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B OE: RAMKAGHES. 57 B BRI 5258 50 UF PR 1 FA-%5 24551 (Curcumae Rhizoma-Trionycis
Carapax, CRTC) HuHLFAEALIIE NI B ERE R AIIAR I il ML S5 R AR5 R R 2 10
VRIS fiA IR 5. IO B e CAR U T AL A SCFE R o 3R CRTC ML 4L S SR s,
— RPN P R -TE T RE R P S BEAT T AL SRR . K ST ERRE RN STRING #dls 2 LA B 5 -
BEOMEAEAMLZ (PPD ; AJEHHT GO ZhEER KEGG @i & £ vl ¥k, F A Autodock Vina K fF
ST RSB Y RAL o i A A P S804 247 3 2 T £ B s B B R AT SRR I IE . LIRS 3
CRTC 55 JHF£F 414 [ 38 SR HE s 4k 65 Ao PP 9 45 v i 156 45 3 5 (i k44 1 D9 0 48 2520 330 1 48 0 A1 3R -6

(interleukin-6, IL-6) . Z2%R/#5 %M & AWM 1 (Akt serine/threonine kinase 1, AKT1) . {551k % &%
SIS AT 3 (signal transducer and activator of transcription 3, STAT3) . i %4k W B4 8 Bl VDI 52 fAy

(peroxisome proliferative activated receptor gamma, PPARG).GO T fE & FE 01 S M A 1A 1 025
%, MMZIE 41 %, I TIIREA 84 5% KEGG @IS L0153 149 sidik, HA SCH@EA EGFR
% S B BT ) T 24P o o0 T X 248 R R TL-6. STAT3 S5 A% 0o iU 5 UK R Ao 8 R A48 A
N BN S 88 45 RAESE CRTC RESCE P A4 i B A3, B W35 4H] T IL-6. EGFR. STAT3 KRk,
Lk LATR, CRTC EIEZ ¥R, 2B R 4EAER, FoNLH] 5 4% 25 B 2 F X B AR TR
IL-6/EGFR/STAT {5 5 fili HH1 6 .
KREEHE: HAR-EHARS; A4 MBI, X SERRIE
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Mechanism of Curcumae Rhizoma-Trionycis Carapax
drug pair in the treatment of liver fibrosis based on network

pharmacology, molecular docking and experiment validation
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College of Pharmacy, Chengdu University of Traditional Chinese Medicine; *College of Basic Medicine,
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Abstract:The mechanism of Curcumae Rhizoma-Trionycis Carapax drug pair (CRTC) in treating liver fibrosis
was explored by using network pharmacology, molecular docking technology and experiment validation. Firstly,
we collected the chemical components and targets information of Curcumae Rhizoma (CR) and Trionycis Carapax
(TC); then merged the targets of the two drugs and removed duplicates. We used diverse disease databases to
obtain genes information related to liver fibrosis. And we extracted the intersection targets of CRTC and liver
fibrosis, further visualized the network of “drugs-potential active ingredients-potential targets”. We imported
intersection targets into the STRING database to construct a protein-protein interaction (PPI) network; performed
GO function and KEGG pathway enrichment analysis and visualization, and then used AutodockVina software to
construct molecular docking models. Finally, the targets and pathways predicted by network pharmacology were
experimentally validated through in vivo experiments. Totally, 65 intersection targets between CRTC and liver
fibrosis were identified. In PPI network, the top 4 with the highest node connection values are interleukin-6 (IL-6),
Akt serine/threonine kinase 1(AKT1), signal transducer and activator of transcription 3(STAT3) and peroxisome
proliferative activated receptor gamma(PPARG), respectively. GO functional enrichment analysis involved 1 025
biological processes, 41 cell components, and 84 molecular functions. KEGG pathway enrichment analysis
identified 149 pathways, including key pathways such as EGFR tyrosine kinase inhibitor resistance. Molecular
docking results showed that IL-6, STAT3 and other core targets had good binding activity with their corresponding
components. The in vivo animal experimental results confirmed that CRTC can improve the pathological
morphology of liver fibrosis and significantly inhibit the expression of IL-6, EGFR, and STAT3. In conclusion,
CRTC acts against liver fibrosis through multiple targets and multiple pathways, its mechanism is related to the
IL-6/EGFR/STAT axis predicted by network pharmacology and molecular docking.
Key words:Curcumae Rhizoma-Trionycis Carapax; liver fibrosis; network pharmacology; molecular docking;
experiment validation
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254, X RFETAEAL S AT A % B S R TT, W2 R DI CndE s RO
FrIR#E . BB /IR %E . R mh ) ERia L4k A & RigTa, HEHZ
5y R AR AL,

