CHAPTER: I
                                                   INTRODUCTION

Bangladesh is a subtropical country with subsistence agro based economy. Livestock is considered to be the backbone of agriculture (Anonymous 1985). There are about 44.835 million ruminants (cattle, buffalo, sheep, goat 26.828, 0.544, 1.221, 16.242 respectively) in Bangladesh (BBS 2010)
 which play an important role in the rural economy (Kamruddin 2003). It is reported that more than 20% of the rural population of our country are engaged in this sub sector for their subsistence (Samad 1996). 

The temperature, humidity and rainfall of the country are highly favorable for parasites. In Bangladesh, parasitism has been considered as one of the major constraints of livestock production. Among the parasitic diseases Fascioliasis is an economically important disease of livestock particularly in cattle, buffalo, sheep and goats. Watery diarrhea, weakness, weight loss, decrease in milk production, reduced product quality, mortality and other secondary infections are caused by these Trematodal parasites (Soulsby, 1982). 
Fascioliasis is distributed throughout the world (Blood et al., 1990). It is caused by the flukes Fasciola hepatica and Fasciola gigantica. Fascioliasis is largely caused by Fasciola hepatica in temperate climates and Fasciola gigantica in tropical regions. The disease is often characterized by fever, eosinophilia and abdominal pain, although as many as one half of patients may be asymptomatic. Human are incidental hosts for Fasciola hepatica, commonly known as sheep liver fluke. Fasciola gigantica causes similar illnesses in patients who become infected by ingested contaminated water. The illness occurs worldwide, particularly in regions with intensive sheep or cattle production. Incidence of human infection has apparently increased over the past 20 years (Robert et al., 2009). Outbreak occurs more commonly in drier months, immediately after heavy rains or flood when pastures are heavily contaminated with encysted cercariae. Planorbid snails are the intermediate hosts which multiply very rapidly in warm and watery environments. The animals are attracted by lush, green grasses around the ponds, streams and other water sources full of snails and get themselves infected. All ages of cattle, sheep, goats and wild ruminants grazing near water or land liable to flooding may be affected but Fascioliasis was observed significantly higher in older female .Younger animals are more susceptible than the older.
Fascioliasis caused by Fasciola gigantica is a common disease in Bangladesh affecting mainly cattle, sheep, goats and buffaloes (Bhuyan,1970).  The disease causes enormous economic losses through reduced production (Bhuyan,1970; Fabiyi & Adeleye,1982) & mortality(Davtyan,1953;Hammond,1965).
On the prevalence of fascioliasis many reports were published previously, but nothing is known from domestic livestock reared in the upazila of Saidpur. Information on hematological changes induced by F. gigantica is also scanty (Hammond & sewell, 1974, Ogunrinade & Bomgboxe, 1980) and probably absent from local zebu cattle in Bangladesh. The present study describes prevalence of fascioliasis in domesticated livestock reared in the upazila of Suidpur and changes in key hematological parameters in such Fasciola-infected animals. Therefore the objectives of the present study were:
· To identify the prevalence of fascioliasis in different domestic animals in Saidpur Upazilla 
· To report on clinical features of fascioliasis observed in the livestock in this upazila

· To investigate changes in the key hematological parameters in the Fasciola-infected livestock in the upazila 
CHAPTER II
REVIEW OF LITERATURE

Fascioliasis also known as liver rot, is an important helminth disease caused by two Trematodes, Fasciola hepatica (the common liver fluke) and Fasciola gigantica. This disease is zoonotic. In Europe, America and Australia only Fasciola hepatica is concerned, but the distribution of both species overlapped in many areas of Africa and Asia. The definitive host range is very broad and includes many herbivorous mammals including human. The Life cycle includes freshwater snails as an intermediate host of the parasite. Recently, worldwide losses in animal productivity due to fascioliasis were conservatively estimated as over US$3.2 billion per annum. In addition, Fascioliasis is now recognized as an emerging human disease. The World Health Organization (WHO) has estimated that 2.4 million people are infected with Fasciola sp. and a further 180 million are at risk of infection. There are two species of Fasciola genus.  Fasciola hepatica, the most important trematode of domestic ruminants. It is the most common cause of liver fluke disease in temperate areas in the world. In U.S.A., it is an endemic along the Gulf coast, the West coast, the Rocky mountain region and neighboring areas. The other one is Fasciola gigantica, most common in Asia and Africa.

Etiology:
Fascioliasis is caused by two digenetic trematodes Fasciola hepatica and Fasciola gigantica. Adult flukes of both species are localized in the bile ducts of the liver and gallbladder. Fasciola hepatica measures 2 to 3 cm and has a cosmopolitan distribution. Fasciola gigantica measures 4 to 10 cm in length and the distribution of this species is limited to the tropics and has been recorded in Africa, the Middle East, Eastern Europe and South and Eastern Asia. In domestic livestock in Japan, diploid (2n = 20), triploid (3n = 30) and chimeric flukes (2n/3n) have been described, many of which reproduce parthenogenetically. As a result of this unclear classification, flukes in Japan are normally referred to as Fasciola spp. Recent reports based on mitochondrial genes analysis has shown that Japanese Fasciola spp. is more closely related to Fasciola gigantica than to Fasciola hepatica. In India, a species called Fasciola jacksobni was described in elephant. Fasciola gigantica is a parasitic flatworm of the class Trematoda, which causes tropical Fascioliasis. It is regarded as one of the most important single platyhelminth infections of ruminants in Asia and Africa. Estimated infection rates are as high as 80-100% in some countries.
Scientific classification

