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This study was carried-out to study the pharmacodynamics characters of rafoxanide with
fenbendazole and the interaction between them through studing its effects on, fertility
(reproductive organs weights, progressive motility, epididmal sperm count and sperm and
abnormalities), Moreover, its effect on some hematological parameters including (WBCs
count, differential leucocytic count, RBCs count, and Hb %, platelets count and PCV %), also,
the effects on some biochemical parameters including (ALT, AST, and Albumin, total protein,
globulin, urea and creatinine) were determined. Sixty mature Albino rats weighing from 140
— 180 gm each of 4 — 5 month old were used in this study. The animals were divided into 4
equal groups each of 15 rats, the first group: was left without treatment and kept as a control
group, the second group: Given orally Fenbendazole orally at dose level (37.5 mg/Kg), third
group: Given orally Rafoxanide at a dose (7.5 mg/Kg) orally) and the fourth group:
Fenbendazole (37.5 mg/Kg) + Rafoxanide (7.5 mg/Kg) orally).

Our results concluded that, The using of Fenbendazole for treatment of helminthes parasites
improved the index weight of accessary sex glands, tests index weight and epidedymis index
weight. Also, increased the values of WBCs, count, Hb, PCV, serum protein, albumin
globulin, serum urea, serum creatinine level observed in Fenbendazole treated group
compared with rafoxanide treated group or its combination. But it decreased the level of sperm
motility, sperm count and in Fenbendazole and the higher sperm abnormalities level observed
in the group treated with Fenbendazole. While, the rafoxanide improved the level of sperm
motality, count and decrese percentage of abnormalities than Fenbendazole or its
combination. The histopathological results cleared that, there is a severe histological changes
in the group treated with Fenbendazole and Rafoxanide than the control group and their
combination.

. INTRODUCTION
Helminth  infections

caused

by  roundworms schistosomiasis,  soil-transmitted  helminthiases,

(nematodes) and flatworms (platyhelminths) comprise
the greatest group of the neglected tropical diseases
(NTDs) (Hotez et al., 2006). An estimated 11.5 million
disability adjusted life years (DALYS) are attributed to
intestinal nematode infections, schistosomiasis,
lymphatic  filariasis, onchocerciasis, food-borne
trematodiasis, cysticercosis and echinococcosis (Hotez
et al., 2006 and Murray et al., 2012). Preventive
chemotherapy is the strategy of choice to control
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lymphatic filariasis, onchocerciasis and food-borne
trematodiases , limited tools are available to treat these
infections. Yet clear targets have been set to eliminate
and control several of these diseases. (Pedrique et al.,
2013 and Andrews et al., 2014).

Rafoxanide belongs to the group of halogenated
salicylanilide anthelmintic agents used extensively for
the control of liver flukes in sheep and cattle, and larvae
of Oestrus ovis in sheep (Mossallam et al., 2007 and
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EMA, 2014). Rafoxanide is active agent almost all
mature and most immature (6 week old) Fasciola
hepatica and Fasciola gigantica, adult Haemonchus
species in cattle and sheep, and the parasitic larval
stages of sheep nasal bot are susceptible Used as a
fasciolicide in cattle and sheep.Rafoxanide is also
active against gastrointestinal nematodes
(Haemonchus, Bunostomum, Oesophagostomum, and
Gaigeria species) and against the sheep nasal bot fly
(Oestrus ovis). Rafoxanide products are currently
marketed in the European union (EU) for the treatment
of cattle and sheep (EMA, 2014 and Prchal et al., 2016)
Fenbendazole is a benzimidazole anthelmintic that is
metabolised in mammals to a series of other
benzimidazoles including oxfendazole. It is used for
the control of gastrointestinal roundworms, lung
worms and tape worms. (Huerkamp et al., 2000).
Fenbendazole (FBZ) is a  broad-spectrum
benzimidazole anthelmintic drug that has gained
widespread use for the treatment and prophylaxis of
pinworm infection (Pritchett and Jounston et al., 2002
and Villar et al., 2007). Fenbendazole has been
approved by the European Agency for the Evaluation
of Medical Products (EMEA) for the use as an
anthelmintic in swine. It is administered with feed in
the dose of 3-5 mg/kg for 5-10 d, to control Ascaris,
Trichuris, Oesophagostomum, Strongyloides and
Hyostrongylus spp. (Crescenzo et al., 1994).

Rafoxinaide ~ combinations  with  other
anthelminitics can improved its action and efficacy in
treating the gastro-intestinal parasites. Lanusse and
Prichard, 1993; Knox et al., 1994 and Szprengier-
Juszkiewicz et al., 1998). Also, El-Banna et al. (2008)
revealed that the combination of Rafoxanide with
Ivermectin (IVM) in sheep and calves increased the
absorption of IVM and delayed its elimination..
(Cringoli et al. 2006 and Ram et al. 2007)

This study was carried-out to study the
pharmacodynamics characters of Rafoxanide with
Fenbendazole and the interaction between them
through studing their effects on, fertility (reproductive
organs weights, progressive motility, epididmal sperm
count and sperm and abnormalities), Moreover, its
effect on some hematological parameters including
(WBCs count, differential leucocytic count, RBCs
count, and Hb %, platelets count and PCV %), also, the
effects on some biochemical parameters including
(ALT, AST, and Albumin, total protein, globulin, urea
and creatinine) were determined Also their
histopathological effects on liver, kidney, testes
epididymis and accessory gland.
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2. MATERIALS AND METHODS

2.1. Drug.
a-Rafoxanide: Rafinide® suspension 2.5 %. Aveco —
Jordan.
b-Fenbendazole (FBZ): Curosol® 10 % -Oral drensh.
Produced by Univet , Ireland .

