CTAHOBWUWINE

Ot npog. a-p Pocrna Hukonosa 3amguposa
Huerutyr no wespobuonorns, BAH

OTHOCHO awcepranmonnus Tpyn Ha Taus [lleiitaHoBa Ha Tema: ,AHANM3 HA CTEPOMIHMS

npodH/I HA CHIOPTYBALM W HecnopryBaum Gwarapu™

PaspaGorten 3a npunofupaHe Ha oOpasoBaTe/NHaTa M HAYYHa CTeNeH ,JOKTOP™ M0 HaydHa

CHIeLMANHOCT ,,TeOpHs M METOMONOTHA HA CIIOPTHATA Hayka®, npodecioHanHo HallpaBneHHe
7.6 Cnopr

JlucepTanoHHMAT TPYA ¢ pa3paGoTeH TOZA PBKOBOACTBOTO Ha aou. A-p JlioGomup Iletpos,
HCA ,Bacun Jlescku”, Codms..

3a usroTBAHEe Ha peueH3MATa goxropaHT Taua [llefiranoBa € mnpencTaBuna BCHYKH
H3HCKYEMHUTE MaTepHaT (AncepTauus, asropedepar, nybnukauun, aprodworpadms
Ipencrapenuar 3a peneHsupaHe Marepuan oboGuiasa pesynraTiTe, NyGIHKyBaHH B 2
CTAaTHH, B KOHTO JOKTOPAHTKAaTa € BOJEL] aBTop.

IMpenocraseHuaT aucepralHoHed TpyA e oT 138 cTpaHuuM U ChaBPIKA BCHYKH HEOOXOMMMH
pasmenuu: Yeon (3 ctp), Jlureparypen obzop (58 ctp), llen, 3amaum u MeToAM Ha
uscnezsarero ( 9erp). PesynraruTe ca npencrasenn Ha 44 orp, OOcwknanero Ha 8 ¢1p,
VsBoante, npuHocHTe M npenopski- Ha 2 crp. B paGorata ca uurtupanu376 nHTEpaTYpHH

H3TOYHHKA.

¥YBoABT HaKpaTKO OdepTaBa pONATA HA AHIPOTEHHTE B TPOLECCHUTE Ha AJarTaluMs Ha
opraiMsma Upu  Qusmuecko Harosapsame.lllefiTanosa nogueprTaBa, 4e CHINECTBYBAT
MHOMECTBO M3CNEIBAHHS Ha aHAPOTEHW,TEXHH MpPEeKypcopH W MeTabonMTH B YPHHA H KPBB
IpH X0pa ¢ (U3MMEeCKO HATOBApBAHES, HO ¢ PA3TMMHH METOAHKHM, KOETO 3aTPYAHABA TAXHOTO
cpaguasane. OT Tyk mpowstuya W uenra Ha paboTata — Ja ce OMpPEENAT KOJHYECTBEHO
aHJIPOreHHH CTepoMan B ypuHa upes GC-MS meton, BanuansnpaH No H3McKBaHUATA Ha ISO
17025 n ISL u TD EAAS WADA B rpynu ¢ pasnuuHo (M3MYECKO HATOBAPBAHE KATO

noKasaTe)1 3a aganTanus



Ob3oper onmucea scHO, ¢6MTO ® pasGupaeMo XuMHuHATA CTPYKTYpPa M  CJOKHHTE
MEXAHW3MUTE HA JCHCTBHE HA CTEPOMIHHMTE XOPMOHH, TAXHATA GUOCHHTE3a M EH3UMUTE,
KOHTO y9acTBAT B CHHTE3a M DasIPOKIAHETO MM, W ekckpeuusTa.HaumusT, 1m0 KoifTo €
HM3/I0/KEH TO3H MaTepHall N0Ka3Ba, Ye JMCepTaHTKaTa MMa oOLMPHH H cTaCH/IHY MO3HAHHA B
ofmacTTa, 3anosnata e M3KIOYUTENHO 106pe ¢ TATEPATypaTa , KOETO i JaBa BBIMOKHOCT
cBoGomHO n yGemurenso na uHTepnpeTHpa cobCTBEHMTE pesynratn Msuepnarennusar
JHTEpaTypeH 0630p e Gaza 3a agekBaTHO GOpMyMUpaHe Ha HayYHATA Len M NPOU3THYALITE

