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Effect of geniposide regulating Nrf2/HO-1 signaling pathway
on hearing loss in rats with acute otitis media

YI Qinghe, LIU Min, DONG Longbao
( Department of Otorhinolaryngology, the Navy Special Medical Center of the People’ s Liberation Army of China, Shanghai
200050, China)

Abstract: Objective To investigate the effects of geniposide on hearing loss and nuclear transcription factor E2
related factor 2/ heme oxygenase-1 ( Nrf2/HO-1) signaling pathway in rats with acute otitis media ( AOM ). Methods
AOM rat model was constructed, and the experimental rats were randomly divided into control group, AOM group, Geni
low-dose, medium-dose, and high-dose groups ( Geni-L, Geni-M, Geni-H groups ), and Geni high-dose + pathway
inhibitor ML.385 group ( Geni-H + ML385 group). Rats in each group were subjected to hearing tests. Enzyme-linked
immunosorbent assay was applied to detect serum inflammatory factors and oxidative stress level. HE staining was applied
to observe pathological damage of ear mucosal tissue. Western blot was applied to detect the expressions of Nrf2/HO-1
signaling pathway related proteins. Results Compared with the control group, the middle ear mucosa in the AOM group
was disorganized, with obvious swelling and shedding of ear mucosal cells, significant infiltration of inflammatory cells and
proliferation of fibrous tissue, and significantly thickened mucosal thickness. Meanwhile, the auditory brainstem response
threshold, levels of interleukin (IL)-18, IL-6, tumor necrosis factor-a ( TNF-a ), malondialdehyde ( MDA ), and

expression of Kelch-like epichlorohydrin-associated protein-1 ( KEAP1 ) were elevated, the activities of superoxide
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dismutase (SOD) and glutathione (GSH) , and the expression of Nrf2 and HO-1 were reduced (P <0.05). Compared
with the AOM group, the pathological symptoms of the middle ear mucosal tissue in the Geni-L, Geni-M, and Geni-H

groups were reduced, the degree of mucosal swelling and inflammatory cell infiltration were reduced, the mucosal thickness

became thinner, and the ABR response threshold, levels of IL-18, IL-6, TNF-a, MDA and expression of KEAP1 were

decreased, the activities of SOD and GSH and the expressions of Nrf2 and HO-1 were increased, with the most obvious

changes observed in the Geni-H group (P <0.05). The pathological symptoms of the middle ear mucosal tissue in the

Geni-H + ML385 group were aggravated compared to the Geni-H group, with obvious swelling and shedding of ear mucosal

cells, increased inflammatory cell infiltration and fibrous tissue proliferation and increased mucosal thickness, the ABR
response threshold, levels of IL-13, IL-6, TNF-a, MDA and expression of KEAPI were elevated, the activities of SOD
and GSH, and the expressions of Nrf2 and HO-1 were reduced (P <0.05). Conclusion Geniposide can improve hearing

loss in AOM rats, and its mechanism is related to the activation of the Nrf2/HO-1 signaling pathway.

Keywords : Acute otitis media; Hearing loss; Geniposide; Nuclear transcription factor E2 related factor 2/heme oxy-

genase-1 signaling pathway
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JERGER BAGEE R T1 55 Lo ) L2 W 54 i 7 45
PR RPATE S , B AOM &0 S5 & A T, 8 H
RAERH A R &, T3 )LE B A AR
JEWT AT, MR SR T AL SCH AR MOA SRR
S AR E B R R AT IR T (B B
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PEJA R Nef2/HO-1 {5 53 f I8 45 AOM K B W J) 46
Pt RN, AW 9T 3 AR R AE 1 5 X AOM K F
Wr 345475 e Nef2/HO-1 {5538 B Y520 , 9 AOM
B iy 7 AR BT SR

1 #B5HE

1.1 Tk
8 Jiliiy SPF 2% SD KR4 H i S s s2 50 3
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4 W) R BCA PR 2 B Nif2 , HO-1, KEAP1 (10-
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23.65,P <0.05;1 =46.47,P <0.05;1 =67.67,P <
0.05) ;Geni-H + ML385 2% Geni-H 20 ABR 52 ) [
(7 (1=39.09,P <0.05) . L1,

:" 5 Control 41 H#5, P <0.05;" 5 AOM £ 4%, P <0.05;
° 5 Geni-L 4 F4%, P <0.05; 5 Geni-M 41 Fr 4, P <0.05;° 5 Geni-
H A L, P <0.05; ABR (W3¢ i T35 & B i) ; AOM (2t H:
#)o T

2.2 FEFHXS AOM K AAE R 7K1 15 0

AOM 4 #; Control ZH TL-1B (¢ = 60. 12, P <
0.05) .IL-6(t=74.46,P <0.05) .TNF-a (1 =76.07,
P <0.05) /KFT} 5 ; Geni-L, Geni-M | Geni-H #H %
AOM 21 TL-18(t =15.94,P <0.05;1 =32.48,P <
0.05;6 =51.98,P <0.05) . IL-6 (¢ =18.16,P <
0.05;:=38.19,P <0.05;:=61.15,P <0.05) ., TNF-
a(t=22.40,P <0.05;¢ =46.45,P <0.05;¢ =
72.07,P <0.05) KF-FEAK, Geni-H 4178 1k f W
Geni-H + ML385 4] %¢ Geni-H 4] IL-18 (¢ =29. 29,
P<0.05) IL-6 (¢t =35.01,P <0.05) ,TNF-a (¢ =
41.87,P <0.05) K FEFm. W2,

F2 HARBREIENFKFILE (pg/mL,x+s,n=12)

255 IL-18 L6 TNF-a
Control 4] 80.33 +5.47 102.54 +8.59 35.49 +1.28
AOM 4] 213.56 £9.56° 326.17 £12.53  106.57 +4.86°
Geni-L#1 178.24 £8.33" 271.63 +11.18"  85.64 +3.97"
Geni-M £ 141.58 £7.61% 211.48 +10.06™  63.17 £2.85™
Geni-H 2 98.37 £6.52%! 142,51 £9.24%! 39,23 +1.74b
Goni-H + 163.28 £7.90° 247.65 +10.35°  78.35 £3.27°
MIL385 41

#:* 5 Control 41 45, P <0.05;" 5 AOM 4 L5, P <0.05;
¢ 5 Geni-L 41 .48, P <0.05;¢ 5 Geni-M 4 %%, P <0.05;° 5 Geni-
H 241138, P <0.05; IL-18 ( A LA ZE-18) 5 IL-6 ( FH A ML 2-6) 5
TNF-a( Mg IRSERE F-a) 5

2.3 HEF XS AOM K B AL SO T 15 i)
AOM 4% Control 4 MDA (1 =5.50,P <0.05)
S TFE,SOD (1 =46.89,P <0.05) GSH (¢ =
9.67,P <0.05) & P& ; Geni-L ., Geni-M | Geni-H
4% AOM 41 MDA(t=1.63,P<0.05;:=3.31,P <
0.05;:=5.02,P <0.05) & &AL, SOD (¢ =13. 15,
P<0.05;:=27.60,P <0.05;¢t=43.25,P <0.05) .
GSH(1=2.47,P<0.05;:=5.09,P <0.05;:=8.11,
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Geni-L 41 127.28 +5.77"
Geni-M 4 89.34 +4.32"
Geni-H 24 47.65 +3. 16"

Geni-H + ML385 41 116.37 +5.13°
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