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A p ril 18, 1975

D r, G eorge Roush, J r ,
M onsanto Company
800 N orth  L indbergh B oulevard
St, L ou is, M isso u ri 63166
D ear G eorge:

I fully  ap p rec ia te  that the m eeting on P C B 's  today was not 
com plete ly  sa tis fac to ry  and that many nagging questions rem ain .
The enclosed  is  a b r ie f  sum m ary  of my p erso n a l view s and I would 
ap p rec ia te  any open and fran k  com m ents that you a l l  m ay have.

P lease  le t m e know of any action that you contem plate in 
the way of seeking additional a ss is tan c e  in pathology o r in contacting 
fe d e ra l ag en c ie s . We w ill be p leased  to be of help  in any way that 
you m ay  w ish . • .

I t  is  m y feeling  tha t we need to get to g e th e r again w ithin 
the nex t few w eeks to continue our d iscu ss io n s .

V ery  tru ly  y o u rs ,

J .  C. C alandra  
P re s id e n t

JC C:A R

cc  -  D r. G eorge L ev inskas 
. M r. E lm er W heeler 

M r. W illiam  P apageorge 203 1007-mi
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REVIEW OF PCB MEETING

. . The c e n tra l issu e  in question  is  w hether the PC B 's a re  
carc inogens o r not. The long te rm  stud ies conducted a t BIO-TEST 
indicate that the an sw er is  no. D rs . W ard R ich te r and Donovan 
Gordon a re  of th is opinion which is  sh a red  by M. L . K eplinger and 
J .  C. C aland ra .

On the o ther hand, a study conducted by D r. Renata Kimbrough 
p re se n ts  evidence th a t in fem ale r a t s  of the Sherm an  s tra in , liv e r 
ca rc in o m as w ere found. This is  the only study in which th is finding 
is  rep o rted  in r a ts .  BIO -TEST has no b as is  fo r refu ting  the findings 
of K im brough except to take exception  td the design of the experim ent 
th a t u sed  only fem ale  ra ts  and to point out th a t to  our knowledge no one 
e lse  has rep o rted  s im ila r  re su lts  in r a ts .  I t should be noted that the 
e a r l ie r  allegation  by K im brough th a t b lad d er c a n c e rs  developed in 
fem ale ra ts  fed PCB w as su ccessfu lly  co u n te rac ted  by BIO-TEST and 
M onsanto p e rso n n e l.

K im ura* w orked  with K anech lor-400 , a co m m ercia l brand  
of PCB and in a r a t  study of 400 days ' du ration  concluded that "P C B 's 
induced a benign n eo p las tic  change, though i t  seem ed  to be s till sh o rt 
of m alignancy , and that the change appeared  e x c lu s iv e ly  in the f e m a le s .  " 
The au th o r e x p re sse d  concern  th a t the benign nodules in the liv er m ay 
p ro g re s s  to ca rc in o m as if "specific  o r n o n -sp ec ific  stim uli a re  
in tro d uced  into the an im a l. "
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Ito2 conducted & study in m ice and found "hyperp lastic  nodules 
* *

and w ell-d iffe ren tia ted  hepatocellu lar ca rc in o m as"  a t a dose level of 
• •500 ppm of K anechlor 500. H epatocellu lar ca rc in o m as w ere not in ­

duced by K anechlor 300 and K anechlor 400.
The evidence to date indicates' that m ale r a ts  a re  m ore  re s is ta n t 

than fem ales to the form ation of nodular h y p e rp las ia  a s  well as hepato­
c e llu la r  ca rc in o m a. R ats also  a re  m o re  re s is ta n t  to the induction of 
th ese  le s io n s than m ice .

To re tu rn  to the BIO-TEST studies on PC B , it should be noted 
th a t the l iv e r  sections which w ere read  by the patho log ists and repo rted  
in IBT No. 641-06672 and dated M arch 24, 1975, w ere  not the sam e 
s lid es  o r sections as those reported  on o rig in a lly . The p rese rv ed  
l iv e r s  w ere  re p ro c esse d  by taking 4 "cu ts"  fro m  d iffe ren t a re a s  to 
obtain a s  la rg e  a rep resen ta tiv e  sam ple as p o ss ib le . It is  not su rp ris in g  
th a t u n d e r these  c ircu m stan ces a d ifferen t tabu la tion  of the various 
p r im a ry  l iv e r  les io n s w as found. Studies on th y ro id  hyperp lasia  and 
by R ic h te r 's  a sso c ia te . D r. Stanley V esselinov itch , have shown that 
th is  p ro ced u re  g en era lly  re su lts  in a d ifferen t qua lita tive  and quantitative 
lin e -u p  of le s io n s  that a re  repo rted  by the sam e patho log ist.

