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Ciliary neurotrophic factor antagonizes gentamicin-induced alterations of 

electric potentials in auditory pathway in guinea pigs 
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KEY W ORDS cillaw neurotrophic factor；aud[一 

tory pathways； cochlear microphonic potentials； 

acoustic nerve；action potan t[als；gentamicins 

AIM ：To study the effects of ciliary neurotrophic 

factor(CNTF)ol3 the expressions of gentamicin 

ototoxicity in guinea pigs． M ETHODS： The 

auditory function  of Pigmented guinea pigs was 

examined using auditory brainstem respoDse 

(ABa)，cochlea microphonic potential(CM)，and 

action potenUaI of auditory nerve 【AP) 

lIESULTS： In animals iniected gentamicin (80 

mg kg 。d～ ， im)，ABR threshold began to 

elevate on d 20，and prolongations of ABR wave I， 

lV and the l— lV interpeak latencies were 

observed The animals l reated with gentamicin 

for 30 d displayed Iower amplitudes of CM and AP 

(N1)than the controls． CNTF(0 44 mg，kg 
·d～ ． sc ) inhibited the gentamiciminduced 

elevation of ABR lhresholds， lhe prolongation of 

ABR wave I．1V and lhe l— IV interpeak Iatencies， 

and the decreases in ampliludes of CM and AP 

(N1) CONcLUs卫0lN： CNTF attenuated lhe 

gentamicin-eticited auditory impairment guinea 

pigs 

Gentamicin produces degeneration of sensory 

halr o Js in tbe or an of C。rtit j and induces 

aheration in central auditory pathways[ - 1 It is 

important to investigate further preventive measures 

to reduce the severity and frequency of the 

ototoxichy． 

Ciliary neumtrophie factor (CNTF ) waS 

originally identified and partially purified from 
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embryonic chick eye tissues． CNTF suppo rted the 

survival of sensory， sympathetic， and motor 

neuronsL”
， and promoted neurite outgrowth of 

statoacoustie ganglia combined with otocyst derived 

factorl 
． But(10 report onthe effect ofCNTF 013 

the auditory impairment caused by gentamicin WaS 

found． In the present study， the effect of 

recombinant CNTF on the expression of gentamiein 

ototoxicity was examined 

MATERIALS AND METHaDS 

Re目 8 r抽 fe㈣ 6}nanc Auman CNTF prepared 

~ccording to pre~ous reDw ． 1fs bieactivity vcas 1．0 

neumtrophic unit per ng protein It II∞5 kept at 一20 f 

and thawed before use The gentamlcin sulfate was 

purchased from Yottgnin Pharmaceutica】lnc 

Animab Pigmertted guinea p gs weighting 277±s 17 g 

artd showinⅡ rlorrflR【Preyer’S reflex ％v~re housed at 22．0 

±0．5℃ with arl alternating 12 h light dark cycle (7：00 

一 l9 00} Food and wa[ef w融 giveo R 曲 Animals 

were divided into 5 groups：1)im gentamicin 80 mg‘kg 

· d f。T 30 d；2)sc CNTF 0 44 mg·kg～ ·d after each 

gentamicin； 3) 5c c TF 0 11 mg kg ·d a{ter 

gentamicin；4)and 5)sc cNTF O．44 mg·kg ‘，d and 

nor[33a【saline，respecfive]y，without gentamicin 

Auditory brainstem r~ponses The recording electrodes 

were inserted subcutaneous／}, below the ipsilatera[ pinna 

(reference electrode-)and the vertex(active electrode) The 

ground electrod e veas inserted subcutaneously below the 

contra[atera[ pinna The auditory braJ~stom responses 

(ABR)to alternating p arhy dick stimuli delivered to each 

ear separately(earphone against the ear)10 times s～ ，at 

intensity(ram 70 dB peSPL down to ABR threskdd (the 

[owest intensity elicited a stinet wave rV) was recorded 

Recorded electric actl~ty was handpass filtered (80 

3000 Hz) amplifie3 and averaged( =500)by a YJ0A 

evoked respoTlse instrument ABR threshold．peak 【atencies 

of wave l and IV ．and the interpeak latency of l— lV 

(hrainstem transmission time．BT'r)we工e analyzed 

Cochlear potertfials Three da幅 after the fina】 
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rI]edication． the animals were anesthetiz,ed with ip urethane 

