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SUMMARY AND CONCLUSION

The present study was conducted in the DepartmdntAmmal
Production, Faculty of Agriculture, Mansoura Unisky, Egypt. The
experimental work was carried out in El-Gemmiza ral Production
Research Station, EI-Gemmiza Village, Gharbiya Goweate, located in
the north eastern part of Nile Delta (31°N), belmggto Animal Production
Research Institute, Egypt, during the period fromril 2007 till October,
2008.

Five sexually mature Friesian bulls were used i phesent study. The
averages of ages and weights of the bulls at thginbeng of the
experimental work were approximately 3-4 years alod 600-650 kg,
respectively .

Two experiments were carried out: The first expemtwas carried out
to investigate the effect of different types of apyotective agents
(glycerol, dimethyl sulfoxide: DMSO, ethylene ghyc&G, acetamide: AC
or lactamide: LA ) and their combinations on pdsiwing sperm motility,
freezability and acrosomal damage of spermatozoaingluthawing-
incubation at 37°C for up to 2 hours. Enzymatici\agt of aspartate-
aminotransferase (AST), alanine- aminotransferadd), acid phosphatase
(ACP), alkaline phosphatase (ALP) and lactic debgénase (LDH) in
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seminal plasma was also determined during thawimg4bation at 37°C for
up to 2 hours.

The second experiment was carried out to studyetfexts of glycerol
with DMSO (the best one of cryoprotectants in thestf experiment)
supplemented with different levels of Glutathiole (.2 , 0.4 and 0.8 mM/
100 ml) on post-thawing sperm motility, freezalyiliacrosomal damage of
spermatozoa, and enzymatic activity, during thawimgubation at 37°C for
up to 2 hours. The conception rates of the cowi§i@aily inseminated with
the thawed-frozen semen containing 7% glycerol authglutathione, 7%
glycerol with 0.4 mM glutathione( the best level3)5% glycerol plus 3.5%
DMSO without glutathione and 3.5% glycerol plus @.5DMSO with
0.4mM glutathione were assessed.

The obtained results could be summarized as the follows:

Thefirst experiment:

Effect of different types of cryoprotective agents on post-thawed frozen
semen quality:

1. Frozen-thawed bull semen quality:

1.1 the percentages of post- thawing sperm motditd freezability of
spermatozoa added with 3.5% glycerol plus 3.5% DM&e significantly
(P<0.05) higher, while the percentage of acrosodwhage of spermatozoa
was significantly (P<0.05) lower than other cryamtpctive agents or their

combinations .
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1.2. The highest (P<0.05) percentages of the pibstwing sperm
motility and freezability of spermatozoa were retma in the extended bull
semen with 3.5% glycerol plus 3.5% DMSO and thedsi{P<0.05) percentage

was recorded with the 5% ethylene glycol.

1.3. The lowest (P<0.05) percentage of the aecnatodamage of
spermatozoa were recorded in the extended bullrsewita 3.5% glycerol plus
3.5% DMSO and the highest (P<0.05) percentage wesraded with the 5%
ethylene glycol.

1.4. The advancement of thawing- incubation tim&&C for up to 2
hours of the thawed — frozen bull semen decreagufisantly (P<0.05) the
percentages of post- thawing sperm motility ancZability of spermatozoa
.while increased significantly (P<0.05) the petege of the acrosomal

damage of spermatozoa with the different cryoptote@gents.

2. Enzymatic activities:

2.1. The thawed- frozen bull semen extended wiB%63glycerol plus
3.5% DMSO was significantly (P<0.05) lower the amis of AST, ALT,
ACP, ALP and LDH enzymes into the extracellular med than other

cryoprotective agents or their combinations.
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2.2. The lowest (P<0.05) amounts of the AST , ARCP, ALP and LDH
enzymes into the extracellular medium were recontedhe thawed- frozen
bull semen extended with 3.5% glycerol plus 3.5% $IMand the highest
(P<0.05) amounts were recorded in the 5% ethyléyeoy

2.3. The advancement of thawing- incubation time&4&C for up to 2
hours of the thawed — frozen bull semen increagguifeantly (P<0.05) the
leakage of AST, ALT, ACP, ALP and LDH enzymes inte extracellular

medium with the different cryoprotective agentshmir combinations.

