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THe ROLE oF AsCoRBIC ACID IN

ATHEROSCLERCSIS

Previous studies of the bleedeessels in scuroy.
—In human® and experimental® scurvy fat de-
posits eccur in capillaries and small veins. Koch®
ohserved hyaline degeneration and fat deposits
in arteries in human scurvy. Widespread athero-
sclerosis and arterial thrombosis in young people
was reparted amongst fatal cases of malnutrition
in prison camps.* Menten and King® produced
“diffuse hyperplastic atherascieresis” in scarbutie
guinea pigs which had yeceived sublethal doses
of diphtheria toxin. The lesion described was

medial proliferation. Bailey®® produced a similar .

lesion with diphtheria toxin in normal guinca
pigs. . .

The influence of ascorbic acid on the ground
substance.—Scunvy s 2 disease of ascorhic acid
deficiency with a resulting disturbance in the
ground substance. I have shown that it is efec-
tve in producing lesions in guinea pig arteries
which are morphelogically identical with human
atherosclerasis.  Intra-peritoneal  injection  of
ascorbic acid usually prevents and always greativ
decrcases the lesions of experimental cholestero)
atheroselerosis. Thus ascorbic acid metabolism
seems vital in the pathogenesis of atherusclerosis.

Morphologically the ground substance in
scuny assumes a waterv appearance.’ Chemi-
callv it has been shown that the glvcoprotein
which characterizes the normal ground suhstance
undergoes depolvmerization in scurvy.® There
is a release of glycoprotein into the blood-

stream.”* When ascorhic acid is administered -

theé normal state of the ground substance is
equickly restored.** An increase in serum riveo-
protein occurs under a variety of conditions in-
cluding mvecardial infarction, tumours infee-
tion and trauma.s 1t 15 noteworthy {hal ascorbie

acid metabolism is disturbed under these and

other circomstanées” including acute and chronie

infection. ™ rheumatoid arthritis.> the tovmmia
of diphtheria,® traumatic™ and hmorrhagict
shock, burns*? and cold.** In one autopsy series™
2077 of cases showed a condition of latent seurvy
by chemical analysis of the tissues. One might
spreeulate that in all these conditions in which
Eround substance is affected there would be 2
tendency towards atherosclerosis.
Atherosclerosis and infection.—The aorta was
studicd histologiezlly for fat staining of the
intima in 17 guinea pigs which had died of acute
lobar pneumonia. These animals were drawn
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from the laboratory stock and had received a
full diet including greens. They were noticeably
sick for 24 to 36 hours and no bacteriological
studies were made. Using the svstem of plus
signs previously described for grading the fat
staining, it was found that 6 of the 17 animals
had some degree of lipid deposit in the intima.
One of the lesions was 2-- and the remaining 5
were 1. o plasma cholesterol determinations
were made in this group. The depletion of

* ascorbic acid which occurs in infecHons is con-

sidered to be important in the deposition of lipid
in the aortic intima of these animals.
Atherosclerosis and the thyreid. — Desiceated
tiroid has been given to cholesterol-fed rabbits
with resulting ichibition of atherpselerosis.*t |
have given 0.1 gm. of desiccated thyroid 3 times
a weck to € guinea pigs receiving the acute
scorbutic diet previcusly described. These
apnimals were fed 0.5 gm. of cholesterol in comn
oil each day and a liberal supply of powdered
ascorbic acid. Three of the 6 animals died on
the 6th dav, 2 of them exhibiting fat staimng of
the intima. The remaining 3 animals were Lilled
on the 15th, Z5th and 41st day respectively and
all were found to have atherosclerosis. The
average degree of lipid deposit was 2—,
~ In 5 animals fed the acute scorbutie diet alone,
desiceated thyroid was given in the same dose as
in the previous experiment, starting on the 13th
day. In this way the effect of thvroid was studied
in the animal just prior to the time .of expected
ascorbic acid depletion (about 12 dave). Fat
depesits were noted in the intima of 2 of the 5
scorbutic animals and the average Jesions were
3.5=-. Thus desiceated thyroid fails to inhibit
atherosclerosis of cholesterel feeding or of
scurvy jn this small serics. This might be ex-
pected as thyrotovicosis increases the utilizatio
of ascerbic arid.* : '
Atherosclerasiy and  chelesteral. — Nuch em.
phasis has been placed on cholesterol metuabol-
Ism in atherosclerosis. Hypercholesterolaemia
produces atherosclerosis in animals, but there
is some information which suggests that it does

so only after a preliminary injury of the intimal

ground substance.** I have shown in two rabbits

that cholestero! feeding produces a relative -

depletion of ascorbic acid (this animal ean 5\n-
thesize ascorbic acid) as measured by the intra-
dermal dye injection method of Rotters using
the modification of Slobody.** This effeot was
also seen in cholesterol-fed guinea pigs receiving




