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Table 1. Preovulatory follicular development in the ovarian cycle: peak intrafollicular and venous blood oestradiol

concentrations in different animal species

Ovarian cycle length (days)

Ovulatory follicles

Preovulatory oestradiol concn (nM)

Species F(;lil::lar Luteal phase Total Diam (mm) No. Fog:;glar Ovarian vein Peripheral
Hamster 2 2-3 4-5 0.65 6-9 —* 9 0.6
Rat 2 2-3 4-5 0.9 6-9 10,000 6 0.7
Pig 5-6 15-17 19-21 8.0 8-12 1,000 0.2** 0.1
Cow 2-3 18-19 20-21 15.00 1 5,000 —x 0.06
Sheep 1-2 14-15 16-17 8.0 1 3,000 10 0.06
Rhesus monkey 10-14 11-14 28 10.0 1 7,000 10 1.0
Man 10-14 12-15 24-32 25.0 1 10,000 50 1.0

* No data available
q

v

** Utero/ovarian venous blood
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Fig. 1. Scheme outlining the principal stercidogenic
pathways in developing follicular cells. Heavy arrows
represent the main activities of later preantral and an-
tral follicles. Light arrows represent activities develop-
ing in preovulatory follicles and persisting into the
luteal phase..In the corpora lutea the cestrogenic syn-
thetic capacity of thecal cells only persists in those
species in which the thecal cells become incorporated
into the corpus luteum. Where alternative pathways
exist, the minor pathwax is indicated by a dashed
line.
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Fig. 2. Summary of the part of the steroidogenic
pathway relevant to the testis. The principal(A 5) pa-
th forttestosterone synthesis in the Leydig cells of
the human is indicated by heavy lines, althoug the
A 4 pathway is also used and may be more import-
ant in other species. In addition to testosterone some
of the intermediates in the pathway are released into
the blood — androstenedione at 10% and DHA at
about 6 % of testosterone levels in man. Some test-
osterone and androstenedione is taken up by Sertoli
cells which convert the androgens to ostrogens and
to dihydrotestosterone.
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Fig. 3. Pathway of interconversion of steroids. Some of the principal enzymes involved are indicated. Note that
extensive interconversions are possible; however, in any given tissue, absence of certain enzymes will mean that on-
ly parts of the matrix will be completed. Clearly, the enzymes present will therefore determine which steroids can

and cannot be made from which available substrates. The members of the four major classes of sex

steroids are

shown distinctively:progestagens, dashed; androgens, dotted; osetrogens, solid; and corticosteroids, hatched. Note that
in the steroid terminology the suffix-ol=hydroxyl group; -diol= 2 hydroxy! groups; -one=ketone group;-dione= 2

ketone groups; an unsaturated—C =C —link is indicated by-ene, two such links by-diene. Note:aromatase =

hydroxysteroid dehydrogenase plus C —10, 19 lyase.
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Table 2. FSH-induced granulosa cell functions modulated by direct sex steroid action i vitro

Modulator:
Function
Androgen Oestrogen

* Cyclic AMP accumulation yes yes
* Steroidogenesis

Lipoprotein uptake yes —*

Cytochrome P-450 synthesis — yes

Cholesterol metabolism ‘yes yes

Pregnenolone metabolism yes yes

Progesterone formation yes yes

Androgen metabolism yes —

Oestrogen synthesis (aromatase) yes yes
* Hormone responsiveness

FSH yes yes

LH yes yes

Prolactin yes yes

R,-adrenergic agents pex ?
* Proteoglycan synthesis yes yes
* Plasminogen activator synthesis yes ?
* Inhibin production yes ?
* Carbohydrate metabolism

Lactate production yes no
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W ¥eb/7b A4 ¥ androgenghal & 28 acetate
v} cholesterol 2 58] 4| Tafol] A gFAI S| o 2| A} T
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A¢l LH=Fo] 7] A9 #]zA4el A& Prolactin
of &l kg oy 4]l Ao g o
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AR 3L Fel ¥ G E et 2 Ao 28 4E s ] Andro-
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Table 3. Hypotheses concerning androgen - estrogen interactions and the modulation of gonadotrophin-stimulated
follicular development and function in the human ovary

1. Androgens and oestrogens have independent and mutually antagonistic effects on the maturing follicle.

2. Granulosa cell aromatase activity (controlled by FSH) is a major determinant of the follicular response to aromatizable
androgens.