Ideally  one would like to be able to re a ff irm  the orig inal 
find ings by th is p ro ced u re , but th is is not alw ays possib le  because of 
the add itional v a ria b le s  in troduced. S e ria l sec tio n s of the liv e r would
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elim in a te  tom e of the co v arian t* . The im portan t point in the mo*t
re c e n t study of the sections is  the fact that no hepa tocellu la r carcinom as 

• *w ere  found which is in ag reem en t w ith the e a r l ie r  findings. It m ust be 
em phasized  tha t the d iagnosis of "hepatom a" by Cordon and R ichter 
connotes a benign p ro ce ss  and m u st n o t be confused with the c lass ica l 
definition of the te rm  by "hum an" pa th o lo g ists .

F u r th e r , D r. S qu ires review ed a num ber of the same slides 
on A roc lo r 1260 with D rs . C ordon, Levin ska s, K im brough and R ichter 
and ag reed  with the B IO -TEST patho log ists tha t l iv e r  carc inom as w ere 
no t p re sen t in the s lid e s . In addition , the o rig ina l s lid es have been in 
the p o ssession  of FDA since June , 1973 and to date we have not been 
in form ed  of any d isag reem en t with BIO -TEST find ings.

D r, Squires h as s ta ted  in a le t te r  to D r. K im brough dated 
N ovem ber 12, 1974, th a t "I define 'd is c re te  nodu les' and 'trab e cu la r  
(basophilic) h y p e rp las ia ' a s  p recan ce ro u s  le s io n s  and thus indicative 
of ca rc ino g en ic  re s p o n s e ."  T his re f le c ts  a view point which is not 
sh a red  by a ll  patho log ists and th e re  is  nothing tha t BIO-TEST can do 
to  change th is definition excep t fo r i ts  patho log ists to accept or re je c t 
the view . D rs . R ich te r and Gordon do not accep t D r. S qu ire 's  definition* 

W orkers in the fie ld  have published ex tensively  on the 
pathogenesis of h ep a to ce llu la r ca rc inom a in recen t y ea rs  and the 
concep ts have undergone co n s id e rab le  changes since the p reparation
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of the final BIO-TEST re p o r t  on chronic o ra l toxicity stud ies. One m u st

h y p e rp las tic  nodules w ere tran sfo rm ed  into hepa tocellu la r cancer; 
how ever, th is  concept w as not g enera lly  accep ted  by the scientific 
com m unity.

An excellen t p ap e r which d e sc rib e s  ’’the highlights of some
n ew er developm ents in our understanding  of l iv e r  ca rc inogenesis"

4h as  been published by E a rb e r .  If the concepts p resen ted  in th is 
p ap e r a s  w ell a s  those of S qu ires, Saffiotti and o th ers a re  accepted , 
a num ber of substances would have to be re c la ss if ie d  as liv e r 
ca rc in o g en s . C a rr ie d  to ex trem e, we could argue tha t any substance 
th a t re s u lts  in stim ulation  of liv e r  m ic ro so m a l enzym es or p o sse sse s  
hepatocytoxic p ro p e rtie s  to any degree is a po ten tial l iv e r  carc inogen .

B IO -TEST is  unwilling to accep t these  concepts. The les io n s 
seen  in the l iv e rs  of the ra ts  in its  PCB stud ies fo r Monsanto do not 
show v a sc u la r  invasion , m e ta s te se s  o r an ap las ia  - a ll  c la ss ica l fe a tu re s  
of c a rc in o m a . We continue to view the le s io n s  seen to be benign.

S ev e ra l add itional things need to be done by BIO-TEST and 
th e se  include:

(a) R e-exam ine the o rig inal l iv e r  s lid e s .
(b) Cut new sections at d ifferen t lev e ls  fro m  original paraffin  

b locks and re a d  s lid es.
(c) Tabulate l iv e r  findings se p a ra te ly  in fem ale and m ale r a ts .
(d) If p o ss ib le , develop inform ation  on the rev e rs ib ility  of the 

l iv e r  changes.

no te  th a t Popper^ in h is stud ies on A ram ite  in i960 postulated that

10073207
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It is  im portan t to point out the .following:
1« The BIO-TEST position  was and rem ain s that the PC B 's

• •w ere  not shown to be l iv e r  carc inogens in its  stud ies. This conclusion 
is  the opinion of its  re s id en t pathologists a s  w ell a s  its  independent 
consultan t.

2. The BIO-TEST re su lts  show that a n o -effec t level for the 
developm ent of hyperp lastic  nodules was found in each of its  stud ies.

3. BIO-TEST has no m eans a t i ts  d isposa l to dispute the 
findings of K im brough tha t A roc lo r 1260 in fem ale Sherm an ra ts  is  a 
l iv e r  ca rc inogen  except on the b as is  of experim en tal design.

4. BIO -TEST is  not in ag reem ent with the c lassifica tio n  by 
Squ ires e t a l . tha t co n s id e rs  hyperp lastic  liv e r  nodules to be p re -  
can ce ro u s .

