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Tricin (4’ ,5, 7-trihydroxy-3’ ,5" —dimethoxyflavone), a naturally occurring flavone,
has anti—inflammatory potential and exhibits diverse biological activities including
antigrowth activity in several human cancer cell lines and cancer chemopreventive effects
in the gastrointestinal tract of mice. The present study aimed to investigate the
biological actions of tricin on hepatic stellate cells (HSCs) in vitro, exploring its
potential as a treatment of liver fibrosis, since HSC proliferation is closely related
to the progression of hepatic fibrogenesis in chronic liver diseases leading to
irreversible liver «cirrhosis and hepatocellular carcinoma. Tricin inhibited
platelet—derived growth factor (PDGF)-BB-induced cell-proliferation by blocking cell
cycle progression and cell migration in the human HSC line LI90 and culture—activated
HSCs. It also reduced the phosphorylation of PDGF receptor and the downstream signaling
molecules ERK1/2 and Akt, which might be due to its tyrosine kinase inhibitor properties
rather than inhibition of the direct binding between PDGF-BB and its receptor. Our
findings suggest that tricin might be beneficial in HSC-targeting therapeutic or
chemopreventive applications for hepatic fibrosis.
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Fig. 1. Chemical structure of tricin.
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Fig. 2. Effects of tricin on IL90 cell line. (A, B) Serum-starved L190 cells were
stimulated with 10% FBS or PDGF-BB (10 ng/mL) in the presence or absence of
tricin at the indicated concentrations for three days. Values indicate the relative
number of cells (+=SD) compared to the control well (vehicle supplemented with
0.2% FBS, set at 1.0) (A). Shaded histogram in flow cytometric analysis represents
intracellular ROS levels of each sample compared with control (vehicle alone, open
histogram). Representative data from three independent experiments are shown (B).
(C) PDGF-BB-induced migration ability of L190 cells evaluated in the presence or
absence of tricin using matrigel-coated transwell. Mean numbers (£SD) of cells
migrated after 24 h are shown. *p<0.05, **p<0.01, 1p<0.005 vs. cells without tricin
treatment. (D) Serum-starved L190 cells stimulated with PDGF-BB (10 ng/mL) or
TGF-b1 (8 ng/mL) in the presence or absence of tricin for 24 h. Relative expression
of collagen-a1(l) mRNA compared to control unstimulated well (vehicle alone, set
at 1.0) after normalization to GAPDH or 18S rRNA expression is shown. (E) L190
cell extracts prepared after three days incubation with or without tricin. Indicated
proteins were detected using western blotting.
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Fig. 3. Inhibitory effects of tricin on PDGF-BB-induced cell proliferation and
PDGF-Rb signaling pathways. Serum-starved LI190 cells were stimulated with
PDGF-BB (10 ng/mL) in the presence or absence of tricin at indicated
concentrations. (A) Representative histograms of cell cycle profiles at 24 h
incubation following PI DNA staining and flow cytometry are shown from three
independent experiments with similar results. (B) ELISA analysis of BrdU
incorporation after 24 h incubation. % ratio of BrdU incorporation compared to
cells without tricin. Mean values (=SD) of triplicate wells are shown. *p<0.05,
**p<0.005 vs. cells without tricin. (C,D) After 48 h (C) or 10 min (D) incubation,
cell extracts were prepared and analyzed using western blotting. Positive control for
apoptosis in (C) prepared from L190 cells treated using CPT-11 and ultraviolet
radiation.
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Fig. 4. Effects of tricin on culture-activated HSCs. (A) Serum-starved HSCs were
stimulated with PDGF-BB (10 ng/mL) in the presence or absence of various doses of
tricin. ELISA analysis of BrdU incorporation after 24 h incubation. % ratio of BrdU
incorporation compared to cells without tricin. Mean values (+SD) of triplicate,
**p<0.01 vs. cells without tricin. (B,C) Serum-starved HSCs untreated or treatedwells
are shown. *p<0.05 with tricin at indicated concentrations. After 2 h incubation (B) or
the indicated times (C), PDGF-BB (final concentration, 10 ng/mL) was added except
for the control well. Cell lysates were prepared after 10 min stimulation, and given
proteins were detected using western blotting (B). p-PDGF-Rp was detected with IP-
western blot using anti-p-tyrosine and anti-PDGF-Rp antibodies (C). (D) Serum-

starved HSCs were exposed to 25 uM tricin for 10 min, 2 h, or 18 h, washed (lanes 3-5)

or left exposed (lane 6), then stimulated with PBGF-BB for 10 min. Cell lysates were

used to detect p-PDGF-Rp by western blotting with anti-p-PDGF-R (Tyr751) Ab or by

IP-western as for (C). IB; immunoblotting, WCL; whole cell lysate.

Fig. 5. Effects of tricin on PDGF-BB-
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BB (1,000 ng/mL). % ratio of [*251]-
PDGF-BB-specific binding at 4° C (A,B)
or37° C (A) compared to cells without
tricin. Mean values (£SD) of triplicate
wells are shown. *p<0.05, **p<0.01 vs.
without EGCG treatment. (C) Serum-
starved HSCs were exposed to 25 uM
tricin for 24 h, then washed in fresh
serum-starving medium. [12°1]-PDGF-BB
specific binding examined using various
concentrations of [1251]-PDGF-BB at

4° C.Results are presented as specific
binding curves with mean blots and
scatchard analysis format.
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Fig. 6. Effect of tricin on PDGF-Rp kinase activity. (A)
HSCs were incubated in the presence or absence of 25 uM
tricin for 24 h, then HE stained. Representative
photographs from microscopy are shown. (B) In vitro
kinase assay using recombinant PDGF-Rf tyrosin kinase
(100 or 200 ng/well) performed in the presence or absence
of various concentrations of tricin. Mean kinase activity
(*=SD) detected as luminescence signal shown from
triplicate wells.
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