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SUMMARY

Five rams aged 4 years were used in this study. Semen was collected
weekly from each ram for successively 4 weeks as control, then
Ivermectin was injected S/C with therapeutic dose (0.2 mg/ kg body
weight). After one week from injection semen samples were collected
from each ram once weekly for 10 weeks. Semen was evaluated for
volume, sperm cell concentration, percentage of individual motility,
percentage of live spermatozoa and percentage of abnormal spermatozoa.
Testicular circumference, reaction time and  body temperature were
recorded. In addition any signs of inflammation were observed. The
obtained results showed that semen volume increased significantly in the
% and the 2™ period of Ivermectin injection (1.47+0.1 VS 2.43+0.21
and 2.25 +0.12 ml) after that it reduced nearly to normal level before
treatment (1.17+0.14ml). The same trend was observed on sperm
concentration where the increase began at the 1% period of treatment till
the end of the 2% one (3467+218.6 VS 3610+663.95 and
3705.3+195.4x10%ml) then reduced at the 3% period of treatment
(3288+309.4x10%ml). Also, the percentage of abnormal spermatozoa
increased significantly (P<0.01) specially coiled tail all over the periods
of treatment (1.85+0.26 VS 6.73+0.88, 893 + 1.48 and 4.85 £0.86
%).While, the percentage of live spermatozoa reduced significantly
(P<0.01) through the periods of treatment (87.75+1.71 VS 82.33+1.85,
80.60 +2.97 and 80.5 %1.72 %). The testicular circumference increased
significantly (P<0.01) till the end of the 2 period of treatment then
declined in the 3% one (31.35+ 0.49 VS 33.2+0.57, 33.15£0.57 and
32.3£0.57 cm. respectively). On the other hand, Ivermectin treatment
doesn’t revealed any significant effect on percentage of individual
motility, reaction time and the body temperature. On the same line, rams
differ significantly (P<0.01) in their response to ivermectin on semen
volume, sperm concentration and testicular circumference. Furthermore,
interaction between periods of treatment and ram individual variation
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was pronounced significantly in sperm concentration and rise in body
temperature. Also, local inflammation developed during the 1% period of
treatment on the perineal as well as perpetual regions in all tested rams
and disappear after the end of the 2% period of treatment. So, Ivermectin
can be used safely as antiparasitic drug for sheep but during the treatment
period rams can be used for breeding under restricted observations.

Key Words: Ivermectin, Reproductive, Performance, Rams

INTRODUCTION

Ivermectin was the non proprietary commercial name of 22,23
dihydroavemectin B, which proved to be potent as it contain 5- hydroxy
group ( Fisher and Morzik , 1989 ), a fact that lead to the wide use of the
compound as antiparasitic drug for sheep (Hotson, 1983), goat (Zeybek,
1986), swine (Becker, 1986) and dog (Kobayshi et al., 1988).The
relatively longer half life (7.4 days) reported by Prichard et al. (1985),
necessitate studying the side effect of the drug on the different physio-
chemical events in horses (Campbell and Benz, 1984 and Herd and
Kociba, 1985), cattle (Leaning et al, 1983 and Brem and Bulman,
1986), sheep (Hotson, 1983) and goat (Njanja et al., 1985).

Also the teratological effect of Ivermectin during the different
periods of gestation were recorded in cattle by Leaning et al. (1983),
ewes by Hotson (1983) and in sow by Brokken et al. (1983), they stated
that Ivermectin administration had no adverse effect on the dam or the
fetus during gestation.

Furthermore it was proved that Ivermectin therapy did not affect
the breeding performance of bulls (Leaning et al., 1983) rams (Schroder
et al, 1986) and Boars (Brokken et al., 1983). Although Ali et al., (1988)
stated that Ivermectin was not toxic as a single dose but repeated doses
may be lethal, Schroder et al. (1986) and Harvey (quoted by Pulliam and
Preston, 1986) found no lethality to Ivermectin when it is administrated
in repeated doses on the reproductive potential of rams, a fact that needs
further investigation.

