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Tanshinone ITA from Salvia miltiorrhiza Induces Heme Oxygenase-1 Expression and Inhibits Lipopolysaccharide-Induced
Cyclooxgenase-2 Expression in RAW 264.7 Cells
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Tanshinone ITA; Cyclooxygenase-2; Heme oxygenase-1
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Tanshinone IIA is a direrpene isolated from Salvia miltiorhiza root and has been shown to inhibit inducible nitric oxide (iNOS)
expression and nitric oxide production in RAW?264.7 cells. However, the mechanisms by which Tanshinone IIA inhibits iNOS
expression have not been elucidated. We previously found that Tanshinone IIA also inhibited cyclooxygenase-2 (COX-2) protein
expression in lipopolysaccharide (LPS)-activated murine RAW 264.7 macrophages. Given Tanshinone IIA also exhibits antioxidant
activity and prevents DNA damage induced by lipid peroxidation in liver cells, we hypothesized that the inhibitory effect is mediated
through the induction of heme oxygenase-1 (HO-1) expression. Indeed, our pilot studies revealed that Tanshinone ITA induced HO-1
expression in time and dose dependent manners. In the present proposal, we propose to investigate the molecular mechanisms by
which Tanshinone ITA exerts its inhibitory effects on iNOS and COX-2 induction by LPS. Our specific aims are as follow: Specific
aim #1. To delineate the mechanisms by which Tanshinone IIA inhibits LPS-induced COX-2 and iNOS expression in RAW 264.7
cells. NF- B and AP-1 are critical transcription factors in LPS-induced iNOS and COX-2 expression in RAW 264.7 cells. PKC,
ERK, p38 MAPK, and JNK are upstream signaling kinases for the induction of AP-1 transcription. We will investigate whether any of
these signaling pathways or NF- B activation are regulated by Tanshinone IIA. Specific aim #2. To investigate the signal pathway of
Tanshinone [TA-induced HO-1 expression. It is becoming evidenced that induction of HO-1 expression is mediated through
translocation of a redox-sensitive transcription factor Nrf2 (NF-E2 related factor 2) from cytosol to nuclei. We will examine the
ability of this compound to activate Nrf2 and induce HO-1 expression. Further, HO-1 can be induced by increasing of intracellular
ROS level. We will examine whether incubation of cells with Tanshinone IIA increased the intracellular ROS level. We will also
examine whether increase of endogenous antioxidant by adding 1-N-acetylcysteine (I-NAC) would attenuate the HO-1 expression.
Specific aim #3. To investigate the role of HO-1 and its reaction products on LPS-induced iNOS and COX-2 expression in RAW
264.7 cells. We will use pharmacological inhibitor of HO-1, siRNA or dominant negative mutant of HO-1 to elucidate the role of
HO-1 in this effect. We will also alter the HO-1 levels by the known HO-1 inducer, hemin, or the known inhibitor, tin protoporphyrin,
to investigate the effect of HO-1 on LPS-induced COX-2 and iNOS expression. We will also examine the role of CO by adding CO
releasing molecule, tricarbonyldichloro-ruthenium (II) dimmer, or CO scavenger, hemoglobin, to examine the effect of Tanshinone
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