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Effect of Ceramide on Cell Growth and Cell
Cycle Related Proteins in U-937 Cells

Jae Hoon Lee, Kwan Soo Choi and Mie Young Kim'
*College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract— Ceramide, a product of sphingomyelin hydrolysis, has been proposed as a lipid second mes-
senger mediating antiproliferative activation. In this study. we examined the role of the cell cyclere-
lated proteins in the ceramide-mediated growth suppression. Treatment of U-937 cells with Cr
ceramide(N-acetylsphingosine) resulted in growth suppression in a time- and concentration de-
pendent manner. Ceramide induced concentration-dependent dephosphorylation of retinoblastoma
gene product (Rb). Rb remains hypophosphorylated in synchronized cells even after serum stimu-
lation in the presence of ceramide. Ceramide decreased the expression of cyclin D, and cyclin E levels.
These results suggest that antiproliferative effect of ceramide is associated with hypophosphorylation
of Rb and decreased expression of cyclin D1 and cyclin E.
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1— Time(A)- and concentration(B)-dependent
growth inhibition by ceramide, U-937 cells
were treated with ethanol vehicle or various
conentrantion of Cyceramide for 24 hr.
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Fig. 2 — Effect of ceramide on Rb dephosphorylation. U-
937 cells were treated with the indicated con-
centration of Csceramide for 24 hr. The status
of Rb dephosphorylation was determined by
Western blot analysis as described under
"Materials and Methods” .
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Fig. 3 —Effet of ceramide on Rb dephosphorylation in
synchronized U-937 cells. The cells were grown
in RPMI 1640 plus 0.2% FBS for 72 hr and refed
with 10% FBS. Csceramide (20 uM) was sub-
sequently added and incubated for 24 hr. West-
ern blot using polyclonal anti-human Rb an-
tibody was carried out according to the method
as described under "Materials and Methods (a
Normal-growing cell, b. Ohr, ¢. 8hr, d. 24 hr aft-
er addition of C;ceramide, e. 24 hr after addition
of ethanol vehicle.).
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Fig. 4 — Effect of ceramide on the expression of cyclin D,
(A) and cyclin E (B). U-937 cells were treated
with various concentration of Csceramide for 24
hr and were analyzed for the expression of cyc-
lin Dy and cyclin E by Western blot analysis as
described under "Materials and Methods'.
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