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ABSTRACT 

Aggressive behaviour is a complex neurobehavioural phenomenon influenced by biological, psychological, and 

environmental factors, including exposure to psychoactive substances. Although alcohol and energy drinks have 

each been independently linked to alterations in aggression, limited experimental evidence exists regarding their 

separate and combined effects, particularly in female animal models. This study investigated the chronic effects 

of alcohol, energy drinks, and their co-administration on aggressive behaviour in female albino Wistar rats. A 

total of 28 female albino Wistar rats were randomly assigned to four groups: Control, Energy Drink, Alcohol, 

and Alcohol combined with Energy Drink. Rats received daily oral administration of alcohol (0.5 ml/kg body 

weight), energy drink (1.0 ml/kg body weight), or their combination for 28 consecutive days. Aggressive 

behaviour was assessed using the validated Resident–Intruder Paradigm, with dominant posture, scratching, and 

biting recorded as indices of aggression. Data were analysed using One-Way ANOVA with Bonferroni post hoc 

comparisons. Results revealed a statistically significant effect of treatment on aggressive behaviour, p < .001, 

with a large effect size (partial η² ≈ .87). Rats exposed to energy drinks exhibited the highest levels of aggression 

(M = 76.00), followed by alcohol-only exposure (M = 62.43), while the combined alcohol and energy drink 

group showed the lowest aggression (M = 34.57), even below control levels (M = 44.86). The findings indicate 

that chronic exposure to alcohol and energy drinks significantly modulates aggressive behaviour in female albino 

Wistar rats, with stimulatory and depressant substances producing distinct and interactive effects.  

Keywords: Aggression, Alcohol, Energy Drinks, Co-administration, Female albino Wistar rats, Resident–

Intruder  

INTRODUCTION 

Aggression is a fundamental social behaviour seen in many different animals; intricately linked to evolutionary 

processes. Aggression initially developed as an adaptive technique to improve survival and reproduction in both 

human and non-human species. It makes it possible for people to build dominance hierarchies, fight for limited 

resources, and protect their territory. In these situations, aggressive behaviour serves as a controlled reaction to 

environmental difficulties and supports social organization and ecological balance. But when aggression 

becomes excessive, poorly regulated, out of proportion to the demands of the circumstance, or focused on non-

threatening stimuli, it no longer qualifies as adaptive; since its costs to people and society outweigh its 

evolutionary benefits, it is now considered maladaptive (Aleyasin, Flanigan, & Russo, 2018). 

Maladaptive aggression is often characterized by Increased irritation, impulsive behaviour, and violent reactions 

to mild provocation.  Such dysregulated behaviour increases the risk of harm, social exclusion, and 

psychological discomfort by upsetting interpersonal connections and social institutions.  According to Aleyasin 

https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/
https://doi.org/10.47772/IJRISS.2025.91200177


INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (IJRISS) 

ISSN No. 2454-6186 | DOI: 10.47772/IJRISS | Volume IX Issue XII December 2025 

Page 2332 www.rsisinternational.org 

 

 

et al. (2018), persistent aggressive tendencies are widely acknowledged as prominent symptoms across a variety 

of neuropsychiatric and neurodegenerative disorders, significantly lowering the quality of life for those who are 

affected and placing a significant emotional and practical burden on caregivers.   

Aggressive behaviour has been extensively documented in a broad spectrum of neuropsychiatric conditions, 

including major depressive disorder, schizophrenia, PTSD, and substance use disorders. Aggression is now 

commonly acknowledged as a complex phenomenon that results from the interplay of biological, psychological, 

social, and environmental factors.  socioeconomic inequalities, governmental policy, exposure to violence, and 

cultural norms all influence aggressive tendencies within populations. The expression of aggression at the 

individual level is influenced by a variety of factors, including personality traits, neurodevelopmental processes, 

endocrine regulation, genetic vulnerability, and situational stressors. Impulsive aggressiveness, a subtype that 

manifests under elevated emotional arousal or provocation and is closely associated with unique neurobiological 

mechanisms (Liu, Lewis, & Evans, 2018). 

Dietary and chemical factors provide a significant but mostly unexplored pathway among extrinsic influences 

that may influence aggressive behaviour.  Emotional and behavioural regulation has been connected to 

nutritional factors such fatty acids, cholesterol, and amino acids like tryptophan.  Furthermore, exposure to 

neurotoxic chemicals has been linked to changes in brain activity that could exacerbate aggressive tendencies.  

However, little is known about the processes by which these pharmacological and nutritional variables influence 

aggressive behaviour, especially when coupled with other biological or environmental stresses (Liu et al., 2018).  

Because of their significant effects on brain chemistry and behaviour, psychoactive drugs in particular have 

become a prominent subject of concern. 

Both learning processes and intrinsic predispositions have been incorporated into theoretical explanations of 

aggressive behaviour. Aggression was viewed as an innate human urge in early psychoanalytic theories 

(Drndarevic, 2021). Social learning theory, on the other hand, emphasizes the importance of imitation, 

reinforcement, and observation. It suggests that people adopt aggressive behaviours by watching others and 

experiencing the results of their acts (Bandura, 1973; Huesmann, 2017).  This theory posits that violence is 

acquired through social settings rather than being innate. 

