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Abstract: To investigate the anti-inflammatory mechanisms of taurochenodeoxycholic acid (TCDCA), the
molecule structure file of TCDCA was downloaded from PubChem database, PharmMapper and GeneCards were
used to predict and screen the targets of TCDCA. STRING database and Cytoscape software were used to
construct protein interactions network. GO and KEGG analysis was preformed through STRING database.
The key targets were validated by molecular docking and the targets type was attributed by DisGeNET database.
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The network showed that 89 targets were involved in 68 biological processes including response to stimulus,
multicellular organismal process, single-multicellular organism process, response to chemical, response to
organic substance, by adjusting 51 signaling pathways, such as pathways in cancer, progesterone-mediated
oocyte maturation, MAPK signaling pathway, proteoglycans in cancer. These findings provide an overview of
anti-inflammation of TCDCA, which reflects the characteristic of multi-targets and multi-pathways of TCDCA.
It pointed out the direction for further research on anti-inflammatory mechanism of TCDCA.
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Table1l Information of potential targets from TCDCA
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No. UniProt ID Fit score Gene symbol Protein name
1 P22830 6.231 FECH Ferrochelatase
2 P06702 5.847 S100A9 S100 calcium binding protein A9
3 P28845 5.427 HSD11B1 Hydroxysteroid 11-beta dehydrogenase 1
4 P51161 5.344 FABP6 Fatty acid binding protein 6
5 Q04828 3.81 AKR1C1 Aldo-keto reductase family 1 member C1
6 Q96AZ6 3.786 1SG20 Interferon stimulated exonuclease gene 20
7 P24941 3.775 CDK2 Cyclin dependent kinase 2
8 P50579 3.623 METAP2 M ethi onine aminopeptidase 2
9 P08235 3.61 NR3C2 Nuclear receptor subfamily 3 group C member 2
10 P02768 3.595 ALB Albumin
11 Q13370 3.584 PDE3B Phosphodiesterase 3B
12 Q06520 3571 SULT2A1 Sulfotransferase family 2A member 1
13 P22894 3.553 MMP8 Matrix metallopeptidase 8
14 Q01469 3.513 FABP5 Fatty acid binding protein 5
15 P49638 3.453 TTPA Alphatocopherol transfer protein
16 Q16539 3.433 MAPK14 Mitogen-activated protein kinase 14
17 P11142 3.369 HSPAS8 Heat shock protein family A (Hsp70) member 8
18 P02774 3.341 GC GC, vitamin D binding protein
19 Q07343 3.119 PDE4B Phosphodiesterase 4B
20 Q13231 311 CHIT1 Chitinase 1
21 P27487 2.997 DPP4 Dipeptidyl peptidase 4
22 P52895 2.996 AKR1C2 Aldo-keto reductase family 1 member C2
23 P00325 2.981 ADH1B Alcohol dehydrogenase 1B (class I), beta polypeptide
24 P04818 2.978 TYMS Thymidylate synthetase
25 P35398 2.975 RORA RAR related orphan receptor A
26 P10275 2.974 AR Androgen receptor
27 P18031 2.961 PTPN1 Protein tyrosine phosphatase, non-receptor type 1
28 P00533 2.958 EGFR Epidermal growth factor receptor
29 P45452 2.956 MMP13 Matrix metallopeptidase 13
30 P11309 2.954 PIM1 Pim-1 proto-oncogene, serine/threonine kinase
31 P47929 2.947 LGALS7 Galectin 7
32 P12931 2.945 SRC SRC proto-oncogene, non-receptor tyrosine kinase
33 P49354 2.942 FNTA Farnesyltransferase, CAAX box, alpha
34 P43155 2.939 CRAT Carnitine O-acetyltransferase
35 P09211 2.936 GSTP1 Glutathione Stransferase pi 1
36 P80188 2.936 LCN2 Lipocalin 2
37 P00374 2.925 DHFR Dihydrofolate reductase
38 P0O0734 2.925 F2 Coagulation factor 11, thrombin
39 P00491 2.903 PNP Purine nucleoside phosphorylase
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Continued

