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BIBMHAT O A4 FIERVIRS 5 VIEEM7 >~ For YNNI BIT27 Y Fasr v ofdiieEiohTns, &
R RAAR E W TR AF O A F |7 FR A5 ¥ Y% ¥ (androstenedione, A “dione) B & 5 Fox¥7 » N
T A5 0~ (dehydroepiandrosterone, DHEA) | OCHHEMEIZ 2V THE L7z, BISZBURAITaE 7 > o & v KR
IRFEMIAR PC3, DUL45 & 7 ¥ Fa & W RIEMARLNCaP # Hvs 7z, 5602, 7Ly o v Ba4iED X OB aEIco
WTHMRE LAz, BIEMHAF 04 FMEHEHIZowW Tk, PC3, DUI45 T3 & W %% L 7= DHEA 7 — W2 8473 A B 255 <
LNCaP CTIZDHEA 7— VLB &N, A'dione—F A MAF O -V k FOF2Z M 2571 ¥ (dihydrotestosterone, DHT)
BREA~EMICER LTz, E5IZLNCaPIZT7 ¥ Fusy 2 7 Vo o RS WIERT 5%, PC3, DUMSIZIEZ0iEH:
RO Lol RBEAICH L TS EER LT _CoMBMkIcF0iFM s oo, $h7 V0 rBIEBHE
(uridine diphospho-glucuronosyltransferase, UGT) O7 4 V¥4 4 UGT2B4 £ K % UIEE-PCRIZBVWTH, LNCaPOAIZSH
BLTWwi., 2510, ZOBMEHEEEZMHEIOEERNWICRET L2 2A, DHTIZFA MAFO Y EBRLT, &) #MM%
WEWZ EPREN. PLEX D, INCaPIZBWTEIBMST » N Uy RilECREIE T » Fu sy 2 £R$ 2 FANCER
LTWBZEDPHBELE, 7Y R YBRESETIZBWT, 7r Ny MREERTSIIREMIEIL 7 v 7 o i aEt s b
BagsrZLizkl), DHEAZ7— V26 DHT # 4K L, &7, MAEICLELRMEAT » Fosry LRV EfiELTtnbs

PHEMENL, ThoOmHL Y, LNCaPIZ81T 5 UGTIZMIBMIEE:7 > Fo 7 V2 fRE L Twv 2 iR s h

7.

Key words prostatic cancer, LNCaP, adrenal steroids, glucuronidation, intracrine

EERTIR, BVIRIRAE, PRI T v bay s
REEMEIZHTET 2070, L7z2%o TRV IR E O WA v €
YHREELTIT ¥ Fu Y EENERENTWE, B 2T
RO THBLTANAT O VIZ5 %L EAER CAR &
Y INEBRET LD EBMI—MICHITSN TS,
FRATTF AT T A= NNy 2128 B TRIFATE RV E Y D5
W EERE L, KRV ECHIOHRSEY, AF04 Nk
VEEMMRNCB ST v Fay rZ484 (androgen
receptor, AR) #§ &% [l T 5720, FOHEHEOHE, Tk
FEIEERVE L OWBEHNE Lz, EHRESVE VR
EYTTZAMOHEELREMTORTVAEY, b MIEIE»S
Ty rar Uik THErFe FeETy Foayoy
(dehydroepiandrosterone, DHEA) % %8240 L, fEERILIEH
I3 DB rSREICEETS. LT, TYF
Oy BRRICBWCEIRET v Fa sy OFESERTE LR
ELT, 4B LACOMMBRRERIIET ¥ Fu i vkl
(total androgen blockade, TAB) kD HE4T ST\ 5. Labrie

