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Figure 3. Secondary structure analysis of multi-epitope vaccine using PSIPRED server

o | -

1354
90

454

Psi (degrees)

45+

-90

135

Phi (degrees)

Figure 4. A) Tertiary structure of final vaccine construct refinement by PyProtModel software,
B) Ramachandran plot analysis of structure predicted by PROCHEK server
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Figure 5. The three conformational B-cell epitopes predicted by the ElliPro tool in the multi-epitope vaccine
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HAMUCAHUE HAYYHbIX CTATEW
ANnd BUOMEOVUUUHCKOIO XKXYPHAJIA

N.B. Mokpoycos

DbYH HUHU snudemuonocuu u mukpoobuosoeuu umenu Iacmepa, Cankm-Ilemep6ype, Poccus

SCIENTIFIC WRITING FOR BIOMEDICAL JOURNAL
L.V. Mokrousov
St. Petersburg Pasteur Institute, St. Petersburg, Russian Federation

BeepneHne

HayuHble maHHBIE HOJXKHBI OBITh HE TOJBKO COOpaHBI
¥ OINMKCAHBI, HO I UHTEPIPETUPOBAHBI, OOBSICHEHBI U OITY-
OMMKOBaHBI. B HacTosIeil pemakKIIMOHHOW cTaThbe OymyT
paccCMOTpPEHBI KJIIOUEBBbIE ACIIEKThI HANMCAHWS HAyJYHOM
CTaThU, HAIIPABJICHU S B XKYPHAJ 1 TTOCJIEIYIOIIEro ITPOX0K-
JIIEHUs CTaThW BILJIOTH A0 ITyOJMKaLWU. JIOTMOJTHUTEIBHO
OyIyT pacCMOTPEHBI TaKWe B3aMMOCBSI3aHHBIC TEMHEI,
KaK HayKOMETpHUsI M ajbTMETPUKa, XMIMHWYECKUE KYyp-
Hanbl ¥ T1arvat. CraThs OCHOBaHaA Ha JiekKunu «How to
write a scientific article and how to interact with editors and
reviewers. A Personal Experience of the Author/Reviewer/
Editor» 1 Ha MOeM MHOTOJIETHEM OIIbITE aBTOpa, PeLeH3eH-
Ta U peaakTopa MEXIUCLUUIIIMHAPHBIX U CICUATU3UPO-
BaHHBIX 3KYPHAJIOB B 00JIaCTH MH(PEKIITMOHHOW MUKPOOHO-
JIOTUY Y SBOJTIOLIMOHHON TeHETUKU.

Bbibop XypHana n MeTpukn

Ecmu XypHanm MEeOMIMHCKUM, CIeAyeT MPemOCTaBUTH
OOJIbIIIe MEOMIIMHCKUX MaHHBIX U IIPOAEMOHCTPHPOBATH
OOJBITYI0 MEOMIIMHCKYIO 3HAYMMOCTH paboThel. CiemyeT
YUYUTBIBAaTh 00BEM U YPOBCHB XypHalia. HekoTophie xKyp-
HaJbl HE IIPUHUMAIOT OITMCATEIbHBIC CTaThl, HEKOTO-
pBIc HEe MPUHUMAIOT (UM B MCKIIIOUUTEIBHBIX CIydasixX)
ONMCaHUSI KIMHUYSCKUX ciiydaeB. KpaTkue cooOIiieHus
7 TTMChbMa B PEJAKIIMIO NHOTIA JIerye ONMyOJINKOBaTh: B TIe-
YaTHOM HOMepe OHHM 0(OpPMJICHBI TaK3Ke, KaK M ITOJTHOpa3-
MCpHBIC CTaThH, a B JOMOJTHUTEIBHOM OHJIaliH-MaTepraie
(eciu peub 0 MEXXAYHAPOIHBIX XKypHAaJlaX) MOXXHO JATh MH-
dopMannio B BUAE TaOJIMIl, PUCYHKOB M TEKCTa, KOTOPBIC
HE BOMAYT B OCHOBHOI TEKCT.

I1pu BEIOOPE XKypHAJa Hy>KHO YIYUTHIBAaTh KaK OXKHUIac-
MOE BpeMsI paCCMOTPEHU S CTaThU, TaK U BpeMsI OT TIPUHSI-
TUS CTAaThU JI0 e¢ MyoamKauuu B MHTepHeTe (UM B TIeUaT-
HOM BEpCUH, €ClI 3TO MMeeT 3HaueHue). HekoTopsie XKyp-
HaJIBl IPUHUMAIOT PYTUHHBIC KaUeCTBEHHBIC CTaThH, TaxKe
€CJIM HOBM3HA 1 3HAYMMOCTH Pe3yJIbTaTOB HE3HAUNTCIILHBI.
WHorma xxypHaI IpsiMO ITAIIET, YTO HOBU3HA HEOOSI3aTeIb-
Ha. OgHaKO HayYHBIC PEAAKTOPHI U PEIICH3CHTHI SIBISIOT-
CsI aKTUBHO pPabOTAIOIIMMU OITBITHBIMU UCCACAOBATEIIIMHA
1 MOTYT UMETh CBOE MpEICTaBJIeHE O TOM, HACKOJIBKO Ta

Introduction

I will address the crucial aspects of writ-
ing a scientific article and, equally impor-
tant, selecting an appropriate target journal
for submission and subsequent follow-up
until successful publication. Additionally,
I will explore various interconnected topics
such as scientometrics, predatory journals,
plagiarism, and altmetrics. It is essential
that scientific data be not only described but
also interpreted and elucidated. This article
draws upon my lecture “How to write a sci-
entific article and how to interact with edi-
tors and reviewers. A Personal Experience
of the Author/Reviewer/Editor” that I deli-
vered on multiple occasions in the last deca-
de. This paper reflects my personal insights
and is informed by my extensive experience
as an active author and reviewer, and since
2008, as an editor for various multidiscipli-
nary and specialized journals in the domains
of infectious microbiology and evolutionary
genetics.

Choice of journal and metrics

If the journal is medical, you should
present more medical data and show more
medical interest and impact of your work.
The scope and level of a journal should be
considered. Some journals do not accept
some kind of descriptive articles, some do
not accept (or only exceptionally) case re-
ports. Short notes and Letters to the Editor
are sometimes easier to publish and one
can put a lot of information in the online
supplement.

Consider the time from acceptance
to publication online first (or print version,
if it matters for you). Some journals ac-
cept routine (but scientifically sound) arti-
cles with only small advances. Sometimes

Cratbst focTynHa no nuueHauu Creative Commons Attribution 4.0
The article can be used under the Creative Commons Attribution 4.0 License
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1.B. Mokpoycos

MHdekumns n uMmyHuTeT

WJIM MHasI pyKOTIMCh OTBEYAEeT BHICOKUM, IO UX MHEHUIO,
TpeOOBaHUSIM JAaHHOIO XXypHaJa.

CrenyeT y4yecThb, €CJIM 3Ta MHMOpMaLIMsI OCTYMHA, KaKoi
MPOLIEHT TMOJIYYeHHBIX CTaTell OTKJIOHSIETCS MM MPUHUMA-
eTcs K mMyonmKaluu (rejection/acceptance rate) 1 mOHUMAaTh,
YTO B MEXIYHAPOMTHBIX KYypPHAJIaX CTaThbU YaCTO OTKJIOHSIIOT
0e3 pelieH3UPOBaHUsI, €CJIM ITPOLIEHT IIPUHSITUS COCTaBJISIET
< 25% (To ecTh IMyOJUKYIOT 1 13 4 TTIOJTYy4eHHBIX cTaTeii). DTO
He 00s13aTeJIbHO 3aBUCUT OT (DPU3MUECKOro pa3Mepa >KypHa-
Jla — MeYaTHOro (KOJIWYecTBa CTPAaHUI] B HOMEpPE) WU BbI-
XOJSIIIIETO TOJIbKO OHJIaliH. HekoTopble OHJailH-XKypHa bl
(Nature Communications, elife) mnpumepXuBalOTCs HC-
KJTIOYUTEJIbHO BBICOKMX CTaHIAPTOB M MOTYT OTKJIOHSITh
cTaTbu 0e3 pacCMOTPEHUS, eClIM T100aibHasi 3HAYMMOCTb,
TEeXHUYECKUI yPOBEHD U OOIINiIT MHTEPEC HeTOCTATOUHBI.

Jlyuymiue XypHaabl paabl MoOJydaTh OOJIBIIOE KOIMYE-
CTBO pyKornuceii. TakumM oO6pa3oM OHU CMOTYT MOCJIE TIa-
TEJBHOIO PELEeH3UPOBaAHUSI OTOOpaTh Jyuliue. Beidupas
JKypHaJl, IogyMaiTe O TOM, UTO BbI AyMaeTe U YyBCTByeTe
10 MOBOJIY CBOET'O MCCJIEIOBAHUS U €TI0 BHIBOIOB. XOTUTE,
YTOOBI Ballli pabOTHl OBLIM MU3BECTHBI MHOTUM M BOCITPU-
HMMaJIUCh KaK UCCIeA0BaHU s BBICOKOTO ypoBHs? Eciu na,
CcHavaJia moIrpoOoyiTe JTydIInuii KypHa.

OnJiata aBTOpOM pacxoiaoB Ha mnyonukaunuio (APC —
article processing charges) y>e NpuHsITO CTaTbu HE rapaH-
TUPYET JETKUI MyTh PACCMOTPEHM ST, OCOOEHHO U ITpexXJie
BCETO B CJlyyae M3BECTHBIX M3/1aTEIbCTB XOPOIIEro ypOB-
Hs, Takux kKak Frontiers, PLoS niu BMC. Hemanoe yucio
M3BECTHBIX MEXIYHApOAHBIX XXYPHAJIOB TEePeIIo Ha TH-
OpMAHBIN (popMaT, TP KOTOPOM aBTOP CTaTbU UMEET BbI-
0op Tumna nyoJuKaluu: UJIU B OTKPBITOM IOCTYyTIe (optional
open access, KOTOpbIii JTOJXEeH OIJaTUTh caM aBTOp), WU
KJaCCUYECKMil BapMaHT KOrJa JOCTYIl K CTaThbe MMEIOT
TOJIBKO MOAITMCYUKU. B HEKOTOPBIX XXypHaaX B3UMaeTCs
rnJjiata 3a nmojgauy crareit; o0blyHO Hebobiasa, 50—100 goJi-
nmapoB CIIA, kotopasi orulauMBaeTcsl cpa3y IIpu ITojaye
CTaThU U HE BO3BPAIIACTCS ITPU €€ OTKJIOHEHMH.

CyumecTtByeT TJjioOajibHasi TEHIAEHUMSI K TyOJIMKaluu
Open-access, TO eCTb OTKPBITOTO JOCTYIIa JJIsT YUTaTes e,
OnHaKo pacxoabl Ha ITyOJIMKAIIMIO TOIKHBI OBITh OIIAY€Hbl
TaK WU MHAYe, eCJIM He U3IaTeJIbCTBOM, TO aBTOPOM MJIU €T0
opraHuzauueii. YenuueHue pasmepa APC Henz0exxHoO CBsI-
3aHO C TJI00aJIbHBIM pocToM lieH. bojiee Toro, MHOTHMe M3na-
TEJIV XXy PHAJIOB OTKPBITOrO TOCTYMa OBICTPO KOHBEPTUPYIOT
CBOW POCT B MUPOBOM PEUTUHTE B Upe3MepHbIii pocT APC.

Ilpu BBIOOpEe XypHaJia HY>KHO ToayMaThb U 00 M3ga-
TEJIbCTBE, U O TOM, KaK OHO BOCITPUHUMAETCS HayYHBIM
coobiiectBoM. OOI1IeHUE ¢ 0ojiee ONBITHBIMU KOJJIETaMU
MO3BOJIUT cAesiaTh 0oJiee TOYHbIA U MHGMOOPMUPOBAHHBIN
BbIOOD. B HeKoTOphIX u3narenbcTBax U XxXypHaiax (MDPI,
Hindawi) nyb6aukoBaThbcsl Jierde, HO CYIIECTBYIOT pas-
HOTJIaCHsI OTHOCHUTEJIBbHO KayecTBa WX PELEH3UPOBAHUS
1 OCOOEHHOCTEM Mmpoliecca MPOXOXISHUS CTaTel, perak-
IIMOHHOM MTPaKTUKM, a TAKXKE POJIU MU OTCYTCTBUS TaKO-
BOI aKaJeMUUeCcKUX (HayUHBIX) PeIaKTOPOB.

ABTODBI, ONTyOJMKOBABIIIME XOTSI Obl OMHY-IBE CTaThH,
B KOTOPBIX JIJaHBI MX 3JIEKTPOHHBIC a7peca B OTKPBITOM JIO-
CTyIIe, 3HAIOT O CYIIECTBOBAHUM KYPHAJIOB, Ha3bIBAEMBbIX
XUIHUYecKuMU (predatory), Wju, KakKk s WX Ha3blBalo,

it is directly stated in their editorial policy
that impact and novelty are not mandatory.
However academic editors and reviewers are
scientists. They may be more critical than
journal policy requires.

Consider the acceptance rate and be re-
alistic: In international journals, papers are
frequently rejected without review if the jour-
nal acceptance rate is < 30%. It does not
necessarily depend on the size of the journal,
printed or online only. Some online journals
(Nature Communications, eLife) keep very
high standards and can reject papers without
review if the global impact, technical level,
and general interest are not sufficient.

The best journals are happy to receive
a high number of submissions. In this way,
they can select the best papers (after rigor-
ous peer-review). When you choose the jour-
nal, think about what you think and feel
about your study and conclusions. Do you
want your papers to be known to many and
perceived as high-level research? If yes, try
the top journal first.

Payment of page charges (payment per
one printed page, and thus calculated af-
ter the article is accepted) or APC (article
processing charges) is not equal to an easy
road to acceptance especially, in the case
of good level open access publishers such as
Frontiers, PLoS and BMC journals. Check
in advance if the fee is optional or mandato-
ry. Your accepted article may be withdrawn
if you are unable to pay. Some journals
have a Submission fee; usually small, 50—
100 USD, which is paid during submission.

There is a global trend towards Open-
access publishing, i.e. open access for read-
ers. However, someone should pay the cost
of publishing. Regretfully, higher IF is rap-
idly converted into higher fees by some
open-access publishers.

Consider not only the journal but more
generally speaking, the publisher. How it is
perceived by the scientific community? Talk
to your colleagues and teachers. Some ap-
pear easier to publish but there is controversy
concerning their quality of review and par-
ticular features of the article workflow, edi-
torial practice, and the role or lack thereof
of the academic editors.

Authors who have published at least one
or two articles (and their emails are in open
access) know too well about the journals
called predatory, or, as I call them, spam-,
or weed-journals. There is a lot of discussion
in this regard. In particular, there is a list
of journals that mimic legitimate publica-
tions by adopting their titles and metadata
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craM-XypHaJIOB UJIM XXYPHAJI0B-COPHSIKOB. DTU XXypHAaJIbl
aKTUMBHO PacChUIAIOT MAacCOBbIE TPUTJIAIIEHUs MOTESHIIM-
aJbHBIM aBTOpPaM C MPEIIOXEHUSIMU OBICTPON M HEIOPO-
roit (mo 500 eBpo) nyoaukauuu. [To aTOMy MoBony BeaeT-
¢Sl MHOTO AMCKYycCUii. B yacTHOCTH, CyIIeCTBYeT CIIMCOK
J)KYypHAaJIOB, KOTOPble UMUTUPYIOT MOJHOLIEHHbIE U3TaHU S,
HEe3HAYMTEJIbHO MEHSsI MX Has3BaHus [https://www.nature.
comy/articles/d41586-019-03759-y;  https://retractionwatch.
com]. CaMblii MPOCTON CIOCOO MOHSATh PeaIbHOCTh XKYypP-
HaJIOB — 3TO IPOBEPUTH, IPUCYTCTBYIOT Jii OoHU B Pubmed
M KaKoBHBI X mokasateau B Web of Science u Scopus.
TTonpoGHOe 0bCyKaAeHue HAyKOMETPUU BBIXOAUT 3a paM-
KU TaHHOM CTaThH, OTHAKO XOTEJIOCH Obl HATOMHUTH HEKOTO-
pble ocHOBBI. HanbGosiee mmnpoKo UCITOIb3yeMbIM KJIaCCHYEC-
KMM MoKa3aTeJleM Ha ypPOBHE KypHaJia SIBJISIETCSI MMIIaKT-
daktop (IF), mpenocraBasiembiit Web of Science (mpuHamie-
xkut Clarivate Analytics). AByxsieTHuit IF, omyoirkoBaHHBI
B utoHe 2023 1., pacCUMTHIBAJICS KaK KOJIMUYECTBO IUTUPOBA-
Huit B 2022 1. cTareii, onyojaukoBaHHbIX B 2020—2021 rr., pa3-
JesieHHoe Ha KojqumuecTBO ctareil B 2020—2021 rr. 2KypHabl
B 6a3ax JaHHBIX BKJIIOYEHBI B OAHY MJIM HECKOJIbKO TeMaTH-
yeckux Kateropmii. Korma onu coptupyroores no IF BHyTpu
KaTeropuu, 3TO IMO3BOJISIET Pa3fAejuTh UX Ha 4 KBapTUJIS, TIIe
QI coorBeTcTBYeT 25% NydlnnX XKypHayuoB. 2KypHail MOXeET
OTHOCUTBHCSI K 00Jjiee YeM OJHON KaTeropuu M HaXOAMThCS
B pa3HbIX KBapTUJsX. Harpumep, 3T0 MOXET OBITh MEePBBIA
KBapTWJib 10 WHMEKIIMOHHBIM 3a00JIeBaHUSIM M BTOPOI
KBapTWJIb MO MUKpobuosoruu. Jlydmwuii crocod6 — Tmpo-
BEPUTH pa3JIMUHbIC TTOKa3aTean JJIsi KOHKPETHOIO KypHa-
Jia HenocpenctBeHHO B Web of Science niau Scopus. MHoraa
XKypHaJbl MyOJUKYIOT 3Ty MHMOPMAIIMI0O Ha CBOEM caiiTe
(Ho oHa He Bcerga ObIicTpo oOHoBisieTcs). Web of Science
nyoJuKyeT cBou KBapTuiau u IF B KoHLE UIOHS, U UMEH-
HO OHU JOJIXXHBI OBITH IPUHSATH BO BHUMaHUE TTPU TTo1a4de
roJIOBOro OT4YeTa MO MPOEeKTY B KOHIIe roga. baza maHHBIX
Scopus, cozmanHas Elsevier (https://www.scopus.com/search/
form.uri?display=Dbasic#basic), nMeeT cBou MeTpUKHU (HO He
1F), Bktouas kBaptusiu: h-Index, CiteScore, SJR (SCImago
Journal Rank) u SNIP (source normalized impact per paper),
KOTOpble MOXKXHO HaiTHU mo axpecy https://www.scimagojr.
com/journalrank.php. Scopus nmeer 6osiee pazHOOOpa3HbIC
KaTeropuu 1o cpaBHeHUIO ¢ WOS, MO3TOMY XXypHal MOXET
OBITh BKJIIOUYEH B OOJIbIIIee KOJIMYECTBO KaTerOpuii 1 UMeeT
0oJIblIIE IIIAHCOB TOJYYUTh 60Jiee BBICOKUI Q XOTs ObI B O/~
Hoit u3 HUX. B Scopus BxomuT 00JIbIlle KypHAJIOB, a 3TO 03-
HavaeT, YTO B HErO BXOIUT MHOXECTBO MaJIO3HAYMMBbIX pe-
TMOHAJILHBIX M3MaHuil. B pe3ysbraTe MoporoBbie 3HaYEHUS
s Q1 u Q2 ropasno HUXKe, U KypHaJs, BKIIOUYEHHbIN B Q3
B WoS, BnosiHe MoxeT okasatbcesl B QI B Scopus. ITpu nouc-
K€ 3TUX METpUK Jiyuire He nmpoBepsaTh Q u IF ¢ momolisio
riaobanwHoro noucka (Google, Baidu unau Axaekc). 9To Mmo-
JKEeT MpUBECTU K HeodulmaabHbiM caiiTaM (ResearchGate,
Resurchify u T. a.) uau nojydyeHuto ycrapeBlieil nHQopMa-
nuu. HekoTopble TpaHTOmAaTe U IIPOBOMASIT CBOIO OIEHKY
Ha ocHoBe Q WoS, apyrue He nejaioT pa3HULIbl Mex 1y WoS
u Scopus. HekoTopble >XypHajbl, MyOJUKYyeMble XOPOLIUMU
usnareasiMu, ectb B WoS u Scopus, UMEIOT nmpueMeMblii
IF (~2), Ho ux Het B Pubmed. DT0, Ha Moii B3IJIs11, O3HAYaeT
MEHBIITYI0 BUIMMOCTb TaKUX XXYPHAJIOB U SIBJISIETCSI HEIO-

[https://www.nature.com/articles/d41586-
019-03759-y] [https://retractionwatch.com].
The easy way to understand how are real
are the journals is to check if they are pre-
sent in Pubmed and what are their metrics
in Web of Science and Scopus.

A detailed explanation of scientometrics
is beyond the scope of this paper however
I would like to remind some basics. The most
widely used classical metric at the journal lev-
el is the Impact factor (IF) provided by Web
of Science (owned by Clarivate Analytics).
Two-year IF published in June 2023 was cal-
culated as the number of citations in 2022
to papers published in 2020—2021 divided
by the number of papers in 2020—2021.
The journals in the databases are included
in one or more subject categories. When
they are sorted by IF within a category, this
permits dividing them into 4 quartiles, QI
being the top 25% of the journals. A jour-
nal may be in more than one category and
it may be in different quartiles. E.g., it may
be in QI in Infectious Diseases, and in Q2
in Microbiology. The best way is to check
directly in Web of Science or Scopus about
different metrics for a particular journal.
Sometimes journals publish this informa-
tion on their website (but sometimes it is not
rapidly updated). Scopus database created by
Elsevier (https://www.scopus.com/search/
form.uri?display=basic#basic) has its own
metrics (but not IF), including quartiles:
h-Index, CiteScore, SJR (SCImago Journal
Rank) and SNIP (source normalized impact
per paper) that can be found at https://www.
scimagojr.com/journalrank.php. Scopus has
more diverse categories compared to WoS so
a journal can be included in more categories
and has more chance to have a higher Q at
least in one of the categories. Scopus includes
more journals and this means that it includes
alot of low-impact national journals. Asa re-
sult, the threshold for Q1 and Q2 is much less
rigorous and a journal included in Q3 in WoS
may well be in Q1 in Scopus. When looking
for these metrics, it is better to not check Q
and IF by global Google, Chinese Baidu, or
Russian Yandex search. It can lead to non-
official sources (ResearchGate, Resurchify,
etc.) or outdated information. Some fund-
ing agencies perform their evaluation based
on Q from WoS, some others do not make
a difference between WoS and Scopus. Some
journals published by good publishers are
in WoS, and Scopus, they have reasonable IF
(~2) but they are not in Pubmed, and to me,
this means less visibility. Despite controver-
sy about metrics, high IF means: (i) a high
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ctaTKoM. HecMOTpst Ha pa3HoOTIacusl 10 TTOBOIY MMoKa3aTeseit
M TOTO, HACKOJIBKO OHM JIOJIXKHBI MJIM HET BIIUSTHh HAa OLICHKY
YCITEITHOCTH HAayYHBIX COTPYTHUKOB M HAYYHBIX IPOEKTOB,
Boicokuii IF xypHana o3HauvaeT: (i) OOJBIION MOTOK MOIY-
YyaeMbIX CTaTell U OO0JbIIOe KOJIUUYECTBO OTKa30B, (ii) Oosee
TILIATEJIbHOE 1 JKeCTKOE pelieH3MpoBaHue U (iii) 6osiee BbICO-
KYIO OLICHKY YPOBHSI Ballleli CTaThH (€CJIM OHA OyIEeT ITPUHSITA)
BaMM ¥ BalllMMU KoJijleraMu. B TonoTHeHMe K KJIaCcCUYeCKOM
HAayKOMETPUN HAyYHBIX W HAYUYHBIX ITYOJIMKAIM, CyIle-
CTBYET MOHSTHE aJbTMETPUKM (AJTBTEPHATUBHON METPUKH
https://en.wikipedia.org/wiki/Altmetrics), KoTopast ImpeIcTaB-
JISICT HETPAAULIMOHHBI OMOINOMETPUIYCCKUI TOIXOH, IO-
MOJHSIOIINN 0oJiee TpaIWIIMOHHBIE METPUKHM IIUTHPOBA-
HMS, TaKMe KaK UMITaKT-(PaKTop 1 nHIeKC Xupiia. TepmMmuH
«aJIbTMeTpuKa» ObLI rpeaioxeH B 2010 rony kak o60011eHue
oKa3zaTeJIeil KauecTBa CTaTbU. AJTIBTMETPHKA PaCCUUTHEIBACT
3HAYMMOCTh OITYOJIMKOBAHHOM CTAaThU Ha OCHOBE PAa3IMIHBIX
OHJIAITH-MCTOYHUKOB, TAKMX KaK COIIMAJIbHBIE CETH, CpElI-
CTBa MacCOBOU MH(OpMaNN, OHJIailH-MEHEIKEPhI CChIJIOK
W T. I. ABTOp MOXET ITPOBEPUTH CBOIO CTAThIO Ha CaiTe Xyp-
HaJjla 1 OOHOBUTB €€ aJIbTMETPUKY CAMOCTOSTEIBHO: TTOCIATh
B KYpHaJl CCBUIKY Ha OHJIAMH-IIUTUPOBAHNE B HOBOCTHEBIX
CMM (BkJarouasi yIOMUHaHUS HE TOJBKO Ha aHTJMICKOM,
HO W Ha POIHOM SI3bIKE), YTOOBI OOHOBUTH aJIETMETPUKY CBO-
eit cratbn. C IpyToil CTOPOHBI, YIIOMUHAHUWS B COLIMAJIHBIX
CEeTSIX, HOBOCTSIX U T. . CJIOXHO CpPaBHMBATh M OIIEHWBATH
00BEKTUBHO, TaK KaK 3a4acTyI0 pedb UIET He O ITpodeccro-
HaJIbHOW Hay4YHOI cpeie.

3aBepuiasi pasaea 0 BbIOOpe KypHaja, OTMeuy, 4YTO IMy-
OJITMKAIIMSI aBTOPOM OOJIBIITMHCTBA CTaTE B OAHOM U TOM XKe
JKypHaJie cCo3acT BIIeYaTICHUE OCOOBIX OTHOIIEHU I C 3TUM
JKYypHaJI0M, OCOOEHHO €CJIM OH M3IaeTCsl YUPEXKICHUEM aB-
Topa. B 3TOM cMBIC/Ie HaIpalInuBaeTCs MBICIb, YTO CTaThs
PYTUHHAs U He BBIAAIOIIASICS U HE MOTJIa OBITH OITyOJINKO-
BaHa rae-1ubo erle, a aBTOp BBIOpas IMPOCTOM CITIOCO0 ITy-
OJTMKAIIMU, IOV 10 ITYTU HAMMEHBIIIETO COITPOTUBIICHMSI.
To e camoe KacaeTcsl MyOJMKALIMU BCEX MM MOUYTU BCEX
cTaTeil B pa3sHBIX XXypHajJaX B OMHOM M TOM K€ JIOCTaTOYHO
TIPOCTOM JJIST ITyOJTMKAIIUY U31aTeIbCTBE OTKPBITOTO JOCTY-
ma, Ik KOTOPOT'o XapaKTepHa BhICOKasl CKOPOCTh He Bcera
Ka4eCTBEHHOTO U (hOpMaJIbHOTO peleH3UPOBaHUS (He Oymy
JIaBaTh €ro Ha3BaHMeE, HO Koyijiern B Poccuu m 3a pyodexkom
3HAIOT O YeM pedb). [IpoaKTUBHBIN CTUJIb OOILIEHMUS C aBTO-
paMu B IIPOIIJIOM ITPUBOIMII K TTONAJAaHUIO 3TOTO U31aTeTb-
CTBa B CITUCOK XUIITHUYECKUX XXYPHAJIOB.

HanucaHue ctatbu

Kak mpaBuio, HaydyHasl cTaThsd OCHOBaHa Ha pe3yJIb-
TaTax HCCIIENOBAaHUS, PeaIM30BAaHHOTO B COOTBETCTBUU
¢ mpoekToM. [IpoeKT moJIKeH OBITh XOPOIIO CILIAaHUPOBaH,
a oxkrJaeMble pe3yabTaThl — 3HAYMMBIMU U HHTEPECHBIMU.
B neiicTBUTEIPHOCTY HEKOTOPBIC SKCITEPUMEHTHI MOTYT IT0-
TepHeTh Heymauy UM JaTh HEOXKMIaHHBIC «<HEITPAaBUIIbHBIC»
pe3yJIbTaThl, HEKOTOPhIC MIEW MOT'YT OKa3aThCs JIOKHBIMMU,
HauyMHasl ¢ OCHOBHOM MAeH mpoekTa. TeM He MeHee, ITPosi-
BUB CTapaHWE M BOOOpakeHHe, OOBIYHO MOXHO WM3BJICUb
CMBICITT U U3 OTpaHUYCHHBIX TaHHBIX. B HacTosIee BpeMs
AHTIMUCKUH SI3BIK SIBJISICTCS MEXKIYHAPOTHBIM SI3bIKOM Ha-

flow of received articles and high rejection,
(ii) more rigorous review, and (iii) higher ap-
preciation of your paper by yourself and your
colleagues.

In addition to the classical scientomet-
rics, in scholarly and scientific publishing,
altmetrics (alternative metrics) is a non-
traditional bibliometrics approach comple-
menting to more traditional citation impact
metrics, such as impact factor and h-index.
Altmetrics means alternative metrics (htt-
ps://en.wikipedia.org/wiki/Altmetrics).
The term altmetrics was proposed in 2010,
as a generalization of article-level metrics,
and has its roots in the #altmetrics hashtag.
Altmetrics calculates scholar impact based
on diverse online sources, such as social me-
dia, news media, online reference managers,
and so on. It demonstrates both the impact
and the detailed composition of the impact.
You can check your article on the journal
website, and update its altmetrics yourself:
write to the journal and send a reference
to online citation in news media (including
mentions not only in English but in your
language), to update the Altmetric of your
article. On the other hand, such mentions
in social media, news reports, etc. are diffi-
cult to compare and assess objectively.

To end this section about the choice
of journal, I would like to note that when
you publish most of your articles in one jour-
nal, this makes an impression that you have
a special relationship with the journal, espe-
cially if this journal is published by the au-
thor’s institution. In this sense, one can’t
help thinking that the paper is routine one
and would not be published elsewhere and
the author has chosen an easy way to publish.
The same consideration concerns publishing
all or almost all papers in one relatively easy-
to-publish open-access publisher with very
fast and non-robust peer-review (I prefer not
to name it).

Article writing

The article is based on the results of the
Project. The project should be well-planned,
and results are expected to be interesting
and novel. In reality, some experiments may
fail or generate unexpected “wrong” results,
some ideas may prove to be false, to begin
with a basic idea, justification of the project.
Nonetheless, with care and imagination, it is
usually possible to make sense of limited data.

At present, English language is interna-
tional language of science communication
which is why the main body of the scientific
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yKu. UToOBI CBOOOIHO BhIpaxkaTh CBOM UAEU, HEOOXOAUMO
KakK 3HaHUe TpeaMeTa, TaK U 3HaHue s13bIKa. Kak u B n3yue-
HUU SI3bIKA, JTYUYIIUM CITOCOOOM OOYUEHU S SIBIISIETCSI COYe-
TaHWE MaCCUBHOI'O U aKTUBHOT'O OOYyYEHMUsI, TO €CTh YTEHUSI
(4ykux cTaTeil) U HanucaHus (CBOUX). XOPOLIUN aHTJIUA-
CKUI SI3bIK HE SIBJISIETCST 00s13aTeIbHBIM, HO XKeJIaTeIbHbIM,
B IIPOTUBHOM CJIy4ae MOXKXHO OOpaTUThCSI B KOMITAHUIO
0 SI3BIKOBOMY pefakThupoBaHMIo. [IpruMepaMu HEKOTOPBIX
OecIuIaTHBIX OHJIAWH-UHCTPYMEHTOB, KOTOPbIE MOXKHO HC-
MOJIb30BaTh IJISI IMPOBEPKU MEJIKHUX OIIMOOK, SIBISIIOTCS
Grammarly u AJE — cpenHero KkauecTBa U OecrjiaTHbIE.

HenaBHsis pazpaboTka — HCIOJb30BaHUE UHCTPYMEH-
TOB McKyccTBeHHoro mHtesiekta (UMW) nnsg pemaktupo-
BaHus crateit, HanpuMmep ChatGPT (https://gpt-chatbot.
ru/chat-gpt-ot-openai-dlya-generacii-teksta). B aToii cBs3u
MEXJIyHapoJIHbIe M3AaTeIbCTBAa B HACTOsSIIEe BpeMsl Ha-
XOJISITCS B TIporiecce (OpMyJTMpOBaHUS TTPaBUJI U OrpaHU-
YyeHU il Ha ucrnoab3oBaHue M. Huxe g HUTUPYIO COKpa-
IIIEHHYIO BhIAEPXKKY U3 myonukanuu «Mcnons3zoBanue MU
u MN-texHonoruii B HayuHoM nucbMe» (The Use of Al and
Al-assisted Technologies in Scientific Writing): <M1 u UN-
TEXHOJIOTMU B MpPOoIecce MOJKHBI UCIOIb30BaThCS TOJIBKO
JUIS YAYUYIIEHUsI YMTaeMOCTU M SI3bIKa paboThl. ABTOpaMm
cJiefyeT BHUMAaTEIbHO PeIaKTUPOBATh PE3yJIbTaT, MOCKOJIb-
Ky U1 MoxXeT reHeprpoBaTh HeITpaBUJIbHBIE (DOPMYJIUPOB-
KU, KOTOPbIE MOTYT OBITh HEOJHBIMHU WJIA MPEIB3SITHIMU.
ABTOpBI HECYT TIOJIHYIO OTBETCTBEHHOCTH 3a COIEp>KaHME
W JIOJKHBI 3aeKJIapyupoBaTh B CBOEW PYKOITMCU HCITOJIb-
30BaHME UCKYCCTBEHHOIO MHTEJJIEKTa U TEXHOJIOT WA, TTO/-
JIep>XKUBAaeMbIX MCKYCCTBEHHBIM WHTEJJIEKTOM, €CJIM Ta-
KOBO€ MMeEJIO MeCcTO. ABTOPBI HE JOJKHBI yKa3biBaTh MU
B KaueCTBE COaBTOPA, a TaKXe cchbliaTtbest HAa MM B kadyecTBe
aBTOpa. ABTOPCTBO IOAPa3yMeBaeT OTBETCTBEHHOCTb».

Jo Hayaja HanMCcaHWs CTATbM, II0 MOEMY OIBITY, Hau-
OoJiee pallMOHAJBLHO 3apaHee MOATrOTOBUTh BCIO MHGpOpMa-
IIA10: TaOJIMIIBI, PUCYHKHU M pacyeThl, COCTaBUTbH ILJIaH BCEM
ctaTh M ee pasnesioB. [IpuMep reHepaTtopa CTPYKTYPbI
craThu: https://www.taskade.com/generate/content/article-
outline. Bo3MoxHoO, OyAeT MOJE3HO 3alUChIBaTh BCEBO3-
MOXHBIE UJIeU U MBICTIM, BO3HUKAIOIIHE B ITPOIIecCe aHaI M-
3a naHHbBIX. Korma Bce OyneT roroBo, HUYTO HE JOJIKHO IT0-
MeIIaTh BaM CECTh Iepel KOMIbIOTEPOM M HayaTh MUCATh.

XOTs TIOATBEPXK TAIOIIMEe UCCIIEIOBAHUSI He 3aITpeleHbI
W TyOJMKYeMbl, HOBU3HA SBJISICTCSI Ba*XHBIM MOMCHTOM.
Jlo HanmucaHus COOCTBEHHOM CTaTbu HEOOXOAUMO caeaTh
MONCK B 0a3axX JaHHBIX Ha ITPEIMET BBISIBJICHUS MTOXOXUX
cTaTeil MO METOJOJIOTHUU, BHIOOPKE MCCIEAOBAHUS U T. 1.
DTO KaK MUHMMYM HEOOXOAMMO UTOOBI OTAATh JOJXKHOE
npeablayuM padboTtaM B AgaHHoOW oOnactu. He Oymbre
CIMIIKOM CKPOMHBIMH, HO M HE CJIVIIKOM ITPEyBEIIMYU-
BaiiTe CBOM BBIBOJbI, HE UTHOPUPYHTE IIpeAbIIyIIrue padbo-
Thl, BBITIOJIHEHHbBIE IPYTUMU UCCIIENOBATEISIMMU.

BpIOpaB XypHaJl, HEOOXOIMMO BHUMATEIbHO MPOYNUTATh
MmpaBuWJia JJisi aBTOPOB U 0(DOPMUTH CBOIO CTAThIO COIIACHO
CTPYKTYpe KOHKPETHOIO XypHajia B TOM YHCJIe COOJromast
MpaBuJia IIMTUPOBAHUS U CTUJIb O(POPMIICHMS CIIMCKA JIU-
TepaTtypbl. Kak MUHUMYM, HEOOXOIMMO ITOCMOTPETh B Ka-
YyecTBe MpuMepa J0yIo HelaBHIO cTatblo. MHorma pasnen
«MeToabl» HEOOXOMUMO Pa3MECTUTh B KOHIIE PYKOITHCH.

journals are published in English. You need
both knowledge of the subject and know-
ledge of the language to fluently express your
ideas. Like in language learning, combina-
tion of the passive and active learning is the
best way to learn, i.e. reading (others’ artic-
les) and writing (your own), and both ac-
tions are necessary. Good English language
is not mandatory but desirable, otherwise,
you can send your article to the language
editing company. Examples of some free
online tools I use to check minor errors
are Grammarly and AJE — medium quali-
ty and free. Finally, a recent development
is a use of Al tools for article editing to be-
gin with ChatGPT (https://gpt-chatbot.ru/
chat-gpt-ot-openai-dlya-generacii-teksta).

Below I cite an extract from The Use of Al
and Al-assisted Technologies in Scientific
Writing (Elsevier): “Al and Al-assisted tech-
nologies in the writing process should only
be used to improve readability and language
of the work. Authors should carefully review
and edit the result because Al can generate
authoritative-sounding output that can be
incorrect, incomplete, or biased. The authors
are ultimately responsible for the contents.
Authors should disclose in their manuscript
the use of Al and Al-assisted technologies
and a statement will appear in the published
work. Declaring the use of these technologies
supports transparency and trust between au-
thors, readers, and reviewers. Authors should
not list Al and Al-assisted technologies as an
author or co-author, nor cite Al as an author.
Authorship implies responsibilities and tasks
that can only be attributed to and performed
by humans.”

Based on my own experience, the best
and smoothest way is to prepare all informa-
tion in advance, i.e. tables, figures, and cal-
culations, to make an outline for the entire
article and its sections. An example of the ar-
ticle outline generator: https://www.taskade.
com/generate/content/article-outline.
It may be helpful to write down all various
ideas, not to forget something (you can save
them in the Notes file). When all is ready,
nothing should prevent you from sitting
in front of the computer and writing it down.

Although confirmatory studies are not
forbidden and publishable, novelty is an im-
portant point. It may be that similar work
has been done, maybe recently, in this view,
check the databases again when you start
to write, and when you finish. Do not be too
modest but do not exaggerate your findings
too much, do not underscore or disregard
the previous work done by others.
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ITpu moBTOpHOIT MogaYe B HOBBIM XXypHaJI 0OpaTUTE BHU-
MaHMe Ha ero IpaBuja U OTPEeIaKTUPYITe CTPYKTYpY CTa-
TBhU COOTBETCTBEHHO.

HasBaHue ynTaoT B IEPBYIO oYepenb (pPeaaKTOPhI, pelieH-
3€HTBI, YUTATEJIN), 1 OHO MOXKET, a MHOTAA U JOJIKHO OBITh
WHTEPECHBIM M OPUTUHAJILHBIM, €CJIV BBl CAUTAETE, YTO BAIlI
pe3yJIbTaThl 9KCTpAaOpAMHAPHBI M HEOOBIYHBI. XOTsS Ha3Ba-
HUE MOXET ObITh M HEUTpaJIbHbIM U YMCTO OIMCATEIbHBIM.
HecMoTpst Ha peKoMeH1allu 1 HEKOTOPBIX KOJLJIET, sl ObI HE CO-
BETOBaJI MCMOJIbL30BaTh CIMIIKOM oOIllee Ha3BaHue. B ka-
YecTBe aHTUIIpUMEpPa MOXKHO TPUBECTU Ha3BaHUE HEAaBHO
BCTPEYEHHON MHOI paboThl «[lomyagiuoHHas CTpyKTypa
M. tuberculosis», mpu TOM 4TO coAepXaHUe ObIJIO OYUeHb KOH-
KPETHBIM M TIOCBSIIIIEHO T€HOTUITMPOBAHUIO KIMHUYECKUX
U30J5TOB M. tuberculosis BOTIHON U3 pOCCUICKUX 0OJ1acTel.

Hwuxe nipuBeneHbl HECKOJILKO ITPUMEPOB TOTO KaK OBLIO
WJIM MOTJIO OBbI OBITH Y1y 4IlIeHO Ha3BaHUe cTaThu. HazBaHue
«Phylogenetic reconstruction within Mycobacterium tuber-
culosis Beijing genotype in northwestern Russia» [doi: 10.
1016/s0923-2508(02)01374-8] MoOXHO ObLIO ObI cleaTh 6O-
Jiee OOIIMM, UCKJTIOYUB «CeBEpO-3araaHblii», Y4UTHIBAS YTO
cTaThsl Oblyla HATIpaBJieHa B MEXTYHAapOIHBIN XXypHaJ, IS
KOTOPOTO B IAHHOM CJly4yae He MUMeJIo 3HaYeH U1, B KaKO ya-
ctu Poccuu 6b1710 MpoBeieHO UccieoOBaHNE.

IMyonukanus «Detection of embB306 mutations in
ethambutol-susceptible clinical isolates of Mycobacterium
tuberculosis: implications for genotypic resistance testing»
[doi: 10.1128/JCM.40.10.3810-3813.2002] Oblma  OmHOI
M3 HaIlMX TEePBBIX CTaTel B MEXIYHApOMHBIX XKypHaJiax.
KinoueBoii 1 HEOOBIUHOM HaXOAKON ObIJIO OOHapy>keHUe
MyTalluii yCTOMYMBOCTH K 3TaMOYTOJY B UYBCTBUTEIbHBIX
mrammax. XoTs Ha3BaHUE OIyOJIMKOBAaHHOI CTaTbu OBLIO
npaBUJbHBIM, 100aBIeHUe ogHoro ciaoBa («Unusual») B ca-
MOM HauaJie Ha3BaHWUS CTaTbU MPUBJIEKJIO Obl elle 00Jb-
IIWI MTHTEePEC CO CTOPOHBI UM TATEJICH.

Cnenyromuii npumep (Takoe Ha3BaHUE CTaTbU OBLIO
MepBOHAYaJbHO TIPenjoXeHo coaBTopaMu): «Differentiation
of Mycobacterium tuberculosis strains from Western-Siberian
and Northern-West regions of Russia using polymorphic
VNTR loci». B HOBOI1 pegakliMu OHO CTaJjio OoJjiee OOLIUM
M KpaTKUM, ¢ 00Jiee YeTKMM BbIIeJICHMEM OCHOBHOT'O BBIBO/IA:
«Efficient differentiation of Mycobacterium tuberculosis strains
from Russia using polymorphic VNTR loci» [doi: 10.1007/
s10654-005-3636-5].

JdpyrumMu mipuMepaMu «<MHTePECHBIX», OTYACTU MPEyBe-
JIMYEHHBIX Ha3BaHUM SIBIASIOTC caenyloliue: «Bottlenecks
and broomsticks: the molecular evolution of M. bovis»
[doi: 10.1038/nrmicrol472]; «Myths and misconceptions:
the origin and evolution of M. tuberculosis» [doi: 10.1038/
nrmicro2165]; «On sunspots, click science and molecular
iconography» [doi: 10.1016/j.tube.2018.04.004]. HenmasHo
sl BCTPETUJI CTaThiO B HA3BaHWM KOTOPOU cAejlaHa OTChIIKA
K TonyJsipHoMy KMHO U (aHTe3u «When Voldemort Meets
Sauron: Treatment Considerations for Emerging Dual-
Carbapenemase-Producing  Extensively  Drug-Resistant
Pseudomonas aeruginosa» [doi: 10.1128/aac.00475-23].

I[IpoekT u cTaTbsd He 00s3aTeIbHO JOJKHBI JaBaTh
OKOHYAaTeJIbHBI OTBET Ha BCE BOMIPOCHI, HO MOTYT CTaBUTh
HOBBIE BOITPOCHI, IMMO3TOMY 3arojlOBOK MOXET 3aKaHYM-

Follow the structure and sections of ar-
ticles in the chosen target journal. Look at
any recent paper as an example. Sometimes
Methods section must placed at the end
of the manuscript. If resubmitting to a new
journal pay attention to the revised structure.

The title is read first by all (editors, re-
viewers, readers) and it may be and some-
times must be striking if you believe your
finding is extraordinary and unusual.
Although the title may be just descriptive.
Despite some recommendations, I would not
recommend a very general title. An amaz-
ing example is the title of the BS thesis
I have seen recently: the content was very
precise (genotyping of clinical M. tubercu-
losis isolates in one Russian province) but
the title was global (“Population structure
of M. tuberculosis”).

Below are a few examples of the Title
improvement. The title “Phylogenetic re-
construction within Mycobacterium tuber-
culosis Beijing genotype in northwestern
Russia” [doi: 10.1016/s0923-2508(02)01374-
8] could be made more general by remov-
ing “northwestern”. Indeed that study was
based on strains from Northwest Russia but
to write just “Russia” would be also correct.

The study published under the ti-
tle “Detection of embB306 mutations
in ethambutol-susceptible clinical isolates
of Mycobacterium tuberculosis: impli-
cations for genotypic resistance testing”
[doi: 10.1128/JCM.40.10.3810-3813.2002]
was one of my early papers. This finding was
unusual since ethambutol-resistant muta-
tions were found in ethambutol-susceptible
strains. While the title of the published pa-
per was correct, the addition of one word
“Unusual” at the beginning would attract
more interest from the readers.

This title was suggested by my coau-
thors: “Differentiation of Mycobacterium
tuberculosis strains from Western-Siberian
and Northern-West regions of Russia using
polymorphic VNTR loci” and I edited it to
be more general, with the main finding to be
better highlighted. Finally, it was published
under this more concise and interesting title:
“Efficient differentiation of Mycobacterium
tuberculosis strains from Russia using
polymorphic VNTR loci” [doi: 10.1007/
s10654-005-3636-5].

The other examples of attractive, “inter-
esting”, partly exaggerating titles are as fol-
lows: “Bottlenecks and broomsticks: the mo-
lecular evolution of M. bovis” [doi: 10.1038/
nrmicrol472]; “Myths and misconceptions:
the origin and evolution of M. tuberculosis”
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BaThCsI 3HAKOM Borpoca, HanpuMep: «Does M. tuberculosis
genomic diversity explain disease diversity?» [doi: 10.1016/j.
ddmec.2010.09.004].

OnHako B OOJIBIIMHCTBE C/y4YyaeB 3aroJ0BKU HOCSIT OMU-
catenbHbIl xapakTep (Molecular characterisation of M. tuber-
culosis in Papua New Guinea [doi: 10.1186/s12866-014-0307-2].
HexkoTtopble aBTOpBl (DOPMYJIMPYIOT B 3ar0JIOBKE OCHOBHBIE
BeIBOIbI: «Whole-genome sequencing of rifampicin-resistant
Mycobacterium tuberculosis strains identifies compensatory
mutations in RNA polymerase genes» [doi: 10.1038/ng.1038];
«Human T cell epitopes of Mycobacterium tuberculosis are
evolutionarily hyperconserved» [doi: 10.1038/ng.590].

B T0 ke BpeMs ogHa U3 HanboJiee OCHOBOITOJIAraloInX
cTareil Oblj1a KpaTKO U MPOCTOM (reHualbHOI) KakK Mo COo-
Jiep>KaHMIO TaK U 10 Ha3BaHU10: «A structure for Deoxyribose
Nucleic Acid» d>xona Yorcona u ®pancuca Kpuka [https://
www.nature.com/articles/171737a0]. @aKTUYeCKH 3TO OBIIIO
MUCHMO PEIaKTOpy 00bEMOM UyTh OOJIbIIE OJHOM CTPaHM-
LIbI, HO €r0 MOCJIEACTBHUS TPYAHO IEpeoleHUTh. B 1962 rogy
HoGeneBckast mpemus 1o (pu3noJ0orud U MeAUIIMHE Obla
npucyxgeHa JIx. Yorcony, ®. Kpuky m M. YUIKHHCY
«3a OTKPBITHSI, Kacalolluecs MOJIEKYISIPHOM CTPYKTYpPHI
HYKJIEWMHOBBIX KHUCJIOT U €€ 3HaYyeHMs I Tepenayu MH-
dopManuu B XXKUBOM Matepuajie». B 1968 romy Oblia omy-
onukoBaHa kHura Jx.J. YorcoHa «/IBoitHasi criupaib»,
npeacTaBiisionias coooit, Ha MO B3SO, YBJIeKATEIbHBIN
JIMYHBIN paccka3 00 UCTOPUM OTKPBITUS CTPYKTYpbl JJHK
[http://library.cshl. edu/naturalbestseller], mepeBemeHHBII
Ha MHOTHE SI3bIKU, B TOM YMCJie U Ha pyccKuit (https://www.
chem.msu.ru/rus/books/watson/welcome.html).

IMoMmuMo Ha3BaHU S, MPaBUJILHOE HAITUCAHUE UMEH aB-
TOPOB SIBJISIETCSI TEXHUYECKUM, HO KPUTUUYECKUM MOMEH-
TOM, TIOCKOJIBKY 3TW MMeHa OYIyT yKa3aHbl B CIIpaBOYHBIX
WCTOYHUMKAX 1 0a3aX TaHHBIX, U CJIeAyeT U30eratb myTaHM-
IIbl B UMeHax U paMuiinsix. B MexxayHapoaHBIX XXypHaJIax
MPaKTUYECKU BCETa MCIOJb3yeTcsl MOPSIA0OK — CHadaja
Nmsa (Mmsa OtdyectBo), motom DaMmuiams (a He Ka3eHHO-
oopokpatndecknii opmar Pammiusgs Mwmsa OrtyecTBo,
npu kotopoMm Tomnctoil JleB HukoysiaeBUY mpeBpaTUTCS
B T.L. Nikolaevich B 6aze Pubmed).

Hapsny c Ha3BaHUeM, uMeHaMU U adbunnanueir aBTo-
pPOB Ha TUTYJIBHOM JIUCTE PYKOMMCHU TaKXKe ITOJKHBI yKa-
3aHbl aBTOPHI JJIS IepenncK. BakHo 3apaHee IpOBEPUTh,
CKOJIbKO aBTOPOB JIJIsI IEPENUCKY pa3pelraeT TaHHbI Ky p-
Han. HekoTophble >XypHasbl JOMYyCKAIOT He 60Jiee NBYX WU
Jla’ke TOJIbKO ojHoTro. HekoTopble poccuiickue KypHasbl
KakK IMpaBUJIO Aal0T MH(POPMAIIMIO TI0 OJJHOMY aBTOPY IJISI
nepenurcku. Ho He Bo3paxaror, eCJiv ITIONpoCUTh, 100aBUTh
BTOPOTO aBTOpa AJIsI Tepernucku. B 1o6oM ciydae TOIbKO
OIMH aBTOP BeJeT (paKTUUECKYIO MEePEIrCKy ¢ peaakinei
W UMEHHO €ro 3ajadyeil SIBJIsSIeTCs pellieHrue TaKMX TeXHM-
yecKuX BOIpocoB. To ke KacaeTcsl M TaK Ha3bIBaeMbIX CO-
aBTOPOB C paBHBIM BKJIagoM (equal contribution; B faHHOM
ciiydae, pedb He O POCCUUCKUX, a MEXITYHAPOAHBIX KYP-
HaJlaX). DTO 4acTO CBSI3aHO C TeM, UYTO aCIUpPaHThl JOJIXK-
HBI UMETh OIpeAeieHHOe KOJIMYECTBO CTaTeil B KauecTBe
nepBoro apropa. JlelCTBUTEIBHO CYIIECTBEHHBIM BKJIa
B OKCIIEPMMEHTHI MOTJIM BHECTU HE OJWH, a JBa WJIU TPU
acrpaHTa, KOTOpble MOTYT OOOCHOBAaHO ITPETEHIOBAaTh

[doi: 10.1038/nrmicro2165]; “On sunspots,
click science and molecular iconography”
[doi: 10.1016/j.tube.2018.04.004]. The most
recent paper linking not high philosophy
but popular cinema is “When Voldemort
Meets Sauron: Treatment Considerations
for Emerging Dual-Carbapenemase-Produ-
cing Extensively Drug-Resistant Pseudo-
monas aeruginosa” [doi: 10.1128/aac.
00475-23].

A project and article should not necessar-
ily give a final answer to all questions but may
pose new questions, therefore a title may be
a question itself, e.g. “Does M. tuberculosis
genomic diversity explain disease diversity?”
[doi: 10.1016/j.ddmec.2010.09.004].

However, in most cases, the titles are
descriptive  (Molecular characterisation
of M. tuberculosis in Papua New Guinea
[doi: 10.1186/s12866-014-0307-2]. Some
state the major finding in the title. I believe
this is not bad, even if there is no enigma and
the reader immediately knows what your
major finding is: Whole-genome sequenc-
ing of rifampicin-resistant Mycobacterium
tuberculosis strains identifies compensa-
tory mutations in RNA polymerase genes
[doi: 10.1038/ng.1038]; Human T cell
epitopes of Mycobacterium tuberculosis are
evolutionarily hyperconserved [doi: 10.1038/
ng.590].

To finish about the article title, I would
remind the title of one of the most semi-
nal papers ever published: “A structure
for Deoxyribose Nucleic Acid” J.D. Watson,
F.H.C. Crick [https://www.nature.com/
articles/171737a0]. It was a letter just slightly
longer than 1 page but its consequences are
hard to exaggerate. In 1962, the Nobel Prize
for Physiology or Medicine was awarded
to J. Watson, F. Crick, and M. Wilkins
“for discoveries concerning the molecular
structure of nucleic acids and its significance
for information transfer in living material”.
Further, in 1968, “The Double Helix”, by
J.D. Watson, was published, being, in my
opinion, a fascinating, inspiring, humor-
ous, and controversial personal account
of the discovery of DNA structure [http://li-
brary.cshl.edu/naturalbestseller], translated
in many languages (https://www.chem.msu.
ru/rus/books/watson/welcome.html).

Apart from the title, the correct writing
names of the authors is technical but critical
point as these names will be provided in ref-
erence sources and databases and confu-
sion of given name(s) and surname(s) should
absolutely be avoided. Otherwise, once
you start to publish, you better not change
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Mo KpaliHeil Mepe Ha TeXHUYeCKoe 0003HAUYeHUE «IIe€PBOTO
aBTOopa». KoHeuHO pakTUUeCKU TOJIBKO OMMH YeJIOBEeK Ha-
XOJIUTCS Ha MIEPBOM MECTE B CITUCKE COaBTOPOB. XOTs KOP-
PECHOHAUPYIONINN aBTOP (BO3MOXHO, UTO 3TO MOJIOIOM
YUYEHBbI, KOTOPBI M BBITTOJHUJ OOJIBIIYIO YaCTh pabOThI
W HAIUCaJ CTAaTbhlO) SIBJISIETCSI OCHOBHBIM JIMIIOM, OTBET-
CTBEHHBIM 3a HaIllMCAaHMWE CTaThU, OT CTAPIINX KOJIJIET TaK-
K€ OXHUAaeTcsl U KeJlaTeJbHa IIOMOIllb, U He TOJbKO (op-
MaJIbHBIM COBETOM I10 MCHPABJICHUIO OTEYaToOK, HO U CO-
JlepXKaTeJIbHBIMU UICSIMU IO MHTEPIIPETALINY PE3YJILTATOB.

BrimienepeuucieHHass uHdopManus (Ha3BaHUE CTa-
TBU, CITMCOK COAaBTOPOB U X addunuanmu, nHGopMaus
00 aBTOpe AJI MepernuckM) pa3mMellaeTcss Ha mepBou (TU-
TYJbHOI) CTpaHUIIE.

Ha BTOpoii cTpaHu1le OCHOBHOTO haiijia pyKOIMCH MpH-
BOAMTCS pe3loMe (aHHoTalus) cTaThbu. Bcerma rmosie3HO
cpa3y KpaTKo 1 JIOTUYHO ITPEACTaBUTh YMTATEJIIO (M IIPEXK e
BCETO MEPBOMY YMTATENI0 — PEIaKTOPY UM PELIEH3EHTY)
Ballle MCCJIeOBaHWE: HOBU3HY M MHTEPEC, ero He PyTHH-
HBI M HECTAaHJAPTHBIM XapakTep UM 3HAUYMMOCTb TEMbI
B 11e710M. HekoTopbie 3KypHaibl TPeOYIOT CTPYKTYPHUPOBaH-
HOIf aHHOTAIIMU: BBEJICHUE, METO/IbI, PE3YJIbTAThI, BBIBOIBI.
HekoTtopsie XXypHaJibl TpeOYIOT HAUMHATD C TTPEIJTOKESHM ST
o uenu («Llenbio TaHHOTO UCCAEA0BAaHUS OBLIO...»).

TlepBoe mpenjoxkeHUe AOJKHO ObITh KakK OOIIMM, TaK
1 KOHKPETHBIM, MHTEPECHBIM U ITPUBJIEKAIOIIMM BHUMa-
Hue. UpesmepHo oOiiast (paza HexenaTeJbHa €CIU peub
UAET 0 KOHKPETHOM HMcceaoBaHuu. SI He ayMmaro, 4TO Ha-
4yMHaTh aHHOTaL Mo (ppa3oii «T'ydbepKyes sIBIsIeTCS Cepbe3-
HOIT Mpo0JIeMO# BO BCEM MU PE» XOPOIast ujesl, €CJI1 TOJIbKO
CTaThsl JEUCTBUTEIBHO HE ITOCBSIIEHA TJI00aJbHOM CUTYya-
AU C TyOepKyJIe30M. AHHOTALIMS TOJIXKHA 3aKaHIUBAThCS
KaKUM-JIM0O BBIBOJIOM, @ HE ITPOCTO MOBTOPSITH (JIPYTUMU
WJIM TIOYTH TEMHU KE CJIOBAMM) MOJTyYEHHBIE pe3yJIbTaThl.

B aHHOTaMu (M B OCHOBHOM TE€KCTE€) OCOOEHHO BaXKHO
JIOTMYECKU CBSI3bIBATh ITPEIJIOKEHMS, HCIIOJNb3YsI COOT-
BETCTBYIOIIHME CJIOBA-CBI3KM, TAKHUE KaK «B 9TOM CMBICJIE»,
«B OTOM KOHTEKCTE», «B BTOW CBSI3W», «CJIENOBATEIBHO»,
«TakuM o0Opa3oM» U T. 1. IIpu 3TOM, eciu aBTOpP ITUIIET
«B 3TOH CBSI3U», TaKas CBSI3b MEXX 1y (DpazaMu 1eCTBUTE b-
HO JoJIKHa ObITh. Hepenko cTaThsl MUIIETCST Ha PYCCKOM,
a TIOTOM IIEPEeBOAUTCS ABTOMATUYECKUM II€PEBOMYNKOM
Ha aHTauiickuii. [Ipy 3TOM HeKOTOpBIe PYCCKUIT BBOAHBIE
WJIU CBSI3YIOIIME CJIOBA MEPEBOASITCS HAa aHIIMHACKUMN OyK-
BaJIbHO M HelpaBUIbHO. OYeHb YacTO MO-PyCCKY HauMHa-
10T dpasy co cioBa «Tak» («Tak, Ha 14 neHb BO BCeX IpyIinax
MPEUMYIIECTBEHHO MPOSIBISIIIOCH 9KCCYIaTUBHOE TTOBPEXK-
JIIeHWe»). ABTOMAaTUYECKU «TaK» IEPEeBOOUTCS «thus», 4TO
HeTpaBUJIbHO, TaK KaK thus 3HaUUT «TaKUM 00pa3oM».

IIpu crangapTHOM OOPMIIECHUN CTATHM JIJIsI MEX Ty Ha-
POIHOTO XypHaJia, OCHOBHOM TEKCT HaUMHaeTCcs Ha 3 cTpa-
HUIIE U MEepPBbIM pa3iejioM OObIYHO sBJsieTcs «BBeneHue»
(Introduction), KoTopoe MOJXKHO HAaYMHATbhCS C BBOIHON
¢dpa3sbl, B KOTOPO AJaHa KpaTKas U akTyajlbHas WHpopMa-
1T OTHOCUTEJIbHO MpeaMeTa MCCIeA0OBaHUS M KOHKpPEeT-
Hoit TeMbl. [lasiee Ha 1—2 cTpaHULIaX HEOOXOAUMO MpeacTa-
BUTH OoJiee pa3BEepHYTO U JOrMYHO MHMOPMAIIUIO O TIPU-
YUHaX UCCIeAOBaHUsI, €0 3HAYUMOCTH U COCTOSIHUM MC-
cieqoBaHuii B 1aHHOM ob1actu. CienyeT UMETh B BULLY, UTO

the presentation of your names i.e. either use
all your given names or only the first one.

Along with the Title and authors’
names and affiliations, the corresponding
author(s) are also shown on the Title page
of the manuscript. It is important to check
in advance how many corresponding au-
thors is allowed. Some journals allow only
two or even only one. The same situation
is about so-called co-first authors, that
sometimes labeled as authors with equal
contribution. PhD students are sometimes
required to publish a certain number of ar-
ticles as first authors and for the same rea-
sons as with corresponding authors, there
is more than one person who made a signifi-
cant contribution to experiments or analysis
and would qualify to be designated as first
author, at least technically.

The corresponding author is the main
person responsible for writing. Senior au-
thors should help junior corresponding
author. An excellent and true observa-
tion: “The process of science, from fellow-
ships to collaborations, depends as much
on personalities, on friendship, as it does
on experimentation”[https://web.archive.
org/web/20120313094918/http://www.
brown.edu/Courses/BI0020_ Miller/dh/
guide.html].

Abstract. It is always helpful to immedi-
ately show to the reader (reviewer) your study
briefly and logically: novelty and interest,
why the subject is important. Some journals
require structured Abstract: Background,
Methods, Results, Principal findings/
Conclusions. Some journals require
to start with a sentence about the Objective
(“The aim of this study was ...”).

The first sentence should be interesting
and catching attention, both general and
specific. At the same time, it should be spe-
cific enough, not too general. I do not think
that it is a very good idea to start the Abstract
with a sentence that “Tuberculosis is a seri-
ous problem worldwide” unless your article
is indeed about the global situation with TB.
The abstract should end with some conclu-
sion but not just repeat the already said ma-
jor finding. In the Abstract (and in the main
text) it is especially important to logically
link sentences using relevant linking words
such as, in this sense, in this view, hence,
therefore, here, furthermore, etc.

The introduction should start with back-
ground and brief and relevant information
regarding the field of your study and its spe-
cific topic. However, the article is not an
MS/PhD thesis and even if temping it should
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CTaThsl HE SIBISIETCS MarucTepCKOu/KaHAMIATCKOW JTHC-
ceprauueit, u «BBeneHue» He TOJXKHO OBITh TOBTOPEHUEM
IJIUHHOTO 0030pa nuTepatyphl. Korma aBrop nuiiet o6 ak-
TYaJbHOCTH, pe4b MIET 00 aKTyaJIbHOCTHU JaHHOTO KOH-
KPETHOrO MCCEIOBaHUS, a HE BCEU OOLIMPHON 00JlacTU
Hayku. Heob6xonmmMo oGpatuTh BHUMaHNUE Ha KOPPEKTHOE
IIUTUPOBAHNE M KpaTKoe OOCYXIeHME KaK BBIIAIOIIMXCS
KJIaCCUYECKMX paboT, TaK U aKTyaJIbHBIX CTaTeil B JaHHOM
obysiacTu. DTO PTUYHO U CIPABEIJIMBO U HE yMaJseT Bax-
HOCTHU U MHTepeca MPeICcTaBIsIeMOil pabOTHI.

Paznen «Marepuanbl 1 METOAbl» HE OOJIXKEH MpeacTaB-
JISITh cO00# MPOCTpaHHOE OMKMCAHWE W3BECTHBIX METOIMK
(e1re pa3 MOBTOPIO, YTO HayUHasl CTaThsl — 3TO HE JTUIIJIOM
unu quccepraiivs). CoBeplieHHO HET HEOOXOIMMOCTH Tepe-
MUCHIBATh a03allbl U3 TEXHUYECKUX PYyKOBOACTB. CCBUIKU
Ha OITyOJIMKOBAaHHBIE METOABI JTOCTAaTOYHBI, a IOAPOOHOE
OITMCaHMe HYKHO TOJIBKO JIJISI aBTOPCKUX MOIMMDUKAITAI 13-
BECTHBIX MeTonoB. ITogpoOHas TexHuuyecKass WHhOpMAaIIUs
MOXKET OBbITh BKJIFOY€HA B JIOITOJTHUTEIbHBIN (Daiii, KOTOPHIi
MOXKET OBbITh pa3MellleH KaK OHJIAaiH-TOITOJTHEHUE K OCHOB-
HOI1 cTaThe (KakK IpaBUJIO, MEXXTYHAPOIHBIE XXy PHAIbI 1al0T
TaKylo BO3MOXHOCTb). Takxke 00s13aTeJIbHO HAIucaTb, YTO
BC€ UCXOAHbIe HEOOpaboTaHHbIE TaHHBIE (HATIPUMEP FEHOM-
HbI€ MOCJIEIOBAaTEeJIbHOCTH) ObLIM ACTIOHUPOBAHBI B OOIIE-
JIOCTYTIHBIE 0a3bl JAaHHBIX, U TIPUBECTU HOMEP JOCTyMa. DTO
JIOJIKHO OBITH CIEJIaHO A0 HAITpaBJICHU s CTaThU B XKypHaJl.

DTuUYeckoe Oa00peHue HCCIeIoBaHUsI HEOOXOIUMO
B CcJIydyae 9KCIIEPUMEHTOB C JIIOJbMU (B 3TOM cydyae He0o0Xo-
JIMMO OTIEeJbHOE YIIOMUHAHUE HaIWMIMUsI MUCbMEHHOTI'O MH-
¢GOopMUPOBAHHOIO COTJIACHST) UJIU XKUBOTHBIMU, UJIH TTPU pa-
0oTe ¢ OMOJIOTUYECKH IV XUMUYECKU OITAaCHBIMU COeINHE -
HUSMU, C TCHETUYECKU MOAUMUIIMPOBAHHBIMU OpTaHU3Ma-
MHu 1 T. 1. Dpa3za mpo 3TMIecKoe ogoopeHre (BKIIoJas 1aTy
1 HOMEp MPOTOKOJa U MecToHaxox neHrne CoBeTa Mo 3TUKE)
MOXeT OBITh ITpUBeAcHa B «Marepraiax U MeTomax» 1u/uin
B KOHIIE OCHOBHOTO TEKCTa B pasjeie «Jleknapanum».

Paznen «Pe3ynabTarhl» (MHOTrIa OObEAMHEHHBIN pa3aen
«Pe3yabTaThl U 00OCyXIeHUE») SIBISETCS HauboJsiee Baxk-
HOI 4acThio PyKOIMUCHU. Pe3yabTaThl MOJKHBI OBITH ITPE-
CTaBJIEHbl BO BCEX HEOOXOAUMBIX (HO HE UYpPE3MEpPHBIX)
noapoOHOCTsX, a B [IpuiaoxkeHuun (eciu TaKOBOE JOMycKa-
eTcs XYpPHaJoM) MOXHO JaTh JOIOJHUTEIbHYIO paciliu-
peHHYI0 nHbopMaIrs, HallpuMep OMKUcaHue Bcex odpa3s-
IIOB, ITAMMOB, TTAIIMEHTOB (BCE JIMYHbBIC TaHHBIC TOJIKHBI
OBITh aHOHUMU3UPOBAHBI/CKPBITHI). B TO Xe BpeMs TEeKCT
He TIOJIXKEH JeTaJIbHO MepecKa3blBaTh MH(pOPMAIINIO, ITPe-
CTaBJIEHHYIO B TabJullaX U pUCyHKax. MHorue ucclieno-
BaHMS 110 ONpPENeJICHUIO HOCSIT OMUCATEeIbHBIN XapakTep,
U B TEKCTE JOJXKHO ObITh MPEACTaABIEHO CAMOE CYIIIECTBEH-
Hoe. OnHako «Pe3yabraTaMu» He MOT'YT ObITh OJMH WJIY 1Ba
ab3aria Tekcra u 10 Tabauil/pucyHkKoB. [TpocThie pucyHKHU
XOTsI M HATJISITHBI, HO TIOAXOJST JJIs CJIaiiJ0BOM ITpe3eHTa-
UK, HO He AJ1s1 cTaTtbi. OMHAa Kb s1 BUIE OITyOJIMKOBaH-
HYIO cTaThlo ¢ 10 geHaporpaMMaMu ¢ TTOYTH OJMHAKOBBIMU
NOAMUCSIMU MIPUMEPHO TaKOTO conepxkaHus: «KmactepHblit
aHaJin3 JIeKapCTBEHHO-YCTOMUYMBBIX IITAMMOB Ha OCHO-
Be 15-nmokycHoro VNTR-tunupoBanus». Ilognucu ort-
JuYanuch KoaryectBoM JjokycoB VNTR (12, 15 uau 19)
1 0OCOOEHHOCTSIMU IITAMMOB — IIITaMMbI reHoTUNa Beijing,

not be a repetition of the long review of lite-
rature. When writing about relevance, write
about the relevance of your specific study not
about all large area of research. Pay attention
to cite and briefly discuss recent and relevant
articles in the field! This is both ethical and
fair and does not diminish the importance
and interest of your study.

Materials and Methods should not be
a lengthy description of the well-known
techniques (again I repeat that a research
article is not an MS/PhD thesis). There
is no need to copy-paste paragraphs from
Technical manuals. References to the pub-
lished methods whenever possible, are suf-
ficient. At most, it is possible to write a few
words like “in brief, ...” and to describe
the most essential of the method in 2—3 sen-
tences. Some detailed information can be
put in the online supplement. On the other
hand, if a modification of the published
method was made, this should be mentioned.

Ethical approval of your study may be
required if you work with animal or human
subjects, and if you work with bio- or chemi-
cal hazards, perhaps GMO, etc. Ethical ap-
proval (including the date and number of the
protocol and location of the Ethical board)
may be given in Materials and Methods
and/or at the end of the main text in the
Declarations section.

The Results (sometime merged Results
and Discussion) section is a very important
part of the manuscript. Results should be
given in all detail, and additional expand-
ed information should be provided in the
Supplement, such as raw data, e.g. all data
for individual strains (in the case of human
subjects all data must be anonymized/blind-
ed). One of the statements at the end of the
main text is about Data Availability i.e. you
should write that the original data of this
study are provided either as an online sup-
plement (e.g. easy-to-use excel file) or are
deposited in public databases. At the same
time, being detailed enough does not mean
meticulously repeating in the main text all
information shown in Tables and Figures.
Many studies are descriptive by definition
and the text should present the most essen-
tial. However, Results may not be one or two
text paragraphs and 10 tables/figures. On the
other hand, simple and small information
is suitable for ppt presentation but not for the
Figure or Table in an article. Once I have
seen an article with 10 dendrograms (with
similar legends, in brief: Cluster analysis
of drug-resistant strains based on 15-locus
VNTR. or 19-locus, Beijing strains, non-
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non-Beijing, ycToliYuBbIe K OMTHOMY, AIPYTOMY WJIU TPEThe-
MYy aHTUOMOTUKY. B cTaThe MOJHOCTHIO OTCYTCTBOBAJIO 00-
CYXJeHHE IeHIpOTrpaMM, a CAMU OHU OBLIU UCITOJIb30BaHbI
TOJIBKO JJISI MoJcYeTa KjacTepoB (BeTBeil) U KoJinyecTBa
KJIaCTEpM30BaHHBIX M YHUKAJBHBIX IITAMMOB M pacyeTa
vHAeKca paszHooOpasus. [lomoOHast MH@oOpMalLMO Morjia
M 10JIXKHa Oblj1a ObITh OTpazkeHa B TabIu1Ie.

W30beraiiTe DJIUHHBIX, OIMMCATEIBHBIX W TPYIHOYMTAC-
MBIX TIpeaiokeHnii. Eciiu B Tabmiie MHOTO MH(pOpMAIINH,
HE ITPOCTO IMOBTOPSIITE €€ B TEKCTE, a CTapaiiTech COCTaBISITh
KpaTkue u obodiuaroiire npeajgoxeHus. Cienyer nusderarb
OTPOMHOI0O KOJIHMYECTBa MPOCThIX TUPp. CTraThst HE SBIS-
ercsl Tnpe3eHTanueir. JeiicTBUTEIbHO, HEKOTOpass MHMOP-
Malus JIydille BOCIIPUHUMAETCS B BUIE HHUMpP, HO CTaTbHU
JIOJIKHBI OBITh KPATKUMU, B OTJIMYME OT IIPE3CHTANH, T/Ie
QP JOJXKHBI Cpa3y MPUBJICKaTh BHUMAaHNE U UX MOXHO
JIETKO MHTEPIIPETUPOBaTh. BMECTO 3TOro prUCyHOK B CTaThe
JIOJIXKEH COAEpKaTh 1OCTaTOYHO MHMOpMALIMU, YTOObI YU TA-
TEJIb MOT CITOKOMHO U3YYMTh €ro ColepKaHue.

OO6cyXIeHe TOJIXKHO HAUMHATHCS ¢ OOIIEro MpeIIoXKe-
HUS WIN ab3ala, 9TOObl HAITOMHUTH YMTATEII0 KOHTEKCT,
BaXXHOCTb M HOBU3HY HccienoBaHus. MHGopManns, yxe
npeacTaBieHHas B pa3aeiie «Pe3ynbraThl», Tabauliax u pu-
CYHKaX, He JOJIKHA ITOBTOPSITHCS OMMHAKOBBIMU IJTMHHEI-
MH TIPEIJIOKECHUSIMU W HAIIPOTUB, YMECTHO ITPEICTABUTH
aHaJIN3 BCel COBOKYITHOCTH JAaHHBIX, KaK TMOJYYEHHBIX
B paMKax HCCJIEIOBaHWS, TaK U B KOHTEKCTE MMEIOIINXCS
3HaHuli. B pazgene «OOcyxaeHUEe» MOXHO OOBbEAMHUTH
pa3IMYHbIC YaCTU Balllero MCCJIeIOBaHMS, HaIlpuMep, pe-
3yJBTaThl PA3JINYHBIX aHAJIU30B, IIPOBEACHHBIX Ha IIITaM-
MaX MJIM XUMHYIECKUX COCAMHEHUSIX, HAIIPUMEDP MCCIIEH0-
BaHUeE B BKCIIEPUMEHTAJIbHOI MOJEIIT Ha SKUBOTHBIX, U ClIE-
Jath 001U BeIBoA. Bel MoxXeTe (CKopee, DOJI>KHbI) JOIOJ-
HUTH CBOW BBIBOIBI pe3yJibTaTaMM IPYTUX MCCICAOBAHUA,
M He 0OITeCh, €CJIU BalllM pe3yabTaThl IIPOTUBOpEYAT Ipe-
IBITYIIUM pe3yabrataM. Hepenkuit BEIBOI O TOM, UTO MOy~
YEeHHBbIEC PEe3yJbTaThl «COTJIACYIOTCS» C MPEAbIAYIIMMU UC-
ClIeIOBAaHUSIMU, MOOUYEPKUBACT OOBIYHOCTh U PYTUHHOCTD
pa6othl. [logBeanTe MTOTW MPEABIAYINNX MCCICIOBaHUMA,
rnocrapaiTech HallTHU OOIIME TEHASHIIMU U 3aKOHOMEPHO-
CTH B MHOTOYMCJIEHHBIX, a WTHOTJIA M XaOTUYHBIX JaHHBIX,
a He MPOCTO TepecKa3blBalTe MPEAbIAYIINE UCCIEAOBAHUST
OIHO 3a IPYTUM.

Ecan «O06cyxneHue» OyneT CAUMIIKOM AJIUHHBIM, MpU
HEO0OXOMMOCTHU €r0 MOXKHO COKPATUTh, €CJIM 3TOTO MOTPe-
OYyIOT pelaKTOp WJIV PEIICH3EHT.

ITaparpad 06 orpanuueHusx (Limitations) peKoMeH-
JIyeTCsl B JIIOOOM cjiydae U IOJIXKeH OBbITh TTIOMEIIeH B KOHIIE
«O6cyxkxaeHns». [IpuMepaMut orpaHUYECHUI SITBJISIIOTCS He-
JIOCTATOYHO OOJIbIIast BBIOOPKA, HEAJOCTATOYHO JUCKPUMHU-
HUPYIOIINI METOA TUITUPOBAHMUSI, OTCYTCTBUE OMpeIeIeH-
HOM ¥ BaXXHOI MH@OpMaLINK O MallueHTax u T. I. B To ke
BpeMsI He CTOUT OINMWCHIBATh 3TU OTPAaHWYCHUS CIIUIITKOM
MOIPOOHO, MHAYe PEIEH3EHT MOXET IMOCYMTATh X CYIIe-
CTBEHHBIMU Y KPUTHYECKUMH W TIPEIJIOKHUT OTKJIOHUTH
ctarbio. PaccMoTpruTe 00BEKTUBHO OrpaHUYEHUS BallleTo
W APYTUX UCCIICTOBAHUIN U TO, KaK 3TU OTpaHUUYEHU I MOTJIA
MOBJMSITh Ha BEIBOIEI. KpuTHuecKast olleHKa COOCTBEHHBIX
¥ paHee OIyO0IMKOBAHHBIX JTaHHBIX UYPE3BBIYAaTHO BaxkKHa.

Beijing strains, drug-resistant strains, drug-
susceptible strains). They had no discussion
but only served to count the number of clus-
ters and the number of strains per cluster.
This information could (and should) have
been shown in the table at most. Do not write
long, descriptive, and hard-to-read sentenc-
es. If you have a lot of information in a table,
do not just repeat it in the text but try to make
concise and summarizing sentences. On the
other hand, an enormous number of simple
figures should be avoided. The article is not
a PowerPoint presentation. Indeed, some
information is better perceived as a figure,
but articles should be concise, unlike PPT
where figures should catch immediate atten-
tion and be easy to rapidly interpret. Instead,
a figure in an article should contain enough
information that the reader can read and re-
read calmly.

It is commonly agreed that a Discussion
should start with a general sentence or para-
graph to remind the reader why you did this
study and its context and importance, as
well as its novelty. The information already
presented in the Results section, tables, and
figures should not be repeated with the same
long sentences. Here, you may write a long
analysis. If the Discussion is long, and if
requested by reviewers/editor, it may be
changed/reduced. In Discussion, you may
put together different pieces of your study
for example, results of different analyses
performed on your strains, or your chemi-
cal compounds such as experimental model
study, virulence, lethality, cytotoxicity, and
make a general conclusion. You may (rather
should) complement your conclusions with
results from other studies, and do not be
afraid if our results contradict previous re-
sults. Consider objectively the limitations
of your and others’ studies and how these
limitations could influence conclusions.
Critical assessment of your own and previ-
ously published data is extremely important.
Do summarize previous studies, try to find
general rules, trends, and patterns in multi-
ple and sometimes chaotic data, not just reit-
erate previous studies one by one.

A limitations paragraph is recommended
in any case and should be placed at the end
of the Discussion.

Section Conclusions is useful but not
always mandatory. Basically, it provides
a summary and contains the key findings
and conclusions of your study and may also
mention about future research as a continu-
ation of your study. This can also address
the question from the reviewer why you did
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Hanncanune Hay4HbIX cTaTewn

Paznen «BoiBoabl» («3aKIr0UeHUE») MOJIE3€H, HO He BCeT-
Jla o0s13aTesieH U He Bce XXypHajbl ero Tpeodyoort. Ilo cyTu,
OH TIPECTaBJIsIET COOOI KpaTKOe MU3JIOKEHUE U COAEPKUT
OCHOBHBIE pe3yJIbTaThl U BBIBOJbI BallleTO MCCJIEIOBaHUS,
a TakXe MOXET YIIOMMHATh O OyIyIIMX MCCISTOBAHUSIX
B KayecTBe MpoAoIKeHus Bamero. Mpasa o MepCcrieKTuBe
TaK>Ke MOXET ObITh HEPSIMBIM OTBETOM Ha BOITPOC PElleH-
3€HTa, IIoYeMY Bbl He IPOBEJI KaK1e-TO SKCIIEPUMEHTHI —
IMMOTOMY UTO OHU BBIXOJAST 32 paMKW KOHKPETHOM 1€ Ba-
IIeil TeKyIlIelil CTaTb 1 TUIAHUPYIOTCS B OyIyIIleM KakK HO-
BO€ CAMOCTOSITEJIbHOE MCCIIeIOBAHNE.

PenakTupyiiTe BHUMATEJIbHO $I3bIK  (TpaMMaTUKY
u opdorpaduio), xorss 661 ¢ nmomoinbio Word Checker.
Hywmepanus ctpaHuil BaxkKHa (0 Hell 4acTo 3a0bIBalOT), TaK-
JKe 4acTo TpedyeTcs HyMepanus CTpok (uutaiite «[IpaBuia
IS aBTOPOB»).

Cnucok aumepamypot. Cleayite CTUIIO KOHKPETHOTO
>KypHaJia. [IpyBoauTe CCBHUIKHM, KOTOPbIE BBl peajibHO MC-
MOJIb30BaJIN UJIM, TIO0 KpailHel Mepe, TEOPETUIECKH MOTIU
npouynuTaTbh. UTeHue aHriuiickoir aHHoTauuu B Pubmed
HempoctaTouyHO. Ecim Bbl He 3HaeTe (PpaHIly3CKOTO, He-
MEILIKOTO WJIU SITTOHCKOTO sI3bIKa, He IUTUPYITE TTOT00HbIE
craThi. HekoTopble XXypHalibl He TPEOYIOT CIeA0BaTh MX
CTUJIIO MIPU TIEPBOM HAIpPaBJIEHUU CTATbU (3TO OyAeT HEOO-
XOJIMMO TOJILKO B CJIy4yae PEeBU3UHU), HO BCE K€ JKeJIaTeJIbHO
cpa3y ohOpPMUTH CIIUCOK JIUTEPATYPhl B OTHOM CTUJIE, 3TO
ITPOM3BOJUT XOpOIllee BrieyaTieHue Ha PELIEH3EHTOB.

HexkoTopbie cTaThbu NpeACTaBJISIOT cO00il OO0beanHe-
HHE pe3yJbTaTOB Pa3JIMYHBIX MTPOEKTOB B Pa3HBIX 00jac-
TX HayKu. Kak ciaeacTBue, pa3Hble COABTOPHI OIMCHIBA-
IOT U OTYACTU OOCYXJIAIOT CBOU pa3/ieiibl, KOTOpPbIC najee
JIOJIXKHBI ObITh 00001IEHbIl OCHOBHBIM aBTOpoM. Bcem co-
aBTOpaM CJIeyeT TIIAaTeIbHO MOATOTOBUTH CBOU pe3yJbTa-
THI, oOpalasi BHUMaHUe Jake Ha MEJIKUe IeTaid, Hallpu-
Mep MOANMUCU K PUCYHKAM W CaMU PUCYHKU U TaOJUIIBI.
B aTOM cMBICIIe B3aUMOAEUCTBIE MEXKIY COABTOPAMM BaK-
HO JUTSI YCIIEITHOTO aHain3a JaHHBbIX M HAaITUCAHU ST CTaThU.
OnHako 51 ObI TOCOBETOBAJ M30eraTh JJIUTEIbHBIX TUCKYC-
CHMil 0 MeJlo4ax, MPOCTHIX dpazax MM CIOBOCOUYCTAHUSIX,
M COCPEIOTOYMNTHLCS Ha CYIIIECTBEHHOM.

Heckonbko coB o 1aruare (KOTOPBI HEIpueMJieM,
HEeJIONyCTUM U no3opeH). Ilpu a3ToM mpobGiaema mjaruvara
He orpaHUYMBaeTcs HayKoil. Bor ctuxorBopeHne «OT3bIB
Ha TbeCcy» aHOHMMHOTIO aBTOpa: «XBaJlo s ITbecy Ballly,
cap, 0coOeHHO BTOpYIO yacTh. Ho mouemy ObI, Haripumep,
Bam u Havano He ykpacThb [https://www.poetrynook.com/
poem/living-author] (rmepeBon C. Mapiaxka).

AMepUKaHCKOEe MUKPOOUOJIOTMYECKOEe OOIIeCTBO ONpe-
JIeJIsSIeT IJjiaruat ciaeayoium oopa3om: «HezakoHHOe Tpu-
CBaMBaHUE WMHTEJJIEKTYyaJlbHOW COOCTBEHHOCTHU JPYTOTO
yeJIoBeKa MmpeacTapisieT coboit muraruat. Croma BXOAUT H0-
CJIOBHOE (MJIW TTOUYTH IOCJIOBHOE) KOITMPOBAHUE MPEIJIONKE-
HUI 1Uu ab3aleB U3 4yKoi paboThl, 1aXe €CJU B CChlJIKaX
IIUTUPYETCSI OpUTMHaJbHasi pabora. I[lmaruatr He orpa-
HMYMBAETCS TEKCTOM; OH MOXET BKJIIOUATh JIIOOYIO 4acTh
pYKOMMKCei, B TOM YMCJIe pUCYHKHU U TaOJIMIIBI, MaTEpUaJIbl
KOTOPBIX CKOITMUPOBaHbI M3 APYToi IMyOJIMKaum 6e3 pa3pe-
IIeHUST U yKa3aHuil aBTopa» [http://jcm.asm.org/site/misc/
journal-ita_edi.xhtml#02]. Tak:ke cieayeT MOMHHUTb, 4YTO

not perform some kind of experiments — be-
cause they are beyond the specific objective
of your current paper and are planned in the
future as a new stand-alone prospective
research.

Edit carefully, at least with Word Checker.
Do not use jargon, nor movie/song style:
Don’t; It’s; Wanna, etc. Page numbering
is essential (and frequently forgotten), and
lane numbering is also frequently required

References. Follow the style of the par-
ticular journal. Cite reasonable references
that you could access/read in full. Reading
the Pubmed abstract is not enough. If you
do not know Russian, French, or Japanese
do not cite such articles. Some journals do
not request to follow their style upon first
submission, but still try to present your ref-
erences in the same style, this makes a good
impression on reviewers.

Some articles are based on projects done
by scientists working in different fields
of science and frequently they write their
own pieces of results/discussion that are put
together by the major corresponding author.
All co-authors should carefully prepare their
results, paying attention to even small de-
tails e.g. Figure legends and Figure content.
In this sense, interaction between co-authors
is important for successful data analysis and
article writing. However, I suggest avoid-
ing lengthy talks about simple sentences or
words and concentrating on the essentials.

The problem of plagiarism is not limited
to science. This is a verse from the anony-
mous author: “Your Comedy I’ve read, my
Friend, And like the half you pilfer’d best;
But sure the Piece you yet may mend? —
Take courage Man, and steal the rest.”
(Anon.) [https://www.poetrynook.com/
poem/living-author].

When writing an article, especially
its introduction and Discussion, remem-
ber not to copy-paste from the published
(even your own) article as this is called
Plagiarism. It is defined by the American
Society for Microbiology as follows: “Misap-
propriating another person’s intellectual
property constitutes plagiarism. This in-
cludes copying sentences or paragraphs ver-
batim (or almost verbatim) from someone
else’s work, even if the original work is cited
in the references. Plagiarism is not limited
to the text; it can involve any part of the
manuscript, including figures and tables,
in which material is copied from another
publication without permission and attri-
bution. An author may not reuse his or her
own previously published work without at-
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KOMUIIACT Jaxke COOCTBEHHOU ONyOJMKOBAHHOW CTaThH,
Ha3bIBaeTCs IJIAaruaTOM.

B cinydae TOYHOTO KOIMPOBAHMS YYXKOTO TEKCTa MpO-
CTOW CCBIIKM HEIOCTAaTOYHO, HEOOXOAMMO MCIOJIbh30BaTh
KaBBIYKHU, OJJHAKO COCTABISTh JUCKYCCUIO U3 HECKOJIBKUX
ab3aleB, 3aKJIOYEHHBIX B KaBbIUKU, ObLJIO Obl aOCYypIHO
M IIPOCTO HEBO3MOXHO. XOTs 3TO ceilyac oOCyXKIaeTcst
Ha HEKOTOPbIX HAyYHBIX (DOpyMax.

Paszpewenue na nepenenwamiy. BocnpounsseneHue pyucyH-
Ka U3 Ipyroi cTaThu (IaxKe CBOEIi), TOMUMO 00s13aTEIbHOTO
UTUPOBAHMS MEPBOUCTOUYHMKA (B TOAIMMUCU K PUCYHKY),
TpeOyeT M TOJy4YeHUs paspellieHusl OT u3haTesis KypHa-
Jla, KOTOPOMY IIpUHAJIJIeXaT aBTOpCcKue mpaBa. Bo MHOrmnx
JKypHajlaX npu IyOoJMKaluu CTaThbUM aBTOp MepernaeT aB-
TOpCKUE IpaBa u3aaTesio (B KypHajJaX OTKPBITOTO JOCTY-
ma aBTOPHI COXPAHSIOT CBOM aBTOpPCKUe IpaBa). IIpocToii
CCBIJIKM Ha ONMyOJIMKOBAaHHYIO pabOTy HEIOCTAaTOYHO, U €€
BCerja CJIeIyeT MOIOJHSAThH CJIOBaMU «IleperiedyaraHo ¢ pa3-
peureHus» («reprinted with permission»). Hekotopsie Xxyp-
HaJIbl TIPOCSIT aBTOPOB IIOJIYUUTh TaKO€ pa3pelieHue, YTo
OOBIYHO MPOCTO U OecriaTHO (OCOOEHHO €CIU Bbl TIOBTOP-
HO NyOJMUKYeTe PUCYHOK U3 CBOeli COOCTBEHHOI CTaThbH).
B ciydae KpyImHBIX MEXXIyHAPOAHBIX M3IaTEJIbCTB ITPOIeCe
aBTOMATU3UPOBAaH M HET HEOOXOAMMOCTU IHCATh MUCHMO
B XYpHaJI WJIA U3IaTeIbCTBO, YTOOBI MOJYYUTh pa3pelie-
HMeE o Tlepernieuarke. Harpumep, oTKpoiiTe cTaThlo, KOTOpast
Bac MHTepecyeT, HaxkMute «lools» u BbIOepuTe «Request
Permission». Miu oTkpoiite ctaTbio u Haxkmute «Get rights
and content» 1 najiee 3alOJTHUTE 3JEKTPOHHYIO (hopMy 3a-
npoca. Dtu hopMaibHBIC IeTaIN 3aBUCST OT caliTa U3aare-
J151. HeCKOJIbKO MPUMEPOB KOPPEKTHBIX MOAITMCEH K TTeperie-
yaTbiBaeMbIM pucyHKaM: «Reproduced with permission from
Smith et al. (2007), Copyright Wiley-VCH»; unu «Reprinted
from ref. [15] by permission of Elsevier®2009».

Tlocne HampaBieHUsI CTaTbU B KypHaJ (OOBIYHO 4Ye-
pe3 OHJIalfH-CHUCTEMY) OHa MOJIy4YaeT CTaTyC «OTIpaBJieHa
B XYypHaJl» WJINU «TeXHUUYecKasi mpoBepka» («submitted to
journal» unu «technical check»). BynbTe roToBBI K TOMY, UTO
COTPYJIHUKM XypHaJla MOTYT OTBETUTH BaM M IOTIPOCUTH
clesiaTh HEKOTOopble (hopMabHbIE M TEXHUUECKUE Pa3bsiC-
HEHUs WM TonpaBku. MHorma Bbl AEWCTBUTEIILHO MOTJINA
HE YIIOMSTHYTh HEKOTOPY0 Ba>KHY10 MH(MOpMaIlnio, Halpy-
Mep 00 3TUYECKOM OJJ00OpEHU M, O NOCTYITHOCTHU JaHHBIX.

Jeknapanuu TpeOyIOTCs A1 BCEX XXYPHAJTOB U BKJIIO-
YaloT pa3IMYHYIO TOTOJTHUTEIbHYIO MH(MOPMAIINIO, TAKY IO
Kak KoHMAukKT uHTepecoB (COI), aTtnueckoe ogodpeHue,
BKJIaJ aBTOpPOB (HedopMaJibHBIA uiu OoJjiee HopMaaibHO
c(OpMYJIMPOBAaHHBIN C MCIOJb30BAaHUEM TEPMUHOJOTUU
CRediT (Contributor Roles Taxonomy; https://www.elsevier.
com/researcher/author/policies-and-guidelines/credit-
author-statement) U JOCTYMHOCTb TaHHBIX.

Ilpenpunmur. CepBepbl NPENPUHTOB — 3TO OHJIAH-ap-
XWUBBI MJIA PEMTO3UTOPUU, ColepKallie padoThl MJIM JaHHBIE
cTareil, KOTopble ellle He IPOIIINA PelieH3MpOBaHUE U HE
MPUHSITHI I MyOJIMKALIMKU TPAAUITMOHHBIMU aKaJaeMuJec-
KMMU XypHayjaMu. PasMellleHWe cTaTbM Ha TakKOM pecyp-
ce (o WM B TpolieccCe pacCMOTPEHUSI CTaTbM B HAyYHOM
JKYpHaJje) MOXET ObITh MOJE3HO: 1) A YAyUIleHUs CTaTbU,
€CJIM €€ TPOYMUTAIOT 1 TIPOKOMMEHTUPYIOT IPYTHe SKCIIePTHI;

tribution; this is considered self-plagiarism.”
[http://jcm.asm.org/site/misc/journal-ita_
edi.xhtml#02].

Simple reference is not enough in case
of exact copy-paste, and quotations should
also be used, however, it would be absurd
and just impossible to compose a discussion
from multiple paragraphs all in quotations.
Although this idea is being discussed.

Summing up about plagiarism, try to re-
phrase, or re-write. Best of all, even if this
is challenging, especially in writing reviews:
write in your own words coming from your
head, and tell the story yourself!

Permission to reprint. When reproducing
a figure from another article (even your own),
check the rules of the publisher how to repro-
duce, permission, etc. In many journals, when
you publish an article, you transfer Copyright
to the publisher (in open-access journals you
keep your copyright). Simple reference is not
enough and should always be complement-
ed with “reprinted with permission”. Some
journals ask authors to obtain such permis-
sion, which is easy, and free (if you repub-
lish a figure from your article). For example,
open the article, click on Tools, and select
Request Permission. Or open the article, and
click on Get rights and content. These for-
mal details depend on the publisher’s website.
A couple of examples of the legends for re-
published figures: Reproduced with permis-
sion from... et al. (2007), Copyright Wiley-
VCH; Reprinted from ref. ... by permission
of Elsevier® 2009.

When the article is submitted, it gets
a status “submitted to journal” or “technical
check”. Be ready that journal staff may write
back and ask for some formal and technical
clarifications or amendments. Sometimes
indeed you may have omitted to mention
some important information, e.g. about
ethical approval, about data availability.

Declarations are required by all journals
and include different additional information
such as Conflict of Interest (COI), Ethical
approval, Author Contributions (either in-
formal or more formally formulated using
CreDit terminology), and Data availability.

Preprints. Preprint servers are online ar-
chives, or repositories, containing works or
data associated with various scholarly papers
that are not yet peer-reviewed or accepted
by traditional academic journals. Preprints
can help you to: (i) improve the paper if other
experts read and comment on it, some ad-
vice may be useful; (ii) show the author’s
priority in the field; (iii) best sell the article.
If the paper is rejected by one journal, other

220



2025, T. 15, Ne 2

Hanncanune Hay4HbIX cTaTewn

2) o603HauYeHUsI MPUOPUTETA aBTOpa B JaHHOIN 00JacTu;
3) nydiieit «mpoaaK» CTaTbU B HAYYHbI KypHaa. UmeeTcs
B BUIY, YTO €CJIU CTaThs ObLIa OTKJIOHEHA OAHUM KypHa-
JIOM, IpyTHe XypHaJbl (KOTOPbIE OTCIAEKMBAIOT MOsIBJICHUE
HOBBIX pabOT Ha MPENPUHT-CepPBEPax) MOTYT 3aMHTEPECO-
BaTbhCsl U MPUTJTACUTh HAIIPaBUTh UM BTy cTaTblo. OgHaKo
M0 KpaliHel Mepe HeKOTOopble HayYHble (DOHAbI (Harpumep,
PH®) He cunTaoT MpenpuHTHI HACTOSIIIEH MyOInKallmei,
MOCKOJIBKY OHM €lll¢ He MPOILIN PeleH3UpPOBaHUE, U, Clie-
JIOBaTEJIbHO, X HEJIb3s BKJII0YaTh B OTYET.

HanpaBneHMe CTaTbW B XYypHan

HeobxonmMo BHMMATEIBHO CJIEIOBaTh WHCTPYKIIM-
SIM KOHKPETHOI'O XypHaja U Oo(pOpMUTHh BCE MTOKYMEHTHI
" (paitIbl COOTBETCTBEHHO. Habop TpeOyeMBIX TOKYMEHTOB
MOXKET pa3andaThCsl, HO COIPOBOAMTEIBRHOE MUCHMO O0sI-
3aTeJIbHO MPaKTHUUYECKM BO BCeX Clydasx. Takoe MUChbMO
MOXET OBITH IOCTATOYHO IJIWMHHBIM (10 1 CTpaHUIIBI) UJIN
KpaTkuM (2—3 TIpeaIOKeHMST) B YaCTU ONMMCAHUS MPOBE-
JICHHOT'0 UCcaeaoBaHUsl. TakXe MOXHO BBIJIEJIUTHh HEKOTO-
pBIe BaXKHBIC 0COOBIE MOMEHTBI: HATIpUMEP YIIOMSHYTh, YTO
TEPBBIIA aBTOP SIBASIETCS acCTIMPAHTOM WJIM JTOKTOPAHTOM
M 4TO Bbl ObLJIM ObI 61arogapHbl 3a 00jee ObICTPOE peLeH-
3upoBaHMe. Takke MOXHO KPaTKO W €MKO MOTUYEPKHYTH
3HAYMMOCTb OCHOBHBIX KJIIOUEBBIX BBIBOIOB. B compoBo-
IUTEIBHOM ITMCHbME MOXHO ITPUBECTH CITUCOK ITOTECHIIU-
aJbHBIX PEIIEH3CHTOB MJIM, HAIIPOTUB, IIPUBECTH CIHMCOK
9KCIEPTOB, KOTOPBIE, IT0 BallleMy MHEHHIO, HE CMOTYT 00b-
eKTUBHO OIIEHUTH BAllly CTAThIO MO KaKON-IMOO IMTpUIMNHE
(cxomHBIC KOHKYPHUPYIOIINE ITPOCKTHI, TUIHBIC TIPUIUHBI).

B crniicke peKoMeHIyeMBIX PEIIEH3EHTOB He YKa3bIBali-
T€ BCEX BO3MOXHBIX PEIICH3CHTOB M3 BaIlleli CTpaHBI WU
ropoja uju, TeM 6oJiee, THCTUTYTA. Jlaxke ecJii BCe OHU SIB-
JISSIOTCS TPO(PUIBHBIMY 3KCIIEpTaMU, OHU MOTYT HE OBITH
HE3aBUCUMBIMU M MOTYT OBITh BaM M3BECTHHI (4acTO Tak
" ecThb). He pekoMeHIyeTCsT BKJIIOYATh B YMCIIO BO3MOXKHBIX
pElIEeH3eHTOB BalllMX HEeTaBHUX COaBTOPOB. JIMYHO s, Oy-
Iy49W PEeIaKTOPOM, PEAKO MPUTJIAIIal0 PeKOMEHIOBAHHBIX
pPELIEeH3EeHTOB IIPY PaCChIJIKE TIEPBBIX MPUTJIAIICHU Ha pe-
HeH3nupoBaHMe. PelieH3eHTOB, peKOMEHIOBAaHHBIX aBTOpa-
MM, sI TIPUTJIAIIAIO TOJIBKO ITOCJIE TOTO, KaK IPyTye IpuTiIa-
IIEHHBIC PEIICH3eHTHI HE OTBETHUIIM.

PelueHne penakunm n peueH3nmn

BoJIbIIMHCTBO XYypHAJIOB UMEET OHJIaH-TIaThopmy,
yepe3 KOTOPYIO aBTOPHI MOT'YT HAlpaBUTh CTaTblo U OT-
CJIeXXMBaTh ee craTyc. HampaBiieHHBbIE B XXYpHaJ CTaTbU
UMEIOT MHpoOpMalLMI0 O cTaTyce, Hampumep: Submitted,
Quality check, With Editor, Under review, Decision pending
(all reviews received). CtaTbsd MOXeT OBITh TTOMeUYeHa Kak
«Y pegakTopa», HO JaTa MOXET MEHSIThCSI, HallpuMep CHa-
yajla cTaThsl y IVIABHOTO peIakTopa, a 4epe3 HEeCKOJbKO
JIHel Oblja IepegaHa 3aMeCTUTENI0 INIABHOTO peaakTopa.
Ecam 3TOT cTtaTyc He M3MEHUTCS B TeUYCHUE HECKOJIBbKUX
He/leb, Bbl MOXETE HaIlKMCaTh B XKypHAaJI M BBIPa3UTh 00ec-
IMMOKOEHHOCTb Te€M, UTO Ballla CTaThsI BCE ellle HE HAXOMUTCS
Ha peLIeH3MPOBAaHUU.

journals may be invited to resubmit to them.
I have recently noticed that preprints are
already included in Pubmed and have doi
(but this concerns NIH [USA] supported
research). However, the funding agencies
(at least some of them) do not consider pre-
prints as true publication, because it is not
yet peer-reviewed.

Submission

Cover letter. You may write a long (up to 1
page) or concise (2—3 sentences) description
of your study, especially if requested by some
journals, also you may highlight some im-
portant special points: e.g., mention that Ist
author is a PhD student and that you would
be grateful for a faster evaluation. Or you
may highlight very briefly the importance
of your key findings. Or you may highlight
opposed reviewers.

Recommended reviewers. Do not give all
possible reviewers from your own country
or city. Even if they are all relevant experts,
they may be not independent and may be
known to you (most likely the case). It is ad-
vised not to include your recent coauthors
as possible reviewers. Personally, as Editor
I rarely invited recommended reviewers
when sending first invitations to review.
At most, I invite reviewers recommended
by authors only after other invited reviewers
do not respond.

Decision and reviews

Nowadays most journals have online sub-
mission system that can be used by authors
to submit and to follow-up their papers.
The submitted papers have a Status informa-
tion that tells the author about current situa-
tion with her/his article. The main variants
of the Status of the article are: Submitted,
Quality check, With Editor, Under review,
and Decision pending (all reviews received).
The article may be marked as With Editor but
the date can change, which means that it was
assigned first to Editor-in-Chief, and a few
days later — to the Associate Editor. If this
status does not change for several weeks you
may write to the journal and express our con-
cern that your paper is still not Under review.

Different journals (even within the same
publisher) use different words to define sta-
tus. Some journals feel it fair to give detailed
information, other journals label the paper
as Under review immediately after submis-
sion, so the author cannot follow changes
of its status. There are different views on how

221



1.B. Mokpoycos

MHdekumns n uMmyHuTeT

PasHble XXypHaJbl (1aXke B paMKaxX OHOTO Y TOT'O XKe 13-
JIaTeIbCTBa) MCIOJIb3YIOT pa3HbIe CJIOBA JJIsI OIpPENeICHUS
cratyca. HekoTopble XypHajbl CUMTAIOT CIPaBEIJIMBBIM
MPEeAOCTaBIISATh MOAPOOHYI0 MH(MOPMAIINIO, IPYTHUE XKypHa-
JIBI cpa3y TocJie TTofgavYy IoMeyvaloT cTaThio Kak «Ha paccMo-
TpeHun» (Under review), MOATOMY aBTOpP HE MOXET CJIEIUTh
3a U3MeHeHueM ee ctaryca. CyliecTBYIOT pa3HbIe TOUKH 3pe-
HUSI Ha TO, HACKOJILKO ITPO3pavyHbIMU IOJIKHBI OBITh XKy pHa-
JIBI B 3TOM CMBICJIE, OIHAKO 5T OBbI TIPEATIoYes, YTOOBI aBTOPbI
OBbLIIM B Kypce BCeX KOHKPETHBIX 3TaloB pabOTHI KypHaJia.

B uesioM, yepe3 6—8 Hedenb oxXuaaHus (ec/iy Ballla cTa-
ThS HaXOMMUTCS Ha PELIEH3MPOBAaHMU) MOXKHO HAIIOMHUTH
J)KYpHaJIy M TOMNPOCUTHh COOOIIMTH OOHOBIICHHYIO WHOOP-
Malliio M y3HaTh, KOTJIA OXMWAAETCS pPEIIeHUe I10 CTaThe.
Crnenyer MMeTh B BUIY, UTO XOTS COTPYAHUKHU pEeIaKIIdU
MOTYT OBITH IITATHBIMU OILUIAYMBAEMbIMU COTPYIHUKAMU
W3IaTeJIbCTBA, caM TJIaBHBIM pedakTop W YJIeHBbI peaaKiiv-
OHHOI'O COBeTa (TaKxke BO3MOXHO 3aHWMaIOIIMeCs Balllei
cTaTbheil) SIBISIOTCS, TIPEXAE BCETro, YYeHBIMU U UMEIOT CO0-
CTBEHHYI0 paboTry. HanpagyieHue cTaTbu B XXypHaJl B UIOJe-
aBrycrte TpeOyeT OCOOEHHOro TeprHeHUusi OT aBTOPOB.
KypHanbl He MOTYT (M HE JOJKHBI) Cpa3y IIpUHUMATh CTa-
ThU B TOM BUJI€, B KAKOM OHU OBIJIM HAaIIpaBJIEHBI B XKy pHaJI,
KPUTUYECKNE KOMMEHTapUu PeleH3eHTOB 00s13aTeIbHBI,
aJIBa pelieH3eHTa — HEOOXOAMMOe KOJIMYEeCTBO, XOTSI pellle-
HHE TI0 HEKOTOPBIM CTaThsIM MOXET ObITh ITPUHSITO Ha OC-
HOBaHMHM TOJIBLKO OAHOI, HO TTOApOoOHOI perieH3uu. [Tonck
PELIEH3E€HTOB 3a4acTylo MpeacTaBasieT coO0li CITOXKHYIO 3a-
Jagy, n1axke eCJIM UCITOJIb30BaTh pa3JIMUHble MHCTPYMEHTHI
MoKrcKa, peaJlu30BaHHbIE B CUCTEMEe OHJIaifH-KYPHAJIOB.

He cnemyeT ciauInKoOM paccTpaumBaTbcsl M3-3a OTKas3a
WJIY CYyIIeCTBEHHOU peBu3nu (major revision). [lepBoe Brie-
YyaTJeHUE MOXET ObITh (JACTUYHO) OLIMOOYHBIM. Eciu BbI
He MMOHWMaeTe KOMMEHTapuH, Bbl MOXETE HallMCaTh HEIo-
CPEACTBEHHO B pefaKIinio. BrojHe BO3MOXHO, YTO pa3HbIe
PELIEH3eHTHl BBICKA3aJId IMPOTHUBOIIOJIOXHBIC TTOXKEJIaHUsI
(paclIMpuUTh UJIU COKPATUTh CTAaThIO), a pe1aKTop He chop-
MYJIMpOBaJl CBoe MHeHM1e. B aToM ciiyyae HeoOXoaMMo Ha-
MuUcaTh r’1aBHOMY pelaKTOpy M YTOUHUTH KaKoil BapuaHT
PEBU3UM OH CUMTAET MPEATTOYTUTETHHBIM.

ITucemMo pemakiMu OOBIYHO OCHOBAHO Ha I1IadI0-
Hax, Bce 6osee u OoJiee CIOXHBIX, HO BCE K€ IIadoHax.
He BocnipuHuMaiiTe X copepkaHue CIMIITKOM OyKBaJIbHO.
HemenneHHBI 0TKa3 6€3 pelieH3npoBaHMs (B cilydae Kyp-
HaJIOB C OYEHb BHICOKUM MPOIIEHTOM OTKJIOHEHMUSI) HeTIpH-
SITEH, HO OH TaKXe I0JIe3eH, ITOCKOJIbKY aBTOP HE TpaTuT
BpeMsl Ha JJIMTEIbHOE OXKUAaHUE PEIIeHU s U MOXET cpa3y
MOCJIaTh CTaThlO B CIAEAYIOIIMI XypHaJ. Y BIUSTEIbHBIX
JKYPHAJIOB OYE€Hb HU3KUI MPOLIEHT MpuHaATus — 10—15%.
IIpu mopmaye B TakKoW XypHaJl MMEET CMBICT aleKBaTHO
OLICHUTh YPOBEHb Balllell CTATbU U CTOUT JIM TPATUTh J1aKe
2—3 HedeJM Ha MOJlyYeHHe OTKa3a 0e3 pelleH3UU.

PeBunans

IlepepaboTka (mazke He3HAUYUTEIbHASI) TPeOyeT TIIa-
TEJBHOUW MpPaBKM C YUETOM BCEX 3aMeUYaHUI PelleH3CHTOB
W pemakTopoB. MoryT moTpeboBaThbCcs MOIOJTHUTEIbHBIC
9KCIEePUMEHTHBI, 1 B TAKOM CJIy4ae aBTOPY CJICAYET IOIpPO-

transparent journals should be in this sense,
however, 1 would prefer to let the authors
know about all specific steps within the jour-
nal workflow.

On the whole, after 6—8 weeks of wait-
ing (if your paper is Under review) you may
remind the journal and ask for an update
and when you expect a decision on your ar-
ticle. One should keep in mind that while
the journal staff'is paid staff of the Publisher,
the EIC, Senior, and Associate Editors are
first of all, scientists (although EIC and
Senior Editors may have contracts with
the publisher) and have their own job and life
(and holidays). Submission in July-August
is especially challenging and requires pa-
tience from the authors. The journals cannot
(should not) accept papers as is, and critical
comments from reviewers are mandatory,
2 reviewers are a normal number although
some papers are decisioned based on only
one detailed review. Finding reviewers is fre-
quently a difficult task even if it is aided by
various search tools implemented in the on-
line journal system.

One should not be too depressed by re-
jection/or huge major revision. The first
impression may be (partly) wrong, in case
of revision. You may write directly to the edi-
tor if you do not understand the comments.
It is possible that reviewers requested oppo-
site things, and the editor did not make his/
her recommendation on which course to fol-
low. Reviewers may request either new ex-
periments and analysis versus more focused
study, or recommend to shorten versus ex-
pand. At this stage, advice from the handling
editor is required.

Decision letters are based on templates
indeed, more and more elaborated but still
templates. Do not take too directly their con-
tent. Immediate rejection is painful but it is
also helpful as the author does not waste his/
her time. High-impact journals have a very
low acceptance rate 10—15%. When submit-
ting to such a journal it makes sense to ad-
equately estimate the level of your article and
whether it is worthwhile to waste 2—3 weeks
to receive a rejection without review.

Revision

Revision (even the minor one) requires
careful and point-to-point correction to ad-
dress all comments from reviewers and
editors. Additional experiments may be re-
quired, and in such a case, the author should
ask for an extension if such experiments are
time-consuming. In addition, in some cases,
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CUTB O TIPOJJICHUU CPOKa PEBU3UU, €CIU TaKHe IKCIEepH-
MEHTBI OTHUMAaT MHOTIo BpeMeHu. Kpome Toro, B HeKO-
TOPBIX CIyYasiX OOJIBIIYIO YaCTh TEKCTa MPUXOIUTCS TIepe-
MUCHIBATh, 1 MOXET MTOTPe0OBAThCSI 3HAYMTEIbHAsI TIpaBKa
aHTJIMHCKOTO sI3bIKa.

C oIHOM CTOpOHBI, fopaboTKa AOJI’)KHA OBITH cAeaHa
obIcTpoO (B TeueHue 2—3 Heaesib). UHorma 3To TpedyeT XKyp-
HaJI: €CJIM CTaThi0 HANpaBISIOT Ha ITOBTOPHOE PEIeH3M-
poBaHUe, 3TO yIoOHee /sl pelieH3eHTa, KOTOPBI XOpOIIIo
IMIOMHUT €€ CoIepXKaHWe U MOXKET ObICTPO BBICKA3aTh CBOE
MHEHUE 10 UCTIPaBJICHHON BEPCUH.

C npyroii CTOpOHBI, KpailHee HeXeaTeJIbHO OTIIpaB-
JIATHh B XKypPHaJI UCITPABJIICHHYIO BEPCUIO CTaThbU B TEUCHUE
1—2 nHelt, eciu peaakTOp SICHO HaIMucall, YTO UCIIpaBJie-
HUE SBJISIETCS CYIIECTBEHHBIM, M PEKOMEHI0BaJl HE TOPO-
nuthes. [TomoOHas crelrka aBTopa BbI3bIBAET HEraTUBHOE
BOCHIpUSITHE pelaKTopa, MOCKOJbKY KaueCTBeHHasl U 3Ha-
yuTeabHas 10paboTKa MPOCTO HE MOXET ObITh BBHIIOJIHE-
Ha B CTOJIb CXaTbhle CPOKU. B MCKIIOUMTENTBHBIX CIydassx
crelllka aBTOPOB oOMpaBaaHa (HaIpuMep, CPOKU IMomadu
OTYETOB 10 TPAHTY, 3alllMTa JUCCEePTAllMU WJIW AUIIJIOMA),
M TOT'/Ia 3TO HYKHO 3TO Y€TKO M MPSIMO OOBSICHUTD B COTIPO-
BOIUTEJILHOM ITMCbME U/WUJIN JTMYHOM MTUChME PEeIaKTopy.

PexoMeHayeTcst paccMarpuBaTh BCE KOMMEHTapU U TIa-
TeJIbHO U He hopMaJibHO. Eciiu pelieH3eHT peKoOMeH 10Bal
MPOLIUTUPOBATH Ty UJIM WHYIO CTaThlO, 3TO He 00s13aTelb-
HO O3HayaeT, YTO ITO ero COOCTBEHHas cTarbs. B n060M
cJiyyae 3TO He O3HayaeT, YTO PELIEH3eHT OyJeT pal, eciiu
BBl TIPOCTO A00AaBUTE CCHUIKY Ha 3TU CTAaTbU TIe-HUOYIb
B TEKCTe 0€3 KaKUX-JIUOO JTOMOJTHUTEIbHBIX 00CYKIAECHUIA.
HampoTtuB, BHOBb 100aBJI€HHBIE CCHUIKM JIOJIKHBI OBITH
IMOMEIIIEHBI B KOHTEKCT M BKJIIOYEHBI B 00CYKAEHHUE.

IMToMrMMO TIIATEILHOTO pPENaKTUPOBAHUSI TEKCTa, BbI
JIOJIKHBI TIPETOCTAaBUTh PELIEH3eHTaM Pa3BepHYThIE U KOH-
KpPETHBIE OTBETHI Ha BCE BOIPOCHI Y KPUTUUECKHE 3amMeyva-
Hus. CTaTbs MOXET OBITh OTIIpaBJieHa Ha TIOBTOPHOE PELIeH-
3upoBaHue. PelieH3eHThI He JII0O0SIT KOPOTKHE OTBEThI HA CBOU
JUTMHHBIE KOMMeHTapuu. OTBEThI JOJIXKHBI OBITh TTOAPOOHBI-
MU, SICHBIMHA M TOYHBIMU; CJIEYET BCEMU CpeACTBaMU U30e-
raTh pacljbIBYaTOIO U HETTOHSITHOTO SI3bIKA MOJIUTUKOB M UM~
HOBHUKOB. Tak>Ke XKeJlaTeJIbHO JJIsT KaXKJIOro OTBEeTa yKa3bl-
BaTh HOMEP KOHKPETHOM CTPAHMIIbI U CTPOKU B MCITPaBJICH-
Hoi1 Bepcuu. Jlaxke eciiv pelieH3eHT UJIN PeIaKTop He CBEPUT
9TO C UCTIPABJIEHHBIM TEKCTOM, 3TO CBUIETEILCTBYET 00 aK-
KYypaTHOCTH aBTOpa. He muimmTe HEMoCpencTBEHHO B CTaThe
WJIA B OTBETE Ha BOIIPOC PEILIEH3EHTa, YTO TaK «JIeJIajlu UIn
MYcau IpyTUe aBTOPHI B OITyOJMKOBAHHBIX CTAThSIX»; TAKOW
OTBET HEeNpUeMJIeM, TaK KaK B JAaHHOM cJiydyae pedb UMEHHO
o Ballei crtarbe. Eciiv Bbl Bo3paxkaeTe, TIIATEJIbHO OObSICHU-
T€ MpoYeMy Bbl HE COIIACHBI C pelieH3eHToM. EcTh Bexu-
BBII cIoco6 HanucaThb: «[Ipu BceM yBakeHUHU K PELICH3EHTY,
MBI ITO3BOJIMM ce0e He COTJIaCUThCS C BBICKa3aHHBIM 3aMeyva-
HueM» («We respectfully disagree with reviewer»). OTBeT Ha 3a-
MeJaHUe PEeleH3eHTa, YTO «aBTOp MPUHUMAET TaHHOE 3aMe-
yaHue» WJIN «JaHHOE 3aMevyaHue MPUHUMAETCS aBTOPOM»,
3BYYHUT, Ha MOI B3TJIsI, JOCTATOYHO BBICOKOMEPHO U JIMYHO
Y MEH$ BbI3bIBaeT TOJBKO pa3apaxeHue. ABTOp (0e30THOCHU-
TEJILHO €ro Hay4YHOI'Oo YPOBHS M/WJM aAMUHUCTPATUBHOTO
Beca) JOJIKEH SICHO TMIOHMMAaTh, UYTO, XOTsI PelieH3MpOBaHUe

most of the text should be re-written and ex-
tensive language editing may be required.

On one hand, revision should be done
fast, sometimes it is requested by the jour-
nal and the deadline may be short, within
2—3 weeks. If the paper is sent back for re-
review it is more convenient for a reviewer
who still remembers its content and can give
his opinion on the revised version rapidly.

On the other hand, do not submit a revi-
sion within 1-2 days if the Editor wrote that
the revision is major and recommended to take
your time and do it carefully. A hasty submis-
sion of the revised paper within 1—2 days would
negatively impact the editor since the high-
quality major revision simply cannot be per-
formed within such a short time.

Some relatively new publishers function
as business machines and put short dead-
lines on all steps of their pipeline, e.g. 7 days
for major revision. In this sense, I like the old
style of the ASM journals that continue with
the 2-month deadline for revision.

It is advised to address all comments in a
careful way, not formally. If a reviewer rec-
ommended to cite one or another article,
this does not necessarily mean that these
are his own articles. In any case, this does
not mean that the reviewer would be happy
if you just add a reference to these articles
somewhere in the text without any addition-
al discussion. These newly added references
must be placed within context, perhaps
the text should be revised and these papers
should be discussed.

In addition to the careful editing of the
text, you should provide detailed and point-
to-point answers to Reviewers and answer
all questions and critiques. The paper may
be sent for re-review. Reviewers do not
like short answers to their long comments.
The answers should be detailed, clear, and
precise; the vague and incomprehensible lan-
guage of politicians and bureaucrats should
be avoided by all means. It is also advised —
for each answer — to refer to particular page
and line numbers in the revised version. Even
if the reviewer or editor will not check this
against the revised text, this shows the au-
thor’s diligence and care. Do not say in the
article or rebuttal that others did or wrote like
this since you are not other. Do not repeat
in each instance: thanks a lot, thank you very
much, even to simple comments. Be careful
when you contradict, explain carefully why
you disagree. There is a polite way to write:
“We respectfully disagree with reviewer...”.

The author (regardless of his scientific
level and/or administrative weight) must
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U Ha3bIBaeTCs peer-review (peer — paBHBI), aBTOP U peLieH-
3€HT HE HaXOMSTCS B paBHOU no3uimu. MakTuuecku, aBTop
BBICTYMAET B POJIM MOACYIMMOTI0, PELIEH3EHT — B POJIU OOBU-
HUTEJIS, a PEIaKTOP B POJIU CYIbU (HO U TPOKYpOpa, €CJIU OH
pa3dupaeTcs B TeMaTUKE CTaThbU U TaK>Ke MOXKET BbICTYITUTH
ee peLieH3EeHTOM).

HexoTopele XypHajbl 3ampaliuBaloT mepepadoTaH-
HYIO PYKOIUCh C OTCJIEXKMBAaHUEM M3MEHEHU U (manuscript
with trach changes), 4TOObI TOUHO Y OOBEKTUBHO YBUJIETh,
KakK Bbl €€ U3MEeHUJIU. Bbl MoxeTe J1MOO0 BOCIOIb30BaThCS
dynkuueit Word «CpaBHUTH ABE BEPCUU U BBIACIUTDH U3-
MEHEHMUsI» (HO MHOTAa TaKyl PYKOITUCh C aOCOTIOTHO BCe-
MU U3MEHEHUSIMHU TSIKEJI0 YUTaTh), JMOO MPOCTO OTMETUTH
1LIBETOM BCE U3MEHEHUSI, BHECEHHbIE B OTBET Ha KOMMEHTa-
PUU PELEH3EHTOB.

Ha 3aBepinaroniem atarne HarpaBJeHU S CTaTbU OHJIAlH,
npexie 4eM HaxaThb «Approve submission» (0100pUTH OT-
MpaBKY), CAeAYyeT TIIATEJbHO MePEeNpPOBEPUTH OObEAUHEH-
HbIl ¢aitn PDF, uTob6bl yOenuThcsl, UTO HE MPOM30LIIO0
WCKaXXeHUH TeKcTa MpU KOHBEPTALlMU UCXOMHBIX (haiiaoB.
Hanpumep, MOTYT ocTaThCsl KaKue-TO CJeAbl PeAaKTUPO-
BaHUSI, UJIU MOXET BOZHUKHYTh IpobjieMa ¢ KOHBepTallu-
el CUMBOJIOB, WJIM B COMNPOBOAUTEIbHOM MUCbME MOXET
OBITh BKJIIOUEH MMOKAa3 UCITPAaBJICHUIA.

loBTOpHAas Nogaya B HOBbIN XYpHa

Ecnu ctaThsl OTKJIOHEHA, OHA MOXKET OBITH ITIOBTOPHO OT-
npaBjieHa B APYroi XXypHaja. MHOTHUE aBTOPHI ITPeAnodn-
TAlOT HEMEIJIEHHO TTOBTOPHO OTIIPABUTH T€ XKe (paliibl. DTO
MMeeT CMBICJ, €CJIM CTaThs OblJIa OTKJIOHEHA 0e3 peleH-
3upoBaHusa. OMHAKO, €CJIN CTAaThs OblJIa OTKJIOHEHA IocJe
pEeLeH3UPOBAHMS, CAEAYET IIPUHSITH BO BHUMaHUE KPUTHU-
Ky, BBICKa3aHHYIO MPEabIAYIIMMU peliecH3eHTaMu. HoBble
pEeLeH3eHTBl MOTYT caeaaTh Te Xe 3aMmedaHud. [lo cytn,
CTaThs MOXET TTOITacTh K TEM K€ pelleH3eHTaM, OCOOEHHO
B clydyae O4eHb Y3KOCIIeIIMaIbHOM 001aCTH UCCISIOBAHMS.

Hukorna He oTnpaBasgiiTe OAHY U Ty Xe CTaTblo B pa3-
HBIE KypHaJIbl OMHOBpeMeHHO! Bo-TIepBBIX, 5TO 3ampelie-
HO, BO-BTOPBIX, CTAThsI MOXET OKa3aThCd B pyKaX OJHOTO
U TOrO Xe€ peJaKTopa WU PELEeH3EHTa, KOTOPbIA c000-
IIMT O TAKOM HeIIpaBOMEPHOM IOBEJeHUM aBTOpa, U CTa-
ThsI OyAeT cpa3y OTKJIOHEHA 00OMMM XypHajJaMu, a aBTop,
BO3MOXHO, OyJIET BHECEH B UEpPHBI CIIMCOK 000OUX M3aa-
TenabcTB. KpynHble n3maTeabcTBa ceiiyac MpoBepsIOT I0-
JlydaeMble CTaThW He TOJBLKO Ha IjlaruaTt coaep>XKaHus IO~
HOTO TEKCTa, HO U Ha TyOJIMpoBaHNe Ha3BaHUSI.

HccnenoBanme MOXeT OBITH XOPOIITMM, HO TeMa (HaIlpu-
Mep, MUKPOO) «HEMOIIyJsIpHA», WJIM MaJOIIPUOPUTETHA.
PesynbraToM MOXeET OBITh MHOTOKPATHOE OTKJIOHEHHUE CTa-
ThUY JaxkKe NMPU HAaJIUYUU HE3HAUUTEJIbHBIX 3aMeUaHUi pe-
neH3edToB. Hama crarea B Havaste 2000-X rozoB 1m0 HOBO-
My MeTony reHoTunupoBaHusg Corynebacterium diphtheriae
[doi: 10.1002/biot.200700035] 6b11a OTKJIOHEHA 4 pa3a, He-
CMOTPS Ha TO YTO KPUTHUKM OBIJIO MaJIO UM 3aMe4aHU i
He Ob1Io BooOmIe. CTtaThs BCce-TaKM Obljla ONMyOJIMKOBaHa
B HOBOM (HA TOT MOMEHT) >KypHaJie, HO MO3Ke ObLIa ITPOIU-
TupoBaHa B Nature Reviews Microbiology, Nature Reviews
Genetics u Lancet Infectious Disease.

clearly understand that, although peer review
is called peer-review i.e. author and reviewer
are supposed to be peers and equals, in reali-
ty, the author and reviewer are not in an equal
position. In fact, the author acts as the de-
fendant, the reviewer as the prosecutor, and
the editor as the judge (but also the prosecu-
tor, if he understands the topic of the article).
Some journals request a Revised manu-
script with track changes to see exactly and
objectively how you revise. You may either
use the Word function Compare two versions
and highlight changes (but sometimes such
manuscript with all track changes is heavy
to read), or you may just mark up all changes
made in response to reviewers’ comments.
After you have almost submitted, you
should check the merged PDF, before you
click on Approve submission. This merged
PDF should be checked very carefully
to make sure that files were correctly con-
verted to PDF. For example, some traces
of editing may remain, or there may be
a problem with converting symbols, or,
the cover letter may contain track changes.

