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[ Abstract] Objective To explore the mechanism of jatrorrhizine hydrochloride (JH)
in the treatment of alcoholic hepatitis (AH) based on network pharmacology and in vitro cellular
experiments. Methods Drug ingredients of JH were queried based on PubMed, drug action
targets were predicted based on SWISS database, and AH target points were found in GeneCards
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and OMIM databases. Gene ontology (GO) and Kyoto Encyclopedia of Genes and Genomes
(KEGG) enrichment analysis were performed based on DAVID database. The protein-protein
interaction network (PPI) was established by using STRING database and Cytoscape software,
and verified by in vitro cell experiments. An inflammation model was developed in vitro using
RAW264.7 cells stimulated with lipopolysaccharide (LPS), and these cells were then categorized
into five groups. The effect of different concentrations of JH on cell activity was determined by
MTT assay. Enzyme-linked immunosorbent assay (ELISA) was used to determine the activity
of JH on the production and release of inflammatory factors, such as tumor necrosis factor-a
(TNF-a) and interleukin-6 (IL-6). Results The network pharmacology yielded a total of 25 key
targets of JH and AH. Combined with the results of GO and KEGG enrichment analysis and PPI
construction, ESRI, NT5SE, and PGR and other genes were identified as the targets for subsequent
experiments. The results of ELISA further confirmed that the secretion of inflammation-related
factors TNF-a and IL-6 in M1 macrophages of RAW264.7 in LPS group was significantly
increased compared with that in the control group. Compared with LPS group, the secretion of
inflammatory factors TNF-a and IL-6 in the cell supernatant of the groups containing JH had a
tendency to decrease, especially with the increase of JH concentration, the decrease effect was

more significant. Conclusion In inflammatory model cells, JH can regulate M1 polarization,

suggesting that JH is a potential molecule for the treatment of AH.

[Keywords] Alcoholic hepatitis; Jatrorrhizine hydrochloride; Anti-inflammatory
mechanism; Network pharmacology; Cellular experiments; Molecular docking

WG B & (alcoholic hepatitis, AH ) S K
PERFR 09 —Fh 73 3, F2 BRI Ry BRI W fin E
MRAEFHE e AH K A E Kk, WAL
M Z AR, RGO E w5 1 AH B A T B
A R BORE R B o R A ] 3
FUE R, DB TR Ry AR, FRIE M = 4
] S A P T VR A T 2 OB, (LM DX AT
R I A SR R, AR R TR [ R R L A
TORGPEIT o B AR &2 BT, — BRIk
eI BRI 3R A 15%~20%, AH B 3k [ i 3
SIS IR 2 —, AR U A e, AR
BERGR JWGYY, TREFE A TR 4EAL . AR
e, SEEMPE Y. R R BN R
JEAH M EZEN Y, AR B & RIS AL %
BEYIAHOG, T4 L A P55 1) SR Ak 1 £ 7 3 B OR
FEEAANAE T o TIREL, ISR AR i
R, 2R MIETE R WAL, X0
B AT P RS LR R A S,
— 5 PP IVE B R AL, DT X 400 = A B
R S L AT RERBCIR 200 N A5 - A, 15 R N B
PO IS, T A P 7 A A5 1 S RE U

EER MK (jatrorrhizine hydrochloride,

JH) , XAZREEERRREL, 5207 — Wk et
M FEZA TRz — " BIEERN], TH B
R, PUE. FEMBE, PRI HrOE R K
REL L b R (A Rl = 1] 177 RS 25
R BN AH AR Tk, A RN A2 2%
HAWAEAL, ARKFEEE LW T 2B TAE
iy, SHIFFSEREARIRIT AH KIZ5%), LUE
25 e BHL L B8 A RIS 258 TG 1) i SR RAT BB
So JH X AH BTRBHRCR M AR B, (2% 24 il
AL AR FE A ) 5 I 245 1) 25 R R D) E A B v 24
AIZG8, A 2% A = A L AT ik T 1 v
PRI, X IIRADIGE JH Z R EEXS AH
PRI RO AL R AL TR AR R AR
FEHRET W4 25 B A SN MO 5286, P9 TH X
AH SR AT SR BERIAE AL, LUDIDY AH
ARATT UL BT BT B8 1 e 25

1 ARSI

1.1 PEIETNE 55 F X ##
110 JH¥e & 5F ik

PL “jatrorrhizine hydrochloride” i¢gi#iA], i
i PubMed % #% J% (https://pubchem.ncbi.nlm.nih.

https://slyyx.whuznhmedj.com/


https://pubchem.ncbi.nlm.nih.gov/

HIBEHSE 2024 £2 BE 37 5% 28 J.Math.Med. Feb. 2024, Vol. 37, No.2 93

oov/ ) B FRIZZSWI LSy, I SWISS B 2 (hitp:/
www.swisstargetprediction.ch/ ) Zr 4% JH 85, FA>
H AR Y 45 F 3 2l i UniProt £8 P25 40 Jf:
20T JH TRERY HFRA4 K
1.1.2 AH¥e % 5k

