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Studies on Steroidogenesis of Polycystic Ovary Syndrome
—Endocrinological Analysis of Follicular Fluid and Progesterone
Biosynthesis of Cultured Granulosa Cells—

Kazuo SUGIMURA
Department of Obstetrics and Gynecology, Keio University School of Medicine, Tokyo
(Director : Prof. Rihachi Lizuka) ‘

BE LTINS (PCO) DAL ME T 510, EHINEOREBBRIZI TS steroidogenesis DI
1, R BRI 2 & b % DMK &R A = VIBEOHER, 7t b O EBRERIEMM D progester-
one (P)EAREICX T % dibutyryl cyclic AMP 35 X O LH OfEf % PCO & Hitasf L -,

D SR e vigE, O LH 3IRRBICHOTRIE L 72, PCO TRIFREIWL, +il s i
BLTHEOGMELR L7, @ androstenedione (4,), testosterone (T)iXIPRTRIh il BE(E, #E
CREMEZRL, PCO D 43I IEH X v EBOBMELE L, TEE L TREEER Lok,
@ estrogen (X IURIRL R & s L, PCO X IPMIBIAM & 3 iE A OELR L%, @ P, FSH,
prolactin 3, PCO &UPRIEA#IM, Hfc&Abol,

2) BHEMiaEERR O SRR PEAEIII RSB STHEM L. @ LH BT
XU CPEARIZEME RT, SRR L ORIGHERET L, @ PCO TiE, PEARIIINK
BRI & Rtk Ch o7 0, LH IRINCR 3 5 BUSH ME <, SRS A & @IERETH 0%, @ dibutyr-
yl cyclic AMP imiext 35 RIGHE, PCO & SPRafiwil, hiicEidicnot,

AL D, PCO DI+ T LH, A2 EERRL, Mo xr e i3I0z, i & 2n
W2 LB bk Tpote, BERBERIBEMI, IIREBICR ST LH HINcs 35 RISk MET T 5
B, ZHINE S LH 0BEZCER TS0 L E 2 bh b, ¥ PCO Tk LH BINCR 3 2 KISk
BARTH S, dibutyryl cyclic AMP i UCIXIERII®E L AEOREK2RT. Lo>T, PCOD
RRCEREEIZE 212 {, LH OBFHEHE, X OFOEE L LTO androgen W Foi 2 TP
DEX, %L, HECEERRT IO EHEN LS,

Synopsis In order to determine the difference between steroidogenesis in normal and polycystic ovaries
(PCO), endocrinological analysis of follicular fluid and monolayer cell culture of human granulosa cells were
carried out, and human LH and dibutyryl cyclic AMP were added to the cultures,

1) The concentrations of LH and androstenedione in the follicular fluid from PCO ovaries were
significantly higher than those found in normal ovaries in the early and mid-follicular phases.

2) The cultured granulosa cells from the mid-follicular phase of normal women responded significantly
to LH, showing an 8 to 10 fold increase in progesterone production. In contrast, exogenous LH caused only
a slight stimulation (2 to 4 fold increase) in progesterone production by granulosa cells from PCO follicles.

3) The cultured granulosa cells from normal women and PCO ovaries responded significantly to
dibutyryl cyclic AMP, showing an 8 to 10 fold increase in progesterone production.

These results strongly suggest that there is no alteration in the steroidogenic pathway after the cyclic
AMP stage and that the persistent elevation of LH in serum and follicular fluid may lead to a disturbance
of progesterone production in response to exogenous LH in the cultured granulosa cells from PCO ovaries.
Key words: PCO - Steroidogenesis * Follicular fluid * Culture » Granulosa cell

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

604 55 5E B i DF 3 o Steroidogenesis D B 5%,

v B

SR AR IR A B R A FEMIRR D TH
v, oocyte &I @ avascular region IZ7F
L, FMIMA & ZR oS WMEREICE» h
T\ 5%, ERIEMA O steroidogenic potential ¥
JOREUE, REMmP X il AIRE+HD
gonadotropin 3 X O steroid & v & vV ICEEHY
B2 5, AR EERLEVEBED
EREHET5 C X, IIRORBREL #Y
5ET, BEERBERYFOLDLELDLND,

