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                                                        ABSTRACT 

Four adult healthy American Chinchila rabbits (1.9± 1.0 kg body weight) were brought from 

markets. The rabbits were oral garvaged with 0.05 ml of the appropriate dose mixture, 

using the hypodermic syringe. They were fed with Guinea growers mash (Bendel feed and 

flour mill, Ewu, Edo State), elephant grass as supplement and water daily. The rabbits were 

weighed every day after feeding them, which lasted for a period of 14 days. The treatment 

materials when not in use were kept in the refrigerator (4
0

C) for preservation. At the end of 

the three weeks of the experimental period, the rabbits were then kept in jar one after the 

other, which contains cotton wool soaked with chloroform. This chloroform was used to 

make the rabbits to sleep. The bloods from each rabbit were kept in different labeled EDTA 

bottles and lithium heparin containers. These were later used for further analysis. Exactly 

9.5ug/ml Aflaloxin B
1 was 

used to infect the rabbits through oral garvage and for 14 days 

their spermatozoa and testis were examined microscopically. There were deleterious 

effects on the spermatozoa and testes of the aflatoxin treated rabbits such as reductions in 

spermatozoa counts, increased sperm cells abnormalities and sever reduction in the 

diameter of the seminiferous tubules and an impairment of spermatogenesis as observed 

from the histological examination of testicular tissue section (5.0ug tick) stained with 

hematoxylin and eosin. These results suggest a possible role of aflaloxin in mammalian 

fertility problems. 

Keywords: Aflaloxin, chinchilla rabbits, spermatozoa, male and testis. 

 

INTRODUCTION 

Many fungi produce metabolic by 

products, which may not be toxic [1]. 

These metabolic by products, also known 

as secondary metabolites are called 

mycotoxins [2]. Mycotoxins, toxic 

metabolic by products of fungi have 

received increase attention during the 

past decade and it has been discovered 

that these substances which are 

poisonous can cause acute or chronic 

intoxication and damage in man and other 

animal species. Examples are 

trichothecenes or moniliformin B-

propiolactone, patulin penicillic acid, 

psoralen, kojic acid, citrinin, ochratoxins, 

gliotoxin, sporadesmin, sloframine, 

zearelenore (f
2 

tonic), yellow rice toxin, 

stachybotryotoxins and aflatoxion. 

Toxicity studies have shown that aflatoxin 

is the most potent of all the mycotoxins 

[2]. 

There has been an increasing concern in 

the decline in fertility of humans in the 

world, in the past decade [3]. Preliminary 

studies suggest a possible involvement of 

mycotoxin particulary aflatoxin in human 

fertility problems [3]. This aflaloxin has 
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been described as a group of mycotoxins 

produced by toxigenic strains of 

Aspergrillus parasiticus plus related 

species, Aspergillus nomius and 

Aspergillus niger which are potent 

hepatoxic and carcinogenic agent [3]. 

They are also mutagenic and can be 

extremely toxic for experimental animals. 

These mycotoxins produced by Fungi, 

which vary in their biological and 

chemical compositions have been divided 

into two classes. Primary and secondary 

metabolites [1]. The primary metabolites 

are those which are concerned with the 

fundamental life processes of the 

producing organisms while the secondary 

metabolites; which could be extremely 

toxic to other forms of life [2], are 

produced as detoxification products of 

the host system or regulatory products in 

the entire metabolic processes of the 

producing organisms or as a host defence 

mechanism. These are exemplified by 

antibiotics and of course the aflatoxins. 

Studies have revealed that there are four 

major aflatoxins: B
1

, B
2

, G
1

, G
2

, plus two 

additional metabolic products, M
1

 and M
2

, 

that are of significance as direct 

contaminants of foods and feeds. The 

aflatoxins M
1

 and M
2

 were first isolated 

from milk of lactating animals fed 

aflatoxins preparation; hence, the M 

designated while the B of the aflatoxin B1 

and B2 resulted from the exhibition of 

blue fluorescence under uv light and the 

designated refers to the yellow-green 

florescence of the relevant structure 

under uv light [4]. These toxins have 

closely similar structures and form a 

unique group of highly oxygenated, 

naturally occurring heteroyclic 

compounds. Their molecular formulae as 

established from elementary analyses and 

mass spectrometric determinations are: 

B
1

: C
17

H
12

 O
6

 

B
2

: C
17

H
17

 O
6

 

G
1

: C
17

H
12

 O
7

 

G
2

: C
17

H
14

 O
7

 

B
2

 and G
2

 were established as the 

dihydroxyl derivatives of B
1

 and G
1

 

respectively. Whereas M
1

 is 4-hydroxy B
1

 

and M
2

 is 4- dihydroxy aflactoxin B
2

. The 

B
1

 has been shown to be the most toxic, 

carcinogenic and prevalent [5]. 

These fungi; Aspergillus flavus and 

Aspergillus parasiticus are widely 

distributed in nature; in air, soil, 

associated with living, dead plants and 

animal all over the world [6]. It has been 

reported that the high relative humidity 

(about 80-90%) and wide range of 

temperature (12
0

C-40
0

C) as found in the 

tropical and sub-tropical, are optimums 

for the growth of the fungi and their 

toxins production [7]. Growth of 

Aspergillus flavus is poor at temperature 

below 55f but slow growth will occur and 

low amount of aflatoxin may be produced 

under favourable moisture conditions at 

the lower range of temperatures. 

