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High sensitive screening of anabolic agents, and the rapid procedure for
the determination of urinary peptide hormones.
By
Makoto Ueki?, Ayako Ikekita?, Tomomi Hiruma®, Masato Okano?
Mitsuhiko Satoh?, Akihiro Satoh?, Makoto Fujisaki”
Doping Control Laboratory,
Research and development department
Mitsubishi Kagaku Bio-Clinical Laboratories, Inc.
Summary

Anabolic androgenic steroids and non-steroid anabolic agents have been abused by
athletes mainly at training period, and they were unlikely administered at competition.
High sensitive screening of doping agents has, therefore, became an important part of
doping test during competition.

In this report, a high sensitive screening procedure for anabolic agents by gas-
chromatograph high-resolution mass spectrometer (GC-HRMS) is discussed. Varidation
studies of improved procedure for the rapid determination of urinary peptide hormone were
also performed. »

It was confirmed that our high sensitive screening procedure meets the requirement of
the medical commission of the International Olympic Committee (IOC), and it can detect
1ng/ml of clenbuterol, 2ng/ml of nandrolone and methyltestosterone, and 3ng/ml of
methandienone and stanozolol without any difficulties.

Urinary peptide hormones were extracted using ultra filtration cartridge after addition
of Bovine Serum Albumin (BSA) as a carrier. Erythropoietin (EPO) for example, could be
extracted from urine specimen within 6 hours. The extraction recovery of the method was
94-100% over the range studied. )
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(W] (24 AT 4 TAR) ZBAL THEZLT

-7z,

(&)

RO 81348457 810,0000 T & 2 >4k
#1 Centricon-10 CEE) # v T -7z,

(3%i8)

EBRYLHI OB I BRI & o 72, g
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A% AL T WIEEEDRIC, BEARE
DRENGWE % N2 TR 72, F72REST
PRODPETIE, P> IHRETHRETH S
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Clenbuterol(CLE) 1 ng/ml 6 pg Clenbuterol
Nandrolone(NAN) 2 ng/ml 12pg Norandrosterone
Methyltestosterone(MT) 2 ng/ml 12pg 17a-methyl-58-androstan-3a, 178-diol
Methandienone(METH) 3 ng/ml 18pg Epimetenediol
Stanozolol(STZ) 3 ng/ml 18pg 3-Hydroxystanozolol
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10,000 (b) DWFHIcBWTH AT > DT )
DR TELZ EERLTWEDY, b
EORERHETIE, MalcRosnd &) lao
IR E N A EWE I EEs S, LY
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WCEEFRL, B raokEL - EEZAW
TZFnF g IMx CHlZE L7, LH, FSH BX U EPO
3R 3 mliz, X% ) T—& LT BSA20mg % &0
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F—1 A L/T7veADRERKE

LH 1 2 3
R mlU/ml| 4.2 16.7 417
RERE miU/ml| 4.2 18.6 476
W= (%) +0.2 +11.3 +14.1
FEFEHCY %) 2.6 45 42
FSH

RINRE miU/ml| 83 16.7 250
HERE mlU/ml| 85 173 24.6
"= (%) +2.5 +3.5 -1.5
EHEFRHBCY ) 29 2.7 29
EPO

HmINEE miU/ml| 12.8 51.2

RERE miU/ml|  13.0 482

"= %) +1.6 -59
EEFEHCY %) 28 48

B -hCG

mNRE miU/ml| 476 209 166.7
RIEREE miU/ml| 436 92.9 177.7
wmZE (%) -84 +2.2 +6.6
FHFRMCY %) 1.7 1.7 33

2—2 Z2FE—VEPRiCBITLEFLH, FSH, EPO 8L U 8—hCG DIRESM-

RIEEE PERI Ry

LH ZF i BF | PE | BE | BE TOMmSSHE
HIE% 41 53 20 34 20 10 10
P fE 2 mIU/ml 1.1 19 04 21 15 1.2 2.7
B#ERZE  oll/nl 18 33| 06f 34F 25 32 30
FSH

B ER 41 53 20 34 20 10 10
I FEEFE) mIU/ml 26 22 08 34 29 0.3 30

BEiERFE nll/ml 39 4.1 1.1 50 45 04 3.1
EPO

RIES 61 89 20 42 20 10 58
RIEE T nIU/ml 24 2.1 26; 26 3.1 23 1.6
BEERFEZE nll/nl 1.7 09 06 12 2.2 0.0 0.8
B ~hCG

RIES 41 53 20 34 20 10 10
(I 1 0 0 0 0 1 0
(et 24% - - - - 100% -

ZF DhCCBE S 1B 12 296,700 mIU/mITHY , FEIRIZESE DEHERSND,

— 00—



(mIU/ml)

21. 1 - PR L H
16. 9 = =
12. 7 -
8. 4 - - - .
] = & Lo
o o e = =
) = = B [
5 7 H == B 3
(mIU/ml)
30. 4 - FRPEF S H
24. 3 - > >
18. 2 = =
12. 2 4 = =~
> >< 24
6. 1 | ; z é g
.0 == c%% P
5B == PSS it d
(mIU/ml)
11. 4 - REBEEPO
9.1 - = =
6. 8 -
4., 6 4 E=3 > >¢ . >
> =
2.3 4 e = E
0.0
Z= R E BEBE
=7 == - ZEFRTE

