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The Aspergillus flavus and A. parasiticus groups of aspergilli
are ubiquitous and well known for their aflatoxin-producing
potentials. It is apparent from animal experiments and from
clinical observations in man that short exposures to large doses
of aflatoxin produces acute toxicity which may become lethal,
while exposures to small doses over a protracted period of time

is carcinogenic. Little is known about exposure to moderate
amounts of dietary aflatoxins which appears to be of common
occurrence in many tropical and subtropical countries. In parts

of India, 100% of maize samples have been found contaminated
with aflatoxin in the range of 6250-15600 ug/kg (Krishnamachari
et al., 1975). Feeding aflatoxin-contaminated diet (15 mg afla-
toxin/kg feed) to young rabbits over a period of 60 days caused
significant reduction in body weight, but weights of organs like
liver, kidney, spleen, adrenal, thyroid and heart remained almost
unaltered. Reduced weight gain, respiratory troubles, lethargy
and internal hemorrhage were also noted (Verma and Raval, 1991).
Several other workers have also reported similar changes in
various animal species (Allcroft and Carnaghan, 1963; Newberne
et al., 1966; Maryamma and Sivadas, 1975; Edds, 1973; Clark
et al., 1982; Jayasekara et al., 1989; Harvey et al., 1989; Pier
et al., 1989; Verma et al., 1991).

Skeletal muscles account for approximately 40% of the body weight
and another 5-10% is due to smooth muscles. A change in bio-
chemical composition of muscles is expected to accompany the
weight 1loss noted during aflatoxicosis. Inorganic components
of muscles influence  stimulus-response coupling, membrane
permeability, as well as, muscular contractions and relaxations.
In the present investigation we have examined the biochemical
alterations in skeletal muscles of rabbit under toxaemia due to
consumption of aflatoxin-contaminated feed.

MATERIALS AND METHODS

A toxigenic strain of A. parasiticus (NRRL 3240) was grown on
SMKY liquid medium at 28+2°C for 10 days as described by Diener
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and Davis (1966). Obtained culture filtrates were extracted
with chloroform and its aflatoxin content quantified by spectro-
photometric method (Nabney and Nesbitt, 1965). The crude afla-
toxin concentrate in chloroform was mixed with feed (15 mg afla-
toxin/kg feed) and left overnight to allow for chloroform evapora-
tion (Kadian et al., 1988). Random toxigenic samples were
frequently analyzed for toxin content. Feed for 'control' rabbits
was prepared in similar way but for addition of toxin.

Twenty young inbred NewZealand strain of rabbits weighing 200-225
gm (approximately 1 month old) were segregated in two groups.
Group I rabbits were fed with aflatoxin contaminated feed (15
mg/kg) continuously for 60 days, whereas, Group II animals
received nontoxic feed to serve as control. The animals were
maintained under laboratory conditions and fed with ration and
water ad-libitum.

The rabbits were sacrificed by cervical dislocation and thigh
muscle samples were isolated and processed for biochemical
analysis. Small pieces of muscle samples were weighed and
analysed for their glycogen (Seifter et al., 1950) and protein
(Lowry et al., 1951) contents. For water content, muscle pieces
were quickly excised, dried in an anhydric air oven and

weighed. Lipids were extracted from a known quantity of
powdered dry tissues employing the method of Folch et al. (1957)
using a mixture of chloroform and methanol (2:1 v/v). The

lipid content was measured gravimetrically and expressed as
mg% dry tissue.

For analysis of inorganic components, known weights of non-fat
dry tissues (NFDT) were ashed in a muffle furnace at 600°C
for overnight and % ash content measured gravimetrically. Ash
samples were digested in 1 N HC! and analyzed for their sodium
and potassium contents by flame photometry, while calcium and
magnesium were estimated by titration. Phosphorus was estimated
by photocolorimetric method and values were expressed as MEq/
1000 gm NFDT (Jackson, 1973). Statistical analyses were done
by standard student 't' test.

RESULTS AND DISCUSSION

Alterations in biochemical components of thigh muscle (Table 1)
showed statistically significant decrease in glycogen, protein
(P<0.02), lipid (P <0.05) and water contents (P< 0.001).

