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3. HFRHERS ¥R, 4R Hhil 528402

4. JLBHZRER S 2%, LT hFH 110016

W OE: BW RIRELLE R KIRY (sodon lophanthoides var. gerardianus aqueous extract, ILAE) FJRL> K H X 2
P 5 5 RS 9 Caleoholic liver disease, ALD) BEE &R ER, 7 FH N 4% 25 3 5 23 M oA P AT 78 10 2 B R o
Tk RGBSR AR L -UARAT CAT B TR 3% SR (ultra-performance liquid chromatography-quadrupole/time-of-flight mass
spectrometry, UPLC-Q-TOF/MS) %5 ILAE [IF%: LA 36+ 73. 146 ug/mL ILAE 5 70 pg/mL 7K K& RN ZHRE 4 d (4d
post-fertilization, 4 dpf) WIEFER AB S R S5FEEED h R 4 fu BT 5 Tg (lyz: DsReD) 73 HIALFE 16 h, FLL 2%LEEHE S
32 h #57 ALD 8, @ M S ek &0 Al Iabr 547 8% 555, % ILAE MR R ER . 18 % 24
=81 ILAE VEF T ALD MBTERL S 540, @it 737X 4: 5 Western blotting SEIGHHTINIE. £5R L% EH ILAE H
B 56 Fl, REAEEIR S5MIRS. ILAE °f DLB R 0 ARG S S R B 520, 513 T A8 W i T AR 5 FHF e oK
AR Z /N (P<0.05. 0.001), FRFIAIREZ WD (P<0.001), FFHLRHEARGEM, FFARHESIAE. B2k,
NRAREIL T2 (alanine aminotransferase, ALT). RAZRIREILFEFEMG (aspartate aminotransferase, AST) &1 2 3 F#(%
(P<0.05. 0.01, 0.001), ZEiiE M (alcoholdehydrogenase, ADH) iHVEFIEJEAIAMEH K (glutathione, GSH) /K E3
FH i (P<<0.05.0.01. 0.001), 75444 (reactive oxygen species, ROS ). A % (malondialdehyde, MDA ) Fil =Et H i (triglyceride,
TG) KTRFFEL (P<0.05. 0.01. 0.001), HERZRNEEH BRI (P<0.01. 0.001), BESEMAARERE, Ridizs)
U5 SIZFNFIE SR> (P<0.05. 0.001). ILAE 5 ALD AHCH %04 559 8 HIE Ba (protein kinase Ba, AKT1). %
F-xB 1 (nuclear factor-kB subunit 1, NF-kB1). {558 35 FWIGH T 3 (signal transducer and activator of transcription 3,
STAT3) &, LA NEAM R 2R REERSE, B 5 S0 LRSS G w3 R 5 R H 4 | # 4 $ (Kyoto
encyclopedia of genes and genomes, KEGG) 7 #Hr53E R A4k (gene ontology, GO) ¥, EH TR LA FACHE . B
FHPL RV 21 5 ANEY) R AR A 5538 B . Western blotting 25 5 27K, ILAE 7 DL 35 [ 4B 155 5 I BE 5 M /R Y NF-xB1.
STAT3 & A K H BRI R IZKFE (P<0.05. 0.01. 0.001), FHi AKTI & A K EBFEREIE I RIZKFE (P<0.05.
0.01). £5if ILAE ARSI IRIEER . AR, MR, 7- 25 EF RSN, 1EHT AKT1. NF-xBl. STAT3 455 s
3 ALD. HARPE A 7 RES BRI SORE OB ok i AR R 5 3 g b S A TE PR ok

KHRIR): PRIEELLCE R WS BESf, ROAERS REUR R SN REER; aBE: WM. 7-53EE
T.#: AKT1; NF-xBl; STAT3

hESAES: R285.5 XEkFRERE: A XEHS: 0253 -2670(2026)04 - 1350 - 16

DOI: 10.7501/j.issn.0253-2670.2026.04.014

Study on hepatoprotective effect of Isodon lophanthoides var. gerardianus aqueous
extract based on alcoholic liver disease zebrafish model and network pharmacology

CHENG Zhilong', YU Xiaoyi?, YE Zhiwei', LI Junbo?, CHEN Chang?, XIE Guo'-3, LI Xiaomin' %4
1. College of Chinese Medicine, Guangzhou University of Chinese Medicine, Guangzhou 510006, China
2. Perfect (Guangdong) Commodities Co., Ltd., Zhongshan 528451, China

RS EHEA: 2025-09-13

HEEWH: il hESE A KRR E (2024B3065); TR RS 2R RN S0 E (424YT02)
fEE@N: &k, 5, WEHL, B2, E-mail: chengzhilong2023@163.com

HBIEMEE: B, o BN, ARSI, AFERK=WiEE KD 5T, E-mail: 1194183264@qq.com



F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4 « 1351 «

3. University of Electronic Science and Technology of China, Zhongshan Institute, Zhongshan 528402, China
4. School of Traditional Chinese Medicine, Shenyang Pharmaceutical University, Shenyang 110016, China

Abstract: Objective To investigate the components of Isodon lophanthoides var. gerardianus aqueous extract (ILAE) and its
protective effects against ethanol-induced alcoholic liver disease (ALD) in zebrafish, and to analyze its potential active components
and targets using network pharmacology. Methods Ultra-performance liquid chromatography-quadrupole/time-of-flight mass
spectrometry (UPLC-Q-TOF/MS) was employed to identify the components of ILAE. Wild-type AB strain and transgenic neutrophil
zebrafish Tg (lyz: DsRed) at 4 d post-fertilization (4 dpf) were treated with 36, 73, 146 pg/mL ILAE or 70 pg/mL silymarin for 16 h,
followed by induction of ALD with 2% ethanol for 32 h. The protective effects of ILAE on liver were assessed by observing
developmental status, measuring biochemical indicators and conducting behavioral tests. Network pharmacology was used to analyze the
potential components and targets of ILAE in treating ALD. Validation was performed through molecular docking and Western blotting.
Results A total of 56 components were identified in ILAE, primarily flavonoids and phenolic acids. ILAE significantly alleviated
ethanol-induced developmental impairment in zebrafish, the delayed absorption area of yolk sac and the area of liver enlargement were
significantly reduced (P < 0.05, 0.001), lipid accumulation was significantly reduced (P < 0.001), liver pathological damage was relieved,
liver cells were arranged in an orderly manner, and fat vacuoles were reduced. The activities of alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) were significantly decreased (P <0.05, 0.01, 0.001), while the activity of alcohol dehydrogenase (ADH)
and reduced glutathione (GSH) level were significantly increased (P < 0.05, 0.01, 0.001). The levels of reactive oxygen species (ROS),
malondialdehyde (MDA) and triglycerides (TG) were significantly decreased (P < 0.05, 0.01, 0.001), and the number of neutrophils was
significantly reduced (P < 0.01, 0.001). The excitement state of zebrafish was decreased, and the rapid movement trajectory and total
movement distance were decreased (P < 0.05, 0.001). The core targets associated with ILAE and ALD were protein kinase Ba (AKT1),
nuclear factor-kB subunit 1 (NF-xB1), signal transducer and activator of transcription 3 (STAT3), key components were chrysin, eupatilin
and rosmarinic acid, which exhibited strong binding affinity to the targets. Kyoto encyclopedia of genes and genomes (KEGG) analysis
and gene ontology (GO) analysis showed that the process involved lipid metabolism, insulin resistance, bile acid secretion, and exogenous
substance metabolism pathways. Western blotting results showed that ILAE significantly reduced the expression levels of NF-xB1, STAT3
proteins and their phosphorylated forms in ethanol-induced zebrafish (P < 0.05, 0.01, 0.001), and increased the expression levels of AKT1
protein and its phosphorylated forms (P <0.05,0.01). Conclusion ILAE may improve ALD by targeting AKT1, NF-kB1, STAT3 through
rosmarinic acid, chrysin, caffeic acid, 7-hydroxycoumarin and other components. Its protective effect may be related to reducing
inflammatory response, decreasing lipid accumulation and enhancing antioxidant activity.

