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The Asp.ergi l lus  f l avus  and A. p a r a s i t i c u s  g roups  of a s p e r g i l l i  
a r e  u b i q u i t o u s  and wel l  known for  t h e i r  a f l a t o x i n - p r o d u c i n 8  
o o t e n t i a l s .  I t  i s  a p p a r e n t  from animal  e x p e r i m e n t s  and from 
c l i n i ca l  o b s e r v a t i o n s  in man tha t  s h o r t  e x p o s u r e s  to l a rge  dose s  
of  a f l a t o x i n  p r o d u c e s  acu te  t o x i c i t y  which may become l e tha l ,  
whi le  e x p o s u r e s  to smal l  doses  o v e r  a p r o t r a c t e d  p e r i o d  of t ime 
i s  ca rc inogen ic .  L i t t l e  i s  known abou t  e x p o s u r e  to mode ra t e  
amounts of d i e t a r y  a f l a t o x i n s  which  a p p e a r s  to be  of  common 
o c c u r r e n c e  in many t r o p i c a l  and s u b t r o p i c a l  coun t r i e s .  In p a r t s  
of India ,  1004 of maize  s a m p l e s  h a v e  been found contaminated  
with a f l a t o x i n  in the  range  of 6250-15600 ~]g/k8 ( K r i s h n a m a c h a r i  
e t  a l . ,  1975). Feeding a f l a t o x i n - c o n t a m i n a t e d  d i e t  (15 mg a f l a -  
t o x i n / k g  feed)  to young r a b b i t s  o v e r  a p e r i o d  of 60 d a y s  caused  
s ign i f i can t  r educ t ion  in b o d y  weight ,  but  we igh t s  of o rgans  l i k e  
l i v e r ,  k idney ,  sp leen ,  ad rena l ,  t h y r o i d  and h e a r t  r emained  a lmos t  
u n a l t e r e d .  Reduced weigh t  gain,  r e s p i r a t o r y  t r o u b l e s ,  l e t h a r g y  
and i n t e rna l  h e m o r r h a g e  were  a l so  noted (Verma and Raval ,  1991). 
S e v e r a l  o t h e r  w o r k e r s  h a v e  a l so  r e p o r t e d  s i m i l a r  changes  in 
v a r i o u s  animal  s p e c i e s  (Al lc ro f t  and Carnaghan,  1963; Newberne  
et  a l . ,  1966; Maryamma and S i vadas ,  1975; Edds ,  1973; C la rk  
et  a l . ,  1982; J a y a s e k a r a  et  a l . ,  1989; H a r v e y  et  a l . ,  1989; P i e r  
et  a l . ,  1989; Verma et  a l . ,  1991). 

Ske l e t a l  muscles  account  for  a p p r o x i m a t e l y  40% of the  b o d y  weigh t  
and a n o t h e r  5-10% is  due to smooth muscles .  A change in b i o -  
chemica l  compos i t ion  of muscles  i s  e x p e c t e d  to accompany  the  
weigh t  los s  noted dur ing a f l a t o x i c o s i s .  Inorganic  components  
of musc les  inf luence  s t i m u l u s - r e s p o n s e  coupl ing,  membrane  
p e r m e a b i l i t y ,  as well  as ,  muscu la r  con t r ac t ions  and r e l a x a t i o n s .  
In the p r e s e n t  i n v e s t i g a t i o n  we h a v e  examined  the  b i o c h e m i c a l  
a l t e r a t i o n s  in s k e l e t a l  musc les  of r a b b i t  unde r  toxaemia  due to 
consumpt ion of a f l a t o x i n - c o n t a m i n a t e d  feed.  

MATERIALS AND METHODS 

A toxigenic strain of A. parasiticus (NRRL 3240) was grown on 
SMKY liquid medium at 28+2~ for 10 days as described by Diener 
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and Davis  (1966). Obtained cul ture  f i l t r a t e s  were e x t r a c t e d  
with ch loroform and i t s  a f la tox in  content quant i f ied  by  s p e c t r o -  
pho tomet r i c  method (Nabney and Nesbi t t ,  1965). The crude a f l a -  
toxin concent ra te  in ch loroform was mixed with feed (15 mg a r i a -  
t ox in /kg  feed) and lef t  ove rn igh t  to al low for  ch loroform e v a p o r a -  
tion (Kadian et a l . ,  1988). Random toxigenic  samples  were 
f r equen t ly  ana lyzed  for  toxin content.  Feed for  ' c o n t r o l '  r a b b i t s  
was p r e p a r e d  in s imi l a r  way but for  add i t ion  of toxin.  

