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Follicular Maturation and Ovulation
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(Figure 1). G AFL HaleAo)a Eulgs LHS FSH #yt opygt U ¥olA 2ulEe 4%
dATEST 22 o FgH oz HuslA 2EHT) (Richards, 1994). dATHEIZEEL
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Table 1. Developmentally-regulated expression of ovarian follicular factors

Initiation Recruitment Selection Follicle Rupture ~ Oocyte Maturation Luteinization
c-kit/SCF GDF-9 SF-1 PACAP hypoxanthine PACAP (7}
WT1 (?) IGF- IGF-1 NGFI-B PDE3B prolactin R
TGF-3 EGF P11 MIS progesterone R
activin bFGF PGS-2 EGF M
MIS PACAP (7) tPA GnRH P450sce

NGF Agll collagenase bFGF P450arom
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Figure 1. Schematic of follicular development, depicting the stage-dependent events of initiation, growth, selection
and ovulation.
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Agtt, ckitth SCF7} AAAE Aol 7} Yol
BHAE A2 5] glon, dAdEge] ¥
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Figure 2. Schematic diagram showing the commu-

nication between oocyte and granulosa cells. SCF in gra- 3 AR Aojgke & ALY £t
nulosa cells binds its receptor c-kit present in oocyte
surface. On the other hand, GDF-9 secreted from oocyte 2. HImel HAM (follicular antrum forma—
may interact with its unknown receptor found in granu- .
losa cells. tion)
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Z5o] alErlol FolE FuE 1A Bt

Gl P wet A4 e FEs] wEAA FAAIN, H GDF-9 (growth differentiation
factor-9)ll th3t AT Ay} F5-2 w3 vk GDF-9L TGF-beta AG ] AARAARHA Rfol|A]
«‘%Hlﬂh Fzxof AARIxtol, AAdE] FY 2 d¥ A PHo T8 7FE FIPT Rolg
E o8 @77t Bt McGrath et al, 1995). GDF-9°] Z0d FAAFPHNA FEE 7
Ao FHLHEZ M 27] VASEENA 4FL dE Aol BuE9t) (Dong et al,
1996). o]2]3t AL L Figure 2014 B § Ql5o] dxte}t AME, B3] Fgdze 248
A5 mFho] FFHEQA G o] dFHolgke /M-S AR F1 ot Figure 29 g B
A, AFGA AN E SCFE FAIA F11 IR GDF-9E APHA XA FFHoEN 4F
HAHQA BHE A& 5 Avks 7Hdojt). FgA 2o EAF Aolzks GDF-9 449 &
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Figure 3. Stage-dependent hormonal regulation of "‘i G¥7} FAl] LHe FSHY 23 & )
apoptosis during follicular development. The redundant = o] Ux My #A9 E Fhlo
pathways regulate the survival of preantral, early antral = ] 4 3 54 3 shiol

and preovulatory follicles. The numbers of factors re- ok E71gRe AR didkddER ddsEe
g??:lclli cfic:; the follicle survival increase with maturation BARA R Ee] ¥ A} (apoptosis)F
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£ IGFIE g2z sled)], oldo] AA IGFIo g 91zd=rst AA; o]81el Y ¥ E TNF-alpha
T AR Bstso] o dxE AuER gu FA ot (Figure 3). Bok24 caspases 5 Al
Ul Z8 71 oigk A vlEE Aoy dA) o] d¥dolA FE 7)A B =7&
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Hi. W2 (ovulation)
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Hjolg} 2 dAE EeAI e B MEFo] &, sgd=o] Ul yggos g9
o2 £4& 8] FhH|ske FAolch e A oA Agygor zF o] AFyd ulg}
FE At Azt FdFole @adoinh Ay m@dAGEs} LH surge] X}:‘"" drom
o] fFE= ], ME FAoll= G (follicle rupture), 'FAF A& 2 F4 4 5 371
o] SHE Aol ojuiH, 7} Aol Bolgt T2 E0] fojjit}, dtFez Hﬂ%ola} e
GEHAE S AFeTE GEEREL 4F GAFRI2EE] vlx] LAXED AFGAY v
9 z23kg AL dlol o]FofAH, B} 2o JFE vAR] ga wjES EgYoT A9
oA 2dshe UdAE YFsiEE A7t A Fojh

d¥Hgde ofdt 7|4 M o] SA8H collagen E8lo] 23S F31 dFH 3 Yot
A%t ¢

(Tsaftiri and Chun, 1996). 53] collagen E3lo] Bojsts G AL EAQ © ollagenase ™= Wl
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{ FOLUCULAR RUPTURE

Figure 4. A simplified scheme of some of factors involved in follicle rupture during ovulation. The role of a
proteolytic cascade, including local regulators of proteinases, as well as eicosanoids is emphasized. Active enzymes are
shown in italics.

