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SUMMARY MINUTES 
PEER REVIEW PANEL MEETING 

A p r i l  26, 1990 

Sodium Fluoride. Dr.  J.R. Bucher, NIEHS, NTP Study Sc ien t i s t ,  introduced the 
tox ico logy and carcinogenesis studies o f  sodium f l u o r i d e  by reviewing the uses 
o f  f l uo r i des  and the experimental design and resu l t s  f o r  the 14-day and 6-month 
studies i n  male and female F344lN r a t s  and B6C3F1 mice. Factors considered 
important i n  dose se lec t ion  f o r  the 2-year studies i n  r a t s  were decreased weight 
gain and stomach les ions i n  a male and a female r a t  i n  the top dose groups from 
the 6-month studies (300 pprn). Factors considered important i n  dose se lec t ion  
f o r  the 2-year studies i n  mice were decreased weight gain and deaths a t  200 pprn 
and higher doses. Dr .  Bucher pu t  the doses used i n  the 2-year studies i n t o  
perspect ive (0, 25, 100, 175 pprn sodium f luo r ide ,  equivalent  t o  0, 11, 45, 79 
pprn f l uo r l de )  by not ing t h a t  optimal l e ve l s  o f  f l u o r i d e  i on  i n  pub l i c  water 
suppl ies are  considered t o  be about 1 pprn and t h a t  mice and r a t s  d r i n k  more 
water propor t ionate  t o  body weight than do humans. Also, rodent d i e t s  
r ou t i ne l y  contain h igher amounts o f  f l u o r i d e  than the human d ie t .  For the 
2-year studies, Dr .  Bucher discussed primary nonneoplastic les ions o f  the teeth  
i n  r a t s  and mice and bone les ions (osteosclerosis)  i n  female rats. He comnented 
on d i f fe rences i n  the incidences o f  neoplasms between dosed and cont ro l  animals 
a t  a number o f  t i ssue  s i tes ,  i n  pa r t i cu l a r ,  tumors o f  the o ra l  cav i t y ,  t hy ro i d  
gland and sk in  o f  ra ts ,  and o f  the hematopoietic system o f  mice and concluded 
t h a t  there was i n s u f f i c i e n t  evidence t o  consider the small increases re la ted  t o  
sodium f l u o r i d e  administ rat ion.  The on ly  other neoplasms bel ieved t o  warrant 
considerat ion were osteosarcomas o f  the bone i n  mid and h igh dose male rats.  
There a re  a number o f  fac to rs  enter ing i n t o  determination o f  whether t h i s  i s  a 
chemical ly re la ted  e f f ec t ,  o r  whether t h i s  incidence occurred by chance. 
Dr.  Bucher reviewed these, i nc lud ing  several d i f fe rences i n  the protocol  used t o  
sample and examine bone i n  t h i s  study compared t o  t yp i ca l  protocols,  fac to rs  
pe r ta in ing  t o  the use o f  h i s t o r i c a l  cont ro l  data, and the expectat ion o f  a 
neop las t ic  response i n  an organ t h a t  accumulates f l uo r i de ,  such as bone. 
However, f l u o r i d e  l eve l s  i n  bone i n  h igh dose male r a t s  d i d  not  d i f f e r  from 
those i n  h igh dose female r a t s  o r  male o r  female mice, and there  were no 
osteosarcomas i n  these groups. Dr .  Bucher concluded t h a t  the evidence was 
weakly support ive o f  an assoc ia t ion between osteosarcomas and the admin is t ra t ion 
o f  sodium f l u o r i d e  t o  male rats. The evidence was thought t o  be inconclusive 
and best  described by the equivocal evidence category i n  the NTP c l a s s i f i c a t i o n  
scheme (attached), which i s  def ined as a marginal increase i n  neoplasms t h a t  may 
be chemical ly related. The conclusions as w r i t t e n  on page 2 o f  the Technical 
Report are as fo l lows:  

Under the cond i t ions o f  these 2-year dosed water studies, there was 
equivocal evidence o f  carcinogenic a c t i v i t y  o f  sodium f l u o r i d e  i n  male 
F344/N ra ts ,  based on the occurrence o f  a small number o f  osteosarcomas i n  
dosed animais. There was no evidence o f  carcinogenic a c t i v i t y  i n  female 
F344lN r a t s  rece iv ins  sodium f l u o r i d e  a t  concentrat ions o f  0. 25. 100. o r  
175 ppm( 0, 11, 45, or 79 pprn f l uo r i de )  i n  d r i nk i ng  water f o r  2 years: 
There was no evidence o f  carcinogenic a c t i v i t y  o f  sodium f l u o r i d e  i n  male 
o r  female mice rece iv ing sodium f l u o r i d e  a t  concentrat ions o f  0, 25, 100, 
o r  175 pprn i n  d r i nk i ng  water f o r  2 years. 



