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Popular Article  

Anesthetics used in aquaculture 

Introduction 

 

The anesthetics most commonly used in aquaculture are clove oil, etomidate, 

quinaldine, quinaldine sulphate, tricaine methane sulphonate (MS-222), and 2-

phenoxyethanol. The most common anesthetic drugs used in fish are MS-222 (Tricaine), 

benzocaine, isoeugenol, metomidate, 2-phenoxyethanol, and quinaldine.  

Why anesthetics are used in transportation of ornamental fish? 

Conversely, anesthesia reduces metabolic rate, need for oxygen, activity, and response 

to stress enabling fish to be transferred in higher densities more efficiently. 

 

Stages of anesthesia in fish 

 
The stage achieved usually depends on the dose and the length of exposure. When 

an aesthetic is first administered (induction) fish may become hyperactive for a few 

seconds. 

Methods of anaesthetizing fish and shellfish 

• Immersion (Waterborne or Inhalant) Drugs 

• Injectable Anesthetics 
 

Stage Condition Behaviour/Response 

L Sedation Motion & breathing reduced 

II Anaesthesia Partial loss of equilibrium Reactive to touch stimuli 

III Surgical 

anaesthesia 

Total loss of equilibrium No reaction to touch 

stimuli 

IV Death Breathing & heart beat stop Overdose - eventual 

death 
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The stage achieved usually depends on the dose and the length of exposure. When an aesthetic 

is first administered (induction) fish may become hyperactive for a few seconds. 

Methods of anaesthetizing fish and shellfish 

➢ Immersion (Waterborne or Inhalant) Drugs 

➢ Injectable Anaesthetics 

Fish are usually anesthetized by immersing them in an aesthetic bath containing a suitable 

concentration of drug so that the drug is absorbed through the gills and rapidly enters the blood 

stream. 

 

 

 

 

Figure: - 1 Immersion (Waterborne or Inhalant) Drugs 

 

TricaineMethanesulfonate (MS-222) 

Clove Oil, Eugenol, Isoeugenol, and Aqui-S 

Benzocaine 

Metomidate 

2-Phenoxyethanol 

Quinaldine and Quinaldine Sulphate 

Isoflurane and Halothane 

Oxygen 

  Oxygen is a sedative for some elasmobranch species. Oxygenated water is flushed 

across the gills by bubbling 100% oxygen in the flow of water directed into the animal’s mouth. 

But prolonged exposure to elevated oxygen depresses ventilation and produces hypercapnia and 

potentially life-threatening acidaemia (Spotte 1992). 
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Injectable Anaesthetics 

Ketamine Hydrochloride 

Medetomidine 

Xylazine 

Propofol 

Alfaxalone/Alfadolone 

Factor effecting Anaesthetic  

Many factors influence anaesthetic efficacy in fish. These are classified as biological and 

environmental variables. The rate at which anaesthetic medications become effective is 

frequently related to the gill area to body weight ratio, which varies greatly amongst fish species. 

Aquatic species also have varying metabolic rates, which influence how quickly drugs are 

absorbed and anaesthesia is established. Cold-water species, for example, appear to respond to 

lower anaesthetic concentrations than warm-water ones. There are also elements that can 

influence anaesthesia within a species. Larger people often require a higher concentration of 

anaesthesia than smaller people. It has also been noted that larger, more active fish in a group are 

anaesthetized faster than smaller fish. 

Furthermore, sick or weaker animals are far more vulnerable to anaesthetic treatment. 

Environmental conditions can also have a significant impact on the efficacy of certain 

anaesthetics. Ectotherms organisms such as aquatic invertebrates and fish, where their body 

temperature closely matches that of their surroundings environment. As a consequence, the drug's 

physicochemical transit into the fish is likewise temperature dependent. MS-222, benzocaine, 

and 2-phenoxyethanol require higher doses or longer exposure times at lower water temperatures, 

presumably because the absorption rate reduces at lower temperatures. The pH of an anaesthetic 

solution can also alter its efficacy, possibly by influencing the charged-to-uncharged molecule 

ratio. This is especially noticeable with quinaldine, which loses potency in low pH solutions. 

 Conclusion  

Anaesthetics are physical / chemical agents that relax animals and gradually lead them to 

lose mobility, equilibrium, consciousness, and, finally, reflex action. Anaesthetics are useful in 

fisheries and aquaculture for relieving stress caused by handling and shipping. Many factors can 

influence the efficacy of anaesthetic treatments; consequently, experimental dosages should be 

performed on a small sample of non-critical animals before performing large-scale anaesthetics. 
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Government agencies regulate the manufacturing, marketing, and use of chemicals for 

environmental and human safety reasons. The FDA controls the use of chemicals on food fish in 

the United States. MS-222 is the only chemical anaesthetic currently approved by the FDA for 

use on food fish; it needs a 21-day withdrawal period. These regulations are subject to change, 

and users should be aware of above criteria. 
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