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NBERIE IKKP Ser 181 BEERL I EH/ ¥R F /Y 3T3-L1
A B3 48 B R 2 R AR L 53 F AL
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Q. EHPEFERERFEEEMREAFER PER, B KR 430030, 2. EhRHERE
FFEXEHBRRAFERPEESAHRN, B RIX  430030)

 E:80 BHEMEEMEEEINITILI EHARES RERNER BT P ERYERSZRANSTF
L. A% LA 25 mmol/L W& MM 0. 6 nmol/L BB K% S 3T3-L1 B AR EBS RER, TUNMRBHAT
FH, R A EAENEES B -BE-CHI-D- A EAENE A Z R, ] Western blotting
¥ IKKB Z 3 ,IKKB Ser 181 BA2 1L ,IRS-1 & H,IRS-1 Ser 307 BiBifk ,PI-3K p85 BH,GLUT4 BHMERE.
R 25 mmol/L WHWM 0.6 nmol/L RS E/EA 18 h f 3T3-L1 ki MMESEFAMWHEEEENH
60% ,IKKB Ser 181 B# 4k .IRS-1 Ser 307 BBk f %A M i, IRS-1 # PI-3K p85 & B &R KM A s B8 A/
B2 005 BT 7 U AR MY AT 26 SRR . (EHRENE /N BERL BT A DT AR XY 3T3-L1 fSR MM IKKB B .GLUTY BHMNE
BEHEEW, & PMRBTUHEXEREASNRI TR, LA FIHTER/NERE TN H TKKB Ser
181 BERIL fF IRS-1 ZEMBREHRRUB O TR ERBRERRAEN AYELSEFSEANREARLAN,
KA NRE, BS R, IKKE; B
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Molecular mechanism of berberine on improving insulin resistance of 3T3-L1
adipocytes induced by high glucose through IKKP Ser 181 phosphorylation
YI Ping', LU Fu-er’, CHEN Guang®, XU Li-jun?, WANG Kai-fu’

(1. Department of Traditional Chinese Medicine, Tongji Hospital, Tongji Medical College, Huazhong University

of Science and Technology, Wuhan 430030, China; 2. Institute of Integrated Traditional Chinese
and Western Medicine, Tongji Hospital, Tongji Medical College, Huazhong University
of Science and Technology, Wuhan 430030, China)

Abstract; Objective To study the effect of berberine on insulin resistance of 3T3-L1 adipocytes
induced by high glucose and to investigate its possible molecular mechanism. Methods 3T3-L1
Adipocytes were treated with 25 mmol/L glucose with 0. § nmol/L insulin to induce insulin resistance.
Berberine was used for the treatment and Asprin was used for the positive control. 2-Deoxy-[*H]-D-
glucose uptaking method was used to observe the transporting rate. Western blotting was used for the
determination of IKKB Ser 181 phosphorylation, IRS-1 Ser 307 phosphorylation, and the protein
expression of IKKB, IRS-1, PI-3K p85, and GLUT4. Results After the treatment with 25 mmol/L
glucose with 0. 6 nmol/L insulin for 18 h, the insulin-stimulated glucose transportation in 3T3-L1
adipocyte was inhibited by 60%, the protein expression of IRS-1 and PI-3K p85 were reduced;
phosphorylation of IKKB Ser 181 and IRS-1 Ser 307 were induced. Meanwhile, these were reversed by
prior treatment of the cells with berberine or Aspirin. But the protein expression of GLUT4 and IKK8 in
3T3-L1 adipocyte was no change during this study. Conclusion The results show that berberine could
significantly improve the insulin resistance of 3T3-L1 adipocytes induced by high glucose and its molecular
mechanism might be that berberine could decrease the phosphorylation of serine residue of IRS-1 and
increase the phosphorylation of tyrosine residue by inhibiting the phosphorylation of IKKB Ser 181,
thereby regulating the protein expression of the signal of insulin to improve the insulin-resistance.
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BRABEHRER, DREANEA EHRR
BHRARGEMR CRABRERS RS, ML
L AERREAOERY, MEHANELERR
MR RNNEEAETS 2 BB RBREREE
RER—MEHREERFHRFHRBESTR
KA,/ MEBENAARRIEASHERD R
HAERANFFIHEAEE. ARRXUSHESH
B RIS A o R, S5/ BE B Xt 4 BE A F
B IKKB RS EGFESHFHEXIFHEW, R
REEDNERFE R REASHERS KR
ERE > FHLE .

