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RN, FEEAT ORI X 20T, 123 h 25 2 G 2B AR 7 o L IR 28 24 3 24 L AR 7 B i ALD~ ARBI %0
2R AR FRBE S, R FERIAAR I (gene ontology, GO) S5t #E: N 53R H B B4 1 (Kyoto encyclopedia of genes and
genomes, KEGG) & &IMMTIZ 0L, FF4H Lo T X AR 73730 J1 A IR IE AR 7B 76 ALD. ARBI FITEAE/E AL
il PRGN Wi AR, FFRANSCIRIGIE. £55R Lk 301 EPIE ALD. ARBI (7757, & 263 ki
Zi. o, MR BRAE. OB ERTE RPN SR . O H B -T2 X — A R e 1 R DG TR B
B, B=F NG RIEN 2, A N2 & RVRM 7 CRIFRIAIE 7). 81 2% 24 31 22 3R A5 M0 77 v M 1 43 102
A, Biva ALD. ARBI 1) 254 MELEAERBE SR, #—B0rEEFUAH EAER (protein-protein interaction, PPD) MZ%3k14 5 4>
%08 s . KEGG ST EEE RN M. 2 TG RN, 5-0-FHOLHEE ., XU rEkS5EAEM Bl
(proteinkinase B, AKT1) HA RIFMZEEGREIFRE M. 5T/ EANESL R T R k-AKTI E5WTE L5 8%.
PR SEEG 45 SRR, T RE A FIRE R S IR S /N R IALSUR T . it T nTE R TR 2R & AR RR e
(Src proto-oncogene tyrosine-protein kinase, SRC). BENRMENEE 3- Bl {4k T3 o WA (phosphatidylinositol 3-kinase catalytic
subunitalpha, PIK3CA). AKT1 & 7ERE i, F Hadid . i P55 5 @2 KHEPT R ALD. ARBI fEH; [FIWS G2 fnig
RS PRI AE 77 DL R 38 5 i IR BEA LB 3- 22340 (phosphatidylinositol-3-hydroxykinase, PI3K) /AKT/WiFLa¥) 5
A% 2 # A 1 (mammalian target of rapamycin, mTOR) 15 518 % (18 (A3RIA, i 228 H 150 &E ¥ 3 (mitogen-activated
protein kinase 3, MAPK3) XA T 5 RN, i KIERE ALD. ARBI FI/EH .
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Exploration of medication regularity and mechanisms of Jiejiu Formula with
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Abstract: Objective To investigate the medication regularity of traditional Chinese medicine (TCM) for preventing and treating alcohol-
related liver and brain injuries, and to explore the intervention mechanisms of Jiejiu Formula (JJF) with homology of medicine and food on

alcoholic liver disease (ALD) and alcohol-related brain injury (ARBI) through network pharmacology and experimental validation. Methods
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Herbal formulas targeting ALD and ARBI were collected from TCM classics of the Tang, Song, Yuan, and Ming dynasties. Frequency
analysis was performed on the constituent herbs to identify high-frequency ingredients. Their properties, flavors, meridian affinities, and
dosages were analyzed. Association rule mining and cluster analysis were then applied to identify a core herbal combination for the JJF.
Network pharmacology was used to screen the active components and potential targets of the JJF against ALD and ARBI. Core targets were
subjected to gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analyses. Molecular docking
and molecular dynamics simulations were employed to validate the predicted mechanisms and binding stability. Subsequently, an alcohol-
induced liver and brain injury mouse model was established to verify the findings in vivo. Results A total of 301 formulas containing 263
distinct herbs were identified. Herbs with a warm nature, pungent flavor, stomach meridian affinity, and heat-clearing functions were the
most frequently used. The combination of “Gancao (Glycyrrhizae Radix et Rhizoma)-Chenpi (Citri Reticulatae Pericarpium)-Ganjiang
(Zingiberis Rhizoma)” demonstrated the highest frequency and strongest association, and all three herbs are classified as medicinal food
ingredients. Therefore, this combination was designated as the JJF. Network pharmacology identified 289 active components and 254
potential targets for the JJF against ALD/ARBI. Protein-protein interaction (PPI) network analysis revealed five core targets. KEGG
enrichment analysis highlighted pathways related to endocrine resistance. Molecular docking suggested that 2-[(3R)-8,8-dimethyl-3,4-
dihydro-2H-pyrano[6,5-f]chromen-3-yl]-5-methoxyphenol and phaseolinisoflavan have good binding affinity and stability with protein
kinase B1 (AKT1), which was further confirmed by stable binding in MD simulations. /n vivo experiments showed that the JJF alleviated
alcohol-induced damage in liver and brain tissues to varying degrees. Conclusion JJF exerts preventive and therapeutic effects against
ALD and ARBI. It potentially acts on key targets such as Src proto-oncogene tyrosine-protein kinase (SRC), phosphatidylinositol 3-kinase
catalytic subunit alpha (PIK3CA), and AKT1, and modulates pathways like endocrine resistance. Furthermore, the JJF may accelerate alcohol
metabolism, enhance anti-oxidative stress capacity, upregulate mRNA expression within the phosphatidylinositol-3-hydroxykinase
(PI3K)/AKT/mammalian target of rapamycin (mTOR) signaling pathway, and inhibit mitogen-activated protein kinase 3 (MAPK3)
expression, thereby regulating cell proliferation, apoptosis, and inflammatory responses to achieve its protective effects.

