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The effect of adding sucrose and trehalose on the fertilization

efficiency of frozen thawn semen of Awassi rams
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Abstract

The aim of the present study was to determine if pregnancy and lambing
rates could be affected by 1) Adding sucrose and trehalose to semen diluents
2) Administration of rFSH, eCG or different concentrations of hMG alone or
in combination with eCG in context of Ovsynch protocol 3) Levels of glucose
and triglyceride at prei Al, in addition to determine the effect of gonadotropins
on some metabolic parameters. Semen was collected using an artificial vagina
from nine rams and diluted using different concentrations of sucrose and
trehalose alone or in combination. The diluted semen was filled in 0.5 mL
straws, frozen using a programable freezing device, and stored in liquid
nitrogen until thawing. Six straws were withdrawn randomly from each
treatment group, thawed and pooled in an Abendorff tube for assessment
using CASA. Sixty-three Ovsynch — synchronized ewes were artificially
inseminated using frozen/thawed straws. Ovarian follicles were monitored
ultrasonically by 7.5 MHz transrectal linear probe. Blood samples were
collected via jugular venipuncture from 63 ewes for five days starting from
the day of PGF,, and gonadotropins administration to determine the levels of
glucose, triglycerides, cholesterol and urea using spectrophotometer. Estrus
symptoms were detected by an aproned ram after the second dose of GnRH
once every 8 hours, until the signs of estrus had ceased appear.

Pregnancy was ultrasonographically diagnosed on day 37 after Al. The
differences between parameters, if present, were compared using the TUKEY
test available in the GLIMMIX procedure (SAS® 9.2).

The results of the CASA didn’t exhibit significant difference (P>0.05) of
adding impermeable cryoprotectants on motility 10 min after thawing, and the
best results were when sucrose or trehalose were added at a concentration of
50 mmol, and the motility was 68.33 and 68%, respectively. However, higher
concentrations (100 mmol) of cryoprotectants significantly (P<0.05) decrease
the motility. No significant difference (P>0.05) was recorded in the rate of
progressive motility, fast, medium, low, and static sperm percentages 10 min
post thawing. However, combination of sucrose and trehalose increased
significantly (P<0.05) the rate of sperm with rapid velocity, velocity
straightness line and velocity average path which were 18.67%, 75.67 pum/sec
and 135.33 pm/sec, respectively. However, it reduced significantly (P=0.03)
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velocity average path 45 min post thawing. No significant differences
(P>0.05) were recorded between all parameters 45 min post thawing. The
pregnancy rate didn’t differ significantly, however, the highest rate was in
ewes inseminated with semen containing sucrose and trehalose. There was no
significant difference in lambing rate between the treatment groups, and it was
the lowest was in both control and 100 mmol sucrose groups. From these
results it may be concluded that although he addition of sucrose and trehalose
to semen diluents increased kinetic parameters of sperms, however, did not
increase significantly pregnancy and lambing rates.

No significant differences (p>0.05) were recorded in the mean number of
small follicles on the ovaries of the ewes of all treatment groups 24 hours after
the administration of the gonadotropins, however, the differences were
differentiated after 48 hours and the largest number of follicles was recorded
in the hMG5 group with 9.6 follicles and the lowest in the group hMG25 with
6.33 follicles. No large follicles were recorded at PGF,, administration or 24
hours later in all treatment groups. Large follicles were only recorded in the
ewes treated with high levels of hMG and rFSH (3.5 and 3.17 follicles
respectively). The diameter of the ovulatory follicle didn’t differ significantly
(p>0.05) among the groups (P<0.05) except for that of the hMG15 group, in
which the diameter of the ovulatory follicles was 5 mm. Follicular growth
after 24 hours of eCG, hMG, or rFSH injection was quite similar in ewes of
all groups and the differences between the groups did not reach the level of
statistical significance (p>0.05) except for rFSH and hMG15 group (p<0.05)
which had mean follicular growth ranged between 1.10 and 1.52 mm/day,
respectively. The contrast was more significant (p<0.05) between some
groups 48 hours after the injection of the gonadotropins, as the injection of
eCG alone or in combination with hMG led to the highest follicular growth
rate, and the average follicular growth was 1.95 and 2.23, respectively. The
lowest follicular growth rate was in ewes treated with 15 IU of hMG (1.31
mm/day). No statistical differences (P>0.05) were recorded in the percentage
of pregnancy and lambing rates. From the results, it may conclude that
different gonadotropins can be used in combination with the ovulation
Synchronization protocol without affecting the pregnancy rate.

All ewes exhibited synchronous estrus, and no statistical differences
(p>0.05) were recorded between groups at its beginning or end. No statistical
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differences were recorded (p>0.05) in urea, glucose or triglycerides
concentration in pregnant and non-pregnant ewes, their concentrations
fluctuated up and down around the physiological value of each. In addition,
treatment with different gonadotropins did not affect the rate of pregnancy,
lambing birth, urea or cholesterol of Awassi ewes.

It may be concluded from the current study that pregnancy rate is
negatively related to the level of triglycerides, and the use of gonadotropins is
safe and does not affect the metabolic rates of Awassi ewes.

Key words: Awassi rams, trehalose, sucrose, CASA, hMG, eCG, rFSH,
Ovsyhnch, glucose, triglycerides.