Stein-Leventhal syndrome (X HED IEE, W]
SR gk, LBRLERD, FELEE, PP
REEAEED LI X YV NERET D CHEIRD
LB TH D, 1935412 Stein and Leventhal iz
IOHEI N, Lal, AP TEHERKXOH
Lm0 B 5 5RO 4EE0F R R TIE
B, BEOEMLH S EMIDIL, AT
SR LRl WHED), RERETHLORS
RPN EAEREE (PCO) LMFATWS,

ik PCO o steroidogenesis B L, @
PREL BRI AR A & VIRED, & X R &R FURE
MO ME v < T o0 steroid FEAE BB DR E® X
b, 3B-hydroxysteroid dehydrogenase 7 b UNC
aromatizing enzyme DEEXHFEL D, B
HELTHILBEHTHD, @ KiEMaEER
B, %5 L OUPEBIREIBR TR O A v ' VEIRE
D210 kb PCO DR LH O #Rfery 7
T D, FHEME X  © androgen 43 WALE N
BEOERTHD, LHERL TS,

&E, E¥BRANEETHEAOIEL H IR
Jafi AR o BRI R A BRE L, T OREEEN
i 40 B o > £ B /¢ steroidogenic potential T
HoHPEAEL, IRETR X OCREOHFONS
WBEYBEMCERE L, INREFRECET 5
ER R, RO SBRIC OV TEE LN
z 7z, ¥tz, PCO oiEEFREMROR > PEL
BEokZEYBL, PCO DRRELXMBTLZ &2 H
& L7z,

EERMEY 5 CILEE
1. EBRg
EEINERAZTENE, FEEESORAR

A EREE36% 4 5

R CHEFM 2T L7260 H45m T TOIE
W ARAMAEET HEMNT, I, i,
B b ox H e, PCOUFIIER « Hifn
W L HEV~9 % i T T 245K 0> H 39K ¥ T DEEFIIT,
IRBELR IR R AT o e BRic ik B B L7, A
FREENE268 2 B30 B ORERIE AV, &K AR
BEfG#I A 255 AW, 6 HEAH10H
BEcidill, 110 BB HIIE L, £BER
*, FEANEKBfMZ KW@+ LH FSH,
estradiol (E,), PlEX &% & Lic,

2. BEERBATL D RSN

B2 5 2213 Falcon @ tissue culture dish 35X
10mm (#3001) % A7z, 552 ¥ 13 DIFCO @
TC199%c GIBCO o fetal calf serum (FCS) %
20%, penicillin 1001U/ml, streptomycin 100ug/
moEE&ThmzdoxEAL A pHIX
7.0~7.2& L, B 2E &M 1137C, 95%—air,
5%—C0O, & L7z,

3. ERIEMRR O REET

FEER U 7o SRR b oo SR A A L B R 1
BEL, EREBWBEOBII 4 CIfd, BREUR
2 BRI I BRI it U 7o, SRR OB R TS
B, HEOFRIMVOFEREL K,

IR & R A7 L 7 B R B 2 600g 12 T109
Riyh, SRR A %5108 L < TC199% nz, ¥
<y T4 v 7 CEREM R Y SRR L 7, OD
BREH, MR EE, 20%FCS %in TC 1991
C12H BIEEEE Ui, fREE0Y medium 1ml w2 %
105cells & L, dish 1 f & 7= » @2ml '
medium % 1 % 7z, medium (% 2 HELEERH
L, —20Ce T FEHRAF L C, & radioim-
munoassay (RIA) @t L7, 8L IVEK,
¥ X ORI BB U 725K AB 10 X b 4 L 7 I
3 ERRIC —20C I CHRERA L, BB ftL 7,

4, ¥RhnEEE

human LH (LH){x NIADDK X » 2t iz
hLH-1-2 (AFP-6332-B) 131171U/mg %, % 7
dibutyryl cyclic AMP ((Bw, cAMP) %, #—
BI3E T pREEX hic lot. No. 1183-PE] 2 h %
hmedimic CHERRL, FE2HHE XD
medium FFAERIM L7,
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5. ArE VHIE