Key words: data mining; homology of medicine and food; Glycyrrhizae Radix et Rhizoma-Citri Reticulatae Pericarpium-Zingiberis

Rhizoma; alcoholic liver disease; alcohol-related brain injury
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1.3.2 5 o HE Gt 240801).
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MNER AR R A L BB ( alanine
aminotransferase, ALT) (b5 MM-0260M1). /)N
KRITARARBIEEE N (aspartate aminotransferase,
AST) (#it'5 MM-44115M1). /) 2 B Bt & Big
(alcohol dehydrogenase, ADH)({it*5 MM-0629M1 )+
/INERCBER AN 2 (acetaldehyde dehydrogenase 2,
ALDH2) (#it'5 MM-4490M1). /IR BEH kit &

WIS 4 (glutathione peroxidase 4, GPX4) (fit's
MM-44846M1) 5 il B 4o 722 W B il 38 Cenzyme-
linked immunosorbent assay, ELISA) #&Ili77 12
W) YT 95 1 e S A PR A & A A A B AT
(superoxide dismutase, SOD) &AL MNAF & (4t
5 D799594-0100) A Total RNA Extractor (Trizol)
(fit'5 B511311-0100). Mife@kr (b5 A600669-
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C610110-0250) | e ST I AN - 51 TR A TR M o i
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electrophoresis, SDS-PAGE ) 25 4: P 475 I fiz i f R i
R FE (IS C631100-0200) H0g [ A T
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5 P1045-1) BEER B F1R 54 (k5 P1045-2).
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5 AR1017). L ECL 2RI AEY) (it
5 AR1171D) 50 | OO A Y TREARA A
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Pk (5 67071-1-1g) B2 H 58§ B1 (protein kinase
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mTOR) Fifk Git'S 66888-1-1g). L JFELE A
P 3 (mitogen-activated protein kinase 3, MAPK3)
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1.3.6 M5 &AL A IERNE  #%HE ELISA £
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1.3.7 SEZmF2¢ 6 E & PCR (real-time fluorescent
quantitative PCR, qRT-PCR)f&ill]  Trizol ¥E$EHUAT .
20237 RNA, #2495 One-Step qRT-PCR &l &tk
1T RT-PCR o JRBizkfF: 50 ‘CI¥3% 15 min;
95 CTALME 2 min, 1 MEM; JEH P95 C. 15
s, 60 C.15s, 3t 40 MEH; Wt 24 95 C.
15s, 60 C. 155, 95 ‘C. 15s. it AS B-actin
I, R AT 27246 (1% AhHEAH H 25 RIAE XS
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&1 514955
Table 1 Primer sequences
BIRZEZLS FP51 (5-3)

PIK3CA-F CTGCAGTTCAACAGCCACAC
PIK3CA-R ACAGGTCAATGGCTGCATCA
AKT1-F CGCTTCTATGGTGCGGAGAT
AKT1-R GTTCTCCAGCTTCAGGTCCC
mTOR-F AAGGCCTGATGGGATTTGGG
mTOR-R GGGGCAGCAGGTTAAGGATT
MAPK3-F GTCTCTGCCCTCGAAAACCA
MAPK3-R TGATGCGCTTGTTTGGGTTG
B-actin-F GAGGGAAATCGTGCGTGAC
B-actin-R GCATCGGAACCGCTCATT

1.3.8  Western blotting & M FF . fw 4 &
PI3K/AKT/mTOR #1 MAPK3 i i HH %5 A £ ik
I3 PIFRE AN SR IH 2 8 L SR BCA i
EEAMEAKEE, 100 CZME 5 min. Western
blotting A& B-actin (—HUHRELLH 1 2 20 000D
PI3K. AKT1. mTOR. MAPK3 (—#i#i#e L3y Ny
1:1000) HEARER, AN HT kbl
1:5000) BH)E, MABE ECL &It MRiET
25, B-actin fEANZEE, MHA Image J 3R
WHWEAKEM, UEREASASEDRKE
H LA B br i A AR RIA K.

1.3.9 Zuil5 7k FIH SPSS 26.0 #AF# T4
ST, SERGEE DA X + s o, I IEA MR £55
YER B 5, A KR 7 % 5 ( One-way
ANOVA), P<0.05 ®XnEZRrEGH =L,

2 SR

2.1 RAHRESH

2.1 PAEAIR Rkt 301 RV ALD.
ARBI ({7571, A5G 263 kR 25 CRESEE HAD,
Forp AR >30 Rz 3t 18 vk, Btk
830 K, e il 42.78%. ¥ FARIKHET 3 AL 2455
BONHEL BRE . T2, R 2.

