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ABSTRACT: In present study, the prevalence of monieziosis infections was determined in Soviet Merino sheep 

and risk factors associated therewith was identified in Astrakhan, a region of traditional development of 

sheep farming located in the south of the European part of Russia. One thousand five hundred Soviet Merino 

sheep, different in age and sex, from different districts in the Astrakhan region, were examined using the 

Fülleborn's technique for detection of eggs of genus Moniezia in fecal samples. Histological sections of gravid 

proglottids were stained for histological and Scanning Electron Microscopy (SEM) examination. It was found 

that monieziosis was recorded (26.46 %) among the examined sheep. Moniezisois was found more prevalent 

in grazing female (41.52 %) and young sheep (35.61 %). The highest incidence of monieziosis in Soviet 

Merino sheep was found in spring (37.02 %). By histological and SEM examination, the gravid proglottids of 

genus Moniezia, showing several compartments inside it containing several eggs and the proglottids 

containing bilateral genital pores and craspedote.  
 

Keywords: Astrakhan, Cestode, Fecal examination, Merino sheep, Monieziosis.  

Abbreviations: SEM: Scanning Electron Microscopy; H&E: hematoxylin and eosin.  
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INTRODUCTION 

 

Sheep breeding leads in terms of variety of products and is a priority development branch of agriculture in the south of 

Russia. The Soviet Merino is a fine-wool sheep breed with a high yield of high-quality fleece and meat (Ciani et al., 2015). 

It is grown throughout Russia especially in the Astrakhan Region, southern Russia (Deniskova et al., 2018). Huge damage 

to livestock in Russia and other countries is caused by intestinal helminthiases, especially Anoplocephalatoses, which are 

widespread on the territory of Russia; in some regions of the country, the infection rate of animals reaches 60 % – 100 % 

(Belova, 2011; Gorlov et al., 2016; Abdelhamid et al., 2021), and this health-problem decreases efficiency of animal 

production especially in small farm systems (Charlier et al., 2020).   

Monieziosis is helminthiasis of domestic and many wild ruminants, caused by cestodes of the genus Moniezia of the 

family Anoplocephalidae, as a parasite in the small intestine (Diop et al., 2015; Jalajakshi et al., 2016; Shangaraev et al., 

2018). Monieziosis caused by Moniezia expansa and Moniezia benedni belongs to the most frequently occurring pasture 

helminthes of ruminant with worldwide distribution (Guo, 2017). Monieziosis constitutes a major problem in sheep raising 

countries as it cause great economic damage (Thooyavan et al., 2018; Sharma et al., 2020; Alfatlawi et al., 2021). 

Infection of sheep with monieziosis causes many negative consequences, including a delay in the growth and 

development of young animals, a decrease in the productivity of adults (Abdelhamid et al., 2021), and with a high 

intensity of invasion, the animal mortality is often observed (Hakhbiev et al., 2020). In heavy infection with genus 

Moniezia, the intestine of sheep becomes solid mass by the parasite; this causes diarrhea and thriftiness. The infection 

leads to loss of meat production and the wool, and then death. In addition, the outbreaks of enterotoxaemia may occurred 

due to parasitism (Uzal and Songer, 2008).   

Knowledge of the zonal features of the epizootology of invasive diseases and the life cycle of their pathogens is the 

most important condition for effective therapeutic and prophylactic antiparasitic measures (Shangaraev et al., 2018). The 

purpose of present research was to study the monieziosis infection rate, for the first time, in Soviet Merino sheep in the 

Astrakhan region, based on the results of the fecal samples study in relation to possible risk factors. Histological staining 

and Scanning Electron Microscopy (SEM) was used for illustration the internal morphology of the gravid proglottids and 

eggs of genus Moniezia.  
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MATERIALS AND METHODS 
 

Study population and sample collection 

For monieziosis infection screening, a total of 1500 fresh fecal samples of Soviet Merino sheep of different age and 

sex from different districts and farms of the Astrakhan region, southern Russia, were collected from April 2019 to April 

2020. Fecal samples were collected rectally and stored in sealed plastic bags at chilling temperature prior to 

transportation to the Department of Parasitology, Faculty of Veterinary Medicine, Astrakhan State University.  

 

Parasitological examination 

In the laboratory, the fecal samples in the containers were stirred with a glass rod, 1 g each, were weighed, and then 

analyzed using the Fülleborn's flotation technique (Gałęcki et al., 2015). The presence of genus Moniezia eggs was 

observed under the microscope.  