OT HeA 3aJa4M 33 LIeJICHAaCOueHN H3CIIeNBaHUA |

Heara e scro dQopmymupana - na ce ONpPENeNAT MONXOAAMUTe OGHOMapKepH Ha
aJanTalMOHHUTE NPOMEHH B CRPOHJIOFEHeBaTa,\CB'bp:iaHH ¢ (U3MYECKUTe HATOBAPBAHE B
Pe3YITAT HA HANPABEH CPABHMTE/ICH AHANW3 HA CTEPOMAHHA MpOdUa HA HECTIOPTYBALM,
COPTYBalM B cBOGOAHOTO BpeMe H aKTHBHO CIIOPTYBAIM XKeHH M MbXke Ha BB3pacT oT 18 1o
30 roaumu .JloctaBeHu ca 6 3amaum, BKIOYMTENHO 3, Komi4ecteeno onpenensse Ha
CTCPOMIH B YPUHHHMTE npobu upes GC-MS meron, Banuampan nmo usucksammsTa Ha ISO
17025, ISL u TD EAAS na WADA.m 5, XapakTepHeTuka W CpPaBHHTENIeH AHANM3 HA
CTEPOMAHHMS NPODUN NPH H3CTEABAHMTE TPYITH

Martepuann n meronn Macnensanero e TPOBEZICHO CBBPXY 373 JHMIa , KATO cpeaHaTa
BB3PACT B TPHTE [PYNH € NPHOIM3HTENHO eAHaksa. M3c/IeiBAHNTE JIHUA Ca PAIIENEHH CHIOPE/]
NOJ W (pMIMUECKA AKTHBHOCT B 6 rpynM — HeCTIOPTYBAUMA, CropTyBaumTe B CBOGOAHOTO
BPEME M aKTHBHO CIIOPTYBAWATE Mbxke M xeHH. KonuvecTsenoTo onpenensne Ha CTEpPOHIHTE
€ M3BLPIICHO 4pe3 raioba Xpomarorpadus ¢ Mac CHIeKIPOMETPHS Ha ypHHHM npobu cnex
XHApONH3a, TEHHO-TeYHA ekcTpakuus W nepusarnsauus  (TD2014EAAS).Tpabsa ma ce
NoAtepTae, 4e ToBa €  BanMAMpaH BvTpewmonabopatoped Mmeron ExcriepiMeHTANHHST
NpOTOKON € noApo0HO OnMcaH M OHAMIEAGH C MOAXOAARA cxema. Manonssamure
CePTHOHLMPAHN pedepeHTHH MaTepHand, KakTo W rpaHuunTe Ha oTkpuBane (LOD),
KonwyecTBeHo onpeaensive (LOQ) v maneen obXxBar Ha MeTOAA. CBIIO Ca NpPEACTABEHH B
1A/, KOETO MHOTO yiecHsBa OpHeHTHpaHeTo B pesyarature.ToBa € emHo TIPELM3HO
M3BBPIIEHO U3CTEBAHE, B KOETO NPo6H, KOUTO He OTroBapsT HA KpuTepuuTe Ha WADA, ca

OTCTPAHEHH. --

PesynTaTare W TeXHMA AHAIM3 ca ONMMCAHH Ha 44 cTp.. KonuyecTBeHuTe CTOMHOCTH,
ONpEAeNIN CTEPOMAHMA MpodMs Ha H3CIENBAHWTE /ML, KAKTO M TEXHWS AHANM3 ca

oGo6menn B 21 Tabmuim Tonemusr Gpoit mapametpu, oTpaseny B TaGAHLHTE, 3aTPYAHSBAT



AOHAKBACOTAH(EpeHLUMpPaeTO Ha CTOMHOCTHTE, NIOKASBALN 10-CHLECTBEHHTE TpoMeHH .Bu
Ouno mo-mecwo sa OPHEHTHpaHe, aKo Mo-3HAYMMUTE pesymrarn  Gsxa Mapkupanu (c
NOAXOMA  Kypeop, NpoMemen wpadr K Apyro). OcHoBasailki ce ua NoJIyyeHuTe
PE3YITATH, AMCEPTaHTKATA ¢ Hanpasuma 3aabn00YeH , obexTHBeH M nogpoben ananus na

