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Abstract  

The aim of this study was to determine the distribution of parasites of the class Cestoda in farmed common carp from 

the cyprinid aquaculture facilities in Macedonia. The representatives of the class Cestoda occur most often during the 

winter (in 3.47% of examined fish), followed by spring (1.80%) and autumn (1.73%). They haven`t been identified 

during the summer.  

20 fish out of 958 totally examined were infected with cestodes, with a mean intensity of 6.40, and a prevalence of 

1.76%. In this study, the following parasite species were established: Caryophyllaeus fimbriceps, Bothriocephalus 

opsariichthydis and Ligula intestinalis (plerocercoid).  

Based on the total number of fish examined from cyprinid aquaculture facilities in Macedonia, the highest prevalence 

from the class Cestoda is determined by Bothriocephalus opsariichthydis (1.04%), followed by Caryophyllaeus 

fimbriceps and Ligula intestinalis with 0.55% each. 

The highest mean intensity with parasites of the class Cestoda is determined by Caryophyllaeus fimbriceps (9.40), 

followed by Bothriocephalus opsariichthydis (6.30) and Ligula intestinalis (3.60). 

The records of Caryophyllaeus fimbriceps in farmed common carp in the present study are considered as the first 

records for Macedonian aquaculture.  
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1. INTRODUCTION  

Representatives of the class Cestoda are endoparasitic platyhelminths with indirect life cycle, 

involving one or more intermediate hosts. Fish can be terminal or intermediate hosts. Adult cestodes 

usually parasitize the gastrointestinal tract while the larval stages are encapsulated in various tissues 

and organs in fish. According to Dick et al. (2006), adult forms show greater host specificity, 

compared to larval stages. Adult cestodes in the gastrointestinal tract can cause mechanical 

impairment or reduction of food absorption, but the most serious pathogenicity in host fish cause 

migratory larvae. 

Some cestodes are highly pathogenic, causing mass morbidity and mortality, especially in young 

fish. Diseases in adult fish, given the localization of the parasite in intestines, are manifested by 

damage and atrophy of the genitals, liver and spleen, intestine inflammation, poor food 

consumption, weight loss, anemia and eventual death. 
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The aim of this study was to determine the distribution of parasites of the class Cestoda in farmed 

common carp from the cyprinid aquaculture facilities in Macedonia. 
 

2. MATERIALS AND METHODS  

This study was carried out by seasons, in a period of three years. A total of 958 samples of common 

carp (Cyprinus carpio) from the cyprinid aquaculture facilities in Macedonia including fish farms 

and cage systems on reservoirs, were examined for parasitological investigations.  

During the dissection, the intestines were examined using stereomicroscopes „Zeiss”- Stemi DV4 

and „MBS 10”, as well as light microscope „Reichart”, at Laboratory for fish diseases in 

Hydrobiological Institute in Ohrid (Macedonia).  

The observation under scanning electron microscopy (SEM) was made at Laboratory of electron 

and confocal microscopy in Faculty of biology, University of Warsaw (Poland). Total number of 

parasites was determined directly by numerical count. The number of fish examined, fish infected, 

prevalence and mean intensity (total and by seasons) are given in tables.  

Classical epidemiological variables (prevalence and mean intensity) were calculated according to 

Bush et al. (1997). The parasite specimens were identified using reference keys of Bauer (1985, 

1987) and Gussev (1983). 

 

3. RESULTS AND DISCUSSIONS  

During the parasitological examinations of the common carp from the cyprinid aquaculture facilities 

in Macedonia, a total of 958 fish samples were examined, from which parasite infestation with 

representatives of the class Cestoda was determined in 20 fish, with a total prevalence of 1.76 % 

and a mean intensity of 6.40 (Table 1). 
  

Table 1. Total prevalence and mean intensity with parasites of the class Cestoda in common carp from cyprinid 

aquaculture facilities in Macedonia 

Parasites 
Number of 

examined fish 

Number of 

infected fish 

Mean 

intensity 
Prevalence 

Class Cestoda 958 20 6.40 1.76 % 

 

Whereby from the class Cestoda, three parasite species were identified in common carp: 

Caryophyllaeus fimbriceps, Bothriocephalus opsariichthydis and Ligula intestinalis (plerocercoid).  

Based on the total number of fish examined from cyprinid aquaculture facilities in Macedonia, the 

highest prevalence from the class Cestoda is determined by Bothriocephalus opsariichthydis 

(1.04%), followed by Caryophyllaeus fimbriceps and Ligula intestinalis with 0.55% each. 

