
 J Vet Res 70, 209-214, 2026 

DOI:10.2478/jvetres-2026-0037 

The yearly pattern of Ashworthius sidemi Schulz, 1933 

infection in cervids: a 10-year study in southern Poland 

and northern Slovakia 

Jerzy Kowal1, Anna Wyrobisz-Papiewska1, Weronika Rynkiewicz1, Marek Wajdzik2,  
Paweł Nosal1 

1Department of Zoology and Animal Welfare, University of Agriculture in Kraków, 30-059 Kraków, Poland 
2Department of Forest Biodiversity, University of Agriculture in Kraków, 31-425 Kraków, Poland 

anna.wyrobisz-papiewska@urk.edu.pl 

 

Received: December 29, 2025  Accepted: June 24, 2026 

Abstract 

Introduction: The widespread distribution of the blood-sucking parasitic species Ashworthius sidemi among cervids 

highlights the need for increased understanding of how to prevent its transmission to livestock. Such knowledge should include 

detailed data on its life cycle, which may provide insights into the pattern of invasion and guide control measures. Material and 

Methods: Adult and subadult specimens of A. sidemi were obtained by necropsy examinations of 108 naturally infected cervids 

between 2011 and 2021. The month of host collection was used to divide the obtained data into two periods of the year: warm 

(May to October) and cold (November to March). The differences in the overall mean intensity of infection within a particular 

month and between periods were statistically analysed. Molecular analyses were conducted to confirm species identification. 

Results: A total of 16,574 specimens were found. The mean intensity of infection for adults and for subadults differed significantly, 

both within a particular month and between the two periods of the year (P-value < 0.01). Correspondence analysis revealed two 

distinct groups based on the month of collection from the host and the increased occurrence of adults and/or subadults in the 

abomasum. The occurrence of adult specimens was the greatest during the warm periods of the year, with their first appearance 

recorded in May. Conclusion: Although infection intensity remains relatively stable throughout the year, eggs shedding may be 

influenced by the occurrence of adults, what depends on the period of the year. 
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Introduction 

Ashworthius sidemi Schulz, 1933 was originally 

described in sika deer (Pseudaxis hortulorum, syn. 

Cervus nippon) from the mainland of north-eastern Asia 

(22). However, it has since spread to various European 

regions and been identified in most wild ruminant host 

species (4, 5). This invasive species is assumed to be 

capable of infecting domestic ruminants grazing in areas 

shared with wild hosts (5). Experimental studies have 

shown that sheep are particularly susceptible to  

A. sidemi infection (13). Therefore, understanding how 

to prevent transmission of this parasite to livestock is 

crucial (4, 11). Ashworthius sidemi, like Haemonchus 

contortus, belongs to the Strongylida order, the 

Trichostrongyloidea superfamily and the Haemonchinae 

subfamily (1). The life cycle of A. sidemi should be 

thoroughly studied, including the conditions affecting its 

development, in a manner similar to how the life cycle of 

closely related species such as Haemonchus contortus has 

been studied, because it also parasitises domestic ruminants 

(2). The specific objective of the present study was to 

demonstrate whether the pattern of A. sidemi invasion 

can be characterised based on post mortem examinations 

of infected cervids. 

Material and Methods 

Necropsy examination and parasite 

identification. Adult and subadult specimens of 

Ashworthius sidemi were obtained from the abomasum 

contents and washings of the abomasal mucosa of 

naturally infected hosts (n = 108). Necropsy 

examinations were conducted over the period from 2011 

to 2021 on 65 roe deer, 37 red deer and 6 fallow deer. 
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These hosts were harvested during hunting seasons or 

collected as roadkill following parasitological 

procedures (10), with a modification involving the use 

of 1 mm mesh sieve for rinsing of abomasal contents. 