Resubmission to a new journal

If the article is rejected, it may be resub-
mitted to another journal. Many authors pre-
fer to immediately resubmit the same files
which makes sense if the paper was rejected
without review. However, if the paper was
rejected after peer review, critiques made by
earlier reviewers should be taken into consid-
eration. The new reviewers can do the same.
In fact, new reviewers may be the same, espe-
cially in the case of a very specific topic.

Never submit the same paper to differ-
ent journals simultaneously! First, this is just
forbidden, second, the paper may be in the
hands of the same editor or reviewer who will
report such misconduct and the paper will be
rejected by both journals. I do not know if
the journals have a blacklist of such authors.
Recently, large publishers work together and
check new submissions not only for plagia-
rism, but also for duplicated title.

The study may be good but the topic (e.g.
pathogen) is unpopular, of low priority. Be
ready for several rejections/resubmissions.
Our C. diphtheriae paper [doi: 10.1002/
biot.200700035] was rejected 4 times, de-
spite little or no critiques at all. Finally,
it was published in a newly launched jour-
nal (not very selective at that time in terms
of scope) but later cited in Nature Reviews
Microbiology, Nature Reviews Genetics,
and Lancet Infectious Disease.
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Pa3Hble 3ame4yaHunsa

WcTopus Bamiedt craTbM He 3aKaHUYMWBAeTCs B JEeHb
ee nyonaukanuu. Cpa3y mocjie BbIXOJa CTaTbU OHJIAWH
/WU B IEYaTHOM BHJI€ aBTOPBI MOTYT MOCTApaThCs MTPU-
BJIeUb BHMMaHUWE K CBOWM BBIJAIONIMMCS pe3yjbTaTram,
HaTrpuMep, pas3MmellieHueM CCBIJIKM Ha CTaThio B COIIU-
aJIbHBIX CETSX aBTOPOB UJIM UX MHCTUTYTOB UJIW HAIIHCA-
HUEM TIpecc-pesin3a U HalpaBJIEHUEM €ro B Hay4YHO-TIO-
nyjasapusie CMU. Jlaxe eciau 3TO BBITJISAUT (U SIBISIET-
CsT) HECKPOMHOI caMOpeKJIaMoli, 3TO BEPOSITHO BBICOKO
IEHUTCS BallUM Yy4pexXJeHUeM, €ro BEeIOMCTBOM WJIU
dunaHcupylomum areHTcTBoM. [lucath Takue Tmpecc-
peu3bl HEMTPOCTO: TEKCT MOJXKEH OBITh KPAaTKUM, UHTE-
PECHBIM U TOCTATOYHO MOHSITHBIM JJII OOBIYHBIX JTIOIEH,
Mo KpaiiHeil Mepe, AJIg yUYeHBIX, paboTaloMUX B IPYyTUX
obyacTax Hayku (Te, KTO paboTaeT B TOI Ke 00JacTu,
NPOYUTAIOT CaMy CTaThlo). Takue mpecc-peu3bl Cleny-
€T pacchljiaTh B CPEACTBA MAacCOBOW MH(pOPpMALlUU T1OCTAa-
TOYHO OBICTPO, 3a HECKOJBKO JHEU 10 MyOIMKallMU CTa-
Tbu B MIHTEepHETE, U HEe TMo3aHee yeM uyepe3 1—3 Henenu
nocJje myoJUuKaIuu.

JlaHHast cTaTbsl HEe SBJISETCS MCYEPITBIBAIOIINM PYyKO-
BOACTBOM ITO HATTUCAHUIO CTAaTEe U B3aUMOJIECTBUIO C pe-
JMaKIMSIMU HayYHBIX XKypHasioB. CyIiecTByeT MHOXECTBO
PYKOBOJNCTB, 60Jjiee Ui MeHee (popMaIbHBIX UIU HEeDOpP-
MasbHBIX. OHU OTpPakaloT ONMBIT U MHEHUSI CBOMX aBTO-
poB 1 MoryT oTindarbest. Ha Moit B3misia, Nature Briefing
(https://www.nature.com/nature/articles?type=nature-
briefing) — oguH U3 HANTYYIITIUX MEXTYHAPOIHBIX pPeCyp-
COB T10 KOMMYHUWKAIIMU IITMPOKOTO CIEKTPa HAyYHBIX HO-
BOCTEN JI0 MIMPOKOTO HAYYHOTO cooOmiecTBa. B kauecTse
MPUMEPOB TMOJE3HBIX POCCUUCKUX BEO-pecypcoB MOXKHO
npuBectu PCR.INEWS, Postnauka.org u Biomolecula.ru.

HekoTopble MHTEpEeCHbIE CTAaThbU IO aKTYaJbHBIM Te-
MaM Hay4YHOW KOMMYHUKAIIMU MOXHO ITPOYUTATH 110 DTUM
cceuikam: How to avoid copycat journals https://www.nature.
com/articles/d41586-024-02399-1; Watch out for predatory
conferences https://www.nature.com/articles/d41586-024-
02358-w; The ‘PhD influencers’ https://www.nature.com/
articles/d41586-024-02294-9

KOHOMKT MHTEpPECOB

ABTOp TaHHOI CTaThU SIBJSIETCS 3aMECTUTEJIEM TJIaBHO-
ro pegakTopa poccuiickoro xypHana «MHdbekuuss u um-
MYHUTET», cTapliuM peaakTopoMm (Senior Editor) xxypHa-
noB «BMC Microbiology» (Springer Nature) u «Infection,
Genetics and Evolution» (Elsevier) n akageMuyecKkuM pe-
naktopoM «PLoS One», BXoOUT B pemaklIMOHHBIE COBE-
ThI XXypHaJoB «International Journal of Mycobacteriology»
(Wolters Kluwer), «Biomedical and Biotechnology Research
Journal» (Wolters Kluwer) «Pediatric Investigation» (Wiley),
n «Acta Microbiologica Bulgarica» (Union of Scientists
in Bulgaria), «Disease Biology, Genetics, and Socioecology»
(Scilight Press).

JaHHast cTaThbs OCHOBaHa Ha Moeil jekuuu «How to
write a scientific article and how to interact with editors and
reviewers: Personal Experience of the Author/Reviewer/

Other remarks

The story of your article is not finished
when it is published. After your paper is pub-
lished, promote it in the news, write a press
release, and send it to the newspapers or pop-
ular science websites. Post your paper on your
own website, or on social media. Even if you
do not like this unmodest self-advertisement,
this is much appreciated by your institution
and by your funding agency. Writing a press
release is not easy. It should be short, inter-
esting, and sufficiently understandable for or-
dinary people, at least to scientists who work
in another field. Such press releases should be
sent to mass media quite fast, a few days be-
fore the online publication of your article (but
with embargo until your article is published),
and no later than 1-3 weeks after.

In conclusion, this article is not intended
to be a comprehensive guide to writing and
interacting with scientific journals. Further
reading on scientific writing is abundant.
There are many available guidelines, more or
less formal or informal. They reflect their au-
thors’ experiences and opinions and may differ.
Nature Briefing (https://www.nature.com/na-
ture/articles?type=nature-briefing) is among
the best to communicate scientific news from
various fields to the broad science community.
Examples of the useful Russian-language web
resources are in my personal opinion, PCR.
NEWS, Postnauka.org and Biomolecula.ru.
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Editor». Kak cTaTbhsi, TaK W JIEKLIMSI IPEACTaBIsIeT MOU
JIMYHBIC B3MISIABI Ha peTaKIIMOHHBIN ITPOIIeCC 1 OCHOBaHA
Ha MOeM MHoroJjieTHeM ornbiTe, HauuHas ¢ 2001 roga, B Ka-
yecTBe aKTMBHOIO aBTOpa U peleH3eHTa, a ¢ 2008 rona —
B KadecTBe pelaKTopa M CTapllero peaakTopa B BhIIIE-
MepedrCIIeHHBIX XXypHallaX. Mou TeKylIue NyOJIMKalnuu
B 0a3e naHHbIx Clarivate Web of Science MOXHO mocmo-
TPeTh 10 3TOH cehlIKe: https://www.webofscience.com/wos/
author/record/331662.

JIto60e ymoMrMHaHWEe KOHKPETHBIX XKYPHAJIOB NI N3a-
TEJILCTB HU B KOEM CJydyae He SIBJIsIeTCsT MX pekyamoii. Bce
JKYpHaJIbl, U3JaTeIbCTBa, BeO-CaliThl MPUBEICHBI TOJBHKO
B KadyecTBe IIPUMEPOB.

publishers (BMC/Springer Nature, Elsevier,
Wiley, Wolters Kluwer, and PLoS). My current
publication record at Clarivate Web of Science
database can be viewed at https://www.webof-
science.com/wos/author/record/331662.
Some of my considerations are personal
and perhaps too critical: they reflect only
my views on the subject but no offence was
meant in any case, with regard to any journal
or publisher. On the other hand, any mention
of the particular journals or publishers is by no
means their promotion. All journals, publi-
shers, web sites are cited only as examples.

ABTOp: Author:
Mokpoycos WU.B., 1.6.H., 3aB. nabopaTopuei MonekynspHoim
ANUAEMUONONN U 3BONOLMOHHOM reHeTnkn @BYH HUN
3NUAEMUONOTI U MUKPOBUONorum umenn MNacrepa, 3am. rnaBHOro
pepakTopa xypHana «Hpekuns n ummyHuTeT», CaHkT-lMeTepbypr,
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MONKEYPOX OUTBREAKS:

A COMPREHENSIVE REVIEW

OF EPIDEMIOLOGY, CLINICAL MANAGEMENT,
AND PUBLIC HEALTH RESPONSES

G. Fatima?, H.B. Alhmadi®, A.A. Mahdi*, N. Hadi¢, J. Fedacko!, A. Magomedova®, A.M. Raza',
A. Dzupina®

@ Era University, Lucknow, India

¢ Al-Muthanna University, Samawah, Iraq
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¢ P.J. Safarik University, Kosice, Slovakia

¢ Lomonosov Moscow State University, Moscow, Russian Federation
I Career Dental College and Hospital, Lucknow, India

¢ National Institute of Cardiovascular Disease, Bratislava, Slovakia

Abstract. Monkeypox, caused by a zoonotic virus, and has emerged as a significant public health issue, particularly with
recent outbreaks extending beyond its traditional endemic areas in Central and West Africa. This virus, which belongs
to the Orthopoxvirus genus, is closely related to the variola virus that causes smallpox. The resurgence of monkeypox
underscores the urgent need to understand its epidemiology, clinical management, and public health responses, especially
given the global spread observed in 2022. Monkeypox primarily transmits from animals to humans, with rodents and
monkeys acting as the primary reservoirs. Secondary human-to-human transmission occurs through respiratory droplets
or contact with contaminated materials. Clinically, monkeypox manifests with symptoms similar to smallpox, such as
fever, rash, and lymphadenopathy, although it is generally less severe. Supportive treatments, including antivirals like
tecovirimat, have shown efficacy in alleviating symptoms and reducing disease severity. Additionally, the development
of new antiviral agents and treatment protocols remains an area of active research. Vaccination plays a crucial role
in managing monkeypox outbreaks. The smallpox vaccine, which provides cross-protection against monkeypox, has
been instrumental in controlling the spread of the disease. Public health strategies have emphasized targeted vaccination
campaigns, thorough contact tracing, and comprehensive surveillance efforts. These measures highlight the necessity
of rapid and coordinated actions to manage and prevent outbreaks effectively. Addressing the global burden of monkeypox
requires strengthening healthcare infrastructure, enhancing disease surveillance systems, and fostering international
collaboration. Efforts to improve diagnostics, vaccine distribution, and public health education are also vital. By focusing
on these areas, the global community can improve its capacity to manage and mitigate the impact of this re-emerging
infectious disease. Effective response strategies are essential for controlling current outbreaks and preventing future ones,
ultimately reducing the global impact of monkeypox and improving public health outcomes.

Key words: monkeypox, zoonotic virus, Orthopoxvirus, smallpox vaccine, disease surveillance, public health response.
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BCMbILLKW OCMNbl OBE3bAH: KOMMNJIEKCHbIX OBE30P 3NUAEMWOIOTMU, KTUHUYECKOIO
BEAEHUY U MEP OBLLECTBEHHOIO 34PABOOXPAHEHUSA

®@aruma I'.!, Ansxmaau X.B.2, Maxau A.A.', Xaau H.3, ®enaxo JAxk.*, Maromenosa A.5, Paza A.M.5,
Jxynuna A

! Yuueepcumem Bpa, 2. laknay, Hnous

2 Yuueepcumem Anv-Mymanna, e. Camasa, Upax

3 Yuueepcumem Kygot, e. Hadncagh, Hpak

* Yuueepcumem um. IT.H. Hlagpapuxa, e. Kowuye, Crosarxus

> Mockoeckuii eocydapcmeennwlit ynueepcumem umenu M.B. Jlomonocosa, Mockea, Poccus

¢ [Ipogheccuonanvnoe cmomamonozuueckoe yuuauwe u 6oavhuya, e. Jlaxunay, Hnous

’ Hayuonanvuotit uncmumym cepoeuno-cocyoucmoix 3aboneeanuil, bpamucaasa, Croeaxus

Pe3iome. Ocnia 00e3bsTH, BhI3bIBaeMasi 300HO3HBIM BUPYCOM, CTajla CEPbe3HOI MPoOJIeMOil 00IIeCTBEHHOTO 3/1paBo-
OXpaHeHM s, 0COOEHHO B CBSI3M C HETaBHUMU BCIBIIIKAMU, BRIXOASIIMMHU 3 TIPEAETbl TPATUIIMOHHBIX SHASMUYHBIX
paitoHoB LeHTpanbHoit u 3amagHoit Adbpuku. Bupyc ocribl 006e3bsiH, MpuHaaIexamuii K poxy Orthopoxvirus, 61U3K0
POJICTBEHEH BUPYCY HaTypajbHOI ocIbl. [losiBIeHME OCIIBI 00€3bsIH MOAYEPKUBACT HACTOSITEIbHYIO HEOOXOIUMOCTh
MMOHUMAaHUS e¢ SMUASMUOJIOI MU, KIMHUYECKOTO BeACHUS M Kpyra Mep 00ILeCTBEHHOr0 3paBOOXpaHeH sI, 0COOEHHO
C YYETOM IJ100aJIbHOTO pacipocTpaHeHus:, Habmogaemoro B 2022 1. Ocra 00e3bIH B OCHOBHOM TEpeaaeTcsl OT KHUBOT-
HBIX K YE€JIOBEKY, IIPUYEM OCHOBHBIMU pe3epByapaMU sIBJISIOTCS IPhI3yHBI U 00e3bsiHbL. BropuuHas mepegaya oT ye-
JIOBEKA K 4eJIOBEKY IPOMCXOAUT BO3AYIIHO-KAMEIbHBIM IYTEM MJIM Yepe3 KOHTAKT C 3apa’keHHBbIMM MaTepuajaMu.
KauHuyecku ocria 00e3bsiH MPOSIBISETCS. CUMIITOMAMU, ITOXOXMMU HA CUMIITOMBI HATYPaJIbHOM OCIIBbI, TAKMMU KaK
JIMXOpajiKa, ChiIlb U TUMbaaeHONATH, XOTs, KaK IIpaBuIo, oHa MeHee Tsikenast. [loaaepxuBaroliee jjeueHue, BKI0Yast
MIPOTUBOBUPYCHEIE TIpeITapaThl, TaKie Kak TeKOBUPUMAT, TI0Ka3aJ0 3(D(GeKTUBHOCTH B 00JIeTYCHUH CUMITTOMOB U CHU-
KeHWU TsoKecTH 3aboeBanusi. Kpome Toro, pa3paboTka HOBBIX IIPOTUBOBUPYCHBIX MPEMAPATOB W MIPOTOKOJIOB Jieue-
HMS OCcTaeTcsl 00JIaCThio aKTUBHBIX MCCIIENOBaHMM. BakIimHams urpaer pemaoniyo pojib B 00pb0e Co BCIBIIIKAaMU
ocIibl 00e3bsTH. BakiiMHa MPOTUB OCIIbI, KOTOpast 00eceunBaeT MepeKPeCTHYIO 3alIUTY OT OCIbl 00€3bsiH, ChiTpaa
BakKHYI0 pOJIb B 00ph0OE ¢ pacrpocTpaHeHueM 3Toro 3abojieBaHust. CTpaTeruu o0IIeCTBEHHOTO 3IpaBOOXPaHEHM ST TTOI-
YepKMBAIOT HEOOXOAMMOCTb MPOBEAEHM ST LIEJEBbIX KAMIAHU I BAKIIMHALIMY, TIIATEIbHOTO OTCIEKMBAHUST KOHTAKTOB
1 KOMILIEKCHBIX YCUJIUI TIO 3MMIEMUOJOTMUECKOMY HAI30py. YKa3aHHbIE MepPhl MOIYEPKUBAIOT HEOOXOAMMOCTb Obl-
CTPBHIX U CKOOPAMHMPOBAHHBIX NEHCTBUI IS 3(P(hEKTUBHOIO YIpaBJICHMS U MPEIOTBPAlllEHUs BCIbIeK. PeleHne
po0JIeMbl TJI00aIbHOM OCIIbI 00€3bsIH TPEOYET YCOBEPIIEHCTBOBAHUS MH(GPACTPYKTYPhI 3APAaBOOXPAHEHMS, YIyYlle-
HMSI CUCTEM Haza30pa 3a 3a00JIeBaHUSIMU M COACMCTBUS MEXIYHAPOIHOMY COTPYAHUYECTBY. YCUIUS MO YIYYILECHUIO
JUATHOCTHKM, PACIIPOCTPAaHEHUsI BAKLIMH 1 IIPOCBEIIEHMUsI B 00IaCTH O0LIECTBEHHOIO 3[IPaBOOXPAHEHUS TAKKE UMEIOT
JKM3HEHHO BaXKHOE 3HauYeHue, 61arogapsi YeMy MUPOBO€E COOOLLECTBO MOXET YIYYIIUTh BOBMOXHOCTH 110 YIIPaBICHUIO
Y CMSITYEHUIO TIOCJIENICTBUI 3TOTO BHOBb BOZHUKAMOILIETO MHGEKIIMOHHOTO 3a00eBanmsl. DbdOEKTUBHBIE CTpaTeruu
pearupoBaHUsI HEOOXOMMUMBI [T KOHTPOJIST TEKYIIMX BCIBIIIEK U MIPENOTBPAIICHUS X B OyIyIieM, B KOHEYHOM UTOTe
YMEHbIIIasi T7I00aTbHOE BO3MEICTBIE OCITBI 00€3bsTH 1 yyuIas 3((peKTUBHOCTD OOIIECTBEHHOTO 3IpaBOOXPAaHEHUSI.

Karoueeuie cao6a: ocna 06e3bsH, 300H03HbLI UPYC, OPMONOKCEUPYC, BAKUUHA NPOMUB 0CNbL, HAO30D 3a 3A001€8AHUAMU, OMEeNHble
Mepbl 00ujecmeeHH020 30pado0XPaHeHU .

Introduction

A rare but worrying viral zoonotic disease, mon-
key pox has drawn attention from all around the world
recently because of outbreaks that have taken place
outside of its traditional endemic regions in Central
and West Africa. The virus that causes the disease
is the monkey pox virus, which is a member of the
Orthopoxvirus genus, which also contains the vac-
cinia and variola (smallpox) viruses. The necessity
for a thorough understanding of monkeypox epide-
miology, clinical care, and public health measures
is highlighted by the epidemics growing frequency
and geographic expansion. According to epidemio-
logical research, rodents and primates are the main
animals from whom humans contract monkeypox.
Human-to-human transmission can happen when
contaminated items, bodily fluids, or respiratory

droplets come into contact with one another. The re-
appearance of monkeypox in non-endemic countries
like North America and Europe highlights the sig-
nificance of international travel and trade in the
spread of illness. With cases recorded in more than
50 nations, the global outbreak of 2022 posed a seri-
ous threat to public health due to its unusual patterns
of transmission and wider demographic effects than
those of earlier outbreaks [13]. Clinically, monkey-
pox manifests as a fever, rash, and lymphadenopathy,
just like smallpox. Nonetheless, the illness typically
has a lower fatality rate and is less severe. Antivirals
like tecovirimat show potential in severe cases, al-
though the majority of treatment consists of sup-
portive measures. Smallpox vaccination provides
cross-protection and has been an important tech-
nique in controlling outbreaks, especially for high-
risk groups like healthcare professionals. In response
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to outbreaks of monkeypox, public health measures
have prioritized isolation, contact tracing, surveil-
lance, and vaccination programs. The pandemic
of 2022 brought to light the significance of prompt
action, global collaboration, and focused public
health initiatives [11]. To reduce the likelihood of fu-
ture outbreaks, it is imperative to improve disease
surveillance, fortify the healthcare system, and in-
crease public awareness. Gaining a better grasp of the
monkeypox virus and its mechanics of transmission
is crucial to creating preventative and control strat-
egies that work and eventually lessen the worldwide
impact of this resurgent illness.

The pathogenesis of monkey pox

The monkeypox virus, which causes the disease,
is a viral zoonotic that was initially discovered in lab-
oratory monkeys in 1958. The first human case was
reported in the Democratic Republic of the Congo
(DRC) in 1970, which signalled the start of a period-
ic but on-going public health issue that would mostly
affect Central and West Africa. Monkeypox, which
is native to these places, has historically been linked
to sporadic outbreaks that are usually limited to rural
areas where there is a higher frequency of human-
wildlife interaction [5]. But in recent times, there
has been a noticeable change in the epidemiological
picture of monkeypox, with major outbreaks hap-
pening outside of Africa, raising concerns through-
out the world. The monkeypox virus has a lipid en-
velope, a core containing double-stranded DNA,
lateral bodies with viral proteins, and surface glyco-
proteins. These components are essential for viral en-
try, replication, and infection of host cells (Table 1).
Monkeypox pathogenesis begins with the virus en-
tering the body through respiratory droplets, broken
skin, or mucous membranes. After entry, the virus
undergoes primary replication at the site of inocula-
tion or nearby lymphoid tissues. It then disseminates
via the bloodstream (primary viremia), targeting
reticulo-endothelial organs such as the spleen, liver,
and lymph nodes. Secondary viremia follows, lead-
ing to the virus spreading to the skin and mucous
membranes, where it causes the characteristic pustu-

Table 2. Showing pathogenesis of monkeypox

Table 1. Key components of the monkeypox virus
structure

Component

Description

Outer layer that protects the virus and
helps it enter host cells

Contains the viral DNA and enzymes
necessary for replication

Contains proteins important for early
stages of infection

Help the virus attach and enter host cells

Double-stranded DNA that carries
the genetic material of the virus

Viral Envelope

Core

Lateral Bodies

Surface Proteins

Viral DNA

lar rash. Cellular infection triggers an inflammatory
response, contributing to the localized tissue damage
and systemic symptoms like fever, lymphadenopathy,
and malaise. The virus predominantly infects ke-
ratinocytes and endothelial cells, inducing apoptosis
and cytopathic effects. Host immune responses, both
innate and adaptive, play critical roles in limiting
viral replication and resolving infection. However,
inimmune-compromised individuals or severe cases,
extensive viral replication and immune evasion can
result in complications, including secondary bacte-
rial infections and encephalitis (Table 2).

Geographic Distribution and Current Epidemics
(Table 3)

In the past, monkeypox was mostly limited
to Central and West Africa, with the Democratic
Republic of the Congo recording the greatest num-
ber of cases. Notable outbreaks have also occurred
in countries like Nigeria; the Nigerian outbreak
of 2017 was especially noteworthy because of its scope
and the quantity of exported cases [15]. Still, the most
alarming trend in monkeypox epidemiology has been
its international dissemination. A major global out-
break in 2022 resulted in an unprecedented rise in in-
fections in non-endemic areas. After being discovered
in the UK in May 2022, this outbreak swiftly expand-
ed to several nations in Europe, the Americas, and
some regions of Asia. In July 2022, the epidemic was
deemed a Public Health Emergency of International
Concern (PHEIC) by the World Health Organization

Stage Process

Key Features

1. Viral Entry membranes

Entry through respiratory droplets, broken skin, or mucous

Initial infection site determined by
exposure

2. Primary Replication

Virus replicates at the inoculation site or nearby lymphoid tissues

Local swelling or lymphadenopathy

3. Primary Viremia endothelial organs (spleen, liver)

Virus enters the bloodstream and disseminates to reticulo-

Early systemic symptoms like fever,
malaise

4. Secondary Viremia

Virus spreads extensively to skin and mucous membranes

Onset of pustular rash and lesions

5. Immune Response S
P replication

Activation of innate and adaptive immunity to control viral

Fever, lymph node swelling, and
lesion healing

6. Tissue Damage endothelial cells

Cytopathic effects and apoptosis in keratinocytes and

Localized damage, rash
progression

7. Complications

in severe cases

Potential secondary bacterial infections, sepsis, or encephalitis

Observed inimmune-compromised
individuals
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Table 3. Based on the data for the global
distribution of monkeypox cases from January
2022 to July 2024, Monkeypox Cases by Country
(2022-2024)

. Percentage
Country c?;g;?fgocza;es Deaths | of Globa%
Cases
USA 33556 N/A 32.6%
Brazil 11 841 N/A 11.5%
Spain 8104 N/A 7.9%
Democratic
Republic 4385 N/A 4.3%
of Congo
France 4283 N/A 4.2%
Colombia 4256 N/A 4.1%
Mexico 4132 N/A 4.0%
UK 4018 N/A 3.9%
Peru 3939 N/A 3.8%
Germany 3886 N/A 3.8%
Table 4. Overview of monkeypox cases globally
Metric Details
Total Global Confirmed Cases 102997
Total Global Deaths 223
African Region (54.9%)
Most Affected Regions Region of the Americas
(24.2%)

Table 5. India’s Monkeypox Situation (2022-2024)

Metric Details

Total _Confirmed Cases 30
inIndia

. Kerala: 15
Cases by Region Delhi- 15
First Reported Case 14th July 2022 (Kollam, Kerala)
Last Reported Case 27th March 2024 (Kerala)
Current Status No active cases as of July 2024

(WHO), highlighting the gravity and worldwide scope
of the problem [11] (Table 4 and 5). This worldwide
outbreak exposed the virus’s propensity for spread-
ing widely and brought attention to the shortcomings
in the ability of international health agencies to iden-
tify and contain such outbreaks. In order to control
newly emerging infectious illnesses, international
collaboration and prompt public health interventions
are critical, as demonstrated by the spread of monk-
eypox to non-endemic areas.

Dynamics of Transmission

Monkeypox transmission dynamics are intricate,
encompassing both human-to-human and zoonotic
transmission paths. Direct contact with the blood, body
fluids, or skin lesions of infected animals especially ro-
dents and primates, which are thought to be the virus’s

natural reservoirs is the main method of transmission.
Because hunting and eating bush-meat expose people
to more possibly sick animals, these activities are ma-
jor risk factors for zoonotic transmission in Africa [16].
Transmission from person to person can happen via
respiratory droplets, direct skin-to-skin contact, or
contact with contaminated objects like clothes or bed-
ding. In hospital settings, where intimate contact with
patients might facilitate the spread of the virus if ap-
propriate infection control measures are not in place,
this route of transmission is especially worrying [1].
A number of variables, including as travel habits, pop-
ulation density, and the use of public health initiatives,
affect the dynamics of transmission. With cases be-
ing recorded in nations distant from the original site
of identification, the 2022 outbreak brought attention
to the role that international travel plays in the rapid
spread of monkeypox. In addition, the density of ur-
ban population played a role in the virus’s ongoing
spread in non-endemic areas [9] (Table 6).

Epidemiological Monitoring
and Documentation

Monitoring monkeypox outbreaks epidemiological-
ly is essential for early detection and control of the dis-
ease. Surveillance systems have been set up in endemic
areas to track cases and identify possible outbreaks be-
fore they happen. However, the necessity for increased
surveillance in non-endemic areas has been brought
to light by the monkeypox epidemic’s global spread [8].
One of the most important aspects of stopping further
transmission is being able to promptly identify and iso-
late infections. Strong reporting procedures and data
exchanges between nations and international health
organizations are essential components of surveillance
systems. In order to guarantee that data on instances
of monkeypox are appropriately documented and dis-
seminated worldwide, the WHO and other international
health organizations are essential in organizing these
efforts. The 2022 outbreak illustrated the value of real-
time data sharing in monitoring the virus’s spread.
Improved surveillance is crucial for the efficient control
of monkeypox and the advertence of further outbreaks,
as is prompt reporting and data exchange. Monkeypox
epidemiology has changed dramatically over time, and
the outbreak in 2022 serves as a clear reminder of the
virus’s propensity for spreading far. To effectively tack-
le this increasing threat, public health measures must
take into account the geographic dispersion, trans-
mission patterns, and significance of epidemiological
monitoring [6].

Clinical Management of Monkeypox

A typical progression of symptoms, including fe-
ver, lymphadenopathy, and a recognizable rash, char-
acterizes the clinical history of monkeypox. Usually,
the rash starts off as flat, discolored patches on the
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Table 6. Summarizing the transmission pathways of monkeypox, highlighting both animal-to-human and

human-to-human transmission

Transmission Type Description

Examples

Direct contact with infected animals or

Animal-to-Human )
materials

- Handling wild animals (rodents, primates)
— Contact with animal fluids or lesions
- Consumption of undercooked meat

Close contact with infected individuals

Human-to-Human .
or materials

- Respiratory droplets (prolonged face-to-face contact)
- Direct contact with skin lesions or body fluids
- Contaminated objects (e.g., bedding, clothing)

Vertical Transmission | Transmission from mother to fetus

- Through the placenta, leading to congenital monkeypox

Indirect Transmission | Contact with contaminated surfaces

- Handling materials or surfaces contaminated by an infected
individual

skin called macules. These macules develop into
elevated papules, which are then transformed into
pustules, which are pus-filled lesions, and vesicles,
which are tiny blisters filled with fluid. One impor-
tant characteristic that sets monkey pox apart from
other rash-causing diseases is that the rash frequently
starts on the face before moving to other areas of the
body, such as the palms and soles [17] (Table 7).

Clinical Presentation and Diagnosis

Monkeypox differs from smallpox in that it pre-
sents clinically with an early prodromal phase marked
by fever, headache, muscle pains, and lymphadenop-
athy. In the cervical, axillary, and inguinal regions,
Iymphadenopathy is more common. A rash devel-
ops a few days after the fever starts and goes through
the various stages listed above [3]. Centrifugal distri-
bution is typical for the rash, with a larger concentra-
tion on the face and extremities, such as the palms
and soles. Orthopoxvirus infections are characte-
rized by synchronous lesions, which grow at the same
stage concurrently. Laboratory tests are used to con-
firm the diagnosis of monkeypox. PCR assays, which
identify viral DNA from lesion swabs, blood, or other
clinical samples, are the main method used in these
testing. The gold standard for diagnosing monkeypox

is PCR because of its excellent specificity and sen-
sitivity. Additionally, though it is not as frequently
employed, electron microscopy can show the virus
in vesicular fluid. Serological tests can also be used
to detect certain antibodies, but they are not as help-
ful for acute diagnosis as they are for epidemiological
research [3].

Treatment and Supportive Care

Since there isn’t a specific antiviral medication
approved at the moment, supportive care is the main-
stay of management for monkeypox patients in an
effort to reduce symptoms and avoid consequences.
Keeping hydrated, controlling fever, and taking good
care of wounds to avoid secondary bacterial infections
are all examples of supportive care. Hospitalization
may be required in extreme circumstances, espe-
cially for patients with problems or immune-com-
promised individuals [13]. Antiviral medications,
like tecovirimat (marketed as TPOXX), have shown
promise in preclinical testing and are presently being
assessed for their ability to treat monkeypox. With
its particular focus on orthopoxviruses, tecovirimat
has gained interest as a possible treatment. Research
is currently being conducted to determine how well
it works against this resurgent illness. Tecovirimat

Table 7. Representing the clinical symptoms timeline for monkeypox, highlighting the key stages from

initial infection to recovery

Stage Time Frame Key Symptoms/Characteristics
Incubation Period ?_t?f;a(i/asgls (average No visible symptoms, virus is developing inside the body
- Fever
- Headache
Prodromal Stage 11to 5 days - Muscle aches
- Fatigue

- Swollen lymph nodes

Rash Development Stage 110 3 days after fever

- Rash begins on face, spreads t o other parts

onset — Lesions evolve from macules to pustules
- Lesions progress through stages: macules — papules — vesicles —
Lesion Progression 2 to 4 weeks pustules — scabs

- Rash may be itchy or painful

2 to 4 weeks after rash

- Lesions crust over and scab

period

Crusting & Scabbing onset - Once scabs fall off, the patient is no longer infectious
- Rash heals completely
Recovery Phase End of 2- to 4-week — Scabs fall off

— Full recovery with scars in some cases
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Table 8. Effectiveness of various interventions in different outbreak scenarios: public health interventions

for monkeypox

Intervention

Effectiveness
in Containing Outbreaks

Description

Best Applied In

Administering vaccines at-risk

of exposed individuals

Vaccination High populations Pre-exposure and post-exposure cases
Isolation Measures | Moderate Itf)ogl)?g\r/lgr:tn ;?)ci;ic(ijindividuals During outbreak peaks

Contact Tracing Moderate lcdoenr]cggg]gﬁggecmtg?jig)ergnp%e Early stages of outbreaks
ggg:i:aiA;\:]ireness High Eggcrzygr?t?oonrgnr?grs]gini;toms All stages, especially during outbreaks
Quarantine High Restricting movement Large-scale outbreaks

Travel Restrictions

Low to Moderate

Limiting travel to prevent
international spread

Early outbreak response

is an antiviral medication that inhibits the growth
of the Orthopoxvirus by targeting a protein specific
to the virus. It has been used in controlled clini-
cal trials and under compassionate use guidelines,
but it is still not a commonly available treatment
for monkeypox. Because vaccination has cross-pro-
tective effects against monkeypox, it has been used
as a preventive measure, especially with the smallpox
vaccine (ACAM2000 and JYNNEOS). It has been
demonstrated that the smallpox vaccination lessens
the frequency and severity of monkeypox, particu-
larly in high-risk groups like medical personnel and
those who are close to confirmed cases [4].

Long-Term Effects and Complications

Monkeypox can have serious complications, es-
pecially in susceptible groups including young chil-
dren, expectant mothers, and those with weakened
immune systems. If left untreated, secondary bac-
terial infections of skin lesions are frequent and can
result in sepsis. Other serious side effects include
encephalitis, an inflammation of the brain that can
cause neurological impairments or even death, and
pneumonia, which can be brought on by a subsequent
bacterial or viral infection. Scarring from the skin le-
sions is one of the long-term symptoms of monkeypox
that can be deformative with negative affect the pa-
tient’s quality of life. Loss of eyesight may result from
corneal infections in some situations. In addition,
psychological effects including stigma and post-trau-
matic stress disorder are potential long-term effects
that need to be considered, especially in situations
where there is obvious scarring [2].

Strategies and Reactions in Public Health

In order to effectively combat monkey pox epi-
demics, public health responses must be comprehen-
sive and well-coordinated, include vaccination, fast
reaction, international cooperation, and readiness.
Effective methods for managing and containing
outbreaks are necessary due to the zoonotic nature
of monkey pox and its potential for human-to-hu-

man transmission, especially when the virus expands
outside conventional endemic zones (Table 8).

Readiness and Reaction Schemes

When it comes to public health responses to mon-
keypox, preparedness is essential. Creating and exe-
cuting strong preparation plans enables the quick
deployment of staff and resources in the event of an
outbreak. These measures usually entail setting up
surveillance systems to keep an eye out for cases,
gathering the appropriate medical supplies in ad-
vance, and educating healthcare professionals on how
to recognize and treat monkeypox. The prompt iso-
lation of confirmed cases, contact tracking, and
the implementation of quarantine measures to stop
further transmission all depend on rapid reaction
procedures. Resources are employed effectively and
these efforts are harmonized when local, national,
and international health institutions effectively coor-
dinate. Public health messaging is necessary to pro-
mote awareness and make sure that healthcare sys-
tems are prepared to handle cases in non-endemic
locations where healthcare providers may not be ex-
perienced with monkeypox [7].

Immunizations and Preventative Steps

An important tool for containing monkeypox epi-
demicsisvaccination. Since the smallpox vaccination
has been shown to cross-protect against monkeypox,
response attempts have made use of it especially
the more recent JYNNEOS vaccine. One vaccine
strategy is ring vaccination, in which the virus is not
disseminated by immunizing close contacts of con-
firmed patients. In the past, this strategy has worked
well to contain the spread of the pandemic. Public
health authorities stress the need of preventive ac-
tions in addition to immunization. To lower the dan-
ger of infection, it is essential to educate the public
about avoiding contact with potential animal reser-
voirs, such as mice and monkeys, and about prac-
ticing good hygiene, which includes washing your
hands and taking care of your wounds. Prioritized
vaccination lists include healthcare professionals and
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those in close proximity to animals or infected peo-
ple. Personal protective equipment (PPE) is also en-
couraged in order to reduce exposure [14].

International Assistance and Cooperation

International cooperation is necessary for the con-
trol and containment of monkeypox epidemics because
of their worldwide consequences. The World Health
Organization (WHO) is essential to the coordination
of international responses, the provision of techni-
cal assistance, and the facilitation of international re-
source and information exchange. The World Health
Organization (WHO) is a major role in global health.
It organizes efforts to control and limit outbreaks and
makes sure that nations have the resources and informa-
tion needed to deal with newly developing infectious ill-
nesses like monkeypox. The World Health Organization
(WHO) has released thorough guidelines for laboratory
testing, case treatment, and surveillance. The develop-
ment of these guidelines has involved close coordination
with member states and other international partners,
offering crucial support to enhance public health re-
sponses and guarantee a cohesive and efficient strategy
to contain the disease’s spread. It has also coordinated
the delivery of vaccinations and antivirals to impacted
areas. Furthermore, the World Health Organization
(WHO) and other global organizations strive to gua-
rantee fair access to vaccines and treatments, especially
for low- and middle-income nations that might not have
the means to contain an outbreak. Addressing the is-
sues raised by monkeypox requires forging closer in-
ternational ties and encouraging collaboration between
nations, especially as the virus is still spreading to are-
as outside of its conventional endemic zones. In order
to avoid and mitigate future epidemics and, ultimately,
safeguard public health globally, resource sharing and
global solidarity are essential [16].

Conclusion

Outbreaks of monkeypox provide serious obstacles
to international public health, emphasizing the urgent
need for all-encompassing approaches that include
clinical management, epidemiological surveillance,
and coordinated response preparation. Monkeypox
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Abstract. Antibiotic resistance of microorganisms is the most pressing global health problem due to the ever-increasing
number of deaths caused by ineffective antibiotic therapy. The COVID-19 pandemic has only exacerbated pre-existing
issue of increasing resistance of bacterial strains worldwide. Lack of public awareness about proper use of antibiotics
directly impacts on uncontrolled antibiotic administration associated with weak antibiotic dispensing controls as well as
limited access to health facilities in low- and middle-income countries. It is reported that 68.9% of COVID-19 patients
used antibiotics for prophylaxis against bacterial complications or to treat coronavirus infection (mainly azithromycin
and ceftriaxone) before hospitalization, with a self-medication rate of 33.0%. The most antibiotic-resistant and dangerous
to global public health group of microorganisms is known as ESKAPE: Enterococcus faecium, Staphylococcus aureus,
Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa, Enterobacter species. The proportion of resistant
strains among these microorganisms can reach 95%. In light of the rapid increase in the number of infections caused
by antibiotic-resistant strains, a need to create new antibacterial drugs is the most urgent task. The development of new
antibiotics is a high-cost goal and it’s often ineffective. Therefore, more and more often their developers resort to the use
of antibiotics combinations or using them together with adjuvants of different mechanisms of action. In recent years,
special devices and coatings with nanoparticles of various metals deposited on their surface have become increasingly
widespread. Some successes achieved in the use of antimicrobial peptides have been leveled by the loss of activity in the
human body and their high production cost. In this regard, the use of bacteriophages, especially in combination with
antibiotics, has been becoming a promising approach. The observed synergism both in vitro and in vivo experiments allow
to hope for certain successes in the fight against ESKAPE group multidrug-resistant pathogens.

Key words: antibiotic resistance, multidrug resistance, gram-negative bacteria, gram-positive bacteria, phage-antibiotic synergy, ESKAPE
pathogens.
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B CTpaHax C HU3KUM M CPeIHUM YpoBHeM noxonoB. Coobmraercs, uro 68,9% nanuento ¢ COVID-19 ucnosb3oBaiu
AHTUOMOTUKU B KayecTBE MPOPUIAKTUKYU OaKTepUaJbHbBIX OCIOXHEHUN MO0 IS JIeYeHU ST KOPOHABUPYCHON MH-
ek (B OCHOBHOM a3UTPOMUIIMH U 1IePTPUAKCOH) O TOCIUTATU3ALNY, TIPU 3TOM YPOBEHb CAaMOJIEUEHUSI CO-
ctaBua 33,0%. Haubosee ycroitunBasi K aHTUOMOTUKAM U OMACHAasl ISl MUPOBOTO 3IpaBOOXPAHEHU S IPYITNa MUKPO-
opranu3MoB u3BecTHa Kak ESKAPE: Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter
baumannii, Pseudomonas aeruginosa, Enterobacter species. I1py 9TOM 107151 pe3UCTEHTHBIX IITAMMOB CPEIA 9TUX MUKPO-
OpPraHM3MOB MOXeT JA0CTUTaTh 95%. B cBeTe cTpeMUTENBHOTO POCTa KOJTMYECTBA clydaeB MHMEKIIMiA, BBI3BAHHBIX
AHTUOMOTUKOPE3UCTEHTHBIMU IlITAMMAaMU, HEOOXOAMMOCTh CO3[aHUSI HOBBIX aHTMOAKTEPUATbHBIX MPETapaToB
SIBJISIETCST HaMboIee akTyalbHOU 3amaveil. Pa3paboTka HOBBIX aHTUOMOTUKOB BBICOKO3aTPaTHA M 3a4acTyI0 Majio-
sddextuBHa. [ToaTOMY BCe yallle UX pa3pabOTYMKK MTPUOETAIOT K UCTIOJb30BAaHU IO KOMOMHAIIN T aHTUOMOTUKOB WU
COYETAHUIO UX C albIOBAHTAMU C PA3HBIM MeXaHU3MOM JeicTBUS. B mocienHue roasl Bce OoJiee IMMPOKOe pacnpo-
CTpaHEHUeE MOJYYaloT CrielMalbHble YCTPOMUCTBA U MOKPBITUS C HAHECEHHBIMU HA UX TOBEPXHOCTh HAHOUYACTULIAMU
pa3IMYHbIX MeTasIoB. HekoTophle ycrexu, JOCTUTHYThIE MPU UCMOIb30BAaHUM aHTUMUKPOOHBIX MENTUIO0B, ObLIN
HUBEJMPOBaHbI MOTepell aKTUBHOCTU B OpraHM3Me YeJoBeKa U BbICOKOW CTOMMOCTbIO MX MPOU3BOACTBA. B CcBs3u
C 9TUM TMEPCIEKTUBHBIM HaNlpaBJIEHHUEM CTAHOBUTCS UCMOJIb30BaHUE OaKkTeprodaros, 0COOEHHO B COYETAHUH C aH-
TuOMoTUKamMu. HaGnromaeMblil Mpu 3TOM CUHEPTM3M, KaK B 9KCIIEpUMEHTAX i Vitro, TaK U in vivo, TO3BOJISIET HAIESI Th-

cs Ha ompenie/ieHHbIE yeIexyu B 0opb0e ¢ monupe3ncTeHTHhIMU naToreHamu rpymnnbl ESKAPE.

Karouesoie caoea: anmubuomukope3ucmenmuHocmy, MHOJICECMBEHHAA NeKAPCMEEHHAS YCMOUHUBOCMb, 2PAMNOA0NCUMENbHbLE
baxkmepuu, epamompuyamenvhole bakmepuu, 6akmepuu epynnst ESKAPE, cunepeusm pacoe ¢ anmubuomuxamu.

Introduction

In recent decades, the overuse and misuse of an-
tibiotics, as well as social and economic factors, have
accelerated the spread of antibiotic-resistant bacteria,
making the etiologic therapy of infectious processes
with antibacterial drugs ineffective. In 2024, in light
of growing antibiotic resistance, the World Health
Organization (WHO) published a list of pathogens
designated by the acronym ESKAPE (Enterococcus
faecium, Staphylococcus aureus, Klebsiella pneumo-
niae, Acinetobacter baumannii, Pseudomonas aerugi-
nosa and members of the genus Enterobacter). It is
these microorganisms that pose the greatest threat
to global health [105]. Understanding the resistance
mechanisms of these bacteria is a key step in the de-
velopment of new antimicrobial agents to combat
antibiotic-resistant bacteria [63].

Currently, at least 700 000 people worldwide die
each year from bacterial infections due to antimi-
crobial resistance. WHO predicts that without new
and more effective treatments, this number could
rise to 10 million by 2050 [94]. The global problem
of antibiotic resistance was greatly exacerbated dur-
ing the COVID-19 pandemic. Despite the fact that
antibiotics are not effective against viruses, includ-
ing the causative agent of COVID-19, antibiotic
use increased throughout the pandemic along with
the number of new COVID-19 infections.

Of concern is the dramatic increase in resistance
of ESKAPE strains to carbapenems, which has be-
come a major public health problem due to the lack
of effective alternative antibacterial agents, as well as
significant difficulties in developing new antibiotics.
In 2021, only six of the thirty-two antibiotics in clini-
cal development had some efficacy against ESKAPE
group bacteria and were categorized as novel. This

situation prompted the search for alternative treat-
ments for bacterial infections to avoid the emergence
or spread of resistance in microorganisms [21].

Alternative modern therapies currently in prac-
tice or undergoing trials include the use of antibiotics
in combination with adjuvants, bacteriophage thera-
py, the use of antimicrobial peptides and antibodies,
phytochemicals, and nanoparticles as antibacterial
agents [64].

Main part
Background

Researchers all over the world note that micro-
organisms of the ESKAPE group are the main
cause of nosocomial infections [25]. Carbapenem-
resistant A. baumannii and representatives of the
Enterobacteriaceae family (K. pneumoniae, K. aero-
genes, Enterobacter cloacae, etc.) resistant to 3rd
generation cephalosporins and carbapenems are in-
cluded by WHO in the list of pathogens with critical
priority, while vancomycin-resistant E. faecium and
methicillin-resistant E. faecium and methicillin-re-
sistant S. aureus (MRSA) and carbopenem-resistant
P. aeruginosa are listed as a high priority group [105].

One of the critical microorganisms is A. bauman-
nii. It is defined as multidrug resistant when the patho-
gen is resistant to at least 3 classes of antibiotics (peni-
cillins and cephalosporins including their combina-
tions, fluoroquinolones and aminoglycosides) and as
extensively drug resistant when it is resistant to more
than 3 classes of antibiotics and to carbapenems.
A strain resistant to all the above antibiotics as well
as to polymyxin and tigecycline is referred to as pan-
resistant [62]. The ability of A. baumannii to persist
on surfaces and resist disinfectants helps the survival
of the bacteria in healthcare settings [65].
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Figure 1. Global carbapenem resistance of A. baumannii
Note. Percentage of carbapenem-resistant A. baumannii strains from 1997 to 2022 worldwide.

A. baumannii poses a major challenge to clinicians
due to the presence of a number of resistance deter-
minants: efflux pumps, internal ADC cephalospori-
nase, OXA-51 B-lactamase, and acquired carbapene-
mases such as OXA (Fig. 1) [10].

P. aeruginosa is an opportunistic microorganism
with intrinsic resistance mechanisms including im-
paired cell wall permeability to drugs, efflux pumps
for drug efflux from the cell, and cephalospori-
nase [55]. In addition, P. aeruginosa expresses many
virulence factors [46]. The resistance of P. aeruginosa
clinical isolates worldwide is increasingly comple-
mented by acquired resistance determinants, includ-
ing extended-spectrum beta-lactamases and carba-
penemases (Fig. 2) [6].

B-lactam antibiotics are the therapy of choice
for infections caused by methicillin-sensitive S. aureus
(MSSA). Meanwhile, methicillin-resistant . aureus
(MRSA) shows resistance to most B-lactams (Fig. 3).

Therefore, vancomycin remains the antibiotic
of choice in the therapy of staphylococcal infections.
Toxicity and increasing resistance to vancomycin re-
quire a reassessment of the treatment strategy for such
infections. However, clinical data on the use of alter-
native agents do not provide reliable evidence for the

complete replacement of vancomycin as the working
antibiotic for MRSA infections [67].

Enterococci are commensals of the human gas-
trointestinal tract. Most E. faecalis isolates retain
sensitivity to ampicillin with low resistance to van-
comycin (5—10%) [68]. At the same time, hospital-
acquired E. faecalis strains are resistant to ampicil-
lin in most cases, and 0.3—3% of strains are resistant
to vancomycin in Eastern Europe, 30—60% of strains
in South America, and 20—50% of strains in the
United States (Fig. 4) [1].

Several members of the ESKAPE group belong
to the Enterobacteriaceae family, including K. pneu-
moniae, Klebsiella aerogenes, and Enterobacter cloa-
cae |97]. Escherichia coli is also a serious threat [79].
These microorganisms often manifest in urinary tract
infections (UTIs), pneumonia, and bacteremia [78],
and possess a genome complemented with conjugative
plasmids carrying resistance genes: extended-spec-
trum B-lactamases and carbapenemases (e.g., KPC
and OXA-48-like serine carbapenemases; NDM,
VIM, and IMP metallo-[3-lactamases) (Fig. 5) [85].

Thus, today there is an urgent need to develop new
strategies for the therapy of bacterial infections, as ex-
isting drugs are increasingly ineffective. The search
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Figure 2. Global carbapenem resistance of P. aeruginosa
Note. Percentage of carbapenem-resistant P. aeruginosa strains from 1997 to 2022 worldwide.
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for new antibiotics seems to be the surest way out, as al-
ternative therapies for bacterial infections have gained
insufficient evidence and clinical trial base. But there are
factors holding back the search for new antibiotics [21]:

1. High requirements for new antibiotics. Drugs
including antibiotics undergo many tests and clini-
cal trials to ensure their safety and efficacy. New
antibiotics must meet strict criteria that are set by
regulatory organizations. Recently approved anti-
biotics are delafloxacin, varobactam + meropenem

60

(Vabomere), plazomicin, eravacycline, omadacy-
cline, relabactam + imipenem (Recarbrio), lefamu-
lin, pretomanid, lascufloxacin, cefiderocol, levo-
nadifloxacin [2]. Of the 11 new antibiotics approved
since 2017, including three newly approved antibiot-
ics from 2019, only two, varobactam + meropenem
and lefamulin, represent new classes. Resistance has
already been detected to these antibiotics [14], as bac-
teria are forming resistance much faster than new an-
tibacterial drugs entering the market. Other recently
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Figure 3. Global antibiotic resistance of MRSA (methicillin-resistant S. aureus)
Note. Percentage of antibiotic-resistant S. aureus strains from 1997 to 2023 worldwide.
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approved antibiotics are derivatives of existing classes
whose clinical utility is limited and for which resist-
ance mechanisms already exist.

2. High research costs, which are not always re-
couped due to the fact that most antibiotics are used
for short courses of treatment, which may not be
profitable for drug manufacturers in the long term.
Because of this, many pharmaceutical companies are
not interested in developing new antibiotics [2].

That is why our review emphasizes the need to de-
velop modern alternative therapies for bacterial in-
fections that will provide an opportunity to avoid
the spread of global microbial resistance [104].

Alternative therapies currently in practice or un-
dergoing clinical and preclinical trials include the use
of antibiotics in combination or with adjuvants, phage
therapy, the use of antimicrobial peptides, antibacte-
rial antibodies, phytochemicals, and nanoparticles as
antibacterial agents [64].

Phage therapy

With the increasing resistance of bacteria to an-
tibiotics, bacteriophages have attracted the attention
of researchers. The use of bacteriophage preparations
has a significant advantage: phages have strict speci-
ficity without increasing the risk of opportunistic in-
fections; the need for low doses to achieve a therapeu-
tic effect; rapid proliferation within host bacteria and
achievement of the necessary therapeutic concentra-

Table 1. Studies on the use of bacteriophages in vivo

tions [29]. In contrast to antibiotics, phages also have
the advantage of being able to evolve and mutate with
their host, circumventing emerging resistance [77].
Phages can become both therapeutic alternatives and
adjuvants to traditional antibiotics [34].

A considerable amount of preclinical data and
a growing body of clinical data indicate the enormous
therapeutic potential of bacteriophages in a wide
range of infectious diseases [58]. However, the use
of phage therapy can be complicated by the develop-
ment of resistance to bacteriophages and the need
to tailor phage cocktails for the specific bacterial
strain causing the infection, which confronts clini-
cians with strict public health legislation [99].

One of the limitations of using phages as stand-
alone antimicrobials is that bacteria develop resist-
ance to phages as well with high frequency [39].
The use of a combination of phages can limit resist-
ance, but like antibiotics, combinations need to be
carefully selected [41].

Various methods of administration of bacterio-
phages have been investigated and data from clinical
studies have been reported, including topical, inhala-
tion, oral, and injectable methods of administration
(intravenous, intramuscular, subcutaneous, and di-
rectly into the lesion). When phages are administered
orally, recombination between phage genomes in the
intestine is possible [11], but intravenous delivery is ef-
fective in almost all known cases [24, 98] (Table 1).

Target microorganism Study model

Agent, doses Effectiveness

P. aeruginosa

Clinical case, man, 76 years
old, chronic aortic graft
infection

1 x 108 PFU of personalized phage
cocktail + ceftazidime intravenously
2 times daily for 21 days [15]

Elimination of infection

P. aeruginosa

Clinical case, man, 26 years
old, cystic fibrosis, bacterial
lung infection

4 x 10° PFU of personalized phage
cocktail intravenously every 8 hours
daily for 8 weeks [51]

Elimination of infection

P. aeruginosa

Clinical case, man, 67 years
old, bacterial infection
of urinary tract

2 x 107 PFU of personalized phage
cocktail + colistin and meropenem
into the bladder every 12 hours daily
for 10 days [45]

Elimination of infection

K. pneumoniae

Clinical case, man, 62 years
old, knee prothesis infection

6.3 x 10" PFU of monovalent
bacteriophage intravenously daily
for 40 days [13]

Elimination of infection

A. baumannii

Clinical case, man, 77 years
old, hospital-acquired
bacterial infection after
craniectomy

8.5 x 107 PFU of monovalent
bacteriophage suspended in Ringer
solution with lactate through

the central catheter every 2 hours
98 times [50]

Elimination of infection

S. aureus

Clinical case, woman, 35 years

old, trophic leg ulcer

3.2x 10" PFU of the phage cocktail
topically on the wound surface daily
for 7 days [48, 83]

Treatment failure, purulent
inflammation of the wound

K. pneumoniae

Clinical case, woman, 40 years

old, cystic fibrosis, bacterial
lung infection

2-phage cocktail with 2 x 108 PFU by
inhalation and 1.8 x 10° PFU daily via
nasogastric tube for 4 days [86]

Elimination of the pathogen
in bronchoalveolar lavage
but presence in feces

Clinical case, 3 men, 52, 61

2 x 10° PFU of personalized phage

chronic bacterial prostatitis

and rectally daily for 30 days [45]

E. faecalis and 68 years old, chronic cocktail rectally 2 times a day Elimination of infection
bacterial prostatitis for 1 month [53]
E. coli Clinical case, man, 66 years, |Intesti and Ses phage cocktails orally Elimination of infection
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Phage-antibiotic combinations are a promising
therapeutic alternative, especially when limited an-
tibiotic options are available. Combination therapy
has achieved success in the treatment of infectious
diseases such as endocarditis, bacteremia, osteomy-
elitis and peritonitis [26]. Reports [94] describing
the effects of phage-antibiotic combinations often
demonstrate enhanced phage activity in the pres-
ence of sub-inhibitory concentrations of antibiotics.
This phenomenon was named [22] phage-antibiotic
synergy (PAS), which is characterized by an increase
in the number of phages released after phage cell ly-
sis in the presence of sublethal doses of P-lactam
antibiotics.

The effectiveness of combinations of antibiot-
ics and lytic bacteriophages was first shown in 1941
by the example of the combined use of bacterio-
phages with sulfonamide drugs against S. aureus
and FEscherichia coli [49]. Later, the positive effects
of joint exposure were demonstrated in animal mod-
els [26]. Similar results were obtained with peni-
cillin [42]. The term “synergism” (“synergistic ef-
fect”) was introduced in 2007. An increase in the
size of lysis zones of E. coli culture under the action
of bacteriophage in the presence of subinhibitory
concentrations of antibiotics (aztreonam, cefotax-
ime, ticarcillin, piperacillin, ampicillin, nalidixic
acid, mitomycin C) was described [22]. Over time,
the term “synergism” acquired a broader mean-
ing. It began to be understood as cases when the ef-
ficacy of the phage and antibiotic combination as
a whole significantly exceeds the sum of individual
effects [27, 89]. In one of the studies, positive effects
are subdivided into additive effect, synergism and
facilitation, where under additive effect the authors
understand the result when the combined use of two
agents leads to cell growth suppression equal to the
sum of the effects of each component separately, un-
der synergism — exceeding the additive effect, and
under facilitation — the effect when the combined
action gives a more significant suppression of bacte-
rial growth than the most effective agent when ad-
ministered separately, but less in comparison with
additive effect [89].

Combination therapy

Combination therapy is the use of several antibio-
tics in combination to target different mechanisms
of bacterial resistance simultaneously. Combination
therapy can be effective in the treatment of bac-
terial infections because it targets several aspects
of the pathogen’s infectious potential simultaneous-
ly. Combination antimicrobial therapy has become
an option for the treatment of infections caused by
multidrug-resistant bacteria due to its broader cover-
age of susceptible microorganisms and synergistic ef-
fect [12]. However, with such therapy, there is a risk
of increased toxicity and development of multidrug
resistance [70].

Combination of antibiotics has been tested as
a treatment method by a number of researchers be-
cause the probability of pathogen resistance deve-
lopment to a combination of two drugs is much less
than to a single drug. The combination of drugs also
extends the spectrum of action [100] in severe infec-
tions caused by multidrug-resistant pathogens [3].
Gram-positive members of ESKAPE, E. faecium
and S. aureus, have been tested against a combination
of fosfomycin and daptomycin, which successfully
eliminated the infection [23, 91]. Most combinations
tested against S. aureus in vitro include daptomycin or
vancomycin with other antibiotics, including ceftaro-
line, an antibiotic recently approved for use. The ef-
fects of these and other similar combinations have
also been tested in various mouse models that elimi-
nated staphylococcal infection with minimal toxic-
ity [60]. The efficacy of combination therapy has also
been demonstrated with combinations with colistin.
Colistin (polymyxin E) is an antibiotic of last resort
prescribed against Gram-negative bacteria. In recent
years, studies on the treatment of infections caused
by K. pneumoniae and A. baumannii using the combi-
nation of colistin or tigecycline with other antibiot-
ics in vitro and in cohort studies have been conducted
and promising results have been shown [5, 110].

The original B-lactam-f-lactamase B-lactamase
inhibitor (BL-BLI) combinations (i.e., amoxicil-
lin-clavulanic acid, ampicillin-sulbactam, cefop-
erazone-sulbactam, piperacillin-tazobactam, and
ticarcillin-clavulanic acid) were highly active against
class A serine P-lactamases [30, 74]. K. pneumo-
niae resistance to them evolved with the emergence
of four structurally and functionally different groups
of [-lactamases: class B metallo-B-lactamases
(MBL), class C serine B-lactamases AmpC, oxacilli-
nases (OXA)-class D serine B-lactamases, and novel
class A carbapenemases (KPC) [30, 74].

As a result, BL-BLIs with activity against all clini-
cally important -lactamases (e.g., KPC-2, OXA-23,
OXA-24/40, AmpC, and New Delhi MBL-1 [NDM-1])
have become less effective, but new combinations such
as cefepime-taniborbactam and cefepime-zidebac-
tam are being developed that cover a broad spectrum
of these enzymes and may fulfill this need [74, 108].

Diazabicyclooctanes (DBOs) are non-B-lactam
synthetic inhibitors of B-lactamases [30]. Most studies
show that DBOs inhibit class A and C B-lactamases,
while minor activity against class D f-lactamases has
also been observed [74]. In February 2015, avibactam
became the first DBO drug approved by the FDA,
the Food and Drug Administration, which is re-
sponsible for protecting and promoting public health
through the control and supervision of food, drugs, and
cosmetics. The activity of avibactam depends on the
partner (e.g., ceftazidime, ceftaroline, aztreonam,
cefepime, or imipenem), B-lactam-avibactam combi-
nations are potentially highly effective against many
ESKAPE pathogens, including Enterobacteriales and
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P. aeruginosa [72]. Replacing the B-lactam partner
antibiotic with a clinically available B-lactamase in-
hibitor is another approach to treat infections caused
by strains carrying multiple classes of -lactamases,
such as combining tazobactam with the novel cepha-
losporin ceftolozane [106, 109].

Nevertheless, the increasing resistance of micro-
organisms every year requires testing more and more
new combinations of antibiotics, which leads to an
endless search. Therefore, antibiotic combinations
are a temporary solution to preserve the use of exist-
ing drugs while alternative strategies are being deve-
loped and tested.

Nanoparticles

Nanomedicine is one of the emerging areas for the
elimination of antibiotic-resistant pathogens. Various
nanomaterials with intrinsic antibacterial proper-
ties are being developed: metal-based nanoparticles
(NPs) (e.g. silver, gold, copper and zinc oxide). They
are widely used not only to enhance the efficacy of al-
ready existing antibiotics but also to reduce bacterial
drug resistance [35, 61]. At the nanoscale, the physi-
cal and chemical properties of metals change dra-
matically compared to bulk material due to size and
shape effects and the high surface area to volume ra-
tio of nanomaterials [95]. That is, several properties
must be considered at once: ion release, hardness,
plasmon and superparamagnetism [20].

Nanoparticles affect the cell in several ways at
once. Physical contact of bacteria with nanoparticles
leads to membrane damage due to their adsorption
and penetration into the cell [96]. Adsorption of na-
noparticles causes depolarization of the cell wall,
changing its negative charge and making it more
permeable. As a result, the cell wall is destroyed and
reactive oxygen species are formed [80] causing DNA
denaturation [90]. The antibacterial activity of nano-
particles can also be due to leaching of ions. These
ions can diffuse inside the cell and interact with
the cell membrane and wall, as well as with cell mac-
romolecules such as proteins and nucleic acids [17,
52]. High concentrations of reactive oxygen species
produced inside or outside the cell due to nanopar-
ticles, damage the cell membrane [82], put bacterial
cells into oxidative stress, carry out lipid peroxida-
tion, and destroy the cell wall by disrupting the struc-
ture of peptidoglycan [43, 44], degrade proteins and
nucleic acids [33], leading to cell death.

One of the most common applications of nano-
particles in modern medicine is implantable devices.
Implants must have biocompatibility, corrosion resist-
ance, and antibacterial properties that nanoparticles
can provide [56]. Nanoparticles are used to treat cath-
eters, dental implants, and are used as antibacterial
additives in dressings to treat skin wounds and burns.
Both Gram-positive and Gram-negative pathogenic
bacteria can cause chronic infections associated with
skin wounds. For example, silver nanoparticles signif-

icantly inhibit bacterial growth and increase the rate
of wound healing when used in combination with
polyvinyl alcohol and chitosan [19, 36, 57].

In the field of new antibacterial agents, nanopar-
ticles represent a promising alternative to antibiotics.
Due to the combination of different effects on the
bacterial cell, they have a wide range of antibacterial
activity, affecting also drug-resistant microorgan-
isms [40]. Nevertheless, toxicity to eukaryotic cells
at high dosages of nanoparticles, as well as accelera-
tion of horizontal transfer of resistance genes at low
dosages, sublethal for bacteria, requires further study
of this area and refinement of existing methods of na-
noparticle application [92].

Antibiotic adjuvants

Antibiotic adjuvants are compounds that are used
in combination with antibiotics to enhance their action
against bacterial infections. Some molecules are com-
bined with antibiotics to make an ineffective drug effec-
tive. These molecules, called “adjuvants” or “resistance
disruptors”, have little or no intrinsic antimicrobial ac-
tivity [38], but can inhibit mechanisms that confer resist-
ance, making pathogens susceptible to the action of an-
tibiotics [8]. Adjuvants can effectively enhance the action
of existing antibiotics by reducing the minimum inhibi-
tory concentration of antibiotic required to kill bacteria,
allowing the use of existing therapies that may have been
ineffective for a particular patient [66].

Several classes of adjuvants are known such as ef-
flux pump inhibitors, B-lactamase inhibitors, quo-
rum sensing inhibitors and adjuvants that disrupt
bacterial cell wall synthesis and membrane perme-
ability [73]. Also, depending on the intended purpose
and the tasks performed, adjuvants can be catego-
rized into 2 classes: class I antibiotic adjuvants act di-
rectly on the resistance mechanisms of bacterial cells
to help antibiotics regain their efficacy, while class I1
adjuvants enhance the activity of the antibiotic in the
host [107]. Class I includes active resistance inhibi-
tors (B-lactamase inhibitors) [38], passive resistance
inhibitors (efflux pump inhibitors [87], quorum sens-
ing inhibitors [37, 47], biofilm inhibitors [37] and
cell membrane permeability enhancers [81]. Class 11
includes antibiotic action enhancers (antimicrobial
peptides that stimulate immunity) [4].

The strategy of using antibiotic adjuvants also has
certain limitations, such as the labor-intensive and
expensive identification of compounds and substan-
ces with the required physicochemical properties that
can be used as adjuvants and administered together
with antibiotics. In addition, it is necessary to evalu-
ate the possibility of side effects when using certain
adjuvants in each patient [18].

Antimicrobial peptides

Antimicrobial peptides are short, positively
charged defense oligopeptides produced by all liv-
ing organisms including protozoa, bacteria, archaeca,
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fungi, plants and animals [103]. They show a broad
spectrum of activity against a large number of bac-
terial pathogens. The ability of antimicrobial pep-
tides to interact with the bacterial cell membrane
and thereby induce cell lysis makes them a potential
alternative for combating multidrug-resistant patho-
gens [7]. In addition, unlike antibiotics, antimicrobial
peptides physically damage the bacterial cell through
electrostatic interactions, thereby making it difficult
for bacteria to develop resistance to them [76].

Histatin 5 is a natural cationic peptide of human
saliva that is rich in histidine. This peptide shows
strong antibiofilm and bactericidal activity against
ESKAPE in vitro [31]. The cationic peptide WLBU-2
and the natural antimicrobial peptide LL-37 demon-
strated 90% biofilm inhibition compared to tobramy-
cin, ciprofloxacin, ceftazidime and vancomycin [54].

Similar to the positive in vitro results, antimi-
crobial peptides also show promising in vivo activ-
ity against ESKAPE group bacteria. For example,
the peptide HLR1r, a structural derivative of the hu-
man milk protein, lactoferrin, at a very low concen-
tration (5 mg/kg) was found to exhibit antimicrobial
activity against an MRSA-infected rat wound exci-
sion model, as well as anti-inflammatory and anti-
cytotoxic effects in vitro, suggesting the use of HLR1r
in topical application formulations for the treatment
of skin infections [9].

However, the paucity of antimicrobial peptides
seeking clinical approval makes them an under-
powered alternative to antibiotics for widespread use
in healthcare settings. Despite their high in vitro and
in vivo activity, antimicrobial peptides have yet to be
clinically tested. Also, cytotoxicity for mammalian
cells, tendency to degradation by tissue proteases,
loss of activity at low salt concentrations or in the
presence of plasma proteins, and higher production
costs compared to other antimicrobial agents make
it difficult to implement this type of therapy [59, 84].
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Therefore, document No. 2045-r (dated Sep-
tember 25, 2017) “Strategy for the Prevention of the
Spread of Antimicrobial Resistance” was adopted at
the state level, according to which one of the main
directions of public health will be to study the mech-
anisms of antibiotic resistance, create alternative
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BUPYC NANMUNJIOMbI HEJTIOBEKA NMPU PAKE
BYNIbBbl: CACTEMATUYECKUN OB30P

J.C. onramesa, M.K. UoparumoBa, E.A. Kpasuosa, U.A. IlpineHoBa,
K.A. T'antyn6aposa, M.M. Ilpiranos, H.B. JIuTBskos

HHUMU onxonoeuu Tomckoeo HAUUOHAAbHO20 UCCACO08AMENBCK020 MeOUYUHCK020 yeHmpa Poccuiickoil akademuu nayk,
2. Tomck, Poccus

Pestome. Bsedenue. 310KauecTBEHHbIE HOBOOOPAa30BaHUSI BYJIbBbI OTHOCSTCS K PEIKMM OHKOMATOJOTUSIM KEHCKOMN
PEeNponyKTUBHOW CUCTEMbI, X CYUTAIOTCSI OMHUMHU U3 CAMBIX TPYJHOU3IEUMMBbIX. YCTAHOBJIEHO, YTO MJIOCKOKJIETOY-
HBII pak BYJbBbI MMEET [Ba MyTH pa3BUTHUs. B mepBoM ciydyae omyxojb MOXET pa3BUBaThCs Ha (poHe AUCTpoduye-
CKUX 3a00J1€BaHUH BYJIBBBI, TAKMX KaK CKJIEPOAaTPOGbUUSCKU TUXEH U N1 GepeHIInpoBaHHAS MHTPadIUTeANaTbHAS
Heorutas3us. Jpyroii myTh cBA3aH HemocpeacTBeHHO ¢ HaanuueM BITU-undexnu. laBHO U3BECTHO, YTO BHICOKOOH-
KoreHHbIe TUITHI BITY HammpssMyto cBsI3aHBI ¢ KaHIIEPOTEHE30M IIIEKHM MAaTKH, a TAKKe YIaCTBYIOT B pPa3BUTHU BYJIb-
BapHBIX, BATMHAJBHBIX M aHAJBHBIX MHTPA3MUTEINaIbHBIX HEOIIa31ii, KOTOPBIE CUNTAIOTCS TPEAIIeCTBEHHUKAMMT
KapmuHOM. B mocienHme qecaTHIETHST OTMEJaeTCsl pOCT YMCIIa MAaleHTOK ¢ PaKOM BYJIBBBI, Pa3BUBIIMMCS Ha (hOHE
MPEeNIIeCTBYIOINX AUCTPOGUISCKUX MTPOIIECCOB. Accolnalus BUpyca ManuIoMbl 4eJJOBeKa U paka MK MaTK1
JTaBHO M3BECTHA W MOATBEPXKIEHA, a TOTOMY BOITPOC O BO3MOXHOI CBSI3M 3TUOJIOTMH pakKa BYJIbBBI ¢ Hamnurem BITY
SBJISIETCS aKTyaJdbHBIM. Lleab maHHO# paboThl — cHUCTeMaTu3alus U aHaJu3 pe3yJIbTaToB MCCASIOBaHUMI, Kacalo-
IIMXCSl KaHIIepOreHe3a BYJIbBbI B TpUcyTcTBUM MHGeKuu BITY. Mamepuanvt u memods:. Tlouck auTepaTyphl po-
BOAMJICA ¢ McroJb3oBaHueM 0a3 maHHbIXx PubMed, Web of Science u mouckoBoro cepsuca Google Scholar. O630p
JIUTEePaTyPhl OCYIECTBIISICS 10 BCEM UCCASIOBAHMSIM, OMyOIMKOBaHHBIM ¢ 1993 o 2024 1. B 0630p BK1I04aIUCh pa-
0OTBI, B KOTOPBIX UMEJINCh JaHHBIe 0 Haanuuu BITY Gosee ueM B 0HOM cllydae ONyXoJiu ByJIbBbI, a Takxke ecau JJHK
BITY Obl1a HalineHa ¢ IOMOIIBIO METOA MOJTMMEPa3HOIt 1IeMHo peakiuu. [lepBruuHO ObLIO 0TOOpaHO 249 cTarei,
B KAQUECTBEHHBIN aHaIM3 BOILIX 25 paboT, U3 KOTOPBIX B AaJibHEMIIEM 0TOOpaiu 6 UCCIeIOBAHMI TUIIA «CIydaii—
KOHTPOJIb», TIOJTHOCTHIO COOTBETCTBYIOIINX 3aJaHHBIM KPUTEPUSIM BKII0ueHs. O01mast pacrpocTpaHneHHOCTh BITY
OBIJIa pacCYMTaHa KaK IPOILIEHT OT BCeX CiIydyaeB, IpoTecTupoBaHHBIX HAa BITY. Pesyasmamu. T1loka3zaHa BEICOKAs
pacrpocTpaHeHHOCTh MAMUJIIOMaBUPYCHON MHMEKIIMK B OMTyX0JsIX BYbBbI (31%), mpu 3ToM 16 Tum BITY BeTpeuasn-
¢ B mofaBJisiolieM 001blMHCTBe ciydyaeB. PacnipoctpaHeHHocTh BITY nipu 30kauecTBEHHBIX HOBOOOpPA30BaHUSIX
BYJIbBBI B UCCJIEIOBAHUSIX TUIIA «CIIydali—KOHTPOJIb» coctaBuiia 30% (OR = 10,46), mpy 3TOM 4acTOTa BCTPEUAEMOCTH
BITY B KOHTpOJIBHOI I'pyTIIe cocTaBuia MeHee 3%. Bbigods. Pe3ynbraThl IPOBEIEHHOTO CUCTEMAaTHUeCKOro 0030pa
noaTBepavn, uTo BITU-uHdexkunus SaBasercs: KaoueBbIM (PakTOpOM prcKa pa3BUTHSI 3JI0KAYE€CTBEHHBIX HOBOOO-
pa3oBaHU ByJbBBl. B MTaHHOM KMcclienoBaHMM MbI TPOIEMOHCTPHUPOBAIN BEICOKYIO PACIIPOCTPAHEHHOCTD MamuJLIO-
MaBUPYCHOI MH(MEKIIMU B OMYXO0JsIX BYJIbBbl. KpoMme Toro, mokasaHa BbICOKasi 4aCTOTa BCTPEYaeMOCTH BBICOKOOHKO-
reHHbIX TUIOB BITY B onyxoseBoii TKaHU.

Karoueswie caoea: pak y1v6ui, H06000pa308aHUA 8Y168bl, NANUANOMABUPYCHAS UHPEKYUA, BUPYC nanuaiombl yeaogexa, BI1Y,
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HUMAN PAPILLOMAVIRUS IN VULVAR CANCER: A SYSTEMATIC REVIEW

Dolgasheva D.S., Ibragimova M.K., Kravtsova E.A., Tsydenova I.A., Gaptulbarova K.A., Tsyganov M.M.,
Litviakov N.V.

Research Institute of Oncology, Tomsk National Research Medical Center of the Russian Academy of Sciences, Tomsk,
Russian Federation

Abstract. Introduction. Being considered as one of the most difficult to cure, vulvar malignant neoplasms belong to rare
oncopathologies of the female reproductive system. It is established that vulvar squamous cell cancer develops via two
pathways. In the first scenario, the tumor may develop during vulvar dystrophic diseases such as scleroatrophic lichen and
differentiated intraepithelial neoplasia. Another opportunity is directly related to HPV infection. Highly oncogenic HPV
types are known to be associated with cervical carcinogenesis and are involved in developing vulvar, vaginal, and anal
intraepithelial neoplasia, which are considered precursors to carcinomas. In recent decades, a rise in incidence of vulvar
cancer developed after preceding degenerative processes was noted. A relationship between human papillomavirus
and cervical cancer has long been known and confirmed, so an issue regarding a potential relation between the etiology
of vulvar cancer and of HPV remains relevant. The aim of the paper is to systematize and analyze the study data on vulvar
carcinogenesis related to HPV infection. Materials and methods. A literature search was performed using PubMed, Web
of Science and Google Scholar databases. A literature review was conducted by analyzing studies published between 1993
and 2024. The review included papers in which HPV was found in more than one case of vulvar tumor and if HPV DNA was
detected by using polymerase chain reaction. Initially 249 articles were selected, 25 papers were included in the qualitative
analysis, from which 6 case-control studies that fully met the specified inclusion criteria were further analyzed. Overall HPV
prevalence was calculated as the percentage of all HPV tested cases. Resulfs. A high prevalence of papillomavirus infection
in vulvar tumors was shown (31%), with HPV type 16 occurring in the vast majority of cases. The prevalence of HPV in vulvar
tumors in case-control studies was 30% (OR = 10.46). Conclusion. The results of the current systematic review confirmed that
HPV infection is a key risk factor for developing vulvar malignancies. We demonstrated a high prevalence of HPV infection

in vulvar tumors. In addition, a high incidence of highly oncogenic HPV types in tumor tissue was shown.

Key words: vulvar cancer, vulvar neoplasms, papillomavirus infection, human papillomavirus, HPV, high carcinogenic risk.

BeepneHue

Paxk ByJBBBHI SBJISIETCS HaMMEHEE pacrpocTpa-
HEHHBIM B PsIIy OHKOJIOTUYECKUX 3a00JIeBaHUN
JKEHCKOI 4YaCcT! HAaCeJICHM S U BCTPEUYaeTCs, B Moaa-
BJISTIONIEM OOJIBIIMHCTBE CJIy4YaeB, y XKEHIIUH I10-
XXUMJIOTO Bo3pacTta. Tak, mo JaHHBIM JUTEPaTypPHO-
ro o63opa 2013 ., paKk Hapy>XXHBIX JKEHCKUX T10JI0-
BBbIX OPraHoOB BCcTpevaeTcs: B 8% ciiydyaeB OT O0ILLETo
Yucia BCeX 3JIOKAaYeCTBEHHBIX OMYXOJeil XEeHCKMX
MOJIOBBIX OPraHOB U 3aHuUMaeT 4-e¢ Mecto (3—4%)
cpenu Hux [5]. Ha cerogHsilmHuA AeHb TEHJCH-
OMU K CHUXEHHIO 3a00JIeBA€MOCTHU PAKOM BYJIb-
Bbl He HaOJI0gaeTCsl U, KaK OTMe4yaeTcsl B 0030pe
2021 r., yacToTa BCTpEYaeMOCTHU, paccMaTpuBac-
MOI1 OHKOIIaTOJIOTUU cOCTaBsieT 3—7% OT BCceX r'u-
HEKOJIOTUYECKHUX 3JI0KAaYeCTBEHHBIX HOBOOOpPA30-
BaHuii [49]. [To nanabiMm GLOBCAN B 2020 1. 661110
3apeructpuponBaHo 45 240 HOBBIX ciydyaeB 3aboJie-
BaHUS paKoM BYJIbBbI B MUpe, a B Poccuu O0b1710 O0T-
medeHo 2087 HoBBIX cirydaeB (puc. 1) [25].

BaxXHO OTMETUTH, YTO HECMOTPSI Ha OTHOCH-
TEJBHYIO pEAKOCTD M BU3YaJIbHO JOCTYITHOE PACIIO-
JIOXXEHUe, paccMaTprBaeMasi OHKOIaTOJIOTUST CUU-
TaeTCsl OAHOU U3 CAMBIX TPYAHOU3JIEYUUMBIX 06J1ar0-
Iapsi CBOEMY arpecCUBHOMY KJIMHUYECKOMY TeUe-
HUIO, MOXUJIOMY BO3PACTy MallMEHTOK M HaJIUUUIO
TSKEJIBIX COMNYTCTBYIOIIMX 3aboneBaHuii [5, 8.
3agacTyio cUTyalus yCcyryoasieTcs elie U TeM, 4TO
6oJiee 50% maMEeHTOK C paKOM BYJIbBbI IIOCTYHAIOT
Ha JIeYCHHE YK€ C pacCIpoCTpaHEHHBIMU (popMaMu

3a6oJeBaHUsA. Pak ByJbBbI MOXET MPOTEKATh Oec-
CUMIITOMHO Y JaXe HECMOTPSI Ha TO, UTO Y OOJb-
IIMHCTBA KEHIIWH OTMEUaloTCs 3yl WJIU O0O0Jb
BYJIBBBI, TTAIIMEHTKHU JaJIeKO HEe cpa3y oOpamiaioT-
cs 32 MeTUIIMHCKOM TToMotibio [9, 49]. [TockonbKy
Ha JaHHBIM MOMEHT Crelnu(puIecKoro CKpuHUHTA
JaHHBIX OOJBHBIX HE CYIUECTBYET, HauboJiee >3-
(bexTUBHOU cTpaTerneli CHUXeHUsT 3a00JieBaeMO-
CTU PAKOM BYJIbBBI SIBJISIETCSI CBOEBPEMEHHOE Jie-
YeHUWE TMPEIOITyX0JIeBbIX TOpaKeHU# Hapy>KHBIX
MoJI0BBIX OpraHoB [49]. Kak n3BecTHO, MJIOCKOKJIE-
TOYHBIN pakK BYJbBBI UMEET JBa IyTU Pa3BUTUS,
KaXXJ0MY M3 KOTOPBIX MPEIIIECTBYIOT ONpeaeIeH-
HbIE TIpelonyxoJieBble 3a0oeBaHus. B oTcyTcTBUE
Bupyca mnanwJiioMbl 4enoBeka (BITY) miocko-
KJIETOUHBIN paK BYJbBbI MOXET pa3BUBAThCS, Ha-
npumMep, Ha GhoHe CKIepoaTpodUIECKOro JIuxeHa
n nuddepeHIMPOBAHHON WHTPARMUTEIUATBHON
HEOTJIa31 ¥ BYIbBHI [52, 57]. I pyTroii myTh, BeAy I
K TUIOCKOKJIETOUHOMY PaKy BYJbBBI, CBSI3aH HEIO-
cpeacTtBeHHO ¢ HaauyueM BITY-unbuurpoBaHus,
U TaKXe CMOCOOCTBYET Pa3BUTUIO UHTPARTIUTETU-
aJIbHOU HEOTJIa3U U BYJIbBHI [49].

Yb6enuTenbHO TOKa3aHO, UTO BHICOKOOHKOTEH-
Hble Tunbl BITY HanpsMyo cBSI3aHbl ¢ KaHLEPO-
TeHEe30M IIeKU MaTKU, a TaKKe OOHapyKUBAIOTCS
MpU Pas3JINnYHBIX APYTUX BUJAX 3JIOKAYECTBEHHBIX
HOBOOOpPA30BaHUI, TAKWX KaK OITYXOJIW TOJIOBBI
U 1IIeu, KOJOPEKTAJIbHBIN paK, pakK aHOTEHUTATb-
Holi 061acTu [24]. Heo6XxoquMo OTMETUTH, YTO ellie
B 2005 1. rpymnia yueHbix MeX1yHapOIHOTO areHT-
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CLUA | USA
6228 (13,2%)
Poccuiickaa depepauus
Russian Federation
2104 (4,4%)
Wtanus | Italy
1728 (3,7%)
WHawa | India
3112 (6,6%)

Fepmanus | Germany
4633 (9,8%)

Kuraii | China
4117 (8,7%)

Mpouve | Others
25406 (53,7%)

Bcero | Total
47 328

PucyHok 1. PacueTHO€e KONM4Y4eCTBO HOBbIX CJ/ly4aeB paka ByJibBbl B 2020 r. cpeau XXeHLWMH BCeX BO3pacToB
Figure 1. Estimated number of new cases of vulvar cancer in 2020 among women of all ages

CTBa MO M3YYCHHUIO paKa YCTaHOBUJIA IPUINHHYIO
posb BITY 16 Thma B MOJAMHOXECTBE paKa BYJIbBHI,
BJarajguila u aHajabHOro Kanamna [19, 28]. Kpowme
TOro, TakxXe U3BecTHO, 4YTo ¢ BITY TecHO cBsI3aHbI
BYJIbBapHBIe, BarMHaAJbHBIC W aHaJIbHBIC WHTpa-
sttutenunaiabpHble Heormasuu (VIN, VAIN, AIN)
1—3 crerneHn, KOTOPBIC CYMTAIOTCS MPEAIICCTBEH-
HUKaMU KapuuHoM [14].

B mocnenHMe necATUICTAS OTMeJaeTCsT YBEJI-
YyeHUEe YMcIa IUCTpohruIecKnX 3a001eBaHUM BYJIb-
Bbl, Ha (DOHE KOTOPBIX HOBOJBbHO 4Yacto (mo 50%
clIy4aeB) BOZHUKAIOT 3JI0KAYSCTBEHHBIC OITYyXOJIU.
OTmMmevaeTcst poCT YHCJIa ITAallMeHTOK C PAKOM BYJIb-
Bbl, pa3BUBIIMMCS Ha (OHE ITPEAIIeCTBYIOIMINX
nuctpopuyeckux mnpounecconB [7]. Tem He MeHee
Ha CerOAHSIITHUN IeHb MPEACTaBICHO MaJlo UCCIIe-
JIOBaHMi1, B OCOOCHHOCTHU PYCCKOSI3BIYHBIX, Kaca-
IOIIMXCsl yyacTus pa3dnudHbix Tunos BITY B pa3s-
BUTUM WHTPa’NUTEIMAIbHON HEOIJIa3uu U II0-
CJICAYIOIIUM €€ MPOrpecCUPOBAaHUU B KapLIMHOMY
aHOTEHMTAJIbHOTO TpakTa. M MOCKONABKY accolu-
aumsa BITY u paka 1ieiiku MaTKU JaBHO WU3BECT-
Ha U MOATBEpPXKAeHa, BOIPOC O BO3MOXHOU CBSI3U
9TUOJIOTUU paKa BYyJIbBbl C HOCUTEJIbCTBOM JaHHOM
UHGEKIINU SIBJISIETCS aKTyaJlbHbBIM.

O6wwasn xapakTepnCTMKa paka By/bBbl

Kak y>xe OblJI0 cKa3aHO paHee, paK BYJIbBbI SIB-
JISIETCS OTHOCUTEJIbHO PEAKUM TMHEKOJIOrnyec-
KHUM 3a00J1€BaHUEM, HO TPU ITOM TSKEIO Mmoaaa-
eTcs JedeHu10. Hu3kuii mpoLeHT CTOMKOro msie-
YEeHM s OT OMYXOJie ByJIbBbl OOYCJIOBJIEH HeI0CTa-
TOYHOU 3(HEKTUBHOCTHIO MPUMEHSIECMBIX METOIOB
IUATHOCTUKHU U JeUeHUs. Tak, MSATUICTHSS BbI-
XKHMBAEeMOCTh OOJIBHBIX MOCJIE Pa3IUIYHBIX METO-
JIOB OTIEPAaTUBHOTO JICUCHUST BapbUPYETCS B IIUPO-
KoM nuamna3oHe oT 27 go 98% [11, 48, 56]. Kpome
TOTO, TIPU OIIEHKE CMEPTHOCTH U BBIXXMBACMOCTH
HEOOXOOMMO YYUTHIBAaTh W CTAIUIO 3a00JICBAHUS.
MHuorodakTOpHBIN perpeCCUOHHBIN aHATN3 MTOKa-
3aJj1, YTO HAUOOJIbIIIEe TTPOrHOCTUYECKOE 3HAUCHNE

MMeeT UMEHHO cTanus 3aboieBanust. OTMevaeTcs,
YTO TIPU JICUEHUU OITYyXOJel BYJbBbI Ha PaHHUX
CTanusIX IPOBOAMMAS TEPATTHS UMEET TOCTATOUHO
BBICOKY10 3(p(DeKTUBHOCTS [35].

Hnsg  xiaccudukanuu  OMyXoJield  BYJIbBBI
B Poccum wame Bcero mpumeHSIeTCs KIMHUKO-
Mmopdonoruyeckas kiaaccudukanus 3adboaeBaHUN
ByJbBHI 0o f1.B. boxmany (1989). B nanHom ciy-
yae BBIIENSIOT (DOHOBBIE TIPOIECCHI, NUCIIIA3UH,
MpeuHBa3MBHBIE KapIMHOMBI, pPa3BUBAIOIINECS
Ha ¢doHe nuctpoduu, 6ose3Hu boysHa u s3puUTpoO-
nakTuu Kelipa, MUKpOMHBAa3UBHBIN pak, 00JIe3Hb
IMenxera (mpewHBa3WBHasi/WHBa3UBHAsT (HOPMBbI),
WHBA3UBHBI pPaK U HEAMUTETUAJIbHBIE 3JI0Ka4de-
CTBEHHBIE OITyXOJUW (capkoMa U 3JI0Ka4yeCTBEH-
Hag MenaHoMa). K ¢hoHOBBIM mpoiieccaM OTHOCST
CKJIEPOTUYECKUI JIWIIAil, TUIEePIIAaCTUIYECKYIO
IUCTpOodUIO; CMEIIaHHYI OucTpoduio (couyeTa-
HHWE TUTEPIIaCTUIEeCKON TUCTPOGUUN CO CKIIEpO-
TUYECKUM JIUIIaeM), KOHJIUJIOMBI U HeByc. B ciy-
yae ¢ JUCIJIa3Ueil BBIIEASIOT ClIa0ylo, YMEPEHHYIO
u Tskery1o hopmy. K mHBa3MBHOMY paky OTHOCST
MJIOCKOKJIETOUHBI, aJeHOKapLUMHOMY, 0a3ajb-
HOKJICTOUYHBIA W HU3KoAUMGepeHIIUPOBAHHBIN
pak [2]. YTo kacaeTcsl TUCTOJOTUYECKON KJacCu-
dbukanuu, pa3andalT KapuuHOMY 0apTOJIUHOBOU
XKeJie3bl, 00poAaBYaTYyIO0 KapLUHOMY, IJIOCKOKJIEe-
TOYHYIO KApUUHOMY in Sifu, TUIOCKOKJIETOUHYIO
KaplMHOMY, TUIOCKOKJIETOUHYIO WHTPAMUTEIN-
aJIbHYIO HEOIJIa3u1o, 0a3aJIbHOKJIETOYHYIO KapIU-
HOMY, ajJieHoKaplimHomy, 6one3nb [lemxkera u ane-
HOTJIOCKOKJIETOUHYO KapliMHOMY [5].

ComracHo pesyJibTaTaM JIeYeHUST TMalueHTOK
C paKoOM BYJIbBBI, TTIOIBEPTaBIINXCS Teparuu B 1993—
1995 rr. B BenyuiyMx KJIMHUKAX Mupa, odias S-jet-
HsIsl BBIXXKMBaeMOCTb 00nbHBIX ¢ | cragueit cocra-
Buia 86,5%, 11 — 67,7%, 111 — 43,3% u 1V ctaguu —
21,7% |5]. B 0630pHoii ctaTbe 2018 T. GBIJIO0 OTMEUEHO,
YTO CMEPTHOCTbH OT paKa BYJbBBI COCTABJISIET MPU-
onusutenabHo 0,5 Ha 100 ThIC. HaceaeHU s, a obias
MSITUJIETHSI ST BBIKMBAEMOCTD MAIIMeHTOK He TIPEeBbI-
mraet 75% [6]. Ecau paccMaTpuBaTh MSITUJICTHIOO
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BBIKMBAEMOCTb OOJIBHBIX C KOHKPETHBIMU CTaIMsI-
MU, TO Ha | cTaguu naHHbBIM ITOKAa3aTelb COCTABIISIET
98%, na Il cragun — 85%, mannentku c 111 cragnei
MMEIOT IISITUIETHIOI BBIXXKMBAeMOCTb 74%, U [is
oosbHBIX IV cTanueit naHHBIN MOKa3aTelb COCTAB-
nset Bcero 31% [6].

OnHUM M3 BaXXHBIX ITPOTHOCTUYECKUX (PAKTO-
pOB SIBJISIETCSI CTEIEHDb ITOpakeHusl JTuMpaTUdec-
KUX y3JI0B. Tak IIpr OZHOCTOPOHHEM MOpPaKeHUN
JTUMGOY3JIOB TISITUJICTHSISI BBIXKMBAEMOCTb OOJIb-
HBIX cocTtaBisieT 75%, B cliydae IBYCTOPOHHETO
nopaxkeHusl JaHHbII oKa3aTeiab cocTtanisieT 30%,
KOHTpJaTepalbHbIX y3JI0B — 27%, pU MOpakeHU U
oouee 2 TuM@paTUIeCKUX y3J10B 25% 1 60J1ee 6 T1uM-
doyznoB — 0% [5, 58]. B o630pHoii ctarbe 2018 1.
aBTOPbI OTMEYAIOT, YTO IIPU OTCYTCTBUU JTUMOO-
TeHHBIX METAacTa30B, BHE 3aBUCUMOCTH OT CTaIUN
3a00JieBaHMsI, BBIXKMBAEMOCTh IAlIMEHTOK COCTaB-
ss1eT 96%, oaHAaKo IIpY HAaJIMYUKU METaCTaTUUEeCKO-
ro IopakeHWsl NAaHHBIMA IOKa3aTe/lb CHUXKAETCS
110 66% [6]. Ho mockoibKy 00JIbIast 4aCTh ALl M€ H-
TOK TIOCTYIAET Ha JIeYeHUEe YKe MMesl MeCcTHopac-
npocTpaHeHHbIe TTpolecchl, 3P(PEKTUBHOCTh Te-
panuu U, COOTBETCTBEHHO, BbIXKMBAEMOCTb 0O0JIb-
HBIX OCTAeTCsI Ha HU3KOM ypoBHe [3].

HewmanoBaxkHyIO pojb WIpaeT M BO3pacT Ma-
nmueHToK. CyIlecTByeT ABa Pa3IUMYHbBIX ITPOGUIIS
¢GakTOpOB puCKa BO3HUKHOBEHMSI paKa BYJbBBHI,
KOTOpBIC 3aBUCSIT OT Bo3pacTa. 3JI0KauyeCTBEHHBIC
HOBOOOpa30BaHMsI, pa3BUBAIOIINECSI Y SKCHIIUH
B Bo3pacTe 10 65 JieT, KaK IIpaBUI0, UMEET TOT K€
npoduiib pUucKa, 4YTO M IAPYTrue aHOreHUTaJIbHbIe
BUbI paKa, a MMEHHO CBsI3b C HU3KUM COLIMAJIbHO-
SKOHOMHWYECKUM CTATyCOM, PUCKOBAaHHBIM CEKCY-
aJIbHBIM TIOBeAeHUEM, HalnuueM nHpekuun BITY
n xypenuewm [1, 20, 50]. Kpome TOTO, 5TV HOBOOO-
pa3oBaHMUs 4Yallle BO3HMKAIOT Y XXEHIUMH C Aua-
THO30M JIPYTUX BUIOB paka, OCOOCHHO CBSI3aHHBIX
¢ BUY-undpexkuueit u kypeHuem curapet [38].
[NoBbIllIECHHOMY PUCKY pa3BUTHUSI pakKa BYJIbBbI
Y BHYTPUAIUTEINATbHON HEOIJIa31U Y BYJIbBbI 11O/ -
BEP3KEHbI XKEHIIMHBI C 0CIa0JIeHHBIM UMMYHUTE -
TOoM. Bo MHOTMX COBpeMEHHBIX paboTax OTMeJaeT-
cs1, uTo OT 1 10 37% B Y-n03uTUBHBIX MAIIUEHTOK
TaK>Ke UMEIOT BHYTPUBIIUTEINATbHYIO HEOILIA3K IO
BYJIbBHI [20].

WNHTEepecHO OTMETUTh, YTO Yy OOJIBHBIX pa-
KOM BYJIbBbI, HaXOISIIIMXCSI B IIOCTMEHOIIay3e
(55—85 nmeT), Kak IMpaBHJIO, OTCYTCTBYIOT B aHAM-
He3e MHMEKINH, Iepeaaloninecs MOJIOBBIM MyTEM
U, B OOJILLIMHCTBE CBOEM, HaHHbIE IMaLMEHTKU
He KypaT. B mogoonbix cnyuasx JHK BITY o6Ha-
pyKMBaeTcsI TOJbKO B 15% ciydaeB paka [38].

Tem He MeHee TIOCIIEIHHME MCCIICIOBAHMUS TO-
BOPSIT O TOM, YTO C KaXIbIM I'OAOM paK BYJIbBbI
«MOJIOJICET» U JaHHOMY 3a00JIeBAHUIO MOT'YT OBITH
MOABEPXKEHBI U OYE€Hb MOJIOAbIE AeBYIIKU. 10 cux
IIOP HESICHO, CBSI3aHA JIM TEHIEHLUS K yBeJnde-
HUWIO 9aCTOTHI HEOIJIa3WM BYJIBBEI C OOJIBIICH OC-

BEIOMJICHHOCTBIO HaceJeHUs U Bpadyell O pHUCKe
3ab0oeBaHuii, accounnupoBaHHbIX ¢ BITY, nam aTo
KOTOPTHBIN 2P deKT, CBI3aHHBIN ¢ U3MEHEHUSIMU
B CEKCYaJbHBIX MpaKTHKaX, KOTOpBIE HadaJIuCh
B KoHIIe 1960-X TIT., TAKMX KaK ITOBBIIIICHHAs CEK-
cyaJibHasi aKTUBHOCTH (paHHee Hayajlo I0JIOBOI
JKU3HU, YBEJIMYECHUE YKMCJIA ITOJOBBIX MTAPTHEPOB),
OTCYTCTBUE OapbepHOl KOHTPAUEHLUU U ITOBBI-
IICHHAsI pacIpPOCTPAaHEHHOCTh KYPEHHSI Cpean
KEHIIWH perpoayKTUBHOIo Bo3pacTa [1].

ATMONOrnsa N 3NNAEMUONOTNSA

Hosiroe BpeMsi C4uTaa0Ch, YTO OCHOBHBIM 3THUO-
JIOTUYeCKUM (akKTopaM pa3BUTHS paKa BYJbBHI
SBISIIOTCSI HapyImICHUSI B CHCTEME HEHpPOIHIO-
KpuHHOTro romeoctasa. OqHaKO Ha CErOAHSIIIHUN
JIEHb 3TUOJIOTU S paKa BYJIbBbI NU3yUYeHA JOCTATOYHO
mupoko. Ternepb cpear OCHOBHBIX (DAKTOPOB pHU-
CKa pa3BUTHUS JaHHOTIO BHUIA paKa BBIICISIOT I10-
XKUJIO Bo3pacT, uHbuuupoBanue BITY, kypeHue,
pa3JvyYHbIe BOCTIAJUTEIbHbIE COCTOSHUS BYJbBBHI,
NpeallecTByIollee OOJyYeHUue OpraHoOB MaJIoro
Tasza 1 UMMYHonepUIuUT. Takke B Ka4yeCTBE 3THO-
Jlornyeckoro akTopa BbIACISIOT MTO3IHEE HAYaI0
MeHcTpyauuu (15—17 neT) u paHHee HacTyIJIeHUE
MmeHonay3sbl (zo 40 seT) [1, 16].

HccnenmoBaTenu BBIACISIOT IBa paHHUX MATO-
TeHeTUUYCCKNX BaprMaHTa pa3BUTHUS paKa BYJIbBBHI:
MO3UTUBHBIN (KOHIMJIOMATO3HBI) W HEraTuB-
HBI (KepaTo3Hblil). KOHIMJIOMATO3HBII BapuaHT
OOBIYHO OOHApPYXMBAETCS Y MOJOIABIX NALlUEHTOK
(35—55 net) ¢ BHyTpUSNUTENMATBHON HeoTJIa3nuei
I—III cTeneHu TIXXeCcTU, MPU 3TOM OMYXOJb OTIU-
yaeTcs MyJbTU(GOKAaIbHBIM POCTOM U MaJibiM CO-
JIep>XKaHueM B Heli kepatruHa. KepaTo3Hblii ke xa-
paKTepeH IS XKCHIMUH MOXMUJIOTO U CTapUYeCKOTO
Bo3pacTa (cTapiie 55 JIeT) U aCCOLMUPOBAH C AUC-
TpodUUYECKUMU TTpoLieccaMU (HalipuMep, CKJIepo-
TUYECKMU JMINAK, JEeUKOILJIAKUs, Kpaypo3, aTpo-
dudecknii MaAM OUAOETHUUYECKHUI BYJIBBUT), WIINA
XpoHMYecKoll WHdeKIneidr (IIUTeJIbHAsT UMMY-
HOCyIIpeccus), Ipu 3TOM 4Yallle UMEeT MeCTO UH-
Ba3UBHBIN TMJIOCKOKJIETOYHBIN pakK, MOHO(OKAJIb-
HbII, C BLICOKUM COJepXKaHueM KepaTuHa [16, 46].

Kak mnpaBuio, mepBUYHOE TOpaxkeHUE dJallle
NpeacTaBJIEHO SI3BOM UJIU 3K30(UTHON OIMyXO0JIbIO,
pacnoJjiararonieiics mpeuMyIIecTBEHHO B 00JlacTU
0o0JIbIIONM MOJOBOM ryobl. BecTpeuaeTcst Takxke aABY-
CTOpOHHEE MOpakeHUE ITOJIOBBIX I'yD, OHO MOXKET
OBITh KaK CHMMETPUYHBIM, TaK U MYJIBTULICHTPUY -
HBIM. YCTaHOBJIEHO, UTO THCTOJIOTMYECKU Oojee
yeM B 80% ciiydyaeB pak BYJIbBBI SIBJISIETCS ITJIOCKO-
KJIeTOUYHBIM. K IpyruM TuItamM 3710Ka4eCTBEHHBIX
OINyXoJeil ByJIbBbl OTHOCST 0a3aJIbHO-KJIETOYHYIO
KapuUWHOMY, KOTopasi MpeAcTaBiasieT coboii Osi-
Ky, BO3BBIIIAIOIIYIOCS Hall TMTOBEPXHOCTHIO SITUTE-
Jiig, ¢ HeboabIIMM yriayOjieHueM B ueHTpe. Emle
OIUH TUI — KapLMHOMAa U3 0apTOJIUHOBOM XKeJie3bl
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WJIU TIPUIATKOB KOXU, SIBJISIET COOOI OIYyXO0JeBU -
HOe o0pa3oBaHUE U pacriojaraeTcsl B TOJIIE Ma-
JIBIX MJTU OOJIBIIIMX MOJOBBIX TY0, YTO MPUBOIUT UX
K OTeKYy, nedopManuu 1 najbHEHIIIEeMYy U3 bsI3BIIC-
Huto. Takxke BbIACTASIOT (GUOPO- UIU MUOCAPKOMY,
KoTopasi (POPMUPYETCS W3 TKAHEBBIX 2JIEMEHTOB
BYJIbBBI, U MeEJIAHOMY, IPEACTABISIONIYI0O COOOI
9K30(UTHOE 2JIaCTUYHOE OOpa3oBaHUE OKPYIJIOU
¢dopMBI YEpHOTO WJIM TEMHOKOPUYHEBOIO IIBE-
Ta [52]. CneayeT Takxke OTMETUTh, YTO MeJaHOMa
BYJIBBBI SIBJISIETCSI BTOPOU 10 paCIpOCTPaHEHHOCTH
3JI0KAQ4€CTBEHHOI OMYXOJIbIO BYJIbBBI M COCTABISIET
0K0J10 5% BCex cilydyaeB paka BYJIbBBL. XapaKTepHa
B OOJIBIIIEN CTETIEHU AJIS XKeHIIIUH OeJIOil pachl Imo-
uaoro Bospacra (50—70 ner) [4, 16].

BIMY 1 pak By/ibBbI: CUCTEMATUHECKNI
aHann3

Kak yxe Opuio ormeuyeHo, BIITY orHocutcsa
K OOHUM K3 OCHOBHBIX 3TUOJIOTUYECKUX (DAKTOPOB
BHCKa pa3BUTUS paka ByJbBbl. HaMu ObLT mpoBe-
JIEH MOUCK WUCCIAEAOBAHUM, KACAIOUIUXCS y4aCTUS
BITY B kaHLIEpOTE€HE3€E BYJIbBHI.

CucreMaTHYECKMl MTOUCK JIUTepaTypbl POBO-
AOMJCS C UCIIOJIb30BaHUeM 0a3 gaHHbIXx PubMed,
Web of Science u Google Scholar. O630p auTepa-
TYpbl OCYIIECTBJISJICS MO BCEM HCCJICIOBAaHUSIM,
KOTOpbIe ObLIM omnyoJuKoBaHbl ¢ 1993 mo 2024 rr.
Jns1 morcKa MOTeHIIMabHO peJeBaHTHBIX MCCIIe-
JIOBAaHUI MCIIOJb30BAJIMChH CIEAYIONINE TEPMUHBI:
pak ByJabBbI (vulvar cancer), IJOCKOKJIETOYHbIN
pak ByJIbBBI (vulvar squamous cell carcinoma unu
vulvar SCC) Bupyc nanuajomMsl yejoBeka (Human
papillomavirus), BITH (HPV).

Kpumepuu eéxaouenus u uckawouenus. B o0030p
BKJIIOYAIUCh HCCIIENOBaHUS, B KOTOPBIX MMEINCh
JaHHble 0 Haauuuu BITY GoJiee yemM B ogHOM CJTy-
yae OIyXxoJiv ByJibBbl, a Takxke ecau JIHK BITY 6b11a
HaleHa C TIOMOIIIbIO METO/IA ITOJIMMEPAZHOU LIETTHOM
peakuuu (ITIIP). PaGoThl, B KOTOPbIX YITOMUHAJIOCh
WCITOIb30BaHUE MEHee YYBCTBUTEIILHBIX METOJ/IOB
obHapyxeHus BITY (tTakux Kkak rubpuaunsaius in situ
U J0T-OJIOTTUHT), ObUIM UCKJIIOYeHbl. OO1ias pac-
npoctpaHeHHocTh BITY ObL1a paccunTaHa Kak Mmpo-
LIEHT OT BCEX CJIyyaes, MpoTecTUpoBaHHbIX Ha BITY.

151 MOBBIICHM ST KaueCcTBa ITPEACTABICHU S MH-
dopMal My U pe3ysbrata 0030pa ObLJI UCTIONb30BaH

J

B 6a3ax faHHbix (n = 249)
Publications identified through
database searches (n = 249)

My6avkaumm, MAEHTUGULMPOBAHHBIE YEPES MOUCK

LononHutensHele nybankaumm,
NOEHTUDOULMPOBaHHBIE Yepes apyrue
6a3bl faHHbIX (N =0)
Additional publications identified
through other databases (n = 0)

NaoeHTnoukaums
Identification

[

J

My6nvkauuy nocne yaaneHns nyénmkaTos (n = 228)
Publications after removal of duplicates (n =228)

/

CKPUHUHT
Screening

My6nvkauun, npoweaLime CKpuHuHr (n = 141)
Screened publications (n = 141)

McknoyeHHble nybnnkauum (n = 87)
Excluded publications (n = 87)

—
)
2 Y McknioyeHHble nccnegoBanus (n = 29)
8 - MpuymnHa: cTaTby UCKTIOYEHBI N3-32 HECOOTBETCTBUS
Z % MccnepoBanus, oLeHeHHbIE Ha NpeameT KpuTepusmM BkNtoHeHNs
S5 npuemnemMocTu (n = 54) > Excluded studies (n = 29)
g Studies assessed for eligibility (n = 54) Reason: articles excluded due to non-compliance
e with inclusion criteria
—
Y
)

MccnenoBaHus, BKIIIOYEHHBIE B KOIMYECTBEHHbIN aHanuna (n = 25)
Studies included in the quantitative analysis (n = 25)

Y

BknioyeHune
Inclusion

[

MccnepnoBaHus, BKOYEHHbIE B KAYECTBEHHBbIV aHanus (n = 6)
Studies included in the qualitative analysis (n = 6)

PI/ICyHOK 2. Bnok-cxema noucka v aHanu3a uccnepoBaHuii oNs BKAIOYEHUS B aHanu3, cocTtaBJ/ieHHas

c yyetom TpeboBaHuii PRISMA

Figure 2. Flowchart for searching and analyzing studies for inclusion in the analysis, tailored to PRISMA requirement
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TaGnuua 1. PacnpocTpaHeHHOCTb BUpYyca NanuijioMbl YeN0BeKa Npu pake ByJibBbl
Table 1. Prevalence of human papillomavirus in vulvar cancer

ABTop, roa, OnyxoneBasi TKaHb BYJibBbl
cTpaHa FeHoTunsl BMY Tumor tissue of the vulva
Author, year, HPV genotypes Bcero nauueHToB Yucno BMNY+ cnyyaes

country Total number of patients Number of HPV+ cases
[27] 16, 18, 33 63 19 (30,2%)
[12] 6, 11, 16, 18, 31, 32 60 19 (32%)
[54] 16, 18, 33 147 45 (30,6%)
[41] 16, 18, 31, 33, 52 308 209 (67,9%)
[33] 16, 18, 33 74 27 (36%)

16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68, 6,
[42] 11, 26, 34, 40, 42, 43, 44, 53, 54, 55, 57,61, 70, 71, 72, 116 58 (50%)
73,81, 82,83, 84

[53] 16, 33, 45, 52, 6, 18, 53, 62 116 81 (70%)
[55] 16, 18, 33, 52, 53, 54, 58 66 130 45 (34,6%)
[23] 16, 18, 31, 33, 45, 52, 59 176 121 (68,8%)
[39] 16, 18, 33, 52 144 34 (24%)
[10] 16, 33, 31, 51,52 98 19 (19,4%)
[37] 16, 18, 33, 56, 59 130 40 (30,8%)
[44] 16, 35, 33, 18, 58 25 11 (44%)
[18] 45 1709 489 (28,6%)
[13] 16, 18, 31, 33, 35, 45, 51, 52, 58, 59 58 12 (20,6%)
[36] 16 67 1(1,5%)
[22] 2,16, 33, 45, 52, 53, 54, 66, 70, 74 902 30 (3,33%)
[4] 16, 56, 45, 52 148 52 (35,13%)
[47] 16, 26, 33, 35, 39, 52, 66 74 42 (56,8%)
[45] 16, 31, 33, 44, 177 41 (23%)
[43] 16, 18, 45. 33, 31 30 23 (76,7)
[46] 16, 6, 18, 53, 56, 58, 82 102 17 (16,7%)
[31] 16 45 33(73,33%)
[34] 16 36 20 (55,6%)
[40] 16 53 41 (77,4%)

Bcero
Total - 4988 1529 (31%)

nHcTpyMeHT PRISMA (Preferred Reporting Items
for Systematic reviews and Meta-analysis). JI71s1 ipo-
BEJIEHUS CHUCTEMAaTUYECKOTrO aHajJlu3a Yy4YUThIBa-
JIUCh WCCIECIOBAHUS TUMA «CIY4al—KOHTPOJIb»,
KOTJa MaTepuajioM CIYXWIU oOpaslbl OIlyXoJie-
BOW TKaHU, B TOM YHucJie (PUKCUPOBAHHBbIE (hopMa-
JINHOM U 3aJIuThie TTaparuHOM 00pa3ibl (Ciryyait)
U HOPMAaJIbHOW TKaHUW (KOHTpPOJb). biok-cxema
MouCKa U aHaJiu3a MCCIEeNOBAHUU IJII BKJIIOYE-
HUSI B CUCTEMaTUYECKMIl 0030p mpeacraBjiieHa
Ha puc. 2.

B pesyabrate 661510 0TOOpaHO 25 UCCAEAOBAHU,
BKJTIouatomux 4988 obpasios onyxonu u 2524 o6-
pa31oB KOHTPOJIS.

B 1a6n. 1 B XpOHOJIOTUYECKOM MOPSIAKE Mpe-
CTaBJIEHbl BCE OTOOpPaHHBIE UCCIECIOBAHUS HJISI
NPOBENEHU S CUCTEMAaTUYECKOTO 0030pa.

IToka3zaHa BbICOKasl PacpOCTPAaHEHHOCTh BU-
pyca manuJIIoMbl YeJIOBEKAa MPU 371I0KAaYECTBEHHbBIX
HOBOOOpa30BaHMSX BYJbBbI, OHa cocTaBuia 31%.
Bo Bcex paccMOTpeHHBIX cily4yasax OblJT OOHApyKeH
BITY 16 tTuna, Tak:ke HanboJee YacTO B OITYXOJISIX

O0oabHBIX BcTpevaauch 18, 31, 33, 52 u 53 Tunsbl
BITY, gBiasioimuecss manujajoMaBUpycaMU BbICO-
KOI0 OHKOT€HHOTO prcKa.

M3 ob1ero nyna ucciaeaoBaHuii 06110 oToOpa-
HO 6 paboT TUIIA «CAyYali—KOHTPOJIb», OHU IIPE-
CcTaBJieHbI B Ta01. 2.

PacnpocTtpaHeHHOCTh BUpyca ManuJJoOMbl ye-
JloBeKa TIpU 3JI0OKAYECTBEHHBIX HOBOOOpa3oBa-
HUSX BYJIbBbl B MCCJIEOOBAHUSIX THUIIA «Clydyall—
KOHTpOJIb» cocTaBuyia 30%. CaMbIM pacrnpocTpa-
HeHHbIM TuItoM BITY okaszajicsa 16, HO Takke 4da-
CTO B OITYyXOJIIX BCTpevaauch u 18, 33 u 52 Tunsl.
HecMmoTpst Ha OTCYTCTBUE CTATUCTUUYECKOU 3HAUM-
MOCTH, TIOJYYEHHBbIE PE3YbTaThl BCE XK€ IMOKa3bl-
BalOT PUCK pa3BUTUS paKa BYJbBbI B IIPUCYTCTBUU
BITY. bosee Toro, pe3yJbTaThl, MOJYYEHHbIE B UC-
cJeoOBaHUSIX, HE OTHOCAIIMECS K TUMY «Clydar—
KOHTpPOJIb», TaKXKe HEJb3s1 HEe yYuThIBaTh. B Ha-
cTosllIee BpeMs OMyOJIMKOBAHO JOCTATOYHO MHOT'O
MOJOOHBIX Pa0dOT, MOKa3bIBAIOIINX BBICOKYIO pac-
npocTpaHeHHOCTh BIIY mpu 3710Ka4eCTBEHHBIX
HOBOOOPA30BaHUSIX BYJIbBBHI.
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TaGnuua 2. CeA3b BUpyca nanuiioMbl YesI0BEKA C PUCKOM pa3BUTUS paKa BYJibBbl
Table 2. Association of human papillomavirus with risk of vulvar cancer

ABTOp, rog, Cnyuai KoHTponb
cTpaHa Martepuan | Metop | FeHoTunbl BMY Case Control OR (95% CI)
Author, year, Material Method | HPV genotypes | Bcero | BM4Y+ | Bcero | BMNY+ p-value
country Total | HPV+ | Total | HPV+
TkaHb OR=43,182
U. Hording nup 19 ;
! (napadun) 16, 18, 33 63 . 101 0 (5,604-332,74)
Aanna, 1993 [27] | 1icc e (FrPE) | POR (30,2%) P =2,5992 x 10-¢
OR=2732,6
(/.,fggu) (7]85‘% )| 1088 | o | (877.353-19788,07)
M.M. Madeleine, |TkaHb, kpoBb| MLUP 16.18.31. 33 52 ’ P < 0,0001
CLUA, 1997 [41] Tissue, blood PCR T T 55 08 OR=1127,3
(he) | (50.9%) 0 (147,914-8590,9)
' = P < 0,0001
TkaHb 16, 18, 31, 33, 35, OR=517,0
2008, domm 42y | (napadun) MuF |39,45,51,52,56,| 116 sov | 518 | O (70,29-3802,494)
’ Tissue (FFPE) 58, 59, 66, 68 ° P=3,4043x 104
A.R. Kreimer, OR=2,705
dunnsHaws, 1."3“" ';g: 16 67 |1(15%)| 718 | g gty) (0,298-24,551)
2015 [36] Issue o P=0,361
M. Felez-
TkaHb OR=0,0117
Sanchez, nuP | 2,16, 33, 45, 52, 30 62 o
Wcnanms, T(_napa?::E) PCR | 53,54 66,70,74| 902 |333%)| & | (75%) (O’ngﬁ 81?7215)
2016 [22] issue (FFPE) =1,
. TkaHb OR=4,522
26'1"7'?“5‘?‘“9“"’ (napadum) I;IE;": 16,31,33,44, | 177 (2210/) 16 0 (0,5797-35,274)
Tissue (FFPE) ° P=0,202
OR=10,46
Bcero 358 66 ’
1633 o 2524 o (7,974-13,714)
Total (30%) (2,61%) P < 0,0001
O6CY)K,EI,€H me cokasi pacnpoctpaHeHHocTb UWHdekuun BITY

M3BecTHO, 4YTO BUPYC MNanMUJIJIOMbI 4YeoBeKa
MOXET ObITh NpPUYACTEH K Pa3BUTUIO IpeHMHBa-
3MBHOIO M MHBA3MBHOIO paka HUXKHUX OTACJIOB
MOJIOBBIX MyTeil. B 4aCTHOCTU YCTAHOBJICHO, 4YTO
BITY-uHbekns urpaet KJIIOUEBYIO pOJb B KaH-
LieporeHese ek matku [26]. 1 HecMOTpst Ha TO
yTo cBa3b BITY ¢ pakoM Iieiiku MaTKu goKasa-
Ha, Ha JaHHbIII MOMEHT B JIUTepaType HeT yoeau-
TEJAbHBIX JaHHBIX, IMOKa3bIBAIOIIUX MNPSIMYIO ac-
counauuio BITY ¢ npyrumMy aHOreHMTaJbHBIMU
OIYXOJISIMU.

B niocienHue roabl oTMe4aeTCs poCT 3a00JieBae-
MOCTHU OTHOCHUTEJIbHO PEAKUMU BUIAMU aHOTECHMU-
TaJIbHOTO paka, TAKUMM KaK pakK aHyca, pak Io-
JIOBOIO 4JIeHa U BYJIbBbI. MI3MeHeHUe paciipocTpa-
HEHHOCTH aHOTNeHUTAJIbHOIO paKa MCCJea0oBaTe/In
B OCHOBHOM CBSI3bIBAIOT C U3BMEHEHUEM CeKCyaslb-
HOT'O ITOBEJCHM I HACEJIEH U SI, KOTOPOE CIIOCOOCTBY-
eT yBenudeHuto nepegauu BITY [15, 32].

CoriacHo OIyOJIMKOBAaHHBIM HbIHE JIMTepa-
TYpPHBIM JaHHBIM, pacrpocTpaHeHHocTh BITY npu
pake BYJbBBI BapbupyeTcst oT 34 mo 55,5% [59, 30,
51, 21]. Ham cucrematruudeckuii 00630p BKJIIOUMJI
25 uccnemoBaHUM, 7 U3 KOTOPBIX MCCIEIOBAHUS
TUIA «CJIy4alil—KOHTPOJIb». Bblla IMoKa3zaHa BbI-

B OITYXOJIsIX BYJIbBBI (31%) 1O cpaBHEHMIO C KOH-
TpoJIbHOI rpy1ioii. [ToydeHHBIC pe3yabTaThl CO-
IJ1acyIOTCSI C OIyOIMKOBAaHHBIMM paHee MTaHHBI-
mu. Tak, HarrpuMep, B KOPEHCKOM MCCISIOBAHUN
J. Ngamkham u coaBT. n3 25 uccienoBaHHBIX 00-
pa3uoB BITY-nonoxuteabHbIMU OKa3aauch 11 na-
nueHToB (44%). IlokazaHo, 4To HauboJiee 4acTo
BcTpevaroumes turtom BITY Ow11 16, pexxe BcTpe-
vanuch 35, 33, 18 u 58. Kpome toro, 7 u3 11 (63,63%)
NAalMeHTOB ObBLIN MWH(MUIIMPOBAHBI OMHUM THIIOM
Bupyca. Y 45,45% (5/7) nauueHTOB ObLJ1 OOHAPYXKEH
16 Tumt BITY, ogyH manueHT MMeT MOHOMH(EK LM IO
33 TumnoMm u elle oguH — 35 tunoMm. B 36,36% ciy-
JaeB BBISIBJICHA MUKCT-MH(EKIUS, TTOKa3aHO CO-
yetaHue 16 u 18 Tunos, 16/33, 16/35, a takxke 16/58.
BITY HU3KOro OHKOreHHOro pucka B JaHHOM MC-
cJeloBaHUM He OOHapy>KeHHI [44].

P.S. Rantshabeng ¢ coast. B 2017 1. moka3sain,
YTO CaAaMYI0 BBICOKYIO PacIipOCTPAaHEHHOCTb MMeEJ
BITY 16 tuna, oH oOHapy>KMBajCsd NMPHU TJIOCKO-
KJIETOYHOM pake ByJbBbl — 81% (34/42), a camas
HHU3Kasl pacIlipoCTpaHeHHOCTh HaOJIomaiach IIpU
MJIOCKOKJIETOYHOM pakKe MOoJ0oBOro ujieHa — 39%
(5/13). HTEpECHO OTMETUTbH, UTO JPYTHE BBICO-
KooHkoreHHbie Tunsl HPV (26, 31, 33, 35, 39, 45,
51, 52, 66 u 68) HaunboJiee YaCTO BCTPEYATUCh IIPHU
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MJIOCKOKJIETOYHOM pake MojoBoro ujieHa — 46%
(6/13), ipu 3TOM camasi HU3Kasl 4yacToTa BCTpedae-
MOCTM OTMeyYajach MPU IMJIOCKOKJETOUHOM pake
BYJbBbI — 19% (8/42). Hamu Tak:>ke Obli1a TOKa3aHa
BbICOKAas pacrpoctpaHeHHocTh BITY 16, 18, 33, 35
u 53 Tunos [47].

K untepecHomy BeiBoay npuuiiu E. Kolitz ¢ co-
aBT. OHM mokaszaiu, yto crtaryc BITY mpu pake
BYJIbBBI HE BJIMSIJI Ha OOIIYIO BBIXKMBAEeMOCTb Ma-
LIMEHTOK WJIY BbIKMBA€MOCTh 0€3 IporpeccrupoBa-
HU S, TOTAA KaK Ipyrie UICTOYHUKU CBUIETEIbCTBY-
10T 0 TOM, 4TO BITY-nO3UTUBHBIE OHKOJOTUUECKIE
0OJIbHBIE UMEIOT JIYUIIIYIO BEIXKMBAEMOCTb I10 CpaB-
HEHUIO C MalueHTaMU, He HeCylIMMU BUPYC Ma-
nuajiomsl [17, 34]. B yacTHOCTUH, TaKOl pe3yabTar
ObLJ MOKa3aH JJisd OOJbHBIX PAKOM IIEUKU MATKH.
IIpu sTOM ciienyeT OTMETUTb, YTO BBIKMBAEMOCTh
MalMeHTOK 3aBUCUT B OOJbIICH CTereHu OT hpu3u-
yeckoro ctaryca BITY. Tak snucomanbHast dopma
BUpYca SBJsIETCS OJJarONpUSTHBIM ITPOTrHOCTUYEC-
KUM (haKTOPOM, TOTJa KaK BbIKMBA€MOCTb Mallu-
€HTOK C MUHTEerpupoBaHHON (hopMoOil BUpyca 3HAUU-
TEJbHO HUXE 0 CPAaBHEHMIO C OOJBHBIMU, UMEIO-
IMMU CMEILLIaHHY 0 3ITHMCOMaJIbHY10 (hopMmbl [29].

Takke B JuTeparype BCTPEUyaroTCs MUCCIeno-
BaHUSsI, TOBOPSIIIIE OO0 OTCYTCTBUM MPSIMOU CBI3U
NanuaJioMaBUPYCHONM UHMEKIIUU C PAKOM BYJIbBHI.
Tak, Hampumep, B cBoeM ucciaenoBaHuu M. Preti
C COAaBT. Mpeanojoxuau, urto poib BITY B KaH1e-
poreHe3e ByJbBbl MajoBeposiTHa. JIHK BITY 6b1ia
oOHapy:KeHa 1uIlb B 9 ciyyasx us 115 (7,8%) [46].

Cnucok nutepatypbl/References

3akJito4eHme

BITY-undexkuus saBasercs KIYEBbIM (HaKTO-
pOM pHCKa Pa3BUTHUS 3JI0KAYECTBEHHBIX HOBOOO-
pa3oBaHUI BYJbBBI U 3TO MOATBEPXKIAETCS HBIHE
CYLIECTBYIOIIMMU UCCIENOBAaHUSIMU. B TaHHOM cu-
CTEMATUYECKOM 0030pe MBI IPOAEMOHCTPUPOBAJIU
BBICOKYIO PACIIPOCTPAHEHHOCTh NAMTUJIJIOMaBUPYC-
HOU MH(EKIIMU NTPpU pake ByabBbl. Kpome Toro, no-
Ka3aHa BBICOKAas 4YaCTOTa BCTPEYAEMOCTU BBICOKO
OHKOTeHHBbIX TUIOB BITY B o1y XxoJsix BYJIbBHI.

IMockonbKy pak BYyJIbBbI MOXET IIPOTEKATh Oec-
CUMIITOMHO, TTAlIUEHTKHU, KaK MPAaBUJIO, TOCTYTAIOT
Ha JICYEHUE YK€ C paclHpOCTpPaHEHHBIMU (hopMaMu
3aboseBaHUsl. DTO SIBJSIETCS CYIIIECTBEHHOW ITPO-
0J1eMO TTpU JIeYeH U JaHHOW OHKomnartoJjioruu. B Ha-
CTosIlee BpEeMsSI HE CYLIECTBYET CIEeLU(UIECKOTo
CKPUHMHTA TaKUX MAallUEHTOB, a OTOMY HauoboJjee
3 deKTUBHON cTpaTerueil CHUXeHus 3a00JieBaeMo-
CTU PAKOM BYJIbBBI SIBJISIETCS JICUEHUE TTPEIONMyXOJe-
BBIX TTOPAXXEHU I HAPYXKHBIX MMOJIOBBIX OPTaHOB.