Key words: Isodon lophanthoides (Buch.-Ham. ex D. Don) Hara var. gerandianus (Benth.) Hara; alcoholic liver disease; zebrafish;
inflammatory response; lipid accumulation; oxidative stress; rosmarinic acid; chrysin; caffeic acid; 7-hydroxycoumarin; AKT1; NF-
kB1; STAT3

K B & S BB RS A5 Caleoholic
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of-flight mass spectrometry, UPLC-Q-TOF/MS) i A
B PR S TR (sodon lophanthoides
var. gerardianus aqueous extract, ILAE) (4022857
MH ALD P& SRR L DR, B I 2 24 B
2. T AHES Western blotting J7 12487~ ILAE 25
¥ ALD HIWEVERGY MAEFE AL, D9l RN, FH 32 14
WA o

1

1.1 ©h4)

HAR AB S RPE L, CZ59 FERigH ot
HehRiCPE S Tg (lyz: DsRED) 1) A SLL08h)
ff FHVFAE 5754 AAALAC AERIBTNIR R A4
FHE A PR m 54, VFATHIE S SYXK(H7)2012-
0171, AIEZS 001458
1.2 ##f

IRBELLF IR T ARE WM AT, &
o [ o o e pi L D el e AL 4 o0 B R
S NIRFE L SUE 52K L lophanthoides (Buch.-
Ham. ex D. Don) Hara var. gerandianus (Benth.) Hara.
1.3 Zm5it

K CEI R FE (LS HI20181067) T [ Al in ks
Q] KA IR SR RS,
e Bz an, RPRETHERMN (Y
30036365) Jo/K . (5 10009228) 5 AIEE (it
5 80109218), /L4 (sodium chloride, NaCl,
510019308). S AL# (potassium chloride, KCl,
ft'5 10016308). & ALES (calcium chloride, CaCl,,
ft5 10005861 FkFREHN (sodium bicarbonate,
NaHCO3, #t5 10018960) 1 [ [l 24 £ A4k 2% 37
HRAA; WHEMRAEL®E (alanine
aminotransferase, ALT) & (#t'5 C009-1-1).
RARRE I LM (aspartate aminotransferase,
AST) kF& (b5 C010-1-1). LT O Yeil Gt
5 D027-1-3). LFEMERE (alcoholdehydrogenase,
ADH) & (5 A083-2-1) W H I & A
LTREWFFHT; B H K (glutathione, GSH) {7l &
(b5 BC1175) M H AL R K RHEA A A
BCA & (k5 P0010). #8419 k1L i
(superoxide dismutase, SOD) 7| & (#t*5 S0101S)+
=k H I Ctriglyceride, TG) 7 & (L5 S02198).
P -/ (malondialdehyde, MDA) X7 & (L5
SO1318) W HZE = RV ARA R AT 2/,7-— 8~
R E Z 4WREE (2',7-dichlorodihydrofluorescein

diacetate, HoDCFDA ) i ¥4 % (reactive oxygen
species, ROS) ZEMGHREF (Jit'5 HY-D0940) T H 3%
MedChemExpress 2 # ; 7% K & - fft 4L
(hematoxylin-eosin, HE) 44 (ftt*5- G1005-500ML)
T E DR E R AR IR A 7] s A Ba
(protein kinase Ba, AKT1) $ifk (iS5 A17909).
TR I% IR -F-«xB 1 (phosphorylated nuclear factor-
kB subunit 1, p-NF-«xB1) Fifk (k5 AP1355) i
H % R AEVBHCA IR AT B-actin Fiff (b5
20536-1-AP). HRP Fricd i Ih FHid —Ht (s
SA00001-2) I H iU = [E AW EARA IR A 7] 4 H
F-xB 1 (nuclear factor-kB subunit 1, NF-xB1) $ifk
(#t'5 M1505-8) 15 5 % 35 5 5% F - 3(signal
transducer and activator of transcription 3, STAT3) $T
& (5 ET1607-38) BERRILAE 5576 3 5 Fl0n
[X]¥ 3 (phosphorylated signal transducer and activator
of transcription 3, p-STAT3) Hifk (L5 SY24-09).
IR 5 ¥ Bo (phosphorylated protein kinase
Ba, p-AKT1) ({it*5 SD08-12). HRP #ric il EHi
ANRZHT S HAL1006) T AT A 22 AP R
AIRAT .
14 (X8

Xevo G2-XS QToF Jii 14X« UPLC Acquity /5
ROBAH B (SE[E Waters A ] ); TS6006 B4
FHEHL (BE[E Fevik A#]); SMZ745T RUA R
5t (HZ Nikon 2 7]); ZXGP-A2160 %4 H 3 Hi Y
%% 7P IR 5 TR AR IR 00 M A s A PR A
A]); KZ-II-FP Y i i 4 20 A (G ZE4E /R
AR RATD; BX43F HAYEME (HA
Olympus A 7 ); SYNERGUH1 ! £ ) REfEpR X (35
BioTek A#]); B #AT N0 B GEE View
Point A #] ).
2 Bk
2.1 ILAE BB 5 27
2.1 BRI RBURELSUE SR 10g, A
10 AR KR Th, BRI 1h, JEd; WA
10 AR, BEERI L X, 38 &I 2 Rk
W, T-80 CAVR 12h, WiHETME72h, &H. W
50 mg FEAAT 5 mL 4K, BCHI R R
10 mg/mL WA, #RE 100 7%, HERE AT
2.1.2 i 4 Acquity UPLC HSS T3 it 4
(100 mmXx 2.1 mm, 1.8 pm); WANAHN 0.1%H K 4
fi§ (A -0.1% M BKIEIR (B), BHEEHEHL: 0~22.0
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min, 5%~100% A; 22.0~26.0 min, 100%A; 26.0~
26.1 min, 100%~5%A; 26.1~30.0min, 5%A.
I 30 C; AR 0.3 mL/min; HEFER 2 ul.
2.1.3 k%M L MSE AREMH, BY4IEH
J£ 3000 V/=2 000 V; BSFURIGRSE 120 C; HEFLHE
JE 4 000 kV; HEFLAAFER 50 L/h; ARSI
J% 400 C; BUAFISMAFRE 800 Lh; HHivEH
m/z 50~1300; FAFEAIE 0.5 s; [KAEREEHLE 6eV;
ARG LR 20~40 eV 8 45 7 U v o Aok s et
RIEIE. .

