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Pestome. AKTYyaNnbHOCTb. BO3MOXHOCTb 300HO3HOM Nepefiadn BbICOKOMATOreHHbIX LUTaMMOB KOPOHABMPYCOB Ye/oBe-
Ky He BblI3blBana 60/1bLLUOM 06eCNOKOEHHOCTU Y MEAULMHCKNX PaBOTHUKOB, YTO CTANI0 HEOXKMAAHHOCTLIO 1 MPUBENO
K MaHAeMni, BbI3BAHHOW KOPOHAaBMPYCHOM nHMeKLmeit, BecHol 2020 1. OceHbto 2023 . HabnoAanoCh yBenmyeHme Ko-
NINYECTBa MHPULIMPOBAHHbIX KOPOHABUPYCOM fitofeit. B 2024 1. Hab1to4ar0TCs BCMbILLIKW FPUMIA, XapaKTepu3yoLLnecs
BOJ/IHOBbIM M3MEHEHVEM TEMMEPATYPbl, YTO MOXET rOBOPUThL O MOSAB/IEHUN HOBOr O LUITaMMa BUpyca. B HacToslLLee BpeMs
npeacTaBnsieT MHTEPEC M3YUeHWEe NOCNEACTBUIA BIMAHNS HOBO KOPOHABMPYCHON MHEKLMW HA UMMYHHYO CUCTEMY
yenoseka. K HacTosiLLeMy BPeMEHN ObINn U3yyeHbl OTAe/bHbIE MapaMeTpbl NeKOLUTapHOR hopMy/bl KPOBM, HO COBO-
KYMHOMY BO3[€eCTBMIO YAeNIeHO HEAOCTaTOYHO BHMMaHWS, B CBA3W C TeM, YTO MHOT e MOKa3aTenn BefyT cebsi HeOAHO-
3HAYHO 1 He OblfI0 BO3MOXHOCTY OMNpeaennTb CyMMapHOe BO3AENCTBME Ha UMMYHHY1O cucTemy. Llenbto paboThl ABns-
eTCA UCCNef0BaHVe MOAENEeN, ONUCHIBAIOLLMX AVMHAMUKY M3MEHEHWA NOoKa3saTte/ieil MMMYHOrpamMmmM B Nepuog naHaeMmm
y AeTeii 1 NoAPOCTKOB, NPOXMBAKOLLMX B [NepMcKoM Kpae. 3afaum nccnefoBaHuii 3akovanmcs B aHanuse guddepeH-
LManbHbIX YpaBHEHWIA, OMUCBIBAOLLNX N3MEHEHVE MapaMeTPOB UMMYHOTpamMmmM; 0606LLEHNN pe3ynbTaToB UCCeA0Ba-
HWIA MO JeCTPYKLMM UMMYHUTETA B Pe3y/ibTaTe BO3AeNCTBUA KOPOHaBMPYCHOM MH(eKL M. Pe3ynbTaTshl. MccnefoBaHsbl
AndepeHLmanbHble ypaBHEHMSA Ha 3KCTPEMYM W1 ONpefeneHbl BO3PACTHbIE NapaMeTpbl NaLVeHTOB, UMEIOLLe Han-
6onbLUee OTK/IOHEHWe MOKa3saTeseli 0T pethepeHTHOro MHTepBana. 3aknueHne. HecMoTps Ha TO YTO OTAeNbHbIE 3/1e-
MEHTbI MPOTOYHOr0 LUTOOTOMETPUYECKOTO aHam3a HOCAT KosiebaTe/lbHbI xapakTep ¢ 601blMMK UMMY/IbCaMMU,
0606LLeHNe NoKasaTeneli NPOTOYHOrO LnTodoToMeTpuyeckoro aHanmsa (MLAPM) nokasano MHTEPECHYI0 KapTUHY,
XapakTepu3yroLLyCs N1aBHbIM N3MeHeHVEM B CTOPOHY YBeNNYeHUSA OTKIOHEHWS Y CTapLUero nofpoCcTKOBOro BO3pacrta
npw BCex nccnegyemMbix napamerpax. MNokasarenv NMU®M, HaxogsLwmecs B pechepeHTHOM UHTepBase, UMenn OLMHaKo-
BOE Harnpas/ieH e B CTOPOHY OTPULIATENbHOIO OTK/IOHEHWNSA C YBENIMYEHNEM BO3PaCTa C TEM OT/IMYMEM, YTO B COCTOSAHUN
60/1e3HM OTKNOHEHVe 6b1N0 B 2 pa3a 60nbLue. B cOCTOAHUM OTCYTCTBMA 3200/1€BaHUS MPeBbILLEH e Noka3aTeneli MLDOM
MIMESIO MOJOXKMTE/bHY 0 TEHAEHLMIO C yBENMYEHVIEM BO3pacTa, a MoOHVKeHMe nokasateneli MLIOM oT pechepeTHOro UH-
TepBasia MMeNo OTpULaTeNbHY0 TeHAEHLMIO. B cOCTOAHUM 3a60/1€BaHMA MPY MOHMXEHHBIX UMMYHOTI06YIMHAX NpK
npeBbILLEHNM pedepeHTHOro nHTepsana MU®PM HabntofaeTcs BbiNyK/I0e OTKIOHEHWE B OTPULIATEIbHYHO CTOPOHY NpK
yBenMyeH I Bo3pacTa. [Npu NOHMXeHWY 0T pethepeHTHOr 0 MHTepBasa Hab1t0AaeTCs BbINMYKas KPUBas ¢ NOOKUTENb-
HbIM OTK/IOHEHMeM. MNpK NOBbILLEHHbIX MMMYHOrN06y1MHaX NPy NPeBbILLEHN I pediepeHTHOro nHTepBana MMM nme-
€T BbITHYTOE NONOXUTENbHOE OTK/IOHEHWE, NPY NOHWXXEHWW pethepeHTHOro nHTepaana MLIPM Takke MMeeT BbIFHYTOe
MoNoXUTeNbHOe OTK/IOHEHWE, NPeBbILLAOLLee MoYTH B 5 pas.