No. UniProt ID Fit score Gene symbol Protein name

40 P02766 2.899 TTR Transthyretin

41 P78536 2.896 ADAM17 ADAM metallopeptidase domain 17

42 P11586 2.893 MTHFD1 M ethylenetetrahydrofolate dehydrogenase, cyclohydrolase and
formyltetrahydrofolate synthetase 1

43 P25311 2.893 AZGP1 Alpha-2-glycoprotein 1, zinc-binding

44 P03372 2.888 ESR1 Estrogen receptor 1

45 P15056 2.885 BRAF Serine/threonine-protein kinase B-raf

46 P53779 2.885 MAPK10 Mitogen-activated protein kinase 10

47 P00742 2.881 F10 Coagulation factor X

48 P00918 2.877 CA2 Carbonic anhydrase 2

49 P26196 2.873 DDX6 DEAD-box helicase 6

50 PO0747 2.872 PLG Plasminogen

51 P06401 2.87 PGR Progesterone receptor

52 P43235 2.867 CTSK Cathepsin K

53 PO8758 2.864 ANXAS5 Annexin A5

54 Q13126 2.853 MTAP M ethylthi oadenosine phosphorylase

55 P29474 2.851 NOS3 Nitric oxide synthase 3

56 014965 2.848 AURKA Aurorakinase A

57 P04062 2.846 GBA Glucosylceramidase beta

58 PO7900 2.836 HSP90AA1 Heat shock protein 90 alpha family class A member 1

59 P68400 2.836 CSNK2A1 Casein kinase 2 alpha 1

60 P04278 2.829 SHBG Sex hormone binding globulin

61 P0O3950 2.809 ANG Angiogenin

62 P15090 2.806 FABP4 Fatty acid binding protein 4

63 015530 2.806 PDPK1 3-Phosphoinositide dependent protein kinase 1

64 P02743 2.792 APCS Amyloid P component, serum

65 P18075 2.785 BMP7 Bone morphogenetic protein 7

66 Q15075 2.78 EEA1 Early endosome antigen 1

67 P20248 2.759 CCNA2 Cyclin A2

68 P23141 2.755 CES1 Carboxylesterase 1

69 P42330 2.732 AKRI1C3 Aldo-keto reductase family 1 member C3

70 P14174 2721 MIF Macrophage migration inhibitory factor (glycosylation-inhibiting
factor)

71 P00915 2.706 CA1l Carbonic anhydrase 1

72 P12643 2.652 BMP2 Bone morphogenetic protein 2

73 P28482 2.646 MAPK1 Mitogen-activated protein kinase 1

74 P62937 2.643 PPIA Peptidylprolyl isomerase A

75 014757 2.628 CHEK1 Checkpoint kinase 1

76 P15121 2.622 AKR1B1 Aldo-keto reductase family 1 member B

77 P08842 2.616 STS Steroid sulfatase (microsomal), isozyme S

78 P02652 2.586 APOA2 Apolipoprotein A2

79 P00751 2.549 CFB Complement factor B

80 P30044 2.546 PRDX5 Peroxiredoxin 5

81 P07339 2521 CTSD Cathepsin D

82 P45983 2.47 MAPK8 Mitogen-activated protein kinase 8

83 P37231 2.377 PPARG Peroxisome proliferator activated receptor gamma

84 P56817 2.373 BACE1 Beta-secretase 1

85 P42574 2.342 CASP3 Caspase 3

86 P20701 2.256 ITGAL Integrin subunit alpha L

87 P52758 2.195 RIDA Reactive intermediate imine deaminase A homolog

88 P49137 2.192 MAPKAPK?2 Mitogen-activated protein kinase-activated protein kinase 2

89 P23946 2.055 CMA1 Chymase 1




+ 2068 *

2452424 Acta Pharmaceutica Sinica 2018, 53 (12): 2064 —2075

ATSK \/
e "FI'SDHB%STFJI AURKA
@V @

Figure2 Target proteininteraction network of TCDCA

Table2 Gene ontology terms for biological process of TCDCA

VTR T OIRE A AR R S, A5 SRR, X LLE
FAE LR 68 MY iR (K 2), HrhHE4HT5
B A 2 R 3 AR B OB (response to
stimulus). Z 4 EY)iE 2 (multicellular organismal
process) . APt FE (single-multicellular organism
process). X1k H ¥ ) . (response to chemical)
J 6t A WL B (response to organic substance)
o T IRE GO 73T W] (3 3), TCDCA HIHE AL
BEETEALS (protein binding). figfii 454 (lipid
binding) . 3Z{&%i 4 (receptor binding). fig &R 45 &
(fatty acid binding) . SZAR(E 5 8 1 L R IR/ 75 R R
7% (receptor signaling protein serine/threonine kinase
activity) & MAPK & E RS YE (MAP kinase activity)
671, EAMMA T TTH (K 4), RIS FEN

GO-ID GO term Degree P-value
G0.0050896 Response to stimulus 58 2.06E-02
G0.0032501 Multicellular organismal process 51 1.61E-02
G0.0044707 Single-multicellular organism process 50 1.02E-02
GO0.0042221 Response to chemical 47 7.79E-03
G0.0010033 Response to organic substance 39 3.56E-03
G0.0065008 Regulation of biological quality 37 1.54E-02
G0.0009628 Response to abiotic stimulus 31 3.89E-07
G0.0050790 Regulation of catalytic activity 31 2.58E-02
G0.0051246 Regulation of protein metabolic process 31 2.58E-02
G0.0009719 Response to endogenous stimulus 30 3.47E-04
G0.0042127 Regulation of cell proliferation 30 5.75E-03
G0.0002376 Immune system process 29 1.61E-02
G0.0033993 Response to lipid 28 3.51E-06
G0.0009605 Response to external stimulus 28 3.99E-03