FR12E 1 A 2T R, PRI124E3 A4 HZH

SOOI B VT A F T 4 FRLEY 2iEHLT5
et ZRE ML, FoOME A4~ F 5 7Y~ (intracrine) &%
Sz, EREIE LYW ENSDHEA, T FEAT Y I%
> (androstenedione, A‘dione), F7/-MEHICHETLT A PR
FOCAHMIRICED, FTROMBAIZBTEDL T Fo
FEROEGWY E FRF A A5 T~ (dihydrotestosterone,
DHT) & sh s ™ P ZoOFHT7 » Fay A idMilaic
ARIZEH L Coh R % 88§ 2. TABBHEIT AT VG R E O
80 % BRI T H A%, 12~ 18 # I FRITI A & & LI
LT, OB E LTLUTF D420 S
Twa, THbb1E L TSR ERENT v Fay
YRR AR ROMBERTA Y, T FarrRiEcL o T
T2 RO R O ST C b MR e A MR B AR T
HIEY, 28 LTCARDERT LI EW ™ 3k LTHIBNA
a4 FRVE BRI T I L™, 4L LTKER
T OB BB BT AL P TH L.

RSO HMIET > Fa s v RE 0 R & S A R EA gk

Abbreviations . AR, androgen receptor; DHEA, dehydroepiandrosterone; DHEA-S, DHEA sulfate; DHT,
dihydrotestosterone; FBS, fetal bovine serum; RT, reverse transcription; TAB, total androgen blockade; TLC, thin
layer chromatography; UGT, uridine diphospho-glucuronosyltransferase; A *dione, androstenedione
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IZBITAEIERT Y Fu s v REDERTHLPIITHILT
Ha., BHIT Y FRY U ERERE, KELTEIVIT Y
B AN, BB SIEHTOWEF T, HEEHOEVIC
£ 57NV ayBRAFEOEIZOV TRET L L.
S L CHE

I. BEMEE

FMFFE I i 2 mn s iR AR, b M RIIIRR BB sk
DPC-3, b hETZBEREB RO DUI4S, & bRTIZIREY
Y ETEREROLNCaPTH Y, §TNTAHARREE KK »
LA L7, PC3, DU145, LNCaP i3 fiikE2 10% 7 V&
IBIML{# (fetal bovine serum, FBS) (Sigma, St Louis, USA), 2 mM
Ny 3B (HARRIE, B E%AR5 L) IZRPMI-1640 3
(Sigma) ZFHE L, TE37T, 5% CO.LHTCREL.

I. 2704 RFRILVEKH

B/mmTITAFy FEESL— N BEWET, WE ICHT
B E M Bk % 2 ml o) RPMI-1640 554112 1 X 10°@EE L, &
37C, 5% COMTIRBVTHBIHHEEEELL, 0% 7
Ly MIEL BT, RREE 100 nM O "C-A “dione (2.0
GBqg/mmol, DuPont, Wilmington, USA), X% *C-DHEA (2.0
GBq/mmol, DuPont) % & {r#rigssmicasi L, BE37TC,
5% CO,&fFFIZARMEBE L. 20REER Y EBIRIL,
DToOS# %179 T TOM, —20CTHERFL.

I. E8oa~x hy571—IC& D547

1. BikMEA T A FRIVE YOS

BB 2BEOMBIF Y (747 A7, FH)
FMZAREEM L, HHAESAHHICOHEL 72 FRAE I35
FROBAKERATF T4 FRIVEYDSBITT S, AEHETEER,
FRiEEZ AT )=V (FHFATFAY) \ZER, BBsu~ by
% 7 4 — (thin layer chromatography, TLC) (J.T. Baker,
Phillipsburg, USA) 7"V — t L CRE L. BEEIGEE -5
W rauaRvh (FASATFAZ)Y =138/ TLCTL
— bRt HERESEE, NAFA XV TTFIAF—
BAS-2000 (EL7 « Va4, BE) t BVTRHRETHIIL, X
#7 4 VL (Bastman Kodak, Rochester, USA) ~DFEH 4T -
7.

