OCCURRENCE OF FASCIOLIOSIS IN CATTLE AT COMPANIGONJ UPAZILA IN NOAKHALI DISTRICT OF BANGLADESH
ABSTRACT

            The study was carried out to assess the clinical occurrence of fascioliosis in cattle at Companigonj Upazila in Noakhali District of Bangladesh from 20th December’08 to 15th February’09. Confirmatory diagnosis was made by coproscopical examination (Direct smear & Sedimentation). Coproscopical examination of 106 cattle were randomly selected and about 33.95% of infected cattle showed  Fasciola gigantica infection, of which 13.20% male and 20.75% female were infected. The result of this observation indicates that there is a marked pattern of Fasciola gigantica infection in both sexes. From this result it’s proved that female are more susceptible than males. Relatively young animals were more susceptible than adult. It was recorded  47.23% at 1.3-2 years old, 33.34% at 3-4 years old, 11.12% at 4-5 years old and 8.34% at 5-6 years old cases were affected by fascioliosis. Local breeds were more infected (63.89%) than cross bred cattle (27.78%). Low land grazed animals were more susceptible (80.56%) than plane land grazed animals (19.45%). 
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1. INTRODUCTION: 
Parasitism is one of the major problems lowering livestock productivity round the globe (Vercruysse and Claerebout, 2001). The significance of helminthes infections is increased manifold in developing nations like Bangladesh where a considerable number of  population is rural  depending upon livestock for their earnings and where parasitism acts as a serious nuisance for livestock economy (Chaudhry et al., 1984). Among helminth infections, fascioliosis commonly called as liver fluke disease is of paramount importance due to its wider spectrum of definitive hosts (Rondelaud et al., 2001 D. Rondelaud, P. Vignoles, M. Abrous and G. Dreyfuss, The definitive and intermediate hosts of Fasciola hepatica in the natural watercress beds in central France, Parasitol. Res. 87 (2001), pp. 475–478. View Record in Scopus | Cited By in Scopus (13)Rondelaud et al., 2001) causing acute and chronic infections (Sampaio-Silva et al., 1996). The disease is predominantly caused by Fasciola (F.) hepatica (Trematoda: Fascioliadae) and/or F. gigantica (Soulsby, 1987). The former has a cosmopolitan distribution while later is most widely distributed (30–90%) species in cattle of tropical regions ([Soulsby, 1987] and [Torgerson and Claxton, 1999]) like Bangladesh (Chowdhury et al., 1994), India (Ratnaparkhi et al., 1993), Pakistan (Shiekh, 1984), Iraq (A-Al-Bayati et al., 1991) and Turkey (El-Meterawy and Vurusaner, 1993). Acute fasciolosis can directly or indirectly cause huge economic losses ([Chick et al., 1980], [Spithill et al., 1997] and [Schweizer et al., 2005]) in terms of anaemia due to its ability to suck 0.2–0.5 ml of blood per day per animal (Dawes and Hughes, 1970) and decrease in total proteins specifically hypoalbuminaemia (Soulsby, 1987) while chronic fascioliosis can reduce growth rate, feed conversion rate and wool production (Oakley et al., 1979). The worldwide losses in animal productivity due to fascioliosis were estimated as over US $ 3 billion per annum ([Boray, 1985] and [FAO, 1994]).
Fascioliosis is the lime-lighted parasitic infection of cattle in Bangladesh. Now-a-days frequency of fascioliosis among animals in the country is rampant and the economic loss from this disease is considerably high. Not only in Bangladesh , it is a burgeoning problem all over the world. Fascioliosis is an economically important disease of ruminant It is caused by Fasciola gigantica in our country (Bhuyan, 1970; Amin & Samad,1988;Islam and Samad,1989). Fascioliosis is a common disease of cattle in our country causing economic losses through mortality and reduced the productive and reproductive efficiency (Mohsin,1991). Fasciola gigantic is most frequently encountered parasites in the liver of cattle and pathological changes caused by these parasites have been reported (Hafeez and Rao, 1989; Huq et al,1997). Mortality rates depends much on the efficiency of treatment and control measure but is generally low (Radostits et al.,1994). Ruminants of all ages are susceptible but serious losses are from the chronic form of the disease, which usually appear in the late summer and early winter. Fasciola hepatica has a cosmopolitan  distribution but the distribution of Fasciola gigantica is more limited, being restricted to the tropics and have been reported in Africa, the Middle East, eastern Europe and south and east Asia (J.P.Dalton,1998, Fasciolosis). 

