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Monolayer Culture of Human Ovarian Thecal Cells
—A Study on Morphological and Functional Characteristics—
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(Director : Prof. Rihachi Lizuka)
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EFe bIRE X o AR IR la 2 B L, FEEMAaE 2 M collagenase % OF hyaluronidase
CTAMEL, Boh-HHARLI0EMEREEE L, FTERAENORBEESOEEKRECL Y,
ERNEABORBAO RV MR L, RWCTHBRLEE T, SEMRF Lo REER & 36-
hydroxysteroid dehydrogenase (38 HSD) {&E#: % 3EB L7, 38 HSD {EHI#60% DB &M Bt
THY, T HIIFEEHEBD steroid-secreting cell & fibroblastic cell DB LIIZIF—FKTH LD TH
D7z,

RO XELSWAT v 4 Fid A,-androstenedione (A,) & progesterone (P) ThH Y, A, (35
BEiic31.6+1.9ng/1 X 10%cells/2days & B 7MW I h, ZOBRIFA L, =P, FEEOHW
(9.0~21.3ng/1X10%cells/2days) 238E&E10HE %@ U <Rz, Estradiol 0 5%, EHAVET
Bl

EHRATF e FRW~O=F F e vOFBBYKRELIL A, LH/HCG DML D Ay PO
SWEAERGHCEE S, LH 10ng/ml X h# 4 %, HCG 10ng/mlic X b #9 2 fSc#gn L iz,
X, dibutyryl cyclic AMP (Bu,cAMP) 12X 2>T% AP OS5 WIABSUGCHKICRIB S, Bu.cAMP
10-*M iz 8\ T4 4f5 8 L, LH/HCG ’\@ﬁﬁﬁbifnﬁﬁﬁﬁ“% HEERT S EET LD, By,
cAMP i=xt L TI310H B % CRIGAMRIchiz,

PEXb, KB BEEREMREAT o4 VWA TH S & LXTZRBEICIEE S 1, B
b LH e HE & e androgen 20 & W~ 5 IO in vivo TOREESR & K5 & & 38 b lc S his,
REOTAEZERE, SBOKED in vitro TOWEL+LERTHHEELORS,

Synopsis  The aim of this study was to establish a monolayer culture system for human ovarian thecal cells
and to investigate their morphological and functional characteristics. Theca layers were isolated and
digested with collagenase-hyaluronidase solution, and dispersed thecal cells were cultured for 10 days in
plastic dishes. - Histological examination indicated that there were no contaminating granulosa cells in
isolated theca layers. . Various histochemical studies revealed abundant lipid droplets and 38-hydroxyster-
oid dehydrogenase activity in cultured cells.

The major steroids secreted were A,-androstenedione(A;) and progesterone(P) A, secretion was very
high during the first 2 days (31.61.9ng/1X10° cells/2 days) and declined thereafter. P was secreted in
moderate amounts throughout the 10 day: culture period (9.0~21.3ng/1Xx10° cells/2 days), while estradiol
secretion was very low. Subsequently, the responsiveness of cultured thecal cells to gonadotropins and
dibutyryl cyclic AMP (Bu,cAMP) was investigated. LH/HCG and Bu,cAMP stimulated A, and P secretion
in a dose-related manner. The maximal effective doses of LH and HCG were both 10ng/ml, and that of Bu,
cAMP was 10~M. »

In conclusion, it was evident that these monolayer-cultured human thecal cells could maintain their
morpho-functional characteristics during culture. Therefore, this culture system will provide an excellent
model for further studies on the functional properties of thecal cells.
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FHPEAOINEELHEEL, BRlem Bk
(1.0~2.4cm) T, MTHIE ZARICVWHP S
FREIEEHEINAIIRES DT, IPELE
Wk L 7, #E U 72 # 1& 1% phosphate
buffered saline (PBS) #CT&ERIC 4 Clo T
FL, 3EREURCERICEEL .,