1 ##
ERANREB.IRTEIRERER
(IBMX). # 2 Kk # L & &% K . BT &) I 4k, DMSO., 44
Karrsh® B (9 B Sigma 24 H]);BSA .DMEM. i
4 i % (FBS) (Gibco BRL 2A/));2-1 &-[*H]-D-
HEH QI EFERRNEBRAF);3T3-L1 &
feRi e (FEE¥HEREMEERRTARS
L)% IKKB Hitk. 48 me ik IKKB Ser 181 #Hifk.
RBEM I IRS-1 Ser 307 $i{& (Cell Signaling /&
a));% IRS-1 Hi{k. % PI-3K p85 3 {k (Santacruz
A8 /B GLUT4 $i f& (R&D SYSTEMS 24
7]); % Bactin Hifk (LAB VISION A &)); B &
il E /DR IgG. B AR BIRiCIL EH R 1gG
(Pierce /> 7)) ; B B3 Marker (Fermentas /3 &]);
BCA BEKMEN & HEmAZE RS (ECL) &
7l & (Pierce 2 &) ; H ftb b 2 i 77 39 4 4 H7 44
SH87261616 &) CO, 3% 5% (£ E Sheldon A FD;
BEMEBHE (HA Olympus CHK 24 8));Y]—
1450 MEMABLIES GHBRLREAF);
Micro Beta 1540 B N{X (2E PE AF)D.
2 Kk
2.1 HMIZEFRRFES A 37 C.5% CO &M
TF,3T3-L1 AiAE M A M ZE & 10% FBS M@ ¥
DMEM #8355, eI iR & 2d B DA & 0.5
mmol/L IBMX.1 pmol/L K # .10 mg/L BES
% 10% FBS 958 DMEM 3% 48 h, AAfG# |
& 10 mg/L BESEF 10% FBS #5 % DMEM B
1% 48 h,FEJS LA 10% FBS B DMEM 4k 4 3%
F2dBERIK.BERSL 8-12d & 3T3-L1 4
M 90%~95% EIEMARER, THFLRY,
2.2 3T3-L1 AiIMBES ERNERNBETEHA
WEHFEFMERRS 3TL EHAKRKE LS
0.2% BSA f#y DMEM X Ifl # % &% 12h 5,

A 81¥: 4 25 mmol/L Z & #.0. 6 nmol/L B
#.1% BSA ) DMEM H M55 18 h GER4,
M);#& 25 mmol/L % ¥.0. 6 nmol/L BEH&.10
pmol/L /NEER.1% BSA #) DMEM % 5% ¥ 3% 3%
24,48 h (UMBEHE A & 4, BH24, BH48); & 25
mmol/L #iZ5%5.0. 6 nmol/L BEE % .1 pmol/L /M
BEPA.1% BSA ) DMEM 5453 24.48 h ()
BEDR {7 & 41 ,BL24,BL48) ;& 25 mmol/L %%
$.0.6 nmol/L S £ 5 mmol/L BT R EAK.1%
BSA #) DMEM 3R K% 5F 24.48 h (FTRJILAK4,
As24,As48) ;3 1% BSA #) DMEM 5% ik 3% 5%
24h (GEX4,N).

2.3 WEHEERRE 24 LRPEZHERR
9 3T3-L1 ISR 4i M LL A& 0. 2% BSA ) DMEM #%
FWHEF 12h,HLIEF 0.2% BSA B AEFER
F—ER )G, BEREFE, L KRP Zrik (131.2
mmol/L NaCl, 4. 71 mmol/L KCI, 2. 47 mmol/L
CaCl,, 1.24 mmol/L MgSO,. 2.48 mmol/L
Na;PO,.10 mmol/L HEPES, pH 7. 4) ¥3 &K, B
4 ® A4 100 nmol/L S E# KRP Zrhi 37 C
¥ % 30 min,MA 1 mL & 1.75X10*Bq/mL 2-fi%
H-CHI]-D-#% %M KRP Zrhk 37 C BF 10
min, LI Hi¥ & 10 mmol/L % %A PBS {3
W kR B, 1 mL 0.1 mol/L NaOH £/ 2 h,
BARBNER BBERANHTHEREBIHEER
(cpm). FHRX—HM 10 pmol/L MK EB EH
-BE-CHI-D-HHBHERRBEE, T A HE
B NS A AR EEHEERES, BRE

CRBIANMEALEERIKELR.H A CCK-8 F M

20 0 B 50 E R A0

2.4 Western blotting {5 : L B . EH M (25
mmol /L) M S E (0.6 nmol/L),/MEEFE (10,1
pmol/L) B & FL Ak (5 mmol/L) 4 HI4bHE 24.48 h
B 3T3-L1 IR AR A BN SRR AE
H. A BCARRANEEA%RE. REBNEAH
W50 pg, RERE WAL A, B, SDS-

PAGE BH R4 BEL.BHEEEEAREE

PDVF B F, & 5% BiAS A % & TBST (Tris-
HCl 50 mmol/L, NaCl 150 mmol/L, pH 7. 4,
0.1% FILFE) ERTHMA 2h UL EERNE
Z4 HEEMARMBEEANENERES—
Hiik,4 C E,TBST BB LB T B Es
(HRP) #Ri2M =% (1: 3000) BH,ZR TR 2
h,TBST $/GfH ECL (k¥ A A BB B A
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J& Fi Bio-Rad B 447 R G&xt B KW #ITHME,
SR 5 A Quantity One B {4#1T 447 .