2.1.4  FESVREIN AR i SR MassLynxv #44
REE YR BT (], BEAT U5 3G FIH
MSDIAL $ 4, 383 oy o 2 70 i i 400 12 %
EED.

22 WS&EI

22,1 WMIGEFREMECH]  FREL 7.000 g NaCl,
0.100 gKCI. 0.235gCaCly. 0.400 gNaHCO;3, Fli#
gk, ERZE 2L 8, EHEEER (L
£ 0.2 pm) JE K FE A .

2.2.2 ILAE MWZ2KRETRIE ZSHEHEHRE AL
BE Dt 452550 (mg/L) =[N 25 78 (g/d) X
1.0001/61'%), 11145 B L #1 [¥) 45 25 146 pg/mL.
WEX A5 AR FEARE (146, 292, 438, 584,
876. 1168 pg/mL) [ ILAE %4, BU2K5)5 4d (4d
post fertilization, 4 dpf) [JEFAHY AB BEE 1, FEAN
12 fLAR, &FFL 30 &, XTI 3 mL fEfRE;7F
W, HARMEIMNE N ERE ILAE MG R: R
i, 28.5 ‘CFE:9E 96 h, & 24 h idskB LA
O, e A7 2k .

223 ERIKEEIE  WEXN A S AR AR
B(1.0%-. 1.5%- 2.0%- 2.5%- 3.0%) HZFF4,
00 4 dpf BFA Y AB BES i, BN 12 FLI, &FFL 30
B, XTHRZMA 3 mL MEARRE R, HARAMAS
FHRARFR 3 $0 BRI R R 55 92, 28.5 C NE53%
96 h, & 24 hid#PE LM AEFIBFN, FFLH AT
2k .

224 ILAE X OEEHE SRR & E X
HRZH . BRI, K REIZR (70 pg/mL) A1 ILAE
(36+ 73+ 146 ng/mL) 4, HY 4dpf ¥4 AB 35
fi, BN 12 LA, BEFL 30 2. HHRZLRTE RS
A 3 mL WIGEE TR, RN EAH N2 P IR
ARG, H5R 16he XTHRZH S B it i IR BE
TR, AR A VARG R FR R ECH 1) 2% L,

B3R 32 W2, seagsE s, R S A, HTE
BRI GIE WEVI R 8. AEALIRFR IS
1T 53T

225 REERGIT H% “2.2.47 DR TES A
YRy A, R NP AT = R, B
TIRA R PR 4RI BT, B
Oyt S g — i Aol FI R R BT EE
KA, FIF Image J BAEG BT S AFAT AL, 51
RS EAS I W B

2.2.6 HE Zufft, 422247 iR A4, 45255
I, AR I A I S (K BE T 34T V), HE Gt
oy, BEJE AR IR E B, IR 62 B R D)
FEG, 0TS H BT R L.
227 ML O Yeft % “2247 TR ESA. 4
2 b, ERE DL 4% B PR BE T 40 [E 5 12
h, Bl 5 ERRTEAR M2 R HEE, DL 60% 5 NEHZ R BT
D f 30 min, JEIBEMAR, IIANGLEN FR G 1h,
U B3], N 60% 5 RS 2 2 R G-
AR B AT BUE RS, 12 Tmage J 448
THBE D fa P e i R

2.2.8 ROS ACHRGM % “2.2.4” TR k540
HASER, EEERBES MBI EA
HoDCFDA IR FRM 1 6 2 h, TE96 BB
WY TS 15min, BURSEEDOL, TEBERRT
H.DCFDA, 7£ 10 ms g6 & T RAEEE, FI A Image
TG BT D fa S T AR

2.2.9 ARG LA Gt AR
PERLAN M BE 5 AT S0, 1% “2.2.47 WUR 750
Y\ 2 5IE R, IS BT AT =R R BRI,
BT IRA R PR 28 i Bk T E e, ff
B Sk —RA R A, EROLRMB ST
15 min, ¥WRAGRN, REREG, FENREAR
J R B, SRR Image T BAFGETHBES
o 4T i 2 G AR

22.10 BEEMEAPREAWRENRE %2247 T F
T Y 5IER, GG AR 30 R
f, WK, REBURE, URESARL 19
NAEFEEEK, IINBREERR, WK, (KR T
20, FIH BCA W5 &l e _Bidm R Ak .
2211 FEEBERII % “2.2.47 BURJTiE AL 4
2 i, AR “2.2.107 THT 7 vk & B 1R
53, FIBWARMRE, R & i o A I
ALT 5 AST 3% /7.
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2212 FAMPNBESIR ARSI d% 2247 EABESWHREARA, AR Autodock

WUR T 0 R 25 53R, G+ “2.2.10” Ti
THER SR G EAN, FERERREE, R
FG UL T ADH. SOD i1 &% GSH. MDA.
TG /K-F.

2213 ATHHESNT #2247 TN kS HE%
2y, W L h R S B T 96 L, f4L 1 R,
FEAT N B R d s B S0 1 h WlEEN I 5 iR
[P S e E 7 bU Y PSS e R

23 MFAIBFHR

230 RHEHLGIRI KA TCMSP F- G Al
Swisstargetprediction (45 FEFREL “2.17 K 4 5E 1)
ILAE ) FIHE 2 i85 GeneCards #4fs 2 Al OMIM
HdE e, LASCHET “alcoholic liver disease” i3k
% ALD B#E ;s FIA Venny 2.1.0 “F & 3RE iR
PR A A

232 TEEASTT KZERA A String 12.0
V&, EFER N (homo sapiens) JEKRIE, HES
-2 FFAH EAER  (protein-protein interaction,
PPD) M 4%, i&H Cytoscape 3.10.2 HAF%f PPI M 4%
AT, 38 CytoNCA 5 Cytohubba {7k
HAZ O R S A% OB R

233 HEMEREEXEFRHAF R 2P (Kyoto
encyclopedia of genes and genomes, KEGG) iHi{5
FERIAAAR (gene ontology, GO) IhREEHE 0T 1
H Metascape V& XA fEIT KEGG 1@t
GO Lhfe'E B0 HT. GO Thfe & S frah R A E 4
%43 (cellular component, CC)+ 4 I fE (molecular
function, MF) 54413 #2 (biological process, BP)
%H.