2. TPy REEDORE

MtiEiEnE E & L T Adione, DHEA, ¥ A AT O,
7Y FaR7F V4=, DHT, 7Y FOaixy I+ >, 7
FO A58 »% Dupontft & DA L7, 1. LRIFRDEHTE
B, MEiTy, REEZHRELL. SWEOBERUTOLEY
T#H5. A'dione (R,=0.83), DHEA (R=069), F¥A FAT
oy (R=060), 7> FuxA5F I+ -V (R=1051), DHT
R=074), T FuxR% ¥+ >y R=092), 7 Fu X7
Oy (R=034). £ FEBHILTEY, B EILFEZT
BETHoT.

3. Fhru yBRASIIZATEAL FRIVE YO

MC-7 A PRF O ELEC-DHT #EE Iz L, AMICBIT
U 7o B B IRA (AREBIER, TR X o THBRE
, 1mlDy YBh )7 ABEE (Sigma), 200 A0 -7
su=#—¥ (Sigma) X T37C, A4RMIREL, T2
O YEEARE SR L. FORERIFVENZ, RERM
LBI00MEE LT, AHEL KM L. FlEE
BEL, BRiEr 2/ —VTHREER BETICEHVWTRREL

o

7. BAS-2000 % AV CHEHEZMEL, X#7 1 L ANOFEH
L4707, ENEIZESE%~95%Th o7/

4, FERICHE Oz

LNCaPIZ#Z & LT100nMDYC-F A M AT T Y %2, 4, 6,
SEEER &, N TANC-TAMATU Y Vo0 Vkias
YWE3 ERBOFEERWTHE LA, Sz oy BReho
A EAERICHENT 2R RS, DTOEROEEERRE
& L7

V. UGT &M BRRICEERAvRR

BERICEELZIRETA201235 mm 75 A F v 7 %7
L — MIZLNCaP % 1 X 10°E#EHE L, ##37°C, 5%CO.4f
TIZTH4S RIS L7z, 90% 0 ¥ 7V b ISaE L7 By
T10 nMDMC-57 A M AF H », "C-DHT & 10, 20, 65, 90
230, 490 nM DI EREHT A M A5 1 ¥ (Sigma), DHT
(Sigma) ZMABESE, AFHHEL, HERTzSBHRNL
7z, 2IEEOEEEETF VEINZ THAMA L AMEIZFHEL, KA
FOWLA. KAHEEEERBICL > TEBRSE, 1mlo) v
Bed ) v LB, 200D R-INV Oy —E¥EMET
37°C, UBEIREL, YL oru Vv BRaEE MLz, Hi
MaS kg, BiELAS ) —VTHR, TLCTHEEL, BAS
20002 VTl RE R ME L7z, WEKREE I Ea -7
(Dell, Round rock, USA) iZAH L, ¥V 7 b7 X7 Enzfitter
(Biosoft, Cambridge, UK) # AW T I h ) AEHKK,, e
Bl REHE L. ZOVINIITERIITVRAZT IO
FTZEDTNTN S,

V. BBHEENAXTOT FRILELOHH

TKAH % BLZBU IR HRIZ & o TEIR S, 1mlD ) VEEH ) 74
R, 2WALOF VT 7 ¥ —¥ (Sigma) A TI7TT, 24K
MRS L, AT oM L. FORERET TV Mk
BRI L, FEAEAK oML AR BN, TRiEr
X&) — VT, TLC TH#EL, BAS-2000 % v THtik
FHELE. X7 A NLANOBERLIT- 72,