IMonmy4yeHHBIE pe3yabTaThl MOKA3bIBAIOT HEOO0-
XOAUMOCTb IPOBOIUTH CBOEBPEMEHHBII CKPUHUHT
NAalMeHTOB, UMEIOLIUX B aHAMHE3€ ManuJIJIOMaBU-
PYCHY0 MUHMEKIIUIO C LIEJTbIO MPEeNyNPEeaUTh Pa3BU-
THE 3JI0KAYECTBEHHBIX HOBOOOPA30BAHU A BYJIbBHI.
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PUJNTOTEHETUHECKASA XAPAKTEPUCTUKA

U AHAJIN3 AHTUTEHHbIX SMNMUTOMNOB
POCCUUCKUX POTABUPYCOB B CPABHEHUM
C BAKUMHHBIMU LULTAMMAMMU

T.A. Cammna, O.B. Mopo3osa, E.. Beiukxanuna, H.B. Enudanosa, H.A. Hosukosa

DbYH Huxiceeopodckuil HaAyuHO-UuccAe008amenbCKuil UHCMUmym snudemuosocuu U MUKpoouoiocuu
um. akademuxa U.H. baoxurnoii Pocnompebnadsopa, e. Huxcruii Hoseopood, Poccus

Pestome. Hakonienue mytauuii B aMMHOKMCIOTHOM MOCIEN0BATEIBHOCTU UMMYHOJOTUYECKHU 3HAYUMBIX PETHOHOB
0eJIKOB Hapy>KHOTO KaIlCHAa Y TIOKAJIbHO IUPKYINPYIONINX POTaABUPYCOB MOXKET IIPUBECTH K CHIKEHU IO 3(D(hEKTHUB-
HOCTH 3aIIUTHI, COOPMUPOBAHHOM BaKIMHOI. Llenrh paboTel — cpaBHUTEIbHBIN aHATN3 POCCUMCKIX POTABUPYCOB
M IITaMMOB MHIWICKOH ITeHTaBaJIeHTHOM BaKIIMHBI, OH00peHHO 11t mpuMeHeHus B PO B 2020 . Mamepuaawt u me-
moodsi. icrionb3oBanu 38 poTaBUpPyC-TIOJIOKUTEIBHBIX 00pa3IoB OT AETei ¢ OCTPOil KUIIEUHOM WH(EKIIUEH, BISIB-
neHHbIX B 2022—2023 rr. ®parmenTsl KAHK rena VP7 pnuHoit 877 1.H. CeKBEHUPOBAJIN 110 ABYM LIETSIM Ha TIpHU-
6ope «Hanodop 05». @uyoreHeTHUeCKUi aHaIM3 MPoBoAWIN B nakere mporpaMmm BEAST. B utorosyio BbIOOPKY
Bonnta 161 mocienoBareabHOCTh TeHa VP7 m3onsitoB PBA 13 tpex roponos Poccnm (Huxnamit Hosropon, Mocksa,
HoBocubupck), Ipyrux cTpaH ¥ TaMMOB BaKIIMH. Pe3yibmamel. YcTaHOBIEHA MPUHALIEKHOCTh POCCUMCKUX PO-
TaBUpPycoB K 13 nuHusam u/unu cyonunusam (Gl-1-A, GI-11-C, G2-IVa-1, G2-1V-3, G3-1, G3-3-a, G3-3-e, G4-I-c,
Go6-1, G8-1V, G9-111-d, G9-VI-e, G12-111). Bakuunusie mrammsl (D, W179-9, A41CB052A, DS-1, SC2-9, P, WI78-8,
ST3, BrB-9, WI179-4, AU-32, 116E) B kaxioM cjydyae TpynmnupoBajiuch obocobnaerHo (Gl-111, G1-1I-A, G2-1,
G2-11, G3-3-d, G4-1-a, G6-1V, G9-1, G9-11). CpaBHUTEIbHBII aHAIU3 B 00/1aCTH AHTUTEHHBIX SIIUTOIOB, K KOTOPHIM
dbopMuUpyIOTCS HEWTpaNU3yIOIIMe aHTUTENA, MToKa3aa OT 3 10 6 aMUHOKUCIOTHBIX Pa3sIuuuil MEXIy POCCUICKU-
MM ¥ TOMOTUIIMYHBIMU UM BaKIIMHHBIMH IMITaMMaMu. Hanbomplee KOTUIECTBO OTMEUCHO Y M30JISITOB CYONIMHMI
Gl1-1-A, G2-1Va-1 u nunum G3-1. B obmactu T-KJIETOUHBIX SMUTOMOB 0O0HapyX)eHo oT 1 1o 4 3ameH. HaubGonbiee
YUCJIO pa3nuIuii uMenu potaBupycel tuHuM G3-1 u cyonuuauu G4-1-c. Boigoods:. 1151 IIUPOKO PaCIIpOCTPAaHEHHOTO
Ha Tepputopuu Poccun Bapuanta renotuna G3P[8] murum G3-1 BbIsSIBICHO 6 3aMeH B HEUTPATU3YIONINX U 4 3aMEHBI
B T-KJIETOUHBIX 3MUTOMNAX B CPABHEHU U C TOMOTUITMYHBIMU BaKIIMHHBIMU IITaMMaMu. Pe3ynbTraThl pabOThl UMEIOT
3HAYEHMe AJIs1 TOHMMaHU S MOTEHIMaJbHOTO BO3JCHCTBUS BAKIIMH HA aHTUTEHHYIO CTPYKTYPY MOMYISIIUM POTaBU-
pycoB B Poccun.

Karouesoie caoea: pomasupycol, anmueeHHole INUMONbL, AMUHOKUCAOMHbIE 3AMeHbl, POMAGUPYCHble 8AKUUHDL, UL0ceHemU1ecKuil
aHanu3, AUHUY pOMagupycos, cyosuHuU pomasupycos.
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2025, T. 15, Ne 2 durnoreHeTUYECKNIA aHaN3 POTABMPYCOB

PHYLOGENETIC CHARACTERISTICS AND ANALYSIS OF THE ANTIGENIC EPITOPES OF RUSSIAN
ROTAVIRUSES IN COMPARISON WITH VACCINE STRAINS
Sashina T.A., Morozova O.V., Velikzhanina E.I., Epifanova N.V., Novikova N.A.

Academician I.N. Blokhina Nizhny Novgorod Scientific Research Institute of Epidemiology and Microbiology, Nizhniy Novgorod,
Russian Federation

Abstract. Accumulation of mutations in the amino acid sequence of immunologically significant regions of the outer capsid
proteins in locally circulating rotaviruses may reduce the effectiveness of vaccine-generated protection. The aim of the
work was to comparatively analyze Russian rotaviruses and strains of the Indian pentavalent vaccine approved for use in the
Russian Federation in 2020. Materials and methods. There were used 38 rotavirus-positive samples derived from children
with acute intestinal infection identified in 2022—2023. cDNA fragments of the VP7 gene 877 bp long were sequenced by two
strands using “Nanofor 05” device. Phylogenetic analysis was performed using BEAST software package. The final sample
included 161 VP7 gene sequences of RVA isolates from three Russian cities (Nizhny Novgorod, Moscow, Novosibirsk),
other countries, and vaccine strains. Results. Based on the results of phylogenetic analysis, Russian rotaviruses were found
to belong to 13 lineages and/or sublineages (G1-I-A, G1-11-C, G2-1Va-1, G2-1V-3, G3-I, G3-3-a, G3-3-¢, G4-I-c, G6-1,
G8-1V, G9-11I-d, G9-VI-e, G12-III). Vaccine strains (D, WI79-9, A41CB052A, DS-1, SC2-9, P, WI78-8, ST3, BrB-9,
WI79-4, AU-32, 116E) were grouped separately in each case (G1-111, G1-11-A, G2-1, G2-11, G3-3-d, G4-1-a, G6-1V, G9-1,
G9-1I). Comparative analysis in the regions of antigenic epitopes targeted by neutralizing antibodies showed 3 to 6 amino
acid differences between Russian and homotypic vaccine strains. The highest number was observed in isolates of sublineages
GI-I-A, G2-1Va-1 and lineage G3-I. In the regions of T-cell epitopes, 1 to 4 substitutions were found. The greatest number
of differences had rotaviruses of the G3-I lineage and the G4-I-c sublineage. Conclusion. For the G3P[8] variant of the G3-1
lineage, which is widespread in Russia, 6 substitutions in neutralizing epitopes and 4 substitutions in T-cell epitopes were
found in comparison with homotypic vaccine strains. The study results are important for understanding a potential impact
of vaccines on the antigenic structure of the rotavirus population in Russia.

Key words: rotaviruses, antigenic epitopes, amino acid substitutions, rotavirus vaccines, phylogenetic analysis, rotavirus lineages, rotavirus sublineages.

BeepneHnune

PoraBupycet A (PBA, Bua Rotavirus A, pon
Rotavirus, ceMm. Sedoreoviridae) BBI3BIBAIOT OCTPBIN
TaCTPOSHTEPUT Yy OeTeil MIIafIle 5 JIET U SIBIISIOTCS
aKTyaJIbHOU IIPO0JIeMOM 31paBOOXpaHEHM I BO BCEM
mupe. [To olieHKaM, mojydyeHHbIM B [J100ajibHOM
UccnenoBanuu bpemenu bonesuneir B 2016 1. (Global
Burden of Disease Study 2016), mociie Hayajia Ipu-
MCHEHMS BaKIIMH, OHU CTAaJIM MIPUINHON 258 MITH
ciaydaeB ractposHTepuTa, 1 537 000 rociurannsa-
it m 128 500 cMmepTeil cpeau meTeit mo 5 JeT, mpu
stom 104 733 u3 Hux — B LlenTpansHoit Adpuke [65].
B Poccuu poTtaBUpPYCHI €KETOIHO BBI3BIBAIOT 3MM-
He-BECCHHMII IIOOBEM 3a00JIeBACMOCTU OCTPBIM
ractposHTeputoM. B 2023 1. poTaBupycHas MH(pEK-
oust (PBU) cocraBuia IOUYTH ITOJIOBUHY ClIydacB
ocTpoii kumredHoi wmHpekuuu (OKM) ycraHOB-
JIeHHOM aTHoJIoruu (44,62%), nmpu 5TOM OKa3aTellb
3aboneBaemoctu PBU cocraBun 59,6 Ha 100 ThIC.
HaceJICHUs M OCTaBaJICsI HECKOJIBKO HUXKE CpemHe-
MHoroJjieTHero ypoBHs (74,95) [3], uTo oTpaxkaeT
MHPOBYIO TCHIASHIINIO, CBSI3aHHYIO C OTpaHUYCHU-
aMu Bo BpeMd mangemuu COVID-19 [17].

BupuoHbsl poTaBHpYyCOB MPENCTAaBIISIOT COOOIt
0e3000/I09eUHBIC TPEXCIOWHBIC YaCTUIILI pa3Me-
poMm okoiyio 100 aM. I'eHoMm coctout u3 11 cermeH-
ToB THPHK 1 okpy>keH 0eJIKOM cepaiieBUHBI VP2,
KOTOPBI B CBOIO OYepeIb 3aKJIIOYECH BO BHYTPEH-
HUit Kanicua u3 6eska VP6. Hapyxubiii ciioit pop-
mupylot 6enku VP4 u VP7 [30]. I'enbl, Konupyio-
mue 0eJIKM HapyKHOTO KallCha, JeXXaT B OCHOBE

OuHapHOIl KJjaccupuKaluuMu POTABUPYCOB C HUC-
nonb3oBaHueM G- u P-reHotumnoB. OOHapyXeHO
6osiee 70 KOMOMHALIMI TEHOTUNOB, OAHAKO B MUPE
yaie Bcero BcTpevatorcsa GIP[8], G2P[4], G3P][§],
G4PI[8], G9P[8] u G12P[8] [10].

YyuteiBasg MIMPOKYIO PaACIIpPOCTPAHEHHOCTh
u akTyajibHocTh PBU B Mmupe, crienuanuctel BO3
PEKOMEHIOBAJIU AJIs1 T100aJTbHOIO MPUMEHEHUS
YeTbipe XWBbIEe POTAaBUPYCHBIE BakKIMHBI. Boiee
110 cTpaH BBeJM UX B HAlIMOHAJbHBIE TTPOrPaMMbI
nMmMmyHuszaguu. C 2006 I. IIUPOKO UCIIOIL3YIOTCS
MoHoBaJjieHTHas BakiiMHa (RVI1, benbsrus), coaep-
xkamasg mrtamMMm reHotumna GI1P[8], BblaeseHHBIR
OoT pebeHKa, W MeHTaBaJieHTHass BakiuHa (RVS,
CIIIA), B cocTaB KOTOPOUl BXOAST peacCOpPTaHT-
HbI€ IITAMMBbI, IOJYYEHHbIE OT BUPYCOB UeJOoBeKa
U KPYITHOT'O pPOTaTOro CKOTa U UMEIOIIUE T€HOTUTTbI
Gl1, G2, G3, G4 u P[8] (tada. 1). HeckonbKo nmo3-
Hee, B 2018 1., ObLIM OMOOPEHBI AJII MPUMEHEHUS
elle 1Be BaKIIMHbBI, pa3paboTaHHble B UHIUU: MO-
HOBAJICHTHAas ¥ MeHTaBaJiIeHTHasi. MOHOBaJleHTHAas
BakKI[MHA OCHOBaHa Ha MPUPOJHOM PEaCcCOPTAHT-
HoMm mTtamMme 116E renoruma G9P[11], BblmesieH-
HOM OT HOBOPOXJEHHBIX ¢ OECCUMIITOMHOU WH-
dekuueii. I[leHTaBajleHTHass BaKIMHAa CONEPXKUT
peaccopTaHTHhI, TOJyYeHHBIE OT pOTaBUpYyca KPyII-
HOT'O pOraToro CKoTa i poTaBUPYCOB UeJIOBEKA C Ie-
notunamu Gl, G2, G3, G4 u G9 [18].

K 2019 r. npyuMeHeHUe BaKIIMH MO3BOJUJIO CYy-
IIIECTBEHHO CHU3UTH 3a00JIeBAa€MOCTb U CMEpPT-
HOCTb OT pOTaBUPYCHOM MHbeKIKu B Mupe [16, 35].
Ilo ouenkam cneuuanuctoB LIeHTPOB MO KOHTPO-
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Tabnuua 1. XapakTepucTuKa BaKLMHHbIX LUTAMMOB POTaBupyca

Table 1. Characteristics of rotavirus vaccine strains

H FeHoTUN Fop BbipENEHUSA
a3BaHue BaKLMHHOro/ BAKLUMHHOTO HCXOZHOIO Homep
BakuuHa UCXOAHOrO WTaMmma wTamMma wramma GenBank Ccbinka
Vaccine Name of v;('fgilge/orlgmal Vaccine strain Year of original (?]ir;]Bsgrk Reference
genotype strain isolation
MoHoBaneHTHas, RV1 (Benbrus)
Monovalent, RV (Belgium) A41CB052A G1P[8] 1988 JN849114 [72]
MoHoBaneHTHas (UHpua)
Monovalent (India) 116E GIP[11] 1985 114072 [32]
WI79-9 G1P[5] 1983 GU565057
SC2-9 G2P[5] 1981 GU565068
';::t"a‘i;’l‘:r:';;‘:/"s (F:J‘gsA()CL”A) WI78-8 G3P[5] 1983 GUS65079 | [45]
’ BrB-9 G4P[5] 1984 GU565090
WI79-4 G6P[8] 1983 GU565046
D G1P[5] 1974 AB118022
NsTuBanexTHas (Mnaus) DS-1 G2P[5] 1976 AB118023
Pentavalent (India) A P G3P[5] 1974 AB118024 [69]
ST3 G4P[5] 1975 EF672616
AU-32 GIP[5] 1985 AB045372

a0 u npodunaktuke 3adboseBanuii CILIA (CDC),
BaKIIMHALIMSI CIIOCOOCTBOBajla COKPAILICHUIO YKC-
J1a cMepTeit Ha 36% [15]. ExXeromHo OoHUM IOMOraoT
MpPeIoTBPaTUTh 0KoJI0 751 609 rocniutanu3arnuii [35].
Ha tepputopun Poccuu ¢ 2012 u 2020 r. cooTBeT-
CTBEHHO pa3pelleHbl s IIPUMEHEHUS IBE IeHTa-
BaJICHTHbIE BaKLMHbL. OIHAKO OXBaT BaKIIMHAlIU-
eil IeTCKOro HaceJieH!s B 1ieJoM I10 cTpaHe B 2022
n 2023 rr. octaBascs KpaitHe Hu3kuMm (7,15 u 12,07%
COOTBETCTBEHHO) 1 HE OKa3bIBaJl BIMSIHUE HA ITPOSIB-
JieHus armuaeMudeckoro npouecca PBU [3].

PoTaBupychl xapakKTepusyrTcsi OOJIbILIUM TIe-
HETUYECKUM U aHTUTeHHBIM pa3HoobOpa3ueM. OHu
peanu3yioT MOJIEKYJISIpHbIE MeXaHU3MBI TeHepa-
LMY HOBBIX BAPUAHTOB, YTO ITO3BOJISICT UM YXOIUTh
OT UMMYHHOI'O OTBETa XO3sIMHa — KaK €CTeCTBEH-
HOTO0, TaK ¥ COOPMUPOBAHHOTO BAKIIMHOMN. DTU Me-
XaHU3MbI BKJIIOUAIOT ObICTPOE BO3HUKHOBEHME HO-
BBbIX BAPUAHTOB ITOCPEACTBOM peaccopTalluu 1 3a-
MMCTBOBAaHUSI T€HOB OT POTABUPYCOB KMBOTHBIX
(aHTUTEHHBI! MUPT), ¥ TTOCTEIICHHOE HAKOITJICHHUE
TOYEUHBIX MYTALlUii B UMMYHOJIOTMYECKU BaXKHBIX
obnactax (aHtureHHbI apeiid) [30]. OCHOBHBIMU
OeJIKaMM, KOTOpbIe Paclo3HAIOTCS HEUTpai3ylo-
MMM aHTUTEJIaMU U BUPYC-CIeUUGUISCKUMU
T-numdbouuTaMu, CYUTAIOTCS KOMIIOHEHTBHI Ha-
pyxHoro karncuaa VP4 u VP7 [67, 72]. Paznuuus
MEX 1Y JIOKAJILHO LM PKYJIUPYIOIIUM POTaBUPYyCaMU
M BaKIIMHHBIMUY IITAMMaM#1 B aHTUTEHHBIX SITUTO-
max Ha ITOBEPXHOCTHU 3TUX OCJIKOB MOIYT BIIMSITh
Ha 3P (GEKTUBHOCTH IeHCTBUS BaKIMH. Tpumep VP7
Ha IBa aHTUTCHHBIX 3MUTOINA IJIS HEUTpaau3ylo-
mux aHuTuted: 7-1 u 7-2. Dnurton 7-1 oxBaThIBaeT
00J1aCTh Ha TPaHUIIE IBYX CYOBEAMHUIL U II0O3TOMY
pazmnesieH Ha yyacTKu 7-1lau 7-1b [9]. B N-koHIIeBOM
yuacTke 06esika VP7 o6Hapy:KeHBI I1Be 001aCTH, pac-
no3HaBaeMble T-kKaeTkamu [36, 68].

B mpenpinyinx ucciaenoBaHUSIX ObLIN OXapakK-
TEpU30BaHbl pa3anuus poccuiickux PBA n kom-
MOHEHTOB oAHo# meHTaBajieHTHOU (RV5, CIIA)
M IBYX MOHOBaJICHTHBIX BaKIIMH (benbrust, UHn1sI)
B UMMYHOJOTMYECKHU 3HAUMMBIX 00J1aCTsIX OCIKOB
poTtaBupyca [2, 48, 49]. Hacrosas padoTa sIBis-
eTcsl MPOMOJIKEHUEM 3TUX HMCCIEIOBAaHUN M TIO-
CBsIIIIeHA CPaBHUTEJIBHOMY aHaJIM3y reHa U Oejika
VP7 poccuiickux mITaMMOB U KOMIIOHEHTOB TIE€H-
TaBaJIeHTHOM BakIMHbI (MH M), omnoOpeHHOo 1151
npumMmeHenus B Poccuu B 2020 .

Matepuanbl n MeToab!

B pa6orte umcrnonb3oBaniu 38 poTaBUpPYyC-MOJO-
KUTEJIbHBIX 00pa3loB dekanuili aeteil, rocru-
TaJIU3UPOBAHHBIX B MHMEKIMOHHBIN CTallMOHAP
Huxnero Hosropona ¢ nuarnozom OKMU B niepuon
¢ uiong 2022 r. nmo uroHb 2023 . JIJig HUX aMIJIU-
dunuposanu dparmenTsl KJAHK rena VP7 ninunoii
877 n.H. no MeToarKe, ony0JIMKOBaAaHHOI paHee [59].
IMonyyeHHble parMeHTbl OYMIAIU C MOMOIIbIO
KoMMepueckoro Habopa aas BbiaeaeHusi JIHK
u3 reqast (OO0 «®pakran buo», Poccust) u cek-
BeHUpoBaau Ha nipudbope «Hanodop 05> (OO0
«CuHTosi», Poccus) mo AByM LENsIM C UCHOJb-
30BaHUEM Habopa s cekBeHuUpoBaHus BigDye
Terminator v3.1 (Thermo Fisher Scientific, CIIIA).

M3 6a3b1 nanHbIx GenBank oToOpanu HyKIeoTUA-
HbIe TTocenoBaTe/bHOCTU TeHa VP7 49 poTtaBupycos,
nupkyaupoBasiiux B Husxknem Hosropone B 2016—
2022 rr., 1 35 poTaBUPYCOB, BbIIEIEHHBIX B MOCKBe
1 HoBocubupcke B 2017—2020 rr. Tak>ke B aHaIU3 B351-
JIM HYKJIEOTUIHBbIE mocenoBaresbHocT PBA u3 npy-
TUX CTPaH W BAaKLIMHHBIX IIITAMMOB WJIM T€X, YTO TO-
CJIY>KUJIU 17151 HUX OCHOBOIA (Tab1. 1). Bcero B BHIOOPKY
Bolia 161 HyKJIeOTHUIHAS MOCIEA0BATETbHOCTb.
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dunoreHeTUYeCcKnin aHanm3 poTaBmMpPycoB

HykiaeoTnaHble I aMUHOKUCIOTHBIE ITOCIIEIO-
BaTeJbHOCTU reHa VP7 BelpaBHUBaIU B MporpaM-
Me MEGA X. TlpoueHT cxoacTBa HYKJIEOTUIHBIX
MOCJIeA0BAaTEIBHOCTEN MEX Iy IITaMMaMU PacCcym-
THIBAJIM C MUCHOJb30BAHWEM METONA P-IUCTAHIIWA.
dunoreHerTndeckuii anaaus npopoauiu B BEAUTI
1.8.2 u BEAST 1.8.2. OnTtuManabHyi0 MOAEIb 3a-
MEH HYKJICOTUIIOB JJIs BbIpaBHUBaHUS IMomdupa-
Ju ¢ noMolbio baiiecoBckoro nHGOpMaIMOHHOTO
kputepus (Bayesian Information Criterion, BIC).
Haumenbuiee 3HaueHue BIC Ob1y10 paccunTano aist
mozaenu GTR (General Time-Reversible). /Iasa mone-
JIMPOBAHUSI CKOPOCTH 3BOJTIOLIMU Ha Pa3HbIX y4acT-
Kax IMocCjJIeqoBaTebHOCTU HCITOJb30BaJM raMMma-
pacrnipenenerue (+G) 1 gonyiieHue, YTO HEKOTOpas
YacTb CalTOB SIBJSIETCS DBOJIIOLIMOHHO HEU3MEH-
HbIMU (+]1). CKOpOCTH 3BOJIIOLIUMM 3aaBaJIv C TTOMO-
IIbIO JIOTHOPMAJIbHBIX HECTPOTUX MOJICKYISIPHBIX
yacoB. 3HaueHu#t 3¢ PeKTUBHOro pa3mepa BbIOOp-
ku (Effective Sample Size, ESS) 6onee 200 no3Bo-
auia noctuuyb MapkoBckasi nenb MoHTte-Kapio
(Markov chain Monte Carlo, MCMC) nauHo#i
80 MJH maroB. It TTIOCTPOSHUS M peaaKTUPOBa-
HUS (PUITOreHeTUYECKOro IepeBa ¢ MaKCMMaJIbHOM
HajaexkHoCcThio BeTBel (Maximum clade credibility,
MCC) ucnosib3oBanau nporpaMmbl TreeAnnotator
1.8.2. u FigTree 1.4.2. Knaccupukaumus cyoJuHui
BHYTpU G-T€HOTHUIIOB Ha (PUIIOTEeHETUYECKOM Je-
peBe MpelncTaBjicHAa B COOTBETCTBUU C JUTEpPaTy-
poii [6, 12, 14, 26, 28, 52, 57, 66]. s Bu3yanusauu
aHTUTEHHBIX caiiToB B mporpamMme Chimera wuc-
MOJIb30Bajld CTPYKTYPHYIO Mojesib TpuMmepa VP7,
noctynHyio B PDB mon Homepom 3FMG.

Pesynbrathl

dunoreHeTU4ECKMii aHaNnnU3 POCCUNCKUX
M BaKUMHHbIX LLITAMMOB Ha OCHOBe reHa VP7

DuioreHeTUYECKOE IePEBO, TOCTPOSHHOE Ha OC-
HOBE HYKJICOTUIHBIX TTOCTIEAOBATETBHOCTEN N30SI~
ToB PBA 13 Poccun (Huxnuit HoBropon, Mocksa,
HoBocubupck) u 1pyrux cTpaH, a Takke KOMITOHEH-
TOB BaKIIWMH, MpeAcTaBieHo Ha puc. 1. Poccuiickue
ITaMMBI BOILIIM B cOCTaB 13 KJjlacTepoB, COOTBET-
CTBYIOIIUX Pa3HbIM (DUITOTEHETUYECKUM JIMHUSIM
" cyonmmHusM. JABeHamarh mraMMoB reHoTuIra Gl,
nupykyauposasiive B Huxxnem Hosropone, Mockse
n HoBoucoupcke B 2017—2023 rT.,, OTHOCWJIHCH
K ¢unoreHetnyeckonn JuHuu GIl-II (cyonunus C).
OnuH mtamm u3 Huxxknero Hosropona 2017 r. Boiesn
B coctaB quHuu GIl-I (cyonunus A). BakuuHHbIe
IITAaMMBI TTPUHAAJIEXATU APYTUM (bUTIOreHEeTUYeC-
KUM KJlacTepam, cooTBeTcTBytomuM guHuu GI-111
(W179-9, D) u cyonunuu GI-1I-A (A41CB052A).
PotaBupycel reHoTtuma G2, B3sThie B UCCIIEAOBAHNE,
ObUIM TIPENCTABUTEASIMU JIBYX CYOJIUMHUI (uiore-
Hetnyeckoil auHuu G2-1V: a-1 (6 mtamMMoB) U a-3
(20 mmrammoB). Bakiimanbie mtammbl DS-1 u SC2-9
npuHaaiaexanu TuHusM [ u I1 cooTBeTCTBEHHO.

Poccuiickue potaBupychl reHotrumna G3 ObLId
HauOoJjiee TEeHEeTUYEeCKU TreTeporeHHbl. OCHOBHas
yacth mraMmoB (n = 19), BeisgBiaeHHbIX B 2017—
2023 rr., umenu renotun G3P[8] n ObuM mpencra-
ButeasaMu auHuun G3-1, koTopast BKJIOYAET ILUPO-
KO pacrnpocTpaHeHHbIIH B Mupe DS-1-mogoOHBbI
peaccCopTaHTHBIM BapuMaHT, KOTOPBIA B JIUTEpPAType
0003HAYaOT Kak «equine-like» — mMomoOHBII pOoTaBU-
pycam nouiaaeit [24]. Llupkyasuuss 1aHHBIX LITaM-
MOB Ha Tepputopuun Poccuu paHee yxe Obljla OTMe-
yeHa [4, 5, 47, 60]. Onun wtamm redoruna G3P[8],
BeIsiBeHHBI B 2023 1. B Hiknem Hosropone, ot-
Hocusica K cyonunuu G3-3-a. PaHee poTaBUpYyChI
JMaHHOW CYOJMHWM OBLIM IIMPOKO MPeACTaBICHbI
B Poccuu [5]. OnHako niocsie 2019 1. oHM He BBISIBIIS-
rck. B Utanum, HanmpoTUB, IPeaCTaBUTEIN JaHHBIX
uIoreHeTUYeCKMX TUHU UM KOIMPKYJIMPOBAH B TIe-
puon 2017—2020 rr. [13]. HeGoJibliast 4acTh LITAMMOB
(n = 6) orHocuiack K cyonmHuu G3-3-e, KoTopast
BKJIIOYAET 3SBOJIIOLIMOHHO OOOCOOJEHHbIE IITaM-
mbl reHotunia G3P[9], poncTBeHHBIE poTaBUpycam
Kollek 1 cobak [60]. BakuuuHbie mtamMmbl WI178-8
u P orHOCcuuch k cyonunuu G3-3-d, B cocTaB KOTO-
PO HE BOILIEJI HU OJIVH U3 POCCUMCKUX POTaBUPYCOB.

PoraBupycet renotuma G4P[8] (n = 7), Kak
¥ OOJIBIITMHCTBO BBISIBJIEHHBIX B Poccnu paHee, 0bL1H
npeactaButeassmMu cyonuHuu G4-I1-c. BakuuHHBIe
mtammbl ST3 u BrB-9 otHocunucs k cyonmnuanm G4-
I-a. OmuH mramMm redoruna G6P[9] mpuHamiexalr
muHun G6-1, B TO BpeMsl KaK BaKLIMHHBIN IITAMM
WI179-4 Bomen B coctaB iuHuu G6-1V. PoraBupycel
renotuna G8P[8] (n = 13) rpynmnupoBaauch B KJiac-
Tep, cCOOTBeTCTBYIOMMT cyonnaun G8-1V, u 6s1n
duroreHeTUYECKN OJU3KM PEacCOPTAHTHBIM PO-
TaBupycam u3 BberHama, WMcmanuwm, Taunanna,
Anonuwu u apyrux ctpan (2013—2017 rr.).

PoraBupycel renotuna G9 ObUIM TEHETUUYECKU
TeTepOreHHbI ¥ BOIILJIM B COCTaB IBYX (DUIOTEHETH-
yeckux auHui (I11 u VI). OcHoBHas yacTh mtamM-
MOB (n = 25) ObLIU MpEeACcTaBUTEIASIMU CYOJTUHUU
G9-I11I-d, 3adpukcupoBanHoit B Poccum ¢ 2011 . [1].
OctanpHble WITaMMBI (N = 7) OTHOCUJIUCH K CYy0-
auHuu G9-VI-e, peakoit 1jisi TEpPpUTOPUM Halllei
CTpaHbl. YBeJIMUYEHHE MOOJM IITaMMOB JdaHHOM
JVHUU TakKe ObLJIO oTMeueHO B Majnaiizuu, rie
B IIeJIOM OBLJI MOKa3aH pOCT BKJIaJa POTaBUPYCOB
B cTpykTypy OKMW no 37,2% [8], u B Kurtae [42].
Baknunubele mrammbl AU-32 u 116E npunan-
nexanu auHusM G9-1 u G9-1I cooTBeTcTBEHHO.
PoraBupycel reHotuna G12P[8] Bouinu B kyiactep,
cooTBeTcTBYOLMI AuHUKU G12-111.

CpaBHeHMe aMMHOKUCIIOTHOM NOCNIef0BaTEIbHOCTH
6enka VP7 poCcCUINCKMX U BAKLIMHHbIX LUTAMMOB
B 0071aCTU aHTUrE€HHbIX 3NUTOMNOB

CpaBHUTEIbHBIN aHaluW3 KOMIIOHEHTOB WH-
OUMCKOW TEHTAaBAaJICHTHOM BAaKLIMHBI MU TOMOTHU-
NUYHBIX UM POCCUNCKHUX IIITAMMOB B 00J1aCTU HEi-
TpaJU3yIOIIMX aHTUTeHHBbIX 3MUTONnoB 7-la, 7-1b
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U 7-2 mokasaJ oT 3 10 6 aMUHOKMCJIOTHBIX pa3Jjiu-
yuii (tad. 2). [Ipu aTOM HanboJIbIlIEe KOTUYECTBO
NPUCYTCTBOBAJIO y MITaMMOB cyonuHuii Gl-I-A,
G2-1V a-1 v nunuu G3-1. HaumeHbliee yucio 3a-
MeH umenu npeactaButenau cyoauHuit Gl-11-C,
G3-3-e u G9-VI-e. I'eTepoTUNIMYHBIE IIITAMMBI T'€-
sotumnoB G6, G8 u G12 B cBOeif aMMHOKUCIIOTHOM
MOCJEA0BATEIbHOCTU UMEIU CYIIECTBEHHO OOJIb-
111 aMMHOKUCJIOTHBIX 3aMeH (oT 13 no 19). B o61a-
¢t T-KJIeTOUHBIX anuTOoNnoB 6enka VP7 y romoTu-
MUYHBIX LITAMMOB ObIJIO OOHapy:KeHo oT 1 10 4 3a-
MeH (TabJ1. 3). Haubonbliee KOAMYECTBO pa3anduii
umesiu npeacraButenu auHuu G3-1 u cyoauHum
G4-I-c, a HaumeHbliee — cyonuHum G2-1Va-1.
VY reTepOTUINUYHBIX IITAMMOB B CTPYKTYpE aHTU-
TFeHHBIX cCaliTOB BbIsIBIcHO OT 10 10 16 3ameH.
ITockonbky Ha Tepputopuu Poccum poraBu-
pycbl JuHuM G3-1 ObIM OOHApyXKEHBI TOJIBKO
B 2017 r., aHaJMU3 JaHHOro BapvaHTa B 00JIaCTU
AHTUTEHHBIX AMUTOMNOB B CPaBHEHWU C BaKIIMH-

HBIMU IIITAMMaMU paHee He MpoBoaucs. B anurto-
nax 7-la, 7-1b u 7-2 11 HETO MOKAa3aHO 110 6 3aMeH
B cpaBHeHUU co mrTammamu P u WI78-8 (puc. 2),
B TO BpeMsl KaK B CTPYKType T-KJIETOUHBIX IMUTO-
OB B Ka’XKJOM cJydyae BbISIBJIEHO IO 4 3aMEHBbI.

O6cyxaeHne

B nanHOM MCcIeqoBaHUU OBLIO OXapaKTepU30-
BaHO pa3HooOpasue VP7-reHoBapnaHTOB pOTaBU-
pyca A, uupkynupyriuero B Huxxnem HoBropone
u Ipyrux ropomax Poccun. YcraHoBiIeHA MpUHAI-
JIEXKHOCTH IITAMMOB K 13 (pMI0reHeTUUYeCKUM JIM-
HUSM U cyonuHusM. [1pu 3ToM B KaxXXIoM cirydae
BaKIIMHHBIC IITaAMMBI TPYIIIMPOBAJINCHL 000CO-
OJICHHO OT POCCUMCKHUX.

Panee mpu aHanm3e KOHGOOPMAIIMOHHBIX aHTHU-
TeHHBIX 3nuTOoNnoB 7-la, 7-1b m 7-2 B cpaBHEHUU
¢ BakuMHHBIM mTaMMmoM A41CB052A (RV1) 6n1110
noka3aHo oT 8 1o 19 3aMeH, Tpu 3TOM HaUMEHbIIIee

u - lWUTAMMbI NEHTaBaneHTHoON BakuuHbl (UHauA) %é G31
pentavalent vaccine strains (India) 03 HuxHuli Hog2opod, 2017-2023 22., Nizhny Novgorod, 2017-2023
4 - LWITaMMbI NeHTaBaneHTHoM BakuuHbl (CLLUA) % Hoeocubupck, 2017-2018 22., Novosibirsk, 2017-2018

pentavalent vaccine strains (USA)
® - LITaMMbl MOHOBANEHTHbIX BaKLVH G3
monovalent vaccines strains

Mockea, 2019-2020 22., Moscow, 2019-2020

G3-3-e HuxHuii Hoezopod, 2017-2022 2., Nizhny Novgorod, 2017-2022
Mockea, 2018 2., Moscow, 2018

G3-3-a HuxHuii Hoe20pod, 2017 2., 2023 2., Nizhny Novgorod, 2017, 2023
Hoeocub6upck, 2017-2018 22., Novosibirsk, 2017-2018

Mockea, 2018-2019 22., Moscow, 2018-2019

G8-IV HuxHuii Hoe20pod, 2018-2021 22., Nizhny Novgorod, 2018-2021
, 2019 2., Moscow, 2019

G9-lli-d

HuxHuli Hoezopod, 2017-2023 22., Nizhny Novgorod, 2017-2023
Mockea, 2019-2020 22., Moscow, 2019-2020

Hoeocubupck, 2017-2018 22., Novosibirsk, 2017-2018

G9-VI-e Huxnuii Hoezopod, 2018-2023 22., Nizhny Novgorod, 2018-2023
Hoeocu6upck, 2017-2018 22., Novosibirsk, 2017-2018
Mockea, 2019-2020 22., Moscow, 2019-2020,

700

G12-lll HuxHuii Hoezopod, 2016 ., 2021 2., Nizhny Novgorod, 2016, 2021
Mockea, 2018 2., Hoeocubupck, 2017-2018 22., Moscow, 2018, Novosibirsk, 2017-2018

G1-lI-C Huxmuii Hogzopod, 2017-2023 z2., Nizhny Novgorod, 2017-2023
Mockea, 2017-2020 22., Moscow, 2017-2020
Hoeocub6upck, 2017-2018 22., Novosibirsk, 2017-2018

G1-I-A Huxnuii Hoszopod, 2017 2., Nizhny Novgorod, 2017

G4-1-C Huxtuii Hoezopod, 2019-2021 2., Nizhny Novgorod, 2019-2021
Hoeocu6upck, 2017-2018 2., Novosibirsk, 2017-2018

Mockea, 2018-2019 22., Moscow, 2018-2019

G6-l Huxnui Hoezopod, 2015-2016 22., 2021 2., Nizhny Novgorod, 2015-2016, 2021
Mockea, 2013 2., Moscow, 2013

G2-lVa-3

HuxHuti Hoe2opod, 2017-2023 22., Nizhny Novgorod, 2017-2023

Mockea, 2018-2020 22., Moscow, 2018-2020
Hoeocu6upck, 2018 22., Novosibirsk, 2018

G2-IVa-1 Huxnuii Hoezopod, 2016-2019 22., Nizhny Novgorod, 2016-2019
Mockea, 2018-2019 22., Hoeocubupck, 2018 22., Moscow, 2018-2019, Novosibirsk, 2018

PucyHok 1. PunoreHeTuyeckoe aepeBo Ha ocHoBe reHa VP7 poTaBupycos
Figure 1. Phylogenetic tree on the base of rotavirus VP7 gene

MpumevaHue. KBagpaTsl COOTBETCTBYIOT LUTAMMAaM NeHTaBaNeHTHON BakUuHbI (MHAMS), pPOMObl — LUTAMMaM NeHTaBaIEHTHOW

BakuMHbl (CLUA), Kpyrn — wtaMMam 06emx MOHOBANEHTHbIX BaKLMH.
Note. Squares represent strains of the pentavalent vaccine (India), diamonds — strains of the pentavalent vaccine (USA),

circles — strains of both monovalent vaccines.
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dunoreHeTUYeCcKnin aHanm3 poTaBmMpPycoB

MX YUCJI0 ObLJIO y IuTaMMOB reHotumna Gl, romotu-
MUYHBIX BAKIIMUHHOMY, a HauOOJIblllee — y POTaBU-
pycoB reHoturia G2. B cpaBHeHUUM cO ILITaMMaMU
BakIMHBI RV5 11 rOMOTUNMYHBIX UM LITAMMOB
ObLJIO OOHapyKeHo oT 2 10 10 3aMeH aMUHOKUCJIOT.
B aToM cayyae, HAaNmpOTUB, HAMOOJBIIMM KOJIUYE-
CTBOM pa3JIMYMi XapaKTepU30BaJIMCh IITAMMBI T'e-
"Hotuna Gl (cyonunus G1-1-A), a HauMeHbIIUM —
poTtaBupycel reHotuna G2 [49]. [lng BakIITUHHOTO
mrtamMa 116E cpeay roOMOTUIIMYHBIX €My POTaBU-
PYCOB BBISIBJIEHO 4 3aMeHBI aMUHOKUCIIOT [2]. B 00-
JnacTu T-KJICTOYHBIX aHTUTEHHBIX SITUTOIIOB Y POC-
CUHCKUX POTaBUPYCOB, TOMOTUIMYHEIX IITaAMMaM
pasHBIX BaKILIWH, OBIJIO OOHapy:kKeHO OT 2 10 6 3a-
MeH (reHotunbl G4 u Gl cooTBeTCTBEHHO) [48].

MBI DOITOJTHUIN UMEIOIIECs TaHHBIC Pe3yIbTa-
TaMU CpaBHEHUST POTaBUPYCOB, IIUPKYJINPOBABIINX
B MockBe, Huxxnem HoBropone u HoBocubupcke
B 2016—2023 rr., co mraMMaMyd WHIUMWCKON ITeH-
TaBaJICHTHOUW BaKIIMHBI, OMOOPECHHOMN IJISI TIpUME-
HeHus B Poccuu B 2020 r. B cTtpykType KoHdopma-
HUOHHBIX B-KJIETOYHBIX AHTUTEHHBIX BIHUTOIOB
oenka VP7 roMoTunuuHble BAKIIMHHBIM IIITAMMBI
UMeIn OT 3 10 8 3aMeH aMWHOKMCJIOT, a TeTepo-
TUNIMYHBIE — 100 19 3aMeH amuHoKHUCIOT. O0JIacTh
JIMHEWMHBIX T-KJIETOYHBIX 3MUTOMNOB TaKXKe Xapak-
Tepu30Baach BapuadeIbHOCThIO aMUHOKUCIOTHOMN
MOCJIEIOBATEIBHOCTH: OOHAPY>KEHBI MyTalluu B 1—4
MO3UIMSIX Y TOMOTUIIUYHBIX IITaMMOB U B 10—16
MO3UIINSIX Y TETePOTUTITUIHBIX IITAMMOB.

B nutepatype nocTynHa oOmurpHast MHQopMaLus
00 aMMWHOKMCJIOTHBIX 3aMEHaX B aHTUTCHHBIX caii-
Tax, 0Jlaromapsi IIPOBEACHUIO aHAJIOTMIHBIX MCCIICIO-
BaHU1 BO MHOTUX CTpaHaX. B OOJIbLIIMHCTBE Cilyyaes,
9TU pabOTHI MOCBSIIEHBI CPABHUTEIbHOMY aHAIU3Y
JIOKQJIBHO IIMPKYJIUPYIOIINX POTABUPYCOB C KOMITO-
HEHTaMM OBYX HamOoJjee pacIpOCTPaHEHHBIX BaK-
uH — MoHoBajeHTHoil (RVI1, benbrus) u neHra-
BajeHTHoil (RVS5, CIIIA). Tak, mpoaHaJIu3upoOBaHbI
poTtaBupychl, HUpKyaupoBasiie B [abone, CIIA,
Karape, Tynuce, Pyanne, Ha bauxnHem Bocrtoke,
B CeBepHoli Adpuke U B Ipyrux peruoHax [29, 41,
44, 51, 53, 58]. B cnyyae MOHOBaJEHTHOM BaKLIMHBI
RV1 nng poraBupycoB renoruria G1P[8] u3 pa3HbIx
CcTpaH, TOMOTUIINYHBIX ITaMMy A41CB052A, 0b110
obHapyxkeHo ot 1 1o 10 3amMeH amuHoKuUCHaOT [53, 58].
[ItamMmMBbl Ipyrux reHOTUIIOB OTJAMYAJIUCh OT HETO
B 7-19 mo3uuusIX aHTUTEHHBIX SMUTOIOB, HAUOOIb-
IIIee KOJIMYSCTBO pPa3IMuMii ObLJIO TOKA3aHO MJIs Te-
HotunoB G2 u G12 [29, 44, 53]. B cpaBHeHUU C KOM-
MOHEHTaMU M TUBaJIeHTHOU Bak1IMHBI (RVS, CIIA)
TOMOTUTIMYHBIE POTAaBUPYCHI UMeJIN OT 2 110 13 amu-
HOKMCJIOTHBIX 3aMeH (reHoTuitbl G4 u G3 cooTBeT-
CTBeHHO) [41, 44], a retepoTunuyHble — OT 3 A0 24
(reHotunsl G9 1 G12 cooTBeTCTBEHHO) [29, 51].

B cpaBHeHMM CO LITaAMMOM MOHOBAJICHTHOM
BakuuMHbI 116E (Muaus) nmpoaHaan3npoBaHbl po-
taBupycbl reHoturna GIP[8], nuupkynupoBaBiive
B Kurae, Karape, Aprentune, Cepouu, Uunauu

A125V

T87SIN

W - QHTUTEHHbIE ANUTOMbI
antigenic epitopes

u - 3aMeHa aMUHOKMCHIOTbI
amino acid change

PucyHok 2. CTpykTypHaa mogenb Tpumepa VP7
Figure 2. Structural model of trimeric VP7

MpumeyaHue. Pa3Hbie CybbeanHNLLbI TPMMEPA OKPaLLEHbI
oTTeHkamMm ceporo. O6nacTn KOHPOPMALMOHHBIX QHTUMEHHbIX
3MUTOMNOB AN HENTPANNIYIOLLMX QHTUTENT OTMEYEHbI
TEMHO-CEePbIM. 3aMeHbl aMUHOKNCOT, XapakTepHble A5
poccuiicknx potaBupycos reHotuna G3P[8] (nnHusa G3-1)

B CPaBHEHU C BaKLIMHHLIM LUITAMMOM P 0TMEY€eHbl YePHbIM.

Note. Different subunits of the trimer are colored in shades

of gray. Regions of conformational antigenic epitopes for
neutralizing antibodies are marked in dark gray. Amino acid
changes specific to Russian genotype G3P[8] rotaviruses (G3-I
lineage) compared to the vaccine strain P are shown in black.

u Tynwuce [25, 34, 42, 44, 51]. Ins1 HUX 0OHApPYKEHO
oT 3 10 6 3aMeH, YTO COM3MEPUMO C KOJIUIECTBOM,
BBISIBJIECHHBIM Y POCCUMCKMX ILITAMMOB [2].

CpaBHEHMIO JIOKAJbHO IUPKYIUPYIOIIUX PO-
TaBUPYCOB U IITAMMOB ISITUBAJEHTHON BaKIIMHBI
(MHaus1) TIOCBSAIICHO TOJBKO HEOOIBIIOE YHC-
JIO ONmyOJMKOBaHHBIX paboT. M3yuyeHbl MmITaM-
Mbl JIUIIb OTHAEJbHBIX TE€HOTHUIIOB, BbIJACJICHHbIC
B Kurae, Ha rore Uuauu u B Mamnaiizuu |7, 42, 61].
Tak, y poraBupycoB reHotumna G9P[8] (iunusg VI)
o0OHapy:KeHOo OT 2 10 4 3aMeH B CPaBHEHUU C COOT-
BETCTBYIOIINM BaKIIMHHBIM KOMIOHEHTOM [7, 42].
Jns poraBupycoB reHotuna GI1P[8] naunuu Gl-1
BBISIBJICHO 8 MyTallMii, a Y IpeACTaBUTESI JTUHUU
G1-11 — 2 myrauuwm [61]. DTO cornacyeTcs ¢ Yuc-
JIOM 3aMeH, OOHapy>KEHHBIX Y POCCUMCKUX IITaM-
MOB, TOMOTUIIMYHBIM BaKIIMHHBIM.

B nurepaTtype nmeroTcs cBeieHUs 00 aMUHOKUC-
JIOTHBIX Pa3IUudYUsIX C BAKIIMHHBIMU KOMITOHEHTaMU
B 00JIaCTM aHTUTCHHBIX 3MIUTOIIOB HOBOIO I'€HOBAa-
puaHTa BUupyca JuHuu G3-1, mogodbHOro poTaBupy-
caM Jioliageit. Y poraBupycoB u3 MpaHa mokasaHbl
3 3aMEHBI B CPaBHEHUU C TOMOTHIIUYHBIM IIITaM-
MoM mngtuBajieHTHo BakuuHbl (RV5, CILIA) [50].
B Manaiizumn ajig mTaMMOB, BbIJIEJIEHHBIX B IITa-
te Capayak, BbIsIBJIEHO 5 MyTtauuii [63], a B wITate
Cabax — 7 3ameH [8]. M3oas1hl u3 TaH3aHUU UMETU
5 3ameH [40], © aHANOTMUYHBIE PE3yabTaThl MOKa3a-
HBI IJIST pOTaBUPYCOB, IMPKYINPOBAaBIINX B UTammm
B 2017—2020 rr. [13]. Poccuiickue mraMMbl UMETU
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1o 6 MyTalLMii B CPaBHEHUU C TOMOTUITMYHBIMU KOM-
TMOHEHTAMH OOEHMX IISITUBAJICHTHBIX BaKIIMH, YTO
CBUAETENbCTBYET O TOM, YTO PeacCOpTaHTHBIE pOTa-
BUPYCHI, LUMPKYJUPYIOLIKE Ha pa3HbIX TEPPUTOPU-
SIX, MOTYT UMETh HEKOTOPBIE pa3INdMsI B CTPYKTYpe
AHTUTEHHBIX 3MUTOMOB, HECMOTpPS Ha MX (dusore-
HeTuyeckoe poactso. I[IpumeyaresnbHO, UTO U peac-
COpTaHTHEBIC IITAMMBI, M IITAMMBbI Pa3HBIX BaKIIMH
MMEIOT BapuabeJbHOCTb aMMHOKUCJIOTHOU Toce-
JIOBaTeJIbHOCTU B TMO3ULIMU 238, KOTOopasi B ciyuae
NPUCYTCTBUS aclaparuHa IMOTeHLUAJbHO SIBJISIETCS
caiitom N-rukosuaupoBanus [13, 29, 41, 42, 50, 51,
55]. CaiiThl IIIMKO3UJIMPOBAHMSI CAMMU T10 ce0e pelKUu
Cpeay poTaBUPYCOB. Y NPYrUX BUPYCOB, HATIPUMED,
SARS-CoV-2, TIMKO3WJIMPOBAaHUE OIpenesisieT uX
MMMYHOT€HHOCTh MYTeM MOAYJISILIMU B3aUMOJEii-
CTBHSI C pELIENTOPaMM WJIN MAaCKIPOBKY aHTUTEHHBIX
caiiToB [42]. B ciyyae 3aMeH aMUHOKHUCIOT B 3TOM
caiiTe BO3MOXKHO M3MEHEHUE 3apsijia U TOJISPHOCTHU,
4TO MOXKET IMOBJIMSITh Ha XUMHUYECKEe CBOMCTBa Oeka
B LIEJIOM, a TaKxKe Ha TMAPOMOOHOCTb JAaHHOTO 3MU-
ToIa U CAeiaTh €ro HEIOCTYIHbBIM IJ1s1 aHTUTeN [55].
Hanpumep, 3amenHa K238N BbI3bIBasa CHUXKEHUE
HelTpanuzauuu mraMMoB PB >kuBOTHBIX [22].

Y poTaBUpPYCOB APYruxX reHOTUIMOB aMUHOKUC-
JIOTBI B HEKOTOPLIX Io3uuusax (94, 96, 97, 147, 148,
190, 208, 211, 213 u 217) Takke MMEIOT 3HaYeHUE
JJ1s1 HeMTpaJiu3aluu, a MyTallMu B 9TUX caliTax MO-
IyT UBMEHSTh aHTUTEHHBbIe cBolcTBa. Hampumep,
umeeTcs MHPOopMaL U 00 aHTUTEHHBIX Pa3audM X
mexay mrammMmamu auHui [T u 11 renotuna Gl1, ko-
TOPbIE UMEIOT CXOJICTBO AaMUHOKMCIOTHOIO COCTaBa
oenka VP7 B gmamaszone 95,9—96,5% u pasnuya-
IOTCSI aMUWHOKMCJIOTaMu B nojoxeHusx 97 u 147.
AHTUCBIBOpOTKA MpoTuB mTtamma JuHuu III (D,
BXOIMT B COCTaB MSATHBAJCHTHON BaKIIMHEI) Helli-
Tpajau3oBaja Ipyroi mramm Toi xe auHuu (Wa)
oosiee a3ddpekTuBHO, yeM mTamMMmbl JuHuu 11 [38].
Poccuiickue mrtammbl auHuu Gl-1 umenu 5 3a-
MeH aMWHOKMUCJIOT B TakKux mo3uuusax (94, 97,
123, 147 n 217), muaun G1-11 — 3 3amens! (97, 147
u 217). Mytauuu B nojioxxeHusix 94 u 217 cBsi3aHbl
C «yCKOJIb3aHUEM» BUpYCA OT NEUCTBUS UMMYHHOM
cucteMsbl [43, 72]. 3ameHa S123N He sIBISIETCS MY-
Taluen, CmocoOCTBYIOLIEH YCKOIb3aHUIO OT UMMY-
HuTeTa. OnQHaKO OHa yale oOHapyXXMBajaach Cpeau
BaKIIMHWUPOBAHHBIX JIETEi, YTO MOXKET yKa3bIBaTh
Ha BO3MOXHOE CeJIeKTUBHOE AaBjeHue [44].

IItammbl reHoTUIIa G2 OOBIYHO CBSI3aHBI C I'e-
HotunoM P[4], mosToMy NMpu UCHOIB30BAHUM M-
TUBaJICHTHBIX BaKIIMH 3allMTa OT HUX BO MHOTOM
3aBUCUT OT VP7-komMrioHeHTa. BbIJIO BBIIBUHYTO
NpeaIoaoXeHue, YTO BHe3alTHOe BOZHUKHOBEHUE
SIMMUASMHUUYECKN 3HAYMMBIX IITAMMOB TE€HOTHUIIA
G2 Ha TaiiBaHe W UX OBICTpPOE pacnpocTpaHEHUE
B MUpE IMPOU3OIILJIO0 Ojarogapsi UX CIIOCOOHOCTU
K YKJIOHEHUI0 OT UMMYHHOTO OTBETAa 3a CUET aHTU-
TeHHBIX U3MEHEHU I, BEI3BAHHBIX 3aMEHO aMITHO-
KUCJIOTHI B TTOJIOKEHUM 96 B aHTUTEHHOM pPEruo-

He 7-1a [27, 28, 33]. Poccuiickue miTaMmMbl UMeJU
YKa3aHHYIO 3aMEeHY, a TAaK>Ke MyTalluu B MO3ULIM SIX
87, 213 u 242. UMeroTcsl cBeIeHU I, YTO 9TU MyTa-
LIMU CBSI3aHbI C BBEACHUEM BaKIIMHAIIMU B Pa3HbIX
CTpaHaX, BO3MOXHO BCJIEACTBUE AaHTUIEHHOIrO
JIaBJICHUsI HA 3TU CaiiThl [64, 72].

Poccuiickue W BakIIMHHBIE IIITAMMBI T€HOTUIIA
G4 npuHaiexaT K OMHOU M TOU Xe (pujgoreHeTu-
yeckoit iuHuu. OMHAKO POCCUMCKUE U30JISIThI, KaK
U Bce npeacraButenu cyonunuu G4-I-c, umerot nH-
CepLMIO acraparvia B MoJIOKeHUU 76. DTa BCcTaBKa
0M3Ka K MOTUBY Imuko3uaupoBaHus NST B octat-
Kax 69—71, KOTOPBIi1 KOHCEPBATUBEH Y OOJIBIIIMHCTBA
mrtaMMoB reHotuna G4, MHGUUUPYIOLUIUX JTIOACH.
Henb3s UCKII0YNUTh, YTO BCTaBKa BAUSIET HA [JIUKO-
3UJIMPOBaHNE B JAHHOM PErMOHE U, CJIeA0BATEIbHO,
U3MEHSIET aHTUTeHHbIE CBOCTBA IITaMMOB. OcTaTOK
76 pacnoyioXeH B TUIPOMPUIBHOI 00JIaCTH, U BBEIC-
HMeE acraparvuHa B JaHHBII perMOH MOXKeT ele 6osiee
YCUJIUTH ero ruapoduiabHocTs [11, 21].

OdbdekTsl MpUMEHEHUS BaKIIMH Ha MOIYJs-
MO POTABUPYCOB OCTAIOTCS OO KOHIIA HESICHBI.
B benbruu, roe cpenHuii oxBaT BaKIIMHALIMEN MOHO-
BaJiecHTHOM BaknHOUW RV1 cocraBuia 88,5%, cpenn
NPUBUTHIX AeTeil HabaoaaIach 3HAYMMO 00Jiee Bbl-
cokas noJist poraBupycoB reHotumna G2P[4] mo cpaB-
HEHUIO C HEMpUBUTBIMU [46]. dpyrue ucciemoBa-
TEJbCKUE TPYIITHI COOOIIUIUN O MOXOXMX Pe3yJIbTa-
Tax B bpasunuu, Asctpaanu u Ascrpuu [20, 39, 56].
B CIIIA u pervoHax ABCTpaJuU C BEICOKUM YPOB-
HeM oxBara IsTHUBajJeHTHOI BaklnHOU RV5 oTme-
YaJIOCh MOBBIILIEHWE PACTIPOCTPAHEHHOCTU IT€HOTHU-
na G3P[8] [37, 39, 46]. OnHaKO HEU3BECTHO, CBsI3aHA
JIM Takas KapTUHa C BO3MIE€HCTBUMEM BaKIIUH WU
KOJIEOAHUSIMU JOJU Pa3HbIX T€HOTUIIOB, MPOUCXO-
ISIMMU B MPOLECCEe €CTECTBEHHOW LIMPKYISIUU
poTaBUPYCOB. BiausHue BakIMH Ha MOIMYJSIIUIO
POTaBUPYCOB TaKXke MOXET ObITh 00JIee CIAOXHBIM,
YyeM MPOCTO OTOOP LITAMMOB OIpPEAEIEHHOTO FreHO-
Tumna. O6 3TOM CBUIETEJbLCTBYET OoJiee yacToe 00-
HapyxeHue peaccoptaHToB Tuna G2P[4], conepxa-
IIUX CErMEHTHI KMBOTHOI'O TMPOUCXOXICHUS, WU
potaBupycoB Tuna GI1P[8], uMeronnx BHyTpeHHUE
reHbl, oTJinyalouurecs ot mramma RV1, B mocTBak-
LMHaJbHBIX UcciaenoBaHusx B beabsruu [70, 71].

BoabIIMHCTBO pabOT, MOCBSIIEHHBIX UMMYHU-
TETY K pOTaBUpyCaM, COCPEeNOTOYEHBI HA aHTUTEaX
K OeskaM HapyXHOro karcuga BupuoHa. OgHakKko
U Ipyrue MMMYHOJIOTUYECKHE MEXaHU3Mbl MOTYT
UrpaTh BaXXHYIO pOJib B TEUEHU U 3a00JIeBaHUS U 3a-
muTe oT uHpeKuKu. OHU BKJIIOYAIOT aHTUTEa, Ha-
npaBJeHHbIE TPOTUB OeJika BHYTPEHHEro Karcuaa
VP6, KOTOpBIi1 MOXET 00eCIeurBaTh 3allUTy Y MbI-
1Ieid, UKW HampaBjeHbl MPOTUB NPYTUX CTPYKTYP-
HBIX U HECTPYKTYPHBIX OEJIKOB, KOTOPbIE MOTEHIIU-
aJbHO MOTYT pacno3HaBaThcsl T-kiaeTkamu [19, 31,
54]. bojiee paHHUe McCeIOBaHUS TOKa3alu, 4TO
NEepBUYHbIE POTABUPYCHbIE MHMEKIIUU CBsSI3aHbI
C MOBBIIIEHUEM YPOBHS B ChIBOPOTKE KPOBU aHTU-
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dunoreHeTUYeCcKnin aHanm3 poTaBmMpPycoB

TeJl, HallpaBJEHHBIX MTPOTUB CTPYKTYPHBIX OEITKOB
VP2, VP4, VP6, VP7, a TakXe HECTPYKTYPHBIX O€JI-
koB NSP2 u NSP4 [23, 62]. Tak KaK UCIOJIb3yeMbIe
B HacTos11Iee BpeMs pOTaBUPYCHbBIE BAaKIIUHbI SIBJISI-
IOTCSI )KUBBIMHU, BCE OTU MYTHU MOTYT ObITh B Pa3HOU
CTENEeHU peaJu30BaHbl NMpu (GOPMUPOBAHUU MO-
CTBaKIIMHAJIbHOIO UMMYHMUTETA.

3ako4yeHne

BakimmHabl mokazanu cedst HaIeXKHBIM WHCTPY-
MEHTOM 3alllUTHI IETCKOTO HACEJICHUS OT POTaBU-
pycHoit mHdeK1u. B To ke BpeMs UX TpuMeHEeHe
TpeOyeT MOCTOSHHOT'O MOHUTOPUHTA T PKYIUPYIO-
X POTaBHUPYCOB, ITPUCTAJILHOTO BHUMAHUS K He-
OOBIYHBIM IIITAMMAaM, KOTOPBIE MOTYT OBITH PE3yJIb-

TaTOM CEJIEKTUBHOTO JaBJeHUsI, U MOAPOOHOro U3-
YUYEHU ST UMMYHOJIOTUYECKHUX MEXaHU3MOB, 3a CUEeT
KOTOPBIX JOCTUTAeTCsl 3aliuTa OT UWHQPEKIUHU,
dopMmupyemast TOi UM MHOIM BakuuHOW. B pam-
Kax HacToslleil paboThl oXapakKTepU30BaHO pa3-
HOoOOpa3ue poCCUMCKUX pOTaBUPYCOB o reny VP7
M yCTaHOBJIEHA UX MPUHAIJIEXKHOCTb K 13 TUHUSIM
u/unu cyonuausM. Ha dustoreHeTnyeckoM epese
OHU I'pyNMNUPOBAIUCh 000COOJEHHO OT BaKIIMHHbBIX
IITaMMOB. B aHTUTEHHBIX 3NTUTONAX IJ1s1 HEATpaJiu-
3YIOLIMX aHTUTE MEX1Y HUMU ITOKa3aHOo 3—6 aMu-
HOKMCJIOTHBIX pa3inuuii. B obmactu T-KjIeTOUHbIX
BIUTOMNOB OOHAPYKeHO 1—4 3aMeHbl aMUHOKHCJIOT.
DTa nH@opMalMs BaxHa AJIsI MOHUMAaHUS TMOTEH-
LMaJIbHOTO BO3JAE€HCTBUS BaKILIMH Ha aHTUTEHHYIO
CTPYKTYPY MOMNyasiiuu poTaBupycoB B Poccuu.
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TUNOBOE PASBHOOBPA3UE
NAMUJINTIOMABUPYCOB HYEJIOBEKA

BbICOKOIoO KAHUEPOIEHHOIO PUCKA

NPU KJIMHWYECKUX DOPMAX NHDEKLIUU LLEUKMU
MATKWU B POCCUUCKOWN GEAEPALIUU

M.C. Adanacoes', A /1. Aymkun'*, C.C. Apanacwen?, 10.B. HecBuxkckuii!, T.I'. I'pumauena3,
E.C. Bupiokosa', O.10. Bopucosa?, 1. A. lymkuna’, A.B. Kapay.ios!

"DIAOY BO DIAOY BO Ilepesuiit Mockosckuii eocydapcmeennbiii meduyunckuil ynusepcumem umenu .M. Ceuenosa
Munucmepcmea 30pasooxpanenus Poccuiickoii @edepayuu (Ceuenosckuii Ynusepcumem), Mockea, Poccus

2OBFYH Mockoeckuii nayuno-uccaedosamensckuti uHcmumym snudemuosoeuu u muxkpoouonroeuu umenu I H. Tabpuuesciozo
Pocnompebnaoszopa, Mockea, Poccus

J@IbOY BO Ilepsviii Cankm-Ilemepbypeckuii eocydapcmeentvlii MeOUYUHCKUL YHUBEPCUMem UMeHU AKaAdemMuKka

U1 [lasnosa Munucmepcmea 30pasooxpanenus P®, Cankm-Ilemep6ype, Poccus

*I'BY3 lopodckas kaunuueckas 6oavruya No 52 Jlenapmamenma 30pasooxpanenus copoda Mockewt, Mockea, Poccus
SI'BY3 I'opodckas kaunuueckas 6oavhuya No 67 um. JI.A. Bopoxoboea Jlenapmamenma 30pasooxpanenus ecopoda Mockeui,
Mockea, Poccus

Pesiome. Llenb — ycTaHOBUTH 3aBUCMMOCTHM KJAMHUYECKMX (POPM MamuaIoMaBUPYCHOW MHMEKIIMU IIEHKM MaTKU
OT TUIIOBBIX OCOOCHHOCTE BUPYCOB MalUJIJIOMbI YeJJ0BEKa BBICOKOT0 KaHILIEPOIreHHOTr0 pucka. B nccienoBaHue BKIO-
yeHbl 1063 mameHTKH B Bo3pacTe ot 16 mo 71 roga (Me = 33; IQR: 29—-38), y KOoTOpbIX Oblj1a BbIsIBJIEHAa aKTUBHAsI Ta-
MIJIOMaBUPYCHAsI MHGEKIINS U ee KInHu4Yeckue popmbl. [TarimeHTKH OBLIN pa3aeeHbl Ha TPYIIIBI B 3aBUCUMOCTH
OT KJIMHUYEeCKNX (hopM 3abojeBaHus Ha (poHe akTHBHON BITU-mH(eKIINN: BUPYCOHOCUTENN, IIEPBUKAIbHAS MHTPa-
SIMUTENNAaNbHAS HeOTIIa31s JIETKOM CTeTIeH!, IIepBUKaIbHASI MHTPa3IUTeINalbHAsI HeOTJIa31sI YMEPEHHOI CTeTIeH !,
LIepBUKaIbHAsI MHTPASIUTEINATbHAS HEOTIa3Usl TSXKEION CTETICH!, KaplMHOMA i1 ity 1 MHBa3UBHBIN paK IICKN
MaTKU. [JI AMarHOCTUKM MCIIOIb30BAJICS METOM ITOJMMEpPa3HOil LIEMMHON PeaKIUU B PeKUMEe PeabHOrO BPpeMEHH
¢ tunuposanuem BITY (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68 Tumnbl). Pe3ynbsrarsl HCCIeNOBAHKS TOKA3AIH,
YTO BUPYCHI U3 alibda-(PrIoreHeTUUeCKON BETBY OTBECTCTBCHHBI 3a pa3BUTHE KIMHUIECKHUX (POPM ITAITUIIIIOMaBAPYC-
Holt mHGeKnn. [Ipy 3TOM OBLIO BEISIBJIEHO, YTO TIPY TSKENBIX (PopMax MHGEKIINH, BKITI0YAsT paK IIeHKHN MaTKH, TIpe-
obamaroT BUpycH cemeiicTBa A9 (BITU16, BITY31, BITU58), Torma Kak Ha HavyaJbHBIX CTaIMsIX 3a00JIeBAaHWS Yalle
BCTpevaloTcs BUpYChl U3 ceMeicTB AS 1 A6 (BITUS1 u BITY66). Oco6eHHO BasKHBIM SIBJISICTCS HaOJIOAEHME O ITEPEXo/ie
ot nHpuimposanus BITY cemeiictB A5, A6 u A7, KOTOpble UMEIOT HU3KYIO cTereHb poacTsa ¢ BITU16, k cemeiicTBy A9,
XapaKTepU3yIoLIeMycs BBICOKOM crerneHbio poacTsa ¢ BITU16. [laHHoe Hab i0neHEe TOATBEPXKIAET BHICOKYIO 3HAYM-
MocTh MOHOMHMULpoBanus BITY16 mpu pake mieiiku MaTKM B KOHTEKCTE Teopru o perutnkannu BITY16-mogodHoro
THTA BUpyca. BupycHas Harpys3ka IeMOHCTPHPYET BOJTHOOOPA3HbIM XapaKTep B 3aBUCMMOCTH OT KJIMHMYECKOH hop-
MBI 1 cemeiictBa BITY. D10 yKa3piBaeT Ha AMHAMUYHOCTh WH(MEKIIMOHHOTO TIPOIiecca M BO3MOXHOCTh M3MEHEHMI

Appec pnsa nepenucku:

OywkunH Anekcanap AmMutpuesmy

123182, Poccus, Mockea, yn. lMexoTHas, 3,

'BY3 lopoackas knnHuydeckas 6onbHULa Ne 52 13M.
Ten.: 8 (999) 839-97-03.

E-mail: alex@drdushkin.ru

Contacts:

Dushkin D. Alexander

123182, Russian Federation, Moscow, Pekhotnaya str., 3,

Moscow City Hospital No. 52 of the Moscow Healthcare Department.
Phone: +7 (999) 839-97-03.

E-mail: alex@drdushkin.ru

[Nng uMTMpoBaHus:

AdaHacbes M.C., AywkuH A.[., Adanacses C.C., Hecauxcknii H0.B.,
lpuwayesa T.I., Buptokoea E.C., Bopucosa O.10., AywkuHa N.A.,
Kapaynos A.B. TunoBoe pa3Hoobpasue nanunaomMaBnpycoB YenoBeka
BbICOKOIO KaHLLEPOreHHOr0 PUCcKa Npu KAMHUYECKUX hopmMax MHOEKLLMM

weiikn matkn B Poccuiickoint ®epepaunm // UHdekums n nmmynntet. 2025.

T.15,Ne 2. C. 271-286. doi: 10.15789/2220-7619-TPO-17690

© AdaHacbeB M.C. n gp., 2025

Citation:

Afanasiev M.S., Dushkin A.D., Afanasiev S.S., Nesvizhsky Y.V.,

Grishacheva T.G., Biryukova E.S., Borisova O.Yu., Dushkina |.A., Karaulov A.V.
Type profile of high oncogenic risk human papillomavirus in clinical forms

of cervical infection in Russian Federation // Russian Journal of Infection
and Immunity = Infektsiya i immunitet, 2025, vol. 15, no. 2, pp. 271-286.

doi: 10.15789/2220-7619-TPO-17690

DOI: http://dx.doi.org/10.15789/2220-7619-TPO-17690

Cratbst focTynHa no nuueHauu Creative Commons Attribution 4.0
The article can be used under the Creative Commons Attribution 4.0 License

271



M.C. AdbaHacbeB 1 ap. MHdekumns n uMmyHuTeT

BHUPYCHOIM HaIpy3KH B 3aBUCMOCTH OT CTaJINH 3a00JIeBaHMSI ¥ TUTIA BUpyca. MccirenoBaHye TOAYEePKIBACT BaXKHOCTh
omnpeaesieHUsT KOHKpeTHoro Tuma BITY mpu MOHO- MM MOJTMUHGULIMPOBAHUH TSI OLEHKY KJIMHWUYECKON (hOPMBI
3a00J1eBaHMsI. DTO MOXET OKa3aTh 3HAYUTENbHYIO MOMOIIb KIMHUYECKUM CIEIIMATUCTAM B OMPENeCHUN CTENIEH!
TSKECTH MHMEKIIMU ¥ BEIOOpE NaibHEN e TAKTUKY BeIEHU S MallMeHTOK. TakuM 00pa3oM, HAalllM Pe3yJbTaThl CBU-
TETeIbCTBYIOT O HEOOXOAMMOCTH YUMThIBaTh TUI BITY mpu nuarHocTuKe v JeueHU Y ManuJIJIOMaBU PyCHON MHMEKITNU
HICHKU MaTKU. DTO MO3BOJUT YAYUYIIUTh TOYHOCTh MIPOTHO30B M 3(PGHEKTUBHOCTD TEPANIeBTUYECKUX MEPOIPUSTHH,
HaIpaBJICHHBIX Ha IIPEIOTBPAIlIeHe IPOrpeccuy 3a00IeBaHMS 1 PA3BUTHE paKa MEHKN MaTKM.

Karouesole ca06a: yepsuKaibHas UHMPAsINUMeNUaNbHas HeONAA3Us, BUPYC NANUANOMYL HeA08EKd, BbICOKUL KAHUePO2eH bl PUCK,
BUPYCHAS HA2PY3KA, NANUANOMABUPYCHAS UHPEKUUS, (puroceHemu4eckuil npogub.

TYPE PROFILE OF HIGH ONCOGENIC RISK HUMAN PAPILLOMAVIRUS IN CLINICAL FORMS
OF CERVICAL INFECTION IN RUSSIAN FEDERATION

Afanasiev M.S.?, Dushkin A.D.*¢, Afanasiev S.S.?, Nesvizhsky Yu.V.?, Grishacheva T.G.¢, Biryukova E.S.?,
Borisova O.Yu.”, Dushkina I.A.¢, Karaulov A.V.?

a[.M. Sechenov First State Medical University (Sechenov University), Moscow, Russian Federation

®G.N. Gabrichevsky Research Institute for Epidemiology and Microbiology, Moscow, Russian Federation

¢ Pavlov First Saint Petersburg State Medical University, St. Petersburg, Russian Federation

4 Moscow City Hospital No. 52 of the Moscow Healthcare Department, Moscow, Russian Federation

¢ Vorohobov’s City Clinical Hospital No. 67 of the Moscow Healthcare Department, Moscow, Russian Federation

Abstract. Aim: To establish a relationship between the clinical forms of cervical papillomavirus infection and the specific
characteristics of high-risk human papillomavirus (HPV) types. The study included 1063 patients aged 16 to 71 years
(Me = 33; IQR: 29-38) with active papillomavirus infection and its clinical forms. The patients were stratified into groups
based on disease clinical forms during active HPV infection: carriers, mild cervical intraepithelial neoplasia, moderate
cervical intraepithelial neoplasia, severe cervical intraepithelial neoplasia, carcinoma in situ, and invasive cervical cancer.
Diagnostics was performed using real-time polymerase chain reaction (PCR) with HPV typing (types 16, 18, 31, 33,
35, 39, 45, 51, 52, 56, 58, 59, 66, and 68). The results demonstrated that viruses from the alpha-phylogenetic branch are
responsible for developing clinical forms of HPV infection. It was found that severe forms of infection, including cervical
cancer, was mainly linked to A9 family (HPV16, HPV31, HPVS58) viruses, whereas initial disease stages — to A5 and A6
families (HPV51 and HPV66). A particularly significant observation is the transition from A5, A6, and A7 family HPV
viruses with relation to HPV16, to the A9 family showing highly related to HPV16. This observation underscores the high
significance of HPV16 monoinfection in cervical cancer within the context of the replication theory for HPV16-like
viruses. Viral load exhibits a wave-like pattern depending on the clinical form and HPV family, indicating the dynamic
nature of the infection process and the potential changes in viral load based on the disease stage and virus type. The study
highlights the importance of identifying a specific HPV type in mono- or polyinfection to assess disease clinical form. This
can provide significant aid to clinicians for assessing severity of the infection and devising the appropriate management
strategy for patients. In conclusion, our findings emphasize a need to take into consideration a HPV type in diagnostics
and treatment of cervical papillomavirus infection. This approach will enhance prognostic accuracy and effectiveness
of therapeutic interventions aimed at preventing disease progression and cervical cancer development.

Key words: cervical intraepithelial neoplasia, human papillomavirus, high oncogenic risk, viral load, papillomavirus infectious, phylogenetic
profile.

BeepgeHue

OxkoJ10 4,5% Bcex cllydaeB 3JIOKAYECTBEHHBIX HO-
BOOOpa3oBaHU, UCKJIIOUast Apyrue (GakTophl, CBS-
3aHbl ¢ BUPYCOM manujjioMbl yenoBeka (BITY) [11].
Cpenu Hux — pak weiiku matku (PIIIM), Bna-
rajuiia, IOJOBOIr0 4JjeHa, BYJbBbI, POTOIJIOTKU
u roptanu [10]. BITY gBasiercss BaXXHBIM OOBEK-
TOM JIJ151 UCCJIEIOBAHU M HE TOJIBKO M3-3a €ro CBI3U
C TepMUHaJIbHOI cTagueil MH(GEKIMU, TaKO KaK
pak, HO U U3-3a €ro poJU B BUPYC-aCCOLIMUPOBAH-
HOM BOCHaJI€HUU U NPeAPaKOBbIX U3MEHEHUSIX.

Jns1 6onee riayOboKOro NMOHUMAHUS BIAMSHUS
BITY BaxkHO yuyuThIBaTh TaKOi HeMaJOBa>KHbIi
MNpU3HaK, Kak TakcoHoMUsl. ba3oBblil moaxon Tak-

coHomuu BITY BkitouaeT B ceds KJiaccuduKaimio
BUPYCOB HAIIMJIJIOMbl HA OCHOBE CBSI3U MEXAY I10-
ciaenoBateabHocTAMU JJHK cermenTa 291-bp B BbI-
cokokoHcepBaTuBHOIT obimactu ORF (open reading
frame) rena L1 [6]. DTOT momxoa MO3BOJISET yde-
HBIM KJIACCU(UILIMPOBATh U pa3indaTh pa3indHbIe
mramMMmbl BITY Ha ocHOBE MX T'€HETUYECKOIrO CO-
crtaBa [12]. Y3 448 3a00KyMeHTUPOBAHHBIX TUIOB
BITY [33, 45], 14 knmaccudunimpoBaHbl KaK KaH-
ueporennsie (16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58, 59, 66 1 68), 4TO O3HAYAET, UTO OHU SIBJISIIOTCS
STUOJOTUYECKON TPUYMHON pa3BUTUS paka [22].
IIpumeuaTesbHO, YTO HanboJiee 3aMETHBIMU KaH-
neporeHHeIMU Tunamu BITY gasasrorca BITY16
u BITY18, KoTOpbIe OTBETCTBEHHBI 3a OOJIBIIWH-
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PasHoo6pasue BMY-nHbekumum weikm matku B PO

crBo cinyvaeB PLLIM mo Bcemy mupy. OmHako BITU16
u BITY18 oTHOCSTCS K pa3IMuYHBIM cemeiicTBam A9
n A7 coorBeTcTBeHHO. CoOrjacHO KJjajaorpaMme
(puc. 1), npenctasiaenHoit de Villiers (2013), pox-
crBeHHbIMU BITY BKP k BITU16 siiistrorcst BITY 31,
BIT4Y33, BIT4Y35, BITY52 u BITYSS, a x BITY18 —
BITY39, BI14Y45, BITY59 u BITY68 [12].

IManunnomaBupycHas undekius (ITBU) penko
MPUBOMUT K KIWHUYECKUM TIPOSBICHUSIM/KIIM-
HuyeckuMm ¢popmam (KPD), a uMEHHO K pa3BUTHUIO
CIN I/LSIL — uepBuKaabHON MHTPAIMUTEI AT b-
Hoii Heorutazuu (CIN) serkoit crenenu, CIN 11/
HSIL — CIN ymepennoi cremenu, CIN III/
HSIL — CIN Ts3xenoit cTerieHU, KapLUHOME in Situ
u paky meiiku Matku. [TpumepHo B 80% ciayuaes
npoucxonut anuMuHanusg BITY ummyHHOU cu-
CTEeMOI1 yejloBeKa B TeUeHUe 3 JIeT, U TOJIbKO OKOJIO
3% cnydaB MepexXOaUT B MPeapaKOBble COCTOSTHUS
M pak B TeueHue 7 et [14].

CuuTtaercs, uyto aas pasputusi [1BU mHoro-
CJIOTHOTO ATTUTENUS KOXU U CIU3UCTBIX 000JI0UeK
HeoO0XonauMo WHGUIMPOBaAHUE OBICTPO ACSIINAX-
cs1 6a3aJIbHBIX KJIETOK, BKJIIOYasi CTBOJIOBbIE WJIU
CTBOJIOTIOAOOHBIE KyIeTKH [16]. [Tpu ycrnienrHoMm nH-
GbUuLMpPOBaHUU KJIETOK 0a3aJIbHOTO CJI0SI BUPYCHBIE
T€HOMBI JIOKAJIU3YIOTCS B SIAPE U PEIIUILIAPYIOTCS
B OIpeneJeHHOM KOJIMUYEeCTBE, KOTOpOe, Kak IoJia-
ratoTt, coctapjisgeT oT 50 1o 200 Konuii Ha KJIETKY [5,
19, 26, 42]. BITY nonaep>xuBaeT CTaOUIbHOE KOJIH-
YyecTBO KOMUI B mepBOHaYaJlbHO WHMUIIMPOBAH-
HOM 4ucJjie 0a3aabHbIX KJIETOK.

B GazasbHOM cJjio€ KJIETOK IKCIIpeccusl TeHOB
OCTaeTCsd HM3KON, YTO OrpaHUYUBAET BEPOST-
HOCTh UMMYHHOT0 oO0HapykeHus1 [16, 38]. [Tpu no-
CTUXEHUU SMUTETNATbHBIMU KJI€TKAMU BBICOKO-
nuddepeHIMPOBAHHOIO COCTOSTHUSI HAaUMHAETCS
9KCIIPECCUsl MPOMEXKYTOUHBIX W IMO3JHUX TE€HOB
BITY, uto B cBOIO ouepeab MPUBOAUT K yBeJIUUE-
HMIO YMCJla KONUI BUpYyCHOro reHoma [15, 26, 35,
41] u obpazoBaHUIO BUPYCHBIX yacTull. [Iporecc

perIMKaluu NPOUCXOOUT 0e3 BUPEMUU, BUPYC-
UHAYLUPYEMOW TIIPOrpaMMUPYEMON KJIETOUHOM
rubejyd M BUPYC-aCCOLIMMPOBAHHOIO BoOcCHale-
HUS, 4TO IIO3BOJIIET BUPYCY OCTaBaTbCs Ipak-
TUYECKU HE3aMETHBIM IJisi UMMYHHON CUCTEMBbI
yeyioBeka [41].

TIpoayuupoBaHue BUPYCHBIX YACTUIl HAUMHAET
NPOUCXOMAUTh B BEPXHUX CJIOSX DOUTEIUS B CU-
HeprusMe ¢ aAuddepeHInPOBKONH >HUTENUATb-
HBIX KJIeTOK. TakuM o0pa3oM, IpU HOPMaJIbHBIX
00CTOSTEIbCTBAX B 0a3aJIbHOM CJIO€ HE MPOUCXO-
AT FTOPU30HTAJIBHOTO MH(MUIITMPOBAHU S COCETHUX
kJjeTok. KieTku comepxaT BUPYCHBbIE TE€HOMBI,
HO HE BUPYCHBIE YacCTUIIbl. BUpyCHbIE TEHOMBI CO-
XPaHSIOTCS B BUJE€ CBOOOJHBIX OT BUPUOHOB 3MU-
COM, KOTOpbIE€ PEIJIUIIUPYIOTCS B CPEAHEM OIWH
pa3 3a KJIETOYHBIH IIMKA [16], HO MHOTIAa MOXET
NPOUCXOMAUTh MHTErpallMs B TEHOM X03s1Ha [28].

BeposiTHO, 4TO KOJIMYECTBO BUPYCHBIX TI€HO-
MOB, 3aBUCUT OT aHAaTOMWYECKOW JOKaJu3alluu,
a TakXXe BpPEeMEHM B3sITUsI oOpasuoB. OO0pa3libl,
MOJIYyYEHHbIE C MOBEPXHOCTU IMUTEIUS BO BPEeMS
NPOAYKTUBHONW MHMEKIIUU, MOTYT BKJIOUaTh KakK
MOJHOCTBIO KM3HECHMOCOOHBIE KOJIbLIEBbIE T€HO-
Mbl, TaK M WHKAICYJIMPOBAaHHbIE B MH(EKIIUOH-
HbI€ BUPYCHBIE YACTUILbI.

C npyroii CTOpoHBbI, 00pa3libl, MOJYyYEHHBIE
C TMOBEPXHOCTU OMYXOJEBOW TKaHU, MOTYT BKJIIO-
YyaThYaCTUYHBIEC BUPYCHbBIE TEHOMbI, KOTOPOE MOTY T
ObITh MHTErpUPOBAaHBI B T€HOM KJIETKU-XO3sSIMHA
U yXe MOIBEPIIUCH MYTAllMOHHBIM U3MEHEHU SIM.

ITo MeHbI1Ielt Mepe CYIIECTBYET YeThIPE pa3anuy-
HBIX MEXaHU3Ma, KOTOPbIe IPUBOIST K MYTallUsIM
BITY Ha pa3HbIX cTaausX €ro >KMU3HEHHOIrO IIMK-
na. B 6a3ajibHOM cjio€ KJIeTOK KOJIMYECTBO KOMUM
noAaepXuBaeTcs C IMOMOIIbIO ABYHAIpaBJIeHHOMU
perIMKaluu, KOTopasi MOXXeT HEMPOIIOPIIMOHAJIb-
HO MPUBOIUTH K MyTallMsIM U PEKOMOUHAIIUU B 00-
nactu mexay E2 u L2, rae BcTpevaroTcs pernjiuka-
OWOHHBIC BUJIKM [18, 36, 38, 49].

e N
A9: BMN416, BM431, BN433, BM435, BM452, BM458 n ap.
A9: HPV16, HPV31, HPV33, HPV35, HPV52, HPV58 etc.

N

A7: BM418, BM439, BM445, BN459, BN468 n ap.
A7: HPV18, HPV39, HPV45, HPV59, HPV6S etc.

asbga-BeTBb
anbga-branch

A6: BIN456, BMN466 u ap.
A6: HPV56, HPVG6 etc.

A5: BMNY51 n gp.
A5: HPV51 etc.

PucyHok 1. Cxema u3 knagorpammbl BMY, ocHoBaHHasi Ha NONHbIX HYKJIEOTUAHbIX NOCJ/IE[0BaTENIbHOCTAX

reHa L1 (moauduumporaHo us de Villiers, 2013 [12])

Figure 1. HPV cladogram scheme based on L1 gene complete nucleotide sequence (modified from de Villiers, 2013 [12])
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KonauyecTBO BUPYCHBIX KOMMUU yBEIWYMUBA-
€TCsl BMECTe C KJETOYHOU nuddepeHInpPOBKONA.
BITY nepekaouaeTcss Ha OJHOHAMNpaBJIEHHYIO
pennukauuio [18, 27, 38], KoTtopasi MOXeET 3a-
nyckaTb pa3juWYHble MYTAallMOHHBIE ITpOLeC-
cbl. PemakTupoBaHUE TMPOUCXOAUT MPU ITOMOIIU
nezamnHaz APOBEC3 cemeiictBa aid/APOBEC
(Activation Induced Deaminase/Apolipoprotein B
mRNA Editing enzyme, Catalytic polypeptide-like),
BOBJICUEHHBIX B IIPOTUBOBUPYCHBIA WUMMYHHBINU
otBeT [40]. T1pu nepexoae JJTHK B onHoLIerToueuHOE
COCTOSIHME BO BpeMs TPAHCKPUIILIMU WU PEIIu-
kauuu, depmeHTl APOBEC3 xo35ilMHa «Halenu-
BaloTCsI» Ha AUHYKJAeOoTUAbl TpC, HHAYLUPYS MY-
tauuu C—T (G—A) [47]. MyTtaumoHHas Harpyska
TaK>Xe HapacTaeT U Ha SMUTEHETUYECKOM yPOBHE.
Jle3aMUHUpOBaAaHUE METUJIMPOBAHHBIX IUHYKJIEO-
tuaoB CpG, KOTOpoe TakkKe MPOUCXOIUT B OMHO-
HenoyeyHoM coctossHuu [20], Takke MOXKEeT BbI-
3piBaTh MyTauuu C—T (G—A) B caiiTax IeHOB
BITY [8, 24].

BITY ucnonw3yet depmenTts! (JIHK-monumepa-
3bl) XO3SIMHA [JIsl perJIMKallMM reHoMa, KOTOpbIe,
XOTSI ¥ p€IKO, MOTYT «IOIYCKAaTh OIIMOKm». [Ipsimast
olleHKa yactoThl MyTauuii BITY 3aTpynHeHa u3-
3a CJIOXKHOCTE! B BbIICJICHU U U3 KYJbTYPbl SMUTE-
JIMaJbHBIX KJETOK OUCIIJIa3uu, KaplIMHOM IIeHKU
MaTKM U BBICOKOI TOYHOCTHU penukauuu [17, 30,
37]. B 2TOM KOHTEKCTE 3BOJIIOLIMOHHbIE CpPaBHE-
HUSI CTAHOBSITCS KJIIOYEBBIM METOJIOM, MO3BOJISIIO-
LIIMM ONPEeAEIUTh YacTOTy MyTaluii B reHome BITY
Ha OCHOBE YacTOThI 3aMellleHu . OTMeuaeTcs, 4To
BO BceM reHoMe BITY yacToTa 3BOTIOIIMOHHBIX 3a-
MEILIEHU I MPUMEPHO B 5 pa3 BbIllle, YeM B TEeHOMAaX
MX X0351eB — MJeKonuTaloumux [43]. DTo ykasbiBa-
€T Ha To, uyTo »Botonrs BITY npenmyiiiecTBeHHO
MPOUCXOAUT MYTEM CAYyYallHOTO Te€HETUYECKOTO
npericda, a He ecTecTBeHHOro otéopa [23].

IlpuBeneHHbie Bbille (HaKThl O0O0YCIOBIMBAIOT
aKTyaJIbHOCTb HAllleTO UCCAEAOBaHUS, LIeJbl0 KO-
TOPOTO SIBUJIOCh YCTAHOBUTH 3aBUCUMOCTH KJIMHMU-
yeckux nposiBaeHuii [1BU meitku MaTKu OT TUMNO-
BbIX ocobeHHocTell BITY BKP ¢ yyeToM BupycHoit
Harpys3Ku U JIENKOLIMTAPDHOU peaKlnu.

Matepuasbl 1 METOLbI

B mepuon ¢ Hos06psa 2015 mo mekadbps 2023 T.
Ha ©0asze Kkadeapbl KIMHUYECKON HMMYHO-
norum u amueprogoruun  MrAOY BO Tlepsbiit
MI'MY nm. U.M. CeuenoBa MuHnsapaBa Poccun
(CeueHOBCKMIT YHUBEPCUTET) COBMECTHO C CO-
TPYTHUKAMU MHOTONMPOPUIBLHBIX MEANINUHCKUX
neHTpoB nposeneH aHanu3 KO [1BU meitku maTKn
B 3aBUCHMOCTHU OT TUITOBBIX 1 (PUJIOTEHETUUECKHUX
ocobenHocteii BITY BKP. /lanHoe ucciaenoBaHue
He TpeboBajo OMOOPEeHMS JTOKAJIbHOTO 3TUYECKO-
ro komuteTa. [IpenBapuTebHBIN pacyeT BRIOOPKU
IS OLIEHKM MOIIHOCTH MCCJICIOBAHMUS HE IIPO-

Boauicsd. MccnegoBaHue COOTBETCTBYET 3TUYEC-
KWUM CcTaHAapTaM, pa3pabOTaHHBIM B COOTBET-
cTBUM ¢ XeJbCUHCKOM Aekjapauueil BcemupHoit
MEIULMHCKONM accoluualun «DTUUYECKHe IpUH-
OUIBI TIPOBENCHUS HAYYHBIX MEIUIITMHCKUX WC-
clIefOBAaHUI C ydYacTWeM 4deJloBeKa» C IIOoNpaB-
kKamMmu u <«IIpaBujiaMu KJIWMHUYECKONH MPaKTUKU
B Poccuiickoit Denmepariim».

WccrnenoBaHue MPOBOAMJIOCH B paMKax IUC-
cepTallMOHHO# paboThl «Iloka3zaTream MyKo3ajb-
HOro MMMYHUTETA IIEHKN MaTKN B MOHUTOPHUHTE
KJMUHUYECKOTO TeueHU s U 3 PEeKTUBHOCTU (POTO-
JIVHAMUYECKONW Tepanuu TManuJIJoMaBUPYCHOMN
UHbEKIIU», KOTOpoe ObLIO OJ00pEHO JIOKasb-
HBIM 3THYeckKuM KomuteToM PGPTAOY BO IlepBoro
MI'MY wumenun HM.M. CeueHoBa MuH3apaBa
Poccuu (CeueHoBckuii YHuBepcutetr) No 15-21
ot 01.09.2021.

Kputepuu BKt0OUeHU S B UCCAEIOBaHUE:

— BITY-TectupoBaHue ¢ 00s13aTEIbHBIM BKJTIO-

yeHuewm 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59,

66, 68 TUNIOB;

— MopdoJI0oruyeckoe MucciaeaoBaHue (Tpamu-

[IMOHHAsl WJIW XKWUJAKOCTHAs IIUTOJIOTHS/THUC-

TOJIOTMYECKOE MCCAeNOBaHWE) Ha HaJudyue

ATUTIMYHBIX KJIETOK MM IIepBUKAJbLHOW WH-

TpasnuTenuaibHoil Heortazuu (CIN)/miuocko-

KJIETOYHOTO WHTPA’MUTEINATbHOIO Iopaxke-

Hus (SIL) [36, 37];

— MOoANMUCaHHOEe UH(MOPMUPOBAHHOE corjacue

NalMeHTOK Ha BKJIIOUEHHUE B UCCIeAOBaHUE.

Kputepun HEBKJIIOUEHU ST B UCCIEIOBAHUE:!

— HegocTaToyHoe yucio TunoB BITY B naHenu

TECTUPOBAHUS;

— aTUMMUS MJIOCKOTO AMUTENUs HeOollpeaeseH-

HOM CTeNeHU Mo pe3yjabTaTaM LIUTOJOTUYECKOro

HUCCIeTOBaHU .

O6GcnenoBaHo 1063 malMeHTKUM Ha HaJM4due
aktuBHOil [IBU m ee K® B BO3pacte oT 16 et
no 71 roga (Me = 33; IQR: 29-—38). IlauueHTKU
ObLIIM pa3jeieHbl Ha TPYMBI B 3aBUCUMOCTH 0T KD
Ha poHe akTuBHOU [TBU:

— rpynna I — BupycoHocutenu (IIBU 06e3

K®) — n=151; 14,2% (95%AW: 12,2—16,4);

— rpymma II — CINI/LSIL — n = 181; 17%

95%0W1: 14,8—19,4);

— rpynmna IIT — CIN II/HSIL — n = 219; 20,6%

95%0W: 18,2—23,2);

— rpymma IV — CIN III/HSIL — n = 351; 33%

(95%0WU: 30,2—35,9);

— rpynna V — kapuuHoma in situ — n = 103;

9,7% (95%AW: 8—11,6);

— rpynna VI — unBasuBHbId PIIIM — n = 58;

5,5% (95% 0 4,2—7).

ITauyeHTKM  mpoxoauu  AuUdGepeHLupo-
BaHHoe ompeneneHue JHK BITY 14 Tunos +
KOHTPOJIb B3STHUS MaTepuala B COCKOOE 3MuTe-
JIMaJbHBIX KJIETOK C 9HJIO- U DK30LePBUKCA C UC-
MOJIb30BAHUEM TIOJIMMEPA3HOU 1LIEMHOM peakiuu
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B pexuMe peanabHoro BpemeHu («Peanbect JTHK
BITY BKP reHotunm KoJMYeCTBEHHBI» 1o TVY
9398-320-23548172-2011 ot 06.04.2017 Ne DCP
2012/13457). Onipenenenuie BITY B cocko6e mpoBo-
IUJIOCh B CIELIMAaTU3UPOBAHHBIX KJIWHUKO-AUA-
THOCTHUYECKHUX JIJabopaTopusix, obecrneyuBaroInx
KayecTBO MCCJIENOBAHUI C TOMOIIbIO cepTUdU-
LIMPOBAHHOUW CHUCTEMBbI YIIpaBJIECHUS KaueCTBOM,
COOTBETCTBYIOILIIE MeXIyHapOAHBIM CTaHAap-
Tam: ISO 9001:2015, ISO 15189:2012, u Haaexa-
el adoparopHoil nmpaktuke (GLP). BupycHas
Harpy3ka Obljla paccuMTaHa MCXOAsl U3 3Haye-
Hult Beayuiero (Hauodosbuiero lg xkomuit JHK
BITY Ha 10° snuTenuanbHbIX KaeToK) Tha BITY.
MoHOMHGUIIMPOBAHUEM CUUTAlI OOHapyXeHUe
onHoro tuna BITY, a monuuHbuLipoBaHUEM —
nByx tuna BITY u 6oee.

Yucao JIeHKOLMTOB B LIEPBUKAJTBHOM CEKpETe
paccuuThIBaJIU WUCXONs U3 MOAcYeTa B IOJie 3pe-
HUSI TP CBETOBOW MMKpOCKOTUU. TUIT JIelKO-
LMTApHOU peaklMy OIMUCHIBAJU COINIACHO IMOCO-
outo KapaynoBa u coaBrt. (2019) [2]. Ob6¢cnenoBaHue
MPOBOIMJIU B MEPBYIO MOJOBUHY MEHCTPYaJbHOTO
IUKJIA.

COop U XpaHeHWE JaHHbIX MTPOBOIMIU C UCTTOJIb-
30BaHMe ITaketa mporpamMm Microsoft Office 365
(maket Excel). MaremaTuyeckylo U CTaTUCTUYEC-
KYyI0 00pabOTKy JaHHBIX MIPOBOIAUIMN C UCTIOJIb30-
BaHUEM CTAaTUCTUYECKUX MAKETOB sI3bIKa MpOorpam-
mupoBaHus Python 3.10 B cpeae IDE Visual Studio
Code 1.76.1 (Universal). KoiudecTBeHHbIE MOKa-
3aTeJid OLIEHWBAJIu Ha COOTBETCTBUE HOPMaJbHO-
MY pacrpeneieHuto ¢ nmomMoiibio Tecta Hlanupo—
Yunka. KonuyecTBeHHbIE MTPU3HAKU OMUCHIBAIU
¢ noMolbio MenuaHbl (Me); HUKHEro U BEepXHero
kBaptuieir [IQR]. CpaBHeHre NMpPOBOAUIU C HUC-
nojb3oBaHueM H-kpurepusi Kpackena—Yonnuca,
arroCTepuOpHbIe CPaBHEHUSI — C IOMOIIbBIO KpH-
tepus JanHa. CpaBHeHUE MEXAY AByMS TpyIima-
MU TIPOBOAMJIU C UcHoidb3oBaHUeM U-Kputepus
ManHa—YutHu. KarteropuanbHble JaHHBIE OIMU-
ChIBaJIMCh C yKazaHUEM a0COIOTHBIX 3HAUEH U (1)
U MPOLEHTHBIX Hojei (%). CpaBHeHHE MPOLIEHT-
HBIX J0JIell MPU aHaM3€ MHOTOIOJbHBIX TabJIUIL
COINPSI)KEHHOCTU BBIMOJHSJIOCH C MOMOIIBIO KPU-
tepus x* [Mupcona. JIs TipeacTaBiIeHs aHAIM3a
YacTOThI BCTPEYAEMOCTU UCMOJIb30BaJIM TEIJIOBbIE
KapTbl. KOppeasiliMoHHY0 CBSI3b OLIEHUBAJU C MO-
Molbio MeToga CnniupMeHa.

Peaynbrathl

Hamu mnpoananusupoBanHo 1063 pesynbraTa
BITY-TecTupoBaHUs Yy KEHIIMH, NPOXUBAIOLIUX
Ha Tepputopun Poccuiickoit @enepannn. Y 99 ma-
uueHToK (9,3%) He onpenensuics BI1IY Ha done
kianHnuyeckux tnipossBaenuii I[1BU. PesynabraThl
TECTUPOBAHUI MTaHHBIX IMAIIMEHTOK HE YYUTHIBA-
JIUCh TIPM TaJIbHEHINEeM OIMMCAaHUU pPe3yJTbTaTOB.

MonouHpuuupoanue BITY peructpuposaioch
B 53,3% cnyuaeB (n = 567). B 37,4% ciyuyaeB (n =
397) ormeueHo nosinuHpumpoanue BITY.

KonnyecTBO y4yacTHUKOB MCCIE0BaHMS B pa3-
HBIX BO3pPACTHBIX T'pyHHax OBIJIO HEOIMHAKOBBIM
(p <0,001), 3HauMMBIX pa3JIMUUii B Bece, xkajobax
IpU TIEPBUYHOM OOpaIlleHN K Bpady, B HAJTUIUN
BITY-BakuuHauuMu, BO3pacTe Hayajaa I10JOBOI
JKU3HU, TEepamneBTUUYECKOIro JICUCHUS I1aTOJIOTUH
meiku matku u WUIITITI, B HaJIWu4YuuM CONyTCTBY-
IOllIeli TUHHEKOJOrn4yeckKoro 3adojeBaHus UIU UH-
ek, HaJIUYUU YKCYCHO-O€JIOro OJIUTENus,
MO3aWK! U MYHKTAIlUW MPU PACIIUPEHHON KOJb-
MOoCKONMUU He Habmoaanock (p > 0,05). PesynbraTsl
aHanmn3a (pakTopoB cBsi3aHHBIX ¢ KO [TBU, noka-
3aJIM 3HAYUTEJIbHBIe pa3iMuusl B KOJIUYECTBE I10-
JIOBBIX MapTHEPOB, OEPEMEHHOCTE! 1 POJIOB, B Ha-
JINYUY XUPYPrudecKOTro BMEIIaTe IbCTBA Ha IIeiKe
MaTKu B aHamHe3e, ajuteibHocTu IIBU 0Gosee
6 MecslieB, YMCJIe JICHKOLIMTOB B IIePBUKAJTbLHOM
CEeKpEeTe, TUIIE JIEUKOLIUTAPHOW peaKIMu U BUPYC-
HOW Harpys3kKu, TUIIe 30HBI TpaHchopMalluu, Ha-
YUY KOHIUIoM Mexay Bcemu KD (p < 0,05).
ITo Mepe miporpeccupoBaHu s 3a00JI€BaHUSI YMEHb-
IalTcs TakKue KJanMHuudeckue rnposiBieHusi [1BU,
Kak KOHAUJIOMBI. B TaG1. 1 mpeacTaBiieHbl pe3yJib-
TaThl aHAJIM3a JAHHBIX ITAIIMEHTOK, BKJIOUEHHBIX
B MicClieloBaHue B 3aBUCUMOCTH OT KD.

CpaBHuTenbHas xapaktepuctuka K
B 3aBUCMMOCTHU OT nHuumpoBaHua BMNY

HaMu mpoaHaiu3upoBaHbl 4aCTOThI BCTpedya-
emoctu BITY BKP B obuieit koropre, npu MoHO-/
NOMUUHOUUIMPOBAHUU, B 3aBUCUMOCTU OT K@D
U NPU MOHO-/NIOTMMHPULUPOBAHUU B 3aBUCUMO-
ctu ot K®D. Ilo pesynsratam BITU-tecTupoBaHus
y 964 nanueHTOK oOHapyxXeHa akTuBHas I1BU
(puc. 2A). B nopaBnsionieM OOJBIIMHCTBE 3TO
obuta BITY16. BITY18, BITY31, BITY52 u BITYSS8
Bcrpevyanuch B 5—10% ciiyvaeB. J1ost oCTajabHBIX
BITY BKP 6bi1a MmeHee 5%.

ITpu ananuse ctpyktypsl BITYH BKP B 3aBucHu-
MOCTHU OT MOHO- U moJiInnHuupoBanus (puc. 2b)
HaMu oOHapyxeHo, yto BITY16 Ha 12,61% uyalie
BCTpeUaeTcss TNpuU MOHOUMHULUpoBaHUU (p =
0,0001). Hons octanbHbix BITY BKP npeBanu-
poBana mnpu noauuHbuuupoBanuu: BITYIS —
B 3,6 pasza (p < 0,0001); BITY31 — B 3,2 paza (p <
0,0001); BITY33 — 84,6 paza (p =0,0021); BITY35 —
B 6,2 pa3a (p < 0,0001); BITY39 — B 4,2 pa3za (p <
0,0001); BIT445 — B 3,1 pa3a (p =0,0006); BITY51 —
B 5,2 paza (p < 0,0001); BITY52 — B 3,4 paza (p <
0,0001); BITY56 — B4,4 paza (p <0,0001); BITY58 —
B 5,8 pa3 (p < 0,0001); BITY59 — B 32,2 paza (p <
0,0001); BIT466 — B 8,1 pa3za (p=0,0001); BITY68 —
B 30,8 pas (p < 0,0001).

ITpu ananu3ze yactot BcTpeuaemoctu BITY BKP
B 3aBucumocTtu ot KD (puc. 2B) onpeneneHo, 4To
MakcuMmalibHasg d4acTtoTra BcTpedaemoctu BITY16
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Habmonaercsa y manueHTok ¢ CIN III/HSIL u xap-
LMHOMOM in situ, IO CPaBHEHUIO C OCTaJbHBIMU
K® (p < 0,0001). BITY31 craTuctuvecku 3HaA-
yumo yamie peructpupoBayicsa mipu CIN I/LSIL
n CINII/HSIL, nmo cpaBHEHUIO C OCTaJlbHBIMU
K® (p = 0,0142). BITY39 cratucTuyecKu 3HAYU-
Mo Jaie BcTpedaeTcs y manmeHTok ¢ CIN I/LSIL
U BUPYCOHOCUTEJIbCTBE MPU aHAIU3E C IPYTUMU
K® (p = 0,0001). BITYS51 tuma 3Ha4MMo IpeBain-
posas y manueHTok ¢ CIN I/LSIL no cpaBHeHUIO
c octanbHbIMU K® (p = 0,0007). BITY 58 BeISIBIISIII-
ca y nmanueHTok ¢ CIN II/HSIL cratuctuuecku
3HAYMMO Yallle, YeM MpU APYTUX KIUHUYECKUX
dopmax (p = 0,0077). IIpu CIN I/LSIL nHa6ato-
nmanu noMmuHHpoBaHue BITY66 tuma (p = 0,0339).
OcranpbHble Tunsl BITY He umenu ctaTUCTUYECKU
3HAYMMBbIX Pa3JIUYnil YaCTOThI PErUCTPALIUU B 3a-
BUcUMOCTH OT KD.

I1pu onreHke yactoThl BcTpeuaemocTtu BITY BKP
Py MOHOMHMUIIMPOBAHUM B 3aBUCUMOCTU OT KD
(puc. 3A) 6b1710 OOHAPYKEHO, YTO YACTOTa perucTpa-
oun BITY16 HapacTaeT OT BUPYCOHOCHUTEIBCTBA

K nHBasuBHoMy PIIIM (p < 0,0001). BITY31 mpe-
BaJIMPYET Y MAIMEHTOK IIPU BUPYCOHOCHUTEILCTBE
un HayaabHbIX K® T1BU no cpaBHenuto ¢ CIN 111/
HISL, kapuuHomoii in situ 1 nHBasuBHbIM PIIIM
(p = 0,0103). BITY39 BcTpeuasicd Ha OIMHAKO-
BO comnoctaBuMoM ypoBHe y CIN I/LSIL u Bupy-
COHOCHUTEJIC TI0 CpaBHEHMIO ¢ OCTajdbHbIMU KO
(p = 0,0009). BITY51 B 2,8 paza yaiie BCTpeyaeTcs
y CIN I/LSIL o cpaBHEHM O C BUPYCOHOCUTEISIMU.
ITo Mepe HapacTtaHus crereHu TsxkecTu KD yacro-
ta peructpauuu BITYS51 caHuxaercs (p = 0,0002).
ITpu CIN III/HSIL, kapuyHoMe in sifu © THBAa3UB-
Hom PIIIM BITYS51 He peructpuponaiicsa. BITUSE
OblI oOHapykeH Tojibko B K® ¢ CIN I/LSIL,
CIN II/HSIL n CIN III/HSIL. Ilpu HapactaHuu
crenieHu TskecTh KD yactoTa peructpanum BITUSS
cHuxanace (p = 0,0093). Ocranpubie BITY BKP
HE MMEJIN 3HAYMMBIX pa3JIndIuii TI0 4acTOTe BCTpe-
YaeMOCTH B 3aBUCUMOCTU OT KD.

Yacrtota Bctpeyaemoctu BITY BKP npu nonu-
MHOUIIMPOBAHUM HAXOAUTCS Ha OMMHAKOBO COITO-
CTaBMMOM ypoBHe B 3aBucuMocTn oT KO (puc. 3B).

Ta6auua 1. KnuHnyeckas xapaktepucTuka naunmeHTok B 3asucumocTu ot KP

Table 1. CF-based patient clinical characteristics

Fpynnal | Fpynnall | FTpynnalll | FpynnalV FpynnaV F'pynna Vi
Group | Group I Group I Group IV Group V Group VI Pss\a;:lizue
(n=128) | (n=155) | (n=200) (n=332) (n=95) (n=54)
1 2 3 4 5 6
< 0,001
pi-4=0,003
pi_s < 0,001
Bospact Pi_s < 0,001
31[26;36] | 31[26;37] | 32[28;37] | 34[29;39] 37 [31;42] 37[33;42] | p,.,<0,001
Age
p,_s < 0,001
p,s < 0,001
ps_s = 0,002
P36 = 0,003
Bec 59 60 60 60 62,5 65 0.091
Weight [55; 67] [53; 66,5] [55; 70] [55; 70] [56,25; 71,75] [55; 70] ’
XanooOsl
Complaints 28 (22) 23 (14,9) 32 (16,5) 46 (14,4) 15 (15,8) 15 (28,3) 0,1
MeHapxe . . . . . .
Menarche 13[12;14] | 13[13;14] | 13[12; 14] 13 [12; 14] 13[12;14] | 13,5[12; 14] 0,914
Havano nonoBoii Xusum ) ) ] . : .
Sexual life onset 18[17;20] | 18 [17;19] | 18[17;19] 18 [17; 19] 18 [17; 19] 18 [17; 19] 0,162
Yucno nonoBbix
napTHepoB 412; 5] 31[2; 5] 513; 8] 412;7] 5[3; 10] 5[3; 10] 0,009
Number of sexual partners
< 0,001
BepemeHHOCTb ) ) ) ) . . P =0,011
Pregnancies 1[0; 2] 11[0; 2] 110; 2] 11[0; 2] 2[1; 3] 1[0,75; 3] by < 0,001
p,_s = 0,005
Poppbl . . . . . .
Childbirth 01[0; 1] 01[0; 1] 11[0; 2] 11[0; 2] 110; 2] 1[0; 2] 0,006
BMY BakuunHauusa
HPV vaccination 0(0) 2(1,3) 1(0,5) 5(1,6) 0(0) 1(1,9) 0,482
TepaneBTuyeckoe
JieyeHue 60 (46,9) | 77(49,7) 83 (42,8) 134 (42) 34 (35,8) 3(23,1) 0,166
Therapeutics treatment
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Fpynnal

Mpynnall

Fpynnalll

Fpynna IV

FpynnaV

F'pynna Vi

Polyinfection

Group | Group Il Group Group IV Group V Group VI Pssj;(::ue
(n=128) | (n=155) | (n=200) (n=332) (n=95) (n=54)
1 2 3 4 5 6
< 0,001
=0,007
Xupypruyeckoe neyeHue Pris= b,
Surgical treatment 81(24.2) | 43(277) | 37(19.1) 112(351) 44 (46,3) 4(30,8) P.-s= 0,033
Ps_, = 0,001
Pss < 0,001
Hanunumne conytcTByowmx
TMHEKOJIOTn4eCcKux
3aGoneBaHuii 89 (69,5) | 105(67,7) | 140(72,2) 232 (73) 60 (63,2) 37 (71,2) 0,512
Concomitant
gynecological comorbidity
Hanunuue conytcTBylowmnx
TMHEeKOJ1I0OTn4ecKux
nHdeKkuuit 21(16,5) 33 (21,3) 31 (16) 45 (14,2) 12 (12,6) 6 (11,5) 0,34
Concomitant
gynecological infections
< 0,001
BMNY B anamHe3e Pi_s < 0,001
HPV in anamnesis 100 (78,1) | 115(74,2) | 122(64,2) 223 (69,7) 58 (61,1) 22 (45,8) 0r.0=0.003
Psg=0,014
< 0,001
Yucno neikoumTos 10 8 15 13 20 24,5 Pis z (())ggg
Number of leukocytes [5; 25] [5; 15] [8; 25] [5; 15] [15; 35] [10,5;25,75] | P22~ 0
P,.5 < 0,001
pss=0,003
JleiikoumntapHasa peakums
Leukocytic reaction
I Tun/l type 10 (20,4) 13 (21,3) 8(11,8) 14 (13,9) 1(3,6) 1(16,7) 0,003
Il Tun/Il type 18 (36,7) 26 (42,6) 21(30,9) 48 (47,5) 4(14,3) 1(16,7) p,s = 0,033
11 Tun/lll type 14 (28,6) 21(34,4) 30 (44,1) 34 (33,7) 20(71,4) 3 (50) p,_s = 0,008
IV Tun/IV type 7 (14,3) 1(1,6) 9(13,2) 5 (5) 3(10,7) 1(16,7) Pss=0,012
BupycHas Harpy3ka 0,003
(Ig konuii AHK/10°%) 5,2 6,25 6,1 5,8 6,32 5,70 P, =0,008
Viral load (Ig copies [4,2,6,1 |[514,6,97]| [5 7,11] [4,73;6,83] | [5,45;7,63] | [5,05;7,82] | p,5=0,012
DNA/10°) p._s = 0,007
3oHa TpaHchopMauun
Transformation zone
1 Tmn/1 type 30 (23,8) 32 (21,3) 64 (33,9) 96 (30,6) 31(33,3) 20 (41,7)
2 tun/2 type 27 (21,4) 51 (34) 54 (28,6) 91 (29) 26 (28) 14 (29,2) 0,02
3 Tun/3 type 69 (54,8) 67 (44,7) 71 (37,6) 127 (40,4) 36 (38,7) 14 (29,2)
XVBV:IZ 103 (81,1) 137 (89) 170 (88,5) 272 (85,3) 78 (83) 40 (83,3) 0,346
YB3+M+N
AWELMEP 51(40,2) | 67(43,5) 92 (47,9) 159 (49,8) 40 (42,6) 29 (60,4) 0,133
< 0,001
Konaunomol p,s=0,014
Condylomas 54 (42,5) | 45(29,2) 49 (25,1) 67 (21) 17 (18,1) 11(20,8) b <0001
p._s = 0,002
MoHoukuumpoBanue 73(57) | 78(50,3) | 113(56,5) | 212(63,9) | 63(66,3) | 28(51,9)
Monoinfection 0.053
Mlonunkuumposanue 55(43) | 77(497) | 87(435) | 120(36,1) | 32(337) | 2648,

Mpumeuanue. Me [IQR]; n (%); NBU — nanunnomasupycHas nidekums; PLUM — pak weiikn matkn; M — mo3avka; M — nyHkTaums; YB3 — yKCcycHo-
6enblil anuTenuid. BupycHas Harpyska paccunTaHa UCXoas 13 3HaueHuin BeayLiero (Hambonbluero Ig konuit JHK BMY Ha 10° anuTenuansHeIx KNeTok)
Tna BIMY; Hanuyme conyTCTBYIOLEN FTMHEKONOrNYeCcKo MHDEKLIMM OLEHMBANN NCXOAA U3 CNeaytowmx natoreHos: Candida spp., Ureaplasma spp.,
Chlamydia, CMV, HSV-1, Gardnerella vaginalis, Mycoplasma hominis.
Note. Me [IQR]; n (%); PVI — papillomavirus infection; CC — cervical cancer; M — mosaic; P — punctation; AWE — acetic-white epithelium. Viral load was
calculated based on the values of the leading (highest Ig of HPV DNA copies per 10° epithelial cells) HPV type; the presence of concomitant gynecologic
infection was assessed based on the following pathogens: Candida spp., Ureaplasma spp., Chlamydia, CMV, HSV-1, Gardnerella vaginalis, Mycoplasma

hominis.
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PucyHok 2. A. YacTtoTa BcTpe4yaemocTu

BMY BKP B o6Leii BbiOopKe nauueHTok. B. YactoTa
BcTpevyaemocTu BMY BKP B 3aBucumoctu

OT MOHO- 1 nonuuHuumposaHus. B. Hactora
BcTpevyaemocTu BMY BKP B 3aBucumocTu ot K®
Figure 2. A. Frequency of high-risk HPV viruses in total
patient cohort. B. Frequency of high-risk HPV viruses
related to mono- and polyinfection. C. Frequency

of high-risk HPV viruses related to clinical forms

AHanus BUPYCHOI Harpy3Ku, Yncsna nemkounToB
B LLepBUKaNIbHOM CEKpeTe U TUMna IenKoLuuTapHomn
peakuum

I1poBeneH cybaHaau3 BUPYCHOIM HArpy3kuy 519
nalreHToK. MeanaHa BUPYCHOU Harpy3ku B MOJTy-
YeHHO# KoropTe 6biaa 5,86. ¥ malMeHTOK ¢ MOHO-
nHbunuposanuem (Me [IQR] = 5,8 [4,7—6,9]) Bu-
pycHast Harpy3Ka ObljIa HUXe, TTI0 CPaBHEHMUIO C M0~
qunHbOunrpoBaHuM (Me = 6). Paznnuus He OblIn
CTaTUCTUICCKU 3HAUYMMBIMHU (p = 0,25).

Cawmas BbICOKasI BUpyCHasl Harpy3Ka BBISIBJICHA
Yy mallMeHTOK ¢ KapuuHoMmoii in situ (Me [IQR] =
6,32 [5,45—7,63]), a HauMeHblIIee 3HAYCHUE IMPU
BupycoHocutesnbcTBe (Me [IQR] = 5,2 [4,2—6,1)).
Paznuyuss ObIIM  CTaTUCTUYECKU 3HAYMMBIMU
(p = 0,003). Ilpu post-hoc aHanu3e oOHaApPyXKeHO,
4TO BUpycHas Harpys3ka npu [1BU 6e3 KO Huxe
npu cpaBHeHnu ¢ CIN I (Me [IQR] = 6,25 [5,14—
6,971 — p = 0,008), CIN II (Me [IQR] = 6,1 [5—
7,111 — p=0,012) m xapumnaowmoii in situ (Me [IQR] =
6,32 [5,45-7,63] — p = 0,007). Ilpu cpaBHEeHUU
I1BU 6e3 KD ¢ CIN III u uuBasuBHbiM PIIIM BH-
pycHasl Harpyska Obljla Ha OMMHAKOBO COIOCTaBU-
MoM ypoBHe (p > 0,05).

IIpoBeneHa oueHKa MHGULMUPOBAHUS ajibda-
cemeiictBamu BITY npu paznuunbix KO (puc. 4A).
NudunupoanHocts BITY paznuunbiMu anbda-
ceMeiicTBaMU UMMeeT CTaTUCTUUYEeCKW 3HauyuMble
paznuuus (p < 0,001). O6HapyxkeHo, 4TO MHOUIHN-
poBaHue cemeiictBamu A6 u A7 B rpymnne 1 Bbiliie
B 2,24 1 2,83 pa3za COOTBETCTBEHHO IO CPaBHEHUIO
c rpynnoii 111 (p = 0,017). B rpynimie IV HapacTaer
nHduumuposanue BITY us cemeiictBa A9 Ha 23,6%
no cpaBHeHM1o ¢ rpynnoii I, a BITY 13 octanbHbIX
CEeMEMCTB BCTpeyaloTcs 3HAYMTENbHO pexe (p <
0,001). AnamoruuHasi cuTyalus MpPOCaAeKBaAETCs
W IS TaliMeHTOoK u3 rpynnbl V (p = 0,006). B rpyn-
ne Il ctaTucTuyecku 3HaAYMMO Bblllle UHOULIUPO-
BaHHOCTh BITY u3 cemeiictB A7, A6 u A5 B 1,93;
2,93; 4,04 paza COOTBETCTBEHHO II0 CpPaBHEHUIO
¢ rpynnoi III (p = 0,005). [1pu cpaBHEHUM TPYIIIT
II u IV nipocnexkmuBaeTcss CXOXKUM M HapacTaloLI U i1
TpeHa WHPUIMpPOBaHUS cemeilcTBaMu AS, A6,
A7 (p < 0,001). ¥ nauuenTok u3 rpynn V u VI ot-
cyTcTtByeT MHpuuupoBanue BITY u3 cemeiictB AS
1 A6 TT0 CPAaBHEHMIO C OCTaJIbHBIMU TPy ITIIAMM.

TlpoBeneH aHanu3 BUPYCHOW HArpy3kud B 3a-
BUCHUMOCTH OT alib(a-cemeiicrBa BITY. BupycHas
Harpys3ka HapacTaeT oT cemeiictBa ATA9A6AS
(p = 0,018). INo pesynbTaTaM OIIEHKHN BUPYCHOM
Harpy3ku B pa3auYHBIX ajbda-cemerictBax BITY
B 3aBUCUMOCTU OT K® oOHapyxeHO, 4TO B rpymn-
ne V (Me[IQR] = 6,3 [5,55—8]) u VI (Me[IQR] =
6,3 [5,2—8,1]) mauMeHTKN MMEIOT CaMylO0 BBICO-
KYy10 BUPYCHYIO Harpysky, a rpynnsl I (Me[IQR] =
5,2 [3,9—6]) u 11 (Me[IQR] = 5,76 [4,88—6,8]) Hau-
menbiyto (p = 0,004) npu napunmpoBanuu BITY
n3 cemeiictBa A9 (puc. 4b). JIns cemeiictB A7
(puc. 4B), A6 (puc. 4I') u A5 (puc. 4/1) cratucTu-
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PucyHok 3. A. Yactota BcTpeuaemocTtu BIMY BKP B 3aBucumocTu ot KO npu MoHonHpULMpoBaHUM.

B. YacTtoTta BcTpewaemoctu BMY BKP B 3aBucumocTn ot KO npu nonumHpuumposaHum

Figure 3. A. Frequency of high-risk HPV viruses based on clinical forms in monoinfection. B. Frequency of high-risk
HPV viruses based on clinical forms in polyinfection
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PucyHok 4. BupycHas Harpy3ka u uHduumpoBaHHOCTb anbda-cemeiicteom BIMY B 3aBucumocTtu

ot uccnepyembix rpynn. A. Unpuumposanue anodpa-cemeiictsamm BMY B 3aBUCUMOCTU OT CTENEHU
TsxecTtu NMBWU. B. BupycHas Harpy3ka npu niduumuposaHuu BMY A9. B. BupycHas Harpyska

npu uipuumposanum BMY A7. I. BupycHas Harpy3ka npu uiduumuposaHum BMY A6. . BupycHasa Harpy3ka
npu uipuumposanum BMNY A5

Figure 4. Viral load and HPV alpha-family infection. A. HPV alpha-family infection related to PVI severity. B. Viral load
in HPV A9 infection. C. Viral load in HPV A7 infection. D. Viral load in HPV A6 infection. E. Viral load in HPV A5 infection
MpumevaHue. KpacHoi NyHKTUPHO NMHUen 0603HavyeHa MeamnaHa BUPYCHOW Harpy3ku anbda-cemerictaa BIMY.

Note. The red dotted line denotes the median HPV alpha-family viral load.
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YeCKM 3HAUYMMBIX PAa3JM4YMUil BUPYCHOU Harpy3Ku
oOHapyxeHo He ObL10 (p = 0,765, p = 0,539 u p =
575 COOTBETCTBEHHO).

IlpoBeneHa olleHKa KOPPEJSLIMOHHOW CBSI3U
BUPYCHOI HArpy3ku ¢ YMCJIOM JIEMKOIIMTOB B LIep-
BUKaJbHOM CEKpeTe, TUIIOM JEeUKOLUTAapHOU pe-
aKILIUM U TUIIOM 30HBbI TpaHchopmauuu (Tadi. 2).
B obmieit koropte 3HaAYMMOI KOPPETSIIIUUA MEXIY
BUPYCHOM HAarpy3Kou U YMUCJIOM JIEUKOLIUTOB B 1LIEP-
BUKAJIbLHOM CeKpeTe He oOHapyxkeHo (rg = 0,033,
p = 0,628). 111 Tum neiiKoUTAPHON peaKIIMU UME
CTaTUCTUYECKU 3HAUYMMO CJabylo KOpPEeasIMOH-
HYIO CBSI3b C BUPYCHOU Harpyskoil (rg = 0,155, p =
0,023). OcTaibHbI€ TUTTBI JEUKOLIUTAPHOU peaKIIuu
HE WMEJU 3HAUYMMBbIX KOPPETSIIMOHHBIX CBS3EM.
BHyTpu ucciaenyeMbix TPYIIT TaKXKe HE OOHapyKe-
HO CTaTUCTUYECKU 3HAYMMBbIX KOPPEISIIMOHHBIX
CBSI3EM MEX/1y BUPYCHOM HAarpy3Koi U YUCJIOM JIEW-
KOILIMTOB B lIepBUKaabHOM cekpeTe. [1pu koppes-
LIMOHHOM aHaJu3€ BUPYCHOU HArpy3Ku C TUIIOM
30HBbI TpaHCHOpPMaALIMKY IIEHKU MaTKA HaM He yaa-
JIOCh OOHAPYKUTh CTATUCTUYECKU 3HAUUMBIX CBSI-
3eit (p > 0,05). OnHako MauMeHTKU CO 2-M TUIIOM
30HBbI TpaHChopMalMK U3 rpynisl [I uMeroT TpeHna
Ha MpsiMy1o 3aBUCUMOCTb (rg = 0,21, p = 0,052).

CpaBHuUTeNbHag xapakTepuctTuka Ko
B cTpyKType NBU

IMpoBenen ananus pacnpeneneHus K® B 3a-
BucuMocTtu ot BITY BKP (puc. 5A). O6HapyxKeHO
CTAaTUCTUYECKU 3HAYMMOE IIpeBaJiMpOBaHUE B 4Ya-
crore Bcrpeyaemoctu: BITY16 B CIN II/HSIL
(20,9%) wu CIN III/HSIL (37,6%) — p < 0,001;
BIT4Y31 B CIN II/HSIL (31,2%) u CIN I1I/HSIL

(28%) — p =0,02; BITY39 B CIN I/LSIL (36,2%) —
p <0,001; BITY51 B CIN I/LSIL (38,1%) u CIN 11/
HSIL (28,6%) — p < 0,001; BITY58 B CIN I1/HSIL
(37,5%) n CIN III/HSIL (30,4%) — p = 0,011;
BITY66 npu BupycoHocutenabctBe u CIN I/LSIL
(40%) — p = 0,036. INpoBeneH aHalIu3 pacrpeie-
JICHUSI MOHO- U TIOJMUHMUIIMPOBAHUU B CTPYK-
type BITY BKP (puc. 5b). B cTtpykType mHbek-
uuu BITY16 cratuctudecku 3Hauumo daiie (p <
0,001) BcTpeyaauch ciaydyad MOHOMH(ULIMPOBA-
Hus (64,6%), yem nonunHduuupoBanus (35,4%).
OctanpHbie TUnbl BITY BKP nmenu xapaktep mno-
JquuHunupoBanus (p < 0,001).