JHEF YA VA & T 2 2 fR il G < AR B 4834 - 3R (Curcumae Rhizoma,
CR) AI%H (Trionycis Carapax, TC) NP EEInIKIGTT HLF4EHI T HZ5%), TC A, &
WRHGSS, ARSI, CROUGMALRS, B A, WEAAHAUVA, 58 7 A5
BRI (RO AR 2 BT 78 2 I, CR T LISE T 22 Fh AR WL R A% ST £F 44k 18 F 00,
BN, TC Fr2H i) 2 A 24 52 07 500 o) LSS O TR D Re . AR 4T 4R AR 100, il R
ML Fide~ CR A TC B R A A BU 40 /E A, (R YA 24 P AT e 24 06 0 [E) 4L
AT AR BARAE AL AR IR o AHIETER ] 28 25 B2 L 731 XROR R SE I B0 IE S5 2
R TR0, MLy BERLS AEMThRE . 15 TS SR U SRR HME S 25% CRTC i 41 4E1L
(1E AT AN AT BEROBLE], 58208 CRTC P L 4L M BLARRI T SR ik — e Mkl Fl 5%
1 HR55ZE
1.1 RESHIRE

M : Venny2.1.0 . Cytoscape3.7.2 . PyMOL2.6.0 . Autodock4.2.6 . SPSS21.0 .
GraphPadPrism8 %5; %(#i7: TCMSP (4% (https:/old.tcmsp-e.com/tcmsp.php) + H [E 1
M Chttps://www.cnki.net/) « HERB #(##/% (http://herb.ac.cn/) . SwissTargetPrediction {4/
J (http://www.swisstargetprediction.ch/) . Uniport £ % (https://www.uniprot.org/) . GeneCards
i (https://www.genecards.org/) « OMIM %4 % (https://omim.org/) . String12.0 ¥
J (https://cn.string-db.org/) - Metascape (i 2 (https://metascape.org/gp/index.html) . PubChem
¥¥E)%E (https://pubchem.ncbi.nlm.nih.gov/) . PDB ## % Chttps://www.rcsb.org/) « WAEAE
ELAEYE B0, TS T4 (https:/www.bioinformatics.com.cn/) %%,

1.2 I EhH)

SPF K Hfi1": Sprague-Dawley K i, 6~8 JHl¢, A& 170~200 g, T IitE (AbH0O
IR IR A E], S0P aiE S SCXK () 2019-0010. 4% T s B2k
SIS L. B IRIE (22~25°C) , AHXHREE (50%~60%) o AT 3R1T RS
B2 Ko7 S gn s PR A e ik (A5 . 2018-20)

1.3 M55

CRTC FIZEARECY), th el oh s 25 S B AT 7 s SR 0k o AR SR A0 201 iy 30 701 02 560 0 i

B, NIRRT ER 14 5. 765, 3.5 (FRZRIY), L2578 N 7.46. 3.73,
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https://old.tcmsp-e.com/tcmsp.php
https://www.cnki.net/
http://herb.ac.cn/

1.87g/kg, A AMERE . . ARFIERAL, 4 CUKRETRAF& . /K REI S H ke B (YL %
A RAR], EZ#ET: H32026145; fit5: 210514) ; KiR IL-6 ELISA W& (L
TR T AEMEARER AT, #5: A0G2310111082) ; Kl EGFR. STAT3 ELISA &
LA EEMBF AR AR, #it5: 202309) 5 HiLjE CPEEMRHEIALEERAR, &
FEbS: 20220110)

1.4 /&

Varioskan LUX £ DI RERFAR1X (35[H Thermo A®]) ; UPH-1-10T flt% 88 47K & R4t
CREBEEARHE AR A F]D 5 SQP iy —H T RF (FEZFMAHEE (bn) HIRA
&) ; NDP.view2 EUE A HTHM (HARRD  S60 Bl A i R4 (HARER) .

