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ABSTRACT

The present study was planned to determine the effect of some familiar drugs used for dog treatment
including antibiotic as E-Mox®; antiparasitic drugs as levamisol® and Yomesan® on the immune
response of dogs to the locally produced inactivated rabies vaccine, through the application of SNT and
indirect solid phase ELISA. SNT revealed that specific rabies neutralizing antibodies stated from the
first week post vaccination in vaccinated all puppy groups then increased gradually to reach their peak
by the 4th week later then still unchanged till the 12th month. It was visible that the highest levels of
serum neutralizing rabies antibodies were determined in puppies received Levamisol® reached 256.
Other treated puppy groups did not show significant differences between them. The vaccinated untreated group and Yomesan® treated group were reached 32 meanwhile the treated group with E-Mox®
which showed the lowest antibody titer was 16. It was clear that the results of ELISA were in parallel
to those of SNT showing that the highest levels of rabies ELISA antibodies were determined in puppies
received Levamisol®. Other treated groups did not show significant differences. The results of the
vaccinated un-treated group and Yomesan® treated group were similar. While the treated group with
E-Mox® showed the lowest antibody titer. Similarly, the serum proteins showed elevation in the
Levamisol® treated group. On the other hand the E-Mox® treated group showed the lowest serum
proteins level. There were no significance differences the level of the serum protein among the other
groups.
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1. INTRODUCTION

R

receive high concentrations of the virus
thus allowing further transmission.
Any warm-blooded animal (including
humans) may become infected with the
rabies virus and develop symptoms [3].
Infected bats, [4] monkeys, raccoons,
foxes, skunks, cattle, wolves, coyotes, dogs,
mongoose (normally yellow mongoose) [5]
or cats present the greatest risk to humans.
Rabies may also spread through exposure to
infected
domestic
farm
animals,
groundhogs, weasels, bears and other wild

abies virus is the type species of the
Lyssavirus genus, in the family
Rhabdoviridae, order Mononegavirales, Lyssaviruses have helical
symmetry, with a length of about 180 nm
and a cross-sectional diameter of about
75 nm [1]. From the point of entry, the
virus is neurotropic, traveling quickly
along the neural pathways into the central
nervous system (CNS), and then further
into other organs [2].The salivary glands
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carnivores. Small rodents such as squirrels,
hamsters, guinea pigs, gerbils, chipmunks,
rats, and mice and lagomorphs like rabbits
and hares are almost never found to be
infected with rabies and are not known to
transmit rabies to humans [6].
The virus is usually present in the nerves
and saliva of a symptomatic rabid animal
[7]. The route of infection is usually, but
not always, by a bite. In many cases the
infected animal is exceptionally
aggressive, may attack without
provocation, and exhibits otherwise
uncharacteristic behavior [8].
There are an estimated 55,000 human
deaths annually from rabies worldwide,
with about 31,000 in Asia, and 24,000 in
Africa [9]. In these countries the virus is
primarily transmitted through canines (feral
dogs and other wild canine species). Recent
reports suggest that wild rabid dogs are
roaming the streets.
It was reported that, rabies is enzootic in
jackals and common in dogs [10] and it was
concluded that dogs and wolves are the
primary vector animal for transmission of
rabies to cattle in the Middle East [11].
The aim of this work was directed to
investigate the effect of some drugs on the
immune status of rabies vaccinated dogs.

Inactivated cell culture rabies vaccine was
obtained from Veterinary Serum and
Vaccine Research Institute, Abassia, Cairo.
It was used for vaccination of experimental
puppies.
2.4. Drugs:
2.4.1. E-Mox®
It is a broad spectrum antibiotic composed
of 250 mg amoxicillin sodium injected
intramuscularly every 8 hours from first
day.
2.4.2. Yomesan®:
It is composed of 0.5g niciosamide /tablet
and acts by direct contact with the
tapeworm causing necrosis of the head and
adjoining segments and thus the worm loses
its hold and it's eliminated intact or in
pieces with feces. One tablet was grind and
giving in liquid after breakfast for 7 days
from first day.
2.4.3. Levamisol®:
It was supplied by Bayer, Leverbusen,
Germany and used at the dose of 0.7ml/ kg
body weight injected subcutaneous as
anthelmintic drug from first day.
2.5. Cell culture:
Baby hamster kidney cell line (BHK-21)
established by (12) was used in serum
neutralization test.

