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Abstract 
Cognitive impairment is a common feature of several neurological and psychiatric disorders and represents a major 
challenge in both clinical management and therapeutic development. However, the translation of findings from 
preclinical animal models to clinical trials remains limited, owing to several factors, including incomplete or poorly 
designed models, inappropriate selection of animal species, insufficient biological variability, and limitations in 
construct, face, and predictive validity. Therefore, careful and systematic model design is essential to improve the 
translational relevance of preclinical research. Animal models of cognitive impairment remain indispensable for 
elucidating the underlying mechanisms of cognitive dysfunction and for the preclinical evaluation of potential 
therapeutic interventions. Over the past two decades, advances in genetic engineering, pharmacological approaches, 
and behavioural neuroscience have significantly expanded the diversity and sophistication of available models. These 
include models based on rodents, non-human primates, and, increasingly, non-mammalian organisms. Despite these 
advances, the translation of promising preclinical findings into clinical efficacy remains relatively low. This 
translational gap is frequently associated with limitations in the construct, face, and predictive validity of existing 
models, together with fundamental differences between animal and human brain architecture, neurobiology, and 
cognitive processes. Addressing these challenges through appropriate model selection, rigorous experimental design, 
and improved validation strategies is crucial for enhancing the predictive value of animal models and facilitating 
successful translation into clinical research. This review provides a brief recap of different types of animal models and 
cognitive impairment animal model.  
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1. Introduction 

Animal models of cognitive 
impairment are essential for investigating the neural 
mechanisms underlying learning, memory, and 
attention. Because these functions arise from complex 
interactions among multiple neural systems, they 
cannot be adequately examined using simple in-vitro 
models alone. Animal models also provide valuable 
platforms for evaluating potential therapeutic agents 
and assessing the neurocognitive toxicity of 
environmental contaminants and substances of abuse. 
Although monkeys, rats, and mice remain widely used, 
complementary nonmammalian models - including 
fish, flies, and flatworms - are increasingly being 
developed. These emerging models offer significant 
advantages for high-throughput screening and for 
identifying the molecular and neural mechanisms that 
regulate cognitive function. 

Pharmacological models are widely 
used to study cognitive dysfunction and to understand 

the role of neurotransmitter–receptor systems in 
learning, memory, and attention. They are also 
important for evaluating cognition-enhancing drugs 
for conditions such as Alzheimer’s disease, ADHD, 
Parkinson’s disease, and schizophrenia. The 
acetylcholine system, involving muscarinic and 
nicotinic receptors, is strongly associated with 
cognition, while glutamate and NMDA receptors also 
play an important role. Substances such as ethanol can 
produce significant cognitive impairment [1].  

Animal models are also valuable in 
studying neurobehavioral toxicity. Cognitive effects of 
toxicants such as lead, mercury, and PCBs have been 
demonstrated in animal studies. Similarly, MPTP, 
which affects midbrain dopamine neurons, has helped 
establish the role of dopamine in cognitive and 
neurological functions and contributed to the 
development of treatments for Parkinson’s disease [2]. 

Mice are increasingly used to study 
the molecular basis of cognition and for developing 
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new drugs. Genetically modified and transgenic mice 
are particularly useful for studying Alzheimer’s 
disease, aging-related cognitive decline, and the role 
of cholinergic receptors in learning and memory. 
Therefore, reliable and rapid cognitive testing methods 
are important. 

Pharmacological, genetic, 
neurotoxic, aging, and traumatic brain injury models 
can reproduce selected features of cognitive 
impairment and are widely used in drug discovery and 
preclinical research. Genetically modified mice are 
particularly useful for studying neurodegenerative 
disorders such as Alzheimer’s disease, while zebrafish 
provide a cost-effective complementary model for 
studying cognition and screening potential cognition-
enhancing drugs [3]. 

