
620 FLUORIDE INTAKE AXD CHOLESTEROL LEVEL 

were tested in immature hypophysectomized 
recipients. The growth-stimula ting potency 
of normal rat plasma was equivalent to that 
recently reported by Contopoulos et al. (9 ) . 

Summary. Follicle-stimulating activity was 
detected in blood plasma of adult female cas- 
trate rats as early as 7 days post-operative by 
injection of plasma into immature hypophy- 
sectomized female rats for a +day period. 
Follicle-stimulating activity continued to in- 
crease slowly but progressively as the post- 
operative interval increased to a 4 months’ 
period. \Vith this bioassay method no direct 
were split mid-sagitally, fised in formol, and stained 
with .4pSO,,(S). The uncalciiied portion of prosimal 
epiphyseal cartilage was measured with micrometer 
eyepiece and average widths of 200 p or greater ( i t . ,  
approsimately 50% increase over uninjected control 
widths) were considered evidence for growth-stimu- 
latin:: activity. 

evidence for circulating interstitial cell-stimu- 
lating activity was found at the highest dosage 
level tested. 
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Relationship of Fluoride and Dietary Fats to Serum Cholesterol in Rats.* 
(24126) 

KOLFGAXG R U T T S E K ~  ASD JOSEPH C. MUHLER 
Dppnrf mtwt of C h ~ i i t i s f r y ,  Indiana l inivcrsity,  Bloomington 

I t  was shown( 1) that doses of 0.5. 1 or 2 mg TIT received 2 mg of fluoride daily (as sodium 
fluoride as aqueous solutions of sodium fluor- 
ide daily did not alter normal serum choles- 
terol level in the rat. Since Miller and Phil- 
lips(2) have found an enhancement of fluor- 
ide toxicity in rats on a diet containing 15% 
cottonseed oil, further work pertaining both 
to fluoride toxicity and serum cholesterol in 
which different sources of dietary fat are used 
seemed indicated. 

A total of 150 weanling male 
Sprague-Dawley strain rats were divided 
equally into 5 series. Series A was divided 
into 3 groups, all receiving a stock sucrose 
diet. Group I animals received no fluoride in 
their drinking water: Group TI received fluor- 
ide as sodium fluoride at  concentration of 30 
pg F,/ml in the drinking water. and Group 

Procter and Gamble, Cincinnati. 

Germany. 

Methods. 
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fluoride) by stomach tube. Each of the 4 re- 
maining series was divided similarly into 3 
groups and received the same amount of &or- 
ide as Series A animals either in drinking wa- 
ter or by stomach tube, but the type of dietary 
fat was changed. The animals in Series B 
received cottonseed oil, those in Series C corn 
oil, Series D Crisco, and Series E lard. Fat 
was added at  a level of 20%. Animals in 
Group I and 111 of each series received a fluor- 
ide low ( F  = 0.05 pg/ml) drinking water ad 
libitum. Composition of the experimental 
diets which were also available ad libitum are 
summarized in Table I. All animals were 
housed individually in raised screen cages in 
air-conditioned room and were weighed twice 
each week throughout experiment of 10 weeks. 
Serum cholesterol was determined a t  begin- 
ning of experiment and a t  weekly intervals 
(except for 6 and 9 week period) by methods 
previously described ( 1 ) . 
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TABLE I. Composition of Experimental Diets 
(g  %). 

Animal series 
Component of diet A B C D E 

Sucrose 60 45 45 45 45 
Vit. test casein 30 30 30 30 30 
Cottonseed oil 5 20 
Corn 20 
Crisco 20 
I m d  20 
Salt mixture* 4 4 4 4 4  
Vit. ” * 1 1 1 1 1  
Oleum perconiorphum t 

7 ,  

* For composition of salt and vitamin mixture, 

t 15 drops/kilo diet. 
see J. Nutr., 1954, v54, 481. 

ResuZts. Body weight gains for animals 
receiving various experimental diets (Table 
11) indicate that all diets produced relatively 
good weight gains. 