1.5 7%
1.5.1 254078 2R 5 $e i R IR

K TCMSP 48 23149 CR I 0oy, HIEIfiE T F3ik43 s 1 ADME S48, #
K DARZEMIFIFHE (oral bioavailability, OB) >20% 525241 (drug-likeness, DL) >0.14.
SN IE Uniport 204 R AT HE R dn A AT G —, JRGFECIIERL M. AKWHFkE, RIG4E
SURT I PR JE R 42 o ) o R 099 2 ] TC AR G SCHR BL 2 HERB #0408 FE 25 1) TC WS TE RSy,
WAFH] TC (4 MRSy, #— P\ SwissTargetPrediction $He 2 % Ho A7 R 43 % 7 (178 £F
B R AT WO R
1.5.2 FKm¥e s b ke s R B

43 AWAE GeneCards (4 & F1 OMIM #4522 B DL“Liver fibrosis™ B ] 16 2% HAH SCHE 47,
LA Relevance score>12 43 M i ifebrite, 15555 JFF4F Ak e i G BT 45 . Venny2.1 7E
28 THSIVEF B, 493 CRTC LR AL 2 5 A 4R AL i s 22 4, DRI 25 M A
955 151 Fr) B 15
1.5.3 Z5dp- A W5 TE R - T 2 2 8 ) 25 T A 52

QIEZGY . ARV LR DL S FESE SRR SO, B3N Cytoscape3.7.2 B LA
SEAY)-TETETE N o - T TE BT SR 2% Bl . B RAF 1 (%) Network Analysis T B X 0 4 247 4 41
iR AT, PRAFEEAE R, REHA AT 4 LRI ERE MRS, 1B CRTC 17 AR 4RI 32
RS
1.5.4 PPI ¥ 2& 69 4] 32 B A% S $2,5 69 I it

F<1.5.27 BT A3 I G H B i B A% 2 String12.0 B4 %, 1EFFIE T “Homo sapiens™{E N 4T
SIBTALER IR, HARFTA 28R E ABINE, B0 T PPI & IAR XSO
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S N\ Cytoscape3.7.2 B AFAE &, FHifiid Centiscape TIHE 7> 53+ 2 b/ vh 0o (betweenness
centrality, BC) . L0t (closeness centrality, CC) . fifEH0ME (degree centrality,
DC) , HGULAEVE AR QR SRR, IR B G G AR O ST 0 e s
155 FHARELARETAHALBBRE E)F AR KR AYTEEESH

HL1.5.47 BT 13 (1) JCHEEHE 25 5\ Metascape (48 72, %t CRTC B £F4E Ak ¥ SCHESE RUidhAT
FUERFE R 5L H R4 B (kyoto encyclopedia of genes and genomes, KEGG) B & 47>
BRI R A 18 (gene ontology, GO) AW FE & 04T, EFEMIPFH Ay “Homo sapiens”,
2 18 P-Value HFHFHES, XF PAEAT 10 S5 HBAT AT AL RS (ARG ELADE B
ST AT T G T R AT 20 KEGG Tl & SR K DL GO Thik & #ik
WAL
1.5.6 J&m-XaE e b - K p il sk W 2% B oy Hy 2

HPE<1.5.57% P AHRT 20 £72% HAE N CRTC ¥697 AFAF4EAL IS BE B . KE1.5. 27345 19
ORHEER AL <1.5.573R1F (M SCHEIE % DL S5 LB U, F N Cytoscape3.7.2 BAHEA,
SRAF I - B L - O B % D 245 [ o
1.5.7 o F T4 A My 2

1547 R HEA AT 4 (LLEEEART) MO8 s E 2R B, HO BRIV E TS P R
MBI FHEAT 50 F X B  FRATT I S 7E TCMSP R 3 4 ANBEIS MR 1 InChKey
5, FiEid PubChem ¥4 PEfs 245 2 LR 1) 2D 454, 12 A Chem3D #46y 3D .
F1i2 Fl PDB %4 JE 3k 13 %2 & 1) PDB SCF. &t )5 38 H Autodockd.2.6 HEAT 73 7 %t 2,
PyMOL2.6.0 A[#{4b 7R .
1.5.8 FBEiE
1.5.8.1 SEEG />4 RO A5 7 vk

¥ 60 K SD KERILAAEFENL /74 6 4H: 254 (control, Con)  #AIZH (model, Mod)+
FHMEZG4H (positive, Pos)  CRTC @il #j 4l (CRTC high dose, CRTC-H) . CRTC
F 452454 (CRTC middle dose, CRTC-M) . CRTC 17545 2541 (CRTC low dose, CRTC-L),
T2 10 Ro Hodg, iy AR ML 4R E 55508 746, 3.73. 1.87 g/kg, PHIEZHINS
iR 0.10 g/kgo K FH MG MIE K ] 2% KRBT AF AL BRI Brs (b, HR S
LR I s S0 0375 0.5 mL/ I, RRRIVEST 2 W, JESTRURRE, FRg8 . AAKR
PR VRS S5 0.85% S ALANIA T - S0 Ik Fp AR 1] K SR AR & RIROK o

