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@ EERFREMIC ) 5 EEERA T v A FiL progesterone ¢ 1, SEERMEINE T OBRE - it
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"' ® estrogen substrate, FSH D3EfF7E T T estradiol AP, BBEKEMHRC S\ CEJETH O,
RBBRAEIRSR, ERIIROMOD estradiol HPYFRICERVRDOIIRVC & LY, aromatizing enzyme 0
BEEEENCH O,
P EDRER X Y, in vitro X ) Et@gﬂﬂ'&ﬂﬂ%@ steroidogenesis |3, B ERBEMAEY R oM, EHI
B DMCERBOEIRD bR, BEEFBEMIC KT androgen HWTTHDOBEAN R Hh, LH &£
WREXED—RTHDLHEEIIS. :

Synopsis The purpose of this study is to determine the steroidogenesis of polycystic ovary syndrome (PCO),
through the comparison of steroidogenic potential between polycystic and normal ovarian cells harvested
from follicles under 6 mm in diameter in vitro.

1) The granulosa cells were cultured by monolayer culture method, while the thccal tissue by explant
culture method, at 37°C using' 5% CO, in air for 18 days.

2) - The cultured granulosa cells and thecal tissue grew successfully under 20% fetal. calf serum w1th 80%
medium 199.

3) The major product secreted by the cultured granulosa cells was progesterone, and thc dlﬁcrence of
steroidogenic potential between normal ovary and PCO was not significant. SR

4) The major products of isolated thecal tissue were 4*-androstenedione and testosterone. Particularly,
the cultured thecal tlssue from PCO accumulated more androgens, in companson w1th that from normal
ovary. ‘ ‘ : ‘ s ,
~5) The secretion of estradiol by the cultured granulosa cells was low in the absence of estrogen substrate -
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and FSH. There was not appreciable dlﬂ'erence in the capac1ty of granulosa cells from normal ovary and

PCO to secrete estradiol.

These results suggest that stermdogemc poten 1al of 1solated granulosa cells from PCO is comparable to
that from normal ovary, whereas thecal -tissue from PCO has more androgemc capacity than that from

normal ovary.
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AR T & % BRI R O R e R, B

#L, FThbo ster01dogene51s ZIEFINE - W
B, BRELic. v
%ﬁﬁﬂ&bULﬁi
1. EBS R
ﬁ%&LtEmW%mﬂu FEGEIA, T

IR 1 IC, SEEO TR IT24R D HASRIE DIEF -

\

PCO-Sterondogenesm-Cultprc-Granulosa cell-Thecal tissue

#1 PCO ZH# criteria

D $—EEARE

2) BEEKHR0.2ml L, FLP (#)

3) Clomiphene (+HCG) iz T EkIi¢-3

4) LHCRH tet 1<C LH BB SEBRA071 (20 mlU/,
EFEH B

% - it (1975)

TolE, BB L-PPE AR Lic. PCO 1461z,
RO AID268 D> B 32RRIEDELF « FFfd PCO
2M criteria? (F 1) &Ll EGI BRTIE
Wix T L, ﬁ@ﬁmﬁﬂmﬁ%gﬁﬁm%ﬁﬁ

- ERRLREFAORESREORRRE L Lis

SRRE & LC1Ipiaens - o 6mm LIF o
SpRa% F -, PCO Fifad L iR EIRINE ©
— MR ABERRCHE L, — e S EOREK
%k&mLt %m%%m PBS FriEEC

'ﬁﬁ%ﬁb ﬁ&%ZﬁﬁuWk%%hﬁbt

TR DOBRE :
ﬂ%ﬁaLtW%%&w@LTm R AR

% pﬁgua)mlt;:l LH, FSH, estradiol,. progesterone

EROFEREABZC LY, ARRZREL
7z. PCO %%@@,ﬂtﬁlj&%{ﬁbi progesterone 25

- mg ﬁﬁﬂihf(ﬁ;@ﬂiﬁn{il"ﬂﬁﬁkﬁfﬁﬂbt

3. REEBRAELOLOTHEERNE

BE#45%% (% Falcon @ 75 A 5, 7 B tissue
culture dish 35x 10mm (% 3001) %, -HEEEHIL
DIFCO D TC 199L GIBCO 0)20/ fetal calf-
serum (LLF FCS), pen1c1llm IOOIU/ml strep-

