CHAPTER I

INTRODUCTION
Helminth parasites are potential health hazard to livestock population and produce enormous losses. Watery diarrhoea, weakness, weight loss, decrease in milk Production, reduced product quality, mortality and other secondary infections are caused by Trematodal parasites (Soulsby, 1982). Fascioliasis is distributed throughout the world (Blood et al., 1990). Fascioliasis is distributed throughout the world. It is caused by the flukes like Fasciola hepatica and Fasciola gigantica. Fascioliasis an economically important disease of livestock, is largely caused by Fasciola hepatica in temperate climates and by Fasciola gigantica in tropical regions. Fascioliasis is an infection caused by flukes of the class Trematoda, most 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 cause 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 younger animals are more susceptible than older ones. Previously many research was done to identify the prevalence of Fascioliasis. So far my knowledge there is no work on Fascioliasis in Rangpur, sadar. There are some seasonal influence present on the occurrence of Fascioliasis. So my study objectives were followings:

· Identify the prevalence of Fascioliasis  at Rangpur, sadar to represent the condition of the whole country. 

· To give the message to veterinarian about the strong hold of seasonal consideration to be mind during treatment of Fascioliasis.
· To suggest an effective anthelmintic campaign for the farmer.                                                                                        
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 humans. The Life cycle includes freshwater snails as an intermediate host of the parasite. Recently,worldwide losses in animal productivity due to fasciolosis were conservatively estimated at 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 neighbouring areas.The other one is Fasciola gigantica,  most common in Asia and Africa.

2.1 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
2.2 Distribution

Human and animal Fasciolosis occurs worldwide. While Animal Fasciolosis is distributed in countries with high cattle and sheep production,Human Fasciolosis occurs in developing countries,excepting Western Europe. Fascioliasis occurs only in areas wheresuitable conditions for Intermediate hosts exists. 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 Hawai. It is larger in sizeand 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 Salughtered 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%.  

2.3 Life cycle
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Eggs (transported with feces) → eggs hatched → miracidium → miracidium infect snail (intermediate host) → (parthenogenesis in 24 hours) sporocyst → redia → daughter redia → cercaria → (gets outside the snail and forms sporocyst) → metacercaria → infection of the host → adult stage produces eggs.
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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.The species of Fasciola can become adapted to new intermediate hosts under certain conditions at least based on laboratory trials. It has been reported that the most important intermediate host for Fasciola gigantica is Radix auricularia. However, Lymnaea rufescens and Lymnaea acuminata are the host snails in the Indian Subcontinent; Radix rubiginosa and Radix natalensis are the hosts in Malaysia and in Africa respectively, and the synonymous Lymnaea cailliaudi is the Intermediate host in East Africa. There is some evidence, at least based on laboratory trials, that the species of Fasciola can become adapted to new hosts,either amphibious or aquatic, under certain conditions.The Australian Lymnaea tomentosa (host of Fasciola hepatica) was shown to be receptive to miracidia of Fasciola gigantica from East Africa, Malaysa and Indonesia. Radix natalensis is considered to be the essential Intermediate host for Fasciola gigantica based on field and experimental studies in Egypt. Cercarial production from Radix natalensis experimentally infected with Fasciola gigantica is affected by the species of Definitive host from which the eggs are obtained, as well as in different laboratory conditions. Another lymnoid snail, Galba truncatula, may play a role in transmitting this parasite in Egypt, as it was found naturally infected with Fasciola gigantica. At the level of Intermediate hosts of Fasciola gigantica, the conditions are thus favorable in Egypt to transmit Fascioliasis. Other species in the family Lymnaeidae are serving as naturally or experimentally intermediate hosts of Fasciola gigantica and they include Austropeplea ollula, Austropeplea viridis, Radix peregra, Radix auricularia, Radix natalensis, Radix luteola, Radix rubiginosa, Pseudosuccinea columella and Galba truncatula. Fasciola hepatica are smaller in size than Fasciola gigantica. It is leaf shaped and has a broad host range. Snails of the genus Lymnaea are the Intermediate host of Fasciola hepatica. Most common species is Lymnaea truncatula. Others are Lymnaea tomentosa, Lymnaea columella, Lymnaea viator found in Australia, North America, South America respectively.  (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.

