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(FZE) BRI KA L GEE o FERARLE G LI R /R E AL 7 IE 3% %F?%«T(autlsm spectrum disorder,
ASD) ey A FIHLH], Foik 3t TCMSP 34 B FK U vkt 3 AL 8 4 2078 M R 2 B3 B 0y 88 35 ) 5 K., ¥ 2 GeneCards ,OMIM
DrugBank ##% BEFREX ASD 7 #E 3L I o bR 8 3L I ] 6 B B 5 5 Al STRING #038 FEAR #E X 4 88 45 PP % ; ] Metascape 3t
¥ JE 3tk 4B B HAT GO Th A KEGG 5 5 # 5 ' £ 05 A Autodock P 3 A% 10 B8 f RS sk M AL R 2 34T 2 F X8, 3
A BT .k 8 R SPF A SD Z R, Ml A ZE AZ RA(1 R)FAEAF R4 (T R), R I E 4T 7 X 8 44 (valproate, VPA ) 3
M, TFEEAE A ASD AL I 30 RAEMAT R, AL AR R4, EA L D Af b b KA B4 ARFREREFR, A
FEA A6 R, PHE P EARALH T AR EAETR 075,153 gk EEHELEF DA THEAE DA 1 480 [Ukg
HE AN FAATEEAEEAET, WTH 1AM EETH2E, XA AL LE U LRFAE AR F I ELISA
A A 1T B I AORE S A R B8 3% 3B (glycogen synthase kinase 3B,GSK3B).B—-%E1 % H (B—Catenin) A& ; Western blot #:3] &
HAF R LR F B—Catenin i 28 j1. 3% 4 J7J% 2 [ (cellular myelocytomatosis oncogene,c—-Myc) 20 f B #] 2 & D1(cell cycle protein
D1, Cyclin D1) & B Rk AT, SR ANk AL T k35 74 ANEE RS K 205 M 25488 22 H |3 903 A ASD R sr k|
127 R4 B ROE B B a(protein kinase B o, Aktl), & 48 jl /) % -6 (interleukin— 6,11-6) | & 20 i/ 1 (interleukin-1, 11—
1) Ji# 37 76 (tumor necrosis factor TNF)%%?‘@%E,EO GO T8t & % B £ B H T ANLER 644 i 28 0 RRL | % Ak ) | R ik
& #h 23% JZ R E 5 % KEGG % & £ B 7 H4% TNF & B F «B(nuclear factor-kB, NF—«B) Wnt %5 5B % HF 4R D
T, NRMEA TN RELST EHCEE Akl EWRE, W LRERE T AN KN R HEAL EEZDARTYH
P BHAEATREREER | R EHETEEAP005);5H 2 FE, EEFDARFHR T BAEAEMMEAER 18
B A ZE K (P<0.05), ZEHXHAWMNRNE SRS ELEZDAFFAR P BHNELATRERBAR 2WHEAE TRz 4
(P<0.05); 42 2 BB AR D AR FHK P H A EAEMME £ R 2ty FZE K (P<0.05), 73 Ll & R487 6T B, F K,
R 4 B R AR RO S X B B AR S (P<0.05) , A F D A B R B4 E B K BRI An (P<0.05), HAER 4tk 4
EED AR P E B GSK-3B AP 75 (P<0.05),B-Catenin K -F 1% (P<0.05) ,B—-Catenin .c-Myc & & % 15 8 4 (P<
0.05); # i & 4L Cyclin D1 & A RIK B (P<0.05), ZEIL AR E AT A H0AE Wnt 15 58 5, & VPA 1 319 ASD 1 Rt
AT H VERRA,