Fungal growth and aflatoxin 

contamination are the consequences of 

interactions among the fungus, the host 

and environment [8]. The appropriate 

combination of these factors determines 

the infestation and colonization of the 

substrate, the type and amount of 

aflatoxin produced. However suitable 

substrate is required for fungal growth 

and subsequent toxin production, 

although the precise factor(s) that 

initiates toxin formation is not well 
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understood [9]. Water stress, high 

temperature stress and insect damage of 

the host plant are major determining 

factors in mold infestation and toxin 

production. Aflatoxin formation is also 

affected by associated growth of other 

molds or microbes e.g preharvest 

aflaloxin contaminations of peanuts and 

corn is favoured by high temperatures, 

prolonged although drought conditions 

and high insect activity while post- 

harvest production of aflatoxin on corn 

and peanut is favoured by warm 

temperatures and high humidity. 

Studies have shown the implication of 

this aflatoxin in diseases such as 

hepatocellular carcinoma, acute hepatic 

failure, reyes syndrome, kwashiorkor, 

impotency, liver cirrhosis, various grades 

of gastrointestinal disorder and fertility 

problem [6, 7, 8, 9, 10]. It is not yet fully 

understood whether aflatoxins constitute 

aetiological factor for their disease. 

Hence, the need for epidemologica 

studies in this area [7]. Based on all these, 

present study was designed to determine 

the impact of aflatoxin on the male 

reproductive organs of rabbits on oral 

exposure. 

MATERIALS AND METHODS 

PREPARATION OF TOXIN DOSE 

Exactly 38mg of Aflatotin B
1

 (AFB
1

) was 

dissolved in 2ml of chloroform. Then 

0.1ml of the mixture (Aflatoxin + 

chloroform) was measured and 

introduced into a universal bottle 

containing 10ml of sunflower oil. From a 

macCarthney bottle, 10ml of sunflower oil 

was introduced into contents in the 

universal bottle. 

CALCULATION 

Concentration of Aflatoxin B
1

 (AFB
1

) in 2ml chloroform =38mg. 

But 1ml of chloroform =19mg of AFB
1

 

i.e 1ml of chloroform =
38

/
2

x1=19/ml 

Converting from mg/1ml –ug/ml 

1mg =10
3

 ug 

Therefore: 19mg/mi = 19000ug. 

Since 0.1ml AFB1 was taken from the total volume, 

0.1ml AFB1 = 19000ug.x 0.1 =1900ug/ml AFB
1

 

               1 

This is the concentration of Aflatoxin that was dissolved in the 10ml of sunflower oil. 

Therefore 

0.1ml AFB
1

 = 10ml sunflower oil 

1ml AFB
1

 = 100ml sunflower oil 

1ml = 1,900 ug/ml =19ug/ml AFB
1

 

          100 

TOXICITY STUDIES 

Four adult healthy American Chinchila 

rabbits (1.9± 1.0 kg body weight) were 

brought from markets. These rabbits were 

kept in the departmental animal house in 

perforated rest cages, where they were 

separated into two sets. One set was made 

up of two sets of rabbits and was called 

the test animals while the other two were 

the control rabbits. They were kept in 

separated cages. The two sets of rabbits 

were given different marks which were as 

follows: - ear mark, head mark, dorsal 

mark and neutral. 

The rabbits were oral garvaged with 0.05 

ml of the appropriate dose mixture, using 
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the hypodermic syringe. They were fed 

with Guinea growers mash (Bendel feed 

and flour mill, Ewu, Edo State), elephant 

grass as supplement and water daily. The 

rabbits were weighed every day after 

feeding them, which lasted for a period of 

14 days. The treatment materials when 

not in use were kept in the refrigerator 

(4
0

C)for preservation. At the end of the 

three weeks of the experimental period, 

the rabbits were then kept in jar one after 

the other, which contains cottonwood 

soaked with chloroform. This chloroform 

was used to make the rabbits to sleep. 

The bloods from each rabbit were kept in 

different labeled EDTA bottles and lithium 

heparin containers. These were later used 

for further analysis.  

RESULTS 

TABLE 1: WEIGHT OF DIFFERENT ORGANS IN THE RABBIT 

SAMPLE 1 2 

 CONTROL TEST 

Testes 

Liver 

Kidney 

Spleen 

Heart 

 

0.0090 

0.0580 

0.0090 

0.0095 

0.0085 

0.0020 

0.0650 

0.0050 

0.0075 

0.0070 
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      TABLE 2: EFFECT OF AFLATOXIN ON THE MALE ORGANS 

 

TEST AND ORGAN GROUPS    OF                  

RABBIT 

 

AFFECTED TEST RABBITS CONTROL RABBITS 

MICROSCOPY: 

TESTES 

NORMAL NORMAL 

MICROSCOPY: 

TESTES 

Severe reduction in the 

diameter of the 

seminiferous tubules 

severe reduction in 

spermatogenesis also 

NORMAL 

DISCUSSION 

The result obtained in this investigation 

showed that aflatoxin produced an impact 

on the male reproductive sperm of the 

rabbits, precisely testicular effects (table 

1). It has been observed that there is 

presence of aflatoxin in semen of animals, 

which have been fed with aflatoxin-

contaminated food [2, 3]. 

