
Raja Fayaz Ali        Trematoda          Clinostomum           Parasitology

   

 

18042020  1 

 

Trematoda - Digenea 

Black Spot and Yellow Grub Parasites in Fish 

It is not uncommon to catch a freshwater fish that appears "grubby" – infested 

with pinhead size lumps that are white to yellow or black in colour. Many people 

wonder, is this some new disease? Is the fish safe to eat? This is not a new disease 

and "grubby" fish may be safely consumed by humans providing they are completely 

cooked, thereby killing the grubs. 

  Some fish have only their skin and fins affected. Others are targeted in their 

musculature and a few may have one or more of their internal organs involved. All of 

these grubs are dormant encysted larval flatworm parasites (Digenetic Trematodes). 

  Cysts, which appear black, are a result of melanin pigment produced by the 

fish host and deposited around the cysts. This condition is known as disploptomiasis 

and is caused by a trematode worm in the genus Neascus. Cysts that appear off-white 

to yellow are caused by a trematode known as Clinostomum marginatum, also 

known as "yellow grub." 

  Digenetic trematodes include numerous species of which most are parasitic – 

that is, they live with a host organism at the expense of the host. These trematodes 

utilize two or three hosts during their life cycle. Those which cause grubby fish 

usually take advantage of snails, fish, and fish eating birds and mammals. 

  Unless the parasitic infection is extreme within a given host, fish grub fluke 

adults and larvae usually do not appear to seriously harm the host. The snail probably 

suffers the most due to the intensive reproduction of larval forms within. 

Occasionally, fish hosts can be harmed when vital organs are involved. 

  These two species of digenetic 

trematodes are host specific and luckily 

humans are not on that list. Grubby fish 

are safe to handle and may be safely 

consumed by humans providing they are 

completely cooked, thereby killing the 

grubs. It is recommended that whenever 

you keep fish that you dispose of the 

unwanted parts into the trash and not back 

into any water body. 
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Brook trout with black spot disease 
  

 
 

A yellow perch infected with yellow grubs just under the skin along the back of the fish 

 

https://www.wildlife.state.nh.us/fishing/images/brook-trout-with-black-spot-disease-lg.jpg
https://www.wildlife.state.nh.us/fishing/images/grubby-fish-lg.jpg
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CLINOSTOMUM – GENERAL ACCOUNT 

 

Systematic Position 

Kingdom:  Animalia 

Phylum:  Platyhelminths 

Class:   Trematoda 

Order:   Digenea 

Superfamily:  Clinostomatoidea 

Family:  Clinostomidae 

Subfamily:  Clinostominae 

Genus:  Clinostomum 

Species:  marginatum 

schozothraxi 

 

Genus Clinostomum Leidy, 1856 

Synonym:  Clinostomatopsis Dollfus, 1932 

Diagnosis:  Clinostomatinae of average size. Pharynx absent or rudimentary. 

Gonads situated midbody or in the posterior half. Uteroductus opens 

into saccate uterus behind its midpoint. 

Adults parasitize heron, pelican, and seagull.  

Metacercariae parasitize fishes and amphibians.  

Genotype: Clinostomum complanatum Rudolphi, 1819  
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Clinostomum complanatum Rudolphi, 1819 

Synonym:  C. marginatum Rudolphi, 1809 

Definitive hosts: 

Ardea cinerea L., Ardea egretta (Wils.), Ardea herodias L., Cancroma 

cochlearia L., Mycteria americana L., Nycticorax nycticorax L., 

Nyctonassa violacea L., and Larus argentatu. 

Supplementary hosts: 

Different species of fishes.  

Metacercariae localize in muscle and in the body cavity. 

 

Description of Species 

Cysts enclosing metacercaria are spherical or broadly oval. Body of excysted worm 

elongated, linguiform, moderately fleshy with both ends rounded. Length 3 to 8 mm, with a 

maximum width of 3.6 mm. in or around region of gonads. Tegument aspinose. Oral sucker 

small, subterminal. Pharynx well developed, globular. Oesophagus practically absent. 

Intestinal caeca crenated on both sides behind level of acetabulum, inflated on both sides. 

Acetabulum large, muscular.  

Gonads median, immediately behind the equatorial level of body. Both testes slightly 

lobate and their width exceeds their length. Shape of testes varies, being tandem, more or 

less triangular. Cirrus sac small, ovoid; lies on right side of anterior testis and ovary; 

enclosing a coiled seminal vesicle, pars prostatica and long and coiled ductus ejaculatorius.  

