                                     I. Abstract

The study was undertaken on randomly selected 60 pigeons of 12 smallholder farms at Ovoinagor and Monirampur Upazilla, Jessore Districts, Bangladesh to identify Trichomonas gallinae infection in pigeon and determine the occurrence of the protozoan among the pigeons. For the identification of Trichomonas gallinae, wet smear method of oropharyngeal and crop swabs observed under light microscope. This study was carried out from 24 November, 2008 to 28 February, 2009. Out of 60 pigeons, 60% pigeons were found as positive to the protozoan infection in the investigation. Among them, 75% squabs and 46.9% adult birds contained Trichomonas gallinae infection. 50% male and 44.4% female of adult birds found as positive for the infection. 57.4% of live pigeons (n=47) showed positive to the protozoan infection. The frequency of the infection was more in squab (70%) than adult (48.1%) in live pigeons. Out of 27 adult live birds 50% male and 46.7% female were found as positive for the infection. In case of dead pigeons (n=13), 69.2% showed positive to the protozoan infection in the study. Among them, 87.5% squabs and 40% adults contained Trichomonas gallinae infection. 50% male and 33.3% female of adult dead birds found as positive for the infection. On the basis of spatial distribution, 64% pigeon resulted in positive for Trichomonas gallinae infection in rural area (n=25) where as 57.1% in urban area (n=35) of the district. 66% was resulted in positive for Trichomonas gallinae infection at Ovoinagor Upazilla (n=50) and 30% in Monirampur Upazilla (n=10) of Jessore district. 
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II. Introduction
Several health problems can affect pigeons, but parasitic infections can play a vital role. The role of pigeons in the transmission of disease to other pigeons, domestic animal, and poultry and especially to human has been well documented by many authors (Vindevogel and Duchatel, 1979; Webre et al., 1979; Niida et al., 1983; Vogel et al., 1980; Orlandella et al., 1992; Dove et al., 2000; Giammanco et al., 2002).
Among parasites, protozoa inhabiting the digestive tract of birds are responsible for considerable economic loss. The infected bird shows signs of dullness, depression and diarrhea, characterized by yellow pasty stools (Yang and Yang, 1995). Mortality in naturally infected untreated cases may be high allowing very high morbidity rate which makes this problem more significant (Samour et al., 1995). 

Among protozoa, Trichomonas gallinae causes Avian Trichomonasis and affects upper digestive and respiratory tract. Pigeons and doves of the family Columbidae are the most common hosts of the flagellate protozoan Trichomonas gallinae, with prevalence up to 100% (Stabler, 1954; Stabler, 1969). The protozoan has been reported in a number of other avian orders worldwide (Forrester & Foster, 2008) such as turkey, chicken, eagles, falcoup & bustards may also be infected (Levine, 1995). Actually, Avian Trichomonasis is caused by Trichomonas gallinae is a disease of young pigeons, which may result in a high mortality in young pigeons (Seinnerton et al., 2005) within 10 days. A high infected of latent infection (up to 90%) has also been reported (Soulsby, 1982). Experimental studies reveal marked difference in pathogenicity and virulence among different strains of Trichomonas gallinae (Kocan and Knisley, 1970; Stabler, 1977; Stabler and Braum, 1979). Although the parasite is transmitted directly, via mutual feeding or from parent to nestling (crop milk) but indirectly via water or food (Stabler, 1954) is also possible. Signs of trichomonasis include yellowish caseous lesions and or necrotic ulcerations in the upper digestive and respiratory tracts, a foul cheesy smell emanating from the gape, and smelling of parts of the head such as the eyes or nose ( Stabler 1954 and Bunbury et al., 2008). 
On the total population of pigeons raised in Bangladesh one might guess, by assessing the number of pigeons and squabs sold in almost every live bird market, that pigeons contribute significantly to the poultry meat sector in the country. Unfortunately, there is scantly published information on the population of pigeons and their common diseases in Bangladesh as well. There might be some published information on the management aspects and breeds of pigeons found in Bangladesh but epidemiological studies regarding the prevalence of diseases of pigeons especially in the context of parasitological aspect in Bangladesh have never been performed.

