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ABSTRACT 

 
Effect of three different anti-helminthic drugs  (ivermectin, levamisole and 

albendazole) on quality and fertility of spermatozoa of frozen-thawed semen of Frisian 
bulls .Animals were divided into four groups, control untreated group, and bulls treated 
with 200 µg/kg of ivermectin (IVM), 7.5 mg/kg of levamisole (LEV), and 10 mg/kg of 
albendazole (ABZ),  respectively. The drugs used at two doses with 8-week interval 
between first and second dose. Semen was collected for 8

th
 weeks after each dose, 

extended, and frozen for two months, then post-thawing motility, freezability, intact 
acrosome and DNA integrity were determined. After the second dose, bulls treated 
with IVM and LEV significantly (P<0.05) increased post-thawing motility, freezability 
and intact acrosome. Bulls treated with IVM did not negatively influenced DNA 
integrity, while LEV treatment affected negatively on DNA integrity by increasing tail 
moment percentage. Either first or second doses of ABZ did not negatively affect 
post-thawing motility, freezability, intact acrosome and DNA integrity. Fertility rates of 
the cows artificially inseminated with the frozen-thawed semen were significantly 
(P<0.05) higher when they were inseminated with semen of bulls treated with IVM or 
LEV and untreated bulls (control) than those treated with ABZ. In conclusion, 
treatment of Friesian bulls with Ivermectin as anti-helminthic drug at a level of 200 
µg/kg live body weight improved post-thawing motility and freezability of spermatozoa, 
percentage of spermatozoa with intact acrosome, and maintained DNA integrity and 
subsequent fertilizing efficiency of bull spermatozoa as compared to control bulls or 
bulls treated with Levamisole (7.5 mg/kg) or Albendazole (10 mg/kg) either after the 
first or second dose. 
keywords: Friesian bulls, frozen semen, anti-helminthic, motility, DNA integrity, 

fertility. 

 
INTRODUCTION 

 
The male sexual functions are very sensitive to pharmacological agents 

and many chemicals and physical agents generated by industrial or 
agricultural activities (Spira and Multigner, 1998 and Favareto et al., 2011). 
Different chemical classes of Pesticides and solvents have been 
demonstrated to be male reproductive toxicants in animal models (Sundaram 
and Witorsch, 1995). 

Research findings have shown that drugs, both synthetic and natural 
products, have considerable effects on the male reproductive system, 
especially the spermatozoa of domestic animals and men (Etta et al., 2009). 
Also, agricultural chemicals were found to reduce semen quality in fertile men 
(Swan et al., 2003). Studies focused on the effects of anti-parasitic drugs that 
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cause a transitory depression of fertility (Kayum et al., 1992; Kumar et al., 
1992 and Raisinghani, 1992). 

Ivermectin, albendazole, and levamisole are the most used anti-
parasitic drugs in sheep, goats, cattle, horses and pigs and was 
recommended against a variety of nematodes as well as trematodes 
(Cordero del Campillo, 1999). 

On the other hand, improper diluents and preservatives may cause 
various physical changes like breaking of tail, cell surface destruction, loss of 
motility and loss of DNA integrity. Sperm DNA integrity is an important 
criterion for the success of natural or assisted fertilization including normal 
development of the embryo, fetus or offspring, transmission of genetic 
information and therefore, the maintenance of good health in future 
generations (add REF).  

Lack of studies on the effects of anti-helminthic on frozen semen 
quality and DNA integrity under farm conditions has a drawback to clearly 
monitor the productivity of such animals. For this reason, the purpose of this 
study is to shed some light on the direct effect, and to evaluate possible male 
reproductive health-related problems associated with the use of anti-
helminthic drugs. Fertility rate and DNA integrity of the frozen-thawed bull 
spermatozoa treated with different anti-helminthic drugs were also assessed. 

 
MATERIALS AND METHODS 

 
The present work was carried out at El-Karada Animal Production 

Research Station, El-Karada Village, Kafrelsheikh Governorate, located in the 
North Eastern part of the Nile Delata (31

◦
N), belonging to Animal Production 

Research Institute, Agricultural Research Center, Egypt, during the period 
from May, 2009 to April, 2010. 
Animals: 

Sixteen Friesian bulls with an initial live body weight of 380±10.2 kg 
and aged 20 months were used in the present study. They were randomly 
divided into four groups (4 in each). All bulls were healthy and clinically free 
of external and internal parasites. Bulls in group 1 were untreated acting as 
control group, while those in groups 2, 3 and 4 were treated with ivermectin 
(200 µg/kg, subcutaneously), levamisole HCl (7.5 mg/kg, subcutaneously) 
and albendazole (10 mg/kg, orally), respectively, as a first dose. The second 
dose repetition was administered after 8 weeks from the first dose. Ivermectin 
(Paramectin) and levamisole HCl (Levapan 10%) were supplied by Pharma 
Swede, Egypt. Albendazole (Delta zole 10%) was supplied by Delta Pharma, 
Egypt. 

