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| NTRODUCTI ON

Ward (1963) says 'auditory fatigue' is one of a nunber
of terns used to describe a tenporary change in threshold

sensitivity follow ng exposure to another auditory stimul us.

The nost common index for auditory fatigue is the TTS
whi ch indicates any post stimulatory shift in auditory

threshol d that recovers over tine.

Auditory fatigue is a tine-linked process. It not only
grows with duration of exposure, but al so di sappears, nore or

less swiftly, as a function of time since exposure.

Ruedi (1954} distingui shes between ' physiol ogical fatigue
and ' Pat hol ogi cal fatigue'.

Post exposure threshol d changes have been put into
different categories on the basis of their persistance in
time. Thus, though there are many processes, a neutral term
"TTS is used to indicate any post stimulatory shift in

t hreshol d.

The production of TTS is dependent on nmany factors. |If
a steady pure tone is used, the frequency, intensity and
duration are inportant. It is seenthat if the fatiguer is
intermttent or has tine varying frequency characteristics,
the TTS produced will be |ess than that produced by the sane

anount of energy in a steady exposure.



Many characteristics of the |istener are apparently
also inportant. There are large differences between

i ndividuals in the TTS produced by a given exposure.

M scel | aneous factors that affect TTS are interactive
effects, resting threshold, latent and residual effects,
vitamn A oxygen, salt, vibration, drugs and | evel of
consci ousness, sex, age and experience, articulation, central
factors and binaural versus nonoaural TTS.

The psychoacoustic literature on TTS affords little
information bearing directly on the question of whether
there is any ear difference in TTS for binaural stinmulation.

Several studies do however, consider the conparability
of nonoaural and bi naural TTS exposures upon nonotonically
neasured TTS. Hrsh (1958) reported little difference between
nmonoaur al and bi naural exposures in the average ear. Ward
(1965) found that binaural exposure produced |ess TTS than
di d nonoaural and concluded that these differences resulted
fromrigorous contraction of the mddle ear muscles during
bi naural stimulation. He did, however acknow edge the possi -
bility of influences exerted through efferent connecti ons.

TTS at | ow frequency follow ng nonoaural and bi naur al

exposure have reveal ed that, TTS follow ng bi naural exposures
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is less than the TTS foll ow ng nonoaural exposures. (Hrsh,

1958; ward, 1965; Karlovich et al 1972; Karlovich et al 1974).

Ear difference in auditory fatigue has been reported
(Aorig and Rogers, 1965; Ward, 1967; Jerger, 1970) Weiler

1974).

Shreemat hi (1981) in her study, found that there is no
difference in TTS between the left and right ear for the
control condition as well as for the experinental condition.
Bi shnoi (1975) reported simlar results regarding ear difference

in TTS and its recovery.

The issue of central influences on auditory fatigue was
rai sed when Werni ck and Tobias (1963) reported that nental
activity in the formof nental arithmetic during a pure tone
exposure resulted in a nore auditory fatigue than the sane

exposure during 'reverric'.
STATEMENT OF THE PROBLEM

The present study is ained at studying if there is any
ear difference in tenporary threshold shift produced by
bi naural stinulation at equal intensity levels and for equal

duration of exposure.

HYPOTHESI S:
There is no significant ear difference in TTS produced



by binaural stinulation at equal intensity |evels and for

equal duration of exposure.

| MPLI CATI ONS OF THE STUDY!

1. It provides information regarding TTS for binaural
stimul ation.

2. It provides information about TTS at 4 KHz and TTS at
8 KHz for binaural stinmulation.

3. It provides information regardi ng presence or absence
of ear difference in TTS for binaural stinulation.

4. The information regarding theear difference in TTS for
bi naural stinulation may throw light on the efferent

mechani sns in hearing.

LI M TATI ONS OF THE STUDY!

1. The fatiguing frequencies used were limted to the higher

frequencies, 2 KHz and 4 KHz only.
2. Only a snmall popul ati on was tested.
3. The age range was |imted.