2. MATERIALS AND METHODS

2.6. Anti-dog immunoglobulin conjugated
with horse radish peroxidase
Anti-dog immunoglobulin [IgG whole
molecule] conjugated with peroxidase
[Horse Radish Peroxidase enzyme ( HRP)]
was obtained from Sigma chemical
company(USA) and treated before use by
double dilution to cover the expected range
and the suitable dilution was selected by
using P.B.S with bovine albumin and tween
20 which gives suitable color where that
titer was1:10,000.

2.1. Dogs:
Twenty five native breed young puppies of
3 months age were used in the present study
and all of them were found to be free from
rabies antibodies as screened by serum
neutralization test.
2.2. Rabies virus:
Cell culture adapted ERA strain of rabies
virus was kindly supplied by the
Department of Pet Animal Vaccine
Research; Veterinary Serum and Vaccine
Research Institute, Abassia, Cairo. It was
supplied in a lyophilized form with a titer of
103.5 TCID50 / ml. This virus was used in
serum neutralization test and for
preparation of rabies antigen for ELISA.

2.7. Kits of serum proteins
Biocan Laboratory Reagents (Germany)
were used to estimate total serum protein
and serum albumin in sera of experimental
dogs.

2.3. Rabies vaccine:
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peak by the 4th week later then still
unchanged till the 12th month (table 1). It
was visible that the highest levels of serum
neutralizing rabies antibodies were
determined in puppies received Levamisol
(256). Other treated puppy groups did not
show significant differences between them
and the vaccinated un-treated group and
Yomesan treated group (32) except the
treated group with E-Mox which showed
the lowest antibody titer (16).

2.8. Experimental vaccination of puppies
Twenty five puppies were divided into 5
groups (5 puppies/ group) as follow:
Group-1 was treated with E-Mox
250mg/8hours injected intramuscularly for
5 days. Rabies vaccine was inoculated on
the first day of E-Mox treatment using 2ml
injected subcutaneous.
Group-2 was vaccinated with rabies
vaccine on the first day of the puppy's
treatment with Yomesan using one
tablet daily for 7 days.
Group-3 was treated with levamesol at
the dose of 0.7ml/kg body weight
injected subcutaneous in each puppy
vaccinated with rabies vaccine.
Group-4 was vaccinated with rabies
vaccine without any treatment.
Group-5 was kept without vaccination
and without treatment.
All puppy groups were housed under
hygienic measures in separate kennels
receiving balanced diet and adequate water.

In addition, it was clear the results
of ELISA were parallel to those of SNT
showing that the highest levels of rabies
ELISA antibodies were determined in
puppies received Levamisol (2.91), Other
treated puppy groups did not show
significant differences between them and
the vaccinated un-treated (2.5) group and
Yomesan treated group (2.3) except the
treated group with E-Mox which showed
the lowest antibody titer (1.5) as tabulated
in table (2).

2.9. Sampling
Blood samples were obtained from the
experimental puppies through the jugular
vein puncture under complete aseptic
conditions according to [13].

It was noticed that the highest levels of
serum proteins were determined in puppies
received Levamisol (8.87±0.25; 1.9±0.07
& 6.7±0.22 g/dl for total protein; albumin
and globulin respectively).Other treated
puppy groups did not show significant
differences between them and the
vaccinated un-treated group and Yomesan
treated
group
(8.3±0.55;
1.98±0.07&6.32±0.33g/dl and 7.78±0.14;
1.3±1.1& 5.9±0.9g/dl in untreated and
puppies received Yomesan for total protein;
albumin and globulin respectively) except
the treated group with E-Mox which
showed the lowest levels (6.9±1.1;
2.5±0.04& 4.4±0.30 for total protein;
albumin and globulin respectively) as
tabulated in table (3).

