
Highlights in Science, Engineering and Technology BBBS 2022
Volume 30 (2023) 
 

79 

The Effects of Exposure to Behavioral Stressors on Aspects of 
Neural Function 

Di Yang 
Yunnan Eco-Agriculture Research Institute, Kunming, 650032, China 

Abstract. It is comparatively easy for students to create engaging studies and get expertise in 
conducting neuroscience investigations without overusing animals. Two weeks of male isolation 
followed by a brief meeting with a different man who is not used to communal living results in 
isolation-induced hostility. Whether raised in whole or partial isolation, monkeys display a range of 
abnormal behaviors. Lack of socialization with other dogs and people increases the likelihood that a 
puppy will exhibit negative qualities like aggression and anxiety. This review will therefore shed more 
light on the effects of exposure to behavioral stressors on aspects of neural function. 
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1. Introduction 

The behaviors of living organisms provide a good demonstration of the operation of the central 
nervous system. A specific research's principal objective is to define behavior and its surrounding 
environment. Some animals' behavior may be associated with measurements of chemical and electric 
brain activity, shedding light on the neurological circuitry underlying their behavior (Molina-Torres 
et al., 2019). In addition, alterations in brain activity due to disease, genetic adaptation, neuronal 
damage, or exposure to various substances or treatments are frequently recognized or assessed by 
behavioral changes. Occasionally, animals are subjected to socially stressful trials in the field of 
neuroscience. There may be social (such as separation from known animals) or nonsocial controls in 
place (for instance, placing animals to new environments or limiting behavioral conduct). 
Experiments on social disruption, induced aggression or predation, environmental deprivation, and 
environmental stimulation all demonstrate that exposure to behavioral stresses significantly modify 
brain function. This article will highlight the effects of exposure to behavioral stressors on aspects of 
neural function, through the use of experimental techniques in neuroscience and behavioral research, 
discord within community, induced aggression or predation, naturalistic paradigms, Isolation-induced 
aggression, animal care and use concerns. 

2. Experimental Techniques in Neuroscience and Behavioral Research 

Students are finding it relatively simple to design interesting experiments, gain experience in 
neuroscience experimentation without excessive use of animals, gather substantial data sets, and 
develop skills in scientific report writing and presentation at an early stage in their neuroscience 
curricula through the use of Experimental Methods in Neuroscience, which is proving to be 
particularly successful. In addition to this, the class has developed into a keystone component of our 
neuroscience curriculum, and it can easily be adapted to fit the needs of students attending other 
educational facilities. 

2.1 Discord within the Community 

In addition to functioning as a wild card in behavioral or neurological research, social disruption 
can also be used to gather firsthand knowledge. By repeatedly reorganizing social clusters via the 
elimination of group members, or by introducing unfamiliar animals or groups, or integrating various 
animal groupings, experimental strategies that integrate social interference achieve their goal through 
the temporary expulsion and reintroduction of offspring or of pair or group-mates (Cohodes et al., 
2021). By herding animals together or putting them in groups of atypical size or composition, it is 
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also feasible to generate aberrant social circumstances (such as all-female clusters or sets consisting 
entirely of animals of comparable ages). Another strategy for creating aberrant social situations is 
herding. In addition, the approach has recently been used to investigate the impact of exercise and 
social disruption on coronary heart disease, as well as the heart rate's responsiveness. All of these 
studies were conducted within the last few years. 

Researchers have shown that social isolation and confinement (in the form of things like individual 
housing) change the behavioral patterns of numerous animal species. According to Cohodes et al. 
(2021), the consequences differ by animal strain or species, isolation age, isolation duration, and 
isolation intensity (based on auditory, visual, or olfactory signals from other animals). This appears 
to be the most prominent cause of abnormal behavior in primates such as adult or young apes. 

Isolated animals exhibit a substantial reactivity to the infant-parent relationship, which can impair 
the attachment between the infant and the parent. Normal adaptive responses to stress include pain 
cries, increased heart rate, and activity levels, and elevated cortisol levels (Sherin & Nemeroff, 2022). 
However, newborns' stress levels increase when they are alone for extended periods, such as when 
researchers examine the impact of terminating an infant's contact with a parent. This may result in 
the child's development of maladaptive habits. Animals unable to care for their young properly may 
produce offspring who are abnormally aggressive or too timid or exhibit stereotypical or destructive 
behavior (Horwitz 2018).  

