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CMOPTMBHAA MedMLMHA

KAMHMKQ CNOPTUBHOU MEeAULLUHDbI (AY>KHUKU) —
70-A€@THUM ONbIT B MEAULLMHCKOM oBecne4vyeHuu
npodeCCUOHAABHOIO CNOPTA BbICLUMX AOCTUXKEHMU

-

KAMHUKA (AYXXKHUKM) BEAET HAOYHYHO-MPAKTUYHECKYIO AEST
Hawu cneunmaAmMcTbl NPUHUMAIOT YHACTHE B KPYNHEN
peHUMsAX, OOBMEeHUBAIOTCS OMNbITOM C BEAYLLLUMMU
yHuBepcutetammn. Ha 6ase KAMHMKU cPyHKLLMOHM
KAMHM4eckoe otaeAeHne Kadeapbl CNOPTUBHOMU

U MeAULMHCKOU peabuanTaumnmn Ce4eHOBCKOro YHuse

OCHOBHbIE HONPABAEHUA AEATEAbHOCTM:
YrAyOA€HHble MeAULLUHCKUE 0OCAE AOBAHUA, PYHKLLUOHAABHAS
AUCArHOCTUKA, KAPAUOAOIUSl, BOCCTOHOBUTEAbBHOE A€YEHMUe.

(KAMHWMKQ CrnopTMBHOM MeAMLLMHBI)
VA. AYXXHUKM, 24, CTp. ]
00 5 |www.csmed.ru
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PacnpocTpaHeHHOCTb YNoTpebneHus ankorons U npeaTPeHNPOBOYHOrO
kochenHa u ux BNusiHMe Ha TpaBMaTU3M U HapYLLUEHUS CHa cpeaum
3NUTHLIX MonoabIx hyToonucToB

E.[l. Koponeea', M.C. bymoseckuii>?, I.VI. Manaxun*, A.M. /lazapee’, /I.B. Tenvuues*, T.M. Baxudoe*”
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PE3IOME

Ilenb: M3yunTh PacIpPOCTPAHEHHOCTb HpUMEHeHMsA KodenmHa Iepey TPEHMPOBKAMM M A/KOTO/A, @ TAKKe MX BJIMAHME Ha KayecTBO CHa
U TPAaBMATHU3M CPefiut MOTOfbIX GyT6OMMCTOB.

Marepuaibl 1 METOABI: C MICIIONb30BAHMEM CIEIIMATbHBIX aHKET U3y4alach PacpOCTPAHEHHOCTD IPUMMeHeHNA KopenHa Iepey; TPeHIPOBKaMy
U QJIKOTOJIA CPefy 236 SMUTHBIX MOOABIX GyTOOMICTOB B BodpacTe 11-21 jleT, UX BIVAHNUE Ha HAPYLIEHNA CHA Y TPABMATU3M.

Pesynbrarst: 16,5 % GyTOOMIMCTOB IPUMEHSIOT epef TpeHnpoBKamu KodenH. Yare Bcero sTo mponucxoaut 1-2 pasa B Hefjerio 11 ero notpebieHne
cmabo TOMOKXUTETBHO Koppenupyet ¢ BodpacToM (p = 0,001, R = 0,41). Hanbonee yacTo aT0 BCTpeyaeTcs B BO3PACTHOI rpymie 19-21 net, e ero
ynorpebnenne gocruraetr 58,8 %. 17,3 % byT60MMCTOB yMEPEHHO YIOTPeOIAIT aKOro/b M €ro MoTpebeHne 3Ha4MMO KOPPEeNUpyeT ¢ BO3PACTOM.
Han6oree gacto ankoronb ynorpebnsncs B Bodpacre 19-21 rop. YnorpebneHne ankoronsa u kodenHa 3HAYMMO CT1abOIONIOKNTENBHO KOPPeInpyeT
U MOBBIIIAET PUCK BBIPAKEHHBIX HapylleHuil cHa 1o aHKeTe ASBQ (Athlete Sleep Behavior Questionnaire, aHkera pexxuma cHa crioprcMeHa). Kpome
TOTO, TPaBMaTU3M BO BpeMsA MarTdeil ¥ TPEHUPOBOK He 3aBMCeN OT yroTpebneHusa amkorons (p = 0,076) mwmm xodenna (p = 0,14) mo kpurepuio
Kpackena — Yonnuca. Ilpu sTom Hapymenus cHa no ankete ASBQ 3Ha41MMO KOppennpoBay C TpaBMaTU3MOM.

3ax/ro4eHme: BbIAB/ICHO IIMPOKOE PACIPOCTPaHeH Ve YIOTPeOIeHNA alKOTO/IA M KoeWHa I MX HeraTMBHOe BIMsAHMeE Ha COH cpein GpyTO0mmMCcTOB
Bo3pacTe 11-21 rofi, HO He BBIABJIEHO CBA3Y IPMMEHEHMA 9TUX CyOCTAHINII U TpaBMaTH3Ma.

Kniouesvie cnosa: 1onbie atetst, pyr6os, KodenH, ankoronb, TpaBMa

KondmukT nHTEpecoB: aBTOPHI 3asB/ISI0T 06 OTCYTCTBUY KOH(INKTA MHTEPECOB.

IOna muruposanua: Koponesa E.JI., Byrosckmit M.C., Manakun [V, Jlazapes A.M., Tenvimes JI.B., Baxugos T.M. PacripocTpaneHHOCTDb
YIOTpe6/IeH s aTKOT OIS 1 TPeATPEHNPOBOYHOT0 KoerHa I X BIVsIHVE Ha TPAaBMATU3M U HAaPYIIEHNsI CHA CPef UTHBIX MOJOABIX (yTOOMICTOB.
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The prevalence of alcohol and pre-workout caffeine consumption and their
effect on injuries and sleep disorders in young elite soccer players

Egana D. Koroleva', Mikhail S. Butovskiy*®, Georgiy 1. Malyakin®, Artemii M. Lazarev’,
Danila V. Telyshev*, Timur M. Vakhidov*”

" Central Clinical Hospital with Out-patient Clinic of the Department of Affairs of the President
of the Russian Federation, Moscow, Russia

2 FC Rubin, Kazan, Russia
3 Department of Medical Rehabilitation and Sports Medicine, Kazan State Medical University, Kazan, Russia
4 Sechenov First Moscow State Medical University, Moscow, Russia

> Mount Sinai Hospital, Chicago, USA

ABSTRACT

Aim: to study the prevalence of alcohol and pre-workout caffeine use and their impact on sleep quality and injury among the young soccer players.

Methods: this study examined the prevalence of alcoholic beverages and pre-workout caffeine consumption in young soccer players, as well as the
effect of these substances on sleep disorders and injuries among 236 elite athletes aged 11-21 years.

Results: 16.5 % of soccer players use pre-workout caffeine. Most often 1-2 times per week. Caffeine consumption is weakly positively correlated
with age (p < 0,001, R = 0,41.) and is most common in the age group of 19-21 years with consumption rates at 58.8 %. 17.3 % of young soccer players
consume alcohol moderately and its consumption significantly correlates with age. Most often alcohol was consumed at the age of 19-21 years. Alcohol
and caffeine consumption are significantly, but weakly correlated with the risk of severe sleep disorders on the Athlete Sleep Behavior Questionnaire
(ASBQ). However, injuries during matches and training sessions did not depend on alcohol (p = 0.076) or caffeine (p = 0.14) consumption according to
the Kraskal — Wallis test. At the same time, sleep disorders on the ASBQ significantly correlated with injury.

Conclusion: the widespread use of alcohol and caffeine, and their negative impact on sleep among soccer players aged 11-21 years were revealed,
but there was no connection between the use of these substances and injuries.

Keywords: young athletes, soccer, caffeine, alcohol, injury, sleep, injury prevention
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1. BBenenne

OpHuM u3 Hambosee MOMY/IIPHBIX BUJOB CIIOPTA SIB-
nszercst pyrbon. B mupe HacumrhBaeTcst 265 MUUIMOHOB
aKTUBHBIX (PyTOONUCTOB, M UX UUCIO IOCTEHNEHHO yBE/N-
yyBaercs [1]. MHOro4mc/ieHHble UCC/IENOBAHMS IOCBSIIe-
Hbl M3YYEHWIO BAVSHUS Pa3IMYHBIX CyOcTaHimit (B T.d.
106aBOK ¢ KOEMHOM I A/IKOTO/IeM) Ha Pas/IMdIHble acIleK-
TBl (pm3mIeckoit paboTOCIHOCOOHOCTM M BOCCTAHOBJIECHIIS
CIIOPTCMEHOB, a TaKXe pa3paboTKe Mep MIPOPUIAKTUKU
TpaBMaTusma [2, 3].

Kodenncogepxalyo IpogyKInio MOXHO CMEIO OTHe-
CTH K OJJHOII 13 CaMOI1 IO Y/IIPHOIL ¥ YaCTO YIOTPebs1eMoit
B Mupe. Ee yrorpebiennue cpeqy momy/sium B pa3HbIX CTpa-
Hax Bappupyerca oT 90 no 348 MUTPOB Ha AyIIy HaceleHMs
B TOfI [4], 9TO He JO/DKHO BBISBIBATD YAMBIICHIA, IOCKOIBKY
JAHHBII a/IKAJION], COIEPXKUTCS KaK B IOMY/ISIPHBIX Oe3a-
KOTOJIbHBIX HAmMTKax (4ail, Kode, KaKao/IIOKOMaf, dHep-
reTMYecKye HalUTKA), TaK ¥ B CIELMa/JbHBIX AMeTUYECKUX

HO6aBKaX " HEKOTOPDBIX JIEKAPCTBEHHBIX CPENCTBAX, UTO O~
IIOJIHAET UX HpMHTHbII?I BKYC " apoMmart €1le 1 3proreHHbIM
abdextom [5]. Cpemy cmopTcMeHOB KOQEnH TaKXe IIN-
POKO pacIpocTpaHeH Omarofaps Hpexkfie BCEro JAHHOMY
adpdekry [6]. Hanpumep, B uccmenosaunu Aguilar-Navarro
M COABT. U3YyYa/JaCh PACIPOCTPAHEHHOCTDb UCIIOIb30BAHN
KO(I)eI/IHa CIIOPTCMEHAMM, KOTOpbI€ NIPOXOAVIN NOIINVHI-
KOHTpOIb. AHarm3 moutnm 7500 obpasmax MOYM IMpofe-
MOHCTPMPOBAJI, YTO MPOLIEHT 0OPasIiOB C OIpeesieMbIM
comepxanreM kodenua (r.e. 6omee 0,1 MKr/mm) yBemm-
ymica ¢ ~ 70,1 % B 2004-2008 rogax o 75,7 % B 2015 ropy.
PacripocTpaHeHHOCTD ynoTpebmeHust KoderHa 3HaYNTeIb-
HO Bo3pocia B 2004-2015 ropax B BOJHBIX BUJaX CIOPTa,
JIeTKOIT aTyeTuKe, OOKCe, 131010, GyTOOIE, TSKEION aTie-
THUKe U Tpebie. A BUABI CIIOPTA, B KOTOPBIX CIIOPTCMEHBI
Menn caMon BI)ICOKYIO KOHIIEHTpalnio KO(beI/[Ha B MoO4e,
Hanpumep, B 2015 Tofy — 3TO BEIOCHOPT, JIETKasA aTIeTHKa
u rpe6s [7].
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[Inpokoe ucrnonb3oBaHme KoenHa B CIOPTe CBSI3AHO
C IIOATBEeP>KAEHHBIM IIOJIOKNTENTbHBIM 3¢ deKToM Ha (PyHK-
LUV OpPraHNU3Ma, TaKue KaK BBIHOCIMBOCTb, CKOPOCTHO-
CHIOBbIe U aHaspoOHble mokasarerm [8-11]. CymecTByioT
ybenurenbHble [jaHHBIE, IOATBEP)XKAAoI[Ne, 4TO Kode-
UH HpY YIOTpeOTeHnn ero 5O TPEHNPOBKU B o3e 3—-6 MT
Ha KIWIOIPaMM MAacChl Tella MOXKET YIy4IlaTh CIOPTUBHbIE
pe3y/IbTaThl, YTO OTHOCKUTEIBHO HEJABHO OBUIO MPU3HAHO
MexgyHapOgHBIM OMMIIMIICKMM KoMuTeToM [12]. B TO )e
BpeMsi HeOOXOIMMO OTMETUTD, YTO KODENH BCe ellle HaXo-
mutcst B criucke MoHmropunra BAJTA [7] — aT0 cBs3aHO
C 00eCIIOKOEHHOCTBIO O BO3MOXKHBIX HETAaTMBHBIX d(dek-
TaX Ha pas3/IMYHble aCIIeKThbI 3[0POBbA CIIOPTCMEHOB, B T.4.
mereit u roHoLen. Tak, mo maHHbIM Salinero u coasrt., mocie
JCIIONIb30BaHMA SHEPreTUYeCKUX HAINUTKOB, COIepIKallyX
HM3KIE ¥ YMepeHHble H03bl KOo(erHa, Cpefu CIIOPTCMEHOB
HaO/TIOfIa/TICh TaKue H0004YHbIe 9 (HeKThI, KAK HEPBO3HOCTD
n 6ecconnuna [13, 14].

AJIKOroJIb TaK)Ke OTHOCUTCS K Harbojiee 9acTo ynorpe-
O/1s5eMBIM BeI[eCTBAM, B TOM UICIe U CPeAy MOAPOCTKOB
[15]. Tax, cornmacHo maHHBIM uccnemoBanusa Marshall u co-
aBT., IIPOBEJEHHOTO Cped) aMepPUKAHCKUX IIKOTbHUKOB
U cTyfeHToB (cpenHuit Bospact 15,8 net), 79 % ynorpebis-
M QTIKOTO/Tb XOTS OBl OMH pa3 3a mociegHne 12 Mecsues,
a 57 % KaK MUHVMMYM OfVH pa3 3a nocnaennue 30 gueir [16].
B 1je1ioM a/MTHBIE aT/IETHI MOTPEO/IIOT MEHbIIE aIKOT OIS,
yeM 0O0Ijasi MONY/IALMS, OFHAKO IOTpebIeHIe alKOross
Cpely 9NNTHBIX CIIOPTCMEHOB BCE PaBHO 3HAYUTENBHO [17].
Martinsen 1 COaBT. IMIIYT, 9TO O 36,5 % SMUTHBIX HOPBEX-
CKMX CHOPTCMEHOB-IIO[POCTKOB YIIOTPEOJIAIOT a/IKOrO/Ib,
IIpY 9TOM KOIMYECTBO YIOTPeO/LIIONX CPefu KOHTPO/Ib-
HOJ TPYINIbI, He 3aHMMAKIIENCA CIOPTOM, COCTaBJIAET
63 % [3]. CunraeTcs mOKa3saHHbBIM, YTO aJIKOIOJIb HETATUBHO
BJIVIAET Ha Pas3/MyYHble aCIIeKThbl CIIOPTUBHOIO HeppopMaH-
Ca ¥ BOCCTaHOBJIEHV, TaKMe KaK MMMYHO-9HIOKPUHHbIE
(baxTopbl, TeMOAMHAMUKY 1 O€IOK-CHHTETHYECKYI0 (PYHK-
o [17-19]. Ero ynoTpe6eHine y CIOPTCMEHOB BBbI3bIBAET
0eCCOHHNITY U CIIOCOOCTBYET CHIDKEHUIO TIPOfO/DKUTEIBHO-
CTH CHA U HEJOCBIIIAHWIO, YCYTYO/Isisl JHEBHYIO COHIMBOCTD,
YTO MOXKeT HapylIaTb HOPMaJIbHbIe IIPOLECCH BOCCTAHOB-
nenus [20].

Henmp3sst u 3abpIBaTh IIPO COBMECTHOE YIOTpebseHne
aJIKOTO/IA ¢ KoenHCOoep>Kalell IIPOAYKIIMeIT: CYLIecTBY-
10T Ko(peliHble HAMTKIM C JIKOTOJIEM, @ TaKxe Oojee IO-
Iy/IApHbIE M OIIACHBIE CMeCU SHEepPreTHYecKUX HAINMTKOB
c ankoroeM (AmED — alcohol mixed with energy drinks).
HecMoTps Ha TeHZEHINIO K YaCTUYHOMY CHIDKEHMIO, O CUX
TIop coxpaHAeTcs ucnonb3oBanne AmED Ha sHauUTeTbHOM
ypoBHe: 37 % cpefiut CTY/IEHTOB CTapIINX KYPCOB, I10 JJAHHBIM
cucTeMaTndeckoro obsopa m MeraaHammsa Andrea m co-
aBT. [21]. [JaHHOE cOYeTaHNMe IOMMMO U3/IMIIHEN HArPY3KU
Ha OPraHM3M 4elOBeKa HeceT M HeraTMBHDIE COLMa/IbHbBIE
aCIeKTBI ero MPYMEHEeHN A, BKII0Yas YBeTIeHIe PYCKa CO-
BepIICHNA HACWIVA, e3/IbI B HeTPE3BOM BIJIe I CKTIOHHOCTH
K YIOTpeO/IeHNI0 3ampeleHHbIX Bemects [22]. IIpuuem
MeXaHU3M [AaHHOTO SIBJIEHVsI M3Y4eH 1 BK/IIOYaeT B CeOs

CHIDKEHNE TICMXOMOTOPHOJ JeNpeccuyl, BEISBAHHON aJIKO-
rojIeM, U JIOKHO-CYOBEKTUBHOE OLIYIIeHMe YyBCTBA TPe3-
BocTu [23].

3HOpOBBII M HOCTATOYHBIN IO IMPOFOKUTETBHOCTU
COH CYMTAETCSA OJHUM U3 IJIABHBIX aCIEKTOB COBPEMEH-
HBIX CTpPATernil MOCTHATPy30YHOTO BOCCTAHOBICHMA [14,
24]. JInureHue CHa OTPULIATE/IbHO BIMAET HA CIIOPTUBHYIO
pe3y/nbTaTMBHOCTh UM BOCCTaHOBNeHMe. Hepmocrarounoe
KO/INYECTBO CHA MOXeT OBITh CBS3aHO C IIOBBIIIEHHBIM
TPaBMaTU3MOM CpPeiX CIIOPTCMEHOB, B T.4Y. ¥ Y IOJPOCT-
KoB [25-28]. IIpuuem mpoceccroHanbHble (PyTOOMNCTHL
BXOJAT B TPYIIy IO HAapyIIEHUAM CHa, U PAJl aBTOPOB
CBSI3BIBAIOT 9TO C OOJIBLIMM KOMNYECTBOM II€PEIETOB,
HO3JHUM BpeMeHeM Hadasla MaT4dell U yrnorpebieHnem Ko-
denna [29].

B T0 >Xe BpeMsA HEJOCTaTOYHO M3y4YeHa pacpOCTPaHEH-
HOCTD IIPYMEHEeHNA aJIKOTOIA 1 KO el Ha epe TPEeHIpPOB-
KaMM, a TakoKe UX BIMAHME Ha Ka4eCTBO CHA ¥ TPaBMaTU3M
B TpyIIe MOMOABIX PyTOONMUCTOB PyTOONBHBIX aKageMMIi,
B CBSI3U C 4eM IpOBefeHIe MOJOOHOTO MCCIefOBAHMS MO-
JKET UMeTb GOJIbIION TPAKTUIECKIUIT MHTEpPeC.

2. MaTepuanbl 1 METOJbI

ITUYEeCKIIT KOMUTET

[TpoToKOn mMCCIemoBaHmsA OBUT COIIACOBAH C JIOKAJIb-
HbIM oTimdeckuM komuteToM (Ne 05-21 ot 10.03.2021). Bee
IPOLIE/IyPhI, BBIIOIHEHHbBIE B TAHHOM JICCIIEOBAHNM C y4a-
CTHEM JIIOfiell, COOTBETCTBOBAINM STUYECKUM CTaHJApTaM
MHCTUTYLMOHA/IBHOTO /WM HaIlMIOHATbHOTO MCCTeNoBa-
T€/IbCKOI'O KOMMUTETA, a TaK)Ke Xe/IbCUHKCKOI JeKaapalymn
1964 ropa n 60ee MO3AHUM HOIpPaBKaM K Heil MM COIO-
CTaBMMbIM 3TUYECKMM CTaHJAapTaM.

Bce atambl nccnenoBaHms COOTBETCTBOBAIM 3aKOHOMA-
TenbcTBY Poccuiickon ®epepanym. Bee ygaacTHUKM Mcceno-
BaHNA JJa/IU CBOe NHPOPMIUPOBaHHOE coracye. bpito momy-
YEHO COITIACHe POJMTENIEN BCEX YYaCTHUKOB MCCIENOBAHNA
B Bo3pacTe fjo 18 smer. CropTcMeHsl, mocTurimme 18 jer,
npenocTaBuiu GOPMY COITIACUS CAMOCTOSITEIBHO.

YuacTHukn

ViccnemoBaHue mpoBogmIoch Hosibpe—mekabpe 2019 ro-
Ia Ha Kadepe CIOPTUBHON MEAUIIVHBI 1 MEAUIIMHCKOI pe-
abymranyy [lepporo MockoBCKOro rocyiapcTBEHHOTO Me-
muumHCKoro yHuBepcurera uM. CedeHoBa 1 JlabopaTopun
CTIOPTa BBICHIMX JOCTVDKEHMI MOCKOBCKOTO YHUBEPCUTETA
Burre.

ITO HUCCIefoBaHNEe CYMMMpPYeT JIaHHbIE, IOTydeHHble
B XOJle aHOHIMHOTO TeCTUPOBAHNUS KOTOPThI U3 236 dpyTodo-
JINCTOB MY>KCKOTO IIO71a M3 BeRyI[UX (yTOONbHBIX aKafe-
MIIT, MOJIOJEXHBIX ¥ BTOPBIX KOMaHJ, JBYX BEJYIIMX KIIy-
608 Poccniickoit [TpeMbep-/uri, a TaK)Xe TpeX IOHOIIECKNX
cbopubix koMaHg Poccun mo ¢yr6omy. Beumi ompolieHst
UTPOKM B Bo3pacTe oT 11 go 21 roga, KOTOpble HE MMEIN
IPOTUBOINOKA3AHMIL J/IA 3aHATUI CIIOPTOM U PETYIAPHO
Y4acTBOBaIM B TPEHMPOBOYHOI U COPEBHOBATENIbHOMN Jled-
Te/IbHOCTIL.
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IIns Bcex y4aCTHMKOB MCCIefoBaHmA GyTOon ObUl oc-
HOBHBIM BUJIOM [EATE€/IbHOCTY, TPEHUPOBKM IPOXOIVIIN
5-7 pas B HEJENIO, a BO3pAcT Hayajla peryasapHOi TPEeHUPO-
BOYHOI [esTeTbHOCTU COCTABISN 6—7 JIeT.

Bce y9acTHUKM MCCIefOBaHMA MOCTOAHHO NPOXKMBAIN
B Mockse.

Kpurepun ncknrodeHns

Kpureprsamu uckI0ueHNs U3 UCCTIeTOBAHNS OBUINL: OT-
Ka3 OT y4aCTM:A B MCCIelOBaHNY; HEYJaCTE B TPEHMPOBKaX
u urpax 6ojee 7 JHeI 10 IPUINHAM, He CBSI3aHHBIM C TPAB-
MaMI ¥ 3a00/eBaHNUsAMY; Ha/IN4Me a/UIEPIUU Ha KO(enH;
y4actue B urpax nospHee 19:00 Ha IPOTsKEHUM TpeX Me-
CALEB [0 aHKETMPOBAaHNA; IIEpEHECEHHbIE OIlepalliy B Tede-
HIfe TOfja TIepe]i aHKeTHPOBaHeM; Bo3pact 6osee 21 ropa.

V3ydyenue pacupoCTpaHEHHOCTH HAPYIIEHIIT CHA

¥ IpUMeHeH s Ko eHa nepey TpeHNpOBKOI

B MICC/IEIye€MOIi KOropTe

V3y4eHne pacIpOCTPaHEHHOCTY HAPYIIEHNI CHA U IIPU-
MEHEHUA KO(beI/[Ha IIpOBOIMJIOCH IIPY 3AaIIOJTHEHMM aHKETHI
u3y4yeHns HapyleHnit cHa y cnoprcMenos The Athlete Sleep
Behavior Questionnaire (ASBQ), mpemnoxxenHoit Driller
n coasT. [30]. CormacHO 9TOil aHKeTe, BbIpa>KeHHbIE Ha-
PYLIEHNUS CHA AMATHOCTMPOBAINCH IpK Habope 42 6annos
u Bblue. CHIDKEHHOE Ka4eCTBO CHA OIIPefe/sIoch IpK Ha-
6ope 36-42 6amnos [30].

OmpocoM olLeHMBaIaCh 4acTOTa IPUMEHEHNsT KOdenH-
COIePXKAIIX IPOJYKTOB BO BPeMsi TPEHIPOBOK I COPEBHO-
BaHusA. [To yactore IIPUMEHEHNA 6I)UIO BbIIC/TICHO HECKOJIBKO
TPYIIL: He IpUMeHAmNe KOpenH BO BpeMs TPEHUPOBOK,
IpuMeHsomuX KoderH 1 pa3 B Hefeno, 2 pa3a B HeMIEIo,
3 pasa Hefiemo 1 4 pasa B Heflermio. Cpeayt YIaCTHUKOB MC-
C/IefloBaHysI He OBUIO CIIOPTCMEHOB, IIPUMEHSIOINX Kode-
MHOCOJEPKaLe NMPORLYKTHl BO BpeMsl TPEHMPOBOK dYallje
JeThIpex pa3 B HEJeIIo.

V3y4enue pacupoCTPaHEHHOCTY IPUMEHEHU

ANKOr oA

PacnpocTpaHeHHOCTh IPUMEHEHUS aJKOTOJIs MpO-
BOAMIACh C MCHoOnb3oBaHumeM aHkeTbl The Alcohol Use
Disorders Identification Test-Concise (AUDIT-C), cormac-
HO KOTOPOJ MIMeeTCsI HECKOIBKO CTelleHeil YIoTpebneHns
ankoronsa. OneHka B 1-3 6asta o anketre AUDIT-C coot-
BeTCTBYeT YMEPEHHOMY YIIOTpeOIeHNUI0 alKoros, Habop
JeTbIpex 1 6oee 6a/IOB pacleHUBAJICSA KaK 3/I0YIOTpe-
6nmenne [31].

V3yueHue TpaBMaTH3Ma B M3y4aeMoOil KOTOpPTe

PeTpOCHeKTI/IBHO C IIOMOIIIbIO aHKeTI/IpOBaHI/IH I/IBY‘IaH-
CsA TPaBMATN3M B T€4YeHMeE 3 MeCALEB 10 IPOBENEHN aHKe-
TI/IpOBaHI/IH. y‘H/ITbIBaTH/ICb BCE€ BIbI TpaBM, HOTIY‘ICHHI)IC
BO BpeM: TPEHVPOBOK U UTP, IPMUBEJIINe K IPOIycKy 60-
Jlee IBYX TPEHMPOBOK. Bce TpaBMbI OBUIN pasfie/ieHbl Ha [iBe
I‘pyHHI)IZ 6CCKOHT8KTHI)I€ I KOHTAaKTHbIE (BK}IIO‘{aH COTpﬂce'
HISI TOZIOBHOTO MO3Tra).
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CraTuctimyeckuii aHamm3

I CTaTMCTMYECKOTO aHalM3a JCIONb30BANOCh IPO-
rpammHOe obecrredenne IBM SPSS Statistics v.23.0 (IBM,
Hbio-Vlopk, CIIIA). OnmcatenbHas CTaTUCTUKA M KPUTEPUit
Konmoroposa — CMMpHOBa JMCHO/NIb30BANNCh I/ OIpefie-
JIeHNSA HOPMa/IbHOCTH pacIpefie/ieHN .

3. PesynbTarsl

236 cy6'beKTOB 3aIIOJIHMIN aHKeTBI Ha IIOTpeb/IeHne Ko-
(beI/IHa. OJIHaKO HE BCE I/ICHI)ITyeMI)Ie 3AITIO/THMJIN BC€ aHKETHI
OIVMHAKOBO, MHOIME 3aIIOTHUIN MX YACTUYHO. B pesynb-
TaTe IPOBEJEHHOIO MCC/IENOBAHMA BBIABIEHO, 4TO 16,5%
(n = 39) y4aCTHUKOB VICCTIEOBAHMA IIPYMEHAIOT KOPenHo-
coiep Kauiye MPOAYKThI KaK CPeCTBA CTUMY/IALIY BO Bpe-
MsA TPEHMPOBOK M cOpeBHOBaHMIL. Yale Bcero sTo mpouc-
xonut 1 pas B Hemerto (11 % oT obgero dncna, n = 26), 5%
IpUHMMAY ero 2 pasa B Hefemo (n = 11), 1 % nmpuHuMa ero
3 pasa B Hepemo (n = 2). [Ipy 9TOM He BBIABIIEHO CIIOPTCMe-
HOB, IPVMEHSIOMIX KOPENH Yallje YeThIpeX pas B HEMeIo.
Crenenp mnoTpebnenns kodenmHa CIab0 IOTOXKUTETLHO
Koppenupyert ¢ BospactoM (p < 0,001, R = 0,41). Haubornee
9acTO KO(eMHCOAep)KalIIie IIPOYKTHI IIPUMEHSIIOTCS B BO3-
pacTHoit rpymme 19-21 jier, rjie ero ynorpebienne cocTaBu-
710 51% (n = 25) (Tabmn. 1). B BospacTHoit rpymme 11-13 et
KO(erH Iepel TPEHMPOBKAMU IOYTY He MCIIOTb30BAICH.
[Torpebrenne kodenHa Imepes TPEHMPOBKAMI IIOBBIIIAET
PMCK HapylIleHWiT cHa mo aHkeTe ASBQ (p <0,001, OLI =
3,107, 95 % 111: 1,85-5,21).

216 4emoBeK 3aITOHIIN AHKETHI [0 OTPEOTEHNIO aTKO-
roys. B pesynbraTe IpoBeeHHOrO MCCIENOBAHNSI BBIsBIIE-
HO, 4T0 19 % ¢yTbOMNCTOB yIOTpeO/IsIoT a/IKoronb. B mopa-
B/ISIIONIEM OOJIBLIMHCTBE CTy4aeB MOTpeO/IeHIe YMepeHHOe
1 cooTBeTCTBYeT 1-2 6ammam 1o ankere AUDIT-C (n = 38,
18%). YmorpebneHne aaKOrosi 3HAYMMO MOIOKUTETBHO
Koppenupyert ¢ BospactoM (p < 0,001, R = 0,45). Haubornee
4acTo yHoTpebneHme ajKorons HabIIOaeTcs B BO3pacTe
19-21 ropa, rae KOImM4yecTBO yHOTpe6mHommx AJIKOTOJIb
crioprTcMeHoB coctaBuno 44,9% (n = 22). Becero xe B B0O3-
pacTHON Tpynne 17-21 roj ankoronb NPUMEHANCA Cpe-
m 31,5% (n = 41) cnoprcMeHoB. B BospacTHOI rpyme
11-16 net Bce 100 % 3anmOMHMBIINX aHKETY PECIIOHJIEHTOB
Habpamu 0 6amnoB (Tabm. 2). YnoTpebmeHne amkoroyus mo-
BBIIIAeT PUCK HapylLIeHMil cHa 1o aHKeTe ASBQ (p = 0,004,
Ol = 2,189, 95% [11: 1,28 -3,75).

Yrorpebenne amkorons u KodemHa 3HAYMMO crabo-
HOJIOKUTEIBHO KOPPEIUPYIOT MeXAY coboir (p < 0,001, R =
0,29).

Komn4ecTBO CHOPTCMEHOB CO CHIDKEHHBIM Ka4eCTBOM
cHa 1o aHkete ASBQ cocrasuo 15,7% (n = 37), a ¢ BeIpa-
JKEeHHBIMM HapylIeHnAMHU cHa — 9,7 % (n = 23) d4eyoBexa.

Cremnenp norpe6meHnst koderHa MOBbIIIANA PUCK CHU-
YKEHHOTO KadecTBa cHa (p = 0,001, OI = 2,61, 95% ON: 1,5-
4,54) n noBbIIIaNa pUCK HapyueHui cHa (p = 0,006, OII =
2,43, 95% [IVI: 1,29-4,55).

CremneHb HOTpe6/IeHNsT ATKOTO/Is TIOBBIIIA/IA PUCK CHU-
JKEHHOTO KadecTBa cHa (p = 0,007, OII = 2,31, 95% [N:
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n
Tabnuma 1
()
Totpebnenne kodenna o BO3paCTHHIM IpynmaM (B CKOOKax yKasaH MPOLEHT YYaCTHUKOB 13 JAHHOIT BO3PACTHOI IPYIIIbI,
KOTOpbI€ 3aIOTHIIN AHKETY) A
Table 1 (0)
Caffeine consumption by age group (the percentage of participants from this age group who filled out r
the questionnaire is indicated in parentheses) u
Bospact/Viorpebrene Huxorpga 1 pa3 B Hepenio 2 pa3a B HefleNmo 3 pasa B HeflenI0 A
xodenna it p T p i p gig
11 net, n (%) 18 (94,7) 0 0 1(5,3)
12 rreT, 1 (%) 15 (100) 0 0 0 u
13 ntet, n (%) 18 (100) 0 0 0
14 net, n (%) 11 (91,7) 1(8,3) 0 0
15 ntet, 1 (%) 20 (100) 0 0 0 B
16 ner, 1 (%) 4 (100) 0 0 0
17 ner, 1 (%) 39 (86,7) 4(8,9) 2 (4,4) 0 u
18 net, n (%) 48 (88,9) 2(3,7) 4(7,4) 0 o
19 net, n (%) 9 (56,3) 5(31,3) 1(6,3) 1(6,3)
20 net, n (%) 11 (68,8) 4 (25) 1(6,3) 0 X
21 rop, n (%) 4(23,5) 10 (58,8) 3(17,6) 0 u
Tabnuma 2 M
IloTpe6reHe anKOrons M0 BO3PacTHHIM IPyninaM (B CKOOKax yKa3aH MPOIEHT YYACTHUKOB U3 JAHHOI BO3PACTHOII TPYIIIIBI, H
KOTOPbI€ COTTACUTICh 3ATIOTTHUTH AaHKETY) q
Table 2
Alcohol consumption by age group (the percentage of participants from this age group who agreed to fill out C
the questionnaire is indicated in parentheses)
11
Bospact/AUDIT-C score 0 1 2 3 4
11-16 et 86 (97,7) 0 0 0 0 Q)
17 et 23 (51,1) 4(8,9) 0 0 0 P
18 ntet 39(72,2) 15 (27.,8) 0 0 0
19 et 9(56,3) 6(37.,5) 0 0 1(63) T
20 et 11 (68,8) 3(18,8) 2 (12,5) 0 0 A
21 rop 7 (41,2) 7 (41,2) 1(5,9) 2(11,8) 0

1,26-4,22) n He B/V:A/Ia Ha PUCK Pa3BUTA BBIPA)KEHHDIX Ha-
pyurenuii cHa (p = 0,173).

Crenenu norpe6meHnst KodenHa 1 aJIKOro/isi CyMMapHO
IIOBBIIIA/IM PUCK CHIDKeHMA KadecTBa cHa (p < 0,001, OIII =
2,238, 95% [IW: 1,52-3,29), a Taxke MOBBIIIANN PUCK pas-
BUTYA BBIpaXeHHBIX HapylIeHnii cHa (p = 0,007, Ol = 1,83,
95% IO1: 1,18-2,84).

B Tedenme Tpex MecAlLleB BO aHKETUPOBAHMUA YIACTHIU-
KaMU MCCIefOBaHuUs OblIO momydeHo 46 TpasM. Haubomee
4acTO TPAaBMBbI C/Ty4a/ICh B BO3PACTHON rpymme 17-20 ner.
CaMbIMM YaCTBIMM TPaBMaMy ObUIM — IOBPEX/EHIE CBs-
30K TOJICHOCTOITHOTO CycTaBa (21,7 %) U HampbIB IPUBOAA-
mux M (15,3 %).

Cpenun Hux mpeobmaganu OeCKOHTAKTHbIE TPaBMBI
MBIIIIL 1 CYyCTAaBOB HIDKHMX KOHEYHOCTeN — 73 % Bcex cy-
vaeB. B AByx cmydasx ObpUto 3apUKCHPOBAHO COTpsICEHNUE
TOJIOBHOTO MO3Ta.

TpaBmaTisM B TeueHMe 3 MecAIeB IO aHKETHPOBA-
HUA He 3aBMCeNl OT ymorpebnenms anxorond (p = 0,076)
u xodenna (p = 0,14) mo xputeputo Kpackerma — Yommuca.
TpaBMarusM He 3aBUCeT OT yHOTpebneHns kodenna (p =
0,329), ankoro (p = 0,885) n cymmapHO OT KodenHa I aj-
xoron (p = 0,503).

ITo xpurepuio X* 3aBUCUMOCTM MEXJYy HUSKUM Kade-
CTBOM CHa ¥ TPaBMaTU3MOM BBISIB/IEHO He 06110 (p = 0,24).

4. O6¢cyxpeHne

B nccnenoBanum 6bi1a mpoaHanu3npoBaHa pacIpocTpa-
HEHHOCTb YIHOTpeOeHns: KoenHa Ieper TPEHUPOBKAMIU
U QIKOTOMA Cpefy MONOAbX (yT6omicToB GyTOOIBHBIX
akagemuit. C yBelrdeH1eM BO3pacTa yBe/INInBaeTCA I yIIo-
Tpebnene KodenHa nepes TPEHNMPOBKaMI 1 anKoross. Tak,
mortpebieHne ankorons Bospacraer or 0% cpeam ydacT-
HIKOB BO3pacTHOM rpymmsl 11-16 met go 58,9% B rpymme
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CaMBbIX CTapIINX YIaCTHUKOB. [Ipu aTOM KOoenH mepey Tpe-
HIMPOBKAMI XOTsI ObI OAVH Pas B HeeI0 yIOTpeb/IsieT TOMb-
KO 5,3% cpemu 11-metHux u yxe 76,4% cpenn 21-meTHux
byT60mmcTOB.

Ynorpebnenne KodenHa IOBBIIAET PUCK Pa3BUTHA
VI CHJDKEHHOTO KadeCTBa CHa M BBIPAXXEHHDBIX €TI0 Hapy-
HIeHI/[I/“[, TOIa KakK IIpMEM aJIKOIOjId IIOBBIMIAET PA3BUTHNE
TOZIbKO CHYDKEHHOTO KauecTBa CHa. B mpoBefeHHOM mcce-
JOBAaHUM HE 6I>UIO BBIABJICHO B/IMAHNA KaK COBMECTHOTIO
yHOTpe6neHM;1 3TUX cy6CTaHLU/H71 Ha TpaBMaTuU3M, TaK U OT-
[AE€NbHO UX BIIVAHNA Ha HU3KOE Ka4eCTBa CHA I TpaBMaTU3M.

VccnepoBatermu Fraczek m coaBT. OTMeTWIN, YTO IOIY-
JIIPHOCTD yroTpebeHns KopenHa B KaueCTBe SPTOreHHOI
cybcranium 6blTa yMepeHHOIL: 55,1 % cpeu Bcex Mccienye-
MBIX CIIOPTCMEHOB. [Ipndem 43,3 % npuHMMany ero nepuo-
IVraecKy U TonbKo 11,8 % nmoctosanHo. Cpen MOTIOABIX aTye-
ToB (18-23 ropa) 56,1 % npuHuUManu KopeuH ¢ pasnnIHon
gacToTOM [32]. B Halem >ke MCCIeqoOBaHUM TOMBKO 16,5 %
YYaCTHUKOB IIPUHMMAMM KOQeuH, a cpegy CIOPTCMEHOB
B Bospacre 18-21 ropa ero npumauMamm 35 %. Crout yuu-
TbIBATb, YTO y‘-IaCTHI/IKI/I IIPOBENEHHOI'O NCCIIENOBAHNA 6I)UH/I
3HAYUTENbHO MOoxke. CTaTeil, TOCBAIIEHHBIX PacIpoCTpa-
HEHMIO IPUHATHS KodenHa y GpyTOommucToB 6o1ee MOIOZOro
BO3pacTa, HAM HalTH He Y/Ia/oCh.

B uccnegopanum Martinsen 1 coBar. cpefy HIeCTHALA-
TUJIETHUX HOPBEXCKUX AaT/I€TOB BBIABJIEHO IINMPOKOE pac-
[IpOCTpaHeHMe YIOTPeOIeHNsI aIKOTo/s, [OCTHUTAloLIee
36,5% [3]. B nHauiem >xe mccregoBanuu 19 % arieToB npu-
HMMAJIM a/IKOrOJIb, IPY 9TOM Haumbosblilee ynorpebieHne
HabmoaeTcst B Bodpacte 19-21 roga. B ganuoit rpymme ko-
JINMYECTBO YHOTPEOISIONINX a/IKOTOIb CIOPTCMEHOB COCTa-
BUO 44 %.

VIHTepecHO, YTO B IPOBEIEHHOM UCCIIEIOBAHNM He OBITO
06Hapy>KeH0 B3alIMOCBA3N Me>1<,u;y CHIVDKCHHBIM Ka4€CTBOM
CHa U TpaBMaTM3MoM. Torfa Kak HeZOCTaTOYHOe KOJude-
CTBO CHA MOXET 6I)ITI) CBA3aHO C ITOBBIIIEHHBIM TpaBMa-
TU3MOM Cpe€I CIIOPTCMEHOB, B TOM YUCIIE€ 1 y IIOAPOCTKOB

Bknapg aBTOopoB
Koponesa Erana JI>kaxanrmpoBHa — KOHLENINA U AM3AIH ITy-
6/MuKalyM, HaJCaHe TIePBOIL BEPCIUU TEKCTa;

Byrosckuit Muxann CepreeBud — KOHI[EIIIVIS 1 AV3ANH IyOmn-
Kal[U1, HallMCaHMe [IepBOJ BEpCUU TEKCTa;

Manaxun leopruii Vinbudy — Hanmcanue U pelakTUPOBaHNE TeK-
cTa, cOOp 1 aHa/IN3 JAHHBIX UCCTIEIOBAHIIA;

JIazapeB Apremuit MuxaiiloBu4 — HalnucaHue U peJakTIpoBa-
HIIe TeKCTa, COOp 1 aHA/IN3 INTePATYPHBIX JAHHBIX;

Tenbrmes Tannna BacunbeBuy — c60p 1 aHANIN3 TUTEPATyPHBIX
TMAHHBIX;

Baxupos Tumyp MapaToBm4 — HammcaHue ¥ pefaKTNPOBaHME
TeKCTa, COOp 11 aHa/IN3 TaHHBIX MCCIEIOBAHNA.
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[25-28]. Tak, B MeTaaHa/m3e Gao M COABT. YKa3bIBaeTCH,
YTO XPOHMYECKOEe OTCYTCTBME CHA y MOJPOCTKOB aCCOLIMU-
POBAHO C BBICOKMM PHCKOM TpaBMaTu3Ma. BO3MOXHO, OT-
CYTCTBIUE B3aMMOCBSI3! B HAIlleM CTy4ae MOXKHO OOBSICHUTD
UCIO/Ib30BAHUEM CYOBEKTVMBHBIX METOJOB OLieHKHM (aHKe-
TBI), €I0 PETPOCIEKTUBHBIM XAPAKTEPOM WM OTPAHNIEH-
HOII BBIOOPKOII YYaCTHMKOB.

K orpanmyeHusM Hauiero MCCIESOBAHUS MOXXHO OT-
HeCTHU TO, YTO OCHOBHOIl aKIEHT IIPY M3YYEHWUN BOIPOCA
noTpebnenns kodemHa 6bUI HalpaBieH Ha KodeuH, mc-
HO/Ib3YeMBIil IIepef; TPEHMPOBKAMU, U He ObUIO YYTEHO,
YTO B IIOBCEHEBHOI KU3HM CIIOPTCMEHBI TAKXKe MOTYT I10-
TpeO/ATh ero (K IpUMepy, B COCTaBe HAMUTKOB WM IIPO-
IYKTOB), 4YTO 6€3yC/IOBHO MOXKET OKa3aTbh BIIVSIHME HA LIUKIT
coH-6oppcTBOBaHMe. KpoMe TOro, OTCYTCTBOBaIa KOH-
Tpo/nbHast rpymma. Elfe ofHMM OrpaHMdYeHMeM SIBJISIETCS
OTCYTCTBUE BaIUAM3ALNN PYCCKOSI3bITHON BEPCUM aHKETHI
ASBQ. boin ncnonp3osaH 1epeBoji, OCYILeCTBIEHHbIN IPO-
(beccroHaNbHBIM PETAKTOPOM, 3HAKOMBIM CO CIEL(UKOIT
BIJIa CIIOPTA.

Byaymme wuccrenoBaHuss MOIyT OBITb HAIpPaBJIEHbI
HA PAaCIpOCTPAaHEHHOCTb IpHeMa HUKOTMHCOTEPKAIINX
CPEICTB Cpefy MOAPOCTKOBBIX SMUTHBIX AT/IETOB, B TOM YMC-
JIe CHIOCA, a TAaK)Xe Ha 0OBEKTUBM3ALMIO BIVSTHVUSI Pasind-
HBIX CyOCTAHIINMIT HA TPABMATH3M U Ka4eCTBO CHa.

5. 3akmroueHne

BolsB/leHa MMpOKasg pPacHpOCTPAaHEHHOCTh IIPUMeHe-
HIA KoenHa Iepefi TPeHUPOBKAaMU U aJIKOTOJLA, a TAKOKe MX
HeTaTMBHOE B/IVSIHIME Ha COH cpefy GyT60mcToB PyT6O/ID-
HBIX aKaJileMuii B Bo3pacte 11-21 71eT, HO He BBIABIIEHO CBA-
311 IpUMEHeHNMs 9TUX cybcTanimit 1 TpaBMarnaMa. OFHAKO
BbIpa)KEHHbIE HapYIIEHN)A CHAa OKa3bIBAIOT 3HAYMMOE BIIVA-
HIe Ha TPaBMAaTU3M, YTO MO3BOJIAET C/IeNIaTh BBIBOJ O TOM,
YTO 3aBMCYMOCTDb HapyLIeHNUII CHA U TPaBMaTNU3Ma He CBsA3a-
Ha C IIPUMEHEHNEM M3Y4aeMbIX B 9TOM MCCIEfOBAHNN Cy6-
CTAHIINIA.
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BbipaXeHHOCTb U AMHaMMKa U3MEHEHUA CbIBOPOTOYHOWN KOHLEHTpaLun
OMOXMMMYECKMX MapKepOoB NOBPEXAEHUSA MbILLEYHOW TKaHU Y OMbITHOIO
ynsTpamapadoHua nocre npeogorieHnsa gauctadHumm 165 km Ha hoHe
coxpaHsiroLlencs pusanyeckon Harpysku

3.H. be3yznoe*’, M.C. lllowmopuna’, O.b. Tanu6os>

" ®OrAY BO «[lepsbili 20ocydapcmseHHbIl MockoscKuli MeduyuHcKull yHusepcumem um. M.M. CedeHosa»
MuHucmepcmsa 30pasooxpaHeHus Poccutickol ®edepayuu (CeveHosckuli YHusepcumem), Mocksa, Poccusa

3 ®rb0OY BO «MocKosckuli 20cydapcmaeHHbIU MeduKo-cmomamoJsioaudeckull yHusepcumem
umeHu A.N. EsOokumosa», Mocksa, Poccus

PE3IOME

Ilens: ompenenTb BHIPAKEHHOCTD I JUHAMIKY M3MEHEHNsI KOHIIEHTPALMH OMOXMMIYECKIX MAPKePOB OBPEXX/eHIISI MBIIIEYHOI TKAHU B CBIBO-
POTKe KPOBH OIIBITHOTO yIbTpaMapadoHIla IOC/Ie IPEONONIeHN NUCTAHINN B 165 KIJIOMETPOB.

Marepuanbl M METOLBL: MI3MEPEHNE CBIBOPOTOYHOI KOHIIEHTPALNY MAPKEPOB MTOBPEX/eHVsI MBIIIEYHON TKaHM (acmapraTaMyHOTpaHCchepasa
(ACT), amannnamunorpancdepasa (AJIT), kpearnukunasa (KK), kpearnukunasa MB (KK-MB), Mrormo6ut) B cCBIBOPOTKe 0 yaAbTpamMapadoHa it de-
pes 16 u 144 yaca nocjie HEro y OIbITHOTO 6eryHa (Bo3pact 36 net, poct 186 cM, Bec 76 KT, MH[EKC Macchl Tena 21,96).

Pe3ynpraThl: depe3 16 4acoB 0C/Ie OKOHYaHsA 3abera Habmofammch upessrryaitio Boicokne yposan ACT, AJIT, KK, KK-MB n muorno6usa, co-
JeTaHIe KOTOPBIX CBUIETEILCTBYET O BhIpaKeHHOM pabnomuonn3se. Yepes 144 gaca 6p/10 OTMeUEHO CHIDKEHIE YPOBHS BCEX MAPKEPOB IIOBPEKACHIIS
MBILIIEYHOJ TKaHU, B TOM 4JC/Ie MUOIIOOMHA, ONHAKO OHMU IIPOIO/DKA/IN OCTAaBaThCs 3HAUYUTEIbHO BbILIe peepeHCHBIX 3HaueHuit. IIpu aToM y ciopT-
CMeHa He Hab/IIaoCh CKOMb-MO0 3HAYMMOIT ITATOTOTIYECKOI CUMIITTOMATYIKIA, VI OH IIPOROJDKATI TPEHMPOBATHCS B BOCCTAHOBIUTENBHOM PEXIMe.

3akmroueHne: 3abern Ha yrbrpaMapadoOHCKue MCTAHIUI IPUBOAAT K 3HAUNTETbHOMY IIOBPEX/IEHIIO MBI, YTO MOXKET CTaTh IIPUYNHOI pabd-
momunonu3sa. Ero BEIpaKeHHOCTh MOYKET He KOPPeTUpOoBaTh CO CKOMb-TM00 3HAYMMBIMI K/IMHIIECKMMY IPOSIB/IEHVISIMUA.

Kniouegvie cnosa: pabnomMmonms, MapKephl OBPEK/EHIS MBIIIETHOI TKAHM, yIbTpamMapadoH, KIMHITIeCKII CTydait

KoH}IMKT MHTepecoB: aBTOPbI 3aAB/IA0T 00 OTCYTCTBUM KOH(IMKTA MHTEPECOB.

s mutuposanus: besyrnos 9.H., omopuna M.C., Tamn60s O.B. BeipaskeHHOCTb 1 IMHAMUKA M3MEHEHNs CBIBOPOTOYHOM KOHIIEHTPALIUN
6MOXMIMITYECKUX MapKepOB IIOBPEXKIEHNA MbILICYHOI TKaHY Y OIBITHOTO y/IbTpaMapadoHIia Moc/e IpeofoIe N NUCTaHIMN 165 KM Ha poHe co-
XpaHsoeiicsa pusmdeckoit Harpysku. CnopmusHas meouyuna: Hayka u npakmuxa. 2023;13(2):13-17. https://doi.org/10.47529/2223-2524.2023.2.7
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The severity and dynamics of changes in the serum concentration
of biochemical markers of muscle tissue damage in an experienced
ultramarathon runner after overcoming a distance of 165 km against
the background of continuing physical activity

Eduard N. Bezuglov"’, Maria S. Shoshorina’, Oleg B. Talibov*
'Sechenov First Moscow State Medical University, Moscow, Russia

2Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russia

ABSTRACT

Purpose: to determine the severity and dynamics of changes in the concentration of biochemical markers of muscle tissue damage in the blood
serum of an experienced ultramarathon runner after overcoming a distance of 165 kilometers.

