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PE3IOME

BrioAormieckim akTMBHbIE AOBQABKM LLIMPOKO MCIMOAb3YIOTCS CTIOPTCMEHAMM, HO MHOTME MOTYT HE 3HATb 00 MX QOAALCUCDMKALIMM, OCOBEHHO eCAM
y4eCrTb, HTO AO6CIBKM H4AQCTO MOryT ObITh 3Qarpsa3HeHs! 3arpeLleHHbIMM BelLleCTBaMM.

LleAb. AHAAM3 1 0OOBLLEHNE MHGPOPMALMM O PACTPOCTPAHEHHOCTM QPAALCUCPUKALIMM BMOAOTMYECKM OKTUBHBIX AOBABOK.

MeToAbl. AAS QHOAM3A MCCAEAOBAHMI Mbl MPOBEAM MOUCK B CACAYIOLLIMX HAYYHbIX DAEKTPOHHbIX 6a3ax AQHHbIX: PubMed, Science Direct, MedNar
n elibrary 6e3 53bIKOBbIX OrPAHMYEHMI. B 0630p BbIAU BKAIOYEHBI MCCAEAOBAHMS, OMyOAMKOBAHHbIE 30 MOCACAHME 25 AeT.

Pe3yAbTaTbl. [10 PE3yALTATAM MOMCKA HAMM BbIAO HAMAEHO 27 1 MCCAeAOBAHME 1 BCero 36 MCCAEAOBAHMUI BbIAO BKAIOYEHO B 0630p.

BbiBoAbI. OT 10 A0 58 % BMOAOTMIECKM QKTMBHBIX AOBQBOK MOTYT OblITb 3ArPA3HEHbI 3AMPELLEHHbIMM BELLIECTBAMMU. Hamnboaee YaCTo BCTpeYatoLLmMecs
B HUX BeLLLeCTBA —3TO aHaboauyeckue QHAPOreHHble CTePOUAbI U CTUMYAATOPSI.

KAKOYEBBIE CAOBA: G1OAOMMYECKM AKTMBHbIE AOBABKM, AOMMHI, CITIOPTCMEHbI, MMTAHME.

KOH®PAUKT UHTEPECOB. ABTODbLI AEKAQPUPYIOT OTCYTCTBME KAKUX-AMOO MOTEHLMAABHBIX MAM SBHbIX KOHQDAMKTOB MHTEPECOB.

The prevalence of falsification of biologically active additives
popular among athletes: a scoping review

A.B. Miroshnikov', P.D. Rybakova? A.V. Meshtel

' Russian University of Sports ‘GTSOLIFK’, Moscow, Russia
2 Center for Sports Innovative Technologies and training of National Teams, Moscow, Russia

SUMMARY

Dietary supplements are widely used by athletes, but many may not be aware of their falsification, especially when you consider that supplements

can often be contaminated with prohibited substances.

Objective. To analyze and summairize information on the prevalence of falsification of dietary supplements.

Methods. To analyze the research, we searched the following scientific electronic databases: PubMed, Science Direct, MedNar and elibrary
without language restrictions. The review included studies published over the past 25 years.

Results. According to the search results, we found 271 studies and a total of 36 studies were included in the review.

Conclusions. From 10 to 58 % of biologically active additives may be contaminated with prohibited substances. The most common substances

in them are anabolic—androgenic steroids and stimulants.
KEYWORDS: biologically active additives, doping, athletes, nutrition.
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AKTYyaJIbHOCTh

OnuTHBIE CHOPTCMEHBI YaCTO MPUHUMAIOT PELICHUE HC-
MIOJIb30BaTh OMOJIOTUYCCKH akTUBHBIC N00aBKHU (BA /), 4T00BI
ONTHMHU3UPOBATh CBOI PEXXUM NUTAHUS U YIIy4IIUTH CIOP-
TUBHBIE pe3ynsTaTsl. [lo nanHeIM Myoenzono u coasr. [1],
oxoso 70 % omMMIUHCKIX/TapalMMITMACKUX CIOPTCMEHOB
Tokno-2020 u 3umHux onumnuiiies [leknna-2022, a Takxke
okoiio 50 % napanumnuiiues [lekuna-2022 ucnonb3oBaiu
Ouonornyecky akTuBHbIE n00aBku. boiee 50 % crioprcMeHOB
He TIOJTy4YHIIM PEKOMEH a1 Bpaya WiId HyTPHILIKOJIOoTa Iepes
ucnonb3oBanueM bA /. bonee Toro, Tonsko 50 % cnopTcMeHoB,
ynorpeonsiBiux bA/Jl, 03HaKOMIIIUCH ¢ HayYHBIMH JIOKa3a-
TEJIBbCTBAMHU Tepe]] ucnonb3oBanneM bAJ] n o6ocHOBaM CBOI
BBIOOp Ha OCHOBE COOCTBEHHBIX 3HaHUM, B TO BpeMs Kak Te,
KTO He ynorpeomnsit BAJl, cocnanuck 1100 Ha OTCYTCTBHE He-
00x0aUMOCTH, JTNOO0 Ha OOSI3HB HAPYIICHUS aHTHOIIMHIOBBIX