  Semen was collected from all groups biweekly by means of an 
artificial vagina between 08.00 and 09.00 a.m. Two successive ejaculates 
were obtained from each bull at each day of collection (Collection period of 8 
weeks).  
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Freezing semen procedures: 
Semen extension: 

Semen was evaluated immediately after collection, then extended 
with Tris-yolk fructose (TYF) extender containing 3.028g tris aminomethane, 
1.675 g citric acid anhydrous, 1.25 g fructose,7% glycerol, 20 ml egg yolk, 
500 IU penicillin and 500 µg streptomycin added to 100 ml distilled water 
(Salisbury et al., 1978). The final extension rate pre-freezing was 1 semen: 
20 extender (Salisbury et al., 1978). 
Equilibration period: 

Extended semen was kept at 5 
o
C for 4 h as an equilibration period. 

Then, the cooled semen was packaged in straws and frozen in liquid nitrogen 
(-196

◦
C) as the method described by Salisbury et al. (1978). 

Evaluation of frozen-thawed semen: 
Frozen semen in straws was thawed by holding the straws at the 

closed end (not plugged end) and was dipped in water bath at 37 
o   

C
 
for 30 

seconds. The percentages of post-thawing motility, acrosomal damage and 
freezability (recovery rate) of spermatozoa were recorded. 

Freezability of the individual samples was examined as a percentage 
of spermatozoa recovered after freezing and thawing according to Patt and 
Nath (1969) using the following formula: 

Freezability (recovery rate %) = {Post-thawing motility (%)/Initial 
motility (%)} X 100. 
Acrosomal damage (%): 

A drop of the extended semen was smeared on a pre-warmed slide 
and dried in a current of warm air. The smears were fixed by immersion in 
dried formal saline (Campbell et al., 1956) in water bath at 37

o
C for 15 

minutes. The slides were washed in the buffered Giemsa stain for 90 minutes 
after which it was rained briefly in distilled water and dried. Percentage of 
spermatozoa with damaged acrosome was determined by using Giemsa 
stain procedure as the method described by Watson (1975) using phase 
contrast microscope. 
Determination of DNA integrity: 

It was determined using a modified alkaline single cell gel 
electrophoresis (Comet) assay (Boe Hansem et al., 2005) to measure sperm 
DNA damage degree (Rojas et al., 1999).  
Fertility rate:  

Eighty normally cyclic Friesian cows (in heat) were artificially 
inseminated with the frozen/thawed bull semen. Cows were divided into four 
groups. The cows in the all groups were artificially inseminated with the 
frozen-thawed semen of untreated (control) bulls, and treated ones with 
ivermectin (200 µg/kg/b.w), levamisole (7.5 mg/kg/b.w) and albendazole (10 
mg/kg/b.w) after the first and second doses, respectively. For each cow, two 
inseminations were carried out, one in the morning and another in the 
evening. Inseminations were usually carried out on the same day if cows 
were notified to be heat before 10.0 hrs requests received by the center after 
this time were locked to be inseminated on the following day. The straws 
were dipped immediately into thermos at 35ºC for 30 seconds. The number of 
motile spermatozoa per insemination was nearly about 20X10

6
 for each straw 
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(0.25ml). Semen was deposited into the uterus by using recto-vaginal 
insemination technique (Salisbury et al., 1978). 

Conception rate was estimated on the basis of pregnancy diagnosis 
by the rectal palpation after 60 days from the date of insemination. 

 
Statistical analysis: 

Data were presented as the mean±SE and statistically analyzed 
using SPSS statistical analysis software. The significant group differences 
were determined by Duncan’s multiple range tests (Duncan, 1955). P values 
less than 0.05 were considered significant. The fertility rate results were 
analyzed using Chi-square test. 
 

RESULTS 
 

Evaluation of frozen-thawed semen: 
Post-thawing motility and freezability rate: 

Data presented in Table (1) show that after the first dose, significant 
(P<0.05) decrease of the percentage of post-thawing motility and freezability 
of spermatozoa of bulls treated with LEV and ABZ as compared to that 
produced by untreated bulls and bulls treated with IVM. After the second 
dose, the percentages of post-thawing motility and freezability of 
spermatozoa of bulls treated with ABZ significantly (P<0.05) decreased as 
compared to IVM, LEV and untreated bulls. Generally, the highest (P<0.05) 
value of post-thawing motility and freezability of spermatozoa was recorded 
for bulls treated with IVM, while the lowest (P<0.05) value was observed for 
bulls treated with ABZ after the first or second dose.  
 
