Chapter I

INTRODUCTION
Bangladesh is an agricultural country. Livestock is one of its important components which provides protein, solve unemployment and earn foreign exchange (Taylor and Roese, 2006; Cole1996). Bangladesh is one of the densely populated countries in the world. Most of the rural people of the country are landless and they live below poverty. A large number of peoples are unemployed and about 50% of the people suffer from malnutrition. Livestock not only assists to upgrade the financial condition but also makes a sustainable contribution to human nutrition. Large animal & small animal constitute the major portion of livestock.  The present population of livestock is 22.82 million cattle, 1.21 million Buffalo, 20.75 million goat and 2.68 million sheep. (DLS, 2008). But the pig population has been not counted yet. Pig mainly concentrated in the three districts of Chittagong hill tracts in Bangladesh. Besides, a considerable number of pig populations are present in plain land like Dinajpur which are reared by Swangtal tribal.     

Pigs are fast growing and one of the most prolific livestock breeds (Taylor and Roese 2006). Pig is considered as the richest source of animal protein at a lower cost for the peoples who consume pork. In global perspective, pigs were used for production of meat and bristles. However, with the advent of nylon, pig bristles have lost its market value (Long et al. 1990). Nevertheless, till date, pork is an important source of protein in western countries. 
In Bangladesh, domestic breeds of pig are reared on garbage, kitchen waste and human excreta. Productivity of domestic breeds is low. (Hossain et al., 2011).In most of the areas of Rangamati , Khagrachari and Dinajpur districts, rearing of pig is done by poor people who neither have means nor know about pig management. 

Domesticated pigs called swine, are raised commercially for meat (generally called pork, hams, gammon or bacon), as well as for leather. Their bristly hairs are also used for brushes. Due to their common use as livestock, adult swine have gender specific names: the males are boars (or sometimes "hogs") and the females are sows. Young swine are called piglets or pigs. Park is one of the most popular forms of meat for human consumption, accounting for 38% of worldwide meat production (Broom et al., 2009).

In the tropical and sub-tropical areas, parasitic infections in pigs are estimated to be second to African swine fever. Infection with parasites is associated with significant economic losses evidenced by decreased litter size, poor growth rate, reduced weight gain, organ condemnation at slaughter and death (Tiwari et al., 2009).
Gastrointestinal parasites are one of the major constraints to efficient swine production of all ages (Intervet, 2011). Swine  raised in intensive operations are less prone to gastrointestinal infection however; the large round worms (Ascaris sp), whipworms (Trichuris sp) and the nodular worms (Oesophagostomum sp) are often found in such operation (Weng, et al., 2005; Eijck and Borgsteede, 2005).The large round worms’ remains the most prevalent while parasite such as kidney worms, lungworms, red worms and thread worms are only found in pigs raised on free range (Tamboura, et al., 2006 and Intervet, 2011). Gastrointestinal parasitism in swine affects swine’s performance in terms of efficient feed conversion, growth rate and general health status (Hale and Stewart, 1987). They’ve also been associated with depressed immunity in infected animals leading to decreased ability to fight off infection thereby predisposing them to concurrent infections with disease pathogens (Intervet, 2011).The disease is also associated with a lot of economic losses compounded by the fact that once roundworm infection establishes in a conventional farm, it’s always very difficult to eliminate (Intervet, 2011). 
Occurrence of gastrointestinal parasitic infection in different areas greatly depending upon the diver intrinsic and extrinsic epidemiological and biological factor associated with them (Dardar et al., 2006). Zoonoses in swine are increasingly becoming a global public health concern. Understanding how livestock farmers perceive animal illnesses will help to develop locally acceptable and effective public health intervention strategies (Nahar et al., 2012).

Despite significant losses by gastrointestinal parasitism, the problem is often neglected and overlook as majority of infected animals show a number of  little  obvious clinical signs throughout their productive life and their effects are gradual and chronic ( Reza et al.,2010). Considering the above facts, the present study was undertaken to fulfill the following objectives:

· To investigate the occurrence gastrointestinal parasitic infections in pig at the back yard farm level of the Dinajpur district.

· To determine the effect of different factors such as age, sex etc. in the occurrence of such diseases.

Chapter II

Review of Literature
Different literature on gastrointestinal parasitism along with their prevalence in pigs is reviewed in this chapter. The main purpose of this chapter is to provide information concerning the research work which is addressed here. Important information related to present study was represented below under the following headings:

2.1 Epidemiology:

Swine production systems are characterized by a high diversity with regard to management type and the level of intensity of management. 

2.1.1 Factor affecting the size of gastrointestinal infection

The size of any gastrointestinal nematode infection depends on the following five main factors:

· The number of infective larvae/eggs ingested by the host, which in turn is influenced by the climate, the amount of protection provided by vegetation, the livestock density and the grazing pattern of the ruminants present.

· The rate at which acquired resistance develops in the host, which is influenced by species of parasites and host, genetics factors, nutrition and physiological stress(e.g., parturition)

· The intrinsic multiplication rates of the species of parasites present which are controlled by the fecundity, pre-patent period, and environmental development and survival rates of these species.

· Management, particularly grazing patterns (Radostits et al., 1994).

· Geographical distribution and availability intermediates hosts.

