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ABSTRACT:

The present study was conducted to study the effect of ricobendazole on male
fertility, as well as its effects on the liver and kidney functions tests, some
hematological parameters and histopathological changes. Forty-five mature
male albino rats were used and divided into 3 equal groups. The first group
was kept as control and subcutaneously injected with proplyene glycol (2 ml
/kg b.wt.). The second group was received a single subcutaneous injection of
ricobendazole at a dose of 7.5 mg/kg bwt. The third group was subcutaneously
injected with 7.5 mg / kg bwt twice within 3 weeks interval. The obtained
results showed that administration of ricobendazole as single or repeated dose
induced a variety of side effects on male reproduction as reduction of testes,
epididymis, and accessory sex organs weights and change in sperm characters;
decease of sperm count and motility, and increase in sperm abnormalities. liver
functions test values such as Serum alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) and alkaline phosphatase (AIP) were
significantly increased. Moreover, administration of ricobendazole induced
histopathological alterations in reproductive organs, liver and kidney. The
adverse effects of ricobendazole was more pronounced in repeated dose group.
Therefore, caution is required when using repeated doses of ricobendazole .
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1-INTRODUCTION

and vascular abnormalities (Cristofol et al.,

Ricobendazole is benzimidazole methyl
carbamate, which called albendazole
sulfoxide Albendazole sulfoxide is used as a
broad-spectrum anthelmintic in veterinary
medicine. It is the first metabolite of
albendazole (Lanusse and Prichard, 1990;
Formentini et al, 2005). After
administration, albendazole sulfoxide is
transformed into its major metabolite,
albendazole sulfone by hepatic microsomal
cytochrome P-450 (EI-Amri et al,
1987).Among the anthelmintic agents,
benzimidazoles present a broad spectrum of
activity with high effectiveness and safety
(Campbell, 1990), however administered
during gestation, they have demonstrated
teratogenic effects such as external, skeletal
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1997; Navarro et al., 1998,1999; Teruel et
al., 2003).

A novel ricobendazole injectable solution
15% for subcutaneous administration is
available in different countries. It is
successfully used to control abomasal and
intestinal nematodes and lung worms. A 5
mg/kg bwt dose rate is recommended to
control larval 4" stage of O. ostertagi. The
formulation is not recommended for control
of liver flukes or tape worms. In
Europe,ricobendazole is also approved for
use in pheasants by feed administration (17
mg/kg during 3 days) and is mainly used for
the control of ascarids and capillarid
infection (Riviere and Papic, 2009).
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Albendazole sulfoxide binds to and
inhibits polymerization of beta-tubulin,
which inhibits cytoplasmic microtubule
formation and glucose uptake within the
parasite leading to immobilization and death
of adult worms and prevents hatching of
eggs (Pearson and Guerrant, 1983; Del
bruto, 1993; Magill et al., 2012).

Several studies suggest that the capacity of

benzimidazolic drugs to bind with the
tubulin of cellules is responsible for the
toxic effects observed during the gestation
(Delatour and Parish, 1986; Piscopo and
Smoak, 1997). While albendzaole possesses
a clear therapeutic effect, some
pharmacokinetic  studies indicate that
albendazole sulfoxide is responsible for
both anthelmintic and toxic effects
[Delatour et al., 1981; Villaverde et al.,
1995). Albendazole sulfoxide and sulfone
dominate plasma profile and are the major
metabolites in the wurine. Albendazole
sulfoxide is the pharmacological and
embryo toxic active agent whereas the
sulfone is inactive and nontoxic (Del Brutto
et al, 1993; Cutter et al, 1997,
Takayanagui et al., 1997).

Albendazole, as well as its pro-drug
netobimin and other benzimidazoles are
teratogenic in rats and other animal species
inducing an increased number  of
resorptions, decreased fetal weight, as well
as external and skeletal malformations
(Fabre et al., 1989; Mantovani et al., 1995;
Navarro, 1996). Parent drug albendzole and
of two primary metabolites, the sulfoxide
and the sulfone provoked a rise in mitotic
index resulting from cell division blockage
at the prophase or at the metaphase (ABZ
metabolites) stage, and ABZ was more
cytotoxic than its metabolites (Rolin et al.,
1989)

The studies concerning effect of
ricobendazole on male fertility are rather
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scarce (Insufficient data avalaible for this
subject). So, this study was designed to
determine some pharmacological actions of
ricobendazole in male rats including its
effect on reproduction. As well, its effects
on some hepato=renal  biochemical
parameters and the histological changes in
liver, kidney, testes, epididymis and
accessory sex gland.