Dosed r a t s  had lesions t yp i ca l  o f  f l uo ros i s  o f  the teeth  and high-dose 
female r a t s  had increased osteosclerosis o f  long bones. 

Dr .  Longnecker, a p r i nc i pa l  reviewer, agreed w i t h  the conclusions. He thought 
t h i s  t o  be a we l l  w r i t t e n  repor t  r e f l e c t i n g  a c a r e f u l l y  done study. He said the 
doses chosen were appropriate, y i e l d i n g  c lea r  evidence o f  b i o l og i c  e f f ec t s  
wi thout  severe e f f ec t s  on animal growth. The photomicrographs i n  the repor t  
were o f  good q u a l i t y  and supported the diagnoses made. 

Dr. Ashby, the second p r i nc i pa l  reviewer, agreed w i t h  the conclusions. However, 
he considered the d e f i n i t i o n  f o r  equivocal evidence o f  carcinogenic a c t i v i t y  t o  
be i n s u f f i c i e n t l y  precise f o r  male r a t s  and suggested t ha t  a statement on the 
top o f  page 93 i n  the Report be used instead, t h i s  being: "Taken together, the 
current  f i nd ings  are inconclusive, but  are weakly support ive o f  an associat ion 
between sodium f l u o r i d e  admin is t ra t ion and the occurrence o f  osteosarcomas i n  
male rats." Noting the propensity f o r  f l u o r i d e  t o  accumulate i n  bone, t h i s  
t i ssue  was the most l i k e l y  one f o r  occurrence o f  a carcinogenic e f f ec t ,  y e t  the 
f a c t  o f  f l u o r i d e  accumulating i n  the bone o f  female r a t s  and male and female 
mice t o  a s i m i l a r  extent  as i n  male r a t s  was i nd i ca t i ve  o f  caut ion i n  drawing 
simple conclusions. Dr.  Ashby comnented t ha t  sodium f l u o r i d e  c l e a r l y  has some 
genetic a c t i v i t y ,  bu t  probably by an i n d i r e c t  o r  secondary e f f e c t  on chromosome 
structure.  He thought fu tu re  acqu is i t i on  o f  male r a t  bone marrow genotox ic i ty  
data was indicated. 

Dr. Garman, the t h i r d  p r i nc i pa l  reviewer, agreed w i t h  the conclusions. He 
stated t h a t  t h i s  was an outstanding repor t  which covered the f ind ings  o f  a 
thorough, well-conducted study. He speculated t ha t  because o f  a possib le l i n k  
between f r ac tu re  formation and subsequent development o f  osteogenic sarcomas 
i n  humans and animals, and because increased l eve l s  o f  d i e ta r y  f l u o r i d e  may 
r e s u l t  i n  increased f r a g i l i t y  o f  ce r t a i n  bones, there might be a connection 
between osteogenic sarcoma formation and bone remodelling. Dr. Garman 
suggested t h a t  any fu tu re  studies include measurements o f  bone t e n s i l e  strength. 

Comnents by Other Members o f  the Panel: Dr. S i lberge ld  noted the r o l e  o f  the 
NTP data as being p a r t  o f  the f i r s t  step i n  the complicated process o f  r i s k  
assessment, and pointed out  t ha t  the doses used were not  orders o f  magnitude 
above human exposure levels. She supported f u r t he r  research on genotox ic i ty  and 
on mechanisms o f  sex d i f ferences seen. Dr. Davis underscored the observation o f  
nonneoplastic les ions o f  the bone i n  female r a t s  (osteosclerosis) i n  the 
absence o f  bone tumors. Dr.  Goodman said the Abstract should po in t  out  the 
ex t ra  sc ru t iny  given t o  the evaluat ion o f  bone t i ssue  i n  t h i s  study. Dr. Hayden 
a lso comnented on the thoroughness o f  the study and report.  Dr.  Gold noted t ha t  
t h i s  was an unusual study i n  t ha t  there was not  a zero cont ro l  group, and 
re la ted  t o  t h i s  i s  the f a c t  t ha t  f l u o r i d e  i s  a na tu ra l l y  occurr ing chemical i n  
the standard rodent laboratory d ie t .  She emphasized t h a t  both cont ro l  and dosed 
animals i n  a l l  NTP studies received f l u o r i d e  doses i n  the laboratory d i e t  t ha t  
were higher than the low dose tested. She sa id  the use o f  ' 0  ppml as the 
heading i n  tab les  f o r  cont ro l  values was misleading. Dr. Bucher agreed and said 
'Cont ro l '  would 
d i e t  o f  cont ro l  
Hasemen, NIEHS, 
i n  primary data 
mucosa found i n  