2, FEMEORERE

B 7o BB YIBR - L 0, JRfER 7 B <
RHEMEYRE ALV HL, INREERSE| -
BEH%, % 4 5EIL, EAEEEET CINaEE
BAE Y 5 5 EREMEE Y B — 7 e
LCBELR, ROCRA/NET I CEMERE
B oIPfaEENTE, EbREMEBELIEEL, o
NEBEENLHEmMB L5 LT 1MoL L
THREE & Bl U 7, 18 O i R R o — 301,
10%+r=<=V v CEEL, Bt HEREBIHEL
7z,

WD ODFERE % PBS THE L cl~2

1, Sigma) 0.2% - Hyaluronidase (Type 1-S,
Sigma) 0.2% &I T304 37 C TIREHEL L,
T 250X g T 5 REE, RiERERIEER
%10% Fetal calf serum (FCS) (GIBCO) ¥sin
Medium 199 (M 199) (BRABAEDRHFIER) I
THE LT, (R T4~10ml D FEFED10% FCS
Aon M 199% bRz ¢, €y 71 v/
XD FEMFER 2 ER L, - 0—i%0.4%
trypan blue THA AR L 2o, MERGTENR CHilg
¥ - MfRAEREYFEL, 1dish b7 h EFMkE
1X10° &4, Falcon ® tissue culture dish
(35X 10mm, #3001) T2 AATZ,

BEEEWE & LTI, 10% FCSERIIM 19912GIBCO
® Penicillin  100U/ml - Streptomycin 100ug/
ml * Fungizone 2.5ug/ml Z 0 x 723 D% H\,
1dish H7-92ml & L7, 8£#1337.0C, 95% air-
5% CO, D FTIT7e\, BHIRIRWRD 2 HE
CEBRESBETHRLUTCIOBEE FCEE L, ¥
BRIEAT v A FRERIE D2 —20C I CTHkE
FAEF LI,

N, st & L, NIADDK X h 8Bt iz
human LH-1-2 (AFP-6332-B, 131171U/mg),
human FSH-2 (AFP-2844-B, 52261U/mg), #H
figgs X IRt X e HCG (ot 36H-2-H, 13676
IU/mg), #—83K X v & X h i dibutyryl
cyclic AMP Z{fH L7z,

3. BEEFEMROWREERERE

BEEMRGEN M AAEEESC CEESEL,
E B —F o M kg % Labtek tissue culture
chamber/slide (#4804) kCHs#L <, FioM
BALFERRE 2T,

(i) Oil Red OfgRi%ta

10% =1~V v C307EER, Oil Red O T10
4, XSG & L C Hematoxylin © 3 5% L7z,

(ii) 36-Hydroxysteroid Dehydrogenase (38
HSD) &M

Dehydroepiandrosterone # #£'8 & L TH >,
Levy et al.'V 0 FEERHFEDTITInDlz,

4, A7 w4 FEEE

FEEW I & fuiz estradiol (E,), proges-
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terone (P), A,-androstenedione (A,), testoster-
one (T), dehydroepiandrosterone (DHEA) D&
& % radioimmunoassay*™ic CHIZE L7z,

5, MUETHOMLE

BREEOKER, Student D t HE, XiE—TTE
B ¥ & Duncan @ multiple range test 12 T17 /¢
W, p<0.0508BE&XFEEEHY L LT,

EERHE
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KA~ OFREM - FMEOBADHEEY
AL e, EEBROHEE, FKEMEKO —H% HE
Lt Led, N1omml, ERRTNTHKE
WeNABOZI I, BHE - MECEALZR
DIghyD7z,

2, BEEFIEMIEORED ABEREZE

BRI AR X BRI & > TIRITSE
LB 4 OB SEESh, 1EOI L D

Bl BERAEROFEAS (HE &, 200X)

K2 %100 HoREME (100X)

929

TEFEBEMBE I, 15.4+2.3X105(H (M=+
SEM, LIFR#EE) (6.0~32.0X10° @) Th b, W
MBI R VBB © trypan blue AEfRS I X
BEFRE, 70.8+2.8%TCH ok,

BRI, E MR, —3 L RERe
ROFEBEHREEZRL (K 2), 1dish b7 h1x10°
Aoz b, 2 HEB0.7240.16%
10°f8 &b L M 2 8, 8 ~10H Bic
confluent DIRREIZE L, 10A B O EUL1.80+
0.30x10°ETH ot (K 3),

