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Effect of A f l a t o x i n  81 on the  I n c o r p o r a t i o n  of 14C-Acetate into  C h o l e s t e r o l  by Rat  Liver 

Aflatoxins  are a group of h ighly  toxic  and hepato-  
carcinogenic metabol i tes  produced by  cer ta in  strains of 
Aspergillus flavus. Of these metabol i tes  af la toxin B 1 is 
the most  toxic  as well as the  most  po ten t  hepatocarc inogen 
in a va r i e ty  of an imal  species 1. 

CLIFFORD and ]~EES 2, a proposed tha t  the  biochemical  
changes under ly ing the  deve lopment  of l iver  necrosis in 
rats  af ter  the  adminis t ra t ion  of af la toxin B~ were in i t ia ted 
by  the  tox in  in terac t ing  wi th  the  DNA.  The in teract ion 
p reven ted  the  R N A  polymerase  t ranscr ibing the  D N A  
and inhibi ted the  format ion  of messenger  RNA.  A failure 
in messenger -RNA format ion  resulted in an inhibi t ion 
in protein synthesis  which t h e y  considered to be the  
cause of the  l iver-cell  necrosis. Thus, t hey  demons t ra ted  
tha t  in rats  a single high dose of af la toxin  Bt  did not  
produce signif icant  change in the  incorporat ion of leucine 
into l iver  protein up to i8 h af ter  adminis t ra t ion  3. 

In  the  present  communica t ion ,  we wish to repor t  an 
early and marked  inhibi t ion of the  1-~4C-acetate incorpora-  
t ion into l iver  cholesterol by  af la toxin  t rea tment .  

Male rats  of "Wistar s t rain weighing 200-250 g were 
used. Af la toxin  B1 was dissolved in d imethylsul foxide  
and given i.p. a t  dose of 3 or 5 mg per  ml/kg.  The  rats  
were killed 24 h af ter  the  t rea tment .  The  l iver  slices 
(500 rag) were incubated  for 60 min  a t  37~ wi th  5 ml  
of Krebs phospha te  buffer  conta in ing 2 ~c 1-1~C-acetate. 
Cholesterol was ext rac ted  wi th  hexan  and prec ip i ta ted  
and purif ied as digi tonide according to the  me thod  of 
Gould wi th  a l i t t le  modif ica t ion  t. The  rad ioac t iv i ty  of 
the  cholesterol was counted in a l iquid scint i l la t ion 
counter.  L iver  and serum cholesterol  was de termined  by  
the  method  of ZACK et al. 5. The  de terminat ions  of amino-  
pyr ine  N-demethy la t ion  and pen tobarb i ta l  ox ida t ion  by  
l iver  microsomes were carried out  as described in a 
previous paper  by  using female rats  weighing about  
160-180g 6. The  incorporat ion of 1-14C-acetate into 
cholesterol was decreased to 10% of control  level  a t  24 h 
af ter  the  af la toxin  t r e a t m e n t  (Table I). 

Two mg/kg  of af la toxin  B 1 resulted in similar  results, 
bu t  0.5 mg/kg  did no t  produce signif icant  decrease. The  
conten t  of l iver  cholesterol  was s l ight ly increased by  
af la toxin Bx, in contras t  the  serum cholesterol  was 
sl ightly decreased. 

I n  o ther  exper iments ,  the  incorpora t ion  of 1-14C- 
aceta te  was decreased to  a similar  ex ten t  in bo th  the  
incubat ion  of 30 rain and 60 rain. 

On the  o ther  hand, the  adminis t ra t ion  of af la toxin Bt  
did not  s ignif icant ly a l ter  the  ac t iv i ty  of aminopyr ine  
N-demethy la t ion  and pen tobarb i t a l  oxida t ion  (Table II) .  

