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Therapeutic Mechanism of Gegen Qinlian Tang Based on Systematic

Pharmacology in Treatment of Type 2 Diabetes

ZHAOQ Jin-long, TANG Shun-li, CHEN Guo-ming, HUANG Chu-yao, LIANG Miao-zhen,
CHEN Zi-yin, HUANG Jian-hui, LIU Min"~
( Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

[ Abstract | Objective; To explore the mechanism and principle of Gegen Qinlian Tang in the treatment of
type 2 diabetes by systematic pharmacology. Method: The effective components and related target proteins in
Gegen Qinlian Tang were selected by using the traditional Chinese medicine systems pharmacology database and
analysis platform (TCMSP) ; the network visualization software Cytoscape 3. 5. 1 was used to construct the effective
component-target interaction network of Gegen Qinlian Tang for topological analysis. Protein and protein interaction
network (PPI) was constructed and analyzed with STRING 10. 5 online database. After the gene names of target
proteins were obtained from Uniprot database, kyoto encyctopedia of genes and genomes (KEGG) pathway analysis
was conducted by using David database to explore the mechanism and principle of Gegen Qinlian Tang in treating
type 2 diabetes. Result: The results showed that the core compounds of Gegen Qinlian Tang included quercetin,
kaempferol, beta-sitosteroll, Prostaglandin G/H synthase 2, etc. ; PPl network diagram showed that the key
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proteins in the effective constituents of Gegen Qinlian Tang mainly included c-jun N-terminal kinase (JNK) , tumor
KEGG results
showed that the main effect of Gegen Qinlian Tang was associated with TNF signaling pathway and MAPK signaling

necrosis factor (TNF) , fos protein ( FOS), mitogen activated protein kinase 3 ( MAPK3), etc.

pathway signal pathway. Conclusion: Gegen Qinlian Tang mainly plays its anti-inflammatory effect, so as to

