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Abstract: Objective To explore the efficacy and mechanism of action of Dendrobium huoshanense in treating liver injury using
network pharmacology, molecular docking, and in vivo experiments. Methods China National Knowledge Infrastructure (CNKI),
PubChem, and other databases were utilized to identify the components of D. huoshanense. Treatment-related genes for liver injury
were selected through the GeneCards databases. After intersecting the component targets with disease genes, a protein-protein
interaction (PPI) network was constructed. Gene Ontology (GO) enrichment analysis and Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathway enrichment analysis was performed. A "Drug-Compound-Target" network was established using
Cytoscape, and key active components and core targets were docked using AutoDock Tools. An ethanol-induced liver injury mouse
model was developed. Liver pathology sections were observed, and levels of aspartate aminotransferase (AST), alanine
aminotransferase (ALT), interleukin-6 (IL-6), and tumor necrosis factor- o (TNF-a) in serum were measured. The expression of
related genes in the liver of alcoholic liver injury mice treated with an aqueous extract of D. huoshanense was detected through real-
time fluorescence quantitative reverse transcription PCR (qRT-PCR) to assess the impact on alcoholic liver injury mice mice.
Results A total of 33 active components were identified in D. huoshanense, correlating with 224 common targets for liver injury,
including Akt, EGFR, SRC, and others, involving pathways like cancer and the PI3K/Akt pathway. In vivo experiments showed that
the aqueous extract of D. huoshanense could alleviate liver injury in alcoholic liver injury mice. It significantly reduced levels of
ALT, AST, TNF-a, and IL-6 (P < 0.01) and markedly downregulated the expression of IkB kinase (/KK), nuclear factor-kB (NF-xB)
and protein kinase B (4kf) (P < 0.01). Conclusion Network pharmacology analysis and animal experimental results preliminary
demonstrate that the aqueous extract of D. huoshanense can modulate the inflammatory response in the alcohol liver disease
pathways by downregulating the expression levels of 4.z, IKK, and NF-xB (P < 0.01), thus improving ethanol-induced liver injury. It
is suggested that D. huoshanense has the potential effect of improving alcoholic liver disease and provides a reference for revealing
the mechanism of D. huoshanense in treating liver injury.

Key words: Dendrobium huoshanense C.Z. Tang et S.J. Cheng; liver injury; network pharmacology; IkB kinase (IKK); PI3K/Akt/
NF-«B signaling pathway
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Table 2 Active components of D. huoshanense
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9 Hit JZ & (quercetin) 117-39-5 26 methyl L-pyroglutamate 4931-66-2

10 AFFHIRHIR(4-hy droxybenzoic acid) 99-96-7 27 methyl 3-(4-hydroxyphenylpropionate 5597-50-2
11 KM (gastrodin) 62499-27-8 | 28 S5 2% &K (isovanillin) 621-59-0
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17 syringaresinol-4,4'-bis-O-B-D-glucopyranoside  137038-13-2
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Fig. 1 “Drug-compound-targets” network
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7 CASA 8 0.48
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2 BELABEERSERRGRERREEERXR
Fig.2 Interaction between active components of D.
huoshanense active ingredients and liver injury intersec-
tion targets
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Fig. 3 PPI network of intersection target of D. huosha-

nense active ingredients and liver injury
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7 EP300 40 0.46 5BT3
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LR R, /K 6T 2 2 /N BRI IS H ASTVALT
TP B B8 35 R AR (P<<0.01) , 8 1L A fisk 4 /0N BRI i
HASTALT /K~F 3 8 2% [ R (P<<0.05) , 45 R &
Y, 2 A it K $2 9 T B 35 BRI ALT AT AST /K
F (K6,

L5t FEZEL AR L, B 240 /N BRI 7 A TNF-a, IL-6
IR 55 T (P<<0.01) s 5 4 AR B, 7K T
FVE WA N BUMLTE H TNF-o IL-6 7K1 4 5 2
TNREP<0.0D . SRKW, LWEFH S5, T
SR 2RI 98 SOOI , T 2 LA ARt K SR A AT DA
RIE R T, S03% I %0 (R kAT 2UE &,
REEFRTERGE 6.