The present work aimed at elucidating the effect of Ivermectin on
the reproductive performance of ram after a single dose.
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MATERIALS and METHODS

Sexually mature, clinically healthy five rams aged 4 years were
used. They were kept at the experimental farm of Animal Reproduction
Research Institute (ARRI). Semen Samples were collected using artificial
vagina once weekly, where first and second ejaculates were pooled
together from each ram. Semen samples were collected successively for 4
weeks, from each ram, before administration of Ivermectin and served as
a control samples. At the end of the 4th week animals were injected
subcutaneously with a therapeutic dose (0.2 mg/kg B.W) of Ivermectin
(Ivomec®, Merk Sharp and Dohme. USA). After one week from injection
semen samples were successively harvested from each ram weekly for 10
weeks. For the bioexponantial decay of Ivermectin in sheep blood plasma
(Lo et al., 1985) and the longer half life reported by Prichard et al.,
1985), the post administration time was divided into three periods, the
first one was extended from the first to the third week after injection
(three collections with one week interval). The second period extended
from the fourth till the sixth week after injection (three collections with
one-week interval), while the last period representing the last four weeks
post treatment (four collections with one-week interval).

Immediately after collection, semen samples were subjected to
the conventional methods of evaluation (Salisbury et al., 1978). Volume,
Sperm cell concentration, percentage of individual motility, percentage
of live spermatozoa (Campbell et al., 1956) and percentage of abnormal
spermatozoa (Bloom, 1983). During the whole experiment testicular
circumference, reaction time (Marrow, 1986) body temperature and any
sign of inflammation were recorded. Data was subjected to statistical
analysis according to Senedecor and Cochran (1982).

RESULTS

It is clear from the present results that Ivermectin administration
to rams affects significantly (P<0.01) semen volume (F =11.16""), sperm
concentration (F = 4.89""), percentage of live spermatozoa (F = 3.23™)
and percentage of abnormal spermatozoa (F = 9.55 *). Also, the
difference between rams under the effect of Ivermectin is very
pronounced (P<0.01) on semen volume (F = 831") and sperm
concentration (F = 13.53 ™) .In addition, no detectable significant
interaction between rams and periods of treatment was observed. On the
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other hand, Ivermectin treatment doesn’t revealed any significant effect
on percentage of individual motility (F = 0.16). Figures gathered in Table
(1) indicated that semen volume increased significantly in the 1% period
of treatment (1.47+0.1 VS 2.43+0.21ml) that a phenomenon persisted till
the end of the 2% period of treatment (2.25 +0. 12ml) after that it reduced
nearly to normal level before treatment (1.17+0.14ml). The same trend
was observed on sperm concentration where the increase began at the 1%
period of treatment (3690+196.0 X 10°/ml) and continued till the end of
the 2% period of treatment (3705.3 +195.40x10%ml) then declined nearly
to the figures that obtained before treatment (3288+309.4 VS 3467+218.6
X10%ml) .At the same time, percentage of individual motility reduced
non significantly post treatment, while significant reduction (P<0.01) was
obtained in the percentage of the live Spermatozoa until the end of the
experiment (87.75£1.71 VS 82.33+1.85, 80.60 +2.97 and 80.5 £1.72%).
Also, S/C injection of Ivermectin provoked a significant increase
(P<0.01) in the percentage of abnormal spermatozoa specially coiled tail.
This increase was observed at the 1* period of treatment (6.73+0.88%)
till the end of the 2* period of treatment (8.93 + 1.48%) and then
reduced slightly till the end of the experiment (4.85 +0.86 %) if
compared to that observed before treatment (1.85+0.26%). It was proved
from the present result that testicular circumference exhibited a
significant (P<0.01) difference through periods of treatment (F= 6.64 ™
and between rams (F= 24.42™) In spite of there is no significant
interaction between them. (F= 1.81). The significant increase in testicular
circumference up to 145 cm was determined at the 1% period of
treatment and sustained until the end of the 2™ period of treatment
(33.2+0.57 and 33.15+0.57 cm. respectively). At the end of the 3% period
of treatment it was reduced about 0.8 cm in diameter (Table 2).

On the other hand, the effect of Ivermectin on reaction time didn’t
evoke any significant difference between either periods of treatment or
between rams (F = 1.56, 0.99 respectively ). None of'the interaction
between them proved to be significant (F= 1.81) (Table 23,

Table (3) revealed that Ivermectin didn’t effect a body
temperature of ram either during periods of treatment or between rams
(F= 1.00, 0.93 respectively). However the interaction between them was
proved to be highly significant (F=3""). Range between Maximum and
minimum body temperature was (39.83- 39.23 °C). It was observed
through the periods of the study that local inflammation was developed
during the 1% period of treatment on the perineal as well as perpetual
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regions in all tested rams and disappear after the end of the 2™ period of
treatment.

The effect of Ivermectin on semen characterstics, reproductive
characteristics and body temperature were demonstrated in figures 1, 2
and 3 respectively.