(K$BIA) W48 232 % o F o 85 5 ok 38 AL IARE 38 A 1958, Wint 5 5 3 3%
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(Abstract] Objective To explore the potential mechanism of action of Liuwei Dihuang Pill (LWDHP) in treating autism
spectrum disorder (ASD) using network pharmacology, molecular docking technology, and animal experiments. Methods The active
ingredients and corresponding target gene information of LWDHP were obtained through the TCMSP database, and ASD disease
target genes were obtained through the databases of GeneCards, OMIM, and DrugBank; the above target genes were intersected with
Venn diagram, and then the STRING database was used to construct the PPl network of the key targets; GO and KEGG
enrichment analyses of the key targets was performed using the Metascape database. The Autodock software was used for molecular
docking of the core targets and active ingredients of LWDHP. Animal experimental verification: Eight SPF SD pregnant rats were
randomized into blank pregnant rat group (n=1) and model pregnant rat group (n=7) which was modeled by intraperitoneal injection
of sodium valproate (VPA). Thirty neonatal male rats conforming to the ASD disease model were selected and randomly subdivided
into model group, vitamin D group, high—, medium—, and low—dose LWDHP groups, meanwhile, the neonatal rats from blank
pregnant rat group were selected as blank group, with six rats in each group. Low—, medium—, and high-dose LWDHP groups were
given 0.75, 1.5, and 3 glkg LWDHP suspension, respectively, vitamin D group 1 480 [Ukg vitamin D drops, and model and blank
groups an equal amount of normal saline, once a day by gavage, continuously intervened for two weeks. Then, three-box social test
and open field test were conducted to evaluate the social behaviors of rats. ELISA was used to determine the levels of glycogen
synthase kinase 33 (GSK3B) and B-catenin in the hippocampus of the neonatal rats in each group; Western blot was used to
examine the protein expression levels of B-catenin, cellular myelocytomatosis oncogene (c-Myc), and cell cycle protein D1 (Cyclin
D1) in the hippocampus. Results A total of 74 active ingredients and 208 drug target genes of LWDHP were obtained, as well as
3903 ASD disease target genes and 127 key targets including core targets of protein kinase B a (Aktl), interleukin-6 (IL-6), interleukin—1
(IL-1), and tumor necrosis factor (TNF), etc.; GO function enrichment showed that LWDHP mainly acted on cellular responses of
organic nitrogen—containing compounds, postsynaptic membranes, and postsynaptic neurotransmitter receptor activity, and others; KEGG
pathway enrichment showed that it regulated signaling pathways of TNF, nuclear transcription factor-kB (NF—«B), Wnt, and others;
the molecular docking showed that the active ingredients in LWDHP could be structurally stable with the core protein Aktl.
Animal experiments showed that in the test of social ability, compared with blank group, the neonatal rats in model group, vitamin
D group, and low—, medium—, and high-dose LWDHP groups had shorter contact time with unfamiliar rat [ (P<0.05); after 2 weeks
of administration, the contact time with unfamiliar rat I of the neonatal rats in vitamin D group and low—, medium—, and high—
dose LWDHP groups was prolonged (P<0.05). In the test of social novelty, the neonatal rats in model group, vitamin D group, and
low—, medium-, and high—-dose LWDHP groups had shorter contact time with unfamiliar rat Il compared with those in blank group
(P<0.05); after 2 weeks of administration, the contact time with unfamiliar rat Il of the neonatal rats in vitamin D group and low-,
medium—, and high—dose LWDHP groups was prolonged (P<0.05). The open field test showed that after treatment, both the total
activity distance and activity distance in the central area of the neonatal rats in low— and medium—dose LWDHP groups increased
(P<0.05), and the total activity distance of the neonatal rats in vitamin D and high—-dose LWDHP groups increased (P<0.05).
Compared with model group, vitamin D group and low—, medium—, and high-dose LWDHP groups showed higher GSK-3f level (P<
0.05), lower B—Catenin level (P<0.05), and reduced protein expressions of B—Catenin and c¢c-Myc (P<0.05); the protein expression of
Cyclin D1 in low—dose LWDHP group decreased (P<0.05). Conclusion LWDHP can effectively regulate the Wnt signaling pathway,
and improve the social behaviors and reduce anxiety of rats with VPA-induced ASD.

(Keywords] network pharmacology; molecular docking; Liuwei Dihuang Pill; autism spectrum disorder; Wnt signaling

pathway

PIHUAE 1% 22 B (autism spectrum disorder, ASD) PekidE, JLEE ASD KIREN 1.5%~2% , Hodb 51
) LEEE WA T RE R A B REER AR LER 4 45 045k, JLE ASD AR 2B
L, FERW AR AT HELZIRIGE  4E E TS B2 E ROk e ASD KZ 8L



2024 45 44 5

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn 187

BUAE R AN BT AT 2 > FULARRE T, 45 5 E F
FEaH R UTE UM, ASD FGIRARR 2 2%, L4
5, REERFFEZ 2T ASD SR R 2: 158, %1 ASD 1
N R EE 22 | (G PR 2 ML 1 oA 52 4 B S,
HAT, M ICE T ASD U IERARERLZ4 , ASD I IR
FeI N WO RAEA 8 B S T PES i ASD 9 2Y
PRBTT R EBRIE I B2 EVRYT ASD [ HAA Ml
FRROIEH, TRIGHEIZIAN ASD ZHER A FFE
IF R P38, LR PR v B B E Ay 5 DL I 2
Zk /S R B UG YT . PR, ASA 5T R FH N
25 23 2E RN A3 F X e B R R 5T 7S WK b ¥ ALIR T
ASD HIHLHIIFINLASE R BGIE , Sy ASD (4 )R 7 12
Ht—2 AR

1 AREHZE

L1 ANBREAB R FER S RAEAERiFE

K H TCMSP %4#& % (https://old.temsp—e.com/tem-
sp.php) , L SR B AL Bl B IR BE L2y 4t
FHEE BEYS ARES BTG TR , TR R 6 M A3 (A
N AR PR R 1 E IR AR R B (oral
bioavailability, OB) =30% 25244 (drug likeness,
DL)=0.18, FHz ] UniProt 04 % (http:/www.uniprot.
org/ ) e 7SR HE B AL 245 0T PR o3 IR R AR 18—
A UniProt KB #7454, FRAE W) FI 4 “Human” | B &
RGN TR R “Reviewed” , e 245 26
N FESE R E
1.2 ASD tHXIBAIFIE

£ GeneCards 57 (https://www.genecardsorg/) |
OMIM %4f2 1% (http//www.omim.org) DrugBank $45 /%
(https://www.drugbank.ca/) , A “autism spectrum dis-
order” y CHEIA] | 43 HIHE R IF 5 ASD AHOCHY BT
AR M 2 E A M A 53 ASD (A SGHIE A
1.3 XKBWIMEIE

I 5 BT S M b 2 AUF ASD 9 8 5 PRl 52
4 RIZSHIEE LAY FASD Y JCHER S, FIIFHSTRING
BAEE (hitpsi//en.string—db.org/ ) B 7. JCHEHE 5 PPI [
2 A3 RS EAL T ASD A% O
14 BEHSH

PR 5B T Metascape BRI (https//metas-
cape.org/ ) #4T GO LI e MIKEGG {5 5 3 i & 4 43

Br, BRAE W R4 “Homo sapiens” , 23 BI0e A5 5 7
(biological process,BP) 4l i 443 (cellular compo-
nent,CC) /3T Ui (molecular function,MF) & KEGG
HEATE T, E SR P<0.05,
1.5 ANRHEAFER S S0 Ea0 FaiiE

