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Summary: The metabolism of sphingenyl- and
sphinganyl-1-phosphorylcholine (sphingosyl- and
dihydrosphingosylphosphorylcholine) has been
studied in vive in the rat and in vitro with rat liver
subcellular fractions.

1) The studies in vitro demonstrated that 1) sphin-
genyl- or sphinganyl-1-phosphorylcholine cannot be
formed by the transfer of phosphorylcholine from
CDP-choline to the long chain bases sphingenine
or sphinganine; 2) no acyl transfer takes place from
long chain acyl-CoA esters (palmitoyl-CoA) to
sphingenyl- or sphinganyl-1-phosphorylcholine to
yield sphingomyelin; 3) instead, a microsomal
phosphodiesterase hydrolyses sphinganyl- and
sphingenyl-1-phosphorylcholine to the free base
and phosphorylcholine.

IT) Experiments in vivo with doubly labelled

sphingenyl-1-phosphorylcholine and sphinganyl-1-

phosphorylcholine support the studies in vitro. No
acylation of these compounds to sphingomyelin
could be demonstrated but a hydrolysis to the long
chain base and phosphorylcholine was observed.
The base is reutilized for ceramide synthesis
whereas phosphorylcholine is predominantly in-
corporated into phosphatidylcholine.

111) Studies in vitro and in vive with doubly labelled
dihydrosphingomyelin ([*H]base and [methyl-14C]-
choline) and sphingomyelin furthermore proved
that no deacylation of sphingomyelin to sphinge-
nyl-1-phosphorylcholine takes place.

We conclude from our isotope experiments in
vitro and in vivo that sphingenyl- or sphinganyl-1-
phosphorylcholine function neither as interme-
diates in the biosynthesis nor in the degradation of
sphingomyelin in the mammalian cell.

Zum Stoffwechsel von Sphinganyl- und Sphingenyl-1-phosphorylcholin

In-vitro- und In-vivo-Untersuchungen

Zusammenfassung: Der Stoffwechsel des Sphin-
genyl- und Sphinganyl-1-phosphorylcholins
(Sphingosyl- und Dihydrosphingosylphosphoryl-
cholin) wurde in vivo in der Ratte und in vitro mit
subzelluliren Rattenleberfraktionen untersucht.

I. Die Untersuchungen in vitro zeigten 1., daB
Sphingenyl- und Sphinganyl-1-phosphorylcholin
nicht durch Ubertragung des Phosphorylcholins
aus CDP-Cholin auf die langkettigen Basen
Sphingenin und Sphinganin entstehen konnen,
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Enzymes:

Acyl CoA:ceramide acyltransferase (EC 2.3.1.72; not yet listed)
Ceramide cholinephosphotransferase, CDPcholine:ceramide cholinephosphotransferase (EC 2.7.8.3)
Phospholipase C, phosphatidylcholine cholinephosphohydrolase (EC 3.1.4.3).

Abbreviations: F = front, S = start in thin-layer chromatograms.
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2., daB keine Acyl-Ubertragung von langkettigen
Acyl-CoA-Estern (Palmitoyl-CoA} auf Sphingenyl-
oder Sphinganyl-1-phosphorylcholin unter Bildung
der entsprechenden Sphingomyeline erfolgen kann.
3. Die mikrosomale Fraktion der Rattenleberzelle
enthilt eine Phosphodiesterase, die Sphinganyl-
und Sphingenyl-1-phosphorylcholin zur langketti-
gen Base und Phosphorylcholin hydrolysiert.

