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(CBM) were searched using a computer program to find pertinent content that met predetermined screening criteria. The frequency,
flavor, and attribution of Chinese drugs were investigated. Using SPSS Modeler 18.0 and SPSS Statistics 25.0, cluster analysis and
association rule analysis were utilized to identify the key formulas. The remedial targets and vital elements came from the
Traditional Chinese Medicine Systems Pharmacology Database (TCMSP), while sickness targets were taken from the GeneCards,
OMIM, and CTD databases. A protein-protein interaction (PPI) network was developed using the String data structure, and
intersection targets were obtained using the Veeny 2.1.0 information platform. On the DAVID data platform, enrichment analysis
was carried out using the gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) algorithms. Finally, PyMol
2.3.0, Discovery Studio, and Auto Dock Vina 1.1.2 were used for molecular docking and visualization, based on the previous
findings. Results A total of 130 prescriptions were included, 123 traditional Chinese medicines with warm, supple qualities, bitter
and sweet tastes, and connections to the liver and spleen meridians. Using association criteria, Banxia (Pinelliae Rhizoma)—Fuling
(Poria), Pinelliae Rhizoma—Baizhu (Atractylodis Macrocephalae Rhizoma), and other pharmaceutical combinations were
discovered. The core formulations included Pinelliae Rhizoma, Poria, Atractylodis Macrocephalae Rhizoma, Zexie (Alismatis
Rhizoma), and Chenpi (Citri Reticulatae Pericarpium), were identified via cluster analysis. A total of 49 active components, 8 342
disease targets, and 61 intersecting targets were found in the study. The core targets include estrogen receptor 1 (ESR1), tumor
protein 53 (TP53), hypoxia inducible factor 1 alpha (HIF1A), etc. and the core components include baicalein, -sitosterol, cavidine,
etc. It mainly acts on cyclic adenosine monophosphate (cAMP), and phosphatidylinositol-3-hydroxykinase (PI3K)/protein kinase
B (Akt) signaling pathways. Molecular docking showed high docking activity between the target and the key components, with the
lowest binding energy discovered between HIF1A and cavidine. The rat experiment was carried out according to the results of
molecular docking. Conclusion Multidimensional data mining analysis confirmed that most of the Chinese herbal prescriptions
for treating Meniere’s disease based on the theory of “no phlegm, no vertigo” have the properties of strengthening the spleen, drying
dampness, resting wind, expelling phlegm, and opening the orifices, and that their key active ingredients, baicalein, B-sitosterol,
and kavitin, mainly act on the MD targets, such as ESR1, TP53, and HIF1A; among them, baicalein down-regulates the cAMP
signaling pathway to exert therapeutic effects on MD.

Keywords: no phlegm, no vertigo; Meniere’s disease; data mining; network pharmacology; molecular docking; baicalein; cavidine
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Table 4 Association rules for traditional Chinese medicine
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FE O OAZE K% 3308 100 1.120 69
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Fig.2 Cluster analysis results of traditional Chinese medicine
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Fig. 9 Network of “traditional Chinese medicine-active ingredient-target—disease”
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Table S Top 10 drugs in terms of degree in “traditional Chinese medicine-active ingredient-target-disease” network
J¥5  degree Mol ID EYARR H 2RI
1 36  MOL002714 H%EZ (baicalein) g
2 33  MOL000358 B-% i (B-sitosterol) FH
3 23 MOLO002670 4T (cavidine) FE
4 22 MOL000449 T i (stigmasterol) F 5
5 20 MOL000519  #A## (coniferin) FH
6 19  MOL000296 “F i EH G (hederagenin) R
7 13 MOL000049 3B- LMt Lt AM (3B-acetoxyatractylone ) BA
8 8  MOL000359 7+ f§EE (sitosterol) PSR
9 6 MOL000072  8B- A F:AE AR BRI (8B-ethoxy atractylenolide I11) HAR
10 4 MOLO006957  HLE B ¥ —JK[(3S,65)-3-(benzyl)-6-(4-hydroxybenzyl)piperazine-2,5-quinone] %
23 HFREER 6 BESEURN D TFHELLHE