DEFINTIONS CF THE TERVE USED:

Tenporary threshold shift (TTS): Refers to an el evation

in the threshold of hearing which recovers gradually follow ng

t he noi se exposure.
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REVI EW CF LI TERATURE

In 1882, Gscar Wlde Wote "Arerica is the noisiest
country that ever existed. One is walked up in the norning
not by the singing of the nightingale but by the stee
workers. It is surprising that the sound practical sense
of the Amrericans does not reduce this intolerable noise.

Al art is based on exclusive and delicate sensibilities
and such continual turnoil nust ultimately be destructive

tothe nusical facilities".

Wioever has ridden in the pilot's conpartnent of an
airplane, or worked in the proverbial boiler factory, or
I ndul ged in much shooting can recall how his ears range
for hours afterwards and voices sounded muffled and indistinct.
Loud sounds could be heard as wel | as ever, but he was
tenporarily hard of hearing. After a fewhours, or by the
day follow ng atleast, his hearing had recovered. Recovery
fromthis hearing loss is usually so conplete that the
hearing | oss may probably be considered a fatigue rather than

an injury.

"For along tine, the problemof auditory fatigue has
been mxed with uncertainity and controversy". Thus, Wver

began his section of auditory fatigue in 1949. It was apparently
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still true two years. |later, when De Mari (1951) used the
same sentence to introduce a discussion of the subject. And,
al as, the ensuing 30 years have done little to dispel the
controversy and reslation, although sone progress has been

made in reducing uncertainity.

Auditory fatigue is one of a nunmber of ternms used to
describe a tenporary change (usually but not al ways, a
decrease) in threshold sensitivity follow ng exposure to
anot her auditory stinmulus. It may be called a 'line dead
situation. Here the appropriateneural elenents are either

temporarily incapable of being fired, or atleast are refractory .

TTS or post stimulatory fatigue has generated a nunber
of interesting investigations both experinental and clinical
and perhaps been the nost studied after effect of auditory

stinul ati on.

Bl NAURAL AND MONOAURAL STI MULATION IN TTS:

Hirsch (1958) studied nmonoaural TTS follow ng nonoaur al
and bi naural exposures under 3 experinmental conditions to
ascertai n whether or not TTS depends upon whether one ear or
both ears were exposed to sound. The results showed that
"The TTS for 1 KHz tone is the sane whether the ear was tested

al one, or both ears sinultaneously".



A simlar study was done by Ward (1965), he in his study
conpared the TTS foll owi ng nonoaural and bi naural exposures
to three different high intensity stimuli. The nmaxi num effect
occured at 2 KHz where the bi naural exposure gave |ess TTS as
conpared to nmonaural exposure. Ward explained this reduction
inTISin terns of feedback | oop and he further reports that
"with the increased i nput when the second ear is stimulated,
the total activity of the reflex centre also increases in mddle

ear nuscle activity".

Mel ni ck (1967) found that more TTS occured when the exposure
signal was 180 out of phase in his experimnment on the effect
of two inter aural phase conditions for binaural exposures on

threshold shift.

Qui ot (1969) showed that stinulation of the |eft ear had
a defenite influence upon the TTS neasured on the right ear.
If any summation effects were to occur, a reduction of sensi-
tivity should have resulted rather than an increase as was
actually recorded. A reasonable interpretation of this out-
cone can be forrmulated if one admts that a central inhibitory
process, in conduction with fatigue to be intervened in the
production of TTS. [Inhibition, considered as associating with
fatigue to forma response system should be expected to be

affected by sone external stimulation, that is to be inhibited



when operant. The phenonenon of disinhibition can be reveal ed
by a reduction in TTS. |In the sane perspective, the disinhi-
bition effects of certain nonauditory stimuli as reported by
Rawden Smith (1936) could be cited. Another interpretation

of the results obtained in this study could be made. |Instead
of bei ng based upon the action of a central inhibitory process,
the difference in TTS can be explained as if it were the result
of a peripheral phenonmenon. It is possible that, due to

speci fic ONOFF paradigm and the tine constant for fatigue
recovery, the mddle ear nuscles contract nore rigorously in
response to alternate binaural exposure than to nonoaural

stinmul ati on.