achieve the effect of treating type 2 diabetes through multiple targets and multiple signaling pathways.
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Table 1 Basic information table of active compounds of Gegen Qinlian Tang
UAEL MM sty Ea i 0B/% DL || fL& it L& W 4 PR 0B/ % DL
MOLO001484 inermine 75.18  0.54 || MOL0O04827 semilicoisoflavone B 48.78  0.55
MOL001792 DFV 32.76  0.18 || MOL004828 glepidotin A 44.72  0.35
MOLO000211  mairin 55.38 0.78 || MOL0O04829 glepidotin B 64.46  0.34
MOLO002311  glycyrol 90.78  0.67 || MOLO04833 phaseolinisoflavan 32.01 0.45
MOL000239 jaranol 50.83  0.29 || MOL0O04835 glypallichalcone 61.60 0.19
MOL002565 medicarpin 49.22  0.34 || MOL0O04838 8-(6-hydroxy-2-benzofuranyl ) -2, 58.44  0.38
. X 2-dimethyl-5-chromenol
MOLO000354 isorhamnetin 49.60  0.31 :
MOL000359  sitosterol 36.91 0.75 MOL004841 licochalcone B 76.76  0.19
MOL003656  lupiwighteone 5164 0.37 MOL004848 licochalcone G 49.25 0.32
MOL003896 7-Methoxy-2-methyl isoflavone 42.56 0.2 || MOL004849  3-(2.4-dihydroxyphenyl) -8-(1, 39.62 0.43
1-dimethylprop-2-enyl) -7-hydroxy-5-
MOL000392 formononetin 69. 67 0.21 methoxy-coumarin
MOL000417 - calycosin 4775 0-24 1 \01004855  licoricone 63.58  0.47
MOL000422 kaempferol 41.88 0.24 MOT.004856 gancaonin A 51.08  0.40
MOL004328  naringenin 39.29 0.2l MOL004857 gancaonin B 48.79 0.45
MOL004805 (2S)-2-[ 4-hydroxy-3-( 3-methylbut- 31.79  0.72 MOL004860 licorice glycoside F 3289 0.27
2-enyl ) phenyl ]-8, 8-dimethyl-2, 3-
dihydropyrano[ 2,3-f] chromen-4-one MOL004863 3-(3,4-dihydroxyphenyl) -5, 66.37  0.41
7-dihydroxy-8-(3-methylbut-2-enyl)
MOL004806  euchrenone 30.29  0.57 chro-mone
MOL004808 glyasperin B 65.22  0.44 || MOL0O04864 5,7-dihydroxy-3-(4-methoxyphenyl) - 30.49  0.41
8-(3-methylbut-2-enyl) chromone
MOLO004810 glyasperin F 75.84  0.54
L MOL004866 2-(3,4-dihydroxyphenyl ) -5 ,7-dihydroxy- ~ 44. 15 0.41
MOLO004811 glyasperin C 45.56  0.40
6-(3-methylbut-2-enyl ) chro-mone
MOLO004814 isotrifoliol 31.94 0.42
MOLO004879 glycyrin 52.61 0.47
MOL004815 (E)-1-(2, 4-dihydroxyphenyl )-3- 39.62  0.35 )
(2,2-dimethylchromen-6-y1) prop-2-en- MOL004882 licocoumarone 33.21 0.36
L-one MOL004883 licoisoflavone 41. 61 0.42
MOL004820  kanzonols W 50.48  0.52 || MO1.004884 licoisoflavone B 38.93  0.55
MOL004824 (28)-6-(2,4-dihydroxyp henyl)-2-  60.25  0.63 || M01004885 licoisoflavanone 52.47  0.54
(' 2-hydroxypropan-2-yl ) 4-methoxy-2,
3-dihydrofuro[ 3 ,2-g] chromen-7-one MOL004891  shinpterocarpin 80. 30 0.73
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[ty Ml L1 4 i OB/% DL | fb5 s LW 4 B 0B/ % DL
MOLO005020 dehydroglyasperins C 53.82 .37 || MOL004990 7,2',4'-trihydroxy-5-methoxy- 83.71 0.27
. 3-arylcoumarin
MOLO000098  quercetin 46.43 .28
MOL004898 (E)3-[ 3, 4-dihydroxy-5-( 3- 46.27 31 MOLO004991  7-acetoxy-2-methylisoflavone 38.92  0.26
methylbut-2-enyl ) phenyl J-1-( 2, 4- MOL004993  8-prenylated eriodictyol 53.79  0.40
dihydroxyphenyl) prop-2-en-1-one