2.2.Experimental design:
a.Animals:The present work is a trial to study oral
administration effects of Rafoxanide , fenbendazole
and the interaction between them on the reproductive
system in male Albino rats. Moreover, some
haematological, biochemical, and histopathological
changes were also examined.
b.Animal grouping:Sixty mature Albino rats weighing
from 140 — 180 gm each of 4 — 5 month old age were
used in this study.
c¢. The animals were divided into 4 equal groups each
of 15 rats.
The first group: Was kept as a control group.
The second group: Was given orally Fenbendazole
orally at dose level (37.5 mg/Kg).
Third group: Was given orally Rafoxanide at a dose
(7.5 mg/Kg) orally).
Fourth group: Fenbendazole
Rafoxanide
(7.5 mg/Kg) orally)
The dose was calculated according to (Paget and Burns,
1964).

2.3-Blood sampling:
Two blood samples from each control and treated rats
were taken 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 r.p.m
to obtain clear sera. The sera were separated and stored
in deep freezer at —20°C till being used for biochemical
analysis.

2.4-Fertility studies:
Rats were sacrificed by decapitation 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
epididymal content was placed on the clean dry slide,
mixed with two drops of saline using glass rod.

(375 mg/Kg) +
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Uniform mixture must be prepared to estimate accurate
determination. The progressive motility percentage
was estimated and recorded. Then immediately two
equal drops of Eosin-Nigrosine stain were added to the
diluted epididymal content and mixed well then the
film fixed by gentle heating was spread on the slide.
Three hundred sperm were examined for estimating
abnormalities .
b. Epididymal sperm count:
For counting epidiymal sperms, a hemocytometer and
a red pipette were used. A drop of caudal 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 for 1-2 mintes it vigorously. 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 and fill haemocytometer by
the capillary action then count the sperm heads in the
counting chamber.

2.5-Weight of internal body organs
After collection of the blood samples and epididymal
sperm examination, testes, accessory Sex organs
[prostate and seminal vesicle] and epididymis were
dissected out, grossly examined and weighed. The
index weight [I.W] of each organ was calculated as
described by Matousek (1969). Index weight[l.W] =
(organ weight/ body weight) X 100

2.6. Biochemical studies
Serum alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) activity were measured
colourimetrically according to the method described by
Reitman and Frankel (1957). The alkaline phosphatase
activity was measured according to the method
described by Kind and King(1954). Total protein was
measured by the colourimetric method as described by
Doumas et al.(1971) and Serum albumin level was
determined colourimetrically according to the method
described by Doumas et al. (1971).Serum globulin
level was determined by subtracting the albumin value
from total protein value of the same sample as
described by Coles, (1974). Serum urea activity was
measured by the enzymatic colourimetric method as
described by Serum creatinine activity was measured
by the colourimetric kinetic method as described by
Husdan and Rapoport (1968).

2.7. Hematological studies:
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a-Haemoglobin concentration(Hb):

Hb was determined according to the method described
by Benjamin (1978) by using Sahlis haemocytometer .
b-Packed cell volume (PCV)percent: Each blood
sample was mixed then the microheamatocrite tubes
were filled by capillary action and the opposite end of
the tubes were sealed by especial clay (Dacie and lewis
, 1984).
c-Erythrocytic count: Each blood sample was gently
mixed then diluted by using Haym‘s solution for
erythrocytic count in respective blood count
pipette.Double improved Neubauer haemocytometer
was used in the count (Dacie and lewis , 1984).
d-Total leukocytic count: Each blood sample was
gently mixed then diluted by using Turk‘s solution for
total leukocytic count in respective blood count (Dacie
and lewis, 1984).

2.8. Histopathlogical studies

Following complete necropsy of the experimental male
rats, small fresh specimens from liver, kidney,
testes,epididymis, accossary sex organs were collected
and rapidly fixed in 10% formalin solution for at least
24h after that ,these specimens were processed through
the convential paraffin  embedding technigque
[dehydration in ascending grades of ethyl alcohol,
clearing in different changes of xylene and embedding
in different changes of melted paraffin wax at 60 c°]
paraffin blocks were cut by microtome into 5 microns
,thick sections which were stained by Haematoxylin
and Eosin [H.E] ,according to the method described by
Harries (1989) were examined.

2.9.Statistical analysis  Statistical analysis was
performed using the SAS computer program (SAS,
2002).

3. RESULTS

3. 1.Effects of Fenbendazole and Rafoxanide and
their combination on testes index weight:

Our results that observed in Table (1) cleared
that, there is a significant differences of the testes index
weight, epidedymis index weight and accessory glands
index weight weight among different treatment groups
and at different period of experiment (P < 0.01).The
higher index weight observed in the Fenbendazole
(37.5 mg/Kg) as the higher level of this group was
observed after 8" week of experiment, followed by the
group treated with Rafoxanide (7.5 mg/Kg) orally, as
its higher level was observed after 4" weeks. Followed
by the groups treated with , the combination with of
Fenbendazole (37.5 mg/Kg) + Rafoxanide (7.5
mg/Kg) orally, and the higher heart index weight of
this group observed after 4™ weeks of experiments.
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While, the lower index weight observed in control
group and the higher level in this group was observed
after 2" weeks of experiment.

3.2. Effects of Fenbendazole and Rafoxanide and
their combination on sperm charactersc (motility,
count and abnormalities) cleared that, there is a
significant differences of the sperm motility, sperm
count percent among different treatment groups and at
different periods of experiment (P < 0.01).

