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O0ma xapakTepuCTHKAa Ha JAWcepTANMOHHMA TpyA: llpencraBeHusaT aucepranyoHEH
Tpya oT Tans 3anpsiHoBa llleliTaHOBa 1enu a CpaBHU CTEPOUAHMA NMPO(UI HA HECTIOPTYBAIU U
CHOPTYBAalld B pa3iMyHa CTENeH MJIaJud XOopa W Ja I0COYM MOAXOIAIIM Ouomapkepu 3a
aJlanTallMOHHY MPOMEHHU B CTEPOUAOreHe3aTa Npu GU3NYECKO HaTOBapBaHe.

HezaBucumo ot HaTpynaHus orpoMeH ONUT B 00JacTTa Ha ajanTalusaTa Ha OpraHu3Ma KbM
(u3nYeckn HaTOBapBaHUS U POJSATa Ha aHAOONHUTE aHApPOreHHH cTtepouu (AAS) 3a ToBa, KakTo U
U BCE MO-100pOTO MO3HABaHE OT CIIOPTHUTE CHEIMAIMCTU Ha HEXEJaHUTE CTPaHUYHH e(eKTH,
CBbp3aHM C aHaboJHaTa CTUMYyJalMs, HAKOM CIOPTYBAlM NpUOSrBaT A0 ymnoTpedara Ha
CTEPOUCHIbPIKALIM IPENapaTy 3a MOANOMaraHe Ha Bb3CTaHOBSIBAHETO U IIOCTUIaHE HA M0-BUCOKU
CHOPTHHU NOCTHXKEeHUs. OTKpUBAHETO Ha €K30T€HHO IMPHJIOKEHM CUHTETUYHM aHallo3u Ha AAS e
BaXHO, THh KaTO MHOTO OT TAX ca BKIOYeHH B 3aOpaHuTenHusi crnuchbk Ha CBeToBHAaTa
antugonuHrona arenuus (WADA). 3a nenra ce cinefst NpoOMEHUTE B yPUHHUS CTEPOUICH PO
B T. Hap. ,,buonornuyen macnopt Ha crnoptucta’. MIHPOpMaTUBHOCTTa Ha JaHHUTE, BbBEIEHH 3a
BCEKU CIOPTUCT 4pe3 HEroBUsl OMOJIOTMYEH MAacopT, TpsOBa fa Ob/ie MHTEPIIPETUPAHA NIPABHIIHO,
npocie/iBaHa MEpPUOANYHO U OlLleHeHa ekcrnepTHo. [losne3Ho e na ce B3emar npeaBu U APYTU
¢dakropu (mOJ, BB3pACT, ETHUYECKA MPHHAUICKHOCT, METAOOIUTHH OCOOCHOCTH, CH3MMHA
UHIYKIHS WIK UHXUOUpPaHe, HIUPKaJHU PUTMH U (U3NYECKa aKTUBHOCT), KOUTO MOTAT J1a TIOBIIHSSAT
OuocHHTe3a, METaboJIM3Ma U eKCKPELUsITa Ha CTEPOUINTE.

@dusnuecKkuTe HATOBApBaHMs OKAa3BaT BIUSHHE BbPXY OOMsHATa Ha CTEPOUAMTE, KOETO Ce
u3passBa B aJanTalys Ha XOpPMOHAJIHATa peryjauus npu penoBHO cropryBaHe. [lo3HaBaHeTo Ha
MapKepuTe 3a Ta3W ajanTalus U TAXHaTa JOCTOBEPHOCT, LIE JONPUHECE 3a H3IMOJI3BAHETO Ha
OOIIOBANIMZICH METOJA OT JIabOpaTOpUUTE 3a KOHTPOJ HAa CHOPTHHUS craTyc. llpeacraBeHHsT
JMCEPTALlMOHHEH TPy ce 0a3upa Ha KOJMYECTBEHO OIpENeIssHE Ha €HJAOT€HHH CTEPOMAU 4Ype3
GC-MS merton, Banuaupan 1o uznckBanuara Ha [SO 17025 u ISL u TD EAAS na WADA. Tosa e
HEroBO OCHOBHO MpPEAMMCTBO. AHAJM3bT HAa JAHHUTE OT CTEPOMAHMS YPHUHEH MPOo(Hi MOXe na
nane wHQOpMAaLMs 3a aJanTalnusATa Ha CIOPTUCTa KbM (PH3MUECKUTE HATOBapBaHUS M Ja ce
U3I0JI3BA KAaTO HEHMHBAa3MBEH METOJ 3a KOHTPOJ Ha TPEHUpOBBUYHMSA mpouec. lIpaBunHoTo
IUIAHUPAHE U KOHTPOJIMpAaHE Ha TPEHUPOBKATA € OT KJIIOYOBO 3HAYEHUE 3a BCEKM €IUH CIOPT.
[Tpopecuonannoro wusnon3BaHe Ha AAS Mapkepure Lie JONpPUHECE 3a ONTUMM3MpPAHE Ha
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TPEeHUPOBBUHHUS TMpoLleC W 3a MOoAOoOpsiBAaHE Ha CIOPTHUTE MOCTIWKeHus. ToBa ompenens
AKTYQJIHOCTTA ¥ 3HAYUMOCTTA Ha JUCEPTALIHATA.