1.5.8.2 AbFH 460



KRR 5, PREIFRRE. BOLAHIER €, HT HE Q4. REE TSN, AHAE]
EZ M, LA ELISA KM . 35 ELISA ¥:II5E i+ IL-6. EGFR. STAT3 HIFRIA.
1.5.8.3 Git 75k

SEHHIE R SPSS21.0 BT Hm Gt A HE,  FIBTHUR R GRS IEA AT, EHIE
TR A IER A IRTIR T, Fra tFE SR P etsii 2 ( xxs) £on. HEFRIZ4
[ LU BCR FH LR R 77 % (One-way ANOVA) 3T, WZH[E] 22 = LU 7 22550 R A LSD %,
F AT R T2 K8 THEBTR AR B ARG LU ST, P<<0.05 IR ZE A Gt
7% L. KM GraphPadPrism8 #4347 1F & .

2 R
2.1 CRTC BRUEM R 57 7 1 Fn#E = T

KRB PER SRS, CRTC iR 2] 17 MG, Hrh TCH 6 MRS, CR
A 11 DMHERUKIT o 75 PubChem Al Swiss FUEESSF] CR X RIAE £{ 193 4>, TC X R HE R 159
AN MBRAZG I E SR, AR F) 268 METELE R
22 FFAHUHENERRS CRTC HEHE S

7£ OMIM ¥ e LA R 41 44 3Rk 45 226 DR EE R, 7E GeneCards ##fs FE th M3k 15
AT YEACAH R FEDR 924 A, Ky B FE T A 40 m & JF . IR B S8 )5 L1520 1 088 AR
#Erio MH] Venny2.1 T HEL CRTC M FAF4EALEE Rl 22 4R, 53] 65 MR A, R CRTC
BT A4 B R TR S (L D .

AR 2 %f BTT Ak,
CRTC Liver fibrosis

65 1023
(5%) (79.2%)

B 1 CRTC-AT4 R R BE

Fig. 1 Venn diagram for the intersection targets of CRTC-liver fibrosis
2.3 H-BTEEME RS R S R
BERT . R Sr  TETERE A3 N Cytoscape3.7.2 At LA 7. 259 - T 7E 35 1 1 -
TEAERE T N4 . 4T 288 AN, 1013 4504 (LK 2) o il Network Analysis DIfg
Oy HT B BEA, HEAHT AT ETE IR N 9, 12-F )R AR . WRERT T, 8- )\E
BB 9- T \BImIR . 11-+)\BIRIR, WHIEAIE CRTC 697 AR 4t b RIEEEAEH (I
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X 1HE 2D .
# 1 CRTC BIEFERS

Table 1 Potential active ingredients in CRTC

%% Drug WAETEHE LS Potential active ingredient %m*5 Number
CR B% NFF Alexandrin EBO1
CR WM 0 Hederagenin EBO02
CR Gweicurculactone EBO03
CR (1S, 108), (4S, 58)-% SEH-1(10), 4-—FFE D EB04

(18,1085),(4S,55)-germacrone-1(10),4-diepoxide

CR Wenjine EBO5
CR A IEE T R Bisdemethoxycurcumin EBO06
TC 11-+ \BRJ&E2  11-Octadecenoic acid EB07
TC WG 5ER Tetradecanoic acid EBOS
TC +H iR Pentadecanoic acid EB09
TC + /\B%FR Octadecanoic acid EB10
TC +-L#R: Heptadecanoic acid EB11
TC 9-+ \BJAER 9-Octadecenoic acid EBI12
TC 9, 12-+ )\t —J%&ER 9,12-Octadecadienoic acid EB13
TC 8-+ )\ Mg 8-Octadecenoic acid EB14
TC KM Hexadecanoic acid EBI15
TC 8,11-1 )\ B —J#&ER 8,11-Octadecadienoic acid EB16
TC 11-Eicosenoicacid EB17

R 2 CRTC RIT AT 44 HELZ BT 5 FIIETERE MR

Table 2 Top 5 potential active ingredients of CRTC in the treatment of liver fibrosis

Zi¥) Drug TEETE R JE{H Degree

Potential active ingredient

TC 9, 12-F )\Bk —JHHR 95

9,12-Octadecadienoic acid

CR WA EH JC Hederagenin 94



TC 8-+ )\l 8-Octadecenoic acid 85

TC 9-+ )\BiJi g 9-Octadecenoic acid 84
TC 11-+ J\BRHER 11-Octadecenoic acid 82

i

B0O6  EB10

Bl 2 2 MR IS T ) - A S R 45

Fig. 2 Network diagram of drug-potential active ingredient-potential targets

e B SARBER S MEFBARBEEERS; HadikRT4Y: EBOI~EBOL7 /A% M#E 1 #
14t &% . Note: The rounds represent potential targets; the pink rthombus represents the potential active ingredient;

the yellow arrows represent drugs; EBO1-EB017 correspond to the compounds in Table 1 respectively.
2.4 TEHLH PPl LR

