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REVIEW OF PCB MEETING

The cen tra l is s u e  in q u estion  i s  w heth er the P C B 's a re  
ca rc in o g en s or n ot. The long term  stu d ies  conducted  at B IO -T E ST  
in d ica te  that the a n sw er  i s  no. D r s . Ward R ich ter  and Donovan  
Gordon a re  of th is  opinion w hich  i s  sh ared  by M. L . K ep lin ger and 
J . C. C alandra.

On the other hand, a study conducted  by D r. Renata K im brough  
p r e se n ts  ev id en ce  that in  fe m a le  ra ts  of the Sherm an s tra in , l iv e r  
c a rc in o m a s w ere  found. T h is i s  the on ly  study in  w hich  th is  finding  
i s  r ep o rted  in  r a ts . B IO -T E ST  h as no b a s is  fo r  refu tin g  the fin d in gs  
o f K im brough ex cep t to take excep tio n  to  the d esign  of the ex p er im en t  
th at u se d  only fe m a le  ra ts  and to point out th at to our know ledge no one 
e ls e  h as rep o rted  s im ila r  r e s u lt s  in  r a ts . It should b e  n oted  that the 
e a r l ie r  a lleg a tio n  by K im brough that b lad d er ca n c er s  d evelop ed  in  
fem a le  r a ts  fed  PCB w as s u c c e s s fu lly  cou n tera cted  by B IO -T E ST  and  
M onsanto p erso n n e l.

Kirnura^ w ork ed  w ith  K a n ech lo r-4 0 0 , a c o m m e r c ia l brand  
of PCB and in  a ra t stu d y  o f 400 days' duration con clu ded  that " P C B 's  
induced  a ben ign  n e o p la s tic  change, though it  seem ed  to be s t i l l  sh ort  
of m a lig n a n cy , and th at the change ap p eared  e x c lu s iv e ly  in  the fe m a le s .  
The author e x p r e s s e d  con cern  that the benign  n od u les in  the l iv e r  m ay  
p r o g r e s s  to ca rc in o m a s if  " sp e c ific  or n o n -sp e c if ic  s t im u li a re  
in tro d u ced  into  the a n im a l. "
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Ito conducted  a study in  m ic e  and found "h yp erp lastic  n od u les  
and w e ll-d iffe r e n tia te d  h ep a to ce llu la r  ca rc in o m a s"  at a dose le v e l  of 
500 ppm  of K anechlor 500 . H ep a to ce llu la r  c a rc in o m a s w ere  not in ­
duced by K anechlor 300 and K anech lor 400 .

The ev id en ce  to date in d ica tes  that m a le  ra ts  a re  m o re  r e s is ta n t  
th an 'fem a les to the fo rm atio n  of nodular h y p erp la s ia  a s  w e ll  a s h ep ato ­
c e llu la r  ca rc in o m a . R ats a lso  a r e  m o re  r e s is ta n t  to the induction  of 
th e se  le s io n s  than m ic e .

To return  to the B IO -T E S T  stu d ies  on FO B , it  sh ou ld  be noted  
that the l iv e r  se c tio n s  w h ich  w er e  read  by the p a th o lo g ists  and rep orted  
in  IB T  N o . 6 41-06672  and dated M arch  24, 1975, w e r e  n ot the sam e  
s l id e s  or se c tio n s  a s  th o se  rep o rted  bn o r ig in a lly . The p r e se r v e d  
l iv e r s  w er e  r e p r o c e sse d  by taking 4 "cuts" fr o m  d ifferen t a r e a s  to  
obtain a s  la r g e  a r e p r e se n ta tiv e  sam p le  a s  p o s s ib le . It i s  not su rp r is in g  
that under th ese  c ir c u m sta n c e s  a d ifferen t tabulation  of the v a r io u s  
p r im a r y  l iv e r  le s io n s  w a s found. S tud ies on th yro id  h y p er p la s ia  andi
b y  R ic h ter 's  a s s o c ia te ,  D r. S tan ley  V e ss e lin o v itc h , h ave show n that 
th is  p ro ced u re  g en e ra lly  r e s u lts  in a d ifferen t q u a lita tiv e  and quantitative  
l in e -u p  o f le s io n s  th at a r e  rep orted  by the sam e p a th o lo g ist .

Id ea lly  one w ould  lik e  to be ab le  to r e a ff ir m  the o r ig in a l  
fin d in g s b y  th is  p ro ced u re , but th is  i s  n ot a lw a y s p o s s ib le  b ec a u se  of 
the ad d ition a l v a r ia b le s  in trod u ced . S e r ia l se c t io n s  o f the l iv e r  w ould
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e lim in a te  som e of the c o v a r ia n ts . The im portan t point in the m o st  
re ce n t study of the se c tio n s  is  the fa c t that no h ep a to ce llu la r  ca rc in o m a s  
w e r e  found w hich  i s  in a g reem en t w ith  the e a r l ie r  fin d in gs. It m u st b e  
em p h asized  that the d ia g n o sis  of "hepatom a” by Gordon and R ich ter  
con notes a ben ign  p r o c e s s  and m u st not be con fu sed  w ith  the c la s s ic a l  
defin ition  of the te r m  by "human" p a th o lo g is ts .

F u rth er , D r. S q u ires rev iew ed  a 'num ber of the sa m e s lid e s  
on A ro c lo r  1260 w ith  D r s . G ordon, D ev in sk a s , K im brough and R ich ter  
and a g reed  w ith the B IO -T E S T  p a th o lo g is ts  that l iv e r  ca rc in o m a s w ere  
not p r e se n t in  the s l id e s .  In add ition , the o rig in a l s l id e s  h ave b een  in  
the p o s s e s s io n  of F D A  sin c e  Jun e, 1973 and to date w e have not b een  
in fo rm ed  of any d isa g re e m e n t w ith  B IO -T E ST  fin d in g s.

