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AIM: To study the effects of ciliary neurotrophic
factor { CNTF) on the expressions of gentamicin
ototoxicity in guinea pigs. METHODS: The
auditory function of pigmented guinea pigs was
examined using auditory brainstem response
{ABR}, cochlea microphonic potential (CM) . and
action potential of auditory nerve ( AP)

RESULTS: In animals injected gentamicin { 80
mg'kg™' + d”', im). ABR threshold began to
elevate on d 20, and prelongations of ABR wave |,
W and the 11—V interpeak latencies were
observed. The animals treated with gentamicin
for 30 d displayed lower amplitudes of CM and AP
{N1) than the contrals. OCNTF {(0.44 mg- kg™ '
«d~", sc) inhibited the gentamicin-induced
elevation of ABR thresholds, the prolongation of
ABR wave |, |V and the | — VY interpeak latencies,
and the decreases in amplitudes of CM and AP
{N1). CONCLUSION: CNTF attenuated the
gentamicin-elicited auditory impairment in quinea
pigs-

Gentamicin produces degeneration of sensory
' . . 1 .
hair cells in the organ of Corti'” and induces

[2,3.4] It is

alteratiorn in central auditory pathways
ymportant to investigate further preventive measures
to reduce the severity and frequency of the
OTOLOXICITY .

{ CNTF ) was

originally idemtified and partially purified {from

Ciliary neurotrophic factor
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embryonic chick eve tissues. CNTF supported the

sutvival of sympathetic, and motor
t
neurons >,

SENSOTY .
and promoted neurite outgrowth of
statoacoustic ganglia combined wirh otocyst derived
factor'®). But no report on the effect of CNTF on
the auditory impairment caused by gentamicin was
found. In the presenr study. the effect of
recombinant CINTF on the expression of gentamicin

ototoxicity was exarnined .,
MATERIALS AND METHODS

Reagents The recombinant human CNM T was prepared
Its bicactivity was 1.0
It was kept at ~20 T,

according to presigus report’
neurctrophic unit per ng protein.
and thawed before use. The pgentamucin sulfare was
purchased from Yongnin Pharmaceutical Inc.

Animals Pigmented guinea pigs weighting 277 +5 17 g
and showing normal PPreyer’s reflex were housed at 22.0
+0.5 U with an alternating 12 h light-dark cycle (7 :00
— 19007
were divided into 5 groups: 1) im gentamicino 80 mg- kg™’
*d™" for 30 d; 2 sc CNTF .44 mg-kg '-d " after each
gentamicing 3) sc CNTF 0.11 mg - kg™* - d7' after
gentamucin: 4) and 5) s¢ CNTF 0.44 mg-kg ' +d ™" and

normal saline, respectively. without gentamicin.

Food and water were given ad 4. Animals

Auditory brainstem responses The recording electrodes

were inserted subcucaneously below the ipsilateral pinnoa

[ reference clectrude) and the vertex {active electrode).  The

ground electrode was mserced subcutaneously below the
contralateral pinna.  The auditory brainstem responses
{ABR) to alternating polarity click stimuli delivered to each
ear separately { earphone against the ear} 10 times-s~', at
intensity from 70 dB peSPL down to ABR threshold {the
lowest mrensity elicited a distinet wave [V') was recorded.
Recorded electric  activity was handpass filtered { 80
— 3000 Hz), amplified and averaged {» =500} by a YJC-A
evoked response instrument. ABR threshold, peak latencies
of wave 1 and 1V, and the interpeak latency of 1 — IV
{ brainstern transmossion Time, BTTY were analvzed.
Cochlear potentials Three days after the Final
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medication, the animals were anesthetized with p urethane
L.Og-lkg™?
scala tympani and the reference electrode was implanted in the
The
potential {CM) and action potential of auditory nerve { AP)

The recording electrode was umplanted in the

superficial masseter muscle. cechlear microphanic
was recorded in response to rhe click, at intensity of 20 nr
40 dB peSPL, amplified and monitored on & wave analyzer.
sound  created  and

All measurements were made in a

electrically shielded room.

RESULTS

CM  The amplitudes of CM in the animals
given gentamicin {GE} 80 mg-kg *-d™ ! for 30 d
were lower than those treated with saline. The
amplitudes in the animals injected sc CNTF (.44
mg-kg™!+d™! after gentamicin were higher than

This CNTF
attenuated the reduction of the amplitudes caused hy

those given gentamicin alone.

gentamicin, However, sc CNTF 0.11 mg- kg™!
+d”! failed to attenuate the reduction of the
amplitudes. No difference was found between

CNTF 0.44 mg kg !+d™! group and the normal
saline group (Tab 1].

AP The GE group displaved a lower AP{N11
amplitudes than the saline proup. The animals
injected s¢ CNTF 0.44 mg - kg ! « d° ' after
gentamicin exibited higher AP{N1} amplitudes than
This CMNTF
attenuated the reduction of the AP{N1} amplitudes

those given gentamicin alone.
in the animals treated with gentamicin, but did not
There
were no significant differences between the GE
+0.11 mg-kg ' group.and the GE group ( Tab 1.

ABR ABR was measured prior to the start of
the studv and then again on 4 5, 10, 15, 20, 25,
and 30 ABR
thresholds were comparable in all groups at the

influence the amplitudes of normal animais.

after beginning of treatment.

beginning of the study. Animals  received
gentamicin 80 mg* kg '+ d”?! for 30 d showed a
The threshold in GE
group began to elevate on d 20 ws saline group.
Animals treated with CNTF 0.44 mg-kg ' +d"
and gentamicin showed a reduction of the threshold
shift. The GE +0.11 mg- kg™ ! group showed a
slightly lower ABR threshold ©s gentamicin group
{(P>0.05).

between animals treated with

progressive hearing loss.