HEHL PP M2 4T 3 MBE S (ESRI.
TP53. HIF1A) Al “ Hr 24 3% P 1 o3 -0 -0~ )
pfEaEr 3 MR ER GES R, B-B HEE.
R4 AT FRHERAE . {4 PDB %5 )E T
WEL SR A, 5N 6CBZ. 6VR1 Al 1H2K,
fiF} PubChem %(¥& 2 T #7547, PubChem
CID %354 5281605, 222284, 193148, &40 A 5
B3 1 45 4 BE 3 /T =5 keal/mol (1 kcal=4.3 kI)
ML 6 fim. WHEH S S SEG R, H
SRR A HIFIA 5 B-# . HIFIA 5k

Table 6 Docking binding energies of target and active

ingredient molecules

#h 4 figl(keal mol™)

~
= W% B4 AT
ESR1 -7.6 -6.7 7.2
TP53 —-8.2 7.4 =7.5
HIF1A —-8.2 -9.1 -9.2

47, HIFIA 5852, TP53 58554, %k
GEARE AR 4 NHES BT A LA, 53] 2D
53D K& (K10,
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% %

A-TP53 5% %; B-HIFIA 5#%%; C-HIFIA 5 p-# i D-HIFIA 5R47.

A-TP53 with baicalein; B-HIF1 A with baicalein; C-HIF1 A with beta-sitosterol; D-HIF1 A with cavidine.

B 10 SFITIZERMLER

Fig. 10 Visualization results of molecular docking

24 U SMKREWRAL ESRI. TP53 Al
HIFIA B9 mRNA RiAB95201

SIEH ML, BRI KR il 40 ESRI.
TP53 F1 HIFIA 1) mRNA FiAEHE L (P<
0.0, HRERMMLL, HERA. R4 T HMAE

FIVTA R L ESRT ) mRNA RIA = T
(P<0.05. 0.01), SHAIAMEL, WEFRMA. K4k
T AR EVTH AR R AL TP53 ] mRNA ik
HHE T (P<0.05. 0.01). SHAIAAEL, B
R RYET AR F VT H R RAL R HIF1A 1)
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mRNA FIAEHE FiF (P<0.01. 0.05). LA 11.
25 BORSFAXRERAL ESRI. TPS3 #A
HIF1A MEHRIEREMN

HIER A, SR KR Bl 4 ESR1.

ES

ek

5 = sk * 8 =
) — ok
K 4 1 —
w7 X6
% R

3 <
S £ 4
> E
L!:,j 2 <

3
. g 2
0 - 0

IE% B 3% RAET B ARNT

"P<<0.05

B 11

1 B R RYET Afb)IT

TP53 Fl HIF1A & HFREHE i (P<0.05.0.01),
ERAIHANEL, AR Ry T AR AT A
K RE IR 2 ESR1. TP53 #1 HIF1A & A& iA B
2R (P<0.05), WL 7 A 12,

k%
£

]
ok *

TP53 mRNA £k

T T
1% B B RUET AT

“P<0.01,

BoL B3 KR EMRLELE ESRI. TP53. HIFIA B mRNA RZBIEME (x+s,n=3)

Fig. 11 Effect of core components on mRNA expression of ESRI, TP53 and HIFIA (x +s ,n=3)

#x7 KREIRLAL ESR1. TP53 1 HIFIA BIE R RIAE
(x+s,n=3)
Table 7 Protein expression of ESR1, TP53 and HIF1A in

rat cochlear tissues (x+s,n=3)

4 illh=d] EOM Rk &E
(mg kg™) ESR1 TP53 HIF1A
E# - 0344003 0322006 0.4140.05
| - 0.73+£0.01°  0.88+0.04™ 0.76+0.04"
WEER 20 0.51+0.04* 049+0.03* 0.43+0.01*
RET 5 0.53+0.03* 042+0.02* 0.46+0.03"
it ET 378  048+0.02* 041+0.03% 058+0.05"

HIEWHALE: "P<0.05 “P<001: SHHALLE: *P<0.05.
"P<0.05 *P<0.01 vs normal group; *P < 0.05 vs model group.