Trichomonas gallinae is an important one infecting pigeons concerning morbidity and mortality rate as well as economic loss in most countries of the world (Krone et al.,2005). In Bangladesh, the same scenario is also suspected in pigeon but no such type of significant study has been done yet. 
If the common diseases of pigeons are controlled, their production might be increased. For control and prevention of pigeon diseases the first scientific approach should be the causal agent of the disease and pathologies associated with them. 

III. Aims and objectives
1. Identification of Trichomonas gallinae from upper digestive tract of pigeons. 
2. Determination of occurrence of Trichomonas gallinae infection in pigeons.
IV. Review of literature 
Pigeons of the order columbiformes are ubiquitous birds and can be found in virtually every town, city and rural area around the globe. Columba livia is a species that descends from wild rock pigeons which live in all over the world (Haagwa Ckernagal et al., 2004). The columbidae consists of about 300 species of primarily granivorous birds in world (Bennett and Peirce, 1990). Pigeons constitute a major source of infection and transmission of diseases from one generation to next generation. They are often cause for repulsion and nuisance due to the accumulation of fecal droppings and to disruptive noise associated with their presence. Human are infected by inhaling fecal dust from cages or from sites that have been contaminated with dry feces, urine and other droppings this usually occurs among breeders, Veterinary doctors, industrial workers, and cleaning workers (Sandra, 2007). 
Dove et al. (2006) conducted an epidemiological research was under taken in year 2000 on the health status of free-living pigeons in city of Ljubljana, Slovenia. A total of 139 pigeons were captured and examined for the most common bacterial, viral and parasitic disease. Serum samples, orophryngeal and cloacal swabs as well as samples of droppings and feathers were taken from the captured birds. Trichomonas gallinae was clinically suspected and then microscopically contained using oropharangeal swabs in 7.9% of examined birds. 

Oliver Krone (2005) detected the prevalence of Trichomonas gallinae in Northern Goshawk from the Berlin area of Northenstern Germany. In recent year the Northern Goshawk (Accipitter gerlitz) has colonized suburban and urban area in Berlin, Germany and elsewhere in curape. Because of the proportion of feral pigeons (Columba livia domestica) in their diet, urban Goshawk, are suspected to have a high infection rate with Trichomonas gallinae. Therefore from 1998 to 2001, they examined 269 nestlings from 90 nests for infection with Trichomonas gallinae. They taken 80% of nest site (n=90), at least one nestling was infected. The nestling infection rate with Trichomonas gallinae was 69.7% (n=33) in 1998; 73.0% (n=89) in 1999, 55.8% (n=77) in 2000; and 62.9% (n=70) in 2001. In total 65.1 % of Northern Goshawk nestling was culture positive. For Trichomonas gallinae prevalence increased with age of nestlings ( (2 = 9.345; n= 269, df = 4, p= 0.053). Oliver Krone (2005) also observed that the feral pigeons were protected the infection of Trichomonas gallinae by their diet.

Stabler (1954) found the protozoan flagellate Trichomonas gallinae is the causative agent for potentially lethal avian disease trichomonasis. In general Trichomonas gallinae inhabits the upper digestive tract of the host pigeons and doves of the family columbidea are the most common host of Trichomonas gallinae with prevalence up to 100%. 

Nancy Bunbury et al. (2008) investigated causes of mortality in the free-living population of endangered pink pigeons Columba mayeri, endemic to Mauritius. Fifty carcasses of free-living pink pigeons were found over a 5 years period between January 2002 and December 2006. Causes of mortality and other post-mortem findings are reported for 43 of these birds, which were aged between 6 weeks and 15 years. The protozoan disease trichomonasis was the most common cause of death, with 22 (52%) freshly dead bids identified as dying from this disease. 

