Japan Soci ety of Cbstetrics and Gynecol ogy

BAAERE AR ESMEE  AcTa OBST GYNAEC JPN Vol. 47, No. 8, pp. 726—737, 1995 (£ 7, 8 H)

RO L JIREETOREEE-RFREF £ L T—

t NN DOFEE -

BRI« A -

FASH & AT+

RIRFEEMWERIERES T2 7 — (EE: RIE BB

B’ B

Z R

Human Folliculogenesis and Local Regulation
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(Director : Prof. Akira Yajima)

&

UNREIX, Uk, SFEBIELTOY 70—
N BT -1, TEREZEHYIC X primary follicle,
preantral follicle, antral follicle, mature follicle
FEEL, RECHEIINES, ZOIPROXE
B X UEEIRc U T, KR TS TRAERAS UMW
FIEREEEDY, KRERREZRLL TS 2 LI1EH
S5HTHB, LirL, O3> b a—HPuE
IR L&, RBEIED 2 I3 EEINEOZER
REEDS, FIEFFICBWTED X S IKHFHHixn
TWahlE, BEDE I AFMIZHEBAL Tui
W, iz, & NIRRT BIT2EFIZOWTH,
BFFExt REREL S in vitro FRFE DR S, Z 0D
HEIDR O,

Zot MR T 2 /EARTFIZONT,
bhbh 4 g THRE LIAMRY, SEFCE
SNIEER b L ICRET 5.

WRNHR EHRH®

1. #oesR

WFEtRiE, FEBERAEFMRICREREE
HID 7z DICHIR U 7 IEH BRRR 2 H 3 2 515EH
DOIREMEB L, LERMEIVEEF BV T2KE
& OAHR H BN BRRYIER & 7z LRI D SRS AH R
TH5, RSN PIEEARBICH LT, 1) X7 a
4 FERBREERHRNT L L CGAERER SN
Ad4 binding protein(Ad4BP) Y, P450 Side chain
cleavage (scc), 38 hydroxysteroid dehydro-
genase (3HSD), P450 17« hydroxylase(17«),
aromatase L ED AT a4 FRIVE Y EKESR
& estrogen receptor (ER), androgen receptor

I

(AR) ¥ DA T a4 FKRIVEVZRK, estrogen
EEDI:DDEELEER TH % aromatase DIE
, 2) Epidermal growth factor (EGF), Trans-
forming growth factor ¢« (TGFa) & ZD%E
£ C% % EGF receptor (EGFR) RNTFELFEES
BB TZDOEAPEHENTLIRERIVE Y
WXt 4 % % & 4k Growth hormone receptor
(GHR) 7z E OB ERF, 3) MIIHEEORED
® 2 Ki67, proliferating cell nuclear antigen
(PCNA), Ag nucleolar organizing regions
(AgNORs) %z £ ORI TERER 7, #HFI5E pro-
gramed cell death (apoptosis) DREIZ Le? DF
3R & terminal deoxynucleotidyl transferase
(TdT)-mediated dUTP-biotin nick end labeling
(TUNEL) #2112 & % DNA W1k % BRRg B aric
BWTHE L7,

7B, SNEREFOMERIEAREDRS, M
estradiol & progesterone {HH & N FERNEH
BZTHREL .

AR, RIERFEFTHEZESDARD
bLITOh:bDTH 5,

2. WsEhk

1) DNl SE

AHFRICBIT 2 MAOSEER L CRL
2. JEIEUREEE, —J8 D spindle shape O JHIAEERL
JEHHRE A PN &2 B D 2R8> &, SLAROMET
2RV EENLSLETTEL, REIKE
(preantral follicle) (ZFENFEMIEE N ERBLT %
bIUNREL RIZEL T 5 U0k, FEIKE (antral
follicle) 1ZERREREDSTZRK & M FBEHIATE B & O
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®1 Ilas & UHEEDOSER

OufE @ JR4REFFE (primordial follicle)
FBEIRY  (preantral follicle)
FBUIK  (antral follicle)
REERL  (mature follicle)
EAS4ORRE  (atretic follicle)
FEOIM (dominant follicle)
FEF IR (non dominant follicle)

ik BeEEE
BiEEE
=EL
F2 RERINFE

JRRE B & CEED S YRR R
JREEIIRE 893 1,140
FKEYNH (preantral follicle) 13 7
FEE IR (antral follicle) 40 25
BEIREANEE 11 0
FAsHIRE 19 28
BEREE & 0 16
BIEEE 20 24
Bk 44 58

BB STERERIC B B & 02 7s o 7290, B
AINFEIL, INPEESEAR URAIIRANES b DL

EBELE. BB, TFRNAIE X > T3, antral folli-

cle OHTRERPEIN 3 R & JUf & EREINAE, HEON
WE S W% FEFFEINE & RI[ U 72, PASHIE
faix, FEREHIROE A L, AL -3
OHCFHE NI E Urz, EiEIZ, WOWEERE
DEF EF 2 5N HREEH A, BigHEMAL L U8
ECHEL T,

NS D> TRET L7 DI 2R 2 12
~L7z.

