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Buck and Rossiter (1) have reported an
increased concentration of lecithin and sphin-
gomyelin in human atheromas. In rabbits
fed 1 g of cholesterol/100 g of Purina rabbit
chow for 5 months, an increased concentra-
tion and rate of synthesis from 32PQ; of
lecithins and sphingomyelins occurred in the
aorta (2).

Roscoe and Riccardi (3) have reported
similar increased concentrations of lecithin
and sphingomyelin in aorta of male Dutch
belted rabbits fed 1% cholesterol in rabbit
pellets. Lecithins can be fractionated by thin-
layer chromatography into different fractions
with silica gel impregnated with AgNO; (4).
Fraction 1 contains higher polyunsaturated
(decosahexaenoic, 22:6) fatty acids and rep-
resents the lecithins synthesized by the
ethanolamine pathway (5). Fractions 3 and 4
contain oleic, linoleic, and arachidonic and
are synthesized by the choline pathway (5).
The concentration of these various leci-
thins in aorta or in atheroma from animals
fed cholesterol has not been determined.

Methods. Male and female New Zealand
white rabbits were fed ground Purina rabbit
pellets containing 1% cholesterol for 14
weeks. All animals were allowed food and
water ad libitum.

Rabbits fed a similar diet for 12 weeks
produce atheroma lesions in the aorta (3). At
the end of the dietary regime, the control
and the cholesterol-fed rabbits were sac-
rificed; and the aorta was removed, blotted
dry, and weighed. Serum levels of cholesterol
were determined (6). The aortas were homog-
enized with ice-cold methanol in a Potter-
Elvehjem homogenizer with a Teflon pestle.
The lipids were extracted with chloro-
form-methanol as described by Folch et al.
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(7). The total phospholipid phosphorus was
determined (8, 9) on an aliquot of the chlor-
oform solution. Phosphatidyl cholines and
sphingomyelin were isolated from the lipid
extract by thin-layer chromatography by the
method of Parker and Peterson (10) using
solvent  chloroform:methanol:acetic acid:
water, 65:25:4:1.4 (v/v/v/v). Phospholip-
ids were identified by comparisons with
purified standards. Plates were sprayed with
0.008% rhodamine 6G solution and viewed
under ultraviolet light to identify and outline
the band of gel containing the phospholip-
ids. The silica gel containing the phos-
phatidyl cholines and sphingomyelins were
scraped into a flask containing 20 ml of chlor-
oform-methanol (2:1; v/v). The phos-
phatidyl cholines and sphingomyelins were
eluted from the gel by filtration of the chlor-
oform-methanol solution with the aid of a
sintered-glass funnel (medium porosity). The
gel was washed twice with chloroform—meth-
anol-water (200:97:3) and once with
methanol. Quantitative recovery of the phos-
pholipids were possible with this elution
procedure. Recovery values represented 949%
of the total phosphorus. The filtrate was
washed with 0.2 vol of 0.04% calcium chlor-
ide solution. Dilute solutions of the phos-
pholipids extracts in chloroform were stored
under dry nitrogen at —18°. On an aliquot of
the chloroform solution, the total phos-
phatidyl choline phosphorus and total sphin-
gomyelin phosphorus were determined (8,
9). Fractionation of the phosphatidyl choline
fractions were carried out by thin-layer
chromatography on silica gel H impregnated
with silver nitrate (4). The phosphatidyl
choline fractions were identified by spraying
with 0.019 methanolic solution of 2,
7-dichlorofluorescein and viewing under ul-
traviolet light (4). The phosphatidyl choline
fractions were scraped into tubes containing
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AORTIC PHOSPHATIDYL CHOLINES

15 ml of chloroform:methanol, 2:1 (v/v),
and filtered with sintered-glass funnel (medi-
um porosity) to collect the lipid silica gel.
The lipids were extracted from the gel with
15 ml of chloroform:methanol:water,
200:97:3 (v/v/v); methanol-water, 97:3
(v/v),; and methanol. Recovery values rep-
resented 989 of the phoshorus applied to
silica gel impregnated with silver nitrate.
Samples were taken for phosphorus analyses
for the phosphatidyl choline fractions (8, 9).

