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Abstract: Objective To explore the mechanism of hepatotoxicity of Radix Polygoni Multiflori Preparata based on network
pharmacology and experimental verification. Methods The active components and action targets of Radix Polygoni Multiflori
Preparata were collected by using the systematic pharmacology analysis platform of traditional Chinese medicine (TCMSP), and
the integrated pharmacology research platform of traditional Chinese medicine (TCMIP). Liver injury related targets were obtained
through Genecards and OMIM databases. After the common targets were screened by Venny diagram, PPI analysis was carried out
by STRING database, the drug-component-target network was constructed by Cytoscape software, and GO enrichment analysis and
KEGG pathway analysis were carried out by R language. Finally, the above results were further verified by in vivo experiments.
Results 30 active components of Radix Polygoni Multiflori Preparata, and 527 hepatotoxicity related targets were obtained, and 48
common targets of Radix Polygoni Multiflori Preparata and liver injury were collected, including JUN, MAPK1, CYP3A4, etc.
KEGG pathway analysis screened 135 related signal pathways, indicating that nonalcoholic fatty liver pathway and TNF signal
pathway may play a key role in the hepatotoxicity of Radix Polygoni Multiflori Preparata. In vivo experiments showed that
processed Radix Polygoni Multiflori could effectively reduce the hepatotoxicity of Radix Polygoni Multiflori, and the effect of

processing of steamed for nine times and shined for nine times was the best. Conclusion Hepatotoxicity of Radix Polygoni
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Multiflori Preparata has the characteristics of multi-component, multi-target and multi-channel synergy, which provides a theoretical

basis for the further study of the complex mechanism of hepatotoxicity of Radix Polygoni Multiflori.

Key words: Polygonum multiflorum Thunb.; Radix Polygoni Multiflori Preparata; network pharmacology; liver toxic; steamed for

nine times and shined for nine times

A7 8 5 N ZERHEYMATE 5 Polygonum multiflorum
Thunb. FFEHHR. ATE S 4 E SR E S, D)
REREINE BTN, AR 1 ST R H o, PR
B JEVEE. S E SR, PR A RN R
RIS AU R P2 ISR i
5 R A 28 AN, [ SR i 2 M B B R
2 R SR U IRART B A R A A O KOS, S
KX ML ORFFEAS) 1 BA Y. T S f])s
R B 5 R, HAE RN A Rt — T

W) 24 24) T 7 T S AE 25 )-8 RU-BR 2 TR Y
) 286 Bt b 7 M A, L 3 B 2 R R ) A L
VB R AL R 97, )iz T B 22 .
UM EA UL 2 Rk g G UE T FHEA
BB IT B B3 1 A A S ), 0T 2 5 AR
EWE R TS G AT e . e
5277 il 77 5 Ak B A 22 A3 RNy BILAIAE I8 T 95
77 T BA B R0, B A0 T 50 1) 22 Mg
PRI R 8 B AR IR T B AR R TR
HRZTE T 5 I 22 B R L 2 08 B TR AR S IR 4 2 B
SR A AGE — B . TR, AT 5T SR X 2% 24
PR LRI 5T 705, K S 24 - 1 - L e DX 4 et
KA AR 18 (GOD & 5 73 A Al i R 5 B R 40 /R
245 (KEGG) i #% & 2 70 Hr A1y Se e 96 et — 0
W FEI B R I AR L
1 MR5ER%

1.1 BRESRH

m RFEGHEEHREES WP
59 (TCMSP, https : //tcmspw.com/tcmsp) ~ H [55 24 %
& 25 H W 5F & TCMIP v2.07) . OMIM % 4%
JZE" (https : //omim. org/) - Genecards £ #i% J& (https://
www. genecards. org/) ~ Uniprot £ #fz % Chttps: //www.
uniprot. org/) « W £ ¥ #h B A 43 #r FX A+ Cytoscape
3.7.1%0, & A B B AE A (PPD 7 & STRING
11.0"° Chttps: //string-dborg/) <R 4.1.0 # 1} }2 Win 11
BIERS.

1.2 #HE S EEEMR S TS & AR E S U

HilE 5K H R TV vk AT M, R A
TCMSP (https: //tcmspw.com/tcmsp) T~ & , LA F iR 4=
PRI FECOB)=30% , 25241 (DL) =0.18 Jy 5 A1

e B G ) FEVEYE R, . SR TCMIP v2.0 i % 7]
HY M EEEMER Y. RS R NS E S
— b B SR AR, 5 S S A AT
VR SCERARGE B D A INEE B 1R . ¥
USSR =R CINERER LY SR kil = Y=
¥ TCMSP. TCMIP %45 2 H ¥ #E £ 5 Uniprot 204
PEREATULEC , AT 75 248 U 2 R 44 5
1.3 HER{EREE TN

