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Lens uccneoosanus. Hzyuums cooepiicarne MONEK) bl MENCKIEMOUHOU adze3uu - SP-cenexmuna, e2o nueanoa
SPSGL-1 u mpomboyumapHo-1eikoyumapHuix Kodazpeeamos 8 Niame Kpogu y 300p08blX Oemell PAa3H020
6o3pacma.
Mamepuanst u memoost. Ilposeoero uccreoosanue yenvhou kposu 111 300posvix demetl 6 6o3pacme om 7
mecayes 0o 14 nem. Ilepugepuneckyro kposb demeti 3abupanu 6 eaxyymmuvle npooupku ¢ I/{TA. Bvisenenue
MPOMOOYUMAPHO-TIEUKOYUMAPHBIX ~ KOMNJIEKCO8 NPOBOOUNU  OOWENPUHAMbIM  CHOCOOOM € NOMOWbIO
MOHOKIIOHANbHLIX aumumen (MrkAm), KonviocuposanHulx ¢ paziuyHvimu gayopoxpomamu. OyeHKy cooepicanuisl
MOREKYNL MEdHCKIemOyHoU adee3uu - sP-cenexmuna u sPSGL-1 npoeoounu memooom MyibmunieKCHo20 aHAaU3a
Ha nPomoyHoM yumomempe. /s cpagnenus: gcex 6 ucciedyemuix epynin no 00HOMY KOIUYECMBEHHOMY NPUSHAKY
npumensincss kpumeputi Kpacxena—Yonnuca (H). [Tlpu uanuuuu cmamucmuyecku 3HAYUMBIX PA3TUYULL
NPOBOOUNIOCH NONAPHOE CpasHeHue ¢ nomowvio kpumepus Manna-Yumnu (U) ¢ nonpaskou bonugepponu.
Pesynomameot. Ycmarnognero, umo ¢ ygenuuenuem 603pacma oemeti Co0epicanue MONeKyIbl MeiCKIemoOuHou
aoeesuu sP-cerexmuna nocmenenno cuudicanrocs. Maxcumanvhoe codepoicanue sP-cenexmuna nabniooanoce y
demell 00 2004, a 3amem NOCMENEHHO YMEHLULANIOCL 8NI0Mb 00 cmapuiell 603pacmuoil epynnul (Oemu 12 nem u
cmapuie), u 8 pezyavmame HabAOOAI0Ch e20 naoerue 8 5,8 pasa. Bviasneno, umo ¢ yseruuenuem gospacma
demeiti cooepocanue SPSGL-1 ne uamensiioco, korebanue 3HaueHull 8 pa3HvlX 603PACHHBIX 2PYNRAX COCMABIIALILO
om 52,8 0o 140,7pg/ml. Obnapyscena 0ocmosepHas Koppensyus mexcoy cooepiicanuem sP-cerexmuna u
cooepocaruem PNeuC  (mpomboyumapro-neimpopuivhvix xoacpecamos), PLymC (mpomboyumapho-
TUMPOYUMAPHBIX KOAZPe2amos) 8 nepugheputeckol Kposu 300posvix 0emell paznozo 803pacma.
3axniouenue. Konuuecmeo sP-cenexmuna cuudgcaemcs ¢ eospacmom, a cooepowcanue sPSGL-1 ocmaemcs
HeusmennviM. [lpu smom HabaoOaemcs 00CmosepHas Koppensyus medxncdy cooepoicanuem SP-cenexmuna u
PNeuC, a maxace PLymC.
Kniouesvie cnoea: monexynot medckiemounou aoeesuu, sPSGL-1, sP-cenexkmun, mpomboyumapHo-
JlelUKOyumapHole Koazpe2amsl, 300posble Oemiu.
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CONTENT OF SOLUBLE P-SELECTIN, PSGL-1 AND PLATELET-LEUKOCYTE
COAGGREGATES IN HEALTHY CHILDREN OF DIFFERENT AGES
Chita State Medical Academy, 39a Gorky Street, Chita, 672000
Aim. The study of the content of the intercellular adhesion molecule - sP-selectin, its ligand sPSGL-1, and
platelet-leukocyte coaggregates in blood plasma in healthy children of different ages.
Methods. Whole blood was studied in 111 healthy children aged 7 months to 14 years. Peripheral blood of
children was taken into vacuum tubes with EDTA. Detection of platelet-leukocyte complexes was carried out
in a conventional way using monoclonal antibodies (Mab) conjugated with various fluorochromes. The content
of intercellular adhesion molecules, sP-selectin and sPSGL-1, was assessed by multiplex analysis on a flow
cytometer. The Kruskal-Wallis test (H) was used to compare all 6 study groups on the same quantitative basis.
In the presence of statistically significant differences, a pairwise comparison was carried out using the Mann-
Whitney test (U) with the Bonferroni correction.
Results. It was found that the content of the intercellular adhesion molecule sP-selectin gradually decreased.
The maximum content of sP-selectin was observed in children under one year old, and then fell by 5.8 times
in children of the older age group (children aged 12 years and older). It was found that the content of sPSGL-
1 did not change. The fluctuation of values in different age groups ranged from 52.8 to 140.7 pg/ml. A
significant correlation was found between the content of sP-selectin and the content of PNeuC (platelet-
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neutrophil coaggregates), PLymC (platelet-lymphocyte coaggregates) in the peripheral blood of healthy
children of different ages.

Conclusions. The amount of sP-selectin decreases with age, while the content of sSPSGL-1 remains unchanged.
At the same time, there is a significant correlation between the content of sP-selectin and PNeuC, as well as
PLymC.

Keywords: intercellular adhesion molecules, sPSGL-1, sP-selectin, platelet-leukocyte coaggregates, healthy
children.

