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Summary 

 

Rodents host a variety of parasitic worms that often cause diseases in animals and humans, 

better known as helminths. A total of 47 helminth species in 10 rodent hosts from 15 sites 

have been noted in the territory of Serbia: three species of flukes, 13 species of tapeworms, 

two species of spiny-headed worms and 29 species of roundworms. Of the tapeworms, 

Hymenolepis fraterna infected the most host species (6) at the highest number of sites (5). 

Among roundworms, the species found in the largest number of host species (5) and sites (13) 

was Heligmosomoides polygyrus. Other widely distributed roundworms were Syphacia 

stroma (four host species, 12 sites) and S. frederici (three host species, 10 sites). The sites 

with the highest diversity of rodent helminths were the Belgrade area, Fruška gora mountain 

and Zasavica. Eleven parasite species, among them Hymenolepis nana, H. diminuta, 

Calodium hepaticum and Hydatigera taeniaeformis, are potentially zoonotic. Future studies 

must include more sites and potentially invasive and invasive host species. Parasites such as 

Echinococcus multilocularis, Alaria alata and Trichinella sp. deserve special attention: they 

have been reported in Serbia from non-rodent hosts, but their life cycles include rodents. 

Indicating the presence of a particular zoonotic group or species in rodents and defining their 

distribution and prevalence builds a foundation for quantitative and qualitative analyses 

necessary to monitor agents of zoonosis. Information on infection prevalence in natural 

reservoirs, urban environment contamination and frequency of human infection is integrated 

under the One Health approach. 
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Over 40% of mammal species are rodents. Members of this order are characterised by high 

biotic potential and live on all continents except Antarctica in virtually every type of habitat. 

Many rodent species live close to human populations and directly influence them and their 

domestic animals. By using large quantities of food and destroying material and cultural 

goods, rodents cause visible damage. However, special attention must be given to their role in 

carrying and transmitting pathogens that cause zoonotic diseases, many of them lethal. 

Zoonoses are diseases of animals and people that are transmitted between animals or from 

animals to humans either directly, via vector or through contaminated environments. Rodents 

play an important part as sources and natural reservoirs of these pathogens: they are 

commonly asymptomatic carriers that contribute to the maintenance of natural disease 

hotspots. Rodents transmit viruses, rickettsia, bacteria, protozoa and fungi that cause diseases 

such as haemorrhagic fever, leptospirosis, bubonic plague, typhus, salmonellosis and 

leishmaniasis. In fact, it is because of rodents that these diseases are still widely distributed 

and have a high lethality: more lives were lost to rat transmitted typhus and plague than to 

every war and revolution waged by humanity [1]. 

In addition to microorganisms, rodents host a variety of helminths parasitising on animals 

and humans. Helminths may be specific to a single host species, but they can also infect many 

different species that can be closely or distantly related. They are defined as non-segmented 

parasitic worms, which includes species of the phyla Platyhelminthes (flatworms: flukes and 

tapeworms), Nematoda (roundworms) and Acanthocephala (spiny-headed worms or 

acanthocephalans). While some helminths do not make their presence known in the host, 

many cause diseases in animals and humans. Some of the most important diseases in the 

Palearctic region are caused by Echinococcus multilocularis, Calodium hepaticum, 

Hymenolepis nana, H. diminuta, Taenia taeniaeformis and Trichinella spiralis [2], parasites 

that use rodents as intermediate, paratenic or definitive hosts. Over 1.5 billion people and 

various wild mammal species are estimated to be infected with at least one intestinal helminth 

species. The high prevalence of these parasites is possibly related to their longevity in the 

intestinal tract (chronic infection) and the host’s inability to prevent re-infection [3]. 

Coevolution of host and parasite has led to the development of mechanisms that reduce the 

negative effect of helminths on the host, generally termed disease tolerance [4]. 

Forest cover in Serbia is 29.1%, around 80% of which constitutes beech and oak woodland 

with a well-developed herbaceous cover (primarily in the mountains south of the Danube and 

Sava rivers); such forests are ideal habitats for many rodent species. The remaining 25% of 

Serbia’s territory in the north is occupied by the Pannonian basin containing alluvial plains, 

loess plateaus and island mountains (Fruška gora – 538 m and Vršac mountains – 639 m). The 

landscape of this region, also known as Vojvodina, is made up of fragmented forests, flooded 

meadows, pastures and agricultural land. Additionally, Serbia has abundant water resources 

including rivers, natural and artificial lakes and wetlands, which altogether makes the country 

an important hotspot of rodent diversity. These conditions are also beneficial for helminths, 

creating an environment where they can complete their life cycles. 

Studies of helminth fauna in Serbia intensified in the 1970s and 80s, only to be put on hold 

and then continued in the second decade of the 21
st
 century. A legal document (Policy on 

monitoring of zoonoses and causative agents of zoonoses – Official Gazette of the Republic 

of Serbia 76/2017) supports inter-sectoral cooperation in the surveillance of zoonoses, as part 

of the One Health approach. This chapter offers a review of the known helminths of rodents in 

Serbia, organised by hosts and sites, aiming to contribute to both biological research and 

interdisciplinary cooperation in line with the Policy and One Health approach. 

 

Review of rodent helminth fauna in the territory of Serbia 
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In the following section, we present a review of helminths of 10 rodent species in Serbia, 

including hosts identified only to genus level (Apodemus). 

In Vojvodina, hosts were sampled from nine sites: Zasavica, Fruška gora mountain, 

Kamarište, Čelarevo, Obedska bara pond, the vicinities of Zrenjanin, Sombor and Kikinda, as 

well as agricultural areas. South of the Sava and Danube rivers, hosts were sampled in the 

Belgrade area and Avala, Cer and Liškovac mountains. One of the papers used for this review 

lists only “mountainous region of Serbia” as the sampling site, whereas European ground 

squirrel data lists only Serbia. 

A total of 47 helminth species from three phyla are listed. The flatworms include three 

species of flukes and 13 species of tapeworms, four of which were present as larvae. The 

roundworms were the most numerous group with 29 species, whereas spiny-headed worms 

were represented by two species (Table 1). 

Small mammal helminth fauna was analysed on 11 sites from three typical habitats near 

the Tisza river. The host sample included 8 rodent species, with Apodemus agrarius, A. 

sylvaticus and Microtus arvalis being most numerous. While parasites were not identified to 

species level, average infection prevalence was 66%. Three groups of helminths were 

registered – flukes, tapeworms and roundworms, the latter being the dominant group [5]. 

 

Flukes 

 

Plagiorchis elegans is a parasite of insectivores and rodents [21]. Snails and mosquito 

larvae serve as the first and second intermediate host respectively. In Serbia, it was reported 

from Zasavica and Kamarište. There is interesting research on the ability of the fluke to 

reduce fecundity and survival of an atypical snail host and stimulate immunity and resistance 

to a different parasite [22]. Because of its effect on intermediate hosts, P. elegans is proposed 

as a biological control agent for disease vectors such as snails and mosquitoes [23]. 