MOL004996  gadelaidic acid 30.70  0.20
MOL004903  liquiritin 6569 0-74 1 \101000500  vestitol 74.66  0.21
MOL004904  licopyranocoumarin 80. 36 . 65 MOL005000  gancaonin G 60.44  0.39
MOL004905 3, 22-dihydroxy-11-oxo-delta ( 12 )- 34.32 .55 MOT005001  gancaonin H 50. 10 0.78
oleanene-27 -alpha-methoxycarbonyl-29-
oic acid MOL005003  licoagrocarpin 58. 81 0.58
MOL004907  glyzaglabrin 61.07 35 MOL005007 glyasperins M 72.67 0.59
MO1004908  glabridin 53.25 47 MOL005008 glycyrrhiza flavonol A 41.28 0.60
MOLO004910  glabranin 509 31 MOL005012  licoagroisoflavone 57.28 0.49
MOL004911  glabrene 46.27 44 MOL005013  18a-hydroxyglycyrrhetic acid 41.16  0.71
MOL004912  glabrone 52,51 0.50 | MOLO0SO16 odoratin 4995 0.30
MOL004913  1,3-dihydroxy-9-methoxy-6- 48.14 0,43 | MOLO0SOI7 phaseol 7877 0.58
benzofurano[ 3,2-c ] chromenone MOLO005018  xambioona 54.85  0.87
MOL004914 1, 3-dihydroxy-8, 9-dimethoxy-6- 62.90 .53 || MOLO00358 beta-sitosterol 36.91 0.75
benzofurano[ 3,2-c ] chromenone L
MOL002959 3’-methoxydaidzein 48.57 0.24
MOL004915  eurycarpin A 43.28 37 MOL003629 daidzein-4,7-diglucoside 47.27 0. 67
MOL004917  glycyroside 3725 0.-79 | \0L001454  berberine 36.86  0.78
MOL004924 ( - )-medicocarpin 40.99 .95 MOLO13352  obacunone 43.29  0.77
MOLO04935  sigmoidin-B 34.88 - 0-41 || N01002894  berberrubine 35.74  0.73
MOL004941 (2R )-7-hydroxy-2-( 4-hydro- 71.12 .18 MOL002897  epiberberine 43.09  0.78
xyphenyl) chroman-4-one
MOL002903 (R)-Canadine 55.37  0.77
MOL004945 ( 2S )-7-hydroxy-2-( 4-hydro- 36.57 .32
xyphenyl )-8-( 3-methylbut-2-enyl ) MOL002904 berlambine 36. 68 0. 82
chroman-4-one MOL002907  corchoroside A_qt 104.95  0.78
MOL004948 isoglycyrol 44.70 .84 || MOL0O00622 magnograndiolide 63.71 0.19
MOL004949 isolicoflavonol 45.17 .42 || MOL000762 palmidin A 35.36 0.65
MOL004957 HMO 38.37 .21 || MOLO00785 palmatine 64.60  0.65
MOL004959 1-methoxyphaseollidin 69. 98 .64 || MOL001458 coptisine 30.67 0.86
MOLO004961 quercetin der. 46.45 33 || MOL0O02668 worenine 45.83  0.87
MOL004966 3 '-hydroxy-4'-O-methylglabridin 43.71 .57 || MOLO08647 moupinamide 86.71 0.26
MOL000497 licochalcone a 40.79 .29 || MOLO01689 acacetin 34.97 0.24
MOL004974  3'-methoxyglabridin 46. 16 .57 || MOLO00173 wogonin 30. 68 0.23
MOL004978 2-[ (3R)-8,8-dimethyl-3 ,4-dihydro- 36.21 .52 || MOL000228 (2R) -7-hydroxy-5-methoxy-2- 55.23 0.20
2H-pyrano [ 6, 5-f ] chromen-3-yl ]- phenylchroman-4-one
5-methoxyphenol
MOL002714  baicalein 33.52  0.21
MOL004980  inflacoumarin A 39.71 33 MOL002908 5,8,2'-trihydroxy-7-methoxyflavone 37.01 0.27
MOLO004985  icos-5-enoic acid 30.70 .20 57,2, 5-tetrahydroxy-8 ,
MOL002909 . ’ 33.82 0.45
MOL004988  kanzonol F 32.47  0.89 6-dimethoxyflavone
MOL004989  6-prenylated eriodictyol 39.22  0.41 || MOL002910  carthamidin 4115 0.24
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L& Wit L& W 4 Fr OB/ % DL || L& P AHD L& 4 Fr 0B/ % DL
2,6,2" 4 -tetrahydroxy-6'- MOL002937  dihydrooroxylin 66. 06 .23
MOL002911 b hal ; 69.04 0.22