3 25 X 7S R B LA 259 Degree {EHHE4S SEHIT
ARG P> 5RO ST T X4, 38 Chew-
Draw Ultra " 275 B 1 2 0L 25 ) 3% P 43 10 45 4
K, DL “cdx”" #% AR A7 )5 P9 Chew3D Ultra #0145
/NBEHL “Minimize Energy”, LA “pdb” 4 2ARAF 5 158
JH PDB %54 (htp://www.resb.org/) T 2575 b 55 L
T ASD A% LA S Y 3D 45K, A pdb kg 2 A
178 = # 5 A Autodock #M4:ZK A nAL AT
X RFHRGE AT 0%, e, 38 FH PyMol
AR RS SR T PTG BT
1.6 SEIIGHE
1.6.1 SEEREY)  EHUEER A SPF 2% SD 22 R 8
H (M i 330~400 g) , WA K T 18 1 4 3 o ik 5
WA R A, SAKIES :SCKX (31)2019-
0004, lF% T RS BE 25 208 — Bt @ BE Be SL 5 3
Yyrbos AT R G N AR H R AE 22~24 °C, AN
P AE 7 7E 50%~60% , RIERE H FBIPEEIR 12 h,
1.6.2  FEY K] NSRBI, 25
Hl AL RN B 100 g TR B AL (L2 0y
AR T S 020221 1111) 245 AUIFEE by | i T
100 mL AFRER /K25 A 1 o/mL BEIFIR , IR
1 (valproate, VPA) ¥ I[#R v ik T H2 A (i) A R
N S PAS43] 4EA 2R D TR (B I U2
WA PR, S 2110271) ;1 L 20 ([ 2454 1]
AR BR A F) S . BCPO7810) ; B-4 3R E H (B-
Catenin) FHIFA BAFTRS 3B (elycogen synthase kinase
3B,GSK3B)ELISA il & (I & B4 R
HIRAF 550510 . YD-34641 .CK-EN30804 ) ;
BCA 2 A& SxE 1 FFESZ IR RIPA Z4AF
PR (AR T T R0 2R | R M A D i S T
(e=Mye)FiiR A 1 D1(cell cycle protein D,
Cyclin D )WUAR(RG# YRR R ] 4550510
P0009 . PN0033 . P0005 , PO007 . P0098 , 67447 -1-1G .
60186-1-1G ) ; R b 45 1 B4 il 77) \BCA € &
R R & | LR T ARG (HAL) L IIEHT R IgG(H+L)
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(ZEYE R A MPHEABRA R, #5535 .G2007,
G2026.G1213 ,G1214) ; 25 AR ( HEE o KA
PR IR T 5 P1030) 5 3R 20 (L &3k
BHEA A E S #T8220) ; ECL 4k R OGIEY)
(fAsRAE AR 2= A FR 2 |45 £ 170-5060) 5 25
Marker( % H BEAEYIEARA RAT] 15 :3585A)
1.63  FEAUZ —HIAHIAT N WIS
Labmaze3.0 #1471 W #5347t R G (AL 50 AR S B
BHE R A R IR A, BS540 50h . ZS-SX 11, ZS-
KC.1056000-2) ; EP V2 RAR (KT 3622 I AT BR 2
A, A5 . BCD-318AT) ; i TR P (MR — TR 24X
() A BRA ] LS . ME203E/02]; 5 2 i 4
U BEO ML (b 5T R e 240 52 30 A 2% A RS W] 7l
5 :D3024R) ; 4 H BB AAL (T AL A= RHE A BR 2
A], 8145 RT-3100C) ; I HEIR & v HE I HE s (FE
ARAEYIRHA TR ], B855350 . MX-F MS-150) ;
K% pH TH( IR R A PR A ] AL
PHS-3C) ; WE L ()" AR B AR By 4l A BR > ), 72
F:AX-1),

1.64 ZhYER 78 8 H SPF 4L SD 2RL(Z# 13 d)
HREALIER 1 o2 1A AL, Ay 7 HO SR A L
2, BERIZH §L 4 2 IR Schneider® )7 %5 | # 600 mg/kg
FIlHE PRI 1 1 51250 mg/mL VPA IR (1 ¢ VPA+
4 mL AFERKEE) , 45 22 AL 5 SRR 3
oK BRI R ANES (A BT A AT B Sl A
BRI BRI 25 AT B 22 BR DA SR Rk M | 2 B
1 H/ERe ™ H 2 MFLIN, A % 14~16 HAERIR SRS
BEHATIFL . 7E =428 SEaa it 2e g iR Be
FE A BA AR B 1 A S 1) J T Ay A P e R R S Sy
FEACRE ST B s TEAASHT R B, He A A= B
2 (R ) B A R 1 (R o 30 S SR A8 i 5
15, LU SR BT 32 B 7 ol s 50 7 0 i
F 8 IR,

1.6.5 BAIPHY (1) =SS TG A
At AT R . HIBCA A8 Y A SR ER R ST s
MR AT BRUZE =48 P 15 B3 1 s ) 223z s s T Lab-
Maze S TG AT BUAA LSS MR B . TE R B - 8%
FIAF RIBAAT AR g% ATH A PR/