2.3.4 7 TXHEIT A PubChem V-G 3RAUZ
o R P S5 A s U (structure data file, SDF);
Wit PDB #HfE FESRINEE 55 PDB 0. B oe, £BR

F\*M”LJ@J\'L__J‘ull. JJJL.“"J“’:J.

—t T T
0 10 20
t/min

Tools 1.5.7 B, 43 A% & A AT KK 1 Fm
AEFREE, FHX G/ F AT AR T Ak
H, SRR 85, XEOR-Z RS S
(LR
2.3.5 Western blotting Wl 5& Bt b #1 HHAH G B R IA
2247 TR IR, B2 560, A5
30 B fr, FEEUEE F RN R IR . A
i e B R - S A T I B LUK, R
PVDF JE, IO 5%MiIa4Eg5E 0 2 h, ZallnA
AKTI1 (1 :3000). NF-kB1 (1 : 1000), STAT3 (1 :
1000). p-AKT1 (1 :1500). p-STAT3 (1 : 1000)-
p-NF-xB1 (1 :1000). B-actin (1:15000) —#i,
4 CHWEEIIA; TBST Bk 3 K, &KX 10min, JIA
PR P (12200000 FEPife Pt (1220000,
ZEimPFE 1hy TBST ¥ 3 X, &KX 10 min, A
ECL 22 R IR, R R UG AR A 5% i
EI%, FIFH Image J A0 bT 460 K JEAE -
24 ZTESW

K H] GraphPad Prism 9.4.0 #-3E47 Ge1t2% 4>
Br, BARLAX £ s oK, 412 5 b isia s R 307
Z3 M1 (One-way ANOVA) #3E47 i 2 120 #r
3 #R
3.1 ILAE B P DIER

REEIE. ST B T IR 15 R (1%
(base peak chromatogram, BPC), JLE 1. izH
MSDIAL 8 bt v 24 v 43 9 03 1% B8 e 4 e 4k
Y, P PREIRZE<2.5X1075, AL
EIULECEE KT 0.7 BIfe&Ed, SLEEEH 56 Moy
(£ D, Kk 54 21 i By a9 15
Bl KRR 10 B, ISR TS, AL
MR, HAEM K. BT E5REREMLEIL 10 Fh.
JIT %5 52 AL B D - X 45 2 B 22 43 HT

1 E A). fAABT B) RATH BPC E
Fig.1 BPC in positive (A) and negative (B) ion modes
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#F1 ILAERRSLEER

Table 1 Identification information of components in ILAE

B wmin A BER mTHR el RE TR
(mlz) (X107
1 1.160 & 3.5-F—@E  CioHiNsOP [M+H] 346.0547  0.61 135.030 5, 152.058 0, 346.055 2
2 1173 FriER CeHz07 [M—H] 191.0195 026 111.0082,155.9509,191.018 8, 192.022 1
31302 L-EBER CsH/NOs  [M+H] 130.050 1 5.77  84.046 4,130.050 8
4 1302 N-ZBE-L- AR C/HuNOs  [M+H]' 1900726 —3.42  84.046 4,130.050 8, 172.0609, 190.071 6
5 1302 L-BERR CsHNOs  [M—H] 146.0459 219 128.0345
6 1.523 5 CioHisNsOs  [M+H] 284.0989  1.06 110.035 1, 135.030 3, 152.057 8, 153.059 2, 284.099 1
7 3.057 3-FRIEAR K — C7Hs0: [M—H] 123.0452 —-1032  108.020 6, 122.035 9, 123.044 1
8 3.064 B K CoHe04 [M+H] 179.0339  4.19 123.0447
9 3.806 7-REFEER CoHs03 [M+H—H:0]" 163.0390 159 163.039 5, 164.043 0
10 4.341 WNHEER g CisHisOs  [M—HJ 341.0878 —1.00 135.0441,179.0349
11 5.004 HrG 4L 2 CyH3015  [M—H]- 5931512 3.20  297.076 4, 325.070 6, 353.066 2, 383.077 2, 413.086 9,
473.108 9, 503.118 8, 593.151 1
12 5.076 R CoH3O4 [M—H] 179.0350 —2.63 134.036 5,135.044 1,179.034 3
13 5.162 a2 4L3H 3 CyHs014  [M+H] 565.1500  9.08  295.061 4, 307.058 8, 325.073 3, 337.070 3, 349.069 2,
379.076 8, 391.078 4, 409.091 3
14 5333 H sty CoHas014  [M+H]* 565.1552 249  295.059 6, 307.058 5, 325.067 7, 337.070 4, 349.072 6,
379.081 5,391.086 9, 409.091 4
15 5.347 FEFG CisHis02  [M+Na]' 289.1200 -0.76 77.0405
16 5397 4HE-4"-O-FEPEH CoH3001is  [M+H] 5951658  0.72  283.060 8,295.061 4,313.070 1,337.071 5
17 5404 FF3EHE-6-C-HIH M -CoyH301s  [M—H] 593.1512 —1.74 282.052 3, 297.040 8, 311.055 2, 312.055 6, 431.095 8,
7-O-% i Hl 473.100 6, 593.151 1, 594.152 8
18 5.489 S4tHIZE-2"-O-FHi {1 CasHsO1s  [M—H] 563.1392 293 282.051 6, 295.060 2, 353.066 5, 413.087 0, 414.091 9,
e 443.098 4, 444.103 1, 563.141 2
19 5490 /3R F&-6-C-BTHAAHE-CosHsOs  [M+H] 565.1552  3.03  121.029 7, 295.059 8, 307.060 6, 325.070 8, 337.071 0,
8-C-F- 7.4 349.071 4,379.081 3,391.081 6
20 5497 BHARFEZ B CaHi0s  [M+H] 379.0812 071  305.083 9, 335.091 3, 336.091 2, 349.071 0, 350.071 8,
379.081 6
21 5504 4-FHEE R CoHs03 [M+H]* 163.0390 —2.82  91.056 1, 119.049 4, 121.029 3, 163.039 4
22 5725 HEBETH CoH2sO14  [M—H]” 563.1392 021 295.060 4, 353.065 6, 443.095 1, 563.140 4
23 5.874 BROFH CyH301  [M—H] 577.1583 —5.30  353.065 1, 354.048 3,383.076 5, 577.153 9
24 6110 5T CyH3016  [M—H]" 609.146 1 049  271.023 1, 300.026 4,301.011 0, 609.145 6
25 6175 HEE CoHe02 [M+H] 147.0441 823 77.0407,91.0559
26 6217 A4t CaHx010  [M—H] 4310966 332 281.042 6, 283.059 3, 311.053 9, 312.058 0, 341.055 3,
431.097 1
27 6.353 &R C2iHx012  [M—H] 463.0870  1.10  300.027 0
28 6403 BEE CioHsOs  [M+H]' 193.0500 197 165.058 6, 193.050 4
29 6.403 A8 HIR CsHeO4 [M+H] 167.0339 239  121.029 4, 149.024 3
30 6.502 FRKEHRE CuHz013  [M—H] 521.130 1 0.46  133.028 2, 135.044 3, 161.023 3, 179.033 6, 197.044 0,
323.051 1
31 6.703 Pl ZLHEm I CisHNOs  [M+H]* 3121231 -1.67 117.033 7, 124.897 7, 149.023 0, 145.029 1, 177.054 1,
312.123 0
e . 109.028 5, 197.044 3, 277.049 7, 293.043 6, 295.060 2,
32 6.809 FHIYR A CoxH22010 [M—H] 717.1461 -0.25 321,039 1, 339.049 8, 519.092 0
33 6.852 WA CoHs02 [M—H0+H]" 131.0491 14.73  103.0554, 131.050 2
S, [M—H] 135.044 6, 161.023 6, 162.027 0, 179.034 2, 197.044 7,
34 6.909 WFIEE C3sH3016 719.1617 136 341,067 4, 359.077 5, 719.161 6
35 7.002 B CsHx01s  [M—H] 609.1809  4.10 609.183 5
N, [M—H] 72.993 5, 123.044 2, 133.028 6, 135.044 2, 161.023 6,
36 7473 WEER CisH160s 359.0772  3.06 179.0342, 197,044 5, 359,076 3
37 7.487 6-FESL N CieHOs  [M—HJ 267.0663 -1.35 2229699