G0.0080134 Regulation of response to stress 27 2.02E-03
G0.1901700 Response to oxygen-containing compound 27 3.89E-03
G0.0009725 Response to hormone 26 5.28E-05
G0.0014070 Response to organic cyclic compound 25 2.95E-05
G0.0031399 Regulation of protein modification process 24 2.35E-02
G0.0006952 Defense response 23 1.61E-02
G0.0042592 Homeostatic process 23 1.61E-02
G0.0006955 Immune response 23 2.85E-02
G0.0048545 Response to steroid hormone 21 2.42E-06
G0.0051240 Positive regulation of multicellular organismal process 21 4.73E-02
G0.0051338 Regulation of transferase activity 19 1.61E-02
G0.0010243 Response to organonitrogen compound 18 9.65E-03
G0.0031347 Regulation of defense response 18 1.24E-02
G0.0032101 Regulation of response to external stimulus 18 2.58E-02
G0.0045859 Regulation of protein kinase activity 17 1.92E-02
G0.0009611 Response to wounding 17 2.58E-02
G0.1901698 Response to nitrogen compound 17 2.58E-02
G0.0050878 Regulation of body fluid levels 17 3.69E-02
G0.0042060 Wound healing 16 3.01E-02
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Continued
GO-ID GO term Degree P-value
G0.0043627 Response to estrogen 15 6.63E-06
GO0.0071396 Cellular response to lipid 15 5.47E-03
G0.0007596 Blood coagulation 15 2.48E-02
G0.0032870 Cellular response to hormone stimulus 15 4.84E-02
G0.0097305 Response to alcohol 14 3.04E-03
G0.0071900 Regulation of protein serine/threonine kinase activity 14 1.24E-02
G0.1903034 Regulation of response to wounding 14 1.61E-02
G0.0001775 Cell activation 14 2.06E-02
G0.1901652 Response to peptide 13 1.61E-02
G0.0071407 Cellular response to organic cyclic compound 13 1.70E-02
G0.1901615 Organic hydroxy compound metabolic process 13 4.77E-02
G0.0030198 Extracellular matrix organization 12 1.70E-04
G0.0009314 Response to radiation 11 2.84E-02
G0.0022411 Cellular component disassembly 10 7.79E-03
G0.0071383 Cellular response to steroid hormone stimulus 10 7.79E-03
G0.0044772 Mitatic cell cycle phase transition 10 9.65E-03
G0.0009416 Response to light stimulus 10 1.70E-02
G0.0008202 Steroid metabolic process 10 1.91E-02
G0.0050727 Regulation of inflammatory response 10 2.58E-02
G0.0010038 Response to metal ion 10 3.16E-02
G0.0030168 Platelet activation 9 3.31E-02
G0.0070482 Response to oxygen levels 9 3.78E-02
G0.0022617 Extracellular matrix disassembly 8 1.70E-04
G0.0032355 Response to estradiol 8 1.61E-02
G0.0043401 Steroid hormone mediated signaling pathway 7 3.78E-02
G0.0000302 Response to reactive oxygen species 7 4.38E-02
G0.0009636 Response to toxic substance 7 4.66E-02
G0.2000379 Positive regulation of reactive oxygen species metabolic process 6 4.64E-02
G0.2001057 Reactive nitrogen species metabolic process 5 1.08E-02
G0.0030574 Collagen catabolic process 5 1.26E-02
G0.0031100 Organ regeneration 5 3.78E-02
G0.0046464 Acylglycerol catabolic process 4 1.92E-02
G0.0006730 One-carbon metabolic process 4 3.86E-02
GO0.0031659 Positive regulation of cyclin-dependent protein serine/threonine kinase activity 3 7.79E-03
involved in G,/S transition of mitotic cell cycle
G0.0060694 Regulation of cholesterol transporter activity 2 2.58E-02
Table3 Gene ontology terms for molecular functions of TCDCA Table4 Geneontology terms for cellular components of TCDCA
GO-ID GOterm Degree  P-value GO-ID GO term Degree  P-value
GO.0005515  Protein binding 50  3.05E-03 GO.0044444  Cytoplasmic part 56 3 88E-02
G0.0008289 Lipid binding 19 1.49E-03 GO.0005829  Cytosol a7 7 09E-06
GO0.0005102 Receptor binding 19 3.99E-02 )
GO.0008504  Fatty acid binding 6 305E.03 GO0.0005576  Extracellular region 46 3.22E-04
GO0.0004702 Receptor signaling protein 6 2.19E-02 GO.0044421  Extracellular region part a4 2.49E-04
serine/threonine kinase activity G0.0031988  Membrane-bounded vesicle 42 9.87E-03
G0.0004707 MAP kinase activity 4 5.87E-03 GO.0031982 Vesicle 42 1.45E-02
G0.0043233  Organelle lumen 40 2.06E-02
UM (cytoplasmic part. cytosol). ZHffI /a7 (extra- GO.0070062  Extracellular exosome 38 3.98E-03
cellular region) . X454 #&7  (membrane-bounded GO.0005615  Extracellular space 31 1.93E-09
vesicle) . ZEifl (vesicle). /M A (extracellular exosome) GO.0005768  Endosome un 4.51E-02