2-Materials and Methods

2.1. Ricobendazole: Ricomax® each 1ml
contains ricobendazole 150 mg produced
and supplied by PROVET Veterinary
Products. All biochemical analytical kits and
other chemicals were purchased from bio
diagnostic ch.co.

2.2 Experimental design: Fourty-five
mature male albino rats weighing from 160-
190 gm b.wt. and (150-180 day old) were
purchased from Alexandria Research
Institute were used to study the effects of
single and repeated doses of ricobendazole
on blood picture, semen character, weight
and histology of the reproductive organs as
well as renal and hepatic functions. Rats
were fed on bread, barely, corn, green leaves
of vegetables and water ad-libitum.

The animals were divided into 3 equal
groups, 15 rats each.

The first group was given propylene glycol
2 ml/kg bwt subcutaneous injection, twice
with 3 weeks intervals.

The second group was given 7.5 mg/kg bwt
of ricobendazole subcutaneous injection
once. These doses were calculated according
to oral dose recorded by Teruel et al.,
(2009).

The third group was given 7.5 mg/kg bwt
of ricobendazole subcutaneous injection,
twice with 3 week intervals.

Five rats from each group were sacrified
after 2 weeks, 4 weeks and 8 weeks from the
beginning of drug administration. Blood,
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tissues and semen were obtained as the
follow:

2.3. Blood sampling: Two blood samples from
each control and treated rats were taken before
sacrifying them from orbital plexus (inner
canthus of the eye) under light ether anaesthesia
using heparinized hematocrite tube. One sample
was taken with EDTA for blood picture while
the other sample was taken without
anticoagulant and left to clot at room
temperature then centrifuged for 15 min at 3000
rp.m to obtain clear serum. The sera were
identified and stored in deep freezer at —20°C till
used for biochemical analysis.

2.4.Fertility studies:After sacrification of
rats, the epididymal content of each rat was
taken by sharp cutting of the tail of
epididymes and squeezed gently on sterile
glass watch to estimate the progressive
motility, sperm cell count and sperm
abnormalities according to the method
described by Berdan and Fuquay (1980).

a- Sperm progressive motility and
abnormalities: A clean dry slide was placed
on heated stage microscope and allowed to
warm. A drop of semen was placed on the
clean dry slide, mixed with two drops of
saline using glass rod. Uniform mixture
must be prepared to estimate accurate
determination. The progressively motility
percentage were estimated and
recorded.then immediately. Two equal drops
of Eosin-Nigrosine stain were added to the
diluted semen and mixed well then the film
was spread on the slide.three hundred sperm
was observed under high power lens power
and the percentage of abnormal sperms was
estimated and recorded.

b-Epididymal sperm count: For counting
epidiymal sperm, a hemocytometer and a
pipette were used. A drop of cauda
epididymal content of each control and
treated rats was withdrawn up to mark 0.1
and the pipette was then filled up to the
mark 101 by the sodium bicarbonate
solution 5% for breaking up the mucus
droplets in the hemocytometer pipette. The

content of pipette was mixed by holding the
ends of pipette between the thumb and the
index fingers and shaking it vigrously. The
cover slip was placed over the counting
chambers and the tip of the pipette was dried
by fingers. Few drops of fluid were
discarded, then a small amount of diluted
semen was drawn under the cover by the
capillary action.
c-Hormonal assay: Serum testosterone was
determined using an enzyme immunoassay
kit Immunometrics Ltd., London, UK)
according to Demetrious, (1987).

2.5. Weight of Internal Body Organs:
The animals were then sacrificed after

2weeks,4weeks

and 8 weeks from

administration then the testes, epididymis and
accessory sex organs were dissected out,
grossly examined and weighed. The index Wt
(LW) of each organ was calculated as
described by Matousek, (1969).
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Cngan weight ,
_—

Index weight (LW) = 00

Body weight

2.6. Biochemical studies: The collected
sera were used to investigate the effect of
ricobendazole on hepatic and renal
functions. Serum alanine aminotransferase
(ALT) and aspartate aminotransferase
(AST) was estimated according to Gella et
al. (1985). Serum alkaline phosphatase
(ALP) was measured according to the
method described by Kind and King
(1954).Serum creatinine was measured
photometrically according to Henry(1974).
Enzymatic determination of serum urea
according to according to Pattons and
Crouch (1977) was done.

