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chthyophthirius multifiliis, commonly known 

as Ich, is a protozoan parasite responsible for 

one of the most widespread and destructive 

diseases of freshwater fish, called white spot 

disease. It affects both wild and cultured fish 

species and poses a major challenge to 

aquaculture and fisheries management because 

of its ability to spread rapidly and cause heavy 

mortalities. 

Classification 
Ichthyophthirius multifiliis belongs to the 

Kingdom Protista, Phylum Ciliophora, and 

Class Oligohymenophorea. It is classified 

under the genus Ichthyophthirius and species 

multifiliis. As a ciliated protozoan, it moves with 

the help of numerous tiny hair-like structures called cilia. make in table format 

Morphology 
The parasite is relatively large and oval in shape and can often be seen with the naked eye as 

white spots on the skin of infected fish. One of its characteristic features is a distinctive 

horseshoe-shaped macronucleus, which is used for identification. Its entire body is covered 

with cilia that enable movement in water and within host tissues(Fig 1). The parasite 

measures about 0.5–1 mm in size, making it one of the largest protozoan parasites infecting 

fish. 

 The life cycle of Ichthyophthirius multifiliis is direct and consists of three main 

stages: trophont, tomont, and theront (Fig 2). The cycle begins when the infective theronts, 

which are free-swimming and ciliated, emerge from a cyst and actively seek a fish host. Upon 

contact, the theronts penetrate the skin or gill epithelium and develop into trophonts, the 

feeding stage of the parasite. Trophonts remain embedded within the host tissues, where they 

feed on epithelial cells and body fluids, causing the characteristic white spots seen on 

infected fish. 

 After reaching maturity, the trophonts leave the host and become tomonts. The 

tomonts settle on submerged surfaces such as pond bottoms, aquatic plants, tank walls, or 

other substrates and secrete a gelatinous cyst wall around themselves. Within the cyst, the 

tomont undergoes repeated divisions to produce numerous daughter cells called tomites. As 

development progresses, the tomites differentiate into infective theronts. The mature theronts 

then break through the cyst wall and are released into the water, where they actively search 

for a new host. If a suitable host is not found within a short period, the theronts die.  

I 

FIG-1: Horseshoe-shaped nucleus of 

IchLife Cycle 
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FIG -2 Life Cycle of Ichthyophthirius multifiliis 

Mode of Transmission 
Transmission occurs horizontally from one fish to another through water. The infective 

theronts use their cilia to swim actively and locate hosts by responding to chemical cues. The 

disease spreads rapidly in intensive aquaculture systems such as tanks and hatcheries. 

Contaminated water, nets, and other equipment can also act as mechanical carriers. 

Environmental stress, especially sudden temperature changes, increases the susceptibility of 

fish to infection. 

Clinical Signs and Symptoms 
The disease initially appears as small white spots, particularly on the fins. As the infection 

progresses, these spots spread over the entire body and gills. Infected fish become irritated 

and exhibit erratic swimming behaviour, often rubbing themselves against objects. Excessive 

mucus secretion gives the skin a cloudy appearance. The gills may become pale and swollen, 

reducing their ability to absorb oxygen. In severe cases, fish gather near the water surface and 

show gasping behaviour due to respiratory distress. 

Pathogenesis 
The parasite penetrates the epidermis and gill epithelium, causing tissue damage and 

destruction. Its feeding activity results in cell necrosis and ulcer formation. In the gills, 

infection decreases the respiratory surface area and interferes with gas exchange. Excess 

mucus production further impairs oxygen uptake. The damaged tissues become susceptible to 

secondary bacterial and fungal infections. Mortality in severe cases is mainly due to 

respiratory failure and disturbances in osmotic balance. 

Diagnosis 

White spot disease can often be recognized by the presence of white spots resembling grains 

of salt on the fish body. Confirmation is achieved through microscopic examination of skin or 

gill scrapings, where large, actively rotating ciliates can be observed. Histopathological 

examination reveals epithelial hyperplasia and tissue damage. Early diagnosis is essential to 

prevent severe outbreaks. 
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Treatment and Control 
Several chemical treatments are used to control white spot disease. Formalin is highly 

effective but requires careful dosage. Potassium permanganate and copper sulfate are also 

used, although the latter has limited application. Salt treatment at concentrations of 2–5 ppt 

helps reduce the parasite burden. Increasing water temperature can accelerate the parasite's 

life cycle, making the infective stages more susceptible to treatment. Since the cyst stage is 

resistant, repeated treatments are necessary. Removing organic debris and maintaining clean 

pond bottoms helps reduce sites where tomonts can attach and develop. 

Prevention 
Prevention of white spot disease relies mainly on good management practices. Maintaining 

optimum stocking density helps reduce stress among fish. Providing balanced nutrition 

improves immunity and resistance to infection. Regular monitoring of water quality 

parameters such as dissolved oxygen, pH, and temperature is essential. Strict biosecurity 

measures in hatcheries and farms help prevent the introduction and spread of the parasite. 

Sudden environmental changes should be avoided, and prophylactic treatments may be 

employed in systems with a high risk of infection. 

Conclusion 
Ichthyophthirius multifiliis is one of the most important protozoan parasites affecting 

freshwater fish worldwide. Its rapid transmission, damaging effects on the skin and gills, and 

ability to cause high mortality make it a serious threat to aquaculture. Early diagnosis, 

effective treatment, and the adoption of proper management and biosecurity practices are 

essential for preventing outbreaks and minimizing economic losses in fish farming. 
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