Kingdom    :Animalia

Phylum      :Platyhelminthes

Class          :Trematoda

Subclass     :Digenea

Order         :Echinostomida

Suborder    :Echinostomata

Family       :Fasciolidae

Genus        :Fasciola

Species      :Fasciola gigantica
Distribution:
Human and animal Fascioliasis occurs worldwide. While Animal Fasciolosis is distributed in countries with high cattle and sheep production, Human Fascioliasis occurs in developing countries, excepting Western Europe. Fascioliasis occurs only in areas where suitable conditions for Intermediate hosts exist. Fasciola gigantica causes outbreak in tropical areas of Southern Asia, Southeast Asia, and Africa. The Geographical distribution of Fasciola gigantica overlaps with Fasciola hepatica in many African and Asian countries and sometimes in the same country, although in such cases the ecological requirement of the Flukes and their Snail hosts are distinct. Infection is most prevalent in regions with intensive sheep and cattle production. In Egypt Fasciola gigantica exist in domestic animals since the times of the Faraohs. Fasciola gigantica is economically important in Africa and Asia region. It is also found in Hawaii. It is larger in size and anterior end is short. The eggs are larger than Fasciola hepatica. Fasciola hepatica is universal in its distribution with the exception that in tropical. Fascioliasis is particularly prevalent in marshy areas and those liable to flooding and reported after prolong rain upto 75% and even 100%. In a study Dixon (1963) reported 10-18% livers of cattle to be affected with liverfluke in Queensland, Australia. In Bangladesh Bhuyan (1970) investigated Fascioliasis in which 60% of cattle, 90.9% of buffaloes, 12.92% of goats, 8.4% of sheep were infested with Fasciola gigantica.  Garrels (1975) examined fecal samples of cows of some villages of Tangail District and reported 22.4% infection rate of Fascioliasis in the population. Chilardi and Mantovani (1975) examined fecal sample as well as livers of slaughtered cattle in Italy. By fecal examination 57% animals and by liver examination 33% animal were found to be positive. In Nigeria, Babalola and Schillorn Van Veen (1976) conducted an investigation on the incidence of Fasciola in cattle by examining livers of Slaughtered animal. They reported 31.7% animal to be affected with parasite. The highest incidence was recorded in September, October, March and April. In Kenya Preston and Castelion (1977)  examined 8700 livers of slaughtered cattle of which 1719 livers were found to be infected with liver fluke. Al-Barwari (1978) investigated prevalence of the Fasciola gigantica among domestic ruminants in Iraq by examining livers of slaughtered animal at the slaughter house. The prevalence rate in buffaloes was 71%. Highest infection was recorded in winter month and in older animals. Fabiyi and Adeleye (1982) conducted abattoir studies in Nigeria and reported 71.6% Fasciola gigantica infection in slaughtered cattle. Lowcock (1982) conducted survey in Nepal on Fascioliasis of domestic ruminants by examining fecal sample. He found 79% of buffalo, 66% of cattle and 37% of goat affected with liver fluke. Hayat et al.(1986) investigated the livers of 1200 slaughtered sheep in Pakistan and reported 17.58% infection rate with Fasciola gigantica. The highest infection rate was found in November and lowest in June. Swarup and Pachauri (1987)  examined the liver of 246 buffaloes at slaughterhouse in India and found 29.25% infection rate with Fasciola gigntica. Chowdhury (1993)  counducted study on Fascioliasis among cattle population of Saver, Dhaka. The study was carried out with a view to find out the prevalence and load of Fasciola in village cattle and slaughtered cattle. Rahman et al. (1991) studied cattle diseases of Mymensingh and reported 8.3% Fascioliasis among cattle population. Esteban et al. (1998) Found that 17 million people infected Fasciola worldwide and 180 million at risk of such infections. Rahman (2001) examined fecal sample of cattle in Mymansingh district. By fecal examination the prevalence in female was 42.85% and male 21.42%.  

Life cycle:
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Figure 1: Life cycle of Fasciola spp.
Intermediate hosts:
As other trematodes, Fasciola developed in a molluscan Intermediate host. Species of the freshwater snails from the Family Lymnaeidae are well known for their role as Intermediate hosts in the life cycle of Fasciola gigantica. However, throughout the years an increasing number of other molluscan intermediate hosts of Fasciola gigantica have been reported. There are many ecological factors affecting snail populations including Temperature, Light, Hydrogen ion concentration (PH), vegetation, depth of water, current of the water, chemical composition of the soil, and snail population competition. It has been reported that the Lymnoid Intermediate hosts of Fasciola gigantica are distinguishable from those of Fasciola hepatica, both morphologically and as to habitat requirement. (Urquhart et al., 2000).

Hosts:
Fasciola gigantica is a causative agent (together with Fasciola hepatica) of Fascioliasis in ruminants and in humans worldwide. These parasites infect cattle, buffalo and can also be seen regionally in goats, sheep, and donkeys.

Infection: 
Infection with Fasciola spp. occurs when metacercariae are accidentally ingested with raw vegetations. The metacercariae exist in the small intestine, and move through the intestinal wall and peritoneal cavity to the liver where adults mature in the biliary ducts of the liver. Eggs are passed through the bile ducts into the intestine where they are then passed in the feces. 