2.1.2 HBRIEZ I T Guitorai 263 Bk 2
TR, Wk 21 AR, HAo b 10%
(I T35y AT G RN 24, W3R 3. Bliif ALD.
ARBI R 25251 LR (92 ¥k, 34.98%) . F£ (89
R, 33.84%) M Z s #jRELSE (120 IR, 30%) -
T (118 X, 29.5%) NE; HERT 4 MK E
(112 ¥X, 16.87%) - fifi (107 V%, 16.11%) . AT (106
%, 15.96%) . B (101K, 15.21%) , WHE 1.
2.1.3 FZyE il IBM SPSS statistics 26 X 7
A 250 AT G A . P oy
FHE RN 18.65 g, BRIZFMTZMHE RN
373¢g (R4, BT HAE (HEZH) 2025 iR
WM RN A 1 HAE 2~10 g, BHESHZ
FIEMEEZES, X2 BH 5 EEET. 4
VIR STk 69T B L R R
2,14 KRECHIUA#r BUIK >30 WZ5MAE LA
EHER, (8 Apriori 5%, B BAKSC R E
N0, EBKETHECH 2, #a>1.0, W3R S; LFF
FE=10 MZAE L 2-a, BT SARELY,
HOR/N ST R R, LR s B, A
REBEE, B RIZAHC R E TTEE. W
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=2 SR (R >30)
Table 2 High-frequency TCMs (frequency > 30)

75 B AR i /% 75 SRS AR & Eb/%
1 HE 117 6.03 10 B 38 1.96
2 4953 75 3.87 11 ANZ 37 1.01
3 F= 65 3.35 12 =ik 35 1.80
4 PN 53 2.73 13 IRZ% 35 1.80
5 AR 50 2.58 14 W= 34 1.75
6 TH 44 2.27 15 R 34 1.75
7 I 39 2.01 16 BiR 33 1.70
8 K3 38 1.96 17 EE 33 1.70
9 By 38 1.96 18 FHA 32 1.65
#z3 PHHHS A
Table 3 Classification of efficacy of TCMs
55 DhR sy AR i E /% Fe G S HIR & E /%
1 Mg Y] 44 16.73 12 SRR Z 8 3.04
2 o] 31 11.79 13 2RI 8 3.04
3 A 102~ ity 25 25 9.51 14 Wi 7 2.66
4 K2 18 6.84 15 GANZG 6 2.28
5 AR 17 6.46 16 HEZ 6 2.28
6 5 AL R 2 16 6.08 17 R A NLZ 5 1.90
7 FKBIEZ 14 5.32 18 WU 5 1.90
8 2] 12 456 19 JF 5524 4 152
9 1k 1% 12 456 20 X B 24 2 0.76
10 5% 11 4.18 21 M IiRezs] 2 0.76
11 WiR 24 10 3.80
s [EE
s H
109 v 120 [
30 100
% 80
60 =fE 60 liis

40

i - # 20
N i

o
il =3
i B I 0
= = i [ PN
1 FBOE. Ak, VFEAZRELE
Fig. 1 Radar diagrams of four gi, five flavors and meridians of TCMs

2-a ATDVEHHEL, T2, BRE. K&, AR
MBI Z . U E=16, ZOAMHE
HNHE-BRE -T2 (B 2-b).
215E%%ﬁﬁf}*%SMﬁmmmwzaﬁ%ﬁﬁ%“
1T RGBSR, ST T B B AR e 2 FIRR K
ﬁ% MERBIEE =10, SIAERN 4K TR
WG, T S 14 Ry (EIFRESHLS

BE ) MINKTE. AR, NS, WEEZE 29 1k
H2h (V5N BRI ERIEIR P T 28 N5
T2 IVIONHE, URBEE =15, szdmERN
235, HA 0 AMRE. F£. 5, WK 3.
2.1.6 ZOTiHE SREULEAATEE R, #e A
BB R SRS A% O 2 AR “ BRI -
ZHE7, I 75 R, BHAeEH NG ERE 4,
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x4 SEPHFIERT GX>30)
Table 4 Statistics on doses of TCMs with high-frequency (frequency > 30)

5 Hh 2544 B i FH g F5 R 2544 R i FH g
1 HE 18.65 10 B 37.30
2 954 37.30 11 ANZ 37.30
3 T 37.30 12 = 37.30
4 i 37.30 13 R% 37.30
5 AA 37.30 14 L - 18.65
6 T#& 18.65 15 5% 37.30
7 I 37.30 16 EiR 37.30
8 K3 18.65 17 EE 18.65
9 FH 37.30 18 FA 37.30
x5 SIHAXBEIANSH GR>30) b4y
Table 5 Analysis of association rules for TCMs with high-
frequency (frequency > 30)
F5 JEm RTI WIS SCEE M
1 W R 75 24.92 1.30 T
2 FE Ak 50 16.61 2.50
3 HE AR 50 16.61 1.34
4 W THE 44 14.62 2.10 Vg
5 A W 38 12.62 4.70 SHE=10 LHE>16
6 A® 7 38 1262 284 B2 XBANMSE ) SHEORHES ()
7 R EHE 38 12.62 2.22 Fig.2  Association rule network (a) and core TCM
8 H®E Az 37 12.29 1.60 combinations (b)
9 FHAR =k 35 11.63 6.72 ———
10 KE =M 35 11.63 3.08 0 5 10 15 20 25
. 1 1 1 1 1
11 BRKE =% 35 11.63 2.06 ﬁ%ﬁ; g?}
12 AR T’E 35 11.63 3.27 f’ﬁ 32
13 HE k% 35 11.63 1.76 gﬁ S
14 Bk wi 34 11.30 2.24 o
15 H¥E w{= 34 11.30 1.66 ig 54—
- 5
16 HE HiR 33 10.96 1.72 ;T';'Jj 23 -
17 = A 32 10.63 6.72 it 200
18 Hi #HA 32 10.63 4.70 Brar
19 BRrE #EAR 32 10.63 2.01 FE 13—
20 HE T BE 31 10.30 1.33 k-l
AZ 11
AE 7
B sE HoABTH ALD. ARBI %07 B 2% £ [V AR = e
7 CRIRRIRI T 2T
22 PR S % H
22.1 fRIJTA ALD. ARBI I8 7E 40 £ 0 3RER %z
ﬂtf& 4
TCMSP RIS T “ BB e -T-227 H3s j‘%g g? }‘
53 102 4>, Swiss Target Prediction THilI1S £ 289 %% § I
HE 1