Serum cholesterol values (Table 111) indi- 
cate that there is a steady increase in serum 
cholesterol with age of animals. Type of fat 
or amount of fluoride has little effect on the 
serum cholesterol level. 

In  Table IV the weekly m a n  serum choles- 
terol data are presented. Again the steady in- 
crease in serum cholesterol with the age of 
animals is evident. 

Table V shows mean serum cholesterol level 
obtained by averaging the 10 weekly analysis 
in each dietary fat series, in the control group, 
and in the fluoride groups I and 111. Verti- 

TABLE 11. Weekly Weight Gain of Animals Re- 
ceiving Various Experimental Diets. ( In  each ser- 

ies 30 animals equally divided into 3 groups.) 

Tvt (9) 
Dietary group Initial* 5wk 10 wk 

A Sucrose + 30 J-Lg F/ml 

+ 30 pg F/ml 

+ 30 pg F/ml 

+ 30 pg F/ml 

+ 30 pg F/ml 

+ 2 m g F / d a  
B Cottonseed oil 

+ 2 mgF/da 
C Corn oil 

+ 2mgF/da  
D Crisco 

+ 2 m g F / d a  
E Lard 

+ 2mgF/da  

92 208 244 
98 194 252 
90 196 238 
96 195 252 
96 191 250 

103 215 272 
118 240 320 
107 217 261 
110 232 281 
120 228 293 
112 203 254 
104 204 226 
117 212 231 
126 227 260 
114 200 230 

*Da ta  were obtained a t  weekly intervals and 
will be provided upon request. 

cal averages in this Table indicate the effect 
of varying fluoride levels on serum choles- 
terol; horizontal averages show the effect of 
fat on serum cholesterol level. The similarity 
of values in any direction demonstrates that 
neither fluoride nor any of the diet variables 
caused significant changes in serum choles- 
terol level. 

TABLE 111. Effect of Various Experimental Diets 
on Serum Cholesterol Level in the Rat. ( In  each 
series 30 animals equally divided into 3 groups.) 

Weekly serum cholesterol 
levels (mg %) 

Series 1wk* 5wk 10wk 

A Sucrose + 30 pg F/ml 

+ 30 pg F/ml 

+ 30 pg F/ml 

+ 30 pg F/ml 

+ 30 pg F/ml 

+ 2mgF/da  
B Cottonseed oil 

+ 2mgF/da  
C Cornoil 

+ 2mgF/da  
D Crisco 

+ 2 m g F / d a  
E La.rcl 

+ 2mgF/da  

98 k 4 t  117 + 3 1 2 4 k  7 
1 1 4 2  2 121 + 3 1 1 4 2  5 
97 2 3 110 2 5  1 0 8 k  6 

100 2 2  111 2 4  l l 6 +  5 
9 8 2 4  1 1 3 k 4  1 5 0 2  5 
92 k 5 100 2 4  137 & 4 

1 0 0 2 4  1 2 1 2 8  1 3 8 2  2 
9 4 + 4  1 0 4 k 6  140 2 7 
9 4 2 4  1 0 3 k 5  1 3 0 2  3 
8 4 +  1 119 2 2  1 2 9 2  7 
9 5 + 4  1 2 5 2 4  1 5 0 2 1 1  
7 8 2 5  1 3 4 + 6  1 3 5 k  5 

1 1 0 k 5  1 0 9 2 5  1 2 4 2  8 
81 + 4  108 2 4  1 1 5 2  2 
98 2 6 92 2 3 1 1 0 2  ,5 

* Determinations were made at weekly intervals 

t Stand. dev. 
aiid will be provided upon request. 

TABLE IV. Increase in Serum Cholesterol as a 
Function of Age (mg YO, 30 Rats/Series). 