Vtomycm 100pg/ml- @iHA’CZIUX_‘/’L bORFEHL

£ % @ culture dish 1z Zml @iiﬁi&%ﬂﬂx.,

lzﬂﬁﬁké @L% BEFELMTIT°C, 95%
air<5 % CO, L L, %éﬂfﬁﬁ%ﬁbf%ﬁﬁ@
‘MimﬁﬂmL7WJzoﬁ@&%o%okL

REEMAROLETRER, + ) v RRENLAHE
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%2 Culture technique of granulosa cells

1) Removal of mleldual follicles from ovaries
Asplratlon by 26, gauge needle &
Separanon from folllcular ﬂuld by cenmfugamm at
600-g. for 15 mmutes , .

g ‘“Suspensnon of cell pell

ing) '

jal of ‘ovum e

D!Dh‘%ﬁﬁﬁé %@—*“K% 0. b/ trypan blue ’Ci
AR 1, Thoma o fmERFHEMN b C MfgdfR
RO 2 BETH. * OHEHEE 600g, 1047
B L, 20% FCS ¥pn TC 199 ic < 187 ik

U7z, §Ha% 13 10°cells/ml culture media,” :k'*,}%
WL Zml/culture dish k L=

2) FEMROBEHE R3) |

IR T A B EREEITEER Y PR
THZEDFRETH B, FREME-CLL trypsin,
collagenase 75 & DALZER) T HURIESLEE L 70 5.
LTAHR, v IlROBE, B HEIRR A B
% icsd, FEEMRROREICIT BB (explant
culture) R/ Lic. ZBEEAEE, FREM
IR D IPfa% PBS #&E LB s + — VICA
h, SEEEEEE Ty 40%], PBS t2~
3 EITEEER, TR ¥ b BRI O A B
7, FEEARY RAEOMBEME L i EET 5.

o

it

~ aldehide, 1% OsO, o_BEEX{TO%.
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£33 Culturc techmque of thecal tissue

1) Removal of individual folhcles from ovaries
2) Aspiration of ovum, granulosa cells and follicular fluid
by 26 gauge needle '

-Cut follicular wall into four pieces with a small steel B
knife

‘Scraping the inside of the quarter follicle with platinum

3)

4)
loop and suspension in PBS twi(ﬁe B ‘

5) Rémoval of thecal tissue under the dissecting

microscope

Fragmentation (1 mm? fragment) of thecal tissue after

resuspension in TCM 199

6)
7) Explantation of thecal tissue (3 pieces) in 35X 10 mm
Falcon tissue culture dish

8) Culture at 37°C in a 95% air-5% CO; for 18 days

SEEERSAY TC 19912C 3 [EgEEH, 1mm® o
A ZIER, —8e AR gEL,
dish 1 72 & 3 % Rifi, K&K 2ml/culture
dish pnz, 18HMEEE L.

3) saE VBRIEE

2 H BB £ B UcBERIRIE, —20°CieT
TRRSRAE L, BEEIKPIC B Shi: progesterone
(LLF P), 17a-hydroxyprogesterone( [} F 170HP)
estradiol-178 (LA'F E,), estrone (LIF E,), an-
drostenedione (LAF 4,), testosterone (JJFT)
% RIA® @ CHIE L.
O BETERFHERE

BRI I20.25% trypsin a;~CEé%E¥ME@@¥
W EREE, EHIC HER T (FA%RIL
¥, EIRLT cell,pe]let' 3%, cell pellet %
PH 7.400 7 = 0 BB B & I 2 7:2.5% glutar-
iy
BhhE =%, — A CikEE, Epon 8121z /@HEL,
LKB ultramicrotome CTHETIF#ER L. %+
DEEIFN uranyl acetate 3s kU8 Raynold I
rrEREALEL, JEM 100-C BFEMENC
TEHERP L.