FSRI = a— om— — —

TP5R '—'—-—

FIFIA o S — — —

GAPDH e i — — c—
EH OB R RYET RMETT

6.7X10%
43X10*
9.3X10*

3.6X10%

El12 KEE4RLALAH ESR1. TP53 0 HIF1A ERFRIEKTE
Fig. 12 Protein expression of ESR1, TP53 and HIF1A in

cochlear tissue of rat
2.6 ZUOMDFTAREN cAMP ESBEEXE

HRIZRIF
ZORUNIE 13 MR 8 P, XS IR bR, A

CAMP e sl Sl Sl D < [0

PRA e I o e w 4.010*

CREB WS SIS S S s 4.0 10°

GAPDH oy @S @HND ahpuy @ 3.6 10°
R OB SSE BT AT

13 AREIREALNF cAMP EFEHEXE B RIEKE
Fig. 13 Related protein expression of cAMP pathway in

cochlear tissue of rat

*x8 XREMRALH cAMP BEREAERRIEE
(x+s,n=3)
Table 8 Expression levels of cAMP pathway-related

proteins in rat cochlear tissues ( x + s ,n=3)

. Fille=1] EAMRIEE

(mgkg!)  cAMP PKA CREB
EH - 0.38+0.03 0.324+0.04 0.37+0.01
TR - 0.66+0.03° 0.71+0.05* 0.74+0.06"
ERS 20 0.42+0.02% 0.49+0.04* 0.68+0.05
RYET 5 0.4440.03% 0.40+0.03* 0.6620.02
Rt T 3.78  0.41+0.01% 0.33+0.03* 0.58+0.04

HIEHHAWR: "P<0.05; SEMALLE: *P<0.05.

P < 0.05 vs normal group; *P < 0.05 vs model group.
I K B H R ZH 2 cAMP. PKA F1 CREB % A%
BAKE EE T S (P<0.05); SHRIALE:, &
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KR RYETT H AR ] VT 4K B H i 2 2 ek
cAMP M PKA 5 HFRIAHE T (P<0.05), TMiXf
CREB #& 15210 AN B . .
3 iTie

MD J& T & “HIZ#" i, ZRE R
L) PA Sk 7 H X a0 AL A2 R ey 3 il R
FERUER, R e FErh “REE LT B
A% a7 S IR ST AR 4 5 DR ANl PR R AN [|], 5K
Hoor RS ARZE S RN Bl 8t BE S BH R 7K 32
Bk T . AR IIEIER . MR SR, MD
AR BR T A SN A A R I 2 0 5
RIRHLAN, Pk B L BEL 28 5 P bk B2 IR A
5 FEUBERBE UK, B T ABAC U G yE s, BRI/
A TIRIREE R B, Bl = DR AR Ak B A A
A, ORTVEAR RS . ek, KUK K PR
PREEUS], W R N, MD B T HEHIE I A R
P9 e b BH 998 B IS S A IE Y (1) 9 de 2 ) [RI U
MIRIGIT MD JUNEE, KPHESRRE “TIRAME
X7, XITE$E AN IR K JRRX, B NEE.

FT MD WIFE S, AN 1R MD 2
. R8N, FHAMEREE K% AR,
FEIG. HEL R KRR £ A B, B,
FH 25 i A DA{g IR 5 R B XGER T 75 9 E . A
HITmhr, ERAYFECE/NEEG. FEAR
RG-S S —BRgpEadrm, NEEni
PAENR, ¥R AHTT 7 2 E AR KR IKZ B AR
{RREARE; FEDERIR. bz gl
WAL . BRI, PLES T AR . 1R
ERLZ T, 6 MD 3G IWHZ T, B,
ML IR, COREIRZIR, MONEIRZ 287,
PR ZE, BT KEZR, 52 KR,
CHRM, R TR, TR AR BT RE i oK
W, M ARSI RE VIE TR KIE, a8 i R ) 2
SEUKBESE, MMAER. IR, BREE 2 mEr~
M. R, BETH, HER, KK RTE
iz, MANERZE, SRHEAMABIEE, R
2K, fEImK AR “XE” BT MDE8L, )2
oM, DAMESE BT, (EBEE) SRR
YOR M LARZ R, “HNBIAR, JERAML”, 52
ATDAHRETBHA S B EAKIE, BERT AR a4 2 U,
NAT LGB RS 2 i, 1 “AZ” sefe AT I
TR JEERAN, I AV 2 2, DRAR T AN 1E

