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Pe3rome

Menmonio3 — WHGEKIUS C BBICOKOW JICTAIBHOCTHIO, BBI3BIBaeMasl
rpamoTpuniaTenibHoii - Oaktepueii  Burkholderia pseudomallei.  Bo3zoyautens
MEJIMOH103a TI0 CBOCH MPUPOJIE IBISIETCS canpoGuToM u 001a1aeT 3HAYNTEIIBHBIM
aIaNTallMOHHBIM TOTEHIIMAJIOM, TTO3BOJISIONIEM 3aHUMATh CaMble Pa3HOOOpa3HbIE
HKOJIOTMYECKME HHUIIM — OT TIOYBBl JIO uYeJoBeKka. bakrepus sBusercs
(baKkyIbTaTUBHBIM BHYTPHKJIETOYHBIM TATOTEHOM M CHOCOOHAa WH(GUIIUPOBATH
IPAKTUYECKU BCE KJIACChl MO3BOHOYHBIX KUBOTHBIX, 33 UCKIIIOUeHHEM ambuouii. B
CWIy pa3HooOpa3us KIMHUYECKUX MPOSBICHUNA MEIHOUI03a H3TOT JHMArHO3
YCTaHABIMBACTCA HA OCHOBAaHWHM JAOOPATOPHBIX HWCCIEAOBAHHM, 30JIOTHIM
CTaHJIapTOM CUUTAETCS BbIJEIEHNUE KyIbTypbl Bo30yauTens. Tem He menee, PHI'A
OCTaeTCsl BOCTPEOOBAHHBIM METOJOM OBICTPOM JUATHOCTUKH MEIHNOUA03a W
MoKa3aTellb HapacTaHUsl TUTPA aHTUTEN B MAPHBIX CHIBOPOTKAX SBIISETCS BAXKHBIM
KpUTEpPUEM JUIsl YCTAHOBJIEHUS JIMarHo3a. B CBs3M € ATUM LIENbI0 HACTOSIIEH
paboThl OBUT PETPOCTCKTUBHBIA aHAIN3 JIUTEIBHOW JUHAMUKA AHTUTEIHHOTO
OTBETa y MOTUOMIMX OT MEJIMOUA03a U KOHTAKTHBIX >KUBOTHBIX M3 BHETHAMCKOIO
nentpa cnacenust mensened (VBRC) u MonexkynsipHO-TEHETHYECKHI aHalu3
BBIICJICHHBIX IITaMMoB B. pseudomallei. Ot moruOmux >k MBOTHBIX OBLIN BBIICICHBI
OakTepuaibHble KyJIbTyphl, oaquH mTamMM (VP069) unentuduiuporan Ha Vitek 2
kak Burkholderia cepacia, 3 mramma (VP044, VP161 um VP200) - kak
B. pseudomallei. Metogom mynprumiekcHoit TP nmoka3zano, yto Bce 4 mramma
SBJIAIOTCSL BO3OYyAUTENIEM MENHOn03a. MyJbTUIIOKYCHOE CHUKBEHC THUIIHUPOBAHUE
rnmokaszajio, yro mramMmMmbel VP069 u VP044 mMenn oQWHAKOBBIM M 1O HACTOSIIETO
BPEMEHH HE ONMMCAHHBIN CUKBEHC THUII, 0003Ha4YeHHBIM SThew, mrammel VP161 u
VP200 Taxke wumenu oOmmit STS541, pacmpocTpaHeHHBIN Cpead IITaMMOB,
BBIJICJICHHBIX Ha ceBepe BberHama. WIEeHTUYHOCTH BHYTPU Map IITAMMOB C
OJMHAKOBBIMM ST TMOATBEp)KJIeHA TUNUpPOBaHUEM 4221 JTOKyCOB OCHOBHOTO
reHoMa. [lonydeHHbIe TaHHBIE MO3BOJIWIM YCTAHOBUTH HEKJIOHAIBHBIM XapakTep