Pathogenesis:
Clinical signs of fascioliosis are always closely associated with infectious dose (amount of ingested metacercariae). In animals clinical presentation is divided into 4 types. 

Acute Type I Fascioliasis: 

Infectious dose is more than 5000 ingested metacercariae. Animal suddenly die without any previous clinical signs. Ascites, abdominal haemorrhage, icterus, pallor of membranes, weakness may be observed in animal.

Acute Type II Fascioliasis: 

Infectious dose is 1000-5000 ingested metacercariae. As above, animal die but briefly show pallor, loss of condition and ascites, development of bottle jaw, emaciation, weight loss.

Subacute Fascioliasis: 

Infectious dose is 800-1000 ingested metacercariae. animal are lethargic, anemic and may die. Weight loss is dominant feature.

Chronic Fascioliasis: 

Infectious dose is 200-800 ingested metacercariae. Asymptomatic or gradual.In blood, anemia, hypoalbuminemia, and eosinophilia may be observed in all types of Fascioliasis. Elevation of liver enzyme activities, such a glutamate dehydrogenase (GLDH), gamma-glutamyl transferase (GGT), and lactate dehydrogenase (LDH), is detected in subacute or chronic Fascioliasis from 12-15 week after ingestion of metacercariae. Economical effect of Fascioliasis in animal consists in sudden death of animals as well as in reduction of weight gain and production. However, acquired resistance to F. hepatica infection is well-known in adult cattle. Calves are susceptible to disease but in excess of 1000 metacercariae are usually required to cause clinical Fascioliasis Importance of cattle Fascioliasis consist in economic losses caused by condemnation of livers at slaughter and production losses especially due to reduced weight gain. In sheep and sometimes cattle, the damaged liver tissue may become infected by the Clostridial bacteria Clostridium novyi type B. The bacteria will release toxins into the bloodstream resulting in what is known as black disease. There is no cure and death follows quickly. As Clostridium novyi type B is common in the environment, black disease is found wherever populations of liver flukes and sheep overlap. 
Black disease: 

Black disease is an acute and fatal liver disease which can affect sheep and cattle. It is usually associated with the liver damage caused by the migrating young fluke. The damage provides a suitable environment for the germination of spores of Clostridium novyi type B bacteria in the liver.
Identification:
Despite the importance to differentiate between the infection by either Fasciola species, due to their distinct epidemiological, pathological and control characteristics, there is, unfortunately, neither a direct coprological (excretion-related) nor an indirect immunological test available for their diagnosis. The specific differentiation can only be made by either a morphological study of adult flukes or by molecular tools. 

Fecal examination:
It is the only way which is regularly used to identify Fasciola organism. Feces are collected from animal and prepared and observed under microscope. Direct smear and sedimentation method are commonly used.
Treatment:
Triclabendazole (Fasinex) is considered as the most common drug due to its high efficacy against adult as well as juvenile flukes. Triclabendazole is used in control of fasciolosis of livestock in many countries. Nevertheless, long-term veterinary use of triclabendazole has caused appearance of resistance in F. hepatica. In animals, triclabendazole resistance was first described in Australia(Verend,1995), later in Ireland and and more recently in the Netherlands. Considering this fact, scientists have started to work on the development of new drug. Recently, a new fasciolicide was successfully tested in naturally and experimentally infected cattle in Mexico. This new drug is called 'Compound Alpha' and is chemically very similar to triclabendazole(Ibarra,2004). 

CHAPTER III
MATERIALS AND METHODS

Study period

 The duration of study was about 2 months, from mid-July to mid-September, 2012 

Study Population 

A total of 104 animals [cattle (46), sheep (14) and goats (44)] of different age and sex registered to the upazila veterinary hospital were examined. The animals were brought to the veterinary hospital by their owners/attendants. The examined animals were divided into three groups, based on their ages: Group I (animals of 6 months to <2 years of age), Group II (animals of >2 to < 4 years) and Group III ( (animals of > 4 years of age). The age of an animal was determined by interviewing its owner/attendant or applying dental formula (Gatenby 1991) after examining the teeth. The body conditions of the animals were physically examined. Freshly voided or directly from the rectum feces of an animal was examined coproscopically, either by direct smear or sedimentation method. Blood from a randomly selected number of animals was aseptically collected and analyzed for observing probable changes in some key hematological parameters.  
Physical examination
During physical examination a suspected case of fascioliasis was derermined based of the combinations of the following findings: anemic, dull, depressed animal with rough hair coat; pale mucous membrane; sub-mandibular edema (Bottle Jaw); diarrhea with characteristic foul odor; lose of body-weight; dehydration and reduced milk production in dairy cows.  Bottle jaw associated with eggs of Fasciola in feces was considered the pathognomonic finding to diagnose a case of fascioliasis. A typical case of bottle jaw observed in goats and cattle is displayed in Figure 2A and 2B, respectively.
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Fig 2A. Clinical picture of bottle jaw in a black Bengal goat attributable to fascioliasis
Fig 2B. Clinical picture of bottle jaw in a bull attributable to fascioliasis
Coproscopic examinations 

Collection of fecal sample: 

Fecal sample from an animal registered to the upazila veterinary hospital was collected from freshly voided mass or directly from the rectum for coproscopic examinations. Then samples were stored in plastic containers until examinations. To detect the parasitic eggs in the fecal sample direct smear method, as described by Samad (1996) and Hossain & Ali (1998) was used. At least three smears were prepared for each collected sample and parasitic eggs were observed under microscope and identified on the basis of their morphological features. In addition to direct smear technique all the fecal samples were further analyzed using sedimentation technique, as described by Soulsby (1986).  Briefly, 5gm of sample was diluted with 20ml of tap water in a cylinder after which the cylinder was kept standing for one hour. After this supernatant fluid was removed one drop of the sediment was taken on a glass slide, covered with a cover slip and examined under microscope for the presence of Fasciola egg. 

