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Steroids

1) corticosterone, 118 ,21-dihydroxy-4-pregnene-3,20-dione
2) cortisol, 118 ,17a,21~trihydroxy-4-pregnene-3,20-dione
3) cortisone, 17a ,21-dihydroxy-4-pregnene-3,11,20-trione
4) deoxycorticosterone, 21-hydroxy-4-pregnene-3,20-dione
5) deoxycortisol, 17a ,21~dihydroxy-4-pregnene-3,20-dione
6) 17a-hydroxypregnenolone, 38,17 @-dihydroxy-5-pregnen-20-one
7) 17a-hydroxyprogesterone, 17 a-hydroxy-4-pregnen-3-one
8) pregnenolone, 5-pregnen-38-0l-20-one

9) progesterone, 4-pregnene-3,20-dione

10) 5a-DHT, 5a-androstan-17/8 -0l-3-one

Enzymes

1) 20 -HSD, 20a-BEFROXY X504 FIRAKEESE,
20 @ -hydroxysteroid dehydrogenase [EC 1.1.1.149]

2) 206-H8D, 208-b Fux>R5u4f FBRAKEEXE,
208 -hydroxysteroid dehydrogenase '
([EC 1.1.1.53] ; from Streptomyces hydrogenans)

3) 3a/B-H8D, 3aBLU3IB/-LknXxy 2504 FIRAKEEH

Ja- and 38 -hydroxysteroid dehydrogenase
4) glucose-6-P-Di, glucose-6-phosphate dehydrogenase
[EC 1.1.1.49]
5) isocitric-Di, isocitric dehydrogenase [EC 1.1.1.42]
6) NAD*-Kinase, ATP—>DPN transphosphatase [EC 2.7.1.23]

Pyridine nucleotides

1) B -NADPH, B-nicotinamide adenine dinucleotide phosphate; reduced



form
2) a-NADPH, a-nicotinamide adenine dinucleotide phosphate; reduced
form
3) B-3’-NADPH, B -nicotinamide adenine dinucleotide 3’ -phosphate;
reduced form
4) B -NADH, B -nicotinamide adenine dinucleotide; reduced form
5) a-NADH, a-nicotinamide adenine dinucleotide; reduced form
6) £ -NADP*, B -nicotinamide adenine dinucleotide phosphate
7) a-NADP*, a-nicotinamide adenine dinucleotide phosphate
8) B -3'-NADP*, B -nicotinamide adenine dinucleotide 3’ -phosphate
9) B-NAD*, B -nicotinamide adenine dinucleotide
10} a-NAD*, a-nicotinamide adenine dinucleotide
11) [4-°HINAD*, [4-°H] B-nicotinamide adenine dinucleotide
12) [4-pro~R-*H]NADPH, [4-prochirallity-R-*H] B -nicotinamide adenine
dinucleotide phosphate; reduced form
13) [4-pro-S-*HJNADPH, [4-prochirallity-S-3H] B -nicotinamide adenine

dinucleotide phosphate; reduced form

Buffer solutions
1) KPB, Potassium phosphate buffer
2) PBS, Phosphate buffered saline

Chemical substances

1) DIT, dl-dithiothreitol

2) EDTA, ethylenediaminetetraacetic acid
3) ATP, adenosine-5’-triphosphate

4) POP, 2,5-diphenyloxazole

5) POPOP, 2,2’ -p-phenylen-bis(5-phenyloxazole)



6) SDS, sodium dodecylsulfate

7) Tris, tris(hydroxymethyl)aminomethane

8) metyrapone (SU 4885), 2-methyl-1,2-bis(3-pyridyl)~-1-propanone

9) aminoglutethimide, cx—ethyl-cx—(g—aminophenyl)gluterimide

10) spironolactone, 17 @-hydroxy-7a -mercapto-3-oxo-17a -pregn-4-ene-
21-carboxylic acid ¥ -lactone

11) o,P’DDD (mitotan), 1;(Q-chlorophenyl)—1-(g-chlorophenyl)—2,2-
dichloroethane

12) SU 8000, 3-(6-chloro-3-methyl-2-indenyl)pyridine

13) SU 10603, 3-(1,2,3,4-tetrahydro-1-oxo0-7-chloro-2-naphthyl)pyridine

14) SKF 5254, 2-(dimethylamino)ethyl-2,2-diphenylvalerate

15) cyanoketone, 2a-cyano-178 -hydroxy-4,4,17a~trimethylandrost-5-
en-3-one

16) ketoconazole, (cis-l-acetyl-4-[4-[[2-(2,4-dichlorophenyl)-2~
(1,8-imidazole-1-ylmethyl-1,3-dioxolane-4-yl)]-methoxy]pheny!]
pyperadine

16) DAB, 3,3’-diaminobenzidine tetrahydrochloride

17) BSA, bovine serum albumin

Z Dt

1)} HPLC, high performance liquid chromatography
2) GC, gas chromatography

3) MS, mass spectrum

4) NMR, nuclear magnetic resonance

5) TLC, thin layer chromatography

6) PAGE, polyacrylamide gel electrophoresis
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2704 RENVEYOEEGRIET RTC2-AF 04 RTHS cholesterol %
FRE U, BE WY BEXH KRE8rYXoNsuBREPCRETIEL2O
ATFEOF L 70— L P-4S0E ) AFO TS -, BELBRBEL LUCREL
BERECO—EORTO0A4 FRBBRICLIDSENICHMBIATED, 20k
AREEBIVHETIBEOFMEIHE LM SN DOHBHD, WEERHL
HBMNZBW. LEN-ST, RN TORXTOf FEANVEVEGRE ZORNSBE
HEBRHTIEDICE BRNFRBEFICREISZIZAToS FRBBEHOR
RBVBERGARTH %.

HO
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HO HO-\H
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17a0Hprogesterone 17a0Hpregnenolone
OH 017 zolyase C17 201Yase
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Fig.1-1. Pathway of Androgen Biosynthesis from Cholesterol and 20« -
or 2085 -Hydroxylation

1Ta0Rase, 17a-hydroxylase; 38 /iso, 38-H3D/5-ene,4-ene-isomerase;
DHEA, dehydroepiandrosterone; bHa-DHT, 5a-dihydrotestosterone



HRBIEBUZ7Y Ry Yy (CGo-257 04 K) OAEARIEEEZ LT, T
B TifbhTBD, I PRV THIEBWTF M7 —L4 P-450 (2L R
Fo— )R EE) I2kb cholesterol MCor-XF 14 KTH B preg-
nenolone lC'ﬁ?&éh%Cc‘ilZ&')Bﬂ%‘éﬂé. pregnenolone » 5 testo-
sterone ~OHEGRKIL, MIRENTF b ro—n P-450 (1Ta-E Fo¥ > I —
Y/ Cir-20-Y7—¥), A°-3F-bFOF> X701 FEKEEE " A°-A"
AVAT—EBLTIIA-L kx> A704 FRAEBEICIDMBESO, 2
DEREH OB WIC LD pregnenolone 7 5 dehydroepiandrosterone (Cis)
#HT S5 AKEME, pregnenolone » 5 progesterone (C21), androstene-
dione (Cio) ZHHITIA'BREIVFEHETSZ. COLSIZ, Fhr7a—An P-
5041, BIEBaBRERO—METABEL AVRA- NV EMOIEEROELE
BREMBIZIEIVI VX7 LAFRKEHOEFOXF Y XT 04 RBEKERE
OFRER, BUEANVEVEAGBIBWTEERKSI2H>TW3N, HEPE
b, FE7y a5 YoEGH#ABICES LTWSEHFE LIS TL
520a-bko¥Fo 2704 RIRAREE (20 -H8D; [EC 1.1.1.149]) OFE
MLBEIMSRMSNT VWD, 20a-USDIFCH-2XT A KD2KID 7 M &% alidf
(SEHI) WRBTITIBEET, Jy MRERY A MY - WEHAPICEETSZ LN
HESNEZOZ2IZLYH," 2 WANPTCEARTIBEY ALY - VES,D
TUHMBYA MY WELVKR, 2 BRUAOBEPICHLEEL, HREY
SEIEYA MY - VER,Y Iy NREY A NV -NVESO RE, BRETEE
2OBMOAT 0, FELERBPICEETZCLPHESH,” —BEKRZH
REtsh, BELEFNBLEORAMNITDLTWS.

IRIEH L, Cr-RF A K000 b EE RN (REH) BTT 58
ETH5208-EFuFxr25uf FEAZEEE (208-HD; [EC 1.1.1.53])
KELTE, ToMBERACIDERTZEEISh3208-Ekn¥x>y X570
1 RBPHEICHER,D Iy rER,Y MR (ISI7nvy-28H)'" S
KUE MW"V HICREENZ I ENDE, ZTOHEENTRINATWVEN, Zh
FTEOFMICEATIHE L 2.



REHVORBEIIBI220a-BXLUC208-0S0p 7y Ruy Ak oM
PHEANERER, BEOLIARLBILWHLALLIATVR LR WVWZ RV,
Inano 5I2&D, ChEDOBERKBICIDERTZEEL26MS 1Ta,20a-
dihydroxy-4-pregnen-3-one, 17a ,208 -dihydroxy-4-pregnen-3-one M+ k%
O—nh P-450 (17Ta-BE FOF ST —¥ Cir-ee-V7—V) HEHOREZT S
&, Ek BHSICED, ZhE50XTuA FOPTRHAB-L koxy
-A*-Z57u4 RTHB 17Ta,208-dihydroxy-5-pregnen-38-0l B LV 208
-hydroxy-5-pregnen-38 -0l MEBHBBWHICF b o— L4 P-450 (17Ta-t FoXx
YI—=E/Cir-ee-) 7 —¥) HEHEEHESTZIENBESTIN,'Y 20a-
HSDD A2 5F208-UDB 7Y by v ESHAMICEEL TWA I EMNRB X
h .

Eh, BEKEZ-T, 0B8N AMEZATZATOALKTHS 1Ta,208
-dihydroxy-4-pregnen-3-one 2, HEOMOFEFATOWEAER 2O L
ML &h, 41 Nagahama & Adachi WD XF o4 KM 7 v I8 @A
BAUBMENEYTHDIIERRE LAY XSLCHO7YIHRTIEEFRYE
MicZ o 17,208 -dihydroxy-4-pregnen-3-one OEMNEMT 32 &,
5,9 HRICBIT2208-ISDOFEEMNTE Iz, £z, Stacey &
Sorensen &, EWRERAOKBFIIIOZTOA REFMTBILICEIDET
OHENZBOOS5NZD, BEEBEZVRULEZEATRZOHRMESh NS
EZEWEL, FATuf R@E7cune vy BofflANb2ErBLEY
DL 208-IDFABOEMBEF CHEHRNIIERZRAZHE LTV
EEZBhTWAS.

—7%, BYMEUACEZMEPICLEL4OZT o1 FRBEZMBETIEED
BET B eHMASN, 208 -HSDIX 19584 Hibener Hi2k b Streptomyces
hydrogenans F 2 S5HB I N, LIk, FEAMLEIFSNTWND.29728 19604
REBEEDPSIINNERICE ST, FEREMNWL-ISIEHOA R ST, Ja-HSDEH
ZRHOIE,PT BVWT3a/B-HSDEHNZR DI e NHEIN Y T 5,
ENSOEMDNE -—MBERAICIDMBIATWBIE VWS HENRL L EESH

_3_



= EeMms 2931 SEAE polyfunctional enzyme ¥ LTCEHZH TR LS
ol ik, IKBEHEERRE-ST, YYyNR7EO-REBBEDHLIMIZERTL
% .32)

AR/IXTW, BWABETHA 7 YDOHEROBEDICE W28 -USDIEEBFE
THILEFBLEBNTEUDTHEMICL, 208 -HSDIE % o M B A B 72 12,
EWMEROFHICOVWTKRE L, BZBICBWTIYHETITYBEREDNPS, HAEF
TIEANOHT208-USIBESY N VHEORR 2T Fhk BHNEICIBWVLT
208-HSDHE R AZAVWCEBRIELZNEBELEEZRF L, TI9HEBR20a-USDB &
¢ 8. hydrogenans HR D208 -HiSDe DB R Uiz, S HICHERETHE, 7%
208 -HSDAS §. hydrogenans R D208 -USDEH U3a /B -USDEH 2R D
polyfunctional 23a/B,208-HSDCHB I L ZMEMICL, Sa/B-NSDiEH
T 2BBELFNELEORFNZBUO C208-1SDEH L OBEHRICODWTH
BEMzlk = BRETRIYHERBIVCENEYMERZBAVWVIKRER
f£53a/B~, 20a- BLT 208-USIHIEHOEHICODVWTENBTRKRE L,
3a/B-ISDICiE LR L b HMOREDATHNEET B EONEMRL
DHWNB-USDEMNEETZI L EH M LE £, ChEOKERED,
HEBMPOEABEFELOEHENEEBERE L ODOVWTEEEMA 2.




BB HMRBAL-t XY Z2ToS KRAERBRIESEHEORB L TS

TERMBYA MY —)VEFHPITIE, WERENDIPIFET, BHREMOK 1Ta-
hydroxyprogesterone MDCeafiiM ANV FE = )V E %20 (208)-KBEANEHETT 3
a-b Fo¥Y 25704 REKEBEE (20a-ISD) BEHUNEETZI LA
hTwhwz.® BEKEE->T, BEBULCBWTEBRICHE T IHERE (%28
) ZAFITIRE2BC YA MY - NVEIFO20a-ISHEHOKE 21T
BRI, BAYPORREEBUTHENOREDRIC20a-HSDEE L R 2D 20
B-ESDEHR EEZSWBH R EBNREVWBEEHOFEZR WH L .

FETH HETIRBETO20L-UISIEMHOFEEZHENICTEZENT,
ETYRRYA MY - VESEEH L, #HEBENAPIELET, 17a-hydroxy-
progesterone ZHE & L T0ERHFMTH S 17a,208-dihydroxy-4-
pregnen-3-one ZEE L. &k, HETYHBEMREESEL, 208 -HSHEH
OB EEZRFE LE. S5 RATIZELHOMOBMORBERY 1 by
—NVEFIZOWT 208-USDIEM B L UF20a-HSDEMEZHMEL, Theh%lt
B U .

B ERoOM

EBHHE B L UHE METYEE HETY (EHAR) OB, #
BB TEBRKICHEEZ HATY (RRI1EH) OFRIBRBLDEE wWih
b, B5h=RBIIKS T, 0.15 M KC1-0.5 mM etylenediaminetetraacetic
acid (EDTA) HCTRBREABREL, BEHICEHULE &k ZO0HOMRER
v X (ICRFE; H#%7:8, C3HME; %£%108), J v b (Vistarfl; 4 #&7H),
ENEY b (Hartleyf; 320—410 g), ¥ ¥ (New Zealand whitef; 2.2-
2.5 Kg), 4 % (BRFAME), b (FMIRERSE; T08) LhFL

BEEEZZTOA K [4-1C]17a -hydroxyprogesterone (1.85 GBg/mmol)

_5-



& New England Nuclear#t® (Lot: 1319-151) Z{HM L 7.

E#25Fp4 K 17a-hydroxyprogesterone, 17a,208 -dihydroxy-4-
pregnen-3-one, 17a ,20a-dihydroxy-4-pregnen-3-onelf W3 h & Sigmast &
ZHEMHLE.

VYRV AFE PB-nicotinamide adenine dinucleotide phosphate
( £ -NADP*), QB -nicotinamide adenine dinucleotide phosphate, reduced
form ( B-NADPH) W § hb Sigmatt®EZMAL 7=,

BE% glucose-6-phosphate dehydrogenase [EC 1.1.1.49]) (Type XV) I&
Sigmagt 8¢ (Lot: 13F-8190) %ML .

FOMOHKE glucose-6-phosphate |t Sigmatt W EHHL . HPLCAH
ethyl acetate [IRIYEHMI T TRH, n-hexane I Cica-Merckit ®Z Fh eh{#
ALE ZTOMORRITHOBREREERL .

HEMBESBEBIXUCERY S VY - VES (TEKES) OF K mETY
HEOEBRZM >R ERZIMOHERE, K& T4.558D0.25 ¥ sucrose-2 mHf
potassium phosphate buffer (KPB) -0.1 mM EDTA (pH 7.4) W, I3 X-57
OYHREVFAYT - (FBOBF AL VWarring blender) ZHAVWTHEY A4 X
UL, I bavy RYFPES (800 Xg; 10 min—9000 X g; 30 min, LB, 7
oY) — L5 (9000 xg; 30 min— 105000 xg; 60 min, L), BXUTHA b
Y —)VE s (105000 xg; 60 min, E7#) i, FhehBHELIEVWELSERIC
KDHERLE (Fig.2-1.). |

Tz, MBEYA MY - VESORBARK L LT, $HETIREZERAGT
4.5(58 @ 0.15 M KC1-0.5 mM EDTARCHEY > 4 AL, 9000 Xg¢30 miniE
LB EIT-> k. EFEZE T 512105000 xgT60 ninB LAMEITY, Z0LE
ZYA PV - VESLLE BONEEHABVWITAOHEMTEZET-20CT
FEREL .

BREEOMEE WEEES AT o4 F, [4-1C]17a-hydroxyproges-

_6_



Neonatal Pig (2 weeks o0ld) testes

Homogenized in 0.25 M sucrose-
2 mM KPB (pH 7.4)-0.1 mM EDTA.

Centrifuged at 800 xg for 10 min.

| 1
precipitate supernatant
(Nuclear)
Centrifuged at 9000 xg
for 30 min.
l 1
precipitate supernatant
(Mitochondria)
Centrifuged at
105000 xg for 60 min.
f 1
precipitate supernatant
(Microsomes) (Cytosol)

Fig.2-1. Preparation of Subcellular Fractions
from Neonatal Pig Testes

terone (370 Bq/20 nmol/10x 1 ethanol) 2HE L LT, HETIRBOKHE
5+ 7250 mM KPB (pH 7.4) HC37°C, 3 min/ LA VvF¥Fax—varyzlLhk,
HEERNADPH (240 nmol) ZMX B ICLDRIGEHABKBLE. £E1.0 nl,
31C, —EWEDA v Fax—varveiTolkk, KIGHEBEIZI0 nlo CHCl.
EMEABUSCBBULREZLEDZLEAKBICZATOLN ROMBE2ITo %= KE%
BRE U, CH2Cloff 7% M KNaSO.THEX K, 40C, NRRHTHEREEL
7z

&1z, TLC (Kodak 13181 silicagel; 2x 8 cm, solvent; benzene/acetone
(8/2 v/v)) ZfiTv, BECLRKERMLEEFBLUE IVAA—-NTFT T4 —
(Fuji X-ray film: Rx) ZITVWHBEEEOSZ ThThO IRy F ONLE % fiE
mUEHK TV - EYDWMODEES Y FL—Yary NI 7 VHIZAR, b
WL RYyFL—9—2HWTHEKY VY FL—Yarvhoryy—TZTOHH
BEZREL E.

208 -HSDB X V20 -USDDHE M, TICEOR#WTHS 17Ta,208-di-

_7_



hydroxy-4-pregnen-3-one £ 7=1% 17a,20a-dihydroxy-4-pregnen-3-one 0%

RE (M"COBUHAE) PSR ICEVWEH U Z.

208 () -HSDIE I = ﬁﬁfizggzﬁ < 1% 7 (nmol)
1 1

v ¥a~—vavBHE (nin) | BEY L NJHE (ng)
(nmol/min/mg)
7, EREEADICRVELL, HEMEHELE

owy. TLCEDETOZRRY b OBUHEE
R (%) = Mx % B0 B X 100

R#MO 5B E R#EWMTHS 17,208 -dihydroxy-4-pregnen-3-one
OEEDBEM T, 17Ta-hydroxyprogesterone (5 mg/1.25 ml methanol) %%
BeUTHETIHEY A by — )yl (88 mg protein) ZNADPH-BHER
(NADP*; 5umol, glucose-6-phosphate; 125umol, glucose-6-phosphate
dehydrogenase; 25 unit, MgCle; 12.5umol) M#FFE T, 25 mld50 mM KPB
(pH 7.4) HT3TC, 8 hrDA v FaxX—2av&iTok. A VyFax—-Yav
Dt RIGHEBICCHCLZMABLIBRURGZIEDZ LERICZATOA K
OMEEITHoR KBEREL, CHeClofEA M AKNaS0. TEBE S 2, 40°C,
NRIRPCERBERE L =

Iz TLC (Kodak 13181 silicagel(10% 20 cm), solvent; benzene/acetone
(8/2 v/v)) #fT\, HREELRKEEMEZ2SHLE XABTTHE Ta,
208 -dihydroxy-4-pregnen-3-one ¥ — ¥4 282 %) DH D, CH2Cl./CH:0H
(1/1; v/v) TR5Tu4 FZEMHBL, S5 0'Hara 5O FE IR VWHIPLCZ

_8_



HWTHEL -

R#W7 & HAZ7n<w b5 74— (GC) Shimadzu GC-4CM PF,
#15 : SE-30 (3%)/Chromosorb WAN DMCS (0.3 200 cm, temp; 270°C, flow

rate; 40 ml/min, detector; FID) THFE U /=
E#EEAE 7Y Y5 74— (HPLC) Shimadzu LC-6A, 55 A: Merck

Lichrospher Si-100 (0.4x25 cm), ¥5#£: ethyl acetate/n-hexane (3/7;
v/v), {HE#: 3 ml/min, #H: 250 mm, THIE LU .

BEEQH A~ bV (MS) JEOL JMS-D300 IZ XD BEH @ electron ioni-
zation (E1) %k TH#ZFE L 7=

BRSNS 27 by (‘H-NMR) JEOL JNM-FX100, #Ai: CDCl: THEIZEL 7.

TN ERE N7 B Lovry I B ISR, EEREXLTYY
m&E7 V7 Iy (Armourtt &, Fraction V; 1 mg/ml) Z2FFAHLUTCEEL .

WEY Y FL -5 —DER 2,5-diphenyloxazole (PPO; 0.4%, w/v),
2,2 -p-phenylene-bis-(5-phenyloxazole) (POPOP; 0.01%, w/v) O M T V8
WEeLUTHAL -

IBUH B8 O Hi 52 PACKARD Tri-Carb 460C k> Y F VL —Yarvhw vy —
ED#EULE (M1C, 10 min).



B HETIHBY A MY NI BIRIEERMOEZE

METIEBY A bV - VEFICL B17a-hydroxyprogesteroned {CH

METIYHEEY A MY —VES (0.398 mg protein) % 17a -hydroxy-
progesterone (20 nmol/104 1 ethanol) #EE & U T A-NADPH (240 nmol)
A T50 mM KPB (pH 7.4) H137°C, 30 nindDA Y Fax—2arzizy, R#
W%&TLC (silicagel, benzene/acetone (8:2, v/v)) THBEL =& S T4
—MNSS5T74—%1Tok Fig.2-2. THRBRZRULELDI, avibo—N (F
L—hF B) EHBUTILCS L — MAEICIE, BEEHTHS 17Ta-hydroxyproges-
terone (XRvy b b, Rf: 0.72) Ooftich < bIMORIMYMNEEL, XK
w hd (Rf: 0.29) ZEEHO20a-UDICLXEZRBERITHS 1Ta,20a-di-
hydroxy-4-pregnen-3-one &, F7, ERBPWEL FEINZIKy be (Rf:
0.39) i 17,208 -dihydroxy-4-pregnen-3-one OEFEH L FhE2h—H U k.
Frzxofic, PabBEENDMETVRANREY (ZRy ba) OB BHEES D
7z.

R&MOEE

17a -hydroxyprogesterone 2E & LB DOTLCLED ERBW % CHClo/
CHsOH (1/1, v/v) T¥WH L, HPICTHEULEZ CoRBHO—HZED, TLC
GCB L CHBHPLCIZ X hiE® 17a,208 -dihydroxy-4-pregnen-3-one & Ot #
EEZRHE. TLCEORIfEIL0.39, benzene/acetone (8/2, v/v) B X F0.72,
CHCls/ethyl acetate/ethanol (25/2/1, v/v)TH->7. F7, Glhretention
time {&11.4 ninT, HPLCTIX8.8 minTH D (Fig.2-3.), FOWThd 1T7a,
208 -dihydroxy-4-pregnen-3-one OEEFZ X504 K& —HL k.

gz HO—EHZHD 'H-NRBE X UHSIC K22 MERZ2E . "H-NMRZ <7
kVix 60.85 (3H, s, 18-CHs), &1.19 (3H, s, 19-CHs), &1.18 (3H, d,
J=6 Hz, 21-CHs), &4.02 (1H, J=6 Hz, 20-H)B XU &65.72 (1H, br, 4-H) %
WO MSTIE, m/e 33214 FA 4> W] E—7, m/e 314 [M—H20]",
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(A) (B) | ...

e — e - — - =

solvent front

L
o | b L
L
s

Qo

origin

Fig.2-2. Radioautograms of Radioactive Metabolites on the TLC from
[4-14C]17a -Hydroxyprogesterone by Neonatal Pig Testicular Cytosol

[4-'*C}1T7Ta-Hydroxyprogesterone (370 Bg/20 nmol/10u 1 ethanol)
was incubated with (A) or without (B) cytosol (2.0 mg) in the presence
of B -NADPH (240 nmol) in 1 ml of 50 mM KPB (pH 7.4) for 30 min at 37°C
TLC was carried out using silicagel plates (Kodack, 13181),
developed with benzene/acetone (8/2, v/v), Radio-active metabolites
detected on the radiocautography as dark spots. Each spots were
assigned by standard steroids which detected under UV light.
a) unknown, b) 17a-hydroxyprogesterone, ¢) 17a ,208 -dihydroxy-
4-pregnen-3-one, d) 17a,20 @ -dihydroxy-4-pregnen-3-one

m/e 287 [M—CHsCHOH]*B L Un/e 263CFN BN T I T AV MAAYE— 2 %
f#7z (Fig.5.4). Ch5OHERIEVWITNb 17a,208 -dihydroxy-4-pregnen-
3-one MEER L —HUE Fh, CoaDABEOVEERAMIL NMROE®
512 Lauvers SDOWME3ICHTE, HSICB 2B 2504 K (17Ta,208 -
dihydroxy-4-pregnen-3-one $ &8 17@,20a -dihydroxy-4-pregnen-3-one)
D [M—H20)"/[M]*, [M—CH:CHOH]' /(M DD 5HHER%E Lz (Fig.2-4.).

