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The following peer review of draft technical 

reports of long-term toxicology and carcinogenesis 

studies and toxicity study of Sodium Fluoride was 

conducted by the Technical Reports Review 

Subcommittee and Panel of Experts at the National 

Institute of Envirornental Health Sciences 

Conference Center, Research Triangle Park, North 

Carolina, on Thursday, April 26, 1990, beginning at 

8:30 a.m, and was reported by Manie P. Currin, 

Court Reporter and Notary Public in and for the 

State of North Carolina. 

The following proceedings were had, to wit: 
- 
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DR. GALLO: Good morning. 

I'd like to get started. We have a very, very 

full agenda. 

Scientific Counselors and National Toxicology 

Program. This is the second day of a two-day 

review, and today is dedicated to the review of the 

study on sodium fluoride. 

This is the meeting of the Board of 

Before we get started, Doctor Hart has a few 

ground rules that he wants to lay out. 

I'd like the Board and the people at the table to 

introduce themselves starting were Doctor Allaben 

at the end, but we'll wait until after that. 

And then 

- 
DR. HART: Well, these are mainly just 

housekeeping items, but our tentative schedule is 

sort of a -- well, it's on the sheet, is that we 

will take the coffee break after the staff and 

review members make their comments, before the 

public comments. 

I assume everyone knows where the cafeteria 

is. If you don't, it's down to my%left, that 

direction down there (indicating). 

going you will find it. There are bathrooms down 

there. 

There are also bathrooms up in the -- to my right, 

If you keep on 
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up in that far corner up there. 

And there are telephones around the corner 

over here, in the direction of those bathrooms. 

I would emphasize that because of the number 

of people in the room, that everyone use the mics 

please, that speaks, at the table or otherwise. A 

speaker should go to the podium, and -- and use 
them at all times, because otherwise they won't 

pick up, and people in the back can't hear you. 

Everyone that's in here should be registered, 

hopefully, or have a badge of some kind. 

And finally, and again, tentatively, we will 
- 

take a lunch break after the public comment period, 

before the panel resumes its discussions on the 

report. 

And again, there is a cafeteria down there, 

where you take your coffee break. 

same one. It will be fairly crowded, I'm sure, and 

I would just ask you to be patient. 

It will the 

And no food or drink in the conference room, 

please. 

DR. GALLO: I'd like to say this now, and then 

I'll repeat it again before the public comment. 

The comment period is seven minutes. And I ' m  going 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2a 

2 1  

22 

23 

24 

25 

Introduction Vol. 1, p. 7 

-- 1'm -- being a lab  guy, I've got a lab timer and 

this is what you're going to hear (sounding timer). 

And I'm throwing the hook. I'll let you know 

when it's six minutes, and that will give you a 

minute to conclude. 

And I would appreciate if you stay to your 

time. We have a lot of individuals who would like 

to speak. We have the list closed out, and we have 

the speakers in the packet in their order of when 

they asked to speak, so we're going to be going in 

that order. 

And it will be seven minutes and that will 

give everybody ample time, and it will give the 

panel members a chance to question, if necessary. 

- 

Thank you. 

If I could just have the introductions around 

the table, starting with Doctor Allaben, please. 

DR. ALLABEN: I'm Bill Allaben with the FDA 

and CTR. 

DR. BOORMAN: Gary Boorman, NIEHS. 

Dr. SILBERGELD: Ellen Silbergeld, Univers 

of Maryland. 

DR. DAVIS: Harold Davis, School of Aerospace 

Medicine. 
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DR. GOODMAN: Jay Goodman, Michigan State 

University. 

DR. HAYDEN: Dave Hayden, University of 

Minnesota. 

DR. GOLD: Lois Gold, University of 

California, Berkeley. 

DR. McKNIGHT: Barbara McKnight, University of 

Washington. 

DR. HASEMAN: Joe Haseman, NIEHS. 

DR. EUSTIS: Scott Eustis, NIEHS. 

DR. BUCHER: John Bucher, NTP. 

DR. GALLO: Mark Gallo, University of - 

Medicine, Piscataway, New Jersey. 

DR. GRIESMEMER: I'm Dick Griesemer with 

NIEHS. 

DR. HART: Larry Hart. I'm with the NIEHS, 

NTP? 

DR. MU: David Rall, NIEHS, NTP. 

DR. WNGNECKER: Daniel Longnecker, Dartmouth 

Medical School. 

DR. ASHBY: John A s h b y  from the Central 

Toxicology Laboratories at Imperial Chemical 

Industries in England. 

DR. GARMAN: Bob Garman, Consultants in 
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Veterinary Pathology. 

DR. CARLSON: Gary Carlson, Purdue University. 

DR. ZEISE: Lauren Zeise, California 

Department of Health Services. 

DR. JOKINEN: Mike Jokinen, NIEHS. 

DR. HAARTZ: Janet Haartz, CDC, National 

Institute for Occupational Safety and Health. 

DR. GALLO: Thank you. 

I'd like to move right into the program and 

ask Doctor Bucher to make the presentation on 

sodium fluoride. 

(Doctor Bucher comes to the podium.) 

DR. JOHN BUCHER: Thank you, Doctor Gallo. 

(Projecting slide one.) 

Sodium fluoride is a white, crystalline, water 

soluble powder. It's one of several fluoride 

containing compounds that are used in water 

fluoridation systems and has added to many dental 

products for the purpose of preventing or reducing 

dental caries. 

Sodium fluoride has also been therapeutically 

in attempts at treating osteoporosis because of its 

action to stimulate bone osteoid formation. 

The National Toxicology Program has performed 
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toxicity and carcinogenicity studies with sodium 

fluoride. 

The chemical was administered in the drinking 

water to F344 rats and B6C3F1 mice of both sexes 

for periods of fourteen (14) days, six months, or 

two years. 

Fluoride ion is forty-five percent (45%) of 

the sodium fluoride salt by weight, thus the 

equivalent fluoride concentrations are about 

one-half those that I will be giving as sodium 

fluoride. 

In fourteen-day toxicity studies, the sodium 

fluoride concentrations used ranged as high as 

eight hundred parts per million (800 ppm) for both 

rats and mice. 

hundred parts per million (800 ppm) was lethal to 

male and female rats and to several male mice. 

The top concentration of eight 

(Projecting slide two.) 

Based on the results of the fourteen-day 

studies, the concentrations chosen for the 

six-month studies ranged as high as six hundrec 

parts per million (600 pprn) for mice, and three 

hundred parts per million (30 ppm) for sodium 

fluoride for rats. 
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This slide shows the results of the six-month 

male rat study. 

None of the rats died early during the 

studies, but body weight gain was less in the high 

dose group. 

The teeth of animals given three hundred parts 

per million (300 ppm) sodium fluoride had a chalky 

white discoloration, they chipped easily, and they 

showed unusual wear patterns. 

Microscopic sections of incisors that were 

processed through a typical paraffin embedding step 

were found less than satisfactory for examination. 

These tissues were reembedded in plastic and 

were resectioned. 

This wasn't always successful either, but we 

were able to examine the incisor teeth of animals 

from the groups that are indicated here. 

A blank indicates that no tissues were 

examined in this group. 

Degeneration of the enamel forming organ was 

seen microscopically in five of the s i x  high dose 

animals examined. 

Rats also had a diffuse hyperplasia of the 

glandular stomach in the three hundred -- I'm 
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sorry, the three hundred and six hundred -- the one 
hundred and three hundred parts per million (300 

PPm) groups- 

And one top dose animal had a -- had an ulcer. 
Factors that we considered important in the 

selection of concentrations for the two-year study 

included the reduced body weight gain, and the 

ulcer in the animals in the top dose group. 

(Projecting slide three.) 

The results for female rats in the six-month 

studies were quite similar to those in male rats. 

All of the animals survived to the end of the 

Top dose animals had a lower body weight study. 

gain than did the other groups. 

The teeth were chalky white and brittle in the 

three hundred parts per million (300 ppm) dose 

groups. 

But in this case enamel organ degeneration was 

not seen. 

However, the animals did show hyperplasia of 

the glandular stomach in the one hundred (100) and 

three hundred parts per million (300 ppm) dose 

groups and one female rat in the high dose group 

had a penetrating ulcer. 
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(Projecting slide four.) 

here are the results of the six-month studies 

for male mice. 

Deaths occurred in the top dose group and one 

male mouse given three hundred parts per million 

(300 ppm) also died during the studies -- before 
the end of the studies. 

Body weight gains appeared reduced in animals 

given two hundred parts per million (200 ppm) in 

higher doses. The teeth of mice receiving one 

hundred parts per million (100 ppm) in higher 

concentrations were chalky white and they chipped 

easily. 
- 

Degeneration of the enamel forming organ was 

also seen at the two highest doses, as we see here. 

And there was an evidence of an increase in 

bone osteoid in animals given fifty parts per 

million (50 ppm) and higher concentrations in the 

study 

Lesions were also observed in the kidney, the 

liver, and the myocardium in animals that died 

early, before the end of the study. 

The factors in this study that we considered 

important in selection of doses for the two-year 
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study included the reduction in body weight gain, 

in two hundred parts per million (200 ppm) and 

higher, and the deaths of animals at six hundred 

(600) and three hundred parts per million (300 

PPm) 

(Projecting slide five.) 

The results of the six-month study in female 

mice were very similar to those of the males. 

There were deaths observed at six hundred parts per 

million (600 ppm) dose group. 

Mean body weight was less in animals given two 

- hundred parts per million (200 ppm+) and higher in 

the water. 

The tooth -- the gross appearance of the teeth 
was quite similar to those in the male mice at the 

same concentrations. The same kind of 

discolorations and chipping were observed. 

We noted degeneration of the enamel forming 

organ in the three hundred (300) and six hundred 

parts per million (600 ppm) dose group. 

There was increased osteoid formation in the 

femur in mice given one hundred parts per million 

(100 ppm) and higher concentrations. 

And, again, the mice that died early showed 
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lesions in the kidney, the liver and myocardium. 

(Projecting slide six.) 

To move on to the design of the two-year 

studies, the animals used again were the F344 rat 

and the B6C3F1 mouse. 

The concentrations chosen for the drinking 

water in the two-year studies were zero, 

twenty-five (25), one hundred (loo), or a hundred 

seventy-five parts per million (175 ppm) of sodium 

fluoride, which is equivalent to zero, eleven 

(11), forty-five ( 4 5 ) ,  or seventy-nine parts per 

million (79 ppm) fluoride ion. 
- c-r. 

Higher concentrations than the hundred 

seventy-five parts per million (175 ppm) were not 

chosen to prevent the decreased weight gains seen 

in rats given three hundred parts per million (300 

ppm) and mice given two hundred parts per million 

(200 ppm) in higher concentrations in the six-month 

studiesi and to prevent the occurrence of ulcers 

which occurred in rats given three hundred parts 

per million (300 ppm) sodium fluoride. 

It should also be noted that a previous -. 

two-year study that used a top concentration of a 

hundred parts per million (100 ppm) did not show 
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any significant toxic effects in rats or mice, thus 

it was deemed appropriate to increase the top 

concentration to a hundred and seventy-five parts 

per million (175 ppm) for the study -- for the 
study which is the subject of this report. 

For the two-year study, the base group sizes 

were eighty (80) in controls, sixty (60) in low 

dose, fifty (50) in mid dose, and eighty (80) in 

high dose. 

Groups of ten additional animals were killed 

at each of the dose groups at six months and 

fifteen (15) months, and here is the total number 

of animals in the study per section and species. 

Now, to help put these doses of sodium 

fluoride that we've used in this study into some 

kind of perspective, the optimal levels of fluoride 

ion in public water supplies are considered to be 

about one part per million (1 ppm), and the current 

EPA recommended upper limit on fluoride occurring 

naturally in water supplies is four parts per 

million (4 ppm). 

- 

These concentrations compared directly to the 

eleven (ll), forty-five (45) or seventy-nine parts 

per million (79 ppm) of fluoride ion that we've 
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used in the water in the study. 

The mice and rats drink more water 

proportionate to body weight than do humans, and 

rodent diets routinely contain higher amounts of 

fluoride than does the human diet, thus the actual 

doses that are achieved in the rodents are higher 

in comparison to the typical human exposure than 

would be predicted based solely on a comparison of 

the concentrations in the drinking water. 

(Projecting slide seven.) 

In this slide, you can see estimates of total 

fluoride, and I want to emphasize this is total 

fluoride not sodium fluoride. 
- 

The fluroide intake from the diet and the 

water and in the control and dosed rats and mice in 

this study, and also in animals that comprise our 

historical data base. 

These numbers are rough estimates and they're 

on several assumptions. We've determined 

that our typical NIH-07 diet contains from about 

twenty-five (25) to as much as fifty parts per 

million (50 ppm) of fluoride. 

Most of this fluoride is contained in the 

fishmeal component in the diet, and as a 
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As part of the sodium fluoride studies, we've 

made a rough estimate of the fraction of dietary 

fluoride that is actually absorbed by the animal, 

and we have determined this to be about sixty 

percent (60%) 

The diet that we have used in the two-year 

sodium fluoride study used selected lots of 

fishmeal and mineral salts that were low in 

fluoride, and we were thus able to lower the 

background fluoride exposure from the diet to the 

animals. 
- 

The diet that we used in this study averaged 

just under eight parts per million (8 ppm) 

fluoride. 

So, that the numbers that you see on this 
c 
slide take all these factors into consideration. 

The fluoride intake of the control group is 

contributed entirely by the diet. The animal -- 
the water that these animals drank was deionized 

and contains less than point one part per million 

(. 1 ppm) fluoride. 

The amounts of fluoride given to the other 

groups reflect fluoride contributed by both the 
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diet, which is this portion, right here 

(indicating), and that in the drinking water. 

The total intake of mice is higher than that 

for rats, because they eat and drink more in 

proportion to body weight than do rats. 

You can also see from this slide, that animals 

with previous studies, and control groups where 

fluoride has not been closely controlled in the 

diets may have been receiving fluoride in excess of 

what the low-dose animals in this study were 

receiving. 

(Projecting slide eight. ) 

As a consequence of ingesting the fluoride 

doses that were given on the last slide, fluoride 

accumulated in the bones of rats and mice at the 

levels shown in this slide. 

Although it took fairly high daily doses to 

get the fluoride concentrations in bones to these 

levels, these concentrations are similar to those 

reported -- reported in the bones of humans who've 
had varying exposures to fluoride. 

For example, it's not uncommon for ashed bone 

samples of normal subjects living in fluoridated 

areas to approach a thousand parts per million 
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(1000 ppm) fluoride. 

Fluoride levels of five to six thousand parts 

per million (6000 ppm) or higher values have been 

reported for people living in areas with drinking 

water that exceeds four parts per million (4 

ppm) fluoride, or who are taking sodium fluoride 

for treatment of osteoporosis. 

During the two-year study, mean body weights 

of dosed and control groups of rats and mice did 

not differ from controls. Here are the body weight 

curves for rats (indicating), male rats on the top, 

female rats are on the bottom. 

And these cumes -- weight curves are quite 
similar to those that we typically see in other 

studies. 

(Projecting slide ten.) 

These are the weight curves for mice. 

male mice are on the top, female mice are on the 

bottom there (indicating). 

Again, 

This does not appear to be an effect of the 

sodium fluoride of administration on the body 

weight, but the maximum average body weights that 

were attained were higher by as much as twenty 

percent (20%) for males, and as much as thirty-five 
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percent (35%) for females than the average maximum 

body weights that had been obtained traditionally 

in our historical control groups of animals. 

The reason for this increased weight gain in 

this study is probably related to factors that are 

associated with a program wide change and the way 

we have housed our animals which took effect 

shortly before this study began. 

The -- the weights obtained by historical 
control mice are for animals that were group housed 

five per cage. 
1 

In the sodium fluoride studies, and other moz 

recent studies, we have changed to housing mice 

individually. 