M3BecTHO, UTO K MOJEKYyJaM MEKKIETOUYHOM aare3ud OTHOCST TIpyHIy INIMKOIPOTEUAOB,
KOTOpBIE€ BBIMOJHSIOT POJb PELENTOPOB M pacrojaraioTcs Ha MemOpaHe KieToK. OHU CIIOCOOHBI
CBS3BIBAThHCS C JIMTAHJAMU Ha MOBEPXHOCTU APYTUX KIETOK U MHULMHMPOBATH TEUEHUE PA3THUHBIX
MPOLECCOB, MPOUCXOAANIMX B OpraHu3Me, HampuMmep, Bocnajienue u remocras [1]. Kpome storo,
JTAaHHBIE MOJICKYJIBI SBIISIOTCS BaXKHBIMHU (DaKTOpPAaMHU, BIUSIONIUMHI HA Pa3BUTHE UMMYHHOTO OTBETa
[2]. OnHuM U3 npencTaBUTENIe MOJIEKYJT MEKKJIETOUHOM a/Ir€3UM SIBJISETCS CEMEUCTBO CEJIEKTUHOB.
CeNeKTUHBI HKCHPECCHPYIOTCS Ha TOBEPXHOCTH KJIETOYHOH MEMOpaHbl aKTHBHPOBAHHBIX
JIEHKOIUTOB, YHAOTEITUATHHBIX KJIETOK U TPOMOOIIMTOB, MMOATOMY pa3inu4aroT L-, E- u P-cenextunsl.
benok MexXKiIeTouHOM anre3nn, P-cenekTrH, B MOKOSIIIUXCs TPOMOOIIUTAX JOKAJIM30BaH B TpaHyJiax,
a MpU UX aKTUBALIMU U BHICBOOOKACHUH IPAHYJI MOSBISIETCS HAa IOBEPXHOCTU MeMOpaHsl [3].

[Tomumo MeMOpaHHBIX (OPM, ACCOLMUPOBAHHBIX C KIETOYHON MOBEPXHOCTHIO, MOJICKYJIBI
MEXKJIETOYHON aJre3uu MpeJCTaBICHbl pacTBOPUMBIMU (opMaMu B miia3mMe KpoBuU. Hekoropswie
aBTOPBI ONHCHIBAIOT, YTO IIEAJUHT (OTPHIB MOJIEKYJ C TIOBEPXHOCTH MEMOpaH) MPUBOAUT K TOMY,
YTO OHM IMOMNAJal0T B KPOBOTOK U MOTYT OBITh OOHApy>X€HbI B Pa3IUYHBIX OMOJIOTMYECKUX
KHUJIKOCTSX, OJ1aroapst 4eMy B KPOBU HaXOJAT pacTBopuMyto popmy P-cenextuna u PSGL-1 [4,5,6].

B ocHoBe HauanbHOrO 3Tana npoiecca aare3uu (POUIMHTA) JIEUKOLUUTOB K aKTUBUPOBAHHBIM
SHJIOTEIHAIBHBIM KJIETKaM U TpoMOoLuTaM JeXuT B3aumoeicTeue P-cenextun - PSGL-1. PSGL-1
— 9TO TpaHCMEMOpaHHBIH O€JIOK JICMKOIIMTOB, KOTOPBIM AKCIPECCUPYETCs Ha HEUTpodumiax,
MOHOIIUTaX, TuMdonurax [7,8]. Bzaumoneiicteue P-cenexkrnna ¢ PSGL-1 npuBoauT k 3aMesIeHHIO
pPOJUIMHIa WMMYHHBIX KJIETOK, DPa3BUTHIO OoJjiee MPOYHOW aJare3ud JEHKOLMTOB C KIETKaMH
SHIIOTENHS U 00Pa30BaHUIO TPOMOOIIUTAPHO-JIEHKOIIUTAPHBIX Koarperaros [9, 10].

CeneHus 0 CoiepKaHUU PaCTBOPUMOM (hOPMBI MEKKIIETOYHON aare3uu - SP-ceiekTuHa u ero
muranaa sPSGL-1 B nepudepudeckoil KpoBU y 310pOBBIX JI€TeH pa3HOro BO3pacTa eAMHUYHEI [27].
Taxxke orpaHuueHbl JUTEpAaTypHbIE HaHHbIE 00 aAre3MOHHOM TPOMOOIMTAPHO-TICHKOLUTAPHOM
B3alMOJCHCTBUM Yy 370pPOBBIX JeTei. Tak, ONMCaHO YBEIMYEHHUE OTHOCHUTEIBHOTO COAEPIKAHUS
PMonC (Platelet Monocyte Coaggregates) B KpOBH 3JIOPOBBIX 7-JIETHHX JCTEH B CpPaBHEHUHU C
B3pocibimMu [11].

bnarogaps anre3noHHBIM KOHTAKTHBIM B3aUMOJICHCTBHM C Pa3IMYHBIMHU BUJAMU JICHKOIIUTOB
(muMmorTamMu, MOHOLIUTAMHU, HEUTPOPHIaMU) TPOMOOIIMUTHI MOTYT BIUSATh HA MHUTPAIHIO KIETOK
KpoBH, (OPMHUPOBAHHE HMMYHHOTO OTBETa M TEM CaMbIM yYacTBOBAaTh B IATOT€HE3€ MHOTHUX
3aboneBanuii [12-15]. B MHOrouncneHusix padotax [16-21] onmucaHbl «MOCTBI», Y4aCTBYIOIIUE B
(bopMHPOBaHUHU JTEUKOLIUTAPHO-TPOMOOIIUTAPHBIX KOHTAKTOB C YYaCTHEM PAa3IMYHBIX PELENTOPOB U
WX JIUTAHJIOB B YCIOBUSIX KPOBOTOKA. [T0Ka3aHO, 4TO B YCIOBHSIX KPOBOTOKA KOHTAKTHI IMM(OITUTOB
u TpomOonuTOB obecrneunBaroT Mosekysisl CD40L (CD154), PSGL-1 (CD162) u B2-unTerpuHsl,
KOHTAKThI NOTMMOP(OHYKIIeapoB ¢ TpomboruTamu — P-cenextunsl u B2-unrerpunsl (CD11b/CD18)
[16-21]. Ognako, riaaBHYIO poJib B 00pa30BaHWM TPOMOOIUTAPHO-JICHKOIUTAPHBIX KOAarperaTtoB
urpaet napa — 3to P-cenektun (CD62P) u ero murang - PSGL-1 (CD162) [22]. CpaBHuUTe/NbHAS
orieHKa cojepkanusi sP-cenexktura m ero juranga sPSGL-1 ¢ kommuectBoM TpomOOUIUTapHO-
JEUKOLMTAPHBIX KOArperaToB B KPOBU 3/10POBBIX AETEH Pa3HOr0 BO3pacTa paHEEe HE MPOBOAMIIACK.

Heap ucciaenoBaHMsi: U3yYUTh COAEpKaHWE PACTBOPUMOMN MOJEKyibl sP-cenexktunHa, ero
muranaa sPSGL-1 u TpomMOonuTapHO-TEHKOIUTAPHBIX KOATrPEraToB B IUIa3Me KPOBH Y 3/10POBBIX
JIeTei pa3HOro BO3pacTa.