Flukes of the genus Brachylaima were found in the striped field mouse on the Zasavica 

site. The genus itself is distributed worldwide. The species B. cribbi, described from 

Australia, is highly euryxenous, parasitising on rodents, lizards, birds and humans [24]. High 

infection rate of snails (Cornu aspersum) which host fluke metacercariae was reported from 

Spain [25] and France [26]. Humans are infected by consuming improperly cooked snails, but 

also vegetables covered with mucus left by snails with viable metacercariae. The flukes 

mature in the digestive tract of the human host and cause brachylaimiasis. Rodents, which act 

as definitive hosts of Brachylaima species, can be considered as natural reservoirs of the 

parasite. By passing the fluke’s eggs into the environment via faeces, they begin the chain of 

contamination that leads to snails and humans. 

Fasciola hepatica was reported from European ground squirrels in Serbia [8]. This fluke 

causes fasciolosis, a widespread disease of domestic animals, particularly sheep, goats, cattle 

and, to a lesser extent, pigs. Mortality is high, especially in sheep. Wild herbivores are also 

susceptible: in Vojvodina, deer were found to be infected in many hunting areas [27]. 

Globally, human fasciolosis is on the rise, with two case studies published in Serbia [28, 29]. 

Although rodents do not play a large role in the epidemiology of this disease, F. hepatica was 

found in black rats and house mice on Corsica [30, 31], whereas the nutria acts as a reservoir 

in other parts of France [32]. Considering the increase of nutria populations in Serbia (pers. 

comm.), this rodent species and its parasites warrant further attention. 

 

Tapeworms 
 

Tapeworms of the family Hymenolepididae (Cyclophyllidea) are widespread parasites of 

birds and mammals in the Palearctic, Nearctic, Ethiopian and Oriental regions [33]. In Serbia, 
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they have been reported from five sites and seven host species (Table 1). Certain rodent 

hymenolepidids are zoonotic and can cause serious diseases in immunocompromised people 

[34]. In medical terms, the most important species are Hymenolepis diminuta (rat tapeworm) 

and H. nana (=H. fraterna, dwarf tapeworm) which have various rodents (most often rats and 

mice) as definitive hosts, and beetles (Tenebrio, Tribolium), flies and other insects as 

intermediate hosts [35, 36]. Hymenolepis (Rodentolepis) straminea and H. asymmetrica are 

characteristic of rodents [7, 10, 11, 35, 37]. 

Species of the genus Paranoplocephala (Anoplocephalidae) are wide-ranging intestinal 

parasites of voles in the Holarctic. They are practically exclusive parasites of the genus 

Microtus [38, 39]. Aside from voles, P. omphalodes was found in the European hamster (C. 

cricetus) in Hungary [40]. In Serbia, this tapeworm infected two host species in Vojvodina 

(Table 1). 

The genus Catenotaenia strictly includes intestinal parasites of myomorph, sciurimorph 

and castorimorph rodents. Catenotaenia pussila is a common and specific intestinal parasite 

of the house mouse (M. musculus) [41], although it occurs in other rodents [42]. Catenotaenia 

henttoneni is a wide ranging and relatively common parasite of the bank vole (M. glareous) in 

Europe [41]. 

Skrjabinotaenia lobata most frequently parasitises in the wood mouse A. sylvaticus [43], 

from which it was recorded at Zasavica. It infects other rodent species such as the striped (A. 

agrarius), yellow-necked (A. flavicollis) [35] and house mouse (M. musculus) [44]. This 

tapeworm can absorb heavy metals such as lead and is a potential bioindicator of 

environmental heavy metal pollution [43]. 

The cosmopolitan species Hydatigera taeniaeformis (syn. Taenia taeniaeformis) uses 

rodents as its intermediate hosts, which are infected by consuming eggs from the 

environment. A cyst (strobilocercus) containing a tapeworm larva (Strobilocercus fasciolaris) 

is then formed on the rodent’s liver. Wild and domestic cats and other carnivores are infected 

after eating an infected rodent [45, 46]. Humans act as accidental hosts [47]. This tapeworm 

parasitises on a range of rodent species worldwide [48]. In Serbia, its cysts were found in the 

house and yellow-necked mouse. 

Adult tapeworms of the genus Mesocestoides are intestinal parasites of carnivores (dogs, 

cats, mustelids) and less commonly predatory birds. Mesocestoides species are important in 

human and veterinary medicine. Aside from carnivores, these tapeworms often infect 

primates, with sporadic human infections [49]. Two cases of M. lineatus infection in humans 

were described in Korea [50]. The larva (tetrathyridium) occupies the body cavity of the 

intermediate host – a rodent, reptile or bird [51]. Mesocestoides lineatus larvae were found in 

rodents all over Europe, except for the Italian peninsula [52]. In Serbia, larvae were reported 

from the bank vole and European hamster in Vojvodina.  

The definitive hosts of Taenia martis are martens, particularly the beech marten (Martes 

foina), whereas rodents are intermediate hosts (voles, mice, squirrels, muskrat). This 

tapeworm is widely distributed in central Europe [53]. In Serbia, its larvae were registered in 

the bank vole at Fruška gora. The zoonotic potential of T. martis is now considered to be 

significant, due to the higher number of human cases and fatal infections in other primates 

[54]. Equally zoonotically significant is T. crassiceps, which causes cysticercosis in humans 

and has a wide range in the northern hemisphere. Foxes, jackals, wolves, dogs, cats and 

mustelids are its definitive hosts, and muskrats, voles, mice and moles serve as intermediate 

hosts [53]. It was found in European ground squirrels in Serbia. The most common definitive 

hosts of T. polyacantha are foxes and other canids, whereas its most common intermediate 

hosts are voles, especially the bank vole [55] in which it was found in Fruška gora. The listed 

Taenia species are sympatric with E. multilocularis in the greater part of its range, which 

spans throughout northern Eurasia, south of the tundra belt [56]. 
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Roundworms 

 

Trichuris muris infects a wide range of host species, including those from the genera 

Apodemus, Mus, Rattus, Microtus, Myodes and Arvicola [21]. This roundworm causes a 

strong immune response in its host and is often eliminated before maturation. Its presence in 

various hosts suggests that there is an infection threshold, below which an immune response is 

absent. Species of the genus Trichuris are frequently used in immunological research aimed at 

treating autoimmune diseases. 

Capillaria (Aonchotheca) murissylvatici is a widely distributed species in Europe. It is a 

typical parasite of voles but has also been recorded in Apodemus mice and rats [21, 57-59]. 

The species Aonchotheca annulosa is a common intestinal parasite of numerous European 

rodents, but it has been found in certain insectivorous mammals as well as captive monkeys, 

which is a potential threat to endangered species. The possibility of transmission to zoo 

employees cannot be excluded [60]. 

