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Factors Affecting Renewal and Differentiation
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Abstract: Spermatogonial stem cells can be cultured in vitro, cryopreserved, manipulated geneticly, and
transplanted. They show a great perspective in biological science, medicine and animal science. The article
focuses on some factors and their effects on renewal and differentiation of spermatogonial stem cells, includ-
ing c-kit receptor and its ligand (stem cell factor) , leukaemia inhibitory factor, vitamin A, epithelial growth
factor, glial cell line-derived neurotrophic factor, hormone and temperature.
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BE, FEE BT SE S BRI TS R T A 5T
ST R, K PR AT 53X — 4 2 — 25 AR
AR AT TX K S 400 L A 1



PR F R T HREF LR mE R 81

(& % x W]

[1] VAN BEEK ME, MEISTRICH ML. A method for quantify-
ing synchrony in testes of rats treated with vitamin A depri-
vation and readministration[ J]. Biol Reprod., 1990, 42
(3): 424 -431.

[2] VINCENT S, SEGRETAIN D, NISHIKAWA S, et al..

Stage-specific expression of the Kit receptor and its ligand
(KL) during male gametogenesis in the mouse: a Kit — KL
interaction critical for meiosis[ J]. Development, 1998,
125(22): 4585 -4593.

[3] ROSSI P, SETTE C, DOLCI S, et al.. Role of c-kit in
mammalian spermatogenesis [J]. ] Endocrinol Invest,
2000, 23(9): 609 - 715.

[4] DE ROOIJ DG, OKABE M, NISHIMUNE Y. Arrest of

spermatogonial differentiation in jsd/jsd, SI17H/SI17H,
and cryptorchid mice[ J]. Biol Reprod. ,1999,61(3) : 842
- 847.

[5] YOSHINAGA K, NISHIKAWA S, OGAWA M, et al..
Role of c-kit in mouse spermatogenesis: identification of
spermatogonia as a specific site of c-kit expression and
function[ J]. Development, 1991, 113(2): 689 - 699.

[6] BLANCHARD KT, LEE J, BOEKELHEIDE K. Leupro-
lide, a gonadotropin-releasing hormone agonist, reestab-
lishes spermatogenesis after 2,5 — hexanedione — induced
irreversible testicular injury in the rat, resulting in normal-
ized stem cell factor expression[J]. Endocrinology, 1998,
139(1) : 236 - 244.

[7] HEIDI A. SCHOENFELD, SUSAN J, et al. . Continuously
Proliferative Stem Germ Cells Partially Repopulate the
Aged, Atrophic Rat Testis after Gonadotropin-Releasing
Hormone Agonist Therapy [J]. Biol Reprod. , 2001, 64:
1273 -1282.

[8] TFENG HL, SANDLOW JI, SPARKS AE, et al.. De-
creased expression of the c-kit receptor is associated with
increased apoptosis in subfertile human testes[J]. Fertil
Steril., 1999, 71(1): 85— 89.

[9] YAN W, SUOMINEN J, TOPPARI J. Stem cell factor pro-
tects germ cells from apoptosis in vitro[ J]. J Cell Sci.,
2000,113:161 - 168.

[10] Z=EZE, EF, KEW 5. DRERTARER
JERANETR(T]. T ER A B2 2R, 2004,20(2) :
103 - 104.

[11] PIQUET - PELLORCE C, DORVAL I, JEGOU B.

Paracrine control of spermatogonic stem cells: example of

the leukemia inhibitory factor [ J]. Contracept Fertil

Sex, 1997, 25(7 - 8) :565 — 568.

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

NAGANO M, AVARBOCK MR, LEONIDA EB, et al..
Culture of mouse spermatogonial stem cells [J]. Tissue
Cell, 1998, 30:389 - 397.
MENG X, DE ROOIJ DG, WESTERDAHL K, et al..
Promotion of seminomatous tumors by targeted overexpres-
sion of glial cell line-derived neurotrophic factor in mouse
testis[ J]. Cancer Res, 2001, 61(8): 3267 -3271.
MENG X, LINDAHL M, HYVONEN ME, et al.. Regu-
lation of cell fate decision of undifferentiated spermatogonia
by GDNF[J]. Science, 2000, 287(5457) :1489 - 1493.
NAGANO M, RYU BY, BRINSTER (J, et al.. Mainte-
nance of mouse male germ line stem cells in vitro[ J]. Biol
Reprod, 2003, 68(4):2207 —2214.
TEE, MRYE, MILE, 5. kPR a4 M 1L
FHEEM RSN E TR AT Rl K
#%,2004,19(3) :318 - 321.
BEE. PENERY RSN B XI5
[M]. MEFERRFEELEAMIBI, 2002, 60 -
65.
WANG Z, KIM KH. Vitamin A-deficient testis germ cells
are arrested at the end of S phase of the cell cycle: a
molecular study of the origin of synchronous spermatogene-
sis in regenerated seminiferous tubules[ J]. Biol Reprod. ,
1993, 48(5): 1157-1165.
VAN PELT AM, VAN DISSEL — EMILIANI FM, et al..
Characteristics of A spermatogonia and preleptotene sper-
matocytes in the Vitamin A — deficient rat testis[ J]. 1995,
53(3): 570 - 578.
REYES AB, WAKASUGI N. Long-term influence of
sialoadenectomy on reproductive performance of male
mice[ J]. J Reprod Fertil. ,1995,105(2) : 279 — 285.
BARTLETT JM, SPITERI-GRECH J, NIESCHLAG E.
Regulation of insulin-like growth factor I and stage-specif-
ic levels of epidermal growth factor instage synchronized
rat testes[ J]. Endocrinology, 1990, 127(2):747 - 758.
HANEJI T, KOIDE SS, TAJIMA Y, et al.. Differential
effects of epidermal growth factor on the differentiation of
type A spermatogonia in adult mouse cryptorchid testes in
vitro[ J]. J Endocrinol, 1991, 128(3): 383 - 388.
STAUB C. A century of research on mammalian male germ
cell meiotic differentiation in vitro[ J]. J Androl, 2001, 22
(6): 911 - 926.
MEACHEM §J, WREFORD NG, STANTON PG, et al..
Follicle-stimulating hormone is required for the initial phase
of spermatogenic restoration in adult rats following go-
nadotropin suppression[] 1. J Androl, 1998, 19(6): 725
-735.



