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Pesiome. DdpdekTopHble TUCHYHKIMU HEUTPODUIBHBIX I'PaHYJIOLMTOB YaCTO aCCOLIMMPOBAHbBI C BO3-
HUKHOBEHHEM JUCPETYISITOPHBIX MPOLIECCOB B aHTUOAKTEpHUATbHOU MMMYHHOI 3aiuTe. OcTpast 1eCTpyK-
TUBHAasl MTHEBMOHMSI — TSDKEJI0€ THOMHO-BOCITAIUTEIbHOE 3a00eBaHUE, COMPSIKEHHOE C NMCKOPIaHTHOM
paboToii 3(pPEeKTOPHBIX MEXaHMU3MOB HEMTPOMUIBHBIX TPAHYJIOLIMTOB U MOSIBJEHUEM HEraTuBHO TpaHCHOP-
MUPOBAHHBIX CyOTonyJisiiiuii. B ¢BSI3M ¢ 4eM MOMCK HOBBIX 3KCIIEPUMEHTAIBHBIX ITOIX0A0B, HaIIPaBJICHHBIX
Ha MepeoOPUEHTUPOBAHUE HETAaTUBHO U3MEHEHHOTO (heHOTHUIA PA3IMIHBIX CYOITOMYISILINNI HERTPODUIBHBIX
TPaHyJOLIMTOB AETEM C OCTPOM AECTPYKTUBHOM MHEBMOHMEN C UCMOJAB30BAHUEM PA3JIMYHBIX UMMYHOTPOII-
HBIX CYOCTaHIIMI, SIBJSIETCSI BeCbMa aKTyaJlbHBIM. Llesib nccienoBaHus: B «3aKPbITOM AKCIEPUMEHTAIbHOMN
CUCTeMeE in Vitro» OLIEHUTb Monyiupyloire 3¢h@eKThl BIUSHUS cuHTeTUdeckoro Iekcamenrtuma (Arginyl-
alpha-Aspartyl-Lysyl-Valyl-Tyrosyl-Arginine) Ha coxepkaHue U (eHoTUn 2 (GpyHKIMOHATbHO-3HAYMMBIX
cyononyasuuii MmaxopHoit — CDI167"CD64-CD32*CD11b" u munopnoii — CD16"CD64"CD32"CD11b*
HEeHATPOMUIILHBIX TPAHYJIOLIMTOB AECTEU C HETUMMUYHO TPOTEKAIOLIE OCTPOI NeCTPYKTUBHOIN MHEBMOHMEN.
Uccnenposano 20 odpas3noB nepudepndeckoit KpoBu 10 geTeii ¢ OCTpoil N1eCTPYKTUBHOM IMTHEBMoOHUE u 40
o0pas3uoB nepudepndeckoir KpoBu 20 YCI0BHO 3M0pOBBIX AeTeil 2-4 jetT. [TpoBeneHO MMMYyHOMDEHOTUTIM -
poBaHUE 2 CyOIOIYISIIMU HEUTPODUIBLHBIX TPAHYJIOLUMTOB C YUETOM IJIOTHOCTH 3KCIIPECCUU MEMOpPaHHBIX
peuernropos 1o MFI. ®eHoTunmnyeckrie 0COOEHHOCTH CYOIOITYISILIMI HENTPOMDUIbHBIX TPAHYJIOLIMTOB OLie-
HUBAJIUCh B CUCTEME in Vitro 10 W TOCIe MHKybamuu repudepudeckoit kposu ¢ Tekcanmentumom (10 r/m;
