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Measuring the estrus cycle and its effect on superovulation in mice

ZHU Na, JIA Hong-Xiang, LIU Xiao-Kun, ZHAO Xiao-E, WEI Qiang, MA Bao-Hua’

(Key Laboratory of Animal Biotechnology, Ministry of Agriculture, College of Animal Veterinary Medicine, Northwest A & F University, Yangling 712100, China)

Abstract: This study compares superovulation efficiency during different stages of the estrus cycle in mice by
investigating the pudendum appearance, vaginal epithelial cell type, and the follicular development dynamics, in relation
to the estrus cycle. We determined the stages of the estrus cycle by observing the pudendum and making vaginal smears
of the Kunming mouse, and ascertaining the follicular development by making paraffin sections. Based on the
observation, mice in stages of proestrus, oestrus, metoestrus and dioestrus were superovulated respectively, and their
follicular developments and embryo collection results were tracked to ascertain the appropriate estrus cycle stage for
superovulation. Our data showed that pudendum appearance and vaginal smears could effectively distinguish different
stages of the estrus cycle and that ovarian tissue observation showed that follicular development, corpus luteum formation
and luteolysis were regular during the estrus cycle. Likewise, during the estrus cycle of the Kunming mouse, pudendum
appearance, vaginal epithelial cell type and follicular development were relational to one another. Superovulating mice in
different stages of the estrus cycle showed marked differences both in pregnancy rate and average number of embryos
collected. Proestrus was significantly better than metoestrus and dioestrus (P<0.05), and better than oestrus, but the
difference between them was not significant (P>0.05). We suggest that pudendum appearance and vaginal smears can
be used to distinguish estrus cycle stages and that proestrus is the optimal stage of the estrus cycle for superovulation.
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Fig. 1 Pudendum appearance in different stages of
the estrus cycle

A) RIEHT; B) R C) &I G D) 1.

A) Proestrus; B) Oestrus; C) Metoestrus; D) Dioestrus.
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Fig. 2 Vaginal epithelial cells in different stages of
the estrus cycle (x200)
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A) Proestrus; B) Oestrus; C) Metoestrus; D) Dioestrus.
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Fig. 3 Histological sections of ovaries in different
stages of the estrus cycle
A) KA B) A C) At )EIN; D) IS
A) Proestrus; B) Oestrus; C) Metoestrus; D) Dioestrus.

4 RAEFIIA R B4 PMSG Ja If 50 $141210) Fr (X 40)
Fig. 4 Histological sections of ovaries injected with PMSG in different stages of the estrus cycle (X 40)
A) KT B) A C©) At)EIY; D) I 1) PMSG V4T Ja 24 h; 2) PMSG {EAT)E 48 he
A) Proestrus; B) Oestrus; C) Metoestrus; D) Dioestrus; 1) Twenty-four hours after injection of PMSG; 2) Forty-eight hours after injection of PMSG.
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Tab.1 The 2-cell embryo collection result at 94 h after PMSG injected of superovulation mouse in different stages of estrus cycle

SEHETTARIN 51 Ji ST B B

Beginning of superovulation

JEHE R

Number of

AR (%)

Number of mice with Number of mice 2-cell embryos

] 2 AR /N BBV (%) B HEN B 2 41 MR AR T2 2 (mean+SD)

Average number of 2-cell embryos in

estrus cycle stage superovulated mice vaginal plud were collected from superovulated mice
v
RIGHTH 12 11(91.67)° 11(91.67)* 36.92+17.83%
Proestrus
e g
KA 12 9(75.00)* 9(75.00)™ 27.25+20.87"
Oestrus
N ) :
Al 12 4(33.33)° 4(33.33) 8.33+17.05°
Metoestrus
- .
1] i 12 8(66.67)™ 6(50.00)* 14.33+17.33%
Dioestrus

KAL) b by B & ZE AN, ARE 2R .

Appearance of the same letter means there is no significant difference among the groups while different letters mean there is significant difference.

x2 XEEAHARREMEEBHNR PMSG iE57/5 120 h 8 ZHAARRE EILLE R
Tab.2 The 8-cell embryo collection results at 120 h after PMSG injection in different stages of the estrus cycle

FEHETT AR )55 R U B HHER/ R WRER/R %) R 8 AMIER) /N RE/ R (%) AEHEMR 8 RG24 B (mean+SD)
Beginning of superovulation Number of Number of mice Number of mice 8-cell embryos Average number of 8-cell embryos in
estrus cycle stage superovulated mice ~ with vaginal plud were collected from superovulated mice
e
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-
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s =
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N 1)
@rﬁ"ﬂ 12 8(66.67)™ 7(58.33)® 11.08+12.12°
Dioestrus

R EAR TR R E R A R, AAFER B

Appearance of the same letter means there is no significant difference among the groups while different letters mean there is significant difference.
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