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*Animal Health Research Institute, Zagazig
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ABSTRACT

Imidocarb is widely used in veterinary field as an antiprotozoal agent for the treatment of
Babesiosis and Anaplasmosis. From this view, The toxicity of imidocarb was tested in female rat
and their foeti. The study was applied on fourty female mature rats which divided into four
groups, 1st and 2nd groups were kept as control (injected normal saline intramuscularly on 6th
and 10th day of pregnancy respectively), while the third group was injected by imidocarb (0.4
mg/kg b.wt.) on the 6th day of pregnancy , while the fourth group was injected with the
therapeutic dose of imidocarb (.4 mg/kg b.wt) on the 10th day of pregnancy. Teratological and
biochemical parameters alterations were estimated in this study. The results showed that the
therapeutic dose of imidocarb on 6th day induced decrease in foetal body weight , increase the
percent of absorbed foeti , decrease live foeti , and showed abnormalities in kidney (narrowing
in renal pelvis) and heart (thickening in the ventricular wall) ,The results showed also absence
and or incomplete ossification of cranium ,xiphistrenebrae and caudal vertebrae.
Histopathological examination revealed partial destruction of hepatic parenchyma in liver of
dams, while massive peri-glomular mononuclear cells infiltrtion in renal cortex in kidney of
dams. Biochemical analysis evoked a significant increase in serum ALT and AST, Urea and

creatinine, however it induce a significant decrease in serum total protein .

So, we must

increase the attention paid to the usage of imidocarb in pregnant animals.
Key words: Imidocarb / Genotoxicity / Teratogenicity /Antibabesial drugs.

INTRODUCTION

In recent years, there has been a
widespread and increasing concern about
drugs, as well as environmental chemicals
which may have a potential hazard to human
beings or animals by inducing developmental
malformations. The exposure to the teratogenic
agents during prenatal development induce
disruption regardless of the developmental
stage or site of action The structural
alterations induced by teratogenic exposures
occur during the embryonic period (Gilbert,
2003).

Many therapeutic agents that used in
veterinary field for the control or treatment of
many diseases evoked teratogenic effect in
pregnant females (Aida El- Makawy et al,
2000).

Imidocarb is a carbanilide derivative with
antiprotozoal activity. It is usually administered
either as dipropionate salt or dihydrocloride
salt. It has been approved since 1970's for the
control and treatment of Babesiosis (in cattle
and sheep) and Anaplasmosis in cattle (Lehner
et al., 2011). Since many years, imidocarb still
used for the cure of different protozoal
infestation in different animals as cattle, sheep,
horses and dogs (Mosqueda et al., 2012).
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Imidocarb acts by binding to the nucleic
acid of the DNA of the parasite, leading to
denaturing and uncoiling of the DNA helix,
with dilation of the nuclear cisternae,
karyorrhexis, cytoplasmic vacuolation,
inhibition of food vacuoles and ribosomal
diminution (Nott et al., 1990).

The purpose of the present study was to
evaluate the effect of Imidocarb dipropionate
on developing rat foeti through morphological,
visceral,  skeletal and  histopathologica
examinations, also to investigate its effect on
dams through estimation of some biochemical
parameters in serum of mothers and evaluate
histopathological changes in their liver, kidney
and placenta.

MATERIALS AND METHODS

1. Drug

Imidocarb dipropionate:- Imizol 12%
(Schering-Plough- Co. USA). It is 12%
solution for injection, which each imidocarb
85mg/ml equivalent to imidocarb dipropionate
121.15 mg/ml. The recommended therapeutic
dose for prevention against babesiosis in dogs
6 mg Imidocarb per 1 kg b.w. that 0.5 ml per
10 kg body weight administrated once
intramuscularly (Torbica, G. et al., 2013).

According to Paget and Barnes (1964)
the dog dose was converted to rat dose (4.32
mg/200 gm b.wt =0.036 ml) .