5 Rk (endosome) o G0.0072562  Blood microparticle 9 3.22E-04
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4 KEGG ##htgER
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MAPK 15 538 (MAPK signaling pathway) . & [1%
B E g5 fE AR (1 /E ] (proteoglycans in cancer) %%, It
Ab, R RS S B (insulin signaling pathway) «
FoxO {5 5@ # (FoxO signaling pathway) . M & 15
SiB (estrogen signaling pathway) - PPAR 15 5 i i
(PPAR signaling pathway). NOD F:{5 Sl (NOD-
like receptor signaling pathway) . Toll ££32 {15 5 18 i
(Toll-like receptor signaling pathway) . &3 $4 58K 1
Z5iE (TNF signaling pathway) A2 Ifil % P fz 4= K
K ¥ 22k f5 5l (VEGF signaling pathway) %1%
5 RRE N VIR, I T TCDCA Z &2 KI1EH
SIS
5 SFxESHh

¥ bR E AR 51 Kk 44 ANEESH) PDB

Table5 Enriched KEGG pathways of potential targets of TCDCA

ID % A\ 3| System Dock Web Site IR %28, K FH 4>
T 7 O — P X Le S TCDCA 1145
GiEtE, R RA 24 N4 LLS TCDCA K
A4k 4, Hod docking score KT 7.0 B 18 AN A,
TCDCA 5Hrh 5 M7/ H 2 H it 8.0 (3 6,
3), T 5.0~7.0 Z[HIH 6 MNEA. %X 2
Fi\ K docking score KT 4.25 RoR#W) T 5L E
HIAGFES SRS, KT 5.0 FRRESEER R,
KT 7.0 WRREE AR ERE . > Fatist BE
B, TCDCA 5 TN SE 55 1) 45 & 66 Jo 35 ik, AR T
TCDCA Z 8 55 i /E FHHF A1
6 {ER#E=VARE

