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Abstract

Aims: To investigate the mechanism of action and therapeutic potential of Gardenia jasminoides
for disease based on network pharmacological tools. Methods: The TCMSP database was used to pre-
dict and screen the active components and therapeutic targets of gardenia, followed by de-duplication.
Cytoscape 3.9.0 mapped the active components and target networks and screened the core targets,
String database was analyzed for Protein-Protein Interactions (PPI), and the de-duplicated targets
were entered into the DAVID database to query the signaling pathways they were involved in the
GO and KEGG pathways were enriched for analysis. Finally, the queried signalling pathways were
entered into the CTD database to screen out the corresponding diseases. The network map was
constructed using Cytoscape 3.9.0 software, and the mechanism of action was analysed. Results:
98 chemical components were screened and 248 targets were retained after de-duplication. These
targets involved 188 pathways and were involved in a variety of diseases. In this paper, 6 kinds of
diseases were mainly analysed. Conclusion: Gardenia jasminoides was found to have therapeutic po-
tential for a variety of diseases through network pharmacology, where disease analysis using the first
10 pathways of KEGG revealed a higher frequency for carcinoma, prostate tumour, adenocarcino-
ma, breast tumour, liver cirrhosis and gastric cancer. In addition, it also has a certain effect on Alzhei-
mer’s disease, neurodegeneration, etc. All these provide a basis for subsequent in-depth exploration
of gardenia as a new drug.
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1. 5|

Ha+ (Gardenia jasminoides Ellis) 3 AL LA+, 7£ o & 245 ek i S H 2B 28 1L T4F, S a8 T (v
KAL) , AMEE, HO. M=, BBk, EURZH, REE L7, ESMNERE. &£
BARZ bREERBIR EXRIEM, IGK LB RERAMAER. REArEAaER. AR,
IR TG A AR L Mt B PR B8 . BRIORE . PRIMAR. PUATEM . R, RATRIPE. O B
AR o BRINMRTERS AT (LR AN, A RERIR . -1 B AINE 146 R 55 =i 2K, 5,7,3',3- " #25E-7,4'5"
AR 20, IR R G — e A BE VR[] Jorb, P K R B 208 A
IR BB A PiE PR AR 2y, BRAE R SO A 1 32 B A SR B 5 vk B A R 0 . Rl
s RBUEEE[1] [2] [3]-

IR 28 24 FL 2 — [ IS B X 48 5 ik BB 29 5 05 . B AL 2 I R B TR 4 5% R HEAT AT AR A —
F12RE, BAARAME. RSN A[4], TWHATH TSN R — AR F B4, 32 a sk
M FHERG B, AR R P2k RIEHE TR R, R b 2 2 A E AL A ) TR
[5]. BT, FT- W28 24 B 0 HE 1097 3 — A E IR A EE e, b+ A I 43 R ekl 7k K
VEERE[6], 1EFIMLHI B AL 3 ZEAE TR 7 IR RS SR (7] MR T HUIEHRAR 8] M8 TP B AR
[91%F. METRIZHLS. 2B, AIRIT 2B, TR W ST AR 1677 A [RIB0 7 se ik
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ITHiE, T, ASCH AT 7 2R AL BT TR AR g T 250 - $E AT -
= A7 1A AR AR S B ARATT 2 18] B AR LA B SR R R A O DL T AL R 2%, T TI‘J%?%?EXJD
b TN 545 75 2 MR LR A E RIFLAI[10], DU abE 3 il R S 50T R 3R 2% .

2. F&
2.1. HEFIEMER S BTHE S R T

PANE T~ 9B 1] , o AT AH SGHE mi AN 2 RIL 7 e/ E TCMSP #idfs 5 (https://temsp-e.com/) A 2 3 F T4,
RS 0 R TN B 2 RIDAE F-I0 97 2000 AT FE AL A FEIEIT UniProt 2o s i A B ril et N 2E A TR A o

22. EBEEMEPPHIES R

i i H R HE A5 N String (https://string-db.org/) . R EFIZEN “Homo sapiens (N 2K)” 1) gt $E i H
TEM 2% EI(PPI), B A5 R 1 B IR T ol AL b, BT DA E B AS R > 0.9, Bagsim 2 hBs s, 4
LTSV TR, S\ Cytoscape 3.9.0 1, K H: “Network Analyzer ” i 55 3E47 730 47, #4 Degree
{ELH 58 HOAZ OV BE A5