2) FEATERGE

UNBARAR 1T, 4 %PFA 12T 6 ~1205HE T,
T 7 4 IZTEE L 3u OESYIF 2R L,
R L2, insitu hybridization #, AgNORs,
TUNEL ORZRICHE L 72,

3) SIEHERBILF

Ad4BP, scc, 3BHSD, 17a, aromatase, AR,
ER, EGF, TGFa, EGFR, GHR, Ki67, PCNA,
LeYDFIRIT 7 h T NREPERE v TREE
R T U7z, SR AIE, Histofine Kit (Nichi-

VURY T A 727

rei, Tokyo) % F\v>7z strept-avidin biotin perox-
idase (ABC) ¥z ClEfT L7, BERANICIE, #EY)
BREZR ST 7 4 VIR L 72 7 = U ERIRER
(2mM citric acid+0mM trisodium citrate de-
hydrate) & A#L, microwave (500W, 1543) &
IO HUREMERBIE L7, 2 eHIE, 0.3%H,0,
1z & O NI peroxydase # 7oy 7 L, K
B X Uf phosphate buffered saline (PBS) T¥%
L7z, 2D, BAFRFREER ILD7: % normal
rabbit serum & K& €HERE L, —X¥&K
(over night) B X UZX¥ifk (304) EKIGE ¥
7z, FEfuzix, DAB K (0.001M Diaminoben-
zidine+0.05M Tris-HCI buffer+0.01M sodium
azide+0.006M H,0,) ZH\7z, &% DOH AL,
B L &2 ORTFEZ#FT LI, B8, $XTOHE
FIZ B W T negative H % \» I3 positive control
PHITL, ZOREEEHEZRL .

MpEFERE DT H % Ki67, PCNA 13, A
OO HIZ b » 2 B % O E & labeling
index (LI) #8H L, &EHEAOHIFUIETERE & FHfi
L7z,

4) in situ hybridization &%

in situ hybridization WG A L 72 oligonu-
cleotide probes 133*S T L 7z, in situ hybridi-
zation IRIEA T OFIETHIT L2, 3hbb, B
NZ 7 4~ %% pronase (0.25mg/ml in 50mM
Tris-HCl, pH 7.6, and 5mM EDTA) TZE&IZ
T30 AL L, DWW TIRD 7 & F vk
(0.25% acetic anhydride in 0.1M triethnola-
mine buffer, pH8.0) 21T\, Z D, 1EHEL -
oligonucleotide probes (10’cpm), yeast tRNA
(500ug/ml), salmon sperm DNA (80ug/ml),
509% formamide, 10mM Tris-HCI, pH7.0, 15
mM NaCl, 1mM EDTA, pH7.0, 10%dextran
sulfate & 45°C18KF ] incubation L hybridize L
72, TR B ¥EETE, autoradiography 2 ¢ mRNA
DA BT LICH & ¥ 72, negative control
121 sense probe % w7z,

5) Computer image analysis (CAS) 2 Xk 3
aromatase FEMEHIE .

t MINEAEA TIZ, aromatase DIEM: % E A
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ET&ER i), CAS (CAS 200, Cell Analysis
Systems) & THH L 72. BE{&HJIC 1L, aromatase
EHEEET 2 EPHISNT L5 b MBIk
(HHUA, Ishikawa, HEC-59, OMC-2, MCF-7)
D aromatase JEMEZ BEEHIE 3 5 & Hic, 55
faiz st U G R E %2 TR CAS 12 & D &
EEFMML. ZOMEED LI, FIEERD
aromatase &% & @A L 72,

a) aromatase Hl5E

Bz # M K £k D aromatase I 5 12 1%, tritiated
water IEx Wiz, Thbb, BEEKRTIC1IE-PH-
androstenedione % fil 2 24K incubation, % @
#, 5 %charcoal I THERDFDRAT oA Rk
VEVERESYE, EERFOH-HO RHEL
aromatase J&E(E 2 HIE L 7z,

b) CAS Z X 2 f##7

BErEfpaskix, » 5» U charcoal CTALEEL 72
AT O4 REBREEER A R LU, BEi
DSHBE(L L 7218, ST testosterone 2% 24
RRfIREE L7, Mila7 oy 7 % v b (Cytoblock
Kit: Shandon, USA) 2HWwWTH 7oy 7{LL7
#, aromatase SR A Z fEfT L, CAS 12 THIE
SRIE A HIE Uz, SO aromatase S BARAE A
%, EHECAS AW L,

6) AgNORs Ot#Z

[ioXZ 7 4 BB OINRER %S, 50%HMEREAR
& 1 %formic acid+ 2 %gelatin ¥ %= AW T,
BE2E D T30 LR LIRSS AT 5, s
NIERIE, &2 ORHOIE, #EECOwT,
PRI NTBAOEIR 2 A7 L, ZD
B R EH LTz,

7) TUNEL 0#%

apoptosis 23 F I 7 2 BRI, MIEE O &ML
apoptosic body @ H IR & ¥ DB E L 4%
725 TN DNAWIE S8 o s, ZORH
M 3’-OH KimiZ bitotin &% dUTP 2&E& L T,
MBI T apoptosis 2K T % H#EHS, TUNEL
B ThBH, BRI FEEITCORT, £9, &
KuERi ST 7 4 #20ug/ml @D proteinase K &
W T2 KIS ¥, DNA WiisEBEOBE 2D