‘ EERRIK

1. BBEBOEBEIRS GR4)

& EORER T growth ‘medium » UC{ER L
BEEKI, 20% 084 T FCS g Eh T\ bl
D, FHERLREBEIhLEMEAN EVREY
HI%E Liz. growth medium o) ZfE+ANL = VB

~culture
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% 4 .. Endogenous hormone concentration in
the growth medlum‘ and control"

S [ conn
Progesterone . pg/ml | 42.3 | ’8%.5“
Estradiol o Jml 9.6 - - 281c
17a-hydroxy progest;r;/n:ﬂ b B 2“‘1.9: ‘ 296c
T&stogteronc v og/ml | 40.0 | . 506c ,
#*-Androsiene dionfpg/m 120.0 | e
H mIU/ml <‘1"9 |
FSH U/l <1.9

* TC 199 contained 20% fetal calf serum

Mono cell culture of fibroblast originated from ascites -
of CIS patlent

¢ Steroid concentration produced by fibroblast explanted
at a concentration 1 x 105 cells/ml medium :

X, 20% FCS ¥ TC 199 % 2 B, 37°C,
95% air-5 % CO, FR&E LigorrL e fH
HEIRL, F7 control } LTI FEEZE IR
FORKMEER L, BRI RAEET T
2 HREERE, BRRPCEEhsgBrrvey
BEvR L. Hedifagil - o 6mm: BPUIF
DINfE & b BRI LA FREARE o BERERT
1%, P':8.2ng, E, : 890pg; 17OHP :39%0pg; T :
180pg, 4, : 340pg/10°cells/2days. A L, ohbd
L HEE L growth ‘medium 2S5 HIN B KL E YV
D TAHETHDI.  Fio control L growth
medium L ORIC HBEZEIIFR D b s ore.
- BRI e o0 AE BT R,

ﬂﬂﬁﬁ@, PCO FRfa X b ¥R U= SRRrE AR i

o -Hematoxylin-Eosin v P Rix, WE & S1cha

R TH oL, KIIEAY, By
2L, ﬁffﬁ%*ﬁﬁ BESFD 7 r<F /72751./
T e,
%%ﬁﬁﬁﬁﬂﬁ@@h*ﬁ%@ﬁfﬁ‘ﬁ% (EE
U
REAIYIRE R Xt PCO ﬂﬂﬂ@éﬂé@%ﬁﬁﬁﬁﬂiﬁ@
X, W& & LEEE 3R L0 culture dish K

FEH1 PCO Sfd b REL 2k R oR%R
10 B o fLEZBEEET R

ER2 PCO §ifg X biRELL f;wﬂ%%ﬁiﬁ@iﬁﬁ 8
HH D{i*ﬁ%ﬁﬁiﬁﬁfﬁ

HEAE L iR (viable cell (3 F54 & 6 FEREILL
WENETS), IEARD #E%x st —
B LR RE S R D vie s, KR
HEFMAREORBHREBL R L, BBESHBXY -
128 BiCw BeRs k2 R Sk, 14 B B RTREH
famddxigR L, %EE@IDCMW@&ﬁ@I
D HIBE LA T,