3. Local C,, steroid 5e-reductase activity (? control) may also affect the follicular response to androgen:
(a) by altering aromatizable/non-aromatizable androgen ratios within the follicle; and/or
(b) by controlling the production of biologically potent androgens (5a-reduced C,, steroids) which are also aromatase

inhibitors.
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Fig. 4-1. Transient nature of asymmetrical ovarian function in the primate menstrual / ovarian cycle. The terms
unigonadal and bigonadal may be used interchangeably with symmetric and asymmetric, respectively.(From diZer-
ega and Hodgen.)

Pnn‘xordlal —— Recruitment' ———+Selection’ — Dominance’ ~Ovulation
Follicles

) ) ) i
Cycle
Days —— 1—4 5—7 8 —12 13—15

Definitions: 1= Cohort May be: N=1 or N=>1, 2=A Single Follicle is Destined to Ovulate; No Surro-
gate Follicles, 3 =Dominance May be: Active= Dominant Follicle Suppresses Muturation of Other Follicles., Pa-
ssive= Dominant Follicle Thrives Uniquely, Despite the Suppressive Milieu.

Fig. 4-2, Folliculogenesis in the primate ovarian cycle. The cohort of follicles from which the ovulatory follicle
is derived begins to grow (gonadotropin dependent) about day 1 of the menstral cycle. The number of follicles in
a cohort is unknown but is typically reduced to the ovulatory quotafunity in women and these monkeys) by the
midfollicular phase.
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cellular functions which co-ordinate follicular estrogen
biosynthesis.
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1981} o]-&9 Aromatase 4] = (Gonadotrophin 2] =} 2}
F44 $9 FEHNE Pa8 45gA 5e 2
3 ¢}=HDorrington et al, 1979).

FSHel| )3} Aromatase -5+ JEulof] 243
Androgenc} A8 Zo|Z ¥ o} FFo| s =3
ZA 9okt QYR (in vitro)s] A7+ o ch(Hiller

antral
cavity

-7 -

et al, 1982).

Aromatase®4] 312 o] - A} £5HSubcellular) )
ek £ sk Axide] =ik A" FEald
FSH 2 %3} adenylyl cyclase®tAjol 484l d235
7toll olsl 2] #rsicl (Richards et al, 1980) cyclic A
MP 443 o219 #Hsle= AT =93 Kinase
£ $3g cyclic AMPY F71E f=8ks Aroma-
e Y43E A%Hl RNAS ol g 44 &
TFateHWang et al, 1982017kl 4 F7) 2k A=
iebal W Foll A lo} 2l A 9] Aromatase 4] B}
o} ¥ Z7|(Eary follicular)®] &7 1 ~4.5mm2] W}
¥oll 4 2eh o] 5 oF 2008 o] 4} v Z:cH{Mc Na-
tty et al, 1983). w] A Xl 4] Feetd T+ LH
/HCG 4~83) (receptor) & 7}x]x}] £38l=& LH/H
CGoll 27 wb-2abx) TarchHiller et al, 1978). 18
ol 44 2o LHatTe] it 87+ 7244
Holnz ofstE Qg LHAS dxet/2aMx
28y faR C,2u 2028 4y gl o)
27 v

a2 FSHapZ st Al 2 A% LH/HCG
4859 $2e sHos LH $o /227 FSH
£ 3}3] ehd FAromatased A A 2 F dekH
iller et al, 1983)(Fig 5). ¥} Al{mural) 382t X =
Androgen ¥ A (sourcejol] 7}7bol EAFIAL ¥ F
5.9] Aromatase 7| 3 (subsrtate)o]] xZ&-=of glc}. o]
AEBE 45Nza dE
& Seidm b wEe YA YA

s

7] #] 3k (lamina basalis)