As a consequences of this change, we're seeing 

an increase in body weight and an apparently 

concomitant increase in the incidence of liver 

tumors in male and female mice. 
L An association between increased liver tumors 

and increased body weight has previously been 

reported by Doctors Haseman, Rao, and others in 

retrospective analyses of our data base. ' - 
(Projecting slide eleven.) 

This slide is from a report that's in 
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preparation by Doctors Haseman and Rao and others. 

And while all other contributing variables 

have not yet been ruled out, it does show clearly a 

relationship between maximum weekly average body 

weight, and the liver tumor rates in control group 

-- control animals from our historical data base. 
These data include the results from some 

studies that have not yet been through per review. 

Thus, those studies are not reflected in the 

historical control information that -- that is 
given in the sodium fluoride report. 

(Projectint slide twelve.) 

The survival of dosed and control animals An 

the sodium fluoride studies was good, and was not 

affected by the administration of the chemical. 

These are the curves -- the survival curves 
for rats, again male rats are on the top, female 

rats are on the bottom. (Indicating) 

(Projecting slide thirteen.) 

And these are the survival curves for mice 

(indicating), male mice on the top, female mice on 

the bottom. 

Note that the scale here is cut off. 

(Projecting slide fourteen.) 
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During the two-year study the teeth of rats 

developed dose-dependent incidence of whitish 

discoloration and mottling, and rats, primarily 

males, had an increased incidence of tooth 

deformities and attrition. 

You see the numbers up here. These are 

percentage in the animals that would be various 

lesions. 

Microscopically, the teeth of dosed male and 

to a lesser degree, female rats had increased in 

the diagnosis of dentine dysplasia and degeneration 

of ameloblasts. - 

(Projectint slide fifteen.) 

The whitish discoloration and mottling of 

teeth was also observed in the two-year mouse 

studies, but in this case attrition appeared to be 

much less severe than in the rats. 

And there was an increase, although this was a 

statistically significant increase in dentine 

dysplasia in male mice, this was not -- an increase 
in this lesion was not seen in female mice, but the 

background incidence of this lesion in mice 

increased dramatically during the two-year study, 

so it makes it difficult to discern a treatment 
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related effect on dentine dysplasia in mice. 

(Projecting slide sixteen.) 

The only nonneoplastic bone lesion that 

appeared related to sodium fluoride administration 

was an increase in the incidence of osteosclerosis 

in female rats. 

The more severe cases of osteosclerosis 

occurred in high dose female rats. These lesions 

were visible on radiographs. 

No other nonneoplastic lesions appeared 

related to chemical administration in rats or in 

mice. - 

(Projecting slide sixteen A . ) )  

There were differences in the incidences of 

neoplasms between dosed and control animals at a 

number of tissue sites in these studies. 

- 
We've examined in detail tumors of the oral 

cavity, thyroid gland, and skin of rats, and of the 

hematopoietic system in mice and have concluded 

that there is insufficient evidence to consdier 

the small increases in certain tumors in these 

organs as possibly related to sodium fluoride 

administration. 

There were also decreases in the incidences of 
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The only other neoplasm that we believe 

warrants consideration is osteosarcomas in male 

(Projecting slide seventeen.) 

As you can see in this slide, a small number 

of osteosarcomas of bone occurred only in the mid 

and high dose groups of rats, male rats. They 

response trend. This is the number right here 
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There are a number of factors that enter into 

the determination of whether this is a true 

chemically related effect or whether this incidence 

likely occurred by chance. 

I'd like to briefly review some of these major 

points to help set the stage for further 

discussions. 

(Projecting slide eighteen.) 

There were several differences in the protocol 

used in the sodium fluoride studies when compared 

to the protocols that had been used to study other 

chemicals in the program, 

We've examined histologic sections of bone 

from the tibia, femur, humerus, thoracic vertebra, 

maxilla, incisive bones, nasal bones, and the 

mandible in this study, plus any grossly observed 

bone lesion was also cut in. 

In a typical study we routinely take sections 

of bone from the maxilla and the rib, or the femur, 

in addition to any grossly observed bone lesions. 

We also took whole body radiographs of all 

animals in this study to assure that any grossly 

visible lesions were not missed by the prosectors. 

The important point is that dosed and control 
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animals received an equivalent examination of -- of 
-- in all respects including the evaluation for 
bone lesions, and that the evaluation was somewhat 

more extensive in the sodium fluoride studies than 

in typical studies. 

(Projecting slide nineteen.) 

Other factors that we feel are important in 

the consideration of this lesion pertain to the use 

of the historical control data from previous 

studies. 
H 

We maintain a data base of the incidences of 

all tumors that occur in control animals in our 

studies, and we find this information is helpful in 

the analysis of tumor incidences that are found 

individual studies. 

- 

Historically, osteosarcomas have occurred with 

an incidence of about zero point six percent (0.6%) 

in control male rats. 
4 Two subcutaneous neoplasms have appeared in 

previous studies. These were coded as subcutaneous 

neoplasms, but we have no way of telling at this 

time if these osteosarcomas represent primary 

tumors that resulted from the ossification of a 

sarcoma in the subcutaneous tissue, or i f  they 
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arose as a metastatic bone neoplasm. 

But overall, most of the osteosarcomas that 

have occurred in our studies were found in bone and 

these were in control groups, and they were found 

on gross examination late in the two-year studies. 

About twenty percent (20%) of the 

osteosarcomas in bone typically occur in the 

vertebra. Another twenty percent (20%) are found 

in the skull and about ten percent (10%) of the 

osteosarcomas that we've seen have been found in 

the rib, with the rest being scattered among the 

long bones, pelvis, and also a couple were -- as I 
noted, were found in subcutaneous tissue, and some 

were found in the lung. 

- 

The occurrence of an incidence of zero, one,\ 

two, or three neoplasms in any one control group 

fits a Poisson distribution in our studies. 

This distribution, the Poisson distribution 

would predict that we would see by chance an 

incidence of three osteosarcomas once in the 

hundred and twenty-two (122) studies in our data 

base . 
And, in fact, one of the previous studies, we 

have seen as many as as three bone osteosarcomas in 
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a group of fifty male rats. 

This incidence of s i x  percent is higher than 

the incidence of osteosarcomas seen in the high 

dose group in the sodium fluoride studies. 
d 

And one final point that's important in the -- 
concerning the use of historical control data that 

I mentioned previously, is that the fluoride 

content of diet was not monitored or controlled in 

previous studies. 

It likely always contained more fluoride than 

we used in the studies -- in the current study. - 
(Projecting slide twenty.) 

Other factors that we feel are important 

involve more scientific questions. 

For example, it would be reasonable to expect 

a neoplastic response if one were to occur in an 

organ that accumulates fluoride, and we have shown 

an accumulation of fluoride in the bones in the 

animals in this study, but the fluoride levels in 

bones in high dose males rats did not differ from 

those in the high dose female rats or male and 

female mice. 

And there was no osteosarcoma response in 

these groups. 
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Fluoride is not thought to accumulate in soft 

tissue to any significant degree, and it's 

questionable whether it's appropriate to combine 

the subcutaneous osteosarcoma with the bone 

osteosarcomas for statistical analysis. 

There are two reasons for this. The first 

relates to the differences in the accumulation of 

fluoride at the site of origin of the tumor, which 

I've just mentioned, and the second relates to the 

different cell of origin, or target cell. 

Bone osteosarcomas are thought to result from 

neoplastic transformation of osteoblasts of bone, 

and these tumors can metastisize to soft tissues. 

On the other hand, sarcomas of soft tissues 

can occasionally produce osteoid resulting in a 

tumor that is classified as an osteosarcoma. 

But the tumors that originate as soft tissue 

sarcomas are not primary bone tumors. 

Most chemically induced neoplasms in bone are 

thought to occur in long bones. 

In our study, three of the four osteosarcomas 

other hand, it would appear that sodium fluoride is 

in males rats occurred in the vertebra. On the 

genotoxic in a number of genetic toxicity assays, I 
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through as yet undetermined mechanisms. So, a 

neoplastic effect in a tissue that accumulates 

fluoride would appear possible. I 
Ir (Projecting slide twenty-one.) 

After carefully weighing these and other 

factors that are discussed in the report, we have 

concluded that the evidence is weakly supportive of 

an association between osteosarcomas and the 

administration of sodium fluoride to male rats. 

We feel, however, that the evidence is 

inconclusive, and believe it is best described by, 

or best fits in, our classification system in the 

equivocal evidence category. 

And this category is defined as a marginal 

increase in neoplasms that may be chemically 

related. 

Thus to summarize, there was -- under the 
1 

conditions of these studies, there was equivocal 

evidence of carcinogenic activity in male rats, 

based on osteosarcomas of the bone. I 
ld There was no evidence of carcinogenic activity 

in female rats or in male or female mice, and we 

also observed evidence of dental lesions typical of 

fluorosis in rats and we saw an increase in 
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osteosclerosis in female rats. 

There is one other thing that I'd like to 

mention, and this concerns the liver tumors that I 

mentioned earlier in female -- in male and female 
mice. 

As I said earlier we had a high incidence of 

hepatocellular adenomas and carcinomas in both 

dosed and control groups of male and female 

mice. 

Occasionally, phenotypic variants of 

hepatocellular carcinoma, such as 

hepatocholangiocarcinoma, or hepatoblastomas will 

occur within an existing neoplasm. 

Several of these variants were diagnosed in 

male and female mice, and were combined for 

purposes of analysis with the hepatocellular 

carcinomas. 

During the pathology review procedures several 

of the tumors diagnosed originally as 

hepatocholangiocarcinomas were considered more 

appropriately called hepatoblastomas. ![ The diagnoses were changed under "liver" in 

the incidence tables in the report that you have, 

but we neglected to change the diagnoss under all 
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organs where metastases appeared for some of the 

animals. 

This is one of a number of minor corrections 

to the report that will be made in the next draft. 

Now, with that I'd like to conclude and turn 

the podium over to Doctor Eustis, who will describe 

some of the histopathologic features of selected 

lesions seen in sodium fluoride studies. 

DR. GALLO: Thank you, John. 

Doctor Eustis? 

(Doctor Eustis comes to podium.) 

DR. SCOTT EUSTIS: Thank you. 

As Doctor Bucher has indicated, one of the 
- 

principal effects associated with the 

administration of sodium fluoride to rats involves 

the incisor teeth. 

As most of you know, the incisor teeth grow 

continuously throughout the lifetime of a rat. 

Therefore, all tissue components that give rise to 

the tooth structure can be observed at any time. 

Furthermore, toxic effects associated with 

tooth development will also be seen in the incisor 

teeth throughout their lifetime. 

This is not true for the molar teeth which do 
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not continuously grow. 

(Projecting slide.) 

This slide shows cross-section of the 

incisor tooth, near the apical end embedded in the 

bone. 

This portion of the tooth is the pulp, this is 

the dentine layer, and this is the layer of enamel, 

Beneath the layer of the enamel is the layer 

of immunoblast which secrete the enamel. 

The effects of fluoride on the immunoblast 

have been well characterized and previously 

reported in the scientific literature. There is 

degeneration in necrosis of these cells, primari,y 

in the late secretory and maturation stages. 

It is important to note that this 

- 

degenerative--- that this is a degenerative process 

and is not considered a preneoplastic lesion. 

The other effect of fluoride that can be seen 

in this slide is the malformation of the dentine 

layer that is seen here (indicating). This is the 

lesion that was diagnosed as dentine dysplasia. 

The dentine layer should be a uniform, even layer, 

and you can see that it is malformed and 

misshapened. 
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He have also observed an increased incidence 

of osteosclerosis in female rats after receiving 

sodium fluoride. 

Osteosclerosis is a spontaneous disease of 

uncertain pathogenesis seen primarily in aging 

female rats. 

This is a cross-section of a femur with the 

cortical bone of the diaphysis, and this is the 

marrow cavity. 

Normally, the marrow cavity is filled with 

adipose cells, hematopoietic cells, and a huge 

specular of bone. 
- 

In this femur the marrow cavity is filled 

predominantly with cancellous bone. 

As Doctor Bucher mentioned, there were three 

osteosarcomas of bone in the one hundred and 

seventy-five parts per million (175 ppm) dose group 

of male rats, and one in the one hundred parts per 

million (100 ppm) . 
An extraskeletal osteosarcoma arising in the 

subcutaneous tissue was observed in a fourth high 

dose male rat. 

All were seen radiographically except for very 

early neoplasms found within the medullary cavity 
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of the humerus of one. 

This is a lateral view of the radiograph 

showing one of the vertebral osteosarcomas. 

osteosarcoma is located here surrounding the 

coccygeal vertebrae. 

The 

(Projecting slide.) 

this next slide is a histologic section from 

the vertebral osteosarcoma showing the abundant 

osteoid production which characterizes this 

neoplasm as an osteoid sarcoma. 

(Projecting slide. ) 

This next slide is a lateral view of the 
- 

radiograph showing the subcutaneous osteosarcoma. 

It is this large rounded mass in the subcutaneous 

tissue here. 

This is the femur of the hind leg. 

There is clearly no association with the bone 

and no evidence of a primary bone neoplasm. 

This conclusion is a critical point in the 

evaluation of the significance of these neoplasms. 

In contrast to the abundant osteoid production 

seen in the vertebral osteosarcoma, the 

subcutaneous neoplasm contains a more heterogenous 

population of cells with very little osteoid 
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production which is this pink material, 

indications of cartilage differentiation, which is 

the more pale appearing material. 

and some 

Finally, we have received some comments 

indicating confusion about the evaluation of 

hepatocellular carcinoma, the hepatoblastonia, and 

hepatocholangiocarcinoma in mice. 

Hepatocellular carcinomas are malignant 

neoplasms with a heterogeneous population of cells. 

These phenotypic differences are a reflection 

of the anaplastic and malignant nature of any 

malignant neoplasm. 
- 

In this slide you can clearly see two 

populations of neoplastic hepatocytes within 

this one tumor, with different growth patterns. 

This is a trabecular pattern with small cells. 

This is a more solid growth pattern over here 

(indicating with pointer). 

This is another hepatocellular carcinoma with 

a different phenotype and growth pattern. 

The growth pattern here is more glandular, and 

the cells appear even less like normal hepatocytes. 

Occasionally, hepatocellular carcinoma may 

contain proliferating bile ducts as shown in this 
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slide. 

These are bile ducts (indicating). 

If the proliferating bile ducts are in 

sufficient number and there are sufficient 

indication that they are a primary component of the 

neoplasm, a diagnosis of hepatocholangiocarcinoma 

is made. 

Finally, some hepatocellular carcinomas 

contain populations of cells that resemble fetal 

liver cells, and the neoplasm is called an 

hepatoblastoma. 

This was a large neoplasm about two 

centimeters (2 cm) in diameter. This is the 

component that looks like typical hepatocytes, and 

this is the component that resembles the fetal 

liver cells. 

- 

It is important to note that these are all 

hepatocellular neoplasms, and when they are 

evaluated, they are combined with the other 

hepatocellular tumors. We feel there is no sound 

biological reason to evaluate them individually. 

There was no increase in the hepatocellular 

neoplasms in rats or mice receiving sodium 

fluoride. 
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That concludes our slide presentation. 

DR. GALLO: Thank you, Scott. 

I'll take comments in the reverse order that 

they are in the schedule. 

Doctor Longnecker. 

DR. LONGNECKER: This is a well written report 

and I believe reflects a carefully done study. 

I was satisfied with the background 

literature. 

but I recommend that the staff review the documents 

that have been submitted and add any significant 

information that.is helpful. 

It's fairly reviewed and referenced, 

The design of the two-year study was standard 

with certain features that apply -- imply extra 
care such as the inclusion of a group of control 

rats to allow age matched controls for early 

deaths and sacrifices in the treated groups. 

The dose group is clearly appropriate, and I 

believe that the levels of dosing yielded clear 

evidence of biologic effects without significant 

decrease in animal growth. 

The photomicrographs are good quality and 

support the diagnoses that have been given. 

