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MCCNEOOBAHUE AOTME3UBHbIX CBOUCTB 3PUTPOLIUTOB Y CMOPTCMEHOB
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Llenb — nayyeHme MHGOPMATUBHOCTU TecTa MoaAndUKaLMKM ayTONOrMUYHOIo PO3eTKoobpa3oBa-
HUSA MPU oleHKe 3PDeKTUBHOCTU GapMaKOTOrMyecKmxX npenapaTos, NpMMeHAeMbIX A9 UMMYHO-
peabunmTaumnm COPTCMEHOB, MMEILLMX MPU3HAKKM NepeTPEHNPOBaHHOCTM.

MaTepwuanbl U MeToAbl. Nog HabnogeHMeM HaxoaMnoch 92 YenoBeka, 3aHMaloLLMXCA Pa3Nny-
HbIMW BMOaMM crnopTa. M3 4mcna CrnopTCMeHOoB Bbloenanu 38 6e3 MpU3HaKoB MepeTpeHu-
poBaHHOCTM (CBIMM) 1 54 — nMeBLWKMX Takme npusHakum (CUTT). KOHTpONbHYO rpymnny coCTaBUn
60 4yenioBeK, He 3aHUMMAILWMXCA CMOPTOM — JNIMLA KOHTPOSibHOW rpynnbl (JIKM). Onpenenanu
CBOWCTBO J3pPUTPOLIMTOB BCTyMaTb B pPeakuMio pPo3eTKoobpa3oBaHUA C  ayToNOrMYHbIMU 1
annoreHHbiMM nuMmboumTamMm (ayto-POK n anno-POK). g BbigBneHMa ayto-POK unm anno-POK
MCMONb30BasIN BblOeNEeHHbIE B FMpagneHTe NIOTHOCTU durKon-BeporpadmHa nMMePOoLnNTbl TOro e
NN OpYyroro 300poBOro YenoBeka.

Pe3ynbtathl. Nocne o06paboTkn cbiBOpoTKon CUIMIM KonmyecTBO 06pPasyLMXCA C Nerkumm
apuTpoumTamMm ayto-POK 66110 5,2 pa3a Bbille, YeM nocne MHKybaLumMm apuUTPOLMTOB C CbIBOPOT-
KOM 300POBbIX NMtogen. YCTaHOBMEHO, YTO MHKybaumMa nerkmx aputpoumntos CUTMM ¢ acceHumane
MNM pMOOKCMHOM He BNMANa Ha UX CMOCOOHOCTb BCTYyMaTb B pPEeaKUMIO PO3eTKOOOBpa3oBaHMA C
ayTONOrM4YyHbIMU NMMPOLUTAMU, B OT/IMYME OT 3TOrO MHKyH6aLMa C TMaMMHOM NpMBOAMIa K OCnab-
NEeHMIoO ayToONOrMYyHOropo3eTKOObpPa3oBaHMA. DKCTpPaKoproparbHOe BO3OeNCTBME MpenapaToB
He BAMSAM0 Ha CMOCOBHOCTb TAXKENbIX 3PUTPOLMTOB GOPMUPOBaTb ayTo-POK.

DKCTpakopropanbHoe BO3OENCTBME MNPENApaToB Ha JIErkKMe 3pUTPOLUTbI HE BNMANTO Ha UX aK-
TUBHOCTb KCEHOMeHHOro Po3eTKOOOPa30BaHMA. MHKYBaLMA TAXKENbIX IPUTPOLNTOB C PUBOKCU-
HOM UMW TMAMUHOM He MPUBOAMIO K M3MEHEHMUIO CMOCOBHOCTM 3TUX KNETOK GOPMUMPOBaThb PO-
3€TKWM KCEHOMeHHbIMU NMMMPOoLUTAMU. B OTAMYME OT 3TOro aCCeHLUMane noBbiwan 3dPeKTMBHOCTb
GOPMUNPOBAHUSA PO3ETOK MPM B3aUMOLENCTBUM TAKENbIX IPUTPOLMTOB C NUMPOLUTAMK Cene3eH-
KW KpblC BucTap.

NHKyBauma nerkmx aputpoumntos J1IKI ¢ acceHumane nnm TMaMmMHOM NpepoTBpallana yBenmye-
HMe CrMOCOBHOCTU ITUX KNETOK B3aMMOOeNCTBOBaTb C cybCcTaHUMAMU cbiBopoTok CUTTM. Pubok-
CUH INVITRO Takoro a¢pdekTa He Bbi3blBars.