The good sperm characters observed in Fenbendazole
(37.5 mg/Kg) as the higher level of this group observed
after 2" week of experiment. Followed by control
group as its higher level in this group was observed
after 2" week of experiment and Rafoxanide (7.5
mg/Kg) orally, as its higher level observed after 2"
week.The lower level pf sperm characters observed in
the group treated with , the combination of
Fenbendazole (37.5 mg/Kg) + Rafoxanide (7.5
mg/Kg) orally, and the higher accessory gland index
weight was observed after 4™ week of experiments.
3.3.Effects of Fenbendazole and Rafoxanide and
their combination on serum enzymes (ALT, AST
and ALP level):

Our results that observed in Table (2) cleared that,
there is a significant differences of the ALT levels
among different treatment groups and at different
period of experiment (P < 0.01).

The higher serum enzymes (ALT, AST and ALP):
level was observed in Rafoxanide (7.5 mg/Kg) orally
treated group, as its higher level observed after 4™
weeks of experiment. Followed by control group as its
higher ;evel in this group observed after the 2" week
of experiment. Followed by the combination of
Fenbendazole (37.5 mg/Kg) + Rafoxanide (7.5
mg/Kg) orally, and the higher ALT level was observed
after the 4" week of experiments. The lower (ALT,
AST and ALP) level observed in Fenbendazole (37.5
mg/Kg) treated group as the higher level of this group
observed the 4™ week of experiment.

3.4.Effects of Fenbendazole and Rafoxanide and
their combination on serum albumin level (albumin,
globulin and total serum proteins):

Our results that presented in Table (3) cleared
that, there is a significant differences of the albumin
levels among different treatment groups and at
different period of experiment (P < 0.01). The higher
serum proteins level (albumin, globulin and serum
proteins) was observed in the group treated with
Fenbendazole (37.5 mg/Kg) and the higher level of this
group was observed after the 2" week of experiment.
Followed by the Rafoxanide (7.5 mg/Kg) orally treated
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group, as its higher was level observed after the 8™
week of experiment. Followed by control group as its
higher level was observed after 4™ week of experiment.
The lower serum protein level was observed in the
group treated with the combination of Fenbendazole
(37.5 mg/Kg) + Rafoxanide (7.5 mg/Kg) treated groups
and the higher level of this group was observed after 8"
weeks of experiments.

3.5.Effects of Fenbendazole and Rafoxanide and
their combination on serum urea level: Our results
persented in Table (4) cleared that, there is significant
differences of serum urea levels among different
treatment groups and at different periods of experiment
(P <0.01). The higher serum urea and creatinine levels
was observed in the group treated with Fenbendazole
(37.5 mg/KQg) treated group as the higher level of this
group was observed the after 4™ week of experiment.
While, the serum urea and creatinine level in control
group reached its highest level at 8" week of
experiment.

While, the serum urea and creatinine in the group
treated with combination of Fenbendazole (37.5
mg/Kg) + Rafoxanide (7.5 mg/Kg) treated groups and
the higher level of this group observed after 4" weeks
of experiments. The lower serum urea level was
observed in the group treated with Rafoxanide (7.5
mg/Kg) while orally, with its higher level observed
after the 4™ week of experiment.

3.6. Hematological studies Red blood corpuscles
(RBCs) ,white blood cells (WBCs) haemoglobin
(Hb) Concentration (g/dl) and packed cell volume
percent (PCV%)}.Effects of Fenbendazole and
Rafoxanide and their combination on PCV, RBCs,
count Hb and WBCs count level:

Our results presented in Table (12) and Fig (12) cleared
that, there is a significant differences of the RBCs count
among different treatment groups and at different
period of experiment (P < 0.01). The higher PCV%,
RBCs, count Hb g% and WBCs values observed in
Rafoxanide (7.5 mg/Kg) orally, as its higher level was
observed the after 8" weeks of experiment. Followed
by Fenbendazole (37.5 mg/Kg) as the higher level of
this group was observed after the 4™ week of
experiment. The valuos of PCV, RBCs, Hb and WBCs
in control group showed a higher value after 8" weeks
of experiment. The lower PCV, RBCs, Hb and WBCs
valous observed in the combination with of
Fenbendazole (37.5 mg/Kg) + Rafoxanide (7.5
mg/Kg) orally, and the higher RBCs count observed
after 1% weeks of experiments.
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Table (1):The effect of administration of Fenbendazole (37.5 mg/Kg) or Rafoxanide (7.5 mg/kg b.w oral ) and their combined
at interval of 14 days a part on the index weight of reproductive organs at different periods in adult male rats.

Parameter Tests index weight epidedymis index weight Accessory glands index weight
Time an 4th 8th 2nd 4th 8th 2nd 4th 8th
Group weeks weeks  weeks weeks  weeks weeks  weeks weeks  weeks

Aa Cb Ba Ca Aa Cb Bb Bc Aa
Control 1.07+ 0.96+ 1.07+ 0.58+ 0.56+ 0.41+ 0.66+ 0.53+ 0.74+
0.05 0.22 0.04 0.02 0.09 0.03 0.03 0.04 0.06
Ac Bb Aa Aa Bb Cc Aa Aa Bb
Fenbendazole 1.01% 1.19+ 1.28+ 0.70+ 0.43% 0.38+ 0.73+ 0.73+ 0.59+
0.03 0.04 0.04 0.02 0.02 .02 0.01 0.04 0.04
Rafoxanide Ab Aa Aa Ba Cc Bb Aa Bb Bb
1.06+ 1.23% 1.22+ 0.68+ 0.38% 0.46+ 0.78+ 0.56+ 0.57+
0.03 0.07 0.02 0.03 0.03 0.03 0.02 0.08 0.08
Fenbendazole Aa Ca Ba Db Cb Aa Cc Cb Aa
+ 1.05+ 1.09+ 1.04+ 0.38+ 0.36% 0.53+ 0.42+ 0.49+ 0.70+
Rafoxanide  0.05 0.08 0.04 0.03 0.07 0.04 0.04 0.09 0.04

Capital letters : Means within the same column of different letters are significantly different (p<0.05).
Small letters : Means within the same raw of different letters are significantly different (p<0.05).