Within the genus Eucoleus there are no adequate morphological criteria for discriminating 

between the two species that commonly infect rodents, E. gastricus and E. bacillatus, making 

identification difficult; indeed, it is possible that they represent a single species [61]. Eucoleus 

gastricus is generally reported as a parasite of Rattus species [62]. Certain authors claim that 

Eucoleus roundworms are specific parasites of murine rodents [63], while others report them 

from arvicoline rodents as well [58].  

Calodium hepaticum (syn. Capillaria hepatica) causes the zoonotic disease capillariasis. 

The parasite has been found in more than 60 countries throughout Europe, North, Central and 

South America, Asia, Africa and Oceania, and its main hosts are rodents of the superfamily 

Muroidea. Calodium hepaticum infects the liver of the host and can be found in numerous 

mammals, including humans, rabbits, dogs, cats and cattle [64]. Humans are accidental hosts, 

with less than 50 cases reported per year [65]. Poor hygiene, bad living conditions and 

cohabitation of domestic animals and rodents act together to create predisposition for 

capillariasis [66]. While the disease is spread worldwide, it is most common in tropical and 

temperate areas [67]. 

Boreostrongylus minutus is a widespread roundworm and a frequent parasite of rodents in 

humid lowland or alpine areas. Its low host specificity means it is categorised as a polyxenous 

parasite [21]. 

Gastrointestinal roundworms of the genus Heligmosomoides, which includes four species 

found in Serbia, are rodent parasites that can be considered as founders of helminth 

communities in hosts due to their strong immunosuppressive effect [68]. Heligmosomoides 

polygyrus is a very common parasite of mice and voles in Europe and North America [69], 

while H. travasossi is a typical parasite of European hamsters (C. cricetus) [70]. 

Heligmosomoides glareoli is a specific parasite of voles, particularly M. glareolus, which was 

its host in Serbia; the species is widespread in Europe [21]. Heligmosomoides laevis is, based 

on available data, a parasite of voles which acted as its hosts in Serbia. 

The genus Heligmosomum is represented by two species in Serbia. Heligmosomum 

mixtum is the most common helminth of M. glareolus [68, 71]; both host and parasite have a 

large range in the western Palearctic, excluding the Mediterranean biome [72]. In Serbia, H. 

mixtum was found in Fruška gora. The species H. costellatum is a common intestinal parasite 

of M. arvalis in central Europe [73], and generally infects Holarctic and Neotropical rodents 

[74]. It can be found in other vole species throughout Europe [75]. 

Nippostrongylus brasiliensis is a cosmopolitan species frequently found in rats (R. rattus, 

R. norvegicus), as well as mice (M. musculus) [76]. It is often used in laboratory studies due 
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to its simple life cycle and the fact that it is related to Ancylostoma duodenale, which infects 

humans. 

Species of the genus Syphacia (Oxyuridae, more than 39 species) are widespread intestinal 

parasites of rodents. As a result of coevolution with their rodent hosts, they display high host 

specificity. Commonly known as pinworms, they are perhaps the best studied parasites of 

laboratory rodents. Syphacia stroma and S. frederici are the best-known parasites of the wood 

and yellow-necked mouse in Europe [77]. Eight Syphacia species are known from Serbia; 

most of them were found in their typical hosts, with S. stroma and S. frederici being most 

common and infecting the most host species. 

Aspiculuris tetraptera is a frequent intestinal parasite of the house mouse (M. musculus), 

but has been detected in other rodent species such as M. glareolus and A. sylvaticus. It is 

commonly found in laboratory mice and is regularly used in laboratory studies [78], with a 

high biomedical importance [79]. 

Heterakis spumosa is a parasite of Apodemus mice; it has also been found in R. rattus [80] 

and R. norvegicus [12, 58, 80].  

In literature, Rictularia proni is almost exclusively listed as a parasite of Apodemus 

species [15, 21, 58, 81]. However, it has been reported in the bank vole in Serbia (Table 1). 

Gongylonema longispiculum is a parasite of European ground squirrels (S. citellus) [82], 

as well as other rodents [83] and marsupials [84].  

Mastophorus muris is a cosmopolitan parasite characterised by a high morphological 

variability, likely due to its wide range and low host specificity. Aside from domestic and 

wild rodents, it infects carnivores, marsupials, and even lemurs in Madagascar [85]. 

Streptopharagus kutassi is listed as a parasite of Citellus fulvus and Meriones persicus in 

Iran, and, more generally, as a common parasite of Gerbillinae and Sciuridae species from 

eastern Europe to central Asia [86]. It has also been found in the black rat (R. rattus) in Spain 

[87]. 

 

Spiny-headed worms 

 

Spiny-headed worms or acanthocephalans are obligate parasites found in all vertebrate 

classes, especially fish and birds. Moniliformis moniliformis has been found in European 

ground squirrels and yellow-necked mice in Serbia (Table 1) and is potentially zoonotic. 

Humans are accidental hosts and are infected by eating insects which contain larvae. Inside 

the body, the larva does not mature or, if it does, does not produce eggs [20]. There is 

evidence that humans can be infected with at least nine spiny-headed worm species, most 

commonly with M. moniliformis, but also Macracanthorhynchus hirudinaceus [88] which 

has been reported from ground squirrels in Serbia. 

 

Prospects of rodent helminth fauna research 

 

In Serbia, various studies reported on the presence of medically important parasites whose 

life cycles include rodents. While none of these species have been found in Serbian rodents at 

the time of writing, they deserve attention in future studies of rodent helminth fauna. 

Foxes in Vojvodina have been confirmed to be infected with Echinococcus multilocularis 

[89, 90], which implies that rodents, particularly voles, are also infected in this area. This also 

means that the environment is contaminated with fox faeces which contain tapeworm eggs. 

The range of E. multilocularis is spreading and human infections are on the rise. Since the 

parasite causes a dangerous disease – multilocular echinococcosis – studies of wild animals 

(intermediate and definitive hosts) are necessary to ascertain the situation in the field, forecast 

further spread of the disease and deploy preventive measures.  
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Rodents in Serbia are sporadically infected with Trichinella roundworms in the domestic 

and sylvatic cycles [91, 92]. Although rats are primarily infected, there is still debate whether 

they are reservoirs or victims of the disease; even if the latter is the case, they can still be 

infective if their corpses are eaten by pigs. Infected rats occur on farms where pigs are 

infected as well, and where dead animals are improperly disposed of so that rats can consume 

their remains [93, 94]. Rodents in general are vagile organisms that easily move from natural 

into urban environments and vice versa, emphasising the need to monitor Trichinella infection 

(especially near farms). Additionally, the example stresses the significance of proper disposal 

of dead animals and environmental protection, as the environment itself becomes a source of 

disease through human activity.  

Alaria alata is a fluke that ranges throughout Europe. Its definitive hosts are foxes, jackals 

and other carnivores that release the eggs of the parasite through faeces. In Serbia 

(Vojvodina), the parasite has been found in foxes [89]. Its first and second intermediate hosts 

are snails and tadpoles or frogs, respectively. However, this fluke uses many paratenic hosts, 

including reptiles, birds, wild and domestic pigs, rodents and humans [95]. Mesocercariae of 

A. alata were found in domestic pigs and wild boars in Vojvodina. Alariosis can occur in 

humans after eating the meat of infected pigs. Studies have shown that mesocercariae can also 

be found in rodents, who should be monitored for the presence of A. alata [97]. Since the life 

cycle of the parasite is closely tied to aquatic habitats, which are numerous in Vojvodina, 

there is a clear need to continually monitor the parasite fauna of wild animals including 

rodents. 