4. %%mﬁﬁ%eﬂﬁ%ﬁﬁﬁﬁﬁ(?ﬁ ;
2) SR E
FNEAR BRI B E 36 [EIEE L b culture dish }EEE
AL LAY, OB BB cell migra-
tion 23E0 bhte. HEE 4 B H X b BN BEC
EW 7 bR MR OSSR OBE A R D h,
BOMAROMAE 2 &= — 2, BE#&20H BRi#E
0 BFENERD B < 7 b, culture dish X
D HEE LA, RIEEBREOB, BhIE
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EE3 PCO g v BELCENEMBOREE K1 Steroidogenesis on monolayer culture of
- BHHOEBHEBMAE (x 18000) - granulosa cells .
GC: =1 vikfE, GER: }Eﬁﬁrj\ﬁ@ﬁ: F : fine _ , progesterone
filament, R : ribosome, P : polynbosome M: g pco
Paviy7 e » |5x|03T : (ne16) : D'ncrmal
R "
%2"0"'“3' (n=26)
-gg ) T otz (02200 (nz10)
B sxi09y
551000
%2’ s00k°2”
a 3 7
~ 17a-hydroxyprogesterone
v . ' " IS v ‘ . e ’("S|) g N
D|EAEDEL\ BT, £ ORBFIRRROEE §'000 (e |
BIVREO LB © #R, BEGRMREIDY ﬁ‘é 500 (ﬂ)ﬁ’:)" (ﬁ»
culture dish [T A% L 18, 48F:R T 3 d B
cell migration 3EE¥% Sha HEENE BTt S ool o (ne18)
gy Testosterone
%éﬁﬁﬁkﬁkﬂmja:_%%mbfhgg FEO «
1%, 4IE OB explant culture %ﬁi b B %E 100 L1l -'s(w (;ﬁ) ' (’oﬁ.

MLt
5. REBENEMEO BREETR (3?23)
MBEE iYL, BE 7 ribosome, polyribosome

pg/10°cells/2days
(mesn +SE) -
g 8
=3 >
_—

fine filament, A/ MafksED Hhvie. Eik(k 100 11 H Al Al &
MBI ORE' < H 5 BE/IMak, % o BIFE ' " ‘pays i culture”
B, R B ORER D cristae %53 3 BFEE o : : o
DEG PV EY T, ERLE I A CRER, DU, RIRREs E I REY BT 50, Ak
NI RO PCO PRI 5\~ C ki FAE LT D HRFIC R W THERICER OEIFLE Linho
VAN (e 1.
6. %E*iﬁﬂﬂﬂ@”bﬁlgin%?ﬁk%ﬁ Z> steroido- 2) 170HP 45k
genesis: (X 1) : , : PCO PRigR O RINfakC P.o #1090 1 D
L PHW ' HWERRTBE Iepyof:, BESHBEEZD 2
SRR < SRl 6mm LI F or/IRa X b B A B&ED S WED Figix, PCO Ppfa 750pg/10°
L ER RO P4k, 0.1~0.4pg/cell/2 cells/2days, %t fRIPBa380pg/10%cells/2days & PCO

days ThHote. Zhe WL, BRI 15mm IR 2 DR WEBERTT DD, &40 HE
Pl EoXIRlE & b $RER Uic BORB Ay, 2~4 kkbfﬁﬁ%@%ﬁﬁb%h&#ot

pg/cell/2days D& B0 PE W LIz, PCO Fifa 3) E, E, W

T35 4 H Bz 9.5ng/10%ells/2days, ' xR IFHa BEBENBEMR T 33 % E 5003, xR
TI3E2#% 6 H Hic 17.5ng/10%cells/2days @ P 41 fa, PCO FpfatticABchb, LrdEEE4H
DE—r MR Lic. BEIOHBED2 HEEDOP HID*OnWEZEBCETL, 9 H BT
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X 2. - Steroidogenesis = on explant culture of
thecal tissue

Progesterone

{n=11)

ng/me wet weight/2days
(mean+SE)

-_ N W,
T
3 : .

i e a0

an+SE).
N

(me:

ng/me wet weight/2days

e T R (n:

'&@oﬁm,,

ng/me wat waight /2days
(mean + SE)
- N D

n=8) (n=8) 6 )

[ N T - W
6 8

0.05<P<0.02 0.05< P <0.10

(1) o 4 :
At Androstenedione - -

ng/ e wet weight /2days(mean + SE).