methoxychaleone MOL000525 norwogonin 39.40 0.2l

MOL002913  dihydrobaicalin_gt 40-040-21 1 \i01000552 5,2/ -dihydroxy-6,7 ,8-trimethoxyflavone  31.71  0.35
MOL002914 eriodyctiol (flavanone) 41.35 0.24 MOL000073  ent-epicatechin 48.96 o4
MOL002915  salvigenin 49.070.33 MOL000449  stigmasterol 43.83 .76

5,2",6 -trihydroxy-7, . ) )
MOL002917 45.05 0.33 || MOL001490 bis [ (2S5 ) -2-ethylhexyl | benzene-1, 43.59 .35
8-dimethoxyflavone s .
2-dicarboxylate

MOL002925 5,7,2',6'-tetrahydroxyflavone 37.01 0.24 || MOLO01506 supraene 33.55 .42
MO1002926 dihydrooroxylin A 38.72  0.23 || MOL002879 diop 43.59 .39
MOL002927 skullcapflavone II 69.51  0.44 || MOLO08206 moslosooflavone 44.09 .25
MOL002928  oroxylin A 41.37  0.23 || MOLO10415 11,13-eicosadienoic acid, methyl ester  39.28 .23
MOL002932 panicolin 76.26  0.29 (| MOLO12245 5,7 ,4'-trihydroxy-6-methoxyflavanone 36. 63 .27
MOL002933 5,7,4’-trihydroxy-8-methoxyflavone 36.56  0.27 || MOL012246 5,7 ,4'-trihydroxy-8-methoxyflavanone 74.24 .26
MOL002934 neobaicalein 104.34  0.44 || MOL012266 rivularin 37.94 .37
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ndA-4 hydrojase’

/ ~ Chymotrypsinogen B
imrergic

scetylcholine receptor
Bunit alpha-2

&oior O
78kDa glucgee-regyialéd pm

nnnnnn

PR A TR G VA A 2 B S e 2T iR IR
FEIH F-a( TNF-o) & 2 MM 72—, 2
JORE S I 3 B P T . WS R,
PRI B 57 TR T -k B (NF-xB) B0 A 0 35 1, T L
PEU > T UL NF-«B 5 5 7= A 1 A G 46 J P
T B 2 A WL T RE 5B A ) iy 48
DL 200 (LPS) JIF 5|2 i v MWL 400 I 19 2% 0 7
HE SR AR T A L 4 i % e PR T 1 AR
517, Uechi 2820 % BUMH Kz 2% AT LA ) 9 92 0k ity
C(PKC) (% PE B 55 B T, 1540 Na ™ 9L, AT 5
A I ] 2 B (T A AR 2R A AR RE A T B RS, e B 2% R
ST, LA b 25 B A E 5T AT W R R B A W
W (P S VE ML, B X b0 51 2 1 2 780098 BR 9 46
S 95 I DRI 22 0V A 25 B