Table (1): Effect of anti-helminthic treatment (ivermectin, levamisole and 

albendazole) after the first and second dose on average post-
thawing motility, freezability and acrosome status of Friesian 
bull spermatozoa . 

Item Dose 
Control 
group 

Treatment group 

IVM LEV ABZ 

Post-thawing  motility (%) 
1

st
  50.88±2.16

 a
 50.00±2.49

 a
  41.78±2.18

 b
 41.11±2.19

 b
 

2
nd

  45.23±1.49
 b
 56.30±2.50

 a
 55.40±1.66

 a
 30.50±1.82

 c
 

Mean (post-two doses) 48.06±3.12
 b
 53.15±3.16

 b 
 48.59±2.16

 a
 35.81±1.92

 c
 

Freezability (%) 
1

st
  67.84±1.92

 a
 66.66±2.33

 a
  55.71±2.97

 b
 54.81±2.36

 b
 

2
nd

  60.31±1.20
b
 75.07±3.18

a
 73.86±2.39

a
 40.66±0.53

c
 

Mean (post-two doses) 64.07±3.61
b
 70.86±2.11

b
 64.48±1.87

a
 47.67±1.74

c
 

Spermatozoa with Intact  
acrosome (%) 

1
st
  83.47±2.93

 a
 71.55±3.93

 b
 85.89±1.67

 a
 69.62±1.55

 b
 

2
nd

  81.43±1.35
 b
 82.72±1.36

 a
 78.10±2.81

 b
 56.53±1.79

 c
 

Mean (post-two doses) 82.45±6.82
 c
 77.13±2.20

 b
 82.00±1.97

 a
 63.08±2.02

 b
 

a, b and c: Means denoted within the same row with different superscripts are 
significantly different (P<0.05). 

Data were represented as mean±SE.  
Control: untreated bulls, IVM: Ivermectin, LEV: Levamisole and ABZ: Albendazole. 

 
Spermatozoa with intact acrosome: 

After the first dose, the percentage of spermatozoa with intact 
acrosome (Plate 1) in semen of untreated bulls and those treated with LEV 
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was significantly (P<0.05) higher than that of bulls treated with IVM or ABZ. 
The highest (P<0.05) and lowest (P<0.05) values of the percentage of intact 
acrosome were recorded for bulls treated with LEV and ABZ, respectively. 
After the second dose, bulls treated with IVM showed significantly (P<0.05) 
higher percentage of spermatozoa with intact acrosome (82.72±1.36) than 
that of untreated or bulls treated with LEV or ABZ. Generally, the highest 
(P<0.05) and lowest (P<0.05) values of spermatozoa with intact acrosome 
were observed for bulls treated with IVM and ABZ, respectively (Table 1). 

          

 
Plate (1): Photomicrograph of living and dead spermatozoa stained with 

trypan blue & Giemsa stain showing (a) living spermatozoa 
with unreacted "intact" acrosome (URL) and dead 
spermatozoa with unreacted acrosome (URD), (b) dead 
spermatozoa with reacted acrosomes (RAD), and (c) living 
spermatozoa with reacted acrosome (RAL). (Trypan blue & 
Giemsa stain, x1000) 

 
DNA integrity: 

The images of DNA integrity (Comet assay) with fluorescent 
microscope as affected by different anti-helminthic drugs (IVM, LEV and ABZ) 
are shown in Plate (2).   

It is possible to compute DNA damage from Comet visually according 
to Comet appearance. The obtained results revealed 5 classes, from 0 (no 
tail) to 4 (almost all DNA in the tail). By using software, the most commonly 
used parameters are tail length (TL), relative fluorescence intensity of tail (TI ) 
and head (HI),and tail moment (TM) as the distance between centers of mass 
X% tail DNA.  
Tail length:  

After the first dose, the present results (Table 2) show that sperm tail 
length of spermatozoa of bulls treated with IVM, LEV or ABZ significantly 
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(P<0.05) increased as compared to that of untreated bulls. While, sperm tail 
length of spermatozoa of bulls treated with LEV and ABZ significantly 
(P<0.05) increased as compared to that of bulls treated with IVM. Generally, 
the highest (P<0.05) and lowest (P<0.05) sperm tail length values were 
recorded for ABZ and untreated bulls, respectively. After the second dose, 
bulls treated with LEV or ABZ significantly (P<0.05) increased sperm tail 
length as compared to control, and bulls treated with IVM. The highest 
(P<0.05) and lowest (P<0.05) tail length were recorded for ABZ and 
untreated bulls, respectively. The mean of two doses showed significant 
(P<0.05) increase in sperm tail length for bulls treated with ABZ, LEV and 
IVM as compared to untreated bulls.  
Tail and head intensity (%): 

After the first dose, bulls treated with ABZ showed significantly 
(P<0.05) higher tail intensity, and significantly (P<0.05) lower head intensity 
than untreated bulls (control). The highest (P<0.05) values of tail intensity 
and head intensity were recorded for bulls treated with ABZ and IVM, 
respectively. While, the lowest (P<0.05) values of tail intensity and head 
intensity were recorded with bulls treated with IVM and ABZ, respectively 
(Table 2).  