Animal models can also reproduce 
specific types of cognitive impairment caused by 
aging and neurotrauma. Studies in aged animals, 
particularly monkeys, help identify age-related 
cognitive changes and develop new treatments. 
Similarly, neurotrauma models help researchers 
understand the mechanisms of cognitive impairment 
and evaluate potential therapies. 

Non-mammalian models are 
increasingly used as complementary models to 
mammalian studies rather than as replacements. 
Mammals have greater similarity to human brain 
structure and function but are generally expensive and 
time-consuming. Non-mammalian models are cost-
effective and suitable for high-throughput screening of 
toxicants and potential therapeutic drugs, although 
their similarity to human cognition is limited. 

Important non-mammalian models 
include zebrafish, C. elegans, and Drosophila. 
Zebrafish are especially valuable because of the 
availability of extensive molecular and genetic 
information. Although no single animal model 
completely reproduces the complexity of human 
cognitive disorders, appropriate models provide 
valuable insights into disease mechanisms, therapeutic 
targets, drug efficacy, and safety. Therefore, the 
selection and validation of a suitable animal model are 
essential for obtaining reliable and translational results 
[4]. 
1. Classification of animal models 

Animal models used in cognitive 
impairment research can be broadly classified 
according to the method used to produce cognitive 
dysfunction and the species employed (Figure 1). 

 
Figure 1. Different types of animal models 

1.1. Pharmacological models 
Cognitive impairment is induced 

using drugs or chemical agents that interfere with 
neurotransmitter systems. Various examples are 
Scopolamine-induced amnesia, Diazepam-induced 
cognitive impairment and NMDA receptor antagonists 
such as MK-80. 
1.2. Transgenic animal models 

Transgenic animal models provide 
valuable insights into biological processes and disease 
mechanisms. These genetically engineered animals 
contain foreign genetic material, known as a 
transgene, incorporated into their DNA. Such models 
are widely used to elucidate gene functions, 
investigate disease pathogenesis and progression, and 
evaluate potential therapeutic interventions. By 
enabling the study of complex biological processes in 
vivo, transgenic models serve as important tools in 
biomedical research [5,6]. Techniques to generate 
transgenic animals are shown in Figure 2.  

 
Figure 2: Techniques for transgenic animal 
generation 
1.3. Surgical models 

The use of animal models in surgical 
training is ethically complex, as it involves balancing 
the need for high-quality surgical models to prepare 
residents for real-world scenarios with the 
compassionate use of animals for training and research 
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[7]. Animal models are essential in surgical implant 
research, bridging in-vitro studies and human clinical 
trials. They help assess biocompatibility, safety, 
implant integration, tissue responses, and long-term 
effectiveness under controlled conditions. This is 
especially important in neurotechnology, where 
implant–nervous tissue interactions require careful 
evaluation [8, 9]. 

Animal models help evaluate 
implant–tissue interactions, including inflammation, 
fibrous capsule formation, tissue integration, and long-
term stability. Rabbit models are commonly used 
because their bone structure and healing resemble 
humans [10]. Tests such as push-out and pull-out 
assays measure osseointegration. These models also 
assess implant function, complications, wear, and 
safety before human trials, and can mimic specific 
clinical conditions, especially in dental implant 
research [11]. 
1.4. Neurotoxin-induced animal models 

Neurotoxin-induced animal models 
are widely used to study the pathogenesis of 
neurodegenerative diseases, particularly Parkinson’s 
disease (PD). Neurotoxins such as MPTP, 6-OHDA, 
and rotenone can reproduce key features of PD, 
allowing researchers to investigate dopaminergic 
neuron loss, mitochondrial dysfunction, and 
neuroinflammation. These models are also valuable 
for identifying therapeutic targets and evaluating 
potential neuroprotective drugs. 

Mice and rats are commonly used, 
while other species, such as gerbils and non-human 
primates, may be selected for specific neurological 
conditions. Animal models provide an important 
advantage because in vitro, ex vivo, and in silico 
approaches cannot fully replicate the complex 
interactions between the brain and the whole body. 
Using both male and female animals also helps assess 
sex-related differences in disease progression and drug 
responses [12, 13]. 
Various neurodegeneration models [14]:  

(a) Dopaminergic Neurodegeneration Models 
Used mainly to study Parkinson’s disease by 
inducing damage to dopaminergic neurons. 