II. Experimente in vivo mit {4,5-*Hs]Sphinganyi-
1-phosphorylcholin und Sphingenyl-1-phosphoryl-
[methyl-14C]cholin bestiitigen die In-vitro-Unter-
suchungen. Auch hier konnte keine Acylierung von
Sphinganyl-1-phosphorylcholin und Sphingenyl-1-
phosphorylcholin zu Sphingomyelin beobachtet
werden. Vielmehr wurde das Substrat durch eine
Phosphodiesterase zu der langkettigen Bas¢ und

The hydrophobic part of naturally occurring
sphingomyelin consists of long chain bases, pre-
dominantly sphingenine and sphinganine which
are substituted by a variety of long chain saturated
and unsaturated acyl residues. The long chain base
possesses exclusively the p-erythro (25,3R) con-
figuration!1-31,

Sribney and Kennedy!*] succeeded in the enzymatic
condensation of CDP-choline and ceramides to
sphingomyelin. However, only ceramides with long
chain bases of the threo-configuration substituted
with short chain acyl residues acted as substrates.
So far naturally occurring sphingomyelin has not
yet been synthesized in vitro. Whether this pathway
proposed for sphingomyelin biosynthesis and
demonstrated with threo-ceramides substituted
with short chain fatty acids is of major biological
significance or whether a different pathway leads
to the synthesis of sphingomyelins with the p-
erythro long chain bases remains to be established
in future studies,

Besides this biosynthetic mechanism, which is
analogous to the phosphatidylcholine synthesis,
Brady et al.1®] formulated an additional reaction
which should yield sphingomyelin by an acyl
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Phosphorylcholin hydrolysiert. Die langkettigen
Basen werden fiir die Ceramid- und Sphingo-
myelinsynthese wiederverwertet, wohingegen das
Phosphorylcholin hauptsiichlich in Phosphatidyl-
cholin eingebaut wird.

I1I. Untersuchungen in vivo und in vitro mit
doppelt markiertem Dihydrosphingomyelin ([*H)-
Base und [methyl-**C]Cholin) und Sphingomyelin
bewiesen fernerhin, dafl keine Deacylierung von
Sphingomyelin zu Sphinganyl- bzw. Sphingenyl-1-
phosphorylcholin stattfindet.

Wir folgern aus unseren Isotopen-Experimenten in
vitro und in vivo, daB} Sphinganyl- und Sphingenyl-
1-phosphorylcholin weder als Zwischenprodukt der
Biosynthese noch des Abbaus des Sphingomyelins
eine Bedeutung zukommt.

transfer to sphingenyl-1-phosphorylcholine. The
same author proposed an analogous acylation of
psychosine (E-galactosyl-sphingenine) by an enzyme
present in the particulate (microsomal) fraction of
brains of 14 day old ratsl®l,

Fujino and Negishil?) investigated the reaction
suggested by Brady er al.[®) with mouse brain par-
ticulate fractions and claimed that erythro- and
threo-sphingenyl-1-phosphorylcholine can function
as acyl acceptors. The authors reported on the
isolation of these two acceptors after acid hydro-
lysis according to Kallerl8! (see however ““Pre-
paration of substrates™).

Should the acylation of sphingenyl-1-phosphoryl-
choline be of any importance for the de nove
synthesis of sphingomyelin the transfer of phos-
phorylcholine from CDP-choline to the long chain
base would be the necessary first step.

In addition a deacylation-reacylation mechanism
analogous to the mechanism established for phos-
phatidylcholine and -ethanolaminel®11) could be
visualized. As in the case of the phospholipids such
a process would not give rise to a net synthesis but
would allow a modification of the sphingomyelin

S Brady, R. O. (1962) J. Biol. Chem. 237, PC 2416—2417.
7 Fujino, Y. & Negishi, T. (1968) Biechim. Biophys.
Acta 152, 428 —430.

8 Kaller, H, (1961) Biochem. Z. 334, 451 — 456,

9 Lands, W. E. M. (1960) J. Biol. Chem. 235, 2233—
2237.

10 Stoffel, W., Schiefer, H. G. & Wolf, G. D. (1966)
this J. 347, 102—117,

11 Van den Bosch, H., Van Golde, L. M. G., Eibl, H. &
van Deenen, L. L. M. (1967) Biochim. Biophys. Acta
144, 613—623.



