¥ FRATE TCDCA 5461 24 ANES(E B
A DisGeNET #{#7 2 & 4% & # SS/E 288 (protein
class, % 7), KIIXLLHE 52 HONE A BEE. AE
SR k. ZAARSE, R TCDCA nifEAE S
Or 51X BB SR AR S, AR AR OGBSI R 2
Ihfe, X510 &kt F BH 78R A= 22 Th g 1 0F 7T 45 SR
*E u%é,[lg,ZO] .

No. Pathway Count P-value No. Pathway Count  P-value
1 Pathways in cancer 11 3.33E-03 26  NOD-like receptor signaling pathway 5 1.69E-03
2 Progesterone-mediated oocyte maturation 9 3.18E-06 27  Shigellosis 5 1.69E-03
3 MAPK signaling pathway 9 4.48E-03 28  Pertussis 5 2.28E-03
4 Proteoglycans in cancer 8 2.56E-02 29  Metabolism of xenobiotics by cytochrome P450 5 3.23E-03
5  Epithelial cell signalingin Helicobacter 7 7.95E-05 30  Colorectal cancer 5 3.23E-03

pylori infection 31  Pancreatic cancer 5 4.31E-03
6  Toxoplasmosis 7 3.23E-03 32 Toll-like receptor signaling pathway 5 6.87E-03
7  Tuberculosis 7 3.23E-03 33 Adherensjunction 5 1.02E-02
8 Hepatitis C 7 3.23E-03 34  TNF signaling pathway 5 1.11E-02
9 Neurotrophin signaling pathway 7 4.77E-03 35  VEGF signaling pathway 5 1.30E-02

10 Insulin signaling pathway 7 5.83E-03 36  Fcepsilon RI signaling pathway 5 1.78E-02

11 FoxO signaling pathway 7 7.07E-03 37  Steroid hormone biosynthesis 4 7.32E-03

12 Estrogen signaling pathway 7 7.32E-03 38  Salmonellainfection 4 9.12E-03

13 Prostate cancer 7 7.32E-03 39  Complement and coagulation cascades 4 1.20E-02

14 Focal adhesion 7 1.11E-02 40  Chemical carcinogenesis 4 1.23E-02

15 Epstein-Barr virus infection 7 2.08E-02 41 Natural killer cell mediated cytotoxicity 4 2.83E-02

16 ErbB signaling pathway 6 2.28E-03 42  Endometrial cancer 4 3.36E-02

17 GnRH signaling pathway 6 3.23E-03 43 Chagas disease (American trypanosomiasis) 4 3.49E-02

18 Prolactin signaling pathway 6 4.10E-03 44 Retrograde endocannabinoid signaling 4 3.79E-02

19 PPAR signaling pathway 6 4.20E-03 45  One carbon pool by folate 3 5.83E-03

20  Osteoclast differentiation 6 7.32E-03 46  Thyroid cancer 3 9.76E-03

21 Hepatitis B 6 7.32E-03 47  Staphylococcus aureus infection 3 1.75E-02

22 Influenza A 6 8.94E-03 48  Bladder cancer 3 2.15E-02

23 Viral carcinogenesis 6 1.20E-02 49  Type |l diabetes mellitus 3 2.75E-02

24 Regulation of actin cytoskeleton 6 1.88E-02 50  RIG-I-like receptor signaling pathway 3 2.89E-02

25 Rapl signaling pathway 6 2.08E-02 51  Dorso-ventral axis formation 2 4.63E-02
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Table6 Molecular docking of TCDCA

No. Gene symbol PDB ID D?gﬁgfpzire Count No. Gene symbol PDB ID D(z;ﬁg/g:)z;)re Count