MR T, CUH . . R, FREAREL e
BRlE, I PELIAPRE. (SEEERE) fR:
“Wrm, hHER, BIAEE, sHHR 47,
AR MBI IR, HRRANE, TR A
FCH DRI R AN 2, PRLGYE DA H R BE R AS 2 BAYR
Ko WKW AR E, FE—-RE, FE—-H
Ry B~ E . B+ RS2 A, A
REZENGMAE, MERERSFR 2 KREEKZ
Y, GEKRE, REBRNZOLAMHEG LR IR
AR FEEL R

FAZ O TT AT M 2T EE 2 0 hr, AR EOR, 1R
OG-y - R R 2 R, B R A
W EE R B-HEEE. R4ETSH., EEFRZ M
BAZMAEYNETEDI R EER &Y, AFEPUE
ORI PUAE RN PR R E R SR, B-4¢ &
Fe— PR E R, & TS =k ey, B
FPATIAE PrEfh b SO RN . SR
B Z M AEYEERC2, YT R — R R
LV, BT WS EY), NTRIERFL. 4
A LI s B B G A B B R AR A A 22230, it
FURI, MD EE A B & R Em S E A
BE %, LR 7 (S [a) AT B RE R ) H IR A 5 f s
BRI ZAHIC, 1 MD & P Bk B 23 bt mT DL B
PUR-PUAE A y- TR RIER TR, & Fh
SERE P TT B BE B e 5| D IR AR S IO A5 45 R A RE
1572 T2 MD 1) R P AT R IS
15 2 BA G AT 5O RBIER, nTLAME
NIRRT i — P K 5K FE . PP1 W4T
R, OIS AHE ESRTL TP53. HIFIA %,
KEGG & &M K, %0 0@k aE cAMP. #E
B PBK-Akt %55 518 . ESR1 AMERE 24
(estrogen receptor, ER) JE[H, ZMERIZAE T i@ g%+
MEEH S —. MMERSZN ER 45, #34
FERIFRIA IR ER A5 5% 228, it 5k,
ESR1 54 er, 2R B 28, L e S5
i %, ESR1 4% 5| Rl L ARTE TE AR 4L, 5
B RITI A=A, HElg A& A ESR1 5
MD HAHICHRIE, HAERNGIIEARHRZE . TPS3 &
CAMP 15 il EE K SRR 2 —,  TP53 /2 EH 2
A L], TP g 2 oC B, mT LAY S 4
HOgE T AR DNA A& S FN4H H JE B f5= AH DG 5L (R
[PZRILE, MD FIRZZ SRR 1 2T WL i T B,
cAMP P HAeAS e 25 B R R, 2 1)
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WISRE R I, HUET RIS 7 350 T DL oS I R B AR K
KIRIT MD, HAEM3E A cAMP 25 B FFRE335], [A]
U, 2T cAMP (55K 7E MD FRI7 R A
AR RRAT S A2 5] SR A SN 1) E A
T, AT RAEAS [FIRAE R AR NS TPS3 [11E A,
PBBK/Akt & Tl N — A MG S FER, 5
AL P R SERE SN B2 24H Ff 1 R T2
KA KRB LR, 2% 5% K1 -«B /& PI3K/Akt
T B U B, RO S T DA S Al
BRI R = AR KRR I SO R T, 155 9O )R SN
HEE, MAERMNES S MD IR, K@t
PI3K/Akt 155 0B H0H] 50 J ST 2% MD IR
AR TEIT T 7 R

AHFF AT T KBRS I0AE, S5 RRIHS
. R T LB MD KR H i 2
ESR1. TP53. HIF1A 2 [¥] mRNA Fl& HERIE,
DA K B S T U BRI % cAMP Rl PKA B A RIA

gi b, AFEE R RIET CTEAERL” B
WYARYT MD WIAHICSCHR, R XK 2 IR
PRUT BRI K. B RIS A R AT HIE
w, WHEE. IRE. AR BE. BREEAY,
BB N 25 B2 738, RILUL 254 3 Bl
MR, B-AEEE. R4 T EEMERERT
ESR1. TP53. HIF1A 58 SF1 cAMP. MEBER .
PI3K-Akt {5 5, IRERFEHPTR . ] fe
SBRRT P BKBAEHAE F SR B 76 MD .
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