ANER S, JEIE OMIM. Genecards (4 7 H: 45 3
ALD. ARBIFHICEIREE R 11 712 4>, Kl 77 48
USRS B, 4t “ -0 7 AC AR AN
K, 152254 MEB/EEE S, LA 4.

3 BEHRAREST GUR=15)
Cluster analysis of TCMs with high-frequency

(frequency > 15)
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fE 77

ALD F1 ARBI

4 FRERSBEEMRG (ALD). EREMERRG
(ARB]) X&EAFEEE
Fig. 4 Venn diagram of intersection targets for Jiejiu
formula and alcoholic liver disease (ALD) as well as
alcohol-related brain injury (ARBI)

222 R -IEMERC GRS S
W77 i ALD ARBI (P78 75 B0 i 5 /00 7 1R0vs
%57 i83T Cytoscape 3.10.0 0414 B i3l 5 375 4 it
Iy -TETERE s 2 ], LI 5. 8 3L 357 AN AR
3268 21U, L CytoNCA Analyze 347 M
RN, AR B TR I R HE A AT S A 2
gy, WK 6.

2.2.3  PPI PZS IR G B AZ CoBE ST TR0 PP P9 2%

A 91 M AL 205 %14 (] 6-a). IRIEEAE AT
PREEAE 4.51 TR, S 35 M AL
118 2614 (& 6-b)o o, il 5 Mk LHE il $54F
SRR AR R B (Src proto-oncogene tyrosine-
protein kinase, SRC). WEARMEALEE 3-FlH iV EE
o L

1A ALAAAS B (

eHhe:

El5 MBEG-EERS- AR M

Fig. 5 Network of Jiejiu formula-active ingredients-potential targets

x6 LHBHAHEEFEMRS
Table 6 Active ingredients of core TCMs

MOLID 5 AR P R EE
MOL002501 [(1S)-3-[(E)-but-2-enyl]-2-methyl-4-oxo-1-cyclopent-2-enyl]  JRIHZZ I 95
(1R,3R)-3-[(E)-3-methoxy-2-methyl-3-oxoprop-1-enyl]-2,2-
dimethylcyclopropane-1-carboxylate
MOL004978 2-[(3R)-8,8-dimethyl-3,4-dihydro-2H-pyrano[6,5-flchromen-3-  5'-O-F 3 H &g 92
yl]-5-methoxyphenol
MOL004974  3'-methoxyglabridin I-HEI L H R 87
MOL004991 7-acetoxy-2-methylisoflavone 7- LA - 2- H 3 SR B 85
MOL004833 phaseolinisoflavan T 84

o P (phosphatidylinositol 3-kinase catalyticsubunit
alpha, PIK3CA). AKT1. AR5 4 90 0000 5%

A R 1 (heat shock protein 90 000 alpha family
class Amember 1, HSP9OAA1). MAPK3, JLK| 6-c.
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6 PPIM (a; b: EE>4.51) S5&0ES (o)
Fig. 6 PPI Network (a; b: degree > 4.51) and core targets (c)

224 GO 5 KEGG 73 X 254 MAZGEHE jidtAT
=T, LA3E] 865 I GO % H M 128 % KEGG
W% OS5 BP BN IR AR 1%
LRG58, CC FEAFEL R4 40 )5 1)
BRIXE, MF FENEEEEEIE. DIREEES
AR VIR A BEEYE . KEGG EEE £ T Wik
P e R R R R R A TR A
1 (programmed death-ligand 1, PD-L1) £iA 5%
PEFET- %244k 1 (programmed death 1, PD-1) #5755
Wik, ARG TEE., REEKE 721K
(epidermal growth factor receptor, EGFR) %% FRIH
BRI 251 BT20 S (B 7). B R
MBS K, Bt AR FDR fH (FDR<0.01),
PRI R B A R 5 .