FIEH A G 30 10 min, O BGEIREE, FE3hE
ORI AT BRI 2 s AT A A PR R /N T
ITELEAT P B R A TP BEHLBOA — R R R AR AR
BRI RL(FEAE R 1), s — DR 8 FTR A
PHRR /NI A BTG ) 10 min FF 5% 412858
PERI A7 BRI 2 g DGR 2 A R AR A /N
1 B AE R 1 AR BEDL A B — R g &
SRIGTED ) — ARSI T3 — R R AR AR5 B 1)
AR (BAAE R 2) 3T 24 BEAR /N T B R s
2 10 min Jficsg, ()W LTI BLA
RAGE) RFEAT IR R TR AR5k 1 B
HREE RG0S 15 min AT SR ShiE & ks shif
ZEmffa], A LabMaze FRGEGETHFN 53 A AN 6] 1) WL SR
&R 47 MAE AR F50 cmx50 emx50 em W I )
TEJT AR 38 R B« S g IR A B B SE50 N S
FrosERE G 1R A AR 10 ming E5ESETT
TEAT AR AR 1S min TS SHAYEBEEE  7ETTRHL
1) LabMaze 354 FARHE A ] 43 (4 v g IX (e
2y 12 em BIETTIE) AR X (IE 7 TR LAS M A,
X35k ) , Ge 3 AT BUAE Hh ok X a3 ) R B DL e v e X
JUTTRE B4 B[R] B 25 e SR T TR R

DL b 2 A S b i A4 B B i 4 75% £
THUEAT Al ; SCER S AR BURC IR iR 3R 28, 1A T A
Fotget s
1.6.6 ZhWorel BOEMERL 21 d WL, S ERMENEST
B, A VAT BB AT o (A A S g 5
B BEATRCBT A, TEERT G ASD B R BY ) A 1
FFEL 30 L i2 ASD 4, IFFEHL O A B ZH | 4E L
F DAL, hehm o KR A 6 B BFATFR
R AT R ARl i e 1 6 HMEPEAF IR, i 2
SE®
1.6.7 ZWHZ 5T ERRIELES M ZE
R AR LS 2 R EHE BN 53
Z ) 2 A A S B s 245 0 TR 2% | A
20 53 )T S R D B R 0.75.1.5.3 glkg HE
B4R DA TR DI 1 480 1U/kg #EH
BRI 25 A4 T o R AR B K S A 4T R T
1R/ ESE T2 J, T IS oS RO SR AT R
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S (ZARAL A SR WU SR
1.6.8  SEERHUM AR oS ] 3% L L
AN (100 me/kg) I TESHAR BRI ] 75% CIEH
BESR e DNETTER IR 29 Sk 98, 5 RSk B ey, B H K
0, BT RS VKA JE B NS I B v T2 20,80 °C
TRAf
1.6.9 GSK3B.B-Catenin 7K Pl HikE th21 2175
W, H5 18 GSK3B . B—Catenin fY ELISA 17 & i 43
PR, AL FRSE SR TE 450 nm P, BEAR
SEWOGEE , HUEARIE S R BE AR 8 SRS ARGE bR
HEM A A EAMRE
1.6.10 B—Catenin,c—-Myc Cyclin D1 & 42357k F
Rl IS 2H 24U AR R EGECR] , v IR A
RIGHR B BB B R AT iR S 3K
SEZUR, 4 °C 12 000 r/min(BO2FEAE 8 em) B
15 min, WA B, Bk SR IR, B RE SN
AR AR, TR IETR S ,98 CHITA 10 min, &
FEAS B IKFE ST B0 IR TEIR T, B0 J5 AR s F 45 4
FIRE ARG Pk PVDF 3658 BUH BT 5% 5
B sk, Bt A48 K EARG E A 1 by InA—$1 (1
1 000),4 CHFF 7, FH TBST 11 5 UK, BHR S min;
BIIA—HT(1:300) , 775 1 h, I TBST #E¥E 5 ¥k, 4
Y5 min; Vi JIGHT 6 O B9 ECL IR AR, &6k
T, Rl AN ) ) e B R S MR AR, R R
17 %itZEFHiE

¥ M GraphPad Prism 9.5 #4788 047, &
BORHAH ] “wts " 2R BRAT SRS HAF G
22 FEVERG R JH B R Ty 2200 W, 2] 22 o LU AR
M LSD ¥ DL P<0.05 Frn 225 A gt L,

2 &R

2.1 NBRithE ALY E R 9 R0 s T I

HAGBNNZREE L2y K% B e RS At
B il MRy 74 4>, Horp g s 20 4~ 1025 16 4 1K
X154 ML 2 4 B 10 PR 1A, K
RINZEE 2y IR B PG AT TG Al
A3 XF AR T, 3B UniProt BRI B R E 1
BRI — T A A G R R SE R A0 R i L AT
{8, BRZATEHIEA 205 4>, TERLE 1,

2.2 ASD fEfR 1K R IE

I3 IARAT ASD BRACHE £ 3 729 > 16551 .
554, G IFUL R RS RO L E S H , A5 F]ASD
PIFAHCHE L 3 903 1>,
2.3 ABRHIE AT ASD B0 EB 2R 5 1%

37 A b B LT PR AR5 ASD DG HEHE S5 R
PPI R4 IR oS A0 5 127 4,30 1 716 45, SFE37y
SR 27, ZSWRHILEE AL T ASD AT A i 2 1
W B a(protein kinase B o, Aktl)  FIZHJiES % -6
(interleukin-6, 1L-6) I1-1 IEEEASEAF(tumor necro-
sis factor, TNF) S0 sUEME . TR 1,
24 XPHANEESHER

X127 A OCHERE ST AE Y2 E T RE T RS PT
13305 ASD SCHR R R e LT s R, BP FE
B HETEA IR A 0 A0 B N X S A
b GRS E IR N ex/ TiUE Y AR = W S
RN B IE A CC R AR R i
Jr B BEAE RRIR AR A 2 e AN AR I SRR
B, MF W K fil 5 ph 288 B2 ARG 81 .G B A
HR e SZ AR TE PR \DNA He SRl F-45 & B i [R) 2R
N LR AR PE TR UL 2 KEGG & 4E 3 305%
AH S 1, 3 2 S PR S s A S R A o i 1 553 I
B 2 ANHHOCIE %, 29 e TNF B kB (nuclear
transcription factor-kB, NF-kB) Wnt EE(E S K
UL 3,
2.5 ABRMENFER S S A S FIIERIE