The General Aggression Model (GAM) has offered an all-encompassing framework that integrates social and 

biological viewpoints. According to the GAM, personal elements like beliefs, personality traits, and cognitive 

schemas combine with situational factors like provocation, stress, and substance abuse to produce aggression.  

According to Anderson and Bushman (2002), these elements have an impact on internal states of affect, 

physiological arousal, and cognition, which in turn shape appraisal and decision-making processes that drive 

behavioural outcomes.  Because psychoactive substances directly arousal, emotional processing, and inhibitory 

control, this model is especially helpful for comprehending substance-induced aggressiveness. 

Aggression is a major public health concern. According to the World Health Organization, violence is a 

substantial contributor to disability-adjusted life years and a leading cause of illness and mortality globally, 

particularly among teenagers and young adults (WHO, 2024).  Aggressive behaviour not only causes physical 

harm but also long-term psychological anguish, social disturbance, and financial expenses.  Additionally, 

psychotic disorders, bipolar disorder, depression, neurocognitive disorders, and externalizing disorders including 

conduct disorder and intermittent explosive disorder are also associated with a high prevalence of aggression 

(Girasek et al., 2022). 

Substance use has been repeatedly found to be a significant risk factor for aggressive behaviour Psychoactive 

chemicals undermine prefrontal cortical regulation of behaviour, alter reward and threat processing, increase 

impulsivity, and impair executive functioning.  According to Hoaken and Stewart (2003) and Heinz et al. (2011), 

these neuropsychological impacts make people more prone to impulsive and reactive aggressiveness.  Research 
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on humans and animals also shows that long-term substance use impairs emotional control, which raises the risk 

of aggresive behaviour (Kolla et al., 2017). 

Alcohol is still one of the most often used psychoactive substances in the world and is closely linked to violent 

and aggressive behaviour.  Alcohol facilitates aggression by lowering behavioural inhibition, impairing 

judgment, and increasing emotional reactivity since it depresses the central nervous system (Mitchell & 

McCambridge, 2023).  Many neurotransmitter systems, such as the GABAergic, glutamatergic, dopaminergic, 

and serotonergic pathways, are affected by alcohol at the neurobiological level, which results in disinhibition 

and poor emotional regulation (Oscar-Berman & Marinković, 2007; Vengeliene et al., 2008). 

Unlike alcohol, energy drinks are stimulants that activate the neurological system.  High amounts of caffeine, 

taurine, sugar, and herbal stimulants are present in these drinks, which are particularly well-liked by adolescents 

and young adults (Seifert et al., 2011).  Excessive caffeine use raises dopaminergic activity and physiological 

arousal, which may cause anxiety, irritation, agitation, and aggressive behaviour even though it is meant to 

improve alertness and performance (Juliano et al., 2004; Costantino et al., 2023).  Frequent consumption of 

energy drinks has been associated in recent research with increased aggression, risk-taking, and behavioural 

dysregulation (Elvig et al., 2021; Marinoni et al., 2022). 

Consumption of energy drinks and alcohol combined is particularly alarming.  Alcohol-induced drowsiness can 

be masked up by caffeine, which causes people to underestimate their level of intoxication, consume larger 

amount of alcohol, and act dangerously (Brache & Stockwell, 2011; Nawi et al., 2021). Co-consumption of 

alcohol and energy drinks has been linked in studies to increased aggression, injuries, and poor decision-making 

(Elvig et al., 2021; Zeidán-Chuliá et al., 2023).  The neurobehavioural mechanisms behind these consequences 

are still not fully understood, despite growing public health concern. 

An ethically and methodologically robust framework for investigating the biological causes of aggressive 

beahviour is provided by animal models. Causal inference is made easier by the exact control that rodent models 

provide over dosage, environmental factors, and behavioural evaluation (Natarajan & Caramaschi, 2010; Figdor, 

2022).  Despite the fact that male rats have historically been employed in studies on aggression, mounting data 

emphasizes the need of examining females, whose aggressive behaviour is impacted by unique hormonal and 

neurological mechanisms.  For studying sex-specific patterns of substance-induced aggression, female albino 

Wistar rats offer a useful model. 

Despite extensive research on alcohol and energy drinks independently, limited experimental studies have 

examined their separate and combined effects on aggression in female rodents. Previous studies demonstrate that 

combined psychoactive substances can produce behavioural outcomes distinct from single-drug exposure 

(Balogun, 2006; Balogun, Osuh, & Olorode, 2020). However, aggression-related outcomes under alcohol, 

energy drink, and combined conditions in female Wistar rats remain underexplored. In order to provide empirical 

evidence, this study adopts a controlled experimental design to investigate the separate and combined effects of 

alcohol and energy drinks on aggressive behaviour in female albino Wistar rats, contributing empirical evidence 

to behavioural neuroscience and substance-use research. 

