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Abstract

AIM: To investigate the effect of treatment with
baicalin on the expression of connexion 26 (Cx26)
and connexion 43 (Cx43) in human hepatocellu-
lar cell line SMMC-7721.

METHODS: SMMC-7721 cells were randomly
divided into 4 groups: normal control group,
low-dose (10 mg/L) baicalin group, medium-
dose (20 mg/L) baicalin group, and high-dose (40
mg/L) baicalin group. Gap junction intercellular

www.wjgnet.com

communication (GJIC) was measured by scrap
loading/dye transfer assay (SL/DT). The expres-
sion of Cx26 and Cx43 mRNAs in SMMC-7721
cells was determined by RT-PCR. The expres-
sion of Cx26 protein was detected by Western
blot, and that of Cx43 protein was detected by
immunohistochemistry.

RESULTS: Compared to the normal control
group, the expression of Cx26 mRNA and pro-
tein was significantly enhanced in SMMC-7721
cells treated with low, medium and high con-
centrations of baicalin (mRNA: 0.148 + 0.111,
10.253 + 0.222, 17.283 + 0.024 vs 0.138 + 0.111; all
P <0.05; protein: 0.516 + 0.029, 0.759 + 0.020, 1.019
1 0.076 vs 0.367 + 0.029; all P < 0.05). Compared
to the normal control group, the expression of
Cx43 mRNA showed no significant changes, but
the expression of Cx43 protein was significantly
enhanced in SMMC-7721 cells treated with dif-
ferent concentrations of baicalin.

CONCLUSION: Restoration or enhancement of
GJIC induced by up-regulation of Cx26 and Cx43
is likely to be an important molecular mechanism
by which baicalin inhibits tumor growth.

Key Words: Baicalin; Hepatoma carcinoma cell; Gap
junction intercellular communication; Connexion26;
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SR xr R e F 4 B IR T R R 5 A
MmN, L R RAEEAERAL. K
FEHEBZFREGGER, LYLEHEHEEZ
B K. FHEF10. 20, 40 mg/LE& R EA
Cx26 mRNA#Z ik K-F 5 2Bl bix B 5 5
(0.148+0.111, 10.253+0.222, 17.283+0.024
vs 0.1384+0.111; P<0.05). Cx26%& & 2 ik &5
xt PE AR YA AR 23 4m(0.516 £0.029, 0.759+
0.020, 1.01940.076 vs 0.367+0.029; P<0.05).
% 3 B E2ACx43 mRNA K X8 52482
W R E T, mCx43FamkEKEE
xt PB4 YA AR 23 m(5.512£0.003, 5.844 +
0.046, 6.216+0.015 vs 4.31640.032; P<0.05).
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TR A A0 T A PR B B, 5 5 T A i
ok, HEAPUZZE. PR ERDT. gebiigae
A 3 ) AR B R A i R] 3 tH(gap junction
intercellular communication, GJIC)& 4 g [A) #%
TEPE BRI . G BUE AT 2 Fh s
WRAERESA, SMENRE. BBERY)
FHOE, 2 EH AT HUR 2530 97 IR R s L AR
WEFT B LS 510 i 41 G I TC A 2& Bt
B H26(connexion26, Cx26). Z&MEREH
43(connexiond3, Cx43)3 1L 1521,

1 #RRTSEA

1.1 A AHESMMC-772140 bk dri b EE A
K27 24 B2 ST 4 FENS 3 A I B R 2 A
R AEYIRHEAT IR A 7] 23 (lucifer yellow, LY)

it 5 3£ E Sigma s 7] IIFHICx26% e FEHTIA Y
H 32 [ESanta Cruz/A A]; RPiCx43% wwlEHIIAIN
HBioworldA #]; fe 4l 24k 2 Je a3k 5 & W
HALR SR EDHERA R A F; HHERE
AMVI H 3£ EPromega/A &; DNA markerJ& H
e NG R A Cx265 IR
SCERIRHE AT R AR, A A TG S 2l
1.2 7k

1.2.1 gmpesz e B AR RS MMC-77214%
T FRPMI 1640557531, 7100 ng/mLE%
#. 100 UmLE&HE. 10%[f2F 135, 37 C.
50 mL/L CO,, fEiit % M X WE46 A 15 7%, 2-3 dJa 4
JH il 75 15 31 80%-90% 1N, FH37 “C il #1914 40 ¥
HA3-5 minBIA], AEACLLEI T ¢ 2800 ¢ 3.