· Uses of anthelmintics, including the timing and frequently of administration.( Radostits et al., 1994 and Hansen and Perry, 1993)
2.2 Diagnosis of gastrointestinal parasitism
To diagnose gastrointestinal parasitic infection of herbivores, the parasites or their eggs/ larvae must be recovered from the digestive tract of the animal or from faecal material. These are subsequently identified and quantified. The following are the main tasks involved in this process:
· Collection of faecal samples.

· Separation of eggs/larvae from faecal materials and their concentration.

· Microscopical examination of prepared specimen.

· Preparation faecal cultures.

· Isolation and identification of larvae from culture (Baermann apparatus techniques)
The following Qualitative and Quantitative tests were used for the diagnosis of gastrointestinal parasitism:
       Fecal sample
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(Urquhart et al., 1996, Hansen and Perry., 1993, Soulsby, 1982 and Benbrook and Sloss, 1962)

2.3 Prevalence of Gastrointestinal parasites in pig in Bangladesh:

It is necessary to mention that there is no available research work has been done yet to estimate the prevalence of gastrointestinal parasites in pig in Bangladesh. 
2.4 Prevalence of Gastrointestinal parasites in different countries of the world:  
Yadav et al. (1989) carried out a research work to investigate prevalence of gastrointestinal parasites on 496 domestic pigs from a sub-tropical and high-rainfall areas of India were examined over a period of 18 months. The investigation revealed 11 species are as follows: Ascaris suum, Oesophagostomum dentatum, Bourgelatta dzducta, Stephanurus dentatus, Globocephalus connorfdu, Physocephalus sexalutus, Ascarops dentata,   Pseudocruzia orzentahs, Setarta bernardi and Gnathostoma htspldum. This is also the first report of the occurrence of Setarmbernardl in pigs in India. A suum, the most prevalent species (51.67%) found in the pigs of the region, is presumably of zoonotic importance. Another species of public health significance that was encountered in the survey was Gnathostoma hispldum. The overall infection rate was considerably higher (76 42 %) in the low-altitude region than in the high-altitude one (62.50%). The highest level of infection (73.2%) was observed during autumn and the lowest (63.0%) in winter. 

Mercy et al .(1989) did a survey in Western Australia, there was evidence of nematodes in 79% of piggeries and Oesophagostomum spp was the most prevalent nematode with Ascaris suum found mostly in growing pigs. 
Permin et al. (1999) had done a prevalence study in Eastern Ghana that total prevalence of gastrointestinal parasites in pig was 91%. Among these eggs of Metastrongyl salmi(19.3%); Physocephalus sexlutus(17.4%), Oesophagostomum spp. (60.6%), Trichuris suis (4.6%), Ascaris suum (12.7%); Ascarlops strongylina (8.1%); Brachylaemus suis (1.9%), Paragonimus suis (0.8%); Globecephalus urosubulutus (2.7%) and Schistosoma suis (0.4%) were identified. Among the coccidian parasites Eimeria spp. were more prevalent than Isospora suis. 
Nsoso et al. (2000) made an investigation in Botswana, that 82% of the pigs were infected with Ascaris suum (54.6%), Trichostrongylus spp. (20.4%) and Trichuris suis (6.8%). 
Muela et al. (2001) did a survey study to investigate the prevalence of di-gestive and respiratory helminth parasites of wild boar in the province of Valencia (eastern Spain).Forty-seven wild boars (Sus scro-fa) collected from two areas in the province of Valencia (eastern Spain) were examined for di-gestive and respiratory helminth parasites. Hel-minth species and their prevalence were Taenia hydatigena cysticercus (19%), Ascarops  stron-gylina (87%), Physocephalus sexalatus (6%), Ascaris suum (2%), Metastrongylus spp. (85%), Capillaria sp. (2%) and Macracanthorhynchus hirudinaceus (21%).Trichinella spp. were not found. 

Solaymani-Mohammadi et al. (2003) carried out a study to estimate the prevalence of gastrointestinal parasites of wild boar at Luristan province in Western Iran. The prevalence rate of different parasites were reported     M. apri (41.6%), M. pudendotectus (16.6%), M. salmi (8.3%), T. suis (8.3%) M. hirudinaceus (41.6%).  
Weng et al. (2005) in Guangdong Province, China between July 2000 and July 2002, performed a study to investigate the prevalence of intestinal parasites in intensive pig farms. Faecal samples from 3636 pigs (both sexes and five age groups) from 38 representative intensive pig farms employing different parasite control strategies were examined for the presence of helminth ova and protozoan oocysts, cysts and/ or trophozoites using standard techniques. Of the 3636 pigs sampled, 209 (5.7%) were infected with Trichuris suis, 189 (5.2%) with Ascaris, 91 (2.5%) with Oesophagostomum spp., 905 (24.9%) with coccidia (Eimeria spp. and/or Isospora suis) and 1716 (47.2%) with Balantidium coli. These infected pigs were mainly from farms without a strategic anti-parasite treatment regime. Concurrent infection of multiple parasites was common, and T. suis was the most common nematode infecting breeding, young and mature pigs. 
Dutta et al. (2005) conducted a study in West Bengal (Kolkata and Jalpaiguri districts) to estimate the occurrence of gastrointestinal parasites in pigs of maintained under backyard and scientific management syatem. A total of 1074 fecal samples and 93 gastrointestinal (GI) tracts of pigs were examined for eggs and adult parasites. The intensity of the majority of parasitic infections recorded was maximum in rainy season and least in summer season. Trematode and nematode infections were maximum in semi-intensive system of management but protozoan infection was maximum in free-range system. Helminthic infection was maximum in the adults (> 2 years) and protozoan infection was higher in piglets (< 6 months). The parasites recorded comprised Fasciolopsis buski, Gastrodiscoides hominis, Schistosoma suis, Ascaris mum, Trichuris suis, Metastrongylus sp., Ascarops strongylina, Physocephalus sexalatus, Strongyloides ransomi, Oesophagostomum dentatum, Hymenolepis sp. Oocysts of Eimeria spp. and Balantidium coli. 
Eijck and Borgsteede, (2005) had  studied  to estimate  the prevalence of gastrointestinal parasites in sucking piglets, fattening pigs and sows was studied from November 2001 to October 2002 on 16 free-range farms (FRF), 11 organic farms (OF) and 9 conventional farms (CF) by mean of faecal examinations of composites samples. Each farm was visited four times with a 3-month interval. Infections with coccidian were found on 43% of the FRF, 90.90% of the OF and 66.7% of the CF. sows had the highest prevalence, particularly on FRF (87.5%) and OF (80%). Ascaris sum was present on 50% of the FRF, 72.7%of the OF and11.1% of the CF, where as fattening pids on FRF (42.9%) and OF (54.5%) fad the highest prevalence. Oesophagostomum spp. were observed on 25% of the FRF, 27.2% of the OF and 22.2% of the CF. the infection was most prevalent in the sows on all farm types: 37.5% on FRF, 30% on OF and 22% of the CF. Trichuris suis was found on 37.5% of FRF, 36.4% of the of and 11.1 % of the CF. again, this infection was most prevalent in the sows, particularly on the FRF (50%) and OF (30%).