Diego Villanua, et al. (2005) studied the prevalence and potential subclinical effects of infestation by Trichomonas gallinae in 91 hunter-harvested Common Wood Pigeons Columba palumbus fro northen (n=30) and southern (n=61) Spain during the winter period. All animals were measured, sexed, aged, necropsies and their organs were weighted. Infestation with Trichomonas gallinae was diagnosed using three different methods: direct inspection for the presence of lesions, direct microscopic observation and culture. Of the sampled birds, 34.2% were positive for the presence of Trichomonas gallinae.  Prevalence was significantly higher in adult Wood Pigeons than in the juvenile group, and prevalence was significantly lower in bids sampled from the north. No. significant differences in prevalence were found between males and females. 
E. Gulegen, Senlik, et al. (2002) a total of 80 pigeons were examined for Trichomonas gallinae. The prevalence of infection was 75.78% although a higher prevalence was observed in young pigeons (83.3%) compared to adults male (76.0%) and female (79.5%) pigeons were found. During the entire period of the study, two clinical cases were detected in young pigeons. 
N. Bunbury et al., (2007) examined the role that populations of other columbids in Mauritius might be playing as infectious reservoirs of the causal flagellate protozoan, Trichomonas gallinae. We screened 296 wild individuals of three columbid species (Madagascan Turtle Dove [Streptopelia picturata], Spotted Dove [Streptopelia chinensis], and Zebra Dove [Geopelia striata]) between September 2002 and April 2004. Prevalence varied significantly among species (ranging from 19% in S. chinensis to 59% in G. striata) and between S. picturata sampled from upland and coastal sites; S. picturata from upland sites (>500 m) were significantly less likely to be infected with Trichomonas sgallinae than those from lowland sites (<50 m; 62% and 27% prevalence, respectively). There was no significant difference in the prevalence of Trichomonas gallinae at sites where Pink Pigeons were also present compared to those sampled at sites without Pink Pigeons. We show that Trichomonas gallinae infection prevalence is higher at sites and times of warmer temperatures and lower rainfall. 
Tiana Tasca, et al. (1999)  found Trichomonas gallinae is a parasitic protozoan of the upper digestive tract and various organs of different avian groups, being common among the Columbids, was isolated described and its prevalence studies in the Southern Braazilian State, Rio Grande do Sul. The morphology study of the live specimens done by examination of fresh specimens, and show the morphological characteristics of upper digestive tract trichomonads. Trichomonas gallinae was found in 18 of 68 throats swabed, representing a prevalence of 26. 47% in pigeons. 
Robert N. Rosenfield, et al. (2002) found Trichomoniasis a digestive tract disease of reported caused by ingesting the protozoan Trichomonas gallinae of infected columbid prey. The prevalence of Trichomonas gallinae in columbid populations is poorly documented. During 2000 the study detected Trichomonas gallinae in only three (2.7%) among 110 nestling. 
V. Materials & Methods  
This study was carried out during the period of 24 November, 2008 to 28 February, 2009.
 At first, two Upazillas (Thana), Ovoinogor and Monirumpur Upazilla, had been selected randomly in Jessore district. Twelve smallholder farms (with minimum 15 pigeons) were taken randomly as the study farms where ten farms under Ovoinogor upazilla (7 in urban area & 3 in rural area) and other two located at Monirumpur Upazilla (rural area). Then, five pigeons (minimum with 2 squabs, 1 adult male and 1 adult female) were selected randomly from each farm as samples. According to this, the total studied birds were 60. The study treated a squab up to 6 weeks of age and an adult from 1.5 month to above (Das, 1994). The baseline information for the pigeons of the study areas was collected through the designed Questionnaire at the beginning of the investigation (from 24 to 30 November). 
The swabs from orophoryngeal and crop of each bird were tested by wet mount technique and examined under light microscope for the organism Trichomonas gallinae according to Tiana Tasca, et al. (1999). The dead birds had been post mortem according to FAO Animal Health Manual- 4 (1998). The laboratory test and post mortem were done at Ovoinogor Upazilla Veterianry Hospital, Jessore.  
During the study, out of 60 pigeons 13 were found as dead (8 squabs; and 5 adult birds where 2 males & 3 Females) and 47 as live pigeon (20 squab and 27 adult-where 12 male and 15 female). Among 60, the number of squab and adult were 24 and 36, respectively.
V.I. Questioners:
1. Name & Address of owner: 

Name
: 


Village
: 


Road
: 


House No
: 


Post office
: 


Upazilla (Thana):

Districts
:


Contact No.
:

2. Type of farming

: 


i) Intensive 


ii) Free ranging 


iii) Semi scavenging

3. Have any other bids- Yes/ No. 


i) What types of bird. 