1.2.2 H 232 AGIICE AL : AL EH A
JH 9 4 AR S MM C-7721 A2 X 10°AN/m L Fh T
Riggmrp, £RI12 mL, 24 hJ5 2 440, 43 B
FERTF R IR0, 20, 40 mg/L, W45 X
Y. AR AkSEREFR48 WG B IR, PBSHIE
REFEM3Y, AT mL 0.5 g/LIILY 44kl H TR
JIFEEE SRR A3 IERIR, &3 F# &3 min, )
FROVEL, FEHIPBSHMUERR £ 2 R GVkL, W vF
PBS, ZOGMHEIE WAED SR G RHE R TR B 7
] TR PR 5, R4S AR 3IR. P R A
R B 4% 0% H2(gap junctions, GJ)
fe i, R EEEIE R Bat a9 I
KPR 5170 AL rh (-), I IAERIDIR 55251 40 g b
(), 350 (+4), 451 B TR (+++)

1.2.3 Cx26. Cx43 mRNAFZ ik 547 $40 fl LA
WS X 10°/mLEER T 41 M 15 770, 1E 148 h
AN Y, BT X 10N il ATRIZzol 1 mL
PRI IRNA, 42 HEU e sl ) & 1l B B gk AT
Wik Cx261F X 5'-GCTGCAAGAACGTGT-
GCTAC-3', X X: 5-TGGGTTTTGATCTCCTC-
GAT-3', ¥ 38 1% H (1) B FE 4 185 bp, PCRIF
HAREIAR S04 94 °C 2 min; 94 °C 30 s; 56 C
40 s; 58 °C 30 s, L35 MEIR, LLET72 CHE
110 min. Cx431FE X: 5-~GGCTGCTCCTCAC-
CAACCGC-3", & ¥: 5-GCTGGCTCTGCTT-
GAAGGTCG-3', # #41¥ H (¥ i Bt K B2 298 bp,
PCRI{ HAAMEIAZHN: 94 °C 4 min; 94 °C 30 s;
58 C 30's; 72 'C 30 s, I 35MFHE, LLE72 C
FEAH10 min. GAPDHIE X: 5-CAAGGTCATC-
CATGACAACTTTG-3", X X: 5-GTCCAC-
CACCCTGTTGCTGTAG-3', ¥ #4 1) H I Fr Bt
K 4359 bp, PCRIGEAKIEIAZHN: 95 °C 5
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(10 mg/L); C: BEAF(20 GIICH ¥ % &
T IR I B3 A
mg/L); D: #A-E7 (40 mg/L). T AR A ALA]. A
FIR T AR

min; 94 C 30s; 54 C 45s; 72 °C 30 s, fEI33IX,
PUJS72 CZEfH1 min. H3&[E ST w] Alphalmag-
er " 1200 BB A AT T K A, LA H ARSER 5
GAPDHY 14 /W1 Ak FEAR IR LU A K 7= e R 3
B
1.2.4 Western blotiFE# M Cx26% G £3&: B A
15 FH48 hJm U 43 il 4 BOGT Je 4t it 0 n 245 7 H
JE A0S 1, NN AN M R AR, UK R ER0.5-
1.0 h, 4 °C, 12000 r/min{0>15 minji5, AL L
W3, -80 CUKFALRAR# . ¥ 8 1 APk
&, 4 SDS-PAGERER k¥ 8 H 6 # S NCJE
L, BEREGIR B L B, 5 IAEPICx26 % e b iA
R BRI A (1 2 500)4 CokFa s, FinAQ :
1 000) LR RE (1) — B, S ROGIFIECL T
I a8 T HEAT BN, A5 IS Ol Wk B8 JE A AT 4 R
K HZE EImage JABKAYXf Western blot4h k1T
SE AT, AL LA SRR, S5 3L
H 14 11 55 B-actin ) ARG BE 1 LU R,
1.2.5 Cx43% @ oy F A 57 S+ 75148 h
Jii, MR IR i, 4 °C 2 J [ 5230 min,
F S P 21 S 24 R ) 3 S U0 P BRAEAT, ARG
DAB (G, A 5 FHIED A-801DJE A& 24 K15 4
Wt R 48 B Bl BOCJe Ay g s 0 1) B 2 DX 3 v B34
YOG AR, RO R IE & AR
it % ALIE HISPSS13.0% A 4 it 40 br, It
Hilm R REIE Y K fImean£SD, [[—/ M
(145 2 1] FU AR H L TR 3607 22 4B, P<0.0536 7
ERAREE.
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2.1 & B35 3 4 BUGIIC # % v 41 i b #1148 h
S, ) R 40 1 1) 5 56 Gk JR) BT KR PR 0 1
AN, oW WIS IS, GIIC:E
B(-), A 10 mg/L4 e 8 4 (+), 20 mg/L4
s TN (), 40 mg/LALY &l (+++), 4550
R BEA BB 5, LY JORHME fve
B, SMMC-7721 B 41 G I1CTh fig 15 i
Koo, 5RO R (KL,