Martepunan u Mmetoasl. Vccnenosanue npoBoguin coryiacHo nporokony Konsennuu Coera
EBpomner 0 mpaBax venoBeka u ouomenuimae 1999 r. u Xenscunkckoi aexiapanuun BMA 2000 r.
OOBEKTOM HCCIICAOBAHUS CIYKWJIM 00pa3lbl BEHO3HOH KPOBU MPAKTUYECKHU 3I0POBBIX JIETEH,
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MOJTy4eHHbIE MyTeM MyHKUUU Nepudepruueckoil BeHbl U COOpaHHBIE B BaKyyMHBIE MPOOUPKU C
O/ITA. Bcee nuccnenoBanus NpoBOJWIM B paMKax AUCIAHCEPHOW MPOTrpaMMBbl JIJIsl CBOEBPEMEHHOIO
BBISIBJICHHSI CKPBITHIX BapuUaHTOB OOMeHHOW matoioruu. llpu3Haku BocnaluTeIbHOW peakluuu B
HCCIIEyeMbIX TPYIIaxX AeTeH M0 COCTOSHUIO epueprudecKkoii KpoBH (TIOKa3aTeIn OOIIEero aHanusa
KpOBH, COJIEpKaHUE OCIIKOB OCTPOU (ha3bl BOCHIATICHHS) OTCYTCTBOBAJIH.

O6cnenoBano 111 mpakTuyecku 310pOBBIX eTei 1 U 2 TpymIl 310pOBbs B BO3pAcTe OT 3 Mec.
no 14 ner. Bce petm Obutm paszjienieHbl Ha 6 OOCIEIyeMBbIX TPYII, COTJIACHO MPaKTUYECKOMY
pykoBozcTBY «MMMyHosorust nerckoro Bo3pacta» lllepouna A.1O., [TamanoB A.Jl. 2006 rox: 1-s
rpynna — netu 10 1 roga, 2-1 rpynna — ot 1 roga no 2 net, 3-s rpynmna — ot 2 10 6 jaet, 4-4 rpynna —
ot 6 1o 8§ ner, 5-a rpynna — ot 8 1o 12, 6-s1 rpynmna — aetu crapuie 12 ner. [loarorosky o0pasmos
nepudeprudeckoil KpoBH U HACTPOHKY MPOTOYHOTO LHUTOGIyOpUMETpa MPOBOIUIN B COOTBETCTBUH
¢ pexkoMeHaanusIMu, u3noxxkeHusiMu C. B. XaligykoBeiM 1 coaBT. [23].

Kputepun BkiItOYeHHS B UCCleIoBaHHe: HH(POPMUPOBAHHOE JOOPOBOJILHOE COTJIacHe
poauTeneil aeTel Ha yyacTre B HCCIIEIOBAaHNY; 30POBBIE 1eTH 1 M 2 TPyl 310pOBbsI B BO3pacTe OT
3 Mec. 110 14 neT, nocie ocMOTpa BpauoM-IeIuaTpoM, 0e3 KIMHUYECKUX MTPU3HAKOB U OTCYTCTBUU B
aHaMHe3€ aJUIepruH, HH(QEKIMOHHBIX, BOCTIAJIMTEIBbHBIX W XPOHMUYECKHX 3a00JieBaHM, HE
MIPUHHUMAIOIINE JIEKAPCTBEHHBIX CPEJICTB BO BpEMs HCCIIEAOBAHUS U B T€UEHHE 2 HEJl. 0 MPOBEACHUS
HCCIIeIOBAaHMS; UMEIONINE B epueprudeckoil KpOBU YPOBHU OEIKOB OCTPOH (ha3bl BOCHANICHHUS U
NJI-6 He mpeBblaNe HOPMaJIbHbIX 3HAYCHUH.

Kpurepun wuckiodeHuss U3 HUCCIENOBaHMA: JETH crapiie 14 jer; ¢ MH)EKIMOHHBIMH H
BOCHAJIUTEIbHBIMU  3a00JIEBaHUSIMU, C  aJUIeprUYecKUMU  3a00JIeBaHHUSMHM B aHaMHE3E;
IIPUHUMAIOIIKE JIEKapCTBEHHbIE CpeACTBa. Tarke HCKII0YalUCh AT 3, 4, 5 TpyI 30pOBbS U I€TH,
YbU POAUTENH (3aKOHHBIE MTPEJICTABUTENN) OTKA3aIUCh OT YYacTHs B UCCIIEI0BAaHUH.

HccnenoBanue yposHs (pg/ml) sP-selectin u sSPSGL-1 B mia3me KpoBH IPOBOIMIIN € TOMOIIIBIO
MYJITUIIEKCHOTO aHajin3a Ha MPOTOYHOM IUTO(IyOpHUMETpe C HCIOJIb30BaHHEM HaOOpOB C
gactuniamu Human Thrombosis Panel (katamoxxusiii Homep 740892) (Bio Legend, CIIIA) cornacHo
WHCTPYKIIMU (GUPMBI-TIpOoU3BOaUTENS. Peructpamnuio nanueix mpooauian Ha npudope CytoFlex LX
(Beckman Coulter, CIIIA), ananu3 BeimosHsud B nporpamme Bio Legend’s LEGENDplex™ data
analysis software v8.0 (Bio Legend, CIIIA).