ITpn ananuze pacrpenenenuss KO B 3aBucumo-
ctu ot Tunos BITY BKP nipu MoHO- 1 moiunHGbU-
LMPOBAaHUU OOHAPYKEHO, UTO B CTpykType BITU45
Npu MOAUMHGUIMPOBAHUU Yallle BCTpeyalTcs Ta-
LIMEHTKU ¢ BUpycoHocutesbcTBoM (p = 0,0302).
CIN I/LSIL ¢ nonuuHUIIMpOBaHUEM MpeBaIM-
pyetr B cTtpyktype BITU68 (p = 0,0359). CIN 11/
HSIL ¢ nonuuHpuuupoBaHueM IMpeodiagaroT
B cTpyktype BITH18, BITY39, BITYS51, BITYS52,
BITY56, BITY58, BITY59 u BITY68 TuIisl no cpas-
HeHUI0 ¢ MOHUMHGUuUpoBaHueM (p < 0,001, p =
0,0157, p = 0,0015, p = 0,0261, p = 0,0136, p =
0,0423, p = 0,0073 u p = 0,0157 cOOTBETCTBEHHO).
CIN III/HSIL nHa d¢oHe MOHOMHMUIIMPOBAHUS
npeBaaupoBajo B ctpykrype BITH16 (p = 0,0013).
CIN III/HSIL nHa doHe noauuHGUIITPOBAHUS
NpeBaJUpPOBAJIO B CTPYKTYpe OCTalbHBIX TUIIOB
BITY BKP, kpome BITY45 u BITU66 (BITUI8 — p =
0,0006; BITY31 — p < 0,0001; BITY35 — p = 0,0115;
BITY39 —p=0,0224; BITY51 —p=0,0043; BITY52 —
p = 0,0003; BITY56 — p = 0,0039; BITY58 — p <

Ta6auua 2. KoppensunoHHbIi aHanAn3 BUPYCHOI Harpy3Kku, TUMOM NeiiKOLLUTapHOW peakLn, YUCSIOM
NeKOLUUTOR B LiepBUKasibHOM cekpeTte v Tuna 3T B 3aBMCMMOCTU OT UCCNieAyeMbIX rpynn
Table 2. Correlation between viral load, leukocyte reaction type, cervical smear leukocyte count and transformation

zone types
Fpynnal Fpynnall Fpynna lll F'pynna IV FpynnaV F'pynna Vi
Group | Group Il Group I Group IV Group V Group VI
JleiikoumntapHasa peakuus
Leukocyte reaction
1 Tun/I type -0,125/0,476 | 0,178/0,285 0,03/0,84 -0,069/0,572 | 0,164/0,515 | -0,775/0,225
11 Tun/Il type -0,058/0,741 | -0,071/0,674 0,127/0,39 -0,164/0,175 | -0,258/0,302 NaN
111 Tun/Ill type 0,269/0,118 | -0,086/0,608 | —0,065/0,661 | 0,261/0,029 0,159/0,529 0,894/0,106
IV Tun/IV type -0,113/0,519 NaN/NaN -0,105/0,479 | -0,086/0,481 | -0,164/0,515 | -0,258/0,742
Yucno neikouuToB
B LiePBMKAJIbBHOM CEKpeTe
Number of leukocytes 0,101/0,564 | -0,148/0,376 | -0,156/0,288 | 0,171/0,156 -0,09/0,732 0,2/0,8
in the cervical smear
Tun 30HbI TPAaHCHOPMaLUU
Transformation zone type
I Tun/I type -0,172/0,137 | -0,08/0,464 | -0,071/0,452 | -0,03/0,693 | 0,035/0,825 | -0,352/0,218
11 Tun/Il type 0,184/0,112 0,21/0,052 | -0,002/0,983 | -0,009/0,904 | 0,131/0,402 0,393/0,165
111 Tun/lll type -0,013/0,913 | -0,141/0,197 | 0,073/0,439 0,037/0,623 | -0,147/0,346 | -0,034/0,907

Mpumeyanme. NaN — HeT faHHbIX. S3HAYEHUS B iHEKax 0TPAXaloT CuTy KOPPENSALMOHHON CBA3M 1 €€ 3HAYUMOCTb (ry/P 3HaueHue).
Note. NaN — no data. The values in the cells reflect the strength of the correlation and its significance (rg/P value).
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0,0001; BITY59 — p=0,0043; BITY68 — p = 0,0043).
ITauueHTKU ¢ KapuUMHOMOMU in situ mpeobyianaioT
B cTtpykType BITH18, BITY31, BITY35, BITYS58 npu
nonuunHuuuposanuu (p = 0,0238, p = 0,0269,
p = 0,02, p=0,0062). [TauuenTku 60abHbIe PIIIM
B OCHOBHOM PETUCTPUPYIOTCS B cTpyKType BITU16
npu MoHouHbuupoBanuu (p = 0,0004).

Taknm o6pazom, BupycoHocutebcTBo 1 CIN I/
LSIL B crpyktype BITY npu nonuHdbuMpoBaHUU
yaiie BcTpevatorces mis BITY45 u BITUY68 — cemeii-
ctBo A7. CIN II/HSIL Ha ¢doHe moannHGUIIMpoBa-
Hus yalue BcTpevaetcs y BITU1S, BITY39, BITYS9,
BITY68 — A7; BITU56 — A6; BITUS51 — AS5; BITUS52,
BITY58 — A9. CIN III/HSIL Ha ¢hoHe MOHOMH(]EK-
LMY 4dalle BcTpedascs B cTpykrype BITU16 — A9.

68 T1n/68 type (p = 0,276)

66 T1n/66 type (p = 0,036)

N

59 t1n/59 type (p = 0,706)

58 T1n/58 type (p=0,011)

56 TMn/56 type (p=0,267)

52 T1un/52 type (p=0,719)

CIN I1I/HSIL Ha doHe noannHOUIIMPOBaHWS Yallle
BCTpeYaJsicsl B CTPYKType cemeiicTtB: A5 — BITUSI;
A6 — BITY56; A7 — BITU18, BITY39, BITY59, BITU6S,;
A9 — BITY31, BITY35, BITYS52, BITYS8. KapiinmHoma
in situ Ha (poHEe MOJMUHOULIMPOBAHUS Yallle BCTPe-
yajach B CTpyKType cemeiicTB: A7 — BITY18; A9 —
BITY31, BITY35, BITUS5S. PIIM peructpupoBaics
CTaTUCTUYECKU 3HAYMMO MPU MOHOWHMUIIMPOBaA-
HUM B cTpyKType BITU16 — cemericTBO A9.

O6cyxaeHne

B 2008 r. 6n111a noka3zaHa poab BITY B pazButuu
K® IMTBU u PIIIM, 3a uto Xapanpay 1yp Xay3eHy
obla ipucyxaeHa HobeneBckasg nmpemus [21].
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PucyHok 5. A. Pacnpeaenetnue K® B ctpykType BMY BKP. B. PacnpegeneHne moHo-/nonnmHeuumupoBaHus

B cTPykTYype BMY BKP

Figure 5. A. Distribution of clinical forms in high-risk HPV pattern. B. Distribution of mono-/polyinfection in high-risk

HPV pattern
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W3BecTHO, uTO 6esiku E6 u E7 HamensroT BUpyC
OHKOTeHHBIM TIOTEHIIMAJIOM U OKa3bIBalOT BIIMSI-
HUEe Ha OeJIKM CyMNpeccopbl OMYXOJEBOU TpaHC-
dopmanmu. OHKonpoTenH E6 crtocoOeH BEI3BIBATh
nerpagaunuio 6enka redHa P53, a E7 monaBasieT Oe-
JoK peTuHoOmactombl [7, 39, 48]. C mosiBjieHU-
€M HOBBIX Hay4YHBIX JaHHBIX B TEKYIIeil MOIeJIu
KaHIleporeHe3a CTaJid TIOSIBJASITbCS HECOOTBET-
crBus. Hampumep, 6emok E6 BITUS58 BEI3BIBacT
nerpagaiuio 6enka reHa P53 mpu KoHlLIeHTpauuu
B 17 pa3 MeHbIIel, yeM TakoBasli y POJACTBEHHOTO
BITY16. Iya BITY59 KoHLIEHTpallM 3TOTO OHKO-
npoTenHa TpedyeTcd yxe B 53 pa3a MeHbIe, YeM
nnst BITU18 [44, 48]. TakuM 06pa3oM OHKOT€HHBI
noteHuuran BITY HeoOxoauMo olieHUBATh ILIUPE,
HEXEeJU TOJbKO Yepe3 eAMHBIA MexaHu3M OJIOKU-
pOBaHUS amnoITo3a U aKTUBALIUIO TTpojudepaluu
OMyXOJeBbIX KJIeTOK. Hanuuue pekoMOMHaLIUNA
MEXIy IByMsI M OoJjiee POJCTBEHHBIMM BUpPYCaMU
JaeT MPEeuMYyIIeCTBO HOBOMY TUMY BUpYyca Iepen
Bupycamu-goHopamu. CornacHo Van Doorslaer K.
(2013), B mpolecce 3BOJIOLMOHUPOBAHU S KasK bl
TUI NAMTUJJIOMaBUPYCOB ONITUMU3UPOBAJI CBOU Te-
HETUYECKUI KO, YTOOBI MH(MUIIMPOBATH ONpee-
JIEHHBIN TUM KJIETOK Y CBOEro xo3sinHa [43].

BoabIIMHCTBOM aBTOPOB paHee HavyaJ 0 MOJIOBOM
JKW3HU OIMHCHhIBaeTCs KaK HEOIaronpusiTHhIM (pak-
Top st pazputust PILIM [29, 46]. [IpuMeuatenbHoO,
HO HaM H€ yAaJ0Ch YCTAHOBUTH pa3jauuuil MeXAy
BO3pacTOM HavaJia MOJIOBOM XK M3HU U CTENEHbIO TSI -
kectu KD, OnHako mo HallMM JaHHBIM YHMCJIO IO~
JIOBBIX MMapTHEPOB OKa3bIBa€T 3HAUMMOE BJIUSHUE.
DTO MOXET CBUJAETEIbCTBOBATH O TOM, UYTO MEPBbIN
MOJIOBOM KOHTAKT MOXET MPOUCXOAUTH B pa3HbIe
BO3pacCTHBIE MEPUObI, a Ta BUPYCHO-0AaKTepUab-
Has Harpyska, KoTopas MPOUCXOAMUT MPU YaCTOU
CMEHE II0JIOBOTO IMapTHepa, YBEJIMUMBAET LIAHCHI
Ha uHterpanuio BITY u pazsutue PILIM.

Bornipockl B3auMoneicTBUSI BUPYCOB U OakTe-
pUaJIbHBIX UH(EKIIMIA TpuodpeTaloT Bce Oosbliiee
3HauyeHue. BiusgHuUe conyTCTBYIOIIMX WHMEK-
Uil Ha AuHaMuKy uHdbunurpoanus BITY Ttak-
JKe SIBJISIETCSI BaXXHBIM aCMEKTOM 3TOTO Mpoliecca.
Hamu He 0OHapy>KeHO 3HAYMMBIX pa3IMuuil y ma-
IIMEHTOK C COMYTCTBYIOIIEH T'MHEKOJOTUYECKOU
uHbekueir npu aktuBHoil ITIBU B 3aBucumo-
ctu ot KO, BKIIIOUEHHBIX B Hallle MCCJeI0BaHUE.
OnHako 1o pe3yjabTaTaM MPOBEIEHHOIO MeTa-aHa-
aus3a Liang u coaBt. (2019) O6b110 moka3aHo, YTO
OakTepualibHbli BaruHo3, Chlamydia trachomatis
u Ureaplasma urealyticum accoLMUPOBAHBI C MO-
BbIIIIEHHOW YyacToToi nHGuuposanus BITY, B To
BpeMms Kak Candida albicans — co CHUXXEHUEM 4a-
CTOTHI UH(pUIIMPpOBaHUS [25].

Ponb Tumosoro npoduias BITH BKP B pa3su-
Te KOHKpeTHBhIX K® ocTtaercs HeompeaeIeHHOM.
boabmuHcTBO maHeseit anast BITY-tecTupoBaHU s
WCMONB3YIOT AJISI OIpeAesieHusl HauboJsiee 4acTo
Bcrpevaromuxces BITY BKP (16, 18, 31, 33, 35, 39,

51, 52, 56, 58, 59, 66 1 68 TUIILI), YTO ITO3BOJISIET
oueHuTh tTunooir BITY BKP npodunar Ha ocHO-
Be cemeiicTB alpha-BeTBu. Ilo pe3ynbraTtam Halie-
ro uccienoBanus poiab BITY16 ocTaeTcs BemyIei
B pa3BuTtuu uHBaszuBHoro PIIM. Iloutu mnoso-
BUHA (46,16%) U3 ucclienyeMbIX MallMeHTOK ObLIU
UHGULIUPOBAHbI JaHHBIM TUIIOM. YacToTa BCTpe-
YaeMOCTM OCTaJIbHBIX TUIIOB He npesbimana 10%.
IIpumeuarenbHo, uto BITY16 yaiie BcTpedaeTcs
npu MOHOMHGMUIUPOBAHUMU, & OCTaJbHbBIC TUIIbI
NpU NOTUUHGUIUPOBAHUU. DTAa OCOOEHHOCTb UH-
dULMpPOBaHUS HABOAUT HA MBICIb O TOM, UTO B I'e-
HoMe BITU 16 comepxkaTcs KIo4eBble TeHbI, OTIpe/Ie-
JISolIMe XapakKTepucTuku octajbHbix BITY BKP.
JauTtenbHast IEPCUCTEHIIMS MTPUBOAUIIA K TEHETH-
YeCKUM MyTalMsaIM U rosiBjieHU 10 HoBbix BITY BKP.
CorjlacHO HalllUM TIPEANOJOXEHUSIM, 1Sl MePCUC-
TeHMU ocTtaJabHBIX TUITOB BITY BKP HeoOxomnma
KouHGpUuuMpoBaHHOCTb. C APYTroil CTOPOHbI, OCHO-
BbIBasich Ha Teopuu o equHoM poxactse BITY BKP,
MOXHO TIPEAMNOJOXUTh, YTO MNMpU WHOUIMPOBA-
Huu BITY BKP nmpoucxonut skcnpeccusi APEBHUX
FeHOB OTBETCTBEHHBIX 3a perukanuio BITY16-
nogoOHoro Tuna. Pe3ynbraToM penyivkaluu siBjas-
etcs BoisiBJieHUe pu BITY-tecTupoBaHUU UMEHHO
BITY16. Ha 510 yKaspIBalOT paHee IPOBEAECHHBIE
paboThl MO HM3YYEHUIO BUPYCHOU HArpy3ku Kak
MPOTHOCTUYECKOTO (haKTOpa prucKa pa3BUTHUS TUC-
miaszuu u PIIM [34]. OnHako MOJ0XUTEIbHbIE pe-
3yJAbTaThl KOPPEJSILIMU BUPYCHOW HArpy3Ku € pas-
ButreM HSIL u PIIIM 6blu 1moay4deHbl TOJAbKO 1151
BITY16 [9, 31], uTO Tak>kKe KOCBEHHO ITOATBEPKIAET
TEOPHIO 00 IKCITPECCUU «IPEBHUX» TCHOB M PETIIN-
kauuu BITY16-nmogo6HOrO0 THIIA.

Ilpy monuuHOUIIMPOBAHUM HAMU OOHapyKe-
Hel BITY16, BITY18, BITY31, BITY52 u BITYS5S.
Octanbubie BITY BKP Bctpeuanuchk B MeHee 10%
ciyuaeB. MHTepecHo, uTo BITU16, BITY31, BITY52
u BITYS58 umMeroT o011y BEeTBb (bUJIOTEeHETHUYEC-
koro nepeBa. CorjacHO MNpeAnojoXkeHUusIM Van
Doorslaer K. (2013), BITY31, BITY52 u BITY58 mo-
ryT ObITh pekoMOMHaHTaMu BITY16 — ocHOBHOTO
BUpyca-goHopa [43]. B Haweii paboTe pacKpbl-
BalOTCSI MHbIE JaHHbIE OTHOCUTEIBbHO BUPYCHOM
Harpy3ku W €€ BJUSHUSI Ha MNporpeccupoBaHUe
CIN u paszsutue PIIIM. BupycHas Harpy3ka Ha-
pactaeT npu uHbuuupoBaHuu BITY wu3 cemeii-
ctBa A9, a Ipu MHPUIIMPOBAHUM ceMelcTBOM A6
NporCXoauT ee cHUXeHue. [Tpu nHbuMpoBaHUNU
BITY u3 cemeiictB A7 1 A5 oOHapy>K1BaeTcsl BOJI-
HOOOpa3HOoe TeueHUe MHMEKIUU.

BausHue BUpyCHOU Harpy3ku B KaHIleporeHese
ocTaeTcs npoTuBopeuunBoii. [lo naHHBIM Ucceno-
BaHUS IO OLIEHKE BJUSHUS BUPYCHOW Harpysku
BITY16 Ttuna ObLIO BBIABUHYTO IPEAIOIOXKEHUE
O TOM, YTO BBICOKasi BUPYCHasl Harpyska yBeJIu-
YyurBaeT PUCK Iepexoga MHGEKIMU B HHTErpa-
TUBHYIO (OpMY M MOXKET ObITh (haKTOPOM pHCKa
pazputusis CINu PLIM [I]. IIpoTuBOnOJOXHbBIE
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JaHHbIE MOJIyYeHbl B MCCJIEIOBAHUM, IMPOBEICH-
HoM B Konym6buu [13]. ABTOopaMu oOHapy>KeHO
3HAaUYMMOE CHUXKEHUE BUPYCHOW HArpy3ku IIpu
nporpeccupoBanuu CIN npu uHOULIMPOBAaHUU
BITY16 u BITY31. Hamu ycraHoBieHa HanOoOJIbIIIast
BUpYCHasl Harpy3ka Ipu KapuuHome in situ. B uc-
ciaegoBaHuU Zuo u coanT. (2019) cHUKeHue BUpYyC-
HOM Harpy3Ku OMMCHIBAIOT KaK HEOJaronpusiTHbIA
MPOTHOCTUYECKU I (haKTOop BbIXkUBaeMocTu [50].

ITo pesynbraTam onieHku cTpykTypbl BITHY BKP
B 3aBucuMoctu ot KM onpeneneHo, uyro ¢uiore-
HeTuyeckasi BeTBb alpha oTBeTCTBEHHa 3a pa3BU-
tre K®, omHako npu TSXKEIbIX KIMHUYECKUX (hop-
Max BCTpedaloTcs TUTibl u3 cemeiicta A9 (BITY16,
BITY31, BITY58), a Ha HavaabHBIX cTagusx KO
BcTpeuatoTcsd U3 alpha-Betseii coceneit (BITYS1 —
cemeiictBo A5 u BITU66 — cemeiicTBo A6). Takoe
JIeJIeHUEe CeMEUCTB MOXET MOMOYb MPU OIpenese-
HUM TaKTUK BEIEHUS MAllUEHTOB KJIUHUIIMCTAMU.
Monunnadunmposanune BITY npm Tskenvix KD
MoKa3aJio Mmepexon oT ceMeicTs A5, A6 u A7, Ko-
TOpbIE UMEIOT HU3KYIO cTereHb pojacTBa ¢ BITY16,
K ceMeiicTBY A9 ¢ BICOKOH CTEIeHbIO pOACTBa. DTO
COIPOBOXJAETCSd BBICOKOW 3HAUYMMOCTbIO MOHO-
uHbunrposanuss BITY16 mpu PILIM, uto MoxkeT
CBUJIIETEJIBCTBOBATh O TUIIOTE3e 00 BKCIpeccUuu
«IPEBHUX» TE€HOB, OTBETCTBEHHBIX 3a peIJiMKa-
nuto BITY16-mmogo6HOTO TUTIA, OCOOEHHO TIPU TSI-
Kenbix KO.

TpanuunonHoe npeacraBjieHue o BITY Bbi-
COKOrO M HM3KOro KaHIIEpOT€HHOro moTeHIuaja
HE MOXET B IOJIHOI Mepe OOBSICHUTh MEXaHU3M
kaHueporeHesa I1BU meiiku matku. Tak, Hanpu-
mep, BITY6/BITY1l mMeroT TPOMHOCTh K APYroi
aHATOMMWYECKOU HUIIE TeJia YeJI0BeKa U pa3ieaeHbl
npumepHo 30 MJIH JIET 9BOJTIOLIMOHHbIX U3MEHEHU
¢ BITY16 u BITY18 [43]. AHanu3 TUIOBOTrO MpoGu-
ag TIBHU moxeT cnoco6cTBoOBaTh OOHapy>KeHUIO
HOBBIX MEXaHU3MOB Pa3BUTUS paKa, OCHOBAHHBIX
Ha BUPYCHOIi Teopuu, Bkiaodas PIIIM.

3ak/o4yeHme

ITpu BITY-TecTupoBaHUM YUUTHIBAIOTCS TaKue
daKkTOpHI, KaK KaHIIEPOTeHHBIN PUCK, YPOBEHD BU-
pycHoii Harpy3ku. [Ipm BBISIBICHUM IIOTUHHOU-
uupoBaHus BITY Takxke omnpenessitoT ceMeicTBO,
K KOTOPOMY NMIPUHAIJICKUT KOHKPETHBIN TUTL. TeMm
He MeHee BOIIPOCHI, KacallIuecs MOHO- U TOJIH-
WHGUIIMPOBAHUS, BKJIoUass KOMOWHUPOBAaHHBIC
cnyyan monumHduuuposanug BITY m ux Biu-
aHue Ha teyeHue II1BU u mepexon B KD pasHoit
CTEeTICHU TSIKECTH, OCTAIOTCSI HEAOCTAaTOYHO W3-
yueHHbIMU. [lopaBisioiiee OOJbBIIMHCTBO padboT
no snugemuogoruu BITY BKP oueHuBarwoT pac-
npoctpaHeHHOCTh cpenu K®. OmHako aHanm3
K® B crpykTtype [1BH B 3aBUCMMOCTU OT MOHO-/
HOMMH(MUIINPOBAHUS W TUIIOBOM NPUHAIICKHO-
ctu BITY He mpoBoauics, 4TO AejlaeT 3HAYMMbIM

BKJIaJ AaHHOW paboOThl B AMUAEMUOJIOTMYECKYIO
coctaBiastomyto I[TBU. JlonoJfHUTENbHO UCCIen0-
BaHUE MOMOTAaeT OINpPENeIUTh BIAUSHUE THUIIOBOTO
npodusnsga [IBU B pazsutuu K® npu MoHO- uiun
NOJUUHOUIIMPOBAHUU. DTO MO3BOJUT KJIMHUYEC-
KOMY CIIELMAJIUCTY ONPENeIuThCI C AaJibHEeHIen
TaKTUKOU BeleHUs manueHTKu. [IpeacTtaBieHHbIE
B HallleM UCCJIeOBAaHUU PE3yJbTaThl, a TAKXKE TaH-
HbIE TUTEPATYPbI, YKa3bIBAIOT HA CJIOKHOE B3aMO -
JNIECTBUE MEXY BUPYCHOW periMKaluen u 3J10-
KauyeCTBEHHOU TpaHcpopMalrell anuTeanualbHON
KJIeTKU. DTOT (P€HOMEH MOXHO OXapaKTepru30BaTh
Kak CBO€0Opa3HblIli «paBHOBECHBI» MPOLECC CUM-
0uo3a — periMKaluu BUpyca U 3JJ0Ka4YeCTBEHHOM
TpaHchoOpMallMd SMUTEIUATbHON KJETKMU, TAe
KJIIOUEBYIO POJib B MOAAEPXKAaHUU ITOTO PaBHOBE-
CHUs UTpaeT UMMYHHas CUCTEMa YeJIoBeKa.

B niporiecce 3;10KayecTBEHHOU TpaHChopMaliuu
KJIETOK, OOYCJOBJIEHHOI BHUPYCHON WMHGEKIIMEH,
HabOogaeTcsd TOHKUU OaJlaHC MEXAYy BUPYCHOM
pernMKalueii 1 OHKOreHHbIM MOTEHIIMAaJIOM KJIeT-
ku. IIpy MOTHOLIEHHOM MPOTUBOOITYXOJIEBOM MM-
MYHHOM OTBeT€ OopraHusM 3d(HeKTUBHO pacros-
HaeT U yCTpaHseT aHOMaJbHbIe KJIETKHU, YTO MPU-
BOAUT K MPOrpaMMUPYEMO KJIETOYHOW TUOeIu.
OnHako MpU HEAOCTAaTOYHOM MJIM OCJIa0JeHHOM
MUMMYHHOM OTBETE 3TOT MEXaHU3M HapyllaeTcs,
YTO TMO3BOJSIET TpaHCHOPMUPOBAHHBIM KJIET-
KaM u30eraThb arornTo3a U MpoAoJXaTh IeIUTHCS.
OmnyxoyieBble KJIETKM CITOCOOHBI agarTUPOBAThCS
K IPUCYTCTBUIO BUpyca. OHU MOT'YT MOJAABIASITh M€ -
XaHU3MbI, HEOOXOAMMBbIE 1151 BUPYCHOU perinka-
MU, YTO TOATBEPXKIAETCI CHUKEHUEM BUPYCHOU
Harpy3ku npu PIIIM. DTo cBUAETEAbCTBYET O TOM,
YTO BUPYCHasl periMKalus U 3JI0KaueCTBEHHas
TpaHchopMalrs HaXOAsATCS B MOCTOSSHHOM KOH-
GbauKTe, CTpeMsICh K YCTAHOBJICHUIO PaBHOBECHU S,
KOTOpPOE CITOCOOCTBYET BbIKMBAHUIO KJETKH-XO-
35iMHa HECMOTPsSI Ha MPUCYTCTBUE BUpPyca. DTOT
MpolleCC MOXHO paccMaTpuBaTh KaK CTpaTeruio
BBIXKMBAHUSI OITyXOJIEBBIX KJETOK, MPU KOTOPOM
CHUKEHHUE BUPYCHOU Harpy3ku SBJIsSETCS anam-
TUBHBIM OTBETOM, MO3BOJISIONIUM KJETKaM uU30e-
raTb UMMYHHOTO Paclio3HaBaHU S U YHUUTOXEHUS.
DTO sIBJeHUE NOAYEePKUBAET BaXKHOCTh UMMYHHOM
CUCTEMBbI B KOHTPOJIE KaK BUPYCHOU aKTUBHOCTH,
TaK U OHKOIeHHOI TpaHchopMaluu KjaeTok. B yc-
JIOBUSIX OCJIa0JIECHHOT'O UMMYHHOTI'O OTBeTa 0aJlaHC
CMENIAaeTCsl B CTOPOHY OITYyXOJIEBOW MPOTpecCui,
4TO TpeOyeT AajlbHENUIINX UCCIeNOBAHUN IS pa3-
pabotku 6oJjiee 3(pHEeKTUBHBLIX TepareBTUUYECKUX
noaxonoB. Takye MoaXoabl TOJKHBI ObITh HAIpaB-
JIEHbl Ha yCUJIEHUE MPOTUBOOITYX0JIEBOIO UMMYH-
HOTr'O OTBE€Ta U BOCCTAHOBJIEHHE MEXaHU3MOB MPO-
rpaMMUPYEMOU KJIETOYHOU rudeiau B TpaHcdop-
MUPOBAHHBIX KJIETKaX.

CornacHo MpOBEAEHHOMY HaMU UCCJIEA0OBAHUIO,
npu nepexone IIBM ot monu- Kk MOHOMHOUIIUPO-
BaHUIO MOXHO CYAUTh 00 arpeCCUBHOCTU TEUYEHUS
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MHdekumns n uMmyHuTeT

I1BU nipu BbIsIBAEHUU MOP(OJIOrMYEeCKUX U3MEHE-
HUI B KJETKaX, a CHUXKEHUE BUPYCHON HArpy3Ku
TOBOPUT O HayaJie 3JIOKauyeCTBEHHOI TpaHchopMma-
uuu npu uHduposanuu BITY u3 cemeiictBs A9
u A7. Ha cerogHsimiHuii neHb ckpuHuHr BITY BKP
(He MeHee 12 TUIOB) pPEeKOMEHAYETCS MPOBOAUTH
y MalueHToK B Bo3pacTte oT 30 1o 65 yeT U BHe 3a-
BHCHUMOCTM OT BO3pacTa MPU BbISIBJICHUW aTUMNY-
HBIX WJU 3JI0KAQYECTBEHHBIX KJIETOK IO AaHHBIM
uutorpaMmai [3]. B pamMmkax KJIMHUYECKON MTPpaKTU-
KU 4allle MPOBOASIT TeCTUpoBaHue Tobko BITU16/
BITY18, omHako maHHBIE HAIEro MCCJIEAOBAHUS
MOKa3bkIBaloT BapnaTuBHOCTH TUIIOB BITY (BITY45/
BITYS52 u ap.) y nauueHTOK 60abHbIX PLIIM u napy-
rumMu K®. Cy1iecTBeHHBIM HEAOCTAaTKOM JaHHOM

paboThl sBJsIETCS oleHKa Jullib 14 tumnos BITY
BKP, utTo He mo3BoJisieT B MOJIHOI Mepe OLIEHUTH
BkJIaa u apyrux turos BITY BKP B pazButue KO.
E1le onHMM He1oCcTaTKOM JaHHOM pabOoTHI SIBJISIETCS
OTCYTCTBUE pa3aeieHUs NallMeHTOK MO 3THUYECKOM
NPUHAIJIEKHOCTU U PETUOHY MPOXKMBAHUS, YTO MO-
JKET OKa3bIBaTh BJAMSIHUE HAa HAJIUUMe KOHKPETHOTrO
Tuna BITY BKP.

HJononHutenoHas nHGopmMaums

KondaukTt uaTepecoB. ABTOPHI 3aBJISIIOT 00 OT-
CYTCTBUU KOH(PINKTA NHTEPECOB.

®unancupoBanue. HcciegoBaHue HE MMeENO
CTIOHCOPCKOH MOAIEPKKM (COOCTBEHHBIE PECYPCHI).
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3ANUAEMUOJIOFMYECKUE OCOBEHHOCTMU
BUPYCHOIO FrENATUTA C HA TEPPUTOPUU
TOMCKOW OBJIACTU

I0.A. Epmonaesa, U.P. I'pumkenuy, }0.I'. CamoiisioBa

DI'EOY BO Cubupckuii eocyoapcmeennutii meduyunckui ynueepcumem Munzopasa Poccuu, e. Tomck, Poccus

Pestome. Bsedenue. HecMoTpst Ha GoJibliIe yCIeXH, TOCTUTHYThIE B 001aCTU BUPYCOJOTUU U JMAaTHOCTUKM BUPYCHBIX
UHQEKUWA, psa TPYAHOCTEH BIUSIOT Ha Mporpecc B 0opbbe ¢ nHGpeK1nel, BoidBaHHOM BUpycoMm rematuta C (BI'C),
n Ha snumuHanuio BI'C B Hacrosmee Bpemsi. HoBble cinyuyam uHuiupoBanus BI'C mo-npexHeMy mpoucXoasaT
BO BCEM MU PE, 0COOCHHO B HEKOTOPBIX OTAaJICHHBIX pernoHax, rae BI'C sBisieTcss ammaeMrnoaornuyecKu OacHbIM 3a-
6oneBaHueM, B ToM gucie B Tomckoii oomactu (TO). Lienpro nccinemoBaHust ObLI aHAIN3 AU ASMUOJIOTUYECKON CUTY-
all1 B OTHOIIEHWH OCTPBIX 1 XxpoHmIecknX popm rematuta C (I'C) y B3pocisIx u geteit 3a mepuon 2022—2023 romoB
U oIIpefesicHue CTPYKTYpHI 3abomeBaeMocTu B TO. Mamepuanst u memods:. O1icHKa 0COOCHHOCTEH SMUICMUIECKOTO
nipoiiecca BI'C mpoBoauiack mo obuiiaabHbIM IaHHBIM, TIpeACcTaBIeHHBIM B [ocynapcTBeHHOM noKiane «O cocTos-
HWY CAaHUTAPHO-3MUIEeMHUOIOTYeCKOro Oaronoyyus Haceinenus: B Poccuiickoit @enepanuu B 2023 romy», cTaTu-
CTUYECKOM 0TYeTHOI opme Ne 2, popme denepabHOTO CTATUCTUUYECKOrO Hab oaeHus Ne 65 «CBeeHusI O XPOHU-
YeCcKHUX BUPYCHBIX renatutax» (popma 065y) 3a mepron 2023 T., exkeKBapTaabHBIX OTYETOB PETMOHOB B MUHUCTEPCTBO
3npaBooxpaHeHus Poccuiickoit @epepannu B pamMkax peanusanuu B 2021-2030 rr. MeponpusTHii, HalmpaBJIeHHBIX
Ha 60pw0y ¢ I'C, 06 obcnenoBaHHbIX auLax. Pesyismamsr. B TO peructpupyotcsi cTabuabHbIE TTOKa3aTeau 3a00Je-
BaeMOCTH BIEPBbIC BhISIBICHHBIMU (hOpMaMU XPOHUUYECKUX BUPYCHBIX FeMaTUTOB Ha MPOTSXKEHUU MOCISTHUX JeT:
B 2023 1. — 18,82 cnyuas xpouuyeckoro rernaruta C (XI'C) Ha 100 Thic. HaceaeHUs1, B TONyasiLuu neteit — 11,2 cayyvas
Ha 100 Teic. HaceneHus. [Tokazarenu 3aboneBaemoctu 'C B TO cBUIETENBCTBYIOT O TEHIEHIIMU K pACIIPOCTPAHEHUIO
MHGUIIMPOBAHMS BO BCEX BO3PACTHBIX TPYIIIIAX C IIOBHIIIIEHNEM BO3pAaCTHOM rpaHUIIEL. [eHOTUIIMYecKOe pa3HOOOpa-
3ue BI'C na repputopun TO B 2023 1. mpeacTaBiaeHo cyotumnamu la, 1b, 2, 3a/3b. 3amranupoBaHHBIN OXBAT IIPOTUBO-
BUpYCHOI Tepanueii B 2024 1. He MOXET CyIIeCTBEHHO MOBJIUSThH Ha dNMuaeMUoIorndeckyto curyanuio mo XI'C 8 TO
U MO3BOJUTH JOCTUYb Pe3yabTaToB dAuMUHALUU K 2030 T. 1 TpeOyeT eXerogHOro yBeJuueHus: 00beMOB (PUHAHCU-
poBaHMSA Ha TO KojndecTBO nHPUUUpoBaHHBIX BI'C, KoTopoe 3apernctpupoBato B TO. Boisoods:. [Tokazarens 3a60-
nesaemoctu XI'C B TO B 1,7 pa3 Huxe obuepoccuiickoro. Huskuii ypoens pacrnpoctpaHeHHocTu XI'C B geTckoit
nonyasuuu Ha Tepputopuu TO Mo3BoaMI B KpaTyaiiline CpoKu MpoBecTu MUKpoaaumMuHauo XI'C cpenu nereit.
HenocraTouHbiit ypoBeHb onpeeieHust reHoTuoB BI'C He mo3BosisieT ¢ieiaTh BHIBOABI O TEHOTUITUYECKOM CTPYKTY-
pe BI'C na tepputopuu TO u TpeOyeT yBeIrMYeHMsT OXBaTa TeHOTUITMPOBAHUS AJ1s TTPOBEIAECHUS SMUIEMUOJIOTYeC-
KOT'0 Ha/130pa Ha KaX 10l TEppUTOPUU.

Karouesnie caosa: eupycruiii ecenamum C, snudemuonoeus, eenomun, ¢puopos, demu, 3pocavie, Tomckas obaacme.
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EPIDEMIOLOGICAL FEATURES OF VIRAL HEPATITIS C IN THE TOMSK REGION

Ermolaeva Yu.A., Grishkevich I.R., Samoilova Yu.G.

Siberian State Medical University of the Ministry of Health of the Russian Federation Siberian State Medical University, Tomsk,
Russian Federation

Abstract. Introduction. Despite the great advances made in the field of virology and their diagnostics, a number of difficulties
affect improvements in the control and elimination of hepatitis C virus (HCV) infection at present. New cases of HCV
infection still occur worldwide, including Tomsk Region (TR). The aim of the study was to analyze the epidemiological
situation with regard to acute and chronic forms of HCV in adults and children for the period 2022—2023, and the structure
of morbidity in TR. Materials and methods. The features of the HCV epidemic process were assessed using official data
presented in the State Report “On the state of sanitary and epidemiological well-being of the population in the Russian
Federation in 20237, statistical reporting form No. 2, federal statistical surveillance form No. 65 “Information on chronic
viral hepatitis” form 065 for the period of 2023, quarterly reports of regions to the Ministry of Health of the Russian
Federation within the framework of the implementation of measures aimed at combating HCV infection in 2021—-2030.
Results. In TR, stable incidence rates of first-time detected forms of chronic viral hepatitis have been registered over
the last years: in 2023 — 18.82 cases of chronic hepatitis C per 100 thousand population, in the population of children —
11.2 cases per 100 thousand population. Indicators of HCV morbidity in the TR indicate a tendency towards the spread
of HCV infection in all age groups with an increase in the age limit. Genotypic diversity of HCV infection in the TR
in 2023 is represented by subtypes la, 1b, 2, 3a/3b. The planned coverage of antiviral therapy in 2024 cannot significantly
affect the epidemiologic situation on HCV in TR and achieve the results of elimination by 2030 and requires annual
increase of funding. Conclusion. The incidence rate of HCV infection in the TR is 1.7 times lower than the all-Russian
one. Low level of HCV prevalence in the pediatric population in the TR made it possible to carry out micro-elimination
of HCV among children. Insufficient level of HCV genotypes determination requires increasing the coverage of genotyping

for epidemiologic surveillance in each region.

Key words: viral hepatitis C, epidemiology, genotype, fibrosis, children, adults, Tomsk region.

BeepgeHue

Bupyc renmaturta C (BI'C) saBnsieTcst omHO U3 Be-
IYIUX TPUIUH XPOHUYECKUX 3a00JIeBaHU Teve-
HU, Takux Kak uuppo3 (LIIT) u remarouenntonsip-
Has kapuuHoma (I'LIK), koTopsie ¢ onpeneneHHOMN
YacTOTOU BEAYT K JIETAJIbHOMY MCXOAY U MPEJCTaB-
JISI0T T00aJbHYI0 MpoOJieMy 3APaBOOXPAHEHMU S
CO 3HAYUTEJbHBIMU TeorpadUIecCKUMU Pa3TndnsI-
MU B moka3zarteysix 3aboneBaemoctu [10, 14, 17].

Ilo pmaHHBIM r00anbLHOrO oTueTa BceMupHOI
opraHuzaiinu 3apaBooxpaHeHus (BO3) o remarute
3a 2024 ron «Global hepatitis report 2024», 3apaskeHue
BI'C mpoucxonut Bo Bcex perMoHax 3eMHOTO II1apa.
HauGosnbiiee 6peMsi faHHOW UH(PEKIIUU TPUXOAUT-
cs Ha peruoH Boctounoro CpenuzeMHOMODDSI, TIe
nHOUIIMPOBaHBI 12 MJIH 4YejloBeK. XPOHUYECKUMU
dopmamu renatuta C (I'C) mopaxkeHo 9 MuIH ye-
snoBek B pernoHe HOro-BocTtouHoii A3uu, CTOJIBKO
ke — B EBporeilickoM permone, 7 MJIH — B 3amnaiHoO-
TuxookeaHCKOM pernoHe, 8 MJIH — B AppruKaHCKOM
peruroHe u 5 MJIH — B pernoHe CeBepHoil 1 HOxxHOI
Awmepuku. B peruonax Poccuu naHHBII oKa3aTeab
cocrapisieT 2,7 MJIH 4esioBek [6, 9]. M3-3a BbIcOKOI
YUCJIEHHOCTH HaceJieHus1 Poccust BXOMUT B UeTBEPKY
perrnoHoB BO3 ¢ HanGoIbIITNM KOJTMYECTBOM TMallv-
eHToB ¢ I'C, 3a601eBa€MOCTb XpOHUYECKUM TeIaTu-
toM C (XI'C) B Poccuu B 2023 cocrasuiia 31,6 cinyya-
eB Ha 100 Teic. Hacenenus [1, 12].

DdunoreHeTUYECKN BBIACISIIOT 8 OCHOBHBIX Te€-
"HotunoB u 57 noatumnos BI'C [15]. YacTora BcTpe-
yaeMocTu reHoTunoB u nonturoB BI'C omnpenensi-

eTcst reorpanIeCKUM MTPOUCXOXKJICHUEM U ITYTSIMU
nepenayu mHdexkuuu [11], Hanboaee pacrpocTpa-
HeHHbIMU ToaTunamu BI'C npuHsaTo cuutarhb 1b,
2a, 3b, 6a u 3a. [eHOTUITMYECKM 1 aHAIN3 YKa3bIBa-
€T Ha MIOBCEMECTHOE pacIlpoCTpaHEHUEe B MUpe Te-
HoTuma 1 u 3, TeM He MeHee HauboJiee yacTasl peru-
CcTpalus NpUXoguTcs Ha reHoTHu 1 (49,1%), 3a HUM
cienyiot reHoturrsl 3 (17,9%), 4 (16,8%) u 2 (11,0%).
B Poccuu ormevaeTcsi mogoOHasi 3aKOHOMEPHOCTh
Mo pacrpeesieHruo Hanbosee pacnpoCcTpaHeHHBIX
renHotunoB BI'C: renotun 1b — 48,9—58%, reno-
tun 3a — 34-39,6%, renorun 2 — 7,8% u reHo-
tun la — 3,7% |3, 4]. K peakum reHoTuIiaMm oTHO-
CAT 5 1 6, KOTOpBIE COCTABIISIIOT MeHee 5% B o61eit
nonyasuuu. B HepaBHem coobuieHuu Tung H.D.
(2024) B TaiiBaHe MoKa3aHa BbICOKAasl pacnpocTpa-
HEHHOCTb HOBOI'O T€HOTHUMA 6, TECHO CBSI3aHHOIO
¢ moaTunamMu 6g u 6w, a He ¢ 6a [19]. Cao B. u co-
aBT. YKa3bIBalOT Ha 3HAUYUTEJbHO OO0JIblIIee pacipo-
cTpaHeHUe TeHOoTUIa 6 B Tpynne ¢ KoumHbeKInen
BUY B cpaBHeHUU ¢ MallMEHTAMU C MOHOMHMEK-
uueii I'C, B To BpeMsl KakK I'eHOTUIN 3 BCTpedaeT-
cs ¢ OAMHAKOBOM 4acTOTOW B obeux rpymnmnax [7].
Hawubosrbiias BCTpe4aeMOCTb FeHOTUIIOB 4 U 5 mpu-
XOAMUTCSI HAa CTPaHbI C HU3KUM ypoBHeM agoxona [18].
B Kutae mocienHue roabl oTMeuyeHa TEHICHIIUS
K BBISIBJICHUIO PEIKUX TEHOTUITIOB 3 1 6 1 60Jiee pe-
Koii Bctpeyaemoctu noarunoB BI'C 1b u 2a [18].
YuuteiBas, uto nauueHTsl ¢ BI'C-undexkuueit
MOABEPKEHbI PUCKY MporpeccupoBaHUusl 3aboJie-
BaHM MEeUYeHU U MIPEACTABISIOT YIpO3y AJIs Aajb-
HEWIen nepegayu BUpyca, ¢ KJIMHUYECKOU TOUKU
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3peHUsI KpaliHe BaXXHO CBOEBPEMEHHOE BBISIBIIC-
Hue nuu ¢ BI'C Bo u3zbexkaHue pacrnpocTpaHeHUs
MHGEKIINH, a TAKXKE MPOBEACHNE CTAaTUCTUUECKO-
ro aHajiu3a BBISIBJICHHBIX CIIy4aeB C HEJbI0 OT-
CJIEXUBAHUS SMUISMHOIOTMYECKOW CUTYyallUH,
cBsa3aHHoll ¢ uHbekuueir BI'C [13]. HecMoTps
Ha OOJIBIIIME YCIIEXU, TOCTUTHYTHIE B 00JIACTU BU-
PYCOJIOTHY U TMATHOCTUKY BUPYCHBIX MHM KNI,
pSA TPYIHOCTEW BIMSIOT Ha Mporpecc B 0opbbe
¢ uHpekuueit, BeizBaHHoN BI'C, 1 Ha ero anumu-
HallMlo B HacTosIee Bpems. HoBble ciayuyam uH-
dunmpoBanuss BI'C mo-mpexkHeMy IIPOMCXOOST
BO BCEM MUPE, 0COOEHHO B HEKOTOPBIX OTIAJIEHHBIX
pervoHax, rae I'C gBisieTCs aNUAEMHUOJIOTUYECKU
OoMacHBIM 3a00JieBaHMEM, B TOM YucJie B I. ToMcke
n Tomckoit obmactu (TO). s 6onee adhdekTuB-
Holt anuMuHanuu BI'C HeoOGxonuM KOMIMJIEKCHBI
MOAXO0/ MO pa3paboTKe IJaHa U CTpaTeruu 00pbObI
¢ BI'C-undexuueit Ha MUPOBOM I MECTHOM YPOB-
Hsx. [Ipu pa3zpaboTke JaHHOTO I1JlaHa U OCYILLECT-
BJICHUUW KOHTPOJS 3a KadyeCTBOM J1aboOpaTOPHOM
MVAarHOCTUKM, PETMCTPAallMU M y4eTa ClydaeB 3a-
OoJIeBaHU I renmaTuTaMu, a TaKXXe oxBaTa OO0JIbHBIX
3G (PEKTUBHBIM JIeUeHUEM, 1IeJIeCOOOpa3HO BHeE-
npeHue Perncrpa 001bHBIX BUPDYCHBIMU reltaTuTa-
MU Ha TEPPUTOPUSIX Bcex cyobekToB Poccuiickoit
denepaunmn, B Tom yncie r. Tomcka n Tomckoii 00-
nactu. Llenbio nccieqoBaHus OB aHAINU3 AITUAC-
MMOJIOTUYECKON CUTyallud B OTHOIIEHUH OCTPBIX
u xpoHuueckux dopm BI'C-uHbeknuu y B3poc-
JbIX U geteit 3a nepuon 2022—2023 r. u xapakTe-
PUCTUKA CTPYKTYphI 3abojieBaeMoCcTU B ToMmcKoli
obnacTu.

Llenbio faHHOTO UCCIIeTOBAH U OBLIIO TIPOBEICHUE
aHaJIU3 BIMUIEMHUOJIOTMUECKON CUTYyallui B OTHOIIIE-
HMU OCTPbIX U XpoHUdeckux popm BI'C-uHbekm
y B3pOCIbIX aeTeii 3a meproa 2022—2023 1. 1 xapakTe-
pUCTHKA CTPYKTYpPhl TECHOTUTIOB BUpyca Tremarura C
B ToMckoli oGiacTu IS TaJbHEUIIEro COBEPIICH-
CTBOBaHUS BMUACMMHOJIOTMYECKOro Haja3opa 3a WH-
dexIimel 1 OIEHKN BO3MOXHOCTECH MTPOTUBOBHUPYC-
HOW Teparivu.

Marepuansl n MeToapl

JInst olleHKM OCOOEHHOCTEN 3MNUAESMUYECKOrO
npouecca npu BI'C-uHbek111u 06111 UCITOJIb30Ba-
HbI ouIIMaibHbIe TaHHbIe DenepaibHOM C1yKObI
0 HaI30py B cepe 3aIIuTHl IIpaB MOTPeOUTENCH
W OJlaromojiydmsl 4ejoBeKa — locymapcTBeHHBINU
nokJrax «O COCTOSTHUY CAHUTAPHO-3MTUIeMOJIOT -
yecKoro oJiarornojydust HacenaeHus B Poccuiickoii
Ddenepanin B 2023 1.», y4EeTHO-OTYETHAS NOKY-
MeHTanusl LleHTpa TMTHMEHBI W 3NUIECMUOJIOTUN
Tomckoit obnactu u Poccum 1mo peructpupyemoi
WH(PEeKIMOHHOI 3abojieBaeMOCTH (CTaTUCTUYEC-
Kas otyeTHasI popma Ne 2), hopma deaepaabHOTO
CTaTUCTUYECKOTro HaoOmoneHus Ne 65 «CseneHusd
0 XPOHUWYECKMX BUPYCHBIX I'elaTUTax» 3a Mepu-

on 2023 r., exekBapTajlbHble OTYETHI PETMOHOB
B MuHucTepcTBO 3apaBooxpaHeHUus1 Poccuiickoii
®denepanuu B pamkax peanausdanuu B 20212030 rr.
MEPOINPUATUI, HalpaBJIeHHbIX Ha 0oprdy ¢ I'C
00 oOcyienoBaHHBIX JIMIIAX, MOAJIeXalux obs3a-
TeJIbHOMY MeIULIMHCKOMY obcnenoBaHuto Ha XI'C.
Y Bcex 60JIbHBIX AMAarHO3 MOATBEPXKACH MyTeM 00-
HapyxeHusi PHK BI'C meromom mosumMepasHoOi
nenHoit peakuuu (ITLIP). OnpenesieHre reHOTU-
noB BI'C npoBonuiock B auleH3upoBaHHbIX [T1P-
na6oparopusix TO. YpoBeHb (prOpo3a rieyeHu olie-
HUBAJICI TpU IIOMOIIM HEWHBAa3WBHOIO METOIa
(1acToMeTpuM Ha BaJMIM3UPOBAHHBIX allapa-
Tax) U uHTepnpeTuponajcs no mkaie METAVIR.
PacnipeneneHue nmeteil mo BO3PAacTHBIM T'pyHmnam
IpeacTaBJIeHO ciaeayomuM obpa3om: 0—2 rona,
3—11 net, 12—17 net u 18 et u crapuie.

J st OlleHKU MOJYYEeHHBIX JaHHBIX OBIJIN TPU-
MEHEHBbl METOAbl CTaTUCTMUYECKON 00paboTKH,
WHTEerpupoBaHHBIe B ITporpamMmy PSPP, Microsoft
Office Excel for Windows 2007.

Pesynbrarhl

ITo reorpaguuyeckoMy MnoJiokeHUIO T. ToMcCK
u TO HaxonmsTcsl Ha oro-Boctoke CHOUPCKOro
denepanbHoro okpyra (CPO). YpoBeHb Hacele-
HHUS o0JlacTM Mo JaHHBIM Poccrara cocrtaBisieT
1043 385 4yenoBeK, UYTO COOTBETCTBYET OILIEHKE
Ha Hayajo 2024 r. AKTyaJIbHOU U Ba>XHOU mpooJie-
Mol saBisieTcsa 3aboneBaemocTh BI'C B 1. Tomcke
u TO, a takxke B apyrux permoHax CPO, BKIIO-
yasg Adnrailckuil kpait, Pecnyonuky AuTai,
UpkyTckywo obnacth, KemepoBckylo obiaacTth —
Kysbacc, KpacHosipckuii kpait, HoBocubupckyio
obmacth, Omckylo obOsacth, Pecriyonmuky ThwiBa
u Pecniybnuky Xakacug. IloTHOCTH HaceneHUS
HacuuThiBaeT 3,32 4dejoBeKa Ha KBaJpaTHBIN KU-
noMeTp K 2024 1., mpu 3ToM 6oJiee 72% HaceleHU s
MpPOXMBaeT B ropone, a MeHee 28% — B CeIbCKOM
MECTHOCTHU.

B 2020 r. B Poccmiickoit Demepanu 3atpa-
Thl Ha jeyeHue I'C cocraBuiu 65,6 Mapn pyOJieit,
M3 HUX MPSIMbIe MEAUIIMHCKUE PACXOIbl — OKOJIO
19,7 mapn py6ieit, roe OCHOBHYIO 9acTh 3aHMMa-
JIV 3aKYTIKU JIEKAPCTBEHHBIX TPEIapaToB AJIs Jie-
yeHuss XI'C — 13,0 mapa pyOseit. DTa npobiaema
TaK>Xe CTAaHOBUTCS 3HAYUTEJIbHON JIsSI 3APaBOOX-
paHEHUSI U HAHOCUT OIIYTHUMBIC SKOHOMUYECKIE
yObITKN. KOCBCHHBIC 3KOHOMHUYECKHE PaCXOIBI,
CBsI3aHHBIE C TTOTEPE BAJIOBOI'O BHYTPEHHETO MPO-
AYKTa U3-3a OTCYTCTBU S 3apabOTHOM M1aThl padoT-
HHUKOB M HAJIOTOBBIX IOXOIOB, BBI3BAHHBIX WHBA-
TUAN3aIAe U TIPEXKASBPEMEHHON CMEPTHOCTBIO
HaceneHusi. B 2024 r. mo JaHHBIM MOHUTOPUHTA
3aKYIIOK JIeKapCTBEHHBIX IpenapaToB, MPOBEACH-
Horo «Koanuuyen no rorToOBHOCTH K JIEUEHUIO», CH-
Tyanus T10 3aKYIKE M MCIIOJIb30BAHUIO IIPOTUBO-
BupycHoii Tepanuu XI'C ocTaeTcst cepbe3HOIA.
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B 2022 r. MHCTUTYT NpUKIaAHBIX 3KOHOMU- 0,95 ciyuaeB Ha 100 ThIC. HaceIeHUSI — 3TO HUXE
yeckux wucciaenoaHuit PAHXul'C coobimun, cpenHero MmupoBoro nokasartesis (1,31 Ha 100 TbIC.)
4TO TPSIMbIE HEMEAWIIMHCKHWE 3aTpaThl cocTaBu-  Ha 27,5%.
au 2,5 mapa pyoJieii, a oOLIMe pacxoiabl OLlEHUIU Takxe B 2023 1. 3a00JiIeBA€EMOCTb YBEJIUYU-
B 43,4 mapn pyoaeit [1]. Jack Ha 26%, B cpaBHeHuu ¢ 2022 r. — 0,75 cayya-

Cnyyau octporo renatuta C (OI'C) u Hocu- eB Ha 100 Twic. HacesieHUs. YAeAbHbIN BeC aeTeit
TerbeTBO BI'C B Poccuiickoit @emepanny Hada- B obO1eM yucie 3aboneBmux OI'C cocrasun 2,8%,
JIU PErUCTPUPOBATh HauuHas ¢ 1994 r., XpoHU-  UYTO 3HAYMUTEIbHO MeHbIle, yeM B 2022 1. — 4,9%.

yeckue ¢opmbl I'C Tonbko ¢ 1998 r. 3a mepuon  3aboneBaemoctb OI'C cpeau nereit no 17 net cHU-
¢ HauvaJyia ydeTa 3abojeBaemocTu I'C BbISBUIKMCH  3uyach Ha 23,5% B cpaBHEHUU C TPEAbIIYIIAM
3HAQUUTEJbHbIE M3MEHEHUS B YPOBHSIX MHODEK- rogom (2022 r. — 0,17 Ha 100 TbIC. HacejieHUs), CO-
vy U ux inHaMmuku (puc. 1). Ha nanubiit MomenT  ctaBuB 0,13 Ha 100 ThIC. neTckoro HaceneHus. doss
B Poccuiickoii @enepaniuum perucTpupyloTcs aBe  aeTeii mo 1 roga cpenu Beex 3ab6oneBmnx OI'C nereit

knuHudeckue dopmbl rematuta C: «Octpbeiit re- B 2023 1. cocraBuiia 35,9% (14 cnydaeB), 4TO HUKE,
natut C» (HauuHas ¢ 1994 r.) u «Brepsble ycta-  4em B 2022 1. — 45,3% (24 cnyuas) [1].

HOBJICHHBI XpOHUYECKUI BUPYCHBIN renaTut C» B 2023 1. B 10 peruonax P® He Obl0 3aperu-
(HauuHag ¢ 1999 r.). B mepuon ¢ 1995 mo 2008 r.  crpupoBaHo HU ogHoro caydas OI'C, a uMeHHO:
B oUIIMAJBbHYIO CTaTUCTUKY BKIMOYanuch ciy- B Kamnmbikuu, Ha Yykorke, B Bypsarum, Mapwuii

yau oOHapyXeHUus aHTUTeJ K Bupycy renatuta C  Bin, TeiBe, Ansiree, Heneukom AO, CeBacrtorouie,
0e3 KJAMHUYECKUX U JabopaTOpPHBIX IPU3HAKOB EBpeiickoii aBToHOMHOM o61acTu U B Pecniybnnke
3a0osieBaHM s, BKJIoyasg ooHapyxeHnue PHK BI'C.  Aunrail. KonnyecTBo peruoHoB ¢ oTrcyTcTBUeM OI'C
B 1999 r. 3aboneBaemocTb nHbpekuueir B PO co- B 2022 . cocrasisiiio 13 cyobekToB PD. DT0 cBsI3a-
craBigia 20,9 va 100 Teic. HaceneHus, a B 2000 1. HO KaK C HE3HAYUTEJbHBIMU NPOSIBACHUSIMU WU
9TOT MoOKazaTedb yBeauuyuiacsad no 22,2. OgHako  OTCYTCTBHEM CUMNTOMOB ocTpoii ¢a3bl BI'C, Tak
B 2023 r. 3abosneBaeMocTb cHu3uiach a0 0,95 U c OTCyTCTBHEM cCHelMaJM3UPOBAHHBIX METOIOB
Ha 100 TeIc. HacesieHus. Ilo Mepe perucrpaliid  IUArHOCTUKM, KOTOPbIE MOTJIM Obl TOMOYb BBISIBUTH

OI'C Habawapanoch MOCTeNeHHOe U3MEHEHUe A1~ ocTpble GOPMBI UHPEKIIUU U OTIUYUTDH €€ OT XPO-
HaMMKU 3a0o0sieBaeMOCTH (puc. 1). Hu4Yeckoi. OTCYyTCTBUE PETUCTPALlMU CIydyaeB UH-

C 2014 r. B P® HabmomaeTcsd cTaOMIILHOE CHU- dunupoBanuss OI'C Bo3MOXKHO TaK>Ke BCJIeICTBUE
KeHue uyucia ciaydaeB OI'C, TeMIT CHUXXEHUS CO-  ITPOM3BOJILHOW 2JIMMWHAIIMY BUpYyca U3 OpraHu3-

craBisieT 10%. KonnuectBo cinyuyaes OI'C k 2023 r. ma. CTOUT MOAYEPKHYTh, UTO B TEPUOA TaHIe-
cHu3uJoch 1o 1393 uyenoek, uto cocTtaBiger Muu COVID-19 orMeueHO CHUXKEHUE KOJIMYeCTBa
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[ Octpuiii renatut C, Poccuiickas depepaums/Acute hepatitis C, Russia

[] XpoHuyecknii renatut C, Poccuiickas ®denepauns/Chronic hepatitis C, Russia
|:| OcTpeiii renatut C, Tomckas o6nacts/Acute hepatitis C, Tomsk region

|:| Xponuueckuin renatut C, Tomckas o6nacts/Chronic hepatitis C, Tomsk region

PucyHok 1. luHamuka 3ab6oneBaeMoCTH OCTPbIM M XpOHUYeckum renatutom C B Poccuiickoit Depgepauum,
r. Tomcke n Tomckoii o6nactu 3a nepuopg ¢ 2000-2023 rr.

Figure 1. The dynamics of the incidence of acute and chronic hepatitis C in the Russian Federation, the city of Tomsk
and the Tomsk region for the period from 2000-2023
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cay4yaeB BIiepBble BbIsIBJIeHHBIX (popMm BI'C, HO He
B CUJIy ycrelHol 6opb0bl ¢ BI'C-uHdek1ueit, a mo
NPpUYMHE OTrpaHUYCHUSI MPOBEACHMUS MpodUIaK-
TUYESCKUX MEPONPUSITUI U TJIAHOBOTO CKPUHUWHTA
B nepuoa nanaemuu COVID-19.

B TO B 2023 1. B CTPYKTYp€E OCTPbIX BUPYCHBIX
renatutoB (OBI') ymenbHBIM Bec mapeHTepasb-
HBIX renaTutoB coctaBuia 20%. Ha moiio octporo
pupycHoro renatura C (OI'C) npuxomutcsa 90%,
ocTtporo BupycHoro rematuta B (OI'B) — 10%.
CHuUXeHue 3a001eBaéMOCTH BUPYCHBIM renaTUTOM
B oOycmoBneHO MaccoBOil BaKIIMHAIIME Hacele-
HUS IPOTUB JaHHOW MH(pEKIINH.

B 2023 r. B TO 65110 3aperucTpupoBaHoO Bcero 9
cayyaeB OBI'C, uTo cBUIETEIbCTBYET O CHUKEHUU
nokasarens 3aboseBaemoct 10 0,86 Ha 100 ThIC.
HaceJICHUSI B CPaBHEHUU C IPEIBIIYIIUM TOIOM,
korna oH cocTaBisna 0,94 na 100 Twic. Hacese-
Hus. HaubGonbimee yuciao caydyaeB OBI'C 6blo
3a(pUKCUPOBAHO CpeAW TOPOICKOrO HacCeIeHUS.
B 2023 r. B 1. ToMcKe ObLJIO BbISIBJIEHO 7 cllyyaeB
storo 3aboneBanHus (UIT — 1,22), a B ACHHOBCKOM
n TomckoM paiioHax mo ogHoMy ciydaro (MIT —
2,98 u 1,13 coorBeTcTBeHHO). B 2022 1. 9 ciiyyaeB
OBI'C (MUIT — 1,52) 3apeructpupoBaHo B I. ToMcke,
a B AcuHOBCKOM paiioHe — 1 ciayyvait (UIT — 3,0).

CtpykTypa 3a00JieBa€MOCTH B pa3HbIX BO3pacT-
HBIX rpynnax 3a 2023 roa BRITISIIUT CIAEIYIOMUM
obpaszom: 40—49 ner — 33,1%, 20—29 ner u 30—
39 et — 1o 22,3%, 50—59 et — 11,2% u B rpyn-
ne 60 yiet u crapie — 11,1% (puc. 2). CpaBHMBasI
C IpemblIyIIMMU TOJaMH, MOXHO OTMETUTh W3-
MEHEHUS B pachpenejeHnn 00JIbHBIX. Hampumep,
B 2022 r. 607blIe BCEero 3a00JieBIIMX ObIJIO B BO3-
pactHoii rpymre 30—39 net, yro cocraBuiao 30%
B 001Iei monyngaunu, 3ateMm no 20% npuxoamnioch
Ha Bo3pacTHble Kateropuu 20—29 et u 50—59 ser,
n no 10% — Ha neteit 1o 1 roma, a TakxKe Ha JUIL
60 jeT u crapue. B 2021 r. omMHaKoOBOE KoOJM4e-
CTBO 3a00JIeBIIMX ObLIO cpenu rpymm 20—29 et
u B rpyiite 60 et u crapie. Cpeau geTeil B BO3-
pacte g0 1 roma Takke oTMedasiach 3aboJieBac-
mocTh OI'C. 3a6oneBaeMocth OI'C B 100% ciiyuyaeB
perucTprupoBagach Cpeay B3POCIOTO HaCeICHUS
B 2023 I. ¥ HE peTUCTPUPOBAJIACH Y ACTCH, IPU NH-
GUIIMPOBAHUU KOTOPBHIX OMHUM U3 TJIABHBIX Ty TEU
3apaXkeHusl SIBJSIETCS BEepPTUKaJbHbIA — C TpaHC-
IJIalleHTapHbIM, WHTpaHaTaJbHBIM M IIOCTHa-
TaJIbHBIM WH(OUIIMPOBAHUEM peOeHKa OT MaTepH.
JlaHHBIE MMOKa3aTeJnu CBUACTEIbCTBYIOT O TeHICH-
MU K pacnpocTpaHeHu1o uHbuuupoBaHus BI'C
BO BCEX BO3PACTHBIX I'PYIax C MOBBIIIEHUEM BO3-
pacTHOI rpaHUIIBI.

Cy1ecTByeT MHOXECTBO ITPUYNH, ITO KOTOPBIM
netu, 3apaxkeHHble BI'C, peako BcTpedyaroTcs B Mo-
OYASIIAU. DTO MOXET OBITh CBSI3aHO C HU3KOI BU-
PYCHOM HArpy3Koi y MaT€pHu, CHOHTAHHOU 3JIMM M-
Haluel Bupyca (B TOM YUCJIe Uy peOeHKa) U APYyTu-
MU haKToOpaMu.

[] 20-29 net/20-29 years
[C] 30-39 net/30-39 years
[] 40-49 net/40-49 years
B 50-59 net/50-59 years
[l 60 v 6onee net/Over 60 years

PucyHok 2. PacnpepeneHune oCcTporo BAPYCHOro
renatuta C cpeau B3p0OCnoro HaceneHus

Ha TeppuTopum ropoga Tomcka u Tomckoit o6nactu
Figure 2. Distribution of acute viral hepatitis C among
the adult population in the city of Tomsk and the Tomsk
region

B crpyktype myreit mHpuumupoBanus OI'C
Ha Tepputopuu TO B 2023 1. Beayuiywo pojib 3a-
HUMaeT MOJIOBOM myTh nepegadyu — 88,8 u 11,2% —
OTKpBITasi TpaBMa IIocjie Apaku (IO JTaHHBIM
Tocomoknaga TO 2023 r.). B 2022 r. napeHTepalib-
HBIA OyTh Ilepeaadr, BKIIOUYAOIININ NCITOJIb30Ba-
HHUE MHBEKIIMOHHBIX HApKOTHMYECKUX BEIIECTB,
WrpaJl OCHOBOIIOJATAIOIIYI0 pPOJb B CTPYKType
METOAOB pacnpoCTpaHEHUs MHGEKIIMU, COCTaB-
nas 30% cnydaeB B monyasiunn. CHUXKEHHUE TOJIU
HapKO3aBUCUMBIX, YIIOTPEOISIOMMNX WHBHEKIINOH-
HBIC HApKOTUKHU cpean mHpunupoBaHHbIX OI'C,
BEpPOSITHO, CBSI3aHO C YMEHBIIEHWEM YWCJia JIUII,
YIOTPEOISIONINX OITUATHI B HAcTOsIIee BpeMs [2].

B P® mno-tmpexXHEMY COXpaHSIOTCS BBICOKHE
YPOBHM pErUCTpallMd HOBBIX CJIy4yaeB XPOHMU-
gecKnX (opM BUPYCHBIX TermaTuToB. HecmoTps
Ha cHuxeHue 3aboseBaeMoctu OI'C, KoJIM4eCTBO
HOBBIX ciaydaeB xpoHudeckux dopm I'C ocrtaercsa
BBICOKMM Ha Tepputopuu P®. B 2023 r. 66110 3a-
dukcupoBaHo 6oiee 58,9 Twic. cayugaeB XBI, uto
Ha 26,5% 6omble, yeM B 2022 1. — 43,3 THIC. cIy4a-
€B, 9YTO CBUACTCIBCTBYET O HETaTUBHOM ITMHAMUKE
pocta uHbekuuii BI'C. BnepBbie oOHapyXeHHbBIE
cayuam XBI' B 2022 1. coctaBuiu 29,72 Ha 100 ThIC.
HaceJieHus, 4TO B 1,6 pasa MeHbIIE CPEIHEMHO-
roJIeTHEeTO TIoKa3arteliss 3aboneBaeMocTu (48,47
Ha 100 TeIC. HaceneHus), y aeteit 1o 17 net — 1,29
cay4das Ha 100 TeIc. geTeii [1].

B 2023 r. Ha repputopuu r. Tomcka u TO peru-
CTPUPYIOTCS CTAaOUJIBHO BBICOKME YPOBHM 3a00Jie-
BacMOCTH BIIEPBBIC BBISIBJICHHBIMI XPOHUYECKUMU
dopmamu renatutoB B u C (XI'B u XI'C), Ho npe-
ke Bcero XI'C, B BULY OTCYTCTBUS BAaKIIMHEI ITPO-
TUB JaHHOTO BUpPYyca B CJICACTBUE M3MEHUYMBOCTH
noBepxHocTHoro Oenka. Honss XI'C cocraBasieT
78.,7% cpenu Bcex XBI. 3a6oneBaemocts XI'C npe-
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BbllIaeT 3a0oseBaemMocTb XI'B B 4,5 paza (B cBs31
C MacCOBOI BaKIIMHAIIME), TToKa3aTesu 3abojieBa-
emocTu coctaBuiu 18,82 u 4,18 Ha 100 ThIC. Hace-
JICHUSI COOTBETCTBEHHO. B BO3pacTHOI CTPYyKType
3a00JIeBIINX, B TOM U APYTrOM cjiydae, IIpeBalinupy-
eT B3pocioe HacedaeHue (ot 20—60 yiet u crapiie),
Ha JOJII0 KOTOPBIX mpuxoautcs 96,9—97.7% ot Bceit
3abomeBaemocTtH [1, 2]. C 2001 mo 2009 rox ypoBeHb
3a6omeBaemoctn XI'C yBenmuuuics ¢ 29,5 mo 40,9
Ha 100 TbIC. yesoBek, ctabuausuponalicsa ¢ 2010
o 2014 r. (40,2 1 39,4 cOOTBETCTBEHHO) Y CHU3UJICS
nocJjie 2015 . B 2015 r. B PD 651110 BBISIBIIEHO 55 596
cayyaeB XI'C (38,1 Ha 100 ThIc. yenoBek), a B 2019 1.
CHU3UJI0CH 10 45 376 cinyuaes (30,9 Ha 100 ThIC. ye-
JI0BeK). B pe3ynbraTe HU3KOTO YPOBHS TUATHOCTHU-
ku Bo BpeMsi nanaemMuu COVID-19 8 2020 u 2021 rr.
3aboseBaemocTh XI'C pe3ko cokparuiach 10 16,4
u 16,7 ciiydaes Ha 100 ThIC. yestoBeK. [5].

CHuxeHue 3aboneBaemoctu remnatutom C
3a nociyieaHue necathb JieT ¢ 2014 mo 2023 rox cocra-
B0 24,5% (¢ 39,38 10 31,63 ciiyuaeB Ha 100 ThIC. Ha-
ceneHust). B 2023 r. 3aboseBaemocTh renatutom C
cocrasuia 31,63 Ha 100 ThIc. HaceJIEeHU S, YTO HUXKE
cpeaHero nokasateisst 36,67 Ha 13,7%, HO Bbillle,
yeMm B 2022 1., KOrja JaHHBIM ITOKa3aTeJlb COCTaB-
agn — 23,23 Ha 100 Teic. HaceneHus. B 2023 r. 3a-
(GUKCHpOBaHBI BEICOKME YPOBHU 3a00J€BaCMOCTH
B ropoae CankTt-IletepOypre u OmMckoil obiaacTu,
rIe MoKa3aTeJau MNPEBbINIAIOT CPEAHEPOCCUNCKUMN
ypoBeHb Oosiee ueM B aBa pa3a. Ha 100 Tbic. Hace-
JIeHU s ipuxoantcs 76,55 n 107,67 caydaes 3ab0e-
BaHUII COOTBETCTBEHHO [2].

Ha Ttepputopuu Tomckoit obnactu cpenu
B3pocJioro HaceiaeHus (18 met u ctapiue) Ha 2023 .
3apeructpupoBanHo 3408 cinyuaeB XI'C, m3 HUX
1868 ciyuyast — 3To Jaulia My>KcKoro moJja, 1540 —
JIMIIa XXEHCKOTOo IoJja. PacnpeneieHue reHOTUIIOB
BBITJISIAUT CAEAYIOIINUM O00Opa3oM: TeHOTHII la, 1b —

[l 1-3ropa/12to 47 months
[ 4-6 net/48to 72 months
[ 7-14 net/73-179 months
[1 15-17 net/180-204 months

PucyHok 3. lons peTckoro HaceneHus

¢ HCV-undekuueit Ha Tepputopumn ropoga Tomck
u Tomckoii o6nactu

Figure 3. The proportion of children with HCV infection
in the city of Tomsk and the Tomsk region

6,7% (n = 185), renotun 2 — 2,7% (n = 73), reHOTHUTT
3a/3b — 6,6% (n = 183), npouune reHoTunsl — 1,1%
(n = 29), takxke y 82,9% (n = 2316) unduUMpO-
BaHHBIX TEHOTUIT He omnpenenastan. Cpeau TaHHOMU
TPYMNIIBl HAcCeJIeHUsI OIPENesIIOTCS BCe CTaJauu
¢uodposza o mkase METAVIR: FO—2 —44,2% (n =
1235), F3 — 5,9% (n = 164), F4 (L1I1) — 5,4% (n =
152), a Takxe y 44,5% (n = 1244) undunmnpoBaH-
HbiX BI'C uccnenoBaHue He MPOBOAUIOCS.

B 2023 r. ¢ nuarno3zom XI'C cocTtosino 28 neteit
nmo 17 net, uto cocrasuset 11,2 cayuast Ha 100 ThiC.
IeTCKOro HacejcHHWs. Haubonbmmii ymeabHBIN
Bec XI'C mpuxoauTcsd Ha BO3pacTHYIO rpymnimy c 14
no 17 net (35%). AHanu3 pacrpenaejeHus 1Mo moay
oxasaj ImpeBaJrupoBaii MaTbunKOB (66,7%) 1Ipo-
TUB neBouek (33,4%). B 2023 r. B ToMcKoii o6na-
CTU OBLIO BBISIBJICHO 6 BIEpPBbIE YCTAHOBJICHHBIX
ciaydyaeB MHMeEKIIMOHHOro renaruta C, mpu 3ToM
U3 HUX 4 ciaydasi IpUXOAMUTCS Ha TOJI0 MaJbuM-
koB. Pacnpenenenue naunnpoBanuss BI'C B nmo-
nyasiuuu neteid Ha Tepputopuu Tomckoit obua-
ctu (0—17 neT) BBIJISSAUT CACAYIOIIUM 0Opa3zoM:
B BO3pacTHOI rpyrmmne oT 1 1o 3 jJeT cocTaBuio —
8,9% (n = 2), or 4 10 6 ner — 33,3% (n = 8), or 7
1o 14 netr — 37,5% (n =9), or 15 10 17 — 20,8% (n =
5). 3HAUYUTEJbHYIO 10710 Cpear MallueHTOB, COCTO-
SIIMX HAa TUCIIAHCEPHOM Yy4YeTe, COCTaBISIOT IeTH
B Bo3pacte ot 7 1o 14 net (37,5%) (puc. 3). Y 75% ne-
Tel AMarHo3 XpOHMUYECKOTro BUpycHoro renaruta C
BIIEpBbIC YCTaHOBJIEH B Bo3pacTte oT 0 mo 3 jet —
75% (n = 18).

Curtis M.R. 1 coast. (2023) mmoka3zaHo, 4TO Be-
pPOSITHOCTH mepenadyn Bupyca rermatuta C oT marte-
pu K pebeHKY BO BpeM sl 06peMEHHOCTH COCTABJISIET
1—6% npu BeisBiaenun PHK BI'C B kpoBu MaTepu
BO BpeMs OepemeHHocTu [8]. IIpu 3TOM BeposT-
HOCTh 3apakeHUs peOeHKa YyBEJIMUYUBACTCS IIPU
MPOBENEHUN BHYTPEHHEro MOHUTOPHMHTA COCTOSI-
HUS TUIoAa, MpY pa3pbiBax Bjarajuiia IMpyu poaax
U IJIMTEJIbHOM 0e3BOAHOM Iepuoae (> 6 yacos).
IMpu nannuuu kouHdbekunu BIC+BUY y Gepe-
MEHHOU PUCK 3apakeHus IioAa coctapisieT ot 10
no 20%. Ilpu s1uaeMHOIOrMYeCKOM HCClIeaoBa-
HUU OBIJIO YCTAHOBJICHO, YTO BEAYIIUM MYTEM UH-
dumposannsg BI'C cpenu neteit Tomckoit obmactu
SIBJISIETCSI BEPTUKAJIbHBIN, KOTOPBIW YCTaHOBJIEH
B 70% cnyvaes (n = 17).

¥V 20,8% (n = 5) meTeil He yaaaoCch TOYHO ycTa-
HOBUTH ITyTh Iepemadn. B mpoliecce mM3ydyeHUs
ObLTO BbISIBIEHO 2 pebeHka ¢ BUY-undbekiuei
3 cTanuu, KOTOpble HAa JAHHBI MOMEHT IOJyJYaloT
APBT repanuio.

B o0mieit monymsiuuy HaceJIeHUS CTPYKTypa re-
HotunoB BI'C oTpaxxaeT 00111yt10 KAPTUHY T€HOTU-
MUYECKOro pa3HOOOpasusi BUpyca C OJMHAKOBBIM
npeBajJiupoBaHueM reHoTurnon 1b u 3a. Ha teppu-
TOopuHn TOMCKOI 00JIaCTH pacIIpoCTpPaHEHBlI TEHO-
Tunsl 1, 2, 3 (puc. 4), Bce ctanuu ¢udbposa (FO—F4)

(puc. 5).

292



2025, T. 15, Ne 2

Anupemuonorus renatuta C

I'enotunupoBanue BI'C cpenu netei ¢ XpoHU-
yeckuM remnatutoM C mokasajio paclnpocTpaHEH-
HocTh |1 reHoTUTIa Y 58,3% (n = 14) nereit. [enoTum 3
BBISIBJIEH ¥ 16,7% (n = 4) maliMeHTOB, a TeHOTUIT 2
B 4,2% cnydaeB (n = 1). [1o pe3yabraTaM IIpOBe-
JNIEHHOU 27aCTOMETPUU TMEYEeHU ObLIO BBISIBJICHO
npeobimamanue crtaguu Guopoza FO—2 mo mkane
METAVIR, coctapasitoniee 62,5% (n = 15).

Ha 2023 rog o tanabiM ®DKY3 MCY-70 ®CHH
Poccuu B 1. ToMcke ObLJIO B3SITO OO AMCITAaHCEPHOE
HabmoneHue 450 yenoBek ¢ XI'C, u3 Hux 44 B3poc-
X (29,3%) ¢ BriepBbIC B XKM3HU YCTAHOBJICHHBIM
muarHozom XI'C u 1 pebenok (0,2%) (0—17 ner).
B otueTtHOM Tomy 40 uyenoBek (8,9%) OBIIN CHSITHI
C JWCIIAHCEPHOTO HAOJIIONEHUS B BUIY IOJTHOM
SIMMUHAIIMY BUpYyca U3 opraHu3Ma. JletaabHOCTh
coctaBuia 5 uenoBek (1,1%) u3 paHee B3SITBIX
0OJILHBIX IO AUCTIaHCepHOe HabmoaeHue (u3 450)
B caencTBue ocnoxHeHuit XI'C.

B dopme dhenepanbHOrO CTaTUCTHUYECKOTO Ha-
omoneHust Ne 65 «CBeleHUST O XPOHUUECKUX BUPYC-
HBIX rernaTuTax» 3a rnepuon 2023 r. ObLINM OMyOJIUKO-
BaHBbI CBeJeHUsI 00 YPOBHE MH(MUILIMPOBAHUS IeMO-
KOHTaKTHBIMU MHMEKIINSIMU OOJIbHBIX HAPKOMaHU-
el M TU1I, yOTPeOISTIOIINX HAPKOTUKY C BPEAHBIMU
MOCJICICTBUSIMU, COCTOSIIIIUX TION HAaOJIoAeHUEM
B HapKoJIoTMYecKux yupexaeHusx. [lo nmpemocrtas-
JICHHBIM TaHHBIM, OOJBHBIX JAaHHOM T'PYIIIIBI MOXK-
HO pa3eIUTh Ha JIUIL C TIO3UTUBHBIM CTaTYCOM KakK
no XI'C, tak u mo BUY-undbexkuuu + XI'C.

Yucao OOJBHBIX C CHUHIPOMOM 3aBUCUMOCTU
OT HAPKOTMUYECKMX BEIIECTB, HAXOASIINECS Ha TepP-
putopun ToMCKO#T 007aCTH, UMEIOIINE ITO3UTUB-
HbI cTatyc ToJibko 1o XI'C coctaBisieT 339 yeso-
BEK, M3 HUX JIMlA, YHOOTPEOJSIoNnue HapKOTUKU
C BpeIHBIMHU MOCJIeACTBUAMU — 23 yenoBeka (6,8%),
HOTPeOUTEIN HWHBEKIMOHHBIX HApKOTUKOB —
265 uenoBek (78,2%) v 1uua ynoTpeOIsiiole apy-
rvue BUIbl HApKOTUKOB (KypUTEJbHbIE CMECH, TO-
polikoBbie opmbl) — 51 yenoBek (15%). boinbliioe
KOJIMYECTBO MOTPCOJICHN ST HAPKOTUISCKUX BEIICCTB
B TO MOXeT OBITh CBSI3aHO C OTCYTCTBUEM PabOYUX
MECT, HEBBICOKOM 3apabOTHOM IJ1aTol, HU3KOM CO-
L MaJbHOU aKTUBHOCTHIO, CHUXXEHHOW CAHUTAPHOUN
KYJBTYpOIl HaceJIeHUs M TakK jajee. B pesynbrarte
JaHHBIX Mpo0bJyieM, HaceleHue TO mMMeeT TeHOeH-
LU0 K BO3HMKHOBEHMIO M peaau3alluu BpPEIHBIX
MPUBBIYEK, B TOM YMCJIEe, U YIOTPEOIeHUEe HApKOTH-
YeCKHUX BEIIECTB, YTO SIBJISIETCS (DaKTOPOM PaCIIPO-
ctpanenus BI'C cpenu HaceneHUs.

YacTtoTa BCTpeYyaeMOCTH OOJbHBIX C CHUHIPO-
MOM 3aBUCHUMOCTU OT HApKOTUYECKUX BEIIECTB
B I. Tomcke coctaisieT 112 yenoBek (33%), n3 HUX
64 uenoBeka (18,9%) ynorpebisilOT MHBEKLIMOH-
HbIe HApKOTUKM, a B TomckoM paitoHe 55 (16,2%)
u 52 (15,3%) cOOTBETCTBEHHO.

KoanuecTBO OGOMBHBIX C CUHIPOMOM 3aBUCH-
MOCTU OT HAapPKOTWYECKUX BEIIECTB, HAXOMSIINX-
¢ Ha tepputopun TO, MMEOIIMX MMO3UTUBHBIN

[] rewotun 1/Genotype 1
[] Tenotun 2/Genotype 2
[ Tenotun 3/Genotype 3

PucyHok 4. FeHoTunnyeckmne ¢popmel HCV-
uHdekuum B r. Tomcke u Tomckoii o6nactu
Figure 4. Genotypic forms of HCV infection in the city
of Tomsk and the Tomsk region

craryc mo BHUY-undexumnm + XI'C cocrasaseT
579 yenoBeK, U3 HUX JUIIA, YIIOTPEOISIONIEe HAp-
KOTUKM C BpeIHBIMU TOCHeACTBUSIMU — 21 yeso-
BeK (3,6%) m mOTpeOUTENN MHBEKIIMOHHBIX Hap-
KOTUKOB — 374 yenoBeka (64,6%). JlanHasi ctatu-
CTHKa yKa3blBaeT Ha TO, YTO CPEAM JIUI] TaHHOW
COIIMAJILHOM TpyIMIbl (C MO3UTUBHBIM CTaTyCOM
no BUY-unbekuuu + XI'C) oTcyTcTBYeT mpu-
BEPXEHHOCTb K JIEYCHUIO aHTUPETPOBUPYCHOM
Tepanueit (APBT), 4To 00BbSICHSIET BBICOKYIO KOH-
Tarmo3HOCTh M PACIPOCTPAHEHHOCTh MHMEKIIUHN
BCJIEJICTBUME TIOBBIIIIEHHO BUPYCHO HAarpy3KH.
YacroTta BCTpeyaeMOCTH OOJBHBIX C CUHAPO-
MOM 3aBHCMMOCTH OT HAapKOTHUYECKUX BEIIEeCTB
BT. Tomcke coctaBisiet 378 yenoBek (65,3%), u3 HUX
201 genosek (34,7%) ynorpebiisieT UHbEKIIMOHHBIE
HapkoTUKM, a B ToMckoM paiione 41 (7,08%) u 40
(6,9%) coorBeTcTBeHHO. TakXe CTOMT OTMETHTh,
4yTo B ropoae CrpexeBoil ToMcKoit obacTu oTMeva-
eTcsl BbISIBJIEHUE GOJIbHBIX C TIO3UTUBHBIM CTaTyCOM
TonbpKo Mo BUY-undpexknuum + XI'C y nuir ¢ cuH-
JIPOMOM 3aBUCUMOCTU OT HAPKOTUUYECKUX BEIIECTB,
a nuMeHHO 67 uyenosek (11,6%) B ToM uyucie Juua,
YITOTPEOJISTIOINEe MHBEKIIMOHHBIE HADKOTUKU.

M ro-F2 [JF3 []F4

PucyHok 5. Ctapuun ¢pubposay nuy,

¢ HCV-undekuueii B r. Tomcke

u Tomckolii o6nactu

Figure 5. Stages of fibrosis in people with HCV infection
in Tomsk and the Tomsk Region
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Wcxonst U3 ToJIy4YeHHBIX TaHHBIX, CIEAYET, YTO
Ha 2023 roa Ha aucnaHcepHoM ydete no XI'C co-
ctout 42,8 Ha 100 ThIC. HacejleHUd, a Takxe 35,9
Ha 100 ThIC. HaceJeHU I C CHHAPOMOM 3aBUCUMOCTHU
OT HAapKOTUYECKUX BEIIECTB B BUAY MOHOMH(pEK-
uuu no XI'C mu 55,03 Ha 100 ThIC. HaceJaeHUs C Mo-
3UTUBHBIM cTaTycoM o BUY-undbexkuuu + XI'C
(konHpexus) Ha TeppuTOpUU TOMCKOI 06acTH.
JlaHHasT CTaTUCTUKA OTPakaeT BHICOKUI ITPOILIEHT
3200J1€Ba€MOCTU B T'pyIiNax puckKa, Tak KakK BOC-
MPUUMYUBOCTb K MHGEKIUIM Y TaHHOW KOTOPThI
ropasfio BbIlIE, YeM Y OTHOCUTEJIbHO 3J0POBOTO
HaceJIeHUsI. DTO MOXeT OBITh CBSI3aHO C UMMYHHO -
NeUIIMTHBIMU COCTOSIHUSIMU, COITYTCTBYIOIIUMU
3200J1eBaHUSIMU, BBEICHUEM HEKOPPEKTHOI'o 00-
pasza XW3HM, HaJIW4YMe BPEIHBIX NMPUBBIYEK, Ha-
npuMep, NoTpedIeHrne NHBEKIIMOHHBIX HAPKOTH-
koB (ITH).

Takke, mo naHHbBIM OOJTACTHOIO rOCyAapCTBEH-
HOTO OIO/I’KETHOTO YUPEXKASHU S 3IPaBOOXPAHEHU S
«ToMmckuii 00JaCTHOM LEHTpP MO TpoduIaKTUKE
u 6oprde co CITUA v apyruMu MHOEKIIMOHHBIMU
3aboseBaHUsIMU» couyeTaHue rernatuta C ¢ BUY-
uHbek1ren Ha TeppuTopun ToMcKolt 061acTu co-
cTaBJisseT 579 yenoBeK; OMHOBPEMEHHO ObIJIU OTpe-
nesieHbl Mapkepsl reratuta B u C, 94To cocTaBmIio:
gqucyao 6oabHBIX BI'B 1 BI'C B34TBIX TTOX TUcIaH-
cepHbIii yueT — 32 1 450 ye10BeK COOTBETCTBEHHO.

Ob6cyxaeHne

Ha Teppuropun TO B 2023 1. 3aperucTpupoBa-
HO 9 cryuaeB OBI'C, moka3aTenrb 3a0071€BacMOCTH
cocrasua 0,86 na 100 Thic. HaceJleHUs, B OTJIM-
yun ot 2022 T., rAe JaHHBIM moKa3aTeldb COCTaB-
st 0,94 Ha 100 TeICc. HaceneHmMs. ITokazarenu 3a-
ooneBaemoctut OBI'C 1m0 ToMcKoit 061aCcTH HUKE
B 1,1 pa3 moka3sareneii 1o Poccuiickoit @enepanniu.
Tak, nanpumep, B KocTtpomMckoit obiactu moka-
3atenb 3aboneBaemoctu OBI'C cocraBnser 4,17
Ha 100 TeIc. HaceneHus, B KabapnuHo-bankapckoii
pecrryosuke 3,87 Ha 100 Teic. HaceneHus, B CaHKT-
IMeTepOypre 2,16 Ha 100 ThiCc. HaceJeHUs, YTO MO-
XeT OBITh CBSI3aHO C YMCJICHHOCTBHIO HACEJICHMS
B JaHHBIX peTUOHAX Y CAHUTAPHOI KYJIbTYpPhI Hace-
neHwudg [1, 2]. OI'C uMeeT TeHIEHIINIO K CHUXXESHUIO
B CPaBHEHUU C XPOHUYECKMMU (opMaMu. Temmn
CHUKEHUSI B OOJIBIIIEI CTEIIEHN OOBSICHSICTCS TEM,
9TO MHMEKIMUS 9acToO IIPOTeKaeT 06CCUMIITOMHO,
JIIONU CTAHOBSITCSI OCTOPOXXKHEE B KOHTAKTE C TO-
TeHUIMajabHO 3apaxkeHHbIMU HCV-uHdekuneii,
CTPOTO COOJIOHAIOT CaHUTAPHO-3IMTUIASMUOJIOTH-
JecKHe IIpaBuJia, BKJII0OYast KOHTPOJIb KauecTBa 0~
HOPCKOW KpOBH, COOJIOAEHWE MPABUJI ACENTUKU
n aHTucenTuku. HecMoTpst Ha Kaxy1ieecst 01aro-
MOJIydre B OTHOIICHUM YPOBHS 3a00J€BacMOCTU
OI'C, ucTuHHAs 3NUIEMUOJIOTUYECKasl CUTyallM s
HE OTpaxkaeTcs B O(UIINAIBHO OITyOIMKOBAaHHBIX
MAaHHBIX TI0 KOJMYECTBY BIICPBBIC BBISIBICHHBIX

o6osbHBIX OI'C. OdunmaibHON perucTpaluu moji-
Bep>KEHBI JTUIITb MaHU(eCTHBIE (GOPMEI, B TO BpeMSI
Kak npyrue popMbl 3adMKCUPOBATh KpailHe CITOX-
Ho. CHuxxeHue 3abosneBaeMocTu renatutom C 3a
nocaenHue aecsath aet ¢ 2014 mo 2023 roxa cBs3aHO
C IIMPOKUM MPUMEHEHUEM TECT-CUCTEM JIJIsI CKPH-
HHMHTa, KOTOPbIE TTO3BOISIIOT OOHAPYKUTb HE TOJIb-
KO aHTHUTeJa, HO U TeHETUYEeCKU I MaTepuas BUPY-
ca, 4TO, B CBOIO 04Yepe/lb, CIIOCOOCTBYET ONTUMATIb-
HOMY JICYEHU IO MallMeHTOB.

Tepputopus ropona Tomck u TO xapakTtepu-
3yeTcsl CTAOMJILHOW M BBICOKOM 3a00JIeBAEMOCTBIO
XT'C, ocobeHHO y JII0oIeil, HAaXOASILIUXCSl B TPyIe
pucka, Takux Kak BUY-uHduimpoBaHHble, UHb-
eKIIMOHHbIE HADKOMaHBI, JIMlia, OTObIBAOIIME Ha-
Ka3aHue B MeCTax JIMIIEHUST CBOOOIbI, M TaK JaJiee.
Takast rpamalivss MOXeT OBITh CBSI3aHA C TEM, UTO
3apakeHue, BO MHOTOM, ONpeeJIsieTCsT IpudnHa-
MM COIIMAJIbHOTO XapaKTepa, 0 KOTOPHIX MallMeHThI
3a4acTylo He 3aJlyMbIBAlOTCSI — CHMKeHA CAHUTap-
Hasl KyJbTypa HaceJleHWsI, HU3Kasl MO3HaBaTellb-
Hasi aKTUBHOCTb CO CTOPOHBI TAIlMEHTOB, Hapy-
IIEHWE BOJIEBOTO ITOBEAEHMSI M JIMYHOW TUTHEHBI,
noTpebeHe MHBEKIIMOHHBIX HAPKOTUKOB, MPH-
MEHEHUE HECTEPUJIBHOTO MHCTpyMeHTapus (0co-
OEHHO B caJIoHaX KpacoThl/TaTy CaJoHaX/CTyIUSIX
NUPCUHTA) U T. .

3aboneBaeMocTh XI'C Ha TeppuUTOpUU TOopoaa
Tomcka u Tomckoit o6nactu Ha 2023 rom cocTaB-
aset 18,82 cayyas Ha 100 Teic. HaceneHus. B yact-
HOCTHU, pacrnpocTpaHeHHocTh XI'C cpeau peteii
coctaBuyia 11,2 cayudas Ha 100 Thic. HaceJieHUs,
a B3pocJioro HacejeHus 18,73 cayvas Ha 100 ThIC.
HaceneHus. Takxke, mo nanHeiM @CUH, 3a6oite-
BaeMOCTh HacCeJIEeHUsI ¢ CUHIAPOMOM 3aBUCUMOCTHU
OT HAPKOTUYECKUX BEIIECTB U JIUII, OTObIBAIOIINX
Haka3zaHMe B MeCTaX JIMIIEHW s CBOOOIbI COCTABIISI-
eT 35,9 Ha 100 ThIc. HaceJeHU s B BULY MOHOMH(DEK-
uuu mo XI'C u 55,03 Ha 100 ThIC. HaceJeHUs ¢ MO-
3UTUBHBIM cTaTtycoM 1o BUY-undexkuuu + XI'C
(korH(peKk1us) Ha TeppuTOopun TOMCKOI 0061acTH.
TTokaszatens 3aboneBaemMocTu coctaBua 0,14%
B CpaBHeHUM ¢ cpenHe PoccmiickmMu mokasare-
JIIMU, KOTOpblii paBeH 4%. Ilokasartenu 3aboie-
BaemMocTu XBI' pe3ko oTiaunyaroTcs Mo cyobekTam
P® (ot 0,9 mo 127,86 Ha 100 TBIC. HaceJeHUSI), UTO
B OMpeeJICHHOM CTeNeH! 3aBUCUT OT KayecTBa AM-
arHOCTHMKU, ITOJTHOTBI PETUCTPAILIMY JTaHHOM Ipym-
nbl 3a00JieBaHU M 1 61aronoJiydyus HaceiaeHus [13].

Cpenu 3abojieBIIMX OCTpbiM renatutom C,
HauuHasg ¢ 2023 r., HauGONbIIMIA yAETbHBINA BeC
NPUXOAUTCS Ha Bo3pacTHylo rpynny 40—49 jner,
BIIEPBbIE YCTAHOBJIEHHBINI XPOHWYECKUI TenaTuT
C nipeBanupyeT B Bo3dpacTHoii rpynre ot 30—39 seT.
V nereit npeuMyiuecTBeHHOe BhisiBieHUe BI'C oT-
MedeHo B Bo3pacTe oT 0 mo 3 JjieT, B BUILY BepTH-
KaJILHOTO MYyTH Tlepeaadyr MHGEKINMKU, HO 3HAYM-
TeJIbHY10 10110 cocTaBsoT netu ¢ XI'C B Bo3pacTte
ot 7 no 14 ner.
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OmnpeneneHue reHotuna BI'C-uHdekunuu mpo-
BEJIEHO JIM1Ib Yy TpeTu nauueHToB TO, 4To, B 60JIb-
1€l CTeNeHU, CBSI3aHO C OTCYTCTBUEM EIWHOTO
JUarHocTuyeckoro tapuda B peruoHe 1o oodclie-
noBaHuio aull ¢ BI'C-uHdekuueit, HeodbXxoauMo-
CThI0O MHOTOKPAaTHBIX MOCEIIeHWI MarueHTaMu
MEIUIIMHCKUX OpraHu3aluii, a TakXe OTrpaHM-
YEHHOI BO3MOXHOCTBIO MPEAOCTaBJECHUS MPOTU-
BOBUpPYCHOI Tepanuu. KMmeromuecss pe3yabTaThbl
He MO3BOJISIET MPOBECTU MOJHBIN SMUAEMUOJOTU-
YEeCKU aHaIu3 TeHOTUITNYECKOU cTpyKTypbl BI'C
B pETUOHE.

B roponckoii cpeiae B cpaBHEHUU ¢ paliloHaAMU
Tomckoit o6acTu, yacToTa BBISIBICHUST OOJbHBIX
BI'C cpenu HapKO3aBUCHUMBIX TTALIMEHTOB MEHbIIIE.
DTO CBA3aHO C COLIMAJIbHOU aKTUBHOCTBIO HaceJie-
HUS, pa3JIUYHBIMU JeMorpaduuecKMMU IoKasa-
TEeJISIMU, BBICOKOH MO3HABaTEeJIbHOW aKTUBHOCTBIO,
HaJU4YMeM TPUBEPKEHHOCTH ITallMEeHTOB, ITPOXM-
BaloOlIMX Ha TeppuTOopuM ropoma Tomcka, K mUC-
MaHcepu3allui U TOCEIIEHUU MEIUIIMHCKUX Y-
PEeXIEHMI1, a TAKKEe BBICOKMM COLIMAaIbHBIM 0J1aro-
MOJYYUEM U CAHUTAPHOU KyJIbTypOI HaceJIeHUS.

Hnst 6opsobl ¢ XI'C B Poccuiickoit @enepannu
BaxXHO CO3/1aTh U peajn3oBaTh 3((PeKTUBHBIE MPO-
rpaMMbl IpOMDUIAKTUKNA W JICUCHU S, YUYUTHIBas
pexkoMeHnauuu BO3. OgHUM U3 KJIIOUEBBIX 2TAIIOB
JIOJIXKHO cTaTh BeaeHue denepanbHoro Perucrtpa
OOJILHBIX BUPYCHBIMU T€ITaTUTaAMU BO BCEX PETHO-
Hax cTpaHbl, BKatoyas r. Tomck u TO. Hnsg obe-
CIleYeHU sl KayecTBa JJabopaTOPHON NUArHOCTUKM,
perucTpa v ydyera 3a00JIeBIIUX T'ernaTuTaMu HEe0O-
XOAUMO TaK>Ke OCYIIECTBJSTh KOHTPOJb TaHHOU
TPYIIITBI NAallMEeHTOB B IMHaAMUKe. B aToM Bompo-
Cé BaXHO PYKOBOJCTBOBATbCSI PACIIOPSI)KEHUEM
IMpaBurenbctBa PD ot 2 HOos16pst 2022 1. Ne 3306-p
O IJIaHe MEPONPUSATUN MO 60pbOE C XPOHUUYECKUM
BupycHbIM renatutoM C go 2030 r.

IIpoGnema sauMuHanuM XpoHuuyeckoit BI'C-
nHpexkuuu B ToMmckoil 00JlacTM [OJroe BpeMs
ocTaBajach JIOCTAaTOYHO AajeKol OT peuIeHus.
I[MporuBOBUpYCHAs Tepalivsi XPOHUYECKOTo Tera-
tuta C (ITBT) B TO npoBoaMTCS 3a CUET CPEICTB
OMC manbeimu oobemamu: 2023 r. — 110 yesioBexk,
2022 r. — 125 nauuenTosn, 2021 r. — 56 GOJbHBIX,
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ASSESSMENT OF COLLECTIVE IMMUNITY
TO ENTERIC HEPATITIS VIRUSES
IN THE KYRGYZ POPULATION

A.Yu. Popova?, A.Yu. Gorbunova®, Yu.V. Ostankova®, S.A. Egorova®, B.K. Arykbaeva°®,
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Abstract. The problem of viral hepatitis A (HA) and E (HE), has remained relevant for many decades. According
to estimates by the World Health Organization, millions of people are exposed annually to the risk of infection with these
hepatitis A (HAV) and E (HEV) viruses. Because HA and HE can be asymptomatic, their true prevalence is very difficult
to estimate. The aim was to assess seroprevalence of HAV and HEV infections in the Kyrgyz Republic, taking into account
theinfectiousand vaccinationstatusand socio-demographic characteristics of volunteers. Materials and methods. The cohort
under examination comprised 6610 apparently healthy individuals (volunteers) aged from 1 to 70+ years residing in the
Kyrgyz Republic. The questionnaire included the collection of personal data, information on chronic diseases, blood
transfusions, and surgical interventions, as well as specific information on each type of infection considered in the study,
including data on past cases of hepatitis A and E, and vaccination against hepatitis A. ELISA analysis for HA and HE
marker presence involved anti-HAV IgG, and anti-HEV IgG qualitative determination (test-systems by Vector-Best,
and Diagnostic Systems RPC). Results. During the study, anti-HAV IgG antibodies were detected for 76.8% of cases,
and anti-HEV IgG antibodies were detected for 5.6% of cases. The seroprevalence rate for HAV and HEV was higher
among women than among men. A direct correlation was shown between the occurrence of anti-HAV IgG and anti-
HAV IgG with the age of the volunteers. Anti-HAV IgG was found in 75.4% of individuals denying hepatitis A history,
while anti-HEV IgG was detected in 5.6% of those denying hepatitis E history. The share of vaccinated against HAV
individuals was 5.9%. During the study, an assessment of the prevalence of markers for HA and HE in the population per
100 000 inhabitants was conducted, which resulted in 76.030 cases per 100 000 for HA, and 5567 cases per 100 000 for HE.
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Conclusion. The need is obvious continuing nationwide vaccination initiatives against hepatitis A, expanding mandatory
vaccination coverage for vulnerable groups, conducting additional evaluations of existing preventive measures, launching
educational campaigns focused on HA and HE prevention strategies.

Key words: vaccine-preventable infections, collective immunity, viral hepatitis A, viral hepatitis E, hepatitis A virus, hepatitis E virus,
seroprevalence, antibodies, Kyrgyz Republic, cohort study.
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Pestome. [Ipobiema BUpyCHBIX rematuToB, B 9acTHOoCTH TermatutoB A (I'A) n E (I'E), ocTaeTcs akTyanbpHOI Ha TIpO-
TSKeHUU MHOTHX AecsatuneTuif. 1o omeHkaM BcemupHOI opraHm3aiuy 34paBOOXpaHEHNs, eXKeTr0qHO MUJUIMOHBI
Joei monBepraioTcs pucky 3apaxeHus supycamu remnatuta A (BT'A) u E (BI'E). ITockonbky I'A u T'E moryT npore-
KaTb 6€CCUMIITOMHO, UX UCTUHHYIO PACTIPOCTPAHEHHOCTh OYE€Hb CJIOXHO OLIeHUTb. Llebio TaHHOTO UCCIeI0BaHU S
ObLia olleHKa ceponpeBaieHTHOCTU MHGekunil BI'A u BI'E B Kbipreizckoii Peciyoivike ¢ yueToM nHMOEKIIMOHHOTO
1 BaKI[MHAJBHOIO CTaTyca, a TAKXe COllMaabHO-AeMOorpadyecKux XapakTepucTUK BOJIOHTEPOB. Mamepuanvl u me-
modst. O0CIeIyeMyI0 KOrOpTY cocTaBuin 6610 MpaKTHYECKHU 3M0POBBIX JIUII (BOJIOHTEPOB) B Bo3pacte oT 1 no 70+ e,
npoxupBawinux B Peciyonuke KbipreizcTaH. AHKeTUpOBaHUE BKJII0YAI0 cOOp MePCOHATbHBIX JaHHBIX, MHMDOPpMa-
LIMY O XPOHUYECKMX 3a00eBaHUSIX, IEPeIUBAHUSIX KPOBU U XUPYPrUUYeCKMX BMEIIATebCTBAX, a TAKXKe KOHKPETHOM
MHGbOPMALIUY TI0 KaXX TOMY BUIY MH(DEKIIMU, pacCCMaTPUBaeMOIl B UCCIeI0BaHN M, BKJII0YAsl JaHHBIE O TIEPEHECEHHbIX
cayyasx renatuta A u E, BakuuHanuy npotus renatuta A. Anaan3 MDA na nanuuue mapkepos I'A u I'E Bxitro-
yaj KkauectBeHHoe ompeneneHne aHTU-HAV 1gG u antu-HEV IgG. Pesyasmamer. B xone ucciaenoBanust antu-BIA
IgG anTuTena ObIM o0HapyxeHbl y 5074 yenosek, a antu-BI'E IgG-anturena y 368 denoBek, uTto cocraBuio 76,8
u 5,6% ciaydaeB COOTBETCTBEHHO. YpoBeHb cepompeBaieHTHOCTH K BI'A u x BI'E cpenu XeHIIUH ObLT BbIILE, YeM
cpenu MyX4uH. bbla mokasaHa npsiMast Koppessiuus Mexay yactotoit aHtu-BI'A IgG n antu-BI'E IgG u Bo3pacTom
BOJIOHTepOB. B moarpymnmne aui, yBepeHHo oTpuliaBiinx I'A B aHamHe3e, aHTU-BT'A IgG anTuTena Ob111 0OHApy KeH bl
B 75,4% cnyuaeB. B monrpymme iuii, yBepeHHo otpuiiaBiiux I'E B anamuese, antu-BI'E IgG aHTHTeMa OBLIM OOHAPY-
KeHbI Y 5,6% yuacTHUKOB. J10J1s1 BaAKLIMHUPOBaHHBIX TpoTuB BI'A nui coctaBuia 5,9%. Koppensuuu Mexay aosei
BaKI[MHUPOBAHHBIX JTUII U BO3PACTOM He BbIsiBJIeHO. [Ipy olleHKe CBSI3M MeX 1y HaauuueM aHTuTen kiaacca IgG k BI'A
U CTaTycOM BakKIIMHAUMKU MpoTuB BI'A cTarucTryecky 3HAUMMBbIX pa3aduuil He BbIsIBIeHO. B xome uccienoBaHus
ObLIa poBeaeHa olleHKa pacnpocTpaHeHHOocTH MapkepoB I'A u I'E B monyasuuu Ha 100 ThIC. XuUTeel, 1o pe3yib-
TataM Kotopoi 1s A 0110 mosydeHo 76 030 cayuaes Ha 100 Toic. Hacenenus, ais1 ['E — 5567 cnyuaes Ha 100 ThIC.
HacelneHUs. Boigodsl. OueBUIHA HEOOXOTUMOCTD MPOAOJIKEHUS OOIICHAIIMOHAIBHBIX WHUIIMATUB 10 BaKIIMHALIMU
MIPOTUB BUpYyca remaTuTa A, pacIIMpeHus 00s13aTeIbHOTO OXBaTa BaKIIMHALIMEH YSI3BUMBIX I'PYIII, IIPOBEACHUS 10~
MTOJTHUTEJBHBIX OIICHOK CYIIECTBYIOUINX IMPOMPUIAKTUISCKUX Mep, afalTallMi UX K MECTHBIM YCJIOBUSIM, 3aITycKa
00pa3oBaTeIbHBIX KAaMITAHU, OPUEHTUPOBAHHBIX HA CTPATETUH IMTPODIaKTUKY TernaTuToB A 1 E.

Karoueeuie caoea: saxyunoynpasasemvie uH@eKyuu, nOnYAAUUOHHbII UMMYHUMem, supychulii cenamum A, eupycruiii cenamum E,
eupyc eenamuma A, eupyc cenamuma E, ceponpesasenmnocms, anmumena, Koipevizckasn Pecnybauxa, koecopmnoe uccaedosanue.

Introduction

The problem of viral hepatitis, particularly
A (HA) and E (HE), has remained relevant for many
decades and continues to pose a global threat to pub-
lic health. Hepatitis A (HAV) and E (HEV) viruses
represent serious infectious threats worldwide, espe-
cially in countries where insufficient levels of hygiene
and sanitation prevail [18]. According to estimates

by the World Health Organization (WHO), millions
of people are exposed annually to the risk of infec-
tion with these viruses, which also leads to significant
economic losses.

This hepatitis exhibits a wide range of clini-
cal manifestations, ranging from mild forms to se-
vere complications such as liver failure [17, 18, 27].
An additional danger lies in the ability of HEV
to cause fulminant hepatitis, characterized by high
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mortality rates, particularly among pregnant wom-
en [1]. Treatment of acute forms requires substan-
tial resources including medical personnel, medi-
cations, and infrastructure. Chronic consequences
of infection can lead to long-term costs associated
with rehabilitation and social support for affected
individuals [22].

Currently, vaccines against HAV have been de-
veloped, and they have proven effective and safe,
providing reliable protection against infection [19,
23, 26, 28]. Additionally, a vaccine against HEV has
already been developed, although its use is currently
extremely limited [13, 15]. Mass vaccination appears
promising as an effective measure to prevent out-
breaks. However, the use of enteric hepatitis vaccines
is not widespread in all countries, which could un-
doubtedly pose a significant public health problem.

Thus, the relevance of hepatitis A and E issues
is due to their widespread prevalence, severe course
of disease, and economic and social costs arising
from mass outbreaks. Therefore, identification and
prevention of enteric hepatitis are critically impor-
tant tasks within modern healthcare programs.

In the Kyrgyz Republic, there was consistently
high incidence of acute hepatitis A (AHA) until
2019. Following that year, anti-epidemic measures
were introduced regarding COVID-19, which also
impacted the occurrence of HA (Fig. 1) [9]. Over
the last 25 years, three waves of increased HA cases
have been observed, with the most recent wave clearly
beginning in 2024. This serves as irrefutable evidence
of the urgency of early detection and timely imple-
mentation of preventive measures against acute viral
hepatitis in this region.

According to data from the “Report on Infectious
and Parasitic Diseases” in the Kyrgyz Republic:
in 2021, there were 1920 registered cases of AHA
(children under 14 years old — 1652 cases, aged 14—
17 years — 63 cases); in 2022, there were 2935 cas-
es (children under 14 years old — 2625 cases,
aged 14—17 years — 94 cases); in 2023, there were
8973 cases (children under 14 years old — 8301 cases,
aged 14—17 years — 275 cases); and in 2024, there
were 20996 cases (children under 14 years old —

19 350 cases, aged 14—17 years — 775 cases). During
these same four years, according to reports, only
one case of acute hepatitis E (AHE) was recorded
in 2023 [2].

Based on the presented data, particular attention
should be paid to prevention efforts among children
and adolescents whose bodies are at a stage of growth
and immune system development.

Despite the successes achieved in developing vac-
cines and implementing preventive measures, unre-
solved challenges remain concerning early diagnosis,
adequate treatment of chronic and latent forms, and
effective communication with the general public.
Continuous efforts are needed to overcome exist-
ing threats and increase the level of protection and
awareness among the population regarding enteric
hepatitis.

Thus, the aim of this study was to assess seropre-
valence of HAV and HEV infections in the Kyrgyz
Republic, taking into account the infectious and vac-
cination status and socio-demographic characteris-
tics of volunteers.

Materials and methods

A cross-sectional, randomized study was conduct-
ed as part of Rospotrebnadzor’s program “Assessment
of Collective Immunity to Vaccine-Controllable and
Other Significant Infections”. The program was ap-
proved by the local ethics committee of the Saint
Petersburg Pasteur Institute (protocol No. 166 dated
August 01, 2023). Participants, or their legal repre-
sentatives, were informed about the objectives and
methods of the research and provided written con-
sent. Volunteers for participation in the study were
selected through questionnaires. The questionnaire
included the collection of personal data (full name,
gender, date of birth, place of residence, occupa-
tion, information on attendance at kindergartens,
schools, universities by children, contact details,
medical organization with which the volunteer is as-
sociated), information on chronic diseases, blood
transfusions, and surgical interventions (with dates),
as well as specific information on each type of infec-
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Figure 1. Prevalence of acute hepatitis A in the Kyrgyz Republic over the past 25 years
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tion considered in the study, including data on past
cases of hepatitis A and E (dates of illness, vaccina-
tion against hepatitis A and revaccination, vaccine
names, and dates) [7, 8]. Vaccination data were ob-
tained from vaccination certificates or other medical
documentation.

After processing the questionnaires, individuals
who met the established requirements were invited
to the medical center for subsequent laboratory tests.
Exclusion criteria included:

— refusal to undergo laboratory testing involving

venipuncture and subsequent peripheral blood

sampling;

— active form of an infectious disease of any

etiology.

The study material consisted of plasma sam-
ples taken with the use of EDTA anticoagulant
in November-December 2024. The size of the rep-
resentative sample was calculated using a formula
based on the Moivre—Laplace theorem, following
the previously described methodology, utilizing an
online calculator. The cohort under examination
comprised 6610 apparently healthy individuals (vo-
Iunteers) residing within the Kyrgyz Republic.

Volunteers were divided into nine age groups:
1-5 years (n = 909), 6—11 years (n = 1021), 12—
17 years (n = 876), 18—29 years (n = 668), 30—39 years
(n = 685), 40—49 years (n = 698), 50—59 years (n =
692), 60—69 years (n = 654), and 70 years and older
(n = 407). The proportion of child age groups in the
overall sample of volunteers was approximately equal
and varied in number by 1-2%. Adult groups were
comparable in volume, except for the group aged 70
and over (Fig. 2).

It should be noted that the male portion of the
surveyed volunteer cohort accounted for 26.4% (n =
1904), while the female portion made up 73.6% (n =
47006).

ELISA analysis for HA and HE marker presence
involved anti-HAV IgG, and anti-HEV IgG qualita-
tive determination (test-systems by Vector-Best, and
Diagnostic Systems RPC), in compliance with manu-
facturer instructions.

70+ years
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15%
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0
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Figure 2. Distribution of Kyrgyz volunteers by age
group

Data analysis was performed using MS Excel
software and GraphPad Prism 9.3 (GraphPad
Software Inc., https://www.graphpad.com/support/
prism-5-updates). To assess statistical error, the ex-
act Cloepper-Pearson interval was applied. Results
are presented with a 95% confidence interval (CI).
For assessing the significance of differences in quan-
titative data during paired comparisons, -either
Fisher’s exact test or the Chi-square test with Yates’
correction was used depending on the characteris-
tics of the samples. A probability value of p < 0.05
was set as the threshold for statistical significance.
Correlation analysis was conducted taking into ac-
count compliance with parametric distribution, with
calculation of Spearman rank correlation coefficients
(rg), whose values were evaluated using Chaddock’s
scale. Differences were considered statistically sig-
nificant when p < 0.05.

Results

During the study, out of 6610 volunteers, anti-
HAV IgG antibodies were detected in 5074 individ-
uals, and anti-HEV IgG antibodies were detected
in 368 individuals, accounting for 76.8% (95% CI.
75.7-77.8%) and 5.6% (95% CI: 5.0—6.2%) of cases,
respectively.

Within the scope of this study, differences in the
frequencies of antibodies to HAV and HEV between
men and women were identified. The seroprevalence
rate for HAV was higher among women (n = 3850 out
of 4706; 81.8%; 95% CI: 80.7—82.9%) than among
men (n = 1224 out of 1904; 64.3%; 95% CI: 62.1—
66.4%) — x> = 232.41 at p < 0.0001, df = 1, OR =
2.499 (95% CI: 2.2-2.8). Similarly, the frequency
of anti-HEV IgG antibodies was also higher among
women (n = 293 out of 4706; 6.2%; 95% CI: 5.6—
7.0%) than among men (n = 75 out of 1904; 3.9%;
95% CI: 3.1-4.9%) — y*> = 13.055 at p = 0.0003,
df=1, OR=1.619 (95% CI: 1.2-2.1).

Also, seroprevalence to HAV and HEV was as-
sessed in different age groups (Table 1).

In the analysis of antibody prevalence depending
on age, a significant increase in the occurrence of IgG
antibodies to HAV was observed with increasing age
in groups up to 50 years old. Between the groups aged
40—49, 50—59, 60—69, and 70 years or older, no sig-
nificant differences were found. Among the three
children’s groups, anti-HAV IgG antibodies were
significantly more common in the 12—17-year-old
group than in the 6—11-year-old group (> = 77.196
at p < 0.0001, df =1, OR = 2.345 (95% CI: 1.9-2.8))
and the 1—5-year-old group (y*> = 173.01 at p < 0.0001,
df = 1, OR = 3.687 (95% CI: 3.0—4.5)), while they
were also more frequent in the 6—11-year-old group
compared to the 1-5-year-old group (y> = 23.754 at
p < 0.0001, df = 1, OR = 1.572 (95% CI: 1.3—1.9)).
In the 18—29-year-old group, seroprevalence for HAV
was higher than in the 12—17-year-old group — > =
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Table 1. Seroprevalence of anti-HAV IgG and anti-HEV

IgG antibodies among individuals of different age groups

Age group, years | Number of volunteers Presence of anti-HAV IgG Presence of anti-HEV IgG
’ abs. %, 95% CI abs %, 95% CI

1-17 years 2806 1510 53.8 (52.0-55.7) 52 1.9 (1.4-2.4)
1-5years 909 364 40 (36.8-43.3) 15 1.7 (0.9-2.7)
6-11 years 1021 523 51.2 (48.1-54.3) 19 1.9(1.1-2.9)
12-17 years 876 623 71.1(68.0-74.1) 18 21(1.2-3.2)
18-29 years 668 564 84.4 (81.5-87.1) 21 3.1(2.0-4.8)
30-39 years 685 639 93.3(91.1-95.0) 33 4.8 (3.3-6.7)
40-49 years 698 670 96.0 (94.3-97.3) 51 7.3 (5.5-9.5)
50-59 years 692 670 96.8 (95.2-98.0) 85 12.3(9.9-15.0)
60-69 years 654 634 96.9 (95.3-98.1) 78 11.9 (9.5-14.7)
70+ years 407 387 95.1 (92.5-97.0) 48 11.8 (8.8-15.3)
Total 6610 5074 76.8 (75.7-77.8) 368 5.6 (5.0-6.2)

37.04 at p < 0.0001, df = 1, OR = 2.202 (95% CI:
1.7-2.8). In the 30—39-year-old group, IgG antibod-
ies to HAV were detected more frequently than in the
18—29-year-old group — %> = 26.002 at p < 0.0001,
df =1, OR = 2.562 (95% CI: 1.8—4.0), but less often
than in the 40—49-year-old group — > =4.471 atp =
0.0345,df=1, OR =1.723 (95% CI: 1.1-2.8).

In the sequential comparative analysis of the se-
roprevalence of anti-HEV IgG antibodies by age,
significant differences were only revealed between
the groups aged 50—59 years and 40—49 years —
x> = 8.912 at p = 0.0028, df = 1, OR = 1.8 (95% ClI:
1.2—2.5). Between the groups aged 50—59, 60—69,
and 70 years or older, no significant differences were
found (p > 0.05). When comparing the groups aged
50—59 with the highest frequency of anti-HEV IgG
antibodies, and those aged 1—5 with the lowest fre-
quency of anti-HEV IgG antibodies, x? was 7.715 at
p =0.0055,df=1, OR =2.186 (95% CI: 1.3-3.8).

During the study, an assessment of correlations
between the presence of anti-HAV IgG and anti-
HEYV IgG antibodies and the age of the examined
individuals was conducted (Fig. 3).

Aspart of the correlation analysis of the prevalence
level of hepatitis virus antibodies with age, trend lines

%

were constructed. To assess the correlation of HAV
seroprevalence relative to age, a linear regression line
was built with the following characteristics: the co-
efficient of determination R? was 0.785, the multi-
ple correlation coefficient R = 0.89. The Spearman
rank correlation coefficient rg = 0.85, df = 7, critical
value of the Spearman criterion = 0.7, p = 0.0061,
the strength of association according to Chaddock’s
scale is high.

Similarly, within the framework of evaluating
the linear regression of HEV seroprevalence relative
to age, a straight line was obtained with the follow-
ing parameters: the coefficient of determination R?
was 0.8887; the multiple correlation coefficient R =
0.95. The Spearman rank correlation coefficient rg =
0.9333, df = 7, critical value of the Spearman crite-
rion = 0.7, p = 0.0007, the strength of association ac-
cording to Chaddock’s scale is very high.

A total of 263 volunteers reported having had
HA, which accounted for 4.0% (95% CI: 3.5—4.5%),
of whom 251 were anti-HAV IgG-positive (95.4%,
95% CI: 92.2—97.6%). Only 4 volunteers reported
having had HE, accounting for 0.1% (95% CI: 0.02—
0.2%), none of whom tested positive for anti-HEV
IgG antibodies. In the subgroup of individuals who
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Figure 3. Correlation assessment of the frequency of anti-HAV IgG and anti-HEV IgG antibody occurrence

with volunteer age
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confidently denied having had HA (n = 6055, rep-
resenting 91.6% of the entire sample, 95% CI: 90.9—
92.3%), anti-HAV IgG antibodies were detected
in 4567 people (75.4%, 95% CI: 74.3—76.5%). In the
subgroup of individuals who confidently denied hav-
ing had HE (n = 6557, making up 99.2% of the whole
sample, 95% CI: 99.0—99.4%), anti-HEV IgG anti-
bodies were found in 365 participants (5.6%, 95% CI.:
5.0—6.2%). There were 292 individuals uncertain
about their infectious status regarding HA, compris-
ing 4.4% (95% CI: 3.9—5.0%), of whom 256 were se-
ropositive (87.7%; 95% CI: 83.3—91.2%). Similarly,
there were 49 individuals unsure about their infec-
tious status concerning HE, amounting to 0.7%
(95% CI: 0.6—1.0%), of whom 3 had anti-HEV IgG
antibodies (6.1%; 95% CI: 1.3—16.9%).

The seroprevalence of anti-HAV IgG and anti-
HEYV IgG antibodies across different age groups based
on infection status is presented in Fig. 4 and Fig. 5.

When assessing the correlation, it was shown
that the prevalence of anti-HAV IgG among in-
dividuals who had HA may depend on age, reveal-
ing a linear relationship with the following charac-

100 2 100

teristics: the coefficient of determination R? was
0.6091; the multiple correlation coefficient R = 0.78.
The Spearman’s rank correlation coefficient rg =
0.801, df = 7, the critical value of the Spearman cri-
terion = 0.7, p = 0.0341, the strength of association
according to Chaddock’s scale is high.

Among volunteers who denied having had HA
but had detectable anti-HAV IgG antibodies, a lin-
ear dependence of HAV seroprevalence on age was
also revealed: the coefficient of determination R? was
0.6496; the multiple correlation coefficient R = 0.81.
The Spearman’s rank correlation coefficient rg =
0.850, df = 7, the critical value of the Spearman cri-
terion = 0.7, p = 0.0061, the strength of association
according to Chaddock’s scale is very high.

A significant predominance of anti-HAV IgG oc-
currence was demonstrated in each age group com-
pared to the previous one in groups up to 50 years old
(Table 2). In the group aged 40—49 years, the sero-
prevalence of HAV among volunteers who were con-
fident that they had never suffered from hepatitis A
was higher than in the group aged 30—39 years (y* =
4.758 with p = 0.0292, df = 1, OR = 1.773 (95% CI:
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Figure 4. Seroprevalence of anti-HAV IgG antibodies by age according to the infectious status

of hepatitis A in volunteers
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Figure 5. Seroprevalence of anti-HEV IgG antibodies by age according to the infectious status
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1.1-2.9)). In the group aged 30—39 years, it was higher
compared to the group aged 18—29 years (y> = 26.911
with p <0.0001, df=1, OR =2.67 (95% CI: 1.8-3.9)).
In the group aged 18—29 years, it was higher com-
pared to the pediatric group aged 12—17 years (> =
27.867 with p < 0.0001, df = 1, OR = 2.037 (95% CI:
1.6—2.7)). Among children, antibodies against HAV
were more common in the age group 6—11 years
compared to those aged 15 years (> = 19.427 with
p < 0.0001, df = 1, OR = 1.521 (95% CI: 1.3—1.8))
and even more frequent in the age group 12—17 years
compared to those aged 6—11 years () = 72.048 with
p <0.0001, df =1, OR = 2.352 (95% CI: 1.9-2.9)).

It should be noted that in the group with an un-
determined infectious status, a correlation between
the occurrence of anti-HAV IgG antibodies and age
was also observed: a linear dependency with the fol-
lowing characteristics: the coefficient of determina-
tion R?was 0.7688; the multiple correlation coefficient
R =0.88. The Spearman’s rank correlation coefficient
rg = 0.942, df = 7, the critical value of the Spearman
criterion = 0.7, p = 0.0019, the strength of association
according to Chaddock’s scale is very high.

The analysis of the occurrence of anti-HEV IgG
antibodies based on infectious status was performed
only in relation to the group that confidently denied
HE in their history. It is not difficult to trace how
the results of the analysis turned out to be similar
to the overall sample since the groups with unknown
infectious status and those who had contracted HE
together included only 53 people.

The significance of various occupations for the
frequency of occurrence of anti-HAV IgG and anti-
HEYV IgG antibodies was assessed. Preschoolers (n =
648 individuals; IgG antibodies to HAV detected
in 40.3% (n = 261), 95% CI: 36.5—44.2%; 1gG anti-
bodies to HEV detected in 1.9% (n = 12), 95% CI:
1.0-3.2%), schoolchildren (n = 1627 individu-
als; IgG antibodies to HAV detected in 60.1% (n =
978), 95% CI: 57.7—62.5%; 1gG antibodies to HEV
detected in 1.9% (n = 34), 95% CI: 1.5-2.9%), stu-
dents (n = 164 individuals; IgG antibodies to HAV
detected in 72.0% (n = 118), 95% CI: 64.4—78.7%;
IgG antibodies to HEV detected in 1.8% (n = 3),
95% CI: 0.4—5.3%) and retirees (n = 611 individuals;
IgG antibodies to HAV detected in 96.9% (n = 592),
95% CI:. 95.2—98.1%; IgG antibodies to HEV de-
tected in 13.58% (n = 83), 95% CI: 11.0—16.6%) were
considered separately as these groups are likely more
dependent on volunteer age.

In these groups, a significant predominance
of anti-HAV IgG occurrence was also demonstrated
in each subsequent age group compared to the pre-
vious one. Regarding the occurrence of anti-HEV
IgG antibodies, no significant differences were found
between preschoolers, schoolchildren, and students
(p > 0.05). In the retiree group, seroprevalence
for HEV was significantly higher than in the other
three groups: preschoolers (> = 60.38 at p < 0.0001,

Table 2. Seroprevalence of anti-HAV IgG antibodies
among individuals who denied having had HA
in different age groups

Age Number Presence of anti-HAV IgG
group, years | of volunteers | gbs. %, 95% Cl
1-17 years 2635 1380 52.4 (50.4)
1-5years 892 352 39.5 (36.5-42.8)
6-11 years 950 473 49.8 (46.6-53.0)
12-17 years 793 555 70.0 (66.7-73.2)
18-29 years 575 475 82.6 (79.3-85.6)
30-39 years 602 558 92.7 (90.3-94.6)
40-49 years 634 607 95.7 (93.9-97.2)
50-59 years 627 605 96.5 (94.7-97.8)
60-69 years 602 582 96.7 (94.9-98.0)
70+ years 380 360 94.7 (92.0-96.8)
Total 6055 4567 75.4 (74.3-76.5)

df =1, OR =8.331 (95% CI: 4.5—15.4)), schoolchild-
ren (x> = 116.14 at p < 0.0001, df = 1, OR = 7.365
(95% CI: 4.9—11.1)) and students (> = 16.94 at p <
0.0001, df= 1. OR = 8.436 (95% CI: 2.6—-27.1)).

Among the adult population, the smallest groups
were from the tourism sector (n = 6 individuals; IgG
antibodies to HAV detected in 100% (n = 6), 95% CI:
54.1-100.0%; 1gG antibodies to HEV detected in 0%
(n =0), 95% CI: 0.0—45.9%), the arts/creativity sec-
tor (n = 13 individuals; IgG antibodies to HAV de-
tected in 92.3% (n = 12), 95% CI: 64.0—-99.8%; 1gG
antibodies to HEV detected in 15.4% (n=2), 95% CI:
1.9—45.5%), as well as the military personnel group
(n = 10 individuals; IgG antibodies to HAV detected
in 90.0% (n = 9), 95% CI: 55.5-99.8%; I1gG anti-
bodies to HEV detected in 10.0% (n = 1), 95% CI:
0.3—44.5%).

