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ABSTRACT 

Neural Centers and Pathways Involved in Startle 
Orienting, and Middle-ear Reflex Responses ' 

to Acoustic Stimuli 

Chi-Kong Chan 
Neural Sciences 

Indiana University 

The neural centers and pathways involved in three dif­

ferent reflex responses to acoustic stimuli were studied in 

the cat. Head orienting response was observed, and startle 

and middle-ear responses were monitored with muscle elec­

trodes. The effect of lesions placed at different parts of 

the auditory pathways in the brain were studied. An anatom­

ical method involving retrograde neuronal transport was used 

to locate the motoneurons of the middle-ear muscles. 

Bilateral lesions placed at the lateral lemniscus (LL), 

or at levels above it, did not diminish the startle response. 

While destroying one cochlea raised the threshold of the 

response, startle remained a bilateral phenomena in these 

one-eared animals. Transecting the trape~oid body (TB) near 

the median plane abolished the response in the otherwise 

normal animals. 

Accuracy of the head orienting response towards a 

sound source was temporarily impaired by unilateral lesions 

of LL or the brachium of the inferior colliculus (BIC). The 

impairment became permanent if- the lesions were bilateral. 

In the brainstem, permanent deficits resulted after unilateral 



transection of the ventral stria or the cochlear nerve, or 

after transection of the trapezoid body near the median plane. 

No deficit was produced by either unilateral or bilateral 

transections of the dorsal and intermediate striae. 

Bilateral ablation of the auditory cortex had little 

permanent effect on the accuracy of the orienting response 

and did not change the threshold of the startle response. 

However, these lesions affected the habituation courses of 

both responses. 

The middle-ear acoustic reflexes were affected, but 

not abolished, by transections of the lateral lemniscus. 

Crossed reflexes of both the stapedius and the tensor tympani 

muscles were abolished only after the LL was bilaterally• 

transected in addition to the trapezoid body being transected 

near the median plane. 

Of the three responses studied, the orienting response 

was the one most affected by transecti9ns of pathways above 

the brainstem level while the startle response was the least 

affected. 
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