 

Table 1. An overview of helminth species registered in wild rodent populations in Serbia 
Parasite species Host Site Source 

TREMATODES 

Brachylaima sp. Apodemus agrarius Zasavica [6] 

Plagiorchis elegans A. agrarius 

Apodemus sp. 

Zasavica 

Kamarište 

[6] 

[7] 

Fasciola hepatica Spermophilus citellus Serbia [8] 

CESTODA 
Paranoplocephala 

omphalodes 

Arvicola amphibius Čelarevo [9] 

Cricetus cricetus Vojvodina (agrobiocoenoses) [10] 

Catenotaenia henttoneni Myodes glareolus Fruška gora [11] 

C. pusilla Mus musculus Belgrade [12] 

Skrjabinotaenia lobata Apodemus sylvaticus Zasavica [6] 

Hymenolepis 

asymmetrica 

M. glareolus Fruška gora [11] 

H. diminuta C. cricetus Vojvodina (agrobiocoenoses) [10] 

Rattus norvegicus Belgrade [13] 

S. citellus Serbia [8] 

H. fraterna A. sylvaticus Zasavica  [6] 

Apodemus sp. Kamarište [7] 

C. cricetus Vojvodina (agrobiocoenoses) [10] 

M. musculus Belgrade [12] 

R. norvegicus Belgrade [13] 

S. citellus Serbia [8] 

Rodentolepis straminea A. sylvaticus, A. agrarius, Microtus sp. Zasavica [6] 

Apodemus sp. Kamarište [7] 

C. cricetus Vojvodina (agrobiocoenoses) [10] 

Taenia crassiceps S. citellus Serbia [8] 

T. martis (larva) M. glareolus Fruška gora [11] 

Hydatigera taeniaeformis 

(Cysticercus fasciolaris 

larva) 

A. flavicollis Avala u.d. 

M. musculus Belgrade [12] 



Monographs of scientific conferences AMS SMS                          Volume 10, Number 1, 2021 

345 

 

Tetratirotaenia 

polyacantha (larva) 

M. glareolus Fruška gora [11] 

Mesocestoides lineatus 

(Tetrathyridium baillieti 

larva) 

C. cricetus Vojvodina (agrobiocoenoses) [10] 

M. glareolus Fruška gora [11] 

NEMATODA 

Trichuris muris 

(Trichocephalus muris) 

A. flavicollis 

 

Mountainous region of 

Serbia 

[14] 

Fruška gora [15] 

Obedska bara [16] 

 Avala, Liškovac [17] 

A. sylvaticus Sombor [18] 

Zasavica [6] 

A. amphibius  Čelarevo  [9] 

M. musculus Sombor [18] 

Belgrade [12] 

M. glareolus Fruška gora [19] 

R. norvegicus Belgrade [13] 

Capillaria (Aonchotheca) 

murissylvatici 

A. flavicollis Fruška gora [15] 

A. sylvaticus Zasavica [6] 

M. glareolus Fruška gora [19][11] 

Aonchotheca annulosa A. flavicollis Avala, Liškovac [17] 

Obedska bara [16] 

A. sylvaticus Zrenjanin [18] 

Eucoleus gastricus 

(Thominx gastrica) 

A. flavicollis Fruška gora [15] 

Calodium hepaticum 

(Capillaria hepatica) 

A. flavicollis Belgrade [20] 

Strongylus sp. (larva) R. norvegicus Belgrade [13] 

Boreostrongylus minutus A. amphibius  Čelarevo  [9] 

Heligmosomoides 

glareoli 

M. glareolus Fruška gora [19][11] 

H. polygyrus polygyrus A. flavicollis Mountainous region of 

Serbia 

[14] 

Fruška gora [15] 

Avala, Liškovac [17] 

Obedska bara [16] 

A. sylvaticus Kikinda, Sombor, Zrenjanin [18] 

Apodemus sp. Kamarište [7] 

M. musculus Sombor, Zrenjanin [18] 

Belgrade [12] 

M. glareolus Fruška gora [11] 

H. laevis A. amphibius Čelarevo [9] 

Microtus arvalis Kikinda, Sombor, Zrenjanin [18] 

H. travassosi C. cricetus Sombor, Zrenjanin [18] 

Vojvodina (agrobiocoenoses) [10] 

Heligmosomum 

costellatum 

A. amphibius Čelarevo [9] 

Microtus sp. Zasavica [6] 

H. mixtum A. amphibius Čelarevo [9] 

M. glareolus Fruška gora [19][11] 

Nippostrongylus 

brasiliensis 

R. norvegicus Belgrade [13] 

Syphacia agraria A. agrarius Sombor, Zrenjanin [18] 

Kamarište [7] 

S. arvicolae A. amphibius Čelarevo [9] 

S. frederici A. flavicollis Mountainous region of 

Serbia 

[14] 

Fruška gora [15] 
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Cer, Avala, Liškovac [17] 

Obedska bara [16] 

A. sylvaticus Kikinda, Sombor, Zrenjanin [18] 

Apodemus sp. Kamarište [7] 

S. muris R. norvegicus Belgrade [13] 

S. nigeriana M. arvalis Kikinda, Sombor, Zrenjanin [18] 

S. obvelata M. musculus Kikinda, Sombor, Zrenjanin [18] 

Belgrade [12] 

S. petrusewiczi A. amphibius Čelarevo [9] 

M. glareolus Fruška gora [19][11] 

S. stroma A. amphibius Čelarevo [9] 

A. flavicollis Mountainous region of 

Serbia 

[14] 

Fruška gora [15] 

Kamarište [7] 

Avala, Liškovac [17] 

Obedska bara [16] 

A. sylvaticus Kikinda, Sombor, Zrenjanin [18] 

Kamarište [7] 

M. glareolus Fruška gora [19][11] 

Syphacia sp. A. sylvaticus, Microtus sp. Zasavica [6] 

M. musculus Belgrade [12] 

Aspiculuris tetraptera A. flavicollis Fruška gora [15] 

M. musculus Kikinda, Sombor, Zrenjanin [18] 

Belgrade [12] 

M. glareolus Fruška gora [19][11] 

Heterakis spumosa A. agrarius Zasavica [6] 

Kamarište [7] 

A. sylvaticus Zasavica [6] 

A. amphibius Čelarevo [9] 

M. musculus Belgrade [12] 

Zasavica [6] 

R. norvegicus Belgrade [13] 

Rictularia proni A. agrarius Zasavica [6] 

A. flavicollis Mountainous region of 

Serbia 

[14] 

Fruška gora [15] 

Cer [17] 

M. glareolus Fruška gora [11] 

Gongylonema 

longispiculum 

S. citellus Serbia [8] 

Gongylonema sp. M. musculus Belgrade [12] 

Mastophorus muris M. musculus Belgrade [12] 

Streptopharagus kutassi S. citellus Serbia [8] 

ACANTHOCEPHALA 

Moniliformis 

moniliformis 

S. citellus 

A. flavicollis 

Serbia [8] 

[20] 

Macracanthorhynchus 

hirudinaceus 

S. citellus 

 

Serbia [8] 

 

 

Conclusion 

 

Forty-seven species of helminths from three phyla have so far been reported from Serbia. 