Statement of the Problem 

A significant global clinical, social, and public health concern is aggressive behaviour.  Excessive and poorly 

controlled aggression is linked to criminal activity, psychological trauma, interpersonal violence, and a lower 

quality of life.  Additionally, it is a common symptom of many neurological and psychiatric conditions, where 

it exacerbates clinical outcomes, complicates treatment, and increases caregiver burden (Aleyasin et al., 2018). 

Despite decades of research, effective prevention and management of maladaptive aggression remain limited, 

partly due to insufficient understanding of its underlying biological and environmental determinants. 
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It has been repeatedly shown that substance use is a significant risk factor for aggression. Alcohol, stimulants, 

and other psychoactive substances influence neurochemical systems involved in behavioural regulation, increase 

emotional reactivity, and impair inhibitory control (Hoaken & Stewart, 2003; Heinz et al., 2011).  Due to its 

disinhibitory effects and influence on emotional processing, alcohol in particular is linked to a significant 

percentage of aggressive occurrences globally (Mitchell & McCambridge, 2023).  Similar to this, energy drinks, 

which are popular due to their stimulating effects, have been linked to higher levels of agitation, irritability, and 

aggression, particularly when taken in excess (Juliano et al., 2004; Costantino et al., 2023). 

The combined use of alcohol and energy drinks presents an emerging concern. Caffeine’s capacity to mask 

alcohol-induced sedation leads to increased alcohol consumption, impaired judgment, and elevated risk-taking 

behaviours (Brache & Stockwell, 2011; Nawi et al., 2021). Empirical studies associate this pattern of use with 

heightened aggression and injury (Elvig et al., 2021; Zeidán-Chuliá et al., 2023). However, much of the existing 

evidence is derived from human observational studies that are confounded by personality traits, social context, 

and environmental influences, limiting causal inference. 

A vital technique for separating the neurobehavioural effects of psychoactive drugs is animal research.  Few 

research have looked at the combined effects of alcohol and caffeine under controlled experimental conditions, 

despite the fact that many have looked at the effects of either substance alone. Furthermore, despite evidence 

that females display unique patterns of aggression affected by hormonal cycles and neurobiological variations, 

the majority of aggression research has typically concentrated on male individuals. 

Previous studies using albino rats have demonstrated that combined psychoactive substances often produce 

behavioural outcomes that differ qualitatively and quantitatively from those produced by single substances 

(Balogun, 2006; Balogun et al., 2020). However, there remains a notable gap in research specifically examining 

how alcohol, energy drinks, and their combination influence aggressive behaviour in female albino Wistar rats. 

This gap limits understanding of sex-specific mechanisms of substance-induced aggression and constrains the 

generalisability of existing findings. 

Without empirical data from controlled studies on female models, current knowledge remains incomplete, 

hindering the development of comprehensive theories of aggression and effective intervention strategies. 

Addressing this gap is essential for advancing behavioural neuroscience and informing public health approaches 

to substance-related aggression. Thus, the problem which this study attempts to solve is the paucity of 

experimental data about the independent and combined effects of energy drinks and alcohol on aggressive 

behaviour in female albino Wistar rats. The current study aims to shed light on the behavioural impacts of 

exposure to both single and combination substances and advance a more sophisticated understanding of 

aggression by methodically examining these effects. 

This study seeks to fill this critical gap by answering these research questions: 

1. What effect does exposure to alcohol and energy drinks have on the aggressive behaviour of female 

albino Wistar rats? 

2. Do female albino Wistar rats exposed to alcohol exhibit significantly higher aggressive behaviour than 

those exposed to energy drinks? 

To answer these research questions, the following hypotheses were tested: 

Hypothesis 

1. Exposure to alcohol and energy drinks will significantly affect the aggressive behaviour of female albino 

wister rats exposed to the drugs 

2. Female albino wister rats exposed to alcohol will display more aggressive behaviour than female albino 

wister rats exposed to energy drinks 
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METHODOLOGY 

Research design 

The design used in this study is an independent group randomized design with four treatment conditions. Alcohol 

was given to the first group, energy drinks were given to the second , both drugs and alcohol were given to the 

third, and the control group was assigned to the fourth. The chronic oral administration of alcohol, energy drinks, 

or both to female albino rats are the independent variables. The aggressive behaviours that the female albino rats 

display is the dependent variable.  

Setting 

The experiment took place at the Department of Psychology, Animal Laboratory, University of Ibadan, Oyo 

State, Nigeria, using standard experimental housing and testing apparatus.  

Animal Population 

The animals used for this study were female Albino rats. A total of 30 female Albino rats weighing between 120 

-150g and 4 – 6 weeks old were used. They were divided into five (5) groups with seven (7) female rats in each 

group and 2 female rats in a group to serve as the intruder 

The groups were alcohol group, energy drink group, combined alcohol and energy drink group, control group. 

The rats were randomly assigned to the different groups. 

Drugs 

The drugs used for this study were Smirnoff vodka (containing 40% alcohol) and Red bull energy drinks 

(containing 80mg of caffeine). Alcohol and energy drinks were administered orally with the use of an oral 

cannula. The rats were given 0.5ml/kg bodyweight of alcohol, while energy drinks was administered at a dose 

of 1.0ml/kg body weight every 24 hours. 