t — 37 °C, 60 muH). Y geTeii ¢ OCTpOii AeCTPYKTUBHOM ITHEBMOHUE, 110 CPaBHEHUIO C YCJIOBHO 3[10POBbIMU
JIETbMU, YCTAHOBJICHBI BapMAaHThl HETaTUBHOM TpaHCHOpMaIliM M3ydyaeMbIX CyONOMy/Isuil HeHTPpODUIIb-
HBIX TPaHYJIOLMTOB: BBISIBJIEHO 3HAYMUTEIbHOE YMEHBIICHHUE M0JM MaXKopHoii cyoronysiuuu ¢ 98,0 (96,9-
98,7) % no 55,8 (35,3-74,8) % co cHuxeHueM 1miaoTHOCTU 3kcrpeccun CD16 u CD11b mo MFI u gocro-
BEPHOE YBEJIMYEHME 10 MUHOPHOM cyonoryssauuu ¢ 1,3 (0,4-1,6) % no 52,6 (41,8-54,9) % c ycuieHueMm
sKcnpeccun aktuBaloHHoro peuentopa CD11b u cHmkenuem skcnpeccun CD64. B «3akpbITOil crcTteMe
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in vitro» MPOJEMOHCTPUPOBAHbI UMMYHOMOAYIUpPYIolMe 3PdeKThl BIUSHUIN [ekcanenTtuaa Ha HEUTPO-
¢WIBbHBIC TPAHYIOLUTHI IETEH ¢ OCTPOM NECTPYKTUBHON MHEBMOHMEN: MO3UTUBHOE PEMOIYIMPOBAHNUE N3-
MEHEHHOTro (heHOTUIIa 00euX CyOoTronyJIslUid MTPU OTCYTCTBUU TOCTOBEPHBIX KOJIUUYECTBEHHbBIX U3MEHEHU.
Tak, moj BAMSIHMEM TreKcarerTha YCTaHOBJIIEHO JTOCTOBEPHOE TMOBBILIEHUE 3KCHPECCUU aKTUBALIMOHHBIX
penentopoB CD16, CD11b B MaxXOpHO#I CyONOMYJISIIMU M JOCTOBEPHOE CHIDKEHNE MX DKCIIPECCUU B MU-
HOPHOI CyOomomyJ/siliii OO0 YPOBHS TaKOBBIX Y YCJIOBHO 3I0POBBIX AeTeil. B To ke BpeMms [ekcamentua He
MOBJIUSIT HA U3yYaeMble CYOTTONYISILUNA HeATPOGUIbHBIX TPAaHYJIOLIMTOB YCIOBHO 310POBLIX AeTeit. Mckito-
YyeHHEe COCTaBUIIO yBeanmdyeHue skcipeccur CD64 B MuHoOpHOI cyornonysasiuuu. [lonyyeHHbIe TaHHBIE MOTYT
OBbITh UCTIOJIb30BaHbI B JaJIbHEUIIEM JJIs1 pa3paOOTKKU HOBBIX METOJIOB TAPreTHOM UMMYHOTEpAIuu, HarpaB-
JIEHHOI Ha KoppeKLu1io (peHoTUIa Cyononyassuuii HEUTpOoOUIbHBIX TPAaHYJIOLIMTOB IPU OCTPOM 1€CTPYKTUB-
HOW MTHEBMOHUMU Y IETEM.

