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Effect of chitooligosaccharides on in vitro development of mouse embryos

GAO Yangl, Wang Lunxuez, ZHANG Meilingl, SONG Dandanl, LI Yunshengl, ZHANG Yunhai'
(1. School of Animal Science and Technology, Anhui Agricultural University, Hefei 230036;
2. Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023)

Abstract: The present study was to examine the effect of chitooligosaccharides on pre-implantational devel-
opment of mouse embryos. Chitooligosaccharides at different concentrations 0 pugrmL™ (control), 5, 10, 50, 100,
and 200 pg'mL™" were added into the culture medium. Pronuclear-stage embryos derived from in vivo and in vitro
fertilization were randomly divided into six groups. The rate of cleavage, blastocyst formation, and blastocyst
quality (total cell number and the ratio of inner cell mass (ICM) to total cell number) were recorded at 24 h and 72
h after the onset of in vitro culture. For the in vivo fertilized embryos, the total cell number of the 10 pg-mL™
group was significantly higher than that of the control group (P<0.05), but the cleavage rate and the blastocyst rate
of the 200 ;,LgrnL'1 group were significantly lower than that of the control group (P<0.05). For the in vitro fertil-
ized embryos, the blastocyst rate of the 10 pg'mL™" group was significantly higher than that of the control group
(P<0.05), but the blastocyst rate of the 200 pg'mL™" group was significantly lower than that of the control group
(P<0.05). In conclusion, the embryo culture medium supplemented with the appropriate chitooligosaccharides
might be helpful to improve the quality of mouse embryos; however, the high dose chitooligosaccharides may be
unfavorable to the early development of mouse embryos.
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1) Cleavage rate is defined as the number of cleaved em-
bryos/the number of cultured embryos; 2) Blastocyst develop-
ment rate is defined as the number of blastocysts/the number of
cultured embryos; values with * within a column present sig-
nificantly different(P<0.05)
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Figure 1 Effects of chitooligosaccharides on preimplantation
development of mouse pronuclear stage embryos
derived from in vivo fertilization
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Table 1 Effect of chitooligosaccharides on preimplantation development of mouse embryos derived from
in vivo fertilizatin at the pronuclear stage
BRI EL IR/ %) RN %) ERBATRE(N=10) ICM/ A %0 %6(N=10)

415

Group No. of presumptive No. of embryos cleaved No. of blastocysts

Total cell No. of blastocyst Ratio of ICM to total cell number

zygotes cultured (%,mean+S.E.M) (%, mean+S.E.M) (mean=S.E.M, n=10) (%, mean+S.E.M, n=10)
0 103 95(93.65+3.00%) 73(75.57+7.01%) 57.00+2.64° 25.97+1.64%
10 104 103(98.98+1.02%) 80(75.81+7.427 68.20+3.08° 27.71+1.45°
50 105 99(93.82+2.61%) 67(61.59+8.84%) 64.10+4.15® 29.79+1.17°
100 103 100(98.41+1.59%) 62(58.33+6.03%) 63.40+5.22% 22.22+1.89"
200 103 88(83.87+3.92% 36(33.62+9.67°) 57.20+2.80° 22.99+1.45°

W 1) GRRE=U BRI G 2) BIRF=B B/ IR EG A AR AR P RS 72 5 25 (P<0.05). R,

Note: 1) Cleavage rate is defined as the number of cleaved embryos/the number of cultured embryos; 2) Blastocyst development
rate is defined as the number of blastocysts/the number of cultured embryos; values with different superscript letters within a column
present significantly different(P<0.05). The same below.
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Table 2  Effects of chitooligosaccharides on in vitro development of mouse embryos derived from in vitro fertilization

gy SETRIRA IEEONREER /%) RIS %) FERRDANHEL(N=10) ICM/ A 250 76(N=10)
(:Jrou No. of presumptive No. of embryos cleaved No. of blastocysts  Total cell No. of blastocyst Ratio of ICM to total cell number
P zygotes cultured (%, mean+S.E.M) (%, mean+S.E.M) (mean+S.E.M, n=10) (%, mean+S.E.M, n=10)
0 109 104(93.89+2.86) 79(67.1248.63) 58.90+3.05 22.62+2.41
5 109 108(99.43+0.57) 90(79.62+4.61%) 61.80+3.08 21.65£1.91
10 108 107(99.43+0.57) 99(89.24+4.30°) 64.30+2.40 24.33+1.49
100 109 107(97.35+2.08) 61(49.76+8.04") 59.90+6.09 24.06£1.76
200 111 105(91.99+5.38) 24(18.67+8.66") 53.90+2.83 23.93+£2.11
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