2.4 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. 

2.5  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.

2.6 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. 

Acute Fascioliasis

 There may be an outbreak of the disease following a massive but relatively short–term intake of metacercariae. The high intake is the result of certain seasonal and climatic conditions combined with a lack of fluke control measures; typically, stock forced to graze in heavily contaminated wet areas as a result of overstocking or drought. Animals suffering from acute Fasciolosis may not show any obvious symptoms. Some animals may show abdominal pain and may become jaundiced. Death is usually due to blood loss resulting from haemorrhage in the liver. The liver haemorrhage is the result of the immature fluke burrowing through the liver.

Subacute Fascioliasis
Subacute Fascioliasis is characterized by jaundice, some ill thrift and anaemia. The burrowing fluke causes extensive tissue damage, leading to haemorrhage and liver damage. The outcome is severe anaemia, liver failure and death in 8–10 weeks. 

Chronic Fascioliasis 

Chronic Fascioliasis is the most common form of liver fluke infection in sheep, goats and cattle – and particularly in more resistant hosts, such as horses and pigs. It occurs when the parasites reach the bile ducts in the liver. The fluke ingests blood, which produces severe anaemia and chronic inflammation and enlargement of the bile ducts. The clinical signs developed slowly. The animals become increasingly anaemic, appetite is lowered, the mucous membranes of the mouth and eyes become pale and some animals develop oedema under the jaw (‘bottle jaw’). Affected animals are reluctant to travel. 

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.

Fecal examination 

This 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.

2.7 Treatment
Triclabendazole (commercial names: veterinary, liquid: Fasinex; human, tablets: Egaten; both manufactured by Novartis) is a member of the Benzimidazole family of anthelmintics. The Benzimidazole drugs share a common molecular structure, Triclabendazole being the exception in having a chlorinated benzene ring but no carbamate. Triclabendazole was initially only developed as an oral route drug and displays high efficacy against both immature and adult liver fluke. It is generally accepted that Benzimidazoles like Triclabendazole bind to beta-tubulin and prevent the polymerization of the microtubules.
CHAPTER III

MATERIALS AND METHODS
3 Prevalence study

3.1 Study layout :
 Fascioliasis affected suspected cattles used to come in UVH,Rangpur Sadar. Age of cattles were determined from the history of owner and also by dentition. Then I divided the  cattles into 3 age groups. Cattles  were separated on the observation of clinical signs under keen observation and recorded data. Male age group and female age group were done as sub group division. The faeces samples were collected by myself with proper precautions. Then observation of Fasciola egg under microscope were done and  positive data were recorded.

3.2 Study area: 

The study was conducted at Veterinary Hospital in Rangpur, sadar. 
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Figure 2: Maps of study area (Rangpur, sadar)
3.3 Study period:

 The duration of study was 50 days from 16th july to 6th September 2012.

3.4 Study Population: 

A total 90 cattle of different age and sex were registered for examining the feces. The animals were brought to the veterinary hospital by their owners. From study population, the total number of animals were divided in to 3 age group for confirmatory diagnosis, such as age group-1 (6month- 2 year), age group-II ( 2 year – 4 year) and age group-III (> 4 year).

3.5 Collection of sample: 

Fecal samples from all reported animals were collected directly from the rectum in small polythene bag. Then sample were transferred to the diagnostic laboratory of veterinary hospital sadar in Rangpur district.

