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Mechanism of Tengzhi Yubi Granules in the Treatment of Rheumatoid Arthritis Based on

Network Pharmacology and Molecular Docking
ZHUANG Li,CHEN Zhaoyu,HAN Guangming,YANG Qian,ZHANG Yan
(Rizhao Hospital of Traditional Chinese Medicine ,Rizhao,Shandong ,China 276800 )

Abstract: Objective To investigate the mechanism of Tengzhi Yubi Granules in the treatment of rheumatoid arthritis (RA) based
on the network pharmacology and molecular docking technology. Methods The TCMSP database was used to screen the active
components of Spatholobi Caulis, Sinomenii Caulis, Piperis Kadsurae Caulis, Trachelospermi Caulis et Folium, Cinnamomi Ramulus,
Mori Ramulus, Siegesbeckiae Herba and Coicis Semen in Tengzhi Yubi Granules and the targets of the components with the oral
bioavailability (OB) > 30% and the drug — likeness (DL) > 0. 18,and the Uniprot database was used to standardize the targets of
components. The GeneCards and DisGeNET databases were used to obtain the potential targets of RA, and the Venny 2.0.2
database was used to obtain the common targets of active components in Tengzhi Yubi Granules and RA. The Cytoscape software
was used to construct the traditional Chinese medicine (TCM) — active components — common targets network, and the components
with the higher degree were screened as the core components. The String database was used to construct the protein — protein
interaction (PPI) network,and the targets with the higher degree were screened as the core targets. The DAVID platform was used
for the gene ontology (GO) function enrichment analysis and the kyoto encyclopedia of genes and genomes (KEGG) pathway
enrichment analysis of common targets. The Autodock Vina software was used to verify the molecular docking of the core
components and core targets. Results A total of 85 common targets of active components in Tengzhi Yubi Granules and RA were
screened. The TCM - active components — common targets network analysis showed that there were 10 core components such as
luteolin, kaempferol and licochalcone A.The PPI analysis showed that there were 10 core targets such as interleukin — 6 (IL - 6),
signal transducer and activator of transcription 3 (STAT3) and mitogen — activated protein kinase 8 (MAPKS8). The KEGG pathway
enrichment analysis showed that there were 130 signal pathways such as tumor necrosis factor (TNF), interleukin — 17 (IL - 17)
and phosphatidylinositol 3 — kinase — serine / threonine protein kinase (PI3K — AKT). The molecular docking showed that the docking
binding energy of the core components and the core targets was lower than — 5 kJ/ mol. Conclusion Tengzhi Yubi Granules plays
the role of treating RA through the multiple components, multiple targets and multiple pathways.
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Tab.2 Active components in Tengzhi Yubi Granules