Among the remaining groups (Fig. 6), the lowest
prevalence of anti-HAV IgG antibodies was found
among workers in the IT sector (n = 28 out of 66 in-
dividuals; 42.4%, 95% CI: 30.3—55.2%), office work-
ers (n = 61 out of 81 individuals; 75.3%, 95% CI:
64.5—84.2%), and the education sector (n = 168 out
of 198 individuals; 84.9%, 95% CIl: 79.1—89.5%).
At the same time, the seroprevalence in the I'T worker
group was significantly lower than in the office work-
er group — x*> = 15.115 at p = 0.0001, df = 1, OR =
4.139 (95% CI: 2.1-8.4); lower than in the educa-
tion sector group — > =44.396 at p < 0.0001, df =1,
OR =17.600 (95% CI: 4.1-14.2), as well as when com-
pared to all other groups. No significant differences
were found between the education sector and office
worker groups (p > 0.05).

The highest frequency of anti-HAV IgG antibod-
ies was observed in the public service worker group
(n = 167 out of 174; 96.0%, 95% CI: 91.9—98.4%),
where the rate was significantly higher than among
volunteers from the IT sector — > = 11.593 at p =
0.0007, df =1, OR = 4.260 (95% CI: 1.8—10.0), of-
fice workers — y?> =22.804 at p < 0.0001,df=1, OR =
7.822 (95% CI: 3.2—19.4), and the education sec-
tor — x> = 86.598 at p < 0.0001, df = 1, OR = 32.378
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Figure 6. Prevalence of anti-HAV IgG and anti-HEV IgG antibodies based on occupation

(95% CI: 13.2—79.7). No significant differences were
found with other groups (p > 0.05).

High seroprevalence for HAV was also noted
in the medical worker group (n = 1197 out of 1276;
93.8%, 95% CI: 92.3—95.1%), where the rate was sig-
nificantly higher than among volunteers from the IT
sector — > =201.8 at p < 0.0001, df =1, OR =20.563
(95% CI: 12.0—35.2), office workers — x> = 35.857 at
p < 0.0001, df = 1, OR = 4.968 (95% CI: 2.9-8.6),
and the education sector — y?> = 18.808 at p < 0.0001,
df=1, OR=2.706 (95% CI: 1.7—4.2). No significant
differences were found with other groups (p > 0.05).

The occurrence of anti-HEV IgG antibodies was
zero in both the IT sector group (n = 0 out of 66; 0%;
95% CI: 0.0—54.4%) and the production worker group
(n = 0 out of 24; 0%; 95% CI: 0.0—14.3%). In other
groups, the maximum seroprevalence was observed
among healthcare workers (n = 99 out of 1276 in-
dividuals, 7.8%; 95% CI: 6.4—9.4%). Low occur-
rence of anti-HEV IgG antibodies was found in the
government employee group (n = 7 out of 174 indi-
viduals, 4.0%, 95% CI: 1.6—8.1%) and the education
sector group (n = 9 out of 198 individuals, 4.5% CI:
2.1-8.5%). However, no statistically significant dif-
ferences were found between these groups (p < 0.05).

During the study, the proportion of vaccinated in-
dividuals was analyzed. Calculations were made only

Table 3. Volunteers vaccinated against HAV by age
group (among those confident of their vaccination
status)

Age Number Vaccinated against HAV
group, years | of volunteers | abs. %, 95% CI
1-17 years 2665 167 6.3 (5.4-7.3)
1-5years 886 62 7.0 (5.4-8.9)
6-11 years 974 49 5.0 (3.7-6.6)
12-17 years 805 56 7.0 (5.3-8.9)
18-29 years 638 36 5.6 (4.0-7.7)
30-39 years 656 52 7.9 (6.0-10.3)
40-49 years 674 30 4.5(3.0-6.3)
50-59 years 656 38 5.8 (4.1-7.9)
60-69 years 612 25 41 (2.7-6.0)
70+ years 379 25 6.6 (4.3-10.0)
Total 6280 373 5.9 (5.4-6.6)

with respect to volunteers who were certain of their
vaccination status, as evidenced by an appropriate
entry in their medical documents. The share of vac-
cinated individuals was 5.9% (n = 373 out of 6280 vol-
unteers) as shown in Table 3. When comparing vac-
cination rates between men and women across dif-
ferent age groups, significant differences were only
observed in the category of 70 years and older, where
men (n = 0 of 104) were vaccinated less frequently
than women (n = 25 of 303) — y?> = 7.767, p = 0.0053,
df = 1. In all other age groups, no significant differ-
ences were found between genders (p > 0.05).

Among volunteers, no differences were found
in the proportion of vaccinated individuals be-
tween groups of children under 18 years old (groups:
1-5 years, 6—11 years, 12—17 years). Therefore,
a combined group of 1—17 years was considered fur-
ther. A significant difference was observed exclusively
between the group with the highest prevalence of vac-
cinated individuals, those aged 30—39, in compari-
son to groups with low vaccination rates: those aged
60—69 years (y*> = 7.534 at p = 0.0061, df = 1, OR =
2.021 (95% CI: 1.2—3.3)) and those aged 40—49 years
(*=06.354atp=0.0117,df =1, OR =1.163 (95% CI:
1.2—-2.9)). There was also no correlation detected be-
tween the proportion of vaccinated individuals and
age (p > 0.05). Consequently, the level of vaccination
remained stable with minimal fluctuations.

When assessing the association between the pres-
ence of anti-HAV IgG antibodies and HAV vacci-
nation status, no statistically significant differences
were found (p > 0.05) (Table 4).

As mentioned above, when analyzing data on the
prevalence of anti-HAV IgG antibodies depending
on vaccination status, we included only those vol-
unteers whose HAV vaccination was documented
in their vaccination certificate along with the speci-
fied date, excluding individuals without such docu-
mentation. Since antibodies detected in unvacci-
nated individuals are obviously associated with past
hepatitis A infection, further analysis focused on the
prevalence of anti-HAV IgG among volunteer groups
with various combinations of infectious and vaccina-
tion status (Table 5).
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Upon comparative analysis of unvaccinated indi-
viduals, statistically significant differences were shown
in the frequency of anti-HAV IgG occurrence be-
tween those who had experienced hepatitis A (95.8%,
95% CI:92.4—97.7%) and those who did not have hep-
atitis A (75.2%, 95% CI: 74.1-76.4%) — x> = 51.269,
p < 0.0001, df = 1, OR = 7.440 (95% CI: 3.9—14.1).
In the group of subjects who had been infected with
HA, statistically significant differences in the preva-
lence of anti-HAV IgG antibodies were not found be-
tween subgroups unvaccinated and vaccinated against
HAV (p > 0.05). It is important to note that among
unvaccinated volunteers, 75.2% had indeed contract-
ed the illness, however, they were completely unaware
of this fact and were certain they had never had HA.

It was not possible to analyze the representation
of different vaccines in the sample because, in most
cases, vaccination against HAV was recorded in the
vaccination certificate only by indicating the date
of vaccination without specifying the vaccine’s name.

During the study, an assessment of the prevalence
of markers for HA and HE in the population per
100 000 inhabitants was conducted, which resulted
in 76 030 cases per 100 000 for HA, and 5567 cases
per 100 000 for HE. This indicates exposure of par-
ticipants to HAV or HEYV, respectively, as well as po-
tential asymptomatic episodes or histories of acute
hepatitis A/E infections.

Discussion

The obtained results confirmed that in Kyrgyzstan
there is a high prevalence of antibodies to HAV
and HEV among the population. During the cur-
rent study, anti-HAV IgG antibodies were detected
in 76.8% of participants, and anti-HEV IgG antibod-
ies were found in 5.6%. By comparison, in a similar
study conducted in 2018 in Bishkek, the capital city
of Kyrgyzstan, involving 1075 conditionally healthy
individuals, anti-HAV antibodies were detected
in 75.3% and anti-HEV antibodies in 3.3% [11].
According to WHO criteria, low, medium, and high
levels of endemicity for Hepatitis A virus have been
defined. High endemicity is characterized by a prev-
alence of anti-HAYV antibodies exceeding 50% in in-
dividuals under the age of 10 years. Medium ende-
micity assumes similar antibody prevalence up to the
age of 25 years, while low endemicity corresponds
to less than 50% antibody prevalence until the age
of 50 years. Based on our study results, Kyrgyz
Republic can be classified as a country with high en-
demicity for Hepatitis A [16]. All countries in Asia
and Central Asia are considered highly endemic
for HEV [7, 10]. Nevertheless, the epidemiological
situations regarding HE in these countries, includ-
ing Kyrgyzstan, largely remain unknown. Outbreaks
of HE were recorded in Kyrgyzstan in the 1990s, but
there is no available data concerning its seropreva-
lence during that period [3, 5, 25].

Table 4. Seroprevalence of anti-HAV IgG among
vaccinated and non-vaccinated volunteers

L. Presence
Vaccination Number of anti-HAV IgG
against HAV | of volunteers

abs. | % 95% CI
Received
vaccination 373 283 |75.9| 71.3-79.9
Novaccination| 5907 |4507(766| 75.5-777
received
Information
unavailable 330 264 | 80 75.4-84.0
Total 6610 5074 176.8 75.7-77.8

Table 5. Seroprevalence of anti-HAV IgG among
volunteers with known infectious-vaccination status

Infectious- Numb Presence
Vaccination umber of anti-HAV IgG
of volunteers

Status for HA abs. | % 95% ClI
Had HA infection,
not vaccinated 236 226 | 95.8 | 92.4-97.7
against HAV
Had HA infection,
vaccinated 18 17 |1 94.4| 74.2-99.0
against HAV
Did not have
HA infection,
not vaccinated 5447 4098 | 75.2 | 741-76.4
against HAV
Did not have
HAinfection,
vaccinated 333 252 | 75.7 | 70.8-80.0
against HAV
Total 6034 4593 | 76.1 | 75.0-77.2

In the course of the research, correlations were
identified between the share of persons seroposi-
tive for HAV and HEV and their age. However,
in the case of HA, antibodies remain throughout
life, making the accumulation of antibodies over
time a natural process. For HEV, antibodies persist
for about 20—30 years [4, 12], suggesting either ran-
dom coincidence of increased seropositivity with age
or other reasons, such as historical, social, and envi-
ronmental factors influencing the dynamics of HE
incidence. Individuals born and raised in regions
with elevated risks of infection (for example, rural
areas with limited access to sanitary standards) face
multiple sources of infection throughout their lives,
gradually increasing the percentage of seropositive
individuals with age. Moreover, earlier periods saw
poorly organized water supply and sewage disposal
systems, raising the risk of widespread outbreaks
of HA and HE. Consequently, younger individu-
als less often encounter acute infections since cur-
rent sanitary conditions have improved. Partially,
this also explains the lack of reliable differences
in the occurrence of antibodies to these viruses after
the age of 50.
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In a 2020 study conducted in northeastern
Argentina among children under 18 years old,
the prevalence of anti-HEV antibodies was only
1.7%, despite less than 15% having access to piped
water; the authors considered this observed preva-
lence unexpectedly low given sanitary conditions.
Low occurrence of anti-HEV antibodies was also
found in Colombia among children aged 5—18 years,
amounting to just 1.1% [14]. In our current study,
the seroprevalence of HEV among children was 1.9%,
which again does not qualify as high prevalence, yet
it is not equal to zero, thus confirming the relevance
of enteral hepatitis problems not only in the Kyrgyz
Republic but also in other countries [20].

Traditional Kyrgyz cuisine is rich in meat dishes,
cheese, homemade dairy products, fresh vegetables,
and fruits directly from gardens. The use of inade-
quately processed animal-derived foods (meat, milk,
eggs), or consumption of fresh produce grown near
polluted areas, could increase the risk of introduc-
ing pathogenic microorganisms, including hepatitis
viruses. Women traditionally take greater respon-
sibility for preparing meals in families, especially
in Central Asian cultures, which may explain why
higher frequencies of anti-HAV IgG and anti-HEV
IgG antibodies were found among women compared
to men in our study.

Ofthose surveyed, 4.0% reported having had HA,
and among them, 95.4% tested positive for anti-HAV
IgG antibodies. Interestingly, out of 12 individuals
who did not show any anti-HAV antibodies, 11 were
under 18 years old. It’s important to note that chil-
dren with weakened immune systems or underlying
diseases might struggle to develop a robust immune
response, increasing their risk of either missing or
rapidly losing protective antibodies. On the other
hand, initial tests for detecting antibodies some-
times yield false-positive results. Four volunteers re-
ported experiencing HE; none of them tested posi-
tive for anti-HEV IgG antibodies, yet they were all
seropositive for HAV. However, we cannot claim that
errors occurred during data collection because we
know that protective antibodies to hepatitis E typi-
cally last around 20—30 years, while the average age
of these four volunteers was 44 years old [3, 4].

From the perspective of volunteer activity do-
mains, the lowest prevalence of anti-HAV IgG and
anti-HEV IgG antibodies was observed in groups
whose members predominantly work indoors where
direct contact with natural sources of infection
is minimized. In fields like IT, office work, educa-
tion, and manufacturing, most job processes involve
sitting at computers or desks without interacting
with contaminated soil, bodies of water, or animals,
which serve as primary reservoirs of viruses transmit-
ted enterally.

The highest frequency of antibodies to enteral
hepatitis viruses was detected among state employ-
ees and healthcare workers. For comparison: in 2020,

a screening study was conducted among medical
workers in Turkey (n = 1722 people), according to the
results of which anti-HAV antibodies were detected
in 71.3% of those examined [21]. Some representa-
tives of government service, particularly law enforce-
ment officers, firefighters, and rescuers, frequently
interact with places of mass gatherings, participate
in emergency response operations, and work in areas
affected by ecological disasters and natural calami-
ties. All these factors increase the likelihood of con-
tracting various infections, including enteral hepati-
tis viruses. Among rural-based civil servants, a large
portion reside in homes lacking basic amenities such
as centralized water supply and proper sanitation
systems. Consumption of untreated water, purchase
of questionable food products, and poor adherence
to hygiene practices further elevate the risk of vi-
ral infections. Additionally, the average age within
the group of state employees was 45.5 years old, which
partly explains the high prevalence of anti-HAV IgG
antibodies.

The high prevalence of antibodies to enteric viral
hepatitis among healthcare workers can be explained
by their professional activities, work intensity, lack
of opportunities to maintain personal health, and
difficulties in ensuring optimal sanitary conditions
in daily practice. A study from 2017 to 2020 among
newly employed healthcare workers is particularly
interesting as it demonstrated that anti-HAV IgG
antibodies are more frequently detected among phy-
sicians than nurses (74 and 52%, respectively) [24].
To address this issue, healthcare professionals have
been included in the risk groups recommended
for vaccination against HAV. However, the low vacci-
nation rates against HAV and high frequency of both
anti-HAV and anti-HEV antibodies in this group
suggests insufficient measures have been taken so
far. A survey conducted among healthcare workers
in 2020 revealed the following most common rea-
sons for not receiving recommended vaccines: they
were busy (77%), the vaccination process was com-
plicated (68%), and they simply forgot about vacci-
nation (55%) [24]. It is important to develop specific
recommendations and preventive measures tailored
for these categories of citizens.

Hepatitis A vaccination is conducted selectively,
regardless of age. In the absence of mandatory re-
quirements for both adult and pediatric populations,
the vaccination rate remains lower than expected
among older age groups. As a result, only 5.9% of the
population was vaccinated.

To prevent outbreaks of HA, the following meas-
ures may be necessary: raising public awareness
through mass media and social networks; and regu-
larly updating vaccination recommendations, in-
cluding mandatory inclusion of adult populations at
risk into national immunization schedules. Given
that Kyrgyzstan has diverse climatic zones and vary-
ing levels of infrastructure development, improving

306



2025, T. 15, Ne 2

Herd immunity to HAV&HEV in Kyrgyzstan

coordination between local authorities and health-
care institutions will also be needed. Training medi-
cal personnel on modern methods of information
dissemination, and patient counseling, are also es-
sential. These steps would help increase vaccination
rates across all age groups and create an adequate
foundation for preventing future HA outbreaks.
However, at present, no significant differences have
been found when evaluating the correlation between
anti-HAV IgG antibody prevalence and presence/ab-
sence of HAV vaccination.

It is noteworthy that among individuals who have
never contracted HA and were not vaccinated against
it, the proportion of seropositive individuals reached
75.2%. This indicates that three out of every four
people were likely infected but unaware of this fact
due to minimal, or nonexistent, clinical symptoms.
This finding points to a high level of hidden infection
with HAV. However, it should be noted that many
older residents had encountered this infection in the
past, leading to the formation of long-lasting immu-
nity which persists for years. Nevertheless, residents
of rural areas and individuals working in unsanitary
environments still have a higher chance of contract-
ing HA and HE. Therefore, stricter control over wa-

ter quality must be implemented, possibly comple-
mented by improvements in living conditions in rural
areas.

Conclusion

The study identified a significant prevalence
of antibodies to HAV and HEV among the popu-
lation of Kyrgyzstan. The obtained data confirm
the hypothesis that unfavorable sanitary-hygienic
conditions, and occupational hazards, play a key
role in shaping collective immunity. Improving vac-
cination programs, and enhancing public awareness
campaigns, emerge as critical tasks aimed at reduc-
ing the risk of hepatitis epidemics in the country.

This research underscores the necessity of con-
tinuing nationwide vaccination initiatives against
hepatitis A, expanding mandatory vaccination cov-
erage for vulnerable groups, conducting additional
evaluations of existing preventive measures, adapting
them to local circumstances, launching educational
campaigns focused on hepatitis prevention strategies
and individual responsibility, and supporting efforts
to upgrade residential-commercial infrastructure

and environmental conditions in cities and villages.
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3TUOJIOTMYECKWUN CNEKTP U USMEHEHUS
NOKASATENIEX CMTUHHOMOS3roBOu
XUOKOCTU Y NALUUEHTOB

C BAKTEPUAJIbHbIMA MEHUHTUTAMMU

0.0. Yepnbimena'?, M.C. IToremkuna'!, M.M. I'agxukyauesa', 1.B. JlaBbigoBal,
T.10. Cmupnosa?, LY. [Taprunxaesa?, C.A. IlIyTbKo!
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Pestome. Ha ceronHsmHuil neHp 6akTepuaibHbie MeHUHTUTHI (BM) ocTatroTcst 0qHOM U3 XU3HEyrpoxaromux Gopm
MHMEKIIMOHHON TaTOJOTMKM M XapaKTepU3YIOTCS Pa3BUTHEM JIETaTbHOTO Mcxona B 4—35% ciydaeB 3abosieBaHUS.
B Hacrosmiee Bpemst HeOIaronpusiTHbIN KIMHUYECKUI UCXO TPU OaKTepUabHBIX MEHMHIMTAX 3a4acTyi0 CBSI3aH
C pa3BUTHUEM psifia Crieu(PUIECKUX U HeCTIeM(PUIECKNX OCIIOKHEHM 1, TAKMX KaK MH(PEKITMOHHO-TOKCUYECK M IIOK
(UTI), oTtek-HabyxaHKUe TOJOBHOTO MO3ra, BEHTPUKYJIUT, TUAPOLedanrs, OCTpOe HapyIllleHHe MO3TOBOTO KPOBO-
obpaineHusi, cuHyc-TpoM603, IBC-cunapom, PAC-cuHIpoM, CUHAPOM HeaJekBaTHOM BbIPAOOTKM Ba30IpeccuHa
(STADH-cunapom), CHHAPOM CUCTEMHOTO BOCIAJIUTEIBHOIO OTBETA, FreHepaanu3aluy 0aKkTepraabHOM MH(PEKLIUU
u np. B ximHMYecKkoil nMpakTuKe MUHUMU3AIUY PUCKOB BOSHMKHOBEHMS XKU3HEYTPOXKAIOIIMX OCAOKHEHUI U Jie-
TaJBbHOTO MCXOJIa CIIOCOOCTBYIOT CBOEBPEMEHHAsT BepuuKaIKs BO30yIUTeNsI U Ha3HaYeHNE KOPPEKTHON aHTUOaK-
TepraJbHON Tepanmnuy, a TaKXe aJeKBaTHas OIeHKa TSXKECTH COCTOSHMS M MapIIpyTu3anus naiueHTta. [Ipu aTom
STHOJIOTMYECKas CTPYKTYpa OaKTepruaJIbHBIX MCHIHTUTOB XapaKTePU3yeTCsI KpaifHe BRICOKO M3MEHIMBOCTHIO B 3a-
BHCHMOCTH OT IeorpacuuecKoro pernoHa, BpeMEHHOT0 Iepruoaa, Bo3pacTa IMallieHTOB, MNMMYHHOIO cTaTyca U T. II.
3a nocneanue 25—30 JeT Ha U3MEHEHUE CreKTpa BO30yaUTENel MEHUHTUTOB TakXe 0Ka3aJo BAUSHUE UCIOIb30-
BaHWE KOHBIOTMPOBAHHBIX BaKIIMH W ITUPOKOE MPUMEHeHNe aHTHOaKTepuaabHoii Tepanuu. Llenbio paboTsl Oblia
OIIeHKa 3THOJIOTUYECKOM CTPYKTYPhI M U3yUeHNe TPOrHOCTUYECKOTO 3HAUSH U s TIOKa3aTeieil CTMHHOMO3TOBOM XK /I-
KOCTH Y MALIMEHTOB C 0aKTepralbHbIMU MEHUHTUTAMU, TOCITMTAIM3UPOBAHHBIX B OTAEIeHUe HellporHbekuii [BY3
NHdexkumonHas kauHudeckas 6oabHua Ne 2 JI3M 3a 2022—2023 rr. BelnoJHeH peTpOCNeKTUBHbBII aHAIU3 MaTepH-
aJIOB UCTOPU i1 O0JIe3HEl MallMeHTOB ¢ 0aKTepUaJbHbIMU MEHMHTUTAMU, TOCITUTAIU3UPOBAaHHBIX B UH(hDEKIIMOHHYI0
KAnHUYeCKY0 0oapHuIy No 2 3a 2022—2023 rr. AHaIM3 JaHHBIX OCYIIECTBISJICS TOCPEACTBOM MPOEKTUPOBAHU S
ClieHapHs ¢ KjacTepusalueil mo aaroputmy k-means, mocrpoeHueM OLAP-ky0oB B aHaIUTHYECKOM MporpamMme
Loginom. B xone ncciaenoBaHus mpoaHaIu3upOBaHbI MaTepHUaIbl UCTOPHUiL 00o1e3HM 110 mammeHToB B Bo3pacTe oT 18
1o 89 net. [1pu aHanmmM3e creKTpa BO30yauTeN el OaKTeprualbHBIX MEHMHTUTOB B UCCIEAYEeMON KOTOPTE MAIleHTOB
npeobnangana Neisseria meningitidis (68,2%). Cpeny malMeHTOB ¢ MEHMHIOKOKKOBBIM MEHUHIMTOM HAanOOJIee 4acTo
BepuduIMpoBaHbI cepoBapraHThl A (49,3%) u W 135 (33,3%). Haubosee BbipaxkeHHbBIe UBMEHEHUSI B IMKBOPE C BbI-
COKMMMU TMOKAa3aTeIsIMU IIMTO03a B COUETAHNU ¢ HU3KUM YPOBHEM TJIFOKO3BI HAOJIOJIUCh Y TAIIMEHTOB C THONHBIM
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2025, T. 15, Ne 2 MN3MeHeHns TMKBOpa NPy MEHUHTUTAX

MEHUHTUTOM, BbI3BaHHBIM N. meningitidis ceporpynibl A. COBOKYITHOCTb BHICOKMX UCXOAHBIX TTOKa3aTeJaeil IUTO3a,
Oesika, JakTaTa B COYeTaHUU ¢ D-I1MMEpOM B CIMHHOMO3TOBOM XUJIKOCTH aCCOLMUPOBAIACH C TSXKEIbIM TeYCHUEM
3a00J1eBaHU s, pa3BUTHEM CIIEIIU(BUUYECKUX U KUZHEYTPOXKAIOLIUX OCTOXKHEHU .

Karoueesnie caosa: baxkmepuainvhvie MeHUHeUMbL, CRUHHOMO03208a5 Jcuokocmo, Neisseria meningitidis, Streptococcus pneumoniae,
Listeria monocytogenes, raaxkmam, D-dumep.

THE ETIOLOGICAL PROFILE AND ALTERATIONS IN CEREBROSPINAL FLUID CHARACTERISTICS

IN PATIENTS WITH BACTERIAL MENINGITIS

Chernysheva 0.0.*", Potemkina M.S.?, Gadzhikulieva M.M.?, Davydova 1.V.?, Smirnova T.Yu.?, Partilkhaeva I.Ch.",
Shutko S.A.*

@ Russian University of Medicine, Moscow, Russian Federation
b Clinical Hospital for Infectious Diseases No. 2, Moscow, Russian Federation

Abstract. Currently, bacterial meningitis (BM) remains a form of life-threatening infectious pathology, with a mortality
rate ranging from 4% to 35% and poor prognosis often accompanied by diverse specific and non-specific complications,
including infectious toxic shock, cerebral edema, ventricular inflammation, hydrocephalus, acute cerebrovascular
accidents, venous sinus thrombosis, disseminated intravascular coagulation (DIC) syndrome, respiratory distress syndrome
(RDS) syndrome, inappropriate secretion of antidiuretic hormone, and systemic inflammatory response syndrome.
In clinical practice, the early identification of the causative microorganism and the implementation of proper antibiotic
treatment, as well as a comprehensive assessment of the patient’s status and management, are crucial for minimizing a risk
of related severe complications and mortality. The BM etiology is characterized by a highly variable nature, contingent
upon a multitude of factors such as geographic location, temporal context, patient age, immunological status, and other
variables. Over the past two to three decades, advancements in conjugate vaccines and the use implementation of antibiotic
treatment have brought about alterations in the spectrum of pathogens responsible for meningitis. The objective of this
study was to delve into the etiological profile and prognostic implications of cerebrospinal fluid (CSF) parameters among
patients with diagnosed meningitis admitted to the Neuroinfectious Diseases Division of the Infectious Clinical Hospital
No. 2 (Moscow) between 2022 and 2023. A retrospective analysis of medical records of meningitis patients admitted to the
Infectious Clinical Hospital No. 2 during 2022—2023 was conducted. The data were analyzed using the k-means clustering
algorithm implemented in the Loginom analytics software to create a scenario, as well as OLAP cubes. The study involved
the analysis of medical records for 110 patients aged 18—89 years old. Among the BM pathogens identified, Neisseria
meningitidis emerged as the most prevalent in this patient cohort, accounting for 68.2% of cases. Within the group
of meningococcal meningitis cases, serovariants A and W135 were the most frequently detected, accounting for 49.3%
and 33.3%, respectively. Significant alterations in cerebrospinal fluid parameters, characterized by elevated cell counts
and lowered glucose levels, were observed among patients with purulent meningitis resulting from serogroup A Neisseria
meningitidis infections. A combination of elevated baseline cell level along with high concentrations of proteins, and
lactate, coupled with the presence of D-dimer in cerebrospinal fluid, has been associated with a severe disease progression
and the emergence of critical and life-threatening sequelae.

Key words: bacterial meningitis, cerebrospinal fluid, Neisseria meningitidis, Streptococcus pneumoniae, Listeria monocytogenes, lactate, D-dimer.

BeepneHne

bakrepuanbHblit MeHUHTUT (BM) saBisgercs
OOHUM U3 XU3HEYTPOXKAWIINX WHQEKIMOHHBIX
COCTOSIHUI ¢ BO3MOXHBIM Pa3BUTHEM JETaJIbHOTO
ncxona [1, 2]. Ilpu Ucrmoab30BaHUU COBPEMEHHBIX
METOMAOB JICUCHUS YHMCJIO JIETAJIbHBIX MCXOHOOB CO-
craBisieT oT 4 1o 35—50% [2]. HeGnaronpusiTHbIN
KJIMHUYECKMI ucxon npu bM 3auvacTtyio cBsi3aH
C pa3BUTHEM crienuGUIeCKUX M Hecrneuuduuec-
KUX OCJIOXKHEHUI, TakKuX KaK WH(MEKIIMOHHO-
TOKCUYECKMI1 IIIOK, OTeK-HabyXaHWE TOJIOBHOI'O
MO3Ta, BEHTPUKYJIUT, TUapoledanus, ocTpoe Ha-
pyILIEHHWe MO3rOBOr0 KPOBOOOpAIEHUs, CHUHYC-
TpoM603, ABC- u PAC-cuHapom, CMHAPOM He-
aJeKBaTHON BbIpaObOTKM BasornpeccuHa (SIADH-
cuHapoMm) u ap. [2, 3, 4]. B k1nHUYeCcKOU Tpak-

TUKE K MUHUMM3AIUUA PUCKOB BO3ZHUKHOBECHUS
KU3HEYTPOXKAIOIMINX OCIOXHEHUU W JIETaJTbHOTIO
MCXOIa OTHOCSIT CBOCBPEMCHHYIO BepH(UKAIIIIO
BO30OYyOMTEIISI M Ha3HAaUYeHUE aHTHOAKTepUaJIbHOU
TepalnM, aAcKBaTHYIO OIIEHKY TSIXKECTH COCTOSI-
HUSI, MapIIpyTH3auio manueHTa [2, 3]. [Ipu atom
criekTp Bo3OyauTteneii bM KpailHe BapuaGeneH
¥ 3aBUCUT OT BO3PAaCTHOM I'pyHmbl, reorpaduiec-
KOTO permoHa, a TaKXe XapaKTepU3yeTCs BBICO-
KOl MWHAMWYHOCTBHIO B pa3IMUYHBIC BPEMCHHBIC
nepuoanl [3]. 3a mocnegnue 25—30 et Ha U3MeHe-
HHUE CIIEKTpa BO30yIHMTeJIeii MEHWHIUTOB OKa3a-
JI0 BIIMSIHUE WMCIIOJIb30BaHNE KOHBIOTMPOBAHHBIX
BakLMH [5, 6, 7], a Tak:Ke IIMPOKOE MPUMEHEHNE
aHTHOaKTepuaJIbHOM Tepanuu [8].

Llempio ncciemoBaHUS ObIJIa OLICHKA 3TUOJIOT -
YEeCKO CTPYKTYPHI M MMOoKa3aTelieil CTMHHOMO3T0-
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Boil xunkoctu (CMXK) y manueHTOB ¢ OakTepu-
aJbHBIMU MEHUHTUTAMU, TOCITUTATIU3UPOBAHHBIX
B otnesieHue HelipouHbexknuii [BY3 MKB No 2
JA3M 3a2022—-2023 rr.

Matepuasbl 1 METOLbI

BrinmonHeH peTpoCeKTUBHBIN aHAJI3 MaTepH-
aJIoB UCTOpUII Oose3Helt manueHToB 110 manueH-
TOB B Bo3pacte oT 18 mo 89 ner (cpemHuii Bo3pact
39,5 (£14,5) net) ¢ GakTepuaabHBIMU MEHUHTU-
TaMH, TOCIIMTAJIU3NPOBAHHBIX B OTICJICHHUE HEil-
pouHdeknnit KB Ne 2 3a 2022—2023 rT., 13 HUX
61,8% (n = 68) myxxuuHbIl, 38,2% (n = 42) — KeH-
muHBL. KputepnusmMu BKIIOUYSHHUS B UCCIeAOBaHE
SIBJISIJIACh J1abopaTOpHOE ITIOATBEpPXICHUE OaKTe-
puajabHOrO0 MEeHHMHTUTA (YCTaHOBJICHHE BO30YIH-
TEJISI M/UJIN BBISIBIICHUE XapaKTECPHBIX U3MECHCHM I
nukBopa). K KputepusiM MCKIIOUYCHUS OTHOCHUJIN
BN Y-uHdpekino, BpOXJIEHHBIII MMMYHHBIN e-
GUIIUT, ayTOMMMYHHBIE M OHKOJOTMYECKHE 3a-
OoyieBaHUSI, IIpUEM  TIIOKOKOPTUKOCTESPOUIOB
U LUTOCTaTMYeckux mnpemnapatoB. Y 80% (n = 88)
MalMeHTOB HAOII0HAI0Ch TSXeJIoe TeueHue 3a00-
neBaHus, y 20% (n = 22) — 3abojieBaHue cpeaHei
CTETICHU TSIXKECTH.

B xome wucciemoBaHUs YYUTHIBAJIMCH HAaHHBIC
JTabOpaTOPHOTO aHajn3a JUKBOpa, IIOJIy9YeHHEBIS
OpU NOCTYIJICHUMW B CTallMOHAp: IIMTO3 (KJICTOK/
M), HeiTpoduisl (%), numbouutsl (%), MOHOLIM-
Tl (%), 6e10K (r/7), TIoKo3a (MMOJIb/IT), XJIOPUIBI
(MMonb/n), maktat (MMonb/1), D-mumep (Hr/Mi).
Bepudukanuusa Bo30yauTesss oCylIecTBIsIJIaCh T10-
CPEACTBOM TPOBEICHUSI MUKPOOMOJOTMYECKOTO
u [P uccnenosanutii (N. meningitidis, Staphylococcus
Spp., Staphylococcus aureus, Streptococcus agalactica,
H. influenzae, L. monocytogenes, M. tuberculosis comp-
lex, S. pneumoniae, P. aeruginosa).

O06paboTKa M BU3yaJIM3allusI TaHHBIX ITPOBO-
IUJIACh ITOCPEACTBOM IIPOCKTUPOBAHUS CIIEHAPU S
n noctpoeHuss OLAP-ky6oB. /IJig moucka B3a-
MMOCBSI3M MEXIY BBIPAKCHHOCTHbIO W3MEHEHUM
nokasareneii CM2K 1 KIMHUYECKHUM HPOTHO30M
(TSKecTh TedyeHHUs 3a0o0JieBaHMS, 4YacTOTa pas3-
BUTHUSI OCJIOXHEHMI) MCIOJb30Balach KJIacTepu-
3allisl MacCuBa MaHHBIX 110 aJiTOPUTMY K-means
(k-cpenHux). B mpoiiecce kiactepu3anuy Mo a-
roputMy k-means (mim k-CpemHHMX) OCYIIECTBIISI-
eTcsl TIoApas3lIeicHHe BCEro 4Yucjia HaOJIOMeHUN
Ha 3apaHee 3aJaHHOE YMCJIO KJIAacTepoB (TPYIII).
IIpu aTOM Kaxkgoe HaOIIOAeHNE OTHOCUTCS K TOMY
KJacTepy, K HeHTpPY (IeHTPOnIy) KOTOPOTO MO CO-
BOKYITHOCTH YYMTBHIBAEMBIX ITPU3HAKOB OHO OJIH-
e BCETo, YTO IMTO3BOJISIET OOHAPYKUTH U BBIICIUTH
€CTECTBEHHO CYIIIECTBYIOIINE TPYIIIHI B OOJIBIIIOM
MaccuBe JaHHBIX. B KauecTBe XxapaKTepUCTUK IIPU
KJacTepu3alluy YUYUTHIBAJINUCh CPEHUE MTOKa3aTe-
u (Me) nukBopa: MUTO3 (KJIETOK/MII), 0e10K (T/J),
roko3a (MMone/m), xaopuasl (MMonb/JT), TaKTaT

(MMonb/n), D-numep (Hr/mu). CraTucTUdecKast
00paboTKa TaHHBIX OCYIIECTBIISIIACH C UCITOJIb30-
BaHueM Loginom 7.1.5 u MS Excel 2019. 115 ouieH-
KU CTaTUCTUYECKOU 3HAYMMOCTU MCMHOJb30BaJICS
kputepuii MaHHa—YuTHU. IOCTOBEpPHBIMU CUU-
TajJau pe3yJibTaThl, COOTBETCTBYIOIINE 3HAYCHUSIM
p<0,01 mp<0,05.

PesynbraThl

AHanu3s cnekTpa Bo30yauTeneii 6akTepuanbHbIX
MEHUHIUTOB

Ilpy aHanu3e STUOJOTUYECKOW CTPYKTYpPHI
OBLJIO BBISIBJIEHO, UTO B ITpeoOjagaionieM 4Jucie
ciydaeB (68,2%,n="75) Bo30yauTeIEM MEHUHTUTA
aBasinack Neisseria meningitidis. Y 8,2% (n = 9) na-
LIMEHTOB BBISIBJIEH Streptococcus pneumoniae, B 5,5%
(n=6) uaeHtudunpoBaHa Listeria monocytogenes.
B 4,5% (n =15) cnyyaeB NIpUYMHON MEHUHTUTA SIB-
asacsa Staphylococcus aureus. B viccienyeMoil Ko-
ropTe MallMeHTOB BCETO Ha JOJI0 MEHWUHTUTOB,
BbI3BaHHBIX Klebsiella pneumonia, FEnterococcus
faecium, Acinetobacter baumannii, Escherihia coli
n Streptococcus Tpynunbel B mpmxomunock 4,5%.
JAuarHocTUpoOBaH eMMHUYHBIHA cay4daii (0,9%,n=1)
MEHUHTUTA, aCCOIIMMPOBAHHOTO CO CMEIIaHHOM
Mmukpodaopoii (Streptococcus rpynnsl G u Listeria
monocytogenes). Y 8,2% (n = 9) KInHU4YecKas Kap-
TUHA U JabopatopHble Toka3ateau CMXK co-
OTBETCTBOBAJIM THOWHOMY MEHUWHTHUTY, OJHAKO
BO30OyaUTENb HE UAeHTUULMpPOoBaH. B xone us-
YUEHUSI TPYIIITHI TAIlUEHTOB C MEHMHTOKOKKOBBIM
MEHUHTUTOM OBLJIIO YCTAaHOBJIEHO, YTO CEPOrpyI-
na A N. meningitidis unentudunuponsaHa y 49,3%
(n = 37) mauueHToB, N. meningitidis ceporpyr-
nel By 4% (n = 3) u N. meningitidis ceporpyIsl
W135 y 33,3% (n = 25) rocnuTaJu3upOBaHHBIX.
B octanbHbix cnyyasx — 13,4% (n = 10) — cepo-
rpymnmna MEHMHTOKOKKAa He WIeHTUuGUIIMpoBaHA
(TabJ.).

AHanu3 Bo3pacTHbIX NOKa3aTenem, TAXeCTH
TeuyeHus 60Jie3HN M U3MEHEHUIA B INKBOpE

y NauueHToB ¢ 6aKkTepuasibHbiIMM MEHUHIUTaMU
B 3aBUCUMOCTM OT BO30yauTens

JdanbHelnii aHanus geMorpauyeckux Io-
Kaszarejieil, KJIMHWUYECKOro ITporHosza u jabopa-
TOpHBIX u3MeHeHUit CM2K npoBoaujics oTaeabHO
JULSL KaXKI0M M3 TPYII HallUeHTOB C pa3JMYHbIMUA
BO30yauTeNsiMU. BBuay Manoro ymciaa nalueHTOB
(n < 3) c MEeHUHTUTaMU, BI3BAHHBIMU Acinetobacter
baumannii, FEnterococcus faecium, Escherichia coli,
Klebsiella pneumoniae, Streptococcus Tpynnbl B,
cMelIaHHoOM (diopoit (cTpenTokKoKku rpynnbel G
u L. monocytogenes), CTaTUCTUYECKUI aHaIU3
B 9TUX Ipynnax He IPOBOIUJICS.

Tlayuenmot ¢ menuneumom, evizeanHvim N. me-
ningitidis. B rpynne nauueHToB ¢ N. meningitidis ce-
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TaGnuua. CnekTp Bo30yauTeneii y nauMeHToB ¢ 0akTepuanbHbiMyu MeHuHrutamu (n = 110)
Table. The spectrum of pathogens detected in patients with bacterial meningitis (n = 110)

Bos6yaurtens YacTtoTta BcTpeyaemoctu, %
Pathogen Frequency of occurrence, %

Neisseria meningitidis 68,2
Streptococcus pneumoniae 8,2
Listeria monocytogenes 55
Staphylococcus aureus 4,5
Acinetobacter baumannii 0,9
Enterococcus faecium 0,9
Escherichia coli 0,9
Klebsiella pneumoniae 0,9
Streptococcus rpynnel B 0,9
Streptococcus rpynnel G u L. monocytogenes 0,9
Bo36yautenb He uaeHTUGULMPOBaH 8,2
Ceporpynnbi N. meningitidis B rpynne naumMeHTOB ¢ MEHMHIOKOKKOBbIM MEHUHTUTOM
The serogroups of N. meningitidis among patients with meningococcal meningitis
Neisseria meningitidis ceporpynna A 49,3
Neisseria meningitidis ceporpynna W135 33,3
Neisseria meningitidis ceporpynna B 4,0
Ceporpynna He uaeHTUdULMPOBaHa 134
The serogroup has not been identified ’

porpymnmnbl A cpemHUl Bo3pacT cocTaBuia 31 rop
(£10 ser, ot 18 mo 68 ser). B 81% (n = 30) ciyyaes
HaOJTI0AAJIOCh TSIXKeJI0e TedeHue 3aboieBaHus, B 19%
(n = 3) — cpenHeii creneHu Tskectu. Ilo ycpeaHeH-
HbIM T1oKka3aTeasaM CM2K: nuto3 6826 KIeTOK/MII,
HerTpodumibl 98%, mumdonntsl 1%, moHoLUThI 1%,
oenok 5,57 r/n, rmoko3a 0,05 MMonb/11, XJIOpUIBI
114 mMonb/n, naktar 14,58 mMMonab/1, D-aumep
3140 Hr/Ma. Y mallMEHTOB C MEHUHTOKOKKOBBIM M€-
HMHTUTOM, BbI3BaHHBIM N. meningitidis ceporpyI-
nbl B, cpennmii Bo3pact coctaBui 6913 et (ot 22
0 72 neT) JIeT, y BcexX MaluMeHTOB HabI101aJI0Ch TS-
Xejgoe TeueHue 3abosieBaHus. BBy Maioro ymucia
MalyeHTOB B JaHHOM rpynmne (n = 3) olieHKa U3MeHe-
HUIi TMKBOpa He MPOBOAMIACh. B ciiyyae MEeHUHTI -
Ta, BbI3BAaHHOTO ceporpynnoii W135, cpenHuii Bo3-
pact coctaBuii 3116 et (ot 19 1o 89 ner). ¥ 16% (n =
4) mauMeHTOB 3TOI IpyMIbl HAbMOAadach CpeaHe-
TsiKeJ1ast popMa 6osie3Hu, y 84% (n = 21) — TsKenoe
TeUYeHMUeE C JIeTaJIbHBIM UcxoaoM B 1 ciyyae. [Tpu aHa-
JIM3e MoKasaTtesel TMKBopa: HUTO3 4522 KJIETOK,/MJI,
HedTpodmisl 98%, auMbouuTsl 2%, MOHOLMTHI
0%, 6eiok 3,61 1/1, ToKo3a 1,2 MMoJib/11, XJIOpUIbI
116,8 mMoap/i, jnakrar 14,95 mMonab/n, D-numep
2680 Hr/mu. Cpeay HNalMeHTOB ¢ HEUICHTUMUIIM-
poBaHHBIM TUNIOM N. meningitidis cpemHUII BO3pacT
cocrtaBui 45+12 net (ot 21 mo 65 nert). Tsaxenoe Te-
YeHUE MEHMHIOKOKKOBOI MHMEKIIMU ObLIO BbISIB-
JeHo y 80% (n = 8) malMeHTOB, CpeIHe CTelneHU
TsikecT — y 20% (n = 2). I1o nmokasaTesisiM JIMKBOpa:
uTo3 4003 KJileToK/MJ1, HeiTpoduiibl 98%, TuMddo-
uuthl 1,5%, moHouuThl 0%, Gestok 4,3 1/11, TJIIOKO-
3a 2,8 MMob/a, xsopuasl 118,5 MmMonb/n, JakraT
12,4 MMonab/n, D-numep 2215 Hr/MIL.

Tlayuenmoi ¢ MeHUHUMOM, 8bI36AHHBIM S. pneumo-
niae. CpenHuii BO3pacT MAllMEHTOB C ITHEBMOKOK-
KOBBIM MEHUHTUTOM coctaBua 56%13 jer (ot 23
1o 72 net). B 88,9% (n = 8) ciyyaeB HabI101a10Ch
TsIKeJloe TedeHue 3aboseBanusd, B 11,1% (n = 1) —
cpenHsisi creneHb TsikecTu. Ilokaszareiu JIMKBOpa:
uTo3 4080 kjeTtok/mMi, HeulTpoduabl 97%, num-
douuthl 3%, MmoHouuThl 0%, Genok 4,45 t/1, rito-
ko3a 0,44 MmMonb/n, xaopuasl 114 MmMounb/a, TakTaT
14,7 MMonb/n, D-gumep 4440 Hr/MII.

Tlayuenmot ¢ MenHuneumMoM, 8bL36aHHbIM S. aureus.
B rpyriie nanueHTOB ¢ MEHUHTUTOM, BbI3BaHHBIM
Staphylococcus aureus, cpeqHUI BO3pacT COCTaBUJI
6316 ner (ot 31 o 69 ner). Y 60% (n = 3) nmauueH-
TOB HaOJIOIAIOCh TSKeI0oe TeuyeHue 3a0oJjieBa-
Hus, y 40% (n = 2) — cpenHsis CTeNeHb TSIKECTHU.
IMo nmokazaTesiM JTUKBOpa: IUTO3 869 KIETOK/MI,
HelTpoduasl 96%, numbountel 4%, MOHOLMTHI
0%, 6enok 1,25 r/n, rmoko3a 1,4 MMoub/J1, XJI0pu-
a1 120 MMonb/n, gaktat 2,2 MMonb/n, D-numep
1670 HI/MJI.

Tlayuenmot ¢ menuneumom, evizeanHuim L. mono-
cytogenes. CpeHUII BO3pAaCT MAIlMEHTOB C JIMCTE-
PUO3HBIM MEHUHTUTOM cocTaBui 60+12,5 et (ot 24
1o 75 net). Y 83,3% (n = 5) mauiueHTOB Ha0JII0AaJIOCh
TSXKENO€e TedeHue 3aboneBanusd, y 16,7% (n = 1) —
CpenHsIsI CTeIleHb TsXecTu. B maHHOI rpyIie
OBbLJIM BBISIBJICHBI CJIEAYIOIIME ITOKa3aTeJI: 1IMTO3
475 xnetok/mia, Heitpodunbl 49,5%, numdbonu-
Tl 50%, monouuthl 0,5%, Genok 3,07 1/1, T1I0KO3a
2,13 MMounw/n, xaopunsl 117,5 mMounb/1, nakrar
3,99 MMonb/n, D-numep 2870 Hr/mit.

IIpu cpaBHEHUU BBIPAXKEHHOCTU WU3MEHEHUN
nokazateneit CM2XK y maunuMeHTOB C pa3JIMYHbI-
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MM BO3OYIUTEIIMU MEHWHTHUTA BBISBICHO, 4YTO
B Ipynnax ¢ N. meningitidis ceporpyrnnbsl A U He-
NIeHTU(GUIUPOBAHHBEIM CEepOBapUAaHTOM MEHWH-
TOKOKKa YPOBEHb IMTO3a OBIJI JOCTOBEPHO BHIIIIE,
yeM y manueHToB ¢ L. monocytogenes (p < 0,01).
B cnyuyae MeHuHruTa, BoI3BaHHOrO N. meningitidis
ceporpynmnbl A, o0 LIMTO3 TaKKe ObIJT T1OCTO-
BEPHO BHIIIIE IO CPAaBHEHUIO C TPYMIION ITAallMEHTOB
co S. aureus (p < 0,01). I'lpu aTOM B rpynnax nauu-
€HTOB C MEHMHTOKOKKOBEIM (BCE CEpOBapUaHTHI)
M ITHEeBMOKOKKOBBIM MEHMHTUTAMU HaOJIOIaJICS
COITOCTAaBMMO BBICOKMI YpPOBEHBb ILIMTO3a (CTaTH-
CTHUUYECKH 3HAYMMBIX Pa3JIMIU He MOJIyYeHo, p >
0,05). Takxe B ciaydae N. meningitidis ceporpyn-
nbl A HaOGJIogasach JOCTOBEpHO Oojiee HU3Kas
KOHIIEHTpAI s TJIIOKO3bl B JIMKBOPE IO CpaBHE-
HUIO C HEMJICHTU(MUIIMPOBAHHBIM CEPOBapPUAHTOM
N. meningitidis (p < 0,01), N. meningitidis ceporpyr-
nbel WI35 (p < 0,05), L. monocytogenes (p < 0,01)
u S. aureus (p < 0,05) (puc. 1). I1lpu aHanu3ze 1pyrux
nokasaTeJiell JUKBOpa y MalleHTOB ¢ MEHUHTHUTA-
MU pa3INIHON 3TUOJIOTUH CTATUCTUYECCKU 3HAUM-
MBIX Pa3JIMYN HE BEISIBJICHO.

OueHka B3auMOoCBS3U MeXay nokasartenamm
JNIMKBOPAa U TAXXeCTblO Te4eHns 3aboneBaHus

YuuTteiBass HaJIM4YKUEe CTATUCTUYECKU 3HAYMMBbBIX
pasanyuii 1o 1a60paTOPHBIM MOKa3aTeasIM CIIMH-
HOMO3I'OBOM >KUJKOCTHU, OblJI MPOBEIEH MOUCK ac-
COLlMAllMi MEXAY BbBIPAXXEHHOCTHIO H3MEHEHUM
JUKBOPA U TSKECTbIO TEUEHUSI OAKTEpUAJIbHOTO
MeHUHTUTA. JIJs OLIEHKM B3aMMOCBSI3U MEXIY
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HUCCIIEAYeMbIMU TIO3UIIMSIMM BBITIOJTHEHA KJ1acTe-
pu3alnus BCeil KOropTHl MAIlMEHTOB 0 aJTOPUTMY
k-means. B ncxone maHHOTro ajropuTMa METOIOM
MaIITHHOTO OOYYEHU S OBIJIV BBIACIICHEI IBE €CTE-
CTBEHHO CYIIECTBYIOIIMX I'PYNNbI (Kj1acTepa), OT-
JIMYAOIIMEeCs IO CTENEHU BhIPaXXeHHOCTY U3MeEHe -
Huii BCMX (puc. 2).

K I knactepy ObUIO OTHeceHO 27 MalMEeHTOB
CO CeayolIMMU IoKa3aTeasiMu JinkBopa (Me):
outo3 25000 xkimeTtok/mir, 6eimok 5,71 r/n, miro-
ko3a 0,1 MMonb/n, xnopunsl 114 MMonb/i1, nak-
tat 18,5 MmMoub/1, D-gumep 3530 ur/mia. B 96,3%
cllydyaeB OakTepuaJbHBIX MEHMruToB | Kitacrte-
pa HaOII0IAI0Ch TSIKeJloe TedeHue 3a0osieBaHUS,
y 3,7% nanmeHTOB — CpemHss CTEleHb TSIKECTH.
ITpwm o11eHKe YacTOTHI BOSHUKHOBEHHU ST OCJTOSK HEH U IA
B YKa3aHHO I'pyIile NallMeHTOB 00paniago Ha ceos
BHUMaHUE pa3BUTHE OTeKa-HaOyXaHWs TOJOBHOTO
mosra y 81,5% mnauueHTOB, CUHIPOMa CUCTEMHOIO
BOCMAJIMTENbHOrO orBeta — 44,4%, MHGEKLIMOH-
HO-aJlleprudyeckoro aprpura — 18,5%, nHdekuu-
OHHO-TOKCHYEeCKOro 1moka — 7,4%, BEeHTpUKYJINUTa
B 7,4% cny4yaeB, mape3sa rojloCoBbIX CBSA30K — 7,4%,
MOJIMOPraHHOM HEIOCTATOYHOCTHU y 3,7% mauueH-
TOB U IOJIMHEeWponatum y 3,7% manueHToB (puc. 3).

Ko II kmactepy Obl10 OTHeceHO 83 malueHTa
¢ mokazarensiMmu CM2K (Me): nuto3 1780 kieTok/
mJ1, 6estok 3,47 /11, roko3a 1,31 MmMounb/i, XJTopu-
abl 118 MMoub/n, naktat 6,34 MMonb/n, D-numep
2040 ur/mi. Tsaxemoe TedeHHE 3a00JIeBaHUS OT-
Mevajioch y 75,9% manuneHTosB, B 24,1% ciaydaeB —
cpemHeli cTeneHu TsikecTu. [Tpy aHaiM3e 4acTOThI
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|:| Neisseria meningitidis (cepoBapuaHT He naeHTUbNUUMPOBaH) | Neisseria meningitidis (serotype not identified)

|:| Neisseria meningitidis (ceposapuaHT A) | Neisseria meningitidis (serotype A)

|:| Neisseria meningitidis (ceposapuant W135) | Neisseria meningitidis (serotype W135)

k3] streptococcus pneumoniae
[l Listeria monocytogenes

E Staphylococcus aureus

PucyHok 1. U3MeHeHus noka3aTene 1IMKBOpa Npu pa3nvMyHbiX BO30yauTenax

[A — oOwmit uMTO3 (KNEeTok/mn), b — KkoHULEeHTpauus rioko3bl (MMonb/n)]

Figure 1. The alterations in cerebrospinal fluid characteristics in response to diverse pathogenic agents
[A — total cytosis (cells/ml), B — glucose concentration (mmol/I)]

Mpumeuanue. * — p < 0,05, ** — p < 0,01.
Note. * —p <0.05, ** — p < 0.01.
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KnacTepHbiin aHanna
(conocTaBneHne M3MeHeH1 nokasaTenen IMKBopa 1 TAXeCTN TeYeHns 6onesHu)
Cluster analysis
(comparison of changes in cerebrospinal fluid parameters and the severity of the disease)

MokasaTenn CMIMHHOMO3r0BOW XUAKOCTH:
umnTo3 (KN/mn), HeTpodunbl (%), numbounTsl (%), MOHOUUTBI (%), 6enok (r/n),
rnoko3a (MMonb/n), xnopuasl (MMonb/n), naktat (MMonb/n), D-amumep (Hr/mn)
Parameters of cerebrospinal fluid:
cytosis (cl/uL), neutrophils (%), lymphocytes (%), monocytes (%), protein (g/l),
glucose (mmol/L), chlorides (mmol/L), lactate (mmol/L), D-dimer (ng/ml)

Bce nauneHTbl

1

96,3% — TaXeNoe Te4eHne
3,7% — cpefHel CTENEeHN TAXECTN
96,3% — severe course
3,7% — moderate severity

All patients
\i Y
| knactep Il knacTep
| cluster Il cluster

1

75,9% — TAXenoe TeyeHme
24,1% — cpefHen CTeNeHN TAXECTH
71,9% — severe course
24,1% — moderate severity

PMCVHOK 2. Knactepusauusa naumeHToB ¢ 6aKTepMaJ1beIMVI MEHUHIrnTamMmmn

Figure 2. Clustering of patients with bacterial meningitis

Pa3BUTUS OCJIOXHEHUI BbISIBJIEHO, YTO OTeK-Ha0y-
XaHMe TOJJOBHOro Mo3ra HabGiarogascsa y 25,3% mna-
LIUEHTOB, CHHAPOM CUCTEMHOI'0 BOCITAJIUTEIbLHOTO
orBeTa B 16,9% cinyyaeB, pa3BUTUE MHGMEKIITMOHHO-
ajjeprudeckoro aptputa y 14,5%, nHbeK HIMOHHO-
TOKCHUYECKOTO 1110Ka — y 2,4%, 1OJIMOpraHHoMi He-
nocratouHocTn — Y 1,2%, BeHTpukynuta —y 1,2%
MaLMeEHTOB U MO3XXEYKOBOM atakcuu — B 1,2% ciry-
yaeB (puc. 4).

90

Ilpu TIpoBemeHUU CTAaTUCTUYECKOrO aHaJil3a
pa3NInuMii B MoKa3aTeasX JUKBOpa y IMAallMeHTOB
copMUpPOBaHHBIX KjacTtepoB B I kKiacrtepe ObLI
BBISIBJICH IOCTOBEPHO 00JIee BHICOKUI YPOBEHBb M-
To3a (p < 0,01), 6eaka (p < 0,05) (puc. 4A), nakra-
Ta (p < 0,01) u D-mumepa (p < 0,05) mo cpaBHEHU IO
co Il knmacrepom (puc. 4b). s Apyrux nokasare-
JIe TMKBOPA CTAaTUCTUYECKHU 3HAYMMBIX Pa3JIUIU
He ObLJIO TTOJIyUYEHO.
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OTek mo3ra BeHTpukynut ApTpuT CuHppom CuHpgpom NHdeKunoHHO- Mapes MoaxeukoBas MonunHenponatus
Brain edema Ventriculitis Arthritis NonMopraHHow CUCTEMHOrO TOKCUYeCKUin ros0CcoBOWA arakcus Polyneuropathy
HE0CTaTO4HOCTU  BOCMASITENIbHOro LOK cKnagku Cerebellar
Multiple organ oTBeTa Infectious Paresis ataxia
failure syndrome Systemic and toxic shock of the vocal
inflammatory fold

response syndrome

B 1 knactep/| cluster

[] nknactep/Il cluster

PucyHok 3. YacToTa pa3BuTusg ocnoxHeHui y naumeHToB | u Il knactepoB
Figure 3. The incidence of complications in patients from clusters | and Il
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Figure 4. The alterations in cerebrospinal fluid characteristics in individuals from clusters I and Il (A — total cytosis
(cells/ml), protein (g/L), glucose (mmol/L); B — chlorides (mmol/L), lactate (mmol/L), D-dimer (ng/mL))

MpumeuaHue. * — p < 0,05, ** — p < 0,01.
Note. * —p <0.05, ** — p < 0.01.

Ob6cyxaeHne

ITo nanHBEIM BceMupHOIT opraHU3ainmy 30paBo-
OXpaHEHM S, Hanbojee pacIpoCTpaHEHHBIMH BO3-
OoynuTensiMu OaKTepUaJIbHBIX MEHUHTHUTOB SIBJISI-
oTcsa N. meningitidis, S. pneumoniae, H. influenzae
u S. agalactiae. I1pu aTom B CIIIA nipeo6nanaroriee
yucyio BM o6ycioBiieHO MHEBMOKOKKOBOM MH(pEK-
nwueii [9]. Ha repputopun Poccuiickoit @enepaiinm
(32 2010—2022 1T.) OCHOBHAS I0JIsI OaKTEPHATBHBIX
MEHUHIUTOB oOOycioBiieHa N. meningitidis (55%),
S. pneumoniae (23%) w H. influenzae (6%) [10].
B 1O Xe Bpems, B HcclienyeMOil KOTOPTE ITallM-
€HTOB oOpalaeT Ha ce0s BHMUMaHue Ipeobiana-
HHEe OaKTepraJIbHOTO MEHHWHTUTA, BBI3BAHHOTO
N. meningitidis (68,2%), TIpy 3HAYUTEITBHO MEHb-
1lIeil YacTOTe BCTPEeYaeMOCTHU THEBMOKOKKa (8,2%),
eIMHUYHOM cirydae S. agalactiae © OTCyTCTBHUH TIa-
OMEHTOB C MEeHMHTUTOM, BRI3BaHHBIM H. influenzae.
CienyeT OTMETUTh, UYTO MEHWHTOKOKKOBBI Me-
HUHTUT HAOII0HaJICs y MAallIeHTOB 00JIce MOJIOIOTO
Bo3pacTa (cpeaHuit Bo3pact 31 rom) 1o cpaBHEHUIO
C IpYyTUMHU BO30OyOUTENIIMH. TakxKe, IO CpaBHE-
HHIO C paHee MTPOBEACHHBIMU 3MHUICMUOIOTMYeC-
KumMu uccinegoBanusamu [10, 11], B mccienyemoii
TpyIIle TAaIMeHTOB OTMeYaeTCs 3HauyuTeIbHOE
npeobnamanue ceporpyrrbl W135 N. meningitidis.
Jst MeHUHTHUTA, BEI3BAaHHOTO N. meningitidis W135,
OBLIIO XapaKTEPHO pacIIpoCTpaHEeHNE Y ITAIlMeHTOB
BCeX BO3pacTHEIX Ipynn (o1 19 mo 89 meT) m 6omee
BBICOKAsI YaCTOTA TSXKEJIOTO TCUSHM ST 3a00JICBaHU ST
(84%) mo cpaBHEHUIO C APYIrMMU Ceporpynmnamu
MEHHWHTOKOKKA.

IMockonbky 76,4% OakTepuaabHbIX MEHUH-
TUTOB B MCCJIEAYEMOM KOTOPTE MAIlMEHTOB OBLIO

obycnoBiieHo N. meningitidis, S. pneumoniae ctap-
TOBOUl aHTUOAKTEpUaJIbHOW Tepamueid (B COOT-
BETCTBUU C JICHCTBYIOIIMMU KJIWHUYECKUMU
pPEKOMEHIAIMSIMU) CJIeyeT OTAaBaTh MPEAIouTe-
Hue uedanocnopuHam I11 mokoneHus.

CrnenyeT OTMETUTDb, UYTO JJ51 HanuboJiee pacnpo-
CTPAaHEHHBIX CEpPOrpyII MeHUHTokKokka (MenA,
MenW135) B wuccienyemoili KOropre MalMEHTOB
CYLLECTBYeT BaKLMHOMNpoduIaKTUKa. 3a Nocie-
HHUE TOJbl TTPUMEHEHUE KOHBIOTMPOBAHHBIX BakK-
I[IMH TTO3BOJIMJIO 3HAYUTEIHLHO COKPATUTH 3aboJie-
BaeMOCTh MEHMHTOKOKKOBO#W WMH(MeEKIIMeil B pse
ctpaH [9]. BeposiTHO, yBeJiMueHUEe oxBaTa BaKIllU-
Hauuein npotuB MenA, MenC, MenW135 u MenY
HaceneHus P@, a Takke BHeIpPEeHNWE B KIMHUYEC-
KYyI0 TIpaKTUKY BaKlIMHAIUIO TIPpoTUB MenB mo-
3BOJIUT 3HAYUTEIBHO COKPATUTH YMCJIO HOBBIX CITY-
yaeB MEHUHTUTA, BbI3BAHHOTO N. meningitidis.

OoOpamaer Ha ceb0s1 BHMMaHHE BbISIBJIEHHAas
accolManus MeXIy TsKeJIbIM TedeHueM 3a0o0-
JIeBaHUSI C BBICOKOW YacCTOTON pa3BUTHUsI KU3HE-
YIpOXamIIMX COCTOSTHUY U MOKa3aTeJIsIMU IIUTO-
3a, Oenka, jJakTtata U D-numepa B CTMHHOMO3IO-
Boi xxunkocTu. [To naHHbIM M. Abassi ¢ cOaBT. mpu
M3YyYEeHU W MPOTHOCTUYECKOMN POJIM NCXOTHON KOH-
HeHTpauuu gakrtata B CM2K y naliueHToB ¢ KpU-
TOKOKKOBBIM MEHUHTUTOM, OBIJIO MOKa3aHO, YTO
BBICOKAsl KOHIIEHTpAIlMsI JlaKTaTa KOppeJiMpoBa-
Jla ¢ Oosiee BEPOSITHBIM Pa3BUTHEM CYJIOPOXHOIO
CUHJpOMAa, W3MEHEHUSMU TICUXOHEBPOJOTUYEC-
KOTo cTaTyca U JerajbHoro ucxoma [12]. Takxe
B OT€UECTBEHHBIX MCCIENOBAHUSIX KOHIIEHTPAIIUS
gaktata u D-mumepa B CM2XK paccmarpuBaiachk
B KadyecTBe Kputepus auddepeHmanibHON nua-
THOCTUKM OaKTepHaJbHBIX MEHUHTUTOB, a IWHa-
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MMKa TaHHBIX MOKa3aTejell Koppearuponaia ¢ 3d-
(EKTUBHOCTHIO TPOBOAMMON aHTUOAKTEPUATBHOU
tepanuu [13]. [Tockonbky gakTaT CMXK sBisgercs
NPOAYKTOM MeTabojgu3Ma OakKTepuil U UMMYHO-
KOMIIETeHTHBIX KJeTOK, a D-agumep obpasyer-
cs B mpouecce GUOpUHOIU3A BOCIAJIUTEIBHOTO
9KCCynaTa, COBOKYIMHOCTb OaHHBIX ITapaMeTpOB
CMZK MOXeT CBUAETEIbCTBOBATh O BbIPaxK€HHO-
CTU WH(EKIIMOHHO-BOCHATUTEIBHOIO TIpoliecca
B rojioBHOM mo3sre [13]. Tem He MeHee B uccaeno-
BaHuUU Y. Matsuki ¢ coaBT. ¢ HEOJaronpusITHbBIM
HUCXOI0M OaKTepUaaibHOIO MEHUHTUTA KOPPEIUPO-
Bajo, HAPOTUB, 0oJiee HU3KOE 3HAUEHME LIMTO3a
CMIX [14].

ITo pesyapraTam 1ouMcka B 0a3ax JaHHBIX
PubMed, Scopus, Web of Science, Google Scholar
B paHee MPOBEIeHHbIX 3apYyOEKHBIX U OTEYECTBEH-
HBIX HCCJIEAOBAHUSAX WH(pOpMaLIMs O KOHLIEHTpa-
MU JaKTaTa, D-nuMepa u ypoBHs nuuTo3a B CM2K
HOCHUJIa MIPEUMYIIECTBEHHO OMMCAaTEebHbIN XapaK-
Tep, B paboTax He ObIJIM MpeacTaBJeHbI UCCIEN0-
BaHUS MPOTHOCTUYECKOU 3HAYMMOCTU HMCXOTHOTO
colepxXaHUs 1IMTO3a, O0enKa, Jaktata u D-numepa
y TallMeHTOB C OaKTepuajlbHBIMM MEHWHTHUTA-

mu [13, 15, 16]. Takum obpaszoM, JajabHEWIIIee U3-
yuyeHUe MNPOTHOCTUYECKOW 3HAYMMOCTU IIMTO3a,
Oenka, JakTtata U D-pumepa CM2K y malineHTOB
¢ GakTepuajlbHBIMM MEHMHTUTAMU IIPEACTABISICT
3HAYMTEJIbHbBIN MHTEPEC.

BbiBOAbI

B aTnosiornyeckoii CTpyKType 0aKTepraabHbBIX
MEHUHTUTOB B WCCJIEAYEMOIl KOropTe mNalueH-
TOB 3a 2022—2023 rT. Ipeobmanana N. meningitidis
(68,2%). Cpenu nauMeHTOB C MEHUHIOKOKKO-
BBIM MEHUHTUTOM Haubojiee 4YacTo BepUdUuIIn-
poBaHbl ceporpyiimbl A (49,4%) u WI135 (33,3%).
Hawuboiiee BbIpakeHHBIE M3MEHEHUS B JIMKBOpE
C BBICOKMMH MOKAa3aTeJasIMU [IMTO3a B COYEeTaHUU
C HU3KUM YPOBHEM IJIIOKO3bl HAOIIOOAINCh Y Ta-
IMEHTOB C THOMHBIM MEHWHTUTOM, BBI3BAHHBIM
N. meningitidis ceporpynnsel A. COBOKYITHOCTh
BBICOKMX MCXOIHBIX TTOKa3arejieil 1uTo3a, Oeika,
nakTarta B couetanuu ¢ D-numepom B CM 2K acco-
MU POBAIACh C TSIXKEJIbIM TEUYeHUEM 3a00IeBaH M,
pa3BUTHUEM CIIEHU(PUYESCKUX U KU3HEYTPOXKalo-
LIUX OCITO>KHEHU .
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Abstract. Background. An outbreak of SARS-CoV-2 in 2019 has brought a great challenge to public health and rapid
identification of immune epitopes for designing an effective vaccine for different variants of SARS-CoV-2 is necessary
at the time of the pandemic. Rational, rapid, and precise vaccine design, especially vaccine antigen identification and
optimization by in silico methods of bioinformatics, structural biology, and immunoinformatic is critical to efficient
vaccine development against the SARS-CoV-2 virus. The aim of this study was to develop a particular novel and effective
vaccines vaccine using bioinformatics approaches and resources that can target B- and T-cell epitopes to combat SARS-
CoV-2 infection. Materials and methods. The variants of SARS-CoV-2 (Alpha, Beta, Delta, and Omicron strains) spike
protein were selected for designing the vaccine. The B-cell, T-cell, and IFNy-inducing epitopes were predicted. The beta-
defensin-3 protein was selected as adjuvant and predicted epitopes were connected using suitable linkers. The vaccine’s
allergenicity, antigenicity, physicochemical characteristics, 2D and 3D structure modeling, and molecular docking were
evaluated for the final construct. Results. The in silico results showed that the multi-epitope vaccine has a stable structure
and can induce humoral and cellular immune responses against SARS-CoV-2. Conclusion. B-cell and T-cell epitopes
on spike protein were identified and recommended for design and confirmation of in vivo evaluation for multi-epitope
peptides as vaccines against SARS-CoV-2.

Key words: COVID-19, SARS-CoV-2, vaccine, immunoinformatic, epitope, T-cell epitopes, B-cell epitopes.
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maroiee 3HaueHue. Llepro HacTosIIero nuccienoBaHus Oblia pa3paboTka HOBOM 1 3(h(PeKTUBHOI BaKIIMHBI, KOTOPAst
MOXKeT CofepXaTh 3NUTONbI B- 1 T-KJIeTOK, ¢ MCIOJIb30BaHUEM ITOIXO0I0B U PecypcoB OMOMHGMOPMATUKH TSI 00PbOBI
¢ unpexuneit SARS-CoV-2. Mamepuanavt u memodsi. Bapuantsl S-6e1ka SARS-CoV-2 (lutammbl anbda, 6eTa, Aeab-
Ta ¥ OMUKPOH) OBbLIM BBIOPAHBI 17151 pa3padOTKM BaKLIMHBI U IpeICcKa3aHUs SMUTOINOB, MHAYLIUPYOIUX B-KiaeTKu,
T-xknerku u mponykiuio [IFNy. benok 6eTa-nedeH3nH-3 Obl1 BEIOpaH B KaYeCTBE aIbIOBAHTA, a TIPEACKa3aHHbIE MU~
TOIBI OBLIU CBSI3aHBI C MCIOJb30BaHMEM pPa3HbIX JUHKEpOB. s hopMupoBaHUS OKOHYATEIbHON KOHCTPYKIIUU
OBLIM M3yYEHBI aJlJIepreHHOCTh, AHTUTEHHOCTD, (DM3NKO-XUMUUECKUE XapaKTePUCTUKHU BaKIIMHBI, BBITIOJJTHEHO MO-
nenupoBaHue 2D- u 3D-CTpyKTypHI U IpOBeieHa OlIeHKa MOJICKYJISIPHOTO CBSI3bIBaHUS. Pesyavmamot. Pe3ynbraThr
in silico aHanM3a MOKa3ajau, YTO MYJIBTUSIIMTOIHAS BaKIIMHA UMEET CTAOMIBHYIO CTPYKTYPY U MOXET MHIYIIMPOBATh
TYMOpPaJbHBIN ¥ KJIETOUHBIM MMMYHHBII 0TBeT TpoTuB BUpyca SARS-CoV-2. Buigode:. Boinu uneHTUhUIIMPOBAHBI
B-knerounbie u T-kJeTOUHbIE BMUTONBI crnaiikoBoro 6eika Bupyca SARS-CoV-2, pekoMeHI0BaHHbIE 51 pa3pa-
OOTKM ¥ TOATBEPXAeHU ST 3(DHEKTUBHOCTHU in Vivo MYIBTUSITUTOIHBIX TIETITUIOB B Ka4eCTBE BAaKIIMH IPOTUB BUpYyca

SARS-CoV-2.

Karuesote caosa: COVID-19, SARS-CoV-2, sakuyuna, ummyrourgpopmamura, snumon, T-kaemourvie snumonst, B-karemounvie

anumonbol.

Introduction

Coronavirus Infectious Disease-19 (COVID-19)
is caused by severe acute respiratory syndrome
coronaviruses 2 (SARS-CoV-2), a highly patho-
genic and transmissible coronavirus size with nearly
65—125 nm in diameter, which was first detected
in Wuhan and on March 2020, the World Health
Organization (WHO) declared COVID-19 a global
pandemic [23, 26]. The Coronaviridae family divides
into four subgroups that are alpha (o), gamma (y)
CoVs, beta (B) and delta (3). Among them, 8 and o
CoVs subgroups are transmitted from animals to hu-
mans or zoonotic [8, 46]. Sequencing and etiological
investigations for a causative agent of the pandemic
verified a novel coronavirus pertains to B coronavi-
rus, which contains both MERS-CoV and SARS-
CoV-2 [23]. COVID-19 disease has affected nearly
all of the countries with over 687 million cases and
the number of deaths had reached almost 6.87 mil-
lion worldwide by May 2, 2023 [53]. COVID-19 dis-
ease exhibits a wide range of non-symptomatic and
mild illnesses (fatigue, sore throat, cough, fever,
muscle pain, and headache) to acute respiratory dis-
tress syndrome, pneumonia manifestations, hyper-
inflammatory states, and multi-organ collapse in se-
vere cases [1, 3, 9]. Thus, due to the rapid and global
outbreak of SARS-CoV-2 along with numerous mu-
tations of this virus, there is an urgent need to deve-
lop effective and safe new generation vaccines against
the SARS-CoV-2 virus [32, 36]. Because of the lack
of antigenic diversity, high costs, time-consuming
antigen identification, and lack of antigenic diversity,
traditional approaches in vaccination based on labo-
ratory experiments for vaccine design and develop-
ment are not enough [19, 21].

SARS-CoV-2 is a single-stranded positive-sense
RNA virus with a genome ranging approximately
from 27 to 32 kilobases in size, which encodes many
proteins including envelope (E), membrane (M),
nucleocapsid (N), and spike (S) proteins as well as

16 non-structural proteins (NSP1 to NSP16), pro-
teases (3C-like proteinase) and accessory protein
chains [3, 50, 52]. Among these -proteins, S and N
proteins have been shown to be immunogenic [25].
The N protein is a multifunctional RNA-binding
protein, that plays a role in viral RNA-protein
(VRNP) assembly, promotion of RNA template
switching, and packaging of the viral genome [25].
The spike protein mediates the viral entry through
its interaction with the human angiotensin-convert-
ing and also membrane fusion [44]. All of the avail-
able COVID-19 vaccines including, RNA-based and
adenovirus-based), mRNA-based, and inactivated
viruses expose the S-protein to the host immune sys-
tem to induce an immune response. However, with
the advent of new COVID-19 strains and variants due
to S-protein mutations, the available vaccines lose
their effectiveness in preventing infection and hospi-
talization [5, 10, 22].

In the last decade, progress in bioinformat-
ics and Artificial Intelligence has incredibly fa-
cilitated the development of efficient vaccines, es-
pecially in cases of rapid outbreaks and unknown
pathogens [17, 33]. Reverse Vaccinology, Antigen(s)
Choice, Disclosure, and Optimization and Prediction
of B Cell Epitopes and T Cell Epitope Prediction are
Bioinformatic principles for efficient vaccine de-
sign [7, 24]. Bioinformatics is a strong tool that pro-
cesses large amounts of the available virus genome
and its protein sequence information, thus, predict-
ing presented epitopes and virus characteristics and
significantly accelerating the progress of vaccine de-
velopment [40, 48].

In this study, we apply an integrated knowledge
of computational informatics, immunoinformatic,
and modeling fields (in silico) for B-cell and T-cell
epitope prediction of SARS-CoV-2 Spike receptor-
binding domain (RBD) and comparison in silico im-
munogenicity by applying bioinformatics methods
to for the development of vaccines under a guide pro-
cedure against COVID-19.
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Material and methods

A workflow of the methods used for the epitope-
based peptide vaccine prediction is depicted in Fig. 1.

Strain identification and retrieval of the protein se-
quence. The variants of SARS-CoV-2 (Alpha, Beta,
Delta, and Omicron strains) spike protein were re-
trieved from the National Center for Biotechnology
Information or NCBI (https://www.ncbi.nlm.nih.
gov) database. The sequence of spike protein (acces-
sion number: PODTC?2.1) retrieved of NCBI and all
mutations shown on a sequence.

Prediction of B-cell epitopes. To predict B cell lin-
ear epitopes, the spike protein with all mutations was
submitted to the ABCpred server (http://crdd.osdd.
net/raghava/abcpred). This server predicts B cell
epitopes using an artificial neural network in an an-
tigen sequence. ABCpred widely was used in disease
diagnosis, allergy research, and vaccine design [41].
Finally, epitopes with high scores were selected
for future analyses (Score > 0.8).

Prediction of T-cell epitopes. The multi-epitope
vaccines would be able to stimulate the immune re-
sponse, comprised of epitopes cytotoxic T-cell and
helper T-cell [12]. For prediction of HTL epitopes
(MHCII binding) and CTL epitopes (MHCI
binding) was used IEDB tool (http://tools.iedb.
org). The IEDB tool was used from an Artificial
Neural Network (ANN) for selecting MHC class |
and class I epitopes. For the prediction of CD4"
helper T-lymphocyte (HTL) and CD8" cytotoxic
T-lymphocyte (CTL) epitopes, was used from all
HLA reference sets, and finally, epitopes with low
percentile ranks were used for future analyses.

Prediction of IFNJ. inducing epitopes. IFNy cy-
tokine leads to the activation of the innate and adap-
tive immune system, therefore epitopes IFNA induc-
ing can enhance the immunogenic capacity of any
vaccine. IFN epitope server (http://crdd.osdd.net/
raghava/ifnepitope) was used for identifying epitopes
that can produce IFNA [16].

Construction of multi-epitope vaccine sequence.
In this step, the epitopes with low percentile ranks
and high scores were conjugated together to construct
a vaccine. Human beta-defensin-3 was conjugated
to N-ter epitopes as an adjuvant by the EAAAK link-
er. Adjutants have a key role in the immunogenicity
and antigenicity of vaccines [30]. The EAAAK link-
ers are used in vaccines to generate the bifunctional
domains in fusion proteins [6]. The AAY linker was
used for connecting B-cell epitopes. These link-
ers have linkers effectiveness and efficiency which
widely are used in the in-silico vaccine’s design [43].
Finally, HTL and CTL epitopes were also conjugated
together by the GPGPG linker. The GPGPG linkers
are used to generate the junctional epitopes and also
enhance immune processing and presentation [39].

Evaluation of antigenicity, allergenicity, and physico-
chemical properties. The antigenicity and allergenic-

Extraction of variants of SARS-CoV-2
and spike protein RefSeq protein
sequence of NCBI database

T-cell epitopes
prediction

B-cell linear IFN-including
epitopes prediction | | epitopes prediction

Vaccine
construction

Evaluation
of cross-reactivity
with human proteome

Allergensity, antigensity,
and physicochemical
properties

!

2D and 3D structures prediction,
refinement, and validation
of structure

B-cell conformational
epitopes prediction
Protein-protein
docking

Figure 1. Schematic workflow of in silico prediction
and evaluation of the peptide based multi-epitope
vaccine

ity of the multi-epitope vaccine was predicted using
ANTIGENpro tool (http://scratch.proteomics.ics.
uci.edu) and AllergenFP v1.0 (https://ddg-pharmfac.
net/AllergenFP) servers. ANTIGENpro tool (http://
scratch.proteomics.ics.uci.edu) was used for anti-
genicity prediction. This server predicts 82% of the
known protective antigens. This server identified pro-
tein antigenicity from a sequence with an accuracy
of 56% [31]. For analysis of the physicochemical pro-
perties of the designed vaccine, the protein sequence
was submitted to the ProtParam server (https://web.
expasy.org/protparam) to evaluate physicochemical
properties such as number of amino acids, Molecular
weight, Instability index, Aliphatic index, and Grand
average of hydropathicity (GRAVY) [18].

Analysis of cross-reactivity with proteome human.
Comparative analysis of the designed vaccine with
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Table 1. Prediction of linear B-cell and IFNA
inducing epitopes of SARS-CoV-2 spike protein

Epitopes Score IFNA
PQIITTHNTFVSGNCD 0.96 -
TEIYQAGNKPCNGVKG 0.91 +
GRDIDDTTDAVRDPQT 0.88 -
KVSGNYNYRYRLFRKS 0.87 +
EVSQIAPGQTGNIAD 0.87 +
SYQTQTKSHRRARSVA 0.82 +
GREPEGLPQGFSALEP 0.81 -

human proteome was performed in the protein Basic
Local Alignment Search Tool (BLAST) module
(blastP)  (https://blast.ncbi.nlm.nih.gov/Blast.cgi)
tool with Homo sapiens (taxid: 9606) and parameter
default [29].

Secondary structure prediction and solvent acces-
sibility analysis. For secondary structure prediction,
the PRISPRED 4.0 tool (http://bioin f.cs.ucl.ac.uk/
psipred) was used with all the parameters default.
PSIPRED predicts protein secondary structure
based on position-specific iterated BLAST (psi-
BLAST) for identification of significant homology
with primary amino acid sequence [35, 54].

Tertiary structure prediction and validation of its.
The tertiary model of the vaccine construct was pre-
pared using the I-TASSER server (https://zhang-
group.org/I-TASSER). This tool was used as an in-
tegrated platform based on multiple threading align-
ments and iterative structural assembly simulations
for protein structure and function prediction [38].
Finally, full atomic models of the query sequence

with C-score and TM-score were generated. The best
model was selected based on the C-score and TM-
score further analysis. The refinement of the best
model of the tertiary structure was used from
PyProtModel software [47]. The PDB file of struc-
tures input in the PROCHEK server for the analysis
of the Ramachandran plot (https://saves.mbi.ucla.
edu/results?job=1225021&p=procheck) [28].

B-cell conformational epitopes prediction. In order
to predict the conformational epitopes, the tertiary
structure of the vaccine protein was submitted to the
IEDB Ellipro tool (http://tools.iedb.org/ellipro) with
the default setting. Ellipro identifies antibody con-
formational epitopes based on the shape, neighboring
residue, and protrusion index (PI) of the protein [37].

Molecular docking. Toll-like receptors are impor-
tant to generate potential immune response antiviral.
In this study, the multi-epitope vaccine was docked
with TLR3, TLR4, and TLRS. The structure of the
TLR3 (PDB ID:1ZIW), TLR4 (PDB ID:3FXI),
and TLRS8 (PDB ID: 3W3M) were retrieved from
the Protein Data Bank (https://www.rcsb.org).
The cluspro v2.0 server was used for docking vaccine
protein (as a ligand) and TLRs (as a receptor) with
the default server (https://cluspro.bu.edu/publica-
tions.php). The cluspro v2.0 is widely used for pro-
tein-protein docking. This tool has several advanced
options including the removal of unstructured pro-
tein regions, construction of homo-multimers, ac-
counting for pairwise distance restraints, consid-
eration of small-angle X-ray scattering (SAXS) data,
application of attraction or repulsion, and location
of heparin-binding sites [15, 27]. Finally, the inter-
action complexes were visualized with YASARA
software.

Table 2. Prediction T-cell and IFNA inducing epitopes of SARS-CoV-2 spike protein

Epitopes Alleles IFNA
CTL epitopes
HLA-A*30:02, HLA-A*32:01, HLA-A*30:01, HLA-B*57:01, HLA-B*15:01, HLA-B*58:01,
RSYSFRPTY HLA-A*01:01, HLA-B*35:01, ... *
HLA-A*02:03, HLA-A*02:01, HLA-A*02:06, HLA-B*15:01, HLA-A*32:01, HLA-B*08:01,
VLYQGVNCT HLA-A"68:02, ... -
HLA-B*51:01, HLA-B*35:01, HLA-B*53:01, HLA-B*07:02, HLA-A*68:02, HLA-B*08:01,
IPINFTISV HLA-A*26:01, ... -
VLNDIFARL HLA-A"02:03, HLA-A"02:01, HLA-A"02:06, HLA-A"32:01, HLA-A"68:02, HLA-B"08:01, ]
HLA-A*23:01, ...
SQCVNFRTR HLA-A"31:01, HLA-A'81:01, HLA-A"33.01, HLA-A'33:01, HLA-A"30:01, HLA-A'68:01, .
HLA-A*11:01, ...
HLA-A*23:01, HLA-A*24:02, HLA-A*32:01, HLA-A*30:02, HLA-B*15:01, HLA-B*58:01,
KRFANPVLPF HLA-B*40:01, HLA-B*57:01, HLA-B*35:01, ... B
HTL epitope
HLA-DRB1*15:01, HLA-DRB1*15:01, HLA-DRB1*13:02,
VENLVAYSNNSIAI HLA-DRET8:02, » -
HLA-DRB3*02:02, HLA-DRB1*13:02, HLA-DRB1*08:02,
KLQNVVNHNAQALNT HLA-DQA1*01:02/DQB1*06:02, .. -
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Results

Identification, selection, and retrieval of spike pro-
tein sequence. The variants of SARS-CoV-2 (Alpha,
Beta, Delta, and Omicron strains) spike protein
were retrieved from the NCBI database and shown
on a sequence of the spike protein.

Prediction of B-cell linear and IFNA inducing
epitopes. The B-cell epitopes have a key role in an-
tibody production by B lymphocytes and adaptive
immunity. The linear B-cell and IFNA inducing
epitopes were predicted using the ABCpred server
and IFN epitope server, respectively. This server pre-
dicts B-cell epitopes in an antigen sequence using
an artificial neural network (machine-based tech-
nique). For each epitope, sequence and score were
determined. The epitopes with a score > 0.8 are listed
in Table 1.

Prediction of CTL, HTL, and IFNA inducing
epitopes. The IEDB database and IFN epitope ser-
ver were used for the prediction of T-cell and IFNA
epitopes, respectively. This tool widely was used
for the prediction and analysis of epitopes in humans,
non-human primates, and other animal species.
A total of six CTL epitopes and two HTL epitopes
were predicted with strong binding affinity for mul-
tiple alleles. Table 2 shows CTL and HTL epitopes
extracted using the IEDB database.

Construction of multi-epitope vaccine. For the con-
struction of the multi-epitope vaccine against SARS-
CoV-2, the appropriate epitopes were selected and
joined by using proper linkers (AAY for linear B-cell
epitopes and GPGPG for CTL and HTL epitopes).
To enhance the immunogenicity of the multi-epitope
vaccine, the HBD-2 (41 amino acids) adjuvant was
connected to the N-ter of construct by the EAAAK
linker. Altogether, the final multi-epitope vaccine
has 244 amino acids and an adjuvant (41 amino
acids) (Fig. 2).

Evaluation of antigenicity, allergenicity, and phys-
icochemical properties. The antigenicity, allergenicity,
and physicochemical properties of the vaccine con-
struct were evaluated using various servers. The mul-
ti-epitope vaccine has an immunogenic property
with a value of 0.939130 predicted by ANTIGENDpro.
The AllergenFP v1.0 online tool suggested the vac-

EAAAK

B-cell epitope
AAY

B-cell epitope
AAY

B-cell epitope
GPGPG
CTL epitope
GPGPG
CTL epitope
GPGPG
HTL epitope
GPGPG
HTL epitope

Figure 2. Final construct of the multi-epitope
vaccine

cine construct as non-allergenic with the highest
Tanimoto similarity index of 0.84. In addition, vari-
ous physicochemical properties were calculated by
the ProtParam server. The designed vaccine has 244
aa with a molecular weight of 25 824 kDa. The theo-
retical isoelectric point (pl) was calculated at 9.25.
The instability index was 26.21, which was identi-
fied as a stable protein. The aliphatic index (63.65)
identified the vaccine construct as a highly thermo-
stable protein. The Grand average of hydropathicity
(GRAVY) represented —0.452 for the vaccine con-
struct that indicated multi-epitope vaccine as a hyd-
rophilic protein.

Evaluation of cross-reactivity with human proteome.
Analysis of cross-reaction vaccine construct with
human proteome represented that selected epitopes
have no cross-reactivity and homology with human
proteome.

Secondary structure prediction and solvent acces-
sibility analysis. The secondary structure analysis
of 244 amino acids multi-epitopes vaccine using
PRISPRED 4.0 tool (Fig. 3, cover II).

Tertiary structure prediction and its validation.
The 3-D protein model of the designed vaccine can-
didate (244 aa) was predicted using I-TASSER and

Table 3. The conformational B-cell epitopes of vaccine construct and their position

Residues

Number

. Score
of residues

AT168, AY169, A:G172, A:P173, A:G174, A:V175, A:L176, AY177, A:Q178, A:G179,
A:V180, A:N181, A:C182, A:P199, A:Y209, A:S210, A:N211, A:N212, A:S213, A:1214,
A:A215, A:1216, A:P217, A:1218, A:N219, A:F220, AT221, A:1222, A:S223, A:V224,
A:G225, A:P226, A:G227, A:P228, A:G229, A:K230, A:L231, A:Q232, A:N233,
A:V234, A:V235, A:N236, A:H237, A:N238, A:A239, A:Q240, A:A241,
A:L242, A:N243, AT244

50 0.741

2 A:F123, A:V124, A:S125, A:G126, A:N127, A:C128, A:D129, A:A130

0.738

AY113, A:P114, A:1116, A:1117, AT118, AT119, A:H120, A:N121, AT122

0.708
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was refined by PyProtModel software (Fig. 4A, co-
ver II). Ramachandran plot analysis of structure pre-
dicted by PROCHEK server (Fig. 4B, cover II)

B-cell conformational epitopes prediction. The con-
formational B-cell epitopes were identified using
the ElliPro tool. The three potential regions were de-
termined as highlighted epitopes of multi-epitope vac-
cine with a score > 0.7 (Table 3 and Fig. 5, cover II).

Molecular docking. The ability interaction of the
vaccine candidate and immune receptors has a key
role in immune response. The designed vaccine rep-
resented a binding affinity to TLRs when docked by
the ClusPro 2.0 server. This server showed the best
binding affinity of vaccine construct-TLR3 with
—1230.6 cal/mol. The docking of vaccine con-
struct-TLR4 predicted good binding affinity with
—1560.8 cal/mol. The analysis of vaccine construct-
TLRS8 docking represented the best affinity binding
with —1871.4 cal/mol. The visualization of the inter-
actions was done using YASARA software. The in-
teraction of the TLRs-vaccine constructs is shown
in Fig. 6A, 6B, and 6C (cover II1).

Discussion

The SARS-CoV-2 outbreak has been one of the
most challenging infectious diseases in recent years,
it was first found in Wuhan China in early December
2019 and spread rapidly around the world in a short
time.

The wide spread of this viral infection brought
many concerns and caused the death of a large num-
ber of people in the world. Most of these deaths
were due to the unpreparedness of the health system
and the lack of drugs to combat it. The use of some
drugs such as Camostat, Chloroquine, Imatinib,
Nafamostat, Hydroxychloroquine, Remdesivir, and
Ivermectin for the treatment of severe cases of the dis-
ease as an emergency was approved by the US Food
and Drug Administration (FDA) [11, 20]. The most
important way to protect from viral infections is to
use vaccines. In the COVID-19 outbreak, on the
one hand, the lack of safe and reliable vaccines and
on the other hand, changes in virus variants caused
many mortalities. Vaccines were released on the mar-
ket in a short time, and on the other hand, the virus
showed a new face after some time. Different vari-
ants of COVID-19 were formed and spread quickly
and neutralized the effects of vaccines. Vaccines were
made on different platforms (inactivated or attenu-
ated virus, nucleic acid vaccines, recombinant pro-
teins or synthetic peptides-based vaccines, and viral
vector-based vaccines) [2, 4, 13, 42]. COVID-19 en-
ters into cells, especially lung cells, through spike (S)
protein to ACE?2 as its receptor. All vaccines against
COVID-19 were mainly based on one virus epitope
and were designed to prevent the binding of the spike
protein to the ACE2 receptor and, as a result, prevent
the virus from entering the cell [55].

Designing and producing multi-epitope peptides
as antigens can be a way to vaccinate people to create
immunity against different strains of a specific vi-
rus. In recent years, in silico methods have improved
the design of epitope-based vaccines for infectious
diseases and cancers, enhancing development and
evaluation processes. Multi-epitope vaccines tar-
get immunodominant regions of pathogen proteins,
making them effective against highly mutable RNA
viruses. They offer advantages such as safety, ef-
ficacy, cost-effectiveness, and ease of production.
Effective vaccines should include both B-cell and
T-cell epitopes to stimulate comprehensive immuni-
ty. B cell activation for antibody production is crucial
for coronavirus immunity, along with CD8" T cells
for eliminating infected cells. These vaccines can
elicit broad immune responses, highlighting their
clinical potential [51].

Before COVID-19, a spike protein-based DNA
vaccine was tested for anti-SARS immunity in 2008.
The study by Julie E. et al. found the vaccine to be
well tolerated, with 80% of participants showing
SARS-CoV-specific antibodies and all individu-
als having neutralizing antibodies. SARS-CoV-
specific T4 CD4* responses were observed in all
cases, while T CD8" responses were seen in 20%
of participants [34].

Tourani M. et al. used bioinformatics tools to se-
lect suitable epitopes from the S protein, which were
linked with appropriate linkers and combined with
a TLR4 binding adjuvant to form a multi-epitope
construct. Then 3D model of the construct was pre-
dicted, refined, and validated. The vaccine’s proper-
ties, including antigenicity, allergenicity, solubility,
and physicochemical characteristics, were assessed,
along with the identification of B cell conformational
epitopes and IFNy inducing regions. The effective-
ness of the adjuvant and TLR4 binding was evaluated
through docking studies, while the stability of the
protein-protein complex was analyzed. The vac-
cine’s coding sequence was optimized and subcloned
into an expression vector using an in silico approach,
and the structure, energy, and stability of the cod-
ing mRNA were assessed. Their result showed ten
continuous B cell epitopes, nine T helper epitopes,
and eight CTL epitopes were identified, demonstrat-
ing that the multi-epitope vaccine is a stable and
soluble protein capable of eliciting both humoral
and cellular immunity without causing allergenicity
in humans [1].

Shehata M.M. etal. carryoutan insilicopredictions
identified six B cell epitopes — QTGKIADYNYK,
TEIYQASTPCNGVEG, LQSYGFQPT, IRGDEVR
QIAPGQTGKIADYNYKLPD, FSQILPDPSKPS
KRS, and PFAMQMAYRFNG — for their cross-
reactivity with MHC I and MHC II T-cell binding
epitopes. These were selected for vaccination in ex-
perimental animals due to their strong antigenic
compatibility. The peptides were administered indi-
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vidually or in combinations to female Balb/c mice,
resulting in the production of antibodies against
SARS-CoV-2, specifically targeting peptides in the
receptor binding domain and S2 region. Combination
immunizations showed an additive effect compared
to single peptide vaccinations. This study introduc-
es new epitope-based peptide vaccine candidates
against SARS-CoV-2 [45].

Dariushnejad H. et al. carry out a computational
analysis to predict the conserved epitopes of Spike
and Nucleocapsid proteins from SARS-CoV-2
for the design of a novel coronavirus 2019 multi-
epitope vaccineand. They used immunoinformatics
techniques to identify and select potential conserved
epitopes based on allergenicity, toxicity, antigenic-
ity, and molecular docking. The selected epitope
segments were linked with appropriate linkers and
Maltese-bound protein (MBP) was added as an ad-
juvant to the vaccine structure. The secondary and
tertiary structures of the multi-epitope vaccine were
predicted using immunoinformatics algorithms,
and these structures were refined and validated
for optimal stability. To confirm the vaccine’s ef-
ficacy, immunoinformatics evaluations, molecu-
lar docking, and molecular dynamics studies were
conducted. Additionally, codon optimization and
in silico cloning were performed to ensure effective
expression of the vaccine in the target host. Their
study indicated that designed vaccine has the po-
tential to elicit immune responses against variants
of SARS-CoV-2 [14].

Another study showed that prospective cyto-
toxic T lymphocyte (CTL) and helper T lymphocyte
(HTL) vaccines against SARS-CoV-2 infection are
expected to stimulate both cellular and humoral im-
mune responses. The epitopes of the designed mul-
ti-epitope vaccines (MEVs) are predicted to be ap-
plicable to a significant portion of the global human
population (96.10%). Therefore, both MEVs could
be evaluated in vivo as promising vaccine candidates
against SARS-CoV-2 [49].

Considering the mutated variants of COVID-19,
we designed a peptide based on changed epitopes
of important variants that can create immunity
against different virus strains. This multi-epitope
peptide was evaluated for the activation of B and T
cells. It has no cross-reactivity and homology with
human proteome and docking data also represented
a binding affinity to TLRs. Synthesis of this peptide
and conducting in vivo studies can clarify the result
of this design.

Study Limitations

The study uses computational and immuno-
informatic methods to design the vaccine. While
these methods are powerful, they are based on al-
gorithms and models that may not fully capture

the complexity of biological systems. Therefore,
the predictions made by these methods need to be
validated experimentally. The designed vaccine’s
safety, antigenicity, immunogenicity, and stabil-
ity were evaluated using various physicochemi-
cal, allergenic, and antigenic characteristics.
However, these evaluations are based on compu-
tational predictions and have not been confirmed
through in vitro or in vivo experiments. The study
focuses on the design of a multi-epitope vac-
cine based on cytotoxic T-lymphocyte and helper
T-lymphocyte epitopes. Other aspects of vaccine
development, such as production, delivery, and po-
tential side effects, are not addressed. The study as-
sumes that the designed vaccine will stimulate an
effective immune response. However, the actual
immune response can vary greatly among individu-
als due to factors such as age, genetic background,
and health status. Hence, in silico vaccine designs
must be rigorously evaluated through in vivo studies
and clinical trials to ensure they are safe, effective,
and suitable for human use. This multi-stage evalu-
ation is essential for advancing public health and
ensuring that vaccines provide reliable protection
against diseases.

Conclusion

COVID-19 outbreak was a bitter reality in hu-
man history, which still causes the death of some
people in the world every day. As of 2 August 2023,
there have been 768 983095 confirmed cases
of COVID-19, including 6 953 743 deaths, reported
to WHO (https://covid19.who.int). It showed how
important the existence of specialized drugs and
prediction for treatment methods in similar infec-
tions is very important. The timely supply of safe
and reliable vaccines without side effects gained
great value. The design and confirmation of in vivo
evaluation for multi-epitope peptides as vaccines
can be helpful for disease control in viral epidemics
such as COVID-19.
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XAPAKTEPUCTUKA CUCTEMDI

«MEPEKUCHOI0 OKUCJIEHUSA TIUNNOO0B —
AHTUOKCUOAHTHOM SALUUTbI» NNIA3MbI
KPOBU U COCTABA MUKPO®J10PbI CJZINSUCTOMN
OB0JIOYKU NOJIOCTU HOCA INMPU PA3JINYHbIX
PEHOTUIMNAX XPOHUYECKOIO PUHUTA

O.B. Cmupnosa'?, H.C. I'onuaposa'

'@I'BHY Dedepanvhbiii uccaedosamenvciuii yenmp «Kpacnosapexuii nayunotti yenmp Cubupckoeo omoenenus Poccuiickoii
akademuu HayK», 06ocobaennoe noopaszdenenue «HUU meduyunckux npobaem Cesepar», e. Kpacrnospck, Poccus
2 Cubupckuil pedepanvhuiii ynusepcumem, e. Kpacnospck, Poccus

Pesome. XpoHrueckre pUHUTHI SIBISIIOTCS CaMBIMU pacripocTpaHeHHBIMU 3a0oaeBaHusiMu JIOP-opranos. B Teue-
HUE MOCACIHUX NECATH JIeT OTMEUYEH POCT 3a00/IeBaeMOCTU XPOHUUYECKUM PUHMTOM, MPU Bcex popmax XpoHuUUe-
CKOT'O PUHHUTA MPOMCXOIUT CHUXKEHUE 3aIIUTHBIX CBOMCTB CAU3UCTOM 000JOYKHM MOJOCTH HOCA, YTO MOXKET COMpPO-
BOXJAThCS aKTHUBaILMEl ee OaKTepuansbHON MUKPODIOpPHL. J1cOM03 MUKPOOMOTHI CIU3UCTON 000JIOUKM HOCOBOI
ITOJIOCTHU CITIOCOOCTBYET pa3BUTHIO BOCIIAJICHNU S, aKTUBAIIMM MMMYHHBIX KJIETOK C pa3BUTHEM UMMYHHBIX PeaKIInii,
AKTUBU3AIAY TIPOIECCOB JIMIMOMEPOKCUIAIINNA M U3MCHCHUIO aKTUBHOCTH (DAKTOPOB aHTMOKCUIAHTHOM 3aIUTHI
B HOCOBOI TTOJIOCTU M B KpOBHU. MIMeIOTCS TaHHBIE, YTO pa3Hble (DEHOTHITMYECKYE BAPHAHTHI XpPOHMYECKUX PUHUTOB
XapaKTepU3yIOTCSI CBOMM CITEKTPOM MHKPOOPTaHNU3MOB B HOCOBOM ITOJIOCTH, KOTOPBIH CYIIECTBEHHO BIUSIET Ha Te-
yeHue 3a00eBaHU, a Takke Ha cocTossHue cucteMbl [IOJI-AO3. Llenbio Hameil paboThl IBUJIOCH CPABHUTEIbHOE
M3y4YeHUE KOJMYECTBEHHOTO cOCTaBa MUKPOOHOU (uiopbl 1 nmokasarteneil cuctembl [10JI-AO3 y manueHToB ¢ pa3-
JIMYHBIMU (hOpMaMU XPOHMYECKOTO pUHUTA. B paboTe mpuBeneHbl pe3yIbTaThl Ja0OPaTOPHOTO 00CIeI0BaHMST 00JIb-
HBIX C XPOHUYECKUM PUHUTOM OOILeil YMCICHHOCThIO 165 YenoBeK, U3 HUX 45 MalMeHTOB ¢ XpPOHUYECKUM ajliep-
ruyeckum, 49 naueHToB ¢ XpOHUYECKUM Ba30OMOTOPHBIM, 32 OOJbHBIX XpPOHUYECKUM aTpoduyeckuM, 39 mauueHT
C XpOHUYECKUM UH(PEKIMOHHBIM pUHUTOM. KOHTpOJIbHOI rpynmoi cinyxuiau 40 mpakTH4YeCcKu 3J0POBbIX JOHOPOB.
B cooTBeTcTBUM ¢ IM3aliHOM UCCIEA0OBaHNMS Ha MIEPBOM 3Tare BCeM 00CIeAyeMbIM ObLIM TTPOBEICHbI 0aKTEPHUOJIOT -
YeCcKOe UCCIeIOBaHNE CIM3UCTON 000JI0YKHY TOJIOCTH HOCA, KOJTUUYCCTBEHHAS OLICHKA BBIACICHHBIX MPEICTaBUTEICH
MuKpodropsl. Ha BTopoM — crieKTpodoTOMETpUUYECKHUM CITOCOOOM B T1JIa3Me KpOBU onpeaesieHbl mokasareau [10JI—
AOQO3. [TpoBoxmJCS CTAaTUCTUICCKUIT AaHATU3 IIOTYUYSCHHBIX PE3YIBTATOB C MCIIOIb30BaHEM ITaKeTa TPUKJIaTHBIX ITPO-
rpamM Statistica 8.0. 1St olleHKM pa3auumii B TPYIIIaX UCIIOIb30BaIUCh HelTapaMeTpruIeckre Kputepun Kpackema—
Yonnuca, MaHHa—YUTHU U YUIKOKCOHA. KpUTHUUYeCKUiI ypOBEHbh CTaTUCTUYECKONW 3HAUMMOCTH IIPH IIPOBEPKHU
Hay4YHbIX runoTe3 cuuTtaucs paBHbIM p < 0,05. JlTaHHbBIE TIpeacTaBAeHbl B BUAe MeauaHbl (Me) 1 MHTEPKBApTUJIBHOTO
pa3maxa (Q,s—Q;;). U3MeHeHuss MUKpoOroOMa CIU3UCTON 000JI0UKH TOJOCTH HOCA MHAYIIUPYIOT CHUKEHUE aKTUB-
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HOCTU (haKTOPOB AHTUOKCUAAHTHOM 3aLIMTHI MPU BCEX M3yYaeMbIX (DEHOTUNNUECKUX (DOPMaX XPOHUUYECKOTO PUHHU-
Ta. B ciydyasix XpOHMYECKOro ajajaepruuyeckoro, BA30MOTOPHOT0 U MH(MEKIIMOHHOIO pUHUTA HAOI10JaeTCsl 3HAaUUTEeb-
HBII POCT yPOBHS KaK MEPBUYHBIX, TAK U BTOPUYHBIX TPOIYKTOB JUTONEpOKcUuaMu. MccienoBaHus MOKa3bIBaIoOT,
YTO HauOOJIbIlIEe MOBBIIIEHNE AKTUBHOCTHU MEPEKUCHOTO OKMCIEHUS JUMUA0B 3aDUKCUPOBAHO MPU XPOHUUYECKOM
MHGEKIIMOHHOM PUHUTE, TaK XK€ KaK M1 HAMOOIbIINI IUCOMO3 CIU3UCTON 000JJ0YKH MOJOCTH HOCA BBISIBIIEH UMEHHO
Mpu TaHHOM (eHoTuIe. TakuM 00pa3oM, BEAYLIUM MMaTOTCHETUUYECKUM MEXaHMU3MOM TPH XPOHUUECKUX PUHUTAX
SIBIISICTCSI TUTIOKCHSI, BBI3BAHHASI MHTEPMUTTHPYIOIIEH 3aI0XKEHHOCTBIO HOCA, KOTOpas CITIOCOOCTBYeT M3MEHEHHIO
B cucteme [10OJI-AO3. I1pu 3TOM aKTUBUpOBaHHAS MUKPOOHAas (Jopa TaKxKe CITIOCOOCTBYET YCUIIEHUIO JaHHBIX W3-
MEHEHMIA.

Karoueeuie caoea: xpornuyeckuii punum, gpenomun, Mukpogaopa, 0ucouos cAu3uUcmol NoA0Cmu Hocd, AUNONePOKCcUOayUs, akmopsl
AHMUOKCUOAHMHOI 3aWUMbL, YCA08HO-NAMOEHHbIE OAKMePUU.

CHARACTERISTICS OF THE BLOOD PLASMA “LIPID PEROXIDATION — ANTIOXIDANT
PROTECTION” SYSTEM DEPENDING ON NASAL MUCOSA MICROFLORA COMPOSITION
IN VARIOUS CHRONIC RHINITIS PHENOTYPES

Smirnova O.V."2, Goncharova N.S.!

! Federal Research Center “Krasnoyarsk Science Center” of the Siberian Branch of the Russian Academy of Sciences,
Scientific Research Institute of Medical Problems of the North, Krasnoyarsk, Russian Federation
2Siberian Federal University, Krasnoyarsk, Russian Federation

Abstract. Chronic rhinitis is the most common ENT disease. Over the past decade, there has been an increased incidence
of chronic rhinitis. In all forms of chronic rhinitis, there is a decrease in the protective properties of nasal mucous
membrane, which can be accompanied by activation of nasal bacterial microflora. Dysbiosis of nasal mucous microbiota
contributes to the development of inflammation, activation of immune cells with the development of immune reactions,
activation of lipid peroxidation processes and changes in the activity of antioxidant defense factors in nasal cavity and
blood. There is evidence that different phenotypic variants of chronic rhinitis are characterized by own specific spectrum
of microorganisms in the nasal cavity, which significantly affects the course of diseases, as well as the state of the lipid
peroxidation — antioxidant protection (LPO—AQP) system. The aim of our work was to comparatively assess quantitative
composition of the microbial flora and indicators of the LPO—AOP system in patients with various forms of chronic rhinitis.
The article presents the results of a laboratory examination of 165 patients with chronic rhinitis, including 45 patients
with chronic allergic rhinitis, 49 patients with chronic vasomotor rhinitis, 32 patients with chronic atrophic rhinitis, and
39 patients with chronic infectious rhinitis. The control group consisted of 40 apparently healthy donors. In accordance
with the study design, at the first stage, all subjects underwent a bacteriological examination of nasal mucous membrane
and a quantitative assessment of the isolated microflora representatives. At the second stage, the LPO—AOP indices
were determined in the blood plasma using a spectrophotometric method. Statistical analysis of the obtained results was
performed using the Statistica 8.0 software package. To assess differences in the groups, the Kruskal—Wallis, Mann—
Whitney, and Wilcoxon nonparametric tests were used. The critical level of statistical significance for testing scientific
hypotheses was considered equal to p < 0.05. The data are presented as a median (Me) and interquartile range (Q,;—
Q55). Changes in nasal mucosa microbiome induce a decrease in the activity of antioxidant defense factors in all studied
phenotypic forms of chronic rhinitis. In cases of chronic allergic, vasomotor and infectious rhinitis, a significant increase
in the level of both primary and secondary lipid peroxidation products is observed. Studies show that the greatest increase
in lipid peroxidation activity is recorded in chronic infectious rhinitis, as well as the greatest nasal mucosa dysbiosis
is revealed in this phenotype. Thus, the leading pathogenetic mechanism in chronic rhinitis is presented by hypoxia due
to intermittent nasal congestion, which contributes to changes in the LPO—AQOP system. At the same time, activated
microbial flora also contributes to aggravation of such changes.

Key words: chronic rhinitis, phenotype, microflora, dysbiosis of the nasal mucosa, lipid peroxidation, antioxidant defense factors,
opportunistic bacteria.

BeepneHue

XpOoHUUYECKHNE PUHUTHI IBIISIOTCSI CAMBIMU pac-
npocTpaHeHHBIMHU 3ab6oneBaHusIMU JIOP-opraHos.
B TeueHuMe ToCIemHUX IECSITU JIET OTMEYEH POCT
3a00J1eBAEMOCTH XPOHUYECKUM PUHUTOM, OOy-
CJIOBJIEHHBIN YyXYAIIAIOIIMMUCS 2KOJOTMYECKUMU
YCIIOBUSIMU, YBEJIMYCHUEM PECIUPAaTOPHBIX ajlIep-

T€HOB U BUPYCHBIX 3a00JI€BaHUI, NPOrpeCcCUpyo-
UM CHUXKEHUEM MECTHOTO M OOIIEeT0 UMMYHHUTE -
Ta, MO3AHEW 0OpaaeMoCThIO 32 MEAUIIMHCKOMN MO~
moibto [1, 3]. I[Tpu Bcex hopMax XpOHUYECKOTO pU-
HUTA IIPOMCXOANUT CHUXKCHUE 3aIIUTHBIX CBOMCTB
CJIU3UCTON OOOJIOUKM TOJIOCTU HOCA, YTO MOXKET
COITPOBOXAAThCS aKTUBAlIUEN ee OaKTepualbHON
Mukpodopbl. A1ucOrMo3 MUKPOOUOTHI CIAU3UCTON
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000JIOUKH HOCOBOI MOJOCTU CITOCOOCTBYET pa3BU-
THUIO BOCITAJEHU I, aKTUBALIUM UMMYHHBIX KJIETOK
C pa3BUTHEM MMMYHHBIX PeaKIIUil, aKTUBU3AILIIN
MPOIIECCOB JIUIIONIEPOKCUAAIIM W W3MEHECHUIO
aKTUBHOCTU (haKTOPOB aHTMOKCUIAHTHOI 3aIu-
Thl B HOCOBOI1 MOJ0CTU U B KpoBu [11]. UMeroTcs
MaHHBIE, YTO pa3HbIc DEHOTUITNYECKNEC BapUaHTHI
XPOHUYECKNX PUHUTOB (Ba30MOTOPHBIN, ajiep-
TUYECKU, aTpoPUUeCKUl U MH(PEKIITMOHHBIN) Xa-
PaKTEepU3YIOTCSI CBOMM CIIEKTPOM MUKPOOPraHU3-
MOB B HOCOBOM ITOJIOCTH, KOTOPBIA CYIIIECTBEHHO
BIMSICT Ha TCUCHME 3a00JIeBaHMIT, a TaKXe Ha CO-
crtosHue cucteMbl [TOJI—AO3 [7, 13]. YuuTtsiBas,
YTO XPOHUYECKUE PUHUTHI IEPBUYHO UMEIOT CXO/I-
HYIO CHMIITOMAaTHUKY, BBISIBJCHUE WHAUBUIYAJb-
HOro Habopa BO30yoMTEJIeit, a TaKxXKe OIIpeaesie-
Hue nokaszateneid cuctembl [TOJI-AO3 no3BoauT
OCYIIECTBUTH M OIITUMU3UPOBATH CBOEBPEMEHHOE,
nepcoHUULMPOBAHHOE JiIedeHUEe U TIpoduaak-
TUKY JaHHBIX cocTOssHUI [4, 5, 6]. Bce aTO cBUIE-
TEJIBCTBYET 00 aKTyaJIbHOCTU M3yYCHUS MUKPO-
¢Jopbl cIU3UCTOl 000JI0YKM HOca, MoKa3aTesei
JIUIIOIEPOKCUIAIIUU U (haKTOPOB aHTHUOKCUIAHT-
HOM 3aIIMTHI IIPU PA3TUIHBIX (PEHOTHUIHUECKHUX
BaprMaHTaX XpOHUYECKOTO pUHUTA.

Llesibio Haleid paboThI SBUTOCH CPABHUTEIbHOE
U3y4YeHUEe KOJMYECTBEHHOI'0 COCTaBa MUKPOOHOM
dnopsl 1 nokasarteseit cucteMbl [TOJI-AO3 y na-
OUEHTOB C Pa3JIUIHBIMU (OpMaMU XPOHUUIECKOTO
pUHUTA.

Marepuanbsl n MeToapl

B pabote mpuBemeHbl pe3yibTaThl KOMITJIEKC-
HOTOo J1abopaTOpHOIro oOOCJiefOBaHMSI MallMeHTOB
kauHuku OOO «JIOP mentp» (r. KpacHosipck)
B niepmon ¢ 01.02.2021 o 02.09.2022 ¢ XP o6meit
YUCIEHHOCTHIO 165 yesoBek (77 MyKUUH U 88 KeH-
LIWH, cpeaHuii Bo3pact 43,5£0,9 rona). B ux uucie
ObITN 45 MallMEeHTOB C XPOHWYECKUM ajljiepruye-
ckuM puHHUTOM (XAP) (21 mykumHa n 24 XeH-
IIMHBI) B Bo3pacTe oT 20 10 67 jeT (CcpeaHuii Bo3-
pact 45,11£1,9 rona), 49 malieHTOB C XPOHUYECKUM
Ba30MOTOPHBIM puHUTOM (XBP) (26 My:kunH u 23
XKEHIIMHBI) B Bo3pacTe oT 24 mo 55 jeT (cpenHui
Bo3pacT 43,1%+1,9 roga), 32 60JbHBIX XPOHUYECKUM
arpoduueckuM puHUTOM (XAP) (12 my>xuuH u 20
XeHIIMH) B Bo3pacTe oT 33 1o 70 et (CpenHuii BO3-
pact 50,3+2.9 roma), 39 OOJBHBIX XPOHUYECKUM
UHPEKIMOHHBIM puHUTOM (XUP) (18 myxuuH
n 21 xeHuH) B Bo3pacte oT 30 mo 60 yet (cpen-
HUit Bo3pacT 46,3%+2,7 rona). KoHTposbHOI TrpyIi-
noit ciykninu 40 IMpakTUYECKU 3J0POBBIX JOHO-
pOB, HE MMCIOIIUX OTOPUHOJAPUHTOJOTUICCKUX
’KaJIOO M PUHOJIOTMYECKOro aHaMHe3a, Y KOTOPBIX
OTCYTCTBOBAJM WM3MEHEHUS CIU3UCTON 000J0Y-
KU ITOJOCTH HOCA TI0 pe3yJibTaTaM PUHOIHIOCKO-
nuu (18 My>XuuH n 22 XEeHIINH) B Bo3pacTe oT 18
1o 65 ner (cpexHuii Bospact 43,8+1,3 net). Bee uc-

cieayeMble TPYNIbl OBIIM COMOCTABUMBI IO TIOJTY
(p = 0,7) u Bo3pacty (p 0,6). Kputepusimu
BKJIIOYEHUSI B TPYIIbl MALUEHTOB U KOHTPOJb-
HYIO TPYIITY SIBUJINCH: MYKCKOM M 3KCHCKUI ITOJI,
Bo3pacT oT 18 mo 70 jeT, UHPOPMUPOBAHHOE CO-
rJacue Ha ydyacTue B uccienoBaHnuu. Kpurepusimu
BKJIIOUCHUSI B TPYINIIbI OOJBHBIX SIBISIJIUCH TTOMI-
TBepxXKaeHHbIe nuarHo3bsl: XAnP, XBP, XAP, XUP.
Hwuarnos XP BepuduiinpoBajcs 1Mo KIMHUIYECKUM
NaHHBIM, TaHHBIM aHaMHe3a U PUHODHIOCKOMUU
C MCIIOJb30BaHUEM OOIIECNIPUHATON KJlaccudpu-
Kalli Ha OCHOBAaHMM KJIMHHUYECKHX PECKOMEHIa-
it MuHucTepcTBa 3apaBooxpaHeHuss PD (2022).
JuarHoctuka XP ocyuiecTBisiiacb BpauoM-OTO-
PUHOJAPUHTOJIOTOM TIpYM OOpallleHUuUW IlallMeHTa
3a JICYCHHEM, C YUYETOM ITOJTHOTO KOMILJIEKCa WH-
CTpyMeHTajibHOTOo obcaenoBaHus. WMHpekuus
BHMY, tyGepkyne3, Haaiuuue HaApKOTUYECKOM 3a-
BUCUMOCTM U TSKEJbIX COMaTHMUYECKUX 3a0o0JieBa-
HUI OBLIN MCHOJb30BaHBI B KauyeCTBE KPUTCPHUCB
IS UCKJIIOYECHUS W3 BBIMICYIIOMSHYTHIX TPYIIIIL.
Wccnenosanme omobpero JIDK ®OUI KHI[ CO
PAH (rmpotoko Ne 11 ot 01.11.2020).

BceMm manueHTamM HamMu ObLIO HNPOBEAEHO OaK-
TEPUOJIOTUIECCKOE MCCICAOBAHUE CIM3NCTON 000-
JIOUKH TT0JIOCTU HOoca. B3siTue MmaTepuasia ajist 3Toro
MCCJIeIOBaHU S TIPOU3BOAUIIOCH ITPU MEpeaHEr pu-
HOCKOIIMHM CO CJIM3UCTOM CpEeIHEN HOCOBOMU paKo-
BUHBI ITOJIOCTH HOCA CTePUIBHBIM MUKPOONOJIOTH -
YeCKUM TaMIIOHOM. MUKpPOOMOJOTUYCCKUI TaM-
MOH MOMeIIaJIY B CTePUIbHY IO TPAHCIIOPTHYIO Cpe-
ny Diimca (Greetmed, Kuraif) ¢ akTHBUpPOBaHHBIM
yTJIeM U B Te4eHHe 2 YaCOB JOCTABJISIIN B J1abopa-
Topuio. IToceB ¢ TaMITOHA Ha TOBEPXHOCTH TBEPABIX
MUTATEAbHBIX Cpel OCYIISCTBISIETCS CTaHIapT-
HBIM MOJIYKOJIUYECTBEHHBIM MeTOIOM. BeiaeneHue
MHUKPOOPraHU3MOB IIPOBOAMIN Ha IHUTATEIbHBIX
cpenax: 5% KpoBSHOM arape, cTadUJIOKOKKara-
pe, arape OHao u Cadypo. KynbruBupoBaHue 1st
CTPEINTOKOKKA 1M TeMO(UIbHON MajJoYKH MPOBO-
TAJIOCH IIPH TTIOBBIIIEHHOU BJIAXKHOCTH CPEIbI B aT-
mocoepe, comepxanieir 5—10% CO,. Tloces mpo-
BOOMJIA CEKTOPHBIM METONOM. 3acesiHHbIE CPebl
MHKYOMpOBaJId B TEpMOCTaTe IIpU TeMIIepaType
37°C B Tteuenue 24 yacos. Ilpu HeoOxogmMoOCTHU
BBIPOCIIINE KOJIOHWU MepeceBaan Ha CKOIICHHBIN
MSICOTICTITOHHBIM arap IJIsI TOJAYyYeHUs YUCTHIX
KyJAbTYp M U3YyUYeHUs TIPU3HAKOB, HCITOJIb3Ye-
MBIX TIpU UAeHTUDUKaAOUU. O YUCTOTE KYJIBTYPHI
CYOIVJIN C TOMOIIBIO BU3YaJbHOTO U MUKPOCKO-
MUYECKOTO KOHTPOJsi. MaeHTHMdHUKAIMIO BEIIE-
JICHHBIX KYJBTYpP IPOBOAMJIU C MCIIOJb30BaHUEM
HauboJiee pallMOHAJIBbHOTO B KaXKIOM Cjliydyae Ha-
6opa MeToloB (KJIaCCMYEeCKMEe TECThI, XpPOMOIEH-
HBIC CpeIbl, MUMMYHOCEPOJIOTHUYECKNE METOMIbI,
macc-crektpometrpuss MALDI-ToF). Poct wmu-
kpo6oB B 102> KOE/MmJ onpeneisiivi Kak CKYAHBIA,
B 10° KOE/Mn — kak yMepeHHBbI; B 10° 1 BbIIIe
KOE/Mn — xak MmaccuBHBII [10].
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B coorBeTcTBUM ¢ AM3aiilHOM UCCIEAOBaHMS
MEepBUYHBIN 3a00p MaTepualia MPOBOAMUJICS OO Ha-
yajia Tepanuu. Ha nepBom 3Tane ObLJIO ITPOBEICHO
HCCIeIOBaHNE MUKPOOMOMa CIIM3UCTON 000JI0YKH
MOJIOCTU HOCA, a TaKXe KOJIMYECTBEHHasl OlleHKa
BBIJIEJICHHBIX MTPeacCTaBUTEeIe MUKPOMIIOPHI y Ta-
LMEHTOB C XPOHUYECKUM PUHUTOM B 3aBUCMOCTHU
oT ero (heHoTuIIA.

Ha cnenyrouieM stane HeJbHYIO rernapuHU3M-
POBaHHYIO KPOBb OOJIBHOTIO, B3SITYIO ITPU OOpaliie-
HUU 32 MEAUIIMHCKON MOMOIIbIO O Ha3HAYCHUS
MaTOreHEeTUYECKON Tepanuu, IIEHTPUPYyTupo-
Baiu 15 muHyTt nipu 1700g, oTOupaiu aauKBO-
ThI TIJ1a3Mbl U XpaHUIU TIpu Temnepatype —20°C.
Onpenenenne nokasareiein [1OJI-AO3 B niazme
HAaIlMECHTOB U JINI KOHTPOJBHOM I'PYIITHEI IPOU3BO-
IUINCh Ha criekTpodoTtomeTpe «Ihermo Scientific
Genesys 10 vis» (CHIA). OnpeaeneHue coaepka-
HUs JueHoBbIX KoHbloraToB (DC) B mia3me Kpo-
BU MPOBOAMIIM MYTEeM PEaKIIUM TJIa3Mbl B CMECU
n3onpomnaHoi/rentad (1:1) ¢ mo6asiaenmem HCI
1 hoToMeTpupoBaHUEeM Mpu 232 HM MPOTUB KOH-
TPOJIbHOI TIpoObl. OrmpeneseHue CoOACpKaHUS
MaJioHOBoTO nuanbaerunaa (MDA) mpoBogmian Me-
TOJOM, B3aMMOJIEUCTBUU €ro ¢ 2-TuodapOuTypo-
BOU KHCJIOTOUN 1 00pa3oBaHUEM XpPOMOTEHa C MaK-
CUMYM TIOTJIOLIEHUS B TIPU AJIMHE BOJTHBI 532 HM.
AKTUBHOCTB cyTiepokcuaaucmyTassl (SOD) ompe-
nenstan o Mmetonuke E.E. y6uHunHoi u ap. [16,
21]. MeTon ocHoBaH Ha crocodHocTu SOD KoH-
KypMpOBaTh C HUTPOCUHUM TeTpa30JMeM 3a Cy-
NepOKCUAHBIE aHMOH-paAuKalbl. AKTUBHOCTH
kaTtanasel (CAT) ompenensinm mo CHUXKEHUIO KO-
JMJecTBa Mepokcuaa B mpobde. BoccTaHOBIEHHBI
rnytatuoH (GSH) onpenensiiu B peakLuu
¢ 5,5-putno-6mc-2-HUTPOOEH30MHOM  KHMCJIO-
Toii. OmpenencHUe ComepKaHUS IIePyIOIIa3Mu-
Ha (CP) npoBoauioch METOAOM, OCHOBAHHBLIM
Ha OKHCJeHUU n-peHuseHmamuHa. [lo ckopo-
CTHM CHUHTE3a TJyTaTHOH-S-KOHBIOTaTOB MEXIY
BOCCTAHOBJICHHBIM TJIYTaTUOHOM W 1-XxJIop-2,4-
JTUHUTPOOEH30JIOM  ONpeneasiiu  aKTUBHOCTb
rnytatTuoH-S-TtpaHcdepasnl (GST). AKTHUBHOCTH
rnytatuoHmnepokcugassl  (GPO) paccumThiBa-
U TI0 B3aWMMOICHCTBHIO TUAPOIIEPEKUCU TPET-
OyTuna c riryTaTuoHoM [14, 22].

IlpoBonuicss CTaTUCTUYECKUI aHalU3 IIOJdY-
YEHHBIX Pe3yJbTaTOB C HCHOJb30BaHMEM IIaKeTa
OPUKJaIHBIX IporpaMM Statistica for Windows 8.0
(StatSoft Inc., CIIA, 2008) m Microsoft Excel
(Microsoft, CIIIA, 2007). /115 oLeHKHW pa3auduii
B IpyIIax KMCHOJb30BaJUCh HeIlapaMeTpUUIeCcKre
kputepuu Kpackena—Yonnuca (as1 Tpex u 6oJiee
rpyni cpaBHeHUs1), MaHHa—YUTHU U YUJIKOKCOHA
(nnst mormapHoro cpaBHeHUs ). Kputnueckuii ypo-
BE€Hb CTaTUCTUYECKON 3HAYMMOCTM TPU ITPOBEP-
KU HayYHBIX TUIIOTE3 cuuTaica paBHBIM p < 0,05.
JlaHHble TIpeacTaBieHbl B BuUie MenuaHbl (Me)
U MHTEePKBapTUIbHOTO pa3maxa (Q,s—Qs) [2].