Oy FXHELE R R MOL00S 531 G ARk )
JMOL000359 (& i i) 508 Aktl 45514
Fasg, 43 e LYS-17 .GLU-85 ,ARG-86 , THR-87
KTHR-21 A R &, 2 H 45 A RE 3 -7.74 |
-6.55 keal/mol, il PyMol #AEXT i or1-Xf fE45
SHATRIA AT, I ELASCIE AR e 2 (] 1] ot
FHR X SRR AR S TAR IR . TEILIET 4,
26 BAFREMEHTLHER
2.6.1 #EEZREIIML  SIRYSETHER, 4i2E R DAL
FHRZI% gAY e SRAA R 1) Atz
]G (P<0.05) o 5728 FUZH LA AR 2, 4E A
F D AR L b m R AR AT R S ke
AR 1 (28 WAL AS I B ARG (P<0.05) o 10975, 5
BRI oA A D AP 250K P Rl
B AE B 1 (Z2) At SE B RIS N (P<0.05) ; 544 &R
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R 1 ANKRMEAGYIEERS

K IR GRS THPER T 24 FR A= A 1% Fk
IZXE MOLO01494  mandenol 42.00 0.19
MOLO001495 ethyl linolenate 46.10 0.20
MOL001771 poriferast—5—en-3beta—ol 3691 0.75
MOLO002879 diop 43.59 0.39
MOL002883 ethyl oleate (nf) 32.40 0.19
MOLO003137 leucanthoside 32.12 0.78
MOLO000358 beta—sitosterol 36.91 0.75
MOLO000359 sitosterol 36.91 0.75
MOLO000449 stigmasterol 43.83 0.76
MOLO005360 malkangunin 57.71 0.63
MOL005481 2,6,10,14,18-pentamethylicosa-2,6,10,14,18—-pentaene 33.40 0.24
MOL005486 3,4-dehydrolycopen—16-al 46.64 0.49
MOLO005489 3,6-digalloylglucose 31.42 0.66
MOL005503 cornudentanone 39.66 0.33
MOL005530  hydroxygenkwanin 36.47 027
MOL005531 telocinobufagin 69.99 0.79
MOLO008457 tetrahydroalstonine 32.42 0.81
MOL000554 gallic acid-3-o0-(6"—o0—galloyl)—glucoside 30.25 0.67
MOLO005552 gemin d 68.83 0.56
MOL005557 lanosta—8,24—dien—3—ol,3-acetate 44.30 0.82
iZ§  MOL001559  piperlonguminine 30.71 0.18
MOL005463  methylcimicifugoside_qt 31.69 024
MOL005458 dioscoreside c_qt 36.38 0.87
MOL005435  24-methylcholest—5—enyl-3belta—o—glucopyranoside_qt 37.58 0.72
MOLO005438 campesterol 37.58 0.71
MOLO000953 clr 37.87 0.68
MOLO005461 doradexanthin 38.16 0.54
MOLO005440 isofucosterol 43.78 0.76
MOLO000449 stigmasterol 43.83 0.76
MOLO005465 aids180907 45.33 0.77
MOL000322 kadsurenone 54.72 0.38
MOLO005430 hancinone ¢ 59.05 0.39
MOLO001736 (—)—taxifolin 60.51 0.27
MOL000310 denudatin b 61.47 0.38
MOLO005429 hancinol 64.01 0.37
MOLO000546 diosgenin 80.88 0.81
b3 MOLO000300 dehydroeburicoic acid 44.17 0.83
MOL000282 ergosta—7,22e—dien-3beta—ol 43.51 0.72
MOLO000283 ergosterol peroxide 40.36 0.81
MOLO000275 trametenolic acid 38.71 0.80
MOLO000287 3beta—hydroxy—24-methylene—-8—lanostene-21-oic acid 38.70 0.81
MOL000285 (2r)-2-[(5r,10s,13r,14r,16r,17r)-16—-hydroxy—3-keto—4.4,10,13,14—pentamethyl - 38.26 0.82

1,2,5,6,12,15,16,17 —octahydrocyclopenta [a]phenanthren —17 —yl] =5 —isopropyl —

hex—5-enoic acid

MOL000292 poricoic acid ¢ 38.15 0.75
MOL000279 cerevisterol 37.96 0.77
MOL000296 hederagenin 3691 0.75
MOL000276 7,9(11)—-dehydropachymic acid 35.11 0.81