. 1356« F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4
£1 &)
— —
8 wmin ke pER ETmR Tl RE pEean
(mlz) (X107

38 7.858 SR B C36H30016 [M—H] 717.1461  0.17 109.028 8, 185.023 3, 277.049 6, 279.029 2, 295.059 9,
321.040 3, 339.050 5, 519.092 4

39 7.858 WEE CieH1206 [M+Na]* 323.0450 —1.70 323.0392,324.058 7

40 7966 AME CisH1004 [M+H] 2550652 4.67 255.066 1,256.068 5,257.072 3

41 7966 BIREFHMEE Ca6H28013 [M+Nal* 571.1400  6.43 571.1426

42 7966 HIRE-6"-O-KBEH  CasHasO13 [M+H]' 549.1600  2.68 549.161 4

43 7966 6-HIEFEER CioHsO2 [M+H] 161.0600 —2.73 161.060 7

44 8.344 JICINEERR CoHsOs [M—H.0+H]" 163.0390  4.78 89.040 5, 107.050 7, 117.034 4, 135.045 0, 145.029 8,
163.039 3

45 8515 aFELIR CioHi100s [M+H—H,0]" 177.0546 —0.56 145.028 2, 177.055 3, 178.057 4

46 8551 RFELWH CisH1607 [M+Na]* 367.0800 —19.56 103.055 2, 335.071 5

47 9.000 HFEX CisHpOs [M+H] 289.0718 031 107.050 7, 149.023 9, 167.034 4, 195.021 9, 215.071 6,
243.064 6, 272.051 1, 289.070 1

48 9.001 3,4,5-=FRIAKH L/ CoHioOs [M+Na]* 221.040 0 23.12 91.044 6, 102.048 6, 107.050 7, 119.050 1, 133.028 7,
135.044 0, 147.043 2, 163.039 7

49 9242 FFEMTE C2H30014 [M—H] 577.1563 —1.70 577.1533

50 9721 BETH C17H26010 [M+Na]* 4131400  6.51 413.1421

51 14.437 KR B CoH1003 [M+H]" 167.0707  2.69 55.937 1, 77.041 2, 91.055 3, 115.055 0, 119.085 9,
121.029 2, 149.061 1

52 15343 3-FIENER CoHsOs  [M+H] 165.0546  6.18 91.0560,119.050 5

53 15343 KEH C2iH209 [M+H] 417.1200 11.34 91.056 0, 128.064 5

54 15345 HHR CoHsOs  [M+H—H:0]" 147.0441 571 91.0560,119.050 5, 129.070 1, 147.045 1

55 18319 MMEZ C20H220s [M+H] 359.1489 —9.86 335.196 0

56 21.293 LRREE CisH»02 [M—H] 2792328 021 84.930 5, 100.930 3, 116.927 9, 117.927 4, 160.841 2,

162.838 8,279.231 7,280.234 0

32 HOHEITHRER

3.2.1 ILAE ifsztE%%¢ & 2-A s, 4 ILAE
JREIRIEN 146 png/mL I, 48 h 1N, % RRILH
HERNKE. B&5T7 R . HE ILAE IKEZHE
B2 292 pg/mL, 10.00%[" % # HIAET. . TLAE K
FERT 584 pg/mL, 50 BE 5 H G 1 25 Hh 5 i
BN AT N, JETEEI . B S 45T 438,
584 pg/mL ILAE #b¥ 72 h (EESN 86.67%.
876~ 1168 ng/mLILAE #b#4/fh 96 h, BE i K&
s, FME LSS ILAE JREIREEHIAE 146
pg/mL K LPLR .

3.2.2 EBRETRIE W 2-B FR, YRR
BN 2.0%K LLRRS, 48h N, 4RI I R
MEE BESIT AR . WE CEARFR S B8 N
2 2.5%, 36.67%MhaHBIIET, AP A I
BHE D SHIERFEITRN, AEE N 4O

AR EOLF] 3.0%, PELf 48 h J5AHAET.. PES
45T 1.0%- 1.5%- 2.0%CFEAFE 72 h AEGFERN
100%- 100%- 96.67%. 2.5% B34 96 h, BT
D KEAETS, AEFRN 30%. 2.0%BEREH i
BEUR, BB ORI i B S f A 28, R 5 5
55 R IE R AR B HITE 2.0% 4 LU R .

HAEZE %

20+

- [

-8 146 pg'mL™!
=292 pg'mL™!
—¥-483 pg'mL"™!
——-584 ug-mL™!
—=876 pg'mL™! 1%
——1 168 pg-mL"!