-5 2XKR—VEFICBT RS LH, FSH B & U EPO BES75

HIiZB W TAERE L 72 #FHOBE TI0%L o #SFCHRLBETWIEMLERY T2 52 &
ENERS b LI0BUANRETH Y, 1ZTEA  PHERI NI,

ENGE T 5 BUADHE TH - 72, ZEMREIZ

LI%» bR TH4.8%TH iR LIGEHERT ZDEMET, ZR—VBEPORFLTF PR
bHotz, Fiz, EREBEKOFIERME 2 MR EDBEERIT- 72, BRI T FhRre b
2k A, A4y LH, FSH, hCG, EPO T  ADZEIFYc DO THREZITWEETH B = &
ZNENG6.3, 9.0, 85.3, 14.8(mIU/ml) LI T 2R L 72, FOBRESFIZE— 2 RUNE— 512
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R L7z, WEGEFHIL EPO TIZBFIAN, F61
N, 72 LH, FSH, hCG 22w TIZBF53A,
LFANTH -7z, BoNIWEEITOWTR S
WV T DEEHBEZATH &, FEHSN LB LT
DLH BLUKCG &£ BT FSH ¢& 14, L+
NDEPO T3& D72, FEHENZLTOLH B L
" hCG 13 [H LEF T, £ hCG 1396,700mIU/ml
LBOTHEWRETH -2, F—Er 7wy
IR LAEER2RET, HHWITEFNEHL
FTICBRICEA T2 o LIS N, Fz,
EPO CTZEH I NIZEF 3 LIZ7.7-9. 7L HETIZ
HolzbDDWTNLLFEFT, 2N FE THHF~
DIFFRTHPIC L7z ) ICE b L —=> 7R
Rons—Ri LRSI ZHEE N SIcL 5
AYDHPFANTH - 7z,

FSH SMETEH S N T —EFEEn A S
T#EFI FSH I 2W T BEMEE TH - 12052 D
BHRIZBA» TL <, RPATeA FRILEY DR
ElZ &, MOMEREEEICIZ BEIRD bk h

-7z,

(&%)

SEOEAFRALRINOEBER 7)) —=> 7Dk
FicBWC, LMo E L7z IOC BEERESY
FRE L 2z 2o R SR T IRIR B & R 20 < i
TELZERWERL 2. ZTOWEIZOWTIOCE
ERELICBICHEL, BEICL 2RMGEHNH
2R TCEFRR COMBIC T TEMEIED 5
NBZ o7z, ZDE I HVILDRF RNV
E VIR ST GC/MS Tla&{ BB T& %
Wip, TERELTHZOMERIFRETH -7z,
SR DS TIEEE L BB TERBEED BIES
DB ICRE S NziEe ) Th, ZTDEEN/
A2 (S/N) Z7ve7Fae—n, > Fa
ay, AFNVTRAIATay, AL/,
24/ a—)TENLN204, 181, 577, 348,
340 L B CRIFTH D, SR 0fEibic L ) Fig
BENEEFRAEINS, BlIZIE, 7v>T7Tw
—EIFUHET B F—HIEFICOWTL, EE
WO THEE & BT 5 B bdiRy 7 2 %9
ZEIT L) L ITHHBEENYES TR TS 5.

—7F, BREICHE S TRERMEIC L bk -

HRTFOREECHETLIZ L LTEENS, #ilz
i, EU (3 —w vy <dhmifk) CizBEhicEEE
Fio k> RSN 2EAREFHIOER FA~DFE
BHORE L SNE L WREIIThbILTW 52, 15
LRERBICET A EICE - THMEL & 5HE
Md H 5, Hemmersbach 513+ > Feor iz
JVvyT7Tu—ViRELZFREENSA,
Dk F DRICIT 6 KD b BB E THOM
BEOEARAIIBHEINEEEANHEZ L 2
MEL TV B, FUERERND AT 04 Fidfkn
BEERIL T EAEDEARMEFNC & - TEN)
THY, TBPOEDLDEKIFBD THERADT
1-2HBICHT A M 2ITWZOWHEZHELrO 5
Ttk o CEMEM L F— >y I Th e ErE
KAl 22 &pTE 5,

W DDA TRA N, BIZIERLVT 3G
PHIEEIC L > TIIBEATHRO R T o A{ P 5%
B, S hbTRPICHEESNS Z L9955 - T
Wh, IORICHMEN AT a4 FoBIEHEICE
LConE CREIC LT 2k ) TwnwlD
PORFIZOWTEET 5 LB D 5,

N7 FFRNVE R EDEBRILVES D F—
vy L T, BEEHEREE L RE S N
PR EL LD, EET P TR TRHEEICL -
2k ole, MHEFEEZ»Y Tk { EREEE 7 51E
HHEDBESACEBWER), WEEcHEr S5
ZHERTFAEWCDNWTT—FEZEREL T L
PRZEFENORFBICLE L CEETHS. FKaid
BRSSP 2 4R & R i EPO ) F—b> 712 B8
T HMEF AT - CE R, ZOREENETIZ MK
&I L - THET 5 FEICODWTRE S, R
HEDHNSND Z Eid o7z, ZLIE
12 HRRIP DT F F kv > DB B
BICHREFRBETH L2 b —HELTHEZL
N . fHEEDa— FL—2I12B1T 5 EPO D
AP KE LB > TBY, Y=L F 2
A ZZMF T 5 R EPO OflE T
LAMAPDBREHPFEREN TS, —F I0C &
EZEQEIT I 7y I HBR TORMEZATH -
72726, Ml EPO DMEIZEM TE 2cd - 7z,
R 4 £ BAEE SRR SR~ L) IS,
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Fox nkEENC L ) R EPO 2IETE 52 &0%h
» Y, FDREBOFEREI IR P EPO D#lEIC
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