2. Experimental design:

The effects of imidocarb on foetal
development were investigated on fourty
mature female albino rats, using twenty mature
male albino rats for mating. Animals were kept
under hygienic conditions housed in metal
cages, fed on a balanced ration and watered ad-

libidum. They were accommodated to the
laboratory conditions for two weeks before
experimentation.

Daily vaginal smears were examined and
the female proved to be in oestrus was paired
with a male in a separate cage. In the following
morning a vaginal smear was taken to verify
the first day of gestation. Presence of sperms in
the obtained vaginal smear indicates zero day
of gestation (Barcellona et al., 1977).
Pregnancy was confirmed by microscopic
examination of vaginal smears, presence of
permanent dioestrus indicated pregnancy. Body
weight was recorded and prominent increases
were observed chiefly after 10 days from the
expected day of pregnancy. The pregnant rats
were divided into four equal groups each of
ten.

Groupl: received normal saline once
intramuscularly, on the 6™ day of
gestationasa  control group.

Group II: received normal saline once

intramuscularly, on the 10" day of
pregnancy as a control group.

Group III: received therapeutic dose of
imidocarb (4.32 mg/200 gm b.wt )
once intramuscularly, on the 6™ day
of pregnancy .

Group IV: received therapeutic dose of imidocarb
(432 mg/200 gm b.wt ) once
intramuscularly on the 10" day of
pregnancy .

3.Effects on developing foeti (Teratological
examination):

Drugs were injected on the 6"day of
gestation period during which the organs are more
sensitive to the effect of the toxic substances (Snell,
1982). The possible effects of them on developing
foeti were evaluated by morphological, visceral and
skeletal examination.

Mansoura Vet. Med. J.
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On day 20™ of gestation period, all pregnant
females from each group were sacrificed, the
uterine horns were opened and The number of
implantation and resorption sites were counted as
described by Kopf and Salewski, (1964).

The number of live and dead foeti, foetal
body weight and foetal crown-rump length were
recorded. The foeti were examined for any gross
external malformations.Pre and post-implantation
deaths were calculated according to Hayes
(1988).Foeti preserved in Bouin's fixative were
rinsed with cold water and examined grossly.
Stained skeletons with alizarin red stain were
examined by a hand lens for any abnormalities in
shape or size or absence of bones.

4. Effects on biochemical parameters in

dams serum : |

Determination of Liver function test J-

(ALT and AST, TP, Albumin and
Globulin):- The concentration of Alanine
aminotransferase (ALT) and Aspartate

aminotransferase (AST) in serum were calculated
colorimetrically according to (Young,1995). Total
protein was measured following the description of
Burtis (1999).

Albumin was measured in this study by using
the bromocresol green method (Stoskopf |,
1993).Globulin concentrations are calculated by
substracting albumin concentrations from total
protein concentrations (Russell and Roussel,
2007).

B- Determination of Kidney function test
(Urea and Creatinine):-

Urea level was estimated according to
(Burtis et al., 1999). Serum Creatinine level was

determined calorimetrically according to the
method of Tiez et al (1995).

5. Histopathological examination:-

Specimens of the liver, kidney, placenta
of the mothers and liver, kidney of their foeti
were prepared for histopathological
examination (Lillie and Fulman, 1976).

6. Statistical analysis:

The data was analyzed by using
compuerized SPSS program version 16.
Results are presented as meantSE . The data
were analyzed by one way ANOVA following
by Duncan's test p<.05 were considered
significant  according to Tamh and
Dunlop(2000).

RESULTS

1-Effects on developing foeti :

The results recorded in Table (1) and
illustrated in Figures (1-2 ) showed the effect
of tested drugs on the developing foeti of
pregnant dams (resorption sites, the numbers of
implantation sites, resorbed, dead and viable
foeti ) after their administration ( at 6™ and 10
days of pregnancy) .