KntoyeBble cnosa: KopoHasupyc, SARS-CoV-2, nMMyHOrpamMmma, NpoTOo4HbIA LW TONOTOME TPUYECKNIA aHANN3, NeliKoUNTbl,
CMCTEMHbI aHanus.
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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.

BeeneHne

B HacTosLLee BpeMs cTain NOSABAATLCA HOBble
MHMEKL NN, Bbl3BaHHblE 300HO3HOIM Nepefaven
BbICOKOMAaTOreHHbIX LLITAMMOB BMpycoB. Ocobyto
npo6nemy Bbi3Baa KopoHaBupyc. KopoHaBupychl
(CoV) npeacTtaBnstoT CO60M rpynny OAHOLEMNO-
yeyHbiXx PHK-BMpycoB, WMHMUUMPYHOLWNX pas-
JINYHbIX MO3BOHOYHbIX. BnepBble OHYW 6bl1/11 06Ha-
py>eHbl y yenoseka B 1960-x rr. [8] n B OCHOBHOM
BbI3bIBa/IN NIErKNe pecnmpaTopHble 3ab601eBaHuUS.
OfHaKO K HUM OTHOCATCA NepBblii BUPYC aTunuy-
HOFO TSXXE/I0ro OCTPOro pPecnmpaTtopHOro CUH-
apoma (SARS-CoV-1) B 2002 r. 1 KOpOHaBMpyC
6/1M>KHEBOCTOYHOIO pecnmpaTropHOro CUMHApoma
(MERS-CoV) B 2012 r., KOTOpble XapaKTepuay-
HOTCA BbICOKOW CMEPTHOCTbIO OT PeCnupaToOpHbIX
3aboneBaHuin. B gekabpe 2019 r. B MPOBUHLMN
Wuhan (¥xaHb) KHP npousowna myTtaymsa Ko-
poHaBupyca SARS-CoV-1 1 NosiBUCSA HOBbIN Ge-
TaKoOpOHaBWMpyc, MOAYUYMBLLUMIA Ha3BaHMe SARS-
CoV-2. Bonpochkl, CBA3aHHbIe C Nle4eHnem, Mnpo-
nNakTUKO 1 BaKUMHaLWen HaceneHns, siBNs-
IOTCA OYeHb aKTya/lbHbIMW, B CBA3WN C YeM Oblo
yAeneHo 60/bloe BHUMaHWe UMMYHHOMY OTBe-
Ty. OueHke T-KNEeTOYHOro MMMYHUTETa y nepe-
6oneBwnx COVID-19 n nMMYyHHOro oTBeTa Mo-

