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ABSTRACT : To investigate the mechanism of germ cell death in postnatal stage of mouse, the involvement of apoptotic executionets,
caspase-3 and caspase-activated DNase(CAD), and apoptotic initiators, Bax, Fas and Fas ligand, in the germ cell death has been studied.
Immuno-labels of active caspase-3 and CAD were located in TUNEL-positive, apoptotic, oocytes as well as normal oocytes of primary
or secondary follicles. CAD immuno-labels were also detected in the nucleus of TUNEL-positive oocytes. Most of oocytes showing
positive immuno-labeling of active caspase-3 or CAD had vacuoles in their cytoplasm, which is the morphological characteristic of oocyte
during follicular atresia. Bax immuno-stains were detected in the atretic cocytes which showed the vacuole in their cytoplasm. Positive
immuno-labels for Fas ligand was localized in TUNEL-positive or atretic oocytes. Presence of immunoreactivity of active caspase-3 and
CAD in TUNEL-positive germ cells implicate that active caspase-3 and CAD might play a role in germ cell apoptosis during early
development of mouse ovarian follicle. Immunohistochemical localization of Bax and Fas ligand in TUNEL-positive oocytes suggests
that these might be the most plausible modulator of oocyte apoptosis.
Key words : Bax, CAD, Caspase-3, Fas/Fas ligand, Germ cell, Neonatal mouse ovary.
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Kluck et al., 1997; Yang et al., 1997) caspaseE A 5A]A Al
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Fig. 1. Microphetographs of the ovary in the neonatal mouse at 7
days post partum. The ovaries were fixed with 10% neutral
buffered formalin, embedded in paraffin. The tissues were
stained with hematoxylin-eosin. Panel b is the magnified image
of square grid(black} in panel a. PF; primary follicle, SF; se-
condary follicle, Oo; oocyte. Bar=50 zm,
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Fig. 2. Co-localization of TUNEL staining(a-f) and active caspase-3
(a, b), CAD(c, d), and Bax(e, f) immunolabeling in the ovary
of the neonatal mouse at 7 days post partum. The ovaries

were fixed with 10% neutral buffered formalin, embedded in
paraffin. The tissues were counter stained with methyl green.
Panel b, d, and f are the magnified images of square grids in
panel a (black), ¢ (white), and e (black), respectively. Black
arrows indicate the nucleus of TUNEL positive oocytes. Deep
brown cytoplasm in oocytes indicates active caspase-3, CAD,
and Bax immuno-reactivity. Vc; vacuole. Bar=10 zm.
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Fig. 3. Co-localization of TUNEL staining(a-d) and Fas(a, b) and
Fas ligand(e, d) immunolabeling in the ovary of the neonatal
mouse at 7 days post partum. The ovaries were fixed with
10% neutral buffered formalin, embedded in paraffin. The
tissues were counter stained with methyl green. Panel b and d
are the magnified images of square grids in panel a (white) and
¢ (white), respectively. Black arrow indicates the nucleus of
TUNEL positive oocytes. Deep brown cytoplasm in oocytes
indicates Fas and Fas ligand immuno-reactivity. Vc; vacuole.
Bar=10 zm.
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2 cytochrome ¢, dADP &= ATP, caspase-9, caspase-39}
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CHCain et al.,, 2000). X% caspase-3+, caspase-9°] Apaf-1
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al,1999). webA AR A das ff AAAEY APE #4
o] caspase-9°] B3t PIEZER o} HRE F3}o] apop-
tosomes FAFO=H dojd Vgl AARITL & &
Ak

%1 Matikainen 5(1999)-> caspase-3 Fol-3- AFE o] &
& AelM B/ caspase-3] Oigt WA <
st A3, oAl Yol wjste] AAdES YA F ol HEE
e A FAH d2: gl 8494 caspase-39] A
7} Zpol7t QT HAFTO N AAMEL ME AMHo|
G4 H caspase-37F BesiA] e ALR AEASY, 2
A Aol mEH T3 /Mg A S OE AR wd
Hoh o] Ay 244 caspase-37t Al EAVE Y] Fs Hole
YardEy G AEEHE A8 Hol, caspaseAd T

& A AE A Bt Qe AR AAEHAT
U9 7§ caspaser] TR A S48 AES FolA e

i

E APE Y ol oL APEo] R F e AR

H

¢

Aot ojHE ML, T EZFA AFE FE&AE
5otA 9 AlE AVE Aol oJaf ARt caspase-39] &/}
7b #EE T, 199 74 8494 caspase-37F Al EAFE ]
o &2 Sethe B oA AR HKBid ere & Senik,
2001).

8 Kim $(2001)2 HAEXAHE $£30] 248 dF
Roo M thee] JEA L (spermatocyte) 5] Al E AFE ¥
} HO] A% FUstA=, ol ME AV FE
ro] Az

‘931_%301 AZHANOH, BAH caspase3 ¥

CAD7} g oo o] Fd A AAFCEHN QYT EF
g% & AAAEY A EAPEo] F5H O E caspased| T
WAl o3 AP ES AN G Wt T A A
AME 25 BAHGAM dojuh= AlE AFHo] 7] @A
AqAE oy g f2 Al g8 22 5 AR A
g dANME FEH2E caspased] G Fo] Hdt=
ROE A & Yuh. ZEAHCE caspase Al HY | &
Aske AA GAEY obe) 11 ol A7l AA vlE g
71, & AT AR FAsA AN EY AbE 7| Ao 2§
8 & 9 ZoE AzeT)

Bax®] 7§ dAF 9 o]} YE oA TUNEL] ths] $AS

>

o rlr rulo
Ir

O

2 8 FHoA = 842 caspase-3

o
(W=

o
of



2 2EA AT FAY - 9FE 240 AT - 289

Hole WA FFAH R AFAE AT Baxd] TA| gl
AR B3 WA AHe] Pl EZE g ohf] Baxdt #¥
o] th= AMS AFste AHAE $A 9 €44 caspase-3
of th3t Aztot A3t & o o] A]7]¢] A EAPE O] Baxd)
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