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[Abstract] Objective: To explored the medication patterns of traditional Chinese medicine (TCM) in
treating alcoholic liver disease (ALD) with liver depression and spleen deficiency based on real world data,
analyze the possible mechanisms of core Chinese medicine, and verify the mechanisms through in vitro

experiments. Methods: The prescription information for patients with ALD of liver depression and spleen
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deficiency was screened. A database was set up and Microsoft Excel 2019, IBM SPSS Statistics 22.0 and
SPSS Molder 18.0 software were used for frequency statistics, property analysis, association rules analysis and
cluster analysis. Then the core Chinese medicine was screened. Traditional Chinese medicine systems
pharmacology database and analysis platform (TCMSP) was used to obtain the active components and targets of
core drugs. GeneCards database was used to obtain the targets related to ALD. Cytoscape 3.8.0 software was
used to construct a "drugs —components —targets" network. String platform was used for protein —protein
interaction (PPl) network analysis, and Metascape platform was used for gene ontology (GO) and Kyoto
encyclopedia of genes and genomes (KEGG) pathway enrichment analysis. The MTT method was used to screen
the optimal intervention concentration of drugs. HSC-T6 cells were divided into normal control group, model
group, low dose group, medium dose group and high dose group. Different concentrations of drug containing
culture medium were used to intervene in alcohol induced activation of HSC-T6 cells. MTT method was used
to detect cell viability. RT-PCR method was used to detect the expression levels of a—=SMA mRNA, Col-1 mRNA,
and Col-3 mRNA in each group of HSC-T6 cells, as well as the expression levels of PI3K mRNA and Akt
mRNA in PI3K/Akt signaling pathway. Results: The Chinese medicine used to treat ALD with liver depression
and spleen deficiency was mainly cold and warm in nature, sweet, bitter, and spicy in taste, and mainly
based on the liver and stomach meridians. A total of 27 groups of associated Chinese medicine were obtained,
with 6 clusters. Based on the frequency of drug application, the core Chinese medicine selected were Baizhu
(atractylodes macrocephala koidz), Huangqi (hedysarum multijugum maxim), Zelan (lycopi herba), and Fuling
(poria cocos wolf), with a total of 26 active ingredients and 100 common targets both in drugs and disease.
GO analysis obtained 239 biological processes, 33 cellular components, and 126 molecular functions. KEGG
pathway enrichment analysis was mainly related to PI3K/Akt signaling pathway, JAK/STAT signaling pathway,
and NF-kB signaling pathway. The MTT results showed that the low, medium, and high dose groups could
inhibit alcohol induced activation and proliferation of HSC-T6 cells (P<0.05). The RT-PCR results showed that
the low, medium, and high dose group could significantly down-regulate the expression levels of o-SMA
mRNA, Col-1 mRNA, Col-3 mRNA, PI3K mRNA and Akt mRNA in alcohol induced activated HSC-T6 cells
(P<0.05). Conclusion: The core Chinese medicine combination "Baizhu (atractylodes macrocephala koidz) —
Huangqi (hedysarum multijugum maxim) —Zelan (lycopi herba) —Fuling (poria cocos wolf)" can inhibit the
progression of ALD with liver depression and spleen deficiency by regulating the PI3K/Akt signaling pathway.
[Keywords] alcoholic liver disease; liver depression and spleen deficiency syndrome; medication patterns;

network pharmaclolgy; liver fibrosis; rat hepatic stellate cells; PI3K/Akt signaling pathway
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IS H R A HSC-T6 20 M 34 58 15 1k BE ) =2 2], 22 57
IR G E X (P<0.05), H 259 Bk g, il HSC-Te 4

JIBE SRS AR E DB  (ML37)
R7T BOYXNEREESENLR HSC-To MRS N HIR2ME

(x+s5,%)

20 51 n 24 WA %
1EH T IR 6 100.00+11.80
FEHRIZH 6 114.30+7.50"
SalFedE] 6 90.00+4.54"
SRl 6 85.49+4.28"
A 6 78.22+2.31"