be used and be t t e r  defined as t o  the leve l  o f  f l u o r i d e  i n  the 
animals. There was discussion by Dr.  McKnight w i t h  Dr .  J. 
as t o  why data from paired (age-matched) cont ro ls  were not  used 
tables. Dr. Zeise pointed out  two ra re  tumors o f  the nasal 
h igh dose male r a t s  and ind icated these should be discussed i n  



the body of the report.  She re i t e ra ted  the need expressed by other Panel 
members f o r  designing another study w i t h  higher top doses. Dr.  Zeise noted t ha t  
the f l u o r i d e  concentrations i n  h igh dose r a t s  were w i t h i n  the range observed i n  
humans and the d i f ferences i n  pharmacokinetics and deposi t ion o f  f l u o r i d e  i n  
bone between humans and animals should be studied. Dr.  Carlson wondered about 
the possib le mechanism f o r  induct ion o f  the o ra l  cav i t y  tumors. Dr .  Bucher 
responded t h a t  there was no overa l l  s t a t i s t i c a l  s ign i f icance f o r  the o ra l  tumors 
even i f  the P values f o r  female r a t s  were combined s t a t i s t i c a l l y  w i t h  the 
corresponding values f o r  male rats. Addi t iona l ly ,  there was a squamous c e l l  
carcinoma o f  the o ra l  cav i t y  i n  a female cont ro l  as we l l  as one i n  a pa i red male 
control.  Thus, the leve l  o f  confidence t ha t  the o ra l  les ions might be asso- 
c ia ted  w i t h  chemical exposure was less than t ha t  f o r  the bone lesions. Dr.  L. 
Hart, NIEHS, read i n t o  the record comnents received from Dr. C. Klaassen, a 
Panel member who could not  be present. Dr .  Klaassen thought informat ion i n  the 
Abstract about the h i s t o r i c a l  cont ro l  r a te  o f  osteosarcomas i n  male r a t s  should 
include not  only the mean (0.5%) bu t  a1 so the range (0-6%). Dr .  Gal l o  concluded 
the i n i t i a l  discussion by emphasizing t ha t  there was a major need f o r  looking a t  
the mechanisms o f  t o x i c  ac t ion  o f  f l u o r i d e  a t  the various s i t e s  i n  any fu tu re  
studies. 

Publ ic  Comnents: Advance not ice had been received by nine persons t ha t  they 
wished t o  make statements a t  the meeting, and w r i t t e n  mater ia l  i n  support o f  
t h e i r  statements had been received p r i o r  t o  the meeting f o r  d i s t r i b u t i o n  t o  
Panel members, s t a f f  and in terested attendees. S u f f i c i e n t  t ime was allowed f o r  
Panel members t o  question each o f  the speakers. B r i e f  descr ip t ions o f  the 
statements ( I n  order o f  presentat ion) fol lows: 

(1) Dr .  John A. Yiamouyiannis, D i rec tor ,  Safe Water Foundation, Delaware, 
Ohio -- He stated t ha t  occurrence o f  a rare  form o f  l i v e r  cancer, 
hepatocholangiocarcinomas, i n  f luor ide- t reated male and female mice i n  the NTP 
studies provided c lear  evidence o f  carcinogenic a c t i v i t y  i n  mice. Further, he 
sa id  a dose-dependent re la t ionsh ip  between f l u o r i d e  and the number o f  male ra t s  
w i t h  o ra l  squamous c e l l  tumors and a dose-dependent re la t ionsh ip  between o ra l  
squamous c e l l  metaplasia and tumors i n  female r a t s  along w i t h  the increased 
incidence o f  osteosarcomas i n  male r a t s  supported a f i nd ing  o f  c lea r  evidence o f  
carcinogenic a c t i v i t y  o f  f l u o r i d e  i n  rats. 