Thus, TTS can be shown to denonstrate peripheral and
neural effects. Randohph and Gardner (1973) in their study
of an interaural phase effect in binaural TTS, showed that if
particular neural units in an afferent pathway are constantly
stinmulated and ultimately fatigued, the post exposure threshold
resulting fromrestinulation of the sane neural units would
be shifted. Sequentially occuring tonal exposure to test
stimuli of like interaural phase m ght then be expected to
produce nore TTS than woul d sequentially occuring stinuli of
opposite interaural phase. Since the peripheral exposure and

test events at the individual peripheral receptors may be
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consi dered identical, such differences, of course, could only
be attributed to adaptation or alteration of neural responsive-

ness and not to peripheral factors.

The results obtained in their study, seened to be inti-
mat el y bound to the interactive effects of binaural stinulation
and threshol d nmeasurenents rather than with fatigue of the
cochl ea receptors. A conplex phenonenon involving central
interaction of the auditory pathways, including possible efferent
action is indicated. The rapid recovery of threshold that was
observed in the study in the 1st m n. after exposure confirns
wi th the observation of Derbyshire and Davis (1935) that neural
di scharge rates rapidly increase and reach their original |evel
within about 1 mn. following cessation. It is well that the
nunber of higher order fibres activated, may anount for the
differences in TTS seen in this study. |If particular neural
units in an afferent pathway are constantly stinulated and
ultimately fatigued or adapted; the post exposure threshold
resulting fromrestinmulation of these sanme neural units nmay be
shifted. Conversely, exposure to test tones of differing
i nteraural phase could, in turn activate different neural units

and produce |ess TTS.

Di choti exposure to certain acoustic stinmuli at high inten-
sity levels results in reduced post exposure TTS relative to
nonoti c exposure to the sane stinuli. (Ward, 1965; Mel nick,

1967; Karlorich, Lutermann and Abbs, 1972).



Karl ovich and Wley (1974) assuned that the reductions in
TTS observed resulted frominvol venent of the acoustic reflex.
The increased effectiveness of the reflex activating stinuli
having nore rapid repetition rates was not conpletely clear.
But they specul ated however that sone type of adaptation or
refl ex decay' mmy be involved in which the acoustic reflex
response to continuous or slowy pulsed stinuli dimnishes
over time nore so than the response to stimuli with faster

repetition rates.

Shi vshankar (1976) has reported that there is no significant
difference in TTS between nonoaural and bi naural exposure to
hi gh frequency tones, especially at 3 KHz at TTS3. This could
be attributed to the action of honol ateral olivo-cochlear bundle
whi ch might inhibit the responses of the higher centres, as crossed
ol i vo cochlear bundl e does not play a role in the adaptation

mechani sm at hi gh frequency - Dayal (1972).

EAR DIFFERENCE IN TTS:

During the past few years, much attention has been devoted
to thestudy of ear differences in the processing of auditory
stimuli. In (1970), Spellacy and Blunstein reported data which
suggested that when normal hearing subjects are asked to recall
or identify dichotically presented stimuli one ear was said to

perform over the other.



Gorden and Zatone (1981) denonstrated that both younger
and ol der bilingual children exhibit significant right ear
advant ages in processing both English and Spanish auditory

stinuli.

Burns and Manning (1981) obtained better performances
when the Ward lists were presented to the right ear of the

subj ect s.

Bel nore (1981) suggests that the right ear advantage for
i medi ate report usually observed in the dichotic |istening
situation is a transient phenonenon which is based on phonetic
encoding. The left hem sphere seens to be specialized for the
initial reception of verbal information, but not for the storage

or retention of such information over tine.

Shadden and Peterson (1981) found significantly faster

| eft ear reaction ti nes.

WIlliamYund (1932) concluded that no sequential inter-
actions are necessary to produce ear dom nance. Hi s concl usions

di d not support the conclusion nmade by Deutsch (1980).