Pesynbrarhl

Ha nepBoM aTame wuccienoBaHUsI TpOBeIe-
Ha KOJMYECTBEHHAsl OLIEHKA BBIIEJIEHHBIX Tpe-
craBUTeeit MUKpodaopsl (Tada. 1). ¥ OGOJBHBIX
¢ XAnP no gaHHBIM 0aKTEPUOJOTrMYECKOro UC-
cJIEOBaHUSI CJIVU3UCTON TMOJIOCTU HOCA BBISIBJIIEHO
CTaTUCTUYECKU 3HAYMMOE YBEJIMUYEHUE TUTPOB
BBIIICJICHHBIX MUKPOOPTraHU3MOB pona Enterobacter
n  Corynebacterium OTHOCUTEJIBHO ITAIIMCHTOB
¢ XBP, XAP 1 KOHTpOJbHOI TpyHnbl. ¥ OOJbHBIX
¢ XBP nmo paHHBIM 0akKTepUOJIOTMYECKOTO WUC-
CJICMOBAHUS CIM3MCTOM IIOJIOCTU HOCA BBISIBJICHO
CTAaTUCTUYCCKU 3HAYNMOE YBEJIWUYEHHE TUTPOB
BbIIEJIEHHBIX MUKpoOOpraHusMoB popaa Klebsiella
OoTHOcUTeJbHO nanueHToB ¢ XAaP, XWUP. ¥V 6oab-
HBIX ¢ XAP 110 1aHHBIM 6aKTEPUOJIOTUYECKOTO UC-
CJIEMOBAHUS CIM3UCTOM IIOJIOCTA HOCA BBISBJICHO
CTAaTUCTUYCCKU 3HAYNMOE YBEJIMUYCHHUE TUTPOB BHI-
NIeJIEHHBIX MMKPOOpPraHU3MOB popaa Acinetobacter
OTHOCHUTeNIbHO mnainueHToB ¢ XAnP, XBP; pona
Klebsiella orHOCUTeTbHO MaliueHTOB ¢ XAP, XBP,
XAP 1 KOHTPOJBHOU IPYIIIIHI.

VY nmaumeHTOB U3 IPyNIbl KOHTPOJIS B OOJbIINH-
CTBe clly4yaeB HNpHUCyTCcTByeT Mukpodopa (80%).
MuKpoOMOIIeHO3 MOJOCTH HOca — OWHAMHUIHOE
COCTOSTHUE, KOMITO3UIIMIO KOTOPOTO COCTaBJISIIOT
MHOXECTBO MMKPOOPraHU3MOB KaK TMOCTOSIHHO
NEePCUCTUPYIOIINX Ha CIM3UCTBHIX 000J0YKaX IIbI-
XaTeJIbHBIX ITyTel, TaK U CIyJYallHO ITOITadafolIinX
B HOC C BIbIXaeMbIM BO31yXoM [9]. ¥V manueHTOB
C XPOHUYECKHUM HHMEKIMOHHBIM PUHUTOM MMU-
kpodJiopa rpucyrctByeT B 100% ciiydyaeB, 4TO 00b-
SICHSIETCSI DTHOJIOTHEl MTaHHOTO 3a00JeBaHUS —
HaJlnIreM MTHPEeKIINOHHBIX areHToB. HamMeHbIIee
KOJIMYECTBO MpeACTaBUTEIe MUKPOOUOTHI BbISIB-
JICHO y MAIIMEHTOB C XpPOHUYECKUM Ba30MOTOPHBIM
PUHUTOM, YTO BEPOSITHO OOYCJIOBJICHO aKTUBHBIM
MEXaHMYECKUM OYMIIEHUEM CJIM3bI0 CIU3UCTOU
HOCOBOM MOJOCTM U YaCThIM HCIOJIb30BaHUEM
B JICUCHU U TaK1X OOJIbHBIX MHTPaHAa3aIbHBIX TJII0-
KOKOPTUKOCTEPOUIOB C MPOTHUBOBOCIIATUTEIIb-
HBIM JIEUCTBUEM 1 COCYIOCY>KMBAIOLIUX CIipeeB [§].

B rpymnmne KOHTpoJisl BBISIBJIEH POCT KOKKOBOIt
M TTaJIOUKOBOM (DJIOPHI, ¥ OOJBHBIX XPOHUYECKUM
WHGEKIIMOHHBIM PHUHUTOM OIIPEHOCISIIOTCS BCe
NpEeACTAaBUTEIN MUKPOOMOTHI: KOKKHU, MaJTOYKH
U TpUOBI, MOSIBJICHUE TTOCIEAHUX, BEPOSITHO, 00Y-
CJIOBJICHO YaCTBIM JICUeHUEM aHTHUOAKTepUaIbHBI-
MM JIeKapCTBEHHBIMU cpeacTBaMu. [1pu xpoHuuec-
KOM aTpOo(UISCKOM PUHUTE HOJSI IMTAaJTOYKOBUIHBIX
OakTepuii mpeobsagacT OTHOCUTEIBHO BCEX NIPY-
rux (GOpM PUHUTA U KOHTPOJBHON T'PYIIIIBI U CBSI-
3aHa Cc yacThIM oOHapyxeHueM Klebsiella spp., sB-
JISTIONIEMCS OMHUM M3 TJIaBHBIX 3THOJIOTMUYECKUX
¢GaKkTOpOB pa3BUTHUS aTPOPUU CIAUZUCTOI 000JI0U-
KU TTOJIOCTHU HOCAa.

I[Ipn olleHKe KOKKOBOI (BJIOPHI Yy 3IOPOBHIX
MalMeHTOB BBISBISIOTCS TIPEICTABUTENIN poja
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Staphylococcus, 3 ero BUAOB HauboJiee yallle BCTpe-
yaetcs S. epidermidis, nogoOHbIE U3BMEHEHU ST OOHA-
PY>KEeHBI TPY XPOHUYECKOM aJIJIEPruyeckom, Ba3o-
MOTOPHOM, aTpodryeckoM puHute. M3BecTHO, 4TO
MPU IJTUTEIbHBIX puHUTAX B 25—28% 11p06 npu mc-
CJIEIOBAHUU W3 OTAESIEMOro ITOJIOCTH HOCa U HO-
COTJIOTKM HAXoO T S. epidermidis [19], ero miraMMBbl,
BBIJIEJICHHBIC TIPU Pa3JIMYHBIX BOCITAJIUTEIBHBIX
mpoiieccax, 00J1a1alT PsSIIOM T€HOB BUPYJEHTHO-
CTU, OTBETCTBEHHBIX 3a alAre3uio, MHBa3WIO, pac-
MPOCTPAaHEHNUE U MEPCUCTEHIIMIO MUKPOOPTaHMU3-
MOB, Ojlaromapsi HaJIM4YUIO aJATre3MHOB, TOKCMHOB
1 (DEepMEHTOB, MO3BOJISIIONIMX «YXOAUTh» OT BO3-
IECTBUSI MMMYHHOM CUCTEMBbl XO3SITMHA W BBI-
3bIBaTh B MeCTe JIOKaJu3alluu WHOEKIIMOHHBIN
npouecc [18]. IIpu xpoHUUYeCKOM UHMEKIIMOHHOM
PUHUTE Ha TIEPBOM MECTe CpPeAM IIPEICTaBUTE-
Jaeit popa Staphylococcus BBISIBISIIICS BUA S. aureus.
S. aureus SIBIISIETCSI TOKa3aHHBIM TTaTOT€HHBIM
MmpeacTaBuTeIieM MUKPOOWOTHI TOJOCTU HOca,
CIIOCOOCTBYIOIIIMM XPOHU3AIlMKW BOCITAJICHUS TTPU
pUHHUTaX pas3juyHoro reHe3a [19]. YHukaibHas
CIIOCOOHOCTh S. aureus MpoOAyLUPOBATh DHTEPO-
TOKCUHBI CO CBOMCTBaAMU CYIIEpaHTUTEHOB, BIIUSI-
IOIIMX Ha JIOKAJbHYIO TTOJMKJIOHAJIBHYIO aKTHB-
HOCTb JUM@OIIMTOB, TO3BOJSIET 3TOMY MUKPO-
OpraHu3My 3aHUMaThb OJHO M3 JOMUHUPYIOIINX
MOJIOKEHU T B MUKPOOMOTE BEpXHUX TBIXaTeIbHBIX
nyteit [12, 15].

dnopa u3 pona Streptococcus ipeacTaBiieHa S. vi-
ridans, BbIsSIBIIeHAa y BCeX ITAllMEHTOB C XPOHMWYEC-
KM PUHUTOM, KpOMe OOJIbHBIX M3 TPYIIITEI C XPO-
HUYECKUM WHMEKIIMOHHBIM pUHUTOM. IIpm Xpo-
HUYECKOM WH(EKIIMOHHOM PUHHMTEe MUKpodiopa
pona Streptococcus TipeactaBiaeHa S. pyogenes, OT-
BETCTBEHHBIM 3a MOSIBJICHUE THOMHOTO OTIE/ISIEMO-
ro M3 TOJIOCTU HOca. B KOHTPOJILHOI TpyIiTe poj
Neisseria npencrtapjieH BugamMu N. flava, N. mucosa,

aHaJIOTMYHbBIE Y BCEX IMTallMEHTOB C XPOHUYECKUM
PUHUTOM, KpOMe OOJBHBIX C XPOHUYECCKUM WH-
(GEeKIIMOHHBIM PUHUTOM, TIe OOHApyKMWBaeTCs Tia-
TOreHHbI1 N. meningitidis, CIOCOOHBIN YTSIXKEIUTh
KJIMHUYECKOe TeUeHHUE XPOHNYECKOTO PUHUTA.

Acinetobacter B rpyIirie KOHTPOJS MpeacTaBieH
BUIOM A. baumannii, NIpu XpOHUYECKOM aTpoPu-
YeCKOM " WHQEKIIMOHHOM pPUHUTE BBISBIISIOT-
cs 3 mpeacTaBuTeNisd JaHHOTrO pona: A. baumannii,
A. lwoffii 1 ¢ HaUMEHBIIUM KOJIUYECTBOM A. pittii
Npu  XPOHUYECKOM  aTpoUIeCKOM pPUHUTE.
VY npakTuyecku 3A0pOBBIX J0OOpPOBOJIbLEB Oak-
Tepuu pona Klebsiella mpeacTaBieHbl BuUIAMU
K. pneumoniae, K. oxytoca, mpu XpOHMYE€CKOM Ba30-
MOTOPHOM PUHUTE BBISBISIETCS TOJBKO K. oxytoca.
IIpakTndeckn y BceX MAllMEHTOB ¢ XPOHUYECKUM
aTpOoPUIECKUM PHUHUTOM BEISIBISIIOTCSI BCE W3-
Y4YeHHBI€ BUAbl MUKPOOPTaHU3MOB poaa Klebsiella,
YTO yKasblBaeT Ha Ba’KHEWIYIO ITaTOreHeTHuYecC-
KYI0 pOJib JAHHOTO BO30YyAUTEJNISI B Pa3BUTUM Jie-
reHepaTUBHBIX W3MEHEHWI SITUTEINOLUTOB IIPU
aTpoUUeCKOM PUHHUTE.

Muxkpodaopa pona Enterobacter ooHapy>K1uBa-
eTCsl TP XPOHUYECKOM aJIJIepru4ecKoM PUHUTE
(E. cloacae, E. sakazakii) n XpoHUYE€CKOM UH(PEKIIM-
oHHOM puHute (E. sakazakii). YBeaudeHue 1pen-
CTaBUTEJIbCTBA YCJIIOBHO-TIATOTEHHBIX OaKTepuid
ceMmeiictBa Enterobacteriacea Ha CcAU3UCTOU 000-
JIOUKE HOCa ITPU XPOHUYECKOM PUHUTE CBUACTEIb-
CTBYET O JUCOMOTUYECKOM M3MEHEHUU U MX HECO-
MHEHHOI pOJIY B pa3BUTUH BOCITAJIUTEIHLHOTO MPO-
necca. Mukpodaopa pona Corynebacterium BCTpe-
JaeTcs TPU XPOHUYECKOM ajlJIepruiyecKOM PUHUTE
(C. ulcerans, C. striatum) 1 XpOHUYECKOM UHPEKII M-
oHHoM puHuTte (C. ulcerans). Pon Proteus, a uMeH-
Ho BUA P. mirabilis BcTpedaeTcss BOAUMHAKOBOM MPO-
HEHTHOM COOTHOIIEHUU Yy ITAIlMEHTOB W3 TPYIIIThI
KOHTPOJIS U Y NalIMEHTOB C XPOHWYECKUM MH(PEK-

Ta6nuua 2. MNokasaTtenu NPOOKCUAAHTHON CUCTEMbI B NJ1a3mMe KPOBU y 60NbHbIX XPOHUYE€CKUM PUHUTOM

B 3aBUCMMOCTHM OT peHoTUna

Table 2. Prooxidant system indices in blood plasma of patients with chronic rhinitis depending on phenotype

KOHeryonJ;baHaﬂ BonbHblie XAnP BonbHblie XBP BonbHblie XAP BonbHble XUP
Mokasatenu Control group Patients with CAIR | Patients with CVR | Patients with CAR Patients with CIR
Indicators n=40 (1) n=45(2) n=49 (3) n=232(4) n =39 (5)
Me Q,5—Q5 Me Q,5—Qy5 Me Q,5—Qy5 Me Q,5-Qy5 Me Q,5—Qy5
DOuneHoBble 0,66 | 0,56-0,77 | 0,88 | 0,85-0,97 | 0,69 | 0,65-0,82 | 0,95 | 0,84-0,97 | 0,94 | 0,81-1,12
KOHbBIOFaThbl,
MKMOb/N P-4 < 0,001 p:-s < 0,001
Diene conjugates, P, < 0,001 P25 < 0,001 Dy < 0,001 D, . < 0,001
pmol/I
ManoHoBbii 2,24 1,6-3,01 297 | 2,31-3,12 | 2,31 1,91-3,01 | 3,45 | 3,22-3,74 | 3,45 | 2,99-3,94
nanbaerng,

ﬂmonb71 r 6‘lm(a P14 < 0,001 Pis < 0,001
Malonyldialdehyde, pi»= 0,006 P.-3 = 0,009 P.-4 < 0,001 P.-5 < 0,001
nmol/1 g protein P-4 < 0,001 Ps-5 < 0,001

Mpumeyanue. Cm. npumeyaHus k Tabn. 1.
Note. See notes to Table 1.
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Mukpodnopa 1 NMOJ1-AO3 npu XPOHNYECKMX PUHMUTAX

LIMOHHBIM pUHUTOM. E. coli, P. aeruginosau Candida
BCTPEYAIOTCS TOJBKO y MAllMEHTOB C XPOHUYECKUM
MHGEKIITMOHHBIM PUHUTOM.

V NaimeHTOB ¢ XpOHUYECKUM MHMEKIINOHHBIM
PUHUTOM U3 KOKKOBOW (hJIOPHI BBHISIBJIEHO CTaTH-
CTMUYECKU 3HAuMMOE YyBeJIMYEHHE TUTPOB BbIIE-
JICHHBIX MUKPOOPTaHU3MOB pona Staphylococcus,
Streptococcus, Neisseriae OTHOCUTEIBHO KOHTPOIb-
HoIi TpynIibl. I3 majoukoBuIHOM (JIOpHI y Manu-
€HTOB C XPOHMYECKUM aJIIePTrUYEeCKUM PUHUTOM
BBISIBJICHO CTaTUCTUYECKM 3HAYMMOE YBeInde-
HHE TUTPOB IIpeacTaBuTeleii poma Enterobacter,
Corynebacterium  OTHOCUTEJIBHO  KOHTPOJBHOU
TPYMIbI, ¥ MAallMEHTOB C XPOHUYECKUM Ba30MO-
TOPHBIM U aTPOGUUECKUM PUHUTOM — yBeIu4e-
HHEe TUTpa MUKPOOpPraHu3MoB pona Klebsiella ot-
HOCHUTEJIbHO KOHTPOJILHOW TPYMIbl, Y TAllUeHTOB
C XPOHMYECKMM MHMEKLUMOHHBIM DUHUTOM CTa-
TUCTUYECKU 3HAUYMMOE YBEJIUYEHHE TUTPOB BhICE-
aHHOW MUKpodopsl pona Klebsiella, Escherichia,
Enterobacter, Corynebacterium, Pseudomonas oT-
HOCHMTEJIbHO KOHTPOJIbHOU rpymnibl. TUTPBI poaa
Candida onpeenIroTCsA TOABKO ITPU XPOHUYECKOM
NHGEKITMOHHOM PUHUTE.

Ha crnepyrouieMm sTarne uccieToBaHUS MBI W3-
yuunau ocobeHHoctu cucteMbl [TIOJI-AO3 B ma3-
Me kpoBu 0o0JbHBIX ¢ XAnP, XBP, XAP nu XUP
(Tabm. 2). AHaaW3 MOJYYCHHBIX PE3yJIbTaTOB MC-
CJIEOBAHUSI TPOOKCUAAHTHON CUCTEMBI B TIJIa3zme
KPOBHM y OOJIBHBIX pa3JMUHBIMUA BapruaHTaMU XPO-
HUUYECKOI'0 pUHHUTA BBISIBUJ TOCTOBEPHO 3HAUMMOE
yBeJan4YeHne Meaguanbl KoHneHTpauuu DC u MDA
y nauueHToB ¢ XAnP, XAP u X1UP otHOcuTesb-
HO KOHTPOJBHOW TIpynnbl U nanueHToB ¢ XBP.
ITokazatenr MDA MakcumalbHO BO3pacTas Ipu
XAPu XNUP — B 1,54 paza, npu XAnP — B 1,33 pa3
OTHOCHUTEJIIbHO HOPMaJIbHBIX BeJIWYMH. MenuaHa
KoHueHTpauuu DC MakcuMaJbHO BO3pacTas Mpu
XAP — B 1,44 paza, npu XUP — B 1,42 pa3za, a npu
XAnP — B 1,33 pa3 oTHOCUTENbHO HOPMaJIbHBIX
BenuunH. [loBBIICHHOE comep:KaHMEe MaJIOHOBO-
ro AUaJIbJeTUa U JUSHOBBIX KOHBIOTAT paclieHU-
BaeTcsl, KakK YCUJIEHHE TEPEKUCHOTO OKHWCICHUS
JIUTTUI0B MeMOpaH KJIeTOK B CTOPOHY HAKOTLJICHM ST
npookcuaaHTos [17, 20].

IMpu vccienoBaHUM aHTUOKCUTAHTHOM CUCTe-
MBI (TabGj. 3) ObIJIO BBISIBJIEHO YMEHbIIEHUE Me-
nuaHbl KoHueHTpauuu COJl y Bcex 60bHBIX XP
OTHOCHUTEJIbHO KOHTPOJIBHOUM TPYMNBI, OOJbIICE
CHUKEHUE TIPOUCXOAMJIO B TJIa3Me MallueHTOB
¢ XAP u XUP, menbuiee npu XAnP u XBP. COJ]
npu XAP cunxena B 1,48 pa3, XUP — B 1,46 pas,
XBP — B 1,3 pa3, npu XAnP — B 1,23 pas.
Menuana koHueHTpauuu KAT B miazme KpoBu
YMEHbIINJIACh Y BceX 00JbHBIX XP OTHOCUTEIbHO
KOHTPOJBHOI Ipymnbl, 6oabine npu XAP u XUP,
meHbine npu XAnP. CAT npu XAP n ipu XUP
cHUXeHa B 2 pa3a, npu XBP — B 1,78 pas, npu
XAnP — B 1,42 paza. Ilpu uccienoBaHuu aHTU-

OKCUJAHTHOU CUCTEMBbI TaK e ObIJIO BBISIBJICHO
NOCTOBEPHOE YMEHbIIEHUE MeIWaHbl KOHIICH-
Tpauuu L1y 6onbHbIX XAP OTHOCUTENHbHO KOH-
TPOJBHOU rpynmbl U mantueHToB ¢ XAnP, LII1 npu
XAP cHukeH B 1,26 pa3 OTHOCUTEIBHO HOPMaJlb-
HBIX BeJMYMH. B miaasme KpoBu omnpenesseTcs
IOCTOBEPHO 3HAYMMOE YMEHBIIEHUE MeIUaHBbI
koHueHtpauuu ['CT y 6onpabix XWUP oTHOCH-
TeJIbHO KOHTPOJBHOW IPyMIibl U TPYIIN TMallMeH-
TOoB ¢ XANP n XBP, npu XAP MeaunaHa KOHLIEH-
TpallMyd JaHHOTO MoKa3aTesis NOCTOBEPHO HUXKE
gyeM y manueHToB ¢ XANP u XBP. I'CT ipu XHP
cHUXeHa B 1,29 pa3 OTHOCUTENbHO TOoKa3aTeJiei
B IpyIIIle KOHTPOJI.

B xone ucciaenoBaHuU OBIJIO BBISIBICHO YMEHb-
meHune Meauanbl KoHueHTpanuu ['TIO y 601bHBIX
XWP OoTHOCUTEJNIBHO KOHTPOJIBHOM T'PYIIIbl, JaH-
HbI Tokaszatenb npu XWUP cHuxen B 1,23 pas.
ITo pe3yabTaTaM aHaAJIU30B MPOU3OILIO YMEHbIIIE-
HUe MeauaHbl KoHLeHTpauuu BI'y Bcex 60JbHBIX
XP OTHOCUTEJIBHO KOHTPOJBHOUW T'pyIMIibl, 00JIb-
1Iee CHUXXKEHHWE MPOUCXOAUJIO B Tjla3Me MalllueH-
ToB ¢ XMP, Haumenbiee cHuxxenue npu XBP. BT’
npu XMNP caunxena B 1,41 pa3, XAP — B 1,31 pas,
XAnP — B 1,28 paz, mpu XBP — B 1,11 pas.

Takum o6pazom nipu XAnP u XBP npoucxoaut
JMOCTOBEPHO 3HAUYMMOE CHUKEHUE KOHIIEHTpaluu
menuanbl CO, KAT u BI' oTHOCUTENbHO KOH-
TPOJIbHOU rpynnbl; npu XAP npoucxoauT nocto-
BEpPHO 3HAUYMMOE CHUXEHUE KOHIIEHTpalluu Me-
nuanbl COJMl, KAT, BI' u II1I1 oTHOCHUTEJIBHO KOH-
TpOJIbHOM rpynbl, a ipu XM P — noctoBepHoO 3Ha-
YMOe CHUXKeHUEe KoHIleHTpanuu Meauanbl CO/I,
KAT, BI, I'CT u I'TTO oTHOCUTEIbHO KOHTPOJIb-
HbIX HUGp. Hanbonbliiee KoJau4ecTBO U3BMEHEHU
BBISIBJISIETCS B pa00OTE aHTUOKCUAAHTHOMN CUCTEMBI
npu XWUP, Haumenbinee — npu XAnP u XBP.

Ob6cyxaeHne

B KOHTpO/IBHOIM Trpynne B MUKPOGJIOpE CIIU-
3UCTON OOOJIOYKU TIOJOCTU HOCA BBISIBIISIOT-
cs1 MUKpOOpraHusMmbl: S. aureus, S. epidermidis,
S.  haemolyticus, S. saprophyticus, S. viridans,
N. flava, N. mucosa, A. baumannii, K. pneumonia,
K. oxytoca, P. mirabilis, KoTopble HE BbI3BIBAIOT
MaTOJIOTMYECKUX M3MEHEHMI B MeCTe UX OOHapy-
JKEHM S, U 3TO CBUACTEIBCTBYET O BHICOKOI aKTUB-
HOCTU JIOKAJIbHOIO M CUCTEMHOI'0 MMMYHUTETa
Ha JaHHBIA MOMEHT Yy IIPaKTUYECKHU 3I0POBBIX
. MHTepecHBIM (aKTOM SIBIISICTCS BBISIBJICHUE
P. mirabilis n A. baumannii y 310pOBBIX 1OOPOBOJIb-
LIEB IPY OTCYTCTBUU Y HUX KIMHUYECKUX IIPOSIBIIE-
HUI NHGUIIMPOBAHUS, CIeI0BaTSIIBHO, BO3MOXKHO
COCYIIIECTBOBAHME C YCJIOBHO-TIATOT€HHOM (D1opoii
Opu COXpaHHOU (GYHKIMM MMMYHHOUN CHUCTEMBI,
YTO TOKAa3bIBACT OTCYTCTBUE HEOOXOAMMOCTH IIO-
CTOSTHHOM caHAIIMW MUKPOMIIOPHI CAN3UCTOM 000-
JIOUKH TIOJIOCTU HOCA.
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Takum o6pa3zoM, BEAYIINM ITaTOreHETUYECKUM
MEXaHM3MOM ITPU XPOHUYECKUX PUHUTAX SIBJISICTCS
TUIOKCHSI, BBI3BAHHASI WHTCPMUTTUPYIOIICH 3a-
JIOXKEHHOCTBIO HOCa, KOTOpasi CIOCOOCTBYET M3Me-
HeHMio B cucteMe TTOJI-AO3. I[Ipu 3TOM aKTUBU-
poBaHHasi MUKpPOOHasl (pjopa Takxke CrocoOCTByeT
YCUJICHWIO TaHHBIX U3MEHEHM I 32 CYST BOCTIAICHUS.
IIpn XpoHUYECKOM aJIEPTUICCKOM PUHUTE BBISIB-
asitoresa S. aureus, S. epidermidis, S. viridans, N. flava,
N. mucosa, E. cloacae, E. sakazakii, C. ulcerans,
C. striatum, BeposiTHEE BCEro TaHHbIE MUKpPOOpra-
HHM3MBI CITOCOOCTBYIOT BOCITAJICHUIO, TIEPCUCTUPYIOT
B CJIU3UCTOM 000JIOUKE HOCOBOI TTOJIOCTH, BBI3bIBA-
IOT CEHCUOMJIM3allMI0 OpraHu3Ma C IOCIeAYIOIIH-
MU TUTIEPPEAKTUBHBIMU UMMYHHBIMHU PEAKIIUSIMU.
Ipu ucciaenoBanum cucrteMbl [TOJI-AO3 mna3mbl
BBISIBJICHO YCHJICHHWE ITPONYKTOB JIMITONEPOKCHUIA-
un (TDC, TMDA) 1 cHU3KeHUe aHTHOKCH IaHTHOI
GYHKIIMY B BUAC YMEHBIIICHUS MeIdaHbl KOHIICH-
TpalluM CYNepOKCUIANCMYTa3bl, KaTajaa3bl U BOC-
CTaHOBJIEHHOTO TJIyTaTUOHA.

CyrepoKcUAIMcMyTa3a KaTaJIu3upyeT ITUCMY-
TalMIO CYIMEPOKCHUIa B KUCIOPOA U TePOKCUI BO-
mopona. JlaHHBINM (epMEHT UTpaeT BaXXHEUIIYIO
pPOJb B aHTUOKCUIAHTHON 3aIINTE MPAKTUICCKU
BCEX KJIETOK, HAXOISIIIIUXCSI B KOHTAKTE C KUCJIOPO-
oM. DyHKIIMS KaTajdasbl CBSI3aHa C pa3pylIeHUeM
TOKCUYIHOTIO IIEPOKCHAA BOIOPOIa, 00pa3yIOIIero-
CsI B XOIIe pa3JIMYHBIX OKUCIUTEIIBHBIX IPOIIECCOB
B opraHusMe. CHUXeHHass (QYHKIIUS KaTajlasbl
NpU XPOHUUYECKUX PUHUTAX OYJIEeT ClTOCOOCTBOBAThH
HaKOIIJICHUIO TIEpOKCHIa BOAOpOda B KJIETKAaX,
W BBI3BIBATh YCWJICHHE MEPEKUCHOTO OKMUCICHUS
aunuaos [17].

Ilpu XxpoHMUYECKOM Ba30MOTOPHOM PUHUTE
BBISIBASIIOTCS S. epidermidis, S. viridans, N. flava,
N. mucosa, K. oxytoca, HoO B HeOOJIbILIOM KOJIUYe-
CTBE, UTO CBSI3aHO C OCOOCHHOCTSIMM TEUCHUSI TaH-
HOro 3aboJjieBaHUs U Tepanuu, Npu 3TOM BeayLIUM
MaTOreHeTUUYEeCKUM MEXaHM3MOM IIpU JaHHOM 3a-
0OoJIcBAaHUU SIBJISICTCSI HapyIICHWE HEPBHOM pery-
nguuu. [Ipy XxpoOHUYIECKOM Ba30MOTOPHOM PUHUTE
MMUHUMAaJbHBIN AUCOMO03 MUKPOMDIOPHI CAUZUCTONU
000JI0YKM HOCOBOI MOJOCTU COITPOBOXKIACTCS
TOJBKO CHUKEHUEM (PAKTOPOB aHTUOKCUIAHTHOM
samuTsl maasmel (LSOD, LCAT, LGSH).

Ilpu Bcex ocTanabHbBIX (DEHOTHUIIAX XPOHHUYEC-
KUX PUHUTOB 3HAUYMMOE HapylIeHWEe B MUKPO-
dope CIM3UCTON 000J0YKE HOCOBOM IIOJIOCTU
COTIPOBOXIAETCSl YCUJIEHHWEM IIPOILIECCOB Tiepe-
KHCHOI'O OKHCIIEHUS TUITUAoB. [Ipn XpoHMYeCKOM
aTpo(pUUEeCKOM pPUHUTE BBISBISIOTCSI MpeacTa-
Burenu S. aureus, S. epidermidis, S. haemolyticus,
S. saprophyticus, S. viridans, S. pyogenes, N. flava,
N. mucosa, A. pittii, A. baumannii, A. Iwoffii,
K. pneumonia, K. oxytoca, HO mpeobianaroT MUKPO-
opraHu3Mbl poaa Klebsiella, oTBeTCTBEHHBIE 3a Je-
reHepaTUBHO-IUCTPOGUUICCKIE U3MEHEHUS B 3TN -
TEJUOLMTAX C pa3BUTUEM aTpOGUU CAUZUCTOIM 000-

JIOUKH ToyiocTu Hoca. [1pu ncciienoBaHuM NpoayK-
TOB JIMIIONIEPOKCUAAIIMN BBISIBJICHO YBEJIUUYECHUE
MeauaHbl KOHICHTPAIIUU TUCHOBBIX KOHBIOTAaTOB
W MaJIOHOBOTO MUAJbICTHIA, & B aHTHOKCUIAHT-
HOM 3BEHE — CHUXXEHME CYIEepPOKCUIIMCMYTa3bl,
KaTaJia3bl, LIepyJioljia3MrHa 1 BOCCTAHOBJEHHOIO
rnytatuoHa. OCoOOEHHOCTBIO XPOHUYECKOTO aTpo-
¢dudyeckoro puHuUTa O6bBLJIO NMpeobiafaHUE B CHEK-
Tpe MUKpoOpraHusMoB pona Klebsiella spp. ¢ on-
HOM CTOPOHBI U CHUKEHUEM CONIePKaHU S LIePYJIOo-
nnasMuHa B AO3 ¢ npyroii ctopoHbl. BeposiTHO,
TaHHBIN MUKPOOPTraHW3M HapylllaeT CITIOCOOHOCTH
OeJika CBSI3bIBAaTh MEIb U y4acTBOBaThb B OOMEHe
KeJjesa.

I[Ipn xpoHMYEeCKOM WHMEKIIMOHHOM pPUHUTE
BBISIBJISIIOTCST TIPEACTABUTENN S. aureus, S. haemo-
Wyticus, S. saprophyticus, S. pyogenes, N. meningitides,
A. pittii, A. baumannii, A. Iwoffii, E. coli, E. sakazakii,
C. ulcerans, P aeruginosa, P. mirabilis, Candida.
BuisiBIeHO OTCYyTCTBHME W/UIM CHUKCHUE KOJIU-
yecTBa MpeacTaBuTesieli HopMoJIOphI, Yallle BbI-
SIBJISIIOTCSl TTaTOT€HHbIE U YCJIOBHO-IATOI€HHBIE
0aKTepuH, UMEETCs CaMblii BBIPAXKEHHBI TUCOU-
03 MHUKPOMIOPHI CIM3UCTON OOOJOYKHU ITOJIOCTU
HOCa I0 CPAaBHEHUWIO CO BCEMU JAPYTMMU XPOHMU-
YeCKMMM pPUHUTAMU, KOTOPBIA OOycJiaBiIuBaeT
IJIUTEIBHOCTh U TSIKECTh KJIMHMUUYECKOTO Tede-
HUSI. OCOOCHHOCTBIO XPOHUYECKOro WH(MEeKIu-
OHHOTO PUHUTA SBJSETCS HAJIWYUE TPUOKOBOM
¢J0pbl, BO3MOXHO, 3TO OOYCJOBJIEHO 4YacTbhIMU
aHTuOaKTepuaJbHBIMU KypcaMHU Tepaluu U OT-
CYTCTBHEM peaOMINTAIMU C IEIbI0 BOCCTAHOBIIC-
Hus HopModJopsl. B cucteme IMOJI-AO3 miazmbl
KpoBu TauueHTOoB ¢ XWMP BbIsIBIeHO ycujieHUe
munonepokcunauuu (TDC, TMDA), u 3Hauu-
TeJIbHOE CHUKEHHUE (DAaKTOPOB aHTHMOKCUIAHTHOM
samutel (LSOD, LCAT, lGST, LGPO, lGSH).
BripakeHHbI 1UcOM03 MUKPOMIOPHI CIU3UCTOMN
000JI04KHM HOCOBOM MOJIOCTHU IMPU JaHHOM PUHUTE
XapakKTepU3yeTCsd aKTUBHBIMU IIPEACTABUTEISIMU
10 ponoB ¢ HaMMuMeM TPUOKOBOI (hJIOPHI, UYTO, 6e3-
YCJIOBHO, COITPOBOXIAETCSI BBIPAXKEHHOW HMHTOK-
cukauuein. UMeHHO eii Mbl OOBSICHSIEM BbIpaskeH-
HOE€ HapyllleHHe B TJIyTaTUOHOBOM 3BEHE aHTHOK-
CUIAaHTHOMU 3aIIIUTHI.

N3MmeHeHUsT MUKpOOUOMa CIM3UCTON 000JIOU-
KU MOJIOCTU HOCA UHAYLMPYIOT CHUKEHUE aKTUB-
HOCTHU (paKTOPOB aHTUOKCUJIAHTHOM 3aIIUTHI IIPU
BCEX M3yYaeMbIX (DEHOTUMNHUYECKUX (popmax Xpo-
HHUYECKOTo pUHUTA. B cirydasix XpOHMYECKOTo aj-
JIEPrUYecKoro, BAa30MOTOPHOI0 U UHMEKIIMOHHOIO
pUHUTA HAOII0daeTCsI 3HAUUTEIbHBII POCT YPOBHS
KaK MePBUYHBIX, TAK 1 BTOPUUYHBIX ITPOAYKTOB JIH-
noriepokcuganuu. HKMcciaengoBaHusi TOKa3bIBAIOT,
4TO HaubOoJIbllIee MOBBIIIIEHUE aKTUBHOCTH Tepe-
KHWCHOTO OKHCJICHUS JUIIUAOB 3a(UKCUPOBAHO
Ipu XPOHUUYECKOM WH(PEKIMOHHOM PUHUTE, TakK
XKe KakK U HauOOJbIIUN AUCOUO3 CIU3UCTON 000-
JIOUKU MOJOCTU HOca BbisiBJIeH nmpu XP.
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B xone paboThl ObLIO oNpeaesieHo, YTO y malu-
€HTOB C XPOHWMYECKUMHM PUHUTAMHU BO BCEX TPyIIIIax
ObIJIO CHMXKEHME IIoKazaTejeil aHTHUOKCUIAHTHOMI
aKTUBHOCTUA C Pa3sBUTHEM aHTUOKCUIAHTHON He-
JIOCTaTOYHOCTU, YTO CBUIETEIBCTBYET O paHHEH
BOBJICYCHHOCTH AHTUOKCUAAHTHBIX (EepPMEHTOB
¥ OCJIKOB B ITATOJIOTMYECKU M TTPOIIECC M3-3a TUTIOK-

cuu [14] u BO3BMOXXKHOCTHU UCMOJb30BAHUS UX B Ka-
YecTBe AOIOJHUTEIbHBIX KPUTEPUEB TUATHOCTUKU.

AxtuBauusg npoueccoB IIOJI mpu Bcex XP,
KpoMe Ba30MOTOPHOTO, CIIOCOOCTBYET MojaepxKa-
HUIO XPOHUYECKOIro BOCHAJIEHUS B JAbIXaTeJbHBIX
nytsax [17, 20] u pa3BUTHIO MHTOKCUKAIIMOHHOTO
cuHapomMa [22].
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THE EFFECTS OF VALACYCLOVIR
ON POLYOMAVIRUS INFECTION (BKV)
IN KIDNEY TRANSPLANT RECIPIENTS
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Abstract. Polyomavirus-associated nephropathy (PVAN) is one of the most serious infectious complications in allograft
recipients, with the BK virus (BKV) being the primary etiologic agent. This study was conducted to investigate the efficacy
of valacyclovir on BK virus (BKV) infection and viremia control in infected patients in Iran. This quasi-experimental
study involved 21 Iranian patients. All kidney transplant recipients with a confirmed diagnosis of BKV infection based
on renal biopsy and PCR were administered standard therapy (reduced doses of immunosuppressive drugs) with or without
valacyclovir at a one-gram dose twice daily for one month. After collecting the data, the data was analyzed using SPSS 23.
The K-S test confirmed the normality of the quantitative data. Chi-square for trend, independent-t, and Fisher’s exact
tests were used to examine group homogeneity in terms of socio-demographic characteristics. Before the intervention,
a t-test was used to compare mean scores among the groups; and repeated measures independent sample test, pair sample
test, chi square test and ANOVA. The significance level of p < 0.05 was considered for all tests. The mean creatinine level,
mean GFR (Glomerular Filtration Rate) level, and median viral load in the serum were not significantly different between
the two groups at the time of graft rejection diagnosis. One month after treatment, the serum viral load decreased in 90.9%
of patients in the intervention group and 50% of patients in the control group, with the difference being statistically
significant (p = 0.038). Also, in the two-month review, the results showed that the reduction of the virus serum load level
was observed in 81.8% of patients in the intervention group and 40% of patients in the control group, and this difference
was statistically significant (p = 0.049). Mean age, body mass index, and transplant duration were comparable between
the two groups. Neither creatinine nor GFR levels differed significantly between the two groups after the intervention
(p = 0.557 and p = 0.387). Valacyclovir can effectively reduce the serum viral load in BKV-infected kidney transplant
recipients. This reduction, however, is not accompanied by an improvement in renal function or prevention of rejection.

Key words: kidney transplant, polyomavirus infection, valacyclovir.
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K. Samadi et al. MHdekumns n uMmyHuTeT

aBasercsd Bupyc BK (BKV). Hactosuiee ucciaenoBanue 0b1J10 MPOBEAEHO C LIEJb0 U3yYeHUs 3(DGheKTUBHOCTH Bajia-
nukaosupa npu BKV-uHbekunu u KoHTpose BUpeMun y MHGOUIIMPOBAHHBIX ManueHToB B MpaHe. B moBeneHHOM
KBa3MIKCIIEpPUMEHTAJbHOM MCCICI0OBAHUY NPUHSIIN yyacTre 21 manueHT u3 MpaHa. Bcem penunueHTaM mo4eqHOro
TpaHCIIaHTaTa C MOATBEePXKAECHHBIM aAuardHo3om nHbexkuuu BKV Ha ocHoBe 6uoncuu nmouku u [P HazHavamach
CTaHIapTHas Tepanus (CHUXEHHBIE 1036l UMMYHOEIIPECCAHTOB) C BaJallMKJIOBUPOM B 03¢ 1 T 2 pa3a B IeHb B Te-
yeHue 1 Mecsia uim 6e3 Hero. AHAJIU3 TTOJYYeHHBIX JaHHBIX OBLI TIPOBEIEH ¢ MoMOIIbIo TporpamMMbl SPSS 23. Tect
K-S monTBepana HOpMaabHOCTH KOJTMYSCTBEHHBIX pacipeneaeHus TaHHBIX. 119 n3yuyeHnsI OMTHOPOIHOCTH TPYIIIIBI
10 COLIMAIbHO-IeMOTpadMIeCKMM XapaKTepUCTUKAM HCITOIb30BaINCh METOIBI XU-KBaaApaT IS TPeHIa, He3aBUCH-
MBI t-KpUTEepUH 1 TOUHBIH MeTon Puirepa. [lepen BMeIIaTeIbCTBOM UCITOIB30BAJICS t-TeCT IJISI CPABHEHUSI CPETHIX
0aJI0B Cpeu I'PYIII, IPOBeIeHAa TTOBTOPHAS OIIeHKA He3aBUCHMOT0 BEIOOPOYHOTO TeCTa, TAaPHOTO BEIOOPOTHOTO Te-
cTa, KpUTEepU sl XM-KBaApaT U JUCTIEPCUOHHOTO aHaiu3a. [Ijist Bcex TeCTOB ObLT YCTAHOBJIEH YPOBEHB JIOCTOBEPHOCTHU
p <0,05. CpenHuit ypoBeHb KpeaTUHUHA, CPEHUI YPOBEHB CKOPOCTH Ki1ydooukoBoit pusrpariuu (CK®) u meanan-
Hasi BUpyCHas Harpy3ka B CBIBOPOTKE CYIIIECTBEHHO He pa3nyaiuch MEXY IBYMS I'PYTIIaMy Ha MOMEHT ITOCTAHOBKH
JIMarHo3a OTTOPXXEeHUsI TpaHCcIIaHTata. Yepes MecsIl mociie JieueHUst BUpYCHasl Harpy3ka B CBIBOPOTKE CTaTUCTHYE-
CKU JIOCTOBEPHO cHU3MIach y 90,9% maleHTOB B TpyIiIe BMelIaTeabcTBa 1 'y 50% MalieHTOB B KOHTPOJIBHOM I'pyTI-
e (p = 0,038). Kpome Toro, B Xoe 1ByXMECSIUHOIO MOHUTOPMHIA TIOKAa3aHO, YTO TOCTOBEPHOE CHUXKEHUE YPOBHS
BHUPYCHOII HArpy3Ky B ChIBOPOTKE Habronanoch y 81,8% mnaiueHToB B TpyIiie BMelaTeabcTBa U 'y 40% malueHToB
B KOHTpoJbHOM rpyte (p = 0,049). CpegHuit Bo3pacT, MHICKC MacChl TeJla ¥ MTPOAOJKUTEIbHOCTD TPAHCILIAHTAllM U
OBLIM COMOCTaBUMBI MEXIY ABYMS I'pylaMu. YpoBHM KpeaTuHuHA U ypoBHU CK® He paznuyanmnch cymecTBEHHO
MEXIY IByMsI TPyIIIaMu rmocje BMemaTeabcTBa (p = 0,557 u p = 0,387). BanauukaoBup MoxeT 3(p(heKTUBHO CHUKATh
BHPYCHYIO HATPY3KY B CBIBOPOTKE ¥ PEIUITMEHTOB ITOYCUHOT0 TpaHCILIaHTaTa, WHGUIpoBaHHEIX BKV. OnHako 3T0

CHM2XKCHHNE HE COIMPOBOXAACTCA YIYUIICHUEM (I)YHK]_[I/II/I TIOYEK NJIN MPCAOTBPAIICHUECM OTTOPXKCHMU .

Karuesvie caosa: mpancnaaimayusd noO4Ku, NOAUOMABUPYCHAA UH¢€I€L{L{£, eailayuxkioeup.

Introduction

BK polyomavirus is a circular, double-stranded
DNA virus from the polyomavirus family. Based
on DNA sequence variations, BK polyomavirus can
be divided into six subtypes or genotypes. Genotype |
is the most frequent worldwide (80%), followed by
Genotype 1V (15%). BK polyomavirus is ubiquitous
in the population, with > 80% of adults being sero-
positive, with infection typically being acquired dur-
ing childhood [1].

Polyomavirus-associated nephropathy (PVAN)
is one of the most serious infectious complications
in allograft recipients, with the BK virus (BKV) be-
ing the primary etiologic agent. It is characterized by
cytopathic changes in epithelial and glomerular cells
in the transplanted kidney [1, 8, 12, 15, 24, 25, 28, 32].
Approximately 30—50% of transplant recipients de-
velop BKV nephropathy due to the reactivation of la-
tent polyomaviruses in the urinary tract [14, 15, 28].

The common characteristics of early events in the
pathogenesis of BKV nephropathy and the severe
clinical overlap necessitate preventive treatment
strategies to impede disease progression and obvious
renal damage, even before the diagnosis is confirmed
by biopsy. Validated protocols for patient screening
and preventive therapies are now included in the re-
commendations for graft management following re-
nal transplantation [4, 11, 13, 15, 19, 26, 36, 37].

There are too many clinical indications for renal
biopsy leading to a histological diagnosis of definitive
PVAN, which are contingent on the standard of each
medical facility, the set of treatment measures, and
the availability of resources. Some kidney transplant

facilities typically perform a biopsy on patients with
viremia or possible PVAN to ensure the diagnosis
of PVAN. Additionally, renal biopsy allows for the de-
termination of the severity of acute and chronic kid-
ney tissue damage, as well as the evaluation of other
kidney diseases that may affect allograft functional-
ity and patient management [13, 15, 27].

The biopsy is especially important when we con-
sider that quantitative PCR tests are not standard
for evaluating BK viremia and that BK viremia ti-
ters only predict the degree of viral kidney damage
in a limited way and thus cannot provide diagnostic
certainty [2, 21, 24, 28, 39].

In the vast majority of cases, kidney allograft bi-
opsies are performed to diagnose unexplained and
unspecified clinical disorders in the functioning
of transplanted kidneys, which can be caused by un-
derlying BK nephropathy. Definitive PVAN may also
be found unexpectedly in surveillance biopsies of pa-
tients with stable grafts [5, 24, 35].

Indeed, biopsies of kidney allografts are per-
formed under various clinical conditions and for va-
rious indications, during which morphological evi-
dence of PVAN may be observed. In developed coun-
tries, the incidence of biopsy-proven PVAN ranges
between 5% and 6%, although its prevalence varies
considerably between institutions [2, 39].

The highest rate of definitive PVAN is observed
in kidney transplants with ABO-incompatible do-
nors and recipients (18%) and after desensitization
in highly sensitized allograft recipients (20%) |9,
39]. The Renal Pathology Society, the Banff
Working Group on Liver Allograft Pathology, and
the Nephrology Working Group of the European
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Society of Pathology have proposed a standard ap-
proach to classifying this disorder, which has been
supported and validated by studies [29].

Approaches such as reducing the dose of suppres-
sive drugs to the use of antiviral treatments based
on the severity of viremia and the occurrence of evi-
dence of nephropathy have been introduced [40].
Brincidofovir is a prodrug of cidofovir that has been
used so far, although limited results of its success rate
have been reported [30]. IVIG products containing
high titers of BK virus-neutralizing antibodies have
been used as adjuvant therapy and increase the virus
clearance rate from serum [22, 41].

So far, there is no consensus regarding the de-
finitive treatment of BK virus nephropathy in kidney
transplant patients, and this research was conducted
for the first time to investigate the effect of valacyclo-
viron treating BKV infection and controlling viremia
in infected patients.

Materials and methods

This quasi-experimental study evaluated 21 pa-
tients with a confirmed BKYV infection (PCR test
results) who were referred to Hospitals in Iran.
The sample size was calculated using the formula
for a quasi-experimental survey [21].

In this study, random allocation was not used.
With a margin of error = 0.05 and = 10%, an expect-
ed power of 90%, a Z value of 1.28. The participants
were 21 Iranian patients.

n= (Zlfa/z + 217[3)2 (df + d%)
(l»ll - !»lz)2

Evidence of BKV nephropathy and BKV viremia
constituted the inclusion criteria, while exclusion
criteria comprised lack of consent, a history of hy-
persensitivity reactions to valacyclovir, and the inci-
dence of complications upon valacyclovir therapy.

Ethical approval. Ethical approval in this study, all
procedures performed on human samples were con-
ducted following the relevant guidelines and regula-
tions of the Helsinki Declaration. The study protocol
was approved by the Research Ethics Committee (IR.
MUMS.MEDICAL.REC.1399.031) in Mashhad
Iran.

Study groups. In addition to intravenous immu-
noglobulin (IVIG), patients received standard trans-
plant drug dose reduction and modification in case
required. The control group received the standard
routine treatment, while the intervention group re-
ceived one gram of valacyclovir (Abidi Company)
twice daily in addition to the standard treatment.
The drug dosage was modified according to crea-
tinine clearance. PCR was reiterated one and two
months after treatment initiation to assess and com-
pare viremia levels between groups. Uniplex Real-
time PCR on 21 virus DNA samples extracted from
plasma based on the ISEX version of the kits JC Virus

PCR and BK Virus PCR related Videnska, Czech
Republic (GeneProof) was performed.

There were not any adverse effects of Valacyclovir
noticed during treatment. A decrease in viral load
was defined as a decline in the serum level of the
viral genome after treatment relative to the baseline
value at the time of diagnosis. Based on the objec-
tives of the research project, the researcher designed
a checklist that included gender, age, height, weight,
body mass index (BMI), cause of renal failure, du-
ration of transplant, coinfection with CMYV, poly-
omavirus PCR result (before treatment, one month
after treatment, and two months after treatment).
All kidney transplant patients were infected with
BKYV PCR (BKYV or kidney biopsy proven at the time
of study with interstitial fibrosis and tubular atrophy
(IFTA < 20). Serum creatinine level prior to and
two months after treatment, GFR prior to and two
months after treatment, and the study group.

Data analyses. After collecting the data, the data
was analyzed using SPSS 23. The K-S test confirmed
the normality of the quantitative data. Chi-square
for trend, independent-t, and Fisher’s exact tests
were used to examine group homogeneity in terms
of socio-demographic characteristics. Before the in-
tervention, a t-test was used to compare mean scores
among the groups; and repeated measures independ-
ent sample test, pair sample test,chi square test and
ANOVA. The significance level of p < 0.05 was con-
sidered for all tests.

Results

A total of 21 patients were examined, 11 patients
were included in the intervention group and 10 pa-
tients were included in the control group. The aver-
age age in intervention group patients was 39+10.4
years and in control group patients was 32+8.2 years,
the observed difference was not significant (p = 0.104).
The average height in the intervention and control
groups was 164.5£7.9 and 166.917.5 cm, respectively,
and the average weight in the intervention and con-
trol groups was 63%+15.5 and 66+10.2 kg, respectively.
None of the observed differences were significant
(p = 0.496 and 0.612, respectively). The average body
mass index in the intervention group was 24.1+6.7 kg/
m? and in the control group it was 24.7£3.1 kg/m?, so
there was no significant difference between the two
groups (p = 0.804). Mean age, height, BMI, and
weight did not differ significantly between the control
and intervention groups before of intervention, as dis-
played in Table 1 (p > 0.05). In both groups, the me-
dian transplant duration was 12 months.

According to the results of Table 2, the only symp-
tom that led to the diagnosis of transplant rejection
in both groups was an increase in serum creatinine
levels (p < 0.05). Besides, this study did not detect
CMYV coinfection in any of the examined patients
in both groups (p > 0.05).
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Table 1. Characteristics of the participants in the study according to the studied groups before

of intervention

Parameter Intervention Group Mean+SD | Control Group Mean+SD P-value
Age (years) 39+10.4 32+8.2 p=0.104*
Height (cm) 164.5+7.9 166.9+7.5 p =0.496*
Weight (kg) 63£15.5 66+10.2 p=0.612*
Body mass index (kg/m?) 24.1+6.7 24.7+3.1 p =0.804*
Transplant time (month) 12 12 p=0.918"*

Note. The independent t-test result.

The only symptom that led to the diagnosis
of transplant rejection in the patients of both groups
was the increase in serum creatinine. The result of this
investigation showed that the simultaneous infection
with CMV was not observed in any of the examined pa-
tients. Also, when transplant rejection was diagnosed,
there was no significant difference between the two
groups in the average level of creatinine, average level
of GFR and average level of viral load in serum.

The mean creatinine level, mean GFR level, and
median viral load in the serum were not significantly
different between the two groups at the time of graft
rejection diagnosis. One month after treatment,
the serum viral load decreased in 90.9% of patients
in the intervention group and 50% of patients in the
control group, with the difference being statistically
significant (p = 0.038). In addition, the two-month
assessment revealed that 81.8% of patients in the in-
tervention group and 40% in the control group expe-
rienced a reduction in serum viral load, which is sta-
tistically significant (p = 0.049). Creatinine and GFR
levels did not differ significantly (p = 0.577 and p =
0.387) between the two groups at the post-interven-
tion examination (Table 3).

Discussion

According to the findings of this study, a signifi-
cant decline in serum viral load was observed one
month after treatment with valacyclovir along with
routine treatments (90.9% in the intervention group
and 50% in the control group) (p = 0.038). Two months

after the intervention, too, there was a significant re-
duction in serum viral load in the intervention group
relative to the control group (81.8% in the intervention
group and 40% in the control group) (p = 0.049).

According to the study findings, the administra-
tion of valacyclovir in BKV-infected kidney trans-
plant recipients can reduce the serum viral load. There
is currently no consensus on the definitive treatment
for BKV nephropathy in kidney transplant recipients.
Approaches ranging from lowering the dose of sup-
pressive drugs to using antiviral treatments have been
utilized based on the severity of viremia and evidence
of nephropathy [39].

Ifthe number of BKV serum copies is below 10 000,
a dose reduction of immunosuppressive drugs will suf-
fice. If there are more than 10 000 copies, a common
first step is reducing the calcineurin inhibitor dose by
25 to 50 percent. Changing prescription drugs such
as tacrolimus to cyclosporine A has been associated
with improved outcomes [7], although using this strat-
egy increases the likelihood of acute transplant rejec-
tion [10]. If the number of virus copies in the serum
remains elevated despite these interventions, the dose
of mycophenolate mofetil should be reduced by 50 per-
cent, or the drug should be discontinued and replaced
with mTOR inhibitors [3, 6]. Changing the treatment
from mycophenolate mofetil to leflunomide is an ad-
ditional strategy with typically positive outcomes [15,
16, 42]. If the treatments above fail or in cases of resist-
ance, cidofovir is the only treatment option, although
its nephrotoxicity limits its administration [17, 18,
20]. Brincidofovir is a prodrug of cidofovir that has

Table 2. Comparison of gender and etiology of kidney failure per study group before of intervention

oot )| ComaLgrouEreaensy | paie

Male 5 (45.5) 3(30) .
Gender Female 6(54.5) 7(70) p=0.659

FSGS 1(9.1) 0)o0

Nephrotic syndromes 2(18.2) 6 (60)

DM 2(18.2) 6 (60)
Etiology of kidney | Hypertension 2(18.2) 1(10) 0% =0.210
failure PKD 1(9.) 00 '

Preeclampsia 1(9.1) (0)0

Pyelonephritis 2(18.2) 1(10)

Reflux nephropathy 0(0) 2 (20)

Note. DM: diabetes mellitus, FSGS: Focal segmental glomerulosclerosis, D: Polycystic kidney disease. *Chi square; **One-way Anova.
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Table 3. Comparing the frequency distribution of reductions in the serum viral load levels in the study groups

. " Intervention Group Frequency | Control Group Frequency ;
Variables (Qualitative) (percentage) (percentage) P-value
No 1(9.1) 5 (50)
th after treat =0. *
One month after treatment Yes 10(9.90) 5(50) p=0.038
N 2(18.2
Two months after treatment Y:s 9 E 8?. 8; 2 Eig; p =0.049*
Creatinine level 2.2 2.2 3.2
GFR level 29.5 29.5 24.4
Serum viral load after one month 130000 130000 1796 125
Serum viral load after two months 4900 4900 935875
. . Intervention Group Control Group
Variables (Quantitative) (Meanzstandard deviation) (Meanzxstandard deviation) P-value
Creatinine level 21+0.7 1.9+£0.5 p=0.437"**
GFR level 35+3.11 42.8+171 p=0.231**
Serum viral load 479 500 194 675 p=0.512**

Note. *Based on the result of Fisher’s exact test; **based on the result of the Mann-Whitney test; ***based on the independent t-test result.

been used thus far, although there are only a few re-
ports of its success rate [30]. In Reischig, Tomas study
Valganciclovir shows no superior efficacy in cytomeg-
alovirus DNAemia prevention compared with valacy-
clovir prophylaxis. However, the risk of biopsy-proven
acute rejection is higher with valacyclovir [34].

IVIG products with high BKV neutralizing anti-
body titers are used as an adjuvant to accelerate virus
clearance from [22, 33, 38, 41].

There is no independent evidence regarding
the role of valacyclovir in BK nephropathy and viral
viremia in transplant patients. Park et al. (2020) [31]
investigated the effect of prophylactic valacyclovir
administration on the incidence of cytomegalovirus
infection in patients undergoing kidney transplanta-
tion. In this study, this disorder was diagnosed in 1
out of 46 patients in the combined treatment group
and 3 out of 107 patients in the single drug treatment
group; however, the observed difference was not sta-
tistically significant. Valacyclovir prophylaxis effec-
tively decreased the occurrence of CMYV infection
in KTRs in their study. Therefore, they should use
valacyclovir prophylaxis for 3 months in KTRs with
risk factors such as old age, thymoglobulin induction,
and delayed graft function.

As a strength, this controlled study was conducted
with two groups that were similar in basic informa-
tion and included all new patients with transplant re-
jection, thereby eliminating selection bias.
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Limitation

The primary limitation of this study is the small
sample size, which restricts the generalizability of its
findings. Also, non-random sampling and the two-
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provement in kidney function, limits the interpreta-
tion of the findings regarding the efficacy of this drug
on transplantation’s ultimate outcome (as the main
goal of treating BKV infection).

Conclusion

Based on the findings of this study, in kidney
transplant recipients with BKV infection, using vala-
cyclovir can lower the amount of virus in the blood.
However, this treatment is neither lead to better kid-
ney function nor prevent rejection of the transplanted
kidney based on the results of this study. It is suggest-
ed that future research be conducted as multicenter
clinical trials with large sample sizes, longer follow-
ups, and determination of the graft’s outcome.
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ANHAMUKA USMEHEHWUN NNENKOLUMUTAPHbIX
NOKASATENEW KPOBW U CEMNCUC-
ACCOLMUNPOBAHHDbIX T'YMOPAJIbHbIX
OAKTOPOB NPU UHTOKCUKALIUN CEPHUCTBIM
UMNPUTOM

C.I1. Cugopos, A.A. Ceprees, E.b. ZKakosko, C.B. Uenyp, A.A. Ky3omun, T.B. Illedep,
A.C. AtekceeBa

DI'RY [ocydapcmeeniblii HAY4HO-UCCACO08AMENbCKUL UCHbIMAMENbHBLI UHCMUMYM 80eHHOU Meduyunbl Munucmepcmea
o6oponvt P®, Cankm-Ilemepbype, Poccus

Pe3iome. Bsedenue. CepHUCTBIN UTTPUT OTHOCST K BBICOKOTOKCHUYHBIM OTPABJISIOLIMM BelIeCTBAM KOKHO-HAPbIBHOTO
neiictBus. OTCYTCTBUE B apceHasie COBPEMEHHOM MEAUIIMHBI CPEACTB criellu(pUUecKOll Tepanuu rnmopakKeHui Be3u-
KaHTOM, 00J1aJaroIInX BbICOKON 3(P(HEeKTUBHOCTBIO, TUKTYET HEOOXOMMMOCTD NaJIbHEHIIero u3y4eHus maroreHesa
OTpPaBJICHUI UTTPUTOM U Pa3pabOTKM Ha OCHOBE MOJTYUYCHHBIX 3HAHU I MEIUIIMHCKUX CPENCTB 3aIUTHI U CXEM Tepa-
nuu. Pe3ynbraTbel cOOCTBEHHBIX UCCIEAOBAHUM MO3BOMSIOT YTBEPXKAaTh, YTO B IMHAMUKE UTIPUTHON MHTOKCUKA-
LMY BO3HUKAIOT HAPYIIEHNST SHTEPATLHOTO TOMEOCTa3a, MMEIOIINE BaXKHOE TTaTO- ¥ TAHATOTEHETUUYECKOE 3HAUCHIE.
Lexb — M3y4nuTHh OCOOCHHOCTH UIMMYHHOTO pearnpoBaHMU s M KUIIIETHOM OaKTepraIbHOM TPaHCIOKAIIUNY ITPU NHTOK-
cuKauuu unputom. Mamepuansi u memodst. iccienoBaHue BHITIOJIHEHO Ha KpoJIMKax-camiiax mopoast unimmnna.
WnipuT BBOAMIN 1a60PaTOPHBIM XKUBOTHBIM BHYTPUMBIILIEUHO B 103¢ 63 Mr/KT, coctaBuBiueii 1,0 J1J184. Matepuanom
JUTST ICCIIeIOBaHM ST OblJIa KPOBb, TOJTYYeHHAsT M3 KpaeBOI YIITHOM BEHBI U MPU KapAualbHOU MyHKIIMU. B mepudepu-
YeCKOii KPOBH OTIPEIEISIIIN KOJTMIECTBO JISHKOIIMTOB, TMM(OIIMTOB, MOHOIIMTOB ¥ TPAHYJIOLUTOB, a TAKXKE JICHKOIIN-
TapHylo ¢popmyiy. KapnuaabHyIo KpoOBb MCITOJIb30BAIM IJIsI TOJYyUYEHUsI CBIBOPOTKHM U MOCJIENYIOIETO OTPeAeIeHMS
B HEll METOIOM MMMYHOGhEPMEHTHOIO aHaIu3a ColepKaHUsl CENCUC-acCOMUPOBAHHBIX TYMOPaIbHbBIX (haKTOPOB:
nunononucaxapuaa, sCDI4, mpokalbLIMTOHNHA, (hakTOpa HeKpo3a omyxonn o, (TNFo), nunrepaeiikunos 6 u 10 (IL-6,
1L-10). Pezyasmamest. B mepudeprndeckoil KpoBU KPOJIMKOB IMPU UITPUTHOM MHTOKCUKAIIMY YCTAHOBJIEHBI U3BMEHEHM S,
XapaKTepHU3YIOIINeCs CHUXEHUEM 00IIEero KOIu4yecTBa JICHKOIIUTOB, (hOpMUPOBAaHUEM TUM(PO- U MOHOLIMTOIICHUH,
a TakKe IBYyX(ha3HOl TMHAMUKON KOJIMYeCcTBa IPaHyJIOIUTOB. MccienoBaHue JeifKonnTapHOi (hOpMYIbl KPOBU T10-
Kazajo Hanbosee CyIIeCTBeHHBIC N3MCHEHUSI B OTHOIIEHWH KJIETOK TpPeX MO CerMEHTOSIePHBIX HEHTPO-
(0B, TMM(OLMTOB M IJIA3MOIUTOB. Pe3yIbTaThl aHAIN3a COMEePKAHUS CETICHC-aCCOIIMMPOBAHHBIX T'YMOPAIbHBIX
(bakTOpPOB B CHIBOPOTKE KPOBU MTOKA3aJIM, YTO HanbOOJIce pAHHUM MaTOOMOXMMHIIECKIM N3MEHEHMEM OBIJIO TIOBBITIIC-
Hue conepxxanust SCD14. Ha Bropbie CyTKY UTTPUTHON MHTOKCUKALIMU PETUCTPUPOBAJTY OTHOBPEMEHHOE YBEIMUEHUE
ypoBHst TNFa, 1L-6, IL-10. B nanbHeiiliem, HauMHasi ¢ TPETbUX CYTOK, COEPKaHKME IIMTOKMHOB CITaaaio 10 YPOB-
H$ (POHOBBIX 3HAUEHUIA, TOTIA KaK KJIMHUYecKass MaHudecTalusi UTPUTHON MHTOKCUKAIIMU, HATIPOTUB, HapacTa-
Jla ¥ IOCTUTaJla MaKCMMaJIbHOM BbipaxkeHHoCTH. [1pu olieHKe comepkaHus JIMTONoucaxapraa B CbIBOPOTKE KPOBU
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2025, T. 15, Ne 2 Oco6eHHOCTN UMMYHHOMO pearmpoBaHns

YCTAaHOBJICHO €T0 ITOBBIIICHYE Ha TPETHU M YeTBEPThIC CYTKM MHTOKCUKAIIUY. 3akatouerue. Pe3ynbTaThl TPOBEIEHHBIX
MCCJIEIOBAHMIA C YYETOM TpejiaraeMoil MX MHTePIPeTally MO3BOJISIOT BBIICAUTD CJIETYIONIYI0 3TAlTHOCTh MaToJIO-
TMYECKUX UBMEHEHU I, TPOUCXOASIIMX MPU KpaliHe TSKEJIOM TeYeHU U UTTPUTHON MHTOKCUKAIIMM Y KPOJUKOB: TEp-
Bble CYTKU — aKTHUBALMsI MUEIOUIHON HaroluTapHOil CUCTEMBl M TUIIEpGharoluTo3; BTOPbIE CYTKU — CUCTEMHBII
BOCIAJIMTEJIbHBIN M KOMIIEHCATOPHBIN MPOTHBOBOCIIAJIUTEIbHBIN OTBET; TPETbU—UYETBEPTHIC CYTKU — «MMMYHHBII
napajany», yCuJeHUe KUIIEYHOM OaKTepraabHOM TpaHCIOKAIIMM, UCTOIICHNE SHI0TOKCUH-CBSI3BIBAIOIIEH CHUCTEMBI
1 «3HIOTOKCUHOBAS aTPECCHUSI».

Karouesvle caoea: cepnucmoiii unpum, UMMyHOOeQUUUM, Cencuc, AUNONOAUCAXAPUO, OAKMEPUANbHAS MPAHCAOKAUUSL,
AHMUIHOOMOKCUHOBbLI UMMYHUmMem, 3H00mokcun-ceasvieaiouas cucmema, SCDI14, TNFa, IL-6, IL-10, npokansvyumonun.

DYNAMICS OF ALTERATIONS IN WHITE BLOOD CELL AND SEPSIS-ASSOCIATED HUMORAL
FACTORS DURING SULFUR MUSTARD INTOXICATION
Sidorov S.P., Sergeev A.A., Zhakovko E.B., Chepur S.V., Kuzmin A.A., Shefer T.V., Alekseeva A.S.

State Scientific Research Test Institute of Military Medicine of Defense Ministry of the Russian Federation, St. Petersburg,
Russian Federation

Abstract. Introduction. Sulfur mustard (SM) is an important chemical warfare agent. Lack of antidote and pathogenetic
means in the arsenal of modern medicine for the treatment of SM poisoning requires further studies on the pathogenesis
and development of protective medical devices and treatment schemes. The aim is to assess the features of immune
response and intestinal bacterial translocation during SM intoxication. Materials and methods. The experiments were
performed with Chinchilla male rabbits. SM was injected to laboratory animals intramuscularly at a dose of 63 mg/kg,
amounting to 1.0 LD84. The test materials presented by blood samples collected by cardiac puncture and from the lateral
earvein. Cardiac blood was used to produce serum and subsequently to determine the level of the sepsis-associated humoral
factors (lipopolysaccharide, sCDI14, procalcitonin, TNFo, IL-6, IL-10) by using enzyme-linked immunosorbent assay.
Results. In the peripheral blood of rabbits there were found changes characterized by decreased total leukocyte count,
a development of lymphocytopenia and monocytopenia, as well as two-phase granulocyte count dynamics. The blood
leukocyte formula showed the most significant changes related to three cell subsets: segmentonuclear neutrophils,
lymphocytes and plasmocytes. The analysis of blood serum for assessing level of the sepsis-associated humoral factors
showed that the earliest pathobiochemical change was related to higher sCD14. On day 2 post-exposure, a simultaneous
increase in the levels of TNFo, IL-6, IL-10 was reported. The cytokine level was decreasing to baseline range starting
from day 3 onwards, whereas the clinical manifestation of SM intoxication was increasing and reaching the maximum
magnitude. The analysis of blood serum for lipopolysaccharide level showed its increase on day 3 and 4 post-exposure.
Conclusion. The study data in the context of the proposed interpretation, allow to highlight the following phasing
of pathological changes during an extremely severe SM intoxication: day 1 — myeloid phagocytic system activation and
hyperphagocytosis; day 2 — systemic inflammatory and compensatory anti-inflammatory response syndromes; days
3—4 — “immune paralysis”, intensified bacterial translocation, depletion of the endotoxin-binding system and “endotoxin
aggression”.

Key words: sulfur mustard, immune deficiency, sepsis, lipopolysaccharide, bacterial translocation, antiendotoxin immunity, endotoxin-
binding blood system, sCD14, TNFa, IL-6, IL-10, procalcitonin.

BBeneHune

CepHUCTBIIT UOPUT (Jajlee — WIOPUT) OTHO-
CSAT K BBICOKOTOKCUYHBIM OTPABJISIOIIUM Bellle-
CTBaM KOXHO-HapbIBHOTO JeUCTBUS (BE3UKAHTHI).
BriepBbie OH ObIJTI CUHTE3UPOBaH 00JIee IBYXCOT JIeT
Hazaa — B 1822 1., a mepBoe ero nNpruMeHEeHue B Ka-
YyecTBe O0EBOTO MOPAXKAIOIIEro areHTa MpeaInpuHsI-
To Ha noygax [lepBoit MupoBoit BOiiHBI B 1917 . [13,
38]. C Tex mop TOKCUKAHT LLIUPOKO UCTIOJb30BAIU
B PA3JIMYHBIX BOOPYXKEHHBIX KOHMJIUKTAX U BOU-
Hax XX u XXI BekoB. B HacTosi1iee BpeMs Tpume-
HEHUWEe UMpPUTa, paBHO KaK U APYTUX BbICOKOTOK-
CUYHBIX BEUIECTB, UMEIOIINX BOCHHOE 3HAUYCHUE,
HaunboJjiee BEPOSITHO MO CLEHAPUI0 XWUMUYECKOTO
Teppopu3Ma U MNPEACTABJISIET HE MHUMYIO yrpo-

3y [46]. B cBsI3M ¢ 3TUM TTOTYEPKHEM, UTO CYIIE-
CTBYIOIIIME TOAXOAbl K OKa3aHUIO MEAMIIMHCKON
TMOMOIIY TTOPpakeHHbIM UITPUTOM B LIEJIOM Mpeayc-
MaTpUBAIOT BBEACHUE CUMIITOMAaTUYECKUX JieKap-
CTBEHHBIX CPEICTB, a MaTOreHeTHUYeCcKas Tepamnus
MOCTpOEHAa MPEUMYIIECTBEHHO Ha MPUHIIMIIAX
MUHTEHCUBHOM Tepanmuu KPUTUUYECKUX TJIsI XKU3ZHU
coctosgHui. CpeacTBa cneunduieckoin (AaHTUIOT-
HOWl M TaTOreHeTUYeCKOW) Tepanuu TopakKeHUu
BEe3MKaHTOM, oOJajaoliue BbICOKON 3P (heKTUB-
HOCTBIO, B apCeHajieé COBPEMEHHONM MEAMIIUHBI OT-
CYTCTBYIOT. Bce ckazaHHoOe Bblillle 0OOCHOBBIBAET
HEOOXOAMMOCTh JajbHEHUIIIero U3y4yeHus IarTore-
He3a OTpaBJEHUI UIIPUTOM U pa3pabdOTKH Ha OC-
HOBE MOJIYYEHHBIX 3HAHU METULIMHCKUX CPEACTB
3alUThI U CXEM Tepariuu.
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MHdekumns n uMmyHuTeT

XOopolIo U3BECTHO, UTO BCJICACTBUE CBOUX aTTKU-
JIUPYIOLUIMX CBOMCTB UMPUT obsiafgaeT Yype3Bblualii-
HO BBICOKOWI MMMYHOTOKCUYHOCTBIO U CIOCOOEH
BbI3bIBATh UMMYHHOJIEMUIIMTHBIE COCTOSTHUS [8].
CiienyeT OTMETUTD, YTO LIMTOCTAaTUYECKUE ITPOTU-
BOOITYXOJIEBbIE CPEACTBA, WMEIOIUE TPUHIIMIU-
aJIbHO CXOJAHBIN C UMIPUTOM MEXaHU3M JEeHCTBUS,
TaK>Xe YTHETal0T UMMYHHYIO CUCTEMY U C BBICO-
KOI 4acTOTOM COCOOCTBYIOT MOSIBJIEHUIO CErcuca
U CENTUYECKUX OCJIOXKHEHUN Y OHKOJOTMYECKUX
MmanueHToB Ipu Xumuorepanuu [36]. TTomumo
9TOT0, Pe3yabTaTbl COOCTBEHHBIX WCCIEAOBaHUN
MO3BOJISIIOT YTBEPXKIaTh, YTO B AMHAMUKE UIIPUT-
HOU MHTOKCUKAIIUU BOZHUKAIOT HAPYIIIEHU S SHTE-
paJIbHOro, B TOM YHCJI€ UMMYHHOIO, TOMEOCTa3a,
MMeEIoIIIe Ba’XHOE MaTo- W TaHATOI€HETUYECKOe
3HavyeHue [20, 21]. HakoHel, HaMU MTOJAy4YEHbI JaH-
HbIE, CBUIETEIbCTBYIOIIME O BEIPAXKEHHbIX MUKPO-
9KOJIOTUYECKUX HAPYUIEHUSIX XKeJTYTOUHO-KUIIIey-
Horo TpakTa (XKKT) mpu MoaenupoBaHUMU pe-
30pOTUBHBIX 3(DHEKTOB TOKCUKaHTa (MaTepuasbl
B mneuatu). PaccMoTpeHue mepedyrcaeHHbIX BbIlIe
JaHHBIX B KOMIIJIEKCE IMO3BOJUIO CHOPMYJIUPO-
BaTh TUIIOTE3y, COTJAaCHO KOTOPOW TOKCHYECKOEe
JNeiCTBUE UIIpUTa BCAeACTBUE (HOPMUPOBAHUS
KPUTUYECKOT0 UMMYHOAeGhUIIMTA Ha JOKAJTbHOM
(XKKT) u cuctTeMHOM YpPOBHSIX, a TaK>Ke YCUJIECHMU S
KUIIIEYHOU OaKTepuaibHOU TpaHCIOKAIlM U, MOXET
NPUBOIUTH K BOBHUKHOBEHMIO CETICHCa U CEITU-
YECKUX OCJIOXKHEHU .

Takum obpa3om, LIETbIO TTPOBENEHU ST UCCIIEN0-
BaHUS CTajJa0 U3yYeHUE OCOOEHHOCTE UMMYHHO-
ro pearupoBaHUsI U KUIIEUHON OakTepuabHOU
TpaHCJOKAllM1 MPU UHTOKCUKALIUU UTTPUTOM.

Matepuaibl 1 METOLbI

Ha sTane nimanupoBaHUs 3KCIIepUMEHTa pabo-
Jasi TUIIOTe3a 0 QOPMHUPOBAHUU CETICUCA U CCTITH-
YEeCKUX OCJIOXHEHUU ITPU UIPUTHOM MHTOKCHKA-
LMW TIpenornpeneaniia UCroab3yeMble B UCCIEN0-
BaHUU BUJI XHMBOTHBIX, O3y TOKCUKAHTa W OIIC-
HHUBaeMbIe ITOKa3aTeIW OTKJIMKa OMOJIOTUYCCKOU
MOJCIIN.

IIpu BbBIOOpe BuIa J1a0OPATOPHBIX >KUBOTHBIX
OBLJIO YYTEHO MHEHHE aBTOPUTETHOTO B 00JacTH
cericuca M CUCTEMHOTO BocHaleHUsT (hpaHITy3CKOTO
uccnenoBareis K. KaBaitoHa, uyro HaunboJjiee 4acTo
HCITOJIb3YeMbIC TIPU ITPOBEACHUH SKCIICPUMEHTAITb-
HBIX MEANKO-OMOJIOTUYECKUX MCCICAOBAHUN BUIBI
JKMBOTHBIX — MBIIIN U KPBICHI — HE aIeKBAaTHBI 15T
MopenurpoBaHus cericuca [10]. B ¢BsI3u ¢ 3TuM B Ka-
yecTBEe OMOJOrMYecKnX OOBEKTOB ObLJIM BbIOpaHBI
Kpoauku. B paboTte ncnonb3zoBann 22 KpoJimKa-caM-
na ropoas! HnHIImMIIa Maccoi 2,5—3 KT, TI0JTy4eH-
HBIX U3 MUTOMHUKa «PanmonoBo» (JleHmHTpaackas
obiacte). [Ipm paboTe ¢ XKMUBOTHBIMU COOJIIOIATN
TpeboBaHUS <«MeXIyHApPOTHBIX pEeKOMEHIAIINIA
(3THMYECKHN KOMEKC) TI0 MPOBEACHUIO MEIUKO-010-

JIOTUYECKUX WCCIENIOBAaHUM C UCHOJb30BaHUEM
>KUBOTHBIX» (1985 rom), «EBponeiickoii KOHBEHLIMU
O 3alIUTe ITO3BOHOUYHBIX XXWBOTHBIX, MCITOJIb3Yye-
MBIX UISI 9KCIIEPUMEHTOB WJIM B MHBIX HayYHBIX
menssx» (EST Ne 123 ot 18 mapra 1986 1.), «I[IpaBuin
NpoBeAeHUs PadOT C HUCHOJIb30BAHUEM 3DKCIIEPU-
MEHTaJIbHBIX XXUBOTHBIX» (ITPUJIOXKEHUE K TTPUKA3y
MunuctepctBa 3apaBooxpaHeHust CCCP ot 12 aBry-
cta 1977 r. Ne 775), 3akona Poccuiickoii @eaepaiiin
«O BerepuHapum» ot 14 mas 1993 r. Ne 4979-1 (pe-
nakuus ot 19 oktsa6ps 2023 r.). I[Nepen HayasioM 3KC-
MepUMeHTa BBIACPXKUBAIN aKKJIMMaTU3allMOHHBIN
nepuon (KapaHTWH) B TeYeHUE He MeHee 14 cyT.
JlabopaTopHBIX XXMBOTHBIX COIEPKaIu B CTAHAAPT-
HBIX YCJIOBUSIX BUBapus, 03 orpaHUYeHMs JOCTyTIa
K TpaHYJIMPOBAHHOMY KOPMY U BOJIE.

Wnput BBOAMIIM BHYTPUMBIIIEYHO, B Ka4eCTBE
pPAcTBOPUTENSI HWCIIOJb30BaIU JUMETUJICYIb(OK-
CUJl, COlep>KaHUEe KOTOPOro B pabouux pacTBOpax
cocTaBisyio 4%. BbIOGop As1 TIPOBEACHUST UCCIIE-
JOBaHUsI M03bl UIpuTa (63 MI/KT), COCTaBUBIIEH
Mo pe3yjbraTaM TPOBEICHHBIX HaAaMU paHee TOK-
cukoJiornuyeckux skcnepumeHTonB 1,0 JIA84, Obln
0o0ycoBJIeH ciaeaylolleil Jorukoit. M3BecTtHo, 4TO
NpU TSKEJIOM CEICUCEe JIETAJbHOCTb COCTaBJSIET
26—40%, a npu cenTudeckom oke — 50—85% [1].
YauTsiBasi, YTO UMPUT OTHOCSIT K OTPABJISIONINM
BEIlleCTBAM CMEPTEJIbHOTO NEeWCTBUSI, IPU TIPO-
BEIEHUM IKCIEPUMMEHTAa MOIEJIUPOBaJIU KIMHM-
YeCKYyI0 CUTyallllo, YCIOBHO OJUM3KYIO MO YPOBHIO
JIETAJIbHOCTHU K CETITUYECKOMY IIOKY.

3a CyTKH JI0 BBEIEHU ST TOKCUKAHTa Y KPOJIMKOB
oTOUpanu Matepuasn AJsl onpeaeaeHus: (OHOBBIX
3HAUYEHU U OlIECHMBAaeMbIX MMOKa3aTeJieid, Mocje BBe-
JNeHU ST UTIPUTA UX JUHAMUKY OLIEHUBAJIH €XKETHEB-
HO B TeueHue 4 CyT.

MarepuasioM Ui UccaeaoBaHUS Obljla BbIOpa-
Ha KpOBb, MOJYYEeHHAasT M3 KPaeBOW YIITHO BEHBI
M IPU KapauaJbHOW MyHKIUU. [1py BRIMOJTHEHU N
npoleayp mo 3abopy KpOBU CTpPOro coburomanu
npaBWJia acenTUKU. B mepudepuyeckoili KpoBu
ONpenesiiu KOJUYECTBO JICMKOILUMTOB, JUMGO-
IIUTOB, MOHOIIUTOB W TPaHYJOIIUTOB, a TaKXe
JeikouuTapHywo ¢opmyny. KapauaibHylo KpoBb
WCITOJIb30BaJIM JJISI TIOJIYUYeHUST CHIBOPOTKU M T10-
CJeYIOILIero OmNpeAcieHus CoAepKaHUusI B Hen
CEIICUC-aCCOIIMMPOBAHHBIX TyMOpPaJbHBIX (ak-
TopoB: Junonojaucaxapun (JITIC), pacTtBopuMas
dopma peuentopa CDI14 (sCDI4), npoKaabLUMTO-
HuH (ITKT), daktop Hekpo3a onyxonu o (TNFa),
nHTepiaekuHbl 6 (1L-6) u 10 (IL-10).

AHaJu3 JeKoIMUTapHOro mpoduiis IMPOBOIM-
JI1 Ha BeTEepUHapHOM aHaju3aTtope «Mythic 18»
(Orphee, IBeiinapus).

JlelikouutapHyio ¢opMysy OLEHUBaIu IIpU
MMUKPOCKONMM Ma3KoOB, OKpallleHHBIX IT0 Maii-
I'proHBanbIy, B cueTHOM Kamepe ['opsieBa.

ConepXaHUe CEINCUC-aCCOLIMMPOBAHHBIX Ty~
MOpaJbHBIX (PAKTOPOB OCYIIECTBIISIIM METOIOM
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nMMyHodepmeHTHoro ananamsza (M®DA). 3abop
KapauaJIbHOM KPOBU AJISI TIPUTOTOBJIEHUS ChIBO-
POTKM TIPOBOAMJIM B MPOOMPKU C aKTUBATOPOM
CBEPTHIBAHUS KPOBU, BBIICPKUBAJIV ITPU KOMHAT-
Hoit Temneparype 30 MUH, 3aTeM LEHTpUPYTU-
poBanu B TedeHne 15 MuH Ha ckopoctHu 3000 06/
MUH. [Tojly4eHHY10 CBIBOPOTKY aJIMKBOTUPOBAJIH,
MmoBeprajii HEMeIJICHHOMY 3aMOpPaXXMBaHUIO TTPU
—20°C u xpaHUJIU IPU TOK TemIiepaType 10 Npo-
BeleHus uccienoBaHus. CoaepxxaHue OliCHUBae-
MBIX TIOKa3aTejelli MPOBOAUIM B COOTBETCTBUU
C MPOTOKOJaMU IMPOU3BOAMUTENCH HCIIOJb3yeMBbIX
TecT-cucteM it MDA

1. mpousBonctBa Cusabio Biotech Co., Ltd.
(KHP):

— Rabbit Tumor Necrosis Factor o (TNFo)

ELISA Kit (katanoxubiii No CSB-E06998RD),

auara3oH Uu3MepsieMblX 3HauyeHuit — 78—

5000 /M1, 4yBCTBUTEIBHOCTH — 19,5 TIT/MUT;

— Rabbit Interleukin 6 (IL-6) ELISA Kit (ka-

tajioxkHbIii Ne CSB-E06903Rb), auana3oH u3-

MepsieMbIX 3HaYeHuit — 15,6—1000 nr/mi, 4yB-

CTBUTEIBHOCTH — 3,9 T1T/MUI;

— Rabbit Interleukin 10 (IL-10) ELISA Kit (ka-

TajjoxkHbIii Ne CSB-E06897Rb), nuamna3oH u3-

MepsieMbIX 3HadeHui — 31,2—2000 nr/mi1, 9yB-

CTBUTEIBHOCTb — 7,8 TIT/MJI;

— Rabbit Procalcitonin (PCT) ELISA Kit (ka-

TanoxHbelii No CSB-E12875Rb), nmnamnazoH u3-

MepsieMbIX 3HaYeHuit — 15,6—1000 nr/mi, 4yB-

CTBUTENBHOCTb — 3,9 Ir/Mi;

2. npousBoactTsa Puda Scientific Co., Ltd (KHP):

— Rabbit soluble CDI14 (sCD14) ELISA Kit (ka-

TanoxHbIii Noe PD-Rb8082E), nnama3zon usme-

psiembIX 3HaueHUid — 10—800 1r/mMJ1, 9yBCTBU-

TeJABHOCTh — 1 TIT/MUI;

— Rabbit Lipopolysaccharides (LPS) ELISA Kit

(katanoxHbit Ne PD-Rb8086E), nuamnazoH us-

MepsieMbIX 3HadeHu — 15,6—1000 Hr/MI1, 9yB-

CTBUTEJIBHOCTH — 5 HI/MJL.

IIpu cTarucTUYECKOM aHaJi3e KOJIUYECTBEH-
HBIX MPU3HAKOB BBIYMCIISIIM OCHOBHBIE TECKPUTI-
TUBHBIE XapaKTEPUCTUKU: CpeaHee 3HadyeHue,
CTaHIapTHOE OTKJOHEHUE, MeIuaHy UM WHTep-
KBapTWJIBHBII pa3max. [ MImoTe3y o HOpMaJIbHOCTHU
pacrnpenesieHUuii MpoBepsu C MCHOJb30BaHUEM
kputepus Koamoroposa—CMHUpHOBA C MOMPaBKOU
JInnnuedopca [34].

CpaBHeHUE OlLieHUMBaeMbIX IMOKa3aTeJeil y Kpo-
JIMKOB MPU UITPUTHON MHTOKCUKALINU MTPOBOINIIN
¢ (boHOBBIMU TIOKA3aTENSIMU METOJOM OIHO(paK-
TOPHOI'O TUCIIEPCUOHHOTO aHaJIM3a M0 CMEeTaHHOM
MOJEM, BKJIIOYAIOUIETO B Ce0s1 MEXTIpPYIIOBbIE
W BHYTPUTPYIIIIOBBIE T€PEMEHHBIE, C TTOCIEeaYyI0-
MM aIlOCTePUOPHBIM aHaJM30M [0 METOmy
Hannerta. JIns1 yMEHBIIEHUSI BEPOSITHOCTU OIIM-
OOYHOr0 OTKJIOHEHUSI HYJIEBOM THMOTE3bl IIpU
HapyIlIeHUU YCJIOBUS CHOEPUYHOCTHU BBIMOJTHSIIN
MOIpaBKy CTAaTUCTUKU F-kputepus mo MeTomy

I'punxayca—Ieiicepa [35]. dag Kaxaoih U3 BeaU-
YUH JaHHbIe TpuBeaAeHbI B popmate Me [Q1; Q3] —
MeauraHa [HUKHU KBapTUJIb; BEPXHU I KBAapTUIIb|.

KpuTtnyecknii ypoBeHb 3HAUMMOCTH TIPU TTPO-
BEpPKE CTaTUCTUYECKMX TUMOTE3 MPUHUMAJIU paB-
HbIM 0,05.

CraTUCTUYECKWI aHAIU3 MOTYYEeHHBIX JaHHBIX
npoBoauau ¢ nomoubio GraphPad Prism 10.1.0
(GraphPad Software, CIIIA).

PesynbraThl

IMpucTynass K U310KEHUIO Pe3yJIbTaTOB, ITOIY-
YeHHBIX TPU TIPOBEACHUM HMCCIICIOBAHUS, JaINM
KpaTKyI0 XapaKTepUCTHUKY HaOIOMaeMBIX Yy KpO-
JIUKOB KJIWHUYCCKUX MPOSIBACHUI B ITWHAMUKE
UNPUTHOU MHTOKCUKaUK. Cpa3sy Iocie BBEACHUS
Be3WKaHTa y OOJBIIMHCTBA XMWBOTHBIX OTKJIOHE-
HUH B TOBEACHWM HE BBISIBJISIIN, TOTIA KaK Y HEKO-
TOPBIX U3 HUX PETUCTPUPOBAIN 3aMUPaHNUE U -
HaMWIO, B PEIKUX CIy4YasX — KpPaTKOBPEMEHHBIC
cymoporu. HaumHast ¢ mepBBIX CYTOK Y KPOJIMKOB
HaOJIOOaaInM YMEHBIICHNE MOTPEOJCHUSI KOopMa,
nepexojsiee B aHopekcrio. Hanbomnee sspkyio Ma-
HUGECTAIIUNI0 CUMIITOMOB UITPUTHON MHTOKCHUKA-
oun (aouHaAMUSI, 3aTOPMOXEHHOCTH, aHOPEKCHSI)
y 71a0OpaToOpHBIX JKHBOTHBIX PETUCTPUPOBATIH
Ha TPEeThU U YETBEPTHIC CYTKH, a K IIATHIM — 0O0JIb-
IMUHCTBO KpoanKoB (20 n3 22) moruodaro.

Hunamuka Koauvecmea AeUKOUUMO8 U UX NO-
nyasayuii 6 nepugepuueckoil kposu. B Tadn. 1 mpen-
CTaBJICHBI JaHHBIC, OMNMCHIBAIOIINE ITUHAMUKY
JICUKOIIMTApHOTO  Tpoduiid mnepudeprudecKoin
KPOBU KPOJMKOB ITPU UIPUTHON MHTOKCUKAIIUH.
YcTaHOBICHO, YTO U3MEHEHUSI OOIIIEeTO KOJIMYeCTBa
JICUKOIIMTOB ¥ X OCHOBHBIX MOMYISIIIAI, UCCIISTO-
BaHHBIC C TTIOMOIIIBIO TeMaTOJIOTTISCKOr 0 aHaIn3a-
TOpa, COCTOST B:

— JICMKOIIeHUHU, KOTOPYIO HAOII0Oa I HaunHasI

CO BTOPBIX CYTOK;

— CHUXEHUU KOJIM4YecTBa TUM@OIMTOB

B 3,5 pa3a B IIepBbI€ CYTKH, KOTOPOE COXpaHsI-

JIOCh Ha 3TOM yPOBHE BECh IMMOCICAYIOIIN A IIepU-

ol HAOIOIEHUS;

— nByxda3Hol TWHAMWKE KOJIMYeCTBa TpaHy-

JIOIIMTOB — MOCJIe KPaTKOBPEMEHHOTI 0 a0OPTHUB-

HOT'O MOoAbeMa B MEPBBIC CYTKMW HAOIIOgaIn UX

CHUXEHME, HAYMHAsI CO BTOPBIX CYTOK;

— MOHOIIMTONCHUM B TEUEHHME BCETO IIepHromaa

HaOaoaeHUsA. OTMEeTHUM, 9YTO B (DOHOBBIX ITPO-

6ax MoHoLUTHI B KoauuectBe 0,1 x 10°/1 GbLin

OOHapy>KeHBI Yy ITOMABJISIONIETO OOJBITMHCTBA

(v 19 u3 22) XpoauKOB, TOraa Kak ITpA UITPUT-

HOU MHTOKCHKAIIMY KJIeTK! JaHHOTO TUIIa, Ha-

IPOTUB, ONIPEACIISIIN TN Y SAMHUIHBIX KU-

BOTHBIX.

Hunamuka usmenenus noxkazamenei AeUKoO-
yumapHoii  gopmyas.  nepugepuueckol  Kposu.
PesynbraThl aHanu3a (GpOHOBBIX NMPoO Tepudepu-
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MHdekumns n uMmyHuTeT

YyeCcKOll KPOBU KPOJUKOB IMOKA3aJU XapaKTEepHBI
N1 AJAHHOTO BUJAa XXUBOTHBIX MPEUMYIIIECTBEHHO
auMdonuTapHbIil Mpodub JeiiKonuTapHoi hop-
MyJibl (TaGj. 2). OCHOBY KJIE€TOUHOM TOMYJsILUU
JIEKOLIMTOB B MPOLIEHTHOM BbIPaXX€HUU COCTaBU-
i tuMeouuTsl (74,0%) M cerMeHTOsI AepHbIE HEM-
Tpoduinl (23,5%).

OTAUYUTETBHOIH OCOOEHHOCTHIO JIEHKOIIMTap-
HOU (opMyJibl KPOBU KPOJIMKOB ObIIU €IWHUY-
Hbl€ BU3YaJbHO UIACHTUMDUIUPYEMbIE 203UHODU-
Jibl, 6a30(hUABl 1 MOHOLMTHI B (POHOBBIX MPOOAX,
a TakXe B Mpo0ax, MOJYYEHHBIX MOCJe BBEACHUS
UIpUTA.

WccrnenoBaHue TIPOLIEHTHOIO COOTHOIIEHUS
pPa3JIMYHBIX BUAOB JIEHKOILIMTOB B KaIlUJUJISPHOUI
KPOBU MPU WUIMPUTHONH MHTOKCUKAIIUU ITOKA3aJio
HauboJiee CylIeCTBEHHbIE U3MEHEHUS B OTHOIIIE-
HUU KJIETOK TpeX MOMYJSILIUIA: CerMeHTOsIIepHbIe
HetiTpopusos (CAH), ntumpouuToB U mia3mMouu-
TOB (Tab1. 2).

VBennyeHue MpoleHTa (abOPTUBHBIN TOIb-
em) 3peabix CAH Habmonanu Ha repBbie U BTOPbIe
CYTKHU MOCJ€ BBEIEHUS UIIPUTA, IIPpUYEM Ha mep-

Bbl€ CYTKH yBeJMYEHUE ObLJIO 0oJiee YeM TpexKpaT-
HBIM. Ha muke MHTOKCUKAIIUU MOKa3aTesb COOT-
BETCTBOBaJ (DOHOBBIM 3HAYCHU SIM.

B otninuuu or CAH oTHocuTenbHOE Koauye-
CTBO JIUM(POLMTOB B pAHHUE CPOKU UIMTPUTHOMN UH-
TOKCUKAIlMU CMaaaio, Ipu 3TOM Ha MepBble CYyTKU
perucTpupoBaIu TpexKpaTHOe CHUXeHue. B 6omee
MO3HKE CPOKU (TPETHU U YETBEPThIE CYTKM) MOKa-
3aTesib He OTJInYajcsd OT (GOHOBBIX 3HAUYEHU .

EnuHcTBeHHON monyasilueit KIeToK B JeKo-
HUTapHOUl dopmyse, KoTopass AEMOHCTpUpoBajia
yBeJIMUYEHUE B NMHAMUKE UHTOKCUKAIIMU B Teye-
HUEe BCEro repuoaa HaOJIONeHUSs, ObIIU IJ1a3MO-
uuThl. OTAENIbHO MOAYEPKHEM, YTO B (DOHOBBIX
npobax 1abopaTOPHBIX XKUBOTHBIX KJIETKU JAHHO-
ro TuIa He ObIIU 0OHaPyKEeHbl HU Yy OJTHOTO U3 Jia-
OOpaTOPHBIX XXUBOTHBIX, HA MEPBbIe CYTKU I1Ia3-
MOLIMTHI BU3yaJIU3UPOBaIu 60jee YeM Yy ITOJOBUHbI
KpoJsiukoB (y 12 u3 19), Bo BTopble — y MOAABISIIO-
miero 6oapmimHcTBa (y 18 13 19), a B TpeThbU U YeT-
BEPThIE — Y BCEX XKUBOTHBIX.

JdvHaMuKa coaepxXaHUs CENCUC-acCOLIMUPO-
BaHHBIX TyMOpPaJbHbIX (haKTOPOB B ChIBOPOTKE

Ta6auua 1. JleiikouuTapHblil npodunb nepndepruyeckoinl KPOBU KPOJIMKOB NPY UMPUTHOW UHTOKCUKALMKY
Table 1. Peripheral blood leukocyte profile of rabbits with SM intoxication

Cpok HaGnoaeHUs (KOIMYeCTBO XXUBOTHBIX) Me [Q1; Q3], 10%/n YpoBeHb 3HaUMMocTu, p*
Observation period (number of animals) Me [Q1; Q3], 10%/L Significance level, p*
JNeiikoumnTsl | Leukocytes
®on (n=22) | Background (n = 22) 711[4,5; 8,9] —
1cyT(n=18) | 1day (n=18) 5,8 [4,7;7,8] >0,99
2cyt(n=13) | 2days (n=13) 1,5[1,0; 3,1] 0,0004
3cyt(n=10) | 3days (n=10) 0,810,3; 1,1] < 0,0001
4cyt(n=8) | 4days (n=8) 0,7[0,3; 1,6] < 0,0001
JiumdouuTsl | Lymphocytes
®oH (n =22) | Background (n = 22) 3,9[3,0;4,9] —
1cyt(n=18) | 1day(n=18) 1,1[0,4;1,3] <0,0001
2cyt(n=13) | 2days (n=13) 1,1[0,5; 2,1] 0,0002
3cyt(n=10) | 3days (n=10) 1,5[1,0; 1,7] 0,049
4cyt(n=8) | 4days (n=8) 1,0[0,8; 1,5] 0,002
FpanynoumTsi | Granulocytes
doH (n =22) | Background (n = 22) 3,0[1,9; 4,4] —
1cyt(n=18) | 1day(n=18) 5,5[4,0; 6,5] 0,045
2cyt(n=13) | 2days (n=13) 1,0[0,4; 2,0] 0,04
3¢yt (n=10) | 3days (n=10) 0,9[0,4; 1,2] 0,03
4cyt(n=8) | 4days(n=8) 0,6 [0,5; 0,6] 0,01
MoHouuTsl | Monocytes
®oH (n=22) | Background (n =22) 0,1[0,1;0,1] —
1cyt(n=18) | 1day(n=18) 0[0; 0] 0,001
2cyT(n=13) | 2days (n=13) 0[0; 0] 0,0001
3cyT (n=10) | 3days (n=10) 0[0; 0] 0,01
4cyt(n=8) | 4days(n=8) 01[0;0,2] 0,01

Mpumeyanue. * — B cpaBHEHNN C GOHOBLIMU NMOKA3ATENIMU.
Note. * — compared to background indicators.
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kpoBu. Ilpu ucciaenoBaHUU COAEPKAHUS OIEHM-
BaeMBIX ITOKa3aTeJieil pa3IndHbIe NX YPOBHU OBLIN
OOHapy:KeHBl Y BCEX KMBOTHBIX KaK B (DOHOBBIX
npobax, Tak M B IpoOax, OTOOpPaHHBIX B Tede-
HME BCEro Iepuojaa HabJIoAeHM s TTOCTie BBEICHM S
UIIpUTA.

IMonyyeHHBIE pe3yJabTaThl, TNpPEICTaBICHHBIE
B Taba. 3, AEMOHCTPUPYIOT, UTO CPEIU BCEX Olle-

HHBaeMbIX TyMoOpaJdbHbIX (aKTOpOB HauboJiee
paHHUM (CIyCTs CYTKM MOCJI€ BBEACHUSI TOKCHU-
KaHTa) MaTOOMOXMMUYECKUM COOBITMEM ObIJIO
noBbiieHue B 1,6 pasa (p < 0,0001) comepxaHus
sCDI14. IIpumeyaTenbHO, YTO B MOCJEAYIOIIW T1e-
puoa HaOJOAEHU ST HauMHAasl CO BTOPBIX CYTOK €ro
colepKaHue BHOBb COOTBETCTBOBAJIO (OHOBBIM
3HAYEHUSIM.

Ta6nuua 2. luHamuka n3aMeHeHus nokasarenei nekouuTapHoii dopmynbl nepudepuyeckoii Kposu

KPOJINKOB nNpu I/II1pI/ITHOI7I UHTOKCUKaLUUu

Table 2. Dynamics of changes in peripheral blood leukocyte formula of rabbits during SM intoxication

Cpok HabnopeHus (KONMYECTBO XXUBOTHBIX) Me [Q1; Q3], 10%/n YpoBeHb 3HaYuMmMmocTu, p*
Observation period (number of animals) Me [Q1; Q3], 10°/L Significance level, p*
MwuenouuTsl | Myelocytes
®oH (n =22) | Background (n = 22) 01[0; 1,0] —
1cyt(n=19) | 1day(n=19) 1,0 [0; 1,0] 0,54
2cyt(n=19) | 2days (n=19) 01[0; 1,0] 0,75
3cyt(n=18) | 3days(n=18) 01[0;0,3] 0,95
4 cyT (n=15) | 4days (n=15) 01[0;1,0] 0,77
MeTtamuenouutsl | Metamyelocytes
®oH (n=22) | Background (n =22) 01[0;1,0] —
1cyr(n=19) | 1day(n=19) 0 0,99
2cyT (n=19) | 2days (n=19) 01[0; 1,0] 0,6
3cyt(n=18) | 3days(n=18) 0 0,62
4 cyT (n=15) | 4days (n=15) 0 0,98
ManoukoaaepHsbie HeliTpodunb | Band neutrophils
®on (n=22) | Background (n = 22) 1,5[0; 2,0] —
1cyT(n=19) | 1day (n=19) 1,0 [0; 2,0] 0,99
2cyt(n=19) | 2days (n=19) 2,0[1,0; 3,0] 0,32
3cyt(n=18) | 3days (n=18) 01[0; 1,0] 0,09
4 cyt(n=15) | 4 days (n=15) 1,0 [0; 2,0] 0,78
CermeHTosaepHbie HeliTpodunbl | Segmented neutrophils
®oH (n =22) | Background (n = 22) 23,5[21,0; 31,8] —
1cyt(n=19) | 1day(n=19) 77,0 [65,0; 82,0] <0,0001
2cyt(n=19) | 2days (n=19) 45,0 [28,0; 67,0] 0,0009
3cyt(n=18) | 3days (n=18) 18,5[13,8; 33,5] 0,95
4 ¢yt (n=15) | 4 days (n=15) 20,0 [13,0; 26,0] 0,38
JiumdoumnTsl | Lymphocytes
®oH (n =22) | Background (n = 22) 74,0 [64,3; 78,0] —
1cyt(n=19) | 1day(n=19) 26,0 [14,0; 34,0] <0,0001
2cyt(n=19) | 2days (n=19) 46,0 [24,0; 63,0] 0,0001
3cyt(n=18) | 3days(n=18) 68,5 [58,0; 74,5] 0,47
4 cyT (n=15) | 4days (n=15) 66,0 [63,0; 70,0] 0,06
Mnasmouuntsl | Plasmocytes
®oH (n =22) | Background (n =22) 01[0; 0] —
1cyt(n=19) | 1day(n=19) 1,0 [0; 2,0] 0,0003
2cyT (n=19) | 2days (n=19) 3,0[2,0; 6,0] <0,0001
3cyt(n=18) | 3days(n=18) 9,0[7,0; 12,0] <0,0001
4 cyT (n=15) | 4days (n=15) 12,0 [11,0; 16,0] <0,0001

Mpumeyanme. * — B CpaBHEHUN C GOHOBBLIMU NOKA3ATENAMM.

Note. * — compared to background indicators.
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Ha BTOpbIe CYTKM WUIIPUTHONH WHTOKCUKAIIMU
PETUCTPUPOBAIN OJHOBPEMEHHOE YBEJIMUYEHHUE CO-
nepxxanust rpoBocnanuTeabHbIX (TNFo 1 1L-6)
U mpotuBoBocrnanuTenabHoro (IL-10) nuTOKMHOB
B 1,5 (p < 0,004), 1,8 (p < 0,003) u 1,7 (p < 0,003)
pa3a cOOTBETCTBEHHO. OTMETUM, UTO B IaJibHEH-
IIEM CcoOJepXaHWe MNepeYMCICHHbIX LIUTOKWHOB,
HauyulHasi ¢ TPETbUX CYTOK, CHUKAJOCh AO yPOB-

HS1 (DOHOBBIX 3HAUEHUI, TOrAa KakK KJIMHUYECKas
MaHudecTauss UNPUTHOU WHTOKCUKALMU, Ha-
NpOTUB, HapacTajla U AOCTUTrajla MakKCUMaJbHOU
BbIPaXXEHHOCTHU.

I1pu ontleHke B chiBOpoTKe KpoBU ypoBHs JITIC,
OIHOTrO U3 KJIaCCUYEeCKUX OMoMapKepoB OaKTepu-
anpHOlt TpaHcaokauuu (bT), ycTaHOBIEHO MNO-
BBIIIIEHUE €ro COAEp>XKaHUS Ha TPeTbU U UYEeTBEp-

Tabnuua 3. iluHamuka coaepXXaHus Cencuc-accoLMmpoBaHHbIX F'yMopasbHbiX ¢akTOPOB B CbIBOPOTKE

KPOBU KPOJIMKOB NPU UNPUTHOW MHTOKCUKALUKN
Table 3. Sepsis-associated humoral factors dynamics in the blood serum of rabbits during SM intoxication

Cpok HaGnoaeHUs (KONMYeCTBO XXUBOTHbIX) Me [Q1; Q3], 10%/n YpoBeHb 3HaYMmocTH, p*
Observation period (number of animals) Me [Q1; Q3], 10°%/L Significance level, p*
sCD14, nr/mn | sCD14, pg/mL
doH (n =22) | Background (n = 22) 82,0 [65,5; 95,0] —
1cyt(n=18) | 1day(n=18) 136,0 [130,3; 156,0] <0,0001
2cyt(n=13) | 2days (n=13) 78,0 [64,5; 111,8] 0,93
3cyt(n=10) | 3days (n=10) 65,0 [56,0; 99,0] 0,97
4cyt(n=8) | 4days (n=8) 79,0 [66,0; 92,0] 0,99
TNFo, nr/mn | TNFo, pg/mL
®oH (n =22) | Background (n =22) 140,0 [114,3; 154,3] —
1cyt(n=18) | 1day(n=18) 134,0[81,0; 163,0] >0,99
2cyT(n=13) | 2days (n=13) 209,5 [144,5; 286,3] 0,004
3cyt(n=10) | 3days (n=10) 169,0 [130,0; 213,0] 0,6
4cyt(n=8) | 4days(n=8) 148,0 [125,5; 172,5] >0,99
IL-6, nr/mn | IL-6, pg/mL
®on (n =22) | Background (n = 22) 8,0[5,1; 11,2] —
1cyt(n=18) | 1day(n=18) 6,6[3,3; 10,7] >0,99
2cyt(n=13) | 2days (n=13) 14,5 [11,7; 26,1] 0,003
3cyt(n=10) | 3days (n=10) 10,4 [7,3; 18,7] >0,99
4cyt(n=8) | 4days (n=8) 11,4 [7,3; 15,1] 0,31
IL-10, nr/ma | IL-10, pg/mL
®oH (n =22) | Background (n = 22) 20,6 [16,7; 23,7] —
1cyt(n=18) | 1day(n=18) 20,3[17,2; 29,2] >0,99
2cyt(n=13) | 2days (n=13) 34,6 [25,7; 40,5] 0,003
3cyt(n=10) | 3days (n=10) 27,8 [19,0; 32,5] 0,62
4 ¢yt (n=8) | 4days (n=8) 25,5[16,5; 30,5] 0,32
JINC, ur/mn | LPS, ng/mL
doH (n =22) | Background (n = 22) 476 [45,3; 50,6] —
1cyt(n=18) | 1day(n=18) 50,2 [50,0; 54,5] 0,24
2cyt(n=13) | 2days (n=13) 49,4 [47,0; 102,3] 0,69
3¢yt (n=10) | 3days (n=10) 84,0 [56,1; 163,4] 0,002
4cyt(n=8) | 4days(n=8) 79,8 [68,2; 184,3] 0,001
MKT, nr/mn | PCT, pg/mL
®oH (n =22) | Background (n =22) 15,8 [10,5; 23,5] —
1cyt(n=18) | 1day(n=18) 12,9 [9,4; 17,5] >0,99
2cyT(n=13) | 2days (n=13) 16,8 [8,0; 17,7] >0,99
3cyt(n=10) | 3days (n=10) 13,7 [10,0; 23,1] >0,99
4cyt(n=8) | 4days(n=8) 12,7 [5,3; 18,6] 0,79

Mpumeyanme. * — B CpaBHEHUN C HOHOBBLIMU NOKA3ATENAMM.

Notes. * — compared to background indicators.
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Thle CYTKM WHTOKCUKAIIMM, TOIJa KaK ypPOBEHb
crieuMUYecKOro 6MOXMMHUUECKOr0o Mapkepa cerl-
cuca IIKT cyuiecTBeHHO He Bo3pacTasl B TeUeHUE
BCETO Ilepuoaa HaOJIONEHUs 3a J1abopaTOPHBIMU
JKUBOTHBIMU.

O6cyxaeHne

MMMyHHasI cucTeMa M CHUCTEMBI KJICTOYHOTO
OOHOBJIEHUSI KOCTHOTO MO3Ta OpraHm3Ma KpaitHe
YYBCTBUTEJIbHBI K MUTOCTATUYECKUM M TE€HOTOK-
cuyeckuM s dexktam urnputa [8]. B ¢cBsI3u ¢ aTNM
oOHapysKeHHBIEC B HACTOSAIIIel padoTe JIeHKO-, TUM-
¢0- 1 TpaHYJIOIUTOIICHU I, a TaKXXe CHUKECHHE OT-
HOCHUTEJIBHOTO KOJTMYECTBA IUMMOIIMTOB B JICHKO-
ouTapHOil (opmye meprudeprnIecKoil KPOBU MBI
paceHMBaeM KaK pe3yJbTaT IIPSIMOro MMMYHO-
TOKCHUYECKOTI'O IEMCTBUS Be3MKaHTA.

PaccmarpuBast dopmupoBaHUEe JTUM@POIIUTO-
NeHUM B paHHHWE CPOKHM WUIPUTHON MHTOKCHKA-
UMW, OTMETUM, YTO BBICOKAsI UYBCTBUTEIBHOCTH
JTUM@OIMTOB K HEKOTOPBIM BHIAaM BO3ICUCTBUS,
HarmpuMep NPpOHUKAIIIEeH paguanuu, XOpoIIo u3-
BecTHa [4, 7]. [TocTnydeBylo rndens TuMdounTap-
HBIX KJIETOK PETUCTPUPYIOT B paHHUE CPOKH TIOCTIE
BO3IEHCTBUS paauallii B OTHOCUTEIBHO HEOOJIb-
mux mo3ax (1—2 I'p). Beicokast 49yBCTBUTEIBHOCTD
WUMMYHHOM CHUCTEeMBI, B YACTHOCTU JIUM(MOIIUTOB,
MPEACTABISIONINX OMHY W3 KJIIOYEBBIX TIOITYJIsI-
OUii MMMYHOKOMIETSHTHBIX KJIETOK, KOTOpPBIE
IETePMUHUPYIOT UMMYHHBIM CTaTyC OpraHu3Ma,
K TOKCHUYECKOMY IEHMCTBUIO MIIPUTA, ITO3BOJISICT
YTBEpKOAaTh, YTO IJISI OMMCAHUS WUITPUTHON WH-
TOKCUKAIIUU MAaTOIeHeTUYEeCKN OOOCHOBAHO MPU-
MEHEHHE TEPMUHOB «MMMYHOCYIPECCHUs», a TaK-
Xe ee Hambojee TSIKeJIOM KIMHUISCKOU (DOPMBI
«AMMYHHBI TTapajiid», KOTOPBIII COOTBETCTBYET
COCTOSIHUIO TOJTHOW apeakKTUBHOCTU WMMYHHOM
cucteMbl. BooOie, TepMUH <«MMMYHHBI mapa-
JIUY» U B OTEYSCTBEHHOM, 1 B 3apy0eXKHOM JTUTEpa-
Type MCTIOJIB3YIOT IMIPEUMYIIIECTBEHHO B KOHTEKCTE
HWCCIeIOBaHN M, TTOCBAMICHHBIX CEIICUCY U €TI0 OC-
JnoxHeHUsM [9, 19]. B monb3y KoHcTaTanimm eHo-
MEHa «MMMYHHOTO ITapajnda», (GOpMHUPYIOIIETO-
CSI B YCIIOBUSIX KPUTUYCCKOU JTEUKOIIEHN M, TaKKe
CBHIIETEIBCTBYET OOHapyXeHHasl MPpU MIPUTHOU
MHTOKCHUKALIMHU Y KPOJIUKOB «<HOPMAaIU3aL1sI» Chl-
BopoTouHbiXx KoHueHTpauuii TNFo, 1L-6 u 1L-10
Ha MHUKEe KJIMHUYECKUX TPOSBICHUN OTpaBICHUS.
B cBs131 ¢ 3TUM 0OCTOSITEIBCTBOM ITPUMEYaTEIIBHO,
YTO MMEHHO apeaKTUBHOCTH BCIIEACTBUEC UMMYHO-
CYIIpEeCCUM U «MMMYHHBIN TTapaJIud» paccMaTpu-
BaIOT B KAUECTBE OCHOBHBIX IIPUUYMH JIETaIbHOCTH
BO BTOpPYIO a3y CEITHUEeCKOTO IIporecca, IJIs
KOTOpOI XxapaKTepHO (hOpMUpPOBAaHWE U JOMHUHMU-
poBaHME CHMHIpPOMAa KOMIIEHCATOPHOI'O ITPOTUBO-
BocrranutenapHoro orseta (CKIIO), cmeHsIONIETO
CUHAPOM CHCTEMHOI'O BOCITAJIUTEJIBHOTO OTBETA
(CCBO) [3, 22, 39]. KpoMe TOTO, OTCYTCTBUE IO-

BBIIIIEHUSI OTHOCUTEJIbHOTO KOJMYECTBA MaJ0YKO-
SITEPHBIX U IOHBIX GOPM HEUTPOGDUIIOB B JICHKOIU -
TapHoOil (hopmyJie rocJjie BBEACHU ST UTTPUTA KPOJIU-
KaM MOXET F'OBOPUTH HE CTOJBKO 00 OTCYTCTBUU
MPU3HAKOB TSKEJIOro TEeYeHUS MHGEKIIMOHHOTO
WJIM BOCIAJUTEIBHOTO MPOLIECCOB, CKOJIbKO O He-
CITOCOOHOCTU UMMYHHOM CUCTEMBbI aIeKBaTHO pea-
TMPOBAaTh HA BbI3BaHHbIE BE3UKAHTOM HapylIeHUS
MMMYHHOI'O TOMeOocTa3a.

ITomuMo oOHapyXXeHHBIX MNPU3HAKOB HUMMY-
HOCYIIpeCCUM W <«AMMYHHOIO Itapajuda» IIpHu
UOPUTHOU MHTOKCHUKAIIMU Y KPOJUKOB OOpaTUM
BHUMaHUE Ha YK€ YIIOMSHYThIE TPOBOCIATUTE b-
Hble 2¢deKThl Be3MKaHTa (IMOBBIIIEHHUE ChIBOPO-
TouHbIX KoHIIeHTpauuii TNFo 1 IL-6 Ha BTOpbIe
cyTKu HabmwoaeHwus). I'oBops B 1LeI0oM, CIOCO0-
HOCTb UMIPUTA UHAYLIMPOBATh CUHTE3 PA3JIUYHOTO
TUINA KJETKAMU MPOBOCHATUTEIbHBIX IIUTOKU-
HOB MPOAEMOHCTPUPOBAH B OOJIBIIIOM KOJUYECTBE
in vitro n in vivo ucciegoBaHuii [18, 29, 31, 40, 41,
42, 43, 48]. JlaHHYI0 OCOOEHHOCTbh TOKCUUYECKOTO
NeCTBUS BE3WKAHTaA CBSI3bIBAIOT C €r0 MPSIMBIMU
LUTOTOKCUYECKUMHU d(PdheKkTaMu — aJKUJIUPOBa-
HUEeM HYKJIeoDUTbHBIX CAUTOB IIMPOKOTO CIIEKTpa
OMOJOTMYECKUX MaKpOMOJeKyad (HYKJIEUHOBbIE
KMCJIOTHI, OenKu, JUNUILl U Ap.). B pesynbrare
STOr0 BO3HUKAIOT pa3jiMyHble MPOAYKTHI MEPBUY-
HOM anbTepalluu, KOTOPbIe BHICTYIIAIOT B KaUueCTBE
MOIIHBIX (pJIOTOTEHHBIX CTUMYJIOB.

OcTaHOBUMCS Ha WHTEPHpEeTallUU TOJyYeH-
HBIX JAHHBIX O JWHAMMKE OIHON HX Haubosee
BaKHBIX C MO3ULIUU (DOPMUPOBAHUST BOCHATICHUS
NOMyAS MU JEUKOIIMTOB — MOHOILIMTOB. BrnosHe
BEPOSITHO, YTO HabOigaeMasi Mpu BO3ACUCTBUU
UOpUTa MOHOILMTOMNEHUSI MOXET ObITh pe3yJbTa-
TOM DKCTpaBa3allMM MOHOIIMTOB M3 COCYAMCTOIO
pycJyia, HanpaBJIEHHOI Ha 3JIMMUHALIUIO B TKaHSX
MOBPEXJIEHHBIX WY MOTUOIIMX B pe3yabTare LU-
TOTOKCUMYECKOTO JEUCTBUS HUITpUTa KJeTok [18].
Murpanuus MOHOLIUTOB B JAHHOM CJIy4yae KOOPAU-
HUPOBaHa TEMU XK€ CTUMYJaMU (pa3iuuHble hak-
TOPBI aire3un U XeMOTaKCHca), KOTOPble y4yacTBY-
IOT B MUTpaAlliU APYTUX BOCTIAJIUTEIbHBIX KJIETOK,
HaInpumep HeUTpobuaoB. B moab3y BeICKa3aHHOTO
MHEHUS MOXET CBUIIETEIbCTBOBATh OOHAapYyKeHNE
MOHOIIMTOIIEHUU B pPaHHUE CPOKU OTpaBJICHUS
UIOPUTOM, KOTJa aJKUaupyoliue 3pheKThl Be3Uu-
KaHTa U, COOTBETCTBEHHO, KJIETOUHbIE U TKaHEBbIE
MOBPEXJIEHU S HauboJiee BEPOSITHHI.

CyuiecTBylolllMe B HacTosIee BpeMs Mpea-
CTaBJIEHU S MO3BOJSIIOT TOBOPUTH O CBSI3U aKTUB-
HOCTU MOHOIIMTOB ¢ ypoBHeM sCDI4 B cucteMHOM
KpoBOTOKe. HekoTopbie aBTOPbI MUHTEPHPETUPYIOT
noBbilieHUe SCDI4 McKII0UYUTEIbHO KaK MapKep
MOHOILIUTAPHOU aKTWUBAaLlMU, WHIYLHWPOBAHHOU
JITIC [24]. CyumecTBYIOT OaHHBIE, MOKa3biBalo-
1IKe, 4TO KoJimyecTBO MeMOpaHHbIX mCD14 (onuH
M3 OCHOBHBIX MCTOYHUKOB sCDI14 B opraHusme)
Ha TOBEPXHOCTU MOHOILIMTOB HAWOOJIbIIIEE CPEeAU
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KJeToK mnepudepudeckoidi KpoBu uvegoBeka [30].
BMmecte ¢ TeM paccMaTpuBasi IUHAMUKY HaOJ10-
JaeMbIX U3MEHEHUIl B JiefikouuTapHoOil ¢dopmyie
KpoBu U auHamuky sCDI4, ciaenyeT mpenroo-
XKWUTh, YTO TTOBBIIIIEHUE €r0 ChIBOPOTOUHBIX KOH-
LHEeHTpalui MNP UOPUTHOU MHTOKCUKAILIUU acCO-
LIMUPOBAHO HE TOJBKO C aKTUBHOCTbIO MOHOIIM-
TOB, HO W HeliTpoduioB. Ob6a TUIIa KJIETOK OMHUMU
U3 TIEPBBIX PearupyroT Ha TKaHEBOE MOBPEXICHUE,
WUHULMUPYIOT BPOXKAECHHBI UMMYHHBI! OTBET OpP-
raHu3Ma U OO0yCJIOBIMBAIOT 3HAYUTEIbHBIN BKJAM]
B Mpoaykuuioo cymmapHoro nyiaa sCDI14 B cu-
cTeMHOM KpoBoToke [28]. C yyeTom o0I1ero npo-
UCXOXJIEHUS OT MUEJIOUTHOTO POCTKAa KPOBU OHU
MPEeACTaBJSIOT COO0I eAUHYI0 MUETOUAHYIO (paro-
LUTAPHYIO CUCTEMY, a MOJHOLIEHHbIA UMMYHHBI
OTBET BO3MOXEH TOJIBKO MPU YCJIOBUU UX KOoMepa-
THUBHOI'O B3auMOAENUCTBUS [6, 44, 45]. B o1b3y BbI-
CKa3aHHOTO MPEAMNOJOXEHUS MOXET TaKXke yKa-
3bIBaTh COBMAAeHUE a0OPTUBHOIO MOABEMA OTHO-
cutesbHoro konuuectsa CAH B nelikouuTapHOu
dopmyie epudeprudeckoit KpOBU C MOBBILLIEHUEM
CBIBOPOTOUHBIX KOHIeHTpauuid sCDI14 B mepBbie
CYTKHU U mpoBocHaauTebHbIX HUTOKMHOB (TNFa,
IL-6) — Ha BTOpBIE CyTKU. B mommepxky o03By-
YEHHOI0 MHEHUS, KpOME TOro, rOBOPSIT JTaHHbBIE
XacanoBoit I.P. u coaBT., ycTaHOBUBIINE KOppe-
JISITMOHHYIO CBSI3b MEXAY KOJMYECTBOM JIeUKOLIM-
TOB, YpoBHeM sSCD14 u TNFo B KpoBU y 6071bHBIX
BN Y-undpexuueii [23].

OnHako He Bce IMOoJyYeHHbIe B HACTOSIIEH pa-
0oTe MaHHBIE MOXHO pPalMOHAJbHO OOBSICHUTH
C TO3UILIMA UMMYHO- U LIIUTOTOKCUYHOCTU BE3U-
kaHTa. [ToiHOLIEeHHAas1 UX UHTEpHpeTalus TpeoyeT
paclIMpeHM ST CYIIECTBYIOLIMX HAYYHbIX MIPEACTaB-
JIEHUI O MaTroreHe3e WMIPUTHONW WHTOKCUKAIIUU.
Jlnst aToro ooparumcs K ¢eHomeHy bT, KoHuenuu-
SIM «9HJOTOKCUHOBOI arpeccum» U aHTUPHIOTOK-
CUHOBOTO MMMYHUTETAa (IHIOTOKCUH-CBSI3bIBAIO-
11asi CucTemMa).

Tlon xumeuHoit BT B HacTos1Iee BpeMsT MOHU-
MaloT MPOXOXJIEHUE XU3HECITOCOOHBIX OaKTepuit,
UX KOMIIOHEHTOB, TOKCMHOB W METAa0OJUTOB Ye-
pe3 CIM3UCTYI0 000J0YKY KHUIIEYHUKA B DKCTpa-
MHTECTUHAJIbHbIE OpraHbl W TKaHU OpraHu3Ma
(Me3eHTepaibHbIe TUM®MATUYECKUE Y3JIbl, IEYEHb,
cene3eHKy, Jumdy, KpoBoTok u jap.) [16]. BT kak
MaToJoruyeckoMy (eHOMeHY CIOCOOCTBYIOT TpU
rpynmnsl ¢pakTOpOB: CHUXEHUE MECTHOU (0oO1eit)
MUMMYHHOI PEaKTUBHOCTU OpraHu3Ma, HECOCTOS-
TEJBbHOCTh OapbepHOl (YHKIIMU MOKPOBHOIO
anuTeaus u aucobuos [32]. YuuTsiBasgs xapakTep
TOKCUYECKUX 2B GHEeKTOB UIpUTa Ha ISHTEpab-
HBI roMeocTas3, TeOPEeTUYECKU YCUJIEHUE KUIlIey-
Hoil BT MoXxeT ObITh MaTOreHeTUYECKUM 3BEHOM
UNPUTHOU UHTOKCUKAIIUMU.

3HaYUTEIbHYIO YacTh OMOJIOrMYecKuX 3¢ dek-
ToB npu BT 06bsicHs0T netictBueM JITIC (sHIOTOK-
CUH) rpaMOTpUlaTe/IbHbIX O0akTepuili. M3BecTHO,

yto JITIC npuBonut K nuddepeHInpoBaHHON dKC-
npeccuu 6oJiee 150 reHOB, OOTBIIMHCTBO U3 KOTO-
DPBIX BBIMOJIHSIIOT Ba2KHY0 POJIb B BOCHATUTEIbHOM
OTBETE, U aKTUBAIlM1 MPAKTUYECKU BCEX aJallTUB-
HBIX (MMMYHHOI, SHIOKPUHHOW, HEPBHOU U Ap.)
cuctem opranusma [33, 37]. CasaseiBanue JITIC
KJIeTKaM¥ opraHusMa (IrpaHyJoLUThl, MOHOIIWTHI,
Makpodaru, s3HAOTESJIUOLMUTHI U AP.) C OJHOMU CTO-
POHBI MHAYLUPYET (opMUpOBaHUE KOMILJIEKca
3alIUTHBIX peaklMil, a ¢ IPyroll — MpOmyKIIUIO
NPOBOCHAUTENbHBIX LUTOKWMHOB M IIUTOKUH-
OMOCPEIOBAHHYIO ASCTPYKLUIO Pa3JIMYHBIX Op-
raHOB U TKaHEeW, YTO BBI3bIBAET IMATOJOIMYECKOE
COCTOSIHME, UMEHYEMOE «dHIOTOKCUHOBOM arpec-
cueii» [15, 25, 27]. JaHHO€ COCTOsSIHHME B HaCTOSI-
1ee BpeMsl CUMTAIOT YHUBEPCaJbHBIM (HaKTOPOM
maToreHe3a pa3jJUYHbIX 3a00JiIeBAaHUI YejoBeKa
M XKUBOTHBIX.

CorjlacHO MPEedJIOKEHHOU OTeYeCTBEHHBIMU
YUYEHBIMU KOHLEMIIMU aHTUIHAOTOKCUHOBOTO M-
MYHUTETa, HaIllpaBJEHHOro0 Ha TrOMEOCTa3upoBa-
Hue ypoBHs JITIC B opranuszme, moaumMopdHosaep-
Hbie JeikouuTsl (ITMAJI) urparoT BaXXHYIO poJib
B Ipolleccax 3axBaTa, TPaHCIIOPTa U JIUMUHALIUU
SHJIOTOKCHMHA [2, 6, 14, 26]. YCTaHOBJIEHO, YTO KJIM-
peHc JITIC HellTpoduiaaMu MOXeT ObITh OCYILIECT-
BJIeH nocpenctBom IgG, pukcupoBaHHBIX HA MEM-
opanHbix Fc-peuenrtopax [11]. Tak, mpakTuyecku
Yy BCeX 3I0POBBIX JI0JeH B IepudepruieckKoii KpoBu
obHapyxuBaoT [IMSJI (oxkono 3,5% Bceil momny-
JSUUU KJeToK), cBs3biBarouiue JITIC mpu nmomo-
mu Fc-onocpenoBanHoro Mexanusma [12]. Takum
00pa3oM, CHUKEHUE IHIOTOKCUH-CBSI3bIBAIOIIETO
noTeHIMajla HeUTpodUI0B, 0OYCIOBICHHOE KPU-
TUYECKHUM YMEHBIICHUEM MX KOJIMYEeCTBa BCJIEI-
CTBHE MUEJO- U UMMYHOTOKCUYECKOTO 3(DHeKTOB
BE€3UKaHTa, MOXET ObITh Ba>KHbBIM 3B€HOM JUCPETY-
asguuu romectasda JITIC B opraHuzMe Mmpu UITPUT-
HOUW MHTOKCUKAIIUU.