2.10. Serum Neutralization test (SNT)
SNT was carried out using the micro
technique according to [14].
2.11. Indirect ELISA
The indirect method of ELISA was for
quantitative determination of rabies
antibodies according to [15] and [16].
3. RESULTS
Rabies antibodies were followed up in the
sera of all experimental puppy groups
through the application SNT and indirect
solid phase ELISA. SNT revealed that
vaccination of puppies with the inactivated
cell culture rabies vaccine resulted in
induction of neutralizing antibodies from
the first week post vaccination in all puppy
groups increased gradually to reach their

4. DISCUSSION
Dogs may come suffering from a disease
caused by different infections needed rapid
treatment using different drugs of different
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Table 1. Rabies serum neutralizing antibody titers in vaccinated puppies
Mean rabies SNT titer*
Periods post vaccination
E-Mox®
Yomesan® Levamisol®
Rabies vaccine Control
1W**
2
2
16
4
0
2W
4
8
32
8
0
3W
16
8
64
16
0
4W
16
16
256
32
0
2M***
16
32
256
32
0
4MP
16
32
256
32
0
6M
16
32
256
32
0
8M
16
32
256
32
0
10M
16
32
256
32
0
12M
16
32
256
32
0
*Rabies antibody titer: the reciprocal of the final serum dilution which neutralized and inhibited the CPE of 100
TCID50 of rabies virus.**WPV: week post vaccination.***MPV= month post vaccination.

Table 2: Rabies ELISA antibody titers in vaccinated puppies
Periods post vaccination
1W*
2W
3W
4W
2M**
4M
6M
8M
10M
12M

E-Mox®
0.80
0.94
0.96
1.50
1.49
1.50
1.52
1.50
1.49
1.49

Mean ELISA antibody titer (log 10/ml)
Yomesan® Levamisol®
Rabies vaccine Control
1.50
2.37
1.69
0.24
2.00
2.84
2.10
0.38
2.10
2.86
2.30
0.70
2.30
2.91
2.50
0.30
2.30
2.90
2.52
0.25
2.31
2.92
2.50
0.44
2.30
2.92
2.50
0.32
2.28
2.93
2.51
0.44
2.29
2.91
2.53
0.36
2.30
2.89
2.54
0.23

*WPV= week post vaccination. **MPV= month post vaccination
Table 3: Serum protein levels in treated vaccinated puppies
Drug
Serum proteins (gm/dl) on weeks post treatment
Total serum protein
Serum albumin
Serum globulin
1W*
2W
3W
1W
2W
3W
1W
2W
3W
E-Mox®
6.4
6.5
6.9
2.9
2.89
2.5
3.5
3.75
4.4

Yomesan®

±1.1
7.2

Levamisol®

±0.23 ±0.22 ±0.14
7.9
8.1
8.87

±0.8
2.1

±0.11
1.9

±0.1
7.45

±0.7
2.5

±0.15 ±0.45
2.01
1.98

Rabies vaccine

Control

±0.4
7.5

±0.3
7.98

±0.12 ±0.25
7.8
8.30

±0.15 ±0.09 ±0.09 ±0.90 ±0.45 ±0.30
1.9
1.6
1.3
5.3
5.6
5.9
±1.1
1.5

±0.22 ±0.33
5.0
5.99

±.09
6.7

±0.0
4.95

±0.22
6.32

±1.1
5.79

±0.33 ±0.45 ±0.55 ±0.15 ±0.02 ±0.07 ±0.49 ±0.59 ±0.33
6.1±0.15
3.1±0.32
2.5±0.07

*W: week post treatment.