(2) Dr.  James W. Bawden, Univers i ty  o f  North Carol ina School o f  Dent ist ry,  
representing the American Associat ion f o r  Dental Research and the American 
Associat ion o f  Dental Schools -- His  presentat ion (a) contended t ha t  plasma 
f l u o r i d e  l eve l s  reported f o r  the s i x  month studies i n  r a t s  were i n  e r r o r  due t o  
the assay method used, (b) expressed concern about the terms Mlowll, 'IrnidM and 
"high1@ used t o  describe the doses used i n  the study, s t a t i ng  t h a t  a comparison 
o f  plasma l eve l s  o f  f l u o r i d e  from animals i n  the study w i t h  those observed i n  
humans would support terming the doses as "highu, 'very highN, and I1extremely 
highn, (c)  questioned the appropriateness and relevance o f  the r a t  model, not ing 
t ha t  i n  humans osteosarcoma as a primary les ion  i s  predominately associated w i t h  
long bones and occurs almost exc lus ive ly  i n  young people, and (d) agreed w i t h  
the NTP conclusions. He opined t ha t  the resu l t s  o f  the NTP study do not  
ind ica te  t ha t  the f l u o r i d a t i o n  o f  municipal water suppl ies i s  ill advised. 

(3) Dr. Robert dlAmato, the Procter  & 
the P & G chronic carc inogenic i ty  studies w 

Gamble Company (P & G) , described 
i t h  sodium f l u o r i d e  i n  Swiss CD mice 



and Sprague-Dawley rats. The high dose f o r  the r a t  study was 2 t o  3 times 
greater than the NTP study high dose on a mg/kg body weight basis. The mouse 
studies, not  y e t  reported, showed dose-related increases i n  the incidences o f  
osteomas, bu t  were flawed by a C-type r e t r o v i r a l  i n f e c t i o n  i n  a l l  groups. He 
speculated t h a t  i ncreased incidences o f  osteomas (observed i n  the mouse study) 
might be due t o  a b i o l og i ca l  i n t e rac t i on  between v i r u s  and f l u o r i d e  ion. Their  
r a t  study ind icated there was no evidence t ha t  sodium f l u o r i d e  a l t e red  the 
incidences o f  preneoplast ic  o r  neoplast ic  les ions a t  any s i t e  i n  e i t h e r  sex. 
The resu l t s  o f  the r a t  study have been accepted f o r  pub l i ca t ion  i n  the Journal 
o f  the National Cancer I n s t i t u t e .  Dr .  dlAmato sa id  the resu l t s  o f  t h e i r  studies 
supported the wide body o f  data which ind icates t ha t  sodium f l u o r i d e  does not  
cause cancer and t ha t  human l i f e t i m e  exposure t o  f l u o r i d e  v i a  d e n t r i f i c e  usage, 
as we1 1 as from the environment, i s  safe. 

(4) Ms. Susan Pare, Center f o r  Health Action, questioned the o b j e c t i v i t y  
o f  a study apparently designed t o  conf i rm a negative and stated t ha t  i t had 
taken 13 years from the decis ion t o  do carcinogenesis studies on sodium f l uo r i de  
t o  the present, leading her t o  wonder about the e f f i c i ency  o f  the t e s t  system. 
Ms. Pare comnented on the lack o f  a ' t r ue '  cont ro l  d i e t ,  i .e., one f r ee  o f  
f l uo r ide ,  and the d i f f i c u l t i e s  t h i s  could cause i n  comparisons w i t h  other 
studies. She contended t ha t  rare  l i v e r  cancers o r i g i n a l l y  diagnosed i n  exposed 
mice had been rec lass i f ied.  F i na l l y ,  she objected t o  'sweeping' statements i n  
NTP news releases and the Report about the ef fect iveness o f  water f l u o r i d a t i o n  
against tooth  decay. 

