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Study on Mechanism of Active Compounds of Celery Seed in the Treatment of Liver Fibrosis Based on
Network Pharmacology

QIAO Ming!, ZHU Yi', ZHAO Yao?, HU Junpingz*, YANG Jianhua'*(1.Department of Pharmacy, The First Affiliated
Hospital, Xinjiang Medical University, Urumgqi 830000, China; 2.College of Pharmacy, Xinjiang Medical University, Urumqi
830011, China)

ABSTRACT: OBJECTIVE To explore the anti-liver fibrosis mechanism of celery seed through establishing the active
components-targets network and protein interactions network and analyzing the functions and pathways of targets. METHODS
The active ingredients of celery seed were obtained by TCMSP, literature study and previous work of the laboratory which author
study in. SwissTargetPrediction and BATMAN-TCM databases were used to obtain the targets of constituent, GeneCards and
OMIM databases were used to predict and screen the targets associated with liver fibrosis. The Cytoscape software was used to
construct the active components-targets network. The protein-protein interaction network was constructed by using the String
database and Cytoscape software. The GO and KEGG pathways involved in the targets were analyzed by DAVID, and the
mechanism of anti-liver fibrosis of celery seed was analyzed in combination with relevant literatures. RESULTS The results
showed that 17 active components and 69 targets of celery seed were involved. The network results showed that celery seed was
mainly involved in the process of collagen catabolic, inflammatory response and negative regulation of cholesterol storage, by
adjusting the TGF-B1, NF-kB, PI3K/AKT and other signaling pathways to exert anti-liver fibrosis effect. CONCLUSION This
study reflects the characteristics of multicomponent, multitarget and multipathway of celery seed, and multiple signaling
pathways which it act on are correlated with each other, providing new ideas and methods for further research.
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Tab. 1 Basic information for 17 active compounds of celery
seed

75 R CAS OB/% DL  JEfH
1 B IR DI R 6415-59-4 6246 0.07 56
2 H R 4826-62-4 31.95  0.03 29
3 e (6 R 73-22-3 7593 0.08 69
4 TR 499-75-2 4328  0.03 55
5 B HE 305-01-1 2297 007 93
6 FrRER 520-36-5 23.06 0.21 98
7 B 470-40-6 5643 012 59
8 Lkl 491-71-4 3585 027 48
9 Hit e % 117-39-5 46.43  0.28 48

10 RAFERE 2102-58-1 4528  0.03 66
11 VKN 68608-32-2  55.56  0.10 39
12 TR 18172-67-3 4484  0.05 20
13 LTS 1139-30-6 3594  0.13 55
14 HHEIR 121-34-6 3547  0.04 49
15 1E TR AL 6066-49-5 4790  0.07 89
16 2% 1009-14-9 4258  0.03 71
17 HLTHEK 118-34-3 1464 032 68
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KEGG il i &80T, fEHras R, SEEGT 20 4%
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Tab. 2 GO analysis of potential targets
%H FERBUA PH FH
i
PRI L 8 2.08x10"5  SELP, LIPA, CCRS, PTGS2, JAK2, CXCR3, TLR9, MIF
S UL 348 5 7 1 1) 98 4 4.85x10"5  TNF, HMOXI, ELANE, PDGFRB
JIEL T it L £ R 3 1.22x10"*  PPARA, PPARG, NRIH3
18 EIA R AR R 3 1.24x10*  TNF, ELANE, MPO
11 4 A R 3 1.72x10*  VCAMI, SELP, TNF
20 e % 4 R A A A B 3 2.93x104  NOX4, ICAMI, PIK3CA
HMIRE IR T SRR SE T SR 2 A 15 5 3 3 6.02x10~* ICAMI, HMOXI, SERPINEI
JUE D 4 i 3 i A i ot 3 9.02x10~* MMP9, MMP2, MMPI
I X5 g 22 1) B 4 1.27x10"*  CCRS, SERPINEI, NOS2, NR1H3
ERK1 F1 ERK2 23 1F 345 5 1.32x103  NOX4, ICAMI, MAPK3, PDGFRB, MIF
BN
2 B A E] B 14 7.55x10¢  ICAMI, SELP, TNF, MMP9, ELANE, MMP2, MIF, VCAMI, ACE,
ALB, SERPINEI, MPO, IGFBP3, GBA
RS 7 8.45x10°6  VCAMI, ICAMI, SELP, ACE, TNF, CCRS, CXCR3
I AP EE T 6 2.04x10"5  MMP9, SERPINEI, MMP7, MMP3, MMP2, MMP1
BB RN 17 2.73x10°5  ICAMI, LIPA, MMP9, ELANE, MMP7, CFTR, MIF, CTNNBI, VCAMI,
ACE, ALB, F2, SERPINEI, MAPK3, MPO, PDGFRB, GBA
RNA R4& 1155 H 752 A1k 3 3.92x10-5 PPARG, STAT3, NRIH3
A% A IX 5 5.98x10 NOX4, TYR, HMOXI, NOS2, CTNNBI
4l A% 15 3.58x10°* NOX4, PPARA, PPARG, NFKBI, STAT3, CTNNBI, AKTI, CASP3,
NRII2, GCK, ALB, HMOXI, MPO, JAK2, NRIH3
2 it g 3 4.25x10~* ICAMI, TNF, TGFBRI
AL 3 5.76x10™* ACE, CCR5, TLR9
it 7 6.89x103  CASP3, GCK, ADK, MAPK3, CFTR, NOS2, CTNNBI
S FHIEE
RNA R4 11 5 H -+ 4 1.46x10~5  PPARA, PPARG, STAT3, NRI1H3
Bl 4 3.89x10~° PPARA, ACE, ALB, PPARG
ATP %545 14 9.32x10~5 EGFR, FGFRI, TGFBRI, MET, ABCBI, CFTR, AKTI, GCK,
MAPK3, JAKI, PDGFRB, JAK2, MAPKS, INSR
428 DY BRI 5 1.56x10"*  MMP9, MMP7, MMP3, MMP2, MMP1
MLLELEE 5 1.87x10~*  PTGS2, HMOXI, MPO, JAK2, NOS2
25 [ R R 2 AR 4 2.05x10~* PPARA, NRI1I2, PPARG, NRIH3
5 R A 1 i e R DR 3 2.45x10~* EGFR, MET, INSR
HER%E 4 3.47x103  FGFRI, SELP, ELANE, MPO
HHRE 45 & 3 5.25x10  TNF, PPARG, STAT3
BEETEE 10 5.54x10 PPARA, ACE, NR112, MMP9, PPARG, MMP7, MMP3, MMP2,

