WHEATILEL®

wcjd@wijgnet.com

(49

HRENBATE 2008525185; 16(5): 468-472
ISSN 1009-3079 CN 14-1260/R

H % % BASIC RESEARCH

EER N ATEMEBEL-74022 bk E B 4. ZHEACa
FCyt CHI =M

HEAE

L L X
SRR IR
B R )
T, fR AR R
TWHHALRE
S AT H R
1k, AR A
REZREAHS
LA A 4 EA
R Y. KPR
WA IR S 5 KA
JA )G E AR AR
2E My VA Bt i A
Ca'#i 4. &
A AR A e 2
e £ CH R AL,
R 2 AR A
Pia S N
VD I )
AU

W@ 17 A
SCAHE, B A,
W % 2B K55
ZERA R

B, TREAXFEWER TGS EET 050011

N, TREHKFH ER TIELEET 050000

S[Es, BIEEEID, T2 MBIFENPERR.

e R SESLSWIAHERBNIS, HIRMbhZLE
FSBANT; ARIIRDSE . LBHEURIEN; THRITRER
AR DT LRSS 2RI, BUBDTHBETW, MEXSIE
BsE. 25T,

BiMEE: 20, 050000, TIBORED, TIERAZE
=Rz, guoyu123123@sina.com

E815: 0311-66002951

IWFSEEE: 2007-10-09 {BOHEHA: 2008-01-23

Effect of baicalin on
mitochondrial membrane
potential, Ca** and cytochrome
C in HCC cell line BEL-7402

Xia Guo, Yu Guo

Xia Guo, the Fourth Hospital of Hebei Medical University,
Shijiazhuang 050011, Hebei Province, China

Yu Guo, the Second Hospital of Hebei Medical University,
Shijiazhuang 050000, Hebei Province, China
Correspondence to: Yu Guo, the Second Hospital of He-
bei Medical University, Shijiazhuang 050000, Hebei Prov-
ince, China. guoyul23123@sina.com

Received: 2007-10-09 Revised: 2008-01-23

Abstract

AIM: To study the effect of mitochondria
membrane injury on baicalin-induced liver
cancer cell apoptosis and its possible mechanism.

METHODS: Hepatocellular carcinoma (HCC)
BEL-7402 cells were cultured. Changes in mito-
chondria ultra-structure were observed under
transmission electron microscope. Changes in
mitochondria membrane potential, intracellular
Ca® and apoptosis rate were detected by flow
cytometry. Cytochrome C level was detected us-
ing fluorescence method. Expression of protein
bcl-2 and activity of capases-3 were assessed by
flow cytometry.

RESULTS: Baicalin induced BEL-7402 cell
apoptosis in a dose-dependent manner and sig-
nificantly changed the ultra-structure of mito-
chondria. The level of mitochondria membrane

potential was significantly decreased (85.49 +
2.17, 82.59 £ 2.18, 28.45 £ 2.39, respectively, at
6, 24 and 48 h). The release of intracellular Ca™
and cytochrome C was increased, while the ex-
pression of Bcl-2 was decreased and the activity
of caspase-3 was increased. The values for mito-
chondria membrane potential, intracellular Ca*
and cytochrome C were 19.56 + 2.09, 14.76 + 1.03
and 88.79 + 4.32 at 6 h; 82.59 + 2.1, 14.76 + 1.03
and 44.57 £ 5.56 at 24 h; 28.45 + 2.39, 88.79 + 4.32
and 78.63 £ 7.65 at 48 h.

CONCLUSION: Baicalin induces apoptosis of
HCC BEL-7402 cells in a dose- dependent man-
ner and mitochondria play an important role in
apoptosis by inhibiting Bcl-2 protein expression
in liver cancer cells, increasing the activity of
caspase-3 and the level of intracellular Ca™, pro-
moting mitochondrial membrane permeability
and cytochrome C release, decreasing mitochon-
drial transmembrane potential.
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H A85.49+2.17. 82.59+2.18. 28.45+2.39;
R A Ca’ FeCyt CHyHEIEIm, Bel-2& & &
ik T MAacaspase-37& 38 m. £6 hy 24 h, 48
hid 28 i & AR w42, 28 ) Ca™ F=Cyt C#Y
# A A (6 h: 85.49+2.17. 19.56+2.09.