2.7. Hematological studies: Red blood
cells, white blood cells count, hemoglobin
level and packed cell volume value were
measured by Mindary hematology analyzer
BC-2300 (diamond diagnostic co. USA).

2.8. Histopathlogical studies:
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Five rats from each group were decapitated.
The testis, epididymis and prostate gland
were dissected out grossly examined, dried
by filter paper and weighed separately.
Moreover, tissues from the livers and
kidneys of all rats were collected. All
specimens were preserved in 10% neutral
buffer formalin solution. These fixed
specimens were dehydrated in ascending
grades of ethyl alcohol 70, 86, 96, 100%
cleared in chloroform and embedded in
paraffin. Sections of five microtone
thickness were prepared and stained by
Hematoxyllin and Eosin stain (Culling,
1974).

2.9. Statistical analysis

Statistical analysis was performed using the
SAS computer program (SAS, 2002). The
data were analysed using analysis of
variance (ANOVA) with Duncan’s multiple
range test to compare treatment means at P
< 0.05. All data are expressed as the mean +
standard error (SE).

3-RESULTS
3.1. Fertility studies:
1- Reproductive organs index weight:

It was found that subcutaneous
administration of ricobendazole (7.5 mg/kg
bwt) as single dose or repeated doses after 3
weeks from the beginning of administration
showed that there was a significant decrease
in weight of testes in both groups all over
the experimental period compared with
control.  The reduction was more
pronounced in repeated dose group at 8%
week of the experiment than other
groups.while there was a significant
decrease in the weight of epididymis in
single and repeated dose group at 4" and 8™
week of the experiment as compared with
control .Moreover, there was a significant
decrease in weight of accessory sex gland in
single and repeated dose group at 8™ week
of the experiment as compared with control
(Table 1).

2- Sperm motility%, sperm count, sperm
abnormalities% and testosterone level:

The results showed that subcutaneous
administration of ricobendazole (7.5 mg/kg
bwt) as single dose or repeated doses after 3
weeks from the beginning of administration
at different periods of experiment induced
a significant decrease in the progressive
sperm motility % in single and repeated
dose group all over the experimental period
compared with control. The reduction is
more pronounced in repeated dose group at
4" week of the experiment than other
groups. However, there was a significant
decrease in sperm count in single and
repeated dose group all over the
experimental period compared with control.
The reduction was more pronounced in
repeated dose group at 4™ and 8" week of
the experiment than other groups.

The obtained data showed that there was a
significant increase in sperm abnormalities
in single and repeated dose group all over
the experimental period compared with
control. The reduction was more
pronounced in repeated dose group at 4th
and 8™ week of the experiment than other
groups. Moreover, there was a significant
decrease in testosterone level in single and
repeated dose group at 4™ and 8" week of
experiment compared with control. The
reduction was more pronounced in repeated
dose group at 8" week of the experiment
than other groups (Table 2).

3.2. Biochemical studies

There was a significant increase in some liver

enzyme after subcutaneous administration of
ricobendazole (7.5 mg/kg bwt) as single dose
or repeated dose after 3 weeks from the
beginning of administration. The obtained
data showed that there was a significant
increase in serum ALT in single and repeated
dose group all over the experimental period
compared with control. The increase was
more pronounced in repeated dose group at
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8" week of the experiment than other groups.
There was a significant increase in serum
AST in single and repeated dose group all

over the experimental period compared with

control.
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Tablel. Effect of subcutaneous administration of ricobendazole (7.5 mg/kg bwt) as single or repeated

doses after 3 weeks from the beginning of administration on the index weight of reproductive organs
at different periods in adult male rats

parameters testis index weight Epididymis index weight Accessory sex glands index
weigh
Time 2nd week | 4 week | 8" week |2 week | 4t week | 8 week P"week | 4"Week | 8! week
Group
Control 1.56 1.61 1.57 0.72 0.82 0.72 0.78 0.78 0.72
+001% | £0.02% | 2004% | £005% | 2006® | £0.02% |2002% | £0.02% |=20.07%
Ricobendazole 1.42 1.37 1.31 0.85 0.50 0.54 0.82 0.59 0.37
(singledose) | ,030 | 4006° |+000® | +0.18% | +003° |+004° |:005% |=+008% |+003°
Ricobendazole 1.42 1.40 121 0.70 0.56 0.52 0.74 0.69 0.46
(repeated dose) | 1o b | 4o 06° | +0.07¢ | 20042 | +007° |+003° [+002% |=20.04% |+001°