128 iy 2 —Fh BB AL & 9, XFR I ZS 83, 10
AE NS EER, TEEEN, BA AL k.
PO, B 1 DR , LA R A 4 b 2 T L0 JUL 460 o
ORGSR A 4 4R o A AR
SRR ) s B2 I A K 40 48 R TN L AT
S A A 4 28ORE L B RE S 0 ] IKKB #4 AL, 0 o
IxBao I 2 4k, B 1E NF-xBp65 3 A 40 i 2% 14, i
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Table 2 Key node of compound-target network and its topological feature table
AR A A Degree BC AR 52 Degree BC
quercetin x| 154 0.436 071 69 || thrombin B s 39 0.010 045 93
prostaglandin G/H synthase 2 LiLyy 116 0.097 184 11 formononetin L& 39 0.038 123 10
calmodulin AR 93 0.027 422 84 || beta-sitosterol &Y 38 0. 040 078 29
heat shock protein HSP 90 B 92 0.064 748 84 || naringenin E 37 0.101 453 99
estrogen receptor EiLy=t 89 0. 026 359 65 isorhamnetin L& 37 0.026 052 88
androgen receptor O A 89 0.037 986 03 || baicalein &Y 37 0. 059 793 80
nitric oxide synthase, inducible HO 87 0.018 041 39 || DNA topoisomerase II B s 35 0.011 700 06
trypsin-1 B 75 0.028 135 85 medicarpin s’ 34 0.016 868 27
prostaglandin G/H synthase 1 s 72 0.052 200 61 || licochalcone a [(Aee] 32 0.021 423 02
sodium channel protein type 5 44 65 0.032 052 72 || stigmasterol =L 31 0.037 518 86
subunit alph
subumt alpa (R) -canadine fetsy 31 0.027 061 88
cell division protein kinase 2 O 65 0.007 207 56 vestitol sy 30 0.006 127 30
proto-oncogene serine/threonine- # 55 64 0. 005 885 64 shinpterocarpin oy 30 0.009 010 48
protein kinase pim-1
licoagrocarpin L&Y 29 0. 005 004 15
nuclear receptor coactivator 2 5 64 0. 050 106 99
potassium voltage-gated channel {5 27 0. 007 576 20
kaempferol s 63 0.085 036 19 subfamily H member 2
estrogen receplor beta 045 62 0.005 741 7 elypallichalcone sy 27 0. 005 050 63
coagulation factor Xa Lug=y 62 0.017 467 27 coagulation factor V II 45 27 0.006 073 32
. : I
gly.cogen syntbase kmafse-?) beta I 61 0. 005 854 47 phosphatidylinositol 4 ,5- s 26 0.016 777 67
serine/threonine-protein i 56 0. 005 406 64 || bisphosphate  3-kinase  catalytic
kinase Chkl ! . .
subunit, gamma isoform
mRNA of PKA catalytic subunit # g 52 0.040 178 47
c-alpha oroxylin A sy’ 26 0.016 048 71
o I
dipeptidyl peptidase IV e 50 0.018 351 71 || 2cacetin feay 260 0.016 032 81
wogonin o 45 0.046 213 11 acetylcholinesterase Eug=y 24 0. 006 725 78
7-methoxy-2-methyl isoflavone oy 43 0.018 850 80 nitric-oxide synthase, endothelial B 23 0. 005 974 58
A
retinoic acid receptor RXR-alpha L=y 42 0.014 695 42 skulleapflavone 11 aw 21 0.006 941 65
beta-2 adrenergic receptor B 42 0.018 547 77

M 5% M AH 5 98 5E A 0T, 40 4 B B+ 71 40 B A 22 -6
(TL-6) , 4 4 L A~ 2 -8 (1L-8 ) , 1 4f il /> & -18 (1L-
18) A TNF-o % B . [ #¢ F] J§ LPS i &
RAW264. 7 41 445 HEAT S S2 36>, % 810 25 )
AT LA 2 A5 il R AL 2 (COX-2) Fil— 4 fk
RAHGE(INOS) [ =35 , AT 982D R 4 7= 1 i 371 Bt R
E,(PGE,) fl— %L A (NO) (9 4 1. PGE, J&—7Ff
SRAG T SAE A BT, A S AR SN AR A B
P A s NO R AT I A T K 38 M N, S 3R IR
Fe KA B T RIEM IR Eh 5 KR,
B-HEEEAE T 2Ry 0y A M i b, A7)
2 S M, FEECA PUR PR VPR AL L
T A B B K A AL BT B A i)

BB EEAE Y L 0BT ) VS AR A 59 SD K RLE B
TR 09 B R AT AR IR B 5, 2 B B2 65 I g e K o
FI VT AR A T 19 B 458 07, A ML o) T g o
BUARE [ i 2L 35 B BE 97, 3 ) TNF-o 26 PR T 10 3R
S RONE K. HBFFEIESE T B4 5 I BT 4% A
FI L AR S F W] B4 5 6t LPS BT B /N B
A PR 15 B A R0 B A 4 A T AR 4P L o) T R
5B - 4 5 B F (TNF-o, IL-6) [ B i fT R 38 NF-«B
T R BT A 6L X A S B 1 36 i

T B4 655 WA BT 4 0
RIBIIRE G/H &5 n 1 2 J2 40 g 48 KE 2% ) 56
SR 2 T e A R T 4 RE 1 BL R = —
ST SRR G/H A R 2 i wE s R
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B2 BRZTEZEED PPINE
Fig. 2 PPI network diagram of target protein of Gegen

