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Abstract : The 7-keto-DHEA-acetate is converted to 7-keto-DHEA, a metabolite of DHEA, and similar
to its metabolism. We studied the metabolite M3, M4, and M5 of 7-keto-DHEA-acetate. The estimated
molecular weight of M3 and M4 was 304 which were supposed to have more 3 hydroxyl and/or ketone
groups. We could know that M3 is the 7-OH-DHEA which has the hydroxyl groups on 3 and 7-carbon
and a ketone group on 17-carbon. In case of M4, it is the 7-oxo- diol metabolite which has the hydroxyl
groups on 3 and 17-carbon and a ketone group on 7-carbon. The M5 was supposed that the molecular

weight is 320 and has the three hydroxyl groups on 3, 6, and 16 carbon and the ketone group on
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17-carbon. After dosing, 7-OH-DHEA showed the maximum urine flow in human urine after 5 hr and

decreased rapidly. But we could find it until 58 hr why is a higher remaining substance.
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2.1. EI171 & &&I1¢
£ AFoAe AREAE Hal Als AFFU7] HP
1100 Series G1313A Autosampler)”} Z2E  Hewlett
PackardA}2] HP 1100 Series HPLCE ARE-3). ™ HPLC
A EelE 7 EFEY A E1Y 12 458 ¢
3l Agilent (Palo Alto, CA, USA)AF2] mass spectrometer
7} 2 LC/MSD Trap ARSI o] wf ARE-H o]
23} ¥ ESI/Positive mode®] 31t} Column- AgilentA}
Hypersil-ODS C18 column (4.6 mm ID X100 mm
Length, particle size 5 #m)S AHE-3F T
=3 PAAES ANEC18H7] 8] Hewlett Packard
Akl 6890 714l ZEvHETZ# ] 5973 Ade gz
278 2% A4 GOMSDE AHEaT. Ant HP
7683 ASAIETFH7] B 2WEE A Ao7]E AR

sl Zshsint
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F£S 9814 Edmund Btchler A} 7400
Rubigen shaker, Y4&2] 7= Varifuge-F HaerausE A&
IR AR T3S Y3llAl= Thermolyne A1) vortex
mixerE, AE8E5S $Y3AE Thermolyne A}] 16500
dry bath®} Zymark (Hopkinton, MA, USA) A}<] Turbovap®
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LV evaporator, Biichi Rotavapor R-200 IFZE7|E A}
3tk A=A Wgo £ExHS 9J8iA Liebisch

Labortechnik®] Heating blockS AH8-3}41L, 715 &

E ¢ A}&3F Freezer= LAUDAA} ecoline RE 1124 Th
2.2. A<k

A=

2.2.1. Al &

2 A7l ARE 44 T3 ZHE0| =21 T-keto-
DHEA-acetate= 7J75-89 2 Vitamin World, Inc.
(Ronkonkoma, NY 11779, U. S. A)AHAlelw] W F 3%
A2 methyltestosterone Sigma AMZA] YHEEE
10 mgs Weheo] 54 20 pgml TFEHOZ T
Atk AlE AAEe] ARES Serdolite™ PAD-I
resin (100~200 #m)& 5 ServaAlAIZA], oAl E B ]
BEE AL T FHRFE WA= HHoE S
A AFESIYYE 2] B-glucronidase/arylsulphatase=
Helix Pomatia| ¥ %3 A 2.2 =Y Béehringer Mann-
heim ApAlelth $Z8d Aol AGE KHPO, Q’
KHPO,= AldrichAHA] §FAF0 2, o]5 &9S p
700 HEE eI S840 AT