A

o] o= fda 77 4 252 (Zelenzniket al,
1981) vl A =& %9 LH/HCG 48§34 (rece
ptonyE3 gt 243 544 sbL gle

o wlgkal ol M ESEHOD WAL o
tochrome P-4502] 4ol g} #4 2 4] Androgeny}-&F3}
o} o AnlBo|= AZHe] rhab ghirgt G2 A
A5 2aclm 4zslel(Zoller et al, 1980).

ot %i‘%‘ el ul 4| LAkl 4 Estrogen ¥4 o
A Aol LHzA gl 4 “*01 =)= ‘*Hl ZHj Rl =
12} 23k 5] ={e] 7] (long

25 A $4

dE AL %ﬁiﬂ

o] ek Hoff et al,

&1
=1

= X ?5}—;—;}] Gonadotrophm
—loop feedback)zt &l 2] o}»o:{
Z2A g} vkl o %"4 ol A
4% LHz]d 4] A 7]~ 2712

1983). o} dasirt A ®H JELoR wEE
LH2| # ub(pluse}e A= al o 8 Androstene-
diones} E,¥-v)¢] F4] Z4h-g x}5 5} (Baird,1983)
o] =748 w3 Ez7} A3 #2§5%7) Gonado-
trophm.x}—‘g— (surge)}s- o o7 cH{Hoff et al, 1983). w4

E, g4l 4 shelugelo @ 4 2x g4t dxvt
/71-2‘ Androgeng A W& LH§XEo H3lol| 2



o

gepa B3 o8 Augka 9lved & LHe 9
8 kX Aromatase ¥4 3p7b ol Al slchi ghel{Leung
et al, 1979), &)} LHs}E(surgepd] = 12~24 )2+
ol vk HCGF4} aF 364]7bF wizk aladell glzko|wi
2l ¥l 4] Held 317 DA 2ol 4 Aromatase &
4o A4 249 2ed A HPFE Ok Ao
(Hiller et al, 1983).

w4 Estrogen3tAl & 3} 4-en-Sareductase 2+-2-0l]
o8 Jekg whisd] o] F4vw WHE T3l A3
Foll A s | Al 7] GaE A A e W
ool 4 oo} TH Sa—BPAAEE & T4
tHMoon et al, 1982), 4-en-5a reductaset= Andro-
stenedionex} Testosterone o] A}2] 715§t 71 8o x]uk
50— %] C £ 2o] =7} vt 45 = Estrogen
o2 uiskslsl 4 g £3F o 5e— 3k Andro-
gen Aromatase ] A A] 2 28 % c}{Siiten et al, 1975)

A 4—en—5 o reductase A4 AbE 7 Ao =
Al B .35 o(Eckstein, 1983) ¢] o} & Y4= vl of
o] Androgen3 ¥-w] 5k o} Yo 5a—Fhdlo] T
A wekol AA7EAA W ol Aol 74 Hek (Uilenbroek
et al, 1983).

a7k whAaF A3k Ao 5-o]g Prolactin <=8-1)
7} glo] 4 etz 3t = 5] Prolactiond& 4]+ FSH ol
ot 2 A5y UL Eaiilel] sl
(Martorana et al, 1980). Prolactin2] okel] w}z} FSH
Y Z2 LHA[F o ¢4 Aromatase®] f-E & oA
3ty 53| Hyperprolactinemia9} 7+2- 7.9 sjzl=]
W1E Estrogen 4ol od5-% Foh(Wang et al, 1982).

