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Abundant experimental work was 
conducted on aflatoxicosis and its patho-
logy v~ias reported extensively (Carna-
ghan eta/. 1966, Gabriel, 1971, Rajan 
and Mohiyudden, 1973 and Moorthy et al. 
1986). But literature pertaining to the 
pathology of feeding detoxified aflatoxic 
feed by ammoniation is scarce (Arora, 
1987 and Jothi Mahalingam et al. 1989 b). 
The present paper is aimed to record 
the protective effect of ammonia in 
pr®venting aflatoxicosis in broiler chicken. 

Materials and Methods 

Aspergi/lus parasiticus (NRRL 2999) 
obtained from National Institute of 
Nutrition, Hyderabad was used to produce 
aflatoxin in rice as described by Shot-
well et al. (1966). Aflatoxin Bi  activity 
was estimated as described in Tropical 
Products Institute (TPl), London (1972). 
In brief, a twenty gram represnnative 
sample wss extracted using acetone and 
separated in chloroform which was then 
warmed on a water bath to remove the 
chloroform. The extract was then diluted 
in a known .volume of chloroform and 
spotted over then layer chromatographic 
plates along with standard aflatoxin B,, 
obtained from the Nationa I Institute of 
Public Health and Environmental Pro-
tection, Bifthovon, N©therlands. The 

plates were developed in chloroform 
methanol mixture (98:2} and the resultant 
chromatogram was obsQrvad under U. V. 
light (365°A) for the presence of any 
purply blue or green fi luoroscent spots. 
The aflatoxin content in the sample v+~as 
calculated by comparing witi~ the fluore-
scent spots of standard aflatoxin B1. 

Sixty four days old broiler chicks 
were randomly divided into 4 groups, 
From day 8 onwards, these ward main-
tained on experimental diets. Group i 
was given aflatoxin free broiler mash 
and group II was given aflatoxin (at 2ppm) 
containing toad. Group 111 was fed with 
the same ration of group II, but treated 
with ammonium hydroxide (1.5% w/tv}~ 
Ammonium hydroxide was sprinkled on 
the mash, thoroughly mixed manually 
and was stored in seGfed p~iyther~a 
bags for 10 days at room temperature. 
Later it was sundried for 10 h. Group IV 
was fed the ration of group I, but treated 
with ammonium hydroxide as above. 

The feeding trial lasted for 8 wksp
Vveek[y and Iota! body weight gain 
of the birds during the p®rind were 
recorded. From the 3rd wQek onwards 
4 birds from each group wore randomly 
selected and sacrificed ai fortnightly 
intervals. Gross lesions were recorded 
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and the tissues viz. liver, kidneys, heart, 
spleen, intestines, bursa, pancreas were 
collected in 10% formalin for histologic 
examination. 

Results 

Weight gains: 

The total weight gains were 1648. 
1335, 1559 and 1634 g in groups I. II.
III and IV respectively. Though there was 
a decrease in mean weight gains in 
birds of groups !I and Ill, it was highly 
significant (P <0.01) only in group II 

when compared with group I. 

Liver: 
Group II: The liver was pale yellow and 
enlarged (Fig. 1) with petechial hae-
morrhages in the initial period of the 
experiment. In the later period the 
above changes were milder but greyish 
foci were observed. Microscopically, in 
the initial half of the experiment, sinu-
soidal congestion, focal ha©rnorrhages-
hydropic changes (Fig 2), lymphoid 
aggregates in the parenchyma, mild 
fatty changes, liepatocytomegaly and 
hypertrophy of kupffer cells were noticed. 
In the latter half, lipidosis (Fig. 3), 
lymphocytic infiltration around portal 
tracts, sinusoidal dilatation, villous app-
earance of bile duct epithelium, phlebitis, 
mild bile duct proliferation, thickened 
blood vessels and focal areas of necrosis 
were noticed, 

Group III: Grossly the liver was normal. 
Microscopically no changes were observed 
in the first sacrifice. But in the second 
sacrifice mild congestion and hydropic 
changes were apparent. In the subsequent 
sacrifices, stray foci of microvesicular 
fatty changes were noticed (Fig. 4) and 
confirmed by oilred '0' s?aining. 
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Kidney: 

Group II: The kidneys were slightly 
enlarged, pale or congested with few 
petechial haemorrhages. Microscopically 
in the initial period focal haemorrhages, 
mild lymphocytic infiltration and hydropic 
changes were observed. In the latter 
half, in addition, mild thickening of 
glomerular basement membrane was 
observed. 

Group III: No changes were observed 
on gross examination. Microscopically 
mild haemorrhages were observed at 
second and third sacrifices. At the fast 
sacrifice, mild hydropic changes were 
noticed. 