UEDAMBERICESE, HETIYEEY A MY - VEIC LB ERRED
i 1Ta ,206—dihyd‘roxy—4—pregnen—3—one THaIz@RI=
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Fig.2-3. Chromatograms by High Performance Liquid Chromatography (4)
and by Gas Chromatography (B) of the Purified Main Metabolite from 17«
-Hydroxyprogesterone by Neonatal Pig Testicular Cytosol

The sample extracted with CH2Cl. was applied to each chromato-
graphy. The retention times of the sample were 8.8 min on HPLC (A}
and 11.4 min on GC (B), each of them was agreement with the aunthentic
17,208 -dihydroxy-4-pregnen-3-one.

The HPLC was performed on Shimadzu LC-6A and chromatogram was
recorded on Shimadzu C-RIB. The conditions for HPLC are: column,
Merck Lichrospher Si-100 (0.4x25 cm); flow rate, 3 ml/min;
mobile phase, ethylacetate/n-hexane (3/7, v/v); temperature, 25°C;
wave length, 250 nm. While the GC was performed on Shimadzu GC-4CM PF
and the chromatograms were recorded on Shimadzu R-11. The conditions
for GC are: column, SE-30 (3% )/chromosorb WANDMCS (0.3x 200 cm);
flow rate, 40 ml/min; mobile phase, Nz; temperature, 270°C;
detector, FID.
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Fig.2-4. Electron Impact Mass Spectrum of the Main Metabolite
Detected on the TLC (Rf: 0.39) from 17a-Hydroxyprogesterone by

Neonatal Pig Testicular Cytosol (A), Authentic !7a,208-Dihydroxy-4-

pregnen-3-one (B), and Authentic 17a ,20a-Dihydroxy-4-pregnen-

3-one (C)
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B RR208-bRo¥> 2704 FEKEBEEMLEOME

WMBETYRBBIIBI208-L Faxy A7 o4 FROKFRREHRSEOMIEHNEG 1T

METYRERE (223 g) 2FEVFAILELABICID MR ZSE U LR,
SEHAOYUNIRE, bV RKYTHES: 1078, I70Y— LEG;
2.90 g, BXUY A bV —)VES; 12.12 gTH o .

Miasom L -&ES (0.7-2.4 mg protein) i DWW T[4-*C]17a -hydroxy-
progesterone (370 Bq/20 nmol/10u 1 ethanol) 2EHE& L, A-NADPH (240
nmol) FETF, 37°C, 30 mind U Fax—>ay L208-USEME PE U =4
HoxTable 2-1. lZxm L .

METIRBBEPOL206-0SD:EH (840 nmol/min) OS> B, 93.5% MY 4 b
V- WVEFIZFEEL 70V -LBESICE4.6%, I bR )TESIZED
TRLI%NDHMEEL, 08-UDHT A MY - VEFPIFETIERETH D
MR EN -

Table 2-1 . Subcellular Distribution of 208 -HSD of Neonatal
Pig Testis
206 -HSD

Subcellular Protein —
fraction Specific activity Total activity

(mg) (pmol/min/mg) (nmol/min) (%)
Cytosol 12120 64.9 786 93.5
Microsomes 2900 13.4 39 4.6
Mitochondria 1070 14.0 15 1.9

Subcellular fractions were obtained by conventional differential
centrifugation of homogenate from decapsulated neonatal pig testes
(223 g). {4-34C]17a-hydroxyprogesterone (370 Bq/20 nmol/10u 1
ethanol) was incubated with each of the subcellular fractions {(0.7—
2.4 mg) in the presence of B-NADPH (240 amol) in 1.0 ml of 50 mM KPB
(pH 7.4) for 30 min at 37°C.
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BEEHVBICBU3BEFEREOLE

[4-'4C]17 @ -hydroxyprogesterone (370 Bq/20 nmol/10u 1 ethanol) % 8-
NADPH (240 nmol) #EF, KHBMMMBY 4 kY —VES (1.5-2.1 ng
protein) &4V Fax—-Yaryl, 2068-USDB L2200 -HSDEMZMT L&
B % Table 2-1 {275 L 7=

0 -HSDIEH B HIMORMB P LK FE LRI L3 %I OED BN
BIpo DR, 208-HSDIERHRHE T Y CHRNTHD, ZTOMICENLE
vh IV MCOBDOINICRBEINED, ZORBEHEIEATYOHERELD
BWETH-% SHREEUTIRBEOBRBAETH, HEM BRI L TIk208
-HSDD R ICKI20f5 D EDH D, 208 -HSDIEM MY EH OB BDICHRMIC
FEITDHILNTRMEhE F/2 20a-HSDE208-HSDORIICHEM O MBI
ELROEN Mo I

Table 2-1I. 2068 -HSD and 20« -HSD Activities in the Testicular
Cytosol Fraction from Various Animal Species

Enzyme activities (pmol/min/mg)

Species
208 -1SD 20 -HSD
pig (neonatal)?®’ 64.9 23.9
pig (mature)®’ 3.7 14.9
mouse (ICR) 1.5 23.9
mouse (C3H) N.D.o 33.0
rat 1.1 15.3
guinea pig 2.1 24.9
rabbit N.D. 24.7
dog 1.4 13.0
human (a patient with N.D. 8.6

prostate carcinoma)

a) Obtained at castration from immature (2 weeks old) pig.

b) Obtained from adult (about ! year old) pig.

c) Not detected: The enzyme activity was below the limit of
detection.

[4-'4CJ17a -hydroxyprogesterone (370 Bq/20 nmol/10x« 1 ethanol)
was incubated with the cytosol fraction from various animal species
(1.5~2.1 mg) in the presence of S -NADPH (240 nmol)} in 1.0 ml of
50 mM KPB (pH 7.4) for 30 min at 37°C.
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BNE FE

TYRBRBICIE20a-USINELEL, FOEREY A by - VESHICBEL
THED, NADPHB K UNAMDHKEHBRETH LI A ShTNWSE .Y THHER
¥4 MY — vEi 5% NADPHFETE T 17a-hydroxyprogesterone & 4 ¥ % 2 X— 3
avdse, ERH#WEL LT 17a,20a-dihydroxy-4-pregnen-3-one HTLCS
L — N Eic (Rf=0.29{F#, benzene/acetone (8/2, v/v)) HREh3h, $#&
WORAMOEBRICH SN2 T YRBOY A VY - VEFERZXET TS V¥ a
NR—=yavdieé, TSV —FERf=0.290 KRB, RIENRDTHICE
2% (Rf=0.39f1iE) 2RORBPOEENBDENBILNE, HEHOTS
HEPICEIBERO20a-ISIE I REZ2BVWVEBREROFENRRENE C0
KR#WZTLC, HPLCTHE L, Fh S5@ORIfE L retention time, B XTGCTO
retention time DM, F, 'H-NMROEEN 520-0HB L T2 Dt preg-
nane BIEICE IS BAD IR b MR EH, WIFhdy 17Ta,208-di-
hydroxy-4-pregnen-3-one OBEER L —H L=l &, &=, MIZI3KHHO
HEONY—Y, 23T AV M AVE—-VBE nfe 287L3228X T n/e
ez rhEFhol»s, s oREMIE 17,208 -dihydroxy
-4-pregnen-3-one THHLHEEI N, LH2EMOHNETIYHERYI A Y-
B, BERIO20a-HSDEEoMmIc, KDE V208 -ISDEMNEET D
ENNBH 5N

i, HETIYBBHESEDDO208-ISHEHIEZDIELEAENY 1 bV
—VEAPIZHEELEL, IV/0VY—»LA IPAVRUVTEHAPLRELALER
LABEWZ 2R, 208-UDBY A MY - VEFSLRBETIBRTHZI LD
HEExME k) COBRITIYFHER0a-USDINY S NY - NVEFIZRBET
PBETHZIL TS Sato S5OWMEP LHEL, HEERFEROBLUENTI® S h
.

20a-0SDiE, 7IMBOHLLTY, BL0BHWMORT oA/ FEERBRETICH
EdreMmEshTnad.” Fi 208-HSD220a-HSDITVWEhHY A b
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V- VEACRBET2BETHZ:20, HL0BWOEBY A by - V#ESH
OBEESZEBIBZILICLD208-ISDOEHFRE 2RI L = 20 -HSDIE
HEERICHAWEZEHOB TCIRLALYZRZRRD SR, 2TOHWEICELEL
=, 208 -HSDWEMIEHICKZENKEL, JYLEET B MICETENEY b
REBPEIEEZDOHTEVWVESESZBO S ZICATY, HEBEEICHEEOHEE
BRHShEP-SEILNSE, 20x-HSDE208-USDIEHMICIREERENRZEEER
BleEMHD N EZILNS. F 208-USIEHIBEAUCTYOBTCLHE
HMEMAHETERENRDOSNEI DS, 208-USDIX 7Y BT TCIISE
IR ENCEETIBETCHDILE L 5N 3.

— %, 20a-HSDB X208 -USDEMMBERICELELT Y ku Xy R#@icro
BICESULTW ARrEHLGATIER VWY, WEHEd 7Y FoV v E6HICE
EEELTWAF b 7o—L4 P-450 (1Ta-Eko¥x > 5= Cir-20-) 7 —
¥) oORBHWEZEEETHS 1Ta-hydroxyprogesterone ZEHHE L L, EU
NADPHZ R R L T2 R EZMBI 22 v s, MENEC7 Y Foy v EaK#A
HicEELTWBEEENZ X 50 3.

YRS

1) T9REYA MY - VEIHICEIENO20a-ISIEROMIC, BL 17a-
hydroxyprogesterone ZEHE & LU, NADPHEE T ED20M DA NV R )V EDE
TR MBS 5208 -USDIEMNEET B.

2) HEITIVFRMARI/EDPOEMMEOER LD, 208-USDEE 2K DIS
BUUEMY AL MY - VEPICRET .

3) BBPOa-HISIEMEIEBICLZENERNDRZVOIZHT L, 208 -HSDIE
HEOHETYCRRNICECEEL, TOMBEATY, EVEY M F9h
BELHBEDDTELSEFLET 3.
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B HETIRBLDW/-LRkuxy27uf FRAKEEREROR R L
o N7 ALEREED

BEHVMFICIBVWT28-EROXY-Ca-XF7 04 FOEELZODWTE, 2
NETIHETRFLEL,Y 59 PR, EMEE,'Y BLTEe MR,
fFTeHESATED, WIFNhH20a-1SDOH L ST 2B-USINEET I I %
ARBRULTWEY, 208-ESDiZOWTEoFMEHsMcEhTWAENL. B E
THHABTHHITYOHEBORREY A PY - VELHRIIHRRANICSZED20
B-USDEHAMEET A 2HLEMICUEN WABEICBI 3208 -HDicDW
TEDI YNV EFERNSDVEBRELLFNELEERH IO A BRI N
JEORE, HILERAIRTHD. FETE, HETIBRYASA MY - NVES
ZHEHEULTC08-USDOBERMIEZHAAL 2 LT, FEEX KB L THPLC
FAVEREMEOREBLCATER SEABLT YHEWE-UDDH VS
TIEFERBEEHORE 2170 2.

B-E EEROK

EBEHBEBLUTHAE METIBBEYA P —VEF F_BHIZHBEREZD
DEHEHLU -

B EEE#ZZT o4 K [4-''C]17Ta-hydroxyprogesterone &, B/ E|Zak
RELOZEFEHL .

BE#¥ 2504 K 17a-hydroxyprogesterone {&, S _EHI{ZHh~X7=H 0% FHH
L7%. Z%7%, 208-hydroxy-4-pregnen-3-one | Sigmatt® & &F H L /.

POV VX7 LAFE B-NADPH BXT B-NADP* IF, B_EHILHEREZHOD
ZHERU-.

15 LK F{k DEAE-cellulose i Whatmantt®! DE-32 ZM UL . %k,
Sephadex G-25, Sephadex G-100 35 X U Sephadex G-150 X Pharmaciasf#,
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Matrex gel red A X Amiconft®Z 2heh@MHL L.

1 i N,N,N’,N’-tetramethy! ethylenediamine (TEMED), ammo-
nium persulfate (APS), N,N’-methylene bis-acrylamide (BIS), acrylamide
W, WIFhBAMBTESN, BRRHAHAAREEHL .

FOMODKZE Ampholine (pH 3.5—10; 40%, w/w) B LT (pH 4—-6; 40%,
w/w)l& LEB-Producter Ab.#t®l Z{# M L /=. blue dextran |& Pharmaciatl®,
BSAlE Armourgt®, Ovalbumin i SigmattH, Chymotrypsinogeﬁ~A BXU
Myoglobin (& Schwarz/Mannft®E*hehEALE ZoffoRARER HRO

HHEEERL L.

BE % 75 1 5 1k 208-HSDB X 20 -HSDIEMEIL [4-'*C]17a -hydroxy-
progesterone (370 Bq/20 nmol/10u1 ethanol) 2BHE UTEB_E|[Z#hRE
FEICEDRD 7=

FEAERRBE pil 3.5—10 F71x pH 4—6 @ Ampholine (carrier
ampholyte) ZM v 0-50% (w/v) O  a@BE AP (1/3—-1%, w/v,
Ampholine ¥ AE) T Vesterbergd HF#E 3 I WVWIT - 7=

HAEMUE206-USDBEWE110 nlh T4 (MERF—FER) ORRMAE
HFALTAC, FEE300 V, 24 hrikB U7= (24 hreBREAK IR 2 2).
AHOPBMEZHREICTZEDICSISICHMBEZHRELER, 3 nldH>40HE
U B, 280 nnlc 5515 3 BOBE B & 206 -HSDIE # % M U 7.

SDS-KY) 77 YNWTI RTIVESkE) (SDS-PAGE)IE 208 -HSDOBMBI T
vy 7IBYB3ERICOWT, Sodium dodecyl sulfate (SDS)-polyacrylamide
gelEBA sk# k%’ (12% acrylamide gel, 10X 14.5 cm, 0.1 cm thick, pH
8.8, EEIK25 mA) ICRWITH- k. HE¥EY Y )NV HIX, Low molecular weight
calibration kit (phosphorylase b (M.W. 94000), BSA (67000), ovalbumin

(43000), carbonic anhydrase (30000), soybean tripsin inhibitor (20100),
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a-lactalbumin (14400), Pharmaciaf/t )& i L /=
Bz ALY ) —)V50%, EEEB10% Z& ¢ 0.025% Coomassie blue R-250i5&
TiITW, BEBIEAY ) —N25% 2 STEFERB.THBMWTIT-H .

RYF7I7YNVFTIRT VT4 R BREKY T4 R BRKEIL206-1SD
RBEFESICONT Ornstein?® B X Davis*V OFEICHK YL, pH 8.3DT7T% R
YFP7Z2YONT IR (0.056% Triton X-1002 &) ZEHEAL, 4°CTH N
(0.5x5.5 cm)H =2 mAOERZBUL CHBUE REBEIRAY ) —V50%, B
B10% % &, 0.025% Coomassie blue R-250HCTIiTW, BRI AY J— N
5% 2 S UREBE0. T% B TITH %=

RYTF7I7YNV7IRFNVEBAER K 208 -HSDREHERICOVT,
Wrigley*2 @ F IV, 2% Ampholine (pH 3.5—10; LKBRE®) 2 & 5% R
UZP7DWVFIEFN (0.05% Triton X-100%&d) 2FHL, 4°CTHN
(0.5x10 cm) %701 mA@EIR T30 ninBE L 2%, 80 VEBETIT hri#BE
LikB U= ®E#®oY VL, 10% trichloroacetic acid (TCA) ZH L, 12
heZ e icHBZTBRULN S4B %S L, Anpholine ZBE L= FRRES
LFUMREE, RIVT77)VNVT7I RS VEIKBEEKICIT > E.

208 -HSD% > )3 7 EDHPLC 208 -NSDREEIME &SI DWW T, Waters 650
Advanced Protein Purification System, column: Protein Pack G-DEAE (1Ix

5cem) CXOBEEROMERED BN TIPLCEZ T 72

W Z~_7 b yvoFIE 208-HSDOBM 27 b Vvid, HI228 A3 %HNE
EFEERAL, BETHEEM230-450 nmO AT MV EHMELE

By NI DEME 208 -HSDRE B RICDONT, Tx /) — VEREEE 3 121
WERIFTOMOERZITo &
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i 208- k¥ 2504 KIRKEBFEOHER

METIRHBY AL MY - VESE0.IN HCITpH 5.52 L, HBZWMORBRLAE
%, BEB7YFovLtkB%{7T->72. LI# DEAE-Cellulose, Sephadex G-150,
Matrex gel red A, B ¢F DEAE-Cellulose kB HhTL70~vbT574—%
O, SHEHEBLARER KB ZEH U TCEEER RS SV LB —KRP & U

2HEARBICHDIVWE KRBT TITH .

PHS 5B B K CHRE7 Y €=V LA E

TIYEBEY A MY - NVES (P NV7EL.0g) FIEHERET S I 720y —
LESZMODBRCENT, Y4 MY —)VEHIC0.1 N HCIZMZ TpH 551230 %
Lizfg, BOSBUTHBRERORE LEL282 #ohiEERXESLIC 0.1
N NaOHTpH TAICHBULUEE, REB7VE_ULBREKED%MMICRZETH
Al REB7YE-ZILEMATWAME, 7YyEZT7KEMABZIEICLDE
WophzeBLET.0ICR> 7= FEO05r8 (8000 xg, 20 min) O, Z0DLEIK
%M 2 ETHRE7 > Eo U nEME, | hri@#PU 2%, 8000 xg, 20
minDBEOSHEITVE O %S 7.

RE7 Y E_I LB -T0%BMIC L2 UBICEL2BREEDIBLULNE F
h, HEHREIBXZ2.8L7 L.

DEAE-Cellulose i o Lo av b T 574 —

RE 7Y E=A35—T0% kB % 20 aM KPB-0.1 nM EDTA (pH 7.4) TR
¥, BEEEME LT H5HPU® 3 nM KPB-0.1 nK EDTA (pH 7.4) T¥H
ft U7= Sephadex G-25 (3.1x44 cm) [CHAL, RE7YE=- T AZHMDERL
CHCKPBEE E3 nNE Uz, 280 nmORAEEICE T Y U N HEBETEB G
(84 ml) %%, 3 mM KPB-0.1 wM EDTA (pH 7.4) CE# L =DEAE-Cellulose
A5 h (2.6x50 cm) [CIRFE X, 3 nM KPB B L TF 100 mM KPB-0.1 mM EDTA
(pH 7.4) ZhZh300 mlcOERBRAIRICIDBEHN S ELER fr.37-42
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(48 ml) BLU fr.44—48 (35 ml) M2ODOE— 7 {IC208 -HSDIEMEMNR D 5N

= (Fig. 3-1.).

T T T T T T 1 3 -

X 4 70
it
] ::
i 31 1 = | 4160
: p g
: ; g |
; : Ea
12 S@ 50 S

E g T E
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2T g 40 £
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Fraction No. (8ml/fraction)

Fig.3-1. DEAE-Cellulose Column Chromatography of the Testicular 208 -
HSD from Neonatal Pig

The fraction (1.56 g) from the 35 to 70% ammonium sulfate step
was applied to a DE-32 column (2.6%x 50 cm) and eluted with a linear
concentration gradient of KPB (pH 7.4) from 3 to 100 mM containing the
0.1 mM EPTA, and fractions of 8 ml were collected. Proteins were
monitored by measuring absorption at 280 nm, and aliquots were assayed
for enzyme activities. The fractions containing major 208 -HSD
activity (indicated by a bar) were pooled and applied to the next
purification step.
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Sephadex G-150 A A7 a~x b/ 574 —

DEAE-cellulose 237 uv /574 —-LDELSNE206-ISDEREZE
2ODBADO L, 20a-USDIBEEQBREMN DR Y VEEBEHEL sNTEBEH S
W45 2%, Diaflo membrane PM10 (Amicontt®) ZAHWTHARBICLD
5 mlI{IC#EEE L7 WiZ 100 mM KPB-0.1 mM EDTA (pH 7.4) TEHIL L -
Sephadex G-1500 9 4 (2.7X92 cm) THNVER/ZLE YIEBAICED2A
-ESDEMEIE B L ZHBRE MR (Vo) 2B lci a2 (Fig. 3-2.).

Matrex gel Red A W5 L 70T M 574 —

Sephadex G-150 X235 WIRBD 208 -USDEW M A %2 £, F&EE%E 10 mM
KPB-0.1 mM EDTA (pH 7.4) ICBEMXZBHT, ¥8&10 nM KPB-0.1 mM EDTA
(pH 7.4) TEHIL L 7= Sephadex G-254 3 A (3.1x42 cm) (@A L 7= 280
mORNEEICET<208-USHEHEE 2 2%, 10 mM KPB-0.1 mM EDTA (pH
7.4) TYEHIE U /= Matrex gel Red A3 54 (1.5 10 cm) (CHA L. BEH
{& 10 mM KPB-0.1 mM EDTA (pH 7.4), 300 mlTiTo7=#%, 10 mM KPBB LT
1 M KC1/100 nM KPB-0.1 mM EDTA (pH 7.4), FhZhl20 nlic kP EFEER
B, % WT 1 M KC1/100 mM KPB-0.1 mM EDTA (pH 7.4), 100 mlic kb iT- /=
208 -USDE R Z DI EAEN TNV IRESAhITICEADBAFLCAD SN E
(Fig. 3-3.).

2-nd. DEAE-cellulose #5620 ~v b7 3574 —

Matrex gel Red AN S A bS5 7 14 —-DEBEDLIDEBNEZ206-HSD
EHEEZECEI ZFOH 3 nM KPB-0.1 nM EDTA (pH 7.4) TE#&4L L 7= Sepha-
dex G-25 71 J 2 (3.1x42 cm) IC#F L, &% 3 n¥ KPB-0.1 mM EDTA
(pH 7.4) & U7=. 280 nmOEAEICE I 208 -HSD A 2%D, T 3
mM KPB-0.1 mM EDTA (pH 7.4) Tt L7 DEAE-cellulosess I 4 (1.8x21
cm) CURE X, 3 mM KPBH X UF 100 mM KPB-0.1 mM EDTA (pH 7.4), ®h<=®
n200 nlic & 5 EREE DB LD EL LE 208-HSDEBWIADOE -7 & L
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T, VUBEEERELD sMicEHEh e (Fig. 3-4.).
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10 20 30 40 50 60 70 80
Fraction No. (7ml/fraction)

Fig.3-2. Sephadex G-150 Column Chromatography

The fractions contained the 208 -HSD activity (101 mg) from a
DEAE-cellulose column chromatography was applied to a Sephadex G-150
column (2.7%92 cm), and was eluted with 100 mM KPB (pH 7.4), and
fractions of 7 ml were collected. Proteins were monitored by
measuring absorption at 280 nm, and aliquots were assayed for enzyme
activities. The fractions containing major 208 -HSD activity (indi-
cated by a bar) were pooled and applied to the next purification step.
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Fig.3-3. Affinity Chromatography Using Matrex Gel Red A

The 208 -HSD fraction (54 mg) from a Sephadex G-150 gel filtration
was applied to an affinity column using Matrex gel Red A (1.5%x 10 cm),
and was eluted with 10 mM KPB-0.1 mM EDTA (pH 7.4), fr.1-—42; linear
gradient from.10 mM KPB to t M KCl in 100 nM KPB (pH 7.4)-0.1 mM EDTA,
fr.43—75; and t M KCl in 100 mM KPB (pH 7.4)-0.1 mM EDTA, fr.76- 90,
and fractions of 7 ml were collected. Proteins were monitored by
measuring absorption at 280 nm, and aliquots were assayed for enzyme
activities. The fractions containing major 2048 -HSD activity (indi-
cated by a bar) were pooled and applied to the next purification step.
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Fig.3-4. Re-Chromatography Using DEAE-Cellulose Column

The 208 -HSD fractions (36 mg) showed at breakthrough on an
affinity gel chromatography was applied to a second DEAE-cellulose
(DE-32) column (1.8%21 cm) and eluted with a linear concentration
gradient of KPB (pH 7.4) from 3 to 100 mM containing the 0.1 mM EDTA,
and fractions of 7 ml were collected. Proteins were monitored by
measuring absorption at 280 nm, and aliquots were assayed for enzyme
activities. The fractions containing major 208 -HSD activity (indi-
cated by a bar) were pooled and applied to the next purification step.