JucepTallmoHHUAT TPy € IpeAcTaBeH Ha 175 cTpaHulin, CTPYKTYpUpPaH € 0 ONPEICIICHUTE
W3HUCKBAHUS - YECTO M3IOI3BAHU CHKpAIEHUS, YBOJI, JIUTEPaTypeH 0030p, 1el, 3a7a4i U METOIH Ha
u3CcJe/IBaHe, pe3ydATaTH U aHalu3, 00CHXKAaHe, U3BOAM, MPEMOPbKU M MpuHOCH, OubOImorpadus.
Jobpe e onarneneH ¢ 13 ¢urypu u 24 tabiuim.

I'maBa mepBa ,.JIlutepaTrypen 0030p” ob6xBama 68 ctpanunu. Cunrtam, 4e TOH € aKkTyaseH,
KOETO ce JOMBbJIBA M OT (akTa, ue nmoutd 1/2 ot nurupanata aureparypa (380 3ariaaBust - BCHUKUTE
Ha JIaTMHULA) ca MyOnaukyBaHM mpe3 mnociaeanute 20 roauHu. Toll BKiIOUBAa ChbBPEMEHHHTE
NO3HaHUA MO NpoOseMa U MOKa3Ba OTIMYHATA OCBEJOMEHOCT Ha JIOKTOPaHTa IO TeMaTukara. B
TO3M pa3fen ca ONHCAaHH U3KIIOYUTEIHO MOAPOOHO XMMHYHATa CTPYKTypa, OHOCHHTE3a,
MeXaHU3Ma Ha JACWCTBUE, eKCKpEeuusaTa U T.H. Ha CTEPOUTHHUTE XOpMOHHU. OT/EICHHU ca CIIeUaIHU
IJIaBU 32 YPUHHUS CTEPOUACH METa0O0JIOM, CTEPOMAHMSA MpodM U HaclopT Ha cropTucta. ToBa
JlaBa CTaTyT Ha JAMCEPTALMOHHUS TPYyJ Ha IIEHHO PBKOBOJCTBO, KOETO IL€ C€ MOJI3Ba ABJIT0 BpeMe
KaTO CTaHAapT MPH TECTBAHETO Ha CIIOPTUCTUTE W HEMHBA3UBHOTO IPOCIEASBAHE HA JIMHAMHKATa
W/WIM aJanTanusaTa Ha CIOPTHCTAa B XOAa HAa TPEHUPOBBUHHS mporec. MimaMm emaHa mpenopbka
OTHOCHO HSIKOM OT TEPMHHHUTE W CHKPALICHHUATA B JIUTEPATypHUsS 0030p. JJOKTOpaHTHT, KOWTO MMa
MHOT'O ONUT B TEPMUHOJIOTHUATA, OOpaBH MPO(ECHOHATHO C Hesl, HO YECTO MPOIyCKa /1a 00SICHU B
HAyaJo0TO Ha TMOSBSBAHETO HA JaJleHO MOHATHE HErOBOTO 3HAYEHHWE WIM BBBEIE I[UIOTO MY
U3IUCBaHE MPU ChKpallleHHueTo. ToBa 3aTpyAHsABA YeTEHETO U 01 Omiio 1o0pe B ObAeIy TpyJ0Be Aa
O0bae choOpa3eHo (Hamp. TepMuHa ,,MeradbosaoM”). Karo choTHOIIEHHE 0030pHATa YacT € ¢ MpeBec
CIpsIMO OCTaHajaTa dYacT OT JuCepTalusITa, HO TOBa HE HaMausiBa JOCTOMHCTBaTa Ha
JMCEPTALIMOHHUS TPYJ, @ HalIpOTHB g oOoraTsBa. JluteparypHusT 0030p 3aBbpIuBa ¢ popMmyupane
Ha pabOTHa XMIOTe3a, KOATO TEMAaTHYHO HACOYBAa KbM H3BEXKJAHE Ha LI€NTa Ha JUCEPTALMOHHUSA