Materials/Instruments 

The following materials and instruments were used for this study; 

1. 6 experimental rat cages. 

2. Recording sheets 

3. Distilled water/saline 

4. Laboratory coat 

5. Oral cannula for administration of drugs 

6. Hand Gloves. 

6. Face/Nose Mask 

7. Colored markers for easy identification of female albinorats from, the control and experimental rat. 

8. Measuring cylinders used in diluting and measuring the solution. 

9. Weighing balance for the daily weighing of rats. 

10. Stopwatch for time keeping and recording 

11. Disposable syringes 

12. Alcohol 

13. Energy drinks 

14. Distilled water 
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Procedure 

The rats were brought into the lab and given two weeks to acclimate before the studies commenced. The rats 

were not deprived in any way during this time; they were given water and food. The rats were subsequently 

divided into four groups at random: the alcohol group, the energy drink group, the combined group, and the 

control group. 

The medications were administered orally to the rats in the experimental group for the course of the 28-day trial. 

The drug category was prominently displayed on each cage. Additionally, each cage's rats were labeled 1 to 4 

for identification. The resident-intruder paradigm was applied. This method involves introducing an intruder rat 

to the resident rat in order to study or observe aggressive behaviour. 

Each day at the commencement of the experiment, all the rats were weighed, and the weights of each rat were 

recorded in a chart. This is done in order to decide how much drugs each rat should receive each day. To allow 

for the onset of drug action, the rats were given 30 minutes after the drug was administered before data collection 

started. All of the cages had their food and water removed during the first half hour after the drug was 

administered. One rat from the experimental group was put in a free experimental cage and an intruder rat was 

added after the medication was administered for 30 minutes. The resident rat's behavior was watched, and data 

was gathered. 

During the five minutes of each experimental session, each rat's aggressive behaviour was observed. Dominant 

posture, scratching, and biting were the signs of aggression that were noted. A recording sheet was used to 

document these behaviours, noting how frequently the experimental rat displayed each behavior. The intruder 

rat and the experimental rat were taken out of the experimental cage and put back in their own cages after five 

minutes. All of the remaining rats in the alcohol, energy drink, and combined alcohol and energy drink 

experimental groups underwent the same procedure, followed by the control group. 

Over the course of the 28-day experiment, each rat underwent three attempts of the same observation process 

each day. The following, along with regular feeding, was done every day of the experiment: 

- Weighing of each rat 

- Oral administration of drugs 

- Observation of the dominant postures, scratching, and biting. 

All of the rats were disposed of at the conclusion of the experiment in accordance with the guidelines provided 

by the Cruelty to Animal Act for the disposal of animals used in research. 

Statistical Analysis 

Data were analysed using One-Way ANOVA to assess group differences in aggression. Where applicable, post-

doc comparisons were conducted to dominate pairwise differences. Statistical significance was set at p<.05. 

Ethical Consideration 

All procedures adhered to internationally accepted guidelines for the care and use of laboratory animals. Ethical 

approval was obtained from appropriate institutional review board prior to the commencement of the study.  

RESULTS 

This chapter presents the results and discussion of the study. The sequence of the presentation of the results is in 

accordance with the hypotheses proposed in chapter one. The hypotheses were analyzed using Randomize block 

ANOVA. 
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The first hypothesis stated that there will be a significant difference in the behaviour among female albino wister 

rats exposed to alcohol and energy drinks was tested using the Randomized Factorial ANOVA and the result 

presented in Table 4.1. 

Table 4.1: Summary Factorial ANOVA table showing the influence exposure to alcohol and energy drink 

affecting the aggressive behaviour among female albino wister rats 

Source Type III Sum of Squares df Mean Square F Sig. Partial Eta Squared 

Block 7106.679 3 2368.893 4.548 .012 .362 

Treatment 83058.036 1 83058.036 159.468 .000 .869 

Error 12500.286 24 520.845    

Corrected Total 19606.964 27     

 

The result from Table 4.1 shows that exposure to alcohol and energy drinks significantly affect aggressive 

behaviour among Wister rats F (4.548) = 159.47, p < 0.001, ƞ2 = .87. Further analysis was carried out to 

determine the mean difference among the treatment groups using Bonferroni mean comparison Test and the 

result is presented in Table 4.2. 

Table 4.2: Summary Bonferonni mean comparison analysis showing the mean difference between rats 

exposed to energy drinks and alcohol intake and those exposed to abnormal aggressive behaviour 

 Mean S.E.M 1 2 3 4 

Energy drinks 76.00 2.645 - 13.57 41.43* 31.14 

Alcohol 62.43 2.645  - 27.86 17.57 

Combined 34.57 2.645   -- -10.29 

Control 44.86 2.645    - 

 

*. The mean difference is significant at the .05 level. 

b. Adjustment for multiple comparisons: Bonferroni. 