Morphology of Fasciola gigantica egg:
The eggs were ellipsoidal with a small barely yellow shell with distinct operculum. These were larger than any other egg like things under microscope. The embryonic masses were hazy that could be distinctly identified.
Hematology

Collection of blood sample: 

The blood samples from all infested and control animals were collected from jugular veins in anticoagulant vials (EDTA was used as anticoagulant). About 5ml of blood, after venipuncture, was taken in vial containing EDTA – 1mg /ml blood. Ten animals Fasciola-positive animals belonging to cattle, goats and sheep each were sampled for measuring different components of blood which were compared with 10 Fasciola-egg-negative animals of cattle, goats and sheep each.

Analysis of the collected blood samples:
Different blood parameters, such as Total erythrocyte count (TEC), erythrocyte sedimentation rate (ESR), pact cell volume (PCV), differential leukocyte count (DLC), percent hemoglobin (Hb %) were assessed on an auto hemolyser.
Data analysis 

The data were recorded separately in a note book, transferred to a spread sheet for data summary and statistical analysis. The prevalence of fascioliasis in a specific kind of animals was calculated as the percentage of the animals shedding Fasciola eggs in feces, compared with the total number of that kind of animals registered to the hospital. 
CHAPTER:IV

Results 
Prevalence of fascioliasis
In total, 104 animals were registered to the veterinary hospital during the entire study period. Of them 51 were positive for Fascioliasis, indicating a prevalence of 49. 04%. The overall prevalence fascioliasis according to the species of animals investigated is shown in Table 1, and in Figure three for a better illustration. 
Table 1: Prevalence of fascioliasis in different domestic livestock registered to the Saidpur Upazila Veterinary Hospital for treatments, July-September, 2012 
	Species 
	Total case
	Positive 
	Negative 
	Prevalence(%) 

	Cattle 
	46
	25
	21
	54.35

	Goat 
	44
	16
	28
	36.36

	Sheep 
	14
	10
	4
	71.42

	Total 
	104
	51
	53
	49.04
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Fig 3. Graphical presentation of prevalence of Fascioliasis observed in different species of livestock registered to the Saidpur Upazila Veterinary hospital for treatment, July-September, 2012 

The prevalence of fascioliasis in female  animals was 53.23% while 42.86% in male animals (Table 2). In the age group I (> 6months to 2 years), out of  13 animals observed 6 were Fasciola-positive; in the group II (2 to 4 years of age) there were 79 animals of which 35 were positive for fascioliasis and in the group III (> 4 years of age) only 12 were observed of which 10 were Fasciola-postive (Figure 4).   
Table 2.  Sex wise distribution of Fascioliasis in the domestic animals examined in this study
	Sex
	Total 
	Positive
	Prevalence (%)

	Female
	62
	33
	53.23

	Male
	42
	18
	42.86
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Figure 4 Pie diagram displaying prevalence of fascioliasis in three age-groups of domestic livestock observed in this study
Table 3. Erythrocyte indices of Fasciola- infested and control cattle 
	INDICES
	INFESTED ANIMALS
	CONTROL ANIMALS

	ESR(mm/hr)
	1.95
	0.75

	PCV(%)
	25.58
	33.01

	TEC(10^6 mm^3)
	4.97
	6.66

	Hb(%)
	5.87
	9.38

	MCV(µm^3)
	50.57
	50.98

	MCH(ng)
	14.72
	14.79

	MCHC(%Hb/cell)
	28.22
	31.46


Table 4. Leukocyte counts of Fasciola infested and control cattle under the study
	LEUKOCYTES(%)
	INFESTED ANIMALS
	CONTROL ANIMALS

	Eosinophil 
	11.50
	6.03

	Neutrophil 
	34.80
	32.40

	Lymphocytes
	53.18
	55.80

	Monocytes 
	2.64
	3.90

	Basophils 
	0.30
	0.32


Table 5. Erythrocyte indices of Fasciola infested and control goats under the study

	INDICES
	INFESTED ANIMALS
	CONTROL ANIMALS

	ESR(mm/hr)
	0.5
	0

	PCV(%)
	19.34
	24.90

	TEC(10^6 mm^3)
	5.3
	7.3

	Hb(%)
	8.1
	11

	MCV(µm^3)
	31.2
	20.5

	MCH(ng)
	3.1
	5.6

	MCHC(%Hb/cell)
	27.1
	32.50


Table 6. Leukocyte counts of Fasciola-infested and control goats under the study
	LEUKOCYTES(%)
	INFESTED ANIMALS
	CONTROL ANIMALS

	Eosinophil 
	12.34
	7.5

	Neutrophil 
	25.44
	23.3

	Lymphocytes
	52.56
	58

	Monocytes 
	2.1
	5.1

	Basophils 
	0.1
	0.14


Table 7. Erythrocyte indices of Fasciola-infested and control sheep under the study

