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Isolation and identification of lysolecithin from lipid extracts
of normal human serum

The major phospholipids of human plasma eluted from silicic acid columns were
recently reported by HirscH anp Aurexns! to be cephalins, lecithin, and sphingo-
myelin in that order. PuiLLips? 3 has reported the isolation of lysolecithin from human
serum using the silicic acid chromatography technigue of Lea, RHODES AND STOLL.

Silicic acid columns were prepared according to the specifications of Hrrscu
AXD AHRENS! and maintained at 25° for all runs. Serum was extracted with zo vol,
2:1 (v/v) chloroform-methanol, washed with distilled water, evaporated tc dryness
under nitrogen, and applied o columns in petroleum ether. Omission of the water
washing, storage of serum or the lipid extracts up to onc week at 4°, or the usc of

siliconized glassware did not affect the results, The
400 .
300k recovery of lipid phosphorus from the extracts was
200} 88.2—g7.2 %. Glycerides and free and esterified
2198 7 cholesterol were eluted with 150 ml diethyl ether.
& Fig. 1 shows the three peaks g¢btained by elution
2 of the phospholipids with 300 ml 1:4 (v/v) chloro-
£ sar form—methanol when 360-drop iractions were col-
o - - - -~
g lected using an automatic fraction collector. The
‘:) a0k recovery of totallipid phosphoruswas from go-1019%;.
£
20k Fig. 1. Silicic acid chromatography of phospholipid from
15 ml normal human serum. Chlorofarm-methanol (1:4, v/v)
1 o Jin as eluant with g6o-drop fractions. Peak I, phosphatidyl-
: Ned¥ ethanolamine 4 phosphatidylserine; Peak 1I, lecithin |
0 5 10 1B 20 25 30 35 sphingemyelin; Peak I1I, lysclecithin,

Tube rumber

Peak [ showed the presence of glycerol3, a ninhydrin-positive reaction, and the
absence of choline®. The carboxylic acid ester?/phosphorus® ratio was z.01. Paper
chromatography in three solvent systemns® ! revealed the presence of phosphatidyl-
ethzanolamine and phosphatidylserine. These could be separated by elution of the
column with 200 ml 7:1 (v/v) chloroform-methanol followed by 200 ml 4:1 (v/v)
chloroform-methanol. The Peak I material represented 6.4 % of the total lipid phos-
phorus and was present to the extent of 0.63 mg P/zoo ml serum.

Pealk IT contained glycerol, but was negative to ninhydrin. The carboxylic acid
ester/phosphorus ratio was 1.57 and the choline/phosphorus ratio was 0.73. Inirared
spectra showed bands (1710, 1625, 1535, 1460 and 1170 ¢cm—*) which were compatible
with lecithin (1710, 1460, 1170 cm~!) and sphingomyelin (1625, 1535, 1460 cm~1). Both
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sphingomyelin and lecithin were present in paper chromatograms of Peak EI material.
Since sphingomyelin did not give a carboxylic ester reaction by the method of
RarroRrRT AND ALONZO, the lecithin content was estimated to be 78.5 9 of the peal: ¥
phosphorus and sphingomyelin to represent 21.5%,. On this basis, lecithin had a
carboxylic ester/phosphorus ratio of 2.00 and a choline/phosphorus ratio of 0.93.
Lecithin thus represented 66.4 °; of the total phosphorus or 6.54 mg P/10o ml serum,
and sphingomyelin constituted 18.4 % of the total phosphorus or 1.79 mg P/ico
ml serum.

The Peak III material contained glycerol but was ninhydrin-negative. The
carboxylic ester/phosphorus ratio was 1.11 and the choline/phosphorus ratio was
I.x7. The material was hemolytic to 2 ml of a 1 %} suspension of washed human-red-
blood cells in isotonic saline in an amount of 0.010 pmole, Paper chromatography
revealed a spot which'bad the same mobility as the material produced by the action
of pancreatic phospholipase Al? on synthetic lecithin or on the peak II material.
Peak III was resistant to the action of phospholipase A. The infrared spectrum was
similar to a lrcithin standard with the exception of a marked elevation of the 1355 mu
peak. This is suggestive of a free hvdroxvi group. The Peak 111 material was identified
as lysolecithin and represented 8.9 *, of the total lipid phosphorus ar 0.88 mg P/100 ml
serum,

By gas-liquid partition chromatography the fatty acid compositions of the
lecithin and lysolecithin were determined. The fatty acids of lecithin were 53.4 %
saturated and 46.6 %, unsaturated while the fatty acids of lysolecithin were 76.5 %,
saturated and 23.5 %, unsaturated.

The authors are grateful to Dr. Leopold May, The Psvchiatric institute, Univer-
sity of Maryland, Baltimore, for performance of infrared analyses.
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