The highest mean intensity with parasites of the class Cestoda is determined by Caryophyllaeus 

fimbriceps (9.40), followed by Bothriocephalus opsariichthydis (6.30) and Ligula intestinalis 

(3.60). (Table 2) 
 

Table 2. Total prevalence and mean intensity with determined cestode species in common carp from the cyprinid 

aquaculture facilities in Macedonia 

Parasite species   Number of infected fish Mean intensity Prevalence (%) 

1 Caryophyllaeus fimbriceps 5 9.40 0.55 

2 Bothriocephalus opsariichthydis 10 6.30 1.04 

3 Ligula intestinalis 5 3.60 0.55 

https://doi.org/10.47068/ctns.2021.v10i19.057
http://www.natsci.upit.ro/
mailto:dijanablazekovic@yahoo.com


 
 Current Trends in Natural Sciences 

 Vol. 10, Issue 19, pp. 427-439, 2021 

https://doi.org/10.47068/ctns.2021.v10i19.057    
 

 Current Trends in Natural Sciences (on-line)                               Current Trends in Natural Sciences (CD-Rom)  

 ISSN: 2284-953X                                                   ISSN: 2284-9521 

 ISSN-L: 2284-9521                                                                                        ISSN-L: 2284-9521 

 
 

 
http://www.natsci.upit.ro  
*Corresponding author, E-mail address: dijanablazekovic@yahoo.com  

429 

 

 
Figure 1. Total mean intensity with determined cestode species in cyprinid aquaculture facilities in Macedonia 

 

 
Figure 2. Total prevalence with determined cestoda species in cyprinid aquaculture facilities in Macedonia 

 

 

The representatives of the class Cestoda most often occur during the winter (in 3.47% of examined 

fish), followed by spring (1.80%) and autumn (1.73%). 20 fish out of 958 totally examined were 

infected with cestodes, and by seasons, the number of infected fish was: spring - 5; summer - 0; 

autumn - 5 and winter - 10 fish. 
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Table 3. Prevalence (P) and mean intensity (I) with parasites from the class Cestoda in common carp from the 

cyprinid aquaculture facilities in Macedonia, by seasons 

Parasite species  

 

Spring  

 

Summer  Autumn  Winter  

I P (%) I P (%) I P (%) I P (%) 

Caryophyllaeus fimbriceps 9.40 0.44 / / / / / / 

Bothriocephalus opsariichthydis / / / / 8.20 0.44 4.40 0.44 

Ligula intestinalis / / / / / / 3.60 0.44 

 

During our research, the dynamics of parasite occurrence in fish varies depending on the parasite 

species and the season: 

- 1 cestode species, Caryophyllaeus fimbriceps, was determined in common carp in the spring; 

- 1 cestode species, Bothriocephalus opsariichthydis, was determined in common carp in the 

autumn; 

- 2 cestode species, Bothriocephalus opsariichthydis and Ligula intestinalis, were determined in 

common carp in the winter.    

With all identified species (Caryophyllaeus fimbriceps, Bothriocephalus opsariichthydis and Ligula 

intestinalis) from the class Cestoda, regardless of the season, the prevalence was 0.44%. On the 

other hand, the highest mean intensity (9.40) was determined with Caryophyllaeus fimbriceps in 

spring and the lowest (3.60) with Ligula intestinalis in winter (Table 3). 

In our research, Caryophyllaeus fimbriceps was found in the intestines of 5 specimens of common 

carp in a fish farm Zhabeni in spring, with a prevalence of 0.44%, and a mean intensity of 9.40. The 

records of Caryophyllaeus fimbriceps in farmed common carp in the present study are considered as 

the first records for Macedonian aquaculture. 

According to the data from the previous parasitological researches in Macedonia, Caryophyllaeus 

fimbriceps was first determined by Stojanovski (1997) in common carp from Lake Ohrid, with a 

prevalence of 0.20% and mean intensity of 3.33. According to literary reviews from the other 

countries and the world, data on the occurrence of Caryophyllaeus fimbriceps in common carp has 

been reported by Hacmanjek et al. (1998) in a carp fishpond in Croatia and by Sattari (1996) and 

Khara et al. (2011) in carp fishponds in Iran. 

Parasites of the genus Caryophyllaeus cause parasitic diseases of the digestive tract in cyprinid fish. 

According to Bauer (1987), Caryophyllaeus fimbriceps is an intestinal parasite in common carp, 

and less common in other species cyprinid fish. It cause mortality in carp offspring during invasions 

with 20 - 40 parasites. Adult fish are usually parasite carriers and they have a lower mean intensity. 

Adult parasites lay eggs in the intestines of fish, which through the excreta reach the water and are 

introduced by the intermediate hosts - oligochaetes of the genus Tubifex. In the intestines of 

oligochaetes, eggs hatch larvae that during 2.5 - 3 months, in the body cavity develop up to 

infectious stage - procercoid. 