D r. S q u ires h as sta ted  in  a le t te r  to D r. K im brough dated  
N ov em b er  12, 1974, that "I define 'd is c r e te  n od ules' and .'trab ecu lar  
(b asop h ilic) h y p erp la sia ' a s  p reca n cero u s  le s io n s  and thus in d ica tiv e  
of ca rc in o g en ic  r e s p o n s e ."  T his r e f le c ts  a v iew p oin t w hich  is  n ot 
sh ared  b y  a ll  p a th o lo g is ts  and th ere  is  noth ing that B IO -T E ST  can do 
to change th is d efin ition  ex cep t fo r  i t s  p a th o lo g ists  to a ccep t or r e je c t  
the v ie w . D rs . R ich ter  and Gordon do n ot a cc e p t D r. S q u ire 's  d efin ition .

W orkers in  the f ie ld  have p u b lish ed  e x te n s iv e ly  on the 
p a th o g en esis  of h ep a to ce llu la r  carc in o m a  in re ce n t y e a r s  and the  
con cep ts  have u ndergone c o n sid era b le  ch a n g es s in c e  the p rep aration
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of the fin a l BIO -T EST  rep o rt on ch ron ic  o ra l to x ic ity  s tu d ie s . One m u st  

n ote that P opp er in  h is  stu d ies  on A ra m ite  in i96 0  p ostu lated  that 
h y p erp la stic  n od u les w ere  tra n sfo rm ed  into h ep a to ce llu la r  can cer; 
h ow ev er , th is  con cep t w a s not g en e ra lly  a ccep ted  by the sc ien tif ic  
com m u n ity .

An e x c e lle n t  p ap er w hich  d e sc r ib e s  "the h ig h lig h ts  of som e
n ew er  d ev elop m en ts in  our under standing .of l iv e r  c a r c in o g e n e s is"

4has b een  p ublished  by F a r b e r . If the con cep ts  p resen ted  in  th is  
paper a s  w e ll  a s  th ose  o f S q u ire s , S affio tti and o th ers a r e  a ccep ted , 
a num ber of su b sta n ces w ould  have to be r e c la s s i f ie d  a s l iv e r  
c a r c in o g e n s . C a rr ied  to  e x tr e m e , w e could  argu e that any su b stan ce  
th at r e s u lt s  in stim u la tio n  of l iv e r  m ic r o so m a l en zy m es or p o s s e s s e s  
h ep a to cy to x ic  p ro p e r tie s  to any d eg ree  i s  a p o ten tia l l iv e r  ca rc in o g e n .

B IO -T EST  i s  u n w illin g  to a ccep t th e se  co n cep ts . The le s io n s  
se e n  in  the l iv e r s  of the ra ts  in  i t s  PCB stu d ie s  fo r  M onsanto do not 
show  v a sc u la r  in v a s io n , m e ta s te s e s  or a n a p la sia  -  a l l  c la s s i c a l  fe a tu r e s  
of ca rc in o m a . We continue to v ie w  the le s io n s  se e n  to  be b en ign .

S ev e ra l ad d ition al th in gs n eed  to be done b y  B IO -T E S T  and  
th e se  include:

(a) R e-ex a m in e  the o r ig in a l l iv e r  s l id e s .
(b) Cut n ew  se c tio n s  a t d ifferen t le v e ls  fr o m  o r ig in a l paraffin  

b lo ck s and read  s l id e s .
(c) Tabulate l iv e r  find ings se p a r a te ly  in  fe m a le  and m a le  r a ts .
(d) If p o s s ib le , d evelop  in form ation  on the r e v e r s ib i l i ty  of the 

l iv e r  ch a n g es .
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I t  is  im p o r ta n t  to p o in t ou t the fo llo w in g :
1. The B IO -T E S T  p o s it io n  w as and  r e m a in s  th a t  the P C B 's  

w e re  n o t show n to be l iv e r  c a rc in o g e n s  in i t s  s tu d ie s .  T h is  co n c lu s io n  
i s  the  o p in ion  of i t s  r e s id e n t  p a th o lo g is ts  a s  w e ll  a s  i t s  in d e p e n d e n t 
c o n s u lta n t .

2. T he B IO -T E S T  r e s u l t s  show  th a t  a n o - e f f e c t  le v e l  fo r  the 
d ev e lo p m e n t of h y p e rp la s t ic  n o d u le s  w as  found in e a c h  of i t s  s tud ies*

3. B IO -T E S T  h as  no m e a n s  a t  i t s  d is p o s a l  to  d isp u te  the 
f in d in g s  of K im b ro u g h  th a t  A ro c lo r  1260 in  fe m a le  S h e rm a n  r a t s  is  a 
l iv e r  c a rc in o g e n  e x c e p t on the b a s is  of e x p e r im e n ta l  d e s ig n .

4 . B IO -T E S T  is  n o t in a g r e e m e n t  w ith  the  c la s s i f ic a t io n  by  
S q u ire*  e t  a l .  th a t  c o n s id e r s  h y p e rp la s t ic  l iv e r  n o d u le s  to  b e  p r e -  
c a n c e ro u s .

5 . B IO -T E S T  s tu d ie s  on P C B 's  m e e t  the s c ie n t if ic  s ta n d a rd s  
o f T o x ico lo g y  an d  P a th o lo g y  an d  we a r e  p r e p a r e d  to  a s s i s t  M o n san to
in  an y  a d v e r s a r y  s i tu a t io n  in  o r  o u t of g o v e rn m e n t.

J .  C . C a la n d ra

A p r i l  18, 1975
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