The -- there were neoplastic lesions in 
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several tissues as have been reviewed by Doctor 

Bucher, but I agree that only the osteogenic 

sarcomas stand out when one considers all the 

observations and historical control data. 

For the reasons that he has reviewed, there is 

a suggestion of a potential mechanism that supports 

the possible significance of these lesions. 

Ultimately, I agree that the best 

interpretation is that the data is inconclusive and 

classified as equivocal. 

DR. GALLO: Thank you. 

I believe Doctor Ashby is next. 

DR. JOHN ASHBY: This report is technical 

report number three hundred and ninety-three 

of the NTP. And this means that the NTP have now 

evaluated possible carcinogenicity of nearly four 

hundred (400) chemicals. 

(393) 

Now, I have read every one of those reports. 

This one is most thorough and detailed study 

reported to date. 

The report is longer than usual, but this 

reflects the importance of the chemical, and every 

aspect of the data has been carefully considered in 
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Now, it is a long report, and I spent a lot of 

time working on it, and I found very few points 

that I wish to raise now with the NTP scientists. 

Before I start with those -- with those points 
I'm going to raise into context, I'd like to give 

my initial conclusion before I start, and that is 

that I agree with the essence of the report's 

conclusions and these are most adequately 

summarized in the report around page ninety (90) -- 
ninety-one (91). I'd just like to read those so 

you know where I stand. 

"Taken together the current findings are 

inconclusive but are weakly supportive of an 

association between sodium fluoride administration 

and the occurence of the osteosarcomas in male 

rats. 

No compound related increases in tumor 

incidences were observed in female rats, or in 

either sex of mice." 

And my comments lead actually up to that 

conclusion, again. 

I want to raise six topics that I think may be 

important for us to discuss or to be aware of. 

Some have already been raised, of course. 
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First of all, briefly the genetic toxicology 

of -- sodium fluoride, fluoride iom, of course, 
will not bind to DNA. 

this chemical is negative in many studies, and in 

some of them assays prove same. 

And consistent with that, 

And when you move into coach mamallian 

cells or other systems, nonbacterial systems, in 
vitro, as in petri dishes, in vitro, there is 

evidence of genetic changes being produced. 

They are curious. They are not what we 

normally consider to be routine genetic changes. 

There are several aspects that are interesting. 

First of all, there seems to be a threshold at 

this level; in other words, there are doses where 

nothing happens, and then as you increase the dose 

you get to a point where you start seeing effects. 

Most of the effect studies have been chromosomal 

elaborations. 

The second point is that we really are 

completely lost for a mechanism of action of this. 

It fits into no standard understanding of how a 

chemical might cause mutations or genetic damage. 

There are several possible ideas that are 

raised in the report and in other people's papers. 



1 

2 

3 

4 

5 

6 

7 

a 
9 

10 

11 

12 

13 

14 

15 

16 

17 

ia 

19 

20 

21 

22 

23 

24 

25 

Doctor Ashby/Comment VOl. 1, p. 43 

One of them is that fluoride is known to affect 

enzymes, and it can hydrogen bomb to key science on 

enzymes and maybe even deinactivate them. 

And it's possible that fluoride at some 

certain critical dose levels is affecting enzymes 

associated with the maintenance of DNA. 

Another thing that really needs to be 

considered is that calcium atoms are critical 

in the normal controlled cells, and fluoride will 

precipitate calcium atoms such as in soluble 

calcium fluoride, and that can have genetic 

effects. 

So, really, loss for a mechanism of action, 

but these effects are there in vitro in mammalian 

cells, and they're speaking of a totally normal 

mechanism, and that means we cannot extrapolate 

those effects with equal confidence as we could 

the standard carcinogens. 

And the third point is, of course, that many 

chemicals show genetic changes in cold petri dishes 

and then proceed to do nothing in animals, neither 

produce cancer nor genetic changes. 

And so having genetic effects in vitro is 

an indication of concern, but it is not definitive 
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of anything. 

And when we come to in vivo experiments where 

the chemical has been dosed to rodents and genetic 

changes have been monitored in vivo, there is no 

reproducive evidence of a genetic effect in 

animals. 

There are some reports of positive responses, 

and in an equal number, if not more, have negative 

responses. 

But one of the key things in science is the 

effects that you're talking about should be 

reproducible and the effects we see in the 

literature in rodents, genetic effects, are not 

reproduceible, and reproducibility is a key aspect 

of good science. 

And the re- -- the recent debate about cold 
nuclear fusion illustrates that well. 

I do not consider that -- in summarizing this 
genetic toxicology, I do not consider the report of 

genotoxicity as sodium fluoride has bearings 

on the tumors that we're discussing today. 

That's a personal opinion, of course. 

Second point is the expectation of 

carcinogencity before the study was done. 
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There is no evidence from standard cancer 

studies in rodents that sodium fluoride is a 

significant carcinogen, within the context of the 

detailed, multiple cancer bioassays that we 

consider nowadays such as this one here. 

All previous reports are inadequate within the 

context of the present study which is 

representative of what cancer bioassays now are. 

So, there is really no previous art to 

indicate the carcinogenic effect. And the sodium 

fluroride itself makes life pretty simple because 

it’s not metabolized. And one of the most -- the 
great complicating factors of creating chemical 

- 

carcinogenicity is anticipating metabolism. 

But fluoride is not metabolized, so it’s 

either going to do something, or it’s not going to 

do anything, so that simplifies the prediction. 

From what we’ve heard already, if it was 

going to be a carcinogen, it is unlikely that there 

would be any sex or species differences, because 

those differences are usually a reflection of 

metabolic differences between sexes and species. 

And although we are thinking about brain 

tumors at one point, I’d like -- just like to bring 
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you two parts from the report that I think are 

particularly relevant. 

Given the propensity of fluoride to accumulate 

in bone and tissue must be the most likely work for 

carcinogenic effect to be seen. 

The high -- high levels of fluoride did 
accumulate in the bone of animals in all the four 

test groups. 

And the statement on page ninety-one (91) of 

the report that, #'High dose female rats have the 

clearest evidence -- have clear evidence of 
fluoride induced osteo- -- osteosclerosistn, 
means the females rats which didn't come to tumors 

at all clearly were showing the effects of fluoride 

accumulation and had an increase in bone tumors was 

only recorded in the male rats. 

- 

c 

Thus, the fact that this report centers on 

osteosarcomas is appropriate, yet the statement, 

again, taken from the report that fluoride was 

found to accumulate in the bone of the female rats, 

and male and female mice to a similar extent as in 

male rats, I suggest that we should really be quite 

cautious in drawing causative associations. 

So, the expectation, to summarize that, is 
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really not high that it would be a carcinogenic. 

If it was going to be one it should be -- it should 
be equally active in both sexes in both species, I 

think. 

And the bone is a target that you would 

obviously pay most attention to. 

Just very briefly, a third point on the 

setting of dose levels, it ob- -- obviously, it's a 

critical aspect of the bioassay that the animals 

have received a sufficient dose level, and it's 

normal practice to -- to give the maximum tolerated 
dose. 

- 

This is a very delicate balance in 

trying to set the maximum tolerated dose. It's a 

balance between animals dying due to toxicity or 

animals receiving the maximum tolerated dose and 

living. 

These dose levels were selected by standard 

NTP methods. There actually was no effect on the 

rodent body weights, but equally the survival was 

very good, and so as far as practical, the dose 

selected -- the doses selected were'the maximum 
achievable. 

For those of you who were here yesterday, we 
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had a case of sodium azide where the same selection 

criteria we used in that compound proved to bemuch 

more toxic than anticipated. And there were a lot 

deaths. 

And so this is a very delicate balance. And I 

think a balance was struck well in this study. 

Fourth point, the actual rat bone tumors, 

osteosarcomas in the male rats only. 

Without repeating what's been said before, 

I'll just make the two points that I want to make 

about this. 

First of all, the effects, you remember, were 

naught out of eighty, naught out of fifty, one out 

of fifty and then three out of fifty. 

- 

There was such a weak effect, two criteria are 

used routinely by the NTP to determine if a 

biologically significant effect has been induced, 

and these are statistical analyses in 

reference to the radius or otherwise to the tumors, 

i.e., use of historical data base from the 

earlier three hundred and fifty (350) reports. 

And incidentally, access to such a large 

number of similarly conducted studies, that's one 

of the unique strengths of the NTP and its analysis 
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at consummation. 

If we look at the first one, statistic 

analysis, these data are at the very limits of 

statistical analysis you will see if you read 

the report. 

No individual dose gave a statistically 

significant increase in bone tumors viewed 

together, in other words as a trend, there was a 

statistically significant effect. 

As a matter of fact, it was about three 

chances in a hundred that that trend was there by 

chance, at P027. - 
So, in any one test group, one cannot be sure 

that certain fluoride induced bone tumors, but 

the overall impression, in all in- -- all doses was 
that it may have. 

have. 

That's a summary of what you 

And that means the effect is equivocal. 

That's what statistical analysis says, when 

you look at the historical control data base and 

there are -- there are problems, as you've heard, 

the tumors are very rare in earlier studies, six in 

a thousand in male rats and two in a thousand 

thousand in female rats. 
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And the highest number ever seen, three out of 

fifty (50) is higher than in the present high dose 

study -- high does of this study. 
But the report authors warn against the use of 

historical control data base in this report very 

clearly for the two reasons you've heard. 

First of all, the fluoride levels in the diet 

weren't as stringently controlled earlier, and so 

thus historical controls may actually be part of a 

cander bioassay which was conducted in between the 

low and the medium dose in the present study. That 

is complicating factor. - 

And secondly the second portion they give, is 

that given that the bone was a possible target 

tissue, the pathologists extended their microscopic 

assessment of bone tissue in the present study to a 

different site where in earlier ones they'd only 

evaluated two tissue, two bones microscopically. 

And this could have skewed the historical data 

base. 

And you remember that one of the three tumors 

in the high dose was actually a microscopic tumor, 

and that's one in three which is a critical 

component of this analysis, and we really have no 
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adequate historical data base of microscopic 

analysis. 

So, given those given the two problems, the 

fluoride in the diet, and the limited historical 

microscopic anal- -- analysis, we cannot rely on 
historical data base as much as we normally would, 

So we're back to the present eighty control 

animals, and that's what the authors advise us to 

do and the statistical analysis with present data, 

and that gives an equivocal response. 
C-. 

Fifth point, are the other possible sites of 

I don't think I'll actually go 

I was not concerned about any of them. 

carcinogenesis. 

over these. 

There were thyroid effects in the male rats, 

and I think the authors' reports have completely 

convinced me that those are not significant 

effects . 
Likewise, with the lymphomas in mice, the 

historical data base extends from ten to 

seventy-four percent (74%) of the control 

animals having that tumor type, and the authors 

conclude there is no effect. 
L 

And again, the mouse liver, there was no 

effect, and of course, those of you who know these 
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reports will realize that the mouse liver is the 

most sensitive indicator of carcinogenicity, is by 

far the major site of chemically induced cancer, 

and no effects were observed in the present study. 

The last site of carcinogenesis was the 

subcutaneous tumors of the oral mucosa. 

And those -- those are worth the most 
attention, but again, I'm satisfied with the 

handling of them in the report. 

effect; it was not statistically significant; the 

tumors were present in the -- in the control 
animals, and probably most important, there was no 

preneoplastic hyperplasia. 

It was a marginal 

And previous studies have put a relationship 

between preneoplastic changes and the eventual 

appearance of tumors and there was no such effect 

in this study. 

The NTP pathologists conclude that no 

chemical induced effects were seen in this 

tissue. 

I tend to agree with them, but I'm sure we'll 

discuss it more later on. 

And then finally, my conclusion is just really 

to repeat the two phrases I said before which are 
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already in the report. 

Taken together the current finding are 

inconclusive but are weakly supportive of an 

association between the sodium fluoride 

administration and the occurrence of osteosarcomas 

in male rats, no compound related increases in 

tumor incidences were observed in female rats or 

either sex of mice. 

DR. GALLO: Thank you, John. 

Just one other comment on the historical 

control data. 

It should be noted that with the exception 

of the first fluoride study, this is, I believe I'm 

correct, the first study where radiographs were 

done routinely. 

that we have to use current control. 

Thank you. 

Doctor Garman? 

DR. ROBERT GARMAN: Thank you. 

I have no additional criticisms of either 

So that also supports your point 

the overall report or its conclusions. 

The studies encompassed by this report were 

well designed and appeared to have been thorough -- 
thoroughly con icted. 
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In the discussion section, a very 

conscientious attempt is made to scientifically 

analyze all the possible links between the 

development of a small number of osteogenic 

sarcomas in the male rats and the levels of 

fluoride in their drinking water. 

We would, I'm sure, all agree that the small 

numbers of osteogenic sarcomas seen in the high 

dose male rats would have been totally discounted 

as being treatment related, were it not for the 

factthat fluoride both localizes in bone and has 

known effects upon bone osteogenesis. 

The NTP scientists have certainly made no 

attempt to discount these tumors. 

possible argument of logic and accepted statistical 

test has been applied to these tumors data in an 

attempt to test the scientific hypothesis that they 

might be treatment related. 

Instead, every 

I sincerely believe that the only conclusion 

that one can reasonably reach is that these 

osteosarcomas may or may not have been related to 

the high levels of fluoride in the drinking water. 

In other words, a level of evidence of 

equivocal for the male rat. 
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One of the NTP's most vital roles is to 

conduct chronic bioassays such as the sodium 

fluoride study in order to obtain data which might 

be predictive of human risk. 

In doing so, the program scientists are often 

caught between those critics who feel that 

information obtained from rodent studies have no 

application to man, and those who would take small 

increases in tumor frequencies which could 

represent random occurrences and who would 

interpret these small increases as representing 

significant risks to the human population. 
- 

Those who would wish to make inferences on 

human risks based on the small number of osteogenic 

sarcomas seen in male rats, consuming sufficient 

sodium fluroide to induce clinical fluorosis, for 

those that who would do that as well as for the NTP 

scientists who I believe are contemplating future 

studies on fluoride and rodents, I have one further 

suggestion. 

Because we are dealing in these rodent 

studies with levels of fluoride in the water which 

might be expected to induce increased bone 

fragility, and because there is at least some 
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evidence that fracture formation and subsequent 

bone healing may be associated with a slightly 

increased incidence of osteogenic sarcoma in humans 

and other animals it might be possible that the 

increased numbers of osteogenic sarcomas, if they 

are treatment related, might be a manifestation not 

of a carcinogenic effect of fluoride at all, but 

rather a possibly -- a possible result of increased 
bone remodeling related to the normal bone healing 

process. - 
The female rats may not have the same degree 

of bone fragility as the males because of the 

increased frequency of osteosclerosis seen in 

this sex. 

differences in bone mass to soft tissue mass. 

My point is that in future studies, if these 

The mice may not have because of 

are conducted in rodents, one might wish to include 

measurements of bone tensile strength 

in relationship to the levels of consumed fluoride. 

If a possible connection between bone 

fragility and bone tumor development could be 

substantiated, this might alleviate some of the 

public's concerns about consumption of low levels 

of fluoride in either the food or water which would 
L 
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be significantly below those expected to result in 

clinical fluorosis. 

In conclusion, I would like to commend the NTP 

staff scientists for the excellent job which they 

have performed in collecting, collating, and 

interpreting these data. That the results of the 

study are equivocal for one rodent sex and species, 

is, I believe, only an indication of the fact that 

it's an imperfect world, and that the response of 

biological systems are often unpredictable. 

Certainly additional research in this area 

needs to be performed. And it is both hoped and 

anticipated that in the not too distance -- distant 
- 

future, we will be able to discuss mechanisms of 

cancer induction, and that there may come to be a 

realization that depending on the underlying 

mechanism, there may be a threshold exposure below 

which there may be no increased cancer risks for 

the human population. - 
My only suggestion with regard to the report 

would be with regard to the description of the 

pathology quality assurance and PWG process. 