0.001<P <0.01 P>01 . 0.01<P<0.02

Fak ERHIREETH D, 8 B BEZOSWER,
*f RSN TR fiE R FHEASTED bhion, &4
DB BTAEREDOEXIFLE Lok, M,
E, 1 PCO Jpla, <BIMEmAFCI VT, HBE
2HB X YBRIEFRETH k.

4) androgen (4, ROT) 7 =

4, RO'T Ig & 0 androgen 73 i THE T
»bv, E, LIIOHP i r by LETHOk. ¥
- &4 HEE, PCO SfarxBIfact LSEY
RLTWEED, BANESWECEEOEZIRD
bilehyorta. .

7. FEEHERE D explant culture RIZIET B ste-
roidogenesis ([ 2)

D PHW ,

- BERFEEMR O Py, - PCO ﬂﬁﬂamﬁﬁﬁ
8 HH L_4.7ng/mg wet weight/2days, }RBINIAC

BEEMBE33% T &

13T 4 HHiw4.4ng/mg wet weight/2days @ P4k
DE— 7 EHEL, TR BEE OREHIT WY
ﬁ%l(ﬁULva7 %,

2)E %M

'u%mﬁmx&”'

3 T/\M
T%M&%Lfm ﬂﬂw@lblwowﬁk
*ﬁklﬂOW@oﬂﬁ
zEE‘4EEoT%M%@ ZFRZ R 2.9ng,
1.3ng/mg wet weight/2days & IEFEIRfa D 2~ 3
fExm L. SIS

4) 4, W S

DRI - ¢%®6mmkﬂﬁaﬂ%wﬁ&0v
PCO Pifg X b #FER U7 3EEARK explant culture
REBCTHWINBATF v FD5 L, 4, 4
WirkkThh, PCO FifacTiy 4, DWTTED
fErH B b e, B k%% 2 H B IT 22ng/mg
wet weight/2days O AfEXEY, 2HH X 6H
HOOWEITHBIRD 3~ 4f5%mRL, £D5H
WEBCEEDENEE L. LrL BRI
WEAERE R L, $5#E 8 B BURIIFEERE O
ﬁ%@%ﬂﬁ&&ht<kb 118 B X v BRHEAR
BE & oot '

# -

PRz R 5 EEMEKS Th 5 BRI
fa, FREMEE, BEMAED in vitro I ) Ric ste-
roidogenesis DERFNIL, IIRIDRERE, S,
BB L\ > —#o life span ZFHT 5 LT
wwfﬁ%@ﬁb PCO opR%RFET 5 LT

IEHEIRBZ $s1J %, steroidogenesis. & @*ﬂgigﬂj
&ﬁﬁ?b LB LT D. :

B2/ AT BT B steroidogenesis 0)1@”]‘0\_[@’,% LT
i, SERCHE UoRg, RS, BEAHTX
LR E-CERBTETHS. SEIOERT
L7z growth medium [C&HF I A AL
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= VIREWR, BHNEMEOBRBEERCKT S,
WAT v A V& B UHELHEENRD B

z %, RO LH, FSH & % 1.9mIU/ml [JF
Botez L Ly, BEEEMED steroidogenesis %
a3 % kT, growth medium RO EEEE O
gonadotropin DFENIAEER TIIHA LERL
TIvbotELZLhS (FE4). ;

- BERPNEMRoRBFRECBET 5 £
YoF% < oM Xy, IPaoRTEoME
i X B BB BT B REWMO R 2R
CENTEL., BRI X VR L
FEffac, FEAMR L RS TEUL e
L0 B Ihs EREMEEEEY 2T 5% 0w
L, SRRatI - oS/, ML~
THRA CBEEARORT, SRRk oRE
MERTZ LR MbR TS, SEOEN
B Ra o> BA B RE & =B ¢ 6mm [T o H/NIpRa
R Licics, oM s oM RBHENR
BB & LM%\, £DDREHRED
FEBEEBRRL U 7 BEOK AR D FRHEE M B A R I A B
L RIRRDERIE, FRMET CHE LIckR, growth
medivm CEBINDLEEAT v 4 NEERLEE