After the second dose, bulls treated with ABZ showed significantly 
(P<0.05) higher tail intensity, and significantly (P<0.05) lower head intensity 
than untreated bulls or bulls treated with IVM and LEV. However, there was 
significant (P<0.05) decrease of tail intensity of spermatozoa of bulls treated 
with IVM and LEV as compared to untreated bulls. The highest (P<0.05) 
value of tail intensity and head intensity were recorded for bulls treated with 
ABZ and IVM, respectively (Table 2).  

 
Table (2): Effect of anti-helminthic treatment (ivermectin, levamisole and 

albendazole) after the first and second dose on DNA integrity 
of frozen-thawed bull semen. 

Item Dose Control group 
Treatment group 

IVM LEV ABZ 

Tail length  
1

st
  

2
nd

  
67.23±5.83

c
 

140.47±5.17
c
 

103.02±6.69
b
 

164.76±7.59A
bc

 
130.80±6.65

a
 

185.46±7.31
ab

 
148.22±6.52

a
 

203.81±13.68
a
 

Mean (post-two doses) 103.85±4.77
d
 133.89±5.35

c
 158.13±5.18

b
 176.01±7.73

a
 

Tail intensity (%) 
1

st
  

2
nd

 
9.28±0.76

b
 

11.74±0.44
b
 

9.18±0.48
b
 

9.31±0.52
c
 

9.43±0.58
b
 

9.38±0.54
c
 

16.14±0.81
a
 

14.10±0.85
a
 

Mean (post-two doses) 10.51±0.44
b
 9.24±0.35

b
 9.41±0.40

b
 15.12±0.59

a
 

Head intensity (%) 
1

st
  

2
nd

  
90.72±0.76

a
 

88.26±0.44
b
 

90.82±0.48
a
 

90.69±0.52
a
 

90.57±0.58
a
 

90.62±0.54
a
 

83.86±0.81
b
 

85.90±0.85
c
 

Mean (post-two doses) 89.49±0.44
a
 90.76±0.35

a
 90.59±0.40

a
 84.88±0.59

b
 

Tail moment 
1

st
  

2
nd

  
5.74±0.45

c
 

10.80±0.00
b
 

6.75±0.18
bc

 
11.40±0.19

b
 

9.51±0.06
b
 

12.48±1.26
b
 

18.24±1.40
a
 

26.61±1.58
a
 

Mean (post-two doses) 8.27±0.80
b
 9.07±0.70

b
 11.00±0.60

b
 22.43±2.40

a
 

a, b and c: Means denoted within the same row with different superscripts are 
significantly different (P<0.05). 

Data were represented as means±SE.  
Control: untreated bulls, IVM: Ivermectin, LEV: Levamisole and ABZ: Albendazole. 
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Plate (2): Image of DNA integrity with fluorescent microscope (Comet 

assay) under the influence of different anti-helminthic drugs 
(IVM, LEV or ABZ) showing: (a) intact and undamaged DNA, 
Grade 0, (b) slight damage of DNA, Grade 1, (c). moderate 
damage of DNA, Grade 2, (d) high degree of DNA damage, 
Grade 3, and (e) destructive degree of DNA damage, Grade 4. 

 
Tail moment: 

 After the administration of the bulls with ABZ as first dose, tail 
moment showed significant (P<0.05) increase as compared to control or bulls 
treated with IVM and LEV. Also, tail moment in the bulls treated with LEV 
significantly (P<0.05) increased as compared to untreated bulls (Table 2). 