SBA HPLCOAIA o573 eE AME-E  acetonitrile>
HPLCSHO2 Baker AMIE AMESFTE FE¢H HPLC

0|54l SMNEUE-N 33 FHRGFE 27 pore size

0.5 g ¢ 045 pm®] MilliporeAH#] membrane filter 2
TSt & 2087 B7IAA ARSI

N-methyl-N-(trimethyl-N-methyl-N-(trimethylsilyl)trifluor

¥l 7-keto-DHEA-acetate®] thAFAlol &3k A5 (10) 403

o-acetamide(MSTFA)2} ammonium iodide % dithioery-
thriol (DTE)< Sigma AMH|ZA 500:4:2 (w/w/w)e] H]&
2 st fFEAS AFo R ARSIt

2.2.2 wA2 Y

Aol ARSS = AlEE A7e Azt (Lol: 23
Al, A%:45 kg)olAlVitamin Worldoll 4] 3| 8= 7-keto-
DHEA-acetate 27 (25 mgftablet)S 93] B-8A17] 3 54|
EE 58AIZAAY] AWS AT AHE = Al
EE A AM-EY] A7HA 23 T YASEZE 23

Epiles
2.3, MF uhy
23.1. &= AE HAz]

PAD-I Resin® A& 0.5 cm <] disposable pasteur
pipetel 2F 3 ecm AE A& F 3 mLe FHFE FB
3] AHste] &4t AIFATE = AIEE 2500 rpmellA] 5
b AdEe A7 F, 245k PADI o] X 2

1 mL & 539 ZA &A7 o WF EF

221 methyltestosterone 10 pg/mL &S 20 uL 37}
Aok F2E AP 2 Fo IHFFE YA T
Heks | mLE 53¢ A FE3%h F22 Uﬂ‘?}%
< I ¥ TWINE TEAZ F 1 FAREA 0

M acetate buffer (pH 4.2) 2 mL 3} Helix Pomatiaoﬂﬂ
%3t B-glucuronidase/arylsulphatase 50 pLg 231l 55
°C A 3AZHESE 7}")1:“?*'3]1 AR ZRE & 3R

S S AlEES A2ox WZAIZIAL potassium

w®
Hol 1
A

Table 1. LC/ESI/MS operating conditions for 7-keto-DHEA-acetate and its metabolites in human urine

Instrument: Agilent 1100 series LC/ESI/MS system
Column: Hypersil ODS 4.6 mm LD x 100 mm length, particle size 5 /m

Flow rate: 0.6 ml/min
Mobile phase:

time acetonitrile
initial 20%
25min 45%

Injection volume: 10 pL
Ionization mode :
Ion mode: positive mode
Drying gas: N,
Drying gas temp. : 350 C
Drying gas flow: 10 L/min
Nebulizer pressure : 40 psi
Capillary exit voltage: 80 eV

ESI (electrospray ionization)

water
80%

55%
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carbonate ¢F 200 mgS 718t pHE 892 XA H,
GEo] A A9 distilled diethyl ether 5 mLS 713+ ok
shakerE AFE3FY 1083 J”AIA FE23HTE o] &
F8-A-S 2500 rpmollA SEIF A4EEst -30 T
WE71oA buffers Tt GA1 3Tk €A Z2 etherF
S OE Ag#Hez gr)a i 7taE $Hd] S8
A AR FEFES AUk

2.3.2. LC/ESI/MSE 0|88} tiAlH| 24

7-keto-DHEA-acetateS E-83}7] o AFHI = A
Fo} k& BEala 547 o AHT = ASERH
23 272 47 200 Lo HEES 7ie o
U712 LCESIMSO] 10 pLA FAAI A,
2o LCESYMS AZvtET# T Ak
Hs AAdstaen o wf AREE LC/ES/MSS}
LC/ESYMS/MS®] =4 Z71-2 Table 1°] 230tk

Table 2. GC/MSD operating conditions for the derivatives
of 7-keto-DHEA-acetate and its metabolites in
human urine

- GC/MS: Agilent 6890 GC [/ 5973 MSD

+ Column: Ultra-1 (cross-linked methylsilicon 17 m X 0.2 mm
ID X 0.33 gm film thickness)

He at 0.6 mL/min

16.10 psi

- Carrier gas :
+ Inlet pressure :