Qinlian Tang

*3 BEBJRK Degree
Table 3 Degree of each protein

A R Degree B4 R Degree
JUN 53 L8 27
TP53 36 MAPK4 27
FOS 35 MAPKS 25
MAPK]1 34 IL-6 24
RELA 31 TNF 23
MYC 29 EGFR 21
MAPK3 28 IL-2 21

%4 KEGG EEREER(Top10)
Table 4 KEGG pathway enrichment table ( Top 10)

S i % 44 B T4 P
KEGG_PATHWAY  hepatitis B 40  3.0x10°%
KEGG_PATHWAY pathways in cancer 58 1.7x10°%
KEGG_PATHWAY  pancreatic cancer 25 4.5x10°%
KEGG_PATHWAY prostate cancer 26 1.0x10°"
KEGG_PATHWAY bladder cancer 19  6.2x107"
KEGG_PATHWAY TNF signaling pathway 27 1.2x10°'®
KEGG_PATHWAY  toxoplasmosis 28 2.0x107'¢

KEGG_PATHWAY chagas disease 26 9.1x10°1'®

( American trypanosomiasis )
KEGG_PATHWAY colorectal cancer 21 1.5x10°"
KEGG_PATHWAY  hepatitis C 27 4.7x10°%

KEGG_PATHWAY MAPK signaling pathway 28 3.1x10°8

% G/H £ 2 XFr COX2, Bk G IEM, 7 K%

2 R N = N A S v 1 B I i [

PR AL - AF R B, COX-2 Rk Bl IES 5 R E

& e R R 2SI pE s R, R COX -2
- 206 -

AT LA 28 0 RO W A S e A I
B 3 15 0 P 45 1 & PR G5 T ARG s A AR L NS A
B GV O SR AE ST, HfE T COX-2 ] fig i i 1
T PPARy-NF-kB p65 {55 & 53 i , 1 5 W1 35 5 1k
G 9 0 R R R T R U 5 R RS
BAESE T U PR 7 2 nl i i i ERK {5 5 1 A9 3
i T COX-2 {2 IK M 22 fift ST , KAFILRAE
H1 LA L 20 Bl R B AR 3 I Y DG B ) 5 Ok
AL S PR HLA R 98 /Y SC R, 4 kaempferol A
PLId o i) TKKB #9354k , B A 40 i [N 5~ 116, 1L-8,
IL-18 Il TNF-a 45 48 G 4 J50 049 B¢ 5 400 ) % = i
COX-2 FI iINOS [y ik, W > K PE =¥ PGE, Fl NO
A o B~ (5 B M B2 3R B AT BTN A& ko R
FINRER G/H & Ul 2 0 A S N i G B TR 3R .
% SN IPy RN B ] R e ) T
B B BIF 7 R AS B A 1 T 48 B9 8 38 0 80, B AT
oI e A 2 HUWE bR 498 E i B IR 3R R o A 24 AR
FH o TRLIHG 000 5 AR 5 342 97 3 3 3k 2 S B 1l o3 AN HE B
AL BT A Y 2 BE AT 55 18 M AR BE A S8 AE A T, A
T FE T 2 BB PR 894
SHTRTE RS G T ORI S T
BE— AR I R 18 1 A D A {5 5 1 % 2 18 1Y
PERIALH , A WF 58 BT David % 4 73 #7 4 o 47
KEGG il i & 5, I %) 5 AR % 3% i 8 b 2 R g A 7y
Bro KEGG & 4 i % 19 10 18 73 ) J& hepatitis
B, pathways in cancer, pancreatic cancer, prostate
cancer, bladder cancer, TNF signaling pathway,

toxoplasmosis, chagas disease (' American

trypanosomiasis ) , colorectal cancer, hepatitis C, [ I,
ZAhh B 45 A, MAPK signaling pathway ¢ & % P
fHR 3.1 x107% P <0.001, [H it 28 & A O U 38 i 7%
MR S AR FL 2 B L R RE A 4 T B A
Mo BAHELREY, BRE DT REIE 2 E i bk
55 8 A RS By, Horp, TNF signaling
pathway 5 MAPK signaling pathway 5 2 %Y R 5 )
RIRHLBLIR R o YT

