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Banerjee et aL(1) reported that total body 
cholesterol was increased in scorbutic guinea 
pigs, and that insulin treatment of the scor- 
butic animals reduced body cholesterol to 
normal. Body cholesterol was further in- 
creased when scorbutic guinea pigs were fed 
acetate(2). The clearance of fat from blood 
has been suggested to be dependent on nor- 
mal carbohydrate utilization ( 3 ) .  The dimm- 
ished glucose tolerance of scorbutic guinea 
pigs seemed to be due to the diminished insu- 
lin formation associated with the condition 
(4,s). ,Utilization of carbohydrate inhibits 
release of nonesterified fatty acids (NEFA) 
from fat depots(6). I t  was, therefore, of in- 
terest to estimate the different fractions of 
plasma lipids, e g . ,  triglycerides, NEFA, cho- 
lesterol, phospholipids, lipoproteins and beta- 
lipoprotein cholesterol in scorbutic guinea 
pigs, and to study the effects of insulin treat- 
ment and ascorbic acid supplementation on 
these lipids. 

Materials and methods. Male guinea pigs 
weighing about 300 g and maintained on a 
scorbutogenic diet(7), 5 mg ascorbic acid 
per day and 2 drops of a concentrate of Vit. 
A and D twice a week, were divided into 
groups of 3 animals, one normal, one scor- 
butic and' one insulin-treated scorbutic. The 
amount of diet consumed per day by the 
scorbutic member of a group was fed to the 
other 2 members of the group on the subse- 
quent day. The 'normal' animals were fed 
5 mg ascorbic acid per animal per day. From 
the 10th day of the experiment the animals 
intended for insulin treatment were given a 

* The Indian Council of Medical Research financed 
the above investigation. 

daily subcutaneous injection of protamine 
zinc insulin in a dose increasing from 0.1 unit 
per 100 g body weight to 0.3 unit throughout 
the experimental period. Another batch of 
guinea pigs was fed the scorbutogenic diet ad 
libitum. When symptoms of scurvy devel- 
oped, they were fed a daily dose of 10 mg as- 
corbic acid for 4 weeks. By this time the ani- 
mals had completely recovered from scurvy. 
In the fourth week of experiment when the 
animals deprived of ascorbic acid showed 
signs of scurvy, all the animals were fasted 
overnight and the next morning blood was 
collected by cardiac puncture without anes- 
thesia. Total cholesterol (8), NEFA( 9) ,  
phospholipid( lo) ,  lipoproteins( 11) and tri- 
glycerides ( 12) of plasma were estimated. Tri- 
plicate unstained plasma samples were run 
parallel to stained plasma samples in the pa- 
per electrophoresis apparatus and the zones 
corresponding to the beta-lipoproteins were 
cut into small pieces. Cholesterol in the pa- 
per pieces was eluted with warm alcohol-ace- 
tone mixture (1 : 1) and the eluted samples 
were evaporated to dryness. The residue was 
used for estimation of cholesterol (8). 

Results. The results are given in Table I. 
Total plasma cholesterol did not change ap- 
preciably in the scorbutic guinea pigs. As- 
corbic acid supplementation reduced the cho- 
lesterol level below normal. Beta-lipoprotein 
cholesterol which was increased markedly in 
scurvy returned to normal on ascorbic acid 
supplementation but remained unaltered 
after insulin treatment. The altered lipopro- 
tein pattern in scurvy became normal when 
the scorbutic animals recovered after the as- 
corbic acid treatment and did not change 
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after insulin treatment, Plasma phospholip- 
ids of scorbutic animals, which increased in 
scurvy, did not change after ascorbic acid or 
insulin treatment. Plasma triglycerides di- 
minished considerably in scurvy. The values 
could be brought back to normal by both in- 
sulin treatment and ascorbic acid supplemen- 
tation. Plasma NEFA increased consider- 
ably in scurvy and could be reduced to nor- 
mal by either insulin treatment or ascorbic 
acid supplementation. 