npasui. HecMoTps Ha T0 uTo BA/J] MOTyT IpUHOCHUTB MOJIB3Y
JUISL 3TOPOBBS M pabOTOCIOCOOHOCTH, IPEeNbIAyIIUe pado-
THI ITOKA3BIBAIOT, YTO HeKoTOpble BA/] MoryT OBITH TIOZIBED-
JKeHbI (anbcudUKayy, 4YTo BIIOCIEACTBUN MOXET CO31aTh
PHCK HepeIHaMEPEHHOro MpuMeHeHus nonuxra [2, 3]. [oxg
¢anbcudukanyei nonuMaercs 3arpsisaeHue bA /I 3anperen-
HBIM BEIECTBOM (HalpuMep, JOIMWHTOBBIM areHTOM) B CO-
OTBETCTBUH C JAOIMHTOBBIMHU IpaBHiIaMi MexXTyHapOIHOTO
OJIMMIMNICKOr0 KOMUTETa U BceMUpHOro aHTUIOMUHTOBOTO
arenTcTBa. Kpome Toro, HeKOTOpHIE MUILEBEIE JOOABKH TAKKE
MOTYT OBITh HEIPABHIILHO MapKUPOBAHEI [4], MOTYT coziepiKarb
HMHTPEANEHTHI, 3alPEILEHHbIE ONPENEICHHBIMU PYKOBOSI-
[IMMH OPTaHaMH CIOPTa WIIK MOTYT HPEICTABIATh PUCK JUIS
30pOBBS ONPEAEICHHBIX TPy HaceneHud. [Ipensinymue
0030pbI yKa3bIBaJIM Ha IPEHMYIIECTBA ITHIIEBBIX 100aBOK [5,
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6], a Tak)Ke Ha PacpPOCTPAHEHHOCTh UX UCIOJIb30BaHus [ 1, 7], HO HEMHOTHE U3 HUX
oOpamaiy BHUMaHUE Ha PUCKH (aTbCUBUKAIINY, a TAKKE MPeIaraid CTPaTeruu
10 CHUKEHUIO TaKuX pUCKOB. [I[prHUMasi BO BHUMaHHE LEJIOCTHOE COCTOSIHUE
3JI0POBBS M pab0TOCIIOCOOHOCTh CIIOPTCMEHOB, a TAKXKE PUCK, CBSI3aHHBIN C Hepe-
rynapyeMbIM ynotpednerneM bAJl, HampuMep, epeo3upoBKON 1 HapyIICHHEM
AHTHUAONMHTOBBIX TIPABHII, CYIIIECTBYET HEOOXOAUMOCTh B O0YYCHHIH CIIOPTCMEHOB
Y MX OKPY)KCHHS 110 BOIIPOCAM IHTAHUS W UCIONB30BaHus 100aBOK. Ha ocHOBaHUH
aHajau3a MpoOJICMHONM CUTYaIluH, JaHHBIX COBPEMEHHOW HAYYHOH JIUTEPaTyPhI
Y 3aIPOCOB CIIOPTHBHBIX BpayeH, HYTPUIMOJIOTOB, TPEHEPOB H CIIOPTCMEHOB ObLIa
chopMyIupoBaHa IEeNTb UCCIICTIOBAHUS.

ens ncenenoBanms — anam3 1 06001eHIe HHOOPMALIMK O PaCIPOCTPAHEHHOCTH
¢anscupuKanuy OMOJIOrHYECKH aKTUBHBIX 100aBOK.

Marepuajbl M MeTOAbI

IIpomoxon. ViccnenoBanue npoxoio Ha Kadeape criopTHBHOH MequimHbl PYC
«'HOJIM®K», . MockBa. 13-3a HEOMTHOPOAHOCTH JaHHBIX UCCIIEJOBATENBLCKOIO
BOIIPOCA ¥ MHOTOTPAaHHOCTH 000011aeMoi HH(pOPMAIMY IPOBEICHUE CHCTEMATH-
Yeckoro 0030pa 1 MeTaaHaJIN3a 0Ka3aJ0Ch HEBO3MOXKHBIM, TI03TOMY ObliTa BEIOpaHa
METOIOJIOTHs 0030pa mpeamerHoro o (Scoping review [ScR]). MccnenoBanue
OBLIO IPOBEAEHO B COOTBETCTBHUH C 3asIBJICHHEM O IPEATIOYTUTENIBHBIX OTYETHBIX I10-
Kazarelsix Juist 0030pos npeamerHoro mos (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses for Scoping Reviews [PRISMA-ScR]) [8]. [IpoTokon
WCCIIeIOBaHMs ObLT COCTABIICH JI0 Hayala IIOMCKA U He MEHSUICS HU BO BPEMsI, HH II0CTIe
ero okoH4aHus1. [IpoTokon ucciaen0Banms ObUT 3apPErUCTPUPOBAH B MEXTyHAPOI-
Hoii 6a3e OSF: https://doi.org/10.17605/OSF.I0/4A3KP. [To Hayana mowcka ObLIO
OIIpelIesIeHO, YTO B 0030p BOMLYT OPUTHHAIIBHBIE CTAThH, CHCTEMaTHIeCKre 0030pbl,
MeTa-aHaJIM3bl ¥ ONHMCATeNIbHBIC 0030PHL.

Hcemounuku ungpopmayuu u cmpamezuu noucka. J{jis ananisa npueMiIeMbIX
HCCIICZIOBAaHUN MBI IPOBEJIH TIOUCK B CIIEIYIONINX HAYYHBIX 3JIEKTPOHHBIX Oa3ax
naHHbeIx: PubMed, Science Direct, MedNar u eLibrary 6e3 s13bIKOBBIX OrpaHUYe-
Huil. [Touck cepoit muteparypsl ocymectsisiics yepe3 Google Scholar. [Touck
TIPOBOMJICS IO CIIEAYIOIINM KIIFOUYeBBIM ciioBaM B PubMed u Obu1 arantupoBan
K JIPYTdM Hay4dHBIM 3JIEKTPOHHBIM 0a3aM maHHbIX: ‘unintentional doping” OR,

“inadvertent doping” OR, “doping in
sports” AND, “food supplements” OR
“dietary supplements”, OR "nutritional
supplements”, AND “prohibited
substances”, OR “banned substances
in sport” OR "undeclared substances”.
B 0030p OBUIH BKIFOYCHBI HCCIICAOBA-
HUSI, OIYOJIMKOBAHHBIC 33 MOCICIHUE
25 ner (c centsi6ps 2001 roxa no cen-
Ts16pb 2023 rosa BKIIOYUTENBHO).
Kpumepuu exnouenus/ucknioue-
Hus. K paccMOTpeHHIO MTPUHUMAIIHCH
n00bIe UCCIACOBaHUS, B KOTOPBIX
n3yvaiuch QanscuduumpoBanasie BA/,
BHE 3aBUCHMOCTH OT aHAJTUTHYECKOTO
METOJIa, TAKXKE MBI BKIIFOUAIIH UCCIIE0-
BaHUs, pa3pabaTblBarOLINe HOBBIC aHa-
JUTHUYECKUE TOIXOABI JUIsl BBISIBICHUS
Y KOJIMYECTBEHHOH OLICHKHU TPUCYTCTBHUS
He3a/IeKJIapUPOBAHHBIX BELIECTB. bbutu
HCKJIFOUCHBI pabovne JOKyMEHTHI U Ma-
Tepuaisl KoHpepeHuuii. Takke HCKIIo-
YaJIUCh UCCIICJOBAHUS, aHATH3UPYIO-
I} MPEATIOIOKUTEIIBHO 3arpsI3HECHHBIC
HPOOYKTHI MUTAHHUS (MSICHBIC TIPOILYKTHI,
MOJIOYHbBIC TPOAYKTHI U IIP.).