At 6" day of pregnancy; imidocarb
evoked a significant decrease in the mean
values of viable foeti , but it expossed a non
significant alteration in the mean value of dead
foeti and pre-implantation death and also
revealed a significant increase in foetal
resorption rate and post implantation death in
compared with the control group.

At the 10™ day of pregnancy : imidocarb
evoked an insignificant change in the mean
values of viable foeti, dead foeti, pre-
implantation and post- implantation death, but
it revealed a significant increase in foetal
resorption rate in compared with the control

group.

Mansoura Vet. Med. J.
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The possible effects of therapeutic dose
of imidocarb on the 6™ and 10™ day of
pregnancy on developing foeti were evaluated
by morphological, visceral, skeletal, and
histopathological examination:-

1- Morphological examination :

At the 6" day of pregnancy imidocarb
induced a significant decrease in both mean

and the foetal
obtained foeti

values of foetal body weight
crown-rump lenghth of
compared with the control.

At the 10® day of pregnancy imidocarb
induced a significant decrease in both mean
values of foetal body weight and the foetal
crown-rump lenghth of obtained foeti
compared with the control.

(A)

(B)

Fig. (1) : (A) Uterus of a pregnant rat (control) , reflected normal size of and complete number of the foeti,
(B) Uterus of pregnant rat dam injected IM with Imidocarb (4.32 mg/200 gm b.wt ) on the 6™ day
of pregnancy shows foetal death and intrauterine hemorrhage.

Mansoura Vet. Med. J.
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(B)

Fig.(2): Uterus of pregnant rat dam injected IM with Imidocarb (4.32 mg/200 gm b.wt ) at 6th day of
pregnancy shows (A) foetal resorption, (B) foetal resorption and reduced foetal weight.

2-Visceral examination:-

Table (2). show the detailed examination
of previous visceral abnormalities that
revealed hemorrhage in the brain, thickening
of the ventricular wall of the heart and a
narrowing of the pelvis (Figures 3) .

At the 6" day of pregnancy , Imidocarb
evoked no foetal malformations in palate

nor brain , but showed abnormalities in kidney
and heart with a percent of (72.7%)and (63.6%)
respectively. At the 10™ day of pregnancy
the obtained results Imidocarb not record
foetal malformations in palate nor brain |,
but induced abnormalities in kidney and heart
with a percent of 46.6% and 46.6%
respectively.

Table (2): Visceral malformations in foeti from dam rats intramusculary administered therapeutic
dose of imidocarb (4.32 mg/200 gm b.wt ) on the 6" and 10" day of pregnancy.

Malformations
No of examined ] ]
Group foeti Palate Brain Kidney Heart
No % NO % NO % NO %
Gl1 18 - - 0 0 0 0 0 0
G2 19 - - 0 0 0 0 0 0
G3 11 - - 0 0 8 72.7 9 63.6
G5 15 - - 0 0 7 46.6 7 46.6

G1: Control group injected with normal saline I/M once on the 6™ day.

G2 : Control group injected with normal saline I/M once on the10™ day.

G3 : Dams administratrated therapeutic dose of imidocarb once /M on the 6™ day .
G5 : Dams administratrated therapeutic dose of imidocarb once I/M on the 10™ day.

Mansoura Vet. Med. J.
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Fig.(3): Cross section in the head, heart ventricles and kidney of the rat foeti from dams,(a) from the control
group, (b) from a dams given the therapeutic dose of imidocarb (4.32 mg/200 gm b.wt ) injected
IM on the 6™ day of gestation period show hemorrhage in the brain, thickening of the ventricular
wall of the heart and Narrowing of the renal pelvis compared with control (a)

3- Skeletal examination :-

The obtained data were recorded in Table
(3) and illustrated in Figures (4-5). Under the
influence of the drugs administered with
therapeutic doses to pregnant rats during 6

and 10" day of pregnancy , the results showed ,
absence and or incomplete of ossification of
cranium ,xiphistrenebrae ,strenebrae, sacral,
hind limb and caudal vertebrae in foeti of
treated pregnant dams.

