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AKTyanbHOCTb. MOHOHYK/1€apHble KAETKM Nnepudepmyeckomn KpoBu yenoseka (MKIK) mnrpatoT
KTIOYEBYIO POSib B UMMYHHbIX peakumnax. C y4ETOM COBPEMEHHbIX MPeacTaBNeHU KNto4eBasa pPosib
KneToyHoro MeTabonmamMa B GYHKUMOHMPOBAHUM MMMYHHbBIX KIETOK Takke MnoagdYépKmBaeT
noTeHuManbHoe BMVsSHME MeTaboNMTOB Ha MPAMYIO UM KOCBEHHYK perynaumio MMMYHHOWM
CUCTEMbI. JnunTenbHble dU3nYeCcKme Harpy3KM BbICOKOM UHTEHCUMBHOCTU 3HAUYUTENbHO YrHETatoT
daroymMTapHyO akTUBHOCTb MaKpodaroB NeyeHu, erkmx 1 NnepuUToHeabHOro aKccyaaTa.

Llenb — nccnepoBaHme ponmv TPOMOGOUMTOB, IPUTPOLMTOB M BblAeNSAEMbIX MO4 UX BAUSAHUEM
LUTOKMHOB B HapyLLEHUN QYHKLMMN MOHOHYK/T€apOB KPOBW.

MaTepuanbl U MeToAbl. B ccnegoBaHmy MpUHUMAro yyactme 92 cnopTcMeHa. YYacTHUKKM 6binu
pasfeneHbl Ha 2 rpynnbl B 3aBUCUMOCTU OT HallM4uUA MPUM3HAKOB MNEPETPEHMPOBAHHOCTU. Tak
Bbloenanu 38 pecnoHaeHToB 6e3 Npu3HakoB nepeTpeHmnpoBaHHocTM (CBIMM) n 54 — nmeBLWKMX Ta-
Kne npusHakm (CUMM). Takxke ©6bina co3gaHa KOHTponbHaa rpynna M3 60 4yenoBek, HEe 3aHu-
MaoLLMXCA CMOPTOM — IMua KOHTponbHoM rpynnbl (JTIKI). Y BCcex MCNbITyeMbIX MPOM3BOAMICA 3a-
60p KPOBW OJ19 MPOBeAeHUA OLEHKM MOoKa3aTenemn, KOTopble XxapaKTepmayT GyHKLMOHAIbHO-Me-
TabonnyecKkyto akTUBHOCTb MOHOHYK/1€aPOB KPOBU MPU HAaNM4YMM U OTCYTCTBUM MPU3HAKOB Nepe-
TPEHNPOBAHHOCTMU.

Pe3ynbTaTthl. YCTaHOBNEHO, UTO BCE MoOKasaTesiun, Xxapakrtepumsyowmne GMA MOHOHYKITeapoB Kpo-
BM CBIMM 1 ocobeHHo CUTITM 6biNn CyLLECTBEHHO HMKE, YEM Y YHACTHUKOB KOHTPOTbHOM IpyMmbl.
YCTaHOBMNEHO, YTO KynbTypanbHaa cpena uHkyb6aumm (KCK) sputpoumtoB JIKIE 1 ayTONOrMUYHbIX
MOHOHYKeapoB He Bnmana Ha ®MA MoHoHyKeapoB JTKI. Oka3anoch, YToO acceHumane n TMaMuH,
BBeAEeHHble Mo OTAEeNbHOCTW, OCcnabnanm (HoO He OTMeHANM) CNOCOBHOCTb 3PUTPOLMTOB, 0bpa-
6oTaHHbIx MOT, MHOYLUMPOBATb BblaeeHne MOHOHYKleapaMuy KPOBU LIMTOKMHOB, YrHETALWMX
DOMA MoHOHYyKnNeapoB JIKT.

3aknoyeHme. PesynbTaTbl 3TWMX HabMOOEHWMM MO3BOMNAKT 3aK/IOUUTb, UTO yrHeTeHMe DOMA
MOHOHYK/1€apOB MPU MHTEHCUBHbIX PU3NUYECKMX HArpy3Kax B ornpeneneHHow cteneHn obycnos-
NIEeHO BMIUFHUWEM Ha 3TU KIETKM LUTOKUHOB, BblOeNAeMbIX MOHOHYKNeapaMu, 1 4YTO BbloesleHune
LUUTOKMHOB, yrHeTarowmx GPMA LULUTOKMHOB, MHOYLMPYeTCa MoaMOULIMPOBAHHbBIMKW NpU dUsnyec-
KUX Harpyskax aputpoumtTamu.