2.5 G4 E. TRERYU xts FoR, B4R
BB, AN SPSS S #HITHi%#
i

3 ER

3.1 /PEERAN 3T3-L1 JRidiRA B HEEME
W HEEEELRAA, FERLRAM 3T3-L1
PERi A, B RN AR ERERRET
BB 2EMRETH 5.6 F. XRUERST
e R B 3T3-L1 f5 B 40 v e &5 R AR UK B
TRABSERBAHBERARER, B RIBN
BEBECHTURB RS RERE. XRERE
7% :25 mmol/L #&Em 0.6 nmol/L S EEA
18 h ff 3T3-L1 fEAT MBS BRI N AR EHE B
M 60% ;A 1,10 pmol/L /NEBIE 24 h 5
3T3-L1 RE R 40 MRl &% R R A0 B pE 55 52 10 3 38
B 46%.56%1EF 48 h 5451 52%.61%, 2
e} J8) ) B K BN, A 5 mmol /L B ] IT #k 4 A
24 h J5 3T3-L1 B4 i /i & R W B & iz
B0 58% . /EF8 48 h S5 65%, WA 1.

~

6 E 1]
TS
= 4 [l P L4 LT . "
X
L3
£
g2
LI rl
0! ] L1 J 1
H6UE N M BH48 BL48 Asd48 BH24 BL24 As24

5#AE (M) . **P<0.01
* * P<C0. 01 vs model (M) group

B1 &4 373-L1 R 2-Ee-CH)-D-HE®EY
#{W cts, n=9)
Fig.1 Insulin-induced 2-deoxy-[*H]-D-glucose uptaking
in 3T3-L1 adipocytes (x+s, n=9)

CCK-8 % R B 7%:25 mmol/L B & 0.6
nmol /L B % EFE7ER,3T3-L1 I8 ML CCK-8
B XYW ; MA 1,10 pmol/L /NEBAEH 24,48 h
Xt 3T3-L1 JEB A fy CCK-8 [T W, A 5
mmol/L BB ICAkEFR 24,48 h Xf 3T3-L1 fEMi 40
Ml CCK-8 R EEM, SERHLBERARE
(P>0.05), W% 1.

3.2 /NEER Y 3T3-L1 fE R 40 M8 IRS-1.PI-3K
p85 M GLUT4 B X ZXHE W. KB Western
blotting % #l 3T3-L1 &85 48 i IRS-1,PI-3K p85
MGLUT4EAMER . G4 R B & : 25mmol /L

£1 NSEMX 3T3-L1 B4R CCK-8 AW
(x£s, n=9)
Table 1 Effect of berberine on CCK-8 in 3T3-L1
adipocytes (x+s, n=9)

@ CCK-8 a4 CCK-8 ff

N 1. 869+0. 050 As48 1. 837£0. 023
M 1.855+0.019 BH24 1. 85610, 025
BH48 1. 84910. 020 BL24 1. 854+0. 021
BL48 1.85440.019 As24 1. 845+0. 030

0 0. 6 nmol/L BRG RIEA 18 h AT LA B
IRS-1 1 PI-3K p85 BAMKRL , SEXMHEAK
HEREEEE (P<0.01); R A /NERRK
TKKR #9045 700 b7 7] D bR 00 o LA 33 4% AR R 8 IRS-1
0 PI-3K p85 BEK AL MM, SEMNALKER
BF (P<0.05); HEERZX5/NRHNIEAMN &
ERBXR (F2.3) ., BRIIMA RFEERR 6 )
A/NEE g s B B DT Akt 3T3-L1 BE B 408 GLUT4
BEHMFAXLHBEW (P>0.05), RE 4.

12

**
1.0

8 " e

* *

S alnas

N M BH48 BLA8 As48 BH24 BL24 As24

IRS-1/B -acti

PIKKE Scrl ki

ik

H5HAH M) . *P<0.05 **P<0.01
*P<0.05 **P<0.01 vs model (M) group
M2 #4 3T3-L1 RN IRS-1 MAMRE

(x+s, n=9)
Fig. 2 Protein expression of IRS-1 in 3T3-L1
adipocytes (x+s, n=9)
1.0¢ **

P1-3kp85/ B -actin

0.2
0
N M BH48 BL48 As48 BH24 BL24 As24

PLIKp8S e - -

B-actin PRI, s, s, ———

HERY M) K. **P<0.01
* v P<0. 01 vs model (M) group
B3 &4 3T3-L1 AR PI-3K p85s EAMERRE
(x+s, n=9)
Fig.3 Protein expression of PI-3K p85 in 3T3-L1
adipocytes (x+s, n=9))
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GLU T4
>
o

N M BH48 BL48 As48 BH24 BL24 As24

GLUT4

H4 &4 3T3-L1KAAK GLUT4 EAMERZ
(xts, n=9)
Fig. 4 Protein expression of GLUT4 in 3T3-L1
adipocytes (x+s, n=9)

3.3 /NEERRNT 3T3-L1 M5 4RM IRS-1 Ser 307 B
BB % v : R A Western blotting #& ¥ 3T3-L1
BR MBIk IRS-1 EEWERX GRER:25
mmol/L Z & 0. 6 nmol/L B & KX/ 18 h A
LAB 3 TRS-1 Ser 307 BERR ML, 5 E ¥ X HA LE
EREFEEEF (P<0.0D); Bt A D8R
IKKPB #p i 7] B =) 0 Ak ) AT LA3% 5% PA WfE A, B
IRS-1 Ser 307 B BWA, SHUALEKER

B% (P<0-05),3f B IRS-1 Ser 307 BB

S/NERM IR R E 28R R, LES.