Cattle constitute the major portion of the livestock, which are main source of milk , meat and good quality leather & also important for drought power, village transportation and manure. Livestock is an important sub-sector in Bangladesh, considered to the back bone of agriculture (Anon, 1988). The cattle population of Bangladesh is 20.29 million (DLS, June 2008). But most of our animal are unhealthy, emaciated and their productive performance are not satisfactory due to low productive capacity of local breed, malnutrition with parasitic diseases. Motalib and Alam (1983) detected reduce growth rate and 7% mortality in young calves due to helminthes infection in Pabna milk shed area. It is estimated fact that infections due to helminthes undermine the health and productivity of animal. Asian Development Bank (ADB) report (Anon,1984) clearly mentioned that the loss of productivity of animal in terms of mortality loss, loss of meat and milk production, generation loss and loss of reproductive rate due to animal parasite to the extent of 50% in Bangladesh. Parasitism claims to be the main obstacles in livestock rearing in Bangladesh (Jabber and Green, 1983). According to Bhuiyan (1970), the economic loss caused by Fasciola gigantica infection in domestic ruminant in terms of liver damage was taka 3.2 million.
          Depending upon the animal species the infection rate varied from 13% to 16% (Kendall, 1954). Their total loss due to Fascioliosis world wide may account to two thousands million US dollar per year (Boray,1985). 

          Loss of livestock worth due to Fasciola gigantica infection is well established in Bangladesh. As the predilection site of adult Fasciola parasite in the liver and bile duct, a various degree of hepatic damage obviously occur due to fascioliosis. Additionally some interference with erythropoiesis or shortening of life span of erythrocytes is not infrequent in chronic fascioliosis (Sincliar, 1964).  On the other hand, early stage of Fasciola gigantica infection produce numerous haemorrhagic tract in the liver and owing to damage to the liver cells. The clinical symptoms of liver damage in domestic animals are difficult to detect in cattle unless it is severe. Little is known regarding the accurate diagnosis and the extent of liver damage in cattle on clinical grounds. The haematological and biochemical changes are associated with liver damage caused by liver flukes (Sinclair, 1964; Kumar et al., 1982; Chaudri et al., 1988). 

        Parasitic gastroenteritis is the major causes of diarrhoea in young and adult cattle. Subclinical parasitism is also responsible for reduced performance such as reduced weight weight gain, milk production and reproductive performance. A parasitic control programme through deworming of cows with an anthelmentic for improve fertiity rate and weight gain in cows and calves. The cattle of Bangladesh are mostly infected by helminthes parasites in the low land and flood affected area. 
         Companigonj Upazila under Noakhali district is one of the low laying and coastal area of Bangladesh. In most cases the disease is caused by mixed parasitic infection rather than single parasitic infection. Parasitism causes economic loss in the form of mortality, poor health condition, retarded growth, lowered work out put and decreased in the production of milk, meat and so it is one of the main constraint in the development of livestock in our country (Dewan et al.,1979 and Nooruddin et al.,1987). Among parasitism, fascioliosis is considered to be a most important parasitic disease in our country. Rahman and Razzak (1978) observed that 37% of cattle were infected by helminthes with Fasciola gigantica was recorded.

       The principle mean of dissemination of the disease is fecal examination. The simplest method for diagnosis of fascioliosis is the detection of eggs in the feces of infected animals (M.M.R.Howleder, 1991). The study deals with the influence of age, sex, environmental factor, pasture land on the occurrence of fascioliosis in cattle in early winter season at Companigonj Upazila in Noakhali district.
         So, considering these factors, the present study was undertaken with the following objectives:
i) To determine the occurrence of liver fluke infection in cattle at Companigonj Upazila in Noakhali District.

ii) To study the infection related with different demographic variables, e.g. age, sex, breed.

2. REVIEW OF LITERATURE: 
2.1. History of Fascioliosis:

Fasciola hepatica and Fasciola gigantica is the cause of fascioliosis. But in case of Bangladesh Fascioliosis occur only by Fasciola gigantica. It is an endoparasite. It is under phylum: Platyhelminthes, class: Trematoda and Family’s: Fasciolidae parasite (Rahman et al.,1976). 