According to Vasiljkov (1983), fish are most often infested with Caryophyllaeus fimbriceps during 

the month of April, when entering an invaded intermediate host, and already in May, sexually 

mature forms of the parasite are found in the intestines of fish. This finding is consistent with our 

findings on this parasite in spring season. With the cessation of the diet, in the autumn, it also 

decreases fish infestation. The changes caused by Caryophyllaeus fimbriceps can be associated with 

the reproductive cycle and the physiological stage of the carp, water temperature and nutrient fish 

activity. 
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Figure 3. Caryophyllaeus fimbriceps - scolex (48 x) (original) 
 

In our research, Bothriocephalus opsariichthydis was found in intestines of 10 specimens of 

common carp in cage farms on Tikvesh reservoir in autumn and Mladost reservoir in winter. 

This is a first finding of Bothriocephalus opsariichthydis in common carp from the Mladost 

reservoir. The total prevalence with Bothriocephalus opsariichthydis in common carp was 1.04%, 

while the total mean intensity, 6.30. The prevalence by seasons was: autumn - 0.44% and winter - 

0.44%; while the mean intensity, autumn - 8.20 and winter - 4,40. 

Bothriocephalus opsariichthydis is white cestode, with a body length of 5 - 14 cm, and a width of 

1.6 - 2.1 mm. It is a cestode which due to the great adaptability (eurythremia, short life cycle and a 

wide range of intermediate and terminal hosts) is prevalent around the world and is quite common 

parasite in many freshwater fish species (Koyun, 2001). Common carp and grass carp are in 

principle native hosts for Bothriocephalus opsariichthydis, but it has an extremely low degree of 

specificity towards a host, where according to Dove & Fletcher (2000), it is found in fish of 12 

families and 6 orders, worldwide. 
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Figure 4. Caryophyllaeus fimbriceps - scolex (75 x) 

 

According to the data from the the previous parasitological researches in Macedonia, 

Bothriocephalus opsariichthydis was first determined by Hristovski (1983) in common carp from 

Lake Dojran and fishfarm Zhabeni. In addition, Hristovski et al. (2001, 2006) found this cestode in 

common carp from Lake Prespa, with a prevalence of 4.44%, while Lees & Hristovski (1982) and 

Hristovski (1986) identified this parasite in common carp from lakes in northern Greece. 

Stojanovski (1997) found Bothriocephalus opsariichthydis in common carp from Lake Ohrid, with 

a prevalence of 0.67% and a mean intensity of 1.82. The appearance of Bothriocephalus 

opsariichthydis in common carp from Tikvesh reservoir was determined by Hristovski et al. (2007).  

According to the literary reviews from other countries, this cestode in waters in Serbia was 

determined by Andrić (1984) and Cakić (1992), in carp fishfarms in Croatia by Kezić al. (1975) 

whose finding was the first for this country and Hacmanjek et al. (1998) which found the largest 

distribution with Bothriocephalus opsariichthydis during the months of April and May. 

According to the literary reviews from the European countries and the worldwide, Radu et al., 

(2008) reported data on the presence of Bothriocephalus opsariichthydis in common carp from 

fishponds in Romania, Bozorgnia et al. (2012) found this cestode in a fishpond in Iran, while 

Kuperman et al. (2002) established a large distribution of this parasite in common carp in waters of 

southern California.  
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Figure 5. Bothriocephalus opsariichthydis - whole parasite (27 x) (original) 

 

In Turkey, data on the occurrence of Bothriocephalus opsariichthydis in common carp have been 

reported by Oğuz et al. (1996) from Lake Uluabat; Aydoğdu et al. (1997, 2003) from Lake Iznik; 

Kır et al. (2004) from the lake Karacaören Dam; Öztürk (2005) from Lake Eber; Uzunay & Soylu 

(2006) from the lake Sapanca; Kir & Tekin Özan (2007) from Lake Kovada and Tekin-Özan et al. 

(2008) from Lake Beyşehir. 

Hansen et al. (2007) found that Bothriocephalus opsariichthydis has less complex life cycle 

compared to many other tapeworms, requiring only one intermediate host before reaching the final 

host. Adult stage parasitizes in the intestines of fish. It absorbs nutrients through body cavity, 

competing with the host for food. 

According to Marcogliese (2008) and Hansen et al. (2006), Bothriocephalus opsariichthydis causes 

reduced food intake, weight loss, slow growth, anemia, decreased condition, intestinal 

inflammation, altered activity of digestive enzymes and mortality in infected fish offspring. 

During our research we found that there is a negative correlation between the abundance of 

Bothriocephalus opsariichthydis and the water temperature.  
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Figure 6. Bothriocephalus opsariichthydis - proglotids (120 x) (original) 

 

In our research, Ligula intestinalis was found in the intestines of 5 specimens of common carp in a 

cage farm on Mladost reservoir, in winter. This is a first finding of Ligula intestinalis in common 

carp from the Mladost reservoir.  