'§ :; - 2 % AR : Ll

@ 10
~
S 08

g 0.6 | **

- 04

wn
£ 02
=
N M BH48 BLA48 Asd8 BHZ4 BL24 As24

pIRS-1 Ser307
P -actin
H5RAA (M) . *P<0.05 **P<0.01
*P<0.05 **P<0.01 vs model (M) group
M5 &4 3T3-L1 SR AR IRS-1 Ser 307 BB {L

miﬁ (Eis, n=9)
Fig. 5 Expression of IRS-1 Ser 307 phosphorylation

in 3T3-L1 adipocytes (x+s, n=9)
3.4 JNEEREAT 3T3-L1 B 40 g IKKB Ser 181 8%
BRI IKKE BEHREMWEW: XA Western
blotting [&]B & W] 3T3-L1 f B 40 fa 8% A 1k 55 2%
Bk IKKB ZAM &L, &R B/ 25 mmol /L HE
BEhn 0.6 nmol/L & & FfEA 18 h 7T LLE & W #
IKKp Ser 181 BfMift, SIE WX HA LK, X RIE
¥ BE (P<0.01); FAMA/MBER L IKKB 7 #
70 B &) UG Ak ) | DAG¥ 5% PA B9 1E A, 6 TKKB Ser
181 BB B, SERNAKE . EREKEE

(P<<0.01),3 H IKKB Ser 181 BBt 5/MER Y
FEMERREEEBER AR B /NEH. T
A PCHRXE 3T3-L1 Ba%ﬁﬂmtﬁ@ﬂ: IKKB EHM
FEHEEM (P>0.05), 1

;4 lO
HOS - - EL] L) %%
—06
"’04
;02

N M BH48 BL48 As48 BH24 BL24 As24
PIKK B Serl8] o e —
10 4 T ———

H5HRAA M) . * " P<0.01
** P<0. 01 vs model (M) group

B6 &4 3T3-L1 BER4RH IKKP Ser 181 B it
B IKKp EAMEE (rLs, n=9
Fig. 6 Phosphorylation of IKKP Ser 181 and protein
expression of IKKP in 3T3-L1 adipocytes
(x£s, n=9)
4 it

NVBERE R M BE Y PRI — R R kK
EYW B R E AR B MBI R R TG
BOREW R R /NREWE S B E AMPK & 1 3% i
RS R BB, RN REB A A RERS R
6K 4, 20 TE AR B AL A R U M UGB 1%
Gt 1 1 PR DL R 25 7K 4 R ) 30 18 o 49 ) TKKR T
BHERMKEE TS ZER,IKK #5
HAYRLEAR/HER (Ser/Thr) EHKBER
BRA, HEEHGERATEEF (NF«B) B
W4k, FLBE NF-«B B3k £ B iy IKKB 4+ 317,
HERNFRES BIEGFSHIABRTHER
FEEARZEMEAMBERILIANI, EZE Ser/
Thr BB L8 3845, Ser/Thr & A ¥ B 1IKKB #1&
HEBESRELHREFTNER, RBTRE RIK
FHEESFRAY., ZPFREA T MEROTR
EASHERSRRNEARRANS FEAES N
1IKKRB.,

ALREAHRAPNBEREERE iv
BRER BN RE TR Wistar KRB R
PR, T UUNEER T 84T 10 AJE . 3= 1
MR FIBE S RK T B R, A A B B B0,
i 7% % 5 B F IL-1B.1L-6. TNF-o, 2 R L B B
(CRP). % M4 F (ICAM-1,VCAM-1) B4 B F%{K,
PG A AL InsR B EEBMERKRLE
H.IRS-1 BMEAMBMILEH.IRS-1 EH.GLUT4
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BEUREREM.PI3K EANEAHY BHE,IE
BH/INBE B Bl B LA L A% L R R I L R B S R
e RS, ALK 25 mmol/L #AEjEEIN 0.6
nmol/L S EES 3T3-L1 kiR TEBE R
P, F RU/MNBERUHAT T 1, R B LA IKKB 3054 59) BT
T DT ARAE Ny P X B, B M IKKB RS K55 %%
FHXEAMRK, '

A 5L & P25 mmol/L B EEM 0. 6 nmol /L
B EVERM 18h 5 3T3-L1 JEpiAES EH
WA EEE SIS 60%, % B AWK
TKKB 4 %1 77) by =) 00 Ak ) F D33 85 AR R (A &
Katinim 46 % ~65%. RS RRM WA E R E
EEBHS BRI HES RENNEERG,
X155 88 25 mmol/L E& N 0. 6 nmol /L S E/E
FI 18 h Jg 3T3-L1 A Rh 40 Ma /™4 B 5 R0, M /D
REAARERSREANER.

