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Abstract:
stimulating hormone (FSH) on in vitro culture of sheep ovarian cortical tissue. Using 2x2x2 factor experimental design, we
cultured sheep ovarian cortex fragments in 8 media with MEM (control), MEM+VC (50 pg/mL), MEM +EGF (100 ng/mL),
MEM+FSH (50 ng/mL), MEM+VC+EGF, MEM+VC+FSH, MEM+EGF+FSH, MEM+VC+EGF+FSH. After 0 (non-cultured

control), 2, 6, 12 days of culture, the pieces of ovarian cortex were proceed to histological and proliferating cell nuclear

In this study, we evaluated the effects of ascorbic acid (VC), epidermal growth factor (EGF) and follicle

antigen (PCNA) examination, or observed by transmission electron microscopy (TEM). The percentages of developing follicles
were increased (P<0.05) and the percentages of healthy follicles were reduced (P<0.05). When compared to the MEM group, the
addition of FSH with VC or EGF promoted a significant increase of follicles diameter and follicles survival rate (P<0.05), and
stimulated the proliferation of granulosa cells. After 12 days of culture, medium supplemented with MEM+VC+EGF resulted the
lowest proportion of developing follicles (49.3%=+3.2%), follicles diameter((32.3+2.3) um), follicles survival rate (41.6%+3.1%)
and the proportion of PCNA stained follicles (26.4%+1.2%, P<0.05). In contrast, MEM+VC+EGF+FSH resulted the highest
follicles diameter ((42.5+5.1) um), follicles survival rate (59.7%+6.1%) and proportion of PCNA stained follicles (43.5%+4.1%,
P<0.05). Ultrastructural analysis confirmed the integrity of follicles cultured in VC+EGF+FSH group, while follicles cultured in
MEM+VC+EGF groups showed more degeneration characters. In conclusion, the addition of VC and EGF to culture medium
inhibited follicular development, VC+EGF+FSH was the most effective treatment to maintain follicular integrity and promote

sheep primordial follicular activation and growth during in vitro culture.
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Fig. 1

Percentages of developing follicles in non-cultured tissue and after 2, 6, 12 days of culture in various treatments. *: different

significantly from non-cultured tissue (£<0.05); #: different significantly from MEM control alone in each day of culture (P<0.05); a,
b: different significantly between treatments at the same day of culture (P<0.05); A, B, C: different significantly between days of

culture in the same treatment (P<0.05).
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Fig. 2 Percentages of normal follicles in non-cultured tissue and after 2, 6, 12 days of culture in various treatments. *: different
significantly from non-cultured tissue (P<0.05); #: different significantly from MEM control alone in each day of culture (P<0.05); a,
b: different significantly between treatments at the same day of culture (P<0.05); A, B, C: different significantly between days of

culture in the same treatment (P<0.05).
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Fig. 3 Histological section of normal primordial follicle in
non-cultured tissue (A), and growing follicle cultured 12 days
in VC+EGF+FSH group (B), or un-normal follicle cultured
12 days in VC+EGF group(C).
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Table 1 Mean follicles diameter in non-cultured tissue and
in tissue cultured for 2, 6 and 12 days in various treatments
(xts)

Mean follicle diameter in non-cultured tissue: (30.8+5.6) um

Treatments Day 2 (um) Day 6 (um) Day 12 (um)
MEM 31.3£2.4 33.142.3% 34.543.3%
vC 31.743.6% 37.2£3.2"8 34242 5B
EGF 32.1+2.0% 39.0+3.8™® 41.3+2.1"8
FSH 32.242.7% 38.3+3.2™" 37.8+3.5"08
VC+EGF 30.5+2.6 31.242.2° 32.3+2.3°
VC+FSH 33.7+3.1% 37.3£4.5"AB® 39 743 47P°
EGF+FSH 34.2+4.34 38.4+4,17° 44.0+3.3"°
VC+EGF+FSH  33.3+3.7% 37.6£3.5"B%® 42 54517

Notes: *: different significantly from non-cultured tissue (P<0.05);
a, b, c: different significantly between treatments at the same day of
culture (P<0.05); A, B, C: different significantly between days of
culture in the same treatment (P<0.05).
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Table 2 Percentages of follicles with PCNA positive
granulose cells in tissue cultured for 2, 6 and 12 days in
various treatments