- Split ratio : 5:1
- Injection port temp. : 280 C
- Transfer line temp. : 300 C

-+ Oven temp. program :

initial temp. initial time  rate final temp final time
(C) (min) (C/min) () (min)
120 0 70.0 180 0.86
4 235 13.75
30 300 2.17

2.3.3 GC/MSDE o[&gst CHAH| 24
GC/MSD #41& 913}4] 7-keto-DHEA-acetateS -8
at7] Aol AT = AES B& F 0547 Bt A
A = NEZHE FE23 HAEES 483 f=A4 Al
7171 98 MSTFA/NH4I/DTE (500:4:2, w/w/w)Eg=2
50 pL& ket 60 ColA 158 St F=AS AA
GC/MSDe] 2 L& FHat3t o] W AR GC/MSD
o] BXzAL Table 29+ Tt

JEE

3. & ¥ &

3.1 LC/ESI/MSO| 2Jgt = Al2 &= CHAHA
M3, M4 2 M52| #HE

Fig. 12 E =7 2t gAAES LCESYMS =
FErtEggoly, A S ofn] Ayl upe} o] B
e RAEETEH AESHA FRAT RFEEES
19.5 minolA AZHAUch 22l Fig. 1914 BE uhe}
2ol AR dAEE 559 SE] RFEERY §
PAET FA BRE AN ASHRAH A
Sof W3k M1 B M2 9jo] M3, M4 B M57}F HEH
[e2]
AN

(a) EIC of metabolite M3

x108]

20 TIC, Al
00 M A
x10 M EIC 303, All MS
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0.0

x107" M EIC 305, All MS

2.0

0.0 A ‘.N\AA
x107 EIC 321, All MS

1.0

0.0

5 10 15 20 25 Time [min]

Fig. 1. Total ion chromatogram and extracted ion
chromatograms of m/z 303, m/z 305, and m/z
321 by LC/ESI/MS.

3.1.1. THARA M3

Fig. 2 (a°] uYERd thAM M39] extracted ion
chromatogram (EIC)S R tiAlA] M39] HEE AJ7F
£ 7.0 min °o]lom A AHEH Fig. 2 ) HH
m/z 3059 AFgolo] HEHUTL o7& A M3
of oju]E&Ate] H' 7} 7k A€ [M+H]" o]0
2 AR M39 RS 3042 33 & ok Fig
2 (0 AF 2HERA 71 A HEE m/z 305
£ ojvje]2oF 3l tA] ghH ERsl AA HEg
MS/MS H& 2HEZ oty A ~HEHA He uf
o} o] mjz 287, 269, 2519 AMEL ¥V} AZHS
ow mfz 287 °]&L [M+H]'o]LogRE 3 j9
H07} "o]Z [MH-H,0]" ©]£9Z, mjz 269 o]
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5 10 15 20

25 Time [min]
+ AlIMS, 7.0min (#756)
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1.5 [M+H]+
(b) MS spectrum of M3

1.0

26‘7.0 zss.‘ozw_l
|

303.‘3
I
260 265 270 275 280 285 290 295 300 305 m/z

0.0

6 + MS/MS(305.0), 7.0min (#318)

173 6% 211} 229.12
145.1
0.0 i \}Rg'll L Hﬁ H? m L HH\ L
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Fig. 2. LC/ESI/MS extracted ion chromatogram of
metabolite M3 (a), MS spectrum of metabolite
M3 (b), and MS/MS spectrum of m/z 305 (c).

