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Occurrence of Sphingoethanolamine in Millipede,

Parafontaria laminata armigera

Taro HORI!, Chieko HAYATA?, Fumiki NAKATANI?,
Toshio YOSHIDA? and Mutsumi SUGITA?

Sphingoethanolamine (ceramide phosphoethanolamine) was found to be the principal phospho-
sphingolipids in the mesogastropodean snails and the dipterous insects. The presence of
sphingoethanolamine as a major phospholipid constituent in these organisms in unique, since this
phospholipid has been not found or only trace in all other animals investigated so far. In this
communication we describe the isolation and the structural characterization of sphingo-
ethanolamine from the millipede, Parafontaria laminata armigera (phylum Arthropoda, class
Diplopoda). An alkali-stable lipid fraction (10.5g) prepared from the chloroform-metahnol
extracts of the millipede whole tissues was successively fractionated on Sephadex ion-exchange
(QAE- and DEAE-Sephadex) column chromatography and silicic acid (Iatrobeads) column
chromatography. The homogenety of the isolated sphingoethanolamine (36.6mg) was determined
on thin layer plates developed with chloroform-methanol-water (65 : 35 : 6, v/v) and chloroform-
methanol-acetic acid- water (100 :20: 12 :5, v/v). Acid hydrolysis of sphingoethanolamine with
IN HCI for 2hr at 100°C yielded ethanolamine and phosphoethanolamine. The latter was converted
to a trimethylsilyl derivative with bis(trimethylsilyl)acetamide, and analyzed by gas chromato-
graph-mass spectrometer. Phosphoethanolamine was identified by a refernce to the mass spectrum
of the authentic compound. Enzymatic degradation of sphingoethanolamine by phospholipase C
from Cl. perfringens yielded ceramide and phosphoethanolamine. The ceramide moiety was
composed of heptadeca-, octadeca-, nonadeca- and eicosa-4-sphingenine, and their branching
homologues as the sphingoids, and saturated Cis~Cau-acids as the fatty acids. This is the first
report on the presence of sphingoethanolamine in Diplopoda.
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Fig.-1 Thin layer chromatogram of the phospho-

sphingolipid fraction from the millipede,
Parafontaria laminata armigera.
Lane 1, authentic sphingoethanolamine
(ceramide phosphoethanolamine) isolated
from the green bottle fly, Lucilia caesar;
Lane 2, phosphosphingolipid fraction frac-
tionated by QAE- and DEAE-Sephadex
column chormatography; Lane 3, sphingo-
ethanolamine isolated from the millipede,
P. l. armigera by latrobeads column chro-
matography. The plate was developed with
chloroform-methanol-water (65: 35: 6,v/v).
The spots were visualized with ninhydrin
reagent. Neither (&) nor (b) were sphin-
golipids.
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Fig.-2 Infrared spectrum of sphingoethanolamine from the millipede, P. [. armigera, pressed in KBr.

Fig.-3 Thin layer chromatogram of the acidic
hydrolysates of sphingoethanolamine.
Lane 1, a mixture of authentic ethano-
lamine (a) and phosphoethanolamine (b)
; Lane 2, acidic hydrolysates of sphingo-
ethanolamine. The plate was developed with
2-propanol-acetic acid-28% ammonia-water
(5:2:4:3, v/v). The spots were visualized
with ninhydrin reagent. Spots denoted by
% was the remaining unreactive sphingo-
ethanolamine.
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Mass spectrum of trimethylsilyl ether derivative of phosphoethanolamine. The spectrum was

recorded on Shimadzu LKB-9000 at the following conditions; electronenergy 70eV, accelerating
voltege 3.5kV, ionizing current 60 £ A, column (1% OV-1, Chromosorb W 60~80 mesh, 2m x
3mm) temperature 140°C, molecular separator 170°C, ion source 200°C.
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Fig.-5 Thin layer chromatogram of the ceramide
produced from P. [. armigera sphingo-
ethanolamine after hydrolysis by CI.
perfringens phospholipase C. Lane 1,
authentic ceramide obtained from sphin-
goethanolamine of the green bottle fly, L.
caesar; Lane 2, ceramide obtained from
sphingoethanolamine of the millipede, P.
l. armigera. The plate was developed with
chloroform-methanol (90:10, v/v). The
spots were visualized with 50% H:SO..
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Table-1 Fatty acid composition of sphingo-
ethanolamine from the millipede, P. [.
armigera. The gas chromatography was
carried out using the following condi-
tions; column, HiCap-CBPS 5 (25m,
Shimadzu), temp., programmed at 2°C/
min from 180 to 240°C. Data are expressed
as percent of total methyl esters.

Fattyacid %
C15:0 1.6
C16:0 35.8
C17:0 10.5
C18:0 13.4
C19:0 1.7
C20:0 3.4
C21:0 1.7
C22:0 13.5
C23:0 6.0
C24:0 5.3
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Fig.-6 Gas chromatogram of trimethylsilyl de-
rivatives of long-chain bases of sphingo-
ethanolamine from the millipede, P. [.
armigera. Peaks 1, 3, 5 and 7 are presuma-
bly branched heptadeca-, octadeca-,
nonadeca- and eicosa-4-sphingenines; Peaks
2, 4 and 6 are heptadeca-, octadeca- and
nonadeca-4-sphingenines, respectively. The
gas chromatography was carried out
using the following conditions; column,
HiCap-CBPS 5 (25m), temp., programmed
at 2°C/min from 200 to 240°C.
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