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dence has been presented to the contrary(7).
Immune hemolysis and tissue immune reac-
tions, however, differ in several respects(2).
Indeed, Keller (14) has reported formation of
lysolecithin in rat mast cells during antigen-
antibody reaction in wvitro. If lysolecithin
were formed during tissue immune reactions,
the evidence presented here indicates that it
could contribute significantly to tissue dam-
age. It could also account for edema pro-
duction, as seen with urticaria and angioneu-
rotic edema. The potent cytotoxic effect of
lysolecithin, in addition, could account in
large part for the deep necrosis often seen
at the site of a snakebite.

Summary. A series of mice was injected
subcutaneously with lysolecithin and the tis-
sues examined at measured intervals. Within
10 minutes after injection, striking edema
with necrosis of fat tissue was evident at the
injection site. Subsequent changes included
infiltration with neutrophil leukocytes and
histiocytes and hyalinization and necrosis of
muscle cells. Despite the marked edema and
contrary to previous reports, vascular damage
was not demonstrated by light microscopy.
The production of lysolecithin could account
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for much of the local necrosis resulting from
snakebite.
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It has long been inferred that elevated
serum cholesterol levels are positively cor-
related with degree of atherosclerosis, both
in animals and man. Consequently, intensive
efforts have been made to devise means to

* This work was supported in part by grant HE-
06375 from Nat: Heart Inst.

t Studies were carried out, in part, during Dr.
Pick’s tenure as an Established Investigator, American
Heart Assn., supported by the Chicago and Illinois
Heart Assn.

reduce serum cholesterol levels in the hope
of preventing atherosclerosis. The search goes
on for an ideal hypocholesterolemic agent
which would be practical to administer and
harmless even on extended use.

Brain extract (cerebroside) and sitosterols
from plants have been reported by various
workers to have a favorable hypocholesterole-
mic effect both in clinical trials and in ani-
mal studies(1-6). The present study further
evaluates the status of these products in re-
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ducing serum cholesterol levels and athero-
sclerosis in cholesterol-oil fed cockerels.

Material and methods. The established
technics of this Department were followed
throughout. Young growing cockerels were
used. Four experiments were carried out. In
Exp. 1, 2 and 3 the atherogenic ration, used
for all birds, consisted of chick starter mash
supplemented with 1% cholesterol and 5%
cottonseed oil. In Exp. 4 chick starter mash
alone without supplement was used.

Plasma cholesterol analyses(8) were car-
ried out in all the birds at the end of 2 and
5 weeks of the experimental period, and
plasma phospholipids(9) at the end of 5
weeks. Al the cockerels were killed and
autopsied after 5 weeks on the experimental
diet. The aortas were removed and cut open
longitudinally. The degree of aortic athero-
sclerosis was graded into 5 groups (O to 4)
according to the degree of elevation of the
lesions and the area of the intima involved by
atheroma. For this evaluation only thoracic
aorta atherosclerosis was evaluated (includ-
ing the brachiocephalic arteries). The ab-
dominal aorta was not included because it is
markedly susceptible to spontaneous athero-
sclerosis in the cockerel.

The hearts were removed and fixed in for-
malin. Two blocks were taken from each
heart and frozen sections were cut from each
of the blocks and stained with Sudan IV and
hematoxylin. A count was made of the total
number of arteries and of those that showed
sudanophilic intimal thickening or plaques.
Not infrequently the intima or media of a
vessel retained some Sudan IV but showed
no structural abnormality. This was regarded
as lipid infiltration only and not considered
as evidence of atherosclerosis. The percentage
of arteries with lesions, as defined, was used
as the index of coronary atherosclerosis.

The experimental design was as follows:

Experiment 1 (Series 26, 28 and 37).
Group A—Atherogenic diet.
Group B—Atherogenic diet + 5% cerebro-
side.
Experiment 2 (Series 28), essentially a probe
to determine if results in experiment 1

{ We are grateful to Dr. E. Levin of the Viobin
Corp. for the supply of cerebrosides.
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were dose dependent.

Group A—Atherogenic diet.
Group B—Atherogenic diet 4+ 3% cerebro-

side.

Group C—Atherogenic diet + 5% cerebro-
side.