	INDICES
	INFESTED ANIMALS
	CONTROL ANIMALS

	ESR(mm/hr)
	0.5
	0

	PCV(%)
	28.40
	36.0

	TEC(10^6 mm^3)
	4.54
	8.33

	Hb(%)
	7.9
	11.5

	MCV(µm^3)
	32.4
	34.1

	MCH(ng)
	8.7
	9.8

	MCHC(%Hb/cell)
	27.1
	32.5


Table 8. Leukocyte counts  of Fasciola-infested and control sheep
	LEUKOCYTES(%)
	INFESTED ANIMALS
	CONTROL ANIMALS

	Eosinophil 
	9.1
	4.25

	Neutrophil 
	37.4
	35.25

	Lymphocytes
	50.1
	56.81

	Monocytes 
	3.2
	4.3

	Basophils 
	0.1
	0.2


Different haematological parameters of Fasciola-infested cattle are in Table 3 and 4, goats are in Table 5 and 6, sheep are in Table 7 and 8, compared with their corresponding Fasciola non-infested animals. ESR in the infested cattle was higher  compared with the non-infested ones. Eosinophils count was almost double in the infested cattle compared with the non-infested cattle. Except for eosinophil counts, the other blood parameters investigated in this study were similar between the Fasciola-infested goats and sheep compared with those that were negative for the parasite. Eosinophil counts were >2 times higher in Fasciola-infested goats and sheep compared with Fasciola-negative goats and sheep.   


DISCUSSIONS
Fascioliasis was observed significantly higher in older animals over 4 years of age, which is in agreement with the result of other workers (Tasawar et al., 2007). The higher infection rate in older animals could be due to long time exposure to disease entity and their grazing habit close to submerge areas. Similarly, Keyyu et al., (2005) reported that the high infection rates in older animals associated with age and consequently longer exposure time. The prevalence of fascioliasis was comparatively lower in the animals belonging the second age group (>2.5 years of age) in the present study. Similar observation was reported by Tasawar et al. (2007) where the prevalence was high (35.71%) in 2 years age group and low (18.18%) in greater than 3 years age group. The probable explanation for the lower prevalence in higher age group compared to younger age group could be due to the so called self-cure phenomenon (Fryod, 1975; Assanji, 1988) and/or high acquired immunity which increase with age. It has been reported that host may recover from parasitic infection with increasing age and hence become resistant (Winkler, 1982) which is inconsistent with the present study.
Females were affected more with fascioliasis than the males which could probably due to the fact that the female animals in this country are slaughtered at older age. The change of physiologic condition during lactation (productive activity) and/or lack of proper nutrition for production and due to long time exposure of the animals to disease entity and their heavy grazing in submerged areas might be the cause of greater prevalence rate in females. In adult female goats fascioliasis was recorded higher (44.20%) and this was probably for a higher survival rate of Fasciola in the female goats (Selim et al., 1997).

Animals with Fasciola infestation suffered from normocytic normochromic anemia which had been indicated by significant decline of TEC, Hb level, PCV and MCHC, significant increase of ESR and insignificant alterations in the volumes of MCV & MCH content. These observations are almost in agreement with the findings of Ogunrinade and Bomgbose (1980), Horoun et al.(1986), Swarup et al.(1987) and Chaudri et al.(1988). The lower values of TEC in infested animals might be attributed to (i) loss of blood resulting from severe hemorrhage caused by extreme migration of the young fluke through the hepatic parenchyma and from blood sucking  activity  of the adult flukes, (ii) Secretion of an unknown toxic substance that depress the hematopoietic activity resulting in decreased product of erythrocytes (Blood et al, 1983). The continuous drainage of iron stores and reduction in the total number of erythrocyte were thought to be responsible for reduction in Hb level. Decrease of PCV values in the infested animals could be attributed to hemodilution demonstrated by the increase plasma and blood volumes (Berry & Dargie, 1978) as well as to lower level of TEC. A higher ESR values in the infested cattle were probably due to a combined effect of anemia and chronic morbid process under going in the liver owing to infestation.

The study revealed significantly higher eosinophil count in Fasciola infested animal than the non-infested animals. This results confirm other earlier reports (Moroshkin et al.,1986;Ross et al.,1966;Haroun et al.,1986; Swarup et al.,1987). Neutrophil counts were also found significantly higher in the Fasciola- infested animals and this might be a result of secondary bacterial infections caused by migration of young flukes through the biliary parenchyma. The finding is in agreement with the result of Furmaga et al.(1974). The significant fall in lymphocyte counts in the infested animals under the present study substantiate the observation of Furmaga et. al. (1974).
CHAPTER: V
CONCLUSION

Fasciola infestations  in cattle, sheep and goats are endemic and widespread in the upazila of Saidpur. Domestic animals belonging to all age groups can be infected, although the rates might be variable between the age groups. ESR and neutrophil counts are higher in the Fasciola-infested animals compared with the non-infested ones, indicating the status of dehydration with probable secondary bacterial infections in liver parenchyma. These findings suggest that, in addition to giving a good flukicidal drug, Fasciola-infested animals should be treated with a broad-spectrum antibiotic plus intravenous saline. Periodic anthelmentic treatments should be undertaken in the animal population there to control clinical fascioliasis because intermediate host, i.e snails control might not be achievable or economically feasible. 
.
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ANNEX :
DATA COLLECTION SHEET FOR CATTLE:

	Sl. No.
	Breed 
	Sex 
	Age (yrs)
	Temp (˚F)
	      B C S
	Feeding habit
	CMM
	Hair coat
	Bottle jaw
	Consistency of feces
	Eggs in feces

	
	
	
	
	
	
	
	
	
	
	
	

	1.
	ND
	F
	1.6
	101.5
	Emaciated 
	Normal 
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	2.
	ND
	M 
	2.9
	102
	 Emaciated 
	Normal 
	Pale 
	Rough 
	Absent
	Watery 
	+ 

	3.
	CB
	F 
	4
	102.5
	 Emaciated 
	Anorexic 
	Anemic 
	Fine  
	Absent 
	Watery
	-

	4.
	ND
	F
	2.3
	101.5
	 Emaciated 
	Normal 
	Pale 
	Rough 
	Absent 
	Watery
	+ 

	5.
	ND
	M 
	3
	101.5
	Normal  
	Normal 
	Anemic
	Fine  
	Absent 
	Normal
	-

	6.
	ND
	F
	8
	101.4
	 Emaciated 
	Normal 
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	7.
	ND
	M 
	2.6
	102
	 Emaciated 
	Anorexic
	Pale 
	Rough 
	present
	Watery 
	+ 

	8.
	ND
	M 
	3
	101.5
	 Normal 
	Normal 
	Pale 
	 Fine  
	Absent 
	Normal
	-

	9.
	CB
	F
	4.5
	101.5
	 Emaciated 
	Normal 
	Anemic
	Rough 
	present
	Watery 
	+ 

	10.
	CB
	F 
	3
	101.5
	 Normal
	Normal 
	Pale 
	Fine  
	Absent 
	Normal
	- 

	11.
	ND
	M 
	3
	101.5
	 Emaciated 
	Normal 
	Anemic
	Rough 
	Absent 
	Watery 
	+ 

	12.
	CB
	M 
	2.5
	102
	 Normal
	Anorexic
	Pale 
	Fine  
	Absent 
	Watery
	-

	13.
	CB
	F
	1.8
	103
	 Emaciated 
	Anorexic
	Anemic
	Fine  
	Absent 
	Watery 
	+ 

	14.
	ND
	F
	2
	101.5
	 Emaciated 
	Normal 
	Pale 
	Rough 
	present
	Watery 
	+ 

	15.
	ND
	F
	3
	102
	 Emaciated 
	Anorexic
	Pale 
	Rough 
	present
	Watery 
	+ 

	16.
	ND
	M
	3.6
	101.5
	Normal
	Normal 
	Anemic 
	Fine  
	Absent 
	Normal
	-

	17.
	ND
	F
	3
	101.5
	 Emaciated 
	Normal 
	Anemic 
	Rough 
	Absent 
	Watery 
	+ 

	18.
	ND
	F
	3
	102
	 Emaciated 
	Anorexic
	Pale 
	Rough 
	Absent 
	Watery 
	-

	19.
	CB
	F 
	4
	101.5
	 Normal
	Normal 
	Pale 
	Fine  
	Absent 
	Normal 
	-

	20.
	ND
	M 
	1.9
	101.5
	 Emaciated 
	Normal 
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	21.
	ND
	F 
	3
	102
	 Emaciated 
	Anorexic 
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	22.
	ND
	M 
	2.5
	101.5
	 Normal
	Normal 
	Anemic 
	Fine  
	Absent 
	Normal 
	- 

	23.
	ND
	F
	3
	102.5
	 Normal
	Anorexic 
	Anemic 
	Fine  
	Absent 
	Normal 
	-

	24.
	ND
	M 
	3
	101.5
	 Emaciated 
	Normal 
	Pale 
	Rough 
	present
	Watery 
	+ 

	25.
	ND
	F
	3
	102
	  Normal
	Anorexic
	Anemic 
	Fine  
	Absent 
	Normal
	- 

	26.
	CB
	F
	6
	101.5
	 Emaciated 
	Normal 
	Pale 
	Rough 
	Absent
	Watery 
	+ 

	27.
	ND
	F
	1.5
	102
	  Normal
	Anorexic
	Anemic 
	Fine  
	Absent 
	Normal
	- 

	28.
	ND
	M 
	3
	103
	 Emaciated 
	Anorexic
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	29.
	CB
	F
	3
	101.5
	 Normal
	Normal 
	Anemic
	Fine  
	Absent 
	Normal 
	- 

	30.
	ND
	F
	2
	102
	 Emaciated 
	Normal 
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	31.
	ND
	F 
	3
	104
	 Emaciated 
	Anorexic
	Pale 
	Rough 
	Absent 
	Watery 
	-

	32.
	ND
	M 
	3
	103
	 Emaciated 
	Anorexic
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	33.
	ND
	F
	2.6
	101.5
	 Emaciated 
	Normal 
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	34.
	CB
	M 
	2.2
	101.5
	 Normal
	Normal 
	Anemic 
	Fine  
	Absent 
	Normal
	- 

	35.
	ND
	F 
	3
	101.5
	 Emaciated 
	Normal 
	Anemic 
	Rough 
	Absent 
	Watery 
	+ 

	36.
	ND
	M 
	5
	102
	 Emaciated 
	Anorexic
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	37.
	ND
	M 
	2.6
	101.5
	  Normal
	Normal 
	Anemic 
	Fine  
	Absent 
	Watery
	+

