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FIBROBLAST OROWIH FAcroR RESPONSES TO COCHLEAR DAMAOE IN THE CHICK 

J.O. Pickles and W.R.A. van Heumen 
Vision Touch and Hearing Research Centre, Department of Physiology and Pharmacology. 

University of Queensland, Queensland. 4072. 

In order to determine the response of the cochlea to damage, hatchling chicks were 
injected with gentamicin (50 mglkg SC for 7 days), followed by two days recovery. This regime 
produces complete loss of hair cells to the basal 20% of the cochlea, and lesser damage to the 
remaining basal 40% of the cochlea. The sensory epithelium was dissected from the damaged 
region, and mRNA extracted, consisting of eitber total RNA or poly-A+ . RNA purified with 
oligo-dT cellulose. After reverse transcription, messages coding for different growth factors and 
their receptors were measured by semi-quantitative PCR. The levels were compared with those 
found in whole cochlea, developing otocyst (E5), dissected cochlear nerve ganglion, and 
vestibular (utricular) sensory epithelium. Of the growth factors tested, only FOF-related cDNAs 
were significantly changed with ototoxic damage, FOF-1 cDNA being increased, and FOF 
receptor 1 cDNA being reduced. The increase in FOF1 cDNA was confirmed by quantitative 
competitive PCR. Changes in FOF receptor 1 were further detected immunocytochemically. In 
normal hair cells, there was massive expression of the receptor on the sensory stereocilia and 
lesser expression on the apical surfaces of the hair cells. This immunoreactivity was lost when 
the hair cells degenerated. In early damage, the expanded apical surfaces of the supporting cells 
showed increased expression of the receptor, while in more advanced damage enhanced 
expression was found deeper in the remaining sensory epithelium. The results suggest that FGFl 
and its receptors are involved in the response to hair cell damage. 

Supported by the ARC and the NHMRC. 
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INCREASED SURVIVAL OF AUDITORY NEURONES TREATED WITH LIF. 
P. L. Marzella', O.M. Clark', R.K. Shepherd', P.F. Bartlett' , T. J. Kilpatrick'. 

§ Department of Otolaryngology, University of Melbourne. East Melbourne 3002. 
'I The Walter and Eliza Hall Institute of Medical Research, Parkville 3052 

Degeneration of spiral ganglion cells (SOC) is one of the most common correlates of 
sensorineural hearing loss (1). Several lines of evidence show that the continued supply of 
growth factors is responsible for maintaining auditory neurone integrity (2). In the present study 
SOC cultures were used as a model of auditory innervation to test the ability of the cytokine 
leukaemia inhibitory factor (LIF) and the neurotrophin NT -3 to promote neuronal survival 
individually or in combination. The data demonstrate that LIF promotes the survival of SOC in a 
concentration-<iependent manner, with a significant increase in neuronal survival at 
concentrations as low as 0.1 ng/mI compared to untreated wells ( p< 0.05), and a maximum 
neuronal survival at 10 ng/mI. In addition, when used in combination LIF and NT-3 were more 
effective in promoting neuronal survival than either factor individually, with a significant 
increase in survival at concentrations. of O.lng mI·11O.l ng mI'l (LIFINT-3). To our knowledge 
this is the first study reporting that LIF has trophic activity on SOC. Moreover, the data suggest 
that a combination of several growth factors may provide a better approach when developing 
pharmacological therapies for auditory neuron repair. 

1. Otte et al. (1978) Laryngoscope, 88: 1231-1246. 
2. Lefebvre et al. (1992) Hearing Research, 58:185-192 
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