KntoueBble cnoBa: apuUTpOoTpoOMbouMTapHaa perynaums, CnopTCMEHbl, MOHOHYKeapbl, WM-
MyHOMeTabonmyeckmnim ctaTyc, aroumTapHas akTUBHOCTb, dU3MYeCcKMe Harpy3Ku.
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ERYTHROTHROMBOCYTE REGULATION OF FUNCTIONAL AND METABOLIC ACTIVITY
OF ATHLETES' BLOOD MONONUCLEARS
BROVKINA I.L., ANANYEV R.V., VANINA A.A., MALYSHEVA M.V., VOLKOVA M.E.

KURSK STATE MEDICAL UNIVERSITY (KSMU)
305041, 3, K. MARX STREET, KURSK, RUSSIAN FEDERATION

RELEVANCE. HUMAN PERIPHERAL BLOOD MONONUCLEAR CELLS (MCCS) PLAY A KEY ROLE IN IMMUNE
RESPONSES. TAKING INTO ACCOUNT MODERN CONCEPTS, THE KEY ROLE OF CELLULAR METABOLISM IN THE
FUNCTIONING OF IMMUNE CELLS ALSO HIGHLIGHTS THE POTENTIAL INFLUENCE OF METABOLITES ON DIRECT
OR INDIRECT REGULATION OF THE IMMUNE SYSTEM. PROLONGED HIGH-INTENSITY PHYSICAL ACTIVITY SIG-
NIFICANTLY INHIBITS THE PHAGOCYTIC ACTIVITY OF MACROPHAGES OF THE LIVER, LUNGS, AND PERITONEAL
EXUDATE.

OBJECTIVE: TO STUDY THE ROLE OF PLATELETS, ERYTHROCYTES AND CYTOKINES RELEASED UNDER THEIR
INFLUENCE IN THE DYSFUNCTION OF BLOOD MONONUCLEARS.

MATERIALS AND METHODS. 92 ATHLETES PARTICIPATED IN THE STUDY. THE PARTICIPANTS WERE DIVIDED
INTO 2 GROUPS DEPENDING ON THE PRESENCE OF SIGNS OF OVERTRAINING. THIS WAS HOW 38 RES-
PONDENTS WITH NO SIGNS OF OVERTRAINING (SBPP) AND 54 WITH SUCH SIGNS (SIPP) WERE IDENTIFIED.
A CONTROL GROUP OF 60 PEOPLE WHO ARE NOT INVOLVED IN SPORTS WAS ALSO CREATED — INDIVIDUALS
FROM THE CONTROL GROUP (LCG). BLOOD SAMPLING WAS PERFORMED IN ALL SUBJECTS TO ASSESS THE
INDICATORS THAT CHARACTERIZE THE FUNCTIONAL AND METABOLIC ACTIVITY OF BLOOD MONONUCLEARS IN
THE PRESENCE AND ABSENCE OF SIGNS OF OVERTRAINING.

RESULTS. IT WAS FOUND THAT ALL THE INDICATORS CHARACTERIZING THE PHMA OF BLOOD MONO-
NUCLEARS OF SBPP AND ESPECIALLY SIPP WERE SIGNIFICANTLY LOWER THAN THOSE OF THE PARTI-
CIPANTS IN THE CONTROL GROUP.IT WAS FOUND THAT THE INCUBATION CULTURE MEDIUM (CSI) oF LCG
ERYTHROCYTES AND AUTOLOGOUS MONONUCLEARS DID NOT AFFECT THE PHMA oF LCG MONONUCLEARS.
IT TURNED OUT THAT ESSENTIALE AND THIAMINE, ADMINISTERED SEPARATELY, WEAKENED (BUT DID NOT
CANCEL) THE ABILITY OF ERYTHROCYTES TREATED WITH SWEAT TO INDUCE THE RELEASE OF CYTOKINES BY
BLOOD MONONUCLEARS THAT INHIBIT THE PHMA OF LCG MONONUCLEARS.

