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Determination of Monoglycoceramides in Biological Samples
using Enzymatic Deacylation and Reverse-phase HPLC
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Abstract — Glycosphingolipids are structural components of mammalian cell membranes and are involved in essential cel-
lular physiology such as cell-cell interaction, recognition, transmembrane signaling, proliferation and cell death. In this study,
the simple quantitative method of monoglycoceramides-containing glucosylceramide and galactosylceramide was developed.
The glycosylceramides extracted from culture cells and rat plasma were resolved by TLC, deacylated by SCDase and ana-
lyzed by HPLC-fluorescence detector at an excitation wavelength of 340 nm and an emission wavelength of 455 nm. Limit
of detection was approximately 0.1 pmol and limit of quantification was about 1 pmol for both monoglycoceramide standards.
The recoveries of standard glucosylceramides from intra- and inter-day assays were 113.8 and 88.8% and those of galac-
tosylceramides were 110.7 and 123.9%, respectively. The monoglycoceramide contents of SW-620 cells and rat plasma were
141.5+5 pmol/1x10° cells and 3.9+0.3 uM, respectively. The present analytical method provides a reproducible quan-
tification and total content of monoglycoceramide which may be as a potential biomarker for lipid imbalance-related human

diseases.
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Fig. 1 - Chemical structures of sphingolipids. Structures of sphingolipids include glucosylcermide, galactosylceramide, sphingosine,

dihydrosphingosine, ceramide-1-phosphate and ceramide.
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Fig. 2 — Separation of sphingolipids by TLC and HPLC. (A)
Sphingolipids were resolved by TLC. (B) Monoglycoceramide
was separated from sphingosine and dihydrosphingosine by
HPLC.
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Table I-Intra-day and inter-day validations for determination of
glucosylceramide and galactosylceramide

Glucosylceramide
Added amount Measured cvb Recovery
(uM) (mean=SD?) (%) (%)
Intra-day (n=5)
1.00 1.15+0.08 6.95 118.52
10.00 9.59+0.16 1.67 89.10
20.00 19.85+0.69 3.48 113.83
Inter-day (n=5)
1.00 0.98+0.04 4.08 131.08
10.00 10.59+0.51 4.82 124.89
20.00 18.97+0.25 1.32 88.81
Galactosylceramide
Added amount Measured cvP Recovery
(uM) (mean=+SD?) (%) (%)
Intra-day (n=5)
1.00 0.94+0.06 6.38 85.22
10.00 9.65+0.29 3.01 128.20
20.00 19.21+1.16 6.04 110.76
Inter-day (n=5)
1.00 1.01+0.07 6.93 81.42
10.00 10.44+0.54 5.17 139.50
20.00 20.11+1.03 5.12 123.97

3Standard deviation. Coefficient of variation.

B (CHCI3 : MeOH=2:1) %! Bligh and Dyer %' (CHCI3:
MeOH=2: D)ellA] ARg-d 581 &} ollehs-S Alg-ato] vk
Az 2l 3H "o 2R ddAlErol =] 2 8-S v
SR h2) A% wl TLCRFE whdAgnlo)= 8314
o] AMgE gzl hdAlehlo] =] HPLC 334
7} guz/del wEl ool AolE HolX] ASkTH(Table ).
wpeba], 2 Aol AP RS flst] AH &
ol olghe-& ARgaldar, TLC H3 4 2oy ddagnlo]
o] AggHE HE ] S8R vghe-S ARSI

dHAE T HEAMEO0IE HY
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Table II - Monoglycoeramide extraction efficiencies of solvent systems in SW-620 cells and rat plasma

Solvent systems for

Solvent systems for HPLC peak area of

lipid extraction (v/v) TLC elution (v/v) monoglycoceramide

CHCl;: MeOH=2:1 CHCl;: MeOH=2:1 1671070290587

SW-620 CHCl;: MeOH=2:1 MeOH 1625098387112
Cells CHCly: MeOH=1:2 CHCl;: MeOH=1:2 15271920+79713
(n=5) CHCl;: MeOH=1:2 MeOH 1574339298456
EtOH MeOH 1673475691934

CHCl;: MeOH=2:1 CHCl;: MeOH=2:1 22710572+84551

Rat CHCl;: MeOH=2:1 MeOH 1973727199871
Plasma CHCl;: MeOH=1:2 CHCl;: MeOH=1:2 17946883 +93938
(n=5) CHCl;: MeOH=1:2 MeOH 19968295+81556
EtOH MeOH 22270510+88664

J. Pharm. Soc. Korea



wEAElRle|= 24 359

(A) SW-620 cells

10.07mv
8.04
6.04
4.04
2.0
0.0

Monoglycoceramide

(+) Internal standard

Dihydrosphingosine (I.S)k

5.0

10.0mV
8.01
6.0 1
4.04
2.0
0.0

Relative fluorescence intensity

10.0 150

UAX

(-) Internal standard

(B) Rat plasma

10.0 7 mV
8.0 1
6.0

0.0

10.0 15.0

Retention time (min)

(+) Internal standard

4.0 1 Monogchoceramide]\Dihvdrosphingosine (I-S)/L
20 7

50

10.0 | m¥
8.01
6.0
4.0
2.01
0.0

Relative fluorescence intensity

10.0 15.0

(-) Internal standard

AN

10.0 150

Retention time (min)

Fig. 4 — Monoglycoceramide contents of SW-620 cells and rat plasma. (A) SW-620 cells were harvested, and (B) blood was withdrawed from
Sprague-Dawley rats and plasma was prepared by centrifugation at 3,000xg for 10 min. The biological samples were analyzed with
or without 200 pmol dihydrosphingosine as an internal standard.
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