WREARILEL®

wcjd@wijgnet.com

(44

TR
J3aishideng®

HRAE A S ZYT 20114E8880; 19(22): 2363-2367
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

A% B3 RAPID COMMUNICATION

RN FFEMESMMC-7721 JAK-STAT/E 2@ IKSTATS

IS

8, B, ke

NS, Efds eE TLEHXFZF_ER TLELE
JE T 050000

T AR X AL XA AT B, No. 072461478D

1E& R BESERFWIL X EEREIYS, BB
2. ERBANEEST TIRUIEEERFRIETR, HRET
BN o T ERERFRE, SUBOTBERGTN A
N EIEB2SERERTTN.

BIlMEE: 2, BIFFEID, 050000, STItAGRAER, STILE
RIRZE — EFTECARL guoyu123123@sina.com

IWASEEE: 2011-05-24 [BOEHR: 2011-06-22

ESEEE: 2011-07-05 F£5HhMREHA: 2011-08-08

Effect of baicalin on the JAK-
STAT3 signaling pathway

in human hepatocellular
carcinoma cell line SMMC-7721

Yu Guo, Rui-Jing Huo, Jin-Feng Yao

Yu Guo, Rui-Jing Huo, Jin-Feng Yao, the Second Hospital
of Hebei Medical University, Shijiazhuang 050000, Hebei
Province, China

Supported by: the Key Technology Research and Develop-
ment Project of Hebei Province, No. 072461478D
Correspondence to: Yu Guo, the Second Hospital of Hebei
Medical University, Shijiazhuang 050000, Hebei Province,
China. guoyul23123@sina.com

Received: 2011-05-24 Revised: 2011-06-22

Accepted: 2011-07-05 Published online: 2011-08-08

Abstract

AIM: To investigate the effect of baicalin on the
JAK-STAT3 signaling pathway in human hepa-
tocellular carcinoma cell line SMMC-7721.

METHODS: SMMC-7721 cells were divided
into four groups: blank control group, baicalin
group, AG490 group, and baicalin plus AG490
group. The mRNA expressional level of STAT3
in SMMC-7721 cells was measured by RT-PCR.
The protein expression levels of STAT3 and
p-STAT3 in SMMC-7721 cells were measured by
Western blot.

RESULTS: The expressional level of STAT3
mRNA in SMMC-7721 cells was significantly
lower in the baicalin group than in the blank
control group (0.505 £ 0.111 vs 0.697 + 0.145, P <
0.05). The protein expressional levels of STAT3
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and p-STAT3 in SMMC-7721 cells were also
significantly lower in the baicalin group than in
the blank control group (0.879 £ 0.012 vs 1.087 +
0.015, 0.983 £ 0.085 vs 1.103 + 0.074, both P < 0.05).
Compared to the baicalin group, the protein ex-
pressional level of p-STAT3 in SMMC-7721 cells
was significantly decreased in the baicalin plus
AG490 (0.756 + 0.103 vs 0.983 + 0.085, P < 0.05).

CONCLUSION: Baicalin could significantly down-
regulate the mRNA and protein expressional levels
of STAT3 and p-STAT3 and inhibit the activation
of STATS3 protein in SMMC-7721 cells.
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vs 0.983 £0.085, P<0.05).

Z5i18: #2534 FTIASTAT3 mRNA &K KT,

| E )
STAT3 #JAK-
STATAZ 5 i %
w-ANMNEXE
EROE 2= i3
P-STAT3 2 4 5%
BRAL B AL X,
t H 5 F 5
TR MR e
e i 4w i ) 2R 4
R, HFmnEE
A Fa 2 ) 4m B )
T, AEXHA
A R8I
YE R, 4 A A
2 % 5JAK/STAT
1Z5EBA X%
REE.

[ R R=e )
S, 44, b
RAEFHTT L
B IR 9% A+



2364 ISSN 1009-3079 (print) ISSN 2219-2859 (online) {BFAEAEILAYE  20119E8H88 $£19%5 5228
i-)ifwr M % , MAKSTAT3 % & £k, BT A HSTATIEE A GA90 RS2 TR IR AL 30 50 W 8 AT U 2575
S W A XP-STAT3#:40, 5AGA0A W R, Ayl 24 1 TRIzolW F LSS PSR
Frashies  REFTARBEHIAK-STATE TEBHELE A whSTATIZ BESAN [ 650
AR 3 AR .