O her studies have suggested that when the stimulus is
| anguage, the right ear is typically the dom nant one
(Shankaveil er and Studdert Kennedy (1967) Kinura and Fold (1964)
studies by Kinmura (1964) and Curry (1967) have suggested t hat



the left ear appears to be the dom nant ear when the stinmuli

are not conpl ex | anguage sounds.

Q her studies have continued to expl ore the phenonena of

ear differences in auditory processing.

Ear difference in auditory fatigue has been reported by
many authors. dorig and Rogers (1965) found that the right
ear was better in high frequencies and left ear in the | ow

frequenci es when TTS was neasured after exposure to noi se.

VWard (1967) pointed out that the sane ear nmay al so exhibit
different. Susceptibility to different frequency hands.

Jerger (1970) showed simlar differential effects in the

TIS in the two ears.

Wiler et al (1974) found that exposures had differential
effects on the two ears at the sane test frequency. The left
ear showed a significant increase in TTS at 4 KHz and a signi -
ficant decrease in TTS at 500 Hz and 1 KHz. The average TTS was
greater at 250 Kz and 500 Hz in the right ear. The left ear
had nore TTS than the right ear at 1000 Hz and 2000 Hz, and
the right ear had nore TTS at 4 KHz and 8 KHz themthe left ear.

J.Jerger and S Jerger (1970) found that the post exposure
audi ograns of two groups of rock and roll rusicians showed sub-

stantial TTS at high frequencies, especially inthe left ear.
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Axel son and Lindgren (1977) found a clear difference bet-
ween the right ear and left ear in that the left ear was better

in the high frequenci es.

The m croscopi c physical variation between the two ears
inthe posterior or the angle of the cochlear duct relative
to the oral wi ndow could be responsible for theear difference.
Such a difference m ght cause the fluid pressure waves in the
inner ear to stress the sensory structure at a slightly
different point (Wiler 1964). Bishnoi (1975) found no ear
difference as far as TTS and its recovery are concerned.

Shreemat hi (1981) has reported that there is no significant

difference in TTS between the left and right ear.

The process of fatigue is generally considered to occur
in the cochlea. The existance of a central influence on auditory
fati gue was, none the |ess observed by sone authors. (Rawson-
Smth, 1936, Werni cke and Tobi as, 1963; Capps and Col lins, 1965;
Col l'i ns and Capps, 1965; Fricke, 1966; Smth and Loeb, 1967).
However, their findings were questioned by several investigators
(Causse and Charasse, 1947; Ward and Sweet, 1963; Bell and Stem
1964; R ach and Sheposh, 1964; Price and Catman, 1967). These
conflicting results, which may reflect the fact that the selected
procedures were not fully appropriate for denonstrating the

presence or absence of a central factor in auditory fatigue,
have left this question unresolved.
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Rosenzwi ng (1951) has suggested that the auditory units in
each half of the brain fire to stinmulation of the ipsilateral
ear, sane to the contral ateral ear, and sone to both. More
units are activated by contralateral stinulation than by ipsi-
|ateral, but in addition to those units which fire to bot h,
the contral ateral connections, occlude the ipsilateral connec-
tions. Thus, the greater effectiveness of the contral ateral
pat hways shoul d becone nore apparent when both ears are stinulated

but wwth different nateri al s.

The conpound action potential (AP) is often used to
evaluated VI11th nerve function fol |l owi ng noi se exposure.
Wen the ear is exposed to pure tones at high | evels, decre-
nent is nmeasured by the cochl ear mcrophonics (QV) (Babighlan
et al 1975) or by brain stemand central auditory potentials
(Babighlan et al 1975, Salvi et al 1975). These results were
interpreted as having a central origin. For short term
auditory fatigue, however Durrant (1976) reported that the
summating potential (SP), a peripheral or cochlear potential,
Is also reduced nore than the AP or CM Because the CM has been
shown to be unsensitive to electrical and nechani cal nodifications
of the cochlea than the SP (Durrnt and Gans 1978), it woul d seen
that the SP mght be a better index of cochlea function follow ng

noi se exposure. However, S.P. could be regarded as the better
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nmeasure only if the extent of its reduction should correspond
with that of action potential. This has not to date been

denonst r at ed.