FELAEBERKEY

BROE®E 2Ty S LT, DEAE-cellulose W5 AT MY 5374 M5
BeEh=208-USDE 4+ % 1/383 > carrier ampholyte (Ampholine, pH 4-86;
LEB#E#) 12k b 110 mlyy 5 A T44 hr (300 V) OFBHELR K E2 1T 2.
208-USDIF vy —TRIFDE -V & LTEHEIhE (Fig. 3-5.). 2065 -HSD¥E
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Fig.3-5. Elution Profile of 208 -HSD by Density Gradient-Isoelectric
Focusing

The enzyme preparation (26 mg) from a 2-nd. DEAE-cellulose column
chromatography was devided in three portions. Isoelectric focusing
(sample: 8 mg each) was carried out in 110 ml glass column with
Ampholine (pH 4—6) at 300 V for 44 hr. After the isoelectric
focusing, fractions of 3 ml were collected, and absorption at 280 nm
and pH were measured. Aliquots were assayed for enzyme activity. The
fractions containing major 208 -HSD activity (indicated by a bar) were

pooled as the purified enzyme.
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BRARCBUZNE, WX HiEHE BLUHE

208-HSDIX, METIYHBY L Y- VES (FY RNV HEL0g) PEBLZ
SOl ah, EMKIE8% THoE HROLBBOWE, % HEH
%#Table 3-1 . ICEHL k.

Fr, 208-HSDHEAME 2T v 7TOERICOVWTSIS-HYF I VLT I KN
BERkBEITH>=&R% (Fig. 3-6.) AR LE. (B) OMETY (£%2E)
BHEY 4 MY — ), 52-nd. DEAE-cellulose IC&B NI AZOUT LTS5 T 4 —
BHEOD () FTERAFETZIIYNVHEIBRLZCHOBIAN, BREBRES
(1) T, SUS-RYUFPZYNTIRFNVETHE—-NY RELTRED BN E.

ELLBERRBOEENIS, BHBRTY (A) BLUHETY (B) HHEY 1 L
V- VEAFO0L6-ESDICHY T BNy FiE, HABIHEELTHERICHEL
rERDE

Table 3-1. Purification of 208 -HSD from Pig Testicular Cytosol

v Protein 20 8-HSD activity
Purification step
S.A.® T.A.®?

(mg) (%)  (nmol/min/mg)(nmol/min) (%)
Cytosol 4000 100 0.08 328 100
35 to 70% (NHs)280s Ppt. 1561 39.0 0.21 323 98.5
DEAE-cellulose 100.8 2.5 2.59 261.5 79.7
Sephadex G-150 54.2 1.4 3.34 181.0 55.2
Matrex gel red A 35.7 0.89 4.23 151.0 46.0
DEAE-cellulose 26.1 0.65 5.12 133.6 40.7
Isoelectric focusing 22.5 0.56 4.08 91.8 28.0
a) S§.4. : Specific enzyme activity, b) T.A. : Total enzyme activity
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Fig.3-6. SDS-Polyacrylamide Gel Electrophoresis of Each Fractions

on the Purification Step

Samples are testicular cytosol from mature pig (44u g, Lane A),
testicular cytosol from neonatal pig (42ux g, Lane B) and each samples
from 35—70% ammonium sulfate precipitate (46x g, Lane C), DE-32
(6.6 g, Lane D), Sephadex G-150 (5.4ux g, Lane E), Matrex gel Red A
(b.1u g, Lane F), second DE-32 (6.6« g, Lane G), and isoelectric
focussing (4 g, Lane H). Both sides are standard protein mixture.
The electrophoresis were carried out on 12% polyacrylamide gel (10.5X
14.5x 0.1 cm), 25 mA, and the gel was stained with Coomassie blue
R-250. The standard proteins (molucular weight in parentheses) for
molecular markers are: a) Phosphorylase b (94000), b) Bovine serum
albumin (67000), c¢) Ovalbumin (43000), d) Carbonic anhydrase (30000),
e) Soybean trypsin inhibitor (20100), f) «-Lactalbumin (14400).
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5= 208-Lkoxy 2704 KBKREBREREROME

208 -USDERMCKEHIER I, RHMICBVWTSIS- B 77U NT I RTFNVERK
# (12% %)V, pil 8.8) EB— XY k2 LTROSh 2D (Fig. 3-6.2H),
rOMIcy N 7EOHBICESESB IRV TPV INTIRT VT4 R
BRIKE (7% )W, pH 8.3, 0.05% Triton X-100 #HT), BXUHERAD
BELRESEAMIBZRVFIIUNT IR NVEERLERKH B% 7N,
Ampholine pH 3.5—10) OWF hIZBWTH Coomassie blue R-250 REDTF
THE—-RY FELTRDBIE (Fig. 3-7.). 51z, 208-ISDERKBEIER
(21.5 mg) %3 mM KPB (pH 7.4)-0.1 mM EDTA ICH U TEN L, FPOHOREER
TEHIL L= HPLC > X5 L (Waters 650 Advanced Protein Purification
System, Column; Protein Pack G-DEAE (1x5 cm, Waters)) {C@EM L, 3 nM
KPB-0.1 mM EDTA (pH 7.4) 3B X F 100 mM KPB-0.1 mM EDTA (pH 7.4) DEK
BEABRICEIDEBERIYEZI DY N T 0 %Fig. 3-8.ICm LM, 208 -USDHR
BEFIBR-V—7LLTBEL COERPSLABAREBEROMEITV. L
WrRmEhlk.
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A) - (B)

Fig.3-7. Polyacrylamide Gel Disk-Electrophoresis (A), Isoelectric
Focusing on Polyacrylamide Gel (B) of Purified 208 -HSD

Disk-electrophoresis was carried out on 7% polyacrylamide gel
(0.5¢ x5.5 cm) at 4°C, 2 mA/tube, pH 8.9, and was applied the Tug of
purified 208 -HSD in the presence of Triton X-100 (0.05%).
Isoelectric focusing was carried out on 4.5% polyacrylamide gel
(0.5¢ x 10 cm) including Ampholine (pH 3.5—10) at 4°C, 80 V, 17 hr,
and was applied the 5u g of purified enzyme preparation in the
presence of Triton X-100 (0.05% ). EFach gels were stained with
Coomassie blue R-250.
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HPLC Chromatogram of Purified 208 -HSD on the Column of

The purified 208 -USD preparation (0.9 mg) from iscelectric
focusing was applied to HPLC system (Waters 650 Advanced Protein
Purification System).

G-DEAE

(1x5 cm);

The conditions are:

column,

flow rate, 0.6 ml/min; wavelength,

Waters Proteinpak
280 nm. An

elution was carried out with 3 m¥ KPB-0.1 mM EDTA (pH 7.4) over 10 min
then linear gradient from 3 mM KPB to 100 mM KPB (pH 7.4) containing
0.1 mM EDTA over 30 min and then 100 mM KPB (pH 7.4)-0.1 mM EDTA over

10 min.
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BUUE 208-bRkoxy 2504 RBEKEBEOY U NI ILENNE

G4F&

208-USDDAF TR, SIS-RUT IV YNT IR VERRKIEB LT
Sephadex G-100 ZA WS VRBAEOEOFEICLDRF L 2.

FEWS-KYFIYNTIRFVERKIEICH,, HR20L-HSHESR
(1.3ug) BLXUEESY > )NV H (low molecular weight calibration kit,
Pharmaciatf %) Z12% RV 77V V7 I K¥ )0 (10x14.56X0.1 cm), pH 8.8,
SEBWLD MATHEIL, RBZhAEY NI/ EOBHE (RIfE) 22h2hXD
7z (Fig.3-6.2W). BY Uy NJ7HOREZG FRONBMEIIN LT oy b L
T2¥R, Fig.3-9.-(4) MBS, 208-USDOBEHEL, SF FEITH 30500 j
EEN T

Ty T, Sephadex 6-100 » S5 A7 v b/ 5374 —%FALE.
Blue Dextran (4 FE#2005) %3 ng/2.5 nlKEHE L, H5»LH50 nH
KPB (pH 7.4) TF¥#1b L /=Sephadex G-100 75 A (1.9x74 cn) THIVEHB
U, 280 nmiZBIAMAERICIODBRBULUT, BT L0OHBEH (Vo) 2K 1.
F/, HUZEMET, BSA (M.W. 67000; 1.25 mg/2.5 ml) 50 mM KPB (pH 7.4,
UFE L), ovalbumin (M.W. 43000; 2 mg/2.5 ml), chymotrypsinogen-A
(M.W. 25000; 2 mg/2.5 ml), myoglobin (M.W. 17800; 2 mg/2.5 ml)% " )Vig
BL, Eh2hoBELEE (Vo) 2Kk 2hZhody U NI7HIIHNT S
Ve/VofE Z 2 FROMBMBICN LT oy b LERKRZFIL.3-9.-(B)IZFR L .
HR208-USMES (2.5 nl) OVef» 54 FEIZHI0500L EE SN, SDS-AK Y
T7IYNVF7 IR VERKBICLIZHBG L —HL &
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Fig.3-9. Molecular Weight Estimations by SDS-Polyacrylamide Gel
Electrophoresis (A) and by Gel Filtration (B)

Electrophoretic pattern of SDS-PAGE was shown 1in Fig.3-6.
Standard proteins (molecular weight in parentheses) are:
a) a-lactalbumin (14400), b) soybean trypsin inhibitor (20100),
¢) carbonic anhydrase (30000), d) ovalbumin (43000), e) bovine serum
albumin (67000), f) phosphorylase (94000). While the purified 208 -
ASD (1.0 mg/2.5 ml) was applied to a column of Sephadex G-100 (1.9X
74.3 cm) and eluted with 50 mM KPB (pH 7.4), and fractions of 3.3 ml
were collected. Proteins were monitored by measuring absorption at
280nm. Protein standards were applied to the same column and
determined the elution volumes (Ve). The void volume (Vo) was
determined as the elution volume of blue dextran. Standard proteins
(molecular weight in parentheses) are: a) myoglobin (17800),
b) chymotrypsinogen A (25000), c) ovalbumin (43000), d) bovine serum
albumin (67000).
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FERA
FERAIFEAESR %Y (Fig.3-5.) XbhMEL, T0FEL (pl) E5.27T
HBI LB I

WL Z T b

208 -H8DD50 mM KPB (pH 7.4) A# (30uM BXU 15uM) 2k L, H
BEREMNBE ULT25°CT 230-450 nm ORI AT MV EBEL . 208 -
HSDIZ 271 nmic kR A, 250 nmicHR/hIRINZREH, 2808 K Uf290 nmic/hE 2 %
FOARTZ MV ETRUE F2, ENVBRHABREBE 271001835800, £ 250nnld282
00, &280nnld32800 BXT €200anld 21900 (WFH BN " en']) THo k.

My nNr0EH

T VREBEICLIDBIREIAT, XABERZ08FHICHEEAE LR
W e MHEE X
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BLET BE

208 -HSDIEMIEL 772X LD LT 2HEOHMOBRPICFEREL, WERKRD
HRPTRENZZAT O, FOEFEICEELTWEZIENEXLENED, 0
208-USDOEMEOKE, BIUHERILOUBZTO ETRBERLERT
RTHB. Z2ZCHERNICEW228-ISIENNFEITZINEHO T YERY 1
MY VESEFERE L, RESE, WL NI T4 -REBEHEXT
vy Ik REEIT -

A N —NWEGDPSEBRT7 Y E_UAS-T0%(NICL2UB2ED G
B, 2y NT7HOHNO%BIDBPN, POEHOIBRLULENEREI NS
Es, W08-UISEROB—FBREULIFEBLENZFETHDLHEZHN 2.
& 245 < DEAE-Cellulose #5 A7 ux b7 574 —Tlk, 208-HSDiEHEILY)
VEERBEISB X2 a2 -7 icarh TEE LE. 15 Mgl L =
AAVE—JICEEW2008-HSHEMENEH s L0, BTHEHBHLEY O NIHE
V— 2720 8-USDIEE A E < BB IC 20 -HSDIEM O HEMNED Sh k. &
51z Sephadex G-150, Matrex gel red A, B LU DEAE—cellulose'ili.A'F(D
Br7oux b /574 —-&DS0S-RY 72 )7 I RFVERKE LD M
RMWNELETSEEICHEESIN, CoRBATHERRIY A MY -V D60
g, EERE0% L HBENERECTHo 2. FLBRANREYL LTEEES
B EHWEER, ninor KA ZMDOBM I N TEREN, ZOBRMEICLD20
B-USDOHEHEIHEICETLE CoBEEMHETO—>OHEABE LT, 208
-ESDOFBEBRAMNERBICPE 5.2THH- e PO HEBUETICRERHBEE IR S
EHCBEAMOERENIREI -2 EH X 50 3.

208 -HISDEBRMAFRERE, WL XD 7 uv b/ SaEBHVW—-FDE—-T &
ULTHHEL, &5 SIS-RY 727 UNT7 I RS VERKBLERE- NV REL
TROSNE F BEIYUNVHEFZENHTTOMEBOERELEILLSF 12
BRW%Y, FEEAOEBELESCAV 77 IV T I FEEAER R L, 00
Fo) YT RHOENNTRLE— N R LTRD 5N, 208 -1SDHEIEH

_36_



DHEOW MR EINE —fH, COT—V YTk A2 ERTSTE
MTHB Triton X-100 (0.05%) =X NWHICHEMI B IiIcLDHEL =M,
BRYTI7YNT IRT VB A® Triton X-100 RMATBHRKEIC K B4 D
YUNVBEENLOBRBICEEERIEZI VW LI, Hearing HICLhIRES
hTBH,'Y HBEMCESCWB-IDHEREFKOBRAXRH LoOBHELLHE
Hehixhrof Fh, 0.06%@ Triton 1-100 OBERGRAOEMT208
-HSDIE B, EEETO8%RU LOBEEMSEZRTIL2AHTNDS
(BME) .

SDS-RYV 77 VNP IRTNVEIK ECRATIERY S Y-V eHE
TIHEBY A MY NWICE TNy -V zBTH L, BRI VES
MEROE20L8-UDOF U NRNIVENY REDOMNBEOLB» SHM L THERE
BRI N VEOGELEMNE L, HABIRZOFEEMMEI R NE
260, BE_HTRDERECHEOILELEOEHORRE, BEBEOMET
<Yy by —VEFHO08-USDY Y N IVEGENMKRTIZZLICETY
TWwsrFx5h3.

208 -HSDD A T RIESDS- KV 77 U7 I R )WVEXKkH), Sephadex G-100
EFRHWETSVEBBOWTNOAENS DR LIBOTHI2HERMNEFSN, Tx )
—“VRBECLIBEOEEREMRBYETH R e M5, 208-USDEEEY ~
NTBEBETO T Y HER0a-USDE D3 FEMNE L £4000 - 50002 /h W E
My NRNV7HETHZIEEADNS. 2 FLOFNTHEIZHSNZ280 nn
FEOWRIEBA ZF =T, 271 mcEBOFWEWREBAEZFHFOBEHUD D
WA R NV ERL, SFHEHE>FOYYREOFEERT? I )HMSENE
WY YNRIVETHBZILBEZR BN 3.
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UAE T

1) 208-HSDIEHE 7YY A by — D SIREUK, A4 &HBI7uv b
TI5374—, FhVigl, FERABREKBRLELCIOBFERHS N, SIS-KY TV
UV7 IR VEREKE RUT VN7 IRTNVT 4 X 7BRkH, KV
FIIVNWTIERTFNVEEREBERKIICBLWTIHE—-RATHE 2D

2) SAFRBESDS-RIVFZ7IYNT IR VER.Y, YVEBO_HEOAET
BZEL, WIFhOoBRE»SBHEFERLEMNKRD SN, 2 FRIEE L #£30500T
HdeHEMET NI

3) Tx) - VRBRIGICED208-USDEA FHICHEER L WEEY Ny
BETthdrceMrEaIME

4) 208-USDOZEHIE5.2TH D, 270 miBBAZFE O L, BLUE
VEKEBBEDS Y ST B RTAE NS LR EDBEERT S BE
ENHEDEL RV EHRBI W E
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TUREE 20B-t KTF Y X5 04 KIRAABEA DA T B AL - 5 il 520 1
BUBREL TR 5 00T

BZBECE, WABICBUZ208-1SDELTHDTHE T IRENS EOR
BYVUNVEORE 2Tk 2, SHEBEARDECIZHERGEOREL
DWTHEBUE. —7, 208 -USDEF M TH S Streptomyces hydroge-
nans FICHEET I EMUFINS I<HSATED, 2 B, HREMNTD
hTwz.2n29 gk EHEHIVOIToS FEERBFICE, BHUC0-2F7
o4 KEEHEL L2WMOANVKRVEORBTEMBET 320a-HSINEEL,"
BICTIRBRTO0a-1SDEHERIhzoBMED IS CHRBEN TSP

ABETCRCASHLUUAE2R AR R LOLBEZEWIC, 208 -USDERERIC

DWTEDRGBLUMILMBER N I IBACFNELHORM 21To .

E—f RBOM

ERMHABLTRAE HB2008 -HSD 208 -HSDOOFEHE L, REEBEICBT
PBEOXRGEZRIIZIENT, BZ=BEOHFELSLEEEZMR TIT>2. T2
bbb, BRBBICHWEFEABERRHICLZ20EBORD O CHIERERE
fh% 1 mM KPB-0.1 mM EDTA (pH 7.4) (ZH UTEML, FOHREEEHETEHL
U 7= hydroxylapatite 5 A (1.5x5 cm) [C#EBALE ORI AZ7OTE
T35 74—TR-USDIEBODTAICBEHL, COBERIBE=BTIT>E8H
BRUKBHICHHE—-—ONY R LTRO 6N E COFERLIIBRBRER
DOHEMEE 5.1 nmol/min/mg proteinTH > 7= F, 208 -HSDHKERAZ M50
mM KPB-0.1 mM EDTA (pH 7.4) P THMH T 3 F T -20CTHRE L 2.

JYEEIbay R TEHARTEIZ0Y —LAEHG BERTYEIE»S5HE
CRWI by RYTESERE F2 Cintl 50RO IC&hITOY —
IN PR

+
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P-450 B Kk F P-450 reductase $IETYHRID Nakajin & Hall Oy
VLTSN 0E MM U .

B e AL & [4-3H]INAD* (74 GBq/mmol)ix Amershamfb® (Lot: RC-
3921) Z@MA L. [4-'“Cl17a-hydroxyprogesterone WWH_FHicHh~=dH D
BHEMALUE. F0OM [4-'“Clprogesterone (2.12 GBq/mmol; Lot: 1319-279),
[4-'“C)pregnenolone (2.12 GBq/mmol; Lot: 1227-080), [4-'*C]l11-deoxy-
corticosterone (2.17 GBg/mmol; Lot: 1022-183), B XU [4-'*Clcortisol
(2.04 GBg/mmol; Lot: 965-167) I&, W9 L ® New England Nuclearst % % fif
MU .

[4-**Clcortisone, [4-'"C]17a ,2i-dihydroxyprogesterone, [4-'*C]17 -
hydroxypregnenolone B X ¥ [4-'*Clcorticosterone X TFIRT IO ICHEHER
RiGICEDER L, EHELTHRLE.

[4-'%C)cortisone MERL: [4-'*Clcortisol L 7Y BIE IV oY — LE4
(113 -USD)5® % B-NAD*FETF T30 minAd Yy Fax—aryUrEEEMETL
(EFA ¥4 ; benzene/acetone (1/1, v/v)) T4 EE#%, CHClo/CHs0H (1/1,
v/v) THHBEL, B¥25o04 RTHERUTEHEE UL

[4-'*C]17a ,21-dihydroxyprogesterone MDFEEL: [4-'4C]17 @ -hydroxy-
progesterone & 7 ¥ RITE I 7 0y — L (F b7 o—n P-450; 21-hydro-
xylase)s) ZNADPH-FEH (B-EBI) HFHEF T30 nind Y ¥a~x—vay
URAERMZTLC (RPIWE M, benzene/acetone (2/1, v/v)2[af&HH) Tamke,
CHoCloTHIEE U, HB¥EZX T4/ RTHRUTEEL U E.

[4-'2C]17a-hydroxypregnenclone O fESL: {4-14C]pregnenclone % F b
70— P-450 (17a-hydroxylase/lyase),®?’ P-450 reductase & NADPH-H
EREETTI nind O F¥Faxr—2ay LEERWMETLC (BEBBE, eothyl-
acetate/n-hexane (3.5/6.5, v/v)) TABE#%, CHCl-THWL, E#EIFTO4
FTHBRUTCEHE U=

[4-'*C]corticosterone MYERL: [4-'2C]1t-deoxycorticosterone % Mg2*
FET, 7PEIEIbary k) 7HESG (1168 -hydroxylase)®®’ ¥ NADPH-TH 4 %R
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FHEFTI0 nind Y F¥Fax—ay UrERYETLC (RBEEY; benzene/
acetone (8/2, v/v)) TH#Et#k, CHCloTHIE L, E¥EXF 0S4 RTHBRLT
HHEE UL

¥z, 208-KM{EX704 FTHB [4-'"C]17a,208 -dihydroxy-4-
pregnen-3-one B X [4-'*C]208 -dihydroxy-4-pregnen-3-one ELLF IR T
FORBERKIZIDERLEZbOEFHL 2.

{4-74C]17a,208 -dihydroxy-4-pregnen-3-one MO{ELE: (4-"1Cl1T -
hydroxyprogesterone 3 X UF208 -HSDE BT %, NADPH-BAERFLEF T 60
mind ¥ ax—yaryUzEEMETLCUEMEM, benzene/acetone (8:2,
v/iv)) T Bk, CHCl.THIH UEEEIT O RTHRUTEEE L E

[4-1'4C}208 -dihydroxy-4-pregnen-3-one MOfEEL: [4-'%Clprogesterone
BXU20B-HSDERAER Z, NADPH-BAEREARF C60 nind ¥ ax—-vay
UlEMMZTLC(REE IR, benzene/acetone (8/2, v/v)) T4 EE#%, CHoClo
THHLEEIZST O FTHRUTEEL L A

¥ X570 { K 17a-hydroxyprogesterone, progesterone, pregnenclone,
11-deoxycorticosterone, cortisel, cortisone, 17a,21-dihydroxyproges-
terone (Reichstein’s substance §), 17a-hydroxypregnenolone, cortico-
sterone, 17a,208 -dihydroxy-4-pregnen-3-one, 17a,20a-dihydroxy-4-
pregnen-3-one, 17,208 -dihydroxy-5-pregnen-38-0l, 17a,20a-di-
hydroxy-5-pregnen-348 -ol, 208 -hydroxy-4-pregnen-3-one, 20a -hydroxy-
4-pregnen-3-one, 205 -hydroxy-5-pregnen-36 -o0l, 20« -hydroxy-5-pregnen
3B -oliZWnW T h bSigmast® & H L .

PV X7 VAFR BRBEVIYXILAFK; B-NADPH, B-NADH,
a-NADPH, B-3 -NADPH, a-NADHBXUBILEE )Y XTI 4F K; B-
NADP*, B -NAD*, B-3'-NADP*lZWd h & SigmattBE R L 7.

B glucose-6-phosphate dehydrogenase [EC 1.1.1.49] (Type XV; Lot:

13F-8190), isocitric dehydrogenase [EC 1.1.1.42] (Type VI; Lot: 126F-
8075), NAD*-kinase [EC 2.7.1.23] (Lot: 35F-7160) ix\Ww3dh & Signatt® %
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FEAU -

FotpRE adenosine-5'-triphosphate (ATP), isocitric acid,
glucose-6-phosphate, DL-dithiothreitol (DTT), metyrapone (SU 4885),
aminoglutethimide 3 & Uf spironolactone W3 h & Sigmatt®AZFH L 7=
F 7, 0,P’DDD (mitotan) (X Aldrich#t®. SU 8000 B KT SU 10603(k Ciba
th&. SKF 525A {& Smith-Kline#t %. cyanoketone {& Winthrop, NY#f#.
Ketoconazole (XM FM LR HE. L-cysteine IRFLHIERZETh TN
FRLE ZooARITHHROFEGZHEHL .

BEEETMEE B ER T oA RICKZME BT, [4-
14017 @ -hydroxyprogesterone F /=% [4-'“Clprogesterone, Bt &Ix T,

[4-'%C]17a ,20 B -dihydroxy-4-pregnen-3-one F =ik [4-'*C]208 -hydroxy-
4-pregnen-3-one, F 7z, BARIWICBI3EERRL ORI, Thehit
BUERHEESEZTo4 FowdFhd 370 Bqg/20 nmol/104 1 ethanol %
HELULTE_BIRREAEICRVWHEE L L.

ANKERAFEICLBRE HI-228BARNEFEHY, BLERKKICIOL
TOHIToE. BEELN (1 cpn path, 1 nl) ¥, 208 -hydroxy-4-pregnen-3-
one (50 nmol/10u 1 ethanol) ZHE ¥ LT, 208 -HSD&50 mM KPB (pH 7.4)
HT37C, 3min® S LA YyFax—yaryzl, 340 miZBI2RAEEEOE
DWW LB HRAUZETHBEE  UTNADP (250 nmol) ZMAX BT LIC&K
DRIGZBMLE (£81.0 nl). KIGHKEHRD 55 nin, 340 mmORNEE L
ZHBL, ZOME (Adzsenn/T(nin)) Po5RALCKVWEEZEH U -

ZO/S‘HSD?E‘V;E_ AAszsonn 1 ~1_~
(nmol/min/mg) T{(min) xe (M- 'cm“)x }Eﬁ(cm)x 106X§7‘//\"’](mg)

E 348n0m = 6200 (M"'Cm") :NADPH
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[4-Pro-R-°H]NADPH & {4-Pro-S-3H]NADPH® TE K NADPHD —aF > 7 X K&
DAMLICFEETS _HOKERTOS>HbO— 7% MHE#H U /= [4-Pro-R-*H|NADPH
F7z1& [4-Pro-S-*HINADPH ZUF IR I XS ICHERKSNICHERL, #HBEEL
ULTHHRLUE (Fig.4-1.).