Buioop uccneoosanusn

ITepBonayanbHO J1Ba aBTOpa 0030pa
(Prr6akosa I1. ]T. u Memrens A.B.), ma-
paJuIeNIbHO, HE3aBUCUMO JIPYT OT JIPyTa,
IIPOBEPSUIN 3ar0JOBKU CTaTel, aHHOTA-
IIU ¥ IPH HEOOXOIMMOCTH TIOJTHBIE TEK-
CTBI 13 3amucei 0a3bl JaHHBIX B COOTBET-
CTBHH C KPUTEPHUSIMH BKJIIOUYEHHS U HC-
clle1oBaTeNbCKMMH Borpocamu. [Tocie
zBa aBTopa 0630pa (Pribakosa II. /1.
n Memrens A. B.), napaniensHo, He-
3aBUCUMO JIPYT OT JIpyra, U3BJIEKaIN
HaMeuyeHHbIe cTaTbu. JlyOnuKarsl u cra-
TBH, HE COOTBETCTBYIOINE KPUTEPHSIM,
yaaiasuch. JIroOble HECOOTBETCTBUS
paspenanych IMyTeM KOHCEHCYCHOIO
o0cyxeHus, a J00ble pa3HoIIacus
paspemainch JpyruM peneH3eHTOM
(MuponraukoB A.B.).

PesyabTarsl

Ilouck, omoop u exnrouenue nyonu-
kayuu. [1o pesynsrataM mOMCKa HAMHU
ObLIO HalifeHo 271 ucciaeaoBanue, I0Ce
MIEPBUYHOTO 0TOOpa OBLITO HCKITFOYCHO
25 my6nukaros, 246 McciieNOBaHUHN MPo-
BEPSUTHCH HA COOTBETCTBUE KPUTEPHSIM
BKJIFOUCHHMS, ¥ BCEro 36 uccliie0BaHui
OBLTO BKITIOUEHO B 0030p. Ha pucynke uszo-
OpakeHa OJIOK-cxeMa Iporiecca oTbopa
uccnenosannii PRISMA-ScR s o630pa.
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BAA, KOA-BO MPOAHAAM3MPOBAHHbBIX OBPA3-
LLOB

BAA, B KOTOPbIX B KOYECTBE MHIPEAMEHTA YKO-
30H Ma-xyaH (Ephedra sinica), n=9

AHaBOAMYECKME AHAPOTrEHHbIE BAA, oTny-
ckaemble B6e3 peLenta, n=12

BAA, NPEANOAOXUTEABHO COAEPXALLME
DMAA, n=13

BAA., B KOTOPbIX B KOYECTBE MHIPEAUEHTA YKO-
3aH DMAA 1AM ero cuHoHum: Geranamine®
(NPOM3BOAMMBIN 13 BUAOB PACTEHMIA
Geranium u Pelargonium), n=7

BAA, OTO3BAHHbIE 13-30 (OAALCUAOUKALIMM MH-
rpeaneHtos (EverSlim, M-Drol n apyrue), n=27

BAA, MPEANOAOXKUTEABHO COAEPXKALLIME
QAHOAOT METAMADETAMMHA, N=27

BAA, MPEANOAOXKMTEABHO COAEPXKALLIME
AHOAOTM METAMAPETAMMHA, N=12

BAA, B KOTOPbIX ObIAM YKA3QHbI MHIPEAMEHTBI,
KOTOPbIE MOTYT OTHOCKTBCS K CUHTETUYECKUM
AV3AMHEPCKUM CTUMYAITOPOM, N=14

BAA, OTOOPAHHbIE CAYHOMHBIM OBPA30M

13 YUCAQ HOMOOAEE MPOACBAEMBIX MPENa-
PATOB AAS MOBBILLIEHNS PABOTOCNOCOBHOCTH
M CHWXEHMS MT, n=9

BAA, MOPKMPOBAHHbIE KOK COAEPXALLME
Acacia rigidula (4To MOXET 03HAYATb HOAK-
4ne M3omepa AMAPETAMMHA), AOCTYMHbIE
AAS MPOACKM Yepes MHTepHeT B CLLA, n=21

BAA, KOTOpble BblAM MAPKMPOBAHbI KK
COAEPXALLME HEOAOBPEHHDIM CTUMYAFTOP
OKCUAOTPPUH MAM €70 CUHOHUM, N=21

BAA., KoTOpble BblAM MAPKMPOBAHbI KOK CO-
AEPXALLME HEPA3PELLEHHDBIM CTUMYAITOP
XUr€HOMMH UAM ET0 CUHOHUM, N=24

BAA., KoTOpble BblAM MAPKMPOBAHbI KOK CO-
AEPXALLME CGHAAOTM 3AMPELLEHHOTO CTUMY-
aTopa DMAA, n=6

BAA, MOPKMPOBAHHbIE KOK COAEPXALLIME
Acacia rigidula, (4To MOXET 03HAYATb HOAM-
4ne M3oMepPa AMAPETAMUHA), N=12

BAA, NOAO3PEBAEMbBIE B COAEPXKAHUM
CbeHVIASTM/\OMMHOB, HQ 3TMKETKAX KOTOPbIX
ObIAO YKA3AHO XOTS Obl OAHO M3 CAEAYIOLLIMX
YTBEPXKASHMM:

