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Vitamin C and the Adrenal Gland in the Dog.* 

HARRY M. VARS AND J. J. PFIFFNER. 

From the Biological Laboratory, Princeton University. 

Harris and collaborators’, have shown that dogs do not require 
vitamin C in their diets for adequate nutrition. Others have kept 
dogs upon synthetic rations, presumably devoid of this vitamin, for 
periods of 1-4 years without symptoms of scurvy. Tissues from 
such animals, notably the adrenals and liver, show by chemical and 
biological tests the presence of large amounts of ascorbic acid. 
Similar tissues from guinea pigs kept upon scorbutic diets reveal a 
marked diminution in the content of ascorbic acid as scurvy develops. 

The early observation3 that the cortex of the adrenal gland con- 
tained large amounts of “hexuronic acid”, later shown to be vitamin 
C4$ 5 9 6  has led to speculation upon the relationship of this vitamin 
to the functions of the adrenal cortex. The belief that the medulla7 
did not contain “hexuronic acid” supported the idea of a functional 
significance for this uneven distribution. I t  has since been dernon- 
strated that other animal tissues contain appreciable amounts of 
ascorbic acid, e. g., liver,’ corpora lutea,’’ pituitary” thymus.” 
IIusz5kl3 has shown that the adrenal medulla contains as much 
vitamin C as does the cortex. Such a wide distribution is hardly 
indicative of a specific relationship between vitamin C and the func- 
tions of the adrenal cortex. In those species that do not develop 
scurvy one may reasonably consider any tissue containing much 
vitamin C as having a possible r6le in protecting the animal from 
this nutritional disorder. 
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The question arises, is the adrenal gland in the dog concerned 
specifically with the synthesis and metabolic functioning of vitamin 
C and the consequent protection of the animal from scurvy? 

Six adult male dogs have been adrenalectomized and kept alive 
with cortical hormone for periods of 15-33 months without any of 
the commonly recognized symptoms of scurvy (these animals are 
being used for assay of hormone preparations). During this time 
their diets have been almost exclusively proprietary dog foods. 
Only 2 animals have been varied from these diets at  any time; one 
received a lean-meat liver diet for one month 28 months ago, while 
the other received heef heart for a similar period 17 months ago. 

Bal-Raf (Diet I) 
and Ken-L-Ration$. (Diet 11) were supplemented with yeast,§ 
salt mixture'* and cod liver oil to make the rations similar to those 
fed the dogs. The assays upon guinea pigs indicate clearly that the 
foods are devoid of this dietary adjuvant. 

The foods have been tested for vitamin C. 
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Typical weight curves of guinea pigs on scorbutic diets of Bal-Ra (Diet 1) 
and Ken-L-Ration (Diet 11). 

At cabbage withdrawn from diets of experimental pigs, control I continuing 
on 10 gm. cabbage daily, control I1 transferred to 2 cc. orange juice daily. 

Chart 1 gives the details of typical weight curves (selected from 
data on 18 animals). The 2 experimental animals on diet I died in 
23 and 27 days respectively, exhibiting all of the classical symptoms 
of scurvy. Those on diet I1 showed the same early symptoms, and 

t Valentine Meat Juice Co., Richmond. 
$ Chappel Brothers, Rockford. 

Northwestern Yeast Co., Chicago. 
14Cowgil1, (3. R., J .  Bwl. C h m . ,  1923, 56, 735. 
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when death was imminent (28th day) both were killed and autop- 
sied. The controls were autopsied at  the same time. No evidences 
of scorbutic lesions were observed in the controls while the experi- 
mental animals showed the usual severe abnormalities. Deter- 
mination of the vitamin C content of the adrenal glands, by the 
technique of Birch, Harris and Ray15 gave for the controls 0.38, 
and the experimentals 0.09 mg. per gm. tissue. These figures com- 
pare favorably with data reported by others. The growth curves 
of the control pigs indicate that the failure of the experimental 
animals was nut due to toxic effects of the diet, e. g., animal protein 
content. 

The method of preparation of the adrenal cortical hormone pre- 
cludes the presence of more than insignificant traces of ascorbic 
acid. Three guinea pigs, after the tenth day on a scorbutic diet, re- 
ceived 30 dog units of cortical hormone daily. They were killed on 
the 15th day of injection. No differences were observed in the 
weight curves or in the ascorbic acid content of the adrenals and 
livers of experimental and control animals. All showed marked 
scorbutic lesions. In this instance the injection of cortical hormone 
did not retard the development of scurvy. Hartman” considers that 
the cortical hormone delays the onset of scurvy. 

The feeding of large amounts of vitamin C to the adrenalec- 
tomized dog does not cause any change in the hormone requirement. 
An assay was repeated on 2 dogs using the same extract. In the 
latter assay they received daily 5 mg. ascorbic acid per kilo (deci- 
trated concentrated lemon juice) during the whole course of the 
experiment, i. e., 30 days. The failing dose was the same in both 
cases. No change was noted in any of the symptoms accompanying 
insufficiency that would indicate a beneficial effect of the vitamin 
administered. 

Conclusion. No evidence has been obtained that the adrenal gland, 
as an organ in the dog, is concerned with either the synthesis or the 
metabolism of vitamin C. If the adrenals do play any r6le in the 
metabolism of this compound the action is conferred by the adrenal 
cortical hormone. 
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