Tamboura et al. (2006) carried out a study at Burkina Faso in Nigeria to determine the prevalence of gastrointestinal nematode parasites by means of faecal egg per gram (EPG) counts. Between November 2001 and October 2002, faecal samples from 383 pigs of different sexes and ages (< 5 months, 5–12 months and > 12 months) were collected from the rectum and examined for gastrointestinal nematodes parasites using the Mc Master method. Of the 383 pigs examined, 91 % were infected by one or more para sites. Ascaris suum (40 %; 100–1 400 EPG) was the most prevalent parasite followed by Strongyloides ransomi (21 %; 100–4 200 EPG), Oesophagostomum spp. (18 %; 100–1 000 EPG), Hyostrongylus rubidus (11 %; 100–1 800 EPG), Globocephalus spp. (10 %; 100–400 EPG) and Trichuris suis (1 %; 100–200 EPG). The prevalence was significantly higher in female pigs (n = 239) than in males. In addition, females excreted significantly (P < 0.05) more eggs in their faeces than males, except in the case of Globocephalus spp. The age of the animal had no effect on the prevalence of A. suum whereas there were significant differencesin age categories concerning  S. ransomi, H. rubidus, Oesophagostumum spp. and Globocephalus spp. 
Marufu et al. (2008) made an investigation in Zimbabwe to determine the prevalence of gastrointestinal nematodes in indigenous Mukota pigs in Hama-Mavhaire communal area of Chirumhanzu District. Faecal samples from a total of 143 randomly selected pigs of both  sexes  and  different  ages  (<  5  months,  5  -12  months  and  >  12  months)  from  10  villages  were collected from the rectum for identification and quantification of nematode eggs. Of the 143 pigs, 58.7% were positive for gastrointestinal (GI) nematodes, 17.5% having mixed infections. Four parasite species were  identified;  Oesophagostomum  species  (54.6%)  being  the  most  prevalent  followed  by Strongyloides ransomi (14%), Ascaris species (7%) and Trichuris suis (4.2%). 
Morris et al. (2009) performed a research investigation in Oklahoma to determine the prevalence of swine gastrointestinal parasites in swine farm therefore, Fecal samples (n = 975) were collected from 98 farms. From the 98 farms, parasites were recovered in pig feces as follows: Ascaris sp, 53.0%, Strongyles sp, 53.1%, Trichuris sp, 35.7%, Spirurids sp, 6.1%, Strongyloides sp, 19.4%, coccidia, 57.1%, and Balantidium coli, 55.1%. A higher percentage (16.5%) of hogs maintained on cement floors were positive for Ascaris than were those on either dirt lots (11.9%) or slatted floors (9.9%), but pigs on dirt lots were more often positive with a higher percentage of coccidia (21.0%) than those on either cement or slatted floors (8.5% and 6.0%, respectively). Prevalence of Trichuris was essentially the same (6.8% to 11.3%) in hogs from all 3 management practices.
Uysal et al. (2009) carried out a study in Turkey to know the Intestinal Parasites in pig faeces that are also Human Pathogens. A total of 238 pig fecal specimens were collected from pig farms in Çorlu (Tekirdağ), Ayazma, and Arnavutköy (Istanbul) of Turkey during the summer. During the investigation  the findings showed that Cryptosporidium spp. was detected In 21 fecal specimens (8.8%),  Giardia spp. in 9 (3.7%), Balantidium coli  cysts in 4 (1.6%) and Ascaris  suum eggs in 9 (4.1%). Giardia lamblia were found in 8 (7.6%) of 105 pigs younger than 6 months, Cryptosporidium spp. in 12 (11.4%), Balantidium coli cysts in 2 (1.5%). In the pigs older than 6 months Giardia lamblia were found in 1 (0.7%), Cryptosporidium spp. in 9 (6.7%), Balantidium coli cysts in 2 (1.5%) and Ascaris suum eggs in 9 (6.7%). 
Tiwari et al. (2009) conducted a cross sectional study at Grenada in West Indies in order to estimate the prevalence of intestinal parasites in pigs. During July 2009, coproscopical examination was carried out on 221 pigs from 16 farms. The overall prevalence of intestinal parasites was 68.78% (95% CI, 62.67 to 74.89%). Four types of parasites were identified including Oesophagostomum spp,  Strongyloides  spp. Trichuris suis and  coccidia. Mixed infections were common on some farms, comprising 6/10 (60.0%) in small herds and 5/6 (83.3%) in large herds. There was no significant difference between infection rates on larger and smaller pig farms (p > 0.05). There was also no association between infection rate and age group on either smaller farms (p = 0.12) or larger farms (p = 0.06). There was no evidence of infection with Ascaris suum. 
Weka and Iekh (2009) conducted a study on pigs of Jos metropolis, Nigeria to determine the prevalence of cysticercosis and intestinal parasitism between June 2006 and April 2007. A total of 63 pigs were examined serologically for the qualitative screening of serum IgG antibodies to Teania solium using Enzyme Lmked Immunosorbent Assay (ELlSA). The results revealed that 29 pigs were positive for cyticercosis giving a seroprevalence rate of 46.0%. While, 107 pigs were positive for intestinal parasitism giving a prevalence rate of 86.9%. The distribution of the individual parasites in the pigs were as follows; Strongyloides sp. (7.8%) Oesophagostomum sp. 46. 0%, Emeria sp 15. 6%.. Oesophagastomum sp, Ascaris suum 9.5%,  Ascaris suum 4.3%. Emeria sp. 15.6% Dicrocoelium sp. 2.6% Trichuris sp. 0.8%. Cases of double infection showed that Oesophagostomum sp occurred frequently with Ascaris suum. 