Twenty young inbred  NewZealand s t r a in  of r a b b i t s  weighing 200-225 
gm ( a p p r o x i m a t e l y  1 month old)  were segrega ted  in two groups.  
Group I r a b b i t s  were fed with a f la tox in  contaminated feed (15 
mg/kg) cont inuously  for  60 days ,  whereas ,  Group II  animals 
r e c e i v e d  nontoxic  feed to s e r v e  as control .  The animals were 
maintained under  l a b o r a t o r y  condi t ions  and fed with ra t ion  and 
water  ad - l i b i t um.  

The r a b b i t s  were s a c r i f i c e d  by  c e r v i c a l  d i s loca t ion  and th igh 
muscle samples  were i so la ted  and p rocessed  for  b iochemica l  
ana lys i s .  Small p ieces  of muscle samples  were weighed and 
ana lysed  for  t h e i r  g lycogen (Se i f t e r  et  a l . ,  1950) and pro te in  
(Lowry et a l . ,  1951) contents .  For  water  content,  muscle p ieces  
were q u i c k l y  exc i sed ,  d r i ed  in an a n h y d r i c  a i r  oven and 
weighed.  L ip id s  were e x t r a c t e d  from a known quant i ty  of 
powdered  d r y  t i s sues  employing the  method of Folch et al. (1957) 
using a mixture  of ch loroform and methanol (2:1 v / v ) .  The 
l ip id  content was measured g r a v i m e t r i c a l l y  and e x p r e s s e d  as 
mg~ d r y  t issue.  

For a n a l y s i s  of inorganic  components,  known weights  of non-fat  
d r y  t i s sues  (NFDT) were ashed  in a muffle furnace at 600~ 
for ove rn igh t  and 96 ash content measured g r a v i m e t r i c a l l y .  Ash 
saniples were d iges ted  in 1 N HC1 and ana lyzed  for  t h e i r  sodium 
and potassium contents  by  flame pho tomet ry ,  whi le  calcium and 
magnesium were es t imated  by  t i t r a t ion .  Phospho rus  was es t imated 
by  pho toco lo r ime t r i c  method and va lues  were e x p r e s s e d  as MEq/ 
1000 gm NFDT (Jackson,  1973). S ta t i s t i ca l  ana lyses  were done 
by  s t anda rd  s tudent  ' t '  test .  

RESULTS AND DISCUSSION 

Altera t ions  in b iochemica l  components of th igh  muscle (Table 1) 
showed s t a t i s t i c a l l y  s igni f icant  dec rease  in glycogen,  p ro te in  
( P ~ 0 . 0 2 ) ,  l i p id  ( P ~ 0 . 0 5 )  and water  contents  ( P ~ 0 . 0 0 1 ) .  

Table  2 shows that  but for  calcium, t he re  was i n v a r i a b l y  a 
dec rea se  in the contents  of va r ious  minerals .  The d e c r e a s e  was 
s igni f icant  for  sodium, magnesium and phospho rus .  Concentrat ion 
of calcium showed s igni f icant  inc rease  (p i 0 .01) .  A d i s t i nc t  
ionic imbalance is  a lso r e c o r d e d  with r ega rd  to sod ium/potass ium 
and calcium/magnesium ions. 

The data ind ica te  tha t  a f l a tox in-con tamina ted  feed caused s ign i -  
f icant  reduc t ion  in concent ra t ions  of glycogen,  pro te in ,  l i p id  
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Effect  of feeding a f l a tox in -con tamina ted  d ie t  on b io -  
chemical  p r o f i l e  in the  s k e l e t a l  muscles  of r a b b i t s  

Table  1. 