Ovary smaller than testes; generally entire, intertesticular, more or less globular, 

sometimes oval and irregular. Uteroduct commencing at ootype, extends round anterior 

testis along its left margin and opens into uterine sac at about beginning of its posterior third 

of its length. Uterine sac long. Metraterm well developed. Genital atrium nearly circular in 

outline. Genital pore submedian, lying on right side of middle of anterior testis.  Vitellaria 

encircle the gonads and ascend to the posterior edge of the abdominal sucker. Vitelline 

reservoir present. Eggs 0.104 to 0.140 mm x 0.066 to 0.072 mm. 

Excretory pore subterminal; excretory bladder short extending t level of blind ends of 

caeca. 
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Clinostomum marginatum is a species of 

parasitic fluke (class Trematoda) that can 

grow up to 6.4 millimetres (0.25 in) in the 

flesh of freshwater fish or the muscle of frogs. 

It is commonly called the "yellow grub". It is 

found in many freshwater fish, and no fish so 

far is immune to this parasite. It is also found 

in frogs. Clinostomum marginatum can also 

be found in the mouth of aquatic birds such 

as herons and egrets. They are commonly 

present in the esophagus of fish-eating birds 

and reptiles. Eggs of these trematodes are 

shed in the feces of aquatic birds and released 

into water. Aquatic birds become hosts of this 

parasite by ingesting infected freshwater fish. 

The metacercariae are found right beneath the 

skin or in the muscles of host fish. 

Distinguishing characteristics of this parasite 

in the "miracidium" stage are three eyespots 

located on the mid-dorsal line, posterior of 

lateral papillae. These eyespots are cup-

shaped and contain a lens, forming a triangle-

shaped appearance on the parasite. They also 

contain two pairs of flame cells; one pair 

located on the anterior between the eyespots 

and lateral papillae and one pair on the 

posterior side. In addition, they have pairs of 

large refractive vacuoles, which are found 

near the flame cells. They differ in structure 

and physiological phenotypes depending on 

its habitat. However, specimens found in 

herons are smooth, have thick teguments, and 

absorb food (such as glucose) through facilitated diffusion. 

Along with a thick tegument, these flukes also have bacteria on them. The bacteria 

may play a role in the absorption and metabolism of glucose. 

 

https://en.wikipedia.org/wiki/Species
https://en.wikipedia.org/wiki/Parasitism
https://en.wikipedia.org/wiki/Trematode
https://en.wikipedia.org/wiki/Freshwater_fish
https://en.wikipedia.org/wiki/Heron
https://en.wikipedia.org/wiki/Egret
https://en.wiktionary.org/wiki/metacercariae
https://en.wikipedia.org/wiki/Flame_cell
https://en.wikipedia.org/wiki/Bacteria
https://en.wikipedia.org/wiki/Metabolism
https://en.wikipedia.org/wiki/Glucose
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Life Cycle 

For its life cycle to be complete, Clinostomum marginatum requires two intermediate 

hosts (snail and fish or frog) and one definitive host (bird). The life cycle begins 

when eggs hatch in the water to produce miracidia. The miracidia swims and invades 

the foot of a snail of the genus Helisoma. They will die in several hours if they cannot 

find the snail host. While inside the snail, the miracidia undergo several asexual 

reproduction and the larvae eventually become cercariae. The cercariae form exits the 

snail and is free swimming in water, in search for a fitting fish host. They burrow 

inside the fish or frog host, and the cercariae encyst in the muscle of the connective 

tissue of fresh-water fish species or in the muscle of frogs and continue its next larval 

stage, known as "metacercariae", referred to as the “yellow grub”. The encysted 

metacercariae appear yellow, with a slightly oval-shaped spot, and are about 3 to 6 

mm long. Metacercariae are common in the caudal, dorsal, and pectoral fins; on the 

inside surface of the operculum, and in the flesh. The grubs can live within the host 

for several years until eaten by a bird host. When the parasitized host is eaten, the 

grub matures in the throat of the bird. The eggs of the parasite known as a 

metacercariae are then released into the water through the bird's mouth when feeding 

and become adult flukes. This completes the life cycle. 

 

  

https://en.wikipedia.org/wiki/Biological_life_cycle
https://en.wikipedia.org/wiki/Intermediate_host
https://en.wikipedia.org/wiki/Intermediate_host
https://en.wikipedia.org/wiki/Definitive_host
https://en.wikipedia.org/wiki/Helisoma
https://en.wikipedia.org/wiki/Asexual_reproduction
https://en.wikipedia.org/wiki/Asexual_reproduction
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Generalized life cycle of black spot and yellow grub parasites. 
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https://en.wikipedia.org/wiki/File:Life_cycle2.jpg
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Egg Viability 

