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Abstract: In ordor to reveal the origination of antral follicular atresia, and to understand if the ap-
optosis of granulosa cells (GCs) of antrum follicle exists in buffalo ovarian, the buffaloes before
puberty and adult buffaloes (at oestrus & dioestrus) were chosen in this study, the apoptotic
characteristics of follicular GCs was studied by paraffin section, HE staining, light microscope,
DNA in situ end labeling (terminal deoxynucleotidyl transferase-mediated dUTP nick end labe-
ling, TUNEL) and transmit electronic microscope (TEM) technology. The results showed that
the healthy antrum follicle had not or only had infrequent apoptotic GCs, while atretic antrum
follicle had plentiful apoptotic GCs in buffalo before puberty, the representative forms were apop-
tosis of single or more GCs in GCs layer, and flock of apoptotic bodies in follicular cavity. There
were many apoptotic GCs and the GCs layer was curving and crinkling in the big atretic follicle of
adult buffalo at dioestrus. GCs apoptosis also exists in Graafian follicle of buffalo at estrus, all
GCs in GCs layer fallen into follicular cavity in the big follicle before ovulation. A apoptosis-ex-
amining method of the same tissue slice being respectively stained by HE staining and TUNEL
has been invented, GCs apoptosis existed in buffalo antral follicles are confirmed by the above

method. The GCs nuclear condensed and tended marginization in morphology, as well as apoptot-
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ic bodies was oberserved by TEM. Above results suggested that the GCs apoptosis of atretic an-

tral follicles exists in buffalo and the GCs apoptosis are the potential mechanism of arosing antral

follicles atresia in buffalo.
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G. GCs JZ;Fc. UNII & 5 Te. P I 40 B )2

G. Granulosa cell layer; Fe. Follicular cavity; Tc. Theca layer

B1 #ESENKFERFREINEN GCs BT (HE £ 8 ,400X ), FHABMEFRB/RATRGCs BT (4);B2 #1E
HRIk SRR PIO0IE , 573k R GCs B AAT/ME (HE 3 ,400X ) ;B3 SMNAT/MME( L) HAEVER
k4 S OR F BE B (HE £ 8 ,400X ) ;B 4 SEKFEFHASSHANE (HE £8,200X ), EHEH
GCs RHRFEGCs AT ;B S MELBHKFRBIMEABMMAMEPH GCs BT (HE £ 8,400X ), BRHAM
AETHRE(A); B 6 RBEHKFHIMATMHTEINGE GCs FENIARE, IABMIZEH K (HE £ 5 ,400X)

Fig.1 GCs apoptosis(arrows) occur in healthy antral follicle of buffalo before puberty (HE staining, 400X ) ; Fig, 2
The apoptotic bodies (arrows ) occur in early atretic follicle of buffalo before puberty (HE staining, 400X );Fig. 3 More ap-
optotic bodies occur in follicular cavity of buffalo before puberty (HE staining, 400X ) ;Fig.4 Apoptotic GCs (arrows)
appear in the curving GCs layer of late big atretic follicle of adult buffalo at dioestrus ( HE staining, 200X ) ;Fig. 5 Ap-
optotic GCs appear in the GCs layer of dominant follicle of adult buffalo at oestrus, deep-staining GCs are apoptotic GCs
(arrows) ( HE staining, 400X ) ;Fig. 6 GCs fallen into the dominant follicular cavity in adult buffalo before ovulation,

GCs layer disappeared (HE staining, 400X )
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Thick arrow denote granulosa cell layer or apoptotic GC; Tec. Theca layer; Fc. Follicular cavity

B7 #MEHEBFERAGEENENAT, ) RIRE GCs(HE 8 ,40X);E 8

EE7HEEBMER GCs B

TUNEL # H #9PE 14 GCs(TUNEL,40X );E 9 FH{%E3IHR (TUNEL,100X ) ;& 10 BB {433 B8 (TUNEL,40 X )

Fig.7 GCs apoptosis (deep-staining GCs as thin arrows denoted) occur in early atretic antral follicle of buffalo before
puberty (HE staining, 40X );Fig. 8 TUNEL positive GCs exist on the GCs layer of the same follicle as Fig. 7 (40X);
Fig.9 TUNEL positive control (TUNEL ,100X );Fig. 10 TUNEL negative control (TUNEL ,40X)
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FHER HE &, T4 #E T TUNEL,HE R $# GCs 7 TUNEL 1t 8 7R BA %, i1 87 K BT o

