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Many times, the farmers in their 
anxiety to protect tine crop from posts 
use pesticides in doses higher than the 
recommended dose. Furadan, (Rallis India 
Ltd) a carbofuran campound, is widely 
used as a pesticide in agricultural practice. 
Th® ducks which are usually reared in 
paddy fields get exposed to the residues 
of these pesticides, sometimes at toxic 
levels and at times at subtoxic levels. 

In an experimental study undertaken 
in this laboratory, adult ducks which 
received 0.5% solution of an aqueous 
solution of furadan died while ducks 
dosed with furadan in 0.016°i~ and in 
0.012% concentrations manifested sym-
ptoms of mild nature and were cured 
with atropine sulphate (Valsala et a/. 
1983). There are reports indicating that 
low doses of pesticides have an immu-
nosuppressive effect (Wasserman et al. 
1969, Street and Sharma (1975) and 
Varshneya, et al, (1988). 

Hence an experiment was designr:d 
to study the effect of furadan at sub-
toxic I®vets on the immune system of ducks. 

Materials and Metfi~ads 

~~x~erimental ~r roups and dose l^vr.;s 

1) 24, one month old ducklings vrere 
procured from the Kerala Agricultural 
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University Duck Farm. The birds were 
tested serologically to rule out the presence 
of antibody against Ranikhet disease. 
The ducklings were grouped into 4 
groups, A, B, C and D. A, B & C groups 
served as experimental groups, whereas 
group D, served as control. 

2) Aqueous solution of furad:;n vvas 
administered per os, using a ;~ippette for 
groups A, B and Cat th~ d use rate of 
0.5 mg/kg body weig'~, 025 mr,/kg body 
weight and 0.13 mg!kg body wet, :~t 
respectively on alter.~ate days during t}ie 
two months period of experiment. All 
the ducklings were maintained on standard 
duck-feed free of aflatoxin. 

3) Assessment of humeral immunity 

After two weeks of administration 
of furadan, all the ducks were vaccinated 
with F, Lasota strain of Ranikhet diseas® 
virus (BA}~) both intranasally and sub-
cutaneously. Blood was collected from 
two we~4s post vaccination at weekly 
intervals. Naemai-t~l~aine,tion titres 
by m~rot=t:~r rr7athod as described 
by Gulka et al (198'?) were e:;:;,r:;ssed as 
log 2 values. Data wore analysed by 
analysis of variant, r,nd mean values 
were compared by c~ itical difference with 
the control using 5% level of signi-
ficance. 
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4) Evaluation of CMI response 
All the ducks were sensitized with 

1 % 2-4-dinitrochlorobenzene (DNCB) in 
acetone. DNCB was applied, on the 
back in the thoraco-lumbar region one 
cm lateral to the vertebral column. The 
sensitizing dose was applied at one site 
on the left side and the challenge dose 
was applied 14 days after the sensitizing 
dose as described by Valsala eta/. (1981). 
SI<in biopsies were taken at 24 hour 
post challenge for histopathological 
studies. 

5) Tota/ protein 

Serum protein was estimated by the 
Biurette (Calorimetric) method of Inchiosa 
(1964). 

6) Autopsy 

The ducks were sacrificed by exsan-
guination at 3 months of age. Pieces of 
bursa of Fabricius, spleen, thymus, kidney 
and liver were collected in 10% format 
saline for histopathological studies. 

Results 
There was no significant difference 

noticed in haemagglutination inhibition 
titre at the e:~d of the second week. 
But in the Srd and 4th weal: post-
vaccination, group A and B had signi-
ficantly higher haemagglutination inhi-
bition titre as compared to control values. 
But the birds in group C didn't show 
any significant difference with the control. 
In the third and fourth week, birds in 
group B htad higher haemagglutination 
titre iha~t group A, when compared to 
the cantral birds. Birds in grou;~ C and 
control h::d almost the same titre. 

Ce//-mediated immune response 
The thickness of tits skin was per-

ceptibly increased at 24 hour post 

challenge and showed a progressive 
reduction in the size at 36 hour and 48 
hours. Even though the control birds 
showed slightly higher measurement 
in thickness, it was not found to be 
significant statistically at 1 % and 5% 
level• The range of increase in thickness 
of skin at 24 hour is given in Table-2. 

Histologically, the skin biopsies 
taken from control group and B group• 
showed engorgement of the blood vessels, 
lymphatics and pronounced diffuse oedema 
of the superficial dermis. Heterophils 
along with few lymphocytes and macro-
pl-rages were also sewn (Fig. 1). The 
intensity of the reaction was more 
evident in control and group B. 

Total pr~oteirs 
The serum protein levels at the end 

of second and fourth weak post-vaccina-
tion didnot reveal any significant diff-
erence. The range of serum protein is 
given in table-3. 1~ho birds in group A 
showed the lowest level of protein. 

