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Pestome. Axmyanrvrocms. Bo3MOXKXHOCTh 300HO3HOI Tepefauy BbICOKOMATOTeHHBIX IITAMMOB KOPOHABUPYCOB YeJIOBe-
Ky He BbI3bIBajia 0OJIbILION 00ECIIOKOCHHOCTH Y MEAULIMHCKUX PAOOTHUKOB, UTO CTajJI0 HEOXKUIAHHOCTHIO U MPUBEJIO
K MaHJeMU1H, BEI3BAHHOI KOpoHaBUpYCHOI nH(pekueii, BecHoit 2020 r. Ocenbio 2023 . Hab101aI0Ch YBEIUYEHHE KO-
JINYecTBa MHPULIMPOBAHHBIX KOPOHABUPYCOM Jtoaeii. B 2024 r. HabmoaaoTcst BCIBIIIKY TPUTITIA, XapaKTepU3YIOIINecs
BOJIHOBBIM M3MEHEHUEM TEMIIEPATYPHI, YTO MOXKET TOBOPHUTH O ITOSIBJICHMH HOBOTO IIITaMMa Brpyca. B HacTosmee Bpems
MIPEACTABIISIET MHTEPEC N3yUeHNUE TIOCICACTBUI BIUSHUS HOBOI KOPOHABUPYCHON MH(PEKIINY Ha UMMYHHYIO CHCTEMY
yenoBeKa. K HacTosImeMy BpeMeHH ObUIM M3YUeHBI OTACIbHBIC TAPaMETPhI JIEUKOLMTAPHON (POPMYIIBI KPOBH, HO COBO-
KYITHOMY BO3IEHCTBUIO YIIeICHO HEOCTATOYHO BHUMAHMS, B CBA3H C TEM, YTO MHOTHE ITOKA3aTe)IN BEMyT ce0s HEOTHO-
3HAYHO U He OBLIO BO3MOXKHOCTHU OMPEIENIUTh CyMMapHOe BO3ACHUCTBUE HA UMMYHHYIO cucTemy. Lleibio paboThl siBiis-
€TCsI MCCIIeIOBaHKE MOJIEJIel, OITMCHIBAIONINX TMHAMUKY U3MEHEHHU s IToKa3aTe el MMMYHOTpaMM B TIEPUOJ TTaHAEMU T
y IeTeil M TIOMpOCTKOB, MpoxuBaromux B [lepMckoM Kpae. 3a1aun UcceI0BaHM 3aKTI0YaInCh B aHaau3e quddepeH-
LIMaJIbHBIX YPaBHEHU I, OMKUCBHIBAIOIIMX M3MEHEHME TTapaMeTPOB MMMYHOIpaMM; 0000IIEeHUH Pe3yIbTaTOB MCCIen0Ba-
HMI 1O AECTPYKIIMY UMMYHUTETA B pe3yJibTaTe BO3AEHCTBUS KOPOHABUPYCHOU MHDeK MY, Pe3yrsmame:. iccnenoBaHbl
nudbepeHIanibHble ypaBHEHUSI Ha SKCTPEMYM U OIpeaeeHbl BO3paCTHBIC MapaMeTphl MallMeHTOB, MMEIOII1e Hau-
OoJblliee OTKJOHEHHUE ToKa3areseil oT pedepeHTHOro nHTepBaia. 3akarouenue. HecMOTpsl Ha TO YTO OTHACJbHBIC 3Jie-
MEHTBI IPOTOYHOTO IIUTOMOTOMETPUIECKOTO aHaJIM3a HOCAT KOJIeOaTeNbHBIN XapakTep ¢ OOJBITUMU MMITYJIbCaMHU,
000011IeHe TToKa3aTeseil TpoToYHOoro IurodoToMerpuieckoro ananmusa (IILMPM) mokaszano MHTEPECHYIO KapTUHY,
XapaKTepU3YIOIIYIOCS IIJIaBHBIM N3MEHEHHMEM B CTOPOHY YBETMUYCHU S OTKJIOHEHH S Y CTapIIIero MOIpOCTKOBOTO BO3pacTa
IIpH BCeX McclenyeMbIx mapametpax. [lokazarenu [TIMOM, Haxomsmiuecs B pechepeHTHOM MHTEPBaJIe, MMEII ONMHAKO-
BOC HaIIpaBJICHUE B CTOPOHY OTPHUIIATEILHOTO OTKJIOHEHHUS C YBEJIMIEHNEM BO3pacTa ¢ TeM OTIMUKEM, UYTO B COCTOSTHUHT
0oJie3HM OTKJIOHEHUE ObLTO B 2 pa3a 6oibiiie. B cocTossHUYM OTCyTCTBUS 3a00/1eBaHM S TpeBbITieHue okasatesneit [ILIOM
MIMeJIO TIOIOXHUTETBHYIO TeHACHIINIO C YBETMUCHNEM BO3pacTa, a oHrkeHue okasateneit [ILPM ot pecdepeTHOTO MH-
TepBajia UMeJI0 OTPUIIATEIbHYIO TeHIEHIIMI0. B cocTosTHUM 3a001eBaH1ST TIPU MMOHMXKEHHBIX UMMYHOIJIOOYJIMHAX TIpU
npeBbIleHUH peepeHTHOro nHTepBana [1IIMPM HabmonaeTcs BHITYKJI0e OTKJIOHEHKE B OTPULIATEIbHYIO CTOPOHY TIPU
yBeJrYeHuu Bo3pacTta. [1py moHUKeHUU OT pedepeHTHOro MHTepBajia HabIroaaeTcs BbITyKJiast KpUBasi C OJOXUTEb-
HBIM OTKJIOHeHMeM. [Tpy MOBBIIIEHHBIX KMMYHOIIOOYJIMHAX ITPU MTPeBbIIeHH pedepeHTHOoro nHtepsajia [1LIOM nme-
€T BBITHYTOE MOJIOKUTEIbHOE OTKJIOHEHUE, ITPY MOHMXeHUU pedepeHTHOro nHtepBajia [11IMM takke MMeeT BBITHYTOE
MOJIOXKUTENIBHOE OTKJIOHEHHE, TIPEBBIIIAIOIIEeE TTOYTH B 5 pas.