Mansoura Vet. Med. J.
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Table.(3) : Skeletal malformations in foeti from dam rats intramusculary administered therapeutic
dose of imidocarb (4.32 mg/200 gm b.wt) on the 6™ and 10™ day of pregnancy.

E . et L Sternbrae and Incomplete and Abscence
ncomplete arge L.

= xiphistrenebrae

£ ossification | fontella P . Sacral Lumbar Caudal
group E cartilage vertbrae | vertebrae | vertebrae

»

«; Incomplete | Abscence

S No. % | NO| % No| % | No| % |NO| %

z No % No | %
Gl 18 0.0 00 (0000|000 00O [0O0O] 00 |0O.O]| 00 )00] 0.0 ] 0.0/{ 00
G2 19 0.0 00 0000|000 00 [0O0O] 00 |0OO]|] 00 )00] 0.0 ] 0.0/ 00
G3 11 1 9 00 (00| 3 27.3 3 1273 1 9.1 10.0 0.0 2 18.2
G5 15 6 40 3 20 | 11 | 733 8 | 533 ] 4 |266] 2 | 133 6 40

G1: Control group injected with normal saline I/M once on the 6™ day.
G2 : Control group injected with normal saline I/M once on the10™ day.
G3 : Dams administratrated therapeutic dose of imidocarb once I/M on the 6™ day .

G5 : Dams administratrated therapeutic dose of imidocarb once I/M on the 10" day.

(A) (B)

Fig. (4): (A) A photograph showing ventrodorsal view of skeletons of rat foeti (a) from control dams (b)
from dams given therapeutic dose of imidocarb (4.32 mg/200 gm b.wt ) IM on the 6™ day of
shows hypoplasia of xiphoid cartilage, abscence of 2™ sternbrea , hypoplasia of 1,3,4,5" sternbrea
(B) A ventrodorsal view of skeletons of rat foeti (b) dams given therapeutic dose of imidocarb
showing hypoplasia of xiphoid cartilage, abscence of 2nd sternbrea , hypoplasia of 1,3,4,5"
sternbrea.

Mansoura Vet. Med. J. Yol. 19, No. 1, 2018
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(A)

Fig.(5) : (A) A photograph showing a dorso-ventral view ) of skeletons of rat foeti (a) from control dams
(b). from dams given therapeutic dose of imidocarb (4.32 mg/200 gm b.wt ) IM on the 10" day of
pregnancy showing incomplete ossification of cranium (B) a ventrodorsal view of skeletons of rat
foeti (b). from dams given therapeutic dose of imidocarb IM on the 10" day of pregnancy showing
hypoplasia of 1%, 2™ 3™ and absceence of 4,5™ sternbrae and abscence of xiphoid cartilage

4-Histopathological dams

samples:-

finding in

1. Liver:-

At the 6" day of pregnancy therapeutic
dose of imidocarb (4.32 mg/200 gm b.wt )
evoked severe congestion of hepatic BL.V ,
perivascular edema , partial destruction of
hepatic parenchyma, while at the 10" day of
pregnancy therapeutic dose of imidocarb (4.32
mg/200 gm b.wt ). induced focal mononuclear
cell infilteration in hepatic parynchema (Figure
6-7) .

2. Kidney:-

At the 6" day of pregnancy therapeutic
dose of imidocarb (4.32 mg/200 gm b.wt).

revealed severe congestion of renal Blood
vessels , thickening of its wall in addition to
degeneration of some renal tubules , while at
the 10™ day of pregnancy the given imidocarb
at (4.32 mg/200 gm b.wt ) evoked massive
periglomular mononuclear cells infiltration in
renal cortex (Figures, 8-9).

