Chapter-I

INTRODUCTION TO ANTHELMINTICS

Parasitism is one of the major problem affecting health and productivity of livestock. Adverse effects of different species of helminthes include significant impairment in loss of body weight, and reduced milk production. In addition, helminthes lower resistance of the animals and predispose them to the secondary infections i.e. bacterial, viral and etc. which lead to heavy economic losses (Soulsby, 1982; Khan et al., 1989). Parasitic infections especially gastrointestinal nematode and trematode pose a serious health threat and limit the productivity of livestock due to the associated morbidity, mortality, cost of treatment and control measures (Nwosu et al., 2007; Raza et al., 2010).

Anthelmintics are drugs that are used to treat infections with parasitic worms. This includes flat worms, e.g., flukes and tapeworms; round worms, i.e., nematodes and ectoparasite. Anthelmintics Tare of  huge importance for veterinary medicine. Fenbendazole , Diminazine Aceturate , Imidocarb Dipropionate, Ivermectin, Levamisole, Piperazine citrate, Praziquantal, Pyrental, Niclosamide, Nitroxinil, Triclabendazol  are commonly used to treatment of parasitic infestation.

[bookmark: table1]Ivermectins are the active components of some insecticidal and Ectoparacidal products used in agriculture and the most used agents in veterinary medicine for several years in prevention of parasitic diseases (Boxall et al., 2003). Broad spectrum anthelmintics are effective against parasitic flat worms and nematodes. However, the majority of drugs are more limited in their action, e.g., praziquantel, a drug used in the treatment of Cestodiasis (tape worm). Nitroxinil is effective against flukes. Diminazine Aceturate and  Imidocarb Dipropionate are used for babesiosis. In Gastrointestinal nematodiasis Benzimidazoles Levamisole, Piperazine citrate, Praziquantal, Pyrental, Niclosamide  are very effective drug.




Chapter-II
REVIEW OF THE LITERATURE

Trematodal infection :
Fascioliasis:
Among the parasitic diseases, fascioliasis is an economically important of livestock particularly in cattle, sheep and goats. Infection with F. gigantica is regarded as one of the most common single helminth infection of ruminants in Africa, Indian, Sub continent, central and Southeast Asia, other tropical and sub tropical areas of the World (Amin and Samad, 1988; Hamond and Sewell, 1990; Hensen and Perry, 1994; Radostits et al., 1994). 
This disease causes enormous economic losses all over the world and these losses are due to reduction in milk and meat production, condemnation of liver, loss of draught power, reproductive failure and mortality (Diaw et al., 1998; Fabiyi, 1986; Selim et al., 1997).

The higher rate of infection with F. gigantica was observed in older animals in Bangladesh. The probable explanation for the lower prevalence in older age group compared to younger age group could be due to the so called self-cure phenomenon (Assanji, 1988; Chowdhury, 1993; Haq and Shaikh, 1968; Keyyu et al., 2005; Mazid, 2006; Rahman and Mondal 1983; Tasawar et al., 2007).

The significant difference in the rate of infection between male and female animals as observed, apparently indicated that the female were more susceptible to F. gigantica  than male (Chowdhury, 1993; Hossain et al., 2011; Mazid, 2006; Selim et al., 1997).

Nitroxynil is an anthelmintic used in the treatment of liver fluke. Fascioliasis in cattle, goat and sheep treated with nitroxynil at 10 mg/kg given subcutaneously (Stammers, 1976; Whelan et al., 2011).




Paramphistomiasis:
Paramphistomiasis is the commonest chronic parasitic diseases affecting grazing cattle and buffaloes. Considerable economic losses incurred in terms of ill health and reduced growth, loss of weight and milk production (Bharti, 2000; Biondani and Steffan, 1988; Rangel-Ruis et al., 2003).

The infection rate of Paramphistomum was highest in the age group of > 36 months. The increase in prevalence of these parasites with the age ( Haq and Shaikh, 1968; Rahman and Mondol , 1983;  Sardar et al., 2006; Tariq  et al., 2008 ).
Males  were more susceptible to Paramphistomum  than females. The influence of sex on the susceptibility of animals to infections could also be attributed to genetic predisposition and differential susceptibility owing to hormonal control. Testosterone is known for its immunosuppressive activity (Gualy et al., 2006; Raza et al., 2007; Roberts et al., 2001; Tariq et al., 2008).

Treatment of Paramphistomiasis with Trichlobendazole and levamisole combination was effective. Therapeutic effect of  the combination of trichlobendazole and levamisole combination was 96.9% for Trematodal infection, 87.1% and 99.9% for gastrointestinal nematode. Trichlobendazole and levamisole combination was effective in endoparasite infection. As recommended dose of 7.5 mg per kg bwt. It is a safe drugs in pregnant goat (Aceves et al., 1970; Harold, 1986; Kaya et al., 2000; Prasad et al., 2004; Yüksek et al., 2007).

