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Mechanism of the anti-UC effect of Fructus Amomi based on
network pharmacology

CHALI Chang-wei, ZHANG Hai-jing’, WU Lian-qiu"

(Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing 100050, China)

Abstract: We predicted the anti-ulcerative colitis (UC) mechanism of Fructus Amomi based on network
pharmacology. The anti-UC activity of Fructus Amomi were investigated by in vivo animal experiment, and the
active components of Fructus Amomi were obtained through TCMSP, PubChem database and literature research.
Animal welfare and experimental procedures follow the regulations of the Animal Ethics Committee of Institute of
Materia Medica of Chinese Academy of Medical Sciences. The potential targets of the active components and UC
were predicted by SwissTargetPrediction, GeneCards and TTD databases. The protein-protein interaction (PPI)
network was constructed by String database and Cytoscape software was used to construct a visual network of
active component-disease target and perform topological analysis. Gene Ontology (GO) and Kyoto Encyclopedia
of Genes and Genomes (KEGG) pathway enrichment analyses were performed using Metascape platform. The
molecular docking of key components and core targets was carried out by Sybyl X software. We screened out a
total of 12 active components and 189 disease-component overlapping targets. Enrichment analyses obtained
227 related GO items and 168 signaling pathways. According to the results of molecular docking, most active
components of Fructus Amomi showed good affinity with the JAKs receptor family. Furthermore, Western blot
results verified that Fructus Amomi could effectively inhibit JAK/STAT signaling pathway, indicating that Fructus
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Amomi might exert the anti-UC activity by regulating JAK/STAT signaling pathway.

Key words: Fructus Amomi; ulcerative colitis; network pharmacology; action mechanism; JAK/STAT
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Table 1 Disease activity index score
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Fructus Amomi and its extracts significantly ameliorate ulcerative colitis (UC) symptoms of mice. A: Weight growth rate;

B: Colon length; C: Disease activity index (DAI) score. P < 0.01 vs control; "P < 0.05, ™ P < 0.01 vs model. SASP: Salazosulfapyridine
(500 mg-kg™); FA: Fructus Amomi (500 mg-kg™); VA: Vanillic acid (200 mg-kg"); BA: Bornyl acetate (10 mg-kg™)
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Fructus Amomi and its extracts ameliorate pathological injury of colon tissue (HE, 200x%)
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Table 2 Screened components of Fructus Amomi and their properties. OB: Oral bioavailability; DL: Drug-likeness

No Molecule name Molecular formula OB% DL
Sl Stigmasta-5,22-dien-3-beta-yl acetate C, H,,0, 46.44 0.86
S2 Icosa-11,14,17-trienoic acid methyl ester C,H,0, 44.81 0.23
S3 Stigmasterol C,H,0 43.83 0.76
S4 Sitosteryl acetate C, H,,0, 40.39 0.85
S5 Methyl icosa-11,14-dienoate C, H,0, 39.67 0.23
S6 Beta-sitosterol C,,H,,0 36.91 0.75
S7 Poriferast-5-en-3beta-ol C,,H,,0 36.91 0.75
S8 24-Ethylcholest-4-en-3-one C,,H,,0 36.08 0.76
S9 (55,85,95,10R,13R,14S,17R)-17-[(1R,4R)-4-ethyl-1,5-dimethylhexyl]-10,13-dimethyl- C,H,0, 33.12 0.79
2,4,5,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthrene-3,6-dione

S10 Vitamin-E C,H,N,0.S 32.29 0.7

Al (+)-Bornyl acetate C,H,,0, 65.55 0.08
A2 Vanillic acid CH.O, 35.47 0.04
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Figure 3 Component-target network of Fructus Amomi

\J

X
%o
%%

X X
%
"‘4’% ;l/

FLFE 197 N AW id 72 (biological processes, BP), 3 i
40 B8 2H 43 (cellular components, CC), 27 Fl 43 F T &
(molecular functions, MP), R 4% P {1 i i% H 45358 43 1 A
10126 H (&l 6), 48 REW, A HLUCH L2 EY
L RR, SR 2 Bl i 4H 5 F0 2 1 Dh R, G0 dR TR
A R IR R O T I AR 22 R R
IR 55