The origin of the hosts was restricted to southern Poland 

and northern Slovakia, regions characterised by  

a temperate, warm and transitional climate where the 

range of mean annual precipitation is approximately 

550–1400 mm in Małopolskie voivodeship and 600–

1700 mm in adjacent areas of Slovakia. All hosts were 

categorised based on the month of parasite collection 

and subsequently divided with reference to that month 

into periods according to the average daily air 

temperature. The months from April to October were 

classified as the warm period (with an average 

temperature of 8.8–17.9℃ and initial temperature of 

5.5℃ at the turn of March and April), while the months 

from November to March were classified as the cold 

period (with an average temperature of −1.5–4℃ and 

initial temperature of 6.9ºC at the turn of October and 

November). 

The main distinguishing features for identifying  

A. sidemi were the shape, length and size of the 

oesophageal tooth (4, 22). To differentiate adults from 

subadults, all males and females were categorised based 

on body length (9). Specimens were mounted on glass 

slides in glycerol jelly or lactophenol (7) and subjected 

to detailed morphological analyses. The following 

characteristics were inspected: the development of the 

bursa copulatrix and the proportion of ventral to lateral 

lobes, the stage of sclerotisation of spicules for males; 

and the development of the ovijector, the proportion of 

ovijector length to body width at the vulva region, the 

number of eggs in the oviducts and presence of vulva 

sealing after copulation for females. During the 

necropsies, specimens of other members of the 

Haemonchinae subfamily, Haemonchus contortus, were 

also collected and identified (14). 

Molecular analysis. Genomic DNA was extracted 

from a morphologically analysed Ashworthius sidemi 

nematode (a single female specimen from a red deer) 

using a method based on the Sherlock AX kit (A&A 

Biotechnology, Gdańsk, Poland), with additional 

mechanical lysis of the sample performed using  

a scalpel. 

The second internal transcribed spacer (ITS-2) of 

the ribosomal DNA (rDNA) was used as the target to 

define a specific marker. This spacer and partial flanking 

5.8S and 28S regions were amplified using the  

5′-TGTGTCGATGAAGAGCGCAG-3′ forward and  

5′-TGGTTAGTTTCTTTTCCTCCGC-3′ reverse 

primers. The PCR mix was comprised of 25 μL of PCR 

Mix Plus (A&A Biotechnology), 0,2 μM of each primer 

and 5 μL of genomic DNA. The PCR conditions were as 

follows: a single step of pre-denaturation at 94°C for  

120 s; 10 cycles of 94°C for 15 s, 47°C for 30 s and 72°C 

for 1 min; 30 cycles of 94°C for 15 s, 56°C for 30 s and 

72°C for 1 min; and a final extension at 72°C for 5 min. 

The purified PCR products were sequenced (Macrogen, 

Amsterdam, the Netherlands), analysed with the CLC 

Main Workbench 22 package (Qiagen, Hilden, 

Germany), and compared with sequences available in 

GenBank using the BLAST program (rRNA/ITS 

database). The new nucleic acid sequence was deposited 

in GenBank. 

Statistical analysis. The differences in the overall 

mean intensity of infection (i.e. both adults and 

subadults) within a particular month and between 

periods of the year were analysed using the non-

parametric Kruskal–Wallis ANOVA in the Statistica 

package v. 13 (Dell, Round Rock, TX, USA). The same 

analysis was performed to compare the mean intensity 

of infection exclusively for adults and exclusively for 

subadults. 

Correspondence analysis was conducted using 

Centurion XVIII software (Statgraphics, The Plains, 

VA, USA) to analyse the relationship between the period 

of the year and the increased occurrence of adults or 

subadults of Ashworthius sidemi in the abomasum of 

infected hosts. The mean intensity of infection for adults 

and subadults within a particular month was used as the 

measure characterising the association between the rows 

and columns in the contingency table. 

Results 

Necropsy examination and parasite 

identification. The results of the necropsies are 

summarised in Table 1. A total of 16,574 specimens of 

Ashworthius sidemi were found, comprising 6,594 

adults and 9,980 subadults. Notably, more than two-

thirds of the total specimens (11,489) were collected 

during the cold season, with subadults predominating 

(9,016). The majority of specimens were recorded in 

hosts sampled in December and January, when the 

monthly subtotals were 5,203 and 4,302, respectively. In 

addition to A. sidemi, 866 specimens of Haemonchus 

contortus were identified. Co-infection with both 

parasite species was observed in 16 hosts, including  

1 red deer and 15 roe deer. The intensity of A. sidemi 

invasion varied among host species and ranged between 

2 and 1,600 in roe deer, 2 and 390 in fallow deer and  

1 and 1765 in red deer, with mean intensities of 181, 93 

and 118, respectively. 