Gans (1980) suggests that the summating potential m ght
be a better indicator of noise induced auditory decenment (fatigue?)
than the cochl ear m crophonics. Theories of central auditory
fatigue may be based on incorrect interpretation of previously
publ i shed data obtai ned from cochl ear and neural recordings.
Salt, Konishi and Coote (1981) found that continuous noi se produced
| ess suppression of cochlear m crophonics and a greater suppre-
ssion of AP than did in part noise of equal energy. A reduction
in BP did not acconpany CM Suppression with either type of noise
exposure. They thus concluded that the suppression of cochl ear
responses is not predicted by an 'equal energy' rule when inpart

and conti nuous noi se are conpar ed.

G Babighian et al (1975) investigated TTS neurophysi ol o-
gically in order todetermne whether a central factor of auditory
fatigue exists and, if so, howit relates to fatigue of the
peripheral transducer. Results of his study showed that intense
tones produce in the ONS fatiguing effects which are in addition
to those generated at the peripheral |evel (cochlear). There was
a larger reduction of the collicular response than of the cochl ear

response, further nore, there responses did not recover to nornal
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val ue together. These findings are strong evidence therefore
that there are central effects produced by intense sounds and
that those effects are not sinply a reflection of the fatigue

occuring at the cochl ea.

In 1976 Wil er, Delast and Carnrichael reported significant
ear difference using a binaural, simultaneous dichotic adapta-
tion technique. The right and | eft ears yeilded 3 and 6 dB
of adaptation respectively to a 500 Hz adapting tone at 60 dB SPL.

Davis and Wiler (1978) reports that the average adaptation
neasured for the right ear was 12.55 dB and for the left ear was
4.20 dB. These ear differences and the ones noted in theearlier
study, suggest that there is a factor of ear susceptibility in
auditory adaptati on when using a pure tone stimuli. It also
suggests that the |oudness function differs dependi ng upon the
ear being stinulated. D fferences are often found between ears,
whi ch al so suggests that the begi nning point for |oudness percep-

tion differs somewhat in the average.

Fromthe reviewof literature on TTS, one can see that no
pertinent literature is available regarding ear difference in
TTS when the ears are stimulated binaurally. And therefore, this
study has been taken up so that some concl usi on can be drawn

regarding this area of TTS.



METHODOLOGY




VETHODOLOGY

SUBJECTS:

Twenty Femal e subjects having normal hearing in the age
range of 18 to 23 years were selected fromthe student popu-

lation of T.N. Medical Coll ege.

The subjects selected for the study, had no history of
any ear di scharge, earache, tinnitus, giddiness, headache,

brai n damage or exposure to |oud sounds.

Al'l the subjects had hearing sensitivity within 20 dB HL
(ANSI 1969) in the frequencies 250 Hz, 500 Hz, 1 KHz, 2 KHz,

4 KHz, 8 KHz.

| NSTRUVENT USED:

Arphi 700 MK-1V serial No.345 audi oneter with TDH 39
ear phone and circum aural cushion MX-41/ AR was used. The
audi oneter was calibrated according to the specifications

gi ven by ANSI 1969.

TEST ENVI RONMENT:

The study was carried out in an acoustically sound

treated room at T.N Medical College. The anbient noise |evels

present in the test roomwere bel ow the proposed maxi mum

al | owabl e noi se | evel s.
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PROCEDURE:

Al the subjects were screened at 20 dB HL in the
frequenci es 250 Hz, 500 Hz, 1 KHz, 2 KHz, 4 KHz and 8 KHz
to find the presence or absence of a hearing loss in both

the ears.

The subjects were divided into two groups of ten

subj ect s each.

GROUP- | :

Threshol ds were established for 4 KHz for both the ears

separately.

The ten subjects were then exposed to 2 KHz tone at

100 dB HL in both the ears simultaneously for ten m nutes.

TTS was then determined in the right ear (1) immediately

after cessation of the stimulus (TTSy) .
2. After one mnute of recovery tine (TTS;).
3. After two mnutes of recovery tine (TTS;).