4. Flock size and composition: 


Total adult _______ Male _______ Female 
 

5. 
(a) From 01 December, 2008 to 28 February, 2009 How many pigeons are dead  


i) Adult ________ Male ________ Female



ii) Squab ________


(b) How many Squabs are hatch _________

(c) Probable ages of pigeons and their dead record 

	Age 
	Total No. of Pigeon
	Dead Pigeon 

	
	Young 
	Male 
	Female 
	Young 
	Male 
	Female 

	< 7 days
	
	
	
	
	
	

	7-15 days
	
	
	
	
	
	

	15 days to 1 Month 
	
	
	
	
	
	

	1-2 Month 
	
	
	
	
	
	

	2-3 Month
	
	
	
	
	
	

	3-4 Month
	
	
	
	
	
	

	4-5 Month
	
	
	
	
	
	

	5-6 Month
	
	
	
	
	
	

	6-7 Month
	
	
	
	
	
	

	7-8 Month
	
	
	
	
	
	

	8-9 Month
	
	
	
	
	
	

	9-10 Month
	
	
	
	
	
	

	10-11 Month
	
	
	
	
	
	

	11-12 Month
	
	
	
	
	
	

	> 12 Month
	
	
	
	
	
	


6. 
(a) Frequency of changing the nest wastes


i) Monthly 



ii) Every 6 month interval



iii) Yearly 



iv) No schedule 



v) Never done 

7. 
(a) Do you use any disinfectant in the nest- Yes/ No. 

8. Feeding arrangement: 


i) Separate feeder & waterer. 



ii) Common feeder & waterer. 



iii) Scavenging 

9. Therapeutics and preventive management of bird 


a) What do you do when your farm animal get sick 



i) Call vet or trained person 



ii) By self


iii) None 


b) Do you practice any routine medication? 

	Name of Medication 
	Age of the birds  
	Last date of Administration 
	No. of Bird. 

	Vaccination 
	
	
	

	Antibiotic 
	
	
	

	Antimicrobial 
	
	
	

	Anthelmintics 
	
	
	


10. Frequency of common diseases in last full year & their treatment 
	Name of Month  
	Name of Diseases/ Signs 
	Total. No. of Birds that survive 
	Total Number of birds that died. 

	
	
	Adult 
	Squab 
	Adult 
	Squab 

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Thanks for help & Co-operation
V.II. The entire post mortem examination procedure is briefly described below (FAO, 1998): 
1. General body condition was examined and observed the signs of dead. 
2. Identified and exudation from natural opening. 

3. The bird was placed on its right side with the head pointed toward the examiner. 

4. The head was opened and the blunt part of the scissors inserted into oral cavity which cut & open. This process was continued down the neck to open the oesophagus and crop, oral cavity, pharynx, for the inflammation and identify the Trichomonas gallinae infection. 
V.III. Microscopic examination for identification of gut protozoan (Trichomonas gallinae) in pigeons  (Tasca and Decarli, 1999): 
The swabs were collected from oropharynx and crops and by cotton bar and spread over a glass slide with added a few drops of water and observed under light microscope for identification of their elongated ellipsoid shape, presence of an obvious undulating membrane associated with four free anterior flagella and showed rolling jerky movement and which could be accurately founded only when the Trichomonas gallinae had showed down and stopped moving. Body is very plastic but not particularly amoeboid. 
 VI. Result and Discussion

Table-1: Frequency of Trichomonas gallinae in live pigeons of the study:
	Type of Pigeon
	No. of Positive case
	No. of Negative case

	Squabs(ni=20)
	14(70%)
	6(30%)

	Adult Male(nii=12)
	6(50%)
	6(50%)

	Adult Female(niii=15)
	7(46.7%)
	8(53.3%)

	Total (N=47)
	27 (57.4%)
	20(42.6%)


