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Abstract: Objective To investigate the protective effects of Ginsenoside Rgi against cisplatin (CDDP)-induced ototoxicity and its
mechanisms. Methods Eighty guinea pigs were randomly divided into five groups with ten rats in each group, namely control
group, cisplatin group, 5 mg/kg Rgi + CDDP group, 10 mg/kg Rgi + CDDP group, and 20 mg/kg Rgi + CDDP group. Animals in the
control group were administered with normal saline (NS, 3 mL/kg) via intraperitoneal (ip) route for 7 consecutive days. Cisplatin group
were injected with cisplatin alone (3 mg/kg, ip) for 7 consecutive days. Rg1 + CDDP groups were given 3 consecutive days of Rg1 (5
mg/kg, 10 mg/kg, and 20 mg/kg ip respectively for each group) ahead of the application of Rg1 + cisplatin (3 mg/kg, ip) for 7
consecutive days. For the 7 consecutive days of co-treatment of Rg1 with cisplatin, Rg: was injected peritoneally 1 hour before the
injection of CDDP at the contralateral side. Auditory brainstem response (ABR) test was used to evaluate the auditory function of rats
in each group before and after administration of CDDP. Stretched preparation of cochlear basilar membrane was examined for
morphological changes of outer hair cells (OHC). The general case of diet, loss of hair, and activity status of guinea pigs were
observed every day. HE staining techniques and optical microscopy were used to evaluate the lesions of spiral ganglion neurons (SGN).
The levels of malondiadehyde (MDA) and superoxidedismutase (SOD) activities in cochlear tissues were detected by biochemical

assay kits. The protein expressions of Caspase-3, p53, p-Akt, and Nrf2 were determined by western blotting. Results Compared with
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CDDP group, Rgi co-treatment significantly lowered the CDDP-induced ABR threshold elevation (P < 0.05) in a dose dependent

manner. The severe damages of cochlear OHCs and SGNss exhibited in CDDP group were also markedly attenuated by co-treatment

with Rg: in the Rgi + CDDP groups. In CDDP group, the MDA levels were significantly increased while the SOD activity was

decreased in cochlear tissue after CDDP injection. Rgi treatment evidently reduced the level of MDA and enhanced the SOD

activity (P < 0.05). Western blot results indicated that Rg) treatment significantly attenuated CDDP-induced pro-apoptotic protein

expressions (Capase-3 and p53). Furthermore, treatment with Rgi resulted in an increased expression of p-Akt and intranuclear Nrf2 in

cochlear tissue compared to the CDDP group. Conclusion Ginsenoside Rgi protects auditory functions from cisplatin-induced

ototoxicity via the Akt/Nrf-2 pathway in guinea pigs.
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Red arrows represent outer hair cells; black arrows represent inner hair cells
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Fig. 3 Results of SDH staining and stretched preparation of cochlear basilar membrane of guinea pigs in each group ( x 400)
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Fig. 4 Protective effects of Rg: on OHCs in cisplatin-treated
guinea pigs (X s, n=5)
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Fig. 5 HE staining of SGNs of guinea pigs in each group ( x 400)
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Table 2 Effects of Rg; on survival number of SGNs in cisplatin treatment guinea pigs (x +s)
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CDDP-+Rg, 5 314.06426.53" 735+1.72"

Caspase-3 _— | —— e —

P-actin  — c—— —

X CDDP CDDP+Rg;

4 - *k
i)
&
= #
3‘13 *
T 5]
e
o
o
£ 1
&
O

0

RaYice CDDP CDDP+Rg;

B-actin N SN —

papiist CDDP CDDP+Rg,

—_
W
J

*

—_
(=}
1

p-Akt B AN FIA &
_O

papiist CDDP CDDP+Rg;

T PE AR AT BRI, (H ] 55T CDDP 41(P<<0.05),
H MDA 7K°F-5j CDDP 41 Lh 5 5 3% I (P<<0.05)
3.7 E#RtALE Caspase-3+ p53. p-Akt & Nrf2 EAFRIA
ERWE 6, XTHRATK I HURA1ZAN Caspase-3
p53 FikH/D, 4T CDDP Ji 2 R (A TR 2k
ORI B2 (P<<0.01): TN Rey PRIIIKER
HARAZAN Caspase-3 % pS3 B HRIA R X R4 LR
BT, R RACT-HH CDDP 1K (P<<0.05).
X PR S AT 2N p-Akt [ Nief2 BRI/ DL
i%, VFH CDDP J& 2 R Ak R n, (H34545:
R [FINE T R DR )a, HARZAZIA p-Akt J¢
Nrf2 A% &5 & L CDDP ZH0] B84 (P<<0.05).

ps3 N —

B-actin e— —

ROt CDDP CDDP+Rg;

37 3k
i)
ﬁ

24
& #
=
Rl
o
o
v
o

0_

X CDDP CDDP+Rg;

Nrf2 -i.'--”“

Lamin B s————

papiist CDDP CDDP+Rg,

—_ —_
(= [
1 1

Nrfzoﬁiv' FIAHX ik

(=}

X CDDP

CDDP+Rg,

B 6 Rg; xf CDDP {7 R R E4RA Caspase-3. p53. p-Akt #1 Nrf2 EHFTIEBIEME (X£s,n=5)

Fig. 6 Effects of Rg; on protein expressions of Caspase-3, p53, p-Akt, and Nrf2 in cochlear tissues in cisplatin treatment guinea

pigs (x£s,n=5)
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R, RAEST T AN BN ISR AT AT
TP TIR0, ARSEGATN T ROS JE B E AL AR
=4 MDA [ R B 32 B P4 AL SOD
P, FIBSIE WS T 54008 T M S BB R A
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B IR Rey GE I 1IN p-Akt S A% N Nrf2 [R5 &,
g4 UL R seae gt RULE, Rey MBS o -
P/ F AT e -5 3 % () 4 3G n T B Y PR
B RIEE XK. 48R, ZE I 5 5 A 2%
PUAMER R IA B IE T Z R — DA

% T ROS 7 CDDP H#MH M EZEH, K
ST EEE RSN B ROS Skikfs CDDP H-
B, HITOKRIZFZAY) CnRAmRe. &=
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