DISCUSSION

In line with the scanty reports on the effects of Ivermectin on the
reproductive potential of rams (Schroder et al., 1986). The present study
revealed that Ivermectin affects significantly (P<0.01) semen volume,
Sperm cell concentration, percentage of live spermatozoa, percentage of
abnormal spermatozoa and testicular circumference through the periods
of treatment, also rams differs significantly (P<0.01) in their response to
Ivermectin on semen volume, sperm concentration and testicular
circumference. Furthermore interaction between periods of treatment and
rams individual variations was pronounced significantly (P< 0.01)in
sperm concentration and the rise of the body temperature.

In contrast with the present study Harvey (quoted by Pulliam and
Prestom 1986) stated that administration of Ivermectin subcutaneously to
rams at 300 mg / kg B.W twice with a 7-day interval had no adverse
effect on semen volume, apparent wave motion, progressive motility,
sperm concentration, percent of dead spermatozoa and cytological
examination. Furthermore Schroder et al (1986) found that no adverse
effect on semen volume, density, color, motility, pH, percentage of live
sperm and sperm morphology on repeated treatment with Ivermectin at
400 mg /Kg B.W at 21 days intervals. The possible explanation of the
increased semen volume in the present study is the expected congestion
of the accessory sex gland after Ivermectin injection. This finding agree
with Zaied (1995) who revealed that some alterations in the male rabbit
reproductive organs after Ivermectin injection represented by congestion
and edema of the prostate gland, which may affect the environment and
medium necessary for the sperm function. A fact that might explain the
significant decrease in percentage of live spermatozoa, the increase
percentage of abnormal spermatozoa specially coiled tail and the
increased testicular circumference in the present study may be due to the
persistent harmful effect of Ivermectin residue in the testis fat (Jacob et
al, 1983) resulting in interstitial edema, giant cell formation with
necrosis of spermatogenic cell accompanied by eosinophilic debris inside
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the seminefrous tubules (Zaied, 1995) as well as the detected local
inflammation in the preineal and perpetual regions.

In spite of the recorded decrease in serum level of FSH, LH and
the possible decrease in testosterone level in rabbit. (Jacob et al. 1983,
and Zaied , 1995). The present study didn’t detect any change in the
reaction time either through the periods of treatment or between rams
which might reflect the stability of the endocrine system of rams against
Ivermectin administration. This finding may be due to the result proved
by Zaied (1995) who reported that serum cholesterol increased afier
Ivermectin injection to rabbit at level of 0.3 mg /Kg B.W, as it would be
known that cholesterol is essential for the synthesis of sex hormone
(Strand, 1988).

Furthermore Ivermectin administration didn't rise the body
temperature of the treated rams in the present study, which contrast the
recorded side effect of the drug (Hotson, 1983, Washko and Hotson,
1983).

It could be suggested that the difference in response of the male
reproductive system to Ivermectin in the present study and others might
be due to species differences, breed, management, route of drug
administration and doses as well as the differences in metabolism of
Ivermectin in different species (Campbell, 1989 and Zaied, 1995).

On the view of the present results, and the relatively low number
of the tested rams (5 rams) . Also, the possible significant effect of
individual variation under the effect of the drugs on the reproductive
potentials, Ivermectin can be used safely as antiparasitic drug for sheep
but during the of treatment periods ( 10 weeks ) rams can be used for
breeding but under restricted observations. However, further
investigation should be needed to detect the effect of Ivermectin on
conception rate.
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TABLE (1) : Effect of Ivermectin administration on ram semen characteristics (Mean=SE ).

