Tovenes Of Susic ava Crmecet
ETE INARY

Journal of Basic and Clinical Veterinary Medicine

2022; 3(2): 48-52

Official Journal of Veterinary Faculty of Islamic Azad University
Urmia Branch

Istamic Azad University Journal Homepage: jocvm.iaurmia.ac.ir
Urmia Branch

Original Article

Evaluation of effects of Levamisole hydrochloride on the humoral immune response
of broiler chickens vaccinated against Infectious Bursal Disease (IBD)

Arzhang Mokhtarzadeh !, Mehdi Rezaei %*

! Veterinary Medicine Graduate, Faculty of Veterinary Medicine, Urmia Branch, Islamic Azad University, Urmia, Iran
2 Department of Clinical Sciences, Faculty of Veterinary Medicine, Urmia Branch, Islamic Azad University, Urmia, Iran

ARTICLE INFO ABSTRACT

] Infectious bursal disease (IBD) is one of the factors that weakens the
Received: 27 October 2022 immune system, which causes severe economic damage to the poultry
Accepted: 10 January 2023 industry. Levamisole hydrochloride as an anti-parasitic drug also has

. immunogenic effects. This study was aimed to investigate the stimulating
DOI:10.30495/jbcvm.2023.1971516.1031 and strengthening effects of Levamisole hydrochloride on the immune

system of broiler chickens vaccinated against infectious bursal disease. A

KEYWORDS: total .of 1.08 one-dzfly-ol.d chicks (Ross308) Were divided into three grf)ups

) considering 18 chicks in each group. In the first group, oral Levamisole
Broiler hydrochloride from the first day until the end of the breeding period and
ELISA in the second group, was administrated simultaneously with the
Infectious Bursal Disease infectious bursal disease vaccine from the 19th day until the end of the
Levamisole hydrochloride breeding period. The third group (control) did not take any medicine.

Blood samples were taken from each group on the 29th and 40th days for
ELISA test and the percentage of blood lymphocytes. The statistical
results showed a significant difference in the effect of Levamisole
hydrochloride in the first and second groups compared to the control
group (P<0.05). The weight of the cloacal bursa and spleen increased in
the study groups compared to the control group at the end of the period.
According to the results, it can be concluded that Levamisole
hydrochloride can strengthen the immune effect of IBD vaccine.

FHE )92 & lons Al B WSl (S (S dxge Jlyge9 (deul Gl 2 IS ) Jgsmely) Sl T o)
TS s3ee < 03l it S35

el cdsagyl oMol T oIS cbpagy iy s ol oSy o, fpals gy

Ol cduagyl o oMol ST oKl cdog, ] Aty ¢ K jeold 0uSitils o o0lSlo 3 gl 09,8 "
oaSe
o el ol 5l Ban a8 0 3y Hab Cato @ pal (ealaill Ojlud o Cal ol g 008 T Jelse I (S glgis @ (IBD) Ggie oy olown
0j9) Sy drgx dala VoA S Bl (oo Sgde ym len e podd STy B0 o argr ol whese 2 WLIS g 0 Jojely) (ugl 5 (S ol
Jo3eelsd ps3 09,5 5 Shoan 029 bk U sl 59 3 (Shgs w9008 Jgsuels) ) 05)5 s i 09,5 y2 )3 d292 VA (53,5 Jlai 3 L 095 4w & (ROSS308)
20955 0 Jl S Aiged )5 Bpas (29)l3 g (0L3) pgw 09)S D 295 (B9 093 0Lk B oy Jl (Sshe g Solem STy b plosen (SThgs IS e
b oold 5 p93 9 Jgl 09,5 50 0S50 Jgieslsd s9)ls 5l o)l (tme glis ik ()bl @l b 85 8 lacumgil a0 o I3V sl ¥ 9 YA )
S b wxd Olg ol 4 a8l Gl o)ed bl 3 JyES 09,8 4 Cund adllas )50 (slo 095 53 Jlrbo o (SToST oy 1jg (P<e/+0) 351 J S 09,8
8 s |y 1BD STy ol 31 l55 (oo 0l 900 Jgieely)
Ll 5)0 Jaislsd (ghe (oyg (6olont d Y1 ¢S dasn 155 S 2jly

* Corresponding author: mehdi217mr@yahoo.com
©2022 Islamic Azad University, Urmia Branch. All rights reserved.