Materials and methods: measurement of serum concentrations of markers of muscle tissue damage (aspartate aminotransferase (AST), alanine
aminotransferase (ALT), creatine kinase (CK), creatine kinase MB (CK-MB), myoglobin) in serum before and 16 and 144 hours after ultramarathon in
an experienced runner (age 36, height 186 cm, weight 76 kg, body mass index 21.96).

Results: 16 hours after the end of the race, extremely high levels of AST, ALT, CK, CK-MB and myoglobin were observed, the combination of
which indicates severe rhabdomyolysis. After 144 hours, a decrease in the level of all markers of muscle tissue damage, including myoglobin, was noted,
however, they continued to remain significantly higher than the reference values. At the same time, the athlete did not have any significant pathological
symptoms, and he continued to train in the recovery mode.

Conclusion: ultramarathon races lead to significant muscle damage, which can lead to rhabdomyolysis. Its severity may not correlate with any
significant clinical manifestations.

Keywords: rhabdomyolysis, markers of muscle tissue damage, ultramarathon, clinical case
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1. Beepenue SIB/SIIOTCST pabIOMIONN3 ¥ CBA3aHHOE C HUM OCTpOe IIO-

B XXI Beke Bce 6oblire CIOPTCMEHOB 3aHMMAIOTCS Oe- BpexpaeHne modek. Kmaccmueckmmm Hecrmennguaeckumm
TOM Ha CBepXJIIMHHbIE AUCTAaHINN. 3a IOC/IeTHUE TeCATIIe- IpU3HAKaMU PabIOMIO/INM3a SIB/IIOTCSA MbIIIeYHble 6OIH,
Tus1 ob1ree gncno Gpuuuiepos B «Comrades Marathon», ko- cmabocTh 1 moTeMHeHMe Mo4u (Moyva 1jBeTa 4yas). Haubonee
TOPBIIT ABJIACTCA CTApeIIMM B MYpe yIbTpaMapadoHCKIM YYBCTBUTE/IBHBIM OMOXMMUYECKMM MAapKepPOM  SIBJISIETCS
3aberoM, yBemnauaoch Ha 50 % 1 gocturno 16482 demosek noBbllIeHNe YpoBHA KpearnHkyuHasbl (KK) B mrasme kpo-
B 2019 rogy [1, 2]. Yncno ¢puHUIIIEPOB MHOTOHEBHOTO Y/Ib- BI, HOBBILIEHNE KOTOPOI 60jiee YeM B ILSITh Pa3 U BbIIIE,
tpamapadona «Marathon de Sables», koTopsiit mpoBoanTCs [0 MHEHUIO GOJIbLIMHCTBA aBTOPOB, SIB/LIETCS KIIIOYEBBIM
B mycthiHe Caxapa, BeIpocno ¢ 570 go 752 [3]. CymecTByeT mapaMeTpoM B AMarHocTmke pabmommonusa [6]. KK mpu-
HECKOJIBKO JICC/IeOBaHMIA, OLleHVBAIOINX BIIVSTHIIE Y/IbTPa- HATO CYNTATh OMOXMMMYECKUM «30/I0TBIM CTaHAAPTOM»
mapadoHa Ha opranmsm denoBeka [4, 5]. Hanbornee ceppes- OVMATHOCTMKM, & MMOITIOOMH — «30/I0TBIM CTaHAAPTOM»
Hble M3MEHEHVS NPOVCXONAT B MbIIIEYHON TKaHU, BbIpa- IIPOrHO3a Pa3BUTHA OCTPON IOYEYHON HEZOCTaTOYHOCTH,
JKEHHBbIe (PYHKIMOHAIbHBIE MOBPEXEHUS KOTOPOIl MOTYT 0COO€HHO y MAlMEeHTOB C HETPABMATIIECKUM PabTOMUOI-
IIPUBECTY K YTPOXKAIOIIVIM XVM3HU COCTOAHUAM, B TOM 4IC- 30M, y KOTOpBIX HoBbineHne ypoBHs KK MoxeT 6bITb CBsI-
7Ie OCTpOJl ITOYeyHO! HefocTaToyHOCTH. IloaTomy cBoe- 3aHO KaK C (YHKI[MOHAJIbHBIM IIOBPEX/eHIEM KIeTOK, TaK
BPEMEHHBII 00BEKTVBHBII MOHUTOPMHT (PYHKIINU OPTaHOB Y C aHATOMMYECKUMM TpaBMamy Mbiy [7, 8].
oCTe ynbTpaMapaOHCKUX 3a6eroB 1 pa3paboTka peabu- CyuiecTByeT 3HAUUTEIbHAs KOPPEIALVsI MEXAY YPOB-
JIMTALVIOHHBIX IIPOrPaMM HMeeT OObIIoe IPaKTHIeCKoe HeM KK B CBIBOpOTKe KpOBM M 9YacTOTON OCTPOTO IIO-
3HavYeHue. Bpexgennsi nodek (OIII) [9]. B nureparype y OGery-

OpHuM 13 Hambo/ee OIACHBIX COCTOSIHMIL, KOTOpOe HOB-Mapa()OHIIEB HEOZHOKPATHO OIMCBIBAINCH CIydan
MOXKET Pa3BUTbCA y OeryHOB Ha [IJIMHHBIC [AUCTAHINN, pabmommonmsa u accorumpoBantoro ¢ aum OIIII [10, 11].
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3aperncTpupoBaHHasA YacTOTa OCTPOTO IOBPEX/eHMs IO-
4ek mpu pabmpomuonuse Bapbupyercs ot 13 go 50% [12].
Magrini et al. coo6mum o yacToM 6eCCUMITOMHOM MOBbI-
menny yposHa KK y GeryHoB-ynbrpaMapadoHIieB, KOH-
LleHTpalysl KOTOpoit MoXKeT IpeBbimath 14000 Ex/n [13].
Ba)kHO OTMETUTD, YTO IO CUX IIOP CYLIECTBYEeT HEJOCTATOU-
HO€ KOIMYECTBO MONEBBIX MCC/IEfOBAHNII, B KOTOPBIX U3Me-
psicsa yposenb KK mocrte Tspxenort ¢usiuecKoil Harpys3Ku
B TeYeHNe KaK MUHIMYM HeJlen.

MpbI He CMOT/IM HAWTU MCCIETOBAaHMI, TTOKA3bIBAIOIIIX
€CTECTBEHHDIII XOJ] BOCCTAHOBJIEHMSA CIIOPTCMEHOB IOC/e
3a0eroB Ha [/IMHHbIE AUCTAHIVI IPY COXPAHSIONIENCS 3Ha-
YUTeNbHON (GU3NYECKOll aKTUBHOCTU. II09TOMY HaHHBIN
CITy4ail MOXKET IPEeJCTABIATh HayYHbI MHTEPEC.

2. Matepuanbl 1 METOJbI

MccnenoBanne mpoBOAWICA € MUCbMEHHOIO COITIACKS
UCIBITYeMOTrO, KOTOPBIl IIPEfBAPUTENbHO ObII IIPOUH-
dbopMMpoBaH 0 BOSMOXHBIX pUCKax. VlccremoBanme cooT-
BETCTBOBAJIO TPeOOBaHMIM XeTbCUHKCKON IeKTapanum
BcemupHoll MepguumHCKOM accoumanuu. ViccnegobaHue
ObII0  OOOPEHO JIOKAIBHBIM ~ DTUYECKMM KOMUTETOM
ITlepporo MOCKOBCKOTO TOCY/JapCTBEHHOTO MEJUIIMHCKOTO
yansepcureTa uM. V. M. Ceyenosa Ne 11-19.

CnoprcMeH (My>K4mHa 36 J1eT eBpOIIeOMTHOI pachl, pOCT
186 cM, Bec 76 KI, MHJIEKC Macchl Tesa 21,96) ument 7-1e THUI
OIIBIT OETOBBIX TPEHVPOBOK U B TeYeHNUeE MOCTIEHUX IIATH
JIET Y9aCTBOBAJI B IECATH 3aberax Ha gucTaHuuu 60-120 Km.
JIngHoe y4lnee BpeMs B KIaccudeckoM MapadoHe (42 Km)
COCTaBIANO 2,59 4aca.

VccnenoBaHre MpPOBOAMIOCH [0 M Iocie 3abera
«3ermeHblit TOsAC MOCKBBI», BO BpeMsA KOTOPOTO CIIOPT-
CMeH TIPEeOfOJIeN AUCTAaHLMI 165,58 kM ¢ obumM Habo-
poM BbIcOTHI 1108 MeTpoB 3a 21 vac 24 MUHYTHI (CpemHNIA
TeMn 7:46 myH/KM). CTapToBan cioprcMeH B 20:00 08 mas
2018 ropa, a puaMmMposan B 16:2409.05.2018.

[TepBble 60 KM AMCTaHLMM OBUIM IPOJJEHBI B IOCTO-
SIHHOM TEMII€, II0C/Ie 4er0 OH Hayajl IPOrpecCUBHO MOCTe-
IeHHO CHIDKaTbcs. OCTaHOBOK Gojiee 5 MUHYT He ObLIO.
ITpyeMbl TMIOM OCYIIECTBIANNCH Ha OTMeTKax 60, 86,
123 u 145 kM u Bxmodam 6aHaHbl, GUHUKM, OyTepOPOMIBI

C JI0COCEM, KYPUHBII U TOBSKMIT Cymbl. Yepes3 Kaxjble
20 kM criopTcMeH npuHmuMan 1o 40-50 rpaMMOB YIZIEBOJ-
HBIX Teseil. B TedeHue Bcero sabera OBIIO MCIIONB30BAHO
5 JIMTPOB M30TOHMYECKOro Hammrka. [locime mocTmkeHus
110-K1I0MeTpPOBOI OTMETKU ObII OTHOKPATHO MCIIO/Ib30-
BaH IlepopabHblii npueM 200 Mr Iukao¢peHaka, B KauecTse
cpercTBa MPOGUIAKTUKY PasBUTHs GOIEBOrO CHHAPOMA.
Kodenn n kaxue-mbo Apyrre CTUMY/ISATOPbI He IPUMEHsI-
nuch. Bo Bpems:A 3abera MMMUTUPYIOLIMX TeMI Oera Mbliied-
HOTO AUCKOM(OPTA U CYFOPOT He ObITIO.

Ob1ee cocTostHMe CHOPTCMeHA Cpasy MHocite (UHHU-
ma ObUIO yHOBIETBOpUTENbHBIM. Yepes 30 MmHyT mocie
OKOHYaHMA 3a0era apTepuaJbHOE [aBJIeHNE COCTABJLAIO
120/70 MM PpT. CT., 4acTOTa CEpHEYHbIX COKpAllleHMil —
66 B MIHYTY, YaCTOTA JJbIXaHUA — 16 B MUHYTY, TEMIIEPATY-
pa Tena — 36,8 °C. CIOpTCMeH He OTMedasI MbIIIEeYHbIX 00-
neit win cygopor. O6beM A1ypesa B TedeHre BCero mepuoaa
Ha6oeHNsI 6BUT 0OBIYHBIM /IS CHOPTCMEHA, OKPACKa MOIN
ObITa COMTOMEHHO-KEITOI, €€ IPO3PAYHOCTh — MOMHOIL.

Huxakyx crenmanbHbIX MEPONPUATUI 110 IOCTHArpy-
3049HOMY BOCCTAHOBJICHUIO (XOJIOZIOBbIe BaHHBI, MAacCax,
POJUIBI, KOMIIPECCHOHHBI TPUKOTX U Ip.) HE IpUMeHs-
JINCB Ha IPOTSDKEHNM BCETO MEePUO/a HabMIONeHNs 3 CIIOPT-
CMEHOM.

Hapymenuii cHa B TedeHMe BCETO Meproja Ha6/II0neHI
He OBLIO.

Yepes 24 wgaca mocrme 3abera CIOPTCMEH COBEPIINIT
10-KMIOMEeTPOBYI0 MPOOEXKY Ha mmyiabce fo 140 ya/mMuH.
CyMMapHO [0 BTOPOTO aHa/IN3a KPOBY CIIOPTCMEH BBIIION-
Hun 4 npo6e>1<1<1/1 110 10 KM € 4acTOTOI CepfIeYHBIX COKpallle-
Huit go 140 yn/MuH.

Temaromormyeckmii CKpMHIHT

O6pasmpl  KpoBM Opamuch u3 KyOUTaIbHON BEHBI
3a 36 yacoB 710 3abera, yepe3 16 yacoB u uepe3 144 waca
nocite ero okoHdaHms. OLeHNBaIACh CBIBOPOTOYHASI KOH-
neHTpannsa 6I/IOXI/IMI/I‘ICCKI/IX MapKe€pOB  ITOBPEXIEHNA
MBIIIIEYHOII TKAHU B CBIBOPOTKE KPOBM (acrmapaTraMiuHO-
tpaucdepasa (ACT), amaunurpancdepasa (AJIT), obuas
kpeatnukuHasa (KK), cepmednas ¢ppakuns kpeaTMHKIMHA3bI
(KK-MB u Muorno6uH).
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Tabnuia
MapxkepspI OBpeX/eHIA MBIIIEYHOI TKAHI B CBIBOPOTKE KPOBI
Table
Serum levels of muscular damage markers
144 g9aca
MapxkepbI CBIBOPOTKM 36 yacoB o 3a6era 16 yacoB nocre 3abera Pe¢epencHbie 3HaUeHUS
moce 3abera
ACT En/n 16 197,5 109,8 <40
AJIT En/n 25 63,4 66 <41
KK En/n 250 7168 3054 39-308
KK-MB ur/mn 1 140,5 71,9 0-5
Muorno6mH Hr/MI 45 610,2 147,4 23-72
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3. PesynbTarsl

B rabmife ykasaHo, 4TO GBIV BBISBIEHBI YPE3BBIYAITHO
Beicokre yposuu ACT, AJIT, KK, KK-MB u mmormo6nxa
B oOpasiie KpoBu uepe3 16 yacoB 1mocse 3abera, 4To CBUE-
TeJIbCTBYET O TsKEZIOM IIOBPEX/IEHMM MBIIIL U CepHeIHO-
MBILIEYHOI CHCTeMbl. S3HAUYNTE/IbHOE TIOBbILIeHNE aHAIU3H-
PYeMBIX MapKepOB COXPAHAIOCh B TeUEHME BCEro Iepuona
HabmofeHns Ha (GOHe 3HAUYMTENbHON (U3MIECKON aKTHB-
HOCTM.

4. O6¢cyxneHne

B IIpeACcTaBI€eHHOM KIMHNYECKOM C/Iydae BIIEpPBbIE
OIIMCAHBbI MUIBMEHEHVIA CBIBOPOTOTHBIX MAPKEPOB IMOBPEXK-
OEeHUA MBIIIEYHON TKaHU II0C/Ie OKOHYAHUA yabTpaMapa-
dbonckoro 3abera Ha (GOHe COXPAHAIOUIENCA CIIOPTCIIe-
1udunueckor GpuandecKoil Harpysku u 0e3 MpUMeHeHNs
KaKMX-1160 CIenNaTbHBIX CPECTB U METOHOB BOCCTa-
HOBJ/JIEHNA, a TaKX€ KOPPEKUNMM BBIABJIEHHBIX MN3MEHE-
uuit. Yepes 16 4acoB mocae OKOH4YaHUs 3abera ChIBOPO-
TO4YHasA KOHLEHTpalyVA HEKOTOPBIX M3 aHAIMU3VPYEMbIX
napamMeTpoB Bbipocna B 10-20 pas, u 5TO NOBBbILIEHNE
He COIPOBOX/A/IOCh KaKOi-1160 3HAYMMON KIMHMYe-
cKoll cumnromMaTtukoit. C TedeHneM BpeMeH! 0TMedanoch
CHIDKEHME YPOBHs BCEX IeéMaTONOTMYECKNX aHa/IN3UPY-
€MbIX IIapaMeTPOB, OfIHAKO fake 4yepe3 144 daca mocie
OKOHYaHMsI 3a0era OHU OCTABA/NNCh 3HAYMTEIBHO BBIIIE
pedepeHCHDBIX 3HaYeHUIT. B oTMdne OT IpegbIfymmx uc-
C/Ieff0OBaHMIl, KOTOPbIe II0Ka3aay HOPMaan3aluio YPOBHA
MuornobuHa B CBIBOPOTKe KPOBU depe3 24 waca mocie
3abera, B JaHHOM Cciy4yae MbI Ha0/II0[ja/IM IOBBILIEHHBII
ypOBeHb MMOITIOOMHA Yepe3 144 vaca MOCIe OKOHYAHMUS
3abera [14, 15].

Bknap aBTOpOB:

Besyrnos Omyapn HukomaeBmy — KoHIenmuus u fusaiH my6mm-
KalluM, HalliCaHMe IePBOJ BEPCUM TEKCTa;

Illomopuna Mapus CepreeBHa — c60p U aHa/IN3 TUTEPATYPHbIX
TAHHBIX;

Tanu6os Oner BykapoBuu — HaricaHme U PeJlaKTVPOBAHNUE TeK-
cTa, c60Op ¥ aHANN3 JTAHHBIX MCCTeTOBAHIIA.
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CeepxmapadoHCKIe 3abery TPUBOAAT K 3HAYUTENb-
HOMY INOBPEXJEHUIO MBIIIL], YTO MOXXET CTaTb IPUYNMHOMN
PasBUTHMS OIACHOTO I SKM3HU COCTOSIHMS Pab{OMUOIN-
3a, BBIPAXKEHHOCTb KOTOPOTO MOXKeT He KOppenupoBaTh
CO CKONMb-MO0 3HAYMMBIMY KIMHWIECKVIMU TIPOSIBIICHMS-
ML ITO HEOOXOAMMO YINTHIBATD KaK OeryHaM Ha [IMHHBIE
OVICTAaHLMM, TaK U TPEHepaM I CIIOPTUBHBIM BpadaM.

ITpu aTOM BaXHO OTMETUTD, YTO TaKas peaKLNs Opra-
HI3Ma Ha HaTPy3Ky ABJIAETCA CTEPEOTHUITHOI 1 IIPU ee Pas-
BUTKUM KTIOYEBBIM JAENCTBUEM CO CTOPOHBI MEJUI[THCKOTO
IepPCOHa/a B IIEPBYI0 OYepeb AO/DKHA OBITh He ee KOppeK-
I¥s1, @ C CBOEBPEMEHHBIIT U aJleKBATHBIIL II0 00'beMY MOHIU-
TOPUHT COCTOSHIA CIIOPTCMEHOB.

Byaymue wnccrmefoBaHmsl HO/DKHBL ObITh HAIPAaBJIEHBI
Ha M3y4eHUe KaK KPAaTKOCPOYHOTO, TaK M JOITOCPOYHOIO
B/IMSTHMSA IOOOHBIX 3a0eroB Ha (YHKI[UIO TOYEK 1 Cephed-
HOJI MBIIIIIBI, @ TAK)Ke BAMSAHUA PAa3INIHBIX CPELICTB U Me-
TOJOB IIOCTHarpy304HOTO BOCCTAHOBJIEHNUSA Ha JUHAMMKY
U3MEHEeHIS CbIBOPOTOYHOI KOHIIEHTpAIM MapKepoB IIO-
BpPEX/IeHNUA MBIIIEYHOI TKaHI.

5. 3akmroueHne

Yuactire B ynpTpaMapadoHCKuX 3aberax o0yciaBinBa-
€T ‘Ipe3BbI'~Ia]‘/‘IHO BI)ICOKYIO HarpyBKy Ha OpraHmsMm, 4To MO-
JKeT MPUBECTN K PasBUTHIO LEJIOTO Psifja IATONOTMIECKIX
coctossHui. OfHOM U3 Mep IMpeRyNpPeXIeHNs UX Pa3sBUTUA
" CBOE€BPEMEHHOI'O BbIABICHUA COOTBCTCTBYIOH.U/IX npe-
AUKTOPOB MOXKET 6I)ITI) IIpOBENEHNE, HE3ABUCIMO OT Ha-
am4anmAa miamn OTCyTCTBI/IH CUMIITOMOB, T€MaTO/JIOIMYECKOro
CKPMHIHIA, PE3Y/IbTAaThl KOTOPOTO MO3BOJISIT CBOEBPEMEHHO
IIPUMHATD MEPHI I10 HpO(bI/UIaKTI/IKe IIOTCHIIMAa/IbHO OITaCHBIX
IUIs )KM3HY COCTOSIHMIL, B TOM 41Cile pabioMmosnmsa.
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WHHOBALMOHHbLIM CMNOCOO MEXOCTUCTOWN CTabMnn3aunm No3BOHOYHMKA

C UCNONb30BaHWEM ANHAMUYECKOro MMMNaHTa y npocgeccuoHanbLHoro
3MUTHOrO CNOPTCMEHA KaK CNocob MakcUmarnbHO ObICTPOro BO3BpaLLeHUA
K COpeBHOBaTesIbHOW AEeATENIbHOCTH

I.H. [I3ykaes’, A.A. Ipunv®, MI.A. My3vuues”’, B.B. Iynvuii’, A.B. bopsenxos’, M.A. Cagpponos’,
B.B. Ilycmoesoiimos’, C.T. Topuunos’

"TBY3 2. Mocksbl «["opodckas KnuHuveckasa 6obHuya Ne 67 um. J1.A. Bopoxobosa
JenapmameHma 30pasooxpaHeHus 2. Mocksbi», Mocksa

2 ['bY3 «Hay4Ho-uccnedosamenbcKull uHCmMumym ckopol nomouju uM. H.B. Ckaugocosckozo
JAenapmamerma 30pasooxpaHeHus 2. Mocksbl», Mockea

PE3IOME

Ilenb MccmemoBaHMA: ONlePaTHBHOE /IeYeH e P TTATOJIOTUM II03BOHOYHNUKA Y IPO(ECCHOHATbHBIX CIIOPTCMEHOB ABJIAETCSA OFJHOI U3 AKTyaTbHbIX
TeM COBPEMEHHOII CIIOPTUBHON MEVIVHbI U HelIPOXMPYPIWH, B CBASY C JIUTEITbHBIM IIePHMOJIOM PeabyIMTaIlM ¥ BO3MOXKHBIM CHYDKEHIEM COPEBHO-
BaTe/TbHO AKTMBHOCTH TIOCTIE XMPYPIUIECKIX BMEIIaTeTbCTB Ha TO3BOHOYHNKE. B TaHHOM K/IMHITIECKOM C/Tydae ONCaHa MHHOBAIMIOHHA MEeTO/IKa
CTabM/IN3AINY TTOACHUYHOTO OT/Ie/Ia O3BOHOYHMKA Y SMUTHOTO B3POCIOrO MPpodecCHOHaTbHOTO CIOPTCMEHa, IPYMeHEeHe KOTOPOII II03BOITIO eMy
MAKCHMaJIbHO ObICTPO BEPHYTHCA K PEry/IAPHOI COPeBHOBATENLHON JIeATeNIbHOCTY 6e3 OrpaHMIeHMIL.

Marepuanbl M METOJBI: IIPEICTAB/ICH KIMHUYECKMII CIydail OIEPATMBHOTO JIeYEHNA HeCTabMIBHOCTYU IOACHUYHOTO OT/eNa MO3BOHOYHIMKA
C KOMIIpeccreil HEPBHBIX CTPYKTYP, 00yCITOB/IEHHOI IPbDKeil MEeKITI03BOHKOBOTO /incKa. ONicaH MHHOBAIMOHHbIN METO/ CTabM/IM3aIMU T03BOHOY-
HMKA C CIIO/Tb30BAHMEM MEXKOCTICTOTO IMHAMMYECKOTO MMILIAHTA.

Pe3ynbTaThl: IpUMEHEHME JAHHOTO METO/A CTA0MIN3aL MM II03BOHOYHNUKA TT03BOJIM/IO B3POCTIOMY IIPO)ECCHOHANbHOMY 9/IUTHOMY UTPOKY B M-
HI-yTOON Yepe3 TPy Hefen OCTIe OIePaIi BePHYThCA K aKTUBHBIM (QU3NuecKnM cropTcrenuduyeckuM Harpyskam 6es Kakux-mmbo orpaHmde-
HUIA.

3aKmoueHme: IpeCTaBIeHHOe KIMHIYeCKoe HaO/IofieH e IeMOHCTPUPYeT, YTO (GUKCalyiA HO3BOHOYHIKA HOBBIM OPUIMHAILHBIM METOROM 06e-
crieynBaeT CTabMIbHOCTD OMEPUPOBAHHOTO CeIMEHTA MPY (PUIMUECKOIT HarpysKe IH000i MHTEHCUBHOCTH.

Kniouesvle cnosa: Xupyprus Io3BOHOYHNKA, TPhDKA MEKIIO3BOHKOBOTO JMCKA, eTeHePATUBHbIN CTEHO3, AMHAMIYecKas CTabuImM3alus no3Bo-
HOYHMKa, [JVIAM, podeccroHanbHblil ClIOpT

B)Iaronap}locn/[: ucciegoBanye nognep>Xano rpaHToOM ITpaBUTENIbCTBA MockBbl Ha peanmsannio HaydHO-IIPAKTMYECKOI'O IIPOEKTA B MENMIINHE
Ne 0409-2.

KoH}IMKT MHTepecoB: aBTOPbI 3aABJIAOT 00 OTCYTCTBUM KOH(IMKTA NHTEPECOB.

JIna quruposanus: [Isykaes JI.H., Tpunb A.A., Mysbiues V.A., Tyneiit B.B., Bopsenkos A.B., Cadpponos M.A., ITycrosoiiros B.B., Topunuos C.T.
VIHHOBAIIMOHHBII CMIOCO6 MEXXOCTHCTOI CTAOM/IMN3ALMY TTO3BOHOYHMKA C UCIIONb30BAHMEM AMHAMUYECKOrO MMIUIAHTa Y IPOdeCCHOHATBHOTO S/IUT-
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An innovative method of interosseous lumbar spine stabilization surgery
using the dynamic implant in a professional athlete as a way to return
to competitive activity as quickly as possible

Dmitry N. Dzukaev', Andrey A. Grin?, Islam A. Muzyshev"’, Vladimir V. Guly', Anton V. Borzenkov',
Mikhail A. Safronov', Vadim V. Pustovoytov', Soslan T. Torchinov'

" Moscow City Spinal Neurosurgical Center, L.A. Vorokhobov City Clinical Hospital No. 67, Moscow, Russia

2N.V. Sklifosovsky Research Institute for Emergency Medicine, Moscow, Russia

ABSTRACT

Objective: surgical intervention for spinal pathologies in professional athletes represents a pertinent topic in contemporary sports medicine and
neurosurgery, given the extended rehabilitation period and potential decline in competitive activity following spinal surgeries. In this clinical case we
describe an innovative technique for stabilizing the lumbar spine in an elite adult professional athlete which enables rapid return to regular competitive
activities without restrictions.

Materials and methods: a clinical case involving the surgical treatment of lumbar spine instability with compression of neural structures caused
by an intervertebral disc herniation is presented. An innovative method for spinal stabilization employing an interbody dynamic implant is outlined.

Results: the implementation of this spinal stabilization method allowed an adult professional elite futsal player to resume active physical sport-
specific activities without any limitations just three weeks post-surgery.

Conclusion: this clinical observation illustrates that spinal fixation using this novel and original method ensures the stability of the operated seg-
ment during physical exertion of any intensity.
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1. Beepenne [Toutnt 30% mpodecCcHOHATBHBIX CIHOPTCMEHOB HCIIBI-

Bonp B cimnze, 06ycnoBIeHHas BOSHUKHOBEHUEM TIPBI- TBIBAIOT OCTPYIO 0O/Ib B MOSICHNYHOM OTHe/Ie MO3BOHOYHI-
KU MEXITO3BOHKOBOT'O IMCKa MOSICHUYHOTO OTJieNa I03BO- Ka B Te4eHMe CBOeil Kapbepbl. CIIOPTCMEHDI, 3aHUMAIOIIV-
HOYHUKA 1 IpyrUMU PaKTopaMu KOMIIPECCH HeBPaIbHBIX ecsl BUJJAMU CIIOPTa, KOTOpPbIe BK/IIOYAIOT IIOBTOPSIOLIVECS
CTPYKTYP, ABJIAETCA OFHOI U3 CaMBIX pacIpOCTPaHEHHBIX TUIIeP3KCTEH3NN, CKPYUIMBaHIA, OCEBYIO HATPY3Ky M IPAMOI
M KpariHe TSDKEJIBIX Ipo6ieM. KOHTAKT, TIOfIBEPraloTcsi 60/iee BBICOKOMY PICKY TPaBM IIOsIC-

HecMoTps Ha TO 9TO B IIOJIOBMHE CIy4aeB 60JIb B CIINHE HIYHOIO OTAe/Ia II03BOHOYHMKA. ViccnenoBanue 4790 crop-
IIPOXOAUT CAMOCTOSTENIBHO B Te4eHue Hefenmy, a 'y 90 % ma- TCMEHOB KO/UI[)Ka, Y4acTBOBABLIMX B COPEBHOBAHMAX
LIMIEHTOB CUMIITOMBI MICYE3AI0T B T€UYEHVIE YEThIPEX MECALIEB, 110 17 Bupmam criopra B TedeHne 10 j1eT, moKas3auao 3SHaYUTEIbHO
MALMeHTHI C 6O/IBI0 B CIMHE OKAa3bIBAIOT 3HAYMTENIBHYIO Ha- 6ortee BBICOKIIT YPOBEHDb TPAaBM CIMHBI B (yTOOTIE U IIMHA-
IPYy3Ky Ha CUCTeMy 37ipaBooxpaHeHud [l]. bomp B cmmue cTuke [4]. [pbDKa MOSICHMYHOTO AJCKA SIB/IIETCS PAcCpoCTpa-
IIPUBOIMNT K CYILIIeCTBEHHBIM PacXofiaM B BUjie IOTepH 3apa- HEHHOI1 Ipobemoit cpenut GyT60MICTOB, 0COOEHHO Y Hama-
60TKa ¥ CHIDKEHUS TIPOU3BONUTENBHOCTI CPEV MOJOMBIX JAIOUMX 1 3alUTHUKOB. CIIOH/IVIONN3 ¥ CIHOHJVIONICTES
U TPYAOCIOCOOHBIX TPAXKJAH, @ CUCTeMa 3[paBOOXPaHeHMs MOTYT OBITH JUATHOCTUPOBAHEL Y 15-50 % yT60/MICTOB KO-
moTpeb/IsieT BHYLINTEIbHBIE PECYPCHI A/ OKa3aHMS MefI- nemxeit [5-7] m'y 6-11% rumuactok [8]. Sward L. coobmum,
nuHcKoit nomonu [2, 3]. ITosToMy ocTaeTca aKTya/lbHBIM YTO 9ACTOTA BCTPEIAEMOCTH JleTeHePALNy ACKOB Y Ipodec-
BOIIPOC ONTVMMU3ALMN XMPYPIUYeCKUX BMEIIATeIbCTB CBA- CMOHA/IPHBIX TMIMHACTOK B CPeJJHEM B JiBa pasa BBILIE, YeM
3aHHBIII C leT€eHEePATVBHBIMU 32007IEBAHVSIMI TTO3BOHOYHI - B OOlIeli IIOMy/LALNMM, OCTaJbHbIe BUJBI IIPOQeECCHOHAIb-
Ka U CIOCOOCTBYIOLINIT OBICTPOMY BOCCTAHOB/ICHUIO 11 BO3- HOTO CIIOpTa TakkKe He OTCTAIOT IO JJAHHOMY IIOKa3aTesIio
BPAIIEHNUIO K IIPUBBIYHOMY 00pasy >KU3HIL. [9-11]. Hainline B. otunTancsa o 38% mpocgeccroHanbHbIX
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TEHHJCUCTOB, KOTOpble IPOIYCTWIN KaK MUHVMMYM OfVH
TYPHMP 13-3a IIOSICHIIHOIT 607 [12].

Takum 06pa3oM, TPyIIa CIOPTCMEHOB SB/IsIeTCsE Hanbo-
JIee TIOBEeP)KEHHBIM KOHTVHICHTOM B IITaHe Pa3BUTIA IPO-
671eM [iereHepaunyl IOSCHUYHBIX JUCKOB ¥ BEPOSITHOCTU
HeOOXOAMMOCTI XUPYPrUIeCKOro JIeUeHNsI Ha MOSICHIIHOM
oTfeNe TMO3BOHOYHMKA. Kpome TOro, Heo6XOmmMo OTMe-
TUTD, YTO B CIJIy CBOEII IIPO(eCCHOHAIbHON JeATeTIbHOCTH
OHU HY>KJAIOTCSI B MAKCHMaJIbHO KOPOTKIX IIepUOJiaX pea-
OnmuTanny, TaK KaK JUIMTeIbHAsl HOTepsi TPYLOCIOCOOHO-
CTU MOXKeT IIPUBECTH K 3aBePIICHUIO CHOPTUBHOI Kapbepbl.

B 3aBmcuMOCTM OT THIIA IIATONOIMM ONepallMy Ha II0-
3BOHOYHUKE MOTYT OBITb pasfie/leHbl HAa MMUKPOXUPYPIU-
YecKme U JIeKOMIIPeCCUBHO-CTabmmmsupymomue. B cpene
CIIOPTCMEHOB Hambojiee 4acTO IPUMEHSIOTCS AEeKOMIIpec-
CUBHO-CTaOM/IMSMPYIOLIie BMELIATeIbCTBA, TAK KaK 4acTo-
Ta PasBUTHsI CETMEHTAPHOI! HeCTAOMIPHOCTY B 9TOI IPyIIIIe
[anueHToB 60o/ee BHICOKASI B CBSI3Y C IOBBILIEHHOI Harpys-
koit. Crabummsupyomas 4acTb TAKOIl OIEpaluil MOXXeT
OBITb BBITIIOJIHEHA C UCIIO/Ib30BAHMEM PUTMHBIX U AMHAMU-
YeCKMX VIMIUIAaHTOB.

CrabwmMsanysi pUrMAHBIMU CUCTEMAMU Y IPOdeccro-
HaJIbHBIX CIIOPTCMEHOB He IIPVMMEHACTCA BBUJY HOBBIIICH-
HOTO PUCKA PAa3BUTIUS AeCTAOMIN3ALNI CUCTEMBI, IEPeIoMa
KOHCTPYKIMM U 6O/Ie3HV CMeXXHOTO cerMeHTa. B murepary-
pe OTMevaeTCs [INTEIbHBII CPOK peabuInTany mocye Ta-
KIX ollepanuii ot 4 o 12 MecsA1ies.

JuHaMmudeckass CTabuaM3anyss MO3BOHOYHNMKA — 9TO
MeTOH, OCHOBAHHBII Ha IIPMHLUIE YaCTUYHOTO OTpaHU-
YeHN IBJDKEHNSA CerMEHTOB II03BOHOYHMKA, II03BOJIAIO-
muit 06ecrnednTh CTAONIBHOCTb OLEPUPYEMOTO CerMeHTa
U MPEfOTBPATUTh CBEPXHATPY3KY Ha CMEXHbBIE CEIMEHTBI.
Omna 103BO/IAET OIPAHNYMBATD JBYDKEHNA B HAIIPABJICHIIAX,
KOTOPBIE MOTYT BbI3BATh 60JIb 1IN HECTAOMIBHOCTD, HO IIPU
9TOM COXpAHsETCs aMOPTU3AL[OHHAs CIIOCOOHOCTDH Cer-
MEHTa.

Cy1ecTByeT HECKOJIbKO METOIOB AVHAMIIECKON CTa-
OMMMsaLuy MMO3BOHOYHUKA, MCIIONB3YEMbIX MPU JIeIeHNN
ero JereHepaTMBHO-FUCTpOoduueckux mopaxenuit. K ra-
KM METOMKAaM MO>KHO OTHECTY MEXXOCTVUCTBIC MMIUTAHTBL.
BbUT IIpoBefieH CPaBHUTENBHBIN aHAIN3 HECKOMBKUX O10-
MeXaHWYEeCKUX MCCIeNOBaHNMIl BIMAHUA KOHCTPYKTVMBHBIX
0COOEHHOCTel MeXOCTUCTBIX CTAOM/IN3aTOPOB HA BHYTPU-
AUCKOBOE faBieHMe U (aceTOYHbIe CYCTABbI IIPY YCTAHOB-
KM pasimmyHbIX MMIUTaHTaToB B cermente L3-4 (Coflex-F
«device for intervertebral assisted motion (JIVIAM)», Wallis
U CUCTeMa TpaHCHeNUKY/IApHBIX BUHTOB) [13]. ITo pesynb-
TaTaM MCCIEIOBAHMII BCE MEXOCTHUCTbIE CTaOM/IN3aTOPBI
3HAUNUTEJIbHO YMEHBIIMIN JUANla30H ABYDKEHUI Ha XUPYP-
IUYeCKOM YPOBHE Py CrubaHuy 1 pasrubaHmm, 1 He3sHadM-
Te/IbHOE BJIMsIHIE OBUIO OOHapyXKeHO Ha OOKOBOe crubanume
n ckpyuuBanue. Cpey TpeX MCCIeNyeMBIX MeXOCTUCTBIX
crieiicepoB [IVIAM mokasan Hambosee COMOCTaBIMBIE [{Ua-
[Ia30H JIBVDKEHMII, BHYTPUIMCKOBOE JIaBJIeHUE U HAarpy3Ky
(aceTOYHBIX CYCTaBOB HAa COCEIHNX YPOBHSIX IO CpaBHe-
HUIO C HTAKTHBIM IOSACHUYHBIM OTHE/IOM ITO3BOHOYHUKA.
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B ommmume OT APYrMX MeXOCTUCTBIX CTabGUIN3ATOPOB,
IVIAM dukcupyercst CreluaabHBIMI JIEHTaMM, IIPOBOAY-
MBIMI Yepe3 MEeXOCTUCTYIO CBA3KY BbIIIE Y HYDKeIeKAIINX
cerMeHTOB. OCHOBHAA M€ YCTAHOBKU MEXOCTHCTOTO IM-
HAMIYECKOTO (prKcaTopa — 3TO HempsiMas JeKOMITPeCCus
MEXXIIO3BOHKOBBIX KOPEIIKOBBIX KaHAJIOB ITyTeM AUCTPaK-
1y (pasgBIOKEHMA) OIIePUPYeMOrO CETMEHTa.

K coxanennio, o0buHbIi c110co6 ycTaHoBKU JVIAM
CTOJIKHYJICL C HECOCTOATe/IbHOCTbIO (UKCAINMM B MEXKO-
CTUCTOM IIPOMEXYTKe VI HECOBEPLICHCTBOM IIPOBOAVIMOI
HENPAMOI IeKOMIIPeCCHM. YCTAaHOBKA MMIIAHTa COIPsKe-
Ha C BBICOKOJ 3aBUCUMOCTBIO €€ IPOYHOCTY OT aHATOMM-
YECKMX 0COOEHHOCTEN OCTUCTBIX OTPOCTKOB, X BETMYMHBI
U yIZIa OTXOXJEHNUA OT OY>KKM IIO3BOHKA. JIMeT MecTo
CIy4ay IpOpe3bIBaHNA JICHTHl MMIUIAHTA Yepe3 MeXOCTMH-
CTYI0 ¥ HaIOCTUCTYIO CBA3KY, YTO NPUBOAMUT K MUIPaLlNU
MMIUTAHTA.

Panee Hamy ObUIM TpOAaHAMM3MPOBAHBI 160 mareH-
TOB, KOTOpPBIM ObITa IpOM3BefeHa YCTAHOBKA MMIUIAHTA
10 CTaHJAPTHONM MeTonMKe. 4 nmauyeHTa (2,5 %) uMenu Bbl-
BUX MMIUIAHTA, O0YC/IOBJICHHBIN IIPOPE3bIBAHNEM €TO JICHT
yepes MeXXOCTUCTBIE CBA3KU. B mccneposanun Sur Y.]. [14]
OTMEYaeTCs yacToTa peomepaunit 4,7 %. Cpenn oClIoxHe-
HUIT, KOTOpbIe NIPUBEIY K IOBTOPHOMY BMEIIATeTbCTBY, —
peunauBHBIA cTeHo3 (3 13 150), peruanuBHas IpbDKa AMUCKA
(2 n3 150), cnonpgunomuctes (1 u3 150), orcpodeHHas paHe-
Bag nHpexuna (1 u3 150). YkasaHHbIe HaHHbIE IIOTYYCHDI
IIpY MICCTIEJOBAHVM B TPYIIIIe IALIeHTOB, KOTOPBIE MICIIbITHI-
BAIOT [IOBCeHEBHbIe (M3MUeCcKue HArpy3Ku. B cpexe mpo-
(beccroHaNbHBIX CIIOPTCMEHOB MOFOOHBIX MCCTETOBAHMIT
He IIPOBOAIMIOCH. BeposATHee Bcero, B MIX IPYIIIIe ITOKa3aTenn
OynyT elie Xyxe.

Bmecre ¢ Tem Xopolas 9proHOMMKa 3TOrO MMIUIAHTA,
KOTOpasi 00yC/IOB/IeHa CBOVICTBAMI €ro Marepuana u ¢pop-
MOJi, IpMBeJIa He K OTKa3y OT ero UCIO/Ib30BaHNUA, a K pas-
paboTke criocoba Gpukcannm, KOTOPHII IIO3BOINIT GBI UCIIPa-
BUTb HEJOCTATKH CYIECTBYIOLE/l MeTONVUKIL.

2. MaTepuanbl 1 METOJbI

Pagpaborana MeTOAVMKA CTAaOMIM3ALMK IIO3BOHOY-
HUKa C MCIIOZIb30OBAHMEM [OMHAMMYECKOTO MMIIJIAHTA
JVIAM. Bei6op gaHHOrO THIIA MMIUIAHTA OBUI 0OYCIOBIEH
Hanbosee MOAXOMSIEl S9PrOHOMMKOI, KOTOpask OIpefersi-
J1Iach CBOJICTBAaMM MaTepuasa i ero popmoit.

[lomHOCTBIO M3MeHEeHa KOHIEIINA AMHAMIYECKO CTa-
61/1}11/13211.11/{1/1 IIpn NE€Tr€HepaTUBHBIX 3a60}IeBaHI/IHX IIOACHUY -
HOTO OTZe/la II03BOHOYHIVIKA, IIOCTPOEHHASA Ha HeNpAMOil
HOEKOMIIPECCUI HEPBHBIX CTPYKTYP IIyTeM MAUCTPAKLMML.
HoBas meTopmka, B OT/IMYNE OT CTAHZAPTHOI, 3aK/II0YaeTCsA
B IIPSIMOIL JeKOMIIPeCCUY HePBHBIX CTPYKTYP C CO3aHMeM
pe3epBHBIX IIPOCTPAHCTB B IIO3BOHOYHOM KaHaje u ¢opa-
MIHAJIBHBIX OTBEPCTUSX. Pa3paboTaHbl IpIeMbl HafIeXXKHOI
buxcanuy nMITaHTa 6€3 AUCTPAKLINM, TTO3BOJSIOLINE CO-
XpaHUTDb IpaBM/IbHbIE AaHATOMMYIECKNE COOTHOLIECHNA B ny-
TOOTPOCTYATBHIX CYCTaBaX CMEXXHBIX IIO3BOHKOB, YTO Kpaﬁ[He
Ba)XHO [/Is1 COXpaHEHUA CTa6I/UII)HOCTI/I CETMEHTA B paHHEM
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U OTHAJIEHHOM IOC/Ie0NePaIIOHHbIX IIepMojjaX Ipy 3HAUN-
Te/IbHBIX (PU3UUECKNX HATPY3KAX.

I[IpencTaBiieHbl pe3y/IbTaThl IPUMEHEHNS 3aIIaTeHTOBAH-
HOIl MeTonuky ¢ukcaryy umivianta («Crocob ¢uxcanyn
MEXOCTUCTOrO MMIUIAHTATa TIPU JeTeHepaTUBHBIX 3aborte-
BaHUX MMO3BOHOYHIMKA» maTeHT Ne 2778969 ot 29.08.2022)
Ha TpUMepe TMAIEHTa, eXeJHEBHO MCIBITHIBAOIIETO II0-
BBIIIEHHbIe (PUSMYECKME HATPY3KM — IIPOQeCCHOHATBHO-
ro crmoprcMeHa. JJist MeXOCTUCTOI CTAOMIN3ANNN TIPUMe-
usanca «device for intervertebral assisted motion (JIVTAM)»
(puc. 3 A).

Kommiekc 06s13aTeIbHOTO  MPefOIIePaiiOHHOTO  06-
CIelOBaHMsI BKIIOYAT B Cebst OLIEHKY COOTHOIIEHNS Beca
n pocta (VIMT), BpemHBIX IpUBBIYEK, KIVHUKO-HEBPOJIO-
rudeckoe 06C/IefOBaHMe, TydeBble METOBI AMATHOCTUKI
(perrrenorpagmio, CKT, MPT), ankerupoBaHme ¢ mpu-
MeHEHVEM IIKal M OINPOCHMKOB: MCIIO/Ib30BAJICS aalTu-
POBAHHBIN PYCCKOA3BIYHBIN ompocHMK OcBecTpu Bepcum
2.1 a (OcBectpn) [15], BusyambHast aHa/I0OroBast IKaja 6oy
(BAIII), omieHNBAIOCh COCTOSTHIE MEXIIO3BOHKOBOTO [IMCKA
o Pfirrmann, nagexc Boicots gucka (VIB]I), neHTpanpHbIi
yron noppo3a (LIYJI), Tui rpepxu.

MeTopuKa yCTAaHOBKY MEKOCTUCTOTO AUHAMUYIECKOTO

MMIIIAHTA

[TanyeHT HaXOAMTCS Ha ONEPAIVIOHHOM CTOJI€ B KOJIEH-
HO-JIOKTEBOM TIOTIOYKEH V.

1. [IpoBOgUTCS CKeNeTUpPOBAHME CMEXHBIX OCTUCTBIX
OTPOCTKOB II03BOHKOB C COXpaHEHVEM MeXKOCTIUCTOIL 1 Hal-
OCTUCTON CBSI3KM, CKEJIETUPYIOTCSA OY>KKM CMEXHBIX IIO-
3BOHKOB, OOH@XXAIOTCsI CYCTaBbl (BO3MOXKHBIE YPOBHI OIle-
pauy ¢ Tu12 no S1).

2. IIpoBopguTtcss MUCKIKTOMMA (OZHO MIM JIBYCTOPOH-
Hsis1) 00 3afHAS JEKOMIIPECCUsI HEBPAIbHBIX CTPYKTYP

—]

- - ———]

0e3 yaaleHMsl IUCKA, XKEATasl CBA3KA yAA/SIETCS B OOOM
CIIydae ¢ ABYX CTOPOH MO0 C OZHOI CTOPOHBL

3.Ilocne pexkoMIpeccuyu IPOBOSUTCA OLEHKAa HeCTa-
OVIBHOCTM TIPM IIOMOIIY OMOMEXaHUYEeCKMX IPO6 1 IpK ee
BDIAIBJIEHNMY 3aTeM IIPOBOAMTCS ITOATOTOBKA JI0XKa /1A yCTa-
HOBKI MEXOCTUCTOTO MMITTAaHTATA.

4. Ypansaercs MeXXOCTHUCTasA CBA3KA (0 KOCTHBIX CTPYK-
Typ) C COXpaHEeHUeM HaJJOCTICTON cBA3KY (puc. 1 A).

5. IIpu momomy 60pa 1 MUCTOTIETHBIX KyCaueK TOTOBUT-
Cs1 JIOKe [T yCTAaHOBKM VIMIDIAHTaTa B OOpAIeHHbIX APYT
K JAPYTY OCTUCTBIX OTPOCTKOB, JI0XK€ JO/DKHO OBITH MaKCH-
MaJIbHO KOHTPYSHTHO IOBEPXHOCT!U MMIUIAHTaTa (JOJDKHEI
OBITb BHIEMKI B OCTUCTBIX OTPOCTKAX HaJl AYPa/IbHBIM Melll-
KOM ¥ IIOJ, HaJJOCTUCTOI cBsA3Koi) (puc. 1 B).

6. IIpo6bI MPOBOAATCS Ha BBIIPSIMIEHHOM OIEpPAIIVIOH-
HOM CTOJIe, ¥ IPOOHIK, YCTAHOB/ICHHDIIT B IIO/[TOTOB/IEHHOE
JIOKe MMIUIAHTATA, He JO/DKEH Iepepasrnbarh onepupoBaH-
HBIIl CETMEHT, 3aTeM IalMeHTy CHOBA IIPUIAeTCA KOJEHHO-
JIOKTEBOE MOJIOKEHME.

7. YcTaHaBIMBAeTCA UMIUIAHTAT B IIOATOTOBJIEHHOE
JI0XKe, HOJOOPAHHBIIL IO PasMepy CIeLMaTbHbIMI IPOOHM-
Kamn (puc. 2 A).

8. JIaBcaHOBDIE JIEHTBI, OTXOAAIINE OT MMIUIAHTATA, pac-
TO/TATAIOTCSA 110 06€ CTOPOHBI OT OCTUCTBIX OTPOCTKOB.

9.B cepenyHe CMEXHBIX OCTUCTBIX OTPOCTKOB (Hau-
60Jlee IPOYHBIX YACTAX UYTh BbIIIE BEPXHEN MOBEPXHOCTU
KpaeB ylIeK (JIall0K) YCTaHOB/ICHHOTO MMIDIAHTATa JIe/IaloT-
Cs1 OTBEPCTHSI JI/IS1 IIPOBEJIeHNsI TaBCAaHOBBIX JIEHT puc. 2 b).