A statement was read i n t o  the record from Dr.  James A. Popp, Chemical 
Indust ry  I n s t i t u t e  o f  Toxicology, responding t o  c m e n t s  a t t r i b u t e d  t o  him i n  
w r i t t e n  mater ia l  provided t o  the NTP by Ms. Pare p r i o r  t o  the meeting which 
stated t h a t  Dr.  Popp had expressed t o  a " r e l i a b l e  source" t ha t  the evidence i n  
the NTP studies l i n k i n g  f l u o r i d e  t o  osteosarcomas i n  r a t s  was llclearu. Dr.  Popp 
had been a member o f  the Pathology Working Group evaluat ing the studies. I n  h i s  
statement, Dr. Popp sa id  t ha t  he d i d  not  r e c a l l  making such a c m e n t ,  and added 
t ha t  'without complete informat ion I bel ieve i t  i s  impossible f o r  me o r  any 
other member o f  the Pathology Working Group t o  make a determination o f  the 
appropriate leve l  o f  evidence assignment fo r  the sodium f l u o r i d e  study." 

(5) Dr .  John R. Lee, Marin Country, Ca l i fo rn ia ,  representing the Center 
f o r  Health Act ion spoke t o  the need f o r  f u r t he r  studies which he thought should 
include (a) adequate controls,  (b) be t t e r  assessment o f  age-related nephropathy 
which can lead t o  decreased excret ion o f  f luor ide,  (c) more balanced treatment 
i n  repor t ing o f  the de le ter ious e f f ec t s  o f  f l u o r i d e  and considering the r i s k s  as 
wel l  as the benef i ts  o f  f l uo r ide ,  (d) lumping subcutaneous and bone 
osteosarcomas together, and (e) a b e t t e r  evaluat ion o f  the genetic toxicology. 

(6) Dr.  Melvin Reuber, representing the Safewater Foundation, Delaware, 
Ohio, comnented on some o f  the tumors observed I n  the NTP studies, as fol lows: 
(a) i n  comnenting on the hepatocholangiomas and hepatoblastomas observed i n  
mice, he sa id  more sections o f  1 i v e r  should have been cut; (b) the 
osteosclerosis reported should be considered a preneoplast ic les ion;  
(c) squamous dysplasia should be considered a preneoplast ic les ion;  and 
(d) neoplasms o f  the Zymbalts gland, skin, and kidney received i n s u f f i c i e n t  
pathologfc evaluation. Dr .  Reuber claimed there were discrepancies between 
the diagnoses made by the o r i g i na l  laboratory patho log is t  f o r  several les ions 
and the diagnoses made by the laboratory performing pathology Q u a l i t y  Assurance. 



(7)  Dr.  Gary M. Whitford, Department o f  Oral Biology, Medical College of 
Georgla, suggested t h a t  statements i n  the Report about v i t r o  genotoxic 
e f f ec t s  o f  f l u o r i d e  should be put  i n t o  the perspective o f  l i k e l y  leve ls  o f  
f l u o r i d e  i n  the human body by inc lus ion  o f  a qua l i f y i ng  phase such as: "...at 
concentrations much higher than those which occur i n  humans...I1. Dr. Whitford 
sumnarized the f ind ings  from a recent ly  completed chronic t o x i c i t y  study i n  
which Sprague-Dawley r a t s  were administered f l u o r i d e  i n  the form o f  den t i f r i ces .  
I t  was concluded t h a t  admin is t ra t ion o f  0.25 o r  2.5 mg f l uo r i de l kg  f o r  18 months 
caused no consistent  evidence o f  t o x i c i t y  o f  any k i nd  t h a t  d is t ingu ished these 
dosed groups from the cont ro l  groups. A l l  animals i n  the high dose groups, 12.5 
mglkg, died, usua l ly  i n  renal f a i l u r e ,  between the 6 th  and 12th months. 

(8) Dr .  John W. Stamn, School o f  Dent is t ry ,  Un ive rs i t y  o f  North Carolina, 
representing the American Dental Associat ion (ADA) s ta ted t ha t  the ADA disagreed 
w i t h  the NTP1s conclusions f o r  male r a t s  based on four  issues: (a) the c r i t e r i a  
used by the NTP t o  assess strength o f  experimental evidence appeared t o  depart 
from the norms used by the NTP and N C I  over many years; (b) the NTP 
i n te rp re ta t i on  appeared t o  have given i n s u f f i c i e n t  a t t en t i on  t o  the r e l a t i v e  
cont r ibut ions o f  increased and decreased incidences o f  tumors i n  the r a t  
studies; (c)  he sa id  there was a recent suggestion t ha t  some NIEHS invest igators  
themselves may regard compounds categorized as llequivocal'l t o  be more proper ly 
seen as noncarcinogenic; and (d) extensive epidemiological studies i n  humans 
have cons is tent ly  shown no l i n k  between water f l u o r i d a t i o n  and cancer. 