% MOLID HHAS TR | ¥H MOLID HHED 21X
A MOL001736 (- ) - taxifolin C,sH 0, # f MOL000296  hederagenin CyH, 0,
MOLO000358 B - sitosterol CyHy,0 & MOL000033 (3S,85,95,10R, 13R, 148, 17R) - 10,13 - di-  C,H,0
MOLO004576  taxifolin CsH )0, methyl - 17 - [(2R,55) - 5 - propan - 2 - yloc-
MOLOIT169  peroxyergosterol CyH,,0, tan -2 -yl] -2,3,4,7,8,9,11,12,14,15,
MOL000492  ( + ) = catechin C,H.0, 16,17 - dodecahydro — 1H - cyclopenta [a
MOL000073  ent - epicatechin C,sH,.0, phenanthren — 3 - ol
MOLO00359  sitosterol CyHly0 MOL000497 - licochalcone A CuH:.0,
# R MOL000308  (28,3R,3a8) - 3a-allyl -2 - (1,3 -benzo-  CyoH,0; MOLO000358 B~ sitosterol CyH0
i dioxol = 5 = y1) = 5 = methoxy - 3 = methyl - MOLO000392  formononetin C,H,,0,
2,3 - dihydrobenzofuran - 6 - one MOLO000501  consume close grain CysH,,04
MOLO000327 (4R) =2 - allyl =4 - [(E) -2 - (4 - hy-  C,H,0, MOL000502  cajinin CgH 0
droxy - 3 = methoxyphenyl) = 1 = methylvi- MOL000490  petunidin C,H,;Cl0,
nyl] - 4,5 - dimethoxy - 1 - cyclohexa - 2, MOL000491  augelicin Cy,H,0,
5 - dienone MOLO000461 3,7 - dihydroxy - 6 — methoxy - dihydroflavonol ~ C/(H,,0,
MOL000319  bicyclo(3.2.1)oct = 3 - ene = 2,8 - dione, ~ Cy,H,,05 MOL000468 8 - O - methylreyusi C,;H,,0;
7 - (4 - hydroxy - 3 - methoxyphenyl) - 5 - MOLO000507  psi - baptigenin CyeH,,05
methoxy - 6 - methyl - 3 = (2 = propenyl) -, MOLO000469 3 - hydroxystigmast = 5 — en = 7 - one Cy,H,0,
[1R-(6-endo,7 - ex0)] - MOL000470 8 - ¢ — @ - L - arabinosylluteolin CyoHis04
MOLO000312  futokadsurin C G, H,,0, MOL000500  vestitol C,eH,60,
MOLO000330  piperlactam S C,;H;NO, MOLO000471  aloe ~ emodin CysHig0s
MOL000321  (285,35) -2 - (3,4 - dimethoxyphenyl) - 7= C,;H,0; MOL000483  (Z) - 3 - (4 - hydroxy - 3 - methoxy - phenyl) - C,H,NO,
methoxy = 3 - methyl - 2,3 - dihydrobenzo- N - [2 - (4 - hydroxyphenyl) ethyl] acryl-
furan = 5 - carbaldehyde amide
MOL000314  (28,35,45,55) - 2,5 - bis(3,4 - dimethoxy- ~ C,,H,,0; MOLO000417  calycosin C,6H,,05
phenyl) - 3,4 — dimethyltetrahydrofuran MOL000449  stigmasterol Cy,H,0
MOL000332 V- coumaroyltyramine C,;H;NO, MOLO000503  medicagol C,H;0q
MOL000323  kadsurin A G, H,,0, MOLO000506  lupinidine CsHyN,
MOL000324  kadsurin B Gy H,04 MOL000492  ( +) - catechin C,sH,,0,
MOLO000336  futoquinol C,Hy,04 MOLO000493  campesterol CyH,0
MOL000318 (1R,5S,6R,7R,8R) -3 - allyl -6 - (3,4~ C,H,0; MOL000006  luteolin CysH,00,
dimethoxyphenyl) = 8 = hydroxy - 1 - me- % & MOL000359 sitosterol CyH5,0
thoxy = 7 - methyl - 4 = bicyclo[3. 2. 1Joct - & MOL000449  stigmasterol CyyH, 0
2~ enone MOL000522  arctiin C,H,0,
MOL000310  denudatin B G, H,,0; MOL000529  ibogain CyoHyN,0
MOL000328  piperkadsin B (1,04 MOL000006  luteolin C,sH,,04
MOL000320  acetic acid [ (1,5S,6R,7R,88) -3 -allyl - C,;H,0, MOL000525  norwogonin C,sH,,0,
6 - (3,4 - dimethoxyphenyl) - 1 - methoxy - MOL000527 luteolin -4’ - 0- B- D~ glucoside C,H,0,,
7 - methyl - 4 - oxo - 8 - bicyclo[3.2. 1] MOL000528  voacangine C,HN,0,
oct = 2 - enyl ] ester MOL000533  2(3H) - furanone, 4 - [ (3,4 - dimethoxyphe- ~ C,;H,,0,,
MOLO000313  galgravin C,H,05 nyl) methyl] = 3 - [ [4 - (8- D - glucopy-
MOLO000449  stigmasterol CyyH,0 ranosyloxy) - 3 = methoxyphenyl |methyl} dihy-
MOL000322  kadsurenone CyH,,05 dro=3-hydroxy - ,(35-cis) -
MOL000315  hancinone CyoH,05 # A MOLO00358 8- sitosterol CyoHy,0
MOL000316 isofutoquinol A CyH,,05 B MOLO000621 16 - epi - isositsirikine Cy, HyeN,0,
MOLO000334  wallichinine C,H,05 MOL000625  sinomenine C,,H,;NO,
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Continued Tab.2 Active components in Tengzhi Yubi Granules

v MOLID HEAS 2FX | tH  MOLD ERRS 2FX
MOLO000622  magnograndiolide CysHy0, MOL004177 15 - hydroxy - ent - kaur - 16 —en - 19 - oic acid ~ C,,H,,0,
MOL000623  michelenolide CysHy0, MOLO004179  vernolic acid CsHs,04
MOL000627  stepholidine C,,H,,NO, MOLOO4185  siegesmethyletheric acid Cy,H,,0,

&7t MOL000422  kaempferol CxH,0, | % % MOL001323 sitosterol alphal CyoHs0
MOL000737  morin C5H,,0, = MOL001494  mandenol CyHy0,
MOLO000729  oxysanguinarine CyyH;NO; MOL002372 (6Z,10£,14E,18E) -2,6,10,15,19,23 - hexame- CyH,,