2.3. GO BEEM TR KEGG BEYH

B2 IG5 A5 N DAVID ¥4 FF (https://david.nciferf.gov/) , N 440 i1 4H 2> (Cellular Component,
CC). ‘E¥yid#2(Biological Process, BP)F14y T I fi&(Molecular Function, MF)i#i?ﬂf GO &4, &
FDR fE K NEFHEFIILRT 10 %%, SR VAR EIRERETRR . N4 KEGG (5 5 % 0, 1% FDR
ER/NEFHEZIERT 10 2%, S5 R LB BRI T R

2.4, HeFIRTr Efm B RETA

7£ CTD #j#% [ (http://ctdbase.org/) H 5 Nk ) KEGG {5518, @il “Batch Query” #HATHLER
W T #5558 B OSBRI o B B A B RS il EXCEL #EAT RZR& I 4gih,  fiidk Ak
I 2 IHT 6 N o

25. 1938 “RiSY - BB - BEE - RS L%

BB T RVE T B A ML, EDWHK S I0NE T 5% B2 VR 97 I HE R AR I A%, R
AR AT~ 5 o3 R LR R o B R 36 I T 2 PR 995 ‘5 A\ Cytoscape 3.9.0 fift [ £ &

3. /R
3.1 IBFHUERY BZEA

BT TCMSP JL3RA5HE 71k 2 o L35 i AL BR (crocetin) .- 5T JE T (genipin). 5% J8 7 (geniposide). 77
T (rutin). 275 (ursolic acid). #il iz 2 (quercetin)Z% 98 4>, REEE FHE AL R FEAH 61 A, X R A
654 1>, MRE SN )E, W6 TIHERERIBER 54 CHRM3. CHRM1. ADRALA. CHRM2 % 248 /.

3.2. EEEENEMERZ DI RHELSR

H4 248 ANEE fUF N String FHs B AR T 00 B E BAEM S, a1, % 45 3 number of nodes:
248 /), number of edges: 976 />, average node degree: 7.87, avg. local clustering coefficient: 0.391,
expected number of edges: 344 4~. ] Cytoscape 3.9.0 # {4k Hi Degree {8 5E A A HT 10 N5 A AE AHE
TR OB A, BT AT AL EE, W 2. BLFE TNF. TP53. AKT1. MAPK1. RELA. STAT3. JUN,
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Figure 1. Network diagram of protein interaction

1. EREEMEE

Figure 2. Network diagram of core targets of Gardenia jasminoides Ellis

2. HEF LR R ML

3.3. GO EEMMTER

BT I 55 248 4S5 N DAVID $diE JE 7 4T GO & £ 4, 453 CC (Cellular Component)t 101
4>, MF (Molecular Function)}t 178 4. BP (Biological Process)3t 874 />, DL FDR {H#E479f%k, 40 5%t HE
ST 10 B GO VER K Hil AT ] AL AL B, g5l 3. 4R IR, AW E4E response to hydrogen
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Figure 3. GO enrichment analysis diagram of action targets of Gardenia jasminoides Ellis
3. e FER¥ER GO EE N HE

3.4. KEGG EEOTER

BE 11 248 /ME 4 KEGG g & &0, #H¥Fe SCh “A3K” , 535 5k 188 %, LA
FDR EHMKEI/NFHEA I, @i TiiEe T KEGG & H45 R 0 MEGRIN AT 10 45 5 M BT R,
RN 4, Hep, HEZBATHIA Chagas disease. Chagas disease. Growth hormone synthesis, secretion and
action. cAMP signaling pathway. Salivary secretion I Pancreatic cancer. Diabetic cardiomyopathy. Natural
Killer cell mediated cytotoxicity. Hepatitis C. Prolactin signaling pathway %5 . X 3% BIHE T35 7 < Al BE /218
SURTE B TN

3.5. e FiaT AR

LL FDR 347 B HER, ZLH KEGG Hi 10 2%iEERH] CTD K PR AT 704, 1520 BT 6
WO, A REsE . IS BRAR . B FLARIMUR . ATEEGL. B, Wk Lo
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Figure 4. Bubble diagram of KEGG enrichment results
4. KEGG ERERSIBE

Table 1. Potential targets of Gardenia jasminoides Ellis in the treatment of diseases

1L TR RRINEELRR

R BK SLERHE AT

ADRAIA. RELA. TNF. CXCL8. ESR1. ESR2. STAT3. VEGFA. CCND1.