(CHWXKEHWE BeCay, (yCKOpEHME MeTabo-
AVBMQOY, (KOHTPOAb/PETYAALLMS ANMETUTAN,
((/\MI'IOI'eHHbIl;I)), ((TepN\OFeHHbIl;I)), {CXuraHme
Xupay, KyBeAndeHue CMAbI/MHTeHCMBHOCTM)),
(CTUMYASTOPY, (MO3UTUBHOE/MOBBILLIAIOLLLEE
HACTPOEHMe), «Be3 3dPeAPbN MAM QKAL)
u apyrve, n=32

Tabamua

AdQHHbIe, CBUAETEAbCTBYIOLLUE O PAALCUCHPUKALMU U HEKOPPEKTHOM MAPKUPOBKE
6MoAOrM4ecKn aKTUBHbIX AOGABOK HO MMPOBOM PbIHKE

BbIiBAEHHbIE DAABCHUAOMKATDI
(paCNpPOCTPAHEHHOCTb B BLIOOPKE,
€CAn coobLLaeTcs)

SdbeapmH (100%), ncesaoadpeApHH
(78%), HopadbeApWH (44%),
HopnceBAOIDEAPHH (44%),
METUAIDEAPUH (44 %)

AHAPOCTEHAMOH (42%),
19-Hop-4-aHapocTer-3,17-AnoH (17 %),
4-aHAPOCTEH-3,17-AMOH (8%),
5-aHApOCTEH-3,17-AMOH (8%),
4-aHApocTeH-3p, 17B-A10A (8%),
5-aHApocTeH-3p, 17 -anoa (8%),
19-Hop-5-aHApOCTEH-3,17-AM0H (8%),

19-Hop-4-aHApocTer-3p, 17B-aM0A (8%),
19-Hop-5-aHApOCTEH-3B, 17B-AMOA (8%),

TECTOCTEPOH (8%)

DMAA (100%)

DMAA (100%)

HeyTo4HEHHbIM AHODOAMYECKMI
crepoma (41%), cnbytpamut (19%),
dbeHoadpTarenH (11%),
doayokceTuH (7 %),
N-AMAECMETUACHBYTPAMMH (4%),
BEH3UACUBYTPAMMH (4%),
CUAAEHADUA (4%), HEYTOYHEHHDIM
MHIMBUTOP apomaTtasbl (4%)

ETH (100%)

PeHeTMAaMMH (25%), ETH (17 %)

DMBA (86 %)

CuHeddpUH, OKTOMAMMH, KATHH,

SdPeAPHH, NCEBAOIEAPHH, CTPUXHMH,

METMAIDEAPUH

BMPEA (52%)

4-[1-TMAPOKCH-2-( METUAOMMHO)
nponmA] doeHoA (OkchAoddpUH) (42%)

XureHamm (100%)

DMAA (33%),
1,4-AMMETUAAMMACMUH (50%),
1,3-AMMETUABYTUACMUH (17 %),
6-METUA-2-TeNTAHAMUH (17 %)

OKCHAODPPUH (75%),
DMBA (33%), DMAA (17%),
B-METUACDEHMAITUACMUH (8%)

PeHeTMAaMUH (50%), cuHedbpuH (47 %),

oKCUAOdopUH (38%),

ropaeHuH (19%),
B-METUACDEHITUAOMUH (9 %),
N-METUATUPAMMH (6 %), OKTONAMMH
(6%),

AetepeHon (3%)

OCHOBHbIE BbIBOAbI

Bo Bcex BAA HOBAIOAOAQCH 3HAYMTEABHASR BA-
PUABEABHOCTb COAEPXKAHMA AAKOAOMAOB SCDe-
APWHOBOTO PIAQ

11 13 12 TOProBbiX MAPOK HE COOTBETCTBOBAAM
TpeboBaHUIM DSHEA kK MOPKMPOBKE

Bce BAA coaepxaan DMAA, ckopee, CUHTETU-
4ECKOrO MPOMCXOXAEHMSA, O HE MPUPOAHOTO

Bce npoaykTbl coaepxaam DMAA, ckopee, CuH-
TETMHECKOTO MPOUCXOXAEHMA, A HE M3 MPUPOA-
HbIX MCTOYHMKOB

B 66,7 % BAA BbiAM OBHAPY>XKEHBI 3aNPELLLEHHbIE
WMHIDEAMEHTbI, HECMOTPS HA MPEABIAYLLIME OT3bl-
Bbl FDA

BbIAO OOHAPYXEHO, YTO BCE MPOAHAAUZMPO-

BAHHblE BAA coaep>xaT nprmepHo 21-35 mr

HEOAOBPEHHOTO AHAAOTA METAMADETAMMHA
Ha nopuumio

2 13 12 NPOAYKTOB COAEPXTAN AHAAOT METAM-
doetamuHa - ETH, 410, BEpOoSTHO, CNOCOBCTBO-
BAAO MPOBOAAY AOMMHI-TECTOB CMIOPTCMEHOB
HO AMAPETAMMUHBI

3anpeLLeHHbIn CTUMyAITop DMBA 6biA 0OBHAPY-
>KeH B 12 MPOAYKTOX B KOAM4ecTse OT 13 A0 120 mr
Ha mopuMio

B 8 BAA GblA OBHAPY>KEHbI PA3AMYHBIE 3aNPe-
LLLeHHble CTUMYAFTOPbI. COAEPXKAHME KOdDEMHA
BAPLUPOBAAOCH B LLIMPOKMX MPEAEAAX (OT -7 %
AO +266%) B TEHEHME ASBATU MECALLEB

B 11 npoaykTax GbiA OOHAPYXEH HE pa3peLLeH-
HbI K MOMMEHEHUIO CTUMYASTOP, KOTOPbIM, CKO-
pee BCero, MMeeT CUHTETUHECKOE MPOMCXOXAE-
HWe, A He NPUPOAHOE

OKCHMAOTDPUH NPUCYTCTBOBAA B 14 BAA, Mpuiem
B 6 BAA OKCMAOGOPUH NPUCYTCTBOBAA B (OAPMA-
LLEBTMYECKMX AO3AX 1 Boree

XUreHAMMH NPUCYTCTBOBAA BO BCEX MPOAYKTAX
B AO3QX OT CAEAOBbIX KOAMHECTB AO 6216 mr
Ha nopuumio

Bce npenapatbl COAEPXKAAM 3AMPELLEHHbIE MAM
HE PA3PELLEHHBIE K MPUMEHEHMIO CTUMYASTOPBI

9 BAA COAEPXAAM KAK MUHUMYM OAMH CTUMY-
AATOP, HO KOTOPbIM ObIAU MOAY4EHBI YBEAOMAE-
Hus FDA

PEHUASTUACMMHDBI ObIAM OBHAPYKEHBI B 28
13 32 BAA
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Avula, 2019
[24]