C/le BaKLUMHaLMM NOCBALLEHbI nccnegosaHus [5,
7]. MHOro4uncneHHble NCcefoBaHNSA MOCBALEHbI
M3YyYeHU0 UMMYHWUTETa y fieTeil BO BpeMs NaHje-
Muwm [3, 4]. Tak>xe NpeacTaBNsaIo UHTEPEC BO3Ael-
CTBME HOBOW KOPOHaBMPYCHOW MH(EKLWN Ha na-
LWEHTOB, WMeLWMX MoboYHble 3ab60/neBaHUS.
VMIMMyHOTeparneBTUYeCKMEe MOAXOAbl K NEYEHUIO
1 COCTOAHWE NNMUATPAHCMIOPTHOM CUCTEMbI pac-
CMOTpeHbI B paboTax [1, 9].

Martepuansl U MeToabl

Martepuanom unccnefoBaHuUsa CAY>XUNN  UM-
MYHOrpammbl NaumMeHTOB B Bo3pacTe O 18 ner,
npoxwusatowme B Nepmckom kpae. MNMnaH npose-
[LeHNs aKCcrepmmeHTa NokasaH Ha puc. 1 n cocTo-
AN B CNefyOLWEeM: UMMYHOrpammbl JeTel n nog-
POCTKOB ObI/IN NpeaBapuTe/IbHO CrpynnmMpoBaHbI
Ha TpW BO3pacTHble MHTepBana: 4o 3 net, oT 4
00 9 netT n go 17 net. Janee B 3aBUCUMOCTU OT UM-
MYHOrn06yIMHOB  MMMYHOrpamMmmbl  pa3fjeneHbl
Ha 6onbHbIX (C2) 1 3p0poBbix getent (Cl). B co-
cTossHUM C1 n3yyanocb OTKOHeHWEe NapamMeTpoB
npoTtouHoi uutogotomeTpmunm (MLPM) Kposu
naLueHToB OT pedepeHTHOro MHTepBasa B 06e
CTOPOHbI, & TaKXXe Haxo4sAWnXcsa B pedpepeHTHOM
UHTepBane. OTANYME N3MEPEHWI B COCTOAHUIN C2
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PucyHok 1. lMnaH npoBeaeHnsa aKkcrnepnmeHTa
Figure 1. Experimental design

COCTOS1/10 B NpeABapuTe/IbHOV COPTUPOBKE UMMY-
HOrpaMm MO OTKJ/IOHEHWIO MMMYHOr/106Y/IMHOB,
TakKMM 06pa3om hopMUpoBaIUChL 2 MaccuBea, y4u-
TbIBaOLME MOBbILLIEHNE WU MOHWXKEHNE OT pe-
hepeHTHOro uHTepBana. VccnegosaHua 6binuv
npoBefeHbl Ha 6a3e MefULLMHCKOrO yupexaeHns
«Punnocohursa KpacoTbl N 340POBbA». [MOCTpoeHMe
MMMYHOrpaMM BbIMOIHEHO Ha npubope llab
Taurus. Bbiio npoaHann3posaHo okosio 300 nm-
MyHorpamm. Matepuanom AN JaHHbIX UCCNeno-
BaHW ABNANUCH Pe3y/ibTaTbl, MOMYYEHHbIe B paH-
HUX ny6nmnkauusax [6, 10].

PesynbTarhl

CoCTOssHME  WMMYHHOW CUCTEMbI  4esioBe-
Ka MOXEeT OxapaKTepu3oBaTb WMMYHOrpamma.
ViMMyHOrpamMmma O6bIYHO COLEPXXUT TPy NONs:
MaccmMB MMMYHOI06yNMHOB, MOMe WUMMYHHOrO
cTaTtyca 1 rnoJse rnokasatesie NPOTOUYHOro LMTOqO-
TOMETPUYECKOro aHanmsa. PaccMoTpuM NOAXOAbI
MaTemMaTU4eCKoro Mo4eIMpoBaHns Npy onucaHum
cucTeMbl Moaynei UMMyHorpammebli [6, 11].