CONCLUSION. THE RESULTS OF THESE OBSERVATIONS SUGGEST THAT THE INHIBITION OF PMA MONO-
NUCLEARS DURING INTENSE PHYSICAL EXERTION IS TO SOME EXTENT DUE TO THE EFFECT OF CYTOKINES
RELEASED BY MONONUCLEARS ON THESE CELLS, AND THAT THE RELEASE OF CYTOKINES THAT INHIBIT PMA
CYTOKINES IS INDUCED BY ERYTHROCYTES MODIFIED DURING PHYSICAL EXERTION.

KEYWORDS. ERYTHROPLATELET REGULATION, ATHLETES, MONONUCLEARS, IMMUNOMETABOLIC STATUS,
PHAGOCYTIC ACTIVITY, PHYSICAL ACTIVITY.
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AKTYAJTbHOCTb

MOHOHYK/eapHble KNeTKMU nepudepumdec-
KoM KpoBKM 4denoBeka (MKIK) mrpatoT Knto-
YEeBYIO POMb B MMMYHHbIX peaKkumax [6]. ITu
KNeTKM noaBeprakTca aKTMBauuK, MpPOnu-
depaummn n onddepeHUMNPOBKE B pPasnu-
Hble cybronynauumn [7]. B xogoe aTux npouec-
COB OHU UHULMMPYIOT MeTabonmyeckoe
nepenporpaMMmpoBaHme, KoTopoe Koopau-
HUPYeTCa aKTMBHOCTbIO OMpeaeneHHbIX re-
HOB M 6enkoB [8]. MKIMK LWMPOKO MCMOMb-
3ylOTCA B Ka4ecTBe MoOe/lbHOM CUCTeMbI AN
M3ydeHna MeTabonmyeckmx U ayTOUMMMYH-
HbIX 3aboneBaHum [13].

LIMpKynupytoLime MOHOHYKNeapHble KNeT-
KM nepudepmryeckon KpoBM MpeacTaBnatoT
CcoBOM CNOXHYIO CMEeCb pPas3fMYHbIX Mnof-
rpynn MMMYHHbIX KAETOK, HaxoAsaLMXCcs Ha
pPa3HbIX CTaOUAX XXM3HEHHoro umkna [9, 10].
NMOMMMO €eCTeCTBEHHOM reHeTUYeCKOM Wn3-
MEHUYMBOCTM M MMMYHHbIX NpobneMm, 3Ta re-
TEPOreHHOCTb OOycnoBfeHa MHOXEeCTBOM
daKTopOoB oKpy)KatoLen cpenbl [4]. C y4ETOM
COBPEMEHHbIX MNpeacTaBneHnin Kto4deBas
PONb KAeToYHOro Metabonmama B GyHKLMO-
HUPOBAHMMN MMMYHHbIX KIEeTOK TakyKe Mnof-
UépKMBaAET MNoTeHUManbHoe BNMAHME MeTa-
60UTOB Ha MPAMYIKO UMM KOCBEHHYIO pery-
NAUMK0 MMMYHHOM cmucTeMsl [11].

MMMYHHas cucTeMa o4eHb YyBCTBUTEbHA
K dU3MYECKMM HarpyskaM, NMPpUUYEM UX UH-
TEHCMBHOCTb M MPOOO/IKUTENBHOCTL OTpPa-
YKAOT CTeneHb GU3MNOMOrMYeCcKoro CTpecca,
Bbl3BAaHHOIO @u3nyeckom Harpyskom [12].
OnuTtenbHble dU3MYECKMEe HarpyskM BbICO-
KOM MHTEHCUMBHOCTM 3HAYUTENbHO YrHeTatoT
daroyumTapHyto aKTMBHOCTb  Makpodaros
meyeHu, Nerknx m nepuToHeanbHOro 3KC-
cydaTta [2, 5. MexaHuU3M TaKoro yrHeteHua
M3ydeH HepgocTtaTodHo [1, 3]. YumuTbiBag 3TO,
OblNa uMccnegoBaHa pPoOfb  TPOMOOLMTOB,
SPUTPOLIMTOB WM BblOenaemMbix nod Mx BNUa-
HMEM LMUTOKMHOB B HapylleHUn OyHKLMK
MOHOHYK1€apoB KPOBW.

