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T 50rail & & 245, 2-APBFRAL 32 20 %] vA 4K 4m it A [Caz*]i fx V' STIM14=0rail & & Jit & &
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H,O, Induced Hepatocyte Apoptosis by Intracellular Calcium Homeostasis

Zhao Pei', Yan Xiaofeng?, Wang Xiaoling®*

("Experiment Center for Teaching & Learning, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China;
*Department of Biology, School of Basic Medicine, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

Abstract This work was aim to investigate the effect of intracellular calcium homeostasis on apoptosis in
hepatocytes. HO, was used to induce hepatocyte injury, CCK-8 assay was used to measure cell viability. Cytosolic
free calcium ion concentration was determined by Fura-2/AM. The cell proliferation and intracellular colocalization
of STIM1 and Orail were detected by immunofluorescence. The expressions of STIM1, Orail, Bax were evaluated
by Western blot. Apoptosis was assayed with flow cytometry. Our results indicated that after exposure to H,O,, cell
viability reduced to 73%, the number of apoptotic cells increased but proliferating cells reduced. Compared with the
control, the intracellular [Ca*"]i in H,O,-treated cells was significantly increased, protein expression of STIMI and
Orail was up-regulated, colocalization of STIM1 and Orail was increased; while the 2-APB treatment could reduce
[Ca®*]i, down-regulate protein expression of STIM1 and Orail and decrease the colocalization of STIM1 and Orail.
Our study suggested that H,O, could induce cell apoptosis by cellular calcium homeostasis.

Keywords  hepatocyte; H,O,; calcium homeostasis; apoptosis
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BRI -

FE 20 Mg — 2K 3L Bl 'R (2-aminoethoxydiphenyl borate,
2-APB) ] ELAEANHISOCs 1A, AT FHIT 4 fu s b4
BN, R, 2-APBJE 138 8 IRF 40 i 75
BT AL AN N B S A, A0 N AR A
0 ) T AR BE B AR B, IR 3K S EAn
NN ESERAS RIS, LIS AN A A D RE AR, 4
G5 UM T 0 M T A0 N AR A R
PIAHE o

41 M P9 75 P A (reactive oxygen species, ROS) &
20 0 A R ) S ] ), AR N R R TROS
AR A R T, S R TR R AR AR T R
FR 2 IR 20 B R T o R e R IS A A LN Cat ik
FE BT FROSH I FE 7™ A2, BARCa 7K 1) T e A
ROSHERUHS & 40 Mo 4 T v i) 5 S i, fHROS & 15
A R Ca® WIRAIAEAE G . AR H I 8 AL &L
(hydrogen peroxide, H,O,)H 3/ LR Jif 40 i, A
S22 W A3 4 1) 45 125 38 1 SOCs ¥ A ¥ BA 22 41 i A
A K A R T R

1 M5 AEE
1.1 #8l

/N BUE JIE T 40 B(BNL.CL) W [ Fp [ A2 g E
I 41 122, DMEM bl 15 5% B MR 24 ML i ) 1 56
Gibco A Fl; 5 85 T % Gt Fura-2/ AMAICCKSIA [
H ARE U2 4 R A 220 50T 30% Ha02(1001218)
T 254\, BCA F1E #1857 &1 (P0010). SDS-
PAGE#E i BiC #1371 5+ &5 1 7l §Marker. ECL
b2 R A . 476- R F-2-2K B ] 4 (4'6-
diamidino-2-phenylindole, DAPI)IW [ 35 2 K A=W 4%
KI5 FT; STIMI$T /A FIGAPDHI [ Cell Signaling
2\ 75 Orail 471 4 W [ Abcam 2y #); B M A5 ic 1l 2
Pt HlgG - HTAIS-I M 50 IR 1% WE #% 1 (5-bromo-2-
deoxyuridine, Brdu). 2-APBJ H 3 [E Sigma /A A
1.2 A%
12.1 CCK-8MZ tmfnsiEd KAl piefh 1964
(2 000/4L), 24 hjim FIAN[F]H B H,0,(100, 200, 300,
400, 500 pmol/L)AL¥4 h; 1%+£400 pmol/L H,O.7E A
[ I 1H) 250, 1, 2, 3, 4 hyAbFR40 . FF4l 4N R AL,
R E 3N BESLIIAL0 pL CCK-83F W, T
37 °CHWE A N 0% 52 hi 11 H B bR ' B (Daso),
0 M A7 3 A=Ak R AT IR BE =2 110 B ROt )/
(L o] LR o — 25 R BRI 1) < 100%

122 455 F G FZEAEN[Ca> ) RT3
JEILERFERE IR, 159524 )5 215 95, Hank’ sivE
PR2U%; N A\ Fura-2/AM T AE (2K FES pmol/L), it
Y6, 37 °CiF &30 min; 5 L AE ¥, Hank sPEic 11K, 5
I ANHank’syE4:20 min K5 40 BN B8 & L,
I R K340 nm 1380 nmif &, & 5k K510 nm,
BERR 10 sHAH— Ik, FOFR R AL 25 € I 340/38011) Lt
fl, FRRERR A 1340/380 LA, LAF/FOK Jz L4
BTG, S 3K

1.2.3 28l %, 9% % KA MISTIMI1. Orail 3 2 4% A=
mARIgIE 400 pmol/L HO M2 hJe, FEHs IR,
PBSVEAI U2, 4% % 58 48 2 1 % it [&] 730 min; A
0.2% Triton X-100% i 3% 430 min; 5 il i = i &
130 min; MIA—Fi(STIMI 1:100. Orail 1:20), 4 °CliF
BB N H1(1:200), 37 °CHFE2 h; DAPIE LSt
12 min; PLAKAB0 pLE Fr; 2 BAEE SR, 4
.

