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INTRODUCTION 

quaculture has the potential to use 

intensive and semi-intensive processes 

to produce greater volumes of 

products in a smaller area. These approaches 

increase the number of animals in confined 

places and sharply raise the danger of disease, 

both of which pose serious obstacles to 

aquaculture and result in significant stock 

losses. Antibiotics are frequently utilised as 

curative and/or preventative medicines, despite 

the fact that they were not created expressly to 

treat infectious illnesses in aquaculture. 

Additionally, antibiotics are used in aquaculture 

to promote growth. Aquaculture utilises a 

variety of antibiotic classes, such as 

aminoglycosides, quinolones, sulfonamides, 

tetracyclines, macrolides, chloramphenicols, -

lactams, nitrofurans, lincosamides, and 

polymyxins (Sun et al. 2020). The misuse and 

abuse of antibiotics, including the emergence 

and spread of bacteria resistant to antibiotics 

and resistance genes, pose a threat to public 

health and are collectively referred to as the 

"antibiotic resistance crisis." Chemicals known 

as "antimicrobials" either kill bacteria 

(bactericidal) or prevent their growth (bacterio-

static). Additionally, in aquatic settings and 

bacteria, these create a reservoir of transferrable 

resistance genes. Through horizontal gene 

transfer, these genes could eventually spread to 

human pathogens in bacteria. 
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ABSTRACT 
In aquaculture, antibiotics are utilized to stimulate growth. Diverse antibiotic classes, 
including aminoglycosides, quinolones, sulfonamides, tetracyclines, macrolides, 
chloramphenicols, nitrofurans, lincosamides, and polymyxins, are used in aquaculture. The 
"antibiotic resistance problem" is the term used to describe how antibiotics are being 
misused and abused, along with the appearance and spread of bacteria resistant to 
antibiotics and resistance genes. Antimicrobial substances either eliminate bacteria 
(bactericidal) or stop their growth (bacterio-static). 
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Due to a severe lack of infrastructure for 

efficient aquaculture waste management, 

aquaculture waste has been highlighted as one 

of the major sources of antibiotic pollution in 

the environment. Antimicrobial residues 

present a serious threat to public health globally 

when they are consumed in persistently low 

levels by consumers. Antibiotic resistance 

bacteria (ARB) and antibiotic resistance genes 

are produced in fish bodies over time by 

antibiotics that are introduced directly into the 

environment (ARGs). When fish is consumed, 

these enter the human body and generate ARB, 

which are particularly hazardous to humans. 

When diseases affect people, those antibiotics 

are unable to eradicate the germs. A severe 

infection could ensue as a result (Liu et al., 

2017). 

In aquaculture, combining antibiotic 

medication with feed is the most used method 

of administering antibiotics. Injection and pond 

sprinkling are two additional methods of 

administering antibiotics. 75% of the 

antibiotics given to fish are thought to be 

excreted back into the pond water. Consumers 

may be exposed to systemic toxicity from the 

presence of antibiotic residues in cultured 

aquatic goods, which directly affects the 

complex microbiota that lives in the human 

gastrointestinal tract and may have unfavorable 

effects. Changes in the food chain could result 

from this disruption, which would have an 

impact on the environment at every level 

(Okeke et al., 2022). 

Multidrug-resistant (MDR) microorganisms in 

the aquaculture environment may infiltrate 

aquatic organisms via the food chain (Li et al., 

2022). 

 

Some aquaculture goods have been found to 

contain antimicrobial medications such 

macrolide, malachite green, ivermectin, 

imidazoles, and nitrofurans as well as 

antibiotics like oxytetracycline, 

chloramphenicol, and oxolinic acid (a 

quinolone). Antibiotics, particularly 

tetracyclines and sulfonamides, as well as 

antifungals are among the antimicrobials that 

are frequently used in aquaculture to prevent or 

treat fish bacterial diseases that are linked to 

stressful conditions like high fish density, 

hypoxia, and high nitrite and ammonia 

concentrations. For food safety reasons, some 

of them, including chloramphenicol, malachite 

green, and nitrofurans (such as furazolidone, 

furaltadone, nitrofurazone, and nitrofurantoin), 

have been banned from use in aquaculture. The 

permitted antibiotics listed on the EU list are 

tetracyclines, penicillins, quinolones, 

sulphonamides, and trimethoprim. The usage of 

forbidden antimicrobials in aquaculture has 

been demonstrated despite the fact that each 

nation has set legislation prohibiting their use. 

Depending on the type of antibiotic and 

environmental elements including light, 

temperature, and/or microbial activity, 

antibiotics that have been introduced into the 

water or soil undergo transformation or 

degradation at varying rates. Despite being 

prohibited in aquaculture, the active ingredient 

and its metabolite, leuco-malachite green, are 

still found in fish and fish products. Malachite 

green is an industrial dye that has been 

successfully used to treat fungal diseases in 

fish. For the prevention and treatment of 

bacterial infestations, which can result in 

significant financial losses, antibiotics (such as 

enrofloxacin) and their metabolites (such as 

ciprofloxacin) have also been used in the 

production of aquaculture (either through 

medicated feed or by addition directly in water). 

Using the maximum residue limits (MRL) of 

permitted chemicals as the tolerance levels in 

foods of animal origin, the European 

Commission Decision 37/2010 regulated the 

responsible use of pharmacologically active 

substances. In addition, the European 

Commission Decision 37/2010 lists nine 

chemically pharmacologically active 

substances (chloramphenicol, chloroform, 

chlorpromazine, colchicines, dapsone, 

dimetridazole, metronidazole, nitrofurans 

including furazolidone, and ronidazole) that are 

prohibited and for which MRL cannot be 
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established because residues of those 

substances, regardless of limit, pose a risk to 

human health. The prevalence and potential 

environmental risks of antibiotics released from 

shrimp farming are examined. Several 

antibiotics commonly used in Vietnamese 

shrimp culture, primarily norfloxacin, oxolinic 

acid, trimethoprim, and sulfamethoxazole, have 

been found in wastewater and sediments from 

the aquaculture ponds as well as in nearby 

coastal wetlands. Further research in this area is 

therefore necessary, particularly given the 

multi-factor reliance of antibiotic nature and 

environmental conditions (such as light, 

temperature, and/or microbial activities) on the 

transformation and degradation of antibiotics in 

aquatic environments   

CONCLUSION:  

The demand for fish products is rising, which 

has fueled the expansion of aquaculture as an 

industry in many nations. Due to this 

expansion, antimicrobials are now widely used 

to cure and prevent bacterial infections, as well 

as to increase fish illegally in many cases. 

These antimicrobials may cause leftover 

antibiotics to be present in edible tissue. The 

ideal method for determining whether antibiotic 

residue is present in the fish flesh is liquid 

chromatography combined with mass 

spectrometric detection. To lessen the 

antibacterial residue in fish, however, this is not 

the best option. We need to create new laws and 

regulations, as well as establish acceptable 

standards, for that goal. Additionally, before 

marketing the fish, we need to maintain the fish 

for a longer period of time than usual, such as 

15 days or longer, in fresh water without any 

  

antimicrobial residue so that residue can 

emerge during that period with other 

metabolites.  
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