225 pratEE KBRS MR, 5 NENE
AT AT o3 0 BN EEHEAT 10 IR, IR
A RERIRIIN AR, WK 7. Fia e /N T-6.0
kcal/mol W45 G PER . W45 & /N T--10.0
kcal/mol ] 3 MRHHEM GGEAT AL AR, 73
KE R AKTL, 5-0-FHEEHHEH AKTL,
5-O-HHEHH R E 5 HSPO0AAL, TLIE 8.

22,6 7 TEN A FET R TR R O R
R E-AKT] S5 RERME ST 100 ns 73
T S . 7R 2 (root mean square
deviation, RMSD) HiZLfERLLL )5 A2 E £ 0.28 nm
FEA, R RIEBF (B 9-a) . ¥ 77 MR B (root
mean square fluctuation, RMSF) 3 #T1iE7~, 20~40
5 280~340 SRIEMILFEBANBON, TR HIAE
ERBELG AR (B 9-b). FIEE (R Mm&FR
SET 2.06 nm, 5 RMSD %5, RUILHEE
(Kl 9-¢). ZHEHHSBRYERE 134, KYES
YIREA RIS AEAER (B 9-d). SASA {HE
R TREEY, RREamaEEBEE (9.

WE-of fiin, |E-/NMrTEEYNE it E
IR T | ANEF 5 — HARBU S/ NRE R AR, IESE
AW ERFEE. MM-PBSA it 44 HHEEN
—120.918 kJ/mol, HEEE M fEHER VAL-57. TYR-
122, VAL-123 S8 L vk E 245 508 (B 100, 25
BTN R R, KT R E-AKT &
At HE%LS G

23 RASSIIGUELE SR

231 NEFIE. RAZUREL T SEAHDR
(/NI 2H R S5 R 28, A0 B LA rp SR ik Ol 0
SIRSPRAES, T 4n RS R, oK R, A
1 2804, RPSAA/DNRIFMRIIEIR. B
H/NRIFAIM K 858, iR HEI AL 5
PRI LA, BRI Sl 5 . mrr sl
AT HES BT, AT IR mifn
JARF R/ RAF A S A e, (BAA 3
AR KA BE, WL 11,

2% (200N BRUG ZEL 2 2 T M R S O, B
%, HPE%, WS AHDN R R e,
haekase . BN RINAH A E i ZE4E, s
WD, TR s S A A, 15 RS R R/
Ao 2 B0 SHRAA LR, JAAHME
A AR s, WA 12,

TAHANRIEY CAl XMETOAZAHE, 454
B SRS, R RN AN R
Xt u s R ARG A E S B B>, a
TLEYE, RRAMEAARN]; SHAA L, FH
EORCEAERAN W 2D 1) S 1] 0 e P
W& . EAEAMNEICHP RS, eSS
TEMT R, RN AR e, WL 13,
232 fRIET/NRILIE ALT. AST Hs2m 525
FIZLAREL, BRI/ NRIMIE+ ALT 5 AST /K FH
BFF R (P<0.05. 0.01), KUK E T /GBI /N
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GO-BP
Positive regulation of smooth muscle cell proliferation ® I . FDR
Regulation of smooth muscle cell proliferation ) s -loxio®
Transmembrane receptor protein tyrosine kinase signaling pathway 2R %8? %845
Cellular response to reactive oxygen species ————g§ g 1.0X1013
Response to reactive oxygen species ——@ E [ LOX 107"
Cellular response to chemical stress @ ‘@ 1'2. x10
Regulation of reactive oxygen species metabolic process —————————————————@ | ‘i K
Protein autophosphorylation ——————————————@ s 5
Peptidyl-tyrosine phosphorylation ————@ §a 10
Cellular response to cadmium ion ———@ 1°
30 3.1 32 33 34 35 &
[EF Vg4
GO-CC
FDR
Membrane raft -6.0X107
Perinuclear region of cytoplasm 2K §8§ ig s
Pseudopodium i >h10x107
Cell body g [§8§ 103
Neuronal cell body ="
Somatodendritic compartment & § 6
Phosphatidylinositol 3-kinase complex, class IB ———— I ] 2
Phosphatidylinositol 3-kinase complex, class IA —= & 10
Mitochondrion 3
Postsynaptic specialization, intracellular component —e 15 &
1.0 1.1 12 13 14 15 o
AN
GO-MF
Protein kinase activity FDR .
Phosphotransferase activity, alcoholgroup as acceptor 0 igé ig—zl
Kinase activity < L10X10M
Protein tyrosine kinase activity —————————a fl ? 1.ox107
Protein serine kinase activity —————————@ = }850180
Protein serine/threonine kinaseactivity —— I g ¢
MARP kinase activity ——— 1 =%
Protein serine/threonine/tyrosine kinase activity ————a Iz 1(5)
Non-membrane spanning protein tyrosine kinase activity ———e [ ]
Scaffold protein binding —s 15 20
24 26 28 3.0 32 34 36 25
HHEE
KEGG
Endocrine resistance
PD-L1 expression and PD-1 checkpoint pathway in cancer
Prolactin signaling pathway A e
EGEFR tyrosine kinase inhibitor resistance %gé %g—za
Prostate cancer —————————@ fl [ % 8§ {giif
Proteoglycans in cancer 10X10718
VEGF signaling pathway ————@ | = BLox107°
ErbB signaling pathway ————@ I ; 1§
Pancreatic cancer ——® § 10
Colorectal cancer —@ é 14
Fc epsilon RI signaling pathway ————@ |
T cell receptor signaling pathway ————@ i3 18
Estrogen signaling pathway ———@ i %‘
Hepatitis B——@ I3
Thyroid hormone signaling pathway —@ ]
Th17 cell differentiation —@ 1l
Non-small cell lung cancer —® |
Kaposi sarooma-associated herpesvirus infection @ ii
Progesterone-mediated oocyte maturation ~@ |
Central carbon metabolism in cancer ~# |