(b)  Cholinergic Neurodegeneration Models 
Used to study Alzheimer’s disease and 
related cognitive disorders by causing 
dysfunction or loss of cholinergic neurons. 

(c) Neuroinflammation-Induced 
Neurodegeneration Models 
Used to investigate how chronic 
inflammation and activation of microglia 
contribute to neuronal damage and 
neurodegenerative diseases. 

1.5. Aging-related animal models 

Aging can be understood through 
multiple models, including biological, cellular, 
cognitive, and psychosocial frameworks, each 
highlighting different mechanisms and perspectives on 
the aging process. Aging related animal models are 
essential for understanding how aging contributes to 
neurodegeneration and for developing age-targeted 
strategies to prevent or slow down disease progression 
[15]. 

Aging is the major risk factor for the 
most degenerative disease such as Alzheimer, 
Parkinson, Huntington, and Amyotrophic lateral 
sclerosis. Aging related animal model mimic natural 
aging processes and are widely used to study age-
associated changes in the brain, disease mechanism 
and to evaluate therapeutic intervention [16].  

Most research on mechanisms of 
aging is being conducted in a very limited number of 
classical model species, i.e., laboratory mouse, rat, the 
common fruit fly (Drosophila melanogaster) and 
roundworm. Table 1 Shows the different aging related 
animal models [17].  
Table 1: Aging related animal models 
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1.6. Stress-induced animal models 
Stress-induced animal models are 

used to study the effects of chronic or acute stress on 
the brain and nervous system. They help investigate 
mechanisms involved in depression, anxiety, cognitive 
impairment, neuroinflammation, and 
neurodegeneration [18]. 
1.6.1. Chronic restrain stress (CRS) 

CRS are used to evaluate the effect 
of psychological behavior such as depression, anxiety, 
cognitive impairment.  Mice and rats are repeatedly 
restrained for a fixed period over several days or weeks 
[19].  
1.6.2. Chronic unpredictable mild stress 

(CUMS)  
Chronic Unpredictable Mild Stress 

animal model used to study the effects of long-term, 
mild, and unpredictable stress caused by depression 
and anxiety. Animals are exposed to different mild 
stress in an unpredictable manner for several weeks 
[20].  
1.6.3. Chronic Social Defeat Stress (CSDS) 

Social Defeat Stress animal models 
are used to identify the effects of repeated social stress 
on depression, anxiety, and neurological changes. In 
this model, animals are repeatedly exposed to an 
aggressive or dominant animal, producing social 
defeat. This mimics repeated social adversity and leads 
to measurable behavioral and neurobiological changes 
relevant to stress-related disorders [21]. 
1.6.4. Chronic Social Isolation (CSI) 

Chronic Social Isolation animal 
model are used to evaluate the effects of prolonged 
lack of social interaction on behavior and brain 
function. Animals are housed individually for long 
time of period to induce anxiety, depressive, cognitive 
impairment, and neurobiological changes. Ex: Mice 
and rats. 



Animal Models of Cognitive Impairment: A Comprehensive Review of Recent Advances and Translational 
Challenges 

 IJDDT Volume 16 Issue 82s 2026 Page: 1326 

1.6.5. Maternal Separation (MS) 
Maternal Separation is an early-life 

stress animal model. MS model are used to identify 
how the separation of newborn from the mother affects 
the brain development, behavior, and stress responses 
in future life. Newborn are separated from their mother 
for a fixed period each day during early development 
[22]. 
1.6.6. Immobilization Stress (IS) 

The effects of acute or repeated 
physical and psychological stress are studies by 
Immobilized Stress animal model. In this model 
animals are temporarily immobilized, which activates 
the stress-response system which. This model mainly 
used for study of stress mechanisms and evaluation of 
anti-stress, antidepressant and neuroprotective drugs 
[23]. 
2. Behavioral assessment methods for the 

evaluation of cognitive performance in animal 
models 

Animals are unable to speak and 
they can't tell you whether they remember what just 
happened, or what they are experiencing at this 
moment. The most direct way to understand what they 
are thinking is to observe their behaviors. Behavioral 
assessment of cognitive function is widely used in 
experimental studies such as physiological mechanism 
research of related disease models and drug 
intervention evaluations. 