3aknoyeHune. TecT MoanduUKaLMmM ayTONOrMYHOro Po3eTKoobpa3oBaHUA NMpU oLeHKe addek-
TUBHOCTM PapMaKOMOrMYecKMX mpenapaToB aBndgetca MHGOPMaATMBHbLIM CPeaCTBOM B MMMYHO-
peabunuTaumm CNopTCMeHOB. Pe3ynbTaThl MpoBeaeHHbIX MCCedoBaHMIM U aHanmM3a TecTa cBuae-
TENBbCTBYIOT O BO3MOXXHOCTU yMpaBfieHWa aare3rBHbIMU CBOMCTBaMM SPUTPOLMTOB C MOMOLLBIO
acceHumane, TMaMmHa 1 puboKCUHa.
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RESEARCH OF ADHESIVE PROPERTIES OF ATHLETES' RED BLOOD CELLS

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

OBJECTIVE: TO STUDY THE INFORMATIVE VALUE OF THE AUTOLOGOUS ROSETTE MODIFICATION TEST IN
EVALUATING THE EFFECTIVENESS OF PHARMACOLOGICAL DRUGS USED FOR IMMUNOREHABILITATION OF
ATHLETES WITH SIGNS OF OVERTRAINING.

MATERIALS AND METHODS. THERE WERE 92 PEOPLE INVOLVED IN VARIOUS SPORTS UNDER OBSER-
VATION. AMONG THE ATHLETES THERE WERE 38 WITHOUT SIGNS OF OVERTRAINING (SBPP) AND 54 WITH
SUCH SIGNS (SIPP). THE CONTROL GROUP CONSISTED OF 60 PEOPLE NOT ENGAGED IN SPORTS - PERSONS
OF THE CONTROL GROUP (LCG). THE PROPERTY OF ERYTHROCYTES TO ENTER THE ROSETTE FORMATION
REACTION WITH AUTOLOGOUS AND ALLOGENEIC LYMPHOCYTES (AUTO-ROC AND ALLO-ROC) WAS DETER-
MINED. TO DETECT AUTO-ROC OR ALLO-ROC, LYMPHOCYTES FROM THE SAME OR ANOTHER HEALTHY PER-
SON ISOLATED IN A DENSITY GRADIENT OF FICOL-VEROGRAPHIN WERE USED.

RESULTS. AFTER TREATMENT WITH SIPP SERUM, THE NUMBER OF AUTO-ROCKS FORMED WITH LIGHT
ERYTHROCYTES WAS 5.2 TIMES HIGHER THAN AFTER INCUBATION OF ERYTHROCYTES WITH SERUM FROM
HEALTHY PEOPLE. IT WAS FOUND THAT INCUBATION OF SIPP LIGHT ERYTHROCYTES WITH ESSENTIALE OR RI-
BOXIN DID NOT AFFECT THEIR ABILITY TO REACT ROSETTE FORMATION WITH AUTOLOGOUS LYMPHOCYTES, IN
CONTRAST, INCUBATION WITH THIAMINE LED TO A WEAKENING OF AUTOLOGOUS ROSETTE FORMATION. EX-
TRACORPOREAL EXPOSURE TO THE DRUGS DID NOT AFFECT THE ABILITY OF HEAVY RED BLOOD CELLS TO
FORM AN AUTO-ROCK.

EXTRACORPOREAL EXPOSURE OF THE DRUGS TO LIGHT ERYTHROCYTES DID NOT AFFECT THEIR XENOGE-
NIC ROSETTE FORMATION ACTIVITY. INCUBATION OF HEAVY ERYTHROCYTES WITH RIBOXIN OR THIAMINE DID
NOT CHANGE THE ABILITY OF THESE CELLS TO FORM SOCKETS WITH XENOGENIC LYMPHOCYTES. IN CONT-
RAST, ESSENTIALE INCREASED THE EFFICIENCY OF ROSETTE FORMATION DURING THE INTERACTION OF HEA-
VY ERYTHROCYTES WITH LYMPHOCYTES FROM THE SPLEEN OF WISTAR RATS.

