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Delhi and reached its greatest incidence 
between the ages of 20 and 30 years. The 
author felt that this age distribution was 
more apparent than real, since patients did 
not seek medical examination until symp- 
toms became troublesome. Consequently 
the disorder was not recognized until physi- 
cal exertion (manual labor in men, preg- 
nancy and delivery in women) precipit,ated 
congestive failure. 

Although hypertensive cardiovascular 
disease was slightly less common in India 
than in the United States (21.1 per cent us. 
26.2 per cent for New England), it consti- 
tuted the second major form of heart 
disease. Perhaps it is significant that it 
followed toxemic pregnancies in 35 per cent 
of the cases. ’ 

Cor pulmonale, the third most common 
form of heart disease in India (16.6 per cent 
us. 1.1 per cent for New England), afflicted 
men and women with equal frequency. The 
duration of symptoms before death was 
short, and autopsy disclosed advanced em- 
physema (not tuberculosis) as the principal 
cause. The author favored the theory that 
respiratory infections were prevalent and 
remained untreated due to conditions of 
poverty and insufficient numbers of physi- 
cians. 

As might be anticipated in a country 
whose food supplies include relatively little 
animal fat and animal protein, and whose 
populace seldom achieves advanced age, 
the incidence of coronary atherosclerosis was 
low (11.3 per cent us. 48.5 per cent for New 
England). Measurements of the concentra- 
tioh of blood cholesterol revealed the ex- 
pected lower values, particularly in the 
poorer socioeconomic groups. 

Padmavati concluded that much of the 
cardiac disease of India was a result of in- 
adequate facilities, insufficient numbers of 
trained physicians, and meager supplies of 
drugs and antibiotics. In 1951 the life 
expectancy of an Indian was 32 years as 
compared with approximately 68 years in 
the United States. 

However, she did not mention several other 
factors which might be of equal or greater 
importance. Inadequate supplies of food, 
presumably of poor nutritional value, could 
account for early deaths and the high inci- 
dence of infection. Experience in the United 
States has established the fact that inade- 
quate dietary protein for mothers and chil- 
dren is accompanied by increased rates of 
toxemic pregnancy and of rheumatic fever 
in children. Susceptibility to infection is so 
closely entwined with malnutrition and 
exposure to the elements, that the combined 
effect leads to illness and early death. 

Although Padmavati intended to portray 
the inadequacies of medical facilities in her 
country as the major factor in the produc- 
tion of cardiac disease, she simultaneously 
supplied evidence of the deleterious eff ecta 
of inadequate nutrition upon the heart. 
Those of us who concern ourselves with the 
alarming incidence of atherosclerotic heart 
disease in this country might profit from this 
article. It is evident that India, while suffer- 
ing little from coronary disease, has a much 
greater burden to bear, since many of its 
people do not live to an age at which cor- 
onary disease would occur. Meanwhile the 
factor of “survival of the fittest” has been 
partially eliminated from the Western scene 
so that more persons have become eligible for 
this disorder. 

FLUORIDE IN METABOLISM 

Kidney changes, including lowered concentrations of fatty acid oxidase, may be of 
s u m e n t  importance to account for many of the effects observed i n  jEuorotic animals. 

Although it is known that two- or three- 
fold increases in protoplasmic fluoride con- 

centrations may be toxic to the actively 
metabolizing cells of the animal body, the 
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exact locus of the physiological action of 
fluoride is not known. Most studies of 
fluoride have been concerned with its effect 
upon the skeleton and teeth and its beneficial 
effect in preventing dental decay, but as 
early as the turn of the century J. H. Kastle 
and A. S. Loevenhart (Am. Chem. J., 24, 
491 (1900)) reported that fluoride inhibited 
lipase. 

R. B. Johnson and H. A. Lardy (J. Bid .  
Chem. 1&4, 235 (1950)) later demonstrated 
that fatty acid oxidase activity was inhibited 
by 0.01 molar fluoride. The closely related 
acetate activating system was inhibited by 
O.OOO1 to 0.0005 molar fluoride in vitro 
(A. C. Aisenberg and V. R. Potter, Ibid. 
216, 737' (1955)). This is within the con- 
centration present in soft tissues under 
conditions of fluorosis. R. J?. Miller and 
P. H. Phillips (J. Nutrition 66, 447 (1955)) 
found that the toxicity of fluoride was 
enhanced by high levels of dietary fat. This 
effect was independent of the chain length 
of the constituent fatty acids. 

In a recent study, A. H. Sievert and 
Phillips (J. Nutrition 68, 109 (1959)) have 
examined the in vivo effects of fluoride upon 
fatty acid oxidase reactions, enhancement 
of fluoride toxicity by dietary fat and the 
acetylation capacity of tissues in fluorosis. 

Weanling rats of the Holtzman strain, 
weighing between 40 and 45 g. were fed 
semi-purified diets into which fluoride was 
incorporated as sodium fluoride. All diets 
containing increased fat levels were made 
isocaloric with the normal fat diets by the 
substitution of roughage for an equivalent 
of sucrose. At the close of each experiment 
the animals were sacrified and the tissues 
needed were quickly excised, chilled and 
homogenized in isotonic sucrose. Mitochon- 
dria were suspended in isotonic sucrose so 
that the fatty acid oxidase activity could 
be determined with the Warburg apparatus. 