—EORBRIZKTI0E BB Miar fiiss
L7cns, BEEfiasd 7 &350 H & ChEFY
RLT, ,

3. MBALERBR ,

(i) Oil Red O JERF % (K 4)

Oil Red O iz X B3 & T3, EEEMEROM

B3 Growth curve of cultured thecal cells

20F (MSEM)
(n==5) i

(X 10¢ celis/dish)

" N N

0 7 4 6 8 10 days

B4  Oil Red O fERFZE (7 HH, 400X)

s

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

930 e b NRFEERAEE o HE M &k

X5 38 HSD#E# (1HHE, 100X)

fREF SR OIRERR RO,

(ii) 3B8-Hydroxysteroid Dehydrogenase (38
HSD) &M (K5)

Dehydroepiandrosterone %8 & L CH W72
BEREB L, BEFREMRHE - form-
azan K3, BH36 HSD &M 2 3D Tc, BRI
MR 038 HSD iEHxg—cixiz <, 38 HSD
BEtEMRE & 38 HSD fettfifa B Licicd, F
BIRAL 3 DDOREFT, £ 4« 100EOMAIIZ DU
38 HSD E 0B &L H 2 C, 38 HSD BHEX
HEE L, 3EOREETOFHEN. 7T
2.6%THotz,

4, BERBROEBIKRE, LI, WBELTD
FEHERRXOMOREE

W & LTV 10%FCS % in M 1997 o
AVEVEEE E,PeA,+ T -DHEA & A
5 a4 NI 2w Tikl00pg/ml AT, X, LH -
FSH*PRLD =7 F b 2 & VDWW TIX1.9
mlIU/ml LIFThoile,

F, WML L TTFEGREDOERSD & TR
CRICHETERAE LB bhMlny, FEKE
MREA—&ETCIOERMEEL, 2 BEBCER
BRI Ehic AT e 4 FOBEHIE L,
A, E,  PHISEIOREERBR CHERA L L
400pg/1 X 10°cells/2days LA F CTH o7z,

5, HEEFEMED R T v A FERSW

D) RERrZ1L ‘

BEEBATRABRE O BE B A~ D A, O W%l
FELTHRBE, K6RLIX 524K & T

HEREE36% 6 5

X 6 Cumulative A, secretion during the first 2
days of culture

(MSEM)

(n=3)

(ng/1%x10° cells)

036 12 2 78
(Hours in Culture)

M & Ficgiml, ZTOHKRECEEL, 48KHET

7T b —RRELR, o TERE ST VIR

DOHFEMED A, » T-DHEA P« E, D5 WDE)

i, 2HEBCEEREYTHRLGHANSZEEL

7.

M, 1EOERZ 1IEOIN L »HFh M
i duplicate X% triplicate T1T7g\y, 5 EIDK
HEEBD M+SEM 2 EH L7,

(ii) A,-androstenedione (A,) (K 7)

A BBERBKEBECLSWIh (2HE
31.6+1.9ng/1 X 10%cells/2days), % D% ZEIT
WAL, 4 HBEB®rS.1+0.6ng/1x10%cells/2days
T, 6B BLIBEAIERRD400pg/1 X 10°cells/2
days L FTHhotk, ¥, 2BHBE 4 HEDOHKA
BEEXRDIRE,

(iii) Estradiol (E,) (K 7)

FKEMBC X 5 E,03WiE, AP EH~TIE
Wiehind, X, A, LRI EREREZRL .
2 H B2.1+0.2ng/1Xx10%cells/2days, 4 H H
1.0+0.2ng/1x10%cells/2days, 6 B B LABE 3
ERALTCHY, 2HEL4HEOHMIAERZE
IR,

(iv) Progesterone (P) (X 7)

AKEMB X2 PosWE, 2HHEI0X14
ng/1Xx10%ells/2days & FEBEH/R L1 H L RE
w k& L (4 B B :13.4+2.5ng/1x10°cells/2