10. ITaumenTy IpMAAaeTCsA BBIIPAM/IEHHOE IIOTIOXKEHNE.

11. Yepes oTBepcTUA IPOBOJAT COOTBETCTBEHHO PacCIIo-
JIararomyecs aBCaHOBbIE JIHTHI ¥ Ha IPOTUBOIOTIOXHON
CTOPOHE IPOBOJAT B YIIKM YCTAaHOBJIEHHOTO MEXOCTICTO-
ro MMIUTAHTATa, JIEHTA MPOBOAUTCA TAKUM 0OpasoM, 4To-
OBl MaKCHMAa/IbHO VIIKM (JIAlKiy) ObUIM IPUOKATBI JIEHTOI

Puc. 1. A—Npennonaraemas 3oHa hopMupoBaHUs fioxa AN MMAaHTa, 6e3 MexocTUCTON CBA3KM, HAAO0CTUCTas cBA3ka coxpaHeHa (3D-peHaep
No3BOHOYHUKA); B — cchopmmupoBaHHOe Noxe ANs UMNaHTa Ha MakeTe

Fig. 1. A — proposed area of implant bed formation, without interosseous ligament, supraspinous ligament is preserved (3D rendering of the
spine); b — formed implant bed on the mockup
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Puc. 2. A — cchopmMupoBaHHble OTBEPCTUSI B CMEXHbIX OCTUCTbLIX OTPOCTKax. b — B MoAroToBneHHoe noxe ycTaHOBMEH MMMNMaHT NogobpaHHbIN
no pasvepy
Fig. 2. A— formed holes in adjacent spinous processes. b — a size-matched implant is placed in the prepared bed

A \ b

Puc. 3. A — umnnaHTaT ycTaHOBMNEH B ChopMUPOBaAHHOE NOXe, (OUKCMPOBaH NaBCaHOBOW NIEHTON Yepe3 OTBEPCTUE B OCTUCTOM OTPOCTKE TakUM
obpa3om, YTOObI 3axXBaTUTL «HOXKWMY» UMMNNaHTa cBepxy. b — naBcaHoBasi neHTa NpoBefeHa Yepe3 GOKOBOE «YLLKO» UMMNMaHTa, B KOTOPOM (K-
CUpYeTCs KIUNCOM, MIIOTHO NPUXUMAs «ankuy UMMNaHTa K Ay>Ke No3BOHKa

Fig. 3. A— the implant is placed in the formed bed, fixed with a lavsan tape passed through the hole in the spinous process in a specific way to
capture the implant “legs” from above. b — the lavsan tape is passed through the lateral “ear” of the implant, where it is fixed with a clip, tightly
pressing the implant “legs” to the vertebral arch

K TIOBEPXHOCTY OCTUCTOTO OTPOCTKA, Ha JIEHTHI IPOJieBaeT- B IpaBbIX Oefgpe u romeHu. bomp He MMO3BOJsIA TPEHUPO-
Csl TUTAaHOBAsA K/IMIICA, JIEHTA HATATUMBAETCA KECTKO Y KIINII- BaTbCA U JaXKe CUJIETh B TEYEHME IBYX MECALEB.
Ca 3aKMMAaEeTCA Y MMIUIAHTATA. Ha MPT HOACHMYHOIO OTHAeNa IIO3BOHOYHMKA OOHa-
py>keHa rpppka fucka L5-S1 ¢ BbIpakeHHOI KOMIIpeccu-
Knnanyeckuit npumep €1 HEPBHBIX CTPYKTYP ¥ CTEHO30M II03BOHOYHOTO KaHaJja.
[Manment H., 35 ner. IIpodeccroHanbHbIl UTPOK B MIHU- ITanyeHT Mpoien KoHCepBaTUBHOE JeYeHe Y Bpadeli-pea-
¢byT6051, 3aUTHIK CHOPTUBHOrO Kiayba cOboproit Poccuu OVJIITOIOrOB U MAaHYa/IbHbIX TEPAIIEBTOB B TEUEHIE MECsLIa,
110 MUHU-(YTOONY, HEOFHOKPATHBIIT IpU3ep 1 MoOefuTeNnb HO 3TO He IIPMHEC/IO >KelaeMbIX pe3ynbraroB. Hamporus,
POCCHIICKMX U MEXYHAPOHbIX COPEBHOBAHMIA, BUIIE-YeM- €ro CaMOYyBCTBUE YXYAILIMIOCh — YCUIWICS OO/IeBOIT CUH-
mon EBpomsr mo muuu-¢yrébony 2022 roma. B desparne IPOM B IIPABOI HOTe, HOSIBIIACh CIA0OCTD B IIPABOIL CTOIIE.
2022 roja OTMETII IOsIBJIEHUE BBIPAXKEHHOII 60mM B IIO- 9TO HOCTaBWIO HOJ, YIPO3Y IPORO/DKEHIIE ero PyTOONIbHOI
SICHUIIE U TIPaBOJ HYDKHEN KOHEYHOCTH, YYBCTBO MOKEHMA Kapbephl.
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[Ipn mocTynneHMM u3ydeHbl [JaHHblE MHCTPYMeEH-
TaJIbHBIX WCCIENIOBAHUI: YPOBEHb JEreHepaluy [IMCKa
o Pfirrmann cocrasun 3 ct., Bl — 0,35; JYJI — 39 rpan.;
TUII TPBDKIL: SKCTPY3MOHHBIN (puc. 4). Ilpu oreHke aHTpoO-
rnoMeTpuyeckux Iokasateneir VIMT-22,3. B HeBponoru-
YeCKOM CTaTyce: BBIPAXEHHBII 0607eBOIl S1 KOpEIIKOBbIIT
CUHJIPOM CIIPaBa, MPaBOCTOPOHHMI HVKHUI [MCTaTbHBIN
MoHomapes 10 4 6a/1oB. OcBecTpy PV NOCTYIIEHUN CO-
crasus 60 %, BAIIl — 10 6a1oB.

Jlo BHeIpeH st B IPAKTHUKY HAHHOI METOLVIKI LS CTabu-
nm3anyu cerMeHTa L5-S1 MBI fO/DKHBI ObUIM OB BBIIIOTTHUTD
TPAHCIeANKYIAPHYI0 ¢uKcanmio Ha ypoBHe L5-S1 u mo-
JKMAATHCsI CHOHAVIORe3a (cpaleHnst GUKCUPOBAHHBIX II0-
3BOHKOB), UTO yBe/IN4MIO Obl peaOVINTALVIOHHBII [IEPUOL,
1o 8-12 MecsA1ieB 0 pasHbIM NCTOYHUKaM. OTHAKO A4 Ipo-
¢eccuonanpHoro ¢pyrbomcTa B Bo3pacte 35 jeT peabum-
TAIMOHHBIN eprof B 8—12 MecsitieB B GONBIINHCTBE cmyd4a-
€B O3Ha4aeT KOHeI] Kapbepbl. Yuumoieas onucanHvle viuie
pakmopui, 8 uensix ckopetiuiezo 8036pauieHUSs 8 CHOPM Obinl
BVIOPAH BAPUAHIN XUPYP2UUECKO20 JIeHeHUST € YCMAHOBKOL
IIVIAM no Ho801i memooduxe.

[Tposenena omepauus: gekommnpeccua L5-S1, ycTaHoB-
Ka AuHamydeckoro mmiviata HJVIAM Ha ypoBHe L5-S1
(puc. 5). BpimonHeHue JaHHOI Ollepaluy CTaI0 BO3MOX-
HBIM 0/1arofapsi HOBOII METOAVKE YCTAaHOBKM U (puKcanmu
AMHAMMYECKOTO0 CTabuimsaropa: OIepauys BbIIOTHEHa
Ha ypoBHe L5-S1 — ypoBHe, He XapaKTepHOM M/isi CTabu-
musanyy uMItanToM JIVIAM u3-3a HEBO3MOXKHOCTHM YCTa-
HOBKM MMIITAHTA M3-3a OTCYTCTBMA OCTUCTOTO OTPOCTKA
VIZIV M13-3a BBICOKOTO PVCKA MUTPALIMM BBUJY 3HAYUTENHHO
MEHDIIIETO pa3Mepa OCTUCTOTO OTPOCTKA IIEPBOTO KPECTI0-
BOTO ITO3BOHKA IO CPAaBHEHMIO C OCTUCTBIMU OTPOCTKAMU

B IIOJCHMYHOM OT[ie/le II03BOHOYHMKA. [IpuMeHeHne HOBOII
METOOVIKI YCTaHOBKI/I n (I)I/IKCaLH/H/I MEXOCTUCTOTO MMIIJIaH-
Ta IO3BOJIAET PACHIMPUTH IIOKA3aHUA K YCTAaHOBKE MeX-
OCTUCTOTO MMIIJTAHTA: IIO3BOJINUTH YCTaHaBHI/IBaTb VIMIIJIQHT
y HallMEeHTOB C aToJIorMelt Ha yposHe L5-S1.

[TanyeHT BepTUKaIM3MPOBAH Yepe3 TPY Yaca MoCJIe olle-
parpt. OTMedaeTcst OHBII perpecc 60/IeBOr0 CUHAPOMA,
HapacTaHue cuibl B ctone. Ha cnemyromuit feHpb mamyeHT
HavaJl peabuInTalMoHHOe iedeHue (puc. 6).

Yepes 1,5 Mecsilia MaI[eHT BePHY/ICS B IPOdeCcCUOHAD-
HBIII criopT (puc. 7) ¥ IpUHAJ y4acTyie B MaT4ax B IOMyu-
Hajle U punane yemmnnonara Poccun no munu-dyroéony, sa-
BOEBAB CepeOPSHYI0 Mefjalb.

Cpok HabmOmeHNs] COCTABUI TPU MeECALA, COCTOSHIE
0CTaeTca CTabUIbHBIM, ka/106 Ha 60/1b HeT, c1aboCThb B HOTe
3a Iepuoy; Hab/TIoieHNsT He OSB/sUIach (puc. 8).

3. O6¢cy>xpenne

JOVIAM 1npepncraBisieT co60il MEXOCTUCTOE JUCTPAKIU-
OHHOE YCTPOICTBO, cocTosiIIee 13 X-00pasHOrO CUIMKOHO-
BOTO (IOMAMMETHICUIOKCAH) KOPITYCa, 3aBePHYTOrO B Ye-
XOJ1 M3 oNMaTIIeHrIKonbTepedranara (I19T).

MHOro4mcIeHHble UCCAENOBAHMA COOOIIAIOT, YTO MM-
wianTanyst JVIAM MoxeT 65ITb 9¢(GeKTHBHOI B XUPYPriuu
IereHepaTUBHbIX 3a00/IeBAHMII IIOSICHUYHOTO OT/[e/a II03BO-
HOYHMKA, IMHAMITIeCKIe KOHCTPYKIUM MOTYT 3 dexTnBHO
HOZITeP>KMBATh €CTECTBEHHBIE TIOPOIJIACTUYHBIE XapaKTep-
CTUKU COCEMHNX MEKIIO3BOHKOBBIX JIICKOB, YTO MOKET CITO-
COOCTBOBATD Y/IYUIICHNIO JOITOCPOYHBIX KIMHIYECKIX pe-
3y/IbTaTOB. buoMexaHM4YecKye CpaBHUTEIbHbIE UCIIBITAaHNA
Tpex mmHammdeckux crabmiusaropos — Coflex-F Wallis
u IVIAM, nposenennsie H. Shen, BoisiBumy, uto 6marogaps

Puc. 4. CaruttanbHbIn 1 akcuanbHbIn cpesbl Ha ypoBHe L5—S1 oTmevaeTcs cyxeHrne No3BOHOYHOrO KaHana Ha uccrnegyeMom YpoBHE; Hanmdne
rpbbKEBOro CEKBECTPa (OTMEYEH CTPESKOoN), CAaBNMBatOLLEro HEPBHbIE CTPYKTYPbI Cripasa
Fig. 4. Sagittal and axial cuts at the level of L5-S1 marked narrowing of the spinal canal at the level under study; presence of herniated sequestrum

(marked by arrow) compressing the nerve structures on the right side.
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Puc. 5. CarnTranbHbI 1 akcanbHbI cpesbl, Ha (OOHe NocneonepaLyoHHbIX MU3MEHEHWI Ha 4-e CyTK1 Nocne onepaLyn BU3yanuaupyeTcs AeKom-
npeccus cteHosa Ha ypoBHe L5—-S1, koppeKkTHOe pacnonoxeHve uMnnaHTa (OTMe4YeH CTPenkon)
Fig. 5. Sagittal and axial cuts, decompression is visualized on the background of postoperative changes on the 4th day after surgery

6oree msrkomy Koprycy JIVIAM 6osblite TOAXORUT M/IsI 3a]1-
Hell ME>XKOCTUCTON AVMHAMMYECKOI CTabMIM3alny, ITOCKO/Ib-
Ky OH II0Ka3aJ OMOMeXaHNKY, Hanboiee CPaBHUMYIO C UH-
TaKTHOJM MOJENbI0 IPU CTAaTMYECKUX HArpysKax, CHIDKAI
meperpysky gacerounsix cycrasos [16]. Krappel E mposen
PaHIOMU3MPOBAHHbIN aHaMN3 146 MAllMEHTOB C OJHOYPOB-
HeBOJI IpbDKelt aucka (ot L2 mo L5), rme ¢ 75 uccmenyeMbix

- - W F -
Puc. 6. MauuneHT H. Ha 4-e cyTkv nocne onepauun OTXMMaeTcs
B CMOPTVBHOM 3are B pamkax Kypca paHHero nocrneonepaMoHHOro
peabunuTaunoHHOro nevYeHuns
Fig. 6. Patient N. does push-ups in the gym on the 4th day after the
surgery as part of the early postoperative physio treatment course
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(Mukpopuckakromus u JVIAM) n 71 xoHTponbHast (TOMb-
KO MUKDPOIVICKIKTOMMS) HaOMIONannch B TedeHue 24 Me-
csaeB. B cBoeit paboTe OH cOOOLIAET O MYYIINX Pe3yIbTa-
Tax perpecca 6omM Cpefy MALMEHTOB OCHOBHON TPYIIIBI
[17]. Zhao Y. coobmus o 3HaunTenpHOM yaydmeHny BAIII
u OcBecTpu y NMALMEHTOB C HECTAOMIBHOCTBIO IOSICHNY-
HOTO OTHe/Na MO3BOHOYHMKA ITocie omeparun ¢ JUVAM,

Puc. 7. MaumneHT H. (oTMeYeH cTpenkoi) Yepes 2 MecsiLa nocre one-
pauvu oTbnpaeT Ma4 B nogkaTte B MaTtye 3a 1-e MecTo YemnuoHata
Poccumn no munHu-dyT60my.

Fig. 7. Patient N. (marked with an arrow) 2 months after the surgery
tackles the ball during the match for the 1st place in the Russian mini-
football championship
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Puc. 8. CaruttanbHbein 1 akcvanbHbii cpe3bl MPT Ha ypoBHe L5-
S1 oTmevaeTcsi peaykuMsi oTeka, NpaBUMbHOE PaCMONOXKEHWE VM-
nnaHTa 6e3 cMeLLeHns.

Fig. 8. Sagittal and axial MRI cuts at the L5-S1 level showing
reduction of edema, correct implant placement without displacement.

CpemHMII epuoy, HabMoIeHNsI KOTOPOro coctaBuit 20,6 Me-
csiueB [18]. Fabrizi F. coBMecTHO ¢ KommeramMm Hpoednin
1575 maumentoB (1315 IVIAM, 260 Aperius (Medtronic-
Sofamor Danek)), rze Han6oree 4acTo BCTpedaeMbIMU ObIIN
pacmpocTpaHeHHble IereHepaTHMBHbIE 3a00/MeBaHUSA MIMCKA
(478 marueHTOB), KAHA/IBHBIIT I (POPAMIHAIBHBIN CTEHO3
(347 manueHTOB) ¥ IpbDKM AMcKa (283 manyeHTa), KOTOpble
ObUIN TIOf, HAOMIONEHMEM He MeHee OJHOrO roja. bouim 3a-
PerncTpUpOBaHbI OCTOKHeHNUA y 20 manuenTos (10 nHpek-
1uii, 10 mepesIoMoB OCTUCTBIX OTPOCTKOB) U 40 MOBTOPHBIX
omepaunii (30 — dopmupoBanue cnorauaonesa, 10 sHmoO-
IIPOTe3MpPOBAHMII JUCKOB), IIpu 3ToM 1407 u3 1575 manu-
€HTOB COOOLIMIN 00 OT/IMYHBIX WM XOPOLINX Pe3y/IbTaTax
110 MOFU(UIIMPOBAHHBIM KpuTeprsiM Macnab [19]. Boody B.
IIPOBE/I MY/IbTUIIEHTPOBOE PAHJOMM3VPOBAHHOE IIPOCIIEK-
TUBHOE JICCIeOBaHMe, B KOTOPOM y4acTBOBa/IN 43 IaryeH-
Ta C JleTeHEPATVBHBIMU 3a00/IeBAHUAMY MMOSICHUYIHOTO OT-
Zera HO3BOHOYHMKA. [TaIyeHThI ObIIN CITy9atHBIM 00pa3oM

25

Tabnuma 1

Iloxasarenu OLeHKM MHTEHCUBHOCTY GO/IN C IOMOLIM MeTofja
BAIII

Table 1

The pain intensity assessment indicators using the VAS
(Visual Analog Scale) method

Ha6mropenne (m.)/ BAIII (6ammbr)/
Observation (m.) VAS (scores)
1 2
2 1
3 1
Tabnuma 2

Ilokasarenu oLeHKM HapyIIEeHI )KU3HeReATeTbHOCTI
npu nomMomy onpocHuka OcgecTpn

Table 2

Assessment of impairment of quality of life using
the Oswestry questionnaire

Ha6mropgenne (m.)/ Ocsecrpu (%)/
Observation (m.) Oswestry (%)
1 17,7
2 6,6
3 4,4

pasfesieHbl Ha [Be TPYIIIBL: IPYIITY, KOTOPOI GbIIa BBIION-
HeHa OIepaLiVisi C UCIIO/Ib30BAHMEM CUCTEMbI CTAOMIN3ALINI
no3BoHouHuka JJVIAM, u rpyniy KOHTPO/Is, KOTOPOI BMe-
CTO ollepalyy IPOBOAMUIOCh KOMIUIEKCHOE KOHCEpBAaTMBHOE
nedyeHue. Pe3ynbTaThl IOKasany ylIydlleHMe IOKasaTenen
OcBecTpy 1 LIKA/Ibl MHTEHCUBHOCTI 6O/MN B CIIMHE Y TAIN-
€HTOB I10C/Ie XMPYPIMYECKOTrO JIeYeHNUs C MCIIOTb30BAHMEM
AMHAMMYECKON CTabuImsannu 3a BpeMst 2-1eTHero Habmo-
menus [20].

Y marueHToB — IPO(ecCHOHATbHBIX CIOPTCMEHOB Be-
POSITHOCTD PasBUTHUS CETMEHTAPHOIT HECTAOMIBHOCTH ITOCTIE
ollepanuy C UCIONb3oBaHMeM umimanta [IVIAM mo craH-
JapTHOI MeTOAMKe HojIee BBICOKAs B CBSI3U CO CIerudude-
CKMMM MaKCVMa/IbHBIMI Harpy3KaMi Ha OSCHMYHBIN OT/eN
103BOHOYHNKA (puc. 9). B cuny cBoeit npodeccroHamIbHOM
TeATeTbHOCTY OHM HY)K/IAIOTCSI B MAaKCMMAIbHO KOPOTKMX
[epuofax peabIINTaLNY, TaK KaK [A/INTe/TbHAs IOTEPS TPY-
IOCIIOCOOHOCTIE MOXKET IIPUBECTH K 3aBEPIIEHNIO CIIOPTHUB-
HOJI Kapbephl.

Hawmu paspaborana HOBast METORUKA CTA6MIN3ALNY TIO-
3BOHOYHMKA C MCIIO/Ib30BAaHNEM JUHAMUYECKOTO MMIUIAHTa
JVIAM. Bei6op gaHHOrO THIA MMIUIAHTA ObUT 0OYCIOBIEH
Hanborree MOAXOAIIEl 9PrOHOMUKOIL, KOTOpasi 00ycIoBIIe-
Ha CBOJICTBaMU MaTepyaa 1 GopMoli MMIIIaHTA.

Braromapss MHHOBALMOHHON  METOIMKE  CTabGWIIN-
3alMM  TI03BOHOYHMKA C MCIO/Nb30BAaHMEM MMIUIAHTA
IVIAM ypmanochb DOOUTHCA TIONOXKUTETbHBIX pesy/nIbTaToB
B BOCCTAaHOBJICHNM IIPOQeCCHOHATBHBIX CIOPTCMEHOB
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Puc. 9. 3D-peKkoHCTpYKLMS KOMMBbIOTEPHON TOMOrpadun y naumeHTa ¢ Murpauven uMnnaHTa nocre onepauum Ha yposHe L4—-L5
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Fig. 9. 3D CT reconstruction in a patient with implant migration after surgery at the L4—L5 level

mpu 3ab0/IeBaHMAX MMO3BOHOYHMKA U OBICTPOM BO3Bpa-
LIeHNN MX K 3aHATUAM CIOPTOM. B CBA3M ¢ 9TUM pelleHo
omycaTh KAMHUYECKUI CTydall, JeMOHCTPUPYIOIINIA TIpu-
MeHeHMe JaHHOI MeTOIMKM 1 ee pe3ynbTaThl. [lomyyenHbIe
JaHHBIE MOTYT OBITD IIOJIE3HbI /s YIYULIEHVsI METOMOB JIe-
YeH MALVIEHTOB C JeTeHePaTUBHO-AUCTPOMUYECKIMII I10-
pa’keHMAMM I03BOHOYHMKA.

4. 3akI04eHIe

HoBas xoHUenus AMHAMUYECKON CTAOMIM3ALUA I10-
3BOHOYHNKA C HA[EXHON YPecKOCTHON ¢uKcaumein Me-
JKOCTUCTOTO MMIIIAHTA IPOJEMOHCTPUPOBAIa JIy4IIyIO
YCTOWYMBOCTD HE TONBKO K €IMHMYHBIM, HO M JJIUTENb-
HBIM CTPECCOBBIM HarpyskaM, 4eM CTaH/lapTHas MeTOJU-
Ka. Paspaborannas metonmka ¢ukcanuu [IVIAM HamexHO

Bknap aBTOpOB:

3ykaeB [Imurpmit HuxomaeBud — paspaboTka U BHeLpeHNe
MeTofa pUKcauMy AMHAMNUYECKOTO MMIUIAHTA, KOHLEIINA 1 AM3alH
yOIMKALVH, YTBEP)KieHNe PYKOIIUCH AT Iy OIMKaL;

IpuHb AHApelt AHaTONMbeBIY — KOHLIETIIVA 1 IY3aiiH Iy O/IVKaLyy;

Mysbies Vicmam AjicaeBu4 — HamycaHue TeKCTa, COOp 1 aHan3
JINTEPaTyPHBIX AHHbIX;

Tynenit Bragumup BukTopoBMY — HamcaHue TeKcTa, c6op
U aHAIU3 IMTEPATYPHbBIX JaHHBIX;

Bopsenkos AHTOH BraguMupoBud — c60p 1 aHa/IM3 uTeparyp-
HBIX JJaHHDIX;

CadponoB Muxann AneKCaHAPOBUY — HAIVICAHME TEKCTa;

ITycroBoiiToB Bagum BukropoBiy — c6op 1 aHaIN3 IUTEpaTyp-
HBIX IaHHBIX;

TopunHoB Cocnan TaliMmypa3oBI4 — HamycaHMe TEKCTa.
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IIPOTE3NPYET 3a/JHUI ONIOPHBIV KOMIIJIEKC OIIEPUPOBAHHOTIO
I03BOHOYHIKA, BOCCTAHAB/INBAsI €T0 eCTECTBEHHYIO O6110Me-
XaHMKY U CIIOCOOCTBYs PM3MONTOTNIeCKOMY PACIIpesie/IeHIIO
HarpysKu B IOSICHUYHOM JIBUTaTeNbHOM cerMeHTe. HoBas
MeTofuKa ctabunmsauyy umivianta [IVIAM noarBepkaaer
IPMOPUTETHOCTh COXPAHEHNs] HAMU €CTECTBEHHOIT 61oMe-
XaHVUKM ONIEPUPOBAHHOIO OT/e/Ia TO3BOHOYHMKA.
[IpencraBieHHOE KIMHUYECKOe HAOMIOfiEHNE OfHOTO
u3 50 manueHToB — NpodeccuOHaIbHBIX CIOPTCMEHOB, Olle-
PUPOBAHHBIX 110 MHHOBALVIOHHON METORUKE CTAabMIN3aIun
MOACHUYHOTO OT/e/Na II03BOHOYHMKA, VCIIBITBIBAIOLIETO €XKe-
IHEBHble VMHTEHCUBHBbIE (DM3MYECKNE HATPY3KM U BEPHYB-
IIErocs B /IUTHBIN CIIOPT Ha YpOBHe (MHAJBHBIX MaTdeil
YeMIIMOHATA CTPAHBI [0 (yTOOTY Yepe3 2 Mecsl[a MOCIe OIle-
panum, JeMOHCTPUPYET yCIleX MPUMEHEHN JAHHOTO MeTOfIa.
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MpodunakTuka paspbiBa axunnoBa CyXoXunus npu 3aHATUAX oU3NYecKon
KynbTYPOW 1 cnopToMm: dhakTopbl NpeapacnonoXeHHOCTU

B.H. Huxonenxo*?, M.B. Canvkosa®’, A./l. Xezaii*, M.B. Ozanecan*>, H.A. Pusaesa™?,
A.B. Canvkos’, /1.A. Ipuouw’

" ®IAOY BO «[epsbili Mockosckul eocydapcmseHHbIl meduyuHckul yHusepcumem um. M.M. CeyeHosa~
MuH30paesa Poccuu (CeveHoackull YHusepcumem), Mocksa, Poccus

2 OrboY «MockoscKuli 2ocydapcmseHHbIl yHusepcumem umeHu M.B. JlomoHocosa», Mocksa, Poccus

3 Mockosckuli yueHmp npobsiem 300posbs npu lNpasumesbcmse Mockebl, Mockea, Poccus

PE3IOME

Ienpb MccemoBaHMsA: CKOHIIEHTPUPOBATh BCe KIMHMYECKH 3HAYNMble (paKTOPBI, ONpefe/Aolye IPefpacoNoKeHHOCTD aXU/I/IOBA CYXOXKMIVA
K PasphbIBY.

Marepuaibl 1 METOABI: 6a30i1 JAHHOTO HAayYHO-aHAIMTIYECKOr0 0030pa ABM/ICA aHA/IN3 JAHHBIX 97eKTPOHHBIX TopranoB PubMed-NCBI, Axa-
memus Google 1 «Hay4uHas anexrponHas 6ubmioreka eLIBRARY.RU».

Pe3ynbTaThI: IIpe/ICTaB/ICHHBI [I0BECTBOBATEILHBI 0030p TUTEPATyPhl CBU/ICTENLCTBYET O TOM, YTO MOBBIIIEHNE PUCKA IIOBPEXKCHUA U Pas-
PBIBA AXM/IIOBA CYXOXKW/INS MOXKET OBITh CIPOBOLIMPOBAHO MHOTOUYNCIEHHBIMU (AKTOPAMU, CPeAM KOTOPBIX GOJIbIIOe 3HAYEHNE MIMEIOT reHeTnye-
CKasl IPe/IPacIIONoXeHHOCTb, MHVBU/YaIbHbIE aHATOMO-MOPQOIOrNYecKre 0COOEHHOCTY CTPOGHNA CYXOKMILHOTO KOMIIIEKCa, MCXO/fHAsA Heco-
CTOATENLHOCTD COEMHNUTENBHOI TKAaHN, TTATO/IOTMYECKIE M3MEHEeH s CTPYKTYPhI CAMOTO aXM/IIOBA CYXOKVINA, ilepOPMaIiI CTOII ¥ TOTEHOCTOITHBIX
CYCTaBOB.

AHanus muTepaTypHBIX JAHHBIX IPOJEMOHCTPUPOBAJI, YTO IIOBPEX/ICHNUA CYXOKIINA Hanboee 4acTo IPOUCXOAAT y MY>KUMH B BodpacTe 30-40
u 60-80 net. B rpymiry prcka BXomAT npodeccroHanbHble CIOPTCMEHBI U JIOAM, Beylyie Ma/IoIO/IBYKHBIN 06pa3 XM3HM, a TaKKe HapyIIaomie
KOPPeKTHBII peXXnM (pr3ndecKnx Harpysok. HemaoBaXKHYI0 PO/Ib B MPEIPACIIONOKEHHOCTY K TPaBMe UTPAIOT COMYTCTBYIOINe HapyIeH s MeTabo-
JM3Ma, @ TAK)Ke PAJL IeKapCTBEHHBIX cpeficTB. OCOOEHHO BBICOKMIT PUCK BOSHMKHOBEHNA Pa3phbiBa CYXOXXMUINA CBA3AH C MCIIO/Tb30BAaHMEM TOKA/TbHBIX
MHBEKINI KOpTUKOCcTeponzios. CouyeTaHe HeCKONMbKIX YCTAHOBIEHHBIX (PaKTOPOB PYCKA CYIIeCTBEHHO YBeTNIMBAET BEPOATHOCTb BOSHMKHOBEHNS
9TOTO HEOTIOXKHOTO COCTOSHMSL.

3axmroyeHne. PanHee BbIAB/IeHNE PAKTOPOB PUCKA PAa3PbIBa aXM/IIOBA CYXOXM/IVA HO3BOMINT CBOEBPEMEHHO pa3pabaThiBaTh NPOPUIaKTIIeCKIe
MepBHI y TIpeficTaBuTeell 06Imelt TIOMyIAMY TIPU 3aHATUAX QUIMIECKOI KYIbTYPOIL 1 CIOPTOM.

Kntouesvie cnosa: axunnoso cyxoxmnne, pusndeckas Harpyska, CliopT, paspbiB CyXOXKu/us, GpaKkTopbl MpepaconoKeHHOCTH, TPOdIUIaKTIKa
TpaBM

KoH(}IUKT MHTepeCcoB: aBTOPbI 3asIB/ISIIOT 06 OTCYTCTBUM KOHQIVKTA IHTEPECOB.

Insa puruposanmst: Hukonenko B.H., CanpkoBa M.B., Xerait A.Jl., Oranecsu M.B., Puszaesa H.A., CanpkoB A.B., [puann JI.A. [Tpodpunakruka
paspblBa axIIIOBa CYXOXKIIIVS TP 3aHSATISIX (PU3MUECKOIT KY/IBTYPOIL 1 CIOPTOM: (PaKTOPBI IPeAPACIIONOKeHHOCTI. CnOpmueHas MeOuyuna: Hayka
u npaxkmuxa. 2023;13(2):30-38. https://doi.org/10.47529/2223-2524.2023.2.9
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Achilles tendon rupture prevention in physical activity and sports:
predisposition factors

Vladimir N. Nikolenko"?, Maria V. Sankova®’, Andrey D. Khegai’, Marine V. Oganesyan’~,
Negoria A. Rizaeva'?, Aleksey V. Sankov', Leonid A. Gridin®

'Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia
2] omonosov Moscow State University, Moscow, Russia

3 Moscow Center for Health Problems under the Moscow Government, Moscow, Russia
ABSTRACT

Objective: to summarize all clinically significant factors determining the Achilles tendon predisposition to rupture.

Materials and methods: the basis of this scientific-analytical review was the analysis of data from the electronic portals PubMed-NCBI, Google
Academy, and “Scientific electronic e-Library.ru”.

Results: the presented literature review indicates that injuries and ruptures of the Achilles tendon can be provoked by numerous factors, among
which genetic predisposition, individual anatomico-morphological features of the tendon complex structure, initial connective tissue failure, pathologi-
cal changes in the Achilles tendon structure itself, foot and ankle deformities are of great importance. Men are more susceptible to this injury. Tendon
injuries are most common either in 30-40 years, or in the period from 60 to 80 years. Professional athletes and people who lead sedentary lifestyles and
do not exercise properly are at risk of Achilles tendon ruptures. Concomitant metabolic disorders and use of some medications also play an important
role in the predisposition to this injury. Local corticosteroid injections pose a particular tendon rupture risk. The combination of several established
factors significantly increases the likelihood of this emergency.

Conclusions: early detection of predisposition to Achilles tendon rupture will allow timely development of effective measures for its prevention in
physical training and sports.

Keywords: Achilles tendon, physical training, sports, tendon rupture, predisposition factors, injury prevention
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1. Beegenue K XPOHIYECKO HeCTabVIbPHOCTI TOTO COWICHEHMA M pas-

dusnyeckasd aKTUMBHOCTb SABJIAETCA BaXKHOM COCTaB- BUTHUIO JUINTENbHON HeTpymocmocobHoctu [6]. Ilonnmannme
JIAIONIEN TOBCENHEBHONM JKM3HM COBPEMEHHOTO 4Ye/lIOBEeKa. MIPUYMH U MEXaHVM3MOB BO3SHMKHOBEHNA ITOBPEXIEHNIA 3TOTO
B mocnepnme ropgpl B Poccum aKTMBHO peanmsyloTCs TOCY- CYXOKWIVSL SIBJIIETCSI BKHOI COCTAB/ISIONIEN MpOdUIaK-
JApCTBEHHble TPOTpaMMbl M CTpaTeruy, HaIpaB/IeHHbIE TUKJ TPaBMAaTU3Ma IPY 3aHATHAX (PUIMYECKON Ky/IbTYphI
Ha PasBUTHE JIOOUTENBCKOTO ¥ TPOQECCHOHATIBHOTO CIIOp- u crioptoM. I103TOMY ILI€NIbI0 HAILIEro MCCIEJOBaHMUA ABUICA
ta [1]. BmecTe ¢ TeM moBbleHMe (PU3MIECKON aKTUBHOCTH IOVCK HanbosIee 3HAYMMBIX (PAKTOPOB, OIPENE/LIIONINX TIPEf-
Cpely HacelneHNusA CONPOBOXKJAETCA CYLIECTBEHHBIM POCTOM PacIONIOKEHHOCTD K PasphIBY axXM/JIOBa CYXOXKW/INA.
TIOBPEXIE€HNII MBIIIL, M CyXOXKVM/IbHO-CBSI30YHOIO aIlIlapara,
Cpeny KOTOPBIX PasphblB aXM/IOBA CYXOXKMINA 3aHMMAeT Be- 2. MaTtepuabl 1 METORBI MCCTIEJOBaHU
Aylee MeCTO ¥, IO HEKOTOPHIM JAHHBIM, MOXKET JIOCTUTAaTh Basoit JaHHOrO HayYHO-aHAUTIIECKOTO 0030pa SIBUJI-
47 % B 06111ell CTPYKTYpe PaspbIBOB CYXOXKWINIT 11 MbImIy [2]. Cs1 AHA/IU3 JAHHBIX 97IeKTPOHHBIX mopranos PubMed-NCBI,
MHoro4ncieHHbple UCCIENOBaHNA CBUIETENbCTBYIOT O TOM, Axamemun Google u «Hayunas amekTpoHHass 6mubnnorexa
YTO YacCTOTA BCTPEYAEMOCTM Pa3pbiBa aXU/IOBA CYXOXKUINUA eLIBRARY.RU». B mccrmegoBanny mpUMeHAINCh KOHTEHT-
Ha cerofasa focturaeT 25-30 cny4daes Ha 100 ThICAY HaceneHUA aHa/IN3, CTPYKTYPHO-TIOTMYECKNIA ¥ CUCTEMHBIN METOMIBI.
B TOJL ¥ 9TOT [TOKa3aTesIb IPOfo/DKaeT pactu [3,4]. [locrarouno
YaCTO 3TV TPAaBMbl PELVAMBUPYIOT: IIOC/IE KOHCEPBATUBHOIO 3. ®aKTOpBI PUCKA Pa3pbIBa AXMIIOBA CYXOXKIIINA
7Ie4eHNA UMX KOMMYECTBO MOXKeT JocTurarth 35,0%, a mocme IpY 3aHATIEAX PU3NIECKOI KYIbTYPOIl M CIOPTOM
OIEpaTMBHOTIO BMeEIIATENbCTBA BCTPEYaTheA B 3,5% cnydyaeB o ®akTOpHI MHANBU/YATIbHOII IPEAPACIOIOKEHHOCTI
[5]. PaspbIB axiyIoBa CYXOXKWIVA COIPOBOXIAETCA Cepbes- VicxopHass TPOYHOCTb axXMINIOBA CYXOXKWUIMA CUJIBHO
HBIMI HapylIeHuAMN (QyHKUMII OHOpPBL M [BIDKEHMA B IO- pasnudyaeTcs B IpefeNax OMOTOTMYECKON H3MEHUMBOCTI
JIEHOCTOITHOM CYCTaBe, KOTOpbIE B DAJE CIydYaeB IPUBOJAT OpraHmsMa 4e/oBeKa I OIpele/sieTCss OOLIMM KOIMIeCTBOM
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BXOJAIINX B HETO CYXOXXMJIBHBIX BOJIOKOH, COOTHOLIEHVEM
Pa3HBIX UX BUJIOB, CTENIEHBIO UX CKPYIMBAHMA U (PYHKIIHO-
HMPOBaHVEM KOMIIIEKCa 3aIMTHBIX aHATOMITIECKIX 06pa3o-
BaHMII B MeCTe VX IIPUKpeIVIeHNA K IIATOYHON KocTu [7-9].
Ocoboe 3HaueHMe MMEIOT MHAMBNAYyaIbHbIE OCOOEHHOCTU
KPOBOCHAOXKEHIISI ¥ MHHEPBALMY aXI/IoBa CyxXoxxwms |10,
11]. HemamoBa>KHYI0 pO/Ib UTPaeT COfep>KaHMe B OpraHU3Me
MMKPOHYTPHEHTOB ¥ He3aMEHNMbIX aMIHOKICIOT, He00XO0-
AUMBIX /11 Iponudeparyy TeHOLUTOB U IOAePKAHMS Ma-
TPUKCHOTO FTOMEOCTa3a, ONPENE/IAIOIMX IPOYHOCTD CYXO0XKI-
JIMA, B COOTBETCTBUU C BBIITONHAEMOI Harpy3Koit [12, 13].

o Oco6enHOCTU PU3NIECKOIT AKTUBHOCTH

MHOTOYMCIEHHBIMI ~ MCCIEOBAHMAMY  ITOKAa3aHo,
4TO B IPYIIIe PUCKA PA3PbIBOB aXM/IIOBA CYXOXKIMINUS HAXO-
IATCS JTIOAM, BEAYIIe Ma/IOIOABIDKHBIN 06pas >KM3HIL, 3a-
HMMaoLIVecs: PUSMIECKOIT KYIBTYPOIl OT C/Iydast K CIydalo.
[TpoBouypyoummy pakropamMu TpPaBMAaTU3ALUKM B ITOIN
TpyIIe sIB/SIOTCS OTCYTCTBUE IIOTHOLIEHHON PasMUHKI
Iiepey BBIIOTHEHEM OCHOBHBIX VIIPAXHEHNUIT, Ype3MepHast
MHTEHCUBHOCTD TPEHNPOBOK U 3HAYUTEIbHOE IPEBbIIIeHNE
IIPUBBIYHOIO YpOBHA (puamdeckoit Harpyskm [5, 14-16].
Bropyto rpymmy prcka ¢opmmpyior mpogeccuoHanbHble
CIIOPTCMEHBI, CIOPTUBHAS [esATEMTbHOCTb KOTOPBIX CBs-
3aHa C PeSKUMHU YCKOPEHMSMU, TOPMOXXEHMAMU M IIPBDK-
KaMl BO BpeMs KOMaHIHBIX CIHOPTUBHBIX urp. ITokasaHo,
YTO IIOBPEXEHMA aXIIOBAa CYXOXWINA Hanbosee 4acTo
BCTPEYAIOTCS B TAKMX UTPOBBIX BUAAX CIOPTA, KaK GackeT-
6071, Boyert6o1, 60mbIIION TeHHNUC 1 GyTOOT, Iie XapaKTep
ABIDKEHUIT TpebyeT CTUISA «CTapT-CTOI», IIOBTOPSIOINXCS
IIPBDKKOB I KOPOTKYX CIIPUHTOB [17-19].

» BospacTHo-110710BOI1 haKkTOp

Pe3ynpraThl OTEYeCTBEHHBIX M 3apyOEXXHBIX HUCCIIEHO-
BaHUIT II0Ka3ajy, 9TO YaCTOTa pa3pbIBOB y My)K‘H/[H CyH.le-
CTBEHHO HOMI/IHI/IPYCT Hag COOTBeTCTByIOH.U/IM IIOKa3aTeneM
y sKeHIMH [5, 20]. MHOTMe aBTOPBI CBSI3BIBAIOT IIOLOOHYIO
3aKOHOMEPHOCTb C OO/IblIIel! IPUBEPIKEHHOCTDBIO AL MYXK-
CKOrO IO/Aa K 3aHATUAM CIOPTOM. Jpyrume paboTsl CBU-
IeTeIbCTBYIOT O TOM, YTO MY)KCKOIT OpraHmsM 6arogapsi
6ojtee BBICOKMM KOHIIEHTPALMSIM TECTOCTEPOHA JIydllle Ha-
pallMBaeT MYCKy/IaTypy 1 o6/asiaeT 6OIbIIMMM ITapaMeTpa-
MU IU1oIaaN IMONE€peYHOro CE9Y€HMA MBIIIIIL, 66HI)HH/IM IIpo-
IIEHTOM 6I)ICTPI)IX MBIIIE€YHbIX BOJIOKOH 1, COOTBETCTBECHHO,
66HbHII/IMI/I CHIOBBIMM ITOKa3aTeIAMU, IIPpUJIAara€MbIMU K Cy-
XOXWINAM B eJII/IHI/[Hy BpEMEHN, YTO MOXXET MMETH OIIpe-
IleJleHHbIe (I)yHKuMOHaanble nocnencteua. JKeHcknit mo-
JIOBOJI TOPMOH, 3CTPOr€H, OTBEYAIOIIMII 33 3TaCTUYHOCTD
CBA30K CyXO)KI/UII/H/“I, COLEPKUTCA y My)K‘H/[H B OY€HDb HU3-
KX KOHIIEHTPALUX, II09TOMY UX CYXOXMIus Gomee >kecT-
KIie ¥ MeHee YCTOIYUBBI K PhIBKOBBIM Harpyskam [21-23].

MHorouncieHHbIMI MCCIENOBAaHIAMM IIOKAa3aHO, YTO pa3-
PbIB aXW/UIOBAa CYXOKIINS Hambosee 4acTo IIPOUCXOLUT
6o B aktuBHOM 30-40-7€THEM BO3pacTe, OO B Iepu-
on ¢ 60 o 80 ner. B mepBOM Cydae 3HAUMTENbHBIN PUCK
TpaBMaTm3agum CBsA3aH C BbICOKMM ypOBHeM (1)]/[3]/I‘ICCKOI/0[
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HarpysKky, ¥ 0cofoe 3HadeHMe IIPUM ITOM MOXKET UMEThb
MCXOffHAasA HeCOCTOATENbHOCTh COeAMHNUTENbHOTKAHHBIX
CTPYKTYP CYXOXMJIBHBIX BONOKOH. IlokasaHoO, 4TO cTape-
HIfe OpPTaHM3Ma COIPOBOX/AETCA YMEHbIIeHNeM IuaMeTpa
KOJI/TATEHOBBIX BOJIOKOH, CHIVDKEHMEM CTeleHW MX CKpY-
JEeHHOCTU ¥ M3MEHEHVeM KONMMYEeCTBEHHOTO COOTHOUIEHMS
KOJI/TAaTE€HOB B CTOPOHY yBemdeHys Komnaresa 111 tnma, 06-
TAIAOIIIeTO CYIIeCTBEHHO MEHbIIel MPOYHOCTDIO, YTO 3Ha-
YUTETHHO YXY/IIAeT BHIHOCAMBOCTD CYXOKUIIVA U €TO pe-
3JMCTEHTHOCTb K Harpyske [25-27]. Iloatomy TpaBMaTusm
BO BTOPOJ TpyIIIIe, Hanboee BEPOATHO, CBA3aH C BO3PACT-
HBIM HAKOIUICHVEM JleT€HepaTHBHBIX M3MEeHEeHN B CyXo-
XWNMAX U CYNIeCTBEHHBIM CHIDKEHVEM Ha 3TOM (oHe WX
npo4HocTy. [103TOMY y ManueHTOB CTapuieil BO3PaCTHOM
TPYIIIbI 3TU TPaBMBI IPOUCXOAAT BO BpeMsA MOBCETHEBHOM
U TIPUBBIYHOI 17151 pusmaeckoit nestenbHOCTH [5, 10, 24].

4. ConmyTcTBYyIOIMeE 3a00/1eBaHIA

Hapymenne opraHmsanyuy KOJ/UIaT€HOBBIX M 3/1aCTUY-
HBIX BOJIOKOH IIPM CUHZIPOMeE IMCIUIA3UM COENMHUTENbHOM
TKaHU CYLIeCTBEHHO BIUAET Ha CTPYKTYPy U IIPOYHOCTH
CYXOXXW/IbHBIX BOJIOKOH /I00071 ToKamusanuu [28]. Yuernle
Ce4eHOBCKOTO YHMBEPCUTETA BIIEPBbIe T0Ka3asIi, YTO TPaB-
MBI OIIOPHO-JABUIATe/IBHOTO AIIapaTa B TPYLOCIOCOOHOM
BO3pacTe, B TOM YMCTIe TIOBPEX/EHNA Y Pa3phIBbl CYXOXN-
7mii, 0OYCIOB/IEHBl HAIMYMeM MCXORHON HECOCTOATENbHO-
CTU COENVIHUTE/IbHON TKaHU. B mociegHee BpeMs pacnpo-
CTPaHEHHOCTb IPU3HAKOB 3TON IATONOIMM B IOIY/IALNN
mocTuraet 85 %. Tak, y i1l ¢ peuAMBUPYIOMVIMI TIOBPEX-
TEeHNAMU KOCTHO-MBIIIEYHON CUCTEMBI OTMEYAeTCs Cylile-
CTBEHHO 0o0sIblllee HAKOIUIEHNE AMCIIIACTUYECKNX IIPM3HA-
KOB, 4eM Y IIpefiCTaBUTesIell KOHTPOIbHOI Ipynmbl (49,4 +
13,1m 11,3 £ 3,3 cooTBeTCTBEHHO; p < 0,001) [29, 30].

K daxTopam, yBenMuUMBAONIMM PUCK HOBPEXIEHWI
axXJJII0Ba CYXOXKIJIVA, OTHOCATCA pas/IndHble feopManyn
CTON M TOJIEHOCTOIIHOTO CYCTaBa, KOTOPBIE CYIIECTBEHHO
U3MEHAIOT IBUTAaTeIbHbIN CTEPEOTHII, IIOXO/IKY, aKTVBHOCTD
MBI HIDKHVUX KOHEYHOCTE ¥ 00YC/IaBIMBaIOT BIPAXKEH-
Hble 61IOMeXaHNYeCKIe HapYIIeHsI, BbI3bIBAIOL[IE TTATOIO0-
TYecKye M3MeHEHNs aXMIIoBa CyXOXKWINA, IpefpacIosa-
ralolye K ero MUKpOTpaBMaM I paspbiBaM [31-34].

Ha ceropms Bech crieKTp 3a60/1eBaHMIT 9TOTO CYXOXKIIb-
HOTO KOMIIIEKCA TIPMHATO pasfie/iATb Ha HEMHCEPILVOHHBIE,
T.€. HaXOJAILIMeCs B CpPeHell ero 4acTy, M MHCepPLVOHHbIE,
T. €. PaCIIOJIOXKEHHBIE B HIDKHEII TPeTH — B 00/IACTH €ro IIpH-
KpeIUIeHNs K IIATOYHOM KOCTH. B IlepBy1o IPyIITy BXOANUT TeH-
IVHOIATA CPeHell MOPLMHU aXI/IIOBa CYXOXKI/INSA, B OCHOBE
KOTOPOJT HAXOIATCA HeTeHepaTUBHbIe ¥ aTpoduaecKye M3Me-
HEHI, U apaTeHIONaTIN, XapaKTepU3yIOIecs IPICOey-
HeHIEM BOCIIA/IUTE/IbHBIX M3MEHEHIIT 060TOUKI CYXOXKIINL.
Bropy1o rpyniry cocTap/IsAI0T MHCEPIIVIOHHBIE TEH/IMHOIIATIN,
OT/INYUTEIBHON 0COOEHHOCTDIO KOTOPBIX SIB/ISIIOTCST KOCTHBIE
paspacTaHyst Ha IATOYHON KOCTU U B CYXOXwWmy, u 6yp-
CUTBI — TIOBEPXHOCTHBII ¥ peTpOKaJIbKaHeapHblil [35].
[TaTomormyeckre M3MeHEHV: CYXOKIUINA PasINIHOTO TeHe3a
¥ BO3HMKAIOIIVE IPY 3TOM OMOMeXaHNMYecKIe HapyIIeHNs
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HpI/IBOIIﬂT K CHIJKEHIIO yCTOI?[‘II/IBOCTI/I CyXO)KI/UII)HOI‘O BO-
JIOKHA K IIPMBBIYHOM MEXaHNYIECKON HarpysKe U IpefpacIo-
JIaTaloT K ero HOBpeXaeHsM [36-38].

Hapymenust o6MeHa BelljecTB, BOSHMKAIOLIME IPU ca-
XapHOM fnabere, TUIIEPXO/IECTEPUHEMUN, OXWMPEHWUN, THU-
HepprKeMI/m, MOYEeYHON HEOOCTAaTOYHOCTU U’ HeKOTOprX
HaCIeoCTBEHHDbIX CI/IHIIPOM&X, TAK)KE MOJKET OKa3bIBaTb Cy-
II€eCTBEHHOC B/IVIAHNE Ha CprKTypy n (I)yHKLU/IOHaIIbHOCTI)
CyXO)KI/UII/H/“I, 4qTo yBe}quBaeT pI/ICK pa3BI/ITI/IH TEHOVHO-
IIaTum n Hocne,uy}omero BO3HIMKHOBEHVIA €r0 CIIOHTAaHHbIX
Pa3pbIBOB JlaXke B IIpefie/laXx HOPMAIbHOTO AMaa3oHa Mexa-
HIYEeCKUX Harpysok [34, 39-42].

