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: BOEGRER, R
(PGB K25 MO RIS BE 4 B, L BRE 050011

# E.Bf BRELZSWITM SMMC-7721 4K JAK-STAT EBa¥E. 5% ESHA/X JAK-STAT &
BRREMEA AG490 FEFFM4AM SMMC-7721, MTT BB E S A SMMC-7721 AKMBERNES,
RT-PCR ERFESHI SMMC-7721 4} stat3,stat5 mRNA iK% 43, Western blotting 358 B 2 5 8 %t fF
% SMMC-7721 41fld STAT3.STAT5.P-STAT3.P-STATS EHEEHNEW. ER ES¥YFHAREAKT
R 2 30 BB 4K B4 . S M EE T 8 stat3.stat5 mRNA FiAK ¥ (P<0.05.0.01),{& STAT3.STATS.P-
STAT3.P-STATS ZEHEX R (P<0.05.0.01), AG490 4 B F SMMC-7721 48 i /5 , stat3,stat5 mRNA H
STAT3.STAT; EAMRZEREM BMALK AR EER (P>0.05),P-STAT3.P-STATS BHERAR 53 B4
KR ERME (P>0.05.0.01), 5 AG490 4 H 8 ,AG490+ E B B 4 stat3,stat5 mRNA MR X 8 ERK
(P<0.05),STAT3.STAT5 BRI £ AR BERMK (P>0.05),P-STAT3.P-STAT: EREXBRIBELR (P>
0.05) . 5 ESHWA L AGL90+E B4 stat3.stats mRNA HERFBREZEER (P>0.05),STAT3,STATS.P-
STAT3.P-STATS BEAZZBREREEER (P>0.05), & EBWEETF star3.stat5 mRNA kA F, Bk
& STAT3.STATS BEFREKYE, WEZ1M JAK-STAT {555 SR, N4 FFf SMMC-7721 FHR.,
L. E2M; JAK-STAT #EE; B AG490

5 # 8 .R286. 91 IWHRIAM A X ME 0253 -2670(2008)06 —0873 - 05

Effect of matrine on signaling transduction pathway of JAK-STAT in SMMC-7721 cell line
YIN Fei, ZHAO Jun-yan, YAO Shu-kun
(Department of Gastroenterology, Fourth Hospital of Hebei Medical University, Shijiazhuang 050011, China)

Abstract: Objective To investigate the effect of matrine on JAK-STAT signaling transduction
pathway in SMMC-7721 cell line. Methods Treated with matrine and AG490 (the inhibitor of JAK-
STAT signaling transduction), the inhibitory effect of matrine on SMMC-7721 cell proliferation was
detected by MTT. The mRNA expression of stat3 and stat5 in SMMC-7721 cell line was assessed with
RT-PCR. The protein expression of STAT3, STAT5, P-STAT3 and P-STATS in SMMC-7721 cell line
was detected by Western blotting. Results Matrine could significantly inhibit the proliferation of SMMC-
7721 cells. The proliferation rate was in a dose- and time-dependent manner. The mRNA expression of
stat3 and stat5 in SMMC-7721 cell with matrine was significantly lower than that in the control group
(P<C0.05 or P<0.01) and so was the protein expression of STAT3, STATS, P-STAT3 and P-STATS
(P<C0.05 or P<<0.01). There was no significant difference of the mRNA expression of stat3 and stat5
between AG490 and control groups (P>>0.05), and so was the protein expression of STAT3 and STAT5
(P>0.05). But P-STAT3 and P-STATS5 protein expression was significantly lower than that in the
control group (P<C0.05 or P<{0.01). After treated with matrine plus AG490, the mRNA expression of
stat3 and stat5 was significantly lower than that in AG490 group (P <0.05) and so was the protein
expression of STAT3 and STATS (P<0.05). There was no significant difference of the P-STAT3 and P-
STATS protein between matrine plus AG490 group and AG490 group (P>0.05). There was no signi-
ficant difference of the mRNA expression of stat3 and stat5 between matrine plus AG490 group and
matrine group (P>>0.05), and so was STAT3, STATS5, P-ERK, P-STAT3 and P-STATS5 protein expre-
ssion (P>>0.05). Conclusion Matrine could significantly down-regulate the mRNA expression of stat3
and stat5 and protein expression of STAT3 and STATS5 in SMMC-7721 cells. So matrine could inhibit the
signaling transduction pathway of JAK-STAT and inhibit the proliferation of SMMC-7721 cells.
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RFhAMMEARGSHSNIEACERRX
HRY. ESBHOTHREERACSEERIEX A
Xt PR ELAYETBREREEENHER
HESME LR P RAESHEARA B, JAKs
(Janus kinases) BR—EX EENBMERECKME. A
BAEFEREESERE JAK, FlEERFSHR
FHE F B IEF (signal transducer and activator
of transcription, STAT) ; if # fz i th BE 7% JAK-
STAT 85 # 2. BESHMWER KL, JAK-
STAT BEMREESHEHNEELBEFIHERY,
o 3T 75 5 50 10 i AT AR 48 e SMMC-7721 HB AL
HEESMW4Y JAK-STAT EEBE X, ZHFHFLU
JAK-STAT #R2¥REFESHSHEBH AG490 K
MR MEFRERKEFMEAKERRESEX
JAK-STAT @¥HE W,