BrisiBnenue TpomMOOIMTapHO-TEHKOUUTAPHBIX KOMILUIEKCOB TMPOBOJMIN  OOLICTIPHHATHIM
CHOocoOOM € MOMOIIBI0 MOHOKJIOHAJIBbHBIX aHTUTEN (MKAT), KOHBIOTUPOBAHHBIX C Pa3IWYHBIMU
¢dyopoxpomamu [24]. Jlanee copepikaHue JEHKOIUTAPHO-TPOMOOLIUTAPHBIX KOMILIEKCOB U3ydaln
cpenu Hertpodunon (Platelet Neutrophils Coaggregates, PNeuC), monorutoB (Platelet Monocyte
Coaggregates, PMonC) u mumdoruroB (Platelet Lymphocyte Coaggregates, PLymC). us
BBISIBJICHHSI OCHOBHBIX MOMYJISIUN JEHKOLUTOB U TPOMOOLMTAPHO-IEHKOLUTAPHBIX KOMILIEKCOB
MPUMEHSIACh  MAaHENh MOHOKJIOHAJIBHBIX  AHTUTEN, KOHBIOTUPOBAHHBIX C  PA3IMYHBIMU
dbayopoxpomamu. Mcrionb3oBanuck cieayromniue antutena npousBoacTsa Beckman Coulter, CIIA:
CDA42a-FITC (xnon SZ1, xat. Ne IM1757U), CD14-PE (xi1on RMOS52, kat. Ne IM0650U), CD56-
PE (xiou N901 (NKH-1), xat. Ne IM2073U), CD19-ECD (xnon J3-119, kat. Ne IM2708U), CD16-
Pacific Blue (xmon 3GS8, kat. No A82792), CD45-Krome Orange (kmoH J.33, xat. Noe A96416);
anTutesno npousBojacTtBa Becton Dickinson, CIIIA: CD3-BUV661 (kinorn UCHTI, kat. Ne 612964).
VY naneHue 3pUTPOLUTOB U3 00Pa3I0B OCYNIECTBISUIN MPU MOMOIIYM KOMMEPYECKOTO JTU3UPYIOIIETO
pactBopa BD FACS™ Lysing Solution (kat. Ne 349202, Becton Dickinson, CIIIA). ITo 3aBepmeHnn
MHKyOarmu o0pasIbl OJHOKPATHO OTMBIBAIM OT HECBSI3ABIINXCS AaHTUTEN N30BITKOM 3a0yhepeHHOTro
dbocharamu puznonornyeckoro pactopa (7 mua npu 300 g), a MOIyISHHBIA KIECTOYHBIN 0CaJIOK
pecycrienaupoBan B 300 Mk 3al0ydepenHoro ¢docdatamu (U3HOIOTHUECKOTO PacTBOpa,
conepxkasuiero 1 % wueitpansHoro napadgopmansiaeruaa (kat. Noe HT5011, Sigma-Aldrich, CILIA).
AOCONIOTHBIE 3HAUYEHHUS OBUIM TOJIyYeHBl B OJHOIUIAT(OPMEHHON CHCTEME C MOMOIIBIO pearcHTa
Flow Count™ (Beckman Coulter, CIIA). Ananu3 o00pa3loB MNPOBOAWIN Ha MPOTOYHOM
mutopiayopumerpe CytoFLEX LX (Beckman Coulter, CIIIA), ocHaIleHHOM YeThIpbMS AUOAHBIMU
nazepamu 355, 405, 488 u 561 am. O0paboTKy HUTOPIYOPUMETPUUECKUX TaHHBIX MTPOBOIUIN MIPH
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nomoru nporpamMm CytExpert software v.2.0 u Kaluza™ v.2.1.1 (Beckman Coulter, CIIIA). B
Kak7oM obpasiie aHanuzupoBaiu He MmeHee 50 000 mumdoruToB nepudepudeckoit kposu (puc. 1).

Cratuctuueckast oopadotka. [Ipy mpoBeieHNN CTAaTUCTUYECKOTO aHaIN3a PYKOBOICTBOBAIUCH
INpUHIMIIAMA MEXIyHapoIHOTO KOMHTETa peAaKTOopoB MeaunuHckux kypHaioB (ICMIJE) u
pekoMeHmanusIMu « CTaTUCTUYECKUN aHadu3 W METOJbl B MyOnaukyemon smrepatype» (SAMPL).
HopmanbHOCTh pacrpeneneHuss IPU3HAKOB OLEHUBAIM C noMouibio Kpurepus [llanupo—Ywunka.
Y4uuThIBas HETAyCCOBO pacIpeiesieHIe, KOJIMYECTBEHHbIE TPU3HAKH MPEICTABICHBI B BUI€ MEIUAHBI
u 95 % nosepurenbHoro untepaia: Me [95 % nosepurenbusiii unTepsan (A)]. na cpaBHeHus
Bcex 6 oOcienyeMbIX TpyNI MO OAHOMY KOJIMYECTBEHHOMY NPHU3HAKYy MPUMEHSUICS KpUTEpHid
Kpackena-Yomnuca (H). Ilpyn Hanuuum cTaTUCTUYECKU 3HAUYMMBIX Pa3In4Mi IMPOBOAMIIHN MOTIAPHOE
cpaBHeHHE ¢ oMoIbio kputepus Manna—Yutau (U) ¢ monpaBkoii bordepponu. Bo Bcex cimydasix
pasnuyMs CUUTAIM CTAaTUCTUYeCKH 3HauyuMbIMH mipu p <0,05. Cratuctuueckyio o00pabOTKy
pe3yJIbTaTOB HCCJIECIOBAHUS OCYIIECTBISUIM C MOMOIIbIO makera mnporpamm [BM  SPSS
StatisticsVersion 25.0 (International Business Machines Corporation, license No.Z125-3301-14,
CILIA).

PesyabTaThl. OOHapyXeHO, 4TO, HauWMHas C MIIAJEHUYECKOro BO3pacTa cojepxaHue sP-
CEJIEKTHHA TIOCTENEHHO CHIbKaoch. OOparniaetr Ha ce0s BHUMaHHE, 4TO KOJINYecTBO sP-cenekTuna
0Ka3aJ0Ch MaKCUMaJbHBIM B 1-i1 Hccnenyemoii rpymnne (netu Ao 1 rona) u npesbimaio B 5,8 pas
aHAJIOTUYHBIA TIOKa3zatenb y aeteit 12 metr u crapme (U = 0,00; p = 0,001) (puc. 1). [lomooubIE
pa3nuyus HaOJIIOJAINCH MEXKAY APYTUMH MCCIIETyEMBIMU BO3PACTHBIMU Ipynnamu jaetei (tadum. 1).
[IpencraBieHHbIE TaHHbIE YKa3bIBAIOT HA TO, UTO COZiepkaHue sP-ceeKTuHa B KPOBH YMEHBIIAIOCH
110 Mepe B3pPOCICHUS JeTell, U K MyOepTaTHOMY IEPHOY €r0 KOJIMYECTBO JOCTUTAI0 MUHUMAIBHBIX
3HA4YECHMI.

VYcTaHOBIEHO, YTO € yBEJIMYEHHEM Bo3pacra aered coxaepkanue sPSGL-1 He m3Mmensnock
(p>0,05), xonebanue 3HaUECHUH B Pa3HBIX BO3PACTHBIX TPyIIax cocTaBisuio oT 52,8 no 140,7 pg/ml.
(Tabm. 1).

