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          Title of Research Project:      “Epidemiological and Ultrastructural Study of       

Trematode Parasites of Domestic Ruminants in 

Southern Rajasthan.” 

 

          Name of the Principal Investigator:      Dr. (Ms.) Gayatri Swarnakar 

The present work may be summarized as under: 

1. The ruminants of Southern Rajasthan such as sheep, goats, cows and buffaloes are 

found to be infected with different trematode parasites.  

2. The infection of trematode parasites are so severe that the ruminants become 

debilitated; the milk production, quality of meat and wool become very low and poor. 

3. Trematode parasites form an important group of economically important parasites. 

4. Epidemiological and ultrastructural study of trematode parasites of domestic ruminants 

in Southern Rajasthan has great significance from medico-veterinary stand point.  

5. The live trematode parasites were collected from infected liver and rumen of the 

freshly slaughtered ruminants such as buffaloes and sheep at local zoo abattoir and 

meat market of different villages of five districts namely; Udaipur, Rajsamand, 

Chittorgarh, Dungarpur and Banswara, of southern Rajasthan from April 2013 to 

March 2017. 

6. The pathogenic trematode parasites such as Paramphistomum cervi, Gastrothylax 

crumenifer, Cotylophoron cotylophorum, Orthocoelium scoliocoelium, Calicophoron 

calicoform, Fasciola hepatica and Fasciola gigantica were observed in ruminants of 

southern Rajasthan. 

7.  The cleaned live digenetic trematodes were divided in to four groups Viz. I group, II 

group, III group and IV group.  

 I group - Identification of the species trematode:   Trematode were fixed in AFA 

fixative for making whole mounts.  

 II group - Histological study with Light Microscope (LM):   Trematodes were fixed 

in Bouin’s fixative for 24 hrs.  
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 III group - Ultrastructural study by Scanning Electron Microscope (SEM): Full 

or different parts of trematode parasites were fixed in a fixative of 3.5% 

glutaraldehyde in 0.2 M sodium cacodylate buffer for 2-6 hrs. at 4˚C. 

  IV group - Ultrastructural study by Transmission Electron Microscope (TEM): 

Longitudinal and transverse sections (1.0 mm in size) of trematode parasites were 

fixed in a fixative of 3.5% glutaraldehyde in 0.2 M sodium cacodylate buffer for 2-6 

hrs. at 4˚C. 

8. Epidemiological studies showed species-wise prevalence among district in domestic 

ruminants were 40.14%.  

9. Present research work revealed that infection of trematode parasites increases with 

moderate temperature, high rainfall, and high humidity.  

10. This shows the highest infestation was found in August month because this month has 

a favorable temperature, humidity, and rainfall for growing population of trematode 

parasites and spread infestation of trematode parasites in domestic ruminants.  

11. Seasonal prevalence revealed that rainy season was more favourable season for 

spreading infection in ruminants of southern Rajasthan. 

12. Light microscopic (LM) study revealed following observations in different tissues: 

i. The general structure of tegument of trematode parasites contains; basement 

membrane, basal lamina, longitudinal muscles, circular muscles, spinous or absence 

of spines and tegument cells.  

ii. The reproductive system of trematode parasites consists of ovary, reproductive ducts 

and Mehlis’ and Vitelline glands.  

iii. Mature vitelline cells contribute precursor protein to egg-shell of trematode parasites, 

while the remaining cytoplasm of mature cell provides energy for the embryonating 

eggs. The genital pore and genital suckers are well developed. 

iv. Testes of trematodes show different position and shape. Male reproductive ducts  in 

mature worm the epithelial lining is thin, flat almost without brush border and also its 

musculature appeared thin and without clear distinction into longitudinal and circular 

muscles because its  lumen have full of sperms. 
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v. Prostate gland open into pars prostatica, its single kind of cells are large in size and 

number and full of secretory material, secretion discharge in the lumen of pars 

prostatica to give nourishment to sperms. 

13.   Ultrastructural study by SEM of surface topography of trematode parasites revealed   

following observations:-  

i. The amphistome trematode bearing only 2 types of papillaes unlike above 

observations. Papillaes greatly increase the surface area of tegument which helps in 

consuming nutrients and respiration. Diversity in the surface ultrastructure is 

significant with regards to the adaptation of the trematode parasites amphistomes. 

ii. The most unbelievable surface topography features of adult F. gigantica and hepatica 

are the presence of uneven surface with alternating surface folds armed with spines.  

iii. The presence of three types of sensory papillae indicated specialization of the 

tegumental functions like improving excretion, absorptive capacity and increasing 

ionic and osmoregulation in the tegumental surface.  

iv. In adult liver fluke F. gigantica, the tegumental spines on the surface may help 

movement of the fluke in the bile ducts of the liver, while the large muscular ventral 

suckers help it to remain attach to the wall of the bile ducts and probably prevent the 

parasite displacement from the host and may further provide resistance to the worm 

and prevents the dislodgement of the parasite from the bile ducts during the flow of 

bile juices.  

14. Ultrastructural study by TEM of trematode parasites revealed following observations: 

i. The body tegument is composed of an external syncytial layer, musculature, and an 

inner layer containing tegumental cells.  

ii. Tegument of F. gigantica and F. hepatica exhibited tegumental outer parts of ridge 

and pits in the tegument layer first syncytium zone and high concentration of 

glycogen granules and lysosomes in the tegument layer present in second basal 

lamina. Numerous pointed and comb-like spines are present in the tegument.  

iii. The oral, posterior and ventral suckers hold elevation of numerous short tubercles and 

show pits and plateau with the layer of glycocalyx and secretory bodies on the surface 

syncytium in the same way as tegument. But posterior sucker has less number of 

folding on its outer surface.  
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iv. The lymph system of digenetic trematodes on the other hand shows abundant lipid 

globules. The association of mitochondria displaying myelinated inclusions with lipid 

globules suggests the occurrences of some lipid metabolism in the tissue. 

v. Ultrastructure of reproductive system shows that internal lining is syncytial in nature 

like the tegument. The syncytial epithelial of the female reproductive system is devoid 

of T1 bodies, glycocalyx and some receptors, but contains abundant mitochondria, 

lysosomes multivascular bodies, Golgi complex, GER, SER, and free ribosomes 

which are missing in the surface syncytium,  

vi. The ovary is surrounded externally by parenchymetic cells and lymphatic vessels, 

which are filled with glycogen, mitochondria, solitary lipid droplets and circular & 

longitudinal fibrous muscles. Four different stages of germinal cells such as the 

oogonia, maturing primary, secondary oocytes and mature oocytes forming the 

subsequent stages of maturation and of continuously increasing size are observed in 

all trematode parasites.  

vii. The vitelline cells exhibited nucleus, GER and the cell accumulates food reserves in 

the form of lipids, glycogen and yolk bodies. The vitelline cell thus first takes up the 

function of protein secretion and subsequently that of food storage. 

viii. Testicular-development and spermatogenesis in adult trematode were observed; many 

mature sperms, closely associated with the sustentacular cells, were seen in the testes. 

The general pattern of spermatogenesis consists of 32 spermatozoa generated by 

single spermatogonia. 

ix. The presence of well-developed GER, Golgi complexes and other organelles in 

prostate gland are clear evidence that the cells are involved in a regular production of 

secretory material. This lends support from the presence of secretory material.  

 

 

 

 

 