1 #BS5HE

1.1 #8: A% SMMC-7721 Mtk . B+ E
BEp LR A EB RN JAK-STAT #2%
SHESEIHEN AG490 X Sigma AF =M,
HER (RBLEH 9% AUFRFERHHGE
BRAFIER, stat3 514 .stat5 5|4 .B-actin 5|45
HIEFEEERAEY IRARER; Trizol HEH
Amresco 2 A 5§ R L A STAT3,STATS. B
actin ZREH &, RH A P-STAT3 BEREH K,
¥EH A P-STATS ZfEdiik £ E Santa Cruz
22 &) 7= ;PVDF B8 T 1% £ T# 2 8 ,SDS-
FASBEEREXEMAN2> FREGEZEAR
(B Marken) E SR ERESRN A EWAE L
EHLEYTRAHE.

1.2 H&

1.2.1 MTT 88 %285 iFiE SMMC-7721
MEHHENEW .S 5% KFMF.EEXR 100
U/mL.# &% 100 pg/mL §) RPMI-1640 3
B 3% A% 40 e vk SMMC-7721, B F 37 C.5%
COMBEMPIEHR,3I~44d R 1 K. BT HA KN
MARAFER, ]RE 5X10°~6X10'SMMC-7721
4B 180 pL &M T 96 FLITFHK . A BMAR
FIRBEEESHBER EHLEREKREN 0.5,
1.0.1.5,2.5,5.0,10. 0 mg/mL; il RPMI-1640 £
FEWZE 200 uL, B A (RINEEFRM| 200 pL)
X RIL (RinAMEW 200 L), BFEBEKE
B3N FEFH . BEABHRA COBRA PSR, 47
FHEFE 24.48.72 h HBH 1 4R, #47 MTT LK.
REAXTEEEANEHE, TREH2 K.

HEAPHE=CIRALAE-HBL A H/MHEAL A
{HX100%
1.2.2 RT-PCR ¥ & ¥ SMMC-7721 4 f
stat3,stat5 mRNA Bk % 1 X10°/mL 418 £e
MTEFM.24 b B FBRERE.FMAE 1.0
mg/mL ¥ % %W, 50 pmol/L AG490, 50 pmol/L
AG490+1. 0 mg/mL S8, LA n 25 40
MafERst B, fEF 48 h G WESAK . BTFELR. ¥
Trizol XA EHH FRBRAKAE RNA, B4 pL A
pg) HEME RNA,IMAFER BN FER
A M-MLV #8578 1 oL #1705 F . BU
HRF=Y 2 pL #17 PCR RN . stat3 EH5|4).5 -
TTTGGAGGCAGGAATAGG-3', F # 3| . 5'-
TGGCTTGACGGGTTGAT-3' , ¥ W HM H B ¥
2 230 bp, B KBE 50.6 C. stats LH#514.5 -
TTTGGAGGCAGGAATAGG-3', T # 8| #. 5'-
TGGCTTGACGGGTTGAT-3' .y W HM K B¥K
BEH 347 bp,iB KB 56.6 'C, B-actin F¥5FI4.
5'-TCCACCGCAAATGCTTCTAG-3', F#3| 9.
5'-TGCTGTCACCTTCACCGTTC-3', " # & H i
KB BER 189 bp,iB kHF 50.4 C.RT-PCR "
Wy g AEE ST /A# Alphalmager TM1200
R BRI AR EEET T, UE
REEY Bactin FHEWHBRAFEEMN LERSR
RiEKF.
1. 2.3 Western blotting #: &% SMMC-7721 il
fi STAT3,STAT5,P-STAT3,.P-STAT5 B %
i AMUIE AL BRI 2. 2 IR . 43 B4R BN B 4 A0
mMAEREARLES SR ERNEEAR,
—80 C KEHHFERM . IH S BBEMKER KB
A LB RREES RS RFNESINA
HEMA, ERHER 100 pg EEBIE,80 V B E#
e sk, BE MR Pk 1 h R R A5
BKE,150V B3k 3h £/ ERRMED XN H
BB TR, XA R R IR R R, LU E KT
EARNEBER. 5% BT, ZRIREHA
1h, # 0.1 mL/em* g A—HEB (1 2 80), FHEH
#0O,4 C I®. MAZHE® (1:1 000,37 C,
1h, B PVDF B¥,F TBS B#iRBRI K. B
10 min, ZERE B PHITAERN . BRI RABEE
WER., SR A Gel Pro-Analyzer 3. 1 &B /447
Re#fT40 HEBRNER S Bactin MR E
HAE.
1.2.4 i34t 3 . B SPSS 11.5 it & H-0 47 »
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FiIELRERRA z4s FR AR BLERHEER
FEIH.