FAZ R RN STRING Hte d PPI 4%, #4425 R L TSV # X F A\ Cytoscape3.7.2. iz
H Network Analyzer 1 cytoNCA i 73 #7515 2] BC. CC. DC 437124 46.15. 0.0093. 21.69,
L RIE (B BCy CCy DC KT A0 5077 5 13 4. #E—38 ] Cytoscape3.7.2
2GR HE 65 ST i, 705 4514 (WL 3) . 7E PPI W48 sk, B
FRR, RAILEMERKR, RIS b 5 B E . 20 B AT nT 13 A HER AT 4 O

Fi RN IL-6. AKT1. STAT3. PPARG.



pMETSYP27B Y587

B 3 CRTC R4 S 1 PPI &

Fig. 3 PPI network diagram of key targets of CRTC

2.5 CRTC T4 4LH GO KEGG BE DT

£ Metascape H45 FE HH S N B 3179 7 B2 0 0 4 R o JRATILAR E) 1150 > GO JEREL R,
HrpAYd R (biological process, BP) £ 10254~ ZHJfi4l 4> (cellular component, CC)
A 414 2 FIfE (molecular function, MF) A 84 A, %8 P-Value #HATHERF, 437 HUAT
10 fi7 FEAE B A A5 XSG HEAT FT AL AL BE o 78 BP v 32 B R0 B i S AR et A 1
IR X BERR A AR IE [R5 /£ CC P R R E &k, B, RMX
S5 fE MF P REW KSR 745G s o MRS ES (LE 4

KEGG 4 Hr3E3815 149 4585, 1508 P-value #EATHET, WREL PRI, B IE B
KR 20 208 BEEAT AL R (LB 5D o BRI £ita, T P-Value fEE/N, @
I R PR SR H k2 WA 55 3o CRTC ¥RY7 PR 4E AL T R 55 EGFR I 2 BRI 0 ] 77 i 245
P PI3K-Akt % 5@ MM AR S, B CRTC A3E I % 458 b R 7 P £F 4idb . o
CRTC HiFAF 4L A% OBE 55 TL-6 AKT1. STAT3 ¥ & 44F EGFR B a BRI B ) 771wt 24
PR .
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Fig. 4 GO functional analysis diagram of intersection targets of drugs and diseases

KEGG Enrichment

Pathways in cancer 4 .

Chemical carcinogenesis — receptor activation 4 .
PI3K-Akt signaling pathway - L J
Proteoglycans in cancer o [}
EGFR tyrosine kinase inhibitor resistance &
MicroRNA in cancer ® ~log,g(pvalue)
Lipid and atherosclerosis - [ ]
Humin cytomegalevirus infection - @
Kaposi surcoma—associated herpesvirus infection @

Hepadtis B+ @

AGE-RAGE signaling pathway in diabetic complications 4 @

Description

count

Th17 cell differentiation 4

[ ]

e 10
® s
@
@

Rap| signaling pathway -

Endocrine resistance 4

® & @

Chemieal earcinogenesis — reactive oxygen species |
Relaxin signaling pathway 4
Prostate cancer4 @

PD-L1 expression and PD-1 checkpoinl pathway in cancer+ @

&

HII-1 signaling pathway 4

C—type leetin recepror signaling pathway -

015 020 025 030 035 040
GeneRatio

B 5 CRTC 5T 44b32 BE A 1 KEGG @B 2R T E

Fig. 5 KEGG pathway enrichment analysis diagram of intersection targets of CRTC and liver fibrosis
2.6 FRim- RS- XRIBEMEERES S
2. 5713 BIHIHT 20 25IHH (IR 3) S ILPTS KL S S Cytoscape3.7.2 B, Jfa
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NI - IR S O R R ] (L 6) o iz IRIALEHE 64 N AL, 259 4kih . F W] CRTC
P4 I E FHALHE P S 2 o 285, 2.