<. DWW THEM peroxydase D 7oy F > 7

. 66.2

HEREATE 8 5

21TV, ¥ TdT buffer (100mM potassium
cacodylate+2mM CoCl,+0.2mM dithioth-
retiol, pH7.2) 2%h0L, TdT KIGH (0.3U/ul
TdT : Gibuco+0.04nM/ul biotinylated uridine
triphosphate : Boehringer Mannheim+ TdT
buffer) 12 T KIGE® %, ABC Hic & 3 3§
#, TUNEL BMEME %2 R IC D W TRET L
7. 7% B, positive control i DNase 1
(Stratagene, USA) %, negative control i
dUTP D v i TdT buffer % Fuv 7z,
R

1. A7 oA FERBREGHGRFORKE L
JRTE

A7 a4 N ERBEREEHARET Ad4BP i3,
P450% A 7 0 4 FEREBEREE FOBEEE MR
DETH 5 AETNOEERASIcEELRT T
H3, FELTTY MZCBWTZDOREEIED &
BNTWEY, b MNIBIZBLWTREHERAIN
Twiv, SE, & MNIRICB T %5 Ad4BP OFH
EHERT 572912, Western blotting % fifTL 72
£Z %, bt MIfEB & UEARIZ53KD O Ad4BP
DN PDFERIN (K1), TOEHIZE MIIHE
WHEIRL TWw5b 2 L3R 72,

PRIEFE IS Ad4BP O KRB OBETIZ, K
BN X2 DRBEBED sz oz, L L,

Rat follicle corpus
ovary 1 juteum

45.0

31.0

215—

1 JifgizBF % Ad4ABP O IR (Western blot-
ting)
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preantral follicle I BWTix, EEILL 7- 8Bk E cholesterol ﬂ] 3B HSD
MFE OB RAEDSFE D o L7z, antral follicle B & ( see )
BB T, TR, SRR DA% o2 pregnsnolone = progesterone
B RELSHER S Nz, —F, BT, b - e )
T OFMEMILIZ O AFEEL T iz, Ad4BP i3 Db aotane | | proetyrony
A7uA4 NERERLD, 3P REMLBEBLT C 17 )
wiz, dehydroepi- androstenedione == testosterone
EHICBOTIE, A7 04 FEEMERLES L andfosterone 11— o
5N BEEBERRIC BT, BRI, SRR < estrone estradiol
HICREL, AT7aA4 FEEBREDOLNZL %> 2 AT a4 Rkove AREHRE
TBMEEA TR Z ORERHEEL Tz,
2. A7 04 FNEHEEBERBIUATa4 PRV 2ICAT A RERNVEYORBBERBERL
E UZBEKROFR L B z. PBIZBWTIE, scc iZ & - T cholesterol 2
a) A7 uA FERKESR 5 pregnenolone ~, £ \» T38HSD Iz & b

17a AR
3 FEUIRE (antral follicle) I2B1F517a & AR DOFIR

aromatase ER
4 ZEUIK (antral follicle) W31} % aromatase ¥ ER %35
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pregnenolone %» & progesterone N\, X 5 iZ17a
IZ & U progesterone » & androgen -\, & IZ
aromatase IZ & D androgen » & estradiol ~\E§zE
Bans, B, IhbRT a4 FERERD
PREOFEBE I > TED X 5 WCRBET % 0 2HRE
L7,

scc, 3BHSD Db FRERR TR, K
YRR B X O preantral follicle 12, scc, 38HSD
DHFBIIRD Sk o7z, L L, antral follicle
B X UBRBWIKTIX, Er U CREMRT, 25
W —E O EFIRAE TSRS I b RFEL Tw
7z. %72, scc, 36HSD @ mRNA iZ in situ hybri-
dization ¥ & - C, FKEMLICHKR T 5 Z L8
MR & Nz,

progesterone %» % androgen NEZ #& 3" 317«
X, FIAIIEC 1358 & T, preantral follicle &
2RI RELSEE L 7., IIEAEE Y
antral follicle 3 X U RREINAE D ZE AT 12 78 <
RENRD 5h (B3), androgen % TOREH B
antral follicle THEFKIZZ > T3 Z LHRE X
N7z, 17« ® mRNA ¥, in situ hybridization ¥
W & DR IR T 5 C LR S

B BYIZ estradiol &K % D & ¥ % aroma-
tase DHFENE, REAINEI, preantral follicle T
8% 51 ¥, antral follicle TIFFEBR L2 WIlfg &
SERI R FIR L T AR s vl B
PUNBITIX, FERIBNIRE I 2 ORTE & FILE <
MR ani (B4). aromatase D mRNA i, in
situ hybridization ¥z & V BN MR FHHR T
32 EDFEFE I NI, T D aromatase DFIRIZ,
— DO DEAFICHER S Nz Bl D antral follicle
HBodTt—@oO&THolk., LkHBoT,
aromatase DFH L 72IIE X 7 04 F&EE
BT RTSER LI TH D, LA aromatase D
FE U % EEINL L EE L7,

SN BV TiE, 17a DRELED Shi:
% aromatase {Z1HEA L Tz,

b) A7 a4 FK)VEVZERE

antral follicle & TOFEMILIC BT 517a D
F¥1¥, androgen FTO X7 oA FARBMNET
T2 LEREWT S, IO androgen 2MER & ¥

HEERGE4TE 8 T

£3 Ad4BP L A7 uAf FERKEBERORES

Stages tcy%I(la Ad4BP scc 17a aromatase
[R4ATRka G - - -
G — p— —_

Dk
(preantral follicle)

IR
(R#IRkE)

F+ 4 ++ |

T
HENE G
(antral follicle) T
G
T

+4 F |
£1 %1
=

G FERBR, T @ BN

E3 5701, ARDFEEBPRARTH 5.

