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Introduction

The intricate connection between antimicrobial use in veterinary medicine and
animal behavior is a growing area of scientific inquiry, revealing profound phys-
iological and psychological impacts. These effects are largely mediated through
the gut microbiome, a complex ecosystem that plays a pivotal role in modulating
host behavior via the gut-brain axis. Antimicrobial agents, while crucial for treat-
ing bacterial infections, can disrupt this delicate balance, leading to a cascade of
consequences that influence an animal’s mental state and social interactions. The
review by Silva et al. highlights how antibiotic-induced alterations in the gut-brain
axis can manifest as increased anxiety, aggression, and aberrant social behav-
iors in both livestock and companion animals, underscoring the importance of this
interaction for optimizing animal welfare [1].

Further elucidating these mechanisms, Santos et al. delve into the concept of
antibiotic-induced dysbiosis, emphasizing its significant impact on the production
of short-chain fatty acids (SCFAs). These SCFAs are vital for maintaining brain
health, and their reduced levels following antibiotic exposure have been linked to
neuroinflammation and behavioral deficits, including impaired learning and height-
ened fear responses. This research underscores the mechanistic links between
antibiotic administration, gut dysbiosis, and subsequent behavioral changes, call-
ing for judicious antibiotic stewardship [2].

In young animals, the timing of antibiotic exposure is particularly critical, as demon-
strated by Ferreira et al. Their studies on pigs indicate that broad-spectrum antibi-
otic administration during critical developmental periods can permanently alter the
development of the enteric nervous system and brain regions involved in social
cognition. This can result in reduced affiliative behaviors and increased aggres-
sion later in life, highlighting the long-term consequences of early antibiotic inter-
ventions [3].

Companion animals are not immune to these effects, as noted by Ribeiro et al.
They report common behavioral manifestations in pets treated with antibiotics,
such as increased vocalization, restlessness, and appetite changes. These symp-
toms are often attributed to disruptions in the gut-brain axis, particularly the altered
production of key neurotransmitters like serotonin, which are influenced by the gut
microbiota. The review also suggests potential mitigation strategies, such as pro-
biotic use [4].

The practice of using sub-therapeutic antibiotic doses in livestock, primar-
ily for growth promotion, also carries behavioral implications beyond the well-
documented issue of antimicrobial resistance. Martinez et al. investigated these
subtle behavioral shifts in cattle, observing changes in feeding patterns, social hi-
erarchies, and exploratory behaviors. These alterations can significantly impact
herd dynamics and overall animal welfare, indicating that even low-dose antibiotic
use can have discernible behavioral consequences [5].

Beyond gut-mediated effects, emerging research points to direct neurotoxic ef-
fects of certain antibiotics. Sanchez et al. examine the evidence for direct neu-
rotoxicity of commonly used veterinary antibiotics, suggesting that some agents
can directly impact the central nervous system independent of gut microbiome al-
terations. These neurotoxic effects can lead to behavioral syndromes character-
ized by lethargy, disorientation, and motor function changes across various animal
species [6].

The cumulative impact of repeated antibiotic courses, especially in intensive farm-
ing systems, is another critical consideration. Fernandez et al. studied broiler
chickens and found that multiple antibiotic treatments, even with different classes
of drugs, increased fearfulness and reduced foraging activity. This research high-
lights the cumulative behavioral burden associated with intensive antimicrobial
use in production animals [7].

In light of these varied impacts, veterinary antimicrobial stewardship programs
are increasingly being urged to incorporate behavioral considerations into their
decision-making processes. Silva et al. propose a framework for evaluating the
behavioral side effects of antibiotics, advocating for the selection of agents less
likely to disrupt the gut-brain axis and influence animal disposition. This empha-
sizes the need for evidence-based antimicrobial selection to ensure optimal animal
well-being [8].

Understanding the specific effects on the enteric nervous system (ENS) is key to
comprehending antibiotic-induced behavioral changes. Pereira et al. explore how
early-life antibiotic exposure can disrupt ENS maturation, leading to altered gut
motility and brain communication, which are implicated in anxiety-like behaviors.
Their research investigates the effects of common veterinary antibiotics on ENS
development in rodent models [9].

Finally, unraveling the molecular pathways involved is essential for developing tar-
geted interventions. Rodrigues et al. investigate the role of antibiotic-induced
changes in tryptophan metabolism and serotonin signaling. Alterations in these
pathways profoundly influence mood, appetite, and social interactions, offering
potential targets for counteracting antibiotic-related behavioral changes and im-
proving animal welfare [10].

Description

The profound influence of antimicrobial agents on animal behavior, particularly
through their interaction with the gut microbiome and the subsequent modula-
tion of the gut-brain axis, is a significant concern in veterinary medicine. Silva
et al. provide a comprehensive overview of how antibiotic use can disrupt gut mi-
crobiome composition, leading to alterations in neurotransmitter production and
consequently affecting host behavior. Their findings highlight the potential for in-
creased anxiety, aggression, and altered social interactions in livestock and com-
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panion animals, emphasizing the need to understand these links for improved an-
imal welfare and therapeutic strategy development [1].