3.23  E AKX ALLN R 421 IKK  NF-
kB Akt mMRNA R IE IR 5T W9 45 25 B 22 3 R
1) PI3K/Aktid % S H T il NF-xB {5 5 10 % , B 5= E
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Fig. 6 Molecular docking results
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Fig. 7 Molecular docking of active ingredients and key

targets of D. huoshanense
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LA R BEPIRT ALT /N B 2H 230 Akt J2 3L 1R i
)] 2 BE ) IKK W NF-kB mRNA ik 501, 45 53
RTRW, 5XT A AL, B4 /N R4 2
IKK \NF-xB Akt mRNA 7K-FA 5 3 7t 7 (P<0.01) o
LR R A L, 2B L F it 4 BT 2H 21 IKK W NF-xB Akt
mRNA 7K 3 2 PR (P<<0.01) .
4 g

AW T8 I W 4% 24 B 2 oy A R BLEE Ll A Rt
JiF % 455 AF A 0 0% g ¥ A f5 SRC. HSP9OAAL .
CTNNBI1.Aktl .EGFR % . GO/KEGG & £ 4 # ¥l
TEE LA aT g 32 2238 1 PI3K/Akt.MAPK %12
O IR SORE A, 5 SCER IR E A A, AR T
IGAE™2 A a b, 3 — P ¥2 9 KEGG & %4
AT T 7T B8 & 4%, & B PI3K/AKt @ & FL T iF
NF-«B {5 5 il % 5 KEGG H 1] Alcohol liver disease
I8 %™ (KGEE 18 # % 5 : map04936) H [ E A, 5
WA £ 24 B 24 HLOR B B 0 Akl BE R E Y. A SCHR
G S B A AR B A AT 27 il 0 S M A A S 45
155, 3 H 38 i 4 5 NF-«B/p65 1 p38MAPK & 4% 1t
A T A R B IR RS 6 I 4 B 1 45 43 1
FEseed SR B LA AR T ALL YR 9T AE FE AL
i1l v A 1 A

A5 A KSR T TS 1
ALI/NRAE AL, R E (LA KRR 9T J5 /N B
JHF JUE 465 46 753 AAE 52 L T 200 B 402 497 22 55 980 %, /N BRI
& 1 ALTAST 7K1 2 35 B# K . IL-6 . TNF-o 7K 1 &
F A, R LA R K SR T 22 M 98 RE 451493 5 Tk
SN CRE S 3RS PE R /N B AR S e . i —
o3 M1 B 4N OB 441 IKK . NF-,B Akt mRNA %
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A-control group; B-model group; C-silymarin group; D-D. huoshanense group.
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Fig.8 Effectof D. huoshanense water extract on pathological changes of liver tissues in mice with ALI (HE staining)
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*6 ELAHKEDI ALINRITEH AST.ALT ., TNF-0..IL-6 7K F#I 211 (xts, n=8)
Table 6 Effect of D. huoshanense water extract on level of AST, ALT, TNF-o, IL-6 in serum of mice with ALI(x+s, n=8)

2 51 i/ (gkg™) AST/(U-L™) ALT/(U-L™ TNF-a/(pg-mL™") IL-6/(pg-mL™")

X RE — 18.02+4.88 16.36+2.21 47.8848.65 41.41410.71

Y — 41.77+11.80" 35.64+6.79" 87.14+7.91% 67.09+4.68"
eglipey 1.56 21.30+£3.87" 20.47+3.16" 52.37+13.61" 44.80+5.56™
KR 0.15 22.26+5.48" 21.90+£6.19™ 55.18+11.80™ 48.45+4.41"

Enp B AL P<<0.01: SR ALALLE R - "P<<0.01 .

%P <0.01 vs control group; ~P <0.01 vs model group.