Results and Discussion. 541 pg of total
phosphatidyl-P/g of aorta (wet wt) was ob-
served in normal female New Zealand strain
of rabbits 3 months of age. This concentra-
tion is three times that reported for 3 month
old female rabbits by Eisenberg et al. (11).
However, the authors did not give the strain
of rabbits. Zilversmit and McCandless (12)
have reported a concentration of 172 pg of
total phospholipid-P/g of aorta (wet wt).
However, they did not give the sex of the
New Zealand rabbits. A concentration of 678
pg of total phosphatidyl-P/g of aorta (wet
wt) was observed (Table I) in females and
634 pg of total phosphatidyl-P/g of aorta
(wet wt) for males fed 1% cholesterol in the
diet for 3 months. This value is similar to
663 pg of total phospholipid-P/g of aorta
(wet wt) for New Zealand rabbits fed 1%
cholesterol for 3 months reported by Zilver-
smit and McCandless (12). However, they
did not give the sex of the animals.

Eisenberg e# al. (11) reports that in female
rabbits (the strain of animal not given), 3
months of age, the lecithin-P represents
37.1% of the total phospholipid-P and the
total aortic phospholipid-P was 153.5 pg of
P/g of wet weight. According to these values
the total phosphatidyl choline-P/g of wet
weight would be 56.94 pg. The data in Table
I for a similar age and sex gives 117 pg of
total phosphatidyl choline-P/g of wet weight
and the phosphatidyl choline-P represents
229, of total phospholipid-P.

The feeding of cholesterol in the diet for
14 weeks raised the serum cholesterol over
sixfold. The data of Table I show that the
feeding of cholesterol in the diet in both male
and female rabbits increased the concentra-
tion of total lecithin-P and sphingomyelin-P
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in the aorta. Roscoe and Riccardi (3) have
observed a similar increase in the concentra-
tion of phosphatidyl choline and sphingomye-
lin in the aorta of male Dutch rabbits fed 1%
cholesterol in the diet.

The use of 32PQ, and acetate-1-*C incor-
poration into aorta lecithin suggest that these
phospholipids of atheromatous lesions are
synthesized in situ (2, 13).

The total phosphatidyl cholines of the aor-
ta were fractionated into three fractions. The
concentration of the phosphatidyl cholines of
normal aorta are different from those found
in liver microsomes of control rabbits. Nine-
ty-five percent of the total lecithin-P is found
in fractions 3 and 4 of rabbit liver micro-
somes (14). In the aorta only 52% of the
total lecithin-P is found in these two frac-
tions. The data in Table I show that a signifi-
cant increase occurs in all lecithin fractions
following the administration of 1% cholesterol
in the diet for 14 weeks. A greater increase
occurred in fractions 1-2, and 3. This would
suggest that cholesterol may be affecting
their biosynthetic pathway. The change in
concentration of these phosphatidyl cholines
and/or their biosynthetic pathway in the
membranes of the aorta during the develop-
ment of the atheroma lesions could represent
part of the pathogenesis of this process.

Summary. Male and female New Zealand
white rabbits were fed ground Purina rabbit
pellets containing 1% cholesterol for 14
weeks. A significant increase in the total
phosphatidyl choline-P, percentage of total
lipid-P, total sphingomyelin-P, and percent-
age of lipid-P occurred in the aorta of the
animals fed cholesterol. The total phos-
phatidyl cholines of the aorta were frac-
tionated into four fractions by thin-layer
chromatography on silica gel H impregnated
with silver nitrate. A significant increase oc-
curred in all the phosphatidyl choline frac-
tions of the aorta from the animals fed
cholesterol. A greater increase occurred in
fractions 1-2 and 3.
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