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ABSTRACT 

 

Paramphistomatidae are the most important trematods of rumen and 

reticulum in ruminants. They elapse their maturity period in rumen and 

reticulum and have no changes in these organs and risk for host. But there 

are larval forms of these trematods in small intestine while generate 

pathologic changes there. During study about helminthes of small ruminant 

at Serbia were performed in period   between 2009 and 2019. After 

histological determination, we concluded that occurred paramphistomided 

belonging to the species Paramphistomum cervi and Paramphistomum 

microbotrium P.cervi has been found in sheep and cattle in Serbia, but 

during our examination P.cervi and P.microbotrium was first time occurred 

at goats. 

 

Key words: paeramphistomidae, small ruminants, Paramphistomum cervi,  

Paramphistomum microbotrium   

 

INTRODUCTION 

 

 Way of breeding of sheep and goats had prerequisite to a lot of 

infections especially parasitoses. They are usually kept under extensive 

conditions and graze or brows on any land that is not being cultivated. 

Pasture breeding make possible contact within small ruminants and eggs, 

larvae stages and intermediate host of parasites. In pasture breed condition 

helminth infection are common especially during late spring and autumn 

months (Pavloviš et al.2012). Research of goats and sheep parasites were 

made sistematic during last 20 years in Serbia, especially in period   between 
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2011 and 2019,  and we have more new data about them. During that study 

investigations performed in the hilly areas of Serbia (Šar Planina, Stara 

Planina) (Pavloviš et al.1995, 2015a), south, south east and west part of 

Serbia, (Pavloviš et al.2013a,b, 2018a), at Timok District (Iliš,1990, Iliš i 

sar.1991Pavloviš et al.2011), Belgrade area (Pavloviš et al.2011,2012) 

Vojvodina (Pavloviš et al.2018b) and South Kosova (Milanoviš et al.2018). 

In our paper we presented results of occurrence of platyhelminth infection 

with specially care to platyhelminth of genus Paramphistomidae.   

 

MATERIALS AND METHODS 

 

 During study we collected fecal samples and examinations were 

performed using standard coprological technique with saturated NaCl 

solution and sedimentation (Euzeby,1981, Pavloviš i Rogoţarski,2017). 

Eggs per gram count (EPC) and degree of infection we assessed by 

McMaster technique where EPC of 50-700 eggs we treated like low rate of 

infection, to 1100 like moderate and up 1100 like high. At same time we 

performed  post-mortem examination of dead or slaughtered animals. Found 

parasits we collected, preservated and determinate by morphological 

characteristic. Determination of parasites and parasites eggs we performed 

by keys given by Euzeby (1981).   

 Found paramphistomidae parasites were fixed in 10% buffered 

formalin and prepare to histological examination. Selected parasites were 

embedded in paraffin, sectioned medio-sagittal to 5-6 micrometers, and 

stained with hematoxylin-eosin. Identification of these flukes was originally 

based on morphological criteria established by Näsmark (1937). These 

criteria were later revised by Eduardo (1982a). Identification is based o the 

morphology of the acetabulum, pharynx, terminal genitalium, tegumental 

papillae, and internal organs of flukes. 

 Determination of species we performed based the morphological 

characteristic as observed of acetabulum and the genital atrium at 

histological cuts of parasites. The acetabulum was examined for 

determination of genera and the genital atrium and acetabulum for 

determination of Paramphistomidae species. The dorsal part of the 

acetabulum was characteristic. The dorsal circular muscle was divided into 
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two parts, the dorsal exterior circular muscle series 1 and the dorsal exterior 

circular muscle series 2. These circular muscle layers are used for the 

determination of the genus Paramphistomum. The ventral exterior circular 

muscle series, the ventral interior circular muscle series, the radial muscle 

fibers, the external longitudinal and median circular muscle series of the 

acetabulum specifically identified the parasites species (Vujiš 1965, 

Vishnyakov 1980). 

 

RESULTS AND DISCUSSION 

 

 During our examination Paramphistomum species were occurred at 

11.24% of examined goats and 12.48% sheep. Two paramphistomum species 

were established P.cervi and P. microbothrium. P.cervi was most abundant 

then P. microbothrium. Number of P.cervi found in sheep was average 

197.96 ± 521.850 and 73.31± 281.612 in goats. Number of P. microbothrium 

found in sheep was average 201.96 ± 321.850 and 59.31± 281.612 in goats. 

The highest infection in the sheep infected with Paramphistomum spp. was 

found during the summer (July to August) (6.7, 2 %) and followed by the 

autumn seasons (November to October). 

