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SUMMARY

The elfect of closantel on some blood paramelers,
histopathological changes and fetal development
was studied on 3 groups of 10 pregnant rabbits
cach. The first group was used as a control
whereas, the other groups were injected subcuta-
ncously with closantel in a dose of 10 mg/kg body
weight twice with one week apart at days 0 (day
of mating) and 7of pregnancy (group A) and days
6 and 13 of pregnancy (group B). The results re-
vealed increased y-globulin concentration in the
20th and 28th day of pregnancy in both groups.
Esinophil and monocyte numbers were signifi-
cantly increased in the 201 and 281 day of preg-
nancy in group A and in the 28 of pregnancy in
group B. There was no significant effect of the
treatment on total leukocytic count, numbers of

lymphocytes, neutrophils, basophiles and red
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blood cells. Hemoglobin concentration, packed
cell volume (PCV), total protein, albumin, and
globulin in the blood (o and B) were within nor-

mal levels.

Histopathological cxamination demonstrated acti-
vation in the mesenteric lymph nods. spleenic cor-
puscles and thymus gland in treated animals at
both periods. Atretic oocytes in primary follicles
in the ovary of the treated rabbits at day O and 7
of pregnancy and necrotic changes in hepatic pa-
renchyma and urinefrous tubules were clearer in
rabbits treated at days 6 and 13 of pregnancy.
The anthelmentic closantel did not cause cm-

bryonic or teratogenic effects in rabbits.

It is concluded that closantel has immune stimula-
tory cffects which may contribute to the death of

the parasite. It decreased the ovulation rate so it
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is highly advisable to avoid exposure of females
to the drug during ovulation time. The drug also
caused some necrotic changes in liver and urinef-
crous tubules. It is contraindicated in animals

having liver and Kidney problems.

INTRODUCTION

Closantel (Flukiver) is a salicylanilide derivative
with a good efficacy against several species and
developmental stages of nematodes, treamatodes
and arthropodes of sheep, cattle and dogs (Jenkins
ct al, 1987) and it has antibacterial activity
against drug resistant Staphylococcus aureus and
Staphylococcus facecium (Hlasta et al., 1998).
The most common use of the drug is against Fas-

ciola hepatica and Haemoncus contortus.

Closantel has a long terminal plasma half life of
two to three weeks (Maes ct al., 1990). This long
terminal half life is probably related to the high
(>99%) plasma protein binding of the drug
(Mckellar and Kinabo, 1991) which is responsible
for its residual effect against haematophagous
nematodes (Maes et al., 1988). Closantel possess-
es a detachable proton and has the ability to alter
ton transport across cell membrane and affect a
variety of membrane related activities in parasitic
and mammalian cells (Stryer, 1995). Laboratory
examinations including hematology, serum analy-
sis and urine analysis did not reveal persistent

drug or dose-related changes of the tested parame-
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ters. Gross pathology showed no abnorma) fi
ings except for a focal swelling in the epididy,
of treated males (Janssen 1994 personal com
nication). Its kinetic expulsion of helminthes,
its efficacy for treating parasiles were extensiy,
studied whereas its pharmacological action iny

mals still requires investigations.

The present work was conducted (o reveal thee
fects of the anthelmintic closantel on some blx
paramelers, histological changes and fetal dew

opment in pregnant female rabbits.
MATERIAL AND METHODS:

Animals:

The present study wa, carricd out on 30 ma!
New Zealand female rabbits obtained from anim
house of Helwan Farm. They were 5-6 monlt
old, 2.5-3 kg body weight. Rabbits were @
from external, internal and blood parasites, 1
mal health and were kept under hygienic coné
tions, fed on balanced ration and watered adlt

tum.

Treatment:

Closantel (Flukiver) is developed by Jans!
(UVEDCO, United Veterinary Drugs lndu.\lﬁJ
Corporation) and its chemical structure is (N{i
chloro-4-[4-chloro phenoljcynaomethyl-2-met!
phenol}-2-hydroxy 3,5-di-iodo benzamide). C";
santel was obtained in liquid form at room 1"‘"‘

perature, in 5% of 100 ml injectable solut”
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The suggested dose in rabbit was 10 mg/kg ap-
plicd in 2 subcutancous doses with one week
apart (reccommended by Janseen pharmaceutical

Co).