Gastrointestinal nematodiasis: 
Ascariasis:
Ascarids  may cause coughing and nasal discharge, due to larval migration from the intestines through the lungs, reduced weight gain, lack of condition, lethargy, anorexia, depression, anemia and pot belly and even death  from intestinal obstructionof mature ascarids. Prevalence of ascariasis was related to overcrowding, large population size and use of same pasture year after year, feeding on floor, irregular deworming (Clayton and Duncan, 1978; Clayton, 1986; Thienpont and Keyser, 1981).
The usual mode of infestation by Ascariasis is the ingestion of egg containing larvae but in case of Neoascaris vitulorum infestation occurs through ingestion of colostrums and milk. Transplacental transmission was also recorded in calves. Ascariasis, was very high in the young animals starting from the age group of less than 12 months and gradually declined. Younger animals were more susceptible to nematode parasites compared to older age animals (Mia et al, 1975; Roberts et al., 1992; Rahman and Mondol , 1983; Tasawar et al., 2007; Overend et al., 1984).

Sex wise prevalence of gastrointestinal parasites indicated that male calves  were more affected than female calves (Bilal et al., 2009; Ferdushyf and Hasan, 2008; Gupta , 1986; Tariq et al., 2008).
Piperazine is especially useful in the treatment of partial intestinal obstruction caused by Ascaris worms. Piperazine is indicated as alternative treatment for ascariasis caused by Ascaris lumbricoides (roundworm) and enterobiasis (oxyuriasis) caused by Enterobius vermicularis (pinworm) ( Conners, 1995; Hafeez and Venkataratnam, 1989; Martin et al., 1985 ).

Strongyloidiasis:
[bookmark: d45352e180]Intestinal threadworm Strongyloides stercoralis is a parasite of dog, cat and primates that occurs worldwide being most prevalent in tropical and subtropical countries. The adult parasitic worm is about 2 mm long and slender. It possesses both parasitic and free-living lifecycles. The parasitic worms are females. Strongyloides stercoralis infects the host via percutaneous, peroral or transmammary transmission in addition to autoinfection. Clinical disease varies from inapparent to severe enteritis and pneumonia. Young animals with heavy burdens may show acute diarrhoea, weakness, emaciation; even sudden death may occur (Dillard et al., 2007; Taylor et al., 2007).

Prevalence increased with age. The younger ruminants were more infected than adult animal but there was no difference between male and female. In some study Female ruminants were also more infected than male (Biu et al., 2009; Lindo, 1995; Ikeh et al., 2006; Regassa et al., 2004).
[bookmark: d45352e486]Fenbendazole is usually the drug of choice in treatment of S. stercoralis infection which has specific recommendations for treating roundworms. It is administered by addition to feed (Dillard et al., 2007 and Nolan, 2007).


Hookworm Infection:
Hookworms are parasitic helminths belonging to the order of strongylida (family Ancylostomatidae), and are typically harboured in the small intestine, where they attach to the mucosa and feed on blood A. caninun is a voracious bloodsucker and anemia accompanied by iron depletion is the principal consequence of its infestation (Bowman, 1999; Hotez and Pritchard, 1995)

Ancylostominae is common to observe intestinal parasites in canines of all ages, but the prevalence of infection is usually high in puppies, mainly due to the newly whelped or neonates and also because young dogs have not yet acquired immunity to parasites (Bowman, 1999 and Ramirez-barrios et al., 2004).

Benzimidazoles is effective against Hookworm infection. Benzimidazoles were introduced to the market in 1961 beginning with thiabendazole followed by albendazole and fenbendazole,  Trichlobendazole (Aceves et al., 1970). Combination of Trichlobendazole and levamisole is also effective in Hookworm infection ( Kaya et al., 2000; Prasad et al., 2004; Yüksek et al., 2007). Pyrantel also had an 89 to 96% efficacy  against Hookworms ( Kaplan et al., 2002; Lyons et al., 1974).

Ascaridiasis:
 The Ascaridia species, such as A. galli, are the largest internal parasitic nematodes or roundworms causing helminthiasis in poultry. They infest the small intestine and can cause ill-thrift and intestinal compaction (enteritis). Droopiness, emaciation and diarrhoea are the common clinical symptoms. Heavy infestations can cause death within 12 days of infection (Jacobs et al., 2003; Yamaguti, 1961).
Although age does not seem to play a major role in resistance to A. galli infections in layers, older chickens, of more than 3 months, tend to show a degree of resistance to the A. galli. This is due to the development of goblet cells in the duodenum of birds over 3 months. A bird's hormonal and immune status, related to laying activity, seems to have a significant negative impact on resistance (Gauly et al., 2005; Idi et al., 2004). It may be the case that free range chickens are at higher risk of being subjected to outbreaks of fowl cholera (P. multocida) when they are infected with A. galli  (Dahl et al., 2002).
Ascaridia has traditionally been treated with piperazine powder. Piperazine may be administered to chickens in the feed (0.2-0.4%) or water (0.1-0.2%), or as a single treatment (50–100 mg/bird). However, piperazine is quite in effective for young. However, the recovery in piperazine treatment is much higher compare with other treatment (Conners, G.P., 1995; Hafeez and Venkataratnam, 1989; Yazwinski et al., 2003).  