BWAERAE U7z medium o>, FEREMR X b ik
3t P, & X OUPRR, KM+ o LH, FSH,
prolactin (PRL), P, estrone (E,), E,, 4,, T D&
% RIAMOCHIE LT, F 7z steroid &4 % v
o Free & Bound @ #8121, dextran coated
ccharcoal K% v e,

KERAE

1. DRBR¥Rh 3 X ORI A L & v e

D LH &1, 2)

DNfae s LH B E 12, JRReii®r#83.57+0.36
mIU/ml, & #i5.1840.49mIU/ml, # #710.2+
1.6mIU/ml &, R+ LHEE O EF e
TEMEE R bEALRLE ¥k, PCOTI
13.5+1.4mIU/ml &, IR, =l & tEs L
TERE (p<0.00D) OFERRL, IR &
RIEFEEDETH Ok,

KA, SPRRFIER6.97+1.61mIU/ml,
8. 13+1.47mIU/ml iz f L, PCO1%25.4+

g

605

2.5mlU/ml &, A+ &L AFEE (<
0.001) OEEERLI, :

IRl ik, LH ofIER A D1.9mIU/ml
o0, INEiwic22%, Hic8 %ELE
L7, £ 1131.9mIU/ml KB OEM%TTC1.9
miU/ml & UCEHE L,

2) FSH

URfayet FSH {E 3 LH F4%, Kig-F FSH &
ENERTHEH>TCHEMBEEL LHBEELR LI,
¥ 72 PCO I3, Iiffavkh, Kbk & 3, JNpafi&
POWT RO LT EZEX D 0D
7o (E1, 2).

INRE¥ L, FSH OBIER A D1.9mIU/ml
KD b O IRFEAEIEA©88%, Hiic45%, #
#©50%, PCO TIX13%HFFE L, £ 1 300kl
MIGRIER AR & L, Mok X o PCO
T31.9mIU/ml R D FEH 2+ T1.9mIU/ml
ELTEHE L.

3) PRL

#£1 JIAKHFALEVEE (meantSE)
i H on i #
: P ¢ O
W # L 1 % #

LH (mIU/ml)|3.57£0.36***(n=19) | 5.1820.49***(n=12) [ 10.2%1.6 (n=15) | 13.5+1.4 (n=18)
FSH (mIU/ml) | BIERAKM (n=8)]2.36%£0.24 (n=11)]4.92+0.93 = (n=18) | 3.15%0.32 (n =16)
PRL (ng/ml)|18.0+1.1 (n=8)[22.6*x1.8 (n=19)]29.8+4.4* (n=17)]16.7£2.7 (n=11)
P (ng/ml) | 86.9+17.3 (n=11)| 260+61 (n=8) 30801530 (n=11)]99.7£10.6 (n =20)
Ei  (ng/ml)|43.9%14.6 (n=9)|61.0£17.7 (n=9)]92.7+13.3 (n=29)|37.2+18.9 (n=21)
E: (ng/ml)| 166+49 (n=11) |- 505+139 (n=28) | 1400£266** (n=13) | 156%82 - (n =29)
4 (ng/ml) | 675%131*** (n=9) | 742%164** (n=9)| 594£186*** (n=9) |1320£87 (n =28)
T (ng/ml) | 33.6+£6.0 (n=19)|48.0%7.7 (n=9)|27.6%£8.2* (n=09)|68.7+9.9 (n=28)

*P <0.05, **P<0.01, ***P <0.001 (PCOLnEEL)

2 Kimprr e vEE (mean+S.E)

1E i gp

fa it :
P C O

woom o

b1

#® G

LH (mIU/ml)
FSH (mIU/ml)

PRL (ng/ml)
P (ng/ml)
Er  (pg/ml)
E.  (pg/ml)
4s  (ng/ml)
T (ng/ml)

6.97£1.61***(n=7)

5.53+0.83  (n=7)
81.5£21.8 (n=6)
0.87+£0.15 (n=6)
183%13 (n=86)
88.9£7.8 (n=16)
1.64+0.19** (n=6)

0.38£0.02* (n=6)

8.13£1.47***(n=7)