IExperimental work:

The effects of closantel on some blood parame-
ters. histopathological changes and fetal develop-
ment were studied on three groups each of 10
proven pregnant rabbits. A randomly selected
buck of proven fertility served each doe. Does
were immediately re-mated by the same buck to
ensure adequate serving (Szendro et al., 1984).
Pregnancy was confirmed by palpable fetal mass-
es at the 10 day after matting. The first group
ol pregnant females was kept as control. The sec-
ond group (A) was administered closantel subcu-
tancous in a dose of 10 mg/kg body weight at
zero day (day of matting) and 7\ day of pregnan-
cy while the third group (B) was injected closan-
tel subcutaneously in a dose of 10 mg/kg body
weight at the 6l day and 13 day of pregnancy.
These periods corresponds to the ovulation and

organogenesis of the fetus (Richardson, 2000).
Sampling:

Blood samples were collected from the ear vein at
the 109 day of pregnancy, 20 day of pregnancy
and after slaughter (at 28% day of pregnancy).
About 2 ml of the blood were collected in sterile

vials containing anticoagulant for the determina-

Vet.Med.J..Giza.Vol.50,No. 1(2002)

tion of blood picture. Another blood samples
were taken without anticoagulant, then centrifuged
at 3000 rpm for 15 minutes to separate serum for

the determination of total protein and its fractions.

Analyses performed on blood samples

I- Total protcin: Total Scrum protein was deter-
mined by the Biuret reaction according lo
Weichsalbaum (1946) where copper in alkaline
media react with peptide bond in protcin form-

ing a violet color.

2- Albumin lcvel: Albumin was cstimated by
chromogenic reaction that occurs between albu-
min in serum and bromo cresol green in proper
buffer solution according to the method of

Drupt (1974).

3- Electrophoretic pattern of serum protein: The
principle of clectrophoresis is based on the sep-
aration of charged protcins according to their
movement under the influence of an applicd
clectric field (Melvin, 1987). Serum samples

were applied to the buffered cellulose acctate

stripes, after clectrophoresis, the strips were re-
moved carefully, immersed in fixative dyc so-
lution. Destaining was applied to remove cx-
cess stain, then strips were fixed on a special
glass plate and immersed in clearing solution,
dricd and quantitated by scanning (Melvin,
1987 and Kancko, 1989),

119


https://v3.camscanner.com/user/download

4= Determmation of total leukoeytic counts: To-
tal Teukocytes were counted using the im-
proved Neabuer Hemocytometer and Turkeys
solution which was prepared according to Jain,

2000.

5- Differential leukocyes count  Differential leu-
kocytic count was done using stained blood
flms which were prepared and stained with

Lieshman stain according to Jain, 2000.

6- Toial RBCs Red blood cells were counted ac-

cording to Jain, 2000.

7- Determination of hemoglobin concentration
Blood was treated with Drabkins reagent by

method of Jain, 2000.

8- Determination ol packed cell volume: It was
measurcd using heparinized micro hematocrit
tubes, using the method of Bezubic et al.,

1980.

Histopathological examination,

Tissue samples (liver, spleen, ovary, mesenteric
lymph nodes, Kidney and thymus gland) were
quickly collected from slaughtered does and fixed
in 10% formalin solution. The samples were then
dehydrated in different concentrations of cthyl al-
cohol, cleared in xylol and embedded in Parafin.
Scctions of 3-5 (m were prepared and stained

with H&E and examined with light microscope
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b- Visceral examination of the feti: The feti pre-

c- Skeletal examination: The feti were stained in

Vet.Med.J..Giza.Vol.50,No. 1(2002)

(Luna, 1968).

Ioxamination of the feti

a- Morphological examination of feti: This vz

carried out as described by Hayes (1986) wher;
the horns of the gravid uteri were exteriorizej
opened and the feti were gently pulled out. Tk
feti were examined lor revealing the gross ab
normalitics and weighed. The number of im
plantation sites and life and dead feti wer
counted. Two thirds ol the obtained feti wer
kept in Bouin's solution for at least | week fo
exploring the visceral abnormalities. The other

third of feti was cviscerated and kept in 95%

ethanol for revealing the skeletal malforma-

tions.

served in Bouin's solution were rinsed with
cold water and examined grossly. Sections
were made using the technique described by

Hayes, 1986.