[4-Pro-R-*HINADPHMD fEEL: 50 mM KPB (pH 7.0)r, [4-PH]NAD* (1.26 MBgq
/17 nmol) % ATP (10 mM), MegCle (1 mM) FZ7E T NAD'-kinase (1 unit) &
37°C, 30 mind ¥ ax—¥arvl, B-NADP THMRU TI4-*HINADP % fERL L
f=. T @[4-3H]NADP* (62.9 KBq/60 nmol) % glucose-6-phosphate (5 mM),
glucose-6-phosphate dehydrogenase (0.2 unit), MgCle (0.5 mM) FF1E F37°C
TA Yy Fax—varl, [4-Pro-R-3HINADPHZ fERR L 2.5

[4-Pro-S-SHINADPHD ¥ERE: [4-Pro-R-*HINADPHDIB & & [EIRE I [4-2H]NADP”
Z{EBL U 7=#, isocitric acid (5 mM), isocitricdehydrogenase (0.2 unit),
MgCle (0.5 mM) #FLET 37CTA vy Fa~x—Yaryl, [4-Pro-S-*HINADPHZ 1%

EE IJ fi ‘55)
NAD’-kinase

4-*H] NAD* 5> [4-3 .

[ ] Mg®* / ~N [4-°"H] NADP
ATP ADP

[4-Pro-R-*H] NADPH
: > *H H
3 . glucose-6-P-DH R\

[4-"H] NADP glucose-6-P, Mg** h/CONHz
°H

F{ l
C N
Efli]I—— () ) FQ
o

p‘

| [4-Pro-S-H] NADPH
R H sH

oy

isocitrate-DH
isocitric acid, Mg**

Fig.4-1. Method for Preparation of [4-pro-R-3HINADPH and [4-pro-S-3H]
NADPH from [4-3H]NAD*
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BHEZ RNV F—0RE BoRETE #£HEUT [4-'*Cl17a-hydro-
xyprogesterone ¥ 7={t[4-'“C]progesterone (370 Bq/5 nmol/10xu 1 ethanol)
2-10uMICzB3Ic %, #EEE B-NADPH (250 nmol) #FHE T, 15°C —45°C
OETA Y Fax—Yaryl, BEEHZUEL TRREREICBU S Vnax i %
Lineweaver-Burk @7y M XD EH UL &40 Vmax % KISHEE K
ZESL, CoffoNBEEZR&EHIC, BREOFRMEE2HEEICE D, Arrhenius
oy bOBEPSRALRVEEE XV F-Z2HEL =

—Ea 1
—Ap-Ea~/RT — — J— + !
k=Ae - log k 27 303.R T log A
(Arrehnius )
- fa _ 2.303:R- T T, x log ke
Te—Ti K1
> fa _ 2.303-R-T2-Th log Vmaxe
To—T1 Vmaxi

(Ea: EMbc 2NV F—, k: RIGHEEEH)

¥ BUERGSTIIREHL LT [4-17C]208 -hydroxy-4-pregnen-3-one & 7=
T [4-'*C}]17a ,208 -dihydroxy-4-pregnen-3-one (370 Bq/5 nmol/10u 1
ethanol), #iBEE & U T B-NADP* (250 nmol) Z AV, BEOFETHEMELT
ANVF-—ZHEHHLU L
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oM 20B8-EROFXFOXTFOAL FHAEBEOMBI 2R RGBT
BRLEFRNH

EHWE O ERRE

[4-'4C) 1T -hydroxyprogesterone (370 Bq/20 nmol/1041 cthanol) #JEF]
&L, B-NADPH (240 nmol) Z#iEFEL L CEBEEEZHEL, 208 -HSDiEH
ODFYYNRTER, HI3VWEAvFax—rvarvKHEHCHT IEHEEZRE UL
Fig.4-2.-(AMIZARLELDIZ208-HSDERIE A U Fax—Ya YREIZHNUT,
BMEBRUUeDZRMET, 0-60 nink THVEBEMNRD Sh = FHEREK r-
0.9959). &7, Fig.4-2.-(B)Xbh ¥ NI/ EBIZH LTI 0-65ueg/nlETH
WERTEZRUE (r=0.9847).

250 T T T T T T T T T T T

N
Q
Q

T
L
o
3]

T
1

150} -1

100} /// .

Q
n
1
~
A

Enzyme activity (hnmol/mag)
®

Enzyme activity (nmol/min)
()

(&)

Q
¥
L ]
1

™~

1 1 1 t ! 1
0 10 20 30 40 50 60 0 3985 85 o5 120
Incubation time (min) Concentration of protein (ug/ml}
Fig.4-2. Time Course (A) and the Activity as a Function of the Amount

of Protein (B) for Reduction of 17a -Hydroxyprogesterone to 17,208 -
Dihydroxy-4-pregnen-3-one Catalyzed by 208 -HSD

(A): [4-'%C)17a-hydroxyprogesterone (370 Bq/20 nmol/10x 1 ethanol)
was incubated with 205 -HSD (444 g) in the presence of B -NADPH (240
nmol) in 1.0 ml of 50 mM KPB (pH 7.4) at 37°C, and the 208 -HSD
activity versus incubation time is plotted.

(B): [4-'%C]17a-hydroxyprogesterone (370 Bq/20 nmol/10u 1 ethanol)
was incubated with various amounts of 208 -HSD in the presence of
B -NADPH (240 nmol) in 1.0 ml of 50 mM KPB (pH 7.4) for 30 min at 37°C,
and the 208 -HSD activity versus the protein concentration is plotted.
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1A VHEORSE

KPB (pH 7.4) #JE 50—700 nM B X U KCLEE 0— 1500 mMIZDWT208 -
ISDEH~NDEZE ZRF L .

9, KBEE 50— 700 nM> KPB (pH 7.4) ZRAVWTRKERZHABL, 208
HSDEM I BLETAA VHREORELZRH LB REFIg4-3.-(AETFULE.
208 -HSDIEHELL, KPBBEE 100 mM HECTHTFALCETIZMETRULETRHET
ERTZC RO SN L.

-7, Eiﬁf\ié‘fﬁ (50 mM KPB, pH 7.4) mriz, #RIEE 0-1.5 M KC1ZH X,
208 -HSDEH I RIFT A AV REOREERA L 2R 2Fig.4-3.-B)ITR L
B, 208 -HSDYEME L, 100 mMifiE TET, TAUETIEXERL, (PBEHWE
BaHrIZFER-OKERMIELON .

lonic strength lonic strength
0.1 0.2 0.5 1.0 2.0 0.1 0.2 0.5 1.0 2.0
¥ T T T 1 1 1 1 | ]
) (A) . S 8) .
~ o—9 ™ ;., /.—_ -
100 \0\./0/ 4 oo \o\ ./° .
= 2
154 +~
° 5
o 50 4 3 50 -
> £
N >
| N
w ‘-ﬁ 1 { ] i 1
1 ! | ] 1
056100 2Z00 400 800 0 0125 025 05 1 2
KPB concentration (mM) KCl concentration (M)
Fig.4-3. Effect of Ionic Strength of the Incubation Mediums on

208 -HSD Activity

Ionic strength of the buffer was adjusted with (A): molar
concentration of KPB (pH 7.4) or with (B): addition of KCl in 50 mM
KPB (pH 7.4). [4-'4C)17a-hydroxyprogesterone (370 Bq/20 nmol/10u 1
ethanol) was incubated with 208 -HSD (44ug) in the presence of
B -NADPH (240 nmol) in 1.0 ml of the buffer for 30 min at 37°C.
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Z#ipH

p 4.0~ 5.5{& CH,COOH-CH:COONa buffer’, pH 5.5-8.5iF KPBEZEHWTR
RO EELSYE, #BEHEL UL TAL-NADPHE =1k B-NADH (240 nmol) ZH W
EFBE&ICO>WT [4-'“Cl1Ta-hydroxyprogesterone (370 Bq/20 nmol) % HH
ELTEROSETHEEEZAEL, plOBICE 208 -1SDERDRE
ERMLE Figd-4 CeDORRETRLED, MERELTA-NIMZHVWE

BOEBEMES5TH - 2O L, B-NAMEHAWEBAICEE.0THD@EE
KENRO SN &z, L-NADIZRAWEBFRGEMIEE 6.0T, S-NADPHZH
WEBEERIE 5.5TRELICHELE &5, pH 4.5-8.50%2plH T, B
-NADRIZN U T B-NADPHE Wi BRI LB GO EEMNEWHERMSE 50 k.

100} " o_e ' '
N
o ®© O ®
§80'— \ -
>
— o]
S eof- \ -
S o]
© \e
(@] -
D40 o\ -
T
i Qo
8_ \
(\]20'_ -
o | 1 1
04 o % 6 7 8 9
pH of incubation
Fig.4-4. Optimum pH for 208 -HSD in the Case of Using B -NADPH or

B -NADH as the Cofactor

The incubation buffers used were 50 mM acetate buffer (pH 4.0~
5.5), 50 mM KPB (p#H 5.5—8.5) and 50 m¥ Tris-HC!l duffer (pH 8.5-10.5).
[4-'4C]17a -hydroxyprogesterone (370 Bq/20 nmol/10x 1 ethanol) was
incubated with 208 -HSD (44 g) in the presence of B -NADPH (O) or
B -NADH (@) (240 nmol) in 1.0 m)l of the buffer described above for
30 min at 37°C.
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el

plt 4.0—5.50% CHsCOOH-CHsCOONa buffer#, pH 5.5—8.5\% KPB%, & 7=pH
8.5—10.5(% Tris-HCl bufferz ZhZHhHWT, 208-HSDZBAEHHE (100
mM) H137°C T30 minBi ML U =%, VEWICL M KPB (pH 7.4) % #LEE 300 nM
ERBEDEMEZTRBFZOPIET. 4L Lz, T OBEREBICOWT L-NADPH
(240 nmol) #E T [4-'*C]1Ta-hydroxyprogesterone (370 Bg/20 nmol) % i
BLLTERBOFTETREEMZHEL, 208-1SDORE Rz AR &R
ZPig 4-5. IR Uk 208-HSDIX7 VA VMBI TCEPRORETH B0 L,
BMENMTERRETH> . F72, pl 4.5-5.00c L3 0BT, BEEEIIZE
SRERHELTWIOIIHL, E5ICEEMTH ZpH4.00 0 Tk 208 -HSDIE
MRS 2BERENZERNE SN

4 1 T T ¥ 1
100} ' ]
[}
/ \../. .\
§ 80 o ® —
> \\.
> e0f Te-e
+—
Q
o
2 s0le -
=
€
c
L
ZOF ~
oLt ¢ i 1 i { 1

4 5 6 7 8 9 10
pH of pretreatment

Fig.4-5. pH Stability of 208 -HSD

The buffers used were 50 mM acetate buffer (pH 4.0—-5.5), 50 mM
KPB (pH 5.5—8.5) and 50 mM Tris-HC1 buffer (pH §.5—10.5). 208 -HSD
(442 g) was incubated for 30 min in various pH’s buffer systems at 37°C.
The mixture treated was readjusted to pH 7.4 by 200 mM KPB and
incubated with [4-'°C]17a -hydroxyprogesterone (370 Bq/20 nmol/10x 1
ethanol) in the presence of B -NADPH (240 nmol) for 30 min at 37°C.
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Ei#iRE
208 -HSDIEYE #50 mM KPB (pH 7.4) ®1, B -NADPH (240 nmol) #HEF [4-
"C]l7a—hydfoxyprogesterone (370 Bq/20 nmol) ZHEL L L T25C—-65°CO
BHRETA VFax—vavddIleilLhbMELEHERZFIg4-6.1IRL =
ZOREE, 208-USDEMHIEA v ¥ -2 a VBEBC-0CTHVWERZ
rIILeBRD SN E.

100} ‘/.»o .
o
~ 80F -
8
2
= 60} .
>
= °
Q
2 [ ]
(5] - -
2 40 ,//
' °
c
W 2ot // -
[ ]
/ '\
i 1 | 1 |
Q 50 60

| I |
20 30 40
Temperature ¢C)

Fig.4-6. Optimum Temperature for 208 -HSD Activity

[4-14C)17 a-Hydroxyprogesterone (370 Bg/20 nmol/10x 1 ethanol)
was incubated with 208 -HSD (444 g) in the presence of G -NADPH (240
nmol) in 1.0 ml of 50 mM KPB (pH 7.4) for 30 min at various
temperature from 25 to 60°C.

B g 1%

208 -HSD%50 mM KPB (pH 7.4) th, 25°C —65°COOKEBE TI0HMI AL L,
—EHRHAL %126 -NADPH (240 nmol) #1E F[4-'*C]17a-hydroxyprogeste-
rone (370 Ba/20 nmol) ZHE ¥ LT3 CTHEBH2Z2AMETZILICLDHA
REMERALHEREFIg4-TIITRLE.
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208 -HSDIEME L, 30 minDBALHEICH LASCHEX THAMEND D, ZoO&k
REMNEI DB CTRIERRICKEFE L =

¥ BEOAFax—YaviBETHBITC, BIUABREMHEIIHT
ZEBBE THB45°CT 0-24 hr, 7=, 30 ninOUBETHTMBEENRD
5h750CTH0—16 hr LB ICx T 22058 -HSDIEE DR BMEL EZHE L 2
RRZFig. 4-8. IR L. 208 -HSDWEMEIE3TC, 24 hrOWUHE TR BT3I% OTFE
R L, 45°C, 24 hrO QBT HA%OEE 2R, 50°C, 16 hrs X 55T,
0.5 hrOMBETCIEERLICHEL A

100" l/.ls.l T T T T T ]
-0 \./.
~ 80 e
§
2
Bl .
g [
(o]
[¢b) -
E40 —
>
N
[ ot
W 20} i

0 | 1 I | 1 ]
20 30 40 50 gO
Temperature (C)
Fig.4-7. Heat-Stability for 208 -HSD Activity
208 -HSD (44, g) in 50 mM KPB (pH 7.4) vwere pre-incubated under
the condition of various temperature for 30 min. The mixtures were

incubated with [4-'7C]17a-hydroxyprogesterone (370 Bq/20 nmol/10u1
ethanol) in the presence of A -NADPH (240 nmol) for 30 min at 37°C.
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Fig.4-8. Heat-Stability for 208 -HSD Activity

208 -HSD {444 g) in 50 mM KPB (pH 7.4) were pre-incubated under
the condition of 37°C (@), 45°C (M) and 50°C (A ) for several times
from 0.5 to 24 hr. Each mixtures treated were incubated with
[4-1*C]17a -hydroxyprogesterone (370 Bq/20 nmol/104 1 ethanol) in the
presence of S -NADPH (240 nmol) for 30 min at 37°C.

EExOMOEE

08 -ISDRIGHBETIC, BLAOEEA 4> (EI22Mi) 23X THEEHTM
ALDOZIEUD, EDTA-2Ma BLUTBaUEMETH S DIT, cysteine R %
10°2— 10" *MEZEEM LT, B-NADPH (240 nmol) #7# F[4-'4C]17 @ -hydroxy
-progesterone (370 Bq/20 nmol) ZHHE UL THEBO S E THEGEZBIE L.
BEHEMEAM20L-USIEHICRIETHEICOVWTREI LR 2 Table 4-1 . [
AU 208-HSDIEMIE, Cu?r BXU Hg2 A AV OBEMICEDBRWEEMRE
MBHSNEN, ZOMOEEAAVOBEAUMELREICLZBE->ERER
BrAL@BDohho

_51_



roMic, BEZT0A FOBBTHZ 7NV a2— )b LT ethanol; 1-20%
(v/v), methanol; 1-20% (v/v) OfE%, &7, FAAVHRAEEHTS
S Triton X-100; 0.005-0.05% (v/v) OREBEEICL TRELE Fof
R, 208 -HSDIE R, methanol, ethanol OFEMICELDBAICETL, RO
AvF¥ax—varyEHOREI%TIE nethanol & ethanol MDEZKIFELA L
BOShRPOEWEREICRDICHY ethanol ZFEMUABA LD netha-
nol ZEMUEZBEOAMBREWENE 2R Uk ethanol Z2ZHRMUEBEORE
208-ISDERHLBRE DA V¥ a—Ya VHOBELI%ICH LT, Fhzh
90.2% (5% ethanol, v/v), 68.3% (10%, v/v), 22.6% (20%, v/v) T&
o /= &z, Triton X-100 (0.005-0.05%) OEHEIC LD 20-30% OFEHET
LR INCY (Y

Table 4-1 . Effect of Divalent Cations and Other Reagents on the
Enzyme Activity of Testicular 208 -HSD

Addition 208 -HSD activity(%)®’ Addition 208 -HSD activity(%)
None 100 Sr2+ 92.4
Mn?* 109 Phe~ 87.6
Ca?* 104 cd2+ 78.9
Fe3* 102 Co2* 76.8
Sn2* 101 Cu?* 15.6
Mg2* 98.1 Hg?* 2.3
Ba2* 95.6 EDTA— 2Na 98.5
Niz* 95.0 Cysteine 92.2
Fe2* 93.8 DTT 74.8
Zn2* - 93.7

a) Expressed as the percentage of remaining activity.
[4-14C]17a -Hydroxyprogesterone (370 Bq/20 nmol/10u 1 ethanol) and
B -NADPH (240 nmol) were incubated with 208 -HSD (44ug) in the
presence of various divalent cations or other reagents (1 mM) in
1.0 ml of 50 mM KPB (pH 7.4) for 30 min at 37°C.
All of the metal-ions used were of chloride form and their final
concentration is 1 mM.
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HERRME LRI HDFERER

061y VEEZRODREVRIBDC AT 04 FOBHMEZEREK: (4-11¢)
17a-hydroxyprogesterone, [4-'%Clprogesterone, [4-'*Clpregnenolone, [4
-'4C)J17a-hydroxypregnenolone, [4-'“C]11-deoxycorticosterone, [4-'4C]
corticosterone, [4-'*C}17a ,21-dihydroxyprogesterone, [4-'*C]cortisol
B XU [4-'“Clcortisone {WF & 370 Ba/20 nmol/10u 1 ethanol) &% %h
ZHh2008-USDBcRIGOEE L UL THWT, B-NADPH (240 mmol) HHE T, B
EEMHEWMELE 5, SOPFTI4-""Cl17Ta-hydroxyprogesterone (2.0—
10.0u M), [4-"*Clprogesterone (2.0~ 10.0uM), [4-'*Clpregnenolone (5.0
—20.0uM) BEY [4-14C]11-deoxycorticosterone (2.0—10.0uM) ZHH &
U, NMADPH-BARFLETFT TITC, 20 mingd v F¥Fax—varl, BESEZH
FELTRLOREBEICNT B Knfll & Vmaxfl % Lineweaver-Burk @7 owv b &b
BEHLEERETable 4-1U 2R U =

208 -HSDiE, F OB KIS 17Ta-hydroxyprogesterone ZiZ LUy 11-
deoxycorticosterone, progesterone, pregnenolone, R ¥ ZHE L 3 375
cortisone, cortisol, corticosterone MXHIZIl-H WAz )V EF HIEI1-K
BEEF >V VaaNFad REEBEE L E2 WThoBEH20
a-ISDEHEED oA I5I1E, X704 KOVnaxfli% &I 3 L&,
17a-hydroxyprogesterone MR A TH %M, KnfEHHEERICKE L, Vmax/Knfl
X progesterone @ 5H 17a -hydroxyprogesterone {[ZHERTAE NI & %8
& 7=,

¥ 7, 1Ta-hydroxyprogesterone, ll-deoxycorticosterone, progesterone,
pregnenolone (x93 Lineweaver-Burk 71w FOHBIFHEIL r=0.9856—
0.9998TH D, WFhsHFLWEKBEMNZED SN

WER BRI IS8 PR E R
208 -HSDBIL RIS ORBEFE L LT B-NADPH, B-NADHZEIE LD, 2°0D Y ¥ BE
MG L B3 -NADP, Blio=—aFr7 I FENafiilHalla-
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Table 4-1I. Kinetic Parameters of Testicular 208 -HSD
against Substrates

208 -HSD Km Vmax Vmax/Km
Substrate activity
(nmol/min/mg) (uM){(nmol/min/mg)

1.02

.18 9.4

17 -Hydroxyprogesterone 4 9.6
Deoxycorticosterone 3.42 8.6 6.2 0.72
Progesterone 3.06 1.5 4.4 2.93
Pregnenolone 2.66 1.0 2.9 0.73
Deoxycortisol 2.11

17 x -Hydroxypregnenolone ¢.39

Cortisone N.D.2}

Cortisol N.D.

Corticosterone N.D.

a) Not detected : The enzyme activity was below the limit of
detection. -

Each [4-'%C]Steroid (370 Bq/20 nmol/10x 1 ethanol) was incubated
with 208 -HSD (44ug) in the presence of A -NADPH (240 nmol) in
1.0 ml of 50 mM KPB (pH 7.4) for 30 min at 37°C. Michaelis constant
{Km) and maximum velocity (Vmax) are obtained by Lineweaver-Burk
plot, and correlation coefficients for plots are r=0.9998
{17 -hydroxyprogesterone), r=0.9985 (deoxycorticosterone),
r=0.9941 (progesterone) and r=0.9856 (pregnenolone).

NADPH BckUa—NADHODF)ﬁﬁiE%”H\, NEELELIETMR, U-""ClTa-
hydroxyprogesterone (370 Bq/20 nmol/10x 1 ethanol) ZFEE & U T50 mH
KPB (pH 7.4) T v¥ax—vay Lk HEHERINTZHE-RIGHE
% Fig.4-9.{2R L 7=

9, WBENEELETFTCIL208-1S)ERIED A E o= £, B-
NADPHRA A IZ & a -NADHA f < B ~NADH, a-NADPH, AB-3'-NADPHIZM h & HRE
RIMICED208-USDOHBR L 2 b 1472

Fr, WFN &20 nmold [4-'*CJ]17a-hydroxyprogesterone #HEH/ & L =
% T T, Lineweaver-Burk @ 7oy hEDEREBRERIIHT 2R, OKnfd,
VmaxfE 2 B UK E 2 Table 4-11 .18 Uz, VmaxfEIL B -NADRZ AL =BG
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DERbEP LD, kMEBLFEEICKEL, Vnax/Kknfild &b KE > 7=z 6-NADP
Bz, BLEU/0TH-%= ZDOVnax/Knfl» 5, B-NADPHAE 206 -HSD
ORmBHRLLTHLTWBZ N THEE QL

¥/, FhEhOHBEICHN TS Lineweaver-Burk @/ v hidr=0.9922 -
0.9974TH D, WINRLRELEMENED 5N
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Fig.4-9. Bffect of Various Concentrations of Pyridine Nucleotide
Cofactors on 208 -HSD Activity.

[4-'4C)]17Ta-Hydroxyprogesterone (370 Bq/20 nmol/10x« 1 ethanol)
was incubated with purified 208 -HSD (444g) in 1.0 ml of 50 mM KPB
(pH7.4) in the presence of various concentration of cofactor for 30
min at 37°C. Cofactors are SB-NADPH (@), B-NADH (O), a-NADPH (A),
B -3"-NADPH (A) and a -NADH (m).
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Table 4-Ml. Kinetic Parameters of Testicular 208 -HSD
against Cofaclors

Cofactor Km Vmax Vmax/Km (x10°3)
(M) (nmol/min/mg)

£ -NADPH 17.0 5.0 290

a -NADPH 85.2 3.0 35

B -NADH 1003.0 9.8 9.8

B -3’ -NADPH 179.2 1.2 6.7

a -NADH - - N.C.?’

a) N.C. : not calculated

[4-12C) 17 a -Hydroxyprogesterone (370 Bq/20 nmol/10 1
ethanol) was incubated with 208 -HSD (44ug) in the presence
of various concentration of cofactor in 1.0 ml of 50 mM KPB
{(pH 7.4) for 30 min at 37°C.

Correlation coefficients for Lineweaver-Burk plots are
r=0.9974 (B -NADPH), r=0.9960 (a-NADPH), r=0.9922 (B ~NADH)
and r=0.9972 (B8 -3’-NADPH).

HEBELOKEFR TRZICHET LK RE

[4-14C]17 @ -hydroxyprogesterone (16.7 Bq, 1000 dpm/20 nmol/10u 1
ethanol) HE & LT, BERKBICXIDIER U 72 [4-Pro-R-*HINADPH & 721
[4-Pro-S-*HINADPH (B & %#62.9 KBa) % #HEFE & L, 50 mM KPB H1 T37C,
Lhedf vFax—yvarvzity, REPPOIoREEZIERLE &5,
COHEEL D208 -USDOEN, BIXURBMHOCHORHEZIE L, *
OEER%Table &NV . 2R LR £72 HOBHEERIGERZT 04 Komol
HEDHOdDTRERLUZ.

208 -HSDYEME L, #HEEFE & U T[4-Pro-S-*HINADPH ZHWEHBE I [4-
Pro-R-*HINADPH OB AICHAB L E2HB%OWEEEKTNRZBD SN = = [4-
Pro-S-*HINADPH %2 #EBE L LB aoR#MMP 0 i don¥id [4-Pro-R-°H]
NADPHO B A ICHE "B L2205 TH D, MEORMEAZRZEZPRHEN. Z0OL
EQ H/MC WEBLFINTHAIRAZTVWIENS, 208-HSNEEDETRITIC
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HWEEE B-NADPHD = 0 F > 7
YERD L.