1 HSPAS8 4H5W 9.115 5 13 MAPK10 2EXC 7.423 31

2 CASP3 2XZD 8.404 12 14 MAPK8 3PZE 7.358 31

3 ADH1B 1U3u 8.234 15 GSTP1 2A2R 7.255 4

4 PPARG 1ZGY 8.068 16 MAPK14 1A9U 7.051 26

5 HSPI0AAL 4BQG 8.035 17 EGFR 2GS7 7.026 18

6 MAPK1 3W55 7.865 41 18 ESR1 3CBP 7.025

7 HSD11B1 2IRW 7.819 3 19 AR 2PIV 6.291

8 CSNK2A1 30WJ 7.798 2 20 BRAF 3NY5 5.835 19

9 ITGAL 3BQM 7.667 5 21 PLG 1A7C 5.824 3
10 AKR1C1 4YVP 7.653 2 22 SRC 104R 5.817 15
11 CCNA2 2CCH 7.595 4 23 PDPK1 1W1H 5573 11
12 MAPKAPK?2 3FYJ 7.499 4 24 CFB 20K5 5.229 2

Gly 201(B)

Gl 338(8)
»a
A Thr 1408

.
o]

an TH 184A)
o asia) TR

SV 130(A)
i

Figure 3 Results of molecular docking. A, C, E, G, I: Molecular docking results for TCDCA with HSPA8, CASP3, ADH1B, PPARG
and HSPO0AA1 respectively; B, D, F, H, J: Positive control

Table7 The protein class of potentia anti-inflammation targets of TCDCA

No. Gene symbol Protein class No. Gene symbol Protein class
1 HSPAS8 Null 14 MAPKS8 Transferase; kinase
2 CASP3 Protease; enzyme modulator; hydrolase 15 GSTP1L Null
3 ADH1B Oxidoreductase 16 MAPK14 Transferase; kinase
4 PPARG Transcription factor; receptor; nucleic 17 EGFR Null
acid binding 18 ESR1 Transcription factor; receptor; nucleic
5 HSPY0AA1 Chaperone acid binding
6 MAPK1 Transferase; kinase 19 AR Transcription factor; receptor; nucleic
7 HSD11B1 Oxidoreductase acid binding
8 CSNK2A1 Null 20 BRAF Transferase; kinase
9 ITGAL Null 21 PLG Protease; hydrolase
10 AKR1C1 Oxidoreductase 22 SRC Transferase; kinase
11 CCNA2 Enzyme modulator 23 PDPK1 Transfer/carrier protein; transferase;
12 MAPKAPK2 Cytoskeletal protein; transferase; kinase calcium-binding protein; kinase
13 MAPK10 Transferase; kinase 24 CFB Null
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e O TR 18, S B A BT R B, R

AR TR B FLACHE G 1 5 g o s 1, (22 Mg
5 Je Mg 5 1k 4 A 25 K0T A6 S0, R Bk R T 43 A B
IEREAT A AR P2, SRSk R BR, EYHBRAT/E N
B9 T, BUSMBNG S5 FEERIETIR . %
P2 EAE Y 2, HEUR I, TCDCA B i3
P G RTIER, XEL. b, %R F
512 ) 4 0E S S35 B AT L 3 RO AR FRUO Bl 5
FORN, REEH DIEFIPETT % (adjuvant arthritis,
AA) ERUCNHE TN RERT T TCDCA XHE B iUz
4% (glucocorticoid receptor, GR) /5 )15 5 il i
flsmg, 45 FLK 8 TCDCA TS GR, & ] AA
KEGEBHIIK, 238 AA K BUE B8 R AR TR S5 1% L,
RSP R VER, TCDCA Xt AA H1ia)T 1E
RS HAIH] AA K IR 2H 235 48 b A% DR -« B
(nuclear factor-xB, NF-xB) e 3%ifit, 2k i 40 i b e
INFEA o (tumor necrosis factor-a, TNF-a). 4 i)
% (interleukin, 1L)-18+ 1L-6 2541 i K T~ K 40 A ]
BHE > T-1RIEP 2 DR S AA KRR ST 4ERE
M REAR A T P, R I B R B, BRI GR
55 K T AN AE 52 445 T TCDCA I RAEH, X%
HIEA7 A HAhim % 2 5 T TCDCA Hi#/fEM. W,
T I ) % 25 B 2 1) 77 SRR N2 4 TCDCA R i 41
RN TR HAE LG A R

