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Effect of Ivermectin on semen characteristics of Iraqi Awassi ram
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Abstract

The objective of this study was evaluation the effect of ivermcetin on semen quality
and serum testosterone levels of Iraqi Awassi ram. Ten mature Awassi rams (aged 2.5-
4 years and weighing 37- 44 + 0.3 kg) were used in this study. Rams were divided
randomly into 2 groups each group contain 5 animals; the first one consider as
treatment which was sub cautiously injected with ivermcetin at dose 0.2 mg/ kg bw, the
second group left as control group injected with physiological normal saline. Semen
samples collected by using artificial vagina at 1 day prior to ivermcetin injection and
after 1, 3, 5, 7, 14 days following semen volume, mass motility, individual motility,
sperms concentration, percentage of live sperm, percentage of abnormal sperms and
blood samples were taken for estimated serum testosterone levels at each times of
collection. Result of this study shows significantly (P<0.05) decrease in semen volume,
sperm concentration and serum testosterone levels of treatment group while percentage
of mass and individual motility show no insignificantly differences after 3 days
following ivermcetin injection and Sperm abnormalities increase significantly (P<0.05)
in treatment group comparing with the control group. After 5 days following ivermcetin
injection, Semen parameters and serum testosterone levels demonstrate no significant
differences between control and treatment groups. It could be concluded it's not prefer
be use animals for breeding at least 5 days following the ivermcetin injection due to
its harmful effect on semen quality and serum testosterone level.
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Introduction

Awassi sheep are one of the most economically important skin, milk and meat-
breed of sheep reared in Iraq (1). The reproductive activity of the ram appears to be
influenced, in certain breeds and regions, by the season of the year (2) with photoperiod
being the key environmental signal timing the reproductive cycle (3,4). ivermcetin is
abroad spectrum anti-parasitic agent belonging to the avermactine family, It is highly
acceptable anti-nematode and ecto-parasite drug because of its broad range of activity
and widely rage of safety (5). The veterinarian are use ivermcetin as a routine treatment
against nematode and ecto-parasite before and within the breeding seasons of Awassi
sheep which start in Iraq from June(Summer) until terminate in November (Autumn)
(1), this period is represent period of some parasitic invasion (7). Previous studies were
refers to deleterious effect of ivermectin on semen characteristics and hyaluronidase
enzyme in ram (10,11), buck (12). Other report refers to no action of ivermectin on
semen quality or animal sexual desire (13). Other studies (14) ,(15) were reported the
improvement of semen quality after long term effect of ivermcetin in stallions. The
objective of this study was evaluation the effect of ivermcetin on semen quality and
serum testosterone levels of Iraqi Awassi ram.

Material and Methods

Ten mature Iraqi Awassi ram aged between 2.5-4 years, weighting 37-44+0.3 Kg
were used in this study. animals were housed in the animal house, Collage of Veterinary
Medicine, University of Mosul. This study was carried out from 1-6-2011 to 15-6-
2011. Rams were divided randomly into 2 groups each group contain 5 animals; the first
one consider as treatment which was sub cautiously injected with ivermcetin' at dose
0.2 mg/ kg bw, the second group left as control group injected with physiological
normal saline. Semen samples collected by using artificial vagina at 1 day prior to
ivermcetin injection and after 1, 3, 5, 7, 14 days following semen volume, light
microscope was used to evaluated mass motility, individual motility, percentage of live
sperm, percentage of abnormal sperms (18). Sperms concentration calculated by using
spectrophotometer (2), and blood samples were taken for estimated serum testosterone
levels at each times of collection. Serum testosterone levels were determined in lap by
using ELISA TEST (Enzyme linked immuno sorbent assay) (Hollandsr. 17, D-53881
Euskirchen, Germany) (13). Statistical analysis: the results were expressed as means +
SE data analyzed statistically using one way analysis of variance Data were analyzed
using Simastat (Jandel Scientific Softwaer V3.1) and tested by using Duncan's multiple
rang test to show differences between groups and the differences within groups and
(P<0.05) was consider as statistically significant.