®7 EWARHKEY ALUNRFFALR IKK NF-kB Akt mRNA FE K Z00 (x5, n=3)
Table 7 Effect of D. huoshanense water extract on expression level of IKK, NF-kB, Akt mRNA in liver tissues of ALI

mice (xts, n=3)

ZH ) HE/(gkg™ IKK/B-actin NF-kB/B-actin Akt/B-actin

POt — 1.01£0.14 1.00+0.12 1.01+0.14

fE7Y — 2.45+0.25" 2.34+0.15" 1.38+0.11%
Bl 1.56 1.13+0.02" 0.81£0.05" 0.64+0.01"
K KA 2 0.15 0.97+0.06™ 0.95+0.07" 0.59+0.04™

xR - #P<<0.01; SRE4IAI EL : 7 P<<0.01,

#pP <0.01 vs control group; P < 0.01 vs model group.
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HRRE SN, AT 15 ALL I 2 RE 45 . $ernE LA
ik B T 1 TR o TR P P R R T R
P98 B 2 D 2%, 8 LU A I IR 47 R I R
JE FH $ BT 1 R

AHGE A A R Z AL B i — 20 R LA K
SEYHEAT 1L o B AZ 48 B LA R T IPORT 1R T
inyy m Rl . LA RPKEY P SRR EE
M) Z R, LA BRI S E RN FEEN
ZWEAY T, WS 4G 28 LA 2 B T IA T IR
JHE AT PR B 5 PR SR A 27 P S 1 DA B
YA ARWFTEAE W 2% 2525 3 BT R I LA
k55 B A VR FH %) 25 W Ak B - 0507 X 4% v BE (B
HE 24 1T 20 A9 A 240 P R oA WL T K i % b L H R
Wi B I FE — 20 42 v X 2 LAy SRk 22 W A R A R
KRG, 58 3 W 24 25 B2 50 PR AR 2 4
RS T AER T

iz F 73 1 0 3 R 68 L A R 1 g 5
OB BT 0T, KM R R B2 R M RFER
A RFFE PR B S0 A BH RN &
VS NEE WA R TIST YEORS 4 P A RO AR )
B I R R I R

MBEFR HAGEHFPAREEANZY R

EE P

(1]

(2]

(4]

(3]

B, N RER, B8, AL ZDAETE T SR R I O
HNF4a 2508 fF DD BE I R AEALEIBTFT (0], & 4505 Bt
22024, 45(1): 11-19.

Xiao H J, Bian K K, Bao X, et al. Improving liver
function by activating HNF4a is a mechanism underlying
the hepatoprotective effects of Honghua Qinggan 13
flavor pill, a traditional Mongolian medicine [J]. Animal
Husb Feed Sci, 2024, 45(1): 11-19.

Qian A, Zhou L, Shi D X, et al. Portulaca oleracea
alleviates CCl4-induced acute liver injury by regulating
hepatic SI00A8 and S100A9 [J]. Chin Herb Med, 2023,
15(1): 110-116.

Karatayli E, Hall R A, Weber S N, et al. Effect of alcohol
on the interleukin 6-mediated inflammatory response in a
new mouse model of acute-on-chronic liver injury [J].
Biochim Biophys Acta Mol Basis Dis, 2019, 1865(2):
298-307.

R, e, B BRI R BORILE 52
ITE SC Ak 2 (0], 980 T O K 2 4R (12 24 R, 2023, 20
(4): 1-10.

Liang G S, Peng J Y, Li Z. Advances on the study of
pathogenesis and treatment of alcohol-associated liver
disease [J]. J Hunan Norm Univ Med Sci, 2023, 20(4):
1-10.

WHE R, BRI, BRAGAS, 55 . 09RS T 9 1R 24 9 1R T
HE AL (D], Wk %, 2021, 33(10): 89-92.



F47EFETH 2024F7H %Kl"iﬂ'{ﬁti Drug Evaluation Research

Vol. 47 No. 7 July 2024 < 1511 -

(6]

[7]

(9]

(10]

[11]

[12]

Xie T L, Chen X Y, Ou W J, et al. Resent advances in
drug treatment for alcoholic liver disease [J]. Strait
Pharm J, 2021, 33(10): 89-92.