AR O¥31X, preantral follicle OZEMHAKTIC
FI UEE®, antral follicle 3 X BB T,
F& LUTHEREMECE R L (K3).

FASSIRIIC BV T, AR DRESTED Shiz, |

ER OFfEIX, FEIBIRE & preantral follicle i
338 59, aromatase DFEIH L 7z antral fol-
licle & REEAIRRE D FERIIEMIRE 12 Z D FEIHY 54 <
mH oz (K4), ER OFIKIX aromatase DF
WEEBEIC, FFEIMEE LToMKR2EET 5.
DWEETHZ Z LHHEAL /2,

RKIWCATuf FERBEORED X L &R
L7z, scc &1, JRREFEE 1> preantral follicle
o EE U CEREMIZICHEIRL, progesterone ¥
TOR#ZTTH 3, 17« iF antral follicle 2> 5
DOFEREHN Wz FF L androgen DEEA {23, AR
1&, antral follicle LARED FE IRRE O FERL AR 1
R FIR L, BRIEMIZIC B 3 estradiol EE4
D7z DHEMESS antral follicle BIREICERT 5 2
EWBHE S DI Ro Tz, aromatase B FE IR L 7
antral follicle i estradiol DE4RES 2 HEH L,
ER 2/ L THREDEE R & S I T 2508
T2 Z Lo HBEL 72,

¢) aromatase ¥EME{E

B EestrogenEAMBEHEKOEER P
aromatase YHMAE &, RFREREOMHBE %K 5
Wwir Uiz, WEORICIIEREZMHEBEEGRLIED 5
L, CSA 2 & b aromatase #&1: % Mo AIRE T
HDZEBHBAL, K62, TNERBEEHD
ek AR —1® & 72 U @ aromatase % iR
& L I estradiol fE%E R L7z, SBT3
YER AN —® & 72 U @ aromatase R
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aromatase 7 () r= 0.959 F4 IBLICBY ZERERTORR
%ﬁ%é%§6OJ MCE; 7
" gifa%  G+T G G
5001 5 ISH T
4009 OMC-2 SR 150 0 0
3001 HEC- 5 B I
200- S Olshikawa (preantral follicle) 10 0 0 0
| AP 37 6(16%) 14(38%) 0
100 HHUA (antral follicle) 6
0 —_———————— R EIRE 14 6(43%) 10(71%) 3(21%)
0 100200300400500600700 6
aromataseVEPEAE  (f mol/10° cells 24hrs) FASHINAL 31 0 0 0

5 aromatase {EME(E & FUERL OB OMHBIME

aromatase ik
20007 sprEiminmE 2007 estradiol b
(OD/cell) (pg/ml)
1,500+ 150 T
1,000 1004
a
500 |_T_| 50
0

T R
avs. b: p<0.001

6 FREFEMHE (OEAEHR) OFERIE aromatase FFH
FERE L [V estradiol fE

TS

B, EHEEEEED oM, —F, ME
estradiol fEIZINIIARIACIIER WML, K
DA TV EFEIIC BV TIE, FERIBH
MEHCENT 22 ik b, BERESAKE LT
@ aromatase JEHENTLEL T 5 Z EEH S »
WK oiz,

3. BERT

a) EGF

EGF BUIAERBICB VT, mRNAB LU
EOVIVTORRIFED SN h o)z,

b) TGFa, EGFR

TGFa, EGFR &, F#HII B X O preantral
follicle I FHIHLFRD & N3, antral follicle PARE

TIZFEPMAD & SR M TGFa /&L,
FER M EGFR 2YBEL Twiz (F4).
TGFa 1%, in situ hybridization 112 & D FEBEHH
IR T 2 2 LRSI Nz, ZORRLY,
TGF e« 1 antral follicle PAREIZ, ZDRZEAKRTDH
% EGFR & #:[5 L T paracrine S HitsR 2 = A

ISH : in situ hybridization G : FERfE4ile T : &R

TWwa Z eI R ST,

K TIZ, TGFa DHERETIAIZ —%3‘: WERD S
o3, ZBEETH D EGFR ORBIIFED s iz
Moz,

c¢) GHR

GHR X, SHE#HE L. REABEOINE TIRIZ
EAERBDRD oT, AR O EREMD
D2NNU%DARERINIZWCTE Mo (F4).