50 55 60 65 7.0 7.5 8.0
AR
B 7 GO IEEH KEGG BEEES
Fig. 7 Enrichment function analysis of GO and KEGG pathways

R HFRESZ 2434, IERRTh . SHEMAME, FH HIfiE AST /K FEFHFME (P<0.01), WK 8, #2
P HE 2 R SR 7 A R AN R ALT 3PS RFHMEXT IR 5l oy v E ) — e FE 22 iR

BEFEE (P<0.01), FHITEXHEZL. M hii&E WA EBU AR A% 5 20E -
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Table 7 Binding energy of molecular docking
. . 74 el (kcal mol™)
yi o He

KRR SRC PIK3CA AKT1 HSP90AAL MAPK3
JRIF 3§11 6.2 -7.6 -9.0 -9.5 -9.4
5-0- B H HiE -7.4 -9.0 -10.5 -10.1 -9.8
I-FAEEHEE -8.0 -9.2 -9.8 -9.4 -9.9
7- LA Jk-2- R e B -6.7 -8.3 -85 -8.8 -8.9
eV -7.3 -9.3 -10.6 -9.9 -9.8

HH ST FE-AKTI 5'-0-F B H B g -AK T

= | g ™ e
% o : 33-.( &

5'-O-H G H B € -HSP90A AL

8 HEEMBRIFN S FXEE
Fig.8 Good binding energy diagram of molecular docking

a
a !
5 0.10
0 bl o v e w gy y
0 20 40 60 80 100
t/ns
¢ 210
2.08
g 2.06
= 204
2.02
0 20 40 60 80 100
t/ns
€
175¢
& 170 g
% 165} ]
w
160

t/ns

b

RMSF/nm

—

H H1AE/(kI-mol ™)

0.4f

0.3f

0.2

0.1}

50 100 150 200 250
RIS

300 350

t/ns

a-RMSD HiZk; b-RMSF Hizk; c-R, HiiZk: d-ZBAILHIZE: e-SASA Hizk; £-#7ifliH it 3D K.

a-RMSD curve; b-RMSF curve; c-R, curve; d-hydrogen bond variation curve; e-SASA curve; f-3D free energy landscape.

E9 ZB-NTFEAWIE 100 ns D FRHNFRUSH

Fig. 9 Analysis of molecular dynamics simulation of protein-small molecule complex at 100 ns
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aof b : «
200 f z
~ sf 100}
"6 s
[=]
: el E 0f —
ER iR 2
& T S 100} 1 .
1) = T
5 -5 E
= @ 200 f
E =
]
=
-10¢ -300 | I
R T PN e 2 2 8 % 2 5 4
S e Sl RO R R 1
2 AT E O S EeRRE A aEE R T % 32 3 8§ g 5
?a;ﬂQEE<§§:EE>_—!>_—!HOEQE§EH%@?5H S g <2 3 g
R o e S P = a
- N <

10 REBRZEEETH () MESBEHRE (b)

Fig. 10 Energy contributions of amino acid residues in protein (a) and binding free energy of protein-small molecule

complex (b)

LA, ORRA, - RA, V- IGT R, V-7 iR, VIR s REd, B 11~13 [ .

I-blank group; II-model group; III-positive control group; IV-low-dose Jiejiu formula group; V-medium-dose Jiejiu formula group; VI-high-dose Jiejiu

formula group, same as below figures 11—13.

E 11 B4R HE £ EFETA (X20)
Fig. 11 HE-stained pathological sections of liver tissue (x 20)

: - m- : e e ] Ii'] : (

o i

12 FN¢EZR HE R E/FIEYIF (X20)

Fig. 12
T o e

DN¥ecl

e v

HE-stained pathological sections of brain tissue (x 20)

e g

TR KL AR S N

A LTS

13 FiEZE S X HE REFETIH (X20)

Fig. 13 HE-stained pathological sections of hippocampal region in brain tissue (x 20)

2.3.3 R 7 REHPAR PR R A /N SRR G S P 1)
s 57 AR, B /N R ADHL ALDH2
KT R R (P<<0.05. 0.01), TG & 41 fE
MG EANFRERE L. SR, gy
LA ADH v BT (P<<0.05), T ffl 77
EEAR ALDH2 3E B E AR (P<0.0D). #2
71N VG 75 T G e A T A o VR R 44T DA AR
FHEEThEE, WK 9.