Karouesvie caosa: koponasupyc, SARS-CoV-2, ummyHnoepamma, npomourbsLil yumopomomempuuecKuii anaius, AeiKoyumsl,
CUCMEMHDbII AHAAU3.
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Abstract. Relevance. A potential for zoonotic transmission of highly pathogenic coronavirus strains to humans was of little
concern to health care providers, which came as a surprise and led to a coronavirus pandemic in 2020 spring. In 2023
fall, there was higher number of humans infected with coronavirus infection. In 2024, influenza outbreaks characterized
by wave-like temperature changes are observed, which may indicate the emergence of a new virus strain. Currently, it is
of interest to study the effects related to novel coronavirus infection on human immune system. To date, the immune
responses for individual parameters from leukocyte blood formula have been studied, but insufficient attention has been
paid to the cumulative impact, due to the fact that many parameters behave ambiguously and it has not been possible
to determine the cumulative impact on the immunogram. The aim of the study is to investigate models describing
the dynamics in immunogram changes during the pandemic in adolescents living in Perm Krai. The objectives were
to analyze differential equations describing a change in immunogram parameters; to summarize study results on impaired
immunity due to exposure to coronavirus infection. Results. Differential equations were analyzed and the extremum and
age patient parameters with the greatest deviation from the reference interval were determined. Conclusion. Despite the fact
that individual elements of flow cytophotometric analysis are oscillatory in nature with large impulses, the generalization
of flow cytophotometric analysis indices showed an interesting pattern characterized by a smooth change towards
increasing deviation in older adolescence for all studied parameters. Flow cytophotometric analysis indices being within
the reference range had the same modality towards negative trend with increasing age only differed by the fact that in the
disease state the deviation was twice as large. Without disease, the excess of flow cytophotometric analysis indicators
had a positive trend with increasing age, and the decrease of flow cytophotometric analysis indicators from the reference
interval had a negative trend. In the disease state with decreased immunoglobulins, when flow cytophotometric analysis
exceeded the reference interval, there was a convex deviation in the negative direction with increasing age. When decreasing
from the reference interval, a convex curve with a positive trend is observed. Upon elevated immunoglobulins exceeding
the reference interval flow cytophotometric analysis has a convex positive trend, whereas for at lowering the reference
interval flow cytophotometric analysis also has a convex positive trend exceeding 5 times.

