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q " ASCORBIC ACID CONTENT

OF HUMAXN ARTERIAL TISSUE®

C. C WILLIS, 3M.D and
S. FISHMAN, P12, Monireal

Froat THE TIME OF VircHow it has been con-
sidered by pathologists that the eariiest demon-
strable lesion in atherosclerosis js an alteration
of the ground solstance of the arerial in-
tima.* % ° This concept has been based upon the
finding of metachromasia of the ground sub-
stance and upon the faet that lipid is deposited
in the ground substance, Approaching the sub-
ject in o different way, we have shown that the
graund  substonce  disturbunce resulting  from
avenrbies acid AeBeiermer in the gninea-pig s

aceonpunied by artedal hesions momphologically’

bpical of atherosclerosis.' We have found that
ascorhic acvid given purenterally excrts a marked
inhithitory cffect upon te development of athero-
selorosiy indseed By chalesterol feeding in the
duinea-md.t .

The gronnd  stbstatiee depends on ascarhic
acid {or ity furmation” amd under conditions of
wveorbie acid depletion the ground  substance
T IR i E dd.-pul}'rllcri:'_‘ltiun." Berause of the
mfluenee of asevrlie acid upon athernselerosis
i the meineapig, it wus decided to determine
the wscorbic acid content of human arterics untler
varfots circtitstionees, and thuas sticdy the meta-
Ledlisin ol Givterial graningd substance.

“Marrpials anp MeTnoms

Asenthic acid wits measured i anterics from
the followine three groups of cases: (11 Cuases
af swidden death 120 Rautine hospita] antopsy
paterinld 130 Casms treated in hospatal with
ascorbiie acid for varions leneths of ving priot to
theath t

The arteros were removed as soon as possible
wter deathe Bt has abready been denonstrated
thust the doecrease in the ascorbic acikd content of
huna tissues is vere slivhe durdng ehe first 24
hours™ and this has been our experience also.
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After mrefully removing the adveptiba, pordos of
the arteries (lheypmn'nu] 4 o 5 an. of the descending
thoracic aorta iy the case of the agrta) were pliced o
tared heakets containing 4 measwed amount o 20%
soluticn o nuned arid (57 mela e ackl and
1577 trichloracetic acid) and weig The tizow was
then greund ta a pulp in 2 poreelain mortar and subs-
cient water wis adced to bring the concengubon of ackd
ta 35, Lsually abouy 5 gin. of tissue was ground with
5 ml of the mized acid and diluted 10 20 ml with
wiater. Alter thorpugh mising, the thin suspens
imnwediatels Slered or contrifuged. It was found that
the additian nf 2 few ml of peroxide-free ether to the
pulp during the grinding ensured a clearer Elizute. I the
citract was stil] clowdy after filtration, a further extracs
tion with ether usvally helped 1o clarify it. This treatment
with ciher does not interTers with the assay of ascorbic
acid as deveribed below,

The ascurhic acid was determined in the acid axtract
of the Hssue by the method described by Mindiin and
Buthr- for the determination in plasma Eltrates.

EIn this procedure 2 standardized  sodium  acetale-
buflered solution of dichlorophena! indophenol is added
to an aliqunt of the Blorate, and after 30 sevconds the
eviexs unbloached dye is determined in the Ewvelyn
erlomimeter. This excess ol dye 15 proportional to the
amount of ascorbic acid in the fitrate. The readings
were made againgt 3 hlank identical with the test solus
tivm in all respeels eacept for the absency of the dye,

Ouvasionaliy, the avid extroct of calcified arteries
virlded 3 precipitate of calcivm phosphate on the sddi.
tion of Hhe sodivm acvtate-di e solution. This pecessitated
a piclininan yomova] ol the calvium salis from the
flirate by peotradizotion with spdivm scetare.

The aworhic acvid enntent of the arteries is expressed
as owmiliigrams of wsenebic actd per 100 g, of fresh tissue,
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The results in the three groups are given in
Tables [ 11 and 11,

The values for ascorbie acid in the arteries
in Tuble 1 indicate the levels which may be
found in sudden death fram natural and vielent
causes. In comparison it will be noted that the
ascorhic acid content of arteries from patients
dving after various illnesses as shown in Table
I s for the most purt considerably lower. In
seven of the 20 cases in this group, no ascorbic
acid at ull was found in the arteries. In the older
age grangps the depletion tended to be particu-
larly marked, Two cases were studied in which
the artery was thrombosed {Nos. 31 and 34
There was 0o ascorbic acid in the arterial wall
in either instance.

Aseorbic acid depletion is often found in a
scgmental distribution in arteries. Thus, for ex-
ample, the intermal carotid artery usually has
a higher ascorbic acid content than the adjacent

- T earotid sinus. . :

The results in Table IT suggest that it is po
sible to replace the ascorbic acid deficiency of
arteries by ascorbic acid therapy prior to death.