It occurs in the bile duct of cattle, sheep, goat, giraffe, zebra, deer, pig, rare in rabbit, elephant, horses, dog, cat, kangaroo and also man (D.C.Blood et al., Veterinary Medicine, 2000. 9th edition). However, in contrast to several studies on bovine (Amin and Samad, 1988; Islam and Samad, 1989; Howlader et al., 1990; Mohsin et al., 1991) and caprine (Bhuyan, 1970; Qadir, 1981; Nooruddin et al., 1987; Howlader et al.,1991) fascioliosis but very limited work has bee done on bovine fascioliosis (Samad et al. 1979; Hossain et al.,1988) in Bangladesh.
2.2. Morphology: 
The adult Fasciola gigantica is larger than Fasciola hepatica, the body is more transparent, and can reach 7.2 cm in length and 1.5 cm in breadth.
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                                   Fig-1: Adult Fasciola gigantica       


The shape is more leaf-like, the conical anterior end is very short and the shoulders are barely perceptible (M A Tayolr et al., Veterinary Parasitology, 3rd edition, 2007).

Kendall (1954) for the first reported Fasciola gigantica infestation (608) among cattle of Dhaka district.
Bhuyan (1970) reported fascioliosis in which 60% of cattle, 90.% of buffaloes, 19.92% of goats, 8.4% of sheep were infected with Fasciola gigatica in Bangladesh. Rahman et al., (1972) studied cattle disease of Mymensing and reported 8.3% Fascioliosis among cattle population.
In Nigeria, Ikeme and Obioha (1973) examined 195 livers of cattle and Fasciola gigantica infection was found in 39% cases.
In Comilla district of Bangladesh Rahman and Razzak (1973) examined fecal samples of 833 cattle. A total of 16.3% animals were positie for Fasciola infestation. 
Garrels (1975) examined fecal samples of cows of some villages of Tangail and Dhaka District and reported 22.4% infection rate of Fasciola population.

Ogunrinade, A.E. and Bamgboxe, E.A. (1980) examined cattle blood to observe the blood picture before and after treatment with anthelmentic.
Lowcock (1982) conducted survey in Nepal on fascioliosis of domestic ruminants by examining fecal sample. He found 79% of buffao, 66% of cattle and 37% of goat to be affected with liver fluke.

Singh et al. (1983) examined fecal sample of 43 cows in Ziara and found 55.58% to be affected with Fasciola gigantica. 

Sharma and Lal (1983) reported 15% infection rate with Fasciola gigantica in buffaloes in Meerute district of India. The highest incidence was recorded in rainy season.

Chowdhury (1990) conducted study on Fascioliosis among cattle population of Savar, Dhaka. The study was carried out with view to find out the prevalence and load of Fasciola in village cattle and slaughtered cattle.

Okiluddin (1996) examined fecal sample of cattle in Keshoregonj district. By fecal examination, the prevalence of female animal was 26.22% and in male animal 17.55%.

2.3. Intermediate host:

The intermediate host of Fasciola sp is lymnaeid snail. Important host snails for Fasciola hepatica are Lymnae truncatula in Great Britain and Europe, Galba bulimoides, G.b. techella in U.S.A (DC. Blood et al., Veterinary Medicine, 8th edition). Although a range of snail species can be infected, it is generally accepted that the species which play the main role in the epidemiology of infection are in the L. auricularia/ natalensis group of snails (Kendall, 1965) (Table-1).

Table-1: Summary of intermediate hosts of Fasciola gigantica.  
	Species
	Country/region
	Reference

	L. auricularia/natalensis
	Africa, Asia
	Dacosta et al. (1994), Tembely et al. (1995)

	L. gedrosiana
	Iraq
	Massoud and Sadjadi (1980)

	L. ollula
	Japan
	Itagaki et al. (1989)

	Biomphalaria alexandrina
	Egypt
	Farag and El Sayad (1995)
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                       Fig-2: Intermediate host of Fasciola gigantica..    
2.4. Transmission:
The important lymnae species of snails involved in the transmission of fascioliosis vary in their geographical distribution in the world. The habitat requirements of the intermediate hosts of the two most important liver flukes differ slightly. The intermediate hosts for Fasciola hepatica are amphibious snails that live close to the edge of the slow moving or stagnant water where as those transmitting Fasciola gigantica live deeper water and are close to being true aquatic snails in their behavior (J. Hansen et al.,1994. Helminthes parasites of Ruminats).     
2.5. Epidemiology: 
The study of the epidemiology of fascioliosis in livestock encompasses   the factor  that affect the  prevalence  and intensity of infection  with the parasite and how these impact on animals both in terms of clinical disease and of the economic effects of productivity losses. The epidemiology of the disease depends on factors such as the infection pressure in the environment and the susceptibility of the host species (or individual) through innate or acquired resistance. The infection pressure in turn depends on factors that affect the free living and intermediate stages, such as temperature and moisture. Fig.1 illustrates the interactions of these epidemiological factors that increase the likelihood of disease due to fascioliosis in livestock.
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Fig-3: Interactions of epidemiological factors that increase the likelihood of disease due to fascioliosis in livestock.
Table-2 Shows the recorded prevalence of Fasciola gigantica. 
Table-2:  Recorded prevalence of Fasciola gigantica.
	Country/region
	Type of animal
	Prevalence (%)
	Reference