& g F 83 Aot F3kEo] EAslEE Ao A Ut (Figure 4). £3FF o]E9 o
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T Utk Z2AXEHE FEAV 2988 JRAAGANFE LH sugeol] 93 dEEgFo] dojux]
oo} B-olgJo] A} (Lydon et al, 1995). GEHFYG 3 F E0]8) A7)0 YA|H oz o
e T2 089 FHEIE LHO 9T wid 2™ 8% dArYo] B ATH (Wong
et al, 1989). 2 AT FF FAE LALED AFTY AJAAY GdEE AL A9olA 5
o7 ZHEE ML AAE FHsle FYol A7 2Ho] DFoix lov, B Ay
FHa 2% dEHAI S 2EY /AL Ad dAE s v gk

1)} PACAP (pituitary adenylate cyclase—activating polypeptide)

PACAPL 1992 9] AlsliolA 22 AAsld F2Y3 NPT a0} B A
ME diol 9] PACAP 44 Hd 9 28 o3 2H& A48 2 23 PACAPS LHY
o8] @GR HPYAEARE M EFo]Hol Al7|Eo|Hog AHEL FHI} (Figure 5;
Lee et al, 1999). T Yol7}, PACAP €3 M dxdd Ho|Z oz Wy o] v dxe
FHM Lol F2= AT} (Park et al, 2000a). ©]2{3 AME & PACAPO] YATRTEE oI H Y
#e 24 AP V5L AWSE AT B JHd st T2 A2HE & 9%
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Figure 5. In situ localization of PACAP mRNA in
hCG-stimulated rat ovary. Note the presence of signals GAPDH
in granulosa cells of preovulatory follicles.

Figure 7. Rapid induction of NGFI-B mRNA by

LH/RU486 hCG in the rat ovary.

-
o v i B
PACAP 37 4d & dArzdg AMs) 2
Ay}, T2 AXHE 83 AAEZQ RU486
A2lE LHY| 93} X% PACAP H3z &
dAe A9 &3] AATE AT} (Figure
6; Park et al, 2000b). ©] t}o}7} PACAP HA}
24 798 8238 & 43 Z2ALHE
F&A A3 F97F Ea5iH, FyukA| Rz

A transfection study= TEAAHE F£4)7}

Figure 6. Northern blot analysis showing the reversal PACAP AALE 2AEL oRA|gch B A=
of the inhibitory effect of RU486 on the LH-induced o " ~a = R
PACAP genz expression by exogenous progestin R5020 Z2ALHE F8AY BAE T3 PACAP
in cultured preovulatory follicles. ol dxuigdo] Q3 7152 F3st= 9l

A4E Ajabgict

2) NGFI-B (nerve growth factor inducible—B)

NGFI-Bt o84 AAZEIARE 7] dd A el &3k dadoA NGFI-B 32t
o] U S A By LH/ACG] 93l 1A o2 A dE el Hyduthxd 1 283
o] FEEE AT (Figure 7; Park et al, 2001). vt IXE A ujf 2d-S o] 838t NGFI-B
Lo 28 2AMY BY AAL A o #do] =AEY wlAgy JABZEL 23
NGFI-BY 2dE& F7HIATH 1 Yot s 837 daolA NGFLB 327} d@=HE 5%
AEE ZAY 2 23 LH surgeol] &3] wi@ddEe] fgdutixo] o Bde] =g 1%
o} (Figure 8). S| 2% AMNE LHO 28k NGFI-B %Al &@d {% A] atypical PKCol| £3}+=
PKC zeta E4317F 84S ghgl3 o]of] digh dFE dA 1 Foll Aok £ A T33!
™, NGFI- B7P dEeald 34 Ft 7P AR &dsiEo] o dAlel HRg AxE 8454
712 71%& stelzt =44k

3) p11

P11 S100 A9} Ca-AYENAR d2A Qlok H2 plio] MESE 22U F9 3l

l
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Figure 9. Localization of p11 mRNA in PMSG/hCG-treated rat ovary. Note the presence of p11 signals in granulosa
cells of preovulatory follicles. PoF, Preovulatory follicles.
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