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Afla tox in  i s  a s e c o n d a r y  tox ic  fungal m e t a b o l i t e  p roduced  b y  
tox igen ic  s t r a i n s  of A s p e r g i l l u s  f l av us  - p a r a s i t i c u s  group of 
fungi. Occur rence  of a f l a t o x i n  in v a r i o u s  food commodi t ies  h a v e  
been w i d e l y  r e p o r t e d  from v a r i o u s  coun t r i e s ,  be ing  most  p r e v a l e n t  
in 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  where  env i ronmen ta l  cond i -  
t ions  a r e  more f a v o u r a b l e  fo r  mouldy growth  and tox in  p r o d u c t i o n  
(Shank et  a l . ,  1972; Stoloff ,  1977; Busby  and Wogan, 1984). 
In p a r t s  of  Ind ia  1004 of maize  s a m p l e s  h a v e  been  found con ta -  
minated  wi th  a f l a t o x i n  content  in the  range  of 6, 250-15, 600 )ug /kg  
( K r i s h n a m a c h a r i  e t  a l . ,  1975). 

Inges t ion  of a f l a t o x i n - c o n t a m i n a t e d  feed cause  s e r i o u s  t ox i c  d i s e a s e  
c a l l e d  a f l a t o x i c o s i s  in which s y m p t o m s  l i k e  r e s p i r a t o r y  t r o u b l e s  
and l e t h a r g y  a r e  well  documented.  E r y t h r o c y t e s  containing hemo-  
g lob in  a r e  h i g h l y  s p e c i a l i z e d  c e l l s  which s e r v e  as  c a r r i e r  of 
gases  be tween  lungs and t i s sues .  Many i n v e s t i g a t o r s  h a v e  e x a -  
mined the  e f f ec t  of  a f l a t o x i n  on e r y t h r o c y t e s  and i t s  r e l a t e d  
p a r a m e t e r s  wi th  conf l i c t ing  r e s u l t s  ( C y s e w s k i  e t  a l . ,  1968; C la rk  
et  a l . ,  1980; 1984; P a t t e r s o n ,  1983; Bo r t e l l  et  a l . ,  1983; Wyatt  
et  a l . ,  1985; Ray et  a l . ,  1986; Ranjan, 1987; Reddy  et  a l . ,  
1987; H a r v e y  et  a l . ,  1988; Reddy  and Sharma,  1989; Verma et  
a l . ,  1991). The p r e s e n t  e x p e r i m e n t  i s  an a t t e m p t  to i n v e s t i g a t e  
a l t e r a t i o n s  in e r y t h r o c y t e s  and consequent  e f f e c t s  dur ing induced 
ch ron ic  a f l a t o x i c o s i s .  

MATERIALS AND METHODS 

Toxigen ic  s t r a i n  of  A. p a r a s i t i c u s  (NRRL 3240) was grown on 
SMKY l i q u i d  medium f o r  10 d a y s  at  28 + 2~ as  d e s c r i b e d  b y  
Diener  and Davis  (1966). Obta ined cu l tu re  f i l t r a t e s  were  e x -  
t r a c t e d  with  c h l o r o f o r m  and concen t ra t ion  of a f l a t o x i n  was quan t i -  
f ied  (Nabney and Nesb i t t ,  1965). 

I n b r e d  New Zealand s t r a i n  of  r a b b i t s  (Oryc to l aeus  cuniculus)  
weighing 200-225 gm were  fed with  r a t i on  and wa te r  a d - l i b i t u m  
and main ta ined  unde r  l a b o r a t o r y  cond i t ions .  For  p r e s e n t  e x p e r i -  
ment 20 r a b b i t s  were  d i v i d e d  in two g roups ;  Group I r a b b i t s  
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were fed with a f la tox in-con tamina ted  d ie t  (15 mg/kg feed) for  
60 days ,  whereas  Group II r a b b i t s  r e c e i v e d  non- tox ic  feed and 
se rved  as control .  Blood samples  for  hemato logica l  s tud ies  were 
co l lec ted  in EDTA bu lbs  from ea r -p inna  of r a b b i t s  on 15, 30, 
45 and 60 days  of t reatment .  E r y t h r o c y t e s  were counted by  
hemocy tomet r i c  method using Neubauer chamber .  Packed cell  
volume (PCV) was measured by Wintrobe tube method. Concentra-  
tion of hemoglobin was de te rmined  by  ac id  hematin method. Mean 
co rpuscu l a r  volume (MCV), mean co rpuscu l a r  hemoglobin (MCH) 
and mean co rpuscu l a r  hemoglobin concentra t ion (MCHC) were 
ca lcu la ted  using s t andard  formula (Mukherjee,  1988 ). Student 
' t '  tes t  was used for  s t a t i s t i c a l  ana lys i s .  

