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Effects of Glucose on Development of ICR Mouse Embryosin vitro
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Abstract: To study the effects of glucose on the development of ICR mouse embryos in vitro. Experiment 1: ICR
female mice (6—8 weeks of age) were super-ovulated with i.p. injections of PMSG and hCG, and mated overnight with
males. One-cell embryos were collected at 22— 26 hrs after hCG and cultured in CZB supplemented with 0, 0.5, 1.0, 3.0,
5.0 or 10mmol/L glucose respectively. Experiment 2: One-cell embryos were collected from the oviducts of ICR female
mice, super-ovulated and cultured in glucose-free CZB. The embryos, respectively a one-cell, two-cell, four-cell or
morula stage, were removed from glucose-free CZB medium and placed in CZB medium supplemented with 3.0mmol/L
glucose (optima concentration) and removed to glucose-free CZB 24h later (except the morula stage embryo). The
embryos in another group were cultured in CZB supplemented with 3.0mmol/L glucose during the entire culture time.
The embryos in the control group were continuously cultured in glucose-free CZB. Embryos were cultured for 120h at
37°C under 5% CO, in seaded culture chambers and observed every 24h under a Nikon inverted microscope. The culture
efficiency was evaluated by determining the proportion of embryos reaching the four-cell (48h), blastocyst (96h), or
hatched blastocyst (120h) stage. The total cell numbers were counted in the blastocyst and hatched blastocyst embryos.
The experiment results were: 1) There were no significant differences in the rates of four-cell embryos between every
glucose-containing group and the glucose-free group. 2)The blastocyst rates of glucose-containing groups were
significantly higher than that of the control. 3)The total cell humbers in the concentration group containing 3.0mmol/L
glucose were significantly higher than one another. 4)Addition of glucose from the two-cell to four-cell stage or from the
four-cell to morula stage, significantly increased the blastocyst rates compared with the control. In contrast, addition of
glucose from one-cell to two-cell, at morula or after morula, did not increase the blastocyst rates compared with the
control. It indicates that addition of glucose to CZB does not result in two-cell block of the embryo development, and
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addition of glucose to CZB in a concentration as high as 10mmol/L does not inhibit the development of ICR mouse
one-cell to hatched blastocyst development. The optimal concentration of glucose added in CZB could be 3.0mmol/L in
the culture of ICR mouse embryos in vitro. Exposure of embryos to glucose, beginning at the two-cell and extending to
the four-cell stage or beginning at the four-cell and extending to the morula stage, is necessary for the development of

ICR mouse embryosin vitro.
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Fig. 1 Culturing mouse embryos with addition of glucose to CZB at different developmental stagesin vitro

1C:1 40 (1-Cel) ; 2C:2 4l (2-Cell) ; 4C:4 4Hff (4-Cel) ; M:ZE MR (Morula); aff— kiR (thefirst timeto transfer
theembryo); b3 — X (the second time to transfer the embryo)
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Tab.1 Effect of different concentrations of glucose on the development of one-cell mouse embryosin vitro

1_
Groups Glucose Number and rates of developmental embryos % Number of cells
concentrations  Number of 2. 4 in each blastocyst
(mmol/L.) L-cdl 2-cell 4-cell Morula Blastocyst Hatched mean+SD
blastocyst
1 0 17 100(85.4) 93(79.5)  73(62.4) 18(15.4) 0(0) 3464857
2 05 116 94(81.0) 90(77.6)  77(66.4) 63(54.3)° 10(8.6)° 49.6+15.6°
3 1.0 118 96(81.4) 85(72.0)  72(61.0) 64(54.2)° 13(11.0)° 52.9417.2°
4 30 118 94(79.7) 82(69.5)  71(60.2) 65(55.1)°  13(1L.0)° 69.84-27.3°
5 5.0 117 95(81.2) 82(70.1)  75(64.1) 66(56.4)" 11(9.4)° 49.6+15.8°
6 10 117 95(81.2) 83(70.9)  73(62.4) 66(56.4)" 14(12.0)° 51.2+16.9°
P<0.05

Values in the same column with different lowercase | etters indicating significant difference, P<0.05.

2 BERENRREMENRERAIINZ BRI
Tab.2 Effect of glucose on mouse embryos at different developmental stagesin vitro

1_
Stages of Number and rates of developmental embryos %
groups addition of Number 2. 4
glucose of 1-call 2-cell 4ecell Morula Blastocyst  Hatched blastocyst
1 119 104(87.4) 79(66.4) 56(47.1) 0(0)? 0(0)
2 120 108(90.0) 82(68.3) 61(50.8) 10(8.3) 2(1.7)
3 122 108(88.5) 86(70.5) 63(51.6) 34(27.9) 7(5.7)®
4 124 110(88.7) 88(71.0) 75(60.5) 53(42.7)° 16(12.9)
5 122 114(93.4) 84(68.9) 60(49.2) 9(7.4) 1(0.8)
6 119 112(94.1) 85(71.4) 70(58.8) 49(41.2)° 8(6.7)*

,P<0.05

Values in the same column with different lowercase |ettersindicating significant difference, P<0.05.
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