Key words: coronavirus, SARS-CoV-2, immunogram, flow cytophotometric analysis, leukocytes, systemic analysis.

BeepgeHue

B HacTos11ee BpeMsi cTaIu MOSIBJISITHCSI HOBBIC
WH(EeKI M, BbI3BAHHBIE 300HO3HOW mNepenadei
BBICOKOIIATOTEHHBIX IITAMMOB BUPYcOB. OcobOy1o
npo0bieMy BbI3BaJ KopoHaBupyc. KopoHaBupychl
(CoV) mpencrtaBisiioT cOOOM TPYIIITY OIHOILICIO-
yeuyHblx PHK-BupycoB, umHOUUUpPYIOIIUX pas3-
JIMYHBIX TIO3BOHOYHBIX. BriepBbie OHU OBLIM OOHA-
py:KeHBbI y yesoBeka B 1960-x rT. [8] 1 B OCHOBHOM
BBI3BIBAJIM JIETKME peCcIpaTOpPHBIC 3a00IeBaHUS.
OmHakKo K HUM OTHOCSITCS TIEPBBII BUPYC aTUITN Y-
HOTO TSKEJIOro OCTPOTO PEeCIMPaTOPHOTO CUH-
npoma (SARS-CoV-1) B 2002 r. 1 KOpoHaBUPYC
OJIM>KHEBOCTOUHOI'O PECIIMPATOPHOro CHUHIpOMa
(MERS-CoV) B 2012 1., KOTOpBIE XapaKTepu3y-
JOTCSI BBICOKOM CMEPTHOCTBIO OT PECIIMPATOPHBIX
3aboseBaHuii. B nekabpe 2019 r. B mMpOBUHIIUU
Wuhan (Yxanp) KHP mpowusoina myranus Ko-
poHaBupyca SARS-CoV-1 u nosiBuIcsI HOBBI Oe-
TaKOpOHABUpPYC, MONYyYMBIINI Ha3zBaHue SARS-
CoV-2. Bonpochl, cBI3aHHBIE C JICUEHUEM, TTPO-
GUIaKTUKON U BaKIIMHAIME HaceJeHUs, SIBsI-
IOTCSI OYEeHb aKTyaJbHBIMU, B CBSI3U C YeM OBLIO
yaeJaeHO OOJIbIIIoe BHUMaHUEe UMMYHHOMY OTBE-
Ty. OueHke T-KJIeTOYHOro MMMYHMTETa y IIepe-
ooneBmux COVID-19 1 uMMyHHOTO OTBeTa II0-

cJie BaKIIMHAIIMM TOCBSIIICHBI MCCICIOBAHUS |5,
7]. MHOTOUYMCIIEHHBIE UCCIeA0BAaHMU S TIOCBSIIIIEHBI
M3YUYCHUIO NMMYHUTETAa Y AeTeil BO BpeMsI MaHIe-
mun [3, 4]. Takke mpeacTaBIIsIio MHTEpeC BO3Ae-
CTBHME HOBOM KOPOHABHPYCHOM MH(MEKIINH Ha TTa-
OMEHTOB, WMCIOIINX TMOOOYHEBIC 3a00JeBaHUS.
HNMMyHOTEpanieBTUICCKNE MOAXOOBI K JICUCHUIO
M COCTOSTHUE JTUTNUATPAHCIIOPTHOM CUCTEMEBI pac-
CMOTpEeHBHI B paboTax [1, 9].

Matepuanbl n MeTOObI

MarepuajioM UCCIEIOBAHUS CIYXHIU WM~
MYHOrpaMMbl TTallMEHTOB B Bo3pacTe no 18 Jer,
npoxusatomre B [lepmckom kpae. I[11aH mpoBe-
JIEHU ST DKCIIEpMMEHTa MoKa3aH Ha puc. 1 U cocTo-
ST B CJIENYIOIIEM: MMMYHOIpaMMBbl AeTeid U TIOJI-
POCTKOB OBbLJIM MPEABapUTEIbHO CIPYNIIUPOBAHBI
Ha TpU BO3pacTHbIe MHTepBajia: g0 3 JeT, oT 4
no 9 net u no 17 net. Jlajsee B 3aBUCMMOCTU OT UM~
MYHOIJIOOYJIMHOB MMMYHOTPaAaMMBbl  pa3iesieHbl
Ha 6oabHBIX (C2) u 3popoBbix geteit (Cl). B co-
crtosiHuu Cl n3ydajaoch OTKJIOHEHHE MapaMeTpPOB
nporoyHoir uutodporomerpuu (INLIOM) kposBm
NalieHTOB OT pedepeHTHOro MHTEepBajga B 00e
CTOPOHBI, a TaK>Ke HaXOASIIUXCS B pehepeHTHOM
uHTepBaae. OTauyue usMmepeHui B coctosHuu C2
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PucyHok 1. MnaH npoBegeHusa akcnepumeHTa
Figure 1. Experimental design

