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In a similar manner was obtained the microsomal fraction from brains of rats submitted pre-
viously 10 hypoxia and ischemia. Hypoxia was carried out by keeping the animals for 2-3 min periods
in a chamber saturated with nitrogen with subsequent reanimations, the whole procedure lasting
for 30 min. In the case of ischemia, the decapitated head of the animal was incubated at 37°C for
5 min. The substrate, ['*C] 1-alkyl-sn-glycero-3-phosphorylethanolamine, was obtained by the
following procedure: [**C] sodium acetate in aqueous solution was administrated intracerebrally
to 9 16-day-old rats. After 24 h the animals were decapitated and the lipids were extracted according
to Folch [5]. Then, using column chromatography on Florisil 100-200 mesh [6], the phosphatidyl-
ethanolamine fraction was isolated and subsequently hydrogenaied in the presence of platinum
oxide, as catalyzer. The hydrogenated compound was gently hydrolyzed according to Dawson [2].
Alky!-sn-glycero-3-phosphorylethanolamine was obtained after separation on a silic acid column [6].
The purity of the substrate was checked using thin layer chromatography.

Protein was estimated according to Lowry ef al. [9].

Phosphorus of phospholipids was assayed by the method of Bartlett [1], and plasmalogens
according to Feulgen ef al. [4]. The incubation mixture contained in a final volume of 0.3 ml: 10 mM
ATP, 0.1 mM CoA, 4 mM MgCL», 2 mM NADP, 6.7 mM glucose-6-phosphate, 5 units of glucose-
-6-phosphate dehydrogenase, 6.1 M Tris-HCI buffer, pH 7.6, 0.006%, Tween 20, as well as the
microsomal protein and the substrate in concentrations as given in the tables. The lipid substrate
was suspended before use in 0.1 M Tris-HCI buffer, pH 7.6 and 0.06 % Tween 20, and sonicated
for 2 min on a MSE Ultrasonic Disintegrator. The incubation was carried out in oxygen atmosphere
at 37° for 30 min. The reaction was stopped adding 19 volumes of the mixture chloroform - methanol
2:1 viv.

Extraction and analysis of phospholipids. Lipids were extracted according to Folch [5] and se-
parated using two-dimensional thin-layer chromatography [14] on silica gel Kiselgel H. The plate
was developed in two directions using as first solvent chloroform-methanol-water, 65:25:4 (v/v/v)
and as the second: petroleum ether-ethyl ether, 80:20 v/v. After the first development the plates
were dried and exposed to HC! fumes for 5 min. After the elimination of HCI vapours, the plate
was developed in the second direction.

The radioactivity was determined in spots of free aldehydes (using 15 ml of Bray scintiflations

liquid) on an Isocap 300 Nuclear Chicago scintillation counter.
Reagents. '*C sodium acetate — Institute of Nuclear Research, Swierk. Poland; Florisil — Koch-
-Light Lab. Ltd; silic acid Malinckrodt — Fa. C. Roth, Karlsruhe; Kiselgel G and H -— E. Merck
A. G. Darmstadt; ATP. CoA, NADP, glucose-6-phosphate, glucose-6-phosphate dehydrogenase-
-BDH; Tween 20 — Atlas Goldschmidt GmBH. Essen, Germany
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Discussion

The obtained results confirm the observations of several investigators [3, 6, 7, 10]
that 1-alkyl-sn-glycero-3-phosphorylethanolamine is the precursor in plasmalogen
synthesis. The studies in vitro and in vivo demonstrate that alkyl-GPE is more actively
converted into plasmalogens than I-alkyl-2-acyl-sn-glycero-3-phosphorylethanol-
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amine. In the case of in vivo studies, of a considerable importance may be the easier
penetration of the substrate through the cellular membranes. In the studies in vitro.
with the use of the microsomal fraction, a better binding of this substrate by micro-
somal membranes may be expected, thus increasing the availability of the substrat
for the enzyme, as it is suggested by Paltauf [11, 12]. These data justified the choic
of alkyl-GPE as substrate for the studies of plasmalogen dehydrogenase activity
in conditions of CNS oxygen deficiency. However, a report should be mentionec
{17] in which the authors point to the presence of lysophospholipase D activity ir
rat brain. This enzyme very actively hydrolyzes 1-alkyl-sn-glycero-3-phosphoryl
ethanolamine and its participation in the effect observed in this work is possible
Plasmalogen dehydrogenase requires for its total activity oxygen and the presenc
of reaction cofactors, as it is shown in results. In this aspect our results confirn
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the earlier observations of Paltauf and Wykle er al. [13, 16] which have demon-
sirated the dependence of the reaction on reduced pyridine niucleotides, ATP, Mg™*
On the other hand, Horrocks and Radominska-Pyrek [8] have cbseived the in-
hibitory effect of reduced pyridine nucleotides on the process of enzymic synthesis
of ethanolamine plasmalogens in rat brain microsomes.