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

19844 6 A ; : A
K 7 Various steroids secreted by cultured thecal
cells =
(ND=non-detectable)
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days), 6 H B 1221.3+4.0ng/1X10%cells/2days
©, 6HBLKIREE TRERE-THOL,
2BH&6,8,108H, 4HB&6HBOMIE
hEhEBEELRD,
(v) Testosterone (T)
ToOSWE, ¥E108 KM% ® L T400pg/1X
10°cells/2days LA FC¢H o7,
(vi) Dehydroepiandrosterone (DHEA)
- DHEA o ZipiL, E, L EkoOERm %=L, 2 °
B122.0+0.01ng/1X 105cells/2days T, LIBSHHR,
L7z, ,
6., =7 Fheryv, PO, dibutyryl cyclic
AMP #pnsEhk ‘
%%mﬁ%@o%ﬁo:frbnt/ﬁok
cyclic AMPIZX 3T ARIGHELXZRANSL LD
human LH + human FSH « HCG &, i+
#BL 5 % cyclic AMP FHEMA TH % dibutyryl

931

B4 8 Cumulative A, secretion during the first 2
days of culture with or without Bu,cAMP (10-3
M)

S0F OO Bu,cAMP 1073 M

&~ Control

{(M3:=SEM)
(n=3)

N
(=
\

o
T

{ng/1x105cells)

0

036 12 24 28
(Hours in Culture)

cyclic AMP (Bu,cAMP) #3EERIZHIINL T A
T RrA FDWMANDOEEL B,

(1) BRFIZAL
- Incubation time % ¥ % 72, Bu,cAMP 103
M HINK OFERIN OB E D, BEEBIIAR A8 &
TDO A, ODGWHEREBLIZEZA, 8D L 51
SHHE LV MHOMICER L EZ X RDIED,
Ml & I THBEDOZEILILA U, U L24RSRE DARE
BREW 7 b —EL, MEOCEDILKEIZL
A ERD Tehyotc, $E0 THEERBIAHE24EE O in-
cubation G, £=7 F } = &'v(1~1,000ng/ml)
& Bu,cAMP (1077 ~1072M) o F E—K G iR %
KD, RNTHRRKEDRE LML C10 B REgE
L, 1,2,4,6,8,10BHECAT»A FOWE
RN TE N EVOIEFHORBNE L RS
&L,

M, SEBRIXZ T h duplicate DEZE % 3 [EF
ORELTITie2keh, BEEC X 54 3EOK
BEERMOEMED N DX Dicd, BT
B~V MEEXZHAWT M+SEM & H Ui,
OB, FREEBENCRTAEHMALE Y OME
Ho@ERNEFR—TH DT,

(i) LH/HCG

HCG #1~1,000ng/ml @{%E@%ﬁ%fa‘%éﬁ
I L C24RRS R LB & D A, +PE, 04
WDOBEAETARTAHS L, HCG X A, & PO 45U
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K9 Effect of HCG on A, secretion

£ HCG (1~1,000ng/ml) & A, 73 (24K5f)

O HAERIGHER, A1 HCG 10ng/ml © A, F5W~

DEROBAEWENEZRT. HCGIGMEED A%

WEX100% & LT, HCG HnRED AL WEY %E

TER, 3EOEED MESEM ThH5.
o——e HCG

Gmm o Control s HCG 10ng/m¢

pmm——— Control

N
<
=4
Y
~N
(=3
(=3

(Percent of Control)
043U0Q 0 quBdIBY)

P=3
[=3

LT T Lrep—

1 10100 1000 1 2 4 6 8 10
HCG(ng/mE) Days in Culture

10 Effect of HCG on P secretion
P AWz, M9 ERBRICERL.

———< HCG e———e HCG 10ng/ml
------- o Control >------¢Control
I r
200 200
2 [ o
+ | =
c | o
S | )
o =
k 9
t O
9] o)
Q 3
c 1 &
m 3
Q 100} o= -ommmmomnans {1002
| 1
E
oL e R
1 10 100 1000 1 2 4 6 8 10
HCG(ng/m¢) Days in Culture

Xt Ulng/ml CRIBECIEA LB, 10ng/ml
TRAFIBE G 2, MRMHCGIEHEM L A,
SWHE2.1410.296%, PoOW%1.74+0. 44518
el (K9, 10). ¥ 5k100ng/ml, 1,000
ng/ml i\ Th, HCG 13 A, & Pioxt LRIEED
REmLic, ¥, E, foWest LTk, HCG ii—&
DENRE R Ishole,

