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Abstract

Objective: To explore the effects of puerarin injection on gentamicin induced toxicity in mice and
its effects on the p53-ROS pathway and spiral neuron cytology. Method: 30 SPF grade C57BL/6]
mice were purchased, and 10 mice were randomly selected as the blank control group; The re-
maining mice were established with gentamicin ototoxicity models, and after successful modeling,
they were randomly divided into a model control group and a puerarin group, with 10 mice in
each group. No measures were taken in the blank control group and model control group, while
the puerarin group was injected intraperitoneally with puerarin injection. The hearing levels,
cochlear morphological changes, and key protein levels of the p53-ROS pathway were compared
among the three groups of mice. Result: The ABR of the puerarin group was lower than that of the
model control group (P < 0.05) and higher than the blank control group (P < 0.05); The ABR of the
model control group was higher than that of the blank control group (P < 0.05); After 14 days of
intervention with puerarin, the DPOAE levels in mice with hearing levels of 0.75 kHz, 1.0 kHz, 2.0
kHz, 4.0 kHz, and 8.0 kHz were higher than those in the model control group (P < 0.05); The HE stain-
ing results showed that after drug intervention, the number of hair cells in the cochlea of the pu-
erarin group decreased, and there was no edema in the vascularized striated cells at the cochlea
floor, with normal morphology. The levels of Bax, Bcl-2, Cytochrome C mRNA and related proteins
in the puerarin group were lower than those in the model control group (P < 0.05). Conclusion:
Puerarin has a significant effect in a mouse model of gentamicin toxicity, inhibiting the p53-R0OS
pathway, improving the cytological level of spiral neurons, and helping to enhance the hearing
level of mice.
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1. 518

W ) BERS A2 FE T B 3R G AR 3« TR BN 5 B R 0 BT R 25 R 48 HR AR R A 8 T 1 B T e P R
NI 51 ST 7 A RIFRFERGR 1] IR by Wr DB R R 4, B S8ER R WEHEE. 4
PIAL R RIS BB MR EA K, KSR NE, B8, Wranid GO W kg
[2]o IEAESR, Wi g Raefs ke sz 2 E N A B oG, AR )2 ANBGEIT 15 12N, FFFrEai K,
AL AR ST RN TARRCR, AR EMAE 2 714H[3]. Alikhani M 256 78 R BH[4], H#MEZ8). Mesin
FL BRSO R RS S R A BT DR R, RIRE AT DBk F R, P rEfE R T
I ik, ZiveE R S E R SRR AP AR S . BAAY R R
TR, RERIEIRAA. B AR RSB I S I E A, T4 5 i 22 5 i ) St QUL 2
TRAPVER, ABRAENT Jy Rt B/ E I BLHIT 788 [5] [6]. ASHIEFE T ZHR DT BARE X KR TR TN
P53-ROS i i FIMEHE 22 T [ 4 i 2 R s L], i T
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2. BRISHZE
2.1. BHIBER

W E SPF gttt C57BL/6J /MR 30 RONXT 4, fRELE 200~220 g, “F+34J(200.00 + 20.00) g. BEALEL 10
RN XTI AR 20 RN S POR R 3 HERp PR, B Rl ) i B AL 7 A 2 0of R ZE A
WELAH 10 K. A IIES: SCXX-2015-0021, FrikshiiieE T sciashb, KRBE TR
SEUG = PR B s 5 AT 14 d TERPENESR, wERIMEEE, E(Q2+2)C, 12h B, AHUUK. &
SIS AR R EAR B R R H LI @ [7].

22. FEERE

SIAKG, VBT Sigma AF]; KRR, WETRIGEREMZAARAR, HZ#ET H42020795,
G : 2 ml:8 Jisafr; AV SR KA, 5. JT-120, TWE TRIEARIEFRERA R LU AL,
TS PR-2016, JWE TEERRAF: TDT HEAMESRERS, WETEE The versatile RZ6
auditory Processor A®]; HERGHMAN, MWE TILRRREEAERTARA R HmE, WE T
FAFHRARAT .