An important question in the study of plasmalogen biosynthesis is to identify
the level at which occurs the dehydrogenation of alkyl to alk-I"-enyl moiety. As it
results from the work of Wykle er al. [16] this process appears at the level of 1-alkyl-
-2-acyl-sn-glycero-3-phosphorylethanolamine. This is supported also by the results
obtained in previous work [7], concerning the in vivo studies on the biosynthesis
of ethanolamine plasmalogens in rat brain.

Basing on the present results, it is not possible to conclude directly whether
1-alkyl-sn-glycero-3-phosphorylethanolamine is first dehydrogenated to I-alk-1'-
-enyl-GPE and then acylated to l-alk-1'-enyl-2-acyl-GPE or does the process of
acylation occur before dehydrogenation. However, since the activity of acyltrans-
ferase (Acyl CoA : l-alkyl-glycero-3-phosphorylethanolamine acyltransferase)
considerably exceeds the activity of dehydrogenase, it could be supposed that the
acylation process may precede plasmalogen dehydrogenase reaction.

In the attempt to explain the reasons for the decrease of plasmalogen biosynthesis -
in the microsomes obtained from brains of animals subjected to hypoxia or ischemia,
several factors may be suggested: lack of oxygen, increase of lysophospholipase
D and plasmalogenase activities as well as some possible changes of enzyme stru-
cture. The distinct inhibition of ethanolamine plasmalogen synthesis in conditions
of oxygen deficiency may be one of the factors considerably altering the quanti-
tative and qualitative composition of microsomal membrane phospholipids. Such
changes may then importantly influence the structure and function of membranes,
as well as the activity of several enzymes. Plasmalogens, being competitive inhibitors
of phospholipase, can regulate the activity of these enzymes. The decrease of their
level during hypoxia of CNS may remain in a direct relaticn with the rise of phos-
pholipase activities in these conditions. The activity of plasmalogen dehydrogenase
may seriously affect the level of ethanolamine plasmalogens in CNS under the
conditions of normoxia, hypoxia and o:her pathological states. In order to provide
a comprehensive study in the field of plasmalogen metabolism in the CNS further
studies are intended to deal with the activity of ethanolamine plasmalogenase.
an enzyme responsible for the hydrolysis of plasmalogen.
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the level at which occurs the dehydrogenation of alkyl to alk-I-enyl moiety. As it
results from the work of Wykle et al. [16] this process appears at the level of 1-alkyl-
-2-acyl-sn-glycero-3-phosphorylethanolamine. This is supported also by the results
obtained in previous work [7], concerning the in vivo studies on the biosynthesis
of ethanolamine plasmalogens in rat brain.

Basing on the present results, it is not possible to conclude directly whether
l-alkyl-sn-glycero-3-phosphorylethanolamine is first dehydrogenated to 1-alk-1'-
-enyl-GPE and then acylated to l-alk-1'-enyl-2-acyl-GPE or does the process of
acylation occur before dehydrogenation. However, since the activity of acyltrans-
ferase (Acyl CoA : l-alkyl-glycero-3-phosphorylethanolamine acyltransferase)
considerably exceeds the activity of dehydrogenase, it could be supposed that the
acylation process may precede plasmalogen dehydrogenase reaction.

In the attempt to explain the reasons for the decrease of plasmalogen biosynthesis
in the microsomes obtained from brains of animals subjected to hypoxia or ischemia,
several factors may be suggested: lack of oxygen, increase of lysophospholipase
D and plasmalogenase activities as well as some possible changes of enzyme stru-
cture. The distinct inhibition of ethanolamine plasmalogen synthesis in conditions
of oxygen deficiency may be one of the factors considerably altering the quanti-
tative and qualitative composition of microsomal membrane phospholipids. Such
changes may then importantly influence the structure and function of membranes,
as well as the activity of several enzymes. Plasmalogens, being competitive inhibitors
of phospholipase, can regulate the activity of these enzymes. The decrease of their
level during hypoxia of CNS may remain in a direct relaticn with the rise of phos-
pholipase activities in these conditions. The activity of plasmalogen dehydrogenase
may seriously affect the level of ethanolamine plasmalogens in CNS under the
conditions of normoxia, hypoxia and other pathological states. In order to provide
a comprehensive study in the field of plasmalogen metabolism in the CNS further
studies are intended to deal with the activity of ethanolamine plasmalogenase.
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