RED 4-Pro-§ K&EZ2BRERWICHAHT S C

]

Table 4-IV. Stereospecificity of Hydrogen Transfer frbm NADPH
to 17a,208-Dihydroxy-4-pregnen-3-one

Cofactor Exp. 208 -HSD activity  3H/nmol®’ 3H/'4C
No. (nmol/min/mg) (dpm)
3.56 135.2 3.1
2 3.93 122.4 2.5
[4-Pro-R-3H] 3 3.95 112.6 2.8
NADPH
mean 3.81 123.4 2.8
+0.13 *+6.5 +0.2
1 2.64 1816.4 106.2
2 2.22 2497.4 133.1
[4-Pro-S-3H] 3 2.39 2491.2 122.8
NADPH
mean 2.42 2268.3 120.7
+0.12 +226.0 +7.8

a) dpm of tritium per nmol product of 17a,208 -dihydroxy-
4-pregnen-3-one

EEAT0A FRBBEHEVEOHEEDHR

AFu4 FEANVEVEAGRICHES LTWS —EOKELBEE MHYNMBEER
BIUBRAKEBRZEICANITIHEMEL LTHShA TSR ELLGMEL D HIT,
TORBWL-UDICRIEITHEDRZRALE 1B, RHEMEAEVHEHOBER
BBEBRAOFMIAROTY ) — ViBHEERIGE®L.O nlhicbulEzTL L,
HEBKAME (10ul) ZMATBRERSBBEROLTSY ) — VBEEMNL.5%(v/V)
ZEABWEIOICHBLUE SHEHEEMHO0L-IIERICRIETHENRZ
Table 4-V . [ZR U7z, ZOHEHR206-HSDIE spironolactone, SU 10603 B &
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U cyanoketone ICX DB BIHEIN, ZO0%MERE (1Ce) T2 h
BN, MBETULNTH > CRSOMEMAITXZMEDRIE VTN
mOMMHETCH D, ZOMBEFM (K1) & spironolactone [T L TI1.2uN
(Fig.4-10), SU 10603 [cxf L T22.3uHB LT cyanoketone {cxf L T42.8u M
THok &7, ketoconazole HFBE T2L-USIEMHOHEZRL, 20
[Csa {X0.1 BMT dH - /2.

Table 4-V. Effect of Various Inhibitors on
208 -Hydroxysteroid Dehydrogenase Activity
from Neonatal Pig Testes

208 -HSD activity
(% of inhibition)

Addition
10uM’ 50 1 H®?

None®’ 0 0
Spironolactone 27.2 62.5
SU 10603 16.2 73.4
Cyanoketone 17.8 52.4
Ketoconazole 10.9 34.3
Metyrapone 1.6 23.9
SKF 525A 0.8 10.5
Aminoglutethimide 2.2 6.9
0,P’DDD 0 9.9
SU 8000 0 6.0

a) Final concentration of inhibitor b) Enzyme activity
of 208 -HSD without inhibitor was 5.1 nmol/min/mg protein.
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Fig.4-10. Inhibition of 208 -HSD Activity by Spironolactone

[4-14C)17 a -Hydroxyprogesterone (2.5, 3.3, 5.0 and 10u M) was
incubated under a standard condition without or with spironolactone
(5, 10 and 20u¥) and the result was expressed with the Dixon plot.
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W= 208-B FOF¥y X250 FIRAKEREEOMKY ZRCIKIGICBIT B REH
RS

BE b I G oD BE AR

[4-'*C}17Ta@,208 -dihydroxy-4-pregnen-3-one (370 Bq/20 nmol/10u 1
ethanol) ZEHE & U, 208-HSD (44ug) % B-NADP* (250 nmol) 77 F37°C,
30 mind y¥an—vargse, KBMWELTMH-"'Cl1Ta-hydroxyproges-
terone WAEMT BT L 2TLCE TR LR 72, 208-USDEFLETFTTIELL
17a-hydroxyprogesterone Z4m LR 2 &M 5208 -HSDAs i o0 — A1) 72 B% (L
BaBRLABRCEARSOA 25 TMIERIGHMBIZILE2RDE &5
{Z, [4-'%C]208 -hydroxy-4-pregnen-3-one (370 Bq/20 nmol /10u ! ethanol)
EHBE LU, 208-0SD (44ug) % B-NADP* (250 nmol) ##7E F37°C, 30 ming
v¥ax—yarvUiEHaICE BRIC [4-1Clprogesterone OFE RN HER X
flz (Fig.d-11.-4, B). L ULads, MEMOEMRBEIZIEHES»ICEMNE
5h 17a,208 ~dihydroxy-4-pregnen-3-one #HE & U KIS O 17a-hydro
xyprogesterone MDA EIE 208 -hydroxy-4-pregnen-3-one ZHE L LK E
@ progesterone OEMBLIOMIKICD o7 Fiz, CORBESAXF
BMIcHEE X h, B-NADP* (250 nmol) #HET 17a,208 -dihydroxy-4-pregn
en-3-one (20 nmol/10u 1 ethanol) B HEE & UKL, 208 -hydroxy-4-
pregnen-3-one (20 nmol/10x | ethanol) ZXE & U EKKICHE L T340 m,
30 minDBET, DINPARAEEEENESNLLETTH >z (Fig.4-11.
-C, D).

— %4, [4-'""C}17Ta,205 -dihydroxy-4-pregnen-3-one B L [4-'4C]208 -
hydroxy-4-pregnen-3-one Zzh e hBEHL LEBGIZ, 208 -HSDEICHT 3
BEEMHOBGEHEL ZHER2Fig.4-12. TR UE. 208 -HSDARIE 3 2 F8
fERIGICBWT, 17a,208-dihydroxy-4-pregnen-3-one #HH & U /= RI& L,
208 -hydroxy-4-pregnen-3-one ZBHIZ L H LN, BLZ1/S0ROERE
AMTEBEEBENZTR UL &7, 208-USDEEESY VN7 ES.TX 10 ‘ngTRIG I
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Fig.4-11. Reverse Catalytic Activities of 208 -HSD: Detection of

the Metabolites on the TLC and Time Course of the Reaction

[4-14C]20 8 -hydroxy-4-pregnen-3-one (4) or [4-'4C]17a,208 -
dihydroxy-4-pregnen-3-one (B) (370 Bq/20 nmol/104 1l ethanol) was
incubated with B -NADP* (250 nmol) in the presence (1) or absence (2)
of 208 -HSD (44ug) in 1.0 ml of 50 mM KPB (pH 7.4) for 30 min at 37°C.
TLC was carried out using a silicagel plate (Kodack 13181), and
developed with benzene/acetone (8/2, v/v). Radioactive metabolites
detected by radioautographies are indicated as dark spots. Assigned
spots are: progesterone {(a), 208 -hydroxy-4-pregnen-3-one (b}, 17a-
hydroxyprogesterone (c) and 17a ,208 -dihydroxy-4-pregnen-3-one (d).

208 -hydroxy-4-pregnen-3-one (C) or 17a,208-dihydroxy-4-
pregnene-3-one (D) (20 nmol/10u 1 ethanol) was incubated in the
quartz cuvette (1 cm path, 1.0 ml) with purified 208 -HSD (89ug) in
the presence of B -NADP* (250 nmol) in 1.0 m! of 50 mM KPB (pH 7.4) at
37°C. The absorbance at 340 nm was continously monitored over 30 min.
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Fig.4-12. Reverse Catalvtic Reaction (Oxidation) of 208 -HSD as a
Function of the Amount of Enzyme

[4-'4C]17 @ ,208 -Dihydroxy-4-pregnen-3-one (@) or [4-'*C]204 -
hydroxy-4-pregnen-3-one (O) (370 Bq/20 nmol/10u 1 ethanol) was
incubated with various amount of purified 208 -HSD in the presence of
B -NADP* (250 nmol) in 1.0 ml of 50 mM KPB (pH 7.4) for 30 min at 37°C.
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BiEtRGEBORGEDE LD XN ¥ — DR

208 -HSDAMIR S 2B(b Bl RIS 2T 2HOTHERL R V¥ — 2 W
E LTz

BARKE T [4-1*Cl17a-hydroxyprogesterone (370 Bq/20 nmol/10u 1
ethanol) B XU [4-"*Clprogesterone (370 Bq/20 nmol/10u | ethanol), &
7= B b KIS Tk [4-'%C]208 -hydroxy-4-pregnen-3-one (370 Bq/20 nmol/
101 ethanol) 2EEE ULERIGICOWTRFALE. [4-'4C117a,208 -di-
hydroxy-4-pregnen-3-one [ZDWTIL, BHHHUENER#ETHZ2 =0T
. |

15°C —45°CTEHE, 208-USD (d4ug), B -NADPHZE 7zi% B-NADP* (250 nmol)
FET, 30 mind vy F¥ax—varl, 208-USDOLEHE S Lineveaver-
Burk @ 7oy MckOBBEICBEITS Vmax fEZEH LE RNBEEZE2T
—E & L, Vmax % GHEEER (k) ITEEIL, H#hic log Vmax, HEHICHE
HBEOHEE & D Arrehnius Yoy MEER L (Fig.4-13.).
Arrehnius7 oy FEXDEHUEZSRIGOEHL T RV ¥ — OfE ZTable 4-V1.
IR UL 7z

HE® LT, 208-hydroxy-4-pregnen-3-one AW =M RIGOEME LT 2
W¥—lk, FTOFERKTHS progesterone ZHWVWEBTEE LD /hE L, pH
TAOFRHETTEZT 04 FOBUERGOGTPERIGIZEN, Db X
V¥ —TRIEVED Z L WrRMIhz &5IC, 1Ta-hydroxyprogesterone &
& O progesterone ZH W W B RIGEZ BT 5L, 1Ta-hydroxyproges-
terone ZHWEARIGOBEMHL TR VX —DAMNMSNW I & 2B D=

¥/, FRWEO Arrehnius Yo w MiE r=0.9834-0.9950C i h & & W ER
2R LE

_63_



T | | T T
@
10 7
A
-~ 5r AN i
o (ORI
g \:
= A
E
>
o .
E O
E 1+ A .
>
o
E
=05 N
A
]
\
o1 ! ! ! ! !
) 3. 3.2 3.3 3.4 3.5 3.6

Temperature (K'x107%)

Fig.4-13. Arrehnius Plots of 208 -HSD Reactions

Arrehnius plots were obtained from using progesterone (@) and
17a-hydroxyprogesterone (A ) for the reduction reaction, and 208 -
hydroxy-4-pregnen-3-one (QO) for the oxidation reaction of 208 -HSD as
the substrate.

Each [4-'*C]lsteroid (2—10 nmol) was incubated with 205 -HSD
(221g) in the presence of 250 nmol of B-NADPH (on the reduction
reaction) or B -NADP* (on the oxidation reaction) in 1.0 ml of 50 mM
KPB for 30 min at various temperature between 15°C and 45°C.

The reaction rate constants were approximated from the rate of Vmax,
and the correlation coefficients of each plot are: r=—0.99386
(progesterone), r=—10.9950 (208 -hydroxy-4-pregnen-3-one) and
r=—0.9834 (17a-hydroxyprogesterone).
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Table 4-VI. Kinetic Parameters and Activation Energies of 2083 -HSD

Substrate Cofactor Km Vmax AE.
(M) (nmol/min/mg) (Kcal/mol)

208 -hydroxy-4-pregnen-3-one B -NADP* 31.4 11.1 13.8

progesterone 5 -NADPH 1.54%) 4.43» 27.0

17a -hydroxyprogesterone B -NADPH 9.42% 9.62° 20.0

a) activation energy; Activation energy was estimated from Arrehnius

plots.

b) Data were quoted from substrate specificity which previously
described.

Various concentration of [4-'4C}208 -hydroxy-4-pregnen-3-one
(370 Bq/10u 1 ethanol) were incubated in the presence of NADP’
(250 nmol) in 1.0 ml of 50 mM KPB (pH 7.4) at 37°C, 30 min. The
Michaelis constant (Km) and maximum velocity (Vmax) are obtained by
Lineweaver-Burk plot. The correlation coefficient of the plot is
0.999. For activation energies, various concentration of
[4-1%C]substrates were incubated in the presence of NADP* or NADPH
(250 nmel) in 50 mM KPB (pH 7.4) at various temperature (15-45°C),
30 min, and the Vmax values were obtained by Lineweaver-Burk plots
with correlation coefficients from 0.956 to 0.999.

FRAEFNBEREEUEOERORE

205 -HSDMSARIR g 2 ML RIC AR LT ECRERBIEMEE YYD V27
LAF K (B-NADP') ZHL, B-NADP'/, & B-NADPHADEBRICE -5 < 340 nm
OBRNEEEZLRITZLICLIDBREENE 2R A =

9, 206 -hydroxy-4-pregnen-3-one (50 nmol/10u ] ethanol) 2HBE ¥ L,
208-HSD (7T7Tug) ZRHWVWEHAEIL, A vFxax—vayRBH (KIGHB%0.S
=30 min) {ZXf9 3340 nmDRINEL ZEEWICWE L KRS Fig.4-14.-
(MR L. 340 nmiZ B 2 WINEALE, WERRM 0-5 ninlc BV THWHE
MiEerd e 2@k Fz BERGHEBHES ninlc B 2B EZE Lo
EPSFHE L2008 -USIEME E BERANE L OBRZFig. 4-14.-(B) 2R L 7.
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Fig.4-14. Time Course (A) and the Activity as a Functiom of the

Amount of Protein (B) for Oxidation of 208 -Hydroxy-4-pregnen-3-one to
Progesterone Catalyzed by 208 -HSD in Spectrophotometrical Assay

(A): 208 -Hydroxy-4-pregnen-3-one (50 nmol/10x 1 ethanol) was
incubated with 208 -HSD (77ug) in a quartz cuvette (1 cm path, 1 ml)
in the presence of B -NADP* (250 nmol) in 1.0 mi of 50 mM KPB (pH 7.4)
for 0 to 30 min at 37°C. The absorbance at 340 nm was continously
monitored. (B): 208 -hydroxy-4-pregnen-3-one (50 nmol/10x 1 ethanol)
was incubated with several amounts of 208 -HSD in a cuvette in the
presence of B -NADP* (250 nmol) in 1.0 ml of 50 mM KPB (pR 7.4) at 37°C.

The change in absorbance at 340 nm versus time was continously
monitored. The correlation coefficient is obtained at r=0.9990.
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pH 5.5-8.5{% KPB (100 mM), pH 8.5—10.5{F Tris-HCl buffer (100 mM)
FRAVBERGROMMOELICE T 208-0SDp Bt A HEM E{L % Fig.4-
15103 Uk, BEEEMEIL B -NADP® (250 nmo!) 2 #iBEE L L, 208 -hydroxy-
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Fig.4-15. Optimum pH for Oxidation Reaction of 208 -HSD

Incubation buffers used were 100 mM KPB (pH 5.5—8.5) and 100 mM
Tris-HC1 buffer (pH 8.5—10.5}). 208 -Hydroxy-4-pregnen-3-one (50 nmol
/101 ethanol) was incubated with 208 -HSD (77x¢g) in a quartz
cuvette (1 cm path, 1 ml) in the presence of S-NADP* (250 nmol) in
1.0 ml of various pH’s buffer systems described above at 37°C. The
change in absorbance at 340 nm versus time was continously monitored.
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HEERREN

progesterone ¥ /=i pregnenolone M20fiM a & /=i B il lc KB (b X 7= 3§
BB (WIh H50 nmol/10k | ethanot) ZKELE L, 1.0 nld50 n¥ KPR
(pH 7.4) M208-USD (77ug), B-NADP* ZF /=i& B-NAD* (250 nmol) #H&ETF,
ITCTHANNFHPMEEIZLD 208 -HSDEEAL ARIREME R HIE L 7245 R % Table
4-VII. 2R L 7=

208 -HSDI, BEHEE L LTHWS 208 -hydroxy-4-pregnen-3-one O fth,
208 -hydroxy-5-pregnen-38 -0l (208 -hydroxy-4-pregnen-3-onez E&E & L 7=

BleH L, 38.3%), 20a-hydroxy-5-pregnen-38-ol ([E, 22.1%) BXU
17a,20a-dihydroxy-5-pregnen-38 -0l (i, 8.7%) 2EHL T3 MNTE
i, toMoxToq RCIBREREHEEDShdo= ik 20a-
hydroxy-4-pregnen-3-one ZEH L ULERISICOWTIE AN ENHFEIL LS
BEDEMIC, AEHETFTIC, 30 ningd vy Fax—YarULeREMETLCE
THBL, WS 7(254 mm)FTTAT704 ROBIHZEIT> M0 MELEH
7zprogesterone{I B N9, 208-USDOEBRLIERLBVWI L ZERAL .

T 52 B -NADP* (250 nmol) % #EEF & L, [4-'°C)208 -hydroxy-4-pregnen
-3-one (5—25uM) 22X E¥E LT, Lineweaver-Burk 7w b LXhEH LK
208 -HSD( 208 -hydroxy-4-pregnen-3-one (ZXf 3 B Kmf#E {$31.4 (M), Vmax
fix 1.1 (omol/min/mg), r=0.9996T & - 7=.
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Table 4-VI. Substrate Specificity for Oxidation Reaction of 208 -HSD

Substrate (Cofactor) Activity® %
(nmol/min/mg)

.13 100
.25 71.8
20 @ -hydroxy-4-pregnen-3-one NADP*) Do —
208 -hydroxy-5-pregnen-38 -ol NADP*) .20 38.3

(NADP*) 3
( 2
( N
{ 1
20 @ -hydroxy-5-pregnen-3 5 -ol (NADP*) 0.69 22.1
( N
( N
( N
( 0

NAD*)

208 -hydroxy-4-pregnen-3-one

17,208 -dihydroxy-4-pregnen-3-one (NADP* .D. -
.D. -
.D. -
.27 8.7

)
17a ,20 @ -dihydroxy-4-pregnen-3-one (NADP*)
17a ,208 -dihydroxy-5-pregnen-38 -0l (NADP*)
17a ,20 @ -dihydroxy-5-pregnen-35 -0l (NADP*)

a) Each substrate (50 nmol/10x 1 ethanol) was incubated in the quartz
cuvette (1 cm path, 1 ml) with purified 208 -HSD (77uxg) in the ‘
presence of NADP* or NAD* (250 nmol) in 1.0 ml of 50 mM KPB (pH 7.4)
at 37°C, and the change in absorbance at 340 nm versus time was
continuously monitored.

b) Not detected: The enzyme activity was below the limit of detection
with spectrophotometrical assay.

B ERIE

WEEEL UT, B-NADP* (0.06—960uH), B-3"-NADP' (30-1920uM) B &
U B-NAD* (60—960uM) ZM\, 208 -hydroxy-4-pregnen-3-one (50 nmol/
101 ethanol) ZHEE ULTHAXRFERNHFEICLD208-IsSIER ZHE L, B
ERBICB2HBREERTICOVWTRH U EHER%Fig. 4-16. 1T L 2.

208 -USDIFERBRICAWEZEE YUY X7 LA F Rd, B-NADP' ZR BEN
BETHBEL TR MNTE, HBFELLVEZIBEEBEIARAEVILZR
DEH, T DI A -3 NP, B -NAD" b b B B AR & D MBER &
BOEE. 2, S0uMM b OB T A -3 -NADP & G ¥ W H I 7 Ml
LEBAEDAMB-NADP 2HRMUEBALIDEVWEBEEENE SN L.
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Fig.4-16. Cofactor Requirement for Oxidation Reaction of 208 -HSD

Cofactors used are B -NADP* (@), B -3 -NADP* (M) and
B-NAD* (A). Enzyme assays were carried out in the quartz cuvette
{1 cm path, 1 ml) with 208 -Hydroxy-4-pregnen-3-one (50 nmol/10x 1
ethanol) and 208 -BSD (77xg) in the presence of various concentration
of cofactors in 1.0 ml of 50 mM KPB (pH 7.4) at 37°C. The change in
absorbance at 340 nm versus time was continously monitored.
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208-0SD& 20 -HSDIE, WA hHHIWY 1 by — )LRisMZAHAE L, §H U AT
2704 ROCee NN R NEOBuZMBETIBETHO BUENF X 5
N5, 208-HSDiEMEIXZ X 5iC, BWUA THEEMAAE CH % §. hydrogenans
MIHERET I, ChoRFLOBBLTFTNEMHAOILBRKRG %17 2.

9206 -HSDBTAMBENEL, YUNTEER AV FXax—varyBHEIICH
UVCTHARERENBO 5h, RIGBERTOTY ) —)VE, BLTEPBOEE R
E2BOEBNRPENATETHEI L ERD =

FBR BRI REMSE L, 1Ta-hydroxyprogesterone (C& U CHH
HRENEWT IHEEHRD20a-8SD DBV EMICR - &1,

§. hydrogenans MR D208 -HSDH, RIBKEBENVEYRTHD cortisone,
cortisol, corticosterone RED NI NWF a4 RZEFL LPTWN2 D
L, 7¥RBO0L8-USHI A BINICAN R VO KBEE2FEOIAT 0
1 FEECEREL LW I LS HRERREICELTRECEZ>TWB I L
EHoMICULE FRABER 1Ta-hydroxyprogesterone ICH UL TR HEW
Vmaxfi 275 Uz SE B ICKnfE S K & <, #IZ Vmax/Km ffilX progesterone H'&
HREWC L 2R, TIHB20/-USNI LB ZEH L LT progesterone
ZERTBZrbEZIHNB.

MBEEEREICBE L, BHE28-USDEA-NAMDHMOEY D X LA F R
HUTB-NADPHZR HBRERL LOPIT W LM SMMICA D, S. hydrogenans
HRD208-USDNFRMIC B-NADH 2 ER L B-NADPH EHEBEICHRMIFG VL
2O rOBBVWHFBRINLEN, I N, TIVBIUCICOHRBRPIIRE
T220a-USDIEWTNE B-NADPH ZRBRBERL, WHE204-1SD: OBWEHED
AHehk. F£72, A-3'-NIPE BLE a-NADPH 2 EHGREY Y VX
JUAFRTERVY, BRERMICLIODHEBELEZDEE LML, a-
NADH X #BER L 2 HBY, B-NDH IHBMELIROBIMEFICkENAE
Wokkb, VEBOFEMNEETHZ L, Fiz2 £-3-NDPH 0 LDIZY >

_71_



BMEEGLTWTHIONMETEHMBREEDIILL, 220V VBPBREED
HEICHEETHDLE 2 5N 3.

208-USDOZHWoHEH T 2B FEIC XD EFRID, B-NADPH, B-NADH
L TENREASS, 8.5THok Fh B-NIMZAWEEGICHLBNEL
WEBpHEMNEDH 5N =0, B-NADPH ZHWEBEICIEFEICS-NADIXDEW
HHEMNEEN, CHhe0HERIVIBRO0a-USICHETIHE tHMULT
Whk. &k, ZE#pl5EMtEcdh, R 17a-hydroxyprogesterone &G
HENRIGROIBEICEKEL T E.

208 -HSDMIRT 2B NG TR, #BELO-—aF Yy 7IMEQOUMILEE
TE2KERTFE2EERTOA ROCeICEBT N, COLEEbhs kEH
FOHBRLOVUBERMEEICOEOZT oS FRBBRCBLWTRHETH
3rFEILNTNVS. XEBEHERID, 7Y HHR2068-USDIE B -NADPH D 4-
pro-S KZEKF F% 1Ta-hydroxyprogesterone MEiLICF AL, L -NADE D4-
pro-S KE#ZMW5 S. hydrogenans D208 -HSD& A UL K FEMNFE RE°° 2 §%
DI EMHBL . 4-pro-S KEZEBRICHMHT I ZzOMOBREL LTI b
PHBSTBXUTYHEEY D176 -1SD, Pseudomonas testosteroni,®™ =
JrY MY RV BRIy MRS HEKO 3a-HSD, P. testosteroni HiE
DO3IB-USDEV A BShTWS. —F, I v MR BIXETIRES 20a-
HSD, Z v MFE3a-HSD®* |k 4-pro-R KEEFEFEBLICAMATS. 20a-HSD
E20B-IDETHZORTICHMHEINZAMHBRLLOKERFMNRERD, 4-pro-
S KO KEE TS @ EIciEB L, 4-pro-R HOKRETAEILERT 5T
% Akhtar 5O®E L —H UL Fi2 RIGRICMZE 4-2HINAD o
HOBHEIEN U, KBWH O HO BH EMN RN ICEK <, »D [4-pro-R-*H]
NADPH (ZHE < [4-pro-S- HINADPH %2 #iBEL L ABALCBLEIB%OFEMLET
MEBEDBEhED, CORKZIWIHLIAMNEKDIRICLIZ2EZEELS X 5N, FHF
ERBEBVWTHBELOKRFE TEBIEERBICZ>TWEILHE L E5N 3.

REWLI7 0/ PUHBRESEMHEHICIZIHEHNRICBWT, 208 -15D
HET7NVERZTOYOEREL LTHM SN S spironolactone,®®’  F b o—
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L P-450 (1Ta-bkoxy 53— Cir2e-U7 —¥) BLUIB-UHSDDHEW
HrLUTH5h%, Theh SU 1060357 5 L F cyanoketone®® |2 & 1 10-5H
A—¥—THEHEMNRBDH S5h . spironolactone B X cyanoketone F &
BIETOMEBEHICAT O, FEBEALTWILAMTHD, I spirono-
lactone FITIPSORMAMNT 7 b VRIZAE S TWEMERBZIE pregnane
BB THH1TafilcCl2EMEAL L TW 3. 72, cyanoketone |& androstene
BRTHZIMITafiicCh:BEZ2HT22504 KTHh, &HIC20L-USIOEHE
T®H3 1Ta-hydroxyprogesterone L DHEEGMENZ L 5N B. Fh Fh7
O—Lh P-4500B5 924X T+ —V¥IRTICHEEZTTEWDN 3 keto-
conazole®®’ H10 ‘WA — ¥ —TIX208-USDEMEZPHE T T L WBHBEB I I M,
FhrZ70O—4 P-450 (1Ta-BE Fax> 5 —¥/Cir-200-) 7 —¥)ICHT ZME
MR LEBITILINELALOFERE TH - .