This total includes three species of flukes, 13 species of tapeworms, two species of spiny-

headed worms and 29 species of roundworms. Among tapeworms, H. fraterna was present on 

the highest number of sites and infected six host species. Among roundworms, the species 

that infected the most host species and occurred on the most sites was H. polygyrus. Two 
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more widely occurring roundworms were S. stroma (four host species, 12 sites) and S. 

frederici (three host species, 10 sites). Eleven parasite species are of medicinal and veterinary 

importance as potential sources of zoonoses. 

Endoparasites are an integral component of their hosts’ ecology and ethology. The 

significance of parasitological research comes from obtaining information on species ranges, 

infection intensity and parasite distribution, with special regard to species of medicinal or 

veterinary importance. Insight into the composition of endoparasite communities also 

contributes to knowledge on local and regional biodiversity. 

Increased contact between domestic and wild animals and man has led to parasite 

exchange, mostly from animals to humans but also vice versa. Serbian experts on animal and 

human health have collaborated with the EU, WHO and OIE to define priority zoonotic 

diseases: brucellosis, echinococcosis, rabies, Q fever, tularemia, avian influenza, West Nile 

fever and haemorrhagic fever with renal syndrome. Rodents are natural reservoirs for most of 

these diseases; determining the presence, distribution and prevalence of pathogens in rodents 

is a necessary step in defining epizootic areas and monitoring zoonoses. 

The distribution and prevalence of zoonoses does not simply reflect geographic and 

ecological circumstances, but also the level of dedication and resource allotment to disease 

prevention and control, both in infected human populations and their environment. The One 

Health approach connects information on infection prevalence in natural reservoirs, urban 

environment infection and human infection frequency with preventive and control measures 

such as education and diagnosis. 

The findings presented in this chapter highlight a need to continue and broaden 

helminthological research, with emphasis on regular monitoring of rodent parasites. The 

approach needs to be expanded by including new study sites, introducing methods that detect 

helminths outside the intestinal tract and considering invasive (Ondatra zibethicus) and 

potentially invasive (Myocastor coypus) host species. 

 

References 

 

1. Makdonald D, urednik. Enciklopedija sisara III. Novi Sad. Zmaj d.o.o.; Atlantis d.o.o.; 

2009. 

2. Vlasov E, Malisheva N, Krivopalov A. Helminth fauna of myomorph rodents (Rodentia, 

Myomorpha) in the Central Chernozem state nature reserve. Russ J Parasitol 

2015;4:2433. 

3. Hotez P, Fenwick A, Ray S, Hay S, Molyneux D.“Rapid impact” 10 years after: The first 

“decade” (2006–2016) of integrated neglected tropical disease control. PLoS Negl Trop 

Dis 2018;12 (5):e0006137. 

4. Medzhitov R, Schneider D, Soares M. Disease tolerance as a defense strategy. Science 

2012;335:936-941. 

5. Mikeš M, Habijan-Mikeš V, Mikeš B. Prikaz infestiranosti teriofaune endohelmintima u 

dolini reke Tise [A report of the endohelminth infestation of the theriofauna in the valley 

of the Tisa river]. Zbornik Matice srpske za prirodne nauke 1986;71:145-54. 

6. Bjelić-Čabrilo O, Čabrilo B, Popović E. Helminth fauna of rodents (Mammalia: 

Rodentia) from Zasavica (Serbia). Biologia Serbica 2013;35(1-2):43-7. 

7. Bjelić-Čabrilo O, Petrović A, Jurišić A, Čabrilo B, Tenji D,  vanović  . Ecto- and 

endoparasitic burden of Apodemus mice (Rodentia: Muridae) at hunting resort Kamarište 

(Serbia). In: 1st International Symposium on Veterinary Medicine (ISVM). Vrdnik, 

Serbia, 2015a. 



Monographs of scientific conferences AMS SMS                          Volume 10, Number 1, 2021 

348 

 

8. Šoti J, Mikeš M, Krsmanović L. Pregled dosadašnjih istraživanja, stanje proučenosti, 

problem i perspektive faunističkih istraživanja helminata tetrapoda iz slobodne prirode u 

SR Srbiji. Arch Biol Sci 1979; 28(1-2):59-68. 

9. Bjelić-Čabrilo O, Tenji D, Čabrilo B, Petrović A, Jurišić A. Helminthofauna of European 

water voles Arvicola amphibius L. 1758 from the Vojvodina Province (Serbia).In: 88th 

Annual Meeting of the German Society for Mammalian Biology. Giessen, Germany, 

2014. 

10. Bjelić-Čabrilo O, Novakov N, Ćirković M, Čabrilo B, Popović E, LujićJ. Helminth fauna 

and zoonotic potential of the European hamster Cricetus cricetus Linnaeus, 1758 in 

agrobiocoenoses from Vojvodina province (Serbia). Helminthologia 2015b; 52(2):139-

143. 

11. Bjelić-Čabrilo O, Kostić D, Popović E, Ćirković M, Aleksić N, Lujić J. Helminthofauna 

of the bank vole Myodes glareolus (Rodentia, Arvicolinae) on the territory of Fruska gora 

mountain (Serbia) – a potential source of zoonoses. Bulg J Agric Sci 2011; 17(6):829-

836. 

12. Kataranovski D, Vukićević-Radić O, Kataranovski M, Radović D, Mirkov  . 

Helminthfauna of Mus musculus Linnaeus, 1758 from the suburban area of Belgrade, 

Serbia. Arch Biol Sci 2008; 60(4):609-617. 

13. Kataranovski M, Mirkov I, Belij S et al. Intestinal helminth infection of rats 

(Rattusnorvegicus) in the Belgrade area (Serbia): the effects of sex, age and habitat. 

Parasite 2011; 18(2):189-196. 

14. Habijan-Mikeš V, Mikeš M. Nematode vrste Apodemus flavicollis Melch. 1884 brdsko-

planinskih područja Srbije. n:     Simpozijum o fauni Srbije, Uvodni referat i rezimei. 

Belgrade, 1989. 

15. Habijan-MikešV. Nematode vrste Apodemus flavicollis Melch. sa Fruške gore. Novi Sad. 

Univerzitet u Novom Sadu, Prirodno-matematički fakultet,  nstitut za biologiju; 1990.  

