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Progress Report
a. Specific Aims
There were three general specific aims: one was to test the hypothesis that the

two was to examine the
; and three

e well-known
oculomotor circuit.

b. Studies and results
Specific aim 1: Conside
training setup in which cats are

n made on specific aim 1. We have developed a new

and then to

e position of head and
gaze are monitored by a search coil which is centered at the head of the cat in the start box. The task is

designed *that described by Lomber and his colleagues (Lomber and Malhotra, 2008) and we propose
to cool the auditory cortex using the Lomber cryoloop cortical cooling technique. The hypothesis is that the cats

following

cortical cooling of the primary auditory cortex. A substantial advantage of our behavioral setup is that the
Lomber’s system suffers from

the necessity of two human experimenters needed to hold the cat in the start box and to deliver the reward
from behind a screen.

Our preliminary observations using this new setup are very encouraging. So far two cats have been
trained tol 1T e from one of four speaker locations
(+30° and +60°) along the horizontal plane. Trials were self-initiated when the cat's body and head were
centered and Cats indicated their response by—
lever a to obtain a food reward. Reward was delivered only if the first attempt was

correct. Trials without a response were classified as “no-go” trials while first selections at the wrong location
were “incorrect”. A non-categorized measurement of localization accuracy was obtained by

ocation. To
provide variations in performance, we varied the stimulus duration from 25 to 1000 msec.

Localization performance under both speaker selection and initial gaze movement was

Interestingly, for many of the incorrect
and no-go responses, to the correct sound source,

[[TTlthe correct target.

target location, as

measurements of localization
provides a better measure o
to specific targets. Apparently, a
involvement in higher-order cognitive processing

been submitted on this work To our knowledge these are the firs
made in animals ask.

, suggesting more
An abstract has

Specific aim 2: The specific aim 2 has been

laced on hold for the moment as our collaborator, Dr.
has moved from his position a

to take an adminstrative

position a

Specific aim 3: a post-doc in the lab, [ Name | has been attempting to record from the
located in the facial nucleus of two awake behaving cats. Accessing the
acial nucleus has been problematic as it requires that the electrode be angled in the rostral-caudal dimension
to avoid the bony tentorium. While we do not yet have definitive evidence of recordings
in these cats, we have encountered a
presumably located in th Neuron wit o a broad band noise
from a speaker directly in front of the awake cat as well as have been recorded while the cat
is awake and behaving. While it is disappointing that we

[} we believe that the proper angle of penetration will allow us to access the facial nucleus.




that combines behavior and
n

of a preceding masking sound to make a

studies we have found that [

than those under

Forward masking: We have also initiated a new project headed b
physiology. The study examines the effect of a
head unrestrained cats. Forward masking (FM) refers to the ability

ent signal inaudible or difficult to detect. In our prelimina

of the signal. The

Other projects: In addition we are as usual working to publi

sh several manuscripts of work that has
been completed. One paper (I Unpublished . |describing m*

is about to be s
performance to
dimension is

‘ At least some of our cats .
now prevalent idea that localization of sounds in the vertical dimension is dependent on the spectral properties

imposed by the filtering of the HRTFs .

hat we have been working on for some time has had a more

Another paper

difficult time with reviewers. This paper describes the
ith the head unrestrained. In most trials in the cat

as a result of the VOR. The gaze movement is completed before the head movement, owing to the
larger inertia of the head compared to the eyes, and thi Its in the backward movement of the eyes in
the head due to the VOR. However, the VOR must be
allow the gaze to shift.

that is nearly set to be submitted examines the effect of
nd provides modeling data to

integration that
intermediate levels. The

_and therefore, is likely a result of

Several other studies are still on-going or are complete in terms of data collection but need ;
These studies

considerable effort to complete the data analysis, generate the figures, and write up the results.

have been presented in recent years at the ARO meeting. An ongoing study involves creating a-
sedated and then

While there are several physiological studies using virtual sounds in anesthetized animals, there has not been
amll e ivatthe HRTS are recordeq.

A completed study that is waiting to be written up examines the ability of cats to do a

n which an acoustic stimulus is delivered
The results show that cats

an accuracy that is about equal to that




A second study tracks the ability of cats to
in both external ears. Over a period of weeks,
to the distorted HRTF spectra.

Another study looked at the precedence effect for the head unrestrained cats for

We found that sources displaced verticall
while those displaced diagonally usually

This is discussed in the context of the spectral cues resulting from the paired

precedence effect stimuli.

c. Significance
Many of our experiments have direct parailels with psychophysical experiments in human subjects. For
example, the localization with narrow band stimuli and results of perturbation of the HRTF are similar to resuits
found in human subjects. it is gratifying that our results in cats are usually closely congruent with findings in
humans, which lends support to our choice of an animal model that would closely mimic results in humans. Our
physiological experiments cannot be replicated in human subjects but they are likely to reflect physiological

processes in both species.

d. Plans
We do not anticipate any significant changes in our research plans. We plan to begin the cortical cooling
project and to implant a cryoloop in a cat in the coming year. We will also continue our sound localization
experiments as well as studying the neuronal circuitry underlying pinna movements.

e. Publications

Abstracts
Hong, Amy, Ruhland, Janet L., Gai, Yan and Yin, Tom C.T. Hearing through new ears: adaptation in sound

localization in cats following ear canal perturbation. Assoc. Res. Otolaryngology Mid-Winter meeting, 35:
659, 2012.

Gai, Yan, Ruhland, Janet, and Yin, Tom C.T. A behavioral study of the precedence effect in cats under head-
free conditions with speakers aligned in horizontal, vertical, and diagonal conditions. Assoc. Res.
Otolaryngology Mid-Winter meeting, 35: 647, 2012.






