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Role of cytoglobin in protecting hepatic stellate cells against
oxidation induced damage
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Abstract: The aim of this study was to reveal the protection role and the related mechanism of cytoglobin on the oxidation
induced hepatic stellate cell damage. We applied siRNA to interfere the endogenous cytoglobin gene, used recombinant
cytoglobin protein to treat the completely activated human hepatic stellate cell line LX-2 and the incompletely activated
primary rat hepatic stellate cells, or over-expressed cytoglobin protein in LX-2 cells. We used two different oxidative-stress
related models, the hydrogen peroxide model and the iron-overload model in our experiments and investigated the proliferation
status and the intracellular superoxide level of the cells. The results showed that endogenous cytoglobin exerted significant
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protective effects on hydrogen peroxide or iron-overload induced LX-2 cell damage, confirming that upregulation of
cytoglobin was the protective response of activated hepatic stellate cells to oxidative stress. Recombinant cytoglobin protein
could protect LX-2 cells from oxidation induced damage, and prevent primary rat hepatic stellate cells from excessive
proliferation and injury. The cytoplasmic reactive oxygen species (ROS) scavenging capacity of the recombinant cytoglobin
protein was not as good as its capacity in scavenging ROS outside the cells, likely owing to the lack of active transporting
mechanisms. Intracellular over-expression of cytoglobin protein could exert significant protective effect on LX-2 cells treated

with hydrogen peroxide or iron-overload. Our results would accelerate the exploitation of new anti-fibrotic targets.
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Table 1 Designed sequences of sSiRNAs

Name Sequence (5'-3')
si1 S UGGUGAGGUUCUUUGUGAAdTAT
A UUCACAAAGAACCUCACCAITdT
i S CCUCAAGCACAAGGUGGAAITIT
si2 A UUCCACCUUGUGCUUGAGGATdT
NG S GCACAAGUGUGGAACCUAGITAT
A CUAGGUUCCACACUUGUGCATdT
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FHCHA LY 3 4> siRNA FEFIE Y LX-2 400
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NC si2 sil

1 Cygb-siRNA K% %
Fig. 1 Screening of Cygb-siRNA. (A) RT-PCR. (B) Western
protein, respectively.
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blotting. (C) Quantification of the expression of cygb mRNA and
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Fig. 2 Effects of oxidation on the proliferation of LX-2 cells transfected with siRNA targeting Cygb. (A) H,0, treated. (B)

Fe-NTA/AA treated. *P<0.05; **P<0.01.
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2.2.1 H.0, #th
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AR rHSC fo LX-2 235 3 30 B b i =2 k5
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A TRAL BAR BE XT i S Ak S B 20 B 5 A ] —
ERRIVER . Hid 50 mg/L Cygb & e B A
EREM . (P<0.01), fEse2HkiH 200 pmol/L i
AALEXT LX-2 ZEMaifE (B 3B, SRZid %k
A FR X B AH A P>0.05),
2.2.2 Fe-NTA/AA #iti