2 &R :

2.1 ESHEX % SMMC-7721 MR KW .
ARERKEESHER TS SMMC-7721 41
24,48.72 h J5, RAE S WIT I 8 40 Mo B 3% 90 41
2R 55 B et KB B WA 4R B 1 A B (R
hEAREAENHELERBE (P<0.05.0.01), &
#1.1.0mg/mL ESHEFTBAM 24.48.72 h,
WMEMHEDNN (17.6 +£2.00%. (32.8 £
2.2)%.(43.1+2.8)%, At A FRBHEMR 1.0
mg/mL FESWIFFTFHAR 48 h ATHE.

1 %SW SMMC-7721 AMMALIKM (x+s, n=6)

Table 1 Effect of matrine on proliferation

of SMMC-7721 cells (x+s, n=6)

88 o/ MEMBIE/ %
(mg * mL~1) 24 h 48 h 72h

0.5 9.8+£1.4 17.8%k1.6"" 26.745.5" "
1.0 17.6+2.0 32.842.2** 43.14+2.8* 84
1.5 25.6+1.6 43.6+2.5°" 56.446.7**&
2.5 34.3+1.7 53.944.3** 65.7+£6.3"*
5.0 50.1+2.7 68.718.6* 77.2+7.4"*
10.5 65.84+5.7 78.6%4.1* 85.24+3.9**

5 24h & *P<0.05 **P<0.01

5 48 h L. 2P<<0.05 244P<0.01

*P<0.05 **P<0.01 vs 24 h groups

AP<0.05 AAP<0.01 vs 48 h groups
2.2 3% 2 W5 SMMC-7721 4 i stat3, stat5
mRNA RAMEW. &SR SMMC-7721 il
48 h J5 ,stat3.stat5 mRNA WEFZB S EAHE
HERMK £3BF (P<0.01). AG490 H %
SMMC-7721 40/ 48 h J& ,stat3.stats mRNA )%
REEMBHALKERLBEENE (P>0.05), FS
WM AG490+E S BE & fE AT SMMC-7721
i 48 h J5 ,stat3,stats mRNA ) FE s 5 AR
HAHBEABRERK,.Z2RBFE (P<0.05)., 5§ AG490
HH B, AG490+FE B B A stat3,stat5 mRNA B
EHEDERK (P<0.05), 5&%sWA LY,
AG490+E 2R A stat3,stats mRNA HEHEAE T
BEER (P>0.05), R A1 ME2,
2.3 % 5 W X SMMC-7721 40 8 STATS3,
STATS5.P-STAT3,P-STATS BHEXMER. &
LW AERTF SMMC-7721 41/ 48 h J5,STAT3,
STAT5.P-STAT3.PSTATS ZEHREB S RA
BB ERME (P<<0.05), AG490 fEAT SMMC-
7721 #4AH8 48 h J5,STAT3.STATS 53t A

1-8PEE  2-AG490 50 pmol « L4
-5 1.0mg - mL'd 4-ESWHAGL90 4
1-control group 2-AG490 50 gmol « L1 group
3-matrine 1.0 mg * mL~'group 4-matrine+AG490
B1 %S SMMC-7721 41/ stat3,stat5 mRNA
RIEHER
Fig. 1 Effect of matrine on mRNA expression
of stat3, stat5 in SMMC-7721 cells
£2 EH9x SMMC-7721 4/ stat3 # stat5 mRNA
BEEM (xts, n=6)
Table 2 Effect of matrine on mRNA expression of stat3

and stat5 in SMMC-7721 cells (x+s, n=6)