2.3. A&

(1) BT 20 K C57BL/6J /NS KB R H s PERE Y, BARTT 4 o IE W E K/,
BRI IR B R SE BB (GRIEA W FO ARSI ) SE 46 1Y) 3R JEN) [8]. 75 HH K SCHRITVA[9] 58
VIR, WIRTES IR KE 2 80 mal/(kg-d), K 2k, HZ:Z 14 d PP ERACR, KA
BE 5 A UL ABR ZEATAS N, BT AT /) BRI B AL AR vt s @A AT 5 BE AL R R IR AL AN B AR R AL
(2) THUTE. 25 ARTRA AR AR BUET 1T, IEGES S5 & 0.9% A ALINIA R, 1IEH KR,
IFRISEI0 5 28 ds BMRER AL SR 2455 MR E T SRR I 5 Tl A R MR M S B AR RV 5 50 mg/kg
B2 14 d JR1E2y, HIZ3 IR Zh AR M IR o B AR 25050 B, =208 58 14 d T3

2.4. MEIEIR

(1) UK ST 14 d J5 R TFT P44 2G5 R4 L B R SR I/ B ABRDPOAE
(P AHE: 0.75. 1.0, 2.0, 4.0 & 8.0)/KF; (2) HiwEAL. =HT 14 d j5/) & DA77 Uik
W6, HUHURAZ, S E & vkR Y R, WA SUH 2R R HAR IR AS[10]; (3) p53-ROS i it o
EEKT. BRI S ) H R4 4, K Western Blot AISZ 3¢ ) PCR HARM & /)N il p53-ROS i@ 5%
BEA/KY, G35 Bax. Bcl-2 & Cytochrome C /K-F[11].

2.5. ittt
K] SPSS26.0 B EE, HEFRHMT )2 RS, SR n(%)FoR, HEFEMT tIEK, RA(XLs)FR,

P <0.05 R A5 L.
3. &5
3.1. =T K FEELE
HIRFEH ABR /KL T B HZH(P < 0.05); 1w T FIATHRZL(P < 0.05); AN A ABR 7K-F i

T [{XRAP <0.05), W% 1.

DOI: 10.12677/acm.2024.142564 4069 I IR = =23t e


https://doi.org/10.12677/acm.2024.142564

A

Table 1. Comparison of ABR levels among three groups (X +s)
52 1. =40 ABR KFLEE (X +5)

51 R¥ ABR 7K°*(dB SPL)
BREA 10 55.39 + 4.61%"
AL R 2H 10 64.64 + 6.78"
T EN A 10 24.45 + 3.59
F 18 / 10.294
P1E / 0.000

Haan B4, *P<0.05; SHERIIRAE, "P<0.05.

BEMEAETI 14 d J5WT J17KF 0.75 kHz 1.0 kHz. 2.0 kHz. 4.0 kHz. /% 8.0 kHz /N DPOAE 7KF
B TR IRZH(P < 0.05), BRAET 2 AXTIRA(P <0.05), W% 2.

Table 2. Comparison of listening levels among three groups (X £s)
F 2. ZHIT KPR (X ts)

THiJa
A R - - -
AR IR o} B 2 7= AT A F1i P1{E
0.75 kHz 14.29 + 3.12 12.47 + 1.63"4 6.16 + 1.43"4 14.34 +2.32 8.392 0.000
1.0 kHz 13.45 + 3.25 12.16 + 1.46"4 6.12 + 1.05"4 13.51 + 3.27 6.645 0.000
2.0 kHz 16.24 + 3.23 14.42 + 2.15%4 6.22 + 1.27"4 15.97 +3.21 7.142 0.000
4.0 kHz 19.86 + 3.58 1853 +3.23"4  11.21 +0.96"* 19.91 + 3.61 6.982 0.000
8.0 kHz 21.63 +3.85 19.33+3.26"4 1263+ 152" 21.65 + 3.87 5.537 0.000

S EanBALE, *P<0.05; SHEANEEALE, P<0.05 S5FWETLE, “P<0.05.