168

Emam et al. (2013)

found that Levamisol® enhances the
immune response to influenza vaccines [24]
and it was mentioned that Levamisol®
enhances specific and nonspecific immunity
to Corynebacterium [25]. Also Levamisol®
increased the antibody levels to many viral
vaccines
as
demonstrated
by
[26];[27];[28];[29];[30];[31];[32]; and [33].
On the other side the low titer of rabies
antibodies in puppies treated with E-Mox®
could be attributed to its content of
amoxicillin which has an immune
suppressive effect in vaccinated animals
where it was established that amoxicillin
administration durably altered the gut
microbiota of these animals [34]. They
observed that the induction of the specific
humeral response to ovalbumin was
impaired when it occurred during antibiotic
administration to the rat pups. Globally,
these data suggest that antibiotic
administration early in life negatively
affects the specific immune response to a
luminal antigen when it is first introduced
during antibiotic administration.
Estimation of serum proteins showed that
the highest levels of serum proteins were
determined
in
puppies
received
Levamisol® (8.87±0.25; 1.9±0.07 &
6.7±0.22 g/dl for total protein; albumin and
globulin, respectively). Other treated puppy
groups did not show significant differences
between them and the vaccinated un-treated
group and Yomesan® treated group
(8.3±0.55; 1.98±0.07&6.32±0.33g/dl and
7.78±0.14; 1.3±1.1& 5.9±0.9g/dl in
untreated and puppies received Yomesan®
for total protein; albumin and globulin,
respectively) except the treated group with
E-Mox® which showed the lowest levels
(6.9±1.1; 2.5±0.04& 4.4±0.30 for total
protein;
albumin
and
globulin,
respectively) while un-vaccinated untreated puppies had 6.1±0.15; 3.1±0.32&
2.5±0.07g/dl for total protein; albumin and
globulin, respectively as tabulated in table
(3). These findings were obtained by the
3rd week post vaccination. In general; the
increased levels of total serum protein is
attributed to the induced antibodies which

actions and accordingly the present work
was planned to investigate the effect of
some antibiotics as E-Mox®; antiparasitic
drugs as levamisol® and Yomesan® on the
immune response of dogs to the locally
produced inactivated rabies vaccine in
addition to investigate the effect of such
drugs on the levels of serum proteins.
SNT revealed that vaccination of puppies
with the inactivated cell culture rabies
vaccine resulted in induction of specific
rabies neutralizing antibodies from the first
week post vaccination in all puppy groups
increased gradually to reach their peak by
the 4th week later then still unchanged till
the 12th month (table 1). It was visible that
the highest levels of serum neutralizing
rabies antibodies were determined in
puppies received Levamisol® (256). Other
treated puppy groups did not show
significant differences between them and
the vaccinated un-treated group (32) except
the treated group with E-Mox® which
showed the lowest antibody titer (15).
In addition, it was clear the results of
ELISA were parallel to those of SNT
showing that the highest levels of rabies
ELISA antibodies were determined in
puppies received Levamisol® (2.91). Other
treated puppy groups did not show
significant differences between them and
the vaccinated un-treated (2.5) group and
Yomesan® treated group (2.3) except the
treated group with E-Mox® which showed
the lowest antibody titer (1.5) as tabulated
in table (2).
These results came to be parallel to and
confirmed
by
the
findings
of
[17];[18];[19];[20];[21] and [22] who
stated that the cell culture inactivated rabies
vaccine is safe for all animal species and
clarified that the protective neutralizing
antibody titer should not be less than 1:5.
Regarding the effect of the used drugs on the
immune response of vaccinated puppies, it
was stated that Levamisol® has an immune
stimulant effect on treated vaccinated
puppies where it was showed that
Levamisol® fast the formation of protective
levels of specific antibodies (23). It was
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mainly composed of globulin coming in
agreement with it was stated that serum
proteins could be increased in animals after
immunization [35]. It was reported that
serum total protein; albumin and globulin
were found to be 6.1-7.8gm/dl; 3.14.0gm/dl and 1.3-3.3gm/dl respectively in
healthy dogs [36]. The albumin was found
to be decreased due to inhibition of
synthesis of albumin or an increase in
globulin concentration. Alternation in
globulin especially Gama globulin was
usually a response of reticulo-endothelial
system to antigenic stimulation (viral;
bacterial or parasitic); it was found that low
levels of serum albumin were accompanied
with high levels of beta and Gama globulins
which might be due to reduction in albumin
synthesis in the liver[37]. It was stated that
in dogs, the total serum protein, albumin
and globulin were 5.7-7.7gm/dl; 2.54.0gm/dl and 3.2-3.7gm/dl respectively
[38]. Total serum protein level was found
to be increased with age increased with
antigenic stimulation; it was showed that
there was an increase in the levels of total
serum protein due to the increased globulin
in dogs vaccinated with rabies; canine
distemper and canine parvovirus vaccines
under normal conditions[39]. It was clearly
noticed that high levels of serum proteins
were determined in a parallel manner with
high levels of induced rabies antibodies in
vaccinated
puppies
treated
with
Levamesol®, with lower levels of serum
proteins and antibodies in puppies treated
with E-Mox® which suppressed puppy
immune response.
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ﻣﺠﻠﺔ ﺑ ﺎ ﻟﻠﻌﻠﻮم اﻟﻄﺒﻴﺔ اﻟﺒﻴﻄﺮ ﺔ

