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SUMMARY

Newcastle disease (ND) outbreaks have been reported in vaccinated poultry flocks in Nigeria
and this necessitated the need for administration of immunostimulants to improve immunity in
such birds. The immunomodulatory effects of Mentofin® (a recent introduction into Nigeria) and
Levamisole on antibody response of vaccinated chicks against ND were assessed. One hundred
day-old chicks were randomly divided into five groups (A-E). Group A: unvaccinated; B, C, D
and E were administered LaSota vaccine: at 14 and 42 days old. In addition, group C received
Levamisole, group D received Mentofin® and group E, received a combination of Levamisole
and Mentofin®orally for 3 days consecutively post-vaccinations. Blood samples were then
collected from each group. ND virus antibody titers were determined using ELISA. Maternal
antibody titre (76.55+2.35) at day-old declined at 56 day-old (3.83+0.3-7) in group A. At 14 days
post primary vaccination, peak antibody titres in groups C, D and E (62.3+4.51, 60.2+3.84 and
64.9+5.58) were significantly higher than that of group B (42.3+4.28). Also, at 14 days post-
secondary vaccination, peak titre in group E (77.943.14) was significantly higher than in groups
A, B, C and D (3.83+0.37, 44.0+3.20, 71.1£3.48 and 70.3£3.25). This study shows that
combined oral administration of Mentofin® and Levamisole significantly enhanced humoral
response to live ND vaccination and their combination has a synergistic effect.
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INTRODUCTION

The challenges of food insecurity worldwide least consumers of animal protein in Africa
particularly in developing countries like (Dalhatu and Ala, 2010).The protein intake
Nigeria have continued to receive attention of an average Nigerian is about 53.8% of
from governments and experts (Babatunde standard recommendation with only 6.0 to
et al., 2007). Studies have revealed that in 8.4 g/head/day protein of animal origin.
spite of the numerous human and natural Studies further revealed that North America,
resources, Nigeria still remains among the Western and Eastern countries consume 66,
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39 and 33 grammes of animal protein per
head per day, respectively. To increase
protein intake in Nigeria, there is an urgent
need to increase poultry production at both
household and commercial holdings.
Oluyemi and Roberts (1979) and Isika ef al.
(2006) postulated that poultry is strategic in
addressing animal protein intake shortage in
human nutrition because of its high
fecundity, fast growth rate, short generation
interval and unparalleled competence in
nutrient transformation to high quality
animal protein.

Poultry production has become a diverse
industry with a variety of interests such as
egg and broiler production, as well as
hatchery and poultry equipment business
(Oluyemi and Roberts, 2000). However,
poultry farming in Nigeria has been prone to
a heavy risk of increased disease incidences
especially Newcastle disease causing high
mortality, even when scheduled vaccination
programmes are implemented.

Newcastle disease (ND) is a highly
contagious viral disease of avian species
especially the poultry species. The disease
has deleterious effect on food security and
source of livelihoods due to heavy mortality
encountered in many countries (Amanfu,
2011). No treatment for (ND) exists yet and
vaccination is the only major control of the
disease (Fonseka, 1987). Despite
vaccinations, there are reports worldwide of
birds dying or still showing clinical
infections (Aldous and Alexander, 2001).
This could probably be due to improper
handling of wvaccines, wrong timing of
vaccinations or interference of vaccine
antigen with the maternal antibody (Rahman
et al.,, 2002) or the inability of the birds to
maintain the immunity after vaccination.
Immune failure in chickens occurs quite
often as a result of biological or chemical
induced immune suppression, variation of
avian pathogens and irregular use of
vaccines (Xie and Song, 2005). Immuno-
suppressed flocks may have high
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susceptibility to secondary infections and
poor feed conversion ratio (FCR) and
response to commonly used vaccines
(Sharma et al., 2000).