35.36+3.21; 24 h: 82.59+2.18, 14.76 +
1.03. 44.57+5.56; 48 h: 28.45+2.39, 88.79
+4.32, 78.63+7.65).
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A5 HAL A7 A 41 i €5 25 C(Cytochrome C, Cyt C)Ff
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1 MRRT5A

1.1 #H AR 40 AR BEL-7402 A % 577
TR PR DU )0 AR A A B 2 W] B At (Sl =
95% 43§ )i 446.35 kDa); RPMI-16405537 4,
Bel-2. Cyt C mAbA LR Ak 2 w7 i
JEM2000EX3Z 4 HL 5%, it A 4i il {X Epics XLII
744 5 [E Beckman CoulterZy & 77 .

12 7%

1.2.1 mpeEd: NP4l FkBEL-74024% 5%
TRPMI-164055 75, W 5100 g/L NI
100 000 U/LT5# % 100 mg/L¥E% %, 37T,
50 mL/L CO,, THilt % P 46 A 1 TR L 4K
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1.2.2 & B 3 I 5 2m 0L 8 = 6 %o 25 (0 HR
0. 1.25mg/L. 2.5mg/L . 5mg/L. 10 mg/L.
20 mg/L. 40 mg/L#E XA E 417 BIEH 48 h
S, A A AN AR, P s A v o s
TR,

1.2.3 &4 & 450 O EUE K40 e T 55 9%
A, 2P HIINANT0 mg/L#s 5k f 2 B R R W AE
FH48 h, WA 4 I, & FE S P BERE i A, B0
BT T LS 4 4.

1.2.4 AR AN ZAERE BAL, 200 A
Ca™: N, 10 mg/L g% alAb FH 4 43 )
YEF6 hy 24 h. 48 hJm il #7541 il &, PBS
Vet LI, MRS 1 mmol/L
rhodamine 123, 1 mmol/L Fluo-3, 37°Ci¥&20
min, 37°CH# 520 min, PBSYEV:. EAE. Mk
LUl

1.2.5 %98 32 BAEM Cyt C: 40 g/LZ 58 I [
Y1220 min, PBSPESJE H 1L 037 £ P30 min,
IABCRECyt CHEREDUE, 4°Cid A, PBSTE
B Ja IMAFITCHO AR — P, 37°CHF 40 min,
0%l P H v B [, HiNovo start4s H3h5 6k
DA ISR 2 516 588 B BEAT 7 5t 53 #7.

1.2.6 Bel-2& & &k tml: 11148 hig, 440
MI10° 2547, PBSYEIR 2V, 20 /L ik F e i) o
30 min, 0.3%'2 253155 min, 7 L35, N1 @ 505
R R PTABCl-28 B s FEBLAAR, UK LI E 45
min, PBSUEER S5, Uit U4 LA Ml Bel-2 3.

1.2.7 caspase-37&HAaml: {EH48 hs, #4300 uL
Y= N1 pL FITC-DEVD-FMK, 37°C 50
mL/L CO,0 530 min, H Wash buffer 541 fif12
U N300 uL Wash bufferdid 2], & Tk L, it
4 A .

Gt F AR R imean+SD
For, HISPSS10.08 A #EAT G140 . 24 1A]
{1 38 B 22 e Pk LA R FH DR 35 22 9 M (ome-
way ANOVA)KLSDEIE. P<0.05 4 4l

2 B8

2.1 5K AT 8 0 JL B T 69 %7 1.25 mg/L.
2.5 mg/L. 5 mg/L. 10 mg/L. 20 mg/L. 40 mg/
Lo B il I H- 9 40 1048 hfg, T H 70 %
I3 M2.32%40.72% 2.42%+0.68%. 9.86%
+1.98%. 17.59%+3.26%- 22.27%+3.89%.
24.34%+3.79%, 55X 4 (2.18% +0.66%) LA,
VU A BT 24 L(P<0.01), EEHRA.
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1 SEETEREMER. A: W RZH(x 13 500); B—C: FEASFIMEAL( X 15 000).