After the second dose, tail moment showed significant (P<0.05) 
increase for bulls treated with ABZ as compared to control, or those treated 
with IVM and LEV. Similarly, the mean of two doses in bulls treated with ABZ 
recorded significant (P<0.05) increase in tail moment as compared to control 
or bulls treated with IVM and LEV. The highest (P<0.05) value of tail moment 
was recorded for bulls treated with ABZ, while the lowest (P<0.05) value was 
observed in the untreated bulls after the first and second dose. Bulls treated 
with IVM or LEV recorded moderate comet tail moment (Table 2). 
Fertility rate: 

Data in Table (3) show that conception rates (CR) of the cows 
artificially inseminated with frozen-thawed semen of bull treated with IVM, 
LEV and ABZ and untreated control bulls were 63..64, 62.50, 58.33 and 
66.67% after the first dose, and 54.54, 70.00, 55.55 and 50.00% after the 
second one, respectively. These results revealed that frozen-thawed semen 
of bull treated with IVM significantly (P<0.05) improved fertility rate of 
inseminated cows as compared to those inseminated with semen of bulls 
treated with ABZ, and insignificantly improved CR of cows inseminated with 
semen of bulls treated with other drugs or untreated bulls (control) after the 
first dose. However, after the second dose, semen of bulls treated with IVM 
or LEV significantly (P<0.05) improved fertility rate as compared to those 
treated with ABZ or controls (Control).  
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Table (3): Conception rates of Friesian cows artificially inseminated with 
the frozen-thawed semen after the first and second dose of 
bulls treated with different anti-helminthic drugs. 

Item 
Control  
group 

Treatment group 

IVM LEV ABZ 

Number of inseminated cows: 

Post-1
st
 dose 11 8 12 9 

Post-2
nd

 dose 11 10 9 10 

Number of conceived cows: 

Post-1
st
 dose 7 5 7 5 

Post-2
nd

 dose 6 7 6 5 

Conception rate (%): 

Post-1
st
 dose 63.64

 
62.50 58.33 66.67 

Post-2
nd

 dose 54.54
b
 70.00

a
 55.55

b
 50.00

b
 

a, b and c: Means denoted within the same row with different superscripts are 
significantly different (P<0.05). 

Data were represented as mean±SE.  
Control: untreated bulls, IVM: Ivermectin, LEV: Levamisole and ABZ: Albendazole. 

 
DISCUSSION 

 
The present results demonstrated that bulls treated with ivermectin or 

levamisole didn’t negatively influence on quality and freezability of bull 
spermatozoa, although ivermectin treatment had a favorable effect on fertility 
as most sperm parameters examined significantly improved as compared to 
the untreated bulls. In contrary, bulls treated with albendazole either after the 
first or second dose decreased physical semen characteristics as well as 
quality and freezability of bull spermatozoa. 

Based on our findings, the negative effect of albendazole treatment is 
in agreement with of the results of Bakst et al. (2006), who showed that 
albendazole treatment deleteriously affected sperm motility. Albendazole may 
be genotoxic to human lymphocytes in vivo (Ozats et al., 2007). Also, the 
reported results on rats showed that high dose of albendazole oxide was 
embryotoxic and lower dose (7 mg/kg/day) caused impairment of foetal 
development (EMEA, 1999). Reproductive effects of albendazole (5.8 mg/kg 
LBW/day) were investigated on multi-generation orally dosing rats; it caused 
reduced survival and growth of pups during the post-natal lactation period 
(EMEA, 2004). 

Although the sperm motility is important for semen quality, bull sperm 
motility alone does not secure fertilizing capacity. Spermatozoa with intact 
acrosome are needed to penetrate the barriers around the ovum. The 
acrosome is more susceptible to damage during storage than the organelles, 
being the structural basis of motility. This presumption is in accordance with 
experiments performed by Buhr (1990), who stated that the decrease of 
membrane fluidity during storage is greater for head plasma membranes than 
for sperm body membranes. The present results revealed that bulls treated 
with IVM and LEV produced semen containing spermatozoa characterized by 
significantly (P<0.05) higher post-thawing motility, freezability and intact 
acrosome. In contrary, bulls treated with ABZ showed spermatozoa having 
significantly (P<0.05) lower post-thawing motility, freezability and intact 
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acrosome. This decrease in acrosomal integrity might be due to membrane 
damage, which is in accordance with the results of Holt and North (1994), 
who reported that virtually 100% of spermatozoa subjected to freezing 
exhibited plasma membrane loss or damage of the head region. In addition, 
acrosomes were partially disrupted by freezing and thawing; many 
acrosomes became swollen, between 50 and 85% of spermatozoa 
maintained outer acrosomal membrane integrity after freezing to -10

o
C or -30 

o
C. Also, Zeidan et al. (2004) reported that the increase of hyaluronidase 

enzyme released into the seminal plasma with the advancement of storage or 
incubation times may be attributed to the increase of acrosomal damage. 
Moreover, Lenz et al. (1977) and Jones and Stewart (1979) indicated that 
extension and cooling of bull semen to 5

o
C caused acrosomal swelling in 

about 50% of spermatozoa. Subsequent freezing and thawing caused 
considerable ultra-structural changes to the acrosomes (disruption of the 
plasma and outer acrosomal membranes and disruption of the acrosomal 
contents) and middle pieces (breakage of plasma membrane and a reduction 
in the electron density of the mitochondrial matrix) of a high proportion of 
spermatozoa. 