Values are expressed as mean + standard error. (n=6) Values at same column carrying the same letters
are not significantly different (p< 0.05)

Table 2. Effect of subcutaneous administration of ricobendazole (7.5 mg/kg bwt) as single dose or repeated
dose after 3 weeks from the beginning of administration on fertility parameters at different periods in adult male

rats.
Parameter Sperm motility (%) sperm count Sperm abnormalities | Testosterone (ng/mil)
(x106/ml (%)

Time 2nd 4th 8th 2nd 4th 8th 2nd 4th 8th 2nd 4th 8th
Group week week | week [week | week | week |week | week | week | week week | week

Control 87.00+ | 90.00+ | 926+ [2950+ | 280+ |282.+ |800+ | 9.67 [11.00+ | 3.30 3.30 2.50
1632 | 13902 | 100% |[2890% | 2582 |526% |0370 |+042¢ [073¢ |+026% |+0262 |+0.062

Ricobendazole 79.50 80.00 |7333+ |196.+ |145.00+ [207.+ [35.17+ | 30.00 [38.33+ | 3.62 1.62 1.62
(single dose) 0762 [058P | 138b |691P | 342° 428" [149% |+0860 [212° | 4042 |+039P |+015°

Ricobendazole 80.50 70.00 75+ 193+ |93.61+ [102.4+ |(34.83+ | 4200 [48.50+ | 3.30 1.30 1.09
(repeated dose)  |400p P |+058 © | 1157 |6.04° |845¢ |806¢ [075% | +1.068% [1.82% |+075% |+1.06° |+1.82°€

Values are expressed as mean + standard error. (n=6)
Values at same column carrying the same letters are not significantly different (p< 0.05)

Table3. Effect of subcutaneous administration of ricobendazole (7.5 mg/kg bwt) as single dose or

repeated dose after 3weeks from the beginning of administration on liver enzymes) level at different
periods in adult male rats.

Parameter ALT (U/L) AST (U/L) ALP (U/L)

Time nd 4 ot i 4 o ond il ot
Group Week week week week week week | week week week
Control 37.00+ | 37.00+ | 3267+ | 10467+ | 9417+ | 9650+ | 8500 | 9033 | 88.00
1370 197° | 049¢ | 272 | o070® | 186" |+258° |+484° | +056°
Ricobendazole | 67.17+ | 5100+ | 6550+ | 141.83+ |127.17+ |134.00+ |13583 | 116.17 |149.33%
(single dose) 2512 2802 | 2622 | 1762 | 2172 |o097® |1890% |+202° |2062°
Ricobendazole | 67.00+ | 57.00+ | 83.00+ | 14217+ |132.83+ |136.17+ | 136.17 | 138.00 | 200.67
(repeated dose) 2588 207% | 0528 | 117% | 2662 | 3372 | 352 |x077% | 4596°

Values are expressed as mean standard error (n=6).
Values at same column carrying the same letters are not significantly different (p< 0.05)
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Table 4. Effect of subcutaneous administration of Ricobendazole (7.5 mg/kg bwt) as single dose or
repeated dose after three weeks from the beginning of administration on kidney function at different
periods in adult male rats.

Parameter Urea (mg/dl) Creatinine
(mg/dl)
Time 2nd week 4% week 8 week 2nd week 4% week 8th week
Group
Control
2500£0.82%  |24.67+056° | 24.17:031% | 0.620.03% 0.450.04° 0.52+0.03%
Ricobendazole a b a a b a
(single dose) 25.17+1.22 23.00£0.58° | 26.170.60 0.68+0.03 0.48.£0.02 0.50+0.00
Ricobendazole a a a a a a
(repeated dose) 24.00+0.93 28.00+0.73 22.83+0.95 0.66+0.04 0.67+0.03 0.48+0.04

Values are expressed as mean + standard error (n=6).
Values at same column carrying the same letters are not significantly different (p< 0.05)

Table 5. Effect of subcutaneous administration of Ricobendazole (7.5 mg/kg B. wt) as single dose or
repeated dose after three weeks from the beginning of administration on total protein, albumin and
globulin level at different periods in adult male rats.

