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and Citri Exocarpium Rubrum in the treatment of metabolic syndrome was explored. Method: Effective
components of Pinelliae Rhizoma and Citri Exocarpium Rubrum were retrieved by TCMSP database, and then
selected by ADME parameters. TCMID, BATMAN-TCM, SymMap, TCM-MESH database were used to
supplement effective components of TCMSP. TCMSP target prediction model was used to predict potential
targets of drugs. DRUGBANK, DisGeNET, CTD, GeneCards, OMIM, PharmGkb, KEGG, DiGSeE databases
were retrieved to obtain the targets of metabolic syndrome, and the chips were downloaded and analyzed through
GEO database No.GSE98895 to screen out the differential genes of normal people and patients with metabolic
syndrome, and supplement the target databases of metabolic syndrome. The intersections of Pinelliae Rhizoma-
Citri Exocarpium Rubrum and metabolic syndrome disease targets were obtained by Rstudio 3.6.2. The above
intersection targets were imported into the Metascape database for module analysis and overall GO (Biological
Process) , KEGG and Reactome pathway analysis. The core targets were selected from the intersection targets by
using the cytohubba plug-in, the core genes were input into the database of BioGPS, Genecards to analyze the
tissue distribution and subcellular distribution, and the core targets were assigned by using the database of
DisGeNET. Result: A total of 34 active components and 120 targets of Pinelliaec Rhizoma and Citri Exocarpium
Rubrum were screened out, and 115 targets were obtained after the intersection of Rstudio 3.6.2. The results of
Metascape module analysis and whole analysis were mostly the same, mainly involving the biological processes,
such as ligand receptor interaction, calcium ion, cGMP-PKG, cholinergic synapse, thyroid hormone, insulin. The
cytohubba plug-in was used to screen out 17 targets, involving 17 key genes, such as VEGFA and NOS3. The
tissue and subcellular distribution of the core targets mainly included lymphoblasts, CD33" myeloid cells,
amygdala, pineal and cytoplasmic matrix, mitochondria. The main proteins were signal molecules, kinases and
nucleic acids. Conclusion: Pinelliac Rhizoma and Citri Exocarpium Rubrum could treat metabolic syndrome
through complex biological processes and pathways, such as blood circulation, ligand receptor interaction of
nerve activity, cGMP-PKG, interleukin-related action, calcium ion. This indicates that traditional Chinese
medicine (TCM) treated diseases through multi-component, multi-target, multi biological processes, multi-
channel and other ways (which is also proved by the distribution of core genes in the tissue, subcellular and
protein ascription information) , indicating the superiority of the holism concept of TCM. Erchetang and its
similar prescriptions are suitable for treating metabolic syndrome, which also indicates that the principle of
"treating different diseases with the same therapy" of TCM is not only reflected at the theoretical level; and
network pharmacology needs to be further proved in the combination with experimental verification.
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& W8, CDS6' NK 40 g, B A& W R 2
(prefrontal cortex) , fifi , JiF, A5 B 40 g 55 20 28 6% 41 fif
FEE ST 2 , WL H ARG )T MetSHh R4 T
AH N VR T, b 3R 45 S 55 2 i R 5] R0 3l ) S 3 4k
SLUGE , LA B8 = 0 2% 2 B 2= o 45 R Ui iR T,
F %k H WB, PRM, i % 5t R & W 4 =L 5 h
(qPCR)F ARG IEAZ CAF FHHE S ik &, P45 5 2
ittt 20 27 F i PR 41 2= 0 9% O s, MR AL o &, &
BLAY BT 5 A L1 25 5% T WA S i 22 S AR e
P DA B 45 . UL 8.

PR 209 17 DO JHHE 2 A DisGeNET £
W E (PIHETE) ) R B A H B 1R B, 4 ir gl i
N, G TR R AR N W R 5 4 F (signaling
molecule) , ¥ B (kinase) , #% fi? (nucleic acid) , & 1k
it JF B (oxidoreductase) , % 5% [Fl F (transcription
factor)%% ., L33,
3 iFie

PR TE L R A8 HEAT 1 KOG T MetS 518 1
JIE 3% ( chronic kidney disease, CKD) %) £ Wr It 17 % ifF
FE R, MetS H# 1 CKD & 9 3% 5 Tl MetS &
HLMHE I RE KT BE ML T HE MetS AHF X 5
TOZAWA % "HE H A AT (1) B BT 18T BF 5% 45 SR AR 1)
53— & MetS Fl CKD [ AF 55 2 75 , H MetS 5] 2
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F1 1~ 68 GO E£ T 2 (Biological Progress),Reactome 1 KEGG BB AMER (FEIIMHWERTH)

Table 1 Analysis results of Go Biological Progress,reaction and KEGG pathway of modules 1-6(less than 3 results are available)

(87N GO A=W FE (B B H /) KEGG i i (48 i 8 H/A>) Reactome @ j# (8 s F H /1)

1 regulation of cellular protein localization(6)

cellular response to nutrient levels(5)

rhythmic process(5)

