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Effect of Opening Round Window Membrane on Auditory Function of Healthy Guinea Pigs
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[FEE1 BAY HHR Bk G B RUThRER S (b, F5iE B FEIR R 30 H(60 B.) , W A Salbe R S5 T FF 0T
186 FF I 7 158 Bk FF 1 5 4 B AT WP i T R (ABR) | H- i v ] (electrocochleogram, ECochG) | WL B %k & & 2l 15 i L
(electrically evoked compound action potentials, ECAP) K HL i & Wy i T+ 5 7 (electrically evoked auditory brainstem
responses, EABR)#&, #EA T4 T 0. £5SR KL 54 HAD 840 (L RAF RS LA T A9 ABR (ECochG . ECAP
EABR T, A% ESIT TS ABR B1{E 2 5124 36.67+£7.76 dB SPL.98.81+10.74 dB SPL, 4 Z Al &% 2= 5 (P<
0.05) ;ECochG H1 CAP [#{E 43 %1124 28.73+9.72 dB SPL.68.48+11.21 dB SPL, “#& ZiAlA B EZH(P<0.05) ;ECAP [
143 3125 0.35£0.11 mA,0.46+0.13 mA, ~F Z A A T &% 5 (P<0.05) ; EABR [ {A 47 %14 0.21£0.05 mA,0.30+
0.07 mA, —# Z A4 BEEF(P<0.05), £5E€ BB PRI i 5 HR R AW Shie BB R AR 1k, RBL AT F1 T FE,
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[Abstract] Objective To investigate the effect of opening round window membrane on auditory function in healthy guinea
pigs. Method Thirty healthy guinea pigs (60 ears) were anesthetized by inhalation of isoflurane. Otocyst was opened and round
window film was opened. Auditory brainstem response (ABR), electrocochleogram (ECochG), electrically evoked auditory brainstem
responses(EABR) and electroevoked compound action potentials (ECAP) was recorded before and after the round window membrane
was opened. And statistical analysis was performed. Results In 54 ears of guinea pigs, well-differentiated and stable waveforms of
ABR, ECochG, EABR and ECAP were recorded. The ABR thresholds before and after opening round window membrane were
36.67+7.76 dB SPL and 98.81+10.74 dB SPL, the difference between them was statistically significant (£<0.05). The ECochG
thresholds before and after opening round window membrane were 28.73+9.72 dB SPL and 68.48+11.21 dB SPL, the difference
between them was statistically significant (P<0.05); The EABR thresholds before and after opening round window membrane were
0.21+0.05 mA and 0.30+0.07 mA, and the difference between them was statistically significant (P<0.05); The ECAP thresholds
before and after opening round window membrane were 0.35+0.11 mA and 0.46+0.13 mA, and the difference between them was
statistically significant (P<0.05). Conclusion Before and after open round window membrane, the auditory function of healthy
guinea pigs showed obvious changes, which showed hearing loss.
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B , W% Ak Bi% A RN E Al sy . SRRt
f#i FH Neuro-Audiol.0.103.2 iR 4%, ¥ Kk HL A {30 & FRL 3fill L
#2181 {f FH USB k4% T W — i A Hix
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1.3.2 Ak R AL OABRMNRE 0Kl . 2%
LA | B kb AR B e FR AR AR . IR HLAR B T RN
B MELL SIE P 22 XAL K T, & 7% Ml & Tl
HIRFLEX KT, i 8 T IR L T,
ZHi% B . 7 Neuro-Audiol.0.103.2 & BEWF 4 I F I 7
B, = 21 Hz, 43 A7 IR 15 ms, & 1024 7k, 6
Hiy 7k F£40 uV, {555 A JEE 500 pV, K45 100 Hz, &4
2000 Hz, SR AHE22 40000 Hz, 35 B 75 (click ) Ay s s , 4k
P Ay B/ B, TR 100 ps, R E 0 o i 9% B
100 dB SPL 7144, LA 2K 10 dB SPL & Wit ik, LA R &2
B2 vk DA b T3 1 o5 I ) i 5% % 8 S ABR 1A,
@ECochG M : e o AR f FHERBR FAR , 275 Huff Bt
FARAE PR HLAR o T AT ER BRI B T M B kI 2=
Al N P, 2% R E TR B R R XL N, #
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S % . 7E Neuro-Audiol.0.103.2 Ff 35 45 H IR Ha & 4
2, MIBLHH =R 7 Hz, 43 Hrisk R 7 ms, & 0300 vk, E 27k
+£50 pV, & 2% A VB 500 pnV, IG5 5 Hz, 545 2000 Hz,
SR HEFE 80000 Hz, 16 B Jd 75 (Click ) Ay sl 7 , Al Ay i/
FEE, I TE 100 ps, BRITE HI 2 - i P 9% BE M 90 dB SPL
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CAP T SR AR A 588 B o S A R