4 % il ¢ stat3/Bactin stat5/B-actin
HE - 0.7640.0 0.7240.04
5% 1.0mgemL=! 0.50£0.04* *  0.4340.03**
AG90 50 pmol » L1 0.7240.11 0.70£0.06

AGII+EBH  S0pmol L=1+1.0mgeml™! 0.4820.06" *4 0.4110.0* * 22

St BARE: - " P<0.01

5 AG490 A8 AP<0.05 AAP<0.01
* * P<0. 01 vs normal group

OP<0.05 A58P<0.01 vs AG490 group

EXEEER (P>0.05),P-STAT3.P-STAT5 EH
REBESWRBAKKBEREMK (P<0.05),
AG490+ % ZHERF SMMC-7721 4/ 48 h /5,
STAT3.STAT5,P-STAT3.P-STATs BEHEXE
EMBEALEBERK (P<0.05.0.01), §
AG490 4 I ¥, AG490+ & 2 B 4 STATS,
STATSs EEXZEBE EFRMK (P<0.05),P-
STAT3.P-STAT; EHXRZEBLXBEFER (P>
0.05), 5% B MAHLK, AGIN+ESRA
STAT3.STAT5.P-STAT3.P-STATS B &k &
EBEXSE (P>0.05), &R WA 2 MES3.
3 itig
HEEREGTY . SEHEYR B ENAT
MR HERE B AR FER FUE SRS S
B OHRGSLBER A —-EHRAN REE
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STAT3 (89 000)

P-STAT3 (89 000)

STATS (92 000)

P-STATS (12 000)

P -actin (43 000)

1-% A 2-AG490 50 pmol « L—14
3-%8W 1.0mg e mL '8 4-58W+AG490 4
1-control group 2-AG490 50 pmol « L~ group
3-matrine 1. 0 mg * mL~!group 4-matrine+AG490
M2 ESH SMMC-7721 A STAT3.STATS.
P-STAT EAREHEW
Fig. 2 Effect of matrine on protein expression of
STAT3, P-STAT3, STATS, and P-STATS
in SMMC-7721 cells

AW BT R B SRR P A AT 400 e A RS
FRERA T ALES R R R LT M
AL NSRRI AR SR G K562 A
M ESARORMHIBRPE ENEOR
EMEBESEE TRARERFERENEEE
6. 35S B0 ) o R 40 ML 7 L o) T 4 R 9
BREAMBMEOESETERARNEIRTREAR
B MBI KT, M RAERH Y EENE
SEBE—ERE L RZDMEHE, NTiHE— P REHA
0k i LAY i

JAKs ZEBAT EXHTFEMHARARS,
K JAK JAK, SMBRERBEEN X R,
STATs AZNHEMR K H STATL 5 M E &
# X,STAT3.STATS 5HBERERRKREY.
JAK-STATs RS F BB SAMAKEE . 2R
HAEXRREY, KEBRAFEMTIBRAMR HH
BFUEAER L. JAKs B0 Ed MBI § STATs {5
SHEFEREANOIHEE JAK $BELEHER
KpUBRKTELER STATs A F . ES5RELEAN
STATS+ F B EMPMALSE . STATs B B/ B &

£3 X $W3 SMMC-7721 88 STAT3.STATS.P-STAT3 1 P-STATS MEREHNKEM (x+s, n=6)
Table 3 Effect of matrine on protein expression of STAT3, STATS, P-STAT3, and P-STATS

in SMMC-7721 cells (xts, n=6)

| Ik o STAT3/Bactin STATS5/B-actin P-STAT3/B-actin  P-STATS5/B-actin
ot} - 1.1040.17 1.08+0.13 0.9440. 13 0.8340. 09
LEW 1.0 mg * mL~! 0.8140.07* 0.82+0.07" 0.71+0.06* 0.6410.06*
AG490 50 pmol « L™! 1.0740.13 1.03£0.10 0.46+0.11" " 0.534-0.07"*
AG490+ %29 50umol e L-!4+1.0mg+mL~! 0.8240.04*2 0.8140.06*4 0.38+0.06" " 0.504-0. 07 *