E B I AT R ILAR 1 P<0.05; 5 AR 40 8%, P<0.05 .
433 B0 25 W% T RS 5 5 I A6 9 HSC -T6 2 M T Col -1
mRNA .Col-3 mRNA.a-SMA mRNA.PI3K mRNA.Akt mRNA
FIRAF BTN 5 IR B2 g, B4 Col-1 mRNA
Col-3 mRNA.a—SMA mRNA.PI3K mRNAIAkt mRNAZ X
JKFBA 8 TR (P<0.05 ) s SRR LA IR L rh s Col-1
mRNA.Col-3 mRNA.a-SMA mRNA.PI3K mRNAFIAkt mRNA
FEARIK I B G (P<0.05) o (IL3K8)

%8 &4 HSC-T6 4 Col-1 mRNA.Col-3 mRNA.
a-SMA mRNA.PI3K mRNA.Akt mRNA 483} kK F L

(xs)

A0 n Col-1 mRNA Col-3 mRNA o -SMA mRNA  PBK mRNA Akt mRNA

FHEMEA 6 100020000 100020000 10000000  1.000+0000 1000 0.000
BERE 6 2607:075% 30421520 1939:0481 143540066 329440983
MAEA 6 13530098 L136£0.011 0357400908 0392+0059" 0,956+ 0.009"
MRS 6 0891£0012 03560016 07780014 03530227 1299£0315"
BAEA 6 104250239 05240056 10070107 060420035 132320125

E B A AT AL ILAR 1 P<0.05; 5 AR 40 85, P<0.05 .
5 i it

rh B2 BTG ORGSR X e 4, (EAR A7 LG PR 3R
BROT VA8 T VR M S I BA AT
FER I, RS PR I 2 T R A 0T R s T sl T, = 3
RS AR = AR BB, L I P ik AAC T B
A5 TP A 5 SE A 3 4 % P 2 28 77 A 5 5 4 ) e o
A3 o TR T FF998 104 2 T2 L A 72 Sy JH- A4 M v O P 7 44 , LI
BT IR TR, R 25 S BORRE M TS S8 3 P 20 807 A R
JLIN AR HEALR),

AR LM AL T 1108 , W K P 22160k . 248k LIH |
o EHRERMNBESE , B b s AT (B SR 2 ) R
fettRes: , AT IR R 2 D) 5 SE PR BEHLARAT , A AT AR M
Z U1 WIR 5 ALDIB RN 2, T w7 i A LIS
W 2Pk DUSE GRCH 3, Ul W RECE S R itk 22 SR IR
Z% BOHZ Y LISERIE A, BIBH IR 29I 28 I VB 4 E
%, B R H NS Z 0 0 B AT R, S DA, R
[FIBHI S 2 2 5L, R G R AT B AU LG & o iy —38
S JFEFR B ERE, FHEAE W 4ERFSHLIE i3
Bl NPT GE T 45 RTT LA 1697 ALDSFARIGLE WF 254
PLEIR CECEE 522 IRE @I RN E o AR M E
28, AT IR S, SRR AR B B i 28, AT AN R
FRIE 0 B2 VA BRZR , W] T AR, FK IS i o ARSI 0 |
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Jifi 2, BEAIAKIB I, AR 10 o SRR UL 0
FFFE 18, 24 e s, i+ fataz A3 B BT ARE , ATF st
DI BYI AT LA AL SR 285 5 R | S5 e e B 2 %
FE LS AR PR+ > AR ER LAY B
FEAR RS, K IRAR A R B RS R2Z2A, KUl E L2 I,
Jigs B iz | BRI 1 T AL K A RS I 7 i K A T 8 TR] B
JF R B T A2 22 N 1 32 T K RS T E 2 R R L o AR A
A, B S iz ST

