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Aflatoxin has been demonstrated 
to have. significant biological effect iii 
ducks. .One of the important effect is 
immunosupprEssion and in different 
species of anima's and birds, aflatoxin 
was demonstrated to have immuno-
suppressive effect But the immuno-
suppressive effect of this toxin 
in ducks or the embryos has not 
been demonstrated yet although ducks 
have been shown to be very sen-
sitive to the effects of aflatoxin. 
Horn*ever, it has been shown that 
aflatoxin is an immunosuppressant in 
chicken (Taxton and Ha_nilton, 1971; 
Campbell et al. 1983). The aflatoxin 
consumed by the ducks along with the 
feed gets metabolised in the liver 
and they also get stored in various 
tissues of the organ systems including 
the eggs. The residues of. aflatoxin 
have been demonstrated in chicken 
embryos (Ogbat<iu and Bassin, 1979; 
Smith e,f al. 1975). , In the ducks also 
the aflatoxin consumed spill over into 
the embryos and this toxin is likely to 
be harmful to -the embryos. In this 
investigation ~ duck embryos were 
acirrlinistered aflatoxin and its effect 
on the "immune systerli "was studied. 
T$e observations made .havebeen 
presented and discussed. 
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Matezials and Methods 

Sixty embryonated duck eggs on 
the 10th day of incubation obtained 
from the duck farm _ of the Kerala 
Agricultural University were used for 
the experimental purpose. They were 
randomly divided into four groups of 
fifteen eggs each. 

Group 1 
Pure- aflatoxin B, (Sigma Cherrlical 

Co., St. Louis USA) dissolved in recti- 
fied spirit was inoculated into the 
embryos at a dose rate of 0.01 fig/egg 
by air cell route. 

Group 11 
Pure aflatoxin B, dissolved in 

rectified spirit'was inoculated at a dose 
rate of 0.005 Ng/egg by air cell route. 

Grou p III 
0.02 ml of rectified spirit was 

inoculated by air cell route. 

Group IV 
Served as uninoculated control. 

Parameters studied: 
Five embry.Qs each:from the above 

four groups were sacrificed. gn...the 
14th day, 21st day aril .28th ~ day of 
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incubation. Embryos were weighed and 
spleen, bursa, thymus and caecal tonsils 
were dissected out and weights were 
recorded separately. 

The bursa, thymus, spleen and 
caecal tonsils were examined for gross 
lesions. Tissue samples from the 
above organs were collected in 10 
per cent buffered neutral formalde-
hyde for histopathology. Tissues were 
processed by routine paraffin embedd-
ing technique (Armed ForcEs Institute 
of Pathology, 1968). Paraffin sections 
were stained routinely with hema-
toxylin and eosin method of Haris and 
described by Disbery and Rack (1970). 

Results 

14th day of incubation: 

The weight of the embryo, bursa, 
thymus, spleen and caecal tonsils are 
given in Fig. 1, 2, 3, 4 and 5. 

On the 14th day of incubation 
there was no significant difference 
between the weight of lymphoid organs 
of embryos in the experimental and 
the control ,group. There was also 
no change in the histological appea-
rance of different lymphoid organs at 
this period of incubation. 

21st day of incubation: 

Embryos dosed with 0.01 f'g of 
pure aflatoxin B, showed significant 
reduction in the weight of the embryo, 
bursa, caecal tonsil and thymus. There 
v~Tas no significant change in the weight 
of the embryo and organs in the group 
administered 0.005 (~g/egg and in the 
control groups. 

28th day of incubation: 

There was significant reduction in 
the weight of the embryo, spleen, 
bursa, caecal tonsil and thymus in the 
embryos dosed with 0.01 f~ g of pure 
of latoxin B, compared to the control. 

In embryos dosed with 0.005 fig of 
pure aflatoxin B, there was significant 
reduction in the weight of the spleen 
and bursa. 

There was no change in the weigh 
of the embryo and other organs in 
group III and IV in any of the obser-
vation periods. 