On examining the testes microscopically, 

it showed that there was severe reduction 

in the diameter of the seminiferous 

tubules which led to its constriction, 

suggesting that sperm cells cannot pass 

easily. This therefore suggested that there 

might be involvement of aflatoxin in 

severe reduction in spermatogenesis. 

The result from this study has supplied 

some of the missing links in 

understanding the mechanism of action 

of the aflatoxin on the reproductive 

system and fertility in animals. By 

altering the permeability of spermatozoa 

membranes aflatoxin could cause an 

unrestricted movement of molecules into 

and out of the affected cells. This can 

result to flaccidity or turgidity of the 

sperm and eventual shriveling or rupture. 

This development can reduce sperm 

count or increase spermatozoa 

abnormality. The spermatozoa profile of 

aflatoxin treated observed in this study 

bears striking resemblance to the quality 

of spermatozoa obtained from infertile 

men screened. And alsoshoweredthat the 

toxicity on the reproduction system may 

be dose dependent [4, 5]. 

Several reports have appeared which 

suggest that aflatoxins in a variety of 

animal species. It has also been reported 

that aflatoxin have a deleterious effect on 

the reproductive systems of a wide 

spectrum of domestic animal [6]. 

The present result provides putative 

evidence that aflatoxins may constitute a 

factor in human fertility problems, 

especially male factors dependent 

problems. The mechanism by which 

aflatoxins produces an impact on the 

reproductive system may be related to its 

toxicity on the liver which may be 

manifested by the desquamation of the 

members of hepatocytes, the 

mitochondria, the cytosol and 

endoplasmic recticulum. 

The net effect of this cellular damage may 

include inhibition of enzyme syntheses, 

and/or enzyme activities or inhibition of 

lipid metabolism or fatly acid synthesis, 

which may derail the capacity of the 

hepatocytes to handle the conversion of 

intermediate biomolecules eg 

testosterone and progesterone. The 
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depression of normal level of these 

hormones or their total absence, could 

precipitate a wide range of degenerative 

changes in sexual organs of aflatoxicotic 

animals such as rabbit, which may be 

similar to the changes seen in the semen 

of infertile men. 

Other routes by which the impact of 

aflatoxin could be felt on the male 

reproductive system include: Frank lysis 

of sperm cells as a result of constant 

reversible reaction with the mycotoxin [6]; 

the binding of the toxin to free and /or 

bound amino acids in the seminal fluid, 

which may depress the motality of 

spermatozoa by way of inhibiting their 

chemotactic response [8] and the 

formation of aflatoxin abducts with 

nucleic acids; which may give rise to the 

spermatogonia [8, 9,10]. 

The ability of aflatoxin to cause cell 

membrane damage could lead to a loss of 

the lytic enzyme (lysozyme) found in the 

acrosome of spermatozoa. This enzyme 

facilitates the penetration of female ova 

by spermatozoa during fertilization. 

Thus, the presence of lysozyme depleted 

spermatozoa could only lead to a sterile 

union between males and females. Based 

on the findings in this study, we share the 

opinion that the presence of aflaloxin in 

foodstuff constitutes a serious health 

hazard [8]. Although several studies have 

shown the duplication of the features of 

spermatozoa from aflaloxin fed animals 

e.g rabbit, in infertile men but this is only 

circumstantial evidence that aflatoxin 

may have a causal role. This makes 

further studies in this area quit 

appropriate. However, whatever the 

outcome of such studies, the high 

incidence of aflaloxin found in the staple 

foods is unacceptable. Therefore, efforts 

should be made to check the sources of 

food contamination by aflatoxin.

CONCLUSION 

The results from this present study show 

that aflatoxin B
1

 (AFB
1

) produced a 

deleterious effect on the male rabbit 

reproductive organ. This aflatoxin could 

be implicated in infertility in exposed 

animals. It is possible that aflaloxin may 

be associated with the incidence of 

fertility problems such as impotency, 

oligospermia and arospemia in the 

community given the ease with which 

foodstuffs in this community are 

contaminated by this toxin. This study 

has also shown the possible mechanism 

by which aflaloxin may have produced the 

cytotoxic effects observed on the 

reproductive system of affected animals. 

The consequences of exposure to 

aflatoxin apart from infertility, exposure 

to the toxin early in life when animals are 

very sensitive to the toxicity of the 

mycotoxins may include malnutrition and 

growth retardation haemolytic anaemia, 

fatigue, neuron-muscular disease, 

increased susceptibility to infections and 

increased susceptibility to maligment 

disease. Furthermore, the Impairment of 

metabolic activities and destabiozation of 

the elechelyte balance of an aflaloxin 

treated animals implies that aflaloxin 

would complicate or precipitate other 

diseases. 
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