INCUBATION OF LCG LUNG ERYTHROCYTES WITH ESSENTIALE OR THIAMINE PREVENTED AN INCREASE IN
THE ABILITY OF THESE CELLS TO INTERACT WITH SIPP SERUM SUBSTANCES. RIBOXIN INVITRO DID NOT CAU-
SE SUCH AN EFFECT.

CONCLUSION. THE TEST OF MODIFICATION OF AUTOLOGOUS ROSETTE FORMATION IN ASSESSING THE EF-
FECTIVENESS OF PHARMACOLOGICAL DRUGS IS AN INFORMATIVE TOOL IN THE IMMUNOREHABILITATION OF
ATHLETES. THE RESULTS OF THE CONDUCTED STUDIES AND ANALYSIS OF THE TEST INDICATE THE POSSIBILITY
OF CONTROLLING THE ADHESIVE PROPERTIES OF ERYTHROCYTES WITH THE HELP OF ESSENCEALE, THIAMINE
AND RIBOXIN.
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BROVKINA INNA L. — DOCTOR OF MEDICAL SCIENCES, PROFESSOR, HEAD OF THE DEPARTMENT OF
SPORTS MEDICINE AND PHYSICAL THERAPY, KSMU, KURSK, RUSSIAN FEDERATION. E-MAIL:
BROVKINAIL@KURSKSMU.NET.

ANANYEV ROMAN V. — ASSISTANT OF THE DEPARTMENT OF SPORTS MEDICINE AND PHYSICAL THERAPY,
KSMU, KURSK, RUSSIAN FEDERATION. E-MAIL: ANANEVRV@KURSKSMU.NET.

VANINA ANNA A. — 1 YEAR RESIDENT IN THE FIELD OF PHYSICAL THERAPY AND SPORTS MEDICINE,
KSMU, KURSK, RuUssIAN FEDERATION. ORCID ID: 0000-0002-0358-48306. E-MAIL:
VANINAAA@KURSKSMU.NET (THE AUTHOR RESPONSIBLE FOR THE CORRESPONDENCE).

MALYSHEVA MARINA V. — ASSISTANT OF THE DEPARTMENT OF SPORTS MEDICINE AND PHYSICAL
THERAPY, KSMU, KURSK, RUSSIAN FEDERATION. E-MAIL: SHIRKOVAMV@KURSKSMU.NET.

VOLKOVA MARINA E. — ASSISTANT OF THE DEPARTMENT OF SPORTS MEDICINE AND PHYSICAL THERAPY,
KSMU, KURSK, RUSSIAN FEDERATION. E-MAIL: VOLKOVAME@KURSKSMU.NET.

OPUTWNHAJIbHbBIE MCCITEOOBAHUNA 66
ORIGINAL RESEARCH



AKTYATbHOCTb

CnocobHOCTb 3pUTPOLMTOB BCTynaTb B
peaKLMo ayTONMOrMYHOro M anfioreHHOro po-
3eTKOOOPa30BaHMA U3MeHAeTCca MNpKW Hapy-
LWEeHMM MeTabonmyecKmMx MpoLLeccoB U BbI3-
BaHHbIX 3TWUM COBUIOM COOEPXaHUA XUMMK-
YECKMX COeQMHEHMN B CbIBOPOTKE KpoBM [I,
2]. YcTaHOBMNEHO, YTO ObpasoBaHMeE PO3EeToK
YBENMMUYMBAETCA B CYCMeH3uMK, coaepyKallem
3PUTPOLMTLI KPbIC, OTPaB/IEHHbIX renaToT-
POMHbIMW U reMonuTuyeckumm aoamm (J1.1
MpokoneHkKo 1 Ap., 1998), a Takxxe Npwm NocTa-
HOBKE peaKkuMn C spuTpoumTaMn roaen,
MMeloLMX M306bITOYHYK Maccy Tena (D.4.
BanbypuH u op., 2000) 1 6onbHbIX MMENOrno-
MepynoHedpuTom (B.A. AdaHackes, J1.I. MNpo-
KOMeHKOo, 1999) [3, 4]. AHaNOrnYHbIN peHoMeH
MMeEeT MeCTO B C/ly4ae MCMoMb30BaHUSA 3pUT-
POLMTOB, MOABEPraBLUMXCA MNepeoxarkae-
HUKO KN neperpeBaHuto (J1.I. NMpoKoneHKo
ap., 1999) [5, 6]. TecTbl Ha MoAUPUKALMIO
ayTONOrM4YHOropo3eTKoobpasoBaHMsA B coYe-
TaHMKM C HEKOTOPbIMU BUOXMMUNYECKMMU MO-
KasaTenaMun NpensioxXeHo UCnonb3oBaTb 414
OLLEHKM BbIPaXXEHHOCTU MMMyHOMeTabonmn-
YeCKMX MocneacTBUM HapyLlleHua NMnMaHo-
ro obMeHa 1 23PPEKTUBHOCTU MX KOPPEKLMM
dapmMakonormyecknumMm n odusnotepaneBTm-
yecknmMm cpeacteamm (O.4. BanbypunH, 1998)
[7].