I was very happy with that section myself, I have 

come to realize that that should be "beefed" up a 

While 

d 
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little bit, particularly with regard to the mouse 

liver tumors, and elaborated discussion on the 

subjectivity of histopathologic diagnosis, the 

importance of consensus opinion, and the numbers of 

diagnoses, perhaps that were changed, and a little 

bit more information, since this report is going to 

be so heavily scrutinized. 

Thank you. 

DR. GALLO: Thanks Doctor Garman. 

It does my heart good to hear the word 

"mechanism11 come from different places on the table 

all of a sudden. 
- 

What I'd like to do now is open it up to the 

Panel and wherever you want to start. 

Doctor Allaben, any comments at all? 

DR. AUABEN: I'd like to essentially echo 

what's already been said. 

I think it's a very well conducted study. It 

has no -- no flaws that would make the 
interpretation of the study any different than the 

program has. 

DR. GALLO: Thank you. 

Doctor Silbergeld? 

DR. ELLEN SILBERGELD: Thank you very much. 
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I also concur with many of the statements that 

have been made as well as the text of the report. 

I'd also like to note that this report in many 

ways vindicates the whole undertaking of the 

National Toxicology Program, and the cautious and 

careful use of experimental data in providing 

preliminary information for use in many different 

arenas. 

I think it's important to emphasize that the 

purpose of these NTP studies fulfills only the 

initial phase of the very involved and complex 

process known as risk assessment and risk 

management in this country, and that the purpose of 

these studies is, in fact, to provide information 

going towards the identification of a hazard. 

It is not information that goes beyond that 

step in risk assessment, and should not be over 

interpreted to provide that kind of information. 

In addition, although as you noted, Doctor 

Gallo, we have discussed the issue of 

mechanism, these studies by their design do not 

generally provide definitive information on 

mechanism although they can suggest directions for 

further mechanistic based research. 
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Some of these may be apparent in the study, 

and some of these may be useful to note at this 

point. I would underline very strongly the 

recommendations that Doctor Ashby made for further 

work in terms of potential genotoxic or gene 

compound interactions between fluoride and genetic 

material and the regulation of gene expression as 

it may be involved in any of the pathophysiology of 

this compound. 

I would like to speak to the issue of the 

observations of restricted findings in one sex 

one species. It's noted that the effects observed 

in bone tissue insofar as those can be interpreted 

with the present data base appear to have occurred 

only in the male rat and not in the female rat and 

nor in either sex of mice. 

7 - 

There may be some biologic reason to expect a 

difference in bone response, although as Doctor 

Ashby points out, our considerations in this arena 

are probably very simple compared to many more 

complex mole- -- molecules that undergo metabolic 
transformation which may be expected to be 

influenced by species and sex. 

There are, in fact, considerable differences 
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between males and females in terms of bone 

physiology, both in terms of development, 

maturation, and synescence. 

And it may be the case that the signal of 
I 
osteosclerosis observed in the females 

represents there are sex related differences that 

may have some implications for other 

pathophysiologic responses of this tissue. 

We do not, I presume, know exactly where 

fluoride is going in bone. Although it is clearly 

associated with the mineralized phase. 

And the hypertrophy of the mineralized phase - 

in osteosclerosis may represent the 

sequestration that is not without pathologic 

consequence, but it may, in fact, reduce the 

possibility of osteosarcoma formation. 

It's something that could be examined on a 

microscopic bases, as well as, a physiologic basis. 

I did note that, in fact, in, I believe most 

cases, the females of both species did accumulate 

more fluoride in bone as compared to the male and 

that may again, reflect a different 

compartmentation, which may -- which may to a 
certain extent have provided some protection :1 
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against the induction of sarcoma, if, in fact, a 

statistically significant induction is observed 

the male. 

in 

At any rate that may also speak to 

mechanism as well as possible differences in 

response based on those species and on sex. 

I would note another concern which is that in 

terms of the dosing, there are two aspects to be 

kept in mind. 

One is, of course, as Doctor Ashby pointed 

out, it is customary to design in these chronic 

studies doses close to the maximum tolerated 

dose, in order to construct a design which permits 

us the examination of the maximum number of animals 

surviving to the end of the study, but at the same 

time is clearly within the range that is producing 

a physiologic response in the subject. 

And I agree that this study seems to have 

balanced those two factors well. - 
However, it is important to note that the dose 

range is not, as is sometimes the case, orders of 

magnitude higher than that encountered in human 

population, nor is the body burden expressed as 

concentrations in bone orders of magnitude higher 
/ 
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than that found in human populations also ingesting 

fluoride. 

Moreover, the dose range is somewhat truncated 
I 

in terms of the overall doses that were 

administered to the animals, so that our inferences 

in terms of the underlying logic of a dose response 

may be somewhat limited in this case. 

Overall, I would also agree that the findings 

here may transcend, or not easily fit into, the 

diagnostic criteria that this Program has usually 

applied. And I am in agreement with Doctor Ashby 

that the language on page ninety-three (93), 

perhaps more appropriately fits the conclusions 

that we might wish to consider as a Panel rather 

than the four criteria that are usually laid out 

for us. 

I also hope that we will be able to make some 

recommendations as to the appropriateness of 

further study in certain mechanistic, as well as, 

overall bioassay type designs in connection with 

these findings. 

Thank you. 

DR. GALLO: Thank you, Ellen. 

I'd like to move right up to the table. 
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Doctor Davis, go ahead, please. 

DR. DAVIS: My comments, I think will be brief 

because I echo the sentiments of those who have 

spoken before me, but a couple of points, I think 

they're pointing out again, just to indicate the -- 
their importance to me. 

The fact that females accumulated fluoride, 

yet did not show cancers, yet did show a toxic 

effect and yet we have no reason to suspect that 

they should respond differently. 

why there would be a sexual effect, so I'm 

convinced that perhaps the tumor should not be 

considered as strongly as some would like. 

I see no reason 

IL 

The fact that one of the tumors was found in a 

site -- in a microscopic fashion it was found in a 
site not normally looked at, might also imply that 

we need to be very careful with using the 

historical control data, as well. 

And that goes along with what the staff has 

already talked about, being the diet differences, 

and the fact that they use X-ray. So, I am 

somewhat concerned that we might over interpret the 

data based on what we've seen in controls in the 

past. 
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One question that I do have; given the size of 

the subcutaneous tumor, would it not have been 

possible to determine the amount of fluoride at 

that site in spite of the fact that you report that 

fluoride does not normally accumulate 

subcutaneously. 

know what the fluoride concentration was in that 

tumor. 

It might have been interesting to 

And finally -- well, not finally, but with 
that same tumor, there was quite a bit of 

cartilage differentiation in that site, so I 

would imagine that perhaps some people felt 

somewhat queasy about calling it a osteo- tumor, 

in spite of the fact that they're perhaps more 

common subcutaneously than a cartilage based tumor. 

And, of course, had that call gone the other 

way, we perhaps wouldn't even be concerned about 

the numbers, because that would tremendously change 

the statistics. 

Finally, I think Doctor Garman's attitude 

toward looking somewhere else for a mechanism is 

very important. 

proposal is the right answer, but it does make 

sense that given that the females did in fact 

I don't know if his biological 
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respond, and that perhaps microfractures may, in 

fact, be occurring, also, the fact that the mice 

are housed individually, might -- they may not have 
as much trauma: there may be not be as much 

fighting; there may not be as many microfractures 

occurring to take his proposal one step further. 

So, I think that kind of mechanism ought to be 

looked at, and I do agree with the findings of the 

report. 

Thank you. 

DR. GALLO: Thank you. 

Jay? 

DR. GOODMAN: There are two comments that I 

would like to make at this time relative to the 

abstract. 

First, I think that the in the body of the 

abstract, it should clearly be noted that in this 

particular study there was extra scrutiny given to 

bone tissue in terms of microscopic analysis, and 

X-ray analysis that was not performed in the 

historical controls. : And second, with regard to the conclusion 

section in the abstract and the conclusion which 

appears in the body of the report. 
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There is a point here where it talks about 

based on the occurrence of a small number of 

osteosarcomas in dosed animals. I think that it's 

very important that the conclusion clearly reflect 

the body of the report, and what I would suggest is 

that after the term, **small number'*, that 

parenthetically it be noted that there was no 

statistical difference between the dosed and 

control animals. 

DR. GALLO: That's it? 

DR. GALLO: Okay. Doctor Hayden, any 

comments? - 

DR. DAVID HAYDEN: I basically concur with the 

results of the study, and I think the other 

speakers have eloquently delineated their efforts 

in terms of supporting this work. 

It was very thorough, thorough as has been 

pointed out, more thorough than other studies that 

have been similarly conducted. 

I would like to ask a few questions for 

clarification purposes. 

On page thirty-seven (37) at the bottom of 

that page, there is a statement here which I would 

just like to mention to you to see if you could 
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explain it. 

Says, "The fluoride content of plasma was 

significantly increased in the high dose groups, 

that's three hundred parts per million (300 ppm), 

and in the control group of male rats maintained on 

the standard NIH-07 diet. 

This is curious that the plasma fluoride 

content levels in the high dose group were 

elevated, and in the control group of males were 

elevated. 

And I thought we were using a low fluoride 

level diet here, so I would like to have for 

clarification on that, what the reason might be put 

forward for that finding. 

DR. GALLO: John, would you like to respond? 

DR. BUCHER: Yeah. 

There were two control groups. There was a 

low fluroide control group or a control group 

receiving low fluoride in the diet and then there 

was a control group that was receiving the 

traditional NIH-07 diet, so we should probably 

clarify that that was not really a control group 

but it was a diet -- a different diet group. 
So when compared -- when you compare the 
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plasma level in the low fluoride diet group to the 

plasma levels of fluoride in the group receiving 

the NIH-07 diet, as traditionally constituted there 

was a difference. 

1'11 clarify that. 

DR. HAYDEN: Okay, I think it would be helpful 

to clarify that. 

DR. GALLO: Yes, thank you. 

DR. HAYDEN: I have another comment here just 

for clarification also, on page sixty-six ( 6 6 ) ,  

table fifteen (15). 

I thought it was curious here that the -- in 
males, and we're talking about male mice here, and 

we're talking about the tibial cortex in increased 

osteoid, there seems to be an increase at the 

fifty parts per million (50 ppm), hundred parts per 

million (100 ppm), twenty -- two hundred parts per 
million (200 ppm), and then we get to three hundred 

(300), it drops off to zero, and at six hundred 

( 6 0 0 ) ,  again, it's a little bit lower. 

This seems to be a little bit out of sync here 

and I just wondered if anybody had any comments 

with regard to that data. 

DR. BUCHER: We don't have an answer for that 
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one, but we can go back and look and see if we can 

come up with something. 

DR.. HAYDEN: Okay. I just thought it was 

curious if there was an increased incidence of 

osteoid as the dose is increased and then it 

dropped off to zero all of a sudden. 

I think it's fairly evident in this study, 

it8s -- it8s quite doubtful that any osteogenic 
sarcomas were missed, however, it is also very 

interesting that one was picked up on microscopic 

evaluation of a bone that did not have any 

radiographic evidence of abnormality. - 

I guess that makes all of us think that there 

is always a possibility that we may miss things in 

any study unless everything is sectioned which is 

virtually impossible. 

But I think in the context of this study 

everything conceivable was done to reveal the 

presence of bone lesions, and I feel very 

comfortable and very happy with the way the study 

was conducted. 

Thank you. 

DR. GALLO: Thank you, Doctor Hayden. 

Doctor Gold, who had her hand up first in all 
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DR. GOLD: I'd also like to commend the staff 

for an excellent report. 

I have four points to make. 

I want to underscore the fact that this is a 

highly unusual study for an NTP, bioassay because 

there is no zero control. 

We are examining a narrow dose range which is 

-- which spans the normal dietary intake of 
fluoride by our control population. 

Second, is that I want to underscore what 

Doctor Silbergeld said that this is a naturally 

occurring chemical, it's ubiquitous, we're all 

exposed to it, and the range for human exposure is 

rather narrow, potential human exposure. 

- 

And the difference between the animal study 

and the human exposures is not nearly as great as 

ical with synthetic chemicals. 

Third, as to the thoroughness of searching for 

osteosarcomas, I just wanted to note that in a 

recent bioassay of nitrofurazone, we barely noticed 

the fact that the incidences were zero in control, 

for osteosarcomas: zero in control, one in fifty 

(1:50) and two in fifty (2:50). And this is three 
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in eighty (3:80) that we're examining so carefully. 

To the extent that these are late appearing 

tumors I just want to note that the survival was 

excellent for male rats in this study. 

And although the historical controls are 

probably not so relevant, because we've examined so 

carefully the results on osteosarcomas in male rats 

indicate that none of them w a s  identified by 

radiograph, that they were all seen grossly except 

this one microscopic. 

So, if we just look a little bit at those 

historical controls, we have an enormous group 

there, six thousand one hundred and thirty-one 

(6,131) animals that have been exposed to fluoride 

at a level between the low and mid dose in the 

study, and we only saw zero point six percent 

(0.6%) osteosarcoma. 

- 

DR. GALLO: Thank you, Lois. Barbara. 

DR. McKNIGHT: I do want to commend the NTP 

for an extraordinarily thorough job in performing 

the study and writing up the report. 

I do have a couple of questions about the 

design and analysis of the study, however. 

I didn't find in here, and maybe I just missed 
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it, a statement about whether the cages were 

rotated in the study. 

Were they? 

DR. BUCHER: Yes, unh-hunh. 

DR. McKNIGHT: And my other question 

has to do with the pair control group. 

Was it maintained within the same room as the 

control on the dose groups? 

Well, my big question about the analysis of 

the study is why the data from the animals in the 

paired control group were not contained in the 

statistical analysis. 
- 

Seems to me that that's ignoring some of the 

information contained within the study which may be 

important, particularly when we don't have the same 

comparability with historical controls. 

DR. BUCHER: Well, the paired control group 

was originally added to the study to provide 

animals that would be killed whenever an animal in 

a -- in a dose group died. 
These animals were then radiographed on the 

same radiograph as the early death animal, 

primarily so that we could have an age-matched 

control for looking at the density of bone, to try 
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to pick up fluorosis lesions. 

The animals were not entirely -- this special 
control group of animals was not entirely examined 

at the end of the study. 

In other words, those animals that lived to 

the end of the study and were not used at paired 

controls were not evaluated for carcinogenicity. 

The animals that were killed during the study 

were evaluated for carcinogenicity, but there is a 

question about the appropriateness of using those 

animals because they were -- they were terminated 
in a manner that was not like any other animal in 

the study. 

In other words, they were not moribund 

sacrificed. 

killed at the time of the death of another animal. 

They were a healthy animal that was 

So, there are arguments for and against 

including the paired control group in -- as the 
main statistical analysis. 

What we've chosen to do is use the base 

study animals to perform the primary statistical 

analysis. We have also performed the statistical 

analysis including the data from the paired control 

animals, and where there were differences that we 
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felt would influence the interpretation, we've 

brought that into the report. 

And -- and you will find P values discussed in 
the discussion section, and I think several 

appear in the result section that concern what 

would happen statistically if one were to include 

the paired control groups. 

So, I think this is the best solution, but 

there are clearly different ways of arguing this 

point. 

DR. McKNIGHT: I understand that. 

The statistical analysis that's generally use 

treats the tumors, the logistic regressions as it 

is used here, treats the tumors as if they were 

incidental findings of death. 

That's really making the assumption that the 

prevalence of tumors among animals dying naturally 

is the same as the prevalence of tumors among 

animals that are living at that time. 

So, in that sense the animals who were 

sacrificed at any point in time should be giving 

comparable information about the prevalence of 

tumors at that point in time. 

I'm not aware of any statistical studies of 
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the statistics which show that in the absence of 

any toxic effects or toxic lethality of the 

chemical, or death due to other causes from a 

chemical, that tumors which are not quite 

incidental could cause problems with this test: and 

therefore I think it might be more appropriate to 

include at least the sacrificed animals if they 

were examined for -- for the tumors in the control 
group and -- in the statistical analysis. 

DR. GALLO: Doctor Haseman. 