Whi, K2R Fy, PME, 5 . 2E LT AsHEE T o PR VIR 14 AT
B3 /I B PR AR R WE T (9], v 245507 24 5 i R 24 2L,
2023, 34(6): 764-770.

Yao J, Liu C L, Sun H, et al. Study on the protective
effects of fresh Dendrobium huoshanense C. Z. Tang et
S. J. Cheng on chronic alcoholic liver disease in mice
[J]. Tradit Chin Drug Res Clin Pharmacol, 2023, 34(6):
764-770.

A, VER, VR, S LB LR KA YE 2 B S
PRI RS VAT B0 0 9 (3], L RUR MR, 2017, 45(17):
100-105.

Nie C Y, Wang H, Pan L H, et al. Effects of water-soluble
polysaccharide from Dendrobium huoshanense against
alcohol-induced subacute liver injury [J]. J Anhui Agric
Sci, 2017, 45(17): 100-105.

BT, AN, 25, 55 6 Fiof ik 22 BE BT S kRS
PRS0 08 T B b (0], rF B 2422 5% 5, 2015, 50(24):
2117-2123.

Qian M X, Li S L, Li F, et al. Effects of polysaccharides
from six different Dendrobium species against alcohol-
induced subacute liver injury in mice [J]. Chin Pharm J,
2015, 50(24): 2117-2123.

Wang X Y, Luo J P, Chen R, et al. Dendrobium
huoshanense polysaccharide prevents ethanol-induced
liver injury in mice by metabolomic analysis [J]. Int J
Biol Macromol, 2015, 78: 354-362.

FeE . A i 2R TN B S VRS A T 45
() 2 1 2 2 B AR AL 2 0F 7S [D]. A AR & IR Dl K
22014,

Wang X Y. Protein Metabonomics and metabonomics
study on intervention of polysaccharide from dendrobium
huoshanense on subacute alcoholic liver injury in mice
[D]. Hefei: Hefei University of Technology, 2014.

RF5, B, 4B, &5 b 2GR HL AT TR 0]
TR 24 24 Bt 44k, 2023, 44(6): 458-461.

Fu X, Ma J Y, Zhu S T, et al. Research progress on the
mechanism of traditional Chinese medicine for relieving
alcoholism [J]. J Jilin Med Univ, 2023, 44(6): 458-461.
Wik, EBE, Tk, 5. FET WKLY 57X
PR AN SRR T By O AR P 0 S 3 A ke 200 A L e T 24
I FBLA (7], B 24, 2023, 54(9): 2841-2851.

Yan Y, Wang M M, Yu M, et al. Mechanism of active
components of Stephaniae Tetrandrae Radix alkaloids on
reversing drug resistance in breast cancer based on
network pharmacology, molecular docking and in vitro
experiments [J]. Chin Tradit Herb Drugs, 2023, 54(9):

[13]

[14]

[15]

[17]

[18]

[19]

2841-2851.

Daina A, Michielin O, Zoete V. SwissADME: A free web
tool to evaluate pharmacokinetics, drug-likeness and
medicinal chemistry friendliness of small molecules [J].
Sci Rep, 2017, 7: 42717.

Hp [ 24 8 [S]. —3 . 2020.

Pharmacopoeia of the People's Republic of China [S].
Volume L. 2020

XSS F e N T e S A R U (0], R 2
51K, 2016, 32(3): 196-197.

Deng W L. Principles of human dose conversion in
animals [J]. Pharmacol Clin Chin Mater Med, 2016, 32
(3): 196-197.

HESCH, J7 %, WK, 45 T 0 4 2 B A AR N S
B e (L A G T B Bt RO AL (0], b B 206 7
2 &, 2022, 28(7): 151-161.

Gui W Q, Fang Y, Liao X Y, et al. Mechanism of
Dendrobium huoshanense in treatment of gastric ulcer:
Based on network pharmacology and in vivo experiment
[J]. Chin J Exp Tradit Med Form, 2022, 28(7): 151-161.
AR, BRI, BT, S5 L KA S R S R
P JIE 0 TR R BRI R B R AR R (90, 25 4 04N BT O
2017, 40(6): 773-7717.