« HeraruBHOe BINsAHIME TeKaPCTBEHHbIX IPENAPATOB

Hanb6oree sHaunMoe HeraTUBHOE BIIMSIHIE Ha CTPYKTYPY
CYXOXXW/IbHBIX BOJIOKOH OKa3bIBAIOT IIPYMEHEHe aHTIOMO-
TUKOB 13 TPYIIBI (PTOPXMHOTOHOB U KOPTUKOCTEPOU/OB.
Mexaunsm [feitcTBus GTOPXMHOMOHOB 3aK/TIOYAETCS B MH-
rubupoBanny 6aKTepranbHBIX (epMEeHTOB (TOHmOM30Mepa-
3ol II u IV). Vrueras momo6HbIe depMeHTH MeTaboMM3Ma
COEIHUTEIbHOI TKAH, OHI BbI3BIBAIOT IIOBBIIIEHHYIO 9KC-
IIPeCcCHI0 MATPUKCHBIX META/IONPOTENHA3, AllOIITO3 TeHO-
LIYITOB, CHIDKEHIE KIeTOYHOI mpoyndepalun, HapyleHne
CMHTe3a KOJUIareHa VI IIPOTeOI/INKaHOB [43-46]. YxypmeHne
MeXaHIYEeCKOI IPOYHOCTY aXWIIOBA CYXOXWINS IIPK IPU-
MeHeHN! KOPTUKOCTEPOUIOB OOYC/IOBIEHO, C OFHOI CTO-
pOHBI, IOfjaBJIEHMEM OSTUMU IpernaparaMyu KIeTOYHOI
aKTUBHOCTY TEHOLUTOB U CUHTe3a KOJUIATeHA, C [PYroil
CTOPOHBI — C aKTMBAIVeil KOJUTATeHA3bl I, COOTBETCTBEH-
HO, C YBeINYEHNMEM pacliajja KOJIIar€HOBBIX BOJTOKOH [44-
47]. Ocob6eHHO BBICOKMII PUCK NPECTAB/ISAIOT JIOKAIbHBIE
UHDBEKINN KOPTUKOCTEPONIOB, BHI3bIBAOINE FUCTPO(IUIO
U HEKPO3 CYXOXXIIbHBIX BOJIOKOH 13-3a IIPSIMOTO TOKCUYe-
ckoro addekra [48]. P aBTOPOB 1mMOKa3aIM, YTO TEHAMHO-
[aTsi M PaspblB axM/UIOBA CYXOXIINS SIBJISETCSI 4aCThIM
O06GOYHBIM [IeIICTBIEM TaKMX JeKaPCTBEHHBIX IPeraparos,
KaK CTATMHbBI ¥ MHTMOUTOPBI apomaTassl [44-47, 49, 50].
Cyl1ecTBYIOT JaHHBIE, YTO PAa3BUTHUIO TEHAOIATIH aXI/IIOBA
CYXOXWIMS TAKXKe CIIOCOOCTBYeET [/INTENbHOE IPYMEHEHIe
6/I0KaTOPOB Ka/IbIIMEBbIX KAHAJIOB, aHAGOIMIECKUX CTEPO-
U[IOB, QHTMPETPOBUPYCHBIX NPEIapaToOB, N30TPETUHONHA,
AQHTArOHUCTBH PEHUH-AHTMOTEH3MHOBBIX perenTopos I,
TUA3UHBIX JUYPETUKOB, PUTYKCHMaba U CUTADIUIITHHA.
ToKCHYeCKyI0 TeHAMHOIIATHUIO, XOTS U B 60/lee PeKux CIy-
YasxX 110 CPAaBHEHUIO C (PTOPXMHONIOHAMM, MOXKET BBI3BATh
ymorpebeHe TaKUX aHTUOAKTEPUAIbHBIX IIPEHApaTOB
u3 rpynn 1edasoCroprHOB, MAKPOIUAOB U CylbdaHmIa-
MUIoB [44-47].
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Haxonern, Henmb3d He YIOMAHYTb, YTO Pa3BUTHE MO-
JIEKY/LAPHOJ T'€HEeTHKN 4YelIOBeKa B IOC/IeNHNUE HecATUIe-
TVsI TIO3BO/IM/IO YCTAHOBUTD, YTO 3a00/I€BaHMsI ¥ Pa3PhIBBI
axXM/IIOBA CYXOXIWINSI MOIYT OBITh aCCOLMMPOBAHBI C MY-
TALVSIMY TEHOB, KOAUPYIOLMMY O€/IKY BHEKIETOYHOTO Ma-
tpukca [51]. Tak, 6110 BBISB/IEHO, YTO MOAMMOPPN3M reHa
G1023T (rs1800012) ¢pyHKI[MOHATIBHOTO CAIITA CBSI3BIBAHIS
Spl B uHTpOHe-1, TOKa/IM30BAaHHOTO Ha CEMHAMLIATOI XPO-
MOCOMe M Y4acTBYIOLETO B CHMHTe3e Ko/rareHa I Tuia, ac-
coluupoBaH ¢ 60mee BBICOKMM PUCKa PaspbIBOB aXMUIOBA
cyxoxxmmA. MyTtanym B reHe COL5A1 (rs3196378), pacrio-
JIO)KEHHOTO Ha IeBATON XpOMOCOME ¥ KOOMPYIOIIEro CUH-
Te3 OJHOrO U3 PUOPWUIAPHBIX KOIATEHOB, TAKXKE MOXKET
006yCIaB/INBaTh IIOBBIIIEHHBIN PUCK PA3BUTUS TEHOIATHIL
¥ Pa3pbIBOB aXM/IOBA CYXOXKmnA [52].

Ocoboe 3HaueHMe UMEIOT U3MeHeHUss reHa MMP3
(STMY1), noxanus3oBaHHOTO Ha OAVIHHAJLIATON XPOMOCOME
M OTBEYAIOLIETO 3a CMHTE3 CTpoMenu3nHa | — Genka n3 ce-
MEJICTBa MeTA/UIOIPOTEMHA3 MAaTPUKCA, Pa3pyLIAOLIero
BHEKJIETOYHBINI MAaTPUKC. YCTAaHOB/IEHA B3aMIMOCBA3b MEX-
ny momuMopduamamu aToro rexa (rs679620G, rs591058C,
rs650108A) ¥ TEH[OBAarMHONIATUM aXWIOBA CYXOXIM-
s, a B3aumopericteue G-amtenss rena MMP3 (rs679620)
u T-arensa rema COL5AL (rsl12722) cyujecTBEHHO YBe-
nnumBaeT puck ator maromornu [51]. Ilomo6HBIE KaHHBIE
CYIIeCTBYIOT U B oTHomeHuy reHa TNC, pacronosxeHHOro
Ha JIeBsATOI XpoMocoMe (9q33) 1 Kopupyroero 6e10K BHe-
KJIETOYHOTO MaTpukca TeHaclu C, KOTOpbII MHIMOupyeT
KJIETOYHYIO aJITe3NI0 U II03BOJIAeT KIeTKaM IepeMeIaThCA.
E1re ofHMM 3HaUMMBIM reHETHYECKMM MapKepOM BBICOKOTO
PIMCKa MOBPEX/EHUI aXV/UIOBA CYXOXKWINA ABIAIOTCA II0-
miMopdu3Mbl, accoluupoBaHHble ¢ fiBeHaguareiM u I TGT-
IOBTOpPaMM B CEMHAJILIATOM MHTPOHE, IPOTEKTVBHBIMMI aJl-
NeNAMU, — TOMUMOP(U3MBI, CBSA3aHHBIE C TPUHA/IATHIM
U CeMHaILaThIM HoBTOpaMu [53].

5. 3akmoueHue

ITpencraBieHHBIT 0030p IUTEPATYPhl CBUMIETENBCTBYET
0 TOM, YTO TIOBPEX/EHNA ¥ Pa3PBIBBI aXM/IIOBA CYXOXKIITIA
MOIYT OBbITh CIIPOBOLIMPOBAaHbI MHOTOYMCIEHHBIMHU (aK-
TOpaMM, COUeTaHMe KOTOPHIX CYIIECTBEHHO YBEMMUNMBaeT
BEpOATHOCTb BO3HMKHOBEeHNA TpaBM. CBOEBpEeMEHHOE BbI-
ABJIEHNE OTIpeNleNIeHHBIX IPEeANKTOPOB pasphiBa axMIIOBa
CYXOXXWINsI [IO3BOIUT pa3pabarTpiBaTh 3 QeKTNBHbIE Tpa-
eKTOPMM IIePCOHATIM3NPOBAHHON IPOPUIAKTUKMA 3TOTO
HEOT/IOKHOTO COCTOSHMA, BO3HUKAIOUIETO TIPU 3aHATUAX
b13MIeCcKoil Ky/IbTYPOIL ¥ CIOPTOM.
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Bknap aBTOpOB:

Huxonenko Brnagumup Hukxonaesmuy — pepakTupoBaHme, yT-
BepyK/ieHNe PMHANbHOI BepCUM CTAThl;

CanbkoBa Mapus BadecmaBoBHa — c6op u 06paboTKa JaHHBIX,
HAaIMCaHNUe TEKCTA CTaTh;

Xerait Auppeit [ImutpueBud — c6op 1 06paboTKa JaHHbIX;

Oranecsn Mapune BanukoBHa — pefjakTMpOBaHue, YTBEPKe-
Hite GMHAIBHOI BEPCUU CTATbI;

Pusaesa Heropusa AnmaraeBHa — peflaKTUpOBaHIeE;
CanpkoB Anrekceii BsuecmaBoBira — c6op 1 06paboTKa JaHHBIX;

Ipupun Jleonnpn AneKCaHAPOBUY — PeJAKTUPOBAHNE.
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Ocob6eHHOCTM eCTECTBEHHOrO Te4YeHUs cy6|<nm-|uqecxoro rmnoTupeosa
Y FOHbIX AJIUTHLIX CMOPTCMEHOB

A.C. Cmonsposa, I1.J]1. Oxopoxos*, U.B. 3a6kun, E.B. ba6aeéa, E.II. Vicaesa
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PE3IOME

Ilenb: OLIeHNTD €CTECTBEHHOE TeUEeHIE CYOK/IMHNYECKOrO TUIIOTIPE03a Y IOHBIX SMUTHBIX CIOPTCMEHOB.

Marepuaibl 1 METOABI. B x07je IIpOBefieH s OHOLIEHTPOBOIO HEKOHTPOJIMPYEMOTO MCCIejOBaHMs OblIN N3ydeHbl faHHble 3062 aMOyIaTOPHbIX
KapT IOHBIX CIIOPTCMEHOB 000X II0TI0B (CpefHIil BO3pacT coctaBui 15 [14; 16] eT), BROAAIINX B COCTAB CIIOPTUBHBIX COOPHBIX KOMaHA POCCHitcKoit
Denepanyy ¥ IpOIIENIINX yr}ly671eHHoe MeIMIMHCKOe 006C/IeoBaHe B nepuop ¢ auBaps 2021 mo CeHTH6pb 2022 . Cpe,tu/[ HUX ObUIN BBIfIEIEHDBI B OT-
IebHYIO TPYIITY CIIOPTCMEHBI, Pe3y/IbTaThl aHA/IM30B KPOBY KOTOPBIX COOTBETCTBOBAJIN OOIIEIIPYHATBIM KPUTEPUAM CYOKIMHNYECKOTO TMIOTHPeo3a
(ToBBIIIIEHNE YPOBHS THPEOTPOITHOTO TOPMOHA B iuanasone ot 5 5o 10 MEx/m mpu HopMabHOM ypoBHe CBOOOFHOTO THPOKCHHA). B x071e nuHaMmde-
CKOTO HaO/IIOfIeHIIsI B T€YeHe TOfja CIOPTCMEHaM € CyOKIMHIYECKUM IMIOTUPE030M IPOBOAMIOCH IOBTOPHOE MCCIeI0OBaHe KOHIIEHTPALINI THPEO-
TPOITHOTO TOPMOHA, CBOOOJIHOTO TMPOKCHHA U aHTUTEN K TUPOIIEPOKCUIA3E.

PesynbraThl. B pesynbraTe MpoBejeHHOTO MCCIEAOBAHN MPU3HAKU CYOK/TMHIIECKOTO TUIIOTHPe03a Ol 06HAPY)KeHBI y 58 IOHBIX CIIOPTCMEHOB
0601x 107108, cpenu KoTopsix 30 (51,7 %) 6bumm roHOLIaMy, a 28 (48,3 %) — mesyiukamu. I1py auHaMyU9ecKoM Hab/ogeHNY Ha GOHe COXpaHeHNs IPH-
BBIYHOIT (PM3MYECKOIT 1 IICHXOIMOLMOHAIBHOI HaIPY3KM B TedeHNe TOfja CHIOHTaHHasA HOPMaJIM3alyiAd YPOBHA THPEOTPOIHOTO TOPMOHA OTMeYaach
y 74 % 10HBIX criopTcMeHOB. [Ipy 9TOM HOpMaM3alisl YPOBHA 9TOTO TOPMOHA Y /IeBYIIIeK Hab/TI0faIach HECKOIBKO PeXke TI0 CPABHEHMIO C IOHOIIAMM
(p=0,272). Hu B ogHOM criy4ae He pa3BIJICS KIMHIYECK BBIPQKEHHDII IUIOTUPEOs.

3akmodyeHne. Y 6ONbLIIMHCTBA IOHBIX CIHOPTCMEHOB 00OUX IOJIOB C CYOKIMHMYECKUM TMIIOTMPEO30M Ha (OHe COXpaHsAIIIelicsa Gpuanieckoit
U TICUXO3MOIMOHATLHOI HAaTPY3KV OTMEJaeTCsA CIIOHTAHHASA HOPMaM3alyA TOPMOHA/IbHBIX MoKasaTenelr. [lonyJdeHHble JaHHbIE TI03BOJIAIOT IIPK yC-
JIOBUY BO3MOXXHOCTY AMHAMUYECKOTO HAOMIOfIeHIsI peKOMEH/J0BAaTh BpadyaM, paOOTaIOIINM C IOHBIMI 3TIUTHBIMI CIIOPTCMEHAMI, He Ha3HAYaTh TaKIM
CIIOPTCMEHaM 3aMeCTUTEIbHYI0 TOPMOHA/IbHYIO TePaIuio 1 He MOAM(ULIPOBATh MPYBBIYHBII PEXXIM XXU3HENeATeTbHOCTI.

Kntoueevie cn106a: TvpeOTPOIHbII TOPMOH, TUPEOUAHBII IPOGIIIb, ITOBUAHAS XKeJle3a, SMUTHBII CIIOPT, CYOKIMHITIECKIIT TUIIOTIPEO3, IOHbIE
CIIOPTCMEHBI, CIIOPTYBHASA MENIVHA

BrarogaprocTn. Pab6ota BeinonHeHa B pamkax HVP «PaspaboTka HOBBIX IIOAXOOB K [MATHOCTUKE SHJOKPUHHBIX 3a00/IeBaHNII U OLleHKe Hapy-
ILIEHNIT 9HePreTNYecKoro 6ajaHca HeCOBEPIICHHOIETHIX CIIOPTCMEHOB CIIOPTUBHBIX cOOpHBIX KoMaHT Poccuiickoit Defepannu Ha OCHOBE MCCIEN0-
BaHMA QYHKIMOHATILHOIO COCTOSHNA, TOPMOHAIBHOTO I METaOOIMYECKOTO CTaTyCa, PerMCTPallMOHHbI HoMep: 122041800079-0
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Features of the natural course of subclinical hypothyroidism in young
athletes

Svetlana A. Stolyarova, Pavel L. Okorokov*, Ilya V. Zyabkin, Elena V. Babaeva, Elena P. Isaeva

Federal Scientific and Clinical Center for Children and Adolescents of FMBA of Russia, Moscow, Russia

ABSTRACT

Objective: to assess the natural course of subclinical hypothyroidism in young athletes.

Methods: In the prospective single-center uncontrolled study, data from 3,062 outpatient records of young athletes (members of the Russian nation-
al team) of both sexes (middle age — 15 [14; 16] years) and underwent medical examination in the period from January 2021 to September 2022 were
studied. All athletes were divided into 2 groups according to the presence of subclinical hypothyroidism (an increase in the level of thyroid-stimulating
hormone from 5 to 10 mUn/l with a normal level of T4 free). During a dynamic follow-up (1 year), athletes with subclinical hypothyroidism underwent
arepeated study of the concentration of thyroid-stimulating hormone, free thyroxine and antibodies to thyroperoxidase.

Results: Signs of subclinical hyperthyroidism were found in 58 young athletes (30 boys (51.7 %) and 28 (48.3 %) girls). During dynamic observa-
tion with continued habitual physical activity, spontaneous normalization of the level of thyroid-stimulating hormone was observed in 74 % of young
athletes. At the same time, normalization of thyroid-stimulating hormone in girls was observed less often compared to boys (p = 0,272). In no case did
clinically pronounced hypothyroidism develop.

Conclusion: The majority of young male and female athletes with subclinical hypothyroidism have spontaneous normalization of hormonal profile
against the background of persistent physical and psycho-emotional stress. The data obtained make it possible, subject to the possibility of dynamic ob-
servation, to recommend doctors working with young elite athletes not to prescribe hormonal replacement therapy and not to modify the usual lifestyle.

Keywords: thyroid stimulating hormone, thyroid profile, thyroid gland, elite sport, subclinical hypothyroidism, young athletes, sports medicine
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1. BBenenue B 00lIeil MOIY/LALUY BCTpedaeTcs B 2-3 pasa valle y [eBy-

Cybxmuandeckuit  runotupeos (CI)  BbLIBIseTCs IIeK 110 CPaBHEHMIO C IOHOIIAMI, @ IO PacIPOCTPAHEHHOCTD
y 3,85% IOHBIX SMUTHBIX CIHOPTCMEHOB IIO PEe3y/lIbTaTaM yBe/M4IMBaeTcA ¢ Bo3pacToM [8, 9]. Tak, CI'y B3pociIbIX 9/mT-
yIITy6/IeHHOTO MEIUIIMHCKOTO 00C/IeJOBAaHNS U COCTABISAET HBIX CIIOPTCMEHOB II0 JAHHBIM OT€4eCTBEHHBIX aBTOPOB BbI-
OKO710 17 % OT BCell TMPEOUJHONM IaTONIOT UM, JUATHOCTHPY- sBIsteTCs B 9,5 % Cirydaes, 4TO Oojlee YeM B /jBa pasa IPEBBbI-
eMOIJ1 y I0HBIX aT/1eToB [1, 2]. IIaeT 9acTOTY LAHHOI IIATOJIOTYM Y IOHBIX aT/IeTOB [9].

Ocuosuoit npuunHoit passurtust CI B ob1ieneguarpnde- VHTepripeTupys pesynbTaTbhl MCCIELOBAHNUA TUPEOW]-
CKOIl HONYIALNU ABJIAETCA XPOHMIECKUI ayTOMMMYHHBIN HOT'O CTaTyca y CIIOPTCMEHOB, CIeflyeT YYUTHIBATh, YTO MH-
tupeouput [3]. Hegocrarounoe morpebnenue itofa ¢ mu- TEHCVBHBIE CIJIOBBIe Harpy3KM MOTYT CIOCOOCTBOBATb IIO-
1ieit u fedUIIUT XKele3a TaK)Ke MOIYT IPUBOJSUTD K PasBU- BbimeHnio yposHsa TTI, B To BpeMs Kak Ipolecchl pocTa
TUIO CYOKIMHIYIECKOTO CHIDKEHUST (PYHKIUN IUTOBUSHOI U IOJIOBOTO CO3peBaHUs peOeHKa He OKasbIBAOT Cyllje-
Kere3nl y gerelt [4, 5]. Tak, mo ganusiM Gokdeniz u coasr., CTBEHHOT'O BIVISIHMA Ha ero cekpennmio [10, 11].
y 16,6 % meteit ¢ >kene3ofepUINTHON aHeMMUeEll BbIABIISET- OpHako B LIeIOM JAaHHBIE O BIAVAHUU IPORODKUTETb-
ca CT [5]. IIpueM HEKOTOPBIX JIeKaPCTBEHHBIX IIperapaToB HOCTM U MHTEHCUBHOCTH QY3NYECKUX HATPY30K HA YPOBEHD
(am1omapoH, Ipemaparbl JMTHUA, BaJbIIPOEBON KICIOTHI TTT y cnopTcMeHOB NpoTHBOpeuMBbl. Tak, psAj MccienoBa-
u uHTepdepoHa-a, heHobapbuTan, KapbaMasenuH) TaKKe HIIT He HaXOJSIT KAaKOTO-/TMO0 B3aMMOCBSI3U MeX Y pusnde-
MOYKeT IPMBOAUTD K Nobbiennio yposHsa TTT B ceiBopoT- ckyM Harpyskamu u yposHem TTT [12, 13].
Ke KpoBu [6]. ITospiutenne ypoHsa TTT y cnopTcMeHOB MOXeT OBITh

Kpome Ttoro, cytounas cexpeuusa TTI mopumueHa nmp- CBA3aHO C OIIOCPENOBAHHON (M3MYECKMMHU HarpysKamu
KaIHBIM PUTMaM: MaKCHMMaJIbHasl CEKPeIVs THUPEOTPOIHO- reMOKOHIleHTpaumeli. Temmeparypa oOKpy»Kalomleil cpe-
r0 TOPMOHA IIPOMCXOAUT B MHTEPBajle MEXMY IHMOMTYyHOYbIO IBI TaKXKe MOKeT BausATh Ha ypoeHb TTT. Tak, B pabo-
1 4 yacaMy yTpa; MUHUMa/IbHasAd — okojo nonygas [7]. CI te A. Deligiannis 1 coaBT. Ha rpymie IUIOBLOB IIOKa3au,
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4yTo yposeHb TTT mocie TpeHMPOBOK B XOJOHLHOI BOfie
(20 °C) sHauMTENIbHO IOBBIIIAETCA, B TO BpeMs KaK TPeHU-
poBKkU B Tertoit Bofe (32 °C) npuBOAAT K CHVDKEHMIO JIaH-
HOTO TTOKa3aTess [14].

Teparmus 1eBOTMPOKCMHOM HaTpus, B TOM YNCIIE 11 KOP-
peKIuy CyOKIMHIYECKOrO TUIIOTHPEO3a, Y CIOPTCMEHOB
He 3allpellleHa BceMMpHBIM aHTUIONMHIOBBIM areHTCTBOM,
OfIHAKO, IO MHEHNUIO PANa 9KCIIEPTOB, MOXKET YIydIIaTb
CIIOPTVBHBIE Pe3y/IbTAThl Y B3POCIIBIX aTIeToB [15].

PasBuTre rumoTmpeosa OKasbIBaeT HeOIATOMPUATHOE
BO3JIEJICTBME Ha COCTOSIHME CEPMIeYHO-COCYIMCTON, HEPB-
HOII ¥ KOCTHO-MBIIIeYHOI crucTeM. CTolKas rMnoQyHKIua
IIMTOBU/IHOI >Kele3bl acCOLMMPOBAHA C Pa3BUTHEM apTe-
pUaIbHOI TUIEPTEHSNUM, CHIDKeHMeM MeTabommsma Oeka
B OpraHM3Me, HapyLIEHVAM IIPOLIECCOB PeMOJeNNpOBaHNA
KOCTHOUI TKaHu [16]. [laHHbIe M3MeHEeHNsI MOTYT 00yC/IaB/In-
BaTh IOBBIIIEHNE CIIOPTUBHOTO TPaBMATU3Ma I CHIDKEHIE
TOJIEPAHTHOCTD K (PM3M9eCKOI HarpysKe y mpodeccroHab-
HBIX CIIOPTCMEHOB.

ITo mauupiM ¢ Hanke 1 coaBT., IpueM 1€BOTUPOKCHHA
HaTpUsA B Te4YeHMe 2 MeCALEB Y 25 JKEHIINH C IOBCEHEBHBIM
ypOoBHEM (PUSUIECKOI AKTUBHOCTY U CYOK/IMHUYECKIM TH-
[OTHPEO30M CIIOCOOCTBOBA IOBBILIEHNIO TOJIEPAHTHO-
CTH K (PUSUYECKMM HATPy3KaM M YBEIMYEHUIO MBIIIETHOI
CWIBl ¥ BBIHOCIMBOCTM, HO He IOBIMAI Ha IIOKa3aTeln
KOMIIO3MIVIOHHOTO COCTaBa Tella I YPOBEHb 9HepreTymde-
ckoro obmeHa B 1okoe [17]. Bce mpepncraBieHHble JaHHbBIE
0 6maronpusTHBIX 3¢ (eKTax IEBOTUPOKCUHA HATPYSI HA CO-
CTOAHME CEPJEYHO-COCYSUCTOM M CKEIEeTHO-MBIIIEIHON
CUCTeM IOTy4YeHbl Ha O01ell MOMy/IALNY I He MOTYT ObITh
B IIOJIHOI Mepe 9KCTPAIlOIMPOBAHbl Ha KOTOPTY /MUTHBIX
CIIOPTCMEHOB. VIcceoBanmii Mo OlleHKe BAMAHNUA Tepanun
JIEBOTVMPOKCHHOM HATpysl Ha (U3NIECKYI0 paboOTOCIOCO6-
HOCTb, TOJICPAHTHOCTDb K (PM3MYeCKMM HarpysKaM, COCTOSA-
HIfe OCHOBHOTO OOMeHa U KOMIIO3MIIMIOHHOTO COCTaBa Teja
Y BBICOKOKBa/IM(UIVPOBAaHHBIX CIIOPTCMEHOB B JOCTYIIHOM
nUTepaType HaMy He HalileHO.

Takum 06pasoM, BOIIPOC HEOOXOAMMOCTY 3aMeCTHUTENb-
Holt ropMoHanbHON Tepanuu CI y 3MUTHBIX CHOPTCMEHOB
OCTaeTCsi AMCKyTabenbHBIM. JInTebHOE HaOMIOfeHIe
3a JeTbMU C OOBIYHBIM YPOBHEM (PUSMUECKOI aKTUBHOCTI
u CI' jeMOHCTpUpYeT CIIOHTAaHHYI0 HOPMa/IN3aLVI0 YPOBHA
TTT y 6onpumHcTBa 06cnenoBanubix [18]. Tlonck B Ham-
6oree KpymHbIX 6a3axX [JAHHBIX [TO3BOJISIET CHE/NATh BBIBOJ,
06 OTCYTCTBUM B HACTOsIee BpeMsi TaHHBIX O €CTeCTBEH-
HOM TeUYEeHUV IMIIOTHPeO03a Y IOHBIX MUTHBIX CIIOPTCMEHOB
060X IIOJIOB, YTO U MOCTY>KUIO TIOBOJOM JI/LSI IIPOBEEHNS
TaHHOTO MCCTefoBaHnA. TakuM 06pa3oM Iie/IbIo MCCIeoBa-
HIsI OIIpefie/ieHa OL[eHKAa eCTeCTBEHHOTO TeYeHUs CyOKm-
HIYEeCKOTO TUIIOTUPeO03a Y IOHBIX SMUTHBIX CIOPTCMEHOB.

2. Matepuanbl 1 METOJbI

IIpoBefeHO NPOCHEKTUBHOE, OJHOLEHTPOBOE, HEKOH-
TpOIMpyeMoe UCCIefoBanme. BceM cnopTcMeHaM MCXOTHO
B paMKax yI/Ty0/IeHHOTO MeJVILITHCKOTO 00C/IeOBaHNA U OfI-
HOKPAaTHO B paMKaxX AMHAMIIECKOTO HAOTIONeHIsI B TeUeHIe
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KaJIeHJApPHOTO TOJ]a IPOBEAeHO VICC/IeOBaHNe TUPEOTPOII-
Horo ropmona (TTT), cBo6omuoro tupokcuna (T4 cB.)
u auTuTen K Tupeonepokcupase (AT-TIIO). VccnenoBanue
IIPOBOAVIOCH B nepuop ¢ AHBapA 2021 mo CeHTH6pb 2022 1.
Ompepenenne TTI, T4 cB., AT-TIIO cBIBOpOTKM KpO-
BJ BBIIIOJIHEHO METOHOM MMMYHO(EPMEHTHOTO aHa/In3a
(«Bextop-bect», Poccusi) Ha aBTOMaTM4YeCcKOM aHanmsa-
tope Lazurit (CIIA). Cy6xIMHUYeCKIiT TUIIOTUPEO3 Aua-
THOCTHPOBaIcA pu nosbimenny yposHA TTT B fuamasone
ot 5 go 10 MExn/n n HopmanbHOM ypoBHe T4 cB. [19].

Kputepuamnu BKIIOUEHNA B UCCIEfOBaHUE CTalM Ha-
nudne CyOKIMHIYECKOrO THIIOTHPEO3a, COITIACHO yKa3aH-
HBIM KpuTepyaM. KpuTepum WCKIIOUEHUA OIpefie/leHbl
Kak nosbiene AT-TIIO nay Hanuume XpOHNYIECKOTO ay-
ToMMMyHHoro Tupeonputa (XAJMT) B aHaMHe3e; 3aMecTy-
Te/IbHasA Tepams TeBOTUPOKCUHOM HAaTPUs; HesIBKa Ha KOH-
TPOJIbHOE UCCIEflOBaHNE B Te4eHue 12 mecALes.

/13 3062 aMOy/IaTOpHBIX KapT I0HBIX CTIOPTCMEHOB CIIOP-
TUBHBIX cOOpHBIX KoMaHp Poccmiickoit Qemepaunn, mpo-
HIe[IINX YITy6/eHHOe MeAMIMHCKOe 0OCIefloBaHNe C siH-
Bapsi 2021 mo ceHtTsi6pp 2022 T, KPUTEPUsIM BKIIOYEHMUS
COOTBETCTBOBa/IN 182 IOHBIX CIIOPTCMEHA.

Kputepuam uckmodennsa coorserctsoBam 124 (67,4 %)
CIIOPTCMEHA, U3 HUX UCK/I0YeHbl 30 feTell B CBA3Y C Ha/ll-
yeM XAWT i nospimenns tutpa AT-TIIO; 14 criopr-
CMEHOB — B CBA3U C 3aMECTUTE/IbHOI Tepamueil 1eBOTH-
pokcuHOM HaTpus U 80 CHOPTCMEHOB — B CBA3Y C HEABKOI
Ha IIOBTOPHOE 00C/IeIOBaHNEe B TeUEHNE TOfja OT BKTIOYEHNS
B uccepoBanne. TakuM 06pa3oM, MPOTOKOJ VCCIETOBAHMS
OBL/I BBIIIOJIHEH B ITOTHOM 00beMe Y 58 I0HBIX CIIOPTCMEHOB
C CYOK/IMHNYeCKUM TUIIOTHPe030M. Bce BKIIOUeHHbIE B MC-
CIeOBaHIe IOHbIe CIIOPTCMEHbI ObUIM pasfeneHbl Ha JIBe
TPYIIIbI B 3aBUCYMOCTH OT IIO7IA.

[Tporokon uccnenoBanusi ogobpen 04.10.2021 r. 1oKab-
HbIM 3TruecknM KomuteroM npu AHO JITTO «MockoBckuii
MeIMKO-conyanbHblil MHCTUTYT vMeHu D.I1. [aasa» (Bbmm-
cka 13 mpoTokorna Ne 4 ot 04.10.2021 r.).

Cratuctudeckast 06paboTKa JaHHBIX IIPOBOIMIACH C VC-
MOTb30BaHMEeM IIaKeTa IPUKIAJHBIX IporpaMM Statistica
(StatSoft Inc., USA, version 10.0). Tak kak usy4aemble KO-
JIMYeCTBEHHbIe MTOKa3aTeay MMeI HeHOPMaIbHOe pacIpe-
nenenne (cormacHo kpurepuio Konmoroposa — CMupHOBa),
BCe JlJaHHbIe IpeJcTaBlIeHbl B Buje Meguanbl (Me) u 1-ro
n 3-ro xBaptmrenn [Ql; Q3]. Jnsa oueHku craTucTude-
CKOJl 3HAYMMOCTHM pa3INyuMil KOMMYECTBEHHBIX IIpU3Ha-
KOB McHomb3oBanca Kputepuii Kpackema — Yomruca.
KauecTBeHHbBIe TIPpM3HAKM IIPEfCTaB/IeHbl B BUfe JHONeN
(%) c¢ yxasaHmeM abCOMIOTHOrO 3HadeHWs. [/ OLeHKU
pasnmuumMii MeXy KaueCTBEHHBIMM IIpM3HAKaMM IOCTPO-
eHBbI TaOIMIBI CONPSDKEHHOCTY C IIOC/IeRYIOLell OLeHKO
no xputepuio xu-ksagpara (x?) Ilmpcona. CraTucTudeckmit
YPOBEHD 3HAUMMOCTH Pasmuyuii mpuHumany npu p < 0,05.

3. PesynbTarsl
Cpenmauit BO3pacT 06C/IeOBAaHHBIX IOHBIX CIOPTCMEHOB
cocraBun 15 [14; 16] met. Cpengunit mepuop HaOIIOfEHUS
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coctaBun 7,5 [6;11] mecana. CpefHuil ypoBeHb MICXOIHO-
ro TTT cocraBun 6,2 [5,4; 7,4] mEn/n, T4 cB.— 15,8 [14,2;
17,2] mMone/n. B mepsyro rpynmy Bounm 30 IOHOIIET:;
cpemHuit Bospact 16 [14;16] meT; cpemHAA INTENIbHOCTD
HabmofieHna coctaBmia 7 [6; 11] mec. Bropyro rpymry co-
CTaBWIN 28 HeBYILIEK; cpefHMIT Bo3pacT 14 [14; 16]; cpen-
HAS IJINTETbHOCTD Habmomenns coctasua 10 [7; 11,5] mec.
VccnemyeMble IpyNIIbI He Pas3MYaiCh II0 BO3pacTy (p =
0,875), MIUTENBHOCTH AMHAMUYECKOro HabmoofeHus (p =
0,342) n ucxoguomy yposaio TTT (p = 0,217).

[Ipu puHAMUYECKOM HAOMIOEHUN CIIOHTAHHAs HOP-
mamsanya ypoBHA TTT ormewaerca y 43 (74 %) IOHBIX
crioprcMeHoB. CyOKIMHIYIECKUIT TUIIOTHPEO3 COXPAHAETCS
B 26 % crmy4aes (y 15 CHOPTCMEHOB). YXyHIIeHNS TTOKa3aTe-
JIelt TYPEeOUHOTO POGIIst 10 MaHU(ECTHOTO TUIIOTIPE03a
B XOfje MICCTIENOBAHMSI He 3apUKCUPOBaHO. Y IOHOIIIEN CIIop-
TCMEHOB ITIpY IIOBTOPHOM obcmenoBanun (cM. Tabmuiyy 1) CT
coxpaHseTca B 16 % ciyyaeB; HOpManuM3anusa IOKasaTenen
TOPMOHAJIBHOTO NPOdIIA OIpefensgeTca y 25 I0HbIX aTle-
TOB (84 % ciy4aes).

Y HeBylleKk CIIOPTCMEHOK HpY JUHAMUYECKOM HAOIIIO-
meHuy croHtaHHas HopMmamusanusa TTT permcrpupyerca
B 65 % c1y4aes; CyOK/IMHNYECKIUIT TUIIOTPE03 COXPAHSIETCs
y 36 % CITIOPTCMEHOK.

B xozme npoBefieHNA UCCIeTOBAHNA HEXKe/IaTe/IbHDIX AB-
JleHMit He 3aUKCHPOBAHO.

4. O6¢y>X/eHNe IOTyYeHHBIX Pe3yIbTaTOB

CyOxImMHMYecKMil TUIIOTHpPeOo3 BblABIAeTcA y 3,85%
IOHBIX /I THBIX CIIOPTCMEHOB I10 Pe3y/IbTaTaM YIIy0/IeHHO-
ro MENUIIMHCKOTO 00CIeNOBAHUA U COCTABIAET OKOIO 17 %
OT BCell TMPEOUTHON aTOIOTUY, JMATHOCTUPYEMOI Y FOHBIX
aT/IeTOB.

JlaHHbIE O CTOMKOCTYM BBIABJIEHHOTO IIOBBIIIEHHOTO
ypoBHA TTI y oaNMTHBIX CIIOPTCMEHOB B JOCTYIIHON JIUTe-
paType He HaiifieHbl. B IpoBeleHHOM HaMM MCCIeNOBaHUN
y GONMBIIMHCTBA IOHBIX YIUTHBIX CIOPTCMEHOB (74 %) OT-
MeuaeTcsl crioHTaHHass HopMmamusanusa TTIL ITomydyenHble
TAHHBIE COITIACYIOTCA C MCC/IeJOBaHNEM M3PaNIbCKIX aBTO-
poB, KoTopble BbLABMIN HopMamm3anuio TTT 6e3 nevenns
yepe3 2 MecALa y 73,6 % peTeli ¢ CyOKIMHNYECKUM IMIOTH-
peo30M U OOBIYHBIM YPOBHEM [BUIATeIbHON aKTMBHOCTIL.
[Ipu puHAMMYIECKOM HAOIIOleHNN B TedeHue 5 /ieT 3a KO-
roproii gereit ¢ ucxogHbM yposHeM TTT > 10 MEn/n Tonbko
I0/IOBYHE IIOTPe6OBaIOCh Ha3HAYEHNE TeBOTUPOKCIHA Ha-
tpust [18]. Takum 06pasom, CyOKIMHUIECKUIT TUIIOTHPEO3
KaK B oOllell mefnaTpuyeckoll MOIY/IAINN, TaK U Y IOHBIX
9/IUTHBIX CIIOPTCMEHOB B OO/IBIIHCTBE CTy4aeB He TpebyeT
Ha3Ha4YeHNsA 3aMeCTUTETbHOV TOPMOHA/IbHOI TepaIuu.

[lo paHHBIM HaIIETO MCCIENOBAHMA HOPMalM3alusa
yposust TTI y meBylIex mpy AUHAMUYECKOM HaOMIONEHUN
OTMeYaeTCsl HEeCKOJIbKO peXKe IO CPAaBHEHMIO C IOHOIIAMM
(65 vs 84%; p = 0,272). V pgeBymiex ¢ coxpansomumcsa CI'
BDBIAB/IAIOTCA BBICOKOHOpManbHble ypoBHM AT-TIIO —
MapKepa XpOHMYECKOTO ayTOMMMYHHOIO TUPEOUANTA, KO-
TOPBIII SIB/IAETCSI HanbosIee 4acTol MPUINHOI [IEPBUIHOTO
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TUIIOTHPeo3a y geTeil u B3pocneix [3]. Takum obpasom, of-
HOIT 13 Ipu4nH 6osee crorikoit mepcucreHunu CIy aesy-
IIeK-CIIOPTCMEHOK MPY AMHAMUYECKOM HAOTIO{EHNIU MOXKET
6p1Tb passuBatomuiicss XANT.

Vcnonb3oBaHyMe CUHTETMYECKUX aHAJIOTOB TOPMOHOB
MIMTOBMIHON >Ke/le3bl PAacHPOCTPAHEHO Y BBICOKOKBAJIN-
(GUIMPOBAHHBIX CIIOPTCMEHOB U SIBJISIETCS  AKTYa/IbHOIL
po6/IeMOIl CIOPTMBHOM MERMIMHBI ¥ SHITOKPWHOJIOTUIL.
IIpu mnposegenuy ponmur-koHTponsa Ha XXXII ymeTHMx
Onmummmitckux urpax B Tokmo 1,6 % y4acTHMKOB COpeEB-
HOBAaHUII yKasalyu, YTO JCIO/Nb3YIOT IIperaparhl €BOTH-
pOKcuHa ¥ TpuitoaTUpoHrHa [16]. JIeBOTMPOKCUH HATpus
SABJIACTCA 9PIOTEHHON CyOCTaHIVell, HapaBHe C IIpelapa-
TaMM cMecu 3GUPOB TECTOCTEPOHA, aHAOOMNIECKUMM CTe-
poupgamMu 1 spuTpornosTuHoM. OfHAKO B HACTosAIIee BpeMs
IpenapaTbl TeBOTUPOKCUHA HATPUA He 3allpelleHbl K VC-
MO/Ib30BAHUIO ¥ CIIOPTCMEHOB COITIACHO PeKOMEeHJALMAM
Bcemuproro antmponmuroBoro areHtrctBa (BAJIIA). Pap
CIIEI[MA/INCTOB PACCMATPUBAECT CYOKIMHNYECKUIT TUIIOTH-
peo3 y CIOpPTCMEHOB KaK IIpOsB/IeHMEe CMHpOMa IepeTpe-
HIMPOBAHHOCTH, 2 TOPMOHA/IBHYIO TePAlNi0 — KaK CIOCO0
YIy4IIeHNA CIIOPTUBHBIX Pe3y/nbTaToB [15, 16]. OpHako skc-
nepTbl BAJIA He BBIAB/IAIN B3aMMOCBS3M MEX]y CUHAPO-
MOM II€PeTPEHNPOBAHHOCTY CIIOPTCMEHOB U HapyUIEHNAMNI
GYHKLUY IMUTOBUIHON SKeTesbl, a TaKXKe YOeIUTeTbHBIX
TOKa3aTe/lbCTB BIMAHMA KPATKOCPOYHOI Tepamlmy JIeBO-
TUPOKCUHOM HATpusi Ha (PUSUIECKYI0 PabOTOCIOCOOHOCTD
crioprcmeHoB [15, 20]. VI36BITOK THPEOUHBIX TOPMOHOB
IPUBOANT K HOBBIIIEHNIO CUHTe3a 0eNKa, CBS3BIBAIOIIETO
II07I0Bble TOPMOHBI B II€UeHM ¥ YBENMYEHUIO IVPKYINPYIO-
I1[er0 TECTOCTEPOHA, YTO MOXKET HOBBILIATH AHAOOINIECKYIO
aKTMBHOCTD aHAporeHoB. OIHAKO 10 HACTOSAIMIETO BpeMeH!
OTCYTCTBYIOT WCC/IE[JOBAaHN:A, [OKa3bIBalollye 3HAYMMOe
BIUAHNME CUHTETMYECKNX AaHA/JIOTOB TUPOKCUHA U TPUIO-
TUPOHNMHA Ha yBelIM4YeHMe KOMMYECTBA MBIIIEYHON MaccChl
U CHIDKEHMEe COfiep>KaHMA >KMPOBOV TKaHM B OpTraHU3Me
crioprcMeHoB [20]. JInnTenpHOE MCIONIb30BAHME JIEBOTH-
POKCIHA HaTpyA Y AL C HOPMAJIbHOI (PYHKIeN IUTOBI -
HOIT >Ke/le3bl MOXKET OKa3bIBATh HEOMATONPUATHOE BIMSHIUE
Ha COCTOSIHME 3[MOPOBbS B CBA3M C Pa3BUTHEM CTOVKOTO TH-
neptupeosa. [Ipu 3ToM 9acTo BLIABIACTCA CHIDKEHIE MITHE-
pasbHOI IJIOTHOCTM M HapyIleHMe MMKPOAPXUTEKTOHMKI
KOCTHOII TKaHH, YTO CYILIIeCTBEHHO MOBBIIIAET PICK I1aTONO-
TMYECKNUX IepenoMoB. TakyKe ONMcaHbl HAPYIIEHM CO CTO-
POHBI CEpP/IEYHO-COCYANCTOI CUCTEMBI B BUJE HapyLIEHMUI
CEep/IeYHOTO PUTMA VM CKIOHHOCTH K TUIIEPTeH3MBHBIM peak-
musam [ 16, 20].

ToBops o neuennn CI' y fieTeit U MOAPOCTKOB, B HACTOS-
Ilee BpeMsI CyIIeCTBYeT JOCTATOYHAsl JOKasaTelbHas 0asa,
4TOOBI PEKOMEH/IOBATh 3aMECTUTEIBHYIO TEPAIINIO JIEBOTH-
poxcuHoM HatpysA npu yposHe TTT > 10 MME/n 1 Hopmarb-
HOM ypoBHe T4 cB. mpu oTcyTcTBun npusHakos XAUT [3].
B HamreMm mccneoBaHMM y 6 HeCOBEPIIEHHONETHUX CIOPT-
cMmeHoB BbIgBiIeHo mosbiiteHre TTI or 10 go 16 MmME/n,
OfIHAKO TPV AMHAMMIIECKOM HAOMIONEHUN y BCEX OTMeda-
7ach CIOHTAHHAsg HOPMANM3aIus MAHHOTO IIOKa3aTerns.
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Tabnuma 1

Knunnyeckue MCXObI CY6KIII/IHI/I‘ICCKOI‘0 TUNOTHUPEO03a Y HECOBEPUIEHHOIETHUX CHOPTCMEHOB B 3aBUCIIMOCTH OT IIOTA

Table 1
Clinical outcomes of subclinical hypothyroidism in young athletes depending on gender
| Viexommsii TTT, Tlepuop, Knunmaeckne ncxonpl, % (1)
ITon Kon-Bo nabmromennii HabmomeH s, TTTIL/
mEn/n Ccr Jyrupeos
MeCAIbI TUIIOTNPEO3
Manpuukn 30 6,6 [5,4; 8,1] 6 711] - 16 (5) 84 (25)
TleBouKH 28 6,0 [5,3; 6,8] 10 . 35 (10) 65 (18)
T [7;11,5]
p - 0,11 0,342 - 0,213 0,272

V3BecTHO, YTO XapaKTep M MHTEHCUBHOCTb (DUSUIECKUX
HArpy3oK B Pa3/IMYHbIX BU/IaX CIIOPTA MOXKET CYLIECTBEHHO
B/IUATH Ha ypoBeHb TTT, 06ycnaBnmBas ero ClloHTaHHOE I10-
Boimenue [11].

Omnmpasch Ha HOTy4YEHHbIE PE3y/IbTaThl, MOXKHO Ipef-
MIOJIOKUTh, YTO B C/Ty4ae BbIPa)K€HHOro mopbimeHus TTT
(> 10 MME/n) n HOpManbHOM ypoBHe T4 CB. IOHBIM 37INT-
HBIM CIIOPTCMEHAM CJIef[yeT PEKOMEH/IOBATh AMHAMUYECKOEe
Ha0/TI0fleHNe C KOHTPO/IeM ITOKa3aTesell TMPeOUIHOTrO Ipo-
¢bnnd, a He Ha3HAYaTh 3aMeCTUTE/IbHYIO TOPMOHA/IBHYIO Te-
panmio TMPeOVHBIMY TOPMOHAMI.

Ba>KHBIMU OTpaHUYEHMAMM HACTOSIENl PabGOThI SIBJIS-
I0TCA OTCYTCTBYE IaHHBIX O IIpyeMe MofiuAa Kanus IOHBIMI
SNIUTHBIMU CHOPTCMEHAMM B IIEPUOJ, AV HAMIYECKOT0 HabTIo-
IeHNs, a TaKKe 60JIbIII0e KOIMYECTBO BBIOBIBIINX 13 MCCITe-
[IOBaHUA B CBA3Y C HEABKOIT Ha KOHTPO/IbHOE 00C/IelOBaHIe.

Bknap aBTOpOB:

CronsipoBa CBernana AHaronbeBHa — paspaboTKa IPOTOKOTIA
UCCIefoBaHMsA, COOp MaTepuara, MOfrOTOBKA PYKOIIICI;

Oxopoxos ITasen JleoHnao0BIY — 06paboTKa ¥ MHTEPIIPETAIIN
Ppe3y/IbTaToB, MOJITOTOBKA PYKOIIMCH;

3a6kuH Vnba BragumMuposnd — yTBep>xieHne QUHAIBHOI Bep-
CHU PYKOIIVCH;

BabaeBa Emena BukropoBHa — KpuTmdeckas MHTepIIpeTaLis
Ppe3y/IbTaToB;

VicaeBa Enena IlerpoBHa — KpuUTHYeCKas MHTepIIpETALA pe-
3y/IbTaTOB.
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Kpowme Toro, mpu aHanm3se JaHHBIX TOPMOHA/IBHOTO IPOdI-
711 He YIUThIBAaCh MHTEHCUBHOCTY ¥ ITPOJOKUTETBHOCTI
(u3MIeCcKOil HATPY3KY IOHBIX CIIOPTCMEHOB, TIPEIIeCTBYIO-
1mast 3a60py KpOBHU B paMKax IIPOBOJYIMOTO MCC/IEOBAHMA.

5. 3akmroueHne

Y 60/IBIIMHCTBA IOHBIX CIIOPTCMEHOB 001X IIOJIOB C CY0-
K/IMHIIeCKIM TUIIOTHUPE030M Ha (DOHe COXpaHsIoLeiics ¢pu-
3MYECKOM M ICUXOIMOLMOHAIBHON Harpysky OTMEYaeTcs
CIIOHTAHHAsI HOPMa/IM3alyisi TOPMOHA/IbHBIX ITOKa3aTesell.
ITony4yeHHbIe fAHHBIE TIO3BOJLIOT IIPYU YCTIOBUY BO3MOXHO-
CTHU AMHAMIYIECKOTO HAOMIONeHNUsI PEKOMEH0BATh BpadaMm,
paboTaOVIM C IOHBIMI /IUTHBIMU CIIOPTCMEHAMM, He Ha-
3HAYATDh TAKMM CIIOPTCMEHAM 3aMECTUTEIbHYIO0 TOPMOHA/Ib-
HYIO Tepamuu 1 He MOAUGPUIMPOBATD IIPUBBIUHBII PEXIM
JKVMBHEESITeIBHOCTIL.
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BnusiHne nepeHeceHHON KOPOHAaBUPYCHOWM MH(beKUMM Ha 3aboneBaHus
3HAOKPUHHOWN CUCTEMbI Y CMIOPTCMEHOB

E.A. Tensesa”’, E.A. Typosea*, B.A. badomuesa?, E.O. Oxonkeéo’

" TAY3 «Mockosckuli Hay4HO-npakmuyecKuli yeHmp mMeduyuHcKol peabuiumayuu, 80CCMAaHOBUMEIbHOU
u cnopmusgHoli meduyuHsl JenapmameHma 30pasooxpaHeHus 2. Mockabl», Mocksa, Poccus

2 OrAQY BO «[Mepsbiti MockoscKuli 2ocydapcmseHHbIl MeduyuHcKul yHusepcumem um. U.M. CeveHosa»
MuH30pasa Poccuu (CedeHoscKuli YHusepcumem), Mocksa, Poccusa

PE3IOME

Ilens nccnegoBaHMs: N3ydeHNe BIVSHIA KOPOHABUPYCHOI MHQEKIMN HA SHAOKPUHHYIO CHCTEMY CIIOPTCMEHOB.

Matepuaibl 1 METOABI: IPOAHANMNSMPOBAHBI faHHbIe 1114 criopTcMeHOB (cpemumit BospacT 22,23 + 4,18 roga), Ipouesunx yraybaeHHOe Me-
IULMHCKOe obcmefoBanue B mepuop 2021-2022 ropsr. O6cnenoBanne BKIIOYAIO aHAIN3 CIIOPTUBHOTO ¥ MH(EKLIMOHHOTO aHAMHe3a, Pe3y/IbTaThl
TOPMOHA/IBHOTO, OMOXMMITYECKOTO ¥ MHCTPYMEHTA/IBHOTO MCCIeOBAHMIL.