Mallsch’s solution with alizarin red for 24

hours (Staples and Schnell, 1964). Then e
feti were passed in 20, 50, 80, and 100% glyce
rin. The stained skeletons were examined un
der dissccting microscope for exploring any al®

normalitics in shape, size and absence ol bone?
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Statistical analysis:

T-test was used to analyze the obtained data as

described by Snedecor (1969).

RESULTS
Effect of closantel on some blood parameters in
pregnant female rabbits were recorded in tables 1,

2.3.4.5and 6.

Samples obtained at the 10W day of pregnancy al-
ter subcutancous administration of closantel in a
dose of 10 mg/kg to pregnant rabbits at day 0 (day
of mating). day 7 (group A) and days 6 and 13 of
pregnancy (group B) did not significantly allect

any ol the parameters measured (Tables T and 2).

Table (1): Elfect of s/c injection of closantel (10 mg/kg body weight) given twice weekly apart at day 0 and 7 of
pregnancy (group A) and day 6 and 13 of pregnancy (group B) on serum total protein, albumin concentra-

tion, - B- y-globulin concentration, red blood cells, hemoglobulin concentration and packed cell volume
in female rabbits compared with control group at the 108 day of pregnancy.

. o- B- Y- 4

IT-CP A(IE:]",;')" globulin | globulin | globulin 2RBC-: HB PCV
(gm%) | &M 1 om%) | (gm%) | (gm%) | (n.mm?) %o

Control | 4.35+ 1.89+ 0.95+ 0.84+ 0.84t | 5078000 | 12.74 35.2+
0.3 0.15 0.12 0.1 0.1 779274 | £1.14 1.6

Group A | 4.8t 1.75+ 1.02+ 0.69+ 1.03+ | 4479000 | 1241 | 35.8%
0.29 0.2 0.1 0.11 0.3 +473632 | 0.8 .1

Group B | 4.5% 1.71% I+ 0.77% 0.90+ [ 4753000 | 1191 32.54
0.01 0.3 0.12 0.15 0.2 563211 | £1.21 2.0

I1P.: Total protein,
3HB: Hemoglobulin,

2RBCs: red blood cells.,
4pCV: Packed cell volume.

Table (2) ElTect of S/C injection of closantel (10 mg/kg body weight) given twice weekly apart at days 0 and 7 of
pregnancy (group A) and days 6 and 13 ol pregnancy (group B) on white blood cell count. lvmphocyte.

necutrophil, monocyte, esinophil and basophil
group at the 100 day of pregnancy.

numbers in pregnant female rabbits compared with control

WBC Lymphocytes | Neutrophils | Monocyle Esinophil | Basophile
n/mm3 %o %o %o % oo
Control | 78501103 | 66.67+0.8 | 28.17+0.87 | 2.17£0.37 |1.1740.17 | 1.9740.21
Group A | 8458+1314 | 64.67£1.73 | 26.33+£1.45 | 2.15£0.42 | 13440.32 | 2.240.21
Group B | 8420+1055| 65.4£1.21 | 27.13X0.9 2.2310.31 | 1.3310.61 2.140.4
Day 0 is the day of mating.
Vel.Med.J.,Giza.Vol.50,No. 1(2002) 121
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mples obtamed at 200 day of pregnancy after
sautancous  adminstration of closantel in- a
se ol 10 mp/hg 1o pregnant rabbits at day 0
ay ot manng) day 7 (eroup A) and days 6 and
Lol pregnancy (group B) did no significantly al-

CUtotal protem concentration, albumin, globulin

(ot and ) number of red blood cells, hemoglobiy
concentration, packed cell volume %, white bloog
cell numbers, lymphocyte count, neutrophils ang
basophil count. On the other hand, closantel trea.
ment group.  Also, it significantly increased mon.
ocyle and esinophil counts in group A compared

with the control one (Tables 3 and 4).