BrisBieno, uro abcomotHoe conepkanne PNeuC Obl10 MakCMMalbHBIM B 4-i UCCIIeTyeMOi
rpynmne (1ety ot 6 1o § JIeT), 4TO IPEBBIIANO0 B 6 pa3 aHAJIOTMYHbBIN [TOKa3aTenb y aeTeil 1o 1 roxa
(U=86,0; p=0,002) (puc. 2). Onnako oTHOCcUTeNbHOE conepkanue PNeuC B nepudepudeckoit KpoBH
ObUIO MUHHMAJIBHBIM Y JIETEH MepBOTro T0/1a )KU3HU U MOCTENEeHHO Bo3pacTaio K 12 roxam (U = 55,0;
p = 0,006) (puc. 3). AbGcomoTHOe coaepxkanne PMonC (TpomMOOIIUTapHO-MOHOIIUTAPHBIX
KOarperaTtoB) OCTaBaJIOCh HEM3MEHHBIM BO BCEX Bo3pacTHbIX Ipymmax (p>0,05). Ilpu stom ux
OTHOCUTENIbHOE cofepkaHue K 8—12 romam yBeamyuBasioch B 1,5 paza mo CpaBHEHHIO C JIEThbMU B
Bozpacte A0 1 roga (U = 62,0; p = 0,012). KpuBaga otHocurenpHoro conepxxanus PMonC
BOJTHOOOPA3HO M3MEHSIACh C BO3PACTOM, JOCTHTast MUKOB B 2—6 u 12 net (puc. 4). AGCOIOTHOE 1
OTHOCHUTEIIbHOE coJiepKaHne TpomOouuTapHo-muMponurapasix koarperatoB (PLymC) nocrenenno
CHHXAJIOCh C BO3PAaCTOM, JIOCTUTas MUHUMAJIBHBIX 3HaYeHHH y neteit 12 jet (puc. 2 u 3). Kpussie
BO3PACTHON IMHAMHMKH OTHOCUTENIbHOTO U abcommoTHoro coaepkanust PNeuC u PLymC y 310poBbIx
JIETEH XapaKTepU30BATUCH HATUIHEM (DPU3HUOJIOTHUECKOTO TIEpeKpecTa B Bo3pacte 2—6 yet (puc. 2 u
3) [25].

Panee Hamu BbIsIBIICHa 3aMeTHasi 0OpaTHasi KOPPEIALMOHHAS CBA3b MEXKY BO3PACTOM JAeTel U
nokazareinsimu  PLymC [26]. OOnapykeHO, 4YTO KOJWYEeCTBO SP-celekThHa Koppenupyer ¢
conepxxanueM PNeuC (tpomOonmTapHo-HeHTpopmibHbIX KoarperatoB) 1 PLymC (TpombonurapHo-
TUMQOIUTAPHBIX KOArperaToB) B KPOBU 3/JOPOBBIX JIeTell pazHoro Bo3pacta (tadu. 2, 3). Tak Mexy
KOJINYECTBOM SP-ceneKTMHAa M OTHOCHUTENbHBIM coaepkanueM PNeuC mpucyTCTByeT yMmepeHHas
oOparHast koppemsiuuoHHast cBsizb (r = -0,385; p <0,001) (tabxn. 2). Ilpu stom HabmOaNACh
yMEpeHHas NpsAMas KOPPEJSAIMOHHAs CBSI3b MEXAYy OTHOCHUTEIbHBIM cojepkanueM PLymC wu
conepxanueM sP-cenexruna (r = 0,490; p <0,001) (Tabmn. 2). OOHapykeHa ymMepeHHast IpsiMasi CBSI3b
MeXay abcomoTHhIM KommmuectBoM PLymC u comepkanmem sP-cenektuna (r = 0,385; p <0,001)
(Tabn. 3). Mexny abcomoTHbM KommdecTBoM PNeuC u xonndectBoM sP-cenexktrHa Habmroanach
cnabas xoppemsimonHas cBa3b (r = -0,239; p <0,05) (tabn. 3). KoppemsiimoHHasi CBSI3b MEKIY
conepxkanueM PMonC u sP-ceneKTHHOM He BBISIBICHA.
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Tabmmma 1
Copepxanue pacrBopumoro P-cenektrna u PSGL-1 B KpoBU 310pOBBIX JI€T€ll pa3HOTr0 BO3pacTa
Hccaenyemble rpynnel aerei

1-s 2-5 3-a 4-51 5-a 6-1 CraTucTuueckas
CpaBHu-
H3yuaempbie | [pynma | rpymma | rpymma | rpymma | rpymmna | rpymmna paempre | SHATAMOCTD st
cyomomynsimum | (0-1 (1-2 (2-6 (6-8 (8-12 | (12-17 CPaBHMBAaeMbIX
rpynmbl
royia) royia) JIET) JIET) JIET) JIET) rpynn

n=22 | n=20| n=22 | n=18 | n=17 | n=12
sP-sel, pg/ml | 496,95 | 324,6 | 332,3 | 249,75 | 221,81 | 86,07 | rp.l/rp.4 | U=37 p=0,003
(403,92-|(226,61-| (296,56~ | (178,79- | (163,42- | (68,41- | rp.1/rp.5 | U=28 p=0,001
665,22) | 556,05) | 515,53) | 376,49) | 333,39) | 184) | rp.1/rp.6 | U=0,0 p=0,001
rp.2/rp.5 | U=25p=0,038
rp.2/rp.6 |  U=5p=0,002
rp.3/rp.5 | U=86 p=0,029
rp.3/rp.6 | U=22 p=0,001
rp.4/rp.5 | U=39 p=0,013
rp.5/rp.6 | U=51p=0,037

SPSGL-1, | 114,45 | 52,8 | 140,7 | 1242 | 8035 | 133,29
pg/ml (89,12- | (6,5- |(106,31-| (84,43- | (61,46 | (77,54- - H=4,69 p=0,455
187,39) | 175,52) | 190,75) | 150,39) | 156,08) | 175,71)

pg/ml

700
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500 | I
400 \ |
— T

300 { X

I =k
200

100 *m0 A

1 epynna 2 2pynna 3 2pynna 4 epynna 5 2pynna 6 zpynna
(oo 1 200a) (om I 0o 2-x nem) (om 2-x 00 6-mu nem) (om 6-mu 00 8-mu rem) (om 8-mu 0o 12-mu nem) (om 12-mu nem)

——  P-sel

Puc. 1. Conepxxanue pactBopumoro P-cenextuna u PSGL-1
B KPOBH 3/I0POBBIX JETEH Pa3HOTO BO3pacTa.
Ipumeuanue. * — 3naunmseie pazmmaus (p < 0,01) paccMaTpuBaeMoOi TPyNIBI B CpaBHEHHH C 1-i Tpymmo; O
— 3HauuMble paszmuamst (p < 0,01) paccMaTpuBaeMoil TPYIIIBEI B CPAaBHEHUH CO 2-i TPYIITON; M — 3HAYMMBIC
pasmununs (p < 0,01) paccmaTpuBaemMoil TpyIIBI B CPAaBHEHUH C 3-il TPYIION; O — 3HaYMMBbIE pa3nuius (p <
0,05) paccmaTpuBaeMoOi TPYIIILI B CPABHEHHUH C 4-U TPYIITION.

