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Abstract – The goal of current work was research of prevalence of Contracaecum microcephalum in Armenia, and
estimate risk for human health. Research was conducted at natural lakes, rivers, ponds, and fish farms from 4
regions of Armenia, as well as at the laboratory of the Department of Epidemiology and Parasitology, National
Agrarian University of Armenia, and at the laboratory of General Parasitology, Scientific Center of Zoology and
Hydroecology. Fish research has been conducted by classic method for ichthyoparasitological examination, using
microscopic examination, and electronic ID key. Contracaecum microcephalum infection has been detected in
Armenian schneiders (Alburnoides bipunctatus armeniensis) from river Hrazdan. Overall incidence of the fish
Contracaecum infection is rather low (0.59%). Constant presence in Armenia during recent decades, natural focus
formation, as well as capability of transition to other hosts and locality creates significant risk for human infection.
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I. INTRODUCTION
Armenian fish fauna is rather poor, it has 47 species, 9 of that are endemics, and 19 representatives are
introduced or invasive species [6]. Such pattern is mainly determined by mountain location of the country, and
comparatively isolated status of hydrological system of the country, without access to World Ocean. Parasite
fauna of fish in Armenia is also characterized by low diversity and number of species (59 parasite species).
Significant part of the representatives of parasite fauna are introduced species that have entered with the
introduced and acclimatized fish species - common carp, grass carp, Prussian carp, whitefish, and some other
species. Eudiplozoon nipponicum Goto, 1891, Dactylogyrus extensus Mueller et Van Cleave, 1932,
Diplostomum rutili Razmashkin, 1969, Neascus cuticola Nordmann, 1832, Khawia sinensis Hsu, 1935 and
others can be taken as examples of invasive parasitic species [6]. New species of fish parasites are being
described from time to time. Nevertheless, none of parasites described in fish of Armenia had been mentioned as
potentially dangerous for humans.
Situation changed in 1963 when the first species that has zoonotic concern, namely Contracaecum
microcephalum Rudolphi, 1809 (syn. C. squalli Rudolphi, 1819), was described in body cavity and mucous
membranes of Salmo ischchan Kessler, 1877 and Capoeta capoeta sevangi De Filippi, 1865 in lake Sevan [14].
The next mention was in 2011 in the same tissues of C. C. sevangi at the same location [18]. No more references
of fish Contracaecum infection in Armenia were found in special literature.
At the same time, the mentioned species is typical for numerous cyprinids all over the word [12].
The mentioned species was also registered in wetland bird species, namely in Egretta garzetta L., 1766 (little
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egret), Casmerodius albus L., 1758 (syn. Ardea alba L., 1758), (great white egret), and Ardea cinerea L., 1758
(grey heron) [2; 13].
C. microcephalum Rudolphi, 1809 (Nematoda: Anisakiidae) is a common parasite of small intestines of
piscivorous birds [5; 9; 11; 13].
Numerous cases of human Contracaecum spp. infection are described in the literature. Humans are facultative
or aberrant definitive host for this roundworm, and adult, sexually mature helminthes are not detected in human
organism [7; 10; 15-17].
Based on the above-mentioned, the goal of current work was research of prevalence and detection of causes
for Contracaecum microcephalum infection in fish of Armenia.

II. MATERIAL AND METHODS
Research was conducted at natural lakes, rivers, and ponds, as well as in numerous fish farms in lake Sevan
(Gegharkunik Region), as well as in Ararat, Armavir, and Kotayk Regions, in 2019-2021. All the farms have
artificial ponds that are nourished by underground artesian water.
Research was conducted all year round.
Names and number of the examined fish species are demonstrated in Table 1.
Table 1. Examined fish species.
Number of the Examined