I B FhT-96 LK FEAR (2 000/4L), 6400 pmol/L
HO.0¥2 h, 7 L3, I ABrdukb#24 hj5, 4%% %
s 2 PR [ 4 P, e, 4 °Cid i, PBSYEY, bt
239 730 min, PBSYLEYS, DAPLYAZ, It K|
30 uL, ZOGREE PSR .

1.2.4 Western blot# M STIM1. Orail. Bax& &
K 400 pmol/L HO,MI¥42 hjm, J TV fIPBSYE
BRAN20K, INARIPAZA AN H, BCARFA G E &
HEWE . SDS-PAGE ik, Vi ik % E % B0 85 (1 R
2 PVDFE I, 5% Mila 0k s i 35 12 h, IAAH Y —
HL(STIM1 1:1 000, Orail 1:500, Bax 1:1 000, GAPDH
1:3 000), 4 °CHg & ik %, TBSTYEE3 IR, I AHRPFR
C M H0(1:3 000) = LI F2 h, TBSTHER3 X, ECL
R, 18 FHImage JEME A3 BT 1A% 4671y BEAT K
FE 4T, H & 15 W2 GAPDH/B-actin [ K & LEAE
KRR ANEAR SR, LRHEE3NR.

125 AmX@mien AR EAS 60 mm
[ % 7% M7, 400 pmol/L H,O, 7] 342 hJ, PBSTE 5% 4H
Jd, 0.25%JBE 8 11 B AL 4 iy, 25005, K 41 i B B TR
1xAnnexin V binding buffer 1 (i {741 f i & 1x10%mL),
IS uL Annexin VA5 pL PL %8G H 15 min,
BEUK_E, BREIRA), 1V hy B

12,6 %t Faar  SRHEEKHISPSS 150844
AT 0T, 45 A LS hn v 22 0, 4 im) 243 L
BRI 2 HT(ANOVA), P<0.05% 7R 7 73 1 AT
gl X
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Fig.1 The effect of H,O, on hepatocytes viability
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7175 5 M) 528 71) R0 (ARl
2.2 H,O, R ABE[Ca* ]iBI 220

T RS IHL 0% 41 B P 45 25 79 B 1 sg e, R
FHAT 551~ 98 e 4841 Fura-2/ AMAE % K:340/3801) 9 )t
o 5 LU AR SR & T IR . 4l P N SRS B
W RE R E T, INN400 umol/L H.O, T 5 97 W b, 1f
D.340/380 LU AR Fifi iy 1) ERE BH {2 BTt $275 40 Ha P 45
Bk B R AR N, S H.0.41 LR, 2-APB I 3 BF
RHLO 41 O = 11 41 . N [Ca*' ik ~Fo E$E300 s
105K 11340/380 LLAEL HEAT GE v 24 40 M, 155 40 i Py it
AHTAT B 1R B2 LU, R IH 0,41 [Ca® itk 25 384 I, 17
2-APBA i H,0,2H [Ca®* il i B (P<0.05)(1K12) .
2.3 H,O, 3T 4HRESTIM1F10rail & H R E LB 520

STIML7E 40 M N 7 437 P9 I, Orail 72 A7 -4
. M STIMIAS AL 21 5B T 5 Ui b (] Orail £
F1454, TR SOCSIH 18 TF %, A A= 4 i A 25 1
Wiite XF R4 STIM1 5 Orail ik KPR, H L

SENEAN W] 55 T H,0,20STIM1 5 Orai | AU 3% 7K
Han, H R A I A, R H0./EH 5, STIMI
F 20 P P 35050 0 A 2 R ) 40 R E, HL 5 I R 1
Orail &5 £5; 2-APBTI AL FEAISTIM 1 flOrail £ [ i £
IRTKAP 25 BRI B =38 3 e A AN W2 (K13)
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A: the expressions of STIM1 and Orail in hepatocytes detected by Western blot; B: quantitative analysis of optical densities of STIM1 and Orail levels

and normalized to the expression of GAPDH, *P<0.05, “P<0.05.
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Fig.4 The changes of STIM1 and Orail detected by Western blot
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Y1 L, 2-APBTI AL B 41 W . B ARHLO 1 ¥ T /31 1)
STIM1 % Orail & [ iR 1A 7K (Kl 4)
2.5 HO. X4 REE T B 5200
Xof FRECZH 240 I S0 RT GG 09 T 50 ) 4 0.72% A1
3.76%, £:400 pumol/L H,O AP, 4 i ity F 3 1
RIA TN 23.39%, MR AT T2 N £010.57%, s
T OB H 0. BaxsEBel-2 5 LI T 4% 11 5%,
9,42 40 5 2 R A B, Western blot4h 2 {2

718, HoOo 305 41 i Bax 2 115K 235 T = (K5) -
2.6 H,O, %4 ft& 78 Ry 520

Brduis A IF7E & H(DNA 41 8, MiDAPIA] 4%
A A%, 6 0 45 ST WLHO./E s, B4 56 1 A4
Ji 5 H I S5 A 1 R 2 4 B A H s> (B 6)

3 g
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A: flow cytometry analysis of cell apoptosis in hepatocytes; B: Bax levels detected by Western blot; C: quantitative analysis of optical densities of Bax
levels and normalized to the expression of B-actin, *P<0.05.
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Fig.5 Apoptosis in hepatocytes induced by H,O,
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Fig.6 Proliferation in hepatocytes induced by H,O,
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254, HWFSNA, 2-APB W] DL H #% 5 SOCsH H.1E
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A7 FER-PMZ 42 4b T S TIM B £, T 42 BH WrOrail
I FHICa N T FRATT I 5T K I, 2-APB T I
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