PesynbTaThl: KOPOHABUPYCHYIO MHPEKIMIO epeHec/In 60IbIIMHCTBO CIIOPTCMEHOB — 724 yenoBeka (65 %). B mogassionem 60IbIINHCTBE CITY-
vaeB (91 %) 3aboneBaHue y HUX IIPOTEKaIO 6€CCHMMIITOMHO WM B Jierkoit ¢popme. Y 390 cioprcmeHoB (35 %) B aHaMHe3e He ObUIO JaHHBIX O IepeHe-
ceHHOIT MHQeKIVN. BbIsABIEHO JOCTOBEPHOE MOBBINIEHNE YACTOTHI 3a60/IeBAHNS TUIIOTNPEO30M, TUPEOTOKCIKO30M, MHCY/TMH3ABUCHMbIM CaXapHbIM
InabeToM, ay TOMMMYHHBIM TUPEOUFUTOM CPefiit CIOPTCMEHOB, IIePeHeCIINX KOPOHABUPYCHYIO MHPEKIINIO, IIPU CPABHEHNUM C He OONEeBIINMI CIIOp-
TcMeHaMu. Pa3BuTIe SHTOKPVMHHBIX 3a00/IeBaHMII He 3aBUCETIO OT TsDKeCTU MHGEKLMIM M Hanbolee YacTo BBIAB/IATIOCH IIPU IETKOM ¥ 6€CCMITOMHOM
ee TeveHN . Bo BpeMst IIpoBeieHNst 00CIIeIOBAHS CPeiN CIIOPTCMEHOB, TTlePeHeCIINX KOPOHABMPYCHYIO MH(EKINIO, GbIIO BBISBIEHO LIECTh CTy4aeB
BIIEPBbIE BBIABJIEHHOT'O CaXapHOIro m/[a6eTa 1-ro TMna u BoceMb Cny4aeB — TUPEOTOKCMKO3a. PasButue aTMX COCTOSIHUIT HE 3aBUCENO OT TSXKECTU MH-
exunn. B To xe BpeMs y HeO0NMEBIINX CIIOPTCMEHOB ObII 3aperiCTPUPOBAH JINIIb OAVH CIy4ail 3a00/1eBaHNA TUPEOTOKCUKO30M, HI OHOTO HOBOT'O
cmy4ast 3a60/eBaHIeM CaXapHBIM AMabeToM 1-TO THIIA JMAaTHOCTUPOBAHO He ObITO. B HacTOsIIeM MCCIefOBaHNN He OBUIO 0OHAPYKEHO CBSSV MEXTY
NepeHeCeHHOIT KOPOHABMPYCHOI MHMEKIVeil 1 yBeMdeHIeM KOIeCTBa CTydaeB y37oBOro 306a, IMIIepIponaKTHHEMUI M CaXapHOTo fuabeTa 2-To
THUIIA.

3akmioueHne: pe3yn1bTaThl MCC/IEIOBAHNA TT0KA3a/M, YTO B OT/ja/IeHHOM Iepuojie 1noce nepesecenHoro COVID-19 y cnopTcMeHOB JOCTOBEPHO
6or1ee yacTo MaHM(ECTNPOBA/IN Ay TOMMMYHHbIE 9HIOKPMHHBIE 3a00/IeBaHIsA, TaKMe KaK MePBIYHBII TUTIOTUPe0s, [ dy3HO-TOKCMYecKuit 306 ¢ Ti-
PEOTOKCHKO30M, ay TOMMMYHHbII TUPEOUINT, CaXapHBblil AuabeT 1-ro TUIIA, YTO, BEPOATHO, CBA3AHO C HEPEKPECTHBIM IIOPAXKEHNEM ay TOMMMYHUTETa
Ha (hOHe BUPYCHOI MHPEKIINIL.

Kmiouesvie cnosa: cioprcmenin, COVID-19, sHOKpUHHBIE 3a00/IeBaHMsA, Ay TOMMMYHHbIe 3a00/1eBaHNA, TUIIOTHPEO3, TYPEOTOKCUKO3, CAXapHBII
nuabet

KoH(]IUKT MHTepeCcoB: aBTOPbI 3asIB/ISIIOT 06 OTCYTCTBUM KOHQIVMKTA IHTEPECOB.

s muruposanns: Tensiea E.A., Typosa E.A., Bagriesa B.A., Oxonkso E.O. BrusiHue nepeHeceHHOI KOPOHABUPYCHOM MH(EKINM Ha 3a-
60/1eBaHNs SHIOKPUHHOI CHCTEMBL y CIIOPTCMEHOB. CrnopmusHas meduyuna: Hayka u npakmuxa. 2023;13(2):46-54. https://doi.org/10.47529/2223-
2524.2023.2.12
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Influence of the transferred coronavirus infection on diseases
of the endocrine system in athletes

Elena A. Tenyaeva"’, Elena A. Turova®? Victoria A. Badtieva®?, Emmanuella O. Okonkwo*

" Moscow Scientific and Practical Center for Medical Rehabilitation, Restorative and Sports Medicine
of the Moscow Department of Healthcare, Moscow, Russia

2 Sechenov First Moscow State Medical University(Sechenov University),
Moscow, Russia

ABSTRACT

Purpose: to study the effect of the transferred viral (on the example of COVID-19) infection on the endocrine system of athletes.

Materials and methods: the data of 1114 athletes (average age 22.23 + 4.18 years) who underwent in-depth medical examination in the period
2021-2022 were analyzed. The examination included an analysis of sports and infectious anamnesis, the results of hormonal, biochemical and instru-
mental studies.

Results: coronavirus infection was suffered by the majority of athletes — 724 people (65 %) — in the vast majority of cases (91 %), their disease
was asymptomatic or mild. 390 athletes (35 %) had no history of infection. There was a significant increase in the incidence of hypothyroidism, thyro-
toxicosis, insulin-dependent diabetes mellitus, autoimmune thyroiditis among athletes who had a coronavirus infection when compared with athletes
who were not ill. The development of endocrine diseases did not depend on the severity of the infection and was most often detected with its mild and
asymptomatic course. During the examination, six cases of newly diagnosed type 1 diabetes mellitus and eight cases of thyrotoxicosis were detected
among athletes who had a coronavirus infection. The development of these conditions did not depend on the severity of the infection. At the same time,
only 1 case of thyrotoxicosis was registered in athletes who were not ill, no new cases of type 1 diabetes mellitus were diagnosed. In the present study,
no association was found between the transmitted coronavirus infection and an increase in the number of cases of nodular goiter, hyperprolactinemia
and type 2 diabetes mellitus.

Conclusion: the results of the study showed that in the long-term period after COVID-19, autoimmune endocrine diseases, such as primary hy-
pothyroidism, diffuse-toxic goiter with thyrotoxicosis, autoimmune thyroiditis, type 1 diabetes mellitus, were significantly more often manifested in
athletes, which is probably associated with a cross-lesion of autoimmunity against a background of viral infection.

Keywords: athletes, COVID-19, endocrine diseases, autoimmune diseases, hypothyroidism, thyrotoxicosis, diabetes mellitus
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1. BBenenne COCTOSIHME IIUTOBUMHON >Kene3bl. VI3BeCTHO, YTO IMM-
C MOMeHTa CBOe€II BCIBILIKYM KOPOHABMPYCHAsI OOTIE3Hb TOBUJHAsI >Kele3a M BUPYCHass MHQPEKUMs C COIYTCTBY-
2019 ropa, BbI3BaHHAA KOPOHABUPYCOM-2 C TSDKE/IbIM OUMMI  BOCIA/IMTENbHO-UMMYHHBIMI PEaKUMAMNU Ha-
OCTPBIM pecnupaTopHbiM cuHApoMoM (SARS-CoV-2), ns- XOmATCA B CnoxHOM B3amMopeiictBun. SARS-CoV-2
BECTHBIM TeM, YTO B IIEPBYIO OUepe/ib BbI3bIBAET IOPaXKeHMe ucnonb3yer penentopsl ACE2 B coyeTaHMm ¢ TpaHC-
OpraHOB JbIXaHsI, ObIIa CBsI3aHA C MHOTOYMC/IEHHBIMIL ay- meMbpaHHOII mpoteasoit cepun 2 (TMPRSS2) B xayecTBe
TOMMMYHHBIMU U SHJOKPUHHBIMU IIPOO/IEMaMI, BKIIOYas K/II0YeBOTO MOJIEKY/IAPHOIO KOMIIZIEKCA ISl 3apasKeHus
3ab0/eBaHus IUTOBUIHONM Keessl [ 1, 2]. K/I€TOK-X035€B. YCTAaHOBJIEHO, YTO YPOBHM 3KCIPeCcCUM
OnHaKo 0 HACTOSIEr0 MOMEHTA He BIIOJHE IIOHSATHO, ACE2 u TMPRSS2 B mMTOBUAHOI >Kene3e make OoJblie,
KaKye OCTaTOYHbIe SABJICHUA OXUAIOT IepeHeclnX B TON YeM B JIETKUX. TakuM 06pasoM, MOXXHO IPeRNONIOKNTb,
UM MHOM (opMe BOCIIANNTEIbHBIN MPOLECC, ero BIMSIHIE YTO MIMTOBUIHAA >KeJle3a U BCsL OCh TUMITOTA/IaMO-TUIopu-
Ha COCTOSIHME IIUTOBUTHON Ke/le3bl, Ha/[IIOYEeIHUKOB, TTO]I- 3apHOIl CUCTEMBI MOTYT OBITb Pe/IeBAHTHBIMY MUIIECHIMI
JKeTYLOYHOI Keyie3pl U runo¢dusa. He o KoHIA SICHO BIN- noBpexxzieHns SARS-CoV-2. B yacTHOCTH, NMEIOTCSA JIaH-
STHUE TeX MEeTOJIOB JIeYeHN I, KOTOPble IPOBOJUINCE B IIEPH- HbIe O TaKMX 3a60/I€eBaHNUAX IUTOBUIHOI JKe/le3bl, CBA3aH-
off 3a00/IeBaHNs, U KaKMX OCTATOYHBIX (PYHKIIMOHAIBHBIX HbIx ¢ COVID-19, kaK TMpeOTOKCUKO3, TUTIOTUPEO3, a TAK-
7 MOP(OITOTMIECKNX TTOBPEX/EHNUIT SHJOKPUHHON CUCTEMBI JKe CMHIPOM HETUPEOUTHBIX 3abomeBanmit [4, 5].
MO>XHO OXXMZATh [3]. Taxxe SARS-CoV-2 crocoben mHGUIUpPOBATh 1 pas-
B mocnegHee BpeMs MOABUIICH HOBBIE JAHHBIE O BIIUA- MHOXAaTbCsl B SHJOKPMHHBIX K/IE€TKaX IOIPKETYOIHON
uyuyt COVID-19 na mopdornorndeckoe u GpyHKIMOHATbHOE XKemespl denmoBeka [6], a Bupycaz PHK SARS-CoV-2
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Opta obHapyxeHa B P-krerkax manmeHtoB ¢ COVID-19
IIpu BCKpbITUn [7].

Penenirop ACE2 u 6emok TMPRSS2 6b11u 06Hapy KeHbI
B MUKPOLVPKYIATOPHOM pPYCle IOIKeTyHOYHON >Kee3bl
[8]. OTHOCKTEIBPHO HEABHO B P-KIETKAX IIOMKETYLOIHOI
KeJIe3bl ManueHToB, yMepux or COVID-19, 6su1a 06Hapy-
JKeHa mepeMeHHas sKkcnpeccuss ACE2, 4To KoppenpoBauio
C peakiyeli IIMTOKMHOB [9].

ITo maHHBIM KCCIEHOBAHUIL, B 001IelT TOMY/IALUN CPEU
nosguux ocnokHenuin COVID-19 ommcadbl Takue SHLO-
KpUHHBIE 3a00/1eBaHIsI, KaK MTOJOCTPBIT TUPEOUIUT, AyTO-
VMIMMYHHBII TUPeOUANT (TMPeouanT XallMMOTO) U TUPeo-
TOKCHKO3 [10]. B ocTymHOI OTeuecTBEHHOI U 3apyOexKHOIT
JUTEpaType B OTHOLICHMN 3a00/IeBaeMOCTHU CIIOPTCMEHOB
MMEIOTCS JJAaHHBIE O KapAMOTIOIMYeCKIX, HeBPOIOTMYeCKIX,
ITy/IbMOHOJIOTMYECKUX ¥ IICHIXOJIOTMYECKUX HOCIefCTBUAX
nH(pEKINH, UCCTIEFOBAHNUIT SHTOKPUHHOI 3a00/IeBaeMOCTI
CIIOPTCMEHOB He IIPOBOAVIOCD.

I[To pesympraraM HAIINX MCCTEZOBaHWIT Ha 6aze Quin-
ama Ne 1 TAY3 MHIIL MPBCM [I3M cpeny CIOpTCMEHOB,
IPOXOAAIINX YIIyOJIeHHOE MEAMIMHCKOe O0O0CTIefoBaHIe,
BBIABJICHA JOCTATOYHO BBICOKAs PacIpOCTPAHEHHOCTH 9H-
TOKPMHHOI TATOMOTMM U OCOOEHHO 3abONeBAHMII IUTO-
BUJHO >kenesbl [11], MO3TOMY M3ydeHMe BIUAHUA TIepeHe-
CEHHOII KOPOHABMPYCHOI MH(EKINU KaK Ha CIIOPTCMEHOB,
UMEOMNX Ty WIM VHYI 3HIOKPUHHYIO IATOJIOIMIO, TaK
U Ha CIIOPTCMEHOB, He VIMEBIINX paHee 3a00/IeBaHNUIT SHIO-
KPVMHHOI CHCTEMBI, IIpefCTaB/IAeTCA BecbMa aKTyaIbHbIM
U CBOEBPEMEHHBIM.

Ilens mccrepoBaHuA: U3y4eHME BIIVISHMA IIepeHeCeH-
Hol1 BupycHoII (Ha nmpumepe COVID-19) nudexuynu Ha 3H-
TOKPUHHYIO CHCTEMY CIIOPTCMEHOB.
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2. MaTepuanbl 1 METOJbI

IIpoananusupoBanbl faHHble 1114 CIOPTCMEHOB,
IpolrefmnX yIIyb6IeHHOe MeNUINMHCKOe O00CIefoBaHme
¢ 2021 mo 2022 r. O6cnenoBaHNe BKIOYAIO aHANS CIOP-
TUBHOTO ¥ MH(EKIVOHHOTO aHAaMHe3a, Pe3yIbTaTbl Top-
MOHAJ/IbHOTO, 6I/IOXI/IMI/I'~I€CKOI‘O " MHCTPYMEHTA/IbHOI'O
uccnenoBanmii. IIpoBefeHne [NAaHHOTO PeETPOCIEKTUBHO-
r0 MCCIEeNOBaHMsI OBUIO OFOOPEHO JIOKATbHBIM 3THYe-
ckuM komuteroM npu I'AY3 MHIIL MPBCM (mpoTokon
Ne 5 0t122.05.2023 1.).

Craructiudeckast 06paboTKa pesy/IbTaToB IPOBOAUIACH
C IIOMOIIBIO A3bIKA IPOrpaMMMpoBaHuA R: aHanms mpoBo-
AWICS METOHOM OMHOMMAIBHOI Perpeccuu, ¢ yCTaHOBIIE-
HMEM CBA3M B OTAEIbHOCTI II0 KOKOOMY 13 S9HIOKPMHHDBIX
JVMAaTHO30B B CBA3Y C I€PEHECEHHON KOPaHaBUPYCHOM MH-
dexumert ¢ pacueToM Koo PuIineHTa perpeccun u OLeHKN
YPOBHA CTAaTUCTIYECKON TOCTOBEPHOCTH (JJOBEPUTE/IbHbII
uHTepBa 6o7ee 95 %); 1 MaKeTa CTATUCTUIECKNX IPOTPAMM
Statistica 10 for Windows: oneHuBammch CTaTUCTUYECKU
3Ha4YMMbI€ pa3Im4ins BbI60pKI/I II0 pARy neMorpa(queCKmx
Y aHTPOIOMETPUYECKMX IOKas3aTesell, B YaCTHOCTH C MC-
TO/Ib30BaHMEM f-TeCTa.

3. Pe3ynpraThl McCIegOBaHUA

Cpemu 1114 o6cnemoBanHbix 6bUTO 515 MY>KYMH
1 599 >KeHIUH B Bo3pacTe OT 12 o 54 j1eT, cpefHuit BO3pacT
cocraBun 22,23 + 4,18 roga. Koponasupycuyto nHdpekimo
¢ 2020 mo 2022 rop mepeHecI0 GOIBUIMHCTBO CIIOPTCMe-
HOB — 724 uenoBeka (65 %), n3 Hux 333 ro”owu u 391 ge-
BylIKa; y 390 crmoprcMeHoB (35%) B aHaMHese He ObLIO
JAHHBIX O HepeHeCeHHO MHpeKuny, 13 HuX 176 1oHoIIeil
u 214 pesymek. O6e IpymIbl ObUIN COMOCTABUMBI 110 HOTTY,

Tab6bnuma 1

CpaBHeH1e rpymIbI CHOPTCMEHOB, mepebonesux COVID-19 ¢ rpynmoii cioprcmeHnos, He 6oneBmmx COVID-19

Table 1
Comparison of a group of athletes who have had COVID-19 with a group of athletes who have not had COVID-19
Cnoprcmensr, nepebonesmue COVID-19 Cropremenst, He Gonesme
S a COVID-19 p
n =390

CpenHnit Bo3pacT 22,8 + 2,3 roma 21,04 + 2,8 roza > 0,05
VIMT (nHpgekc Macchl Tea) 23,6 + 2,81 kr/m? 23,8 + 2,92 kr/m? > 0,05
CpenHsist JJIUTENbHOCTD 3aHATUI 105+ 3.2 roma 113+ 2.9 roma > 0,05
CIIOPTOM
Macrepa ciopTa 14 (2%) 7(1,8%) > 0,05
MEXYHAPOIHOTO Kacca
3acmykeHHbIe MacTepa CIIopTa 12 (1,7 %) 4(1%) > 0,05
Macrepa criopra 187 (25,8 %) 88 (23%) > 0,05
Kangnmatsl B MacTepa criopta 286 (39,5 %) 160 (41 %) > 0,05
1-i1 B3pOCIIBIIT paspsif, 94 (13%) 58 (14,8 %) > 0,05
2-11 B3pOCIIBIIL paspsif, 32 (4,4 %) 13 (3,3%) > 0,05
3-11 B3pOCIIBIIL PaspsAf, 12 (1,7 %) 8 (2%) > 0,05
1-it 1 2-i1 JOHOLIIeCKVIe pa3psiibl 7 (1%) 2 (0,5%) > 0,05
Hert paHHBIX 80 (11 %) 50 (12 %) > 0,05




CriopTvBHas

MeaAununHa:
|~ nayxa unpaxmuxa | |]]

BO3pacTy, AaHTPOIIOMETPUYECKUM IIapaMeTpaM, CIIOPTUB-
Hoit kBanubukauuy, Bugam (6omee 100) u AnUTeIBHOCTH
3aHATUI CIOPTOM (CM. TabL. 1).

BonpumacTBO (91 %) CIOPTCMEHOB IIepeHecsIo KOpOoHa-
BUPYCHYI0 MHPEKLUIO B JIETKOI M1n 6eCCUMITOMHOIT (op-
Me: GeccuMITOMHO (IO HAaHHBIM VCCTESOBAHMs AHTUTEN
win II1P) — 282 cnoprcmena (39 %), B nerkoit popme —
374 (52%). CpenmHeTsDKenmoe TedeHme 3a00/IEBaHUSI OTMe-
4a0¢h y 55 criopremeHoB (7 %), TsKenoe, HoTpeboBaBlIee
rocruTaymsanuy — y 12 (2%). OnpeneneHne cTeeHN TA-
JKECTU K/IMHNYECKOTO TedYeHMsI KOPOHABMPYCHOI WMH(eEK-
LUV IPOBOAVIOCH COITIACHO BpeMeHHBIM MeTOAMYeCKUM
pexkomenmanuam «[IpodumakTuka, [MarHOCTHKA U TIeUeHIe
HOBOI1 KopoHaBupycHoit nHpekuun (COVID-19). Bepcus
17 (09.12.2022)» (yrB. Mun3gpaBom Poccyn) [12]. Jlerkas
¢dbopma xapaxTepu30BaIaCh CUMITOMAMU PeCIUPATOPHOIL
uH(pEKINN C HeBBICOKON Temmeparypoir (menee 38 °C),
OTCYTCTBMEM OfBIIIKM, IIOPa)KEHMA JIETKMX, YacTO efVH-
CTBEHHBIM IpOsiBlIeHMEM 3a00/meBaHMsI OBUIO OTCYTCTBUE
060HSIHNS U BKYCOBBIX omyienutt. CpegHersbxernas popma
NpoTeKasia ¢ BBIPAKEHHO JMXOPAKoil (JyIMTenbHas TeM-
nepatypa Boe 38 °C 6otee 5 fHell), OABIIIKOI, CHIDKEHN-
em SpO,, Mopa>keHNeM JIETKUX, XaPAKTEPHBIM JIJIsI BUDYCHON
nHGeKLINN, 10 JAHHBIM KOMITBIOTEPHOIT TOMOrpadu, nede-
Hite amOynatopHoe. Tsoxenast popMa OT/IMYaIaCh BEIPAXKEH-
HOJI OJJBIIIKO, PACIPOCTPaHEHHON BUPYCHOI ITHEBMOHMEN
(6onee 50%), cuMnTOMaMM BBIPQ)KEHHOJ MHTOKCUKAIIVMN,
OTPe6OBABIINX FOCINTA/IM3ALINIL.

ITpu cpaBHUTENIPHOM aHaMu3e 3a00MeBaHMI SHIOKPUH-
HOII CHCTeMBI y CHOPTCMEHOB, IIepeHeCIINX I He IIepeHec-
IIMX KOPOHABUPYCHYIO MH(EKINIO, BbIsIBIEHA GOIee BBICO-
Kasl 9acTOTa MEPBUYHOrO CyOKIMHUYECKOTO IMIOTUPEn3a
B TpyIIIle, Iepenecieil nHpeKuio (y 27 % CIOPTCMEHOB Vs
15%), ux Hnx B 70% cnydae (y 111 cmopTcMeHOB, Tepe-
HeclnxX MH(QEKUNIO) CHIDKeHMe (QYHKIUM IIMTOBUAHON
JKeJIe3bl BBIABJICHO BIIEPBbIE M BOSHMKIIO IOC/IE MH(EKIN
He3aBJCYMO OT CHMIITOMOB I CTEIIEHN TsDKeCT! 3a00jeBa-
HISI, TOTJa KaK ¥ CIIOPTCMEHOB C CYOK/IMHNYECKIM TUITOTH-
peosom, He 6oeBinx COVID-19, yacToTa IepBUIHOTO BbI-
siB/IeHns 3abomeBanns coctaBmna 41 % (25 cropTCMeHOB).
JIvarHo3 CyOK/IMHNYECKOTO TUIIOTHPEeO3a YCTaHABINBAJICS
COIVIACHO K/IMHMYECKUM PEKOMEH/AIVISIM IPY TTOBBIIIEHN
ypoBHA THpeoTponHoro ropmona (TTI) m HopmambHOM
ypoBHe cBo6ogHOro TupokcuHa (cBo6. T4) [13]. B rpymme
CIIOPTCMEHOB € CYOKIMHIYECKVM IMIOTHPE030M 3HAUEHNS
TTT xomebamucey ot 4,5 go 9,6 MME/n, cpepumit ypoBeHb
TTT cocrasun 5,97 + 0,16 MME/n1, Torga xak y crnoprcme-
HOB, He MEIOIIVX IUIIOTUPe03a, cpegHuit yposeHb TTT co-
crasun 1,76 + 0,26 MME/n (p < 0,05). YpoBennb cBo6ogHO-
ro T4 HaxopmwiCcs y CHOPTCMEHOB B IIpefie/lax HOPMaJIbHBIX
3HadeHuit (9,0-19,05 nM/n) 1 B rpymIe ¢ CyOKIMHNYECKUM
IUnoTupeo3oM cocramn 12,3 = 0,44 mM/n, y 300pOBBIX
cropTcMeHoB — 17,4 + 0,35 nM/x (p < 0,05).

AyTtonmmyHHBI THpeousut (AWT), auarnocTnpoBaH-
HBIl Ha OCHOBAHUM Y/IbTPa3BYKOBBIX IIPM3HAKOB Ha/INYNA
Y4YaCTKOB CHJDKEHHOJ 3XOT€HHOCTM ¥ HaMW4yMA aHTUTeEN
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K TUPEOUJHON mepokcupase [13], Takke JOCTOBEpHO yalle
MaHU(eCTUpOBal B TPYIIle CIOPTCMEHOB, IIE€PEHECIINX
COVID-19, B omimume OT HebGONEBUIMX CIIOPTCMEHOB,
IpY 3TOM [aHHBIE O HACIECTBEHHOI IIPeNpacIIONOKeH-
Hoctu K AT 3aperucrpupoBansl He 6oree deM y 25-30 %
CIIOPTCMEHOB B 00enx rpymmax (tab. 2).

ITocne mepeHeceHHO BMPYCHOM MHQEKLUM Yy BOCBMIU
crioprcMeHOB (1,1%) BIlepBble BBLABICH TUPEOTOKCUKO3
Ha (one A1 y3HO-TOKCHUIECKOTO 300a, U3 HUX JIMIIb ABA
4ye/loBeKa IepeHecnn cpepgHeTsokenoe TedeHne COVID-19,
B OCTAJIbHBIX C/TyYasx 3abo/ieBaHMe BOSHMKIIO IIOCIIE JIeT-
KOTO 1M 6€CCHMIITOMHOTO TedeHMs KOPOHABVPYCHOI MH-
¢dexuun. Cpeny He6ONEBIINX CIHOPTCMEHOB THUPEOTOKCU-
K03 MaHU(eCTMPOBAI IMIIb ¥ ofHOro croprcMeHa (0,1 %).
JuarHos TMpeoTOKCUKO3a YCTAaHABIMBAJICSA COITIACHO KIIV-
HIYECKUM peKoMeHpaumAM [14] mpyu cCHUDKeHMU YPOBHA
TTT menee 0,001 MME/n u nossimenun cBo6. T4 6onee
19,05 nM/n n/vinu nossiirennu co6. T3 6onee 6,8 MmO/ 11,
a TaK)Ke Ha/IMYMY KIMHIYECKO CYMITOMATUKN (TaxuKap-
Iusi, TPEMOP PYK, CHIDKeHMe Beca, c1aboCTh, yBeIndeHne
L[UTOBUITHO >KeJIe3bl).

Y3710B0i1 300 110 JaHHBIM YIbTPa3BYKOBOTO MCCIIENOBA-
HYA [UAarHoCTUpoBaH y 140 (19 %) cropTcMeHOB, IepeHec-
myx uHbekuio, 1y 70 (17 %) He60IeBLINX CIIOPTCMEHOB.

IIpu cpaBHeHUM PaCIPOCTPAHEHHOCTH 3abOJIeBAHUIL
IIMTOBUHOI >Ke/e3bl § CIOPTCMEHOB, IIePeHeCIINX 3a00-
NeBaHMe B 6eCCUMIITOMHOIL, TETKOI U CPeTHETsDKENOoM Gop-
Max, CyIeCTBEHHOI Pa3HUIBI BBIABIEHO He 6bU10. Tak, cy6-
KIMHIYeCKUI U TUIIOTHPe03 JUarHoCTUpoBaH y 17,7 % (50)
CIIOPTCMEHOB C 6eCCUMIITOMHBIM TedeHueM, y 16 % (60) —
C JIeTKUM 1 Y 16 % (9) — co cpemHeTsKe/NIbIM TedeHneM KO-
poHaBupycHOi MHeKIu; AUPPy3HO-TOKCUIECKNIT 300
C TMPEOTOKCUKO30M — Y 1% (3 cropTcMeHa) IepeHeclnx
6eccumnromuyio popmy, v 1,5% (4) — merkyo n y 1,8%
(1 cnoprcMer) — cpepgHeTsDKeNny0 GpopMy MHpEKIMN.

Caxapubiit fuaber 1-ro Tuma (MHCYIMH3aBUCKMBIIT) Ha-
6mopancst y 17 (2,3%) CIOPTCMEHOB, MepeHeCHnX KOPOHa-
BUPYCHYIO MHpeKuuo, 13 Hux y 6 (0,8 %) cropTcMeHOB 3a-
OoreBaHNe BBIAB/IEHO BIIEPBBIE 1 MAaHU(ECTHPOBANIO IIOCTIE
HepeHeCeHHOI MH(EKIINI IETKOro TedeHus. [[uarHos caxap-
HOTO AmabeTa yCTAaHAB/MBAJICS HA OCHOBAHMY KIMHNYECKNX
PeKOMEH/ALNIT TPV Ha/IYMM ABYX AMATHOCTUYIECKUX KpUTe-
PpVeB: IByKPaTHOM BBLAB/ICHII YPOBHA IJIIOKO3bI KPOBM HATO-
maK >_7,0 MMOJIb/T MM OffHOKPATHOM OIIpefie/IeHNI YPOBHA
IJTIIOKO3BI KPOBM HATOIIAK >_7,0 MMOJIbB/JI U TIMKMPOBAHHOTO
reMornobuna 6omee 6,5%, WIM CIYYaifHOTO OIpefeeHNs
mmkemyy Boime 11,1 mmonb/n. na mnddepernyanbHO
muartoctuky CII 1-ro tuma u CJI 2-ro Tuma MOXKeT OBbITh
IPOBEfICHO OmpefieieHte 0asabHOTO U CTHMY/IMPOBAH-
Horo ypoBHA C-mienTupa, ayToaHTuTen K mHCymHy (IAA),
rmotamaraekapookeumaze  (GAD),  tmposundocdarase
(IA2 n TA-2p), a TakKe BBIIOJTHEHO MOJIEKY/ISIPHO-TEHeTIYe-
ckoe nccnenoBanue. [15]. Cpenn HeOONIEBUIMX CIIOPTCMEHOB
caxapHblil ArabeT 1-ro Tmma HaOMIOFANCS ¥ 3 CIOPTCMEHOB
(0,7%), Hu opHoro cayvas MaHmbecranuy 3abomeBaHNUS
3a BpeMs1 HaO/TIOfieHNsT He BBLIBJIEHO.
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Caxapublit graber 2-ro Tna (MHCYTMHHE3aBUCHMBIIL)
[15] BriepBBIe BBIABJIEH Y 3 CIIOPTCMEHOB IIOCTIE TIePeHeCeH-
HOTO KOBIJA JIETKOTO, TSDKETIOr0 U OeCCHMIITOMHOTO Tede-
HIsL. B rpymme crioprcMeHOB, He 00/IeBLINX KOPOHABUPYC-
HOIl mH(peKIuel, 3 CIOpTCMeHa MMeIU CaXapHbI Auaber
2-TO THUIIA, KOTOPBIl ObUI [UATHOCTUPOBAH PaHee, HOBBIX
CTy4aeB He BBIABJICHO.

[nepnponakTMHeMNsA, XapaKTePU3YIOIMAsACA IOBbIIIe-
HIfeM YPOBHsI IPOJAKTVHA, BBIsIB/IEHA Y 43 mepeOoyeBunx
crioprcMeHoB (5,9 %), mpyu ITOBTOPHOM BBISIBJIEHUM IOBBI-
IIeHNsT TIPOJIAKTUHA IOCTIe VCK/IIOUeHNs (peHOMEeHa MaKpo-
nponakTuHeMun (y 6 CIIOPTCMEHOB) VM BbIAB/ICHVM IIPU3HA-
KOB MUKpOafieHOMbI runodusa mo ganueiM MPT, neuenne
arOHMCTaMH JONAMIHOBBIX PELEITOPOB ObUIO Ha3HAYEHO
4 cnoprcmenam (0,5%). Y 33 cHOPTCMEHOB Ipy HOBTOP-
HOM O0C/IeIOBAaHNU C UCK/TIOYeHNeM BceX (aKTOPOB puCKa
(cTpecc, momoBoit axT, ¢usMdYeckas Harpyska HaKaHYHe
U Ip.) ypOBEHb IPOJAKTIHA HAXOAWICS B IIpefe/iaX HOPMBIL.
Y croprcMeHOB, He OOJIEBILINX KOPOHABUPYCHOI MH(EKI[N-
€11, TUIIepIPONAKTVHEMIA BbIABJIEHA Y 23 Ye/IOBEK, YTO TaK-
K€ COCTaBUIO 5,8 %, 13 HUX Y 3 CIIOPTCMEHOB JMaTHOCTUPO-
BaH (peHOMEH MaKpOIIpO/IaKTHHeMuu. /ledeHne Ha3HaueHO
OJJHOMY CIOPTCMEHY C IOATBEPKIEHHOV MMUKPOAJeHOMOM
runodusa (0,3%). IloBropHoe ob6cmemoBanme 19 crop-
TCMEHOB P MCK/IIOYeHNN (PAKTOPOB PUCKA IIOATBEPAUIIO
(bU3MONIOrNYeCKIIT XapaKTep IUIIePIPOTAKTHHEMIIL.

[Tpn mpoBemeHMM CTAaTUCTUYECKOTO aHAAM3a METO-
IOM OMHOMMAIBHOM JIOTUCTUYECKON Perpeccuyl BbIsAB-
JIEHO CTaTMCTMYECKM 3HAYMMOE IOBBIIIEHME YaCTOTbI
3a00/IeBaHNs TUIIOTPe030M Ha 52 %, (p < 0,001), TupeoTok-
cukozoM Ha 133% (p < 0,05), auaberom 1-ro Tuma Ha 97 %
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(p <0,05), ayronMMyHHBIM TUpeounuToM Ha 52 % (p < 0,05)
(cm. Tabm. 2) cpenu cnoprcmeHoB, mepereciunx COVID-19,
B CPaBHEHMU C HeOOIEBIINMI CIIOPTCMEHAMIL.

Kak mokasaHO Ha PUCYHKe, CrienuduIecKyn ITOBbIIIeHa
4acToTa 3a00/IeBAHNIT IIUTOBUFHOI XKeJIe3bl, KaK IIPABIJIO,
CBA3aHHBIX C Ay TOMMMYHHBIM nopakeHuem (AT, runotn-
peo3, TUPEOTOKCUKO3).

B ormmune ot 3aboneBanmit, CBS3AHHBIX C Ay TOMMMYHHBIM
MOpaKeHVeM U HapylleHyeM (YHKIVI IYITOBUIHON >Kele3bl,
B HACTOSAIEM VICCIEOBAHMI He OBUIO BBISBIIEHO [JOCTOBEp-
HOTO YBE/MYEHIsI HOBBIX CIIydaeB Y3/7I0BOrO 300a B TpyIIIIe,
IIepeHecIIell KOPOHABUPYCHYI0 MHpeKimo. YacTtoTa pas3Bu-
TVA TUIEPIIPOTIAKTNHEMIM Y CIIOPTCMEHOB TAKoKe He 3aBICeIa
OT IlepeHeCceHIA BUPYCHOI MHpeKLm (CM. pIC.).

CIOpPTCMeHBl C THPEOTOKCMKO30M OBUIM OTCTPAHEHDI
OT 3aHATUI CIIOPTOM JO LOCTVDKEHMS CTOMKOI KOMIIEHCa-
1yt 3a60JIeBaHIS U HOPMa/IM3aIu ypoBHs cB06. T3, cB06.
T4 n anTuren k penentopam TTIT. CnopTcMeHbI ¢ BliepBble
BBISIBJIEHHBIM CaXapHbIM [uabeToM Take ObUIM OTCTpa-
HEHBI OT 3aHATHII CIIOPTOM HO HOCTYDKEHUA KOMIIeHCAINU
3a00/IeBaHNs, TIPOXOXKIEHUN MIKO/IBI ArabeTa 1 IPOBEPKI
COOTIOfieH ST IPABUJI MHCYIMHOTepanuy npu (uU3NIecKoit
akTMBHOCTU [15]. [l y4acTuA B COpeBHOBaHMAX CIOPT-
CMeHBI IIONTy4aay TepalleBTUYecKoe paspelleHle Ha MC-
[10/Ib30BAHME NHCYINHA. AGCOMIOTHBIX IIPOTUBOIOKA3aHII
K 3aHATVSAM CIIOPTOM BBISIB/ICHO He OBLIO.

4. Iuckyccus

Ilo paHHBIM MCCIENOBAHUIL, TsDKeNas PpeCcHUparop-
Hast nHPpekyus COVID-19 4acTo COMpOBOXAAETCS ayTo-
VMMYHHBIMI ¥ SHIOKPMHHBIMU Hp06}IeMaMI/I, BK/IKOYaA

Tabnuma 2
OHJOKPUHHAsA IATONOINA Y CHOPTCMEHOB, NepeHeciux 1 He nepeHecunx COVID-19
Table 2
Endocrine pathology in athletes who have and have not undergone COVID-19
JInarxo3sl IIpenuKTOpHI Kos. perpeccun Std. error zvalue Pr (> |7]) P
TPyIIIa CPAaBHEHNA -4,09 0,50 -8,12 0,00 <0.001
Tupeorokcnkos
nepenecnu COVID-19 1,33 0,56 2,38 0,02 <0.05
rpymmna CpaBHEHUA -3,69 0,41 -8,93 0,00 <0.001
Iuaber 1-ro Tnma
nepenecnu COVID-19 0,97 0,47 2,05 0,04 <0.05
-3,69 0,41 -8,93 0,00 <0.001
Juaber 2-ro T —PTTE cper o :
neperecnu COVID-19 -0,23 0,58 -0,40 0,69 non-sign.
IpyIIIIa CpPAaBHEHUSA -1,14 0,13 -8,68 0,00 <0.001
Tunorupeos
nepenecnu COVID-19 0,52 0,16 3,17 0,00 <0.01
AT TPyIIa CPAaBHEHNA -2,01 0,19 -10,71 0,00 <0.001
nepenecnu COVID-19 0,52 0,23 2,25 0,02 <0.05
rpyIma CpaBHEHMA -2,05 0,19 -10,72 0,00 <0.001
T'inepnponakTuHeMus -
nepenecnun COVID-19 0,36 0,24 1,49 0,14 non-sign.
. IpyIma CpaBHEeHUA -0,88 0,12 -7,36 0,00 <0.001
V3noBoii 306 -
neperecnu COVID-19 0,26 0,15 1,66 0,10 non-sign.
Hapymenue rimokosbl IpyIIIa CpPaBHEHUA -2,77 0,27 -10,42 0,00 <0.001
HaTOILIAK nepenecnu COVID-19 0,32 0,34 0,94 0,34 non-sign.
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PuicyHok. 3aBMCMOCTb pa3BuTUSA SHOOKPUHHBIX 3aboneBaHuin ot nepeHeceHns COVID-19
Fig. Dependence of the development of endocrine diseases on the transmission of COVID-19

3a60/eBaHNs IIMTOBUHON >Kenesbl. Bpiio oOHapyxeHO,
YTO aHIrMoTeH3uHIpesparnaomuit pepment (ACE2) B co-
4eTaHMU C TPAaHCMeMOpPAHHON CepMHOBOI IpoTeasoi 2
(TMPRSS2), x1r04eBbIM MOJIEKY/IAPHBIM KOMIUICKCOM, JIC-
nonb3yeMbIM SARS-CoV-2 B KauecTBe 11€/1€BOTO PeIeNTo-
pa 1A IPOHNKHOBEHMN B TKaHM, B BBICOKOJI CTEIIeHN 9KC-
IpeccupyeTcs Kak B IIMTOBUTHOI >Kejle3e, TaK U B JIETKUX.
Kpowme Toro, n3-3a MOJIEKY/IAPHON MUMUKPUU MEXY Oen-
kaMy SARS-CoV-2 u 6enkaMy IIUTOBUIHOIN >KeIe3bl ObIIO
[I0Ka3aHo, 4To aHTurena nporus SARS-CoV-2 pearupy-
10T C TKaHBIO LIMTOBUIHOI >Kenessl [16]. Takum ob6pasom,
60 Yepe3 KOCBEHHOE BIMSHIE aHOMATbHBIX CCTEMHBIX
BOCIIA/INTE/IbHO-UMMYHHBIX PEaKI[Uii, BbI3BAHHBIX NH(EK-
ueit SARS-CoV-2, mu6o uepes mpsiMmoe BUPYCHOE BO3fieli-
crBue SARS-CoV-2 MoxeT yCyrybsiTh CYLieCTBYIOLIE
3a00/1eBaHMA IUTOBULHOI JKe/e3bl UM BbI3bIBATh HOBbIE
aHoManuu [17]. ViccnenoBaHue, IpoBeieHHOE Ha FOCIIUTA-
M3MpoBaHHbIX 110 ooy COVID-19 B oTHeNeHNAX HENH-
TEHCUBHOIl Tepaluly, BBIABWIO 3HauMTenbHYIO (20,2 %)
PacIpOCTPAaHEHHOCTb B OCTPOM IIepHOfe SIBHOTO U Cy6-
KJIMHNYECKOTO TUPEOTOKCUKO3a. B MHOTOMepHOM aHaju-
3€ TUPEOTOKCMKO3 OKA3a/ICsl 3HAYMMO CBSI3aHHBIM C 6ortee
BBICOKMM ypoBHeM WMJI-6 — moKasaTeneM BbIPa)KEHHON
BOCIIA/JINTE/IbHON peaKLUM, 9acTO IPOABIIAILIENICA UTO-
KIHOBBIM IITOPMOM. ITO UCCIAefOBaHUE IpefoCTaBIAeT
IOKasaTe/lbcTBa TOro, 4To COVID-19 MoxeT 6bITh CBA3aH
C BBICOKMM PUCKOM THMPEOTOKCMKO3a B CBA3M C AKTUBA-
IUell CMCTeMHOrO MMMYHUTETa, BBHISBaHHON MHeKLuel
SARS-CoV-2 [18].
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LInTupyeMble McCrefOBaHMA KOHCTATUPYIOT HOCTATOY-
HO BDBICOKYI0 BEPOATHOCTb Pa3BUTHUA IHJOKPMHHBIX Ha-
PYLIEHWIT B OCTpPOI CTafuy 3a00eBaHMA, KOITa OPraHu3M
HallJeHTa IIepeXXBaeT BHICOKYIO Harpy3Ky Kak Ha MMMYH-
HYIO, TaK J Ha 9HIOKPUHHYIO CUCTEMY, TOTZIa KaK B HallleM
UCCTIENOBAaHUN TI0KAa3aHO IIOBBIIIEHVE BEPOATHOCTM ITUX
3abomeBaHuil vepe3 3-12 MecsieB MOCIe TEpPEHECEHHO
KOPOHABMPYCHON MH(EKLINY, a TakKKe OTCYTCTBME ABHOI
TOCTOBEPHOI CBA3M €O cTemneHblo Tsokectn COVID-19. 3To
MO>KET CBU/IETeTbCTBOBATh O BO3MOXXHOCT! Pa3BUTUA J/IN-
TeJIbHbIX M CTOMKUX HapyLIeHUI ayTOMMMYHUTETA, CIpPO-
BOI[MpOBaHHBIX akcmpeccueir SARS-CoV-2 B Tupeonurax,
CIIOCOOCTBYIOI el BRIPAOOTKE aHTUTEN IIPOTUB KOPOHABM-
pyca, pearnpymouux B pe3ylbTaTe MOJEKYIAPHON MUMMU-
KPUY U Ha TKaHb LIMTOBY/JHOMN Xene3bl [16].

Kak ykasaHo Bblllle, HaM OBUIO BBIAB/ICHO 6 HOBBIX CIIY-
JaeB CaXapHOro fAuabera 1-ro THIA Y CIIOPTCMEHOB, IIepe-
HeCIINX KOPOHABUPYCHYIO MH(EKINIO, HE3aBUCUMO OT €T0
TSDKECTH, TOIa KaK y HeOOJIeBIINX CIOPTCMEHOB B T€UeHUe
Hepropa HabMIONeHNsT HOBBIX CIy4aeB MHCY/IMH3aBUCHMO-
ro arabera He HUATHOCTUPOBAHO. [JOCTOBEPHOTrO yBemmde-
HISI BEPOSITHOCTI PasBUTHS CaXapHOTO fmabeTa 2-TO TUIIA
U Clly4aeB HapyLIeHMs IJIIOKO3bl HATOLIAK MM Hapylle-
HIsI TOJIEPAHTHOCTH K IVIIOKO3e B TPYIIe Iepe6oeBLInx
CIIOPTCMEHOB, B OT/IMYyMe OT HeOOJEBIINX, He BBIABICHO
(cm. puc.).

B wuccnepoBanunm  ®.A. XaiijapoBa u  coaBT. [19]
y 20% peTeit, TOCIUTANM3NPOBAHHBIX B KIMHMUKY B CBA-
31 C BIIEpBbIe BBIABJIEHHBIM CaxapHbIM fguabetom 1-ro
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TUIIa U KeTOAIMIO030M, VIMEJICA aHaMHe3 IepeHeCeHHOrOo
COVID-19, Teuenne 6bu10 B erxoit gpopme, y 80 % pgereit
nHpeKIs IpoTeKana 6ecCUMITOMHO. Y BCeX fieTeil Ha MO-
MEHT BBIsIB/IEHISI ObIIN BBICOKII YPOBEHD IIMKMPOBAHHOTO
remoro6maa — Boimte 10 %, HU3KUIT ypoBeHb BuTamMuHa D,
BbICOKIe ypoBHU aHTUTEeN K SARS-CoV-2 (IgG), moTpe6-
HOCTD B MIHCY/IVHE BBIIIIe CPeffHell, aBTOPbI TAKXKe OTMEYaIoT
BBICOKOHOPMasbHbIN ypoBeHb TTI y Bcex mereil, epeHec-
UX NHQEKLIUIO.

Xora gonrocpounble apdexrsr COVID-19 Ha runeprmm-
KeMMIO ellje IPeICTONT IOTHOCTBIO BBLACHUTD, Of{HO MICC/IEMIO-
BaHJIe II0Ka3a/I0, YTO Yepe3 6 MecsAlleB IOC/Ie TOCIUTANIN3a-
1y ¥ 63 % MALMeHTOB C TUIIEPIIMKEMIell, Y KOTOPBIX OblIa
IMAarHOCTMPOBAHA IMIEPIIMKeMIA BO BpeMsA TOCIUTANIN3a-
LIUM, BOCCTAHOBIIACH ayrmukemusA [17, 20]. Tem He meHee
6ortee 4eM y OffHOII TPETH U3 HUX IIO-IIPEXKHEMY COXPAHSIIACh
TUIepraKeMus, ay ~ 2% OB caxapHbIiL faber.

K coxanenuto, JaHHbIe 00 SHIOKPUHHOI 3a60/IeBaeMO-
CTU CHOPTCMEHOB IIOC/Ie KOPOHABUPYCHOI MH(EKIN B [10-
CTYIIHOJ JINTepaType OTCYTCTBYIOT.

ITogBOmA MTOT CYLIECTBYIOIIUX VMCCIEHOBAHMIL, 3aK/IIO-
YaeM: IIOJIy9eHHble HaMM [aHHbIE O 3HAYMMOM B/IVAHUU
IIepeHeCeHHO MH(EeKIUY Ha pPa3BUTHE CAaXapHOTO HAua-
6eTa 1-ro THIIA y CIIOPTCMEHOB I, HAIIPOTUB, OTCYTCTBUU

Bknap aBTOpOB:

TensieBa Enena AnatonbeBHa — Wjiesl, CICTEMATU3AIINS JaHHBIX,
cTaTUCTUYeCKast 06paboTKa JaHHbIX, HAIlJICaHIe CTaTbl;

Typosa Enena ApHonbgoBHa — 1jiesi, pelaKTUpOBaHUE CTATbI;

BanrueBa Bukropus Acran6exkoBHa — pelaKTUPOBaHNe CTAThI;

OxonkBo EMmanye/ta OreqykBy — [OMOLIb B CTATUCTIYECKON
06paboTKe FaHHBIX.
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IOCTOBEPHOTO BO3[EICTBIS Ha IOBBILIEHNE BEPOSITHOCTH
caxapHoro jguabera 2-ro TMUIA U TUHEPIIMKEMUN B OTHA-
JICHHOM IIepUOJie MOCTIe KOBIMA, CKOpee CBUAETENbCTBYIOT
0 pONMM ayTOMMMYHHOIO HOP&KeHUs [-KJIETOK U IIOCIIe-
AYIOLIETO PasBUTYUs HENOCTATOYHOCTYM WHCYIMHA, TOTAA
KaK OTCYTCTBIE Y CHOPTCMEHOB (PaKTOPOB PICKA CAXaPHOTO
nmabeTa 2-ro THUIIA, TAKMX KAK OXXUPEHIe, MeTaboIde CKui
CUH/POM, MaJ/IOIOABIDKHBII 06pa3 >KUSHM, IPeAyIpeKaaeT
BEpPOATHOCTb PA3BUTHU MOJOOHBIX 0OMEHHBIX HAPYLIEHMIL.

5. 3aknoueHue

Takum 06pasoM, pesyabTaThl HCCIESOBAHNs IIOKa-
3a/1y, YTO B OTHAJIEHHOM IIEpMOJie IIOC/Ie HepEeHEeCEeHHOTo
COVID-19 y criopTcMeHOB ZOCTOBEPHO 60/Iee 4acTo MaHU-
(I)eCTI/IpOBaIII/I ayTOI/IMMyHHbIe 9HJAOKPMHHDbIE 3a6071eBaHm{,
TakKyMe KaK [EePBUYHBI IMIOTUPEO3, A1 Y3HO-TOKCHIe-
CKMil 306 C THPEOTOKCHMKO30M, ayTOMMMYHHBI THUPEOU-
IUT, CaXapHBIit grabeT 1-ro Tnma, 4to, Haubomnee BEPOSATHO,
CBA3aHO C NEPeKPeCTHBIM IOPaKeHVEM ayTOMMMYHUTEeTa
Ha $oHe BUPYCHOI MH(EKIVIL.

Ilenbio ganpHENIINX MCCIELOBAHMIL B 3TOI 0bmacTn 6y-
OeT BbIABJICHVIC BIIVIAHNA HepeHeceHHoﬁ[ I/IH(beKLH/H/I Ha 6]/[0-
XVMWUYECKUIT ¥ TOPMOHAJIbHBI NPOQNUIb CIHOPTCMEHOB,
a TaKXKe IMapaMeTpsl PU3UIECKOIT PabOTOCIIOCOOHOCTHL.
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PE3IOME

Ilenp MccHegOBaHMA: OLECHUTb BIUAHME IIPUMEHEHNUSA MEAMIVHCKON BUOPOIUIATGOPMBI Ha BBIPOKEHHOCTb OONM, KadecTBO >KM3HH,
(YHKIMOHAIBHBIE ¥ aHATOMMYECKIE XaPAKTEPUCTIKI CTOIIBI ¥ TOJIEHOCTOITHOTO CYCTaBa y MALMEHTOB C INIAHTAPHBIM (QaCINTOM.

Martepuanpl M MeTOABI: B JCCAENOBAaHMM HPUHAN ydacTue 91 MalMeHT C IJIaHTApHBIM q)aCI_U/I]/ITOM, cpepu HuX 73 (80,2%) >KEHLIUHBI,
18 (19,8 %) my>xumn. ITanmeHTsI ObUIM pas/ieNleHbl Ha JiBe IPYMIIB:: OCHOBHYIO TPYIIIY COCTaBUIM 43 IalyeHTa, KOHTPOIbHYI0 — 48 IaIlMeHTOB.
B 0CHOBHOII rpyIIIie MPOBOAV/IN CTAHFAPTHOE JIeUeHIie, BK/IIOYaBIIee yaAPHO-BOTHOBYIO TEPAINIO, KHHE3MOTEIIINPOBAHIIe, CTAHJAPTHYIO Ie4e0HYI0
(USKYIBTYPY B LEpBYIO Hefenmio 1 edeOHYy0 (PUSKYIbTYPY Ha MELUIIMHCKON BUOpomtaTdopMe Ha BTOPOIl U TpeTbeil Hefene, B KOHTPOIbHOI
rpyiie je4e6HyIo GUSKyIbTYPy Ha BTOPOIT M TpeTheil Hefie/le IPOBOA/IMA B MOJIOKEHUM HAIMIeHTa CTOA Ha MOJy. /1A OLeHKM AMHAMUKY JIeYeHNA
IIpOBOAV/IN aHKeTnpoBaHe mpy momorny BAIIL, mkaner AOFAS u onpocanka SF-36. VIHCTpyMeHTa/IbHbIe METOAbI 00C/IefOBAHNIS BK/IIOYA/IN OLIEHKY
nofiofornyeckoro nHaekca Opuranna, Y-6ananc rect. Bce mapaMeTpsl olleHMBaM O ICUEHNA, IOC/Ie TeYeHNA 1 Yepe3 TP MeCAI[a MOCIe TeYeHN.