30



9HMU 3abalikajabCcKuii MeIUIMHCKNI BeCTHUK, Ne 2/2023

JTumgh/mrn
2500,0
2000,0
1500,0
1000,0
*[]
500,0 ‘;LD *00O L
_*_ i*IDO
0,0
1 epynna 2 epynna 3 epynna 4 epynna 5 epynna 6 epynna
(0o 1 cooa)  (om 1 0o 2-x nem) (om 2-x 00 6-mu (om 6-mu 00 8-mu (om 8-mu 0o 12- (om 12-mu nem)

nem) nem) mu iem)

=@=PNeuC  =@=PLymC

Puc. 2. A6comotHoe conepxanue PNeuC u PLymC y mereii pa3muaHOTo Bo3pacra.
Ipumeuanue. * — 3Haunmeple pasnuuus (p < 0,01) paccMaTpuBaeMoii rpynibl B CpaBHEHUH ¢ |- Tpymnmoit; O
— 3HagnmMbie pazmmunst (p < 0,01) paccmaTpuBaeMoOil TPYNIBI B CPABHEHUH CO 2-U TPYIIION; M—3HAYUMBIC
pazmums (p < 0,01) paccMaTpuBaeMoii TPyMITEl B CPaBHEHUU C 3-H TPYNION; O—3HAYUMBIe paznudus (p <
0,05) paccmaTprBaeMoii TPyIIbl B CPABHEHHUH C 4-1 TPYIIION.

%
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Puc. 3. Otaocurenbroe conepkanre PNeuC u PLymC y nereit
(oTHOCHUTENBbHO O0IIETO MyJia JIEHKOLUTOB).
Tpumeuanue: * — 3HaunmMbIe pazmmaus (p < 0,01) paccMaTpuBaeMoii TpyIIIBI B CPaBHEHHH C 1-# Tpymmon; **—
3HaunMble pazmmuaus (p < 0,05) paccMaTpwBaeMOW T'PYIITBEI B CPaBHEHHWH ¢ 1-H TPyIoW; O — 3HAYMMBIC
pasmuuns (p < 0,01) paccmarpuBaeMoii TpyNIbl B CpaBHEHUU €O 2-i TPYNION; M—3HaYUMBble pa3nuuus (p <
0,01) paccmartpuBaeMoii TpyImbsl B CpaBHEHUH C 3-ed rpymnmoii; © — 3Haummble pazamuust (p < 0,05)
paccMaTprUBaEMOM TPYIITEI B CPABHEHHUH C 3-€i TPYIIIOi.

31



9HMU 3abalikajabCcKuii MeIUIMHCKNI BeCTHUK, Ne 2/2023

18 O

*HO
16
14
12

|
10
8
6
4
2
0
1 epynna 2 epynna 3 epynna 4 epynna 5 epynna 6 epynna
(oo 1 zooa) (om 1 0o 2-x nem) (om 2-x 0o 6-mu  (om G-mu 00 S8-mu (om 8-mu 00 12-mu  (om 12-mu nem)
nem) nem) nem)

@ PN fONC

Puc. 4. OtHocurensHoe coaepxkanre PMonC (oTHOCHTENBHO 00IIEro myna JICHKOLUTOB).
Ipumeuanue: * — 3naunmsple paznuuus (p < 0,01) paccmarpuBaeMoli TPYIIBI B CPaBHEHUH C 1-i TpyInoi; O
— 3HaunMBble pasnuans (p < 0,05) paccMaTpuBaeMO#l TPYIIIBI B CpaBHCHHH C 1-H TPyNIONH; M—3HAYHMMBIC
pazmums (p < 0,05) paccMaTpuBaeMoii TPYMITEl B CPAaBHEHUU C 3-H TPYNION;, O—3HAYUMBIe pasnudus (p <
0,05) paccmaTpuBaeMoi TpYIIIEl B CPaBHEHHUH C 4-UTpyHIIoN.

Tabmma 2
@dakTuyeckas CTENEHb NapauleIn3Ma MeXly OTHOCUTENbHBIM cosiepkanueM PLymC, PNeuC,
PMonC u xonmnuectBoM sP-selectina B KpoBH JieTel pa3HOTO BO3pacTa

Tapamerp Koapdpnument Cratuctnyeckast Cunua cBSI34 10 MIKaJse
Koppessinuu CniupMeHa 3HAYHUMOCTh Yennoka
PLymC 0,490 p <0,001 YMepeHHas mpsimas
PNeuC -0,385 p< 0,001 YMepennas oOpaTHas
PMonC -0,018 p=0,871 Cnabas obpatHas
Tabmuua 3

dakTrueckas CTeNeHb Mapajyien3Ma Mex 1y adbcomoTHbIM conepkanreM PLymC, PNeuC,
PMonC u konuuectBoM sP-selectina B KpoBHU JieTeii pa3HOTO BO3pacTa

Mapamerp Kosppuunent CraTucTuyeckas Cuia cBSI34 MO HIKAJIe
koppeasimnu Cnupmena 3HAYUMOCTh Yemnoka
PLymC 0,490 p=0,871 YMepeHHas npsaMas
PNeuC -0,385 p=10,001 YwMmepenHas oOpatHas
PMonC -0,018 p=0,871 Cnabas obpatHas