2 G protein-coupled receptor signaling pathway, coupled to

cyclic nucleotide second messenger(8)

phospholipase C-activating G protein-coupled receptor

signaling pathway(6)
G protein-coupled serotonin receptor signaling pathway(5)

3 vasodilation(4)

alditol metabolic process(3)

cellular response to organonitrogen compound(5)

4 response to steroid hormone(7)
reproductive structure development(3)

ovarian follicle development(5)

5 adenylate cyclase-modulating G protein-coupled receptor
signaling pathway(6)
adenylate cyclase-inhibiting G protein-coupled receptor

signaling pathway(5)

adenylate cyclase-inhibiting G protein-coupled acetylcholine
receptor signaling pathway(3)

6 ethanol oxidation(3)

pathways in cancer(8)

colorectal cancer(5)

prostate cancer(5)

neuroactive ligand-receptor

interaction(9)

calcium signaling pathway
(8)
salivary secretion(4)

calcium signaling pathway

(3)

endocrine resistance(5)
prolactin signaling pathway(4)

fluid shear stress and

atherosclerosis(3)

neuroactive ligand-receptor
interaction( 6)

c¢GMP-PKG signaling
pathway(3)

tyrosine metabolism(3)

MAPK targets/Nuclear events mediated
by MAP kinases(4)

signaling by Interleukins(8)

activation of the AP-1 family of
transcription factors(3)

amine ligand-binding receptors(8)

G alpha(q) signalling events(9)

class A/1(rhodopsin-like receptors)(9)

Metabolism of carbohydrates(4)

adrenoceptors(2)

detoxification of reactive oxygen species
(2)
generic transcription pathway(21)

RNA polymerase II transcription(21)

gene expression (transcription)(21)

G alpha(i) signalling events(7)

amine ligand-binding receptors(6)

class A/1(rhodopsin-like receptors)(4)

ethanol oxidation(3)

phase I-functionalization of compounds
(3)

biological oxidations(3)

f9 IR 2 5 2 CKD #f F 2J5 , AR BT A A, e i
MetS Hl CKD, #§ 2= 54 hin 2l bk 8 16 ¥4 0 1M & 9
(arteriosclerotic cardiovascular disease, ASCVD) [
&R (HJE MetS 5 CKD J& 15 5 W R 22 R AT
A4, MetS XF 8 3 1Y 5% A AL R BR T CKD, 1
LTI, W LB AR Z A AL KT
BE RN R N T s et i, REA
T T 105 AT LA By 58 4E 2% MetS FLH A 5CIF &
S, SR T AX I AN 2358 B AR AR T B AR A Sl
P& VHBE ARG YT 2 B B, B R R R
M EE A BE 5T 1R 9T MetS , B03E FR 3 1R G I PR AE
AR HE G I B AE NI IR YT SR AL 2 A R
{HJE T 2507 FIG 97 MetS ZALAS 2 [JH bR Bz B99A
A 2 TR AE (Y B 2 UG IR B 2E E 4R R B, AT DA
Frp B 2SN 5 e TR M 45 2 B
- 124 -

MHEE . A TFAEMFEPTELNHRC S 2
7 H P 2% 245 3 2 A R AT 40 BT B R 45 DR 3R 25 R
43 25 0 A RO A3 s R SR B 2R ELJE: B B
Pt 1 A W BT L WF 5% O Tk B it &8 Wi 15 )
IAETH

AHESE K B, MetS 90 #0 5 7E Kbk T H G E
J& 235 25 5204, Uk B T SR A5 i A 58 45 SR 09 1E B
P W T BRI — R T S R L
AP PR AT R A B YRR R BRI, B AR T R T
SEAE SR A B W AR AR P ML 2
Yy 1 1 R 555 MetS Y 5 55 0 5 LSS 42 R 3k 115
ALK 115 AN FE G 2 B A L0245 XA IT MetS YA
FHAE A5

i iF 2 % Metascape X 2 H -1 21 24 X} ¥4 7
MetS [ 7E F #8 5 0E 47 GO = ¥ it #2 , KEGG Al
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Fig. 5 Analysis results of whole Go Biological Process(A), KEGG(B), and Reactome (C) pathway of Pinelliae Rhizoma and Citri Exocarpi-

um Rubrum treatment MetS intersection target

Reactome i fi 73 A7 25 S F B% 1A, 28 5 Kk L H 4y
BT 119 &35 SR I8 R 0 B 1) 485 R 3 AR — 3, U B T #i
I B AR -Z PR A B AR L 45 85 7, cGMP-PKG,, JIHL i
AEZE i, HOBR IR R L IR 5 3R S5 {5 5 i 2ok -
L1 25X IR T7 MetS H 2858 i, b bl 220 3 e AR -2
WHEERGS BKS5 7T 00K P
(cardioprotection) , B 4> #f % (Parkinson's disease,
PD) {14 g BE A= B3 AR B B I8 40 i P ok A7
EMESHET S LTS5 TAGEI NS —1
#43 , cGMP-PKG 7 NO 4 5 4 I & - ¥ WLEF 5K &