L “Alcoholic Hepatitis” k&8 a], 7E
GeneCards 2 4 J&E ( https://www.genecards.org ) Al
OMIM %% ¥5 £ (http://www.omim.org ) 1 7 % AH
AHIEHE 5, ARIE GeneCards B0H8 2, 5 5K 4E
] F) 5% £ 5 Relevance score (2 1E L, fiidk
A OMIM 4k e 1 HE A J5 290 B B A2 00T, 3R K
AH PR FIFE AR, B X SO S JH SCHRHE &
AT, il RENLR B, i JH
1BYT AH AYCHEE A
113 JHIe S MEBE G IR &M E
5 363hF M7

{5 B STRING #§4f8 FE 152 37 25 1) 5 95 i 2 (]
e 5 R O 38 R &, F H Cytoscape
3.9.0 A AL 22 5 HOAE R 2% ( protein—protein
interaction network, PP1) , ZZ % 4EREAFRE
SMRICAREE , R X HSE T, IR
JER. AR BERT R UL BEAE Dy ad DEARE
X BEARUETR L HEOCHE H AR, O HAR BEUE =
RHEATHESY , BUE B, BRESR B H AR R
{8
1.1.4 GOt FHKEGGHEK T oM

F) i DAVID F & ( h’rtps://david.ncifcrf.gov/)
DV AR JTH AT AH 952 BAE RN R A, kA7
I A& ( gene ontology, GO ) ZHE 54 LAWF5E JH
AU AH AH B2 0 1) B DU A, 20 A ek i 28 i A

( biological process, BP ) . O F I EE (molecular

function, MF ) & 41 il 20 A% ( cellular component,
CC) o FIH P < 0.05 0yH I HLN], Pk HE 2 i
3 H 2 i AR B T IRE AT A R P A
20 A Bl 2 17 (Kyoto Encyclopedia of Genes and
Genomes, KEGG ) A2 ®EE0Mr, UL P < 0.051F
N E B W E R I A, BE JHIRYT AH Y
TR R, HIE P < 0.05 MHEN], BEITT
20 M T ERARHIE LA o
115 JHE XaE A ¥ b T

P PDB 54 & ( https://www.rcsh.org ) H1#)
CHEIG L B 3 S0 H AR g3 i ATz . R
AutoDock Vina 1.5.6 F{4-#17 JH 5 FEAEHXT 4

https://slyyx.whuznhmedj.com/

Mo T X%, AR 4 &8 7 Xkt F —
537 o A Autodocking AT 431 X 2804,
iz J PyMOL #R i 2 oy F X 25 3L, fF kA7)
AR FNAL B
1.2 HRaSKIeA Rl R IEE ik
121 @peFeiX 7

/N BURAR I 20 i RAW264.7 i 151 6 B4
SRR A AL, JH (4l R ET 98% ) 1
A B\, NI T 97% 46 B iR 2 0

(lipopolysaccharide, LPS ) 4 H 32 [F Sigma—Aldrich

Nl /N TNF-o Fl 1L-6 ELISA 57 &0 5 17
FiEE A 7, DMEM FUG A= 175 4 H € [ Gibeo 22 .
122 @mjeiEki

4 RAW264.7 F 0 4 fii 7£ 37 °C . 5% 1Y CO,
WEET, FIHEA 10% PG4I 1% ST
E b DMEM 55 380007558 o
1.2.3  JHTRAW?264.748 it i& 71 64 %76

¥ RAW264.7 4l Jif 4% 55 £1. 8 000 4™ 4l Jifd 11 %%
JEATE 96 FLAL I, JFEHAE 4 h PIBHEE 7EFLEE
BfiJo, TEAMEE 0, 5, 25, 50, 75 #1100 uM
) JH T RAW264.7 4iififl, JFHr2ehb? 24 h, 285,
7E DMEM 15 3 W bR A MTT 357, I H T
37CHIAN LA HIFAL 4 ho $2T3k, SR MTT
Ao v A0 24 h AR FR S JH X RAW264.7 4 il 3
BEFIFEIR , FEAE 450 nm (G 6 BRI E
Y2 JE (optical density, OD ) .
1.2.4 R K AR S

4 LPS B3 A B B 419 DMEM B 1 mM (1)
LPS R, BEJGINAREFREL, WREERRER 20 uM,
B 5 A LPS (55 37 A 5 40 o 8% 3% L op 355 %
24h, 'S RAW264.7 41l ) M1 B S g2 i %4k .
125 miesnys a3

VEHUR B BLUF 1 RAW264.7 20 Il #E 17440,
FLAE LRI BT SCge Az (LPS 40 ) i JH fik
B L SEREA ., KX RARGZ, LPS
HFE 1.2.4 55531 AR PR, TH 2155 RA LPS (20 uM )
I 24 h J5, P4 T 50 pM (SK50) | 75 pM

(SK75) . 100 uM ( SK100 ) 3 Flife i JH.