1．0 g’kg The recording electrode was implanted in the 

scala wrnpani and the reference electrod e was implanted in the 

superficial ／11pL~~,oter muscle． The cochlear microp]1ohie 

potentla[(CM)and action potential of auditory n~Tve fAP) 

wa㈣ rded in respo nse to the click，at intensiW of 20 or 

40 dB peSPL．am plified and L'non Jtoted on a analyzer 

were made jn a mund treated and 

eleelrieaIly shielded loom 

RESULTS 

CM The amplitudes of CM in the animals 

given gentamlein(GE)80 m&-·kg ‘d for 30 d 

were 1ower than those treated with saline The 

amplitudes in the animals injected 8e CNTF 0．44 

mg。kgI1·dI1 after gentamicin were higher than 

those given gentamicln alone． This CNTF 

attenuated the reduction of the amplitudes cau酬 by 

gentamicin． However，sc CNTF 0．11 mg·kg 

·d failed to attenuata the reduetion of the 

amplitudes． No difference was found between 

cNTF O．44 mg’kgI1。dI1 group and the normal 

saline group(Tab 1)． 

AP The GE group displayed a lower AP(N1) 

amplitudes than the saline group． The animals 

injected sc CNTF 0．44 mg。kg ’d after 

gentamicin exibited higher AP(N 1)amplitudes than 

those given gentam icin alone． This CNTF 

attenuated the reduction of the AP(N1)amplitudes 

in the animals treated with gentam icin，but did not 

influenoe the amplitudes of normRl anitaals There 

were no significan(differenc~s between the GE 

+0．11 nag‘kg group．and theGE group(，rab 1)． 

ABR ABR was mea sured prior t。 the start of 

the study and then again on d 5，10，15，20，25， 

and 30 after beginning of treatment ABR 

thresholds were comparable in all groups at the 

beginning of the study． Animals received 

gentamiein 80 mg‘kg。 ·dI1 f。r 30 d showed a 

progressive hearing los．s． The threshold in GE 

group began to elevate on d 20 w saline group． 

Animals treated with CNTF O．44 mg·kg ·d ‘ 

and gentamicin showed a reduction of the threshold 

shift． The GE + 0．1l mg·kg。。group showed a 

slightly lower AI3R threshold 73s gentamicin gro up 

fP>0．05) There were no significant differences 

between animals treated with saline and CNTF 

alone(Fig 1)． 

0 5 to l5 20 25 30 

Time]d 

Fig 1． ABR threshold． (0)saHne， ：5． (● )GE， 

=10． (+)GE+CNTF 0．44‘ng· 一 ， =14． (口)GE 

+CN'IT 0．11 mg· 一 ． = 14． (■ )CNTF 0．44 

‘ng· 一 ， = 5． bp<0．05， P<0．01 w saline； 

eP< 0．05． P < 0．Ol w GE． 

The latencles of wave I in GE gro up on d 25 

and 30 were long er than that in animals receiving  

saline． CNTF 0．44 mg- I1-d inhibited the 

prolongation of wave I latencies(Fig 2A) The 

1atencles of wave IV in GE group on d 20，25，and 

30werelong erthan thatin the saline group． The 

prolongation of wave IV latencies induced by 

Tab 1． Amplitudes( )of CM and AP(N1)． <0．05， P<0．01 saline group； P<0．05， P<0．O1 W GE groap 

F_＼p{2一 0 丑《 
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encoding neurotrophin receptors were expressed in 

the neurons of VⅢth gaz~glion Significant 

levels of CNTF mRNA in the adult rat centra1 

nervous system (CNS)were found in the brain 

stem， cerebellum ， midbrain， and thalam us／ 

hypocampus 14 3 Fhe CNTF receptor d subunit 

t CNTF binding protein)was quite widely expressed 

in the both the developing and adult CNSL15j
． It iS 

not clear whether the CNTF and ；ts receptor were 

existed in irider ear ． but CNTF． combined with 

otoeyst-derived factor， was found to promote the 

outgrowth of cultured  statoacoust[c gai~glia J The 

mechanism that CNTF attenuates gentamicin— 

induced ototoxicity shoud be further investigated ． 
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庆大霉素 

A 目的：研 究睫状神经营养 因子 (CNTF)对庆 大霉 素 

(GE)所致豚鼠耳毒性的影响 方法 ：以听 觉脑 干 

诱发 电位 (ABR)、耳蜗微音 器 电位 (CM)和 听神经 

动作 电位 (AP)为指 标 ，测 定 豚 鼠 听 力功 能 结 

果 ：豚 鼠给 予 GE(80 mg·kg -d～ ．im)，20 d后 

可见 ABR阈值显著升高，ABR波 『和波 『v波峰潜 

伏期和波 『一波 『v波峰 间期显著延长；30 d后． 

CM波和 AP(N1)波波幅 明显 降 低 CNTF(0 44 

mg·kg ·d ，SG)能够抑 制 GE引起 的 ABR阈值 

升高 ；能阻止 GE引起的 ABR波 l和波 『v波峰潜 

伏期 和波 {一波 lv波峰问期延长 ；能够 减轻 CM波 

和 AP【N1)波波 幅 降低 结 论 ：CNTF能够 对 抗 

GE引起的豚 鼠听力损伤 
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