B &R A NG
IR AR

Wi £ E

R E H# 5K IIT
PN - 3
JAK-STAT/E 5
Pl Rt EE
i, M B E AR
SR m s
m o0 AL AR B
* R ZEY, M
2 BB 09 T
A2 P,

KEEF: BEEH; FFE; JAK-STATE 5#%;
STAT3; AG490

2, EWEP, ST aSENHEMRSMMC-7721 JAK-
STATIESBISSTATINFIA. BRENHBLHAT 2011;
19(22): 2363-2367
http://www.wjgnet.com/1009-3079/19/2363.asp

0351

Js R A i o N LIRS P R 2 —, &
e o N R E i F e . R4t At st
REEPT R RE26 77 B, Fea2.5% 4 H E, HE
FHEZET- % 020.4/1077 . B T i A 4 FHE )
RAERIERZIERNRAL ., 20T, 208, £
B B dE A 40 AR S e AR A B AR K
PR AR, 15 5 @B TP AT A AR
2 FEAN AT T e, KA. BHR
RWLE e AR A5 = B S h W 2 RS
SRR, B EEEMK T anus R AR ER
Wl /A5 5 e 3 M s BUE BBl 7~ (Janus kinases/
signal transducer and activator of transcription,
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1.1 #4 AHHENEARSMMC-772 1 b E R} K
58 DY P ot bR 206 = BB #5251 (baicalin)
WA 1] BT 22 TRy AR R R AT BR A ], 215 >98%,
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PRI F AL T L AR A A

1.2 7%

1.2.1 w3 NP4 kSMMC-772185
77 T RPMI 16405577, N 7100 mL/L/N =1L
. 100 KU/LFF# %, 100 mg/LEEf %, &
37 °C, 50 mL/L CO,, T % M CAh W 55 7%
SRy AL (D)X IRALGUNRE 7R L), (2)3E
FAFHOREE 10 mg/L); (3)AGA90(H JE 4150
pmol/L); (4)Hi 4 H+AG4904H (10 mg/L ik %
+50 pumol/L AG490). 1 148 h/i A 41 .
1.2.2 RT-PCR*# 0 & % 3 27 I &
SMMC-772128 . STAT3 mRNA# % v A
F148 hjm A4, TR Iz ol 5 & i ]
FPEH A S RNA, Wl E RN A4 R J2 e i 5F
SERNE M WS DNAY —BEA R 1T
PCR; M A B/ Primer 5.00E47 514
XFHET. ZEPE9700 PCRAX L iEAT S i g
4. STAT3 LV 514): 5-ATTCAAACACTTG
ACCCTGA-3', NiF514¥): 5-ATTGTTGGTC
AGCATGTTGT-3', ¥ H v B 2R
238 bp. PCRIGEAKIEIAZHN: 94 °C, 5 min;
94 °C, 1 min; 56 C, 40 s; 72 °C, 30 s, f§¥£35
K, LAJE72 CHEAHT7 min. B-actin B35 4:
5-TCCACCGCAAATGCTTCTAG-3', Fiff5l
Y. 5“-TGCTGTCACCTTCACCGTTC-3', 418
19 H (%) Fr BEKE 4189 bp, PCRIF FAAEIA 2
$h: 95 °C, 5 min; 95 °C, 30 s; 50.4 °C, 30 s;
72 °C, 30 s, fEIFF35K, LUET72 CEEMHT min. H
FE ST ] Alphalmager TM 120078 152 4 152
I S8 4% IR K BEAELIEA T 23T, DA H A TR
B-actindl™ 34 7 W K] A B AL 1) LU ABL R o ik [X]
kKT

1.2.3 Western blotix# M SMMC-7721 8 it P
STAT3. P-STAT3% & A : 43 Hil$EE %4141
ML A, -80 CUKM AT . % Ly i i
G-2503: 5 85 (& . LI 100 mL/Ly 25 5%
F ARG B CIMN R ph s bR v R
FETRE i S AR IIRE St BN St R P AR i 40
M, EREGUR, NREIEN, 80 VHLIE, 4 °C, i
ATHLIK, FERTEIRAAIE T FVK A L b, FRRE 2
NS B IEIE, 150 VHLIKL.S hAEAy, H 2R
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R 1 STAT3 mRNA. STAT3FIP-STAT37ERFEELAIESMMC-7721895R1% mi A2 )
HERFEAELR
LR LS
4B STAT3 mRNA STAT3 P-STAT3 % HA 2 —, i
= Aok 2 3 R A
MRA 0.697 £0.145 1.087+0.015 1.103+0.074 W 4% 3] AR A S
AG4904H 0.688 + 0.077° 1.083 +0.013° 0.984 +0.064™ 8 5 I E 2. KRBT
EEEA 0.505+0.111° 0.879+0.012" 0.980 + 0.059% ;jii:;f};ﬂi

BHEEH+AG490H 0.495 +0.117* 0.871 +0.009" 0.756 +0.103° ) me

°P<0.05 vs WIBLE; P<0.01 vs BT +AG4A904E; P<0.01 vs EBEEA.