7.03%1.04 (n=7)
73.3£16.7 (n=8)
1.03+0.10 (n=7)
224+38  (n=6)
12428  (n=7)
1.84+0.31* (n=6)
0.59%0.12 (n=6)

64.7+22.8* (n=8)
18.2£7.0 (n=8)
89.3%17.7 (n=9)
2.49+0.41***(n=9)
654+234* (n=8)
291£27*** (n=9)
2.47£0.54 (n=9)
1.03£0.24 (n=9)

25.4%2.5 (n=14)
7.14+0.48 (n=14)
65.0£6.9 (n=13)
0.79+0.14 (n=14)
22013 (n=14)
113+14  (n=14)
2.81£0.25 (n =14)
0.76+0.09 (n =14)

*P<0.05 **P<0.01, ***P<0.001 (PCOLHEEXE)
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PRL i3.9pfayk &, JRRai#0ii18.0+ 1. Ing/
ml, E22.6+1.8ng/ml, % 3i29.8+4.4ng/ml
L, IEoXB > THENTA2ERZRLL,
PCO » 5§ fa ¥ =2 PRL # & 1316.7+2.7ng/ml
¢, DUREAEIRE, PR ELE L CREERAEE
3, F KRBT RBCEEETRED
bhlanots (E1, 2),

EMETE o KM PRL B & IEH I
14.3+3.8ng/ml (n=21), PCO15.5+4.6ng/ml
(n=13) &30ng/ml U TOEH&HENTH 2
2, fisp o F MM PRL (B3, JMaEiwHigl. o+
21.8ng/ml, = #i73.3+16.7ng/ml, 7% #89.3+%
17.7ng/ml, PCO65.0+6.9ng/ml & = 1L Z #L1&
ExRLE,

4) P

P 3 Sipa +c, SRERHAwI86.9+17. 3ng/ml,
thiti260+61ng/ml, £#A3080+1530ng/ml &, IR
JapBuc o T L7, PCO o UBflak+ P &
EEZ, 99.7+10.6ng/ml <, JRRREAIET & I3IEHE
BoErrL, RFHE bEREZIRDLR
Tehvotz (FE1),

FMIep P e, PRARA#I0.87+0.15ng/
ml, ##§1.03+0.10ng/ml i=xf L, PCO 130.79+
0.14ng/ml L BBEZIFELET, RMHITRW
< 3 PCO IPRaiiwil & BIERFEOMELR R L
(F2).

5 E,

YiRavkE B R, URRaEiwnii43.9£14.6ng/
ml, #A61.0+17. 7ng/ml, 6#92.7+13.3ng/ml
L, DAt oTHMMT AEBEEZRL .
PCO Tz, 37.2+18.9ng/ml & JRRgii&A & DF
IS ST, IR & 2IEARDET
Bote (E1).

Ay B EE, IPAaiwii183+13pg/ml,
rRA224 + 38pg/ml, #1654+ 234pg/ml IZ*f L,
PCO T1%220+13pg/ml & SREaHAREA & 121X R
DfEERL, BRI v LCHETH OB
HEZIRAD OISO (FE2).

6) E,

IRBasE B, MR x, IPRRHEII166+49ng/ml,
rB#A505+ 139ng/ml, #1400+ 266ng/ml &, 9

HEMRES36% 4 5

gt ot R Le, PCO Tix156 82
ng/ml &, SURAEARIH & iiERkOEZRL, JP
FOfirR iR & S EBEZIRED bhiehofc (R 1),

KK E 2R3, JRASEA%)#H88.9+7.8pg/
ml, F#i124+28pg/ml, ##A291+27pg/ml, PCO
113+ 14pg/ml &, E, R4 PCO (IPRafi#nii X »
LrEECIRERE L GEEROERZR LT
2\, INESERIEA & DEBEEIIFED bhiehoic (R
2).