Parameter Total protein (g/dl) Albumin (g/dI) Globulin (g/dI)
Group week week | week | week week week | week week week
Control 725 |695 |7.12 |342+ |3.40+ |350+ |3.83+ |355+ |3.62%
+0.08% [+0.12% |+0.11% | 0.06% |0.06® | 0.06® |0.10* |0.13* | 0.08%
Ricobendazole 5.77 5.23 6.23 270+ | 247+ 2.67+ |3.12+ |277+ |357+
(single dose) +0.17° +0.10P k0.18° | 0.11° [0.12° |034° |0.19° |o0.04° | 0232
Ricobendazole 5.88 5.45 6.57 2.70+ | 2.65+ 2.83+ |3.13+ |2.80+ |3.74+
(repeated dose) | 409270 |+0.09° |0.07" |0.18° |0.09° |0.11° |028° |[017° |0.17

Values are expressed as mean + standard error (n=6).
Values at same column carrying the same letters are not significantly different (p< 0.05)

Table 6. Effect of subcutaneous administration of Ricobendazole (7.5 mg/kg bwt) as single dose or
repeated dose after 3weeks from the beginning of administration on hematological parameters count at
different periods in adult male rats.

Parameter PCV % RBCs count (x108/cmm) Hb (g/dl) WBCs count (x10%/cmm)
Time Jnd 4 gh ond 4 gh ond 4 g ond i gh
Group week week week week week week | week week week week week week
38.00+ | 39.00 [39.33 | 6.23 6.17 603 1227+ | 1230+ | 12+ 1200+ | 1223 |13.22
Control 0402 |+0522 [+049% |+015% |+010% |+0.08% |028® | 0572 | 0.08° 0.76% | +0.67% | +0.37%
Ricobendazole | 3389+ | 36.00+ [39.00 | 573 5.95 600 [11.17+ |11.05+ |11.95+ [11.18+ | 1093 |[13.03+
(singledose) | 040° | 1382 [+0.45% |+018° |+026% |+006% |026® | 046® | 0142 | 1142 |+059% | 0.412
Ricobendazole | 3417+ | 3550+ [38.33+ | 5.65+ | 5.66+ 502 1113+ | 998+ | 1147+ |1158t | 868 |11.97+
(repeated dose) | 0792 | 096° [0422 | 058° | 012° |+005% [060% | 036° | 036° |o036® |+032° | 170

Values are expressed as mean + standard error (n=6).
Values at same column carrying the same letters are not significantly different (p< 0.05)
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4. Histopathological examination:

The microscopical examination of testicular
tissue of both treated groups allover the
experimental period showed congestion of the
testicular  blood vessels and interstitial
capillaries. The interstitium was markedly
expanded by homogenous eosinophilic material
(edema) and degenerative changes of the lining
epithelial cells of moderate number of
seminiferous tubules characterized by swollen
pale vacuolated cytoplasm. Moreover, testis of
rat of received subcutaneous repeated dose of
ricobendazole and killed 4 weeks and 8 weeks
post 1st administration showed degenerated
germ cells accompanied by incomplete
spermatogenesis and absence of spermatozoa in
the lumen of seminiferous tubules (Fig
1).regarding to prostate gland there was
congested blood vessels with cystic dilatation of
some prostate glands lined by attenuated
epithelium was also detected with mild
interstitial edema experiment in both treated
groups.The seminal vesicles in both treated
groups showed hyperplastic changes of their
lining epithelium and congestion of blood
vessels and lymphocytic cellular infiltration
infiltration.in  both groups all over the
experiment. Moreover, the seminal vesicles of
rats received repeated dose of ricobendazole at
4th and 8th of experiment showed desquamation
of glandular epithelium with presence of

cellular debris in lumen of some seminal gland
The epididymis showed normal

(Fig 2).

histological appearance of their tubules in both
groups all over experiment except at 4™ and 8"
week in repeated dose group Epididymis
showed sperm giant cell inthe lumen of an
epididymis tubule (Fig 3). The microscopical
examination of the livers of both treated groups
revealed congestion of portal blood vessels and
vacuolar and hydropic degeneration of
hepatocytes characterized by swollen pale
vacuolated cytoplasm of both treated groups
allover the experimental period. More over rats
treaed with repeated dose of ricobendazole the
liver showed congestion of centeral vein
together with coagulative necrosis of some
hepatocytes by pyknosis of their nuceli and
homogenous deep esinophilic cytoplasm were
occasionally seen in repeated dose group at 4th
week of experiment (Fig 4).