Percentage of follicles with PCNA-positive granulose cells
Non-cultured tissue: 22.5% (9/40)

Treatments Day 2 (%) Day 6 (%) Day 12 (%)
MEM 33.9(18/53)  34.0(16/47) 33.4(13/43)
vC 35.5(22/62)  36.0(18/50) 33.7(17/52)
EGF 34.6(18/52)  34.8(15/43)  37.3 (19/51)
FSH 32.6(14/43)  34.5(20/58) 36.0(18/50)
VC+EGF 30.6(15/49)  30.2(13/43)  26.4(14/53)°
VC+FSH 36.7(18/49)  40.9(18/44)°  36.7(18/49)
EGF+FSH 34.1(15/44)  34.4(22/64)  39.5(17/43)™
VC+EGF+FSH  39.5(17/43)"  44.7(21/47)°  43.5(20/46)™

Notes: *: different significantly from non-cultured tissue (P<0.05);
a, b: different significantly between treatments at the same cultures
day (P<0.05).

4 PCNA FAMEXER (A) SRIBEFAELN (B).VC+EGF
(C) 1 VC+EGF+FSH (D) 153 12 d FFAMONE (B
Ffrig 1 PCNA BR1450R 40 AT)

Fig. 4 PCNA-negative control with granulose cells stained
blue (A) and PCNA-positive follicle with granulose cells

stained Brown (arrow) in non-cultured tissue (B) or tissue
cultured for 12 days in VC+EGF (C) and VC+EGF+FSH (D)

group.

(39.5%). FrAIREA S MEM Xf M4 0] A,
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WRB R, RAEHB R ER, X ARBEFRH
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5C) DA} VC+EGF+FSH 41 (& 5D), }55% 12d J5 41

Journals.im.ac.cn



750 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

June 25,2010 Vol.26 No.6

UGB T W IR H 1Y IR T R s # I AR
S5 R HAT VC+EGF+FSH 20 v Oy H i s 4 5
RIGFRA L OB EE R AL . X SEOP B A SE R 1Yy
BB 200 R B A R R ) A%, TR b A T Py
BRI B 5) 3 A AE ML ST b, BB S G 60 5T R S L
A TURL 20 M 2548 0 B B R FL A AR A%, o5
JRAR R —F 5y, UM TR, AP Yt A it
HMER IR TR Y, FE UL LR B e 2 1Y
0 BT & BRI B A T PN 5 ) R 2
M, TifE VC+EGF 41 F1 MEM 41 H65: F IS IEH
ORI, 22 TEM W% bl i 4 0 & A e ik, —uk
FUH BI ML IR Ak A RRAE B, o BB B R B A O R4
JROBR B2 25 A, X e 0 R SR AR AT, TR AR K
s FICE, s BEAL A e B, R H
REBATHEN, PTTIRP5K, DL AR IR I 4
IR, GRREAN MR W, R PR, HR
Yo T AT I, T R T R e e X, A%
(AT AR ZE5 40 5 ORE 40 B K, 15 6 5 e
B0 22 [ % 1) 0 e el B G o (B R Y
VC+EGF 41 b i SR R IR AL AR AE, HEBIRYS
MEM ZIAN[a] (1 94, BIBI 0 P 25 ol HEE 285 46 O oA b /R
S, TURLAN MR K K

pda Bt
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Fig. 5 Ultrastructural analysis of histology normal follicles
from non-cultured tissue (A) and cultured for 12 days in MEM
(B), VC+FSH (C) and VC+EGF+FSH (D) groups. NU-nucleus,
0O-oocyte, er-endoplasmic
GC-granulosa cells. (A) arrow: gap junction. (B) arrows from top
to down: vacuolization oocyte and granulose cell; oocyte;

m-mitochondria, reticulum,

oocyte nuclear with abnormity and irregular nuclear membrane,
ramified oocyte nucleolus. (C) arrows from top to down: regular
nuclear membrane, vacuolization oocyte, normal granulose cell.
A, C, D: 6 500x, bar=2 um; B: 3 000%, bar=5 pum.
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