~—d

9

()
>

L)

-\%‘ ,
N |

65—\
A
/



3350

2% %R Acta Pharmaceutica Sinica 2022, 57(11): 3345 -3355

TACRI
FAAH

TRPAIL PARP2

%
TGFBR2

IDO1

WNT3A

mg/SHH
PS]

P2RX7

CNR2

RD2
/ MTNRIA
PPARD SLC6A4 FBP1
FABP5 NRIH3
MTNRIB
PFKFB3
FASN
FABP // NRIH2 CY 51A1
HMGC
CYP11B1

1C2

\Q/\M

CTSB prGsi CYP2C19

PTGiVA,LOXS
P2RY12

EPHX1

T MJ'\W
'DH2

CES2

Figure 4 Protein-protein interaction (PPI) network of Fructus Amomi

Table 3 Topological analysis of PPI network of Fructus Amomi

Betweenness Closeness
Name . . Degree
centrality centrality
STAT3 0.109 478 858 0.537 162 162 53
SRC 0.124 805 606 0.535353 535 52
TPS3 0.146 604 037 0.540 816 327 50
EGFR 0.063 901 0.507 987 22 45
HSP90AA1 0.073 291 661 0.506 369 427 45
MAPK3 0.049 670 872 0.506 369 427 40
MAPK1 0.044 242 785 0.490 740 741 39
PIK3CA 0.022 154 315 0.470 414 201 38
PTPNI11 0.033 650 118 0.444 134 078 35
JAK2 0.020 784 534 0.450 424 929 35
FYN 0.015 483 736 0.444 134 078 31
LCK 0.016 421 209 0.434 426 23 28
JAK1 0.004 022 601 0.422 872 34 28
ESR1 0.024 590 6 0.454 285714 28
PTK2 0.016 325 844 0.449 152 542 28
MAPKS 0.017 236 191 0.466 275 66 27
ERBB2 0.015 374 799 0.464 912 281 26
JAK3 0.017 598 484 0.415 143 603 25
RXRA 0.067 368 779 0.427 419 355 25
MAPK 14 0.020 786 723 0.449 152 542 24

PIK3CD

Figure 5 The cluster generated from PPI network
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Figure 6 GO enrichment of the anti-UC effect of Fructus Amomi
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WA= H1 UC ¥ 55 PPI M 25 43 T F KEGG 8 % & 45
Oy M as R, WM BT UC I M 5 JAK/STAT 15 53
BHIE, N TSR RIS RS BT UCHL
i, AW TS M R 5 JAK BB HEAT T 0 T B
185 Sybyl X B 43 F X He AL ER, i M oy 55 4 F
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Figure 7 KEGG pathway enrichment of the anti-UC effect of

Fructus Amomi
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FEAER . X550 > 7 4, Ui ARG 4 T 5 #E S AT B
TPAESRIEE &, W B > 5 B I 4y T S #0 5 AT
REAFAERUF A& g RRIR, WA b BB ARG 1t
R 5 JAK1 . JAK2.JAK3 F1 TYK?2 (tyrosine kinase 2)
HHAMHEAERESRT 7, Kb SShams
JAK3 B S 45 & VP SR IA 2 7 9.9 4 (B18), RIARS
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Table 4 Sybyl X scoring of the interaction between the potential