In addition, normal structure of sperm chromatin is essential for the 
fertilizing ability of spermatozoa in vivo (Erenpreiss et al., 2006). Sperm 
chromatin structural integrity of several animal species and a man has been 
extensively studied and has been shown to be correlated with fertility 
(Evenson et al., 2000 and Evenson and Jost, 2000). In contrary, Salsabili et 
al. (2006) showed that there was no correlation between sperm nuclear 
chromatin condensation and semen parameters. Assessing sperm 
morphology, motility, and concentration is the best way to investigate male 
fertility. These are the 3 most important factors in male reproduction potential 
(Liu et al., 1988 and Ombelet et al., 1997). However, these parameters have 
not been proven useful in predicting the results of assisted reproductive 
technology (Sakkas et al., 1996). Therefore, more sensitive diagnostic 
techniques to identify sub-fertility enable to the therapeutic options must be 
developed (Aitken, 1990). 

Sperm chromatin structure assay is considered highly stable and 
robust, having the least inter-assay variation compared with other methods 
for measuring DNA integrity (Evenson et al., 2002 and Perreault et al., 2003). 
Although the evaluation of semen quality may provide some indication of the 
function of the testis and sperm, it does not provide information on the 
condition of the male genome contained in sperm heads (Morris, 2002). The 
integrity of sperm DNA is centre to the transmission of genetic information 
during reproduction and chromatin abnormalities or DNA damage can a result 
in paternal fertility problems (Evenson et al., 2002 and Agarwal and Said, 
2003). In this respect, Mckelveymartin et al. (1997) mentioned that fertile 
spermatozoa are more resistant to damage by agents that induce DNA 
breakdown than infertile samples. Rahmy (1998) added that DNA depletion 
due to Echis carinatus envenomation included most spermatogenic cells but 
not luminal spermatozoa. Possible reproductive toxicants such as pesticides 
may affect the normal disjunction of chromosomes during meiosis, therefore 
altering the number of chromosomes in sperm nuclei. 
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In this study, albendazole treatment (both first and second dose) 
resulted in the highest DNA damage in term of significantly increase of tail 
length, tail intensity (the percentage of DNA in comet tail) and tail moment as 
compared to untreated and other treated bulls. Levamisole treatment also 
caused DNA damage where it significantly increased tail length and tail 
moment. Bull treated with Ivermectin showed the least DNA damage among 
anti-helminthic groups by increasing tail length and decreasing tail intensity 
as compared to the control group. So, it can be concluded that ivermectin 
may be haven’t harmful effect on DNA integrity in Friesian bull semen. These 
results are in accordance with findings of Sanchez-Pena et al. (2004) and 
Rubes et al. (2005), who showed that exposure to pesticides 
(organophosphates) and air pollution has also been associated with 
increased levels of sperm DNA damage. Additionally, of two studies using the 
Comet assay to measure percent Comet tail DNA, one study found an 
association with the pyrethroid fenvalerate (Bian et al., 2004), while in the 2

nd
 

study they found associations with the carbamate carbaryl and the 
organophosphate chlorpyrifos (Meeker et al., 2004).  Pyrethroids are known 
to disrupt mammalian and amphibian germ cell formation, whereas the 
testicular toxicity of carbaryl has been demonstrated in rats (Pant et al., 
1996). Sanchez-Pena et al. (2004) found associations between the 
organophosphate (OP) metabolite diethlythiophosphate and DNA 
fragmentation index. OPs are considered potent alkylating agents and 
alkylating agents are potentially genotoxic to animal sperm by altering 
chromatin structure via binding to protamines and DNA, causing DNA to 
become more susceptible to induce denaturation in situ (Evenson et al., 
1985). Moreover, Benzimidazole carbarnate compounds cause premature 
sloughing of germ cells along with cleaved processes of Sertoli cell cytoplasm 
(Hess et al., 1991 and Nakai and Hess, 1997), necrosis of mitotic 
spermatogonia and meiotic spermatocytes (Nakai and Hess, 1997) and 
seminiferous tubular atrophy (Carter et al., 1987; Hess et al., 1991 and Nakai 
et al., 1997). The proposed mechanism contributing to sloughing is 
deformation of Sertoli cell cytoplasm due to the disruption of microtubules 
(Nakai et al., 1997). 

In contrary, cytogenetic study revealed partial effect of ivermectin on 
meiosis through reducing number of spermatocytes at metaphase II (M-II). 
Meanwhile, the combined treatment of ivermectin plus verapamil induced 
stronger effect on germ cells, as they reduce number of spermatocytes at M-
II. Increased number of the structural chromosomal aberrations at 
spermatogonial metaphase and M-II and increased frequency of X–Y 
chromosome dissociation at metaphase I (M-I), raise the attention to the 
genetic quality of mature sperm which need further investigation (El-Nahas 
and El-Ashmawy, 2008).  