B cBA3M C U3NOXXEeHHbIM MPencTaBnaI0Ch
MepPCneKTUBHbBIM M3YUnTb MHGOPMATUBHOCTb
Tecta mMoaMdUKaLMKM ayTONOrMYHOro pPo3eT-
KoOBpaszoBaHUA Mpu oueHKke 3PPeKTUBHOC-
T dapMaKONOrMYecKMx npenapaToB, NpuU-
MeHaeMbIX  Onq MMMYyHOopeabmnutTaumm
CMOPTCMEHOB, UMEWMX MPU3HAKKM MepeT-
peHUnpoOBaHHOCTM [8, 9].

MATEPWAJbl W METOObI
NCCITEOOBAHWNA

Moo HabnwgeHneM HaxoOounocb 92 yeno-
BEKa, 3aHMMaloWMXCa PasNYHbIMU BUOAMU
cropTta. M3 4ymcna CcrnopTCMEeHOB Bblgenanm
38 6e3 MpUW3HaKoOB MNepPeTPeHMPOBAHHOCTU
(CBIMM) »n 54 — nMeBLWMX TakKMe MNpPU3HaAKK
(CHTIM). KoHTponbHyto rpynny coctaBuim 60
4esloBeK, He 3aHKMMatoLWMXCa CMOPTOM — NMLa
KOHTponbHOM rpynnbl (JTIKF). Onpegenanu
CBOMCTBO 3PUTPOLMTOB BCTYMNaTb B peakLunto
PO3EeTKOOOPA30BAHMSA C aYyTOIOTUYHBIMU U
annoreHHbIMM numMmoumTamm  (ayto-POK 1
anno-POK). Ona BbiaBneHns ayto-POK wmnum
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anno-POK ucnonb3oBanu BblOeNEeHHble B
rpagueHTe MAOTHOCTU duKon-BeporpadmHa
NMMOOLMTBI TOMO XKe UM OpYroro 340p0oBOro
yenoBeka.

PE3YJIbTATbl UCCITEOOBAHUA
N NX OBCYXXOEHUE

HedpaKUMOHHbIE 3PUTPOLUTLI COPTCMe-
HOB ¢dopMMpoBanm OGonbllee 4YMCNo ayTo-
POK, 4yeM sputpountbl JIKI [TocTaHOBKa
peaKUunM C pasnyHbIMKU dpaKkLMaMU SpUT-
POLUMTOB CMOPTCMEHOB MoOKasasna, YTo ayTo-
POK dopMupyeTca MNpenMyLlecTBeHHO C
NerknuMm 3puUTpoLUnUTaMn. Taxkenble KNeTKU
cnabo B3aMMOOEWCTBYIOT C ayTONMOMMYHbIMMU
nmMmoboumtTaMmn.  Konmyectso  dopmMupye-
MbiXxayTo-POK nierkmmMmn  sputpountamm y
CBIr 6bino B 2,6 pa3a, a KoM4YecTBO ayTo-
POK CUTIII B 3,8 pasa Bbiwe, yeM y JIK.
KonnyectBo dopMumpyeMbix anno-POK He
OTNINYaNoChb OT KonmyectBa ayTo-POK. 310
CBUOETENbCTBYET O TOM, YTO POCT KONMYecTBa
ayT10-POK, o06pa3ylolmxca B CyCrneH3unax
KMNETOK CMOPTCMEHOB, MO cpaBHeHMto ¢ JIKI,
obycnoBneH M3MeHeHMeM CTPYKTYPbl MeM6-
pPaHbl 2PUTPOLUMTOB, a He 4aBNdeTca cnefc-
TBMEeM MogmdmKaumm nMMEPoLMTOB.