(9) Dr .  Edward Remners, American Counci 1 on Science and Health (ACSH) , 
noted t ha t  the ACSH had he ld  a press conference on A p r i l  24, 1990, t o  present 
t h e i r  p ro - f luo r ida t ion  pos i t i on  f o r  d r ink ing  water. He asked the Panel t o  
acknowledge t h a t  high-dose rodent studies are not  i n f a l l i b l e  pred ic tors  o f  
cancer r i s k  i n  humans, and t o  r e j e c t  the recomnendation o f  those who a l lege  t ha t  
the EPA should c l a s s i f y  f l u o r i d e  as a I1probable human carcinogenI1, and ban water 
f l uo r ida t ion .  Dr.  Remners concluded by repor t ing t ha t  the ACSH planned a press 
conference i n  the f a l l  o f  1990 on the l i m i t s  o f  ex t rapo la t ing cancer r i s k  from 
animals t o  humans and on the p o s s i b i l i t y  o f  considering seeking Congressional 
redress o f  the increasing misuse o f  animal studies t o  needlessly t e r r i f y  the 
American consumer about safe technologies and products. 

Further Panel Discussion 

Dr .  Gold asked t ha t  i t  be noted i n  the repor t  t ha t  younger animals received a 
higher dose because they d r i nk  a la rger  amount o f  water i n  propor t ion t o  t h e i r  
body weight than o lder  animals. Dr.  Zeise questioned whether a high enough 
dose was used i n  mice. Dr. Bucher r ep l i ed  t h a t  the primary f ac to r  considered i n  
se lec t ion o f  sodium f l u o r i d e  concentrations f o r  2-year studies i n  mice was a 
reduction i n  body weight gain a t  higher doses i n  the 6-month studies. Dr.  Zeise 
asked f o r  a statement i n  the Abstract t o  the e f f e c t  t ha t  mice could have 
to le ra ted  higher doses. Dr.  Bucher agreed saying t ha t  based on the 2-year 
r esu l t s  i t  appeared t h a t  mice might have been able t o  t o l e ra te  higher doses. 
Dr .  Haseman agreed t o  Dr. McKnightls request t ha t  s t a t i s t i c a l  analyses including 
the pa i red cont ro l  data f o r  the more important tumors be added t o  the tables. 
Dr.  S i lberge ld  o f fered t o  provide references per ta in ing  t o  sex-related 
d i f ferences i n  mineral metabolism which might a i d  i n  explain ing sex differences 
i n  tumor response. 



Motions 

Dr .  Goodman moved t h a t  the conclusion i n  male r a t s  be changed t o  no evidence o f  
carcinogenic a c t i v i t y  based on the fo l l ow ing  points:  (1) the number o f  
osteosarcomas observed i n  male r a t s  was w i t h i n  the h i s t o r i c a l  cont ro l  range; 
(2) s c ru t i ny  o f  bone and bone t i ssue  was more r igorous than i n  previous studies; 
(3) f l u o r i d e  accumulation was s i m i l a r  i n  a l l  f ou r  experiments, and a c t u a l l y  
h ighest  i n  female r a t s  where there were no tumors; and (4) there  was no 
s t a t i s t i c a l  d i f fe rences i n  pa i rw ise comparisons between con t ro l  and t rea ted  male 
r a t  groups. Dr.  Davis seconded the motion. Discussion against  the motion noted 
t h a t  the tumors a t  issue (osteosarcomas) were found i n  a t a rge t  organ f o r  
f l u o r i d e  (bone), they are  uncomnon tumors, and a f u r t h e r  support ing f a c t o r  was 
the observation o f  a subcutaneous osteosarcoma. The motion was defeated by 10 
no votes t o  1 yes vote (Dr. Goodman). 