Fable (3) Effect of S/C injection of closantel (10 mg/kg body weight) given twice weekly apart at days 0 and 7 of
pregnancy (group A) and days 6 and 13 of pregnancy (group B) on concentration of total protein, albu-

min, a-, B-. and y-globulin, red blood cell count, hemoglobin concentration and packed cell volume
(PCVY in pregnant female rabbits compared with control group at the 201 day of pregnancy.

) . 1 a- B- Y- 4 |
lT-l. '\Lhuil")“ globulin | globulin | globulin ’RBCs | *HB PCV ;
(gm) | (emve (gm%) | (gm%) | (gm%) (n/mm3) %o ‘
Control | 4.55% 1.65% 0.92% 0.71% 0.82f [ 5078521 | 11.42 34.2+
0.2 0.2 0.21 0.01 0.1 672432 | £1.03 1.2
Group A | 486 | 155+ | 1.12¢ | 0.69 1.5+ 14299012 Il 33.8+
0.31 0.12 0.1 0.21 0.1% 14473250 | 1.8 1.1
Group B | 4.68+% | 174+ | 1.74% | 0.72% [.6X 14752190 [ 1095 | 32.5+
0.21 0.62 0.2 0.2 0.2% 652123 | £1.21 2

T P.: Total protein.

IpCV: Packed cell volume. Day () is the day

Table (4) Effect of S/C injection of closantel (10 mg/kg body weight) given wwice weekly apart at days 0 and 7 of
pregnancy (group A) and duyS_(’ and 13 ol pregnancy (group B) on white blood cell count, lymphocyie,
ncutrophil, monocyte, esinophil and basophil numbers in pregnant female rabbits compared with control

group at the 201 day of pregnancy.

2RBCs: red blood cells.

*HB: Hemoglobulin.

ol mating. *Significantly different at P< 0.05.

wBC  |Lymphocytes | Neutrophils [ Monocyte | Esinophil | Basophile
n/mm3 % % % % Yo
Control | 7758%1148| 65.6140.7 | 26.13+0.37 | 2.47+0.57 | 1.2540.17 | 2.1+0.2
Group A | 821521214 [ 65.67£0.92 | 253313 6.310.42% [4.221091* | 2.3%0.2
Group B | 8420£1055|  66.3%1 27.52¢1.9 | 3.0410.31 210.51 2.4+0.7

Day 0 is the day of mating,.

122

*Signilicantly different at P< 0.0,

Vel.Med.J..Giza.Vol.50,No. 1 (2002)



https://v3.camscanner.com/user/download

Samples obtained at 281 day of pregnancy (after
slaughter) after subcutancous administration of
- closantel in a dose of 10 mg/kg to pregnant rab-
bits at day 0 (day of mating). day 7 (group A) and

days 6 and 13 of pregnancy (group B) did no sig-

miicantly

tion.albumin, globulin ( o and PB). number of red

blood cells, hemoglobin concentration, packed

affect

total

protein

concentra-

P

trol one (Tables 5 and 6).

cell volume <6, white blood cell numbers, lympho-
cyte count, ncutrophils and basophil count. On the
other hand, closantel treatment in both groups sig-
nificantly increased y - globulin concentration
serum compared with the control group. Also, it
significantly increased monocyte and esionophil

counts in group A and B compared with the con-

Table (3): Effect of 8/C injection of closantel (10 mg/kg body weight) given twice weekly apart at day 0 and 7 of
pregnancy (group A) and day 6 and 13 of pregnancy (group B) on concentration of total protein, albumin,
a - B-. and g-globulin, red blood cell count, hemoglobin concentration and packed cell volume (PCV) in

pregnant female rabbits compared with control group at the 28t day of pregnancy.

: Q- B- T 1

'T.p "\I}“IT‘)" clobulin | globulin | globulin 2RBCs | *HB PSV

~ (gm) | &mee) 1 %amg) | (em) am%) | (n.mm?) 2
Control | 4.35% 1.77% 0.94% 0.83+ 0.69+ 6080000 | 12.34 34.2+

- 0.25 0.16 0.31 0.1 0.05 F791113 | £1.21 1.5
Group A | 45% 1.72+ 1.12+ 0.68+ 1.7+ 5478000 | 11.82 35.3+

- 0.31 0.2 0.7 0.11 0.25* +483631 0.7 1.1
Group B | 4.32% 1.69+ 1+ 0.79% 1.65% 5213246 1.92 342+

0.11 0.3 0.14 0.09 0.18* +563124 | £1.31 1.3

I'T.P.: Total protein.