16. Čabrilo B, Jovanović V, Bjelić-Čabrilo O, Budinski  , Blagojević J, Vujošević M.  s there 

a host sex bias in intestinal nematode parasitism of the yellow-necked mouse (Apodemus 

flavicolis at Obedska Bara Pond (Serbia)? Helminthologia 2018; 55(3):247-250. 

17. Čabrilo B, Jovanović V, Bjelić-Čabrilo O, Budinski  , Blagojević J, Vujošević M. 

Diversity of nematodes in the yellow-necked field mouse Apodemus flavicollis from the 

Peripannonic region of Serbia. J Helminthol 2016; 90(1):14-20. 

18. Mészáros J. Structural and economic-geological significance of strike-slip faults in the 

Bakony Mts. Ann Report Geol Inst Hung 1983; 485-502.  

19. Bjelić-Čabrilo O, Popović E, Šimić S, Kostić D. Nematofauna of bank vole 

Clethrionomys glareolus (Schreber, 1780) from the area of Fruška gora MT (Serbia). 

ArchBiol Sci 2009; 61(3):555-561. 

20. Čabrilo B, Jovanović V, Budinski  , Blagojević J, Vujošević M, Bjelić-Čabrilo O. First 

report of Capillaria hepatica (Bancroft, 1893) in Apodemus flavicollis in Serbia. In: 

Third  nternational epizootiology days and XV Serbian epizootiology days. Niška spa, 

Serbia, 2013. 

21. Genov T. Хелминти на насекомояданите бозайници и гризачите в България 
[Helminths of insectivorous mammals and rodents in Bulgaria]. Sofia, Bulgaria. 

Publishing house of the Bulgarian academy of sciences; 1984. 

22. Daoust S, Rau M, McLauglin J. Plagiorchis elegans (Trematoda) induces immune 

response in an incompatible snail host Biomphalaria glabrata (Pulmonata: Planorbidae). 

J Parasitol 2012; 98(5):1021-1022. 



Monographs of scientific conferences AMS SMS                          Volume 10, Number 1, 2021 

349 

 

23. Zakikhani M, Smith J, Rau M. Effects of Plagiorchis elegans (Digenea: Plagiorchiidae) 

infection of Biomphalaria glabrata (Pulmonata: Planorbidae) on a challenge infection 

with Schistosoma mansoni (Digenea: Schistosomatidae). J Parasitol 2003; 89(1):70-75. 

24. Segade P, Crespo C, García N, García-Estévez J, Arias C,  glesias R. 

Brachylaimaaspersae n. sp. (Digenea: Brachylaimidae) infecting farmed snails in NW 

Spain: Morphology, life cycle, pathology, and implications for heliciculture. Vet Parasitol 

2011; 175:273-286. 

25. Gracenea M, Gállego L. Brachylaimiasis: Brachylaima spp. (Digenea: Brachylaimidae) 

metacercariae parasitizing the edible snail Cornu aspersum (Helicidae) in Spanish public 

marketplaces and health-associated risk factors. J Parasitol 2017; 103(5):440-450. 

26. Gérard C, Ansart A, Decanter N и сар. Brachylaima spp. (Trematoda) parasitizing Cornu 

aspersum (Gastropoda) in France with potential risk of human consumption. Parasite 

2020; 27(15):11. 

27. Ristić Z, Apić J, Božić D, Cincović M.  nfestation of small (Dicroceliumdendriticum) 

and large fluke (Fasciola hepatica) in two deer hunting grounds in the north-west of AP 

Vojvodina (Serbia). Contemp Agric 2011; 60(3-4):291-299. 

28. Pavlović M, Dakić Z, Milošević B, Korać M, Brmbolić B, Džamić A. Human case of 

fasciolosis in Serbia treated with triclabendazole. Humana fascioloza u Srbiji lečena 

triklabendazolom. Vojnosanit Pregl 2014; 71(2):202-206. 

29. Popa D, Jovanović  , Radenković D. Fasciola hepatica as uncommon cause of 

cholangitis. Endoscopy 2014; 46:E600. 

30. Valero M, Panova M, Comes A, Fons R, Mas-Coma S. Patterns in size and shedding of 

Fasciola hepatica eggs by naturally and experimentally infected murid rodents. J  

Parasitol 2002; 88(2):308-313. 

31. Magnanou E, Fons R, Feliu C, Morand S. Physiological responses of insular wild black 

rat (Rattusrattus) to natural infection by the digenean trematode Fasciola hepatica. 

Parasitol Res 2006; 99:97-101. 

32. Ménard A, Agoulon A, L'hostis M, Rondelaud D, Collard S, Chauvin A. 

Myocastorcoypus as a reservoir host of Fasciola hepatica in France. Vet Res 2001; 

32:499-508.  

33. Makarikov A, Tkach V, Bush S. Two new species of Hymenolepis (Cestoda: 

Hymenolepididae) from murid rodents (Rodentia: Muridae) in the Philippines. J Parasitol 

2013; 99(5):847-855. 

34. Foronda P, López-González M, Hernández M, Haukisalmi V, Feliu C. Distribution and 

genetic variation of hymenolepidid cestodes in murid rodents on the Canary Islands 

(Spain). Parasite Vector 2011; 4:185. 

35. Ondríková J, Miklisová D, Ribas A, Stanko M. The helminth parasites of two sympatric 

species of the genus Apodemus (Rodentia, Muridae) from south-eastern Slovakia. Acta 

Parasitol 2010; 55(4):369-378.  

36. Houéménou G, Bonou G, Tobada P, Karim I. Prevalence of helminths in rodents and 

shrews from Cotonou town, Benin. J Biodivers Environ Sci 2018; 12(6):21-29. 

37. Santalla F, Casanova J, Durand P, Vaucher C, Renaud F, Feliu C. Morphometric and 

genetic variability of Rodentolepis asymmetrica (Hymenolepididae) from the Pyrenean 

Mountains. J Parasitol 2002; 88(5):983-988. 

38. Haukisalmi V, Wickstörm L, Henttonen H, Hantula J, Gubányi A. Molecular and 

morphological evidence for multiple species within Paranoplocephala omphalodes 

(Cestoda, Anoplocephalidae) in Microtus voles (Arvicolinae). Zool Scr 2004; 33(3):277-



Monographs of scientific conferences AMS SMS                          Volume 10, Number 1, 2021 

350 

 

290. 

39. Vlasenko P, Abramov S, Bugmyrin S и сар.Geographical distribution and hosts of the 
cestode Paranoplocephala omphalodes (Hermann, 1783) Lühe, 1910 in Russia and 

adjacent territories. Parasitol Res 2019; 118:3543-3548. 

40. Murai E. The hamster (Cricetuscricetus L.), a new host of Paranoplocephalaomphalodes 

(Hermann, 1783) Lühe, 1910 (Cestoda, Anoplocephalidae). Parasit Hung 1970; 3:43-50. 

41. Haukisalmi V, Hardman L, Foronda P и сар.Systematic relationships of hymenolepidid 
cestodes of rodents and shrews inferred from sequences of 28S ribosomal RNA. ZoolScr 

2010; 39:631-641. 