T ds

A, DI R v, IRARARI 675+ 131ng/
ml, *p#A7424 164ng/ml, #1594+ 186ng/ml &,
Rl R b E <, RIS MET T %
%R LTz, PCO T1x1320+87ng/ml T, Zh
SRR, i, B HE L CEE (p<
0.001, p<0.01, p<0.001) OEETH>* F
1),

R 4,8 XK T 4 BEOHR LI
Bic b, INRRAEIHAL.64+0.19ng/ml, FiA1.84+
0.31ng/ml, #H#A2.47+0.54ng/ml &, JPRARLRRIC
PE 5 BEINEMR AR S ke, PCO T132.81+0.25
ng/ml & UPRafitil & s ERBOELX R L, I
HAIEE, R & B L CEE (p<0.01, p<0.05)
DEMEYRLL (E2).

8 T

Pifaye R T B3, JRARRI®I#33.616.0ng/
ml, HEi48.0+7.7ng/ml, % #i27.6+8.2ng/ml

&, A AR HEBT AEE R R L, —77 PCO

1368.7+9.9ng/ml &, JRREASIA X v mER
RUTeH, TR, AL OFBEIRDD
hiehote E1),

skigmeR T e, JPREA#IHA0.38+0.02ng/
ml, F#80.59+0.12ng/ml, ##i1.03+0.24ng/ml
L, DipaEh T BEOH L3R Y, IR
WCRES TN A EFE R Dz, PCO Tix0.76+
0.09ng/ml &, DRRHAWIEl & B L CHER (p<
0.05) DEEEELL (E2).

2. RBEENEME

1 .

Il X O PCO X b BE L 7 Bk A
B, Wi L b EEEEAAA K 3R & b dish DK
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HICATE LR, b RHIBIRRIEAE & 7o L LR SR 1 Progesterone production by the cultured
AR D REHRER R LI, & OEEENIEMEO granulosa cells with or without exogenous LH

REWROZERL, ORI X 5 & L 234 <,
PRI X O L 72 b Dk R0 RE
MRe (BE 1) %, DpRafi#nil, ik X o PCO
L O LI2d DR MRRORBELE (&
H2) %L BEANRDRE,

2) LH st 5 G

BEEFANEMEN LH 2R LS4, P oW

3 controt
PzzzzA LH 100ng/mi

I~
=)
.

120+
100+

(mean & SE)
NS O @
o ©o o o
n r 1 i

Progesterone  ng /mt/1x10%ells/2days

w35 LH OB HEE X100ng/ml TH b, B ul M
E2HEIVRITAEFORIGHIL6 HBIE earty mid late PCO
. Follicular Phase
FR1 VS L ) SR 7o 55% 8 B B ORI KTHDl, EHED Yoshimura et al ! Pi3fss

MR O ALAR ZBRBSIPT R LT, 22T, JRI&HOESNES X o

oy e : PCO X b IR L 7 Ri BN EMAa~, LH100ng/
mZEZE2HEHIVDERML, BHX6HHO
medium FO PEE S LHEGME & LHIER D
# (control) THE LA (K1),

DRfaii#niicuk, LHIRRMBOEEG6HE D
fE3.56+0.79ng/ml/1 X 10° cells/2 days =3t L,
LH 100ng/ml ZEinBE0E % 6 B B OfEI359.7+
7.6ng/ml/1Xx10° cells/2 days &, 15~20f5D P
WM E R, IR C3 LH JER e
D9.13+4.07ng/ml/1X10° cells/2 days & I &
L T LH % 50 8 12100+8ng/ml/1X10° cells/2
days &, 8 ~10f5D P WM E R LI, %7,
IR 7o % &, LH SEMRMBLD60.6+12. 4
BEH2 PCO X h#E L3 6 A B o Ei i ng/ml/1X10° cells/2 days icft U, LH ¥inELL

@fﬂﬁ%ﬁﬁ&ﬁf‘ﬁﬁ 131+22ng/ml/1X10° cells/2 days &, 2 ~ 34z
D P SWEME D B DLTH o, Mok
IEH PR c IR B fE > T F D RS R R
MifaD P 5AsEx 3+ %%, LH Gincxt3 5
BSR4 5 A 2358 b iz,

— 77 PCO T X LH 3B ¥R fn B ©9.76+ 3.96ng/
ml/1X10° cells/2 days & o8 L ¢, WmEtix
38.7+4.2ng/ml/1X10° cells/2 days &, Jppaiy
B &L BIERED 2 ~ 450 P S WEmey B
HDHTHOT,

3) (Bu), cAMP 0 E L .