Al 4 275 dsharad sige] wWaka B x
A 5% qk o] Fo] A 2] 2L Progesteroned}4] - LHa}
Flsurge)Al 2 Aol 2 3}yl Al 7] 5o] iHi-
Hier et al, 1984). %] Progesterone §}4] 8] 4 818+
71 2% cholesterolZ 4} (side chain) 283} Pregne-
nolonet| AFS A 3Hs cyclic AMP2] 4 xul o)}
A g =}second messenger) D&zt LH/ HCGe] oot
A{trophic)7] 52| 7} de] ¢)eh(Williams et al, 1979).
ojzloll 4} LHab-g71 A2 o|v] wigtd J2oil4 3
HAl 2 A 5Fak o) FoHn = Al FSH
gl A8 g AFsglem ddla wol4 Pro-
gesterone &h41 9] uko FSH-$-S bl 44w 2ol
Lol o3t A Al 24 ol #-¢5cHDoming-
ton et al, 1982). A gxt W] whokell 4 Hejxal g
A shel g ofe] Progesterone-2- A Abshe Ut
A 29 FE-L s AlE Rl FEAS 7
0 2 4 Z7}gltiChanning et al, 1978). o] s} Zro|
gt ol 4 LH/ HCGHE-S ~Progesterone  §14]

e v3L s dgd dxady 2y

s

mo X of

et 4l 2] ERlo]od(Channing et al, 1981) wj 2}
#58 918 LHalgsurgele] vl HCGAARS-
kAl Z 7kl cl(Hiller et al, 1983).Lef v} W ¥ 7} =pyd
Hol WRA Lo WAl v Azkx Tl 4
35} =4 £2] Progesterone g4o] o} FpA 0w of
Aol o) A& LH/HCGo] o8k sl g 28 2
o|E4 wrgo| Al4st RNASH chi g4¢ %
5} A Z 5w 3HSubcellular change)ol] 2jsf  2}-9-=
o g Wda Gzl 49 Egtb sy A2
2] 5 —ene-38- hydroxysteroid dehydrogenase / is-
omerase$hA] - A4 oA g0 84 Progesteronedl4
4 o A} ghe}(Veldhuis et al, 1983)

Pl 2>
4

V. d2H=20/2 32210 dMXI2
=29 ME X8

1. Estrogena} FSH

Gonadotrophin =+8.¢] = Estrogen-2 u}¥urg-g
2}=Eh o} 3 9 4 (atresia) S 7+ 4 2] 7] eb(Hiller et al,
1978). Estrogen.8. A4 z}gjutdl ¥ 24 3k W} 235
£ &7}4] 7] Gonadotrophin®] ®E W3 FSH <
84 st YA E B4 S FET

(Ireland et al, 1983) 28§ A} 2 4§t Estrogen/ FSHz)
2 FSHxlEx| 8 8o} ¥ 7Hantral follicle)e] A 2
s394 wdel o N L
FSH g}l520 8+ 9% o7} 4 Estrogen?| of=t
2 714 71 th(Richards et al, 1980), = FSH u}o 2
& 44 Estrogendb4 & 213645 £a12 gk FSH
v} Estrogeng wxuh/ A4z sl E w74
712 Ehe] o] Al 2EL FSHeEA & 22 %38t
(Uilenbroek et al, 1983).

=S o
e

209

o,
=3
.

2. Androgen} LHHCG)

j G2 5o sgwhd 25 LH/ HCG 44
£ 727 %3l ol A 2o g LH/HCG =4
& Androgeno] utEod 2l = 1A 7+ A (stroma)o] v} L
H/HCG g st d sl9s sad AF
ol 2s} 4 Z=) = chHiller et al,1978). Gonadotrophin
8¢ E Androgeng ¥ 8l¢al A FrAx E dot
ol k2. Ay} ¥ 7Hpreantral follicle)e] A ghx] W&
4 wal 3= Estrogen?| }3gukg @l 4188 7
2. gekol] a}& Androgen(Testosterone)-& 5715 &=
A Z 7 Hpreantral follicle) 2] 41x-4- ol #]gtr} (Hiller
et al, 1978). & FSH=z}&9| ¢+ Androgen w3
4] (atresia}E Z214}7}= E& 0}7] o4 Androgen
ul-2-2 .o oro] LH/HCGS} Estrogen 2|29} 7+
o] A}&5le]A w] B.ozcHLouvet et al, 1975b). 2.



g} il o}% AAls LHu Androgen{Testosterone £-
L. 5a-dihydrotestosterone)-2- A4+ W} Estrogen