A mninumof 24 hours rest period was given to each subject
and the sane procedure was repeated to obtain TTSy,, TTS; and
TTS, in the left ear.



GROUP-1 | :

Threshol ds were established for 8 KHz for both the ears

separatel y.

The 10 subjects were then exposed to a 4 KHz tone at

100 dB HL in both the ears simultaneously for 10 m nutes.

TTS was then determned in theright ear (1) Imrediately

after cessation of the stimulus (TTSy) .
2. After 1 mnute of recovery time (TTS;).
3. After 2 mnutes of recovery time (TTS,).

A mnimumof 24 hours rest period was given to each subject and
the sane procedure was repeated to obtain TTS,, TTS, and TTS;

inthe left ear.

The data were then anal ysed statistically using 't' test

of significance.
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RESULTS AND DI SQUSSI ONS

The results were anal ysed statistically using 't' test of
significance. Tables la and 1lb, show the tenporary threshol d
shift (TTS TTS;, TTS, ) at 4 KHz in the left ear and the right
ear (fatiguing stinmulus 2KHz) respectively. The results show
that all the subjects had higher thresholds in the right ear

than the left ear at TTS,.

Tabl es 2a and 2b, show the tenporary threshold shift (TTS

TTS, TTS;) at 8 KHz inthe left ear and the right ear (fatiguing
stimulus 4 KHz) respectively. The results showthat while only
two of the subjects had higher thresholds in the right ear than

| eft ear, five of the subjects showed no ear difference.

Tabl es 3a and 3b, show nean and standard devi ation for

TTSy, TTS; and TTS; at 4 KHz in the left and right ears

respectively. The nean values of TTS; TTS; and TTS, were found

to be higher in the right ear than the nean values of TTS, TTS
and TTS; in the left ear. Tables 4a and 4b show nean and standard

deviation of TTS-, TTS, and TTS at 8 KHz in the left ear and

right ear respectively. No significant difference in the nean

val ues has been observed. The standard deviation of TTSy; in the

right ear is significantly higher than the standard devi ati on of

TTS, in the left ear.
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Tabl e-3a: Mean and Standard Deviation of TTS,, TTS; and
TTS, at 4 KHz in Left ear.

Mean Standard Devi ati on
TTS, in dB 17.5 5. 892
TTS; in dB 11.5 5. 562
TTS, in dB 9.5 4. 601

Tabl e-3b: Man and Standard Deviation of TTSy, TTS; and
TTS, at 4 KHz in Rght ear.

Mean Standard Devi ation
1TSS, in dB 28.5 7.835
TTS; in dB 17 8. 882
TTS, in dB 6. 667
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Tabl e-4a: Mean and Standard Deviation of TTSy, TTS; and TTS,
at 8 KHz i n Left Ear.

Mean St andard Devi ati on
37.5
TTS in dB 6. 77
TTS:in dB 25 6. 236
TTS, in dB 20. 5 5. 986

Tabl e- 4b: Mean and Standard Deviation of TTS, TTS, and TTS,
at 8 KHz in Rght Ear.

Mean St andard Devi ati on
TTS, in dB 38 10. 328
TTS;in dB 25 7.071

TTS, in dB 21 6. 583




28

Table 5 gives the 't' values of significance for TTS,
TTS; and TTS, neasured at 4 KHz (fatiguing stinmulus 2 KHz)
and 8 KHz (fatiguing stimulus 4 KHz) in the right and |left ear.
The results showthat, the 't' value at 4 KHz at TTS, and TTS,
were greater thant values given in the table for t test of
significance. The t value at 4 KHz at TTS, was greater than the
fable value for t test of significance at the 0.01 |evel of
significance. The t value at 4 KHz (fatiguing stimulus 2 KHz)
at TTS; and at 8 KHz (fatiguing stimulus 4 KHz) at TTSy,, TTS;
and TTS, were less thant values given in the table for t test

of significance at the 0.05 and 0.01 | evel.