COCTOSIJIO B TIPEIBAPUTEIBHON COPTUPOBKE UMMY-
HOTpaMM TI0 OTKJIOHEHUI0 WMMYHOTJIOOYJINHOB,
TakuM o06pa3oM (popMUpoOBaJIUCh 2 MAaCCUBA, YUU-
THIBAIOIINE TIOBBIIIIEHUE WU TOHUXEHWE OT pe-
depeHTHOro wuHTepBana. WMcciemoBaHus ObLIU
MPOBEIeHBI Ha 0a3ze MEAMIIMHCKOTO YUPEXKICHM S
«@unocodust KpacoThl U 3A0pOBbs». [locTpoeHMe
WUMMYHOTPAaMM BBITIOJIHEHO Ha Tipubope Ilab
Taurus. beuio npoaHaauspoBaHo okosio 300 uMm-
MyHoOTrpaMM. MaTepuajioM IJsl JaHHBIX UCCIIEN0-
BaHUU SIBJISIIUCH PE3YJIbTaThl, TIOJIyYeHHBIC B paH-
HUX nyoaukauusx [6, 10].

Pesynbrathl

CocTosiHME MMMYHHOI CHCTEMBI YeJIOBe-
Ka MOXET OxapakKTepu3oBaTb MMMYyHOIpaMma.
MMmmyHorpamMmma OOBIYHO COAEPKUT TPU MOJS:
MacCUB MMMYHOIJIOOYJIMHOB, MOJe MMMYHHOTO
cTaTtyca U IoJie IokasaTeJsieil IpOTOYHOIo LUTo(hOo-
TOMETPUYECKOTO aHajmu3a. PaccMOTpuUM ITOAXOIbI
MaTeMaTU4YeCKOTro MOJEIMPOBAHKS IIPU ONMCAHU U
CUCTEMBbI MOAYJIEId UMMYHOTpaMMBI [6, 11].

IMokazarenr mmmyHornooyanHoB AO(MI) xa-
paKTepu3yeTcss OTKJIOHEHHWEM IlapaMeTpOB Tpex
nmMmyHorsooynuHos UTA, UT'G u UT'M:

00 00 00

AO(UT) = ——— AMHA+ ——— AMAM+——— AUHG. (1)
OUTA oUrM OUIG

CyMMapHBIii TIOKa3aTesib OTKJIOHEHUS JIeW-
KormTapHoit dopmynasl KpoBu AN(?) oT Bo3pacTta
nanyeHTa (7) OmMcaH IlapaMeTpaMu TIPOTOYHOM
HUTO(POTOMETPUMN:

APU

AN(t):%At+%zlt+%dt+%zlt+%dt, 2)
ot ot ot ot ot

roe n, — Jletikouutsl, n, — Jlumdpouutsr, n, —

NK-knerku (CD167CD56%), n, — T-xenmnepsl, ns —

WNunexc ummynoperynsuuu (CD4Y/CD8™).
CyMMapHOe OTKJIOHEHME ToKaszaTesisi haroim-

T030B AF(t) onuceiBaeTcs mapamMeTpaMu UMMYH-

HOTO cTaTtyca:

AF(t)=%At+%At+%At, A3)
ot ot ot

roe f; — AOcCoJITHOe 3HauyeHue (haromnTosa;
f, — @arouurapHoe 4ucio; f; — PDarouuTapHbIi
MHIEKC.

B 1ierom mokasatesib umMMyHorpaMMber AD (M)
MOXHO OLEHUTbh MO aAAMTUBHON (PYHKIIMIT OTKJIO-
HEHU S mapaMeTpoB UMMYHorpaMmul [8, 10]:

o(N)"-o(N) , ¢(6)"-0(0) , H(F)"-o(F)
(D(N)PI/I ®(®)PI/I (D(F)P” ’ (4)

rae PU — nokazarenu pedepeTHOro MuHTepBaja.