B cBs3M ¢ MojaydYeHHBIMU AAHHBIMU, YKa3bl-
BalOIIMMU Ha HapacTaHWE B TE€UEeHHUE BCEro Iie-
puoja UIPUTHOU MHTOKCUKAILIUU Yy JiabopaTop-
HBIX >KMBOTHBIX OTHOCHUTEJIBHOTO KOJIMYecTBa
MJIAa3MOILIMTOB B JIEHKOLIMTApHOU (opMyJsie U TO-
BbilieHUe conaepxaHus JITIC B cbIBOpOTKE KpO-
BU Ha TPeTbU U YETBEpPThbIe CYTKU HaOJIOACHMS,
ynomsiHeM, 4to JITIC gBasieTcss KJIacCUYECKUM
MUTOT€HOM UM CHOCOOEH BbI3bIBAaTh Hecneuubu-
YecKylo TMOJUKJOHaJbHYI0 B-nmumdbouuTapHyio
aktuBauuio. [Ipu aToM mpoucxonuT mpoJivdepa-
uus u nuddepeHIInpoBKa KJIETOK B 3peJible Ia3-
MOILIMTBI, COCTaBJSIONIME OCHOBY T'yMOPaJabHOIO
ummyHurteta [5]. YkazanHoe coiictBo JITIC uc-
MOJB3YIOT B MMMYHOJOTMYECKOW JIUarHOCTUKE
NpU NOCTAaHOBKE peaklUu OjJacTTpaHchoOpMalluu.
TlponyK1iysi aHTUPHIOTOKCUHOBBIX aHTUTEJI I1J1a3-
MOLIUTAMU B (PU3UOJOTUUYECKUX YCITOBUSX TIpe-
CTaBJIIET COOOU Ba*KHBIA KOMIOHEHT T'yMopasb-
HOTro 3Be€Ha 9HIAO0TOKCUH-CBSI3bIBAIOIIEH CUCTEMBI
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(BCC) opranusma [2, 11]. CnemoBaTesibHO, Hapac-
TaHUE B TEYEHUE UTTPUTHON UHTOKCUKALIUU OTHO-
CUTEJIbHOTO KOJTMYECTBA MJIa3MOIIUTOB B JICH KO M-
TapHOU hopMysie MOXHO paclieHUBaTh KakK 3alllnT-
HO-KOMIIEHCAaTOPHYIO peaKI Mo, HalpaBICHHYIO
Ha romeocTa3zupoBaHue cogepxanus JITIC Bo BHy-
TpPEeHHel cpelie opraHu3Ma.

B cBete paccmaTpuBaeMoil «dHAOTOKCUHOBOM
arpeccur» Tak>Xe IMOJYEPKHEM, YTO IOBBIIIECHUE
YPOBHSI CBIBOPOTOUHBIX KOHLeHTpauuin sCDI14,
TNFo u 1L-6, peructpupyeMoe mocjie BBEACHUSI
BE€3UKaHTa, B OINpeNeeHHOW Mepe MOXeT ObITh
00OYyCJIOBJIEHO HE€ TOJIbKO ILIMTOTOKCUYECKUM Jei-
CTBUEM BE3WKaHTa, HO YW MPOBOCHAIUTEIbHBIMU
apdbekramu JITIC, mocrtynmaroimium B U3OBITOY-
HOM KOJIMYECTBE B LIUPKYJSITOPHOE PYCJIO BCIEMI-
CTBUE OapbepHON JOUCHYHKIIMM KHUIIEYHUKA.
OtHocutenbHo sCDI14, cyiiecTByeT MHEHUE, UYTO
JMaHHBIU TyMOpabHbIN (haKTop, 001aaast BBICOKOM
addunHOCThIO K JITIC 1 KOHKYpUPYS 3a CBSI3bIBa-
Hue ¢ mCDI4, MoXeT orpaHUYMBaTh OMOJOTrUYEC-
ke 3(pheKThl 3HIOTOKCUHA [6].

IMoaBoast UTOr OOCYXIEHUIO TOJYYEHHBIX pe-
3yJbTaTOB, MOXXHO KOHCTaTUpPOBaTh, YTO Pe30pO-
THUBHBIE 9(DEKTHl UTTPUTA UHAYLUPYIOT YCUJIEHUE
BT u3 kuieyHukKa, NpeacTaBasoliero coooi ecre-
CTBEHHBIN pe3epByap KOJOCCAJTbHOIO KOJIMYecTBa
MUKPOOPTaHU3MOB B OpraHU3Me€ MJIEKOIUTAIOIINX,
U TIPUBOJST K «dHIOTOKCUHOBOU arpeccumn», KOTo-
pasi MocJieNoBaTebHO IMTPOXOAUT Yepe3 dTanbl KOM-
neHcauuu u gekomneHcauu DCC. OcoOEeHHOCTh
HabJIronaeMblX U3MEHEHU I COCTOUT B TOM, UTO YCU-
sneHue bT 1 «<9HAOTOKCUHOBAs arpeccusi» MpoTeKa-
0T Ha (hOHE «MMMYHHOTO TTapajnya.

YuyuTtbeiBasi, 4YTO CYIIECTBEHHbIE W3MEHEHUS
colepxXaHusl crneuudUYecKoro mapkepa cerncu-
ca IIKT npu unmpuTHON MHTOKCUKALIMU HE ObLIU
YCTaHOBJIEHbI, (OopMaJIbHO YTBEpPXJaThb O Hau-
yuu cericuca HeJib3si. OmHaKo B IMOCJEIHUE TOMbI
onyOJMKOBaHbBI pabOThl, MOABEPralpIue COMHEe-
Huto nHdpopmatuBHocTh IIKT kak Mapkepa WH-

Cnucok nutepatypbl/References

(EeKLMOHHbIX OCJIOXKHEHUN U cerncuca, HalpuMep
npu Tsaxeyoit TpaBme [17, 47]. [loaTomMy auarHo-
ctuyeckas ueHHocTh [1KT B oTHOLIeHUN cerncuca
He a0COJIIOTHA U MPU Ppa3JIUUYHbIX HO30JOTMUECKUX
dopMax oHa MOXKET CYILIECTBEHHO BapbUpPOBAaTh.
CrnenoBaTebHO, MNPEATIONOXUTH OIMpeaeeHHbIe
o0lLIMe 2JEeMEHTHI MaToreHe3a MMPUTHONM WHTOK-
CHUKallMU U cerncuca BIoJHEe JOMYCTHUMO.

3ak/yeHme

PesynbpTaThl  NpOBENCHHBIX  MCCJIEIOBAHMIA
C YY4eTOM MpeajlaracMOil MX MHTEPHpPETALIUU ITI0-
3BOJISTIOT BBIACIUTH CIICAYIONIYIO 3TAITHOCTH ITaTO-
JIOTUYECKUX M3MEHCHMI, TPOUCXOMSIINX Ha CH-
CTEMHOM YpOBHE IIpU KpailHE TSIXKEJIOM TEUCHUU
UIPUTHOU MHTOKCUKAIINU Y KPOJIMKOB:

— 1 cyTKM — aKTUBaIMsI MUCJIONTHOM paroiru-

TapHOI CUCTEeMBI U TUTIEPGAronuTO3 (ITOBBIIIIE -

HHE KOJMYECCTBA TPAHYJIOIIUTOB M YBEIIMYCHUE

npoiieHTHOro comepxanuss CAH B meiikoiu-

TapHOI1 hopmyJie repudepruIecKoil KpoBH, I10-

BhIeHMe ypoBHS SCD14 B CBIBOPOTKE KPOBN);

— 2 CYTKM — CHCTEMHBIN BOCITAJIUTEIbHBINI

M KOMIIEHCATOPHBIW MPOTUBOBOCIIATUTEIbHBIN

orBeT (noBbilieHue comepxxkanuss TNFo, 1L-6

n IL-10 B CBIBOPOTKE KPOBH);

— 3—4 cyTKM — «<MMMYHHBIN Hapaand» («<HOp-

manusanus» ypoBHeir TNFo, 1L-6 u 1L-10

B CBHIBOPOTKE KPOBHM TIPU SIBHOM YXYIIICHUU

KJIMHUYECKOTO COCTOSIHUS 1aDOPAaTOPHBIX KU-

BOTHBIX), ycuieHue kuinedHou BT, ucromenue

BCC U «?HIOTOKCHUHOBAS arpeccusi» (ITOBBIIIIe-

Hue conepxanus JITIC).

TakuMm o6pa3om, (papMaKOIOTUIECKYIO KOPPEK-
VIO UMMYHHBIX HapymeHuit u ycuienus BT He-
00XOoaMMO paccMaTpuBaTh BasKHEUIIMMU HaIlpaB-
JICHUSIMU TTaTOTeHEeTUUECKOM TepaITtuu pe30pOTUB-
HBIX POpM TTOpaKeHU I UTIPUTOM. DPPEKTUBHOCTH
npenjaraeMblX ~ MEOMKaMEHTO3HBIX  ITOJIXOIOB
IPEICTOUT OLICHUTD.

1. Anues C.A., Anmues D.C., ['ymmaroB A.®. Cencuc: cTapbie JOTMbI 1 39BOJTIOLKS TTpeacTaBieHunit // Becthuk HanmonanbHOTO
MenuKo-xupyprudeckoro reHTpa uM. H.U. IMuporosa. 2020. T. 15, Ne 1. C. 132—136. [Aliev S.A., Aliev E.S., Hummatov A.F.
Sepsis: old dogmas and the evolution of conception. Vestnik Natsional’nogo mediko-khirurgicheskogo tsentra im. N.I. Pirogova =
Bulletin of Pirogov National Medical & Surgical Center, 2020, vol. 15, no. 1, pp. 132—136. (In Russ.)] doi: 10.25881/BPNMSC.

2020.32.34.023

2.  AmnonnonuH A.B., flxoneB M.1O., Pynuk A.A., Jluxonen B.I. DHI0TOKCHH-CBSI3bIBaOIIME CUCTEMBI KpOBM // 2KypHai Mu-
KpOOHOIOrnK, anuaeMuoaoruu u ummyHoouosoruu. 1990. Ne 11. C. 100—106. [Apollonin AV., Yakovlev M.Yu., Rudik A.A.,
Lihoded V.G. Endotoxin-binding blood systems. Zhurnal mikrobiologii, epidemiologii i immunobiologii = Journal of Microbiology,
Epidemiology and Immunobiology, 1990, no. 11, pp. 100—106. (In Russ.))

3. beno6opomos B.b. UMMyHomaTOIOTHST TSIKETOTO CETCUca U BO3MOXHOCTH €€ KOppeKIny // BecTHUK NHTEHCUBHOIT Tepa-
nuu. 2010. Ne 4. C. 3—8. [Beloborodov V.B. Immunopathology of severe sepsis and its management. Vestnik intensivnoi terapii
im. A.1. Saltanova = Annals of Critical Care, 2010, no. 4, pp. 3—8. (In Russ.)]

4. boun B., ®mugnep T., Apmam6o [I. PannanmonHas ru6enp MiaekonuTamomux. HapyiieHne KWHETUKY KJIETOUYHBIX TOITY-
nsauuii. [lep. ¢ anrn.: A.I. CepasoB u np. M.: Atomusaart, 1971. 320 c. [Bond V., Flidner T., Arshambo D. Radiation death
of mammals. Kinetics violation of cell populations. Trans. from Eng.: A.G. Sverdlov et al. Moscow: Atomizdat, 1971. 320 p.

(In Russ.)|

357



C.MN. Cnpoopos v gp. WNHbekums n UMMyHHUTET

5. Bacunwes B.C. Jlunononaucaxapusl B Mpoliecce MMMYHOTeHe3a: TeHISHIINN HAYTHOTO TOWCKA W UTOTU U3YyUeHUsI B YCIIO-
BUSIX MH(PEKIMOHHON matosoruu // XKypHaa ['poJHEHCKOro rocy1apcTBEHHOro MeAMLIMHCKOro yHuBepcutera. 2014. T. 1,
Ne 45. C. 98—103. [Vasilyev V.S. Lipopolysaccharides during immunogenesis: scientific search trends and results in the study
of infectious diseases. Zhurnal Grodnenskogo gosudarstvennogo meditsinskogo universiteta = Journal of the Grodno State Medical
University, 2015, vol. 1, no. 45, pp. 98—103. (In Russ.)]

6. TI'paues C.B., [Ipoxopenko U.P., 3y6osa C.B., Ka6anos 1.C., Kocsaxosa H.U., ITpoxoperko C.B., Menbuep M. MonekynsipHbie
MeXaHU3Mbl B3aUMOJEHCTBUS IHAOTOKCUHOB € KJaeTKaMu-MuiueHsIMU. M.: OO0 «MenuimHckoe MHGOPMallMOHHOE areHT-
cTBO», 2012. 256 ¢. [Grachev S.V., Prokhorenko I.R., Zubova S.V., Kabanov D.S., Kosyakova N.I., Prokhorenko S.V., Mel’tser M.
Molecular mechanisms of endotoxins interaction with target cells. Moscow: Medicinskoe informacionnoe agentstvo, 2012. 256 p.
(In Russ.)]

7. TI'pebeniok A.H., Jlereza B.W., EBmoxumon B.U., CanyxoB B.B., TumomieBckuii A.A. PaguanronHas MequIiMHa: yuyeOHOe
nocobue, Becepoccuiickuit LIeHTp 9KCTPEHHOM U paauauoHHoi MeauuHbl uM. A.M. Hukudoposa MYC Poccuu. CII6.:
IMonurexnuka-cepsuc. 2013. Y. 2: Kinunuka, npoduiakTiuka v iedeH1e pagualiOHHBIX mopaxeHuii. 156 c¢. [Grebenyuk A.N.,
Legeza V.1., Evdokimov V.I., Salukhov V.V., Timoshevskii A.A. Radiation medicine: textbook. All-Russian center of emergency
and radiation medicine named after A.M. Nikiforov EM ERCOM of Russia. SPb.: Politekhnika-servis, 2013, pt 2: Clinic, prevention
and treatment of radiation injuries. 156 p. (In Russ.)|

8. 3abponckuii [1.0., Manasra B.I. UMMyHoTOKCUKOMIOTMsT KceHOOMOTHKOB. CapaTtoB: M3matensctBo CBUBXB, 2007. 420 c.
|Zabrodskii P.F., Mandych V.G. Immunotoxicology of xenobiotics. Saratov: Izdatelstvo SVIBHB, 2007. 420 p. (In Russ.)]
doi: 10.13140/RG.2.2.17869.64483

9. MWnanos ®.B. CoBpeMeHHast TaKTWKAa AMATHOCTUKM U JIeUeHUsI cericuca (0630p nutepatypsl) // BecTHUK HOBBIX MEAUIINH-
ckux texHosnoruit. 2023. Ne 2. C. 24-30. [Ivanov F.V. Modern tactics of diagnosis and treatment of sepsis (review). Vestnik novykh
meditsinskikh tekhnologii = Journal of New Medical Technologies, 2023, no. 2, pp. 24—30. (In Russ.)| doi: 10.24412/1609-2163-
2023-2-24-30

10. Kasaiton K. HoBble MeTOIBI JIeUeH M ITPU CETICKCe: MOJIEIM Ha JKUBOTHBIX «He paboTaioT» (0630p) // O0mIast peaHUMaTOJI0-
rus. 2018. T. 14, Ne 3. C. 46—53. [Cavaillon J. New approaches to treat sepsis: animal models «do not work» (review). Obshchaya
reanimatologiya = General Reanimatology, 2018, vol. 14, no. 3, pp. 46—53. (In Russ.)] doi: 10.15360/1813-9779-2018-3-46-53

11. Jluxonen B.T., bonnapenko B.M. AHTUSHIOTOKCMHOBBIIi UMMYHUTET B PETYJISUU YUCIEHHOCTU SIEPUXUO3HON MUKPO-
daopsl kunreunuka. M.: Meaununa, 2007. 216 ¢. [Likhoded V.G., Bondarenko V.M. Antiendotoxin immunity in the regulation
of Escherichia intestinal microflora number. Moscow: Medicine, 2007. 216 p. (In Russ.)]

12. Jluxonen B.I., FOmyx H.J., SIxoBieB M.IO. Ponb sHIOTOKCHHA TpaMOTpUIIATEIbHBIX OaKTepUii B MH(GEKIIMOHHON U HEWH-
dbexnnonHoii maronoruu // Apxus maroiaoruu. 1996. Ne 2. C. 8—13. [Lihoded V.G., Yushchuk N.D., Yakovlev M.Yu. The role
of gram-negative bacteria endotoxin in infectious and non-infectious pathology. Arkhiv patologii = Archive of Pathology, 1996,
no. 2, pp. 8—13. (In Russ.)|

13. Jloc K. Cunrernueckue saul: Ilep. ¢ Hem. M.: MHocTpanHas tuTeparypa, 1963. 260 c. [Los K. Synthetic poisons. Trans. from
Germ. Moscow: Inostrannaya literatura, 1963, 260 p. (In Russ.)]

14. Tlepmskos H.K., Anuxosckas M.A., Jluxonen B.I"., fAxosnes M.FO. UMmyHOMOpdoiornyeckas oleHKa pe3epBOB CBSI3bIBAHU ST
3HIOTOKCHHA MTOJIUMOP(MOHOAIEPHBIMU JIeliKotuTaMu // ApxuB natojoruu. 1995. C. 4—7. [Permyakov N.K., Anihovskaya [.A.,
Lihoded V.G., Yakovlev M.Yu. Immunomorphological assessment of endotoxin binding reserves by polymorphonuclear
leukocytes. Arkhiv patologii = Archive of Pathology, 1995, pp. 4—7. (In Russ.))

15. Iepmskos H.K., fAxoneB M.1O., l'anankun B.H. DH1oTOKCHH 1 cucTema nmoiuMop@HOsIAEpHOro JeiKouTa // ApXxuB na-
tosorun. 1989. T. 51, Ne 5. C. 4—6. [Permyakov N.K., Yakovlev M.Yu., Galankin V.N. Endotoxin and the polymorphonuclear
leukocyte system. Arkhiv patologii = Archive of Pathology, 1989, vol. 51, no. 5, pp. 4—6. (In Russ.))

16. Tlomompuropa I'M. Mukpo6uotnyeckuii GakTop pa3BUTHSI CUCTEMbl MOHOHYKJEApHBIX (DaromuToB (FHOTOGHOJIOTHYE-
ckue uccnenoBanus) // Bectuuk Poccuiickoit akagemun Meauimuackux Hayk. 2013. T. 68, Ne 6. C. 26—33. [Podoprigora G.I.
Microbiotic factor influencing the mononuclear phagocyte system development. Vestnik Rossiiskoi akademii meditsinskikh nauk =
Herald of the Russian Academy of Sciences, 2013, vol. 68, no. 6, pp. 26—33. (In Russ.)] doi: 10.15690/vramn.v68i6.670

17. Tlonymun 10.C., AdanacseB A.A., [TuBoBaposa JI.I1., Mansime M.E. KiuHuKo-IuarHocTuyeckoe 3Haue€HHWE YPOBHSI
MPOKAJTBIIUTOHMHA Y MTOCTPAJaBIINX C TSKEJIOM COUYeTaHHOW TpaBMoii // BecTHMK aHeCTe3MOJIOTUM U PeaHUMAaTOJOTUH.
2015. T. 12, Ne 1. C. 46—53. [Polushin Yu.S., Afanasyev A.A., Pivovarova L.P., Malyshev M.E. Clinical and diagnostic value
of procalcitonin levels in victims of severe concomitant injury. Vestnik anesteziologii i reanimatologii = Messenger of Anesthesiology
and Resuscitation, 2015, vol. 12, no. 1, pp. 46—53. (In Russ.)| doi: 10.21292/2078-5658-2015-12-1-46-53

18. CabareeB A.B., Ctrocman K.U., CaBateeBa-JIlooumona T.H. AnonTo3 u BocnajieHue B IaTOreHe3¢ MHTOKCUKAIUU UTIPUTOM.
B kH.: Tpynbt MHCTUTYTa TOKCUKOJIOTUM, TOCBSILEHHbIE 75-11eTrI0 co iHs ocHoBaHu / [Tox pen. npod. C.I1. Heuunopenko.
CII6.: Dn6u-CII6, 2010. C. 273-289. [Savateev A.V., Stosman K.I., Savateeva-Lyubimova T.N. Apoptozis and inflammation
in yperite intoxication pathogenesis. In: Toxicology Institute works admitted to 75th anniversary till foundation. Ed. by prof.
S.P. Nechiporenko. St. Petersburg: Elbi-SPb Publ., 2010, pp. 273—289. (In Russ.))

19. Cencuc B Havane XXI Beka. Knaccudukanus, KIMHUKO-AMAarHOCTYECKasi KOHLENUMS 1 JeyeHue. [laTomoro-aHaTtoMu-
yeckast iuarHoctuka: IpakTuueckoe pykosoacTso / ox pen. B.C. Casenbea, b.P. Tenbdanma. M.: Tutrreppa, 2006. 176 c.
[Sepsis at the beginning of the 20th century. Classification, clinical diagnostic concept and treatment. Pathoanatomical diagnosis:
a practical guide / Ed. by V.S. Savelev, B.R. Gelfand. Moscow: Litterra, 2006. 176 p. (In Russ.))

20. Cumopos C.I1., bynka K.A., Yenyp C.B., Anekceepa U.U., Bragumupona O.0., Kysemun A.A., XKakosko E.B., Ceprees A.A.
CTpyKTypHbIE U3MEHEHUS] TOHKOW KMIIKW MPY MOIEIUPOBAHUYU MHTASLIMOHHOTO TOPaXEHUs CEPHUCTBIM UIMPUTOM //
Mennaiin.py. 2023. T. 24, crarbsa 36. C. 473—487. [Sidorov S.P., Bulka K.A., Chepur S.V., Alekseeva L.I., Vladimirova O.0.,
Kuzmin A.A., Zhakovko E.B., Sergeev A.A. Structural changes in the small intestine when modeling of sulfur mustard inhalation
injury. Medline.ru, 2023, vol. 24, art. 36, pp. 473—487. (In Russ.)]

358



2025, T. 15, Ne 2 Oco6eHHOCTN UMMYHHOMO pearmpoBaHns

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

CunopoBC.I1.,CepreeBA.A., Yenyp C.B., Anekceesa .., Bnranumuposa O.0., 2KakoBko E.b., Kysemun A A., [llupseaA.A.,
bynka K.A. MophodyHKIIMOHATbHBIE U3MEHEHU S KEeJTYTIOYHO-KHMIIEYHOTO TPaKTa P MHTOKCUKAIIMU CEPHUCTHIM UTIPHU-
TOM // BeCTHUK ypasibCKoii MEIUIIMHCKOM akageMuueckoit Hayku. 2022. T. 19, Ne 2. C. 142—162. [Sidorov S.P., Sergeev A.A.,
Chepur S.V., Alekseeva 1.1., Volodymyrova O.0., Zhakovko E.B., Kuz'min A.A., Shiryaeva A.l., Bulka K.A. Morphofunctional
changes in gastrointestinal tract of rats during sulfur mustard intoxication. Vestnik Ural’skoj medicinskoj akademicheskoj nauki =
Herald of the Ural Medical Academia, 2022, vol. 19, no. 2, pp. 142—162. (In Russ.)| doi: 10.22138/2500-0918-2022-19-2-142-162
XaepteiHoB X.C., AHoxuH B.A., Boituyk C.B., PuzBanoB A.A. Cerncuc u aronito3 // I'enbr u kitetku. 2016. T. 11, Ne 4. C. 18—21.
[Khaertynov K.S., Anokhin V.A., Boichuk S.V., Rizvanov A.A. Sepsis and apoptosis. Geny i kletki = Genes & Cells, 2016, vol. 11,
no. 4, pp. 18—21. (In Russ.)| doi: 10.23868/gc120562

XacanoBa I.P., Anoxun B.A., HarumoBa ®.U. 3HaueHue ypoBHs pactBopuMoro peuentopa CDI14 nisg mporHosa mporpec-
cupoBanusi BUU-undexunn // [paktuueckas menunmua. 2014. T. 78, Ne 2. C. 110—114. [Khasanova G.R., Anokhin V.A.,
Nagimova F.I. Value of soluble CD14 for prognosis of progression of HI V-infection. Prakticheskaya meditsina = Practical Medicine,
2014, vol. 78, no. 2, pp. 110—114. (In Russ.)]

XononHast A.H., JIuosnos /1.A., binoxuna E.A., fpocnaBuesa T.C., Kpynuukuii E.M. OnieHka KOHLUEHTpallUU pacTBO-
pumoro perenitopa CD14 B turasme y BUU-uHbumpoBaHHbIX oTpebuTeneii onuaros // XKypHan uHdekTorornu. 2018.
T. 10, Ne 1. C. 47-54. [Kholodnaya A.N., Lioznov D.A., Blokhina E.A., Yaroslavtseva T.S., Krupitskiy E.M. Levels of plasma
soluble CD14 in HIV-infected opiate users. Zhurnal infektologii = Journal Infectology, 2018, vol. 10, no. 1, pp. 47—54. (In Russ.))
doi: 10.22625/2072-6732-2018-10-1-47-54

SxoBneB M.10. KuieuHslii TUTONOIMCAXapU I CUCTEMHAs SHIOTOKCMHEMHUST — S3HAOTOKCMHOBas arpeccust — SIR-cuHapom
Y TIOJIMOpraHHAas HEMOCTaTOUHOCTD KaK 3BEHbs ONHOM 1ienu // bronneTeHb Boiarorpaackoro HayuyHoro eHTpa PAMH. 2005.
No 6. C. 91-96. [ Yakovlev M.Yu. Intestinal lipopolysaccharide: systemic endotoxinemia — endotoxin aggression — SIR-syndrome
and multi-organ failure as links in one chain. Byulleten’ volgogradskogo nauchnogo tsentra RAMN = Bulletin of the Volgograd
Scientific Centre of the Russian Academy of Medical Sciences, 2005, no. 6, pp. 91—96. (In Russ.)]

SxosneB M.10. Cucremnast sngotokcuHemusi. M.: Hayka. 2021. 184 c. [ Yakovlev M.Yu. Systemic endotoxemia. Moscow: Nauka,
2021, 184 p. (In Russ.)]

SxkoBneB M.IO. «DHIO0TOKCHMHOBAS arpeccusi» KakK Mpea00Jie3Hb NN YHUBEPCaTbHBIN (GaKTop MaToreHe3a 3ab0JieBaHU ye-
JIOBEKA ¥ XXMBOTHBIX // Yerexu coBpemenHolt 6uonoruu. 2003. T. 23, Ne 1. C. 31—40. [ Yakovlev M.Yu. “Endotoxin aggression”
as a pre-disease or a universal factor in the pathogenesis of human and animal diseases. Uspehi sovremennoj biologii = Advances
in Modern Biology, 2003, no. 1, pp. 31—40. (In Russ.))

Akira S., Takeda K. Kaisho T. Toll-like receptors: critical proteins linking innate and acquired immunity. Nat. Immunol., 2001,
vol. 2, no. 8, pp. 675—680. doi: 10.1038/90609

Anand T., Vijayaraghavan R., Bansal I. Bhattacharya B.K. Role of inflammatory cytokines and DNA damage re-
pair proteins in sulfur mustard exposed mice liver. Toxicology Mechanisms and Methods, 2009, vol. 19, no. 5, pp. 356—362.
doi: 10.1080/15376510902903766

Antal-Szalmas P., Strijp J.A., Weersink A.J., Verhoef J., Van Kessel K.P. Quantitation of surface CD14 on human monocytes and
neutrophils. J. Leukoc. Biol., 1997, vol. 61, no. 6, pp. 721—728. doi: 10.1002/jlb.61.6.721

Arroyo C.M., Schafer R.J., Kurt E.M., Broomfield C.A., Carmichael A.J. Response of normal human keratinocytes to sulfur
mustard (HD): cytokine release using a non-enzymatic detachment procedure. Human & Experimental Toxicology, 1999, vol. 18,
no. 1, pp. 1-11. doi: 10.1177/096032719901800101

Berg R.D. Bacterial translocation from the gastrointestinal tract. Adv. Exp. Med. Biol., 1999, vol. 473, pp. 11-30. doi: 10.1016/
S50966-842X(00)88906-4

Calvano S.E., Xiao W., Richards D.R., Felciano R.M., Baker HV.,, Cho R.J., Chen R.O., Brownstein B.H., Cobb J.P.,
Tschoeke S.K., Miller-Graziano C., Moldawer L.L., Mindrinos M.N., Davis R.W., Tompkins R.G., Lowry S.F.; Inflamm and
Host Response to Injury Large Scale Collab. Res. Program. A network-based analysis of systemic inflammation in humans.
Nature, 2005, vol. 437, pp. 1032—1037. doi: 10.1038/nature03985

Dallal G.E., Wilkinson L. An analytic approximation to the distribution of Lilliefors’ test for normality. Am. Stat., 1986, vol. 40,
no. 4, pp. 294—296. doi: 10.1080/00031305.1986.10475419

Geisser S., Greenhouse S.W. An extension of Box’s result on the use of F distribution in multivariate analysis. Ann. Math. Stat.,
1958, vol. 29, no. 3, pp. 885—891. doi: 10.1214/aoms/1177706545

Gudiol C., Albasanz-Puig A., Cuervo G., Carratala J. Understanding and managing sepsis in patients with cancer in the era of an-
timicrobial resistance. Front. Med. (Lausanne), 2021, vol. 8: 636547. doi: 10.3389/fimed.2021.636547

Guha M., Mackman N. LPS induction of gene expression in human monocytes. Cell Signal, 2001, vol. 13, no. 2, pp. 85—94.
doi: 10.1016/50898-6568(00)00149-2

Gupta R.C. Handbook of Toxicology of Chemical Warfare Agents. 3rd. Edition. Academic Press, 2020, 1284 p. doi: 10.1016/B978-0-
12-374484-5.X0001-6

Hotchkiss R.S., Karl I.E. The pathophysiology and treatment of sepsis. N. Engl. J. Med, 2003, vol. 348, no. 2, pp. 138—150.
doi: 10.1056/nejmra021333

Malaviya R., Sunil V.R., Venosa A., Vayas K.N., Businaro R., Heck D.E., Laskin J.D., Laskin D.L. Macrophages and inflam-
matory mediators in pulmonary injury induced by mustard vesicants. Ann. N.Y. Acad. Sci., 2016, vol. 1374, no. 1, pp. 168—175.
doi: 10.1111/nyas. 13123

Mishra N.C., Rir-sima-ah J., March T., Weber W., Benson J., Jaramillo R., Seagrave J.C., Schultz G., Grotendorst G., Sopori M.
Sulfur mustard induces immune sensitization in hairless guinea pigs. Int. Immunopharmacol., 2010, vol. 10, no. 2, pp. 193—199.
doi: 10.1016/j.intimp.2009.10.015

Ricketts K.M., Santai C.T., France J.A., Graziosi A.M., Doyel T.D., Gazaway M.Y., Casillas R.P. Inflammatory cytokine response
in sulfur mustard-exposed mouse skin. J. Appl. Toxicol., 2000, vol. 20, no. SI, pp. S73—S876. doi: 10.1002/1099-1263(200012)20:1+
<:aid-jat685>3.0.co;2-h

359



C.M.

Cupopos u ap. MHdekumns n uMmyHuTeT

43.

44,

45.

46.

47.

48.

Sabourin C.L.K., Danne M.M., Buxton K.L., Casillas R.P., Schlager J.J. Cytokine, chemokine, and matrix metalloproteinase
response after sulfur mustard injury to weanling pig skin. J. Biochem. Molecular. Toxicology, 2002, vol. 16, no. 6, pp. 263—272.
doi: 10.1002/jbt.10050.

Silva M.T. When two is better than one: macrophages and neutrophils work in concert in innate immunity as complementary and
cooperative partners of a myeloid phagocyte system. J. Leukoc. Biol., 2010, vol. 87, no. 1, pp. 93—106. doi: 10.1189/jlb.0809549
Silva M.T., Correia-Neves M. Neutrophils and macrophages: the main partners of phagocyte cell systems. Front. Immunol., 2012,
vol. 3, article 174. doi: 10.3389/fimmu.2012.00174

Wattana M., Bey T. Mustard gas or sulfur mustard: an old chemical agent as a new terrorist threat. Prehosp. Disaster Med., 2009,
vol. 24, no. 1, pp. 19-31. doi: 10.1017/s1049023x0000649x

Zelzer S., Aigner R.M., Khoschsorur G., Hofer H.P., Schaur R.J., Foldes-Papp Z. Comparative study of the immunological
marker IL-6 and the non-immunological marker PCT in surgery patients with infections and multiple trauma. Open Pathol. J.,
2009, vol. 3, pp. 124—130. doi: 10.2174/1874375700903010124

Zhang X., Mei Y., Wang T., Liu F., Jiang N., Zhou W., Zhang Y. Early oxidative stress, DNA damage and inflammation resulting
from subcutaneous injection of sulfur mustard into mice. Environ. Toxicol. Pharmacol., 2017, vol. 55, pp. 68—73. doi: 10.1016/j.

etap.2017.06.016

ABTOpbDI:

Cupopos C.[1., K.M.H., Ha4abHMK Hay4HO-VCCNe0BaTENbCKOro
otaena GIrBY lNocyaapcTBEHHbI HAYYHO-UCCNEL0BATENIbCKIIA
UCNbITaTENbHbIA UHCTUTYT BOEHHOW MeauLMHbl MuHucTepcTBa
060poHbl PO, CaHkT-MeTepbypr, Poccus;

CepreeBA.A., K.6.H., CTapLUWi1 Hay4HbI COTPYyAHUK PIBY
focynapCTBeHHbI Hay4YHO-MCCNef0BaTENbCKUIA UCMbITATENbHbIN
WHCTUTYT BOEHHON MeAnumMHbl MHMcTepcTBa 060poHbI PD,
CaHkT-MNeTepbypr, Poccus;

XakogBko E.B., K.6.H., cTapLumnii Hay4Hblii coTpyaHuK PrbY
focynapCTBeHHbI Hay4YHO-MCCNe0BaTENbCKUIA UCMbITATENbHbIN
WHCTUTYT BOEHHON MeAnumMHbl MHMcTepcTBa 060poHbI PD,
CaHkT-MeTepbypr, Poccus;

Yenyp C.B., o.M.H., npodeccop, HayanbHuk Prey
focynapCTBeHHbI Hay4YHO-MCCNe0BaTENbCKUIA UCMbITATENbHbIN
WHCTUTYT BOEHHON MeAnLmMHbl MHMcTepcTBa 060poHbI PD,
CaHkT-MNeTepbypr, Poccus;

Ky3bmuH A.A., 1.M.H., CTapLUnil Hay4HbI COTPYAHUK PIBY
[ocynapCcTBeHHbI Hay4YHO-MCCNe0BaTENbCKUIA UCMbITATENbHbIN
WHCTUTYT BOEHHON MeAnumMHbl MHMcTepcTBa 060poHbI PD,
CaHkT-MeTepbypr, Poccus;

Wedep T.B., 4.M.H., HayanbH¥K ynpasnexuus Orey
[ocynapCTBeHHbI Hay4YHO-MCCNe0BaTENbCKUIA UCMbITATENbHbIN
WHCTUTYT BOEHHON MeAnLMHbl MHMcTepcTBa 060poHbI PD,
CaHkT-MNeTepbypr, Poccus;

AnekceeBa A.C., Hay4Hblli coTpyaHuK OIBY MocynapcTBeHHbI
Hay4HO-UCCNEef0BaTENbCKUIA UCNbITATENBHbIA UHCTUTYT BOEHHOW
MeaunumHbl MuHncTepcTea o6opoHbl P®, CankT-MeTepbypr,
Poccus.

Authors:

Sidorov S.P., PhD (Medicine), Head of Research Department, State
Scientific Research Test Institute of Military Medicine of Defense
Ministry of the Russian Federation, St. Petersburg, Russian
Federation;

Sergeev A.A., PhD (Biology), Senior Researcher, State Scientific
Research Test Institute of Military Medicine of Defense Ministry

of the Russian Federation, St. Petersburg, Russian Federation;
Zhakovko E.B., PhD (Biology), Senior Researcher, State Scientific
Research Test Institute of Military Medicine of Defense Ministry

of the Russian Federation, St. Petersburg, Russian Federation;
Chepur S.V., DSc (Medicine), Professor, Head of the State Scientific
Research Test Institute of Military Medicine of Defense Ministry

of the Russian Federation, St. Petersburg, Russian Federation;
Kuzmin A.A., DSc (Medicine), Head Researcher, State Scientific
Research Test Institute of Military Medicine of Defense Ministry

of the Russian Federation, St. Petersburg, Russian Federation;
Shefer T.V., DSc (Medicine), Head of Scientific Research Office,
State Scientific Research Test Institute of Military Medicine

of Defense Ministry of the Russian Federation, St. Petersburg,
Russian Federation;

Alekseeva A.S., Researcher, State Scientific Research Test
Institute of Military Medicine of Defense Ministry of the Russian
Federation, St. Petersburg, Russian Federation.

MocTynuna B pepakumio 27.09.2024
MpuHsaTa k nevyatn 21.12.2024

Received 27.09.2024
Accepted 21.12.2024

360



Short communications Kpatkue coobLieHus

Russian Journal of Infection and Immunity = Infektsiya i immunitet NHdekumns n uMmyHnTeT
2025, vol. 15, no. 2, pp. 361-365 2025, T. 15, Ne 2, c. 361-365

SOME ASPECTS OF PREVALENCE

AND INTRAFAMILIAL TRANSMISSION

OF HELICOBACTER PYLORI AMONG
POPULATION OF THE REPUBLIC OF ARMENIA

A.V. Tsakanyan, A.Sh. Akinyan, T.S. Khachatryan, A.V. Margaryan, G.G. Melik-Andreasyan

National Center of Disease Control and Prevention, Ministry of Health Republic of Armenia, Yerevan, Republic of Armenia

Abstract. Helicobacter pylori (HP) continues to be a serious public health issue worldwide, causing significant morbidity
and mortality due to peptic ulcer disease and stomach cancer. This study was conducted to investigate the prevalence
and intrafamilial transmission of HP infection among the population of Armenia. Materials and methods. In this study,
the immunochromatographic method was used to detect HP microorganisms in stool samples. Results. The average age
of the patients tested for HP was 29.942.0 years, with an age range from 2 months to 75 years. The study included 316
female patients, of whom 37.7% (95% CI: 32.4—43.0) tested positive for HP microorganisms, and 180 male patients,
of whom 39.4% (95% CI: 32.3—46.5) tested positive. The highest prevalence of infection was observed in the following age
groups: 5059 years (65.1%), 40—49 years (47.1%), 30—39 years (41.1%), 20—29 years (40.4%), and 60—69 years (40.0%).
Conclusion. Our research on patients with inflammatory diseases of the upper gastrointestinal tract, their family members,
and others revealed a high infection rate of HP across all age groups. The study demonstrated a significant prevalence
of HP infection among the population of Armenia, indicating a high likelihood of intrafamilial transmission.

Key words: prevalence, Helicobacter pylori infection, immunochromatographic method, intrafamilial transmission of H. pylori.

HEKOTOPbIE ACNEKTbI PACIPOCTPAHEHHOCTU U BHYTPUCEMEWUHON NEPEOAYMN
HELICOBACTER PYLORI CPEOU HACEJNNIEHUS PECMYBJINKU APMEHUSA
IMakansu A.B., Akunsu A.I11., Xayarpsau T.C., Maprapsu A.B., Meauk-Auapeacsu I.T.

THKO «HayuonaawHbiil yenmp no KonmpoAio u npoguarakmuie 3adonresanuii» Munucmepcmea 30pasooxpanenus Pecnyoauku
Apmenus, Epesan, Pecnybauka Apmenus

Pestome. Helicobacter pylori (HP) mponoakaeT ocTaBaTbCsl Cepbe3HOM MPOo0IeMOil 0011ECTBEHHOTO 31PaBOOXPaHEHU I
BO BCEM MUpE, OMpeesis CYIIeCTBEHHYIO 3a001eBaeMOCTb M CMEPTHOCTD MPU SI3BEHHOM 00JIe3HU U paKe XKeJlynKa.
Hacrosiee ncciaeqoBanue 0bLJI0 TPOBEACHO C LIEIbI0 U3YYSHUS PACIIPOCTPAHEHHOCTH M BHYTPUCEMEHOI mepena-
yn uHdexuu HP cpenu Hacenenus Apmenun. Mamepuaas: u memoosi. 1nss oOHapykeHUsI MUKpoopraHu3MoB HP
B 00pa3liax KaJja UCIOIb30BajICs UMMYHOXpOMaTorpaduuecKuii MeTon. Pesyabmamst. CpeTHMUIT BO3PACT ITAIIUEHTOB,
nporremux TectupoBanue Ha HP, coctaBmr 29,912,0 roma, Bo3pacTHOM Irama3oH — oT 2 Mecses 1o 75 jeT. B nc-
cllenoBaHue ObLIM BKJIIOUEHBI 316 MAIIMeHTOB KEeHCKOro moJjia u 180 malreHToB MY3KCKOTO TMoJia, U3 KOTOphIX 37,7%
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(95% JAW: 32,4—43,0) u 39,4% (95% JAN: 32,3—46,5) COOTBETCTBEHHO MMEJIH MOJOXUTEIbHbBIA pE3YIbTaT Ha OOHApYKe-
Hue HP. Haubonbias pacnpocTpaHeHHOCTh MH(MEKIMY HabI0faaach B CIEAYIOIIMX BO3PACTHRIX rpymnnax: 50—59 net
(65,1%), 40—49 ner (47,1%), 30—39 net (41,1%), 20—29 net (40,4%) n 60—69 net (40,0%). 3akawouenue. TIpoBenecHHOE UCCITE-
JIOBaHUE TALIMEHTOB C BOCHAJIMTEbHBIMY 3a00JeBaHUSIMU BEPXHUX OTAEJIOB XKeIYI0UHO-KMILIEYHOIO TPaKTa, YJICHOB
WX ceMeil M IPYTUX JIUIL BBISIBUJIO BHICOKYIO MH(MUIIMpoBaHHOCTL HP Bo Bcex Bo3pacTHBIX Ipymmax, a Takxke 3HauM-
TEJIbHYIO pacrpocTpaHeHHOCTh nHMpekunu HP cpenn HaceneHuss ApMeHUU, YTO YKa3bIBaeT Ha BHICOKYIO BEPOSTHOCTD

BHYTPUCEMEMHOM IIEPEIAYMN.

Karoueeoie caosa: pacnpocmparnennocms, ungexyus Helicobacter pylori, ummyHnoxpomamoepapuueckuii Memoo, 6HympucemeiHas

nepedaua H. pylori.

Introduction

Helicobacter pylori (HP) is a common bacterium,
with an estimated 60 percent of the world’s popula-
tion infected [8, 11, 14, 15, 22]. Humans are the pri-
mary reservoir [9]. The prevalence of HP infection
varies significantly by geographic area, age, race,
ethnicity, and socioeconomic status [4, 7, 9, 14, 15,
22]. Infection rates are higher in developing countries
compared to developed countries. Most infections
occur during childhood and decrease with improved
sanitary and hygienic conditions [8, 9, 10, 14, 20].

HP is recognized as an opportunistic pathogen
that can lead to serious health consequences. It caus-
es chronic gastritis and is associated with diseases
such as duodenal ulcers and gastric cancer [2, 5, 13,
16, 21]. The transmission of HP infection can occur
vertically within families, often from older to younger
individuals, typically from mother to child or between
siblings [6, 9, 14, 15, 17, 23]. Children who are HP-
positive are more likely to come from families where
members, especially mothers, are infected compared
to families without HP infection. Additionally, hav-
ing a large family is a risk factor for HP infection [9,
12, 14, 21].

Vertical transmission is more common in eco-
nomically developed countries where families live
in modern, comfortable housing and have limited
extra-family contacts regulated by social norms.
In contrast, horizontal transmission is more preva-
Ient in developing countries, particularly in rural
areas [9, 15, 23].

The carriage of HP in healthy individuals may
be linked to colonization by less virulent strains or
a decrease in the number of receptors on the stom-
ach surface that aid in microorganism adhesion [8,
12, 14]. Rates of HP infection are 30—40% higher
in densely populated areas or homes lacking proper
facilities like sewage systems, heating, and hot wa-
ter. The infection rate tends to increase with age [9,
22]. However, these factors alone do not fully explain
the prevalence of HP. Infection levels in populations
of different ages living in similar socio-economic
conditions are influenced by age cohorts. Individuals
born in the same year (age cohort) have a specific
risk of HP infection, which may differ from other age
groups [7, 12, 19, 24].

In the Republic of Armenia (RA), there are few
studies examining the prevalence of HP infection.

However, earlier research has established the preva-
lence of HP and its role in various inflammato-
ry diseases of the upper gastrointestinal tract [3].
Additionally, studies have highlighted the involve-
ment of HP in Familial Mediterranean fever among
children in Armenia [1].

The study aimed to determine the prevalence
of HP infection among individuals with inflamma-
tory diseases of the upper gastrointestinal tract and
their family members.

Materials and methods

In this study, an immunochromatographic meth-
od was used to detect HP microorganisms in stool
samples. The test is a lateral flow chromatographic
immunoassay. The test strip in the cassette includes
a colored conjugate pad containing anti-HP-specific
antibody conjugated with colloidal gold (anti-HP
conjugate) and a nitrocellulose membrane strip with
atestline (T line) and control line (C line). The T line
is pre-coated with anti-HP antibody, and the C line
is pre-coated with a control line antibody.

The absence of the T line indicates a negative re-
sult for the HP Ag Rapid test. The test also includes
an internal control (C line), which should exhibit
a colored line of the immunocomplex of the control
antibodies regardless of the color development on the
T line. If no control line (C line) develops, the test re-
sult isinvalid, and the specimen must be retested with
another device. The collection of fecal samples from
patients with inflammatory diseases of the upper
gastrointestinal tract was conducted at various clin-
icsin Yerevan, including Nork Republican Infectious
Diseases, Clinical Hospital and Muracan University
Hospital Complex, etc. The material for the study was
a 496 individuals, including 259 patients with upper
gastrointestinal tract inflammatory diseases and 237
of their family members. The sample consisted of 316
females and 180 males. To detect the presence of mi-
croorganisms, individuals from various age groups
were examined: 226 individuals were under 14 years
old, 16 were aged 15—19, 50 were aged 20-—29, 56
were aged 30—39, 34 were aged 40—49, 43 were aged
50-59, 47 were aged 60—69, and 24 were 70 years old
or older.

Statistical analysis of the results was conducted by
calculating the mean error (m) and the confidence
interval (CI) at a 95% probability level.
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Table 1. The results of HP research on sex

Total number of investigated patients Positive result Cl
abs. %*m abs. %*m 95% CI

Female 316 63.7£2.7 119 37.7£2.7 32.4-43.0

Male 180 36.3+3.6 1Al 39.4£3.6 32.3-46.5
Total 496 100 190 38.3£2.2 34.0-42.6
Table 2. The results of the study on HP

Total quantity -
Investigated people of investigated Positive results 95% CI
abs. %+m abs. %+m

Patients suffering from inflammatory diseases .

of the upper gastrointestinal tract 259 52.2 100 38.6+3.0 32.7-43.5

Family members and other 237 47.8 90 37.9£3.1 31.8-44.0
Total 496 100 190 38.3£2.2 34.0-42.6
Results proportion of infected individuals (p < 0.05). The ages

A total of 496 individuals were examined, in-
cluding 259 patients with upper gastrointestinal
tract inflammatory diseases and 237 of their family
members. Among these individuals, 190 were found
to be infected with HP, indicating a prevalence rate
of 38.3% (95% CI: 34.0—42.6). The sample com-
prised 316 females (63.7%) and 180 males (36.3%).
The prevalence of HP infection was 37.7% (95% CI:
32.4—43.0) among females and 39.4% (95% CI:
32.3—46.5) among males. There was no significant
difference in the prevalence of HP infection between
females and males (p < 0.05) (Table 1).

In a study involving 259 patients with inflamma-
tory diseases of the upper gastrointestinal tract, 100
individuals (38.6%; 95% CI 32.7—43.5) tested posi-
tive for Helicobacter pylori (HP) infection. Among
237 family members and others tested, 90 individuals
(37.9%; 95% CI 31.8—44.0) were found to be infected
with HP (Table 2).

The research indicated no significant difference
in HP infection rates between those with inflamma-
tory diseases of the upper gastrointestinal tract and
their family members and others, suggesting a similar

%

of the studied individuals ranged from 2 months
to 75 years, with an average age of 29.9+2.0 years.

To detection of microorganisms HP, individuals
of different age groups were examined: 45.6% (226
people) were up to 14 years old, 3.2% (16 people) were
15—19 years old, 10.1% (50 people) were 20—29 years
old, 11.3% (56 people) were 30—39 years old, 6.9% (34
people) were 40—49 years old, 8.7% (43 people) were
50—59 years old, 9.5% (47 people) were 60—69 years
old, and 4.8% (24 people) were 70 years old or older.

Our earlier studies on patients with various pa-
thologies of the upper gastrointestinal tract revealed
a high rate of HP infection across all age groups [3].
Recent studies indicate that this trend continues.
The research found that the highest infection rates
were detected in the following age groups: 50—
59 years (65.1%), 40—49 years (47.1%), 30—39 years
(41.1%), 60—69 years (40.4%), and 20—29 years
(40.0%). Lower infection rates were observed in the
age groups up to 14 years (32.3%), 70 years and older
(29.2%), and 15—19 years (25.0%) (Fig.).

Notably, in the age group up to 14 years, HP was
found in 32.3% (73) of the 226 children studied, in-
cluding 26 (53.1%) individuals under one year of age.

100

80

60

15-19 20-29 30-39

. The total quantity of the patients (%)

[] The total quantity of the positive female patients (%)

Figure. The results of the study of HP on sex and age

o IR I ]

40-49

50-59 60-69 >70 Total number

- The total quantity of the positive results (%)
[] The total quantity of the positive male patients (%)
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This suggests a high likelihood of intrafamilial infec-
tion and potential transmission of HP from parents
to children. It is important to highlight that young
children in Armenia are primarily infected by their
infected mothers.

A total of 43 families (129 individuals) were ex-
amined for HP carriage. Among these individuals,
63 (48.8%) were found to be infected. Intrafamilial
circulation of HP infection was observed in 18 fami-
lies (41.9%). In 8 of these 18 families (44.4%), both
spouses were infected. In 19 families (44.2%), HP
was detected in only one family member.

Discussion

Our previous studies revealed the prevalence and
role of HP in diseases of the upper gastrointestinal
tract (UGT), and high infection rates were found in all
age groups. The present study showed high infection
rates in both the “conditionally healthy” population
of RA and the population with UGT diseases [3, 18].
Recent studies indicate that this trend continues.

This study was conducted to investigate the prev-
alence and intrafamilial transmission of HP infec-
tion among the population of Armenia and poten-
tial transmission of HP from parents to children.
As in other countries, studies have shown that
in Armenia, young children are mainly infected by
their infected mothers, and transmission of the in-
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DYNAMIC OBSERVATION OF UPPER AIRWAYS
COLONIZATION IN A CYSTIC FIBROSIS
PATIENT INFECTED WITH ROSEOMONAS
AEROFRIGIDENS UNDER TARGETED THERAPY

E.D. Dzhovmardova, M.V. Sergeeva, O.V. Kondratenko, 1.V. Zalevskiy, T.R. Nikitina

Samara State Medical University of Ministry of Healthcare of Russian Federation, Samara, Russian Federation

Abstract. Cystic fibrosis (CF) is a disease characterized by a varying microbiological diversity, including bacteria such
as Pseudomonas aeruginosa, Burkholderia cepacia complex, Achromobacter xylosoxidans/ruhlandii. Additionally, there
are microorganisms with unknown clinical significance, including Roseomonas aerofrigidens. The main goal of the
study is to evaluate the prevalence of such microorganisms among CF patients undergoing regular examinations at
the microbiological laboratory of the Samara State Medical University, Ministry of Health of the Russian Federation.
An analysis of 12 094 clinical material cultures was carried out, with identification done by using MALDI-ToF mass
spectrometry. A composite correlation index was calculated. The Jaccard similarity coefficient was used to assess the nature
of symbiotic or antagonistic interactions. A total of 20 strains of Roseomonas spp. bacteria was isolated. Four strains were
obtained from the mucous membrane of the posterior pharyngeal wall, while the remaining strains — from nasal lavage
fluid. The patient with F508del/F508del genetics had been receiving dual targeted therapy since October 2022. Before
treatment, no clinically significant Gram-negative species or Roseomonas aerofrigidens strains were noted in the patient’s
anamnesis. However, during observation, Roseomonas aerofrigidens cultures were obtained from nasal lavage fluid at
the third, fifth, sixth, eighth, ninth, eleventh, and eighteenth months of observation, with no concurrent bacterial strain
growth in sputum samples. The study of the protein profiles demonstrated a high degree of kinship among the isolates, with
a correlation index exceeding 0.8, confirming the hypothesis on long-term colonization of the paranasal sinuses by same
Roseomonas aerofrigidens strain. While assessing the consistency criterion, it was found that among 30 microbial species
isolated from nasal lavage fluid over 18-month observation, two microorganisms were classified as representatives of the
constant microbiota, four (including Roseomonas aerofrigidens) as additional microbiota. The remaining species belong
to random microbiota. Based on the Jaccard coefficient, it was found that four pairs of microorganisms are characterized
by a synergistic nature of the relationship. These observations demonstrate a case of multi-month colonization with
a unique strain of Roseomonas aerofrigidens in a patient with cystic fibrosis receiving targeted therapy.

Key words: cystic fibrosis, respiratory tract, microbiota, Roseomonas aerofrigidens, MALDI-ToF, targeted therapy.
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OonbIT AUHAMUYECKOIO HABJTIOAEHUS KOJIOHU3ALMU BEPXHUX A bIXATEJIbHbIX MYTEN
MNAUMEHTA C MYKOBUCLMAO030M LULTAMMOM ROSEOMONAS AEROFRIGIDENS HA ®OHE
NPUEMA NPEMAPATOB TAPFETHOW TEPANUU

JlIxxoBmapaosa E.JI., Cepreesa M.B., Konaparenko O.B., 3anesckuii 1.B., Hukutuna T.P.
DIb0OY BO Camapckuii eocyoapcmeentblit meduyunckuil ynusepcumem Murnzopasa Poccuu, e. Camapa, Poccus

Pestome. MyKkoBHCLIIO3 SIBIISIETCS 3a00JIeBaHUEM, IJISI KOTOPOTO XapaKTEePHO IMIMPOKOE MUKPOOMOTIOIMIeCKOe pas-
HooOpa3sue. B Hero Bxonst Takue 6akTepuu, Kak Pseudomonas aeruginosa, Burkholderia cepacia complex, Achromobacter
xylosoxidans/ruhlandii. KpoMe HUX TakXe IPUCYTCTBYIOT MUKPOOPTaHU3MBI C HEYCTAHOBJICHHBIM MTPU MYKOBHUCIIU-
03¢ KIMHUIeCKUM 3HaYeHNEM, K KOTOPBIM OTHOCSIT Roseomonas aerofrigidens. I1pu 3ToM B CBOOOIHBIX HCTOYHUKAX
MMPaKTUYECKN OTCYTCTBYIOT OMMCAHUS BBIACICHUS IIPEACTaBUTENICH pona Roseomonas OT TTAIIUEHTOB ¢ MYKOBHCIIH-
no3oM. Llenbio TaHHOTO MccaeoBaHMsI OblTa OIIeHKA OIIeHKa PacIpoCTPAaHEHHOCTH yKa3aHHBIX MUKPOOPTaHU3MOB
Cpeay MaIMeHTOB ¢ MYKOBUCIIMI030M, TTPOXOASIIIIMX PETyIsipHOe 00cienoBaHne Ha 6a3e MUKPOOMOIOTUYECKOI J1a-
6oparopuu Knmmnuk ®I'bOY BO CamI'MY Munsnpasa Poccuu. boun mposeneH ananus pe3ynbratoB 12 094 moceBoB
KJIMHUYECKOro MaTepualia, uaeHTU(hUKALMS MTPOBOAKIAch ¢ moMollbio Macc-criekTpometrpa MALDI-ToF, paccuu-
TaH COCTAaBHOI MHAEKC KOppeasiiuu. TakxKe A OLleHKU XapakTepa CAMOMOHTHBIX UM aHTarOHUCTUYECKUX B3au-
MOJEHCTBUIt ncnosib3oBajcs koadbuimeHT cxonctra XKakkapa. B xone ucciaenoBaHus 061710 BeiaeseHO 20 IITaMMOB
bakTtepuii Roseomonas spp. B 4 u3 20 cinyuyaeB mtaMM ObLJT BbIJIEJIEH CO CAU3UCTON 000J0YKHM 3aHEH CTEHKHU TJIOTKH,
B OCTaJIbHBIX CIIyYasX — U3 XKMAKOCTH Ha3aabHOro JaBaxa. [Tamuent c renotunom F508del/F508del c okTs16pst 2022 T.
MoJIyJas IByXKOMIIOHEHTHYIO TapreTHywo Tepamnuio. Jlo Hayaiga Tepanuu He BHICEBAIMCh KIMHUIECKM 3HAYMMBIE
IpaMOTpPHUIIATEIbHBIC MUKPOOPTaHU3MBbI, TAKXKe KaK U ITaMMBI Roseomonas aerofrigidens B anamHe3e. OmHaKo Ha 3, 5,
6,8,9, 11 u 18 MecsiLiax HaOJIIOACHUSI OTMEYEHbI BLICEBBI Roseomonas aerofrigidens 13 X1UAKOCTH HA3aIbHOIO JaBaxa,
IIpY OTCYTCTBUU POCTa YKa3aHHOTO IITaMMa B MOKpoTe. [1pu n3yuyeHnn 0coOeHHOCTE 0eTKOBBIX ITPOMUIICH U305~
TOB YCTAHOBJIEHO, YTO OHU MMEIOT BHICOKYIO CTETIEHb POJICTBA C MHIEKCOM Koppesiiuu 6oee 0,8, 4To moaTeepxkaaet
TUITOTE3Y O MPOTOJIKUTEIBHON (B TEUEHUN HECKOJBKUX MeCSIeB) KOJOHU3AINK ITapaHa3aJlbHBIX CHHYCOB OTHUM
U TE€M e LITaMMOM Roseomonas aerofrigidens. I1pu olleHKe KpUTepHU s MOCTOSIHCTBA YCTAHOBJIEHO, 4TO cpeau 30 BUIOB
MUKPOOPTaHU3MOB, BBIEJICHHBIX 3a 18 MecsiiieB HaOTIOIeHU S U3 XKUIKOCTH Ha3aJbHOTO JlaBaxa, 2 MUKPOOPTraHU3-
Ma ObIJTM OTHECEHBI K MPEACTaBUTENSIM MOCTOSIHHOM MUKPOOUOTHI, 4 (cpenu KOTOphIX ObL1 Roseomonas aerofrigidens)
OTHECEHBI K 100aBOUYHOI MUKpoOuroTe. OcTaabHbIe BUABI OTHOCATCS K clydyaiiHoi MuKkpoouoTe. Mcxons u3 mHaekca
Kaxxapa, yCTaHOBJIEHO, UTO JJ1s1 4 Map MUKPOOPTraHU3MOB XapaKTepeH CUHEPTUIHbBIM XapaKTep B3aMMOOTHOILICHHUA.
JlaHHbIe HAOMIOAEHUS IEMOHCTPUPYIOT CIy4Yali MHOTOMECSTYHOM KOJIOHM3allMY YHUKAJIBHBIM IIITAMMOM Roseomonas
aerofrigidens maneHTa C MyKOBHCIIMI030M, TIOJyYaOIIETO TAPTETHYIO TepaIuio.

Karouesoie caoea: mykosucyudos, dixamenvHole nymu, mukpoouoma, Roseomonas aerofrigidens, MALDI-ToF, mapeemnas mepanus.

Introduction

Cystic fibrosis remains one of the most significant
genetic diseases, characterized by a unique micro-
biological landscape and significant species breadth.
In addition to the “classic” species for this disease,
such as Pseudomonas aeruginosa, Burkholderia ce-
pacia complex, Achromobacter xylosoxidans/ruhlan-
dii, whose clinical significance in the development
of bacterial complications of the respiratory tract
is beyond doubt. In recent years, the question of the
role of environmental microorganisms with unspeci-
fied clinical significance in cystic fibrosis has become
relevant. These include bacterium Roseomonas aero-
frigidens. These microorganisms are gram-negative
coccobacilli belonging to class Alphaproteobacteria.
They have a low growth rate, giving visible growth
no earlier than 2—3 days of incubation, depend-
ing on the type of growth media used. According
to the literature, the strains can grow on simple nu-
trient media, on MacConkey medium, but the best
growth noted when culturing on Sabouraud medium.
Growth is given in the form of slimy colonies, moist

with a shiny surface from pale pink to coral-salmon
shade. When examined microscopically, they look
like gram-negative coccobacilli or thick rods, locat-
ed in pairs or in the form of separate chains. Many
of them can be mobile due to one or two polar flagella.
Their biochemical activity is well studied. Meanwhile,
representatives of the genus Roseomonas are quite
rarely isolated from biological samples from humans.
There are descriptions of the isolation of strains from
blood, wound discharge, exudate, fragments of ure-
ters and fluid for peritoneal dialysis [1, 2, 3, 4, 5, 6].
However, in the available sources there are practically
no descriptions of the isolation of these strains from
respiratory samples from patients with cystic fibrosis,
especially cases of chronic colonization.

Materials and methods

To assess the prevalence of these microorganisms
among patients with cystic fibrosis in the Russian
Federation undergoing regular microbiological exa-
mination at the microbiological laboratory of the
Clinics of Samara State Medical University of the
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Figure 1. Growth of Roseomonas aerofrigidens
on OFPBL agar

Ministry of Health of the Russian Federation, an
analysis of the results of 12094 clinical material
cultures was performed for the period from January
2019 to July 2024. The isolated cultures were identi-
fied using MALDI-ToF mass spectrometry (Bruker
Daltonik GmbH, Germany). Visualization of the re-
sults of statistical proteomic comparison of the mass
spectra of the isolated strains was carried out using
MALDI Biotyper 3.0 Offline Classification software
(Bruker Daltonik GmbH, Germany). For the studied
strains, the Composite Correlation Index was cal-
culated using the Biolyper Composite Correlation
Standard Method. To assess the biological diversity
of the microbiota isolated from nasal lavage fluid over
time, the consistency criterion C was used. When as-
sessing the indicator with a prevalence of microor-
ganisms less than 25% in the overall structure of iso-
lated representatives, the species was regarded as
a transient microbiota participant. With an isolation

0002634 0,001417
081662 090568 0939735 0983951 0975444 0.96419
0,781963 0881839 0,948507 0% 0,959628 096419
0,829659 0952921 0961515 5 0,959628 0,975444 0001417
0831148 0,922659
0,877204 0955188 0961515  0,948507

0,8650689 0877204 0955188 0,881839 0,90568

0,860689 0831148 0781963 0816662

Figure 2. CCI matrix for Roseomonas aerofrigidens
strains isolated from patientK. at 3, 5, 6, 8, 9, 11
and 18 months of therapy

frequency from 25 to 50%, the species was regarded as
a representative of additional microbiota, and in the
case of presence in more than 50% of samples from
the locus, as a permanent participant in the micro-
biome. In addition, to assess the nature of symbiotic
or antagonistic interactions within the considered
community of the biotope, the Jaccard similarity co-
efficient (q) was calculated. With a value of q < 30%,
the species were considered as antagonists, g = 30—
70% — as synergists, q > 70% as mutualists.

Results and discussion

During the period of research, 20 strains
of Roseomonas spp. bacteria were isolated. In four
cases, the strain was isolated from the mucous mem-
brane of the posterior pharyngeal wall, in all other
cases isolated from nasal lavage fluid. Single episodes
of isolation were noted among 13 patients, which
could be explained by transient carriage, and one pa-
tient, at the time of describing this case, had a history
of seven-fold cultures from nasal lavage fluid.

Patient K., born in 2013, has genetics F508del/
F508del. Since October 2022, he has been receiving
two-component targeted therapy. Before the start
of therapy, patient had no cultures of clinically sig-
nificant gram-negative types of microorganisms
from respiratory samples. He also had no cultures
of strains of Roseomonas aerofrigidens in his medical
history. Since the start of targeted therapy, the pa-
tient has undergone regular microbiological monitor-
ing. At the time of the case description, the patient
had 18 months of microbiological monitoring of spu-
tum and nasal lavage fluid. At the third, fifth, sixth,
eighth, ninth, eleventh and eighteenth months of ob-
servation, Roseomonas aerofrigidens cultures were
noted from nasal lavage fluid, with no growth of the
strain in sputum. Growth was obtained on OFPBL
medium (HiMedia, India) in the form of pink mu-
cous colonies, shown in figure (Fig. 1). No hemolytic
activity was detected when reseeding on Columbia
agar with 5% sheep blood, and no phospholipase
activity was detected when culturing on yolk-salt
agar. When culturing on chromogenic agar (Conda,
Spain), mucous pink colonies identical to those ob-
tained on OFPBL medium were obtained.

When studying the characteristics of the protein
profiles of the isolates, it was found that they have
a high degree of kinship (correlation index over 0.8),
which confirms our hypothesis that the patients par-
anasal sinuses had been colonized the with the same
strain of Roseomonas aerofrigidens for several months
(CCI matrix is shown in the figure) (Fig. 2). When
assessing the consistency criterion C, it was found
that 2 out of 30 microorganism isolated from nasal
lavage fluid during 18 months of observation, were
classified as representatives of the constant micro-
biota (Staphylococcus aureus — consistency criterion
of 75%, Sphingomonas paucimobilis — consistency
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Table. Jaccard coefficient for species isolated from patient K. during 18 months of observation

Species A B Cc Q

S. paucimobilis + R. aerofrigidens 8 7 5 50.0%"
S. paucimobilis + S. aureus 8 12 4 25.0%
S. paucimobilis + S. epidermidis 8 6 2 16.7%
S. paucimobilis + C. taihuense 8 5 1 8.3%
S. paucimobilis + A. junii 8 4 1 9.1%
R. aerofrigidens + S. aureus 7 12 5 28.6%
R. aerofrigidens + S. epidermidis 7 6 4 44.4%*
R. aerofrigidens + C. taihuense 7 5 3 33.3%*
R. aerofrigidens + A. junii 7 4 1 9.1%
S. aureus + S. epidermidis 12 6 4 28.6%
S. aureus + C. taihuense 12 5 3 21.4%
S. aureus + A. junii 12 4 2 14.2%
S. epidermidis + C. taihuense 6 5 2 22.2%
S. epidermidis + A. junii 6 4 0 0%
C. taihuense + A. junii 4 4 2 33.3%*

Note. A — number of samples in which the first microorganism was isolated; B — number of samples in which the second microorganism was isolated;
C — number of samples in which both microorganisms of the pair were isolated; Q — Jaccard coefficient; * — species for which synergistic relationships

have been determined.

criterion of 50%). Four representatives were clas-
sified as additional microbiota. Among them are
Roseomonas aerofrigidens, Staphylococcus epider-
midis, Chryseobacterium taihuense and Acinetobacter
Jjunii with criterion values of 44.8, 37.5, 31.3 and
25%, respectively. The remaining species: Kocuria
rhizophila, Brevibacterium rhamnosus, Acinetobacter
pitti, Staphylococcus pasteuri, Brevundimonas au-
rantiaca, Neisseria flavescens, Microbacterium par-
aoxydans, Microbacterium aurum, Commamonas
aquatica, Acinetobacter johnsonii, Sphingobacterium
miltivorans, Rhizobium radiobacter, Brevundimonas
albigilva, Pseudomonas stutzeri, Staphylococcus in-
termedius, Chryseobacterium hamamense, Kocuria
marinae, Acidovorax temperans, Streptococcus oralis,
Acinetobacter ursungii, Microbacterium estacenum,
Moraxella catarrhalis, Sphingomonas panni were clas-
sified as representatives of random microbiota, hav-
ing C criterion less than 25%. To determine the con-
jugacy of taxa for pairs of species belonging to the
constant and additional microflora, the Jaccard co-
efficient was calculated, the results of which were
presented in the figure (Table). It was found that
a synergistic nature of the relationship was deter-
mined for four pairs of microorganisms highlighted
in orange. Presented observations demonstrate an
example of a very rare and previously undescribed
case of multi-month colonization by a unique strain
of Roseomonas aerofrigidens of a patient with cystic
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of their biological properties, pathogenetic potential
not only in isolation within microbiological labora-
tories, but also by assessing the relationship between
the indicated cases of strain isolation and the clinical
dynamics of the patient, the results of his instrumen-
tal and physical examination methods.
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Pestome. Bgedenue. DninaeMuueckuii mpouecc MHGEKIMH, CBI3aHHbBIX ¢ OKa3aHUWEM MEIUIIMHCKON MOMOIIHU, MO~
YUHSETCS OOIIMM 3aKOHAM Pa3BUTHS SMUIAESMUUYECKOIO IMpOoLEecca, XOTd U UMeeT creluduieckue 0CoOCHHOCTH.
BeposTHOCTB pa3BUTHSA MHOEKIIUT 001aCTU XM PYPrudecKOoro BMeNIaTeAbCTBa IMOBBIIIASTCS MPYU HATUYUH (DaKTOPOB
pucKa, BKJIaJl KOTOPHIX B BOSHUKHOBEHNE MHMPEKIINHT 00JIaCTH XUPYPrUIeCKOTO BMEIIATEIHCTBA OMPENETIIETCS 0CO-
OCHHOCTSIMU MTAaTOJIOTUH, KOHTMHTEHTAMU AllMEHTOB M CTICIIM(MUKON MEIUIIMHCKOM opraHnu3amnuu. Llenbto nccnemo-
BaHUS SIBJISIIOCH OLIEHUTH BiustHue BUY-nHbekmn Ha pa3BuTHe MHOEKIINK 00JIaCTH XUPYPTHICCKOTO BMEIIATEIb-
CTBa Y MAIlMEHTOB C XpPOHUYECKUM CITOHIUIUTOM. Mamepuansvi u memoost. [IpoBeneHO peTPOCIIEKTUBHOE KOTOPTHOE
3MUIEMHUOJIOTMYECKOE UcClienoBaHue. KpuTepusiM BKITIOUeHUSI COOTBETCTBOBAIM JaHHBIE 809 TAIMEHTOB, TIPU 3TOM
BUY-undekunio umenu 119, KoTopeIM 3a UCCleAyeMbIi MMEPUOI BBIMOJHEHO 192 omepaTUBHBIX BMeELIATebCTBA.
[Tpu rocnuTanu3aiuy NaueHT MPeaoCTaBIs BBIMTUCKY M3 UCTOPUM OO0JIE3HU, B KOTOPOIl TOMUMO TPOMUIBHOTO
3a00JIeBaHUS COAEPXKATUCH CBEACHUS 00 YCTAHOBJIEHHOM BpauoM-WHGbEKIIMOHUCTOM nuarHode «BUY-undexms»
MyTeM KOMILJIEKCHON OLEHKU SIUAEMUOJOTMYECKUX TaHHbBIX, Pe3yJbTaTOB KJIMHUYECKOro 00cienoBaHus 1 1abo-
pPaTOPHBIX UCCAeIOBaHMM, He Oojiee yeM MecssuHoi faBHOCTH. BUY-uHbUIIMpOBaHHBIE MAIIMEHTHI COCTABIISIIIA KO-
TOPTY 9KCMOHMPOBAHHBIX, MalMeHThl 0e3 BUY aBas11MCh HEAKCTTOHMPOBaHHBIMU. Pe3yavmamot. BeIsIBIIEHO CyIeCT-
BEHHOE TpeobianaHue TyOepKyJNe3HbIX MmopaxeHui 1mo3BoHouHuKa y BUU-undunuposanusix (p < 0,001; RR =
4,864; 95% U [3,070—7,707]). [IlpakTuuecku Bce nauueHThl uMean 4 ctaguio BUY-unbexuuu, 1 nanueHt — cra-
nuto 3. [okazarerb MHIIUACHTHOCTH Pa3BUTUS WH(MEKIINU 00JIaCTH XMPYPTUUECKOrO BMEIIaTeIbCTBA Y TTAIMCHTOB
C XpOHWUYECKUM MH(PEKIIMOHHBIM CIHOHAMINTOM cocTaBua 5,01 Ha 100 ormepaTMBHBIX BMEIIATEIbCTB (49 cirydacB
Ha 978 omepaTuBHBIX BMemaTeabCTB), Y BUU-uHbUIIMpOoBaHHbBIX MallueHTOB WH(EKIMsT 001acTU XUPYPruyecko-
ro BMeIIaTeJbCTBA Pa3BUJIACh TOJBKO B 2 CAydasiX TyOepKYJIe3HOro COHAMINTA (MHUMAEHTHOCThL cocTaBuia 1,04
Ha 100 onmepatuBHBIX BMelIaTeabcTB). BUY-cTaryc He yBeIMUMBAET PUCK Pa3BUTUS WHGMEKIIUU 00JIaCTU XUPYPru-
yeckoro BmewaresbcTBa (p = 0,009; RR = 0,174; 95% AU [0,043—0,711]. Tak:ke HeOXMIAHHBIM OKa3aJics 0osee Bbl-
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COKUIA pUCK MPOBENEHUST PEBU3MOHHBIX BMeIlIaTeNbCTB y mauueHToB 6e3 BUY-undbexkuuu (p = 0,007; RR = 1,783;
95% W [1,149—2,768]). Buiodsr. Y 60abHbIX BUY-nHMeKMei puck pa3BuTHs TyOepKyJIe3HOTO MOpaXkKeH sl BhIIIE,
yeM Hecnenuduyeckoro. BUY-craTtyc nanueHToB Mpu XpOHMYECKOM UH(EKIIMOHHOM CHOHIUJIUTE HE OKa3bIBaJ
CYILIIECTBEHHOTO BIUSIHUS Ha pa3BUTHE MHEKIIMU 001aCTU XUPYPrUYeCcKOro BMEIIATENbCTBA U YBEIUUEHUE UHIIM-
JIEHTHOCTY PEBU3MOHHBIX OMEPATUBHbBIX BMEIIATENbCTB. BO3MOXHOI MPUUYMHON MTOJNyYeHHOTO pPe3yibTara sIBAseTCs
JUIUTEIbHBINA IPUEM MPOTUBOTYOEPKYJIE3HbIX NIPENapaToB, B JaHHON CUTyallUM AEHCTBYIOLIMX Kak NpodulakTuka
pucka pa3BUTUS UHGEKIINY 00JACTU XUPYPTUUECKOTO BMEIIATEIhCTRA.

Karoueesnle caosa: ungexyuu obaacmu Xupypeuueckozo eMeulamensbcmea, XxpoHuveckuii cnonouasum, BUY-unghexyus, myoepkyanes,
ummynHolii cmamyc, CD4.

SURGICAL SITE INFECTION IN HIV-POSITIVE PATIENTS WITH CHRONIC SPONDYLITIS
Aitova Ya.A.*, Goncharov A.E.*¢, Zhuravlev V.Yu.’, Dmitriev K.A.", Aslanov B.1.%, Krasnov I.M.¢,
Mushkin A.Yu.>, Yablonsky P.K."¢

@ I.1. Mechnikov North-Western State Medical University, St. Petersburg, Russian Federation

b St. Petersburg State Research Institute of Phthisiopulmonology, St. Petersburg, Russian Federation

¢ Institute of Experimental Medicine, St. Petersburg, Russian Federation

4 Pavlov First St. Petersburg State Medical University, St. Petersburg, Russian Federation

¢ St. Petersburg State University, St. Petersburg, Russian Federation

I Saint George's Hospital, St. Petersburg, Russian Federation

Abstract. Introduction. The epidemic process of medical care-related infections complies to the general laws for development
of epidemic process, although it has specific features. The probability for development of surgical site infection becomes
precipitated by risk factors, which contribute to emergence of surgical site infection based on traits of pathology, patient
populations and the specifics of hospital facility. The aim of the study was to evaluate HIV-related effect on developing
surgical site infection in patients with chronic spondylitis. Materials and methods. A retrospective cohort epidemiological
study was conducted. The inclusion criteria were met by 809 examined patients including 119 HIV-positive patients
who underwent 192 surgical interventions. At admission, a patient provided a discharge summary describing the disease
profile as well as HIV-positive status verified by infectious disease specialist through a comprehensive data assessment, no
more than a month prior to admission. HIV-infected and HIV-free patients comprised exposed and unexposed cohort,
respectively. Results. Tuberculous spinal lesions prevailed in HIV patients (p < 0.001; RR = 4.864; 95% CI [3.070—7.707]).
Almost all patients were at stage 4 HIV, and one patient — stage 3. The incidence of surgical site infection in patients with
chronic infectious spondylitis was 5.01 per 100 operations (49 cases per 978 operations), in HIV patients it developed only
in 2 cases of tuberculous spondylitis (the incidence was 1.04 per 100 operations). HI V-infection did not increase the risk
of surgical site infection (p = 0.009; RR = 0.174; 95% CI [0.043—0.711]. Surprisingly, it turned out to observe higher risk
of revision interventions in HIV-free patients (p = 0.007; RR = 1.783; 95% CI [1.149-2.768]). Conclusion. HIV-positive
patients had higher risk of developing a tuberculous than a nonspecific lesion. The HIV status of patients with chronic
infectious spondylitis did not significantly affect development of surgical site infection and increased incidence of revision
operations. A potential reason for the final result is the long-term use of anti-tuberculosis drugs acting, in this case, as
a preventive measure against developing surgical site infection.

Key words: surgical site infection, chronic spondylitis, HIV, tuberculosis, immune status, CD4.

BeepgeHue

DnuaeMuyecKkuii mpouecc UHMeKInii, cBsI3aH-
HBIX C OKa3zaHWEeM MEIUIIMHCKOU TOMOIIU, TOJI-
YUHSIETCS OOIIMM 3aKOHaM pPa3BUTUS SMUAEMU-
YeCKOro mpoiiecca, XoTs U UMeeT creuupudecKkue
0COOEHHOCTU. BeposaTHOCTh pasBUTUS WHOMEKIIUU
obsactu xupypruudeckoro BmemnarebctBa (MOXB)
MOBBIIIAETCS MTPU HAJTUYWU (PaKTOPOB pUCKa, BKJIA]
KoTopbix B Bo3HUKHOBeHue MOXB omnpeaensercs
OCOOEHHOCTSIMU MAaTOJIOTUU, KOHTUHTEHTaMU TMa-
LIUEHTOB U CrieUu(GUKON MEAUILIMHCKOW OpraHu3a-
Huu. BeIIensiioT sK30reHHble (MOBPEXIACHUS KOX-
HBIX TIOKPOBOB, HECOOJIONEHNE TUTMEHUYECKUX
MpaBUJI, TIEperpeBaHue UJIU MEePeoXJIaK IeHWE) U IH-
JIOTeHHbIe (HapylIeHUS B CUCTEME UMMYHUTETA, U3-
MEHEHUSI HYTPUTUBHOIO CcTaTyca, COMyTCTBYIOIINE

3a00J1eBaHUsI, SHAOKPUHHBIE PACCTPONCTBA U T. .)
daxkTopsl pucka [3, 9, 11, 12, 13, 14].

Oco0yto rpynmy pucka pa3sutusi MOXB Ha rpa-
HU XUPYPTUU U TPABMATOJOTMU-OPTONEANM COCTAB-
JISTIOT MalMEHThl ¢ XPOHUYECKUM MHMOEKIITMOHHbBIM
nopakeHrWeM ITO3BOHOYHMKA, OCOOEHHO MallUeHThI
¢ BUY, y koTopbIX B MOJaBASIONIEM OOJIBIIMHCTBE
c/lydyaeB MMEETCS KOMILJIEKC SHIOIeHHBIX (aKTo-
POB pHCKa M TOTajJbHasi XMUPYpruveckasi caHarus
oyara MH(EeKI1U He BCceraa BO3MOXHa, a BHUMaHUe
MIpy aHajau3e, Kak IPaBUJIO, YACISeTCS KIMHUYEC-
KUM OCOOEHHOCTSIM 3a0o0jieBaHUSI U MMMYHHOMY
cratycy mauueHToB. MHpoOpManunsg o 3HAYMMOCTU
BUY-unbpexknm kak pakTopa, BIUSIOLIETO Ha pa3-
BuTust MOXB 1pu peKOHCTPYKTUBHO-CAHUPYIOLLIUX
orepanusXx Ha MO3BOHOYHMKE, OOBIYHO OCTAeTCs
3a paMKaMU UCCJICAOBAHMI, KaK U JaHHbIC O BJIMSI-
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Huu BUY Ha MHLIMIEHTHOCTh PEBU3UOHHbIX ONepa-
TUBHBIX BMelnareabeTs [10, 15, 16, 17].

Iens nccaenoBaHus: oleHUTh BausgHue BHUY-
vuHpexkuuu Ha pasutue MOXB y nauueHToOB
C XpPOHUYECKUM CHOHJAUIUTOM.

Marepuanbsl n MeToapl

Jwv3aiiH rucciieloBaHUs: PETPOCTIEKTUBHOE KO-
TOPTHOE€ MOHOILIEHTPOBOE 3MUIEMHUOJOTNYECKOE
ncciaenoBanue. Mcmonb30BaHBI AITUASMHUOJIOTH-
yecKuil, 6aKTeproIorniecKuii (KyJbTypaabHBIii),
MOJIEKYJISIPHO-OMOIOTUYeCKUii, Mopdoiornyec-
KWW M KIMHUYECKU METOJIBI.

KputepussMu BKIIOUYCHUS B MCCICAOBAHUS SIB-
JISUTACH: €eMWHCTBO MECTa OTEePAaTUBHOTO JICUCHUS] —
®DenepanbHOE TOCYIAPCTBEHHOE OMOMXKETHOE Y-
pexaeHust «CaHkT-IleTepOyprcKuii Hay4yHo-HMcclie-
JIOBaTEeJIbCKUM MHCTUTYT (DTU3IUOITYJIBMOHOJIOIUI»
MunuctepcTtBa 3mpaBooxpaHeHusi Poccuiickoit
®Denepanuu (PI'BY «CI6 HUND» M3 P®D); Bo3pact
MalMEeHTOB Ha MOMEHT orepaliuy ctapuie 18 jer;
JIMarHO3 «XPOHUYECKU» CTIOHANIUT» YCTAHOBJICH-
HBIII B COOTBETCTBUU C IIPOCKTOM HAIIMOHAJIBHBIX
KJIMHUYeCKNX pekomeHaanuit «MHpekmonHbe
MOpaxkKeHUsI TMO3BOHOYHUKA» [8]; BpeMs Je4eHUs
2 roga (nepuon ¢ 01,01.2019 r. mo 31,12.2020 r.); xa-
TaMHe3 TI0CJIe OIlepalliy 110 MOBOMY CIIOHIWJINTA,
MpOCJIeXXeHHbI He MeHee | roa.

K kpuTepnio HEBKJIIOUEHMSI OTHECEHO: OTCYTCTBUE
MOJIHOLIGHHBIX JaHHBIX apX1Ba UCTOPHU i1 00JIE3HU, He-
OOXOMUMBIX JIJIST PEIICHMSI 3124 UCCIICIOBaAHUIA.

DTUONIOrNYecKyo BepudUKaINIO CHOHIUIN-
Ta OCYUIECTBJSJIM Ha OCHOBAaHUU OaKTEPUOJO-
rMyeckux (KyJabTypadbHbIX), MOJEKYISIPHO-OUO-
goruveckux (ITLIP), a takke Mopdoaormuyeckmx
HWCCICOOBAaHUI ITAaTOJIOTMUYECKOTO MaTepuasia, Io-
JIyYEHHOTO B XOJie Ollepaluii Ha TMO3BOHOYHUKE.
bakTepuosiornyeckoe ucciefoOBaHUE OIepaluoH-
HOI'o/paHeBOro MaTepualia JOIOJHSJIN OIpeaee-
HHEM JIEKAPCTBEHHOUW YYBCTBUTEIBHOCTU BO30Yy-
nurtenein nucko-nudGy3noOHHBIM METOIOM TI0 pe-
komeHnanuu EUCAST (2020) ©1 B COOTBETCTBUU
C METONMYECKUMMM YyKazaHusIMu <«OrpenesieHne
YYBCTBUTEIBHOCT MHMKPOOPTAaHM3MOB K aHTH-
OakTepua bHBIM TIperiapaTamM». BbisgBiIeHUe He-
crienupuuecko Mukpodaopsl U Mycobacterium
Spp. TIPOBOAUIU Ha OCHOBE IMOCEBOB Ha IJIOTHBIE
U XKUAKHWE nuTaTesibHble cpeabl, geTtekuuio JHK
Mycobacterium  tuberculosis-complex W aMILIn-
dukanmio HYKJICOTUIHOM II0C/IEI0BATEIbHOCTHU
IS6110 — mapkepa MUKOOAKTEepHUil TyOEpKYJIE3HO-
ro KOMILJIEKCa — IPOBOAMIIM C HMCITOJIb30BAaHUEM
tecT-cucteMbl HITO « AHK-Texnonorus» (Poccus)
metonom ITLP B pexume peasibHoro BpemeHu (PT-
I1LLP) Ha ananuzatope «iCyclerQ» (Bio Rad, CIIIA).

Bce mauwmeHThl Habawogaauch B cTallMOHape
JI0 MOMEHTa CTAOMIM3AIlUU COCTOSTHUS U TOCTHU-
JKeHU ST BO3MOXHOCTH MepeBoa Ha aMOyIaTOPHBI I

oTamn aeueHus. [Ipu o6ocTpeHrnu 3ab60aeBaHUS UINU
Pa3sBUTUM OCJOXHEHUI Ha amMOyJIaTOPHOM 3Tare
NPOBOIMJIACH MOBTOPHAS FOCIIUTAIN3AI M.

I1pu rocriuTanm3aldny MallMEHT IIPEIOCTABIISIIT
BBITIUCKY U3 UCTOPUU 0OJIE3HU, B KOTOPOI TTOMUMO
npoduIbHOro 3a00JieBaHUSI COAEPXKaTUCh CBele-
HU S 00 yCTaHOBJEHHOM BpauoM-UH(EKIITMOHUCTOM
nuarHose «BUY-uHdexknumsa» myTeM KOMIICKCHOMI
OLIEHKU 3TMUJIEeMUOJOTUYECKUX TaHHBIX, Pe3ysib-
TaTOB KJMHMYECKOTO oOcjenoBaHUs U Jiabopa-
TOPHBIX UCCJIeAOBaHMIi, He OoJjiee YyeM MeCS4YHOI
naBHocTu. BUY-nHummpoBaHHbBIe MAlIUEHTHI CO-
CTaBJISIIN KOTOPTY 9KCTIOHUPOBAHHBIX, MAIIMEHThI
6e3 BUY gaBisyivich HE9KCITOHUPOBAaHHBIMU.

Jng  3NUAEMHUOJOTMYECKOTro  HaOJIIoAeHUS
OPUMCHSJINCh KaK IIaCCUBHBIC (aHAIMW3 KapT
MU IEMUOJIOTUIECKOTO HAOTIONEHU S 32 NCXOMaMU
XUPYPTUUYECKUX OIllepallhii, coaepxkKalinux mo0po-
BOJIbHOE€ MH(MOPMUPOBAHUE BpadyaMU U MEIUIIMH-
CKMMH CeCTpaMU TOCIIUTAaJIbHOIO 3MHIESMUOJIO-
ra O BO3HUKIINX WHMEKIMIX), TAK U aKTHUBHBIC
MeToAbl (IPOCMOTP WCTOPUU OOJIE3HU C IMOMO-
b0 MEAULIMHCKON MH(MOPMALIMOHHON CUCTEMBbI
1 OyMaskKHOM MOKYMEHTAIIUW, B TOM YHCJE II0-
BTOPHBIX TOCIIUTAIMU3allUii, pe3yJbTaTOB IIOCE-
BOB M3 OakTepuosiornueckoii jaboparopuu ®Irby
«CIl6 HUU®D» M3 P®). Inst onpenejieHus Cy-
qyasg MOXB ucnojib30BajnCh CTaHAAPTHBIE KPUTE-
PUH 3IIUIEMUOJIOTMIESCKOTO OIIPEACICHUS ciIyJas,
NpY HAJTMIUU METAJIJIOKOHCTPYKIINU — KPUTEPUN
onpeAeeHus ciaydasi UMIIJIaHTaT-aCCOLIMMPOBaH-
Hoit nunpexkuuu [3, 4, 5, 7].

CormacHo aeiictByonieii B Poccuiickoit Menepa-
uuu knaccupukanum BUY-undexkuuu [2], craguio
3a00JiIeBaHMSl yCTaHaBIMBaJIM Ha OCHOBAaHUU KJIU-
HMYECKUX TIPOSIBICHUI: | — cTamaus MHKyOaluu,
2 — TEepBUYHBIX MPOSBICHUI, 3 — CyOKJIMHUYEC-
Kas craausi, 4 — BTOPUYHBIX 3a00JieBaHUM, 5 —
TepMuHa bHas. PacripeneiaeHue 00JbLHBIX C yYeTOM
panxupoBaHus nokazatenss CD4 mpoBoguiau co-
macHO pekomeHnarusM BO3, cuntas HopMaJIbHBIM
koianuectBo CD4 kposu 6ojiee 500 KieTOK/MM3,
nocjenyloliee CHUXeHue Ha Kaxable 150 Mk pac-
LIEHMBaJM, COOTBETCTBEHHO, KaK YMEPEHHDI, BbI-
pPaXkeHHBIN U TSKEJIBIA UMMYHOIC(DUIINT.

CraTuctuyeckasi oopaboTKa BbITIOJHEHA B MPO-
rpamme SPSS Statistics Version 22 ¢ ucrnoib30BaHU-
€M KpUTepHu s x> U IO pPaBKOi UeittcaB ciiydae, ecliu
3HaUYeHUE cocTaBMIo MeHee 10 B OgHOI M3 sTYeeK
TaOIUIBl COMpPsIKEeHHOCTU. Paznmuuus mpusHaBa-
JIUCh 3HAYUMMBbIMU TIpU ypoBHe p < 0,05. 115 orieH-
KM 3HaunMocTu BUY-nHpexkumm naumeHThl ObIIN
pa3aelicHBl Ha TPYIIIBL 110 MPUHIUITY HaJTUYUSI
WJIU OTCYTCTBU S BO3ICHCTBUS M3ydaeMoro (pakTo-
pa ¢ mocJIeaAyIe OLIEHKOW pa3BUTUS B KaKI0M
rpynne usdydyaemoro ucxoga (MOXB, peBU3MOHHBIX
OomnepaTUBHBIX BMEIIATEJIbCTB) U PAcyeTOM IOKa-
3aTesiell OTHOCUTENIbHOTrO pucka (relative risk, RR)
¢ 95% noBepuTEIBHBIM MHTEPBAJIOM.
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Pesynbrarhl

VYKka3aHHBIM KPUTEPUSM BKJIOYEHUSI COOTBET-
cTBOBanu AaHHble 8§09 mMalnMeHTOB, KPUTEPUU HE-
BKJIIOUeHUST — 4 manimeHTa. BUY-uHMexmmio nme-
mm 119 (14,71%) nanueHTOB, KOTOPHIM MPOBEICHO
192 onepaTUBHBIX BMEIIATEIbCTBA.

DTruonornveckasi CTPyKTypa WHGEKIITMOHHBIX
XpoHMYecKnUX cnoHananToB (n = 809): B 411 ciyuasix
YCTaHOBJIEHA MUKODOAKTepUaJibHas STUOJOTUS Topa-
sxeHu i (405 — Ty6epKyJie3HbI i CHOHIUIINT, 6 — CITOH-
JTVJTAT, BBI3BAHHBIN HETYOEPKYIe3HBIMU MUKOOAKTe-
PUSMH, BTOM YUCJIEe 2 — MUKCT-MUKOOAKTEPUATHBHBIX
nopaxeHust) u 398 — Hecneuuduyeckass (HeTyoep-
KyJsiesHas1). Y 119 mauuenHtoB ¢ BUY-uHpexuuei
B 99 ciydasgx yCTaHOBJIEH TyOEpKYyJIE€3HbIN CITIOHIU-
T (24,44% OT BcexX TyOepKYJIe3HBbIX CIIOHIUIUTOB)
n y 20 Hecnenuduueckuit (5,02% ot Bcex Hecrelm-
duyeckux CnoHAUIUTOB). HeTybepKyIe3HbIX MUKO-
OakTepuabHbIX MOpaxkeHui y nanueHToB ¢ BMY-
nHbek et He 0OHapyKeHO.

Pacrnipenenenne  MmanueHTOB  MpPEACTaBJICHO
Ha PUCYHKE, WJUIIOCTPUPYIOIIEM MPaKTUUEeCKHU
paBHoOe (55,26 1 44,73% cOOTBETCTBEHHO), pacIipe-
JieJieHre HecnelndUIecKux U MUKOOaKTepHuaib-
HBIX TTOPakeHW 1 TTO3BOHOYHUWKA Yy TTAIIUEHTOB 0e3
BUY-undexkuuu u cymecrBeHHoe (83,19%) npe-
obnanaHue TyOepKyJae3HbIX MopaxeHuit y BUY-
nHpuuupoBanHbix (p < 0,001; RR = 4,864; 95%
AN [3,070-7,707]).

IMpakTuyeckn Bce MNanueHTHl uMenau 4 cra-
auio BUY-undexkuuu, 1 manueHT — craauio 3.
Pacnipenenenue 00JIbHBIX C yUYE€TOM PAH KM POBAHU ST
WUMMYHHBIX HapylIeHUU cornacHo Pocculickoi
Knaccudukanuu U pekomeHmanusm BO3 mpen-
CTaBJICHO B Tao. 1.

Takum o6pazom, 97,48% (116 u3 119) mauimeHTOB
¢ BUY-undexuueit uMeau BbIpaK€HHBIN U TIXe-
JIBI UMMYHOIE(PUIIAT.

MaLneHTbl C XPOHUYECKUM MHDEKLMOHHBIM CnoHAMAUTOB (809)

Patients with chronic infectious spondylitis (809)

Hecneundudecknin cnonamnut (n=398) | | BUY (n=20)

Nonspecific spondylitis (n = 398) HIV (n = 20)
|| Ty6epkynesHsiii cnoHanamt (n = 405) || B4 (n=99)

Tuberculous spondylitis (n = 405) HIV (n=99)

CnoHAWAWT, BbI3BAHHbIN

HeTy6epKyne3HbIMu BUY (n=0)
— mukobakTepusamm (n = 6) | HIV(n=0)

Spondylitis caused by non-tuberculous

mycobacteria (n = 6)

PucyHok. PacnpeaeneHue nauueHToB

no 3TUONOTMU UHGPEKLMOHHOI0 NopaXxeHus
No3BOHOYHUKA M Hann4yusa BUY-undpekuumn

Figure. Distribution of patients according to the etiology
of infectious spinal lesions and the presence of HIV
infection

Bceero y 809 nmanmeHTOB BeInoJHEHO 978 omnepa-
TUBHBIX BMelIaTeabCcTB. B Tabj. 2 mpenacraBiieHa
CTPYKTypa NEePBUYHBIX (B TOM YMCJIE MHOTO3Tal-
HBIX) U PEBU3MOHHBIX OIEPAlIUii, BBIITOJIHEHHBIX
Yy BCeX MAlIMEHTOB C YYSTOM HAJMUUS/OTCYTCTBUS
BUY-undexkuum.

IMokazarenr MHIMAEHTHOCTH pa3Butus MOXB
Yy TallMCHTOB C XPOHUYCCKUM WHQEKIIMOHHBIM
cnoHaunautoM coctaBuy 5,01 Ha 100 omepaTtuB-
HBIX BMeulaTeJbCcTB (49 ciayuyaeB Ha 978 omnepa-
TUBHBIX BMeIIaTeJIbCTB), HO mpu 3ToM y BUY-
nHDunuposanHblx manmueHToB MOXB pa3Buiach
TOJILKO B 2 clly4yasiX TyOepKyJIe3HOro CIOHIUIUTA
(MHUMAeHTHOCTh cocTaBuJa 1,04 Ha 100 onepatus-
HBIX BMEILLIATEJIbCTB).

3HayeHMEe MoKa3aTeslss OTHOCUTEILHOIO pHCKa
CBUIETENbCTBYET O TOM, uTO BHMY-cTaTyc He yBe-
auyuBaet puck pazsutus MOXB (p = 0,009; RR =
0,174; 95% AN [0,043—0,711]. Takxke HeOXMIaH-
HBIM oOKa3aJics 0oJjiee BBICOKMI PUCK IIpOBEIE-
HUSI PCBU3MOHHBIX BMEIIATCILCTB Yy ITAIIMCHTOB
6e3 BUY-undpexuuu (p = 0,007; RR = 1,783; 95%
AN [1,149-2,768]).

O6cyxaeHne

Hanunuue y 83,19% BWY-uHdbuumpoBaHHBIX
NalMeHTOB B Halllell KOTopTe CIIOHIWUJINTA, BHI-
3BaHHOTO M. tuberculosis, TIONTBEPXIaeT U3BECT-
HBII (pakT TOro, 4TO MaHHAas IaTOJIOTUs paccMa-
TpUBaeTCsI KaK BO3MOXHBIM MapKep BTOPUUYHOTO
UMMYHOJIe(UIIUTHOrO cocTtossHus [2]. Bwmecte
C TeM OaHHBII MoKa3aTeJlb MOXET OBITh CBS3aH
M C OomnpedcsIeHHBIMU OTpaHWYCHUSIMU, KOTOPbIE
OTMEYEeHbI B KOHIIC TaHHOU CTaThU.

Panee ObLIO 1Moka3aHO, YTO OaKTepUOIOTHUYEC-
Koe 1/Miau MopdOJIOTUYSCKOE TTOATBEepPXKISHNE He-
CrenndUUIecKoro XpoHUYEeCKOro MHMOEKIIMOHHOTO
CIOHAUIUTA SIBASIETCS CTAaTUCTUYECKU 3HAYUMBIM
dakTopom pucka MOXB [1]. bonee HeoXXxMTaHHBIM
M HE BIOJHE SICHBIM Ha IIePBBIN B3TJISIII OKa3aJcs
¢dakT OoJjiee peakoll MHUUIASHTHOCTU WHMEeKL Uit
obJlacTu Xupypruyeckoro BmemareabcTtBa y BUY-
MHOUIIMPOBAHHBIX MAIIMEHTOB, YTO MTO3BOJISICT BbI-
cKa3aThb HECKOJBKO TIpenrojokeHnii. dakTopoMm,
MOTEHIIMAJIBHO CMIOCOOHBIM OTPAaHUYUTHL Pa3BUTHE
MNOXB, MoxeT ObITh cUcTEMaTUyecKas JJIUTeabHast
aHTUOaKTepuaabHas Tepanus TyoepKyJie3a, iBasito-
Imasicsi OCHOBHBIM KOMITOHEHTOM €TO JICUCHUS BHE
3aBUCUMOCTH OT JoKajmu3auuu |[6]. JAauTeabHbI
(6 MecsiieB U 6oJiee, B TOM UYKCIE YYUThIBAIOIINI
JIEKAPCTBEHHYIO YCTOMYUBOCTH BO30OYAUTENS) MPU-
€M KOMOWHAIlMM JICKAPCTBEHHBIX IIpernapaTos,
BKJTIOUAIOIIN I B TOM YHCJIe aKTUBHBIC B OTHOIIICHUH
TPaMITOJIOKUTEIBbHBIX MUKPOOPTaHNU3MOB aHTUOHO-
TUKM LIMPOKOro cCrekTpa AeucTtBus (pudabyTHH,
pudaMOIUINH, aMUHOTIIUKO3UIbI U IP.) MOXKET ObITh
MPUYUHON TOTO, 4TO MHUUAEeHTHOCcTh MOXB y na-
uueHtoB ¢ BUY-uHpexkumeit, coctaBuBmasg 1,04
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TaGnuua 1. Pacnpeaenenne BUY (+) naumeHTOB ¢ XPOHMYECKMUM CMIOHAUINTOM M B COOTBETCTBUU

CO CTeneHbio UMMYHHbIX Hapyu.leuuﬁ

Table 1. Distribution of HIV (+) patients with chronic spondylitis and according to the degree of immune disorders

Crapua 3aboneBaHusa
cornacHo Poccuiickon
Knaccudukaumm

Knaccudukaumsa MMMyHHbIX HapyweHuii BO3
WHO classification of immune disorders

BUY-undekumn

KonuyecTBO nauueHToB
Number of patients

The stage of the disease CteneHb MMMYHHbIX HapyLUEeHUNA Ypoeenb CD4
according to the Russian The degree of immune disorders CD4 count
classification of HIV infection
OTcyTcTBME UMMYHOAedULUTA o
Cragua 3 WA He3Ha4YnTeNbHbIN > 500 mkn 1 (Heggs::g)nu:scmu
Stage 3 No immune dgflClency or not > 500 microliters 1 (nonspecific spondylitis)
significant
Crapua 4A YMepeHHbI UMMYHOopaeduLumnT 350-499 mkn 2(1 Ty6epKyne3Hb||{|',
o L s 1 Hecneunduyeckunin)
Stage 4A Mild immunodeficiency 350-499 microliters -
2 (1 tuberculous, 1 nonspecific)
57 (49 TyGepkynesHbliii,
Crapusa 4b BbipaXkeHHbIi uUMMYHOAePULUT 200-349 mkn 8 Hecneuunduyeckui)
Stage 4B Pronounced immunodeficiency 350-499 microliters 57 (49 tuberculous,
8 nonspecific)
Cranua 4B Taxenbiii uUMMYHOAePULUT <200 mknunu< 15% SS?I (()4(?n2|,46v|e£5¥2§$:;|)",
Stage 4C Severe immunodeficiency < 200 microliters or < 15%

59 (49 tuberculous, 10 specific)

Ha 100 ormepaTWBHBIX BMEIIATEIBCTB, OKa3ajaach
HMXe, 9eM obO1rasi o Beeit koropte (5,01 Ha 100 ome-
pPaTUBHBIX BMEIIATCIIHCTB).

Ilytu cunxenns manuaeHTHocT MOXB Tpe-
Oyl0oT majibHeilero usydyeHus. B Tekyummx Kiu-
HUYECKUX PEKOMEHIALIMSIX, B TOM 4YHWCIE 3apy-
OEXXKHBIX, JIedeHUe HecIennPUuUIecKX MHPEeKIIN-
OHHBIX JICCTPYKIINN MO3BOHOYHMKA OTpPaHUYMBa-
eTCs MPUEMOM aHTHOAaKTepHaJIbHBIX ITperapaToB
no 12 Henmesb, IIPpU 3TOM HE UCKIIIOYAETCS PUCK
IporpeccCupoBaHs 3a00JIeBaHUS 1 pa3BUTUS OC-
JIOKHEHU B OoJiee MO3NHUE CpoKU. Bo3MoOKHO,
Oojiee AeTaJIbHBIM aHaJIW3 Hanbojiee 3HAYMMBIX
Bo3oyauTeneit MOXB mo3BoauT 000CHOBAThH M3-
MEHEHUWE PEeXUMOB IIPOGUIAKTUKU U JIeYeHUS
MNOXB [4].

3ak/o4yeHne

HccaenoBaHue mokasalio, C OAHOM CTOPOHBI,
yTo y OonbHbiXx BUY-uHdekumeir puck pas3Bu-
TUSI TyOEepKYJIE3HOTO TOPaKeHUsI 0Ka3aJiCsl BhIIIIE,

yeM Hecrnenuduuyeckoro, npu 3toM 97,48% takux
NalMeHTOB UMEJIU BbIPAaXX€HHBIU U TSKEIbIA UM-
myHomedunut. C mpyroit ctoponsr, BUY-cTaryc
NalMeHTOB MpPU XPOHUYECKOM WHMEKIIMOHHOM
CIIOHIMJIMTE HE OKa3blBaJ CYIIECTBEHHOI'O BJIMSI-
HUg Ha pa3BuTte MOXB 1 yBennueHre MHIIUJIEHT-
HOCTHU PEBU3MOHHBIX ONEPATUBHBIX BMEIIATEbCTB.
Bo3MoXHOI MpUUYMHON TaKOTro pesyabTaTta sIBJs-
eTCs NJIUTEJbHBI MPUEM MPOTUBOTYOEPKYIE3HbBIX
IperaparoB, BKJIIOYAIOWIUIA B TOM YUCJIE aHTU-
OakTepMalibHble Mpenaparbl LIMPOKOTO CIIEKTpa
JNIEUCTBU S, B JAHHOW CUTyalluu ACMCTBYIONINE KAaK
npoduakTuka pucka passutuss MOXB.

OrpaHu4eHuns 4O0CTOBEPHOCTM Pe3y/bTaToB

1. MccneqoBaHre MPOBENEHO B YUYPEXKIECHUU,
crieMau3upyoleMcs Ha JeYeHU N XPOHUIECKUX
MHMEKIIMOHHBIX TTOpaKeHU# Mmo3BoHoYHMKa. [To-
JIy4eHHBIe JaHHBIE MOTYT HE COOTBETCTBOBATH
pe3yJibTaTaM MCCJIeTOBaHUST OOJBLHBIX C OCTPHIMU
MHQEKIIMOHHO-BOCHAJTUTEIIbHBIMU  MTOPaXXeH U sI-
MU MO3BOHOYHMKA.

TaGauua 2. Tun onepaTMBHOr0 BMelLaTeNibCcTBa B 3aBucumocTn ot BUY-ctatyca

Table 2. The type of surgery depending on the HIV status

MawmeHTbl C XPOHUYECKUM MauneHTbl C XPOHNYECKUM
Tun onepaTMBHOro BMeLwaTesNbCcTBa |crnoHaunutom 6e3 BUY-unpekuuu | cnongunutom u BUY-undekumeii | Bcero
Type of surgical intervention Patients with chronic spondylitis Patients with chronic spondylitis Total
without HIV and HIV
ngpsuqr{me, B .TOM tmgne MHOro3TanHbie 640 172 812
Primary, including multi-stage
PeB.I/I:.BVIOHHbIe 146 20 166
Revision
Bcero | Total 786 192 978
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2. OrpaHUYEeHHBIN CPOK KaTaMHe3a MOCcje omne-
panuu 1Mo NOBOAY CIIOHAUJINTA.

3. HecmoTpss Ha HenpepbIBHBIN KJIMHUYECKU I
MOHUTOPUHT MOCJIEONEePAallUOHHOTO COCTOSIHUS
MalMeHTOB, OCYIIECTBISIEMbIIi MyTeM aKTUBHOW
MEepernucKy TMalMeHTOB C JeUYeOHbIM YUpPEeXIACHU-

€M, He UCKJTIOYAeTCsI MX «BBITTaIeHe» U3 UCCIIENO-
BaHUS TPU 3TAlTHOM OOpallleHUU B Apyrue jJeueod-
HBbI€ YUPEXKASCHUSI.

4. B KOropTy 3KCHOHUPOBAHHBIX BKJIIOUYEHBI
TOJIBKO MAaLlMEHThI, KOTOPble K MOMEHTY OIepaluu
Ha Mo3BOHOUYHUKe nojiydyaau APTB.
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POJ1b FTEHETUMECKUX BAPUAHTOB

FrEHOB rEMOCTA3A B PASBUTUN

BEHO3HbIX TPOMBO30B Y NAUUEHTOB

C ATEPOCKJIEPO30M, NEPEHECLUUX UHDEKLUIO
COVID-19

O.A. Ilepesesennes'?, 1.C. Mamenos?, /I.B. Bypues'
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Pestome. Bsedenue. HoBast KopoHaBupycHass MHOEKIIUS — OIHA M3 BaxKHEUIIMX MPOOJIEeM COBPEeMEHHON MeTUIIN-
Hbl. OMHUM U3 3TUONATOreHETUYECKMX 3BEHbEB TAHHOTO 3a00JIeBaHU S SIBJISIETCS HAPYLIEHUE B CUCTEME FeMoCcTasa,
KOTOPO€ MOXKET ObITh aCCOLIMMPOBAHO ¢ BOSHUKHOBEHUEM TPOMOO30B pa3IMYHON JOKAIU3ALUU U C HApYLICHUEM
COCYIMCTOM LIMPKYJISIIUKA B MEJIKUX cocynax. Ho HapylIeHus cBepTHIBAHWS MOTYT MaTOTEHETUUYECKU OBITH acco-
LIMMPOBAHBI C aTEPOCKICPOTUYECKUMU MPOLECCAMU B COCYAMCTOM pYycCJie, KOTOPble MOTYT aKTUBU3MPOBATHCS yKe
B Bo3pacte 35—40 net. [ToaToMy aKTyaJabHBIM SIBISIETCS U3yYeHME FeHETUUYECKUX (PAKTOPOB 3TUOMATOTeHETUYECKOM
B3auMocBs3u COVID-19 ¢ TpoMOOTreHHBIMU U aT€POCKIEPOTUISCKMMHU MAaTOJOrHYeCKMMHU Tiporieccamu. Llenpio nc-
cyefioBaHUs OBIIO OMpee/ieHue B3aMMOCBSI3M MEX/y PUCKOM BO3HUKHOBEHUsI BEHO3HBIX TPOMOO30B IOCIIE Mepe-
HeceHHoi nHbexuuu COVID-19 8 renetnueckux BapuantoB (F2 20210G>A, F5 1691G>A, F7 10976G>A, F13 G>T,
ITGA2 807C>T, ITGB3 1565 T>C, PAI-1-675 5G>4G) reHOB CBepThIBAIOLIEH CUCTEMbI Y MALIMEHTOB C aTEPOCKIIEPO-
30M. Mamepuanwvi u memoosi. beinmu odcaenoBanbl 172 mamneHTa B Bo3pacTe oT 30 10 55 JieT ¢ Ipu3HaKUMU aTepOreH-
HOTO MOPaXXeHUS COCYOB, Y KOTOPBIX B TEUEHUE roJa MocJie NepeHeceHHOM KiimHu4Yecku BoipaxkeHHo# COVID-19,
MOATBEPXKACHHON METOAAMU MOJEKYIspHO-TeHeTHUeckKoi auarHocTuku SARS-CoV-2, Oblin BISIBJEHBI AMU30/bI
BEHO3HBIX TPOMOO030B pa3IMYHbIX IOKaIU3auuil, u 151 maueHT rpynmsl cpaBHeHM s B Bo3pacTe oT 30 1o 54 1eT, y Ko-
TOPBIX MOCJIE IEPEHECEHHON MH(PEeKIIMYU JaHHBIX 3MMU30JI0B HEe Ha0It0aa10Ch. MOJIEKYASIpHO-TeHETUYECKUIA aHATU3
IeHETUYEeCKHMX BApMAaHTOB T'€HOB CUCTEMbI TeMocTa3a poBoauiics Metonom I[P B peaibHOM BpeMeHM ¢ aBTOMaTH-
YeCKUM aHaJM30M KPUBBIX IJIaBJeHUsI. Pe3yabmamet. T1o pe3ynbTaTaM aHaIu3a acCollMallMy TeHeTUYECKMX BapuaH-
TOB C BEHO3HBIMU TPOMOO3aMU Y MAIIMEHTOB, KOTOPbIE MEPEHECTIU HOBYI0 KOPOHABUPYCHYI0 HH(MEKIINIO, CBSI3b C 1aH-
HOI1 ImaToJiorueii Oblia ycraHoBieHa 15 2 reHeTndyeckux Bapuantos, ITGA2 807C>T (TTOR = 5.59 (CI: 2.86—10.93,
p<0.001)) u ITGB3 1565 T>C (rerotun CC, OR = 6.55 (CI: 2.23-19.22, p <0.001)). 3akaouenue. Takum o6pa3oM, Mbl
ycTaHOBMIM accounanuio 2 renetudeckux Bapuanton (ITGA2 807C>T u ITGB3 1565 T>C) ¢ BeHO3HBIMU TPOMOO-
3aMU y TAIIMEHTOB ¢ aTepockKiiepo3oM, iepeHecminx COVID-19.

Karouesnie caosa: COVID-19, amepockaepos, mpomb60o3, eenemuueckuii éapuanm, gpaxmop Jleiidena, npompomouH.
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THE ROLE OF GENETIC HEMOSTASIS GENE VARIANTS IN THE DEVELOPMENT OF VENOUS
THROMBOSIS IN PATIENTS WITH ATHEROSCLEROSIS AFTER COVID-19 INFECTION
Perevezentsev O.A.**, Mamedov I1.S.", Burtsev D.V.?

@ Rostov State Medical University, Rostov-on-Don, Russian Federation

b Scientific and Practical Center for Specialized Medical Care for children named after V.F. Voyno-Yasenetsky Department of Health
of the City of Moscow, Moscow, Russian Federation

Abstract. Introduction. The new coronavirus infection (COVID-19) is one of the most important problems in modern medicine.
One of the etiopathogenetic COVID-19 arms is presented by a disorder in the hemostasis system, which can be associated with
emerging thrombosis of various localizations and altered vascular circulation in small vessels. But coagulation disorders can be
pathogenetically associated with atherosclerotic processes in the vascular bed, which can be activated as early as at age of 35—
40 years. Therefore, it is relevant to study the genetic factors between COVID-19 etiopathogenetic relation and thrombogenic
and atherosclerotic pathological processes. Purpose of the study. To establish a relation between previous COVID-19 infection
and risk of venous thrombosis caused by 8 genetic variants (F2 20210G>A, F5 1691G>A, F7 10976G>A, F13 G>T, ITGA2
807C>T, ITGB3 1565 T>C, PAI-1 -675 5G>4G) in the coagulation system genes in patients with atherosclerosis. Materials
and methods. The study included 172 patients aged 30 to 55 years with signs of atherogenic vascular lesions, who had episodes
of venous thrombosis of various localizations within a year after clinically manifested COVID-19, confirmed by molecular
genetic diagnostics of SARS-CoV-2, and 151 COVID-19 convalescent patients aged 30 to 54 years (comparison group), without
episodes of venous thrombosis. Molecular genetic analysis of genetic variants of the hemostasis system genes was performed by
real-time PCR with automated melting curve analysis. Results. According to the results of the association analysis of genetic
variants with venous thrombosis in COVID-19 convalescent patients, a relation was established for 2 genetic variants, ITGA2
807C>T (TT OR = 5.59 (CI: 2.86—10.93, p < 0.001)) and ITGB3 1565 T>C (genotype CC, OR = 6.55 (CI: 2.23-19.22,
p < 0.001)). Conclusion. Thus, we established an association between 2 genetic variants (ITGA2 807C>T and ITGB3 1565 T>C)

and venous thrombosis in COVID-19 convalescent patients with atherosclerosis.

Key words: COVID-19, atherosclerosis, thrombosis, genetic variant, factor Leiden, prothrombin.

BeepneHne

Koponasupycel (CoV) (Coronoviridae) — cemeii-
CTBO BUPYCOB, COACPXKAIIIMX B KAYECTBE TeHOMAa OJTHO-
nernoueunyio (+) PHK u cnenmnduyeckue ramkomnpo-
TeUIHBIC IIIUITHI BOKPYT BUPYCHOTO Karicuiaa, KOTO-
pBIC TIPU 3JIEKTPOHHOM MUKPOKOITMPOBAHUU ITOXOXKU
Ha COJIHEUHY10 KOpoHY [14]. CeMeiicTBO KOpOHABUPY-
COB JICJIMTCSI HA HECKOJIBKO MOACEMEINCTB, BKJIIOUAO-
LIMX YeThIpe poaa (0T anbda 10 NeibTra), KOTOPhIe T0-
TEHIIMAJILHO TTAaTOTeHHBI IJI51 Pa3TUIHBIX BUIOB MJIe-
KOITUTAIOIINX, BKJIIOUas dyejioBeka [6]. 3a rmociienHue
20 net, KpoMe paHee U3BECTHBIX YeThIPEX BUJIOB KO-
POHABHPYCOB Y YeJI0BEKa, BXOMSIINX B CTPYKTYpPY Ce-
30HHBIX OPBU, ObL1M onucaHbl HOBBIE, OOJIee MaTo-
reHHbIe, BUIbI JaHHOTO CeMeICTBa, a UMeHHO: SARS-
CoV (mompon Sarbecovirus), onucanHblii B 2002 1.,
n craBmuii B 2002—2003 IT. IPUYMHOI BCITBILLIKHT
aTUMMUYHOI ITHEBMOHUU (TSIKEJIbIi OCTPBIA pecriupa-
TopHbIii cuHapoM — TOPC, SARS) B Kurtae; MERS-
CoV (nmonpon Merbecovirus), kotopblit 2012 T. BeI3BaJI
BCITBILIKY OJIMKHEBOCTOYHOTO PECIIMPATOPHOrO CUH-
npoma B CaynoBckoit ApaBuu 1 B 2015 r. — B FOxkHoI1
Kopee (MERS), a Tak:ke HOBBII1 KopoHaBUpyc SARS-
CoV-2 (kak ¥ BUpPYC aTUITUYHOI MHEBMOHUU, OTHO-
CAIIMICS K TIOAPOAY Sarbecovirus), KOTOPBIN MpUBE
K BCITBbIIIIKe Oosie3HU, HazBaHHOU COVID-19, B ku-
TaliCKOW MPOBUHIIMM YXaHb, MEpelIeAlIeii B IaH-
nemuio [8]. Beicokast crerneHb TpaHCMUCCUM HOBOT'O
KOpoHaBHUpyca (CpemHee MeluMaHHOe 3HAYeHUE WH-
JeKca penpoaykuuu 2,2, pasopoc 3,3—5,47), ero cno-
COOHOCTB, B oTinume ot Bupyca SARS-CoV, nepena-

BaThCSI OT YEJIOBEK K USJIOBEKY M BO3MOXKHAS TSIKECTh
nociencTuii 3a6oneBannsgs COVIDI9, BeI3bIBaeMOTO
MaHHBIM BHPYCOM, IIPEBPATUIN €r0 B OCTPEUIIYIO
po0OJIeMbl COBPEMEHHOM MeTUIIMHCKOM HayKu [7].
HccnenoBanne MeXaHU3MOB IIPOSIBJICHUS TTaTO-
TeHHBIX CBOMCTB KopoHaBupycaSARS-CoV-2 no-
Kas3aJio, YTO B KJICTKH YeJIOBeKa OH MHKOPIIOPUPY-
eT Yepe3 peHenTOphl K aHTMOTEH3MH-TIPEeBpaIa -
memy depmenTy 2 tuma (AIIP-2, ACE2), koTopsie
MOCTaTOYHO PACIIPOCTPAHEHBI B Pa3IMUYHBIX TKa-
Hax [9]. Tosromy npu COVID-19 noreHnaibHO
MOT'YT ITOpaXaThCs He TOJIBKO IbIXaTeJIbHAsI CUCTE-
Ma, HO U Ipyrue opraHbel U TKaHu [9, 10, 14]. Takum
obOpa3oM, peayn3yeTcss MYJIbTUCUCTEMHBI XapaK-
Tep aTnonaroreHeza COVID-19 [3, 15, 18].
ITokazano, uyto ¢ COVID-19 accoummpoBaHEbI
HapyIIeHUSI CUCTeMBbI CBEPTHIBAHUS KPOBU B BHUJIE
TMOBBIIICHUS] PUCKAa BO3HUKHOBEHUS y MAllIEHTOB
BEHO3HBIX TPOMOO30B Pa3IMUYHBIX JIOKAJIM3AIINA,
B 4aCTHOCTH, liepebpalibHbIX [4]. BMecTe ¢ Tem u3-
BECTHO, UTO TPOMOO3BI SIBIISIOTCS ITOJIUTCHHBIM
MYJIbTU(MAKTOPUAILHBIM 3a00JIcBAHNEM, B 3THOIIA-
TOTe¢He3e KOTOPOTO UTPAIOT POJIb KaK BHEITHUE (pak-
TOpPHI (KaKWM, ITIOTEHIIMAJIbHO, MOXKET OBITH IIepe-
HeceHHas nHbekus SARS-CoV-2), Tak 1 Hacea-
CTBEHHAasl IPeJIpacIiooXeHHOCTS [1]. BbLi BeIsSIBICH
psII TeHeTUYEeCKUX BapMaHTOB, 00YCIOBINBAIOIINX
IUCPYHKIINIO (DaKTOPOB FreMocTa3a, aHTUKOATyJIsI-
Ouu 1 GUOPUHOIN3Aa U OOBSICHSIOMINX CKJIOHHOCTD
OOJILHBIX K TOMY WJIA WHOMY BUIY HapylIeHUM
B cucteMe remoctasa [2, 13]. OmauMm u3 (pakxTopoB
pHUCKa Pa3BUTHUSI BEHO3HBIX TPOMOO30B SBIISICTCS
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TaGnuua 1. PacnpeaeneHne nauMeHToB

C BEHO3HbIMU TPOMOGO3aMM U UHAUBUAYYMOB
rpynnbl CpaBHEHUS MO CTENEeHU TAXKECTU
nepeHeceHHoro COVID-19

Table 1. Distribution of patients with venous thrombosis
and comparison group individuals by severity of COVID-19

CteneHb TAXECTHU F'pynna
nepeHeceHHoro MauuneHTbl | cpaBHeHus
COVID-19 Patients Comparison
Severity of COVID-19 group
Jerkas/Low 80 75
Cpepnas/Medium 83 73
Taxenas/Hard 9 3

COITYTCTBYIOIIIEE aTePOreHHOE IMTOpaXeHUe COCYIO0B,
4YTO IIOATBEPKAAETCS PSIAOM UCCliemoBaHuii [12, 16].
IMosTOoMy, HaM KaxKeTcsl MHTEPECHBIM ITpOaHaIn-
3UPOBATh B3aUMOCBSI3b BOSHUKHOBEHM I BEHO3HBIX
TPOMOO30B Y ITAIIMEHTOB C aT€POCKIECPO30M, KOTO-
poie iepeHecan COVID-19, ¢ pssaoM reHeTuYecKux
BapuaHTOB I'€HOB CUCTEMbI CBEPThIBAHUSI KPOBU.

Llens pabOTHI — MPOBECTU aHAJIU3 aCCOIIMAIIUU
MEXIY PUCKOM BO3HUKHOBEHUSI BEHO3HBIX TPOM-
0030B mociie nepeHeceHHor nHdekuu COVID-19
y TIALIMEHTOB C aT€POreHHBIM MOPaKEHUEM COCYIOB
8 renetrmueckux BapmaHTOB (F2 20210G>A, F5
1691G>A, F7 10976G>A, F13 G>T, ITGA2 807C>T,
ITGB3 1565 T>C, PAI-1-675 5G>4G) reHoB cucrte-
MBI TeMOCTa3a.

Matepwuasnbl 1 METOLbI

beinn obcnenoBaHbl 172 manmueHTa B BO3pacTe
ot 30 no 55 net (cpenHuii Bo3pact — 39 JjieT) ¢ ycra-
HOBJICHHBIM 1O JaHHBIM Y3M aTeporeHHbIM mopa-
JKEHHEM COCYIOB M JIAOOpPaTOPHBIMU IIpU3HAKaMU
MUCIUTINAEMUN (M3MEHEHUE JTUITMIOTPAMMEL C T10-
BBILLIEHUEM MHAEKCA aTepOreHHOCTH Bhilliie 4,0), y KO-
TOPBIX B TEUCHUE To/la MOC/Ie MIePEeHEeCEHHON KJIMHU-
yeckn BbIpaxkeHHO## COVID-19, monTBep:XaeHHOI
METOHaMU MOJIEKYISIPHO-TEHETMYSCKOM TUAarHOCTHU-
ku SARS-CoV-2 (ITLIP B peanbHOM BpeMeHH), ObLIN
BBISIBJICHBI 3ITU301bI BEHO3HBIX TPOMOO30B pa3ny-
HBIX JIOKaau3aluuii, u 151 mauueHT rpymnmsl cpaBHe-
HHS TaKXKe C MPU3HAKAMH aTepOCKIIEPOTUYECKOTO
nopaxkeHus1 cocyaoB B Bo3pacTe ot 30 1o 54 et (cpea-
HHUU Bo3pacT 38 J1eT), y KOTOPBIX TI0Ce TIepeHeCeH-
HOI MH(MEKIINN JaHHBIX SIIN300B He HAOJIOOAIOCh.
Kaxnaplii ydJyacTHMK HCCAeAOBaHUE IOAMNKUCHIBAJ
nHGoOpMHUpoBaHHOEe cornacue. McciiemoBaHue ObLITO
0J00peHO DTUUYECKMM KOMUTETOM PoOCTOBCKOro
rocyJapCTBEHHOTO MEIUILIMHCKOTO YHUBEpCUTETA.
KoynnuecTBO MaliMeHTOB U MHAWBUIAYYMOB TI'pYIIIbI
CpaBHEHMSsI, pa3me/IeHHBIX IT0 TSIKECTU TepeHEeCeH-
Horo COVID-19 cornacHo aHaMHECTUYECKUM JaH-
HBIM, TIpeCcTaBICHBI B Ta0JI. 1.

M3 uccnenoBaHust OblJIM UCKJIIOYEH bl MALIUEHTHI,
KoTopble niepeHecan nHpumporanue SARS-CoV-2
0eCCUMIITOMHO WMJIM B KpaifHe TsKeJioii (dopmMe,

Korga Tpebosasiack MBJI B OPUT, a Takxxe 00Jib-
HBIE C PSIAOM IIMPOKO PACIIPOCTPaHEHHBIX 3a001e-
BaHUM, IS 3TUOMNATOTeHe3a KOTOPBIX XapaKTePHBI
TMOTEHIINAIbHBbIE HAPYIIEHWSI CBEPTHIBAHUST KPOBU:
TUTIepTOHMYECKast 00JIe3Hb, a TaKKe nruadeT 2 TUIIa.

JHK BbIaensinach u3 nepudepruieckoil KpoBr Ha-
6opoM «[Ipoba-Panua-T'eneruka» (JIHK-TexHnonorus,
Poccusy). MonekyJisipHO-TEHETUYECKOE HCCeIoBa-
Hue reHetuueckux BapuaHToB (F2 20210G>A, F5
1691G>A, F7 10976G>A, F13 G>T, ITGA2 807C>T,
ITGB3 1565 T>C, PAI-1-675 5G>4G) npoBoou-
nock Meronom IILIP B peanbHOM BpemMeHHU C aHa-
JIN30M KPUBBIX TUJIABJICHUS C UCITOJIb30BAaHWEM Ha-
oopa «KapnuoreHetruka Tpombodunus» (JAHK-
Texnonorus, Poccusi) Ha OETEKTUPYIOIIEM aMILIU-
dukatope ¢ 4 xanHamamu aetekuuu <« Trpaitm».
Perucrtpauus u yuet pesyasratoB [P mpoBoauics
aBTOMaTUYECKU IMPOrpaMMHBIM OOecrieueHUeM ISt
amruiupukaropa. /s aHalimM3a accouualy ornpe-
IeJICHHBIX TeHETUUYECKUX BapMaHTOB C BEHO3HBIMU
TPOMOO3aMU UCTIOJIb30BATIUCH YETHIPEXITIObHbBIE Ta0-
JIVIIBI pacrpeneicHUsl ¢ BBIYMCICHUEM OTHOIICHUS
maHcoB OR Kak KpuTepus: accollMalluu ¢ pacueToM
nmoBeputenbHoro umHTepBama Cl. CrarmctmyecKuit
aHaJIN3 MIPOBOMJICS C MCTIOJIb30BAHUEM TTPOTPAMMBbI
STATISTICA 8.0.