L “Liver toxic” Jy % f# i f£ OMIM % 4
J# (https://omim. org/) « Genecards % #& J& (https:/
www. genecards.org/) 1 2 FH OC KL K 55, B S
3497 B9 B8 15, FF FH Venny B B 5 B 50OF0
BEVERE S ACEE
14 HIESAY-ER-E o MEE

Cytoscape #& — Kk BT A i 7s 2% FF 34T 40 #r
G R A, AT DARI B £ DL SRR 3 T R IR
STl RE A R0 9 28 r) AT IR N2 AT . K127
4137 W15 2 1 £ 4 3 A\ Cytoscape 3.7.1 8,
P T 1 2 - - R 5%
1.5 $BAR PPIM4ERIAEIE 54200 80 = B9 T i

TE W 2% 24 B2 2200 50 A, STRING 45 o 3 i
I FH T S AR £ 2 1A I PPT Y 2% o 44 Venny ]
W E R S SR R R E R
F A F| String ## &£ F , % & Organism ¥ “homo
sapines” J5 HEAT 8 &, 4 K HiE s m B S
f& (score=0.9) , &b ¥ i (¥ £ 48 F A\ Cytoscape 3.7.1
B, R H 8 4F B A5 ) Network Analysis ffif4 1347
A28 31 F8 43 4T 5 #) FE PPT IR 28 I 0 306 2% 00 B 1 o
1.6 HYEERLELBLINGOEETHM
KEGG BB E&E 2

iE IR 4.1.0 B 2 1% 5 B 5 oo 52 5k
B 24T GO B 4 BT I KEGG il B% & 4290 07,
XF 3 A G R AT PR AR B
1.7 SKIUISIE
171 295 A T 5 R 256 R T E BV
MR A T, PO S 20190322, B BR
P8 R 24 K 5 A AN A AR S N B R AT
Polygonum multiflorum Thunb. FJHAR . 2 5 0H H il
BHT NN SR T, L5 : 20190128 A [l 4 i) 1.2



+ 1524 -

$F45% FE8H 2022FE88 ‘ﬁﬁ-#ﬁﬁti Drug Evaluation Research

Vol. 45 No. 8 August 2022

il 5 2 MR CAR BN H )RR 5 2R L 28 L G
ST R 2 6O (FE 45020210201 1 H Bk
VO ERAE 2 A ], EE PO DY )1, 2 MOETE
ZE ) M ) o [ 24 B 7 5, e HE o [ 24 ) 2020 4F
i S (IR ST kg, M 8 F5 7K, & il 4 h, €L,
RO IE S H s SE E K 6 5, &3 h, i,
B IFIETR L IRAE 2 1S R EDEZR (100 kg T S F 2
10 k) HEATHLHITT, b B P o R 25 K AE A AR
BREE, FEARR, OGS FARESH
A (5220210228, 1 H i KEE 2 ¥ A Kol Zif
BRA T D) . BHZ R (TBIL) W 7 & (it 5 -
20210387)  H #% lH 41 % (DBIL) i 77l & (#ik 5 -
20210623) , ¥ F B 5% A W) TAR A 5T T A IR
AF

172 St s MEYESD KR 72 B, ki
(250200 ¢, 4 H AR A SL IR s A IR A #
YEAE S : SCXK (J11)2015-030 , 314 Sz 56 22 bk 7 v
& Z K % 6 # & A 2 #it il (SUCMDL
202106250122

1.7.3 fTE SECKR AR gy 72 Hlf
£ SD K FOE S PEMESR 1 )5, BENL A N 924, 41 8
W BRI R, FH A 25 Ol A R 2 5 D) A KSR 24
WA (A E A e S W ==
AP o 28 OB G 28 G L Z8 L i S 4D, WG
25 5 ) ig AR S ZK BV S mL-kg™ OK R4 B
RNE G RFAT A AT, B N2 E2 gkg' S AH
TR 70 kg BFE N H R 6 f5) . BH X R 2H
ig FH 0.9% AL BNV TR L B 1) 75 A T 2 B BT
X HEZH ig AH B AR AR 0.9% SALENIE R B H 1R, &
BRen 212 J, VA S SO R A . Rk 4G
255, KR A& RARK 12 h, BREE K B, 18 35 3 Bk
)5 53 000 r-min™ & 0> 10 min, & 2 #4770 % 35 H.
Frid, —20 °CLRA7 % F o HUFFAE, AR5 i, 2R )5 G
UF 19 10% H S 15 R[] 5 , ¥ JR AR AT o

1.7.4  IfL 3% 245 4k 48 bR AT JE 4 4005 B 2 K
B =20 °C {RA7 I LTS , 8 iR A3 5 4% 1 DBIL . TBIL
T ) 2 R A 0 R A FH AR SRR AT A DU, 10 SR i HE
3 B BN B B WE 4 21, 98 K R 24~48 hi;30%.
50% WS JE A iR 1 h, 75% LR IR
95% L VR 2 K, B[R 30 min, F 101 FCHI 1 TE K
ZEEAN — 2R WOR I 15 min, 5 IR 2
U, &R IR 15 mins $5 /K 35 B T 5 20 LB N
60 °Cili 48 7112 i 80 min; A I 5 H U1 A HLY)
Foo R T Hili I ZH 2390 i HE B 68K