V. RNAHE & #EE (reverse transcription, RT) -PCR

1. ZRNA#HH

HeEMIIaRE A 5 ISOGEN (v Ry ¥ —>, Bl 2T
LERNAZIE L7, 35 mm 79 AF v 78387 L — MIRY
IRaEAAak % 1 X 10MEMRIE L, BiE37°C, 5%CO.%MHTTH
ASEERIEEE L7, 90% 3 ¥ 7V Iy MITE L /- RS TR
#B3% L, PBS (Sigma) TH#H L7, 4C, 1 ml®ISOGEN
FMATSOMEEL TR %M L. 4°C, 12,000 HEL/ 5
TI5AMEOL, LEZHEN, 05mloAf vy oL 7ia-
W (FHFTATFRY) RIMAL. BETIOOMEEER, 4T,
12,000 [l#5/4C 103 flsd 0 L7z, bk RE L%, 1mlo
5% T8 ) — VR AEER, 4T, 7,500 45/ 5 C 545 #HE
LL, BULEEZREL 10D BREEE L 72, Bk
B Milli-Q gradient A10 (Millipore, Bedford, USA) & %5 hi:
EikErrFrEns—Ki— b Sigma) WHEL, RHEOHR
FEIZE 185N RNAZ 25 41 OBHKIZEME L7-. RNAGR
D260 nmiZBIFAREFEEWEL, 10D% 40 pg/mit L
TRNAEELZFE L.

2. T4 — DR

Vv 7 ua v B # B B %E (uwidine diphospho-
glucuronosyltransferase, UGT) ®7 4 V¥ 4 4 UGT2B, B-7
ZF KT A mRNAREE S 94— LTU T+ T




S —

LBk A 7T o 4 FREHE 7o v A Ba s 157

DNAZ &R L7 (1B?ﬁi_f/1‘7“i\“i"fl‘/}< FLIE). 535 bp
OUGTIB H(ETF & FRAIZMIET 5 PCRTIA v —L LTt
VATITAT— 5’-CC’ITGCCCAGATCCCACAAA-3’& T T
v 275 4 <—5-TATCACAGTTGCCACGCAGG-3’ & & b
UGT2B & 1% F cDNA O #2251 & 1 38R L7z, 592 bp D B-T
yF v BETFEERNICEBETAPCRT I/ - LTEY
275 4 < — 5-GAAAATCTGGCACCACACCTT-3 & 7 ¥ F+t ~
275 47— 5-GTTGAAGGTAGTTTCGTGGAT-3' % & t 3-7
5 F v B{ETF cDNADEEEF L ) BIRL 7.
. 3. RT-PCRIZ & 2 UGT2B mRNABHDEE

UGT2B mRNARBLOEEN 72, RT-PCREF W/, RTK
[5id, Promega*l (Madison, USA) @ cDNA&H* v k& v
TiFot. ThbblugDERNARLT T Td D771
7 — & LCHIEERZIZTDNAZ &R L7z, KIZUGT2B 12
HTa 74— eHT, TagF) 27— (EWE, =
#) 12 TR cDNA O HIE % 17 - /2. PCRUE 1 Perkin-
Elmer/Cetus # (Norwalk, USA) DNA thermal cycler [ L
P BET U Y ZEERREL KIS, 94CTIDMAE
P, 94°C45%, 57°C45F, 72CT1H30H D3R T v T30
$4 7 VT, BIBICT2C104rFBN L /2. BIEHE O PCRE
Wit FYraTavA FEED 1% TAHT—AFIVTEER
DL S R e ORI L7, AR IR E LC 8-
743> OPCR%{Fo7z. RI-PCRTHRM &7y FAER
WTHHIEEHERTAI0C, PCREYO—H & @Y L HIR
BETYW L CLF Iy A70%, FEEGIE%7THI—2A
FPLTESKE L, FRINZMBEDIRMENSZ L ZH
WL

4. EEHRTPCR

B IamMmpatk HiMM LAZERNA L ug L W ER L
DNA 24t LT, UGT2BHRM TSI 1 v — L -7 7 F VI5R
W74 <=k HCCEERWPCRET 272, T4bHHUT
T3S MBI, 94°CT45%, 57 C45%, 72C 153308 D3
A5 v 7% 15, 18, 21, 24, 27, 30, 33, 364 A ¥ 7 VAT, BRI
72°C105 %38 L7z, MIESN/ZPCREME, ZFVTLT
0vA Fe&dtl5%7Ha—A7 N WCTERRIKEN L, FoH
HBEHEEE % VORI L7, TEBITEENA A 77 4 -

