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A f l a t o x i n s  are a group of coumar in  de r ' i va t i ves  produced and 
re leased by tox igen i c  s t r a i n s  of Asper9 i  I lus f l a v u s  and 
A s p e r g i l l u s  p e r a s i t i c u s  group of f ung i .  These tox ins  f r e q u e n t l y  
contaminate food/ feed s tu f fs  of an ima ls  i nc lud ing  human be ings .  
Among a l l  mycotox ins so f a r  s tud ied ,  a f l a t o x i n  B1 (AFB1) is 
found to be most potent hepato tox ic ,  hepatocarc inogen ic  and 
mutagenic (Sto lof f ,  1977; Busby and Wogan~ 1984; Groopman et 
a l . ,  1988). 

Occurrence of anemia duping a f l a t o x i c o s i s  has been repor ted in 
severa l  an ima ls  such as ra ts  (Panda et a l . ,  1975; Ranjan,  
1987; Verma et a l . ,  1989), gu inea p igs  (Panda et a l . ,  1975; 
Ranjan,  1987), CD-1 mice (Reddy et a l . ,  1987) r a b b i t s  (C la rk  et 
a l . ,  1980) and ca t t l e  (Pat terson,  1983; Brucato et a l . ,  1986). 
This c l i n i c a l  symptom could resu l t  from i n h i b i t i o n  of 
hematopoiesis,  de fec t ive  hematopoiesis ,  increased des t ruc t ion  of 
RBC or a combinat ion of a l l  three.  The exact mechanism of 
a f l a t o x i n  act ion is not c l e a r l y  understood.  In the present  
i n v e s t i g a t i o n ,  we repor t  morpho log ica l  a b e r r a t i o n s  and increased 
Pate of hemolys is  caused by a f l a t o x i n s  in v i t r o .  

MATERIALS AND METHODS 

Inbred s t r a i n s  of r a b b i t s  (Oryc to lagus  r u f i c a u d a t u s )  used in the 
present  i nves t i ga t i on  were p rov ided  wi th  food and water  ad 
l i b i t um .  A f l a t o x i n  was produced by 9rowing Asperg i  I lus 
p a r a s i t i c u s  (NRRL 3240) on SMKY l i q u i d  medium as descr ibed by 
Diener and Davis- (1966). Cu l tu re  f i l t r a t e  was ex t rac ted  w i th  
ch loroform and a f l a t o x i n  content was determined 
spec t ropho tomet r i ca l l y  by the method of Nabney and Nesbi t t  
(1965). 

Samples of blood were co l lec ted from e a r - p i n n a  of r a b b i t s  
d i r e c t l y  into EDTA bu lbs .  A f te r  d i l u t i o n  wi th  s a l i n e ,  the 
samples were cen t r i f uged  at 1000 rpm for 10 min. Superna tan ts  
were d iscarded and the RBC pe l le t  was f u r t h e r  washed twice 
w i th  sa l i ne  by c e n t r i f  ugat ion & F ina l  RBC suspension was 
p repared  in s a l i n e t o  have 2 x 10 c e l l s / m l .  For examin ing  the 
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ef fec t  of a f l a t o x i n  on RBC, two sets of the tubes were p r e p a r e d  
as f o l l ows  : (a)  Cont ro l  tubes c o n t a i n i n g  1.0 ml RBC 
suspens ion ,  and (b)  t r e a t e d  tubes c o n t a i n i n g  1.0 ml RBC 
suspens ion  and a f l a t o x i n  (0 ,35  to 3.50 / u , g / m l ) .  A f l a t o x i n  
s o l u t i o n s  were p r e p a r e d  in s a l i n e .  To ta l  vo lume of each tube 
was made to 2.0 ml by a d d i n g  s a l i n e .  A l l  the tubes were 
i n c u b a t e d  at 3? C for  16 h. M o r p h o l o g i c a l  a l t e r a t i o n s  in RBC 
was obse rved  a f t e r  s t a i n i n g  RBC smear  w i t h  L e i s h m a n ' s  s t a i n ,  
Tubes were c e n t r i f u g e d  at 1000 rpm for  10 min and co l ou r  
d e n s i t y  of s u p e r n a t a n t  was measured s p e c t r o p h o t o m e t r i c a l l y  at 
540 nm (Mukhe r j ee ,  1988). Percent  hemo lys i s  was c a l c u l a t e d  
by  the f o r m u l a  as : 

Abso rbance  of i n d i v i d u a l  tubes x 100 
Percent  hemo lys i s  = 

Abso rbance  w i t h  100~0 hemo lys i s  

RESULTS AND DISCUSSION 

Cel l s  in the con t ro l  tube rema in  s e t t l e d  in the bottom w i t h  
a lmost  c l e a r  amb ien t  s o l u t i o n ,  M o r p h o l o g i c a l l y  c e l l s  r e m a i n e d  
u n a l t e r e d .  

