
40 Feb. 2021, 41(1)Laboratory Animal and Comparative Medicine

DOI:10.12300/j.issn.1674-5817.2020.166

[ ] (18140900301)

[ ] (1986 ), , , E-mail: jiaoshufan@163.com

[ ] (1964 ), , , E-mail: yaoshirley@163.com

 200127

[ ]       Wistar spontaneous dwarfism Wistar rat SDWR

   SDWR Wistar 12

50 1 1 SDWR Wis ta r 1 4

8 SDWR 5 Wis ta r 20

6 8 SDWR Wistar 20

200 U/kg 300 U/kg 400 U/kg +

6 8 Wistar SDWR SDWR 20

HE   SDWR 1 4

Wistar P 0.05 SDWR [ 12.15 0.81 ] Wistar

[ 8. 05 0.76 ] Wistar 4 5 d SDWR

7 8 d S D W R

Wistar P 0.01 HE ,Wistar

S D W R

  S D W R

[ ]

[ ] Q95-33    [ ] A    [ ] 1674-5817(2021)01-0040-06

Preliminary Probing for Reproductive Performance in Female Dwarfism Rats
JIAO Shufan, XU Longmei, HUA Zhengyu, YAO Jufang

(Renji Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai 200127, China)

Correspondence to: YAO Jufang, E-mail: yaoshirley@163.com

[Abstract]    Objective    To probe the causes of low reproductive performance in spontaneous dwarfism

Wistar rats (SDWR). Methods     A Wistar rat control group and a SDWR group both included 50 female and

50 male rats aged 12 weeks respectively, and were mated 1 1 (male to female); the pregnancy rate, litter

size, litter birth weight, weaning rate and weaning weight of the SDWR and Wistar rats were measured from

the first parity to the fourth. Twenty female SDWR aged 8 weeks and 20 female Wistar rats aged 5 weeks

were selected respectively to evaluate puberty and estrous cycle by vaginal cytology. Twenty female

SDWR and 20 female Wistar rats aged 6-8 weeks were respectively injected intraperitoneally with 200 U/kg,

300 U/kg and 400 U/kg of pregnant mare serum gonadotropin (PMSG) plus human chorionic gonadotropin

(hCG) for superovulation, and the ovulation induction effects. Twenty Wistar, 20 SDWR and 20 SDWR

superovulation rats aged 6-8 weeks were compared in morphological changes of ovarian tissue by HE

staining. Results    The pregnancy rate, litter size, litter birth weight, weaning weight and weaning rate of

the first parity to the fourth of the SDWR group were significantly lower than those of the Wistar group

(P<0.05). In the SDWR group, sexual maturation [(12.15  0.81) weeks] was significantly delayed compared
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with the Wistar group [(8.05 0.76) weeks]. The Wistar group maintained a regular estrous cycle of 4-5

days, while the SDWR group showed an extended and disordered estrous cycle of 7-8 days, shortened

estrous and extended metestrus. The results of superovulation test showed that the number of eggs in the

SDWR group was significantly lower than that in the Wistar group (P<0.01). The results of HE staining of

ovarian tissue showed that in the Wistar group, follicles at all levels were growing actively, and granular cells

and corpus luteum structure were normal; while in the SDWR group, the number of total ovarian follicles and

follicles at all levels were significantly reduced, and granular cells was disarranged. Conclusion    The low

reproductive rate of SDWR may be related to delayed sexual maturity, prolonged and disordered estrous

cycle, and ovarian dysfunction.

[Key words] Dwarfism rats; Reproductive performance; Estrous cycle; Ovarian dysfunction
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Figure 1  The results of Gram staining of the rat vaginal smears (A-D) and morphological observation of the ovarian

tissue in each group H-E

B C

E F

D

G H

A



44 Feb. 2021, 41(1)Laboratory Animal and Comparative Medicine

Wistar
[6]

SDWR

27% [7]

200 U/kg 300 U/kg 400 U/kg PMSG +hCG

3

6 8 Wistar

SDWR

P 0.01

PMSG

180716 1000 IU hCG

B190303

poor ovarian response POR [8] SDWR

SDWR

SDWR

[9-10] SDWR

SDWR

SDWR

SDWR

[11-12]

SDWR

SDWR

7% 15% [13]

assisted reproductive technology

ART ART

POR
[14-15] ART

9% 24%

POR[16] 40

50 [17] POR

[18]

RNA [19]

[ 2 0 ]

miR-27b miR-190 miR-151 miR-672 miR-29a

miR-144 [21] BNC1 [22] COMT

rs4680 A CpG-8 CpG-10

POF [23]

RNA SDWR

[1]    , , , . 