MOL000289 pachymic acid 33.63 0.81
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Sk ISR SR TR 245 FUIR A=A B 1% F2k
A MOL000280 (2r) =2 —[(3s,5r,10s,13r,14r,16r,17r) -3,16 —dihydroxy -4,4,10,13,14 —pentamethyl — 31.07 0.82
2.3,5.6,12,15,16,17—octahydro—1h—cyclopenta[a]phenanthren—17-yl]-5—isopropyl -
hex—5-enoic acid
MOL000273 (2r)-2—[(3s,5r,10s,13r,14r,16r,17r) -3,16 —dihydroxy -4,4,10,13,14 —pentamethyl — 30.93 0.81
2,3,5,6,12,15,16,17—octahydro—lh—cyclopenta [a]phenanthren—17-yl]-6-methyl-
hept-5—enoic acid
MOL000290 poricoic acid a 30.61 0.76
MOL000291  poricoic acid b 30.52 0.75
#Hh#E  MOL000359  sitosterol 36.91 0.75
MOL000449 stigmasterol 43.83 0.76
MOL002464 1-monolinolein 37.18 0.30
MOL000359 sitosterol 36.91 0.75
MOL000849 16—-methoxyalisol b monoacetate 32.43 0.77
MOL000831 alisol b monoacetate 35.58 0.81
BRI MOL000862 [(15,3r)-1-[(2r)-3,3~-dimethyloxiran-2—yl]-3-[(5r,8s,9s,10s,1 1s,14r)—11-hydrox- 35.58 0.81
y-4,4.8,10,14 —pentamethyl =3 —ox0-1,2,5,6,7,9,11,12,15,16 —decahydrocyclopenta
[a]phenanthren—17-yl]butyl] acetate
MOL000854 alisol ¢ 32.70 0.82
MOL000830  alisol b 34.47 0.82
MOL000832  alisol,b,23-acetate 32.52 0.82
MOL000853 alisol b 36.76 0.82
MOL000856 alisol ¢ monoacetate 33.06 0.83
#FFEz MOL007003  benzoyl paeoniflorin 31.14 0.54
MOL000359 sitosterol 36.91 0.75
MOL000422  kaempferol 41.88 0.24
MOL007382  mudanpioside-h_qt 2 42.36 0.37
MOL007374 5—[[5-(4-methoxyphenyl)-2—furyl|methylene]barbituric acid 43 .44 0.30
MOL000098 quercetin 46.43 0.28
MOL000492  (+)—catechin 54.83 0.24
MOL000211 mairin 55.38 0.78
MOL007384  paeonidanin_qt 65.31 0.35
MOL007369  4-o-methylpaeoniflorin_qt 67.24 0.43
MOL001925  paeoniflorin_gt 68.18 0.40

D 41 b, 2k hnl s gl S E A R 1 () At
I [ 3G A1 (P<0.05) 5 55 24541 v ) i 4 LA, v
2y SR B 1(Z8) BYHE SN TR (P<0.05 ) .
T S5 % 2,

2,62 tEASF AN SIRITETIRES 4B D
AP ZGAL  h R R ARYT R SREAE R 2(6) 1Y
FEACHT IR (P<0.05) . 525 A L AR,
AR D AR b s E IR R RIS
SRR 24 At sg B RIIFEAR (P<0.05) . 1YY
J& , SRR A dE A R D AR 2% rh
HASEAR 2(4H) AL iR 7 5 (P<0.05)
YRR D AR, ek ol g S REAE R 2(F)

HAE2Z BRI TR (P<0.05) 5 5 R 254K i b
B, gyl A S BE AR B 2 (F) 4k 58 B[] R AR
(P<0.05), TEULIE 6.3 3,

27 WIAERER

271 KAFRIGE S EERERILE 5IRITRT L,
YA 2R D AP 2GR b A AR YT S SR
FHE (P<0.05), 575 A b  BORIA i D 41
P2 b R R AIRYT T JRYT S SRR
flK(P<0.05), 1BI7 )G, SR Hhr  dEAE 38 D 4L
TR | AL B R I T R (P<0.05) 5 4
A Z D LR, PG i A S AR T (P<
0.05) ; 5P 25415 R4 s, Hh 24 s 7 A L I
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B 1 7SERHE AL TR ASD #0080 s ik

Count

Biological process

Cellular component

Molecular function

2 RRRMEHR T ASD KELLAWINEEE RS

REFFIR(P<0.05), TEULE 7.2 4,

272 HUEAFRIEPRIXEIE S BRFEILE.  SIRYT
R HCER, 3677 2 Rl 4R A R X s
BT (P<0.05) . 525 AL B it
R D AN R R AR TR AT R

I B R AR PR AR (P<0.05) . VAITT , SHiRIZH |
A2 D AL ER, T2 Pl A b e X0 B
FERE T (P<0.05) 5 5 24 Pl ik gl g, o
245 e 771 et 2 v e X B AR AR (P<0.05) o T IL
%5,
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Pathways of neurodegeneration — multiple diseases 4
Neuroactive ligand—receptor interaction 4

Lipid and atherosclerosis |

Chemical is — receptor activation 4

—logo(pvalue)

' 038

-1.0

Hepatitis B 4
¢GMP-PKG signaling pathway -
TNF signaling pathway

Diabetic cardiomyopathy - 2
e Cholinergic synapse 4 -14
E cAMP signaling pathway -
=
= A
Dopaminergic synapse 4
= P gIc synap: ot
'VEGF signaling pathway 4 ®
Transcriptional misregulation in cancer 4 ® »
Morphine addiction 4 . 10
NF—kappa B signaling pathway 4 ¢ . @i

Drug metabolism — cytochrome P4504 ¢
Prolactin signaling pathway 1 @
Chronic myeloid leukemia -
Chemical carcinogenesis — DNA adducts -

Pathways in cancer { i
o
o
o
o
o
°
[
[ ]
[
°
°
L]

‘Wnt signaling pathway

10 20 30
enrichment

B3

o/
!
J 3
RORY 4t/ Z D4
/ « %
2 (G 4L gl L Fh 2t A ke

o HAFRMZHIENINIEE

K3 BHAFRSEER 2 B ZHHE (x5 ,n=6,s)

IR E H FH ASD KB A KEGC BIEEEHH

4157 IRIT I FEEIg
E{EE 71.3x10.1 91.848.4
HRIZ 14.2+4.9" 13.5+6.7"

YR DU 13.6+6.3" 35.7+5.9%
2T 2 10.3£5.9" 58.7+15.4%
i e 14.0+5.2" 53.8+10.7%
rh2 21.0+4.7" 45.3+11.3%4

T SIRYTRTHAL, 'P<0.05; 525 LI HUAL, "P<0.05; SHEEIZE [LAR,
P<0.05; F4EA4 2 D 413K, 'P<0.05; 5 h 28R &= 20 L #k , P<
0.05; 52y sl i, 'P<0.05,

B4 imeiEigrE SEES Akl 5 FXHEESK
0 AEARIEIRRE 5 Akl XA B R S RS Akl XA,

>

8|
0.