Tapeworm infestation:
Moniezia expansa is usually affecting the animal of Asia and Africa countries. The symptoms of tape worms in sheep and goats may not be too obvious, and the clinical effects such as rough hair coat, digestive disturbances, constipation followed by diarrhea, pot belly, anemia, and edema may also be caused by round worms. However, when large numbers of tape worms are present, they may cause obstruction of the intestine and precipitate enterotoxemia or overeating disease (Boray et al., 1986; Karki, 2005; Parsani et al., 2008).

All age groups are susceptible, but in adult have deleterious effect and heavy infestation are necessary to cause clinical illness (Radostits et al., 1994). The higher rate of infection with M. expansa and M. benedeni was observed in young animals than old. The infection with Moniezia spp. was higher in male than female   (Mazid, 2006;  Rahman et al., 1996).
Praziquantel is an anthelmintic for treatment of tapeworm infestation in animals. Niclosamide, morantel, pyrantel and the newer benzimidazoles (albendazole, fenbendazole, and oxfendazole) are effective against tapeworms in cattle and sheep (Andrews et al. 1983; Molento, 2005). Nitazoxanide also has been reported to be effective, safe, inexpensive, and well-tolerated drug for the treatment of tapeworm infection (Lateef et al., 2008; Varma et al., 1990) Niclosamide is also used as a molluscicide.( Richard et al., 1985).

Babesiosis:
Babesiosis, caused by Babesia bigemina, continues to be one of the important tick-borne diseases of cattle in a tropical country like India, and the disease impact varies from region to region with a state of enzootic stability of the tick-borne infection. There is a need for improved capability to diagnose carrier animals (Ristic, 1988; Taboada, 1998).

In case of Babesiosis Adult are more infected than young mainly  more than 24 month age group. António, 2011; Terefe, 2012). The clinical manifestations of an acute presentation of the disease include fever, anorexia, dullness, weakness, ataxia, haemoglobinuria, icterus, anaemia and presence of intra-erythrocytic parasites (Bose et al., 1995; Birkenheuer et al.1999; Taboada, 1998).

 Many drugs have been applied in management of canine babesiosis, including babesiacidal agents (imidocarb diproprionate, diminazene aceturate). Two injections of Imidocarb diproprionate at 5.0 to 6.6 mg/kg given subcutaneously or intramuscularly at an interval of 2 to 3 weeks are reputed to be effective (Perkins, 2000). Another possible treatment is a single intramuscular injection of Dimenazene aceturate at a dosage of 5 mg/kg (Birkenheuer et al., 1999; Mallick et al., 1987; Schwint et al., 2009; Taboada, 1998). The babesiacide diminazene diaceturate is mainly used in horses, donkeys and cows (Rashid, 2008; Vial and Gorenflot, 2006).

Ectoparasitic Infestation:
Tick Infestation:
Ticks are arthropods belonging to the class Arachnida, which are generally obligate and temporary ectoparasites of vertebrates, feeding on blood and tissue fluids of their hosts. They are the second most important group next to insects of arthropod vectors of diseases transmissible to animals and human beings. Tickborne diseases commonly transmitted to human beings include Lyme disease, Ehrlichiosis, Babesiosis, Rocky Mountain spotted fever, Colorado tick fever, Tularaemia, Q fever, Tick paralysis, Spotted fever and Tick encephalitis (Ghosh et al., 2007; Madsen et al., 1990).

The percentage of infestation of ticks on adult cattle was higher than in the young cattle. Female cattle were more susceptible to tick infestations than males (Mekuria and Gezahegn, 2010; Yakhchali and Hasanzadehzarza, 2004).


Ivermectins are the active components of some insecticidal and Ectoparacidal products used in agriculture and the most used agents in veterinary medicine for several years in prevention of parasitic diseases (Boxall et al., 2003; McCracken, 1993; McKellar, 1997; Floate et al., 2005).

Mite Infestation:
Sarcoptic mange: 
Sarcoptes scabiei is a parasitic mite that borrows into the skin of animals and man causing a disease condition known as scabies or sarcoptic mange. S. scabiei is the cause of dermatitis. They cause marked irritation of the skin and itching, which provokes scratching or biting of the skin. This leads to alopecia and hyperkeratosis of the skin. Red papules and vesicles appear on the skin that is followed by appearance of crusts formed of dry lymph. The connective tissue of the skin proliferates and keratinisation is increased so that the skin becomes thickened and wrinkled (Bond, 1998; Dorny et al., 1994; Newman, 2002).

sarcoptic mange was very high in the young animals, oder animal less infected by S. scabiei.Sex had no influence on the occurrence and severity of the disease (Bornstein et al., 2001; Newman et al., 2002).