The rodent behavioural assessment 
methods are the scientific approach used in rodent 
model to assess various motor, sensory cognitive 
functions and emotional behaviour to identify 
behavoural patterns of animal. These methods are 
essential for studying psychological, neurological 
models and neurotoxicity diseases. These models help 
to understand pathology behind psychological changes 
and serve as preclinical models for testing potential 
treatments. There are several behavioral assessment 
methods are available to assess rodent behavioural 
changes. 
2.1. Open field habituation test (OFH) 

Open field habituation test is use to 
assess spatial behavior of animal (mice and tars). 
Spatial behaviour involves aspects of habituation, 
exploratory behavior, locomotor activity, and anxiety-
related responses that allow an animal to localize itself 
within an environment. In this test animal moves into 
an open environment until they will get comfortable in 
new environment. The animal is permitted to search 
the perimeter freely within a certain period of time. 
This can take as long as 2–10 min [24, 25]. 
2.2. Y-maze test  

In Alzheimer's case animals and 
humans both have same symptoms of severe memory 
loss. The Y maze test are used to test the cognitive 

ability of mice/rats models of neurological diseases. 
This test is mainly used in the analysis of 
discriminative learning, working memory and 
reference memory of animals. It can be used to 
measure the rodent’s willingness to explore new 
environments, which is usually preferred over 
returning to familiar spaces.  

The Y maze consists of three 
identical arms, and there is a food supply device at the 
end of each arm (Figure 3). The size of arm is varying 
for both rat and mice. Measurement of spatial working 
memory of mice/rats can be evaluated by allowing 
mice to explore all three arms of the maze. Animal's 
spatial memory ability can be reflected according to 
the analysis of the animal's feeding strategy, which 
refers to the number of times, total time spent, correct 
times, wrong times, routes, and other parameters 
related to entering each arm. Compared with the eight-
armed maze, the Y maze is simple and feasible to 
perform. The practicality of the Y maze has 
contributed to its prevalent use in the evaluation of 
learning and memory functions [26, 27]. 

 
Figure 3: Y Maze Device  
2.3.  Passive avoidance test/ inhibitory avoidance 

test 
The passive avoidance test used to 

evaluate long term learning and memory retention of 
mice and rats based on negative reinforcement. This 
test mainly used in CNS disorder such as 
neuroscience, psychopharmacology, toxicology, and 
cognitive research to evaluate the effects of drugs, 
brain lesions, toxins, or genetic modifications on 
aversive learning and memory retention. 

In this test, animal is placed in a 
well-lit side of a two-compartment box and offered 
access through a narrow hole to a closed dark 
compartment (Figure 4). When the animal enters the 
dark side following its natural instinct, the opening is 
closed, and a mild foot shock is given. Thus, during 
this acquisition phase, the animal learns that the 
moving to the dark compartment has negative 
consequences. After the first acquisition, the animal is 
taken to its home cage and returned to the arena (test 
phase) after a delay, usually 24 h. During the test phase 
the animal is again placed in the white compartment 
and the passive avoidance response is evaluated. The 
latency to enter is taken as a measure of the memory 
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strength. Memory performance is positively correlated 
with the latency to escape from the white 
compartment; the better the recollection, the greater 
the latency [28, 29]. 