Cohen,
2020 [25]

Cohen,
2020 [26]

Cohen,
2021 [27]

Cohen,
2021 [28]

Cohen,
2022 [29]

Cohen,
2022 [30]

Tran, 2023
[31]

Li, 2018 [32]

Duiven,
2021 [33]

Alaedini,
2021 [34]

Lee, 2020
[35]

Micalizzi,
2021 [36]

Fabresse,
2021 [37]

Cheng,
2017 [38]

BAA, B KOTOPbIX 30BAEHO COAEPXKAHUE AMU-
HOB MAM QAKOAOMAHBIX COEAMHEHMIM, N=27

BAA, coaepXaLLme CUHTETUYECKMIM QHAAOT
PACTUTEABHOTO CTEPOMAC 5-AABCDA-TMAPOK-
CU-ACKCOreHWHA, N=4

BAA, KoTOpble BbIAM MAPKMPOBAHbI KOK CO-
AepXaLLme NMMPALETAM (He pa3peLLeHHbIN
K MPUMEHEHMIO HOOTPOMHBIM NPENAPAT),
n=10

BAA., KoTopble BblIAM MAPKMPOBAHbI KK
COAEPXALLME OMBEPALLETAM, AHMPALLe-
TAM, PEHUAMMPALLETAM MAK OKCHPALLETAM
(He paspeLLeHHble K MPUMEHEHUIO HOOTPON-
Hble Npenapartsl), n=10

BAA, KoTopble BblAM MAPKMPOBAHbI KaK
COAEPXALLME ASTPEHOA, HE PA3PELLIEHHbIN
K MPMMEHEHMIO SKCMEPUMEHTAABHBIN CTUMY-
ASTOP, AWM OAMH U3 €I0 CUHOHMMOB, N=17

BAA, B OTHOLLIEHMM KOTOPBIX PAHEE BbIAO
HANPABAEHO NPEAYNPEANTEABHOE NMUCbMO
FDA B CBf31 C HOAMYMEM B-METUACDEHDTU-
ACMMHA MAW OKTOAPUHA. BbIAM AOCTYMHbI AAS
npuobpeTeHms Yepes MHTepHET B SHBAPE
2022r., n=9

BAA, kOTOpble BblAM MAPKMPOBAHbI KAK
COAEPXALLME HE PA3PELLEHHDIM K MPUMe-
HEHMIO KOTHUTMBHBIM MPENAPAT LeHTpodbe-
HOKCWH, n=7

HeyCcTaHOBAEHHOE KOAMYECTBO AOBBOK,
NMPEANOAOXKUTEABHO COAEPXKALLIMX AHABOAM-
4eCcKme CTEPOUAbI M/UAM MPOTOPMOHBI, NPK-
OBpETEHHbIX AO AeKaBPA 2014 1.

BAA, MPEANOAOXKMTEABHO COAEPXKALLIME TAIO-
KOKOPTUKOUABI, N=5

BAA, AOCTYMHbIE AAS MOKYMKM B MIHTEPHETE
(MOAYAFTOPbI FOPMOHOABHOW PETYAILINM,
CTUMYASTOPbI POCTA MbILLIEYHOM MACCBI, (OKW-
pOCXKMraTeAmy), n=66é

HeropmoHaAbHbIE CYNAEMEHTbI, Mprobpe-
TEHHbIE B AMTEKAX M OCPULIMAABHBIX MATQ3M-
Hax, n=30

BeAkoBble CynAeMeEHTbI, NPUOBPEeTEHHbIE
B OCOACHH- M OHAQMH-MAra3mMHax, N=198

BAA, MonyAspHble CpeAl CNOPTCMEHOB, N=67

BAA, n=35

BAA AAS CHWXEHMS MT, n=120

p-CUHEDPUH,
M30MPOMNMUAHOPCUHEDPUH, MUKAMMAOH,
XUrEHAMMH,

QAKOAOMABI MMNEPUHA,

B-MN2A,
R-B-METUACDEHITUACMMH,
R-N-6€eH3MA-Q-AOEHITUACMMH,
N, N-AMMETUA-B-dDEHETUACMMH
N-meTuA,

9 AMCPEHITUAOMMH TOPAEHMH,
DMAA,

ombepaLeram

AuvocrenuH (50%),
5-QAbAPA-TMAPOKCU-ACKCOTEHWH (25%),
doeHnbyT (25%), aHapoCT-3,5-Anen-7,17-
AVOH (25%),

B-3KAMCTEPOH (25%),
7-KETO-AETMAPOIMMAHAPOCTEPOH (25%)

Mupavetam (100%)

OmbBepauetam (100%),
aHvpaueTam (20%),
BUHNouetH (10%),
peHmbyT (10%),
MMKAMMAOH (10%)

AetepeHon (76%),
dbeHnpomeTamuH (24%),
OKCUAOCOPWH (24 %),

OKTOAPWH (18%), DMBA (12%),
B-METUADEHMAITUACMUH (12%),
XUreHammH (6%), DMAA (6%),
1,4-AMMETUACMUACMUH (6 %)

MeTUACMHEDPIMH, OKTOAPWH,
1,4-AMMETUACMUACMUH, OMBEPALIETAM

LleHTpodbeHokcuH (100%)

17B-TMAPOKCK-20, 170 -AMMETUA-5-
QHAPOCTAH-3-OH,

AEKCOMETA30H,
2,17a-dimethyl-17p-hydroxy-5a-
androst-1- en-3-one

MPEAHM30H, NPEAHU3OH ALLETAT,
NPEAHU3OAOH, TMAPOKOPTU3OH,
TMAPOKOPTU3OH aLLeTaT

1 AEKCOMETA30H

B 38% MccAeAyeMbIX CYMAEMEHTOB
OBHAPYXEHbI: KCUAOPPUH, BMPEA 1
N, B-AMMETUACDEHITUACMUH,
CTUMYASTOP 4-METUATEKCOH-2-MWH,
DMAA; aHaBOAMYECKME CTEPOUAbI
B©OAAMOH U 5-OHAPOCTEH-3B,170-ANOA;
6€e10-2-aroHNCT XMreHammH 1 6eta-
BAOKATOP BUCOMPOAOA