B naHnHOM HcciaenqoBaHUU PaCCMOTPEHBI Xapak-
TepHble TapaMeTpbl (2) UUTODOTOMETPUYECKOTrO
aHaJM3a MJia3Mbl KPOBU MAILIUEHTOB.

B paHHuX ucciaenoBaHUSIX ObLIU MOJTYyYEHBI 3a-
BUCUMOCTH TIOJJMHOMOB OTKJIOHEHUI JIEKOLMTOB,
JInmpouunrtoB, NK-knerok, T-xenmnepos, MHaekca
UMMYHOPETYJISLIUA U IPYTUX OT BO3pacTa MalueHTa
U COCTOSTHU S Goste3Hu [6, 10]. B manHO# paGoTe mpe-
CTaBJISLT UHTEpeC 0000111eHHbIH TToKa3aTesb [TLIOM.

Ha nepBoMm 3Tame mpoBeAeHO WCCIEeIOBaHUE
st Becex mapametrpoB [TLIMDM, Haxoasimuxcst B pe-

AD(H)=
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TaGnuua 1. 3aBucumocTu nokasarenei npu Haxoxageuuu NMUOM nu uMMyHornoOynuHoB B pepepeHTHOM

nHtepsane (PU) (coctoaHue C1)

Table 1. A relation between indices for flow cytophotometric analysis and immunoglobulin level within reference

interval (RI) (state C1)

Mokasatenb AnnpokcumaumoHHasa pyHKuma
Indicator Approximation function
n,(t) %At:—l&l&z+77,91t+13,19
on,
ny(t) EN =40,37In(t) + 51,44
on,
ny(t) EAt =-12,79In(r) + 93,33
on,
n,(t) EN =69,741n(t) + 16,62
ons 2
ng(t) a—t’At = -32,29¢* +14,811-93,76
Cymmaphbiit nokasatens AN(r)=—50,47¢> +92,72¢ + 97,32 In(r) + 80,82
Total Score

Ta6auua 2. 3aBucumocTtu nokasarteneii NMNUPM B cocTosiHum C1 npu npeBbilleHUn pepepeHTHOro

uutepeana (TPH)
Table 2. A relation for flow cytophotometric analysis indicators at C1 state exceeding reference interval (TRI)
Mokasatenb AnnpokcumaumnoHHasa GyHKUmUS
Indicator Approximation function
ny(t) %Az: 30,9¢* 145,59 +364,2¢ 1,611 — 2,76 In(t) + 473
t
on, )
ny(t) EN =24,81t"—-122,6t +147,78
on,
ny(f) EN =-2,76In(t) + 6,07
on,
n,(t) 4 Ar=3642¢—1,61
ot
Ons 2
ny(t) Em = 38,21+"— 188,49t + 231,52
Cymmapheiii nokasatens AN(r)=30,9r> ~145,59¢ +364,2¢ 1,61t — 2,76 In() + 473
Total Score

Ta6nuua 3. 3aBucumocTy nokasateneii MUOM kposu B coctosHum C1 npu |PU*
Table 3. A relation between blood flow cytophotometric analysis indicators in at C1 state for LRI*

Mokasartenb AnnpokcumauunoHHasa GyHKUMA
Indicator Approximation function
n, O N¢ =1,6650—1,6033
ot
on,
n, —=At=1,665t+2,7167
ot
on, 2
n, EAI =-4,625t" + 26,835t -22,21
on, 2
n — At =-22,405¢" +91,285¢ — 68,88
4 ot
On;
n, EA: =36,517In(r) + 0,1667
Cymmaphiii nokasarese AN(f)=-27,03¢> +36,517In(¢) +121,45¢ — 89,81
Total Score

NMpumeuanue. *LPV — npu noHMxeHUn nokasaTteneii 0T pedepeHTHOro HTepBsana.