Karouegvie crosa: neiimpoghunvhuie epanynroyumet, penomun cybnonyasyuil, ocmpas 0ecmpykmugHas NHeGMOHUsL, 2eKCanenmuo,
pemodyauposanue

EXPERIMENTAL IN VITRO PHENOTYPE REPROGRAMMING
OF TWO SUBSETS OF NEUTROPHILIC GRANULOCYTES IN
CHILDREN WITH ACUTE DESTRUCTIVE PNEUMONIA BY
MEANS OF A SYNTHETIC HEXAPEPTIDE

Nesterova L.V.2*, Chapurina V.N.?, Chudilova G.A.2 Tarakanov V.A.2

¢ Kuban State Medical University, Krasnodar, Russian Federation
b Peoples’ Friendship University of Russia, Moscow, Russian Federation

Abstract. Effector dysfunctions of neutrophil granulocytes are often associated with the occurrence of
dysregulatory processes in the antibacterial immune defense. Acute destructive pneumonia is a severe purulent-
inflammatory disease associated with discordant functions of effector mechanisms of neutrophil granulocytes
and emergence of negatively transformed cell subsets. Therefore, the search for new experimental approaches
aimed at re-orientation of negatively altered phenotype of distinct subsets of neutrophilic granulocytes in the
children with acute destructive pneumonia by means of various immunotropic substances is quite relevant.
The aim of the study was to evaluate the modulating effects of synthetic hexapeptide (Arginyl-alpha-Aspartyl-
Lysyl-Valyl-Tyrosyl-Arginine) on the contents and phenotype of 2 functionally significant subsets of major
(CD16"CD64-CD32*CD11b") and minor (CD16"CD64*CD32*CD11b") subpopulations of neutrophils in a
«closed in vitro experimental system» sampled in the children with atypical acute destructive pneumonia. We
have examined twenty peripheral blood samples from 10 children with acute destructive pneumonia, and 40
blood samples of 20 healthy children 2-4 years old. Immunophenotyping of neutrophil granulocytes classified
in 2 subsets was performed on the basis of expression density of membrane receptors, according to MFI criteria.
Phenotypic features of neutrophil granulocyte subsets were evaluated in the in vitro system before and after
incubation of peripheral blood with Hexapeptide (10-¢ g/L; 37 °C, 60 min). In children with acute destructive
pneumonia, compared with conditionally healthy children, the following variants of negative transformation
of the neutrophil subsets were established: a significant decrease in the ratios of the major subset, i.e., from
98.0 (96.9-98.7) % o 55.8 (35.3-74.8) %, with a decreased CD16 and CD11b density expression according to
MFI, and a significantly increase ratio of the minor neutrophil subset: from 1.3 (0.4-1.6) % to 52.6 (41.8-54.9)
%, with increased expression of CD11b receptor, and a decrease in CD64 expression. Immunomodulatory
effects of Hexapeptide upon neutrophil granulocytes of children with acute destructive pneumonia have been
demonstrated in the “closed in vitro system” showing positive phenotype remodeling of both cell subsets in
the absence of significant quantitative changes. Thus, upon treatment with the hexapeptide, we have found a
significantly increased expression of activation receptors CD16, CD11b in the major subset, and a significant
decrease in their expression for the minor subset to the levels typical to healthy children. At the same time,
hexapeptide did not affect the studied subsets of neutrophils from healthy children, except of increased
CD64 expression in the minor subset. The obtained data can be used in future to develop new approaches to
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the targeted immunotherapy aimed at correcting the phenotype of neutrophil granulocyte subsets in acute

destructive pneumonia in children.

Keywords: neutrophil granulocytes, phenotype of subsets, acute destructive pneumonia, hexapeptide, remodeling

WccnenoBaHue BBIMOJHEHO IIpU  (PUHAHCOBOM
noanepxkke POPU B pamkax HaydyHOro mpoekTa
Ne 20-315-90069.

BBeneHue

B HacTtosilliee BpeMsl akTyaJlbHOM TIpoOJieMoit
30paBOOXPAHEHUS SIBISICTCSI MTOMCK HOBBIX TepalieB-
TUYECKHUX CTPATETUM B JICYCHUM TSIKEIBIX THOWHO-
BOCITaIUTENIbHBIX 3a0ojieBanuii (I'B3), Takumx kak
ocTpas nectpyktuBHasi mHeBMoHus (OHIT), acco-
HOUUPOBAHHBLIX € 3(PPEKTOPHBIMU TUCHYHKIUIMU
HelTpoduabHbIX rpaHyaouuToB (HI), nexamux B
OCHOBE IUCPETYISITOPHBIX IIPOIIECCOB ITPOTUBOMH-
GeKLMOHHOro UMMYHHTETA [3, 6].