	38.
	CB
	M
	3
	103
	  Normal
	Anorexic
	Anemic 
	Fine  
	Absent 
	Watery
	-

	39.
	ND
	F
	4
	102
	 Normal
	Anorexic
	Anemic
	Rough 
	Absent 
	Watery 
	-

	40.
	ND
	F 
	3
	102
	 Emaciated 
	Anorexic 
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	41.
	ND
	M 
	2.5
	101.5
	 Normal
	Normal 
	Anemic 
	Fine  
	Absent 
	Normal 
	- 

	42.
	ND
	F
	3
	102.5
	 Normal
	Anorexic 
	Anemic 
	Fine  
	Absent 
	Normal 
	-

	43.
	ND
	F 
	3
	102
	 Emaciated 
	Anorexic 
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	44.
	ND
	M 
	2.5
	101.5
	 Normal
	Normal 
	Anemic 
	Fine  
	Absent 
	Normal 
	- 

	45.
	ND
	F
	4.6
	102.4
	 Normal
	Anorexic 
	Anemic 
	Fine  
	Absent 
	Normal 
	-

	46.
	ND
	F
	1.5
	102.5
	 Normal
	Anorexic 
	Anemic 
	Fine  
	Absent 
	Watery
	+


DATA COLLECTION SHEET FOR GOAT:

	Sl. No.
	Breed 
	Sex 
	Age (yrs)
	Temp (˚F)
	      B C S
	Feeding habit
	CMM
	Hair coat
	Bottle jaw
	Consistency of feces
	Eggs in feces

	
	
	
	
	
	
	
	
	
	
	
	

	1.
	BBG
	F
	2
	104.5
	Emaciated 
	Anorexic
	Pale 
	Rough 
	Absent 
	Watery 
	- 

	2.
	BBG
	F
	1
	101.6
	Emaciated 
	Normal 
	Pale 
	Rough 
	Absent
	Watery 
	+ 

	3.
	JP
	M
	4
	103.5
	Emaciated 
	Anorexic 
	Anemic 
	Fine  
	Absent 
	Normal 
	- 

	4.
	JP
	F 
	2
	102.5
	Emaciated 
	Normal 
	Pale 
	Rough 
	Absent 
	Watery
	+ 

	5.
	BBG
	M 
	3
	101.5
	Normal  
	Normal 
	Anemic
	Fine  
	Absent 
	Normal
	-

	6.
	BBG
	M
	2.6
	101.4
	Emaciated 
	Normal 
	Pale 
	Rough 
	Absent 
	Watery 
	-

	7.
	BBG
	F
	6
	104
	Emaciated 
	Anorexic
	Pale 
	Rough 
	present
	Watery 
	+

	8.
	ND
	M 
	1.2
	101.5
	 Normal 
	Normal 
	Pale 
	 Fine  
	Absent 
	Normal
	-

	9.
	CB
	F
	4
	102.5
	Emaciated 
	Normal 
	Anemic
	Rough 
	Absent 
	Watery 
	+ 

	10.
	JP
	F 
	3
	101.5
	 Normal
	Normal 
	Pale 
	Fine  
	Absent 
	Normal
	- 

	11.
	ND
	M 
	3
	101.5
	Emaciated 
	Normal 
	Anemic
	Rough 
	Absent 
	Watery 
	+ 

	12.
	ND
	M 
	2.5
	103.5
	 Normal
	Anorexic
	Pale 
	Fine  
	Absent 
	Normal
	-

	13.
	BBG
	F
	3
	103
	Emaciated 
	Anorexic
	Anemic
	Fine  
	Absent 
	Watery 
	- 

	14.
	CB
	F
	2
	101.5
	Emaciated 
	Normal 
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	15.
	BBG
	F
	3
	102
	Emaciated 
	Anorexic
	Pale 
	Rough 
	present 
	Watery 
	-

	16.
	BBG
	M
	1.6
	101.5
	Normal
	Normal 
	Anemic 
	Fine  
	Absent 
	Normal
	-

	17.
	JP
	F
	3
	101.5
	Emaciated 
	Normal 
	Anemic 
	Rough 
	Absent 
	Watery 
	+ 

	18.
	JP
	F
	5
	102
	Emaciated 
	Anorexic
	Pale 
	Rough 
	Absent 
	Watery 
	+

	19.
	BBG
	F 
	4
	102.5
	 Normal
	Normal 
	Pale 
	Fine  
	Absent 
	Normal 
	-

	20.
	BBG
	M 
	3
	101.5
	Emaciated 
	Normal 
	Pale 
	Rough 
	Absent 
	Watery 
	-

	21.
	BBG
	F 
	3
	102
	Emaciated 
	Anorexic 
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	22.
	JP
	M 
	2.5
	101.5
	 Normal
	Normal 
	Anemic 
	Fine  
	Absent 
	Normal 
	- 