[J]. , 2016,

36(4): 295-300,306. DOI:10.3969/j.issn.1674-5817.2016.

04.010.

[2]  TORREALDAY S, KODAMAN P, PAL L. Premature

Ovarian Insufficiency: an update on recent advances in

understanding and management[J]. F1000Res, 2017, 6:

2069. DOI:10.12688/f1000research.11948.1.

[3]  SVETLANA V, MIOMIRA I, MILINA T, et al. Premature

ovarian failure[J]. Srp Arh Celok Lek, 2012, 140(11/12):

806-811. DOI:10.2298/sarh1212806v.

[4]   ANGELIDIS G, DAFOPOULOS K, MESSINI C I, et al.

The emerging roles of adiponectin in female reproductive

system-associated disorders and pregnancy[J]. Reprod Sci,

2013, 20(8):872-881. DOI:10.1177/1933719112468954.

[5]   , , , . SPF Wistar



Feb. 2021, 41(1)      45Laboratory Animal and Comparative Medicine

[J]. , 2003,
20(1): 1-3. DOI:10.3969/j.issn.1006-6179.2003.01.001.

[6]   , . [M]. , . :
, 2002: 145-149.

[7]   DICKEY R P, BRINSDEN P R, PYRZAK R. 
[M]. , , . : 

, 2011: 19-30.
[8]   , , , . 

[J]. , 2020, 35
(3):1368-1372.

[9]   . 
[J]. , 2019, 6(34):10-11. DOI:

10.16484/j.cnki.issn2095-8803.2019.34.006.
[10] , , , . 

[J]. 
, 2020, 40(2):104-109. DOI:10. 3969/j.issn.1674-5817.

2020.02.003.
[11] , , , . 

[J]. , 2015, 50(5):386-389.
DOI:10.11669j.2015.05.002.

[12] GOSWAMI D, ARIF A, SAXENA A, et al. Idiopathic
primary ovarian insufficiency: A study of serial hormonal
profiles to assess ovarian follicular activity[J]. Hum Reprod,
2011, 26(8): 2218-2225. DOI:10.1093/humrep/der174.

[13] , . [M]. 8 . : 
, 2013: 369.

[14] GIANNELOU P, SIMOPOULOU M, GRIGORIADIS
S, et al. The conundrum of poor ovarian response: From
diagnosis to treatment[J]. Diagnostics, 2020, 10(9):687.
DOI:10.3390/diagnostics10090687.

[15] DRAKOPOULOS P, BARDHI E, BOUDRY L, et al.
Update on the management of poor ovarian response in

IVF: The shift from Bologna criteria to the Poseidon concept
[ J ] .  T h e r  A d v  R e p r o d  H e a l t h ,  2 0 2 0 ,  1 4 :
2633494120941480. DOI:10.1177/2633494120941480.

[16] POLYZOS N P, DEVROEY P. A systematic review of
randomized trials for the treatment of poor ovarian

responders: Is there any light at the end of the tunnel?[J].
Fertil Steril, 2011, 96(5):1058-1061.e7. DOI:10.1016/j.
fertnstert.2011.09.048.

[17] REVELLI A, BIASONI V, GENNARELLI G, et al. IVF
results in patients with very low serum AMH are signifi-
cantly affected by chronological age[J]. J Assist Reprod

Genet, 2016, 33(5):603-609. DOI:10.1007/s10815-016-
0675-7.

[18] ZHANG J H, HUANG X X, LIU Y F, et al. A comparison
of the effects of Chinese non-pharmaceutical therapies for
premature ovarian failure[J]. Medicine, 2020, 99(26):
e20958. DOI:10.1097/md.0000000000020958.

[19] , , , . MicroRNA
[J]. , 2017, 23(6): 645-648. DOI:

10.16695/j.cnki.1006-2947.2017.06.026.
[20] , , . MicroRNAs 

[J]. , 2020, 21(5):558-560. DOI:
10.13390/j.issn.1672-1861.2020.05.045.

[21] KUANG H X, HAN D W, XIE J M, et al. Profiling of
differentially expressed microRNAs in premature ovarian
failure in an animal model[J]. Gynecol Endocrinol, 2014,
30(1):57-61. DOI:10.3109/09513590.2013.850659.

[22] CHEN Z, CHEN H, YUAN K, et al. A 15q25.2
microdeletion phenotype for premature ovarian failure in a

Chinese girl: A case report and review of literature[J]. BMC
Med Genomics, 2020, 13(1):126. DOI:10.1186/s12920-
020-00787-w.

[23] , , , . -O-

[J]. ( ), 2019, 40(3):432-

436. DOI:10.7652yxb201903017.

          2020-10-15      2020-12-15

********************************************************************************************************

                                                                     

                                           

-