Social play is essential to a kitten's growth; nevertheless, newborn kittens separated from their 
moms may acquire neurotic and aggressive personalities. Failure to socialize a puppy with other dogs 
and people increases the probability that it may display undesirable traits such as aggression and 
anxiety (Wiley et al., 2017). This issue may affect the monkeys. Monkeys raised in complete or partial 
isolation exhibit a variety of aberrant behaviors, including huddling, rocking, excessive self-orality, 
and self-clapping. Repetitive locomotor patterns, eye poking or saluting, and floating limbs are 
indicators that these animals exhibit stereotypic behavior patterns. A person's abnormal social 
interactions may indicate that they are developing a problem with isolation. 

A controlled social environment has the potential also to affect adult animals. As has been 
frequently demonstrated, the captivity of adult non-human primates for at least two years can result 
in observable changes in the primate's social behavior (Wiley et al., 2017). To prevent or reduce the 
incidence of psychopathological disorders, baby animals must be raised in a social environment with 
at least a mother, a father and peers, or solely peers. Exceptions to this general rule include research 
addressing societal or veterinary difficulties or constraints. In addition, it is best practice to house 
adult social creatures in a social habitat (such as in groups or pairs) if it is safe for the creature's health, 
research, and the safety of research participants.   

2.2 Induced Aggression or Predation  

Induced aggression or predation is a state of hostility or aggressive behavior produced by 
medications, electrical stimulation of a brain region, or adverse stimuli. The catastrophic loss of life 
and resources that can come from violent confrontations between groups is one of the many serious 
issues that aggressive behavior contributes to in society. Aversive circumstances that serve as 
motivational operations (MOs) that establish the stimulus brought on by aggressive acts as reinforcing 
are particularly prone to give rise to aggressive conduct. In studies with the main goal of inducing 
predatory conduct or aggression, various models are applicable: 

2.2.1 Naturalistic Paradigms 

This is a paradigm that says there are different ways to look at reality and that the goal of 
researchers using this point of view is to figure out how people make their own reality based on their 
social situation. 

These studies examine aggressive behavior by exposing animals to settings similar to those they 
could encounter in the wild, such as scenarios involving competition for resources, territorial warfare, 
and the presence of social groupings (Svirin et al., 2022). Another example of a social disruption that 
can occur when an intruder animal is placed into an enclosure or cage containing a group of resident 
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animals is the mixing of different social groups. Consequently, the naturalistic paradigm, which is 
influential in research, asserts a number of statements about the manner in which scientists make 
sense of human interactions. Researchers that use a naturalistic methodology perceive reality to be 
multifaceted and socially produced, and as a result, subjective. Human experience, in concert with 
the influence of context, co-creates and molds human reality. 

2.2.2 Isolation-induced Aggression  

The basic concept involves isolating a male rat or mouse for two weeks and then arranging a brief 
meeting (lasting five to ten minutes) with another male not accustomed to communal living. A neutral 
location or the isolatee's cage may serve as the location for these gatherings (Svirin et al., 2022). A 
drug may be administered to both animals or the animal kept alone. To lessen their susceptibility to 
social stimulation, introduced mice are sometimes rendered anosmic before testing. This is due to the 
fact that signals from the introduced animal can influence the interaction's outcome. This is done 
because the signals of introduced species can affect the nature of the interaction. According to these 
studies, social isolation might cause people to become more aggressive, which in turn can exacerbate 
symptoms of anxiety and depression. 