[M+H] o] 202 2E T 7/§e H,07} Hojzl Exte]
o2, I3 mjz 251012 [M+H]|'0]LOoZRE A
N9 K07} "Rl Ertolgog oZHt) weld o
A M3 ERAE AAE %L S =E A7 A
715 Al AN ol 7HR FEY Aeltal o FE A

3.1.2. CHARH M4

Fig. 3 (a)°l UrEM thakdl M4<] EICS R tha}
A M4 HEE A7S 7.7 min o|gon A AHE
d Fig. 3 )2 2 mjz 3059 ZFojLo] AZEH
ok olRL AR M49] ofmlEzte] HT 7} HrbE
[M+H]" o] 222 tAkd M39] BAHS 34z FHT
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Fig. 3. LC/ESI/MS extracted ion chromatogram of
metabolite M4 (a), MS spectrum of metabolite
M4 (b), and MS/MS spectrum of m/z 305 (c).
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Fig.

4. LC/ESI/MS extracted ion chromatogram of
metabolite M5 (a), MS spectrum of metabolite
M5 (b), and MS/MS spectrum of mjz 321 (c).

3.1.3. THARH M5
Fig. 4 ()°] Yebd tAlAl M59] EICE B thAlA

M59] VEE A7t 53 min o|flov] A AxEY

Fig.

4 ) EY myz 3219 FFolo] AEFUTE °]

JEE

AL A M52 ojuliale] H 7} Hrlse] 44"
[M+H]" o]&o2 tAlA] M59] EA1E-S 32002 33
g 4= ) Fig. 4 (v 2% 2HEHAN 71 =24
A% mjz 3212 ojnjo] Lo g o] tha] W Euts}
AA HE3 MSMS dHadEHot) Ay AHEY
4] He upe} 7ol mjz 303, 285, 2679 AL T3
7b AEEA2H mz 303 ©] 22 [M+H] ¢| 202 HE
3 719 H,07} "ol [MH-H,0] 0] L2 2, mjz 285%
o] 22 [M+H] o] 20 2RE T Jl9 H07l "ol E
Dol 2o g mfz 2670122 [M+H] 0] L2 RE A 7|
o] H,07} Hojxl Exto]lLo @ T8 7 mjz 24902
[M+H] 0] 2222 v 7o) H,07} Bejxl Effo]o
Z o SHh gt gAK MSE M3 2 M4dteE &

B AAE § de I=SA7Y AEYE ) A

old 7kl FE2U ZolRaL ¢l g ik

3.2. GC/MSE 0|8
M4 2 M52 &

rok

= Al & CHARX M3,

T

3.2.1. CHARA M3zt M4

Ak M33 M4E LC/ESIMSS LC/ESIMS/MS2
A2 HE AL 304013 B4} Ulel] 3719] AET¢]
U =272 /M Aog daetynt. webd A
FreAstel <3t A M3ZF M4<] EApol2-2 3719
triemethylsilyl (TMS) 717} X85 Ex}#R T} 2160] &
7F8F TMS-enol-ether Fr=42 AT Aoz o Al=T)
a2 g thAK M3 M4 BEA1E 3020 216S T3
m/z 520 #& 7HAE EAte]9 Ag 2HEYPS Ao
A M3z M4e] AES AESIATh Fig. 5 &
GC/MSDE ©]&3}o ¥& total ion chromatogram (TIC)
¥} EIC 183 AFg2HAEHo|th Fig. 5 b)9] m/z 520
o] EICAIA] tAA] M33} M4Z o2 Ag AdE
HE 7HA vae HEE A7 11.792 min? 11.860 min
qx AZEYeH e Fase B A3dE e
ECEZ AEHATh MEE A7 11792 ming] FF 2~

HEZS Fig. 5 ) A9 ol&d Fig. 5 (d)°ll

A= 11.860 ming] A AHERS UERARIT.
AA Fig. 5 (09 AF2HEHNS Byl mz 5209

Aol o] HE HAS™ mfz 50
ZRE 3 e WEr7t ozl Eute]&[M-CH;]+ ©]
Lot} E3ZF mfz 415 o] L8 Exjo]LogHE wEH7|

T

9} -TMSOH7} "olA [M-CH-TMSOH]™ ©]&, 181l

ojee Exjoleo
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(a) TIC
Abundance TIC: KETO2.D
1.05e+07
5000000
1000000
) 0
Time--> 400 600 800 10.00 12.00 14.00 16.00 18.00
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200000
100000
0 . L a J ft A