Abdu and Gashaw (2010) made an investigation to assess the system of production and the prevalence of gastrointestinal and ecto-parasites of swine in and around Holleta, Ethiopia  from October 2007 to April 2008. A total of 1470 swine on 50 farms, 667 swine under extensive management and 823 swine in semi-intensive management were considered  on the study. Swine were kept along with other livestock in 24% of the farms. A total of 388 swine with different age and sex groups were subjected to parasitological examination to study the prevalence of parasites. The result of faecal sample and skin scraping test revealed three species of gastrointestinal and one ecto-parasite. The findings were Ascaris suum (13.9%), Eimeria species (5.6%), Oesophagostomum species  (6.7%) and Sarcoptes scabiei (16.2%). Mixed infection was observed on 13 swine, among them 2% were positive for Ascaris suum and Eimeria species, where as 1.14% were positive for Ascaris suum and Oesophagostomum species.
 Ismail et al. (2010) performed an investigation work in Korea to determine the infection status of intestinal parasites in pigs and beef cattle in rural areas of Chungcheongnam-do. From November 2009 to April 2010, a total of 241 fecal samples of pigs and beef cattle (136 and 105, respectively) were examined by direct smear and centrifugal sedimentation methods. The overall positive rates of intestinal parasites among pigs and beef cattle were 73.5% and 4.8%, respectively, and the double infection rate was 10.3% in pigs. Of 136 specimens from pigs, Balantidium coli, Ascaris suum, and Entamoeba spp infections were found in 88 (64.7%), 24 (17.6%), and 5 cases (3.7%), respectively. Of 105 beef cattle, Entamoeba spp infections were detected in 5 cases (4.8%). From these results, it is shown that pigs raised on rural farms in Chungcheongnam-do had a high B. coli infection rate and a moderate A. suum infection rate.
 Kagira et al. (2010) carried out a study in Busia District, Kenya to investigate the occurrence of gastrointestinal tract (GIT) protozoa and associated risk factors in free range pigs. A total of 306 pigs from 135 farms in 6 Divisions were sampled for feces, which were analysed for parasites using direct smear and McMaster floatation methods. The following gastrointestinal protozoan parasites were identified: Entamoeba spp. (87%), Balantidium coli (64%), Tritrichomonas suis (42%) and Coccidia spp (33%). The mean coccidial oocysts per gram (OPG) of all the sampled pigs were 1,276 (range = 0-28,000 OPG) and the proportions of the species included: Eimeria debliecki (40%), E. suis (26%), E. porci (16%), E. scabra (13%) and E. polita (5%). 
Lai et al. (2011) did a survey at Chongqing in China to estimate the prevalence of intestinal parasites in intensive and extensive pig farms of Chongqing. A total of 2971 samples from both sexes and five age categories (breeding boars, breeding sows, fatteners, growers and weaners) were evaluated by standard methods for the presence of helminth ova and protozoan oocysts, cysts and/or trophozoites. Of the 2971 pigs sampled, 362(12.18%) were infected with Ascaris suum, 301(10.13%) with Trichuris suis , 301(10.13%) with Oesophagostomum spp, 491(16.53%) with Eimeria spp, 149(5.02%) with Isopora suis, 677(22.79%) with Balantidium coli and 196(6.60%) with Cryptosporidium spp. Growers had the highest infection rate while breeding boars had the lowest among the five age categories. B. coli was the most common protozoan in all pig age groups. Pigs infected with multiple parasites were common. Risk factors such as management methods, seasons, ages, etc. can influence the infection rate to a certain degree. This investigation provides relevant data about risk factors for pig farmers, thus allowing them to make more appropriate anti-parasitic treatments according to farm conditions and local climate in Chongqing. 
Nwoha and Danie (2011) performed a prevalence study in Umuahia city of Abia State study to determine the intestinal parasites in intensive Pig farms. The survey lasted for 4 months from September 2010 to December 2010. Faecal samples from 15 intensive pig farms were randomly collected from a total of 300 pigs, both sex of different age brackets (Piglets  80,  Winners  50,  Dam  50,  Sow  70  and  Boar  50)  and  examined  for  the  presence  of  helminths eggs using floatation technique. Out of the 300 pigs examined, 290 pigs were apparently healthy while 10 were sick. Fifty out of 300 pigs examined were dewormed while 250 had no history of deworming. The samples were of mixed infections comprised of Ascaris suum 150 (50%); Physocephalus sexalatus (33%),  Paragonimus  westermanii  100(33%) and  Bracchylaemus  suis  100(33%);  Hyostrongylus rubidus 100  (17%)  and  Bourgelatia  diducta  50(17. However,  the  prevalence  of  the  parasites  were  higher  in  the  Sow  (60%)  compared  to  Boars  (70%). Generally, the prevalence of gastrointestinal parasites were higher in the undewormed (36%) than in the dewormed (10%). 
Antunes et al. (2011) carried out a research work to estimate the prevalence of gastrointestinal parasites in finishing pigs related with lodging density and sex in the feces of 54 piglets in the finishing phase and relate parasitic infection rates with the lodging density of the animals, and their sex. The examinations of eggs per gram of feces revealed the presence of eggs in 62.9% of samples. By the examination of spontaneous sedimentation in water were found prevalence of 57.4% for eggs of Strongylids order, 1.85% for eggs of Ascaris suum, 98.1% for cysts of Balantidium coli and 3.7% for cists of Entamoeba spp. In statistical analysis, including the effect of treatment, sex and interaction of the latter on the number of eggs found, no effects were significant. The frequency of parasites in pigs in the finishing phase is high and not influenced by sex and density of animals on the housing.