“HB: Hemoglobulin.
Day 0 1s the day of mating.

2RBCs: red blood celis.
4PC\': Packed cell volume.
Significantly different at P< 0.05.

Table (6) Effcct of S/C injection of closantel (10 mg/kg body weight) given twice weekly apart at days 0 and 7 of
pregnancy (group A) and days 6 and 13 of pregnancy (group B) on white blood cell count, lymphocyte,
ncutrophil, monocyte, esinophil and basophil numbers in pregnant female rabbits compared with control

group at the 280 day of pregnancy.

WBC Lymphocytes | Neutrophils | Monocyte | Esinophil Basophile
n/mm3 % % % % %
Control | 82431056 064.37%1 25.3440.82 | 2.5720.45 [.52+0.11 | 1.9240.2
Group A | 874241512 | 63.68+1.78 | 24.57£1.3 7.940.37* |5.83£1.03% | 2.240.18
Group B | 87201057 | 65.2+1.24 | 26.1410.9 7.140.3* 4.8+0.9* 2.110.8
Day 0 is the day of mating. *Significantly different at P< 0.05.
Vet.Med.J.,Giza.Vol.50,No. 1(2002) 123

(%3 CamScanner


https://v3.camscanner.com/user/download

. ~
. - . . . . .- - .
» \- b e - Y *
. . . . . pe -
\ e WY s - e ® \
‘.
A ) . ‘ > ¢ . . . oo & "
. 4 . - .
. ~ 0 (A SN . .
. »
s 3 »
. N ' .
L T . o . ’ .
. o’
. . . .
- N . L
- . . Y & -
. -ty - ) " .
- ' . [ *
< o . - U . .
v \ . “ ! .. Fd -
' ' s . - . M - -
«
“r s ¢ ' . a . e
.y . N - S . . .
A - A . . ’
N . . - .
i.‘ .
“en " . .
n LI ! . éue . X > 4 N ) "
.
S ¥y . oy , by by
o
. . . ™ ¢ -
. - 8 ‘ '
] . . .
. . .
- -
* .
S N » -
iy 0 ‘N L Bk
. .
-\ ) s
g o) ’ .
v .,
. E N
TR LIRS
I \
. LY e
SN - b
A - ¢ .
o™y e Ly
fe v w J
..“ (UG T
. . A

.\
A% =oAL
MR S AN TIR R 14 e

Figure 1. Liver of treated animal, group B, showing vacuolar degencration
of hepatocytes particularly around central vein with many necrotic

cells (X100).
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Figure 2. Kidney tissue of treated animal, group B, showing area of coagula- -
tive necrosis (upper right) with hyaline renal casts observed in renal
tubes (X 100).
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Figure 3. Spleen of treated animal, group A, showing hyperplastic lymphoid
follicles (X 100).
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Figure 4. Ovarian tissue of treated animal, group A, showing 2 necrotic bas-
ophilic primary follicles (X 100).
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Histopathological findings:
Subcutancous injection of closantel in a dose of
10 mg/Ag body weight twice a week apart in fe-
male rabbits at days 0 and 7 of pregnancy (group
A) and days 6 and 13 of pregnancy (group B) re-
vealed nmicroscopic but not gross lesions in paren-
chymatous organs examined. The liver tissue
showed vacuolar degeneration of hepatocytes par-
veularly those cells around central veins.  Ne-
cromotic changes were also observed in cells of
soth groups manifested by nuclear pyknosis, kar-
vorheves or kanvolysis. All pathological changes
v2re observed in both groups but not in control

P—

However, necrobiotic changes were scen

more n zroup B (Figure 1).

Zizminztion of the kidneys revealed a sporadic
necrotic desquamated cells and hyaline casts in
renz! tubules that appear more in group B. Focal
arezs of coagulative necrosis were also observed
i animals in group B (Figure 2) and in one ani-

mal in group A. Blood vessels were moderately

congested in both groups.