BCIIBIIIKKX MCJIMOKMIA03a € JABYMsS pPasHbBIMH HCTOYHHKaMH I/IH(i)CKIII/II/I. HpOBC,Z[CH



peTpOCHeKTUBHBIN aHanmu3 546 o0pasloB CBIBOPOTOK OT 226 Menpenaeil. Bce
MOTUOITNE OT MENHOW03a YKUBOTHBIE OBLIM CEPOIMO3UTUBHBIMA B OTHOIIECHUU
B. pseudomallei, cpeau mcciaemoBaHHBIX 3M0POBBIX MEABEACH CEPOMO3UTHBHBIX
okazasiock 24%. OOHApYKEHO, UTO Y JIIOJICH U MEIBEACH MpOoCIeKUBaeTCs 00mas
TEHJICHIIUS IMHAMUKHN AaHTUTEIBHOTO OTBETA. TaK JKe, KaK y JI0IeW y MeIBEAEH IIPU
OAKTEPHOJOTUYECKH TOATBEPKICHHOM MEIMOM103€ HA0JII01aJI0OCh KaK MOBBIIIEHUE
U CHUKEHHE TUTPA CHIBOPOTOK, TAK U HEU3MEHHBIA U JJOCTATOYHO BBICOKUI THUTD,
YTO MOKa3bIBAET JIMArHOCTHUYECKYI0 Hed(DPEKTUBHOCTH MOKa3aTessi HapacTaHUs

TUTPA aHTUTECJI B IIAPHBIX CBIBOPOTKAX ITPHU MEJIMOMU03C.

KiroueBble ciaoBa: Menuouo3, Burkholderia pseudomallei, anturena, PHI'A,

tunupoBaHue Ha ocHoBe WGS, reHOMHBIN Ha130p.



Abstract

Melioidosis is an extremely fatal infection disease caused by the Gram-
negative bacterium Burkholderia pseudomallei. The causative agent of melioidosis
IS an environmental saprophyte and has significant adaptive potential allowing it to
undergo rapid adaptation to a wide variety of ecological niches. The bacterium is a
facultative intracellular pathogen that can infect many animal species as well as
humans. B. pseudomallei has no pronounced tropism for certain tissues of the
infected organism, which explains the diversity and non-specificity of clinical
manifestations, the most common of which are pneumonia with or without
bacteremia and sepsis. This diagnosis is established on the basis of laboratory test
data; cultured pathogen isolation is considered the gold standard. The indirect
hemagglutination test remains a popular method for rapid melioidosis diagnostics,
and increased paired serum antibody titer is an important criterion for making a
diagnosis. The purpose of this work was to conduct a retrospective analysis of the
long-term dynamic antibody response in Asiatic black bears that died from
melioidosis and contact animals from the Vietnam Bear Rescue Center as well as
molecular genetic analysis of isolated B. pseudomallei strains. Bacterial cultures
were isolated from dead animals and identified by PCR as B. pseudomallei as B.
pseudomallei. Multilocus sequence typing showed that strains VP069 and VP044
had the same and hitherto undescribed sequence type (STnew), and strains VP161
and VP200 shared ST541. The pairwise strain identity with the same ST was
confirmed by a core genome multilocus sequence typing. A retrospective analysis
of 546 serum samples from 226 bears was carried out. All animals that died from
melioidosis were seropositive for B. pseudomallei. Among the healthy bears studied,
24% were seropositive. It was found that in humans and bears there is a general trend
in the dynamics of the antibody response. Similar to humans, bears with
bacteriologically confirmed melioidosis were observed to have both higher and
lower serum antibody titer, as well as a constant and fairly high titer, which shows

the diagnostic ineffectiveness elevated paired serum antibody titer in melioidosis.



Keywords: melioidosis, Burkholderia pseudomallei, antibodies, IHA, WGS-based

typing, molecular surveillance.
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1 Beenenue

Menmuonno3 — HHQEKIUs ¢ BBICOKOM JIETaJbHOCTBIO, BbI3bIBAEMAas
rpamorpunarenbHoi Oakrepueir B. pseudomallei. Bo3oyaurens menmonosa 1o
CBOEU pUPO/JIE SBIIAETCSA CAPOPUTOM U 00J1a1a€T 3HAUNTENBHBIM Al TAllUOHHBIM
NOTEHLMAJIOM, IO3BOJISIOLIEM 3aHMMATh CaMble Pa3HOOOpA3HbIE SKOJIOIMYECKHE
HUIIM — OT TOYBBI [0 4YeJoBeKa. bakrepus sBiserca (aKyIbTaTUBHBIM
BHYTPUKJIETOUYHBIM IIATOT€HOM M CHOCOOHA HMH(MUIMPOBATH INPAKTUYECKH BCE
KJIACChl TIO3BOHOYHBIX J>KMBOTHBIX. Bo030yauTens wmenuongo3a He oOnagaer
BBIPQXEHHBIM TPOMHU3MOM K OINPEACIIEHHBIM TKaHAM MAaKpOOpPraHU3Ma, ueM
00yCJIOBJIEHa Pa3HOOOPa3HOCTh M HECNEUU(PUUHOCTh KIMHUYECKUX MPOSIBICHUM,
Haubosee YaCThIMU M3 KOTOPBIX SIBISIFOTCSI THEBMOHUS ¢ OakTepuemueil (nimm 6e3
HEe) U CETCHUC.