 
Figure 4: Passive avoidance test device 
2.4. Step-down inhibitory avoidance test 

In Step-Down Avoidance Test 
assesses the single-trial inhibitory learning of animal. 
The step-down apparatus made up of an acrylic 
chamber with a removable electrified grid floor, with 
an elevated vibrating platform in the center. The grid 
floor made up of stainless steel with 0.3 cm diameter 
and the direct current electric shocks are delivered to 
the grid floor by an isolated stimulator [30]. 

An animal place in elevated 
platform and receiving mild foot shock upon stepping 
down; during retention testing, the latency to step 
down serves as a readout of aversive memory 
consolidation. Conduct Vision automates precise 
measurement of step-down latency and freezing 
duration, eliminating observer bias. This test mainly 
used for evaluating cholinergic, GABAergic, and 
glutamatergic modulation of memory. 
2.5. Active avoidance test 

In the active avoidance test, rats learn 
to escape an aversive stimulus by moving to an 
adjacent compartment when a light/tone conditioned 
stimulus is presented. Although sensorimotor abilities 
may influence performance, older rats show a slower 
increase in avoidance responses than younger rats. 
This poorer performance is mainly attributed to 
reduced acquisition and retention of learned 
experiences, rather than decreased pain sensitivity, 
movement, attention, arousal, or habituation [31]. 
2.6.  8-arms radial maze test 

The 8-arms radial maze is used to 
assess spatial learning and working memory in 
rodents. The animal must remember which of the eight 
arms it has already visited and avoid revisiting them. 
Errors in arm selection indicate impaired memory or 
learning. The test is widely used to study aging, 
Alzheimer’s disease, neuroinflammation, and myelin-

related changes, with automated tracking providing 
accurate and objective behavioral data [32]. 
2.7.  Morris water maze test 

The Morris water maze is a widely 
used for assessing spatial learning and memory in 
rodents. Richard Morris was developed Morris water 
maze test in 1981 to assesses how animals learn and 
remember the location of a hidden escape platform 
within a circular pool of water. This behavioral task 
uses a rodent’s natural dislike to water, motivating it 
to find a way out [33].  
2.8.  Radial arm water maze  

The Radial Arm Water Maze is a 
behavioral test used to assess spatial learning and 
memory in rodents by combining the aversive 
motivation of the Morris Water Maze with the spatial 
complexity of a radial arm maze [34]. 
3. Conclusion and future perspectives  

Cognitive impairment is common in 
a variety of neurological and psychiatric conditions, 
including stroke, traumatic brain injury, 
schizophrenia, Alzheimer’s, and Parkinson’s disease.  
Animal models of cognitive function are used in the 
identification and evaluation of specific compounds 
for their pharmacological efficacy. Based on animal 
models of cognition also helpful in prediction of 
specific conditions for which compounds would be 
most useful. These model also estimate the therapeutic 
index of medicine. Cognitive functions measure by 
Open field habituation test, Y-maze test, Passive 
avoidance test, Active avoidance test, 8-arms radial 
maze test, Morris water maze test and Radial arm 
water maze.  

In recent years, with the 
development and progress of different kinds of animal 
models of cognitive impairment have been discovered. 
Meanwhile, these animal models also have made a 
great contribution in pharmacological research field, 
which is essential for the development of new drugs 
and pre-clinical trials. However, animal modeling also 
faces a series of challenges and difficulties, mainly due 
to the low success rate and instability of modeling. 
Due to the experimental conditions in different 
laboratories are different, the same animal model may 
not be replicated between different laboratories. In 
addition, because psychological is different from other 
pathogenic factors, it is quite difficult to make strict 
quantification. On the other hand, even some of the 
behavioral indicators to evaluate the animal models 
sometimes are controversial. Therefore, more precise 
and improved stress animal models and detective 
methods are also needed in the near future. This review 
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will helpful to the researcher to select best animal 
model to evaluate the efficacy of medicine. 

4. References  

1. Wang Q, Zhu BT, Lei P. Animal models of 
Alzheimer's disease: current strategies and 
new directions. Zool Res. 2024;45(6):1385-
1407. 