Note. *| Rl — when indicators decrease below reference interval.
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TaGnuua 4. 3aBucumoctu nokasarenei NMNUOM 8 PU npu coctoaHum C2

Table 4. A relation between flow cytophotometric analysis indicators at C2 state within Rl

WUrA, UM IgA, IgM | Status*

J PU/RI

MNokasarensb 3aBucuMmMocCTb
Indicator Dependence
n, %:10,53%—31,57”21,05
n, aai; = —16,45¢7+ 74,341 32,89
on, 2
n, s 5067+ 200t ~150
ot
on, 2
n, E: -27,96t"+121,38t—80,92
on, N
ng E =-26,065t"+117,44r —78,29
Cymmaphbiit nokasaten AN(r) =-110,53/* + 481,59 321
Total Score

Mpumeyanue. *PU — pedepeHTHbIN MHTEPBAN.
Note. *Rl — reference interval.

Ta6nuua 5. 3asucumoctu TPU nokasareneit NLUPM npu coctosiHum C2

Table 5. A relation between TRI flow cytophotometric analysis indicators at C2 state

WrA, UITM IgA, IgM | Status*

l TPU/RI

Mokasatenb 3aBucumMocTb
Indicator Dependence

n, %: ~43,7517+168,75t ~112,5
on, _

N2 o
on,

n ony _

8 ot

on,
d R

fa ot
On,
S0

s ot

CyMMapHblii nokasarenb on _ 43750 +168,75¢ ~112.5

Total Score ot

Mpumeyanue. *PU — pedepeHTHLIN nHTepean, TPU — npu npesbilueHnm nokasatenei oT pedepeHTHOro MHTepeana.
Note. *RI — reference interval, TRI — values exceeding reference interval.

Ta6auua 6. 3aBucumocTn nokasateneii NMUPM neiikoumTtapHoii popmysnbl KPOBU NPU COCTOAHUM GOle3HU
(oTknoHeHue ummyHorno6ynuHos UFA, UM ot pedepeHTHOro MHTepBana)

Table 6. A relation between flow cytophotometric analysis indicators of leukocyte blood formula in disease (deviation
of immunoglobulins IgA, IgM from reference interval)

Mokasarenb 3aBucumocTb
UrA, UTM IgA, IgM *
Indicator Dependence ’ oA, IgM | Status
on,
il Ry
n, ot
on, 2
n, E: 18,42¢"— 55,26t + 36,84
on, P
n, E: 34,217 -102,63¢ + 68,42
. l LPU/RI
n, % = -27,96¢*+121,38 — 80,92
on, 2
n, E =-26,65t"+ 117,44t 78,29
CymMmmMapHbIii nokasartens AN(t) = —1,98¢*+ 80,741 — 54
Total Score

Mpumeuanue. *PV — pedepeHTHbIl nHTepBan, P — npu saHuxeHnn nokasateneii 0T pedepeHTHOro HTepBsana.
Note. *RI — reference interval, LRl — in case of indicators below reference interval.
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TaGnuua 7. 3aBUCMMOCTU NOKa3aTenei nekouutTapHoi Gopmysbl KPOBU NPU COCTOSHUU 00Ne3HU
(npeBbIWIeHME Noka3aTeneii uMMyHornooynuHos UFA, UM ot pedepeHTHOro uHTepeana)

Table 7. A relation between leukocyte blood formula indices in disease (IgA, IgM immunoglobulin indices above
reference interval)

Mokasarenb/Indicator 3asucumocTtb/Dependence WUrA, UrM IgA, IgM | Status*
n, %:—43,75”133,33
n, aai; =375t +116,67
on, 2
n, Ez—SOt +200z -150
) PU/RI
on,
i o
on, 2
n —=-37,5t"+137,5t-75
° ot
CymmapHbI nokasartenb AN(t) — 8752 +336.99/ —30
Total Score ’ ’

Mpumeyanue. *PU — pedepeHTHbIN MHTEPBA.
Note. *RI — reference interval.

Ta6nuua 8. 3aBMcMMOCTU NoKasaTeneli neiikounTapHoi Gopmysibl KPOBM NPU COCTOAHUMN Gone3Hn
(oTknoHeHne uMmyHornooynuHos UrA, UTM ot pedepeHTHOro nHTepeana)

Table 8. A relation between leukocyte blood formula indices in disease states (deviation of immunoglobulins IgA, IgM
from reference interval)

Mokasartens/Indicator 3aBucumocTb/Dependence WUrA, UM IgA, IgM | Status*
on,
™ a0
0
= ) TPU/RI
n —+ = 18,42* — 55,26t + 36,84
4 ot
n, %‘ = 4572t ~199,68¢ +216,45
CymmapHLiii nokaaarens AN(f) = 64,1412 — 254,941 + 253,29
Total Score

Mpumeuanue. *PV — pedepeHTHbili nTepsan, TPU — npu npesbiLeHn nokasaTteneit 0T pedepeHTHOro NHTepBana.
Note. *RI — reference interval, TRI — indicators exceed the reference interval.