Oo0cyxnenne. Hamu oOHapy>keHO, 4TO coaepxaHue sP-cenexkTrHa ¢ BO3pacToM y 30POBBIX
neteit camxkaercs. [lomoOHbIe pe3ynbTarhl ObLTM TOJydeHBI Rens Zonneveld m coaBT., kKOoTOpBHIE
II0Ka3aJi, 4To coJeprkaHue sP-cenekTrHa y 310poBbIX J€TeH B Bo3pacte oT 2 10 16 et Huxke, yeM
Yy HOBOPOXKJIEHHBIX U B3pOCIBIX. ABTOpaMH YCTaHOBJIEHO, YTO MaKCHMaJlbHOE cojiep:kaHue sP-
CeNleKTUHA HaOJI01aI0Ch y JeTel MIIAAIINX BO3PACTHBIX IPYMIL, a 3aT€M C BO3PacTOM OTMEYalioCh
MOCTENIEHHOE CHIbKeHuEe coaepxkanusa sP-cenextuna [27]. Ilpu BBISICHEHMM TNPUYMHBI 3TOTO
CHIDKEHHSI 3aKOHOMEPHO BO3HUKAET BOMPOC, KAKHE KJIIETKU — TPOMOOIIUTHI WIIN SHAOTEIUH SBISAIOTCS
OCHOBHBIM MCTOYHHUKOM 3TOM MOJIEKYJbI y AeTel? B HaydyHOW JIuTEpaType NaHHBIE O COAEPKaHUU
sP-cenexTnHa B mepudepuueckoil KpoBH 3I0pOBBIX JAETEl JOBOJIBHO CKyAHbIE. B OCHOBHOM B
paboTax paccMaTpHUBAIOTCS COJEP)KaHHME STON aAre3MBHOM MOJICKYJBI y B3pochbix jull [28]. Tlo
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pesyabTataM uccienaopanusi CemeHoBa A.B. u coaBT. OBIJIO YCTAaHOBJIEHO, YTO KOHIIEHTpaIus sP-
CeJIEKTHHA B IJIa3Me KPOBU KOPPETUPYET ¢ KOJIUYECTBOM TPOMOOLIMTOB Y 37I0POBBIX B3POCIBIX, 3TO
YKa3bIBaET Ha TO, YTO TPOMOOIIUTHI CIIyaT OJHUM W3 OCHOBHBIX MCTOYHUKOB sP-cenextuna [29].
Yro ke KacaeTcsi AETCKOr0 BO3pacTa, €IIe€ HEe J0 KOHIA BBIICHEHO, B KaKOM BO3pacTe y JeTeil,
TPOMOOILIUTHI CTAHOBSTCS (PYHKIIMOHAIBHO 3peibIMU. M3BECTHO, UTO B MEPBBIE MECSIBI KU3HU Y
JeTe KOJIUYECTBO TPOMOOIIMTOB MAaKCUMAJIbHOE WM TOCTENICHHO CHUXKaeTcs ¢ Bo3pactoMm [30].
BeposiTHO, 4TO HMMEHHO CHI)KEHHE 4YHCIAa KPOBSHBIX IUIACTUHOK MOXET OBITh MPUYMHOM
BBISIBIICHHOT'O HAMH YMEHBILIEHUSI KOHIIEHTpalUU SP-cellekTuHa y ieTeit.

Uro kacaercs (pyHKIIMOHAIBHOTO CO3PEBAHUS SHIOTEIMS y AETeH pe3yibTaThl UCCIEIOBAHUMA
pasHbIX aBTOpOB cxoxH. Tak, Muxno B.A. u coaBr. B 2012 1. u3ydamum coaepxaHue
JIECKBaMUPOBAHHBIX 3HO0TEINOLIUTOB U HEKOTOPHIX MAPKEPOB aKTUBALUU dHA0TEHsI. OOHApYKEeHO,
9TO C BO3PACTOM Yy 3[0OPOBBIX JETeH HE HAONIONATO0Ch M3MEHEHHS (DYHKIMOHAILHON aKTUBHOCTH
suporenus [31]. Jlpyrue aBTOpBI Takke BBIIBWIN, 4YTO (DU3HOJOTHUECKOE COCTOSHHE
SHIOTEMOIUTOB y AETEH C BO3PACTOM HE U3MEHSETCS, U MPOAYKIUS UM OMOJIOTUYECKH aKTUBHBIX
COCIMHEHHMI OCTAaeTCs MPUMEPHO Ha oauHakoBoM ypoBHE [32]. Takum oOpa3zoMm, HampamuBaeTCs
BBIBO/JI, YTO OCHOBHOW MPUYMHOM BBISBJICHHOTO HAMU CHHKEHUS KOJIMYECTBA SP-CeNeKTuHA y nerei
SBIIAETCS U3MEHEHHE (PYHKIIMOHAIBLHOTO COCTOSIHUSI YHCIIa TPOMOOLMTOB, HO HE DHJIOTEIHUS COCY/IOB.

B nameii paboTe BBISIBICHO, YTO C yBEJIMUEHUEM Bo3pacta netei conepkanue sPSGL-1 ne
W3MEHSIOCh. VM3BECTHO, YTO OCHOBHBIM HCTOYHHKOM pacTBopumoi ¢opmbl PSGL-1 B ma3zme
CITy’KUT 3HAOTEeNuH u neiikouuTsl [28]. Tak kak y aerelt pyHKIMOHANbHAS aKTUBHOCTD SHOTENHUS
MPAKTUYECKU HE U3MEHSETCS C BO3PACTOM, TO M MPOAYKIMS, U IKCIPECCHUS aATE€3UBHBIX MOJIEKYJI
TaK)Ke MOXET OBITh Ha MOCTOSTHHOM ypoBHE. MBI Tipe/nosiaraeM, 4To Mo 3TOW MpUYMHE pa3HUIlA B
coaepxxanuu SPSGL-1 He mokasana 3HaYUMBIX PE3YJbTATOB Y JIETEW pa3HbIX BO3PACTHBIX TPYIIIL.

Kpome Toro, ycraHoBiieHa JOCTOBEpHAas KOPPEIALMS MEXKIY KOJIUYeCTBOM sP-cenexktuna u
coaepxkanueM PLymC B KpoBU 370pOBBIX JA€T€H pa3HOro Bo3pacTta. Hammmu npeablayniumu
HCCIIEIOBAaHUSIMU YCTAHOBJIEHO, uTO coaepxkanue PLymC ¢ Bo3pacToM CHM)KAeTCs U MEXIy HUX
KOJIMYECTBOM M BO3PACTOM JIeTeH oOHapykeHa oOpaTHas Koppemsius [26]. Takxke B padote Solpov
A. et al. 0OHapyXeHO, YTO KIIIOUEBOE 3HAYECHUE B TPOMOOIIUTAPHO-IUM(POLUTAPHON aATe3UN UTPACT
B3aumozeiicTeue P-cenekruna c PSGL1. BoisiBieHo, 4To MHTHOMPOBAHKE 3TOTO aAr€3MOHHOTO MOCTa
cnenupuIeckuMu antutenamMu npoTuB PSGL1 mpHBOIUT K CHMKEHUIO CTETIEHH MEKKJIETOYHBIX
KOHTAKTOB mpakTruecku Ha 30 %, a coBmecTHas 01okupoBka ¢ CD40L na 52% [16]. Takum oOpaszom,
pe3yabTaThl MCCIENOBAaHUS, NPOBEICHHBIC paHee in Vitro, TOITBEPKAAIOT OOHAPYKEHHYIO
JIOCTOBEPHYIO KOPPEISILUI0O MEXAY YMEHBIICHHEM COJEpKaHUs SP-CelleKTMHa M COoAep KaHHEM
PLymC B xpoBu y nerei.