3.6 Criteria of diagnosis: 

Collected samples were processed and smears were made on glass slide and observed under microscope.After this test the negative samples were processed for sedimentation, supernatants were discarded and the sediments were used to make smear on glass slide and The eggs of suspected parasites were identified on the basis of their morphological features.
3.7 Morphology of Fasciola 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 hazzy that can be distinctly identified. 
3.8 Examination techniques:

01.Physical examination 

02.Microscopic.

Direct smear method

Sedimentation method
3.9 Physical examination:

A presumptive diagnosis of Fascioliasis in cattle can be made on the basis of history of enzootic area and characteristic clinical signs such as following 
Clinical signs of Fasciola sp:
( The animal becomes anemic, dull, depressed, roughened coat appearance.
( Mucous membrane become pale.

( Submandibular edema developed.

( Diarrhoea with characteristic foul odor

( Loss of  body weight.

( The animal become depressed. 

( In long standing cases, the foul odor faeces appears and animal become 

   dehydrated. 

( Loss of milk  production.

3.10 Microscopic examination:

Direct smear method:

A loop of fecal sample was taken on a glass slide, thoroughly diluted with few water, covered with a cover slip and examined under microscope using both low and high power magnification for the identification of suspected egg. 

Sedimentation method:

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 and 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.
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Figure 3:  Collection of fecal sample

Figure 5:  Observing under  microscope   
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Figure 4:  Processing of sample    

                Figure 6: Egg of Fasciola species
 
                      under microscope  
3.11 Data collection and analysis:

Seasonal variation study

This study was conducted by collection of data from the patient register.the no. of cases come to the hospital with fascioliasis in last one year.data were collected according to the months.Then they were analyzed to get seasonal variation for the cases of Fascioliasis.

In this study the considerable things  were :

· This area is a low lying area flooded under water for about 5 months in a year.

· After the water logging condition, numerous no. of snail present in the pasture.

· Most of the animals were grazed in those lands.

Table 1 : Occurrence in various months in Rangpur , sadar.
	Months
	season
	cases

	January
	winter
	79

	February
	spring
	73

	March
	spring
	49

	April
	summer
	28

	May
	summer
	20

	June
	rain
	60

	July
	rain
	93

	August
	autumn
	95

	September
	autumn
	65

	October
	Late autumn
	77

	November
	Late autumn
	65

	December
	winter
	55

	Total
	
	759


Source: Patient Register of Upazilla Veterinary Hospital, in Rangpur,  sadar.
For Prevalence Study:

The data were collected and tabulated in an excel sheet.then those were analyzed and prevalence was estimated.the collected data .
CHAPTER IV
RESULTS
4.1 Seasonal variation for occurrence

Occurrence was highest in autumn season 21.1% and  lowest in summer season 6.2% of total cases.
Table 2: Occurrence of case in various seasons  

	Season
	Animals affected
	Percentage of total case

	summer
	48
	6.3

	rain
	153
	20.2

	Autumn
	160
	21.1

	Late Autumn
	142
	18.7

	Winter
	134
	17.6

	Spring
	122
	16.1
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Figure 6: Graphical presentation for seasonal variation
4.2 Prevalence study

The most of the cases in the study area were affected with Fascioliasis . The clinical signs of animals were observed first. The fecal examination by direct microscopic examination and sedimentation method were used for confirmatory diagnosis
Overall prevalence

In the study area, out of 90 samples the 55 were positive for  Fasciola sp.(61.1%).So the overall prevalence was 61.1%
Table 3: Overall Prevalence

	Total cases
	positive
	negative
	prevalence

	90
	55
	35
	61.1
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Figure 7: Flow chart for positive and negative cases of Fascioliasis
Sex wise prevalence

In this study total Female were 59 from where 32 were positive. The prevalence for female was 54.2%. Total male were 31 from where 23 were positive.So the prevalence for male was 74.2%.