BPB3KaTa MEKIY CTeHeHTa Ha JBHTraTelHaTa aKTHBHOCT K NIpOMEHHTE B CTePOHaAHHA HpOleJ’l
Ha OTIAC/HUTE U3CTenBAHY rpynmn,

B pesynrar wa tosu anamms T.leiTanosa dopmymupa 7 H3BOJA, KATO Hal-CBIUECTBEH 3a
4KTHBHO CHIOPTYBAIIMTE € U3BO 7 Creponnsust npodun, H3cneABaH ¢ Banuaupanayn GC-MS
METOIH, MOJKE I CIly)H KATO MHCTPYMEHT 33 AHAIMS Ha CBBP3AHHTE CHC CTEPOMIOIEHe3aTa
METabONHTHH NPOMEHU TIPH aKTHBHO cuopﬁbaum., KOHTO € OCHOBaHMe M 3a npenopska 3 B
Obaeme, uscnenpanero ma CTCPOHIHMA NPOQU 3 Ce BKIIOYM KATO YacT oT perynspauTe
W3CIENBAHHS Ha CHOPTHCTHTE W MHTEPIIpeTALNATA Ha TOJy4eHATE PesynTaTn a Hamepw

NpHIOKEHUE B KOHTpOJIa Ha TPEHHPOBBYHHUA npouec npu CIIopTa 3a BUCOKH MOCTHXKEHH .

3akmouenne Tlpencrasenust mu sa CTAHOBHILE JHCEPTALMOHEH NpPENCTABIABA AKTYaITHO,
Mynmmfcunﬁnuuapuo H MHOIO TPYIOEMKO H3CIeJBaHE BBPXY CTepOMAHMS mpodun Ha
HECIOPTYBAIH, CHOPTYBAIM B CBOGOIHOTO CH BPEME N aKTHBHO CITOPTYBAIN MEKE W HEHN
Ha BB3pacT ot 18 no 30 rommsn. Bucoxo OLCHABAM TeMara, KOATO € MPAKD CBBP3aHA ¢
BBIMOKHO ONTHMHU3HPAHE HA TPEHHPOBLYHMS fpouec Ha cnopructd. CpaBHHTenHHTE
M3CMeNBaHKA M CTaTHCTHYecKata oGpaGoTka ma AQHHUTE .ca NPOBENSHH ¢ MOAXOSLIO
noabpaHyu CEBpeMEeHHM W HHPOPMATHBHH MeTomu. Ovuesumna ca BHCOKATA EpYOULIHS |
pecnieKTnpamy mosuanus . ua T.llleditanora s uscnensanara obnacr, criocobmocrra ¥ ma
aHamasipa u oboSumea excrnepuMenTaTHuTe pesyrTati. TpyasT uMa BHCOKA Hayuna u,
HaggsaM ce, OpIelna npakTHyecka croiuoct..IlpuHocHTe, KoHTO TPYA®T CHABPIKA, OUEPTABAT
HOBH BB3MOMKHOCTH 32 KOHTPOJ MpH NpOBENKIaHE HA CHIOPTHATA IOAMOTOBKA Ha AKIMBHH
cnioprict Tosa mMm jaBa ybenewoct pa nam [IOJIOKHUTENIHA OLEHKA HA paspaboTeHus ot
AOKTOpaHTKaTa TpyA. B KkauecTBOTO MM Ha wieH Ha Hayunoto xypn noakpemsam ¢
TIONIOIKHTRIICH BOT MPHCHKIAHETO HA obpazoBarennara u Hay4YHa CTeneH ,JIOKTop o Hay4Ha
creuHanHocT ,.Teopus u Meromonorus na cnoprHara Hayka“ Ha Taus lletitanosd
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OPINION

by Prof. Rositsa Nikolova Zamfirova, PhD, Institute of Neurobiolgy, BAS

Regarding the dissertation of Tanya Sheytanova on the topic: "Analysis of the steroid profile
of athletes and non-athletes Bulgarians”, developed for the acquisition of the educational and
scientific degree "Doctor" i the scientific specialty "Theory and Methodology of Sports
Science", professional field 7.6.”Sports”