1.3.3 B & B Ar il @ ECAP MR, « il s o A 1F 4
st PR ERER ARG , SR AR, fA | s AT 2 75 Al L b
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80000 Hz, 28 J AR 1 B 1 fok vt FELYE , 9% 5 100 s , >R FH [] 25
fih AT A R . MDA 40 ms, W R A 20 pv,
AR R 2 ms, SRAE REPE 100 pV, & iR 1 ms, &
REES pV, BIEHE Al 0.8 mA JF4h, LAY
K 0.1 mA B i, LA B 2 vk DA T ) e A1
R R 7 A R o S T et SR 5 M sl Ak 200 e UL )
N & L.
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JF [ %5 % )55 ABR . ECochG . ECAP _EABR jilli#,, ECAP,
EABR i A% BT % 3 s &, 43 AR A7 B R IR
TN RT .

L4 giitorr

K FH spss 22.0 G Ll AR T R AT S LT o0 HT , 5 R
PAxts Je i (Md) (Be/IMA , ok (i) %ok, 25 7 B Mok
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ABR _ECochG ECAP [ EABR ¢ T,

2.1 AR ALK

2.1.1 ABRIA [ 7 B Bk FF 7if Jii ABR % 4 [l 2 e
. 18 H 4 B 24 36.67+7.76 dB SPL, 98.81+10.74 dB
SPL, 7 %5 4> 51 40 (30, 50) dB SPL_100(80, 110) dB
SPL, Wilcoxon {5 54 4s B/~ , 7=-6.437, —FH 2 HAG T
&7 5(P<0.05),

1 [Pl E ABR HIHAEL

ABR B[E(dB SPL) INIJIE(E(mA)  Z b
B HEPRIF R 36.67+7.76 2.18+0.96 R
BEHIFE 988161074 063:01y 0437 000
*P>0.05,

2.1.2 ECochG Ml 5 % 54k FF il Ji ECochG ¥ T 4n
3 . CAP R 4y %% 28.73+9.72 dB SPL, 68.47+
11.21 dB SPL, # 245y %125 (15,50) dB SPL,70(45,85)
dB SPL, Wilcoxon 75 B A % 875 , Z=-6.408, 2% 7 ]
A #E2E R (P<0.05),

2.2 WL K B

2.2.1 ECAP A [ % B Bk FF i ji5 ECAP ¢ J¥ 4[] 4

T T 3

22 [ IBLPEFF i 5 ECochG rf CAP I E {E

ECochG WM& (dBSPL)  fE{E (mA) z P
B % EP TR 28.73+9.72 9.15+£2.22 .
BT 68.47+11.21 2054119 0408 0.000

73 A BRI A5 EABR SI{EE {1

EABR 1 (mA) Z -
I8 e S R T i 0.21+0.05 )
RAEBHIFE  030£0.07 =777 0.000

Biof. BRIE2 3124 0.35£0.11 mA _0.46£0.13 mA , fh i %
45 5110.3(0.2,0.6) mA 0.4(0.2,0.7) mA , Wilcoxon 745 Fk
G EoR, Z=-5.6601, & 2 A4 8.3 25 5 (P<0.05),

4 WA B RS ECAP B{E 2

ECAP #1E (mA) 7 P
I5 % RSk FF i 0.35+0.11 -
RaiskIrE 0462013 -3.661 0.000

2.2.2 EABRIIK (5 % BBk I A S5 EABR i 4nfEl 5
Fiork. HIE 4 B4 0.2120.05 mA _0.30+0.07 mA, 1 {3 %
45 5710.2(0.1,0.3) mA . 0.3(0.2,0.4) mA, Wilcoxon 72
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+0BmA, 0.1 ms, THz
#0.7mA 0.1 ms, 7Hg,

0.6 mA, 0.1 ms, 7 Hz

+ + 4+ +
.................................................. +0.7mA, 0.1 ms, 7THz

+0.5mA, 0.1 ms, 7Hz

-----------------------------

__________________

%0.6mA,0.1ms,21Hz
~**"40.5mA,0.1ms,21Hz

~"+04mA,0.1ms 21Hz
£03mA 0.1ms,21Hz

+02mA 0.1ms 21Hz

%0.1mA 0.1ms 21Hz

404 mia, 0.1 mhs, 7HZ

“40.6mA,0.1ms21Hz

------------------------

“40.5mA,0.1ms, 21Hz

' 8 "+04mA 0.1ms, 21Hz
w——o—o—-—o—t
+03mA,0.1ms, 21Hz
T "02mA 0.1ms,21Hz
B

B 5 AR %R AT BJE EABR K
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AN ERLNL, B % T R B R B IR I,
7 ECochG K IIHLEE S I, A 58 — R B RL - 35 1 v
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