TNF signaling pathway 2& TNF 5 TNFR1 254 1fi
PG, WO B9 TNF {5538 % 7] 5 30 NF-«B % 5 (i Al
JNK, p38 , AP-1 & fk, fie fdi fie 2 vE i i I 5~ & e
T K H T A TNF-o A B 25 36 9 i 360
HAEH ] STRING10. 5 %45 73 4K 14 Bt 47 PPT 23 #r
B, & B0, TNF, TL-6 ZEH0 55 H /) Degree H 5 .
I, 28 M B AR % & v B LA W)l ik TNF
signaling pathway {1 7 TNF S50 H L, ATl %
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2 BUHE PRGBS A LI, MR B 40 R AR T
(e

MAPK i % £ 2 A 4 FKiE ‘R, 50 K p38
MAPK, 4 i 5 7 5 34 15 Bl (ERKs) |, C-jun 2 HEK
i DA T/ 0L U T R B P U A (NK/SAPK) K
ERKS5/BMK , H:H p38 MAPK {% 5 fi§ /& MAPK %
JGh e A . p38 MAPK {5 53 #% n] DATE 48
iE PR 5 7 98 A5 T N A T R R I 4 RAE
RLLJATS MM R R B BT Park %Y
WF5E R W p38 MAPK X T4 G b Mok 40 i 1 Py Bz 20
JHL ) 5 PR AR 5 2 N AT Bt 2D B 3R I 48 M S N
TNF-a ()% 4: 55 p38 MAPK # 1% % VI 3¢, C-Jun
A HE R i A (JNK) 3 % JNK J& T MAPK 5 5 5
Tl P — iR AR, TNF-o, TL-18 35 0] 3 1
INK 3l o W iR 1k IRS F 955 307 fL22 2R, T4 4B
T B W TR AL 45 A A, B E 1% T 2 TR Wl i A 1T
SECIRY GHRIE R R K IR R [
K FEIRS MAPK G i o6 R # U el i b
PH B JEAH O RAE FL - A p38 MAPK 45, 4101 il 4% 4
F O TR R B RAE M . AR R B AR
7] RE Sk MAPK S #3004 PR i 09 18 P AR 28
FEARAS , TS B3A 7 2 AR IR 19 VR .

ETEHEARSEARAMHEENCR, FH
STRING 10. 5 #4) % &5 4 % % 17 8 45 (1 PPT I 25 [&]
A PPT [ 25 5 ik, 45 2 I Degree 0, £ %%
AW R B R SO SCHE . AR SN AR A
i) Degree HEATHE 7 J5 & B HE 44 511 10 28 (1 =22 18] Bk
REW, 454 STRING 4 Analysis Zj 8 Jf A [ SCH#K
J5 KB, I 2L Degree H50 i 1Y £ 11 16— S8 R E 18 1 Y
RS E R R S . 4R Degree HEZ BRI Y
£ JUN ( Degree = 53 ), FOS ( Degree = 35) , MAPKI
(Degree =34) ,MAPK3 ( Degree =28 ) ,1L-8 ( Degree =
27) ,MAPK14 ( Degree =27) , MAPKS8 ( Degree =25) ,
IL-6 ( Degree = 24 ), TNF ( Degree = 23 ), IL-2
(Degree =21) 553 J% 4.5 % A HLH