 

Staining identification and SEM Study 

The gravid proglottids of genus Moniezia were collected from feces of the studied Merino sheep and fixed in 10 % 

neutral phosphate-buffered formalin and processed for histological examination and then stained with hematoxylin and 

eosin (H&E). For SEM, gravid proglottids were placed into a small amount of saline buffer, and then were fixed overnight in 

cold 2.5 % glutaraldehyde in a 0.1 M sodium cacodylate buffer at pH 7.4. Then, they were dehydrated in a graded ethanol 

series and dried using CO2 in an Emitech K850 critical point dryer. After being mounted on metal stubs, specimens were 

coated with gold/palladium in a Quorum Technologies SC7640 sputter coater and examined with a JEOL JSM 5400 LV 

Scanning Electron Microscope 15-25 KV and photographed (Yildiz, 2007). 

 

Ethical regulation of the study 

The study was carried out in accordance with the standards of humane treatment of animals and is based on the EU 

directive (86/609/EEC) and the Helsinki Declaration. The samples were collected in accordance with ethical animal 

guidelines and regulations set by the animal care committee of the Faculty of Veterinary Medicine, Astrakhan State 

University, and were in accordance with the internationally accepted principles animal care and use. 

 

RESULTS 

 

The results in Table 1 showed that 397 (26.46 %) of the Soviet Merino sheep’s fecal samples were diagnosed positive for 

infection with monieziosis. The percentages of monieziosis infection according to the age of sheep were 35.61 % and 

22.12 % in young and adult, respectively. The ovine moniezisois was found more prevalent in grazing female sheep 

(41.52 %) than grazing male sheep (13.85 %). The highest incidence of monieziosis in Merino sheep was found in spring 

(37.02 %), followed by autumn (30.28 %), summer (19.86 %) and the lowest was noticed in winter (22.65 %). 

The eggs of the genus Moniezia appear to be cuboid, containing a pear-shaped apparatus (Figure 1). The emergence 

of gravid proglottids of the genus Moniezia is spontaneously excreted in the faeces of sheep (Figure 2). Gravid proglottids 

of the genus Moniezia, histologically, show several compartments within them containing several eggs (Figure 3). Eggs of 

the genus Moniezia are hidden by a thick layer of subshell droplets and contain a pear-shaped apparatus and tiny hooks 

inside (Figure 4). On SEM examination, several eggs of the genus Moniezia accumulated within the gravid proglottids is 

shown in Figure 5, and proglottids containing bilateral genital pores and craspedot is presented in Figure 6.  

 

Table 1 - Effect of age, sex and season on prevalence of monieziosis of infected Soviet Merino sheep in the Astrakhan 

region. 

Factor No. examined No. infected % 

Prevalence 1500 397 26.46 

Age    

Immature (<2 years) 483 172 35.61 

Mature (>2 years) 1017 225 22.12 

Sex    

Male 816 113 13.85 

Female 684 284 41.52 

Season    

Winter  256 58 22.65 

Summer 584 116 19.86 

Spring  343 127 37.02 

Autumn 317 96 30.28 
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Figure 1 - A fecal sample containing an egg of the genus 

Moniezia. 

Figure 2 - The emergence of gravid proglottids of the 

genus Moniezia, which are spontaneously excreted in 

the faeces of sheep. 

  

Figure 3 - Histological cross-section (H&E stain) of a gravid 

proglottid of the genus Moniezia showing several 

compartments within it containing eggs. 

Figure 4 - Eggs of Moniezia spp: a. Eggshell, b. The 

intrathecal membrane, c. Onchospheric membrane, d. 

Onhocsphers, e. Hooks, f. Pear-shaped apparatus. 

  

Figure 5 - Scanning electron microscopy of gravid 

proglottids of genus Moniezia, showing an accumulation of 

several eggs inside. 

Figure 6 - SEM of gravid proglottids of genus Moniezia 

showing bilateral genital pores and craspedot. 
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DISCUSSION 

 

Monieziosis in sheep and goats could be considered as the most important parasitic diseases (Ismailov et al., 2011; 

Abdelhamid et al., 2021). The current study proved the detection of monieziosis infection, for the first time, in Soviet 

Merino sheep in the Astrakhan region with percentages reaching 26.46 %. This is close to the results of Belova (2011), 

who recorded the rate of occurrence of sheep monieziosis (29.84 %) in Samara region, Southern Russia, as well as the 

results being consistent with those of Pavlović et al. (2017), who reported the rate of sheep monieziosis (26.77 %) in 

Vojvodina, Northern Serbia. Boyko et al. (2016) reported monieziosis of sheep (25.5 %) and (28 %) in Dnipropetrovsk and 

Odessa region of Ukraine, respectively. Present result was lower than that recorded by Shangaraev et al. (2018), who 

reported that small ruminants were infected with monieziosis by 52.7 % in the Republic of Tatarstan, Shamkhalov et al. 