TPy

BropusT pasmen e ozarnmaseH ,lles, 3agaum m MeToAMm Ha u3cjaeaBaHe” W oOxBama 7
crpannuu. llenra e: ,,Jla ce HampaBu aHanmM3 Ha CTEPOMIHHUS NPOQMI HA HECHOPTYBAIIH,
CHOPTYBAIlM B CBOOOAHOTO BpEME M aKTUBHO CIIOPTYBAIIM MBKE U HKEHH .

3amaunte ca MpaBWIHO (OPMYJIHpPaHU W OTroBapsAT Ha uenrta. [locoueHu ca 00EKT u
peaAMET Ha M3CieBaHeTo. TyK ca OmMMCaHW U3CJIEIBAHHUTE JIMIA, KOUTO ca rojissM Opout (573), ot
nBata moja u Ha BB3pacT 18-30 rommuu. Te ca pasgeneHu ChINO Taka criopen (Gu3uveckara cu
aKTUBHOCT - HECHOPTYBAIllM, CIOPTYBAllM B CBOOOAHOTO BpeME€ M aKTUBHO cropTyBamm. Cien
BanuaupaHe cnopen kpurepunte Ha WADA, Ha ctatuctuuecka oOpaboTka ca mojaioxeHu 149
npoOu Ha xeHu 1 289 mpobu Ha Mbke. BrirodueHuTe B U3CIIEIBAHETO AKTUBHO CIIOPTYBAIIHU MbKE
1 KeHH ca MaJKo Ha Opoi U ca caMO OT eIuH BHJ cropT. ToBa € 00sICHUMO, Thi KaTO HAOABSIHETO
Ha M3CJIEBAaHM JIMLA, OCOOCHO TaKMBa, KOUTO MMAT HATOBAapEH TPEHHUPOBBYEH rpaduk He € JIECHO.
Ho toBa mosxe ga Ob/1e MOBO 32 pa3mIMpsiBaHe HA TO3H TPYJ B Obele.

B Ta3u rnaBa Ha AMcepTAMOHHUS TPYJl € ONMCAaHA M OpraHU3alMsTa Ha U3CJIEIBAHETO U
camata Meronuka. CmdaraM, ue TS € MpeicTaBeHa Jgocta Oerno. ToBa, BEpOSTHO € OMpaBIaHO,
uMaiiku ce mpenBun (akra, e XpoMaTorpad)CKUSAT METOJI C€ H3MOJ3Ba OT/AaBHA B pEIHIla
nabopaTopuu, CTaHAAPTH3MPAH €, KaKTO M J00pe mo3HaT. M3TbkHaTo e, ye e m3non3Ban GC-MS
METOJ 3a KOJMYECTBEHO ONpeAessiHE HAa €HJOTEHHHM CTepOUIN B YPUHHH NPOOH, BaIUIUPAH IO



m3uckBanusaTa Ha ISO 17025 u ISL u TD EAAS na WADA, koiTO € Ha pa3nojoXKeHUue Ha
aKpeUTUPAHUTE AHTUIONUHTOBH J1abOpaTOpMH W TIO3BOJISIBA JOCTOBEPHOCT M CPAaBHUMOCT Ha
MOJIyYE€HUTE PE3yITATH.