Pe3ynbratbl 1 06CyXaeHne

I[lo pesynbraTamM aHajaM3a accolMallMu OT-
NeAbHBIX T€HETUYECKHUX BapHaHTOB C BEHO3HBI-
MM TPOMOO3aMHM y MAIIUEHTOB C aTePOCKIIEPO30M,
kotopele niepeHecau COVID-19, cBs3b ¢ maHHOU
MaToJIOTHEN ObIJIa yCTAaHOBJICHA JUISI TEHETUYECKMUX
BapuaHToB ITGA2 807C>T, ITGB3 1565 T>C.

AOCOJIIOTHBIE MU OTHOCHUTEJIbHBIE YaCTOThI ajl-
JICIBHOTO paclpenceHUsT TCHEeTUYEeCKOro BapruaH-
Ta ITGA2 807C>T B rpymnrie cpaBHeHUS U B UCCIIe-
JlyeMoil BBIOOPKE TaHbI B TA0JI. 2.

MBI TpoaHaIU3UPOBaIN YacTOThI TeHOTUTIOB CC,
CT u TT B ucciemyemMoli BEIOOPKE U B TPYIITIC CpaBHE-
Hus. s peakoro renoruna TTOR = 5,59 (CI: 2,86—
10,93, p < 0,001), pas reTepO3UTOTHOrO TeHOTUIIA
CT OR = 1,25 (CI: 0,78—1,98, p > 0,351), nJ1s1 yacToro
renotuna CC OR = 0,29 (CI: 0,19—-0,46, p < 0,001).
TaknM 00pa3oM, MBI BUIMM, 9YTO C BEHO3HBIMU TPOM-
603aMU y JIMI] C TPU3HAKaMU aTepPOCKJiepo3a, nepe-
Hecuiux COVID-19, acconimupoBaH penKuii TeHOTUIT
TT. UHTEepecHO, 4TO YacThlii TEHOTUIT MO JaHHOMY
TEHETUYECKOMY BapMaHTY aCCOLMUPOBAH C TIPOTEK-
TUBHBIM 3 (pekToM. B murepaType accolpanms gaH-
HOro BapyMaHTa reHa MHTErpuHa o2 Oblja BbISIBJIeHA
TOJIBKO Y B3POCJIBIX ITAIIUEHTOB C OTSTOIICHHBIM
aHaMHE30M TI0 TPOMOOMDUINYECKUM COCTOSTHUSIM
6e3 cBs3u ¢ nepeHeceHHbIM COVID-19 [5, 17].

AOCOJIIOTHBIE 1 OTHOCHUTEJIbHBIE YacCTOThI aj-
JICIBHOTO paclpencaeHns TeHeTUYeCKOro BapruaH-
ta ITGB3 1565 T>C B rpyIiie cpaBHEHUSI U B UC-
caeayeMoii BbIOOpKe JaHbI B Ta0JI1. 3.
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Ta6bnuua 2. YacToTHOE pacnpepenieHne reHoTUNoB reHeTudyeckoro BapuanTta ITGA2 807C>T B BbiOOpKe
NauMeHTOB C BEHO3HbIMM TPOMOO3aMMu U B Frpyrnne cpaBHEHUS

Table 2. Frequency distribution of genotypes of the ITGA2 807C>T genetic variant in a sample of patients with venous

thrombosis and in the comparison group

[eHoTUN CC (yactbiireHotun) | CT (retepo3uroTHbiii reHotun) | TT (pepkuii reHoTUn) O6wee
Genotype CC (common genotype) CT (heterozygous genotype) TT (rare genotype) KONIM4ecTBO
(%) (%) (%) Summary
BonbHbie/Patients 54 (31,5) 62 (36,0) 56 (32,5) 172
Fpynna cpasHeHus 92 (61,0) 47 (31,1) 12(7,9) 151
Comparison group
P < 0,001 > 0,351 < 0,001

Ta6auua 3. YacToTHOE pacnpesesnieHne reHoTUNoB reHeTuyeckoro sapuaHTa ITGB3 1565 T>C B BbiGOpke
NauneHTOB C BeHO3HbIMU TPOMOGO3aMu 1 B rpynne cpaBHEHUs

Table 3. Frequency distribution of genotypes of the ITGB3 1565 T>C genetic variant in the sample of patients with

venous thrombosis and in the comparison group

[eHoTUN TT (wacTbii reHotun) | TC (retepo3uroTHbiii reHoTun) |CC (peakuii reHoTUN) O6wee
Genotype TT (common genotype) TC (heterozygous genotype) CC (rare genotype) KOJNIM4ecTBO
(%) (%) (%) Summary
BonbHble/Patients 99 (57,6) 47 (27,3) 26 (15,1) 172
Fpynna cpasHenus 108 (71,6) 39 (25,8) 4(2,6) 151
Comparison group

IMocne ananusa yactot reHoturios TT, TC u CC
B BBIOOpPKE ITAIIMEHTOB C BEHO3HBIMHU TPOMOO3aMMU,
KOTOpBIE MePEHECIN KOPOHABUPYCHYIO MH(EKIIUIO,
U B IpyIe CPaBHEHUsS IOJYYMJIUCH CJIEAYIOLIVe
pesyabrarhl: 1 peakoro reHorurra CC OR = 6,55
(CI: 2,23—-19,22, p < 0,001); aast TETEepPO3UTOTHOTO
TCOR = 1,08 (CI: 0,66—1,77, p > 0,762), njist 4acto-
ro TTOR cocraBui 0,54 (CI: 0,34—0,86, p < 0,010).
Takum oOpa3oM, AJ1s1 JAHHOI'O T€HETUYECKOIo Bapu-
aHTa acCOLMALIMS BbISIBJISICTCS TOJIBKO AJIsl PEAKOIO
romo3urotHoro reHoruria CC, a 4acTblili T€HOTHUII
TT Tak:ke 1MOKa3bIBaeT OIPeaeIeHHbIN TPOTEKTUB-
HBIN 2(pdekT. Takum obpaszom, red ITGB3 accomn-
pOBaH C HACJECACTBEHHOM ITPEAPACITOIOKEHHOCTHIO
K TpoM003aM y HALlUEHTOB C aTEPOCKIJIEPO30M, KO-
Topble TepeHecan COVID-19. Panee acconmanmio
JTaHHOIO TeHETUYECKOIro0 BapuaHTa ¢ TpoMOo3aMu
YK€ BBISIBJISLJIM Y B3POCJIbIX IMALIMEHTOB C OHKOJIOI' M-
YeCKOI ITaTOJIOTUEH, HO TaKKe Oe3ydueTa IepeHeCeH-
Horo COVID-19 [11].

3ak/o4yeHne

Takum obpa3zom, Mbl YCTAHOBUJIU acCoOLIMALIUIO 2
reHeTudeckux BapuaHToB (ITGA2 807C>T u ITGB3
1565 T>C) ¢ BEHO3HBIMM TpPOMOO3aMU y TalM-
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pUaHTaMM T'€HOB HAaHHBIX OCJIKOB W IIPU HAJIWIUU
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METOJ, ®EHOTUMNUYECKON
WAEHTUDUKALNN BAKTEPUN
ACINETOBACTER SEIFERTII

E.I1. Cusosioackuii', JI.A. Kpaesa'-?, E.B. MeabHukona'

'@I'BBOY BO Boenno-meduyunckas akademus umenu C.M. Kuposa MO PD, Cankm-Ilemepbype, Poccus
2OBFYH HUH snudemuonoeuu u mukpoobuosoeuu umenu Illacmepa, Cankm-Ilemep6ype, Poccus

Pestome. Llenb uccienoBaHus: MOBBICUTh TOUHOCTbh BUIOBOW UACHTUDUKALMU Acinetobacter seifertii heHOTUTINYEC-
KUM MeTonoM. OODbeKThl UCCIeAOBaHU: 5 TaMMOB A. Seifertii (3 BblAeIeHB B MUKPOOMOJIOIMYECKON 1abopaTo-
pun BoeHHO-MequIMHCKON akageMuu, 2 mTamma rnonydeHsl 3 Muctutyra umenu Iactepa (Cankr-IleTepOypr)).
Takxe u3yyaau KIMHUYECKUE IITAMMBI TPYIIBI A. baumannii (rpynisl AB), BblaeJIeHHBIE B BoeHHO-MenMIIMHCKOM
akagemun B 2023—2024 rr.: A. baumannii (n = 152), u3 Hux 37 mraMMoB 0noBapa tryptophandestruens, A. nosocomialis
(n = 12), A. pittii (n = 6), 3 wutamMma A. calcoaceticus n3 peku HeBbl. Bii yKa3aHHBIX IITAMMOB OIPENE/ISIM METOIOM
MALDI-ToF macc-cnexTpoMmerpuu. [IprHaaIeXXHOCTh ITAMMOB K TpyTine AB yCTaHaBAWBAJIU TAKCOHOMUYECKUMU
tectamu. buosap A. baumannii bv. tryptophandestruens oripenesisiiv o XpOMOT€HHOM peaKIMK Ha TUTATeIbHOM cpesie
¢ OeH30aToM HaTpus. Ypeasy ObICTPOIl aKTUBHOCTH BBISIBJISLIM MUKPOOOBEMHBIM METOJIOM C YUETOM 4epes3 3 yaca.
Yrunuzanuio D-Kcrio3sl B KauecTBE eMMHCTBEHHOTO MCTOUYHWKA YIJIepo/ia OTpeNesiii Ha TMTaTebHOI cpejie, Co-
nepxareit (r/m): D-xeuno3sa 2,0; NH,CI 5,0; NH,NO, 1,0; Na,SO, 2,0; K,HPO, 3,0; KH,PO, 1,0; MgSO, 0,1; 6pom-
TUMOJIOBBIN cuHui 1,6% BomHBII pacTBOp 4 M1, arap 6akTepuosiornyeckuii 15,0; Boma nuctuiaauposanHas 1 1; pH
7,210,2; crepunuzanus npu 112°C 20 muH. MccnenoBanm YUCTYIO KYJABTYpY OaKTepUil, y KOTOPOIl IpeaBapuTeIbHO
BBISIBJICHBI TPU3HAKY TPYIIIBI AB U POCT Ha MUTATEIbHOM cpelie ¢ aleTaToM HaTpus (KOHTPOJb OTCYTCTBHUS ayKCO-
TpodHOCTH). ArapoByIo KyJabTypy 0akTepuii cycrienauposanu B 0,1 M 0,85% pacTBopa xjiopuaa HaTpus, 3aceBaan
OJTHY TIETJTIO B3BECH OAKTEpUil ITPUXOM Ha MUTATEIbHYIO cpeny ¢ D-kcunosoit u cpeny 6e3 D-Keno3sl (KOHTPOIB),
nHKyoupoBanu aspooHo npu 30°C 24—48 yacos. OTcyTcTBHE pocTa bakTepuii Ha cpene ¢ D-Kcuio3oii u cpene 6e3
D-Kcnito3pl mpr HAIMYUH UX POCTA Ha TUTATEIbHOM cpelie ¢ alleTaTOM HaTpH sl yKa3blBaeT Ha TIPUHAIJICKHOCTD K BULY
A. seifertii. UccnenoBaHMS IIOKa3aIu: BCe ITaMMBI A. seifertii He yTUNIM3UPYIOT D-KCno3y, a Bce MTaMMBI IPYTHUX BU-
JIOB TPYMIBI AB yTUIU3upytor D-kcuno3sy. baktepun A. seifertii He yTunusupytoT L-apabunosy, onHako 29,6+3,7%
TaMMOB A. baumannii He yTUIu3upyoT L-apabuHo3y, B ToM uucie Bce 37 mTaMMoB OuoBapa tryptophandestruens, 4To
onpeaesieT HeHaleXK HOCTh 3TOro TecTa AJs uaAeHTUGuUKauuu A. seifertii. BonbIIMHCTBO ITaMMOB A. seifertii (4 u3 5)
HUMEIOT ypea3y ObICTPOI aKTUBHOCTH, UYTO YKa3biBaeT Ha UX OJU30CTh K BUAY A. nosocomialis. Pa3paboTaH MeTOI UI€H-
Tudukauuu 6aktepuii A. seifertii Mo COBOKYMHOCTU (PEHOTUITMYECKUX MPU3HAKOB OAKTEpUll TpyInbl AB ¢ TECTOM
Ha yTuau3anuio D-KCuao3sl. YCTaHOBIECHO, UYTO UCIIOIb30BaHKE TECTA HAa YTUIM3ALMI0 D-KCUI03bl COBMECTHO C BbI-
SIBJICHUEM ypea3bl ObICTPOIf aKTMBHOCTH MO3BOJISIET TOYHO UACHTUMULIMPOBATh OaKTepuu A. seifertii i A. nosocomialis
Cpeau APYTUX BUIOB TPYIIIbI AB.

Karouesvie caosa: uoenmughuxayus Acinetobacter seifertii, epynna Acinetobacter baumannii, ymuausayus D-xcuso3vl, L-apabunosa,
Acinetobacter nosocomialis, ypeasa 6axmepuii.
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METHOD FOR PHENOTYPIC IDENTIFICATION OF ACINETOBACTER SEIFERTII BACTERIA
Sivolodskii E.P.?, Kraeva L.A.*", Melnicova E.V.?

@ Military Medical Academy named after S.M. Kirov, St. Peterburg, Russian Federation
b St. Petersburg Pasteur Institute, St. Petersburg, Russian Federation

Abstract. Abstract. The aim of the study is to increase the accuracy of Acinetobacter seifertii species identification by
the phenotypic method. Study objects: 5 strains of A. seifertii (3 isolated in the microbiological laboratory at the Military
Medical Academy, 2 strains obtained from the Pasteur Institute (St. Petersburg)). Clinical strains of the A. baumannii
group (Ab group) isolated at the Military Medical Academy in 2023—2024 were also studied: 4. baumannii (n = 152),
of which 37 strains of the tryptophandestruens biovar, A. nosocomialis (n = 12), A. pittii (n = 6), 3 strains of A. calcoaceticus
from the Neva River. The type of such strains was determined by MALDI-ToF mass spectrometry. The belonging
of the strains to the Ab group was established by taxonomic tests. The biovar A. baumannii bv. tryptophandestruens was
determined by a chromogenic reaction on sodium benzoate-containing nutrient medium. Urease of rapid activity was
detected by a micro-volumetric method assessed 3 hours later. Utilization of D-xylose as the only carbon source was
determined on a nutrient medium containing (g/1): D-xylose 2.0; NH,CI 5.0; NH,NO, 1.0; Na,SO, 2.0; K,HPO, 3.0;
KH,PO, 1.0; MgSO, 0.1; bromothymol blue 1.6% aqueous solution 4 ml; bacteriological agar 15.0; distilled water 1 L;
pH 7.2£0.2; sterilization at 112°C 20 min. A pure bacterial culture was studied, in which signs of the Ab group and
growth on a sodium acetate-containing nutrient medium were previously detected (control of no auxotrophy). The agar
bacteria culture was suspended in 0.1 ml of 0.85% sodium chloride solution, one loop of bacterial suspension was sown
with a stroke on a nutrient medium with D-xylose and a medium without D-xylose (control), incubated aerobically at
30°C 24—48 hours. The absence of bacterial growth on a medium with D-xylose and a medium without D-xylose in the
presence of their growth on a nutrient medium with sodium acetate indicates belonging to the species A. seifertii. Studies
showed that all A. seifertii strains do not utilize D-xylose, and all strains of other species of the Ab group utilize D-xylose.
A. seifertii bacteria do not utilize L-arabinose, however, 29.613.7% of A. baumannii strains do not utilize L-arabinose,
including all 37 strains of the tryptophandestruensbiovar, which determines the unreliability of this test for the identification
of A. seifertii. Most strains of A. seifertii (4 out of 5) have a urease of rapid activity, which suggests their proximity to the
species A. nosocomialis. A method has been developed for identification of A. seifertii bacteria based on a set of phenotypic
features of Ab group bacteria with a test for D-xylose utilization. It has been established that the use of the D-xylose
utilization test in conjunction with the detection of rapid urease activity allows to accurately identify the bacteria A. seifertii
and A. nosocomialis among other species of the Ab group.

Key words: Acietobacter seifertii identificacion, Acinetobacter group, D-xylose utilization, L-arabinose, Acinetobacter nosocomialis,
bacterial urease.

BeepgeHue

B 2015 r. 6611 000CHOBaH TaKCOHOMMUYECKMIA
cTaTyc HOBOro Bupna Acinetobacter seifertii |[8].
PaHee mTaMMbl 3TOro BMJa ObLIM M3BECTHBI KakK
reHoBapuaHThl «oauskue K 13U», 1 ux mnpeasa-
pUTEIbHO OTHOCUJIM K KOMILIEKCY Acinetobacter
calcoaceticus—Acinetobacter baumannii (KOMIJIEKC
ACB). OHUu 4YeTKO OTJIMYaauch OT APYTUX BUIOB
koMmIiekca ACB mo reHeTUYeCKUM KPUTEPUSIM.
DeHOTUNHNYECKUE TECThl BBISIBUJIM HEKOTOpPbIE
OCOOEHHOCTM OakTepuil BUjaa, HO HE ITO3BOJSLIU
HaJeXHO OTJMYaTh 3TOT BUJI OT IPYTUX IIpeAcTa-
Butesieii komrekca ACB. bakrepuu A. seifertii
BbIICISIIM U3 KJIMHUYECKOTO Marepuaia B pas-
aunuHbix peruoHax: Hanuu, Yexum, CIIHA [8],
Smonun [6], boausnun [4]. PerpocnieKTMBHOE WC-
CJIeIOBaHME B 4YEThIpEeX MEIUIIMHCKMUX ILEeHTpax
Ha TariBane B TedueHue 8 neT (2010—2017 rr.) BbI-
aBujio 80 OOJIbHBIX ¢ MHQPEKIHel KpOoBOTOKa,
BbI3BAaHHOU A. seifertii [7]. BHyTpurocnutaabHas
JIETaJbHOCTh CPEIU TaKMX OOJIbHBIX COCTaBJIS-
na 30%. Uzonsatel A. seifertii 66111 9yBCTBUTEIIb-
HBI K JieBodiokcanmuy (86,2%) u Tonbko 37,5%
YYBCTBUTEJIbHBI K KOJIMCTUHY, 16,3% ycToiiuu-

Bbl K KapbameHemaM. CliegqoBaTelbHO, OaKTepuu
A. seifertii MOTYT BBI3BIBATbh TSIKeJble WHMEKIIUU,
MMEIT 0OCOOCHHOCTU YYBCTBUTEJIBHOCTU K aHTU-
OMOTHKAaM, YTO TpeOyeT MX HaAeKHOW HMICHTU-
dukanuu. B HacTosee BpeMs UASHTUMUKALIMS
OakTepuit A. seifertii 0OIENOCTYITHBIMU TPAAUIIU-
OHHBIMM (PEHOTUITNYSCKMUMU TECTaMU ITPOBOIUT-
¢Sl TOJILKO 10 YPOBHSI IPUHAIJIEKHOCTU UX K KOM-
ninekcy ACB unu x rpynne A. baumannii (rpyrmna
AB), YTO TOUHee, TaK KaK 6akTepuu A. calcoaceticus
pEeIKO MPUCYTCTBYIOT B KJIMHUUYECKOM MaTepuae.
Naentudukauusg o ypoBHSI BUJa TIPOBOIUTCS
METOAOM MATPUYHO-aKTUBUPOBAHHOU JIa3€epHOI
IeCOpOLIMM/MOHU3AlMM BPEMSIIPOJIETHOII Macc-
cnektpometrpuu (MALDI-ToF MS) unu moneky-
JISPHO-TEHETUYECKUMU METOIaMU.

Llenp uccaenoBaHUS: MOBBICUTh TOYHOCTb BU-
IOBOI maeHTUGUKALUU 0aKTepuil A. seifertii Tpa-
IUIIMOHHBIM (DEHOTUITNYECKUM METOIOM.

Matepuanbl 1 MeTob!

lllmammor 6axkmepuii. OOBEKTOM HCCIEI0BaA-
HUWU ObUIN 5 ITAMMOB OaKTepuil A. seifertii, i3 HUX
3 (Ne 3459, Ne 22884, No 8597) OBIIM BBIOCIICHEI
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NaoeHntndoukauus A. seifertii

B MUKpoOuoigoruyeckoin mgadoparopuu BoeHHO-
MeauuuHCcKoi akagemuun umeHu C.M. Kwupona
B 2019, 2023, 2024 rr. m 2 mramma (Ne 1901, Ne 2218)
BBIZICJICHBI M HAXOISITCSI B KOJIJICKIHMU KYJIBTYP
HHWMHM snuneMuosorum 1 MUKpOOUOJOTMU UMEHU
ITacTtepa. B cpaBHUTENbHBIX HUCCIEIOBAHUSIX WUC-
MOJb30BaIM KJINHUYECKHUE IITaMMBbI Acinetobacter
Spp., BBIJICJICHHBIC B BoeHHO-MeMUIIMHCKOM aKae-
muu B 2023—-2024 rr.: A. baumannii (n = 152), B ToM
yucae 37 mTaMMOB OuoBapa tryptophandestruens;
A. nosocomialis (n = 12), A. pittii (n = 6). U3 Hux
no 2 mramMma A. nosocomialis i A. pittii HaXOosIT-
csa B koJuiekuuu KyaeTyp HUU snunemuonoruu
u Mukpodbuonoruum wumeHu Ilactepa. Msyuanu
Takxke 3 mrTamMma A. calcoaceticus, BBIIEIEHHBIX
n3 Bombl peku HeBbl. Bce ykazaHHBIE IITaMMBI
ObLIM uaeHTUUuIUMpoBaHbl MeTonoM MALDI-ToF
Macc-ClekTpoMeTpuu B BoeHHO-MeaMIIMHCKONU
aKaneMuu. YKa3aHHBbIE IITaMMbl OaKTepUii HaXO-
ISITCS B paboyveit KOJUICKIIUU KyAbTYp IIpodeccopa
E.I1. CuBosoackoro Ha Kadenpe MUKPOOUOJIOTU Y
BoeHHO-MeaAMITMHCKOM aKaaeMUU.

Ilumameanvnvie cpedovl u peaxkmugnst. i KyJib-
TUBUPOBAHUS OaKTepHil HCHoab30Badu Koaym-
outickuit arap (HUL®D, Caukr-Iletepoypr) u Ko-
Jymouiickuii arap ¢ 5% kpoBu O6apaHa.

Memoduka nocmaunosku mecmog 045 ¢heHomu-
nuyeckoli udenmugpukauuu Oaxmepuii epynnol As.
OTHolleHue 6akTepuii K okpacke 1mo I'pamy, Mop-
¢ oJIOTHIO ¥ MOABUXHOCTD U3y4Yalu MUKPOCKOTIH-
yeckuM MeTonoM. Hanuuue kaTana3bl ycTaHABIM-
BaJId TeCTOM C 3% pacTBOPOM MEPEKUCHU BOIOPO-
na. LlutoxpoMokcuaasy onpeaesisiiu TectoM ¢ 1%
BOJHBIM PaCTBOPOM TeTpaMeTuJimapadeHUIeH -
aMMHa T10 TIOSIBJIECHUIO CUHEN OKpacKu OaKTepuii
yepes 20 c. JInsg mpoBeneHus: Tecta Ha (epmeH-
TAaMI0O W OKHUCJICHHE D-TII0KO3BI MCITOJIb30BaIN
cpeny Xnlo—Jleitpcona. Hutparpenykrasy BbisIB-
JISIIY B TeUeHue 3 4, UCTIOJIb3Ysl Cpeabl U peaKTUBbI
MHUKPOOOBEMHON TeCT-CUCTeMBbI «Panmua-OHTepo»
(mpousBonctBa HHWUMBOBM wumenu Ilactepa).
Yrunuzauuio cyocTpaToB B KauyeCTBE €IMHCTBEH-
HbIX UCTOYHUKOB yIjepoaa MPOBOAUJIN Ha TMJIOT-
HOM MUHUMAJIbBHOM COJIEBOM Cpeie C MUHEPATIbHBIM
MCTOYHUKOM a30Ta [0 METOAMKE, N3JIOKECHHOM pa-
Hee [2]. [IpuMeHsIu caeaytomnme cyocTpaThl: ale-
Tat Hatpus, D-rmoko3a, L-deHunamaHuH, sTa-
HOJI OT€YECTBEHHOTO MPOU3BOACTBA; L-apabuHo3a
n D-kcunosa (Reanal, Bearpus), Tpukadaaimio-
Bas kucyiota (Merck, l'epmanus).

Iumamenvuas cpeda u memoouka udeHmupuka-
yuu 6axmepuii A. seifertii ¢ ucnoavzosanuem mecma
ymuauzayuu D-xcuno3el. TIpUTOTOBICHNE W KOH-
TPOJb MUTATEIbHOM cpeabl. B 1 1 nucTuminpoBaH-
HO# Bombl BHOCAT (1/71): D-kennosy (CAS 58-86-6)
2,0; NH,CI 5,0; NH,NO; 1,0; Na,SO, 2,0; K,HPO,
3,0; KH,PO, 1,0; MgSO, 0,1; 60poMTUMOJIOBBIIA CH-
Huii 1,6% BoaHBIIA pacTBOp 4 MJI; arap 0aKTEpUO-
jgoruyeckuii 15,0; pacTBOPSIOT BC€ MHTPEAUEHTHI

npu HarpeBaHWM, ycTtaHaBiauBawT pH 7,2+0,2,
crepunusyioT npu 112°C B teuenue 20 MUH, pa3-
nuBarwT Byawku [lerpu. [lurtarenbHast cpena npo-
3padyHasl, 3¢JICHOTO IIBeTa, IMPUTONHA K WCIOJb-
30BaHUIO B TeueHue 30 CyTOK Mpu XpaHEHUU oT 4
no 8°C. bakrtepuosormyeckuii KOHTPOJb ITUTa-
TEJILHOUW Cpeabl MPOBOMST IIPU €€ M3TOTOBJICHUM,
WCTIOJIB3YsI KOHTPOJBbHBIC KJINHUYECKHUE IITAMMBI
Oaktepuit A. baumannii (NOJOXUTEIbHBI KOH-
TpoJib) U A. seifertii (OTpULIaT€IbHBIII KOHTPOJIb).
CyTouHBIe arapoBble KYJIbTYPbl KOHTPOJBHBIX
IMITaMMOB CYCTICHIUPYIOT IT0 TIOJIOBUHE TICT/IN I1a-
metpoM 2 MM B 0,1 M 0,85% pactBopa xJiopuia
HaTpus B JIYHKE IUJIAHIIETa, 3acCeBaloT IO MeTJie
CYCIICH3UM OaKTepuil IITPUXOM Ha CEKTOp MUTa-
TEJILHOW cpenbl, NHKYOUPYIOT ITOCEBEI B a3p00-
HbIX yciaoBusax npu 30°C B TeueHue 24—48 4, 3a-
TEeM YUYUTBIBAIOT pe3yJbTaT: INMUTaTe/bHasl cpena
NPUTOIHA K MCIIOJb30BaHUIO IPU HAJIUYUU POCTa
Mo IITPUXY TTOCeBa ra3oHa bakrtepuit A. baumannii
W OTCYTCTBUHU pocTa A. seifertii. JIpyrue BapuaHTBI
nuTaTeabHON cpenabl: cpeaa 6e3 D-kcunossl (as
KOHTPOJISI OCHOBBI Cpelbl) M IHUTaTeJIbHasl cpena
¢ artetatoM Hatpus (2,0 1/71) 11T KOHTPOJISI OTCYT-
CTBUS ayKCOTPO(MHOCTU M3TOTOBISIOTCS U KOH-
TPOJUPYIOTCSI TaKUM ke obpa3oMm. IlurarenbHas
cpela OJis1 KOHTPOJISI OCHOBBI Cpelbl IPUroaHa
K NPUMCHEHUIO, €CIM Ha HEHl OTCYTCTBYET POCT
O6aktepuit A. baumannii, A. seifertii; muTaTeIbHAS
cpena Uit KOHTPOJISI OTCYTCTBU S ayKCOTPOGHOCTHU
NPUTOIHA K UCTIOJIb30BAHUIO, €CJIM Ha Hell pacTyT
b6aktepuu A. baumannii u A. seifertii.

Memoduxa mecma. ViccnenyeMplii MaTepual —
qucTas KyJbTypa 0aKTepUii, y KOTOPOI BhISIBJIEHA
COBOKYITHOCTbH MPU3HAKOB OaKTepuii rpyImbl AB:
rpaMOTpUIIATeIbHBIE KOKKOOAKTepHUHU, PacTyIIne
npu 30, 37, 41°C, aspo0ObI, HCITOABUKHEIC, OKCH-
Jla300TpulIaTe/IbHbIE, KaTaJIa30MoJIOXKUTEIbHbIE,
He (epMEHTUPYIOT, HO OKHUCIAAIT D-TiioKo3y
¢ oOpa3oBaHUEM KMCJIOTBI, HE UMEIOT HUTpaTpe-
IYKTa3bl, YTUJIU3UPYIOT B Ka4eCTBE CIMHCTBEHHO-
ro UICTOYHUKA yTJIepojia aleTaT HaTpus (KOHTPOJIb
OTCYTCTBUSI ayKCOTPO(MHOCTHU), ITAHOJ, TpuUKap-
0aJITNIOBYIO KHCJIOTY; OOJIBIIMHCTBO IITAMMOB
yTunusupyior L-deHmnananuH, Bce IITaMMBI
He yTunusupyior D-riaoko3y. CycneHaupyoT 1c-
cleAyeMylo CYTOUHYIO arapoBylo KYJBTYpY IO IO-
noBuHe netiau auamerpom 2 mm B 0,1 M1 0,85% pac-
TBOpa XJIOpHUIa HATPHUsI, 3aCEBAIOT MO OMHOI meTiIe
B3BeCU OAKTEPHil IITPUXOM Ha CEKTOP MUTATEIb-
Holt cpenbl ¢ D-Kcua030ii U MUTATEIbHON Cpeabl
6e3 D-kcuio3sl (KOHTPOJIb OCHOBBI Cpelibl), MHKY-
oupyioT moceBbl TTpu 30°C B a3pOOHBIX YCIOBUSIX
B TeueHue 24—48 4, 3aTeM yUUTHIBAIOT pe3yjabTar.
OTcyTCcTBHE pocTa OaKTepuii Ha MUTATEILHOM Ccpe-
ne ¢ D-kcuno3oit u cpene 6e3 D-Kcuao3sl Mpu Ha-
JINYUY UX POCTA Ha IIMTATSJILHOM CpeJie ¢ alleTaTOM
HaTpUs IIPU TIPEIBAPUTEIBLHOM OTOOpE KYJIBTYD
YKa3bIBaeT Ha OTCYTCTBUE Y HUX ayKCOTPODHOCTH
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U TIPUHAIJIEXKHOCTh UX K BULY A. Seifertii o npu-
3HAKy OTCYTCTBUS YyTUIM3ALMU D-KCHUTO3HI.

Ilumamenvnasn cpeda u memoouka onpedeneHus
ypeaswvl ObIcmpoil AKMUGHOCMU MUKDPOOOBEMHBIM Me-
modom 6 naanuiemax. VIcmoJib30Bajiu cpeay ¢ MO-
yesuHoit (pH 7,0%£0,1) cienyromiero cocrasa (T/7):
Na,HPO, 1,1; KH,PO, 1,1; NaCl 5,0; 0,4%-Hblii
BOJTHO-IIIEJIOYHOI pacTBOP (PEHOJTOBOTO KPAaCHO-
ro 5 mir; moueBuHa (CAS 57-13-6) 10,0—15,0; Boma
nuctujutupoBaHHas 1 1. MHTpeaneHTBI, Kpome
MOYE€BMHBI, PACTBOPSJIU B 1 JI TUCTUIMPOBAaHHOM
BOAbI, paszauBaiau mo 50 MJa Bo (pJIaKOHBI, CTEPU-
auzoBaau 1ipu 121°C 20 muH, 3aTeM A00aBJISIIU
BO (p1akoHbl o 0,5—0,75 r camocTepuM30BaHHOM’
MoueBUHBI. [Ipo3pauyHyto, XeJToi OKpacKu cpeay
ucnojb3oBaiv B TeueHUe 30 CyTOK MpU XpaHEHUU
oT 4 no 8°C. JIJist nOCTaHOBKM TeCTa Cpeay C Moye-
BUHOI BHOCUIM 110 0,1 MJI B JIYHKHM CTEPUIIBLHOTO
MJaHIIeTa, CyTOYHYI arapoBylO KYJIBTYpY HC-
cJIelyeMbIX IITaMMOB OaKTepHWii 3aceBajii TOJ-
HOI1 TeTJieli AuaMeTpOM 2 MM B JIYHKY CO Cpeaoit
U nepeMeniMBaau. TakuM ke oOpa3oM 3aceBajiud
B OTAEJIbHbIE JTYHKU CyTOYHbBIC arapoBble KYJIbTY-
pbl KOHTPOJIBHBIX IITAMMOB YPE€a30IO3UTUBHO-
ro A. nosocomialis (NOJOXUTEIbHBIA KOHTPOJIb)
U ypeaszooTpulatesbHoro A. baumannii (oTpulia-
TEJIbHBIM KOHTPOJIb), OIHY JIYHKY HE€ 3aceBajau
(OnMH KOHTPOJIb CPEIbl MOXXHO MCHOJIb30BaTh s
BCEX IIITAMMOB, MCCJIEAYEeMbIX B JaHHBINA JICHB).
IToceBbl BbIpalliMBaau a’poOHO (6e3 BHECEHUS
B JIYHKM Ba3zeJIMHOBOTO Maca) npu 37°C B TeueHUue
3 4, IOCJIe YeTO YYUTHIBAJIU pe3yJbTaT: U3MEHEHHE
WCXOJIHOM 3KEJITOM OKpacKM Ha KpacHYI0 B JIYH-
K€ C TOCEBOM HCCJIEIYeMOro ITaMMa yKa3bIBaeT
Ha BBISIBJICHUE ypeas3bl ObICTPON aKTUBHOCTH ITPU
HaJU4YMM TAKOTO K€ pe3yjbTaTa B JTYHKE MOJOXHM-
TEJIBHOTO KOHTpOJIsd. B JIyHKax oTpulIaTeJIbHOTO
KOHTpPOJsS M 0e3 IoceBa KOHTPOJbHAsl cpeia Co-
XpaHsIET UCXOMIHYIO KEJITYIO OKPacKy.

Hoenmugpurkayus 6axmepuii 6uosapa A. bauman-
nii bv. tryptophandestruens no xpomoeceHHOU OUO-
mpaucopmayuu benzoama nampus. ccnenoBaHust
OCYIIECTBJISIIU IO METOAUKE, U3JIOXKEHHOM B [2].

Hoenmugpukayus eudoeé 6akmepuii memooom
MALDI-ToF macc-cnekmpomempuu. VIicnosib3oBasiu
MALDI-ToF macc-cnektpomeTp Microflex ¢ 6a3oii
nanHbix MALDI Biotyper (Bruker Daltonics Inc.,
T'epmanust) u/mnn ipun6op BactoSCREEN (HIT®D
«Jlutex», Poccust) B COOTBETCTBUU C MHCTPYKIIUSI-
MU MO IPUMEHEHUIO.

PeaynbraThl

INpenBapuTenbHO BCe HCCIeAYyeMble LITAMMBbI
Acinetobacter spp. ObIJIM U3y4YEHBI C TTOMOIIBIO (e-
HOTUIMYECKUX TECTOB 110 YKa3aHHOM BbILIE METO-
IUKe Ha MX MIPUHAIJIECKHOCTh K rpyIiie AB. briio
YCTaHOBJIEHO, YTO OHU HEMOABUKHBIC, TPAMOTPH-
HaTejbHbIe KOKKOOAKTepU, KOTOPHIE PacTyT IIpU

30, 37, 41°C, He UMEIOT LUTOXPOMOKCUAa3bl 1 HU-
TparpenyKTasbl, HO coaep:KaT Karajasy, He dep-
MEHTUPYIOT, HO OKMCAA10T D-Titoko3y ¢ o6paso-
BaHWEM KUCJIOTHI, YTUJIIN3UPYIOT alleTaT HaTpus,
TPUKaApOAJIINIIOBYIO KUCIOTY, 3TaHOJ; OOJIBIINH-
CTBO IITAMMOB YTUJIN3UPYeT L-peHnnanaHnH; Bce
IITaMMBbI HEe YTUIU3UPYIOT D-TII0K03Y.

WM3yyanu B cpaBHEHWM OTHOIICHWE OaKTepuit
BCEX BUIOB IPYIITEI AB K TecTaM, KOTOpbIe HaM-
OoJiee TIEPCIIEKTUBHBI IS WX HICHTU(MUKAIIIU:
ytuauzanuio L-apabuHo3bl 1 D-KCUT03bI; HAIU-
que ypeasbl OBICTPOl aKTMBHOCTH IO METOHMKE,
U3JI0KEHHOW B pasaene «MaTtepualibl U METOIbI».
WccnenoBaHus TTOKa3aaM, 9TO BCe IITAMMEI BUIA
A. seifertiioOfTHO3HAYHO HE YTUJIU3UPYIOT D-Kcunosy
B KayecTBe €AMHCTBEHHOTO MCTOYHHWKA YIJIEpPO-
Ia, a 0aKTepUM BCEX IPYTUX BUIOB TPYIIIIBEI AB
OJHO3HAYHO yTUJIU3upytoT D-kcunosy. bakrepuu
A. seifertii TakxXXe OAHO3HAYHO HE YTUJIUZUPYIOT
L-apabuHo3y, HO 3HayUTEJbHAsl 4YacTh IUTaM-
MoB Buga A. baumannii 29,6%£3,7% (45 mtamMMoOB
u3 152) Takxke He yTtuausuponaia L-apaOGuHo3y.
ITpu sTom Bce 37 mTaMMoB O6uoBapa A. baumannii
bv. tryptophandestruens ne yrunusuponBaau L-apa-
6mHO3y. Bce mTaMMBbl IpyruxX BUIOB T'PpyHNObl AB
OJHO3HAYHO yTUIU3UpPYIOT L-apabuHo3y. bakTte-
puu Buga A. nosocomialis OTHO3HAYHO UMEIOT ype-
a3y OBICTPOM aKTWBHOCTH, KOTOPYIO TaK:Ke MMe-
I0OT OOJIBIIMHCTBO IITAaMMOB Buua A. seifertii (4
n3 5 mraMmMoB). bakTepun ocTaabHBIX N3yYEHHBIX
BUIOB T'PYIIBEI AB OJHO3HAYHO HE MMEIOT ypeashl
OBICTPOIT aKTUBHOCTHU (TabJ1.).

O6cyxaeHne

B nmanHOM wuccliemoBaHUM BHepBbie ObLT 00-
HapyXeH IIpM3HAK, OTIMYAKIINA OaKTepuu
A. seifertii OT IPpyruX M3yYeHHBIX BUJIOB T'PYIIIBI
AB — OTCyTCTBHE yTUIM3auuu D-KCUI03bI B Ka-
YecTBEe EOMHCTBEHHOTO WCTOYHHMKA yrjepona.
Yrunuzauust D-KCcuio3sl He M3y4daaach IpU OMH-
CaHUAX (DEHOTHUNMHUYCCKUX XapaKTEPUCTHUK BCEX
BUJIOB OakTepuii Kommiekca ACB, Bkiioyass BUJ
Acinetobacter dijkshoorniae (0onee TMO3THUN TeTe-
POTUNIMYECKUN CHUHOHUM Acinetobacter lactucae).
K coxaneHunto, MbI HE UMEJIU IJ15T U3y YSHU ST IIITaM-
MOB A. dijkshoorniae, HO B omMCcaHUU 3TOTO BHIA
OTMEUEHO, YTO OH yTuiausupyet L-apabunHo3sy [5].
IIpu onucanuu Buma A. seifertii [8§] aBTOpbI OTMe-
TUJIM KaK TUIIAYHBINA OJIS 3TOTO BHIA MPU3HAK
OTCYTCTBHUE YTHUIN3AIUU L-apaOMHO3BI ITPU OTHO-
3HAYHOW yTmam3anuu L-apaO®MHO3BI IMTaMMaMU
A. nosocomialis. OpHAaKO IITaMMBI APYTUX BUIOB
yTuausupoBann L-apaObmHO3y HEOTHO3HAYHO:
A. baumannii (84%), A. pittii (85%). Haiu pe3yib-
TaThl MOATBEPKIAIOT OMHO3HAYHOCTH OTCYTCTBUS
yTuausanuu L-apabuHo3bI 0akTepusIMu A. seifertii
M OOHO3HAYHOCTH €€ YTHJIMU3AIUU OaKTCPpUSIMU
A. nosocomialis. OnmHako y 6axrtepuit A. baumannii
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NaoeHntndoukauus A. seifertii

TaGnuua. XapakTepucTuka oTIM4UTENbHbIX NPU3HAKOB OakTepuii A. seifertii u apyrux BMAOB KoMmnnekca

A. calcoaceticus — A. baumannii

Table. Characteristics of the distinctive features of A. seifertii bacteria and other species of the A. calcoaceticus —

A. baumannii complex

Yucno Yucno wWTaMMoB, yTunnanpyouwmx Yucno wrammos
Bup Gaktepuii WTaMMOB Number of strains, utilizing c ypeason**
Species of bacteria Number AueTart HaTpusa* D-kcunosa L-apa6buHo3a | Number of strains
of strains Sodium acetate* D-xyloze L-arabinose with urease™*

A. baumannii, n3 Hux 6uosap

tryptophandestruens 152 + + 107 (70, 4%) -

A. baumannii, of these a biovar 37 + + - -

tryptophandestruens

A. seifertii 5 + - - 4 (80, 0%)

A. nosocomialis 12 + + + +

A. pittii 6 + + + -

A. calcoaceticus 3 + + + _
npumeqauue. «+» — BCE LTaMMbl NONOXUTENbHbIE; «<—» — BCE LUTAMMbI oTpuuaTesbHble; % — NPOLEHT NOJIOXNTENIbHbIX LUTAMMOB; *— KOHTPO/b
OTCYTCTBMS ayKCOTPODHOCTU LUTAMMOB; ** — ypeasa 6bICTPON aKTUBHOCTH.

Note. “+” — all strains are positive; “-" — all strains are negative; % — percentage of positive strains; * — control of the absence of auxotrophy of strains;

** — urease of rapid activity.

Mbl OOHAPYXXMWJIU 3HAYUTEIbHO OOJIbIIE HEraTUB-
HBIX TI0 yTuinu3anuuu L-apaGMHO3bI IITAMMOB:
29,6+3,7% (45 u3 152), KoTopble BKJIHOYaIU BCe
37 muramMoB A. baumannii bv. tryptophandestruens.
IIIupokoe pacnpocTpaHeHue B>TOro OuoBapa
A. baumannii [2, 3] omnpenesisieT HeHaAEeXHOCTb
uaeHTuduKauuu A. seifertii mo mpusHaKy OTCYT-
cTBUS yTunausauuu L-apabuHo3bl. MBI noka3sa-
JIU, 4YTO OOJIBIIMHCTBO IITAMMOB A. seifertii (4 u3 5
IITaAMMOB) 00JagaloT ypea3oil ObICTPOl aKTUB-
HOCTH, KOTOpasi XxapakTepHa IJis BCeX LITaMMOB
A. nosocomialis. B 3ToM nposIBAsIETCSI €IUHCTBO
FeHeTUYECKO OJIM30CTU TeHOBUIA «OJIU3KO-
ro x 13TU» (mpexHee Ha3BaHuEe Buma A. seifertii)
n peHoTunuueckoin «oamzoctu Kk 13TU» (13TU
npexkHee Ha3BaHUe BUAa A. nosocomialis) TI0 TIpU-
3HAKy HaJIM4Msl ypeasbl ObICTPOM aKTHUBHOCTHU.
Ho tect orcyTcTBUS yTuanszauuu D-Kcuio3sl 60-
Jiee TOYHO pasjauuaeT OakTepuu Buiga A. seifertii
(Yypeas3onosoXuTedbHble U ypea30ooTpuliaTellb-
HBbIC IIITAMMBI) OT Buaa A. nosocomialis, Bce mITaM-
MBI KOTOPOrO ypea3oNO3UTUBHbI U YTUIU3UPYIOT
D-xcuno3sy. [IpumepoM CIyXUT UAEHTUDUKALIUS
mramma «A. baumannii» Ne 3459, BbIIEIEHHOIO
U3 KJIMHU4YecKoro marepuana B 2019 r. u uneH-
TUGULIUPOBAHHOIO MPU BBIACJICHUU METOIOM
MALDI-ToF MS ¢ npuMeHeHueM 0a3bl JaHHBIX
2019 r. FLDI-Biotyper Macc-cneKTpoMeTpoM
Microflex (Brucker Daltonics, I'epmanus). DToT
HITaMM OBLI €IMHCTBEHHBIM CpPEAM IITAMMOB
A. baumannii o HEOOLIYHOMY COYETAHUIO ypea-
3bl OBICTPOMI aKTMBHOCTU U OTCYTCTBUIO YTUJIM-
3auuu L-apabuno3ss [1]. B 2023 1. mmramm Ne 3459
ObLJI M3YYEeH TECTOM Ha YTUJIM3alnuilo D-KCUI03bl,
KOTOpPBIA  IIO0Ka3aJl OTCYTCTBUE YTUIM3ALUU
D-kcuio3sl M1 NpUHAAJIECXKHOCTh LITaMMa K BUIY
A. seifertii. WccrnemoBaHue 1mitamMmMa METOIOM

MALDI-ToF MS c o6HoBneHHoit B 2023 r. Oa-
300 JaHHBIX, COAepXKalleil MHGopMalllio O BUIE
A. seifertii, MOATBEPAUJO TPUHAMJIECKHOCTb €ro
K A. seifertii. CnieqoBaTesibHO, TECT Ha YTUJIN3ALI IO
D-kcuito3el 60j1ee TOUHO BBISIBIISIET A. seifertii, uem
TecT Ha ytuindanuio L-apabuHo3bl. Pazpadbortan
MeTon uIeHTUdUKanuum OakTepuit A. seifertii
MO COBOKYITHOCTU (DEHOTUITMYECKMX ITPU3HAKOB
OakTepuii rpynibl AB C HMCHOJb30BAHUEM TeCTa
Ha yTuausanuio D-KCuio3bl, IMpeacTaBJIeHHbBIN
B pasjaelie «Marepuaibl U METOIbI».

3ak4yeHmne

BriepBble BBISIBIICH MPU3HAK OakTepuit A. seifertii,
KOTOPBI TIO3BOJISIET HAAEXHO OTJIWYUTH ITOT
BUO OT APYTUX BUIOB OaKTepuii Tpynn AB — OT-
CyTCTBUE yTUAM3aluu D-KCcUio3bl. YCTaHOBJIEHO
TaK>ke, YTO TECT Ha yTUIM3alnio D-KCUJIo3bl B CO-
YyeTaHUUM C TECTOM BBISIBJIGHUSI ypeasbl OBICTPOiA
aKTUBHOCTU TIO3BOJISIET TOYHO WICHTU(DUIIMPO-
BaTh OakTepuu A. nosocomialis. PazpaboTaH MeTO
NUIOeHTUGUKAIIMU OakTepuil A. seifertii IO COBO-
KYITHOCTU (heHOTUTTNYECKUX TIPU3HAKOB OaKTepU i
TPYMITBI AB C UCITOJIb30BaHWEM TeCTa Ha yTUJIN3a-
nuio D-KCUIo3bl.

BnarogapHocTn

ABTOpBl  OJlarogapsiT  Bpada-0aKTepuoJiora
MUKpOOUoIorndyeckoit ynadboparopum lLleHTpalib-
HOM KJIMHUKO-AMArHOCTUYECKOi JabopaTopuu
TopenoBy l'anuHy BacuiabeBHY U cTapliero Jja-
o6opaHTa Kadenpbl MuUKpobuomoruun BoeHHO-
MenunuHCKoi akagemun umeHu C.M. Kwupona
benorypoBy TarbssHy bopucoBHy 3a moMollb
B MCCJIEIOBAHUSIX.
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KJIMHUYECKUWU CNYYAIN OCINbl OBE3b4AH,
OCJ1I0)KHEHHOW KABEPHUTOM

E.JI. Tionosa, V1.I. Pagesa, K.H. Hukoxosa, K.B. Kapansanos, /I.M. Paakosa,
M./. I'ocnoauHoBa

Meouyunckuii ynueepcumem <«Illpog. lokmop Ilapackeea Cmosnos», e. Bapua, boaeapus

Pesiome. B ctaTbe npeacTaBieH KIMHUYECKU caydait ocnibl 00e3bsiH (MPOX) — peakoro go 2022 r. ocTporo Bu-
PYCHOT'O 300HO03a, paHee SHICMUYHOro I AGpPUKU, HO HA COBPEMEHHOM 3Talle PEerMCTPUPYEMOro MOBCEMECTHO,
Bkuiouast EBpony u, B Tom uncine, bonrapuio. Knuaunyeckuii ciydaii omucbiBaeT MY>XUMHY 35 JIeT, 3I0pOBOro 10 Ha-
CTOSIIIETO 3a00JIeBaHU I, TOCITUTAIU3UPOBAHHOIO B KIIMHUKY YPOJIOTUH C TMarHo30M «OcTphIii 0a1aHOMOCTHUT, OC-
JIOXKHEHHBI KaBepHUTOM». B oTaeneHun ObIIO TIpOBeAEHO ornepaTuBHOE JieueHUe — liberatio cordi periglandularis
penis. CoueTaHMe CHHIPOMAa MHTOKCUKAIIMY C XapaKTePHBIMU 3JIEMEHTaMU ITYCTYJIC3HOM CHITTH, TePBOHAYAIBHO UH-
TePIPETUPOBAHHON KaK CTa(hUIOACPMHUS, TIOCTYXUIN OCHOBAHHUEM JJISI TTPEATIONOKEHHSI CO CTOPOHBI MH(EKIIMOHM-
cTa 0 Haauuwu y manueHta MPOX, 4To BOCIeACTBUY OBLIO ITOATBEPKACHO C TTOMOIIBIO METOIA TTOJIMMEPa3HO IIeT-
Hoii peakuuu (ITIIP), mocje yero mauueHT ObLI MepeBeeH B MHOEKUMOHHYI0 KIMHUKY A5 U30JSIUUN U JIeYeHUsI,
KOTOpOE BKJI0YAJIO0 I€3MHTOKCUKALIMOHHYI0, aHTUOAKTepHaJbHYIO U aHaJIbIU3UpYylollyto Tepanuio. [1pu BeIUcKe
MalMeHT coOJl0Jal KapaHTUHHBII peXUM [0 MOJHOIO 3aXKMBJEHUS BCEX 2JEMEHTOB ChIMU, a KATAMHECTUYECKOE
HaOJII0JeHE 32 HUM B Te€YEHME OJHOTO Mecs1a MOoc/e BRIMUCKU He 00OHAPYKUJI0 OTKJIOHEHU I OT HOpMBbI. M3-3a Ha-
JIMYMS PEAKOro Al AaHHON MHGEKIIMU YPOreHUTaJIbHOIO OCIOXHEHUSI — KaBEpHUTA, TTOTpeOoBaICs MYJIbTUIMC-
UMIIMHAPHBIA MOAXOM, BKIIOUAIOLINI YPOJIOToB, AepMaTOJIOroB U MHGEKIIMOHUCTOB. IIpoBeaeHHOe onepaTUBHOE,
MaTOTeHETUUYECKOe U CUMIITOMATHYeCKOoe JeYeHUe TMPHUBEJO K TMOJHOMY BBI3NOPOBACHUIO ManueHTa. HecMoTps
Ha PeIKOCTb YPOTCHUTAIBHBIX OCIOKHEHUI MPU OCIie 00€3bsIH, OHM MOTYT BOZHUKATh, UYTO TPEOYET MOBHIIIICHHOTO
BHUMaHU S K TAKUM HETUITMYHBIM TTPOSIBIeHUAM 3a00eBaHust. MPOX — penkoe BUpycHoe 3aboyieBaHue, TPUKJIEKa-
olIee BHUMaHNEe MEIUITMHCKHUX CITEIMATUCTOB B CBSI3U C POCTOM 3a00JIeBa¢MOCTH B CTPaHaXx, TIe OHO OOBITHO HE SIB-
JISIeTCS SHASMUYHBIM. KITI0ueBoit SIBJIsIETCS HEOOXOMMMOCTH ITOBHIIICHHOM 0NN TEIFHOCTH CIICIINATACTOB Pa3TMUIHBIX
CIelMaJIbHOCTEN K peAKUM U HOBBIM MH(MEKIIMOHHBIM 3a00eBaHUAM, TakKUM Kak MPOX, ¢ 11eJ1bi0 KOHTPOJIs 3a UX
pacnpocTpaHeHUEM U MOCENYIOEM UCKOPEHEHUEM.

Karouesnie caosa: ocna obezvan, MPOX, MPXV, kasepuum, nycmyne3nas coinb, ypo2eHUumanbHoe 0CA0NCHeHUe.

CLINICAL CASE OF CAVERNITIS — COMPLICATED MONKEYPOX INFECTION
Lyutsova E.D., Radeva I.G., Nikolova K.N., Karaivanov K.B., Radkova D.M., Gospodinova M.D.
Medical University “Prof. Dr. Paraskev Stoyanov”, Varna, Bulgaria

Abstract. The article presents a clinical case of monkeypox (MPOX) infection, a rare acute viral zoonosis until 2022,
previously endemic in Africa, but currently recorded worldwide, including Europe and Bulgaria. The clinical case describes
a 35-year-old man, healthy before the current disease, hospitalized to urology clinic with a diagnosis of cavernitis-
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complicated acute balanoposthitis. In the department, surgical treatment of liberatio cordi periglandularis penis was
performed. The combination of intoxication syndrome with characteristic elements of pustular rash, initially treated as
staphyloderma, served as the basis for infectious disease specialist to assume that the patient had MPOX, which was
subsequently confirmed by using polymerase chain reaction (PCR) method, after which the patient was transferred to the
infectious disease clinic for isolation and treatment, which included detoxication, antibiotic and analgesic therapy. Upon
discharge, the patient observed the quarantine regime until all elements of the rash had completely healed, and one-
month follow-up observation after discharge showed no deviations from the norm. Due to the presence of a urogenital
complication, cavernitis, a rare for this infection, a multidisciplinary approach was required, including urologists,
dermatologists and infectious disease specialists. The surgical, pathogenetic and symptomatic treatment led to the patient
complete recovery. Although monkeypox-related urogenital complications are rare, they can occur, which requires
increased attention to such atypical disease manifestations. MPOX is a rare viral disease that has attracted the attention
of health professionals due to its increasing incidence in countries where it is not typically endemic. The key finding of the
current study is the necessity for increased vigilance by professionals of various specialties to rare and emerging infectious

diseases such as MPOX to control their spread.

Key words: monkeypox, MPOX, MPXV, cavernitis, pustular rash, urogenital complication.

BeepgeHue

Ocmna 06e3bssH (MPOX) — ocTpoe nH(peKIIMOH-
Hoe 3a00JieBaHUE, BbI3bIBAEMOE BUPYCOM OCITHI 00e-
3bsgH (MPXYV). K nauany XXI Beka MPOX npen-
cTaBJisila coboii 300HO3HOE 3abojieBaHUE C DH-
IeMUYHBIM pacrnpocTpaHeHueM B lleHTpanbHOM
u 3ananHoii Adpuke. B EBporie nepBbiii ciayuaii
MPOX 06511 3apeructpupoBaH B mae 2022 1., a yuc-
JIO cJIyyaeB BO BCEM MUpeE ceiluyac MmpuoaMKaeTcs
K cTa TeicsiyaM [3]. Knuuunueckas kaptuHa MPOX
XapaKTepu3yeTcsl pa3BUTUEM CUHIPOMa MWHTOKCHU-
Kauuu ¢ pedpusibHO TeMIiepaTypoil, TuMdaneHo-
MmaTuer U BE3UKYJIE3HO-TIYCTYJIE3HOM ChIMbIO ITpe-
MMYIIIECTBEHHO Ha KOHEUHOCTSIX, BKJI0Uas Jad0OHU
¥ cTonbl. OCNOXXHEHHBIE (DOPMBI BCTpEYaloTCs y na-
LIMEHTOB C OCJIA0JJ€HHBIM UMMYHUTETOM U Y TTOXKU-
JIBIX TTAIIMEHTOB Y BKJIIOUYAIOT BTOPUUHbBIE OaKTEpU-
ajbHbIe MHMEKIINU: SHIIeDaTUThl, KEPAaTUThI, MUO-
KapauThl U TTHEBMOHUU. OCJIOXKHEHU ST CO CTOPOHBI
MOYEITOJI0BOM CHUCTEeMbl HaOJI0gaIoTCsT peako [6].
JlanHas pabota — omnucaHue KJIMHUYECKOTO CIy-
yasi OCITbl 00€3bsIH, OCTOXKHEHHOI KaBEPHUTOM.

KnuHunyeckuin cnyyan

MyxuuHa, 35 net, 6e3 OTITOIICHHOIO0 MeIu-
OMHCKOr0 aHaMHe3a, MOCTYIMJ B IIPUEMHOE OT-
IeJeHNe YHUBEPCUTETCKOM MHOTOIIPOMUIBHOMN
oonpHULIBI «CB. MapuHa» T. BapHa ¢ xanobamu
Ha JJUXOPaAKy U CUJIBHYI0 00JIb B 00JIaCTH IT0JIOBO-
rO YJICHA C CUJIBbHBIM OTEKOM TOJIOBKM M KpaifHEeU
IJIOTH, KOTOPBIE MMOSBUINCH 3a 12 THEM 10 Tocu-
Tanu3anuu. AMOYJIaTOPHOE CHUMIITOMaTHUYECKOS
JIcdeHne oKas3ajloch Hea(ddeKTuBHBIM. M3 aHaM-
He3a TaHHBIX O PUCKOBAHHBIX KOHTAKTaX MJIU I10-
e3IKax 3a MPeAeJIbl CTpaHbI HET.

[1pu K TMHUYECKOM OCMOTpE TTAallMeHT ObLI ade-
OpmJIeH, Ha KOXe KOHEYHOCTEe! (B TOM YMCIIe — Jia-
noHeit u cron) (puc. 1 m 2, 111 06;10XKa) 1 B TaXOBOM
obJylacTi BHM3yaJIM3UpPOBaJaCh IYCTYyJIE3HASI CHIIIb,
MecTaMu ¢ oOpaszoBaHueM Kopok. HabGmromanach
naxoBast JuMdaaeHONaTusl, OCTaJbHBIC TPYIIIIBI

nepudepnyeckKnx TUM@aTUIECKNX y3JI0B He ObIIIN
yBenudeHbl. OTKJIOHEHU CO CTOPOHBI AbIXaTeIb-
HOM M CEepJeYHO-COCYIUCTON CUCTeM He OoOHapy-
KeHo. CHUMIITOM MOKOJJaYMBaHUS OTPUILIATSIbHBII
C IByX CcTOpoH. [Ipm ocMoOTpe MOJOBBIX OpPraHOB
OBLIIY YCTAHOBJICHBI OTEK M TUTICPEMUSI TTAJIbIIaTOP -
HO 0O0JIC3HEHHOT'O MOJIOBOI'O YJIEeHa, YTO KOpPPEIu-
poBaJIo C TMAarHO30M 0aJTaHOTIOCTUTA C KABEPHUTOM
TsKeJioin creneHu. [Ipy MOCTYIIIEHUMM KIMHUKO-
nabopaTopHble ToKa3aTeau ObLIu 0e3 OTJIOHEHUI
OT HOPMbI: HOPMOLIMTO3 0€3 clIBUIra BJeBO B O0OILEM
aHaJlu3e KpOBMU, OTCYTCTBUE IIPOBOCTIATIUTEIIb-
HBIX MapKepoB B CBIBOPOTKE KPOBU M OTKJIOHCHU
OoT HOpMBI B Moue (Tab.). [Ipn Y3U nomoBoro 4ne-
Ha U Su4YeK oTMedascs nud¢y3Hblii OTeK U BbIpa-
JKEHHBIE COCYIMCTHIC CTPYKTYPHI TT0 XOAY TTOJIOBOTO
YJIeHa, yTOJIIIEHHbIE CTCHKHN KaBEePHO3HBIX TeJI, 0e3
c(hopMHUPOBAaHHOI MATOJOTUU B IMIKAX.

B cBs13u ¢ npu3HaKaMu TSIKeJI0ro 6ajaaHonoCTr-
Ta C KaBEepHUTOM OOJbLHOI ObLJI TOCIUTAIUZUPO-
BaH B KJIMHUKY YPOJOTUH, T1e ObLIO MPOU3BEICHO
liberatio coronae periglandularis penis, MHTpaorepa-
TUBHO OBIJIO YCTAHOBJICHO HAJIMYME TSKEJIOTO BOC-
naJieHusI ¢ MHOXKECTBOM aJire3uid B 00JIacTU Kpaii-
Hel MJIOTU U TOJIOBKH T0JIOBOTO 4JjieHa. B GuonTare
OIepallMOHHOI0 MaTepHaja BBISIBICHBI HEKPOBOC-
HaJuTeIbHBbIE M3MEHEHUS C OOMJIBbHBIM KOJIMYEC-
CTBOM HEHTPO(MUIBbHBIX JIEHKOLIMTOB, a KYJIbTYy-
panbHOE UCCIeIOBaHNE ONIEPAlIMOHHOIO MaTepraa
He BBISIBIJIO POCTa IMMaTOTeHHON MUKPOMIIOPHI.

Hanuawne chinu mociay>KMJIO TTOBOIOM IJIsl KOH-
CyJIbTAlIUU AepMaTojiora U MH(PEKIIMOHUCTA, KO-
TOpble Ha HayaJIbHOM 3Talle MOCTaBUJIM AMATHO3
«Cradunomepmusi», a BOOCIEeACTBUE WHGEKIINO-
HUCT BBICKa3aJl IIPEANOJIOKECHNE O BO3MOXKHOCTU
HaJW4Us y TTAallMeHTa OCIIbI 00e3bsH, MOCJEC YeTo
00BHOI ObLI TIepeBeaeH B MHGPEKIIMOHHYIO KJTH-
HUKY T. BapHBI ¢ 1Iebl0 M30JSIIUU, YTOUYHCHUS
IVarHo3a 1 JeYeHUs.

Jdnarno3z MPOX Obl1 ycTaHOBJIEH HA OCHOBAHUU
KJIWHUYICCKUX JAHHBIX U TTOJIOXKUTEIBHOTO PE3yJIb-
tara [1LIP x IHK MPXYV B maTepualie Be3uKyJi, po-
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TaGnuua. Pe3y]1bTaTbI na60paToprlx uccnenoBaHuii BO BpeMsl CTaLMOHapPHOro sie4eHus

Table. Laboratory test results during hospitalization

WUccneposanue/nara | Test/data 29.08.2023r. 02.09.2023r.
Femorno6uH, r/n | Hemoglobin, g/ 133 140
BputpouuTtsl, x 10'2/n | Red blood cells, x 10%2/1 4,69 4,91
JNeiikouuTsl, x 10°/n | Leucocytes, x 10%/1 10,05 9,21
Hentpodunsl, % | Neutrophils, % 73,00 65,00
Basodwunsbl, % | Basophils, % 0,30 0,30
MoHouuTbl, % | Monocytes, % 9,60 8,60
Qo3zuHodpunsl, % | Eosinophils, % 0,50 0,30
Numoouutsl, % | Lymphocytes, % 16,90 25,80
TpomGouuTsl, x 102/ | Platelets, x 10'/| 228 348
Fniokosa, mmonb/n | Glucose, mmol/l 5,6 51
MoueBuHa, mmonb/n | Urea, mmol/| 4,2 52
KpeaTtuuun, Mmmonb/n |Creatining, mmol/| 83 75
06wwmii 6enok, r/n | Total protein, g/I 69,8 70,0
AnbGymuH, r/n | Aloumin, g/I 40,0 42,0
ANT,En/n | ALT, U/l 22,6 21,0
ACT, En/n | AST, U/l 471 29,0
JNBX, Ea/n | LDH, U/l 278 309
ITT, Ea/n | GGT, U/l 18 22
CPI, mr/n | CRP, mg/! 16,57 2,3
AnekTtponutsl kpoem | Electrolytes
Na, mmon/n | Na, mmol/I 141 140
K, mmon/n | K, mmol/! 4,9 4,5
Cl, mmon/n | Cl, mmol/I 100 101

TOTJIOTOYHOTO CEKpeTa M MOUH (J1abopaTopus BUPY-
conornu HammmoHaabHOTO IIeHTpa MHMEKIIMOHHBIX
n TiapasutapHbix OoJie3Heit, Codus, bonrapus).
ITanueHT OB 0OCIenoBaH Ha MH(EKIINN, TIepeaa-
JOIIIMIEeCs TTOJIOBBIM ITyTEM: OCTPOrO BUPYCHOTO Te-
natuta, BUY u cupunuca He BhIsIBJIeHO. B K1uHU-
Ke TIPOBOJIMIIOCH JieueHUe LePTpruakcoHoM 2 X 2,0 T
B TeueHUe 7 mHel, NHPY3USIMHU TIIIOKO30-COJIEBBIX
pPacTBOPOB M aHAJbI€TUKOB, IPOBOAMIICS TyaJleT
KOXHBIX [TIOKPOBOB ¢ 00pabOTKOI 3JIeMEHTOB ChINU
Ma3blo Ha OCHOBE IIMHKOBOTO OKCHU/Ia, TaJIbKa, MCH-
Toja U Hopcyiabpasona. KinnHuueckue u gadbopa-
TOpPHBIE TOKa3aTeJau KOHTPOJUPOBAJUCh B INUHAa-
MHKE: OTKJIOHECHUI OT HOPMBI OTMEUEHO HEe OBLJIO.
B pesynbraTe MpoBEeOeHHOTO JIeUeHUSI KJIMHUYESC-
KO€ COCTOSITHME TTallMeHTa YIYJIINI0Ch 3HAUNTEITb-
HO, MOCJIe Yero NareHT ObLI BBINTMCAaH C PEKOMEH-
manveil coOmomaTh KapaHTUHHBIN peXHM 0 3a-
KWBJICHUST BCEeX B3JIEMEHTOB chimu. IIpm ocMoTpe
B TE€UEHMUE Mecslia IOoCje BbIMUCKU OOJbHON ObLI
Xaao0 He MpembsBIIsI, COCTOSHHUE OLIEHMWBAJIOCh
KaK yIOBJICTBOPUTEIbHOE, 0€3 OTKJIIOHEHUI B CO-
MaTU4YeCKUM cTaTycoMm (puc. 3).

Ob6cyxaeHne

MPOX — ocTpoe uH(peKLMOHHOEe 3abojeBa-
Hue, BbI3BaHHOe BuUpycom MPXYV, oTHocsIe-
rocst Kk pony Orthopoxvirus cemeiictBa Poxviridae
U SIBJISTIONIETOCST OJIM3KOPOJACTBEHHBIM C BUpYCaMU

HaTypaJIbHOM OCITHI, KOPOBbEIT OCITBI M OCIIOBAKIIH -
HbI. BiepBbIe BUpycC Obl1 0OHapyKeH B 1958 r. B KO-
JIOHUY MOAONBITHBIX 00e3bsTH (Macaca fascicularis).
IlepBrIii cygait 3apakeHU ST yeJIoBeKa ObLI 3apUK-
cupoBaH B 1970 . B [lemokpaTtuueckoii Pecriyonunke
Konro [3]. MPXV mnpeacraBisieT coboil BUpyC
¢ aByxuernodyedyHo JIHK u KpynmHbIM TreHOMOM
(oxomo 200 xmnob6a3), xkogupymmumMm 191 Genok.
Boigensiior 1Be OCHOBHBIE IeHETUYECKHE JIMHUU
BUpYycCa, KOTOpbIC IMPOU3OIIJIM OT OOIIEro Ipea-
Ka. ['eHeTnmueckast auHUS | sHOEeMUYHA 115 CTpaH
LlenTpanbHOl APpUKU U UCTOPUYECKU ACCOLIUU-
pyeTtcs ¢ 60jee TSKeJAbIM TeueHUeM 3a00JeBaHM I,
BTO BpeMsl Kak reHeTuueckasi TuHus I xapakTepHa
JUTst cTpaH 3anajaHoit AGpUKY 1 OOBIYHO BHI3BIBAET
oosee jgerkue popmbl 6one3Hu. B 2022 r. MPOX,
BbI3BaHHass MPXV renermuHoit nunuu IIb, Ha-
Jajla pacnpoCTpaHSIThCS mo BceMy Mupy. C Tex
nop ObL10 3adukcupoBaHo 6ojiee 99 000 ciayua-
eB 3abosieBaHus B 118 crtpanax [7]. Hactosas
Bcrnbilika MPOX mpeuMyliiecTBEHHO HaOJoma-
eTCsI cpeny MYXUYUH, NACHTUPUIUPYIOIINX ceOs
KaK TOMOCEKCyaJsibl, OMCeKCyaJibl WJIM MMEIOIINX
CEKCyaJIbHbIE KOHTAKThI ¢ IPYTMMU MYXKYUHaAMU.
IIpu srom 38% ciydaeB ObLIM 3aperuCTpPUpPOBaA-
Hbl y manueHToB ¢ BUY. OnHako B MUPOBOM Mac-
mrabde caydyam MHOULUPOBAHUS (PUKCUPOBATUCH
Cpeau JIoACH BCeX BO3PACTOB, MOJOB, TEHIACPHBIX
UJIEHTUYHOCTEW M CEeKCyaJdbHBIX OpUeHTaL Uil [7].
OnucaHHbBIN KJIMHUYECKUH cllydyail KacaJcs rete-
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pOCEeKCyaJIbHOTO MalleHTa, YTO MOJUYepKUBaeT He-
00XOIMMOCTh M30eraTh CTUTMATU3alUuU TAaHHOTO
3a00JIeBaHM S KaK OTHOCSIIIErocs UCKJIIOUUTEIBHO
K TOMOCEKCYaJIbHBIM MY>KUMHAM.

PesepByapom MPXYV, npenmnonoxkuTeabHO, SIB-
JISIOTCSI IPEBECHBIE TPBI3YHBI TPOITMYECKUX JIe-
coB Adpuku, Hamboyiee BEPOSITHEIM MCTOYHUKOM
cuuTtaeTcs Oenka Buna Funisciurus anerythrus [4].
Ilepemauya BUpyca OT KMBOTHBIX K YEJIOBEKY BO3-
MOXKHa MPH IIPSTMOM KOHTaKTe C 3JIEMEHTaMU CHITTA
Ha TeJie XWBOTHOIO WJIM €ro OMOJOTMYCCKUMU
KAAKOCTIMHU. OOHAKO OCHOBHBIM (haKTOPOM pac-

npocTpaHEeHU S MHMEKIIMY B paMKax TeKYyIlel a1u-
JIEMUU OCTAeTCsl TECHBI KOHTAKT MEXY JIOAbMU.
Tlepenaya yepes 3arpsi3HeHHbIE TPEIMEThI MU BO3-
NYIIHO-KAaIeJAbHbI MeXaHWU3M HMEIOT BTOPOCTE-
neHHoe 3HayeHue. [Ipu nepegaye Bupyca ot yejoBe-
Ka K YeJIOBEKY OH, KaK MpaBUJI0, paCIpOCTpaHsIeTCs
yepe3 AJIUTEJAbHBIA MPSIMOl KOHTAKT ¢ KOXHBIMU
MOKPOBAMU WJIM OMOJOTMYECKUMU XKUIKOCTS-
MU UHGpUIIMPOBaHHOro. TakXke UMEIOTCS TaHHbIe
O pOJIM GECCUMNITOMHOIO HOCUTEIBCTBA B PACITPO-
cTpaHeHUU 3aboJieBaHus [7]. B onmucaHHOM HaMu
KJIUHUYECKOM CJlydyae MMEET MECTO BO3MOXHOCTb

3apaxeHve
suspected exposure to infection
-7 neHb
Day -7
nosiBNeHMe CUHAPOMA MHTOKCHKALLMM, XapakTepuaytoLLerocs nnxopankoii, cnabocTtbio v 6e3anneTutmem
0 aeHb onset of symptoms indicative of intoxication syndrome, characterized by fever, weakness, and loss of appetite
Day0
nosisneHne 6011 B 0651aCTV NOMOBOMO YNIEHA C CUIbHBIM OTEKOM FOJIOKM M KPaiHew nnoTtu
3 fieHb development of pain in the penile region accompanied by significant swelling of the glans and prepuce
Day 3
NOSIBNIEHME ChIMU HA KOXE B 061aCTU BEPXHMX U HAXHUX KOHEYHOCTEN, BKIIIOYUTENBHO NTAA0HEN 1 CTON
5 e appearance of a rash on the skin of the upper and lower extremities, including the palms and soles
JEHb
Day 5
nocTynnexune B yponorunyeckyio knmuuky YMBAJT «CBeTa MapuHa», r. BapHa, bonrapus
admission to the urology clinic of UMHAT “St. Marina”, Varna, Bulgaria
npoBeAeHNe KOHCYNbTaLMUM C AePMaTON0roM, NOCTaBMBLUMM AVNArHo3 ctapunogepmus
12 peHb ) ; X !
consultation with a dermatologist led to a diagnosis of staphylodermia
Day 12
onepaTtusHoe neyvexue: liberatio coronae periglandularis penis
surgical intervention performed: liberatio coronae periglandularis penis
13 neHb E P perig P
Day 13
npoBeAeHNe KOHCYNbTaLUN C BPa4OM-UHPEKLMOHNCTOM M MOCTaHOBKA NPEAN0N0XMTENBHOrO iMarHo3a ocna 06e3bsiH
consultation with an infectious disease specialist resulted in a presumptive diagnosis of monkeypox
15 nemb nepeBoj, nauveHTa B MHGEKLMOHHYI0 knnHnky YMBAJT «CeeTa MapwuHa», r. BapHa, Bonrapus
A the patient was transferred to the infectious diseases clinic at UMHAT “St. Marina”, Varna, Bulgaria
Day 15
BbINMCKA NauMeHTa 13 KIIMHUKN B yA,0BNETBOPUTENIbHOM COCTOSHWW, NOCNE NOCTaHOBKM 9TMONOrMYEeCKOro AnarHo3a
1 yCNELIHO NPOBEAEHHOM0 NaTOreHeTUYEeCKOro M CUMNTOMATUYECKOrO IeYeHns
29 nemb discharge from the hospital in satisfactory condition following the establishment of an etiological diagnosis
A and successful pathogenetic and symptomatic treatment
Day 22
Ha KOHTPOJILHOM OCMOTPE NaLMEHT BblN B yLOBNETBOPUTENEHOM 06LLEM COCTOSIHUM C HOPMaJsbHBIM COMaTUYECKMM CTaTyCOM,
BCE 3/IEMEHTbI ChIM 3MUTENN3NPOBANNCH, OCIIOXHEHUIA CO CTOPOHbI MOCTOMNEPATUBHOM paHbl He HabMoAaNoCh
59 TE during a follow-up examination, the patient was in satisfactory general condition with a normal somatic status,
D A 50 all rash elements had epithelialized, and no complications were observed at the postoperative wound site
ay

PucyHok 3. XpoHosnorus pasesutus CUMNTOMOB OCMbl 06€3bsIH Y NauueHTa
Figure 3. Timeline of symptom progression in a patient with human MPOX
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nepemad MHPEKIUHU OT OeCCUMIITOMHOIO HOCH-
Tessl, TaK KaK B 3IUAEMHUOJOTMYECKOM aHaMHe3e
HarreHTa OTCYTCTBYeT YIIOMMHAHME O KOHTaKTax
¢ 00JIbHBIMUY UH(DEKIIMOHHBIMU 3a00JIEBAHUSIMU.
Knunuueckoe teueHne MPOX MoxXeT Bapbu-
poBaThCsl OT JIETKOro, CaMOOTpaHMYHUBAIOIIETOCs
3a00eBaHUS O TSXeJIo (GOPMBI C KU3HEYTPO-
XKAIOMUMU OCIOXHEHUSIMH Yy JIUIL C UMMYHOIedu-
nuToM. MHKYOAIIMOHHBIN TIEPUOI COCTABIISIET OT 2
1o 21 aH$, 3aTeM cleayeT NpoapoMalbHbII MEpUO,
nisimuiics ot 1 mo 5 nHeii. B aToT nnepuon HaGJrona-
IOTCSI TAKME CUMIITOMBI, Kak juxopaaka (62—72%),
nmumbaneHonatus (56—86%), muanrus (31-55%),
obmiee Hegomoranue (23—57%) u ronoBHast 0OJIb
(25—55%). XapakTepHbIM KJMHUYECKUM IIpU3HA-
KoM MPOX sBisieTcs 60oyie3HeHHAas ChIITb, KOTOpas
MOSIBJISIETCS Yepe3 2—3 AHsI OT Havyajia ImpoapoMaib-
HOI'0 MepuoAa U MPOXOAUT YeThbIpe YETKO OIpene-
JIEHHBIE CTAAUU PA3BUTU S HA IPOTIKEHUU 2—4 He-
nenb. HagarbHBIC TOpakeHU ST KOXKU MPEICTaBICHBI
MakKyjgaMu, KOTOpbIe MOCJIeN0BaTEIbHO TpaHCGHOP-
MHUPYIOTCSI B TTAMTYJbI, @ 3aT€M B BE3UKYJIBI U TyCTY-
JIbl, a Ha 3aKJIYMTEIBHOM 3Talle MOKPHIBAIOTCS
KopkamMu. CBIITb MOXET IIOSIBISITBCS B HECKOJIb-
KO DTarioB, OOyclaBiIMBasl XapaKTePHBIN TICEB-
poroauMopdusm. ITlanMeHT ocTaeTcsl 3apa3HbIM
C MOMEHTA TIOSIBJICHUSI KJIMHUYECKUX CUMIITOMOB
JI0 TIOJTHOTO 3a’KMBJICHUSI BCEX KOXKXHBIX TOpazke-
HUI, YTO OOBIYHO 3aHUMAET 110 4 Heaeab. Chlnb NpU
MPOX, kak npaBujio, UMeeT LIEHTPOOEeXKHbI Xa-
pakTep, mopakasi JMII0, TYJOBUIIE U KOHEYHOCTH.
MPOX MoXeT BBI3BIBATH OCJIOXKHEHM S, TAKUE KaK
HEKPOTU3UPYIOIINE TOPAKESHU ST KOXKU, THEBMOHU S
U dH1eaauT, 0COOEHHO Yy JIMIl C UMMYyHOAehUII -
tamu [7]. B npeacTtaBieHHOM KJIMHUUYECKOM Ciydae
MalMeHT yKa3aJa Ha €IUWHCTBEHHBIU MOJOBON KOH-
TaKT 3a 7 MHEH 10 TTOSIBJICHUSI TICPBBIX ITPOAPOMAITh-
HBIX CUMIITOMOB, YTO COOTBETCTBYET ONMMCAHHBIM
B JIUTepaType faHHbIM. [1ponoKuTeIbHOCTh MPO-
JIPOMaJIbHOTO TIeproIa, COCTaBUBINIAS 3 THS, TAK3Ke
corjlacyeTcs ¢ IIPUBEACHHOM B MEIUIIMHCKUX WC-
TOYHUKaX uHpopManuent (puc. 3). OCITOKHEHUSIMU
MPOX B gaHHOM ciy4dae cTajJud 0ajlaHOMOCTUT
1 KaBEPHUT, UTO SIBJSICTCSI PEAKUM MPOSIBICHUEM
JTaHHOTO MH(MEKIIMOHHOTO 3a00JIeBaHUSI.
bamaHonocTuT (BocnaJjieHUWe TOJOBKM W Kpaii-
HEU IJIOTM TOJIOBOrO 4JieHa) U KaBepHUT (BocmHa-
JICHHE€ KaBEPHO3HBIX TeJI) SIBJISIIOTCSI OTHOCUTEIBHO
PEIKMMH TIaTOJOTUSIMU B MPaKTUKE Bpadeii-ypo-
Joros [1, 2]. TIpu4rHBI UX BOBHUKHOBEHUSI MHOTO-
00pa3HBI, HO Yallle BCETO K X PA3BUTUIO IIPUBOIUT
coyeTaHue DK30reHHBbIX (MH(peKIMu, TpaBMbl, aj-
JIEPTUM) U SHIOTeHHBIX (D)aKTOPOB (AHATOMHYCCKIE
OCOOEHHOCTHU, XpPOHUYECKUE 3a00I€BaHUS — OKOJIO
TPEeTU MY3KUYWH C caXapHBIM ITMabeTOM CTpaIaloT
OT 0aJJaHOMOCTUTA). DTUOJOTUUYECKU I CITIEKTp UH-
(GEKIIMOHHBIX ar€HTOB, BHI3BIBAIOIINX BOCIIAJICHUE
MY3KCKHX TTOJIOBBIX OPTaHOB, BKJIIOUACT KaK CITeIIH-
duueckue (cuduauc, TOHOpes, ypeariazMo3a

U 1Ip.), Tak U Hecrieuuduueckue (Pseudomonas spp.,
Gardnerella spp., Corynebacterium spp. u np.) 6akTe-
pHaIbHBIC ITPOLICCCHI, TPUOKOBBIC ¥ BUPYCHBIE 3200-
neBaHu. [locnemHue yaie Bcero 00yCIOBICHBI BU-
pycamu mpocToro reprieca 1-ro u 2-ro TUIoB, Bapu-
1eJ/JIa-30CTeP BUPYCOM U BUPYCOM IaNMUJIJIOMBI Ye-
noBeka [1]. B npeacraBjieHHOM HaMU KJIMHUYECKOM
cly4yae IpUYMHOM pa3BUTHUS 0aJTaHOIIOCTUTA U Ka-
BepHuta craa MPXV, ITHK koToporo ¢ nomolibo
TTL[P-meTOona Gb11 0OHApPY>KEeH HE TOJAbKO B MaTepU-
aJjie BE3UKYJI, YTO SIBJISIETCS «30J0ThIM» CTAHIaPTOM
IUATHOCTUKM JAaHHOUW HO30J0TUM [3], HO U B MOYe
nanueHTa. Ilpu sToM napyrue crneuudpuyeckue
U Hecrieuudpuuyeckue OakTepuaabHble U T'PUOKO-
Bble areHTHI BBISIBJICHBI He ObLIU. HeoOxommMocTh
ONepaTUBHOTO JICUCHUS B TAHHOM ciIy4ac Obljia 00-
YCJIOBJICHA HaJIMYMEM CITacqHOTO IIpoliecca B 00J1a-
CTU T'OJIOBKM MOJIOBOIO YJIEHa, YTO B CBOIO OYepelb
OOBSCHSIETCS OTHOCHUTEIbHO TTO3IHUM OOpaIlleHU-
eM MalreHTa 3a MEIUIIMHCKON ITOMOIIBI0 (OKOJIO
2 Hedesib mocje Havasia 3abojieBaHus). [ToctaHoBKa
nuarHo3da MPOX TobKO Ha OCHOBE KJIMHUKO-3IU-
JEMUOJIOTUYECKUX HaHHBIX, & MMEHHO HaJIU4us
O0OJIe3HEHHBIX BBICHIITAHUN C BBIIIICONMCAHHOM
MopdoJiorueii Ha (poHe CMHApPOMA MHTOKCUKALIUU
NP HAJTUIUU TECHOTO KOHTAaKTa ¢ OOJIbHBIM/HOCH -
TesieM MPXV, MokeT oka3aTbcs 3aTpyIHUTEIbHOI.
JuddepeHnanbHbIN TUATHO3 JAHHOTO WH(PEKIIN-
OHHOro 3a00JIeBaHUS BKJIIOYAET BETPSIHYIO OCITY,
ONOSICHIBAIOIINI TepIiec, MPOCTOM repriec, DHTE-
POBUPYCHBIE 3K3aHTEMbl, MUOACPMUU U BTOPUU-
HbI cudunuc [7]. B npencraBieHHOM KJIMHUYEC-
KOM cJIyJyae, YUUTBIBass OTHOCUTEIBHYIO PEIKOCTh
MPOX B bonrapuu, nepMaToyior UHTEpHpEeTUpPOBa
KOXXHBbIC BBICBITIAHUS TMAallMEHTa KakK IPOsIBJICHUE
cTaUIONECPMHUH U TOJIBKO MOCIETYIONIass KOHCYIIb-
Taus ¢ BpauyoM-MH(MEKIITMOHUCTOM IIpUBeia K 10~
CTAaHOBKE IIpeaBapuTebHOro auarHoza MPOX.
Jns nmonTBepxkaeHus nuarHoza MPOX ucrnonb3y-
ercsas meron I1LIP, mo3Bonsiroumiuit BeisiBuTh JHK
MPXYV B Mmatepualie 3JIeMEHTOB ChIIH, TPUA 3TOM pe-
KOMEHIYeTCSl McClieloBaHue He MeHee 2 o0pas3iloB
U3 pa3JUYHbIX JJoKaau3aluii. MccienoBaHus Kpo-
BU, MOYHM, HOCOIJIOTOYHOI'O CEKpeTa, CIICPMBbI JIe-
MOHCTPHUPYIOT BapnabeIbHYI0 YYBCTBUTEIBHOCTD,
HO B COBOKYITHOCTH MOTYT ITOBBICUTH 3(P(PEeKTUB-
HOCTb IUATHOCTUKU U YAYULIUTH €€ TOUHOCTH [3].
OmBIT HACTOSIIEH BMUACSMUM MoKas3all, 4YTO
B OOJIBIIIMHCTBE CJIyYacB OCIla 00e3bsIH caMoorpa-
HUYMBaIomeecs: WHMEKINOHHOEe 3a0o0JicBaHUeE,
HYyXJalolleecs B MaTOreHETUYECKOM U CUMIITOMA-
TUYECKOM JICUEHU U, BKJIIOUAOIIeM ITPODUIaAKTUKY
BTOPUYHBIX OaKTepUaIbHBIX OCIIOXKHEHMT, aHAJIb-
TU3UPYIOIINE CPEICTBA M TUTUEHY KOXKHBIX TIOKPO-
BoB. [IpuMeHeHUe IIPOTUBOBUPYCHOTO MeIWKa-
MeHTa — TekoBUpUMaTa, eIMHCTBEHHOTO Mpernapa-
Ta, pa3pelIeHHOT 0 K IpUMeHeHN 0 B EBporieiickom
Coroze, ToKa3zaHO B CJIydasiX TSKEJIOTO TEeYEeHU s
MPOX [4, 5]. BBuny oTrcyTcTBUSI (DaKTOPOB pUCKa
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1 OBICTPOI TTOJIOKUTEIIBHON TUWHAMWUKN B COCTOSI -
HUM ITalleHTa He OBIJIO HeOOXOAMMOCTH BKJTIOUYATh
CITeIM(PUIECKYIO IPOTUBOBUPYCHYIO TepaIunio.

BbiBOAbI

Ocmna 06e3bsTH — OJlHa U3 COBPEMEHHBIX MH(EK-
LIMOHHBIX YIPO3, MpeBpaTUBILASICS U3 SHAEMUYHO-
ro 1151 AGpuKH 300HO3a B II100aJIEHO pacIipocTpa-
HuBLIeecsd 3a00JeBaHueE, TMepeaarolleecs OT Yeao-
Be€Ka K YeJIOBEKY MOCPEACTBOM TE€CHOI'0 KOHTAaKTa
C KOXX€ei 1 OMOJIOTUYECKUMU XKUIKOCTSIMMU.

IIpencTaBaeHHBIA HAMU KJIMHUYECKUMN caydai
OCBEIIAeT BaXXHbI€ aCHEKThbl, CBSI3aHHbIE C JMa-
THOCTUKOMU, KJIMHUYECKUM TE€UYEHUEM U JIEYeHU-
€M ocClbl 00€3bsIH B KOHTEKCTE €ro IPOsIBJICHUS
C aTUMNUYHBIM YPOTr€HUTAJIbHBIM OCJIOXHEHUEM
B pamMKax Tekyieit anmuagemun MPOX. Ciyuaii ne-
MOHCTPHPYET BO3MOXHOCTD Tepenadyn WHOEKIIUN
OT 0ECCUMITOMHOTO HOCUTEJS MPU TE€TEPOCEKCY-
aJIbHOM KOHTaKTe€ C pa3BUTHUEM TUMNMWYHON KJIU-
HUYECKOM KapTUHBbI OCMbl 00€3bsIH, BKJIIOUYAIOIIEH
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NAMATA
KUPWUJIJIA NABJIOBUYA KALLUKUHA

25 despang 2025 roga Ha 92 roay XKU3HU CKOHYAJICS U3BECTHBIM B Hallleil cTpaHe CHELMaIUuCT B 00-
JlactTy (byHIaMEHTaJbHOW U ITPUKJIAAHOU (JTaOOpaTOPHOI) UMMYHOJIOTUHY, TOKTOP MEIUIIMHCKUX HayK,
npodeccop, akagemuk PAH Kupuni ITaBnoBuu KamkuH.

Kupunn IMaBnosuy Kamkun poauicsa 10 suBaps 1934 r. B Jlenunrpane (CCCP). B cBsizu ¢ Havajiom
BOIHBI B 1941 I. BMeCTe ¢ MaTepblo U MaJIOJIETHUM OpaToMm ObLI 3BaKyupoBaH u3 JleHuHrpana B Koctpom-
CKY10 o0JiacTh, a 3ateM B Kazanb. B 1945 1. BepHyJsica B JleHuHrpaa, rae B 1957 . ¢ oTauyueM OKOHYMUJI
1-i1 JleHUHTpaACKM i METUIIMHCKUI MHCTUTYT UM. akagemuka M.I1. [TaBinoBa v MOCTYTIMJI B aCIUPAHTY Py
Lentpansanoro HUU meanumuckoit paauonorun Munsapasa CCCP. B 1961 1. 3aiuTu KaHIUIaTCKYIO
nuccepTanimio Ha TeMy «M3ydeHune BAMSHUS (GUBMYECKUX, XUMUYECKUX M OMOJIOTMYECKUX (PaKTOpOB
Ha Bacteria faecalis alealigenes».

B 1961—1962 rr. craxkuposajicsa B MHctutyTe Ilacrepa B Ilapuxe 1mon pykKoBOACTBOM mHpodeccopa
I1.H. I'pabGaps, mocie 4yero ObLJI HampaByieH B Mapukckuii MHCTUTYT PU3UMKO-XMMUYECKOM OMOIOTUH,
IJIe BBITTOJIHSIJI HAyYHY0 paboTy IO PYKOBOJACTBOM M3BECTHOTO (PPaHIIy3CKOTO OMOXMMUKa MapuaHHBI
I'pron6epr-MoHaro, a Tak>e IIpOBOAMJI HayYHbIe UccaeaoBaHus B MHCTUTYTe paauooru, OCHOBAaHHOM
Mapueit Ckionosckoii-Kropu.

Hauunas ¢ 1963 u o 1970 r. K.I1. KalmkuH pyKOBOIMJI OpraHM30BaHHOMN UM 1abopaTopueil paguar -
OHHOU nMMyHoJioruu B MHcTutyTe Meauuunckoit panuonsorui AMH CCCP B r. OGHUHCKe.

B 1969 1. 3amuTHI TOKTOPCKYIO TUCCEPTALUIO Ha TeMy «MIMMYyHOXUMUUYECKHUE UCCIETOBAHUS KU~
KOCTel U TKaHell opraHu3Ma B HOpME U MpU JIyuyeBbIX nmopaxkeHusx». B 1972 r. K.I1. Kamkuny npucsoe-
Ho 3BaHue npodeccopa. C 1970 mo 1979 r. K.I1. KamkuH 3aBenoBa kabeapoit MUKPOOUOJIOTUU U MEI-
LIMHCKOW MUKOJIOTUU B JICHUHTpaJCKOM MHCTUTYTE yCcOoBepIlleHcTBOBaHuUs Bpaueit um. C.M. Kupoa M3
CCCP, peKTOopoM KOTOPOTo oH cTaJj ¢ 1975 r. 6aroaapsi nposiBA€HHBIM OPraHU3aTOPCKUM CITIOCOOHOCTSIM
1 HAYYHBIM JOCTUKEHUSIM.

B 1979 r. no npennoxenuto INpencenarens copeta MuHucTpoB CCCP K.I1. KalikKuH OTKPBIJI U BO3-
r71aBuj nepBblid B Haeit crpane MHctutyt ummyHonoruu AMH CCCP, pykoBoauTeseM KOTOPOTo ocTa-
BaJicst 1o 1983 r. [1pu ero HemocpeaACTBEHHOM YyYaCTUM B 9TOM MHCTUTYTE NPOBOJIUINUCH HAYUHBbIE UCCJIe-
JIOBaHUS B 0071aCTU OMOXUMUU aHTUTEHOB B J1JabopaTOpuy OUOXUMUU U OMOPU3NKU aHTUTEHOB, KOTOPOU
OH 3aBeaoBal.

C 1983 mo 1986 rr. K.I1. KamkuH 3aHUMaJI JOJIXHOCTb 3aMECTUTEISI IUPEKTOPA [0 HAY4YHO# pabo-
T€ U PyKOBOIMJI JIJabopaTropueil KJIeTOYHOro MMMyHUTeTa MHCTUTYTA SMUAEMUOJOTUN U MUKPOOUOJIO-
ruu um. H®. 'amanen AMH CCCP. C 1984 no 1985 r. K.I1. KamknH — [J1aBHBIN yYeHBII ceKpeTapb
Jlenunrpaackoro HayuyHoro neHtpa AH CCCP.
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C 1986 mo 1988 r. K.I1. KamknH gBIISJICS peKTOpoM MOCKOBCKOTO LleHTpalIbHOro MHCTUTYTa YCO-
BepireHcTBoBaHM S Bpaueit M3 CCCP (apiHe ®I'BOY AITO PMAHIIO MunsapaBa Poccun), roe co3nan
u 10 2016 1. BO3rIaBisiyi Kadheapy UMMYHOJIOTUH.

Ynen-koppecnonaeHT PAMH CCCP ¢ 1982 r., akagemuk PAMH CCCP ¢ 1986 r., akagemuk PAH P®D
2013 1.

Axanemuxk K.IT. KamikH — BUIHBIA COBETCKUI U POCCUMCKUI YUEHBI B 00JaCTU WHMEKIIMOHHOMI
1 HeMH(MEKIITMOHHONH MMMYHOJIOTUY U UMMYHOXUMKUU. Cpelu ero 3aciyr — CpaBHUTEIbHOE UMMYHOXM-
MMUYECKOE M3yYeHUEe aHTUTeHHOTO CHEeKTpa KJIETOK pa3JIMUYHBbIX OPraHOB U TKaHEW opraHu3Ma B HOpME
U NIPU JIYYEBOM TMOBPEXIEHUU, UCCIEAOBAHUE PAAUOPE3UCTEHTHOCTH MUKPOOPTaHU3MOB, BO3BMOXHOCTh
MCKYCCTBEHHOTO IOBBIIIEHUSI PAJUOPE3UCTEHTHOCTU KJIETOK M XapaKTepUCTUKA €€ MOJIEKYJISIPHO-
OMOXMMMYECKUX MEXaHU3MOB, M3y4YeHUE (PaKTOPOB IMAaTOT€HHOCTU Y TPUOOB, MOJIEKYJISIPHOKJIETOYHBIX
MEXaHU3MOB ITaTOreHe3a 1 OCOOEHHOCTe MPOTEKTUBHOIO MMMYHHUTETa NP MUKOTUUYECKUX U OaKTepu-
aJTbHBIX MH(MEKIIMIX, BEISICHEHUE KJIETOUYHBIX ¥ TYMOPAJIBbHBIX CIICHU(MUIECKNX U HECITEITUMUISCKIX Me-
XaHU3MOB UMMYHUTETA ITPU 3TUX MHGMEKIUIX, pa3padoTKa UMMYHOXUMHWYECKON K1acCuUKaImm TKaHe-
BbIX aHTUTE€HOB 1 OCTPOEHHAs Ha €€ OCHOBE KapTa UX paclpenesieHUs B OpraHax U TKaHsX, aHaJau3 Ipo-
HWCXOXJIEHUSI HEKOTOPBIX CBIBOPOTOYHBIX OSJIKOB U yJ4aCcTUe MMMYHHBIX U COMaTUYECKMUX KJIETOK pa3HbIX
OPraHOB M TKaHEl B OMOCUHTEe3€e dTUX OCJTKOB U X KaTaboJu3Me, CO31aHe BBICOKOUMMYHOTE€HHBIX MTpe-
napaToB Ha OCHOBE JIMIIOCOM, HECYIIMX Hapsly C aHTUTEHaMU pa3JIMYHbIe MPUPOAHbIEC U cClielludruIecKre
MUMMYHOMOIYISITOPHI.

K.IT. KamukuH uzbupaJscs 1enyTaToM U IpeaceaareseM KOMUCCUU COollMaabHOTo obecriedeHu st JIeHnH-
rpaackoro I'opoackoro CoBeTa nenyTaToB, 3aMecTUTeNeM npeacenatenss YueHoro copeta M3 CCCP, 3a-
MecTuTesieM akalneMuka-cekperaps OtaeneHus npodunaktudeckoin MenuumHnbel AMH CCCP, 0Obin
YJICHOM TIpaBJIEHUII OTEYECTBEHHBIX M 3apyOeXXHbIX HAayYHBIX OOIIECTB, peAaKIIMOHHBIX KOJJIETUI psiia
Hay4HBIX XYpHaJ0oB «MIMMYyHOJOTUS», «AJJIEProjiorus», «MeauimHcKass UMMYHoOJIOTUsI», «MHbekns
U UMMYHUTET», PEIaKTOPOM PEIaKIIMOHHOIO oTaea «MIMMyHoorusi» uznanus bospinoit MeauinmHCKOMN
DHUUKIIONEeANHU, dKcepToM BceMupHoit opraHu3anu 31paBoOXpaHEeHUSI.

ITox pykoBoactBoM K.I1. KamknHa MOATOTOBJIEHBI 4 TOKTOPCKME U 16 KaHIUAATCKUX TUCCEPTALINIA.

K.IT. KamkuH sBJsJics aBTOpOM 1 coaBTopoM Oosiee 200 HayuyHBIX paboOT, BKJIOYasl TUIIOBOI BY30B-
CKMIl yyeOHUK, 1Ba PyKOBOJACTBA JIJIS1 MPAKTUUECKUX Bpayeil 1 HECKOJIBKO YUEOHbIX MOCOOU A MO pa3any-
HBIM BOTIpOCaM OOIIe#l 1 IMTPUKJIATHOW UMMYHOJIOTUU U UMMYHOXUMUMU.

HarpaxneH TpeMs NpaBUTEJIbCTBEHHBIMU MeIaJIsIMU, TOYeTHOU Menablo akanemuka M.I1. ITaBioBsa,
Mmenanbio npodeccopa H.B. TuModeeBa-PecoBckoro, atakxke [ToueTHbIM 3HakoM akagemuka B.1. Modbde,
yIOoCTOeH 3HaKa «OTINYHUK 30paBOOXpaHECHUSI».

Cgetnasg mamath o Kupuine I1aBioBrye HaBceraa OCTaHETCS B HALIMX CepALIaXx.
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NPABUJIA AJ19 ABTOPOB

CTaTbhy IPEACTABISAIOTCS B PEIAKIIMIO Uepe3 CUCTEMY 3JIeKTPOHHOTO0 n3naTeabeTBa (http://iimmun.ru) B cooTBeT-
CTBUHM C TpeOOBaHMAMM XypHana «MHbeKIusI 1 UMMYyHUTET» U «MHCTpyKIIMel 11T aBTOPOB», MPeaCTaBICHHOM
Ha caiite. C despans 2016 rona xxypHai «MHDEKIIMS 1 UMMYHUTET» TyOJIUKYET CTaTbU Ha IBYX SI3bIKaX (PYCCKOM
U aHTJIUIICKOM).

OcHOBHbIe BUbl cTaTeil, Nyo/IMKyeMbIX B XXypHane

OpHUruHaIbHAS CTAThA

CTaTbs A0JKHA OMUCHIBATH PE3YIbTaThl 3aKOHUEHHOT0 uccienoBaHus. Jlomyckaercss o0beM cTaTbi 10 20 Maliu-
HOTUCHBIX CTPAHUII, BKJOUast pUCyHKU, Tabauiibl. CTaThs JOJIXKHA colepkaTh: 1) BBeneHue; 2) MaTepuaibl U METO-
bl 3) pe3yabTaThl UCCIeAOBaHMI; 4) 00CyKIeHNEe Pe3yIbTATOB; 5) 6J1arogapHOCTH.

e BBenenne conepXxuT o00CHOBaHME 1eJIU U 3a]a4 ITPOBEIEHHOT0 UCCIeA0BAHUSI.

e MarepuaJibl 1 METObI MOTYT U3J1araThCsl B BUJAE OTEJIbHbIX (DPArMEHTOB C KOPOTKMMMU MOA3ar0JIOBKaAMU.

e Bce HeTpanuiimoHHble MOAU(PUKAIIMN METOIOB JOJIKHBI OBITH OTTMCAHBI C JOCTATOYHOI CTEIEeHbIO IO/~
pob6HocTH. JIJIsT BCeX UCIOJb3yeMBbIX B pab0Te PeaKTUBOB, SKUBOTHBIX, KJIETOYHBIX KYJBTYP M T.1. HEO0-
XOJIMMO TOYHO YKa3bIBaTh IPOU3BOIUTENEH /WU UCTOYHUKY MOTYyYeHU s (C HAa3BaHUSIMU CTPaHbI, hUp-
MBI, UHCTUTYTA).
PesyabTaThl ONMUCHIBAIOTCSI B JIOTUYECKOI MOCIEIOBATEILHOCTU B BUAE OTIEIbHBIX (DparMeHTOB, pa3je-
JICHHBIX MO/I3aTr0JIOBKaMU, 6€3 2JIEMEHTOB O0CYKAeHUsI, 6€3 MOBTOPEHUS METONUIECKUX ITOIPOOHOCTEM,
0e3 nyosimpoBaHU s HU(PPOBBIX JaHHBIX, IIPUBEICHHBIX B TAOJIMIIAX U PUCYHKAX.
B 00cyKaeHuM ITPOBOAMTCS AeTaJbHBIM aHAJINU3 TTOJYYEHHBIX JaHHBIX B COMOCTABJICHUM C TAHHBIMU JIU-
TepaTypbl, UYTO CIYKUT OOOCHOBAHUEM BbIBOJIOB U 3aKJIIOUYEHU T aBTOPOB.
Paznen «baaromapHocT» He sIBJIsIeTCS 00s13aTeIbHBIM, HO KpaiiHe xkeJiaTesieH. B aToM pasnese aBTOpbI MO-
T'YT BBIPA3UTh MPU3HATEIbLHOCTh OpPraHM3alli1, CyOCUINPOBaBIIEi TpoBeAeHUE UCCIEIOBAaHU M, KOJe-
ram, KOHCYJIbTUPOBABIIIMM pabOTYy B ITPOIIECCE €€ BHITTIOJTHEH U ST U/UJIM HATTUCAHU S, a TAKXKE TEXHUYECKOMY
TMepCcoHay 3a TMTOMOIIlb B BRIMOJTHEHU U UcciefoBaHu . biarogapHocTu 3a mpenocraBieHue crieiupuiec-
KUX peaKTUBOB UJIM 000pYyI0BaHMsI, KaK IIpaBUJIO, TIOMEIIAIOTCs B pasaeiie «MaTepuaibl U METOIbI».

Kparkue cooduenns

KypHan nyoinKyeT HeOoIblIKre 0 00beMY CTaTbU, KOTOPbIE UMEIOT 0€3YCIIOBHYIO HOBU3HY M 3HAUMMOCTh. DTHU
CTaThU IMPOXOMIST YCKOPEHHOE pelieH3UpOBaHNe U TyOJUKYIOTCS B KOPOTKHUE CpoKU. OOMit 00beM KpaTKOTO CO00-
IIEHU I OTPaHWYeH 8 MAITMHOMMCHBIMU CTPAHUIIAMHU, KOJTMYECTBO PUCYHKOB M/MJIW TaOIUI] HE MOXET OBITH OoJiee 3,
a CMUCOK MCMOJb30BAaHHBIX IMTEPATYPHBIX UCTOUHMKOB He JOJKEH MpeBbIIaTh 15. TUTYNbHBIN TUCT oopmseTcs,
Kak onucaHo Huxe (cM. «[Togroroska crareii»). Pazaenbl KpaTKoro cooOIIeH I aHAIOTMYHBI BBIIIIEOMTMCAHHBIM pa3-
JleJlaM OPUTUHAJIBHOM CTaTbU, HO HE BBIIEISIIOTCS 3aT0JIOBKAMU U TTOA3ar0JIOBKaMU, Pe3yJIbTaThl MOTYT OBITh U3J10-
JKEHBI BMECTE C 00CYXICHUEM.

O030pHbBIE CTATHY U JIEKIUU

O0630pHbIE CTAaTbU U JIEKIIMY B OCHOBHOM 3aKa3bIBaIOTCS pelaKIlMei UM MOTYT ObITh PEKOMEHI0BaHbI OMHUM U3 UJie-
HOB penkosuternu. bojee monpodHyo nHMOPMAIINIo O TpaBUIax 0(POPMIEHUS 3TUX CTaTei MOXKHO Y3HATh B pelaKIINU.

Bubnuorpacpuyeckmne ctaHgapTbl ONMCAHUS LUTUPYEMbIX NyGnukaumni

Onucanue CTaTbU U3 XKypHAJIA:

Casnuna T.1O., Mopososa T.1. UmmyHoormueckue MeTonbl B tuddepeHimaibHoil nuarnoctuke // Ty6epkyies u 601e3HU JTeTKHX.

2011. T. 88, Ne 11. C. 50-53.

Salina T.Yu., Morozova T.I. Immunological methods in differential diagnostics. Tuberculosis and Lung Diseases, 2011, vol. 88, no. 11, pp. 50-53.

Onucanue craTbu N3 KHUTH (MOHOTpadum):

Llypeiruna U.A., Yecnokosa M.B., Kinumos B.T. [IceBnoTybepkynes. HoBocubupcek: Hayka, 2003. 320 c.

Shurygina I.A., Chesnokova M.V., Klimov V.T. Pseudotuberculosis. Novosibirsk: Nauka, 2003. 320 p.

IIpumepsi npaBubHOrO 0hOPMJIEHUS AHIJIOA3BIYHBIX CCHLIOK:

Turenne C.Y., Wallace R., Behr M.A. Mycobacterium avium in the postgenomic era. Clin. Microb. Rev., 2007, vol. 20, no. 2, pp. 205-229.

Goodman J.W., Parslow T.G. Immunoglobulin proteins. Basic and Clinical Immunology. Ed. Stites D.P., Terr A.1., Parslow T.G. Appletion &

Lange, 1994, pp. 66—79.

CchLIKY Ha TUTEPATyPHBIE MICTOYHUKU B TEKCTE CTaThU, B PUCYHKAX M Ta0IM11aX 0003HAYAIOTCS apaOCKUMU M-
paMu B KBaJpaTHBIX ckoOkax [1, 2, 3,...]. He momyckaioTcs cChIIKM Ha nucCepTalluu, aBTopedepaThl AMCCEpTaLlnii,
nyoJaMKaluu B COOPHUKAX, METOAMYECKHE JOKYMEHTHI MECTHOTO ypOBH 1. Ko1MyecTBO NICTOUHUKOB HE OrpaHUYEHO.
B xax10ii cchlyike MpuBOASITCS BCe aBTOPbI paboThl. HeonyOanKoBaHHbBIE CTaThbU B CIIUCOK HE BKJIIOUAIOTCS.

00603Ha4YeHNs, COKpaLLEHUS U eAUHULLbI U3MEepPEeHNs

J1s CIOXKHBIX TEPMUHOB MJIM HA3BaHU M, HaK0OJIee YaCTO UCTOJIb3YeMbIX B TEKCTE CTATbU, MOXHO BBECTH (B KPY-
[JIBIX CKOOKAaX MocJje MepBOro ynoMMHaHUS TTOJTHOTO Ha3BaHUsI TepMUHA) He Oosiee 3—5 HeTpaauIIMOHHBIX COKpa-
IEHWIA. Y3aKOHEHHbIE MEXIyHapOTHBIMU HOMEHKJIATYpaMU COKpAIIeHUST WCIOJb3YIOTCS B COOTBETCTBYIOIIEH
TpaHcKpunuuu. Hampumep, 11 TEpMUHA «MHTEPIENKUH» UCIIONB3yeTCs cokpatenue «IL», a He pyCCKOSI3bIYHBII
BapuaHT «MJI»; aHaIornuHo sToMy ucrnonb3yrorcst cokpaineHus: < NF», a He <TH®» unu «®HO»; «CD», a He «C».
HasBaHus MUKPOOPTaHU3MOB MIPUBOISITCS B OPUTMHAIBHON TPAaHCKPUIILIMU C UCTIOIb30BaHUeM KypcuBa (E. coli,
Streptococcus pyogenes). ETUHWIIBI U3MePEHU I TPUBOASATCS 6€3 TOUKHU TTOCJIe X COKPAIIIEHHOT0 0003HaYeHM I, peryia-
MEHTHUPOBAHHOI'O MEXIYHapOIHBIMU IIpaBUIaMu (C, 4, cM, MJI, MT, kDa u T.1.).
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Od)OpMHEHMe WINIOCTPATUBHOINO Matepuana

WnnocTpaTuBHbI MaTepua J10JKeH ObITh OPUTMHAJTBHBIM, T.€. paHee HUTJAE He onyOJMKoBaHHBIM. O0lee Ko-
JINYECTBO MJUTIOCTpALUii (TabJIUI] 1 pUCYHKOB) HE JIOJXKHO MpeBbIIaTh BOCbMU. [1pu 60JibIlieM KOJTMYECTBE UIIJTIO-
cTpauuii ux myoJuKanus onjadynBaeTcs aBTopoM. [1ydiukanums HBETHbIX MJUTIOCTpALIMi (HE3aBUCUMO OT UX KOJIM-
YeCTBa) TaKKe OIJIAYMBAETCS aBTOPOM.

Pa3meps! naocTpanmii:

* MakcuMaJibHasi Beicota — 210 MM

* MakcuMajbHas muprHa 18 1 crondua — 82 mwm, 1ist 2 ctoa61oB — 170 Mm

Ta6anupl. Kaxkaas Tabania mpenocTaBisieTcsl OTAeIbHBIM daiisom. Tabauiiel HyMepyloTcs apabckuMu nudpa-
MU OTAEJIBHO OT HyMepaluu PUCYHKOB (rpacdukoB u potorpacduii). HazBanue reuaraercs Han Tabauieii. Bech Tekct
Ha PYCCKOM sI3bIKe, colepKalluiics B Tabauile, BKIoYash eAUHUIBI U3MEPEHUsI, JOJKeH ObITh MepeBeaeH Ha aH-
TJIMICKUI S3bIK; TPU 3TOM MEPEBOJL CeAYET MOMEIIATh B SYEHKY C COOTBETCTBYIOLIUM PYCCKUM TEKCTOM OTAEIbHOMI
crpokoii. HazBaHue TabauIIbl M TEKCT IpUMEYaHUsI K Hell TaKkKe JOJIXKHBI ObITh MepeBeeHbl Ha aHTJIMMUCKUI SI3bIK
U TPUBEACHBI MO/l PYCCKUM TEKCTOM C HOBOW CTpOKU. [lJisl MOMETOK B TabJaMIIaX CleNYyeT UCIOJAb30BaTh OAHY WU
HecKoJbKo (*). [losicHeHMs TevyaTaioTcs IOoCje COOTBETCTBYIOIIEro KojauuecTna (*) monm tadbmuueit. EquHuIbI n3me-
peHusl, TPy HEOOXOAMMOCTH, BKJIOUAIOTCS B 3aTOJIOBKY CTPOK UJIM CTOJIOIIOB.

Pucynku (rpaduku u ¢ororpadun). B Tekcte ctaThu Ha3BaHUSI pUCYHKOB (rpadukoB, potorpaduii) u Tadbiuil pas-
MelaloTces cpasy nocje abzalia, rjae Ha HUX JaeTcs repBasi cchliika. Bce pucyHKU HyMepyloTcsl ociea0BaTe1bHO apad-
CKUMU UMpaMU TT0 Mepe MX BKJIIOYEHUS B TEKCT cTaTh. Ha3BaHUSI PUCYHKOB U MOATIMCHA K HUM BBIHOCSITCSI B BUIE
CITMCKa B OTASBHBIN aita. B crircke yka3eIBaloTCs: HOMEp pUCYHKa, Ha3BaHMe (C OOJIBIION OYKBHI), TEKCT ITpUMeYa-
Huii (111 MUKpodoTorpaduii 10JXKHO ObITh yKa3aHo yBeaundyeHue). [lonnucu K pucyHKaM JaioTcsl KpaTKue, HO 10cTa-
TOUHO MH(bOpMaTUBHbIe. HazBaHM S pUCYHKOB M TPUMEUYaHU I K HUM, HAPUCYHOUHbIE MOAMUCH, TEKCT JIETEHIbI JOJIK-
HBbI OBITH ITepeBeIeHbl HA AHTIIMICKUT SI3bIK M pa3MelleHbI TTOJl COOTBETCTBYIOIIMM TEKCTOM C HOBOM CTPOKU. PUCYHKM
MOTYT OBITh MpeACTaBICHBI B TpaduuecKuX hopmaTax ¢ pacimpernueM .tif (paspemenue He meHee 300 dpi ipu 100%
MaciTabe), .eps uin .ai. M3o0pazkeHuss, BCTpoeHHBIE B TOKyMeHThl Word, He mpuHuMaoTcs. ['paduku u guarpaMMbl
MPEAOCTABISIOTCSI BMECTE C TaOJIMIIaMU, Ha OCHOBE KOTOPBIX OHU ObLJIM CO3JIaHbl, UJIU C YUCTCHHBIMU 0003HAUEHM -
MM MoKasaTesieid, 0ToOpakaeMbIX COOTBETCTBYIOIIMMU TpadrUyecKMMU 2JIeMEeHTaMU (CTOJIOMKAaMU, CEKTOPaMU U T.I1.)
B BUJIe (DaiiJIoB ¢ paciiMpeHusiMu .doc Uiiu, pearnoyTuTeabHee, .XIs.

MnaTa 3a ny6nukauuio ctatei

[Ipu coGmromeHnM MpaBuUII MyOJIUKAILMs cTaTeil B XXypHaie «/HbeKInsa 1 UMMYHUTET» SIBJISETCS OecCIIaTHOMN
IUTS1 aBTOPOB M YUPEXIEHU I, B KOTOPBIX OHU paboTaloT. Penakiiys MoxXeT MoTpedoBaTh OIJIATY B CICAYIONIUX Cyyda-
sx: 1) 3a myO6aMKaLMIO IIBETHBIX UJLTIOCTPALIMii; 2) MTPpU 00JbIIOM KOJIUYECTBE HILTIOCTPATUBHOIO MaTepuaJa (CBbIlIe
8 mimocTpanuii).

MoprotoBka cTartei

IMpu penocTaBAeHNN CTATbU aBTOPBI TOJXKHBI pyKOBOJCTBOBATHCS TPEOOBAHUSIMU, TIPUBEICHHBIMU B HUXeCIIe-

nyomux nyHKTax. CTaThsl MOXET ObITh OTKJIOHEHA, €CJIM OHa UM He COOTBETCTBYET.

1. HampaBiisist cTaThIoO B >KypHaJ, aBTOPbI FapaHTUPYIOT, UTO MOJaHHbIE MaTepUasibl He ObIIU paHee OMmyOJIMKOBaHbI
MMOJTHOCTBIO MJIW TI0 YacTsIM, B JII000# hopme, B JII0OOM MeCTe MJIK Ha JTII0OOM si3biKe. Tak ke aBTOpbI TapaHTUPY-
0T, YTO CTaThsI He TIpeACTaBIeHA I pACCMOTPEHUS U MyOIUKaIlUuy B IpyroM XypHaie. C MOMeHTa TIPUHSTUS
CTaThU K TeyaTu B KypHayie «MHbeKIns 1 UMMYHUTET» TPUBEACHHBINM B Hell MaTepral He MOXET OBITh OITy-
OJIMKOBaH aBTOpaMU IOJHOCTBIO MJIM I10 YaCTsIM B 1100011 (hopme, B TI0OOM MeCTe 1 Ha J1I000M sI3bIKe O0e3 coria-
COBaHUS C PYKOBOJCTBOM XYypHasa. VICKTI0UeHEM MOXET SIBJAAThLCS: 1) MpeaBapuTeabHash UM MoCIeaylomas
MyOJIMKALIMsI MATePUAaIOB CTaThU B BUE TE3UCOB MJIM KOPOTKOT'O pe3ioMe; 2) UCITOIb30BaHE MaTePUAJIOB CTaThU
KaK 4acTH JIEKIIMW WM 0630pa; 3) UCTIOb30BaHUE aBTOPOM TPENCTABIEHHBIX B JKYpHAaJI MaTepHUaoB MPU Ha-
MYMCAaHUU IUCCEePTALMU MJIM KHUTH. Bocmpon3BeneHne BCero n3naHus UM 4aCcTH JTI0OBIM CITOCOOOM 3arIpeliaeT-
cs1 6e3 MUCbMEHHOr0 pa3pelneHus uznareneir. HapyiieHue 3aKkoHa OyaeT IpeciieaoBaThCs B CyaAeOHOM MOPSIAKE.
Oxpansiercss 3akoHoM PD Ne 5351-1 «O6 aBTOpCKOM IpaBe U CMEXHBIX TpaBax» oT 09.07.93 r.

2. @aiin oTIIpaBiIgeMOil CTaThbU MpeacTaBieH B ¢opmare .doc, .docx, .rtf.

3. [TomuMo (aiina co cTaThbeil, IIPeIoCTaBICHBI CIeaYIoIre (paitIb:

1) daiin ¢ MeTagaHHBIMU (IIPU 3aTPy3Ke B CUCTEMY eMY IpUCBauBaeTCsa UM «MeTagaHHBIC»):
e haMuIMsI, UM, OTYECTBO, YUueHasl CTelleHb, yUYeHOe 3BaHHe, NOJXKHOCTb aBTOpa, OTBETCTBEHHOTO
3a TaJIbHEN YO TIepernucKy ¢ peaakiiveit (Ha pycCKOM U aHTJIMCKOM $I3bIKaXx);
e Ha3BaHUE YUPEXKIECHUS, TOae paboTaeT OTBETCTBEHHBIN aBTOP (B pyCCKOM U OGUIIMATBHO MTPUHSITOM
aHTJIMICKOM BapuaHTax);
TMOYTOBBIN apec IS IEPENUCKY ¢ YKa3aHUEeM ITOYTOBOTO MHIeKca (Ha pyCCKOM M aHTJIMHCKOM SI3bIKaXx);
TesnedoH, akc (c yKazaHMeM Koja CTpaHbl U ropojaa), e-mail;
daMuIMsa U MHUIIMAJIBI OCTaJbHBIX COABTOPOB, UX YUEHbIE CTENeH U, yUeHbIe 3BaHU I, TOJXKHOCTH;
MOJTHOE Ha3BaHUE CTAThbU, HAIIPABJISIEMOM B peIaKIIMIO;
KOJIMYECTBO CTPAHUII TEKCTa, KOJTUYECTBO PUCYHKOB, KOJIMYECTBO TaOJIUIIL;
paszaena XXypHaia, IJisT KOTOpOro nmpeaHa3HavyeHa qaHHas paborta: «Jlekuuun», «O630pbl», «Opurn-
HaJIbHBIE CTAaThi», «KpaTKue coobIeHsI», «B MOMOIIL MTPaKTUYECKOMY Bpady»,
e /aTa OTIIpaBJeHU S PaOOTHI.
2) OTckaHUpOBaHHas KOMUs (haiija ¢ MeTaJaHHBIMU MOAMUCAaHHAs BCEMH aBTOpaMHu (ITPU 3arpy3Ke B CUCTe-
My eMy ImpucBauBaeTcst UMs «IToamucu aBTOpOB»).
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3) TuTyabHBIN IUCT (IIPpU 3arPy3Ke B CUCTEMY eMy MpUCBauBaeTCsa UMsl « [UTYJIbHBIN JTUCT»), 10 (hopMe:

e Ha3BaHUeE CTaThy (0€3 UCIOIb30BaAHU ST KAKUX-TMOO COKPAIIIEHU i, HA PYCCKOM U aHTJIMICKOM SI3bIKaX);

e (hamMuIMsl, UMSI, OTYECTBO, yUeHasl CTEIeHb, yUeHOe 3BaHUe, JOJIKHOCTD KaXXI0ro U3 COABTOPOB CTaTbU
(ITOJTHOCTBIO, HAa PYCCKOM U aHTJIMMCKOM SI3bIKaX);

e MopasaelieHue 1 yuapekjaeHure, B KOTOPOM BBITIOJTHsIJIaCh paboTa; B ciiydae, eCJIM aBTOpaMU CTaTbU
SIBJISTIOTCSI COTPYTHUKU Pa3HBIX YUPEXKJISHUI, TO MOCIeTHUEe HYMEPYIOTCS 110 MOPSAKY, HauMHas
C eAMHMUIIBI, U COOTBETCTBYIOIIAS IIMdpa pa3MmeliaeTcs nocje aMuany aBTopa, MpeacTaBsoero
NIaHHOE yupexIeHue; AJs1 MAapKMPOBKM aBTOPOB B aHIJIOSI3bIYHON YacTU CTaThbd BMECTO LMD UC-
MOJb3YITCS JIJAaTUHCKUE OYKBHI (a, b, ¢, d u T.11.);

e COKpalIeHHOE Ha3BaHUE CTAThbU [1JIsl BEPXHEro KOJOHTHUTYJIA (He 60jiee 35 CMMBOJIOB, BKJIIoUast po-
GeJIbl M 3HAKU MPperMHAHU S, HA PYCCKOM U aHTJIMICKOM sSI3bIKax);

e He MeHee 6 KITI0UEeBBIX CJIOB Ha pPYCCKOM M aHIUIMHCKOM SI3bIKaX;

e ajpec IJIs MEpeNuCcKU ¢ yKazaHueM HoMmepa TejiepoHa, (pakca u agpeca e-mail.

4)

Pesiome (mpu 3arpy3ke B cucTeMy eMy npucBauBaeTcs uMs «Pe3iomMe»). [IpenocTaBisieTcs B BUe OJHOI0 ad-

3alia 6e3 cChlIoK U crielududeckux cokpaiieHuii. Oo6bem — He meHee 300 cioB. Pe3tome B mojHOM oObeMe
MpeACTaBIsIETCS TaKKe B IepeBo/ie Ha aHIIMHCK U I3bIK. B OTHEIbHBIX CiTyyasix, 1Mo peleHu o peJaKIimoH-
HOM KOJIJIErnU, MOXET ObITh 3aTPe00BaH pa3BepPHYTHI BADUAHT PE3IOME Ha aHTJIUHCKOM SI3bIKE.

5) PUCYHKM, €CJIM OHU €CTh — KaXXIbIX OTAEIbHBIM (haitoM (IMTpu 3arpy3Ke B CUCTEMY KaXKJIOMY PUCYHKY TTpH-
cBauBaeTcs uMs «PucyHoxk IlopsiakoBbiii HoMep pucyHKa. Ha3zBaHue pucyHKa»).

6)

®aiin B popmare .doc, .docx, .rtf co cmuckoM, B KOTOPOM yKa3bIBalOTCS: HOMEp pUCYyHKa, Ha3BaHUe (C 00JIb-

1I0¥ OYKBBI), TEKCT IpUMEUYaHU i (1151 MUKpodoTorpaduii 1oakHO ObITH YKa3aHo yBennueHue). [oamucu
K pUCYHKaM Jal0Tcs KpaTKue, HO I0CTaTOYHO MH(MOPMaTUBHBIE.

7)

BeICHEBI 3aT0JIOBKOM B (haiijie ¢ caMoil Tabaulieit).
8) aiiy c HUTUPYEMOI TUTEpaTypoii (IIPU 3arpy3Ke B CUCTEMY eMy ITpucBauBaeTcs ums «JIuteparypa») B Buae
TaOJIMIIbI U3 YEThIPEX CTOJIOLOB (aJ1bOOMHAsI OpHUeHTaLl M), Te:

Tabnuibl, eci OHU €CTh — KakJast OTACJIbHBIM (haiiioM (Ha3BaHUe KaxKI0M TaOJIUIIbI JOJKHO OBITh TIPU-

ITopsakoBblit
HOMep CCHLIKH

ABTODDI, HA3BaHKeE MYOIMKALMH
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WnniocTpauum k ctatbe «Pa3paboTka MyNnbTUSNUTONHOW BakuuHbl npoTuB SARS-CoV-2:
nMMyHouHdopmaTuieckuin nogxoa» (astopbi: B. Anampapu-Mananru, 3. Jerad, M. Knan, C. 3oHap,

Ox. ®annaxu, M. Cucaxr, C. Xagxe, B. Pa3baH) (c. 319-328)

lllustrations for the article “Designing a multi-epitope vaccine against SARS-CoV-2: an immunoinformatic approach”
(authors: Alamdari-Palangi V., Dehghan Z., Kian M., Zonar S., Fallahi J., Sisakht M., Khajeh S., Razban V.) (pp. 319-328)

Figure 6. Molecular docking between multi-epitope vaccine and with TLR3, TLR4, and TLR8 (A-C,
respectively)

WnniocTtpauum k ctatbe «KnuHuveckuii cnyvaii ocnbl 06e3bsIH, 0CJI0XXHEHHO KaBEPHUTOM>

(aBTopsi: E. 1. MMiouosa, U.I. Papesa, K.H. Hukonosa, K.5. KapausaHos, [.M. PagkoBa,

M.A. FocnoguHoBa) (c. 389-394)

lllustrations for the article “Clinical case of cavernitis — complicated monkeypox infection” (authors: Lyutsova E.D.,
Radeva I.G., Nikolova K.N., Karaivanov K.B., Radkova D.M., Gospodinova M.D.) (pp. 389-394)

PucyHok 1. llycTynesHas Cbinb Ha KOXe NafoHel PucyHok 2. EnuHn4HbIE NyCTyNe3Hble 3/1eMEHTbI

Figure 1. Pustular rash on the skin of the palms B 06n1acT NpaBoii ronexy
Figure 2. Pustular elements in the area of the right leg
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