According to the results obtained fromthe study, the
hypot hesis: "There is no significant ear difference in TTS
produced by binaural stimulation at equal intensity |evels and
for equal duration of exposure" has been accepted at TTS

neasured at 8 KHz, but rejected at TTS neasured at 4 KHz.

Thus, the present study shows significant difference in
TTS at 4 KHz between the right and | eft ear for binaural stinu-
lation (2KHz) at equal intensity levels and for equal duration
of exposure. But no significant difference was observed in TTS
at 8 KHz between the right and left ears for binaural stinulation

(4 KHz) at equal intensity levels for equal duration of exposure.



Tabl e-5: Showing 't' test val ues.

TTS, 7S TTS,
2 KHz, Measured at
4 KHz 3.55 1. 66 2.15
4 KHZ, Measur e at
8 KHz 0.128 0 0.178

Tabl e value at 0.05 level of significance

Tabl e value at 0.01 level of significance

2.10

2.88



DI SCUSSI ONS:

The present study shows that there is significant difference
in TTS at 4 KHz between right and left ear for binaural stinmula-
tion using 2 KHz tone and that there is no significant difference
in TTS at 8 KHz between right and left ear for binaural stinula-

tion using 4 KHz tone.

Ear difference in auditory fatigue has been reported by many
authors. dorig and Rogers (1965), Ward (1967), Jerger (1970)
and Axel son and Lindgren (1977) have reported significant ear
difference in TTS. Wereas Bishnoi (1975) and Shreemathi (1981)
found no significant difference in TTS between the left and the

right ear.

The existence of a central influence on auditory fatigue
has been observed by many authors. (Rawson-Smth 1936), Wernicke
and Tobi as 1963; Capps and Collins 1965; Collins and Capps 1965;
Friche 1966; Smth and Loeb 1967).

The existence of contrifugal nerve fibres in the VIIIth
nerve was postul ated by Onufrow cz in 1885 and Bishaff in 1899.
Rasmussen's paper in 1946 defined the efferent conponent in the
i nnervation of the cochlea. This has been ternmed the olivo
cochl ear bundle. There are two conponents of these fibres to the

cochlea from the superior olivory conplex.



1) The main crossed olivo cochlear bundl e.
2) The honol ateral conponent which joins the main crossed

bundl e before leaving the brain stem

The efferent fibres have been traced to higher centres

including the cortex. This was reported in man by Gacek.

Gal anbos in 1956, showed that electrical stinulation of
the crossed olivo cochlear bundle in anesthetized cats resulted
in suppression of the click evoked nerve action potential.
Based on these, Gal anbos clained that the olivo cochlear bundle
has an inhibitory effect on the cochlear receptor. It was
found that the cochlear m crophonics response was augnented due
to crossed olivo cochlear bundle stinulation, while the action

potential response was suppressed.

Studi es of the honol ateral conponent of the olivo cochlear
bundl e have al so shown suppression of click evoked action
potential recorded at the round wi ndow. (Desnedt 1963; Sohner
1966; Fex 1967); however, no change in the cochlear m crophonics
potential from honolateral Oivo cochlear bundle stinulation

was noted by these authors.

The frequency and intensity dependence of these fibres
wer e studied by Sohmer 1965; Wederhold and Peake 1966). Sohner

1965 found that the effect of crossed OCB stinulation was greatest
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at lowintensity and | ow frequency acoustic stinulation. Wederhold
and Peake's study showed "when the sound pressure |evels of high
frequency (10 KHz) and | ow frequency (400 Hz) transcient acoustic
stimuli were matched according to a psychol ogical criterion,

the neural response to the high frequency stinulus was reduced
nore by olivo cochlear bundle stinmulation than the response to

the low frequency stinmulus".

Dayal (1972) reported that the crossed OCB had no effect
on the adaptation nmechanism for high frequencies. This was in
contradi stinction to the work of Leibbrandt (1965) who with
indirect experiments with injection of procaine into the internal
auditory nmeatus, had suggested that the adaptation nechani smwas
due to the efferent reflex arc activity. It could also be
possi bl e that the honol ateral conponent of the olivo cochlear
bundl e may play a part in this nmechanism however, it is known
that greater inhibition of the action potential occurs with the

stinmulation of the crossed olivo cochl ear bundl es.