In poultry production, application of
immunostimulants has been found to be
essential in improving the immunity of
birds. Some herbal products, whose modes
of action are unknown, are -effective
immunopotentiating agents. Mentofin® is
one of such products containing volatile oils
with potent immunomodulatory effect on
immune response of birds to vaccines
(Awaad et al, 2010). Also, it reduces the
morbidity and specific lesions following
infectious bronchitis virus (IBV) challenge
infection (Barbour et al., 2008) and have
positive effect on weight gain and improves
the FCR of broilers (Carli et al, 2008).
Furthermore, Levamisole a synthetic
anthelmintic drug for animals (JECFA,
1991) has been reported to increase humoral
antibody response against (ND) LaSota
antigens in chickens (Cuesta et al., 2002). It
has also been reported that Levamisole
injected with a DNA vaccine against the
foot-and-mouth disease virus stimulated
both humoral and cellular immune responses
in conjunction with strong production of
interferon (Jin et al., 2004). Thus, this study
was carried out to ascertain the
immunomodulatory effect of Mentofin®
(which is a recent introduction into Nigeria)
and Levamisole, on broiler chicks
vaccinated with (ND) vaccine and also to
determine possible synergistic or otherwise
effect of the combination of both mentofin®
and Levamisole on the immune response of
the vaccinated chicks.

MATERIALS AND METHODS
Experimental Chickens

One hundred (100) day old broiler chicks
purchased from a commercial hatchery were
reared in open-sided cages at the poultry
house of the Department of Veterinary
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Medicine, Faculty of Veterinary Medicine,
University of Ibadan, Nigeria. The chicks
originally received no Newecastle disease
(ND) vaccinations from the hatchery as
requested for the purpose of this study. The
broiler chicks were divided into 5 groups (A,
B, C, D and E) with 20 birds in each group.
All groups were kept in separate cages with
birds allowed free access to feed and clean
water and reared under strict biosecurity
conditions.

Vaccine antigen and vaccination
Newcastle disease vaccine (LaSota) was
obtained from the National Veterinary
Research Institute Zonal office, Akure,
Ondo State, Nigeria. The vaccine was
administered to groups B, C, D and E
through drinking water at day 18 and 42 day
old.

Experimental design

Broilers in group A were unvaccinated and
were not treated with either Levamisole or
Mentofin®. Groups B, C, D and E all
received ND vaccine; in addition, group B
received no treatment with Levamisole or

Mentofin® while group C received
Levamisole at 150mg/kg (Muniret al.,
2009), furthermore, group D received

Mentofin® at 0.25ml/litre (Barbour et al.,
2008) while group E received a combination
of Mentofin® (0.25ml/litre) and Levamisole
(150mg/kg) all in drinking water for 3
consecutive days after each vaccination.

Evaluation of Newcastle disease
antibodies

About 2 ml of blood was collected from all
the Broilers in the five groups (A-E) via the
jugular vein on days 1, 14, 25, 32, 39 and 56
of age. Sera were obtained from the clotted
blood and were stored at -20°C until tested.
A commercial Enzyme linked
immunosorbent  assay  (ELISA) kit
(Affinitech, USA) was used to evaluate

(ND) antibody titres in collected sera from

239

Esan et al

the experimental birds. The ELISA
procedure was carried out following the
manufacturer’s instructions.

Statistical analysis

Mean =+ standard error of mean (SEM) of
data obtained per group was determined
using the statistical package Graph Pad
Prism version 5.01 (San Diego, USA).
Comparison between groups was carried out
by one-way ANOVA and Tukey’s multiple
comparisons  post-test for  multiple
comparisons at P<0.05.

RESULTS

The mean ND antibody titre at day 1 was
76.6+2.4 EU. The mean antibody titre at day
14 was 20.4+1.5 EU. This was done in other
to determine the appropriate time to
administer the first (primary) ND vaccine.
The maternal antibody decreased from
20.3£t1.8 EU to 3.8404 EU in the
unvaccinated (group A). The ND antibody
titres at various post vaccination periods
showed significant differences as shown in
Table 1.

DISCUSSION

Commercial broiler chickens have a limited
natural resistance to infectious diseases due
to compromised immune responses that in
turn increase risks of disease in poultry
(Balamurugan and Kataria, 2006). Naturally
occurring or synthetic compounds capable
of modulating immune responses (Kehrli
and Roth, 1990) in order to confer greater
protection against infectious agents have
been of immense interest in human and
veterinary medicine (Kehrli and Roth,
1990).