Animal with sarcoptic mange received one treatment with ivermectin. This was followed by the marked regression Ivermectin is a major advance in the treatment and control of mange (Boxall et al., 2003; Floate et al., 2005; Yazwinski et al., 1981).

Demodicosis:
Demodex canisis is the common follicle mites of dog and caused demodectic mange. Infestation was common in both pet dogs as well as Laboratory dogs. Symptoms include alopecia, dry scaly dermatitis. In advance cases chronic moist dermatitis were observed. The mite occurs throughout the world in all breeds of dogs (Chao-Kai, 2009; Yunker, 1973).



There was no relationship between Demodex and the sex of the subject between males and females (Kemal et al., 2005) but another report shown a higher detection rate of Demodex in male patients (Türk et al., 2007), whereas another report a shown higher detection rate in female patients (Forton et al., 2005).

Like the localized cases, shave affected areas and wash skin with a benzoyl peroxide shampoo to help "flush" out the hair follicles and keep secondary bacterial infections under control. Ivermectin  is considered the best treatment option by many vets. This drug is used off-label for Demodex mites and not to be used in Collies or Collie-crosses (Floate et al., 2005; Yazwinski et al., 1981).

Myiasis: 
The clinical manifestations of myiasis are not specific and vary according to the involved area of the body. General signs and symptoms including fever, myalgia, arthralgia, hypereosinophilia, elevated erythrocyte sedimentation rate (ESR) and inflammatory reaction at the site of infection are commonly seen (Bolognia et al., 2008, Cestari et al., 2007; Dorchies, 1997)

The pathogenicity results from inflammation and toxins secreted by the larvae, leading to chronic inflammatory reaction. The treatment involves uses of antilarval measures, followed by the removal of larvae and treatment with ivermectin. A broad-spectrum antibiotic cover is recommended to prevent secondary infections (Beristain et al., 2001; Mahfooz , 2008).











Chapter-III

MATERIALS AND METHODS

3.1. Study placement and period:
The study was performed in Veterinary Clinics of Madras Veterinary College and Namakkal Veterinary College, India and Shajahanpur Upzilla Veterinary Hospital, Bogra and SAQ Teaching Veterinary Hospital of Chittagong Veterinary and Animal Sciences University, Bangladesh. These placements were chosen to study clinical cases affected by endo and ecto-parasites with the treatment details. The study was conducted from September 2011 and January 2012.

3.2. Number of clinical cases studied
A total of 50 parasitic cases of different species were studied during the study period of which  21 cases were recorded from India placements and 29 cases were from placements of Bangladesh.

3.3. Diagnosis of cases
Cases were presumptively diagnosed by physical examination on the bases of clinical sign and in some cases microscopic examination of fecal samples, skin scrapping, blood smear and combined parting of hair. The common clinical signs, microscopic examination, clinical pathology  and other examination techniques as follows:

3.3.1  Physical examination:
A presumptive diagnosis of different diseases was made on history of enzootic area and most of the suspected animals were showed following signs (Urquhart et al., 1996).

Clinical signs:
Sarcoptic Mange Infestation: Alopecia, scal, erythema, loss of body Weight.
Tick Infestion:  Itching, anorexia, unthiriftiness,  pale of the mucosa and conjunctiva.
Demodecosis:   Patches of alopecia, pustular lesion, anorexia, roughened coat.
Maggot Infestations: Wound filled with larvae, odorous exudates comes out from the wound.
Fascioliasis:  Diarrhoea, dehydration, emaciation, Sub mandibular oedema.
Paramphistomiasis: Diarrhoea, dehydration, loss of body weight.
Ascariasis:  Diarrhoea, dehydration, loss of body weight.
Strongyloidiasis:  Watery diarrhoea, anemia, progressive loss of body weight.
Ascardiasis:  Watery diarrhoea, anemia, progressive loss of body weight.
Hook Worm Infection:  severe anemia, emaciation,  unthriftiness
Tape Worm Infection: Unthriftiness, poor coat, anemia, digestive disturbance
Babesiosis: High fever, hemoglobinuria, anorexia.

3.3. 2. Microscopic examination:
a) Direct smear method:
A drop of fecal sample was taken on a glass slide, thoroughly diluted with few drop of water, covered with cover slip and examined under microscope using both low (10x) and high (40x) power of magnification for the identification of egg.
b) Sedimentation method:
5 gm of fecal sample was diluted with 20ml of water in a cylinder, after which the cylinder was kept standing for one hour. After this, supernatant fluid was decanted off, examined under microscope for the presence of Fasciola egg. The fasciola eggs were identified on the basis of their morphological feature as described by Soulsby (1982).