THYRB20a-HSDIZFRIG (BEIERG) ZMBLaWA, 208 -HSDIZAEAL
BMUYVISUYRXRYPVAFFRETT, WARKAKBMEZEIZZAT 04 FTHSD
208 -hydroxy-4-pregnen-3-one 3 XU 17,208 -dihydroxy-4-pregnen-3-
one ICH UL CHIERIGZMBLE UL»L, 1Ta,208-dihydroxy-4-pregnen-
3-one IZX 4 B HKIGIE 206 -hydroxy-4-pregnen-3-one &t U T @ME
WESDEWI 2B e iz, HEWL-USMIFERICLEBOBRICLDH
Biz 17a,208 -dihydroxy-4-pregnen-3-one OM{LEMM L=, BERBLE
eI I <BEORVWEBTOANFS N, Fk BEGHESEMICEL
EHTHEORBEE 208 -hydroxy-4-pregnen-3-one ZHE L L=HHICH
RFEFICDEPo= ZORBRLD, 208-USDMKET S 17a-hydroxy-
progesterone & 17,208 -dihydroxy-4-pregnen-3-one & QBB RIED
FEE, BxRiofmickEaE<EnwindlenmsErohs — 7,
progesterone & 205 -hydroxy-4-pregnen-3-one ¢ OB REIZBWVWT,
¥ (L) REOEHEx V¥ -1k, BaRKOBLE¥FTHD, 208-
HSDAS MR T A RIS RN IV RIETH B 2 L HREI N

208 -HSDEEIE IS iE 17Ta,208 -dihydroxy-4-pregnen-3-one 28 8H & U =15
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Gl BROBRETIELICREMEMICELTULUE S, 208 -hydroxy-

4-pregnen-3-one ZEH LT3 LTI DA NNFENMERT, FONVHE
0-184.8ug, 0-5AMOPEICHLEVEBEMNRD 5N, MO, BEHEER
A704 FeHHL LEBREEMEMBLRBE-HTE2 L5, 208 -HSDEE
EMBERR D NRFNLAEZHVERESIEMNENGRETHI L 2D .

WH208-HSDIX B -NADP* f#1E F 208 -hydroxy-4-pregnen-3-one % ¥ &

THAMICMBIEEER LD, 20a-hydroxy-4-pregnen-3-one IEHEHE RS54
Mok, —F, BEREEE 208 -hydroxy-4-pregnen-3-one & h » 7 b K\ A,
208 -HSDIX 5-en-3B-0l RAXF oA KZHVWERGICOAW0a-E koFT X
TOA4 RZEBALISERBESN, BE206-1SDMCofi IA OBELE RIS
ZMELTVWSAEIELE L 50 3.

Ih 15

1) BRRIGICBIZ208-USDiEtEd, [4-'°C)17a-hydroxyprogesterone,
BET B-NAPH 2L, ¥V N7 HE {Y¥a~—yayBRIEHLT
A RERENED SN, EENRENMMENATETHI L ERD .

2) 208-HSDEHRIN L TIRIEROA A VHBEIHELRRELEZS X2 RV L E
R 7.

3) 208-HSDOBARWICBY 3 EBHpHEIRIGICHERTAMBREICLDRRD,
B-NADPH DIBH5.5, B-NADH DBHAE6.0TH >R F iz, 208 -HSDILEHE M
T phH4.5-5.0, 30 minTEERGEUMHEELLZ VAV TREBNERE T
Hhd3l xR/ 2.

4) 208-HSDIZBIERES0 ninD WHEICH L T4 CETWMEMB D, 50°C, 4 hr
BXU55°C, 30 ninTERICEELE F/h ZHBEIHCTCHR LR
B Iz
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5) EEREAACu?, He' CEXDMIBELAEMNEEILE FE2SEEY
ARMICE2FBLVWEBREEZEREEDONT, CORT20a-iSDE Rz k.

6) 208-HSDDEHEHE LT 17ajhydr0xyprogester0ne, progesterone, preg-
nenolone, 1l-deoxycorticosterone MR i3 2L 28 7=H5, cortisone,
cortisol, corticosterone WHEHE: Zokhok. Tk, BHE LV Vnaxidid
17a -hydroxyprogesterone (CE8 & Sh 7= MHEEFICKnfEDH K E <, Vmax/Kmfd@
X progesterone MBHRE W L ZR/Y .

7) HEERICIE B-NADPH MSB@ETHD, B -NADH, a-NADPH, A -3°-NADPH X2
COHFBRERNDEED, a-NMMIFHEBRERE 2RV EEZRAD .

8) 208-HSDIX, ZOBARKIIBVWT BREEIUIUYXIVZLAFEHBD=
aAF 7 IFEDA-pro-SKEZFIHITZ L 2RO

9) 208-HSDIXREMZRZT oA RHBEMEMEOYP T, spironolactone,
SU 10603 B & U cyanoketone 2k D10 WA - —THEEINZ L 2D
7.

10) 79HB208-ISDEBEXRIGOMICHEIERSOMBETZ 2R .

11) 208 -USDH MR T S BIE RIS Bu RIS & THEHET XV ¥ - 2B U
EZABIERIGOENRED /SN Z2RD .

12) 208 -hydroxy-4-pregnen-3-one #HEH& L, B-NADP' ZHBEEL LT
B -NADPH HEREICHE 5340 mmBUWELEZME TS LICL D208 -HSHEH D
EBMZMENTRTHEZ L 2RD L.

13) BE{ERIGOEH#pHET.5ICRD SN, 7 Vlcldel 10.55 THBRYA
WIEENED 5N 7.

14) BIERIICBIT 28BEEL LT, B-NADP'ZITU DB -NAD', B -3 -NADP®
LbRBELRDHEZIZ L ZRD L.

15) BERISICB I 2883 208 -hydroxy-4-pregnen-3-one HM# L THD,
17a,208 -dihydroxy-4-pregnen-3-one HHBE R ODBAINIY O N VEEE
LI T 3EBHABEINEL, ERROBEHEL LTHEIRVW I ZRD .
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ERLE HEJIYRRAB-tRoFT X704 FHEAKEBEREELVARET
p3a/B-bRkox>2ynoq 4 RBKEBRENE "

BHETE T YREEWL-IDCH T oL, OBIEILFNEROR Z2ITo
B, TheOBERIDABIEIIBH O Streptonyces hydrogenans HXRX OB #E
BIXUT7YREFD20a-IDEEZFOENPRDRZZ I ZHSMICTL L
F72, WHR2B-USDECoofid )V A= )V E k208 -7K B E M o B8 b & o il K s
ERMBLUED, BIERBICBT 2EERREOHE R 520860 A OB L& x
RibZMELTWAHEENE Z 5N .

—7%, S. hydrogenans 208 -KSDIE, WL > T3aBXTIB-NSDIEME 2
M —OMEMAICRE D polyfunctional enzyme THB I e BHEFINL.?P
ABETIET Y E20L6-USDH prokaryotic cell 208-HSDEE UL LD 23/
B-USDEMEERF>CEERVWEL, TN 5OEMEBAEICO>WTERZMX .

- ERBROK

EBHHB L UTHE K208 -HSD FEH208-HSDEEMIH/ME R~
FEIc L ERUEER (1.33 mg/nl) ZEHUE S5 BHZELHLE
/A # T HPLC (column: Protein Pack G-DEAE, 1x5 cm) ZITWEDOE— 7 % [H
WU=® EBRICHWE.

it & [4-'C]5a -dihydrotestosterone (5a-DHT; 1.9 GBq/
mmol) (XNENRLSS (Lot: 2466-150) %, &7z [4-°H]NAD" (74 GBq/mmol) (X3 Y
BlorEZbDzZENLZNLHEH L.

E¥ 2504 K bS5a-androstan-178-0!-3-one (5a-DHT), 50 -androstan
-178-01-3-one (56 -DHT), 5 a-androstane-3,17-dione (androstanedione},
58 -androstane-3,17-dione, 5c-androstan-3a-ol-17-one (androsterone),

5a -androstan-38-0l-17-one {epiandrosterone), 5a-androstane-3a ,1708
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-diol, 5a-androstane-38,178-diol, 58 -androstane-3a,178 -diol, 57
-androstane-368 ,178 -diol, 5B -androstan-3a-ol-17-one, 58 -androstan-
38 -0l-17-one, b« -pregnane-3,20-dione, 17a-methyl-5a-androstan-1748
-0l-3-one, ba-ol-androstan-178 -0l-3-one, 4-androstene-3,17-dione
(androstenedione), 4-androsten-178-o0l-3-one (testosterone), b5-andro-
sten-38-0l-17-one (dehydroisoandrosterone), 5-androstene-38,178-di-
ol (androstenediol), 5-androsten-174-01-3-one, cholic acid, deoxy-
cholic acid W3 h® Sigmazt®, 4-pregnen-17a-ol-3,20-dione (17a-
hydroxyprogesterone) I ZF{ZB~X7=8H D%, 4-pregnene-3,20-dione
(progesterone), 5-pregnen-3 3 -o0!-20-one (pregnenolone), 4-pregnen-208
-0l-3-one EHEHWELR~EZD DEZNZREHL 2.

VO X7 LAFE B-NIPHREZELZAR~EZHDZ, B-NAM, B-3°

-NADPH, o« -NADPH, o« -NADH, B -NADP*, B -3'-NADP* B LU B-NAD® WEHEN
BN bOF, a-NADPY B a-NAD® IE Signat® &z hehi@ ML k.
EEZE % NAD'-kinase, glucose-6-phosphate dehydrogenase, isocitric

dehydrogenase W dh HHEMELBEREDBDOEMEHLU .

FOMOFAE glucose-6-phosphate, isocitric acid 3 & U adenosine-
5’-triphosphate (ATP) FBWE K~ OEMFEHLE. /=, trimethyl-
silyl (TMS)-imidazoleld E bR TR W EFHL 2 ZotoARETHRD
BHmzEHL

BEENHOMEE  3a/B-HSDIEMIEX Hitachi 228%! spectrophotometerz
AWTARNEFHAFICLDMEL 2 B RIS TIE5a-DHT (50 nmol/10u 1
ethanol) %, F =R TEIa-USDHEN & LU THha-androstane-3a ,178 -
diol (50 nmol/10u 1 ethanol) ZZzh2hHEHEL, &N (I cn path,

1 ml) ZHWVWTL1.0 nldb50 mM KPB (pH 7.4) ¥ T37C, 3 mindD /LA %o
R—=yayvzitok. KX B-NADPH £7=1E B-NADP (W H & 250 nmol)
EMABIEICEDBBL, 37CT340 mmO RN EEL B dGNICHEL, %
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OMELIDFMEICBRLERXEH W TBEGEEZITL UL B-NADPHO ENVIK
FHEBIE 6200(cmmol]-t ZHEHLE JOIIRFHOTTIa/B-USIEM
THIERRMO—10 minf T, F/2208-HSDHEER 0-212.8uglct LTHEW
BERTE (r=0.9972) %75 L k.

ZRG-TLCIC & B3a/B-USDIEE R 208-HSDIC K B5a-DITO IR
EZRFTTILCTHM L3 a/B-ISIIEHE ORI 217 > k.

[4-'“C]5a-DHT (300 Bq/50 nmol/10x 1 ethanol) #HEE L, HE206-
HSD (66.5ug) %NADPH-H A4 % (glucose-6-phosphate; 5umol, glucose-6-
phosphate dehydrogenase; 1 unit B X UF MgCle; 0.5umol) #HETF, 1.0 nl
M50 mM KPB (pH 7.4) H37CT30 mind ¥ FaxX—ary&iTok R
10 mlOCHClZMAHUKBRIZCicIhFLESY, ARICITOS F%
ERBICHEULE KBZ2ZMOBKRE, BAKRES MYV ILICIDBEAKL =&,
N SRIRHHA0CEREE L = RICEBEZTLC-7 L — b (Kodack 13181, 10x 10
em) ARy bL, BRHEIBE benzene/acetone (8/2) %\ T benzene/ethyl
acetate (2/1) KX B3 - RuTlCZITVWEH L EEME 208 LU E. £, H
MEXSTAA—- b7 574 — (Fuji X-ray film, RX) TREL, BRKICERL
EREZIT O K (IVRARRPTRE) LRIEZHER L L.

HZ2av b /5374 —-&B3a-BLTIB-USDEHEDHEE TLC-7 L —
FETHRHBEEAZERBVOBELCEHI I/ OIS 5T74—Z2ZHWE Sa-
DHT (2 mg/0.4 ml ethanol) B X UHE206-15D (1 mg) ZNADPH-HAEREH
T, 40 nlo>50 mM KPB (pH 7.4) H37°CT5 hrf V¥ ax—vav Lk {#
ME—RETLCOBE L HREOBMEILLIDILC-F L — b (Merck; Kieselgel 60
F254, 10x 20 cm) EZHIRIC XA » kL, benzene/acetone (8/2, v/v) &
BB L C2ERHAULE avERAKPTTRAWERB L 2%, Sa-androst
ane-3a /B ,178-diol CHFTHHSOERBREYIMD, CHCleTZXF DA K
ZBEHUE BHITOAS FE—EEELE#E =R T THS-inidazole ZH W
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TTIMSE™® L, #x7nv~v k¥ 574 — (Shimadzu GC-4CM PF, column; OV-1
(1%) on Gaschrom @ (0.3x200 cm), 240°C, flow rate; 40 ml/min,
detector; FID) Ziro7z. Iznd, (KBWITIRORMEM LT 04 K
@ retention time XML& U THIE U .

[4-Pro-R-*HINADPH 3 K F[4-Pro-S-*HINADPH O fFEE  MUHIEE (GH) %
NADPH WEBMNEICHRAREFEILCEDLEEZME THEM L. [4-H]NAD* (636
KBq/8.6 nmol) %ATP (5umol) 5 KT NAD* (150 nmol) #&EF, 0.65 mlo
50 mM KPB (pH 7.0)-0.8 mM MgCl.H, NAD*-kinase (6 units) &37°C, 30 min
AvFax—varygsleicdh )V U EEL CORGWMZE ZS4HLTEN
2N [4-pro-R-*HINADPH B X U [4-pro-S-*HINADPH DERRICH W= =B,
[4-pro-R-3H] B X [4-pro-S-*HINADPH IEWRER R EZFEICIDERL
ERICHWE.

B ENPI» SONR FRZICB T 2Lk RE (4-pro-R-*HJNADPH &
724 [4-pro-S-*HINADPH (W3 h d —FERE 4 b {ANADPHE & L T25 nmol) %
STy % [4-'C)5a~DHT (16.7 Bq, 1000 dpm/50 nmol) B L FHE 208 -
HSD (44.5ug) & 1.0 mld50 mM KPB (pH 7.0) WH37°C, 30 min{ ¥ a~X—
YaviLik RBEVITCTHEL, RHEPOMHRE (1C) ZRALTS DA
A—MNTS5T74 %1752 LICEDBREUE. ba-androstane-3a ,178 -diol
B LU 5a-androst-ane-38,178 -diol CHEITHHBF0O#EFREYID, B
B YFL—ay N4 T7NICARNLD nld methanol ZMXTATF oA Ka#
BREIDBEHESERZE M YRYYFL-F-ZMAT ' CBR T HOMH
BEEBEEY VFU—Yarhy vy —TCHEHRBHMEL L.
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Mo HB2208-E kXY 25704 RRKHEBENMK T S53a/B-k kn
FUAT704 RRAEBESREORE & HE

3a /B -USDiEtE DM & FIE

THYRB208-ISDERIEMRIL, Sa-DITZHE L UNAMPH-BEROELETF, 2
B BIEORBMALMBETIE L 2RO LN, [4-1Cl5a-DET ZH W
72208 -HSDD IR B M > benzene/acetone (8/2, v/v) B KT benzene/ethyl
acetate (2/1, v/v) 2 RBHBEKEL 7% —RuallCLTcHEEhE(Fig.5-1.).
22DV AF—ZARY PEOWTHEHASHTIRZWD, ERBHICEIIIRY
MIs5a-DHTD3a-B L UIB-KEILK TH S ba-androstane-3a ,176 -diol
B &L 5a-androstane-38,178-diol oW Fh & HRIEMN—-HLE LML,
AEBRICHWETICORHE T, Chs52HD3-EROFT XA5F0S F2E5(C
AHMTHIELETEY, COAETOD3a-BLTIB-USDEMOEE LR AIEE T
H o7z

LH» L, 5a-androstane-3a,176 -diol & 5a-androstane-38,178 -diol
S EEE Chs2EOZATOA FOXKEBEZ trimethylsilyl (THS)
tL7z8, AZX70v b7 374 -F28HT3ILDABE RS
TLC-7 L — b L, BEHSa-MI2AS0ERIMELTRDSNEXITOS FOD
THS-FBURIIHT A/ uv bS5 0b2008 -V P L, BEITuf ke
retention time M LD, ITh5OE—7IFEhEh ba-androstane-Ja,
176 -diol (8.08 min) B X UfF 5a-androstane-38,178-diol (10.01 min) &
BEXh’= (Fig.5-2.). &, 3a-b FoX*x KIINITB36-Ekux ko
SRt 7oy v IO - EMIEEDEREL, ZTOHEIEIBLEL1.39T
» ok

MEED, 7B/ -HSDIIAHBEFENADPHEFEE Fo5a-DHTZEH L § 53a-
BXUIB-HSDHEMERD, TOHEHOHGIE3a-USD/38-1SDAB X £4/3T
HBZLERY .
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Fig.5-1. Radioautograms Obtained by TLC on Radiocactive Metabolites
from [4-'4C]5a -DHT

[4-14C]5a -DHT (370 Bqa/50 nmol/104 1 ethanol) was incubated in
the presence of purified 208-HSD (674« g): (A), or in the absence of
the enzyme: (B) with NADPH-generating system. Dark spots are asigned
as (a,e): 5a-DHT, (b): unknown metabolite 1, (c¢c): 3a- or 38 -hydroxy
-5a -androstan-178 -0l and (d): unknown metabolite 2, which are
estimated by comparison the migration with non-radioactive standard
steroids.
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Fig.5-2. Gas Chromatography of Main-Metabolite from 5a -DHT

5a-DHT (2 mg/40041 ethanol) was incubated with purified 208 -
HSD (1 mg) in the presence of NADP* (10umol), G-6-P (200umol), G-6-P
-DH (40 unit) and MgCl. (20umol) in 40 ml of 50 mM KPB (pH 7.4) for
5 hr at 37°C. Metabolites were developped on the TLC (Merck, Kieser-
gel 60F254; 10x 20 cm) with benzene/acetone (8/2, v/v, twice). The
main metabolite eluted with CH2Cl> from the TLC-plate was silylated
with TMS-imidazole at room temperature. Gas chromatography was
performed under the condition of; column: 0V-1 (1%) on Gaschrome §
(0.3x 200 cm), temperature; 240°C (column) and 270°C (injector),
detector: FID, carrier gas: No (40 ml/min). Peakes asigned are; (A):
5a-androstane-3a ,178 -diol (B): Sa-androstane-38,178 -diol.
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BZH Sa/f-bRu¥yz25oq RBEKEBEGEHEICHN T2 EHEE2086-
brox>y 25704 FRAZEBESENE L LR

HENRYT

B MAERERTH D L -NADPH (250 nmol) H#HETF, 1.0 mlod50 mM KPB (pH
T.4)H, BHBLCGHRIEHA VA= VEE2FEOBEL4OC 2704 Kk (50 nmol/
101 ethanol) Z#HEL LT, HE208-HSD (35.6ug) MAKIT S 3a/B-
HSDEM OBEEREE ERF LG R 2Table 5-1. TR L% 208-HSDid5a
DHTDOHR B STHLDC X701 FOBLEZMBELEN, BRECNCIHFET
3rEx265N%ZA5704 KOWTIE, 5a-DHT, 5a-pregnane-3,20-dione, B
& * ba-androstane-3,17-dione CH LTHEWHLEENB SN = F2, 208
-HSD X 4-ene BEZAETAATUAL KDSB-YbRoAFoqf RIHEELT
Sa-Tbekox7oAf FIZHUTHENEMNEDShE 51, S5a-DIT2EE
ELTHESNWESa/B-NISDOEENE, HURGTHEL ZEXBED20L-1SD
W ICA U T, 17Ta-hydroxyprogesterone (OB X #10£%, progesterone OB
LEIBOMETH %2 £z, ba-pregnane-3,20-dione Zx 9 3 HFEMI
progesterone B UTB L ZITHERWHETH - 2.

—%, BB EEEEE THBNADP (250 nmol) #ET, 208 -HSDHEH4E G5 Mh
BISBMERBICBU2EHRRM 2R LR ZTable 5-11. TR U ED,
A704 FOBUEZMBITIRBTEEOETRBICERTHEYIFOA K
OMECNTIRARENE P> 2. FRICHWEZITOAS FOFR TR Sa-
androstane-3a ,178 -diol WEH208-HSDOEHE 2D P I, Fof, HA
D3a-FE38-KBEZFDba-F2I3b6-Ybekoxyuf KE2HEHLL
2, Ja-bFo¥Fy 2504 RiE3B-ekoFxF>oA5u4 &b, & ba
-k Ruxsoq KEs8-YekpayoSd FEhehzhiERHEZDDT N
HENEO sh. 512, 178-KEED b-ene MiEZHITHIT0A RO
3IB-KBEICHNIIBEGHEIERIC NI VD, FREERETERN .
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Table 5-1. Substrate Specificity of 205-HSD on the Reaction of Steroid Reduction

Steroids?’ S.A % km  Vmax Vmax/Km
(nmol/min/mg) (M) (nmol/min/mg)

5a-androstan-17 8-0l-3-one {5a-DUT) 46.0 100 1.79 172.6 96.4
5B -androstan-17 8-01-3-one (5B-DHT) 15.2 33.0 1.90 149.9 78.9
5a-androstane-3,17-dione (androstanedione) 33.2 72.2 8.45 363.1 413.0
5B -androstane-3, 17-dione 14.7 32.0 N.E.®
5a-androstane-3 a-o0l-17-one (androsterone) 27.1  58.9 N.E.
ha-androstane-38-01-17-one (epiandrosterone) 22.2 48.3 N.E.
5 ae-pregnane-3, 20-dione 50.6 110.0 1.60 98.4 61.5
17 a-methyl-5 a-androstan-17 5-0l-3-one 91.1 198.0 N.E.
5a-ol-androstan-17 8-o0l-3-one 45.5 98.9 N.E.
4-androstene-3,17-dione (androstenedione) 7.2 15.7 N.E.
4-androsten-17 8-01-3-one (testosterone) 9.7 21.1 N.E.
5-androsten-3 8-0l-17-one (dehydroisoandrosterone) 23.4  50.9 N.E.
4-pregnen-17 a-0l1-3,20-dione (17 @-hydroxyprogesterone) 3.9 8.5 9.42 9.6 1.02
4-pregnene-3,20-dione (progesterone) 3.0 6.5 1.54 4.4  2.86

Kinetic parameters were determined from Lineweaver-Burk plots.

a) Trival names

given in parentheses. b) Specific activity; Assays were carried out with steroid
(50,zM), NADPH (250.M) and 208-HSD (36.5.g) in 50 mM KPB (pH 7.4) at 37°C.

¢) Not examined.
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Table 5-11. Substrate Specificity of 20/5-HSD on the Reaction of Steroid Oxidation

Steroids®’ S.A.2 % Km Vmax  Vmax/Km
(nmol/min/mg)  (uM)(nmol/min/mg)

o

0.712 22.6 31.4
N.E.@
N.E.

.E.

8.6

5a-androstane-3a,17 8-diol
5@-androstane-38,178-dicl

5B -androstane-3a,17 8-dicl
5B-androstane-35,17 -diol

5a-androstan-3 @-0l1-17-one (androsterone)
ba-androstan-38-0l-17-one (epiandrosterone)
58 -androstan-3a-ol-17-one

5B-androstan-3 8-o0l1-17-one

cholic acid

deoxycholic acid

5a-androstan-17 8-o0l-3-one (5 a-DHT)
5B-androstan-17 8-0l-3-one (58-DHT)

17 a-methyl-5 a@-androstan-17 8-01-3-one
5a-o0l-androstan-17 8-01-3-one
5-androstene-38,178-diol (androstenediol)
5-androsten-17 8-01-3-one

4-androsten-17 8-o01-3-one (testosterone) 0.92 1.8 N.E.
5-pregnen-3 3-0l-20-one (pregnenolone) N.D.

4-pregnen-208-0l1-3-one 3.1 6.0 N.E.
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Kinetic parameters were determined from Linewecaver-Burk plots. a) Trival names
given in parentheses. b) Specific activity; Assays were carried out wilh steroid
(50zM), NADP* (250uM) and 208-HSD (36.5.g) in 50 mM KPB (pHl 7.4) at 37°C.
¢) Not examined. d) Not detected; Enzyme activity was not detected under the assay
condition.