A8 2pF A7) =] Rshch(Armstrong et al, 1976},
3. Androgent FSH

o} A9 4% ekel FSHE 43318 An.
drogens} gtA] A}-83h=l welal 3o 4 s} Es
trogen-8} 5 F-2|3l=u] o]&} 7L of u] Testoster-
one /FSHx| 27} LH/FSHa 83} o] g4 o
2 ®Erla g Armstrong et al, 1976), Androgen
& spelubg o4 AA 28-S 5}k Gonadotrophin
AL F744717) Siehed FSHS) a8 44
Z}’%—w.‘r. Estrogen®t] & £ ghcHLeung et al, 1979)
2] 8l 4 Testosterone 6§ = W sl 4 Estrogen #1178
Aol Wgo] FAFE2 g nkel wlulgksl  Andro-
gen(5a— dihydrotestostercne)o] FSH2} 3hA] Fof =
cha R T T U4 G4 Estrogen 4 4k3} Es-
trogen— 7444 85 w7t ol + g} (Faro-
okhi, 1980).

A el A i etaldE gk o] LH /

HCGA}=-¢ 2| &}3h whaksl Androgen?] £ #H L2 F
SHat8-2] A3 LH/ HCGA-89] %) 5}ol] 4 An-

drogens} Estrogen$ $18F %44 o ¢4 2 48] &
w 426 2o Es} FSHe| 94 455 353
GEoF A 25 Adat UL 4y ZYFES
Agachs ARl A9 A7} gleHFarookhi,

1980).
V. 4T A0l &g
R AaBlBolE Ao J¥a-Gal W4 Es
trogend-u] o] Z o ofsl) FSHe} LHe| #¢x 7|

Foll 7127} =},

sEjeh Al x Lo o] wield Qg U
§ F3he AR A w2 Androgendl] & 314 ﬂﬂ%
Z 70 w2} g2toll wte} Androgendt AH| 2ol
GEAZN ] LnRol=—adFtgAolo] Ay
AT 2Rg il Ap|Rol= I F A F

0
d%E F 4 ok F 4 BB AR

A5

__‘

7.

-1—‘

&hA)
o 2] Testosterone;l} dxhydrotestosterone%
FSH=z Azl s 4 afofel| 48] 5
38 —hydroxysteroid dehydrogenase / isomerase &4}
4 oA 2] 71 eHTan et al, 1984). Androgenz} FSH -
AP AW A cyclic AMP—3tgi=tg 3 2318 =
A4 7] e AdeAr8-S 8 2914 Androgens} LH
zp= o 8 43215 W 9lA Androgen 3 JZ o 4
Progesterone®q4] & =z}=3tch(Dormrington et al, 1983).

01‘-&4&:&!‘!"@&

iy

-G -

Androgenc} A8 2ol=g}l FSHE vl 4-alg)el 4
o] 41 & Progesteroneql o] alw s £523 §4
(rate-limiting enzyme)& F 5 &l=u] AbEA o8 oz
o ol % s Azl 4] Zujgol= g2
Androgenol] 9l 4] vl Fold 4 9lchQuirk et al

1983) . 4ol of gk Androgen-
FSHe| Abgabgel] of 3k 237t o] Sshd 3ol 4 2]
i 2k wofell 4] o] Fof Z or 5¢— dihydro-
testosterone & HJAG ¥wr& 3 E Aol 2xTA]
{co-stimulant)2 4 #+8-& dhx] Z-greHHiller et al,
1984).

1} 3 7+ (preantral follicle)9] x}€) wby] £3= c}& An-
drogen 3 & =} {target tissue)ol] A A -H w2 % = An
drogens£-3) 2} -§2}38F o}F s Ao] =& Andro-
S ¥ 3)}5)1=ul) (Schreiber et al, 1976)
Testosterone OﬂtHﬁLP 48 A (receptor)f-A} 3+ H-Zria
zlo] 14 9] cytosoldl] 4 ub7 s ch(Milwidsky et al,
1980).