	Africa
Egypt
	Cattle

Buffalo

Sheep

Goat                                  
	4-6

2-5

1-2

up to1
	Lofti et al. (1995)

	Kenya
	Cattle
	12
	Waruiru et al. (1993)

	Nigeria
	Cattle, sheep and goats
	43
	Nwosu and Srivastava (1993)

	Zimbabwe
	Cattle
	65.2
	Vassilev (1994)

	Asia
Bangladesh
	Cattle
	44
	Chowdhury et al. (1994)

	India
       UP

       Maharashtra
	Buffalo

Goats

Sheep

Buffalo

Cattle

Sheep

Goat
	39.0

57.3

81.4

7.4

18.18

8.87-11.33

25.76
	Bhatia et al. (1989)

Ratnaparkhi et al. (1993)

	Iraq
	Sheep
	3
	A-Al-Bayati et al. (1991)

	Nepal
	Buffalo
Cattle
	33.3-71.4
24.7-28.6
	Shrestha et al. (1992)

	Thailand
	Buffalo
	47.1
	Sukhapesna et al. (1990)


Ref: J.P.Dalton, 1998, Fasciolosis. 

Fig-4: shows the geographical distribution of Fasciola hepatica and Fasciola gigantica. Ref: J.P.Dalton, 1998, Fasciolosis. 
There are three main factors influencing the production of the large numbers of metacercariae necessary for outbreaks of fascioliasis.
1) Availability of  suitable snail habitats:
Lymnaea snail prefers wet mud to free water, and permanent habitats include the banks of ditches or streams and the edges of small ponds. Following  heavy rainfall or flooding, temporary habitats may be provided by hoof marks, wheel ruts rain ponds. Fields with clumps of rushes are often  suspect sites.
2) Temperature: 

A mean day / night temperature of 10°C or above is necessary both for snails to breed and for the development of Fasciola hepatica within the snail, and all activity ceases at 5 10°C. This is also the minimum range for the development and hatching of Fasciola sp eggs. 
3) Moisture:

The ideal moisture conditions for snail breeding and the  development of Fasciola sp within snails are provided when rainfall exceeds transpiration and field saturation is attained. Such conditions are also essential for the development of fluke eggs, for miracidia searching for snails and for the dispersal of cercariae being shed from the snails.
2.6. Life Cycle:
              F/H: Cattle,buffalo, sheep,goat, pig, camel, deer, man.

               I/H: Lymnaea  auricularia var rufescens. 

               PPP: 13-16 Weeks

The eggs are passed from the common bile duct to the duodenum and then with to the exterior. The rate of development and hatching depends on the temperature and moisture condition, eggs requiring 13 to 17 days to complete development and hatch at 26-29°C. Hatched out miracidium can live for 1-3 days but will die until it can enter into a suitable snail host of the Lymnaea  auricularia var rufescens. Penetration of the miracidium into snail takes place in the mantle region. Perforation of the integument of the snail is created bu the cytolysis and abstraction of epithelial cells, the action being chemical rather mechanical. Penetration of the miracidium takes approximately 30 minutes. The miracidium in this process casts off its citiated covering but retain its eyes, 

Fig-5: Life cycle and infection cycle of liver fluke and its zoonotic impact.

The miracidium in this process casts off its citiated covering but retain its eyes, gut and other organs and become sac like structure sporocyst. Further development takes place tissues surrounding the respiratory cavity, the pre-esophageal region and in the mantle. First generation radia appears 6-8 days after initial infection of snail. Each sporocyst can produced only six first generation radiae. These radiae migrate to the digestive gland of the snail. Daughter radia are produced from 20-22 days of infection. Cercariae being to development from 30-33 days and cercariae escape from the snail from 36-40 days after infection. Within few minutes to two hours the cercariae settle on blade of grass or other plants just below water, cast of tail, secret a covering. From the cytogenous glands forming cyst about 0.2 mm in diameter and is known as metacercari  

                                                                 

