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Zr BRI BT 2 SR M AR 7 BT I 48 25 2 20 T
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FEE: WFFUA M mEd) 5 v] 51 25 N B3GR H 1, AHIE 50 R F I 28 24 31 27 77 VA SR AT B B T o) N s
ARSI T B AR ML . 2838 B3R 10 S N AMEICSTHER, FREET TCMSP HiHs 4 i ik R AT B 75 P 1)
BHRURSY 16 A, HFEAEHEE S 471 A FIH GeneCards. OMIM J2 DrugBank HHfE 2 3K 15-3E 10K 1 i 15 AT
FIRES IR 1,941 4, HAP 2595500 3L FSE T 104 4 FIA Cytoscape 3100 #AHAHE  “248-K -
BRI W4, 19RIGEAERE . R LIRS IHIS TR A T RS AR 107 0 2 BE ERs
HIEEEREE S SN String HREFATEAFAHTAER 08T, #8E PPT W%, J0#r/&K3L AKT1. JUN. IL6.
TLIB ZF N CH e s LR XHE F BB S 34T GO ThREE &M J KEGG B4y 4T, &5 R BonEE 7 it ol
AETEAE M R T 5 22 2% I A AR B AE G, AR IR A SER T~ (TNF signaling pathway). /)35 E
EE ABEE (MAPK signaling pathway). BEARBEAUEE 3-J4lE-2K H¥EF B (PI3K-Akt signaling pathway)
ST, PRSI RREEE RS SRR RRER. LEMSEERS, EHT AKTL. JUN. IL6.
IL1B &5t% 0B s, Y42 TNF. MAPK. PI3K-Akt &5 AHOC(S Sk, Ll A\ M ot A PRs e RE D
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AEPRSTERE BT (non—alcoholic fatty liver
disease, NAFLD) & RiPiG A o Ath B AR 45 1)
DRI 2R T8, 9928 AL T /N, DLORIEMEI
21 R R P T 7 A P 5 T 7 AR D 3 e
FEAE B PRI BEZR A AE L2 24K, NAFLD
BIRZBESET, BIH AT NI, CHON Bk
P AT 540 NAFLD BN 25.00%,
TP X BB R ik 27.37% 4 MR g DAAE g %)
ARk NAFLD WIAT B A g T B B HE S,
Tiit 2 2030 4F, BRARWF N0 B i

Ak AT 30.00%, NAFLD 52 it 2 A B ok
R . HRTEFRE NAFLD [RVG7 71k A .
SR (RSB REE LA EAEAR
70 AR A5 R B F A RGR) . B R 25
B0 HR I 2499 S FF RS AR P {HH BT, NAFLD (1)
B R LA 10 A 56 4 i B, 5k = ERAR 247,16
BB 7 25 BIE 5 48 5 B 1 10 TR e 1
PRUR AR, WERATT B A NAFLD /97
(771 HEEINH, NAFLD ASFEFRSZ, JROILERT,
5. BN ShRE A IR, F AT
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SRR LR 2% A0 ) 32 Z L
TR 25T B, 2RI ZE TR
R, DRG4GB
R I & K de ot QL R Y S
WEFC T [

AR —RiE St 2ht, RIETI55R
PDRITIRRES, DR Bl Sl vEF, 3T,
i =2, R IR AR S (RES2E)
PGB M AR, BT,
el I 2 AN S S i N 1@/
hRetgam, Ak, R b 2 L
RYEH G, JHARE NAFLD K S s SR A
FEHEHLY PR ) NAFLD 2B R 4R
RFEEOR R RE,  #Oa T LR NS BT
FFE (CARFAH ) F A M e,
SR, WHIRVOER”: AR 2RTT) s
ISR A 2B, Ssoi, AT H
TIRITERE I, BIRAAR], setbB it . T
A I REBEUMRAL, RTVR R AN B, B B B
RYOEW BEHlZ )5, TSR, o
B2 T, TR ), R TRYT
AT AT R 2 AR AR 5
“ERI T B 7y, R A SR He e 5 SRR,
EAEWERBOR, B 206 2o B
A RGEE S AEEE S R AT RES 5
A M A5 S B g T AE 245 B SR AL AT
Fof R WA SOR I M 2 25 B2, 4R 5
IS5 3% NAFLD F4E FSE A5 B S %