[bookmark: obtaining]3.3.3. Skin scrapping:
Skin scraping is performed by collecting a sample of skin cells with the use of a scalpel blade. The blade was used to gently scrape layers of the skin, usually until a small amount of blood was seen, so that helps to gather cells deep in the skin. Sample was placed on a microscope slide, mixed with liquid containing 10% potassium hydroxide solution (KOH) and examined under the microscope. Most often, results are available within 5 minutes.




3.3.4. Blood smear: 
Several thick and thin blood smears collected from superficial skin capillaries (e.g. tip of the ear or tip of the tail) of live animals during the acute phase of the disease (appearance of fever).
a) Thin blood smears:
A very small drop of blood was placed near the end of a slide. The end of another slide (the "spreader") was placed on the sample slide so that the edge of the spreader was just ahead of the drop of blood. Holding the spreader at an angle of about 45 degrees (relative to the sample slide),     
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          it was drawn until its edge just touches the drop of blood. The blood was then run along the entire edge of the spreader slide. It was air-dried, fixed in absolute methanol for 1 minute and stained in 10% Giemsa stain for 20–30 minutes and examined under a microscope.
b) Thick blood smear:
Thick films were made by placing a small drop (approximately 50 μl) of blood on to a clean glass slide. The droplet was air-dried, heat-fixed at 80°C for 5 minutes, and stained (without fixing in methanol) in 10% Giemsa for 15 minutes and examined under a microscope.
3.3.5. Combined parting of hair:
A close inspection (aided or unaided) of the whole skin surface during parting of hair or fleece in opposite direction and palpation by fingers and palm is a valuable technique for detection of ectoparasites  ( e.g. ticks, mites, fleas etc.) and other smaller skin and subcutaneous lesion hidden under the hair or fleece.

3.3.6. Clinical pathology:
Packed Cell Volume:
Blood samples (5 ml) were collected from jugular vein of animal via disposable syringe into tube containing EDTA and brought to laboratory for analysis. The PCV was determined using a microhaematocrit centrifugation method according to the techniques described by Coles (1986). 




3.4. Recording of data of different parasitic infestation
	Diseases
	No. of Frequency
	Common Clinical Sign
	Diagnosis
	Anthelmintics

	Sarcoptic Mange Infestation
	4
	Alopecia, scal, erythema
	Skin Scraping

	Ivermectin


	Tick Infestion
	9
	Itching, anorexia, unthiriftiness.

	Detection of tick by hair partening test
	Ivermectin


	Demodecosis
	3
	Patches of alopecia, pustular lesion, anorexia
	Skin scraping

	Ivermectin


	 Maggot Infestations
	5
	Wound filled with larvae, odorous exudates comes out from the wound

	Detection of larvae within the wound

	Ivermectin


	 Fascioliasis
	11
	Diarrhoea, dehydration, emaciation

	Coproscopy
	Nitroxinil


	Paramphistomiasis
	2
	Diarrhoea, dehydration, loss of body weight

	Do
	Triclabendazole+Levamisole


	Ascariasis
	4
	Diarrhoea, dehydration, progressive loss of body weight

	Do
	Praziquantal+Pyrental (India)
and
Piperazine citrate (Bangladesh)


	Strongyloidiasis
	1
	Watery diarrhoea, anaemia, progressive loss of body weight

	Do

	Fenbendazole


	Ascardiasis
	2
	Watery diarrhoea, anaemia, progressive loss of body weight

	Do

	Piperazine citrate


	Hook Worm Infection
	3
	Sever anaemia, emaciation, unthriftiness

	Do
	Praziquantal+Pyrental+ Fenbendazole(india) , 
Triclabendazole+Levamisole(Bangladesh)

	Tape worm infection
	2
	Unthriftiness, poor coat,  anaemia, digestive disturbance

	Do
	Praziquantal+Pyrental (India), 
Niclosamide (Bangladesh)

	Babesiosis
	4
	High fever, hemoglobinuria, anorexia

	Blood Smear

	Diminazine Aceturate (India) and
Imidocarb Dipropionate
(Bangladesh)




3.5. Statistical analysis
The breed, age, sex , clinical findings and prescribed anthelmintics of each animal was recorded and stored in a Microsoft Excel spreadsheet, 2007 (Microsoft Corporation) The data were analyzed by STATA 11 for descriptive analysis. Descriptive statistics such as percentages and frequency were calculated. In all the analyses, confidence levels were held at 95% and p <0.05 was set for level of significance. 














