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I t o k a w a  et a l .  (1976) r e p o r t e d  t ha t  the w e i g h t  of the l i v e r  
of PCB po isoned r a t s  i nc reased  s i g n i f i c a n t l y ,  compared w i t h  
the l i v e r  w e i g h t  of non-PCB po isoned r a t s ,  t h a t  the l i v e r  
of r a t s  g i v e n  PCB and fed a commerc ia l  d i e t  showed 
p r o m i n e n t  d a r k - b r a w n  p i g m e n t a t i o n  wh ich  was i d e n t i f i e d  
h i s t o c h e m i c a l l y  as a ce ro id  and t ha t  the l i v e r  of r a t s  
g i v e n  PCB and fed a l a b .  made d i e t  became p a l e  y e l l o w  
due to an a c c u m u l a t i o n  of l i p i d s .  

However ,  how d i f f e r e n c e s  in d i e t  compos i t i on  a f f ec ted  PCB 
t o x i c i t y  was not  d e t e r m i n e d .  Therefore~ t h i s  p a p e r  e x a m i n e s  
the e f f ec t s  of d i f f e r e n c e s  in d i e t  compos i t ion  on the t o x i c i t y  
of PCB as to LD50 of mice.  

MATERIALS AND METHODS 

Male  mice of DDY s t r a i n ,  w e i g h i n g  abou t  20g, were 
s e p a r a t e d  in to  two g roups  of 80 a n i m a l s  each ;  g roup 1 was 
fed a commerc ia l  d i e t  and group 2 a l a b .  made d i e t .  The 
compos i t i on  of the d i e t s  a r e  g i v e n  in T a b l e  1. A f t e r  seven 
d a y s  of f e e d i n g ,  e i g h t  k i n d s  of PCB (Kanech lo t -500)  
c o n c e n t r a t i o n s  of 0 .89,  1.28, 1.55, 1.78, 2.19,  2.68,  3.08 
and 3.55 g / k g  mouse body w e i g h t  were o r a l l y  a d m i n i s t e r e d  
to ten mice each by  a s tomach sonde,  and t h e r e a f t e r  one 
g roup  of mice was fed commerc ia l  d i e t  and a n o t h e r  g roup  
of mice was fed l a b .  made d i e t .  When the mice d ied  a f t e r  
a d m i n i s t r a t i o n  of PCB, the dead mice and t h e i r  l i v e r s  were 
w e i g h e d .  On the n i n t h  d a y  a f t e r  the a d m i n i s t r a t i o n  of PCB 
a l l  the s u r v i v i n g  mice were k i l l e d  and t h e i r  l i v e r s  were 
w e i g h e d .  The v a l u e  of LDmn was o b t a i n e d  by the L i t c h f i e l d  
and  Wi lcoxon method (Li tchY~'eld and  Wi l coxon ,  1949). 

To compare  the mice a d m i n i s t e r e d  PCB o r a l l y  to those g i v e n  
PCB in t h e i r  d i e t s ,  commerc ia l  and  l a b .  made d i e t s  
c o n t a i n i n g  PCB were g i v e n  to two g roups  of 25 mice each ;  
g roup  1 was fed a commerc ia l  d i e t  c o n t a i n i n g  2500 ppm 
( m g / k g )  PCB and g roup  2 a l a b .  made d ie t  c o n t a i n i n g  2500 
ppm PCB. The number  of d a y s  i t  took fo r  the mice to d ie  
a f t e r  be ing  fed d i e t s  c o n t a i n i n g  PCB and the number  of 
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Table I. Composition of diets. 

Component Commercial diet Lab. made diet 

(%) (%) 

Protein 26.0 15.0 (Casein) 

Fat 5.9 lO.O (Olive oi l )  

Carbohydrate 56.5 38.8 (Sucrose) 

30.0 (Starch) 

Cellulose 4.8 2.0 
Salt mixture 6.6 a 4.0 b 

Vitamins c d 

Fatty acid composition of diets (%) 

Fatty acid Palmitate Stearate O l e a t e  Linoleate 

Commercial diet 16.08 1.78 23.43 53.20 

Lab. made diet I0.93 2.26 81.68 4.29 

a; Ca:1760mg, P:lO4Omg, Mg:3OOmg, Na:240mg, K:420mg, Fe:53mg, 

(per lOOg of diet) 

b; Ca:511mg, P:2OSmg, Mg:59mg, Na:127mg, K:211mg, Fe:19mg (per 

lOOg of diet) 

c; thiamin:9OOug, riboflavin:8OOug, pyridoxine:8OOug, nicotinic 

acid:4mg pantothenic acid:2.5mg, ascorbic aicd:5Omg, vitamin 

A:2000 I.U., vitamin D:400 I.U. (per lOOg of diet) 

d; thiamin:5OO~g, riboflavin:750~g, pyridoxine:5OO~g, nicotinic 

acid:5mg, pantothenic acid:2.5mg, ascorbic acid:18.8mg, 
vitamin A:6250 I.U., vitamin D:500 I.U. (per lOOg of diet) 
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dead  mice were  e x a m i n e d .  