PesynbraTbl: npyMeHeHMe e4eOHOl (M3KYIbTYpbl Ha MEIMIMHCKOI BUOpOIUIaTGOpMe B KOMIUIEKCHOM JIeYeHM! NALMEHTOB C IITAHTapHBIM
acuunTOM 10 CpaBHEHMIO C JIe9eGHOIT GUBKYIBTYPOIT Ha ITOJTY MO3BOJIVIIO CTATUCTNYECKN 3HAYMMO CHUSNUTD YPOBeHb 6omu mocre nedens (p < 0,05),
YBEIMYNUTD CTAOUIBHOCTD CTOII ¥ TOJIEHOCTOMHOTO cycTaBa (p < 0,05), a B 0T[a/IEHHOM IIepUOfie IO3BOJIIIO 3HAYMMO CHU3UTD YpoBeHb 6omu (p < 0,05),
MOBBICUTD Ka4ecTBO XM3HI (p < 0,05), yBeIM4UTb CTaOMIBHOCTD CTOIBI ¥ TOJIEHOCTOIHOTO cycTasa (p < 0,05).

BriBopbl: IprMeHeHe edeGHOI (USKYIbTYPhl Ha MEAMIMHCKON BUOpOIIaThopMe CIIOCOOCTBYET CHIDKEHMIO YPOBHS GO/ IIOCTIe JIedeHIs
U Yepes3 TPY MecsAIa MOC/Ie IedeH s, YTy dIIeHNI0 KaueCTBa KM3HY B OTCPOUYEHHOII IIePCIIeKTHBE, a TAKXKe YBEINYEHNI0 CTaOMITbHOCTH CTOIL.

Kniouesvie cnosa: nimaHTapHblil GacUMuUT, IATOYHAS IIIIOPA, IATOYHAA 60Ib
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The use of a medical vibration platform in the treatment of patients
with plantar fasciitis
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ABSTRACT

Aim: to evaluate the effect of using a medical vibration platform on the severity of pain, quality of life, functional and anatomical characteristics of
the foot and ankle in patients with plantar fasciitis.

Materials and methods: the study involved 91 patients with plantar fasciitis, among them 73 (80.2 %) women, 18 (19.8 %) men. The patients were
divided into two groups: the main group consisted of 43 patients, the control group — 48 patients. In the main group, standard treatment was performed, in-
cluding shock wave therapy, kinesio taping, standard exercises in the first week and exercises on a medical vibration platform in the second and third weeks,
in the control group, exercises in the second and third weeks were performed with the patient standing on the floor. To assess the dynamics of treatment, a
questionnaire was conducted using the VAS, the AOFAS scale, and the SF-36 questionnaire. Instrumental methods of examination included the evaluation
of Friedland’s podological index, Y-balance test. All parameters were assessed before treatment, after treatment, and 3 months after treatment.

Results: the use of exercise therapy on a medical vibration platform in the complex treatment of patients with plantar fasciitis, compared with exer-
cise therapy on the floor, made it possible to statistically significantly reduce the level of pain after treatment (p < 0.05), increase the stability of the feet
and ankle joint (p < 0.05 ), and in the long-term period allowed to significantly reduce the level of pain ( p <0.05), improve the quality of life (p < 0.05),
increase the stability of the foot and ankle joint (p < 0.05).

Conclusion: the use of physiotherapy exercises on a medical vibroplatform helps to reduce the level of pain after treatment and after 3 months after
treatment, improve the quality of life in the long term, as well as increase the stability of the feet.

Keywords: plantar fasciitis, heel spur, heel pain
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1. BBenenne OThenpbHO OTMeYeHa B3anMOCBA3b 11D u cTabuabHOCTI
JIIuTeNbHbII TIepUOf, BpeMeH! (QU3NUeCKUe YIpaXKHe- TOJIEHOCTOITHOTO cycTaBa [10-12], orMeueHo, uto I1D yBe-
HISA He paCCMaTPUBAJINCD KaK METOJ JIeYeHA ITAHTAPHOTO AMYMBaeT PUCK TaJeHWT M HETaTMBHO BIMsET Ha OayaHC.
dacunnra (I1O) B CBsA3K C BBIPAKEHHBIM OTOKXUTENbHBIM I[TpencraBneHHble JaHHBIE 0OPAIAOT BHUMAHIE HA TIORO0P
KInHNYecKnuM s¢pexToM Ha GpoHe mpuMeHeHMs pusnore- VIpaXHEHWIT, CTaOMIM3UPYIOMUX TOMEHOCTOIHBI CYCTaB
pamneBTUYeCKUX METOM[OB U MHDBEKI[NIT KOPTUKOCTEPOUIOB y Takux manueHToB [13]. OgHUM M3 BapMaHTOB HOZOOHBIX
(KC) [1-3]. Opnaxo B mepoe gecsatunetrie XXI Beka mosi- (bU3MIeCKUX YIIPaXHEHNUI SIB/LSIETCS BUOPAL[OHHAsI TPEHN-
BIICDH COOOIIEHNS O TOM, YTO YIPAXXHEHNS /IS PacTsiKe- poska (WBV — whole body vibration).
HIISI TOOLIBEHHOIT (PacI{uyl MOTYT CHUSUTD YPOBEHb 60N TpeHnMpOBKM TaKOTO pofia yBeINIMBAIOT COBMECTHOE CO-
y nanueHToB ¢ I[I® Kak B OCTpOM, TaK I B XPOHUYECKOM KpalljeHle MBIIIILI, CTAOMIPHOCTb CYCTABOB, OAIAHC I yIyd-
nepuofe [4-5], HO TO4HBIe 61TOMeXaHIYeCKUe U3MEHEHs, IAI0T paboTy MeXaHOPeLenTopoB [14].
KOTOpBbIE BBICTYNAIOT B KauecTBe IPUYMHBI CHYDKEHUA
yPOBHs 60/Ie3HEHHbIX OLYIIeHNII, OCTaBATNCh HEU3BECT- 2. Marepuasl 1 METOJBI
HbIMU [6-8]. Hacrostiee mccmenoBanme mpoBefeHo Ha 6ase [AY3
HepmaBuuit cucremarudeckuit 063op Siriphorn A. et al. MO «XuMknHcKas obmacTHass 6oIbHMLIA». B mcciemoBa-
(2020) mokasat, 9T0 3¢ HEKTUBHOCTD PACTSKKI TOTOLIBEH- HUY IPUHSAIN YIaCTUE IMALIMEHTHI, IPeIbABIAIOLINE XKaJIO-
HOIl (acuuy He IIPEBOCXOAUT ApPyrue METOAbl JIeYEHIIH, 6561 Ha 6071b B 06/1aCTY ITOJOIBEHHONM YacTy IATKY (1 = 91),
a CYLIEeCTBYIOLINE MCCIEHOBAHNUA IPENCTaBIAIT [OKasa- cpenu kotopbix 6 73 (80,2 %) sxenuuubt 1 18 (19,8 %)
TebCTBA YMEPEHHOTO WJIV OYeHb HI3KOTo KadecTsa [9]. myxuyH. ITanueHTsl ObUIM pasfelieHbl Ha [Be TPYIIIbL
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OCHOBHYIO TpyIIly cocTaByan 43 mamyeHTa (35 KeHIINH
1 8 MY>K4IH), KOHTPOJIbHYI0 — 48 manneHToB (38 )KeHIuH,
10 mMy>x4mH). B ocHOBHOII IpymIe IpOBOAMIN CTAHZAPT-
HOe JIe4eHNe, BKIIOYaBllee YJapHO-BOTHOBYIO Tepaluio
(YBT), xuHesnoreiinupoBaHye, CTAHAAPTHYIO redeOHYIO
(GUSKY/IBTYPY B IIEPBYIO HEfEMI0 1 ledeOHYI0 GUSKYIBTYPY
Ha MeIMIHCKOI BUOpomtaTdopme Ha BTOPOIL 1 TPeTheil
Hefie/le, B KOHTPOJIbHOIL IpyIIe nede6Hy0 (GUSKYIBTYPY
Ha BTOpPOJ U TpeTbell Heflelle NPOBOIUIN B IOTOXEHUU
MalueHTa CTosA Ha mony. IlanneHTH monydanyu jedeHue
110 IIpefI/IOKeHHOMY IIPOTOKOJIY TPM pasa B Heflenmo (Iepe-
PBIB MEXJy IIPOLIeAypaMU COCTAaB/ILAT 1-2 JHA) B TedeHue
Tpex Hefienb.

Ouenky 60mu MPOBOAWIN COIIACHO BU3YajIbHOI aHa-
norosoit mKkane (BAII). OueHKy KadecTBa >KU3HU IIPOBO-
myny npu momoiuy onpocHuka The Short Form-36 (SF-36).
@DYHKUMIO CTOIBI OLEHMBAIM C IIOMOMUIbIO MIKAJIbl KIVHM-
YeCKOJ OLIEHKM 3a00JIeBaHMUII CTOIBI M TOIEHOCTOIIHOTO
AOFAS. TI1aHTOCKOINIO BBIMOMHA/IN IIPY MTOMOLIY IUIAH-
TOCKOIIa C MOHOXPOMHOJI ITOJICBETKOI ¥ CEHCOPHBIM yTIPaB-
neHueMm (mopenp PP-1201, pnmua 45 oM, mmpuna 42 cm).

OLeHKy aHaTOMHMYECKON CTPYKTYPBl CTOIBI IPOBORMIN
IIpy TIOMOIM IOZOMETpPUYecKoro uHpaekca Ppupmanpa.
OmeHKy CTabMIBHOCTU TOJIEHOCTOIIHOTO CyCTaBa U CTO-
bl TIPOBOJVIM PV TTOMOLIY MOAUQPUIMPOBAHHOIO TeCTa
Y-Balance Test (YBT) ms HIOKHUX KOHEYHOCTeIT. Bce MeTo-
1Bl 06CIeTOBAHNMS TTPOBOAMIN IO JIEIEHSI, TTOCIIE JIEIEeHIIS
U Yepes TpU Mecslja [oC/Ie TeYeH sl

CrartucTndecKuii aHann3 IMPOBOJMIICS C UCIIONIb30BaHM-
em mporpamum SPSS u Excel nis Windows.

KonuuecTBeHHbIe IOKasaTeny, MMEIOLIMe HOpPMalb-
HOe pacIpefieneHye, ONUCHIBAINCh C MOMOILIBI0 CPETHMX
apudmerndeckux BemmuuH (M) U cTaHZApTHBIX OTKJIOHe-
Huit (SD), rpanun 95 % poBepurenpHoro nHTepsana (95 %
JIN). B cmy4ae OTCYTCTBMA HOPManbHOTO pacIpefeneHns
KONMYeCTBEHHbIE JJAHHBIE OMICHIBAINUCH C TIOMOIIBIO Me-
nvanbl (Me) u HYDKHero U BepxHero kBapTuieit (Q1-Q3).
KareropuabHble ZaHHbBIE OMMCHIBAIICH C yKa3aHUEM ab-
COTIOTHBIX 3HAUEHWUII ¥ TPOLEHTHHIX fposneii. CpaBHeHMe
IBYX TPYIII IO KOJINYECTBEHHOMY IIOKa3aTeslo, MMeIo-
1ieMy HOpMa/IbHOE pacIpefie/ieHue, IpU YCIOBUY PaBeH-
CTBa AMCHEPCUI BBIIOTHSIOCH C IOMOLIBIO {-KpUTepus

Tabnuma 1
ComocTaBUMOCTh MAIIMICHTOB OCHOBHOIT U KOHTPOIIbHOiI TPy IO MOKa3aTeAM 6071]/[ U Ka4YeCTBa )XU3HU
Table 1
Comparability of patients of the main and control groups in terms of pain and quality of life
Ipynna
II
oxasatery ocHoBHasA, Me [Q1-Q3] KoHTponbHas1, Me [Q1-Q3] P
BAIII 5,00 [4,00-7,00] 5,00 [4,00-6,00] 0,765
AQFAS 72,00 [65,00-72,00] 72,00 [69,00-72,00] 0,305
PF 70,00 [55,00-75,00] 67,50 [55,00-80,00] 0,547
RP 50,00 [25,00-75,00] 50,00 [50,00-50,00] 0,543
BP 51,00 [17,00-72,00] 62,00 [41,00-75,00] 0,095
2 GH 72,00 [65,00-72,00] 72,00 [69,00-72,00] 0,199
= VT 70,00 [47,50-75,00] 70,00 [52,50-80,00] 0,229
SF 62,50 [37,50-68,75] 62,50 [46,88-65,62] 0,441
RE 33,40 [0,00-66,70] 33,40 [33,40-66,70] 0,621
MH 56,00 [46,00-70,00] 64,00 [56,00~74,00] 0,127
Ta6bnuma 2

MEEPHERESEP>EHS

ConocraBUMOCTD MalnEeHToOB OCHOBHOIT 1 KOHTpOHBHOﬁ TPYIII 11O MOKAa3aTenAM CTaOMIBHOCTU CTOIBI I TOTIEHOCTOITHOTO cycraBa

Table 2
Comparability of patients of the main and control groups in terms of the foot and ankle stability
Hanpasienne OcHoBHasA rpynma, KoHnTponpHas rpymnmna,
M + SD/Me [Q1-Q3] M + SD/Me [Q1-Q3] p
5 o ITepenHee HanpasieHue (CM) 69,00 [58,00-80,00] 76,00 [60,00-84,00] 0,172
) g 3ajiHeHapy>KHOe HanpasjeHne (cM) 65,74 + 10,20 69,17 + 11,65 0,142
= 3agHeBHyTpeHHee HallpaB/leHne (cm) 60,23 + 11,77 62,23 £ 9,41 0,372
5 ITepentee HampaBieHue (cM) 69,00 [56,00-79,00] 74,00 [64,00-78,00] 0,756
g é 3ajiHeHapy>KHOe HalpasjeHue (CM) 66,05 + 9,71 69,98 + 10,39 0,066
= 3ajlHEeBHYTpeHHee HallpaB/IeHe 62,00 [52,00-67,00] 62,00 [55,00-71,00] 0,234
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Crpiofenta. CpaBHeHMe ABYX I'PYIII 110 KOINYECTBEHHO-
My IIOKa3aTeslo, pacIlpefieieHnie KOTOPOTO OTINYanoch
OT HOPMAJIbHOTO, BBINIONHAIOCH C IOMOIIbI0 U-Kpurepus
Manna — YurtHn.

3. Pe3ynbraThl NCCIER0BaHIS

ITpu momapHOM CpaBHEHMM OCHOBHOI ¥ KOHTPOJIbHO
TPYIII [0 JIe4eHUsI He ObIIO BbISBIEHO CTATUCTUYECKI 3HA-
YMMBIX pas3/muuii mo nony (p = 1,000), Bospacty (p = 0,802),
muTenbHOCTY 3aboneBanus (p = 0,144) u VIMT (p = 0,278).
Takoxe He OOHAPY)KEHO CTATUCTIIECKN 3HAYMMOI PA3HUIIBI
B IIOKasaTeasax OO/MM U KauyecTBa >KMU3HU MALMEHTOB 06enx
rpymnm (tabm. 1).

AHamorn4HpIM 06pa3oM He OTMEYEHO CTATMCTIIECKOI
PasHMIIBI IO TTOKA3ATEAM CTAOMIBHOCTH CTOIIBI U TOIEHO-
CTOIHOTO cycTaBa (TabiL. 2).
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B mporjecce ananusa ganusix BAIIl o6enx rpymm mocre
JledeH st GbUIM YCTAHOBJIEHBI CTATUCTUYECKI 3HAYMMBIE Pas-
mmays (p = 0,001) B monb3y OCHOBHOI rpynmel. Yepes Tpu
MecsIja ITOoCTIe IeYeHUA CTaTUCTUYeCKasA JOCTOBEPHOCTD CO-
XpaHWIach, p < 0,001 (puc. 1).

Cormacio pa"ueiM mKanbl AOFAS, mocne neyenus
He YIa70Ch YCTAHOBUTb CTATUCTUYECKU 3HAYMMBbIX PasyIy-
ynit (p = 0,212) mexpy rpynmamu. OfHako depes Tpy Me-
Csilia HaMy OBUTH BBISIB/IEHBI CTATUCTIYECKY 3HAYMMBIE Pa3-
s, p = 0,039 (puc. 2).

IIpoBenmenHbll anHanmus uHAekca Ppupnanga moKasal,
YTO MOC/Ie JIeYeHUA M depe3 TPpM MecsAla IOC/Ie JeUeHNA
He Y[JaJIoCh BBIABUTD 3HAYMMBIX pasmmunii (p = 0,179 m p =
0,188 COOTBETCTBEHHO).

[Ipu oueHKe MaIMeHTOB 00eMX TPYII IO BCeM CYO-
mKajzaM omnpocHMKa SF-36 BBIABMIN, UTO CTaTUCTUYECKU

5,04
4,04
- I'pyrna
g 3,0 ﬁ OcHoBHas rpynna
= ‘ o IKOHTPDHBHEIH rpymrna
561 212 2,25 |
* |
1,0 0,98 |
. } 1 |
o neuenus ITocne neyenus Uepes 3 mec.

Puc. 1. CpaBHUTENbHbIN aHanM3 OCHOBHOW W KOHTPOSIbHOWM rpynn no ypoBHtO 6onu cornacHo BALL (*p < 0,05 No OTHOLUEHUIO K KOHTPOSbHOM
y Yl

rpynne)

Fig. 1. Comparative analysis of the main and control groups in terms of pain level according to VAS (*p < 0.05 in relation to the control group)

85,0

80,0+

Bassl

75,0+

70,0+

Ho nevenus [Mocne neuenus

*
83,17)
79,07 I'pynma
E OcHoBHas rpymnmna
@ KonrponbHas rpynna
Yepes 3 mec.

Puc. 2. CpaBHUTENBHBIN aHann3 OCHOBHOW U KOHTPOIbHOW rpynn cornacHo wkane AOFAS (*p < 0,05 no OTHOLLEHWIO K KOHTPOSBLHOW rpynmne)
Fig. 2. Comparative analysis of the main and control groups in terms of pain level according to AOFAS (*p < 0.05 in relation to the control group)
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Tabnuma 3
CpaBHUTETbHBII aHATN3 OCHOBHOIT 1 KOHTPO/IBHOIT I'PYIIII 110 KQYeCTBY >KI3HU COIIACHO cyOuIKanam onpocHuka SF-36
Table 3
Comparative analysis of the main and control groups in terms of quality of life according to the subscales of the SF-36 questionnaire
Ipynma
SE-36 24 p
ocHOoBHadA, Me [Q1-Q3] KoHTponbsHas, Me [Q1-Q3]
PF 80,00 [75,00-90,00] 80,00 [75,00-85,00] <0,001*
RP 75,00 [75,00-75,00] 75,00 [50,00-75,00] <0,001*
BP 84,00 [62,00-84,00] 62,00 [51,00-84,00] <0,001*
GH 92,00 [60,00-92,00] 60,00 [60,00-92,00] <0,001*
VT 85,50 [60,00-95,00] 75,00 [60,00-80,00] <0,001*
SF 75,00 [59,38-75,00] 62,50 [50,00-75,00] <0,001*
RE 66,70 [66,70-66,70] 66,70 [33,40-66,70] <0,001*
MH 76,00 [67,00-88,00] 68,00 [58,00-80,00] <0,001*
[TpuMevaHme: ¥ — pasmnyns IOKa3aTesIel CTaTUCTIYeCK) 3HadMMBI (p < 0,05).
Note: * — differences in indicators are statistically significant (p < 0.05).
Tabnuua 4
CpaBHUTETbHBII AHA/IN3 OCHOBHOII I KOHTPOIBbHOJ I'PYIII IIO0 CTAGUIBHOCTH CTOIIbI ¥ TO/IEHOCTOITHOTO CYCTaBa
Table 4
Comparative analysis of the main and control groups on the foot and ankle stability
Hanpasnenne OcHoBHasA rpymnmna, Me KonTponbnas rpymnma, Me P
g [TepenHee HanpasieHue (CM) 69,00 76,00 0,627
: 3agHeHapy>KHOe HalpasjeHue (CM) 65,00 69,00 0,142
<
g 3agHeBHYTpeHHee HalnpasieHue (cM) 60,00 62,00 0,372
5 I[Tepennee HampaBeHue (cM) 69,00 74,50 0,756
a Fg 3agHeHapy>KHOe HalpasjeHue (CM) 66,00 63,00 0,046*
= 3a/iHeBHYTpEHHee HallpaB/IeHNe 67,00 62,00 0,034*

[TpuMevaHue: * — pasmnyysA IoKa3aTesell CTaTuCTIYecKn 3HaunMblI (p < 0,05).
Note: * — differences in indicators are statistically significant (p < 0.05).

3Ha4YMMasl pasHMIfa ObUIa OTMEYeHA [0 BCeM IIOKa3aTeslsIM
(Tabm. 3).

IIpu cpaBHeHnu gaHHbIX Tecta YBT B obemx rpyrmmax
CTaTUCTUYECKN 3HAYMMAsI Pa3HULIA OOHAPY>KEeHa IIPYU TeCTH-
POBaHUN B 33JHEHAPY)KHOM U B 3a[JTHEBHYTPEHHEM HaIlpaB-
nernu — p = 0,046 un 0,034 coorBeTcTBEHHO (Tabnuua 4).

4, BeiBOIBI

TakuM 06pasoM, IpUMeHeHMe 1e4eOHOI DU3KYIbTYpPbI
Ha MeJMIIHCKOIl BIOPOIUIaTdopMe CIocoOCTBYeT CHIDKe-
HIIO YPOBHA 60/ TI0C/Ie JIeYeHNA U 4epe3 TPY MecAla I10-
C7le JIeYeHNs, YIyqIleHNI0 Ka4eCcTBa KM3HU B OTCPOYEHHOI
IIEPpCHEKTNBE, a TAKXKE YBEINMYECHUIO CTa6I/UIbHOCTI/I CTOII
IIpY TeCTUpPOBaHUM ¢ momomibio Y-balance test B 3agHeHa-
PY’KHOM 1 B 3aJHEBHYTPE€HHEM HaIIpaBJICHNI.

99

AddexT BuOpanum B BOCCTAHOBUTENBHOM JIeYEHUN
[AIMEeHTOB C TPaBMaMu U 3a00IeBAHUAMHU OIOPHO-ABU-
raTeNbHOrO alIapara OblI HEOSFHOKPATHO OTMEUYEH paHee.
Tak, Sierra-Guzman R. et al. (2017) mokasanu, 4To Tpe-
HIPOBKM Ha HEYCTONYMBOI IIOBEPXHOCTH BUOpPOIIIAT-
(G OpMBI yIyUIIAIOT BpeMsI peaKiuy KOPOTKOI I /IMHHOI
Mano6epIiOBbIX MBI ¥ TEpemHeil 6onbiie6eproBoii
MBI Ha (pU3NIecKyio Harpysky [15]. [TpupocT Mbrmrey-
HOJ CWIbl IpU TpeHupoBKe ¢ nomompo WBV ormeden
B uccnemopanuy, roe Kk WBT gobasinsannch yIpaxkHe-
HIS C OTATOLIEHUAMU VTN MPUMEHANTNUCh JUHAMUYeCKIe
ynpaxHeHns [16].

Taxkum 06pasom, mpu nedeHny manueHToB ¢ I1D meneco-
06pa3HbIM MOXKHO CYMTAThb KOMOVMHALIMIO U3 YHPaXKHEHMI
CIJIOBOTO XapaKTepa U BUOPALIIOHHBIX TPEHIPOBOK.

P
E
A
B
U
A
U
T
A
i
U
b




R
E
H
A
B
I

L
I

T
A
T
I

(0)
N

Bknap aBTOpOB:

Ixapaes Cepreii VIropeBid — c60p 1 06paboTka MaTepuana, Ha-
MCAHME TEKCTA CTATbH, PEJAKTUPOBAHNE, YTBEPKEHIE PUHATBHOI
BepCI/II/I CTaTbU.

I>xapaeBa AnHa BssgyecmaBoBHa — c6op 11 06paboTka Matepuara,
HaIUCaHue TeKCTa CTaThM.

lJIBanoB Buktop BayecnaBoBm4 — cTaTuCTUYECKUI aHANS.

Kospmxupix Makcum Bragumuposny — c6op n ob6paborka mMa-
Tepuaa.

Anues Janunn TeitmypoBua — c6op 1 06paboTKa MaTepuara.

Anpbrmko Onbra 9pyapgosHa — c6op 1 06paboTka MaTepuara.
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A Systematic Review: Significance of Plyometric Training on Functional
Performance and Bone Mineral Density in Basketball Players of Different
Age Groups

Ahamed T. Anversha">’, Vinodhkumar Ramalingam’

'Saveetha Institute of Medical and Technical Sciences, Tamil Nadu, India

2Sri Ramakrishna Institute of Paramedical Sciences, Coimbatore, India

ABSTRACT

Aim: Basketball necessitates a holistic approach to player development, encompassing both skill and physicality, with a critical emphasis on un-
derstanding these requirements due to its complex tactics. Plyometric training’s potential in sport performance lacks comprehensive research. This
systematic review, guided by PRISMA guidelines, aims to analyse diverse range of literature concerning healthy athletes, investigating its significance on
functional performance and bone mineral density in basketball players of different age groups (pre-teen, adolescent, and young adult).

Methods: The study conducted electronic searches in databases like PubMed, ScienceDirect, and ResearchGate, supplemented with manual refer-
ence searches, covering the period from 2013 to June 2023. Initially, 783 items were identified. Inclusion criteria involved English-language publications
focusing on basketball players aged 8 to 28 years, assessing plyometric training’s effect on functional performance with quantitative measurements.
Screening began with titles and abstracts, followed by full-text evaluation to ensure eligibility.

Results: A database search yielded 26 peer-reviewed articles, primarily randomized controlled trials, showing significant functional improvements
through plyometric training (4-36 weeks, 2-3 times weekly). Assessments covered explosive leg power, agility, sprinting, muscle strength, and bone den-
sity. Male participants dominated, but female and mixed-gender groups were included. Results consistently highlighted plyometric training’s positive
impact with statistical significance.

Conclusion: This review provides evidence that plyometric training improves agility, sprinting ability, leg power, basketball skills as well as BMD
across different age groups of players. It establishes plyometrics as effective for boosting on-court performance. Integrating plyometric training holds
great promise in advancing athlete success in basketball.

Keywords: basketball, plyometric training, leg power, jumping, sprint, agility, muscle strength, bone mineral density, performance
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CucremaTtnyeckum 0630p: 3HAYMMOCTb NITMOMETPUYECKUX TPEHMPOBOK
Ans pyHKUMOHaNbHbIX NoKasarTernen u MMHepanbHOW NITIOTHOCTU KOCTHOM
TKaHW y 6acKeTOONMCTOB pa3HbIX BO3PACTHLIX rpynn

A. T. Ansepwa®>*, B. Pamanunzam'

" MIHcmumym meduUUHCKUX U mexHu4ecKux Hayk Casuma, Tamun Hady, MHOus

2MMHcmumym napameduyuHcKux Hayk LLipu PamakpuwHsl, Koumbamop, MHous

PE3IOME

Ienn: Backer60m TpebyeT BCECTOPOHHETO MOAXOAA K PAa3BUTUIO UTPOKA, BKIIOYAIONIErO B ce6s HaBBIKY, Gu3nMuecKyto moAroToBKy. IloTennuar
I/TMOMETPUYECKMX TPEHMPOBOK /IS IOBBILICHN)A CIIOPTMBHON Pe3y/IbTaTMBHOCTY M3YYeH HEJOCTATOYHO. DTOT CUCTEMATHIECKIIT 0630, IIPOBOAM-
MBIif B COOTBETCTBMY € peKoMeHarmamu PRISMA, ananusupyer pasHoo6pasHble TUTePATypHbIE NCTOYHIKM, BK/TIOYAIOIIE 3[[0POBBIX CIIOPTCMEHOB.
O630p nccrenyeT pomb IIMOMETPUKY 11 GPYHKIMOHATBHBIX TIOKa3aTesell ¥ MUHEepaTbHOM IIIOTHOCTH KOCTel y 6acKeTOOMICTOB PasHBIX BO3PACT-
HBIX TPYIIL

Metopsl: Bbu1 IpOM3BOJEH MOMCK B 9MEKTPOHHBIX 6a3ax gaHHBIX PubMed, ScienceDirect 1 ResearchGate B mepuop ¢ 2013 roga o mwoub 2023
rofia. VisHavya/mbHO ObIIO BBIAB/IEHO 783 my6mmKkaiym. B uccmeosanye BK/IIOYaMCh TyOMMKAIM Ha aHT/IMIICKOM A3bIKe, QOKYCHPYIONIecs Ha 6ackeT-
6omucrax B BospacTe oT 8 10 28 JIeT 1 OLeHMBAKOLINE BIMAHNE INIMOMETPUYECKOI TPEHNPOBKY Ha QYHKIMOHA/IbHbIE IIOKA3aTeN) C UCIIONb30BaHMEM
KO/IMYECTBEHHDIX I/ISMEPEHI/II‘/'I. CHauaja IIpOBOANIIACH IIPOBEPKaA I10 HA3BAaHNMAM M1 aHHOTALMIAM, a 3aTEM 6IJI)I IIPpOBENIEH aHa/IN3 IIO/THBIX TEKCTOB crarein
A7 OIIpeJie/ieHNs COOTBETCTBIUA KPUTEPUAM BK/IIOYEHNU.

Pesynbrater: ITo pesynpraTaM moucka B 6ase JaHHBIX ObUIO HaiifieHO 26 My6IMKaLil, B OCHOBHOM PaH/JOMM3MPOBAHHBIX KOHTPOIMPYEMBIX JIC-
C)Ie'E[OBaHI/II‘/'I, AEMOHCTPUPYIOLINX 3HAYNUTE/IbHbIE YTYyIIICHNA q)yHKLU/IOHa}IbHI)IX ToKasarenein IIpN ICHOJ/Ib3OBAHUN IVIMOMETPUIECKMX TPEHNPOBOK
(4-36 Hepenb, 2-3 pasa B Hezenmo). OLeHMBaMCh B3PhIBHASA CHJIA HOT, IOBKOCTD, CIPUHTEPCKAsA CIIOCOOHOCTD, MBINIEYHAs CUJIA ¥ IJIOTHOCTD KocTeil. B
JICCTIETJOBAHMAX B OCHOBHOM M3Y4a/INCh MY>)KYMHBI, HO MMEJIICh UCCIIeJOBAHMA TONBKO CPEiV YKEHIVH 11 6e3 pas/ie/leH s 110 I0I0BOMY Ipu3HaKy. Pe-
3Y/IbTATBI IPOAEMOHCTPUPOBAIN CTATUCTNYECKN 3HAYMMOE ITO/IOKUTEIbHOE BIIMAHNE INTMOMETPUIECKUX TPEHMPOBOK Ha BCE 3yIa€MbI€ IIOKA3aTE/IN.

3axmrouenne: [TmmomMeTpuyeckie TPEHNPOBKY YyYIIAIOT T0BKOCTD, CIIPUHTEPCKYI0 CIOCOOHOCTD, CMITY HOT, HABBIKY 6acKeTOO/Ia, a TAKXKe IJIOT-
HOCTDb MMHEPA/IOB B KOCTAX y UTPOKOB Pa3HBIX BO3PACTHBIX IPYIIL VIHTerpauusa nmoMeTpuiecKyx TpeHUpoBoK 3G eKTUBHA [T HOBBILIEHNUA CIIOP-
THMBHOI Pe3y/lIbTaTUBHOCTH B HackeTOOME.

Knwouesvie cnosa: 6acket601, mmoMeTpuieckas TPEHUPOBKA, CMIa HOT, IPBDKKM, CIIPUHT, TOBKOCTb, MBIIIIEYHAS CHJIA, MUHEPa/IbHAsA INIOTHOCTD
KOCTeli, pe3ybTaTUBHOCTD

KOH(l)II]/IKT MHTEPECOB: AaBTOPHI 3AABJIAIOT 06 OTCYTCTBUN KOH(i)}II/IKTa VIHTEPECOB.

s mutuposanus: Ausepura A.T., Pamamuuram B. Cucremarnyeckuit 0630p: 3HaYMMOCTD IUIMOMETPUYECKUX TPEHUPOBOK /IS BYHKIINO-
HaJIbHBIX IT0Ka3aTesiell ¥ MUHepaIbHOII INIOTHOCTY KOCTHOI TKaHNU y 6acKeTOOMICTOB PasHBIX BO3PACTHBIX rpymi // CHOPTMBHAA MeAMIMHA: HayKa
n npakTrka. 2023;13(2):62-76. https://doi.org/10.47529/2223-2524.2023.2.6

Ilocrynuna B pegaknuio: 16.08.2023
IpunaTa K my6mmkanu: 21.09.2023
Online first: 16.10.2023
Ony6mmkoBaHa: 21.11.2023

* ABTOp, OTBETCTBEHHDI 3a IIEPENNCKY

1. Introduction substantial socio-economic benefits for a nation and its pop-

Sports encompass physical activities that are engaged ulace. Furthermore, sports assume a crucial responsibility in
in for leisure or competition, aiming to enhance and main- promoting physical fitness and fostering a healthy lifestyle.
tain an individual’s physical fitness and overall well-being. Consequently, there is a growing demand for enhanced
The participation in sports is steadily increasing worldwide, sports facilities and comprehensive programs. However, a
transcending age barriers, as it fosters a positive self-percep- noticeable trend in recent times is the increasing involve-
tion, encourages a healthy lifestyle, and cultivates stronger ment of youth in sports, characterized by early specialization
social connections within society [1]. Sports policies and and year-round training. This trend has correspondingly re-
frameworks play a pivotal role in determining the success sulted in an upsurge of sports-related injuries among junior
of a nations sporting endeavours on the global stage. The athletes [2].
medal tally in prestigious international events such as the Basketball is a globally revered team sport that demands
Olympics serves as a testament to an individual’s achieve- both effective aerobic recovery from high-intensity activities
ments, cultural diversity, and a nation’s strength. The accom- and robust anaerobic capacity. It encompasses a wide range
plishments of athletes hinge on their personal or collective of techniques and skill-based forceful movements, such as
performances, strategic approaches, and the allocation of sprints, jumps, and the ability to swiftly change directions
resources dedicated to their respective sports. Beyond per- during gameplay. In a competitive environment, players strive
sonal achievements, sports possess the potential to generate to showcase their skills and perform assertively. However, the
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success rate of players relies significantly on their individual
skill level and physical strength. Given the intricate move-
ments involved, there is a risk of physical injuries, influenced
by factors such as age, training level, and physical fitness of
the players. These demands necessitate improved functional
performance, which can be achieved through a combination
of regular, intense training sessions focused on skill develop-
ment and a well-designed conditioning program.

A. Functional Performance Indicators and BMD

Developing junior basketball athletes poses a significant
challenge in enhancing their physiological, physical, practi-
cal, and strategic competences. To effectively improve these
capabilities, training must align with the specific require-
ments of competitive play. The physical and physiological de-
mands of basketball are influenced by factors such as player
tactics, the strength and style of the opposition, and the level
of competition. It is essential to accurately assess the impact
of these demands on junior athletes and develop optimal
training programs to foster their long-term development as
athletes. However, the availability of research on the physi-
ological and physical demands specific to basketball sports
is limited, and there is a scarcity of studies investigating key
performance indicators in junior basketball competitions.

When comparing basketball with sports like handball
and volleyball, it becomes evident that basketball necessitates
the highest proportion of high intensity running to sprint-
ing. Furthermore, basketball involves the most frequent oc-
currence of lateral movements, with players engaging in up
to 450 lateral movements per game. Additionally, basketball
players are required to execute a substantial number of jumps
during each match, ranging from 42 to 56 jumps [3]. Usually,
heavy static resistance strength training has been widely ad-
vocated in sports-related fitness to improve functional per-
formance and prevent injuries. However, it is essential to rec-
ognize that this approach may not be universally applicable
to all sports. In the context of basketball, specific aspects play
a pivotal role in determining functional performance, such
as increased muscle strength, explosive leg power, sprinting
capabilities, and agility, as well as bone mineral density using
Dual-energy X-ray absorptiometry scans. Within the realm
of basketball sports, the development of explosive power in
the legs holds paramount importance. Vertical jumping, a
fundamental element of explosive performance, significantly
influences the execution of various skills. Notably, jumping
entails a complex coordination of multiple joints and re-
quires the generation of significant force and power output.
Enhancing degree of coordination and skill proficiency in
executing movements, as well as optimizing the utilization of
the stretch-shortening cycle within the muscles, are essential
elements influencing vertical jump performance [4].

Agility holds significant importance as a key component
of fitness in basketball sports. It encompasses the ability to
initiate rapid acceleration, efficiently decelerate and stabilize,
and swiftly change direction while maintaining optimal pos-
ture [5]. Agility demands excellent neuromuscular efficiency,
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enabling athletes to effectively control their centre of grav-
ity over their base of support when executing directional
changes at varying speeds. Additionally, sprint running plays
a varying but significant role in achieving success in basket-
ball sports contributing to various aspects of performance
such as fast breaks, transition offense, defensive transitions,
rebounding, court coverage, penetration and driving to the
basket. Developing sprinting technique, speed, and accelera-
tion is crucial for basketball players, and it can be achieved
through targeted training drills and exercises. Integrating
sprinting into their comprehensive conditioning program
holds the potential to significantly enhance their overall per-
formance on the basketball court [6].

Bone mineral density (BMD) holds utmost importance
in the well-being and performance of basketball players [7].
The nature of basketball, with its high-impact movements
like jumping and landing, subjects the skeletal system to sub-
stantial stress. Therefore, ensuring optimal BMD is crucial for
minimizing the likelihood of stress fractures and other bone-
related injuries. Regular participation in basketball, especial-
ly during the growing years, can have a positive impact on
bone health and development. The repetitive loading and im-
pact forces experienced during basketball activities stimulate
bone remodelling, leading to increased bone mineral content
and density. However, it is important to note that factors such
as nutritional status, hormonal balance, and training load
can influence BMD in basketball players. Monitoring BMD
through periodic assessments, such as dual-energy X-ray ab-
sorptiometry (DXA) scans, can provide valuable information
about an athlete’s bone health [8]. These assessments can help
identify any deficiencies or potential risks and guide inter-
ventions to optimize bone health.

B. Plyometric Training

Plyometric training, also known as “jump training” or
“plyos,” is a highly regarded and widely adopted method of
training in dynamic sports. It involves executing exercises
that demand muscles to generate maximal force within short
time intervals [9]. The primary goal of plyometric exercises,
such as jumping, hopping, skipping, and bounding, is to en-
hance dynamic muscular performance. Extensive research
has demonstrated the effectiveness and safety of plyometric
training in improving physical performance, particularly in
young basketball players. Moreover, the versatility and prac-
ticality of plyometric exercises allow for easy integration into
regular training routines [10].

Plyometric Training (PT) is an effective method for de-
veloping explosive strength and enhancing body power. This
training approach involves exercises that facilitate quick and
forceful movements, characterized by explosive concentric
muscle contractions preceded by eccentric muscle actions
[11]. Plyometric exercises evoke the elastic properties of
muscle fibers and connective tissues, allowing for the storage
and release of energy during the deceleration and accelera-
tion phases. By incorporating plyometric drills that involve
explosive changes in direction, rapid starts and stops, athletes
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can develop key components such as agility [5]. Improving
sprinting performance encompasses various training meth-
odologies, and plyometric training is a commonly employed
technique. Alongside sprint drills, over-speed training, re-
sistance sprinting, and weight training, plyometric training
plays a significant role [12].

Research has indicated that Plyometric training can have
positive effects on bone mass, resulting in relative gains rang-
ing from 1 % to 8 %. Notably, jump training programs im-
plemented in school have demonstrated an increase in bone
mass among children, along with improvements in bone
structure and strength. Furthermore, plyometric training in
junior athletes has shown a long-term impact that surpasses
the effects of typical growth and development [6]. More re-
cent findings suggest that when appropriate training guide-
lines are followed, plyometric training can also be safe and
effective for adolescents [4].

2. Literature review

A. Objective

This systematic review adhered to the guidelines outlined
in the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) statement [13], ensuring the
appropriate conduct and transparent reporting of the study
refer Figurel. It is important to note that no review protocol
was registered for this review since it exclusively focused on
healthy athletes of varying age groups. This review answers
the research question, “Does plyometric training interven-
tion have any impact on functional performance and bone

mineral density in Basketball players of different age groups?”.
This paper surveys into the profound impact of plyomet-
ric training on various aspects crucial to basketball sports.
Specifically, it studies the effects of plyometric training on
improving agility, sprint performance, vertical jump, explo-
sive leg power, muscle strength, and bone mineral density of
athletes within the competitive basketball environment. By
examining a wide range of relevant factors, this review paper
sheds light on the multifaceted benefits of plyometric train-
ing and its potential to significantly enhance athletic perfor-
mance in basketball.

B. Data Source and Search Criteria

This study involved an electronic data source search,
encompassing the National Library of Medicine (NLM) —
PubMed, Elsevier — ScienceDirect, ResearchGate databases
and other journal websites. The search spanned a period
of the past 10 years, starting from 2013 up to June 2023, to
retrieve relevant studies. The search focused on English-
language, peer-reviewed randomized controlled trials (or)
clinical trials research that used the following terms either
individually or in combination: “plyometric training,” “plyo-
metrics;,” “basketball,” “sports”, “junior;” “adolescents,” “ath-
letes,” “jump training, “functional performance,” “bone
mineral density;” “agility,” “muscle strength,” and “sprint” The
following exclusion criteria were applied: Participants whose
characteristics did not align with the search parameters of se-
lected databases, Data extracted from theses or non-English

articles and Data obtained from chapters within books.

___ || identificat i | | Identification iaother methods |
Records identfied from Records removed befare
Databases {n=3) screening:
PubMed (n=04) Duplicat rek d Records identfied from:
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ResearchGate (n=457) Records removed for other
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'

B, o o B,

(n=441)

ds excluded by human
(n=204)

}

Reports soughtfor retreval
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Full Text Reporis notretrieved
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Fig.1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) Flow Diagram for identifying and including articles for

systematic review
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A. Data Retrieval

The analysis covered a diverse array of characteristics,
including participant characteristics/demographics, gen-
der, performance level, the nature of interventions, outcome
measures, statistical analysis technique, results, and study
inference.

B. Study articles profile

A systematic assessment of study methods in accordance
with PRISMA resulted in the selection of 26 original-research
peer-reviewed articles. Each of these works underwent care-
ful analysis to evaluate the actual effects (expressed as relative
effect %) of Plyometric Training (PT) either independently
or when combined with strength/other technique training on
different age group (pre-teen to young adult) basketball play-
ers functional performance using clinical trials (or) random-
ized controlled trials, wherein they compared the impact of
plyometric training interventions with a control group.

Table 1 presents a compilation of research articles related
to basketball player with plyometric training interventions.
This compilation encompasses studies conducted over a sig-
nificant period, ranging from 2013 to 2023. The articles cover
a broad spectrum of sample sizes, with participant groups
varying in numbers from 10 to 200 individuals. Likewise,
the different age groups involved in these studies span a wide
range from 8 to 28 years (pre-teen, adolescent, young adult),
making the research findings relevant to a diverse set of bas-
ketball players. Among the different intervention types ex-
plored in these studies, plyometric training emerges as the
most prevalent approach.

Researchers have extensively examined the impact of
plyometric exercises on basketball players, suggesting its sig-
nificance as a training modality for this sport. Additionally,
the trial designs employed to evaluate these interventions
primarily favoured randomized controlled trials, highlight-
ing the rigorous methodology used in the research. Training
durations varied between 4 and 36 weeks, 6 weeks duration
was mostly used with a common frequency of 2 (or) 3 days
per week. Regarding participant demographics, male par-
ticipants predominated, however, it is essential to acknowl-
edge that research on female participants and mixed-gender
groups is also present, contributing to a more comprehen-
sive understanding of training interventions across various
populations. The table provides valuable insights into diverse
plyometric training approaches and their study on basketball
players of various age groups and skill levels.

C. Methods to minimize bias assessment

To ensure the integrity of research in plyometric train-
ing studies with basketball players, it is imperative to address
potential systematic errors or bias. This can be achieved
through rigorous measures such as randomization and
blinding during participant assignment, the inclusion of con-
trol groups for accurate baseline comparisons, and the use of
adequate sample sizes and baseline measurements to main-
tain statistical validity. Standardization of training protocols
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and outcome measures across studies is essential for drawing
meaningful conclusions, and thorough statistical analyses are
necessary for bias detection and correction. In addition, the
inclusion of a diverse range of participants enhances the gen-
eralizability of findings, and transparent reporting of meth-
ods and results is paramount.

D. Functional Performance and Outcome Measures

Within the realm of basketball sports, the effects of PT on
players were categorized into following outcome measures
extracted from the study: jumping performance indicating
explosive leg power, agility, sprinting, flexibility and stability
using physical/muscle strength as well as bone mineral den-
sity measure using dual-energy X-ray absorptiometry (DXA)
scans.

i. Explosive Leg Power — Jumping

The outcome measures mentioned in Table2. are various
tests used to assess different aspects of an individual’s jump-
ing ability, and explosive leg power capabilities, helping to
evaluate athletic performance, track progress, and identify
areas for improvement.

ii. Change of Direction — Agility

The outcome measures summarized in Table 3. are com-
monly used agility tests in sports performance assessments,
rehabilitation, and research to evaluate an individual’s ability
to change direction quickly, react to stimuli, and maintain
balance during dynamic movements. They provide valuable
insights into an individual’s agility and athletic performance,
helping to identify strengths and areas for improvement in
multidirectional movement and overall athletic ability.

iii. Speed/Running — Sprinting

The outcome measures in Table 4. are speed-related tests
commonly used in sports performance assessments, talent
identification, and training programs to evaluate an individ-
ual’s sprinting abilities, acceleration, and overall speed per-
formance in different contexts and distances.

iv. Physical/Muscle Strength — Flexibility and

Stability

These outcome measures summarized in Table 5. are
commonly used in fitness assessments, sports performance
evaluations, and clinical settings to gain insights into an in-
dividual’s physical abilities, health, and performance levels.
Each test provides valuable information about specific as-
pects of fitness and function, allowing professionals to tailor
exercise programs or interventions to meet individual needs.

v. Bone Mineral Density

Dual-Energy X-ray Absorptiometry (DXA) is widely
considered a reliable and accurate method for assessing
bone health and body. It is a medical imaging technique
used to assess body composition, particularly bone mineral
density (BMD), lean mass, and fat mass. The scan provides
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Study Articles Profile Summary

Crarbu, BKTIOYEHHbIE B CUCTEMATIIYeCKIit 0630p

Table 1

Tabnuma 1

Article Profile

Category

No. of Articles

Publication Year

2013 [14]

1

2014 [15, 16]

2015 [17, 18]

2016 [19]

2017 [20, 21]

2019 [24, 25, 26]

2020 [27, 28]

2021 [29, 30, 31]

[
[
[
[
[
2018 [22, 23]
[
[
[
[

2022 [32, 33, 34, 35, 36]

2023 [37, 38, 39]

Sample Size Range

10-20 [14, 17, 18, 19, 23, 24, 27, 30, 37]

21-30 [20, 22, 25, 29, 32, 33, 36, 39]

31-40 [15, 26, 28, 31, 34, 35]

51-200 [16, 21, 38]

Age Range

Pre-teen ~8-12 Years [16, 21, 23]

W W[ [0 [0 |W |UT|[W [N |W ||| DN

Adolescent/Young ~13-19 Years [15, 17, 18, 19, 20, 24-31, 34, 35, 37, 39]

—
~

Young Adult ~20-28 Years [14, 22, 32, 36, 39]

[e)}

Type of Population —
Development Level

Prepubertal basketball players [16, 21, 23]

w

Young/Adolescent/High-School basketball players [15, 18-20, 24-28, 31, 32, 34-36, 39]

17

University/Collegiate basketball players [17, 29, 33]

Elite/Professional basketball players [14, 22, 30]

Intervention Training Type

Plyometric* [14-20, 23-30, 32, 34-38]

Plyometric* + Isometric [21]

Plyometric* + Strength + Change of Direction [31]

Plyometric* + Whole-body Vibration [33]

High Intensity [39]

Intervention Trial Type

Single Arm Clinical Trial [14, 37]

Parallel Group Clinical Trial [20]

Randomized Controlled Trial [15-19, 21-32, 34-36, 39]

Randomized Crossover Trial [33]

Intervention Training Period

4 Weeks [17, 24, 27, 29, 30]

6 Weeks [14, 15, 18, 19, 28, 32, 34, 36]

7 Weeks [23, 31]

8 Weeks [37, 39]

9 Weeks [16]

10 Weeks [21, 26]

12 Weeks [25, 35, 38]

36 Weeks [20]

Period not specified [33]

= Q[N = (N[N [\ U | =

Intervention Training Fre-
quency

2 days per Week [15-19, 21-24, 26, 27, 29, 31]

—
w

3 days per Week [28, 30, 32, 34, 36, 37, 38, 39]

5 days per Week [14, 25, 35]

Frequency not specified [20, 33]

Gender

Male [14, 16-18, 20-27, 30-33, 35, 36, 37, 38]

Female (15, 19]

Male and Female (28, 29, 34, 37]

Note: *Plyometric with regular basketball training.
IIpumeuane: *IInnoMeTpus IpK Pery/sIPHBIX TPEHIPOBKAX 110 6ackeTOOY.
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Table 2

Explosive Leg Power — Jumping Performance Outcome Measures

Tabnuma 2

BSPI)IBH&}I CHIA HOT — IIOKa3aTenn pe3ynbTaTOB IIPbI)KKa

Outcome Measure

Description

Counter Movement Jump Test (CMJT) [14-16, 19, 21, 23,
28, 31, 33, 37]

Vertical jump height and lower body power with preliminary movement

Two Step Run Up Jump Test (TRJT) [14]

Vertical jump performance with short run-up for power generation

Squat/Vertical Jump Test (SJT) [15-17, 21, 27, 28, 35, 36, 38]

Vertical jump and Lower body explosive power from static squatting position

Drop Jump Test (DJT) [21, 23]

Reactive strength and neuromuscular control by jumping after stepping off a
platform

Standing Long Jump/Stead Jump (SLJT) [19, 21, 25, 27, 38]

Horizontal jumping ability and lower body power from a stationary position

High Jump Test (HJT) [25]

Vertical jumping ability and clearance height with a running jump

Single Leg Triple Hop Test (SLTHT) [29, 38]

Single-leg power and symmetry by horizontal jumping on one leg

Approach Jump Test (AJT) [27]

Jumping performance with an approach for increased momentum

Abalakov jump (ABK]JT) [31]

Evaluating jump height, distance, technique efficiency, difficulty level, and prog-
ress over time in ice climbing

Jump from Place to Length Test (JPLT) [24]

Explosive power and distance covered by horizontal jumping

Jump from place to Height Test (JPHT) [24]

Explosive power and distance covered by vertical jumping

High Jump with One Foot Test (HJOFT) [24]

Vertical jumping ability and clearance height with single-foot take-off using a
running approach

Table 3

Change of Direction — Agility Performance Qutcome Measures

Tabnuma 3

VI3MeHeHMe HanpaB/IeH A — NMoKa3arenn 3(ppeKTUBHOCTY THOKOCTH

Outcome Measure

Description

Agility — "T" Drill Test (ATT) [14, 16, 21-25, 27, 33, 36, 37]

Rapid changes of direction and quick movements in a "T" pattern

Hexagonal Obstacle Test (HOT) [14]

Navigating through a hexagonal pattern of obstacles

Hlinois Agility Test (IAT) [24, 27, 30, 34]

Quick changes of direction through a specific course

Reactive Agility Test (RAT) [29]

Reacting to visual or auditory cues to change direction quickly

Lateral Hop Test (LHT) [19]

Hopping side-to-side over an obstacle or line

Lateral Shuffle Test (LST) [19]

Shuffling sideways as quickly as possible

Star Excursion Balance Test (SEBT) [18]

Reaching in multiple directions from a single-leg stance

Zigzag Barrow Test (ZBT) [22]

Running in a zigzag pattern while pushing a barrow/sled, assessing agility, speed
and lateral movements

10 m Zig-Zag Test (ZT) [31]

Change of Direction in a zigzag pattern over a 10-meter distance, testing agility
and speed

Table 4

Speed/Running — Sprinting Performance Outcome Measures

Tabnuma 4

CxopocTb/6er — moxasarenyu pe3yIbTaTUBHOCTY CIIPUHTA

Outcome Measure

Description

Shuttle Run Test (SRT) [36]

Back-and-forth running between two points, testing speed and agility with
changes of direction

5/10/15/20/30/80/100-Meter Sprint Test (MST) [16, 17, 21,
23-27,30-34, 37, 38]

Sprinting as fast as possible over a 5/10/20/30/80/100-meter distance from a

stationary start testing acceleration and top-end speed
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Table 5 E

Physical/Muscle Strength — Flexibility and Stability Outcome Measures 3

Tab6bnuma 5 A

o

n

S

Assesses upper body strength and endurance. Participants perform as many
Push-Up Test (PUT) [24, 27] push-ups as they can with proper form, and the number of completed push-ups
is recorded

Evaluates the strength and endurance of the abdominal muscles. Participants
Abdominal Muscle Test (AMT) [24, 25, 27] typically perform a set number of abdominal crunches or sit-ups, and the num-
ber of completed repetitions is recorded

Measures upper body power. Participants throw a medicine ball as far as they

Medicine Ball Throw Distance Test (MBDT) [24, 25, 27] can, and the distance achieved is measured

Assesses the flexibility of the lower back and hamstrings. Participants sit with
Sit and Reach Flexibility Test (SRFT) [24, 25, 27, 31, 32, 36] | their legs extended and reach forward as far as they can. Distance reached is
recorded

Evaluates static balance. Participants perform various stances on a firm or foam

Balance Error Scoring System (BESS) [29] surface, and errors in maintaining balance are scored

Measures blood oxygen saturation levels (SpO2). Usually performed with a pulse

$p0O2 Test [32] oximeter by clipping it onto a finger

Assesses anaerobic power and capacity. Involves short, intense bursts of activity

Anaerobic Power Test (APT) [32] like cycling or running to measure peak power output

Flamingo Balance Test (FBT) [36] Assessing balance and stability by measuring the duration of one-legged stance.