active ingredients and JAKs

Total PMF Chem
G score
score score score

Target Ligand C-score

JAK1 S5 79233 -5.6609 -286.7092 -24.957 1 2
JAK1  S10 7.1374 -24.1357 -249.3447 -22.0295 4
JAK1  S2 7.0151 -17.0153 -248.0108 -22.067 1 4
JAK1  S4 6.2567 26.6173 -257.2285 -13.118 2
JAK1  S7 6.0048 -2.9693 -2123469 -17.8873 2
JAK1 S6 58686 -9.1772 -209.287 -23.4194 0
JAK1  SI 57579 -1.9409 -240.2813 -18.1956 2
JAK1 SS9 5.5047 -38.6309 -241.5519 -20.4213 3
JAK1 S3 54722 -37.6768 -229.0227 -18.4508 3
JAK1 S8 52985 -25.7007 -218.7384 -17.708 9 0
JAKI A2 39875 -40.7898 -171.2611 -17.5134 4
JAK1 Al 3.595  -10.2082 -113.0187 -14.5756 0
JAK2 82 7.7843 11.861 7 -219.5219 -21.5398 3
JAK2  S1 7.6064 19.4186 -249.8083 -18.1192 1
JAK2  S4 7.5858 213077 -264.6885 -18.4445 3
JAK2 SS9 74413  4.6682 -235.7573 -22.4226 1
JAK2 S5 6.5857 13.1117 -249.7125 -19.7952 3
JAK2  §7 6.5306 -0.9385 -205.1862 -20.789 5 2
JAK2  S6 63327 -1.326 -225.9549 -20.26 1
JAK2  S3 6.0999 -54025 -2159714 -19.703 1 4
JAK2  S10  5.99 11.313  -269.2359 -23.337 4
JAK2 S8 5.8816 1.7284 -221.2355 -20.060 3 0
JAK2 A2 3965 -11.6898 -122.875 -15.3357 1
JAK2 Al 3.6147 82816 -132.0481 -11.871 1
JAK3 S5 99003 36.6754 -311.9355 -21.739 3
JAK3  S6 8.6587 45.2438 -340.6632 -27.4914 2
JAK3 S8 83957 29.6705 -320.3021 -28.8647 0
JAK3  S2 8.0471 31.9291 -266.8759 -20.103 1 2
JAK3  S10 7.4189 -3.5631 -275.6252 -25.9494 4
JAK3 S99 72791 39.7564 -331.2175 -28.0592 4
JAK3 §S7 7.0306 44.1848 -350.5934 -26.8453 3
JAK3 S3 5.4585 43.1342 -3449197 -26.0394 2
JAK3 A2 48575 -10.8449 -121.6089 -18.8732 0
JAK3 Al 47703 14.4525 -166.2046 —16.048 4 2
JAK3  S4 43038 653345 -368.2239 -25.2122 4
JAK3  S1 42182 424539 -347.0298 -33.1384 4
TYK2 S2 82164 39.8704 -304.0337 -23.3488 3
TYK2 S5 7.9639 22.0285 -289.3942 -22.088 3
TYK2 Sé6 6.9399 18.3368 -341.0569 -31.3056 2
TYK2 S9 6.4391 14.5238 -310.728 6 —29.103 3
TYK2 S1 6.2187 36.7654 -361.0793 -27.1155 3
TYK2 S10 6.1944 79515 -357.6524 -27.3854 1
TYK2 S8 5.353 21.3192 -333.337 -29.4924 3
TYK2 S4 53512 21.4057 -263.3493 -22.0476 3
TYK2 A2 44492 -17.819 -107.8614 -18.3595 4
TYK2 S7 43655 19.2054 -323.6218 -28.9017 4
TYK2 S3 3.945 11.4099 -236.644 8 —25.249 6 4
TYK2 Al 3.6173 9.25 —-118.8491 -13.0794 4

A7 B TB E 35 1 B2 T BE S TAK B 2 R A7 1E 5 A0 HL
YER, it R FEHLUC iE
7 B R EAREINT JAK/STAT & 28 A9 1E B

N T BAERME BT UC 4> FHLE, A ARE 5 T/
A7 B A2 B UC /) B8 25 i 2 23 JAK/STAT 3 2% 1)
5210, Western blot 25 3 .7, UC /MR 45 7+ JAK 19

FEAk BG 0 FH H STAT3 (1 5% 2 Ak ik 2 184 o, b= A 42
B 25 18 g B 2 4008 UC /N R 45 1 41 23 vh JAKT 1)
FIEM STAT3 WML (K 9), H Al LA SCHRPRE 24
77 70 B B 4 38 o 47 1) JAK/STAT {5 538 i & % 51 UC
PEH, BB, A= 2 FL A By ] il i #) JAK/STAT 15
IR K EITUCHEH

g

WRREAEWHNERT M, SHEERM.
S 2 PR ERCSY, BAPUEA LRSS IENE . AR
R SCHRAS R A SIS B, UE PR A R IR B
BIFRIPL R FBIEBIN M 2 sy 2
FRARE 25, ASATE 70 R FH ) 24 24 38 2 &5 -6 S 596 B0 0IE 1) 7 V%
XS AZ R AE 15 P R AT T Bt UC KL B 55