3a crarucTudeckara oOpabOTKa Ha TMONYYCHHUTE PE3YyITaTH € MPUIIOKEH BapUAIlMOHEH
aHaJIM3 Ype3 M3IMOI3BAHETO Ha crienuanu3upan codryep 3a papmakonornynu nanuu Refval 4.11. u
SPSS 26. Tps6Ba ga ce orOenexku, ye MpPU aHAIM3a Ha PE3YITATHTE Ca M3IOJI3BaHM aICKBAaTHH
CTaTUCTUYECKU METOJM, KOUTO ca MPUJIOKEHU MpaBoMepHO. HampaBeHu ca BapuallMOHEH aHAIIU3
Ha TOJYyYEHUTE PE3yJTaTh M OmpenesiHe Ha pedepeHTHUTE TPaHUIM HA KOHIEHTPAIIMUTE Ha
cTrepouau B ypuHata. [IpoBepkara 3a HOpMaIHOCT Ha pa3NpeAeICHUETO Ha JaHHUTE € 110 METO/A Ha
Kolmogorov-Smirnov. Pa3nukure B MeauaHUTE Ha TMOJNYYCHUTE PE3YyATaTH OT PANUYHUTE
U3CJIeIBaHU TPYNH ca u3BbpIIeHu ¢ HenmapameTpuuHa ANOVA 3a He3aBUCHMU U3BaJIKU — METOJ Ha
Kruskal-Wallis upe3 post hoc Tect Ha Bonferroni.

Tpera rnaBa e o3arnaBeHa ,,Pe3yjararu m aHaam3” u € npejacraBeHa Ha 50 cTpaHMLIM OT
noceptanusTa. Te ca nmobpe onarneneHu upe3 21 tabmuuu. Hskonko Tabmumm (3-8) mpeacraBsr
OTCTpaHeHHu npodu, criopen kpurepunure Ha WADA. ToBa nokasBa 100puTe YMEHHS Ha IOKTOPaHTA
3a paboTa ¢ MHOXECTBO CKCIICPUMEHTAIHW JaHHU, KAaKTO W TIO3HAHUATA W KOHKPETHO 3a
BaJIMJAIIMOHHUTE TTApaMEeTPU Ha METOa 3a KOJIMYECTBEHO OIPEACIITHE Ha CTEPOUIN B YPUHA.

[IpencraBenu ca pedepeHTHUTE CTOWHOCTH Ha KOHIICHTpaIMuTe Ha AAS B ypHUHa U TEXHU
choTHOIIeHUsT (Tabn. 9 m 10) 3a mer oT rpynuTe Ha U3CIEABAHHUTE JIHIA, KOETO € IMOJIE3HO 3a
MOJI3BaHE B CHOpTHaTa TnpakThka. B Tabn. 11-22 ca pameHn BapualMoOHEH aHaIUu3 Ha
CHOTHOIIEHHUATA MEXKIY KOHIIEHTPAIIMUTE Ha W3CIEABAHUTE CTEPOHWIM B YpHUHA TPU PA3TUIHHUTE
u3cinenBanu rpynu. Tabmmma 23 wmma o0oOmiaBamy XapakTep KaTro CBHIIOCTaBS JIOKa3aHHUTE
JIOCTOBEPHU PA3JIMKU MEXK]y KOHILIEHTpauuute Ha AAS B ypuHa U ChOTHOIICHUSTA MEXIY TSIX C
HernapameTpuuHus TecT Ha Kruskal-Wallis.

Cnopen mocTtaBeHaTa Iel M 3aJauyd € HAalNpaBeH CPaBHUTENICH aHajiN3 Ha CTEPOUTHUS
npodwT Ha JIUIA, C pa3inyHa CTeTeH Ha u3nyecko HaToBapBaHe. [ maBara “Pesynraru” 3aBbpiiBa
¢ oboOmurennata Ttabnumna. [loOaBsHEeTO B Kpas Ha TO3M pa3liel Ha HIKOJIKO TOYKH 3a
WHTEPIIPETAINS Ha JAHHUTE O YJIECHUIIO MHOTOKPATHO BB3IIPUEMAHETO Ha PE3YJITATUTE.

PaznensT ,,JAlMckycuss”’ e mpeactBeH Ha 7 cTpaHuiud. JMCKyTHpaHM ca MpelcTaBeHUTE
pedepeHTHH CTOMHOCTU 3a EKCIEPUMEHTATHUTE TPYyNHU OT JABaTa IoJia C pa3jMyHa CTENEH Ha
(u3nyecka aKkTUBHOCT U TOBA, Y€ T€ Ca €IHOPOIHH TMOIyJIAINH, KOETO HEChbMHEHO € mojie3Ho. Camo
rpynara Ha aKTHBHO CIIOPTYBAIIUTE JKEHHU € MaJjka, 3a Ja ObJaT U3YHCICHU peepeHTHH IPaHULIU
3a cyOCTaHUUUTE, BKJIOUYEHU B CTEPOUIHUS TPOPUIL.