Semen Characters | Ram Before Periods of treatment fweeks Over all
No Treatment Mean
Farst Second Third
Volume (ml.) 1.8820.13 2.90+0.58 2132031 233203 22640.18"*
2 1.6520.20 2274043 2.75+043 1.77£0.23 2.1240.19*
3 1.6010.14 2772067 2.70+1 35 1.70+0.15 219:021"
4 1.4320.15 250029 238024 2.0+029 2.05+0.12°
5 0.78£0.10 1.700.17 1.3820.15 1.1740.16 123£101° -
Over all mean 147+0.1* 2432021 ° 225+0.12° 1.1740.14% 1.97+0.09
Sperm 1 3030+479.55 4600:138.56 | 34333328192 | 31996352 | 3498 57=322.80%
Concentration 2 233037749 3150:340.64 41002470.32 | 2345248335 | 288920:273.10°
(x 10° fml. ) 3 4190222038 333031754 380631829 | 3345259427 | 3682.14220885°
4 4370227767 3760=196.30 | 327333287821 | 3800:22342 | 384143227909 |
5 34155244 59 36105663.95 | 3913.332229.06 | 3760+729.09 | 3662.14%23709°
Over all mean 3467+218.60 A 3690=196.08™" 3705.32195.4% | 3288+3094 35144112257
Percentage of 1 85.00+.04 66.6721.67 78.33x4.41 73.7542.39 76.43£2.19
Ind:vidual 2 77.542.23 76.67=1.67 75.0£5.0 712541125 75.0+1.48
Motility ( %) 3 87.5+1.44 76.67=1.67 75.0+2 87 8125125 80.71=1.52
- 68.25x3.75 76.67=4.41 71.67£10.93 80.0=2.04 79.29+2 82
3 76.25%2.39 65.0+2 87 68.3328.33 78.7522.39 72.86x2.38
Over all mean 82 5+1.52 72.33x1.75 T3.67+£2.78 T7.021.10 76.86+0.98
Live (%) 1 87.25¢333 82.330.33 87.67+4 33 78069 |  83.64£241
2 62554 17 9033203 $7.6722.60 o008 | 8790
3 89.75+1.97 83.3321.45 79.67£2.96 84.752.02 84.71.38
4 86.25:7.25 83 6724 13 76.67+8.09 83 0£1 47 82.71£2.69
5 89.25+1 93 T2.0:2.87 71331035 79.75+3.81 79.0+3.02
Over all mean '87.7521.71% 82.33+1.857 806022977 | 80.5=1.72° 82.99x1 06
Percentage of 1 1.540.65 5+23) 8.67+4.91 5545 493132
Abnormal 2 125%0.48 3332033 8672033 4.5:2.06 4.212091
Spermatozoa 3 20+0.) 912 89 10.67+1.86 925085 6120
4 2.040.51 9001 103324 37 625+2 98 6.50%1.42
5 254029 7332089 6.33%53 3754149 4.711.19
Over all mean 1.8520.26° 6.7320.88 &0 853+] 48°F | 4.85+0860° $27+0.54

Means with different superscripts A,B.. for Rows and a.b .. for column are significantly different at P<0.01 .
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(Table 2): Effect of Wermectin administration on some reproductive characteristics. (Mean + S E)

Reproductive | "Ram Before Periods of treatment /weeks Over all
Characters No Treatment o = Mean
First Second Third
Testicular 1 34254048 36.50+0.87 35.7#048 - | 3554076 | 35.43+035
Circumference 2 32.25+0.85 33.0+0.58 32.5+0.87 31.6+0.87 | 32.41+036"
(Cm) 3 30.50+0.87 33.50+0.29 34254063 | 33.162092 | 32.70:053%
4 30.5+0.87 30.5£0.58 33.550.20 | 30.97+055 | 31.462045%
a 29.25+0.48 32.5+0.87 29.7+1.44 | 30332067 | 30.32%0.55%
Over all mean 31.35+0.49" 33.240.57° 33.15:0.57° | 323x057% | 32482028
Reaction Time 1 3845.46 20+5.77 254451 472543.17 | 34.05.07
( Seconds) 2 2824651 177,51 4233699 | 19254808 | 26362645 -
3 38.542.6 22.33+4.33 12043 6 155229 [ 22.79+3325
4 302956 45+8.66 24379 13.87£3.43 | 27.32%1.38
5 3126.66 30.67+0.67 12334463 | 2554937 | 24.543 .68
Over all mean 3224278 27+3.54 23.134£5.65 | 23.68+4.44 | 26.99x2.09

Means with different superscripts A.B. for rows and a.b... Jor column are significantly different at P<0.0/

(Table 3) :Effect of Ivermectin administration on the rise of the rams body temperature (°C) ( Mean = S E )

Ram No Before Periods of treatment /weeks Over all
Treatment Mean
First Second Thurd
1 39.33+0.12 39.53x0.09 39.67+0.09 39.83+0.03 39.59+0.07
2 39.5540.10 39.53+0.09 39.4+0.1 39.58+0.05 39.52+0.04
3 39.63+0.22 39.23+0.09 39574015 39.670.08 39.45+0.08
4 39.48+0.14 39.83+0.09 39.30+0.01 39.4020.09 39.49+0.07
5 39.6+0.14 39.8+0.13 39.40=0.09 39.53+0.03 39.62+0.05
Over all mean 39.5240.06 39.59+0.07 3951+0.05 39.6+0.04 39.55+0.03