The examined kidneys revealed congestion of
the renal blood vessels and intertubular
capillaries. The perivascular interstitium of
renal cortex was expanded by increased clear
few number of mononuclear inflammatory cells
The renal cortex showed degenerative changes
of some renal convoluted tubules evidenced by
coagulative necrosis, vacuolar and hydropic
degeneration of the lining epithelium of the
proximal and distal convoluted tubules in all
treated rats allover the experimental period. The
glomeruli revealed hyper segmentation of
glomerular tuft with cytoplasmic vacuolization
of endothelial cells or shrinkage and necrosis of
glomerular tufts only in repeated dose group at
4" week and 8™ week of experiment (Fig 5).

Fig. 1: Testis of rat received
subcutaneous repeated dose (7.5
mg/kgbwt) of ricobendazole after three
weeks from 15 administration killed 4
weeks post 15* administration showing
degenerated germ cells

(arrow head) accompanied by
incomplete spermatogenesis and
absence of spermatozoa in the lumen of
seminiferous tubules. H&E stain x 400.
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Fig. 2: Seminal vesicle of rat
subcutaneous repeated dose (7.5
mg/kgbwt) of ricobendazole after three
weeks from 1st administration and killed
4 weeks post 1st administration showing
necrosis and desquamation of the lining
epithelium (arrow head) of some seminal
glands. H&E stain x 200.

Fig. 3: Epididymis of rat administered
subcutaneous repeated dose (7.5
mg/kgbwt) of ricobendazole after three
weeks from 1st administration and
killed 4 weeks post 1st administration
showing sperm giant cell (arrow head)
in the lumen of an epididymis tubule.
H&E stain x 400

}5 Fig. 4: Liver of rat administered

| subcutaneous repeated dose (7.5
mg/kgbwt) of ricobendazole after three
weeks from 1st administration and killed
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5. DISCUSSION

In the present study, the effect of ricobendazole
at single and repeated dose levels on some
reproductive parameters was examined in
addition; some biochemical parameters and
hematological parameters were also
investigated. Measurements were made at
different periods from onset of drug
administration to follow up the induced effects
of the drug on the reproductive, hepatic and
renal functions.

The duration of the present study lasts for 8
weeks to cover complete spermatogenic cycle in
rats which ranges from 48 — 52 days (Clermont
and  Harvey, 1965).The  ricobendazole
administration induced a significant decrease in
weights of the testes, epididymis and accessory
sex organs. These findings may be due to
decrease of testosterone hormone level which
showed a significant decrease in its level after
4" week from subcutaneous administration of
ricobendazole at dose level 7.5 mg/kg bwt as
single dose or repeated dose after 3 weeks from
1st injection, and still decreased after 8" week
from drug administration. The reported findings
are inagreement with those recorded by El
sukary et al. (2010) who reported oral
administration ~ of  albendazole  induced
significant decrease in the weights of testes and
epididymis and accessory glands.

Fig.5: Kidney of rat administered
subcutaneous repeated dose (7.5 mg/kg
bwt) of ricobendazole after three weeks
from 1st administration and killed 4
weeks post 1st administration showing
hypersegmentation of glomerular tuft
with cytoplasmic vacuolization (arrow
head) and necrosis (N) of endothelial
cells of the tuft. H&E stain x400.
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The reduced sperm content implies an adverse
effect on spermatogenesis in rats that received
Ricobendazole. Impaired sperm motility in
treated rats is indicatives to a defect in the
acquisition or maintenance of motility.
Ricobendazole may alter the epididymal
secretory products or has a direct action on
sperm motility or morphology. These results are
supported by those of Alexander (1978) who
reported a reduction in the number of sperm and
motility due to inhibition of both
spermatogenesis and sperm maturation. The
reported findings are agreement with those
recorded by El sukary et al. (2010) who
revealed that there was adecrease in progressive
sperm motility after two and four weeks from
oral drug administration using 30 and 60 mg
albendazole/kg bwt. Also there was a
significant decrease in sperm cell count and
increase in sperm abnormalities after four and 8
week from administration using 60 mg
albendazole/ kg bwt.