H2 4 PPI [ 2% T (1) 04 5 B 7% M 520 T UC 1)
o B8 B0 5 A 4% STAT3 . SRC. TP53.EGFR.HSP90AA1
&%, STAT3 J& — M sk K -1, 2 55 1 4% 40 I 1) 39 5
T F A A, HBERR 1 5 2 5 I JAK/STAT i@ % £
RIEAE T PR R IECEERMP. SRCEZ—ME
AR R R B, ' RE 5 0E NF-xB {5 5 18 B M M 5
S DSS 175 5 1K B g 18 20 2L R S 4545, 4] SRC 1%
P J5 BE ek 2 2 98 4H B DR RS TR, AATTT 03 48
REPI, TPS3 S — Fh i 3 (K], A5 WF 98 A 9038 73 TPS3
FERL 219878 5 IBD K0 1 i KUK AR DG IR, 9 HL TPS3
FRAF A LA A IBD i 3 R A 8 16 A= P b e e
EGFR & —Ffi & f A= KR 7 3244, FLAE 85% HIAE/NH
Jit i e 200 Jf R R A7 A Bk 3Rk T B TR A R AH SR,
HSP90AAL J& T HSP9O Z ik, J& — i 5 2 (1) #44K 5 £
E, A2 0T B L RS JEE 2 (2 14E HSP9O [ F
TE 45 HJF 7T 2% B HSPOO ft 9l i 5 rF BT 4% 41 i
TR B R IR, IX LR R A AT R R T
T BT T UC S BERE 55

KEGG J8 % & 4 70 #r &5 R 3R 01, B s 15 5 d i
AR 715 5 08 % 0] Re e HR 2Pt UC 1 32 259
T B, R AR (S S IE K, B - 1-B5 5 (sphin-
gosine 1 phospholipid, S1P) 7] i ik 55 4 925 41l ffg 55 [Hi 1)
SIPR 44, 175 5 Ik L 40 i U B, AT Jik 2> vk £ 4 i )
15 RRERUE A B H AT, SIPR 244 B ah 771 B L 52
#3 (ozanimod) L A T A K UC iR 7T, & X SIPRI,
S1PR4 F1 S1PRS A #ah/E ™. A ik, ##E 515 5
TS R B UC B THLH 2 —. Bt R P15
5 B ) JAK/STAT {5 5 18 B /E b A 51 UC i #2
% ¥ BB AE ], JAK/STAT 15 538 1% 5 42 45 2 it [A]
TA5 T FEVUIMIK, S5 LA 40 M 134 58 5 4k
T RAERTETFZEENAEY LR, @EgPm
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Figure 9 Effects of Fructus Amomi on the expression of JAK1 (A), p-STAT3 (B), STAT3 (C) in colon tissue detected by Western blot.

P <0.05,"P<0.01 vs control; P < 0.05 vs model
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™, JAK1 FI JAK3 18 718 73 7 00 il 37 46 92 B A B
FDA L F T9897 UC, WE B 7 iZ 88 55 1) ml S 1k, A
I oy O R R 1 2 FEYE U 5 JAKs BH
B R 45 4 R4 2 M, Western blot 45 5RAIF B 0 4= S B
Re 8 4 UC /) B 25 1 41 23 JAKL 138 18 Fl1 STAT3
1) Tl R Ak 3k 2, BT DARD A= W] B8 3 i JAK/STAT 15 5 i
AP UCTER

25 B RTIR, AR S I ) 2% 24 3 2 R0 SIS 0 IF AH 45
A 77725 2GR0 (T UC 18 F (10 25 B AL 2 47 2R
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Ji 3 % A1 JAK/STAT {5 5 @ % S5 i 15 o I 70 7 X
F Western blot 5256, A8 Lk — B IGAIE | M35 £ 75 1
5> 5 JAK/STAT @ B A B - EAS 3 2,
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