This work is licensed under a Creative Commons Attribution 4.0 International License.



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

49 Journal of Basic and Clinical Veterinary Medicine

INTRODUCTION

Infectious bursal disease (IBD), in addition to
having clinical signs and related mortalities, is
also a suppressive immune system. The virus
is a member of the Birnaviridae family and has
two serotypes (serotypes 1 and 2). The Target
of the virus is to destroy the B lymphocytes of
cloacal bursa and cause depletion of this
organ. Timely vaccination based on virulence
and antigenic diversity is one of the important
prevention methods. Commercially available
vaccines include live attenuated (mild, mild
intermediate, intermediate, intermediate plus,
or ‘“hot), viral vectored recombinant and
inactivated vaccines [1, 2]. Levamisole HCI is
a synthetic anthelmintic drug for the animals
and poultry. The mechanism of action of the
drug is through neuromuscular toxicity. In
addition to the anti-parasitic properties of
Levamisole, it also strengthens the immune
system [3,4,5]. The first immunization of
Levamisole on mouse against Brucella abortus
was reported by Renoux on 1971[6]. Over the
years, Levamisole has been widely used in
human and animal medicine for its immune
properties as well as the treatment of
autoimmune, chronic and recurring diseases
and its anti-cancer properties [4]. The results
of numerous studies show that Levamisole is
stimulant of immunity system due to its
immunization with the activation of
macrophages and secretion of IL, and
cytokines. Levamisole can cause modification
of cell immune responses on host immunity
which functions of macrophages and T
lymphocytes can be better. Levamisole also
increases the number of T cells and the ratio of
(CD4/CD8) cells. On the other hand,
secretions of cytokines caused stimulation and
differentiation of T cells activities and

subsequently simulated the B cell [3, 7, 8].
Therefore, this study was carried out to specify
the immunomodulatory and reinforcement
effect of Levamisole on antibody titer against
the infectious bursal disease vaccine.

MATERIALS AND METHODS

The 108 one-day-old chickens (Ross308) were
divided to three equal groups (with three
replications). From day one to the end of the
period, the rearing conditions were the same
for all chicks and the only difference was in
the Levamisole medication schedule. The first
group (G1), oral Levamisole hydrochloride at
a dose of 10mg/kg were administered from
day one to the end of the breeding period. The
second group (G2), oral Levamisole
hydrochloride at a dose of 10 mg/kg was used
simultaneously with Infectious Bursal disease
—vaccine to the end of the breeding period.
The control group (G3) did not take any
medicine. Oral IBD vaccine was used on the
19" day. Blood samples (wing vein) were
taken at days 29 and 40 and evaluated by
ELISA testing (IDEXX standard Kkit) to
evaluate the antibody titer against infection of
IBD. The Differential Leukocyte Count (DLC)
test was performed on blood samples and the
percentage of blood lymphocyte concentration
was calculated after preparing the blood
sample and Giemsa staining. The weight of the
Cloacal bursa and spleen organs in the studied
groups was recorded at the end of the breeding
period (day 40). For analyzing data, software
SPSS15 and Tukey testing were used.

RESULTS
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The results indicated that a significant
difference of (P<0.05) was seen between the
groups in terms of the antibody titer and
percentage of blood lymphocytes
concentration (Tables 1 and 2). On day 29 of
the breeding period, the mean antibody titer
against IBD virus in the first group (G1) was
significantly different from the second and
control (G2 and G3) studied groups (P<0.05).
On day 40 of the breeding period, the mean
antibody titer against IBD virus in the first and
second groups (G1 and G2) was significantly
different from the control (G3) groups
(P<0.05). There was no significant difference

among the first (G1) and second (G2) groups
on day 40 in the view of antibody titer
(P>0.05). The percentage of lymphocytes on
days 29 and 40 in the first and second groups
was significantly different from the control
group (P<0.05). The weight of the Cloacal
bursa and spleen increased in the first and
second groups compared to the control group
at the end of the breeding period (Table 3). No
signs of disease or dangerous challenges were
observed from the beginning to the end of the
breeding period in the studied groups.