Mexny konmudecTBOM sP-ceinexkTnHa U oTHOocHTENbHBIM conaepxkanueM PNeuC oOHapykeHa
yMepeHHasi oOpaTHasi KOppENIIIUOHHAs CBSA3b. B MpeabIIyIMX UCCIeI0OBaHUSIX HAMH YCTaHOBIICHO,
4TO IO Mepe B3pOCieHUs peOeHKa KOJMYeCcTBO HeHTpodmioB Bo3pacTano. OTHOCUTETBHOE
coJiepkanue HelTpoduaoB B nepudepudeckoil KPOBU MUHUMAIIBHOE Y JIeTel MEePBOro roja >Ku3Hu
1 Bo3pacTaert B 2,5 paza y nereit k 12 ronam (p <0,05). AGcontoTHOE cofepkaHne HEUTPODHUIIOB TaK
xKe pacter. Y gereil 12 et konuuectBo HelTpoduiios Beime B 1,7 pa3 (p <0,05) mo cpaBHeHHIO ©
netbMu 10 roaa [25]. KomwmdyecTBOo HEUTpODUIBHO-TPOMOOIMTAPHBIX KOArperatoB TaKkke
JIOCTOBEPHO YBEIMUYMBAJIOCH IO Mepe pocTa nereil. Mpl cuMTaeM, 4YTO HMEHHO 3a CYeT
KOJMYECTBEHHOTO0 YBEIMYEHHS HEUTPO(UIOB M KOarperatoB y JeTedl ¢ BO3PACTOM MEXKIY
conepkaHueM sP-celekThHa M OTHOCUTENbHBIM cojep:kanueM PNeuC BbISBIsSIETCS yMEpEHHast
oOpaTHas KoppeJsuoHHas cBs3b. KiltoueBoe 3HaueHue 3/1eCh HECET UMEHHO CO/Iep KaHue KIIETOK, a
HE CTENEHb JKCIPECCUM AJIr€3MOHHBIX MOJIEKYJ, U sP-cenexTtuHa BKItouuTenbHO. Kpome Toro,
U3BECTHO, YTO HEUTPO(UIIBI ¢ TPOMOOLMTAMU MOTYT B3aUMOJICHCTBOBATh U Ye€pe3 JPYTUE€ MOCTHI,
Hanpumep, yepe3 MAC-1, KoTopble TOXKE MOTYT BHOCUTbH CBOM BKJIaJ B M3MEHEHHUE KOJIUYECTBA
KOarperaron, 4to TpeOyeT AaibHeiero uccienoBanus [33].

KonruecTBO MOHOITUTAPHO-TPOMOOIIMTAPHBIX arperaroB (B HAIIUX HCCIEAOBAHUSAX) HOCUIIO
BOJTHOOOpA3HBI XapaKTep TMPH CpaBHEHWU pa3HBIX Bo3pacTHeIX rpymnm [25]. ITlostomy
KOPPEISIIMOHHOMN CBS3U C coJlepyKaHHeM SP-CeleKTHHOM BBISBIICHO HE OBLIO.

33



9HMU 3abalikajabCcKuii MeIUIMHCKNI BeCTHUK, Ne 2/2023

Taxke panee Yip C. U cOaBT. MOKa3aja, 4TO OTHOCHTEIBHOE COJIEPKAHWE MOHOIIMTAPHO-
TPOMOOIIMTAPHBIX KOArperaToB B OOLIeH LUPKYJSIIMUA YBETUYEHO Y JAETel B CpPaBHEHHU CO
B3pPOCJIBIMH, HO TIPY ATOM HE HabJII0/1a10Ch MOBBIIIEHHOM 3Kcnpeccun P-cenektuna. [Ipuunny pocta
CTETIEHH aJAre3MOHHOTO B3aMMOJACWCTBUS MOHOLIMTOB M TPOMOOLIUTOB aBTOPHI OOBSCHSIOT
BO3MOXHBIM y4acTueM JIpyrux mosiekyna aare3uu: Mac-1, LFA-1 u ICAM-2 [11].

BriBoabl.

1. Conepxanue sP-cenexkTrHa Mo Mepe yBEJIWYEHUs BO3pacTa MOCTENEHHO CHIKAJIOCh U IOCTUTAJIO
MUHUMAaJIbHBIX 3HAUEHUI B cTapluell Bo3pacTHOM rpynne, a xonuuyectBo sSPSGL-1 ocraBanoch
HENU3MEHHBIM.

2. KpuBble BO3pacTHOM TMHAMHUKHM OTHOCUTENBHOTO U abcomotHoro coaepkanus PNeuC u PLymC
Y 37I0POBBIX JIETEH XapaKTePU30BATHCH HAUTMUHEM (HPU3HUOJIOTHUECKOTO IMepeKpecTa B Bo3pacrte 2-6
JeT, Ipu 3ToM abcooTHoe coaepkanne PMonC ocTaBaaoch HEM3MEHHBIM.

3. KonmnuectBo sP-cenexktuna koppenupyet ¢ conepxkanuem PNeuC u PLymC B kpoBH 370pOBBIX
JleTel pa3HOro BO3pacTa.

Aemopul 3as61a10m 00 omcymcmeuu KOHQIUKMA UHMeEPecos.
HccnenoBanue He nMeno GUHAHCOBOM MOICPKKH.

Bxnao aemopoa:
boromsarkoBa E.H. — 50% (pa3paGoTka KOHLENMIMH M Ju3ailHa HCCIEA0BaHusA, pabora cC
JOKyMEHTAllUeH, aHaIu3 U WHTEepIpeTalys JaHHBIX, aHAJIU3 JUTEPATyphl 10 TeME UCCIICAOBAHUS,
HaIMMCcaHUe TeKCTa CTaThH, HAyYHOE peJaKTUPOBaHUE).
Conmnos A.B. — 30% (pa3paboTka KOHIENIMU U JU3aifHa UCCIECIO0BaHM, aHAIN3 UHTEpIpeTaius
JAaHHBIX, HAYYHOE peAaKTUPOBAaHUE, YTBEPKICHHE OKOHYATEIHLHOTO TEKCTA CTaThH).
TepemkoB ILII. — 10% (cOop naHHBIX, aHAIW3 M MHTEPIpPETAlHs JAaHHBIX, TEXHHYECKOE
peIaKTHpOBaHUE).
Butkosckuit FO.A. — 10% (TexHuueckoe peIaKkTUPOBAaHUE, HAYYHOE PEJaKTUPOBAHUE, YTBEPKICHUE
OKOHYATEJIbHOTO TEKCTa CTAaThH).
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