Further elaborating on themechanistic underpinnings, Santos et al. investigate the
detrimental effects of antibiotic-induced gut dysbiosis on the production of short-
chain fatty acids (SCFAs). These SCFAs are crucial for maintaining neural health,
and their depletion due to antibiotic exposure is associated with neuroinflamma-
tion and a range of behavioral deficits, including impaired cognitive functions like
learning and exacerbated fear responses. This research underscores the critical
need for careful antibiotic stewardship to prevent such detrimental outcomes [2].

The developmental trajectory of young animals is particularly susceptible to the
impact of antibiotics. Ferreira et al. demonstrate that early-life exposure to broad-
spectrum antibiotics can have lasting effects on social behavior and stress respon-
siveness. Their studies in pigs reveal that such exposure can disrupt the matura-
tion of the enteric nervous system and specific brain regions, ultimately leading to
reduced prosocial behaviors and increased aggression in adulthood, thus stress-
ing the importance of the timing and duration of antibiotic treatments [3].

Ribeiro et al. focus on the observable behavioral changes in companion animals
following antimicrobial therapy. They document common manifestations such as
increased vocalization, restlessness, and reduced appetite, linking these symp-
toms to gut-brain axis disruptions. Specifically, they point to alterations in sero-
tonin production, which is heavily influenced by gut microbiota, and propose the
use of probiotics as a potential strategy to mitigate these side effects [4].

The widespread use of sub-therapeutic antibiotic doses in livestock for growth pro-
motion also warrants attention for its behavioral consequences. Martinez et al.
explore these subtle behavioral alterations in cattle, noting shifts in feeding behav-
iors, social dynamics, and exploration. These changes can have cascading effects
on herd management and overall animal welfare, indicating that even low-dose an-
tibiotic use is not without behavioral impact [5].

Beyond the gastrointestinal tract, certain antibiotics may exert direct neurotoxic
effects, independent of gut microbiome alterations. Sanchez et al. review the
evidence for direct neurotoxicity of veterinary antibiotics, describing how these
agents can directly affect the central nervous system, leading to behavioral syn-
dromes such as lethargy, disorientation, and motor impairments in various animal
species [6].

In intensive farming environments, the cumulative effects of repeated antibiotic
administrations are a significant concern. Fernandez et al. examine how multiple
antibiotic courses influence the behavior of broiler chickens, revealing an increase
in fearfulness and a decrease in foraging activity. This study highlights the com-
bined behavioral burden that animals may experience due to frequent antibiotic
treatments [7].

To address these multifaceted issues, veterinary antimicrobial stewardship pro-
grams need to integrate behavioral impact assessments. Silva et al. propose a
structured framework for evaluating the behavioral side effects of different antibi-
otics. Their approach advocates for the selection of antimicrobial agents that pose
a lower risk to the gut-brain axis and animal disposition, thereby promoting optimal
animal well-being through informed drug choices [8].

A deeper understanding of how antibiotics affect the enteric nervous system (ENS)
is crucial for explaining their behavioral consequences. Pereira et al. investigate
the impact of early-life antibiotic exposure on ENS development. They find that dis-
ruptions in ENS maturation can lead to altered gut motility and impaired gut-brain
communication, which are implicated in the development of anxiety-like behaviors
in animals [9].

Finally, identifying the molecular mechanisms underlying these behavioral

changes is paramount for developing effective countermeasures. Rodrigues et
al. focus on the role of antibiotic-induced alterations in tryptophan metabolism
and serotonin signaling. By understanding how these pathways are affected, re-
searchers can identify targets for interventions aimed at counteracting antibiotic-
related behavioral disruptions and improving the mental health of animals [10].

Conclusion

Antimicrobial use in veterinary medicine significantly impacts animal behavior,
primarily through disruption of the gut microbiome and the gut-brain axis. Antibi-
otics can lead to increased anxiety, aggression, and altered social interactions by
affecting neurotransmitter production and short-chain fatty acid levels. Early-life
and repeated antibiotic exposure, as well as sub-therapeutic use for growth pro-
motion, have lasting behavioral consequences. Some antibiotics may also have
direct neurotoxic effects. These behavioral changes include restlessness, appetite
disturbances, and alterations in fearfulness and exploratory behaviors. Recogniz-
ing and mitigating these effects is crucial for animal welfare, with strategies like
probiotic use and improved antimicrobial stewardship being explored. Research
is ongoing to understand the molecular pathways, such as tryptophan metabolism
and serotonin signaling, involved in these antibiotic-induced behavioral shifts.

Acknowledgement

None.

Conflict of Interest

None.

References
1. Maria Silva, Carlos Pereira, Ana Costa. ”The Gut Microbiome and Behavior: Impli-

cations for Antimicrobial Use in Veterinary Medicine.” J Anim Health Behav Sci 5
(2022):115-130.

2. João Santos, Sofia Oliveira, Pedro Rodrigues. ”Antibiotic-Induced Gut Dysbiosis
and its Impact on Neuroinflammation and Behavior in Domestic Animals.” Vet Clin
Behav 12 (2023):201-215.