DR. HASEMAN: I agree with what Doctor 

McKnight said regarding the -- I don't believe that 

treating a sacrificed animal as if it had died 

naturally for incidental tumors, it shouldn't 

matter. 

But I'd also point out that this report has 

three hundred and fifty (350) pages of appendices. 

We had to decide and make a decision as to -- you 
know -- what level of detail to present. 

As Doctor Bucher said, we did present, we did 

-- you know -- carry out both sets of analyses, and 
rather than present them both in the report we 

elected that it would be -- NTP decided it would be 
preferable to do the more limited analyses and 
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bring in the others where they were necessary. 

Most of these paired sacrifice controls had no 

tumors at all. 

the study, so they didn't contribute a lot of 

information. 

They were all sacrificed early in 

I think the two places where they did, we 

brought them in, one of the early saced animals had 

an oral cavity tumor, one of the controls, so that 

weakened the effect a little bit. 

And I think one of the interim sac, high dosed 

animals ha a thyroid molecular cell tumor when we 

brought it in. 

So it's not that we're ignoring the data. 

We did evaluate it carefully, but we were -- we -- 
as the decision was made to just bring it in as -- 

needed where it would help us interpret the study 

and we intended to do that. 

DR. GALLO: Thank you, Doctor Haseman. 

Doctor Eustis? 

DR. EUSTIS: Yes. 

I'd like to point out, that -- that really no 
tumor is truly incidental. 

Certainly, if you have a -- a pituitary tumor 
that's secreting prolactin it might affect tumor 
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genesis of the mammary gland. 

And, so they're are interactions between 

tumors, and there are also other conditions such as 

hypothy- -- thyroidism that might affect tumor 
development or kidney disease that might affect 

other kinds of things. 

So, I think in this situation, where you have 

in other populations of animals that are different; 

words, animals that were sacrificed while healthy 

are not truly comparable to animals that were 

killed because of some other condition. 

DR. GALLO: I think what we're getting into is 

a biological statistical discussion, and I don't 

want to truncate it in any way, but unless there is 

further debate on it, I'd like to move on if we 

can. 

Is that okay? All set. 

Lauren? Doctor Zeise? 

DR. ZEISE: I'd like to echo the remarks of 

several of the other Panel members that said tha 

the report was very well done. 

However, some have indicated that there is 

the need for another study, and I agree with that. 

I think there is a need. The bone 
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concentrations seen in the dosed animals are within 

the range of those seen in humans, and the range 

given in the report for drinking water 

concentrations of point one (.I) to point four ( . 4 )  

ppm are very close to those that are seen in the 

treated animals in the study. 

So, I think it's important to realize that 

even though the water concentrations were higher 

than what we see, or what humans are exposed to, 

the bone concentrations were not. 

I think we have to be very careful about the 

choice of dose for the next study. Therefore, I 

think we should probably go beyond what was used in 

this study, and even though that might increase 

mortality, I think that will lead to more 

definitive finding. 
% 

I'm concerned about the oral cavity tumors in 

the male rat. 

cell tumors of the nasal mucosa, and I think those 

should be brought forward in the report for the 

There were also two rare squamous 

male rat. - 
I think a future study will resolve some of 

:: 
these issues, though. 

Thank you. 
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DR. GALLO: Thank you. 

Doctor Carlson? 

Any response? Got any response to that? 

(looking to Doctor Eustis) 

DR. EUSTIS: No, I'm certain that what you're 

talking -- in reference to the two nasal cavity, 
squamous cell tumors, I believe those are 

metastatic tumors from a -- 
DR. ZEISE: No, they were primary -- there was 

a primary papilloma and a primary carcinoma 

according to the table in the back of the report. 

DR. BUCHER: Not sqaumous cell carcinomas? 

DR. GALLO: No. 

On the question bone level, I think one thing 

- 

we have to keep in mind is there are many experts 

on -- on bone fluoride here in the room, but the 
bone tends to be an integrater here, so I think we 

have to at least take that into account, that there 

-- it's gone both ways. 

And I'd like to move on to Dr. Carlson who has 

a couple of comments. 

We're pretty much on schedule. 

DR. CARLSON: I thought you were going to make 

Doctor Zeise, the last, as usual. It's a 2 ,  but -- 
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DR. GALLO: No, no. 

DR. CARLSON: I'd like to compliment John, 

like everybody else, on the writing of the 

document, and on the clear logic, and I realize it 

took a lot of extra time to do that. 

And as we went through a lot of the 

re-wording of every document yesterday, I think 

it's pretty clear that we're very happy with the 

logic and the explanations that were given. 

And I think this is also true in your 

presentation on the sequential thinking about how 
I you got from -- you know -- looking at the numbers 

to trying to decide what the mechanism might be to 

how realistic it was in putting in the statistics. 

And I think I buy that for these bone tumors, 

- 

but I have trouble when I look at the papillomas in 

the oral mucosa, and I think that's what Lauren had 

alluded to, that in fact, that if you -- couldn't 
you use the same sort of rationale there for the -- 
you know -- increasing numbers, and yet nothing is 
quite different, and you could certainly think 

about a mechanism for the irritating nature of 

the fluoride. 

I just -- perhaps you could walk me through 1 
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that, sometime. 

DR. GALLO: That's your only comment? 

Can't believe it. 

DR. CARLSON: Well, that's a big one, because 

I could go either way with that because if you 

could -- if you could convince me that the oral 
mucosa lesions are -- are negative, then I'm not 

sure about the bone ones. We should not make them 

less than equivocal. 

DR. GALLO: I'll leave it at that. 

DR. BUCHER: Let's then consider the oral 

cavity mucosal tumors, on page fifty-six (56) of 

the report there is a table. 

(Panel members refer to report.) 

I think one of the things that's been lost in 

comparing the bone tumor data to the -- to the oral 
cavity data is the fact that we ddi get a 

statistically significant increase in trend in the 

bone tumors, but the oral mucosa tumord we do not 

have statistical significance with any of the tests 

for either males or females, and when one -- when 
one even goes to the extent of combining -- 
ignoring sex and combining the male and female 

data, we still do not achieve statistical 
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significance for the incidence of these tumors. 

In bone we don't have a recognized 

preneoplastic lesion for the osteosarcomas. 

in the oral cavity, we do have a recognized 

preneoplastic lesion, and that's the squamous 

hyperplasia here listed on the tongue because 

that's where the ones that appeared were coded. 

In -- 

Those do not increase, and we think that this 

is important in the evaluation of these tumors. 

I think that the strength of evidence is less 

We have a carcinoma that has for the oral cavity. 

appeared in the females in the control group. 

also had an oral cavity tumor that appeared, I 

believe, in the special control group animals in 

the males. 

We 
- 

So, in comparison with the bone tumors, we had 

no tumors at all in either the low dose or the 

control animals in the male rats, or in the female 

rats there were no bone tumors seen at all in any 

of the groups. 

So, I think we're dealing with a different 
- 
level of confidence. 

the bone, and we're even less confident that the 

We're not very confident in 

oral cavity tumors are chemically related. 
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DR. CARLSON: I have a little problem with the 

preneoplastic argument, because we keep getting 

that response, and then Scott comes up and says the 

tumors just don't appear. So, sometimes we get tu- 

-- just have a little problem with that. 
Scott, do you accept that more for this 

particular type of tumor? 

DR. EUSTIS: Well, I certainly think that if 

you -- if it was looked at closely you should see 
some preneoplastic lesions. Now, you might 

consider the -- the papillomas as being -- 
DR. GALLO: Unh-hunh (yes). 

DR. EUSTIS: -- a part of that of that - 

preneoplastic process. 

But, again, I'd just like to echo it, what 

John said, is -- is that there is a different level 
of confidence here in that we did find a squamous 

cell carcinoma in the control females. 

And as John mentioned, there was also squamous 

cell carcinoma in this special control group of -- 
of the males, that -- that we have not put into 

this table. 

So, we have a level of confidence that's not 

great to begin with and there are these 
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other factors, statistics and then the tumors in 

the controls that -- that give us even less 
confidence. 

----. 
DR. SILBERGELD: But one of those controls is 

not controls. You keep referring -0 excuse me, but 

you keep referring to them both as controls, and as 

Doctor Gold pointed out one is not really a 

control, or in any event they all are arranged on a 

hierarchy of different doses, and to consider them 

both as controls is misleading. 

DR. EUSTIS: You can make that argument for 

any tumor in this study. 
- 

DR. SILBERGELD: That's right. 

DR. EUSTIS: For instance, you have to 

consider what we have, and these are the controls, 

f o r  this study. 

DR. GALLX): Doctor 0- 

DR. HART: Use the microphone, please. 

DR. GALLO: Yes. Doctor Davis? 

DR. DAVIS: I guess in the midst of my 

comments were two questions that I didn't get a 

response to. 

The first was -- was fluoride level measured 
in the subcutaneous tumor, and can that be done if 
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it wasn't. 

And second, was there much discussion 

about the call of the subcutaneous tumors since 

there was quite a bit of cartilage? 

DR. BUCHER: We did not measure the fluoride 

level in subcutaneous tumor, and I -- I'm not sure 

if we could. I know we have a certain amount of 

that tumor left in the fixed material, so we can 

see what we can do. 

Scott may want to mention -- 
DR.. DAVIS: I think the reason for that is 

because we're making a bid to-do that bone 

accumulates fluoride, and -- 
- 

DR.. BUCHER: (Interposing) Well, it's a 

matter of cause and effect. I mean, if you -- if 
you want to say that the subcutaneous tumor is 

induced by the fluroide that has accumulated in a 

tissue that is not ossified until after the sarcoma 

develops, then you can't put the cart before the 

horse to attribute it to -- to the accumulation of 
fluoride in the tissue, since it's not the same as 

the bone -- 
DR. DAVIS: (Interposing) You're saying it's 

after the possible that the accumulation occurred 
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tumor has been created? 

DR. BUCHER: (Interposing) Thatfs right. 

That' s right. 

DR. DAVIS: I'll buy that. 

DR. GALIA: I think that there is another 

thing that should be considered in -- in the 
subcutaneous tumors, and the pathogenesis of those 

-- of those osteosarcomas, they can be induced -- 
it's in the literature that they can be induced by 

simple injections. 

DR. DAVIS: Right. 

DR. GALIA: And there is a lot of bone tissut 
- 

or osteoid type of tissue in those -- at those 
injection sites, and I guess you could speculate 

that they became a fluroide sync, but I don't -- I 
don't think we have evidence one way or the other 

at this point 

Doctor Gold? 

DR. GOLD: As we discussed this report and I 

look at the zero ppm all the time in all the 

tables, I -- I guess I have some concern about 
that. 

I -- I want to thank Doctor Bucher for making 

the slide that he made which I had asked for on the ;I I 
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7 milligrams per kilogram per day dose to animals in 

the four groups, plus the historical controls. 

Most fluoride that rodents receive is from 

diet, not the drinking water. 

And I guess I'd like some -- In a way, I'd 
like to see milligram per kilogram per day 

estimates in the tables so that zero ppm doesn't 

give the impression that we have a zero control 

group 

DR. GALLO: That's another internal comment 

that I think we can deal with. 

DR. GOLD: And I think that table could go - 

into the -- I think that table could very 
go into the text, as well. 

nicely 

DR. GALLO: John, do you have a response? 

DR. BUCHER: I agree that the table will go 

into the -- the text of the report. 
We will make several other additional tables 

concerning bone fluoride -- graphs concerning bone 
fluoride accumulation and such things. 

We could -- I agree the zero ppm is not 
appropriate. We could simply call it the control, 

and then define the control as being a certain 

amount of fluoride in the diet at a particukar 
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time, or we could, I suppose, look at the -- 
putting in actual -- 

DR. GOLD: (Interposing) I think it would be 

clearer in reading the report if it was in 

milligrams per -- 
DR. BUCHER: I agree. 

DR. GOLD: -- kilogram per day. 
DR. BUCHER: Now. but -- well, the -- I hate 

to assign the actual level based on the rough 

estimates from dietary absorption that we have 

because I'm really not confident enough that we 

want to put those kind of numbers out for someone 

to run risk assessments on, because I just don't 

feel those numbers are perhaps as good as others. 

DR. G A D :  I think an alternative for that 

would be to -- on the major tables, to state what 
the dietary levels were of the zero -- of the quote 
"zero controls". 

That way you have it, and -- and you can still 
say that your experimental groups, if you will; 

that is, the groups in which the fluoride were 

added were zero twenty-five ( . 0 2 5 )  and -- and have 
that -- you can even footnote it. 

I mean, the point you want footnoted is that 
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at zero it is not zero. 

And that's the point you need. 

DR. GOLD: Yes, I think it would be better to 

call it @@controln in the table than @@zero@@. 

DR. BUCHER: That's -- 
DR. GOLD: (Interposing) I can go along with 

having a -- 
DR. BUCHER: (Interposing) That's why -- 
DR. GOLD: -- a statement with the milligrams 

per kilogram per day. 

DR. GALLO: Dr. Carlson? 

DR. CARLSON: Yes. 

DR. GALU): And then Doctor Ashby. 

DR. CARLSON: Before we change the subject, 

- 

only the fact that the milligram per kilogram per 

day changes with time -- 
DR. GALLO: Absolutely. 

DR. CARLSON: -- and that can be very 
confusing if you put that in there, so how do you 
-- 

DR. GALLO: (Interposing) That's the 

importance of the bone level, which is the question 

I will ask -- 
DR. CARLSON: -- so Lois' idea is an excellent 
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one. 

DR. GALLO: -- when I get around to getting 
a question in. 

Doctor A s h b y  and then Doctor -- 
DR. ASHBY: Let me just track back to the 

discussion between Doctor Silbergeld and Doctor 

Eustis just now when you said that two controls are 

not controls, and you said that you can say that 

about the whole study. 

Were you talking about this same problem that 

there is fluoride in the controls? 

Is that what you meant? 

DR. GALLO: Yes. I hope that's what he meant. 

(doctor Eustis nods affirmatively.) 

DR. GALLO: I thought that was -- I think your 
point earlier, John, that we have data on over six 

thousand animals for this fluoride is an important 

one; also that should not be lost in the shuffle. 

Dr. Carlson? 

Oh, no, I'm sorry. 

When you get down to that end of the table I 

get confused with the distance. 

DR. ZEISE:  Just another another caveat on 

this issue; the tables in the back of the document 
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give bone concentrations for different exposure 

periods, and perhaps if you referred to these in 

that context, that will help. 

DR. GALLO: Yes. 

If I get my comment in that was going to be 

one of them, so you have just taken one away from 

me. 

Are there any other comments from the Panel? 

Mine, yes. 

Two things. One, I'm not going to comment any 

further on the report, itself. I thought as Doctor 

Ashby said, there is a few of us that have sat 

around this table tht have some historical 

perspective for this thing, and this is an 

excellent report. 

And I want to in compliment the NTP, and 

you particularly, John and Scott, for doing a good 

job on it. It's thorough. It goes into the 

historical background, and I -- it's an example -- 
one of the examples of designing a study around a 

composed -- truly around a working hypothesis, and 
not just, we're going to test the chemical, and I 

think that that's an important factor that has to 

be brought out. 
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There are a couple of things in the report I 

I would like to see a graphic would like to see. 

presentation of the bone levels by dose, by 

species, and by gender. 

Whoops (spilled water.) 

And I think that would help us and I think 

that gets back to it; more of the same. 

The other thing on the 

mechanisms, I find it intriguing from an 

experimentalist and a clinical point of view that 

osteoporosis is -- is very prevalent in the female 
-- human female, that it's controlled and in some 

respects are aided, ameliorated by estradiol and 

other qypes of additives. 

And here we have a compound and there are only 

two or three in the literature that I know of that 

do this that will take a uterine tumor, whether it 

be benign or malignant from, in this case, the 

concurrent controls at fifteen percent (15%), then 

a two percent (2%) and with a historical background 

ranging from eight to thirty-six percent (8-36%) 

down to two. 

