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Alterations in Erythrocytes during Induced Chronic
Aflatoxicosis in Rabbits
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Aflatoxin is a secondary toxic fungal metabolite produced by
toxigenic strains of Aspergillus flavus -~ parasiticus group of
fungi. Occurrence of aflatoxin in various food commodities have
been widely reported from various countries, being most prevalent
in tropical and subtropical countries where environmental condi-
tions are more favourable for mouldy growth and toxin production
(Shank et al., 1972; Stoloff, 1977; Busby and Wogan, 1984).
In parts of India 100% of maize samples have been found conta-
minated with aflatoxin content in the range of 6,250-15,600 ug/kg
(Krishnamachari et al., 1975).

Ingestion of aflatoxin-contaminated feed cause serious toxic disease
called aflatoxicosis in which symptoms like respiratory troubles
and lethargy are well documented. Erythrocytes containing hemo-
globin are highly specialized cells which serve as carrier of
gases between lungs and tissues. Many investigators have exa-
mined the effect of aflatoxin on erythrocytes and its related
parameters with conflicting results (Cysewski et al., 1968; Clark
et al., 1980; 1984; Patterson, 1983; Bortell et al., 1983; Wyatt
et al., 1985; Ray et al., 1986; Ranjan, 1987; Reddy et al.,
1987; Harvey et al., 1988; Reddy and Sharma, 1989; Verma et
al., 1991). The present experiment is an attempt to investigate
alterations in erythrocytes and consequent effects during induced
chronic aflatoxicosis.

MATERIALS AND METHODS

Toxigenic strain of A. parasiticus (NRRL 3240) was grown on
SMKY liquid medium for 10 days at 28 * 2°C as described by
Diener and Davis (1966). Obtained culture filtrates were ex-
tracted with chloroform and concentration of aflatoxin was quanti-
fied (Nabney and Nesbitt, 1965).

Inbred New Zealand strain of rabbits (Oryctolagus cuniculus)
weighing 200-225 gm were fed with ration and water ad-libitum
and maintained under laboratory conditions. For present experi-
ment 20 rabbits were divided in two groups; Group I rabbits
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were fed with aflatoxin-contaminated diet (15 mg/kg feed) for
60 days, whereas Group II rabbits received non-toxic feed and
served as control. Blood samples for hematological studies were
collected in EDTA bulbs from ear-pinna of rabbits on 15, 30,
45 and 60 days of treatment. Erythrocytes were counted by
hemocytometric method using Neubauer chamber. Packed cell
volume (PCV) was measured by Wintrobe tube method. Concentra-
tion of hemoglobin was determined by acid hematin method. Mean
corpuscular volume (MCV), mean corpuscular hemoglobin (MCH)
and mean corpuscular hemoglobin concentration (MCHC) were
calculated using standard formula (Mukherjee, 1988). Student
't' test was used for statistical analysis.

RESULTS AND DISCUSSION

Data obtained in the present experiment is represented in Table 1.
RBC count and hemoglobin concentration showed a decrease during
aflatoxicosis. A continuous time dependent decrease could be
observed upto 45 days of treatment. Significant decrease was
recorded on 30, 45 and 60 days of treatment. PCV registered
a time dependent continuous decrease. Data on 45 and 60 days
of treatment were found to be significantly different from its
control. A time dependent decrease in these parameters suggest
occurrence of cumulative toxicity during aflatoxicosis. MCV showed
a decline from its control values except on 45 days where a
slight increase was noticed. Initial decline in MCH and MCHC
(15 and 30 days) were followed with an increase on 45 and 60
days. Values were not found statistically significant from its
control.

RBC count, hemoglobin concentration and PCV were significantly
decreased during induced chronic aflatoxicosis (Cysewski et al.,
1968; Panda et al., 1975; Clark et al., 1980; Patterson, 1983:
Brucato et al., 1986; Ranjan, 1987; Reddy et al., 1987; Verma
et al., 1991). However, in pigs (Harvey et al., 1988) cattle
(Wyatt et al., 1985; Ray et al., 1986), goat (Clark et al., 1984)
and pony (Bortell et al., 1983) increased levels of RBC, hemo-

globin and PCV were reported. In BALB/c mice no effect on
RBC counts were noted in AFB1 exposure (Reddy and Sharma,
1989). These differences are "believed to be due to species

sensitivity, wvariations in dose and duration of the treatment
(Huff et al., 1986; 1988). The present data also indicates time
dependent decrease suggesting occurrence of cumulative toxicity
during aflatoxicosis. Lower concentrations of aflatoxin may cause
increase in RBC count, hemoglobin and PCV, whereas, higher
concentration showed a decrease.

Exact mechanism causing decreased RBC count and related hemo-
globin and PCV are not clearly understood. It could result from
inhibition of hematopoiesis, defective hematopoiesis, increased
rate of destruction of RBC or a combination of all three. Our
in vitro studies have shown enhanced rate of aflatoxin induced
‘morphological alterations and hemolysis when saline suspension
of RBC was treated with aflatoxin (Verma and Raval, 1991).
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Induced aflatoxicosis in rabbits caused reduction in MCV. En-
hanced rate of hemolysis during aflatoxicosis might cause release
of smaller sized premature cells in the blood stream from bone
marrow.

In summary, erythrocytes and its related parameters are affected
when young rabbits were fed with aflatoxin contaminated feed
(15 mg/kg) for 60 days. Aflatoxin treatments resulted in signifi-
cant reduction of erythrocytes, hemoglobin and PCV. Alterations
in MCV, MCH and MCHC were also recorded. A time dependent
response was observed suggesting cumulative toxicity during
aflatoxicosis.
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