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The efficacy of levamisole (LMS) hydrochloride, a standard immune modulator, was conducted on 240 
broilers using different commercial Newcastle disease (ND) vaccines. La sota, Clon 30 and Avinew 
vaccines were used in this study. Treated groups received 30 mg/kg of LMS in drinking water for 2 days 
before and 2 days after each vaccination. Vaccination program were based on routine vaccination in 
Urmia area. Blood samples were obtained from wing vein on 1st, 14th, 28th and 42nd days. Antibody 
responses were measured using haemagglutination inhibition (HI) technique. The results of this study 
show that LMS increased the antibody levels against ND and significant results were seen in Avinew 
(28th day) and La sota (28th and 42nd

 
days) vaccinated groups. Although, other treated groups showed 

higher antibody rate compare with control groups; no significant results were documented in those 
groups. In conclusion, LMS can stimulate immune system which causes better response to vaccination. 
Further studies are needed to evaluate other effective factors for each of the best results of LMS 
inclusion in broiler diet. 
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INTRODUCTION 
 
Traditionally, synthetic chemicals and antibiotics have 
been used to prevent or treat poultry diseases and have 
achieved at least partial success. However, the 
emergence of antibiotic-resistant microorganisms and 
antibiotic residues in meat are the most limiting matter to 
their expanded usage. Therefore, vaccination against 
specific pathogens has been developed with variable 
degrees of successes. Such successes depend on the 
particular factors such as special antigens, 
immunogenicity of antigens and immune stimulants. Use 
of immune stimulants for the prevention of diseases in 
poultry is considered an effective and improving area. 
Immuno stimulants are natural or synthetic substances 
able to enhance the non-specific and/or the specific 
immune responses (Anderson, 1992). 

Levamisole (LMS) is a synthetic  antihelmintic  drug  for  
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animals against stomach, intestinal and lungworms 
(JECFA, 1991). The immuno-stimulatory effect of LMS 
was first reported by Renoux and Renoux (1971( and 
was found to enhance the protection of a Brucella 
vaccine in mice. This phenomenon was confirmed with 
rainbow trout in the late 1980s (Siwicki, 1989). LMS has 
also been shown with several species to bea potent 
immune stimulants in modulation of leukocytecytotoxic 
activity (Cuesta et al., 2002), phagocytosis (Mulero et al., 
1998; Findlay and Munday, 2000), respiratory burst 
(Siwicki, 1989; Mulero et al., 1998), antibody response 
(Jeney and Anderson, 1993; Cuesta et al., 2004) and 
macrophage activating factor (Mulero et al., 1998). 
Effects of LMS as an adjuvanton vaccination efficacy 
have been debated (Morrison et al., 2000, 2001). 
Previous studies have demonstrated that cell-mediated 
immunity can be ameliorated by the inclusion of LMS in 
DNA based vaccines and chemically killed viral vaccines 
(Jin et al., 2004; Kang et al., 2005). 

Administration of LMS through dietary supplementation 
has  been  reported  to  enhance  antibody   response   to  
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Table 1. Vaccination agenda. 
 

Group 1 day 10 days 15 days 21 days 

A H120/Spray
1 

Avinew GambroGM/97 Avinew 

B H120/Spray La sota GambroGM/97 La sota 

C H120/Spray Clone30 GambroGM/97 Clone30 
 

1-Razi-IranCo. 

 
 
 

hepatitis B vaccination in humans (Kayatas, 2003B). 
Another study has reported that LMS injected with a DNA 
vaccine against the foot-and-mouth disease virus (FMDV) 
stimulated both humeral and cellular immune responses 
in conjunction with strong production of interferon (IFN) 
(Jin et al., 2004). 

Newcastle disease (ND) is a contagious and the most 
economically important disease in poultry industry 
throughout the world which is caused by the virus 
Paramyxovirus type 1 (Ali et al., 2004). It is a virus which 
has three pathotypes: lentogenic (avirulent), mesogenic 
and velogenic (most virulent) (King, 2005). Maternal 
antibodies protect birds during the first weeks of age and 
can interfere with the development of humeral immunity; 
however, they cannot avoid the rapid establishment of 
the vaccine protection (Kouwenhoven, 1993). Since ND 
can have upto 100% mortality, a regularly implemented 
vaccination program is necessary to prevent outbreaks in 
chickens (Yousuf, 2005). The purpose of this study was 
to evaluate the effect of the LMS as immune stimulants 
on antibody titers using different kind of Newcastle 
vaccines used in field. 
 