2. Kanwisher N. Animal models of the human 
brain: successes, limitations, and alternatives. 
Curr Opin Neurobiol. 2025; 90:102969. 

3. Zhong MZ, Peng T, Duarte ML, et al. 
Updates on mouse models of Alzheimer's 
disease. Mol Neurodegener. 2024; 19:23.  

4. Sande R, Godad A, Doshi G. Zebrafish 
experimental animal models for Alzheimer's 
disease: a comprehensive review. Curr Rev 
Clin Exp Pharmacol. 2024;19(4):295-311. 

5. Shakweer WME, Krivoruchko AY, Dessouki 
SM, Khattab AA. A review of transgenic 
animal techniques and their applications. J 
Genet Eng Biotechnol. 2023; 21:55. 

6. Houdebine LM. Animal transgenesis and 
cloning. Jounen-Josas: Institut National de la 
Recherche Agronomique; 2003. ISBN: 0-
470-84827-8 (HB); 0-470-84828-6 (PB). 

7. Sundarama V, Infant SS, Saravanan A, 
Bhavani SB, Gulothungan G, Arora S, et al. 
Innovative animal models for surgical 
interventions and implant biocompatibility: a 
translational perspective. Ann Med Surg 
(Lond). 2025;87(10):6496-6509. 

8. Frosch S, Buchhorn GH. Considerations on 
the animal model and the biomechanical test 
arrangements for assessing the osseous 
integration of orthopedic and dental implants. 
MethodsX. 2021; 8:101352. 

9. Stieglitz T. Of man and mice: translational 
research in neurotechnology. Neuron. 2020; 
105:12-15. 

10. Diez-Pascual AM, Rahdar A. Functional 
nanomaterials in biomedicine: current uses 
and potential applications. Chem Med Chem. 
2022;17. 

11. AlOtaibi NM, Dunne M, Ayoub AF, et al. A 
novel surgical model for the preclinical 
assessment of the osseointegration of dental 
implants: a surgical protocol and pilot study 
results. J Transl Med. 2021; 19:276. 

12. Shin BN, Kim DW, Kim IH, Park JH, Ahn 
JH, Kang IJ, et al. Down-regulation of cyclin-
dependent kinase 5 attenuates p53-dependent 
apoptosis of hippocampal CA1 pyramidal 

neurons following transient cerebral 
ischemia. Sci Rep. 2019; 9:13032. 

13. Trouche SG, Boutajangout A, Asuni A, 
Fontés P, Sigurdsson EM, Verdier JM, et al. 
Amyloid-β targeting immunisation in aged 
non-human primate (Microcebus murinus). 
Brain Behav Immun. 2023; 109:63-77. 

14. Sanfeliu C, Bartra C, Suñol C, Rodríguez-
Farré E. New insights in animal models of 
neurotoxicity-induced neurodegeneration. 
Front Neurosci. 2024; 17:1248727. 

15. Holtze S, Gorshkova E, Braude S, Cellerino 
A, Dammann P, Hildebrandt TB, et al. 
Alternative animal models of aging research. 
Front Mol Biosci. 2021; 8:660959. 

16. Akiguchi I, Pallàs M, Budka H, et al. SAMP8 
mice as a neuropathological model of 
accelerated brain aging and dementia: Toshio 
Takeda's legacy and future directions. 
Neuropathology. 2017;37(4):293-305. 

17. Dawson TM, Golde TE, Lagier-Tourenne C. 
Animal models of neurodegenerative 
diseases. Nat Neurosci. 2018; 21:1370-1379. 

18. Ma M, Chang X, Wu H. Animal models of 
stress and stress-related neurocircuits: a 
comprehensive review. Stress Brain. 
2021;1(2):108-127. 

19. McLaughlin KJ, Gomez JL, Baran SE, 
Conrad CD. The effects of chronic stress on 
hippocampal morphology and function: an 
evaluation of chronic restraint paradigms. 
Brain Res. 2007; 1161:56-64. 