For female specimens of A. sidemi, body length was not 

a reliable criterion for distinguishing adults from subadults, 

as some very small individuals were already fully mature and 

classified as adults. This phenomenon was particularly 

prominent in specimens collected from roe deer during the 

warm period of the year (May to August). Exceptionally 

small and thin specimens were also observed in red deer 

harvested in December. Conversely, subadults collected 

from roe deer in January were notably long and thick. 

Molecular analysis. Molecular analysis confirmed 

the morphologically based species identification. The 

newly obtained sequence (GenBank accession  

No. PX735851) showed 99.44–100% similarity to the 
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reference species (A. sidemi OM443078.1 and 

EF467325.1). 

Statistical analysis. No significant differences in 

the overall mean intensity of infection within a particular 

month or between periods of the year, were noted. 

However, the mean intensities of infection only for 

adults and only for subadults differred significantly both 

month-to-month and inter-period at P-value < 0.01. 

Both the correspondence map (Fig. 1) and the 

mosaic plot (Fig. 2) explain almost 100% of the 

variability amongst the rows and columns. The 

correspondence analysis divided the month of host 

collection and the increased occurrence of adults and/or 

subadults in the abomasum into two clearly distinct 

groups (Fig. 1). Based on the results, it can be stated that 

the occurrence of Ashworthius sidemi adult specimens 

was greatest during the warm period of the year. The 

distance between October and adults on the 

correspondence map is the shortest (Fig. 1), indicating 

that this month was most strongly associated with their 

presence in the host abomasum. Other months (i.e. May, 

June, July, August and September) showed a weaker 

association. In the case of subadults, their occurrence in 

the cervid abomasum was clearly linked to all months in 

the cold period of the year, among which January 

showed the strongest association, as the distance 

between cross and square is the shortest (Fig. 1). 

However, the distance observed for November appears 

comparable. 

The increased occurrence of Ashworthius sidemi 

adult specimens during the warm period of the year was 

also evident in the mosaic plot (Fig. 2). The plot shows 

that adults first appeared in May and their proportion 

became greater in June and July. This dominance was 

most pronounced in July, as indicated by the largest area 

corresponding to adults. In August, the proportion of 

adults was nearly equal to that of subadults, after which 

it gradually increased again from September to October. 

At the beginning of the cold period of the year (i.e. in 

November), subadults began to dominate to varying 

degrees, ultimately peaking in March. 

 
 

Table 1. Specimens of Ashworthius sidemi derived from cervids during post mortem examinations 

 

Period Necropsy month 
Hosts with 

infection (n) 

Hosts with co-

infection (n) 

Mean intensity of 

infection 

Adult-parasite 

mean intensity  
Subadult-parasite mean intensity  

Hot May 7 3 106 87 32 

Hot June 10 3 95 94 1 

Hot July 6 1 200 200 2 

Hot August 9 3 176 107 105 

Hot September 6 - 42 35 12 

Hot October 7 1 51 56 7 

Cold November 11 - 174 60 161 

Cold December 24 3 217 175 143 

Cold January 26 1 165 19 162 

Cold March 2 1 40 0 40 

 

 

 

 
 

Fig. 1. Connection between the period of the year and the increased occurrence of adults and/or subadults of Ashworthius sidemi in the abomasa of 
infected cervid hosts (symmetric map of the correspondence analysis). Red crosses – type of specimens; yellow squares – months from the 

warm period of the year (V – May, VI – June, VII – July, VIII – August, IX – September and X – October); blue squares – months from the 
cold period of the year (I – January, III – March, XI – November and XII – December 
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Fig. 2. Relationships between the particular month and proportions of adults and of subadults of Ashworthius sidemi in the abomasa of infected 

cervid hosts. Length of the rectangles corresponds to the strength of the correlation; width corresponds to the number of observations. III – 