Table  II .  Effect  of a f la toxin  B 1 on the ac t iv i ty  of drug-metaboI iz ing 
enzymes of l iver  microsomes 

T rea tmen t  Aminopyr ine  Pen toba rb i t a l  
N-demethy la t ion  oxida t ion  
(nmole/g per  30 rain) (nmole/g per  30 rain) 

Control  134 -4- 15 245 • 21 
Af la toxin  B 1 129 • 17 223 ~- 19 
(5 mg/kg)  (-- 4%) (-- 9%) 

Af la toxin  was given in t r ape r i tonea l ly  24 h before sacrifice. The 
results  are expressed as average  4- S.E. from 6 rats.  The figures in  
the parentheses  ind ica te  the difference in  percentage  from control.  

Since the  ac t iv i ty  of drug-metabol iz ing  enzymes was 
easily decreased by  hepa to tox ic  agents 7, these results 
suggested t h a t  the  oxidizing act ivi t ies  of l iver  microsomes 
are still in tac t  by 24 tl af ter  af la toxin injection.  These 
results are in accordance wi th  the  repor t  of CLIFFORD 
and REES t h a t  af la toxin  did not  inhibi t  hepa t ic  isocitrate 
dehydrogenase,  mala te  dehydrogenase  and g lu t ama te  
dehydrogenase,  and did no t  increase the  act ivi t ies  of 
these enzymes and alkal ine phosphatase  in t h e  serum 
and serum bi l i rubin concent ra t ion  up to 4 8 h  after  
adminis t ra t ion.  

Moreover,  recent  w o r k s  have  revealed tha t  the  drug- 
oxida t ion  and a pa r t  of cholesterol synthesis  by  l iver  
microsomes are media ted  by, similar  mechanism(s) s. 
Therefore  these r e su l t s  suggested t h a t  the  inh ib i tory  
act ion of af la toxin  B 1 on the  incorpora t ion  of 1-~C- 
aceta te  into cholesterol is specific and i t  is not  due to 
result  of general  hepa t ic  injury.  

Fu r the r  studies on the  mechan ism and specificity of 
af la toxin  B 1 induced inhibi t ion of cholesterol  biosyn- 
thesis are now in progress 9. 

Rdsumd. L 'admin i s t r a t ion  d 'a f la toxine  B I (2 et 5 mg/kg,  
i.p., 24 h a v a n t  le sacrifice) a r6sult6 en un abaissement  
de 80% de l ' incorpora t ion  du 1-1~C-ac6tate en cholestgrol 
par  des coupes de tissu de foie. Le m6me t r a i t emen t  n ' a  
pas alt6r6 l ' ac t iv i t6  des 'drug metabol iz ing enzymes '  au 
n iveau des microsomes du foie. 

t~. KATO, K .  ONODA a n d  Y .  OMORI 

Department of Pharmacology, 
National Institute o/Hygienic Sciences, 
Kamiyoga, Tokyo (Japan), 77 May 7969. 

Table  I. Effect  of a f ia toxin  B I on the incorpora t ion  of 1-14C-acetate 
in to  cholesterol  by  l iver  slices. 

T r e a t m e n t  Cholesterol Specific Tota l  
content  ac t i v i t y  ac t iv i ty  
(mg/g l iver) (dpm • 10 4/rag (dpm • 10 4/g 

cholesterol) l iver) 

Control  1.90 =E 0.07 5.57 • 0.84 10.68 -b 1.75 
Afla toxin  B 1 2.71 i 0.11 0.66 -4- 0.22 1.77 ~2 0.59 
(5 mg/kg) (+ 43%) (-- 88%) (-- 84%) 
Afla toxin  B I 2.36 • 0.09 0.54 :~ 0.06 1.28 • 0.11 
(2 mg/kg) (+ 24%) (-- 90%) (-- 88%) 

Afla toxin  was g iven i.p. 24 h before sacrifice. The results  are expressed 
as average  ~ S.E. f rom 5 rats .  The figures in  the parentheses  ind ica te  
the difference in  percentage  from control.  
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