Ta6auua 9. 3aBMcUMOCTM NokasaTenei neikouutTapHoit GopMyIbl KPOBU NPU COCTOAHUM OONesHu
(oTknoHeHne uMmyHornooynuHos UrA, UTM ot pedepeHTHOro nHTepeana)

Table 9. A relation between leukocyte blood formula indices in disease states (deviated immunoglobulins IgA, IgM
from the reference interval)

Mokasartenb/Indicator 3aBucumoctb/Dependence UrA, UITM IgA, IgM | Status*
on,
n, =
n My 10,526 =31,57¢ + 21,05
2 ot
n, % = 15,79 — 47,37t + 31,58
! ) IPU/RI
on,
i E
on
" il
CymmapHbIii nokasartesnb AN() = 2631 ~78.941 +52,6
Total Score ? ’ ’

NMpumeuanue. *PVl — pedepeHTHbIN nHTepBan, LPU — npu 3aHnxeHnn nokasateneii oT pedepeHTHOro HTepBsana.
Note. *Rl — reference interval, LRI — values below reference interval.
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¢depeHTHOM WHTEepBaje U IOJYUYeHbl CyMMapHBIe
noka3zarenu (coctrossHue Cl) (tad. 1).

3aBucumMmocTtu mnokasareneit ITLIAPM B cocTosi-
Hun Cl mpu npeBBIICHUW OT pedepeHTHOIO MH-
tepsana (TPW) npencTaBiaeHsl B TabI. 2.

3aBucumocTu 1okasarejieir I[TIHPOM B cocTosi-
Huu Cl npu 3aHUKEHUU OT pepepeHTHOTO MHTEP-
pasna ({PU) mpencrasieHsl B Ta6I. 3.

PaccMoTpuM Takke mokaszaTeJu UMMYHOTpaM-
Mol [TH®M B cocTtostnuu C2.

B Tabin. 4, 5 u 6 nokasaHbl pe3yabTaTbl UCCIIE-
JIOBaHMIA, TIOJTyUYeHHBIX IPU 3aHUKCHUYU UMMYHO-
JIOOYJIMHOB OT pedepeTHOTO NHTepBaa.

3aBucumocTtn Tmokasateieir TTLIAOM, Haxoms-
mrecs B pebepeHTHOM MHTEepBaJjie MPU COCTOSTHUU
C2, mpencraBieHbl B Ta01. 4.

Pesynbrarhl, moaydeHHBIE MPU MPEBHIIMICHUN/
noHmxkxeHnu [MLPM ot pedepeHTHOro MHTepBajia
B cocTtosiHuM C2 moka3aHbl B Ta0JI1. 5 1 6.

Pesynbrarsl, moka3aHHbIe B Ta0JI. 7, 8 1 9 ogHO-
TUITHBI ¢ Ta01. 4, 5 1 6 ¢ ONHUM OTJIMYMEM, Kacalo-
IIETOCsI OTKJOHEHUSI UMMYHOTJIOOMHOB B CTOPOHY
MpeBbILLIEHUS pedepeHTHOIO MHTepBaJa.

I'pacdmyeckme  3aBUCUMOCTU  ITOKazaTeseit
IML®M B coctossHuu C2 mokaszaHbl Ha puc. 3.

O6cyxaeHne

ITouTtu BCce rpaduku cyMMapHBIX TTOKa3aTesei
NPOTOYHON TUTOGOTOMETPUN UMEIOT HEOOJI IO
9KCTPEMYM Y JeTell B Bo3pacTte 2—3 neT. HecMmoTtps
Ha To 4TO otaesibHble mapaMeTpbl [TLIDOM nmenu
KOJIeOaTeIbHBIN XapaKTep, IJIsI BceX TpaKOB Xa-
paxkTepHO IJaBHOE U3MEHEHUE C YBETMYEHUEM OT-
KJIOHEHU 1 Y MOAPOCTKOB.

