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Role of kallistatin in protecting hepatic stellate cells
against oxidation through inhibition of oxidative stressand
activation of Akt-eNOS signaling
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Abstract: The present study was aimed to investigate the role and mechanisms of kallistatin in protection
against oxidative stress-induced hepatic stellate cell damage. The effects of kalistatin on the viability, the
intracellular superoxide level and Akt, eNOS molecules were investigated in human hepatic stellate cell line
LX-2 and the incompletely activated primary rat hepatic stellate cells. Two different oxidative-stress related
models, the hydrogen peroxide model and the iron-overload model were used in the experiments. The results
show that kallistatin protected the hepatic stellate cells from oxidative damage and repaired the cell damage
by oxidative stress. The main mechanism is antioxidant activity of kallistatin, which can remove the oxidized
substances inside the cells. On the other way, kallistatin activates Akt and eNOS molecules to generate the
antioxidant effect. Our results help to explore new anti-fibrotic targets.
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Figure1 Protection effects of kallistatin (Kal) towards the injury induced by H,0,. A: rHSC; B: LX-2. Hy0;: 300 umol-L ™% GSH:
0.9 umol-L % Kal-L: 0.3 ymol-L % Kal-H: 0.9 ymol-L™". n=6, x+s. ~P<0.01
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Figure 2 Protection effects of kallistatin protein towards the injury induced by Fe-NTA/AA. Kallistatin was added into medium

before the oxidation mode! built. A: rHSC cell, Kal: 0.9 pmol-L™, Fe-NAT: 50 pmol-L ™.

B: rHSC cell, Kal: 0.9 pmol-L ™", Fe-NAT:

500 pmol-L ™% AA: 20 pmol-L™".  C: LX-2 cell, Kal: 0.9 pmol-L™*, Fe-NAT: 500 pmol-L™*, AA: 20 ymol-L™". n=6, X+s. "P<0.05,

“P<0.01
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Figure 3 Therapeutic effects of kallistatin on LX-2 cells towards the injury induced by oxidation.
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Kallistatin was added into medium

after the oxidation model built. A: HyO, treated.  H,05: 300 pmol-L ™%, GSH: 0.9 pmol-L %, Kal-L: 0.3 pmol-L™?, Kal-H: 0.9 pmol-L ™.

B: Fe-NTA/AA treated. Fe-NTA: 500 umol-L ™%, AA: 20 ymol-L %, Kal: 0.9 pmol-L ™%,
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Figure4 Effect of kallistatin on intracellular superoxide levels after H,O, exposure in rHSC (A) and LX-2 (B).

into medium before the oxidation model built.

value of intracellular ROS levelsin rHSC (C) and LX-2 (D).

The red fluorescence represented the reactive oxygen species (ROS) in the cells.
Control, 300 umol-L™* H,0, group, 0.3 and 0.9 umol-L~* Kal group, respectively.
n=3, X=s.
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Figure 5 Effect of kallistatin on intracellular superoxide levels after Fe-NTA exposure in rHSC (A) and LX-2 (B). Kallistatin was
added into medium before the oxidation model built. The red fluorescence represented the ROS in the cells. 1-4: Control, 500
pmol-L~* Fe-NTA group, 0.3 and 0.9 pmol-L ™ Kal group, respectively. Intensity arbitrary units (A.U.) reflecting the relative value of

intracellular ROS levelsinrHSC (C) and LX-2 (D). n=3, X#s.

"P<0.01
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Figure6 Kallistatin protects against oxidation by stimulating Akt and eNOS phosphorylation. Cells were treated with kallistatin (0.9
pmol-L ) in the presence or absence of LY 294002 (1 pmol-L™*) and L-NAME (500 umol-L™) for 30 min. Then the cells were exposed
to hydrogen peroxide for 12 h. A: Kallistatin protects cells from oxidative damage by MTT analysis. B: Kallistatin stimulates Akt
phosphorylation in LX-2 cells as determined by Western blotting analysis. C: Kallistatin stimulates eNOS phosphorylation in LX-2
cells as determined by Western blotting analysis. D: Kallistatin inhibits H,O,-induced ROS formation in LX-2 cells, as indicated by
representative images of ROS-induced dichlorofluorescin (DCF) fluorescence. E: Intensity arbitrary units (A.U.) reflecting the relative
value of intracellular ROS levels. F: Kallistatin inhibits H,O-induced NADPH oxidase activity. n=3, X+s. ~P<0.01
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