MMPI1, NRIH3
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#*3  EE#KEGG Rt E % 8 & 44T
Tab.3 Enrichment analysis of target KEGG metabolic pathway

AR5t i R EA P SN
TGF-B {55l 21 1.91x107%  Smad2, Smad3, Smadl, Smad5, MMP9, Smad4, PAK, PKC, AKT, LIMK, MMPI, Smads,
MAPK3, AKT, ROCK, c-ABI, mTOR, Smad9, JAK1, MAPKS, TF
NF-«B 551 #% 13 1.95x10"""  NF-xB2, NF-kBI, Bcl-xl, c-Rel, RelA, RelB, NF-kB, Bcl-2, IKKa, JNK, Akt, IKKp, IxB
PI3K/AKT {553l % 12 2.84x1071°  AKTI, AKT2, MAPKS, GSK3, CDK2, MAPK3, PI3K, JAKI, PDKI, JAK2, AKT3, IKKa.
WEF R 8 2.24x10°  AKTI, EGFR, PPARA, TNF, MAPK3, CD81, PIK3CA, JAKI
IR 7 1.41x108  AKTI, CASP3, MAPK3, TNF, MMP9, TGF-B1, CASP8
PR [ 8 2.05x10%  PIK3CA, MAPKS, TGFBRI, MAPK3, JAK1, STAT3, AKTI, EGFR
JHE P 5 2.15x10%  AKTI, EGFR, MAPK3, PIK3CA, JAK1
S IE R 1 R 5 1.52x107  AKTI, EGFR, FGFRI, CASP3, TNF
JEE HR OB AR 8 3.86x107  AKTI, PDGFRB, EGFR, FGFRI, GCK, MAPK3, MET, PIK3CA
M FLI R (5 5 i 8 5.97x107  AKTI, GCK, MAPK3, PIK3CA, NF-kB, MAPKS, JAK2, STAT3
HIF-1 {5 538 % 9 6.25x107  AKTI, EGFR, MAPK3, INSR, STAT3, SERPINEI, PIK3CA, NF-kB, NOS2
fili 25 4% 11 6.45x107  AKTI, CASP3, TNF, MAPK3, CASPS, JAKI, NF-kB, MAPKS, JAK2, NOS2, TLR9
B 5 Z AT 9 1.88x10°  AKTI, PPARA, TNF, PIK3CA, NF-xB, MAPKS, INSR, STAT3, NR1H3
JEPE 2.46x10°  CD8I, VCAMI, ICAMI, SELP, TNF, MET
PTG P B 0 1 R 10 2.99x10  AKTI, PPARA, CASP3, TNF, CASPS, PIK3CA, NF-xB, MAPKS, INSR, NR1H3
HiTF iR 9 8 3.38x10%  AKTI, EGFR, NF-kB, FGFRI, MAPK3, PIK3CA, PDGFRB, CTNNBI
Wi 4 o1 9 6.85x10%  AKTI, TNF, TGF-B1, MAPK3, PPARG, PIK3CA, JAKI, NF-kB, MAPKS
Fil - 5 6.99x10%  TNF, PTGS2, MAPK3, JAKI, NF-xB
Toll FE3Z 7R {5518 H 5 1.07x10°  AKTI, TNF, MAPK3, CASPS, PIK3CA
REFEE 5 1.20x10  AKTI, EGFR, FGFRI, MAPK3, MET
3 it (25 BV F PR BB AL D PE R . i

