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values are not directly comparable, but there can be little doubt that, in lactating
mammary gland, lipogenesis is much higher. It is likely that the distribution of *H
among various products and water will depend upon the relative rates of the bio-
synthetic processes and reactions which exchange the 3H with other protons.
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Fatty acid compositions of naturally occurring

lysolecithins and lecithins*

The presence of lysolecithins in solvent extracts of egg, liver, heart, intestine, kidney,
lung, spleen, brain, adrenals, blood, cytochrome and cytochrome oxidase preparations
has been reported!-!4. Quantitative measurements have shown that the percentage
of lipid P occurring as lysolecithins varies from 1 %, in brain to 22 %, in a cytochrome
preparation from pig heart5.12. Human blood plasma and serum phospholipids appear
to contain 3-10% lysolecithing®?.%,10,13,14 while rat blood plasma phospholipids
contain 17.5 % lysolecithin?®. The fatty acid compositions of lysolecithins from human
blood plasma® and human blood serum?® !¢ have been reported and it appears that
they contain more saturated fatty acids than the lecithins. If the saturated and un-
saturated fatty acids occur in the lysolecithins predominantly at the o'~ and B-po-
sitions, respectively, as in lecithins”»!8, then the «-acyl lysolecithins are present in
larger concentrations than the 8-acyllysolecithins. The present preliminary work was
undertaken to investigate the structure and origin of the lysolecithins by comparing
their fatty acid composition with that of the lecithins from the same source.
Lecithins and lysolecithins were isolated from hens’ eggs, bovine plasma, bovine

* Issued as NRC Bull. No. 7669.
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lung, yeast, and human plasma. Fresh bovine blood (containing 1 oz of 30 % Calgon
per 30 Ib of blood as an anticoagulant) was centrifuged at 2000 rev./min for 2o min
and the plasma was obtained by decantation. Human blood (preserved with acid
citrate dextrose) plasma was similarly prepared. Bakers yeast (Saccharomyces cere-
vistae) was grown in a 4o-gallon fermenter under aseptic conditions for 24 h. The
cells were collected in a Sharples centrifuge and freeze-dried. To obtain the total lipids,
all tissues were extracted with chloroform—methanol according to the method of
BricH AND DYER®.

The method for the isolation of pure lecithins and lysolecithins was essentially
that described by NiEMIRO AND PRzyJEMSKI'2. In brief, the egg and lung lipids were
placed on aluminum oxide columns (suitable for chromatographic adsorption), and
chloroform—methanol (1:1, v/v) was used to elute choline-containing phospholipids
and neutral lipids. The lecithins and lysolecithins were separated on silicic acid-
impregnated papers using benzene—-methanol (70:30, v/v) as the developing solvent.
In order to obtain beef lung lecithin free of plasmalogens, the choline-containing
phospholipids were incubated with acetic acid-water (go:1o, v/v) at 37° for 17 h.
The lecithin isolated from this mixture was used for fatty acid analyses. The papers
were sprayed with Rhodamine 6G, the spots corresponding to lecithin and lyso-
lecithin were cut out, placed in a soxhlet apparatus, eluted with methanol, and
hydrolyzed with methanolic 0.5 N KOH overnight. The hydrolysates were acidified,
the fatty acids extracted with light petroleuam (b.p. 30-60°), taken to dryness under
N,, dissolved in ethyl ether and methylated with diazomethane.

The methyl esters were estimated by gas-liquid chromatography as previously
described?0.

After the initial experiments with egg and bovine-lung lecithins and lysolecithins
were completed RENKONEN? reported that lecithins were broken down to lyso-
lecithins on alumina columns so the lysolecithins may not be representative of those
formed in the tissues. Therefore, the lecithins and lysolecithins were isolated by
spotting the total lipids on thin-layer plates using chloroform-methanol-water
(65:25:4, v/v) as the developing solvent and spraying with Rhodamine 6G. The
lecithins and lysolecithins were scraped off the plates into soxhlet thimbles and
analysed as previously reported. A typical thin-layer plate was photographed and
is shown in Fig. 1.