Results

Effect of ivermcetin on semen parameters and serum testosterone levels in both
treatment and control groups were summarized in Table 1. Ejaculated semen volume in
treated group were show significantly decrease (P<0.05) after 3 days followed
ivermcetin injection in comparing either with control group or its levels before
injection, at the end of study (14 days) there were significant increase of semen volume
in both treatment and control groups (1.44 + 0.8, 1.42 + 0.8 respectively) in comparing
with its parameters in same groups (treatment and control groups) before the injection
(1.27 £ 0.1, 1.2 + 0.6 respectively). There is no significant changes in semen mass
motility and semen individual motility during the studies between treated or control
groups. Sperm concentration show significant decrease in treated group after 3 days
followed ivermcetin injection in comparing with its mean in both control or treatment

'(IVERMECTIN (%]1), production of Saudi Pharmaceutical industries, Riyadh- KSA (SPI))
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group, sperm concentration in both treatment and control groups show highly
significant (p<0.05) increase after 14 days of study. The percentage of live sperm show
no significant changes. Percentage of morphologically abnormal sperms show
significant (p<0.05) decrease after 5 days followed ivermcetin injection in treatment
group (8.8 £ 0.5)% in comparing with its values in same group or with in control group
(3.8+0.1)%. Testosterone level show sharply significant (p<0.05) decrease (0.31 + 3.5
ng/ml) after 3 days.
Table (1) Effect ivermcetin on Iraqi Awassi semen parameters and serum

testosterone levels before and after injection

Semen attributes Groups Days of semen collection
-1 1 3 5 7 14
Treatment Aa B,b B.,b Aa Aa C,b
Volume (ml) 1.27+0.1 1.12+0.1 1.12+0.7 1.24+0.1 1.38+0.1 1.44+0.8
Control Aa A,a Aa Aa Aa Aa
1.240.6 1.25+0.1 1.22+0.8 1.26+0.5 1.30+0.2 1.42+0.8
Treatment A,a Aa A,a A,a A,a A,a
Mass motility (%) 89.0+1.8 84.0+1.0 89.0+1.0 91.0+1.0 89.0+3.5 91.0+£2.2
Control A,a A,a A,a A,a A,a A,a
89.0+0.7 90.6+1.5 90.2+1.2 90.0+1.0 90.0+3.5 90.0+0.1
Treatment A,a A,a A,a A,a A,a A,a
Individual motility 90.0+0.1 90.0+0.1 86.6+0.8 87.6+1.2 88.6+2.1 88.0+03.6
(%) Control A,a A,a A,a A,a A,a A,a
88.0+0.9 88.0+1.0 89.0+1.0 98.0+1.0 89.146.1 89.0+01
Treatment Aa Aa B,b A,a A C,a
Sperms concentration 1.83+0.3 1.75+0.4 1.69+0.8 1.80+0.3 1.81+0.7 2.02+0.1
(% 109) Control A,a A,a A,a A,a Aa B,a
1.79+0.2 1.82+0.6 1.81£0.1 1.83+0.7 1.91+0.4 1.97+£0.9
Treatment A,a Aa A,a A,a A,a Aa
Live sperms (%) 85.8+1.5 86.6+0.6 80.6+0.1 90.6x1.4 91.0+0.4 92.6+1.2
Control Aa A,a Aa Aa Aa Aa
887.6£1.0 87.2+0.2 88.2+3.5 88.2+1.4 88.9+1.4 90.8+0.8
Treatment Aa A,a B.,b Aa Aa Aa
Abnormal sperms (%) 3.2+0.7 4.1£0.4 8.8+0.5 4.4+0.6 4.0+0.4 3.6+0.7
Control Aa A,a Aa Aa Aa Aa
3.8+0.1 4.2+0.2 3.8+0.1 3.9+1.1 4.1+0.4 33+2.4
Treatment Aa A,a B.,b Aa Aa Aa
Testosterone levels 0.43+0.1 0.37+0.2 0.31+£3.5 0.41+2.5 0.42+3.1 0.45+0.9
(ng) Control Aa A,a Aa A,a A,a A,a
0.39+2.1 0.39+2.1 0.38+3.7 0.40+2.5 0.44+2.0 0.43+1.0

A, B Different letters within same rows means significantly different at (P<0.05).

a, b Different letters within same columns for each properties means significantly different at (P<0.05).