B ectrectBennbix ycnosusix B. pseudomallel pacnpoctpanena B Tponmaeckux
U CyOTPONMYECKHX T0sACaX BCEX KOHTHHEHTOB U €€ apeall MOCTOSIHHO PaCIINpSeTCs
10 MepEe YEJICHUs BHUMAaHUs €€ paclpOCTPAHEHHOCTH B TE€X WJIM MHBIX CTpaHaXx.
Tax, 3a mociegHue 5 J€T CIMCOK SHAEMHUYHBIX MO MEJIMOUI03Y CTPaH MOMOIHHUIICS
12 HoBbIMH cTpaHamu Adpuxu, Asuu, Okxeanun u CeBepHoil Amepuku [1].
[Tonapnstoniee OOJBIIMHCTBO 3HAEMUYHBIX II0 MEJIHOUA03Y CTpaH SBISAIOTCA
HOMYJSIPHBIMH JJI1 TypU3Ma, 4TO, Hapsiay € SKCIOPTOM TOBAapOB M KUBOTHBIX,
SBIIIETCS TPUYMHON PETYJSpPHBIX 3aHOCOB MH(PEKIMU Ha HEIHAEMHUUYHBIE
tepputopu. B Poccum 3aperucTpupoBaH €OMHCTBEHHBIM 3aBO3HOM CIlydai
Menuouao3a u3 Taunanaa, 4To, YYUTHIBAasg CTATUCTHKY POCCHMCKOTO Typu3Ma U
JaHHBIE O 3aHOCAX MEJIMOMI03a B IPYI'He CTPAHbI, HE COOTBETCTBYET PEAbHOCTH,
MOCKOJIbKY MEJIHMOUI03 B HAIIEH CTpaHe MaJION3BECTEH U HE pacCMAaTPUBAETCS IpU
JUArHOCTHKE JINXOPaJ0K HESCHOM 3THOJIOTUH.

B cuny paznooOpa3usi KITMHUYECKHUX MPOSBICHUI MEIUONI03a STOT TUATHO3
BO BCEM MHPE YCTaHABJIMBACTCS HA OCHOBAHMM JIAOOPATOPHBIX HUCCIENOBAaHUH, B
00s13aTeNbHBIA MEpEUYeHb KOTOPHIX BXOAAT OAKTEPUOJIOTMYECKUH, MOJIEKYJISIPHO-

TEHETUYECKUN U HMMYHOJIOTUYECKUN aHAJIU3.
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Ponp antuten B ¢dopmupoBaHMH (YHKIMOHAJIBHOTO HMMMYHHUTETa K
MEJIMOUA03yY HEOJHO3HAYHA, MOCKOJBKY Ja)X€ MNPU HAJIWYAHU BBICOKHUX YPOBHEU
AHTUTEJI BO3MOXKHO MOBTOPHOE 3apakeHHE ApYruM ImramMmoM. Kpome Toro, mnpu
MEJIMOUI03€ OCTAETCS HESICHBIM Iepruo] cepokoHBepcun. Okoi0 30% maueHToB ¢
KYJbTYPQJIbHO MOJITBEPKICHHBIM MEJIHOUIO30M B TEYEHUU 2 HEAENIb MOCIE
TFOCIUTAIM3ALMM  OCTAKOTCS CEPOHETaTHUBHBIMM My 3HAYUTEIBHOM YacTH
CEPOKOHBEPCHH HE MPOUCXOIUT U B OoJiee mo3aHue cpoku [2]. Tem He menee, PHI'A
ocTaeTcsi BOCTPEOOBAaHHBIM METOJOM OBICTPON TUArHOCTHKM MEIUOHI03a U
NIOKa3aTellb HapacTaHUsl TUTPA aHTUTEN B NAPHBIX CHIBOPOTKAX SIBJISAETCS BAKHBIM
KpUTEpUEM JUIsl YCTAHOBJIICHUSI AuarHo3a. B CBs3M C 3TUM LENbIO HACTOSAIIEH
paboThl ObUT PETPOCHEKTUBHBIN aHaMM3 JUIMTEIbHOW JWHAMUKH AHTHTEIHHOTO
OTBETa y MOTUOMIMX OT MEJIHUOUA03a U KOHTAKTHBIX >KUBOTHBIX M3 BHETHAMCKOIO
nentpa cnacenust mensened (VBRC) u MonekynsipHO-TE€HETHYECKHI aHamu3
BBIZICJICHHBIX IITaMMoB B. pseudomallei.