Solgh 3

F3} aromatase g A

gen_T_R\- D}-BH 7(‘

Androgen®] Fod= 4]0l 4] Testosterone
o] &8 e ghd] SCH 16423, o]vk cypro-
terone acetate 7--2- & Androgen-g. 4= -zl A
(receptor binding site)ol] vl 8} Testosteroneo] v} 5a—
dihydrotestosterones} 7 4 -5 3l A8 £o] =} A
H 2ol = —4—%;1 | E-g}-E(steroid-receptor complexes)
9] & &F4+E wis)stch(Yates et al, 1981). 1} 4  An-
drogen—r—g—x]]% Aglal W4 5e—dihydrotestoster-
one ¥t} § 2 Testosterones} z3}40] o] &
Aoz duA 9T =Y FYLME  Auzo|=
T4 Fx 4710 FSHelo| Ar$abgol gt 5
& X Testosteroneol| 4 -2 78 glc)(Hiller et al,1984)
sp) vk ol 4] Testosteronezh-£-& 2 3 2 ¢l Estro-
gen7bgol o)ehe] Lg% FaslelxL 2Hz
|54 S Z7hA717] S15k FSHshe 414 2-gol
5} E,2} Diethylstilbesterolo] Testosterone®¥.r} o
2+ g gch )4 2 Testosterone 2% F-a) sl-=ol]

QAL

C.
o

Estogen® 0% 4& dguld geiehs A% ¢
A3 FchDaniel et al, 1983} FSHel] zbzbsl z}glat

A 24 adenylyl cyclase &-doll it Androgen?| F

A& 2bgo] glxEla] okorrl w Feoll cyclic AMP
o abol] glej 4 2] wishel] Androgens] shof = A1 A
ol FSH gl oja) kg whe stz £2] Pho-
sphodiesterase”} v}l F 4 2 %l (target tissue) of] 4 2}
Androgen =89} 7] 3} sadF o]l A3k 7ol
Aws 4 ¢lcHKnecht et al, 1983),
Estrogeng 33w FE2I2A FF5A
shof o] ek 4 AA Aol B b
A gatod ol Aol AAHE A ZAelA

ol

F2=2 9]



o] §-of] E=z}4 ¢l (autocrine) #hE)ut FAelxj8 zb
ek e s Al 2ol G Eeb R 4
2] Estrogeno] #b-2-% 3} 7]« #](paracrine) q] =}
zh8.-& w4 8}x] F=crHRoth et al, 1982). Estrogen
< e A 2EgE 2F% FSHeh LHe| 2+ 4
of 3t 152 4L g}, FSHe 24z}
o] ¢lo] Estrogend ddbx o g o} FSHf%
Al W EEwE ZAHA715 3 ol E 5k FSH 444
Frhe & 4+ dloh

FSHel zbo] o) -5 ofoknl zhgat
AN E g FEF M EYY fEa0 f5
g &x214]1# Ful(Tonetta et al)), Estrogen-& -4
g wjeld 4hg-E Seled FSHeE LHe| wia) =t
Yo 0] Brd S AL SAAAT Ayt
Prolactin =834 o] gk FSH2] § 5 280l
A4 35FS Fr}(Veldhuis et al, 1983). Gonado-
trophinel] o4&} =}g]ul 4 $49+-2-2] Estrogen 4
S FSHe}l LHZ #=3 cyclic AMP&A2] =7}
ok ol & Al Tl A o] &= cyclic AMP Halz
&9 7 S sle Aak sbedo] ¢elDorrington
et al, 1983). sjokeiell 4] Epl £.2 Diethylstilbes-
terol & w}#) =by) £2| Aromatose FAA o g} F-
SHE $58 27 AAFY o AL e ¥xe
Testosteroneo] v} 5a-dihydrotestosteronedl] 2]3t &
3he} 8] W) A= o} A ch{Hiller et al, 1983) Estro-
gen- Estrogen i8-8 Al & 58led Soldd Fa=
shelzhd Zoll A Al A8 Zm glevt @i
Androgen =834 & 5§ 2EET sHsalA =gt
A % cytosolic androgens=&-aloll W&t E, o Testo-
sterone®] 73 A z2k2o] 9l c}(Schreiber et al, 1976).