Tpil kKaro He ce OTKPUBAT CTATHCTUYECKM 3HAYUMH Pa3lIMKH, 3a KOWTO M Ja € OT
MOKa3aTeInTe MEX1y IPyNUTe Ha HECTIOPTYBAIIUTE U CIIOPTYBAIIUTE B CBOOOHOTO BpeMe JIMLA U
Opy JBaTa IoOJia € JUCKYTUPaHO, Y€ peryJisipHaTa, yMepeHa (u3MuecKka aKTHMBHOCT HE OKa3Ba
BJIIMSIHUE BBPXY CTEPOUIHUS TPOQHIL.

OOcwxIaT ce M JT0Ka3aTelCTBa 3a MPOMEHEHA CKOPOCT Ha MeTa0oJM3Ma Ha aHJIPOreHUTE
IIpU aKTHBHO CHOPTYBAIUTE MBKE W KeHHU. JIOKTOpaHTKaTa Mpearnosiara, 4e ToBa Ce ABDKH Ha
BEpPOATHO HaMmalisiBaHe Ha mnepudepHus M depHoapoOeH Merabonu3zbm Ha AAS. OcBeH TOBa,
AaKTUBHO CIIOPTYBAIIMTE KEHU 3aa3BaT HUBOTO Ha aKTUBEH aHJPOTeH (TECTOCTEPOH) Upe3 HaMalleH



nepudepeH MeTaboIU3bM, JOKATO MPU MBXKETE KbM TOBAa HamalsgBaHe ce J00aBs M MOHUKEHHS
4epHOIPOOCH METa00IH3BM.

[Ipu aKTHBHO CIIOPTYBALIUTE JIUIA U OT JBAaTa I0Ja Ce 3aabpiKa nepudepHust MeTaboIn3bM
Ha 11-oxcurenupanu C19-crepouan Kato NpuCHOcOOUTENECH MEXaHU3bM 3a 3alla3BaHe HAa HUBOTO
Ha aHJPOTeHHUTE B OTTOBOP Ha HaMaJlsiBaHE Ha METa0OIU3Ma UM.

Tans [leiitaHoBa 00CHKa HAMEPEHUTE CTATUCTUYECKH PA3IMKU U KOpEeJaliu, ChIIOCTaBs
M C MOAOOHU U3CielBaHUA U OOOCHOBaBa IOIYYEHHTE PE3ydTaTH, B Cllydad Ha pasiidKa C
pe3yaTaTuTe Ha OPYTH aBTOpU. TyK OTHOBO JIMYM MHOTO JJOOpaTa OCBEIOMEHOCT Ha TIOKTOPAHTA 110
TeMata W yMeloTo OopaBeHe ¢ Marepus, KosATo i e noOpe mo3nara. ToBa 3aTBBpIKIaBa
yOexieHneTo My, 3a 1o0para npodecroHaaHa u od1a HaydyHa noaroroska Ha Taus Lllelitanosa.

[TpoBenenu ca ronsm Opoil uM3ciieqBaHUs, U3BBPILIEHA € 3HAUMTENTHA Mo obeM paboTa 3a
aHaJIM3 M CTaTUCTHYEeCKa o00paboTka Ha TmMojydeHuTe pe3ynrard. Ha OGazara Ha TOBa ca
(hopMyIHpaHN HHTEPECHH U C BaYKHA MTPAKTHYECKA HACOYCHOCT U3BOIM U TIPUHOCH.

I'maBara ,,U3BoaM, nmpenopbku M NpuHOCH~ oOxBaima ABe cTpaHuuM. Hampasenute 7
U3BOJIa U 2 NPUHOCA HAITBJIHO OTrOBapsAT Ha 00OOIEHHETO Ha pesyiraTure. B nucepraunoHHus
TPYA ca AaJeHH TPH TOJIE3HHU 3a MPaKTUKaTa MPETOPHKHU 3a MPOCIeIsIBaHe Ha CTEPOHUTHUS MPOGUIT
Ha CIIOPTHCTUTE M MO TO3M HAYHMH 32 ONTHMHU3HUPAHE Ha TPEHHUPOBBYHHS IPOIIEC UYpe3 HaJlaraHe Ha
YTBBPJIEHHU CTaHJAPTH B Ta3u obnact. IIbpBaTa mpenopbka Oerre Mos 3a0eiexKa 1o OTHOIICHUE Ha
OpoiikaTta M3ClelBaHU JIMIA W BUAA CHOPT U Ce pajBaM, ye JUCepTaHTKaTa CH JaBa CMETKa 3a
HEMBJIHOCTTA Ha TpyJa B TOBA OTHOIIEHHUE, KOETO KaKTO 0TOEIsA3axX He € 10 HelfHa BUHA, a BBIIPOC
Ha opraHuzanus. ToBa JaBa ONTHMH3BM 3a TMPOIBIDKABAHE HA W3CIIEIBAHHITA B 00JIACTTa U
yCTaHOBSIBaHE HA pe()epeHTHH CTOWHOCTH Ha OMOMapKEepUTE OT CTEPOUTHHS PO, CIeU(PUIHN
3a OT/IEIHUTE CIIOPTOBE.