JXKuBOTHBIE, CTACEHHBIE C HENEralIbHbIX (PEPM MO MOIYUYEHUIO MEJIBEXKbEH
xemuu, coaepxkarcs B VBRC B momyecTecTBEHHBIX OTKPBITHIX BOJbEpax (oOrieit
wiomanaso okoiio 30 000 MZ). MenBensm co31aHbl ONTHUMAJIbHBIE YCJIOBUS,
COOTBETCTBYIOIIME  MEXAYHAPOJHBIM 3TUYECKMM HOpMaM, M oOecreudeH
ITOKU3HEHHBIN yXon, B TOM 4yucie BETEPHUHAPHBIN

(https://www.animalsasia.org/intl/our-work/bear-sanctuaries/vietnam-bear-

sanctuary/vietnam-bear-sanctuary.html).

[IpoBeneH peTpocreKTUBHBIN aHamm3 546 o0pasloB CHIBOPOTOK OT 226
MeJBeqel, OTOOpPaHHBIX NPU TPOBEIECHUU IUIAHOBOTO KOHTPOJIA 370POBbSA
AKUBOTHBIX B iepros ¢ 2008 mo 2023 rr., XpaHUBLIMXCA B TaOOPATOPUH LIEHTPA IPU
-80°C. Peakiuto Henpsimoit remarrimotuHanuu (PHI'A) ctaBuim B MUKpoOBapuaHTe
C IPUMEHEHHUEM 3PUTPOLIMTAPHOTO AHTUTEHHOTO MEJIMOUI03HOTO AUArHOCTUKYMA,
Kak ornucaHo paHee [3]. UneHTuduKanuio BbIACIEHHBIX OaKTEpUATbHBIX KYJIbTYp
POBOJMIM HA OMOXMMHUYECKOM aHanu3aTtope Vitek 2 ¢ ncnonb3oBaHueM KapT AJis

MIEHTH(OUKAIMK KIMHMIECKU 3HAYMMBIX TPaMOTPHLATENbHBIX Hanodek VITEK® 2


https://www.animalsasia.org/intl/our-work/bear-sanctuaries/vietnam-bear-sanctuary/vietnam-bear-sanctuary.html
https://www.animalsasia.org/intl/our-work/bear-sanctuaries/vietnam-bear-sanctuary/vietnam-bear-sanctuary.html
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GN (bioMerieux, @panrmus) u metoaom [P, onmrcannom panee [4]. Beiaenennnie
mTaMMbl THOUpoBaiIM 1o cxeme MLST [5, 6] u TunupoBanuem 4221 n0oKycoB
ocHoBHOro reHoma (CgMLST) [7] ¢ ucmomp3oBaHWeM WHCTpyMEHTapus 0a3bl

nanabeix PubMLST (https://pubmlist.org/).

B teuenne nByx mecser 2020 roga B VBRC ¢ npuzHakamu 6akTepuaibHOIO
cerncuca morudau 4 4epHBIX a3HMaTCKUX MenBens (yueTHole HoMepa V069, V044,
V161 u V200). )XuoTHble K MOMEHTY MaHH(eCcTallMi WHPEKIIMN HAXOAWINCh B
LEHTPE OT ABYX JI0 JAECSTH JIET, BO3PACT K MOMEHTY TMOEJH KUBOTHBIX COCTaBIISLI
17-19 ner, TO ecTh y BceX MPUCYTCTBOBAJ BO3PACTHOUN (DaKTOD, SBISIOLIUINCS TS
J0JIeN MpeapacrnojaraloiiM K pa3BuThio Menuouaosa. [latomopdonornueckas
KapTHHA Y BCEX MOTUOIINX MeABEACH Oblila CXOJHOW — MHOKECTBEHHBIE a0CILIeCChI
NIEYEHHU, CEJEe3E€HKH, THOWHBI NEepUKapAUT, JIETOUHOE KpPOBOTEYEHHUE, YTO
XapaKTEPHO ISl MEJIMOU03A.