There was no significant patho-
logical changes in the organs of 
embryos examined on the 14th day of 
incu>✓ ation. On the 21st day of incu-
bation there was appreciable histo-
logical changes in both group I and II. 
However changes were quantitatively 
and qualitatively more in group I on 
day 21 and 28. 

The bursal lymphoid cells were 
few, loosely arranged and scattered. 
There was pronounced interstitial 
oedema. The lymphoid cells were 
smaller in size, the nucleus was con-
densed and the nuclear chromatin in 
many cells v~~ere sparse, scattered, 
granular and the cytoplasm was vesi-
culated. There was no evidence of 
sheeting of lymphocytes, they were 
disorganised. 

In the caecal tonsils the lymphoid 
cells were few, loosely arranged and 
oedema was pronounced. Aggregation 
and follicle formationwerenot evident. 

The thymus revealed only a few 
patchy lymphoid aggregates. The 
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cellular pleomorphism was .more 
evident. The epithelial cells v~rere few 
and scattered. The lymphoid aggre- 
gates had no germinal centres.. The 
lymphocytes were inactive and cells in 
mitotic division were only few. There 
was moderate degree of interstitial 
oedema. 

The spleen contained only . few 
lymphoid follicles. Even in these-folli-

cles cells were loosely arranged with-
out germinal centre formation. . The 
spleen was congested. The periarte-
riolarsheath contained only few lymph-
oid cells. 
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There was no histological changes 
in any of the organs examined in 
group III or IV. 

Discussion 
The data on the weight of the 

important lymphoid organs like the 

.. 

bursa, thymus, `spleen and caecal 
tonsils showed significant dose and 
time dependent reduction in the weight 
indicating that the toxin had significant 
effect on the ontogenesis of these 
organs. These organs have to play an 
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important role in thepost-natal develop-
ment of the immune system iri ducks 
and the suppression of .the weight of 
these organs is a morphological indic-
ation of retarded growth and this will 
perforce lead to.. immunosupp.rEssion, 
The gross changes v~rere correlated 
with the histologic changes. There was 
perceptible qualitative and quantitative 
difference in the development and 
distribution of the lymphoid cells .in 
these organs. The lymphoid cells 
lacked blastoid transformation and 
showed indications of degenerations. 
There are clear indications which 
demonstrates that the toxin has a 
significant immunosuppressive effect 
on the immune system. This obser-
vation is significant as it clarifies that 
aflatoxin ~>vrhen consumed in low does 
by ducks along with the diet will be 
passed onto the embryos and duck-
lings and this wi 11 lead to immuno-
suppressive effect, poor hatchability, 
precipitation of infection during 
neonatal period and poor post natal 
survivability: 

The immunosuppression induced 
by aflatoxin will naturally make the 
embryo susceptible for infection and 
during hatching time if the hatchery 
hygiene is not perfect, these embryos 
are likely to get infected and due to 
immunosuppression the embryos will 
get easily infected and this will lead 
to severe embryo mortality and poor 
hatchability. Therefore, the obser-
vations made in this investigation that 
there is immuno-suppression has great 
practical relevance. It clarifies that 
feeding of aflatoxin contaminated diet 
to ducks will lead to poor hatchability. 
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Even if the embryos hatch out the 
immunosuppression will Lead to early 
neonatal infection and' mortality among 
ducklings. The ducks- should not be 
fed a diet contaminated with aflatoxin 
even in s_nall doses since .ducks are 
very sensitive to aflatoxin. and the 
toxin willbe passed on to the embryo. 

summary 

An investigation was undertaken 
to evaluate the effect of aflatoxin on 
the immune system of duck embryos. 
Aflatoxin B, was administered at two 
dose levels O.Olf~g and 0.05/~g egg 
by the air cell route. There was dose 
dependent destruction of the thymus, 
bursa of Fabricius, spleen and caecal 
tonsi]s. The pathological changes in 
these organs v~~ere described in detail. 
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