Sxtma i, *P<0.05 **P<0.01; 5 AG490 H i, AP<0.05

* P<0.05
FR-EENZEEBATE #AARESHR
# DNA FRIZA R BEEERY. IREAA
JAK 5Lt @ &£ F %,STAT3 f1 STATS &
¥R SE BT I L H R B I R R R A A
Pighon,

AG490 R—FMATABMEL R ERN K
BRGTEY, TR CrHUNO,, X FRE N
294. 3, MR IR E B, & JAK-STAT BR#H R
HESHESHEAN B NZAREMBBRESS
AR EME JAK2 B RIL, S — B W& JAK2 JiE
Y STAT Wil MU EREREOHS
BT,

FHREAETSHANAEEE R EME T
stat3, stat5 mRNA B &, W B MW # STAT3,
STATS EHMENEL. B ES WA LITH

* * P<C0. 01 vs normal group;s 2P<C0. 05 vs AG490 group

BEARBIBTEEERAMNARGSHSER
JAK-STAT @R . AG490 & i FHF % SMMC-7721
M), Xt STAT3.STATS B H MK I 15 L™ 4%
MEEH. AG40 MIESHEKSNAE AG490 H
B, % T stat3.stat5 mRNA #l STAT3.STATS
BEHKFEE, Tixt P-STAT3.P-STATs BH £
XHBHEAER MERSNHASESBLE P-
STAT3.P-STATs EHRZ U EHABHEEM, &
BESBME STAT3.STATS BEEBMILAHLH
WS AG490 M%) JAK2 B BT AR, %
ARTFH—-BRERAHR,
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EZRERELZBRONMEFEBLFR

BERa , HXF" o Hid
(EBEHTIHFER PHFRE, LB 200040)

® E-BN IFREIAAKFEARBAREMMAEETE. 1 RABGRERAREIHEZE FADMR
BHMEAYEEMAAMAEAEE, SREAREAFEESTA FAXD-RERENEGHESHRES T3,
5-ZHEKEE (DNS) SN EHLFHERS B A BHERUHITRINARERR. AR KZHERERER
BRENRERMBEERLANRAKREASIAREN KBRS RSB AL 88. 4% , B2 7MW 3.15% , %%
AARETEER K ig BFENY 40.5 mg/kg 8, K E IO X Ho FFB/D R MR AN 63.94% , %% Lewis il
ARBMBEE R 58.32% %5 HEALX A549,LoVo.CEM.QGY-7703 % 4 Fi A BRI MBI 1C,fH 4 91% 160,
29.28.45.06,37.38 pg/mL . 4it KERERERZRBMARET A EERVEAKBEBRIAYTE T KBS,
/NBRBHEMEERFOMHIER BESEREERRS.

XA KZ; BERBERNE; iR
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Antitumor fraction from liquid submerged fermentation of Ganoderma sinense
YANG Guo-hong, YANG Yi-fang, JIN Jun-di

(Department of Chinese Materia Medica, Shanghai Institute of Pharmaceutical Industry, Shanghai 200040, China)

Abstract; Objective To study the antitumor fraction from liquid submerged fermentation of
Ganoderma sinense. Methods The antitumor active fractions were extracted from the hyphostroma which
was produced by liquid submerged fermentation and their antitumor activities were observed by mice
transplant tumor model. The total polysaccharides were tested by phenol-sulphuric acid method and the
contents of reducing sugars were measured by DNS method. The cytotoxic activities were tested by MTT
method in vitro. Results The optimum fraction was the intracellular soluble precipitation (sample B) by
water extracting with alcohol sedimentation. The contents of total polysaccharide and reducing sugar in
the optimum active fraction from liquid submerged fermentation of G. sinense were 88. 4% and 3. 15%,
respectively, but no protein. The inhibitory ratios were 63. 94% and 58. 32% on the growth of H,, and
Lewis tumor transplanted in mice by ig administration in the concentration of 40. 5 mg/kg, respectively.
The ICs 0n four tumor cells of A549, LoVo, CEM, and QGY-7703 were 160, 29. 28, 45. 06, and 37. 38
ug/mL, respectively, which suggested that the active fraction had weak cytotoxic on LoVo, CEM, and
QGY-7703. Conclusion The active fraction from liquid submerged fermentation of G. sinense is
polysaccharide which has better inhibitory rate on the growth of Hy;;and Lewis tumor transplanted in mice
but their cytotoxicities are weak.
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