Gross lesions 
Tho muscular wall of the intestinal 

tract vas flabby and the lumen was 
filled with ingests. The proventriculus 
was found to be moderately dilated in 
all the experimental groups of birds 
compared to the controls. The muscular 
wall was flabby and it appeared as 
elongated fusiform structure (Fig. 2). The 
liver and kidney appeared pale. Ther© 
was no gross lesions in any of the 
other organs. 

Histopatho/ogy 

The bursa 
changes of the 
medulla of iho 

showed 
lymphoid 
lymphoid 

degenerative 
cells in the 
follicles but 

regenerative changes were noticed in the 
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Fig. 1 

Oedema and infiltra-
tion of lymphocytes 
and heterophils 
around the hair 
follicles. H & E x 200 

Fig. 2 

Dilated 
proventriculus 
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cortex (Fig. 3). This was mostly so in 
the case of birds in group A and B, 
whereas the birds in group C didn't show 
any changes in the lymphoid follicle. 
The spleen, thymus and caeca) tonsils 
showed mild to moderate degree of 
degenerative changes of the lymphoid 
cells in the birds fed on higher doses of 
furadan. There was no change in the 
liver, kidney and heart. 

There was no significant variation 
in the body weight of the birds. 

Discussion 

Valsala, et a/. (1983) observed that 
ducks dosed upto 0'032% of furadan 
died, but ducks dosed upto 0.016 and 
0.012% showed mild symptoms, which 
could be cured with atropine sulphate. 
Based on this study, three different levels 
of subtoxic doses were employed to 
study the effects of subtoxic {evels of 

Fig. 3 

The bursa showing 
loosely arranged 
lymphoid cells in 
the medulla and 
regenerating cells in 
the cortex. 
H & E x 200 

furadan in ducks .There was no mort~-
lity in any of the experimental groups. 

The ducks given higher subtoxic 
levels of furadan showed a significant 
higher haemagglutination titre compared 
with the control, indicating immunosti-
mulation at these doses. This is an 
observation not normally anticipated and 
difficult to explain. However, it may be 
pointed out that Rozakowaski (1979) and 
Varshneya et al. (1981) observed immu-
nostimulation following insecticide ex-
posure. Immunosuppression by various 
chemicals and insecticides has been 
reported by many workers (Wassermann, 
(1969), Street and Sharma (1975) and 
Varshneya, et al. (1988). But the 
immunostimulation observed has to be 
confirmed by further research, with pro-
longed exposure to insecticides and 
assessing the humoral immune response 
using different antigens. In this context, 
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Table 1. Mean HI titro during 2nd, 3rd and 4th week post vaccination 

Group 2nd week 
Nlean HI titre + S. E. 

A 4.32 ± 1.0 

B 5.32 

C 4.32 ± 0.81 

D 4.48 ± 0.67 

3rd week 4th ~veel< 
Mean HI titre + S. E. Mean HI titre -~- S. E. 

5.15 ± 9.53° 

5.82 + 0.71 * 

5.32 

5.37_ 

5.51 + U.28* 

7.15 + 0.53* 

4.98 ± 0.81 

4.82 ± 0.81 

• Significant at 5% level 

Table 2. Increase in skin thickness at 24 hours-DNCB 

Group Range mm Mean + S. E. 

A 

B 

C 

D 

2.0 to 2.25 

2.0 to 3.5 

1.5 to 2.5 

2.0 to 4A 

2.04 ± 0.09 

2.67 + 0.6 

2.1 ± 0.37 

2.6 ± 0.7 

Table 3. S®rum protein level at the third week 

Group 

A 

B 

C 

D 

Protein g/dl. Mean + S. E. 

2.29 to 3.6 

3.0 to 4.02 

x.82 to 4.26 

4.38 io 4.62 

tho opinion of Strerat and Sharma(1975)that 
the variation of response might result 
from the typ~a and route of antigen 
administration and duration of insecticide 
treatment, is noteworthy. Ther® is need 
to undertake more detailed studies em-
ploying more number of ducklings and 
making observations for longer period. 
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2.91 ±- 0.6 

3.6 ± 0.4 

3.97 ± 0.2 

4.47 + 0.1 

Valsala et al. (1931) reported 
that an increase of 2 to 2.5 mm. in the 
thickness of tho skin at 24 hour as the 
normal response in healthy ducks which 
was in agreement with the findings of 
the control group in this experiment. 
Henc® the result obtained in th® study 
on comparison with the above report that 
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the cell-mediated immune response is 
not significantly affected due to short 
exposure of furadan at this subtoxic 
levels. 

The dose dependent, decreased levels 
of protein in the A and B group might 
be due to the early degenerative changes 
of the liver and malabsorption of nutrients 
due to the dilation of the proventriculus 
which might have been caused by the 
chronic anti-cholinesterase activity of the 
furadan on the vagus nerve. 

Summary 

An experimental study ~,n~as designed 
to study the effect of three different 
subtoxic doses of furadan on the immune 
system of ducks, The results indicated 
stimulation of the humeral immune 
response at higher doses compared to 
the control. Cell-mediated immunity vvas 
not affected at this experimental schedule. 
Dose-dependent reduction in the serum 
protein level was another finding. 
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