Dayal (1973) reports the action of crossed OCB at high
frequencies and has revealed that, the COCB is not responsible

for adaptation at high frequencies.

The results of the present study that significant ear difference

in TTS at 4 KHz for binaural stinulation at 2 KHz and no



significant ear difference in TTS at 8 KHz for binaural stinmnu-
l[ation at 4 KHz can be explained in the light of Dayal's (1972)
findings that crossed olivo cochlear bundl es do not play any

part in the adaptation nmechanism at high frequencies. This absence
of the inhibitory effects at high frequencies could be responsible

for noear difference in TTS at 8 KHz (stimulating frequency 4 KHz)1

Since ear difference was found in TTS at 4 KHz (stinmulating
frequency 2 KHz) the crossed OCB could be responsible for the ear

difference in TTS.

Thus the present study reveals that the ear difference does
exist in TTS for binaural stinulation using 2 KHz tone. TTS
observed in the right ear is significantly greater than the TTS
observed in the left ear. As nentioned earlier, the difference in
TTS between the right and left ears m ght be due to the action of
the efferent auditory system The fact that the right ear shows
nore TTS than the left ear is an indication that the action of
the efferent auditory system during binaural stinmulation is nore

intense in the right ear than in the left ear.



SUMVARY AND CONCLUSI ONS
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SUWARY AND CONCLUSI ONS

The present study was ained at investigating whet her
there is any significant ear difference in TTS when both
the ears are stinulated sinultaneously at equal intensity

| evel and for equal duration of tine.

The Arphi 700 MK IV audi oneter with TDH 39 ear phone
and MX-41/ AR circum aural cushion, calibrated according to
the specifications given by ANSI 1969 was used for the study.
20 nornmal fenale subjects used in the study were divided
into two groups of ten subjects each. TTSy,, TTS;, TTS;, were
neasured in group-1 at 4 KHz in the right ear and the left
ear separately after they were being exposed to a fatiguing
stimulus ( 2 KHz at 100 dBHL ) continuously for 10 mns. In
group-11, the fatiguing stinmulus used was 4 KHz at 100 dB HL
and TTSy, TTS;, TTS, were nmeasured at 8 KHz in right and left

ears separately.

CONCLUSI ONS

| a) There was significant difference in TTS, at 4 KHz bet ween
the right and left ears for binaural stinmulation using

2 KHz tone at 100 dB HL for 10 m n. continuous exposure.

b) There was no significant difference in TTS;, at 4 KHz between
the right end left ears for binaural stinulation using 2 KHz

tone at 100 dB HL for 10 mi ns. continuous exposure.
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c) There was significant difference in TTS, at 4 KHz between
the right and left ears for binaural stimulation using

2 KHz tone at 100 dB HL for 10 m ns. continuous exposure.

2a) There was no significant difference in TTS at 8 KHz
between the right and left ears for binaural stimulation
using 4 KHz tone at 100 dB HL for 10 mi ns. continuous

exposur e.

b) There was no significant difference in TTS, at 8 KHz
between the right and left ears for binaural stinulation
using 4 KHz tone at 100 dB HL for 10 mi ns. continuous

exposur e.

c) There was no significant difference in TTS, at 8 KHz
between the right and left ears for binaural stinulation
using 4 KHz tone at 100 dB HL for 10 m ns. continuous

exposure. A

3) Absence of ear difference in TTS at 8 KHz (fatiguing
stinmulus 4 KHz) may be explained in terms of Dayal's
(1972) observation that the crossed olivo cochlear bundle

has no effect on the adaptation mechani smat high frequencies.

4) The significant difference observed in TTS between right

and left ears at 4 KHz for binaural stimulation using
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2 KHz tone at 100 dB HL for 10 mi n. continuous exposure,
may be due to the influence of crossed olivo cochl ear

bundl e.

The action of the efferent auditory system appears to be
nore intense in the right ear than the left ear during
bi naural stimulation as the subjects showed greater TTS

inthe right ear than the left ear.
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