T
24

J 0 ' |

8 7 9% 24
t/h
2 ILAE (A) F1ZE2 (B) %f 4 dpf IS & 96 h N4EFRA

& P
t/h
= (n=30)

Fig.2 Effects of ILAE (A) and ethanol (B) on survival rate of 4 dpf zebrafish within 96 h (n = 30)

—o— it IE

- | 0%
—— 1 5%
—=2.0%2 0%
-2 5%
—T3.0% 2



F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4

* 1357 »

3.23 ILAE X RSB SR E Mg W
bW SR BE S £ S O o B AESR A e AR, HIE
MRS TS, PP ILAE X 2BE SR Sa R E
s, WK 3 R, OREERSH S aRE T
W, PR BRI R (P<<0.05), FFIEAS
RN (P<<0.001), BFEE 3N ISCAE IR [ A48 K
(P<<0.001), Coff/K . 2K IEH 78<; ILAE 4t
T 5 e a0 B S U S KB S R R A B e i
JEABREE, Hrb 146 pgmL AEF L EER
(P<<0.05. 0.01), H.ILAE #4525 4H 35 Re e 3t on
FIEFIR (P<0.001),

3.24 ILAE Xf COREVS S B £ A os BEAZ AL 1)
o anpE 4 fow, IR BE T A A B T A A

e, MR RAZ B LG, HEBIRA L, IF
A RENRDI W, SIS
R LR, ILAE HAMAS R, 255 2 i A
WD, SEESUR R — e A E A O

3.2.5 ILAE Xf CBET5-S I B L £ JH A S 5 AR 28 1
oM AL O Bt REES S B I £ I IR T A
FNEOL, PRk S AR/ MR =R KT
WE S fras, X REZHBE S AR gL e AR N, B
BORRA . (ECREET T, BRI EMER, B
ARG K (P<<0.001); #2525 2 35 e s B 1
JH B P S AR ) o, BT AR/ (P<<0.001).
3.2.6 ILAE X} 415 S BE S AR ROS FRR Y
S CRE AR W) O B A BRI AME,

A
ILAE 73 pg'mL™"! ILAE 146 pg-mL™" VN
B C
- D 54 Hith
6 i 15
; E 4] Z 104 " seskk
~ i =S skokok
glé = E seskk
= 9 i
H K 24 =5
t = =
2=
0 0

SR BERL 36 73 146 K KHIE
ILAE/(ug-mL™)

1
MR OB 36 73 146 K KETE
ILAE/(ug'mL™")

SR R 36 73 146 K KETER
ILAE/(ng'mL™)

AR RIREE (X200, OPRCKIARITE, SOPRCXISRR IS B-J S AR R R, C- S A E ] i

g9 DL MmN R R SXERA LR *P<0.05 #P<<0.01

THEM.

##p<0.001; SHRALLE: "P<0.05 “P<0.01 *"P<0.001,

A-phenotypic schematic of zebrafish (x 20), with red demarcated area indicating liver location and green demarcated area indicating yolk sac location;

B-quantitative results of zebrafish liver area; C-quantitative results of zebrafish liver opacity; D-quantitative results of zebrafish yolk sac area; *P < 0.05

#P<0.01 *#P<0.001 vs control group; "P<0.05 **P<0.01

"*P <0.001 vs model group, same as below figures.

El3 ILAE MZESFSHRDEXEHNFM (X+s,n=10)
Fig.3 Effect of ILAE on development of ethanol-induced zebrafish (X £ s, n =10)

ILAE 36 pg'mL"!

i

ILAE 73 pg'mL"! ILAE 146 pg'mL"!

4 ILAE X ZEF SRR DB FAEREELHFNE HE, X60)
Fig. 4 Effect of ILAE on pathological changes in liver of ethanol-induced zebrafish (HE, x 60)
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N
94
]

it

[
(=}
1
*
*
*

P

—_ —_
=] W
1 1

AL O etaTmAl (X 10%)
T

o

=]
1

I
SR B 36 73 146 K KBIER

ILAE/(ug-mL™")
500 um

5 ILAE X ZESiF SN D& FTAEAE BRARZRIFM (X20; X+s,n=10)
Fig.5 Effect of ILAE on lipid accumulation of ethanol-induced zebrafish (x 20; X+ s, n=10)

ECEENHE ST, Y aikNSRAERMNEL, 7T
I A0 5 R AL B4k ROS /KF. Wi 6 s, 5
o R 2 A, B2 2 2 ' 0 B N 25 v (P<<0.001 )5
SRR LT, R B E R (P<
0.001), K] ILAE REWS FRARHE D 44 P A0S
KF, 9> ROS IAE SR

3.2.7 ILAE X ZBE5 S I B £ 44 oy At ks 41 A
BRI B DR b b A BE 1 fa R AT %
FEAH ISP BB, W 7 s, EOBES
T, PSRy IR R g e R A M O, S X
MR LR, A% E G, SUOLmEn (P<

X

ILAE 36 pg'mL"!

ILAE 73 pg'mL"!

ILAE 146 pg'mL"!

KEETER

0.001), FE/RBEE RN AEE RIS SHEAIH
LA, S2h 2458 B fh A Py R 4 i SR AR A R
FAL (P<<0.01. 0.001), B ILAE fefigidid i
/e R A i 2 B SR AR R kR A I N, A —
SEMIFLRAER

3.2.8 ILAE X ZRE 3 BE L fa ik Py AR AL FE AR 11
s e 8 fR, SXTRRA LR, BB
&N ALT 5 AST 3G /B3 T 5 (P<0.001), [k
REAEAF 4, SRR, ILAE (73, 146
ng/mL)ZFI/K € E K HBE S ik )y ALT 5 AST %
J1 R ERL (P<0.05. 0.01. 0.001), F£I ILAE %}

807

Liiiiid

5’

B sk
n T
Q

~

R BER 36 73 146 /K KEIER
ILAE/(ug-mL™")

6 ILAE X ZEFESHB D& AR ROS KEMFN (X10; X+s,n=10)
Fig. 6 Effect of ILAE on ROS level in ethanol-induced zebrafish (x 10; X +s, n=10)
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ILAE 36 pg'mL"!

ILAE 73 pg'mL"!

ILAE 146 pg'mL"!

KKETER

S
ok

LiE7)

—_
W
1

it

—_
(=}
1

o
n
1

rh LA N 5 G T AR/ mm?