Dr .  Longnecker moved t h a t  the d r a f t  Technical Report on sodium f l u o r i d e  be 
accepted w i t h  the e d i t o r i a l  changes and rev is ions as discussed by the Panel and 
w i t h  the conclusions as w r i t t e n  f o r  male ra ts ,  equivocal evidence of 
carcinogenic a c t i v i t y ,  and f o r  female r a t s  and male and female mice, no evidence 
o f  carcinogenic a c t i v i t y .  He asked t h a t  the statement a t  the top o f  page 93 be 
added t o  the conclusions, i.e., "Taken together, the cur rent  f i nd ings  are  
inconclusive bu t  are  weakly support ive o f  an assoc ia t ion between sodium f l u o r i d e  
admin is t ra t ion and the occurrence o f  osteosarcomas i n  male rats." Dr. Ashby 
seconded the motion. I n  discussion, there was concern t h a t  "weakly support ive" 
was too p o s i t i v e  when viewed i n  the context o f  the NTP d e f i n i t i o n  o f  equivocal 
evidence. Dr .  Gold s ta ted t h a t  the uncerta in nature o f  the f i nd ings  i n  male 
r a t s  needed t o  be emphasized, and a f t e r  f u r t h e r  discussion, she proposed t h a t  
the d e f i n i t i o n  f o r  equivocal evidence be included i n  the conclusion. This would 
replace the sentence from page 93. Dr .  Longnecker and Dr.  Ashby agreed. The 
statement which would be inser ted a f t e r  the f i r s t  sentence o f  the conclusions 
read: "Equivocal evidence i s  a category f o r  uncerta in f i nd ings  demonstrated by 
studies t h a t  are  in te rp re ted  as showing a marginal increase o f  neoplasms t ha t  
may be chemical ly related." The motion was accepted by n ine yes votes t o  two 
no votes (Si lbergeld,  Zeise). I t  was noted t h a t  the no votes were based on 
opposi t ion t o  adding the sentence ra the r  than on object ions t o  the l eve l  o f  
evidence. 

To c l a r i f y  t h i s ,  Dr. Zeise asked f o r  a motion on the conclusion i n  male r a t s  
alone. Dr. Ashby moved t h a t  the conclusion i n  male ra ts ,  equivocal evidence o f  
carcinogenic a c t i v i t y ,  be voted on. Dr .  Gold seconded the motion which was 
accepted unanimously w i t h  11 votes. 

The meeting was adjourned. 
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kioa of Irvmls of Evibncm of Urcinoqonicity contained in th is  roport: 

Tho Y t ~ o c u l  Mxicobgy Program d.scciks  tho rosults of rndivi-1 mxporinnts on a chomical agent and notes tho strongth of 
ovidrco tor c o a c l w & ~  rogardbg uch st*. W t i v m  rosults, i n  d i c h  tho study m i m l s  & not b v o  a groator racidoncm of 
nooplasia tha cortrol r l Y l 8 ,  do not mcorsarily man that a c s u i c a l  is not a carcinogu, ilusuch as  tho maporirnts are 
coa&ct.d ud. r  a 1irit.l ..C of conditions. Podtiw roeults domo~tra to  tbat a choucal is carcinogenic tor laboratory a n r u l s  
u a b r  th. condi t iau  of tho etrdy ud indicate tht  oaposurm to tho cbwical b e  tbo p o t a t i a l  for b u r d  to &ur. Pivm 
catogorios of avi&nco of carc inogdc activity aro usod i a  tho Technical Bopoct sor im to s c l u r i s o  the stroagtb of tho mv~donco 
obmorvd in owh o q o r i w r t :  tuo u t o g o r i r  for positivo rosults ( V l u r  Evidmcoa ond -Sam Evidoncmm); one cat.gory for 
tmcortain ti- ( 9 ~ i v o c . l  Svi&ncom); ano catogory for no obsmrvablo oftacts (-lo Evidrcmm); ond one catogory for 
o q m r i l r t s  tlvt - of r j o r  f l a n  -t k ovaluatod ( V b ~ ~ t o  Studym). ?boa0 catogorios of iatmrprmtativo coaclusionr 
r r o  f i r s t  w a d  i n  1903 and tha rovi8.d in Mrch 1986 for rum in  tho T.chaical Reports sorios t o  incorporatm mrm 
spmcifically tho cormpt of m t u r l t m i e t  of avidonco of ccrrciaog.llic activity. lor  u c b  soparato u p o r i u a t  (mlm rats,  t o n l o  
rats ,  r l o  rim, f a n l o  r i m ) ,  o w  o t  U. tollouiaq quintot is sol.ct.d to & e c r i k  tho findings. Z b  catogorio. rotor to tho 
stroagtb ot  the u p r h n t a l  oviducr .ad not t o  mi th r  potwvy or ncb8n iu .  

