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Diseases are in fact manifestations of the interactions between the 
disease causing agent and the immune system of the host. Once a 
disease is contracted, its outcome is largely determined by the immuno-
logical competency of the host. If the immune system is adequately 
competent, the individual survives the infection. Therefore, it would be 
a profitable proposition to attempt stimulation of the immune system in 
the management of a disease. Non—specific immuno stimulation of late 
has been extensively used as an adjunct to therapy in many infections. 
Levamisole is one of the drugs widely used as an immunomodulator in 
man and animals. However, there has been no report on the use of 
Levamisole as an immunomodulator in goats. Therefore, a study was 
undertaken to evaluate the immunomodulatory effect of Levamisole in 
normal kids and kids spontaneously affected with pneumonia. 

Materials and Methods 

Six cross—bred male kids in the age group of 2-4 months sponta-
neously affected with pneumonia (acute phase) and six age matched 
healthy -kids were used for the study. Total leukocyte count, absolute 
lymphocyte count, absolute neutrophil count (Schalm, 1965) the number 
of alpha napthyl acetate esterase (ANAE) positive lymphocytes (Giorno 
and Beverly, 1980) and Knowles, (1978) and the number of nitrobluete-
trazolium (N BT) positive neutrophils (Peacock Tomer, 1980) in unit 
volume of the peripheral blood and gammaglobulin concentration in the 
serum (Mc Ewan) 1970 and Nandakumar, 1981) were evaluated to study 
the immunological status of kids. All the kids were administered Leva-
misole (Helmonil, Alved chemicals, Madras), sub—cutaneously at the rate 
of 3.75 mg/kg body weight at the flank. The immunological status was 
monitored before Levamisole administration and two and five days after 
the administration of the drug. 

Results 

The change in the number of total leukocytes, lymphocytes, neutro-
phils, alpha naphthyl acetate esterase (ANAE) positive lymphocytes, 
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nitroblue tetrazolium (NBT) positive neutrophils in the blood and 
concentration of gammaglobulin in the serum are shown in figure 1 
and 2, 

There was significant increase in the leukocyte count (140.63%), 
lymphocyte count (137.03%) number of (ANAE) positive cells (158.70) 
neutrophil count (145.20%) number of NBT positive neutrophils 
(168.20%) and concentration of gammaglobulin (135.76%) by 48 hours 
after the administration of levamisole in clinically healthy kids. The 
immune stimulation was persistant after five days. The change in the 
leukocytic response and concentration of gammaglobulin of pneumonic 
kids was statistically insignificant. The detailed data are presented in 
the Table I. 

Discussion 

Levamisole, a commonly used anthelmintic has been reported to 
have immunomodulatory properties when half the anthelmintic dose was 
administered. In the present study immuno stimulation was observed 
48 hours after the sub-cutaneous administration of levamisole at the rate 
of 3.75 mg/kg body weight. Immuno-stimulatory effect persisted for 
five days. Immuno stimulation in kids was characterised by lympho-
cytic and neutrophilic leucocytosis. There was marked increase in the 
number of T-lymphocyte (ANAE positive lymphocyte) sub populations 
in the peripheral blood. There was also enhancement in the phagocytic 
activity of neutrophils as evidenced by in vitro NBT test. There was 
also increase in the concentration of gammaglobulin in the serum. 

According to Matsubra eta/. (1979) levamisole, stimulated antibody 
production, enhanced graft-vs-host reaction, increased the phagocytic 
ability and inhibited tumour growth. 

In vivo effect of levamisole was studied in calves (Jan, 1981) 
and chicken (Olah, 1981) and they reported immuno stimulation in those 
subjects. However, the immunomodulatory effect has not been studied 
before in goats. 

Levamisole was used along with antibiotics to treat broncho-
pneumonia in calves (Pakhomov, 1982). He observed an increase in 
the number of T-cells in the blood and gammaglobulin in the serum 
following therapy with levamisole and antibiotics. In the present 
observation, immunomodulation was not observed following levamisole 
therapy. But it is important to note that no antibiotics were used in 
the treatment of pneumonic kids. However, it may be pointed out 
that the status of the immune system of ailing kids was at a higher plane 
than the controls, which indicated that the immune system was already 
stimulated in the pneumonic kids. 

Kerala J, vet. Sci. 



Immunomodulatory effect of levamisole 73 

Fig. 1 immunological response of kids to levamisole-1 
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piq. a,g o;~gi~~~rrsponse of kids to Levamiso2o-2 
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In an already stimulated system, levamisole may not have any 
significant effect. Divakaran Nair and Rajan (1983) reported . that 
levamisole had beneficial effect only in~calves which were immunologically 
weak. Thus levamisole can be used in treating pneumonic kids when the 
immune system has not been sufficiently stimulated. 

Mathew and Mathew (1986) recommended the use of levamisole 
in the management of diseases. Tf~ey claimed that levamisole could 
stimulate and compensate the deficiencies of tf~e immune system caused 
due to introduction of exotic genes, production stress on the animals and 
the intensive methods of husbandry practices. Goats l ike any other 
l ivestock are likely to suffer from infectious diseases when they have a 
deficient irrrmune system. In such cases levamisole could help to modify 
and improve the efficiency of the immune system. Levamisole mimiced 
the action of thymopoietin when modulating the immune responsiveness. 

Summary 

/n vivo immuno stimulatory effect of levamisole was studied for the 
first time in goats. Kids, spontaneously affected with pneumonia and 
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clinically healthy kids were used for the study. On the basis of the 
leukocyte count, lymphocyte count, neutrophil count, count of the A.NAE 
positive lymphocytes and NBT positive neutrophils in the peripheral blood 
and concentration of gammaglobulin in the serum, it was concluded that 
levamisole at the dose rate of 3.75 mg/kg body weight, caused immuno 
stimulation in healthy kids. No immunomodulation was observed when 
there was sufficient immuno stimulation due to infections. Levamisole 
at 3.75 mg/kg body weight (S fC) was recommended for stimulating the 
immune system of healthy goats when out break of infections are 
prevalent or expected in a herd. 
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