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Lithium Induces Heme Oxygenase-1 Expression in C6 Glioma Cells
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Lithium has been used to treat bipolar disorder. However, the underneath mechanisms
are not completely elucidated.

In the present study, we investigated whether lithium influences the heme
oxygenase-1 (HO-1) protein level in C6 glioma cells. Lithium induced dose- and
time- dependent manner increases of HO-1 expression in C6 glioma cells.
I-N-acetylcysteine, a free radical scavenger, inhibited lithium-induced HO-1
expression in C6 glioma cells, suggesting reactive oxygen species (ROS) may be
involved in the induction of HO-1 expression. Treatment of cells with Pl 3-Kinase
specific inhibitor, LY294002 or the p38 MAPK specific inhibitor, SB203580, blocked



lithium induced HO-1 expression. However, the specific p42/44 MAPK inhibitor,
PD98059 or the specific JNK inhibitor, SP600125, had no effect on lithium induced
HO-1 expression. In the present studies, Nrf-2 can regulate HO-1 expression goes
through PI3K and MAPK pathway. We find that lithium induced the nuclear
accumulation of Nrf-2. Given HO-1 expression has been linked to anti-inflammatory
effect, we investigated whether treatment of C6 glioma cells with lithium inhibited
LPS-inducible nitric oxide syntheses (iNOS) and nitric oxide (NO) expression.
Lithium can inhibit LPS-induced iNOS and NO expression. Pretreatment with
tricarbony! dichorouthenium 11 (CO donor), inhibited LPS-induced iNOS and NO
expression, suggesting CO mediated the inhibitory effect by lithium, and scavenging
CO with hemoglobin suppressed lithium inhibition in LPS-induced iNOS expression.
In conclusion, these data suggest that lithium can exert an anti-inflammatory effect in
C6 glioma cells through a mechanism involving generation of ROS, activation of
PI3K signaling pathway, Nrf-2 dependent HO-1 induction. Increase of HO-1
expression catalyzes the degradation of heme, which in turn leads to CO production
and suppresses the inhibitory effect of LPS-induced iNOS expression by lithium.