Table (2): The effect of administration of Fenbendazole (37.5 mg/Kg) or Rafoxanide (7.5 mg/kg b.w oral ) and their combined
at interval of 14 days a part on on fertility parameters at different periods in adult male rats.

Parameter Sperm motility (%0) sperm count(x106/ml) Sperm abnormalities(%6)
Time 2nd 4t gt 2" weeks 4t gt 2nd 4t gth
Group weeks  weeks weeks weeks weeks weeks  weeks  weeks
Aa Bb Bb Aa Bc Bb Bb Ca Ca
Control 92.00+ 84.00+ 81.00+ 329.00+ 241.00+ 247.00+  4.40+ 12.60+ 12.80%
2.00 1.87 2.45 7.31 20.70 6.63 0.24 2.89 2.40
Aa Cc Ab Ba Dc Cb Bb Db Aa
Fenbendazole 93.80+ 81.00% 88.00+ 313.00+ 227.00+ 241.00+  4.40+ 4.00+ 28.80+
1.71 3.32 1.22 3.74 8.89 8.86 0.98 0.95 5.66
Rafoxanide Aa Dc Ab Ca Cc Ab Bc Ab Aa
92.00+ 75.00+ 86.00+ 305.00+ 233.00+ 267.00+  3.00+ 2460+ 28.20+
1.22 2.74 1.87 5.92 16.78 13.93 0.32 3.72 5.07
Fenbendazole Bb Aa Aa Db Aa Dc Ac Ba Bb
+ 72.00+ 88.00+ 87.00+ 234.00+ 263.00+ 180.00+  9.00+ 29.40+ 22.20%
Rafoxanide 1.22 1.22 2.00 17.56 10.68 24.14 1.41 7.96 6.04

Capital letters : Means within the same column of different letters are significantly different (p<0.05).
Small letters : Means within the same raw of different letters are significantly different (p<0.05).
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Table (3): The effect of administration of Fenbendazole (37.5 mg/Kg) or Rafoxanide (7.5 mg/kg b.w oral ) and their combined
at interval of 14 days a part on liver enzymes level at different periods in adult male rats

Parameter  ALT (U/L) AST (U/L) ALP (U/L)
Time 2nd 4th 8th 2nd 4th 8th 2nd weeks 4th 8th
Group weeks weeks weeks weeks weeks weeks weeks weeks
Aa Bb Cc Ab Cc Ca Ba Bb Dc
Control 66.00+ 56.80+ 42.40% 187.00+ 163.20+ 192.80% 254.40+ 248.60+ 189.30+
4.18 3.29 3.23 3.08 5.94 14.62 11.89 19.48 43.53
Da Dc Bb Cc Aa Cb Cb Dc Aa
Fenbendazole 58.80% 49.00+ 51.00+ 181.20+ 235.20+ 192.60% 252.40+ 208.74+ 287.60+
2.06 2.47 4.30 7.60 12.71 13.85 11.86 9.75 27.03
Rafoxanide Cc Aa Ab Bb Dc Ba Dc Aa Bb
62.80% 75.80+ 63.00+ 184.60+ 159.40+ 243.40+ 246.00+ 353.00+ 257.00+
3.62 4.89 4,14 5.46 9.74 34.05 6.87 32.46 17.43
Fenbendazole Ba Cb Bc Dc Bb Aa Aa Cb Cc
+ 64.60+ 54.80+ 50.80+ 165.80+ 190.80% 328.20+ 363.60+ 238.00+ 197.80%
Rafoxanide 5.70 3.57 4,98 13.60 16.62 30.57 39.02 25.99 17.80

Capital letters : Means within the same column of different letters are significantly different (p<0.05).
Small letters : Means within the same raw of different letters are significantly different (p<0.05).

Table (4).The effect of administration of Fenbendazole (37.5 mg/Kg) or Rafoxanide (7.5 mg/kg b.w oral ) and their combined
at interval of 14 days a part on liver enzymes level at different periods in adult male rats.

Parameter Total protein (g/dl) Albumin (g/dl) Globulin (g/dl)

Time 2" weeks 4t gth 2" weeks 4t gth 2"dweeks 4t gth
Group weeks weeks weeks weeks weeks weeks
Control Cc Aa Ab Aa Ab Ab Cb Aa Aa

6.79+0.28 7.32+0.41 7.10+0.2 4.00£0.09 3.97£0.06 3.81+0.06 2.79+0.26  3.35%0.43  3.28+0.22
0
Fenbendazole Aa Bb Bc Aa Ab Ab Aa Bb Bc
7.86£1.10 6.88+0.23 6.26+0.2 4.16+0.10 3.79+0.08 3.76+0.09 3.70£1.12 3.09+0.17 2.50+0.20
0
Rafoxanide Bc Ab Aa Ba Aa Aa Bc Ab Aa
7.08£0.10 7.15£045 7.37£0.2 3.92+0.09 3.86+£0.07 3.94+0.11 3.16£0.08 3.29+0.44  3.43%£0.22
8
Fenbendazole Ba Cb Aa Aa Bc Ab Bb Bc Aa
+ 7.13+0.32 6.27#0.19 7.16+0.1 4.08+0.06 3.46+0.15 3.90+0.08 3.05+0.34 2.81+0.13  3.26+0.13
Rafoxanide 4

Capital letters : Means within the same column of different letters are significantly different (p<0.05).
Small letters : Means within the same raw of different letters are significantly different (p<0.05).