These alterations in the fertility were confirmed
by our histopathological findings in
reproductive organs which represented by
congestion, degenerative changes, also showed
in complete spermatogenesis and absence of
spermatozoa in testes of treated rats.

The obtained data revealed a significant
increase in activities of ALT, AST and ALP in
the serum of the treated rats. ALT occurs
exclusively in the liver, but only in the
cytoplasm of parenchymal cells.) the level of
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ALT and ALP enzymes is increased following
liver damage. (Doxy 1971; Hoe and Wikinson,
1973). Accordingly, the mentioned results of
enzymes after ricobendazole administration in
both treated groups are attributed to damage of
the liver. This conclusion is supported also by
the finding reported by coles (1974) and Schiff
(1969) who mentioned that increased
serumtransaminases and ALP  activities
observed frequently in various hepatocellular
the finding reported by coles (1974) and Schiff
(1969) who mentioned that increased serum
transaminases and ALP activities observed
frequently in various hepatocellulardamage.

These results are compatible with by Arise and
Malomo (2009) recorded that activities of ALP,
ACP, LDH, AST, ALT, NA* K" ATPase and
Ca*? Mg *2 ATPase of liver and kidney were
significantly altered in a study where albino rats
were administered 15 mg/kg bwt of albendazole
daily for fifteen days. These observations were
due to deranged membrane structure and
functions. These results were confirmed by El
sukary et al. (2010) who mentioned that
albendazole induced significant increase in
ALT activity on administration of both doses
after 4 or 8 weeks from drug administration
while AST showed increase in its activity after
8 weeks from drug administration using 60 mg
albendazole/kg bwt.

These results were confirmed by
histopathological findings (congestion of portal
blood vessels, vacuolar and hydrooic

degeneration of hepatocytes) support the liver
damage and subsequently increased liver
enzymes.

It was apparent from the present study that
ricobendazole subcutaneous at dose level 7.5
mg/kg bwt as single or repeated dose after 3
weeks from first injection to adult male rats
induced significant increase of urea and
creatinine levels only at 4" week in repeated
dose group These elevation is reflect the state of
glomerular filtration and indicate kidney
damage. These results supported by Arise and
Malomo (2009) who mentioned that
administration of albendazole led to significant
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increase in serum urea and creatinine in a study
where albino rats were administered 15 mg/kg
bwt of albendazole daily for fifteen days after
which venous blood, liver and kidney were
collected. the increased serum urea and
creatinine were due to damage membrane
structures and functions.while the results are
Incompatabile with El Sukary et al. (2010) who
demonstrated that the level of seum urea
increased all over experiment period of
experiment, with both doses of albendazole.
While there was significant increase in level of
serum creatinine after 4weeks from drug
administration using 30 and 60 mg
albendazole/kg bwt. The difference between the
previous study in comparison with the present
may be due to the differences in the drug dose,
frequency and mode of administration.

The histopathological examination of kidneys
(congestion of the renal blood vessels and
intertubular capillaries.cloudy swelling,
vacuolar and hydropic degeneration of the
lining epithelium of the proximal and distal
convoluted tubules and coagulative necrosis of
renal tubules) confirmed the kidney damage and
subsequently increased urea and creatinine
levels.

The obtained results demonstrated that
subcutaneous administration of ricobendazole at
dose level 7.5 mg/kg bwt induced significant
decrease in RBCs count and PCV at 2nd week
from drug administration in single dose group,
and at 2" and 4™ week from drug
administration in repeated dose group. While
there were insignificant changes in RBCs count
and PCV after 8weeks from the onset of drug
administration.Also induced significant
decrease in WBCs count and Hemoglobin level
in repeated dose group at 4" week from drug
administration. These result are incompatible
with EL-Sukary et al. (2010) who demonstrated
that oral administration of albendazole in male
rats of both doses (30 mg and 60 mg/ kg B.wt)
induced insignificant changes on hemoglobin
level, RBCs count, packed cell volume and
WBCs count all over the period of experiment
and also incompatible with those reported by
Gulani et al. (2007) who mentioned that the
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routine administration of intestinal anthelmintic
agents results in marginal increase in
hemoglobin (1.71 g/l). The difference between
the previous studies in comparison with the
present may be due to the differences in healthy
state and the drug dose and mode of
administration.

It could be concluded that attention should be
paid on using repeated doses of ricobendazole
that's due to the abnormal semen character and
the harmful effects that can be induced on liver
and kidney functions.
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