Ttk

1. B AR SR B B B R TR 18

L TCMSP ##hs FEJf45 & STk A b, sk
it 25 B AH OGRS, A IRAEYI R (Oral
bioavailability, 0B) =30.00%, FI2EZjk
(Drug-likeness, DL) =0.18 NZ&MHWEZY)
BTy e FAR S B K 3% B I A B A 58 23 SCRR
IE, APTERTE B A AP0 SR s

2. NAFLD B #E m 8

NORIEEE B4k, B« AR IR D
7. “non-alcoholic fatty liver disease”.
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“NAFLD” “5KHE1, 2 GeneCards H¥fE)E
(https://www.genecards.org). OMIM %{¥E &
(online Mendelian inheritance in man) .
DrugBank ##EZ% (https://www.drugbank.ca/)
RT3 NAFLD MR CFE . £/ UniProt BEAR
HAaEE (https://www.uniprot.org) J42505 ¥ /5
VI IS ESE G — MYEN Gene Symbol,
LS ¥ 99 2 AT WS, DASRAS I A BV A Tl
NAFLD fHI4E 5o

3. %L B IR

KA EE S 5 N Cytoscape 3.7.0, #g
“CUW - R - R DR EE R T, B A O
B3, FARYEAH O SR 2R, o0 b 126 7 B 7 ol
B 5 B0 22 784k, 38 0 B s o) J= 2 B3
R IR

4. O RE R I

AT B 8B 5 9 0 B R S R A R
S String HHEE, EHEWM N “Homo
sapiens” 158 PPI MK XRARE, BHEEAN
Cytoscape 3.10.0, ffiH#dif Centiscape 2.2,
AR AR 077 126 1R (L 07 e L A, IR AN i X B
Wi Ja K iZ B N\ Cytoscape 3.7.0 fd fl#difF
network analysis /] generate style from
statistics #AT/MHT. FFARTEIX LEIER 5 E
BRI A DG RE 2 75 5 7 BN G N
JHAH G

5. BEE M —4E R PPT M4 E

EAEFAHEERHMZ (protein-protein
interaction, PPI) RIEMNEWMLY, 55T
IIBAE I 2% 1) 71 FEERIT 98 AL S WD A AH O £
JR o2 (AR G . i B R A E R G
AP ERER, Rz s B AL 2 STRING 11.0
B2, IR “Homo sapiens”, BB LA
KRB 070, LAIRAF PPI ZE KR

6. BEAF L SRR HE AR W7 FFEE A GO
ThREE £ KEGG JEME4

XTE B SUHEAT RS B R b, B s
GO YIS E (biological process, BP).
2 FIIEE (molecular function, MF) U4 A% 43
(cellular component, CC) LA Kz KEGG . %51
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STEE R p HMDNBIRHET, HEPp<<05
NTFEIESRAE, FFEELS NAFLD B8 AH 5 108 %
7. “BAr-SE R BB K IR

BT AR ORE BTRE . IR IS AR
RS KEGG & 48 AR B A: 4l i 14 A BAE
B 55k “2.NAFLD s S pa ik ” IR
ik th 25 oy S ERE A IE, RAERE
Cytoscape 3.7.0 HMFEH “ 25 o —HE -
WM 7, [/ CytoScape 3.7.0 WEN
Network Analyzer ;#1455 R
Mg ih 28, OHEEEE (Degree). NME
(Betweenness) M'E%22F (Closeness) 25, FHEARIE
W 26 1 1 27 2 B0CH W A% 0 B p S T 100 NAFLD
[RIAZ Lo R A o

8. 73 F X B UE SE R

ISR TG U B R I, AR PPI
WL T I A% HE R, M\ Pubchem. RCSB PDB

£ 1 BEW 16 FEBRS

Kol Pe PRI &) 3D 454, I Open
babel ¥4ty mol2 K&3(; DARZIHIE HGS MR
DEERIIR T8 H, A Pymol #AF, KBk
HABIKRD T ZRECESE, HAM Autodock
I IR s, IRy pdbat #a
Bt G REAT 0 T, K ntesh SR f 4L A
Pymol AT Al HLAL T .