URRa i RO INAE X b £RER U 7o BE 2 Bk R i
~, B2 HE X Y 1ug/ml 5 5104g/ml £TD

D

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

608 4 5% Rtk JP B o> Steroidogenesis D B 3¢

K 2 Dose response of (Bu), cAMP in progester-
one production by granulosa cells

(n=3)

progesterone ng/mf/1X10°% cells/2days(mean+S.E.)

104(Bu)ac-AMP ug/nt

0 1 10 107 10°

£ D (Buw, cAMP #¥n L, medium -~
HEhsPORE®EEG6HHEOETHRI LK
(K 2).

(Bu), cAMP 310ug/ml 25 P 75 WARI B Eh R
ELTCEY, RKBEDEE1Z100ug/ml T,
163+ 35ng/ml/1X10° cells/2 days ® P W% %
Wi, o (Bu), cAMPDOEHEE 13100g/
ml &L, UTFZoBERCTEREZITOR,

4) (Bw), cCAMP Winicxi3 % P 4 WD RERERY
Z1k

#2326 H B o IE% I o 5B SRR A
~(Bu), cCAMP 100gg/ml Z#INL, FInHR48HE:
% ¢ medium F 0 PEE ORRENE/L LR
Ml (K3).

K 3 Effect of (Bu), cAMP in progesterone pro-
duction by granulosa cells in 48 hours

150

=
<

o(Bu):c-AMP 100xg/mé
ocontrol

progesterone ng/m¢/1x10° cells
(*.3
<o

S

036 912 24 36 48 hours

HEmMEE36E 4 5

medium + D P EE X (Bw, cAMP ¥RInFE,
JEVRINEE & L4SKERE ¥ CIREEBRAIBEME IR L
7o, Fio, A8EEEILIE medium AHET, P4
WO BB EL R BE L1854, (Bw, cAMP 7
InEE o FERL LA B v M R 3 58 o0 Ml 3 X OERaSE
BEENE S hicicd, medium OAZH#IL 2 BE
DARBCIBRETH D EE 2 bR,

5 (Bw, cAMP Nz x3 % Kt

URRaiAw A, FHOEFEIFEES L O PCO L b
BEL-EEBENEMESN 2HEXHBw,
cAMP 100xg/ml % ¥ 0 L 725 & @ medium
D PREOCEMEHEF L (K4),

E#INE D (Bw, cCAMP Findfi, &6 B E
12249+ 36ng/ml/1x 10° cells/2 days & P 5D
v—27 %KL, FEGMBED 6 H B31.4+4.4ng/

X 4 Progesterone production by granulosa cells
of normal ovary and PCO in the presence or
absence of (Bu), cAMP

3004 normal ovary (Bu).c-AMP 100ug/m?

(n=1) ocontrol
h=

(n=7)

(n=7)

200

(n=T7)

100+

(n=6)

2 4 6 8 10 12 days

o(Bu):c-AMP 100ug/m¢
o control

300 ‘ (n=5)

progesterone ng/m¢/1X10° cells/2days (mean+S. E.)

100+

2 4 6 8 10 12 days
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ml/1X10° cells/2 days & (b L C, 8 ~1OF"—® P
SO INE BT,

MD(@,%M%@6BE@@@NH%%Q
ml/1X10° cells/2 days -, FE¥sMEED 6 H B
26.1+3.6ng/ml/1X10° cells/2 days it L, 8
~12f&D P W% 8%, EHEIIE L PCO
#F%5 (Bw,cAMP 0& 3% P 5 IR £ L,
ZDORIGHER X OE B SWHER D F— T%O
7.

z =K

BRI, ZREARL & & b DR RERL L,
steroidogenic potential % H3 % X ERK 45T
Y, *OBENEM~NEEEEY s XIFTIRK
FONTWRERRRT S L%, IIEORIE
i X O PCO & IEH I0 B @ steroidogenesis ®
HEXBET S ET, BEEAEHEYFObDLE
zbhb, PCOXIEFINE & LT 5 BRIz,
gonadotropin ¥ X O steroid = 4+ & v U XL 0D