The prevalence with Ligula intestinalis in common carp was 0.44%, while the mean intensity, 3.60. 

Ligula intestinalis is a cestode, with vaguely expressed segmentation, length 15 - 75 cm and width 

0.5 - 1.5 cm.  

According to the data from the previous parasitological researches in Macedonia, Ligula intestinalis 

in common carp was first determined by Hristovski (1983) in Lake Prespa, Lake Ohrid, Tikvesh 

reservoir and the fish ponds Zhabeni and Bukri. Hristovski et al. (2001, 2006, 2012) found this 

cestode in common carp from Lake Prespa. 

According to the literature reviews from the other countries, Ligula intestinalis was established by 

Cakić (1992) in cyprinid fish in waters in Serbia, while in fish population in the river Krka in 

Croatia by Valić et al. (2005). Hristovski (1975, 1982) published data on the presence of Ligula 

intestinalis in the waters of Prespa and Kostur Lakes in Greece. In Turkey, data on the appearance 

of Ligula intestinalis in common carp was reported by Becer & Kara (1998) from Lake Kovada and 

Kır et al. (2004) from the lake Karacaören Dam. 
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Ligula intestinalis in the stage of plerocercoid, causes disease in fish called ligulosis. The 

development of Ligula intestinalis takes place through two intermediate hosts. According to Loot et 

al. (2001), Ligula intestinalis has a complex life cycle that includes an adult form that parasitizes in 

fish-eating birds, eggs that are laid by birds and hatched copepods consumed by planktonic fish, 

especially cyprinids. Plerocercoid larva is always free in the body cavity of the host fish, where 

causes severe damages, reproductive retardation (Loot et al., 2002; Morgan, 2003) and behavioral 

changes (Loot et al., 2001; Brown et al., 2002), making fish more susceptible to predator birds. 

Kakačeva-Avramova (1983) states that the development of plerocercoids up to invasive state, in the 

fish abdominal cavity lasts 12 - 14 months. Ultimate hosts - birds become infected by eating the 

dead or weakened invaded fish. In fact, the cycle ends as soon as the infected fish is eaten by fish-

eating birds, mostly of the genus Larus. In the birds intestine, plerocercoids develop into sexually 

mature parasites in about 3 days. This parasite lives only a few days in the digestive tract of birds, 

as long as does not lay eggs and then dies. 

 

 
 

Figure 7. Ligula intestinalis (plerocercoid)- anterior part (original) 
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Figure 8. Ligula intestinalis (plerocercoid) - posterior part (original) 

 

 

4. CONCLUSIONS 

In our research, three parasites species have been identified from the class Cestoda: Caryophyllaeus 

fimbriceps, Bothriocephalus opsariichthydis and Ligula intestinalis (plerocercoid). 

Based on the total number of fish examined from cyprinid aquaculture facilities in Macedonia, the 

highest prevalence from the class Cestoda is determined by Bothriocephalus opsariichthydis 

(1.04%), followed by Caryophyllaeus fimbriceps and Ligula intestinalis with 0.55% each. 

The highest mean intensity with parasites of the class Cestoda is determined by Caryophyllaeus 

fimbriceps (9.40), followed by Bothriocephalus opsariichthydis (6.30) and Ligula intestinalis 

(3.60). 

The records of Caryophyllaeus fimbriceps in farmed common carp in the present study are 

considered as the first records for Macedonian aquaculture. 

Cestode infections are greatly influenced by the season, which is basically correlated with the 

ecology and physiology of the fish. There are monthly variations in the prevalence and mean 

intensity of cestode infestation in fish. The period from November to March is the most sensitive 

period of the year when fish cestode are most prevalent. It arises as a result of stocking density, 

water depth, temperature, physicochemical parameters and maintenance of good hygiene practice. 

There is no doubt that the cestode fauna correlates with the diet of the host. Carp mainly feed on 

detritus, plankton, algae, plants, insect larvae, worms, shrimp, snails, etc. The type and the 
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composition of carp diet is a very important parameter for the formation of cestode fauna in this fish 

and is significantly influenced by local environmental conditions. 

Most protozoa, monogenic trematodes and parasitic copepods have a direct life cycle, i.e they are 

transmitted directly from fish to fish. However, the largest number of cestodes species use one or 

two intermediate hosts to complete their life cycle. If the intermediate or terminal host, or species 

closely related to them, are absent in the environment, the parasite will not be able to complete its 

life cycle, in which case there would be no risk of infestation. 

The diet and fish condition also allows the closure of the development cycle of a significant number 

of cestode species. If the number of parasites (prevalence and mean intensity) is not particularly 

high, the reason for this is, among other factors, the relatively good water quality and good fish 

condition. 
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