4-QHAPOCTEHAMOH

TeCTOCTEPOH M CTAHO30AOA
(oBHapy>keHbl B 2 06pasLax). B 3
NMPOAYKTAX, 30KYMNAEHHbIX B Kopee, Obla
OBHAPYXXEH 5A-TMAPOKCUAQKCOTEHMH

DHEA, METMAQHAPOCTEHAMOA,
KAQYCTEPOH, TECTOCTEPOHA MPOMUOHAT,
5a-aHapocTaH-3a,17b-amMoA

M NPOrecTepoH

DMBA

CubyTpammH

67 % BAA COAEPXAAU HE3QIBAEHHbIE BELLLECTBA

B NpoAYKLMM BbIAW OBHAPYXXEHDBI PA3AMYHbIE
dOAABCUTOMKATBI, B TOM YUCAE HE PA3PELLEHHbIN
K MPMMEHEHMIO AEKAPCTBEHHBIM NPENAPAT U AK-
3AMHEPCKUIN CTEPOUA,

Bce NpOAyKTbl COAEPXAAM MUPALLETAM B AO3AX
B AMANA30He OT 831 Mr A0 1542 Mr HO nopLMiO

Mpoaykums coaepara A0 400% OT OBbIMHOM
AO3bl HOOTPONMHOrO NPENAPATA M AO 4 HE Pa3-
PELLEHHbIX K MOUMEHEHMUIO AEKAPCTBEHHbIX
CPEACTB B KODKAOM MPOAYKTE

OBHAPYXXEHO 9 3aMPELLLEHHbBIX CTUMYASTOPOB
1 8 PA3AMYHBIX CMECEN CTUMYASTOPOB, MPUYEM
B KODKAOM MPOAYKTE BbIIBAEHO AO 4 3KCNEPH-
MEHTAABHbBIX CTUMYAATOPOB

B 5 npoAyKTaX OblA OBHAPYXXEH 3aMNPELLEHHbIN
FDA MHIpEAMEHT, HECMOTPA HO PAHEE NOAYYEH-
Hble NPeAynpPeANTEAbHbIE MMCbMA

LLeHTPODEHOKCHH NPUCYTCTBOBAA BO BCEX MPO-
AYKTOX B AO30X OT 79 A0 251 M HO MOPLIMIO

B GHOAM3MPYEMBIX MPENAPATAX ObIAO BbISBAEHO
3 AHABOAMHECKMX CTEPOMAC

Bce 06pasLLbl COAEPXKTAM TAOKOKOPTUKOMADI

B 25 13 66 BAA (38 %) BblAv OBHAPY>KEHbI HE3a-
SBAEHHblE AOMMHrOBblE BELLLECTBA. 3 BAA (4,5%)
MOTYT MPEACTABASTb PUCK AAS 3A0POBbS B LLIEAOM

A0 37 % MCCAEAYEMBIX OBPA3LIOB COAEPXKAAM
3anpeLLLEeHHblE NPenapaTbl (4-QHAPOCTEHAMOH
OblA OOHAPYXeH B 11 0bpasLLax)

AAC 6blAM OBHAPYXXEHbI B 5 GEAKOBbIX CyMNAE-
MEHTAX

Ao 10% NPOAYKTOB, MAEHTUCPULIMPOBAHHBIX KOK
QAMMUHOKMCAOTbI U MOTPEBAIEMBIX MPOGDECCHO-
HOABHbBIMM CMIOPTCMEHAMM, OKAZAAMCh 3ArPA3-
HEHHbIMM

1 u3 uccaeayembix BAA (3%) oKa3aACH doaAbCH-
PULMPOBAHHBIM

B 27 13 120 BAA 0BHAPY>XEH CUOYTPAMMH
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beAkoBble A0BCBKK (BEAKOBbIE KOHLLEHTPATHI,

Walpurgis,  n=9), npenapartbl KpeatMHa, N=15, 1 3KCTPAK-  HAHAPOAOH, TectocTepoH 1 DHEA, Mccaeayemble TerHepPbl COAEPXKAAM 3aMPELLLEH-
2020 [39] Tbl (HOTYPAABHBIX XUpPOCxKMrateaem 13 Citrus  5-aHAPOCTAH-3,17-AMOH Hble AAC
aurantium, n=4, n=48
Avula, 2019 3SproreHHble BAA 1 BAA AAS CHWDKEHMS MT, Ase TpeT AOBABOK COAEPXKAAM COEANHEHMS,
[40] n=27 REHUASTUAGMUH M| ETOIMPON3BOAbIS He YKA3QHHbIE HO 3TUKETKE MPOAYKTA
Shin, 2020 _ CUHePUH BbiA OBHAPYXEH B 8 BAA AAR CHU-
[41] BAA, n=64 CuHedbpuH R
BAA POCTUTEABHOTO NPOMCXOKACHMS MapPK1POBKA BOABLLMHCTBA KOMMEPYECKMX MPO-
Rangelov, (Nelumbo nucifera, Nandina domestica, e AYKTOB HEACHQA B OTHOLLIEHMM KOAMYECTBEHHOIO
2022 [42] Tinospora crispa 1 Apyrme) COAEPXKAHNA XUTEHAMMHA B KOHKPETHOM pacCTe-
P @ Py HUM UAKM SKCTPAKTE
AT BbIAO BbISBAEHO HOAMYME HE3AAEKACPMPOBAHHbBIX
2020 43’] BAA, n=52 MBceBAOIdDEAPMH BeLecTs B 11 06pasLax, rae Hamboaee pacnpo-
CTPAHEHHbIM OKA3QACS MCEBAOIDEAPUH
Zhang, BAA (>kvakue 1 TBEpAbIE), MPUMOBPETEHHbIE L_erifcgfffgéA oETEAvE, BEEA AAC 6BblIAK OBHAPYXXEHBI CPEAM CBOBOAHO MPO-
2022 [44] B OQOAQMH- M OHAQMH-MArasmHax, N >300 P P ’ ACBOEMbIX BAA