Group D—Atherogenic diet 4+ 10% cere-
broside.

Experiment 3 (Series 19, 23, 28 and 31).

Group A—Atherogenic diet.
Group B—Atherogenic diet 4 5% soy
sterol.§

Experiment 4 (Series 42 and 67), done to de-
termine if soy sterols have an effect on
endogenous hypercholesterolemia in-
duced by estrogens. Estrogens were
given as mixed conjugated equine es-
trogens (Premarin) in the drinking
water, 25 mg/chick/day.§

Group A—Chick starter mash - estrogens.
Group B—Chick starter mash - estrogens
+ 5% soy sterol.

Results. Cerebrosides—(Exp. 1 and 2). As
shown in Table I, the cockerels given 5%
cerebrosides in their atherogenic diet had sig-
nificantly lower serum cholesterol levels,
serum phospholipids and C/P ratios compared
with the cockerels given only the atherogenic
diet. They also showed a significantly lower
degree of atherosclerosis both in the thoracic
aorta and the coronary arteries.

As can be seen from Fig. 1, the hypocholes-
terolemic and anti-atherogenic effects of cere-
brosides were directly proportional to the dose
exhibited. However, the chicks given the
highest dose of cerebrosides (10%) did not
thrive as well; their body weights were lower
than in the other groups.

These results are in accord with those of
Gordon et al in chicks(1), Rosenheim and
Webster in rats and dogs(2), and Jones et al
in chicks(3) and in man(10). However, none
of the preceding studies dealt with the effect
of cerebrosides on coronary atherosclerosis.

There is evidence to suggest that the cere-
brosides in some way bind the intraintestinal

§ We are grateful to Dr. P. L. Julian of the Glidden
Co. for the supply of soy sterols, and to Dr. J. B.
Jewell of Ayerst Laboratories for the supply of
Premarin,




The dif-

Soy sterols were also able

ference in the levels of serum phospholipids
almost completely to inhibit atherogenesis in

(1302 mg %) in the group given the same
and C/P ratios between the two groups was

the atherogenic diet. This was in sharp con-
trast to the marked hypercholesterolemia
diet without soy sterol (p <.001).

not significant.
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cholesterol, or otherwise inhibit reabsorption

Soy sterols—(Exp. 3 and 4). As shown in
Table 11, the group of chickens given 5% soy
sterols showed serum cholesterol levels (171

into the portal system. This leads to an in-
crease in the turnover rate of cholesterol, and

if this is elevated, a reduction in its level (11).
mg %) within the normal range in spite of
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TABLE III. Effect of Feeding Soy Sterols on Serum Cholesterol Levels and Atheroselerosis in
Chicks Given Estrogens* (842, 67).

Thoracic aorta atherosclerosis

No. of birds
with lesions Avg

Total No. Serum choles- Inei- grade of

Group of birds terol (C),mg % C/Ptratio dence % lesions
A—Basal diet} + estrogens 19 285 + 34§ .28 + .03 9 47 .32 + .10
B—Basal diet 4+ estrogens 16 324 + 50 28 + .02 9 56 .33 &+ .09

+ 5% soy sterols
p values
Group A vs Group B — N.S.|| N.S. —_ = N.8.

* Estrogens were given as Premarin® in drinking water 25 mg/chick/day.

t P is serum phospholipid in mg %.

{ Basal diet consisted of chick starter mash without any supplement.

§ =+ is standard error of mean.

|| N.S. — statistically not significant.
the thoracic aorta as well as in the coronary
arteries.

A marked reduction in serum and liver
cholesterol levels and thoracic aorta athero-
sclerosis attributed to corn sterols, B sito-
sterols or soy sterols when fed with an athero-
genic diet was also reported in chicks by
Peterson(4) and by Fisher et al(12), in rab-
bits by Pollak(13), and in man by Pollak(5)
and by Best et al(6).