HR

1. BEE PR 2 VA I A B ST 45 2R

i SR IF A bR OIS B B % 2 16 4
L KBRS N XF, BEEFMK 16 Ff
TR R IRGR S )9 XF1. XF2-++++-XF16), HATRKL
o 2 MR G, AR RZER. LEm.
W Ay (R 1. WEE 7 I 2R 1 44 7k A
VLOOKUP BRI AU VCHECAH N (I JE R 44 7K, LFR P
HEH A, FENEEERS 471 4

o) et/ CAS 5 aFR
XF1 Chryseriol 491-71-4 C,.H,,0,
XF2 S ZE & (Isorhamnetin) 480-19-3 C,H,0,
S8—F IR I3 1L 25y (8-Isopentenyl—
XF3 28610-31-3 C,oll 0,
kaempferol)
XF4 B -4 51 (B —sitosterol) 83-46-5 CyH.,0
XF5 7+ H§% (Sitosterol) 83-46-5 C,,H.,0
XF6 S1EH M (Isodalbergin) / C,H,0,
XE7 Khell 82-02-0 C 1,0,
XF8 Resivit 480-17-1 C.H,0
XF9 R E Wi (Rosenonolactone) 508-71-4 C,,H,:0,
XF10 Hyndarin 84-38-8 C21H25NO4
XF11 Stigmasterol glucoside gt 19716-26-8 C,.H.0,
XF12 Sugeonyl acetate / C.H,0,
XF13 115y (Kaempferol) 520-18-3 C,H,.0,
XF14 Stigmasterol 83-48-7 C29H480
XF15 ABRHE (Luteolin) 491-70-3 C.H,,0,
XF16 Hit K2 3R (Quercetin) 73123-10-1 C.H,0

15771077

“/7 REAT CAS T
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2. FETERE P B i A S BE 2 3R
i S # 1,941 4~ NAFLD AHoc#0 &,
WM ORI AT MR AS 1,941 A
5%

NAFLD $o i i e 4, 3Rj1G 104 DACERAE i

(LE 1D

B

1838

(89.5%)

Bl 1 Z¥. B VENN B

3. “E-RRA-FRRIEE R 4% R A R

P T EM ST TN Cytoscape 3.7.0, &
“CO-R R A 2 (LK 2). 40
JNIBTERER LY -BEE M, B TR &
TEIERY, WEEBRIEAEE NAFLD [HAH G HE A .
IR B, RAHHAESCE MR, @i M2 A
KA T NAFLD 1Y 5 32 B3 1 Al o7 2
Wit & (quercetin)s B 8¥ (beta—sitosterol).
AKEEZER (luteolin). AWM (kaempferol).

MRYESCHR AT 15, B TR IS, 25 P ER (cypero—
otundone, CAS:3466-15-7) & =34 in, {H[E A
M a—ZFM$flH (alpha—cyperone. CAS:473-08-5)
PR o —FMINEEEK, (B ChEZH)
W HAENE B ssy, HEE AT M,
H o= R 27 B I i 2 2 B it JH 2 S 2
FAERGY o WO a— R A IIEERFIAAZ O
}Eiﬁj\qjo[lﬁ]

