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INTRODUCTION 

Gut microbiota plays a critical role in the health, growth, and 

disease resistance of fish. In aquaculture, disturbances to gut 

microbiota can occur due to various factors such as antibiotic 

use, environmental stress, and changes in diet. These 

disturbances can lead to reduced growth rates, weakened 

immune responses, and increased susceptibility to diseases 

(Han et al., 2024). Fecal microbiota transplantation (FMT) 

has emerged as a promising technique to restore the gut 

microbiota in fish, promoting faster recovery and improving 

overall health outcomes. This article will explore the 

mechanisms, applications, and potential benefits of FMT in 

fish, supported by recent experimental data and case studies. 

 

The Role of Gut Microbiota in Fish Health 

The gut microbiota of fish consists of diverse microbial 

communities that are essential for digestion, nutrient 

absorption, and immune function. A balanced gut microbiota 

helps in the production of essential vitamins, short-chain 

fatty acids, and enzymes that aid in digestion. Additionally, a 

healthy microbiota provides a protective barrier against 

pathogenic bacteria, enhancing the fish's ability to resist 

infections (Sun et al., 2024). However, factors such as 

antibiotic treatments, poor water quality, and dietary changes 

can disrupt this balance, leading to dysbiosis—a condition 

where harmful bacteria outcompete beneficial ones. 

Dysbiosis is associated with various health issues in fish, 

including reduced growth, increased disease susceptibility, 

and higher mortality rates (Zhu et al., 2024). 
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Table 1: Factors Leading to Gut Microbiota Disruption in Fish (Sun et al., 2024) 

Factor Impact on Gut Microbiota Consequences for Fish Health 

Antibiotic Use Kills beneficial bacteria Dysbiosis, reduced immunity 

Environmental Stress Alters microbial diversity Increased susceptibility to diseases 

Dietary Changes Shifts microbial composition Nutrient malabsorption, impaired growth 

Poor Water Quality Promotes harmful bacteria Infection risk, weakened immune system 

 

Mechanism of Fecal Microbiota 

Transplantation 

Fecal microbiota transplantation involves 

transferring gut microbiota from a healthy 

donor fish to a recipient with disrupted 

microbiota. The donor feces are collected, 

processed, and introduced into the recipient's 

gastrointestinal tract, usually through oral 

gavage or direct introduction into the water 

(Han et al., 2024). The goal of FMT is to 

restore a healthy microbial balance in the 

recipient, thereby improving gut function and 

overall health. 

The effectiveness of FMT lies in its ability to 

reintroduce a diverse and balanced microbial 

community that can outcompete harmful 

bacteria, restore normal gut functions, and 

stimulate the immune system. This technique 

has been successfully applied in various fish 

species, including salmon, tilapia, and carp, 

demonstrating its potential in aquaculture (Zhu 

et al., 2024). 

 

Table 2: Common Methods of Fecal Microbiota Transplantation in Fish (Han et al., 2024) 

Method Procedure Advantages Limitations 

Oral Gavage Direct administration of 

donor feces via mouth 

Targeted delivery, 

high efficacy 

Stressful for fish, requires 

expertise 

Water-Based 

Introduction 

Adding processed feces to 

water 

Non-invasive, easy to 

implement 

Lower control over dosage, 

environmental dilution 

Pellet 

Incorporation 

Incorporating feces into 

feed 

Convenient for large-

scale application 

Variable intake, lower efficacy 

compared to direct methods 

 

Applications in Aquaculture 

FMT has shown promising results in 

improving the health and productivity of 

farmed fish. Several studies have demonstrated 

its ability to accelerate gut microbiota recovery 

after antibiotic treatments, leading to faster 

growth rates and enhanced disease resistance 

(Sun et al., 2024). In addition, FMT has been 

explored as a preventive measure to enhance 

the resilience of fish against environmental 

stressors, such as changes in water temperature 

or salinity. 

In a recent study on tilapia, researchers found 

that FMT significantly reduced the time 

needed for gut microbiota recovery after an 

antibiotic-induced disruption. The treated fish 

exhibited improved growth performance and 

lower mortality rates compared to untreated 

controls (Zhu et al., 2024). Similarly, FMT has 

been applied in salmon farming, where it 

helped reduce the incidence of gut-related 

diseases, leading to higher survival rates and 

better overall health (Han et al., 2024). 

 

Table 3: Impact of FMT on Fish Health and Productivity (Zhu et al., 2024) 
Fish 

Species 

Application of FMT Observed Benefits Control Group Outcomes 

Tilapia Post-antibiotic treatment Faster microbiota recovery, enhanced growth Delayed recovery, higher mortality 

Salmon Preventive measure Reduced disease incidence, improved survival Higher disease incidence, lower 

survival 

Carp After environmental stress 

exposure 

Improved gut health, increased resistance Increased susceptibility to infections 
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Challenges and Considerations 

While FMT presents a promising approach, 

there are challenges in its implementation. One 

of the primary concerns is ensuring the safety 

and efficacy of the transplanted microbiota. 

The selection of healthy donor fish is crucial, 

as the presence of pathogens in donor feces 

can lead to unintended infections in the 

recipient (Han et al., 2024). Additionally, 

maintaining the viability of microbiota during 

processing and storage is a technical challenge 

that requires careful handling and 

optimization. 

 Another consideration is the 

regulatory landscape. While FMT is well-

established in human medicine, its application 

in aquaculture is still emerging, and regulatory 

frameworks are not yet fully developed. 

Ensuring that FMT practices comply with 

existing regulations on food safety and animal 

welfare is essential for its widespread adoption 

in the industry (Zhu et al., 2024). 

 

Future Directions and Research 

The future of FMT in aquaculture lies in 

refining the techniques and exploring new 

applications. Ongoing research aims to 

identify specific microbial strains that are 

particularly beneficial for fish health, allowing 

for more targeted and effective FMT 

treatments (Sun et al., 2024). Additionally, 

there is interest in combining FMT with other 

probiotic or prebiotic interventions to further 

enhance gut health and disease resistance in 

fish. 

 Researchers are also exploring the use 

of FMT in addressing specific challenges in 

aquaculture, such as reducing the reliance on 

antibiotics and improving the sustainability of 

fish farming. As the industry moves towards 

more sustainable practices, FMT could play a 

crucial role in promoting fish health while 

minimizing environmental impacts (Zhu et al., 

2024). 

 

CONCLUSION 

Fecal microbiota transplantation is a promising 

technique for accelerating gut microbiota 

recovery in fish, with significant potential 

applications in aquaculture. By restoring a 

healthy microbial balance, FMT can improve 

growth, enhance disease resistance, and reduce 

mortality rates in farmed fish. While 

challenges remain, ongoing research and 

innovation are likely to address these issues, 

paving the way for FMT to become a standard 

practice in sustainable aquaculture (Han et al., 

2024; Sun et al., 2024; Zhu et al., 2024). 
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