HI' — rnaBeHCTByIOIME KJIETKU MPOTUBOOAKTE-
pUaIBLHOI 3alllMThl, HaAeJICHHBIE BO3MOXHOCTSIMU
aKTUBALlUU U PEryJslMM UMMYHHOTO OTBeTa. Me-
XaHu3Mbl (yHKLIMoHUpoBaHus HI 3aBucaTr ot pe-
LENTOPHOrO armapaTra KJIeTKW, MOJTHUEHOCHO pea-
TUPYIOLIETrO HAa CIBUTM B UMMYHHOM romeocrtase [1,
8]. CyliecTBylIOT MHOroo06pasHbie CyOnoOmyasiLuu
HI' ¢ paznnuHOit (hpyHKIIMOHAILHOW aKTUBHOCTHIO,
B OCHOBE KOTOPOM JieXXaT KOJUYECTBEHHbIE U Kaue-
CTBEHHBIC XapaKTePUCTUKNA MEMOpPaHHBIX PEIIeIITO-
poB, takux kak CD16 (FcyRIIl), CD32 (FcyRII),
CDI11b (Mac-1/CR3A), CD64 (FcyRI), orBeuato-
mux 3a 3ddeKkTopHble MexXxaHU3Mbl KJIEeTKU [5,7].
Ilpu mucohbyHkMsAx peuentopHoro amnmapata HT
HaOJII0JaeTCsl CPBhIB IPOTUBOMUKPOOHOM 3alllUThI,
NPUBOISIIMN K Pa3BUTUIO TSKEJIO MPOTEKAIOIIUX
I'B3, pe3ucTeHTHBIX K aHTUOAKTEpUAIbHBIM TIperna-
patam [4]. C Halllell TOUKU 3peHUsI, BEKTOPHOE BJIU-
ssHUe Ha cyorionyasiuuu HI' MoxeT cTaTh «KJIII04oM»
B JIEYEHUU HETUITMUHO MpoTekatomux 'B3, yto no-
3BOJIMT TapTeTHO KOoppeKTupoBaTh nuchyHkumu HI.

B miaHe ucciaenoBaHUsi 0COOBIA MHTEpEC IMpe-
cTaBsIeT u3ydeHue oddekToB IekcamenTuaa
(Arginyl-alpha-Aspartyl-Lysyl-Valyl-Tyrosyl-Argi-
nine, I'Tl) — cuHTeTUYECKOU CyOCTaHIIMM aKTUBHO-
ro LIeHTpa TOPpMOHA TUMYCa — TUMOIIO3THHA, 00J1a-
Jlaroleii OMoJIOrMYecCKuMr CBOMCTBAMU HATUBHOTO
TOPMOHA, C OLICHKOM €€ BIUSHUS Ha CYyOMOIy/IsSIIIuu
HT [2].

Ilen» wmccaenoBaHMss — B «3aKPBITOM 3KCIIE-
PUMEHTAIILHOU CUCTEME in Vitro» OLEHUTb MOJY-
mupytoire 3GEOEKTh BIUSHUS CUHTETUYSCKOIO
Tekcanentuna (Arginyl-alpha-Aspartyl-Lysyl-Valyl-
Tyrosyl-Arginine) Ha comepXaHue W (QEHOTHIT 2
(YHKIIMOHATBHO-3HAYMMBbIX CYyOTTOMYJISILIA I Maskop-
Hoit — CD167CD64 CD32*CD11b* 1 MUHOPHOI —
CDI16"CD64*CD32*CD11b* HEHATPODUIBHBIX

TPaHYJIOLMTOB AETEW C HETUITMYHO IPOTEKaroIeh
OCTPOM AECTPYKTUBHOMN ITHEBMOHUEN.

Matepuans! 1 MeTogbl

Hdna n3ydenus Bnussauga ['T1 Ha cyononmynsummn
HI' nccnemoBano 60 o0OpasiioB nepudepudecKon
kpoBu (ITK). O6cnenoBaHo 20 yCJIOBHO 3J0POBBIX
nereii (10 manpuukoB u 10 meBouek) 2-4 jeT: 00-
pasubl 1K 10 nHKyOauuu BOLUIM B TPYIILY CpaBHE-
Hus 1, nocye nHky6auuu ¢ I'TI — B rpyrnmny uccieno-
BaHus 1. Takke moa HabJMOAeHUEM Haxoaunaoch 10
neteil (6 ManbunKoB U 4 meBouek) 2-4 jer ¢ OII,
obpasubl [1K KOTOpbIX 10 MHKYOAllMyM COCTaBUJIW
TPyNIIy cpaBHEeHHMS 2, mocie mHKyoamum ¢ ['TI —
TPYITITY UCCIeNOBaHUS 2.