R 3 HU 20 KRB

Table 3 The top 20 critical pathways

W ER4%S Pathway number

I HR Pathway name

hsa05200

hsa05207

hsa01521

hsa05205

hsa04151

hsa04933

hsa01522

hsa04659

hsa05417

hsa05161

hsa05163

hsa05235

hsa05167

hsa05215

hsa04625

hsa04066

hsa05223

hsa05214

hsa05206

hsa04926

JEEIE Y Pathways in cancer
1 2B - 52 AR IIE  Chemical carcinogenesis-receptor activation
EGFR P& S BRI BEIH 7 251 EGFR tyrosine kinase inhibitor
resistance
JESREH I H £ 0E Proteoglycans in cancer
PI3K-Akt {5 5@ H PI3K-Akt signaling pathway
B8 PRI I RIER AGE-RAGE 155 AGE-RAGE signaling
pathway in diabetic complications
W2 EPT Endocrine resistance
Th17 4fifi 534k Th17 cell differentiation
g i S sl ks AE# 1 Lipid and atherosclerosis
A% Hepatitis B
N E 40 Hu% 758 % Human cytomegalovirus infection
JEREH PD-L1 [RIEF PD-1 & # s5 @B PD-L1 expression and
PD-1 checkpoint pathway in cancer
8 7 AR A S 2 BB e Kaposi sarcoma-associated
herpesvirus infection
HI %)% Prostate cancer
C BRI E R 2 K5 5% C-type lectin receptor signaling pathway
HIF-1 {55 @& HIF-1 signaling pathway
JE/Nm P filiJeE S SE Non-small cell lung cancer
JBZ )59 Glioma
Y HP IO A % R MicroRNAS in cancer

FARMZE (5 5 I8 Relaxin signaling pathway
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WEUR1S e

hsa04625

~hsa05205

hsa05200. hsa05235

hsa01522 |

hsa05214 '\ '/ hsa04926

hsaO4659h3605206h530541 7

B 6 CRTC 877 FFEF 4EAL BB - S R B /5 - S B JER 1 O 2% 1B

Fig. 6 Discase-key targets-key pathways network diagram of CRTC in treating liver fibrosis
A B OEEARR S, WORARCHEEE, WOF LKL ik, Note: The pink rhombus
represents the key targets; the blue rounds represents key pathways; the yellow arrows represent liver fibrosis.

2.7 FRHELE

76 PPI 2%, HEART 4 AZ0FE 5 70508 IL-6. AKT1. STAT3. PPARG, BATHKE
1193505 8, 11-1/)\BKZJRIL . wenjine. W% M. 9, 12-H/)\IR ZIRIRHEAT 70 TR —
RN &G 5 E<0 keal/mol A HR 45&, S5G REROBUEER /)N, U SR IIHE i 5 iy 2 1a) BAT 58
o8 M5 G RV R I A AR AT Re il . FEARTFE T, 4 A8 R 53 VE L I 45 & Re 5/
T -4.0kcal/mol, H7x 4 AL &Y 5 AN E B A RIFME S0, UHEE
-7.18~-4.45kcal/mol Z [8] (WL 4) . K& 7% T 4 452K SRR M AT LSS B, BATE D
AKT1 5 wenjine, PPARG 59, 12-1 )\ MG 0] #5245 A f<-6.0 keal/mol, HIATE it
RS . 25 TR, X PUMLE PRI e HAH B AR AR F AT IR SR A e, I R A% 4T

FHEF4EACAE T
R 4 BB SROERE R TR SR

Table 4 The molecule docking binding energy between core components and core targets

TR Y HE PDB ID e
Active ingredient Target Binding energy
(keal/mol)
8, 11- J\BR I IL-6 IALU -4.45
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8,11-Octadecadienoic acid

Wenjine AKTI1 1H10 -7.18
#A% N Alexandrin STAT3 6NIS -4.54
9, 12-1)\Bk —JHIR PPARG 2Q59 -6.42

9,12-Octadecadienoic acid

B 7 ZORYSZOERERS THEREE

Fig. 7 Schematic diagram of molecule docking between core components and core targets
VE: A: IL-6 58, 11-+/\BR _/f&; B: AKTI 55 wenjine; C: STAT3 5i#f]# MF; D: PPARG 59, 12-
+ J\B% )% B2 . Note: A: IL-6 and 8,11-octadecadenoic acid; B: AKT1 and wenjine; C: STAT3 and alexandrin; D:

PPARG and 9,12-octadecadienoic acid.

2.8 CRTC XfRFAF4EIL KRB SME
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2.8.1 KRA—AIFI

FHARRAERIRS RIF, RSB, BEEE, B A RMEIER, RHMIET M.
SRR, PR CRTC %57 R AN KRG T HUE R EZ DK, i, fokd
BRI, FEPORSHLF, KBS 2N FIRE AL 12
2.8.2 X K R Mk 40 L2 A5 49 %

AR RN G5 IT 7E B, BAeh e E IO P, IR RGPRES S,
FA DR 07 A« IR0 I S AEAH IR I 5 o AR L K BRI /N 5 3K, R HES 3L,
H IR i A e S A AR BT, P WA S0 SE N IR T . SRR N b, /K T
A CRTC 4577 i 2HL ) K SRUFF L5 03 15 10 350 S R AR B F e, R/t S5 A Y S0 Wb T 4
FOARTE . RBEIRAD, RAEARIER I (L 8) .