Gao H W, Chen M, Long Z J, et al. Effect of silybin on
regulating and protecting the liver of non-alcoholic fatty
liver induced by high fat in rats [J]. Drug Eval Res, 2017,
40(6): 773-7717.

RS, MR, a5 . A0 2 52 UV i 4% Nrf2/
HO- 1 3t % 0F Y5 1 45040 1) R4 1 (0], 49 27 4,
2021, 40(9): 2433-2444.

Feng C L, Yang B J, Wu Y B, et al. Hepatoprotective
effects of extracts of Taiwanofungus camphoratus on
liver with alcohol-induced injury through regulation of
Nrf2/HO-1 signaling pathway [J]. Mycosystema, 2021, 40
(9): 2433-2444.

B, R, B R, 5. B R/ RIBR RN TS
ARG 5 0 3 A L AT (D). 75 B R R A2 Rk (B 2R
BERR), 2023, 40(4): 270-276.

Fan L Q, Guan J J, Chi L, et al. Model comparison of
alcoholic fatty liver and nonalcoholic fatty liver in
Kunming mice [J]. J Qingdao Agric Univ Nat Sci, 2023,
40(4): 270-276.

XIBRE . T TLR4/MyD88/NF-«B i 8% W 51 3 K 7K 2
IR CCl4 5 3 18 /)N B 1 JFF 2 4 1 (9 O 37 4E F [D].
AL LR R, 2023

Liu Z X. Based on TLR4/MyD88/NF-«B pathway, the
protective effect of water extract of Polygonum aviculare
on CCl-induced chronic liver fibrosis in mice was
studied [D]. Hefei: Anhui Medical University, 2023.



< 1512 -

F47EFETH 2024F78 "é""#‘[ﬁt % Drug Evaluation Research

Vol. 47 No. 7 July 2024

(21]

[22]

(23]

[24]

[26]

LR . LM AT EWAIE N PBK/AKT (5 5 g1 0
2 RUHE PO JBR B RARSURIAE ] R HLEI0EIE (D] K& K&
BB SRE, 2021,

Jiang L J. Study on the effect and mechanism of classic
prescription Yuye Decoction on improving insulin
resistance in type 2 diabetes mellitus through PLK/AKT
signaling [D].
University of Chinese Medicine, 2021.

WRaE . SR RAL S R 3. RBER) L RNE bR
(AL M) T A BUA AR T & 23 7 HL I [D).
R B R OKE, 2022.

Chen X. Synergistic antioxidant effects and mechanisms

pathway Changchun:  Changchun

of flavonoids (quercetin, luteolin) and carotenoids
(Iycopene, lutein) [D]. Nanchang: Nanchang University,
2022.

ERAE, 65, 57, & E LA K SRR A
5 NF-«B/p65 1 p38 MAPK Vi %% /)N & 1 4% 1tk AT 451 15
(1. RER=MBE TS TF A, 2017, 29(4): 569-574.

Wang F H, Han J C, Li D F, et al. Protective effect of
Dendrobium huoshanense C. Z. Tang et S. J. Cheng water
extract on alcohol-induced acute liver injury by inhibiting
NF-«xB/p65 and p38 mapk [J]. Nat Prod Res Dev, 2017,
29(4): 569-574.

XM, HEAS U, 3R 0, 45 FET M2 O R
J ST B UE R B (LA SR 7 AR TS 0 R A H
B [J]. #5285, 2023, 54(16): 5244-5256.

Deng G H, Ye M J, Cai X, et al. Mechanisms of
Dendrobium huoshanense against non-alcoholic fatty
liver disease by network pharmacology combined with
molecular docking and experimental validation [J]. Chin
Tradit Herb Drugs, 2023, 54(16): 5244-5256.

KB R, MR &L JURRME, &5 BT N 252 22 F1 )W)
S0 PR K B - S 24 X 96 T ORGP JFE R A L
il [J]. F I 2R B 24 2 4 2R 1-11 [2024-06-04].