Measures muscle strength and endurance at a constant velocity. Participants per-
Isokinetic Muscle Strength Test (IMST) [35] form exercises on specialized machines that control the speed of movement, and
the peak torque generated by the muscles is recorded
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information about bone mineral density (BMD), which is
crucial for diagnosing osteoporosis and assessing fracture or
injury risk. DXA scans are commonly used to diagnose os-
teoporosis and monitor changes in body composition over
time. [16, 20, 39] It is often used in clinical settings, research
studies, and sports performance evaluations to gain insights
into the overall health and physical characteristics of indi-
viduals.

The Table 6 summarizes the plyometric training used
to evaluate different aspects of physical fitness in basketball
players including explosive power, agility, speed, strength,
flexibility, stability, and bone health extracted from study ar-
ticles.

The table reveals that 18 articles [14-17, 19, 21, 23, 24,
25,27,28,29,31, 33, 35, 36, 37] conducted exercises to assess
explosive leg power, 17 articles [14, 17-19, 21-25, 30-34, 36,
37] focused on evaluating change of direction agility, 16 arti-
cles [16, 17, 21, 23-27, 30-34, 36-38] included exercises that
measured speed and running power, 8 articles [24, 25, 27,
29, 31, 32, 35, 36] conducted test specific to evaluate physi-
cal/muscle strength, flexibility, and stability, and 3 articles
[16, 20, 39] assessed bone mineral density (BMD) through
DXA. Only 5 articles [24, 25, 27, 31, 36] focus on all consid-
ered functional performance except BMD. Presence of «Yes»
entries in the table indicates that the respective functional
performance measures and BMD were assessed in the cor-
responding articles. This compilation serves as a valuable
resource for researchers, trainers, and practitioners seeking
to design effective plyometrics exercise programs for com-
petitive players of different age groups and enhance various
aspects in basketball sports.

E. Statistical Analysis Techniques

The diverse statistical analysis techniques used to exam-
ine data in the study articles providing valuable insights into
the methods employed to draw meaningful conclusions from
the data. The analysis includes tests related to data normality
using Shapiro — Wilk test [17, 18, 32-36], and Kolmogorov-
Smirnov test [21.26, 31], descriptive statistics using mean
and standard deviation (Mean + STD) [14-21, 24, 25, 28,
30-37], variance homogeneity using Levene’s test [7, 8, 13,
31], reliability using Intraclass Correlation Coefficient (ICC)
[15, 18, 26, 31], bivariate correlation [3] and Pearson/partial
correlation [20], covariance using ANCOVA [16, 19-21, 26],
repeated measures using Univariate — ANOVA [14, 16, 18,
19, 21, 23, 27-31, 33, 34, 35] or Multivariate — MANOVA
[15, 27], chi-square [14], Paired T-test [17, 22] and Unpaired
T-test [4, 22, 24, 25, 30, 32, 35, 36], and post hoc paired mean
difference using Bonferroni post hoc test [29, 31, 33], LSD
de Fisher post hoc test [16] and Wilcoxon paired test [14].
Mostly all the studies employed a hypothesis testing statisti-
cal significance level p-value (probability value) of p < 0.01 [8,
33] (or) p <0.05 [14, 16, 18-21, 27, 30, 32, 33, 35-38] (or) p <
0.05 [15, 17, 22-26, 29, 31, 34], with a confidence interval set
at either 90 % (or) 95 %. Different statistical analysis tools like
Statistica v8.0 and v10.0 [14, 16, 23], SPSS version varying
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from v10.0 to v25.0 [15, 18, 19, 21, 24-38], and BioEstat v5.0
[20] were used for these analyses.

F. Results

A variety of plyometric training programs, ranging from
4 to 12 weeks in duration, have demonstrated significant
improvements in speed, agility, jumping ability, sprint
performance, explosive strength, and overall physical
performance in basketball players [14, 15, 17-19, 21-38].
These training interventions have shown positive effects
on different aspects of athletic performance, including
neuromuscular control, joint position sense, and injury risk
reduction [15, 18, 35]. Notably, plyometric training has also
been linked to improved bone health and density, which is
especially beneficial for young athletes engaged in basketball,
a sport known for its impact on bones and joints [16, 20,
39]. However, its worth acknowledging the variability
in individual responses and shorter duration programs,
potential limitations in directly affecting certain attributes,
and the need for tailored training strategies, longer and more
intensive training regimens to optimize outcomes [14, 21, 23,
28, 36].

The Table 7 summarizes the outcomes of various studies
on plyometric training’s effects on basketball performance,
including the Statistical Significance Improvement (SSI)
results in terms of p-value within the experimental group
(EG) and between the EG and control group (CG). It offers
insights into the varied effects of plyometric training on dif-
ferent aspects of basketball performance. While some stud-
ies demonstrate significant improvements in jumping ability,
agility, and sprint speed, others indicate mixed or no effects.
Individual responses, training approaches, and duration play
a crucial role in determining the impact of plyometric train-
ing on basketball players’ performance and BMD.

These studies have extensively explored the significant
effects of plyometric training on various facets of basketball
performance, including jumping ability, sprint speed, agility,
overall physical capabilities as well as bone health. The col-
lective findings provide valuable insights into the potential
benefits of integrating plyometric training to elevate athletic
prowess among basketball players.

G. Discussion

Attene et al. [15], Begu et al. [25], and GAF Correia et al.
[28], indicate that plyometric training contributes to signifi-
cant improvements in jumping ability. Plyometric exercises
seem to enhance explosive strength, thereby enhancing verti-
cal jump performance, which is crucial for basketball players.
Research by Nikola Aksovi¢ [26], Poomsalood and Pakulanon
[17], and Androutsopoulos et al. [23] highlights the positive
effects of plyometric training on sprint speed. This improve-
ment is particularly important for basketball players during
fast breaks and defensive drills. Research by Séez de Villarreal
et al. [31], Murside Tiirki & Onder Daglioglu [32], and GAF
Correia et al. [28] uniformly underscore the affirmative im-
pact of plyometric training on vertical jump performance.
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Table 7

Result Summary of Plyometric Training Significant Effects on Basketball Performance Measures and BMD

Tabnuua 7

Cxomca pe3ynbTraToB nnuomeTquecxoﬁ TPEHNPOBKMN. 3HaunTenbHOE BIMAHIE Ha IIOKa3aTenu 6acKkeTO0MbHOM PE€3yIbTaTUBHOCTI

¥ MITHEPaTbHOI IVIOTHOCTH KOCTell

S.No.

Article
Ref.No.

Outcome Measure —
SSI Result (p -value)

Within EG

Between EG and CG

14

Jump — CMJT: p =0.324%
TRJT: p =0.324*
Agility — ATT: p =0.214%;
HOT: p = 0.011*

No SSTin Jump
and Agility except
HOT

15

Jump — CMJT: p > 0.0011**,
SJT: p > 0.051**

SSIin Jump

16

Jump — CMJT: p > 0.0011*%;
SJT: p > 0.0011%*

Sprint — xMST: p > 0.0011**
BMD- DXA: p >0.054**

SSI'in Jump, Sprint
except BMD

17

Jump — SJT: p = 0.003 1%, p = 0.262 4 **
Agility — ATT: p = 0.0011%, p = 0.0111**
Sprint — xMST: p = 0.0181*, p = 0.0031**

SSIin Jump, Agil-
ity and Sprint

SSTin Agility and Sprint
except Jump

18

Agility — SEBT: p = 0.0011**

SSIin Agility (COD)

19

Jump — CMJT: p = 0.00011%, p > 0.054*% SLJT: p = 0.00011%, p > 0.054**
Agility — LHT: p = .0061*, p > 0.054* LST: p = 0.0021%, p > 0.054**

SSIin Jump and
Agility

No SST in Jump and
Agility

20

BMD- DXA: p =0.0081**

SSI'in BMD

21

Jump — CMJT: p > 0.0011**;
SJT: p > 0.041**; DJT: p = 0.0141**; SLJT: p = 0.5794**
Agility — ATT: p = 0.0041**
Sprint — xMST: p > 0.0021**

SSIin Agility, Sprint,
and Jump except SLJT

22

Agility — ATT: p = 0.0001%, p = 0.3034*%;
ZBT: p = 0.0011*, p = 0.0021**

SSIin Agility

SSI in Agility — ZBT
and Not in ATT

10

23

Jump — CMJT: p > 0.031*%;
DJT: p > 0.011**

Agility — ATT: p = 0.0041**
Sprint — xMST: p > 0.031**

SSIin Jump, Agility and
Sprint

11

24

Jump — JPLT: p = 0.0031*;

JPHT: p = 0.1471%;

HJOFT: p = 0.0351*

Agility — ATT: p = 0.8211%;

IAT: p = 0.0121*

Sprint — xMST: p = 0.0231*

Strength — PUT: p = 0.0041*; AMT: p = 0.0361%;
MBDT: p = 0.0781*; SRFT:

p=-0.5811*

SSI'in Jump except
JPHT, Agility ex-
cept ATT, Sprint,
Strength except
MBDT, SRFT

12

25

Jump — SLJT: p = 0.0041*, p = 0.0151*%;

HJT: p = 0.0011*, p = 0.051**

Agility — ATT: p = 0.0001%, p = 0.303 4 **
Sprint — xMST: p = 0.1854%, p = 0.0724**
Strength — AMT: p = p = 0.051%, p = 0.2794*%;
MBDT: p = 0.1334%, p = 0.242 4 *%;

SRET: p = 0.063*, p = 0.194 1 **

SSIin Jump,
Agility, Strength
except MBDT,
SRFT and Not in
Sprint

No SSI in Agility, Sprint
and Strength except
Jump

13

26

Sprint — xMST: p = 0.0121**

SSI in Sprint
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Jump — SLJT: p = 0.2441%, p = 0.0241*%;
I SJT: p = 0.0641%, p = 0.0071**;
7 AJT: p = 0.4421%,p = 0.939 1+ No SSI in Jump
Agility — ATT: p = 0.6684%, p = 0.1794** except SJT, Agility |No SSI in Agility,
A 14 |27 IAT: p = 0.0631%, p = 0.5334** except IAT, Sprint, |Sprint, Strength and
T Sprint — xMST: p = 0.1851%, p = 0.0724** and Strength Jump except SLJT, SJT
- Strength — AMT: p = 0.051%, p = 0.2794**; MBDT: p = 0.133*, p = except AMT
0.2421*%;
(o) SRFT: p = 0.0631*, p = 0.1944**
Jump — CMJT: p = 0.007*(m), p = 0.58 L**(m); p = 0.0081*(f), p > SSI in Jump(f) and ,
N 15 28 0.054L%%(f) 5 ? g ? F Jump(m) except No SSIfm Jump (rr%) fand
SJT: p = 0.0071*(m), p = 0.1+**(m); p = 0.009T*(f), p = 0.051**(f) SJT(m) Jump(f) except SJT(f)
Q) Jump- SLTHT: p = 0.84*%; . .
= HEIE Agility- RAT: p = 0.0011%%; ?jﬁéﬁ?iﬁ{sﬁiﬁt
Strength — BESS: p = 0.061** P 8
Agility — IAT: p > 0.0011%, p = 0.0281** SST in Agility and o .
r N Sprint — xMST: p > 0.0011%, p = 0.0041** Sprint SSin Agility and Sprint
R Jump- CMJT: p = 0.021%, p > 0.054*%
. — * %%
N ﬁB.K.IT' p =0.0097% p >0.05¢ SSIin Jump, SST in Agility, Sprint
gility- ZT: p = 0.0121%, . .
18 |31 = 00011+ Agility, Sprint and | and Strength except
t Sprint — XMST: p = 0.0151%, p = 0.0047** Strength Jump
N Strength — SRFT: p > 0.051*, p = 0.0361**
I Sprint — xMST: p = 0.0011*
N 19 |n Strength — SRFT: p = 0.0011%; SSIin Sprint and
SpO2: p =0.0011%; Strength
(@ APT: p=0.0011*
Jump- CMJT: p = 0.001 1%,
p=0.8071%
P 0 |33 Agility- ATT: p = 0.0011%, SSIin Jump, Agil- |No SSI in Jump, Agility
R p=0.1351** ity and Sprint and Sprint
Sprint — xMST: p = 0.0011%,
(0) p=0.1564**
C Agility — TAT: p = 0.0021*(m), SST in Agility(m),
21 34 p=0.86L%(f) Sprint(m&f) ex-
E Sprint — xMST: p = 0.0061*(m), p = 0.008 T*(f) cept Agility(f)
S Jump- SJT: p < 0.051*,
S 2 35 p<0.051** SSIin Jump and | SSIin Jump and Not in
Strength — IMST: p > 0.051%, Strength Strength
p>0.05L*
Jump- SJT: p = 0.0001*
Agility — ATT: p = 0.0001* SST in Jump,
23 36 Sprint — SRT: p = 0.0011*; Agility, Sprint and
xMST: p = 0.0011* Strength
Strength — SRFT: p = 0.0001*; APT: p = 0.0001*
Jump- CMJT: p < 0.051* . .
24 |37 Agility- ATT: p < 0.051* iStSIal;l J‘;mrli’;fgﬂ'
Sprint — xMST: p < 0.051* yandsp
Jump- SJT: p = 0.0001*, p < 0.051*%;
SLJT: p = 0.0201%, p < 0.051**. SSTin Jump and . .
2|38 SLTHT: p = 0.0351*, p < 0.051** Sprint SSin Jump and Sprint
Sprint — xMST: p = 0.028 1, p < 0.051**
26 39 BMD- DXA: p >0.051** SSIin BMD

Note: SST — Statistically Significance Improvement

p: Statistical Significance Test Result, Significance level set to p < 0.01 (or) p < 0.05 (or) p < 0.05

*: Statistically Significance difference within the Plyometric Experimental group (EG) over pre and post test
**; Statistically Significance difference between the Plyometric Experimental Group (EG) and Control Group (CG) over pre and post test
1: Statistically Significance improvement effect

1: No Statistically Significance improvement effect
(m) — male, (f) — female, xMST — x indicates 5/10/15/20/30/80/100 Metre
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This crucial enhancement directly influences players’ scor-
ing, defensive tactics, and rebounding proficiency.

Charan Singh [22], Hernidndez et al. [23], and
Androutsopoulos et al. [30] underscore plyometric training’s
ability to enhance agility, allowing players to execute quick
shifts, cuts, and changes of direction on the court. The stud-
ies by Murside Tiirki & Onder Daglioglu [32], Munshi et al.
[33], and Xia Jin et al. [39] collectively advocate for plyo-
metric training’s positive effects on sprint speed and agility.
These dynamic attributes prove pivotal in executing rapid
on-court movements, contributing to agile defensive plays,
swift breakaways, and court coverage. Zribi et al. [16], Junior
et al. [20] and Xia Jin et al. [39], demonstrate that plyomet-
ric training can positively influence bone health markers like
BMD, especially in young athletes. This is particularly rel-
evant in basketball, a sport that places considerable strain on
bones and joints.

Lehnert et al. [14] and Kryeziu, A.R. [24]’s studies reveal
that individual responses to plyometric training can vary.
Additionally, players with higher initial fitness levels might
experience challenges in achieving significant improve-
ments, Lehnert et al. [14] and Latorre Romdn et al. [21]’s
findings. Attene et al. [15] and McCormick et al. [19] em-
phasize that plyometric training’s mechanical specificity and
varied exercises contribute to its effectiveness. Incorporating
different jump drills, as suggested by Hernandez et al.,[23]
may enhance performance outcomes. Sdez de Villarreal et
al. [31] champion a comprehensive training regimen en-
compassing plyometric, strength, and change of direction
exercises. Their study demonstrates that a holistic approach
results in broader physical enhancements, highlighting the
multifaceted demands of basketball performance. It accentu-
ates plyometric training’s potential, coupled with neuromus-
cular and resistance exercises, to mitigate injury risks. This
insight holds particular significance within basketball, where
players face diverse injury vulnerabilities due to the sport’s
high-intensity nature.

Kryeziu et al. [24] and Charan Singh [22]’s studies sug-
gest that relatively short-term plyometric training programs
(4-12 weeks) can lead to significant improvements. Both
Murside Tiirki & Onder Daglioglu [32] and Mehmet Emin
Demiri & Onder Daglioglu [36] converge on the effective-
ness of relatively brief well designed plyometric training in-
terventions (6-7 weeks) in driving substantial advancements
in physical performance and significant gains in muscle
power and explosive strength. These findings underscore
the potency of even short-duration training in elevating the
athletic capabilities of basketball players. While short-term
plyometric training can yield notable improvements, the col-
lective studies indicate that longer and more intensive train-
ing regimens might be necessary to unlock the full potential
of muscle strength enhancement, indicating the long-term
commitment required for optimal outcomes.

Studies by Androutsopoulos et al. [23] and Munshi et al.
[33] observed no significant enhancements in sprint perfor-
mance despite plyometric training. Similarly, GAF Correia
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et al. [28] found that certain plyometric exercises had no
significant impact on jumping ability. These findings high-
light the variability in individual responses and the potential
limitations of plyometric training in directly affecting these
attributes. Munshi et al. [33] conducted a comparative study
involving plyometric and whole-body vibration (WBV) ex-
ercises, revealing that neither modality offered additional
benefits for improving jump height and agility compared
to plyometric training alone. This suggests that while plyo-
metric training has its merits, other training approaches may
yield comparable outcomes for specific performance aspects.
Lehnert et al. [14] and Latorre Romadn et al. [21] discovered
that players with higher initial fitness levels experienced chal-
lenges in achieving significant improvements through plyo-
metric training. This emphasizes the interplay between an
athlete’s starting point and the potential for further advance-
ments, highlighting the need for tailored training strategies.

Kryeziu AR et al. [24, 38] stress the significance of cus-
tomized plyometric training programs that cater to distinct
skills and age groups. These studies advocate for targeted
training interventions that yield remarkable improvements
in speed, explosive strength, and other pertinent attributes
essential for basketball excellence. Sdez de Villarreal et al.
[31] introduce the concept of gender-specific training strat-
egies grounded in maturity levels. Acknowledging the dis-
tinct physiological and developmental trajectories of male
and female basketball players, this approach underscores the
importance of tailored training modalities to optimize per-
formance outcomes.

The limitations identified in this discussion regarding
plyometric training for basketball players encompass sev-
eral key factors. Firstly, there is considerable variability in
individual responses to plyometric training, implying that
not all athletes may experience the same degree of improve-
ment. Secondly, athletes with higher initial fitness levels may
encounter challenges in achieving significant enhancements
through plyometric training. Additionally, the effectiveness
of plyometric training is contingent on exercise specific-
ity and variation, necessitating the incorporation of diverse
jump drills. While short-term plyometric programs can yield
notable improvements, longer and more intensive train-
ing regimens may be needed for maximal muscle strength
enhancement. Some studies observed no significant impact
on sprint performance or jumping ability, highlighting the
variability in individual outcomes. Finally, the importance of
customized training programs tailored to distinct skills, age
groups, and gender-specific considerations is underscored,
emphasizing the need for personalized training modalities to
optimize performance outcomes in basketball players.

In summary, plyometric training holds promise as an
effective method for enhancing various physical attributes
crucial to basketball performance. Its positive impact on
jumping ability, sprint speed, agility, muscle strength and
bone health make it a valuable tool in the training means of
basketball players belonging to different age groups. While
individual responses, initial fitness level, specificity, duration,
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and gender-specific considerations can influence outcomes,
integrating plyometric exercises into basketball training pro-
grams, tailored to the athletes’ needs, can lead to meaningful
performance gains, and can propel basketball athletes toward
heightened excellence.

3. Conclusion

In conclusion, the systematic review of literature on plyo-
metric training’s effect on functional performance and bone
mineral density in basketball players of varying age groups
reveals significant insights and valuable implications for
sports training and performance enhancement. Plyometric
training, characterized by dynamic and explosive move-
ments, has emerged as a highly effective method for improv-
ing key physical attributes essential for success in basketball
sports.

The findings of the reviewed studies consistently suggest
that plyometric training positively affects various aspects of
functional performance crucial for basketball players. The
improvements in explosive leg power, as seen in vertical
and horizontal jump tests, indicate enhanced jumping abil-
ity. The agility tests underscored the training’s effectiveness
in facilitating rapid changes of direction, a vital skill in bas-
ketball. Plyometric training also demonstrated the potential
to enhance sprinting speed, a crucial aspect of fast breaks
and overall court coverage. By enhancing agility, plyometric
training enables players to execute rapid changes of direc-
tion, crucial for evasive moves and defensive strategies.

Additionally, the reviewed research highlights plyomet-
ric training’s potential to promote bone health, particularly
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important in a high-impact sport like basketball. Notably, im-
provements in bone mineral density (BMD) were observed,
indicating reduced risk of stress fractures and injuries.
Plyometric trainings effectiveness in enhancing physical/
muscle strength, flexibility, and stability further underlines
its comprehensive impact on functional performance and
BMD. Diversity of statistical analysis techniques employed in
the studies enhances the robustness of the findings. While
the overall findings are promising, it’s important to consider
individual variability in responses to plyometric training.
Factors such as initial fitness levels, training duration, and ex-
ercise specificity can influence outcomes. Short- to medium-
term interventions (4-12 weeks) have demonstrated signifi-
cant improvements, but longer and more intensive training
might be necessary for optimal results. Tailoring plyometric
training programs to the specific needs and characteristics of
basketball players can enhance the benefits derived from this
training modality.

In essence, plyometric training emerges as a powerful
tool for enhancing explosive leg power, agility, sprinting
speed, muscle strength, BMD and overall functional per-
formance in basketball players. The review underscores
the importance of incorporating plyometric exercises into
training regimens to unlock the full potential of athletes,
contributing to their success and advancement in the realm
of basketball sports. As the demand for comprehensive
sports training programs continues to grow, plyometric
training stands out as a valuable and scientifically supported
approach to developing well-rounded and high-performing
basketball players.
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ABSTRACT

Dietary supplements are regularly consumed by more than 70 % of the US population, as well as by competitive and non-competitive athletes.
Anabolic-androgenic steroids (AAS) are frequently found in dietary supplements, and have the potential for multi-organ toxicity, including significant
effects on the cardiovascular system. Cardiovascular toxicities of AAS include coronary artery effects, e.g. spasm, thrombosis and plaque rupture, leading
to acute coronary syndromes and myocardial infarctions, as well as direct myocardial toxicity, causing left ventricular hypertrophy, fibrosis and dysfunc-
tion. Coronary and myocardial effects converge towards a common final pathway, causing heart failure, life-threatening arrhythmias and sudden cardiac
death. The unregulated nature of AAS in dietary supplements has many ramifications. Both coaches and athletes should be aware that testing positive
for a prohibited substance (including AAS) constitutes a potential doping violation. We advocate for improved education of the public at large regarding
the potential for AAS to be included in dietary supplements, as well as its regulation by the appropriate authorities.
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CeppaeyvHo-cocyauctble apcheKkTbl aHabonnMyecknx aHApPOreHHbIX
CTepoMaoB B NuLLeBbIX AobaBKax

I1. 6an dep Buiin>*, I1. eéan oep buiin (mn.)

'CmenneHbowckul yHusepcumem, Talizepbepe, KelinmayH, HOxHaa Agppuka
2bonbHuya Kyusc Pusep, Kyusc Pusbep, KelinmayH, KOxHas Agppuka

AHHOTAIIVA

IInmieBble 106ABKM pery/sipHO noTpebstiorcs 6omee dem 70 % nacenenust CIITA, a Takke y4aCTBYIOIMMIL B COPEBHOBAHWSAX VI He YIaCTBYIOLIIMI
B COpPEBHOBAHMAX CIOPTCMeHaMy. AHabosmrdeckue u aHaporeHHble cTeponbl (AAC) 4acTo BCTPEYarTCs B MMINEBBIX H0OaBKax U 06TafaoT IIo-
TEHI[VA/IbHOI IIO/IOPTaHHOI TOKCMYHOCTBIO, B TOM YKC/Ie 3HAYNTEIbHbIM BO3JIEICTBIEM Ha CepAeIHO-COCYANUCTYIO cucteMy. CepiieqHo-coCyAucTas
tokcnaHocTh AAC BrinsieT Ha KOPOHAPHbIE APTEPUN, BBI3BIBAS CIIA3M, TPOMO03 I PaspbIB O/IALIKM, IPUBOSAILIE K OCTPHIM KOPOHAPHBIM CHHAPOMAaM
u nH}pApKTaM MMOKapfa, a TAKKe IPSIMYI0 MUOKAPAMATbHYI TOKCHYHOCTD, BHISBIBAIOIIYIO TUIIEPTPOduo, p1bpo3 1 AucHYHKLUIO T€BOTO XKey-
nouka. Koponapusle n MuoxapanasbHble 3¢ (peKTsl B UTOre BBI3BIBAIOT CEPAIEYHYI0 HEJOCTATOYHOCTD, OIIACHbIE /Il XXU3HU aPUTMUY U BHE3AIIHYIO
ceppednyio cMeptb. Heperynmupyemocts AAC B muieBbIx 106aBKaX MMeeT MHOXKECTBO HOCIEACTBUIL. VI TpeHepsl, 1 CIIOPTCMEHBI TO/DKHBI 3HATD,
YTO ITO/IOKUTETIbHBII Pe3y/IbTAT TeCTa Ha 3alpelleHHoe BelecTBO (Bkmodas AAC) mpencTasisieT co60ll MOTEHIATbHOE HapyIleHIe aHTUAOMIHTO-
BBIX IIPaBWI. Mbl BBICTYIIaeM 3a yilydlieHne nHGOPMUPOBAHYS IIMPOKOIT 061IeCTBEHHOCTI 0 BO3MOXKHOCTH BK/IoueHnst AAC B nuieBble J06aBKI,
a TaKoKe 3a €T PeryIMpoBaHue COOTBETCTBYIOIIMMI OPraHaMIL.

Kniouesvie cnosa: ceppiedHO-COCYANCTAsA CUCTEMA, aHAOOMMYECKIIe CTEPONDI, THIIeBble F06aBKY, MHPAPKT MIOKAap/a, MHCY/IbT, BHE3AIIHAA Cep-
JledHas CMepThb

KoH(}IUKT MHTepecoB: aBTOPDI 3asIB/ISIOT 06 OTCYTCTBUM KOH(IMKTA HTEPECOB.

Jns purupoBanus: BaH gep buiin I1., Ban gep Buitn I1. (mi1.). Ceppedno-cocynuctsie 3¢ deKTbl aHabONMIeCKIX aHAPOTeHHbIX CTEPONOB B 1IN -
eBbIX o6aBKax. CnopmueHas meouyuna: Hayka u npakmuxa. 2023;13(2):77-83. https://doi.org/10.47529/2223-2524.2023.2.11

IlocTynuna B pegakuuio: 13.06.2023
ITpunaTa K myommkanu: 31.10.2023
Online first: 11.11.2023
Ony6mmkoBaHa: 21.11.2023

* ABTOp, OTBETCTBEHHbI 32 IIEPENNCKY

1. Introduction be formulated as tablets, capsules, soft gels, gelcaps, liquids
Dietary supplements in various forms are consumed or powders. These supplements may also take the form of
daily by more than 70 % of the US population, including foodstuffs, e.g. snack bars, in which case labelling can be
competitive and non-competitive athletes [1, 2]. This has led misleading.”
to an ever-expanding, multi-billion dollar global industry. The DSHEA categorizes dietary supplements as “foods’,
This phenomenon is underpinned by aggressive marketing not drugs, and requires that every supplement added to a
techniques in which scientifically unsubstantiated claims dietary food supplement, be labelled separately as such.®
are frequently made. Anabolic-androgenic steroids (AAS), Foods items that are fortified with nutrients e.g. vitamins
which have the potential for serious adverse effects relating and minerals to raise nutrient levels, are not considered di-
to the cardiovascular system, are frequently found in dietary etary supplements. The term “nutraceutical” is not defined
supplements. In this review, we provide an overview of the by US law, but is generally understood to be a purified prod-
regulatory aspects of dietary supplements, and subsequently, uct derived from a human food source, which is purported
a summary of the cardiovascular effects of AAS. to provide extra health benefits beyond the basic nutritional
value found in foods. The Food and Drug Administration
2. Regulatory aspects of dietary supplements (FDA) regulates dietary supplements in a very different way
The explosive growth of the dietary supplement industry than pharmaceuticals. A manufacturer of a pharmaceutical
has been facilitated in many countries by acts similar to the compound is required to document and submit its safety
US Dietary Supplement Health and Education Act (DSHEA) and eflicacy data, which regulatory authorities then scruti-
of 1994 [3]. According to this and similar acts, a dietary sup- nize before allowing marketing approval. Manufacturers of
plement is defined as any product intended to supplement dietary supplements are not allowed to claim that the supple-
the human diet, and is not subject to a strict definition or ment can be used to diagnose, cure, mitigate, treat or prevent
regulatory scrutiny before market approval. This may in- any particular disease. However, in the US, statements per-
clude a plethora of compounds, e.g. but not limited to: vi- taining to general well-being, bodily function and health are
tamins, minerals, herbs or other botanical products, amino allowed, provided a disclaimer is added to the product label
acids and substances such as enzymes, organ tissue extracts, with the following text: “This statement has not been evalu-
glandulars, and metabolites [3, 4]. Dietary supplements may ated by the FDA. This product is not intended to diagnose,
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treat, cure, or prevent any disease”. The burden rests on regu-
latory authorities to demonstrate that a particular product
is harmful before steps can be taken to remove it from the
market. In this respect, the FDA logged 776 dietary supple-
ments from 2007 to 2016 as being adulterated with pharma-
ceutical compounds [6]. These lax dietary supplement regu-
lations have facilitated the bringing to market of potentially
harmful substances, to which not only to the general popula-
tion but also athletes, are exposed [2]. Estimated use in the
latter group of individuals varies between 44 % and 100 %
[2]. Large quantities of nutrients, commonly found in nor-
mal human diets, are consumed without there being much
knowledge of possible health risks and the maximum daily
safe doses involved [7].

While concentrations of these non-approved substances
may be too low to achieve any health or performance-en-
hancing effects, they may be high enough for athletes to fail
a doping test.

Abuse of an ever-expanding armamentarium of chemical
entities to boost, even by small margins, their strength and
performance is prevalent among professional as well as ama-
teur athletes [8]. In addition to providing an unfair advan-
tage to athletes, significant potential health risks are associat-
ed with the abuse of performance-enhancing agents. While a
multitude of potential adverse effects exist, those pertaining
to the cardiovascular system are the most life-threatening
[9]. Substances primarily responsible for adverse cardiovas-
cular effects can be grouped into three major classes i.e. 1)
AAS, 2) stimulants and 3) narcotics. “Classic AAS”, however,
are the most commonly abused, and therefore the proximate
cause of the majority of adverse effects in cases of doping.

3. “Classic” AAS

The vast majority of drug doping cases in athletes involve
anabolic-androgenic agents. [10]. Studies from 2001 and 2002,
based on nutritional supplements purchased in 13 different
countries, including the US, suggested that approximately 15
% of nutritional supplements contained undeclared AAS [11].
The steroid category of compounds includes the “classic” AAS,
e.g. metandienone, stanozolol, boldenone, oxandrolone and
dehydrochloromethyl-testosterone, which have been found in
high amounts (> 1Img/g) in certain over-the-counter dietary
supplements and vitamin preparations [12]. These AAS were
either listed on package labels under alternative names or not
disclosed at all. Amounts of steroids identified in supplements
were often of such orders that even within the limits of recom-
mended supplement intake, potentially harmful doses of AAS
would be ingested [12]. Many athletes and non-athletes, in-
cluding women, adolescents and children, regularly consume
dietary supplements in excess of the recommended, safe daily
doses, exposing them to the potential harmful effects of e.g.
AAS [12]. Athletes are prone to use supraphysiologic doses of
AAS, e.g. testosterone. While the replacement of testosterone
in individuals with hypotestosteronaemia is unlikely to have
any adverse effects, even physiologic doses may be harmful in
those without a deficiency
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AAS upregulate and increase the number of androgen
receptors, leading to an acceleration of the transcription of
deoxyribonucleic acid (DNA) in skeletal muscle [14]. These
agents are consumed to increase skeletal muscle mass and
strength, while at the same time they reduce adipose tissue
[15, 16]. AAS are not selective in their action, and exert ef-
fects on multiple organ systems in humans that are in pos-
session of androgen receptors [17]. In men acne, hepatic
injury, testicular atrophy, prostatomegaly, decreased sper-
matogenesis, subfertility, erectile dysfunction and changes in
libido may occur [18]. Furthermore, gynecomastia can also
develop in some male abusers of steroids. In women using
AAS, acne, potentially irreversible masculinization, clitoro-
megaly, menstrual irregularities and changes in libido may
result. Psychiatric effects may be induced in both males
and females, e.g. aggression (so-called “roid” rage), psycho-
ses, mood disorders and anxiety disorders. Long-term ste-
roid abuse has also been associated with dependency and a
withdrawal syndrome associated with suicidal ideation, an
increased incidence of tumors and premature mortality. In
adolescents and children, virilization and premature closure
of the epiphyseal growth plates, which may result in stunted
growth, have been described.

Of particular concern are the effects of AAS on the car-
diovascular system, including cholesterol and lipid metabo-
lism, arterial hypertension and procoagulant effects, leading
to acute coronary syndromes, myocardial infarctions and
strokes. The preponderance of data on the cardiovascular
toxicity of AAS originate from case reports, and are not con-
sistent with regard to all adverse effects [14, 17]. This may
be a reflection of the lack of systematic data, the heteroge-
neity of individuals sampled and the fact that many differ-
ent substances or steroids are often abused in conjunction. A
systematic autopsy series of 34 patients, however, confirmed
coronary artery disease, left ventricular hypertrophy and
myocardial fibrosis to be the most common abnormalities
(Figure 1) [17, 19]. Abuse of these agents may lead to increas-
es in arterial blood pressure at rest and during exercise, eleva-
tion of low-density lipoprotein (LDL) and lowering of high-
density lipoprotein (HDL) levels, causing atherosclerosis [14,
20, 21]. Male recreational weight lifters in the age group 34 -
54, abusing AAS, have been compared to a steroid-free con-
trol group, demonstrating increased levels of coronary artery
plaque, compared to those in the control group [22]. Plaque
rupture, intracoronary thrombus formation and spasm lead
to acute coronary syndromes, with or without myocardial
infarction [18]. Spasm may be caused by inhibition of the ex-
traneuronal uptake of neuroamines, leading to augmentation
of the arterial response to norepinephrine [17]. Coronary ar-
tery spasm may also be mediated by a deficiency of nitric ox-
ide (a vasodilator) [14]. A procoagulant state may be induced
by AAS, causing or contributing to coronary artery thrombus
formation [14]. Thrombin levels are increased, in conjunc-
tion with thrombocyte activation, increased levels of factors
VIII and IX and enhanced erythropoiesis [14, 23, 24]. AAS
increase the platelet production of thromboxane A2, as well
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Fig. 1. Cardiovascular effects of anabolic-androgenic steroids (AAS). AAS cause cardiovascular toxicity by means of coronary artery-mediated
mechanisms and direct myocardial effects. Direct myocardial toxicity leads to left ventricular hypertrophy, arrhythmias and heart failure, which are

associated with an increased risk of sudden cardiac death

Puc. 1. CepaeuHo-cocyamcTble addekTbl aHabonmko-aHaporeHHbix cteponaos (AAC). AAC BbiI3bIBaKOT CepAEYHO-COCYANCTYH TOKCUYHOCTb MO-
CpPEeACTBOM MeXaHU3MOB, OMOCPEAOBaHHBIX KOPOHAPHBIMW apTepUsSMU, U MPSMOro BO3LENCTBUS Ha MuoKapA. [psMas TOKCUYHOCTb AN Mu-
okapaa npuBOAUT K rMNepTpoduM NEBOro Xenyaouka, aputMusiM U CepAeYHON HE[OCTaTOYHOCTU, KOTOPbIE CBA3aHbI C MOBbILEHHLIM PUCKOM

BHE3amnHoWM CepAeyHor cmMepTmn

an increase in the density (but not affinity) of thromboxane
A2 receptors [25, 26].

A second mechanism of cardiovascular toxicity com-
prises direct myocardial effects, which include left ventricu-
lar dilatation and hypertrophy, as well as myocardial fibrosis
(Figure 2) [14, 17, 18, 27]. Myocardial fibrosis is postulated
to be a response to cardiomyocyte necrosis, similar to what
is seen in catecholamine toxicity, and is accompanied by inti-
mal hyperplasia of the intramural coronary arteries [17, 18].
Diastolic dysfunction of the left ventricle has been reported,
as well as effects on right ventricular function [14, 28]. Both
coronary and direct myocardial toxicity have the potential
to cause heart failure, lethal arrhythmias and sudden cardiac
death (Figure 1) [28]. Preclinical models have furnished evi-
dence of autonomic dysregulation with chronic exposure to
AAS, which constitutes a further risk factor for lethal arryth-
mias and sudden cardiac death [29]. Life-threatening arryth-
mias require a trigger (e.g. myocardial ischemia caused by
coronary artery spasm) imposed on an arrhythmic substrate
(e.g. myocardial scar tissue) [30]. The arrhythmogenic pro-
cess can be further facilitated by modulating factors, e.g. au-
tonomic nervous system dysregulation. The triad of a trigger,
substrate and modulator, is sometimes known as Coumel’s
triangle of arrhythmogenesis [30]. Direct arrhythmogenic ef-
fects of AAS may include prolonged activation of repolariz-
ing potassium channels, and electrocardiographic risk mark-
ers for ventricular arrhythmias, e.g. prolonged QTc intervals
and QT dispersion, have been recognized in the presence of
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AAS abuse [31]. Since AAS are most often abused by athletes,
the distinction between so-called “athlete’s heart” (structur-
al and functional changes in response to a high frequency
and/or high intensity of training, e.g. myocardial hypertro-
phy), hypertrophic cardiomyopathy and AAS-induced car-
diomyopathy, is not always straightforward [14, 17, 18, 32].
Echocardiographically-derived left ventricular myocardial
work is a potential imaging biomarker with which to dis-
tinguish these entities.”? Subtle signs of cardiac dysfunction
have been documented in AAS abusers, e.g. impaired left
ventricular and left atrial speckle tracking strain [28, 33].
Interestingly, echocardiographic evidence for impaired left
atrial electromechanical function has been demonstrated
in persons who abuse AAS [34]. This is often a precursor to
atrial fibrillation, which may be a complication of AAS abuse
(34, 35].

4. “Designer” AAS

These steroid molecules were first synthesized some five
decades ago and evaluated in pre-clinical studies for their
anabolic and androgenic effects. While they are not approved
for clinical use, they are classified as prohibited substances by
the World Anti-Doping Agency (WADA) and are manufac-
tured exclusively for the dietary supplement “black” market.
Examples of such designer agents are prostanozol, meth-
asterone, andostatrienedione, 1-testosterone (dihydrobold-
enone), trenbolone enanthate, desoxymethyltestosterone,
tetrahydrogestrinone and methylstenboloneprostanozol, but
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Fig. 2. Cardiac magnetic resonance. Steady-state free precession, short-axis image, demonstrating a dilated (65 mm) and hypertrophied (15 mm)
left ventricle in a patient who had been abusing anabolic-androgenic steroids (panel A). Late gadolinium enhancement in the inferolateral wall
(asterisk *) of the left ventricle in the same patient (panel B). Reproduced from Sivalokanathan et al. [14]

Puc. 2. MarHutHo-pe3oHaHcHas Tomorpadust cepaua. CtaumoHapHas csobogHasi npeueccusi, usobpaxeHue no KOpoTKOW OCK, AEMOHCTPUPYIO-
Llee pacLUMpeHHbI (65 MM) 1 runepTpodupoBaHHbIv (15 MM) NeBbIN Xenyaodek y nauueHTa, 3noynoTpebnssLuero aHabonmyeckuMm-aHaporeH-
HblMK cTepovaamu (naHenb A). MNo3gHee yBenuyeHne cogepkaHus rafonvHUs B HUXKHenaTepanbHOW CTEHKE (3Be3404Ka *) NeBOro xenyaoyka y
TOro e nauueHTta (naHenb B). BocnponsseneHo no matepuanam Sivalokanathan et al. [14]

to date a multitude of such “designer” steroid molecules have
been detected in laboratories analyzing dietary supplements
[36]. Because these agents are not registered for therapeutic
use, little is known regarding their pharmacological actions
and safety profiles in humans. Should metabolites of these
“designer” steroids, however, be detected in an athlete’s urine,
doping infringement charges will more than likely ensue. The
potential cardiotoxic effects of these agents are assumed to be
similar to “classic” AAS.

5. AAS boosters

So-called “testosterone boosters” are products advertised
to ‘naturally’ increase testosterone levels. These supplements
typically contain numerous compounds, and include tong-
kat ali extract, horny goat weed, saw palmetto extract, boron
and nettle extract, amongst others [37]. In addition, some
testosterone boosters have been found to contain AAS [37].
Testosterone-boosters have not been adequately studied with
respect to their constituents, nor their effects in humans [37].
While some may increase testosterone levels, their safety and
efficacy have not been documented [38].

6. Data collection on AAS abuse

Attempting to study the cardiovascular toxicity of AAS is
limited by the fact that ethical and legal constraints prohibit
their administration in athletes, even for research purpos-
es. Accordingly, AAS preparations, dosage and duration of
abuse are based on athlete self-reporting. Additionally, the
majority of studies comprised cohorts of limited size and
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the majority of athletes consume combinations of different
substances (sometimes referred to as “stacking”), prohibited
or not, such that the registered effects cannot be attributed
to AAS with certainty [39]. Despite these limitations, the
results of 49 studies over the last 10 years in 1467 athletes
abusing AAS, clearly demonstrate an increased frequency of
coronary artery disease, arterial hypertension, myocardial
infarction, heart failure, arrhythmias and sudden cardiac
death [40].

7. Conclusions and future perspectives

Dietary supplement use among athletes to enhance per-
formance is proliferating rapidly as more individuals strive
to obtain a competitive edge. As a result, the concomitant use
of dietary supplements containing AAS of those falling in
the categories outlined in the current review, can also be ex-
pected to rise. A large variety of “classic AAS”, most of them
on the prohibited drug list of the WADA, are being produced
on commercial scales in illicit factories worldwide, audacious
marketing strategies are being employed by companies and
these supplements can be easily ordered via e.g. the internet
(“dark web”). It is also reasonable to expect that there will be
an increased availability in future of supplements containing
“designer” AAS.

On the counter side, ever-increasing sophisticated analyt-
ical methodologies are being used and developed to assay di-
etary supplement and urine samples in doping laboratories.
Chromatographic techniques, combined with mass spec-
trometry, leading to identification of molecular fragments
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and product ions, will assist in accurately identifying these
substances. In order to do so, large data banks of these chem-
ical entities will have to be compiled. To prevent accidental
doping, clear information regarding dietary supplements
must be provided to athletes, coaches and physicians at all
levels of competition. The risks of accidental doping via di-
etary supplement ingestion can be minimized by using “safe”
products listed on databases, e.g. such as those available in
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the Netherlands, Germany and the US [41, 42]. Finally, it
must be brought to the attention of athletes and coaches that
if the former test positive for prohibited substances not dis-
closed on the package label of supplements, it may constitute
a doping violation. We advocate for improved education of
the public at large regarding the potential for AAS to be in-
cluded in dietary supplements, as well as its regulation by the
appropriate authorities.
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PE3IOME

Ilens uccnegoBaHMA: U3yunTh HaKTHIECKOE INTAHME, B TOM MC/Ie YaCTOTY MOTPe6IeH s Clielan3NPOBaHHBIX MUIIEBBIX IIPOAYKTOB, CTY/IeH-
TOB-6aCcKeTOONCTOB.

Marepuaibl 1 METOAbL: 06C/IETOBAHO 25 CTYIEHTOB-6aCKeTOOMMCTOB MY)CKOTO OJIa CIIOPTUBHOTO By3a (cpemunit Bospact 20,9 + 1,8 rogsa). ax-
THYeCcKoe MUTAHMe U3y4Yaay YaCTOTHBIM METOIOM C MCIIONTb30BaHMeM KOMIIbIOTEPHOI TPOrpaMMbl « AHA/IN3 COCTOAHMA NMUTAHMA YeTloBeKay». [JaHHbIe
0 4aCTOTe 1 KOJIMYeCTBE HOTPeO/IAeMbIX CIIela/TN31POBAHHbIX MIUIIEBBIX IIPOAYKTOB A/t muTaHusA cropTcMenos (CIIIT) u 6momorndecky akTMBHBIX
nob6asox K mire (BA]T) usywanu ¢ HOMOLIBIO CIENMATBbHO Pa3pabOTaHHO HAMM AaHKEThL.

PesynbTaThl: CyTOYHAs KaJOPUITHOCTD PAIjOHa B CpefHeM cocTaBisama 3205 + 520 KKam/CyT, 4To 0becrednBanoch mocTymienneM 135 + 36 r
6erka B CyTKH, 155 + 25 r/cyT xupos u 317 £ 72 r/cyT YIZIEBOLOB, BBIABICHO HAapYyLICHME CTPYKTYPbI PallMOHa IUTAaHUA — IPeobIafiaioT >KUPbI
Ha (OHe HUBKOTO COMIeP)KAHNS YITIEBOJOB 1 JOCTATOYHOTO MOCTYIUIEHNsI Ge/Ka OT CyTOYHOI 9HepreTHIecKoit eHnHocTn. Habmozjaetcst HecooTBeT-
CTBMe CYyTOYHOTo Habopa IMPOAYKTOB (HM3KOe moTpebneHne GpyKToB, OBoOLIel, Xeba, ppi6bl) Tpebosanmam ITpukasa Munucrepcrsa cropra Poc-
cuitckoit Pepepary ot 30.10.2015 Ne 999 «O6 yTBepxKfieHUM TpebGoBaHMil K 06ecledeHNIo IOATOTOBKY CIIOPTUBHOTO pesepBa A/ CIOPTUBHBIX
c6opubix komanz, Poccuitckoit Oepepanni». B 6a30BoM pariioHe BbIABICHO BHICOKOE CPeHECYTOYHOE CofiepyKanue skene3a (19 + 6 mr/cyT), Burtamu-
HOB A (1057 + 729 mkr per. 9kB) u C (153 + 101 mr/cyr). [Ipuenenst fanusie mo yacrote npuema CIIIT u BAJL. TIpu sToM cofjepkaHue HEKOTOPBIX
HYTPMEHTOB B HUX IIPEBbIIIA/IO BEPXHIUE TOMYCTIMbIE YPOBHU IOTPEOICHN.

3axroueHne: 1e71ec006pasHO Pery/IsPHO MOBBIIIATH OCBEOMIEHHOCTb TPEHEPOB ¥ CIIOPTCMEHOB O IIPUHIINIIAX PALIVOHATBHOTO IUTAHMS 3 CYET
BHEJIPEHMSA B CIIOPTUBHYIO IPAKTUKY 00Pa30BaTeNbHBIX IPOTPAMM.