Tomass et al. (2013) conducted a study in Ethiopia to investigate prevalence of gastrointestinal parasites and Cryptosporidium species in extensively managed pigs in Mekelle and urban areas of southern zone of Tigray Region, Ethiopia during June - September, 2012. A total of 714 pigs of different ages and sexes were selected for fecal sample collection. Further, a total of 25 soil samples were also collected and gastrointestinal tract (GIT) parasites were examined by flotation and sedimentation techniques. Modified Ziehl Neelsen technique was used to examine oocysts of Cryptosporidium species from 276 randomly selected fecal samples. It was revealed that out of 714 pigs examined through flotation and sedimentation, 27.3% were infected by at least one gastrointestinal parasite. Ascaris suum (25.9%) was the most prevalent parasite followed by Fasciola hepatica (1.8%), Eimeria spp (1.7%) 2 and Trichuris suis (0.3%). There was no significant association between sex and prevalence of parasites ÷[df 1] = 1.921; 2P=0.166). Contrary to this, age of pigs had effect on prevalence of parasites ÷[df 2] = 8.376; P=0.015). About 7% of pigs examined were positive for oocysts of Cryptosporidium spp. Moreover, 72% of the soil samples found to be contaminated with eggs of Ascaris spp. in the study area.  Apart from causing morbidity in the infected pigs, the potential of Ascaris of pigs to infect man and vice versa together with poor environmental hygiene, may complicate the epidemiology and control of Ascariasis in the study areas. The author also found that extensively managed pigs may also act as potential reservoirs for zoonoses of Cryptosporidium species.  
 Anonymous (2013) published a result of cross sectional study. The purpose of the study was to investigate the status of helminth infections in wild boars in the Bursa province of Turkey. For this purpose, during 2007-2008, 27 wild boars were necropsied and examined for helminths. Individual samples of tongue and diaphragm from 27 necropsied wild boars and an additional 22 tongue and diaphragm samples provided by hunters were examined by trichinoscopy and artificial digestion for Trichinella spp. larvae. Twenty animals (74%) were identified as being infected with at least one helminth species. Twelve species of helminths were detected, with the following prevalence rates: Metastrongylus apri (59%), Metastrongylus salmi (52%), Metastrongylus pudendotectus (52%), Dicrocoelium dendriticum (33%), Globocephalus urosubulatus (22%), Macracanthorhynchus hirudinaceus (19%), Gongylonema pulchrum (11%), Physocephalus sexalatus (7%), Trichuris suis (7%), Ascarops strongylina (4%), Hyostrongylus rubidus (4%) and Taenia hydatigena larvae (4%). Generally, lungworms were the predominant helminths. The highest mean abundance was observed for M. pudendotectus, and the lowest was determined for T. hydatigena larvae. Significant differences in the prevalence and intensity were found for D. dendriticum with respect to host age and sex, respectively. The mean intensity of M. pudendotectus was significantly influenced by the sex and age of the wild boars. This study is the first report describing the presence of M. salmi, M. pudendotectus, D. dendriticum, G. urosubulatus, M. hirudinaceus, P. sexalatus, A. strongylina and H. rubidus in wild boars in Turkey. All analysed muscle samples were negative for Trichinella spp. larvae.
Chapter III
Materials and Methods
3.1 Description of study area and duration
The study was conducted in two Upazilla namely Birganj and Kaharol of Dinajpur district. The study was under taken for a period of 3 months starting from August’2012 to October’ 2012.
Fig. 1: Study area (Dinajpur district of Bangladesh)
3.2 Selection of animals and survey design
3.2.1 Target animal and age groups