Fig-6: Miracidium of Fasciola sp
       
Fig-7: Penetrating miracidia of 
Fasciola sp
Cercaria rarely settle on objects more than 4.5 cm below the surface of water.   Metacercaria, the infective stage may be found in numbers in a single grass blade (up to 1000 on single grass blade). Some degree of moisture is essential for survival of metacercariae. They can’t survive complete desiccation. Drying and freezing is lethal to metacercatiae. Direct sunlight kills metacercariae within 2-4 weeks and most die within 6 months. Under favorable condition metacercaria can live for 1 year. Metacercariae have been found to survive on hay for 8 months and failed to survive for 35-37 days at a depth of 1.5 m in silage. Within 4-6 days of infection they penetrate the liver through the capsule and migrate in the liver parenchyma. Some flukes may reach liver via blood stream. Migration in the liver takes place for 8-10 weeks and about 3 months time they settle in the larger bile ducts and begin laying eggs. Ova remain viable in most faeces for nine months or more but only a few weeks in dry condition. They are killed by desiccation and temperature below 4 degree C (Rahman et al., 1996).    

2.7. Effects on Hosts:

Effect if immature flukes on the host:

After ingestion of huge number of metacercariae through water or feed, acute of chronic hepatic fascioliosis occurs within 5-6 weeks. The metacercaria invade in the liver parenchyma where they mature and commence egg production then they destroyed liver parenchyma and block the bile ducts. Hypoalbuminemia occur due to plasma volume expansion caused by liver damage. The migration through the intestinal wall appears to be non-damaging to the host but the penetration of the liver capsule by a large number of young flukes results in an inflammatory response of the capsule (perihepatitis).The subsequent simultaneous migration f many immature flukes through the liver parenchyma causes severe destruction of liver tissue, especially during the last 2-3 weeks before they enter the bile ducts. This may result in bleeding into the abdominal cavity which can be severe enough to cause sudden death of the animal (acute fascioliosis). With smaller numbers of migratng immature flukes, the liver damage may be considerably less and clinical signs may even be absent. During the reparatory phase following fluke migration, the liver tissue may show varying degree of fibrosis(Jorgen Hansan & Brain Perry, 1994).  
Effect of adult flukes on the host:

After 6-8 weeks of migration in the liver tissue the young flukes enter the bile ducts. Their blood sucking activities irritate the lining of the ducts, resulting in an inflammatory response and the associated blood loss results in anemia. Considerable thickening of the bile duct walls occurs with the result that these protrude markedly from the surface of the liver. In cattle, the ducts often become calcified giving rise to the name “pipe-stem liver”. The inflammatory effect is not limited to the bile ducts. Irritation of the ducts and obstruction of the bile flow may cause severe fibrosis of the liver (Jorgen Hansan & Brain Perry, 1994). 


Fig-8: Adult fluke in bile duct             

Fig-9: Hypertrophia of bile duct 







due to fluke infestation.                                                                                                              

2.8. Economic Importance:
                        In Bangladesh livestock plays a great deal of role. It serves in different field of mankind. It serves as a source of food (protein), power (working), clothing, source of recreation, organic fertilizers, sources of fuel and other activities like integrated farming. Now-a-days frequency of Fascioliosis among ruminants in Bangladesh is rampant and the economic loss from this disease is considerably high. A study reported that the annual economic losses due to parasitic disease in East Pakistan which amounted to around Rs.3484000/- per anum. Bhuiyan (1970) also reported that the annual economic losses due to liver damage of goat were calculated to be Rs.588390.00. Ghosh (1988) reported that the annual damage of liver of food animals caused by Fascioliosis in Bangladesh was about 54 million taka. According to survey report made by Asian Development Bank ( Anon, 1984), in Bangladesh 50% reduction in milk production, 50% growth rate and calving percentage generation losses due to fascioliosis is reported. Garrels (1975) recorded 22.4% infection with Fasciola sp on coprological examination of cow in some villages of Dhaka and Tangail District. Among various gastro-intestinal parasitic diseases, fascioliosis is found almost throughout the year in various domestic ruminant of the country, which produces considerable economic loss.  
2.9. Diagnosis:

Diagnosis is based on clinical signs, seasonal occurrence, prevailing weather patterns and a previous history of fascioliasis on the area or farm or the identification of snail habitats. Diagnosis can be confirmed by the identification of the typical operculate eggs in faeces samples(M A Taylor et al., Veterinary Parasitology, 3rd edition 2007). Immunodiagnosis of Fasciola gigantica Infection in ruminants is also developed. The diagnosis of Fasciola gigantica infection in ruminants has involved the analysis of antibody responses to fluke antigens as well as the detection of circulating antigens using defined sera and monoclonal antibodies (J.P.Dalton,1998,Fasciolosis).
2.10. Treatment:
Host treatment with anthelmintics is the principle method employed to control fascioliosis in livestock. There is a range of anthelmintics including benzimidazoles, salicylanides, nitrophenols and halogenated hydrocarbons. Oral dose-rate of 12 mg/kg, highly effective in cattle (Sanyal and Gupta, 1996). Triclabendazole and clorsulon are effective against both mature and immature stages of Fasciola gigantica in cattle. Besides this, vaccination of ruminants against Fasciola gigantica has been obtained using irradiated metacercaria (Haroun and Hillyer, 1986). 
2.11. Control Options for Fascioliosis: 
Eradication of parasitic infection is rarely a practical option and control needs to be aimed at the reduction of disease to allow economic livestock production. Specific aims of the control programme may be to prevent the build-up of parasites in the environment and to avoid areas of heavily contaminated pasture (Brunsdon, 1980). Reduction of pasture contamination may be accomplished through the use of anthelmintics, management regimes, molluscicides and biological competition as components of an integrated control programme. In addition, the use of resistant animals to reduce the impact of infection may have potential, especially where treatment costs are relatively high (Roberts and Suhardono, 1996). 
3. Materials and Methods: 
3.1. Study area: 
The study was carried out in Upazila Veterinary Hospital and some selected area of Companigonj Upazila under Noakhali district of Bangladesh.
3.2. Study Period: 
The study was conducted for a period of 8 weeks from 20 December’08 to 15 February’09.
3.3. Source of population: 
Clinically affected animals which would come at the Upazila Veterinary Hospital and personally selected animals from the selected area of the Upazila.   

A total of 106 faecal sample were collected from cattle ether bought in the Veterinary Hospital or during farm visit. 
3.4. Methods of collection of data:
            The data were collected according to case sheet where animal history, age, sex, breed, body weight, feeding practice, individual clinical assessment etc. were available (Appendix).
3.5. Clinical Examination:
General clinical examination: 

Temperature, pulse, respiration.

Special clinical examination:
Palpation, percussion, conjunctival mucous membrane.

BCS:1/2/3/4 (1=poor,2=fair,3=good,4=better).
3.6. Collection of fecal sample:

            Feces were collected directly from the rectum of cattle. Each sample was kept in separate polyethylene bag using 20% formalin, carefully tightened, labeled and coded properly. And then brought on the laboratory for microscopic examination.
3.7. Microscopic examination:

1. Direct smear method

2. Sedimentation
 Ref: Soulsby, (1982)
3.8. Statistical analysis:
             Descriptive analysis was done to express the result in percentage by tabular form and also express through graphical presentation.
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Fig-10:  Map of Bangladesh.


Fig-11: MAP OF COMPANIGONJ

4. Results and Discussion:
During the study period, out of 106 cases 33.95% cases was positive where 13.20% male and 20.75% female were infected. From the study it is evident that female animals are more susceptible than male animals (Graph-1). Okiluddin (1996) examined fecal sample of cattle in Keshoregonj district. By fecal examination, the prevalence of female animal was 26.22% and in male animal 17.55%. It also support my study. 
Graph-1: Occurrence of fascioliosis according to sex and also consider negative value.

Table-3: Age wise occurrence of fascioliosis in cattle.
	Age (Years)
	Number of affected animals
	Percentage (%)

	1.3-3
	17
	47.23%

	3-4
	12
	33.34%

	4-5
	4
	11.12%

	5-6
	3
	8.34%

	Total
	36
	100.00%


       
From table-4, we find that the highest number of infection (47.23%) is reported in the age group 1.3-3 years.
Table-4: Breed specific occurrence of fascioliosis in cattle.

	Breed
	Studied Population
	
	Test positive animal
	

	
	No
	%
	No
	%

	Local
	77
	72.6
	23
	63.89

	ND
	8
	7.5
	3
	8.34

	Cross
	21
	19.8
	10
	27.78

	Total
	106
	100.0
	36
	100.00


From Table-5 it can be said that cross bred cattle are less affected in fluke infection than local breed (63.89%). Garrels (1975) examined fecal samples of cows of some villages of Tangail and Dhaka District and reported 22.4% infection rate of Fasciola population. Bhuyan (1970) reported fascioliosis in which 60% of cattle, 90% of buffaloes, 19.92% of goats, 8.4% of sheep were infected with Fasciola gigatica in Bangladesh. Rahman et al., (1972) studied cattle disease of Mymensing and reported 8.3% Fascioliosis among cattle population. 
Graph-2: Breed specific occurrence of fascioliosis in cattle.