 According to Eduardo (1982a) the body surface of P. cervi is lacking 

tegumental papillae, the genital opening of P. cervi is of gracile type. 

According to the literature, the genital atrium of P. cervi is located at the 

level of the posterior part of the oesophagus (Willmoth, 1950), which is more 

posterior than in flukes studied by us. The genital atrium of P. cervi is 

located at the level of the posterior part of the oesophagus and the absence of 

tegumental papillae observed in P. cervi is just a normal morphological 

variation seen in one species. These entire morphological characteristic we 

occurred during our determination of occurred paramphistomides to 

concluded that was Paramphismoumu cervi. 

 At P. microbothrium dorsal part of the acetabulum was characteristic. 

The dorsal circular muscle was divided into two parts, the dorsal exterior 

circular muscle series 1 and the dorsal exterior circular muscle series 2. 

These circular muscle layers are used for the determination of the genus 

Paramphistomum . The ventral exterior circular muscle series, the ventral 

interior circular muscle series, the radial muscle fibers, the external 
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longitudinal and median circular muscle series of the acetabulum specifically 

identified the parasites as P. microbothrium (Vishnyakov, 1980; Samnaliev, 

1981). 

 At numerous infected animals during necropsy (or post mrtal 

examination at slaughter house) we found visible lesions include muscular 

atrophy, subcutaneous edema, accumulation of fluid in body cavities and 

duodenal mucosa superior portion thickening, Bloody mucus in intestinal 

and sometimes, ulcer and hemorrhage have been recorded in the bowel 

mucosa. The largest number of adult parasites of both species was found in 

the rumen and, to a lesser extent in the omasum and reticulum. At the the 

rumen - primary site of infestation, we occurred destruction of the papillae as 

well as hyperplasia of the epithelium and inflammatory reaction with the 

lymphocytes, similar to that described by Singh et al (1984), Pavloviš et al. 

(2007) and Seck et al. (2007). 

 Young parasites were found attached just distal to the pylorus, with 

the wall and folds so thickened that the intestinal lumen was almost 

completely occluded. In those places they looked like brownish-pink cluster 

in the mucosa of the duodenum. In the mucosa we had a visible erosions and 

minor haemorrhages and the intestinal content was discoloured red.  In those 

places serosa was reddened, blood vessels enlarged and prominent. Within 

the pale areas there were irregular patches up to 1mm in diameter.   

 Although infections with trematodes are less frequent, related to 

gastrointestinal helminths, they can also cause serious health problems, 

including fasciolosis and distomatosis (Pavlovic et al., 2007). 

Paramphistomiasis is a seldom-reported platyhelminth infection in ruminants 

(Horak 1971, Silvestre et al.2000) . The development of Paramphistomum 

sp. includes an intermediate host – a snail of the genus Bulinus (Soulsby 

1977) After the ingestion of the metacercaria by the final host, the 

development is completed after the passage through the rumen, abomasum, 

and small intestine (Vujiš, 1965). The prepatent period is 8 week in cattle 

and 10 week in sheep (Rangel-Ruiz et al., 2003) and under normal 

conditions, the complete infection cycle takes 3-4 month. The disease is 

characterized by sporadic epizootics with acute parasitic gastroenteritis, 

followed by high morbidity and mortality of predominantly young animals 

(Seck et al., 2007).  



The Balkans Scientific Center of the Russian  

Academy of Natural Sciences 

  
66 

 
  

 Infections of paramphistomidae are worldwide spread, especially at 

Africa countries and East Asia (Sissay et al.2007, Seck et al.2007). In 

Southern and Eastern Europe, the species Paramphistomum microbothrium, 

P.cervi and P. ichikawai (Horak, 1971, Kotrlá and  Kotrlý 1982, 

Vishnyakov, 1980, Silvestre et al.2000) have been recorded in domestic and 

wild ruminant. In Serbia, P.cervi has been found in sheep and cattle and 

P.microbothrium has been found in sheep and cattle as well as in deer and 

red deer (Vujiš and Petroviš, 1971, Pavloviš et al., 2007,2012a).   

 

CONCLUSIONS 

 

 During our study performed in 2009-2019 were occurred two 

Paramphistomum species were occurred at 11.24% of examined goats and 

12.48% sheep. P.cervi was most abundant then P. microbothrium. In Serbia, 

P.cervi and P. microbothrium has been found in sheep and cattle, but during 

our examination both species of paramphistomidae was first time occurred at 

goats. 
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