No. =Number, n= No. of pigeon, N= Total no. of live pigeons.
Among 20 live squabs, 70% contained Trichomonas gallinae infection and 30% found as negative case. 50% male and 46.7% female of 27 adult birds found as positive for Trichomonas gallinae infection. Totally, 57.4% live pigeons showed positive to the protozoan infection in the investigation. The frequency of the infection was more in squab (70%) than adult (48.1%). It was mainly due to the chance of a squab to be infected by Trichomonas gallinae from their parents through shared feed and water where those are naturally occurred (Stabler, 1954).
Table-2: Frequency of Trichomonas gallinae in dead pigeons:

	Type of Pigeon
	No. of Positive case
	No. of Negative case

	Squabs(ni=8)
	7(87.5%)
	1(12.5%)

	Adult Male(nii=2)
	1(50%)
	1(50%)

	Adult Female(niii=3)
	1(33.3%)
	2(66.7%)

	Total(N=13)
	9(69.2%)
	4(30.8%)


No. =Number, n= No. of pigeon, N= Total no. of dead pigeons.

Among 13 dead pigeons 8 were squabs in which 87.5% contained Trichomonas gallinae infection and 12.5% found as negative case. 40% adult birds were infected with the protozoan. 50% male and 33.3% female of the 5 adult birds found as positive for Trichomonas gallinae infection. Totally, 69.2% dead pigeons showed positive to the protozoan infection in the investigation where as in live birds it was 57.4%. Swinnerton et al. (2005) found that Trichomonas gallinae infection as being a primary cause of mortality in squab. Bunbury (2006) and Scullion (2005) revealed that the losses of young birds were increasing in the years due to Trichomonas gallinae infection and the infection rate had gone up to 90%. Oliver krone (2005) revealed 83% were positive for Trichomonas gallinae in dead young pigeons and Nancy Bunbury (2008) detected 52% in same manner. Scullion (2005) investigated the main reason of losses of young pigeons and he revealed it was due to mainly Trichomonas gallinae where the prevalence was 90%. 

Table-3: Frequency of Trichomonas gallinae in pigeons (live + dead):
	Type of Pigeon
	No. of Positive case
	No. of Negative case

	Squabs(ni=28)
	21(75%)
	7(25%)

	Adult Male(nii=14)
	7(50%)
	7(50%)

	Adult Female(niii=18)
	8(44.4%)
	10(55.6%)

	Total(N=60)
	36(60%)
	24(40%)


No. =Number, n= No. of pigeon, N= Total no. of dead pigeons.

Among 60 pigeons, 28 were squabs in which 75% contained Trichomonas gallinae infection. 50% male and 44.4% female of 32 adult birds found as positive for Trichomonas gallinae infection. Totally, 60% pigeons showed positive to the protozoan infection in the investigation. The study did not find significant difference in the occurrence of Trichomonas gallinae between male and female. Bunbury (2005) found an overall scenario of Trichomonas gallinae infection where 60% pigeon was also positive to the protozoan. Gulegen (2002) observed the prevalence of Trichomonas gallinae in adult pigeons which was 76%. Gulegen (2002) found no significance difference in prevalence of Trichomonas gallinae between male (77.7%) and female (79.5%). Like that Oliver krone (2005) and Diego Villanua (2005) also did not find any significant difference in the prevalence of Trichomonas gallinae between male and female. 
Table-4: Spatial distribution (urban & rural based) of Trichomonas gallinae in pigeons:
	Location
	No. of Positive case
	No. of Negative case

	Urban(ni=35)
	20(57.1%)
	15(42.9%)

	Rural(nii=25)
	16(64%)
	9(36%)


No. =Number, n= No. of pigeon.

Out of 60, 64% pigeon resulted in positive for Trichomonas gallinae infection in rural area where as 57.1% in urban area of Jessore district. Oliver Krone (2005) observed high infection rate with Trichomonas gallinae found in urban pigeons rather than rural area which was opposite to findings of this study though the present study did not find significant difference in the occurrence of Trichomonas gallinae between the areas. It was may be due to the sample size and atmosphere of the study areas. 
Table-5: Spatial distribution (Upazilla based) of Trichomonas gallinae in pigeons:
	Location
	No. of Positive case
	No. of Negative case

	Ovoinagor (ni=50)
	33(66%)
	17(34%)

	Monirampur (nii=10)
	3(30%)
	7(70%)


No. =Number, n= No. of pigeon.