Chapter-IV

RESULTS

4.1. Types of clinical cases according to different factors and placements
	Factors
	Category
	Diagnosis
	N(%), 95% CI
	Placement

	






Species
	Cattle
	Fascioliasis, Tape Worm Infection, Babesiosis
	3(14.2%; 2.0-30.6)
	India

	
	Goat
	Strongyloidiasis
	1(4.7%; 5.1-4.6)
	

	
	Dog
	Sarcoptic  Mange Infestation, Tick Infestion, Demodecosis, Maggot Infestations, Ascariasis, Hook Worm Infection

	15(71.4%; 50.3-92.4)
	

	
	Cat
	Sarcoptic Mange Infestation
	1(4.76%; 5.1-14.6)
	

	
	Rabbit
	Demodecosis
	1(4.76%; 5.1-14.6)
	

	




Age
	Under 12 months
	Sarcoptic  Mange Infestation, Demodecosis, Ascariasis
	8(38.0%; 15.4-60.7)
	

	
	Between 12 to 24  months
	 Tick Infestion, Hook Worm Infection, Strongyloidiasis
	6(28.5%; 7.5-49.6)
	

	
	Over 24 months
	Maggot Infestations, Fascioliasis, Tape Worm Infection, Babesiosis
	7(33.3%; 11.3-55.3)
	

	







Sex
	Male
	Sarcoptic  Mange Infestation, Tick Infestion, Demodecosis, Maggot Infestations, Ascariasis, Hook Worm Infection,  Babesiosis
	12(57.1%; 34.0-80.2)
	

	
	Female
	Sarcoptic Mange Infestation, Tick Infestion, Ascariasis, Hook Worm Infection,  Babesiosis, Fascioliasis, Tape Worm Infection, Strongyloidiasis
	9(42.8%; 19.7-65.9)
	

	Species
	Cattle
	Tick Infestion, Ascariasis,  Babesiosis, Fascioliasis, Tape Worm Infection

	14(48.2%; 28.9-67.6)
	Bangladesh

	
	Goat
	Tick  Infestion,  Maggot Infestations, Fascioliasis, Paramphistomiasis.
	9(31.0%; 13.1-48.9)
	

	
	Dog
	Tick  Infestion,  Maggot Infestations, Hook Worm Infection
	3(10.3%; 1.4-22.1)
	

	
	Rabbit
	Sarcoptic Mange Infestation
	1(3.4%; 3.6-10.5)
	

	
	Hen
	Ascardiasis
	2(6.8%; 2.9-16.7)
	

	






Age
	Under 12 months
	Sarcoptic Mange Infestation, Tick Infestion, Maggot Infestations, Ascariasis, Ascardiasis, Tape Worm Infection.
	9(31.0%; 13.1-48.9)
	

	
	Between 12 to 24  months
	Tick Infestion, Maggot Infestations, Fascioliasis, Paramphistomiasis, Hook Worm Infection.
	10(34.4%;  16.0-52.8)
	

	
	Over 24 months
	Tick  Infestion,  Fascioliasis, Paramphistomiasis, Babesiosis.
	10(34.4% ;16.0-52.8)
	

	


Sex
	Male
	Tick  Infestion,  Sarcoptic Mange Infestation, Maggot Infestations, Paramphistomiasis, Ascariasis.
	9(31.0%; 13.1-48.9)
	

	
	Female
	Ascardiasis,  Maggot Infestation, Fascioliasis,  Tick Infestion,  Babesiosis, Tape Worm Infection, Hook Worm Infection .
	20(68.9%; 51.0-86.8)
	



4.2. Anthelmentics prescribed against different types of clinical cases between placements (India versus Bangladesh)
	
	India
	
	
	Bangladesh
	
	

	Group
	Types of anthelmintics
	Trade names
	generic  names
	Doses (mg/kg body weight
	Types of anthelmintics
	Trade names
	generic  names


	Doses

	Trematodal infection (Facioliasis, Paramphistomiasis)
	Facioliasis

	Subustituted Phenols
	Nitroxynil

	Nitroxynil 25%

	10.0

	Subustituted Phenols
	Nitroxynil

	Nitronil, Nitronex

	10.0


	
	Paramphistomiasis
	
	

	
	
	Benzimidazole + Imidazothiazides
	Triclabendazole+Levamisole

	Lezol-4

	225+50


	Tape Worm Infection (Moniezia expansa)

	Pyrozinoisoquinololines+Tetrahydropyrimidines+ Benzimidazole
	Praziquantal+Pyrental+ Fenbendazole

	Prazital Plus

	30.o

	Salicylamide
	Niclosamide

	Niclosam

	10-15


	Gastrointestinal nematodiasis (Ascariasis, Strongyloidiasis, Ascardiasis, Hook Worm Infection)
	Ascariasis
	Pyrozinoiso
quinololines
+Tetrahydr
opyrimidin
es
	Praziquantal+Pyrental