I will say this and I -- I guess I should -- 
while, there is another very interesting compound 
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in the environment that does something very similar 

and that's dy- -- that's TCCD; dioxin does the same 

type of thing, and we have no idea why, whether 

it's receptor mediated in controlling of the 

hormone receptors may be one possibility. 

The one difference that I will say about this 

compound, about this element and all the others 

that I've seen, is that when you have a chemical 

that alters the receptor, it usually will alter 

breast tumors, as well as uterine tumors, and here 

we have a chemical that is selectively affecting, 

however you want to stay that, the rate of tumors 

in uterus alone, it's not affecting breast. 

So, we have, again, getting back to the 

question of mechanisms, I think it's an important 

one. A couple of members of the Panel have talked 

about future studies. 

I think the major thing that I would like to 

see on future studies is an effort to look for the 

mechanistic effects here. 

may be important, and we're going to hear in some 

of the comments of other bioassays. 

I think a bioassay 

But I think we have to get that down to the 

mechanism of action of what fluoride is doing at -- 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

General Comments VOl. 1, p. 95 

at all these different sites. 

And with that, if there are no further 

comments, I'd like to hammer a fifteen (15) minute 

break. 

Let's get back here about ten -- I want to 
start sharply at ten thirty (10:30). 

Thank you. 

(BREAK, 10:13 - 10:30 A. M.) 

DR. G A D :  Okay. What I'd like to do now is 

move into the segment of the meeting on public 

comment. 
- 

We have in your handout, I believe, nine or 

ten listed speakers and you'll see the order. If 

we have time at the end, I'll allow a few brief -- 
a few moments for other speakers. 

I have one person that has also sent in a 

written comment that didn't make the list here, and 

what I'm going to do as I mentioned before, I'm 

going to hold everyone to seven minutes. We'd 

like to take this thing through to lunch, at about 

twelve thirty 12:30), if we do that we'll make it. 

The general format is the presenters will come 
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percent (1%) . 
So, that was in a sense in terms of the 

control groups -- that was our clue that something 
was going on in the study. The two low does 

groups, the four, and the ten milligram per 

kilogram at a very similar response, the high dose 

group was approximately thirty percent (30%). 

DR. GALLO: Jay? 

DR. GOODMAN: We've had some discussion here 

regarding the appropriateness of grouping some 

liver tumors together as opposed to considering 

different types separately. - 

Could you tell us your views on that? 

DR, d'AMATO: I really don't feel I have the 

extensive background on liver carcinogenesis to 

comment -- 
DR. GOODMAN: (Interposing) In your 

particular studies, -- 
DR. d'AMAT0: (Interposing) In our particular 

studies -- 
DR. GOODMAN: -- if there were liver tumors 

would they have been grouped together? 

DR. d'AMATO: They would have been grouped as 

hepatocellular carcinoma. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

General Comments Vole 1, p. 136 

DR. GALLO: Thank you. 

Any other comments? 

I have a couple of quick questions. 

Doctor d'Amato, you -- you quickly stated on 
your dosing, and I just want to clear it up for the 

audience, you said zero, four, ten, and twenty-five 

milligrams per kilogram body weight. 

For those of us around the table, that problem 

isn't a problem, but that is not equivalent to 

parts per million in the diet or ppm in the water. 

And I think you ought to know that, and you 

did give the conversion which are two or three 

times the NTP study, in equal amounts of -- as -- 
of body weight as a denominator. 

The other question -- or actually the question 
I want to ask you is, in your mouse studies, what 

type of bone levels did you see there in comparison 

to the NTP studies? 

DR. d'AMATO: There were approximately also 

three times greater with a high dose approaching 

sixteen thousand parts per million (16,000 ppmL 

DR. GALID: Okay. Just for the record, -- 
DR. d'AMATO: Almost three times higher. 

DR. GALU): About -- almost three times 
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higher. 

Thank you. 

Yes. Yes, a couple of comments. 

DR. BUCHER: I'd just like to add something 

about the comparison of the mouse studies. 

These -- your -- your doses are adjusted as 
the animals age, -- 

DR. d'AMAT0: Correct. 

DR. BUCHER; -- such that sodium fluoride is 
added to the feed in different amounts throughout 

the study to -- to maintain a constant dosage. 
In our studies, the amount added to water is 

constant, and I'd just like to point out that the 

high-dosed animals in the mouse study, in our study 

ranged up to about -- averaged eighteen (18) to 
nineteen (19) milligrams per kilogram per day. 

And, in fact, during the first three months 

of the study in female mice, I think our -- our 
high doses were, in fact, higher than your highest 

dose. 

So, I think this suggests something 

fundamentally different about the way the two mouse 

strains handle the fluroide and incorporate it into 

the bone considering that the bone levels were so 
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DR. d'AMAT0: The historical incidence of 

osteomas on -- of -- unfortunately there is not a 
lot of data on viral induced osteomas, and we have 

spent a considerable number of years identifying 

the virus, characterizing the virus, and typing the 
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much higher in your study. 

DR. GALLO: I -- I think that's a valid point 

that we're talking about, a very dynamic system in 

the bones as we've already heard, and there are 

animal , 

But virally induced osteomas are not very well 

studied and basically the only thing I can tell you 

is that the historical incidence of osteomas, is 

most people don't -- once you get them, most people 

going to be subtle differences. 

Are there -- I'm sorry. 

DR. ZEISE: One more question. 

DR. GALLO: Sure, 
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don't look for what the etiology is, is less than 

one percent (1%). 
c_ 

DR. ZEISE: Okay. 

DR. GALLO: Oh, yeah. Go ahead. 

DR. DAVIS: Did you measure plasma levels and, 

'' 
if so, how do they relate to what they found in 

this study and by what method did you measure it? 

DR. d'AMATO: We have -- we have some plasma 
data, of course, as an experimentally -- as an 
experimentalist, I really don't put a lot of stock 

in our plasma data, mainly because as many of these 

studies are designed as standard in a sense, I 

should say a standard routine, but there are 

certain -- something -- certain amount of regimen 
that goes into these types of studies, in many 

cases the animals are sacrificed at a considerable 

time after the animals are dosed. 

And to put a lot of data into -- and a lot of 
confidence into -- term of pharmaco-kinetics, into 

is that type of data generation, I think is not -- 
not worthy of it. 

We are currently doing, in conjunction with a 

number of collaborators, a fairly extensive series 

of pharmaco-kinetic studies which compare the NTP 
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rat and mouse study and our own rat and mouse study 

on a pharmaco-kinetic and dynamics bas i s .  

that's the type of data that really is useful. 

I think 

DR. GALLO: And we'll -- and we'll see those 

data someday, I hope? 

DR. d'AMAT0: Yes, that data hopefully will be 

-- will be published and will help to integrate, 
at least, on a uniform basis, all the studies. 

DR. GALLO: We've -- we've heard earlier today 

about experiments that should be done, it was 

obvious that the -- the pharmaco-kinetics and 
dynamics of fluoride under these situations should 

be one, and I'm glad to hear that somebody is doing 

it. 

Doctor Silbergeld, and then Doctor Ashby and 

then we'll move on. 

DR. SILBERGELD: Again, on the subject of the 

hypothesized viral fluoride interactions, what was 

the nature -- statistical nature of that 
interaction across the groups? 

Was it additive? How strong was it? Can you 

tell us a little bit more about that? 

DR. d'AMAT0: At -- at this point in time, 
there is not a -- certainly, if you -- i f  you go 
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from an incidence of two to six percent (2.6%) to 

thirty percent (30%) that is going to be, and we 

did not do, but I would speculate, if I could, that 

that's going to be statistically different. 

In our view, it certainly jumps out at you 

as probably being biologically significant. 

DR. SILBERGELD: What was the difference? 

What was the increase? 

DR. GALLX): Two to six, is that -- 
DR. d'AMAT0: (Interposing) Basically, two to 

six percent (2-6%) in the control animals, or 

basically four different -- that's four different 

data points, two control groups, males and females, 

and so it's two to six percent (206%) in that 

group, and approximately thirty percent (30%) in 

the high dosed animals. 

DR. ZEISE: And what was the rate of viral 

infection? 

DR. d'AMAT0: Clarify in terms of what do you 

want it in? 

DR. ZEISE: In terms of numbers of animals per 

dose? Do you have that information? 

DR. d'AMATO: What we -- of course, we -- I 
consi- -- we looked at approximately, as many 
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animals as we can get our hands on in terms of 

tumors, about twenty (20) or so were looked at. 

All I can say is that every animal with a 

tumor had virus. I mean, there was -- there wasn't 
an animal that didn't have -- there wasn't a animal 

that had a tumor that didn't have virus. 

DR. ZEISE: And what about the animals that 

did, do you have information on that? 

DR. d'AMAT0: We did look at some -- in doing 
viral studies, of course, theoretically, the entire 

colony and the entire group then is potentially 

contaminated, so what we did do was look at 

non-tumor bearing bones. 

Approximately thirteen (13) were looked at as 

non-tumor bearing bones. In that we did find viral 

particles in three of them, one in control and two 

in treatment. 

And so even bones which were not ladened with 

tumor were contaminated, and theoretically if they 

go long enough, they may express -- this type of 
virus is constantly infected, it is an 

intropic virus that constantly infects the 

osteoblast. 

DR. GALLX): Thank you. 
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I'd like to move on, if I may. 

Thank you very much Dr. d'Amato. 

Oh, I'm sorry, Doctor Ashby has a comment. 

DR. ASHBY: I just want to confirm two things. 

First of all, this mouse study is going to be 

published, is it -- it's not an abortive study? 

DR. d'AMAT0: No, we did not abort the study. 

We -- 
DR. ASHBY: (Interposing) It's going to be 

published. 

DR. d'AMAT0: We -- we cur- -- currently we 
will do a peer review of that study as we did our 

rat study, do a peer review of the mouse study, and 

if reasonable scientific conclusions could be drawn 

from the study, that will be looked at by the peer 

review group. 

DR. ASHBY: And, secondly, in the rat studies 

no effects seen in the oral mucosa? 

DR. d'AMAT0: No. We did have teeth changes 

as Doctor Bucher and Doctor Eustis has indicated, 

but in terms of the soft tissue or the mucosa, we 

did not have pre- -- preneoplastic or preneoplastic 
lesions. 

DR. GALLO: Thank you. 
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I just want to remind the Panel that we're 

dealing with out study and all -- and this other 
information is extremely important but it is 

ancillary to our test this afternoon, and I'm sure 

it will be this afternoon by the time our test gets 

here . 
The next speaker is Susan Pare from the Center 

for Health Action. 

(Ms. Pare comes to podium.) 

MS. PARE: First of all, let me comment, even 

though it's probably obvious, I don't have a doctor 

in front of my name. 
- 

I represent the Center for Health Action, 

which is a laymen group, and consumer group, a 

grass roots organization with people in twenty-five 

(25) states that represent us. 

And while my written comments might seem at 

first glance to be antagonistic, I am in no 

addressing these comments to any individual here, 

in general, but -- and in general, trying to look 
at the NTP in the -- probably in a larger overview 
in terms of how it was originated, in terms of how 

the study originated and the Congressional 

request . 
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And then to go into some of the steps that 

occurred, seemed to be to me to be a 

misrepresentation of data or possibly it could be 

a judgment call on some people's parts. 

It has been referred to in the Panel's 

discussion earlier this morning and just recently 

by the -- Doctor d'Amato, that confidence is one of 

the things that is concerned with when you end up 

looking at the slides, and it becomes to a certain 

extent a judgment call and it also becomes a point 

of confidence in the data that you're using. 

Well, I think that confidence is also 

something that the public has to take into 

consideration in -- pertaining to the study. 
And it was -- in terms of the background of 

the material of why Congress requested the 

NTP study thirteen (13) years ago that the excess 

cancer death rates that were reported to them by 

the -- Doctor Yiamouyiannis and Burk were 
significant enough to have the study take place. 

And the study was described by Doctor 

Herman Krabill at the Congressional hearings, as 

this would be the final study to confirm the 

negativity of the fluoride ion in causing cancer. 
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This comment leads me to question the 

objectivity of the study, and again, I'm not saying 

that any individual here is being nonobjective, but 

it leads me as a layman, if this one is a comment 

regarding the NTP study, that this study would be 

the study to confirm that it's negative. 

to me that is a conclusion you shouldn't begin with 

when you're doing an experiment. 

It seems 

You shouldn't have any conclusions as to what 

something will be or won't be, that's why you're 

doing the study. 

Furthermore, during the Congressional hearing, 
- 

Doctor Kraybill misrepresented data stating to 

the committee that thirteen (13) studies showed 

fluoride doesn't cause cancer. 

discussion of this particular comment, Doctor 

Arthur Upton in a subsequent meeting with Doctor 

Yiamouyiannis admitted those studies referred to 

had nothing to do with fluoride and cancer. 

Upon further 

Doctor Upton from the National Cancer 

Institute agreed to have Doctor Yiamouyiannis Serve 

on the protocol committee which was to design the 

NTP study on fluoride and cancer. 

And as you all know,  Doctor Yiamouyiannis was 
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not consulted. 

And I understand from the length of time that 

this study has taken to be completed, that it was 

or- -- requested in 1977, and it is now, 1990. 
Personally, when I found out that the NTP was 

doing this study some seven (7) years ago in 1983 

when I first found out about it, I heard the 

results were going to be out in 1988. 
-. 

I thought that was long enough and then we 

waited another two years. 

public standpoint, thirteen (13) years from the 

time Congress requested the study to be done to th 

date now of its completion, and your review, seems 

like a long time to me from a consumer's standpoint 

-- if it takes that long for Congress to request a 
study, and the study to be done on a single 

carcinogen, it leads me to question the efficiency 

of the system. 

So, again from the 

- 

\ In regards to the diet, I think -- there -- 
there have been many questions raised about the  

control diet and -- the two control diets, what it 
seems to be. 

And in listening to the information this 

morning, in my own mind, I -- I would think that 

. .. 
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from your historical controls and the diet that has 

been used and seemingly insufficient to actually 

make comparisons, because of the high fluoride 

diets that was in the earlier control, that in the 

future, the NTP will use a control diet that would 

therefore be something that would be comparable, 

and would have as low -- as low a fluoride content 
as possible. 

If eight parts per million (ppm) is as low as 

you can go, then it would seem you would 

incorporate that kind of control diet in the 

future, so that then he would historical controls 

that you could actually use as comparisons, in 

future work. 

- 

In continuing, in terms of my criticism, I 

guess, of the -- what has taken place in terms of 
the NTP diet, or the study, I'm sorry, the 

reclassification of the liver cancer seems to have 

-- be a big problem in my mind. 
And -- and again, I think it's something that 

has to be translated to the public's perception. 

That's why all these people are here today, is 

because of what the effect of what you're doing 

today is going to be -- mean in terms of the 
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public, and the public's health. 
---.) 

And this reclassification of the liver cancer 

from the time it left Battelle until this time -- 
to now when you're speaking about it, it just 

doesn't seem to be justifiable in terms of -- even 
though I'm not an expert on it, I can see clearly 

from point a to point d to point c to point did 

that it has been changed and reclassified. 

And it seems to me you then get away from 

science and you certainly get into a matter of 

opinion and judgment and subjectivity rather than 

objectivity . - 

And all of you scientists and doctors here 

today are not here to share opinions with us, as 

much as you are to share the data. 

DR. GALLO: One minute, please. 

MS. PARE: Thank you. 

so, I don't -- I don't really understand how 

there can be so much subjectivity in 

something that's supposed to be so scientific. 

Also, in terms of the connection of water 

fluoridation that's been brought up by the previous 

speakers and is now going to be brought up by 

myself, I have to note that in a press release by 
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the National Institute of Environmental Health 

Scientists on February 6th, a number of scientific 

statements were made regarding NTP study. 

And then in one paragraph, a large sweeping 

statement was made by Doctor David Hoel, if I am 

pronouncing his name correctly, about the 

effectiveness and safety of water fluoridation. 