Ll
N

FAUZH
O

e

Ak RDAL

PSR AL

2 rhsl il

o 2 L

B 5 BHEFREZENMKXHTE

*2 BHEFREPEER | HALZEE (vs,n=6,s)

'}

o

FERIL]

E HAEE 9 DE

[]

]

| TN

SR 1Sk

2o 4L

A

B 7 &EFREYIHEEHIEE

R4 SHRFREIHEEE (v+s,n=6,cm)

47 bEpagil) bErad s
2 HA 154.0£13.8 151.7£17.7
HEARIZH 8.5+3.4" 6.0£2.5"
HEFR D AUl 9.0+2.5 42.8+4.5%
EREST S lR5 e 12.7+8.2 72.2+12.4%
ERESTEB ARG ¥ 14.3+8.2 70.8+8.9%
ERESTE IR e 15.046.7" 36.0+1.4%

215 bR il WBITIE
A 2 751.0+263.5 2 609.0+181.1
R 513.2+122.0" 440.0£109.1°

feAEZE DA 453.5¢116.1° 827.5+149.2"
PRI A 509.2+165.2" 1 144.5£119.1°
rheljri 2 471.7+159.1" 1 174.72186.6™"
SREST= i e 413.5+88.5" 799.0+189.6%

. 5IRITET L, P<0.05; 575 A4 R, "P<0.05 5 S5 RIA L
5 ,°P<0.05; S54EE D A A, 'P<0.05; 5 P 255 R LR,
°P<0.05; 525l 4l F i, P<0.05,

¥ HIRITHT LR, "P<0.05; 52 A4 LLER ,"P<0.05; SRR LT
5 ,P<0.05; 54EE R D 41 HiR, 'P<0.05 ;15 FP 25 IR Al bk,
°P<0.05 ; 5 25l 4 F g, P<0.05
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x5 BAFRHBPRXIEFENERE (v+s,n=6,cm)

415 RITHT bepid=
Z5 4l 98.3+12.3 103.2+12.9
BEAL 11.76.5" 13.245.6"
HrAFE DU 11.05.0° 13.545.0"
EREST iSRG 7.8+5.6" 32.826.7%
ERESTE SB AR5 2 6.243.0" 32.5+4,7%
2 e ) i 2 6.5+3.6" 93442

L HIRITRIELEL ,*P<0.05; 575 LA HLER ,"P<0.05 ; SR 2 [
B ,P<0.05; 544 2 D 41 AL, 'P<0.05; 5 h 2R 4L oA
°P<0.05; 5 2jrpiil i L, 'P<0.05,

2.8 HAFR GSK3B.B-Catenin 7K FLLE

5525 I A BRI 2H GSK 3B /KEREAIR(P<0.05 ) |
B—Catenin /K- T} 5 (P<0.05) ; SRR 4] &5, 47k
2 D A2k m Rl A GSK3B K
(P<0.05) .B—Catenin 7K F-[F%AIX (P<0.05); 54/E &R
D ZH H#, rh 255 2 GSK3B K F-THE (P<0.05) ,
T 25 ik P 4] B-Catenin ZCFR#AK (P<0.05) ; 5
rRG I R A LA, T 2 Rl a2 GSK3B K
[AA% (P<0.05) . B—Catenin /KT (P<0.05), TEIL

%60

£ 6 HHAFR GSK3B.p-Catenin K FLLEE (x5, n=6)

215 GSK3B B-Catenin

2 HH 391.79+41.31 6.26+1.20
FLAIZH 126.05+29.98° 14.50£1.56°
YR DU 285.16+20.38" 9.6620.59"
2T R 338.30+16.22" 6.40+1.17"
iR 317.87+14.94" 6.99+0.59"
rh2 249.00+13.36" 8.58+0.50"

52 A4, P<0.05; A A, bP<0.05; 54E4EFE D
4 H A, P<0.05; 55 H 255 R 4 LK, P<0.05 5 55 HR 25 ) o
ZHH#E,°P<0.05,

29 HAFR B-Catenin,c—Myc,Cyclin D1 EEHR
BIK TR

MM, BEAA 442K D AR
F k20 B-Catenin £ 1R K V- T+ (P<0.05) 5 1
RIZH c—Myc I FRIBACEF+ R (P<0.05) , 4842 D
2 c-Myc HHFRBIKCPREK(P<0.05) s #8I2H 44
Z D AP EHRIERY Cyclin D1 FE IR IEK
TR (P<0.05)  SIURIL g, dirE 3 D LR 2h
% . E R 2 B—Catenin ,c—Mye &[5 K F 1
i (P<0.05) , 2GR FI 4L Cyclin DI 2 AR IAK
FREAL(P<0.05), H4EEER D A4, h2IL i)
4] B-Catenin & AR TFFEAL(P<0.05), 2K
H ER R e-Mye 8 FHRIAKP TR (P<0.05) o 5
2R ) i 20 LA, 24 8 ) 5 4H B - Catenin 25
H FkK T (P<0.05) . FEILK 8,

3 e

ASD & W —AN T AP MERT , TR AR5 Ho
PR R AT BE Y AL, S G ER AR A A kA~ R Ak
RIT T EGE RULAER R E SRS TR R
FBE R 2 BORS RftFE ) R S g A i i N R
JREA BB L, SKRBEBIZIN ASD ZHERA
& B TS, HL R BRI R 2 0 R v A e
B ULAIERY BT, E NS 2R VPA 55 ASD
R, VPA BT A A58 v g oAy s AR W) &
Bt , AME R ASD BRI PRERIL, i BLAF 5
BESERAE B SRR s, ORISR HIVPA
V55 ASD B! FoSMA B AL T HUAYT