BRI KRHE

BHEBFET D L-NADP(H), B-NAD(H) ofic2’ i) Y EMI MICHKEAELZ
bO, BLY, zaFry7IFENaficHEELEEL4OT7 Il kEzHNT
THREE206-HSDD3a/B-USDIEHICN T B HBERERMIC DOV TRE U 2.
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2504 ROBRKEETIE5a-DUT (50 nmol/10u 1 ethanol), BE{L KIS Tl
5a-androstane-3a ,174 -diol (50 nmol/10u ) ethanol) ZFh¥hHEHE L,
1.0 ml>50 mM KPB (pH 7.4) 1208 -HSDKI WA & (35.6ug) L HMAIMEA
(250 nmol) HFHE FHEL =3a /B -HSDiEM, BLT, WIh 50 nmolDEH
HFET T Lineweaver-Burk @ 70w b X b RO -EEHBEICHTIAMITO
km, Vmax BX U Zo@t%Table 5-M. {7 U7z Vnax/Kn > 5HM$ 5 L
5a-DHTOHBTICIE B-NADPH 3, & /=, ba-androstane-3a,178-diol OEE
LiciE B-NADP* DB HHBELLTHLTWS I MNRBREhE LIALE
N5, a-NADP® BXU a-NAD' 2R ZOMOEV Y X7V AF FHER
MEBEBEORMICED208-USDD3a/B-ISDIEHEICN T S MBR L 2D 17 1.

Table 5-1I1. Cofactor Requierment for 3a /B -HSD Activity
Catalyzed by 208 -HSD

Cofactors Relative activity?’ Knm Vmax Vmax/Km
(%) (M) (nmol/min/mg)

B -NADPH 100 7.2 115.9 16.2
Reduced «a -NADPH 64.8 328.0 141.8 0.43
form B -3’ -NADPH 79.2 452.8 275.2 0.61
B -NADH 36.5 284.8 79.0 0.28
a -NADH 8.0 126.1 19.7 0.16
B -NADP* 100 14.8 46.1 3.11

Oxidized a -NADP* N.D.®) N.C.°?
form B -3’ -NADP* 4.5 5.1 3.9 0.76
B -NAD* 103.5 88.2 50.6 0.57
a -NAD® N.D. N.C.

Kinetic parameters were determined from Lineweaver-Burk
plots. a) Assays were performed in 5a -DHT (50uM; for reduced
form) or 5a-androstane-3a ,178 -dicl (50uM; for oxidized form),
208-HSD (36.5ug) and pyridine nucleotide cofactor (250 uM) in
1 ml of 50 mM KPB (pH 7.4) at 37°C. b) Not detected.
¢) Not calculated; Enzyme activity was not detected under the
range of cofactor concentration (3.75—250uM).
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FHEEENADPHY 5 OHFE FRZICB T 51 thks Bit
WE208-USDNSMIRT 53 /B-USDIET (BuxMBEEME) o0t [4-
14C]5a -DHT & [4-pro-R-*HINADPH ¥ 72i% [4-pro-S-SHINADPH & 4 ¥ ¥ 2~

—yayUEER%Table 5-V. 2/ L. 208 -0SD&E F, [4-pro-R-H]
NADPHZ H# U T, [4-pro-S-*HINADPHZ5a-DATE A ¥ aR—a v LB
2o RBYWTHD S5a-androstane-3a,178-diol B X 5a-androstane-
368,178-diol HA@HOMHEDOHMH AANEH SNz | nnolDREHM
HERRICHES S HOB D A Hdpn 28T 5 &, [4-pro-S-*HJNADPH {3 [4-pro-R
CHINADPHE WBEL LTHWEBSICHB L TBLZ13.2(85k&EM >k Zh
BOERMS, HEW08-USIMED 3a-BLXVT 3I8-USDOVWTFhoEE D, #
BEE NADPH o= aF Y7 IRELOD 4-pro-S KEZRBREENCHHEURH
MPICBALTWAZENFABEH L.

Table 5-IV. Stereospecificity of Hydrogen Transfer from NADPH to
3a/B-Hydroxy-5a -androstan-1748 -0l by 208 -HSD

cofactor 3H/nmo!l product 3a/B-HSD activity ratio of 3H/14C

(dpm) (nmol/min/mg)
[4-proS-3H}]
NADPH 438.2 (+4.34) 32.1 (+0.12) 22.2 (+0.49)
[4-proR-3H]
NADPH 33.3 (£0.30) 31.9 (+0.05) 3.0 (£0.04)

3a/B-HSD activities were determined by assays using [4-14C]5a -DHT
(50 nmol) as the substrate in 50 mM KPB (pH 7.0).
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Z 5@ ph

3a/B-USDIEEIC N T ZRISKRDOPUO R E % KHP0s — HaPOLAE®E W (pH 4.0
—9.0) THRELUEFERE Fig.5-3.1ca L7, 208-4SD (35.6ug) Z#5a-DHT
(50 nmol/10x 1 ethanol) ZHEE & LU, A-NADPH (250 nmol) #LEF, Hplo
100 mM3R@E MW (1.0 nl) PTEHERKZIEELER, BK3a/B-HSDIEH Lol
50T ShE Xz, 3a/B-HSDIEMIEeH 50U FCIXBBMICKETF IS —,
SOMEOBHETREBNECHICETI2EMNA SN E#piTHh 5ol
50853/ B-ISDDOHTERIIEBROBERISICH VS TATOREED
BLEIBOEZRL -

600 T | T T T 1

®
5001 -
4001 ° -

—
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]
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i
I

o

Fig.5-3. Optimum pH for 3a /B -HSD Activity of Testicular 208 -HSD

5a-DHT (50 nmol/10u 1 ethanol) was incubated with 208 -HSD
(35.64g) in a quartz cuvette (1 cm path, 1 ml) in the presence of B-
NADPH (250 nmol) in 1.0 ml of various pH’'s 100 mM Hs3P0«-K-HPO. buffer
system (pl 4.0-9.0) at 37°C. The change in absorbance at 340nm versus
time was continously monitored.
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MEDEEEA A Y ORE

3a/B-USDEHICN T 2H L ODEREA AV OXZEZRE LEHR%Z Table
5-V.ICmUE BHE2UGEESEA A VEHET, 208-H8D (35.6ug) tHEH ba
-DHT (50 nmol/104 1 ethanol) B XU A-NADPH (250 nmel) 1.0 mlod50 mM
KPB (pH 7.4) hTRERKIE R BESEA A B IATI sMEEME LTE
ERIGRICMA D, CORBEOTTHABRMICESIRIGROPIOELILER
HohaMoiz. Ja/B-USDiEMHI, Hg?', Cu®*, Fe?*BXUCA* Ik DL
MEINLED, RBICAVWEZOMOESEOT T, HIBREHIREZ
RETBHOERHS5NEN-o I

Table 5-V. Effect of Divalent Cations on the 3a /B -HSD Activity
of Testicular 208 -HSD

Addition 3a /B -USD activity (%)?’ Addition 3a /B -HSD activity (%)

None 100 Ca®* 96.4
Co2* 133.4 Mn2* 96.2
Sr2* 116.1 Ba®* 87.3
Sn2* 115.7 Cd2* N.D.®?
Mg?* 109.0 Cu?* N.D.
in®* 100.8 Hge* N.D.
Niz* 100.0 Fe2* N.D.

a) Expressed as the percentage of remaining activity.

b) not detected; 3a /B -HSD activity was not detected under the
spectrophotometrical assay condition.

5a-DHT (50 nmol/104 1 ethanol), purified 208 -1iSD preparation

(35.6g) and the chloride form of various divalent cations (1 mM)
were incubated in a quartz cuvette (1 cm path, 1 ml) in the presence
of B -NADPH (250 nmol) in 1.0 ml of 50 mM KPB (pH 7.4) at 37°C. The
change in absorbance at 340 nm versus time was continously monitored.
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3a /B -HSDIELE & 20 B -USDIEHE & ) 1%
THWBR208-USDA M T B3 /B -NSDIETEIC G 2 TEET & I 7T TR
L7208 -NSDIGHEIC A 9 B RETERT o0 th# & Table 5-VI. [ZA% UL 2. 208 -NISDH
e3a/B-USDEM I MBRE R, #BE NI PS5O KRR FRZCHT
ZUGERYE, BLUCZEHMMOBEBICHEL FLLWHEEEERCEBLLZE
RBERLE. ULDL, MMEOESEAS A OBETE, 20 Fe2', Cd° MRIE
THEOATHEERI2< R > EERENBO 5L E.

Table 5-VI. Comparison of 3a /A -HSD and 208 -HSD Activities

For 3a /B -HSD For 208 -HSD

activity activity
Optimum pH 5.0 5.5
Divalent cations effect
on the activity Cu2*, Hg2+, Cd®*, Fe2* Hgz* > Cu?*
Cofactor requirement NADPH >> NADH NADPH >> NADH
Stereospecificity of
hydrogen transfer from
nicotinamide moiety of 4-proS 4-proS

NADPH

Substrate used were 5a -DHT (50 nmol) and 17 a-hydroxyprogestercne
(20 nmol) for the 3a /A -HSD and 208 -HSD activity respectively.
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BNE HE

THEBRL-ISDIEEZIT O FOBROBRSY, MEENDIPELET
208 -hydroxy-4-pregnen-3-oneB L f 17« ,208 -dihydroxy-4-pregnen-3-one
OBt LT 3M, 20a-hydroxy-4-pregnen-3-one, 17a,20a-dihydroxy-
4-pregnen-3-one {CX 9 ZMBEEH (20a-HSDHEM) B FELRZWL. LA
U, 5-en-3F-0l RA57uA kaREL LEHEIC, 2068-tkoxy 2504
FUALCHED20a-L Fox Y 270 R RALTHERBEShEZ LD
5, 208-HSDMC2r-2F7 04 FOMUADKEIEBTREOMBEL TV SR
hrahiz Fz 208-UHDEMMHRPIISZRBIFEETZLNS, &%
BEN7 ROV OEAGRCES LTSI ENFREESN, CGo-XT 04K
CNT2MBERERRIDZICE-S . W08 -USIERERIIHBEENIPIEET,
testoterone OEMRTH SZ5a-DHT (A/B, trans) 2HEH L T 33a-BLV
I/-HSDYEME 2 ERFICRE B, 51, S5a-DATIEM D T2 <58 -DAT (A/B, cis)
bEBELTIIEMNTERE Xz, HHEEMS 2N 4-en-3-one FXTF A
FOMLPITL-KBEICHTIMBEFBOFEREIT S LMNREESLE ULIL
D5, B-NAPEFEBELLUTCHWEE(BIL)RIGTIE, BEREHELITO
fromEtoMictBNEVWHBMBENESN, Fiba-F256-UL K
n25n04 FO3a-BLUIL-KBELCHLTHEESRBDSAE Zh50
HBRIb, 7HHBE208-1SDIE polyfunctional RiEHZ2E—BEITFHICH
D3a/B, 20B-UDTHBFE AL SN, MO 5. hydrogenans K D205 -H
SDICBEd 2 H&E 2 B LR B D &% polyfunctional BRI Y
Y¥FRPICHFEEL, 3a-,38-,178-,20a-HSDe LCHkEGEShTWWS .73

—7%, 8. hydrogenans R D20B8-USDTIL, ZTD3a-B K208 -HSDHEH H
B—=%NRI7BO—>OMBEREICLIOMBEIh TN N RLEHESH
.20 YB3 /B, 0B8-USIEBESUNIJEEOMBBAN-DTH
ZNEBTHINE, SOLIARBTTVARNS, BHO-D>OFREL
T3a/B-BXU0/-ISIEMICE SKBEALFNEMHEOLBRE 2ITo2E
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R, MiOEEEAACOEEFLIBWVWT Ja/B-USHEMEN] addFe?r, Cd?*

A AVOEERLIDHLHAEERZTZOlIZHL, 208-USDEHEED2ED 1 4
VTCHEBLAYrEEEZSUY, GHEMHMICENEDSNEN FoMOESE
AAYTCEEEEMTCERE>EEERDbhahok. X512, #HBEEREKRY
EZEOIBLUHERENMIPINSOKERE FRZIEEIZIIKFREEORICBLT,
MERMTE2L, R, BEAYFULLWERMNE SN RHIC, NADPE o X
H5a-MIAOKERFOZELIE 4-pro-S KRIHRRHERNV T, 5a-MTD

Sa-B&U3IB-KBILIC, WIFhd NADPH o=aF Yy 73I kE LOR -0
AKZERFEZAMHTIATHEREEKEVWER CH = Chb0oERMS, 7
YREB208-USDMFO3a/B-B L U208 -HSDEiEMEIx S. hydrogenans 2048
-HSDEERRE, WIhBRE-BESTFLO—DOMBRGICIDMBEIhTH

ZH[EMMNE BN S. i ChooWmMEN—DOMBEBHUICE VW TMES

hTwadednil, FOMBRAEREVD,, FEEHERCILVLIXSTNEGE
BER->-TWAIeMEXLNS. 515, HE20B8-USDIX B -NADP(H) I %k
59, HBEMNEEE DAL -3 -NADP(H) D a-NADPH LHBER L & T3 2 & Mk
THHIeMS, TOMBESEAGHMAIC DLV THHBIECIL IV TNV RRBES

BoTW3IenExsns. |

—%, 208-HSDic kb fifxh 17a-hydroxyprogesterone M S54ERKT 3 &
#Z25N% 17Ta,208-dihydroxy-4-pregnen-3-one OEHEEMR L LT, W< D
POBOARBETTHEBMREOHRBEZ2ELIRNEEZIIPWEDO—DOTHB
ENHEShTWS. 'Y Fh Y7 OAEPCEIBRBERICESLTY
ZIEPWESNTNVS.'Y UL, MABLEBI3Z0A5704 RIZET
P2EHENEEEREEEIFEZHSNICIA TR, Zh i, ABEMN7 VK
oy yOEGHRETOERABIE7 Y ROy VY OBRNBE TOHIBERPICHEE
L, IEHICRENICEE 2R T208-0S0M3a/B-USDiG 2R —BEY N
VHERE DL, WAHORBRBICBUZ2 2704 FRB L NS B EE %R
MBS LETHEICRRGIHRTHD L H 2 5N 3.
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N

1) 20B8-HSD¥S ML NADPH H#HE FHa-DHT 2HH L 3 53a /B -iSDHENR%
FH, TOhEEOHGR3a/38MBLE4/3TH %

2) 208 -HSDIE 5a-DHT A4 53 NADPH F =ik NADP® #HET, M4 ha
if:l;SB-:‘)tFDZ:}“U'f Klcxd 23a/B-USDiEMZ2F > L 288 .

3) 208-HSDMAMIR T B3/ O -HSDIEMIL, HEBELUTEARIKTI 6-
NADPH, &7z, BEALIRIS Tl B-NADPY ZEK L, ZofidB-NAD(H) %2iFU
HEIEZELAOEIVTY X LAF ROUEBNGERERMNICIDHEBEL
D32 Lz2RD =

4) 208-HSDMSAEIR 4 B3 /B -USDIEH D EBpHIX5.5TH - 5.

5) 208 -HSDMSMME 4 B3/ L -HSDIEEIL, 1 mM Fe?*, Cd?*, Cu?*, Hg®* {C
IhBCHEINEZDY, ZTOMOERES A Y CERHETA RN E.

6) THHEBIa/B,208-USDIXHEH S5a-DUT MEsclc NADPH b 4-pro-§
KERFEZRRFERYICHAL =

) 7YRB3a/B 208 -USDHAIRT B [7Ta-hydroxyprogesterone ZHEH &
T5208-USDWEtE L, S5a-DHT 2#EHE L 9% 3a/B-HSD WEML TIXEEE
AA VLB -—HOBEREZRE, WERIKE Z#Eol, WER NI »5
DAKER FEZICHEIZIIABREOATERE-BLEAERMNFE SN, HiE
A E— A Ic XD MBEEIh T W3R REMEMRE S .
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BRE BBV LMY - NVEHAPIZEET H3a/B-, 20a-BXT208-k ko
¥OZA704 FIRAEBEFIEORBICHESEH™Y

BRECIEER LT YHER206-HSDH 5a-DITZHEBE LT 3H W 3a/6-
HSDIEE R/ DI L RS MU .

—%, 3a/B-UDEHOBFEHERINES Y MHIROFEY R— M2 EBHE L
L7—#@D progesterone 507 > ko HEAHMICET 2R "8 c&Db
BHeEhicEhTWad. IHBLEYYABBREY X — MZHWT, progesterone
Des5O7y koY rEAHEOMBICES BRI ShTNE."” ZTh50
WEIWTHIHEMOREICLD progesterone M 53a-F=IE38-k kn
¥V-ba-Ybekoxsod REMEGHSIN, CORICEULT3Ia/B-NSDEH
NG LTWBZEERLTWS.

BEBIIBWT, 208-USIENMNHEMO T YRBBP KRRV SRBICHFL
TR ELZEZBOEMNIILEDN, COETHE, CONWL-ISIOEHENFHEEEEZH
ENKETEI—WMELT, MABTHI 7 YORBY A MY —VES EZERUE
LT MBICES208-ISDEMSB L 3a/B-IDEHDESY, S 5(2208-
HSDBESY Y N VERBOEHICODVWTHRHLE =2 H_FT T7HUADHE
OHFTA-ISIEMMEBNEGEFET I LERZDOTVWBENEY PHRY
4 hY—NIZDOWTH, NMEBICHESBEEEOEHZRE UL

B EBROM

EBRMHEBIUAE ZIHEBIUTENEY MER BEBCEH 3,
4, 7, 10, 30, 40, 60, 80, OHWMOMBE T Z &b, RBIHEIHEEZE L.
BOhEHBEELCHEAZRDPTHREL, RREABEXLTERMB L LE.
gz, BRBIDERBIZIFOTILDHRZR/T, KB FRBREABEL,
ChZEHRTIYHBL UL S5, %% 3H, 1, 2, 4, 8, I6BHOENE
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v b (Hartley) KAOHMBZM/ELENEY MHERZ2BE HETIRELR
WG HohnzWHBIEIxTHHE T SET-Buffer (0.25 M sucrose-10 mM
Tris-0.1 mM EDTA, pHl 7.4) Hr, —20°C THH ULRTE L 7=,

BUHEERE S [4-'*Cl5a-dihydrotestosterone (1.9 GBq/mmol) {F3H
AEBECHAXEZHD%, /= [4-'4C]17a -hydroxyprogesterone (2.0 GBq/mmol)
(INENRE & (Lot: 1767-039) Z#2h Zh (M L .

B#¥ 2504 kK 17a-hydroxyprogesterone IHE B TiREZd D%, i
S5a-dihydrotestosterone WML THRAREHDEEThThHFEHL .

BV IZvAFE B-NADPY SBENETHERELOEHEML .

B2 glucose-6-phosphate dehydrogenased & Fisocitric dehydrogenase
EEMNETHREZBOEFHL =

FOOAZE ATP, glucose-6-phosphate, isocitric acid {FIHENE TR~
PboEMMLUE. N,0-bis(trimethylsilyl)acetamide (X B F{bEE T ¥4 %,
DEAE-cellulose (DE-52) |k Whatmantt® %, %/, 7novy4 v 7iiti¥xy b

{& Super Screen™, immunoscreening system (Amershamft®!) Z&H L 7=

Y4 by —Vo#fEE JIEEEZEHBROTIBREBITENEY FHERITIN
YITHMCUIDANATZE, 4.5800.15 4 KC1-0.1 mM EDTA # T Physco-
tron FHWTHES F A XL, FHBHICRAERHETYA by —VHEiS 2 AR
L7

R CR R Uy S FEREERY S by - VBT D20a-B L2068 -1SDiE1E
&, BoEICBAREFECNADPH-HERZHMBRE L TCHMELE £ 3a/
B-HSDIEMEE, BT RAREAELCUTERT IO REEE M THMEL L.
[4-1*C]15a -DHT (370 Bq/50 nmol/104 1 ethanol) ZEE & L, NADPH-HAER
FHETS50 nM KPB (pH 7.4) o, 37°CT30 mingd ¥ a—YarylLiikz &k
HECRHBDOSEITILTLC-7 L — b (Merck, Kieselgel 60F254, 2x 10 cm)
AV, BB benzene/ethyl acetate (2/1) 2k b7 k.
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Sa-BXUTIB-USDEMOAHE RIS, #HizICHEHBEHESa-DIT (50 nmol/
1041 ethanol) ZHEHE UTEERIGZITo>E. K#EMTHD ba-androst-
ane-3a ,178-diol B LT Sa-androstane-38,178 -diol ORAGWMECUCl»
EFHOTERR LD U, AABRENLRPTHBEIE =%, N,0-bis-
(trimethylsilyl)acetamide/pyridine (1/1) W A2 M I BB T30 ningim X ¢
BIEICEDTMSEL ™ BABRABNREFAETHRIOQIN I I 74— %47
o7 FhZPhoBHEEHIIa/B-USHEHEIL, 3a-BXU3B8-KE{ELXT 0
1A FEIDKE—-VHEEZRUTCHE LS.

YN ERE UUMFE TN T I (BSA, | mg/ml) ZEE#HEE LTH
BIBRARERETHEL 2
208 -HSD 1gGoD fE KR HEAOGRE Y X (KE2.4 Kg) ZAVWT HE
208 -HSD (1.78 mg/ml) 1.1 ml¢ZF 8D Freund’s complete adjuvant % #.{k
Lith, —yAOBBRC=ZHE FEHLE BRAFEO—r HEREICHBKXLD
Mm@ L, HFdiFE (41 nl) %EF 7= HimiE %10 oM PBS (phosphate
buffered saline, pH 7.4) T2ERIMU =%, WE7 VY E =7 A1/3RMNEBHE &
L, |ET 30 ninf@R, 30 minfpE %, =L 28 (10000 xXg, 30 min) 2
KD BEED = ZOEBEL0 oM KPB (ph 7.4) U THEHL, FHREE
BT FHLLZDE-52n 54 (I1x15 cm) 2&BPuv by 374 —%4F0,
FREDICHEH D %15 =

SDS-RVF7 7V NT I RV ERIkE (PAGE) 3k BoBICHBREAEICR
WI2% 77 )W 7 I RSN (10x14 cm, 0.1 cm thick, pH 8.8) ZHWTIT-
7.

Western blottingi#k &K+ X7y MEE (Attott®)% M\ T Burnette
DFFEE? AW SDS-PAGE o v 5= oty o— 2 (Hibend C,
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Amershan¢t ) EA~AEEEFE L /-

PR —HiRR G TIMMBY A MY = VY NI DB EITo W E2%
BSAZ & 3rTBS (10 mM Tris-HC1 (pH 7.4), 150 mM NaCl) W, EE Tl hra v
Fax—Yarvl, HVWTHYBHRNZEL 2208-15D 1g6% FLTBSH, ER
T 1lhrOA Y Fax—Yary%iTolk. TBST (TBS+0.05% Tween 20) H T
5 ming DAETEH L =%, 1000RFFMU 257 ¥ ¥1g6 (horse radish
peroxidase conjugate, Amersham¢t®) B X FBSA (0.2%) Z &4 TBSH, FEiR
T lhrdyF¥ar—yar& Uk TBSTH TS nind D4E%F L%, EEE
DO FE AL peroxidase OEEH L LT 3,3’ -diaminobenzidine tetrahydro-
chloride (DAB, 0.4 mg/ml), H20: (0.009%)ZHW, Th&5E2&ELIBSHT
20 sec 5 5 MnF TREOEARLKBUTA Y Fax—arydpleilib
fiok REOZEZEEFRIIHBEKRTERFULZE ERLE
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W SRS A b =il ola/B-, 20a-8 LTW06 - RuuFk s
2504 RIRKEBEEEORBICHESZ S

HEICHES KIEEOZES
SEEHROT7YIDBLEEROERL YA VY - VES PO Y NTHEE
BIXUBY N 7HEE%Table 6-1 . R L REEEOHNIBBORER

OHBHEALTHWSB I RO SN .

BEKCHES3a/B-, 20a-B&LUT208-ISdehZhDLEEOLEE ZH L
FREFig.6-1.CA L 208-ESDEHIERTHETEHEWTEEZTRL, 20
B X EHETHRWE JHUBTREIFIT208-USIEHEIKET U, M
P (ERWIE) FTEEMICERVWENLE2RUE & BUSTSIWHEY A
MY = VEFICEETEN08-USDE XN HEOBEEY Y N VHIZIDME SO
TW320a-0SDHEMHEE, HEHTIT208-HSIEE LD EEBYICIHRENIC

Table 6-1 . Total Activities in the Cytosol Fraction
of Pig Testis from Various Maturating Stage

Stage Testis Cytosol Total Enzyme Activity

Weight Protein (nmol/min/testis)

(day) (g) (mg) 20 -HSD 208 -HSD 3Ja/B-HSD
4 0.98 35.91 0.77 1.90 46.3
7 0.54 17.01 0.59 1.60 35.2
10 0.79 28.90 0.91 2.21 52.6
30 5.65 280.5 3.82 25.86 319.8
40 8.92 354.2 3.37 16.4 183.5
60 12.1 436.6 1.57 4.52 88.2
80 8.39 332.8 1.93 6.22 86.9
Mature 347.1 11408.9 894.5 106.1 16815.0

[4-'%C]J17 @ -Uydroxyprogesterone (370 Bq/2C nmol/
10u1 ethanol, for 20 - and 208 -HSD activities) or
[4-'4C]5a -DHT (370 Bq/50 nmol/10x 1 ethanol, for
Ja /B -USD activity) was incubated with the pig testicular
cytosol (0.81—1.33 mg protein) in the presence of
NADPH-generating systems in 1.0 ml of 50 mM KPB (pH 7.4)
at 37°C.
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Fig.6-1. Changes in the Enzyme Activities of 3a /B -HSD, 20« -HSD and
205 -HSD Following the Maturation of Pig

The specific activities indicated are: 3a/B-HSD (QO), 20a-KSD
(M) and 205 -HSD (@). [4-'“C]17a-hydroxyprogesterone (20 nmol, for
20 - and 2083 -HSD activities) or [4-'7C)5a-DHT (50 nmol, for Ja/
B -HSD activity) was incubated with cytosol fractions (0.81-1.33 mg)
in the presence of NADPH-generating system im 1.0 ml of 50 mM KPB (ph
7.4) for 30 min at 37°C.