Table (5) . The effect of administration of Fenbendazole (37.5 mg/Kg) or Rafoxanide (7.5 mg/kg b.w oral ) and their combined
at interval of 14 days a part on kidney function at different periods in adult male rats

Parameter Creatinine (mg/dl) Urea (mg/dl)
Time 2nd 4th gth 2" weeks 4th gth
Group weeks weeks weeks weeks weeks
Bb Bb Aa Bb Db Ba
Control 0.55+0.01  0.53+0.01 0.85+0.02  23.46+1.04 22.64+0.50  30.52+1.98
Fenbendazole Bb Aa Chb Bc Aa BCb
0.54+0.01 0.88+0.05 0.54+0.02 23.26+0.87 34.02+0.56  28.50+1.84
Rafoxanide Aa Bb Cb Bc Ba Cb
0.81+ 0.53+ 0.51+ 24.80+ 29.57+ 26.22+
0.02 0.02 0.03 0.97 1.31 1.92
Fenbendazole Bb Bb Ba Aa Cb Aa
+ 0.53+ 0.54+ 0.77+ 30.66+ 25.56+ 32.30+
Rafoxanide 0.03 0.01 0.04 0.78 3.42 1.59

Capital letters : Means within the same column of different letters are significantly different (p<0.05).
Small letters : Means within the same raw of different letters are significantly different (p<0.05).
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Table (6) . The effect of administration of Fenbendazole (37.5 mg/Kg) or Rafoxanide (7.5 mg/kg b.w oral ) and their combined
at interval of 14 days a part on hematological parameters count at different periods in adult male rats

Parameter PCV% RBCs count WABCs count (x103/cmm Hb (g/dl)
(x106/cmm)

Time 2nd 4th 8th 2nd 4th 8th 2nd 4th 8th 2nd 4th 8th
Group weeks weeks  weeks weeks weeks weeks weeks weeks  weeks weeks weeks  weeks
Control Aa Cc Bb Aa Bb Aa Cb Ca Ba Aa Bb Aa

39.86+#0 35.12+ 38.48+0 7.14+ 6.80+ 7.24+ 6.54+ 726+ 7.36x 14.00 13.32+ 14.40+
.88 0.72 .67 0.23 0.06 0.05 0.45 0.43 1.28 +0.25 0.12 0.21
Fenbendazole Cb Bb Aa Aa Aa Aa Bc Aa Ab Bb Aa Aa
36.40+0 36.68+ 41.66+0 7.16% 7.31+ 7.25+ 7.36+  11.14+ 852+ 1380 1416+ 14.56%
43 0.63 .56 0.12 0.10 0.17 0.41 0.51 0.60 +0.22 0.14 0.23
Rafoxanide Bb Aa Cc Aa Aa Aa Cc Ba Ab Aa Bb Aa
38.68+0 41.36x 37.98+0 7.09+ 7.17+ 7.56x 6.04+ 10.38+ 8.74+ 1412 1390+ 14.22+
.96 0.40 74 0.17 0.06 0.15 0.35 0.54 0.53 +0.36  0.64 0.39
Fenbendazole Aa Dc Db Aa Bb Bb Aa Bb Bc Ba Cb Ba
+ 39.0240 33.18+ 35.52+1 7.05+ 6.66+ 6.91+ 11.22+ 10.70+ 7.02+ 13.88 12.88+ 13.56%
Rafoxanide 91 0.46 .28 0.14 0.13 0.27 1.33 1.67 0.08 +0.34  0.09 0.37

Capital letters : Means within the same column of different letters are significantly different (p<0.05).
Small letters : Means within the same raw of different letters are significantly different (p<0.05).

3.7. Histopathological results:
Microscopic findings:

The most important histopathological features
that appeared due to Some pharmacodynamics effect of
Rafoxanide and its interaction with fenbendazole
includes  testicular  lobules showing  normal

spermatogensis and germinal epithelium (Fig, 1),

Flg (1) gpc testls of mature male rat of control group showing

normal spermatogensis and germinal epithelium(h&e,x250)

hepatic vein(h&e,x100)

Fig (3): gpl:liver of mature male rat, 2 weeks post fenbendazole
( 37.5 mg / kg, b,wt.orally) adminstration showing normal

Fi

liver showing normal hepatic vein (Fig, 3), there is a
marked congetion of testicular blood vessel(arrow)
(Fig, 4), marked congetion of testicular blood vessel
(Fig, 5), kidney showing some degenerated
glomerulus) (Fig, 6), marked congetion of testicular
blood vessel (Fig, 7) and congetion of hepatic blood
vessel (Fig

ig (2): gpc: Epididymis of ,ature male rat.of controul group

showing normal semen in lumen(h&e,x250)

Fi

ig (4): Gpl Testls of mature male rat 2weeks post

fenbendazole (37.5 mg / kg, b,wt.orally) adminstration

showing,

V
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2weeks post
fenbendazole (37.5 mg / kg, b,wt.orally) adminstration showing,
marked congetion of testicular blood

vessel(star)(h&e,x250gpl:some

R, : :
Fig (7): Gp3: Testis of mature male rat, 8weeks post
fenbendazole (37.5 mg / kg, b,wt.orally) adminstration showing,
marked congetion of testicular blood vessel(h&e,x250)