Table-5: Frequency of fascioliosis relative to different clinical signs.

	Fascioliosis
	Mucous membrane
	Hair coat
	Consistency of feces
	No. of cases
	Frequency (%)

	Type 01
	Normal
	Rough
	Normal
	10
	27.78

	Type 02
	Pale
	Normal
	Semisolid
	23
	63.89

	Type 03
	Jaundiced
	Normal
	Watery
	3
	8.34


         
According to clinical signs it was proven that highest frequency (63.89%) of fascioliosis occurred in case of that patient which color of mucous membrane is pale, body coat normal and feces consistency semisolid. Chakraborty, D. (1994). Blood biochemical profiles in Fasciola, Haemonchus and Dictyocaulus species infection in cattle & found increase number of eosinophil.
Table-6: Frequency of fascioliosis relative to different variables.

	Fascioliosis in pasture land
	Weak/ cachectic animals
	Moderately healthy animals
	Healthy animals
	Total number of +ve animals
	Frequency (%)

	Low lying land
	08
	18
	03
	29
	80.56

	Plain land
	00
	06
	01
	07
	19.45


From this study it was very clear that low land grazed animals (80.56%) were more susceptible than plain land grazed (19.45%) animals. Mathur (1986) examined fecal sample of sheep in Himachal prodesh of India and reported 8-65% of animals to be affected with Fasciola gigantica of different places in which low lying animal were (55%) more susceptible than high land animals. In the study area, Companigonj Upazila is a coastal area and around half of the area is low land. So snails infected low lying grazing lands were source of parasitic infection. As the study was carried out between December and February i.e. in winter season the occurrence of fascioliosis was comparatively less.  

5. Limitation of the study:
1. The laboratory facilities were not sufficient to conduct this study.
2. The study period was too short to find out the accurate result.

3. All the owners were not so co-operative in giving information during data collection.
6. Conclusion:

The result of this study showed that a considerable number of animals were affected with facioliosis but the occurrence was not alarming. Result also evident that females were more susceptible than males. It was found that young animals were more susceptible than old animals. The infection is very common in low-lying land and marshy area. As the study wascarried out between December and February i.e. in winter season the occurrence of fascioliasis was found comparatively less. So, it is necessary to widen the extension service to the farmers level for increasing awareness of the farmers about the epidemiology, control and prevention of the disease for the improvement of livestock sector.   
7. Recommendation: 
Taking advantage of these findings an economic control method may be suggested such as stall feeding and short time grazing on high land, no grazing on low, wet field during rainy season, proper sunlight may give a good result and reduce the occurrence of this disease. Segregation of stock from sources of infection is the ideal method of control but not always feasible in practice. Identification and mapping of snail habitats may enable grazing plants to be devised that avoid danger areas at times of high risk. Where habitats are restricted in size and clearly defined, it may be possible to exclude stock by fencing.
Reduction of pasture contamination with metacercariae will reduce further risk. This can be done by the preventing of snails from becoming infected with fluke or  by diminishing the size of snail population. To achieve the first objective, adult fluke should be eliminated from the bile duct of all grazing stock in spring and early summer. Chemical snail control was widely practiced before reliable animals treatments became available. Chemical can be applied in sprig for maximum impact on the snail population before breeding starts. Inorganic compounds such as copper sulfate or sodium pentachlorophenate are effective but may be potentially hazardous to man, stock and the environment. Safe and more selective low volume molluscicides such as n-tritylmorpholine have been developed.       
Reference:
Anon(1984). Report Asian Development Bank, Bangladesh.

Afazuddin, M. (1985). General incidence and therapeutic measure of parasite disease in cattle of Savar Military Dairy Farm. M.Sc (Veterinary Science) thesis, Submitted to the Department of Medicine, BAU, Mymensingh.

Amin, M.R. and Samad, (1988). Clinio-therapeutic studies on bovine fascioliasis. Bangladesh Veterinary Journal Volume 5:20-22.

Alam, J. (1993). Livestok: The sector for more investment in Bangladesh. Asian livestock, 188: 77-81.

Bhuyian, M.A. (1970). A survey of Helminthes parasitizing the liver of domestic Ruminants in East Pakistan. M.Sc. thesis, submitted to Dept. of Parasitology, East Pakistan Agriculture University, Myensingh.

Boray, J.C. (1985). Fluke of domestic animals, pest and predators. World Animal Science, B2, Elsevier science publishers B.V., The Netherlands, PP. 179-217.