(Vilber Lourmat, Paris, France) 2T/ ¥ FO#ENGHEZNE
L, UGT2B DR & RERE -7 7 F v OBEDILE RO,

. X704 FE&Z=FBS HFilRPMI-1640 i DiRS

1. %A b7 EBEERBEEROFE

Btk 50 ml IZIE M (FEHEE, KBR) 0.5 g% A & <R
LG RREBEE o, £ ARRICEBMAKS mliZ 7 A b
3 » (Dextran T70, Pharmacia Biotech, Uppsala, Sweden) 0.05 g
FMi L CEMLFAFA NS Y BERE o WEZRAL,
ACUBHSELTTFA 7 Y HEEERESE L L.

2. A5 04 FIHEEFBS, A7 04 FREE#H O

F% AT LEEEREEEE 3,000 EEE/4, 100 E
LA LT iR RE L%, FBSEMmA CIREREML, 47,
204 HIHE L7z, 0.22 um 7 4 ¥ — (Millipore) % fiv» Ci
WL, AFoA{ FKREFBSE L7z, BHIBENF10%A T A
FEEFBS, 2mMZV4y 3 vERE 2D X HRBL, A704
N3 RPML-1640 553 & L 72,

3. A7 A FREEMET TOLNCaP D%

7y ray RFEROLNCaP KDV TIRATE A FERE
RPMI-1640 35312 TR 37°C, 5% CO5H T THEL TS
b b AEL, MERGRERNKE, RI-PCRICE 2 mRNA
FIOMETIER L7

VIl #EHinE

FRTOEBRITSERGTL, MEEE FHME L EERE TR
L7z,

134 &

1. b MEIBERERKC ST IEBERTOC FRILES
st

1. b MR BT A MC-Atdione T EH & L
et

% & QLRI Z 5\ 1T 100 nM 0 ¥C-A “dione  ZEH
FLEBAORBERO /O 7T L ERIIIRL, ERE
BEFEUIRT. 7 Fas Y HEFMETH HPC3, DUL4SIE
%2 DHEA, DHT, 7> FRA¥ ¥ I+ v ®ERL. PC3
OEBRIZE T W ARHEROSRHEDCSOIEHERTR
22146 +033%, 26.78=0.31%, 2297 £048% CTH o1,

Table 1. Metabolism of “C-androstenedione formed by prostatic cancer cell lines

Substrate and metabolites lzg/:j D(U(%i;"s LI(\IQ/S ;‘P
“C. Androstenedione* 5.24+0.10 3.81£0.04 24.58+0.62
Metabolites

DHEA 21.46+0.33 16.10£0.21 12.4010.21
Androstenediol 2.23+0.03 481£0.12 ND
Testosterone 4.24+0.07 4.97+0.08 6.46+0.07
DHT ' 26.78+0.31 17.87£0.09 9.74+0.13
Androstanedione 22971048 19.11£0.15 18.32+0.29
Androsterone ND ND ND
Total radioactivity 65841991 6703 =761 3027421

DHEA, dehydroepiandrosterone; DHT, dihydrotestosterone; ND, not detected.

% Substrate; T Total arbitrary value of radioactive intensity.

Values present X =SEM (n=3).
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DUL45 2BV T #NEN16.10+0.21%, 17.87 £0.09%,
1911%£015% Cdh oz, 7 Fu# REETH % LNCaPld
FAMNRAFE Y (6.46+0.07%), DHEA (12.40 +0.21%),
DHT (9.74 £ 0.13%) %R T 27 H BB RO RETENSET
LTHEH, PC3, DUMS DF A EROMEEE L KT 5 &4
EBTH o/, LNCaP DM C-A “dione fCHEW I ZAMIZHEIT L
TWAZ PRSI