Microscopic cxamination of lymphorcticula;(
gans revealed follicular hyperplasia of sple,
corpuscles (Figure 3). Cortical hyperplasia iny
mus gland and mesenteric lymph nodes in
groups. This was more seen in group A. Hemg
drin pigments were moderately increased
spleenic tissues in both groups compared with|

control group.
Microscopic study of the ovarian tissue show
atretic oocyles in primary follicle stage with bag

philic cytoplasm of group A (Figure 4).

Effect of closantel on fetal development:

Closantel treatment in both periods did not signif
cantly affect fetal development by morphologia
(table 7), visceral and skeletal examination
There was decrcased number of feti in the grov
treated with closantel at days 0 and 7 of pregnan)

compared with control group.

Table (7) Morphological changes in feti obtained from mother rabbits given clo-
santel (10 mg/kg body weight) subcutancously twice, week apart, at days
(yand 7 (group A) and days 6 and 13 (group B) of pregnancy.

Control | 274213 | 8.3310.80 | 7.5%1.02 8.33+0.8
Group A 31.142.21 | 5.4010.81* | 5.4+0.81 5.4+0.81
Group B 32.243.1 6.510.95 6.25%1.1 6.5£0.95

Significantly different at P< 0.05.
Day O'is the day of mating,

126
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DISCUSSION
Qm
|
y In the present study closantel treatment enhanced
ig; plasma (-globulin concent-ation at the 20 4nd
i 281 day of pregnancy in both groups. Also csin-
J, ophils and monocytes were increased in group A

" at the 200 and 2810 day of pregnancy and al 28th

. ol pregnancy in group B. Histopathological find-
i
ing (alter slaughter) revealed that there 1s activa-
tion in the mesenteric lymph nodes, spleenic cor-

puscles and thymus gland.
H Sh'

th e . .
ty-globulm fraction in serum contains antibody

moleccules which secreted from the B-cells after
its activation and changed into secretory plasma
+ cclls (Fudenberg, 1977). Lymphocytes possess
Lsig receptors on their plasma membrane for a wide
10l range of mediators. Increased intraccllular cal-
in cium is required for white blood cells responses
1e g and it has been suggested that calcium is the key
cgn 10 control lymphocyte responses (Sandborg and
Smolen, 1988; Shaafi and Molski, 1988). Closan-
tel as an ionophore probably enhanced, directly or
indirectly, lymphocytes to secretc immunoglobu-
lins and activate lymph nodes to increase the
number of esinophils and monocytes. In vitro
proton ionophores which have immuno-
stimulatory effects (Ca* ionophore and monen-
sin) occur through its action on Na*/Ca®* cx-
change translocation occurring in mitochondrial
membranes (Yolande et al, 1992, Vicraso and
Jennifer, 1984).

Vel.Med.J.,Giza.Vol.50,No. 1{2002)

The anthelmintic activity of closantel is linked 1o
its capacity for uncoupling clectron - transport as-
sociated oxidative phosphorylation. These “uncou-
plers” arc hydrogen ionophores, translocating pro-
ton through the inner mitochondrial membrane ol
the parasite and inhibit coupling between the elec-
tron transport and phosphorylation rcactions and
thus inhibit ATP synthesis. Concurrent with these
changes and depression in ATP levels are depres-
sion in parasite motility (Pax and Bennett, 1989,
Martin, 1997). Similar effects ol closantel on ver-
tebrate liver cells and mitochondria has been pro-
posed and that it may affect a number of biochem-
ical and physiological processes (Bacon™ et al,
1998). Morcover, it is possible that closantel may
alter pH of the integument of the parasite belorc
significant changes in ATP levels arc detectable
(Pax and Bennett 1989). Proton ionophores such
as monensin and nigricin enhance the cytotoxic
potency of antibody-delivered “RICINA™ chain by
raising the pH within the cell (Vicraso and Jenni-
fer 1984, Finbloom, 1986). So the suggested cf-
fects of closantel may reside in the pH alieration

and in electron transport.