JFF T 24 A1 2 JET HEE X 25 i P30 47 7 2 1Y — Fof
R RO, H A ZBRHIE S ECM fE TN Y
i A NS R DU YR AZ B PERLAT
UL, W EE A R KBk, 2R 4Ed]
ZUNFrEe g A, mZIC M REAL = AT . AT
YL NI R R i te, TFEF AL n]
WO, TR AU ME DL o TR, BT AT 4E
PR RS BILTH] , AT BEL DB L 22 305 e T £ 4 fh 22 5%
HE AOITOE S LG B 0T, R
e 26 1, W ST HUT 7 A AR T B0 356 P
oy BAE LG REATIZ 00, W oy . B SR
FRIAAH AR DG R A -0 A" A i J -
HURLT MZg 25 BRE], TR SR T2 o . 28
M ZBARRGUT A AR IPL R R B2

AT R L R P 2 5%
AP, R AR AT = A3 P 23 %
NITRER . ZRICEFIE T HAEBL, R
THUMRE O PRI AT, R OR
FEM TP AU, IE T IR TR
SPIGIMAE BRI, X 3 NSRS AT REAE 3 T
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A3 U EF AEACAE FH 0% G S A0 A 455 R 5T 4 s 7R
i (matrix metalloproteinase, MMP) ., %t 4 )&
FE B 55 (tissue inhibitor of metalloproteinase,
TIMP) . i /M ¥ 417 4 A= K [ F (platelet  derived
growth factor, PDGF)f1 TGF-B1 5, 4 HFIESZ 45~
He RREB A K S MR 4R, HSCs Bk I 4#%
A LT AEARA, WIS MMP 1 TIMP 3
ik, TRURJE, T B TV BURE 5SS ECM & 1
IR, SECECM BN S FEfRAT, 175 ECM i
FEDURR, 77 AR K AR ik 240 M PR S [m] £l i ST 4
IR, Hii PDGF #41A k& HSCs i )22
U5, YT Z S, PDGF 55 HSCs ififk
FNHGFE , f2 {8 HSCs AL B8 3 A A B RMUE
i BEAC AT AL, HSCs RE T4
LURAE X IEIFFH K E R ECM IR TR ZE,

PEHEIFLF AEA i K 2k 5 R e B234 TGF-B1 J2& BT
IINEEFAEALRE T B R A A -, R B A
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et A, TGF-B1 i) iy HSCs T4k . SAEFIZ:
YA T BB 9 5 720 20 BT 1 A B B AR
Vi B T BT BT,

BT R P ot L e A R N I W W A A R AL
WA S, ARG AR F T T KEGG
HEESN, SRERTRTFEENSTEES S
TGF-B. NF-xB Fll PI3K/AKT %5{5 5 18 P&k AT £
Al BT AR

TGF-B/Smads 5 *53# M5 T TGF-B {55 £
WL, TGF-B J& TGF-B HZ R 32 A5 1l
M5 Smad HHMEZNF . TGF-B 4345 11 A
SRR T BUAZARZE S, BAR S S2 AR S5 A0 11 157
A T B2 A% A R AL T BTG 5 TGF-B RI 61k
JEfEfd Smad2 1 Smad3 BEERILIN 521Ky ES,
Smad4 52z 4564 Smad E-G5Ykt IS A
¥; HAEYEK DNA 5 AR Smad 255 7E
— R IL[E AT B IR R R Z9E Y Smad2
F1 Smad3 TERERRBHAELL T AR IR 2% 23 4 | i i R
[ B A B AR A T FNYZ 2260 Smad 85 12K 290 1,
T A5 S5 515 S8 TGF-B/Smads 1551
o3 T TGF-B {55 A AR A 20 A% DT 2 4
RAVERT, SRS PDGFE 4540 i X1 [R5
I HSCs, {2 HSCs 3%, 27 HSCs 4R 4L
O3, 2B A LA 44, F:30 ECM
S RS R AR B DU I, B2 T8
ARl f e 190

NF-«kB J& 4% Bl 4 AE A F & 454 R S Al {2
AT B L [ ad e, R =t Bk
T 18 M T S8 AE T b i) % A K e v A 15
FERM, TNF-a 55 HSCs 61k, S HSCs K
A, [FIET NF-xB G PRI 825, NF-«xB 451
FUERE T A R IR EZ S, R WL HSCs
TIE S NF-xB 6 P3G e I 4F ik & A ke i i
BLIRAY  AFLT 4k T 200 NF-«B J5 M5 v s A
Ik ARAE SN, AR ARAE PR 375 3 P MR AN B 43 1
B TR, DT 5405 B 27 AR B = 1),

PI3K/AKT {5538 B 7E 5 4 AL E R 2% DI A
KNG . k. ik, R AET SR &
VEETEFAER], PIBK/AKT 38 B30 300 vl B 3 4
FFEFHEA IR A 5 % SR, PIBK/AKT {553
ALY AKT 7] DL E A PR I DL, T8 ps3
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