2.3.4 R TNEREVEF . B/ BT E TR AR

Mg 52 E4AEM, BRI At
FAEE (SOD. GPX4) JEMEI R FEL (P<<0.05.
0.01), RINFEE T 5 09/ B 41217 SOD 1
GPX4 HEMIIREZ BN . W TTi)a, S
AL, fRBTT RS2 SOD fil GPX4 /K
PR (P<0.05. 0.01); SRR LR, M
XTHRAH S il A = E A2 SOD i 1t 2
= B (P<0.0D), fRETIK. mifE4 GPX4 i&
MEE EF (P<<0.05. 0.01), W3 10. 45 7R,
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*8 /NRME ALT. AST /KF (x+s,n=6) Benyn] — e R R . IR P AL RE T
Table 8 Levels of ALT and AST in serum of mice u ;}y‘mg M ;J:): E} , ﬁj Igﬁj( H@?ﬁ 1% .
(x£s,n=6) 235 R RNRITA S, E ST PI3K.
A AEMgkg)  ALT(ULT)  ASTIUL™) AKTI. mTOR. MAPK3 mRNA Fik/K P 5
ZH - 38821241 107284548 FEAAMEL, HERARHLF PI3K. AKTI. Mtor
fA - 57.02+4.48™ 131.84+16.01" mRNA FiEAK TR ZERAC, MAPK3 FikK T2
ATEXIE - 0013mL gt 388257107 SOSLEISSOT  Fhipg (p<0.05. 0.01). 55 1AL, HIALNR
iy 1.95 39.19+8.97% 122.19+1.52 W22 PI3K. mTOR Tk /KT8 2 4%, MAPK3
+ i + ## . . e o s
390 3831+273%  10114+662 BETHE (P<0.05). SHBALE, B 48
7.80 37.114+457%  114.30+9.24

5 aAlE: *P<0.05 “P<0.01; SHERBALE: “P<0.05
#P<0.01, & 9~12 F1E 14, 15 [A,
*P<0.05 *P<0.01 vs blank group; *P < 0.05, *#P < 0.01 vs model

group, same as below tables 9—11 and figures 14, 15.

%9 /NEATEE ADH. ALDH2 JEM (X+s,n=6)
Table 9 Activities of ADH and ALDH2 in liver tissue of

mice (X+s,n=6)

HRRH O REAH AR T R R A PI3K. AKTI .
mTOR 1] mRNA FRIE/KEEZEFmE (P<0.05,
0.01), fifE3 7 Fh 7 & 20 i) MAPK3 JE N R IE KT 55
FHFFK (P<0.05. 0.01), W& 11, 12, LR
J7 i85 i PIBK/AKT/mTOR {5 58 % ) mRNA %
15, 0 MAPK3 JERERE Tl ALD. ARBI.

2.3.6 W T R/NERFAL S 44 PI3K.,
AKT1. mTOR. MAPK3 & FRIEK M &

) PO SRR R 14 15 B, SR AL, BURALRIT
R - 154.80+4.54™  1300.42+252.34" AR AKTi‘ mTOR & Eﬁ%ﬁik THERE (P<
B 0013mLgT 158694478  13li25+p1zzp  0-05): SHUAAUHLL, MRS R
RS 195 158414670  1319.58+256.91 PI3K. AKTI. mTOR #& FIRIE/KTBE T,
3.90 172.94+7.65°  1303.75+189.18 MAPK3 & [ RIE KT B2 K (P<0.01), TiFHYE
7.80 162.85+356  1647.92+71.34% X REZH ARG TR PRI R AR B RIA KT A A
10 NEAFBE. BX¢AZR SOD. GPX4 BYKF (X+s,n=6)
Table 10 Levels of SOD and GPX4 in liver and brain tissues of mice (x+s,n=6)
i Al kg ) - iy A k2N - - fivi 2H 21 -
SOD/(U g7') GPX4/(U -mL™) SOD/(U g7') GPX4/(U mL™)
T H - 203.34+7.18 556.09+11.82 195.92+2.17 601.69+10.91
Fi A - 164.8449.39" 498.82+4.55" 127.41+1.78" 541.42+14.92"
BH 1 06} FE 0.013mL g 169.91+4.07 505.18+7.16 177.76 +2.82# 490.31+16.23
[y 1.95 148.16+2.97 483.76+17.69 164.61+4.67% 463.08+17.69
3.90 173.70£3.24 458.21+16.28 119.90+2.33 599.19 4 20.86%
7.80 195.80+1.30% 535.79+14.42* 145.91+1.09* 575.58+11.35*
F 11 RAFELR G PIBK. AKTI. mTOR. MAPK3 B mRNA FRIAKFE (X+s,n=6)
Table 11 mRNA expression levels of PI3K, AKT1, nTOR and MAPK3 in liver tissue of mice (x+s,n=6)
) g mL) MRNA o2k
PI3K AKT1 mTOR MAPK3
A - 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00
e - 0.46+0.08" 0.554+0.13™ 0.44+0.24™ 1.30+0.11"
KERE ORI 0.013mL g'! 1.25+0.16% 0.9440.09* 0.9340.16* 1.21+0.08
fE 7 1.95 1.63+057% 1.49+0.32% 1.34+0.16% 1.46+0.12
3.90 2.0640.60% 1.57+0.28# 1.26+0.38" 0.8340.15%
7.80 1.59+0.44% 1.31+0.42% 1.40+0.61% 1.49+0.49
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F£12 NEKELRG PI3K. AKTI. mTOR. MAPK3 8 mRNA RiAKFE (X+s,n=6)
Table 12 mRNA Expression levels of PI3K, AKT1, mTOR and MAPK3 in brain tissue of mice (x+s,n=6)