4-DISCUSSION

Our results revealed that the effect of
Fenbendazole and Rafoxanide and their combination
on accessory gland index weight_ showed its hights
valous in the groups treated with Rafoxanide (7.5
mg/Kg) orally) after 4™ week, Followed by
Fenbendazole (37.5 mg/Kg) after 8 weeks of
experiments. The reported findings agreed with those
recorded by Dixit et al. (2018) who reported that
administration of albendazole induced significant
decrease in the weights of accessory glands. While, the
effects of Fenbendazole and Rafoxanide and their
combination on WBCs level cleared that, the higher
WBCs was level observed in Fenbendazole (37.5
mg/Kg) after the 4™ week of experiment. While, our
results about the effects of Fenbendazole and
Rafoxanide and their combination on WBCs level
cleared that, the highest WBCs level was concerning
observed in Fenbendazole (37.5 mg/Kg) after 4"
weeks of experiment. Meanwhile, our results was the
effects of Fenbendazole and Rafoxanide and their

4

(pet
»
"’,‘l

/

- J
'-Atf' 1'-
L

N - 7

I

Fig (6): gp2: kidney
fenbendazole showing
(arrow)(h&e,x100)

of mature male rat, 4 weeks post
some degenerated glomerulus

Fig (8): Gp4: Liver of mature male rat, 2weeks post
Rafoxanide (7.5 mg/kg,b,wt.orally) administration showing
congetion of hepatic blood vessel(star)(h&e,x250)

combination on Hb level cleared that, the highest Hb
level was observed in Fenbendazole (37.5 mg/Kg)
after 8" weeks of experiment. Meanwhile, our results
about the effects of Fenbendazole and Rafoxanide and
their combination on RBCs level, the higher RBCs
level observed in Rafoxanide (7.5 mg/Kg) orally, after
8" weeks of experiment.. Meanwhile, our results on the
effects of Fenbendazole and Rafoxanide and their
combination on PCV level, the highest PCV value was
observed in Fenbendazole (37.5 mg/Kg) after 8"
weeks of experiment. The previously mentioned
findings could be attributed to the Fenbendazole +
Rafoxanide decrease the activity and livability of
internal parasites that it will improve the health
condition of the animal with improvement of feed
utilization with improvemet of Hb concentration and
this results agree with those of (Sibgh et al., 2017),
where they reported, treatment of internal and external
parasites will improved the health condition of the
animals with improvement of Hb %.
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The results of fenbendazole attributed to the
Fenbendazole induced elimination of parasites and
improved the health condition of the liver these results
agreed with those of, (Singh et al. 2017) where they
reported that, ricobendazole or fenbendazole
administration induced the elimination of flukes and
healing of the majority of hepatic lesions but did not
prevent severe hepatic damage produced by later
infections. This will improve the body conditions of the
cattle and animals and improve the RBCs and WBCs
level.

Meanwhile, the effects of Fenbendazole and

Rafoxanide and their combination on ALT , AST,
alkaline phosphatase level cleared that, the higher ALT
and AST level observed in Rafoxanide (7.5 mg/Kg)
after 4™ weeks of experiment. Meanwhile, the lower
ALT was observed in Fenbendazole (37.5 mg/Kg)
treated group after the 4™ week of experiment.
The histopathological results supported this findings, in
Fenbendazole showed that, the livers of the treated rats
showed congestion and dilatation of portal veins.
Multifocally, there were small areas of hepatocytes
necrosis characterized by loss of architecture and
replaced by aggregates of mononuclear inflammatory
cells. Occasionally, the necrotic hepatocytes were
replaced by structureless eosinophilic substance
infiltrated by lymphocytes, while the surrounding
hepatocytes exhibited mild fatty change enlarged by a
discrete clear cytoplasmic vacuole. (Malomo et al.,
1995).

The Alanine aminotransferase activity in the

blood are increased in conditions in which cells are
damaged or dead (Jimoh and Odutuga, 2001). The
significant reduction in the liver and kidney ALT and
AST activities in all the treatment groups is suggestive
of damage to the plasma membrane of these tissues at
the cellular level, leading to increased efflux of these
enzymes into the extracellular fluid (Huang et al.,
2009).
Meanwhile, our results about the effects of
Fenbendazole and Rafoxanide and their combination
on serum protein, albumin, globulin level, the highest
serum protein, albumin level and globuli level
observed in group treated with Fenbendazole (37.5
mg/Kg) treated group after the 2" week of experiment.
Our results agreed with those of (Arise and Malomo,
2009) where they observed that, the level of serum
protein increased with administration of Ivermectin +
Albendazole (Ricobendazole) or fenbendazole than
that of the administration of fenbendazole alone.
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Also, our results on the effects of Fenbendazole
and Rafoxanide and their combination on sperm count
level, cleared that, the lowest sperm count level and
sperm motility percentage observed in Fenbendazole
(37.5 mg/Kg) treated group after 2" weeks of the
experiment. Followed by Rafoxanide (7.5 mg/Kg)
orally, after 2" weeks of experiment followed by
combination of Fenbendazole (37.5 mg/Kg) +
Rafoxanide (7.5 mg/Kg) especially after 4" of

experiment.
Our results about the effects of Fenbendazole and
Rafoxanide and their combination on sperm

abnormalities level, cleared that, the higher sperm
abnormalities level observed in the group treated with
Fenbendazole (37.5 mg/Kg) treated group especially
after the 4™ week of the experiment. Followed by the
group treated with combination of Fenbendazole (37.5
mg/Kg) + Rafoxanide (7.5 mg/Kg) especially after 4™
of experiment.