® 1 ESHNFEARLNIAREMIIRAMmean + SD)

R 3 SSEHXAPEMIRCY CHIZZIM(Mean = SD)

Paxi) 6h 24 h 48 h paxi) 6h 24 h 48 h
WHB4H 88.76+254 9856+3.79 86.38+2.63 WBB%H  30.29+3.36 28.91+2.87 29.43+2.47
QNBYH  85.49+2.17 82594218 28.45+2.39° QNBYH  35.36+3.21 4457+556°  78.63+7.65"

°P<0.01 vs ANBAH.

R 2 ESTNAFEMRMIEACBIZZNN (mean + SD)

°P<0.01 vs ANBAH.

& 4 Bd-2ZEBXRARcaspase-3iEHE(mean = SD)

o4 6h 24h 48 h 48 Bcl-2 caspase-3
WIRE  16.27+2.15 15.18+2.19  14.58+2.89 Nl 78,55 +7.28 19.72 +2.11
RMBLH  19.56+2.09 14.76+1.03  88.79+4.32° RMBA 35.96 +4.26" 74.76 +8.23°

°P<0.01 vs QNEA.

2.2 BHBE TR KU A= L
Jie g 20 it SRR AT AR IR, G € TURAS, %
ZHIE, B2 KA, TEEARN, & A%
RIS, 20T/, 4 B3 R LU B i B, 4
MR AR BN B4R, FamAab B4, 41
AR/, q4E, RO 2, A WA
FEA R, AT gD, 35 40 i S B AR g
ool AR Qe R EAE . 46, RAE TR 25
i S RNCIEoIS TN I 3 INELR TR R I S A
B 2, A 10 R R RS, P ARG ) B
B, PR R, BRI W 2
BERPRFRIE R, I ik 2 2R (D).

2.3 SF 5 KT dm R AR B A 09 v X
HECZH A5 AN [R] ][] (1) 2 h A4 IS FR A B AR, IR
AR EIKCE, 6 hy 24 hAbBRZH 55 56f B 20 Lh 22 AR
K, 48 hAbBHZH 25 AR, P9 2H 72 ¢ W 5 (P<0.01,
#1).

2.4 BRI 40 i Ca” F=Cyt CHIFh 4
JE A Ca® FICyt CHEXT IR AN R i IRV B2, 6
h. 24 hAb P2 50 B2 Lh 22 AN K, 48 hAb B4
Tl 25, W12 ) 25 (39P<0.01, %2, &K3).
2.5 Bel-2% & & A fecaspase-37& MM & AL HLZ

°P<0.01 vs ANEBLA.

Bel-28 [ K IE W& N, caspase-3idHE W& Tt
Bi(P<0.01, F4).

3 iHe

H A 2T TR B SR T 40 Mo s ) “ bt
PATH 7 B B SR T A S K PR (R
JUCRI )38 ] e A T 2R MR, (RN T
9, SR AR 11 45 48 R0 Dl Bk T U R AR — SRR AE
PERIAEAEET. Reed er al* A g 7540 I 11 2k
A TR ok 5 A0 11 50 Ay s BRI 2R 2 R
HEFVFI A 747 B 1 A2, () B J6E (] Bt b 78 36
TR R, TSR AA AR B (1) K B AN B
b FRATIAE UG P e 40 A AR R T, B T L
MR PR TR B[R] N I R I R A ) AR A A
PRRRI: — b ST RE A T, P9 A ] B
{EARFUAR AN B A2, — P &R AR AR FR G K, i ik
AR, B & SReed er al/FTR AENH T
LR R AR AL, SLRBIE er alPERFIY 44K
TAE T E A RN, DN T
AR LRI 2, rp G S LRI . BT LA,
SRR A )33 ol 5 5T R 8 7 ) 5 T R A T
BT R AR
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L IE S 2 Rk I 0 P 5 08 o 2 PR T i
P (g IR, RSO TR T IRIECR, 2k
AR JEIE 7 P 412 fL(permeability transiton pore,
MPTP) TS, LeRikEs i vy Bk el 2%, 4k
PRI RSO R T AR 1, A R L A
Sk i 5 A 20 R Ak i85 R R AT PR HECRE 400 R
TG S N R v e R AR B, T — ELEk
LA 5 T P A FE R, 4 Al 2 R N AN T 3 17
ToRb AP MPTPIEES I 2 81 1AL, s A Tk
A Py AN IR i A, AT A E R R B
IE(VDAC)-IR Y R R A7 Biy- >R B AD =B A
VIR R, A TTI8C S 5 B Rk % MPTPALIEAE
V2 RN IR I A (B S 1. ATP.
ADP. NAD. A¥m. pH. M 5ZNELT
HLAE B AL SR Al AR IR S 115 B 78
IEHAEDLF, MPTPH ARVFAIN 4 F DT
15000143 738k, R 0T [ b s 26 R 14 TR
JlRR ST I Z AR FB AT, WHRMPTPH L, F3L
LR AR AT R PR 2k, EMPTPAERA A
KRN . S i e 2 4 s vl 57 sk i B 1
A0 A TR B E R T L AT ST 4
SRR ISR FE AL PH 9 440 B 7 AN [) i) ) o A s
ML IR E, IRFFIERL IR, 35 iAE 6 hy
24 hitf 5 AT 220 AR, 48 hitf Wl 25 FEACH
48 0 L A A B EL A A Ay i R o
BASAMPTPITI, T ESR R A T %, T
REL L9 T )t .