CnocoBbHOCTb 3PUTPOLMTOB BCTyNaTb B
peaKkLMo pO3eTKOOOPA30BaAHMA C ayTONOrMy-
HbIMMKaPUOLMTaMM B 3HAYUTENIbHOW CTene-
HW onpenenaeTcad XMMUYECKUM COCTaBOM
KpoBWM U copbumen Ha MeMbpaHe Wnm
BCTpaMBaHMEM B Hee pasfINYHbIX coeguHe-
HWUW nna3mbl KpoBwu (J1.I. TMpokoneHko, J1.E.
Cunnueag, 1992). YuuTbiBag 23TO0, 6bIN0O
N3Yy4YEHO BNMAHUE CbIBOPOTKM CMOPTCMEHOB
Ha po3eTkoobpa3yloLlime CBOMCTBA 3PUTPO-
LMTOB 300POBbLIX MtoAeN.

PaznuuatoLwmecsd no mMaoTHOCTU 3PUTPO-
LUUTbl 300POBbIX JTIOLEN SKCTPAKOPMNOPabHO
obpabaTtbiBanu  cbiBopoTkamm  CBMM  u
CUIM. O6paboTka cbiBopoTkowm CBIMIM cnabo
(HO CTaTUCTUYECKM CYyLLLIECTBEHHO) yCMAMBania
CMNOCOBHOCTb  3PUTPOLMTOB  HOPMUPOBATH
ayTo-POK.

MNocne o6paboTkn cbiBopoTkon CUTMT Ko-
NYECTBO OBPa3YyOLLUMXCA C NIETKUMM SPUT-
pounTamMm ayto-POK 6bino 52 pasa Bbille,
yeM nocne MHKybGaLnmM 3pUTPOLUTOB C CbIBO-
POTKOM 300PO0OBbIX Ntofen. Po3eTkoobpa3syto-
LLMe CBOMNCTBA TSAXESbIX 3pUTPOLUTOB MNocne
06paboTKM CbIBOPOTKAaMM CMOPTCMEHOB He
M3MEHANNCb. DTN HabnogeHUa OatoT OCHO-
BaHME CUYUTATb, UTO MOAMDUKALUA PO3ETKO-
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-06pa3ytoLMX CBONCTB 3PUTPOLIUTOB MPOMUC-
XOOUT B COCYOMUCTOM pycne nopd BUAHUEM
CbIBOPOTOYHbIX CyOCTaHL M.

NHPOPMaTMBHOCTb TeCTa YyCUIEHMS ayTo-
NOrMYHOro PO3eTKoo6pPa30BaHMA MOXKET OC-
HOBbLIBaTbCA KakK Ha OLeHKe cTerneHun yBe-
NNYEHMA 4MCna PO3EeTOK Moa BAUAHUEM
LLeSTbHOWM CbIBOPOTKM, TaK M Ha onpeneneHmm
Hanbonbllero pasBedeHMs CbIBOPOTKM, Bbl-
3blBaloLLLErO TaKoe yBennyeHume.

NpoBeOoeHO CpaBHUTENbHOE U3YyYeHUe
CBOWCTB 3PUTPOLMTOB BCTYMaTb B PO3ETKO-
06pa3zoBaHUA C ayTONOTMYHBIMU U KCEHOTEeH-
HbIMU NuMMounTamMm (ayTo-POK mn KceHo-
POK). g BbigaBneHma kceHo-POK mncnonb3o-
Bann NMMOOLMNTDI, BblAENEHHbIE U3 Cefe3eH-
KW KpbiC BucTtap. CooTHoWweHMe NnMpoumnToB
N SPUTPOLUTOB MPU MOCTAaHOBKE KCEHOTeH-
HOro PO3eTKo0bpPa3oBaHMA paBHANOCH 1:50.

MpY UCMNOMBb30BAHVN SPUTPOLUTOB Hed-
PaKLMOHMPOBaHHbIX apuTpoumToB CBIIT Ko-
nnyectBo ayTo-POK cylLlleCTBEHHO He OT-
NinYanocb, a Kon4yectBo KceHo-POK 6blio
HEeCKOJ/IbKO MeHbLle, YeM Yy JIKI SpuTtpoumThl
CUMM dopMUpoBanm 3Ha4MTeNbHO Bonbluee
ymcno ayto-POK M MeHbluee 4YUCNo KCeHOo-
POK, ueM aputpouuntbl JIKI KoaddmumeHT
ayTo-POK/kceHo-POK y CBIMIM 6bin Bbille,
yeM y JIKI (cooTBeTcTBeHHO 0,17 1 0,05), a y
CUII BblWwe, 4em y CBIMIM - 0,34.