EE R b D e\ IR & D AT 5 N

TH 5%, IR S h 5 BRI AR
DRREBUCHIR A D B 7o d, AEECILINENE S
DWHWERE R X OB EM O EER L 4,
DRRaixni, FHAME L o v iTo%k,

PCO D IBfak+ A v & VIBEIX, FAEFIE AL
DignZ &, B X OME < DI T % Ifak
DELCHBOD S Z & XV HEIPRL, BT
BEEANLE VERBIE L MEIEBD T o,
AEBRCcIpfa®k o LH, FSH, PRL o 3 &
DT EE RN EVRRE LIS, PREHOTE
AV EVBEIMOMRIREE, KEMFOE
DFISY% > BE0% DEEZ R L, B DIESICE
WTh, JIREFOED A EER R L AEL
1P HFEE L ehole, 2Dz & Xb, TEHE:EE
VY DIIRRAA~DOEY AL BEREIZ, active 7rEL
DIAZ TR, BEABIC X % passive 7eEL D
ABEETH B LHERIE NS, McNatty?ic X %
&, SRREHAAIEE, R0, LH 8L O
FSH (Bic LH) HIZBRARED DM E - &
LTw%, McNatty 3Ifak+ TEMA AL = v
DRIEIIL, PRBOFREL ATV BH0 L
BRI 50, AERTIZTCIEKER S

609

ElLle, Zo#ER, FSHERRIERAQ.9mIU/
mD RO DD 2M2%FRD bR ie sy, LHE
94% HEIER A (1.9mIU/ml) Ll EThot:,

LH 3IPfa@ e s\ C & R & [k, 59
Fafiensh, A3, 1 & SRR T B et o
EfEZ /R L, PCO Tixiifavk+ LH «, Ipjaty
WA, PEIE B LCEE (p<0.001) OBEEY
AL, RIS L miEREOETH ok, bh
bhi—FOWIIc X v PCO oA, KT
TAEROBAER T 1 L 5 LH 0 F 5145 WD
THDHEHRL TV 20 LH p ks
IS BRI O s 53, BEREAe %
EDELIREFEBNCHIHFET S L0
& ot

PCO optHcix, FSH ZWMET, X O'LH/
FSH ratio D32 IIfEE, B iEmiEo
OIS 53 29719 L X T\ 5 A%, PCO
B DR BN R O BB aELY S0 - REW
REY¥s X O steroid A BEY, ¥ - PR+ 0
FSH RE B L, IMiit#ioEw I & oific
ERYADRIDOI L LD, %@FSH@%%
BE—RRAE3E 21w,

Dpfa¥k = PRL R, SRR EfE
wR L, i, R LIRS BT B it TR
EE2RTEOWEIL BB, KERTIZL W
ORI e iR RS, Tl L REhT B
CREDCEME & e A EM AR Lz, i oFRMEMm
o PRL fEiX Mo S R2OREE, MdioE L v BEx
ARUTeD, ZHEKREER L OFEHRoR b r Rk
HbDEEZ LIS, HE, PCO DRHE I PRL
DBIET LR D RSN, PPRKEFR IO
KM PRL B, PCO & IFE# I,
FHICESABELRDRVE LY, Tk
LIVEER LTS X 51z, PRL 0BG IIBEW
TH5.

DPfa¥Eh P REEE, DPRRBARURE, ohHE, 4aHR L
IR RO CEEY RT A, ChRTEEIN
X0 BRIhicEgBNERRofkLY <Lt
D P ke s IRt o C LR T A 2 & (K
1), 3 X OBIER & h 5 BERIBEAR R oo AR b BB
RBNCHE>THEINT 5 2 & X b, BERNEMEOE
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BRI UEMRBEEREL TS D EELDR
%, PCO DIifaE s X OKBILF D PRER,
DRRafA4IE & 2 IERAEDETH O L X D, in
vivo IR \\C, PCO XINfaii#nih & s iEmsk o
PEAREYFHOLOLHAIINS,