March; V – May; VI – June; VII – July; VIII – August; IX – September; X – October; XI – November; XII – December; I – January 
 

Discussion 

The morphological identification of Ashworthius 

sidemi Schulz, 1933 was formerly complicated by the 

occurrence of Ashworthius gagarini Kostyaev, 1969 in 

nematode systematics. Initially, two species of the 

Ashworthius genus were recorded in cervids in Europe: 

A. sidemi and A. gagarini (9). Morphological differences 

between the species were minor and included 

dimensions, arrangement and proportions of certain 

structures, e.g. uterine branches, vulva and bursal rays. 

However, Dróżdż et al. (5) and Ferté et al. (8) concurred 

that the description of A. gagarini was in fact  

a description of subadult A. sidemi. Thus, in European 

cervids there is only one species of the genus causing 

infections, A. sidemi, and its detailed descriptions allow 

adults to be accurately distinguished from subadults. 

The intensity of infection remained relatively 

constant throughout the year, as no statistically 

significant differences were observed; however, 

seasonal variation occurred in the proportions of 

subadults and adults, which varied with the period of the 

year. The presence of adults was associated with the 

warm period of the year (from April to October), 

whereas subadults were more commonly observed 

during the cold period (from November to March). 

Considering the near-total dominance of adults observed 

in June and July, it can be assumed that cervid 

acquisition of invasive larvae at the end of winter and 

during spring (from February to April) either did not 

occur or occurred only on a limited scale. This is likely 

because of the prepatent period, which lasts 

approximately two months in the warm period of the 

year and up to four months in the cold period (15). The 

subadults observed in May were likely remnants of the 

autumn infection. Those appearing in July were third-

stage larvae collected in May or June. The number of 

eggs cannot be directly inferred from the number of 

females, but rather depends on external factors, both 

endogenous and exogenous. Although July, August and 

October corresponded to larger proportions of adults, 

linking these periods to greater egg production and to 

egg shedding increase is speculative. During the 

remainder of the year, egg shedding is likely to be 

drastically reduced; however, because larval stages and 

egg shedding were not directly observed, this 

interpretation is also speculative. It may be hypothesised 

that a self-cure phenomenon could potentially contribute 

(in November), but further research including 

coproscopic investigation would be needed to 

substantiate this. 

The results above are consistent with those 

obtained from marals observed in the natural habitat of 

Ashworthius sidemi (15, 20). Adult specimens were 

found in abomasum at the end of the winter; however, 

they were not observed around December and January, 

suggesting that a self-cure phenomenon likely occurred 

in the autumn.  

Our predicted peak of egg shedding coincides with 

that observed in marals in coproscopic studies conducted 

in the Altai region (6). The same authors reported a sharp 

decline in the number of eggs shed in November and 

December, which may suggest a similar timing of self-

cure. Slightly different results were obtained by 

Magdálek et al. (16) in molecular studies of larvae 

recovered from fallow deer faeces. They indicate that 

under the climatic conditions of Central Europe, egg 

shedding remains stable from April to January, 

reflecting a shift in the seasonal pattern under the new 

conditions of A. sidemi occurrence. In contrast, our 

findings demonstrate that such a shift does not occur in 

the studied cervid hosts. 

Ashworthius sidemi has never been detected in 

necropsy studies of domestic ruminants in Europe, 

which may suggest an absence of transmission from 

cervid hosts. To date, its presence has only been reported 
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in molecular analyses of faecal nematode larvae samples 

(18). However, we concur with Rehbein et al. (21) that 

definitive evidence of transmission should be based on 

the recovery of the parasite during necropsy. 