From the analysis, mean differences showed that rats exposed to different type of drinks; combination of (Energy 

drinks and Alcohol) (χ = 34.57), Energy drink(χ = 76.00), and Alcohol only(χ = 62.43) significantly exhibited 

aggressive behaviour compared to animal rats in the control group (χ = 44.86). The mean differences were 

significant (p<.001). The result demonstrated that aggressive behaviour decreased by 87% with exposure to 

energy drinks and alcohol compared to the control group. Based on this, hypothesis states that rat treated with 

exposure to energy drinks and alcohol will significantly have aggressive behaviour than rats in control group is 

accepted. The result demonstrated that aggressive behaviour increased for the control group while it decline 

significantly for exposed rats by 21% as the exposure increase more than seven days.  

The second hypothesis slated that female albino Wister rats exposed to alcohol will display more aggressive 

behaviour than female albino Wister rats exposed to energy drinks  

Table 4.3: Summary Factorial ANOVA table showing female albino Wister rats exposed to alcohol display 

more aggressive behaviour than female albino Wister rats exposed to energy drinks 

Source Type III Sum of Squares df Mean Square F Sig. Partial Eta Squared 

Block 3645.214 6 607.536 0.799 0.581 .186 

Treatment 83058.036 1 83058.036 109.275 .000 .839 

Error 15961.750 21 760.083    

Corrected Total 19606.964 27     
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The result from Table 4.3 shows that exposure to alcohol display more aggressive behaviour than female albino 

Wister rats exposed to energy drinks  F (0.799) = 109.275, p < 0.001, ƞ2 = .84. Further analysis was carried out 

to determine the mean difference among the treatment groups using Bonferroni mean comparison Test and the 

result is presented in Table 4.4. 

Table 4.4: Summary Bonferonni mean comparison analysis showing the mean difference between female 

albino Wister rats exposed to alcohol display more aggressive behaviour than female albino Wister rats 

exposed to energy drinks 

 Mean S.E.M 1 2 3 4 

Energy drinks 76.00 2.185 - 13.57 41.43* 31.14 

Alcohol 62.43 2.185  - 27.86 17.57 

Combined 34.57 2.185   -- -10.29 

Control 44.86 2.185    - 

 

*. The mean difference is significant at the .05 level. 

b. Adjustment for multiple comparisons: Bonferroni. 

From the analysis, mean differences showed that rats exposed to Alcohol only(χ = 62.43) display aggressive 

behaviour more than rats exposed to Energy drink(χ = 76.00), and significantly exhibited aggressive behaviour 

compared to animal rats in the control group (χ = 44.86). The mean differences were significant (p<.001). The 

result demonstrated that aggressive behaviour decreased by 84% with exposure to alcohol compared to energy 

drinks. Based on this, hypothesis states that rat treated with exposure to alcohol will significantly have aggressive 

behaviour than rats exposed to energy drinks.  

DISCUSSION 

This study examined the separate and combined effects of alcohol and energy drink administration on aggressive 

behaviour in female albino Wistar rats, using a controlled experimental design. Aggression was operationalised 

through observable behaviours including dominant posture, scratching, and biting within a resident intruder 

paradigm. The findings provide empirical evidence that chronic exposure to alcohol, energy drinks, and their 

combination significantly alters aggressive behaviour, with distinct behavioural patterns observed across 

treatment conditions.  

Effect of Alcohol and Energy Drinks on Aggressive Behaviour 

The first hypothesis proposed that exposure to alcohol and energy drinks would significantly affect aggressive 

behaviour among female albino Wistar rats. The Randomized Factorial ANOVA revealed a statistically 

significant main effect of treatment on aggression, with a very large effect size (partial η² = .869), indicating that 

substance exposure accounted for a substantial proportion of variance in aggressive behaviour. This finding 

strongly supports the hypothesis and confirms that psychoactive substances exert powerful modulatory effects 

on aggression. 

The significant treatment effect aligns with the General Aggression Model (Anderson & Bushman, 2002), which 

posits that situational factors such as substance exposure influence internal states of arousal, affect, and cognition, 

thereby shaping aggressive outcomes. Alcohol and energy drinks, through their distinct neuropharmacological 

actions, likely altered arousal and inhibitory control systems, leading to measurable changes in aggressive 

responding during the resident–intruder encounters. 

Bonferroni post-hoc comparisons further clarified group differences. Rats exposed to energy drinks exhibited 

the highest mean aggression scores, followed by rats exposed to alcohol alone, while rats exposed to the 
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combined alcohol–energy drink condition showed the lowest aggression scores among the treatment groups. All 

treatment groups differed significantly from the control group, indicating that chronic substance exposure altered 

baseline aggression patterns. 

The elevated aggression observed in the energy drink group is consistent with existing literature linking stimulant 

consumption particularly caffeine to increased arousal, irritability, and aggressive behaviours (Juliano et al., 

2004; Costantino et al., 2023). Energy drinks contain high levels of caffeine and other stimulants that enhance 

dopaminergic activity and sympathetic nervous system activation, which may heighten reactivity to social 

provocation. In the context of the resident–intruder paradigm, this heightened arousal likely increased aggressive 

responses such as biting and dominant posturing. 