The histopathological results supported this findings as
it showed that, in the Fendbendazole treated group, the
testes of the treated rats revealed congestion of the
testicular blood vessels and interstitial edema.
Multifocally, the lining epithelial cells of small
numbers of  seminiferous tubules  exhibited
degenerative changes characterized by swollen pale
vacuolated cytoplasm. The epididymis showed
interstitial edema and normal histological structure of
epididymal tubules. The seminal vesicles showed
congested blood vessels, mild desquamation with
vacuolar and hydropic degeneration of the lining
epithelial cells. (Arise and Malomo, 2009).

Our results concluded that, using of
Fenbendazole for treatment of helminthes parasites
improved the index weight of accessary sex glands,
tests index weight and epidedymis index weight. Also,
the values WBCs, Hb, PCV, serum protein, albumin
globulin, serum urea, serum creatinine level and serum
observed in Fenbendazole treated group compared to
the rafoxanide treated group or their combination. But
it decreased sperm motility, sperm count in
Fenbendazole and the highest sperm abnormalities
percentage observed in the group treated with
Fenbendazole. While, the rafoxanide improved sperm
motility, count and less sperm abnormalities than
fenbendazole  or  their  combination. The
histopathological results cleared that, there is a severe
histological changes in the group treated with
fenbendazole and rafoxanide compared to the control
group and their combination.



El-Sawy. et al., 2019. AJVS. 60 (1) 129-140

5. REFERENCES

Arise, R., Malomo, S. 2009. Effects of ivermectin and
albendazole on some liver and kidney function indices in
rats. African J. Biochem. Res. 3 (5):190-197.

Bearden, H., Fuquay, J. 1980. Applied Animal
Reproduction. Reston Publishing Co., Inc. Reston,
Virginia , P .158- 160.

Benjamin, M.M. 1978.Veterinary clinical pathology .3rd
ED. The lowa State Univ . Press, Ames ,USA.

Coles, E.H. 1974. Veterinary Clinical Pathology .1st
Ed .W.B.Saunders Co. Philadelphia ,London , Toronto.
P.21-213.

Crescenzo G., Bellolo C., Lucisano A., Ormas P. 1994,
Febantel biotransformations in pigs. Proc.6th EAVPT
Congress 251-252.

Cringoli G, Rinaldi L, Veneziano Vand Genchi C. 2006. A
dual anthelmintic treatment strategic scheme for the
control of fasciolosis in dairy sheep farms. Parasitol
Res. 99(6):700-705.

Dacie, J.V., Lewis , S.M. 1984. Practical Haematology . 6th
Ed ., ELBS and Churchill Livingstone , London ,UK

Dixit, AK, Das, G, Dixit, P, Sharma, RL. 2018. Efficacy of
herbal extracts and closantel against fenbendazole-
resistant Haemonchus contortus. J. Helminthol. 24:1-4.

Doumas, B. T., Carter, D.D., Peters, R.J., Schaffer, R.A.
1971. A candidate reference method for determination of
total protine in serum .1. Develop. Valid. Clin . Chem.
27:1642-1643.

El-Banna, HA, Goudah A, El-Zorba, H., Abd-El-Rahman S.
2008. Comparative pharmacokinetics of ivermectin alone
and a novel formulation of ivermectin and rafoxanide in
calves and sheep. Parasitol Res.

EMA. European Medicines Agency. 2014. European public
MRL assessment report (EPMAR) Rafoxanide (bovine and
ovine milk). 22 August 2014 EMA/CVMP/592866/2013

Harries, M.L. 1989. Some studies on parasitic gastroenteritis
in sheep . Oxford Univ. Press. New York, Toronto, P .33-
48 .

Hotez P.J., Molyneux, D.H., Fenwick A., Ottesen E.,
Ehrlich, Sachs S., Sachs J.D. 2006. Incorporating a rapid-
impact package for neglected tropical diseases with
programs for HIVV/AIDS, tuberculosis, and malaria. PLoS
Med. 3:102.

Huang, T., Lii, C., Chou, M., Kao C. 2009. Lactate
Dehydrogenase Leakage of Hepatocytes with AH26 and
AH Plus Sealer Treatments. J. Endodont. 26: 509-511.

Huerkamp, MJ, Benjamin K,A, Zitzow, L.A, Pullium, J.K,
Lloyd JA, Thompson, W.D, Webb, SK, Lehner, N.D.
2000. Fenbendazole treatment without environmental
decontamination eradicates Syphacia muris from all rats in
a large, complex research institution. Contemp Top Lab
Anim. Sci. 39:9-12.

Husdan H., Rapoport, A. 1968. Estimation of the creatinine
by the Jaffe reaction. A comparison of three
methods .Clin .Chem. 14: 222.

139

Jimoh, F.O, Odutuga AA 2001. Changes in the activities of
some diagnostic enzymes in some rat tissues following the
consumptioin of thermally oxidized groundnut oil. Nig. J.
Biochem. Mol. Biol. 16: 173- 176.

Kind, P. R. N, King, E. G. 1954. Colourimetric
determination of alkaline phosphatase, J. Clin. Pathol. 7:
322

Knox, M.R., Kennedy P.M., Hennessy D.R., Steel JW.,
LeJambre L.F. 1994. Comparative pharmacokinetics of
fenbendazole in buffalo and cattle. Vet. Res. Comm., 1994,
3, 209-216.

Lanusse, C.E., Prichard R.K. 1993. Clinical
pharmacokinetics and metabolism of benzimidazole
anthelmintics in ruminants. Drug Metabol. Rev. 25: 235-
279.

