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ABSTRACT : The Fas antigen (Fas) as a cell-surface receptor protein which mediates apoptosis-inducing signals plays an important
role in the immune system. Expression of Fas mRNA is detected not only in lymphoid organs but also in the nonlymphoid organs.
In the ovary, most of the follicles is known to undergo atreisa through apoptosis. However, the exact mechanism of atresia was not
elucidated yet. Therefore, the purposes of the present study were to investigate the expression of Fas and Fas ligand in mouse ovary
and to clarify the relationship between expression of Fas and Fas ligand and atresia of follicle. The result of RT-PCR demonstrated
that Fas and Fas ligand mRNA was expressed in ovary, especially granulosa cells and oocytes. The immunohistochemistry showed that
the granulosa cells and cocytes in growing follicles were stained for Fas and Fas ligand, but primordial follicles were not. Furthermore,
Fas and Fas ligand were intensively stained in the atretic follicles As resuits of TUNEL staining to detect apoptotic cells in the ovaries,
the number of TUNEL-positive (apoptotic) granulosa cells and oocytes increased in the atretic follicles compared to the healthy normal
follicles. These results demonstrate that there is the positive relationship between expression of Fas and Fas ligand in granulosa cells
and oocytes and apoptosis of them leading to atresia of follicles. 1t suggests that expression of Fas and Fas ligand could be associated
with atresia of follicles in mouse ovary.
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RNA 1 ugg 10 pM random hexamer(Promega, Seoulin Se-
oulin Scientific Co., Ltd., Korea) 4 ul Z=F4 &4 & 15 4
b HEE UE v, 70CAA SEZE 7FEAI7I 4T A
A3 spindownA] A tube?] HHo| B 4R wolth o
tubedl] M-MLV\RT 5 X reaction buffer 5 4, 25 mM dNTP 1|
ul, Recombination RNasin Ribonuclease inhibitor (40 U/ul)
0.625 W, M-MLV RTase (200 U/ul) 1 ul &} Nuclese-free =5
TE T I 25 A7t HEE F7egin o] EFEL 37C
ol A 1AIZF 5ok WhEA]A cDNAZ THEo] PCRE & o 7}4]
-20Col| Ha3sl9lth RNA & 3 A 7} A 2 3 5]
A=AE FAsk7] 918 A house keeping gene> 2 U&7 B
-acting WA PCRZ ZZ3}¢it}. B-actin forward primer se-
quence= 5-GTG GGG CGC CCC AGG CAC CA-3', reverse
primer sequences= 5-GTC CTT AAT GTC ACG CAC GAT
TTC-3'2 Alxshe] AR5 T, PCR AHE- 9] H7]+& 532 bpyd
£ 3la ek Thin wall tubedl 10 X buffer 2.5 , 25 mM
dNTP 3 4, 100 pM&] 3, 5- primer 22+ 0.25 4, Tag
polymerase 0.25 i, cDNA 3 ¥ 2 &5 &, 5 25 w7} =
L distilled waterE Ho] & 4o]Fth PCR (PERKIN
ELMER 2400 PCR machine) #WHEZAL 95Co|A SR
predenaturationd} 27, 95°Col| A 30%7} denaturation, 55°C ol A
452 7F annealing, 72°Coll A 187} extentiong % 28 cycles 2
Alsted SEsEI) mpxleto 2 72°Cell A 10 E7F postelon-
gationA] 7 FE3] PCR 225 dolio] A719F A7tA
4Co BA3) Pactin® Z RNA F52 2213 (DNAS
AEshed, B-actindfl 4 9] EFEL 7|F£0 2 Fas 494 A&
o= Fas 3'-, 5'- primerE, Fas ligand 48L& A Eo)= Fas
ligand 3'-, 5'- primerS ¥ T} Tag polymerase Ex Tag poly-
merase(Takara Co., Corebiosystem, Seoul)E Z &35} t} Fas
antigen forward primer sequencew= 5-CAG ACA TGC TGT
GGA TCT GG-3, reverse primer sequence:= 5-TCA CTC CAG
ACA TTG TCC-3'2 A|Zshe] AM-3IT) Fas antigen AHE:
o] 7] 989 bpo|tt. Fas ligand forward primer sequence=
5-GGG TGC CAT GCA GCA GCC CAT G-3' o] Fas ligand
reverse primer sequences= 5'-CTT TTA AAG CTT ATA CAA
GCC G-3'¢]9, PCR AH&9] 7] 850 bpo|t}. Fase} Fas
ligand9] PCR HF-&-Z AL 95C ol A SE 7} predenaturatin A7)
F, 95Col A 18, 555CoA 28, 72 CAA] 387 & 35
cyclesS yHEslo] SE£38)07, 72°ColA 1087} postelongation
dtef PCR 2hz2 Qo) PCR Hhg-o] & & 7zt
RT-PCR 2+ZE 9 4 9} 10 X loading dye 1 (& 40} 10 g4
1% agarose gelol] 100 VZ 30 27} 4719 €319t} Ethidium
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BF e AE & 5 AT 8, W] Ao wE
RT-PCR ZF & A1 date} Hohd vha B% 5493}
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PMSG A 2]+ 7 o) Z 7o)l A Fas9} Fas ligand mRNA g+
S 2AbgH A3k PMSG A2l7e Yol A Fas mRNA 3d
o] )& w=o| va) Z718-S Ve WHH Fas ligand mRNA &
> Al Aol 7h ik Ty AHA Z 9} i}
ol = PMSG A& ¢t &7 glo| Fasot Fas ligand mRNA 25
FAME Ul JEE Both 9, Fas oY dl2T 02 ALS
A ZZF A= Fas mRNA7F 283y 98 gog
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A GS T2 PMSGE FAM *Mi%‘—Ei 20 %
of &3 FAHN FAZ YO ZE Fas © Fas ligandol] th 5t
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Fig. 1. Electrophoretic analysis of RT-PCR products for Fas and
Fas ligand mRNA. Total RNAs from mouse ovary (Ov),
thymus (T), granulosa cells (GC), healthy oocytes (HO),
degenerated oocytes (DO). Tissues and cells were collected
after 24 hours post injection of saline (C) or PMSG (P). Lanes
were denoted as Ov, GC, HO, DO and T respectively. PCR
products are electrophoresed with EtBr on 1% agarose gel.