Indigenous/crossbred pigs were selected for this study as target animal. To determine the age susceptibility of different parasitic infections, pigs were categorized into three sub-groups as ≤6 months, >6-12months and >12months aged pig.

3.2.2 Target sampling

A total of 100 fecal samples were collected randomly from several villages of two respected upazilla in Dinajpur district. A prototype questionnaire was used to record the information like area, age, sex etc. In the present study, the minimum age of the pig was 1months and maximum 36 months.

3.3 Sample collection and preservation

Feces were collected directly from rectum and stored in plastic containers. Then, the container was filled with formalin (10%) and refrigerated at 40C temperature. During sample collection, labeling of the samples were strictly maintained to prevent the misinterpretation among the collected samples.
3.4 Examination of the sample

In addition to gross examination of fecal samples (color, consistency, blood or mucus, etc.), three different types of qualitative tests, namely, direct smear, floatation and sedimentation techniques were used to examine the fecal sample. Sugar Salt Solution was used as floatation fluid. At least two smears were prepared from each sample for each test to identify the morphological characteristics of eggs, cyst, Oocyst (Hendrix, 2006, Urquhart et al., 1996 and Soulsby, 1982). 

                        Fig. 2: Experimental Design (at a glance)
3.5 Statistical analysis
The obtained information was imported, stored and coded accordingly using Microsoft Excel-2007 to STATA/IC-11.0 (Stata Corporation College Station) for analysis. The result were expressed in percentage with P-value for Chi-Square Test. Significance was determined when P<0.05. 
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Plate I: Microscopic pictures of eggs of Gastrointestinal parasites of pig (during the study)
PLATE-III



Plate II: Microscopic pictures of eggs of Gastrointestinal parasites of pig (during the study)
CHAPTER IV
RESULTS

4.1 Overall percentage of gastrointestinal parasites of pig

During the current investigation, an approach was taken to determine the status of gastrointestinal parasitic infections in study pigs. The overall prevalence of gastrointestinal parasitic infections (either single or mixed infection) was 65%.
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Fig.3: Overall infection rate of gastrointestinal parasitic infections in pig.
Among different gastrointestinal parasitic infections, prevalence of Ascaris suum infection was the highest which was 38% in study population.  The second most common parasitic infection was caused by Macracanthorhynchus hirudinaceus (22%) followed by Strongyloides ransomni (20%). The lowest parasitic infections were also recorded for Trichostrongylus axei (1%) and Faciolopsis buski infection (1%).However, slightly lower infection rate was recorded in Hyostrongylus rubidus, Trichuris suis and other protozoan species (Fig. 3).

4.2 Age specific occurrence of gastrointestinal parasitic infections

Occurrences of gastrointestinal parasitic infections were also influenced by the age of animal. During this investigation, it was observed that > 6month-12 month old pig were more susceptible to different parasitic infections in compare to other two age groups.
Table 1: Age-specific occurrence of gastrointestinal parasitic infections
	Parasitic infections
	Age Category
	Pearson chi2
value
	P Value

	
	≤6 months
	>6-12  months
	>12months
	
	

	Ascaris suum
	35.71(15)
	45.24(19)
	25(4)
	2.17
	0.33

	Hyostrongylus rubidus
	7.14(3)
	2.38(1)
	0
	2.03
	0.36

	Trichostrongylus axei
	2.38(1)
	0
	0
	1.39
	0.49

	Strongyloides ransomni
	26.19(11)
	14.29(6)
	18.75(3)
	1.87
	0.39

	Trichuris suis
	9.52(4)
	2.38(1)
	0
	3.25
	0.19

	Faciolopsis buski
	0
	2.38(1)
	0
	1.39
	0.49

	Oesophagostomum sp
	2.38(1)
	4.76(2)
	6.25(1)
	0.56
	0.75

	Capilaria sp.
	7.14(3)
	0
	0
	4.27
	0.11

	Macracanthorhynchus hirudinaceus
	16.67(7)
	35.71(15)
	0
	9.81
	0.007*

	Balantidium coli
	2.38(1)
	2.38(1)
	0
	0.38
	0.82

	Oocyst of Coccidia
	0
	7.14(3)
	0
	…
	…


*Significant when P<0.05

Among different parasitic infections, it was observed that Ascaris suum was highly prevalent in >6-12 months of old pig which was 45.24% followed by ≤6 months of aged pig (35.71%). Furthermore, Macracanthorhynchus hirudinaceus infection (35.71%) was more common in > 6 -12months aged pig followed by ≤6 months of age (16.67%) which was statistically significant (P<0.05). Strongyloides ransomni infection was more common in all the age groups but more frequent in the age group ≤6 months and older pigs. Although, occurrence of protozoa in all the age groups were less frequent but 7.14% Coccidian infection was observed in >6-12 months of age.
4.3 Sex specific infection rate of gastrointestinal parasitic infection in pig
In the current study, it was exposed that female pig showed more susceptible to different gastrointestinal parasitic infections than male but it was not statistically significant. However, prevalence of Ascaris suum infection was the highest in female pig (40.48%) followed by male (36.21%). Occurrence of Macracanthorhynchus hirudinaceus infection in female was 26.19% in compare to male (18.97). Strongyloides ransomni infection (17.24%) was also more common in female pig of the study population. On the other hand, occurrence of protozoan infection such as Balantidium coli and Coccidian parasitic infection was slightly higher in male group in compare to female but it was not statistically significant (P>0.05). 
Table-2 Sex wise percentage of gastrointestinal parasitic infection of pig