Nukybauuio ¢ cuHtetnyeckum [Tl mpoBomu-
yu B TedeHue 1 vyaca ipu T 37 °C B KOHIEHTpaluKu
10 r/;m. Metomom mporounoii muromerpun (FC 500
Beckman Coulter, CLIIA) onpenesiyin cogepkaHue
cyononysiumin HI' (%HI), omHOMOMEHTHO 3KC-
npeccupypomux peuenropsl CD16, CD64, CD32,
CD11b, ¢ o1eHKOI1 TUIOTHOCTHA KCIPECCUU 1O WH-
TeHCUBHOCTU (payopecueHuu (MFI).

Ilepen BkIOUEHHMEM AeTeil B HCCAeIOBaHUE Y
pomuTteneir ObLIO TIONydYeHO WHGOPMHUPOBAHHOE
corjlacue Ha ydacTtue B mcciegoBaHuu, 3abop [1K,
00paboOTKy MaHHBIX W ITyOJUKAlLIMIO PEe3yJbTaToOB B
COOTBETCTBUM C XEeJIbCUMHKCKOU nexiapanueii Bece-
MHUPHOU MEAUILIMHCKOM aCCOLIMALIN.

JIast cTaTUCTUYECKON OO0pabOTKM MCIIOJIbh30Ba-
mmck Microsoft Exel 2016 u StatPlus 2017. B cpaBs-
HEHMU TPYNIl MPUMEHSIJIUCh HermapamMeTpuyecKue
kputepun: U-kpurtepuii MaHHa—YUTHU U Kpu-
Tepuid lanupo—Yunka. Pe3yibTaThl BbIpaxaiu B
BUIe MeauaHbl (Me) 1 MTHTEepKBAaHTWJIBHOIO pa3Maxa
(Qo.25-Qp 75). Pazmuuue rpymin nojiarajay CTaTUCTUYE-
cKu 3HaYUMBIM T1pu p < 0,05.

Pe3synbTaThl 1 0BCyxaeHNe

AHaJIM3  TIOJIYYEHHBIX JaHHBIX  TPOJAEMOH-
ctpupoBas, yto B IIK ycioBHO 310pOBBIX Je-
Teil perucTpupyercsi MaxkopHasi CyONOITyJISILIUsI
HI' — CD16"CD64 CD32"CDI11b*, moxst KOoTOpoi
cocrtapisiet 98,0 (96,5-98,7)%, xapakTepusyola-
SICSI BBICOKUM YPOBHEM IIJIOTHOCTH 3KCIIPECCUU
no MFI CDI16, cpeanum MFI CDI11b u CD32,
YTO COOTBETCTBYET (DEHOTUIy CyONOILy/IsILUKU
CD16YECD64-CD32m4CD11b™d, TIpu atom B ITK
TPYIIITbI CPaBHEHUsI | MPUCYTCTBYET TAKXKE MUHOPHAsT
cyononynsiuusgs — CDI167"CD64*CD32*CD11b"HI,
KOJIMYECTBO KOTOpoit cocrasimster 1,3 (0,4-1,6)%,
UMeIoIIasl OMHAKOBOE C MaXKOPHOU CyOTOMyJIsIIeit
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TABJILA 1. BNIUSAHUE FEKCANENTUOA HA ®EHOTMN CYBMONYNALUNA
CD16*CD64-CD32'CD11b* U CD16*CD64*CD32'CD11b* HEUTPOOUNBHbIX FPAHYNOLIMTOB YCNOBHO 3[0POBbIX
DETEW U IETEN C OCTPOM AECTPYKTUBHOW NHEBMOHMEWN IN VITRO, Me (Q;,5-Q, 75)

