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Effects of Glucose on the Cleavage and Further Development
of Early Bovine Embryos
S. Roh, B. C. Lee and W. S. Hwang

College of Veterinary Medicine, Seoul National University
SUMMARY

This study was conducted to compare the insemination time of bovine oocytes and de-
termine the effects of glucose(1.5 mM) on the development of bovine embryos at early
cleavage stage. Qocytes were matured for 24 h, followed by exposure to sperm and cul-
tured in modified Tyrode’s media drops or with bovine oviduct epithelial cell monolayer
prepared in TCM199(BOECM). Insemination time and culture system were varied in each
experiment. In experiment 1, to investigate the developmental capacity of bovine embryos
after different time of exposure to sperm, bovine ova and sperm were co-incubated for 18,
30 or 54 h, respectively. The development to blastocysts of 30 and 54 h insemination
groups were significantly higher (P<0.05) than 18 h group, and in case of blastocysts of
cleaved embryos, 30 h group were significantly higher(P<0.05) than other groups. In ex-
periment 2, we investigated the effect of glucose on early bovine embryos. After 18 h in-
semination, i» vitro fertilized oocytes were separated following 3 groups: G+0, G+24 and
G+48. Oocytes of G+0 group were cultured in glucose added Tyrode’s medium after
fertilization, oocytes in G+24 and G148 groups were cultured in glucose free Tyrode’s me-
dium after fertilization. After 24 h culture, G+24 group was moved to glucoe added me-
dium. All oocytes of 3 groups were moved to BOECM after 48 h culture. The rates of
cleavage and development to blastocysts in G+0 group were significantly lower than other
groups. In experiment 3, we determined the effects of glucose exposure from 8 to 20 h
after insemination on the cleavage and development of oocytes. The oocytes in glucose
added group had high capacity of cleavage and further development. This study shows
that in bovine oocytes, the optimal exposure to sperm 1s 30 h and glucose exposure to bov-
ine one-cell embryos is detrimental to their first cleavage and further development 1 vitro,
but there has no evidence of detrimental effect of glucose(1.5 mM) exposure to bovine
embryos over the two-cell stage in vitro.

(Key words : bovine embryo, insemination time, glucose, i vitro development)
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A Lo ALR3 w2 Earle's saltsg& 3
A3 TCM-199(Gibco BRL Inc., USA)2.24] 1]
Aadate] A3 2 AGE Hskd 0.3%(W/V)
BSA(fatty acid free, fraction V, Sigma Co,,
USA), 2 mM sodium bicarbonate 2 10 mM
HEPES(Sigma Co., USA)E, A A4S ES 9
A 10%9 7tE 8 gaH(56C, 30%) FBS(Gib-
co BRL Inc., USA), 15 mM sodium ‘vicarbonate

% 2.5 ug /ml FSH(Antrin® Denka Pharm., Jap-
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2) 0| d=sURe] A F
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g e WAE Hs.
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g Abg-stg oo w7 AA ZF welloll 500 ulel A
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Atgt v AdsdRbe A3 S TCM199 sfdde g
33 A3 5 ALu]gE TCM199 wigd ez 1
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3 Me+H
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Fel

2 — cosed H7Fe F(GH0T), 2441 7F
(G+241), 48A17t7=] HArbalA] g2 (G148
1 FHAIZH| e & HeldsHAte] HelU=E )02 uhiro] wiekd & gy AaA Fote] Ful
A+ 18, 30 2 544 TF HAIERA] AT kg A5l glucose H7HA71e) WE A& FHB
o] W £ AYA&dxte] AU FES Y o Ao REES AT A4 GHovr F 2wl
A= Table 13 2ok A543 E 18, 30 % 544] Wz gol u8-Fo) 64.6 2 8.2% = G+2479] 78.8
2P 3 F o oA Eete] Fuiks AT 23 4 23.8%, G+487-9] 77.5 % 19.2%0°1 8] +9F
78.0, 86.7 ¥ 98.7%7} B &at 7t F7tel f9F o8 e H3es vygon GH24 G488+
ol ol s vhehlIal 11.9, 30 % 22.8%¢9] wiwtE Arolofl = Fof A 2ol 7h RAAUTHP 0.05). £
2o B8ES o 30, 54A T Y wto] 18414t ghol wiwtx o WSEL GHoTol 12.7%%
Ao vt FojHog o Ho|dtS eSS HY G+247-(30.3%) 2 G+48:2(24.8%)° H|&l <
o (P<0.05), ®EHe E’}%;:?é’; 30417 AT Hog v M8 ES HYon G+2UTH GH48
o] 34.6%= 18417 3 (17.6%) 2 5441 7 aarololl i 2l H el &bolrt 1 TP <0.05).
T(23.1%)°0 Wigte felfer we AALEE
< HE(P<0.05). 3. M23A 8A|ZE & glucosed| wEE & +H
Zte] HAUSE
2. GlucoseR7IA|7(0fl (2 AFHEI MRAUSE o)A gtaby A7 A9 A e & glucose 3

Table 1. The developmental rates of bovine embryos after in vitro fertilization with different durations of fer-

tilization
Duration of No. of emb- NO( %) of embryos developed to™ % of Bl /
IVF (hours) ryos cultured 2 to 8cell 6cell to Mo* BI* cleaved embryos
18 168 131(78.0)* 34(20.2)* 23(11.9)? 17.6°
30 150 130(86.7)" 50(33.3)° 45(30.0)° 34.6°
54 158 156(98.7)¢ 50(31.6)° 36(22.8)° 23.1*

* Mo=morulae, Bl=Dblastocysts.
= Embryos were examined 168h post insemination.
a.b: Different superscripts in the same column denote significant differences(P<0.05).

Table 2. The developmental rates of bovine embryos with different time of glucose addition in culture me-
dia after in vitro fertilization

Glucose No. of emb- No(%) of embryos developed to* 9% of Bl/
addition time ryos cultured 2to 8cell 16 cell to Mo* BI* cleaved embryos
0 158 : 102(64.6)* 31(19.6)° 13(8.2)® 12.72
24 151 119(78.8)° 50(33.1)° 36(23.8)° 30.3°
48 151 117(77.5)° 46(30.5)° 29(19.2)° 24.8°

- In vitro fertilized embryos were cultured in modified Tyrode’s medium 48h with different exposure to glucose
and moved to TCM199 with bovine oviduct epithelial cell monolayer.

* Mo=morulae, Bl=blastocysts.

= Embryos were examined 168h post insemination.

a,b: Different superscripts in the same column denote significant differences(P<0.05).
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Table 3. The developmental rates of bovine embryos exposed to glucose in culture media after 8 h insemi-

nation
No. of emb- No(%) of embryos developed to** % of Bl /
Group ryos cultured 2to8cell 16 cell to Mo* BI* cleaved embryos
Glucose+ 107 43(40.2)= 14(13.1)® 7(6.5)° 16.3
control- . 101 56(55.4)" 26(25.7)° 17(16.8)° 30.4

- In vitro fertilized embryos were cultured in modified Tyrode’s medium 12 h with different exposure to glucose

and moved to TCM199 with bovine oviductal epithelial cell monolayer.

* Mo=morulae, Bl=Dblastocysts.
* Embryos were examined 168h post insemination.

a,b: Different superscripts in the same column denote significant differences(P<0.05).
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