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Effects of Adrenalectomy on Pigmentation of Hair in Rats Fed a 
Deficient Diet. 

EARL 0. BUTCHER. 
From tlie Dcpartnicnl of djintoni!y, (:olltyc of D o i t k l r y ,  S e t c  Pork University. 

I t  has been reported by Ralli and Graef' 
that graying of the hair in black rats will 
result from feeding a vitamin R-complex-free 
diet, supplemented with thiamine, riboflavin, 
and pyridoxine, but that new hair growing in 
after the ablation of both adrenal glands in 
rats kept on such a diet will again be well 
pigmented. h-o attempt was made by them 
to determine whether the pigmentation was 
due to the absence of the medulla or the cortex 
of the adrenal. Growth of the hair was also 
accelerated following adrenalectomy, confirm- 
ing my earlier work.2 More recently Spoor 
and Ralli:: presented some evidence that the 
adrenal cortex was involved in the metabolism 
of the melanin. They observed that adrenalec- 
tomized animals fed the deficient diet and 
treated with desoxycorticosterone acetate did 
not become pigmented to the same degree as 
did the adrenalectomized controls. 

The present investigation has been under- 
taken on rats fed a vitamin B-complex-free 
diet, supplemented with thiamine, riboflavin. 
and pyridoxine, to learn which part of the 
adrenal is related to the pigmentation follow- 
ing adrenalectomy. 

Procedure and Results. I n  the present 
experiments hooded rats of the Long-Evans 
strain were used. They were kept on the 
deficient diet which consisted of casein 18%; 
sucrose 6876, vegetable oil 10% and salt mix- 
ture 4%, to which was added daily about 
20 pg of thiamin chloride, 20 pg of pyridoxine 
and 60 pg of riboflavin. Each animal also 
received one drop of halibut liver oil once a 
week during the period of the experiments. 
I t  has been well established1*4*5JjTi that rats 
maintained on this diet exhibit graying of the 
hair. 

The hair was removed from the backs of 
12 rats with sodium sulphide when they were 
22 days old and they were kept on the deficient 
diet. Sr>arse and dull grav hair ameared on 

5 of the rats between the 45th and 50th days 
of life and on 4 of them between the 50th 
and 55th days. Very little hair regrew on the 
other 3 rats. Six litter-mates from which the 
hair was removed on the 22nd day and which 
were kept on a non-deficient diet (Purina dog 
chow) produced deeply pigmented hair usually 
on the 36th day of life. 

The hair was removed from the backs of 20 
other 24-day-old rats and they were com- 
pletely adrenalectomized via the dorsal ap- 
proach.s Ten littermates in which a mock 
adr.enalectomy was performed served as con- 
trols. ,411 rats were fed the deficient diet and 
given 1% sodium chloride as drinking water. 
By the 4th to 5th prostoperative day the skin 
of the adrenalectomized animals developed a 
hluish color which was due to the growth of 
hair follicles with much melanin. Abundant 
and glossy black hair appeared externally on 
the 15 surviving adrenalectomized animals 
irom the 34th to 38th days of life. Sparse 
a n d  gray hair appeared on 6 of the controls 
irom the 45th to 55th days while practically 
no hair grew on the other 4 rats. 

\Vhen 10 rats which had been fed the defi- 
cient diet and on which the hair appeared 
externally from the 45th to the 50th days of 
life reached the age of 70 days, the hair was 
removed from their backs. Eight of these 
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animals were totally adrenalectomized, given 
1% salt solution and kept on the deficient diet. 
Four to 6 days after adrenalectomy, the hair 
follicles in the 6 surviving animals became 
active as shown by the pigmentation through 
the skin and 12 to 14 days after the operation 
well pigmented hair began appearing externally 
on the 4 surviving animals. Hair failed to 
regrow on the 2 rats which were not adrenalec- 
tomized. Thus hair better in quality and 
darker in pigmentation resulted in all of the 
adrenalectomized animals. 

-4fter the hair had been removed in twenty 
2 2-day-old rats, the adrenals were transplanted 
via the dorsal approach into the kidneys as 
in previous experiments.' The animals were 
kept on the deficient diet and 1% solution of 
sodium chloride served as drinking water for 
5 or 6 days after the operation. Ten unop- 
erated littermates with the hair removed from 
their backs were kept in the same cages. Sparse 
and dull gray hair appeared on the 18 sur- 
viving operated rats and the 10 unoperated 
between the ages of 45 and 60 days. Rats in 
which the adrenals were transplanted to the 

kidneys were sacrificed after the appearance 
of the hair. Histological sections of the kid- 
neys showed the persistence of cortical material 
of the adrenal transplant and the absence of 
the medullary portion. The well pigmented 
hair of good quality following total adrenalec- 
tomy in the previous experiments can not 
therefore be due to the absence of the medul- 
lary portion of the adrenal but must be related 
to the absence of the cortex of the adrenal. 

Graying of the hair results in 
black rats fed a vitamin B-complex-free diet, 
supplemented with thiamine, riboflavin, and 
pyridoxine. New hair growing in after the 
ablation of both adrenal glands in rats kept 
on such a deficient diet is again well pig- 
mented. To determine whether the increased 
pigmentation was due to the lack of the 
medullary or cortical portion of the adrenal, 
the adrenals were transplanted into the kid- 
neys. The medullary portion of the adrenal 
degenerated, the cortex persisted, and poorly 
pigmented hair grew on the animals. Thus the 
lack of the cortex was related to the increased 
pigmentation following adrenalectomy. 

Summary. 