; MRNA FRiE KT
2H 53 FE/(g mL™T)

PI3K AKT1 mTOR MAPK3
=H — 1.0040.00 1.0040.00 1.004-0.00 1.00+0.00
it — 0.43+0.09* 0.48+0.19 0.5040.16" 1.8240.08"
[ERE i 0.013mL g! 1.0140.31% 1.3940.31# 1.314-0.35% 1.39+0.30
fi 7 1.95 1.6940.62# 2.09+0.69% 1.854-0.53# 1.18+0.14

3.90 1.8140.44# 2.35+0.74% 2.08+£0.59% 1.0540.34%
7.80 3.20+0.47% 1.55+0.42# 1.4140.48% 2.01+1.32
KB M HW ID JZ JG 1.57 # ) 1.5 ™
b . ™ b7 . ™
PISK| s A ) 121 2 101 Ro{g
= S
AKTI --....] 6 £ 2]
~ <
0 - 0 -
mTOR . S = o 289 KB M HW D JZ JG KB M HW JD JZ IG
1.57 i 1.5
@ i = ) o o
MAPK3 — e | 43 #® 1.0 * # 1.0+
= =
% 0.5 é 0.5
B-actink.w 2 % <
0 - = o A
KB M HWID JZ IG KB M HW D JZ JG

KB. M. HW. JD. JZ. JG /M HIFRa A BRI BRI Rl by mflsd, B 15 9.
KB, M, HW, JD, JZ and JG stand for blank group, model group, positive control group, and low-, medium- and high-dose groups of the antialcoholic
prescription respectively, same as fig.15.
E 14 PEAFALS PI3K. AKT1. mTOR. MAPK3 BN BEARIZKTE (X+s,n=6)
Fig. 14 Relative protein expression levels of PI3K, AKT1, mTOR and MAPKS3 in liver tissue of mice (x+s,n=6)

157 -
KB M HW JD 1JZ JG 5 v 13 4 #
i I
1.0 1.0
= 2
Z0.54 0.5
AKTT | o s o o | 5 O é ’Q
n.o | < o J
KB M HWIJD JZ JG KB M HW ID JZ G
mTOR | - 289
N e 157 . o H 157
i . e # o wom
fﬁij 1.0 * mﬁ 1.0
MATE | —————— | 2
< <
% 0.5 2 0.5
g 2
SACTT | — o ——— g
B-actin 42 0 | = o

T’-
KB M HW IJD JZ JG KB M HWID JZ JG

15 MRS F PI3K. AKT1. mTOR. MAPK3 HIBMERRIZKTE (X+s,n=6)
Fig. 15 Relative protein expression levels of PI3K, AKT1, mTOR and MAPK3 in brain tissue of mice (x+s,n=6)

E R AR . S AAMEL, A/ NRINAZ  AKT1. mTOR HEAREKTFHE FF (P<0.05.

PI3K. mTOR £ FFRIAKFH 2 K (P<<0.05); P<<0.01), MAPK3 &HHFKIAKFHE TE (P<
SREETIEME, fEE TR EARAS PIBK. 0.01), HAML ZGHIEANFFEE R . KHL T
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HEENE 2 5% PI3BK/AKT/mTOR #1 MAPK3 155
Rk, MM/ W ZUPE 1 s, JtH
R R

3 it

IREFE TR FIEZ M, B (&
NE) 46, BUNEREHME . PEER A E K
217, NBWEMKRS, FiAKE, AERFIE, 2
FFAAREE S A, N RFA R, AR AE K K45
Jiliez, iSRRI 9K, BEA Bk RS,
EWIER, IR AR AR O F , A AN
WE WA AT, FECR . < I,
. WA B S, dEmk A ALD. ARBIL. X7 H
WIS, YRV WA AR, kb,
2RI ART . By ERBI,

JE R E 7 s bRk S R BB, PR
BTE (K2 TS RREZR L T4E
EMEFEEE, 5 (T&ET) KAEMRE 7 Lt
IR E R SRR REKE: OPEE) BXA
B R (A, AW GAhEDY, MEFRAT, H
A7, REEIE I L R S, &5 KR
(1) 5 BRI 3, R IR R 2530, RSP E RN 7
75 SRR I sE b 5 — R e UM A R T
FZGH, 5 (ROPRHE ) (EHF ) FERRNARAR
= RF7 A R IE L B 52 MRIERE
(R EE TR, ORI H ke R I 2 S8 B g e,
FESEDUEYT FAH LA il AH BN 7 16 3 . BAR (3
GEO7) AR BT T Kk, AR EIMAFWCERTT
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