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Aflatoxin is an important mycotoxin causing severe biological 
effects and it is often seen contaminating the livestock feed. It has 
been shown to have severe pathological effects on various organ systems 
in different species of animals and birds. Jagadeesh et a/. (1986) fed 
aflatoxin at the rate of 20 ppm in the diet of White L®ghorn chicks for 
eight weeks and observed that it caused adverse effect on the semen 
characteristics. Doerr and Ottinger (1980 studied the effects of aflatoxin 
in Japanese quails and observed that it caused 30% reduction in the weight 
of testis and there was reduction in the serum cholesterol level. 
The reports published indicated that aflatoxin affects the reproductive 
organs also. However, no specific reports have appeared describing 
the patholog~cel changes in the testis of ducks. The effect on the testis 
will have a direct bearing on the reproductive efficiency of the duck and 
hatchability of duck eggs. This could lead to severe economic loss. 
Therefore, an experimental study was undertaken to assess the patho-
logi~al changes in the testis of ducks in aflatoxicosis. 

Ma~eriafs and Methods 

Experimental ducks: 

Twelve, healthy, male, 3 to 4 month old cross-bred ducks were 
randomly selecfed and procured from a local farmer. They were maintained 
on standard duck ration free of groundnut cake and were managed as per 
the routine management practices recommended in cages. Every batch 
of the feed was tested and it was ensurQd that the feed was free of 
aflatoxin and orchratoxin, which are the common mycotoxins present in 
the feed. The ducks were randomly divided into two groups of six 
each. 

Source of the aflatoxin: 

Crystalline aflatoxin B1 was obtained from Makor Chemicals Ltd. 
Israel. 

Mode of administration of the toxin and dose schedule: 

Group 1 contained six ducks and aflatoxin B1 was administered at 
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the rats of 25,rrg per bird daily for a period of three months. The toxin 
was dissolved in 2.5 ml. of propylene glycol and it was injected directly 
into the crop. 

Group 2 consisted of six ducks and they served as the control. 
They were administered 2.5 ml of propylene glycol daily for a period of 
three months. 

Observations made: 

Daily feed intake was recorded. The body weights were recorded 
once in every fortnight. Cl inical symptoms if any were recorded, Detailed 
postportem examination was conducted on the ducks died during the 
course of the experi~~nent. 

Collection of tissues: 

The ducks were sacrificed at the end of the third month by decapit-
ation and exsangu ination. Autopsy was performed as per the protocol 
described (SIDA, 1984). The gross lesions were recorded and the repro-
ductive organs were weighed. 

Representative samples of tissues from tl~e testis wero preserved 
in 10`'/o formal saline. Routine paraffin sections were made and stained 
with Harris haematoxyl in and eosin (Bancroft and Cook, 1 984). 

Analysis of the data: 

Numerical data were analysed according to the procedure described 
by Steel and Torrie (19E0). 

Results 
Feed intake: 

The data on the feed intake of ducks during the experimental 
period are given in Fig. 1. From the third week to the 7th week consi—
derable reduction in feed intake was observed in the experimental group. 
Subsequently it remained steady till the end of the experiment. In 
the control duck feed intake was stationery. 

Weight gain: 

The data on the body weight of ducks during the experimental 
period are given in Fig. 2. All the ducks gained weight till the fourth 
week. But the rate of weight gain was more in the control group. 
Subsequently there was steady reduction in the body weight in both the 
groups towards the sixth week. From the sixth week onwards there was 
appreciable increase in body weight in the control group. However, the 
statistical analysis did not show any significant variation in the weight 
between the control and experimental group. 
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Clinical symptoms: 
The experimental group of ducks wete apparently normal and 

healthy during the first six weeks. Subsequently there was progressive 
listlessness, unthriftiness and weakness and they were unable to walk. 

~ These symptoms progressively increased in intensity and they appeared 
very weak when they were sacrificed on the third month. The control 
group of ducks remained healthy during the experimental period. 

Autopsy findings: 

The ducks were sacrificed on the 90th day. Necropsy examination 
revealed reduction in the size of the testis. Most of the ducks in tl~e 
experimental group had significantly low testicular weight but had higher 
liver weight than control group (Fig. 3). Statistical analysis revealed 
that the effect ofi the toxin on the weight of the testis was highly 
significant {P<0.01). 

