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Effect of Oral Levamisole Hydrochloride on Humoral Immune Response
and Serum Proteins of Broilers
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Abstract: Levamisole hydrochloride was crally administered at 3.75, 7.5, 15 and 30 mg kg~' b.w. doses to
different groups of broiler chicks on Day 7.8,9,28,29 and 30 along with the primary and booster inoculations of
Ranikhet-La Sota and Sheep Red Blood Cells (SRBC) on Day 7 and 28. The Humoral immune response and
serum proteins were observed. Levamisole hydrochloride in all dose levels tested showed elevated antibody
titres against La Sota and SRBC and elevated total serum proteins and serum globulins.
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INTRODUCTION

The use of Immunomedulators in poultry production
shows an increasing trend in the last few years .Since the
present day poultry 1s subjected to variety of stress-
associated  immunosuppression, the  use of
immunomodulators would be one of the important
practices m poultty industry. In this study numerous
compounds such as VitaminE, Selenium, Levamisole, etc.
are frequently used as immunomodulators. Levamisole
hydrochloride, an imidazothiazole group, was reported to
possess immunomodulatory properties in stressed birds!',
The present study was taken up with the objective of
assessing the immunomodulatory properties in healthy
broilers against two different antigens viz..Ranikhet-La
Sota and Sheep Red Blood Cells and the influence on
SeruIn proteins.

MATERIALS AND METHODS

Day old sexed male broiler chicks of ‘cobb’ strain
were randomly divided into groups of six chicks each. The
chicks were leg banded and reared in three-tier individual
cages (12x12x1®) and reared for & weeks. Feed and water
were provided ndividually ad libitum under standard
managemental conditions. The broilers were fed with
standard broiler starter mash and finisher mash from 0-4
weeks and 5-8 weeks, respectively.

Levamisole hydrochloride was orally administered at
3.75, 7.5, 15 and 30 mg kg~ body weight doses to
different groups of broiler chicks on day 7,8,9, 28, 29 and
30 along with the priming and booster moculation

with Ranikhet-La Sota and SRBC on day 7 and day 28
(Table 1).+

Blood parameters such as total serum protein, serum
albumin and serum globulin and 1mmunological
parameters such as Haemagglutination antibody titre
against La Sota and SRBC were observed (Table 2).

For estimation of Haemagglutination inhibition titre
against Ramkhet La Sota antigen, microdilution
technique, as described by Giamborne!! using V bottom
microplates was followed  For estimation of
Haemagglutination antibody titre against Sheep Red
Blood Cells, the methed described by Van Der Zipp™ was
followed. For estimation of total serum protein, serum
albumin and serum globulin, modified Biuret and Dumas
method™ using SPAN KIT (code 25931) was followed.

Antigens used: La Sota: Ranikhet Disease virus-La Sola
Strain was used to produce antibodies against Ranikhet
disease virus.

Sheep red blood cells: The Sheep Red Blood Cells (SRBC)
were obtained from six Mecheri sheep and washed three
times in physiological saline solution and then packed.
The 0.25 mL of packed SRBC mixed with 0.75 mL of
physiological saline served as antigen. This antigen was
injected intramuscularly 0.5 mT, each in both the thighs of
the bird.

RESULTS AND DISCUSSION

Levamisole hydrochloride has been reported to
increase humoral antibody response agamst La Sota
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Table 1: Effect of levamisole hy drochloride(oral administration) on HI titre (log;) against L.a Sota antigen in broilers