OT moruOmmx >KWBOTHBIX OBUIM BBIJCJIICHBI OAKTEPHATBHBIC KYIBTYPHI —
mrramMm VP069 unentudunmposan Ha Vitek 2 kak Burkholderia cepacia, mtammbl
VP044, VP161 u VP200 — xak B. pseudomallei. Metonom mynbruruiekcuoit TP
1oKa3aHo, 4To Bce 4 mramma sBisiorcess B. pseudomallei. s BHYyTpuBHIOBOTO
TUIMIMPOBAHUSL MCIHOJB30BAIM WIOTraH IOJHOTEHOMHBIE IMOCJIEI0BATEILHOCTH,
nernonuposannbie panee B GenBank NCBI, nomepa goctyna — JAOZIVV000000000,
JAOZIU000000000, JAOZIT000000000, JAOZIS000000000. MynbTUIOKYCHOE
cukBeHc tunupoBanure (MLST) nokazano, uro mrammel VP069 u VP044 umenu
OJIMHAKOBBIM paHee He onucaHHbld cukBeHC Tull (ST), mrammer VP161 u VP200
Taxke umenu oommii ST541. To ecTh ABe Mapbl MeaBeneH ObUTHM MHOUITUPOBAHBI
pasHpIMH MITaMMaMd. MneHTuyHocTs BHYTpH map mrammoB VP044/VP069 u
VP044/VP069 Obuta moarBepkaeHa CgMLST — mrammer VP044 u VP069
omMyanuch Bcero mo 4 gjokycam wu3 4221 (BPSEU00110, BPSEU03110,
BPSEU25620, BPSEU25835) mrammer VP161 u VP200 — mo 5 (BPSEU08565,
BPSEU28315, BPSEU25620, BPSEU22515, BPSEU19005). ITonydeHHbIC TaHHBIC


https://pubmlst.org/
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MO3BOJIMJIA YCTAHOBUTHh HEKJIOHAJIBHBIN XapaKTep BCIBIIIKU MEIUOHUA03a C ABYMS
Pa3HBIMU UCTOYHUKAMU WH(DEKIUY.

Ha nanuuue anTuTen K BO30YIUTENIO MEIMOWIO3a UCCIEIOBAIN MapHBIC
CBIBOPOTKH OT 215 >XMBOTHBIX 0€3 KJIMHUYECKUX TMpU3HAKOB HMH(peKkuu u 11
norudummx, B TOM 4yuciae 4-x ¢ OaKTEepUOJOTUYECKU MOJATBEPKIACHHBIM
MEIMOUAO30M U 7-u ¢  1aroMOpOJIOTUYECKUMH  XapaKTEepPUCTUKAMU,
MO3BOJISIOLIMMU 3a10/103pUTh MENMON103 (0aKTEepHUOIOrHYeCKOE UCCIIeIOBAaHNUE HE
MPOBOAWIOCH, TpUTOAHbIN s ananu3a B [II[P marepuan orcyrcrBoBan). Cpenu
3JI0POBBIX KMBOTHBIX CEPONO3UTUBHBIX (C TUTPOM CHIBOPOTOK 1:320 um BbIIIE)
oKazasiock 55 ocobeit (24%).

Bce morubmme ot Menmon103a )KUBOTHBIE ObUTA CEPOTTIO3UTUBHBIMU — TUTPHI
MOCJIEAHUX OTOOPAHHBIX CHIBOPOTOK BapbupoBam oT 1:320 mo 1: 5120. [Ipuuem y
JIBYX U3 HUX B JI0JTOCPOYHOU TuHamMuke (2-10 jieT) OTMEUEHO MOBBIIICHUE TUTPA, Y
OJIHOTO — TUTP OCTaBaJICSI HEU3MEHHBIM, €Ill€ Y OJHOTO HAOII0AaIN TPAH3UTOPHYIO
cepopesepcuto (puc. 1, A). Cpenu >KMBOTHBIX € TIOJIO3PEHUEM Ha MEJTMOUI03 TUTPHI
MOCJIETHUX OTOOPAHHBIX CBIBOPOTOK BapbupoBaiu oT 1:640 mo 1: 5120, c TeueHuem
BPEMEHU B 5 ciyyasx HaOJII0Jan0Ch MOBBIIEHUE TUTPA, B IBYX — CHIKEHHE (pUC.
1, B).