i, WEFHTBEEEEL Tw 3 EMAETIE GHR 3%
BRCREL Tz,

4, MHRIETERF & MFUSEEER FORR L/
1

a) MHfEEEsER T (Ki67, PCNA) g

Ki67TDF 1%, preantral follicle o FE%7 EHIT
WCHFIRDBAME L, antral follicle, piEWINAE Tl
A & FER A E D & 1, fﬁﬂﬂ@i%
FWESERTH L BB »TH-72. PCNA B
FETH o7z,

b) HifEEHERF (Ki67, PCNA, AgNORs)5
PR R R

Ki67d LI 2B 7 R L7z, Sifgw B % Ki67
5 M 0 B9 1%, preantral follicle, UF B4 #§ antral
follicle, #{4&H#H antral follicle, ZFJ&UNiL D FEk:
FE - FEfEHifE, B X ORI O
stz BRI BT Ki67L] &S id 5%
&8l antral follicle T, LIMOEEZEZ 2D 2D
X, JFERUNAY & SR AE B antral follicle, # {4 #A
antral follicle 8 L UFEINRROM TH -7z (p<
0.01). FEHEIC B T, preantral follicle,
YNEEHEA antral follicle, #H{&HA antral follicle,
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Kﬁ?770 H% *% P <0.01
0 [%E*\iﬂﬁﬁ‘iﬂﬂﬁj T l ﬁﬂﬁ%ﬂ}ﬂ@l
* ¥k
50 - ¥ t;‘ -
40 L1 r T
% Il -

e i

PM PRPANDfNDI D S PANDfNDI D Atre

P(E‘IIA Bk A A AR | p <0.01
80 ¥ % ";f = £33 *x
70 *k ] *% *f T
60 ] N ] =] T
50 S 7
40 T gL
30— I
10 T
I [ “

PMPRPANDf NDI D

M7 DPfFE L Ki67, PCNA labeling index
PM ; primordial follicle, PR ; primary follicle, PA;
preantral follicle, NDf ; non-dominant follicle (fol-
licular phase), NDI; non-dominant follicle (luteal-
phase), D; dominant follicle, S; struma, Atre;
atretic follicle

S PANDfNDI D Atre

EIEOMCEREEZRO R P o Tz,

PCNA o#ERIIZ, B 7 12nR Ui, BRI
B2 PCNA D LI BEFEIRETHRE LR, LI
MOEEZ#2RD2001%, R LT
preantral follicle, JFFEHA antral follicle, #{4&HH
antral follicle, EFIIETH -7z (p<0.01), 3
EHIAE B\ TS, BASHINET & preantral follicle,
FREIEOMCAERENRD Sz (p<0.01).

Ik B> %5 AgNORs IZFIE D X T DML
TRD S5 h, FEAEMEC ST 5 LI
antral follicle THR&E %D, LIMOEEZE R

» % DX, preantral follicle & JEfaHA antral folli-

cle, # & antral follicle, F/FEIL TH o7
(p<0.01)., FEREMPLIC BV TIx, B &
preantral follicle, FFEIFADOMICEEZEZIRD

HEERE4T% 8 5

®5 IEFEINEINfE L L EIGHINEINEIcB T 2
Ad4BP £ X7 uA FEKEERDRE

Cell Ad4BP  scc 17«  aromatase

type
5 G +or— — — _
1 TR O -
FEIRE G + + — +
or AN T + + + _
SHWEIIIE G t+or— - - —
il T 5 + n -

G : fERfEfE, T I

#£6 HEFIMEIIHEIIECEITS17a & Kie7TOBMR

17a Ki67
Type A 7/7(100%) 4/4(100%)
Type B 8/12(67%) 5/5(100%)
Type C 2/19(11%) 3/10(30%)

Type A : FEREHREEL 4 BRAEH 2 I0fE
Type B : FERBHAEE L 3 BT Ol
Type C : Bk EHHRAE % X < Uik

sz (p<0.01),

c) MRISERSE R F D FH

TUNEL BEEmupaix, BiEE A BEd il
SN THolz, 512, Le'BE MMl IZ IR
ADOWThOIIE - BHEZBEHEL CHRE D oI
Mmooz,

5, HERMINBICBIZ AT of FEKER
HRERAERT & GRBERB L U KI6TOREK

AT A FEREREEHFHEART TH 5 AddBP
DEHBEFIMEINR I BT 2 BEE, BERBEEREL S
R 3R s h, 17a, scc, 3BHSD & ¥
DAT a4 NEREERIIFEMIZICFED & i,
Z o OFfERERRIL, IEFEINEIIFEO antral folli-
cle L[AETH o7, AR bERRIZFHED >z, L
L, aromatase & ER OREIZBRE LT T
OIS o T, EFIE L TCOEEEH
T HUHIE, EEOWRETIIZERMEINEICIIF
ELEWZEBHEShER ST (F5).

