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lipase activity ¢, may render large amounts
of normal milk inpalatable when admixed
prior to processing for consumption.

More systematic investigations are in

progress.
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The study of the fatty acid composition
of the different lipids of human cerebros-
pinal fluid (CSF) has not previously been
possible due to the lack of suitable analyti-
cal methods which could be applied to the
small amounts of lipid available. The CSF
contains only 1—1.5 mg of total lipids?
per 100 ml and ultramicrochemical techni-
ques have to be applied to normal and
abnormal fluids if neurochemical correla-
tions are to be made. Through the use of
the technique described below it has been
possible to identify the fatty acid pattern
of cholesterol esters, glycerides and phos-
pholipids of normal human CSF.
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Pooled normal CSF (140 ml) obtained
from individuals without mneurological
symptoms was used for the analysis. The
CSF was immediately centrifuged after
lumbar puncture, the cell-free supernate
was carefully removed and aliquots taken
for determination of total protein. The
rest of it was kept at —20°C until analyzed.
All specimens used had normal white cell
count and normal protein concentrations.
The pooled CSF was concentrated by
dialysis in & collodium bag under reduced
pressure according to Mies ? and extracted
with 20 volumes of chloroform: methanol
2:1 and washed with water? The total
lipids (1.8 mg) were separated on a silicic
acid column 4 (0.2 g) into cholesterol esters,
glycerides + free fatty acids and phospho-
lipids. The different lipid fractions were
hydrolyzed and the fatty acids were igo-
lated after saponification and acidification.
The fatty acid composition was defined by
gas-liquid chromatography according to
James and Martin ® using an Argon Pye
chromatograph with an ionization chamber
as detector. Because of the complexity of
the fatty acid pattern, it was necessary to
chromatograph the mixed methyl esters
on two different stationary phases, a polar
E)olyester (LHC—R —296)¢ and silicone oil.

n addition chromatograms were obtained
on the mixed esters after complete hydroge-
nation in order to obtain an accurate chain-
length analysis. The analytical procedures
used otherwise have been described earlier.?

The determination of the fatty acid
composition of the different lipid compo-
nents of human CSF is summarized in
Table 1. For comparison the fatty acid
composition of the different lipid classes
of normal serum is also included in the
table. Three characteristic fatty acid
patterns are found in the cholesterol esters,
glycerides -+ free fatty acids and phospho-
lipids of human CSF. The fatty acid compo-
sition of the CSF resembles the serum
lipids, but there are certain differences.
Especially remarkable is the very low
concentration of linoleic acid in the chol-
esterol esters of CSF compared with that
of the serum cholesterol esters. Another
interesting finding is the rather high con-
centration of palmitoleic acid in the glyceri-
des -+ free fatty acid fraction and in the
cholesterol esters. In the group Cgo.aa?
several peaks were found among the phos-
pholipid fatty acids. Significant amounts
of a fatty acid with 24 carbon atoms were
also found in the phospholipids of the CSF.
Work is in progress to identify these fatty
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Table 1. The fatty acid composition of the different lipid classes of human cerebrospinal fluid

(CSF) compared with those of serum. The total lipids were fractionated on silicic acid and the

fatty acids were determined with the aid of gas-liquid chromatography. Values are expressed
as percentage of total fatty acid methyl esters.

Percentage of total fatty acids in respective lipids classes

Cholesterol Glyceride + Phospholipid
ester free
Fatty acid F.A. F.A. F.A.
C.S.F. Serum C.S.F. Serum  C.S.F. Serum
Saturated
Myristic 14:0 9.7 1.7 8.2 3.5 6.1 1.5
Pentadecanoic 15:0 7.1 1.5 4.9 1.6 4.7 1.2
Palmitic 16:0 22.1 14.8 33.8 24.1 32.5 29.3
Heptadecanoic 17:0 1.6 - 0.9 1.6 —
Stearic 18:0 5.3 2.3 10.6 6.4 11.0 16.8
Monounsaturated
Palmitoleic 16:1 18.1 5.2 9.7 7.4 — 4.0
Oleic 18:1 15.4 24.2 20.9 36.4 20.1 16.2
Diunsaturated
Linoleic 18:2 6.2 44.7 3.3 7.8 12.5 18.8
Polyunsaturated
Linolenic 18:3 - 0.3 2.1 2.1 1.3 0.5
Arachidonic 20:4 1.6 2.3 — —_— 2.3 5.7
20—22? 2.8 1.2 2.8 1.9 3.4 3.6
2427 1.6 —

The fatty acids are also designated by a dual symbol giving chain length and number of
double bonds. The sum of each column is less than 100 9% because traces of unusual fatty acids
detected were omitted from the final tabulation. —

acids. Preliminary investigations on the
composition of the total fatty acids of
CSF with neurologic disease indicate that
abnormal fatty acid patterns may be
obtained &,
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