$2 EHA K %20 %
[25] MEACHEM SJ, MCLACHLAN RI, STANTON PG, et ~ [31] KANGASNIEMI M, WILSON G, HUHTANIEMI I, et
al.. FSH immunoneutralization acutely impairs spermato- al.. Protection against procarbazine-induced testicular
gonial development in normal adult rats[ J]. J Androl. , damage by GnRH-agonist and antiandrogen treatment in
1999, 20(6): 756 — 762. the rat [J]. Endocrinology, 1995,136:3 677 — 3 680
[26] ZHANG FP, PAKARAINEN T, POUTANEN M, et al.. [32] MEISTRICH M L. Hormonal stimulation of the recovery of
The low gonadotropin — independent constitutive production spermatogenesis following chemo — or radiotherapy [ J].
of testicular testosterone is sufficient to maintain spermato- APMIS, 1998,106:37 — 45.
genesis[ J]. Proc Natl Acad Sci. U S A, 2003,100(23): [33] MEISTRICH M L, SHETTY G. Suppression of testosterone
13692 - 13 697. stimulates recovery of spermatogenesis after cancer treat-
[27] JOHNSTON DS, RUSSELL LD, FRIEL PJ, et al.. ment[J]. Int. J. Androl., 2003,26(3): 141 - 146.
Murine germ cells do not require functional antrogen re- [34] OGAWA T, DOBRINSKI I, AVARBOCK MR, BRIN-
ceptors to complete spermatodenesis following spermato- STER RL. Leuprolide, a gonadotropin-releasing hormone
gonial stem cell transplantan'on[.] 1. Endocrinology, 2001, agonist, enhances colonization after spermatogonial trans-
142(6) : 2405 -2 408. plantation into mouse testes [J]. Tissue Cell, 1998, 30
[28] BOEKELHEIDE K, HALL SJ. 2,5 - Hexanedione expo- (5):583 —588.
sure in the rat results in long-term testicular atrophy despite [35] DOBRINSKI I, OGAWA T, AVARBOCK M R, et al..
the presence of residual spermatogonia[J]. J. Androl., Effect of the GnRH-agonist leuprolide on colonization of
1991, 12:18 - 26. recipient testes by donor spermatogonial stem cells after
[29] OKADA H, DOKEN Y, OGAWA Y, TOGUCHI H. Sus- transplantation in mice[ J]. Tissue Cell, 2001,33(2) :200
tained suppression of the pituitary-gonadal axis by leupron -207.
three-month depot microspheres in rats and dogs[] 1. Phar- [36] YIN Y, HAWKINS KL, DEWOLF WC, et al.. Heat
maco/Res, 1994, 11: 1199 -1203. stress causes testicular germ cell apoptosis in adult mice
[30] KANGASNIEMI M, WILSON G, PARCHURI N, et al.. [J]. J Androl., 1997,18(2): 159 - 165.
Rapid protection of rat spermatogenic stem cells against [37] SHINOHARA T, AVARBOCK M R, BRINSTER R L.
procarbazine by treatment with a gonadotropin-releasing Functional analysis of spermatogonial stem cells in Steel
hormone antagonist (Nal - Glu) and an antiandrogen (flu- and cryptorchid infertile mouse models [J]. Dev Bio.,
tamide) [ J]. Endocrinology,1995,136:2 881 — 2 888. 2000,220(2) : 401 - 411.

ITEUZEFEELEITERTH

MR R R AP AR, #iEE WA XK
& M mEAR R B BRI MR B
Froe s ) SCEAGE RS AT T SR PR o
X—BIRERE T E L 20 REAW¥ T, 5
TIRER R RN S8 3 TS A R

PPHRZRUN ] AR RS, B8R
FRILRGA, H—16, e R A B —A
KT TMALF () FESER KBS R R, B
M. ZEIREITTRB E Al

o e R B, R ESR A T SR AR P A
FEIRAL” s X5 A P OSSR S W SE B T
ERAHR. I H—BOANREIA M TEH
FHREHHETE,

PRE R RATR B P W A7 ) R L 3
TEE, WE R LA R AR R R AR, X SR
e Z At — BT R A

(R RFARHAL)



	77.PS
	78.PS
	79.PS
	80.PS
	81.PS
	82.PS