HI titre
Dose of Levamisole
(mg_kg™' bw) Day7 Day 14 Day 21 Day 28 Day 35 Day 42 Day 49 Day 56
Control 2.09+0.01 2.4140.05 2.6540.05 2.87+0.04 2.8040.05 2.69+0.05 2.6240.04 2.4140.05
3.75 2.04+0.01 2.40+0.09 2.62+0.04 2.90+0.04 2.90+0.04 2.69+0.05 2.62+0.04 2.41+0.05
7.50 2.09+0.12 2.4040.09 2.7240.01 2.904+0.04 2.8040.04 2.69+0.05 2.6140.07 2.49+0.05
15.00 1.91+0.12 2.31+0.08 2.65+0.05 2.87+0.04 2.73+0.00 2.53+0.07 2.41+0.05 2.27+0.05
30.00 2.16+0.07 2.4940.05 2.734£0.05 2.9040.05 2.904+0.04 2.73+£0.05 2.5740.06 2.454+0.06
Table 2: Effect of levamisole hydrochloride (oral administration) on Haemagglutinin antibody titre (logy)against SRBC in broilers
Haemagglutinin antibody titre
Dose of Levamisole
(mg Kg~ ! bw) Day 7 Day 14 Day 21 Day 28 Day 35 Day 42 Day 49 Day 56
Control 0.00+£0.00 1.86+0.09 1.55+0.05 0.86+0.29 2.0420.15 1.79£0.09 0.8640.29 0.00=0.00
3.75 0.00+£0.00 1.86+0.09 1.46+0.16 0.86+0.29 2.05+0.05 1.79+0.09 1.03+0.24 0.00=0.00
7.50 0.00£0.00 1.86=0.09 1.55+0.05 1.0320.12 2.11£0.07 1.86=0.09 1.19+0.12 0.33+0.21
15.00 0.00+£0.00 2.09+0.12 1.72+0.09 1.39+0.12 2.49+0.05 2.05+0.05 1.46+0.16 0.86+0.29
30.00 0.00+£0.00 2.1140.07 1.79+0.09 1.46+0.16 2.4940.05 2.14+0.12 1.79+0.09 0.86+0.29
Table 3: Effect of levamisole hydrochloride (oral administration) on serum REFERENCES
proteins (g96)
Total serum . ..
Groups proteins Alburmin Globulin 1. Gla.n}brone, I .].? 1982, A study of the toxicity of
Control 3 0240.02 1.0120.00% 2004002 purified aflatoxin Bl on the immune system of
Levamisole broilers. Poult. Sci., 60: 1471.
—1 ht* ans Lk ..
3'75 me klg bw 3.19:£0.02 1.01:£0.01 2.18£0.01 2. Vander Zijpp, A.T., K. Frankena, J. Boneschanscher
EvVamisole . . .
7.50mg ke! bw 3,910,017 1.01:40.01% 2,200,025 aqd M.G.B. Nleuwlapd, 1983. Genetic gnaly.sm of
Levarnisole primary and secondary immune responses in chicken.
15.00megkeg? bw  3.30£0.02° 1.0140.00% 2.2040,02°" Poult. Sci., 62: 565-572.
Levamisole : - : :
30.00meglke bw  3.2050.05" 1.00£0.01%% 2080006 o Vgﬂey?l?" 198_0' Practical (311111031 BliOCthlsuyaSth
Mean values within each column bearing atleast one common superscript Ed. Wilham Hiermann medical books Ltd., London,
do not differ significantly, *p<0.05, **p<0.01 as compared to the control pp: 550-555.

4. Gavkare, S.K., M.B. Gujar and A. Aziz, 1991. Effect of
antigen in chicken™”. In the present study, Levamisole Levamisole on immunoconglutinin in  chicks
hydrochloride in all the doses given, produced elevated vaccinated agamst Rankhet disease. Ind. Vet ],
antibody titres against La Sota antigen;, but produced 68: 1105-1108. _
significant tise in antibody titres only against SRBC. 5. Chawak, MM, B. Rajmane and A. Ranade, 1993.
Levamisole hydrochleride produced a significant (p<0.01) Effect of LBYMISOIB_ on p.erformal.lce apd
. . . . . immunomodulation against Ramikhet disease 1n
increase in total serum proteins and globulin levels in all . : )
the doses tested: But did not produce any change in broilers under stress. Ind. I. Anim. Sci., 63: 1060-1061.

L P Y ohang 6. Kamatak, B.C., S.K. Shukala, Mahesh Kumar and
serum albumin Table 3. These results are in agreement .
i [ i . V.P. Dixat, 1993, Immunomodulatory effect of
with that of Kamatak' TLevamisole hydrochloride . . .
v heloed th ; b ref S levamisole on the antibody response to Ranikhet
apparent Yy hielped the antlgeps Wil IeleTence to aptlgemc disease vaccine. Ind. J. Vet. Med., 13: 48-51.
presentation and effective participation m  the 7. Krakowski, L., J. Krzyzanowski, Z. Wrona and

immunological cascade of events resulting in substantial
humoral antibedy response'”. Of the two antigens tested,
the humoral antibody response was better with respect to
SRBC than with La Sota. The SRBC 1s relatively an
unnatural antigen and this could be the reason for
Levamisole hydrochloride’s greater
producing humoral antibodies.
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AK. Siwicki, 1999. The effect of nonspecific
mmmunoestimulation of pregnant mares with 1, 3/1 , 6
glucan and levamisole on the immunoglobulins levels
m colostrum selected indices of nonspecific cellular
and humoral immunity in foals in neonatal and
postnatal period. Vet. ITmmunol. Immunopathol.,
68:1-11.