Fig. 11 Apoptotic bodies ( longer arrows ) in follicular cavity and apoptotic GCs in the GCs layer (shorter arrow ) ap-
peared TUNEL positive in the atretic follicular cavity of buffalo ( TUNEL ,40X ) ;Fig. 12 There are some TUNEL pos-
itive apoptotic bodies in the atretic follicular cavity of buffalo (TUNEL 400X ) ;Fig. 13 Magnified picture of apoptotic
bodies in the follicular cavity (TUNEL ,1000 X );Fig. 14 The apoptotic GCs are affirmed by HE staining and TUNEL
method, the same tissue slice is respectively stained by HE and TUNEL, upper panel is stained by HE ( 400X ) ,lower panel is

stained by TUNEL (400X ). Apoptotic GCs are strongly stained by both methods(as arrows denoted)

RIS 4
3.1 KEHREINEMMEET S MERE
AP £ 5 it HE Qe TUNEL
AR URUESE 7R /K 25 11 A 43 A s B0 360 v i S A7 A
PR BRI GCs . U8 T 40 B0 22 | T A e A B0 9
JUP T HALA B A B GCs W, W01 BTk 44
s BT 76 v 40 R T 1 AR O R4 K A 1 AR — B
IKEEAT WO GCs A T-47 P Fh S AL, 5 — b 2%
AN T 0E BT A0 A 22 T A0 A O T 40 A R A
RAETT . WER LR 2 N Y GCs . 3 26 41 i 8 12
A8 1k 5 7K 4 B L OP 8 b BT & A 0 40 i R T A
I, 5 M R R EIEE NG AR Z W
GCs JAT-EAL Z 1 GCs B4 2 09 Jis J5 R A R T,
TP AT A T AL T B R B R R TR B T /M A

B AN T MR IR BB K, BB T A
GC I PR, AN GCs I T B9 i 385 A AL, B2 4k
ST AR R T MR FE A 2 — 2 [ 3R AT
I L 7E 7K A A 1 B0 3 A AR 3 L A D JEEUPE GCs
KRR B VR D9 AR 32 O 76 P A8 1 98 3 KT Bk o
KA. GCs R di M 28 SR Rt T2 (& 2) R £
0 LA TE AL TR N VDA F R & A R T PR R R DNA
1R R B9 9 I 2 BT L 3 4 R T /N RE (3D
A B R GCs JBLT5 T 503 15 L 4R 5 T8 R T /MR BE
(# 12), Inoue %51t 8 7E /N BUHIE T Rl AT 12 1
T DA A R ) A L R RIS Y T /N R A O 3 1Y
T, Jolly &M 7E 45 2 O 55 5 30 b1 431 1 BF 5% 4 3
i DNA AL AR bR iC o6 ARG Y @ R R T 54
e e O NEIINSE v o7 N 8 i K 7 B
GCs T W = &%, BT BB R BEE A1k B 09



114 fof 2R A L KA A T B Y AR A0 T A T ) A T 25 2 R AR 1215

X AN 4 T 0 R T R AR RO I X S AN I 2 R
FAARL . SR FEASHIF 5T A VF 22 A BB 3 v L X b e

R FUR e 8O0 I 9 2 — B Be A BE AR 21 O A fE
TEA A I L2

EfEHA7K 4 IR ELOPIE GCs AT HBMEM, B 15 TRABREFHAIK, BFEESEES (1), &HE NRNEHM

TESHEYE;

16 TRA T GCs % , B RAED R BRRE EETRET, N B EL”, 2 HFR" (4 );B 17

TR GCs BHTERMERTEAT/ME(A );B 18 RFZBAT/MME"( A )BEFBETHM, HIER T AR

The ultrastructure of GCs apoptosis in buffalo at dioetrus. Fig. 15 Nuclear chromatin condensed into agglomerate, elec-

tron density increased(arrows), the structure of organelle such as mitochondria and endoplasmic reiculum was abnormal ;

Fig. 16 The apoptotic GCs shrinked, their sizes becomed smaller, nuclear chromatin condensed and congregated under

nuclear membrane(arrows) ; Fig. 17 Many apoptotic bodies(arrows) from a apoptotic GC lay at original place; Fig. 18

Many apoptotic bodies(arrows) left off from GC’s original place
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