The second experiment:
Effect of different levels of glutathione (GSH) on post-thawed semen
quality:
1. Frozen-thawed bull semen quality:

1.1. Supplementation gflutathione at levels of 0.2, 0.4 and 0.8 mM /100
ml to the thawed-frozen bull semen significantlgQF5) higher the percentage
of post-thawing sperm motility and freezability afpermatozoa, while
significantly (P<0.05) lower the percentage of #neosomal damage than free

glutathione medium.

1.2. The highest (P<0.05) percentages of the pibstwing sperm

motility and freezability of spermatozoa were ret=at with the thawed-frozen
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bull semen added with glutathione at a level ofraM and the lowest (P<0.05)

percentage with free glutathione medium.

1.3. The lowest (P<0.05) percentage of the acresodamage of
spermatozoa were recorded with the thawed-frozeh dmmen added with
glutathione at a level of 0.4 mM and the highestQ(B5) percentage with free

glutathione medium.

1.4. The advancement of thawing- incubation tim&&C for up to 2
hours of the thawed — frozen bull semen decreasggifisantly (P<0.05) the
percentages of post- thawing sperm motility ancZability of spermatozoa
,while increased significantly (P<0.05) the petege of the acrosomal
damage of spermatozoa with the different levels gbftathione or free

glutathione medium.

2. Enzymatic activities:

2.1. The thawed- frozen bull semen extended wiB®¥a3glycerol plus
3.5% DMSO added with 0.2, 0.4 or 0.8 mM / 100 mutgthione was
significantly (P<0.05) lower the amounts of AST, BRLACP, ALP and LDH

enzymes into the extracellular medium than fre¢agfuione medium.

2.2. The lowest (P<0.05) amounts of the AST, ALGRA ALP and LDH

enzymes into the extracellular medium were recordete thawed- frozen bull
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semen extended with 3.5% glycerol plus 3.5% DMS@eddwith 0.4 mM
glutathione and the highest (P<0.05) amounts weeorded with free

glutathione medium.

2.3. The advancement of thawing- incubation tim&&C for up to 2
hours of the thawed — frozen bull semen increagguifieantly (P<0.05) the
leakage of AST, ALT, ACP, ALP and LDH enzymes irttee extracellular

medium with the different glutathione levels orefrglutathione medium.

3. Conception rate (% ):

The highest (P<0.05) conception rate (85%) was iodda for cows
artificially inseminated with the thawed-frozen smextended with 3.5%
glycerol plus 3.5% DMSO supplemented with 0.4 mMtgthione, followed by
7% glycerol supplemented with 0.4 mM glutathion@%® as compared to 75%
for those inseminated with semen extended withnabaogation of 3.5% glycerol
plus 3.5% DMSO free GSH. While, the lowest (P<0.6&)ception rate (70%)
of the cows artificially inseminated was recordethwhe thawed-frozen semen

extended with 7% glycerol free glutathione mediucoitrol ).
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In conclusion, a high proportion of the bull sperntezoa retained active
motility after freezing to and thawing from -196 in a medium containing
dimethyl sulfoxide as a cryoprotective agent. Thetained results revealed
that dimethyl sulfoxide with glycerol protects bulspermatozoa more
effectively than other cryoprotective agent ( ethiyé glycol, acetamide or
lactamide ) during freezing and thawing. The thawed frozen bull semen
added with 0.4 mM glutathione / 100ml is more eféint in maintaining post-
thawing sperm livability, freezability, acrosomaitegrity, enzymatic activities
and subsequent fertilizing efficiency of bull speatozoa than free glutathione

medium.

Therefore, it can be recommended to extension ameleting of bull
semen with 3.5% glycerol plus 3.5% dimethyl sulidei supplemented with
glutathione at a level of 0.4 mM / 100ml for artdially insemination programs

to enhance of conception rate.