The effects of two levels of fat and two 
levels of sodium fluoride upon fatty acid 
oxidase activity in the female rat were 
studied after the diets had been fed for six 

to eight weeks. Growth rates were definitely 
retarded by dietary sodium fluoride and were 
further depressed by high dietary fat in the 
fluorotic rat. However, the mitochondria1 
fatty acid oxidase activity of the livers of 
these fluorotic rats and of their controls 
were essentially the same; hence there was 
evidence of a direct effect of fluoride on 
this enzyme system. Moreover, the high- 
fat diet had no influence upon the fatty 
acid oxidase values, despite its effect of 
retardation of growth. 

G. R. Drysdale and Lardy (J. Biol. Chem. 
202, 119 (1953)) have reported that, al- 
though fluoride inhibition of fatty acid oxida- 
tion was neglible in a soluble system prepared 
from rat liver mitochondria, it was complete 
in a kidney cyclophorase system. The au- 
thors point out that since in liver the end 
product of the oxidation is mainly aceto- 
acetate and since kidney and other organs 
further metabolize acetoacetate to carbon 
dioxide and water, the locusof the inhibitory 
action of fluoride in the fatty acid oxidase 
system may have occurred at a step beyond 
the formation of acetoacetate. 

The authors, therefore, undertook an ex- 
periment to test the effect of sodium fluoride 
feeding upon kidney fatty acid oxidase. A 
significant decrease in fatty acid oxidase 
activity was observable as early as the 
fourth to fifth day after the beginning of 
fluoride ingestion. Gross inspection of the 
kidneys at the four to five day interval 
indicated that they were unaffected, but 
chemical analysis showed a highly significant 
increase in kidney water content. After two 
weeks on the regimen, the kidneys from 
the treated animals were yellowish in color, 
edematous, and presented a granular ap- 
pearance. Chemical analyses revealed strik- 
ing decreases in fat and nitrogen concentra- 
tions. 

The authors are of the opinion that these 
data did not define the sequence between 
the enzymatic, chemical and anatomical 
changes resulting from elevated fluoride in- 
gestion. For example, the striking decrease 
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in fatty acid oxidase activity could not be 
accounted for on the basis of the decreased 
mitochondria1 nitrogen content observed in 
the fluorotic rat kidney. 

Since the high fat diet (15 per cent) was 
also without effect on the liver fatty acid 
oxidase system, the authors undertook to 
determine the mode of action of the fat in 
inhibition of growth. Analysis of fecal ma- 
terials showed that the fat excretion in 
fluorotic rats was twice as great as in con- 
trol rats. Similarly, the nitrogen content 
per gram of feces was higher in fluorotic 
rats. Fluorosis in the rat is accompanied by 
semi-starvation food intakes, but comparison 
with pair-fed control rats indicated that 
there was better utilization of the food 
taken in by the' control rats. These results 
make it evident that it was the fluorosis per 
se, and not the starvation accompanying it, 
nrhich was responsible for the altered ex- 
cretion patterns. 

Neither the cause nor the origin of the 
elevated fecal fat and dry matter observed 
in fluorotic rats was determined. However, 
t,he authors point out that lipid metabolism 
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is intimately associated with coenzyme A 
and acetyl coenzyme A. One of the functions 
of coenzyme A in the body is the transfer of 
acetyl groups. The effect of fluorosis on 
acetyl transfer was therefore tested, but in 
none of these experiments was any consistent 
difference noted in the per cent acetylation 
of para-aminobenzoic acid by fluoride-fed 
rats and their pair-fed controls. There was 
no evidence that the ability of the intact rat 
to acetylate aromatic amines was inhibited 
by dietary fluoride. 

The authors conclude that the kidney 
changes, including lowered concentrations of 
fatty acid oxidase, lipids and nitrogen, may 
be of sufficient importance and magnitude to 
account for many of the effects observed in 
fluorotic animals. The decrease in kidney 
fatty acid oxidase activity, whatever its 
cause, must seriously interfere with the 
animal's ability to metabolize fat. 

It should be emphasized that these inter- / 
esting results on tissues from fluorotic 1 

animals have nothing to do with the favor-, 
able effects of minute concentrations of fluo- 
ride in lessening dental decay. 

I 

' 

CHEMISTRY OF INFLAMMATION AND REPAIR 

Chemical analysis of skin, injured b y  croton oil injections, f o r  nitrogen, hexosamine 
and hydroxyproline were correlated with the histological changes i n  the same tissue. 

The histological description of tissue in- 
flammation and its repair have been known 
for some time. With the development of 
chemical procedures, studies have been un- 
dertaken to correlate the changes seen on 
histological examination with the chemical 
alteration going on within the tissue. Re- 
cently, R. Jacob and J. C. Houck (Burg. 
Gynec. Obstet. 109, 85 (1959)) have studied 
the chemical events induced by a croton 
oil inflammation. Using semi-micro pro- 
cedures, these investigators determined the 
nitrogen, hexosamine and hydroxyproline 
content of the skin of animals before and 
following the production of a croton oil 
induced inflammation. The analysis of these 

three substances, the authors believed, would 
give them some index of the granulation 
tissue formation (hexosamine), collagen (hy- 
droxyproline) and tissue protein (nitrogen) 
in the skin. 

For this study 60 male rats weighing 
between 220 and 250 g. were used. The 
animals received intradermally 0.4 ml. of 
croton oil in the right dorsal area. A corre- 
sponding area on the other side of the body 
was used as a control. At various times 
ranging from three to 21 days following 
injury, groups of six animals were sacrificed 
and both the injured and uninjured areas 
were studied for histological and chemical 
changes. There was usually a necrotic re- 