%\~ HCG 10ng/ml & ¥sin U CFBEAE 4 10
HERZEL T, HCG IR X % AP B W OB B DR
BB Y B Th B &, A, ~ORBIL 1 HBIZD

HERFEE 65
K11 Effect of LH on A, secretion

EwRAERGHE, Hic LH 10ng/ml DR O
HRZELZ R T RENERIICBT2RETH S,

100} o——o LH I0ng/nt 4100

O=====0 Control

501 450

(S1192 (0} X | /Bu)BuoIpaualsoIpuy-tp

Je-Androstenedione(ng/1 X 10° cells)

T 700 1000

LH(ng/mé) Days in Culture

AHEWH (2.14%%) ©, 2 HHDEEZL.09~1.391%
CAETLE(®9), ¥7- HCG D P~DRIBEIZ 4
HEZC1HE:tRAEBERK I R (4HE
1.68%%), 6 H BRI 01.0~1.265 (KT L
7= (K10,

iz LH (1~1,000ng/ml) OE5E2405E 0 A 5
rA FOWMERT2HREYFATCHB E, HCG
LR—DERBRED b, Aib, A, EPOSW
X LRIBENCER L, RAEREE R HCG &
MU <10ng/ml T, ZOBEICE\TA,ZW
4.06f%, PoW2.79f5cHholke (K1D),

LH 10ng/ml DR oZEHHE(L S HCG L[
ROBEEEZRL, Ay ~OFHIL 1 B B DKL 0665
EEL, 2 HBUREIZL.28~1. 595 BT L7 (™
1D, PrxfLTiE, 2.056~2.10f5& 1 HB X b=
RARVWHELN0H B £ THu e,

(iii) FSH

1~1,000ng/ml OHiHE T FSH O %) R % & T &
%5 &, Ay & POSUNCH U CEBE CHRIBIICIE
L7, BI'b, 10ng/ml A FCREELRET,
100ng/ml T A, 77 #1.8%%, 1,000ng/ml 3.0
e ime Lo (K12), P41, 000ng/ml
T2.9% Chote., —F FSH L E, 7 ic 3 &
E z fohoie,

WIZ Ay P AW % R o BB LE &
TH% &, FSH1,000ng/mlic X b BIBIEHRD S
501 HEDOART?2 HEUERE S HEERE
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13 Effect of Bu,cAMP on A, secretion
EBERIGHER, H1C Bu,cAMP 10-°M 0 %8
DO HHELETRT. Bu,cAMP JESRMEED A, 50
B5100% &L, M9 LABRETHTRTLE,
ot BU,c AMIP
(107°M) 1
s Bu,cAMP ;
| ----oControl o--=-=Control 1
S00f 1500 ;ﬁ
a
[}
a
e
o)
[+]
a
S
IOOL ------- O = = O = = O = = =0 o--o--——o----o--—-o--—-—‘o 4100
0 0

1‘0" l‘()'6 |I0‘5 I‘O" 110" 1‘0" 1 2 4 6 8 IIO
Bu:cAMP (M) Days in Culture !
¥, 4 A BLEL L AIMHIECER T A 0NR
»dBhi, é
(iv) Dibutyryl cyclic AMP (BuchMP)
107~10"*M o # £ %5 B © Bu,cAMP 0 5
BURER DO A 7 » 4 F WM RIETRHREFH T
&5 &, Bu.,cAMP RHERIGHC A, £ PD%
WERBL 2 (X13, 14). B, 10°M ﬁ*?)ﬁﬁﬂ@i
MREZRLIAD, RRKEDBRE LM TA, 5
Wa4.4+0.865, PHWHA.4+0. T BMmME L

(Percent of Control)
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X14 Effect of Bu,cAMP on P secretion
P Ao TRI3 E R RR LI,

Bu,cAMP|
(107°m)

O Bui,c AMP ] Ommmm o Control

o= === Control -

o
=4
<
e
o
=3
(=]

(1053u03 jo uBOUBY)