#6112, LEFMEINEINFG % 2 OFEAEGHE
DESICIDHHEL, 17a & Ki6TOFKEFERA LK
RUTERER LUz, FEREMIE O BRI
v, 17a & Ki67TOBMHEERMEIML, % ERMEIIE
IIRLIC BT DR IR B EA TS Z &
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BEES Mo Tz,
z B

PRREIX, TE:ME» 5O FSH ORI £ D FRIR
SR XV HE LG L, BREFERICIX primary
follicle, preantral follicle, antral follicle, mature
follicle EFB L, &i&HYIZ preovulatory follicle
LD, TEKD S O luteinizing hormore (LH)
DRIBIC E VPIINE S, ZOIOKEEL L U
PEIc U Tid, SRR T TEAELSD T F b
ORI LIRS DERAT O A RRILESD
EEER NS W TERED, RERBREERILT
WAHZEIFWIETHRWL, Lal, b MNIER
FRcBWT, KBEIEOZETERF, H50VIEHE
YRR > DEFIMI L L CORBEF I ED &
HIXHAHEN T LIS LTIV,

AR TIX, t MINEIEAEE ST 5 B
FIERE, QWA T oA FEKER, RERT,
HHREEEE B 5 W 1SR SEBEE R 7 03 ORfERE &
WEDXSKRET 2R EL L CRIERRBILYE
HIWCHRET L, b MONREABE RO 2R AT,

AT a4 FERBRESRMKET Ad4BP 13,
TRTDPISORAT 04 NERBERBELRT DR
BEEECHELY ARSI L BET2EETH 5.
BHEZ T, BLOESR BT AMBP 23FHEL
TWwb I EPFEINSE LHF*IKEY, A7l FE
REREBEOHM CHBIBT KRB SBT3
BEIREINL TS, PRICBVWTH, ZOH
HIEASIIEREE EHICEEL T B A7 af F
ERERIIN L THLLOEREZEL TS L
E3Nb, $hbb, PRICBTSATaf NG
EEROFEBIL, IPRAFTORAFEL U TER
THY, Zh*% initiate 7% Ad4BP O RIEILXIE
BAa7uf FEEDRYVIOAT vy TeFEZ 6N
%, SEIOFERTIZ, preantral follicle M FEHRfE
MR D% AdABP O RELFLH L, JRRIEHIC
FEn, A7 a4 FERNPIEFRKTH 5 antral follicle
B & BRI O FER L, REMRCHE R
EHEREIN:, Lard, X704 FEKERIC
FATLUCREMSBBL, A7uA NEREELYD
EHMIMECREL TV, ZOBRLD,
Ad4BP ZIIMIFB D AT 04 FEREERE

YRV A 733

RERBCEERERLA L C»5 L4, Ad4BP
DFEH X preantral follicle ¥ UTHET 2729
DOYIRRRTIC BT 2% HED—DTHE LHEZON
7z,

72, BERICBOTOAT O FEELERL
FEZONIBEERBIBWTRENHRIED SN
5, AddBP Dk X T u 1 FERESR
DEEB—K LTz, LEDOZ 5, Ad4BP 12X
7 a4 NEREEREEEFRE & ORI EE
REEEZBELTCWL EHEZINT,

UNRE L B CEET 2, X7 a4 FEKEE
RIXFIRIBIE TR BAE 2 T, preantral follicle
WCHFHE L T 5 cholesterol 2> & androgen £ T
ORFEOME L B sce, 36HSD, 17a 8, &
U CRIEM L i 3 23BA%A L, androgen DEEAE
Hia % %, androgen IR BT ICWN T 2 BRI
TEHTH 255, D72 & bPHOIMBERBTICED
positive BTERH 2B T2 Z R B I h 3,
antral follicle KZE % &, T X T OIILO KA
IZBWT sce, 3BHSD, 17« OB LFR 72
et NEIIC 72 D, androgen ¥ TD AT 1 A
FERRBEDSIERIC R > T WA Z ENHBL T, B
W2, BRI androgen B E T30 517a 133K
AR 28D & 4, androgen & K D35 13 FE I
BRTH2 I EPBESNIR-T. & NI an-
drogen SHEEE & FRE T 270 121E, AR OFIRER
BHEE 5, SEIOWFEICEB T, AR i antral
follicle DFEREHFIICH S FER L T b 2 &

W&, ZD androgen AR X U AR OFI
B & D, antral follicle 2 B\ CIZFEME S X
UERE M fE T, paracrine EIE#EZ L T
AT A NIz X 2HEEERAIVEEBIL T b 2 e
RN, Thbb, FEME» SBEXIN:
androgen DSFEFIIED AR 2fE& L, androgen @
EVFRERNRET 208 ahs 2L
Y, TOFEHRESLIZIIESEERN T D
antral follicle L LTEEINB EHEzZ o5, 5
B DES T, EAREICFE® 542 antral follicle
b, L [ TH D Z OFFEAD antral follicle
DIFREFEIL L U TR T 2[0S FE 2 o
7.
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PNEIC BT 3R T uAi FHREEY L estradiol
THbDH, it aromatase XL D EKENS, 5
ElD#EE T, aromatase IZ antral follicle D—
&R & mature follicle DRI FHEL 72, L
nd, Z O aromatase DFIIL, EAPFICHER S
iz BufE O antral follicle LA DIPfaEED T —
BDOAT, AT a4 FEREEYTD 5 estradiol
BEEDEMEE2EZMBEERRRTH 2 EFZ
5h5, b hEBLTCIGEE, EREIRE—ED
HTH Y, aromatase DFIRIZ EFHEINIDERIC
BELREFRFCTHE ZEBHS IR 72, &
%12, aromatase OFEIR L 720 Tix, ER »3EEHL
B CREL TB D, FREIMFESEA R T
estrogen »% autocrine I BERE L T\ 3 Z & 28
HEAL 72, UL, SEIOWFRISEHBILFER
FHRECIIBMETHY, EO LD RFHAFH
aromatase ¥ ER % initiate L TV 2 »E AT
b5,