Zhang J B, Yang Z H, Qi L M G, et al. Study on the effect
and mechanism of Rhei Radix et Rhizoma-Bupleuri Radix
drug pair in the treatment of alcoholic liver disease based
on network pharmacology and animal experiments [J].
Chin J Hosp Pharm, 1-11 [2024-06-04].

iV, VERS, AR, 45 LR LA AN R BRI A B
V2 P PR M Y 0 9 T 1 B T (9], B R,
2015, 36(13): 229-234.

Meng H T, Wang H, Zha X Q, et al. Comparison of
of different

huoshanense

hepatoprotective effects extracts from

Dendrobium against  alcohol-induced
subacute liver injury in mice [J]. Food Sci, 2015, 36(13):
229-234.

XSHEHE, G2, FWHIF, 45 .8 LA ARk R R 23 ot BT

PR AT R FEHLHI AT e B (0], W B 24, 2022, 53(21):

[29]

[30]

(31]

[32]

[34]

6959-6967.

Deng G H, Yu N J, Wang Y Y, et al. Research progress on
effect and mechanism of Dendrobium huoshanense and
its active components against liver diseases [J]. Chin
Tradit Herb Drugs, 2022, 53(21): 6959-6967.

FHEE, Y0, KRBT, S LA 0 R A A 4 AT
AEWTE AR U L AN R b 8] 22 0 1 o 7 S k2 M
[J]. HHEZY, 2023, 54(15): 5044-5056.

Wang H N, Fan J, Yu K Z, et al. Structure analysis,
bioactivity = research  progress  of  Dendrobium
Huoshanense polysaccharide and the difference of
polysaccharide composition between different species [J].
Chin Tradit Herb Drugs, 2023, 54(15): 5044-5056.
RUEE, EWM, RAME. M E T BOE R CE S
0 4t1) BT R A0 Mo S A6 (0], R B 24 55, 2023, 34(10):
1187-1192.

Wu L X, Wang Y W, Wu H Y. Naringenin inhibits the
activation of hepatic stellate cells by activating apoptosis
signals [J]. J China Pharm, 2023, 34(10): 1187-1192.
EAAS, %R, S, 55 .l e 3Kl 1L U 4% TGF-B1/
smad J8 B 301 27 44k [J]. A 25 3 22 0d 4k, 2022, 38
(2): 248-254.

Yue B B, Peng A K, Ma Z J, et al. Naringenin inhibits
liver fibrosis by regulating TGF- 1/smad pathway [J].
Chin Pharmacol Bullet, 2022, 38(2): 248-254.

Dong H, Wang M, Chang C, et al. Erianin inhibits the
oncogenic properties of hepatocellular carcinoma via
inducing DNA damage and aberrant mitosis [J]. Biochem
Pharmacol, 2020, 182: 114266.

BT, Tk, MR, &L B SR X AR R R
HEPG2 ¥458 . 3T I T A b R[] 5T e A 14 s e e
ML [7]. th ZR 24, 2023, 63(09): 17-21.

Yu L, Zhang Y Y, Ye J Q, et al. Effects of erianin on
proliferation, migration, apoptosis and epithelial
mesenchymal transformation of human hepatocellular
carcinoma cell line HEPG2 and its mechanism [J].
Shandong Med, 2023, 63(09): 17-21.

Sanjay S, Girish C, Toi P C, et al. Quercetin modulates
NRF2 and NF- kB/TLR-4 pathways to protect against
isoniazid-and rifampicin-induced hepatotoxicity in vivo
[J]. Can J Physiol Pharm, 2021, 99(9): 952-963.

SRELH, J& %, XU, 45 . BT NF-«B AINrf2 (5 538
SR PR W B 2R 1K 37 T R R FL AR FTALEL D], 76 b ARl
224, 2020, 29(1): 143-149.

Zhang H N, Zhou Y F, Liu J B, et al. To investigate the
protective effect of quercetin on liver and its mechanism
based on NF-«kB and Nrf2 signaling pathways [J]. Acta
Agriculturae Boreali-occidentalis Sinica, 2020, 29(1):

143-149.

[T FHE]