MATEPUAJTbl W METObI
NCCINEOOBAHNA

B mnccnegoBaHnm npuHMMano ydactme 92
crnopTcMeHa. Y4YacTHUKKM Obinn  pasgeneHsbl
Ha 2 rpynnbl B 3aBUCMMOCTM OT Hanuuums
MPU3HAKOB MEPETPEHMPOBAHHOCTM. TaK Bbl-
oenann 38 pecrnoHgeHToB 6e3 Mpu3HaKoB
nepeTpeHunpoBaHHocTn (CBIMM) 1 54 — nmes-
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LIMX Takme npusHakm (CUIMM). Takke 6bina
CO3[aHa KOHTpO/ibHag rpynna mn3 60 4de-
NOBEK, HE 3aHMMaAIOLMXCA CMOPTOM — nuMua
KOHTponbHOM rpynnbl  (JIKM). Y Bcex wc-
MbITyeMbIX Mpomn3Boaunica 3abop KpoBu ONA
npoBefeHMs OLEHKM MoKasaTenemn, Kotopble
XapaKTepusyT GyHKUMOHaNbHO-MeTabonu-
YEeCKYl0 aKTUMBHOCTb MOHOHYK/1€apOB KPOBMU
APU HaNM4YMM N OTCYTCTBUU MPU3HAKOB Me-
PeTPEHNPOBAHHOCTMW.

SPUTPOLUTbI C AYTONOTMYHBIMU UM an-
NOreHHbIMM MOHOHYKeapaMmn UHKyOUpoBa-
N B KyNbTypasbHbIX cpefax, nocne 4ero
ouEeHMBaNM BUAHME, OKa3blBaeMoe 3TUMMU
cpegamMm Ha OMA MOHOHYK/IeapoB KpPOBMU
JIKI SpwutpoumTtbl JIKI  UHKyOBMpoBanmn C
ayTONOTrNYHbIMKW NUMPOoUMNTAMU UM C NTNUM-
doumtamm JIKIL Mepen 3TUM 3pUTPOLUTHI
JIKI obpabaTbiBan nnasmMon, aeduumTHOMN
no TpomboumTtam (MAT), MM NnasmMom, ob6o-
raweHHom Tpomboumtamm (MOT).

SputpounTbl JTIKI nmHkybuposanu ¢ CUMT
B MPUCYTCTBMM 3CCeHUMaNe, TMaMmMHa 1 pu-
OOKCMHaA MO OTAEeNbHOCTWM, TOocne 4ero
Mnponcxoansia oLeHKa aKCTPpaKoprnopalibHOro
BO3OENCTBMA Ha SPUTPOLUTbI KaXXObIM U3
obpasuyoB. lNocne uHKybauMKM 3PUTPOLUTDI
ocaxganu n gobaBnanu Mx B cpeny, cooep-
YKaBLLUYO MOHOHYK/epbl JTKI.

PE3YJ1bTATbl MCCITEOOBAHNA
N NX OBCYXXOEHUNE

YCTaHOB/EHO, UTO BCe MNokKasaTeNln, Xxapak-
Tepusyowme OMA MOHOHYKI/I€apOB KpPOBW
CBMr mn ocobenHHo CUWMM 6binn cyulec-
TBEHHO HWUYXKe, YEM Y YYACTHMKOB KOHTPO/b-
HOW rpynnbl. [Tocne MHTEHCUBHbBIX dU3nYec-
KX HAarpy3oK B KPOBW MOABAAOTCA MOOANPU-
LMPOBaHHbIE 3pUTPOLUTLI. [og nHOYLMPYIO-
WM BO3OENCTBMEM DTUX SPUTPOLMTOB MaK-
podarasibHble 3NEMEHTbl Cefle3eHKU CHU-
YaoT BbloeNeHne MMMYHOCYNPeCCUPYOLLAX
LUTOKMHOB. YUMTbiBas 3HAYUTENbHOE YBENU-
yeHme crnocobHocTn apuTpoumnToB CBIM u
ocobeHHo CUWIMIM B3amMopOemcTsoBaTb C
ayTOMOMMYHbIMKU  MOHOHYK/1€apaMmM  KpPOBU,
MOXHO ©OblN0 MPeanonoXuTb, YTO Takoe
B3aUMOLENCTBME UHOYLUMPYET BbloeneHune
MOHOHYKJ/leapaMM LIUTOKMHOB, YrHETaoLLnX
darounTapHO-MeTaboINUYECKYO aKTUBHOCTb
(OMA) MoHOHYKMeapoB JTKI.