42. Haukisalmi V, Ribas A, Junker K и сар. Molecular systematics and evolutionary history 

of catenotaeniid cestodes (Cyclophyllidea). Zool Scr 2017; 47(2):221-230. 

43. Torres J, Peig J, Eira C, Borrás M. Cadmium and lead concentrations in Skrjabinotaenia 

lobata (Cestoda: Catenotaeniidae) and in its host, Apodemus sylvaticus (Rodentia: 

Muridae) in the urban dumping site of Garraf (Spain). Environ Pollut 2006; 143:4-8. 

44. Hidalgo C, Miquel J, Torres J, Marchand B. Ultrastructural study of spermiogenesis and 

the spermatozoon in Catenotaenia pusilla, an intestinal parasite of Mus musculus. J 

Helminthol 2000; 74:73-81. 

45. Premaalatha B, Chandrawathani P, Tan P и сар.Taenia taeniaeformis in wild rats. Malays 

J Vet Res 2016; 7(1):21-23. 

46. Onoja R, Idika I, Ezeh I, Abiazute C. Histopathological detection of the larval stage of 

Taenia taeniaeformis (Strobilocerci) and its associated lesions in liver of laboratory rats: 

case report. Explor AnimMedical Res 2017; 7:1.  

47. Fitte B, Robles M, Dellarupe A, Unzaga J, Navone G. Taeniataeniaeformis larvae 

(Strobilocercusfasciolaris) (Cestoda: Cyclophyllidea) from commensal rodents in 

Argentina: potential sanitary risk. Mastozool Neotrop 2017; 24(1):227-233. 

48. Lavikainen A,  waki T, Haukisalmi V и сар. Reappraisal of Hydatigera taeniaeformis 

(Batsch, 1786) (Cestoda: Taeniidae) sensu lato with description of Hydatigera kamiyai n. 

sp. Int JParasitol 2016; 46(5-6):361-374. 

49. Heneberg P, Georgiev B, Sitko J, Literák  . Massive infection of a song thrush by 

Mesocestoides sp. (Cestoda) tetrathyridia that genetically match acephalic metacestodes 

causing lethal peritoneal larval cestodiasis in domesticated mammals. Parasite Vector 

2019; 12:230. 

50. Cho S, Kim T, Kong Y, Na B, Sohn W. Tetrathyridia of Mesocestoideslineatus in 

Chinese snakes and their adults recovered from experimental animals. Korean J Parasitol 

2013; 51(5):531-536. 

51. Wirtherle N, Wiemann A, Ottenjann M и сар. First case of canine peritoneal larval 

cestodosis caused by Mesocestoideslineatus in Germany. Parasitol Int 2007; 56:317-320. 

52. Zaleśny G, Hildebrand J. Molecular identification of Mesocestoides spp. from 

intermediate hosts (rodents) in central Europe (Poland). Parasitol Res 2012; 110(2):1055-

1061. 

53. Deplazes J, Eichenberger R, Grimm F. Wildlife-transmitted Taenia and Versteria 

cysticercosis and coenurosis in humans and other primates. Int J Parasitol Parasites Wildl 

2019; 9:342-358. 

54. Krücken J, Blümke J, Maaz D и сар. Small rodents as paratenic or intermediate hosts of 

carnivore parasites in Berlin, Germany. PLoS ONE 2017; 12(3):e0172829.  

55. Miller A. The role of rodents in the transmission of Echinococcusmultilocularis and other 



Monographs of scientific conferences AMS SMS                          Volume 10, Number 1, 2021 

351 

 

tapeworms in a low endemic area. Acta Uni Agric Suec 2016; 125:73. 

56. Ihama Y, Sato H, Makino Y, Kamiya H. Two Taenia species found in Japan, with new 

distribution record of Taeniapolyacantha Leuckart, 1856 (Cestoda: Taeniidae). Parasitol 

Int 2000; 48(4):303-306. 

57. Lewis J. Helminth parasites of British rodents and insectivores. Mammal Rev 1987; 17(2-

3):81-93. 

58. Feliu C, Renaud F, Catzeflis F, Hugot J, Durand P, Morand S. A comparative analysis of 

parasite species richnes of Iberian rodents. Parasitology 1997; 115:453-466.  

59. Klimpel S, Förster M, Günter S. Parasite fauna of the bank vole 

(Clethrionomysglareolus) in an urban region of Germany: reservoir of zoonotic metazoan 

parasites? Parasitol Res 2007; 102:69-75. 

60. Umur S, Moravec F, Gurler A, Bolukbas C, Acici M. First report on 

Aonchothecaannulosa Dujardin, 1845 (Nematoda, Capillariidae) in a Hamadryas baboon 

(Papiohamadryas) from a zoo in northern Turkey. J Med Primatol 2012; 41(6):384-7. 

61. Moravec F. Review of capillariid and trichosomoidid nematodes from mammals in the 

Czech Republic and the Slovak Republic. Acta Soc Zool Bohem 2000; 64(3):271-304. 

62. Rothenburger J, Himsworth C, Lejeune M, Treuting P, Leighton F. Lesions associated 

with Eucoleus sp. in the non-glandular stomach of wild urban rats (Rattusnorvegicus).Int 

J Parasitol Parasites Wildl 2014; 3(2):95-101. 

63. Pisanu B, Lebailleux L, Chapuis J. Why do Siberian chipmunks (Sciuridae) introduced in 

French forests acquire so few intestinal helminth species from native sympatric Murids? 

Parasitol Res2009; 104(3):709-714. 

64. Buńkowska-Gawlik K, Perec-Matysiak A, Burzyńska K, Hildebrand J. The molecular 

identification of Calodiumhepaticum in the wild brown rat (Rattusnorvegicus) in Poland. 

Acta Parasitol 2017; 62(4):728-732. 

65. Yadav S, Sathe P, Ghodke R. Hepatic capillariasis: A rare parasitic infection. Indian J 

Pathol Micr 2016; 59(1):124-125. 

66. Dubey A, Bagchi A, Sharma D, Dey A, Nandy K, Sharma R. Hepatic capillariasis- drug 

targets. Infect Disord Drug Targets 2018; 18:3-10. 

67. Wang Z, Lin X, Wang Y, Cui J. The emerging but neglected hepatic capillariasis in 

China. Asian Pac J Trop Biomed 2013; 3(2):146-147. 

68. Zaleśny G, Hildebrand J, Paziewska-Hariss A, Behnke J, Harris P. Heligmosomoides 

neopolygyrus Asakawa & Ohbayashi, 1986, a cryptic Asian nematode infecting the 

striped field mouse Apodemus agrarius in Central Europe. Parasite Vector 2014; 

7(1):457. 

69. Gregory R, Keymer A, Clarke J. Genetics, sex and exposure: the ecology of 

Heligmosomoides polygyrus (Nematoda) in the wood mouse. J Anim Ecol 1990; 

59(1):363-378. 