1 6-Br-aHAPOCTEHAMOH

MpmumeyaHmne: AAC — aHABOAMYECKME AHAPOTEHHbIE CTEPOMABI, BAA — BMOAOrMYECKM AKTMBHBIE AOBCBKM, MT — Macca Teaa, BMPEA — B-metnadoe-
HUASTUAGMUMH, DHEA — AernapoanmanapoctepoH, DMAA - 1,3-aMmeTuAammH, DMBA — 1,3-aMmeTnabytaamiH, DSHEA - Dietary Supplement Health
and Education Act (3aKoH 0 3A0pOBbe 1 OBPA3OBAHMK B OBAQCTM AMETUHECKMX AOBABOK), ETH — N, a-Aneatna-cpeHnAaTmaammH, FDA - Food and
Drug Administration (YnpasAeHme No CAHUTAPHOMY HOA30PY 3Q KOYECTBOM MMLLLEBbIX MPOAYKTOB M MEAMKAMEHTOB).

Obcy:xnenue
B pa3HBIX Buiax cropra, CTpaHax ¥ Ha pa3HbIX YPOBHSX

COPEBHOBAHMH HCIOJIB30BAaHNE MTUILEBBIX J100aBOK SIBISIETCS

OOBIYHBIM sIBIICHHEM [45], mpudeM coodiaercst o 0osee BBICO-
KOM HCHONb30BaHUY HA MUTHBIX YpoBH:X [46]. Tlo onenkam

MIPEIBIY X 0030pOB, paCIPOCTPAHEHHOCTH HCITOIb30Ba-
HUS 100aBOK Cpe/iu CIIOPTCMEHOB cocTasisiet ot 11 1o 100%

B 3aBHCHUMOCTH OT HECKOJIKUX (DaKTOpPOB, BKIIIOUYAsl YPOBEHb

COpPEBHOBAHUI, BUJ| CIIOPTa U HAIIPaBJICHUS HCIIOIb30BAHUS

cymieMeHToB [46, 47]. Kak u B city4ae ¢ onpeeneHueM caMux

IIPOAYKTOB, YHUBEPCAILHOIO MOAXO0AA K perynupoBaHuio bA ]

HE CyI[ECTBYET, pa3padoTaHo MHOXECTBO Pa3JIMUHBIX CHCTEM,
KOTOpBIE B OCHOBHOM OTPAKAIOT HALIMOHAJIBHBIE, PETHOHAIBHbIE

npyuopuTeTHl ¥ motpedbHoctu. Harpumep, B CILIA menaronuH

perynupyercs kak BAJl, B Kanane on cunTaercs HaTypajlbHbIM

MIPOLYKTOM AJIS 310POBb, a B ABCTpaIMU OTITyCKAeTCs IO pe-
uenty Bpada [48]. Kpome Toro, HHIyCTpUs NHIIEBBIX T00aBOK

pacIIMpsIIach ¢ YIpoXaroLel CKOPOCTHIO, MPEBBIIIAs BO3MOXK-
HOCTH FOCYJAPCTBEHHBIX OPTaHOB 10 PETYIHNPOBAHUIO PHIHKA

u 3amuTe norpedureneii [49]. [Tpu aToM, Kak cooOIIaIOT MHOTHE

HCCIeIOBaHs, HeKoTopble 13 BAJ] MoryT OBITH BpeHBI IS 310-
poBbs yesnoBeka [50, 51]. Tlo ouenkam, exeronso B CLIIA 23000

TIOCEIICHNH OTAENEHUH HEOTIOKHOM MOMOIIY OOBSCHSIOTCS

HeXeJIaTeIbHBIMU SIBIICHUSIMH, CBSI3aHHBIMH C YIIOTpeOlIeHHEM

MUIIEBBIX 100aBoK [52]. MiccienoBaHus Takke MOKa3ald, 9To

ynorpe0bieHne 106aBOK KOPPEIUpPYyeT C TOUHTOBBIM TI0Be-
JICHHEM WJIN CO3/1aeT HaMepeHHe K yIOTPeOICHHUIO JIOMTUHTa

[53]. Xotsa MaciTaObl HapyIeHUH aHTHAOTTMHTOBBIX MIPABHII,
CBSI3aHHBIX C UCIIOIB30BaHHEM JI00aBOK, €Il HE N3BECTHBI, PUCK

TIPUCYTCTBUS 3alIpEICHHBIX BEIIECTB B J0OABKaX COXPAHSAETCS

Ha npoTspkeHuu Aecsatwietyid [33]. Ha ganHbIi MOMEHT yrpo3a
TIPU3HAETCS HEOOJBILOH, HO peanbHON MPOOIEMOH, C KOTOpOH

CTAJIKUBAIOTCS CIOPTCMEHBI, YYaCTBYIOLINE B COPEBHOBAHUSIX,
penIaMEHTHPYEMBIX aHTHIOTTMHTOBBIMH ITPABHIIaMH. XOTs HOJI-
HBIA MacmITad 3Tol IpoOIeMbl HEN3BECTEH, HEKOTOPBIE OLIEHKH

ObumH crienansl. B 0630pe Outram u Stewart otMedaeTcst, 4To
puMepHO 6—9 % 3aperucTpUpoBaHHbIX CIIy4aeB IPUMEHECHUS

JIOTIMHI'A SBIISIOTCSI PE3yJIBTaTOM ITpHUeMa CIIOpTCMEHaMHU J100a-
BOK, COJICp KaIlHX 3alpelieHHbIe BemmecTsa [54]. B 063ope Jagim