Series 1 2 3 4 5 7 8 10 
Weeks 

~~ ~ 

A Sucrose 103 109 113 112 116 105 118 115 
B Cotton- 97 105 108 105 108 108 166 134 

C Cornoil 96 98 102 109 109 138 114 136 
D Crisco 86 90 105 111 126 123 108 138 
E Lard 96 115 124 98 103 155 138 116 

Avg 96 103 110 107 112 126 129 128 

seed oil 

Discussion. As judged by body weight in- 
creases, the effect of 2070 fat in the diet does 
not seem to increase toxicity of fluoride 
when compared to a similar diet containing 
only 5% dietary fat. Furthermore, in all 
cases the animals which received fluoride 
weighed as much if not more than their re- 
spective controls not receiving fluorides, ex- 
cept in Series C and D where corn oil and 
Crisco, respectively, were the sources of 
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TABLE V. Effect of Fat  a i d  Pluoride 1,ercl 011 Beru111 Cholesterol (nig c /o ,  30 Rats in E~aeh 
Series, Equally l)ivi(l(vl into 3 Groups). 

Series 
*\ 1: ( '  n E 

( I O t t O l l h ~ ~ ( ' l l  
C+lOU]) Suc~rosc~ oi 1 ('or11 oil Crisco Lard s v g  

r SO fluori(1c 110 11:i 115 112 123 115 
I1 30 pg F/1111 1 l( i  1'11 1 1.7 114 115 113 
111 9 1ng F/Ih 1119 116 11,s 1 cr9 11'7 112 

Xvg 112 111; 113 111 118 

dietary fat. Even in animals receiving the lat- 
ter 2 diets the final weight difference of the 
groups receiving fluoride as compared to their 
controls does not suggest an increased fluor- 
ide toxicity since. unfortunately, the initial 
weight of the fluoride animals was less than 
the respective controls, thus making actual 
final weight comparison less meaningful. For 
animals receiving 2 mg of fluoride a day. this 
is approximately 600 times as much jluoride 
as would be received by a 170 lb man receiv- 
ing 1 mg fluoride a day. an amount considered 
optimal for dental health. 

It is evident that a t  times during esperi- 
mental period there are what appear to be 
pronounced increases in cholesterol level. but 
upon subsequent measurement the high values 
return to approximately the mean for the non- 
fluoride groups. Fluorides. whether adminis- 
tered in drinking water or by stomach tube 
are without significant effect. 

These data suggest that the animals receiv- 
ing diets containing 20% fat have a tendency 
to higher serum cholesterol levels than ani- 
mals receiving 51% fat-containing control diet. 
However, in animals receiving 2036 cotton- 
seed oil, the increase occurred only during the 
eighth week, and by the end of the tenth week 
the serum cholesterol in the control 20% cot- 
tonseed oil group was less than the control su- 
crose group (containing 5 cottonseed oil ) . 
Similarly, the increase in serum cholesterol in 
the corn oil and ('risco group occurred during 
the tenth week. The final serum cholesterol 
levels for the lard groups were quite similar 
to the sucrose groups. Thus, these data serve 
to illustrate the large, but presumably normal. 
variation which occurs between groups during 
an experiment. When a statistical analysis 
was carried out, no significant differences were 

found between any of the groups in this study. 
Obviously, one is concerned about the role 

of cholesterol metabolism and its suggested re- 
lationship to cardio-vascular disease (3  ). 
Since fluoridation is an accepted anticaries 
public health procedure one must be doubly 
concerned not to increase cholesterol level by 
use of fluorides. These data, as well as those 
obtained in a previous study( 1) would sug- 
gest that the use of fluorides, even a t  very 
high levels as in this study, is not associated 
with changes in cholesterol metabolism. Some 
caution is needed in relating these data to 
those obtained in the human since the rat is 
considered by some workers to be moderately 
resistant to slight changes in serum cholesterol 
level. 

Summcrry. Serum cholesterol level was de- 
termined in 5 series of rats receiving either 
different fats in their diets or different fats 
plus fluoride to determine whether the use of 
fluoride is associated with an increased serum 
cholesterol level. After administration of 2 
mg of fluoride daily throughout a 10-week 
period there was no significant change in se- 
rum cholesterol level of rats regardless of 
their dietary fat source or the presence of 
fluoride. Comparison of body weight gains of 
the various groups fails to suggest that any 
of the fats used resulted in increased fluoride 
toxicity . 

The authors wish to acknowledge Mr. Robert W. 
Lehnhoff for compiling Tables 4 and 5 .  
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