R4 2= A R R D25 iR YT ALDATFAR IBLE UEAY 32
TR A R R IC LR 7-0-F R
ISP AL R P R RS E T miR-146
S PI3K/ Ak A5 5388 8% R 30 1 22 R 40 (hepatic  stellate
cells, HSCs )38 , {2 i HLR T8, S I IR 27 i AL 7R
WA e AT oG AT LA IE i I 1L-6 85 3k, 108 17 R 4 e 4
MIPIPD-1/PD-L1FIMAPK 2 {5555 38 I 176 P, DA T 4100 il s 240
APy 38 07, LU 45 T R A% 30 2o 410 7] A RE B0 R M T 0
I A JEF I 5455 A0 A0 B O T AR AR RS T
miR-4326RE %38 14 31 Wnt/B—catenin{ 5 18 IS , 90
SR A 2B AR 2809, B8 B AR RO 4y FT REZE B0 R ALD i
JR SRR v R A T VR o PP 4 A T 45 1 s, DG g
KU S A G Akl JTNF \IL—6 . 1L-1B .\ TP535 c Akt 12— &
PR , E AR5 AT RS AR & A R PR A
YRR, Akt BEAS I8 A PR SORE S AT 4R AL 3 R A JE ALD T
AP FEALD R AR R R R B 90 R F A R, 2ot
KSR SIS PR IR 2, AT A=A R PR F TN F—o A6, 25
SRR AN SRS AN 5 PR AN MR |, R BT TNF - Al
TL—62 30041 15 W 200 1 6 I 1 D, (s A hR 4 i g o,
L~ 1BHIA R FESE R A R Ge I 15 AR b 4 S Ui 52 b %
REEL, S5 A S AR TSR A B, R
JFA5 00 3t R R 8 3 T R 22 TPS 3 — AR 2B 1, IS TPS3
RERS FBALD K SRR R 2 R HEHT , 51T 2 U AR A8 1 454
WRE,

KEGG & 5 & MA% 0 2596 J7 ALD IR IR R IE £ 5 5
PI3K/AKUFE 538 %  JAK/STAT(F 53 s . NF- Bf55-38 fif 445
A A AT PRG035 o 4 L D 2 6 4 40
T, M 4 PP RENE S BUAK S | 115 A F-STAT R B R
b, HE A 5 RRE SR Y & AR, A 14 ALD A9 TR R & e,
NF-kBJE H 2 S e s -, IR T OL T, NF-«BH 21~
WELH R AU T AT ZEALDIE R, Z B TNF-o 5
A1 Y R SR R A S R, B A TP B T 2 1B
f s, R VG ST, S BUF AN ™= A 90 K345, PI3K/
Aktf5 538 A A 200 P B Y — A% A% Sl Ik, ST HSCIY B A
TG AL VI 56 5T ], PISK/AKLR 5318 52 5 T HSC
AL FEE B — R HE P o X4 B 52 B3 5 1k
HSCZzilit bR -G Ak BB I T oA UBCET A 4 B2
53 Mho-SMAFIIE I AR 1, TR LA TR PR ) st 14 e, H A
HSC I A0 LT 2k Ak 1) SCEEER T O AR5 A1 3 3k (AR S F 5
IR, LM A 100 mmol/LZ BT FHSC-T64 124 h, 7]
PLA ZOR S HSC - To 4H I () B 58 1% Ak , (1 F 3R 3B a-SMA I 43
W Col—1F1Col -3, [F] B 7E 2 B 75 T 0% AL I HSC - T 41 il
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PI3K mRNA Akt mRNAZKF-HI T, A [l v B A% 00 245
Yyl LA i 2 B S B HS C-TEAMMA SR TG AL, s bo—SMA |
Col-1HCol -3 &3k , IR BIMHI A AANE TR A | T]
THPI3K mRNA Akt mRNAZKY- o EIRIFE4s L2, “ AR -
B2 REE O YW A A W] R S I I PI3K/ AR 5
T A 2,5 S HS CANIBE TR 16 AL , TR 230 i ALDiE e
HIVER]

25 PR ARG R St AR A R 1 s I
g R 25 IR YT ALD ARG R IR 9 A 25 FUEE 3559 T | R -
R L RO 2 AL IR YT ALD T BB A R0 4)
YRR 05 B A5 530 5, R o (AR M S 56 11— 2B 36 TR S5 R
B PP RIAERR I o (E R T AR S R 2R TR NI SR IR 45 21
KRR TR0 45 25 07 SRR BR T 259043 U8 4 1 56
A (B IG5 25 M A DA I 7 0 e 40 B 5 ) AT A
FE—E R B , BB - 24 03 10 2 2k, T RE R AR 2
AME 5 e B VR o DR A SRR b R S SR R A T
B SE I Fe RBEAR I RIS , AT G i1 5 ALD A Lk
TR R
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