2.2 HHF AT M ACx26. Cx43 mRNA . &
8% PSS A HE4ICx26 mRNARIA F
B TR IR, HLBEAE TSR R 3 Kk
RN, AR IR ROROC R (812, 1,
P<0.05). TS AL B Cx43 mRNAKIA &
550) FRAH LA AT G I i 3y, (H 22 5 B 3 k.
2.3 BEXRFFEMMCX26% & & ik 9%
Western blotZHT o, AN B I AT EH T
JFJ8 41 B SMMC-7721 48 hfa, Cx263E 1%k
AKF- 3G i, A 1 7R OB OC R (K13, K2,
P<0.05).

2.4 FH B ML Cx43% & R LW Rl I
ZAT S A F AT 41 fESMMC-7721 Cx434 [
FIE B S AL L B E N, B W
R AR OC R (B4, 322, P<0.05).

3 e
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LR 2 xR EREREO26RERIERESHA3 MRNATERFEMIBSMMC-7721D8 A
KRR 4R —
PR T S EE
AR 8 A AL 4 S 10 mg/L 20 mg/L 40 mg/L
H IR, AT D48 SR mg mg mg
KRt Cx26  0138+0111 0148+0.111° 10.253+0222° 17.283+0.024°
WA A Cx43 0.318+0.111 0.322 +0.050 0.337 +0.346 0.341 £0.442

°P<0.05 vs NIBZH. Cx: SEMNERED.

Marker 1 2 3 4

Cx43 298 bp

Cx26 185 bp

GAPDH 359 bp

B 2 S#REEEH26AERIEHEED43 mRNATEREA
ESMMC-7721895R)K. 1: XHHEZH; 2: fﬁgﬁ(ﬂ) mg/L); 3: T
gﬁ‘;(ZO mg/L); 4 ;ﬁ\gi’z’f(ﬂ) mg/L). Cx: SEREREE .

T RS RIEAE R TER. GIICTE
JLT- BT IS4 o 2608 R i el k1Y) Kru-
tovskikhZ" o H BUE #1175 S 837K U R,
R TR 40 5 e ) A 2 40 i ) T 440 i [ 3
TEBNAFAE. BEAR 22 B 2 R Ar e R Al e 2
Vi) s 90 40 it 5 1 AN B ) 1D O TR D B R A,
HEN W AR K E GITC T Re A nT Re 10 i 90 41 Jfa ¢ Y
fif 2 B, KR GITCH LUl i LR MLk 2
R vE 7 1 H IR (D) BB AN 3, B
BECx265E J IR AN M, GITCIhREMK & I H i
9o A K (4 R 268 A 2R R0 A1 (2) 388 o ik 98 4
WXk 7 259 IR UK. 254030 1 4% BROE Bris 1%
B30 A4 e, X FEAL 2570 IR 2 2 bR, 1
5T A3 RCREY, (3) 1 2 MR Sz b H R FE A

26 kDa

Cx43 43 kDa

1 2 3 4

B 3 SEREEEO26EFEMIRSMMC-772189RIX. 1:
XHHRZH; 2: #2510 mg/L); 3: 8 &5 (20 mg/L); 4: w5 &5
(40 mg/L). Cx: S4PUEREER.