	Prazivet

	7.5

	Piperazine derivatives
	Piperazine citrate

	Therazine

	32.0

	
	Strongyloidis
	Benzimidazole
	Fenbendazole

	Prasi Plus

	5.0
	_
	_
	_
	_

	
	Ascardiasis
	_
	_
	_
	_
	Piperazine derivatives

	Piperazine citrate

	Pipervet

	32.0


	
	 Hook Worm 
	
	Madras
	Tetrahydropyrimidines
	Pyrental Sodium
	Pyrate

	7.5

	Benzimidazole + Imidazothiazides
	Triclabendazole+Levamisole

	LT-Vet

	900+600


	
	Infection
	

	
	
	
	
	
	
	
	
	

	
	
	

	Namakkal
	Imidazothiazides
	Levamisole

	Vermisol

	5

	
	
	
	

	Ectoparasitic infestation (Sarcoptic Mange Infestation, Tick infestation, Demodecosis, Maggot infestation, 
	Macrocylic Lactone Acaricides 
	Ivermectin

	Cipermectin, Trumectin, Neomec, 
Imectin


	0.2

	Avermectins
	Ivermectin

	Ivertin

	0.2


	Babesiosis

	
	Diminazine Aceturate

	Nilbery

	5.0
	
	Imidocarb Dipropionate

	Babenil

	5.0-6.6



4.3Common anthelmintics used  in India and Bangladesh
	Sl. No.
	Anthelmintics
	N(%),95% CI

	1
	Ivermectin

	21(42.0%; 27.8-56.1)

	2
	Praziquantal+ Pyrental+ Fenbendazole

	3(6.0%; 0.8-12.8)

	3
	Praziquantal+ Pyrental

	1(2.0%; 2.0-6.0)

	4
	Fenbendazole

	1(2.0%; 2.0-6.0)

	5
	Diminazine Aceturate

	2(4.0%; 1.6-9.6)

	6
	Niclosamide

	1(2.0%; 2.0-6.0)

	7
	Piperazine citrate

	5(10.0%; 1.3-18.6)

	8
	Nitroxinil

	11(22.0%; 10.1-33.8)

	9
	Triclabendazole+Levamisole

	3(6.0%; 0.8-12.8)

	10
	Imidocarb Dipropionate

	2(4.0%; 1.6-9.6)


Ivermectin (42.0%; 27.8-56.1) are commonly used in ectoparasitic infestion both Bangladesh and india. Praziquantal and Pyrental (6.0%; 0.8-12.8) was used only India for the treatment of ascariasis, hook worm and tape worm infection. Nitroxinil (22.0%; 10.1-33.8) is commonly used in Facioliasis both Bangladesh and india. Imidocarb Dipropionate (4.0%; 1.6-9.6) is used in Bangladesh and Diminazine Aceturate in India (4.0%; 1.6-9.6) for babesiosis. Piperazine citrate (10.0%; 1.3-18.6) is used for treatment of Ascariasis and Ascardiasis in Bangladesh. Niclosamide (2.0%; 2.0-6.0) Used in Bangladesh in case of Tape Worm Infection. Combination of Triclabendazole and Levamisole (6.0%; 0.8-12.8) are used in Bangladesh for treatment of Hook Worm infection and Paramphistomiasis
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DISCUSSION

The results of this study showed that the animal of both country are commonly infested with a variety of  Ectoparasitic infestation (Sarcoptic mange infestation, Tick infestation, Demodecosis, Maggot infestation), Trematodal infection (Facioliasis, Paramphistomiasis), Gastrointestinal nematodiasis (Ascariasis, Strongyloidiasis, Ascardiasis, Hook Worm Infection), Tape Worm Infection (Moniezia expansa) and Babesiosis respectively.

Facioliasis and Paramphistomiasis is more frequent in Bangladesh than India. The higher rate of infection with F. gigantica was observed in older animals in Bangladesh. The result is in agreement with Keyyu (2005). Similarly  Mazid (2006) and Tasawar et al. (2007) found that younger animals were less susceptible. The significant difference in the rate of infection between male and female animals as observed, apparently indicated that the female were more susceptible to F. gigantica  than male.This inline with Hossain (2011). Similarly Mazid (2006) and Selim (1997) found the same result.

The infection rate of Paramphistomum was highest in the age group of > 24 months. The result  is similar to Tariq (2008) . Blood and Radostits (1989) has shown that young animals are the usual subjects, especially those that are newly pastured.

The male  were more susceptible to Paramphistomum  than female. This is similar to other study (Gualy et al.,2006;  Raza et al., 2007 ; Roberts et al., 2001).

Younger animals were more susceptible to nematode parasites compared to older age animals which is in agreement with Mia (1975). Similerly  Roberts (1992) and Sarda (2006) found that younger animals were more susceptible.