ANERHECILH B R 2 BN LEGUE B,

0.8 . 0.8 1.5
p-Catenin | == eme—=='—='—=" 0 kDa £ g - 06 g
% b 2 3 1.0
c-Mye —-— — ——— 55kDa & Ed g o AE " <
E 0.4 be be % 0.4 E t
CyclinDI [ S EEEEEEE 3 0 £ § ® £ 05
S 02 02 ﬁ > ﬁ
B-actin e e— ) Dy &
A BCDEF 0.0 T T T T T T 0.0 0.0
A B C D E F A B C D E F A B C D E F
B 8 &HFR pB-Catenin,c—-Myc,Cyclin D1 EHRIEKFELE
TE:AZS 4 BRI CAEAE R D 4 DA SR A4 B 2 il 20 P 25 il 2. 928 AL LBAR, 'P<0.05; SRR L AR, "P<

0.05; 54k4: % D 4 HAL, P<0.05 ; 5 h 2 540 Fe#s , 'P<0.05



2024 45 44 5

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn 195

7S R B AL H DA B R R 2 5 1 2 L2 O B
2y G AHIC, RS MR DL E B O =
HN7 o EEVS RN B b 3 AR s
B AR LU 2R 88 2 IR 5 AR IR B IR, Bl 24
ZAdis ; =R =I5 AN =i S bR
W 258, J5 a2 TR R b BT X
P2 2R G A RIAE T, 53 28 i 30 A9 A 1 v 3
TR E P D CAT XA TT M A J
gl e Ah A SR B T LA M p-GSK3B & H
Fik, GAMGE h SR EALRT LA 1H GSK3B M
FARAAFF,

W9 R ASD FE GG AR R ahIhie %
fl S5 A IR | RS- K A28 i R e M 48
TR B AR M g BE2E 5T 0, ASD B
R G R E 1 ELJE 28 08 b 5 fi /= %5 2
HEF1-95 S BOY BURZE fil %356 25 VI AH DG, Ca*
T TE D REBRFE AT 2 ASD, 5 ASD HIEAY 2 fimze AR
2 AR Ca2 @i [ 48 A Uk, Bk
T2 FTE I B, ASD 55 b 28368 Il A R y— 20k
TR (y-aminobutyrate, GABA ) Il i§ &R £ &3
HLAADE, ASD JLERINAK GABA FIRZ IR &
AL, H GABA /K- 35 T, A & BR/IGABA 1t
BFEARNT, 3% ULRA ASD 55 5 fid 5 5 T eR A5 (14 31
W ARG ARG, SAHSE 7SR B LT TASD
[ GO DR HTAHAT

AWF5E KEGG 3 B & T4 R o, 7S i
FEALA BE I JH Y TNF NF-xB  Wnt 25558 5% T
il ASD, JH Wnt {5538 B KMk & & 2 DfE
RE RG22 HEE, 72U Wt {55 MK
BERRR SR /N BUERL rh o AR R AT O e S
ASD FRI—3, Wnt {5538 i i 17 2 SC i 8 1
T2 M, FAE 2 fish A K AL K HE RV E RO,
T AN Wt {5538 % o Y DISC 3 A ] fig 5 30k
ASD JLEEAHSE , i1 rs4658939 452 Yu (e A 4 by 1l it
JiEf DNA 2543 1 8(chromodomain—helicase—-DNA
binding protein 8, CHDS)ifliid E %5 B-Catenin 4%
B B A ZE R B—Catenin 85 1 1 3 K 1) )i 35 F X
Wk S 52 M Wt (558K, GSK3B 2—FER
0 T R A AE (R, AT A A TR T

(A R 23 X P 28 R T 7 AR IR M) s GSK3B A A
WAE Wt {5 5B E A0S T & H2.01EH  B—Catenin
YE R Wt 5 53@ B SCHE -, 7T LIS Wnt {5538
BN EE R H 9 Fe-Myce M Cyclin D1, AT FEL
ASDIY A HE R ™

AWFIE I, ASD BRI BLTEAESE RE 1 B
BURs (I b A B 1 B ke, AR ASD AR
17 REA B AT 2E R T EREG . ZEAT SRRt
BB, Bz fb B A= B2 p B Rl s (418, B ASD
H BRAFAEAL ST E S o i 7EW 3755250, ASD
BRI BRI ) S B R S A v e X sl s R 2
FIZH, BRI ASD BT BRUEA I B i fRIEIRE . &
PHAYT IS ASD BRI BRAE il A A= B 1 B d A A
B 2 AR RIRE S, 16 3l S B AR B rh ke DX sl 3 B fi A
B, $7R 7S R IURT LIS VPA 15519 ASD
PRI REA T SR IEOIRAS . Fi4h  ELISA Z5 5381
ZS IR HiL 8 AL T LA B GSK3B 7K, B4 B—Catenin
HKF, W2 R R AR GEAE R D A S 2
I PRI, Western blot 455 R, AN ETLAT
LI/ B—Catenin ,c—Myc Cyclin D1 75 [ YRk 7K
- ZE BRI VPA 55 ASD 1L, Wnt {55
T R TS R B AL T DL i AR Wnt {555
T FHE S VPA 155 KR ASD HEATh3RA

ABIF I A I 4% 24 B T 53T RHERR I 7S
BOILIAYT ASD (TTEAE AL, T LASE e goE , 14
TR EZNIRYT ASD B i 2 e,
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