Ca’ & 4 M A GG 20 F 2L K 5 A A6, fih
A BEZfEMPTPIF ST IS . Carboni er al™
P A AR PE M P TPFL I 1A, A AMPTP
AL R0 T A AN TR 1) T O 5K,
T ) R TR, S AT
A0 MBE T A5 5. PRI IO 3852 kiR Ca™
W PE T BB R e R 4. kiR Ca A,
Je By S HEMPTPALIT IR, e s i R B,
LeRi kK, SMEBEA, FSARMT. BEWN
et al¥4FREZ BEVER T N B #3SGC-7901 41 ffd,
AU i 9 Ca® Wk B TH R, HL A0 i TR 4L
BN, $LoR T gLl Ca® S T ML Takel
et allfF 5L 3 W, M40 R Ca™ T, IR P8 T/
A BT 5 B S iR AE S I A R
ToHEI. AN PN Ca® R IR I LR A el
PLI R B, & AR B AR a T2, IRk
A ERLAR MK, N b 48 7 3 5 i
S 40 R T bk R AR D, OL I O 3 0 40 g
WCa™ & &, JRMPTP TP, BRI RiARRS R
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A7 AL S W0 A0 JHL A PR O, I 2 T A i P
5 P R, T — ST, AN, g A Ca™
SO SR SR TR A I B DA,
W5 R — B TR AE, 41 K Ca® -M g™
% R T Y K RO 5, 4N I U B Ca® T R
SEOMTASE T I, FATT KO %2 21 3 5l o 4
ML Ca® 55 fE, 3R] RE-55 41 H BT Ak (8 T AT
I, AT AN B B P 4 v A R A AN R PR T

Cyt CYER—FE SH e, A s T
RAEFEEENEH. IEWEWT, AAE T4
A4 P TSN A1 B 2 TR) PR s v, R T AR A
JONZRLAR R R 40 5T, Cyt C— EREJSA] 5]
PG, — &5 Apaf-1(apoptotic protease
activating factor-1)45%y, fEATP/dATPIA T F,
fficaspase-9RI AR fE M iditb ficaspase-9, ik
flcaspase-9F iiificaspase-3, 5Ll U T:. —
JEHT-Cyt CREIIANLT, 4h il 9 Cyt Codsb il
%, Al B4 BT R, S S
AR FEN. Cyt CRRE U S A AT 32 1
B AE R, Bel-23 1 32 R AR ORI AR AT B,
BH1ECyt CHIRET, 14 i iT N caspase /A~ BE B, 4
T 5ZBH. caspase-372 5 LI T-HATH 2
—, FEPIE I caspase-3BE R fEBcel-24 H, BEIEIE
PUHTAEH. caspase-3— HALWMGE, i1
RAKEAT T AT 5 R I s 5k
AEHI R 40 B c1-225 13k, 38 Iicaspase-3
T, JEHECyt CHIRER.

TS e 4 R T AT R R A A 4
TNA R Py Ca® 5, BRARZRRL RIS B e 07, {e st
Cyt CIIB L. Bel-248 [1421A 1) N f&Mlcaspase-3
PSS IR R AR E S B kAR
U 2 SRR R AR A A 5 4 i 3
AT AEH.
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