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An efficient double ovulation protocol for simultaneous induction of multicellular embryos

and fertilized eggs in adult mice
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[Abstract] Objective: To investigate the feasibility of secondary superovulation scheme in improving the superovulation effect and
embryonic development potential of adult mice. Methods: Firstly, the difference of total egg number among the conventional double
ovulation scheme, the natural ovulation and random superovulation experimental schemes was compared, and then the conventional
double ovulation experimental scheme was further optimized on the basis of the preliminary study of the effect of exogenous pregnant
mare serum gonadotropin (PMSG )on the development of naturally conceived embryos. Results: The average total number of eggs in the
optimized double ovulation experimental group was 61.7, which was significantly different from the natural ovulation group , the random
superovulation group and the conventional double ovulation group, and improved the superovulation effect of adult mice. Conclusion:
The optimized double superovulation scheme provides a new and efficient technical method for obtaining a large number of mouse multi
-cell embryos and fertilized eggs.
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Figure 1 Flow chart of double ovulation experiment
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Table 1 Effect of superovulation scheme on ovulation in mice
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Figure 2 Embryo development after PMSG injection
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Figure 3 Comparison of embryonic development between control group and experimental group at different stages (x25)
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Table 2 Data comparison between the optimized double ovulation experimental scheme and the conventional double ovula-

tion experimental scheme
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Figure 4 Comparison of ampulla between conventional

superovulation and second double ovulation

G CF34 2440 , B AEbE RS2 SN R 55 |
INEAR DY H SR 322 7 ) 2 AR IR PR G 2 B i R v
ZF AT T R b e ME R HERK
T B — UG CH SR = A B 32 A5 00 Dt D iR B A
AN T SR ZSBE UL BRUAE T 55 PMSG A
[ s )7 S P A MR IR B A Tk . 25 R A, 7F
PMSG VES} 5 11 bt 32~48 h a3 2% , AU /&R
JifefE R A AT B, VT S DA AR 3
TCRRG . ATGRIESE 0, HCG 4 S st 1] 45 A 3
FPIRAXT AR Z 2 — K IRIR I R BH BEVIX R
i A R R R HET 2 B R R R A T
224 H 9:00 FES PMSG, 6 HCG A 5 s 1] 45 i
FYR H 16:00 1355 (15 PMSG ISRl fE4i 4 2 31 h) .
P, DU A SUHE S o 411 3 g RIS 21 AR HE
DN & TR 8 IR IR 11.7 ML, 35 2 F i AL
HEON 2B 2H (240 o 45 U HE 18 HELI A HESR
L 4R B B 838 44, V- B H R A 46.6 ML BR
Fo 18 HEHTE MIHEER G gE 2 1 1104058+
R CEE 8 H Rk 617 H0) , B0 43 5 A SR HE
BRZH (P35 15.180) (BEDLEEHEZ (734 16.6 #0) A1
FISHEDI 2 (P34 31.8 BO$E 1 T 307.23%.272.12%
94.23%, Hrpf 1 H R RIS GRS 1094,
2 [ M R 1 AR HEDI Y T~ 13 4%, 76 5] IF 3 0] R
G LSS 2 B, 6] HR A 5 50 56 24— YR HE IR IR G 7 8 4
LA B W20 (K 3)  FERE RIS IR 2H A T 3 9 sk
P 0T R, S 56 40 IR i 5% PMSG 19 52 ] — L
1SRRI, & B 20T BE R 2 IR R A5 1Y
W, R T PP S B R IR S HA
SZRERE ST, AR SRR IS (RS2 564 R A SR 28 T

KA ZAHEIN A 15 B g L g2 2 on 1
T35 KA 509 BOHSZKE BN, 69.2% 1 Z 46 %5 Luo
S IE R /D BUBHESZ R R A5 R, Ul UG
HEOPF R IEH T ZAE 00 F o AT LA A
SCHEBP S 56 77 ZE 380 T /N EUCHEBR A 85, AR AR KRR
JE 10 TR /N BRERCR XE Sl e R R
AT HA VR L

(&%)

[1] MOCHIDA K. Development of assisted reproductive tech-
nologies in small animal species for their efficient preser-
vation and production [J.J Reprod Dev, 2020, 66 (4) .
299-306

[2] HANSEN P J. Implications of assisted reproductive tech-
nologies for pregnancy outcomes in mammals [J]. Annu
Rev Anim Biosci,2020,8:395-413

[3] HEYKANTS M,SCHERB H,MICHEL G, et al. Influence
of polygamous versus monogamous mating on embryo pro-
duction in four different strains of mice after superovulato-
ry treatment|[ J . Theriogenology,2018,114:85-94

(4] A FJ.X0 #&,05 A %, Zp212 F R E Bk RAR
F8 e S R PR 2R B R RE S (). Rt R R K 2 2
(ASRBI#R) ,2022,42(3) :309-316

(5] MEE,H 5,50EE, & Hasill & 27e
BRBEPNEMLI]L Bt BERR 2 (A KRB
fi),2021,41(4) :477-482

[6] LIR,LIE,KAMILI G,et al. Effect of resveratrol on super-
ovulation in mice []]. Biomed Pharmacother, 2022, 146:
112565

[7] TAKEO T,MUKUNOKI A, NAKAGATA N. Ovulation of
juvenile, mature, and aged female C57BL/6 mice follow-
ing coadministration of inhibin antiserum and equine cho-
rionic gonadotropin[]]. Theriogenology,2019,135:1-6

[8] LUCIANO A M,FRANCIOSI F,BARROS R G, et al. The
variable success of in vitro maturation: can we do better?
[J]. Anim Reprod, 2018, 15(Suppl 1) :727-736

[9] AVERINA O A, VYSOKIKH M Y,PERMYAKOV O A,
et al. Simple recommendations for improving efficiency in
generating genome-edited mice [J]. Acta Naturae, 2020,
12(1):42-50

[10] LUO C,ZUNIGA J,EDISON E, et al. Superovulation strat-
egies for 6 commonly used mouse strains [J].J Am Assoc
Lab Anim Sci,2011,50(4) :471-478

(F BT 2022-10-29
(AX%HE:E &)