Table 4: Sex wise prevalence of Fascioliasis  

	Sex
	Total case
	Positive
	Prevalence (%)

	Female
	59
	32
	54.2

	Male
	31
	23
	74.2

	Total
	90
	55
	61.1
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Figure 8: Graphical presentation for sex wise prevalence

Age wise prevalence

For Female

Total animal of 6 months to 2 years of age were 10 from where 7 were positive .So prevalence for this age group was 70%. Total animal of 2 to 4 years of age were 41 from which 22 were positive. Prevalence for this age group was 53.6%. Total animal of above 4 years of age were 8 from where 3 were positive. The prevalence for this age group was 37.5%

Table 5: Age wise prevalence of Fascioliasis for Female 

	Age
	total case
	positive
	Prevalence (%)

	6 months to below 2 years
	10
	7
	70

	2 to 4 years
	41
	22
	53.6

	Above 4 years
	8
	3
	37.5

	Total
	59
	32
	54.2
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Figure 9: Graphical presentation for age wise prevalence of Female

For Male

Total animal of 6 months to 2 years of age were 15 from where 12 were positive .So prevalence for this age group was 80%. Total animal of 2 to 4 years of age were 12 from which 10 were positive. Prevalence for this age group was 83%. Total animal of above 4 years of age were 4 from where 1 were positive. The prevalence for this age group was 25%

Table 6: Age wise prevalence of Fascioliasis for Male
	Age
	total case
	positive
	Prevalence (%)

	6 months to below 2 years
	15
	12
	80

	2 to 4 years
	12
	10
	83

	Above 4 years
	4
	1
	25

	Total
	31
	23
	74.2
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Figure 10: Graphical presentation for age wise prevalence of Male

CHAPTER V
DISCUSSION
The result of this observation indicates the infestation rate of Fasciola sp.in Rangpur, sadar.In this study the fecal sample examination revealed that overall prevalence of Fasciola 61.1% where Garrels (1975) showed that the overall prevalence was 22.4%. Chawdhury (1991) showed that 19.7%. In the prevalence of Fasciola is higher than that of Garrels and Chawdhury. Chilardi and Mantovani (1975) showed that, by fecal examination the overall prevalence of Fasciola was 57% which is closely related to my study (61.1%). Lowcock (1982) showed that, in Nepal, on Fascioliasis by examining fecal sample the prevalence of cattle 66% which is higher than my study (61.1%).

In my study, occurrence is lowest in summer season (6.2%) and highest in later rainy season or autumn season(21.1%). This is caused mainly due to presence of large no. of intermediate host in the pasture land in Autumn season and less in Summer season. 

In case of prevalence study the age group of 2-4 years are more susceptible than age group 6month and above 4years. The age group of 6months-2years population size are small. And above 4 years age group of animal immunity is higher than other age group. 4years group are less susceptible and Male (74.2%) are more susceptible than Female (54.2%).

CHAPTER VI

CONCLUSION AND RECOMMENDATION
Conclusion 

The study focused on the estimation of prevalence of Fascioliasis of cattle at in Rangpur, sadar.by this study it is clear that

· prevalence of fascioliasis is high(61.1%) in this area.

· Males are more susceptible than Females.

· Age group of 2 to 4 years are more susceptible than other age groups.

· Occurrence is highest in Autumn season and lowest in summer season.

Recommendation
After this study it can be suggested to the farmers that

· Animals should be fed in stall with washed grass during the later rainy season to time until drying the pasture lands.

· If possible control measure should be taken against intermediate hosts.

· Anthelmintic medication should be done in every 3 months interval.

CHAPTER VII
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                                                                  APPENDIX
This Case Sheet was used for Prevalence Study

CASE SHEET

CASE NO.







DATE:
OWNERS DATA:

NAME:

ADRESS:

OCCUPATION:

PATIENTS DATA:

AGE:

SEX:

BREED:

WEIGHT:

OWNERS COMPLAIN:

CLINICAL SIGNS:

TENTATIVE DIAGNOSIS:

TESTS:
RESULT:

CONFIRMATORY DIAGNOSIS:

TREATMEMT:

                                  
                                                                       SIGNATURE
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