ﻋﺪد  172-165 :(1) 25ﺳ ﺘﻤ ﺮ 2013

اﺳﺗﺑﯾﺎن ﺗﺄﺛﯾر ﺑﻌض ﻣﺿﺎدات اﻟطﻔﯾﻠﯾﺎت واﻟﻣﺿﺎدات اﻟﺣﯾوﯾﺔ ﻋﻠﻰ اﻻﺳﺗﺟﺎﺑﺔ اﻟﻣﻧﺎﻋﯾﺔ ﻟﻠﻘﺎح اﻟﺳﻌﺎر
ﻣﺣﻣد اﺑراﻫﯾم اﻣﺎم ،1اﻟﺳﯾد ﻣﺻطﻔﻰ اﺑراﻫﯾم ، 2ﻋﺑد اﻟﻔﺗﺎح ﻣﻧﺟد ﻋﺑد اﻟﻔﺗﺎح ، 2ﻋﺑد اﻟﻣﻧﻌم ﻣﺣﻣد ﻣﺻطﻔﻰ 2ﻓﯾﺻل ﺧﻠﯾل ﺣﻣودة

2

وﻣﺣﻣد ﺣﺳن ﺧﺿﯾر

3

1اﻛﺎدﯾﻣﯾﺔ اﻟﺷرطﺔ2 ،ﻛﻠﯾﺔ اﻟطب اﻟﺑﯾطري -ﺟﺎﻣﻌﺔ ﺑﻧﻬﺎ3 ،ﻣﻌﻬد ﺑﺣوث اﻻﻣﺻﺎل واﻟﻠﻘﺎﺣﺎت اﻟﺑﯾطرﯾﺔ ﺑﺎﻟﻌﺑﺎﺳﯾﺔ-اﻟﻘﺎﻫرة