2. b METVIRMAIRAER B A “CDHEA R B & LA
gﬁ

& 4 ORI ISFEMIERIZ BV T 100 nM O “C-DHEA # #7% &
LB a0 #EDD 7o~ 75 L 2/21IRL, EBER

3,000+ A 4*

2,000+
—
N .
E 1,000 a b
= { }
5 oy . :
<C
A
..;’ 3,000 B 4*
&

2,000
Q
-
'&—) 1,000 a 2 b
> { 1 l
- 0~ T T
O
©
O
O so00{ C
4y]
m 2,000

4 6
1,000 a 7 b
{ 23 }
0 T T
0 0.50 1.00
Ry value

Fig. 1. “C-androstenedione metabolic profile shown in thin
layer chromatography (TLC) and radioactivity detection. PC-
3, DU145, LNCaP were incubated with “C-androstenedione
(100 nM) as substrate for 4 hr. Metabolites were extracted
with ethylacetate and separated by TLC using solvent system
of chloroform:ethylacetate (3: 1). (A) PC-3. (B) DU145. (C)
LNCaP. (a), Origin; (b), Solvent front; *, substrate. Metabolite
(R, value): 1, androsterone (K,= 0.34); 2, androstenediol (R,=
0.51); 3, testosterone (R,= 0.60); 4, dehydroepiandrosterone

(R;=0.69); 5, dihydrotestosterone (R,=0.74); 6, -

androstenedione (B,= 0.83); 7, androstanedione (,= 0.92).

>

®

FRURT. SHMBEAKRETICBVW RPN E i s h
7z. PC-3TIXIZIZRMHED O AL &, DU4SIZB VT
bREHEEIEL, T FORTF U4 —)b (1456 £0.26 %)
D—EREH &7z, —H LNCaP 28\ Tid A “dione (32.01+
025%), T FRAF T4 —v 875+ 0.16%), TA sAF
o> (540£0.12%), 7Y FORZ U5 (33.74 £0.09%)
AR STz, BB EROBEREO A DWW T A tdione
FREIZLBEISR, DT THho7.

L FYC-A*dione, “C-DHEA# ZZ 2 L7=¥& 0 PC-3,
DU145, LNCaPDRIB A 71 4 FAHIZ oW T3 IZKRAL
L7-.

3,000 A

2,000

1,000

3,000

2,000

1,0001

Radioactive intensity (AU/mmz2)

aooo] C
2,000
1,0007 5 6*7 b
{ 345 |
o 0.50 1.00
Ry value

Fig. 2. “C-dehydroepiandrosterone metabolic profile shown in
thin layer chromatography (TLC) and radioactivity detection.
PC-3, DU145, LNCaP were incubated with "“C-
dehydroepiandrosterone (100 nM) as substrate for 4 hr.
Metabolites were extracted with ethylacetate and separated by
TLC using solvent system of chloroform:ethylacetate (3: 1).
(A) Metabolic profile of PC-3. (B) DU145. (C) LNCaP. (@),
Origin; (b), Solvent front; *, substrate. Metabolite (R, value):
1, androsterone (B,=0.34); 2, androstenediol (R,= 0.51); 3,
testosterone (R,= 0.60); 4, dehydroepiandrosterone (B,=
0.69); 5, dihydrotestosterone (R,=0.74); 6, androstenedione
(R,= 0.83); 7, androstanedione (R,= 0.92).
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1. o0 BiasiEtt, mEnaEtorRes

1. LNCaP® 7 7 1 ¥ B A TE T O RERF IR ET

INCaPlZ#:B & LTHC-F A PAF O 2EH &8¢, EHRS
NBUC-TFAMATFO Y770 BRSO SRR 5D
BESEEEINCHIE LAERER4ICTRT. SV o B
L1 OERDEREIENT 2 DX 4BMLURTHh, UTo
EEBROEEEARERZ 4RME L

2. b MEIS BRI B ATy ROy ro v oy
E A ETE OIRET
| && ORI BT S 100 aMOMC-F R F AT TV
REEL LS E0ORBEDOSTFEREXS5I1ZRT. LNCaP
2B B AR EROBETEORAIER Th h KIS KA
EBITLTWA LRB SNz (F58). ZOKMEZEp-FLo T
=y —ERBEL, Voo rBIEeRENRSH L THRRLF