WE B 4 BRI, QYR R ise T, Wi
R, LU e I RIS 1S O, 7150
mL/LBEAR K b, SRR B 1 b, B4R
Jii, CATBSY M FE SR PUSTAT3(1 - 500)% wifE T
&, SBIP-STAT3Z SufEHTiA(1 & 500), fediB-actin
Z BB ¢ 200), 4%0.1 mL/em™ i\ —HLH,
FIEHLE T, 4 CRAL AP - 1 000H5FE),
Feftem EANANO.1 mL, EiRFESIFE 1 h. B
NCHE, HTBSH M HRFEVE3 R, BEX10 min, 7EHS
FEHRATHAE RO, ARG g R
K & [EImage TAEXFWestern blot4h 4Lt
AT e AT, AEEAR DL RO A (14) KR,
DL H A A S p-actinfly 2BIEOL 1 B
HERR.

Bt IR HISPSS12.08 45t 4, BT
HiHE RS R fimean £ SDEIR, [H—4
Bb (1) 45 40 ) LR B BR 257 2290 W, P<0.05
FoNERABEE.

2 BR

2.1 HXFIFEMSMMC-7721 STAT3
mRNAF K 6% 0 AT A4l i SMMC-
7721 STAT3 mRNAKIE & 5 X 41 F1A G490
MW E T B (P<0.05); AG4904]
STAT3 mRNAKIE & 5% A LG 3 7% 57
(P>0.05); HA5TF+AG4904STAT3 mRNAKIA
50 FAL A G49041 LE A I i B& (P<0.05),
A A L ROC B3 %2 7 (@P>0.05, K1, 3 1).
2.2 HARF B SMMC-7721 STAT3%
B &k e Hem AT AITE M SMMC-7721
STAT3 41k & 5 X 20 FIA G49041 LL 4 1y
H W B FP<0.05); AG490HS TAT3 & 1K1k
0 IR LA 22 G B S R (P>0.05); SRS
+AG490ZSTATI & 15X R AL FIA G490 LE 53¢
B T 5 (P<0.05), 53 5 40 Lh G e 2% 22 5+
(P>0.05, &2, #£1).

2.3 H XA @ SMMC-7721 P-STAT3
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B 1 STAT3 mRNATERFEEABIESMMC-7721B9FRIX. 1: XK
7H; 2: AG490ZH; 3: W5 4H; 4 i S +AG4904H.

FA R KR ea BEEH, AGA0L 4 i
SMMC-7721 P-STAT3 4 [k IA 5 %) 41 Lk
B LR R (P<0.05); B A L AG4904] Lt
B REZER, BT +A G49040P-STAT3 5 %)
WEZH . BEAFMA GA904 LL s 14 W B R %
(P<0.05, [&2).

2.4 W7 G Rt A kB BEE VR YT I 1)
K, 2ALTR R #aim, BT AALTH
M TR, R G 7 (P<0.055%
0.01, &1).
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Bkt PN LA T ST I AT A ST S A
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2 STAT3FIP-STATITERFEMIESMMC-7721H3FRIX. 1:
XTREZH; 2: AG4902H; 3: BEAHZH; 40 FE S +AG4907H.
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PR B 2R 8 I 9 R AT AT SR AR s
e, SR AR, e T R
AL A2 AR R AT 0%,V 25 % 90 1 590 £ A
P ARSI S AR AR RCR . BE R
WS Le b 2 AR S RS AR PN
JRRITEFALE S AK-STATSS 5 4% 3 Tk P
S LESTATIR A, STAT3 /& 2SR

AL IS TAT3 il HE N 40 i i% Py 5 5L R i s
D] ) S . T LR U R A Survivin,
bcl-2. caspases. c-myc%5¥) CIESE S 41 g 14
B Ay SEVEEAL . T A i R S YD A
K. STATICH U e R B RIERICR
B ) AEIEH A FRAS, STAT3 0 /2
Jd BT A2 AR S I, SRRV 2 N 2K i
S # R LS TAT3 4 T I RS>, Bk 6
PEAIHIS TAT3I A 5 5% 3 BN S TAT3 Je X 5%
AZ AT IR nT 07— 46 g 1 S vk A R K
STAT3FFEEME BTG 5 40 i X G L Bt it R 2 1)
K B EAIHISTAT3 (3% Ak AT R B — A
BT ¥ 3 P e VA o e g 1,
JAK-STAT{s 5 Sl S kB RE
X RHATOME TR %R BEHSE
T SO h AEAETAK-S TATS 5 4 508 % it
JE WAL, T LG A R 5 e 4L b 0 )
R OC R A ), S R P 5 v 11 JHF i 4L 1
STAT A BHE 2 w3 T 1 5 AR W P 414,
SR 5B T R IR AK-12E A IS TAT-3 4K [ 7
TG0 JIE 4 B AL 2R 1 R OA I B T R
JEC T 40 J g 2L 2R b ) R IA, L5 AR (R 2 4%
SR PR 43 J 85 DA %, 30— 24T Cox bl Y
ZINESNIEMH, BHIAK-15 [ FISTAT-3%
FIE L L IR 20 0T 95 B 2 O 4% S 5% T
P VUG FRO ST G I TR 25 S RS AR AL 5 b 2

