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ABSTRACT

Tinnitus is one of the most common auditory disorders, affecting millions
worldwide. Human studies are valuable for identifying and describing tinnitus; however, animal models
are indispensable for gaining deeper insight into pathophysiology, evaluating therapeutic interventions,
and investigating neural changes. This study aimed to introduce and compare behavioral conditioning
paradigms and electrophysiological assessments for tinnitus evaluation in animal models.
[VETTLE A literature search was conducted in PubMed, Google Scholar, and Web of Science databases
for studies published up to 2025.
ST Until 2006, most studies aimed to confirm that animals can perceive tinnitus and ensure the
feasibility of tinnitus assessment in these models. For this purpose, conditioning paradigms were
employed. Subsequently, a more objective approach, the gap prepulse inhibition of acoustic startle
(GPIAS) method, was introduced, allowing tinnitus evaluation without the need for conditioning or
training. However, variability in responses and the need for large sample sizes in gap prepulse inhibition
of acoustic startle (GPIAS) led to increased use of auditory electrophysiological assessments, such as
auditory brainstem response (ABR), as objective tools to confirm tinnitus (especially salicylate-induced
tinnitus). Moreover, some studies have examined the cognitive and emotional aspects of tinnitus in
animal models to better understand psychological responses to the condition.
[T The combined use of behavioral, electrophysiological, and cognitive indicators may be pivotal
: for developing more accurate animal models and designing targeted therapeutic interventions, including
Received: 15 Oct 2025 {  pharmacological and cognitive-behavioral approaches, for tinnitus and its associated adverse reactions.
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Introduction

innitus, defined as the perception of sound

in the absence of external stimulation, is

a prevalent auditory impairment that im-

pacts the quality of life of millions of indi-

viduals worldwide. Although clinical and
medical research has made significant progress, the exact
brain mechanisms and etiology of tinnitus remain unclear.
Although tinnitus can be better understood and diagnosed
through human studies, several limitations of these ap-
proaches make animal models indispensable for studying
pathophysiology, assessing treatments, and examining
neurological changes. These limitations include the in-
ability to control biological and environmental variables
and the difficulty of implementing invasive interventions.
Applying acoustic and pharmacological stimuli, carefully
controlling laboratory settings, and studying the direct
effects of interventions on peripheral and central audi-
tory pathways are all made possible through the use of
animals. Therefore, in this study, we explain and contrast
behavioral training techniques with electrophysiological
tests to evaluate tinnitus in animal models.

Methods

A literature search was conducted in PubMed, Google-
Scholar, and Web of Science databases for studies pub-
lished between 1988 and 2025. Keywords, such as
“animal model of tinnitus,” “auditory attention,” “ gap
prepulse inhibition of acoustic startle (GPIAS),” “behav-
ioral assessment,” “ auditory brainstem response (ABR),”
“salicylate,” “noise,” “active avoidance,” “distress,” “‘anx-
iety,” “operant behavioral methods,” and “auditory brain-
stem response” were utilized. The selection of articles was
based on several criteria, such as the evaluation of tinnitus
using behavioral or electrophysiological techniques and
validated animal models (Figure 1).

Results

Since Jastreboffe et al. (1988) developed the first behav-
ioral model, several techniques have been developed to
evaluate tinnitus in animals. These techniques primarily
rely on active conditioning through the use of punishment
(such as conditioned lick suppression procedures, condi-
tioned lever pressing procedure, conditioned two-choice
left/right procedure, active avoidance) or motivation (i.e.,
T water maze model, conditioned liquid reward proce-
dures).

Scientific Journal of

In conditioned lick-suppression procedures, the animal
is trained to stop licking when the environment is silent;
if it does not, it receives a mild electric shock. Subse-
quently, following tinnitus induction, a tinnitus index is
calculated based on the degree of behavioral suppression.
The modified version of this model involves conditioning
following tinnitus induction; since tinnitus is associated
with electric shock, it is feasible to evaluate tinnitus pitch
and emotional responses to it. While the lick suppression
procedure and the conditioned lever pressing method are
comparable, the latter allows for the evaluation of chronic
tinnitus months after initial induction. The distinction be-
tween sound stimuli and quiet is also used by the con-
ditioned two-choice left/right procedure and the T water
maze model, which enable researchers to carefully evalu-
ate sound direction and the perception of unilateral or bi-
lateral tinnitus.

Giving the animal a liquid reward rather than punish-
ment lowers their stress levels, enables ongoing evalua-
tion, and increases their sensitivity to tinnitus cues. Pre-
pulse inhibition (PPI) and GPIAS, two tests based on the
acoustic startle response, have recently been developed as
objective behavioral methods to evaluate tinnitus. These
techniques are more convenient than conditioning tests
because they do not require extensive training, compli-
cated motivation, or deprivation of food or drink. Tinni-
tus can be distinguished from hyperacusis, hearing loss,
and temporal processing disorder using a combination of
GPIAS and pre-pulse inhibition (PPI) outcomes. Howev-
er, variability in responses and the requirement for large
sample sizes in GPIAS led to increased use of auditory
electrophysiological assessments, such as ABR, middle-
latency response, and late-latency response, as objective
tools to confirm tinnitus (especially salicylate-induced
tinnitus).

In the past, ABR has been employed as a sensitive and
efficient method to evaluate the threshold and function
of central and peripheral auditory pathways in tinnitus
animal models. A decrease in wave indicates an increase
in hearing thresholds and a decrease in the amplitude
of sensory input in the ABR test. However, following
the generation of salicylate-induced tinnitus, the central
waves (II-V) show increased amplitude and decreased la-
tency, indicating excessive activation of auditory circuits.
Moreover, some studies have examined the cognitive and
emotional aspects of tinnitus in animal models, to better
understand psychological responses to the condition.
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Figure 1. Graphical Abstract

In addition, to gain a better understanding of the
psychological reactions to tinnitus, a few studies have
investigated the emotional and cognitive components of
the complaint in animal models, such as auditory attention,
anxiety, depression, social interaction, and aggressive
behavior.

Conclusion

Combining behavioral, electrophysiological, and cogni-
tive indicators may be essential for creating more precise
animal models and developing focused treatment plans,
such as pharmacological and cognitive-behavioral meth-
ods, for tinnitus and its negative effects.
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7. T- (T-Water Maze Model)
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9. Conditioned liquid reward procedure
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10. Pre Pulse Inhibition (PPI1)
11. Gap Pre-Pulse Inhibition Acoustic Startle Reflex (GPIAS)
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12, Auditory Evoked Potentials (AEP)
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13. Auditory Brainstem Response (ABR)
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16. Auditory Vigilance
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14. Middle Latency Response (MLR)
15. Late Latency Response (LLR)
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22. Elevated Plus Maze (EPM)
23. Open Field
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17. Auditory Selective Attention

18. Choice Serial Reaction Time Chamber
19. Standard stimulation

20. Oddball stimulation

21. Nose poke
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