Discussion. The results show considerable 
alteration in the different fractions of plasma 
lipids in scurvy. Along with the increase in 
plasma beta lipoproteins in the scorbutic 
guinea pigs there had been a simultaneous 
increase-in beta l i p o m o t e b u b k b  rol. These 

a a n g e s  could be turned to normal by ascorbic 
acid supplementation, indicating a possible 
role of ascorbic acid as a hypocholesteremic 
agent. The significant decrease in plasma 
cholesterol level of animals recovered from 
scurvy af.ter ascorbic acid supplementation as 
compared to normal animals further supports 
the hypochqlesteremic function of ascorbic 
acid. Since increased beta lipoprotein-choles- 
terol is considered to be one of the important 
indices to assess the degree of atheromatous 
lesions, it is pertinent to suggest that ascorbic 
acid deficiency may be associated with meta- 
bolic defects in the arteries. 

The increased plasma NEFA in scurvy was 
not due to inanition as the normal control 
animals received the diet consumed by its 
scorbutic pair. It is probably due to the as- 
sociated abnormal glucose tolerance and insu- 
lin insufficiency(5). It has been shown in 
this laboratory (unpublished data) that the 
abnormal glucose tolerance of scorbutic 
guinea pigs can be corrected by ascorbic 
acid supplementation. ' The decrease in 
plasma NEFA values in animals recovered 
from scurvy after ascorbic acid supplementa- 
tion might be related to the corrected carbo- 
hydrate metabolism. The decrease in plasma 
NEFA in animals receiving insulin treatment 
might be due to the action of insulin on the 
adipose tissue secondary to the improved glu- 
cose tolerance, with the resultant promotion 
of esterification of fatty acids in the adipose 
tissue( 13). 
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We have observed earlier that total body 
lipid is diminished in scorbutic guinea pigs 
and that insulin treatment has a beneficial 
effect ( 14). The decreased plasma triglycer- 
ides in scorbutic guinea pigs might be due to 
combined effects of decreased total body lipid 
and increased mobilization of NEFA from fat 
depots. Insulin and ascorbic acid corrected 
the diminished plasma triglycerides probably 
by increasing lipid synthesis( 14) and by re- 
esterifying the fatty acids. 

The role of plasma phospholipids in scurvy 
is rather obscure. The increased value ob- 
tained in scurvy could not be corrected either 
by insulin treatment or by ascorbic acid sup- 
plementation. Since lipid synthesis is de- 
creased in scurvy, the available fatty acids 
are transported more as phospholipids. After 
insulin treatment or ascorbic acid supplemen- 
tation, though there was increased fat synthe- 
sis it is possible that there was diversion of 
fatty acids towards phospholipid formation 
in a preferential way. Insulin and' ascorbic 
acid seem to have no specific role in the level 
of plasma phospholipids. 

Summary. The different fractions of 
plasma lipids were estimated in normal, scor- 
butic, insulin treated scorbutic and ascorbic 
acid supplemented scorbutic guinea pigs. 
Beta lipoprotein : alpha lipoprotein ratio, 
beta lipoprotein cholesterol, phospholipids 
and NEFA of plasma were increased and 
plasma triglycerides diminished in scorbutic 
animals. While insulin treatment of the scor- 
butic animals corrected only the plasma 

NEFA and triglyceride values, ascorbic acid 
supplementation brought back all these val- 
ues to normal levels. Total plasma .choles- 
terol did not change in scurvy. Ascorbic acid 
supplementation lowered the plasma choles- 
terol value below the value seen in normal 
guinea pigs, indicating hypocholesteremic ef- 
fect of ascorbic acid. Neither insulin nor as- 
corbic acid seem to have specific roles in the 
metabolism of phospholipids. 
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Androgenic stimulation has been shown to 
induce acne and is believed to be the incitant 
of this condition in the human male(l,2). 
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Testicular secretions seem to be the usual 
source of acne-inciting androgens in males, 
since unpublished observations showed that 
acne did not develop after Castration in any 
Of 91 males. Testicular secretions and an- 
drogenic treatment enhance sebaceous secre- 