P PRI 266 B S i, 0 o g 4 2 R A A 1
RS IUR DL S A AR A BE A I A Burkitt
MRELR AN B RRC Ad4618 A JF Rl T CA4641
M PI3K/AKE 5 18 % & FIpAkt. NF-kB.
plkB. pGSK-3. mTOR. pmTORIFKIL, ifij
XfAkt. GSK-3B. IkBIRIA T LM, i
TMAPK(ERK1/2){5 ‘518 % & [I]pM APK (44/42)
[R5, 1AM APK (44/42) 10 2235 T5 W S 520
AN B A Burkittibk EUR 41 bk C A6
W58 WL 5 BHITPDGFR/MEK/ERK 1/215 5
AT G, PR R R BT N A
7O R R 2 NS AR L HL-60/ADR4H
FEPI3K/Akt/mTORFIMAPKAE 5 i i 45 1
p-Akt. NF-xB. p-NF-kB. p-IkB-a. p-GSK-
3B. p-MAPK. mTOR. p-mTORMIZFEIX, M~
Akt. TkB-a. MAPKFIGSK-3pII#ik. #2
JRPI3K/Akt/mTOR. MAPK 53l 4 1) 252z ]
A2 5 T R IHIHL-60/ADRAN R34 . i
S TR IR (B S 0 R 40 P 5
FRI A ) 2 757 38 L BEL T Y AK-S TATAE 5 A% il 2%
K SII AR WARTE . AR S0 B S AR T
JH-Je 40 0 5 B, 3 B AN R AHI IS TAT3
mRNA. STAT3E [FIMFKIL, & n] LIIHISTAT3
HEMBERR I, i % E A P-STAT3 /)
A, FHIBTIAK-STATAS 5 4% e i, $00 76 JH-98 4
PHEE. Liu%5 e 8 325 0] 22 M e A
JRLE A P B R B AT BE AT AK . STAT3.
MAPKHFIAKHT KRR AL, 7] 0 i 2 X] o
Bel-x13RiE, SIATMEE R0 R MBFITHR
18 W 7R STAT3 WL 5 IR 11112 28 5 % A1 % D)
PG &R, FMHISTAT3 1) #E BT L yg 4k, nT LA
S b 00 o1 e J s P % . s AT B 2
L TF e A0 A2 28 . B I BRI T i A 5 B
STAT3 R IE S id AT k.

o- T IE-(3,4-FE )N K L4 % (A G490)
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R S PEAM IR AR T 0N S . FLARE . B
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A, AP 40 P 384 052 B, R T N
BurkeZ: kLA G490 40 P O S5 41 iu Rk Caov3
MIMDAH2774 )5, e 44 I STAT3 1) i R A4 /K~
FIBel-xLIZIA K-35 01 298 /D>, STAT3 5DNA
SRS A e T . AG490X) 1 4 i
WIOW SN N R Ikl 2T 2 40 it R L R 40 i 2
(10 184 5 R AN 52 5 ). A S5 R LA GA904F
TR 40 i ) STAT3 mRNA MK (1K iL S
o B AR LG JC W 2 22 03], {HP-STAT3 KL BF
i, FKWHAGA90E AT A AEFNHIS TATS ) 235
I K P-STAT3 AL IX — /K 45 Bk R i
LT 5 AGA907E /K1 IR G W 2% 22 ).
AG490 5 B B I A H T HH 40 i J5 S TAT3
mRNA K 85 [ [/ 26 15 5 50} I ZH RN 3 A G490 41
XA B R BRI, 5 P B S G 3 22 5 )
IP-STAT3 L S5 X ALAH L R R (2, HL 5
PSR A7 LA W) BRI, SR A G490 1] LA
STAT3 [ iHE AL UP-STAT3 844k, LEFITHISTAT3
HABRAACE 5 B A T RVEH.

B2, m]DUF H B T 4E S TAT3
FAK A IAE R 2 2 )2 R0, A ASE R BA
STAT3 [ 3EA e :P-STAT3#44k, & FiHSTAT3
mRNARIE, BAESTATIE (2RIE, M BH K
JAK-STATA5 5% 330 6, 005l - 40 P 34 .
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