’

b PRES: fo 0
B 8 CRTC Xt

FERE YR (HE,*20)

Fig. 8 Effects of CRTC on liver histopathology (HE, x20)
2.8.3 CRTC * AT 4 44 K & IL-6. EGFR. STAT3 &% R
ELISA £ oR: 52 AHMEL, BAH KR MES 1 IL-6. EGFR. STAT3 /K-8
BN (P<0.05 3 P<0.01) ; SRV, PHMZA KRG+ 1 IL-6. EGFR. STAT3
EE R R (P<<0.05 5 P<<0.01) . FATAIL CRTC #4574 KB ML IL-6. EGFR .
STAT3 =# K-V AL BRI, g i B s 2540 T X =AM abr i i R, 2
FEM A (P<0.05 5 P<<0.01) (WL 5 M 9~11) .

# 5 CRTC XFHF 444k X B IL-6. EGFR. STAT3 S EMEM ( x+s,n=10)

Table 5 Effects of CRTC on IL-6, EGFR, STAT3 in rats with liver fibrosis ( x+s, n=10)

2H 5 IL-6 EGFR STAT3
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Group (ng/mL) (ng/mL) (ng/mL)

Con 1.9840.75 83.09+25.05 96.31+£6.58

Mod 5.47+2.61% 118.6+23.39% 114.545.63%

Pos 2.02+1.71% 83.99+13.87" 97.03+8.42"
CRTC-H 2.24+1.49™ 84.57+25.22" 97.92+8.12"
CRTC-M 2.35+1.65" 85.70+28.62 99.42+8.10™
CRTC-L 2.64+1.65" 89.36+15.66 100.4+10.73"

. 5EA4ME, #P<0.05, #P<0.01; SEIEAMLE, *P<0.05, “P<0.0l.

Note: Compared with Con, #P<<0.05, #P<0.01; compared with M, "P<<0.05, *"P<<0.01.

ittt

Jallanas

Con Mod Pos CRTC-H CRTC-M CRTC-L

IL-6 (ng/mL)

& 9 CRTC %I IL-6 & B

Fig. 9 Effects of CRTC on IL-6 expression
E: H5EAHEME, #P<0.01; SEAIHMEL, *P<0.05, *P<0.01. Note: Compared with Con, #P<<0.01;

compared with M, *P<<0.05, "P<0.01.

150 7 #

I
100 - . I T

a
£
en
£
£ 50
- -
52
0 -

1 I I
Con  Mod Pos CRTC-H CRTC-M CRTC-L

& 10 CRTC %t EGFR & &/ m

Fig. 10 Effects of CRTC on EGFR expression
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E: S AHME, *P<<0.05; SEAIZHAE, *P<<0.05. Note: Compared with Con, *P<<0.05; compared with

M, “P<0.05.
150 =
HH
I proe - *% *
100 1 1
-
g
3!
2
b
S 50 -
vl
0= 1 1 T

Con  Mod Pos CRTC-H CRTC-M CRTC-L

& 11 CRTC X} STAT3 & & H5m

Fig. 11 Effects of CRTC on STAT3 expression
W 5EAHME, #P<0.01; SHEMAME, *P<0.05, *P<0.01. Note: Compared with Con, #P<0.01;
compared with M, *P<<0.05, **P<<0.01.
3 it 54iL
LG 25 M IARE R ORI B A, — B BRI e B A A — . B
FARZXE, NP ERIG ARG T AL LEAL i 8 298, WK P98 5 W MU0 A, R s AL
BRSO, BA IR DU AR 4R RO R, (BRI AKX P R 2455060 5] 0 21 4R AL 1
HARAE RIHLE I EAE 2
AiE I 2% 23 %, ik th T CRTC 544N S &R 3 L, SRS I PPI
W%, Gk HAZ O8RS IL-6. AKT1. STAT3. PPARG %5. Mo IL-6 2 8 {5 HE 4 B 195
BEFL AL, TL-6 2R R A MR T SR B B, AT A 22 F G B A AR B AE, 5] fn SR R
FAR (10 C RBMEH. BRIHERS) « RIAE. JURR AR B . &, AR,
AN AR B AR S . AN, B WTTUR DU A STAT3 {5 5 (0 il i 2 il o 1 40 i
TG FNAIH] STAT1 A5 5 K BSea FHIE 28 ik 1 T 428 4P 4EAL ERE . STAT3 38 R 4% il 4F 4 48
L TA] JUL ST 24 20 P 2 A LS ke Jo < Joss £ 11 il R L RIS ) 28 1 0 s, T 2 400 i A0 32 J
e i 2 THDX T AR A S 5 A U230, 73 BT AT 43 IL-6. STAT3 X T+ CRTC HilH4F4EfL A A &

i

]