JA 50 mg/L Cygb 2K [ i &b H fE 95 41 1
100 pmol/L Fe-NTA 5|2 fy rHSC 358 (& 4A, 1EH
1dP<0.01; /12 d P<0.05); 7E 1 000 pmol/L
Fe-NTA 5 AA JLFEI/EHMIELN T, Cygb & fHikh
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Fig. 3 Protection effects of Cygb protein towards the injury
induced by H,0,. (A) rHSC. (B) LX-2. VE: 50 pmol/L;
Cygb-H: 50 mg/L; Cygb-L: 10 mg/L. **P<0.01.
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Fig. 4 Protection effects of Cygb protein towards the injury
induced by Fe-NTA/AA. (A,B) rHSC. (C) LX-2. *P<0.05;
**p<0.01.
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fEHF, Cygb HHBEW RN H rHSC 40 fg i B 14
B DA K P s BE R A o X LX-2 4,
50 mg/L Cyghb 75 [ 7 4b FH 2H 201 it 38 5 R b 3 i T8
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Fig. 5 Therapeutic effects of Cygb protein on LX-2 cells
towards the injury induced by oxidation. (A) H,O; treated. (B)
Fe-NTA/AA treated. VE: 50 umol/L; Cygb-H: 50 mg/L;
Cygb-L: 10 mg/L. *P<0.05; **P<0.01.
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FI. KM Cygb B 1A 45 41 4H M A X 15 58 2% 5 o
Jon ik S Ak SR BE I X HR AR B R e B B T 25 S
(K 5A, P>0.05), Bil Cygb & ulifE VE Z ML
AR 3 SR A S B A0 MR A S R YT
PEAERT . #AT Fe-NTA /EM 30 min JSHILA 50 mg/L
Cygb F& FIALEAY LX-2 4 i 38 5 R A0 4 35 5 T
500 umol/L Fe-NTA 42l (/& 5B, P<0.05), Hfg
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MR, SWEA (K 6A4. B4) FEOGimE I 5
FIRMED (K 6A3. B3), SxfMR4MHzZ=IIL (K
6A1. Bl), ViHH Cygb & [ ik B AT g 25k /0 i

100 pm

100 pm

AL S L 1 A2 DR 200 M P S Ak A 1 38 T
2.42 Fe-NTA 47

A 500 pmol/L Fe-NTA1E 15 251 rHSC &
LX-2 4f Y Ak i 3 2 (B 7A2. B2), il
A Cygb Z A 1Ak 1) 1 o 200 i 9 R SR A ) 5 i
Wl B RAL (B 7A3, A4, B3, B4), iiFH Cygb M
AL FRTT B0t Fe-NTA 51 10 41 i 4 A Ak
P s,

100 um 100 pum

100 pm 100 pm

100 pm 100 pm
6 HBEAEE LY
Fig. 6 Intracellular superoxide assay. The red fluorescence represented the superoxide in the cells. (A) rHSC. (B) LX-2. 1-4:

control, H,0, group, 10 mg/L Cygb group and 50 mg/L Cygb group, respectively.

100 pm
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7
Fig. 7

4R R A B L 4 AR
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Intracellular superoxide assay. The red fluorescence represented the superoxide in the cells. (A) rHSC. (B) LX-2. 1-4:

control, Fe-NTA group, 10 mg/L Cygb group and 50 mg/L Cygb group, respectively.
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BT 2 K40 B 53 45 B R 37 14

W 8 f, it &M 500 pmol/L Fe-NTA
AbPE, =R Fe-NTA+20 pmol/L AA HHEIER 24 h
J5, §&4k pCygb 9 LX-2 4 s R 14 2 g 2 e T
v pEGFP 4 ffudl (151 8, Fe-NTA/AA model);
M, F 400 umol/L i A b S AL H 24 h 5, FEye
pCyghb 1) 41 il 14 4 R B H & = F4% Y% pEGFP R4 ity
4 (B 8, H,0, model), Uil LX-2 #iffpyid ik
Cygb i [ 2% S A 401 47 3t A 1) 35 P A T 31 £ 4
PEAE .
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Fig. 8 Effects of oxidation on the proliferation of LX-2 cells
over-expressing Cygb gene. *P<0.05; **P<0.01.
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SR F SR, (L e 0 2k A A RS A PN & 4
YER, WREJZSEEE Cygb & [ EH 0 H T I A 4i b
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HISEALAE AL AR, Fe-NTA/AA B 5| & A NG Bt it
Sk RN At A B IR N, BRI X 58 4 I AR 1
LX-2 2 B R 58 A% ALY rHSC 7= A R AN [ (4 1
M, AR SCHY SR ST 4 Cygb 8 AL
e LX-2 20 6 52 AL B 1, OF Hg &
PV A 52 4 Ak 04 SRR TR B bR A0 e ek 4 4 A e
PRyl BE R AR R, SR 1% I TE 4T 41k
HE R (AN ] By B A i & BT A IRY TR .

ARSI AT R Cygb BHT A AL AE FH AL i

HZGPPE AL GO R AR T BSAKTE
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