5. BIO -TEST stud ies on P C B 's m ee t the sc ien tific  standards 
of Toxicology and Pathology and we a re  p rep a red  to a s s is t  M onsanto
in any a d v e rsa ry  situation  in o r  out of governm ent.

J .  C. C alandra

A pril 18, 1975

R e f e r e n c e s
1 K im u ra , N .T . Gann 64:105 (1973).
2 Ito , N . J .  N at. C an ce r Inst. JU:1637 (1973).
3 P o p p e r, H. C an cer 13:1035 (i960).4 F ä r b e r ,  E . A rch . P a th . ¿8:145 (1974). 208 10073
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Ju ly  18 , 1975

Dr. J.C. Calandra
Industrial BIO-TEST Laboratories
1810 Frontage Rd.
Northbrook, 111. 60062

re: AROCLOR 2-year Rat Feeding Studies
Dear Joe:
The attached table summarizes a comparison of the 3 revised 
AROCLOR reports (12U2, 125^, 1250).
In 2 Instances, the previous conclusion of “slightly tumorigenic" 
»as changed to "does not appear to be carcinogenic'. The latter 
phrase is preferable. May we request that the AROCLOR 125^ 
report be amended to say "does net appear to be carcinogenic“.
The number of hepatomas reported for AROCLORS 1260 and 12^2 
have been interchanged. This appears to have arisen from con­
fusion regarding the numbering of the animals. The original 
reports show tumors in animals with numbers in the 100-300 range 
for AROCLOR 1260 and in the 500 to 800 range for AROCLOR 12U2. 
This leads me to conclude that the numbering scheme shown in the 
second set of reports is correct. With AROCLOR 125^ confusion 
is compounded. The original report showed tumors in animals 
with numbers in the units to teens, but the revised report shows 
animal numbers ranging from 0̂ to 1000. Can this be straightened 
out?
I was unable to reconcile the differences in the animal numbers 
between the first supplemental report and the original reports, 
I had inquired as to the changes in the numbers. As I recall,
I was told that the sections had been renumoered when the new 
slides were made and that a key relating to the sets of numbers

100737
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Dr. J.C. Calandra 
July 18, 1975 
Page - 2 -

would be supplied. This has not been done. It may not be 
necessary for AROCLORS 1260 and 1242, but AROCLOR 1254 remains 
unresolved.
Insofar as I can see, the remainder of the reports appear 
acceptable.
Kindest personal regards,

Sincerely,

George J. Levinskas, PhD 
Mgr., Environmental Assessment 
and Toxicology

/bkp
att.
cc: Dr. George Roush, Jr., M.D.

100738210
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Product
Supplemental Report 
#1 (mailed) Supplemental Report 

#2 ( JCC delivered
AROCLOR 1260
conclusion slightly does not appeartuaorlgenic carcinogenic
hepatomas 3 7
range of test animal nos:

p. 9 600 to 800 100 to 300
p. 10 1000 series 800 to 900
p. 11 70 to 100 10 to 4o
p. 12 500 to 600 80 to 200
P. 13 600 to 700 200 to 300
p. 14 700 series 200 to 300

AROCLOR 1254
conclusion slightly slightly

tumorigenic tumorigenic
hepatomas 6 6

AROCLOR 1242
conclusion slightly does not appear

tumorigenic carcinogenic
hepatomas 7 3
range of test animal nos. as In report #2 as in report #1

for AROCLOR 1260 AROCLOR 1260
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« i August 4, 1975• • •• . •

Jr! . Dr* Gsorgt J. Levinskas, M iu g tr*' Environmental Assessment and Toxicology 
Monsanto Company 800 North Lindbergh Boulevard St, Louis« Missouri 63166
Dear George:

Pe: Aroclor - 2 Year Rat Studies
la regard to the comments and questions covered la your letter dated July 18, 1975, pertaining to the above, please note the following:
1. We will amend our statement In the last paragraph on page 2 of the Aroclor 1254 report to read, "does not appear to be carcinogenic" in place of "slightly tumorigenic" as requested.
2. In regard to the animal numbers in the Aroclor 1242 and 1260 reports, they are correct in our final revised report.In the original reports, the Aroclor titles for these two materials were reversed.
3. The animal identification numbers appearing in the reports on evaluation of additional liver sections are the sameas those in our original report. The animals were not renumbered.
4. We cannot find any discrepancy In animal identification numbers in the reports (original, re-evaluation, final revision) on Aroclor 1254. However, in the report on re-evaluation of additional liver sections dated March 24, 1975, there was e typo­graphical error on page 1 which referred to Aroclor 1260 instead" - of 1254. Perhaps this is the basis of your confusion.
I hope that this will serve to further clarify the situation. Thank you for your assistancs and cooperation.

Sincerely yours,

100714
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