CepomnosutuBHBIX B oTHomeHuu B. pseudomallei cpenm wmccnemoBaHHBIX
3I0POBBIX MeJBene okazanoch 24%, 4To BbINIE, YeM y Aukux makak (14%) B
Taunanne [8]. Bo3M0XXHO, 3TO OTpa)kaeT Pa3IMYHYIO0 BUJOBYK) BOCHPUHMYHUBOCTD
K Menuon103y. Takxke Hellb3sl UCKITI0UaTh TEPPUTOPUATIEHBIN (PaKTOP, TOCKOIBKY Y
3I0POBOTO  HACEJEHUS  SHIAEMUYHBIX IO MEJIHUOUAO03y CTpaH  ypOBEHb
CEpOIO3UTUBHOCTH Takxe oTin4daerca — 30% Ha ceBepe Bretnama, 20% B Unauun
nu 38% B Tawmanme [2, 3, 9]. Bompoc sBusercs au CEpONO3ZUTUBHOCTH
npotus B. pseudomallei kak y 310poBBIX JrO/ICH, TaK U Y KUBOTHBIX TIOKa3aTeIeM
JATEeHTHOM WH(EKIMN WM HMMMYHHUTETa IOCJIEe TEPEHECEHHOro 3a0oJeBaHUs

OCTaeTCsl OTKPBITHIM [2].
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W3ydenue AIUTEIbHON TUHAMHUKYM aHTUTEILHOTO OTBETA NPU METHOUI03E Y
IO/ 3aTPYIHUTENbHO, MAKCUMAaJIbHBI CPOK HAONIOCHUS 33 BBIKHBIIMMU
narnreHTaMu cocTaBisul 52 Heaean. ChIBOPOTKH OT MEBECH OTOMPAIn B TCUCHHE
2-10 yeT, 4TO MO3BOJIMIIO PETPOCIIEKTUBHO OIICHUTH AMHAMHKY YPOBHS aHTHUTEN K
B. pseudomallei B Teuenue amutenbHOro Bpemenn. OOHAPYKEHO, YTO y JIIOJACH U
MeJIBEICH MPOCIeKUBACTCS 001ast TeHACHIINS JMHAMUKNA aHTHTEIBHOTO OTBeTa. B
o0ouXx ciTyJasx peakius mMakpoopranusma Ha B. pseudomallei unausuayanbHa u,
BEpOSITHO, Hempeackadyema. Tak ke, Kak y Jojaedl [2] y Mensenell mnpu
0aKTEePHOIOTHYCCKH TTOATBEPKICHHOM MEIHONI03¢ OOHAPYKEHO KaK TMOBBIIICHHE
Y CHIDKEHHME TUTPA CHIBOPOTOK, TaK M HEM3MEHHBIN M IOCTATOYHO BBICOKHMU THUTD,
YTO MOKA3bIBAET JAMATrHOCTHUYECKYIO HEeI(D()EKTHBHOCTH IMOKA3aTeNlsd HapacTaHHs

TUTPA aHTUTECJI B IIAPHBIX CBIBOPOTKAX ITPH MEJIMOMUI03C.



I'YMOPAJIBHBIA OTBET INPU MEJIMOUJIO3E
HUMORAL RESPONSE IN MELIOIDOSIS 10.15789/2220-7619-ARL-17678

PUCYHKH

Pucynok 1. /luHamMuka aHTUTETHHOTO OTBETa y MOTHOMIMX JKUBOTHBIX: A — ¢

0aKTEepHUOJOTUUECKH TOATBEPKIECHHBIM MEJIMOU1030M, B — ¢ momo3peHunem Ha

MEJIMOUI03.

Figure 1. Dynamics of the antibody response in dead animals: A — with
bacteriologically confirmed melioidosis, B — with suspected melioidosis.
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TUTYJbHBINA JIUCT METAJAHHBIE

Baok 1. Unpopmanus 00 aBTOpe OTBETCTBEHHOM 32 NEPENUCKY
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