HTHAPREBHERREFHES XKW
YEF L%, 0 B Western blotting Bl S R EFS
% 5% H IRS-1,PI-3K p85 f1 GLUT4 WIFEik,. 4
SR % B .25 mmol/L # &M 0.6 nmol/L B &
YEF 18 h ATLLBH B M4 IRS-1 1 PI-3K p85 EH
B R E , R B A/ BE R ER TKKP i ) 0] BT &) IT Ak
TR LA s¥ 8% H 4 A, 8 IRS-1 1 PI-3K p85 B H K
FaEH BRI A BB E R B AN
B FELAN GLUT4 BHMREXTHAER W, X
RABHASHESENRNEERESMHE
IRS-1 1 PI-3K p85 BEHREBPWER, M5
GLUT4 EHMERBLX, MEBELEE IRS-1
M PI-3K p85 BHMRENERS RN,

B & B IE %L IRS-1 Ser 307 B IL T R H
IRS-1 EHEZER/D, H IRS-1 Ser 307 B 24
F IRS-1 BABSZAM 2RSS EKANEE S
FhaES, FRE-SRU T /NEMHR 3T3-L1
Fi B 40 8 TRS-1 Ser 307 BsMRALM W, S5 R KB .
25 mmol/L Z &M 0. 6 nmol /L R EEM 18 h
A7 LRI % IRS-1 Ser 307 B ML, [RI B A A/ BE 95
B TKKP 0 il 7] B &) DT Ak 0 A7 LA 3 % 1 A, f
IRS-1 Ser 307 B¥M LM B W4, 3 U6 WA /) BE B
MBS S TRS-1 Ser 307 BRIk EB S K
HH,

£ 4538 ,IRS-1 Ser 307 BE# Ser/Thr % F ¥ K
IKK 2 JNK B0, 708 3L 30 9 40 J o IKKB
Ser 181 B AR L B TKKR FEL LB A LR TR

BT /ANEERE N 3T3-L1 PSR 41 ffd IKKB Ser 181 #%

BALWEW, 2R & 25 mmol/L HEHM 0.6
nmol/L S E/EHR 18 h 7] LAk & IKKB Ser 181
BRRRAL, I B A /N BE R B TKK 410 i) 79) T ] 2T Ak
AT DL agi % SLAE A o 48 TKKP Ser 181 BEBR{LHA B
A, X U A /N BEBRE W M A B R Y TKKB Ser
181 B AL, 6F IRS-1 £ % FR 7R 4 0% MR AL ok 2 T A%
EMBEHRAEN AVESEFSEANRE,
BERS R,

FRREGRERN R RENESREREARRX,
IKKB RIET RS ERAMHEEE A, /MRE T
B IKKB #4238 P LR s B & RN
HIM. WR/NEBAES—F IKKR #30 &7 i A
FHaE RS BRI ERIENESHAE
AR R M IR 1R Y R AT HE BRI IR T SR At
SHKB®.
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FEXRERNHEEARERSARAMERHXR

EAELIRA ALK A0 ®
. FTHAEESE,HII TH 315211 2. TER¥FEZERRERTRTHE KR, #L TH 315210

B EBH FINZARERNHERARAKSHRAYHEFENEXE, % AEM SGC-7901 AMA 2.5,
5.10,20.40 ymol/L M E XK EMAE 1~5d., 251 MTT J 3 05 2 40 5 AR K 30 40 o % 7 14 00 A 4 B PR B e 28
1L, R J5 Fi Western blotting H R M A M AP X AR ZEARANEA (cyclin) MARFE QKB KB (cyclin-
dependent kinase, CDK) f&fk, &R MEARRXUABRKBEFIZAHBRARMEK  HFEXEXSIEAR
E#E G./M #1: KA FHLH K5 i cyclin A 1 CDK2 B9 FR3EKF T M .cyclin Bl #1 CDK1 MREKELFA . S8
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Relationship between antiproliferation effects of aloe-emodin on growth
of gastric cancer cells and cell cycle arrest
XIAO Bing-xiu', GUO Jun-ming', LIU Dong-hai'**, ZHANG Shun!'?, LIU Qiong'
(1. School of Medicine, Ningbo University, Ningbo 315211, China; 2. Ningbo No. 2 Hospital, Affiliated Hospital,
School of Medicine, Ningbo University, Ningbo 315210, China)

Abstract: Objective To investigate the relationship between the antiproliferation effects of aloe-
emodin on growth of gastric cancer cells and cell cycle arrest. Methods Human gastric cancer SGC-7901
cells were treated with 2. 5, 5, 10, 20, and 40 umol/L aloe-emodin for 1—5 d. The cell growth was
determined by MTT assay. Cell proliferation and cycle distributions were analyzed by flow cytometry.
Western blotting assay was used to detect the changes of cell cycle regulators, cyclins, and cyclin-
dependent kinases (CDK). Results Aloe-emodin inhibited the growth of gastric cancer cells in a dose-
dependent manner. Treatment of aloe-emodin resulted in cell cycle arresting at G,/M phase. Its molecular
mechanisms involved the decrease of the expression of cyclin A and CDK2, the increase of the expression
of cyclin Bl and CDK1. Conclusion One of the antitumor mechanism of aloe-emodin on the growth of
gastric cancer SGC-7901 cells is to arrest the cell cycle, which indicates that aloe-emodin has a potential
value for the treatment of gastric cancer in clinic.

