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PE®EPAT

Junnomnaa paboma: PazpaboTka U BalIUaAIUsl METOAUKH OOHAPYKCHHUS
MeTaboIMTa HaHJIPOJIOHA B MOYE YeJIOBEKa METOJIOM ra3oBoi Xxpomarorpadpuu —
Macc-criekTpomeTpuu: 42 ctpanuil, 16 pucynkos, 11 tabmui, 30 HICTOUHHUKOB.

Hanaponon, metabonut, ra3oBas xpomarorpadusi - Macc-CIeKTPOMETPHS,
aHA0OJIMYECKUE CTEPOUIBI.

Ilenv pabomwr: llenvio nanHO pabOTHl SABISETCS pa3pabOTKa METOAUKH
onpeaeneHus 19-HopaHaApOCTEpOHA B MOYE.

Memoobt uccnedosanuii: Ta30Basi XpoMaTorpadus-mMacc-CrieKTpOMETPHSL.

IHlonyuennwlit 0annvlie u ux Hogu3Ha: B CBSI3U C OTCYTCTBUEM METOIAUKHU
OMpeJIeSICHUs] OCHOBHOTO MeTabosinTa HaujpoJioHa (19-HopanapocTepona) B Y3
«HanuonanbHasi aHTUJOTTMHTOBAs TA00pAaTOPHUsD LIEJIbI0 PaboThl ObLIa pa3zpaboTKa
Y BaJIMJALMS TaHHOM METOJUKH U €€ MOCJENYIOLEee BHEAPEHNE B aHATTUTHUYECKYIO
MpakTUKy. B xo/1€ BbIMONHEHUSI TaHHOW pabOThl ObUIN OMpEACICHbl ONTUMAJIbHbIE
yCIOBHUS  JJIE  TOPOOOMOArOTOBKM W MOCJIEAYIOLIEro  XpomaTo-macc-
CHEKTPOMETPUYECKOTO  aHAIW3a, MPOBEIACHbl BAIMIALMOHHBIE  HMCIBITAHUS
pa3pabOTaHHOM MPOIIEAYPHI.

Cmenenv ucnonvzoeanua: Vicnoip3oBaHue aHAOOJUYECKUX CTEPOUIOB, B
TOM YHUCJIE HaHAPOJIOHA, 3alpelieH0 B CIOPTe, a €ro HCIOJb30BaHHE
KOHTPOJIMPYETCA aHTUAOIMMHIOBBIMU JTabopaTopusaMu. [103ToMy 117151 yCTaHOBIEHUS
CIly4aeB HCIIOJb30BaHUA HAHAPOJIOHA JAaOOpaTOpUsSM HEOOXOJUMBI OBICTpPBIE H
HaJIe)KHbIE METOJMKH aHaIN3a, C BBICOKOW YYBCTBUTEIBHOCTHIO U MPUEMIIEMOMN
CEJIEKTUBHOCTBIO. [losydeHHblE JaHHbIE CBUJETEIBCTBYIOT O MPUTOJHOCTH
MPEJI0KEHHOW METOAMKHU B pab0Te aHATUTHYECKUX JTaO0OpaTOPUH.

Oonacmop npumenenusn: MEIAIMHA, TOMUHTOBBIN KOHTPOJIb.



PI®EPAT

Jviniomuas npaya: Pacmpanoyka i1 BaJigarsllo METOABIKI BBISYICHHS
MeTabaliTy HaHIpOJIOHA ¥ Maubl yajaBeka MeTaJaM ras3aBail xpamaTarpadii - mac-
cekTpaMmeTpbli: 42 cTtapoHak, 16 mamonkay, 11 ta6mii, 30 KpbIHILI.

Hanaponon, merabamit, razaBas xpamatarpadis - Mac-CIEKTPaMeTphld,
aHaOaJIYHbIS CTIPOIJIBI.

M>ma npaypr: MaTail qan3eHail mpaipl 3'syisernia pacupanoyka MeTOAbIK
BbI3HAUAHHSA 19-HOpaHApocTepoHa § Maybl.

Memaowt oacnedasannay: razaBasi Xxpamararpadis-Mac-CreKTpaMeTphIs.

Ampoimansl 0ad3envia i ix Hagizna: Y CyBs31 3 aJCyTHACIIO METOJBIKI
BBI3HAUPHHSI aCHOYHara merabamniTy HanjposioHa (19-Hopanapoctepona) y YA3
«HanpissHanbHAas aHTHIAOMIHTaBas JIadapaTophish» MATal pabOThI ObLIa pacmpanoyka
1 BaJIIJJalbIIO J1aJ[36HAl METOJABIKI 1 sieé HACTyIHAe YKApaHEHHE Yy AHAIITHIYHYIO
IPaKTHIKY. Y X0/A3€ BbIKaHAHHS Aaa3eHail paOoThl ObUTI BhI3HAYAHBI AlITHIMAIbHBIS
yMoBbl miisi [IpoOomnoAroToBka 1 HaAcTyNHAra xpamara-mac-CleKTpamMeTpblyHara
aHai3y, MpaBe/13eHbl BAIMJAIMOHHbIE BhITpaObaBaHH1 paclpanaBaHail mpau3ayphl.

Cmynens evikapovicmanna: BpikapblCTaHHE aHAOAIIYHBIX CT3POiAAY, Y ThIM
JIKy HaHAPOJIOHA, 3a0apoHEHa Yy CIople, a Sro BhIKAPHICTAHHE KaHTpaIroenia
aHThIIONIHTraBal gabapatopell. Tamy s ycTaHAYIEHHS BbINIaKay BbIKAPBICTAHHS
HaHJIPOJIOHA J1Ta0apaTOpbhIIM HEAOXOIHBISL XYTKIsI 1 HAJI3EMHBISI METOABIKI aHAII3y, 3
BBICOKA aluyBajJbHACIIO 1 MpPbIMAIbHAN CENEKThIYHACIIO0. ATPbIMAHbIS JaA3€HbISA
cBenuallb a0 TMpbIAAaTHACI MparaHaBaHaili METOJNBIKI Y Tpalbl aHaJITHIYHBIX
nabapaTopbIil.

Boonacub yrcvleannsa: MeIbIlbIHA, JOMIHTaBbI KAHTPOJIb.



ABSTRACT

Thesis: Development and validation of the method for the detection of the
metabolite of nandrolone in human urine by gas chromatography-mass
spectrometry: 42 pages, 16 figures, 11 tables, 30 sources.

Nandrolone, metabolite, gas chromatography - mass spectrometry, anabolic
steroids.

Objective: The purpose of this work is to develop a procedure for determining
19-norandrosterone in the urine.

Research methods: gas chromatography-mass spectrometry.

The obtained data and their novelty: In connection with the lack of a
technique for determining the main metabolite of nandrolone (19-norandrosterone)
in the US National Anti- Doping Laboratory, the goal of the work was the
development and validation of this technique and its subsequent introduction into
analytical practice. In the course of this work, optimal conditions for sample
preparation and subsequent chromatography-mass spectrometric analysis were
determined, validation tests of the developed procedure were carried out.

Degree of use: The use of anabolic steroids, including nandrolone, is
prohibited in sports, and its use is controlled by anti-doping laboratories. Therefore,
in order to establish the use of nandrolone, laboratories need fast and reliable
analytical techniques, with high sensitivity and acceptable selectivity. The obtained
data testify to the suitability of the proposed methodology in the work of analytical
laboratories.

Field of application: medicine, doping control.