Our results, together with those of Lyubimov (15) 

and Ovcharenko (20), may explain why the A. sidemi 

invasion has not penetrated domestic ruminant 

populations. The period of increased parasite egg 

production in cervids does not coincide with their 

presence on pastures used by domestic ruminants, 

limiting the possibility of indirect transmission via 

shared grazing areas. Considering that red deer are the 

principal host of A. sidemi, the primary risk is associated 

with roe deer populations that occur in areas of 

permanent sympatry with red deer (23). Under the 

traditional grazing schedules of the temperate-climate 

zone (mid-April to mid-October, or mid-May to mid-

September in mountain regions), this risk remains low. 

However, ongoing climate change – with its associated 

extension of the vegetation and, consequently, grazing 

periods – may substantially increase the potential for 

transmission. Prolonged grazing not only elevates the 

probability of A. sidemi infection but is also 

epizootiologically unfavourable, as it intensifies the 

spring emergence of Haemonchus sp. infections. 

When comparing our results with those 

extrapolated by Hoberg (11) from domestic hosts for 

Haemonchus contortus, it can be inferred that the 

observed intensities of A. sidemi infection are unlikely 

to substantially affect morbidity or mortality in native 

cervids. The typical hosts of A. sidemi are Asiatic 

cervids, primarily the sika deer (Cervus nippon 

Temminck, 1838) (5). Consequently, among European 

species, infection levels in red deer are expected to be 

comparatively lower because of the close phylogenetic 

relationship between the parasite’s original and novel 

host species (21). In roe deer, however, the parasite–host 

association is evolutionarily more recent, which likely 

contributes to the higher infection intensities observed. 

European bison (Bison bonasus) is a protected and 

conservation-relevant species in which A. sidemi 

infection has been documented in Poland. The first case 

was reported in a free-living herd in the Bieszczady 

Mountains in south-eastern Poland (5), and was 

followed by detection in a captive herd in the Białowieża 

Forest in the north-east of the country (4). Over the 

years, a evident increase in intensity of infection was 

observed, which was later followed by a gradual decline 

(3, 12). This trend is probably associated with the 

progressive adaptation of the host population to the 

novel parasite. Among other free-ranging ungulates,  

the Tatra chamois (Rupicapra rupicapra tatrica) may be  

a species for which A. sidemi has high pathogenic 

potential, given that infection would represent  

a completely novel parasite–host relationship (11). 

Although A. sidemi infection has not yet been detected 

in the Tatra chamois, it has been recorded in Alpine 

chamois introduced to lower-montane areas (17, 19). 

This pattern may reflect ecological constraints limiting 

spillover, potentially reinforced by the seasonality of  

A. sidemi egg shedding and the only partial overlap 

between the vertical habitat ranges of red deer and the 

Tatra chamois. 

Conclusion 

The results of the present study demonstrate that the 

pattern of Ashworthius sidemi invasion can be reliably 

characterised through necropsy examinations of infected 

cervids. Infection intensity remained stable throughout 

the year, with seasonal variation occurring only in the 

proportion of adults versus that of subadults. These 

findings suggest that egg shedding followed a pattern 

similar to that observed in cervids from endemic regions. 

Limited temporal overlap between periods of peak 

shedding in cervids and the presence of domestic 

ruminants on shared pastures may partially explain the 

absence of A. sidemi transmission to those ruminants. 

The seasonality of A. sidemi egg production in cervid 

hosts has practical implications for the translocation of 

domestic ruminants, as it reduces the sensitivity of 

coproscopic detection. The predominance of subadult 

stages during the colder months would likely further 

decrease diagnostic efficiency, making coproscopic 

examinations of translocated or imported animals during 

winter largely ineffective because of near-zero or 

substantially reduced egg-per-gram values. 

Conflict of Interests Statement: The authors declare 

that there is no conflict of interests regarding the 

publication of this article. 

 

Financial Disclosure Statement: This research was 

supported by the funds for the statutory activities of  

the University of Agriculture in Krakow. 

 

Animal Rights Statement: None required. 

 

CRediT Authorship Contribution Statement: Jerzy 

Kowal: research concept and design, collection and 

assembly of data, data analysis and interpretation, 

critical revision of the article. Anna Wyrobisz-

Papiewska: research concept and design, data analysis 

and interpretation, writing the article. Weronika 

Rynkiewicz: data analysis and interpretation, critical 

revision of the article. Marek Wajdzik: collection and 

assembly of data, critical revision of the article. Paweł 

Nosal: critical revision of the article, final approval of 

the article. 