There were no significant differences
saline and CNTF
alone (Fig 1).
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Fig 1. ABR threshold. {(C) Saline, n=5. (@) GE, n
=10, (+)GE+CNTFO0.44d mg-kg "', n=14. (J) GE
+ CNTF 0.11 mg"kg™', r = 14. (W) CNTIF 0.44
mg-kg™!', o = 5. "P<0.05, ‘P<0.01 w saline;

p<0.05, 'P<0.01 vs GE.

The latencies of wave I in GE group on d 25
and 30 were longer than that in animals receiving
CNTF 0.44 mg+kg ' *d™! inhibited the
The
latencies of wave IV in GE group on d 20, 25, and
The
induced by

saline.

prolongation of wave I latencies { Fig 2A}.

30 were longer than that in the saline group.

prolongation of wave IV latencies

Tab t. Amplitudes (p¥) of CM and AP (N1). *P<0.05, ‘P <0.01 vs saline group; “P<0.05, "P<0.01 w GE group.
M AP
Graup " 20 dB 40 4B 20 dB 40 dB
Saline 5 348 = 37 50542 542 + 39 854+ 47
CNTF 0.44 mgkg ! 5 352 £27 503 + 37 550 + 39 852+ 46
GE 10 163 + 35° 280 + 5¢° 344 + 54° 56T £93"
GE+CNTF 0.44 mg-kg™! 14 328 £31' 496 + 48 528 + 54° 828 = 74
GE+CNTF 0.1 mg kg™’ 14 195 + 24 303 = 40 32+ 37 584 = 46
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gentamicin was inhibited by the high or low dose
CNTF (Fig 2B). The BTT in the gentamicin
group on d 30 was longer than that in the saline
group.  Animals received gentamicin and CNTF
0.44 mg-kg '+d ! chowed normal BTT values { Fig
2C7).
latencies of wave I and wave IV, and the BTT

There were no significant difference in the

between CNTF group and saline group.
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Fig 2. Latencies of ABR wave I {(A), wave TV (B) and the
I- IV interpeak latency (C). () Saline, n=5. (@)
GE,n=10. (+) GE+ CNTF 0.44 mg kg !, n=14.
{T)GE+CNTFO. 11l mg-kg™', n=14. () CNTF 0.44
mg-kg'. n =5 PP<0.05, P<0.01 v saline.
*P<0.05, 'P<0.01 vs GE.

DISCUSSION

The gentamicin-induced damage of sensory hair

cells and auditory nerve fibers in corts can result n
declines 1in the amplitudes of the CM and AP
(N1
the elevation of ABR threshold and the prolengation

The impairment in corri can also cause

of latencies of wave | and wave [V as well?).  In

present study, subcutancous adninstration of
recombinant CNTF inhibited the gentamicin-induced
the decrease in amplitude of CM and AP{N1), the
elevation of ABR thresholds, and the prolongation of
ABR wave I, 1V latencies. These results indicated
that CNTF eo-administration can attenuate the
impatrment of hair cells and auditory nerve fibers in
corti. Another cause of the alteration 1n ABR is the
cumulative toxicity of the aminoglycoside occurred in
auditory nervous system. The observation that
CNTF inhibited the prolungation of BTT suggested
that CNTF could protect partial centtal auditory
pathway against the toxicity of gentamicin. It was
shown that the daily subcutaneous injection of
CNTF {0.11 mg- kg ') was much less effective
than the high dosage (0.44 mg-kg '). This could
be due to the of CNTF in the

(0t A relative high pharmacological

shart  life
circulation
concentration of CNTF in circuiation was needed for
its attenuation effect on cumulative toxicity of
Eentamicin.

Besides inducing damage of sensory hair cells
treatment of

of the
vestibule, weight loss, and nephrotoxicity'®). The

and auditory nerves, the long

gentamicin  can cause the impairment
signs of vestibular toxiciry such as the stereotype and
abnormal gait were ohserved in some animal treated
with gentamicin, while in the high dose CNTF
treatmient group few animal exhibited these signs.
With respect 1o body weight, the groups with
gentamicin  and the groups with CNTF  and
gentamicin had lower weight than the controls
{unpublished data). The effects of CNTF on the
vestibular and other toxicities should be clarified by
further studies,

The production of neurotrophic factors in the
target organs of primary sensory neurons is believed
to be important in maintaining neuron survival.

The mRNA

neurotrophin gene family, brain derived neurotro-

encoding 1two members of the
phic factor and neurotrophin-3, were synthesized by

inner and outer hair cells of Corti’™.  Genes
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encoding neurotrophin receptors were expressed in
the neurons of VIIth ganglion™®.  Significant
levels of CNTF mENA in the adult rat central
nervous system ( CNS) were found in the brain
stem., cerebellum, midbrain, and thalamus/
hypocampus“dj. The CNTF receptor « subunit
{UNTF binding protein) was quite widely expressed
in the hoth the developing and adult CNS'* | It is
not clear whether the CNTF and its receptor were
existed in inner ear, but CNTF. combined with
otocyst-derived factor, was found to promote the
outgrowth of cultured statoacoustic ganglia'®?. The
CNTF

induced ototoxicity shoud be further investigated.

mechanism  that attenuates gentamicin-

ACKNOWLEDGMENTS To IDr George D Yanco-
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