s}g Al £ W ¢ Gonadotrophin(FSH)o. 8 z}&-5|
Proteoglycan 4412 Estrogenol] 2]si 4 #£3-& wb
L o] A2 gl g4 7)o ghehHSchweitzer et
al, 1981). Al Aol 4 Estrogen? 4% o
shejet A £ 2}o]ofl 4 gap junctional linkage2] &

=4

£ Z7FA A F2 gap junctiond 7] & s}(lamina ba-
slish 44 AAse] ot B2 b T2 oy
shelel Qg il Moo -%](para—antral region)z} 1}
T (cumulus) 231 7bx] 3 BE 229 FaE )4
7l 8.8 288 '5}.1.. ahi ghelul ) E 2o
7+ %L ¥ 52 Gonadotrophing&# & w9
vHLindner et al, 1977), W} 29t A 2r 5% J 32
Estrogenol] ¢]a} 4] oJ k8 wlm =k wfokelof] 4
Progesteronez} Testosterone 2= ol] tf 3+ Estrogen®)
H2H8o] 9l ©=] 4 —enbHa—reductasedtA} Bpof] o} 5F
E,e] o] 2+8-2 Androgen o 4}¢] 4 FHal
AFAlAH A zg 4= olcHTsang et al, 1979).

ES
4
2]

oo
i
%

e
o
A

{receptor)9]

% Estrogeng.

7
T

o

_10-

Progesterone2- v g} W} E ol 4] F4 408 2.8
sty AYFEA o) <L kel shaL | b E5hd XMH '1}
28 of 34 HFol Zelenznik et al, 1980).3
&} 44 5] & Progesterone-2. HH g o
of A4 2‘%‘5}“4 liﬁ‘% Az7kel aa 7l

{(preantral follicle)®] 23-&
ol Al AHgol 21%“4?5 3‘7"3}5’— 4] 14 Gon
rophinel] 2]%F wigkal WY Eubgo) Ajzte] T o]
8 absll Foh(Zeleznik et al, 1980).m) 4] 4 Al Sufof
o] 4 Progesteroneo} v} §14] Progestogen (progestin)
off )&} AL &2 Aromatase§-%, LH 48
o} 3] 4] 71 H{E-

2 1.0

{receptor)§- 5.2} Progesterone %24 &

anjul et al, 1983).
N. & =

o] A %}A}h hyperprogestogen Az &
4, FulHe A
FrHLoR 7 P“ X&GFDP #d Ef
So| Fgs FuA sd ¥E FL
uk LH b5 (Surge)e] AlzF Aol b4 Fa3) o
£u] 20| ol o] hyperestrogen of4-2 o ¥l

%o} ¥ 7Hfollicular antrumiul-§-2] ZA 32 v
£53 GEAW gAulolEe] fold EAL
androgenc} C,,26 2o] Zol olah4] Aobsof Alc}.
Androgen & hyperandrogeno¥4hbg- = wlAls W F
b wjeld wgatele] $UsH T ¢ o LH2 4
25 Qxek/ A 2ok FSHR A=ty 3h§)oha|
® 2fo9] #ekA A E o) FA g}, 224 An
drostenedione 3} Testosterone-& 7| % 3} (lamina ba-
salis)z} 4] £u] Z7H{Intracellular space) & 7+2H
214 g et 2 2e] 2 9] AFH An-
drogen 4844 & 53l cyclic AMP & 571417
71 %1%t FSHele] 4r5A Agol of§ 4aiAds
sasAg 43 2HgA Aok
gl B Ay <ol eh Al 2 9
zag 32 $eERA 1 A

7—;4

<l
Bl
=

F

p

L e

Aromatase y}-2-9] A&

o TF4Q

%2} 4 (autocrine)e| A v} - 7] 4 A (Paracrine)®|  3}8] 2k
Al E Al Het.
o slE T4 C,28 2ol of 4bo} 2§ & o

1} 3 0] GonadotrophinZA 3lell 4 7}z 7] 4 9l 4
2759 AF7E At
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