TABLE 1. EFFECT OF HEXAPEPTIDE ON PHENOTYPE OF CD16*CD64:CD32°CD11b* AND CD16°CD64*CD32*CD11b*
NEUTROPHIL GRANULOCYTES OF CONDITIONALLY HEALTHY CHILDREN AND CHILDREN WITH ACUTE DESTRUCTIVE
PNEUMONIA IN VITRO, Me (Qq 55-Qy-s)

Cy6nonynsuua CD16*CD64- CD32*CD11b*HI
Subset CD16*CD64-CD32*CD11b*NG

Mpynnbl %HIr
Groups %NG MFI CD16 MFI CD32 MFI CD11b

thenoTun CD165MCD64-CD327C D11 b

phenotype
HI" ycnoBHO 300poBbIX
AeTen A0 UHKyGauun 98,0 132,5 5,7 22,4
NG of Healthy children before (96,9-98,7) (120,5-144,5) (4,4-6,2) (20,9-25,7)
incubation
HI" ycnoBHo 300p0OBbIX ceHoTMN CD16s"CD64-CD32™¢CD11b™¢
geTen nocne MHKy6auum phenotype
crn
NG of Healthy children after 98,7 131,8 5.9 19.7
incubation with HP (97,8-99,2) (125,4-133,5) (4,8-7,6) (16,9-20,7)
HI peten c OAON oo ¢deHoTUN CD16™‘CD64-CD32™4CD11bdm
MHKy6auum phenotype
NG of Children with ADP 55,8* 112,2* 4.9 15,2*
before incubation (35,3-74,8) (86,1-115,7) (3,7-6,2) (14,7-15,5)
HI peten ¢ OAMN nocne teHoTMn CD169"CD64-CD32™¢CD11b™id
MHKy6auum c I phenotype
NG of Children with ADP after 49.6* 123,5% 6,11 23,75
incubation with HP (24,1-73,4) (118,5-134,7) (4,5-8,3) (21,1-28,0)

Cy6nonynsuuna CD16*CD64*CD32*CD11b*HI"

Subset CD16*CD64*CD32*CD11b*NG
V)
0//°,|\]Ig MFI CD16 MFI CD64 MFICD32 MFI CD11b
(o)

HI' ycnoBHO 300poBbIX ¢eHoTtun CD16™CD64sMCD32m¢C D11 b™id
JeTeil 1o MHKy6aLum phenotype
NG of Healthy children before 1,3 91,5 9,3 6,5 19,8
incubation (0,4-1,6) (82,2-106,5) (9,2-9,6) (5,0-8,9) (16,4-26,9)
HI" ycnoBHO 300poBbIX ceHOTUN CD16™¢CD64""CD32"CD11 b
peTen nocne MHKy6auumu phenotype
crn
NG of Healthy children after 1,2 89,6 23,3 7.6 16,8
incubation with HP (0,9-1,3) (80,8-91,7) (14,98-30,20) (4,96-10,00) (16,0-19,2)
HI peten c OAON oo deHoTUn CD16™¢CD649™CD32m4C D11 bbright
MHKy6auum phenotype
NG of Children with ADP 52,6* 129 3,1* 7,2 31,2*
before incubation (41,8-54,9) (83,5-131,0) (2,9-3,4) (5,6-7,9) (27,3-35,2)
HI peten ¢ OAMN nocne ¢eHoTUN CD16™¢CD644mCD32™¢CD11b™id
MHKyGauum c M phenotype
NG of Children with ADP after 47 9* 91,7 3,3* 5,2 17,30
incubation with HP (23,9-51,3) (57,8-117,0) (3,0-3,9) (2,8-8,6) (15,8-17,9)

MpumeyaHue. * — 3HaYMMble Pa3nUyms OTHOCUTENBLHO rPYMMbl YCIIOBHO 340POBLIX AeTel, p < 0,05; A — 3HaYMMble pa3nuuus
oTHocuTenbHO rpynnbl Aeten ¢ OAM, p < 0,05.