References 

1. Anderson R.C., Chabaud A.G., Willmott S.: Nematode Parasites 

of Vertebrates: Their Development and Transmission, second 

edition. CABI Publishing, Wallingford, UK, 2000. 



214 J. Kowal et al./J Vet Res/70 (2026) 209-214 

 

2. Besier R.B., Kahnx L.P., Sargison N.D., Van Wyk J.A.: Chapter 

Four - The Pathophysiology, Ecology and Epidemiology of 

Haemonchus contortus Infection in Small Ruminants. Adv 

Parasitol 2016, 93, 95–143, doi: 10.1016/bs.apar.2016.02.022. 

3. Demiaszkiewicz A. W., Lachowicz J., Osińska B.: Ashworthius 

sidemi (Nematoda, Trichostrongylidae) in wild ruminants in 

Białowieza Forest. Pol J Vet Sci 2009, 12, 385–388. 

4. Dróżdż J.: Influence of the migration of animals on formatting of 

their parasitofauna (in Polish). Med Wet 2000, 56, 154–157. 

5. Dróżdż J., Demiaszkiewicz A.W., Lachowicz J.: Ashworthius 

sidemi (Nematoda, Trichostrongylidae) a new parasite of  

the European bison Bison bonasus (L.) and the question of 

independence of A. gagarini. Acta Parasitol 1998, 43, 75–80. 

6. Efremova E.A., Marchenko V.A., Udaltsov E.A.: 

Распространение и сезонно-возрастные особенности 

зараженности маралов гельминтами подотряда Strongylata  

в Республике Алтай (Distribution and seasonal and age-related 

patterns of Strongylata helminth infection in marals in the Altai 

Republic – in Russian). Vestn NGAU 2018, 2018, 81–90. 

7. Falniowski A.: Techniki Zbioru Utrwalania i Konserwacji 

Zwierząt (Techniques of collecting, fixation and preservation of 

animal specimens – in Polish). Wydawnictwo Uniwersytetu 

Warszawskiego, Warsaw, Poland, 2007, pp. 272–273. 

8. Ferté H., Cléva D., Depaquit J., Gobert S., Léger N.: Status and 

origin of Haemonchinae (Nematoda: Trichostrongylidae) in deer: 

a survey conducted in France from 1985 to 1998. Parasitol Res 

2000, 86, 582–587, doi: 10.1007/pl00008534. 

9. Ferté H., Durette-Desset M.: Rédescription d’Ashworthius sidemi 

Schulz, 1933 et d’A. gagarini Kostyaev, 1969, (Nematoda, 

Trichostrongylidea) parasites de Cervidae (Redescription of 

Ashworthius sidemi Schulz, 1933 and of A. gagarini Kostyaev, 

1969 – in French). Bull Mus Natl Hist Nat 1989, 11, 69–77. 

10. Hansen J., Perry B.: The epidemiology, diagnosis, and control of 

helminth parasites of ruminants, fourth edition. International 

Laboratory for Research on Animal Diseases, Nairobi, Kenya, 

1994, pp. 76–80. 

11. Hoberg E.P., Kocan A.A., Rickard L.G.: Part 2: Endoparasites, 

Chapter 8, Gastrointestinal Strongyles in Wild Ruminants.  

In: Parasitic Diseases of Wild Mammals, second edition, edited 

by W.M. Samuel, M.J. Pybus, A.A. Kocan. Iowa State University 

Press, Ames, IA, USA, 2001, pp. 216–220. 

12. Kołodziej-Sobocińska M., Pyziel A.M., Demiaszkiewicz A.W., 

Borowik T., Kowalczyk R.: Pattern of parasites egg shedding by 

European bison (Bison bonasus) in the Białowieża Primeval 

Forest, Poland. Mamm Res 2016, 61, 179–186, doi: 

10.1007/s13364-016-0270-4. 