	Parasitic infections
	Male

 
	Female 
	Pearson 

chi2 value
	p. Value

	Ascaris suum
	36.21(21)
	40.48(17)
	0.1885
	0.664

	Hyostrongylus rubidus
	5.17(3)
	2.38(1)
	0.4943
	0.482

	Trichostrongylus axei
	1.72(1)
	0
	0.7315
	0.392

	Strongyloides ransomni
	17.24(10)
	23.81(10)
	0.6568
	0.418

	Trichuris suis
	3.45(2)
	7.14(3)
	0.7
	0.403

	Faciolopsis buski
	1.72(1)
	0
	0.7315
	0.392

	Oesophagostomum sp.
	6.9(4)
	0
	3.0172
	0.082

	Capillaria sp.
	1.72(1)
	4.76(2)
	0.7725
	0.379

	Macracanthorhynchus hirudinaceus
	18.97(11)
	26.19(11)
	0.7410
	0.389

	Balantidium coli
	3.45((2)
	0
	1.4778
	0.224

	Oocyst of Coccidia
	1.72(1)
	4.76(2)
	0.7725
	0.379


Significant when P<0.05

Chapter V

Discussion

5.1 Prevalence of gastrointestinal parasitic infections in pig
5.1.1 Overall prevalence of gastrointestinal parasitic infections 
The overall prevalence of gastrointestinal parasitic infections in pig of this study found similar with the reports of Autunes et al. (2011) and Tiwari et al. (2009) who recorded 62.9% and 68.78% respectively. The observation greatly varied from the reports of Ismail et al. (2010), Weka and Iekh  (2009) and Marufu et al. (2008) who recorded 73.5%,86.9% and 58.7% respectively at different countries of the world. Variation in the occurrence of such gastrointestinal parasitic infections might be due to geo- climate conditions, sample size, breed, age, sex, plane of nutrition, stress, availability of intermediate host, vegetation, grazing pattern, rearing and husbandry measures, anthelmintic therapy, genetic resistance etc. (Hansen and Perry, 1993).  
Prevalence of Ascaris suum infection of this study was consistent with the observation of Tamboura et al., (2006) at Burkina Faso in Nigeria who recorded 40%.On the other hand, The present result varied from the findings of Yadav et al. (1989), Morris et al. (2009) and Nwoha and Danie (2011) who recorded 51.67%, 53%, and 50% respectively at different corners which was greater than the result of this present study. The prevalence of Ascaris suum of this study was higher due to the thick egg shell which make the egg resistant to cool and harse circumstances for its prolong survival in soil. (Soulsby, 1982).Further, contamination of the habitats as well as scavenging nature of the pig may also contributed to higher prevalence of such parasitic infections in the study population. (Johnstone, 2000).  
Prevalence of Macracanthorhynchus hirudinaceus infection of this study was almost similar with the observation of Muela et al. (2001) who recorded 21%.The study result also showed some harmony with the result of Anonymous. (2013) who recorded in Journal of Helminthology, 19% infection in Bursa province of Turkey. On the other hand, observation of this study greatly varied from the result of Solaymani et al. (2003) who noticed 41.6% prevalence in Luristan province of Western Iran. Variation in the occurrence of Macracanthorhynchus hirudinaceus infection influenced by the climatic factors and presence of intermediate host which might be one of the causes of higher prevalence in this study. (Soulsby, 1982) More over the eggs are very much resistant to environmental extremes which ensure the longer survivality in the environment. Presences of dung beetles were another contributing factor which enhanced the infection rate in the study population. (Urquhart et al., 1996) 
Occurrence of Strongyloides ransomni infection found in accordance with the observation of Tomboura et al. (2006) and Morris et al. (2009) who recorded 21% and 19.4% respectively. Higher prevalence about 57.4% infection of Strongyloides ransomni was observed by Antunes et al. (2011)  Variation in the occurrence of such infection might be due to geo-climatic condition ( Kakar et al., 2008) or poor same size (Bachal, 2002).
Infection caused by Trichuris suis of this study was in line with the findings of  Weng et al. (2005), Nsoso et al. (2000), Permin et al. (1999) and Marufu et al. (2008) who recorded 5.7%, 6.8%, 4.6% and 4.2% respectively in different places of the world. Higher prevalence was recorded by Morris et al. (2009) which was 35.7%. Conversely, lower prevalence was recorded by Tamboura et al. (2006) about 1%.Variation in the occurrence of such infection might be due to geo-climate conditions of the study areas as well as husbandry practices. (Hansen and Perry, 1993) 
Occurrence of Fasciola sp infection of this study was almost similar with the findings of Tomass et al. (2013) who recorded 1.8% infection in Tigray region of Ethiopia.
Prevalence of Capillaria sp infection of this study was slightly varied from the findings of Muela et al. (2001) who reported 2% infection while present study showed 3% infection.
Occurrence of Hystrongylus rubidus infection found in accordance with the result of Anonymous. (2013) who reported 4% infection. Similarly, the result of the present study varied from the observation of Tamboura et al. (2006) and Nwoha and Danie (2011) who estimated 11% infection in Burkina Faso of Nigeria and 17% in Umuahia city of Abia state respectively.
Prevalence of Oesophagostomum spp infection of this study was quite similar with the findings of Abdu and Gashaw (2010) who recorded 6.7% in Holleta of Ethiopia. On the other hand, greater variation was found by Weng et al. (2005), Tamboura et al. (2006) and Lai et al. (2011) who recorded 24.95%, 18% and 16.53% respectively in different corner of the world. Variation in the occurrence of such infections might be due to geo- climate diversity, animal enterprises, husbandry measures and nutritional status, deworming etc. (Hansen and Perry, 1993). 
Infection caused by the Oocyst of Coccidian parasite of this study showed greater variation from the findings of Weng et al. (2005), Morris et al. (2009) and Kariga et.al (2010) who recorded 24.9%, 21% and 33% respectively in different countries of the world.
Infection rate of Blantidium coli was partially similar with the observation of Uysal et al (2009) who noticed 1.5% infections in Istambul of Turkey. Further the result of present study varied from Weng et al. (2005) and Lai. et al. (2011) who recorded 47.2% in Guangdong Province and 22.79% in Chongqing in China respectively.
5.1.2 Age specific prevalence of gastrointestinal parasitic infections
In current study, influences of age on the occurrence of gastrointestinal (GI) parasitic diseases were also observed. The frequency of GI parasitic infections especially, Ascaris suum and was found more in >6-12 months aged animal. In case of earlier infections similar observation was found in Tamboura et al. (2006) at Burkina Faso in Nigeria and Tomass et al (2013) in Ethiopia who reported higher prevalence of  Ascaris sp in >5-12months age group, moderate infection in <5 months age group and lower infection in >12 months age group. Higher prevalence in young pigs in compare to older pigs might be due to transplacental transmission of 3rd larval stage (L3 ) or postnatal infection. (Lay et al., 2008, Urquhart et al., 1996 and Soulsby, 1982)
In the current study, prevalence of Macracanthorhynchus hirudinaceus infection found higher in >6-12 months age group which was statistically significant. The lower prevalence of gastrointestinal parasites in younger (<5 months) and in the older (>12 month) age groups might be because the younger pigs were lactating and hence partially scavenging on garbage for feeding. On the other hand, most of the older pigs were either pregnant females (sows) or males kept for breeding (boars) and therefore were given special attention by the owners in terms of additional feed to reduce their scavenging dependency on garbage which was considered to be one of the factors for lower infection with different gastrointestinal parasites. (Tomass et al., 2013).However, the age group (>6-12 months) mostly scavenging on garbage for feed, where there dung beetles were available.
In the present study, higher prevalence of Fasciola sp and Coccidian parasite was found in >6-12 months age group. The result was in accordance with Tomass et al. (2013) who recorded in >5-12 months group at Tigray region in Ethiopia.
In current study, higher infection rate of Hyostrongylus rubidus, Storngyloides ransomni, Trichuris suis, Capillaria sp was found in <6 months age group which was supported by Visco et al. (1977) and Bugg et al. (1999) who observed higher occurrence of such internal parasites in younger animal.
5.1.3 Sex specific prevalence of gastrointestinal parasitic infection