2.2.3 Predatory Aggression 

As part of this strategy, predators such as cats and rats are exposed to numerous prey species (the 
muricide model). This test determines whether or not rats have a tendency to attack mice whether 
those mice are brought into their home cage or into another surroundings. In the context of this 
experiment carried out in the laboratory, the physical elimination of the mouse is not always required. 
This test is sometimes used for the screening of antidepressant medications, the study of aggressive 
behavior, and the examination of other psychotropic substances. The test may be helpful in 
identifying antidepressants since many antidepressants prevent suicidal behavior by acting on 
serotonergic pathways, and the test measures these processes. Lithium has antidepressant qualities, 
but it does not suppress suicidal conduct, which implies that there may be some drawbacks to utilizing 
it as a screening test for antidepressants. If the objective of the research is to comprehend or influence 
the entire predatory series, or if the series proceeds so rapidly after the initial attack that intervention 
is impossible, the prey animal will be killed (Svirin et al., 2022). Due to the possibility of physical 
harm to both the predator and the prey animal during these types of investigations, it is vital to 
consider adopting techniques to shield the prey animal from physical harm or inhibiting the predation 
sequence's underpinnings. Because injury and discomfort are significant welfare concerns for both 
the predator and the prey, animals should not be used as bait more than once, and live prey should be 
avoided if possible. People may prefer wild-caught animals because they have greater confidence in 
their abilities to handle potentially fatal situations. If the prey animal does not survive the attack, the 
investigation should focus on reducing the predation chain and alleviating as much of its pain and 
suffering as possible. This serves as an eye opener into predation. 

2.2.4 Aggression Modified by Drugs 

Alcohol and allopregnanolone, a positive modulator of GABAA receptors, have both been 
demonstrated to increase the aggressiveness of mice in the 'intruder' paradigm (Svirin et al., 2022). 
With the aid of drugs such as 5-HT1B agonists, the external presentation of aggression can be reduced 
(like anpirtoline). 

Even though hostility is not the primary focus of the study, any stressful event involving animals 
that aren't accustomed to living together or haven't developed social clusters can result in aggressive 
behavior. The receiving animal's response to hostility will rely on factors such as the duration, severity, 
and potential for harm of the aggressiveness, as well as the species involved, the animals' sexes, ages, 
and level of social experience (Svirin et al., 2022). When it is required to research violent behavior, 
there are a number of methods for decreasing the possibility of injury. Establishing safe havens for 
the animals, maintaining a constant environment, allowing for minimum contact (such as auditory, 
visual, tactile, or olfactory) prior to blending, and studying the animals in a group to identify 
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aggressive ones are the strategies employed. Naturalistic approaches to eliciting aggressive or 
predatory behavior in animals have the dual advantages of reducing the likelihood of injury to the 
animals and providing information that may be more representative of the types and ranges of 
behaviors exhibited by animals in situations more similar to their natural habitats. 

Even though antagonism is the anticipated outcome of a study, it is of greater importance to reduce 
participants' suffering and injury risk. Utilizing fewer animals is crucial to reaching this goal. In 
addition, confrontations should only go as long as necessary to obtain the appropriate information, 
which may include gradual monitoring and intervention to end aggressive behavior at key times 
(Svirin et al., 2022). Using protective screens against introduced animals, allowing introduced 
animals to self-regulate their aggression by providing refuge areas, and employing artificial "model" 
animals rather than actual animals as recipients or initiators of aggressive or predatory encounters are 
additional strategies. Every strategy has limitations, and its success will depend not only on the 
species being studied but also on the investigation's overall objective. Animals that get life-
threatening injuries during a confrontation should be immediately evacuated from the area and 
euthanized or treated. When deploying certain animals as long-term hostile targets, it is crucial to 
have a valid rationale. 

2.3 Environmental Deprivation 

To examine the effects of stressors including that which lead to less social behavior, like wanting 
to be with other people, approaching them, and talking to them, and more aggressive behavior, on 
neuroendocrine and brain function, animals may be exposed to nonsocial behavior pressures 
(Marinescu, Lawlor, & Kording, 2018). For instance, animals can be restrained for long or short 
periods of time by being tied, held, immobilized, or chaired by a variety of control systems or by 
being contained in small wrappings or cages that restrict their mobility. You can apply these tactics 
singly or in combination. Due to the necessity for self-imposed limitations, tension may occur at 
irregular intervals. 