2 IO PR 2 — b 0 M AT BE R M, R
U Ay SRRSO R (i T AN € -8 (LY T 2
& % B TNF signaling pathway, MAPK signaling
pathway 25 58 PR e I K 0 1Y S A B 5 A
K, Hp 5 RAEM K R WL o Degree ff 5 i
THi 3 (1 JUN,FOS it % 1) 2 F1 7~ ¥ c-Jun K c-Fos
M A7 AP-1, 5 AP-1 455 1 DNA J¥31, &
B 2T Y AR N 2R U I D O
(PAD)-1,ZHiEE R B, ¥ ALK T8, (TCF-B,)

EIHB R T o EHFEAM I FE X T AP-1 X
W FR o B 9 A T, WF SR & B ) e-Jun, c-Fos 1Y
FEH R, T AP-1 7KV, AT A R0 35 4 R K
B R I Re 45 . TNF J& —Fi i o 8 28 (9 42 2 M )
¥, TNF 33 J5 55 3% f& TNFR1, TNFR2 25 & J5 I 1%
TNFRI 5 TNFR2 =% {&k, TNFRI JL-F 7€ it 45 40 Jfd
223k, T 3E T BOE NF-xB 38 8% f1 MAPK {538 B%
WA RSS2 R L TG AL, e 2T | i A M 1
20 L R R B A A S L 7 AR R PR R AR
S5 AW ST 0 SC B RS AR AR 1 AE TNF AH OC i %
M S5, BF5E R INE-o KT [F8E E 1C 5
SH IR B AL N E A G, [, 38 i 0] TNF-o
(AR 1 IR KT P REAIR PN B 200 L A2 4 5 3 A s
BEPR R I A5 B3 45 57 . &5 MAPK 2% 56 i s 1 iF
H MAPK1,3,8,14 % MAPK K%, Hurszm' 8y
2RI 2 RUE PRI k2B 0 TR I R KT L e I b A
() e i 25 8 U 1R /K 7 DA B 4R 1k 4 Jf PR 7 55 3 B
g MAPK {5 508 8% . H b 5 8% IR AR 5C 0F 58
£ 1) /Z p38 MAPK i . A W52 il , p38 MAPK
T [ AE R PR R Ao R b s o I 3 B 1 o
WO R S B M T AN, R R
HROT L R 2 R PR HE I R E ST 3 B, p38
MAPK AT 3 iof 5% v S5 Ja JB 5 3R KT, 2 5 0 R 1
Rt R, deAh  IL-2  1L-6 , TL-8 45 4 i [K 5 2 4
PR s ML I 58 F R o B B RARHT IR 2 AUKE IR
WAL 22— REIACE R g RAERS, IR
4 % A AR R Bl 28 X T K S i T Y Heep 106
A 38 2o ST A S A SRS RN A SR AR 7] 3 (STAT) | [
P A A DAL 240 B R 9 4 B SR, DA T R
IR, HAEMALH R NI, &A%Y
GW501516 FEIG RV FH o AR PPT %) 28 $50 ) 45 5wy
Y, TE T 2% v SR TR AR 0 O S RO AR AR 1 2 o 4 i
K, Hrp TNF,IL-6 DL &% p38 MAPK % 8 1 A ¢
Wi IR IS 8 2, AL R B, 3 7R 2 55 08 1R IR
I ML 1 fR 7] BE 3@ iF TNF signaling pathway, MAPK
signaling pathway 4§ % i A OC 8 [t 52 B, &1 b w0 0]
X SR AR T RE R B AR K 1 7 VR T R PR Y G S AR
EH,

15 2 BB PR I KA R T, ROE R T T e R
AEEAEH . RIERT 5080 N5 W AN
£ F SR HAE 5 R 9 5 R ACPUR B 40 HL 254 5 T
AE (4 B i, HL AR E B0 IR 1 43 F ML R 3 4F i i 52
PO GO ARG R R IR Y & s L R A
FE & T B R DR 9 8 25 4 A T S — AN B 9 B 5
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7 \,ﬁ-/ﬁiﬁﬁ@?%ﬁﬁ TNF signaling pathway, MAPK
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