2 “HH-Rr-ERER” LR

4. OB R B i i

TS SN String Bl A, K43 PPI
KAEEE, KT Cytoscape 3.7.0 BEAT/MT,

flii 4 atuil 1 unsnu-Tiquieu 2568

Vol.4 No.1 January-June 2025
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W EAE N betweenness = 67.3592233. closeness =
0.006055478. degree=38.5631068 HEAT ik,
53 30 PMZEOEESA (WE 3).
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Degree>38.56
31068
Closeness>0.0
06055478
Betweenness>
67.3592233

BT i &

B 3 BLE R Rk

5.PPT MIZ%HIMIE

FIRSE R “A4 Z O R PITRE” TR 153
(17 30 ML SRR PP & EAHEAEH
WL (LK 4). 9 RUR/INRREE S A, A2
Ty G B T R ROHOR s B IR B RN
B BEAE PR BN s RO, B AU
HOCER A SRS AKT1. JUN. IL6. IL1B. TP53.
EGFR 4. AKT1 fegid it fi it fH4 A ifn i 9 iz A
AR T A, ATRERCHE B 2 R A e
TRAEEE T, AR R FEE AR 7 JUN
CLEskRE C/EBP [FlYEEE H (C/EBP-homologous
protein, CHOP) 1ih[E F1f serpin FiE R 1

(serpin family a member 1, SERPINA1), f#
SERPINAL [ 7 “EALER Do N, M
Sl AEHTFF I ThAE 151055 180 L6 7E T 0% T i e
RS T, s A S, (AR,
AR, AR SRR EAFAE Y
OB 2 L SEE PR i AR PE AT T i f b b TLAB 23]
FHENEH 2 TP53 AMUAE N K7, 21 JR7E
AR I, 3 TP & 'SEUE L
RN, INE, ARBL TPS3 BHE: M
M3 4 .22 EGFR R 4ifF Atk 5181k
FHIF R R 2 B R 75 RO 2 A 5,
EGFR {55 A& BH 1L 21 o 8 T2 FI3R BE 122

F 4 3EZEAR PP MK

6.GO IhEEEAEM KEGG B E &

GO Thft & & R WIS A& M+ NAFLD
F W O FE R R AA W IE M 4% (positive
regulation of gene expression). W IERHR
HEWN. (regulation of protein—containing
complex) . XfHLE SN (response to enzyme
binding) % . KEGG P& 70 T /st 2 bt i

NAFLD 5 2 26 AH AR BB B AH OGB4
IR SER ¥ (INF signaling pathway) . {2405
HIEWEE A (MAPK signaling pathway).
WEMR LY 3-W - E s B (PI3K-Akt
signaling pathway). TollfE524k (Toll-like
receptor signaling pathway) Z&{5 518
(LK 5).
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response to glucocorticoid {

nnnnnn

0.602 0004 0.006 0,008

C

~logo(pvalue)

~logi(pvaluc)

I

—logu(paluc)

nnnnn

25505 S0 750 [

B 5 BENEZRMZ ORISR

(A: GO-BP%3#r; B: GO-CCAyH:

7. “RRAT-BE B P4 IR

izH Cytoscape 3.7.0 Ag# “plsr—H#E -
g M (LE 6). mERE, AEaEE
T RONEEE I, AN AT OB T

NFE2LY

TGFBI

coNt

HMOXI

PPARG

&

\J
v

C: GO-MF4>#7: D: KEGGZIHT)

NAFLD FRAZCoBE i, 407 T AON S BT T
NAFLD FAZCME i, 1A s T AR i R 3R i
X NAFLD SRR

\’

.

by

"

=

il

5
'3

A

BCL2

B 6 “Hio-HEm-Ek” MR

8. 43 F X BRI B Sk

PO B SOV S AT TR, IR
e EYIN 2= (quercetin) . B-AHilE (beta-
sitosterol) . ABIFZE (luteolin). WWHEM
(kaempferol) v a—7F PR 2PN S iz O i
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AKT1. JUN. IL6. ILIB. TP53. EGFR #{T /3T
X FORS 2RSS & REBRG, PR AR AR
TERMIAT R EOR, SR AR, Fra s S
4E & Redl <0 kcal/mol, FHH LR
L350 LB A AR BRIGSEA /), WAk 2, B 7.
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R 2 BORS SROBEAS THERER