¢

i3t — GRS I 28 AR AT 20 B, B CRTC 2 Riery 2 48 i (I 25 BRA R AT R T
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Ze 25, e OGRS AR Th R BN 9, 12-+ )\BR 0GR . W BEBEEF 6. 8-\
BRI O-H )\BRARER . 11-- 1 \BRIRIR . JLPU AT 44l 2 288 S A DI R A R R R
AR R A TE ) A . R R AU R A IR 1 AR, AR RO AR A AR A
PRI 25, 4> T IhBE E B L T 45 . BREESS A WS VESS; RO Sl s s
EGFR P4 Z IR g 40 1) 70 257 . PIBK-Akt {5 5 i8R 5 . FATKIM, £ KEGG IEE% & £
Hrrf EGFR B& 2 BR BB 77U 25 VLK) P-value (HE/DN, =A@ ESEEHEZ,
HEZ OB AU IL-6. AKT1. STAT3 %545 % S5 75 EGFR 1 S B Sl ) 77 i 24 Vs i b o 13 BH
EGFR % 22 1% W g 40 1) 70 1S 245 VE @ B % T CRTC i P A A A A EEZ X, MeE s
JAK-STAT. PI3K-Akt 5518 % AH HAF ] B R A5 5 28 72 AR AL s AT 2080 . 22 30
W7 IL-6/EGFR/STAT (5512 SA MR &K 1958, /6. T LR G 545 2 Fh i
LR AR o TL-6 AE ML G5 L2 10 B 22 JRE A o P] DA JAK/STAT {5 530, &
4G AR JE R JAKL RV (LA STAT3 BB IL 5 5. 28R, STAT3 7)1
FITA (R LT AL R G P BRI 0 s fEIFE T, STAT3 {5 52 42 il JFFIUE S AE ) R B T ¢
155, WOh ERETE AT AR 4 A0 B2 rh R FE 36 BU R S e PR R IS0, e, ZE IR PR R 1 3h 4
R v ) STAT3 #0Hhl 7) fo th RAF (T 4T AL iE e, S ARIX U B STAT3 J&iR YT B #H 41 4
PRI ELIESE AL B0 CUA0 EGFR S AT FAE WIAARI B4 i 18 4 1 RS B s 7ERT A 20
21, EGFR 78 BN (0 200 i o i de ey, R W HCAE RS IR Dh e b R FE B AR . %,
EGF & —Ff 225 HSC WuE B nVETE 5L, 11 EGFR Be/r 3 HSC KIS JFH e HE (227
UEALRTY, HADIBLHI AT eI KLU s PR =R 07, HOR, 1E Fuchs %5 N FIBIF 50 K
B, AEZADIHL AR Y, EGFR #17 Be ] J LA CAn R LT e (LI R 3k, X2
YCUE BN ] EGFR AT LIS 5 BT AR 4E 4081, 52 J5 , EGFR I R -5 H A4S S MR 4h & T2 i — SR A,
i 2 TR R B BERR AL IR OS2 DA S, WE S T A S T
(STAT) i&1255; EGFR 1F 9B AEXS 55475 S S i A7 i BUR S8 2 5 3, W] 5 42 L) STAT3
Tyr’OS BERR AL, AT 428 1) 200t R~ (R S G R oAk, 0 T o 2 A R T U921 e ) 2%
IR E PO AR O R U, R — B Y SR ER B0 AIE B PN ) IL-6/EGFR/STAT3 15 5 il
Xof 4T AL A2 4 F AT Bl T-3RAT 10T CRTC HuH £ 4R A4 FIAL ) ) 2R
FYSE e, HE Jegh REW G5 RIERIESH LSS RS, 3] CRTC
BE 27 M3 L3 51 A I TR 44k . 3E— 20 BELISA 45 S BoR, R4 K BRI (¥ TL-6. EGFR.
STAT3 &R ET 5, AARYWHETIE, HEIHFEMCHE., R 7HE~R T CRTC i
IT AL VE AL TT R85 TL-6/EGFR/STAT3 {55 il 5 5%, MRS CRTC 1697 FT4F
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