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SUMMARY

Arrest in embryo development during iz vitro culture has been reported in various mammals.
Although some causes of the arrest have been suggested, little is known of the way that can
overcome the arrest using in witro culture system. The antioxidant, 8-mercaptoethanol(8-ME),
has been shown to play an important role in embryo development. This study was designed to
examine the effect of 8-ME on the developing bovine embryos produced in vitro by IVM and
IVF. To select appropriate concentration of 8-ME during whole culture period (7 days), various
concentrations (10, 50 and 100,M) of 8ME were added to the CZB medium and their effects
was significantly higher in 100xM of 8-ME. The effects of protein sources(FCS or BSA) in the
presence of 100.M B-ME were examined. Their effects on development of embryos cultured with
and without somatic cells to blastocyst stage were greater in FCS treatment (56.6 and 29.3%)
than in BSA treatment(25.5 and 12.8%). We also evaluated the effects of 8-ME addition on the
blastocyst formation when embryos at different stages were exposed to 100M B-ME. g-ME
promoted increased development of embryo to blastocyst stage and the effect was greater in
6-cell to morula embryos than in embryos fewer than 4-cells at the initiation of treatment. The
results suggested that 8-ME can improve bovine embryo development by overcoming the arrest
in early development,
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Table 1. In vitro development of bovine embryos selected after 3 days of fertilization

No. of No. of embryos developed upto following stages at 168 hpi (%)
Cell stage embryos used 2-cell 4-cell 8-cell 16-cell Morula Blastocyst
> 6~8-cell 122 - - 28(22.9) 22(18.0) 35(28.7) 37(30.4)
3~4-cell 120 - 56(46.7) 54(45.0) 10( 8.3) - -
2-cell 330 238(72.1)  90(27.3) 2( 0.6) - - -

1, hpi ; hour postinsemination,
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Table 2. Effects of 5-mercaptoethanol on development of bovine 6~8-cell stage embryos cultured in

CZB + 15% FCS*
B-ME! No. of No. of embryos developed upto following stages at 168 hpi(%)
BOEC (M) embryos used Blastocyst Hatched blastocyst Total

0 98 32/ 98(32.6) 5/ 98(5.1) 37/ 98(37.8)

4 10 111 43/111(37.8) 5/111(4.5) 48 /111(43.2)
50 111 38/111(34.2) 9/111(8.1) 47 /111(42.3)

100 112 54 /112(48.2) 9/112(8.0) 63 /112(56.3)

0 98 25/ 98 (25.5) 1/ 98(1.0) 26/ 98(26.5)

10 109 31/109(28.4) 1/109(0.9) 32 /109(29.4)

- 50 110 33/110(30.0) 4/110(3.6) 37 /110(33.6)
100 114 43 /114(37.7) 5/114(4.4) 48 /114(42.1)

1. Abbreviations are §-ME, #-mercaptoethanol ; hpi ; hour postinseminations.



Fig. 1. Blastocysts produced in vitro using CZB medium. supplemented with 100.M 5-ME and

15% FCS. Magnification is 40 <.
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Table 3. Effects of §-mercaptoethanol on the development of 6~8-cell embryos cultured in CZB +

LR

ANAM 1 ¥ 67%2] vlvtE FAYLE KTk &
[k B AgdMe H3 g-MEe] #rl 2= U2
BIzEs 3ol oldXw, S-MES 716198 o
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FCS or BSA
A-ME! No. of No. of embryos developed to following stage at 168hpi (%)
BOEC  Sera (M) embryos used Blastocyst Hatched blastocyst Total
0 102 29 /102(28.4) 4/102(3.9) 33/104(31.7)
FCS o % 18/ 99(485) 8/ 99(8.1) 56/ 99(56.6)
+ 0 97 12/ 97(12.4) 2/ 97(2.1) 14/ 97(14.4)
BSA 100 98 23/ 98(23.5) 2/ 98(2.0) 25/ 98(25.5)
0 100 14 /100(14.0) 2/100(2.0) 16 /100(16.0)
FCS 100 99 23/ 99(23.2) 6/ 99(6.1) 29/ 99 (29.3)
B 0 99 7/ 99( 7.1) 0/ 99(0.0) 7/ 99( 7.1)
BSA 100 102 12 /102(11.8) 1/102(0.9) 13/102(12.8)

!. Abbreviations are #-ME, g-mercaptoethanol ; hpi ;

hour postinseminations,
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Fig. 2. Effects of S-mercaptoethanol supple-
mented at different stage on in vitro de-
velopment of bovine embryo culture.
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Table 4. Effect of 100M A-mercaptoethanol on the developinent of morula embryos to blastocyst

stage
No. of the No. of embryos developed to following stage at 120hpit (%)
Media BOEC embryos used Blastocyst Hatched blastocyst Total
+ 55 36(65.5) 9/55(16.4) 45 /55(81.8)
czB 56 24(42.9) 2/56( 3.6) 26/56(46.4)

! hpi ; hour postinseminations,
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