3.Placenta:-

Placental examination of dam rats
received therapeutic dose of imidocarb
(4.32 mg/200 gm b.wt) displayed decrease
number of trophoblastic cells and  sponio
trophoblast atrophy in uterine gland
(Figure,10).

Mansoura Vet. Med. J.
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(A)

Fig. (6) : Figure of liver dam rat at different stages of pregnancy where (A) : normal structure of control
dam liver at 6™ day of pregnancy (B): liver dam rat injected with imidocarb at 6™ day of

pregnancy shows severe congestion of hepatic BL.V , perivascular edema , partial destruction of

hepatic parenchyma.

(A)

Fig. (7) : Figure of liver dam rat at different stages of pregnancy where (A) : normal structure of control
dam liver at 10" day of pregnancy (B) liver dam rat injected with imidocarb at 10" day of

pregnancy shows focal mononuclear cell infilteration in hepatic parynchema

Fig . (8) : Figure of kidney dam sections of dams rat during pregnancy where (A) shows normal structure of
kidney of control group show normal renal parynchema and cellular details , (B) kidney section
of rat dam injected IM with imidocarb on 6™ day of pregnancy shows severe congestion of renal
Blood vessels & thickening of it’s wall in addition to degeneration of some renal tubule.

Mansoura Vet. Med. J. Yol. 19, No. 1, 2018
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Fig . (9) : Figure of kidney dam sections of dams rat during pregnancy where (A) shows normal structure of
kidney of control group show normal renal parynchema and cellular details (B) kidney rat dam
injected IM with imidocarb at 10™ day of pregnancy shows massive periglomular mononuclear

cells infilteration in renal cortex ( H&E 400).

(A)

(B)

Fig.(10): Figure of placenta cross sections where (A) cross section of placenta of dam rat of control group
shows normal layers and cellular contents, (B) cross section of placenta rat IM injected with
imidocarb shows decrease number of trophoblastic cells and sponio trophoblast atrophy in uterine

gland.

II- Effects of imidocarb on biochemical
parameters of treated dams

The effect of the tested drugs on some
serum  biochemical parameters of treated
groups (ALT-AST-Total protein-Albumin-
Urea-Creatinine) compared with the control
group as shown in Table (3).

At the 6™ and 10™ day of pregnancy both
treated groups showed a significant increase
with imidocarb in serum transferases levels
ALT and AST compared with control group.

Imidocarb evoked a non significant change in
serum total protein of treated group at 6™ day
of pregnancy, while at 10" day of pregnancy
the drug induced a significant decrease in
serum total protein level compared with control
group at 6™and 10™ days of pregnancy.

At the 6™ day of pregnancy , the treated
group with imidocarb showed insignificant
change while at the 10™ day of pregnancy , the
treated groups with reflected a significant
decrease in serum albumin levels compared
with control group. At the 6™ and 10" day of

Mansoura Vet. Med. J.
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pregnancy a non significant increase in serum
globulin levels in serum of treated groups with
imidocarb in serum globulin level compared
with control group.

The tested drug induced a significant
Increase in serum urea and creatinine level of

treated groups in comparison with the control
group at 6™ day of pregnancy and also at 10™
day of pregnancy compared with the control
group serum urea level compared with control

group.

Table (3) : Effect of IM administration of therapeutic dose of Imidocarb (4.32 mg/200 gm b.wt )
on the 6th and 10" day of pregnancy on biochemicl parameters of treated group

(Mean+ SE)  (n=10)
&
e ALT AST Urea creatinine | Total Protein | Albumin | Globulin
O
G1 20.840. 68.17+1.6° | 31.8440.6° | 0.62+0.02° 6.44+0.1° 4.4240.07* | 2.02+0.1°
G2 | 21.42+0.8° | 68.9+1.8° | 31.8+0.58° | 0.72+0.01° 6.52+0.1° 4.4440.1* | 2.08+0.1°
G3 | 25.584+0.59" | 86.5+3.38* | 37.0+0.5* | 3.78+0.1° 6.92+0.13° 4.11£0.1* | 2.81+0.1*
G5 | 26.6+0.59" | 86.5£0.5° | 38.16£0.3" | 5.83+0.2° 5.98+0.26° 3.92+0.1* | 2.06+0.1°

G1: Control group injected with normal saline I/M once on the 6™ day.