HEEEM, B ORI 2L 25 oo
AR BRI 2R O B Ak A I 48 AR (FT,, FT,, FT,/FT,) 5
MetS HH I AR 1 48 B 19 248 b A7 A OGS )i & B
% cytohubba i {4 0 1 J5 (1) 17 A% 0 3 Rl £ 5 /0>
B 43 A0 AE LR E b R IX 17 AN R R
LI 25 %R T MetS A% 036 K, Hop  VEGFA #IA
555 A ) 6 R B ol B T U NOS3 I o 5
MetS 112 Wi 511 22— , T2DM By A= B Bl 3 72 56 &
I HNIR AT — 2 A AH e
R4 17 A % 0 AfF S5 A BioGPS,
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Fig. 6 Pathway map of ligand receptor interaction, calcium ion,cGMP PKG, cholinergic synapse, thyroid hormone and insulin

Genecards F 40 15 J5 28 B 21 2043 A {5 BRI 20 it
G3 AR B TS — A EE UL T MetS Y B 1A &
IR L R ek o BOIRAT R L AE A R Y
IRl 2z b, A R A RN WA AT X e LR O R
P 12 24 F 22 24 B 28 S G IR 3, e R 4 v B X
—“H MR T "I L IR $E R MetS A 1Y
ATE . JE S SRR Ak SO R4 IR IT MetS
B 1 ML, 1 e o 4% 24 B A oY B v P
il 4 K 25 W) R0 Z Bk R AR 4 D7 3R 9T MetS B4R AL
il (J1] GSEA #E47 & 40 17 ) s Ho Rk, #EAT sh 1 S 4
I (WB+PRM+qPCR ) $ AR X A 5 36 97 7E I # 4 2R
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F2 FE-BLAHMIET MetSHXEZOERER
Table 2 Key core targets of Pinelliae Rhizoma and Citri

Exocarpium Rubrum for MetS treatment

%7 L % L

1 VEGFA 10 PPARG

2 NOS3 11 NR3C1

3 SRC 12 TP53

4 HSP90AA1 13 MAPKI1

5 CYCS 14 NOSI1

6 TNF 15 SOD1

7 AR 16 CAT

8 MAPKS 17 PTGS2

9 JUN

lysd8eme VEBFA
HSPS0AA1
TP53 MAPKS8 CAT
extracellular
CYCS NR3C1 5
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SOD1
endosome  yapkq o
SRC cytosol
- cytoskeleton TNE AR
golgi ’aratusplasma membrane .l PF’G
NOS1
NBS3 endoplasAii reticulum
PTBs2

B7 #ZOMERBLAHITAEESH

Fig. 7 Subcellular distribution of core target
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Fig. 8 Tissue distribution of core target
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Table 3 Protein attribution information of core target

G L= HHH)E
1 VEGFA signaling molecule
2 NOS3 none
3  SRC none

4 HSP90AA1 chaperone
5 CYCS none

6 TNF signaling molecule

7 AR nucleic acid binding, receptor, transcription factor

8 MAPKS kinase, transferase

9 JUN nucleic acid binding, transcription factor

10 PPARG nucleic acid binding, receptor, transcription
factor

11 NR3Cl nucleic acid binding, receptor, transcription
factor

12 TP53 transcription factor

13 MAPKI1 kinase, transferase

14  NOS1 none

15 SODI1 oxidoreductase

16 CAT oxidoreductase

17  PTGS2 oxidoreductase

HE T O E G XA YT MetS 3205 i
20 o A A W R BLERIR AL & W 60 SO i A
P, M2 s -2 AR A EAE ), cGMP-PKG, #52
B SRR AR, HANE A R AR AR A5 IR, FAR R
PR A O IR A5 A2 2% 1) A Wy o e R B, 9 B LR
JRVET 5L A P-4 LA 52 2% B B AR B AR 2
H 2 TR Y B e il 2 Ry B 2R
R 20 B AR 2 R R AR R SR T AR 2R A AR
I SR T HL A S A P A P R R AR LS IX —
HAR TG 5 18 L i st s @ BT T — R R R 25 1)
= ELLIRYT MetS (945 FHL ) i B 3 77 LUIE B
N R R A A 30 23 () B i B
TR A D7 E T A MetS BYIRYT X NEYTR
T B EIRE L E AR B T B R R
B 5 R A R A5 A B )2 T b O T
Cytohubba ffi {4 i V& PP ¥ 4% f) 4% .0 4k K J7 v 5 3L
LRI ISR AN I 11 3 I g S S DR S
]3RS T ORI S5E ; @R 2% 25 B2 R W58 b 2507
SRR B B IE I B ) R4S 5 (R A7 AR A ik
T SRS % R R R 2 T DGV T H 2 RE iR
(77 160 25 AT ROy, 0 A e B T R S — 1Y
AN AR AE A TR AR I PN A AR S PR B0 S )
s BN SR W UE AR S & A A UL T
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