Blood, D.C., Radostits, O.M., Gay, C.C. and Hinchcliff. K.W. 2000. Veterinary Medicine. A Test book of the disease of cattle, sheep, pig, goats and horses (9th edition), PP. 1378-1382.

Chaudri, S.S., Mandokhot, V.M., Gupta, R.P. and Yadev, C.L. (1988).

Haematological and biochemical observation in buffaloes naturally   infected with Fasciola gigantica. Indian Veterinary Journal 6: 23-27.

Chowdhury S.M.Z.H (1990) Studies on Fascioliasis in Cattle M.Sc. (Veterinary Science). Theses in parasitology , BAU, Mymensinghh.

Dalton, J.P. 1998. Epidemiology and control, Fascioliosis, 4:113-131.s 

Dwivedi. S.K.; Joshi, H.C. and Shibanay. G.A. 1972. Evaluation of liver function tests in fasciola infection in cattle and buffaloes. Indian J. Anim. H. 7th 11:81-84.

Garrels. G (1975). Gastrointestinal parasitic infestation  of cattle in some villages of Dhaka and Tangail district of Bangladesh. Bangladesh Veterinary Journal; 9(1-4);9-10.

Hammond.J.A. and Sewell, M.M. 11. (1975). Experimental infection of cattle with Fasciola gigantica,  J. Anim. Hth Prod. 7: 105-113.

Islam, M.A. and Samad, M.A. 1989. Efficacy of commercial fasciolicides                                      against mixed infection of fascioliosis and amphistomiasis in cattle.                                       

Bangladesh Veterinary Journal, Volume 6;27-32.

Jorgan H. and Perry, B. (1994). The epidemiological diagnosis and control of helminth parasites of ruminants: 32,54,55,57.

Kendall S.B. (1954). Fascioliosis in Pakistan. Annual of Tropical Medicine and parasitology. 48; 307-313.

Kumar, M., Maru, A. and Pachuri, S.P. (1982). Changes in blood cellular components, serum protein concentration and serum enzyme activities in buffaloes infected with f Fasciola gigantica. Res. Veterinary Sct. 33: 260-261.

Lowcock, M. (1982). Parasitological  problems and anthelmintic usages in livestock in Nepal. A short survey and review, united Missions, Nepal.
Motalib M.A. Alam M.S. (1983). The possible economic effect of gastrointestinal nematodes in young cattle in Pabna milk shed areas of Bangladesh. Bangladesh Veterinary Journal 17: 5-9.

Mathur, P.B. (1986). A note on Fascioliasis in sheep in Hemachal Prodesh, Indian Journal of Veterinary Medicine 6 (2): 120-121.

Nooruddin, M. 1977. Clinico-pathological studies of Fasciola gigantica infection in goat. M.Sc. Thesis, BAU, Mymensingh, Bangladesh. 

Ogunrinade, A.E. and Bamgboxe. E.A. (1980). Haematological indices and their correlation with worm burden in chronic fascioliasis. Bangladesh Veterinary Journal 136: 457-462.

Okiluddin, S.M. (1996). Studies on Fascioliasis of cattle in Kishorgonj District. M.Sc. (Vet. Sc.). Thesis, BAU, Mymensingh.

Sinclair, K.B. (1964). Studies on the anaemia of ovine fascioliasis. Bangladesh Veterinary Journal 120:112-122.

Soulsby. K.B. (1982). Helminths, Arthropods and protozoa of domesticated animals. 7th edition. Bailliere Tindall, London.

Taylor, M.A.,Coop, R.L.and Wall, R.L. 2007. Veterinary Parasitology.3rd edition.

Thrusfield, 1995 M. Thrusfield, Veterinary Epidemiology, Blackwell, Science Limited, USA (1995) (pp: 180–181, 224, 225).
APPENDIX
                                                   CASE SHEET               
Simple no:  
Date of sample collection: 
Owner’s Name:……………………………….

Address:……………………………..

             ……………………………….

Animal Description:

· Breed: …..

· Sex: ………….

· Age: …….

· Body Weight: …..

· Feeding Practice……….

· BCS:1/2/3/4 (1=poor,2=fair,3=good,4=better)

· Consistaney of feces:
· Colour of fece:

· Temperature:

Rearing System: 


1. Open.................   2. Confined...................
Deworming practice:………(Yes/No)
Clinical Findings:

                       1.
                       2.
                       3.
                       4.  
                       5. 
Faeces examination: Method: ……..

                                         Result: Positive: …..  Negative: …..
Tentative diagnosis: ………                   
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