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Effects of reference gas aeration time to culture medium on mouse 4
cell embryo development in sealed-culture system

LIU Jie, WANG Dandan,CHEN Fang,GU Jianfeng,
WANG Zhao,ZHAO Xiaoe, MA Baohua

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

Abstract: [Objective] For the purpose of establishing an early embryo culture system of mammal in
space, this study investigated the effects of reference gas aeration time to culture medium on mouse 4 cell
embryos development in a sealed-culture system. [Method) The reference gas containing 5% O,,5% CO,
and 90% N, was used to treat the culture medium for 30,60,90,120,150,180 and 240 min before 4 cell em-
bryos were sealed-cultured in the medium immediately. Embryos cultured in microdrops were used as con-
trol. The reactive oxygen species (ROS) levels and hypoxia-inducible factor 1 alpha (HIF-1a) accumulation

were detected at 12,36,60 and 84 h after incubation. The blastocyst rates, hatching rates, and total cell
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numbers of blastocyst were calculated at 84 h incubation. [Result] The accumulation of ROS was found in
the groups pretreated with reference gas longer than 180 min. However, the accumulation of HIF-1¢ was
detected in the groups pretreated shorter than 120 min,indicating starving of oxygen. In the sealed-culture
system ., mouse embryos in the groups pretreated with reference gas for 120— 180 min were developed better
than other groups with blastocyst rates of 93. 38% —95. 68 % , hatching rates of 61.03% —65. 27 % ,and to-
tal cell numbers of 102. 33 —111. 83. There were no significant differences between sealed-culture groups
(120—180 min) and control in blastocyst rates and total cell numbers (P>>0. 05). The hatching rates in
sealed-culture groups (120—180 min) were significantly higher than in control (P<C0. 05). [Conclusion]
The optimal aeration time of reference gas containing 5% O,,5% CO, and 90% N, pretreated to culture
medium was 120 to 150 min. In the sealed-culture system, embryos could acquire high developmental rate
and avoid ROS/hypoxia injury.
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AL i 0,58 £ Hoechst 33342 Bt ¢ (41 i #% ;s B. DCFDA ¢ A, 45 51 , T 58 ) 28 (4 9O AUR T £ 1 S ALY 12 IR i 9 77 A2
1EROE T B 3% 12 h IR (B 4D 5 2~8. 43 Ry 5 4R W 7£< 30.60.90,120,150,180,240 min 1% M1 537 12 h (IRJIA 5
9,10. 43 5 R 35 F2 W 5 180 1 240 min 20 % M35 5% 36 h (IR . FR R =20 pm
A. Bluish fluorescence shows nucleus stained by Hoechst 33342 ;B. Peroxide is labeled with DCFDA , stronger green fluorescence means
more ROS was produced in embryo. 1. Embryos cultured for 12 h in microdrop (control) ;2—8. Embryos cultured for 12 h in sealed-culture
groups pretreated with reference gas for 30,60,90,120,150,180 and 240 min,respectively;9 and 10. Embryos cultured for 36 h in
sealed-culture groups pretreated with reference gas for 180 and 240 min. Scale bar=20 pm
L fAHh 78 S0 PR 35 37 RS 5 97 /0 BLS S0 IR TG v aod 040 49 7T 1 e ) 45 2R

Fig. 1 ROS levels of early-stage embryos cultured in microdrop or sealed-culture groups in vitro
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A. Embryo cultured for 84 h in microdrop group (control) ; Bl. Embryo cultured for 12 h in the sealed-culture group pretreated with reference
gas for 30 min;B2. Embryo cultured for 36 h in the sealed-culture group pretreated with reference gas for 60 min;B3. Embryo
cultured for 60 h in the sealed-culture group pretreated with reference gas for 90 min; B4 —B7. Embryos cultured for 84 h in the
groups pretreated reference gas for 120,150,180,and 240 min,respectively. Embryos that tested positive for HIF-1a
were brown,and those negative had no obvious staining;scale bar=20 pm
B2 PRAN 50 S RS SR A0 B 3%/ U R AR v HIF- 1o 2R 1 SR 0 09 K 0 45 251 (DADB 1 68)
Fig. 2 Accumulation of HIF-1q protein in early-stage embryos cultured in microdrop or

sealed-culture groups in vitro (staining by DAB)
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A. Embryo cultured for 84 h in microdrop (control) ;B—H. Embryos in sealed-culture groups pretreated with reference gas for

30,60,90,120,150,180,and 240 min,respectively. Scale bar=>50 pm
B3 /R4 iR iR T Sh S <08 P B SR ARGR 8 R 84 h R ARSI IR

Fig. 3 Blastocysts obtained 84 h after mouse 4 cell stage embryos cultured in microdrop or sealed-culture groups in vitro
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Table 1 Developmental rates and total cell numbers of mouse 4 cell embryos cultured in microdrop or

sealed-culture groups for 84 h

WE NG 40 i+ % Embryo total cell number
THEOE iR £ PaRailioke

Number of embryos Total cell number
for counting of blastocysts

BRI/ 7

Hatching rates

413 IR F %/
Groups Blastocyst rates
F£A 30 min Aeration 30 min 65.39+10.28 d
%65 60 min Aeration 60 min 76.53£5.08 ¢
75 90 min Aeration 90 min 86.87E£5.01b
3£./X. 120 min Aeration 120 min 93.62+2.88 a
35/% 150 min Aeration 150 min 95.68+1.50 a
%55 180 min Aeration 180 min 93.38£3.21 a
5%, 240 min Aeration 240 min 92.40£3.40 a
WO 1% 3% Micro-drop culture 97.39£2.01 a

28.034+6.98 d 10 67.724+8.71d
40.18+1.37 ¢ 12 81.63£9.69 ¢
56.4812.88 b 12 83.67%8.37 ¢
65.2744.00 a 11 105.0047.27 a
62.70+1.05 a 13 111.83+8.47 a
61.0344.03 a 13 102.334+11.18 a
60.4924.07 a 11 97.66410.44 b
55.6043.93 b 13 106.1044.70 a

YV« [R5 B R /N 7 3 2 22 53 . 35 (P 0. 05).,

Note: Different lowercase letters mean significant difference between treatments(P<Z0. 05).
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