(=}
1

SR AR 36 73 146 K KHIE
ILAE/(ug-mL™")

7 ILAE X ZE2iF SHIBE D & AR MR AR E RSN (X10; X+s,n=10)
Fig. 7 Effect of ILAE on neutrophil infiltration in ethanol-induced zebrafish (x 10; X + s, n=10)

209 50 40-
* i
~ 404
Ton 154 P 7:0 *E ok i 304
- T dkk
g’ =3 309 =) 20 e
5 104 = & 207
< v 204 < sk
< :E *
54 104 il B
0- 0- -
S B 36 73 146 K KEIE YR B 36 73 146 K KHIER XHE B 36 73 146 K KHIE
ILAE/(ug'mL™") ILAE/(pg-mL™) ILAE/(pg-mL™)
60 107 50— 2.5+
. s - i
= = o 8 B o 40 = 2.0
on [
g 404 =y i o s o *
£ £ 6 £ 30 oo B ol o
s = : :
E | 8 4 2 20+ £ 1.0 ok
] 20 n < G
21 S 104 T 0.5
0- 04 0 -

XHE A 36 73 146 /K KEIEK

ILAE/(ug-mL™") ILAE/(ng-mL™")

8 ILAE X ZEZiF SN D &k 4 Listn

SR B 36 73 146 K KEIER

MR B 36 73 146 K KETEK
ILAE/(ug-mL™")

X 36 73 146 K KHIR
ILAE/(ug'mL™)

Y88 (X +s,n=230)

Fig. 8 Effect of ILAE on biochemical parameters in ethanol-induced zebrafish ( X £ s, n =30)

LEEE S BA R ER . SXHRA A,

A2 ADH /K23 R (P<<0.001), RHIEL
BEEAE T, SHAEPE S i E N K& ADH; 5
R LUAL, &4 243 RR 2 2 HH] ADH FIVHAE
(P<<0.05. 0.01. 0.001), FHH ILAE RERS 4Bt
RN CEEAREIRE T, Yl 2T S ARG T 3 1 5
Mo [FIR, ExT R LR, A2 GSH /KA1 SOD
PUEALERHE /3% FF% (P<<0.001), MDA 5 TG

KT EFETHE (P<0.001); SHEAILELE, ILAE
(73. 146 pug/mL) ZHAIK ©#I FK4H GSH /K 2 3%
ThHE (P<<0.05. 0.01), MDA 5 TG 7K & 3 41K
(P<<0.05. 0.01. 0.001), 7K K#jZ4] SOD ¥ /1
A (P<0.01), FW ILAE ReWkPirh 2115
SHIEALRE, WD BN S BRI R
329 ILAE X S5 T B 47 8 % 1 52 0
WE 9 fr, SxtiRAEE:, ELEHFESTT, A
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ILAE 73 pg'mL™! ILAE 146 pg'mL"™!

KR 3

Liiiid

&7 SE B/m

WG R 36 73 146 K KE[EH

ILAE/(ng-mL™)

A-FEDfIERE | h AIEEIPULE, ALK RRINEES), SELFNARTESS), BOLFKREEIZZ); B-HSMH 1 h NIZE)SHERE.

A-movement trajectories of zebrafish within 1 h of modeling, with red lines indicating rapid movement, green lines indicating medium-speed movement,

and black lines indicating slow movement; B-total movement distance within 1 h.

E 9 ILAE X ZEFESHRDSEITAZMNEM (X£s,n=10)
Fig. 9 Effect of ILAE on ethological alterations in ethanol-induced zebrafish (X £ s, n =10)

HPE L b TR A RS, Sl R 0
o, sk, SEshiEEEEn (P<
0.001); SHERIAILEL, KA AHBIREDE DS &
PIMATIRTS, PRI ZE R, S Ia 3 B 2
b (P<<0.05. 0.001), FH] ILAE HA & RN
¥ AR

A

3.3 MEHBF NS LRI R

330 ACAEBE RIS Mg R BB Swiss
TargetPrediction 5 TCMSP #i#i /%, LA 2IMLEW)
1 55 671 4~ . GeneCards U4 E 455 OMIM %47 22
LRGP R 340 >0 FIH Venny 2.1.0 ¥ 65, 3K
AW E TR 76 4 (B 10-A). FJH Cytoscape

Salvianclicacid B | =
Guanosine (+)-Pinoresinol

ASERE SR B B-HEAHT 10 B OHE A C-PPIZEIE; D- “pisr-4E sl W45,
A-Venn diagram of intersecting targets; B-top 10 core targets; C-PPI network; D-“component-target-pathway” network.

Bl 10 ILAE i(ZE ALD MRS 547
Fig. 10 Screening and analysis of intersecting targets for ILAE in improving ALD
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AL TSV X, 453 PPI 2% (& 10-C),
BEREOR, BB, FoRH MBS, EEREE
. AR, REZHEER BRIEFR. FENG.
2R, aUFTEEER . WRRER . 6-FF 3L i behy

MMEER 5 722588 ORI L (R 2).
DL RS, 13 AKTL. 52 (insulin, INS).
8 [ (albumin, ALB). F 4l i/ %-6 (interleukin-
6, IL-6). 88 53 (tumor protein 53, TP53).

2 ILAE E(ZE ALD WL S
Table 2 Core components of ILAE in improving ALD

MEBLZ B2 4K o Cestrogen receptor o, ESR1). JiegER
BEIK ¥ (tumour necrosis factor, TNF). 3 574K [A]
T34k (epidermal growth factor receptor, EGFR).
STAT3. NF-«Bl N#E4HT 10 FIZOHERD (& 10-
B)o “Higr-#E I P2 E L 10-D.

3.3.2 KEGG 5 GO Uit ‘& 1T s R
733 20 KA FERT KEGG RUiE (K 11-A),
BERR AR B = AT IR
W5 E A Y B AR TG TE 05 2K o (perixisome
proliferator-activated receptor o, PPAR0) S5, &
W ILAE W] g/ H] T X L8 IH B R 2508 ALD. %