In certain trials, the behavior of animals is regulated by isolating them in infertile situations where 
they cannot engage in their typical behaviors or by reducing the amount of sensory stimulation they 
receive. There is a chance that the animals' physical senses (hearing, smelling, touching, and seeing) 
will be restricted or that they will be maintained in complete sensory isolation (Marinescu, Lawlor, 
& Kording, 2018). The majority of studies of this nature seek to study the effects of reduced 
environmental input on brain development. Typically, regulated sensory or behavioral input results 
in the emergence of shockingly aberrant behavior. For instance, a child who has trouble processing 
sensory information might react to the caretaker or his or her environment in ways that are unexpected 
or don't seem to make sense. The extent to which the effects can be reversed is contingent upon the 
species involved, the age of the confined animals, and the duration of their confinement. Induced 
longer and more intense behavior changes lay the groundwork for examining the effects of studies 
with long-lived animals.  

2.4 Environmental Stimulation 

Animals can experience stress when placed in environments that are either wholly unknown to 
them or extremely challenging to traverse (Klink et al., 2021). Typically, the focus of the research is 
on the maturity of the mind, while exploratory behavior and anxiety receive less attention. There is a 
battery of standardized tests that can be used to measure the amount to which a subject is inquisitive 
and fearful of the unknown. However, species-appropriate challenges and fresh, nutrient-rich food 
can have beneficial consequences, such as enhanced brain enlargement, stress resistance, learning, 
and spatial ability. This is demonstrated by AWRs, which argue for an environmental development 
approach suited to improving the mental health of apes. 

It is essential to differentiate between the decisive application of ecological stimulation for 
research purposes and other less significant but nonetheless stressful stimuli that may arise at an 
animal facility and disrupt the ongoing study. Since tangential impacts may affect ongoing 
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investigations, it is essential to keep them distinct (Klink et al., 2021). If the animals are younger, the 
stimulation will have a longer duration. Consequently, if the purpose is to keep the animals in the 
colony for extended periods of time, the use of older species in the inquiry must be adequately 
justified. 

3. Animal Care and Use Concerns 

Excessive or prolonged exposure to recurrent or widespread stresses may result in a variety of 
unfavorable effects. As a result of persistent disruption to their neuroendocrine system, non-human 
primates may exhibit maladaptive behavior, aggression, and hostility, among other unfavorable 
results (Yaribeygi et al., 2017). Abnormal behaviors, such as self-mutilation and the modification of 
other animals (such as cannibalism and tail-biting), can be caused by psychological anguish in 
addition to stereotyped behaviors induced by environmental stressors (for instance, tracing routes and 
chewing bars). 

When removing young animals from their mothers or other social groups in order to conduct 
experiments on them, it is essential for researchers to create strategies to meet their physical and 
behavioral needs. It is advised that restricted socialization with attuned species be undertaken in order 
to reduce the acute stress caused by a socially restrictive environment and to improve the long-term 
social health of the test animals. This objective is attainable through either time-limited or space-
limited interaction (Yaribeygi et al., 2017). If this cannot be prevented, the separation of young 
animals should be closely observed and examined on a regular basis or delayed until the animals are 
older. Reducing the frequency, duration, and intensity of the stressors will have the added benefit of 
diminishing the consequences.  

4. Conclusion 

In summary, neuroscience students study how behavioral stresses affect the CNS. Social 
disturbance, induced violence or predation, environmental deprivation, and environmental 
stimulation alter brain function. Isolated animals respond strongly to the infant-parent interaction, 
impairing bonding. Isolated monkeys huddle, rock, self-orate, and self-clap. Isolating a male rat or 
mouse for two weeks and then introducing him to a communal-living male induces hostility. 

Social isolation may make individuals more violent, which may worsen anxiety and despair, say 
research. This test examines if rats attack mice in their cage or elsewhere. This test is used to evaluate 
antidepressants, investigate aggressive behavior, and examine psychotropic medicines. Lithium is 
antidepressant but not suicidal. Confrontations should go as long as needed to gather the essential 
information, which may entail progressive monitoring and intervention to halt violent conduct at 
important periods. Animals with life-threatening injuries should be killed or treated quickly. Hearing, 
smelling, touching, and seeing may be limited or completely isolated. Sensory or behavioral 
regulation causes strikingly abnormal behavior. It's important to keep tangential repercussions 
separate from active inquiries. Excessive or persistent environmental stress may lead to maladaptive 
behavior in non-human primates, such as self-mutilation and animal modification (such as 
cannibalism and tail-biting). 
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