RESULTS AND DISCUSSION 

F i g u r e  1 shows the  r e l a t i o n s h i p  be tween  the n u m b e r  of d a y s  
i t  took f o r  d e a t h  to occur a f t e r  a d m i n i s t r a t i o n  of 3 .05 g / k g  
body  w e i g h t  PCB and  the  l i v e r  w e i g h t  of the dead mice .  
The  l i v e r  w e i g h t  of c o n t r o l  g r o u p s  (non  PCB fed mice)  was 
u n c h a n g e d ,  w h i l e  t h a t  of PCB a d m i n i s t e r e d  g r o u p s  i n c r e a s e d  
n o t i c e a b l y  f o r  f o u r  d a y s ,  and  t h e r e a f t e r  was a lmos t  
u n c h a n g e d .  

R e g a r d i n g  the  n u m b e r  of d a y s  be fo re  dea th  of mice g i v e n  
PCB, a l l  of the dead mice t h a t  had  been fed the commerc ia l  
d i e t  d i e d  be tween the  f i r s t  a n d  4 th  d a y s ,  and  90 p e r c e n t  
of the  dead mice t h a t  had  been fed  the l a b .  made d i e t  
d i e d  be tween  the  f i r s t  and  4th d a y s .  

F i g u r e  2 shows the  e f f ec t  of PCB c o n c e n t r a t i o n  on the  r a t i o  
of l i v e r  w e i g h t  to body  w e i g h t  of  mice on the 9 th  d a y  a f t e r  
the  a d m i n i s t r a t i o n  of PCB. The r a t i o  of l i v e r  w e i g h t  to 
body  w e i g h t  i n c r e a s e d  w i t h  an i n c r e a s e  in  PCB 
c o n c e n t r a t i o n ,  and  i t  was not  a f f e c t e d  by  d i f f e r e n c e s  in  
d i e t  c o m p o s i t i o n .  

F i g u r e  3 shows the r e l a t i o n s h i p  be tween dose of PCB and  
p e r c e n t a g e  of dead mice .  I t is  seen t h a t  the  PCB 
c o n c e n t r a t i o n  of LD50 was 2.1 g / k g  body  w e i g h t  f o r  
commerc ia l  d i e t  g r o u p s  a n d  2 .6  g / k g  body  w e i g h t  f o r  l a b .  
made d i e t  g r o u p s .  T h a t  i s ,  the  PCB c o n c e n t r a t i o n  of LD.  0 
was l o w e r  f o r  the commerc ia l  d i e t  t h a n  f o r  the  l a b .  ma~e 
d i e t .  Thus~ PCB t o x i c i t y  was s t r o n g e r  in  mice fed the  
commerc ia l  d i e t .  

The l i v e r  of mice a d m i n i s t e r e d  PCB and  fed commerc ia l  d i e t  
h a d  p r o m i n e n t  d a r k - b r o w n  p i g m e n t a t i o n ~  w h i l e  those of mice 
a d m i n i s t e r e d  PCB and  fed the l a b .  made d i e t  were  p a l e  
ye l  l ow .  

F i g u r e  4 shows the  r e l a t i o n s h i p  be tween  the n u m b e r  of d a y s  
i t  took f o r  d e a t h  to o c c u r  a f t e r  mice were  fed commerc ia l  
a n d  l a b .  made d i e t s  c o n t a i n i n g  2500 ppm PCB and  the  
n u m b e r  of dead mice .  T h e  mice began  to d ie  on the 2nd 
d a y  in  the case of the commerc ia l  d i e t  and  on the 4 th  d a y  
in  the  case of l a b .  made d i e t .  The mice fed the commerc ia l  
d i e t  d i e d  e a r l i e r  t h a n  those fed the  l a b .  made d i e t .  
S i g n i f i c a n t  d i f f e r e n c e  a t  p~ :0 .005  leve l  was o b s e r v e d  by  
a n a l y s i s  of Ch i  tes t  (Rem ing ton  a n d  S c h o r k ,  1970) .  T h u s ,  
when  the mice were  fed commerc i a l  a n d  l a b .  made d i e t s  
c o n t a i n i n g  PCB~ the t o x i c i t y  of PCB was s t r o n g e r  in  the  
commerc i a l  d i e t ,  as in  the  case yvhere PCB was  a d m i n i s t e r e d  
o r a l l y  to m ice .  

In F i g u r e  2, the l i v e r  w e i g h t  i n c r e a s e d  w i t h  an i n c r e a s e  
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in PCB concent ra t ion  and th is  seems to mean that  there is 
some r e l a t i o n s h i p  between increases in l i v e r  we ight  and 
PCB t o x i c i t y .  

Accord ing to the resu l t s  repor ted fo r  r a t s  ( I t okawa  et a l . ,  
1976)~ the l i v e r s  of ra t s  admin i s te red  PCB and fed the 
commercial  d ie t  showed a d a r k - b r o w n  p igmenta t ion  which 
was i d e n t i f i e d  as a cero id which is produced by 
p e r o x i d i z e d  l i p i d  or I i popre te in  (Endicott~ 1944), w h i l e  
those of r a t s  admin i s te red  PCB and fed the lab .  made d ie t  
became pa le  ye l l ow due to an accumula t ion  of l i p i d s .  

On the other  hand,  as was shown in F ig .  3, when the mice 
tha t  were admin i s te red  PCB were fed the same d ie ts  as the 
ra t s  were fed ~ LDso was sma! le r  fo r  mice fed the 
commercial  d ie t  than fo r  mice fed the lab .  made d ie t .  
Therefore~ from these resul ts~ i t  is assumed tha t  p roduct ion  
of pe rox i d i zed  l i p i d  or l i pop ro te i n  is re la ted  to an increase 
in PCB t o x i c i t y .  Fu r the r  s tud ies  on these systems may 
e l uc i da te  the mechanism. 
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