As reported by RENKONEN2, considerable breakdown of lecithins occurs on
passage through an alumina column, so the lysolecithins would not be representative
of the naturally occurring compounds. The fatty acid analyses of egg lysolecithins
(Table I) revealed that they were 26 % unsaturated but after passage through an
alumina column they were 53 % unsaturated, indicating that the lecithins were
preferentially hydrolysed at the a-position on alumina. Although bovine-lung lecithin
appeared to be almost 50% hydrolysed (Fig. 1) on alumina, the composition of the
fatty acids in the lysolecithins did not appear to be altered.

The results in Table I show that the lysolecithins in all the tissues, except bovine
plasma, are more saturated than the lecithins. It therefore appears that the lyso-
lecithins are mixtures of «- and B-isomers with a predominance of the a-acyl com-
pound, except in bovine plasma.

Since L.ANDs?! has shown that (an) enzyme(s) exist(s) in rat-liver particles which
preferentially incorporate(s) unsaturated fatty acids in the g-position and the satu-
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Fig. 1. Photograph of a typical thin-layer chromatogram: 1, total egg lipids; 2, egg lipids eluted
from an alumina column with chloroform-methanol (1:1, v/v); 3, total bovine-lung lipids;
4, bovine-lung lipids eluted from an alumina column with chloroform—methanol (1:1, v/v).

TABLE 1
Total faity acids (moles %)
Source -
14:0 16:1 16:0 18:2+ 18:3 18::1 18:0 20: g* 20: 4 Sat.|Unsal.
Feg .
Lecithin, direct -— 1.4 31.0 17.8 36.0 11.0 — 3.0 42/58
Lecithin, alumina — 1.3 29.3 17.5 36.0 13.0 — 2.9
Lysolecithin, direct —_ 2.1 48.3 6.0 18.3 25.4 — —_ 73/27
Lysolecithin, alumina — -2.3 32.1 10.9 40.2 14.6 — —
Bovine lung
Lecithin, direct 1.8 3.6 49.2 8.8 15.6 13.0 —_ 8.0 64/36
Lecithin, alumina 3.2 4.8 51.3 7.9 14.6 13.4 — 4.7
Lysolecithin, direct 6.0 3.3 54.6 6.7 9.0 13.3 — 7.0 7426
Lysolecithin, alumina 6.4 4-4 51.7 5.7 11.9 14.0 — 5.8
Yeast
Lecithin, direct — 32.0 38.6 3.2 17.2 89 — — 48/52
Lysolecithin, direct _— 15.3 40.8 4.3 22.4 15.0 — — 56/44
Human plasma
Lecithin, direct — 1.6 44.4 16.2 17.1 17.2 — 3.5 62/38
Lysolecithin, direct - 2.4 57.6 9.4 I1.1 19.7 — < 1.0 76/24
Bovine plasma
Lecithin, direct —_ 0.7 25.8 19.0 20.3 22.3 6.9 5.0 48/52
Lysolecithin, direct — 1.2 24.8 17.3 23.4 22.8 6.0 45 47153

* Tentative identification.
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rated fatty acids in the «-position of a mixture of - and B-acyl lysolecithins, these
lysolecithins may be important intermediates in the biosynthesis % vivo of lecithins.
Their presence in the blood plasma of the intact animal!® indicates that they are
not artifacts or breakdown products of the lecithins!3. 5.

It has been repotted that the lecithins from bovine lung and yeast were entirely
dipalmitoyl?? and dipalmitoleoyl®? lecithins, respectively, but the present study shows
that these fatty acids make up only approx. 60 % and 3z % of the fatty acids of

these lecithins.
It was interesting to find that yeast lecithin from a 48-h culture had 60 %

palmitoleic acid, as compared to 329% in the 24-h culture (unpublished results).
The human blood was kindly donated by the Red Cross Transfusion Service,

Ottawa, Canada.
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