G2 : Control group injected with normal saline I/M once on the10" day.

G3 : Dams administratrated therapeutic dose of imidocarb once I/M on the 6™ day .
G5 : Dams administratrated therapeutic dose of imidocarb once I/M on the 10™ day

Mansoura Vet. Med. J.
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DISCUSSION

Parasitic infestations are common during
pregnancy, and like anybody else, pregnant
animal are susceptible to infections. Virtually
most drugs cross the placenta and thus have the
potential to affect the fetus adversely (Dashe
and Gilstrap, 1997). Imidocarb has been
used for more than 20 years for the cure of
many protozoal infestation as Babesiosis and
Anaplasmosis n different animals
(JECFA,1998).

K- Effects on developing foeti :

Regarding the effects of imidocarb on
each of foetal resorption rate, pre-implantation
and post-implantation death in treated groups
at the 6th and 10th days of pregnancy , the
results showed that imidocarb induced a
significant increase in foetal resorption rate .
and a non significant increase in post-
implantation death.

Many authors supported the results
occured by imidocarb, Hart (1973) found that ,
imidocarb significantly increased the incidence
of resorption in tested dams . Also James
(1977) reported that imidocarb dipropionate
increased the number of missing fetus of
treated female rats.

The obtained data showed that imidocarb
at the 6™ and 10™ days of pregnancy evoked a
significant decrease in each of foetal mean
value of body weight and foetal crown-rump
length.These findings are in agreement with
results previously recorded by many authors .
Tesh et al (1977) . Similair result in female
rats was obtained by EMEA(2001) who said
that , imidocarb dipropionate significantly
reduc ed the foetal body weight and length .
Also Valeri (2005) reported that , imidocarb

penetrates the placental barrier and induced a
decrease in weight of offspring .

Visceral examination of foeti obtained
from dams administrated imidocarb at the 6™
and 10" days of pregnancy showed that
abnormalities in kidney (narrowing of the renal
pelvis ) and heart (disclosing thickening of the
ventricular wall of the heart) but no foetal
malformations in palate .

Similair findings were observed with
many authors. Brown (1979) stated that
administration of 1imidocarb diprobionate
significantly increased the mean of kidney
weight in rats received the highest dose
Panghal (2002) noticed hepatomegaly in livers
of treated rats with imidocarb and kidneys were
enlarged and congested with extensive
hemorrhage in the cortex and medulla. Valerie
(2005) found that imidocarb induced severe
renal tubular necrosis in dogs. Also O'Brien
(2008) reported that , imidocarb treatment
affected the heart function , but is not a highly
potent cardiotoxic agent.Similair results was
observed by Ekici and Isik (2011) who said
that , imidocarb may interfere with the heart
function.

The obtained skeletons from foeti its' dam
treated with imidocarb showed incomplete
ossification, incomplete and abscence of
sternbrae and  xiphistrenebraec  cartilage |,
lumbar vertebrae while also showed incomplete
and abscence of sacral and caudal vertebrae.

James 1977) mentioned that
administration of imidocarb dipropionate orally
to pregnant rats increased the incidence of
fetus with bifid sternebrae. In the same ground
, EMEA (2001) reported that female rabbits
given imidocarb from the day 6™ to 18" of
gestation increased the incidence of foetal
delayed ossification. In the obtained liver
samples from pregnant females imidocarb
showed severe congestion of hepatic BL.V ,

Mansoura Vet. Med. J.
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perivascular edema , partial destruction of
hepatic parenchyma , focal mononuclear cell
infilteration in hepatic parynchema .