CAS iz & % aromatase ¥EHE DO ZL DA #E
BTk, IMEC BT 2 ARl D720 O
aromatase fUEEE I3, FWPHLEL 2RO L, -
7z. UL L, M estradiol fE XTI T E
BICHEMLTBY, HAKEATY 2 EFEIIEIC
BT, FENEHEEEIZHICTIET 5 2 &
2 & D £k e LT o aromatase {EMESBEML T
VB RSN, TR BV TR ORENE &
THRERFORESNRRINDS,

Shalgast Uk ERTIZ, EGF, TGFa £ 2D
LR TH % EGFR, & &I CITEIIRFE 1 BE
LTHEHENRTWEIHERNVE Y DRER
(GHR) T %. EGF i3IifaRBEREICB LT,
mMRNA BLEUOEEAVRALVTORBREIAD oI
T, BFRFELTCORBRIAHATH .
TGFa, EGFR OfE M LARER TIE, [HihIM
Fa % & Uf preantral follicle IZ BT, REEE
»ongholz, L, antral follicle PABETIZ
MR TGFa # mRNA B L UEH LV RV
TREL, ZDZEMAETH 2 EGFR (Z5ER Y
CRELR., Z0ER XD, TGFa iF antral folli-
cle DARE W BT R L, TR\ R 7R
T BEZRMETH A EGFR L H[E LU THIfgEE %

HEElRsEd7% 8 5

B ¥ paracrine FHEIHESEEI L T b 2 L 3
HHL 7z,

—%, GHR IZ5ERE L - B AR O T
I EAEREBESED SNT, L AERKLERE
PHLTWREBCERCREL], ZOBRE
Y, GHR izt MIFfESBE B L CERAY 2R
EEFDT, BEERICBIT M 5 OEEERATEE
DRI X Tz,

CAS iz X % aromatase FHREPLKER T O
B, BNy, NEOFEEREICE LT
A OMIERENE TH B L FEZH6NE. TD
MHRasETERE ORET I, DRI, | oS
BN RIS A FRNC £ D & S 7% via-
bility 26T 20 %FHT 25 2 TEETH 5.
Ki67DFF1x, preantral follicle o Bk IEAAREIC
Do, FET LIRS I T
TEASBRIG T % & L DSBH & 2 %5 o 72, antral folli-
cle 8 X CEEIECIX, Ki6723ZE BN & 58hr
PR BRI ER D S, MIFEHEGED L D IER T
b HERE®/I. Z DOHETEREIX PCNA, AgNORs
OB T b AR ICHER S Nz, HBIERE DREFHIE
{LOBFT DD E L LI Tk, ZhoR/TF
1% antral follicle, EfEIIfITEEZFDTHE L b
EFRLBBERELZRL T, Lad, BHEHO
antral follicle I BW T HIEHEFEICTH D, X
TuA4 NERBROBREPOEEZ S L, JIE
BHEIO W BEEAO antral follicle TH, 3k
FEIRL & U TR 2 ATREME SRR X 11 5,

MISEESER T O FIR TIX, SEOMRET Tkt
NIRBAD E OBHBIC B W T O FERTE i d o 7.,
bivb i, J9kg A 88 12 programed cell
death 2385 L TV 2 A[REM ZHEE L T /228,
ZOMEFIZETEREOEFR TH A RO & PINE T
BFEEL WL EEZ N, UL, FENE
FRE D apoptosis iI22oWTIE, T v K7 ¥ T
an®, SEBROMELLETHS.

LZEMEIVR I BT 2 BEFAHRF IOV TO
KMEHER TIX, IEHEIIEO antral follicle & A 7
4 NERBRESHRERT, X704 FEKEE
F L AT a4 FRIVECZEEOFBREN L A%
THolz, 301, HIBEIEEDIEE TH % Ki67
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LFELTHY, SEIEINEINFLIIR L TS
iDL TIE % L, EREIfECERT 258 %
B3 208, vk z %k antral follicle TR
LTWaIIlRTHS Z EBHfEEI N, UL,
FREOIR & LD EF 2 5 % aromatase
*EROFEBHBIFH >, BEEORET T
preovulatory follicle NBITTER WL D EHEZ
bz, LEBEIFEICBIZIDL D BHEFED
BATRIERIC DWW TR, 5 3B I3 S
nig oz, hMG I & 2 I ERIE % jifT U 7z
Bz, 1EEAETRTCOIFMES—E AL TS
2 - EDERICED 5, S LORATNER
2 & D URRERAEE S RATL THwE b D EFZ D
h3, X512, hMG 12 & 2 BFERIBEBRRE O H5R
13, IEEIIE L D #% < antral follicle 253 %
CHES N ZEREIIE TIE, hMG REIC X
DB OINEN— B EFIIARBITT 5720 &
EzoNnb, £, ZHEOIFELS androgen EA
TODATOA FERRTEEESTEBD, ZOE
iz kD androgen BEERBEZ /126 L TWw3
EFzohb,