R 2 BEEEEO26M4EAPEMAIESMMC-772183RI%

DE XRA 10mg/L  20mg/L 40 mg/L

Cx26 0367+ 0516+ 0759+  1.019z
0.029 0.029° 0.020° 0.076°

Cx43 4.316 + 5512+ 5.844 + 6.216
0.032 0.003" 0.046° 0.015°

*P<0.05 vs WHRZH. Cx: EINERED.

LR A BES Y G L P E A VANV il
I SRR B R ) B R 1 2,

G ITCHIH) 50 Ailh 2 AH A0 4 e 3% 42 7
iy I T 1 130 TR 3, WL SR VR AR 4 T T R
<1 000 0004 it i, BFANERE 76N R
FH(connexon, Cx). Cxs& MR TFHEEXK
i, BEAENIEH CLRI2 1R, M4 T
FiE A4, ICx26. Cx32. Cx43%. CxMIKik
IR (0 2R A A R R G A R IR R
A K RO SRR DA DG, By
R LR 7 B Cx26. Cx43 % 55 [ 4B
TEREIEE R, Cx43 2 ) Bk 5z 5 0 vh 49 A1 e
JTHIAY T, DL T AT 4280 M AT AR KR
Ve, H IRt h S AR E 2, VF 2 Mg an
K. iR, B, FE. FUIRESE
B RCx26. Cx43RK L W> a2k, T HRIE
KRR 53 2 B Bl Cx264E 11 T AL 40K
Fikm T HAENENAL b RE, €m0l
LU Rk T HAAR A e L U (38, 2
IRC X264 TA ] e -5 o 1 o AR B AT OGP, 1
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4 BEMREEEO4EFEMESMMC-77218YZRA( x 400). A: XTHAZH; B: #2710 mg/L); C: 85 AE (20 mg/L); D: i 4

(40 mg/L).

WO IR IA, Mk 52 40 M ) 5% B3 3% 138 TR mT
JO IR () 2 KRN FEF27, Muramatsus P76 A
JHF 4 e o YL Cx2 6 5L ], WP i I L 6k mf
U0 40 P ) A, L A 20 5 1 A i ) 9
TC. H RS R Cx26 KL L ety “IEH AL 1Y
JH- i HelaZt i R0 AN SEAZRICx26 cDNA, 4 Jifd
RAER B .

T4 R o8 B 4L 2ih Cx43 R I8 Jk
BV R, FBE A B S AR B IR B T R I
K, Cx43RILBIPES T 5 RADM L 45745 TR,
Cx433KIE N B 25 H W7 B 9 U A — 2 1
M. Zhu25CO4 B 9T N Cx43 ¢cDNA
B YL 25 0 SR AT L C O3 R iZ N RC x43 R T 1Y)
RILACT, 85 AR IAE 3 B COoAM 8 F 2 PR
(1 Ti) B 50 2 &4t J 1 B o b ] B T LBl R 1k
%, HANMARFE R TEA T, iR AR
AR, A7 ) R PERE AL RS

CL A K T 90 B 16 0 Joit o ¢ 4% 2 B
LN 3’5&)4*5;” NE. RYEERA, TR, £
FEm A SIOxRIE, RHGICIKE, &
FEFE bR AR KA PO R B 2SR GITC I fig
S CxFEIK P50 A WSO R T . A 52 56 H9F 9
g B G OR 41 R R JEGITC, s &1 g fe Ut iF
FEAMGIICIKE. Cx{ERITE, ekl H i x )G
[ EE AT LA I R b T DL GITC IR
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A HSTFREE F1Cx26 mRNA MR (IR IX, IF S
WPE RS HOCHR, I IA A 38 5116 Cx26
(R AE FH BE 550RT BB 70 B sioKP . B 0 T
MHICx43 mRNAWZRIETCH G5, 1 e 41
SV A L 45 AU SEAESMM C-772 1 T 41 g
b, Cx438E FUENL T AL, BEAE A i B 1)
B INCx43 8 (13 IE AR B 2 4 . MoHE I 3 51
X CxA431FE R s ] BEAE Cxd3 % 5 Ja 7K F-.

DAL, AT BATA k) B 25 i I (R Cx [ 3Rk,
M40 G IR I, AT S 40 B I GITC T
RE, Al Ae e ST R R L 2 —.
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