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Summary: The chemical syntheses of [3-14C]- and
[1-3Hg]eicosasphinganine are described. The meta-
bolic pathways of eicosasphinganine and its 3-dehy-
dro derivative have been investigated quantitatively
in the adult rat. Intravenously injected [3-14CJeicosa-
sphinganine rapidly liberates *CO2 and [I-1*C]-
stearic acid. The latter is utilized as acyl component
in the phospho- and sphingolipid biosynthesis.
[1-3Hs]Eicosasphinganine on the other hand yields
[BHa]phosphorylethanolamine in the free state or
incorporated into phosphatidylethanolamine. Part
of the Ca-fragment was found as the methyl deriva-
tive (choline) in phosphorylcholine or as the base
component of phosphatidylcholine and sphingo-
myelin.

The Cag-base itself was incorporated to a consider-

Zusammenfassung: Sroffwechsel von Sphingosin-
basen, XII: Eicosasphinganin ( Eicosadihydrosphin-
gosin) und 3-Dehydroeicosasphinganin (3-Dehydro-
eicosadihydrosphingosin). Die chemischen Syn-
thesen von [3-14C]- und [1-*Hz]Eicosasphinganin
werden beschrieben. Der Stoffwechsel des Eicosa-
sphinganins und seines 3-Dehydro-Derivats wurde
in der erwachsenen Ratte untersucht. Aus [3-14C]-
Eicosasphinganin wird nach intraventser Verab-

able extent into ceramides and cerebrosides, where-
as sphingomyelin contained predominantly the
unsaturated eicosasphingenine.

Similarly the reactions of [3-14C]3-dehydroeicosa-
sphinganine have been studied. This compound
arises as intermediate in the biosynthesis of eicosa-
sphinganine. 1t is reduced to eicosasphinganine and
transformed to eicosasphingenine. The transforma-
tion products are therefore qualitatively similar to
those of the experiment with [3-14CJeicosasphinga-
nine except for its more efficient precursor func-
tion for eicosasphingenine. This is predominantly
utilized for the biosynthesis of sphingomyelin. In
general the bishomologous long-chain Czo-base
exhibits the same metabolism as the predominantly
occurring Cig-base.

reichung sehr rasch COz und [1-14C]Stearinsdure
gebildet. Die [1-14C]Stearinsdure wurde als Acyl-
komponente in die Phospholipoide und Sphingo-
lipoide eingebaut. [1-3Hsz]Eicosadihydrosphinganin
hingegen lieferte [*Hz]Phosphorylithanolamin oder
wurde in Phosphatidylidthanolamin eingebaut. Ein
Teil des Ca-Bruchstiicks wurde als methyliertes
Derivat (Cholin) in Phosphorylcholin oder als
Base in Phosphatidylcholin und Sphingomyelin

* For the nomenclature see IUPAC-IUB Commission on Biochem. Nomencl., Biochem. J. 105, 897 [1967]; this

Jjournal 350, 279 [1969].
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Enzymes:

3-Dehydrosphinganine synthetase, acyl-CoA :serine C-2-acyltransferase (decarboxylating), EC 2.3.1.?2, not yet listed
p-3-Dehydrosphinganine reductase, p-sphinganine: NADP oxidoreductase, EC 1.1.1.?2, not yet listed
Phospholipase C, phosphatidylcholine cholinephosphohydrolase, EC 3.1.4.3

Sphinganine-1-phosphate aldolase, sphinganine-1-phosphate alkanal-lyase EC 4.1.2.7, not yet listed

1 XI. Commun.: W, StorreL, D. LEK1M and G. SticHrT, this journal 350, 1233 [1969].
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eingebaut. Die Cz-Base selbst wurde zu einem er-
heblichen Teil in der Ceramid- und Cerebrosid-
fraktion gefunden, wihrend das Sphingomyelin
iiberwiegend deren ungesittigtes Derivat, das
Eicosasphingenin enthiilt.

Analog wurden die Reaktionen des [3-14C]3-De-
hydro-eicosasphinganins untersucht. Diese Verbin-
dung entsteht als Zwischenprodukt in der Biosyn-
these des Cap-Sphinganins und wird durch Reduk-
tion zu Eicosasphinganin und Eicosasphingenin
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umgewandelt. Seine Umwandlungsprodukte sind
daher qualitativ und quantitativ dhnlich denen im
Versuch mit [3-14C]Eicosasphinganin. Bemerkens-
wert ist jedoch seine wesentlich bessere Precursor-
Funktion fiir das Eicosasphingenin als das gesit-
tigte Eicosasphinganin. Die Sphingomyelinsynthese
nutzt vorwiegend das Eicosasphingenin. Ganz all-
gemein zeigt die bishomologe langkettige Base den
gleichen Stoffwechsel wie die vorwiegend vorkom-
mende Cig-Base.

The predominantly occurring long-chain bases in
the different sphingolipid classes are 4-sphingenine
(sphingosine) and sphinganine (dihydrosphingo-
sine), both characterized by their unbranched 18-
carbon-atom skeleton with functional groups at
carbon atoms 1 to 4. Thus sphingosine is p-erythro-
2-amino-octadec-4s-en-1,3-diol and sphinganine is
the saturated base with the same [2S: 3R] confi-
guration.

Recently long-chain bases with 20 carbon atoms
(eicosasphingenine and eicosasphinganine) have
been detected. Eicosasphingenine was first de-
seribed by PROSTENIK and MAJHOFER-ORESCANIN-.
Their presence in bovine brain has since been
reported by STanaCEv and CHARGAFF® and by
KLenk and GIELENY. SamBasivarA0 and McCLUER?
investigated several species (human, calf, rabbit,
dog, rat) and observed the specific occurrence of
Csg-homologues of sphinganine and sphingenine in
gangliosides but these were not specific for any
species. Therefore they proposed to name these
bases gangliosphingenine and gangliosphinganine.
Krenk and Huang® however recently also found
eicosasphingenine in small amounts in ceramides
and sphingomyelins of human brain. The amount
of these Cag-homologous bases in brain gangliosides
increases with age. SWEELEY and MoscaTeLLl? and
StanaéEv and KaTes® detected Cap-phytosphingo-
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sine in yeast cerebrin. Previous studies in vivo in
this laboratory? 10 have demonstrated that the
18 carbon atoms containing bases sphinganine and
sphingenine are degraded into two fragments
a) a Cz-unit, identified as ethanolamine correspond-
ing to carbon atoms 1 and 2 and b) to a Cis-frag-
ment, representing carbon atoms 3 to 18. Studies
in vitro revealed that this cleavage proceeds by an
aldolase type reaction after the phosphorylation of
the primary alcoholic group of sphinganine so
yielding palmitaldehyde and phosphorylethanol-
On the other hand the biosynthesis of these long-
chain bases is started by the condensation of palmi-
toyl-CoA and L-serine forming 3-dehydrosphinga-
nine!2-14, This intermediate is subsequently reduced
by the NADPH dependent p-3-dehydrosphinga-
nine reductase to yield sphinganinel®, In continua-
tion of our previous studies in vive on the meta-
bolism of sphinganine and sphingenine we investi-
gated the metabolic pathways of eicosasphinganine
labelled in position C-3 and C-1, and-its 3-dehydro-
derivative in the rat.

The investigations reported in this paper are con-
cerned with the metabolism of the Cap-base and its
3-dehydro derivative with regard to their combus.
tion to COs, their degradation fragments and the
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