 
MATERIALS AND METHODS 
 
Birds and housing 
 

In this study, 240 Ross broiler chicks on their 1st day in three 
groups (A, B and C) were used. Each group divided into two 
subgroups (experimental and control with 4 replication each) in 
which control groups received no LMS treatment but experimental 

groups received 30 mg/kg b.w. of LMS in drinking water for 2 
consecutive days before and 2 days after each vaccination. 
Vaccination program was routine in our area which is shown in 
Table 1. Dietary and environmental conditions were identical in all 
groups. Dietary supplement was adequate based on that proposed 
by NRC (1994). 
 

 
Sera collection 

 

The birds bled from wing vein on 1st, 14th, 28th and 42nd days. 
Sera were obtained from the clotted blood after slanting the 
syringes containing the blood and allowing it to stay overnight. The 
samples were then clarified by centrifugation at 3000 rpm for 5 min. 
Sera samples were stored at -20°C. 
 
 

Haemagglutination inhibition (HI) technique titration 
 

HI was used for the detection of antibody level against ND as 
described by Anene and Onuoha (1999). 

Statistical analysis 

 
All values are reported as mean ± standard deviation (SD). The 
statistical differences among groups were assessed using Duncan 
multiple range test and analysis of variance (ANOVA). A value of 
P<0.05 was considered significant. Statistical analysis was 
performed using SAS 9.1 for Windows. 

 
 
RESULTS 
 
The ND-HI titer before vaccination (Day 1) showed that 
the chicks possessed a uniformly level of maternal 
derived antibody (MDA) titer in all groups. Antibody titer 
against Newcastle vaccination after oral administration of 
LMS (30 mg/kg b.w) is shown in Table 2 and Figure 1. 
The results demonstrated that LMS was effective in this 
study. The changes in antibody titers against Newcastle 
vaccinal viruses were measured by HI method which is a 
usual approach to trace antibody levels in serum. Almost 
all experimental groups showed higher level of antibody 
titer than control groups.  Avinew vaccinated group 
showed significant results only in 28th

 
day of study. 

Although no level of significance was seen in clone 30 
vaccinated groups; treated groups had better results 
compare to control groups. Based on results obtained 
from Table 2 in vaccinated birds with La sota, the best 
results were documented. 28th

 
and 42nd

 
days of study 

showed significant antibody titers results compare with 
control or other treated groups. 
 
 
DISCUSSION 
 
ND is one of the viral contagious diseases that infect all 
species of pet and wild birds. In order to control ND, the 
use of vaccines is necessary and effective vaccination 
depends on some critical factors which immune 
stimulators are one of them. 

LMS is a synthetic compound that has been classically 
used as antihelmintic agent in animals. Moreover, LMS 
has proven immune stimulants properties (Cuesta et al., 
2002). Recently, LMS as a chemical adjuvant has been 
investigated. A study has demonstrated that LMS 
stimulates T cell activation and increases the production 
of antibody using either a DNA vaccine or on inactive 
vaccine co-administered with LMS (Jin et al., 2004; Kang 
et al., 2005) which is correlated with our study especially 
in amelioration of antibody  titer.  In  mammals,  LMS  has  
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Table 2. Antibody titers against Newcastle disease within a period of 42 days. 
 

Vaccine group Subgroups 1 day 14 days 28 days 42 days 

Avinew 
Control 5.38 ± 0.30 3.40

c 
± 0.28 4.61

c 
± 0.09 5.25

c 
± 0.51 

Experiment 5.40 ± 0.38 3.48
bc 

± 0.25 4.77
b 
± 0.11 5.27

c 
± 0.48 

      

La sota 
Control 5.34 ± 0.46 3.60

ab 
± 0.42 4.81

b 
± 0.13 5.56

b 
± 0.14 

Experiment 5.31 ± 0.54 3.72
a 
± 0.36 4.98

a 
± 0.16 5.73

a 
± 0.31 

      

Clone30 
Control 5.29 ± 0.39 3.33

c 
± 0.27 4.51

c 
± 0.22 5.13

c 
± 0.35 

Experiment 5.36 ± 0.29 3.37
c 
± 0.40 4.55

c 
± 0.31 5.21

c 
± 0.28 

Significance NS * ** * 
 

*, All expressed as mean and standard deviation (SD); Mean in columns with different letters were significantly different (NS, Not 

significant; *p < 0.05; **p < 0.01). 
 