Similarly, rats exposed to alcohol alone demonstrated significantly higher aggression than the control group. 

This finding is consistent with extensive evidence that alcohol reduces behavioural inhibition and impairs 

emotional regulation, thereby facilitating impulsive and reactive aggression (Oscar-Berman & Marinković, 2007; 

Mitchell & McCambridge, 2023). Although alcohol is a central nervous system depressant, its disinhibitory 

effects at moderate doses often increase aggressive behaviour by weakening prefrontal control mechanisms. 

Interestingly, rats exposed to the combined alcohol and energy drink condition exhibited lower aggression scores 

compared to both the alcohol-only and energy drink-only groups. This finding suggests that the interaction 

between alcohol and energy drink constituents may produce behavioural effects distinct from those of either 

substance alone. Similar interaction effects have been reported in earlier animal studies, where drug 

combinations yielded non-additive or paradoxical behavioural outcomes (Balogun, 2006; Balogun, Osuh, & 

Olorode, 2020). 

One possible explanation is that chronic co-administration of alcohol and caffeine produced competing 

neuropharmacological effects. While caffeine increases arousal and vigilance, alcohol induces sedation and 

motor impairment. Over repeated exposure, these opposing actions may have attenuated overt aggressive 

responses, possibly due to fatigue, behavioural suppression, or neuroadaptation. This interpretation supports the 

assertion that combined psychoactive substances can modulate aggression differently from single-substance 

exposure. 

Comparison Between Alcohol and Energy Drink Exposure 

The second hypothesis proposed that female albino Wistar rats exposed to alcohol would display more 

aggressive behaviour than those exposed to energy drinks. The Factorial ANOVA indicated a significant 

treatment effect with a large effect size (partial η² = .839), confirming meaningful differences between the two 

exposure conditions. 

However, mean comparisons revealed that rats exposed to energy drinks exhibited higher aggression scores than 

those exposed to alcohol alone. Although both groups showed significantly greater aggression than the control 

group, the stimulant effects of energy drinks appeared to provoke stronger aggressive responses than alcohol 

under the experimental conditions used in this study. 

This finding contrasts with some human-based literature that often identifies alcohol as the stronger predictor of 

aggression (Mitchell & McCambridge, 2023). However, it aligns with experimental evidence showing that 

stimulants can elicit heightened agitation, irritability, and reactivity in animal models, particularly during social 

challenge tasks (Juliano et al., 2004; Marinoni et al., 2022). 

In female rats, hormonal and neurobiological factors may further amplify stimulant-induced aggression. Unlike 

males, female aggression is often more context-dependent and sensitive to arousal states. Elevated physiological 

activation induced by caffeine may therefore produce stronger aggressive responses during provocation. This 

supports the argument that sex-specific mechanisms play a critical role in substance-induced aggression and 
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underscores the importance of studying female models, which have historically been underrepresented in 

aggression research. 

The finding that alcohol-exposed rats showed lower aggression than energy-drink-exposed rats may also reflect 

alcohol’s sedative and motor-impairing properties during chronic exposure. While alcohol reduces inhibition, 

prolonged exposure can also diminish locomotor activity and responsiveness, potentially limiting the expression 

of overt aggression during short observation periods. 

Implications for Theories of Substance-Induced Aggression 

The findings of this study provide empirical support for integrative models of aggression, particularly the 

General Aggression Model. Both alcohol and energy drinks altered aggressive behaviour by modifying internal 

states of arousal and control, but their effects differed depending on pharmacological properties and exposure 

patterns. 

The results also reinforce social learning and neurobiological perspectives that view aggression as an emergent 

behaviour shaped by interactions between biological predispositions and situational influences. Substance 

exposure represents a powerful situational factor capable of altering aggression even in the absence of learning 

or prior aggressive conditioning. 

Furthermore, the distinct behavioural outcomes observed in the combined exposure condition support prior work 

by Balogun (2006) and Balogun et al. (2020), demonstrating that psychoactive drug combinations can yield 

unique behavioural profiles that cannot be predicted from single-substance effects alone. 

Public Health and Research Implications 

Although this study employed an animal model, the findings have broader implications for understanding 

substance-related aggression in humans. The heightened aggression observed following energy drink exposure 

raises concern given the widespread consumption of these beverages, particularly among adolescents and young 

adults. The interaction effects observed under combined exposure conditions further highlight the complexity of 

alcohol–energy drink co-use and its potential behavioural consequences. 

Importantly, the study contributes to the limited body of research examining aggression in female subjects. By 

demonstrating that female albino Wistar rats exhibit significant and substance-specific changes in aggression, 

the findings challenge the male-centric bias of much prior aggression research and underscore the need for sex-

inclusive experimental designs. 

CONCLUSION 

Based on the statistical analyses and behavioural observations, this study concludes that alcohol, energy drinks, 

and their combination have distinct and significant effects on aggression levels in female albino Wistar rats. 

Energy drink consumption produced the highest level of aggression, followed by alcohol consumption. 