Table 1. Comparison of the mean and standard deviation (Mean + SD) of antibody titer on days 29 and 40 among the studied groups.

Group Day

29 40
Gl 708.78 £168.92 2104.22 +134.85+¢
G2 44839+ 177.5° 2031.11 £ 194.522
G3 401.78 £70.39° 1613 +£96.53°

Note: Different letters and the numbers in each column above indicate the existence of a significant difference at the 95% level among

the groups (P<0.05)

Table 2. Comparison of the mean and standard deviation (Mean + SD) of percentage of lymphocytes on day 29 and 40 among the

studied groups.

Group Day

| 29 40
G1 75.67+1.75¢% 75.89+1.32°2
G2 7128 £2.54° 7422 4+232°
G3 63.78 £3.35°¢ 60.83 £2.09°

Note: Different letters and the numbers in each column above indicate the existence of a significant difference at the 95% level among

the groups (P<0.05).

Table 3. The weight (gr) of Cloacal bursa and spleen at the end of the period (day 40) among the studied groups

Group Organ

Cloacal bursa spleen
G1 11.3 7.0
G2 10.9 7.2
G3 9.9 6.5

Note: Different letters and the numbers in each column above indicate the existence of a significant difference at the 95% level among

the groups (P<0.05)
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DISCUSSION

IBD is a viral disease that suppresses the
immune system. Although the
immunosuppression caused by IBDV s
principally directed towards B lymphocytes,
an effect on cell-mediated immunity has also
been demonstrated [1, 2]. Levamisole
hydrochloride, an imidazole-thiazide group
derivate, is an effective and safe broad
spectrum anthelmintic commonly used in
veterinary and human medicine. In addition,
the drug has immunogenic effects [9]. The use
of the factors that stimulate and strengthen the
immune system can be considered as a
strategy to adjust and increase the response of
the immune system after vaccination. This
study indicated the effect of stimulating and
reinforcing of Levamisole hydrochloride on
the immune system of broilers vaccinated
against infectious bursal disease. Several
studies show the effects of stimulating and
modulating the immune system of birds by
Levamisole during the suppression of the
immune system and the use of vaccines [10,
11, 12, 13]. Basically, Levamisole does its
immunization by activating macrophages and
also increases the production and secretion of
cytokines. In this process, activated T
lymphocytes can stimulate humoral immunity
[3, 7,9, 14]. Abraham et. al showed that a low
dose of Levamisole has stimulatory effects
upon secretion of thymus and thymopoietin in
the chickens. These hormones stimulate
cellular immunity and indirectly stimulate
humoral immunity [7]. Soppi et al. showed
that Levamisole is able to enhance both
humoral and cellular immune responses in
normal chickens [15]. Singh et. al indicated
the moderating effects of immunity by
Levamisole in Leghorn chickens that were
infected with infectious bursal virus [16].
Shomali et al. showed that administration of
Levamisole in a repeated regimen increased

cell-mediated immunity (CMI) response
against Al (HON2) virus and decreased virus
shedding in quails [17]. Analysis of the data
from this study, shows the effect of stimulating
and strengthening of Levamisole on immune
system bird. On the 29™" day after vaccination,
the significant difference in the antibody titer
of the first group compared to the second
group and the control indicated a quick
response and better and stronger effects of
Levamisole in the first group, which was
taking the medicine from the first day
(P<0.05). On the 41" day after vaccination,
there was a significant difference in the
antibody titer in both the first and second
groups compared to the control group,
indicating the immunomodulation effects of
Levamisole (P<0.05). The increase in the
weight of the Cloacal bursa and spleen in the
first and second groups compared to the
control group at the end of the period (day 40)
and the significant and permanent difference in
the percentage of blood lymphocytes (P<0.05)
in the first and second groups in comparison
with the control group indicate the stimulation
of immune organs. According to the results of
this study and a review of other researches, it
can be concluded that the use of Levamisole
hydrochloride  drug is  effective in
strengthening and stimulating the immune
system. Also, the consumption of the drug
from the first day can cause a rapid response
and production of antibodies against the bursal
vaccine virus.

CONCLUSION

Due to its reasonable price, convenient use,
low side effects, and according to the results of
this study and other studies, Levamisole
hydrochloride drug can be a suitable option to
strengthen the immune system in birds.
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