R 362 BCL2L1. FOS. CDKNIA. JUN. TP53. NFKBIA. CSF2. FASLG. EGFR.
AKT1. MAPK1l. EGF. RB1. RAFl. STAT1l. ERBB2. PPARA. RASSF1.
E2F1. E2F2. RAC1. PPP3CA. SLC2A2

CXCL8. ESR1. ESR2. GSK3B. STAT3. VEGFA. CCND1. CDKNIA .
51 iR 156 CASP9. TP53. ICAM1. CCND2. FASLG. ADRB2. RXRA. EGFR. AKT1.
EGF. RB1. RAF1. ERBB2. PPARA. PPP3CA

s 130 RELA. TNF. CXCL8. ESR1. ESR2. STAT3. VEGFA. CCND1. TP53.

- EGFR. AKT1. EGF. ERBB2. RASSF1. PPP3CA

RELA. TNF. CXCL8. ESR1. ESR2. STAT3. CCND1l. FOS. JUN. TP53,

ARSI 112 NFKBIA . CSF2. EGFR. AKTl. EGF. RB1. RAFl1. ERBB2. IFNG.
CLDN4. E2F1. SLC2A2

HERGAL, 102 CHRM3. ADRA1A. ADRA1B. RELA. TNF. PRKCB. ITGB2. MAPK14.
VEGFA. FOS. CDKN1A. NFKBIA. EGF. STATL. IFNG

RELA. TNF. CXCL8. PRKCB. STAT3. CCND1. BCL2L1. CDKN1A. JUN.

=R
A 8 TP53. MAPK8. ADRB2. EGFR. MAPK1. ERBB2. IRF1. ADRB1. BDNF

TE: SRS R TRAE TR S i SO S R R

3.6. “RR4Y - ¥R - JERR - IRTRT WA
H Cytoscape 3.9.0 ¥/ @ESAHE 1 “ gy - B AL - K - PO 7 AT HIMNES, WA 5, 5 4 R ILNE 1 1)
TEVERCY . B RS AR E G R, WARRHE T2 B E AL
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Figure 5. The “component-target-pathway-disease” interactive network of Gardenia jasminoides Ellis
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4. ¥1ig

) — AN R N2 N S 5 2B, — AN SO N A R 5 2 AN R, T 4% 2 A
BEREE MR R 2 “ 2R, 2R 27 BRI BTEARITRIIR FIIE. T RFEREE
TER[12], HAiEtE 2 —HE 7 e, UM, 7 LS 7, IR RT3, K
AR N — PR X R i 2 25 E, ARG ST 52 [13]. ik — DR FUHE F 14 F AL
FARTT I RE, A% SCIE I ) 2% 24 B 25 1) J7 V25 07 308 HH 0E 1 PR A 00 BES S FTRH I )45 5 i B R AT i o ST K
B, KB AT AR 2 B 1037, Hodilid KEGG AHE B 20 & BLIG T HEZ AT 6 5% 20 il 2
s ATHUMRANR . MR FLARMORE . FFRELL . B BN ORBEEXNE T I LRNE N BT 1R B4R P AL
AT M