Ef fec t  of v a r i o u s  c o n c e n t r a t i o n s  of a f l a t o x i n  is shown in F i g ,  1. 
At low c o n c e n t r a t i o n s  (0.35 to 1 . 1 0 / u g / m l )  t he re  was a p p e a r a n c e  
of t i n g e  red co l ou r  in the medium;  most of the c e l l s  r ema in  
s e t t l e d  in the bot tom.  M o r p h o l o g i c a l  o b s e r v a t i o n  r e v e a l e d  
c o n c e n t r a t i o n  dependent  s w e l l i n g  of RBC. Hemolys is  occu r red  at 
1.4 / ug /m l  and above i t .  Concen t ra t i on  dependent  i nc rease  in 
hemo lys i s  was noted between 1.4 to 3.1 / u g / m l ,  The max imum 
(75~'0) hemo lys i s  o c c u r r e d  at  3.1 /ug /m l  c o n c e n t r a t  ion of 
a f l a t o x i n .  The amount of p e l l e t  at the bottom of the tube  
decreased ,  accompan ied  by  a p p e a r a n c e  of red co lou r  in the 
amb ien t  s o l u t i o n .  

AFB1 is r e p o r t e d  to induce c y t o t o x i c i t y  and t r a n s f o r m a t i o n  in 
c u l t u r e  c e l l s  (Schwar t z  and P e r a n t o n i ,  1975). Kaden et a l .  
(1987) noted mu ta t i ons  bes ides  t o x i c i t y  as a r e s u l t  of AFB 
exposu re  to TK6 and HrMI c e l l s  in c u l t u r e .  C y t o t o x i c i t y  of 
a f l a t o x i n  on mouse hepatoma ce l l  l i ne  HePa-1 was r e p o r t e d  by  
Karen  lamp i ( 1987). 

Exac t  mechanism of i ts  ac t i on  is not c l e a r l y  unde rs tood .  I t  is 
p resumed w i t h  above o b s e r v a t i o n s  t ha t  a f l a t o x i n  causes 
d e s t a b i l i z a t i o n  of p l a s m a  membrane w i t h  i n f l u x  of w a t e r  i n s i de  
the c e l l .  L i p i d  p e r o x i d a t i o n  is r e g a r d e d  as one of the p r i m a r y  
key even ts  in c e l l u l a r  damage ( P l a a  and W i t sch i ,  1976; Mead, 
1976) and the r e l a t i o n s h i p  between GSH l eve l s ,  l i p i d  p e r o x i d a t i o n  
and ce l l  l y s i s  has been r e p o r t e d  (Anund i  et a l . ,  1928; Younes 
and S e i g e r s ,  1984; T o s k u l k e o  and G l i n s u k o n ,  1988). Present  
i n v e s t i g a t i o n  c l e a r l y  i n d i c a t e s  t h a t  h i g h e r  c o n c e n t r a t i o n  of 
a f l a t o x i n  in the b lood may cause se l f  d e s t r u c t i o n  of e r y t h r o c y t e s  
( h e m o l y s i s )  whereas ,  lesser  c o n c e n t r a t i o n  w i l l  r e s u l t  in 
m o r p h o l o g i c a l  a l t e r a t i o n s  and n a t u r a l  e l i m i n a t i o n  of RBC by i ts  
d e s t r u c t i o n  at Pet icu Ioendothe l  ia I t i s s u e s .  I t  m igh t  be the 
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F i g u r e  i S h o w i n g  e f fec t  of  a f l a t o x i n  on red  b l ood  c o r p u s c l e s  

reason  fo r  o c c u r r e n c e  of  anem ia  d u r i n g  a f l a t o x i c o s i s .  

In  s u m m a r y ,  c y t o t o x i c i t y  of  a f l a t o x i n  on RBC of  r a b b i t s  was 
i n v e s t i g a t e d  in v i t r o .  When s a l i n e  s u s p e n s i o n  of  RBC was 
t r e a t e d  w i t h  c r u d e  a f l a t o x i n  ( o b t a i n e d  f rom c u l t u r e  f i l t r a t e  of  
A s p e r g i l l u s  p a r a s  i t  i cus  (NRRL 3240) f o r  16 h at  32 C) t h e  
t r e a t e d  c e l l s  a p p e a r e d  s w o l l e n  and  s p h e r i c a l .  The e x t e n t  of  
s w e l l i n g  v a r i e d  w i t h  the  c o n c e n t r a t i o n  of  a f l a t o x i n .  Bes ides  
s w e l l i n g ,  h e m o l y s i s  too o c c u r r e d .  Hemo lys i s  was more 
p r o n o u n c e d  w i t h  h i g h e r  c o n c e n t r a t i o n  of  a f l a t o x i n  (1 .4  to 3 .5  

9 / m l )  whe re  amb ien t  s u s p e n s i o n  became u n i f o r m l y  c o l o u r e d  due 
re leased h e m o g l o b i n .  
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