Discussion

The current findings in this study showed that all semen parameters and
testosterone levels show a dramatic changes represented by sharp decrease after 3 days
followed ivermcetin injection, but its return to its values after 7 days followed the
injection. The significant (P<0.05) decrease in volume of semen observed in the
ivermcetin treated group is in agreement with a similar study on rams which reported
that ivermcetin caused significant decrease in semen volume (12), the decrease of
semen volume may be due to effect of the drug on animal sexual behavior, ivermcetin is
irritant subcutaneous drug and cause pain to animal at site of injection (5), (8) pain may
be leading to produce short ram amounting time until ejaculation, with a low semen
volume, another causes of this state is diminish of testosterone level (which also
recorded in this study) may lead to decrease production of accessory sex gland which
responsible for formation 70% of semen volume (19), another explaining of these case
is that related to action paralytic of ivermcetin action on parasite muscles, ivermcetin
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may be make animal undergo in same effect (16), leading to decrease sperm volume and
sexual desire which effected by reaction time and number of animal amount during
semen collection (21). Other study (9) reported that the levels of semen volume
increased significantly after 73 hours followed the treatment, and then sharp decrease of
semen volume after 120 hours following ivermcetin injection, these data disagreement
with this study, the discrepancy may be due to breed variation of animals and
differences of semen collection time which play important role for determine semen
volume (22). Semen mass motility and individual motility decrease after 3days followed
ivermcetin injection, but it's not significant when comparing with control groups, these
data agreement with other reports study effect of ivermcetin effect on semen motility
(10), (12), sperm movement did not effected by action of ivermcetin, this may due to
sperms protection by blood testes barrier which prevent entrance of any foreign
chemical material in to site of spermatogenesis (14). A decrease in sperm concentration,
serum testosterone levels and increase sperm abnormalities were observed in the
ivermcetin treated groups, the results of this study is in agreement with the findings of
other studies (10), indicating that low levels of testosterone was always associated with
low values of semen characteristics (17). In a similar study with ivermcetin (12),
reported decrease of testosterone level with Spermatogenesis stimulating hormone SSH
after ivermcetin treatment, the lack of these hormones leading to deleterious effect in
semen values in sheep, SSH is known to increase the yield of spermatogonia by
preventing atrasia of differentiating type of spermatogonia and increase the level of the
androgen binding protein production by sertoli cells, Therefore, lack of SSH which
leading to the decreased sperm concentration and lack of active testosterone so increase
sperm abnormalities (10), (12), these explanations are explain the effect of ivermcetin
on testosterone and FSH levels but do not explain the effect on spermatogenesis which
needs about 60 days to full complete and need continues injection of ivermcetin to see
if there is any affected sperms, however ivermcetin may be effected substance interfere
with spermatogenesis like testosterone or accessory sex glands. Low levels of sperms
concentration and increase abnormal sperms after ivermcetin injection may due to
effected muscle fiber in whole male reproduction system leading to decrease of total
force of ejaculation or muscle paralysis in same manner that ivermcetin effected parasite
muscle (8). In another studies in the stallions Janett et al., 2001 (14) finding that long
term effect of ivermcetin leading to improve semen quality and quantities, these reports
disagreement with data of this study, this may be due to be attributed to the species
variation of animals. In conclusion, it's not prefer be use animals for breeding at least 5
days following the ivermcetin injection due to its harmful effect on semen quality and
serum testosterone level.
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