[IpencraBenu ca aBe MyOJMKAaMKU BbB BPb3Ka C JUCEPTALMOHHMS TPYJ, KaTo B eIHATa
Tans leliTaHOBa € €IMHCTBEH aBTOP, a B ipyraTa - BOAEII.

ABTOpedepaThT TOYHO U SICHO MPEJICTAaBI OCHOBHUTE aCTEKTH HA JUCEPTAIMOHHUS TPY U €
nobpe odopmen. 3abenexkara MU €, 4€ € C U3KIIOYUTEIHO ApeOeH MPUQPT U MPAKTHUYECCKU HE Ce
qere.



3akirouenue: J[McepTallMOHHUAT TPYJl € HAIIMCAH HA 100Bp Hay4eH €3HMK U Mpe/ICTaBIIsABa
BaKHO 32 CHBPEMEHHUS CIOPT U3cieaBane. Toil HEChbMHEHO MONMPHUHACS KbM CTaHIAPTU3UPAHUS B
CBETOBHATA TIPaKTHKa IMOJXOJl 3a OMpEJCNITHe Ha CTEPOUTHUS NPOPWI Ha CIOPTYBAllH U
HecniopTyBami. l[locoueHutre Oumomapkepu KaTo TMOKa3aTeld 3a aJanTalliOHHH TPOMEHU B
cTepoujorene3ara mpu (U3NYECKO HATOBApBaHE MoraT Ja c€ HW3MOJ3BaT 3a IUIaHUpPaHe,
KOHTPOJIMpaHE U ONTHUMU3UpPaHE Ha TPEHUPOBBUHHUSA mporiec. [lonydeHnTe 3HaHUS MpPEACTaBIABAT
WHTEpPEC 3a CICNHAIUCTUTE, paldoTemm B 00JIacTTa Ha CHOpTHATa (PU3MONIOTHS, TPEHBOPH,
CIIOPTUCTH U JIp. CIIOPTHU CHEIUATUCTH. Temara € akTyalHa, JucepTaduiIHa, a MOJy4YeHUTe U3BOIN
U TMPUHOCH Ca C TEOPETUYEH U MpUJIoKEeH Xapakrep. CuuraMm, 4ye ca H3INBJIHEHH BCUUYKHUTE
(hopManHN M3MCKBAaHUS HAa 3aKOHA 3a pa3BUTHE Ha aKaJleMUYHHs ChCTaB B PemyOmuka bearapus u
Ha [IpaBuinuka 3a HeroBoto npuinoxenue B HCA ,,Bacun JleBcku”

Ha 6a3ara Ha TrOpen3noKeHOTO JaBaM yOEIeHO IMOJIOKUTENIHA OIICHKA Ha AUCEPTAMOHHUS
TPYZ W IIpejjaraM Ha yBa)XacMHUTE YJIEHOBE HA HAYYHOTO >KypH Ja riacyBar Ha TaHs 3anpsiHOBa
HleiitanoBa mpuckkaaHe Ha oOpa3oBaTenHaTa U HayyHa creneH ,,JJOKTOP” no npodecnonanno
HamnpasyieHue 7.6 Crnopr.
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General characteristics of the dissertation: The presented dissertation by Tanya
Zapryanova Sheitanova aims to compare the steroid profile of athletes and non-athletes and to
identify appropriate biomarkers for adaptive changes in steroidogenesis during exercise.