MPUHUMMMANbHO 6bl1I0 BaXXHO BbISCHUTb
BO3MOXHOCTb KOPPEeKLUMM Ppo3eTKoobpasyto-
LLMX CBOMCTB SPUTPOLMTOB CMOPTCMEHOB C
MOMOLLbIO NpenapaToB, OKa3blBaOWMX BINS-
HVe Ha CTPYKTYypy MeMbpaHbl 3pUTPOLUTOB.
K uncny Takmx npenapatoB OTHOCATCH 3CCEH-
Lmane, TMaMmMH U pUBoKcKH (J1.I. MpokoneH-
Ko 1 ap., 2000). MHTpaKopnopalbHoe NpuMe-
HeHMe 3TUX MpenapaToB MOBbILWAET pe3uc-
TEHTHOCTb JIEMKUX SPUTPOLUTOB K OENCTBUIO
MMMYHOCYMPECCUPYHOLLMX CbIBOPOTOYHbIX
coeguHeHUN (PUBOKCUH, TMaMUH) N MHOY M-
pyeT nogaBfeHne KMMMYHOCTUMYMNPYIOLLMNX
CBOWCTB Yy TSDKENbIX SPUTPOLMTOB (3CCEH-
LMane). SKCTpaKopropanbHoOe BAUAHME STUX
npenapaToB Ha CBOWCTBA 3PUTPOLUTOB Maslo
N3y4eHo.

YCTAaHOBNEHO, 4TO UHKybGauma nerkmx
sputpoumntoB CUII ¢ acceHumane nnum pu-
OOKCMHOM He BMMana Ha WX CrnocobHOCTb
BCTyMNaTb B peaKLM pO3eTKOObpa3oBaHMea C
AYyTONOMMYHbIMK NMMPOLUMTaMK, B OTINUME
OT 3TOro MHKybauma c TMaMMHOM NpuBoAMIa
K ocnabneHuto  ayTONOrMYHOIo pPO3eTKO-
obpa3oBaHUA. IDKCTpakopropasbHoe BO3-
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OENCTBME nMnpenapaTtoB He BAWANIO  Ha
CMOCOBHOCTb TAXKENbIX 3PUTPOLUTOB GOPMU-
poBaTb ayTo-POK.

DKCTpaKopnopanbHoe BO3OeWCTBME Nnpe-
MapaToB Ha flerkme apuTpouUnTbl HE BAMAMIO
Ha WX aAKTMBHOCTb KCEHOMeHHOro PO3EeTKO-
obpazoBaHUA. WMHKybauma TaXKenblX 3pUT-
POLMTOB C PUOBOKCUHOM UMM TUAMUHOM He
NPWBOAMNO K M3MEHEHMIO CMOCOBHOCTM 3TUX
KNeToKk GOpMMPOBATb PO3ETKM KCEHOreH-
HbIMUW NMMOoUMTaMK. B oTNnYmMe OT 3TOro ac-
ceHumane nosblwan 3pPeKTUBHOCTb POopMU-
POBaHMA PO3ETOK MpPU B3aMMOOENCTBUU
TAXKENbIX PUTPOLUTOB C NuMpoLUnTaMKL ce-
ne3eHKn Kpblic BucTtap.

MHKyBauma nerkmx sputpoumntoB JIKI ¢
3cceHuMane nnu TMaMmHoOM npeoTBpallana
yBEeNMYeHMe CrnocoBHOCTU 3ITUX  KIeTOoK
B3aMMOOEeNCTBOBaTb C CyOCTaHUMAMM CbIBO-
poTok CUIMI. PUBOKCUMH INVITRO Takoro ad-
dekTa He BbI3bIBas.
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BpoBkuHa W.J1. — aHanuM3 1 obobuleHne
OaHHbIX, pedaKTUpOoBaHMeE;

AHaHbeB P.B. - HanmcaHwme TeKcTa;

BaHunHa A.A. - 06paboTKka MaTepmana;

ManbiweBa M.B. — oM3anH oKOHYaTebHO-
ro BapuvaHTa cTaTbM,

BonkoBa M.2. - dopMynmpoBKa BbIBOOOB.
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