20. Svitlana A, Bijata M, Ponimaskin E, 
Wlodarczyk J. Chronic unpredictable mild 
stress for modeling depression in rodents: 
meta-analysis of model reliability. Neurosci 
Biobehav Rev. 2018; 99:101-116. 

21. Golden SA, Covington HE, Berton O, Russo 
SJ. A standardized protocol for repeated 
social defeat stress in mice. Nat Protoc. 2011; 
6(8):1183-1191. 

22. Endo N, Makinodan M, Mannari-Sasagawa 
T, et al. The effects of maternal separation on 
behaviours under social-housing 
environments in adult male C57BL/6 mice. 
Sci Rep. 2021; 11:527. 

23. Rincel M, Darnaudéry M. Maternal 
separation in rodents: a journey from gut to 
brain and nutritional perspectives. Proc Nutr 
Soc. 2020; 79:113-132. 

24. Ghafarimoghadam M, Mashayekh R, 
Gholami M, Fereydani P, Shelley-Tremblay 
J, Kandezi N, et al. A review of behavioral 
methods for the evaluation of cognitive 
performance in animal models: current 



Animal Models of Cognitive Impairment: A Comprehensive Review of Recent Advances and Translational 
Challenges 

 IJDDT Volume 16 Issue 82s 2026 Page: 1329 

techniques and links to human cognition. 
Physiol Behav. 2022; 244:113652. 

25. Seibenhener ML, Wooten MC. Use of the 
open field maze to measure locomotor and 
anxiety-like behavior in mice. J Vis Exp. 
2015;(96). 

26. Kim J, Kang H, Lee YB, et al. A quantitative 
analysis of spontaneous alternation behaviors 
on a Y-maze reveals adverse effects of acute 
social isolation on spatial working memory. 
Sci Rep. 2023; 13:14722. 

27. Kraeuter AK, Guest PC, Sarnyai Z. The Y-
maze for assessment of spatial working and 
reference memory in mice. In: Guest PC, 
editor. Pre-Clinical Models. Methods in 
Molecular Biology. Vol. 1916. New York: 
Humana Press; 2019. 

28. Ögren SO, Stiedl O. Passive avoidance. In: 
Stolerman I, Price L, editors. Encyclopedia of 
Psychopharmacology. Berlin: Springer; 
2013. 

29. Eriksson TM, Holst S, Stan TL, Hager T, 
Sjögren B, Ogren SO, et al. 5-HT1A and 5-
HT7 receptor crosstalk in the regulation of 
emotional memory: implications for effects 
of selective serotonin reuptake inhibitors. 
Neuropharmacology. 2012;63(6):1150-1160. 

30. Borba Filho GL, Zenki KC, Kalinine E, 
Baggio S, Pettenuzzo L, Zimmer ER, et al. A 
new device for step-down inhibitory 
avoidance task: effects of low and high 
frequency in a novel device for passive 
inhibitory avoidance task that avoids 
bioimpedance variations. PLoS One. 
2015;10(2). 

31. Diehl MM, Bravo-Rivera C, Quirk GJ. The 
study of active avoidance: a platform for 
discussion. Neurosci Biobehav Rev. 2019; 
107:229-237. 

32. Kohler J, Mei J, Banneke S, Winter Y, Endres 
M, Emmrich JV. Assessing spatial learning 
and memory in mice: classic radial maze 
versus a new animal-friendly automated 
radial maze. Front Behav Neurosci. 2022; 
16:1013624. 

33. Othman MZ, Hassan Z, Che Has AT. Morris 
water maze: a versatile and pertinent tool for 
assessing spatial learning and memory. Exp 
Anim. 2022;71(3):264-280. 

34. Alamed J, Wilcock D, Diamond D, et al. 
Two-day radial-arm water maze learning and 
memory task: robust resolution of amyloid-
related memory deficits in transgenic mice. 
Nat Protoc. 2006; 1:1671-1679.  

 