Nk androgen I XM DM BT R D
hatfie, it iicRkEErz, IVRIEIIC
BEIEE % = L . Z 11X androgen 73 ster-
oidogenesis DFHEIRBED TH v, INfIDHE
CESSENEMROMBREOHEM, IV
aromatizing activity ® _EFIC X D, estrogen ~
o aromatization A IPREEAS I HE K & e B e
D EHR IS, BEEBNEMRED androgen 7
WRFEELETHHORK L, BEERFEME
% & @ androgen % W T 5 & &YX D, an-
drogen D FEEA MM IIFKEMBTH S LE 2
BhTuwb, ZhbofERL Y, PCO DIMfaEH
@ hyper-androgenism O JREE(L, LH OFEHHE
Bz X 5 FEMF D hyperfunction IR T % &
HEIND.

Ji4E, PCO TiX estrogen XEETH H, T4t
androgen @ extraglandular conversion IZ X %
ESEMEEL T EDMEPRH B0, AE
Ex iz B8\~ C, PCO OFRMIMA estrogen & (3IF
Bafibh i & i E R CINITE X b b s
EERTHEBREIRDbhinolcZ &, B
ORI E, /B Bk, DRRaiiwisl - 2.05+0.31,
0 2.3240.64, # 8 2.2940.681 ¥ L,
PCO : 2.1940.182 £ < EREBDRVC &, ¥
7= &3 D PCO TREE O IEH & £ 5 FEFIIA 75
¢, extraglandular aromatization D%} & 72 % g
B HCK DIEFIE ESBIWCWIFEL VT L
X b, K o PCOEE #l T i, extraglandular
conversion DA R EERTH 5, birvbill
PCO 131} % estrogen 73 WMZBE 3 %5 —@E DO WF5E
X o, PPEERNECE, EAEEREILE
ErRT o LY, HERPENEMRS X OB EIE
WD E,SWITIEFEIINR & EZXR D27 T
L3k b, aromatizing enzyme DEEXEE L T
W3 D, SEAERRTIRET E, ERE D PCO
L EE I A, i cAEBEED W L XD,

HEREE36% 4 5

Z OO IELENTRR I NI,

srRBENEMRO P oW L T, SAHEED
A E VRGO RE T ¢k, PCO WXIEH PR
Rl L4 FREO P olbEERE LT\, B
B~ LH 2%im L2846, BENEERO
LH receptor %/t L "C adenyl cyclase &M% &
AT LI X b A cyclic AMP & #ihn X,
% second messenger & LTCHrE VIEA%
BT E#E 2 bhs, Channing®id, 7 2 FEREHH
fan 7o R8T, MR LH RE O R EIR
L7 BRI AR, basal @ P 4 UMMMEE T
B 50, LHEMCK3 5 P o ubsEmo sk
BFCTHYH, FladE LH BEORIICEIL
TeRERENIE MR, basal © P S WIXEETH
55, LH G332 RISEERRTH O L
HELTWD, KEBRICK T I,
BB, %88 & PR R X ORI LH B2 & E
YET LI, BEBENEMED basal © P4
WA R T 25, AR LH winexi$ % P o
WEEIN O IGHE, AR T T 5 EABRD b
o, PCO =31} % JpRask - LH R E (I fa iz
L ERE, DURRARIEA, FEAX VAR (p<0.00D
DEMEXRL, PCO RO ERNEMEE, 4
W LH e 32 SHEMETLTWw5 b D &
Eixzbhs,

(Bw), cAMP i% cyclic AMP o EAT, il
[E%@@®L, protein kinase DiEM#AL, protein
kinase L X AfEx« D& v 220 VR E BT
Thre v fERxEbTEIRTERY, BERN
Mo P oWcEL, RIBREBEL 5,
PCO sk sza i, (Bw,cAMP #in
Xt U CERNE L& FARD P o REino X
R RLTWA Z & X b, PCO R D
MR v =Tk, P oo —#E o steroidogen-
esis CBAL, BER WD EEZDLNS,

b —EOREERI D, PCO LIEFHINED
EERBENEMEO LHEMCN T % P oo X
D ZERIL, PCO HET IR s L 0K
i LH oFfrysiEc X b, BREMEEO
LH receptor ® saturation & % \~{% down regu-
lation 1. X % available site DA VIR T %
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