1001 100

-]

4 6 8 10
Days in Culture

N

10771078 10°° 107 107° 1077
Bu:cAMP (M)

DIz, B, @R L C—ZFOHREY R I ehot,
T Bu,cAMP 10°*M D8 % B 2L
BHTHRD E, A TWA~ORBIT 2 B B4.56, 4
HE6.165T, 8 HHUBESRE FTEAYRT O
D,10H BB\ TH3.46% LB L oIk B R A
FRichTwic (K13), ¥4PoWRALTH,
3.9~6. 15 DEHE CI0HRIICH 72 b IZIFEITVIR
TR RA R T (K14),
% =E

DRBBERE D AR D 7 121, in vivo 12 BT BB
ge LRI, in vitro I\ C AT MEER 4
ZOBEETARDENEETHS, Bioe b
BT, BELEiIn vivo TOHFZICITL K
KIMEE bR T WA 72®, in vitro DERRDORE
MOARAREILD, ARRIFBZEOHRRLIED
b MEERWTHID YRR FREMRE L R L
b DTHY, FlcilfXize bizkiF 5 in vitro
DRBEREVIBEAPDRTIHERILERE DO
ThHEELD,

R, INBLIEIERE ORI AR BB R
WHERBORBHITH YD, < OhOmM R
ST HRI = DEBAREERESER
THBERBERORA - @A L b L, ¥
THREERVEBAEERCESAELT, @
HBEROHA, dish 17 b OMilakx L v F
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Hie—EIRkTs, @ BEOriimlLicHar, A
BHARTHEBRPOT AL TCEEARYEL 5
0, BERTIEL v, @ HEROTTHEYR)
R T HREEELE -, @ BRI VTR
NE VGBS, BAMBRESC ORETE
BWrEnicw, FKEMEEBENEMRE - BEaHa
LB, HHE, EFEINEELERELOL
BB TH D, E0FETFOhE, —HHRBEEE
g HmELT, O BBAREERCELT, X
D in vivo X DEIHOLBETORETDH 5,
@ BRAEIZ X Y MIREESRID 55, FNLE
zbh, BBERERZTRIBECHEFCERERAI
b WHBERTH 5,

AT R T B EEEMRS, B KEESF O
A7wA FEAMREZEELCLDOTHELED
DERFENRD D, WL OLDHRBERRE &Nz
7c. %3 Oil Red O fERFRE T SR D feE KA
FEBH &, BEEMEEO AT v A FELEIRE X
nte, T Levy et al Vo FEEic X b, BEEM
farhic, A7 e FEAMRCERENTHHIL
HSD {EW:2GE S h, RER X 2B EMREA
TeAd VEAEYETHIHRTHAH LERT S
ERNTER, M, BEEMCI36 HSD B
LMo ® A SMEEL, 36 HSD BRI
609 T H o7z, Hiura et al. (3B 72589
R W, ‘e P ORFKEEZ, (1) fibroblast-like
cells, (2) theca gland cells, (3) transitional
cells D 3BOMAEL v 7eh, AKREBZFEID
X b 7%, Graafian follicle D NFEBEE I s\ C
3E oD AEEE, (1D (2 (3)=26:44:30
ThH, ATrA FHWEREETHDR(2) &
3 THB, TERNTWB, SEIOEZEME,
HHERN « S B % disperse LicdDTHB L &E
%5 &, 60%D3BHSD BRI, KEHEBEF DO
cell population ¥ B XL C\W5 &EBbh %,

R HIBIE R\ T, BEFEMROAT »
A4 FSWEREBAT oA FOWMETF N rE
VADRIGHED 2 0DBENDRE LT, £OR
B EEXREMRILZED A, LFEEOPEY S
WL, zoA & PoSUWE, LH/HCG & Bu,
CAMP Z X 2>CHIBEND Z LB LMT D

HEmE36E 6 5

fo. TOMBE, 1970 LY, T TRRE
PR TH LM ERDD, kT MOITE
WThH DB KW B“wo-cell, two-
gonadotropin theory”, Bl b3EMaE X LH ©
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DHWE AP rRELTABTH DR, b KK
D E, AR LT, FECE, ELEREL
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