P a r a m e t e r s  Control 

Glycogen I 0.56 
-+0.05 

Protein I 15.03 
-+0.69 

Lipid 2 25.24 
-+I. 09 

Water 2 79.15 
-+0.14 

Trea ted  

0.38 b 
+0.06 

12.94 b 
-+0.70 

22.05 c 

-+1.05 

78.4  
-+0.15 

_ A  

N = 10; Values a r e  mean ~- SE. 
Values for  the same p a r a m e t e r  in the  same row with d i f f e ren t  
s u p e r s c r i p t s  s ign i f i can t ly  d i f f e r  at  the l eve l :  ap<  0.001 '  b p <  0 .02 '  

Cp < 0.05 
Values expressed as: (I) 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 1 is known to inhibit DNA and RNA synthesis (Clifford 
and Rees, 1967; Newberne and Butler, 1969; Edds, 1973). Clif- 
ford and Rees (1967) have also demonstrated inhibition of total 
liver protein synthesis in vitro when AFB 1 and [~C] leucine 
were incubated  in l i v e r  s l i ce  p r e p a r a t i o n s .  Decrease  in can 
be c o r r e l a t e d  with reduced  p ro te in  s y n t h e s i s  (Harper ,  1971). 
Thus reduced  p ro t e i n  concentra t ion in muscle during a f l a t ox i cos i s  
may be due to inh ib i t ion  of p ro t e in  s y n t h e s i s .  

Reduction in glycogenz+ concentra t ion colncides" with dec rea sed  K + 
and inc reased  Ca concentra t ion;  the  l a t t e r  i s  known to enhance 
glycogen p h o s p h o r y l a s e  a c t i v i t y  in muscles  (McGilvery ,  1979). 
Raval  (1991) h a s  a lso  o b s e r v e d  inc reased  g l u c o s e - 6 - p h o s p h a t a s e  
a c t i v i t y  in the l i v e r  of r a b b i t s  during a f l a t o x i c o s i s .  

L ip id  concentra t ion of muscle dep l e t ed  a f t e r  a f l a tox in  ingest ion 
which may be due to inc reased  l i p o l y s i s  to suppor t  fuel  r equ i re~  
ment of muscle during a f l a tox i cos i s .  Higher  i n t r a c e l l u l a r  Ca +~ 
during a f l a t o x i c o s i s  l eads  to mi tochondr ia l  dysfunct ion ,  i nh ib i t ion  
of enzymes and denatura t ion  of s t ruc tu ra l  p ro te in  (Toskulkao 
and Gllnsukon, 1988). Swelling and s t r u c t u r a l  a l t e r a t i ons  in 
mi tochondr ia  h a v e  been r e p o r t e d  during a f l a t o x i c o s i s  (Roy, 1968; 
Bose et  a l . ,  1991). Thus, energy  requ i remen t s  of muscles  may 
be fu l f i l l ed  b y  anaerob ic  metabol ism as appa ren t  by  l ac t i c  
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Table 2. Effect  of feeding a f l a tox in -con tamina ted  d ie t  on ce r ta in  
inorganic  components in the ske le t a l  muscle of r a b b i t s  

Pa ramete r s  

Ash 1 

Sodium 2 

Potassium 2 

, m . . . . . . .  

Control Treated 
i i  i i i n 

3.62 4.04 
• • 

152.58 131.43 d 
• • 

173.24 169.47 
• • 

Sodium/Potassium 

Calcium 2 

Magnesium 2 

0.88 0.78 

124.71 144.53 b 
• • 

1422.93 1256.4~ 
• • 

Calcium/Magnesium 

Inorganic  Phosphorus  

0.09 0.11 

818.37 590.43 a 
• • 

i i i  

N -- 10; Values a re  mean • SE. 
Values for the same pa rame te r  in the same row with d i f f e ren t  
s u p e r s c r i p t s  s ign i f i can t ly  d i f f e r  at the l eve l :  ap < 0.001 bp 

' < 0.01 
Cp < 0.02' dp < 0.05 
Values expressed as: (1) mg % non-fat dry tissue, (2) MEq/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 
catLons fire important for muscle contraction. Thus, increased 
Ca+Z/Mg +z 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 p h o s p h o - c r e a t i n e ,  an energy  r e s e r v o i r  of muscles.  
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