Sex wise observations revealed that the prevalence of gastrointestinal parasites was more common  in males (P<0.05) than females. The results of the present study is supported by Raza (2007) who found females were more resistant to infection than males after puberty, although there were no differences before puberty. other Other researchers  (Bilal et al., 2009; Gupta ,1986; Tariq, 2008) also found same result.

All age groups are susceptible inTapeworm infestation which is similar to Radostits (1994). Mazid (2006) reported that the higher rate of infection with M. expansa and M. benedeni was observed in young animals.

In case of Babesiosis Adult are more infected than young mainly  >24 month age group.This result is in agreement with  António (2011). Similerly  Terefe (2012) was found that adult animals were more susceptible.

The percentage of infestation of ticks on adult cattle was higher than in the young cattle. Tick Infestation was highest in the age group of > 24 months. Female cattle were more susceptible to tick infestations than males.This is in line with  Mekuria and Gezahegn (2010).Yakhchali and Hasanzadehzarza  (2004) also shown the same result.

sarcoptic mange was very high in the young animals. Mainly <12 months age group are susceptible. Bornstein (2001) also shown that young animals are more susceptible. Sex had no influence on the occurrence and severity of the disease. This result is in agreement with Newman ( 2002).

Anthelmintics are drugs that are used to treat infections with parasitic worms. The results of this study showed that the parasitic infestation were treated with Fenbendazole , Diminazine Aceturate , Imidocarb Dipropionate, Ivermectin, Levamisole, Piperazine citrate, Praziquantal, Pyrental, Niclosamide, Nitroxinil, Triclabendazol in Bangladesh and India.

Nitroxynil is an anthelmintic used in the treatment of liver fluke both India and Bangladesh. Facino (1984)  also found Nitroxynil was more effective against liver fluke. Similar trends was observed by Whelanet (2011). Trichlobendazole and levamisole combination was effective in endoparasite infection. The results of the present study is similar to the studies reported by Kaya (2000) and Prasad (2004). Piperazine is especially useful in the treatment of Ascariasis and Ascaridiasis. This is in line with Conners (1995). Fenbendazole is effective against Strongyloidiasis. The results of the present study is similar to the studies reported by  Dillard (2007) and Nolan (2007). Benzimidazoles and Pyrantel are effective against Hookworm infection. This result is in agreement with Kaplan (2002). Praziquantel and Niclosamide are effective against tapeworms in animal. Othes study was reported the same (Andrews et al. 1983; Molento, 2005). Ivermectins are the active anthelmemtics against all ectoparasite. The present study is showed  that ivermectin is effective in tick, mite, fly etc. The results of the present study is similar to Boxall (2003). Imidocarb diproprionate and Diminazene aceturate are effective drug against babesiosis. Rashid ( 2008) and Vial and Gorenflot (2006) also found the same.
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CONCLUSION

Parasite control in animal is an economically significant management decision. Losses and diseases due to parasites are often an invisible drain on livestock operation profits. Anthelmintics drugs used to treat infections with parasitic worms. Anthelmintics should be administered considering species, age, sex of animal. Different parasite show susceptibility at defferent lavel of age and Susceptibility also differ from male to female. It is important to maximize the effect of a single treatment. Without proper dosing is a leading cause of anthelmintic resistance.
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ABSTRACT



A clinical study was carried out to record clinical cases of different species at different internship placement. The study aimed to evaluate prescribed anthelmintic drugs against the recorded parasitic disease. The structured record keeping sheet was used to obtain the necessary information. The most prevalent cases were Sarcoptic Mange Infestation, Tick infestation, Demodecosis, Maggot infestation, Facioliasis, Ascariasis, Strongyloidiasis, Hook Worm Infection, Tape Worm Infection and Babesiosis respectively in India. Similar cases were found in Bagladesh.However Ascardiasis and Paramphistomiasis  were found only Bangladesh not India but Demodecosis was not found and. Ectoparasitic infestation are more commom in India than Bangladesh.
 The prevalence of parasitic disease were studied in  (n = 50) cases in different species with 3 age groups (<12 months, >12-24 months, and >24 months) and sex. Sex wise prevalence of Trematodal infection was higher in male, in Gastrointestinal nematodiasis was higher in male than female hosts.
The anthelmintic drugs show their effects on the animal body and their regular activities by causing helminthiasis which is a very severe parasitic disease. Benzimidazoles Ivermectin, Levamisole, Nitroxynil, Piperazine were commonly  used both India and Bangladesh but  Praziquantal and Pyrental were only used  in India for the treatment of ascariasis, hook worm and tape worm infection. The purpose of this report is to focus on drugs which are used in veterinary medicine to treat parasitic infection.
Keywords: Trematodal infection, Gastrointestinal nematodiasis, Ectoparasitic infestation, Benzimidazoles Ivermectin, Levamisole, Nitroxynil, Piperazine, Praziquantal and Pyrental.
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