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H e x a c h l o r o b e n z e n e  (HCB) has been shown to cause 
p o r p h y r i a  in  a number o f  a n i m a l s  s p e c i e s  (STRIK 1973) .  
The r a t  has been used as a model f o r  s t u d y i n g  p o r p h y r i a  
cu tanea  t a r d a .  Female r a t s  have been shown to be more 
s e n s i t i v e  to a c q u i r i n g  chemica l  (HCB) p o r p h y r i a  than 
male r a t s  (GRANT e t  a l .  1974) .  IPPEN and AUST (1972)  
r e p o r t e d  t h a t  a d i e t a r y  l e v e l  o f  2000 ppm HCB i n c r e a s e d  
the  u r i n a r y  e x c r e t i o n  o f  p o r p h y r i n s  and t h a t  the  
s i m u l t a n e o u s  a d m i n i s t r a t i o n  o f  e s t r a d i o l  o r  e s t r a d i o l  
w i t h  ges tagen  and androgen g r e a t l y  enhanced the  quan-  
t i t y  o f  p o r p h y r i n s  e x c r e t e d .  E s t r o g e n s  have i n d u c e d  
p o r p h y r i a  cu tanea  t a r d a  in  humans (ZIMMERMAN e t  a l .  1966 
& VAIL 1967) .  A s t u d y  on the  e f f e c t  o f  removal  o f  the 
t e s t e s  and o v a r i e s  on the  a c c u m u l a t i o n  o f  p o r p h y r i n s  in  
the  l i v e r  o f  r a t s  fed graded l e v e l s  o f  HCB was c a r r i e d  
o u t .  

Methods and P rocedu res  

D i e t  

HCB, o r g a n i c  a n a l y t i c a l  s t a n d a r d  grade (BDH Chemica ls  
L t d . ,  Eng land ) ,  was mixed w i t h  a s t a n d a r d  g round  commer- 
c i a l  d i e t  (Maple Leaf  M i l l s ,  Mas te r  Feeds D i v i s i o n ,  
T o r o n t o )  p l u s  3% corn o i l  to  g i v e  d i e t a r y  l e v e l s  o f  I00  
and 500 ppm. When fed ad l i b i t u m  these  c o n c e n t r a t i o n s  
were c o n s i d e r e d  to be e q u i v a l e n t  to  5 and 25 mg/kg.  

One hundred  Sp rague -Daw ley  w e a n l i n g  r a t s  were randomly  
d i v i d e d  i n t o  4 groups (2 X 25 males and 2 X 25 f e m a l e s ) .  
One group o f  males and one group o f  females  had t h e i r  
t e s t e s  or  o v a r i e s  removed under  e t h e r  a n a e s t h e s i a .  The 
r a t s  were kep t  i n  an e n v i r o n m e n t a l l y  c o n t r o l l e d  room at  
22~ w i t h  the  l i g h t s  on from 0700 to 1900 h r .  At 32 days 
o f  age each group was d i v i d e d  i n t o  2 subgroups  and fed 
the I00  or  500 ppm d i e t .  F i ve  r a t s  were k i l l e d  f rom each 
subgroup  at  s p e c i f i e d  t imes  and l i v e r s  removed,  we ighed 
and homogenized w i t h  9 volumes o f  d i s t i l l e d  w a t e r .  A l i q u o t s  
o f  t he  homogenate were a n a l y z e d  f o r  p o r p h y r i n s  (ABBRITTI 
and DE MATTEIS, 1972 and GRANT e t  a l .  1974) .  
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Results & D iscuss ion  

Female ra ts  had h igher  l eve l s  of  hepa t i c  porphyr ins  
than male ra ts  (Table I ) .  This agrees w i th  p rev ious  
f i n d i n g s  (GRANT et  a l .  1974a, 1974b). This great  d i f -  
ference due to sex in the i n d u c t i o n  of po rphy r i a  by 
HCB is  not apparent in mice as male and female mice fed 
a d i e t  c o n t a i n i n g  175 ppm HCB fo r  134 days had l i v e r  
po rphy r in  l eve l s  (nM/g) of  14.2 and 2.2 r e s p e c t i v e l y  
(GRANT 1975). The removal of the tes tes  increased the 
q u a n t i t y  of  po rphyr ins  in the l i v e r  of  ra ts  fed I00 ppm 
HCB (Table I ) .  In the case of females, removal of  the 
ova r ies  decreased the leve l  of  po rphy r ins  accumulated 
in the l i v e r .  However, d i e t a r y  leve l  of  500 ppm HCB 
appeared to mask the e f f e c t  of  removal of  sex organs on 
the accumulat ion of po rphy r ins  in the l i v e r .  HCB 
acqui red po rphy r ia  develops s low ly  in the r a t .  No value 
f o r  normal females fed 500 ppm HCB fo r  73 days is  presented 
because 4 of the 5 animals d ied.  

The mechanism by which HCB a f f e c t s  po rphy r i n  
syn thes i s  in the ra t  has not ye t  been de f ined .  GAJDOS 
and GAJDOS-TOROK (1961) have shown tha t  adenosine-5-  
monophosphoric acid (AMP) has a t h e r a p e u t i c  e f f e c t  
(decreased e x c r e t i o n  of  u roporphy r ins  and disappearance 
of neu ro log i ca l  symptoms) on HCB induced p o r p h y r i a .  
JOUBERT et  a l .  (1973) have suggested t ha t  the accumulat ion 
of i ron  in the l i v e r  l i m i t s  the d e c a r b o x y l a t i o n  of 
u roporphyr inogen.  The r e s u l t s  presented here and the 
work of  IPPEN and AUST (1972) show tha t  the s t e r o i d s  
produced by the ovar ies  and tes tes  are i nvo l ved  in the 
mechanism by which HCB induces po rphy r i a  in the r a t .  

The i n d u c t i o n  of po rphy r i a  by HCB depends on 
spec ies ,  sex, age, dosage leve l  and length of exposure.  
A l l  these f a c t o r s  are impor tan t  and should be cons idered 
when s tudy ing  the i n d u c t i o n  of po rphy r ia  by HCB. 
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