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Characteristics of Ceramide Monohexoside (CMH) in the Brain
of Rat and Yellowfin Horse Mackerel

Sanae TAO and Nobuko TANAKA

Glycolipids closely mediate many biomembrane functions such as cell recognition,
multiplication, differentiation, intercellular adhesiveness, etc. so as to closely relate to the
metabolism. Therefore, studies on glycolipids have been vigorously pursued in recent years-from
the molecular physiological viewpoint.

Since high-pressure liquid chromatography (HPLC) has been a very useful method to separate

. and purify lipids, we attempted to apply HPLC to purify glycolipids which shows the hydroph1hc1ty
and the hydrophobicity.

For the first step, some glycolipids were extracted from the brain of rat and yellowfin horse
mackerel to clarify their constituent elements. .

CMH exists in high concentrations in the brain as the principal component of neutral
glycosphingolipids. The analysis revealed that CMH isolated from rats and yellowfin horse
mackerels consisted of the same two components. We named the isolated component of the higher
Rf value on TLC as CMH-1, and the lower Rf value as CMH-2.

CMH in the brain of rat c0n51sted of 16% of CMH-1 and 84% of CMH-2, but in yellowfin
horse mackerel, CMH-1 had a high level (78%).

CMH in the rat brain consisted of nearly 95% of galactose, and the yellowfin horse mackerel
brain consisted of 100% galactose.

The sugar composition of CMH in the brain is predominantly galactose over glucose in the
cerebral functionality irrespective of animal species.

The principal fatty acids of CMH of rat have carbon chains of h24:0 (46;1%), and the ratio of
hydroxyl fatty acids is higher (72.6%). In comparison with these Valueé, the principal fatty acids
of yellowfin horse mackerel have carbon chain of 24:1 (48.7%), and the ratio of unsaturated fatty
acids was higher than those of rat.

The composition of fatty acid of CMH in the brain of yellowfin horse mackerel was clearly
different from CMH of rat.

Key words: brain (J4), cell membrane (HHIHE), ceramide monohexoside (CMH), composition of
fatty acid (HEEIEESBE), thin-layer chromatography (T L C)
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Chromatogram of Neutral

Thin-layer
Glycosphingolipid(NGL) in the Brain of Rat .

Lanes: 1, reference CMH and Ceramide dihexoside
(CDH); 2, Total NGL in the Brain; 3, eluted fraction
with CHCl3;—CH3;OH=95/5(v/v); 4, CMH -1 in the
Brain; 5, CMH—-2 in the Brain; 6, CDH in the
Brain; 7, eluted fraction with CHCl3—CHzOH=
50/50(v/v).

The plate was developed with CHCiz—CH;0H

—0.2%CaCl,(65:25:4), sprayed with orcinol—H>S04

reagent.
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Fig. 2 Thin-layer Chromatogram of Total NGL in the
Brain of Yellowfin Horse Mackerel
Lanes: 1, reference CDH; 2, reference CMH;
3, Total NGL in the Brain; 4, eluted fraction with
CHCl3—CH30H=95/5(v/v); 5, CMH-1 in the
Brain; 6, CMH—2 in the Brain; 7, eluted fraction
with CHCIlz — CH30H = 50/50(v/v}.
The plate was. developed -with CHCl;— CH;0H
—0.2%CaCl;(65:25:4), sprayed with orcinol —H;SO
4 reagent.

Table 1 CMH Compositions in the Brain of Rat and
Yellowfin Horse Mackerel '

Compositions (% of total CMH)
Rat Yellowfin Horse Mackerel
CMH-1 16 78

"CMH-2 84 22
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elution number

Elution Pattefn of Total NGL in the Brain ’of Rat

Lanes; 1, references CMH; 2, Total NGL in the Brain.
The plate was developed with CHCl3—CH3z0H —-0.2%CaCl,
(65:25:4), sprayed with orcinol —H,S0, reagent.
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Fig. 4 Sugar Composition of CMH—1 and CMH -2 in

the Brain ‘of Rat and Yellowfin Horé_e Mackerel
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Fig. 5 Fatty Acid Composition of Total CMH in the Brain
of Rat and Yellowfin Horse Mackerel
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Fig. 8 Unsaturated Fatty Acid Composition of

CMH-1 and CMH-2 in the Brain of
Rat and Yellowfin Horse Mackerel
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Fig. 7 Hydroxy Fatty Acid Composition of Total
CMH in the Brain of Rat and Yellowfin
Horse Mackerel
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Total CMH in the Brain of Rat and
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