Malomo, SO, Daramola, AS, Balogun, E.A. 1995. Some
serum and tissue enzyme changes in mice infected with
Plasmodium yoelii nigeriensis before and after
administration of halofantrine hydrochloride. Nig. J.
Biochem. Mol. Biol. 10: 71-77.

Matousek, J. 1969. Effect on spermatogenesis in guinea pigs,
rabbits and sheep after their immunization with sexual
fluid of bulls. J. Reporod. Fert.19: 63-72.

Mossallam, S.F., Ali, S.M., El Zawawy, L.A., Said D.E.
2007. The efficacy of antihelminthic compound; Clorsulon
against experimentalSchistosoma mansoni infection. J.
Egypt. Soc. Parasitol.

Murray, C.J., Vos, T., Lozano, R., Naghavi, M., et al. 2012.
Is ability-adjusted life years (DALYSs) for 291 diseases and
injuries in 21 regions, 1990-2010: a systematic analysis for
the Global Burden of Disease Study 2010. Lancet. 380:
2197-2223.

Paget, G.E., Barnes, J.M. 1964. Evaluation of Drug
Activities , Toxicity Testes . Pharmacometrics . Academic
Press, London .New York.

Pedrique B., Strub-Wourgaft, N., Some, C., Olliaro, P.,
Trouiller, P., Ford, N., Pécoul and B., Bradol, J.-H. (2013):
The drug and vaccine landscape for neglected diseases
(2000-11): a systematic assessment. The Lancet Global
Health. 2013;1:e371-e379.

Prchal, L, Vokial, I, Kasny, M, Rejskova, L, Zajickova,
M, Lamka, J, Skéalova, L, Lecova L,and Szotdkova B
2016. Metabolism of drugs and other xenobiotics in giant
liver fluke (Fascioloides magna). Xenobiotica. 46(2):132-
40.

Pritchett, KR, Johnston, NA. 2002. A review of treatments
for the eradication of pinworm infections from laboratory
rodent colonies.Contemp Top Lab Anim Sci 41:36-46

Ram, H, Rasool, TJ, Sharma, AK, Meena, HR, Singh SK.
2007. Comparative efficacy of different anthelmintics
against fenbendazole-resistant nematodes of pashmina
goats. Vet. Res. Commun. 31(6):719-723.

Reitman, S, Frankel, S 1957. Determination of serum
transaminase. Am. J. Clin. Path. 28: 56-59.

SAS, 2002. Statistical Analysis. User’s Guide Statistics.
SAS Institute Inc., Cary, North California, U.S.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Cringoli%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16738889
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rinaldi%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16738889
https://www.ncbi.nlm.nih.gov/pubmed/?term=Veneziano%20V%5BAuthor%5D&cauthor=true&cauthor_uid=16738889
https://www.ncbi.nlm.nih.gov/pubmed/?term=Genchi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16738889
https://www.ncbi.nlm.nih.gov/pubmed/16738889
https://www.ncbi.nlm.nih.gov/pubmed/16738889
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dixit%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=30039771
https://www.ncbi.nlm.nih.gov/pubmed/?term=Das%20G%5BAuthor%5D&cauthor=true&cauthor_uid=30039771
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dixit%20P%5BAuthor%5D&cauthor=true&cauthor_uid=30039771
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=30039771
https://www.ncbi.nlm.nih.gov/pubmed/30039771
https://www.ncbi.nlm.nih.gov/pubmed/?term=El-Banna%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=18297309
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goudah%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18297309
https://www.ncbi.nlm.nih.gov/pubmed/?term=El-Zorba%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18297309
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abd-El-Rahman%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18297309
https://www.ncbi.nlm.nih.gov/pubmed/18297309
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4266803/#b0765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prchal%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26153440
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vok%C5%99%C3%A1l%20I%5BAuthor%5D&cauthor=true&cauthor_uid=26153440
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ka%C5%A1n%C3%BD%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26153440
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rej%C5%A1kov%C3%A1%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26153440
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zaj%C3%AD%C4%8Dkov%C3%A1%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26153440
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zaj%C3%AD%C4%8Dkov%C3%A1%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26153440
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lamka%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26153440
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sk%C3%A1lov%C3%A1%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26153440
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lecov%C3%A1%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26153440
https://www.ncbi.nlm.nih.gov/pubmed/?term=Szot%C3%A1kov%C3%A1%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26153440
https://www.ncbi.nlm.nih.gov/pubmed/26153440
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ram%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17308986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rasool%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=17308986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=17308986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meena%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=17308986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=17308986
https://www.ncbi.nlm.nih.gov/pubmed/17308986

El-Sawy. et al., 2019. AJVS. 60 (1) 129-140

Singh, R, Bal, M.S, Singla, LD., Kaur P. 2017. Detection of
anthelmintic resistance in sheep and goat
againstfenbendazole by faecal egg count reduction test. J.
Parasit Dis. 41(2):463-466.

Szprengier-Juszkiewicz, T., Junkuszew, W., Semeniuk,
S .1998. Farmakokinetyka oraz utrzymywanie si¢
fenbendazolu i jego metabolitow w mleku. Medycyna Wet.
12: 833-837.

Villar, D, Cray C. Zaias, J, Altman, NH. 2007. Biologic
effects of fenbendazole in rats and mice: a review. J.Am.
Assoc. Lab. Anim Sci. 46:8-15.

140


https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28615860
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bal%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=28615860
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singla%20LD%5BAuthor%5D&cauthor=true&cauthor_uid=28615860
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaur%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28615860
https://www.ncbi.nlm.nih.gov/pubmed/28615860
https://www.ncbi.nlm.nih.gov/pubmed/28615860