Immunoglobulins arc actively involved in parasit-
ic elimination. They bind 1o the surface of the
parasite (intcgument) in large numbers and allow
the entrance of Killer molecules ol esinophils and
macrophages (Mctzger ¢t al, 1985).  Therelore.
the increased number ol esinophils in this study
may assist in parasitic climination.  Morcover,

monocyles contain large numbers ol aclive metab-
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olites and enzymes that kill the invading parasite
(Danicl et al, 1987). This immuno-potentiation ef-
fect may be another mode of action of the anthel-
minite activity of closantel and may explain its

protection against re-infection.

[U s worth mentioning that closantel treatment at
therapeutic dose did not affect or alter many
blood parameters (total WBC count, total RBC
count, hemoglobin concentration, packed cell vol-
ume. lymphocyte number, basophile umber, and
ncutrophil number). Closantel not related with
imidazole compounds, that represents a high safe-
ly. The LDsg of closantel is 35.9 mg/kg (Trailov-
ic and Zivanov. 1991) means acceplable safety

margin.

Histopathological cxaminations of the liver and
Kidney of the treated groups showed vacular de-
generation around central veins and necrobiotic
changes in hepatic parenchyma. The kidneys ex-
amination revealed sporadic desquamated necrot-
ic cclls in the urineferous tubules with focal areas
ol coagulative necrosis. These changes were seen
more in closantel treated group at 6 and 13 day of
pregnancy than treated group at 0 and 7 days of
pregnancy. Similar observations have been re-
ported previously by (Traitovic et al., 1992 and
Mcentee ct al., 1995). the daily subcutaneous in-
jection of male and female rats over the |5-day
administration period with closantel resulted in a
steady reduction in the weight of some organs

such as heart, lungs, liver, and testes (Trailovic et
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al, 1992 Mcenlce ct al., 1995). The highest congg
tration of closantel residues are found in the kig
Tha

residues persist in most lissues for at least 42 day,

ney with slightly lower levels in the liver.

(Heitzman, 1994). These changes may be attribuyy.
cd (o a direct cytotoxic effect of the studied ap.
thelmintic or its metabolites during its excretiop
through the kidney and detoxification in the liver,
Closantel binds to plasma proteins and slowly

eliminated by urine (Hennessy et al, 1993).

The group given closantel at 0 and 7 days ol preg-
nancy showed improvement and less necrobiotic
changes in hepatic parenchyma and uriniferous tu-
bules that means these changes may be reversible
becausc hepatic parenchyma and urineferous tu-
bules cells arc rapidly prolifcrating cells. A case
of over dosage with closantel in a dog induced op-
tic neuritis, retinal degeneration, partial dealness,
hepatotoxicosis and myopathy, only blindness was
irreversible (Traitovic ct al., 1992 and Mcenltec ¢l

al., 1995).

Subcutaneous administration of closantel in a dose
ol 10 mg/kg body weight at 0 and 7 days ol preg-
nancy significantly decreased the number of feli
compared with the control one. This result may
be attributed to the effect of closantel on th¢
ovary. Histopathological cxamination of the ovar
of closantel-treated rabbits showed atretic oocy!¢
in primary follicles with basophilic cytoplas®
(calcification). These atretic oocyles may be du¢

to a direct ion exchange effect of the studied a
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thelemintic. There are some evidences which
suggested that calcium has a regulatory role in the
control of ovulation (Tse and Hille, 1993). Extra-
cellular calcium ions are obligatory lor successiul

fertilization in mammals (Kile and Nett, 1994).

Closantel did not cause empryotoxic or teratogen-
ic ¢lTect in rabbit by morphological, visceral and
skeletal examinations  of the offspring. The
present result could be attributed to prevention off
passage of closantel via the placental barrier as its
molccular weight is 662.82. This is consistent
with Harbison et al., (1975) who stated that drugs
with a molecular weight of <600 do readily cross

the placenta.

Van Cauteren el al., 1995 revealed that cmbryo-
toxic or leralogenic potential cffects of closantel
in rats and rabbits was absent in a three-
generations study.  Uppal et at, (1995) recorded
that lambs born to cwes lollowing treatment with
closantel at 10 mg/kg body weight (wice during
the gestation period had significantly higher
weights and a similar trend was observed at
weaning.  Also A-Qudah et al., 1999 studicd the
cflect of oral administration of closantel 10mg/kg
in pregnant she camels and concluded that no ad-

verse elfects ol the (reatment.
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