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Fig. 1. The sperm analyzer used to analyze the semen quality of bulls.
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Fig. 2. The cumulus cells of the in vitro matured oocytes were partially (A) or totally (B) removed

before in vitro fertilization.
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Table 1. The frozen semen quality of two bulls measured by semen analyzer and hemocytometer

Items Semen
Bull A Bull B
No. of straws tested 5 5
Concentration (10%/ml) 33.5+£7.6 37.1 £53
Motile sperm ratio (%) 40.3+34 44.0 £+ 10.0
Progressive sperm ratio (%) 10.6 +£3.7° 32.0 £ 6.6°
Abnormal sperm ratio (%) 16.3+3.5°% 7.6 + 3.8

% Means in the same row with different letters were significantly different (P < 0.05).
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Table 2. Effect of bull semen on cleavage rate and development potential of the in vitro fertilized bovine

embryos in vitro

_ No. of COCs No. of embryos developed to
Semen No. of trials used for In vitro
fertilization 2-cell 16-cell blastocyst
Bull A 23 474 46 (9.7)*@ 5(1.1)8 2 (0.4)2
Bull B 30 607 281 (46.3)P 98 (16.1)b 31 (5.1)P

% Means in the same column with different letters were significantly different (P < 0.05).
" Data in parenthesis is No. of embryos developed / No. COCs used for IVF.
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Table 3. Effect of cumulus cell removal on the development of bovine oocytes after in vitro fertilization

Treatment No. of grade I+II No. (%) oocytes of development to
COCs 2-cell 16-cell blastocyst
I Cumulus-enclosed oocytes* 122 57 (46.7)° 29 (23.8)° 13 (10.7)?
Il Cumulus-free oocytes* 138 49 (35.5)*  25(18.1) 6 (4.3)°
I Cumulus-enclosed oocytes** 158 63 (39.9)° 36 (22.8)° 16 (10.1)?
IV Cumulus-free oocytes** 153 47 (30.7)* 11 (7.0) 5(3.3)°

* Cumulus cells were removed with glass micropipette.
** Cumulus cells were removed with hyaluronidase and glass micropipette.
%> Means in the same column with different letters were significantly different (P < 0.05).
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Abstract

The purpose of this study was to investigate the effect of frozen semen quality and cumulus cells
removal on the development potential of the resultant bovine embryos. Trial 1 used the sperm analyzer
(HTM IVOS) to determine the frozen-thawed semen quality, including the concentration, motility,
progressive movement, and abnormal percentage of sperm, of two bulls imported from USA. The results
showed that the concentration, motility, progressive and abnormal percentage of sperm in the
frozen-thawed semen from the A and B bulls were 33.5 vs. 37.1x10%ml, 40.3 vs. 44.0%, 10.6 vs. 32.0%,
16.3 vs. 7.6%, respectively. The fertilization rate and blastocyst rate of the resultant embryos were 9.7 vs.

46.3% (P<0.05) and 0.4 vs. 5.1% (P <0.05), respectively. Trial 2 was conducted to examine the methods

used to remove the cumulus cells prior to in vitro fertilization (IVF). In vitro maturated cumulus-oocyte
complexes(COCs) were randomly divided into four groups. In group 1 and 2, cumulus cells of the COCs
were partially or totally removed with glass micropipette; in group 3 and 4, they were treated with
hyaluronidase prior to remove the cumulus cells partially or totally with glass micropipette. The cleavage
rate and blastocyst rate of the embryos in group 1, 2, 3 and 4 were 46.7 vs. 10.7% ~ 35.5 vs. 4.3% ~ 39.9 vs.
10.1% ~ 30.7 vs. 3.3%, respectively. In conclusion, the good bull semen quality for IVF and partial removal

of cumulus cells of COCs before IVF will benefit the production of bovine embryos in vitro.

Key words : Semen quality, Bovine embryos, COCs, IVF.
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