Abnormal sperm chromatin/DNA structure is thought to arise from 
four potential sources: 1) deficiencies in recombination during 
spermatogenesis, which usually lead to cell abortion; 2) abnormal spermatid 
maturation (protamination disturbances); 3) abortive apoptosis; and 4) 
oxidative stress (Sakkas et al., 1999 and Agarwal and Said, 2003). A 
significant association between male sub-fertility, imperfect spermiation and 
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abnormal nuclear condensation has been suggested. The DNA content of 
spermatozoa might be responsible for inducing alterations in sperm 
morphology. The final nuclear shape, which is species-specific, depends on 
chromatin condensation during spermatogenesis as well as a precise 
organization of DNA within the nucleus. Many reports have described the 
association between disturbances in sperm chromatin condensation, 
morphology and male infertility (Bach et al., 1990 and Foresta et al., 1992). 

Spermatogenesis is characterised by two distinct stages, 
spermatocytogenesis and spermiogenesis. Spermatocytogenesis consists of 
the mitotic divisions involving proliferation and maintenance of spermatogonia 
(Senger, 1999). Spermatogonia then undergo meiosis to form primary 
spermatocytes and then secondary spermatocytes, which differentiate into 
spermatids. Spermatids can be divided into three categories: early 
spermatids with round nuclei, intermediate spermatids with elongating nuclei, 
and mature spermatids with condensed nuclei (Dadoune, 2003). DNA 
damage due to apoptosis has been found to occur in the testis during 
spermatogenesis, predominately at the spermatogonia and dividing cells level 
(Sakkas, et al., 1999 and Print and Loveland, 2000). The increased sensitivity 
to DNA damage in abnormal spermatozoa is probably due to failed chromatin 
condensation, which makes the DNA more accessible to damage (Sakkas et 
al., 1999).  

Infertile men as compared with fertile controls, have an increased 
sperm histone: protamine ratio (Oliva, 2006). An excess of nuclear histones 
(>15%) results in poorer chromatin compaction and a subsequent increased 
susceptibility to external stresses (e.g., oxidation or temperature elevation in 
the female reproductive tract)   (Kosower et al., 1992). It has been shown that 
the proposed antiparasitic mechanism of action for the artesmisinins is 
through generation of free radicals- reactive oxygen species (Robert et al., 
2000), with resulting in vitro and in vivo mitochondrial injury (Aitken et al., 
2003). Furthermore, oxidative stress causes injury to genomic integrity in 
male germinal cells, resulting in infertility (Sharma and Agarwal, 1996). Thus, 
oxidative stress induced by artesunate in seminal fluid, could directly or 
indirectly impair spermatogenesis and reproductive dysfunction (Obianime 
and Aprioku, 2009). 

The present investigation showed that the bulls treated with 
ivermectin gave better fertility rate than the bulls treated with albendazole or 
control bulls. The highest fertility rate of frozen-thawed bull semen treated 
with ivermectin was mainly related to the best improvement of the post-
thawing sperm motility, freezability, as well as, the lowest of acrosomal 
damage of spermatozoa. In addition, such effects resulted in fewer changes 
in spermatozoal functions and resulted in DNA integrity in the frozen-bull 
spermatozoal subsequently better spermatozoa motility in the bulls 
administrated with ivermectin. These results are in agreement with those of 
Rickard et al. (1992), who showed that ivermectin administration increased 
conception rates. Moreover, Janett et al. (2001) ivermectin treatment had a 
favorable effect on stallion fertility. 
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CONCLUSION 
 

 In conclusion, treatment of Friesian bulls with Ivermectin as anti-
helminthic drug at a level of 200 µg/kg live body weight improved post-
thawing motility and freezability of spermatozoa,  percentage of spermatozoa 
with intact acrosome, and maintained DNA integrity and subsequent fertilizing 
efficiency of bull spermatozoa as compared to control bulls or bulls treated 
with Levamisole (7.5 mg/kg) or Albendazole (10 mg/kg) either after the first or 
second dose. Therefore, it can be recommended to treatment of bulls with 
ivermectin at level of 200 µg/kg live body weight for artificial insemination 
programmes to enhance fertility rate. Anti-helminthic as levamisole could be 
used carefully with bulls especially during breeding season. Albendazole 
treatment had harmful effects on semen quality, DNA integrity and 
subsequent post-thawing motility and freezability of spermatozoa and 
consequently fertility rate.     
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 لطلائهه  حيهانههاا الدنهيههلهدعهه ل الوبهههبل لل DNAالمداسهه   القابليههل للميديهه  ه