1.2.6  F|ELISABE RFTRAW264.72m i L
S P e TNF—ofel L—669 3K E #4705

1% 1 Jy LA 8 000 4> RAW264.7 41 il 4%
BT 96 MR I, iH4HMIRRERY S FRRRLL 4 h S,
FIRR 1.2.5 BR0HAE RN RAW264.7 406 fin 2 b


https://pubchem.ncbi.nlm.nih.gov/
http://www.swisstargetprediction.ch/
http://www.swisstargetprediction.ch/
https://www.genecards.org
http://www.omim.org
https://david.ncifcrf.gov/
https://www.rcsb.org

94 HIBEEHFERRE 2024 £2 HFE 37 &5 2 8] J.Math.Med. Feb. 2024, Vol. 37, No.2

AbFE, BEHIAT 3 DEEMAL. bR, Ik
AN BRI, IFHAR ELISA 30 &R
T A2 b2 R A TNF—a FTL-6 752
1.3 ZFITEFE

& H Tmage J Fl Graphpad Prism 8.0 % {f:4b P
I EEE, SCR AT 3 UK, TFXS 2% 2 Hdla it
1ok, L P < 0.05 e B 3.

2 HFHR

2.1 JHHEAHERIES

I 1R, KRR 71 A4S TH /R A
6 410 1~ AH 5 35 BRI S 4, 4645 28 Mt
[FACAER AT, B 56 4%k, 30 /1158, DLIAL 2,

Drug Disease

43 28 6382

E1 JHEAHE A& FEE
Figure 1. Venn diagram of intersection of targets
between JH and AH

RYR1

/meRrz
1
A

\ / /i
/" PDE4B
{1/

\ p
e

e Hydrochloride

f-"/

Alcoholic Hepatitis

E2 JHEAHHIEE S M4
Figure 2. Target network of JH against AH
2.2 H[EFBoPPIR 2%

JH BT AH 19 PPTIIZE LIE 3, A0 25 A5 45
F156 45301, PPL I 4 v B2 (B HE 44 1T 25 7 950 5
DL 4. FERE(E> 2. BARHLEE > 0.005 4>
HULEE > 0.003 By SEAE T BEBUZ 0 H BRI EEMIZ

E3 JHITAHHIPPIM 4&
Figure 3. PPI network of JH against AH

HDAC2
PDE4B PIK3CB

ADORA1 PRKDE RYR1
PDE4A ITPR1

\ ~ PDESA

CYP19A1

ADORAZB PIK3CD

PDE3A

g CYP17A1 |

ITPR3 NR3C2

PDE3B

ADORAZA

E4 JHHAHIE RiZ 088 R P 2%
Figure 4 The core target network of JH against
AH

15 By W2 b AT A, Rt T 25 Ak H
Fr, WL 1. HEA T 10 (7 % MCC BiE T
53 = BUR A UF AKX Sl ESRI . NTSE ., PGR,
PIK3CA. PDE4D . ATM . ITPRI . PDE5A
PRKDC F1 PDE4A.,
2.3 GO E&E R

K5 R T GO TIfg & &£ Hrhan 10 A&
WH, XEHbRSW RZF BP, WE{E S48,
RNV cAMP AR oA [RIRH 5 20 R A
JEE . MRV . AR X AE CC A K
M MF fER, BT 3,5,- SRR
BEBEE T . 3,5,— FRARTT TR mERR —BRAEE T . e
JR LR —3— SRS .

https://slyyx.whuznhmedj.com/



HIBEHFRER 2024 F£2 AE 37 HFE 24 J.Math.Med. Feb. 2024, Vol. 37, No.2 95
F1 JHHAHZOMER S MR INESE 2.4 KEGGEBEE&ETT
Table 1. Topological parameters of the core JH $T AH () KEGG %42 & £ 43 B 45 3 0L &

target of JH against AH

Her FE[H R PAahOE BBhLE
1 ESRI 10.0 210.9 0.6
2 NT5E 10.0 100.2 0.5
3 PGR 9.0 60.7 0.5
4 PIK3CA 7.0 412 0.4
5 PDE4D 6.0 86.0 0.5
6 ATM 6.0 80.8 0.5
7 ITPRI 5.0 96.2 0.4
8 PDESA 5.0 119.0 0.5
9 PRKDC 5.0 2.7 0.4
10 PDE4A4 4.0 2.5 0.4
11 PDE34 4.0 33 0.4
12 CYP1941 4.0 0.7 0.4
13 CYPI741 4.0 0.7 0.4
14 ADORA24 4.0 54.7 0.5
15 PIK3CB 3.0 0.0 0.3
16 PIK3CD 3.0 0.0 0.3
17 PDE3B 3.0 1.5 0.4
18 PDE4B 3.0 3.0 0.4
19 RYRI 3.0 8.0 0.4
20 NR3C2 3.0 0.0 0.4
21 HDAC2 3.0 0.0 0.4
22 ITPR3 2.0 0.0 0.3
23 ITPR2 2.0 0.0 0.3
24 ADORA2B 2.0 0.0 0.4
25 ADORAI 2.0 0.0 0.4
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