Interestingly, the combination of alcohol and energy drinks produced the lowest aggressive response, even lower 

than the control group. 

These findings demonstrate that: 

1. Psychoactive substances significantly modulate aggressive behaviour. 

2. The interaction between depressants and stimulants can produce outcomes different from their individual 

effects. 

3. Female Wistar rats respond sensitively to neurochemical alterations associated with ethanol and caffeine-

taurine mixtures. 

Thus, the hypothesis stating that exposure to alcohol and energy drinks significantly affects aggressive behaviour 

is supported. 
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Limitations 

Although the study produced significant and interpretable findings, several limitations should be noted: 

1. Limited Sample Size: Only 28 rats were used. A larger sample would improve the generalizability and 

statistical power of the findings. 

2. Single Species and Gender: Only female albino Wistar rats were used. Male rats may respond differently 

due to testosterone-related behavioural dynamics. 

3. Single Dosage Level: Only one concentration of alcohol and energy drink was administered. Dose-

response analysis would provide a clearer understanding of behavioural sensitivity. 

4. Behavioural Measure Constraint: Aggression was measured solely through attack frequency. Additional 

measures such as latency to attack, duration of aggression, and defensive responses would enrich 

behavioural interpretation. 

5. Lack of Biochemical Analysis: No neurochemical or hormonal assays were conducted. Such biomarkers 

would help clarify mechanisms underlying the observed behavioural patterns. 

6. Possible Observer Bias: Although behavioural scoring followed standardized procedures, there is always 

potential for observer subjectivity unless full blinding is ensured. 

RECOMMENDATIONS 

For Public Health: Adolescents and young adults should be educated about the behavioural risks associated 

with excessive consumption of energy drinks and alcohol. 

For Policy Makers: Regulation of simultaneous marketing of energy drinks and alcoholic beverages is 

important because combined effects may not follow predictable patterns. 

For Schools and Universities: Awareness programs should address the rising trend of mixing alcohol with 

stimulant beverages. 

For Psychologists and Health Professionals: The interaction between stimulant and depressant substances 

should be considered when treating behavioural and emotional dysregulation. 

For Researchers: Future animal studies should integrate behavioural, neurochemical, and histological analyses 

to develop a comprehensive understanding of how these substances influence aggression. 

REFERENCES 

1. Aleyasin, H., Flanigan, M. E., & Russo, S. J. (2018). Neurocircuitry of aggression and aggression-

seeking behavior: Nose poking into brain circuitry controlling aggression. Current Opinion in 

Neurobiology, 49, 184–191. 

2. Anderson, C. A., & Bushman, B. J. (2002). Human aggression. Annual Review of Psychology, 53, 27–

51. https://doi.org/10.1146/annurev.psych.53.100901.135231 

3. Anderson, C. A., & Bushman, B. J. (2018). The general aggression model. Current Opinion in 

Psychology, 19, 75–80. https://doi.org/10.1016/j.copsyc.2017.03.034 

4. Balogun, S. K. (2006). Chronic intake of separate and combined alcohol and nicotine on body 

maintenance among albino rats. Journal of Human Ecology, 19(1), 21–24. 

5. Balogun, S. K., Osuh, J. I., & Olorede, G. (2020). Effects of separate and combined chronic ingestion of 

tramadol and codeine on aggressive behaviour among female albino rats. Covenant International Journal 

of Psychology, 5(1). 

6. Bandura, A. (1973). Aggression: A social learning analysis. Prentice-Hall. 

7. Brache, K., & Stockwell, T. (2011). Drinking patterns and risk behaviors associated with combined 

alcohol and energy drink consumption in college drinkers. Addictive Behaviors, 36(12), 1133–1140. 

https://doi.org/10.1016/j.addbeh.2011.07.003 

https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/
https://doi.org/10.1146/annurev.psych.53.100901.135231
https://doi.org/10.1016/j.copsyc.2017.03.034
https://doi.org/10.1016/j.addbeh.2011.07.003


INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (IJRISS) 

ISSN No. 2454-6186 | DOI: 10.47772/IJRISS | Volume IX Issue XII December 2025 

Page 2342 www.rsisinternational.org 

 

 

8. Costantino, A., Maiese, A., Lazzari, J., Casula, C., Turillazzi, E., Frati, P., & Fineschi, V. (2023). The 

dark side of energy drinks: A comprehensive review of their impact on the human body. Nutrients, 15(18), 

3922. https://doi.org/10.3390/nu15183922 

9. Drndarević, N. (2021). Psychological theories of aggression. Zbornik Instituta za Kriminološka i 

Sociološka Istraživanja, 40(2–3), 91–104. https://doi.org/10.47152/ziksi202123026 

10. Elvig, S. K., McGinn, M. A., Smith, C., Arends, M. A., Koob, G. F., & Vendruscolo, L. F. (2021). 

Tolerance to alcohol: A critical yet understudied factor in alcohol addiction. Pharmacology, 

Biochemistry and Behavior, 204, 173155. https://doi.org/10.1016/j.pbb.2021.173155 