اﻟﻣﻠﺧص اﻟﻌرﺑﻲ
ﻟﻘد ﺗم ﺗﺻﻣﯾم اﻟدراﺳﺔ اﻟﺣﺎﻟﯾﺔ ﻟﺑﺣث ﺗﺄﺛﯾر ﺑﻌض اﻟﻌﻘﺎرات اﻟﺷﺎﺋﻊ اﺳﺗﺧداﻣﻬﺎ ﻓﻲ ﻋﻼج اﻟﻛﻼب وﺗﺷﻣل اﻟﻣﺿﺎدات اﻟﺣﯾوﯾﺔ :ﻣﺛل
اﻻﯾﻣوﻛس وﻣﺿﺎدات اﻟطﻔﯾﻠﯾﺎت :ﻣﺛل اﻟﻠﯾﻔﺎﻣﯾزول واﻟﯾوﻣﯾزان ﻋﻠﻰ اﻻﺳﺗﺟﺎﺑﺔ اﻟﻣﻧﺎﻋﯾﺔ ﻟﻠﻛﻼب ﻟﻠﻘﺎح اﻟﺳﻌﺎر اﻟﻣﺻﻧﻊ ﻣﺣﻠﯾﺎ ﺑﺎﻹﺿﺎﻓﺔ
ﻟﺑﺣث ﺗﺄﺛﯾر ﺗﻠك اﻟﻌﻘﺎرات ﻋﻠﻰ ﻣﺳﺗوي اﻟﺑروﺗﯾن ﻓﻲ ﻣﺻل اﻟدم .وﻗد ﺗم ﺗﺗﺑﻊ ﻣﺳﺗوى اﻻﺟﺳﺎم اﻟﻣﻧﺎﻋﯾﺔ ﻟﻠﺳﻌﺎر ﻓﻲ ﻣﺻل اﻟدم ﻟﻛل اﻻﺟراو

اﻟﻣﻘﺎم ﻋﻠﯾﻬﺎ اﻟﺗﺟرﺑﺔ ﺑﺎﺳﺗﺧدام اﺧﺗﺑﺎر اﻟﻣﺻل اﻟﻣﺗﻌﺎدل واﺧﺗﺑﺎر اﻻﻧزﯾم اﻟﻣﻧﺎﻋﻲ اﻟﻣرﺗﺑط اﻟﻐﯾر ﻣﺑﺎﺷر