WO

AR L D T O @mEBZ. 1) & NI
Bz, A7 o4 NERBRETRNTORIR
NEETHY, ZORMRFOFEHRICIDAT O
4 FERBEEVDIREAET o THEET 5. 2)
antral follicle Ti%, androgen ¥ TOA7 1A K
EEBEDTIEHIIL TFE D S 4, AR P FEREHII
WwHIT 2 &, androgen O AE¥ERITER A IR,
L antral follicle & U CHEBEDSSERL T 5. Z DR
AT, FEEMEs L OB EREO A T a4 R
R IVE > O paracrine FHHIEEESEEI T 5. 3) &
12 aromatase & ER OFIHR I L » EFEINE
AT URBUNEAFE U7 H T 5. 4) ke
FEBRE I MTEEE L ITEL, TCGFa &
EGFR #2 paracrine F &4 % /i L T a8 58
% support LT\ 3%, 5) H{KHAD antral follicle
WX IRRERA D antral follicle & FATRTHII 13 FIRE
ThY, KEMLIEC EFEIEARIT I 2 Wk
D35 5,6) HEFAEIVEINNIE, antral follicle T
FIELTW Il L #EE S N B,

YURY Y A . 735

E

e 2 A, B4EBRERRARESZTEE
SEBVTYUYRY VAL L THROBSEPBEZIEX
WELeSRERKE B3, HTCEROBEBED S
EVE LRS00, RERTERCELOHELR
LEY.

F7, MIBHCIEETEE 2 LRIE BERCERHHL L
U E 3, KPR, ZEMEEOZ K 2HI0BTHY,
Bl stlBELEFET, i, SELERE JRENWE
& ¥ LBl G mbimiEaseid, RRBREREA, A
ma—d, EmRREEHASE, T REE,
IR Thed, HiLH KRk AE e F R
ESL, G tSRBoRbeidRmiaLE, NTT Eithwbe
REERERZLPOORBRFHOELRLET.
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Synopsis

It is well known that gonadotropin controls a major part of follicular development. However, the
mechanism of local regulation under the control of gonadotropins in still unclear. In this study, we
focused on the local regulation of steroidogenesis, growth factors and cell proliferation to evaluate
the human follicular development.

To assess steroidogenesis, it is important to detect the expression of steroidogenic enzymes in the
granulosa and theca cells during folliculogenesis. We initially tried to find out the transcription
factor Ad4BP that binds the Ad4 site and regulates the function of steroidogenic enzyme. By
immunohistochemistry, the expression of Ad4BP was confirmed spordically in preantral granulosa
cells. In the antral follicles, the expression of Ad4BP was observed both in the granulosa and theca
cell.

According steroidogenic enzyme, we evaluated temporal and spatial localization of cholesterol
side chain cleavage (scc), 38 hydroxysteroid dehydrogenase (38 HSD), 17« hydroxylase (17«) and
aromatase, and steroid receptors. In briefly, the localizations of scc, 38HSD and 17« were observed
in preantral follicles and the mRNA expressions of these enzymes were confirmed in the theca cell
by in situ hybridization method. Expression of aromatase was generally observed in only one follicle
(antral or mature follicle) per case in mid proliferative to premenstrual phase. The localization of
androgen and estrogen receptor was observed in the antral follicle granulosa cells, and estrogen
receptor was detected only in aromatase positive follicles.

These results suggested that Ad4BP initially controls the function of steroidogenic enzymes and
steroidogenic enzymes gradually express from primary follicles to mature follicles. At antral follicle
stage, steroid metabolism completes to produce testosterone. When aromatase and estrogen rece-
ptor express in antral follicle, this antral follicle develops as the dominant follicle and produces
estradiol to promote follicle maturation. We therefore speculate that the expression of aromatase
and estrogen receptor have an important role for the selection of dominant follicle in human.

According growth factors for follicular development, it has been demonstrated to be important in
the biological activity in the ovary. In this study, we examined the localization of EGF, TGF« and
their receptor (EGFR). The localization of EGF was not confirmed both mRNA and protein level
through follicular development. On the other hand, the localization and expression of TGFa was
confirmed in theca cells and EGFR in granulosa cells at antral stage. This finding suggested that
TGFa is locally synthesized from theca cell and acts as a paracrine fashion through EGFR.

In cycling ovary, the number of theca and granulosa cell markedly increase and then decrease at
atretic follicle. Hence, we examined cell proliferation and apoptosis. Ki67, PCNA and AgNORs
which are the maker of cell proliferation were examined and the parentage of positive cells
increased significantly from antral to dominant follicles. Moreover, in antral follicle of luteal phase,
the parentage was similar as in follicular phase. These results demonstrate that cell proliferation
reaches maximum at antral follicle and even antral follicle in luteal phase has a potency to develop
as dominant follicle. We could not detect apoptosis during follicular development.

Finally we examined the local environment of polycystic ovary (PCO) syndrome. In briefly, the
environments of steroidogenic enzymes, steroid receptors and ki67 were similar as antral follicle of
normally cycling ovary. These results suggest that follicles in PCO have a capability to develop for
dominant follicle.

In conclusion, Ad4BP is important for the expression of steroidogenic enzymes. The expression
of aromatase and estrogen receptor in antral follicle may be one of a key for selection of dominant
follicle.
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