3.2. ZHEWRESFTRER

=HTT 14 d 547 HE 3eth, 8BRS MEE, 4REW. SR H T RRE 22440
M E B, L, HEWRES MESKPAIRE, EASERIER, 5 AR ZHE
MU ALER, HA8ESE, Bk, HNERMESAMESLE S, 5855, MmAETx
HEMRESFAAE, RESRET, WA L.

a b c
v a FOS EXT A HE Jetagh B b BUONBIAIXT IR HE e85 R o ONERER A HE Jet g5 3L,

Figure 1. Comparison of morphological changes in three groups of cochlea (x50)
B 1. ZAERESFEETUELE(x50)
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3.3. =%H p53-ROS B X BELKELLE:

FHR %4 Bax. Bcl-2 & Cytochrome C mRNA JAH %8 AR T LA FRZH(P < 0.05); m T2 H
SHIRZH(P < 0.05), W% 3 F1A 2.

Table 3. Comparison of key protein levels in the p53-ROS pathway among three groups (X £ )
7 3. =%H p53-ROS B X EEHKFLLE(X +5)

20 531 R Bax Bcl-2 Cytochrome C
BHREA 10 0.43 +0.14" 0.51 +0.16" 0.37 +0.11"
T %o} R 4 10 1.12 +0.19* 1.06 +0.18" 1.11 +0.20*
2 ERT R 10 0.28 £ 0.07 0.34 £0.12 0.32 £ 0.09
F1E / 5.497 6.671 5.561
PH / 0.000 0.000 0.000

AR, "P<0.05; SHEAIRALLLE:, "P<0.05.
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Figure 2. Key protein levels of the p53-ROS pathway in three groups
2. =4%H p53-ROS @I X B EHKFE

4. ¥ig

RKRERZLEMHR RN E 2, ZA4WE T2 ERRETER, FAEFEAY, SEUREH
S, TS ARRANL], KRERSRESGLHRKKRERZMRNEEY, K E B BRI 4,
SECEMMAR . FR, PORE R EA BIEMRE, SRS NMDA 24k, SERSARMT . AR+,
FHIRE A ABR (K TR RAL(P < 0.05); T2 AN IRZL(P < 0.05); HERIXT AL ABR 125 AN R4
(P<0.05), BREXHTH 14 d J5Wr /1/KF 0.75 kHz. 1.0 kHz. 2.0 kHz. 4.0 kHz /% 8.0 kHz /)» i DPOAE
K TR B2 (P < 0.05), MIZZEREH, BN FRIR PR E =DM RIT 71K, FIT /R
Ho WTERE: BREFAERE IR, Bey sk ki, w8z bk i & an i 2 v i, GT R
AN M FE A7, BhnmAE R, I cE N BMER. Fr, BREH T RRERTH /DRt
ZIWAE RS R, REARIETUEAM. TERRE A HEEA, R A X T R RG. BRZ B R
FW, BARRFGRAE PR, BRI N MR R, S MR & 2 gni R, s ok 2
M AL, BRI R AR . ABFFE T, HE Gl BEW], BH 54 TR e R & 284 B4
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e R, HEWRE IS SCHMKI AR, BEEARIER, MZ8REH, SREEHRGE
FIR AP TC I 227K 1. p53-ROS JE H AT 9 N AR HLEL (KM A1, 76 240 0 30 1 R 4 S P 12
FE T EERER . RN A DNA i, pb3 dH REL IEAE 2R RE, DAEAS 4 B A 78 2 1S
B E R ARTEd, B EAH Bax. Bel-2 & Cytochrome C mRNA K AR IG H H /K AR T AL 0k i 26, (P
<0.05), MiZ&5ERE N, WRFEFBA T IRRER BRI T, REHNH| p53-ROS ilH, FE4H
HJA S AL R 1 e e b R T B

ZiEpTd, WIREM TIRRER SN MR R ACR B, AEi] pb3-ROS M, HiR et
LIRS, A BRI BRI 7K, RENIRIRIZI TR BB i

E&mHE
UEH A RR: YT DA R R ERZGRIINE s TTH S5 . 2023 4R (5 —2K)%8 005 5 .
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