MokasaTenb MmMmyHornobynnHos AO(UIM) xa-
pakTepusyeTcs OTKJ/IOHEHMEM MapamMeTpoB Tpex
MMMyHornobynnHos UIFA, MIFG n NI M:

00 00 00

AO(UT) = ——— AMHA+——— AHAM+——— AMHG. (1)
oUTA oUrM OUIG

CyMMapHbIi nokasaTe/lb OTK/IOHEHUSA Neii-
KoumTapHow opmynbl KpoBu AN() oT Bo3pacTa
nayuveHTa () onmcaH napameTpamMu MPOTOYHOW
uuTooToMeTpUn:

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

roe n, — JlenkouuTsl, n, — JlinmdouynTbl, N, —

NK-knetkn (CD16*CD56%), n, — T-xennepsbl, Ny —

MHpaekc nmmyHoperynauumn (CD4+*/CD8Y).
CyMMapHOe OTKJ/IOHEHMe noKa3satensa darown-

To30B AF(f) onucbiBaeTca napamMeTpamMu MMMYH-

HOro craTyca:

A 4, . 9 .
AF(f)= =L At +22 At + =2 At
©) ot ot ot ©)
roe f, — AGBCONKOTHOE 3HayeHMe aroumnTosa;
f, — ®aroymTtapHoe uucno; f; — ParoymTapHbIin

VHEKC.
B uenom nokasatenb uMmyHorpammbl AP (1)

MO>XHO OLLeHUTb MO aAANnTUBHOW PYHKLMIA OTKNO-

HEHMA NapamMeTpoB UMMYHOr pammbl [8, 10]:

o(N)"-o(N) , ¢(6)"-0(0) , H(F)"-o(F)
o(NY" o(e)" o(Fy" “)

rae P — nokasatenu pehepeTHOro MHTepBana.

B gaHHOM mccnefoBaHUM PacCMOTpPEHbI Xapak-
TepHble napamMeTpbl (2) LUUTODOTOMETPUYECKOTO
aHanmsa nnas3mbl KPOBM MaLUEHTOB.

B paHHUX unccnefoBaHMAX BbINv MOMYyYeHbl 3a-
BMCMMOCTM MOJIMHOMOB OTKJ/IOHEHUI J1elikouunTOB,
Nnmcoumtos, NK-knetok, T-xennepos, VHpekca
VMMYHOPErynsaumu v Apyrux ot Bo3pacra nalmeHTa
1 cOCTOsIHMSA 60Ne3HU [6, 10]. B gaHHO paboTe npea-
CTaBNsAN MHTEpPeC 0606LeHHbIV NokazaTens MLUDPM.

Ha nepsom aTane npoBefeHO uWcCCnefoBaHMe
ana scex napameTtpos MNU®PM, HaxoaALLMXCA B pe-

AD(H)=
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Tabnuua 1. 3aBMCMMOCTM NokasaTenei npu HaxoxgeHun NMUPM 1 uUMMyHOTr106y1MHOB B pethepeHTHOM
nutepsane (PW) (coctosiHne C1)

Table 1. Arelation between indices for flow cytophotometric analysis and immunoglobulin level within reference
interval (RI) (state C1)

Moka3zarenb ANnNpokKcMaunoHHas PyHKL NS
Indicator Approximation function
ny(t) %Az =—18,18 +77,91¢ +13,19
on,
n,(t) == 40,37In(t) + 51,44
on,
ny(t) EN =-12,79In(¢) +93,33
on,
n,(t) = A =69,74In(1) +16,62
ons 2
n(t) M= 32,290 41481029376
CYMMapHbI nokasaTe/ AN(f)=—50,47¢* +92,72¢ + 97,32 In(r) + 80,82
Total Score

Tabnuua 2. 3aBncnumMmocTu nokazarenei MUPM B cocTossHUM C1 Npu NpeBbILLEHNN peddepPEHTHOIO
nHTepsana (1PW)

Table 2. A relation for flow cytophotometric analysis indicators at C1 state exceeding reference interval (1RI)

MNokasatenb AnnpokcrMaLMoHHas yHKLMSA
Indicator Approximation function
n,(t) %Az: 30,912 145,591 +364,2e —1,611 — 2,76 In(r) + 473
t
on, )
n,(t) EN =24.812—122,61 +147,78
on,
n3(t) EAZ‘ = —2,761n(t) +6,07
on,
n,(t) — At =364,2e—1,61¢
ot
ony 2
ns(t) Em = 38,21+ - 188,49t + 231,52
CYMMaPHbIV nokasaTe/b AN(1)=30,9¢ —145,59¢ +364,2¢ —1,61¢ — 2,76 In(r) + 473
Total Score

Tabnuua 3. 3aBMcumocTu nokasaresei MNLUMM kposu B cocTosiHum C1 npu LPU*
Table 3. A relation between blood flow cytophotometric analysis indicators in at C1 state for |RI*

