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Environmental signals trigger cells either
enter cell cycle progression or apoptotic
pathway. Our previously studies indicated
that ceramide could inhibit PI3K/Akt
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pathway and ERK signal pathway. In
addition, ceramide induced 101 T-hybridoma
apoptosis also reduced the percentages of
cells within S and G2/M phases. Treatment
of 101 T hybridoma cels with lithium
chloride showed activation of Akt and ERK
pathways, and enhancement of cells within S
and G2/M phases. Lithium could block
ceramide-mediated apoptosis and the effect
on downregulation of ERK signal pathway,
however, lithium could not interfere with the
ceramide-mediated suppression of Akt
activation. Further investigation revealed that
lithium partially reversed ceramide-mediated
low percentages of S and G2/M phases.
These results indicated that lithium
stimulated ERK pathway and promote cells
going to S and G2/M phases. In search for
the downstream target of ERK, studies
indicated that ceramide suppressed, but
lithium enhanced Hsp70 expression. The role
of Hsp70 involved in lithium-mediated cell
cycle progression need to be investigated.

cell cycle
proliferation
differentiation
(apoptosis)
Ras/Raf/IMEK/ERK Phospho-

inositide 3-kinases (Pl 3-K)/Akt



growth arrest
Ras/Raf/MEK/MAPK Pl
3-K/Akt
Akt
ERK
101 T
Pl 3-kinase/Akt
ERK
100 T
(Fig. 1) Pl 3- kinase/Akt
(Fig. 2) ERK
(Fig. 3)
Pl 3- kinase/Akt
ERK
(Fig. 1)
ERK
(Fig. 3) Akt
(Fig. 2)
% 50
% 20
g 10
Cer{ M) 0 20 ) 80 Iv]

Fig. 1. Ceramide induces 10l cell apoptosis which is inhibited by
LiCl. 10l cells (1x10% were cultured with various dose of
ceramide in the presence or absence of various dosed of LiCl for 6
hours. The percentage of apoptotic cells were determined by
propidium iodide staining followed by flow cytometric analysis.
DNA were extracted from 101 cells and the DNA fragmentation was

detected by agarose gel electrophoresis.
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Fig. 2. Ceramide downregulates Akt phosphorylation which can
not be reversed by LiCl. 10l cells were cultured with or without
40 puM ceramide in the presence or absence of 20 mM LiCl for 2
hours. Cell lysates were prepared and the levels of phosphorylated
Akt and Akt protein were detected by Western blots.
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Fig. 3. Ceramide downregulates MEK/ERK phosphorylation
which can reversed by LiCl. 10l cells were cultured with or
without 40 uM ceramide in the presence or absence of 20 mM LiCl
for 2 hours. Cell lysates were prepared and the levels of
phosphorylated Raf, MEK, ERK, Akt and theirs protein were
detected by Western blots.
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Fig. 4. Ceramide reduced ratio of S and G2/M phases which is
inhibited by LiCl. 10l cells (1x10°) were cultured with 40 pM of
ceramide in the presence or absence of 20 mM LiCl for 6 hours.
Cels were stained with propidium iodide followed by flow
cytometric analysis.
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Fig. 5. Ceramide downregulates Hsp70 expression which can
reversed by LiCl. 10l cells were cultured with or without 40 uM
ceramidein the presence or absence of 20 mM LiCl for 5 hours.
Cell lysates were prepared and the levels of Hsp70 and p-actin was
detected by Western blots.
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Fig. 6. Ceramide induces 10! cell apoptosis which is inhibited by
LiCl. 10l cells (1x10% were cultured with various dose of
ceramide in the presence or absence of various dosed of LiCl for 6
hours. The percentage of apoptotic cells were determined by
propidium iodide staining followed by flow cytometric analysis.
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