اوﺿﺢ اﺧﺗﺑﺎر اﻟﻣﺻل اﻟﻣﺗﻌﺎدل ان ﺗﺣﺻﯾن اﻻﺟراو ﺑﻠﻘﺎح اﻟﺳﻌﺎر ﻗد ادي اﻟﻲ ظﻬور اﺟﺳﺎم ﻣﻧﺎﻋﯾﻪ ﻣن اﻻﺳﺑوع اﻻول ﻟﻠﺗﺣﺻﯾن واﻟﺗﻲ
ﺗزاﯾدت ﺣﺗﻰ وﺻﻠت ﻷﻋﻠﻲ ﻣﺳﺗوي ﻟﻬﺎ ﻓﻲ اﻻﺳﺑوع اﻟراﺑﻊ وظﻠت ﻛﻣﺎ ﻫﻲ ﺣﺗﻰ اﻟﺷﻬر اﻟﺛﺎﻧﻲ ﻋﺷر .وﻗد ﻟوﺣظ ان اﻋﻠﻲ ﻣﺳﺗوي ﻟﺗﻠك
اﻻﺟﺳﺎم ﻗد ظﻬر ﻓﻲ اﻻﺟراو اﻟﺗﻲ ﺗم ﻋﻼﺟﻬﺎ ﺑﻌﻘﺎر اﻟﻠﯾﻔﺎﻣﯾزول) ( 265ﺑﯾﻧﻣﺎ ﻟم ﯾﻼﺣظ اﺧﺗﻼف ﺑﯾن ﺗﻠك اﻟﺗﻲ ﻟم ﯾﺗم ﻋﻼﺟﻬﺎ )(32
وﺗﻠك اﻟﺗﻲ ﻋوﻟﺟت ﺑﺎﻟﯾوﻣﯾزان )،(32اﻣﺎ ﻣﺎ ﺗم ﻋﻼﺟﻪ ﺑﻌﻘﺎر اﻻﯾﻣوﻛس ﻓﻘد ﻟوﺣظ ﻓﯾﻪ اﻧﺧﻔﺎض ﻟﻣﺳﺗوي اﻻﺟﺳﺎم اﻟﻣﻧﺎﻋﯾﺔ ﻓﻲ اﻟﺟﺳم
)(16ﻋن ﺗﻠك اﻟﺗﻲ ﻟم ﯾﺗم ﻋﻼﺟﻬﺎ ﺑﺎي ﻋﻘﺎر .وﻗد ﻛﺎﻧت اﻟﻧﺗﺎﺋﺞ اﻟﻧﺎﺗﺟﺔ ﻋن اﺧﺗﺑﺎر اﻻﻧزﯾم اﻟﻣﻧﺎﻋﻲ اﻟﻣرﺗﺑط اﻟﻐﯾر ﻣﺑﺎﺷر ﻣوازﯾﻪ ﻟﺗﻠك
اﻟﺗﻲ ﺗﻣت ﺑطرﯾﻘﻪ اﺧﺗﺑﺎر اﻟﻣﺻل اﻟﻣﺗﻌﺎدل واوﺿﺣت ان اﻋﻠﻰ ﻣﺳﺗوى ﻟﻼﺟﺳﺎم اﻟﻣﻧﺎﻋﯾﻪ ﻗد ظﻬر ﻓﻰ ﺗﻠك اﻟﻣﺟﻣوﻋﺔ اﻟﺗﻲ ﺗم ﻋﻼﺟﻬﺎ
ﺑﻌﻘﺎر اﻟﻠﯾﻔﺎﻣﯾزول) ،(2.91ﺑﯾﻧﻣﺎ اﻟﺗﻲ ﻟم ﯾﺗم ﻋﻼﺟﻬﺎ ) (2.5ﻟم ﺗظﻬر اﺧﺗﻼف ﻋن اﻟﻣﺟﻣوﻋﺔ اﻟﺗﻲ ﺗم ﻋﻼﺟﻬﺎ ﺑﻌﻘﺎر اﻟﯾوﻣﯾزان)، (2.3ﻓﯾﻣﺎ
اظﻬرت اﻟﻧﺗﺎﺋﺞ اﻧﺧﻔﺎض ﻧﺳﺑﻪ اﻻﺟﺳﺎم اﻟﻣﻧﺎﻋﯾﺔ ﻓﻰ اﻟﻣﺟﻣوﻋﺔ اﻟﺗﻲ ﺗم ﻋﻼﺟﻬﺎ ﺑﺎﻻﯾﻣوﻛس ) .(1.5ﺑﻘﯾﺎس ﻣﺳﺗوى اﻟﺑروﺗﯾﻧﺎت ﻓﻰ ﻣﺻل
اﻟدم ﻟوﺣظ ارﺗﻔﺎع ﻣﺳﺗواﻩ ﻓﻰ اﻟﻣﺟﺎﻣﯾﻊ اﻟﺗﻲ ﺗم ﻋﻼﺟﻬﺎ ﺑﺎﻟﻠﯾﻔﺎﻣﯾزول ،ﺑﯾﻧﻣﺎ ﻟم ﺗرﺗﻔﻊ ﻓﻰ اﻟﻣﺟﻣوﻋﺔ اﻟﺗﻲ ﺗم ﻋﻼﺟﻬﺎ ﺑﻌﻘﺎراﻟﯾوﻣﯾزان واﻧﺧﻔض
ﻓﻰ اﻟﻣﺟﻣوﻋﺔ اﻟﺗﻲ ﺗم ﻋﻼﺟﻬﺎ ﺑﻌﻘﺎر اﻟﯾﻣوﻛس.

)ﻣﺟﻠﺔ ﺑﻧﻬﺎ ﻟﻠﻌﻠوم اﻟطﺑﯾﺔ اﻟﺑﯾطرﯾﺔ :ﻋدد  ,172-165:(1)25ﺳﺑﺗﻣﺑر (2013
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