Newcastle disease (ND) has serious effect
on food security and source of livelihoods
because of heavy mortality encountered in
many countries (Amanfu, 2011). In order to
control ND, the use of vaccines is necessary
and effective vaccination depends on some
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TABLE I: Mean ND antibody titres at different post vaccination periods
Age Post vacc. period (days) Group A GroupB GroupC GroupD Group E
(days)
14 0 20.3+1.8 20.5+2.0 20.4+1.5 20.6+1.3 20.0+2.0
15 NCD Vaccination
25 7 15.4£3.0 20.9+1.7 37.943.3 324439 39.442.7
32 14 6.4+0.9 423+43 62.3+4.5 60.2+3.8 64.9+5.6
39 21 4.3+0.5 20.9+1.2 41.243.2 38.9+2.0 42.2+1.7
274 NCD vaccination
56 14 3.8404 444432 71.1£3.5 70.3+3.3 77.9+3.1
Values are expressed as mean + SEM
critical  factors  including  immune and enhanced the anti- NDV-HI antibodies
stimulators. in broilers (Awaad et al., 2010).

The ND antibody titre of the ‘1 day-old’
chicks showed a uniformly high level of
maternally derived antibody (MDA) with a
mean of 76.6+2.4 EU, this shows effective
vaccination of the breeder flock from which
the chicks originated. This is similar to
earlier reports of high MDA levels (Saeed et
al., 1988; Rahman et al,, 2002). However,
the MDA dropped at day 14 (20.4+1.5 EU)
which corroborates findings of Ibrahim ef al.
(1982) that showed that optimal titres of ND
antibodies exists during the first two weeks
of life in chicks. It should be noted that
MDA or passive immunity is the device for
the prevention of many diseases in newly
hatched chicks. Thus, MDA could be
considered as an effective means of
protection of chicks against ND till two
weeks of age (Islam et al., 2003)

The findings of this study revealed that

Mentofin® treated broilers (group D)
showed significantly higher antibody
response to ND (32.4+3.9, 60.2+3.8,

38.9+2.0 and 70.3+3.3) when compared to
the positive control (group B) which
received only ND vaccine (20.9+1.7,
42.3+4.3, 20.9+1.2 and 44.4+3.2). This
might be due to the immunomodulatory
effect of essential oils; Eucalyptus and
Peppermint contained in Mentofin®, which
has been reported to improve the ND virus
antibody titres in poultry (Carli ef al., 2008)
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The findings are similar to the reports of
Rehman et al. (2013) who reported that
Mentofin® treated broilers showed higher
consistent antibody (anti-NDV HI antibody
titre) response as compared to untreated
broilers. Similarly, the Levamisole treated
group C showed significantly higher
antibody response (37.9+3.3, 62.3+4.5,
41.2+3.2 and 71.1£3.5) when compared to
the (group B) positive control (20.9+1.7,
42.3+4.3, 20.9+1.2 and 44.4+3.2). This is in
line with reports that Levamisole increases
humoral antibody response against ND
antigens in poultry (Cuesta ef al., 2002) and
that chickens immunized with ND virus
developed a significantly higher level of HI
antibodies when treated with Levamisole
than untreated ones (Kulkarni ef al.,1973 ).
More so, this study showed that Levamisole
elicited higher ND virus antibody response
than Mentofin®, though the difference is not
statistically significant.

Furthermore, the ND antibody titre was
higher in the  Mentofin® + Levamisole
group (77.9£3.1EU) than in the Levamisole
(71.1£3.5EU) and Mentofin® (70.3+3.3EU)
treated groups especially after the booster
ND vaccination. This may suggest that the
combination of Levamisole and Mentofin®
has a synergistic effect on the immune
response and health of the tested broilers
because each compound would act at
discrete levels of the immune system and
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with differing mechanisms.

In conclusion, this study has provided
experimental evidence that Levamisole and
Mentofin® may be used as
immunostimulants in broilers vaccinated
with ND vaccine to prolong and maintain
high antibody titres in such vaccinated birds.
Further studies on cell mediated and
humoral immune responses of birds to
Levamisole and Mentofin® treatment over
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