Gels were observed and photographed under image analyser.

EtBr, Ethidium Bromide; M1, 1kb DNA ladder Marker; M2,

100bp ladder marker. A, RT-PCR analysis of B-actin mRNA

from mouse tissues using mouse P-actin primers. B-actin
transcripts of 532 bp were detected. B, RT-PCR analysis of

Fas mRNA mRNA from mouse tissues using mouse Fas

antigen primers. Fas transcripts of 989 bp were detected. C,

RT-PCR analysis of Fas ligand from mouse tissues using

mouse Fas ligand antigen primers. Fas ligand transcripts of

850 bp were detected.

W dEFLeR AR FAAE Fas7t EY, Fas
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g. 2. Immunohistochemistry for Fas and Fas ligand and TUNEL
staining in mouse thymus and ovary. Thymus and ovaries
were collected 24 hours after PMSG or saline administration.
They were embedded in paraffine and sectioned at the
thickness of 4ym. Thymus was stained for Fas (A) and for Fas
ligand (F). Ovaries treated with saline were stained with
Mayer's hematoxylin (B) and for TUNEL (G), Fas (C), and
Fas ligand (H). Ovaries treated with PMSG were stained with
Mayer's hematoxylin (D) and for TUNEL (I), Fas (E), and Fas
ligand (J). Arrow heads indicate pyknotic cells. Bar Scale = 20
m (A, F) and 10;m (B-E and G-J).
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Fig. 3. Immunohistochemistry for Fas and Fas ligand in mouse
oocytes. Oocytes were collected 24 hours after PMSG admi-
nistration. Oocytes were fixed in 4% NBF and air-dried on
poly-L-lysin coated slide. Qocytes were stained with Mayer's
hematoxylin (A, E), anti-Fas antibody (B-D), anti-Fas ligand
antibody (F-H). A and E, negative control oocyte. B and F,
normal oocytes. C and G, degenerated oocytes. D and H,
fragmented oocytes. Original magnification: X 400. Bar Scale
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ko] i oA A EATL 2 FAGES WAl
A& Fas ligand7} W2} W 5to A ow, E3td & o
et A EE A3 Ak v dAETS dAEY
< W AsTAS ABlol wet Fase Fas ligand7t 548}
A FEdel daEE AS S8 ole dAY g5
GAA ofn] I dEE A&o] 4EHE JHBEE YA X2
Ao "z sista A A FolA 27 FAYHIE
W odate] B 94 A dXEe AR dddn.

1@} Fas@} Fas ligandS 28 sts A2 E0] RF Hl22
AAFE Fshe 2 o™, Fas-Fas ligand system ©] o]
o9} Bl &o] MEAAAE FEete ThE A Ysfr] =
Hol He AR Bl I15¢ B OE @A E0] Fas
2 o7l 8 AERAAE 2Eee 202 AXHA it of
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