Key words ;: aloe-emodin; gastric cancer SGC-7901 cell; cell cycle

o 7 B 8 - 2007-09-12
X &£WAE =(??E:ﬂi E)#Sﬂ#éﬁﬁwm H (2006A610047); ¥ LA 151 AA " TRHERME (2003236); THEH AR LMERTA
2004771
HEBN - HEAFE0AS—), T THXBABRERW, 2+, TENEMAF FLEDERE.
Tel: (0574) 87600759 E-mail: xiaobingxiu@nbu. edu. cn
»EAAEE BRY



NEERRANHIIKK B Ser 181BEMRILENE HbE G AI3T3-L1AGHT
20 F R S R IBLI -FALE

(=" Sbt, BHE, B, BRWAH. EFFE, VI Ping, LU Fu-er, CHEN Guang, XU
Li-jun, WANG Kai—fu
Y& B S, YT Ping (S rpRk e K2 R 5% 1 2 Bt Bt I [l e s e b B B, ik, 0iX430030),  Bilifs HE

CBES ARTEE, FITE, LU Fu-er, CHEN Guang, XU Li—jun, WANG Kai—fu (HerfiRb K22 FIG e
%mw&m%mn¢ﬁ&mHMﬁ%4Wtﬂ&%mw>

s i s 2 ISTIC[PHU]

BT 4 CHINESE TRADTTTONAL AND HERBAL DRUGS
i, &G - 2008, 39 (5)

W51 AL 21K

1.Lee Y S;Kim W S;Kim K H Berberine, a natural plant product, activates AMP-activated protein kinase

with beneficial metabolic effects in diabetic and insulin-resistant states[#p3CHAF]] 2006 (8)

2.Yin J;Hu R;Chen M Effects of berberine on glucosemetabolism in vitro[#F3CHAF]] 2002 (11)

3.Leng S H;Lu F E;Xu L J Therapeutic effects ofberberine in impaired glucose tolerance rats and its

influence on insulin secretion[# T3] -Acta Pharmacologica Sinica 2004

4.Ko B S;Choi S B;Park S K Insulin sensitizing and insulinotropic action of berberine from Cortidis

rhizoma [4h3CHIF]] 2005 (8)

5.Lazar M A How obesity causes diabetes:not a tall tale[#F3CHAF]] 2005(5708)

6.Syed M A;Barinas—Mitchell E;Pietropaolo S L Is type 2 diabetes a chronic inflammatory/autoimmune

disease? 2002

7.Nelson B A;Robinson K A;Buse M G High glucose and glucosamine induce insulin resistance via

different mechanisms in 3T3-L1 adipocytes[4#P3CHITI] 2000 (6)

8. Romero R;Casanova B;Pulido N Stimulation ofglucose transport by thyroid hormone in 3T3-L1

adipocytes:increased abundance of GLUT1 and GLUT4 glucose transporter proteins[#FCHATI] 2000(2)

9. Takeuchi A;Mishina Y;Miyaishi O Heterozygosity with respect to Zfpl48 causes complete loss of

fetal germ cells during mouse embryogenesis[#P3CHAFI] 2003 (2)

10. Yuan M;Konstantopoulos N;Lee J Reversal of obesity—and diet—induced insulin resistance with

salicylates or targeted disruption IKKbetal[#F3CHATI] 2001 (5535)

11.Kim J K;Kim Y J;Fillmore J J Prevention of fatinduced insulin resistance by salicylate 2001 (03)

12.Li Z W;Chu W M;Hu Y L The IKKB subunit of Ix B kinase(IKK)is essential for nuclear factor x B

activation and prevention of apoptosis 1999

13, PMEV ; BlAS S AR SO i 0T 280 DR DK BT P 3 DR R s D)8 5] =P B e 2 265 2005 (22)

14, P20 ; Bl S AR SROAAR R 0T D B SRR B A ILTRS — 1 2 32k J i G R B A /K- S i LR85 ] -

EEALE 2005 (09)

15, R AT H AR SRR R0 2 OB bR s X BN 28 PR A ORI b s 7K~ 1 5 ) R e S ] = e s e 242
A&

2005 (12)