Heart: 

Group I I: lnitia(ly focal haemorrhages 
were observed and in the later half 
slight congestion was seen. Microsco-
pically mild interstitial haemorrahges, 
infiltration of lymphocytes, macrophages 
and sarcolysis were observed in the 
experimental period. 

Group III: No lesions could be detected. 

Spleen: 

Group II: Slight en(argem~nt was obser-
ved in the spleen throughout the period 
except congestion at 2nd sacrifice. 
Microscopically focal haemorrhages around 
tha vessels were seen in the red pulp at 
first sacrifice. In addition, hypertrophy 
and thickening of the media( wal( of the 
vessels were observed from second 
sacrifice onwards. 

Group III: No lesions were detected in 
the spleen. 

Intestine: 

Group II: Grossly congestion of mucosa 
and serosa and mucus catarrh at the last 
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sacrifice were observed. Microscopically 
haemorrhages, necrotic inflammation, 
desquamation of villi and mucus catarrh 
were observed. 

Group III: Slight epithelial desquamation 
at the tips of the villi was the only lesion 
detected at the last sacrifice. 

Bursa: 

Group II: Mild congestion and haemor-
rhages in few cases at first sacrifice were 
the only gross lesions noticed. Micros-
copicaily extensive haemorrhages in the 
interfollicular tissue, vacuolation, focal 

hypertrophy of epithelial lining of the 
folds of bursa and mild lymphoid depletion 
in the initial period were observed. !n 
the later stages, mild lymphoid depletion 
was observed. 

Group III: At the last sacrifice, there was 
mild depletion in the follicles of bursa. 

Pancreas: 

Group II: Grossly, except siight conge-
st~on of second sacrifice, no other changes 
were noticed. Microscopically, Local 
haemorrhages, mild fibrosis separating 
groups of acini at first sacrifice were 

Fig. 1, 2, 3, and 4 
Broiler chic!<en -group II - li•ie~ - pals yeli•~w, enlarged liver with rounded borders. 

Broiler chicken -group 11 - liver - large foci of hydropic changes. H&E x 80. 
Broiler chicken -group II - liver lipidosis. H&E x 80. 

Broiler chic!<en - III - liver - microvesicular fatty changes. H&E x 320 
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observed and from second sacrifice on-
wards, in addition to fora! haemorrhages 
slight lymphocytic infiltration was noticed. 

Group 111: No lesions were observed. 

Group 1 & !V: No lesions could bs 
appreciated. 

Discussion 

Th© reduction in weight gain due to 
feeding of aflatoxin in group II was also 
observed by Carnaghan et al. (1966).- and 
Rajah and Mohiyuddsen (1973). In group 
II1, th® reduction in weight gain was not 
significant whsn compared with group {. 
Similar change was also obsarvad b•, 
Arora (1987) and Jothi Mahalingam et a/ 
(1989a). The weight gain in group IV 
was comparable to that of group 1, indi-
cating that there was no loss of nutrients 
due to ammoniation and sundrying. 

The extensivQ lesions of aflatoxicosis 
recorded in group II were in confirmity 
with the earlier re;~orts. (Carnaghan et al. 
1966, G ~b~iei, 1971 Rajah and Mohiyud-
dean, 1973 and Moorihy et al. 1986). 
The pathological changes in livers of 
group Ili were in agreement with the 
fundings of Jothi Mahalingam et al. 
(1989b). Lssions such as mild hydropic 
changes in kidneys, slight epithelial des-
quamation of villi in intestines and mild 
lymphoid depletion in bursa were seen by 
the end of the exp9rim9ntal period in the 
birds reared on detoxified feed. Jothi 
Mahalingam et al. (1989b) couid not 
detect - any severe pathological changes 
when detoxified feed was given to 
broilers. No lesions of pathological signi-
ficance were obsarvad in heart, spleen 
and pancreas of group 111 birds as stated 
by Jothi Mahalingam eta/. (1989b). 
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Though no significant lesions war® 
produoed by d©toxified fend, the mild 
lesions observed might gave resulted 
from cumulative effe.,t of traces of 
aflatoxins that were left unreacted v+~ith 
ammonia and/or by products of ammonia-
afiatoxin reaction like aflatoxin D1 or 
furfurophenol (M. W. 206) (Cucullu et al. 
1976). 

Summary 

The gross and microscopic lesions 
induced by aflatoxin and detoxified 
aflatoxin in broilers ware reported and 
discussed. it was concluded that all the 
iII effects of aflatoxin in the feeds can be 
minimized by ammoniation and sundrying. 
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