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Abstract— Sphingolipids play important roles in cell regulation and signal transduction. Recently. a
sphingomyelin cycle has been described in which activation of neutral sphingomyelinase leads to the
breakdown of sphingomyelin and the generation of ceramide. Ceramide, in turn, has emerged as a
candidate intracellular mediator for the action of certain cell agonists and has muiltiple biologic actions.
Ceramide is a potent suppressor of cell growth and an inducer of apoptosis. The present studies show
that exposure of IM-9 cells to ceramide resulted in internucleosomal cleavage of DNA, yielding laddered
patterns of oligonucleosomal fragments characteristic of apoptosis. DNA fragmentation induced by
ceramide was also confirmed by diphenylamine assay. The effect of ceramide on cell cycle progression
was also studied. The addition of ceramide increased G, phase distribution in cell cycle. Cell cyclere-
lated cyclin D; gene expression was decreased in a time-dependent manner. These results suggest
that apoptosis induced by ceramide is related to cell cycle associated with the alteration of cell cycle in

IM-9 cells.
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Fig. 1 - Viability of IM-9 cells by ceramide. Cells were
grown in 10% FBS-supplemented media (A) or
serum-free media supplemented with insulin (5
mg/l) and transferrin (5mg/l) (B). Cells were
treated with ethanol vehicle or with the in-
dicated concentration of Cyceramide for 3 days.
Percentage viability was determined by trypan
blue dye. The results shown are representative
of three seperate experiments. (@ —e: Control,
O0—0O: 5uM Ceramide, X—x: 10 uM Ceram-
ide, w—m: 20 uM Ceramide).
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Fig. 2— Time- and concentration- dependent DNA frag-
mentation by Cyceramide in IM-9 cells. Frac-
tional solubilized DNA was quantitated by Di-
phenylamine assay. The results shown are
representative of three seperate experiments.
(®#—e: Control, ©—0: 5 uM Ceramide, Xx—X:
10 uM Ceramide, ®—m: 20 pM Ceramide).
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Fig. 3—DNA ladder by ceramide in IM-9cells. Cells
were grown in serum-free media for 24 hr in
the presence of ethanol vehicle or Csceramide
(10 uM). DNA was analyzed by elec-
trophoresis on a 1.5% agarose gel and stained
ethidium bromide(0.5 pg/ml). (a: Control, b:
Ceramide).
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Fig. 4 —Effects of ceramide on cell cycle. IM-9cells
were treated with Csrceramide(15uM) or
ethanol vehicle for the indicated time. Cells
were fixed, stained and analyzed described
under "Method’.

a b c d

Fig. 5— Effects of ceramide on cyclin D; gene ex-
pression in IM-9cells. Cells were treated with
sceramide(15 UM) or ethanol vehicle for the
indicated time. Total cellular RNA was iso-
lated and analysed by northern blotting. (a: 0

hr, b: 4hr, ¢: 8hr d: 15hr).
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