ML B 26 T8, e TR A 08k, ChEEZEERAET) dhie i, R R IR [14],
—AESRVR T b R 2 S R AR R, Y L R SE[15], A& BR R AR s A e, T
TR A TCIRIYE . 5 F R i i [16]. BARHE FUR B, AeT sS40 &4 0t Je 1 Re 8 BELAS 5 41 IR 40 i
AR R 2 SR RE, MEEMEKAK. ¥E, 5 SR E T, fTaLE A mwA
JE SRR S IR T IR [17] o JRATAL 32 R LL AL TR B oy B T AR JOE R 73Rk L 5S4 T2, XA
M FLARE N S0 55 22 bR B — 58 R4 I Bu e e 71181, A+ 22 B8 11 Roxst /N BRUFHaa S 4498 (1 )
33K 49% [19]. i F1 iR A 45 & 2B 7 AT B R A L B Mk AR [20] 467 BT MR 3R, S ASHIE T O
et EEEME RS 2 —, BRI Y IGF-1 {5 5 a8 e ) X SR AT A B ek R A R A S A, 34 T DA
IG-FBP-3 { T, BHAE B T2 8 A A B I AR B T T s 7 B EIR S Y IGF-1, FHAE 1 40 i & 2y 24
WAFE[21], I AE AR AT 1 AR AR 20 M R T A0 . E A AR5 i L P R A A BB RO T A A A
&5 iy PR 4T L 28 AN B ) O 45 Pl EL P R b P21-RAS [R5 i1 LNCaP /i 4] iR 40 e Hh e B R 2 AR 1 2%
IERNTHEE[22]. ERE S A, il i R S ZEVE SR ECA TR CWR22 B ZIRRIMRI AN, 23 PR
T4l vEGF121, VEGF165 [13Ri1A[23]. #itpz =il Ak ER WML R BT LIR IR I/E I [24], Ma T
JCAT LA AGS, MKN-45 fil MKN-28 4iijiti st p53. LC3 (R EARIA, IR M A, e
BRYDREHZE 1R B e 8 T AN E R BOR B AE[25] 0 AT R PRALAEH -1, ME1 1 0 B4 B 25 B
PE, MR AERR N B A B U B R 2%, TR PR e -1 BT AE IR K I P B R 25 %4[26]. B
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HHERZI IR R, s 25 7R P R R YT R N SRRV . T R RN, BRATBEE A IR E
(B9 AR NG T AR TT L, OGS B ) 5 2 B0 2 S DA R BR HE 20y vp B 240V 97 P g PR RS HEAL
A fedE— A0 b B TP R 2R 9T S IR o TR SR, A e R 2 AR B U THI BB AR A M A HEAE

JREREAY AR B — b al 22 P DR 0 S 52 RSO JU T3 Fl ) PP o8 0, B TP e BBk . <R
WE” MSEE, S EE AR ORBEEE (K B B )2 —[27], FERBMERE. HEME. N
WASESIES, SFEFBIhREI . SR Ay 4K E[28]. M85 & Fh 256 Fo A T8 97 IR Ak i PR B
FAATEILE, MR 12 B LT & 1R 7 I Ak 1 4 N 28 10 F 5 70 [29] BRI ST B I F A R AR T4
B WBRRZSEG H R R PR R DY 1 e T A IR A N 25, 65 R R T R T AU, T
B FA0 B 3%+ B Bk 5 ORI H 8 8 75 1 B BRGNS F8 AR [30]. e, AR T VEME U AR T EH TA
7 HFAEAY, AIF 70 3R BT (R D 35T JE Y- 68 4% 11 1) FEF A 2 oK 200 L 1700 3 2 17 92K 380068 FFF 68 4k 5 08 1R ¥R 97 [31] 0
T AT LLSE 22 B T . BT AT 4 A K BT R AL B AR [32] . WO SR AT U R B, M K AT A O 4 o
TLR4/CXCLO/PREX-2 Ji I 8% PR Ak K R 98 i S B, Gt T A 3R A2, OR3P I Th RE[33] - SCHRKE 2 A TH
BEF-¥6 97 FEREAL ORI FUAT SRR A b, (B SRS 25 R IR P e [34] R [35]7E I AR LA FIAE 1-¥&8 97 R AL #0
BB T ARG AR, ELIE I 24 24 B 2 B TR0 T A T VAT PR AL IR UF (B e, DA AR iR T R
A 9T $R (L Al

5. &g

EREPNIR, ASCEME M AEEDN, YEURHE T HE LSS 6 T REREAT TR, KIE X
LRI B —ERRIT R . e, Ai T LUdE cAMP {5 546 iR ARG SIEBEE 5l
X RUSUBRARRE . B FUERSR . ARG BB IOR ARG T RE . HLIEA I 4% 2 B 2 1 T
iR Sk BUA 28T FU ROV & LR, AR T R B ST S I R S I REAT T EE, NS ST R T
T RIS IR . PR AL SRR At 1T T FU kAt o

EHEWH

SMAE BRI T H (B RLG 26A5[2020] 1Y391); S M1 BB A A BB (ESRLG1 & A 47[2020]
5010): Bt M4 K iz TARA 7T 0 @ el B (B9 R 0= $2[2020] 896 5): B M A& R S i) H (B F}
A H¥[2021]— % 131).
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