Despite the vast experience in body adaptation to exercise and the role of anabolic
androgenic steroids (AAS) in this, as well as the growing knowledge of sports professionals about
the side effects associated with anabolic stimulation, some athletes resort to the use of
steroid-containing substances to aid recovery and achieve higher athletic performance. The
detection of exogenously administered synthetic analogues of AAS is important, since many of
them are included in the World Anti-Doping Agency's (WADA) Prohibition List. For this purpose,
changes in the urine steroid profile in the so-called "Athlete Biological Passport" are monitored.
The informativeness of the data entered for each athlete through their biological passport must be
interpreted correctly, monitored periodically and assessed expertly. It is useful to consider other
factors (gender, age, ethnicity, metabolic characteristics, enzyme induction or inhibition, circadian
rhythms, and physical activity) that may affect steroid biosynthesis, metabolism, and excretion.

Exercise affects the metabolism of steroids, which is expressed in the adaptation of
hormonal regulation in regular exercise. Knowledge of the markers for this adaptation and their
reliability will contribute to the use of a common method by the laboratories for control of sports
status. The presented thesis is based on the quantification of endogenous steroids by GC-MS
method, validated according to the requirements of ISO 17025 and ISL and TD EAAS of WADA.
This is its main advantage. The analysis of the data from the steroid profile of the urine can provide
information about the athlete's adaptation to physical activity and can be used as a non-invasive
method to control the training process. Planning and control of the training process in the right way
is crucial for any sport. Professional use of AAS markers will contribute to optimize the training
process and improve athletic performance. This determines the relevance and significance of the
thesis.



The dissertation is presented on 175 pages, structured according to the defined requirements
- introduction, frequently used abbreviations, literature review, purpose, tasks and research
methods, results and analysis, discussion, conclusions, recommendations and contributions,
bibliography. It is well illustrated with 13 figures and 24 tables.

Chapter one "Literature review" covers 68 pages. I believe that it is up-to-date, which is
indicated by the fact that almost 1/2 of the cited literature (380 titles - all in Latin) have been
published in the last 20 years. It includes recent knowledge on the problem and shows an excellent
awareness of the PhD student on the subject. This section describes in great detail the chemical
structure, biosynthesis, mechanism of action, excretion, etc. of steroid hormones. The urinary
steroid metabolom, the steroid profile and the athlete's passport are presented in separate chapters.
This gives the dissertation work the status of a valuable guide, which will be used for a long time as
a standard in testing athletes and non-invasive monitoring of the dynamics and/or adaptation of the
athlete during the training process. I have one recommendation on some of the terms and
abbreviations used in the literature review. The doctoral student, who has a lot of experience in
terminology, handles it professionally, however, often fails to explain the meaning of a concept at
its first appearance or does not introduce its entire spelling before the abbreviation. This makes it
difficult to read and should be considered in future works (eg the term "metabolom"). As a ratio, the
review part prevails over the rest of the dissertation, however, this does not reduce the merits of the
dissertation, but on the contrary - it enriches it. The literature review concludes with the formulation
of a working hypothesis that thematically directed to display the purpose of the thesis.

The second section is entitled "Purpose, tasks and methods of research" and covers 7
pages. The aim is: "To analyze the steroid profile of non-athletes, leisure athletes and active sports
men and women."

The tasks are correctly formulated and meet the goal. The object and subject of the research
are indicated. Described are the subjects, who are a large number (573), of both sexes and aged
18-30 years. They are also divided according to their physical activity - non-athletes, leisure athletes
and active athletes. After validation according to WADA criteria, 149 samples of women and 289
samples of men were subjected to statistical processing. The active sports men and women included
in the study are few in number and are from only one sport. This is understandable, as it is not easy
to get subjects, especially those who have a busy training schedule. But this may be an aspect to
expand on in the future.

This chapter of the dissertation describes the organization of the research and the
methodology itself. I think it is presented quite vaguely. This is probably acceptable given the fact
that the chromatographic method has long been used in a number of laboratories, and thus it is
standardized and well-known. It was pointed out that a GC-MS method was used for quantification
of endogenous steroids in urine samples, validated according to the requirements of ISO 17025 and
ISL and TD EAAS of WADA, which is available to accredited anti-doping laboratories and allows
reliability and comparability of the results.

For statistical processing of the obtained results a variation analysis is applied by using
specialized pharmacological data software Refval 4.11. and SPSS 26. It should be noted that in the
analysis of the obtained results adequate statistical methods were used, which were applied
correctly. Variation analysis of the results and determination of the reference limits of steroid



concentrations in urine were performed. The verification of the normality of the data distribution
was achieved by the Kolmogorov-Smirnov method. The differences in the medians of the results
obtained from the different study groups were performed with nonparametric ANOVA for
independent samples - Kruskal-Wallis method by post hoc test of Bonferroni.