While the end result of what you do here today 

definitely is going to have an impact on water 

fluoridation. 

I don't -- (bell rings), boy that was a quick 
minute . - 

DR. GALLO: They're fast clocks. 

MS. PARE: Okay. Let's see if I can finish 

that sentence. 

While there is going to be impact on water 

fluoridation, I don't see how your scientific work 

should have a political statement involved in the 

work, itself, and as well as in your NTP draft 

report, I didn't understand why there were 

political statements in a scientific piece. 

Thank you. 

DR. GALLX): Thank you. 

Any comment from the peer reveiwers or from 

. .^ 
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Doctor Bucher or Doctor Eustis? 

I would like to just address one of your 

comments, if I may. And that is, the selection 

process for the panels, and the dosing, and the 

designing the experiments. 

Again, historically, you are selected for this 

committee by several different individuals. 

are nominated for your expertise in different 

areas, and the study designs are built around the 

expertise. 

You 

If you are not selected for this committee you 

may or may not be asked to be involved, and becauc 

an individual within an agency has said, Doctor 

Gallo, you're going to do such and such, that may 

not occur, and I -- I think that's at least worth 

mentioning to you from a historical perspective. 

MS. PARE: I'd love to have someone here give 

me an answer to the -- how -- how liver cancer can 
be changed in and reclassified and -- you know -- 
again, to me it seems like a major judgment call on 

the part of scientists that are supposed to be 

coming up with something that's objective, and 

again it's a matter of confidence from the public 

standpoint. 



1 

2 

3 

4 

5 

6 

7 

a 
9 

10 

11 

12 

13 

14 

15 

16 

17 

ia 

19 

20 

21 

22 

23 

24 

25 

General Comments Vole 1, p.  152 

DR. GALLO: I think that's a valid point. 

Doctor Longnecker is going to respond to it. 

DR. LONGNECKER: I am a pathologist that's 

involved in making the sorts of interpretations 

that you're questioning. And there is -- there are 
different classification schemes and there are very 

close calls. 

I think that the important thing to realize is 

that when we interpret studies like this, we don't 

know what the treatment was. 

In other words, all of the specimens are being 

treated the same way so that if a control animal is 

reclassified, a treatment animal should be 

reclassified in the same way, so that it's a 

consistent matrix. 

And I think that objectivity is there, 

al'though some close calls do have to be made. 

MS. PARE: Unh-hunh (yes). 

Can I just ask one further question that in 

terms of what's been considered high dose here, is 

-- was the highest dose used in the study two 
hundred parts per million (200 ppm)? 

DR. GALIX): One seventy-five. 

DR. BUCHER: It was a hundred and seventy-five 
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parts per million (175 ppm) -- 
MS. PARE: (Interposing) Parts per million. 

DR. BUCHER: -- of sodium fluoride. 

MS. PARE: Of sodium fluoride, 

DR. BUCHER: Which is about seventy-nine parts 

per million (79 ppm) of fluoride. 

MS. PARE: You know -- again, I'm just 

wondering in terms of other contaminants that are 

regulated and that are considered cancer causing -- 
you know -- I mean, if you take a look at 
chloroform and benzene, or any of these other 

substances -- 
DR. GALLO: That has nothing to do with this 

one. 

Thank you. 

MS. PARE: Thank you. 

DR. G A D :  Doctor Garman? ' 

DR. GARMAN: I'd just like to add a brief 

point although I realize we're not -- we're really 

here to address the report, itself, but it has to 

do w i t h  the reclassification of liver tumors. 

I think it should be realized that these large 

studies are read over a many month period, perhaps, 

s ix  months, eight months, perhaps longer. And 
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you're looking at a l l  of the lesions. When the 

lesion comes to the PWG, however, all of the liver 

tumors are looked at on one day, so they're all 

compared on one day, and I think the classification 

scheme that comes out of the PWG therefore is much 

more accurate, because it's not this tempera1 drift 

which may occur when the original pathologist reads 

an entire study. 

DR. GALLO: Thank you. 

It's always good to have pathologists and 

neurobiologists here. 

DR. GOLD: I'd just like confirmation that 

that kind of thing happens frequently, it's not 

unique to this study. 

I think maybe the public would benefit from 

knowing that. 

DR. EUSTIS I'd like to make one comment. t.2 

have a lot -- twenty-five (25) or thirty (30) 
pathologists that have read studies for us over the 

years. 

And with our use of historical control data, 

it's been very important to try to maintain 

consist terminology. 

functions of our quality assessment review is 

And one of the primary 

. ._ 
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try to maintain consistent terminology, so that we 

. actually can use our historical data base. 

If we had different pathologists use different 

classification schemes we would never be able 

to compare studies. 

data base to compare to. 

We would not have a historical 

SO, trying to use consistent terminology 

from study to study is a very important part of 

this process. 

DR. GALLO: Our next speaker is Doctor John 

Lee from the Center for Health Action, Marin 

County, California. 
- 

Doctor Lee? It's a little early in the 

morning, eh? 

(Doctor Lee comes to podium.) 

DOCTOR LEE: It's eight thirty (8:30) in 

California. 

I want to thank the committee 

very much for allowing me to speak. 

My background is thirty-five (35) years in 

family practice. And there is a considerable 

difference between the practice of medicine and the 

level of scientific competence that is displayed 

here. 

. .. 
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When you go to your doctor you may not realize 

that he may be choosing a life or death treatment 

for you on the basis of sixty/forty (60 /40 )  rather 

than ninety-five percent (95%) confidence. 

I have just a few comments I'd like to make 

about the study. Like all good studies, unexpected 

findings did occur, and I believe it's going to 

lead to further studies, and I have a short wish 

list that I would like to at least get my order in. 

I wish that even more effort is placed on 

getting adequate controls. 

- The report of four hundred and sixty-eight 

(468) patients, or whatever it is, reveals that the 

controls were a wash with abnormalities, illnesses, 

tumors, atrophies, and this was very surprising to 

me, that rat controls can be supposedly the least 

of the affected animals, they can all be so ill, 

and there must be away to reduce the fluoride 

levels which would include starting with 

controlling the diet of the mother's of the rats or 

mice that are eventually chosen. 

I was also very impressed that the nephropathy 

that is revealed in the report was not investigated 

very much. I would hope that in some of the blood 
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chemistries that a BUN and creatinine could be 

included, because it was evident that as the rats 

aged through the study their ability to excrete the 

fluoride decreased, 

This was also reported in human studies, that 

with age, and that with exposure to fluoride the 

kidney loses its ability to excrete the fluoride. 

I suspect this was going on, and I suspect 

that the BUN and creatinine was rising. 

have been nice to know what that was. 

It would 

I was disappointed that over thirteen (13) 

years or eleven (11) years, whatever it was, of 

testing with rats and mice that no offspring of the 
- 

exposed rats or mice were used in any way to 

discover any genetic effect. 

Perhaps, other studies will take care of that, 

and I also was disappointed to see that in the 

earlier -- in the early remarks in the -- in the 
draft report, they did bother to mention that 

fluoride was used for preventing cavities and for 

treating osteoporosis, but they did not bother to 

mention that there are considerable contrary 

arguments to this, particularly the fact that in 

the last ten to fifteen (10-15) years, essentially 
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no study has shown that there is a fluoridation, 

per se, effect on the prevention of cavities, 

although there maybe a fluoride effect such as the 

topical application of the fluoridated toothpaste. 

The amount in the water has become negligent 

-- negligible in its effect on the cavities, and 
also you should know that the osteoporosis 

references are out of date and are wrong. 

Doctor Clearcopper and Doctor Riggs of the 

Mayo Clinic, since October have published results 

of the five-year study showing that treated 

patients in the osteoporosis fluoride groups had 

higher fracture rates, vertebral fractures were not 

prevented, and a number of vertebral fractures 

actually increased and they both agreed that 

fluoride should not be used for osteoporosis. 

has the deleterious effect. 

- 

It 

And that should probably be corrected. 

Now, as I mentioned, the clinical medicine has 

to put up with incomplete understanding and 

especially incomplete knowledge of actual 

mechanisms of disease, or even how people get well. 

This is something that we have to tolerate 

even though we should not be happy with it, we 
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should be trying to push the bounds of knowledge 

farther and farther out to find out what's really 

going on. 

Recently, I attended the thirty-fifth (35th) 

annual reunion in my class, and it's amazing what 

happens to the confidence of doctors at thirty-five 

(35) years out of the medical school, and the fact 

of the rising skepticism and confidence in 

what we are doing. 
-1  

A P value, however, zero point zero five 

(0.05) which is mentioned as the probability of the 

osteosarcomas, if you count the soft tissue 

sarcoma, and I believe you should, as four in the 

high fluoride groups, is point zero five seven 

( . 0 5 7 ) ,  very close to what in medicine is commonly 

accepted as a very good confidence level, 

ninety-five percent (95%) confidence level. 

- 

And it's a whole lot better than a lot of 

things that we have, so it's surprising to me that 

this is listed in a very arbitrary fashion. 

seems to me as something of essentially no 

confidence just because it could occur by chance, 

one chance out of the eighteen (18) of something 

occurring by chance, and seventeen (17) out of 

It 

- 
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eighteen (18), it is occurring as a result of the 

fluoride. 

In clinical medicine, this is excellent odds. 

And I think that without intending to, 

the NTP study is going to be used by people as a 

way of judging the wisdom of adding fluoride to the 

public drinking water. 

I 
And I think that in that judgment there will 

be people who are going to be balancing risk versus 

benefit. 

And it's been my experience that those people 

who study toxicology will often even accept the 

fact of the marvelous benefit, even though it may 

not be true but they haven't studied it; whereas, 

the people who do study the benefit part and find 

there really isn't very much from water 

fluoridation will then say, well -- without 
knowing, they will say, well, it really doesn't 

hurt anybody anyway. 

I think that the NTP studies, if they say 

they're studying the toxicity, they should. 

If have just one or two comments to make, I 

mean, they should stick to just the toxicity and 

not put any politics -- 
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DR. GALLO: Actually, you have forty-five (45) 

seconds left. I'm not shortenening your clock. 

DR. LEE: I wanted to mention that I didn't 

think the review of the genetic toxicity was as 

good as it should be. 

The Ames test is clearly inapplicable here, 

Ames, himself, says so. 

Proctor and Gamble study, he says now that he 

found a synergy between the vir- -- viral infection 
and fluoride. 

That does not exclude fluoride as a possible 

cause of cancer. We don't know what causes 

cancer in people, and synergy is a legitimate 

possibility. I think that the work of Mohamed and 

Chandler should not have been neglected, and I 

think the fact that the Argonne study confirmed 

the (timer rings) 

weight to the business of the transformation 

problem in the embryo cells. 

study should add some 

L 
Thank you. 

DR. G A D :  Thank you. 

Comments? 

Doctor Bucher, you want to respond to this? 

DR. BUCHER: There are just a couple of things 
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I'd like to comment on. 

Concerning the nephropathy issue we have 

found, and it's been our experience that 

microscopic 

indicator of kidney damage than increases in BUN or 

evaluation of the kidney is a better 

creatinine, and there were no apparent treatment 

related increases in the property in this study, so 

I think we've addressed that point. 

What I'd -- the other -- the other point I'd 
like to make is that the Riggs reference concerning 

the osteoporosis and sodium fluoride therapy is, in 

fact, included in the next line of that -- of the - 

text that you've referred to. 

DR. LEE: Right. That paragraph concerning 

osteoporosis starts out saying that it is being 

used to help us grossly, and then the last sentence 

says, yes,  the Riggs testimony result is that it 

doesn t work. 

I think the paragraph should be written so it 

isn't so conflicting. 

DR. GALLO: I think -- I think what you want 
to say, perhaps what you're saying it's not -- is 
being -- and, i n  f a c t ,  it probably is still being 

used, but at least my reading, it may not be but it 

. .. 
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certainly has been. 

DR.. LEE: Right. Right. 

DR. GALLO: I think that's an important point. 

DR. LEE: And the kidney nephropathy occurred 

in the controls, all the way across, we're talking 

ninety ( g o ) ,  ninety-five percent (95%) ,  as 1 

recall, with kidney nephropathy. 

DR. GALLX): Yes. 

DR. LEE: I -- I don't -- I didn't realize 

that this was -- 
DR. GALLO: (Interposing) Geriatric rats are 

very much like geriatric people. 

(Laughter.) 

DR. LEE: I wish there was a way to 

distinguish, because it was apparent that the 

fluoride treatment was decreasing in the high 

treatment group rats, particularly. 

DR. GALLO: Another point you made was on the 

question of the BUN and creatinine, and again -- 
and actually you answered it by talking about the 

chronology of this study which is thirteen (13) 

years old. 

The modern studies that have evolved from this 

table bring in a lot of the mechanistic stuff and 
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work from working hypotheses rather than testing, 

and other things are being done and we appreciate 

those comments. 

Thank you. 

DR. LEE: Because in senile patients the BUN 

and creatinine rises, and it would be nice to know 

what the risk is. 

DR. GALLO: And you had one other comment, and 

I'll use it as a -- I don't get this chance very 

often, thanks for setting me up. 

Your question of the use of these studies, 

there are -- when you look at risk, in general, 
risk is generally considered to be a function of 

hazard and exposure. 

What we're doing here as Doctor Silbergeld 

mentioned earlier is that we're looking at the 

hazard part of the equation. Other people, other 

experts in this room, and throughout the country, 

are looking at the exposure, and then when you 

get -- that gives you the risk. 
So, you have the hazard and the exposure for 

the risk. 

Then, we go to the risk management where the 

benefit question comes in. And I think that has to 
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be put in perspective, and I'm just taking the 

chance to give you two seconds on that, on risk 

analysis. 

DR. LEE: Right. I see what you're driving 

at, but it seems to me it was inappropriate to put 

in a little bit on the benefit in a -- at the 
beginning of the -- of the draft report. 

DR. GALLO: We, generally, in all the reports, 

the NTP and its reviewers generally want to see how 

the compound or the element order is being used in 

the public. 

That's -- that's the reason that's in there. 

DR. LEE: It's all right to say its being used 

but the way it says it, it -- it indicated that the 
fluoridation, itself, in the water reduces tooth 

decay, and that is not the evidence I -- 

- 

DR. GALLO: (Interposing) I -- I think -- I 
think you could say they're -- they're -- you know 

-- and it would easy to adjust that. 
DR. LEE: What I'm requesting is that contrary 

evidence also be reported. 

DR. BUCHER: Can I make a comment? 

DR. GALLO: Yes. 

DR. BUCHER: The -- the statement in the 
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report says that fluoride is added to water at one 

part per million (1 ppm) which is considered 

optimal for the prevention of dental caries. 

Right now that is a factual statement, that's 

the position that -- 
DR. LEE: (Interposing) Well, it's not 

factual in the sense they're optimally referred to 

as de- -- defined in 1943 when there were no other 
sources of fluoride intake. 

So, you either have to say the definition has 

changed or -- or it was wrong in 1943. 
DR. GALLO: We appreciate that. 

We -- we'll work on that one. 

Thank you. 

Oh, I'm sorry. Doctor Silbergeld? 

DR. SILBERGELD: This is perhaps more a 

ques-ion to the NTP provoked by the comment ,,Aat 

was made. 

Going back to this issue of the interactions 

with viral exposure suggested by Proctor and 

Gamble, are there any comments that can be made on 

the basis of the sentinel animal program described 

in this volume as to whether or  not a similar event 

may or may not have occurred in this population? 
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DR. BUCHER: Well, we had -- we did the 
serological analyses on our sentinel animals 

throughout the study and found no indication of any 

disease state at all in our animals. 

So, I don't -0- I don't know enough about the 

virus that has been described in the Proctor and 

Gamble study to indicate to you whether it was 

included in our program or not. 

DR. GALLO: I'd like to just table that one 

f o r  now. 

Doctor Tennant who was the expert in that 

area, I don't even know if he is in the room, wit1 

a crowd like this, it's kind of tough to see, but 
- 

I'll try and call him at lunch and we can answer 

that question. 

