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2315 A %9% 41 4k, (immunohistochemistry, IHC)
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x L, FR_EiR{EE T & A Bax MRk, M
B 595 48 B f R T,

% L BTIR, Nodal 72 5L T O B2 F — E /9
PERERIL, BAE KRS IR BURLA L, R R RTER
B G E AR R AR IEPRIEER.
1fi, Nodal W] fE-5 SRS IFE AL %, (HE Nodal 2 5
WHMREERANRENSEERTH 2K
.

[1]

(2]

{3]

(4]

(5]

(6]

{7

(8]

19]

[10]

[11]

[12]

[13]

(14]

(15]

[16]

(17]

(18]

(19]

£ 3% Xk (References)

Evans AC. Characteristics of ovarian follicle development
in domestic animals, Reprod Dom Anim, 2003, 38(4): 240-246
Monniaux D, Huet C, Besnard N, et al. Follicular growth and
ovarian dynamics in mammals, J Reprod Fertil Suppl, 1997,
51: 3-23

Craig J, Orisaka M, Wang H, et al. Gonadotropin and intra-
ovarian signals regulating follicle development and atresia: the
delicate balance between life and death, Front Biosci, 2007, 12:
3628-3639

Zhou X, Sasaki H, Lowe L, et al. Nodal is a novel TGF-beta-like
gene expressed in the mouse node during gastrulation, Nature,
1993, 361(6412): 543-547

Massagué J, Chen YG. Controlling TGF-$ signaling, Genes Dev,
2000, 14(6): 627-644

WER, L2, ROEERT R Nodal 55 HEENNE
E, EYESEYHEARE, 2007, 34(6): 595-603

Okada Y, Takeda S, Tanaka Y, ef al. Mechanism of nodat flow:
a conserved symmetry breaking event in left-right axis
determination, Cell, 2005, 121(4): 633-644

Amsterdam A, Keren-Tal I, Aharoni D, et al. Steroidogenesis
and apoptosis in the mammalian ovary, Steroids, 2003, 68(10-
13): 861-867

Hurwitz A, Adashi EY. Ovarian follicular atresia as an apoptotic
process: a paradigm for programmed cell death in endocrine
tissues, Mol Cell Endocrinol, 1992, 84(1-2): C19-C23

Jiang JY, Cheung CK, Wang Y, ef al. Regulation of cell death and
cell survival gene expression during ovarian follicular develop-
ment and atresia, Front Biosci, 2003, 8: d222-d237

Brennan J, Norris DP, Robertson EJ. Nodal activity in the
node governs left-right asymmetry, Genes Dev, 2002, 16(18):
2339-2344

Eimon PM, Harland RM. Effects of heterodimerization and
proteolytic processing on Derriére and Nodal activity: implica-
tions for mesoderm induction in Xenopus, Development, 2002,
129(13): 3089-3103

WALE, WK, XL, %. Nodal (RS MHRBE, 44
EYTEFE, 2003, 23(3): 15-19

Wang H, Tsang BK. Nodal signalling and apoptosis,
Reproduction, 2007, 133(5): 847-853

Bao B, Garverick HA. Expression of steroidogenic enzyme
and gonadotropin receptor genes in bovine follicles during
ovarian follicular waves: a review, J Anim Sci, 1998, 76(7):
1903-1921

Webb R, Campbell BK, Garverick HA, et al. Molecular mecha-
nisms regulating follicular recruitment and selection, J Reprod
Fertil Suppl, 1999, 54: 33-48

Knight PG, Glister C. TGF- superfamily members and ovarian
follicle development, Reproduction, 2006, 132(2): 191-206

Cooke ID, Lenton EA. Folliculogenesis-the natural way, Aust
N Z J Obstet Gynaecol, 1994, 34(3): 268-271

Xu G, Zhou H, Wang Q, et al. Activin receptor-like kinase 7
induces apoptosis through up-regulation of Bax and down-regu-
lation of Xiap in normal and malignant ovarian epithelial cell
lines, Mol Cancer Res, 2006, 4(4): 235-246



EIFIF45: Nodal 76K BLOFS& AR K B RRIEER 423

The Expression of Nodal in Rat Ovarian Follicles at Different
Developmental Stages

Li-Ping Yan, Chuang Li', Bing-Ran Guo*
(College of Life Science, Qufu Normal University, Qufu 273165, China; ' State Key Laboratory of Reproductive Biology,
Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China)

Abstract To examine the expression and the role of Nodal in rat follicles at different stages of development.
Pre-mature rats were injected with PMSG (10 IU/rat), and ovaries were collected at 12, 24, 36 and 48 h after
injection; Serial sections were prepared for each ovary; The structures of rat ovarian follicles were shown by HE
staining after PMSG injection, and the localization of Nodal in rat ovaries was determined by immunohistochemistry.
The results showed that Nodal was mainly distributed in granulosa cells close to the follicle cavity. It is suggested
that Nodal may play a vital role in the formation of follicle cavity.
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