Out of 60 pigeons, 66% was resulted in positive for Trichomonas gallinae infection at Ovoinagor upazilla and less than half of it (30%) in Monirampur upazilla of Jessore district. 

VII. Conclusion

The study revealed that Trichomonasis was a major threat to pigeons. Squabs were found more susceptible to the infection than adults. The cause of the dead of most squabs might be due to Trichomonas gallinae infection. Adult males were more prone to the infection than female though it was statistically insignificant. The comparative study in between urban and rural area expressed that the pigeons of rural areas were more susceptible to Trichomonas gallinae than urban area.

                                  VIII. Limitation and Recommendation 
VIII.I Limitation:
1. Time: It was only 3 months and 1 week.
2. Information: It was not available in the context of Bangladesh.
3. Sample size: It was not so large.
VIII.II Recommendation:
1. Further study with proper time and sample size.

2. Appropriate epidemiological study.

3. Sound laboratory support.

4. Study with interdisciplinary expertise of biologist, epidemiologists and veterinarians.  

IX. References
1. A. G. Rosas-Rosas, C. Juan-Salles, M. M. Garner (2006). Pathological findings in a captive colony of maras. The Veterinary Record: 158, 727-731. 
2. A. Permin and J. W. Hunsen (1998). Post mortem examination. FAO Animal Health Manual : 4, 111-117. 
3. N. Bunbury, C. G. Jones, A. G. Greenwood, D. J. Bell (2008). Epidemiology and conservation implications of Trichomonas gallinae infections in the endangered mauritian pink pigeon. Biol Conserv : 141, 153-161. 
4. J. E. Cooper  and S. J. Petty (1988). Trichomoniasis in free-living goshawks (Accipiter gentilis gentilis). Journal Of Wildlife Diseases: 24, 80-87. 
5. D. Sunil Kumer (1994). Poultry Production, First edition: 245 -246.

6. C. Dranzua, M. Ocaido, P. Katete. (1999). The ecto, gastrointestinal and haemoparasites of live pigeons (Columbo livia) in kampala, Uganda. Avian Pathol : 28, 119-24. 
7. F. L. Freitas F. L, M. B. Oliveira, A. B. Oliveira ,(2002). Parasitos gastrointetinale deaves silvestves silvestres en cativeiro en el estado de pernambuco, Brasil. Parasitol Latinam : 57, 50-54.
8. W. M. Harmon, W. A.Clark , A. C. Hawbecker , M. Stafford  (1987). Trichomonas gallinae in columbiform birds from the Galapagos Islands. J  Wildl Dis : 23, 492-494. 
9. O. Krone , R. Altenkamp , N. Kenntner  (2005). Prevlence of Trichomonas gallinae in northern goshawks from the Berlin area of northeastern Germany. J Wildl Dis : 41, 304-309. 
10. L. R. Padilla, D. Santiago-Alarcom, J. Merkel. (2004). Survey for Houmoproteus spp, Trichomonas gallinae, Chlamydophila Psittaci and Salmonella spp in Galapagos Islands Columbiformer. J  Zoo Wildlmed: 35, 60-64. 
11. J. Real, S. Manosa and E. Munoz (2000). Trichomoniasis in a Bonellis Eagle Population in Spain. Journal Of   Wild Life Diseases: 36, 64-70. 
12. R. M. Stabler (1954). Trichomonas gallinae. A Review Exp Parasitol: 3, 368-402. 
14. H. Sawa and K. Hirai (1981). J. Jpn. Vet. Sci: 43, 277-279. 
15. W. B. Stone and D.E. Janes (1969). Trichomoniasis in captive sparrow hawks. Bullletin Of The Wildlife Disease Association: 5, 147. 

16. G. Trommer (1964). Trichomoniasis Bei Habichtsnestlingen In  Freier Wildbahn. Jahrbuch Deutscher Falkenorden: 69-70. 
17. Y. J. Tsai, W. C. Chung, H. H. Lei, W. U. YI (2006). J  Parasitol:  92 (4), 871. 
PAGE  
1