13. Kotrlá B., Kotrlý A., Kozdon O.: Studies on the specificity of the 

nematode Ashworthius sidemi Schulz, 1933. Acta Vet Brno 1976, 

45, 123–126. 

14. Lichtenfels J.R., Pilitt P.A., Hoberg E.P.: New morphological 

characters for identifying individual specimens of  

Haemonchus spp. (Nematoda: Trichostrongyloidea) and a key to 

species in ruminants of North America. J Parasitol 1994, 80, 107–

119, doi: 10.2307/3283353. 

15. Lyubimov M. P. Болезни пантовых оленей (Diseases of deer in 

velvet antler farming). In: Пантовое оленеводство и болезни 

пантовых оленей (Velvet antler deer farming and diseases of 

deer in velvet antler farming – in Russian). Mezhdunarodnaya 

kniga, Moscow, Russia, 1950, pp. 225–230. 

16. Magdálek J., Bourgoin G., Vadlejch J.: Non-native Nematode 

Ashworthius sidemi currently dominates the abomasal parasite 

community of cervid hosts in the Czech Republic. Front Vet Sci 

2022, 9, 862092, doi: 10.3389/fvets.2022.862092. 

17. Magdálek J., Kasič V., Ilgová J., Škorpiková L., Vadlejch J.: 

Seasonal dynamics and potential interactions of haematophagous 

abomasal nematodes in two chamois populations in the Czech 

Republic. BMC Vet Res 2025, 21, 1–18, doi: 10.1186/s12917-

025-04992-6. 

18. Moskwa B., Bień J., Cybulska A., Kornacka A., Krzysiak M., 

Cencek T., Cabaj W.: The first identification of a bloodsucking 

abomasal nematode Ashworthius sidemi in cattle (Bos taurus) 

using simple polymerase chainreaction (PCR). Vet Parasitol 2015, 

211, 106–109, doi: 10.1016/j.vetpar.2015.04.013. 

19. Nosal P., Kowal J., Wyrobisz-Papiewska A., Chovancová G.: 

Ashworthius sidemi Schulz, 1933 (Trichostrongylidae: 

Haemonchinae) in mountain ecosystems – a potential risk for the 

Tatra chamois Rupicapra rupicapra tatrica (Blahout, 1971/1972). 

Int J Parasitol Parasites Wildl 2021, 14, 117–120, doi: 

10.1016/j.ijppaw.2021.01.010. 

20. Ovcharenko D.A.: Сезонная динамика и развитие Ashworthius 

sidemi (сем. Trichostrongylidae), Oesophagostomum radiatum  

и O. venulosum (сем. Strongylidae) пятнистого оленя (Seasonal 

dynamics and development of Ashworthius sidemi (fam. 

Trichostrongylidae), Oesophagostomum radiatum and  

O. venulosum (fam. Strongylidae) of the axis deer – in Russian). 

Parazitologiya 1968, 5, 470–474. 

21. Rehbein S., Velling M., Visser M., Heurich M., Hamel D.: 

Successful establishment of Ashworthius sidemi in red deer 

(Cervus elaphus) in Germany, with a summary of worldwide  

A. sidemi records. Eur J Wildl Res 2025, 71, 1–15, doi: 

10.1007/s10344-024-01882-4. 

22. Schulz R.S.: Ashworthius sidemi n.sp. (Nematoda, 

Trichostrongylidae) aus einem Hirsch (Pseudaxis hortulorum) 

(Ashworthius sidemi sp. nov. (Nematoda, Trichostrongylidae) 

from a deer (Pseudaxis hortulorum) – in German). Zeitschr 

Parasitenk 1933, 5, 735–739. 

23. Wyrobisz-Papiewska A., Kowal J., Rynkiewicz W., Wajdzik M., 

Lesiak M., Nosal P.: Distinct habitats as a determinant of roe deer 

Capreolus capreolus L. abomasal nematode compound 

community. Sylwan 2025, 169, 84–93, doi: 

10.26202/sylwan.2024053. 

  

 


