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Abstract: Objective In order to provide a basis for the research and development of traditional Chinese medicines (TCMs) for oto-
toxicity-inhibition, the commonalities in the mechanisms of ototoxicity prevention of aminoglycosides and cisplatin drugs in TCMs
are investigated. Methods Using CNKI and PubMed databases, we reviewed the literature from 2012 to 2022, using aminoglyco-
sides, cisplatin and ototoxicity as search terms to outline the current research status of ototoxicity induced by aminoglycosides and
cisplatin drugs, and further to systematically sort out the Chinese monomer compounds and proprietary Chinese medicines with
preventive effects on aminoglycosides and cisplatin ototoxicity,and to summarize their common mechanisms of action. Results It
was found that 16 TCM monomer compounds and 4 Chinese patent medicines inhibit apoptosis through indirect pathways such as
antioxidant, antrinflammatory,the inhibition of calcium ions overload and excessive nitric oxide production,or inhibit apoptosis by
directly inhibiting the expression of apoptotic proteins.Conclusion TCMs have an important effect in preventing the ototoxicity in-
duced by aminoglycosides and cisplatin drugs. This article provides an important basis for the subsequent development of target
based TCM for ototoxicity inhibition.
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Fig. 1 Schematic diagram of aminoglycosides drugs and

cisplatin entering hair cells

2
L8]
(deoxyribo nucleic acid, DNA)
2 , s DNA
Lol o ’
(reactive oxygen species, ROS) s
ROSM
ROS s
,ROS
R()S ’ ’
s (catalase, CAT) .
(superoxide dismutase, SOD) | (glutathione,

GSH) (glutathione peroxidase, GSH-
Px) ROS tul ]
s ROS s

[12]

(inducible nitric oxide synthase,iNOS) ,INOS

L- (nitric oxide, NO)

. NO , ROS ,
[12]

1(signal transducer and activator of transcription 1,.STAT1),

— (tumor necrosis factor-

a>TNF-a) . -1B (interleukin-183, IL-18) |
-6 (interleukin-6,11.-6) -kB(nuclear factor kB, NF-
kB) s (caspase)
caspase-3  caspase-49, tul
s (Ca*") , Ca®’
Ca®" , Ca®" , Ca*" MET
[13]
3
o ’ (
A1555G.C1494T,T1095C, A839G  A1027G) s
mRNA R
[7] . s [14]
TPMT COMT
ACYP2
157
(212) (155.961‘19.95), Ly
Ly L1e] o ’
((blood-lybrinth barrier, BLB) , .
[17] ,
18]
4
4.1
1,
4.1.1 s
[19] (1] N
(AMP-activated protein kinase, AMPK)/
3(sirtuin 3,SIRT3)
4.1.2 &)
Y ~la (peroxisome proli-fe-

rator-activated receptorgamma coactivator, PGC-1a)/

http://XBYZ.cbpt.cnki.net



232 2023 9 38 B
sirtuin 3(SIRT3) s bcl-2
, , caspase-3 . cjun Les-s7]
4.1.3 , e ; , .
s B(phosphorylated Akt protein, P-
caspase-3,P53 \bel-2 X (bel-2-associated X Akt) s
protein,BAX) B -2 (B-cell lymphoma-2, bcl-2) P-Akt
ROS 4.1.12
fzo-21] o ’
4.1.4 fe2-23] ) B,
1 (stromal interaction molecule, STIM1) , 4.1.13 MDA
orail . TRPV1, 2 (calpain2, .SOD  GSH-Px . TNF-«
CAPN2) s ) o
o [40] o
4.1.5 ROS 4.1.14 .
,bax,caspase-3.caspase-8 teal | , , 1.2 ROS tard |
4.1.6 E2 2 CLEFMA  EF24 ,ROS .
(nuclear factorerythroid 2-related factor 2, NRF2)/ Lzl
(antioxidant response element, ARE) s s ROS,
SOD GSH , (malondialdehyde, .
MDA) ; , B, 4.1.15
4.1.7 Rg; Rg, s ROS
s o ’ List5] o
caspase-3 p53 4.1.16 bax,
s B caspase-9,caspase-3 , bcl-2 .
(protein kinase B, Akt)/ Nrf2 L26) s
4.1.8 s po3 po3 s
3- (3-nitro-ktyrosine, 3-NT) | 1 .
(calpainl,CAPN1) , TRPV1 Ca*" MAD s SOD s
, [27-28] (6]
4.1.9 B B Nrf2 4.2
P53 NOX4 2.
R 421
4.1.10 ; B ; , Ca* ) L)
(signal transducer and ac- [48] } P38
tivator of transcription, STAT) STATI1 , (P-P38 mitogen-activated protein
ROS ; kinase.P-P38MAPK) .
. e » P-P38MAPK , ,
(fatty acid synthase, FAS) i
(fatty acid synthase, FASL) \ p53 4.2.2 iNOS , NO
. (mitogen-activated protein , DI
kinase, MAPK) cjun (cjun 423 . . .
N-terminal kinase, JNK) s , -1 (thioredoxin-1, Trx-1) .
caspase-3 ’ caspase -2 (thioredoxin-2, Trx-2) mRNA
° s 1 (apoptosis signal-regulating
’ SOD MDA, kinase 1. ASK1) mRNA , (o1,
iNOS , NO ) 4.2.4 . \
’ , SOD.CAT , MDA >
(341 [51]
4.1.11 )

http://XBYZ.cbpt.cnki.net



2023 9 38 5 233
1
Tab.1 The inhibition effect of TCM monomer compounds on aminoglycosides and cisplatin-induced ototoxicity
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