The third chapter is entitled "Results and analysis" and is presented on 50 pages of the
dissertation. They are well illustrated by 21 tables. Several tables (3-8) present removed samples
according to WADA criteria. This shows skillful the doctoral student is when working with a lot of
experimental data, as well as her knowledge specifically for the validation parameters of the method
for quantitative determination of steroids in urine.

The reference values of the concentrations of AAS in urine and their ratios (Tables 9 and 10)
for five of the groups of subjects are presented, which is useful in sports practice. In tables 11-22 a
variational analysis is shown of the ratios between the concentrations of the tested steroids in urine
in the different study groups. Table 23 summarizes the proven significant differences between
urinary AAS concentrations and their ratios with the non-parametric Kruskal-Wallis test.

According to the set goal and tasks, a comparative analysis of the steroid profile of persons
with different degrees of physical activity was made. The "Results" chapter ends with a summary
table. Adding a few points at the end of this section to interpret the data would make it much easier
to assimilate the results.

The "Discussion" section is presented on 7 pages. The reference values for the experimental
groups of both sexes with different degrees of physical activity and the fact that they are
homogeneous populations are discussed, which is undoubtedly useful. Only the group of active
sports women is too small to calculate reference limits for the substances included in the steroid
profile.

As no statistically significant differences were found for either of the indicators between the
groups of non-athletes and leisure athletes in both sexes, it was discussed that regular, moderate
physical activity did not affect the steroid profile.

Evidence of altered androgen metabolism in active male and female athletes is also
discussed. The doctoral student suggests that this is due to a possible decrease in peripheral and
hepatic metabolism of AAS. In addition, active women maintain the level of active androgen
(testosterone) through reduced peripheral metabolism, while in men this reduction is accompanied
by reduced liver metabolism.

In active athletes of both sexes the peripheral metabolism of 11-oxygenated C19-steroids is
retained as an adaptive mechanism for maintaining androgen levels in response to a decrease in
their metabolism.

Tanya Sheitanova discusses the obtained statistical differences and correlations, compares
them with similar studies and motivates the attained results, when difference with the results of
other authors is present. The great awareness of the doctoral student on the topic and the skillful
handling of a subject that is well known for her again makes an impression. This confirms my
conviction for the good professional and general scientific training of Tanya Sheitanova.

A large number of studies have been conducted, a significant amount of work has been done
for the analysis and statistical processing of the results. Based on this, interesting conclusions and
contributions are formulated with important practical significance.



The chapter "Conclusions, recommendations and contributions" covers two pages. The 7
conclusions and 2 contributions fully correspond to the summary of the results. The thesis gives
three useful recommendations for monitoring the steroid profile of athletes and thus for optimizing
the training process by imposing established standards in this area. The first recommendation was
my remark regarding the subjects by number and type of sport and I am glad that the doctoral
student is aware of the incompleteness of her work in this regard, which as I noted is not her fault,
but a matter of organization. This gives optimism for further research in the field and establishment
of reference values of steroid-profile biomarkers specific to different sports.

Two publications in connection with the dissertation are presented, in one Tanya Sheitanova
is the sole author, and in the other - the first one.

The abstract accurately and clearly presents the main aspects of the dissertation and is well
outlined. My remark is that it has an extremely small font and is practically unreadable.



Conclusion: The doctoral thesis is written in good scientific language and is an important
study for contemporary sport. It undoubtedly contributes to the standardizatised global practice for
determining the steroid profile of athletes and non-athletes. The AAS biomarkers as indicators of
adaptive changes in steroidogenesis during exercise can be used to plan, control and optimize the
training process. The acquired knowledge is of interest to specialists working in the field of sports
physiology, coaches, athletes and other sports specialists. The topic is of present interest,
dissertable, and the obtained conclusions and contributions are of theoretical and applied nature. I
believe that the scientific work has the necessary scientific value and meets the requirements of the
Law for Development of the Academic Staff in the Republic of Bulgaria and the Rules of NSA
“Vassil Levski”.

On the ground of all said above, I give a convincing positive assessment of the presented
doctoral thesis and propose to the esteemed members of the scientific jury to vote in favour of
Tanya Zapryanova Sheitanova, awarding her with the educational and scientific degree "DOCTOR"
in the professional field 7.6 Sports.

21.01.2021 Reviewed by:
Sofia Assoc. prof. Milena Georgieva Nikolova, MD, Ph.D.
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