In the present study, infection caused by Ascaria suum. Strongyloides ransomni, Trichuris suis, Macracanthorhynchus hirudinaceus and Capillaria sp were found predominant in female pigs than male pigs. Finding of the study was found in accordance with the reports of Tamboura  et al. (2006). In this study, variation in occurrence of such helminthes in male and female animals might be due to the variation in sample size (Bachal et al., 2002), age immunity in boars (Urqhart et al., 1996), lower resistance of female animals or on the part of their reproductive events or temporary loss of acquired immunity near parturition (Garcia et al., 2007 and Barger, 1993), stress, genetic resistance of host and insufficient/ imbalanced feed against needs (Raza et al.,2010 and Hansen and Perry, 1993).
CHAPTER VI
CONCLUSION
The study was performed aiming to determine the prevalence of gastrointestinal parasitic diseases in pig. The study revealed comparatively higher prevalence of Ascaris suum, Macracanthorhynchus hirudinaceus and Strongyloides  ransomni in pig in relation to age and sex. The occurrence of gastrointestinal parasitic infection was higher in >6-12 months aged group and female pig. It is predicted that gastrointestinal parasitism were more might be due to hot and humid climate which was ideally suitable for development of such parasites. However, poor management, insufficient diet, lack of awareness about deworming also enhances the high incidence of the infection. The study was limited study and due to time constrains topographical variation, seasonal pattern of the diseases as well as local and crossbred pig. Hence, it can be recommended further extensive investigation on gastrointestinal parasitism to overcome the limitation of the current studies which will assist to determine the important predictor related to such diseases.
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Fig: Egg of Macracanthorhynchus hirudinaceus





Fig. : Egg of Ascaris suum
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Fig. : Egg of Capillaria sp





Fig. : Egg of Stongyloides ransomni
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Fig. : Egg of Trichuris suis





Fig. : Egg of Fasciolopsis buski





Fig. : Cyst of Balantidium coli





Fig: Ocyst of Coccidia (higher magnification)





Plate-I: Collection Of fecal sample from Pig and examination under microscope
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