16. Zhande R;Mitchell J J;Wu J Molecular mechanism of insulin—-induced degradation of insulin receptor

substrate 1 2002


http://d.wanfangdata.com.cn/Periodical_zcy200805030.aspx
http://d.wanfangdata.com.cn/Periodical_zcy200805030.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%98%93%e5%b1%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e4%bb%98%e8%80%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%b9%bf%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e4%b8%bd%e5%90%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bc%80%e5%af%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YI+Ping%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LU+Fu-er%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Guang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XU+Li-jun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XU+Li-jun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Kai-fu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%8e%e4%b8%ad%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%e5%90%8c%e6%b5%8e%e5%8c%bb%e5%ad%a6%e9%99%a2%e9%99%84%e5%b1%9e%e5%90%8c%e6%b5%8e%e5%8c%bb%e9%99%a2%e4%b8%ad%e5%8c%bb%e7%a7%91%2c%e6%b9%96%e5%8c%97%2c%e6%ad%a6%e6%b1%89430030%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%8e%e4%b8%ad%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%e5%90%8c%e6%b5%8e%e5%8c%bb%e5%ad%a6%e9%99%a2%e9%99%84%e5%b1%9e%e5%90%8c%e6%b5%8e%e5%8c%bb%e9%99%a2%e4%b8%ad%e8%a5%bf%e5%8c%bb%e7%bb%93%e5%90%88%e7%a0%94%e7%a9%b6%e6%89%80%2c%e6%b9%96%e5%8c%97%2c%e6%ad%a6%e6%b1%89430030%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%8e%e4%b8%ad%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%e5%90%8c%e6%b5%8e%e5%8c%bb%e5%ad%a6%e9%99%a2%e9%99%84%e5%b1%9e%e5%90%8c%e6%b5%8e%e5%8c%bb%e9%99%a2%e4%b8%ad%e8%a5%bf%e5%8c%bb%e7%bb%93%e5%90%88%e7%a0%94%e7%a9%b6%e6%89%80%2c%e6%b9%96%e5%8c%97%2c%e6%ad%a6%e6%b1%89430030%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%8e%e4%b8%ad%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%e5%90%8c%e6%b5%8e%e5%8c%bb%e5%ad%a6%e9%99%a2%e9%99%84%e5%b1%9e%e5%90%8c%e6%b5%8e%e5%8c%bb%e9%99%a2%e4%b8%ad%e8%a5%bf%e5%8c%bb%e7%bb%93%e5%90%88%e7%a0%94%e7%a9%b6%e6%89%80%2c%e6%b9%96%e5%8c%97%2c%e6%ad%a6%e6%b1%89430030%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-zcy.aspx
http://c.wanfangdata.com.cn/periodical-zcy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lee+Y+S%3bKim+W+S%3bKim+K+H%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ024986855.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ024986855.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yin+J%3bHu+R%3bChen+M%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ025222344.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Leng+S+H%3bLu+F+E%3bXu+L+J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_.aspx
http://d.wanfangdata.com.cn/Periodical_.aspx
http://c.wanfangdata.com.cn/periodical-zgylxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ko+B+S%3bChoi+S+B%3bPark+S+K%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ026505749.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ026505749.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lazar+M+A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ021131775.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Syed+M+A%3bBarinas-Mitchell+E%3bPietropaolo+S+L%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200805030%5e6.aspx
http://d.wanfangdata.com.cn/ExternalResource-zcy200805030%5e6.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Nelson+B+A%3bRobinson+K+A%3bBuse+M+G%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QK10.2337/diabetes.49.6.981.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QK10.2337/diabetes.49.6.981.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Romero+R%3bCasanova+B%3bPulido+N%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0210200650.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0210200650.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Takeuchi+A%3bMishina+Y%3bMiyaishi+O%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ029178916.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ029178916.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yuan+M%3bKonstantopoulos+N%3bLee+J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.1126-science.1061620.aspx
http://d.wanfangdata.com.cn/NSTLQK_10.1126-science.1061620.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kim+J+K%3bKim+Y+J%3bFillmore+J+J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200805030%5e11.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Z+W%3bChu+W+M%3bHu+Y+L%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200805030%5e12.aspx
http://d.wanfangdata.com.cn/ExternalResource-zcy200805030%5e12.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%82%96%e9%9b%81%e5%87%8c%3b%e9%99%86%e4%bb%98%e8%80%b3%3b%e5%be%90%e4%b8%bd%e5%90%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgzyzz200522014.aspx
http://c.wanfangdata.com.cn/periodical-zgzyzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%b6%e7%88%b1%e4%b8%bd%3b%e9%99%86%e4%bb%98%e8%80%b3%3b%e5%be%90%e4%b8%bd%e5%90%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zyzz200509028.aspx
http://c.wanfangdata.com.cn/periodical-zyzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%ad%e7%84%b1%3b%e9%99%86%e4%bb%98%e8%80%b3%3b%e5%be%90%e4%b8%bd%e5%90%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgyyyx200512005.aspx
http://c.wanfangdata.com.cn/periodical-zgyyyx.aspx
http://c.wanfangdata.com.cn/periodical-zgyyyx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhande+R%3bMitchell+J+J%3bWu+J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200805030%5e16.aspx
http://d.wanfangdata.com.cn/ExternalResource-zcy200805030%5e16.aspx

17.Lee Y H;Giraud J;Davis R J C—Jun N-terminal kinase (JNK)mediates feedback inhibition of the

insulin signaling cascade 2003

18. Hirosumi J;Tuncman G;Chang L A central role forJNK in obesity and insulin resistance[4P3CHAF]]

2002 (6913)

19. Gao Z;Zuberi A;Quon M Aspirin inhibits TNFinduced serine phosphorylation of IRS-1 through

targeting multiple serine kinases[#F3CHIT]] 2003

20. Delhase M;Hayakawa M;Chen Y Positive and negative regulation of Ik B kinase activity through

IKK B subunit phosphorylation[4F3CIIF]] 1999 (5412)

1. ShBt. BEATH. 7 ARTN . FHFE. YI Ping. LU Fu—er. CHEN Guang. XU Li-jun. WANG Kai-fu /INEERH 4% 3T3-

LR I 0 M5 o 3R HRU ) 20 T WL DI R S0 - A Py 20 A A 24252007, 23 (4)

2. Gybt. BEATH. B 4REWA. #0. TJFE. Ping Yi. Fu-Er Lu. Guang Chen.Li-Jun Xu.Hui Dong.Kai-Fu Wang /)
BRSO ST3-L 1B SR ARHT A N B P 1-3K p85 4R (4R A SR I TR S ] - I T (K 2452008, 16 (19)