CE C l u r  Rvi&nco ot  Urciaogonic Activity is domnastratod by studies tbat are iatmrprotod as mhouing a dostrmlatod ( i )  incrmaso 
ot vli~uat n o o p l a u ,  (ii) iaecuso of a c d i n a t i o n  ot  m l i ~ v n t  urd bani- mop las r ,  or (iii) urkod iaccuso of tmnign 
l u o p l a u  i f  t b w m  is .a indication tram th i s  or other studios of t h  abi l i ty  ot  such t u o r s  to  proqross to u l i g u n c y .  

SE S o n  Evidonco of Urciaogomic k t i v i t y  is domwutratod by studios that arm intmrpcotod as shoving a chemically-rolatod increased 
incidoncm of nooplaur ( u l i g u n t ,  bani-, or  d i n o d )  in d i c h  tho strongth of tho rosporrso is loss than that roquirod tor 
c h a r  mvidmco. 

I rn &pAvocal Evidonco of Urcinog.aic Activity i s  domwutratod by studies that arm intmcprmtod as sbouing a u rg ina l  incroasm ot  
noup1a.u tht u y  k E&ricslly rmlatod. 

Ye Yo Evidmco of Csrcimwpnic Activity is &mastratod by studims t h t  arm intmrprmtod as 8houing no ch.rically-rmlatod incroasma 
in m l i g u a t  or bani* ~ o p l a u .  

IS Irudapato Study of Urciaogwric Activity is dwostra tod by studios tht  bocausm of u j o r  qualitativm or v t i t a t i v m  
l i u t a t i w u  c m t  k intorgrotod as valid for W i n g  oithor tho prosonce or .b..aco of carciaoq.aic activity. 

Y1.n a conclruion s t a t u n t  tor a p.cticular oapor i rn t  18 sm1act.d. c a u i b r a t i o n  rut k giv- t o  k y  tactors that uwld extend 
tho actual bouod.ry ot  m iadivi-1 c a t w r y  o t  ovidoncm. This .bould a l l w  tor incorporation of scionti t ic maporienco urd 
curront mdaret.ading of long-toacarcirog.lueis studims in  laboratory m i m l s ,  mspocially for thoso mvalrutiau tbat u y  k on 
tbo bordmrlim kt- tuo d j u u t  10~01s. l l~oso cwui&rations should includ.: 

- T l u  adquacy of t h  oxporiuatal &si+ .ad c&t; 
- Occurronco ot  c- vor8uo \ac- rwoplaaia; 
- progros8ioa (or lack thoroof) from bani* t o  nliqunt aooplasia as wll as from pramoplastic t o  nooplartic Imsiaru; 
- sea bani* 9 1 8 -  b v o  th capc i ty  t o  roqross but othors (of the uw mqhologic typo) progross. & pruont ,  it is 

i.oossiblo to  i b t i t y  tk diftorwuo. 'Ikroform, c&ro progrossion is Laova t o  k a possibility, Un m e t  p d t  cwrsm i s  
to  us- tbat bani* noop lau  of thoso types h v o  tho potontial t o  bocor  uligurt; - Coclbiniaq h i*  urd mli-t t l ror  ioci&ncos Laowr or tbougbt to  ropruont stag.. ot  p rogrwe io~  la tho HI. organ or 
tieuw; 

- Utucy i n  ttmor in&ction; 
- mlt ip l i c i ty  in  s i t t s p e c i f i c  nooplasia; 
- mtamt....; - m r t i r g  informtion from prolifmrativo Imsioru Ihyprplasia) in  tho s u  sit0 of nooplasia or in  othor mxporinnts ( s u  

lmsion in another sox or spodu); 
- l l to prmsoncm or absoncm of &so rmlationships; 
- m o  s ta t i s t ica l  sicpificmco of tho 0bsorv.d tumor incrmasm; 
- The concurront control trror incidaacm as -11 as the historical control rate and variability tor a spocific neoplasm; 
- Survival-adjusted analysms and fa160 positivmor talsm negative conconu; 
- Structurtactivity corrmlations; and 
- In sow cases, gonmtic toxicology. 