11. Figdor, C. (2022). Animal models in neuropsychiatry: Do the benefits outweigh the moral costs? 

Cambridge Quarterly of Healthcare Ethics, 31(4), 530–535. 

https://doi.org/10.1017/S0963180122000147 

12. Girasek, H., Nagy, V. A., Fekete, S., Ungvari, G. S., & Gazdag, G. (2022). Prevalence and correlates of 

aggressive behavior in psychiatric inpatient populations. World Journal of Psychiatry, 12(1), 1–23. 

https://doi.org/10.5498/wjp.v12.i1.1 

13. Heinz, A., Beck, A., & Meyer-Lindenberg, A. (2020). Cognitive and neurobiological mechanisms of 

alcohol-induced aggression. Nature Reviews Neuroscience, 21, 608–624. 

14. Heinz, A. J., de Wit, H., Lilje, T. C., & Kassel, J. D. (2013). The combined effects of alcohol, caffeine, 

and expectancies on subjective experience, impulsivity, and risk-taking. Alcoholism: Clinical and 

Experimental Research, 37(3), 509–516. https://doi.org/10.1111/j.1530-0277.2012.01948.x 

15. Hoaken, P. N. S., & Stewart, S. H. (2003). Drugs of abuse and the elicitation of human aggressive 

behavior. Addictive Behaviors, 28(9), 1533–1554. https://doi.org/10.1016/j.addbeh.2003.08.033 

16. Huesmann, L. R. (2017). An integrative theoretical understanding of aggression. In B. J. Bushman (Ed.), 

Aggression and violence: A social psychological perspective (pp. 3–21). Routledge/Taylor & Francis 

Group. 

17. Juliano, L. M., & Griffiths, R. R. (2004). A critical review of caffeine withdrawal: Empirical validation 

of symptoms and signs, incidence, severity, and associated features. Psychopharmacology, 176(1), 1–29. 

https://doi.org/10.1007/s00213-004-2000-x 

18. Kolla, N. J., & Kennedy, J. L. (2017). Are we there yet? A neurobiological model of violence and 

aggression. Journal of Psychiatry & Neuroscience, 39(3), 133–135. 

19. Liu, J., Lewis, G., & Evans, L. (2013). Understanding aggressive behaviour across the lifespan. Journal 

of Psychiatric and Mental Health Nursing, 20, 156–168. 

20. Mitchell, G., & McCambridge, J. (2023). Interactions between the U.S. National Institute on Alcohol 

Abuse and Alcoholism and the alcohol industry: Evidence from email correspondence 2013–2020. 

Journal of Studies on Alcohol and Drugs, 84(1), 11–26. https://doi.org/10.15288/jsad.22-00184 

21. Natarajan, D., & Caramaschi, D. (2010). Animal violence demystified. Frontiers in Behavioral 

Neuroscience, 4, Article 9. https://doi.org/10.3389/fnbeh.2010.00009 

22. Nawi, A. M., Ismail, R., Ibrahim, F., Hassan, M. R., Manaf, M. R. A., Amit, N., Ibrahim, N., & Shafurdin, 

N. S. (2021). Risk and protective factors of drug abuse among adolescents: A systematic review. BMC 

Public Health, 21, Article 2088. https://doi.org/10.1186/s12889-021-11906-2 

23. Oscar-Berman, M., & Marinković, K. (2007). Alcohol: Effects on neurobehavioral functions and the 

brain. Neuropsychology Review, 17(3), 239–257. https://doi.org/10.1007/s11065-007-9038-6 

24. Seifert, S. M., Schaechter, J. L., Hershorin, E. R., & Lipshultz, S. E. (2011). Health effects of energy 

drinks on children, adolescents, and young adults. Pediatrics, 127(3), 511–528. 

https://doi.org/10.1542/peds.2010-3502 

25. World Health Organization. (2024, June 19). Injuries and violence. 

26. Zeidán-Chuliá, F., de Oliveira, B. H., Salmina, A. B., Casanova, M. F., & Verkhratsky, A. (2014). Altered 

expression of Alzheimer’s disease–related genes in the cerebellum of autistic patients: A model for 

disrupted brain connectome and therapy. Cell Death & Disease, 5, e1250. 

https://doi.org/10.1038/cddis.2014.227 

https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/
https://doi.org/10.3390/nu15183922
https://doi.org/10.47152/ziksi202123026
https://doi.org/10.1016/j.pbb.2021.173155
https://doi.org/10.1017/S0963180122000147
https://doi.org/10.5498/wjp.v12.i1.1
https://doi.org/10.1111/j.1530-0277.2012.01948.x
https://doi.org/10.1016/j.addbeh.2003.08.033
https://doi.org/10.1007/s00213-004-2000-x
https://doi.org/10.15288/jsad.22-00184
https://doi.org/10.3389/fnbeh.2010.00009
https://doi.org/10.1186/s12889-021-11906-2
https://doi.org/10.1007/s11065-007-9038-6
https://doi.org/10.1542/peds.2010-3502
https://doi.org/10.1038/cddis.2014.227