Histopathology: 
There was pronounced histological changes in the testis of the 

~_. experimental group of ducks when compared to the control ducks. The 
seminiferous tubules were normal in size. Marked disruption in the 
organisation of the germinal epithelium was evident. There was absence 
of sperm bundles, reduction in germinal epithelium and the lumen was 
filled with debris. Vacuolation of the cytoplasm of the cells of inter-
mediate zone and accumulation of oedematous fluid in the interstitial 
tissue were also observed (Fig. 4). Tl~e basement membrane appeared 
degenerated and disrupted in some of the tubules. There were no 
sperms. In the testis of control group of ducks many sperms were 
evident in the tubules. In the liver there was fatty change, hepatic 
necrosis and biliary hyperplasia, hepatocytomegaly was also sEen. No 
changes were observed in the liver of ducks in the control group. 
Moderate nephrosis was also observed. 

Discussion 
There was decreased feed intake and reduced weight gain in the 

experimental group of ducks. Ottinger and Doer (1980) reported 
decreased body weight in immature Japanese quails which were fed 
aflatoxin• Sharl in et. al. (1980) indicated that aflatoxin when fed at 
high levels (20,rrg/g in the diet) to immature WL male chicken caused 
depressed appetite or made tl~e feed unpalatable and this they attributed 
as the reasons for decreased feed intake and reduced weight gain.
Later they observed that the chicks and adults could overcome the 
appetite depressing effects of dietary aflatoxin after four weeks of 
ingesting contaminated feed. But how aflatoxin causes a temporary 

decrease in feed consumption remains speculative. Polin and Wolford 
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(1973) hypothesised that appetite is controlled by receptors in the crop 
interacting with the hypothalamus and the whole system can be modified 
by metabolic alterations arising elsewhere in the body. Aflatoxin could 
therefore effect appetite as a result of its influence on the hepatic 
metabolism. Although there was apparent variation in the weight gain 
of ducks in the experimental and control group it was not statistically 
significant. 

In this experiment there was apparent increase in the weight of the 
liver and a reduction in the body weight. However, statistically th®se 
were not significant. Wyatt et a/. (1973) observed enlargement of the 
liver afterfour weeks of dietary aflatoxin in broiler breeders. They noted 
a three fold increase in liver lipid and a decrease in serum tots! lipid In 
broiler breeder males fed aflatoxin and suggested that lipid transport 
from the liver was impaired. This they attributed as the reason for the 
fiver enlargement. 

Histologically there was significant hepatic degeneration, necrosis 
and biliary hyperplasia in the ducks dosed with aflatoxin and these 
characteristic changes in aflatoxicosis in ducks were also recorded by 
(Asplin and Carnaghan 1901). This observation supports the conclusion 
that high incidence of h~patosis observed in the duck farms might be 
due to dietary aflatoxin. 

Significant reduction in the weight of the testis was observed in 
all the experimental ducks. This observation is consistent with that of 
Doerr and Ottinger (1980) in immature Japanese quails and Sharlin et al. 
(1980) in immature WL males. They pointed out that the decreased feed 
consumption resulting from the ingestion of aflatoxin and the accompa-
nying loss of body weights were responsible for the reduction in the 
testicular weights. 

Histologically there was significant degenerative changes in the 
testis characterised by degeneration of the tubular epithelium and asper—
matogenesis. This may also account for the reduction in the weight of 
the testis. The study undertaken has therefore clearly demonstrated the 
deleterious biological effects of aflatoxin on the testis. This has great 
practical relevance since ducks are regularly consuming aflatoxin in the 
feed and this will result in variable degree of testicular pathology leading 
to lowered fertility and hatchability of eggs. This could be an important 
problem for farmers and may partly explain the poor hatchability of eggs 
experienced by them. In chicken Howrath and Wyatt (1976) clearly 
demonstrated that aflatoxin is detrimental to hatchabil ity. Since the ducks 
are much more sensitive to aflatoxin than chicken the magnitude of the 
problem is much greater in ducks. This observation again stresses the 
need for screening the feed of ducks for aflatoxin to prevent subfertility 
and infertility of eggs. 
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Summary 

An experimental study was undertaken to assess the effect of 
aflatoxin on the health and reproduction in ducks. Male ducks were 
administered aflatoxin B1 at the rate 251~g per duck per day dissolved in 
propyf@ne glycol for a period of three months. There was reduction in 
feed intake and unthriftiness. The weight of the testis was reduced 
and testicular degeneration and absence of spermatogenesis were 
consistently observed. Hepatosis and nepfirosis were a!Go seen. It was 
concluded that aflatoxin has significant biological effect on if~e testicular 
tissue end could lead to reduced ferti l ity and hatchabil ity. 
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