BAEE FR53 HiaRe
AKT1 a—7r fit iR -5.29
JUN T B R -4.22
L6 a7 bt i -4.99
1L1B B 475 i -5.23
TP53 a— 7 i i -5.43
EGFR P 475 i -5.89
- it VY A
e & e R

AKT1 —— o5 [} i

1L6 —— o7

g

AT FETRIELS B 7 B A T NAFLD (1) 6 A
oo Ay s a7 BB . A B R .M R
(quercetin). B %l (beta-sitosterol).
KREBEEZX (luteolin). 1HEW (kaempferol).
HAi A K& AR 6 AN sr5 NAFLD 1
o BEAHOC . TREB SRR R UM B 3R T DL
NAFLD FHICAR 4 Rl F 3Rk, SR 28 i Je B
MR Ying HZ S50 S BUA B 22 m] Lid it
Il NF-xB p65/i NOS [IRIE, /b i3
TNF-a (IZIE, 8% NAFLD K SRTFIR A0 40 SN o
Vidyashankar S #5060 {iES2 14 K 3 Re 3 R
JiR By A B S B P R R IR AL, M
Rt TS RE SIS, AT RS RS
ois . MR 2 T A 9 AR AT A e L A
I, MR IR 5T B AR 20 R g A
FI RSB AR, B B4 HS B vl A A
e T 4R N H I =B & &, M BF{IK FFAS 1
i, YD R A IR BT AR 2R Wang X &5 SRIG
WHFCUERH, AR REEE =R SR/ N A
380 DA R o s 3 n, R A R R R e

JUN —— M

IL1B —— it
B 7 Bl SRLEE S FEERE

TP53 —— a—ZF it

2 e
-
¥4

EGFR —— &5 b4l

IR0 I PP I e AR R, B NAFLD )
P R B ER AR E M RS S
SREBP1 A1 PPAR-y IX Pt i it A 1 5% B e ¢
KRk . Yang XJ®! IER, 1128 Ey ] Fif&EE
4% B (protein kinase B, PKB) HIBEERIL/KF
AR AU AT 3T3-L1 RSN 4HI IR g 17 40
WA LA I TNF 3R aA R A0 3T3L1 B
A P77 0 S5 AT 2 A e 3R RS F AR M
Sy ffs TRV AT DR 2 40 i A1 R T B B e
(extracellular regulated protein kinases,
ERK) FIRERRILOR FIE 3T3L1 Rl 4t A P 5
PPAR-Y FIZRIE o AT FUUE B 1L 23 M) v] 30 5 H A
12 6 5 3 B0 0 017 P 40 b ek =88 5 e T S5
R T, U B E 7 4 A S A B I
WEMIR SR, e EEE 52 0 H
JOR s S A0 A I P O A PR R ) A
AR Lo (HIUAAT PR T oM. &M
A5 TR 0 AR IR PR AR s R e A b
AW @ KEGG [0 4% & & 04T,
TEW LA TNF 558, MAPK 15 5 JHEK
Toll ME32(E TiEMESE . KEM I, XL
17 4 aifufl 1 unanu-fiquisu 2568
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W2 S5 I 2 M R R R R R . TR
X SR 5 AT AU S A I 2 B RO B
M 51 R JRE A N B ER A M T SRR
WEBH, I [B] 28 RE -5 A A SR R0 KA
R EEFR . AR R B W40
T A B AE R BRI, iR A SE Rl -«
(tumor necrosis factor—a, TNF-a). HZHE
&6 (interleukin-6, IL-6) %%, MiMFE
RS2 40852 AR 7 TNF-a, IL-6 &
NF-xB I¥0E R, 751X £ 58 4 40 fg K+ 1)
PR, Wt PI3K-Akt iPg, 5l NF-xB
s, B e —25 4 TNF-a. 1L-6 IR,
i B W] REAE 5 Sk — 2By oK, & BUE
MEIR, B0 JE Je BN NER . tk4h, TLR4 J2&
FHE BRI 2 A, TR S R0 AR
JrReEE MyD88 EAWIE TLR4/NF-xB (55
L TR NF-xB #35%, 8551 R
BRIF-500 Ak, MYDSS Al TLR4 ibN “Jig—fHd”
I E SR AR RS TR -
I B R RIS A B 3% NAFLD [ROHLEE B0 ghah,
e 1 4 v 25 R R B R R AR, R A B
B R ARSI 0 & B, Hend
ZyESCIRIOE, TR KRS 2 B
s, SHHEbRIIA S, EREHET, BE
B 2H B A5 TR R AL T AR B AL 7 AR Se v ik
(1) 6 MZCaJE RIS IE 525 A0 S B AH 2K
TR T 1) N P 348 2550 P L 1 B 4