	23.
	BBG
	F
	3
	103.5
	 Normal
	Anorexic 
	Anemic 
	Fine  
	Absent 
	Watery
	-

	24.
	BBG
	M 
	3
	104.5
	Emaciated 
	Anorexic
	Pale 
	Rough 
	Absent 
	Watery 
	- 

	25.
	ND
	F
	5
	102
	  Normal
	Anorexic
	Anemic 
	Fine  
	Absent 
	Watery 
	+

	26.
	ND
	M
	1.2
	104.5
	Normal 
	Anorexic
	Anemic 
	Rough 
	Absent 
	Normal
	-

	27.
	BBG
	F 
	4
	102.5
	 Normal
	Normal 
	Pale 
	Fine  
	Absent 
	Normal 
	-

	28.
	BBG
	F
	3
	103.5
	Emaciated 
	Anorexic
	Pale 
	Rough 
	present
	Watery 
	- 

	29.
	BBG
	F 
	3
	102
	Emaciated 
	Anorexic 
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	30.
	JP
	M 
	2.5
	101.5
	 Normal
	Normal 
	Anemic 
	Fine  
	Absent 
	Normal 
	- 

	31.
	BBG
	F
	3
	103.5
	 Normal
	Anorexic 
	Anemic 
	Fine  
	Absent 
	Normal 
	-

	32.
	BBG
	M 
	1
	103.5
	Emaciated 
	Anorexic
	Pale 
	Rough 
	Absent 
	Watery 
	- 

	33.
	ND
	F
	5
	101.3
	  Normal
	Normal
	Anemic 
	Rough  
	Absent 
	Normal
	+

	34.
	ND
	F
	2
	104.5
	Normal 
	Anorexic
	Anemic 
	Rough 
	Absent 
	Watery 
	-

	35.
	BBG
	M 
	6
	101.2
	Emaciated 
	Anorexic
	Pale 
	Rough 
	present
	Watery 
	+

	36.
	ND
	M 
	2.6
	101.5
	 Normal 
	Normal 
	Pale 
	 Fine  
	Absent 
	Normal
	-

	37.
	CB
	F
	4
	102.5
	Emaciated 
	Normal 
	Anemic
	Rough 
	Absent 
	Watery 
	+ 

	38.
	JP
	F 
	3
	101.5
	 Normal
	Normal 
	Pale 
	Fine  
	Absent 
	Normal
	- 

	39.
	ND
	F
	3
	101.5
	Emaciated 
	Normal 
	Anemic
	Rough 
	Absent 
	Watery 
	+ 

	40.
	ND
	M 
	2.5
	103.5
	 Normal
	Anorexic
	Pale 
	Fine  
	Absent 
	Normal
	-

	41.
	BBG
	F
	3
	103
	Emaciated 
	Anorexic
	Anemic
	Fine  
	Absent 
	Watery 
	- 

	42.
	CB
	F
	2
	101.5
	Emaciated 
	Normal 
	Pale 
	Rough 
	Absent
	Watery 
	-

	43.
	BBG
	M 
	6
	103
	Emaciated 
	Anorexic
	Pale 
	Rough 
	present
	Watery 
	-

	44.
	ND
	M 
	3
	101.5
	 Normal 
	Normal 
	Pale 
	 Fine  
	Absent 
	Watery
	-


DATA COLLECTION SHEET FOR SHEEP:

	Sl. No.
	Breed 
	Sex 
	Age (yrs)
	Temp (˚F)
	      B C S
	Feeding habit
	CMM
	Hair coat
	Bottle jaw
	Consistency of feces
	Eggs in feces

	
	
	
	
	
	
	
	
	
	
	
	

	1.
	ND
	F
	5
	101.5
	Emaciated 
	Normal 
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	2.
	ND
	M 
	2
	102
	Emaciated 
	Normal 
	Pale 
	Rough 
	present 
	Watery 
	+ 

	3.
	ND
	F 
	4
	103.5
	Emaciated 
	Anorexic 
	Anemic 
	Fine  
	Absent 
	Watery
	+

	4.
	ND
	F 
	1.4
	101.5
	Emaciated 
	Normal 
	Pale 
	Rough 
	Absent 
	Watery
	+ 

	5.
	ND
	M 
	3
	101.5
	Normal  
	Normal 
	Anemic
	Fine  
	Absent 
	Normal
	-

	6.
	ND
	F
	2.6
	101.4
	Emaciated 
	Normal 
	Pale 
	Rough 
	Absent 
	Watery 
	+ 

	7.
	ND
	M 
	2
	104
	Emaciated 
	Anorexic
	Pale 
	Rough 
	present
	Watery 
	- 

	8.
	ND
	M 
	3
	101.5
	 Normal 
	Normal 
	Pale 
	 Fine  
	Absent 
	Normal
	+

	9.
	ND
	F
	1
	102.5
	Emaciated 
	Normal 
	Anemic
	Rough 
	Absent 
	Watery 
	-

	10.
	ND
	F 
	1.6
	101.5
	 Normal
	Normal 
	Pale 
	Fine  
	Absent 
	Normal
	- 

	11.
	ND
	M 
	4.5
	104.5
	Emaciated 
	Anorexic
	Anemic
	Rough 
	Absent 
	Watery 
	-

	12.
	ND
	M 
	2.5
	103.5
	 Normal
	Anorexic
	Pale 
	Fine  
	Absent 
	Normal
	-

	13.
	ND
	F
	3
	102
	Emaciated 
	Anorexic
	Anemic
	Fine  
	Absent 
	Watery 
	+ 

	14.
	ND
	F
	2.6
	101.5
	Emaciated 
	Normal 
	Pale 
	Rough 
	Absent
	Watery 
	+ 
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