Time -> 400 600 8.00
(c) MS spectrum 7-OH-DHEA
Scan 1283 (11.792 min): KETO2.D 169

10.00 12.00 14.00 16.00 18.00

73 169
800000 oTHS
500000 ™SO orvs
82 129
195 415 [M*-CHy-TMSOH
f 3 Is20 M1
325 [M*-CH3-2TMSOH]
505 [M*-CH
100000 129 233 2gg / k [ -]
wloida bbb s L1, ¥ 3781 |
m/z--> 50 100 150 200 250 300 350 400 450 500
(d) MS spectrum 7-oxo-diol
Abundance Scan 1293 (11.860 min): KETO2.D
73 296
150000 omvs 520 [M*]
100000
T™MSO 0TMS 430 [M*-TMSQH]
129 325
147 296
129 | 169 229 L 325 J ‘
0 Lol b M st bk, i L &
miz-> 50 100 150 200 250 300 350 400 450 500

Fig. 5. Total ion chromatogram (a), extracted ion
chromatogram (b), MS spectrum of 7-OH-DHEA
(c) and MS spectrum of 7-oxo-diol (d) of dosed
urine by GC/MS.

mjz 325 °]&

< Aol zRE HEv|e T -TM
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SOH 7} oz Uzt 21024 o]
TANAN &3] Yehhe Eftol
28 A-ing®] AAEA UEhE o]202 3 A
20 F=FA7|7F Ythe RS 13 miz 169 ©]
< Cringol AAHA Yehve a3z 179 g4 9%
of AZ7} ks RS 44T 4 JA ot weA
Fig. 5 (9° YEhd mjz 520 o]2°] Eato]]l tiAHA]
M3-& Exzjgko] 30403 3HT} 7H BAYA 0] ==
AZI7F e 179 g X AEVIE JMAE
7-OH-DHEA°|Zh= A& &9l & 5= JYIek’

RS B2 A7k 11.860 min®] AFAHEHQ Fig.
5 (E BY Fig. 5 (09 2% 2HEHA ulzrbA
2 mjz 52098 EAolo] AZ HIAOH, myz 430 o]
& Hzlo] 2o 2 RE] -TMSOH7} HolR o]2o|t}, m/z
129 ©]2& A-inge] Z|AAA YEle o] o= UtjA}
A M3z vEIZIRAIZ 3 @A A I =277 S
o, mjz 296 °]2 7¥ A& X AEY]7} ),
179 & Y9 ’6‘15514717} Athe Ae BT
ob&d mjz 325012 % ©]7A Wit webA Fig.
5 @ Jebd m/z 5208 } o2 7}A1, Ex}
o] 30491 A M4 3 I 17H g Y9 3]
AL A=

m{o

[‘E. F{E

EEANE 7}%1131 78 A9
7-oxo-diolo]gH= AL 89l & 4 Yy’

3.2.1. CHARA M3zt M5

AR M5E LC/ESUMSS} LC/ESMS/MSe] ZAxtE
FH 22 3205 4719 AETIoIY F=EAVIE T}
Ae AR dSHAY. nepx] dd FEASE shd
AL M5+ EAFsFHE T 2880] Z71E TMS-enol-ether
FEAE 8T AolBZ A1 3200 2885 Tgh
mjz 608 #S 7HAE EAlole] A ~HEGomR
B A M59 45 A=At Fig. 62 GC/MSD
Z o]gdld A& TICY EIC 18]l AgAHEHo|th
Fig. 6 ()2 m/z 6082] EICO|H HZE A
min° A AR GEe dFg 2HAERS fé% T
ANeH o|ZE Fig. 6 (ool eI AFAIHAE
HollA mjz 608 9] EA}fo]Lo] HE £
& EAelozRE WYyl "old [M-CHi]™ ©]
o2 HAth HE3F mfz 518 o] EAo]2o g HE
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