Mokasare/sib AMNPoKCUMaLMOHHAsA PyHKLMS
Indicator Approximation function
n, O Ap=1,665¢—1,6033
ot
on,
n, Mo At =1,665¢+2,7167
ot
on, )
n I At =—4,625¢> +26,835t 22,21
8 ot
on, 2
n P4 Ar=-22,405¢> + 91,285t — 68,88
4 o
On;
Ne —EA1=36,517In(1) +0,1667
CymMapHbIi nokasare/ AN(r)=-27,03¢* +36,517In(r) +121,45¢ — 89,81
Total Score

MpumeyaHue. *| PV — npy NOHMKEHUN NOKa3aTeneli oT pethepeHTHOro MHTEpBana.
Note. *|RI —when indicators decrease below reference interval.
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Tabnuua 4. 3aBucumocTu nokasarenei NMUPM B PV npn cocTosiHum C2

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

UrA, UTM IgA, IgM | Status*

l PU/RI

[Mokasaresnb 3aB1CNMOCTb
Indicator Dependence
n, M 10,532 ~31,57¢+21,05
ot
n, aai; = —16,45¢*+ 74,34t 32,89
Ony 2
n, —==-50¢"+ 2007 -150
ot
n %: —27,96t* +121,38¢ — 80,92
¢ ot
on, 2
ns —=-26,65t"+117,44¢ 78,29
ot
CYMMaPHbIV nokasaTe/l> AN(f)=—110,53¢* + 481,59 — 321
Total Score

MpumeyaHue. *PU — pethepeHTHbIN MHTepBa.
Note. *RI — reference interval.

Tabnuua 5. 3aBncumocTu tPU nokasarteneii MU®M npu cocTosHum C2

Table 5. A relation between 1tRI flow cytophotometric analysis indicators at C2 state

MokasaTens 3aBMCUMOCTb UrA, UITM IgA, IgM | Status*
Indicator Dependence ’ 9. 19
n M 43750 4168750112,
1
ot
on
N, a_tz B
on,
n, =
ot i tPU/RI
on,
n, El
On,
n — =0
5 ot
CyMMapHbIii nokasaresb %: _43.75.2+168.75t —112.5
Total Score ot ’ i 7

MpumeyaHue. *PU — pethepeHTHbI MHTepBan, 1P/ — npu npeBbIlLeHN noka3aTteneil oT pepepeHTHOro MHTepBana.
Note. *RI — reference interval, 1Rl — values exceeding reference interval.

Tabnuua 6. 3aBrcmmocTu nokasarteneli MLUOM nelikountapHoi GopMy/ibl KPOBY MPU COCTOAHUN 601Ee3HN
(0TKNOHEHUE MMYHOornobynuHoB A, IF'M oT pethepeHTHOro nHTepBasa)

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

Mokazarens 3aBMCMMOCTb UrA, UTM IgA, IgM | Status*
Indicator Dependence
on,
n - =0
1 ot
on, 2
n, Tl 18,42¢°— 55,26t + 36,84
on, P
n, E: 34,217 -102,63¢ + 68,42
- i 1PU/RI
n, a—[“: -27,96t> +121,38t — 80,92
on, 2
N E =-26,65t"+ 117,44t 78,29
CymmapHbIii nokasaresib AN(t) = 1,982+ 80,74¢ — 54
Total Score

MpumMeyaHue. *PU — pedhepeHTHbI MHTepBan, | PV — npu 3aHWXeHn nokasaTeneil oT pethepeHTHOro HTepBana.
Note. *RI — reference interval, |RI —in case of indicators below reference interval.
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Tabnuua 7. 3aBUCUMOCTU NoKa3laTesnen neikounTapHor hopMysbl KPOBM NPU COCTOSIHAM 60M1e3HU
(NpeBbileHMe NokasaTeneit UMMyHorno6ynmHos UMA, M oT pedhepeHTHOro MHTepBana)

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

MNMokasartens/Indicator 3asucumocTtb/Dependence WA, ITM IgA, IgM | Status*
0
n, %:—43,75”133,33
n, aai; =375t +116,67
on, 2
N, a—z—SOt +200¢-150
d 1 PU/RI
on,
" ol
on, 2
n —=-37,5¢"+137,5¢t-75
° ot
CyMMapHbIii nokasatenb AN(£) = —87,5¢> +336,99¢ —30
Total Score ’ ’

MpumMeyaHne. *PU — pedhepeHTHbIi MHTepBan.
Note. *RI — reference interval.