Note. *, significant differences relative to the group of healthy children, p < 0.05; *, significant differences relative to the group of

children with ADP, p < 0.05.
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ocHaueHue nmo MFI CDI11b u CD32, 6osee HU3KUIA
MFI CDI16 u ornmyatomasica askcrnpeccuein CD64,
¢ ¢denoruriom CD16mMdCD64%rEnCD32m4dCD]1 1bmid
(Tabn. 1).

ITpu ouenke apdpexron BusgHus I'T1 va HI rpyn-
Bl YCJIOBHO 300POBHIX AeTeil yCTAaHOBJICHO COXpaHe-
HUE cofepKaHUSI MaKOPHOW M1 MUHOPHOM CyOIomny-
gaumii (p; , > 0,05), MFI CD16, CD32 u CD11b B
obeux cyononynsauusx HIT ocraBamuch Ha ypoBHe
rokasaTeJieil Tpynnsl cpasHenus 1 (p, , ; > 0,05) Ha
¢one nosbieHus B 3 paza MFI CD64 B cyGrionyJisi-
mu CD16"CD64'CD32"CD11b*HI oTHOCUTENBHO
nokazareseit 1o nukyoauuu (p < 0,05) (ta6a. 1).

UccnenoBanue IIK nereii ¢ OHI1 nmo3Boyimiio
YCTAaHOBUTh AOCTOBEpHOE CHUXeHue B 1,7 pa3s
monu MaxopHoi cyomomnyisuuu (p < 0,05) or-
HOCUTEJIIBHO TIoKa3aTejdeil YCIOBHO 3IOPOBBIX
neTeit, ¢ TOosSBIeHHMEeM TpaHC(HOPMUPOBAHHO-
ro denorurra CDI16m¢CD64-CD32m¢CDI11b%™HT,
umemoniero cHmwkeHHsli MFI CDI16 u CDI11b
(p1.,<0,05) n Hemamenenusit MFI CD32 (p > 0,05).
Kommuecteo HIT MuHOpHON CcyOmomyasiium B
rpymre cpaBHeHus 2 yBeauuywiochk B 30 pa3 ot-
HocuTesbHO rpynnbl cpaBHeHus 1 (p < 0,05), Ha
done cHkenus B 3 paza MFI CD64, yseandeHus
B 1,6 paz MFI CDI11b (p, , < 0,05) u TeHaeHuuit
k ysesmyeHnuto MFI CD16 u CD32 (p, , > 0,05),
9TO XapaKTepu3yeT (PEHOTUIT CYOITOMyJISIIAM KaK
CDI16e"CD644mCD32m4CD11b% e (Tabo. 1).

B oo6pasuax IIK gereit ¢ OAIl mo-
cne wuHkyoauuu c¢ ITI comepxaHue cy6Io-
nyasunin  CD16"CD64-CD32*CDI1b*HIT n

CD16"CD64"CD32*CDI11b*HI’ He  wu3MmeHsI-
JIOCh U OCTaBaJIOCh Ha ypOBHE ITTOKasarteyieil rpyri-
nbl cpaBHeHusi 2. Ilpu 3TOM oTMmevanach pe-
opraHuzanus (QEeHOTUIIMYECKUX Tpoduwieid a0
okasareJiell yCJIOBHO 3I0POBBIX HETEH: YCUIECHUE
MFI CD16 n MFI CDI11b B MaxXopHO#i CyOIOITy-
jauuu (p, , > 0,05), ¢ BoccraHOBIEHUEM (DEeHOTHUIIA
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CD16e"CD64-CD32™4CD11b™id, u CHIXeE-
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un (p;, , < 0,05), ¢ mpuobpereHneM beHoTUNIA
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gsauuii HI, uckiiouyeHuWe cocTaBUIO HOCTOBEPHOE
yBeJimueHue B 3 pasa akcrpeccun CD64 B MuHOp-
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