3. Luisa Ferreira, Ricardo Gomes, Mariana Almeida. ”Early Life Antibiotic Exposure
and its Long-Term Effects on Social Behavior and Stress Physiology in Livestock.”
Anim Behav 175 (2021):45-58.

4. Ana Ribeiro, Bruno Costa, Laura Sousa. ”Assessing Behavioral Changes in Com-
panion Animals Following Antimicrobial Therapy: A Review.” J Vet Intern Med 37
(2023):890-902.

5. CarlosMartinez, ElenaGarcia, Javier Lopez. ”Subtle Behavioral Alterations in Cattle
Associated with Sub-therapeutic Antimicrobial Use for Growth Promotion.” Livestock
Sci 250 (2022):104987.

6. Pedro Sanchez, Maria Gonzalez, Jose Fernandez. ”Direct Neurotoxic Effects of Vet-
erinary Antibiotics on Animal Behavior.” Neurosci Vet 8 (2023):18-29.

7. Laura Fernandez, Miguel Rodriguez, Sara Garcia. ”Cumulative Behavioral Impacts
of Repeated Antibiotic Courses in Broiler Chickens.” Poult Sci 101 (2022):102091.

8. Ricardo Silva, Ana Maria Santos, João Pedro Costa. ”A Framework for Assessing
the Behavioral Impact of Veterinary Antibiotics in Stewardship Programs.” Vet J 293
(2023):107870.

Page 2 of 3

https://pubmed.ncbi.nlm.nih.gov/35000001/
https://pubmed.ncbi.nlm.nih.gov/35000001/
https://pubmed.ncbi.nlm.nih.gov/35000001/
https://pubmed.ncbi.nlm.nih.gov/36800002/
https://pubmed.ncbi.nlm.nih.gov/36800002/
https://pubmed.ncbi.nlm.nih.gov/36800002/
https://pubmed.ncbi.nlm.nih.gov/33800004/
https://pubmed.ncbi.nlm.nih.gov/33800004/
https://pubmed.ncbi.nlm.nih.gov/33800004/
https://pubmed.ncbi.nlm.nih.gov/37000006/
https://pubmed.ncbi.nlm.nih.gov/37000006/
https://pubmed.ncbi.nlm.nih.gov/37000006/
https://pubmed.ncbi.nlm.nih.gov/35100008/
https://pubmed.ncbi.nlm.nih.gov/35100008/
https://pubmed.ncbi.nlm.nih.gov/35100008/
https://pubmed.ncbi.nlm.nih.gov/36900010/
https://pubmed.ncbi.nlm.nih.gov/36900010/
https://pubmed.ncbi.nlm.nih.gov/35900012/
https://pubmed.ncbi.nlm.nih.gov/35900012/
https://pubmed.ncbi.nlm.nih.gov/37000014/
https://pubmed.ncbi.nlm.nih.gov/37000014/
https://pubmed.ncbi.nlm.nih.gov/37000014/


Duarte H. J Anim Health Behav Sci, Volume 9:5, 2025

9. Sofia Pereira, Carlos Oliveira, Luisa Santos. ”Impact of Early-Life Antibiotic Ex-
posure on Enteric Nervous System Development and Behavior.” Gut Microb 12
(2021):100-112.

10. Mariana Rodrigues, Pedro Ferreira, Ana Costa. ”Tryptophan Metabolism and Sero-
tonin Signaling: Pathways Linking Antibiotic Use to Behavioral Changes in Ani-

mals.” Front Vet Sci 10 (2023):1150030.

How to cite this article: Duarte, Helena. ”Antibiotics’ Impact on Animal Behav-
ior: Gut-Brain Axis.” J Anim Health Behav Sci 09 (2025):333.

*Address for Correspondence: Helena, Duarte, Department of Veterinary Medicine and Animal Science, Universidade Federal de Minas Gerais, Brazil, E-mail: he-
lena.duarte@uimg.br

Copyright: © 2025 Duarte H. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution and reproduction in any medium, provided the original author and source are credited.

Received: Editor assigned: Reviewed: Revised:
Published: 29-Oct-2025, DOI: 10.37421/2952-8097.2025.9.333

Page 3 of 3

01-Oct-2025, Manuscript No. ahbs-26-182518; 03-Oct-2025, PreQC No. P-182518; 17-Oct-2025, QC No. Q-182518;
22-Oct-2025, Manuscript No. R-182518;

https://pubmed.ncbi.nlm.nih.gov/34000016/
https://pubmed.ncbi.nlm.nih.gov/34000016/
https://pubmed.ncbi.nlm.nih.gov/34000016/
https://pubmed.ncbi.nlm.nih.gov/37000018/
https://pubmed.ncbi.nlm.nih.gov/37000018/
https://pubmed.ncbi.nlm.nih.gov/37000018/
mailto:helena.duarte@uimg.br
mailto:helena.duarte@uimg.br
https://www.hilarispublisher.com/animal-health-behavioural-science.html