3. bt WiATE. B AREFE. £JFE. YI Ping. LU Fu~er. CHEN Guang. XU Li—jun. WANG Kai—fu /NBEGAEIEZ R T
NF— & B p65 ¥R 07 2538 i 175 5 RO 3 T3 -L LA i i SARL ) 4 7L D30 PRl 3 ] - [ 2 e 242 A5 2008, 28 (12)
4GBt WA HL W) ARCH. S5 EJFE. YL Ping. LU Fu-Er. CHEN Guang. XU Li-Jun. DONG Hui.WANG Kai-Fu &
BEBERR AL TKK B Ser181175 31311 RIS A1 MR & 24 HRHTI 20 T WL DT 8 sc ] - S e 2% 52009, 25 (2)

5. HRHEWE. 424k 4. ZHANG Yanping. LT Ji’an 24if 72 R PRIIPE S SARBU) 20 T HUBIRTUEE e DI TI18 S3C] -4 b
B B 22 e 24472011, 13 (4)

6. 1« HUH ML S04, J7 4T AR, JE R, 25 FoORy b OR 3T3-L 140 MU TNF - a 90k BE IR DRI 2 11 5% i [HA )
W3] - [ R P 245 7% 52008, 14 (9)

L B S FUHL R RS NSO S IS DS P RUBE ) 3 V5 S L IRI2 S R 25 1 B [T

-z 2011(8)
2. ZEE M. Bl v B 2 M i ) BB S L LRI ok i D138 S0 - D BE &5 5 5T 2011 (1)

A http://d. wanfangdata. com. cn/Periodical zcy200805030. aspx



http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lee+Y+H%3bGiraud+J%3bDavis+R+J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zcy200805030%5e17.aspx
http://d.wanfangdata.com.cn/ExternalResource-zcy200805030%5e17.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hirosumi+J%3bTuncman+G%3bChang+L%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0210597641.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gao+Z%3bZuberi+A%3bQuon+M%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.1074-jbc.M300423200.aspx
http://d.wanfangdata.com.cn/NSTLQK_10.1074-jbc.M300423200.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Delhase+M%3bHayakawa+M%3bChen+Y%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ021243708.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ021243708.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%98%93%e5%b1%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e4%bb%98%e8%80%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%b9%bf%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e4%b8%bd%e5%90%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bc%80%e5%af%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YI+Ping%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LU+Fu-er%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Guang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XU+Li-jun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Kai-fu%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zhnfmdx200704017&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zhnfmdx200704017.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zhnfmdx200704017&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zhnfmdx200704017.aspx
http://c.wanfangdata.com.cn/periodical-zhnfmdx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%98%93%e5%b1%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e4%bb%98%e8%80%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%b9%bf%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e4%b8%bd%e5%90%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e6%85%a7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bc%80%e5%af%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ping+Yi%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fu-Er+Lu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Guang+Chen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li-Jun+Xu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hui+Dong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kai-Fu+Wang%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hrxhzz200819006&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_hrxhzz200819006.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hrxhzz200819006&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_hrxhzz200819006.aspx
http://c.wanfangdata.com.cn/periodical-hrxhzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%98%93%e5%b1%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e4%bb%98%e8%80%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%b9%bf%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e4%b8%bd%e5%90%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bc%80%e5%af%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YI+Ping%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LU+Fu-er%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Guang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XU+Li-jun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Kai-fu%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgyyyx200812003&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zgyyyx200812003.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgyyyx200812003&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zgyyyx200812003.aspx
http://c.wanfangdata.com.cn/periodical-zgyyyx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%98%93%e5%b1%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e4%bb%98%e8%80%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%b9%bf%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e4%b8%bd%e5%90%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e6%85%a7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bc%80%e5%af%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YI+Ping%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LU+Fu-Er%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Guang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XU+Li-Jun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DONG+Hui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Kai-Fu%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgmyxzz200902002&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zgmyxzz200902002.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgmyxzz200902002&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zgmyxzz200902002.aspx
http://c.wanfangdata.com.cn/periodical-zgmyxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%89%b3%e8%90%8d%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%bb%a7%e5%ae%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Yanping%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Ji%27an%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hbmtyxyxb201104021&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_hbmtyxyxb201104021.aspx
http://c.wanfangdata.com.cn/periodical-hbmtyxyxb.aspx
http://c.wanfangdata.com.cn/periodical-hbmtyxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8c%85%c2%b7%e7%85%a7%e6%97%a5%e6%a0%bc%e5%9b%be%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%b4%e7%bf%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%87%e6%98%a5%e5%b9%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e5%a8%9c%e4%b8%bd%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%94%90%e5%bf%97%e5%9b%bd%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%bf%80%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgmzyyzz200809021&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zgmzyyzz200809021.aspx
http://c.wanfangdata.com.cn/periodical-zgmzyyzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bd%97%e6%98%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e7%a3%8a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e7%90%a6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%b2%90%e6%96%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e4%bf%8a%e9%9c%9e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zcy201108027.aspx
http://c.wanfangdata.com.cn/periodical-zcy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%95%e5%bd%ac%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e4%bb%98%e8%80%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zxyjhyj201101010.aspx
http://c.wanfangdata.com.cn/periodical-zxyjhyj.aspx
http://d.wanfangdata.com.cn/Periodical_zcy200805030.aspx