B & MOL000296  hederagenin CyH,0, thyltetracosa - 2,6,10,14,18,22 ~ hexaene

¥ MOL000449  stigmasterol C,H,0 MOL008118  coixenolide CHyy0,
MOL000358 8- sitosterol C,Hy,0 MOLO008121 2 - monoolein G, H,0,
MOL004180  coronaridine C,H,N,0, MOL002882 [ (2R) - 2,3 - dihydroxypropyl] - (2) - octadec = C,H,0,
MOLO04184  siegesesteric acid Il C,,Hy,04 9 - enoate
MOL004172  (1R) - 1 - [ (25, 4aR, 4bS, 7R, 8aS) - 7 - C,H,0, MOL000359  sitosterol CyHy,0
hydroxy - 2,4b, 8,8 - tetramethyl - 4, 4a, MOL000449  stigmasterol CyH0
5,6,7,84,9, 10 - octahydro = 3H - phen- MOL000953 CLR CHy,BF,N,0,P
anthren - 2 - yl}ethane - 1,2 - diol
Quiscads BigeEy R3I BHEAETRZOESER
Tab.3 Information of core components of Tengzhi Yubi Granules
F5  MOLD  El A kik
I MOL000006 43 A (luteolin) Binfk % Bk
2 MOL000422 34 &8 (kaempferol) dot
3 MOLO00497 22 H¥EAFH Allicochalcone A) %k
4 MOL000392 18 A&t (formononetin) Bk
s 5 MOLO003S8 16 B- /488 (8- sitosterol) FREHEE BR,
ek AUE T ik
1 BERERAEERS SEREXTREFERERE 6 MOLOO46S 16 8- 0- PELE(S- O- methylreyusi) ik
Fig.1 Venn diagram of the common targets of the active compo- 7 MOLOOO4T 15 A& %%ﬁﬂ(calycosin) ik
nents in Tengzhi Yubi Granules and RA § MOLOWMTI 15 EEKZE(aloe-emodin) Baik
2.3 WZ - RS - RAEBR MR 9 MOLOOOS00 15 44k (vestitol) Bk
B2l G PE ST BAATHE G5 A Cytoscape 3. 7.0 10 MOLOOOSOT 14 &% (psi - baptigenin) Bajk
AP 2 - WA - A SN (] 2) 607 £4 BOMEEER
158 /l\%‘/'»j—i 507 %jﬂ JE%EE{E%%&%%M(EE% S ”—l %‘S Tab. 4 Information of core targets
13 | H B A HL A S 10 B A allay T LR 3, BE Bk BA %54 )
2.4 PPl IoL-6 41 ineenkin-§ baAE -6
iUl String i E:FME]@ PPI(¥3), Hp A& 854 2 STAT3 38 signal transduction and activator of transcription 3 55 % R AR T3
RE.569 Z5 i AR BEAE AR 2 A AR 6(IL - 6) | 3 MAPKS 37 mitogen - activated protein kinase § RALRERH R GRES
S S T TG T 3(STAT3) e 24 IR TG AL 1) 4 AKTI 37 RAC - alpha serine / threonine protein kinase ~~ RAC - @ 2808 | A28 % &4
B R 8 (MAPKS) A 4 24 5t 1 4k 1% 45 1 % il 1 5 MAPKI 36 milogen - activated protein kinase | RARRERHFOHEH
(MAPK1) 22 G818 | 77 2R 5 H 3 1 (AKT1) 25 10 4 6 JUN 33 transcription factor AP - 1 HRETAP-1
0 AN R 4, 7 MYC 32 Myc proto - oncogene protein Myc REARES
2.5 GO WELEENHM KEGG EREESH B OBCHR S0 pdmal gt e o
3t DAVID B0 B 3o A5 80 S AT 400 Hop 9 CCNDI 31 G1/Sspecific cyclin- D1 ClISHEFEABAZEY - DI
10 CASP3 31 cysteine aspartic acid specific protease - 3 FRABRALREGH -]

GO JIRE w4 73 M7 29 KOxk g 2248 B B X 248 B ok
WIS N <53 B T I BOREAE 1 619 2Rt e 5
240 ) S0) 2 OB AR 1 O A S 22K

AR H I 5 W SR AR S A 38 AR A
I RS AT P RCAAS T B e S DTG 1k 2 AR
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Fig.2 Network of TCM — active components — common targets

B3 R RUE BRI T K XU X5 & PPI
Fig.3 PPI of Tengzhi Yubi Granules in the treatment of RA
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Fig.4 Bar chart of GO function enrichment analysis
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MicroRNAs in cancer -
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TNF signaling pathway 4
IL-17 signaling pathway 4
Fluid shear stress and atherosclerosis 4
Th17 cell differentiation
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Fig.5 Bubble diagram of KEGG pathway enrichment analysis

41



HHRE- AR, 2022 4F 10 A 5 F 45 31 555 19 1)
Vol. 31,No. 19, October 5,2022

Pharmacy Articles China Pharmaceuticals

TNF s

6 @R - LA ML
Fig. 6 Network of pathways — core targets
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A. Heat map of molecular docking scoring between the core components and core targets

C. Binding pattern diagram of kaempferol and EGFR

B. Binding pattern diagram of licochalcone A and IL -6

Fig.7 Diagram of molecular docking
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