Dot 2 h bR X b, steroidogenic
potential %7 Lig\ Mifa0fFER, & BB+
@ growth medium O AT VERBICIVR: A
BLEzIWbDLEEIRS.

o

PCO mjRRBEE % in vitro )Y b EE Ltéﬁﬂﬁ |

BEDTARWR, FOEBHNEEAT v 1 D
i) X b aromatase deficiency D EJEEM® 23R
ThTuad, bhdbiid PCO o estrogen BB
BALT, REMmERO PEMIIRMCBTS E;, E,
VAR PCO R WTHOTUEBYRT Z &,
FSH $5ic X b JREEIR o B, fED 230
bbb, aromatase activity OEEITH
ERITH B LHER'Z'® L. 4E O in vitro T
FREME, RREHEROBEERC KT, MR
IRk Ot PCO PRlan &Rl E, 2ihic%
R@Boohishrotc (M1, 2) 2e&nbd,
B VAL TOZTh bOBEEIRETEL DL
Ezbhb., PCORRABLRNS estrogen FHHDIR

it

1011

RBpEL T,
androgen’ |2 1 % E, B &HET % & o4mE?
bERd sy, BHE Kasuga o@EVICRES
harin<, iAo E,; E, {Eix PCO BFEwc
BWTIRIER—THOI Ehb, KM Lv <L
D E; OFfEIc X 5B LE 2 v JIEER
iMoo E, fEix E, [Ho400 1 ThHHZ &1,

SEIOBERCE TS E SWEIHHFETH
5ZE00h, REVSALTO E AEFROTUE
LEBEETCELIDEELbNS.

¥kt 5 E;, OoFBEARTIMCEEL T,

RIS TH 5 0p°, REMBETH D DH?,
Tho Mlila o BRFR C L350 ThHB0
P REESROKHNTIE I TS, E, 5
EXrEofic Lo, PlROEEEH, TokE
BRIVEETHZ LIZE S T Thina, S8
FEREMRR E, WEIR, HEZ I D
DHEEFRD b5, BRENFEMRCsTSE
BHERAT e A N3 E, Py4, ThHY, B

extraglandular aromatization. of

- HgEE ci3=F o T E, SN RKRThHL L

DHEPLRLNEN, TIRAAEIND estrogen
substrate X2, aromatase activity [CHEEHE R H
T% FSH ofF7e LisWIREE T3, E, W3R
BT LTCHENTHD &V H5E 2 FrlO?) —
BV Th S, FEEDOFNEMEORBEERC
81T E, SWEIAVETHY, PHWIRIME
T sowc L, BE4LHH 1) JHET
L, 9HHURECIREREL DL (K1)
A %, estrogen substrate o 7\ VIREECIIEELTE
Mfao E, £EREBIED TEV - LRI
L. =7, MO explant culture R IIT
% By R, BRI YE B X R
nTwsd (K2) 7, FEMEC ST ERNE
ML, 8o 4, ‘T 7t ¥ @ estrogen subs-
trate DFEENBDLNB D, ThbHOFERED
Hbn By OFBEEATM I FEEMECH B LT
ETBHZELFTERCLDEEX LRD,

P BAL Tk, BEMaOREMESL L
X OBMPRERO ZR XY, T IR
BREFEH, Aok & X, healty follicle, atretic
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follicle o A& 1= X v, EE#EMRE © P4 13K
WL T AP EE 2z bR TWA, Jilagkiio
healthy follicle & # % 55 15mm L) o kHR
Ba X b ERER U7 ARG o P 43U,  2~4pg/

cell/2days % ;R3O L, 4ME0D BEEERT

ERA L - IEeIH - o 6mm LIF IR O
PCO' Jifa X v #E L7 EhrEMRa <1, 0.1~
0.4pg/cell/2days. (K1) L1050 D | BEDOP &
WERTFRTCBE L. FRREHRRBCI VT,
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