AWFFiEid PharmMapper 4525 GeneCards
H ¥ 1 W | TCDCA 178 75 Bt 28 4 F#E S 3L 89 4.
AN STRING HdE e B, FEIXLE4E fith,
HH 85 NMEAMAEMEEM KR, XL TCDCA
PURAEH AR SEE R T 52— 38 S0 2%, e 24
AR FEIVER . BEE A STRING HE ] ix 24
FEREAT T GO Jr#r, S5IREEW], IXLLHE R
TYUfash . AHRR . LS A B, AMIAAR . PYIRR S
WAL, BAESEA. R 28, TRIRE & HThaE,
W BA & AR EYE, 7S 5PUE 2 R i ]
B B AR, S5 E A BRAREE, S0
TBE N, TR 2 M E OB EESEE R, xR
TCDCA HIHt RAEH IEE 2 2k 2785 M.

Xf LR RE AT KEGG BT &8I, JLH 44
AR R E AR 51 A5 Sl rh, Hod 24 MR ]
5 TCDCA k444, B FEAME (BFFEA
B OB, SRR FREE. KRS,
TR SRR HieEO . mEAEA. BT

MAPK1 (41). MAPKS8 (31). MAPK10 (31). MAPK14
(26). BRAF (19). EGFR (18). SRC (15). CASP3 (12).
PDPK1(11) %125 7 10 4 U {5 5@ (% 6), LA
AR ST RE XS TCDCA 4L 2 AF B A B ZE 52 .

R R, MAPKL. MAPK8. MAPK10.
MAPK14 57022 34 )57 & A IS (mitogen-activated
protein kinase, MAPK) Sk ik i, ‘el —417E i
B R S ERT R E A, ANMFNESRE
TR0 . b PE TR R R AR
H, A, MAPK JE L2 5 7 HLAARG S R 5 R
FERL . JAE e N A5 2 P A 3 R, R 2R
% 25AE F ik D@ %29 . Dong 2527 % BRIk i B
TR B R HEK B4R INK B [1%1%, Alpini 228
5T I, TCDCA (122 ] S ¥4 4k - ik RE 25 IR R ] 3
i MAPK i % 401 IH A b R 41 i 2 Mz-ChA-1 4]
M s, Ko 2PURIE RS, AEL AR (ursode-
oxycholic acid, UDCA) #1145 MAPK F1 NF-xB i
BN s £ BE (lipopolysaccharide, LPS) S RAW
264.7 EVEANH A IL-18 TNF-a. 1L-6 2540 B K 71
ik, [FIE I REE HEHT 2 40 K IL-10 Bk, DA
R B RH TR PT LA P AN [ 4H A ) MAPK @
% . Wang ZC%Ri4 T TCDCA T LA PKC/INK
JEEK S NR8383 4l il T, 1X 5 A 7T 0 4% 24 HH 2%
(R FRI FE A — 3, %W MAPK 3@ % Al i /& TCDCA &
M RIEH M EE SRR

BRAF {EA—FE OGS 5 TIRA £ 7215
5 DA B A0 A% (1 A 0, RES BRI MAP2K1
BoE MAPK/ERK 15 51816 . 7R RIBPER T 2 R
JEHBR 1, BRAF-MAPK/ERK 15 5 38 ¢ # 0%, fe ik
AT o K T TN A B, T B B O 4 S 8 B,
Zhang®2 %z T 19 A4 24 5 T 40 ) 1% 3 1 5 2 2% AR 25 X
MR R . AL TNt K B, TCDCA Al i
YN B T, A0S T A R T A e R e Y, 7
X—id 2+ TCDCA % BRAF-MAPK/ERK il i [ 5
M) 1 AN 42