VZTEMHET 272525, LNCaPOKIEL Y 72 b AT
O, DHTHHRE &z (M5B). —7PC3, DU145 DRI
FREDMERE 4T o 7208 & 2R ISR S h e 2o 72 (F
5B). LNCaPiZBWTHL 27/ Vo o vBRATEEE RS,
PC3, DUMSIZBWTIRIZE A LBD hb ol

3. v MAT RIS BT A T v Fu s s OREREeTE
HOMES

7V 8 rBRATFEORE & FEOREIC TE S kil
2, NI 7y —ERERSE%, BEBRIFLVTEREZT
5 7=H, VT ORI B VT b RETEEII R S R o 2.
A E R L7281 IR R IR A S AT E L B v S
AR E NI,

4. LNCaP iz B} 5 UGT i1 o BER RUC HEE R iR
INCaPIizBWTF A PRF0 Y, DHT2HEIZ L2 BED

Table 2. Metabolism of “C-DHEA formed by prostatic cancer cell lines

Substrate and metabolites 12%)3 DE'(I%I);'S LI(\L;.:;‘P
“C-DHEA* 99.990.01 79.931+0.39 26.41£0.25
Metabolites
Androstenedione ND ND 32.0110.25
Androstenediol ND 14.560.26 8.75+0.16
Testosterone ND ND 5.40%0.12
DHT ND ND ND
Androstanedione ND ND 33.7440.09
Androsterone ND 5.51%0.14 ND
Total radioactivity 5846627 6060192+ 53701141

DHEA, dehydroepiandrosterone; DHT, dihydrotestosterone; ND, not detected.

* Substrate; T Total arbitrary value of radioactive intensity.

Values present X SEM (n=35).

Androstanedione

PC-3 Androstenedione «— Testosterone— DHT
»

DHEA - »> Andr(;stenediol

Androstanedione

Androsteriedione+— Testosterone— DHT
DU145

4

DHEA Androstenediol

Androstanedione

LNCaP Androstenedione<— Testosterone —>DHT->g1ugl}rI(;1;ﬁde

DHEA Androstenediol

Fig.3. Suggested schema of the metabolism of adrenal
androgens in prostatic cancer cell lines. Arrow width indicates
the relative activity, and the dotted arrow indicates a relatively
low activity. DHEA, dehydroepiandrosterone; DHT,
dihydrotestosterone.
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Fig.4. Time course of uridine diphospho-
glucuronosyltransferase activity. Enzyme activities were
monitored after the addition of 100 nM “C-testosterone as a
substrate. The metabolism was linear from 2 to 4 hr. Four-
hour incubation was used for the kinetic assay. Dots represent
X =+ SEM for five experiments with the LNCaP cell line.
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160 & %
UGTE M % B RUGE SR AY ICIRET L7, EERE 2, UGTIEZ L DT A VFA LOEEFREENTVES, F/r
FururBEeRyfEc IOy P LAERERG6A, TE NEME, WEEATFOA FOZ V70 BEAIZIZUGT2B
W¥ 79 v b (Lineweaver-Burk plot) 6B IZ/RY. “EHEK BELTWwWAI EYHMONTWVWES, A X UGT2RERM L
Ty b LEEENLK,, k% E3IIRT. DHTDK,IZ7 54 <2—% 38R L, RI-PCR%1T-7z. LNCaP DA IZUGT2B
ARNAFOAICHBLTHIESDI . 28, K.BL Pl mRNAZIRIFED S, PC-3, DUI4SIZB W TITFEEIED
DI THEBERER Kofbw) EFAPATO 2 HEIZ L2 Lol (A7),
A41.0T3»Y, DHT#HEZIZLHBE1TTH o7z, Lioho 6. A70A4 FIEEEMSTDLNCaPIZBIT 5 UGTIHEE DR
TDHTH L D BHUEDOEHRETH S Z LR ENT:. T2 B B R AR