==} > [m=}
T J%5y CAS 5 Bl = -
1 EF7ES 480-40-0 22 F HIEBEHEA AT 20 610 GO EHE 4T, BP A%
Bt e G ey
I 2368214 2 SRS S AR R 1 RS R R
3 HRIEA R 20283-92-5 20 NETETURN S p1n Vb VR e [ b A
5 PR TE MR I TR L TS SRR T S
4 Ay 35354-74-6 19 DA - .
27 7N AR oy el
5 i zs 491-54-3 19 MF BRI T2 R G AR, Préaie
6 [T 5 537-98-4 17 WL 22 R EE A B B BB (mitogen-activated
7 I JFRIR 463-40-1 16 . A -
g - P A S B 93176.00.2 4 protein kinase, MAPK) %14H4%; CC WIEZARE &
SH o A A Nt =t
9 NLE TS 331-39-5 14 Yy, ol E e, TEAIEEIAR. gl sh AL R
3 = Wer, 2 = - - .
10 THEFGH 93-35-6 12 s 4] GO B AR AU, I 11-B~D Fi.
A pathways in cancer | o B positive regulation of phosphorus metabolic process o
AGE-RAGE signaling pathway in diabetic complications response to xenobiotic stimulus ®
lipid and atherosclerosis - cellular' response to_ nitrogen cor_npoqnd ®
chemical carcinogenesis-receptor activation - positive regulation of cell migration
insulin resistance - regulation of miRNA metabolic process —lgP
imer di “leP Ilul to lipid
Alzheimer disease - . cellular response to lip I
longevity regulating pathway - I 30 regulation of inflammatory response 30
thyroid cancer 4 circulatory system process 25
transcriptional misregulation in cancer ! 20 . regulation of growth 20
Apelin signaling pathway | 10 regulation of small molgcule me;abollc prlocesls
AMP signali thway ! response to decreased oxygen levels Y
¢ S|gnab|i!;e4g£acre\:i/2¥1 ] SR regulation of hormone levels FEREL
calcium signaling pathway - . ) ) _behavior . 15
Parkinson disease - ® 10 regulation of reactlve' oxygen species metab_ohc process 20
metabolism of xenobiotics by cytochrome P450 . ®20 regulation of apoptotic signaling pathway 025
serotonergic synapse - ®30 cell activation 030
natural killer cell mediated cytotoxicity 1 gland development
maturity onset diabetes of the young . glucose hOmeO_Sta_SlS
PPAR signaling pathway - . . response to radiation
amyotrophic lateral sclerosis - negative regulation of response to external stimulus
0 20 30 20 25 30
enrichment enrichment
¢ transcription coregulator binding ° P vesicle lumen - [
protein-folding chaperone binding ° mclmbranc r]aft: ..
carboxylic acid binding ° L. recelp or Complex
phosphatase binding ® transcription regulator complex - ~1gP
kinase regulator activity P ~lgP lytic vacuole - 125
protein domain specific binding 12 . postsynapse 10-0
histone H2AX kinase activity 10 . ficolin-1-rich granule - .
cytokine receptor binding external side of plasma m;mbranc { 7.5
protein kinase binding 8 . cell leading edge - 5.0
oxidoreductase activity 6 perinuclear region of cytoplasm - 25
protein homodimerization activity endocytic vesicle - .
protease binding R . _ distal axon- FE R %
14-3-3 protein binding . 3 endoplasmic reticulum lumen - . 3
antioxidant activity 6 cell-cell junction * 5
integrin binding 9 peroxisome 1 ® 9
amine binding e12 extracellular matrix - ®12
insulin-like growth factor receptor binding neuron projection cytoplasm -
general transcription initiation factor binding PML body -
NADP binding focal adhesion -
MARP kinase kinase kinase activity transferase complex, transferring phosphorus-containing groups +
6 8§ 10 12 5 10
enrichment enrichment

A-BER B 4T B-GO BP 40T C-GO MF &40 #47; D-GO CC B T.
A-pathway enrichment analysis; B-GO BP enrichment analysis; C-GO MF enrichment analysis; D-GO CC enrichment analysis.

11 ILAE (% ALD ¥ KEGG 5 GO &4
Fig. 11 KEGG and GO enrichment analysis of ILAE in improving ALD
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333 I TRIHEAR 4R ORE g e R As
WL HEN—-5.0~-9.6 kcal/mol (1 kcal/mol=4.182
kJ/moD), FEZ LI SRS G I H0E. RYE
SCHRIRIE, 454 B <—4 kcal/mol I, HAH L5515
gEE e <—Skcal/mol i}, &5 VEMEEGE; 45EHE<
~7 keal/mol B}, &5 1 MER RIS,

SEEER (F 12-A) T, 42 HEEEN
Wik, 54 HasETEERGE, 4 HEEGEME. X
R<-9.0 keal/mol I ECAE-3Z2 062 S )iEAT AT AL,
WKl 12-B~D Firs, KIAEY) 5% 08 55 2 8]

A 254 18/ (keal -mol™
S o N
sz2xz [N HRREREN -
sene ]l N DE
IOl BN B
vz I HETHE .
JRAFTHLR | 2l I
wim 0 [l M "
e | N [
IR -9
TREFGE - . ; ‘
- LM e Qo B, =
RN = %
¢ [
CoaV S
(\W & ~-\_ g
v G \,\
,')’
1‘/ =J

oA TIER:, A6 RGE, hEERA
A% R T AW FEIE AKT1 25 1Y ASN-
204 . SER-205 JERUAHEHAEH , 456 6t N-9.6
kcal/mol. i 7RI it AKT1 K [/ TRP-80. THR-
211+ ILE-290 JEHAH HAEH , 45 & 6 8-9.2
kcal/mol., Ki%#ERIET EGFR K M) THR-854.
MET-793. ALA-743 JEEMH HAEH, 4568E8-9.2
kcal/mol, KB ILAE w]fg 2 /EH T AKTI.
INS. ALB. IL-6. TP53. ESR1. TNF. EGFR. STAT3
5 NF-«xB1 %54 fiR I ALD.

I)B

Ay TRHEEE G RERE (1 keal'mol ' =4.182 kJ-mol™"); B-HM#K-AKT1; C-REIEHIR-AKT1; D-EIA#IZ-EGFR,
A-heatmap of molecular docking binding energies (1 kcal-mol™' = 4.182 kJ-mol™"); B-chrysin-AKT1; C-rosmarinic acid-AKT1; D-rosmarinic acid-EGFR.
Bl 12 #BlRYSRLB RS FIHEER

Fig. 12 Molecular docking results of core components with core targets

334 ILAE X 4P S BE S aik S EER
IR G 13 B, SATHRZH bR, Y ZH B
RPN AKT1 & A KRR IR IE KT B
FBE% (P<0.01. 0.001), NF-xBl 5 STAT3 EH
KR A M Rk KT B2 T (P<0.01.

0.001); SR LS, ILAE HFIE4l AKTI & A
FeikoKFRETE (P<0.05), ILAE . mAE4
AR REI R A p-AKT1 FEARIBKPFEE & (P<
0.01. 0.001), %2440 NF-«xB1 & [ARIE KT BE
A% (P<<0.05. 0.01. 0.001), ILAE 1. miil&
ZHAIIK K # K4 p-NF-xB1 5 [ %5 /K T & 2 K

(P<<0.01. 0.001), ILAE ', m7&4 STAT3 & A
FIEKT 52 K (P<0.05. 0.01), ILAE 75
HANK CET KA p-STAT3 2K [ # A /KT 8 25 A
(P<<0.05.0.01). M ILAE m[i@it 75 AKT1/NF-
kB 1/STAT3 {5 5@ % 0 L5 5 I BE S f JF 445 &K
FERAEM IR ER .
4 g

ALD {EHHFE A& R 1 ITE I A 3L DA 6
. HATAINE ALD KAEHLE AR T N\ a1
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Fig. 13 Effect of ILAE on expressions of related protein in ethanol-induced zebrafish (X £ s, n=5)
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