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Summary: [1-'*C]Dihydrosphingosine (Sphinga-
nine) and [1-'4C]dihydrosphingosine-1-phosphate
are rapidly degraded in the rat. [1*C]Phosphoryl-
ethanolamine is the predominant degradation pro-
duct isolated from the aqueous extract of the liver.
Also small amounts of labeled free ethanolamine,
phosphoryl choline and choline, the latter represen-
ting the fully methylated derivatives of ethanol-
amine, have been isolated.
Phosphorylethanolamine is incorporated to a large
extent into phosphatidylethanolamine, phosphoryl-
choline into phosphatidylcholine and sphingo-
myelin.

Zusammenfassung: Sroffwechsel der Sphingosin-
basen, X. Abbau wvon [I-'*C)Dihydrosphingosin
( Sphinganin), [1-'*C)2-Amino-1.3-dihydroxy-heptan
und [1-YAC)Dihydrosphingosinphosphat ( Sphinganin-
phosphat) in Rattenleber. [1-1*C]Dihydrosphingosin
(Sphinganin) und [1-4C]Dihydrosphingosin-1-
phosphat werden in der Ratte schnell abgebaut.
Dabei wird iiberwiegend [14C]Phosphorylithanol-
amin gebildet. Dieses sowie wenig freies Athanol-
amin, Phosphorylcholin und Cholin wurden aus
dem wiiBrigen Extrakt der Leber isoliert und identi-
fiziert. Ein groBer Teil des Phosphorylidthanolamins
wird fiir die Synthese des Phosphatidyldthanol-

Also the metabolism of a short chain homologue of
dihydrosphingosine, [1-14C]2-amino-1,3-dihydroxy-
heptane has been studied. Regardless of its chain
length this base is also rapidly degraded to phos-
phorylethanolamine, which again was isolated in
free form or incorporated into the base moiety of the
phospholipids phosphatidyl ethanolamine and
phosphatidyl choline and into sphingomyelin. The
short chain base is not incorporated as base into the
sphingolipids ceramide and sphingomyelin; the only
sphingolipids being labeled in short term experi-
ments with labeled sphingosine bases.

amins, des Phosphatidylcholins und Sphingomyelins
verwendet.

Ferner wurde der Stoffwechsel eines kurzkettigen
Homologen des Dihydrosphingosins, das [1-14C]-
2-Amino-1.3-dihydroxy-heptan untersucit. Auch
diese Base wird rasch zu markiertem Phosphoryl-
dthanolamin abgebaut. Eswurde teils in freier Form,
teils als Base der Phospholipoide isoliert. Das kurz-
kettige Dihydrosphingosin-Homologe wird nicht in
die Ceramide und Sphingomyeline, die beiden ein-
zigen markierten Sphingolipoide, in Kurzzeit-Ex-
perimenten mit markierten Sphingosinbasen ein-
gebaut.
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Enzyme:

Phospholipase C, phosphatidylcholine cholinephosphohydrolase (EC 3.1.4.3)
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Earlier investigations in this laboratory have demon-
strated conclusively that labeled dihydrosphingo-
sine and sphingosine (4-sphingenine) bases are de-
graded in the rat*-3 and in Hansenula ciferrii* to two
fragments: a) a C;¢ fragment, that has been isolated
as palmitic acid or, in the case of phytosphingosine,
as a-hydroxy palmitic acid and b) a Cg unit, derived
from carbon atom 1 and 2 of the long chain sphin-
gosine bases, the functional groups of which are
unaltered during the degradation and which we
identified as ethanolamine and phosphoryl ethanol-
amine. Using [1-3H;3-1C]dihydrosphingosine we
observed that the tritium labeled ethanolamine
derived from this base was rapidly and in high yield
incorporated into both phosphatidyl ethanolamine
and, as the fully methylated derivative choline, to a
minor extent into phosphatidyl choline and sphin-
gomyelin3. 1-3H labeled sphingosine also yields
free ethanolamine, phosphoryl ethanolamine and
the methylated derivative choline. These again are
incorporated as the bases of phosphatidyl ethanol-
amine, phosphatidyl choline and sphingomyelin®.
Ethanolamine as a degradation product of phyto-
sphingosine (4-p-hydroxysphinganine) has also
been isolated from the yeast Hansenula ciferrii®.
The rapid appearance of phosphoryl ethanolamine
and its considerable incorporation in phospho-
lipids suggested to us that the long chain sphingo-
sine bases are first phosphorylated in position 1 and
then cleaved to phosphoryl ethanolamine and the
C¢ fragment. Based on the rapid degradation of
3-oxodihydrosphingosine, which we isolated as the
first intermediate in the biosynthesis of dihydro-
sphingosine’, we proposed that this 3-oxo-com-
pound might also be an intermediate in the degra-
dation of dihydrosphingosine®. In our previous ex-
periments in vivo the Cyg fragment always proved to
be palmitic acid.
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However our recent studies in virro on the degrada-
tion of [1-14C}-, [3-14C]dihydrosphingosine phos-
phate and [3-3H;3-14C]dihydrosphingosine clearly
showed that these compounds are degraded to
phosphoryl ethanol and palmitaldehyde, the
latter being rapidly oxidized to yield palmitic acid.
In degradation studies with rat liver subcellular
fractions [3-3H:3-19C]dihydrosphingosine releases
[I-3H;1-4C]palmitaldehyde with a 3H/4C ratio
close to that of dihydrosphingosine!.

These investigations in vitre were prompted by stu-
dies in vivo using [1-14C]2-amino-1,3-dihydroxy-
heptane, [1-19C]dihydro- and [1-!4C]dihydrosphin-
gosine phosphate as substrates. The results of these
experiments are reported in this paper.

Results

Degradation of [1-'4Cldihydresphingosine in vivo

1-14C labeled dihydrosphingosine (30 umoles, spec.
activity 5.75 - 10° dpm/umole) was injected into the
tail vein of an adult rat and the respiratory 4COs2
measured as described before?. After three hours
only 0.50%, of the administered radioactivity was
recovered as 1*COz and 1.63 % of the radioactivity
was found in the urine. The urine contained no
dihydrosphingosine. The only labeled compound
was ethanolamine as shown by paper chromato-
graphy (solvent system: phenol/water/acetic acid
80:20:1). 18% (3.1 - 105 dpm) of the injected ra-
dioactivity was extracted with the lipids from the
liver. The total lipid mixture was separated by co-
lumn chromatography on silicic acid as described
before2. The diagram of the eluted radioactive frac-
tions is shown in Fig. 1 and in the table.

The purified fractions were then further analyzed in
order to locate the labeled fractions in the respec-
tive lipid classes. The ceramide was hydrolyzed with
aqueous methanolic HCI®. The long chain bases were
separated by thin layer chromatography and deter-
mined!®, Ceramide contained 87% of the radio-
activity as dihydrosphingosine and 139 as sphin-
gosine. The fatty acids were not labeled. When
phosphatidyl ethanolamine was treated with phos-
pholipase C from Bac. cereus we found that the
total activity of the phospholipid resided in the
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