5. BIZIREMAAERIZBIT 2 UGT2B mRNAFB OMRES AT U4 FEREEMETCTREELTWASLNCaPIZDWTHE

A B

-aandrostanedione®

Table 3. Kinetic properties of UGT activity in LNCap

K k
Substrates m cat
-sandrostenediones— (#M) (2 mol/1 X 10°cell/hr)
DHT ——» T 0.52+0.06 0.530.08
-t——DHEA—>
DHT 1.404:0.28 2.32£0.30

-t—testosterone-#

DHT, dihydrotestosterone; T, testosterone; UGT, uridine
diphospho-glucuronosyltransferase.
Values present X = SEM (n=135).

-~a—androstenediols—

-g—androsterone—&

Table 4. Kinetic properties of UGT activity in LNCap in
steroid depleted condition

K ko
Substrates (M) (2 mol/1 X 10%cell/hr)
T 1.27%0.33 4.28%0.14
Fig. 5. Separation and identification of androgen metabolites

and glucuronides from prostatic cancer cell lines. *C- DHT 1.5040.14 5.45+0.48
testosterone was used as the substrate at concentration of 100 . _ ] .
nM. (A) Organic phase, (B) Aqueous phase. DHT, dDiI:}I,’spi?ﬁ;xzﬁ:;fgﬁ;f;;setesmmwne’ UGT, uridine
dihydrotestosterone; DHEA, dehydroepiandrosterone. Values present X£SEM (n=3).
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Fig. 6. Kinetic analysis of uridine diphospho-glucuronosyltransferase using testosterone (circles) and dihydrotestosterone (squares). (A)
[S]-rate plot, (B) Lineweaver-Burk plot.
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Fig.7. PCR products of uridine diphospho-glucuronosyl-
transferase (UGT) 2B and p-actin. PCR products were
subjected to electrophoresis on agarose gel. Arrows indicate
UGT2B gene and p-actin transcripts.
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Fig.8. Semi-quantification of UGT2B mRNA expression in
LNCaP. (A) LNCaP in RPMI-1640 supplemented with 10 %
fetal bovine serum, (B) LNCaP with steroids depleted.
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Abstract

Adrenal androgens function as an androgen source within prostate and androgen target tissue. In this study, we compared
the ability of three human prostatic cancer cell lines to metabolize the adrenal androgens dehydroepiandrosterone and
androstenedione. Androgen-independent cell lines PC-3 and DU145, and androgen-dependent cell line LNCaP were
investigated. The effect of glucuronide and sulfate conjugates was also investigated. There is a strong tendency in the
androgen-insensitive cell lines to convert androstenedione to a DHEA or DHEA-S reservoir. Meanwhile, the steroid-sensitive
cell line is capable of converting DHEA into androstenedione and subsequently into dihydrotestosterone (DHT). Moreover,
androgens were converted into a glucuronide conjugate in LNCaP, but not in PC-3 or DU145. No sulfate conjugation was
observed in any of these cell lines. As a result, the metabolism of the adrenal precursor shifted to androgen formation in
LNCaP. This could be confirmed by means of reverse transcription-PCR of uridine diphospho-glucuronosyliransferase (UGT)
2B. Kinetic properties of UGT activity in LNCaP revealed DHT to be a better substrate than testosterone for prostatic UGTs.
When steroids were depleted, the expression of UGT2B in LNCaP was significantly increased. In the case of reduced DHT
levels in tissue, the UGT activity increased to contribute to the elimination of DHT. It is thought possible that the inactivation
by glucuronidation of DHT in androgen-dependent prostate cancer cells is activated in the presence of low DHT levels to help
maintain the physiological level of DHT required to stimulate growth. In conclusion, our findings show that the adrenal
precursor pool has the potential to contribute to the regulation of prostatic cancer cells. Moreover, the presence of UGT
activities in LNCaP may have a regulatory effect on the active androgen level in the intracellular environment.