Common Name

Latin Name

Silver trout

Salvelinus agassizii Garman, 1885

24

Rainbow trout

Oncorhynchus mykiss Walbaum, 1792

167

Californian golden trout

Oncorhynchus mykiss aguabonita Jordan, 1893

35

River trout

Salmo trutta morpha fario L., 1758

8

Sevan trout

Salmo ischchan Kessler, 1877

9

Whitefish

Coregonus lavaretus L., 1758

38

Common carp

Cyprinus carpio L., 1758

5

Prussian carp

Carassius auratus gibelio L., 1758

34

Armenian schneider

Alburnoides bipunctatus armeniensis Dadikyan, 1972

10

Sterlet

Acipenser ruthenus L., 1758

7

Fish

337 fish have been totally examined. Laboratory research was conducted at the laboratory of the Department
of Epidemiology and Parasitology, National Agrarian University of Armenia, as well as at the laboratory of
General Parasitology, Scientific Center of Zoology and Hydroecology, under National Academy of Sciences of
the Republic of Armenia (NASRA). Fish research has been conducted by classic method for ichthyoparasitologi
-cal examination [4]. Parasite identification was conducted by means of microscopic examination, using
electronic ID key and ID manual [1].
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III. RESULTS AND DISCUSSION
Results of the fish examination are demonstrated in Table 2.
Table 2.Fish contracaecum infection incidence.
Fish Species

Number of the Examined Fish

Number of the Infected Fish

Incidence, %

Silver trout

24

0

0

Rainbow trout

167

0

0

Californian golden trout

35

0

0

River trout

8

0

0

Sevan trout

9

0

0

Whitefish

38

0

0

Common carp

5

0

0

Prussian carp

34

0

0

Armenian schneider

10

2

20

Sterlet

7

0

0

TOTAL

337

2

0,59

Infection by Contracaecum microcephalum larvae has been detected by us only in 2 Armenian schneiders
(Alburnoides bipunctatus armeniensis) caught in river Hrazdan not far from its point of outflow from lake
Sevan, Gegharkunik Region, in summer 2021. Both infected fish were adult females. Infection intensity was 2
larvae in one fish, and 1 larva in another. Larvae were spirally twisted, encapsulated, and located under the
serous layer of intestinal wall (see Photos 1 and 2).
Contracaecum microcephalum larvae found by us, had а fusiform elongated shape, their size was equal to
approximately 1.5 x 0.07 mm, greyish color, with notable rudiments of capital labiae. Larval tooth was long, and
had a conic shape. Stoma had an apical position, and was comparatively short. Length of the gastric excrescence
was approximately equal to the length of esophagus, and three times longer than intestinal excrescence, that is
characteristic for C. microcephalum.
Overall incidence of the fish Contracaecum infection was equal to 0.59%, and it cannot be characterized as
high. Nevertheless, constant presence of the mentioned pathogen in Armenia is obvious.

Photo 1. Contracaecum microcephalum spirally twisted larva in fish intestinal wall 64x.
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Photo 2. Contracaecum microcephalum encapsulated larva in fish intestinal wall 120x.

It is interesting to note that C. microcephalum has not been mentioned as a parasite of Alburnoides
bipunctatus armeniensis before [3]. It was not detected in fish in Armenia outside of lake Sevan as well [8].
According to our research, expansion of C. microcephalum areal occurred; currently is found not only in
Sevan, but also in river Hrazdan that flows out of the lake Sevan, while it was described in fish of lake Sevan
only till 2011 [6; 14; 18].
Besides, eggs of Contracaecum spp. were found by us in feces of Ardea cinerea during routine examination
of wetland birds caught from lake Sevan basin in spring 2021 (see Photo 3).

Photo 3. Contracaecum spp. egg (arrow) in feces of grey heron120x.

Therefore, active local focus of Contracaecum infection present in Armenia in wildlife, and humans can be
easily involved in epidemic process consuming raw or poorly cooked fish.
Contracaecum microcephalum is an invasive parasite species that was not typical for local parasite fauna of
Armenia. All previous mentions concerned lake Sevan only, and Sevan fish species only (namely, Sevan trout Salmo ischchan, and Sevan scraper - Capoeta capoeta sevangi). Our discovery indicates the parasite transition
to another locality, and another host. It also witnesses wide adaptive potential of the studied parasite, and
capability to create new sources (i.e. fish species) for human infection.

IV. CONCLUSION
Contracaecum microcephalum infection has been detected in Armenian schneiders (Alburnoides bipunctatus
armeniensis) from river Hrazdan. Overall incidence of the fish Contracaecum infection is rather low (0.59%).
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Constant presence in Armenia during recent decades, natural focus formation, as well as capability of transition
to other hosts and locality creates significant risk for human infection.
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