DR. GALLO: Thank you. 

Doctor Lee, thank you very much. 

The next speaker is Doctor Melvin Reuber from 
\ 

the Safewater Foundation, Delaware-Ohio. 

Doctor Reuber? 

(Doctor Reuber comes to podium.) 

DR. REUBER: Thank you, Doctor; ladies and 

gentlemen. 

I would like to comment about some of the rare 
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tumors that occurred in these studies. 

The neoplasms of the liver that have been 

called hepatoblastomas, and 

hepatocholangiocarcinomas by others, are, by 

whatever name you call them, rare and unusual 

tumors. 

I first described this lesion or tumor in mice 

in Doctor Hissen's laboratory at the National 

Cancer Institute with a viable yellow g. 

The diagnosis that I used and the areas that 

were agreed with was party differentiation of 

cholangiocarcinomas. 

c 
- 

The lesion was rare. We observed it in -- the 
first t i m e  in ten mice out of thousands and 

thousands of mice of many different strains. 

Later, it was published -- I published this in 
the Journal of the National Cancer Institute in 

1967. 

Later, the same lesion was reviewed and 

published in hepatoblastoma, but as I said it 

really doesn't make any difference what you call 

it. 

I suggested that since Doctor Hissen was 

taking one section of one tumor per mouse, that 
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if he would take more sections we might find more 

tumors. 

And as soon as he started taking a section 

from every liver tumor, the number that we found 

went way up. 

However, it was still confined to -- to mice 
with the probably -- the yellow -- they may occur 
but I have never seen them in other strains or in 

this strain. 

I think -- you know -- it's safe to say that 

I've seen more of these than anybody in the world. 

And secondly the osteogenic sarcomas of the 
- 

bone, it's another rare neoplasm, has been pointed 

out; you can find metastases for microscopic 

c 
tumors. 

And there was metastasis from a tumor that was 

not observed grossly. 

I've even seen metastatic osteogenic sarcomas 

when there was a microscopic primary in the tail. 

Much has been made about the preneoplastic 

lesions of the bone. 

In the working groups of -- pathology working 
groups of view, they pointed out that the 

osteosclerosis is seen in studies in which animals 
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were given radioisotopes and was indeed 

considered preneoplastic. 

So, I -- I -- from my point of view the 
ostesclerosis might well be preneoplastic. 

The fibrous osteodystrophy is dismissed 

because of the chronic renal disease. 

animals with these lesions have parathyroid 

hyperplasia, and if there were parathyroid 

hyperplasia described, I've missed it. 

However, 

As far as the squamous cell carcinomas, the 

squamous epithelium of the oral mucosa and other 

organs, I think dysplasia is a precancerous lesion 

and that it's important to distinguish between 

dysplasia and degeneration. 

- 

To make this argument stronger, there were 

squamous cell carcinomas of the zymbolus gland, 

capillary angiomas to the skin and nasal cavity. 

In my experience with diethylnitrosomines 

nasal cavity carcinomas are often microscopic, and 

again, it's a matter of looking for them. 

Another target organ is the kidney, and I 

think that these lesions in the kidney have not 

been adequately analyzed, because the controls get 

mild lesions and the treated animals get severe 

. .. 
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lesions. 

Then, if I may comment on the striking 

discrepancies in the diagnoses between the study 

pathologists and the experimental pathology 

laboratory. 

Liver adenomas in mice and rats were 

downgraded from adenomas to foci. 

Apparently, based on nothing more than how 

much compression there was. If you take a second 

section someplace else you will probably find 

compression. 

Also adrenal corticoneoplasms were changed 
- 

from -- to hyperplasias, adrenal metathane 
neoplasms were changed to hyperplasia. 

Dentine dysplasia was changed to degeneration. 

I just -- I -- I could have expected some 
disagreements like this twenty (20) years ago, but 

I think that -- that today we should have 
progressed beyond that point. 

There are a lot of comments that I'd like to 

make about the -- that are -- that are made in the 
final draft report about the osteogenic sarcomas. 

However, I -- I don't think I have the time. 

I would just say that I can't remark or 

. t. 
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evaluate results of unpublished studies that are 

not made available to the public and that are 

considered trade secrets. 

Thank you. 

DR. GALLO: Wonderful. You have two minutes. 

Okay. 

Any questions from the Panel? 

Thank you very much. 

1'11 turn the alarm off. 

Doctor Goodman. 

DR. GOODMAN: You indicated that in your view, 

osteosclerosis might be considered as a 

precancerous lesion. 
- 

DR. REUBER: Yes. 

DR. GOODMAN: In these particular studies the 

clearest evidence of osteosclerosis was in the 

female rats that had no osteosarcomas while there 

were a few osteosarcomas in the male rats. 

In light of what you said, then, could I 

not consider the bone tumors in the male rats as 

simply spurious? 

DR. REUBER: No, not at all. 

I mean, who knows whether the female rats had 

lived another six months whether they would have 
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tumors. 

I mean, -- 
DR. GOODMAN: No, my point is then why would 

the -- if what you're saying is correct, why do we 

not see evidence of after osteosclerosis in the 

male rats that developed the tumors? 

DR. GALLO: If it's a precursor lesion. 

DR. GOODMAN: If it's a precursor lesion, 

thank you. 

DR. REUBER: Well -- you know -- from reading 
the report, I can't answer that. 

DR. GALLO: Any other comments? 

Doctor Eustis? Doctor Bucher any comments? 

None? 

Thank you very much, sir. 

The next speaker -- oh, I'm sorry. 

I'll chastise myself in a moment. 

The next speaker is Gary Whitford from the 

Medical College of Georgia, Augusta, Georgia. 

(Doctor Whitford comes to podium.) 

DOCTOR WHITFORD: Thank you. 

I'm Gary Whitford from the Medical College of 

Georgia. I'm a Regents' Professor of Oral Biology. 

I received my Ph.D. degree in toxicology from 
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the University of Rochester and my dental degree 

from the Medical College of Georgia. 

I've been actively involved in research on the 

metabolism toxicity of fluoride for about twenty 

(20) years. I'm here as an interested scientist, 

and I appreciate the opportunity to make comments. 

First, I draw your attention to certain 

statements in the technical report which could be 

modified for the sake of greater accuracy. 

Examples are the paragraph which begins at the 

bottom of page seventeen (17) and the second 

paragraph on page ninety-two (92). 

On page seventeen (17) it is said that, quote, 

"In summary sodium fluoride is mutagenic in 

cultured mammalian cells and produces 

transformation of SHE cells in vitromm, close quote. 

I believe that statements like this should 

give some indication of the doses used in order to 

avoid alarming readers who are not familiar with 

the literature. 

While the results of some studies support the 

statement, fluoride concentrations used are higher, 

usually several -- several orders of magnitude 
higher than those which can occur within the human 
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body. 

The inclusion of a qualifying phrase such as 

quote, "at concentrations much higher those which 

occur in humans...", close quote, would convey the 

message more accurately. 

It might be argued that bone fluoride 

concentrations reached levels that might be 

cytotoxic in some way or another. 

This was done on page ninety-one (91) of 

the report where the possible link between 

fluoride concentrations and osteosarcoma is 

discussed. 

However, it is known that the fluoride of bone 

is accumulated in the mineral phase and not in the 

aqueous phase. While there are no data to indicate 

the precise levels in or around bone cells in Vivo, 

it is a virtual certainty that they are many times 

lower than those of the mineral phase. 

Therefore, attempts to draw conclusions about 

the fluoride levels in bone cells based on the 

levels in whole bone are highly speculative. 

Now, I'd like to summarize the pertinent 

findings from a recently completed GLP chronic 

toxicity study with Sprague-Dawley rats. 
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In this study, fluoride was administered in 

the form of dentifrices. 

is shown on the first slide. 

(Projecting slide.) 

DR. GALLO: Doctor Whitford you're going to 

The experimental design 

have to work the lights from up there, sir. 

DR. WHITFORD: Okay. Someone told me how to 

do that but let's see if I can figure it out, the 

right three switches? 

DR. GALLO: There you go. Slide them down. 

DR. WHITFORD: Okay. 

DR. GALLO: There you go. 

DR. WHITFORD: There were six (6) groups in a 

a total three hundred and sixty (360) rats. The 

fluoride doses ranged from zero to twelve point 

five (12.5) milligrams per kilogram per day. 

The doses were given once each day, seven days 

per week, for eighteen (18) months. There 

were interim sacrifices at six and twelve (6-12) 

months . 
As was done in the NTP study, urinalysis, 

serum chemistries, and hematologic evaluations were 

done routinely. 

With the exception of the twelve point five 

. .. 
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milligarms per kilogram group, there were no 

differences among the groups for these 

determinations. 

The twelve point five milligram per kilogram 

(12.5 mg/kg) dose proved to be too high. 

The male and female rats died usually in renal 

failure between the sixth and twelfth months. 

(Proj ecting slide. ) 

This slide, shows the tissues that were 

examined histologically. 

examined. Of all the tissues shown here -- all of 
the tissues shown here were examined in the salina 

control group, and the twelve point five milligrams 

per kilogram (12.5 mg/kg) group. 

Femur was the only bone 

Kidney, stomach, liver and bone from all rats 

were examined. 

The only abnormalities of bone were noted in 

the male rats sacrificed at eighteen 

months. These abnormalities were occasional, small 

demineralized areas appearing in the cystic 

structures in the compact bone of the diaphyses. 

(18) 

In the saline control group, only one rat 

showed these structures. 

In the fluoride-dosed groups, the frequency 

. .. 
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ranged from thirty percent (30%) to fifty percent 

(50%) . 
There was also evidence of trabecular thinning 

among the rats sacrificed at eighteen (18) months, 

but it occurred about equally in all groups. 

There was no evidence of osteosarcoma or any 

other bone disorder. 

In a few rats, benign tumors such as 

fibroadenoma, tubular adenoma and cystadenoma were 

present. 

these probably originated from the mammary gland. 

It was the pathologist's opinion that 

There was no correlation of these benign 

tumors with the administration of fluoride. 

One female rat in the two point five milligram 

per kilogram (2.5 mg/kg) , twelve month group had a 
subcutaneous carcinoma of the skin adnexa. 

One male rat in the point two five milligram 

per kilogram (.25 mg/kg), eighteen (18)  month group 

had a metastatic adenocarcinoma in the liver and 

abdominal cavity. 

Other than that, no evidence of carcinogenesis 

was found in these two groups. 

evidence of carcinogenesis in the twelve point five 

milligram per kilogram (12.5 mg/kg) group. 

There was no 
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It was concluded that the administration of 

point two five (.25) or two point five (2.5) 

milligrams F per kilogram (2.5 mg F/kg) for 

eighteen (18) months caused consistent evidence of 

toxicity of any kind that distinguished these 

groups from the control groups. 

I would comment briefly about the 

interpretation of the bone cancer findings in the 

NTP study. As discussed in the technical report, 

the study differed in several important ways from 

those done previously at NTP. 
C '  

Unlike prior studies in which only one or twc 
- 

kinds of bones were examined, the present study 

examined eight different kinds of bones. 

Three of the four cases of osteosarcoma 

originating in bone occurred in vertebrae. 

As I understand the report, this type of bone 

has not been examined in previous studies. 

Thus, there are no historical data to indicate 

the overall frequency, nor, what is more -- 
probably more important the expected variability 

among control groups for this lesion. 
'-. 

Historically, the frequency of osteosarcoma 

in other bones has ranged from zero to s i x  percent 
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( 0 . 6 % ) ,  with no apparent explanation other biologic 

variability. 

The distribution of osteosarcoma in the 

present study could have been due to the same kind 

of variability. 

In view of this as well as the negative 

findings from -- from other studies, it seems to me 
that the Panel would be justified in setting aside 

the preliminary conclusion of equivocal evidence 

and judge the study to be inadequate because of, 

quote, "major qualitative or quantitative 

limitations", close quote; that is, the lack of an 

historical data base with particular reference to 

car- -- cancer in vertebrae. 
- 

Thank you. 

DR. GALLO: I was about to tell you you had 

about twenty (20) seconds. 

Thank you. 

Will you put the lights back up for us? 

We work enough in the dark. 

Questions from the Panel? 

Doctor Carlson? 

DR. CARLSON: Yeah. I'm not sure about other 

studies. In other words, we don't really put aside 
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other studies. We t r y  and judge -- we're supposed 

to judge the document as written. 

DR. GALLO: That's correct. 

DR. CARLSON: obviously, we take into account 

strange things, or we look in places where things 

have been shown in other studies. 

My question, though, has to do with, i f  you 

had -- if the same type of tumor had occurredl 
these osteosarcomas of the vertebral bones, would 

you have found these based on your protocol, since 

you only looked at the femur? 

uugf\ No, no. That8-s right, we couldn't possibly - 
see, at the time this study was initiated there was 

no indication -0 there was no reason to look at a 

large variety of bones, at least in our -- our view 
at that time. There is now. 

DR. GALLO: If I'm -- go ahead, 1'11 ask the 

question later. 
-9  DR. McXNIGHT: I just have a quick comment on 

that, and that is, not only were the tumors not 

looked for as carefully in your study but also 

because of the shorter length and the much smaller 

sample sizes in the different treatment groups, 

your study had considerably less sensitivity. 
.-L 
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DR. WHITFORD: I fully agree with that, right. 

But since I had the data and it seemed 

pertinent, I thought I'd offer you that. 

DR. G A D :  We appreciate that very much. 

DR. WHITFORD: Yes. 

DR. G A D :  One question is, in your 

c 
laboratory, what information do you have on your 

own historical controls, and I'm not casting a 

stone, I'm just asking. 

DR. WHITFORD: Sure, yeah. 

And 1'11 tell you the truth. I -- we have 
none. This is the -- the first thing -- 

DR. G A D :  (Interposing) First shot. 

DR. WHITFORD: -- of this type that I've ever 

done . 
DR. GALLO: Thank you. 

Are there any other questions? 

Yes, sir, Doctor Hayden. 

DR. HAYDEN: I'm just wondering, if I read our 

report correctly, if the gross evaluation of 

previous historic controls is not comparable -- I 
mean is comparable, because all of the vertebral 

tumors observed in the study, if I read it right, 

were observed grossly. 
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DR. WHITFORD: That's correct. 

DR. HAYDEN: So, there were none that were 

detected by radiographic examination, therefore, 

there should be some comparability there. 

There was, however, one tumor in a long bone 

that was detected only by microscopic examination. 

DR. GALLO: Is that the end of your response? 

John? 

DR. BUCHER: I'd just wanted to mention that 

several times it's been stated that the -- the 
tumors that were observed grossly were not seen 

radiographically. In fact, they all were seen 

radiographically but they were also picked up 

grossly. 

- 

I didn't want to leave that point of 

confusion. 

DR. GOLD: But the point -- excuse me. 
But the point here is that they would have 

been picked up ten -- five years ago in a gross 
exam the same way. 

that respect. 

This study wasn't peculiar in 

DR. GALLO: That's correct. 

DR. BUCHER: I think that's probably correct. 

DR. GALLX): Okay. Thank you. 
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We're moving along, we're going to make it, I 

think. 

DR. SILBERGELD: Wait, I -- 
DR. GALIX): Oh, I'm sorry. 

Speak up, Doctor Silbergeld. 

DR. SILBERGELD: I'm sorry. If I might have 

the mic? 

Did you do any examinations that might speak 

to these oral cavity lesions that were noted in 

this study that might help us put those in some 

kind of context? 

w a $ G r [  ' No, not -- not in this study. 
- 

We -- we have done two thirty (30) day 
irritations and wound healing studies with topical 

applications that there were really no known -- no 
signs of cancer but they were relatively limited 

studies in terms of times. 

And doses were extremely but a short time. 

DR. GALLO: Any other comments? 

(No response. ) 

Thank you, Doctor Whitford, appreciate it. 

Our next speaker is Doctor John' Stamm from the 

University of North Carolina Dental Association. 

Doctor S t am? 
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