Viability of eggs is important for the successful completion of trematode life cycle, 

both in natural and laboratory conditions. The present study was designed to check 

the viability of eggs released by the digenetic trematode parasite Clinostomum 

complanatum transformed in experimentally infected chicken and rabbit eye. The 

incubation of the released eggs in distilled water at 28 ± 1 °C led to the embryonation 

followed by hatching on tenth day to release miracidia. These can be used to infect 

the snails. We propose that these two in vivo model systems can be used as a source 

of viable eggs for further studies on developmental biology and life cycle where in 

law-protected animals are not to be used. To the best of our knowledge, in contrast to 

the previous attempts, this is the first successful study to report any experimental 

model to produce ovigerous adult worms capable of releasing viable eggs. 
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Pathogenicity 

The adult form of C. complanatum is usually seen attached to the esophageal mucosa 

(Dias et al., 2003a), oral cavity and lung (Pesenti et al., 2007) of piscivorous birds. 

Dias et al. (2003a) observed an intense liquefactive necrosis in the attachment sites of 

C. complanatum in the oesophagus of A. cocoi. Shamsi et al. (2013) reported that this 

digenea may inflict great pathological effect on the oral and oesophageal epithelium, 

as acute inflammation in mucosal and submucosal layers and occasionally in 

muscular layer. The bird reacts to the infection through encapsulation of the larvae in 

fibrous tissue. The histopathological evaluation of a bird (Nycticorax nycticorax) 

presenting heavy C. complanatum infestation showed severe necrosis and acute 

inflammation of the oral epithelial tissue and submucosa, with mononuclear cells 

being the dominant inflammatory cells around the attachment site. Sections of 

immature C. complanatum were also present in the muscular layer, in which the 

parasites were surrounded by a thin zone of necrotic cells and a capsule of 103 

fibrous tissue (Shamsi et al., 2013). The authors suggested that the damaged tissues 

may interfere with the bird’s ability to swallow and lead to malnutrition. As a result, 

the immune system is weakened and the animal is thus prone to more serious 

pathogens. In fish C. complanatum larvae are found encysted in various regions of 

the body, such as muscle, oral cavity, eyes, gills, subcutaneous tissue, gonads, 

intestines, liver and other organs (Pavanelli et al., 2002; Vianna et al., 2005; Silva et 

al., 2008). According to Malek & Mobedi (2001), an inflammatory reaction usually 

occurs in the tissue surrounding the metacercariae, thus facilitating visualization of 

the parasite and preventing its ingestion. Nonetheless, the authors mentioned that 

some fish may become resistant to the presence of the metacercariae, in which case 

the inflammatory reaction is not triggered. That would make observation of the 

parasite difficult, especially when the cysts are embedded in the muscle, and 

accidental human infection would most likely occur. 

Control 

In Humans 

There is no therapeutic drug for the treatment of clinostomiasis in humans, should 

mechanical extraction be promptly performed under general anesthesia. Since the 

procedure may be hampered by the firm adherence of the parasite to the mucosa and 

by its fast movement, application of lidocaine onto the worm is recommended in 

order to paralyze it and eliminate its suction (Kitagawa et al., 2003).  

In Fish 

Metacercariae of yellow grub Clinostomum marginatum in the flesh of farm-raised 

channel catfish Ictalurus punctatus pose a potential marketing problem to fish 

farmers. Infected fish may not be marketable. Three compounds were tested as 

possible control agents. Droncit (praziquantel) and Masoten (trichlorfon) were used 
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separately as a bath treatment. Droncit and ivermectin were injected into the 

musculature to control yellow grub metacercariae. The two treatment rates were 0.65 

mg/L plus 15 mg/kg offish as a bath treatment and 25 mg/kg offish as an injected 

treatment for Droncit. Masoten was treated at a rate of 2 mg/L as a bath treatment and 

ivermectin (1% solution) was injected at a rate of 0.022 mL/kg. Droncit significantly 

reduced metacercariae in both bath and injection treatments. Ivermectin also 

significantly reduced the number of metacercariae, but was not as effective as 

Droncit. Masoten was ineffective. More study is needed to obtain dosage rates for 

Droncit and ivermectin that would eliminate yellow grub metacercariae from the 

flesh of channel catfish. 

 

Conclusion 

There is an increase demand for fish production, since human consumption of fish 

meat is steadily growing. However, the occurrence of infestation by parasites such as 

C. complanatum is likely to increase due to 106 fish culture intensification. In this 

way, strict and effective regulations ought to be implemented by sanitary inspectors, 

producers, veterinarians and all of the professionals involved in the fish production 

chain with the aim of reducing the economic losses as well as the risks of disease 

transmission to humans. Furthermore, the offer of raw fish dishes in restaurants 

should equally occur under rigorous sanitary control, and the population should be 

alerted about the potential dangers of eating raw fish meat. 