BMOHFELEL, HEBRE2EKICBVWT28-1SIEHOE#H G B> . 3a/B
-HSDIEM I DWW T, ZOHEEMN208-ISIEH IO BLZIMBERLYrELHES
hih, ERT-1HTHRENICEVWHEE 2R L, 208 -USHEE L AEICER
B0 TETFLUE UL, BRBHIEBU 2 HENIZ208 -0SDEN & I R
BH, —BELULTRVWEANFSh, CoZEETL320a-IDEHDEL & @
THERRTH- =
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—#, HZ27uv by 574 —HlciDiBEohiz3a-1SDE3B-HSDE OIEH

i, SEHMSRABHICWEZIRERE2EKIIENT,
Heohirholkz(Fig.6-2.).
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Fig.6-2. Changes in 3a-HSD and 38 -ISD Activities Following the

Maturation of Pig

The specific activities indicated are: 3a-HSD (@), 38 -HSD (O).
3Ja-HSD and 38 -HSD activities were determined by division of specific
3a /B -USD activity at the ratio of b« -androstane-3a,178-diol and
5a-androstane-38,178 -diol amounts as the products from 5a -DHT,
which were estimated by gas-chromatography after being silylated with

N,0-bis(trimethylsilyl)acetamide.
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RELCHES YA, VY - VEITOREEOEH

H#4-80HOMT, ME-ELYD B2V A MY - NVESHOD
da/B-, 20a-BLUT20B8-ISHEWMO LW £Fig.6-3. 17 L = #4801
T, 3a/B-HSDWEVEL 208 -HSDIEM L OMIICHEW I LB HRME S D .
FEBREHRIVWITh OERIyPBTE-VEL, TORIBEREROW LML
BCLr2boTHEYS MY - VEITORERIIED L 2B AN
KB ZEBEORBEIIHPICRLUTWEWD, 3a/B8-USDOEENE M
16815 (nmol/min/testis) THB3DIZHN L, 20a-HSDOEIEEH 895 (nmol/
min/testis), F 72208 -HSDOBIEMEMH 106 (nmol/min/testis) THH, LT
NOFEHLRAROHEEROHKRICHEWEMNL 2D, 3a/B-ISDEMHB LU
208 -HSDEHMOEGFERICKE o .

WMEILHSHEREY A MY - VESPO208-1SDY Y NVEEELOEL
H#%3H, 30H, 600, WHBIXUMRI/IHBRIDEShE—EEDOY A b
V=NWEZUNT7EHRIZLDHZ208-USDBES N VEEFEROELL ZRFLE
MREFig.6-4.lcmULE EYA Y- NVI NI HE (960 ng) BXarv b
O—)b & UTT FHER206-ISDRE & (21 ng)% SDS-PAGE (12% acrylamide
gel, 10x14 cm, 0.1 cm thick, pH 8.8) T25 mAE®EA, 150 minpk B L 7=.
20% A% ) —)VESEL 0.1 M Tris-0.192 M glycine-0.02% S$DS thT, 4
DY YNNI EE=-bpot)lo— XE (Hibond-C, Amersham#t®) L ~200 mA,
1 hr» % T Western blotting U, 20B8-HSDRrEHEZHWLW TEE-NKE
T208-USDBEY Y NVHOREETH> 7= ZOHKE Y4 by —LVEITO
08 -NSDEER Y Y XV EFEILIEH ST EHE W (FFITHERIODHEHICE L, %
OBIEMBICHEVELURAM TR ZoRBIFERELCDZVW L 2B DL
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Fig.6-3. Changes in Total Enzyme Activities of 3a /B -HKSD, 20 -HSD
and 208 -HSD in the Whole Testis Following the Maturation of Pig

The total enzyme activities indicated are: 3a/B8-HSD (O), 20a-
HSD (M) and 208 -HSD (@).
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Fig.6-4. Changes in the 208 -HSD Content in the Cytosol Fraction
Following the Maturation of Pig

(A): SDS-PAGE was carried out with 12% acrylamide gel (10X 14 X
0.1 cm; pH 8.8), 25 mA, 150 min. Applied samples were 3, 3 days old;
30, 30 days old; 60, 60 days old; 90, 90 days old; M, matured
(>1 year). All samples described were pig testicular cytosol prepar-
ations of 40u g each. P was purified pig testicular 208 -HSD 2.6ug.
The gel was stained with Coomassie Blue R-250.

(B): SDS-PAGE was carried out with the same condition as (A).
Applied samples were: for 3, 30, 60, 90, M; 960 ng each, and for P; 21
ng. Western-blotting was carried out in 0.1 M Tris-0.192 M glycine-
0.02% SDS containing 20% methanol from SDS-PAGE gel to nitro-
cellulose membrane (Hibond C; Amersham), 200 mA for 1 hr. For the
immunostain, 208 -HSD IgG (rabbit) and anti rabbit 1gG (donkey)-
horseradish peroxidase conjugate (Amersham) were used as the primary
and secondary antibodies respectively. The color-reaction was carried
out with 0.4 mg/ml DAB-0.009% H-0. as the substrate of peroxidase.
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BEMH ENEY MRERYA MY - NVESPO3a/B-, 20a-BLT208-k F
n¥>y 25704 KRAKEBRBELEOETICHESED

ENVEY MERFP TR TYBELE® LT, 20a-HSDiE#EIcx L T208-1SD
HHEIZE»S =N, 3a/B-, 20a-BXU220B-USDOLTOEMSEKRINT S
CEMTEE NMBICHESEBEEHOEH ZFig.6-5. IR LEMN, 3a/8-
BSDEME B L 208 -USDFEHITVWT L ERIBERBBICE-V %2730, TOES
AEMBETCRR/BICETLE CoEBRIHMS4BMBZE TOHBICBIT 3
3a/B-USDEM B L C208-USHEHDEHEEVWIRERICLIIMTWE, Lh
U, BAGEHUBIEBWTHFEIR< R > EEHERL, Ja/B-ISDEEOH
NELLHEShZM, 208-USDEMITESEMNICET UEIGBE T ZiE L
ZFEOL o, —F, TIYRBICHARTENEY PERP TIEFIC20a -HSDIE
HOZ#HN, 208-HDBLU3a/B-USDICE S HEHDEBH L IIHBICRERZD,
FUHAHEF CTHERENICEAUZAURIIERBODICE T IE L 2R D .
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Fig.6-5. Changes in the Enzyme Activities of 3a /G -8BSD, 20 a-HSD and
208 -HSD Following the Maturation of Guinea Pig

The specific activities plotted versus the body weight of guinea
pigs (Hartley strain). Activities indicated are: 3a/B8-HISD (O),
20 -HSD (M) and 208 -HSD (@). The body weights were: 3 days, 76.2
+4.4 g, n=5; 1 week, 107.724.1 g, n=5; 2 weeks, 153.1%6.4 g, n=5;
4 vweeks, 218.9*+6.2 g, n=3; 8 weeks, 391.1+8.8 g, n=3; 16 weeks,
485.7+4.0 g, n=3.

[4-'4C]17a -hydroxyprogesterone (370 Bq/20 nmol, for 20 - and 208
-HSD activities) or [4-'*C]5a-DHT (370 Bq/50 nmol, for 3a /B -HSD
activity) was incubated with cytoso! fractions (0.81-1.45 mg, for
20 - and 205 -HSD or 1.62-2.90 mg for 3a /B -HSD) in the presence of
the NADPH-generating system in 1.0 ml of 50 mM KPB (pH 7.4) for 30 min
at 37°C.
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BNEm FE

2008 -HSDIEHEHEHOBBPICERICHFEEST 5 —FH, HBRBPOBEP I
FBEALEELRW.?Y Eﬁw,ﬁ%79ﬁ%B&UE@%Eﬁﬁgwf¥ﬁ
CHLABHNE T IR ERS T IRMBOAFRIERICHBETHD, 202D
TR ERAREEZEL CHEEORMICREZB LN TE ok &
EFh2hoTF— Y RE-BELEBB T2 0E52ENEET
ZETREMEIIH BN, HRIHBLURBR (ERBXZIE) OBRY A Y-
AP TEHELONAEZ208-IDBLT20a-ISDOEFEHEFhZPAE_ETHE SN
EElICH LU THERENED 5N .

TERBPCIH08-ISIEHRBGEMICECRDEN N, TOBEFETR
SO BERBICET UE - 208-UHSIBEZRY U NV7EMNEYA MY N5
YRI7ERIZEDZHALNHLBEEHESHIEBDUE S5, HREOES
HRECHMNLTIWBRPPHEY, HE—BEYDOY S MY - VEZTO
B28-ISDEH BEHIHUBRKETURE CheoERLD, BRPTOD48
-ISMEMOECUBEREOELH A VWEBEMBOY -V A - N-HOEL
TR, Y4 Y= NVEARICHEETZ208-1SDF FROELLICEITWTWVS
CrEMOHTHLENIULEDY, BELSLIOEHIIHERP T208-USDZ2 21— K
TE-RNMAORRBOELICESTHTWELE X 50 3.

BREPTE, TIYBEW8-USIEEFFNT7 RO XYVHE (Ge-ZXF 0
4 R) g B3a/B-USDEHEER > EHEMNCLE BROYA MY —
VEAFRICEFNZ2TD3a/B-USDEMEMN208-ISIBEF FICL DMBXH
TWBLIERERZWY, HEWORBRP TIX2068-USDL3a /B -HSDEM & DM
CEREICESHELHOZHB LI CRELXOEHIIB W THBMAEMNED S50, B
M clIEEEREICH S prEMBEO S N ThEIC, &’ B X £80H LA
OHEBHPICEET 53a/B-USDENE (HEWH) F208-HSDEEIUBES FIC
EhBEhTWVW3d RBRKROBEY A MY - NVEIFICEDENZ3a/8
-ESDAE T (HRPAIE) F208-1SDUADBESFICIDMBIhTWE I N
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EA5Nh3. SHICHBOERMNENVEY MREY A b - VES 2ERME
EULEBAIRBELSNE EVEY MOBBUETINLURBBIEAFTESD
T, HBIHIODIGBET—WI-5EHWTEREZIT-oR. ENVEY FNBRY
A M=)V HD208-USHEEIE TS RIRICHEANE P> 7205, 3a/B-ISDIE
T EEBRICHEMB BB L2 e b2BOBES THENGFELEL, $HF
BIX208 -HUSDIERE 25 B, HRAMBERFELZWI EBFB I h k.

HWABICBIT2208-UDBLT20a-ISDOEHNFLEEEL, HEODL I3
HePiZahTWadeiznxizund, 20a-F723208-E kx> 2504 K
T#H5 17Ta,20a-dihydroxy-4-pregnen-3-one, 20« -hydroxy-4-pregnen-3-
one BXU 17a,208-dihydroxy-4-pregnen-3-one M7 ¥ k¥ v G KIcE
ERICEELTW3F 7o —4 P-450 (1Ta-E Ra¥ ¥ 5—H¥/Cir-2a-Y 7
—U)EMHEHESISZ L' T5E, ChLEOEDZATOA ROHBTI,
208-HSDICE DM ShENI 2 H 2505 208-hydroxy-5-pregnen-358 -
ol BLXUT 17Ta,208 -dihydroxy-5-pregnen-38 -0l HEIH<, BULF b/
— L P-450@EMEBET S L AHmETH,'Y ZhEDEE 5208 -HSIH
Fhr70— L P-450EMREZMETZIATOS KEEETZCLICEDT Y RO
FUEAGHROMEICEE L TW3AEENE 2 50 3.

-7 Ro¥ ik, androstenedione & LCEESh/RENT 1768 -
HSD I & D testosterone [CEBMI N T/ Eh, ba-reductase [T Kb FEH
ftah Tha-DTE 2D, ES5RY A MY - VIZRET S3a-0SDIC L b KB
Shiftah 3. — 74, testosterone ORUGMEMMBRIHFIVE YOS WE
I —HULY HAER-BUHICERTIN CoHAEULTHRREYU»SH
BHicHECEAEDLIZ LD testosterone OEEMNITHOR, & 7% Bl R oI HE
MUTWERWRETHERERMERBEUDEMINZEHEEEINhTWDS .2
IOEIBREROBET, X270 FOBMICEES L TWB3a /8 -1SDiE
M, 7H/9BLTENVEY PERPTTO IO BRBICHE W 2ZHALOEZT L,
ZOHEMBEOHM208 -USIEMHEF D> MB3a/B-B L2068 -USDIEE X
BELTHEHOREBEPTHRENLE T Y fo XY oL GRFAR OS2 L ICH
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SLTWsWEENEX S5 5.

GAR

1) 7yOHEIEN, 208-IDEHIHEHOBRPTHRENICEL, £
0EUERBICHD URBBE CELE R P E R Ja/8-NSDEH R
208 -HSDIEM L HIRICHEHICH BN ICHE RO SN ED, RABABICEET
BmWEEEER UEEEMCENRD 5h 2.

2) JAREBYA P - NVEIPTOIa-USIEH LIB-USDEHILEDOEE ICHS
EigRHo5hizhdolz

3) TYHBYANY - NVESFTD3Ia/B,208-USDBEEYNIJEOFELEEW,
H®IHEICTHMUEZMNI0BUBREELZHDT, HABRTERD THETDH
o J=.

4) TIORERCHVWVEE-EYDOY A MY - VESPICHELET 248208
BSDIEtHIL, HBIOHTE—- V7R hUBEHEERIBARLTWB I D
5FETFULE Tk B3a/B-UHSDEMHOEIEHERICBE W THR208-1SD
EHEELCERICEMLUAMBE LTESLEDN, BB cIIEEEHICX
ERENEH SN .

5) ENWEY MEBEY A MY - VESHICE3a/B-, 20a-, 208 -HSDDOWT
hoBEHBHBEEL -

8) ENEY MEEYAS MY - VEFPTEEBEICE IR N20L-HSDE3a/B
-HSDEMEB L oM, HEHMIIEWHEENEET 2 A THUMENRD S
hizhl, 7P9OBEGLARICEBRTIICONGEEMICESED 5h .

) 7P ENEY MEBRPOBEEMHEHOSR LD, 3a/B-ISDED L
EHEU LR FHEDNELEL, DEMIECRRIZPTFREOAH208-HSDIEH
EROIELHRD SN A
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1)

2)

3)

4)

tE BH
TIYRRNL-Lkux 25704 RBEKFEBEIOWTUFOKRZE -

17T a-hydroxyprogesterone Z ¥ 7Y WA Y 4 b — )V B 5 & B-NADPH
BEFAvFax—rvardadleicsbBohkERE#ME, TLCO RFfE,
HPLCE K TFGCO retention time N ThHEEZIFO A RE—-HT B &,
EBIZH-NMR, MSICXZAMEREMS 17a,208-dihydroxy-4-pregnen-3-
one THBILZRELE ZDZehs, TIOHNEHOBERICERND
20a-0SDoftilc, 208-B k¥ xynaf REBEAKEEE (208-1SD) HHEo
FEZHESMIZU 2.

208-USDEHE T BEPTYH A MY - NWEAKBEL, SEHVOHE

HCUHHEHO Ty CHELRDoNEN, ZoMIcbENEY M, Ty M
BPCHEAELE FREUCT7YRBETTH, HERICIETEVIEARICIKIE
BlCBEWI 2R .

08-USDEHETIYHEEY A MY - VESZEHE UTRRLE, (4>
ROy b5 74— TVEB FA4-VHYRIax b T I374—, %
BREIRKBREICIODBRL, ZoREERIESIS-RYV 77V V7 I RS
VERKE, T4 X7EXRKEY RVTIINTIRTF VR TOFERER
WHOKER, BLXCHIPLCo/av M/ 50T hybB-HATHDZ L
ZRHIE. FE2L-USHEMHIBBRBETHOWEFELAER RIS D
kwmLEDY bbb FaXxy PRIy 4 bASAIOuI NI 574 —10&
DEREOHEMNAETH > -

TIHE2L-USDOFERIES.2, 4 FEESDS-RYUFT I N7 IRF)E
RYkE, SINVEBOWTHOHFERBVWTHIG0EEESNE k& FF
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WIcEEEEd, 270 oA ERT Y N7 EH ol 6.0, 30 mind 3
WIk45°C, 30 minOWHEICH L CctEEa L, 45°C, 16 hrOWH TR IB50%
OBFEEFEERL -

5) JHYHWBB-USDOBuMIEEMIL, [4-'Cl1Ta-hydroxyprogesterone
ZEBHBL LT B-NADPH #ET, A1 vyFax—Yavl, £RT3 [4-11C]
17,208 ~-dihydroxy-4-pregnen-3-one OHRHFHEEZPWE T I L ICLOER
BREEREMNAIETH >R i 208-HSDHMKBT 2B uEHICEL,
UToBFLZENEEEZBE MU L
a) E@EpHIRIGICHERAIL2MBRICLIDELRD, S-NAPHOIB G ITIX5.5,
B-NADHOBHIZIE6.0T H 3.

b) ZHEBEITHCTH 3.

c) BEE&BE A A >Cu?, Hg® (1 mM) X DB IBEWENMEENS. 12
SHEGMBEMICLZFLVWEBRAGHELCZRBOSNY, CORTITIHE
20 -HSDIEE & R Ap 5.

d} 17a-hydroxyprogesterone, progesterone, pregnenclone, ll-deoxy-
corticosterone % ¥ & 3 %A%, cortisone, cortisol, corticosterone
GEHEE L. &7, Vmaxfliit 17a-hydroyxyprogesterone {Cx L TR/ ®
BWHENE SN ZHFEE kb A& {, Vnax/Kmf# (X progesterone 7%
BbbAK&EW. F7 Streptomyces hydrogenans R D206 -HSD& G HHAK R
HICEULTRELLRR S,

e) #HEFEICIX B-NADPH DRBTHH, B-NADH, a-NADPH, B -3'-NADPH 7
CHHBMELRZDBIN, a-NA EHBRLZLSRVL. &k,

S. hydrogenans R D208 -HSD& B EE R ICEH L TRR 3.

f) 208-USDiE, ZORBARKBIEBNT Br¥MEVISYRILUAFRHD=
aF YT IRED 4-Pro-S KFEEZFERFEN AT 5.

g) REMZZAT o4 FRBERMEWMHEOP TIE, spironolactone,

SU 10603, cyanoketone L:J:DIO’SMﬁ-—S"——T‘BH%én%.
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8) T HREHB208-USDIXBITRIGICIRS Y, B-NADP*EIEF 208 -hydroxy-4-
pregnen-3-one B KU 17a,208 -dihydroxy-4-pregnen-3-one 208 ~KE8
HoBIEER MBI I 2RD:ED, 17Ta,208-dihydroxy-4-pregnen-
3-one ZHEHE X LKL 208 -hydroxy-4-pregnen-3-one ZHB & LEK
WICHERTERICODRVWVEBRBETRNICET A2 2zWsiCLE &,
208 -USDA MRS 2IERIGE B RIGE THEEZ R V¥ -2 HBL, B
ERIGOFMVEIDDENZIRINF —TCRIEVETC I 2RO =

) THWBE208-USDOEE{LAMMEEYIL, [4-17C1208 -hydroxy-4-pregnen-3-
one ZEHL UTB-NMIPPHFEEFS vFax—Yarvl, £ERTS [4-'C]
progesterone OMEFREEZWME T 22 iz kb, &=k 208 -hydroxy-4-
pregnen-3-one ZEEH & L, B-NADP* ZHiBEE L U TLO -NADPHAERRICHES
340 nmDFWEALEZRET B LI K D208 -USDIEE D E B 1Y 22 1 HI v B8
THol. Fhz, 208-HSIMMK I ZEAEFEHICHEL, UToOBREFENE
HEZHSMCLU L.

a) ZHpHIX7.5TH 3.

b) #EBERLUTB-NAP ZERL, Zofltg-NAD', B-3'-NADP" HiEER
tizhi§ 5.

c) EEIX 208 -hydroxy-4-pregnen-3-one NBELTHH, 17Ta,208-
dihydroxy-4-pregnen-3-one HHBE LR HEHELINI U NITHBRERKICHT S
EAREHEBENNE L, RBRRAOBHE LTHS 2.

8) JHHBIA-HSDILABESR NADPH HET, Cio-X704 KTHB ba-
dihydrotestosterone (5a-DHT) ORHFxzMBE I 2@ VWEREE 2R L,
R ZRATLCB L CINSL LY Y T WICE IO REIDEHa -
DETD3a-BX 3B -KEEIL AT 04 RTHBILEEELEZ DI M5B,
208 -HSDASH — 4 FHIC3a /B-HSDWEME 2 ¢ h, ZOHEH ORI GE3a/3B
BELEFYITHD L ZHENITL 2.
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9)

TR0 8-USDNMIET B3/ B -HSDEMIX Sa-DHT ZEE L L, 8-
NADPH % #iBEFE & U T B-NADPH DHBEICHD 340 nmOBWNAE XL ZMET B
CEIEDERMBAENABTH> = Fz 208-HSDHMIR I 53/
B-USDIEMICE L, UToOBELFNELEAZHS ML L.

a) 5a-DHT M7 59 NADPH & 721k NADP® HIEF, HaDSa =58 -
e koziud RIHdT 23a/8-05SDo B -8 ot il 6 % % & .

b) #EBHEL U TEBITKIGTIEB-NADPH, BE{ELEISTUL B -NADPT R EK L,

FOfttd B-NAD(H) Z2ZUHeT23HL4OELYV T X 7V AFRKHHEBHE
BEAMICLO @R 2D 5.

c) E#ipHix5.5TdH 3.

d) ERE A A v Fe2*, Cd2*, Cu?', Hg?* (1 aM) ICXhB<HEEFZI N B M,

FOMOESEA A TIEHAEZEI R,

e) EES5a-DITOEGIC NADPH ko) 4-pro-S AXFF &2 ERBEMNICHA

g 3.

TYEBEIa /B 208 -USDAMEE T B 1Ta-hydroxyprogesterone Z 3 H &
F 2208 -USDFEM L, S5a-DHT Z2HE L §33a/B-USVFEMH L TRHESE
IRV EB—BORRERS, WEEERM, T, MR NP »
EOKERTRECHT S THEBHEMDATIEE—RK L EERNE 5N,

6 $5 ¥ 75 7 — AR B8 6742 & D AR 5 R T\ B AT B PSR X 1 .

10) 7HOHEEICHY, 208-ISDERIIHENOFRPTCRAEANICE L, £#

JIHUBRAMICE FURAMEI TEE o= &k 3a/B-HSDHEMHE
208 -USDWEH L HBRICHEHICHRNICHIROSNZOREF LEMN
PICRECEVEEE 2R U SEHEBIICENRBD 5h k. k=, BB
S3a-USDEM LIL-USHEH O E TR D bz, > 7. S 512 Western
blotting SKIZEDREH L, TIBWBY A DY - VEHFHDIa/B,208-
HSDEER ¥ o N VEOFEHEEY, H£H30HE THMU ZH308 UK ITHED %K
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I, AR TEBOTHEBETH . —FH, WMBE-—EIADICHFETIH208
-HSDYEELY, ABVHTUE-JIELUBEBRERIERLTIWRC 2D
DEFTETFTUE &k R3a/B-UHSIEMHOEREHEMICE W THE208-
HSDWEMEL L ERWICHUL 2R E LTSN =D, B T & R
KRERENBOH 5h =

1) EWEY MEREY A Y - VEAFICEIa/B-, 20a-, 208-USDDOWNT
hoERLHFEEL, BREICEHRWV208-0SDe3a/B-USHEHEF L DH I,
MEMIBVWLEEENHFET 2R THUENRDSWED, JTYOBEGLH
BRIECHRATIICONWERMICENRDShE THYEREBPLIRSTENLVE
v MPERPTHORBOBRGHEHNED SN EI NS, 3a/B-USDICIE
PR DBHEMBERANY L 02U Lo FENBELEL, HEHEDH
FHREM208-ISDEMEZRED3a/B,208-USDTHBZLEZWEMNICLE 2O
L EBEOEENMEME UT, 3a/B-1SDE M S X 1F2058 -HSDIF 4
BEUTHEROFREP T koY Y OESERAGCRBE2EHEMICH
HAOZXA7o4 RMGEHIZEG LTS EEMNFHRE N .

BEXD, 79RB08-LkoFx 2704 FIRKERELZFRL, To#
REZH oMY S i, ABEMN polyfunctional iEHRz2HH, HEW
ORBEHTICHENICRREINS3a/B,208-L Fu¥x v 25704 RRAKREESE
THHILZWLNPICL, BEHVORECBU S ABEOERNEFEERI
DWTHEEZLE
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AHFRICHEL, BEARENEREZED, SHSEARIOBPKRBZHEZL
FEREMARFELCFHEZEHBEABRICEATRIOEZERLET.

T, BEAMRzBHEEZVWEES, NELZIHANS 2V EEVWEELT
BETHBEPBRICOLIDBHBLES.

E5I BL2OWBHZWELELWEERBARYHEDFEHAZ AL ERBEAR 2
S5UTICHARFRFMEBKRANFZHEH ARIEBER, Rl E LG F s
BREMFMAFEMMAABMIRAZFRR, HPRHEL, ELHXELIBXT
HMHABOERK I EEMRFELFHZEBLVCEREOERICOLIDE
#MELET.

Vi34 2H
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