Tabnuua 8. 3aBMCUMOCTU NoKasaTtesiein nenkounTapHon opMysbl KPOBU NPY COCTOSHUN 6ONE3HN
(oTKNOHEeHNEe MMYHOro6ynnHos VA, M oT pediepeHTHOro nHTepsana)

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

Moka3zartens/Indicator 3asucumocTtb/Dependence NrA, UM IgA, IgM | Status*
on,
" a0
on
n, 6_; =0
n o _
3 ot
o 1 tPU/RI
n —+ =18,42* - 55,26t + 36,84
¢ ot
ns %5: 45,72t*~199,68¢ +216,45
CymmapHbIiA nokasare/i AN(r) = 64,141> — 254,941 + 253,29
Total Score

MpuMeyaHne. *PU — pedpepeHTHbIi MHTepBan, TP/ — npy NpeBbiLLeHNN NoKa3aTeneii oT pedpepeHTHOro MHTepBana.
Note. *RI — reference interval, 1Rl — indicators exceed the reference interval.

Tabnuua 9. 3aBMCMMOCTM NOKazaTesiei NneikoumMTapHon oopMy/ibl KPOBU MNP COCTOSAHNUM 60NEe3HN
(OTKNOHEHNE MMYHOTr06yNnHoB UIFA, M oT pediepeHTHOro nHTepsana)

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

Mokasartens/Indicator 3asucumocTtb/Dependence NrA, ITM IgA, IgM | Status*
on,
M ER
n M 10,52 ~31,57¢+21,05
2 ot
Ny % = 15,79 — 47,37t + 31,58
d . LPURI
on,
" !
on
i o "
CyMMapHbIil noKkazartesb AN()=26.311> 78,941 +52,6
Total Score ’ ’ ’

MpumMeyvaHne. *PU — pedepeHTHbI MHTepBan, | P/ — npu 3aHWXeHn nokasaTeneil 0T pethepeHTHOro HTepBana.
Note. *RI — reference interval, | RI — values below reference interval.
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bepeHTHOM MHTepBase U MosiyvyeHbl CyMMapHble
rnokasartenn (coctossiHue C1) (tabn. 1).

3aBMUcKMMOCTM nokazarteneit MNML®M B cocTos-
HUM C1 npuv npeBbILLEHNN OT pePepeHTHOro UH-
Tepsana (1PW) npeactaBneHbl B Tabn. 2.

3aBucHMMOCTM nokazarteneit MNMLIA®M B cocTos-
HUM C1 Npn 3aHMXEHUN OT pedpepeHTHOro NMHTep-
Basia (LPW) npeacTasneHsbl B Tabs. 3.

PaccMoTpuM Tak>ke nokasaTenu MMMYyHOrpam-
Mbl ML®M B cocToaHnn C2.

B Tabn. 4, 5 n 6 NnokasaHbl pe3ynbTaTbl UCCne-
LOBaHWM, NONYYEHHbIX MPU 3aHNXXEHNUN MMMYHO-
rnobynmMHOB OT ped)epeTHOro UHTepBana.

3aBucnmmocTu nokasatenein MNLIOM, Haxopsa-
LWmecs B pepepeHTHOM MHTepBaJsie NPy COCTOAHUN
C2, npefcTasneHbl B Tab. 4.

Pe3ynbTartbl, NOMy4YeHHbIE NPU NpeBblLeHNN/
NoHWxXeHun MLIPM oT pedhpepeHTHOro MHTepBana
B cOCTOAHUM C2 nokasaHbl B Tabn. 5 u 6.

PesynbTarthbl, NOKasaHHble B Tabn. 7, 8 1 9 ogHoO-
TUMNHbI C Tabn. 4,51 6 C OAHUM OT/INYMEM, Kacaro-
Lerocs OTK/IOHEHUSA UMMYHOTI06MHOB B CTOPOHY
npeBbILLEHNSA pedepeHTHOro HTEpBana.

pahmyeckme  3aBMCUMMOCTM  MOKasaTtesnen
MU®M B coctoaHMM C2 nokasaHbl Ha puc. 3.