PG b Yt 7 BB TSR .
1.7.5 HdEabBe R SPSS 22.0 B A #4740 My &b
HL, 25 R Pl x + s Ron (Y P<0.05 N Gi it 2 2%
) RHKOKBES AT S H K —2&—W,
S N e N we i o N P W =R
) DBIL . TBIL ks , " & HBUH 1547 AR S
2 #R
2.1 YRR R

FE TCMSP #4 i Hh A 2 8 GBS T Ly, 4%
H8 OB=30%, DL=0.18 [ b5 1 i 12 B8 &% % Bl 43
134N, 35 1 23 X6k 2 48 55 1514 . 7 TCMIP 34 ¢
RS 2R BIAT 1 5 (3 PR AR 15 A 5 v M RR 23 K 92
F396 A, Horb i B 2R T 2 T ORI BB
P B R L B A o B AT AL O o
A0 TR B RSB r H HR FORT IR M R R B
RN 1004, #4985 fE #E bR 3\ Uniprot 4 B 21T
BRI IE, &1k 84 L5 515 2 24 = 2
1 FHHE 5535 294 4, FREN 4T
22 RFRBENFEEREGE SHFRGENE
W S B E

1F Genecards 35 2 .OMIM %4k JZE vh 77 % i 255
P 0355 14 B A 527 A, K 1) 1 2 PR A R T
AR 5 R FH Venny B A 46, 15 21 1) B 2 BUR
5 B 2O R 48 A o
23 HlESHY-ER-FELSMEEELER

B2 TG B 1 B 2 30 N R4 A 1 1% - AT
1457 48 MNAZHERE 15 F N Cytoscape 3.7.1 H, #4 4 il
TS 25 -5 - R R 2, FEREAT I AR A AT, 4
R o1, iz Mg A 83 AT A, 162 4k .
Network Analyzer Ifj ¢ 4> #1 & ~ 1% W £
5 (degree {EHE A 1T 10 IR IR 1,
2.4 PPIMZRIIIELER

i I String B PE 43 T 48 /N WL 19 3 1) 2 AR
AR BE 3T 2 M 2 J5 3 N Cytoscape 3.7.1 544,
o S T 1) T 5 R 1 A OCHE 25 PP 4%, LI 2,
P e € B R, THT AR K, R 7 R RS A K, ZE Y
R EE ., LRI 47 N A, 288 2k, AR
4 9 717 i Network Analysis § £ 3E1T B2 30 489347
Hh ] A (BO)SF34E 9 0.020, 3238 H O 1 (COD
¥ N 0533, B {E ¥ MH N 12.255. FIH
Cytoscape 3.7.1 A XF PPI I 2% 13E47 70 #1 , % B AEL HE
AR 10 7 R s AT PT AR A AL 3, LI 3
25 GOFB5KEGGEREBEREENTER

GO ThRE & M 45 R B, 47 N AEAE R #E



$F45% FE8H 2022488 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 45 No. 8 August 2022 + 1525 -

nnnnnnnnnnn

2,3,5,4'-TelrahydroxystiIbegg»g-o.”-E}Mlyl)»i‘-D»GIucopyranoside s L
Quétin

Copantn s b en
Polygoacet@phenoside
o

2454 Tt B S ey

T &

e 5070 S
Procyanidin
&

3-0-Gallate

N-Trans-Ferfiloyltyramine

Piggid

e
o Tﬁja‘_;w Tglrahydroxy
Fiern 2.0 0 gucere

Sito@erol qued@iin

Phyggion
s Apigenin

nRnz FRaRA

Stanésieco

N Hysromphematryl

E1 #ESHSELY-RR-Ea M
Fig.1 Drug-disease-target network of hepatotoxicity of Radix Polygoni Multiflori Preparata
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Table 1 Information of the top ten component in degree value of drug-disease-target network of hepatotoxicity of Radix

Polygoni Multiflori Preparata
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Fig.5 Analysis of KEGG pathway of hepatotoxicity targets of Radix Polygoni Multiflori Preparata
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Table 2 Effects of different processed products of Radix
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Fig. 6 Pathological result of liver injury in rats caused by different processed products of Radix Polygoni Multiflori
Preparata (HE, x 100)
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Table 3 Effects of different processed products of Radix
Polygoni Multiflori Preparata on serum DBIL and TBIL in

rats (x+s,n=8)
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Table 4 Correlation coefficient, correlation degree and
correlation order between liver injury indexes of different

processed products of Radix Polygoni Multiflori Preparata
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"P < 0.05 P < 0.01 vs control group; “P < 0.05 ““P < 0.01 vs
Polygoni Multiflori Radix group
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