YCTAaHOBMEHO, 4YTO KyNbTypalbHaa cpena
MHKyGaunm (KCW) asputpoumtoB JIKE 1
ayTOMOMMYHbIX MOHOHYKJ/1€apOB 3HaYUTENbHO
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He Bnnana Ha OMA MoOHOHyKeapoB JIKI
KCW sputpoumntos CUIMT 1 ayToONOrmYHbIX
MOHOHYK/T€ApPOB CHWYXaN BeIMUYUHY BCeX
nokaszatenen OMA MoHOHyKNeapos JIKI
KCU sputpoumntoB JIKIT 1 MOHOHYK/I€apoB
CWMMM BbI3biBana cnabo BblpaXkeHHoe yrHe-
TeHne OMA MoHOHYKIeapoB JIKIL KCU spuT-
poumntoB CUTI n MoHoHYKNeapos JIKI. KCH
sputpoumtToB CUTTT 1M ayTONOrMYHbIX MOHO-
HYK/1€eapoB CHMXaN BeNMUYMHY BCex Mokasa-
Tenem ®MA MoHOHyKNeapoBs JIKI.

BbiBOAObI, K KOTOPbIM Mbl MPULLAN, HE Or-
poBepratoTca HabnwgeHuneM, 4to KCU apuT-
poumToB JIKI 1 MOHOHYKNeapos CUTIT, oka-
3blBalOT cnaboe yrHeTawllee OEWCTBME Ha
DOMA-MOHOHYKMeapbl. MNpeanonaraeTca, 4To
3TOT 3P PeKT CBA3aH C aKTMBaLMEN MOHOHYK-
neapoB s3puTpoLUTaMUN, WU3IMEHEHHbLIMKU B
YyCNoBUAX WUHPEKLMOHHOIO MOHOHYK/1e03a.
MOCKOMbKY WM3BECTHO, UTO 3PUTPOLUTLI, Ha-
xo4aumecsa non BO3OeNCTBMEM CTpecca Un
naTofiornuK, YyCUnmBatoT MMMYHOCYMpPeCcCcUB-
Hble CBOWCTBA, BO3HMK/A €CTeCTBEHHAsa -
noTtesa O TOM, UTO aKTMBHOCTb 3PUTPOLMTOB
npU CUHOPOME WMMMYyHHOro pgeduumta C
TpoMboumnToneHmemn obycnoBneHa X
B3aMMOLOENCTBUEM C KOMIMOHEHTaMW CbIBO-
POTKM KPOBU U TpoMbBOoLMTaMM.

Okazanocb, 4to KCUW sputpoumnTtoB JIKI,
obpaboTtaHHbIX MOT CUTT » ayTONOTrUYHbIX
NN anforeHHblX MOHOHYK/eapoB JIKI, He
BAMatoT Ha OMA MOHOHYK/eapoB, B TO Bpe-
MAa Kak KCU sputpoumntoB JIKI, obpaboTaH-
Hbix T1OT CUTMITT 1 ayTONOrmMyHbIX UKW an-
NoreHHbIX MOHOHYKNeapoB J1KI, cHuXanu se-
NUYKHbBI, XapaKTepusyloLlMe BblpPaXXeHHOCTb
®OMA MoHoOHYyKNeapoB JIKI.

BO3MOYXHOCTb CHMKEHWA UMW YCTPaHEHUS
MHrMbupytowero BNMAHUA 06paboTaHHbIX
MNOT 3pUTPOUUMTOB Ha BblAeNEHNE MOHOHYK-
neapamMu UUTOKMHOB, KOTOpPble MNOLABMAAKOT
OMA MoHOoHYyKNneapos J1KT.