Kniouesvie cnosa: baxrideckoe nmuranue, 6ackeT60s1, CTYAEHTDI, ClIe1aTN31POBAHHbIE IPOAYKTHI INTAHN, OMOIOTYeCKN aKTUBHbIE JOOABKI

KoH(]IUKT MHTepeCcoB: aBTOPbI 3asIB/ISIIOT 06 OTCYTCTBUM KOH(IMKTA HTEPECOB.

BrarogapHOCTI: KO/UIEKTUB aBTOPOB BhIpaXkaeT Iy6oKyio 61arofapHoCTb TpeHepckomy mtaby u wieHaMm 6acker6onpHoi komanabs MTADK-
MasaxoBKa, MEGUIHCKOMY IepcoHany 1 BceM coTpyaunkam GPTBOY BO «MockoBcKast TOCyAapCTBeHHas aKageMusi QU3UIeCcKOl KYIbTYPbl».

Jna puruposanus: Kobenbkosa V.B., Kopocrenesa M.M., Hukuriok JI.B., Kpuxyn E.H. YactoTa morpe6neHs criennanmsipoBaHHbIX MNIEBbIX
IIPOZYKTOB CTYA€HTaMM CHIOPTUBHOTO By3a I HapylIeHNe IPUHIUIIOB VX BBEIeHNA B PAIMOH MuTanuA. CnopmueHas MeOUUUHa: Hayka u npakmuxa.
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Frequency of consumption of specialty food products by sports university
students and violation of the principles of their introduction to the diets
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ABSTRACT

Purpose: estimate actual diet of college basketball players, including frequency of consumption of specialty foods.

Materials and methods: 25 male students sports university basketball were examined (average age 20.9 + 1.8 years). Actual nutrition was studied by
the frequency method using the computer program “Analysis of Human Nutritional Status”. Data on the frequency and quantity of consumed specialized
food products for the nutrition of athletes (SFP) and biologically active food additives were studied using a questionnaire.

Results: the daily energy value of the diet averaged 3205 + 520 kcal/day, 135 + 36 g of protein per day, 155 + 25 g/day of fats and 317 + 72 g/day of
carbohydrates; unoptimal diet structure was revealed — fats predominate from the daily energy value, carbohydrate and protein intake was low. There is
a discrepancy between daily food intake (low consumption of fruits, vegetables, bread, fish) and the Order of the Ministry of Sports of the Russian Fede-
ration dated October 30, 2015 No. 999 “On requirements approval for ensuring the sports reserves training for sports teams of the Russian Federation”
requirements. Basic diet revealed a high average daily content of iron (19 + 6 mg/day), vitamins A (1057 + 729 pg ret. equiv) and C (153 + 101 mg/day).
Data on the frequency of taking SPPs and dietary supplements are provided. At the same time, content of some nutrients in them exceeded the upper
permissible consumption levels.

Conclusion: it is advisable to regularly increase the awareness of coaches and athletes about the rational nutrition principles through the introduc-
tion of educational programs into sports practice.
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1. Beenenue UTPBI YKa3bIBAa€T Ha TO, YTO MPENMYIECTBEHHBIM MICTOYHU-
OnTyManbHbI NUIIEBOI CTATYC U CIIOPTUBHAS Pe3yb- KOM 9HeproobecredeHusi MBIIMIEYHON [esATebHOCTI SB/IsA-
TaTUBHOCTb OOYC/IOB/IEHBI COOTBETCTBYIOMUM (PU3UOIOTH- €TCA ITIMKO/IN3, a 9aCTOTA CEP/IEYHbIX COKPAI€HUIT KOCBEH-
4eCKIM HOTPeOHOCTSIM MOCTYIIEHNEM IMUIIEBBIX BEILeCTB HO YKasbIBaeT Ha a9POOHBIIT XapaKTep 9HeproobecnedeHns.
OIIp€/eTIEHHOI SHEPreTUYECKOI [IEHHOCTI B COCTaBe OJIFOf VlccnegoBanue Janeira u Maia [5] mokasaso, 4TO B TedeHue
U TPOAYKTOB palMOHa HUTaHMs. BackeT6OT OTHOCKUTCS Of{HOIT UTIPBI Ha OO0 6era yMepeHHOI U BBICOKOI MHTEH-
K UTPOBOMY BUAY CIIOPTa, XapaKTEPU3YETCsA MHTEHCUBHDI- CUBHOCTH Ipuxoantcst mouatu 45% u 25% ot obuiert mpe-
MU PUSMYECKVIMI HATPY3KaMI, TPeOYIOMMUMI aleKBaTHOTO OZIOJIEHHOJI JYICTAaHIINY COOTBETCTBEHHO. To eCTb sHepreTn-
BOCIIOJTHEHN S IIMIIEBBIX BELECTB U SHEPIUMN. JecKue MOTPeGHOCTI UTPOKOB 3aBUCST KaK OT aspOOHBIX,
JaHHbBIe O (aKTMYIeCKOM HUTAaHWUM, B TOM 4YIUC/Ie O IO- TaK U OT aHA9POOHBIX MEeTAOONMYECKUX IYTEll, CIefoBa-
Tpe6/IeHNN OT/e/bHBIX IPYII HPOAYKTOB CIIOPTCMEHAMMU- TE/IPHO, YI/IEBOAbI SIB/ISIOTCS OCHOBHBIM JMICTOYHUKOM CY0-
6ackeTOOMMCTaMN, OTPAHNYEHHbI ¥ IIPOTUBOPEUMBEI [1-3]. CTpaToB OKMCIeHV:A [6]. Yd4uTbIBasg, 94TO BO BpeMA WUIPHI
dusnonornyeckue u  MeTaboOIMUECKue IMOTPeGHO- BBINIOJTHAETCA PAJL IOBTOPAIOIINXCA SKCLEHTPUYECKUX MBI-
CTH BO BpeMsi 6acKeTOOIBHOTO MaTda OYeHb BBICOKI, TaK IIEYHBIX COKPALIEHMIT, O€/IOK UTPaeT KII0UeBYIO POJIb B BOC-
KaK BBICOKOMHTEHCUBHBIE TIPEPBIBUCTbIE HATPY3KM BBINIOI- CTAQHOBJICHUU U peMOJie/IPOBaHMy MbIy [7, 8].
HAIOTCA B TeYeHIe OTHOCUTEIBHO INTEIbHOTO BpeMeHN [4]. 1A yrydireHMs CIOPTUBHBIX pe3yIbTaToB U Ipodu-
IToBblIeHHasA KOHLEHTPALMA /TaKTaTa B KPOBM BO BpeMs JAKTUKM TIepEeTPEHNPOBAHHOCTH, MOJJEP)KAHNUA 3N0POBbA
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CIIOPTCMEHOB U JIUIL C BBICOKOI (DM3NUECKOIT aKTUBHOCTHIO
He0oOXO[MMO TIPOBEeHNe NCCIETOBAHMIT UX (HaKTUIECKOTO
IUTaHMS U IUIEBOTO CTATyCa, YTO IIPU OIpeNe/IeHNN [JIC-
6ajaHca B CTPYKType MUTAHWsI OYAeT CIyXIUTh OCHOBAaHUEM
IS BKJTIOUEHNSI B PAL[MOH CITeMaTN3NPOBAHHBIX MTUIIEBBIX
mpoaykros (CIIII) u 6momormuecky akTUBHBIX JOOABOK
(BAL).

Huskmii  ypoBeHb OCBETOMIEHHOCTM CIOPTCMEHOB
O IPMHINIIAX ONTUMAIBHOTO MUTAHUS, HOpMax (HU3MOIO-
IUMYECKOI TTOTPEGHOCTM B MMILNEBBIX BEI[ECTBAX Y SHEPTUN
006ycoBIMBaeT O6eCCUCTEeMHBIIT MpueM OONBIIOro KOmmde-
CTBa «CIIOPTUBHOTO MIUTAHVsI» CXOAHOIO cocTaBa 6e3 ydyera
CYMMapHOJ CYTOYHOI O3MPOBKM BCEX NMOCTYMNAOMINX WH-
IPENMEHTOB, BO3MOXXHOTO (hapMaKOTIOTMYECKOTO B3aNMMO-
TIeVICTBUS KOMIIOHEHTOB.

TaxkuMm 06pasom, pa3paboTKa IIOAXOAO0B K ONTUMU3ALUN
PALMOHOB MMUTAHMSI 6ACKETOOMNMCTOB ISl TOBBIMIEHUS MX
a[JANTAllIOHHOTO TOTEHNIMana ” MPOdecCHOHANBHON pe-
3y/IbTATUBHOCTH SIB/LSIETCSI BECbMA aKTya/IbHOIL.

OCHOBHBIMU T[e/ISIMU JJAHHOTO UCC/IENOBAHMS ObIIN aHA-
JN3 palMOHa MUTAHUS CTYAEHTOB-6aCKeTOOMICTOB CIIOp-
TMBHOTO BY3a U PAaCIPOCTPAHEHHOCTb IIPUMEHEHUs Cpean
HIX CIIEI[V[a/IN3MPOBAHHBIX INIEBbIX IPOXYKTOB 1 6110710~
IMYEeCKU aKTUBHBIX JJOOABOK.

2. Matepuanbl 1 METOJbI

YyacTHMKaMM UCCHefoBaHMA CTamum 25 CTYHNEeHTOB
MYXXCKOTO TOJa 2-4-Tr0 KypCOB OYHOI JHEBHON (OpPMBI
o6ydennss — uwieHOB 6ackerOonbHOI Komauzgsr OTBOY
BO MI'A®K (cpemnnii Bospact 20,9 + 1,8 rofia, poct 188,9
1,5 cM, Bec 84,5 + 1,8 Kr, mHIeKc Macchl Tena 23,6 + 0,4 kr/m?)
B IIP€/ICOPEBHOBATEIbHBII I1ePUOJ, CIOPTUBHOI [eATe/IbHO-
ctu. YeTblpe CIOpTCMEHA MMM 3BaHME KaH[UOATa B Ma-
crepa crnopra Poccun, a ocranbHble MMenu MepBblil B3poc-
TIBIA pas3pAn,.

@DaxkTNyecKoe MUTaHMEe CIOPTCMEHOB M3y4aaM 4acTOT-
HbIM METO[JOM C MCIIO/Ib30BaHMEM KOMIIBIOTEPHOI IIpO-
rpaMMbl «AHa/nM3 COCTOSIHUSA MNUTAHUS YelloBeKa» (Bepcus
1.2.4 TY HUM nmutamma PAMH 2004 r., mporpamMma 3a-
peructpupoBaHa PoccuilckuM areHTCTBOM IIO IIaT€HTaM
un ToBapHbIM 3HakaM 09.02.2004 Ne 2004610397). Ilocme
00paboTKM MEePBUYHBIX NAaHHBIX U3 [abHEIIIET0 aHa-
nu3a ObUIM MCKIIOYEeHbl HAOMIogeHusa ¢ Hambomee HUSKU-
mu (Menee 2400 kxan/cyt) u Hambomee BbICOKMMU (6oree
5500 KKaj/cyT) IOKasaTe/AMU CPeJHeCYTOYHON SHEpreTH-
YeCKOJl LIeHHOCTM PaLYIOHOB NMNUTaHMA. [JaHHbIE O 4acTOTe
u KomudectBe norpebmsemerx CIIIT i mutaHms crop-
TcMeHOB 1 BAJI K muiiie GbUIM M3y4eHbI C TOMOIIBIO CIIEIIN-
ampHO paspaborannoit ankeTsl (IIpunoxeHune 2 K MeTOmM-
YeCKMM peKOMeHfanuAM «PexoMeHAanum 1mo BKIIOYEHNIO
B 6A30BBIIl PAIVIOH TUTAHNUS BBICOKOKBAMN(UIINPOBAHHBIX
CIIOPTCMEHOB CIIeNMaNM3NPOBAHHBIX NUILEBBIX TPOSYKTOB
IS OITUIMM3ALUY METAOOMMIECKUX IPOLIECCOB TIPY CBEPX-
BBICOKMX Harpyskax») [9]. AfeKBaTHOCTb HOTpebIeHms
OCHOBHBIX IMIEBBIX BEIECTB OLIEHMBA/IN B COOTBETCTBUM
C MeToiMyecKMMM pekoMeHjauuamu MP 2.3.1.0253-21
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«Hopmsbl (usnonorndeckux ImIOTPeGHOCTE B 3HEPrUu
U NIMIIEBBIX BEIIeCTBAX I/IA Pa3JIMYHBIX TPYII HaCeIeHUA
Poccniickoit @efepanym» I MY>XUUH B BO3PACTHOM TPYII-
ne 18-29 j1eT ¢ BLICOKMM YpOBHeM (PU3NIeCKO aKTUBHOCTU
(IV rpynma) [10], sHeprum — ¢ npukaszoM MuHUCTepCcTBa
criopra Poccmitckoit @enepannu Ne 999 ot «O6 yTBepX-
meHuy TpebOBaHMIT K 06eCHeYeHNI0 IMOATOTOBKM CIIOP-
TUBHOTO pe3epBa IJIs1 CIOPTMBHBIX COOPHBIX KOMAHI
Poccmiickoit  ®epepaumm» [11]. IIporokon wuccnenosa-
HuA (Ne 11 ot 15.12.2021 r. B pamkax BoimonHeHua OHU
Ne FGMF-2022-0004) 6511 0506peH 9TUYeCKMM KOMUTETOM
OI'BYH «®Depepanbublil UCCIE[OBATEbCKN LEHTP IUTa-
HIA, GMOTEXHOIOTUH U 6€30IIaCHOCTY IINIIN».

CrarucTudeckylo 00pabOTKy MHaHHBIX OCYILIECTBIA-
mu ¢ noMompbio IBM SPSS Statistics v. 20.0 misz Windows
(IBM, CIIA). Pe3ynbraThl IpefCcTaB/IeHbl B BUJe CpefHe-
ro apugmMeTnyecKoro 1 OWMOKM CpefHero apudmern-
yeckoro (M = m). IIpoBepKy HOCTOBEPHOCTM PpasIn4nsA
CPeNHMX 3HAYeHMII M3y4aeMbIX IIPM3HAKOB OLICHMBA/IN
1o t-kputepuio CTbIOIEHTa, JOCTOBEPHBIMIU CUNTAIU Pa3-
vt ipu p < 0,05. ITpu oreHKe cyibl cBA3U K09 durieH-
TOB KOPPe/IALINY UCIIONb30BaN MKary Yenmoka.

3. PesynbTarsl

CpepgHecyTOYHas MUIEeBas M 9HepreTHYecKas LeHHOCTDb
palioHa CTYHEHTOB-6aCKeTOOMICTOB IIPENCTABIeHa B Ta-
omme.

[IymieBas u sHepreTNdeckas LEHHOCTDb PALVIOHA, B TOM
qJCle COTepXKaHUe BUTAMMHOB, MaKpO- U MUKpPO3JIeMEH-
TOB, 3aBMCUT OT Pa3HOOOPAsVsi OCHOBHBIX TPYIIII INII[EBbIX
IPOJYKTOB B MMTAHUY CIIOPTCMEHA. YCTaHOBJIEHO, YTO Cpefi-
Hee TOTpeb/IeHne PasIMYHBIX IPYII MUIIEBBIX IPOLYKTOB
3HAUNUTE/IBHO OT/INYA/IACh OT PEeKOMEH/IyeMbIX YPOBHeE, 13-
noxxeHHbIX B IIpukase Munucrepctsa ciopra Poccuiickon
Depepanyr Ne 999 [12]. HecMoTpss Ha TO 4YTO C y4eTOM
Ha/M4usl y4e6HOro mpoljecca CTYEHTOB — CIIOPTCMEHOB
By3a, ¥ TOJIbKO JIBYX JHel B Heflei0 C ABYM: TPEHUPOBKa-
MU (B OocTa/lbHble JHY — OJIHA MHTEHCUBHAsg TPEHMPOBKA
B JIeHb), /U1 OLIEHKM IOIYYeHHBIX NAHHBIX OBUIM B3SITBI
HOPMBI 110 rpyiie «a — 3750 KKaj», HO He «6 — 4750 KKai»,
KaK yKasaHO B npukase. Tak, moTpeOrmeHye xme6a ObUIo
HU3KMM U COCTaBMIO 54 + 2,8 r/cyT mpu peKoMeH[jyeMOM
ypoBHe 150 r/cyT muuennyHoro un 150 r/cyT p>xaHoro xe6a,
copepxxanne GpykTos (76 + 5,6 I/CyT) M CBEXNX OBOLIEN,
3eneHnu (167 + 8,5 r/cyT) Takxke He COOTBETCTBOBAJIO PEKO-
MEHJIOBaHHBIM YpoBHAM 450 r/cyT u 300 r/cyt (6e3 ydeTa
KapTodesist), 6bII0 OTMEUEHO U HU3KOE TIOTpebieHne poost
11 + 0,7 r/cyt npu Hopme 70 r/cyT. OCHOBHBIMM UCTOYHU-
KaMu JKupa 1 Ge/Ka SIB/ISINCh MsICHbIE TaCTPOHOMUYECKIE
(xonbacHble) U3MeNMs, MACO U SIIa, KOHAUTEPCKIE M3Te-
mmst (B 9acTy JKMpa), IpU 9TOM HOTpebyeHne peiObl 6bUI0
KpaliiHe HUSKUM. VcTounnkamu 6osee MOMTOBUHBL IIOTPe6-
JIIeMBIX YIVIEBOJOB ABJLAINCH CNIAfiKUe Ia3MpOBAaHHbIe Ha-
IUTKY, KOHUTEPCKIE U3HE/NsI, COKIL 11 (PPYKTBL.

B maHHOM McC/IeIOBaHNY IIPOBOAMIACH OLIEHKA He TOTIbKO
OCHOBHOTO (6a30BOr0/TPafULIMOHHOr0) palOHa IINTAHS,
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Tabnuia

IToTpe6neHre OCHOBHBIX MUIIEBBIX BEIleCTB Y SHEPreTNYecKasd Iie HHOCTb PAllMiOHA MY)KYIH-0acKeT60MICTOB (1 = 22)

Table
Consumption of basic nutrients and energy value of the diet of male basketball players, M + m, (n = 22)
Totpe6nenue PexoMeH/1yeMbIe YPOBHU
A6comoTHOE, KKall | YienbHoe, Kkan (I)/Kr Hopwsr [10] ISSN (ymenbHoe, r/kr MT/cyt) | Ilpukas 999*
Hoxasaremn (r)/cyT MT/cyT 3+4 rp, kxan (r)/cyT [11] [12]
3 3205+ 171 39+2 3250 + 3800 3750-4750*
benkn 135+ 8,9 1,6 £0,1 102+ 114 1,2-1,4
JKuppr 155+9,5 1,9+£0,2 108 = 127 0,5-1,5
6-10
Vrnesopt 317 + 17,1 3,84 0,3 467 + 551 Ay 1-3-4aCOBBIX TPEHMPOBOK
C yMePeHHO BBICOKOI
MHTEHCUBHOCTBIO
IInieBbie BOMOKHA 54+0,7 20-25

ITpuMevaHue: * — /I OLIEHKM afleKBaTHOCTY NMOTpeO/nIeHns sHepruu npukasy Muncnopra P® or 30 okra6psa 2015 . Ne 999 6pimn B3ATHI

HOPMBI 110 rpymiie a (0ObsACHEeHNe B TEKCTe).

Note: * — The standards for group A were taken according to the order of the Ministry of Sports of the Russian Federation dated October 30,
2015 No. 999 to assess the adequacy of energy consumption (further explanation in the text).

HO U BKJIaJI B HETO IINII[EBBIX BEIIeCTB, BUTAMIHOB U MIHepa-
7I0B, JononHMTeNbHO noctynaonmx ¢ CIIIT u BATL

AHa/Iu3 TIONTy9eHHBIX JAHHBIX IIOKA3aJI, YTO JIMIIb YeT-
Bepo U3 25 YYaCTHMKOB JOIOJTHUTENbHO YHOTpPeOIamn
Heckonpko CIIIT u BAJl ogHOBpeMeHHO, YTO MOXKET ObITH
CBSI3aHO C OTCYTCTBUEM LI€HTPATN30BAHHOTO ObOecIedeHns
3a CYeT CpencTB OIOKeTa MO CpaBHEHUIO C mpodeccro-
HaJIbHBIMU CIIOPTCMEHaMM, IOJMYYalolMMM TaK HasbIBae-
MoOe «CIIOPTUBHOE IUTaHMe» OECIUIATHO B IEPUOMLI COOPOB
Y COPEBHOBAHMIA, ¥ OTPAaHNYEHHBIMY MaTepUaTbHBIMI BO3-
MOXKHOCTSIMM y4auuxcst. Hanbonee nomynspHeiMu crienina-
JIM3UPOBAHHBIMY TIPOAYKTAMI SIB/ISUIICH BHICOKOOETKOBBIE
cMecn («IpoTenHsbl») (n = 4), aMMHOKUCTIOTBI C pas3BeT-
BrIeHHOIT 60K0BOII Lerbio (BCAA) (n = 4), KpeaTnH u Buta-
MUHHO-MVHEPaIbHBII KOMIITIEKC JyIsi CIIOPTCMEHOB (1 = 3)
U OOMH CTYHeHT npuHuMan bAJl mnd noppepskanns QyHK-
LIMIOHA/IbHOI aKTMBHOCTH CYCTaBHO-CBA30YHOIO allIapara.

Cpengnecyrounoe norpe6nenne CIIII ¢ BbicokuM comep-
JKaHmeM OefKa [JIS TeX, KTO [IOMOMHSI MMM OCHOBHO pa-
L[VIOH, BapbUPOBaIO B Auamazone 25-80 r/cyT, 4to obecre-
YMBAJIO IOIOTHNUTEIbHOE OCTYIUIEHNE Oe/IKa B KOTMYeCTBe
20-64 r/cyT, xupa — 0,8-2,7 r/cyT u 2,5-8 /CyT yIIeBooB.
ITpuem BA]I, copepxateit kommrekc BCAA, obecrieunBan
nocrymnenue 6,3-12,6 r/cyT Tpex He3aMEHUMBIX aMMHO-
KIC/IOT C Pa3BEeTBJIEHHOI IeNbl0, KpeaTnHa — 10 6 T/CyT
Y4uThIBas, 4YTO A/Is1 HPUTOTOB/IEHNS «IIPOTEMHOBOTO» KOK-
TeJ/I CIOPTCMEHBI ucnonb3osanmn or 500 mi go 1000 M
MOJIOK2 CO CTAaHJAPTHOI MaccoBoil moneit xupa 3,2 %, Ka-
JIOPUITHOCTh PalliOHAa NWUTAaHMA yBeIWYMBanach Ha 310-
620 KKasn/cyT, B IepBYIO Ouepefb 3a CYeT JKMpa U YINEBO-
IoB (1aKkTO3a), 4TO B elfe OOIbIIelT CTEIIEHN YCUINBAJIO €T0
HecOa/IaHCYPOBAHHOCTb.

AHanus cofiep>kaHusl HEKOTOPBIX BOJOPACTBOPUMBIX BU-
TAMIHOB B 6a30BOM paljiOHe CTY[EHTOB-0acKeTOOMNCTOB
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BbIABMJI HECOOTBETCTBYE MMEIOIINMCA PEKOMEHIAINAM
I1st GOTIBIINHCTBA U3 HUX. YPOBEHb OTPeb/IeHIsI BUTAMIHA
C 6bUI CHIDKEH Y TpeTr 00C/IeOBaHHbIX, OGHAKO €r0 Cpel-
Hee COJlep)KaHIe B palyioHe OBUIO0 HECKOIBKO BbIIIe HOPMBI
¢dusnonorndeckoit morpebroctu (153 + 18,2 Mr/cyT) mst de-
noBeka ¢ sHeprorparamu 2300 xkan/cyt [9]. Comepxxanue
BUTaMIHA B1 6bLIO HIDKE PEKOMEH/1yeMOro YPOBHS KaK B a0-
COJIOTHBIX 3HaYeHV:AX (1,4 £ 0,01 Mr/cyT), Tak 1 B IIepecye-
Te Ha Kaxzabie 1000 knnokanopuii (0,4 + 0,01 mr/1000 kkar),
morpeb/sieMylo ¢ pauuoHoM. IlocTymieHme BuTaMMHA
B, ¢ panuoHOM 6bIIO HECKOMBKO BbIlle HOPM (U3MOTOTH-
veckoit noTpebHocTH (2,2 £ 0,01 MI/CyT), OFHAKO IIPY OLI€H-
Ke Y/e/IbHOTO MOTpeb/eHns BbIsiBIeH ero feduunt — 0,7 +
0,01 mr/1000 xxan. AHajOrM4YHAsI CUTYALMsi HAOIOfANIACh
U TIpY OIIpefie/IeHUN COfiep>KaHVA HMALMHA: B CPeTHEM OHO
HaXOAM/IOCh Ha ypoBHe 25,0 + 0,7 MI/CyT, HO yenbHOe 6bUIO
CHIDKeHO — 7,8 + 0,04 mr/1000 kKast. 9TO yKaspIBaeT Ha Ije-
71eC006PA3HOCTD OLIEHKI COEP>KaHMsI HEKOTOPBIX BUTAMMU-
HOB Ha O,E[Hy METAaKaJIOPUIO, IpMHNMaA BO BHIIMAaHVI€ IIOBbI-
OI€HHbIE SHEProTpaThl CIIOPTCMEHOB M, COOTBETCTBEHHO,
607Iee BHICOKYIO SHEPreTIIeCKYI0 [IeHHOCTb PALOHA IINTa-
HUA OIA X KOMIICHCALI.

ITocTynenue XupopacTBOPMMOTO BUTaMUHa A B Cpefi-
HEM HE3HAYMTE/IbHO IIPEBHINIAIO HOPMbI (l)M3I/[OHOFI/I‘IeCKOI7[
morpebroct (900 MKT peT. 9KB.) M cocTaBsyio 1057 +
153 MKT peT. 9xB. OZHAKO 3TO LOCTUTANIOCH 32 CUeT KpaliHe
BBICOKOTO HOTpe6HeHI/Iﬂ BUTaMIHA A y TpeTn CTy}IeHTOB,
a'y 6ornbueit yacTu (68 % yIaCTHUKOB) HOCTYIUIEHIE STOTO
BUTaMMHA ObIIO HIDKE HOPM (PM3MOIOTNYECKOll HOTPebHO-
¢t 1 Bapbuposano oT 30 10 89 % peKoMeHIyeMbIX 3HaJe-
umit [10].

[Torpebrenne HaTpusi YYaCTHUKAMU VCCIELOBAHMNS
6put0 TOBBIIIEHHBIM — 5,1 * 0,2 r/cyT (IpM peKoMeH-
myeMoM ypoBHe 1,3 r/cyT) [9], 4TO CBA3aHO C YacTBIM
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ymorpebieHeM CbIpa, MSICHBIX TaCTPOHOMUYECKUX M3Je-
nmit u mpopyKToB dactdyna. IloTpeberne Kanplus ¢ mu-
I1[eBBIMU [TPOAYKTAMI U O/II0laMI COOTBETCTBOBAIO (PU3IO-
norndeckuM norpebHocTsaM (1312 + 157 Mr/cyr), mpu aToM
ero coorHolenme ¢ pocopom cocrasmio 1: 1,5.

CogmepxaHue >Xelesa B palMiOHe IUTAHUA B CPefHEM
OBL/IO JOCTATOYHBIM C YI€TOM BBICOKUX 9Heprorpar — 20 +
1,4 mr/cyT. IIpu 9TOM, KaK 1 OXXIEAIOCh, ObIIA YCTAHOBIIE-
Ha yMepeHHas IIO/IOXKITeIbHAS KOPPeIALOHHAsA CBA3D (1 =
0,64) Me>XXIy ypOBHAMMU OTpeO/IeHNst OeIKa 11 JKeje3a B pa-
1yoHe. ToNbKO Y OIHOTO CIIOPTCMEHa OTMEYEHO CHIDKEHHOE
nortpebeHe xenesa, a y 40% y4acTHMKOB MOCTYIUIEHUE
TaHHOTO HyTpMeHTa IpeBbimano 20 mr/cyT [9].

CriemyeT OTMETUTD, YTO COfEpKaHMEe HEKOTOPBIX BUTA-
mvunos (B, B, B,, B, (1o 50 mr), B, (50 mkr), D (40 mxkr))
B BA]Jl B HeckombKo pa3 IpeBbIIANO BepXHNeE MOIYCTH-
Mble YPOBHU MX IOTpeO/IeHNs], YCTaHOB/ICHHbIe B EuHbIX
CAaHUTAPHO-3MNAEMUONIOIMYECKIX U TUTMEHNYEeCKUX Tpe-
00BaHMAX K IPOAYKIMH, MOfIeXalleil CaHNTapHO-3IIIie-
MUOJIOrn4eckoMy Hazizopy [13]. XoHmpormpoTekTop comep-
a7 OMOJIOTMYECK) AKTMBHBIE BelIeCTBA B KOINYECTBAX
Ha YPOBHE BEPXHETrO MOMYCTMMOIO YPOBHS IOTpebIeHus
B OTHOLIEHMH U IIOKO3aMuHa cymbdara (1,5 T), BuTaMu-
Ha C (1 r) n xongpontuna cynbgara (1,2 r). Kpome toro,
BO BpeMs YYacTV B COPEBHOBAHMAX CIIOPTCMEHbI BLIIIMBA-
i 1o 1000 MT USOTOHMYECKUX HAIIUTKOB, SAB/ISIOIINXCS T0-
IIO/THUTE/IbHBIMI MICTOYHVIKAMU YITIEBOMOB, 9/IeKTPOINUTOB,
KpeaTyHa, YTO TaK)Ke HeOOXOAUMO yINTHIBATD IIPYU OLIEHKE
MUTOTOBOJI INILEBOL 1 SHEPTeTUYECKOI LIEHHOCTY pallliOHa.

4. O6¢cyxneHne

AHajm3 pe3y/lbTaToOB, IIPOBELCHHBIX paHee CIeLu-
amucramu ®I'BYH «OULl nurtanus u O6MOTEXHOTOTUI»
MCCTIeoBaHMil (PAKTUIECKOTO NMMUTAHNUS CIIOPTCMEHOB pas-
JIMYHBIX TPYII CHOPTA, BBIABMI OTKIOHEHNA OT OITUMAJIb-
HOTO COfiepyKaHIe 0eIKOB, XXVPOB U YITIEBOLOB U UX COOT-
HOIIEHNE B CTPYKTYpe CYTOYHOI KaJOPUITHOCTH PaLMOHA.
[ToTpebeHne >KNPOB, B TOM YMC/Ie HACBHIIIEHHBIX SKMPHBIX
KICIOT, CYLIeCTBEHHO IIPEeBBIIIAJIO PeKOMEHJyeMble 3Ha-
YeHMs, IPU 9TOM KOIUYECTBO YINIEBOJOB OBIIO CHIDKE-
HO. Y CIIOPTCMEHOB GONMBIIMHCTBA OOCIENOBAHHBIX HAMMU
KOMaHJ] VIMEJIO MeCTO HeCOOTBETCTBME PeKOMEH/IyeMbIM
rapaMeTpaM paclipefielieHVs] 9HEPreTUYecKol IIeHHOCTYU
(SI) mpueMoB MUY B TeYeHNUE AHS 110 HAOOPY IPOAYKTOB.
B 4acTHOCTH, YCTaHOBIEHBI HEJOCTATOYHOE MOTpebrIeHNe
oBollell 1 (QPYKTOB, pbIObI, KpaliHe HU3KUII YPOBEHDb IIO-
Tpe6/IeHNsI KUCTIOMOIOYHBIX HAIUTKOB. Tak, y IpencTaBu-
Teneit cbopuoit PO mo akagemudeckoit rpebie BKIag Gen-
KOB B cpepuioi0 J1I pamona 61 ZOCTATOYHBIM U PABHSICS
16,8 %, Bxap xX1poB (43,3 %) IpeBbIIa, a BKIAJ YITIeBO-
10B (39,9 %) 6bUT HIDKE PEKOMEHAYeMOro ypoBHs [14-17].
OtMmedyeHO ofHOOOpasme GO B MEHIO OPraHM30BaHHOTO
MUTaHUsA, HeOOOCHOBAHHOE BKIIIOYEHNE B PALMOH 0O/Ib-
moro yucna (fo 8-9 HauMeHOBaHMIT OJJHOBPEMEHHO) CIIe-
L[MaIM3MPOBAHHBIX MUIIEBBIX MIPOAYKTOB ¥ OMOIOrMYECcKN
aKTUBHBIX J06aBOK K muuie [14-17].
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AHanornvYHble OTKIOHEHUs OT OITUMA/JbHOTO INTA-
HIsI OBUIM BBISBJIEHBI y OOCIENOBAHHBIX HaMu 6ackeTOo-
JINCTOB: IPYU JOCTAaTOYHO BBICOKOII [jo/e Oe/iKa B CTPYyK-
Type CYTOYHOIl KaJopuitHOCTM pauuoHa (16,5%) ponsa
KupoB (43,5% ot Oll) mpeBblmana peKOMeHJOBaHHbIE
3HaYeHMs, a BKIAJ yraeBomoB (39,5% ot III) Obun cHu-
>KeH Ooree yeM Ha 25%. IIpu aTOM OTMeYeHO HM3KOE TIO-
TpebieHNe YITIEBOOB KaK B a0COMIOTHBIX 3HAUEHIIX, TaK
U B IepecyeTe Ha KMIOTPAMM MACChl Tefma. DT JaHHBIE CO-
IJIACYIOTCA € pe3yabTaTaMM APYTUX MccmegoBanmit [18, 19].
E>xemHeBHOE MOCTYIIIEHNE YITIEBOROB C panuonoM y 100 %
OIIPOIIEHHBIX 6aCKeTOOMICTOB OBUIO HIDKE PEeKOMEH[O-
BaHHOTO ypoBHA — 6 r/KrMT/cyT, muib Tpoe noTpeb/sam
6onee 5 r/krtMT/cyT. VccmenoBaHnst MHOCTPAHHBIX aBTO-
POB IOKasamy, 4TO eXefHEBHOe IOTpeblIeHne yIeBOfOB
y 56 % OGackeT60mMCTOB-10HNOPOB (15-16 et), 6bU10 Me-
Hee 6 r/krtMT/cyT [9, 10]. OTMeuaeTcss, 4TO Ha (QOHE BbI-
COKOJ1 9HEepreTNYeCcKOl LEHHOCTY paliOHa NUTAHNA /IUT-
HBle JCIAaHCKIE 6acKeTOOMUCTHI MOTPEOSIIN B CpemHeM
4,5 r/xtMT/cyT yrnesomos [20]. Ilo manubM Baker u co-
aBT., OTpeb/IeHIe YITIeBOLOB JOCTUTAI0 PEeKOMEHIYeMbIX
3HaueHuit 5-7 r/ktMT/cyr y 84 % cIOpTCMEHOB-MYXUMH
U TONbKO 42% cropTcMeHOK. IIpu aTom TonBKO 68 % Oa-
CKeTOOIICTOB MY>)XCKOTO IO 1 43 % >KeHCKOTO CTIefi0BaIn
PEKOMEH/ALMSM 10 YIOTPeOIeHUI0 TOMOTHUTENBHOTO KO-
JINYeCTBA YITIEBOLOB B TeUeHIe Yaca II0C/Ie OKOHYAHSI Tpe-
HupoBknu (1,0-1,2 r/krMT/u) [21]. B Hamiem nccnegoBanun
YCTAQHOBJIEHO, YTO IOTpebIeHne IPOAYKTOB, SB/ISIOUINXCS
MCTOYHMKAMI ITOMCAXapUIOB, KOTOPble CTabMIbHO 06e-
CIIEYNMBAIOT YPOBEHDb IIIOKO3bI B KPOBIU ¥ BBICOKYIO pabo-
TOCIIOCOOHOCTD, 6BITO HefocTaTouHbIM. Huskoe moTtpebie-
HIe oBolIelt 1 (PPYKTOB, X71eba U3 MyKu rpyboro momona,
KPYILSIHBIX TapHMPOB U KAlll, SIB/IAIOMMXCS MCTOYHUKAMU
IMIIEBbIX BOTOKOH, MOXKET HMPUBECTU K HAPYLUICHUIO MO-
TOPHOI (YHKIIUM XKeTYROUHO-KAIIEYHOro TpakTa. Kpome
TOTO, 9TV HYTPUEHTHI SIB/IIOTCA MPeOUOTIKAMI U CII0CO6-
CTBYIOT ONTMMU3ALNIU PasHOOOpasNsi KUIIETHOTO MUKPO-
01oMa, KOTODBII1, B CBOIO O4Yepelib, BIMACT Ha MMMYHHBII
CTaTyC, afaNTAl[IOHHBI IIOTEHIMAN CIIOPTCMEHA M ero
npodeCcCHOHANBHYIO IIPOU3BOAUTENBHOCTD. CriefyeT OT-
METUTb JOCTATOYHO BBICOKOE MOTpeOIeHe KOHAUTEPCKIX
U3JIEINIT, COleP>KAaINX He TONbKO XXUP, HO U TOOABIEHHBII
caxap, 4TO MOXXET BBI3bIBAaTb Pe3Kue KO/leGaHUs ypOBHsI
[JIIOKO3BI B KPOBM U CBSI3AHHOE C ee MafieHreM BO3HMKHO-
BeHIIe YCTATOCTI.

Y o06crefoBaHHBIX CTYAEHTOB-6acKeTOONMMCTOB yCTa-
HOBJIEHO CpefjHee IOTpebIeHne yI/IeBOLOB Ha YpoBHe 3,8 *
0,3 r/krtMT/cyT, 4TO CyIIeCTBEHHO HIKe PEKOMEH/IyeMOTo
MHTepBaia i CIOPTCMEHOB KOMAHIHBIX BUIOB CIIOPTa
(5-12 r/xr/cyT) [21, 22], mO3TOMY HEOOXOLVIMO ONTUMM3HU-
pOBaTh PalMOHBI MUTAHVS, YBEINYUB YACTOTY U KOJIMYUeE-
CTBO mOTpeO/meHnst X1e000y/I0UHbIX M MAKapOHHBIX U3Je-
i U3 MK IPy6Oro IIOMOJIa, KPYILTHBIX 671107, KapToderis
U PyIMX KOPHEIUIOZOB, GPYKTOB. DTO MO3BOMUT obeclie-
YUTH JEIOHNPOBAHIE IMKOTeHa 11 60Jiee CTabUIbHBIL YPO-
BEHb I/IIOKO3BI B KPOBIL
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PasnuyHble MCTOYHMKM YITIEBOJOB KaK M3 TPafyIIM-
OHHBIX TPOAYKTOB mutanus, Tak u us CIIIT addexTnBHBI
B BOCCTAQHOBJIEHMU 3aI1aCOB [IMKOreHa. VIx BeIOOp ompere-
NAeTCA MHANBUAYATbHBIMM TIPEIIOUTEeHNAMM CIIOPTCMEHa
(cocTosHME 3[0pOBDA, Ha/II4Me TINIIEBON a/UIepIyi, Helle-
PEHOCUMOCTH, TPEHMPOBOUHBIMU 3aladyaMil U YHOOCTBOM
IIpUMeHeHu:). BBIOOp yI7IeBOZOB ¢ yMEpeHHBIM M BBICOKIM
ITIMKEMIYECKM VHJEKCOM SIB/IAETCA aKTyalabHON CTpaTe-
IVell TOBBIIIEHNA BBIHOCIMBOCTY U IPOM3BOAUTENIbHOCTI
IIpY MAKCHMMAaJIbHO JJINTENbHBIX TPEHMPOBKAX, IOCKOIbKY
HOCTYIHOCTb CyOCTpPAaTOB AJIsI OKMUCTIEHUs OyeT YacTUIHO
perympoBarbcsi OBICTPBIM IIOCTYIUIEHVEM IJIIOKO3BI [24].
ITepcoHamM3MpOBAHHBILI IIOXOf, K TOTPeO/ICHNIO YITIEBOJOB
B pas/IMYHble [IEPUOLBI YIeOHOI U CIIOPTUBHOIN [eATENTbHO-
CTM MMeeT 3HadeHHue /I ONTMMMU3ALUU KPAaTKOCPOYHOTO
BOCCTAHOBJICHMA ¥ SKOHOMM3aIVM (PM3MIeCKUX Harpy3oK
B JOITOCPOYHON NepcreKkTuBe. B ycnoBuax urp, 1o u mocmie
PEXUMHBIX TPEHNMPOBOK B YC/IOBUSX He(UINTa YIZIEBOLOB
B 6a30BOM paliioHe AjIsi 0OeCHeveHnsT X CYMMapHOTO I10-
Tpebnenus He MeHee 5 r/KTMT/cyT cTyaeHTaM peKOMeH/I0-
Bau npuem CIIIT (yrneBogHO-6eKOBbIE CMeCH, YI/IEBOAHBIE
Teu, M30TOHMYECKIE HATIUTKIA).

JlaHHbIe OIMpOCa HEMELKUX MUTHBIX 6acKeTOONUCTOB
CBUJIETEILCTBYIOT O TOM, YTO GOMBIINHCTBO CIOPTCMEHOB
HOTPeO/IIOT 6E/IOK B IIpefiesiax PeKOMEHAYEMOTO AMAIaso-
Ha [25]. Pe3ynbraTel aHKeTHpoBaHMA 550 CIIOPTCMEHOB KO-
MaH/IHBIX BIJIOB CIIOPTA [OKa3ajn, 4TO MOTpebieHme Oenka
KaK Cpefill My>K4MH, TaK M >KeHIIVH COCTABJIA/IO B CPeHEM
1,51 1,4 r/krtMT/cyT coOTBeTCTBEHHO [26], 4TO cormacyercs
C IO/TyYeHHBIMI HaMU JAHHBIMIU.

YeTKMX peKOMEHAALMII 0 060CHOBAHUIO (HUIMOMOTH-
4eCKOIl MOTPeOHOCTY B XUPAX y IPEfCTABUTENEI pasInd-
HBIX BUJIOB CIIOPTA HET, HO YKa3bIBAeTCA, YTO MX COflepKa-
HMe JO/DKHO COCTaBJIATD, II0 ONHMM JaHHBIM, He Oostee 30 %
OT 9HepreTHYecKOy LIEHHOCTY panuoHa [1], mo gpyrum —
25-35% [26]. B maHHOM HCCIelOBaHUM YCTAaHOBJIEHO IIpe-
BBILIEHME PEKOMEH/IYEMOIO YPOBHS B CcpefHeM B 1,5 pasa,
a MakKCUManbHO B — 1,7 pasa. BpuiBieHO n36bITOUHOE IO-
CTyIUIEeHNe KUPOB U XonecTepnHa (560 + 49 Mr/cyT), 4TO AB-
nsteTcst GaKTOPOM PUCKA PasBUTHSI METAOOINIECKOTO CUH-
IpOMa U CePAeYHO-COCYAUCTHIX 3a00/IeBAHMIL.

[ToTpebnenue B cocTaBe BoibpanHoro BAJl ButamMmmHoB
Bl, BZ, B6 NPEBBIIAJIO He TOIbKO afleKBATHbIN, HO U BepX-
HUIt IOMYCTUMBIiT ypoBeHb noTpebnoctn B 10 pas, B, —
B 5 pa3, D — 40 Mxr — B 2,7 pasa. [lorpebneHue Buramm-
Ha C B cocrase CIIII B gosupoBkax Bbimie 200 MI IIpu eTo
HOPMa/IbHOM ypOBHe B 6a30BOM paljiOHe He MMeeT HOKa-
3aTe/IbHOII 6asbl B IIAHE IOBBILIEHSI CIOPTUBHOI Pe3y/Ib-
TaTMBHOCTH.

Hekotopsie 6ackeTOOMMCTB  [JOMOMHSIN  OCHOBHOI
pauyoH OJHOBpEMEHHBIM yHOTpe6HeHmeM 2-3 BUmoOB
CIIII. Obwast monst 6efka M3 CIeNVanM3MPOBAaHHBIX IIPO-
HYKTOB ObITa NMPAaKTUYECKM 9KBUBAJEHTHA KOIUYECTBAM,
IIOCTYHAIONINMM B COCTaBe TPaJULMOHHBIX OJIIOfI, a €ro Cy-
TOYHOE MOTpel/IeHIe IIPEBBIIAI0 PeKOMEHIyeMble 3Ha-
veHns B 1,5 pasa. Oco6eHHO BOKHO y4UTHIBATH IUILEBYIO

89

U SHEPreTUYecKylo I[€HHOCTb >XUAKOCTM, UCIIOIb3yeMOil
I pasBeleHVMs MHCTaHTHBIX (CYXUX) HAIUTKOB (BBICO-
KOOE/IKOBBIX, M30TOHNYECKUX U APYIVX) B CyMMe C cO6-
CTBEHHOI1, ykazaHHoil Ha atukerke, CIIII ms 6omee 06b-
€KTUBHOJ OLEHKM CyTOYHONM KaJIOpUMITHOCTM palyoHa
U KOPPEKI[UM BbIOPAHHBIX paHee «CIOPTUBHBIX MPORYK-
TOB». backer6omucTsl, gononuamomue nuranne CIIIT ¢ BbI-
COKMM cofiepxaHreM Gerka B coderanun ¢ BCAA u kpea-
TUHOM, B CYMMe C TPaMLIMOHHBIM PaIlIOHOM IPEBBIIIAIOT
peKOMeH/IyeMble YPOBHU KaK OTZHE/IbHBIX aMUHOKMCIIOT, TAaK
1 6eJIKa B LIeJIOM.

BepositHee Bcero, 6eccuCTeMHBIT IpueM OOJIBIIOTO
KOJIMYEeCTBA «CIIOPTMBHOTO INUTAHVSI» CXOJHOIO COCTAaBa,
6e3 y4eTa CyMMAapHOI CyTOYHON [JO3MPOBKM BCEX IOCTY-
HAMILINX MHTPEANEHTOB, BO3MOXXHOTO (HapMaKOIOTNIeCKO-
r0 B3aMMOJEICTBYsI KOMIIOHEHTOB OOYCIIOBIIEH HU3KIM
YPOBHEM OCBENOM/IEHHOCTM Y4YaCTHUKaMM IPOBEJEHHOTO
MCC/IefOBAaHNA O OCHOBHBIX IpMHUMIax npuMeHeny: CIIII
u BAJI.

Vicxops u3 pesy/nbTaToB HALIMX HPEAbITYIINX UCCTIeNO0-
BaHMIL, C y4eTOM Hanbojiee pPacIpOCTPaHEHHBIX OIIMOOK
npu npumenennnu CIIIT u BAJ] paspaboTaHbl 1 yTBepKie-
HBl B YCTAaHOB/ICHHOM IIOpsAAKe MeTonmyeckue peKOMeH-
manyy «PekoMeHaImy 1o BKIIOUEHMI0 B 6a30BBIil PAIVIOH
NUTAHVS BBICOKOKBAMUPUIMPOBAHHBIX CIIOPTCMEHOB CITe-
LIMa/IM3MPOBAHHBIX NMIIEBBIX IPONYKTOB /I ONTUMM3A-
U MeTabONMMIECKNX IPOLECCOB MPK CBEPXBBICOKMX Ha-
rpyskax» [9].

OrpaHn4eHNAMU g TAaHHOTO MCCIIEOBAHMSA SABJIACT-
Cs1 BO3MOXXHOCTb OLIMOKM YaCTOTHOTO METOfA M3YUeHUsI
¢axrnaeckoro murauus (go 20%) B ycaoBusax geduiura
BpeMeHM CIIOPTCMeHa Ha IpOBefjeHle IIOBTOPHOTO OIpoca,
a TaKoKe ero KpoCc-CeKIIMOHATbHBIN XapaKTep, He I03BOJIA-
0L OLIEHUTDb AHA/IM3MPYeMble ITapaMeTphl B PasHble Ile-
PUOABI COPEBHOBATE/ILHOTO CE30HA.

Ha cnepyromux sTamax McCaefoBaHMA 3aIlUIaHMPOBaHA
OLleHKA ITOKasaTeseil MUINEBOr0 CTaTyca, 0ObeKTUBHO OT-
PKAIOLINX CTelleHb BUTAMMHHOI 00eCIe4eHHOCTY OIpO-
IIeHHBIX, KOMIIOHEHTHOTO COCTaBa TeJIa, IoKa3aTenei Kie-
TOYHOT'O ¥ [yMOPA/IbHOTO IMMYHUTETA.

5. 3akmroueHne

Taxyum o6pasoM, y 06CIefoBaHHBIX CTYHZEHTOB-0OacKeT-
60/IMCTOB OTMEYEeHO HapylIeHe cHANTaHCHPOBAHHOCTH 110~
TpeO/IeHNsI MaKpOHYTPUEHTOB, a TAaK)Ke HECOOTBETCTBUE
nMeromuMca pekomenganyaMm BimodeHns CIIIT u BA]]
(«CIIOpTMBHOrO NNUTaHMA») B OCHOBHOM panyuoH. YacTb
CIIOPTCMEHOB ¥MeeT Ae(UUUT BUTAMIHOB B pPalUOHE,
HO TIpM 9TOM He oTpebsiet gononuutenbao AT mn CIITT
B Ka4eCTBe IX MCTOYHIKOB.

CroprcMeHaM ObUIM [JaHBI IEPCOHATbHbIE PEKOMEHMA-
LUV [0 IPUMHONMIIAM ONTYMU3AUVV MHAVBUIYAIbHOIO pa-
nuoHa u BkmodeHus B Hero CIIIT n BAJI.

IIpu pacdyere CyTOYHOro HOTpebIeHMsT HEOOXORUMO
YIUTHIBATH IIOCTYIUIEHIE OTE/IbHBIX OMOTOrNUeCKI aKTUB-
HBIX BellleCTB (BUTaMIHOB, MIHEPaJIOB, KO(elHa I IPYTUX)
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u3 Bcex BuoB CIIIT u BAJI. ITpu BbIsiB/IeHIM U3OBITOYHOTO
VUYL HEIOCTATOYHOTO MTOCTYIUIEHNUST Hy TPUEHTOB TpebyeTcs
KOppeKIus mpuMeHeHns panee Bpiopanupix CIIIT u/mmn
BA]l, wiu BBemeHme nX py HeO06XOMMMOCTIL.

Bknap aBTOpOB:
Ko6enpkoBa Vipuna BuranbeBHa — KOHIIENINA ¥ AM3alH IIy-
6/MuKaLyM, HaIJCaHe TIePBOIL BEPCIUU TEKCTa;

Kopocrtenesa Maprapura MuxaiiloBHa — HamlCaHIe U pefjak-
TUPOBaHNE TeKCTa, COOp 1 aHA/IN3 JaHHBIX MCCIIEOBAHILS;

Huxutiok JImutpuit BopucoBud — c6op 1 aHanmu3 auTeparyp-
HBIX JaHHBIX; COOP 1 aHaJIN3 JTAHHbIX CCIEOBAHNIS;

Kpuxyn Eprennit Hukomaesuy — Hamnycanme 1 pelakTMpOBaHye
TEKCTa, KOHOEeNIIuA " JZ[I/ISaﬁH HY6HI/IK3.LH/II/I, HanycaHme HepBOﬁ[ BEp-
CUM TeKCTa.
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