Table 2 shows that but for calcium, there was invariably a

decrease in the contents of various minerals. The decrease was
significant for sodium, magnesium and phosphorus. Concentration
of calcium showed significant increase (P < 0.01). A distinct

ionic imbalance is also recorded with regard to sodium/potassium
and calcium/magnesium ions.

The data indicate that aflatoxin-contaminated feed caused signi-
ficant reduction in concentrations of glycogen, protein, lipid
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Table 1. Effect of feeding aflatoxin-contaminated diet on bio-
chemical profile in the skeletal muscles of rabbits

Parameters Control Treated
Glycogen® 0.56 0.38°
+0. 05 +0. 06
Protein! 15.03 12.94°
+0. 69 £0.70
Lipid? 25.24 22.05°
+1.09 +1.05
Water? 79.15 78. 462
£0.14 +0.15

N = 10; Values are mean * SE.
Values for the same parameter in the same row with different
superscripts significantly differ at the level: aP< 0.001’ bP< 0.02"

°p < 0.05
values expressed as: (1) mg % fresh weight, (2) mg § dry weight

and water in thigh muscle, revealing enhanced catabolic rate,
muscle wasting and emaciation during aflatoxicosis in rabbits.

Aflatoxin B, is known to inhibit DNA and RNA synthesis (Clifford
and Rees, 3967; Newberne and Butler, 1969; Edds, 1973). Clif-
ford and Rees (1967) have also demonstrated inhibitlign of total
liver protein synthesis in vitro when AFB, and [ "C] leucine
were incubated in liver slice preparations. ~ Decrease in K* can
be correlated with reduced protein synthesis (Harper, 1971).
Thus reduced protein concentration in muscle during aflatoxicosis
may be due to inhibition of protein synthesis.

Reduction in glyﬁggen concentration coincides with decreased K'
and increased Ca concentration; the latter is known to enhance
glycogen phosphorylase activity in muscles (McGilvery, 1979).
Raval (1991) has also observed increased glucose-6-phosphatase
activity in the liver of rabbits during aflatoxicosis.

Lipid concentration of muscle depleted after aflatoxin ingestion
which may be due to increased lipolysis to support fuel requirez
ment of muscle during aflatoxicosis. Higher intracellular ca’
during aflatoxicosis leads to mitochondrial dysfunction, inhibition
of enzymes and denaturation of structural protein (Toskulkao

and Glinsukon, 1988). Swelling and structural alterations in
mitochondria have been reported during aflatoxicosis (Roy, 1968;
Bose et al., 1991). Thus, energy requirements of muscles may

be fulfilled by anaerobic metabolism as apparent by lactic
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Table 2. Effect of feeding aflatoxin-contaminated diet on certain
inorganic components in the skeletal muscle of rabbits

Parameters Control Treated
1
Ash 3.62 4.04
+0.61 +0. 26
Sodium? 152.58 131. 4f
+7.26 +6.57
Potassium® 173.24 169. 47
+29, 43 *+16.75
Sodium/Potassium 0.88 0.78
Calcium? 124.71 144,59
+4, 36 +4.51
Magnesiumz 1422.93 1256. 41°
+52.39 132,32
Calcium/Magnesium 0.09 0.11
Inorganic Phosphorus 818. 37 590. 432
$41.51 +39.09

N = 10; Values are mean * SE.

Values for the same parameter in the same row with different
iuperscmptg significantly differ at the level: aP< 0.001' bP< 0.01
P< 0.02' "P<0.05

Values expressed as: (1) mg % non-fat dry tissue, (2) MEg/1000 gm
non-fat dry tissue.

acidosis (Raval, 1991) which requires more fuel than during
aerobic conditions. Our data also indicate reduction in water
content which correlates with reduction in Na® concentration.
Occurrence of dehydration is reported by Thurston et al. (1972)
and Clark et al. (1980). The relative proportion of divalent
cagié;ns +§re important for muscle contraction. Thus, increased
Ca “/Mg ratio altered aerobic metabolism causing lethargy which
is well documented during aflatoxicosis. Decreased phosphorus
concentration can be correlated with increased excretion of
creatinine (Raval, 1991) which is a metabolically transformed
form of phospho-creatine, an energy reservoir of muscles.
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