U COaBT. yKa3aHo, 4To oT 10 1o 30% BAJl moryT comep:xarb
3anpenicHHbIe BeriecTBa [55]. Mccnenopanne Kozhuharov
U COaBT. oka3ano [3], uto u3 3132 npoaHanu3UpOBaHHBIX
umu BAJ] puck HenpenHaMepeHHOro IOMHUHIa U3-3a 3arpsi3He-
HHs 7100aBOK cocTaBisii 28 %. DTo ObLIO CBSI3aHO MO0 C TEM,
YTO 3alpeICHHBIC BEIIECTBA HE OBUTH YKa3aHbI Ha 3TUKETKAX,
00 ¢ TeM, 4TO (PaKTHUICCKUE HHTPEIUCHTHI WU UX KOJIH-
YECTBO OTIMYAJIHCH OT TOTO, YTO OBLIO YKa3aHO Ha MPOIYKTE.
Hccnenosanue Martinez-Sanz u coaBrt. [56], mocBsILIeHHOE
nzyueHuto npumenenus: bAJ B cnopre, nposeneHHoe B 12
CTpaHax, I0Ka3ao, YTO YpOBEHb 3arpsI3HEHUS COCTABIISET OT 12
110 58 %. YuuThIBast, 4YTO CIOPTCMEHBI, KaK U3BECTHO, SIBIISIOTCS
yacteiMu IoTpeduTensmu BAJl, pacnpocTpaHeHHOCTh 3arpsi3-
HEHUS B 9TUX NPONYKTaX NPEACTaBISIET IJIsl HUX 3HAUYUTENbHBIH
puck [57]. Tem He menee nokynka bA/] octaercs yrpo3oi
JUTSL CHOPTCMEHOB, TMOCKOJIbKY JIa)Ke CTOPOHHUE OpraHu3aluu
I10 TECTUPOBAHUIO U MPOBEPKE HE JAIOT HUKAKUX IapaHTUil. ITO
CBSI3aHO C TEM, YTO HH OJIFH OPTaH IO CePTUPUKALIN HE MOKET
MIPOBEPSATH KAXKIOE BEIICCTBO U3 PErYIIPHO OOHOBIISEMOTO
3anpemeHHoro crucka BAJIA [58].

3akin04ueHue

[Morpebnenne BAJ] mo-npexxHeMy ocTaercst MoIyIsipHON
CTpaTeruei At CHOPTCMEHOB, KOTOPHIE HAJICKOTCS YIYUIINTh
Pa3MYHBIC aCIEKTHI pab0TOCIIOCOOHOCTH M 3710poBbsi. OHAKO
€CTh JIaHHBIE O peasbHOM Bpesie npruema bA I, mockonbKy u3-3a
HEITUYHON NMPAKTHKH IIPOU3BOJICTBA U MAPKETHHTA HEKOTOPBIE
MIPOAYKTBI MOTYT COEPKATh He3asIBICHHbIE MM HeJleTalbHbIE
BemiecTBa. CIOPTCMEHBI TOJKHBI OCO3HABATh PUCK MOTyYe-
HUS NOJIOKUTEIBHOTO Pe3yJibTaTa TeCTa U3-3a 3arpsi3HEHUs
BAJI BemmectBoM, 3anpemmeHHsIM BAJIA, 1 TOMHUTB IPUHIMI
CTPOroi OTBETCTBEHHOCTH, KOTOPBIN IIACUT: «ITO JUYHAs
00513aHHOCTD Ka)K/I0TO CIIOPTCMEHA — CIIEANUTH 33 TEM, YTOObI
3ampeleHHast CyOCTaHIMs He TToTalia B €r0 MM €€ OpraHu3M».
Cornacno Kogexcy BAJTA, ciopTCMeHBI HECYyT OTBETCTBEH-
HOCTb 32 JFOOYIO 3apenieHHYI0 CYOCTAHIIHIO, €€ METaOOIHUTHI
WM MapKepsl, OOHapyXeHHbIE B UX 1podax. CopTcMeHsbI
Y TPEHEPHI TOJKHBI OBITH OCBEIOMJICHBI U ITOCTOSTHHO 00-
HOBJISITH MH(OPMALTHIO O BOIIPOCAaX, CBSI3aHHBIX C IOTpeoIe-
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HueM BAJl, ¥ TOIDKHBI IPOSIBIIATH OOJIBIIYIO OCTOPOXKHOCTh
IpU BBIOOpPE CYTIIEMEHTOB, IOJDKHBIM 00pa3oM HHGOPMHUPYS
cebst 00 ux 3(h(heKTUBHOCTH C UCHOJIB30BaHUEM HayqIHO 000-
CHOBaHHBIX HCCIICIOBAaHUH U MPOBEPSISt rapaHTHUH MTPOLYKTa.
MenuuHckre paOOTHUKH JOJDKHBI TTOOIIPSTH CIIOPTCMEHOB
BBIOMPATH ITPOYKTHI, OLICHEHHbIE CTOPOHHUMH OpraHU3alisIMH,
U CIIEZIUTH 3a COONII0IEeHNEeM TpeOOBaHHH, KOT/a 3TO BO3MOXKHO.
HeoOxonuMbl JONOMTHATENEHBIE HCCIIEIOBAHMS B OTHOLIEHUN
pa3paboTku 00pa3oBaTeNbHBIX IPOrpaMM, CBI3aHHBIX ¢ BAL,
TIpeIHa3HaYeHHBIX TS [IPEeJOTBPALCHHUS HEeIPEIHaMEPEHHOTO
TIPUMEHEHUS JIONMHTa CIIOPTCMEHAMH, a Takxke 3((EKTUBHOCTH
Takux rnporpamm. Kpome toro, Heooxonumo Golee cTporoe pe-
rylupoBaHue st oOecriedeHnst 6e30macHoCTH ¥ YicToThl BAJT,
a TaKKe IS 3alUTHI 30POBbS HACEIICHHS OT IIOTpeOIICHHS
He3asIBJICHHBIX WJIM 3aTrPSI3HEHHBIX BEIecTB. Takke ciemyer
IIPOBECTH JIOTIOJTHUTENILHBIC CCIIEI0BAHMS, YTOOBI OIIpee-
JIUTH CTEIIEHb B3aUMOJICHCTBHS CIIOPTCMEHOB C HaI€KHBIMHU
HCTOYHUKAMHU HHPOPMAITMH U JJOCTYITHOCTh TaKHX PECYPCOB
JUISL MEJULITHCKUX PAOOTHHUKOB U CIIOPTCMEHOB.
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