 

 

 
 

Figure 1. Effects of LMS on the antibody titers against 
Newcastle disease (ND). *p<0.05, **p<0.01. 
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been shown to increase serum lysozyme activity, serum 
antibody titers after immunization, the number of 
leucocytes, phagocyte activities, the expression of 
cytokines by macrophages, lymphocyte proliferation and 
anti-tumor responses (Tempero et al., 1995; Holcombe et 
al., 2001). In humeral immunity, we almost reached the 
same results in broilers based on results shown in Table 
2 specially using La sota vaccine in which significant 
increased antibody titers on 28th and 42nd days were 
seen. Beside the activation of innate immunity, removal 
of any negative regulator(s) is also beneficial and has 
effect for the immune activation. LMS has been 
demonstrated by Song et al. (2006) previously to down-
regulate the expression of suppressor of cytokine 
signaling 1 and 3 (SOCS 1 and 3), a key negative 
regulator of the JAK/STAT pathway. Also, down-
regulating SOCS 1 by siRNA during the vaccination leads 
to a significantly increase of the antigen-specific immune 
responses (Song et al., 2006). LMS enhances the innate 
immune response as it does with the acquired response 
(acting as an adjuvant). It is documented that cells 
treated with LMS enhanced their cyclic guanosine 
monophosphate (cGMP) levels, which also increased 
microtubular assembly and cell mobility (Anderson et al., 
1976); all these activities could be possible reasons of 
significant results in our study. 

LMS as an immune stimulants can promote recovery 
from immune suppression states (Mulero et al., 1998; 
Sakai, 1999) and also can enhance both the innate and 
specific humeral and cellular immune responses (Li et al. 
2006). Therefore, in condition of infection with immune 
suppressive disease such as infectious bursal disease 
(IBD) and chicken infectious anaemia (CIA), it could be 
much better to use LMS as vaccine adjuvant. 

LMS has been reported to increase humeral antibody 
response against La sota antigens in chickens (Cuesta et 
al., 1993). Chickens immunized with ND virus (NDV) 
developed a significantly higher level of HI antibodies 
when treated with LMS than untreated ones (Kulkarni et 
al., 1973). We confirmed the same results especially in 
La sota vaccinated group whose significant results were 
seen on 28th day of study until end of rearing period 
(42nd day). These correlations between our study and 
Kulkarni et al. (1973) studies completely showed 
accuracy of our study but in this study, we tried to find out 
the response of other vaccines beside La sota such as 
Avinew and Clone 30. A study revealed that LMS 
treatment of IBD virus (IBDV) infected chicks was able to 
restore their immune responses to sheep red blood cells 
(SRBC) to a level comparable to that of uninfected 
controls (Singh and Dhawedkar, 1993). It is interesting to 
note that the immune modulatory effect of LMS was 
observed only in birds which had undergone immune 
suppression due to prior IBDV infection. These findings 
confirmed the earlier observation that this drug did not 
increase the immune response above the normal level in 
immunologically    competent    hosts     (Symoens     and  
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RosenthaI, 1977); therefore, usage of LMS while the flock is 

in immune suppression condition could be much beneficial 
than healthy situation. In a separate study, a higher 
functional antibody level (HI) in chickens has been seen 
(Yin et al., 2006). Based on this study, LMS can enhance 
lymphocyte proliferation both in mice and chickens (Yin et 
al., 2006) indicating its ability to induce cellular immunity, 
which was confirmed by its ability to induce a high level of 
IFN-gamma (IFN-γ). Furthermore, LMS do not only 
improve the humeral response but also induces a cell-
mediated response to killed NDV vaccine, which in turn 
produces sustainable immune responses (Yin et al., 
2006; Chawak et al. (1993). LMS may act as a 
multifunctional modulator after immunization to mediate 
the cell-mediated response of T cells, and at the same 
time promote activated B cells to produce antibody; this is 
another possible method of LMS to stimulate immune 
system. Higher functional antibody level (HI) in chickens 
which has also been seen in our study, completely 
proves mentioned notions. 

Cytokines have critical roles in the development and 
maintenance of immune responses. IFN-γ, a signature 
Th1 cytokine, mediates the killing of organisms and is 
responsible for protection against a variety of intra-
cellular infections. Interleukin-4 (IL-4), a Th2 cytokine, 
can promote B cell differentiation and enhance the 
production of antibodies by sensitized B cells (Belardelli, 
1995) which can be another pathway of higher antibody 
levels in LMS treated groups because LMS stimulate the 
T cells to induce cytokines (Yin et al., 2006). 

In summary, the results presented in our study 
demonstrate that LMS as an adjuvant can activate 
immune system via different pathways. Vaccination and 
immune stimulators are widespread areas in poultry 
industry and more investigation is needed based on other 
factors that affect immune responses. 
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