(2015) in Dagestan which was 68.7%, and Memmedov (2009) 65.5 % in Sherur Region of Azerbaijan. Bashtar et al. 

(2011) recorded a higher rate of sheep monieziosis (74 %) in Egypt, whereas present result was higher than that, Shah et 

al. (2018) reported with 3.49 % in Kashmir, India. The prevalence variation of monieziosis infection in sheep between the 

prevalence in different studies may be attributed to change in the environmental factors, the type of rearing, regional 

differences, seasons, age, sex, hygiene; number of samples screened and control measures, where sheep raised on high 

protein diet developed resistance to parasitic gastroenteritis (Shamkhalov et al., 2015). In addition, the changes in 

climatic condition may affect the degree of infection. The present study reveals that monieziosis were 35.61 % more 

prevalent in lamb. This result is in agreement with the study of Believ and Ataev, (2011), in the southeast of Northern 

Caucasus, who reported prevalence of genus Moniezia 66.7 % and 21.6 % for lamb and adult sheep, respectively. 

Similarly, Shamkhalov et al. (2015) reported 79.6 % in lambs and 62.4 % in adult animals. Lambs are more susceptible 

than adult to Monezia expansa infection and massive infection causes diarrhea and reduced weight gain (Elliott, 

1986).Young animals are more vulnerable to intestinal parasites due their weaker immunological response. This can be 

linked to weaning stress, fat reserves or inadequate nutrition and low live weight (Hart, 2011). Older animals recover from 

parasitic infection more quickly as the immunity of the host increases with age. The adults might have also acquired 

immunity due to frequent exposure and there is tendency for them to expel the ingested parasites eggs infection (Alade 

and Bwala, 2015). 

Present result showed that gender variation in the occurrence of sheep monieziosis. Prevalence of monieziosis was 

higher in ewe (41.52 %) than in ram (13.85 %). These findings were similar to that concluded by Dappawar et al. (2018). 

The higher prevalence in females was attributed to lowered resistance of female animals due to their reproductive events 

and insufficient/unbalanced diet against higher needs (Zvinorova, et al., 2016). Seasonal variation revealed highest 

prevalence of sheep monieziosis in spring (37.02 %) followed by autumn (30.28 %), this in accordance with Ismailov et al. 

(2011). 

Herbivorous animals become infected with monieziosis in the pasture when soil orbited mites, infected with 

cysticercoids, the larvae of genus Moniezia, enter the digestive tract with grass. The seasonal dynamics of sheep 

monieziosis correlates with the periods of activity of orbited mites (Shodmonov, 2017). The indicators of the population of 

pastures with orbited mites and their infestation with cysticercoid depend on climatic and weather conditions and the 

degree of infestation with monieziosis of grazed animals. The number of orbited mites on grazing decreases in winter and 

summer and increases in spring and autumn, which determines the timing of infection of sheep with monieziosis.  A 

significant increase in the number of mites in the southern regions of Russia has been recorded (Nikitin et al., 2013). 

 

CONCLUSION 

 

Monieziosis was reported in this study, for the first time, in Soviet Merino sheep in Astrakhan region, Southern Russia. 

Monieziosis was recorded (26.46 %) among the examined sheep. Age, sex and season represent a risk factor for 

infection. The present study reveals that monieziosis were 35.61 % more prevalent in lamb. The ovine moniezisois was 

found more prevalent in grazing female sheep (41.52 %) than grazing male sheep (13.85 %). The highest incidence of 

monieziosis in Merino sheep was found in spring (37.02 %), followed by autumn (30.28 %), and summer (19.86 %), and 

the lowest was noticed in winter (22.65 %). By histological and SEM examination, the gravid proglottids of genus 

Moniezia, showing several compartments inside it containing several eggs and the proglottids containing bilateral genital 

pores and craspedote. Future studies are required to evaluate the parasitic dynamics and the impact on production on 

Soviet Merino sheep. 
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