Okasanocb, 4YTO 3CceHUMane u TUaMUH,
BBeAEHHbIE MO OTAENbHOCTW, ocnabnanm (Ho
He OTMeHSA/IMN) CMOoCOOHOCTb 3PUTPOLUTOB,
o0bpaboTaHHbIx MOT, MHOYLMPOBaTb Bblaene-
HWEe MOHOHYK/eapaMm KPOBU LIUTOKMHOB,
yrHetatowmx OMA  MoHOHyKNeapoB JIK
CoBMecCTHOe BBefieHMe B KyNbTypalibHYHO
cpefny acceHumane u TuaMmHa (B [03ax,
PaBHbLIX MOMIOBUMHE TeX, KOTOpble MPUMEHS-
NMCb MO OTAENbHOCTM) BbI3bIBA/IO TAKOM XKe
addeKT, KaK KaxKabI M3 NpenapaToB. PUOOK-
CMH B CBOK odepenb NUb YycUMBan
2ddeKT, OKasblBaeMbIM Ha CBOMNCTBaA 3pUTPO-
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umToB JIKI npenapataMum acceHuUMane n Tma-
MWHOM, HO MPK 3TOM He OKa3blBasl BANAHUS
Ha cBoncTBa o06paboTtaHHbix [MNOT CUMIM
apuTpoumToB JIKI.

BblBOObl

NccnepoBaHua Mo3BoNUAM coenatb Bbl-
Bof, UTO yrHeteHre OMA MOHOHYK/1€apoB,
npoucxogdauiee npm MHTEHCUBHbIX dUsnYec-
KMX Harpy3kax 4acTU4YHO obbacHAeTCa aewc-
TBMEM LIUTOKMHOB, CEKPETUPYEMbIX CaMUMK
MOHOHYyKNeapamMun. [pu 3TOM BblpaboTka
STUX LUTOKMHOB, nogasnsaowmnx OMA, nHoy-
LuMpyeTca spuTpounTaMmm, U3MeHEHHbLIMU B
pesynbrate GU3NYECKMX Harpy3oK.

KpoMe Toro, nmonyvyeHHble OaHHble cBUae-
TeNbCTBYIOT O MPUYACTHOCTU TPOMOOLIMTOB B
onocpefoBaHHOE 3pUTpPOLUMTAMM  B3aMMO-
OENCTBME C MOHOHYKJ/IeapaMun, npmeogsallee
K cekpeuun LUTOKMHOB, MNOLABMAAOLWLNX
DOMA.

Pe3ynbTatbl MNpoBeAeHHbIX MCCegoBaHUM
0BOCHOBbLIBAOT MepPCrneKTUBHOCTb MCMOMb30-
BaHMA WM3MeHeHUM OMA MOHOHYK/1eapoB
KPOBMW, 3CTpaKoprnopasbHO B3aMMOLOEUCT-
BYIOLWMX C aYTONIOMMYHbIMU SPUTPOLLUTaMU
ONa Cy>KOeHUs O COCTOAHMN CUCTEMbl «MOHO-
HyK/leapbl KPOBU — 3PUTPOLUTLI — TPOMOOL M-
Tbl» U OLEHKWM BbIPXEHHOCTM HapyLUeHUM
MMMYyHOMeTabonmyeckoro cratyca npu oéu-
3UYECKMX Harpyskax, opyrmx ¢opmax crpec-
ca 1 natonornn. OHM CBUOETENbCTBYIOT O Lie-
NecoobpasHOCTU U3ydeHna 3PPeKTUBHOCTU
MPUMEHEHUSA MAPHbIX COYETAHUN TUAMUHQ,
acceHuMane ©”  pPUOOKCKMHA B KayecTBe
CpeacTB MMMyHopeabunutTaumum crnoprcMme-
HOB, UMEIOLLNX MPU3HaKKM MNepPeTPEHNPOBAH-
HOCTMW.

KOH®JTMKT MHTEPECOB

ABTOPbI 3a9BNAI0T, UTO HE UMEIT HUKAKUX
JINYHbIX NN I'IpOCbeCCl/IOHa}'IbeIX MHTEepPeCOB,
KOTOpPblE MOITIN Obl MOBNIMATb Ha pPe3yrbraThbl
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JINYHbIV BKITALQ ABTOPOB

AHaHbeB P.B. - HanmncaHune TeKkcTa, npoBe-
JeHMe McnblTaHuy;

BpoBkuHa W.J1. — aHanu3 1 obobuleHue
OaHHbIX, pe0aKTUpoBaHUeE;

BaHnHa A.A. — OM3aMH OKOHYaTEeNbHOIO
BapuaHTa CTaTbMu,
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