The dissertation was developed under the supervision of Assoc. Prof Dr. Lyubomir Petrov,
NSA "Vasil Levski",

To prepare the opinion, PhD student Tanya Sheytanova presented all the required materials
(dissertation, abstract, publications, CV)

The submitted dissertation is written on 138 pages and contains all the necessary sections:
Introduction (3 pages), Review (58 pages), Purpose, tasks and research methods (9 pages).
The results are described on 44 pages, the discussion -on 8 pages, the conclusions,
confributions and recommendations - on 2 pages. The bibliography cites 376 literature
sources.

The material submitted for an acquisition summarizes the results published in 2 articles in
which the PhD student Tanya Sheytanova is the first author

The Introduction briefly outlines the role of androgens in the body's adaptation processes
during exercise. Sheytanova focused on the fact, that many studies of androgens, their
precursors and metabolites in urine and blood of people with different intensity of physical
activity are published, but in most of them a varied analytical methods have been used. It
makes the results difficult to compare. This is one of the reasons to undertake the presented
study - to quantify androgenic steroids in urine by GC-MS method, validated according to the
requirements of ISO 17025 and ISL and TD EAAS WADA in groups with different physical
activity as an indicator of adaptation, . ‘

The literature review describes the chemical structure and complex mechanisms of action of
steroid hormones, their biosynthesis, metabolism (including enzymes mvolved in synthesis
and degradation), and excretion. The way of presentation of this material shows that the PhD
student has extensive and stable knowledge in the field. She is extremely well acquainted with



the literature, which allows her to interpret fluently and convincingly her own results. The
detailed and comprehensive literature review gives ground for adequate formulation of the
scientific purpose, and the resulting tasks for purposeful research,

The aim of the study is clearly defined - to determine the appropriate biomarkers of adaptive
changes in steroidogenesis associated with physical activity after a comparative analysis of
the steroid profile of non-athlets, leisure athlets and actively training persons, women and
men, aged 18 to 30 years. Six tasks were set, including 3) Quantitative determination of
steroids in urine samples by GC-MS method, validated according to the requirements of [SO
17025, ISL and TD EAAS of WADA. And 5) Characteristics and comparative analysis of the
steroid profile in the studied groups :

Materials and methods The subject of the study are 573 persons, and the average age in the
three groups is approximately the same. The subjects were divided according to gender and
physical activity into 6 groups — non-athletes, leisure athletes and actively training, men and
women. Quantification of steroids was performed by gas chromatography with mass
Spectrometry of urine samples after hydrolysis, liquid-liquid extraction and derivatization
(TD2014EAAS). It should be emphasized that it &5 a validated intra-laboratory method. The
cettified reference materials used, as well as the detection fimits (LOD), quantification limit
(LOQ) and linear range of the method are also presented in a tabl, which greatly facilitates
the orientation in the results. In this precise study samples which are not in line mth the
WADA criteria are removed.

The results and their analysis are described on 44 pages The quantitative values that
determine the steroid profile of fhe subjects, as well as their analysis are summarized in 21
tables. The large number of barameters in the tables makes it difficult to find out those of
them showing significant changes. It would be better if they were marked (with a suitable
cursor, changeable font or other). Based on the obtained data, the PhD student made an in-
depth, objective and detailed analysis of the relationship between the degree of motor activity
and changes in the steroid profile of the individual study groups.

Referring to the analysis, T. Sheitanova formulated 7 conclusions, the most important for
active athletes being conclusion 7. The steroid profile studied by validated GC-MS methods
can serve as a tool for the analysis of steroidogenesis-related metabolic changes in active
athletes”, which is the background for recommendation 3. In the future, the steroid profile
study to be included as part of the regular athletes” checks and the interpretation of results so



Conclusion The dissertation presented an actual,  multidisciplinary ang very time
consuming study on the steroid profile of non-athletes, leisure athletes and actively training
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