   لبدضا اا طفيلي الدعادلل الفريزيان
غها   عبه   - *نبيلهل ابهرامي  ال سهه   -عهلا  السهي  زيه ان  -دحد  عب  الحلهي  مهاا اله ين 

 **رباب عب  الديي  كادل -  *الحدي  طبل
 دبر -الييز  –ال     –اا الحيهان  دعن  بحهث الإنم * 
 دبر -يادعة طنطا -كلية العله  - س  عل  الحيهان  *

 -رو ددي ولا  -تهدد ا در سد ددى ارددا در بيس ددى  ددوا  م ددض د ددادط  ددا  )ددي دت در  و ودديت  د ددس  توا 
در سد دى دد   د تخ م  دا هد    در سولويا. ر مئقجا ة در يئ  در  اى در ج   غ ا در   دلا (  ا حوث تأ وسهي 

. در ج ادددى دلارددا  مئددقتت دداا  ددم   هددي  ددا دس عددض  يتدددا ج أس عددض ارددا تب ددو هي  سولودديا تددم   اقددى  66
 و ساجددسدم/ جم. حبددت تحددت درج دد (م  022 ج ادددى )ددي  ىم در ج ادددى در ي وددى تددم  عيرجتهددي   ا ددس  توا  

درج د ( ادر ج اددى درسد عدى تدم  عيرجتهدي   جم/ جم. حبدا تحدت7.5در ج ادى در ير ى تم  عيرجتهي   رو ي ولا   
 جم/ جم. تجسوع(  جسدى أارا حوث تم تج وع درعو ديت د دا  د ى   ي ودض د دي وع   هدي  دم تدم 62  در   دلا   

د ا  د ى   ي ودض در يئ  در  اى   هي اد يء درجسدى در ي وى  ا   س درعبيقوس   س درتس ولدت در ي بى اتم تج وع 
 عد  وح أ بيس   غى ج  وي  ير يئ  در  اى در ج   ر    ج اددى تجسو ودى  عد  درجسددى دلاردا م ت بت د ي وع أخسى.

    جسدى.
 :انالنمائج اظنرا 

ادربي  وددى ر تج ودد  ا  دد ض  حواوددىدردر عي  ددى  يرجسدددى در ي وددى  ددا ا ددس  توا دحدد  ت تح ددا   حددا   ددا   -6
 ديرى م   دي د هدي ردم تدش س  لد    د  ا د دا ت ي د  درتج ود  ادإ   عد دلا سا ام در  وم درحواد ديت در  اودى

 .  (DNA درح ض در ااى 
در عي  ى  يرجسدى دلاارا ادر ي ودى  دا رو دي ولا  تح دا   حدا   دا درحواودى  عد  درتج ود  اقي  ودض د هست  -0

د ددا   دد ض  دد  وي ر تج ودد  ا  دد ض دلا سا ددام در دد ومم غوددس دا درجسدددى در ي وددى د ددست در  اوددى  يتدرحواد دد
درت  دوس  دا درح دض ا ام در  وم.   دي دا در عي  دى  ير و دي ولا  د هدست لودي     حا دى  دا   د ض دلا س

 .(DNA در ااى 
حواودى  عد  درتج ود  ادربي  ودى در د ا در عي  ى  يرجسدى دلاارا أا در ي وى  ا در   دلا  تأ وس د  اد هست  -3

   ت در  اوى.ر حواد ي DNAر تج و  ا م ض دلا سا ام ات ي   درح ض در ااى 
لوي     حا ى   ا  ع   ح اث درح   رم بيس در  بحدى ند يدويب  ير ديئ  در  داى در ج د   دا درعجدا   ثح  -4

 در عي  ى  يإ س  توا أا در و ي ولا   بيس ضب  ير ج اديت در)ي  ى ادر عي  ى  يلر   دلا .
 جم( د ددد  اجدددسدء  دددسد   درت بدددوح  و ساجدددسدم/ 022حبدددا  مئدددق درت بدددوح درنددد يدا  ددد  س  توا    الولابههل:

درندد يدا وس ددع   دد ض دإخنددي .   ددي دا در عي  ددى   )ددي دت در  و ودديت   رو ددي ولا ( وجدد  دا ت ددتخ م  حدد س 
ل و   ا  ا م درت ي   م ا  ر  وج  تج   در عي  ى  ير   دلا  ر ي رى  ا د س  اء د دا جدا ة در ديئ  در  داى 

 در  اوى اق ستهي د ا درتج و  اا خ يض    ض درخنا ى.  ا يرتيرا حواوض درحواد يت DNAا م ض 

  ا  بمحكي  البحث
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