IMokaszarenun ITLMOM, naxomsimmecs B pede-
PECHTHOM MHTepBajie UMeJIN OOAMHAKOBOE HaIlpaB-
JIEeHWEe B CTOPOHY OTPULIATEIBHOrO OTKJIOHEHUS
C YBEJIMUYEHHUEM BoO3pacTa ¢ TeM OTJIUYHUEeM, YTO
B COCTOSTHUM OOJIE3HU OTKJIOHEHME OBIJIO B 2 pa3a
OoJblile.

B cocTosiHUM OTCYTCTBUS 3a00JIeBaHU I TTPEBbI-
meHue nmokasareieil ITLIMAM nmeno moaoxKuTelIb-
HYIO TEHICHIIUIO C YBEeJIMUYEHHUEM BO3pacTa, a Io-
HmkeHne mokasateneit [TLMAM ot pedepeTHOro
MHTepBaJja UMeJIO OTpULIaTeIbHYIO TEH AEHIIUIO.

B coctossHuM 3a007eBaHUs TIPU TTOHUXKEHHBIX
MMMYHOTJIOOYIMHAX TIpU TIpeBbILIEHUU pede-
peHTHoro nHTepsana [1LIMM HabmonaeTcsd BBIITY-
KJIO€ OTKJIOHEHHE B OTPULIATEIbHYIO CTOPOHY MpU
yBeJMYeHUU Bo3pacTta. [Ipy MOHUXKEHUU OT pe-
(depeHTHOro MHTepBajia HaOJIogaeTcsl BBHITTyKJas
KpPUBasI C MOJOXUTEIBHBIM OTKJIOHCHUEM.

IIpy TOBBIIIEHHBIX MMMYHOTJIOOYJIMHAX TP
npeBbilieHU pedepeHTHOro nHtepBasa [MLIOM
MMEET BBITHYTOE IIOJOXUTEJIbHOE OTKJIOHE-
HUe, TP MOHUXeHUU pedepeHTHOro MHTEepBaja
IMIPM Takke MMeeT BBITHYTOE ITOJIOXKHUTEIHHOE
OTKJIOHEHUE B 5 pa3 0oJiblle.

BbiBOAbI

Oo6o6menue mokasaresneii I[TLIAM mipu kopo-
HaBUPYCHOM MH(PEKIUU Yy JeTe U MOAPOCTKOB,
HECMOTpPSI Ha HEKOTOpbIE OTIWYWS, WMEET TeH-
JNIEHIINIO K YBEJIMYCHUIO OTKJIOHEHUS K CTapiieMy
MOAPOCTKOBOMY BO3pacTy, Ha YTO HY>KHO OOpPaTUTh
BHMMaHWE TIpU JajbHEl AMArHOCTUKE MOCeI-
CTBUU MHDEKINU.

AN(r)x107 2
PIURI 0o 5 10 15 20
-2
-4
-6
-8
-10
-124
14+
-16
AN(t)x107 8
TPU/RT 7 -
6
5 4
4 4
3
> |
-
0 T T T |
0 5 10 15 20
AN(t)x107 1
LVPU/RI 0-

-7

PucyHok 2. 3aBUCUMOCTM OTKJIOHEHUS CYMMapPHbIX
nokasareneii MU®M (AN(t) x 10-3) B cocToAHUM

C1 ot BO3pacTa naumneHToB (t) U OTKJIOHEeHUS

ot pedepeTHoro uitepeana (PWU)

Figure 2. A relation between deviation modality for total
flow cytophotometric analysis (AN(t) x 10-%) indices at

C1 state and patient age (t) and deviation from reference
interval (RI)

737



C.H. KocTapes, T.I. Cepena MHdekumns n uMmyHuTeT
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PucyHok 3. 3aBMCUMOCTHU OTKJIOHEHUS cyMMapHbix noka3aTteneii MUPM (AN(t)) B cocTosiHuu C2

0T BO3pacTa NauueHToB (t), OTKNOHeHUs oT pedepeTHoro nutepeana (PU) npu nonnxeHHbix (MFA, UTMU)/
noBbieHHbIX (UTA, UTMT) ypoBHSX UMMYHOrNoGYNUHOB

Figure 3. Arelation between deviation modality for total flow cytophotometric analysis indices at C2 state and patient
age (t), deviation from the reference interval (RI) at decreased (IgA, IgM{)/increased (IgA, IgMT) immunoglobulin
levels
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