i

AT NS 50, 2B T
BEA P 16 FREMER ) 471 NI EEH
UGS, Hbl5 NAFLD AH G [ 3k A R S LA
104 A~ SEWE B R Y], BEE AT LL
IS AKT1. JUN. IL6. ILIB ZEAZ0o#E A,
HE—B % TNF. MAPK. PI3K-Akt. Toll
FESARSEZ 25 “I- " FCHE Sills, 25
AU A T SN R A E PR T 1
BTG 1l 2 AN B P EURHECGE  NAFLD )
YERL, itk — 25 (R 25 0L ) S5 Bt e it 1
NG B AR
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Network pharmacology study on the improvement of non-alcoholic fatty liver
disease by using Cyperi Rhizoma after vinegar processed leading into liver

Liu Yuehan!, Qing Ying?, Liao Wan?, Gao Tianhui'

I Department of Medlicine, Qilu Medical University, China

2 State Key Laboratory of Southwestern Chinese Medicine Resources, School of Pharmacy/College of Modern
Chinese Medicine Industry, Chengdu University of Traditional Chinese Medicine, China

Abstract: Aim to investigate the effect of vinegar processed Cyperus rotundus on enhancing the efficacy
of drugs in the liver, this study used network pharmacology methods to explore the mechanism of vinegar
processed Cyperus rotundus on improving non-alcoholic fatty liver disease (NAFLD). The author has
compiled relevant literature from both domestic and international sources over the past 10 years, and based
on the TCMSP database, identified 16 active ingredients and 471 related targets in vinegar processed
Cyperus rotundus. Obtain 1,941 target genes for NAFLD using GeneCards, OMIM, and Drug Bank databases,
among them, there are 104 common targets for drugs and diseases. Construct a "drug-ingredient-gene target"
network and a PPI network using Cytoscape 3.10.0 software. Obtaining honeysuckle alcohol, isorhamnetin,
kaempferol, and other active ingredients as the main active ingredients in the production of vinegar processed
Cyperus rotundus in NAFLD. Importing potential targets into the String database for protein interaction
analysis, constructing a protein-protein interaction (PPI) network, and identifying AKT1, JUN, IL6, IL1B,
and other key target genes through analysis. Perform GO functional enrichment analysis and KEGG pathway
analysis on the target of action, The enrichment results showed that vinegar processed Cyperus rotundus
improved NAFLD and was associated with multiple liver related metabolic pathways, including TNF signaling
pathway, MAPK signaling pathway, PI3K-Akt signaling pathway, and Toll-like receptor signaling pathway.
The study shows that vinegar processed Cyperus rotundus may act on core targets such as AKT1, JUN,
IL6, and IL1B through active ingredients such as honeysuckle alcohol, isorhamnetin and kaempferol, regulating
signaling pathways such as TNF, MAPK, PI3K-Akt signaling to improve NAFLD.

Keywords: Cyperi Rhizoma; vinegar-processing Chinese medicine leading into liver; non alcoholic fatty

liver disease; network pharmacology; mechanism
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