K EKKF %Kk (epidermal growth factor
receptor, EGFR) /& — Fffli & (1, A7 T 4H ifa Ji& 3% 1,
J& T I BRI 2, 5 IR SE & G TR R Ak,
IR AEBERR AL BS54 1) EGFR Tt — 25 S R i
) RAS-RAF-MEK-ERK. PI3K-AKT. PLC-PKC.
STATs 5 NF-xB 25(5 5 B %, M (s 5@ Mm-S &
E SN 55 DA 5% o I m 250335 1, UDCA T LA 3 i 2
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EGFR/Raf-1/ERK it i 1 il it 010 2 175 5 1) 45 Wy e 4
MO, FOAMEAER AT i % EGFR AH i@ B & 1%
B, Rust 25B3R0E, TCDCA T LLBGE
EGFR T PI3K/PKC i@ #%, {HXTT PI3K Fiifn —H
B AKT E540; TCDCA 38 7] DL ] NF-«B %
SRS (HI T NF-«B 5% 415 Sl IR 0 5
VIBt &, TCDCA &R M| EGFR ik i #l i
NF-xB it 75 347 SL 58 56 E

HEBE SRC |2 THLSABA, TEZ
A5 Tl PO S TR AR BARE A I 2 R s
iR, K. REMO WSS, SRC il HE
H MAPK % EIEE 108 H RAS, JE46H) RAS AT K
UCBE RAF. MEK. MAPK/ERK 5| &% — 241 442
XMMBT: SRC it 5 EGFR @K % VI, EGFR KT
Y B SRC &M TH i A st fE LPS S E
Wik 2 Jf 9 7 S S e, 4] SRC V& T AT LT 5 3 7 —
HAEAEF (inducible nitric oxide synthase, iNOS) «
A & (cyclooxygenase, COX)-2 M TNF-a ik
P A A AE B2 4, TCDCA St LPS 6 5 1k Ui s
ELWgE 4 iINOS. COX-2 & TNF-a HIRIEIH |
2238 708 TCDCA 7] g #1] SRC i 1M
FEAEBRAE

PDPK1 7F fi JIE Ffk L% -3,4,5- = ik 98 1775 1) 26 1
AT R A AKT B0 PIBK/AKT {5 5@ 8% ) T
W NF-xB il g1t 42 PDPKL 1 ik Al (e gt T
NF-«B 3 R AL, SR A B R B, 7
Yt PDPKL A LAS S il Toll BEZ AN S 1)
NF-xB J8 % [H 1, PDPK L % T 48 55 ) 5 0 1] R 2
ME ). R4 PDPK1 {E PIBK/AKT & NF-xB {5 il
PR FEE EAE R, BT R AR AT DUE b R X B %%
TP A AR A N, H E TRV ER X PDPK1
A A S 1 AN WA

b 7 Bk Z 5 2 kMR R sS4k, HSPAB, CASP3,
ADH1B. PPARG. HSP90AA1l £l fi7f 5 TCDCA
(1 75 B 43 4> B i, AT BEXT TCDCA 19T 2 1 H
th BAG EE/EH . X LEHE A, HSPAS. HSPI0AA
5 LPS iS40 05> W TNF-o 5%, TCDCA C. il 52
FEZ RGBT T3] TNF-o 3505 %9 3 15F 7t
iEsZ TCDCA wlil il fk CASP3 i S5t 15 4
TR R ET 4R 1 AT R 7%, ADH1B 5 PPARG
AL AR, BTE S S5 RN R, T
PPARG FZ 55, [Fi, PPARG fEi{
BUAA 28 5 SR 7 T AR s B EAEH, (HH AT X T
TCDCA 53X AN BT 5 18 A WL AH SRS .

LA VLS EAMER I, TCDCA 1) RS i
T RAS-RAF-MAPK. PI3K-AKT. NF-«B
SAE TS, XL BRI RAE OB VIR OG, Hor
o #E SAE TCDCA Ht R R ERH C A MK
BRI IE, 7F— e RS LR T ASHE 5 S5 4% 2 B
ST R AERR T, AR AU R F R P R .
AHFFAER T TCDCA Mt R AE A2l 2. £
WAL Z @B SIS JE R N
TCDCA HIHt RALGIFEME 1807 1m], AL IR N
FER B B 2% 25T B e T AR
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