70. Durette-Desset M. Redescription оf Heligmosomoides travassosi Schulz, 1926 

(Nematoda: Heligmosominae), parasite ofCricetus cricetus L. (Cricetidae). AnnParasit 

1973; 48(3):483-488. 

71. Grzybek M, Bajer A, Bednarska M и сар.Long-term spatiotemporal stability and 

dynamic changes in helminth infracommunities of bank voles (Myodes glareolus) in NE 

Poland. Parasitology 2015; 142(14):1722-43. 

72. Sakka H, Henttonen H, Baraket G, Amel S, Michaux J. Phylogeography analysis and 

molecular evolution patterns of the nematode parasite Heligmosomum mixtum based on 



Monographs of scientific conferences AMS SMS                          Volume 10, Number 1, 2021 

352 

 

mitochondrial DNA sequences. Acta Parasitol 2015; 60(1):85-98. 

73. Janova E, Skoric M, Heroldova M, Tenora F, Fictum P, Pavlik I. Determinants of the 

prevalence of Heligmosomum costellatum (Heligmosomidae: Trichostrongyloidea) in a 

common vole population in southern Moravia, Czech Republic. J Helminthol 2010; 

84:410-414.  

74. Yildiz K,  avu o lu K. A scanning electron microscope examination of Heligmosomum 

costellatum. Turk J Vet Anim Sci 2004; 28:569-573. 

75. Asakawa M. A checklist of nematode parasites of the microtine genera (Arvicolinae: 

Rodentia) throughout the World excluding Japan.J Rakuno Gakuen Uni 2019; 44(1):35-

76. 

76. Anderson R. Nematode parasites of vertebrates. Their development and transition. 2nd 

edition. Wallingford/New York. CABI Publishing; 2000. 

77. Stewart A, Lowe A, Smales L и сар.Parasitic nematodes of the genus Syphacia Seurat, 

1916 infecting Muridae in the British Isles, and the peculiar case of Syphaciafrederici. 

Parasitology 2018; 145:269-280. 

78. Shimalov V, Shimalov V. Helminth fauna of the red squirrel (Sciurusvulgaris Linnaeus, 

1758) in Belorussian Polesie. Parasitol Res 2002; 88:1008. 

79. Omer S, Alghamdi J, Alrajeh A, Aldamigh M, Mohammed O. Morphological and 

molecular characterization of Aspiculuristetraptera (Nematoda: Heteroxynematidae) 

from Mus musculus (Rodentia: Muridae) in Saudi Arabia. Bioscience Rep 2020; 

40(12):BSR20203265. 

80. Hall M. Nematode parasites of mammals of the orders Rodentia, Lagomorpha and 

Hyracoidea. Proc US National Museum 1916; 50:1-258. 

81. Asakawa M, Tenora F. A checklist of epidemiology of nematode parasites of the genus 

Apodemus(Murinae: Rodentia) throughout the world excluding Japan.J Rakuno Gakuen 

Uni 1996; 20(2):181-213. 

82. Craig L, Kinsella J, Lodwick L, Cranfield M, Strandberg J. 

Gongylonemamacrogubernaculum in captive African squirrels (Funisciurus substriatus 

and Xeruserythropus) and lion-tailed macaques (Macaca silenus). JZoo Wildlife Med 

1998; 29(3):331-337. 

83. Da Costa Cordeiro H, de Vasconcelos Melo F, Guerreiro Giese E, dos Santos J. 

Gongylonema parasites of rodents: a key to species and new data on 

Gongylonemaneoplasticum. J Parasitol 2018; 104(1):51-59. 

84. Alden K. Helminths of the opossum, Didelphisvirginiana, in Southern Illinois, with a 

compilation of all helminths reported from this host in North America. J Helminthol Soc 

Wash 1995; 62(2):197-208. 

85. Rojas M, Del C, Digiani M. First record of Mastophorusmuris (Gmelin, 1790) 

(Nematoda: Spiruroidea) from a wild host in South America. Parasite 2003; 10(4):375-

378. 

86. Werteheim G. Cuticular markings in species differentiation of Streptopharagus 

(Nematoda-Spiruroidea) parasitic in rodents. Ann Parasitol Hum Comp 1993; 68(1):49-

60. 

87. Mas-Coma S, Esteban J. Nuevos datos sobre las helmintofaunas parásitas de 

micromamíferos en las islas Pitiusas. I Nematodos Boll Soco Hist Nat Balears 1983; 

27:165-180. 

88. Lotfy W. Neglected rare human parasitic infections: Part III: Acanthocephaliasis. 

Parasitol United J 2020; 13(3):145-150. 



Monographs of scientific conferences AMS SMS                          Volume 10, Number 1, 2021 

353 

 

89. Miljević M, Bjelić-Čabrilo O, Simin V, Čabrilo B, Lalošević D. Significance of the red 

fox as a natural reservoir of intestinal zoonozes in Vojvodina, Serbia. Acta Vet Hung 

2019; 67(4):561-571. 

90. Umhang G, Bastid V, Avcioglu H и сар.Unravelling the genetic diversity and relatedness 
of Echinococcusmultilocularis isolates in Eurasia using the EmsB microsatellite nuclear 

marker. Infect Genet Evol. Manuscript in preparation. 

91. Pozio E. The broad spectrum of Trichinella hosts: From cold- to warm-blooded animals. 

Vet Parasitol 2005; 132:3-11. 

92. Pozio E, Rinaldi L, Marucci G и сар.Hosts and habitats of Trichinella spiralis and 

Trichinella britovi in Europe. Int J Parasitol 2009; 39:71-79. 

93. Schad G, Duffy C, Leiby D, Murrell K, Zirkle E. Trichinella spiralis in an agricultural 

ecosystem: transmission under natural and experimentally modified on-farm conditions. J 

Parasitol 1987; 73(1):95-102. 

94. Stojčević D, Zvicnjak T, Marinculic A и сар.The epidemiological investigation of 

Trichinella infection in brown rats (Rattus norvegicus) and domestic pigs in Croatia 

suggests that rats are not a reservoir at the farm level. J Parasitol 2004; 90(3):666-670. 

95. Wasiluk A. Alaria alata infection - threatening yet rarely detected trematodiasis. J Lab 

Diagnost 2013; 49(1):33-37. 

96. Gavrilović P, Pavlović  , Todorović  . Alaria alata mesocercariae in domestic pigs and 

wild boars in South Banat, northern Serbia. Comp Immunol Microb 2019; 63:142-144.  

97. Shimalov V. Helminth infections of the brown rat (Rattus norvegicus Berkenhout, 1769) 

in the biocoenoses of South-West Belarus. J Parasit Dis 2017; 41(2):599-601. 

 

Prof. dr Olivera Bjelić Čabrilo 

Department of Biology and Ecology, Faculty of Sciences 

2 Trg Dositeja Obradovića Sq. 

21000 Novi Sad 

olivera.bjelic-cabrilo@dbe.uns.ac.rs 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:olivera.bjelic-cabrilo@dbe.uns.ac.rs