The obtained results were in aggrement
with previously mentioned results of many
authors. Bushby (1970), Reynolds et al
(1977), and Brown (1979) mentioned that
imidocarb caused many hepatic lesions as
(cloudy swelling, focal haemorrhagic necrosis,
fatty changes , vacuolation of hepatocyte,
deposition of brown pigment in macrophages
and related hepatocytes Also, Abdullah et al
(1984) in addition to Angela Pelzel-
McCluskey and Josie Traub-Dargatz (2015)
reported that imidocarb has a dose-dependant
hepatotoxicity with hepatocellular necrosis.
Also Miodrag Ristic(2018) stated that
imidocarb increase severity of hepatic lesions,
mortality which occured within 6 days
following the first injection because of acute
periportal hepatic necrosis .

The treated rats' kidneys with imidocarb
evoked severe congestion of renal blood
vessels and thickening of its wall in addition to
degeneration of some renal tubules, massive
periglomular mononuclear cells in renal
cortex.

These findings are supported by Panghal
(2002) whose recorded that imidocarb caused
(pyknosis and karyorrhexis of the tubular
epithelial nuclei ,tubulonephrosis and severe
acute tubular necrosis of the proximal
convoluted tubules) on 1st and 2nd days after
adminstration. Angela Pelzel-McCluskey and
Josie Traub-Dargatz (2015) reported that
imidocarb has a dose dependant
nephrotoxicosis with loss of cell membrane
permeability and cell swelling resulted in acute
renal cortical tubular necrosis. Also Miodrag
Ristic(2018) stated that imidocarb increase
severity of renal lesions mortality which
occured within 6 days following the first

injection because of acute cortical tubular renal
necrosis .

Placental sections revealed that
imidocarb caused decrease in the number of
trophoblastic cells and  sponio trophoblast
atrophy in uterine gland. Lewis et al (1999)
mentioned that imidocarb cross placenta to be
found in foetal blood at the same concentration
of dam's blood .

11- Effects of imidocarb on some biochemical
parameters of treated dams

The mentioned results are supported with
(Ali et al.,1985) who found that imidocarb
(IM) on goats has a dose-related increases in
aspartate ~ aminotransferase  activity.  In
matching with , EKICI and ISIK (2011) who
elicited that 6 hours after a single subcutaneous
injection of imidocarb in lambs lead to a
significant increase in ALT, AST. Dailymed
(2017) recorded that when imidocarb was
administered S/C to dogs resulted in a slight
increase in serum alanine aminotransferase
(ALT) and (AST) indicative of mild liver
injury. Also Miodrag Ristic(2018) stated that
imidocarb increase level of serum aspartate
,aminotranseferase.

In the light of the study imidocarb at the
6" day of pregnancy reflected insignificant
change in serum total protein and albumin
while at the 10™ day of pregnancy , it reflected
a significant decrease in their levels. Also
imidocarb caused a significant increase only at
6th day of pregnancy in serum globulin level
while at 10" day reflected an insignificant
change .

The obtained results were in aggrement
with previously mentioned results of many
authors EKICI and ISIK (2011) elicited that
after 6h of a single subcutaneous injection of
imidocarb in lambs lead to a non significant
change in total protein, albumin and
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myoglobin concentrations which  remained
constant .
At both the 6™ and 10" days of

pregnancy imidocarb reflected a significant
increase in serum urea level and  serum

creatinine level. Brown (1979) stated that
administration of imidocarb diprobioate on
rats for 104 week increased alkaline

phosphatase activity and blood urea nitrogen
concentration. In addition to (Ali et al.,1985)
who found that imidocarb (IM) on goats has a
dose-related increases n creatinine
and bilirubin concentrations , while EKICI
and ISIK (2011) elicited that 6 hours after a
single subcutaneous injection of imidocarb in
lambs lead to a significant increase in
creatinine.
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