ObcyxaeHune

MouTun BCe rpadmkn cyMmapHbIX nokasareneri
NPOTOYHON LUTOPOTOMETPUN UMEIOT HEOGObLLONA
3KCTPEMYM Y feTel B Bo3pacTe 2—3 nieT. HecmoTps
Ha TO YTO OTAesibHble napameTpbl MUPM nmenn
KonebaTenbHbI/ XxapakTep, 415 BCex rpadmKoB xa-
paKTepHO MaaBHOE N3MEHEHWE C YBENTMYEHVEM OT-
K/IOHEHNSA Y MOAPOCTKOB.

Mokaszatenu MNU®PM, HaxogAwwmeca B pede-
PEHTHOM UHTepBasie UMeNn OAUHAKOBOE Hanpas-
JleHVe B CTOPOHY OTpuLATENbHOrO0 OTKJ/IOHEHUSA
C yBeNnM4yeHVem BoO3pacTa C TeM OT/IMYMEM, UYTO
B COCTOSIHMUW 60M1e3HU OTKJ/IOHEHMe ObINo B 2 pa3a
6onbLue.

B cocTosiHMM OTCYTCTBMA 3a60/1€BAHUNSA NPEBbI-
LeHwve nokasaTeneii MLUPM rmeno NonoXXunTenb-
HYIO TEHAEHLMIO C YBeNIMYeHMeM BO3pacTa, a no-
HWKeHMe nokasateneii MNMLPM oT pedepeTHOro
WHTepBana MMeno oTpuLaTe/ibHY0 TeHAEHLMIO.

B cocTosHWM 3a60/1eBaHUSA NPU MOHUXEHHbIX
MMMYHOINo6yIMHaxX Npu  MpeBbllleHUN pede-
peHTHOro nHtepsana NU®M HabnogaeTcs Bbiny-
K/10€ OTKJ/IOHEHWE B OTPULLATENIbHYIO CTOPOHY Mpwn
yBennyeHuUn Bospacta. Npu NOHWXKXeHUN OT pe-
hepeHTHOro MHTepBana HabnwgaeTcs BbiNyK/as
KpnBas C MosIoKUTEeNbHbIM OTK/IOHEHUEM.

Mpy NOBbILWEHHbIX WUMMYHOr106y1nMHax npu
MpeBbILLEHNN pehepeHTHOro UHTepsBana MU®PM
MMeeT BbITHYTOE TMONOXUTENbHOE OTKJIOHe-
HUe, NPU MOHWMXXeHUU peepeHTHOro MHTepBana
MU®PM Tak>ke MeeT BbITHYTOE MOJIOXKUTENbHOE
OTKJ/IOHeHWe B 5 pa3 6onbLLe.

BbiBOAbI

O606ueHne nokasatenen MLPM npu kopo-
HaBUPYCHOM WMHMEeKUMN y aeTel U NoAapOCTKOB,
HECMOTPS Ha HEeKOTOopble OTAMYUSA, UMeeT TeH-
JEHUNIO K YBEIMYEHNIO OTK/IOHEHNA K CcTapLuemy
NMoLpOCTKOBOMY BO3PACTY, Ha YTO HY>XHO 06paTUTb
BHUMaHMe NpW [anbHeil [MarHOCTUKe Mocnes-
CTBU NHEKL NN,

AN(r)x107 2
PU/RI 00 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
LPU/RI 0
0 5 10 15 20

-7

PrcyHOK 2. 3aBUCMMOCTM OTK/TIOHEHNSI CyMMapHbIX
nokasarenen MNU®M (AN(t) x 10-%) B cocTosAHUM

C1 ot BO3pacTa naumeHToB (t) U OTK/IOHEeHUS

oT pethepeTHOro nHTepsana (P)

Figure 2. Arelation 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)
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PurcyHok 3. 3aBMCUMOCTU OTK/TIOHEHMA CyMMapHbIX nokasartenein MNUMM (AN(t)) B cocTossHum C2

OT BO3pacTa nauneHTos (t), OTKNoHeHUs oT pediepeTHoro nHtepsana (PY) npu noHuxeHHbIX (UTA, UTM L)/
nosbiweHHbIX (UTA, ITM1) ypOBHAX UMMYHOT/106y/TMHOB

Figure 3. A relation between deviation modality for total flow cytophotometric analysis indices at C2 state and patient
age (t), deviation from the reference interval (Rl) at decreased (IgA, IgM1)/increased (IgA, IgM1) immunoglobulin
levels
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