The effect of soy sterols was different when
the hypercholesterolemia was of endogenous
origin, induced by estrogens (Table III).
Here soy sterols had practically no effect
either on the levels of serum cholesterol,
phospholipids and C/P ratio, or on the degree
of aortic atherosclerosis. The coronary ar-
teries, as expected, were free of atherosclero-
sis, whether or not soy sterols were given,

600 20 [] (7100 CONTROL
B8 1CO + 3% CEREBROSIDE
i B 1CO + 5% CEREBROSIDE
500 [. “ 100} B3 1C0 +10% CEREBROSIDE

8

@
(=]

g

401

SERUM CHOLESTEROL. MGM %
% CORONARY ARTERIES WiTH LESIONS

20

LK

] E
o LLLE i =

FIG. 1. Relationship between dose of cerebro-
side in the diet and serum cholesterol levels and
coronary atherogenesis in cholesterol-oil fed cock-
erels (S528).

because of the exhibition of the estrogens(14).

As regards the mode of action of the sito-
sterols, Hernandez, et al(15) reported that
when soy sterols and B sitosterols were fed
simultaneously with cholesterol-14-C'* via
stomach tube to rats, there was a marked
drop in the C!* recoveries from the thoracic
duct. Davis(16) has suggested that choles-
terol and sitosterol form a mixed crystal in
the gastrointestinal tract which is much less
soluble than either alone thus preventing its
absorption. This observation would also ex-
plain the absence of any significant hypo-
cholesterolemic effect in our chicks when the
hypercholesterolemia was endogenous in ori-
gin.

The results of this study clearly demon-
strate that agents which can effectively sup-
press the serum cholesterol levels also effec-
tively inhibit the development of coronary
atherosclerosis in chicks. This conclusion does
not preclude other modes of action on athero-
sclerosis independent of serum cholesterol
level. Hypocholesterolemic agents, however,
may be presumed to be anti-atherogenic un-
less evidence develops to the contrary in a
particular instance.

Conclusion. Both cerebrosides and soy
sterols were very effective in reducing serum
cholesterol levels, and thoracic aorta and coro-
nary atherosclerosis in chicks fed an athero-
genic diet. This effect of cerebrosides was
directly proportional to the dose adminis-
tered. Soy sterols were without effect on
endogenously induced hypercholesterolemia
produced by estrogens.
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We are indebted to Dr. J. Stamler for his coopera-
tion in some of the early studies.
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Winstanley et al(1) and Konugres et al(2)
established a method for detection of the
-“immune” anti-A antibody using certain pig
red blood cells (AP), and demonstrated the
antibody by agglutination and hemolysis of
the AP red cells which possess human A-like
antigen. Tovey et al(3) employed AP red
cells for prenatal diagnosis of the hemolytic
disease of the newborn due to ABO incom-
patibility. These investigators used the meth-
od of antibody-absorption (A-A test); that
is, the absorption of the immune anti-A anti-
body, but not the naturally occurring antibody
with AP red cells. Subsequently Yokoyama
et al(4) and Polley et al(5) showed the use-
fulness of the AP system for detection of im-
mune anti-A antibody. Recently the AP anti-
gen was classified into 3 classes and the Ar!
red cells were found to detect “immune”
anti-A activity with a more definite reaction
by agglutination and hemolysis than the Ar?
and AP red cells(6). Yokoyama and Fuden-
berg(7) also reported that the anti-AP activ-

* Genetics Paper No. Pacific Biomedical Re-
search Center Contribution No.

ity occurred in the yo globulin (IgG), v:A
(IgA) and B:M (IgM) fractions.

A similar method for detecting the immune
anti-B antibody, which is different from
naturally occurring anti-B antibody, has long
been sought, with the intention of utilizing
the method in pre- and post-natal diagnosis
of hemolytic disease of the newborn due to
an incompatible pregnancy involving the B
antigen. The present paper describes a new
method for detecting the immune anti-B
antibody.

Materials and methods. Blood samples
from 30 New Zealand white rabbits, between
the ages of 2 and 7 months, were mixed with
an equal volume of Alsever’s solution. Prior
to use the red cells were washed 4 times with
physiological saline. The red cells from each
rabbit were tested against blood grouping sera
developed against rabbit rbc isoantigens.t
A 2% red cell suspension in saline was mixed
with an equal volume of antiserum and incu-

t Anti-A, anti-D and anti-F obtained through the
courtesy of Dr. Carl Cohen, Dept. of Biology, West-
ern Reserve Univ., Cleveland, Ohio.