RESULTS AND DISCUSSION 

Data ob ta ined  in the p resen t  experiment i s  r ep resen ted  in Table 1. 
RBC count and hemoglobin concent ra t ion  showed a dec rea se  during 
a f l a tox icos i s .  A continuous time dependent  dec rea se  could be 
o b s e r v e d  upto 45 days  of t reatment .  Signif icant  d e c r e a s e  was 
r eco rded  on 30, 45 and 60 days  of t reatment .  PCV r e g i s t e r e d  
a time dependent  continuous dec rease .  Data on 45 and 60 d a y s  
of t reatment  were found to be s ign i f i can t ly  d i f f e ren t  from i t s  
control .  A time dependent  dec rea se  in these  pa rame te r s  suggest  
occur rence  of cumulat ive  t o x i c i t y  during a f l a tox icos i s .  MCV showed 
a dec l ine  from i t s  control  va lues  excep t  on 45 d a y s  where  a 
s l igh t  inc rease  was not iced.  In i t i a l  dec l ine  in MCH and MCHC 
(15 and 30 days )  were fol lowed with an inc rease  on 45 and 60 
days .  Values were not found s t a t i s t i c a l l y  s igni f icant  from i t s  
control .  

RBC count, hemoglobin concent ra t ion  and PCV were s ign i f i can t ly  
dec reased  during induced chron ic  a f l a tox i cos i s  (Cysewsk i  et a l . ,  
1968; Panda et a l . ,  1975; Clark e t a l . ,  1980; Pat te rson,  1983; 
Brucato et a l . ,  1986; Ranjan, 1987; Reddy et a l . ,  1987; Verma 
et a l . ,  1991). However,  in p igs  (Harvey  et a l . ,  1988) ca t t l e  
(Wyatt et a l . ,  1985; Ray et a l . ,  1986), goat (Clark et a l . ,  1984) 
and pony (Bor te l l  et a l . ,  1983) inc reased  l eve l s  of RBC, hemo- 
g lobin  and PCV were r e p o r t e d .  In BALB/c mice no effect  on 
RBC counts were noted in AFB. exposure  (Reddy and Sharma, 
1989). These d i f f e rences  a re  i b e l i e v e d  to be due to spec ies  
s e n s i t i v i t y ,  va r i a t i ons  in dose and dura t ion  of the t reatment  
(Huff et a l . ,  1986; 1988). The p re sen t  data a lso ind ica tes  time 
dependent  dec rease  suggest ing occur rence  of cumulat ive t o x i c i t y  
during a f l a tox icos i s .  Lower concent ra t ions  of a f l a tox in  may cause 
inc rease  in RBC count, hemoglobin and PCV, whereas ,  h i g h e r  
concent ra t ion  showed a decrease .  

Exact  mechanism causing dec rea sed  RBC count and re la ted  hemo-  
g lobin  and PCV are  not c l e a r l y  unders tood .  I t  could resu l t  from 
inh ib i t ion  of hematopo ies i s ,  d e f e c t i v e  hematopo ies i s ,  inc reased  
ra te  of des t ruc t ion  of RBC or  a combinat ion of a l l  th ree .  Our 
in v i t r o  s tud ies  have  shown enhanced ra te  of a f la tox in  induced 
m-orphol6gical  a l t e r a t i ons  and h e m o l y s i s  when sa l ine  suspension 
of RBC was t r ea ted  with a f l a tox in  (Verma and Raval,  1991). 
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Induced a f l a t o x i c o s i s  in r a b b i t s  caused reduc t ion  in MCV. En- 
hanced ra te  of hemolys i s  during a f l a t o x i c o s i s  might cause r e l ease  
of sma l l e r  s ized  p remature  ce l l s  in the blood stream from bone 
marrow. 

In summary, e r y t h r o c y t e s  and i t s  r e l a t ed  pa rame te r s  a re  a f fec ted  
when young r a b b i t s  were fed with a f l a tox in  contaminated feed 
(15 mg/kg) for  60 days .  Afla toxin  t rea tments  r e su l t ed  in s ign i f i -  
cant reduc t ion  of e r y t h r o c y t e s ,  hemoglobin and PCV. Al te ra t ions  
in MCV, MCH and MCHC were also r e c o r d e d .  A time dependent  
response  was o b s e r v e d  suggest ing cumulat ive t o x i c i t y  during 
a f l a tox icos i s .  
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