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Abstract

This study aimed to examine the effects of treating bovine spermatozoa with DTBA
and DTT on the reducing disulfide bond of thiol group in protamine. The pronuclear
formation, embryo development to blastocyst stage after intracytoplasmic sperm injection
(ICSI) into in vitro matured bovine oocytes and ploidy in blastocysts were investigated. This
study divided in to 5 experiments.

Experiment 1: To examine the optimum concentration and duration of DTBA on
reducing disulfide bond. Frozen-thawed bovine semen were swam-up in TALP medium for
selecting motile sperm. After that incubated sperm in 5mM DTT or 0, 2.5, 5 and 10 mM
DTBA for 5, 20, 60 or 120 min, the non-treating sperm was served as control group. The
reducing of disulfide bond in spermatozoa was examined by staining with acridine orange.
The results showed that incubated sperm in all concentration of DTBA and at all period of
time increased the reducing of disulfide bond which were significantly difference from
control group. The efficacy of reducing of disulfide bond of sperm in DTBA group was not
difference with DTT group except incubated in 2.5 mM DTBA for 2 h was significant lower
than the other groups.

Experiment 2: To examine the effects of DTBA and DTT on quality and toxicity of
spermatozoa. The semen was prepared the same as experiment 1 and then incubated
sperm in 5 mM DTT for 20 min and 5 mM DTBA for 5 min, the non-treating sperm was
served as control group. The increasing of free thiol was examined by staining with
monobromobimane (mBBr). The viability of sperm was examined by staining with Eosin
and Nigrosin. The DNA fragmentation was examined by TUNEL assay. The results showed
that the percentage of free thiol of sperm in DTBA and DTT groups were not significant
difference but significantly higher than that in control group. The sperm viability of DTBA
group was not significantly difference with control group. The sperm viability of DTT group
was significantly lower than that in control group. The DNA fragmentation among DTBA
and DTT groups was not different and significantly higher than that control group.

Experiment 3: To examine effects of DTBA and DTT on pronuclear formation. The
semen was prepared the same as experiment 2 after that placed sperm in 10%
polyvinylpyrrolidone (PVP) for ICSI into in vitro matured bovine oocytes. At 18 h after ICSI,
oocytes were fixed and stained with aceto-orcein and examine pronuclear formation. The
results showed that the rates of oocytes activated were not significant difference in DTBA,

DTT, control and sham injection groups. The rates of pronuclear formation were not



significant difference in DTBA and DTT exposed and control groups. The formation of 2 PN
in DTBA treatment tended to higher than control group.

Experiment 4: To examine the effects of DTBA and DTT on embryo development
after ICSI. The semen was prepared the same as experiment 3. At 12 h after ICSI, the
oocytes were cultured in vitro for 7 days for examine the embryo development to
blastocyst stage. The results showed that the rates of second polar body formation in
DTBA and DTT groups were significantly higher than that in control and sham injection
groups. The blastocyst rates of DTBA group were significant higher than the other groups.
Whereas the blastocyst rates in DTT group were not different with control group.

Experiment 5: To examine the effects of DTBA and DTT on ploidy of blastocysts.
The semen was prepared the same as experiment 4. The blastocysts were fixed on glass
slide and stained with Hoechst 33342 then examined under fluorescence microscope. The
results showed that percentage of diploid in blastocysts decreased in sham injection group
when compared with other groups. Furthermore, in sham injection group has haploid
higher than DTBA, DTT and control group but did not significant difference. Whereas no
difference of haploid among DTBA, DTT and control group. The abnormal chromosome
(mixploidy and polyploidy) was not significant difference in all groups.

From all experiments can be concluded that treated sperm with DTBA and DTT
could reduce disulfide bond. The development of embryos to blastocyst stage after ICSI

was improved when treated sperm with 5 mM DTBA for 5 min.
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