Seroprevalence of Toxoplasma gondii Infection in Camels (Camelus dromedaries) their Drivers, Herdsmen and Butchers at Lahore, Pakistan
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Abstract

             Toxoplasma gondii is a ubiquitous intracellular protozoan parasite transmitted by food. In view of the worldwide importance of T. gondii, a study, using the modified latex agglutination test (LAT), was conducted in March 2007 to March 2008 to determine the prevalence of antibody to T. gondii in camels and their drivers, herdsmen and butchers. The overall seroprevalence of T. gondii in camels their drivers, herdsmen and butcher were found 12.7% and 12%, respectively. We concluded that seroprevalence was high in slaughtering camels and butcher and relatively low in pet camels their herdsmen and drivers, possibly due to close and prolonged interaction of butchers with slaughtered animals and domestic cats were commonly found in the vicinity of slaughter houses as compared to camel colonies having good hygienic conditions.  This is the first report of T. gondii prevalence in camels in Pakistan. 
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       One-humped camel (Camelus dromedarius) is an important animal in the life of local Pakistani citizens. Camels are reared in Pakistan for their meat, milk, racing and the latter is supported and encouraged as part of the heritage of the country. The apicomplexan parasite Toxoplasma gondii is a heteroxenous coccidian pathogen in wild and domestic animals worldwide. The definitive hosts are domestic cats and various species of wild felids. The intermediate hosts are mammals and birds (Dubey et al., 1988). Humans become infected postnatal mainly by ingesting tissue cysts from undercooked meat or from the food or drink contaminated with oocysts shed through cat faces. However, only a small percentage of exposed adult humans or animals develop clinical signs. It is unknown whether the severity of infections is due to the parasite strain, quantum of infection, host immunity or other factors.
        Despite its widespread presence, the prevalence of toxoplasmosis is not well known especially in developing countries, which is the case in Pakistan. The only studies of Toxoplasmosis to date in camels are from India (Gill et al., 1969), Egypt (Michael et al., 1977; Fahmy et al., 1979; Hill et al., 1998), Nigeria (Okoh et al., 1981) Saudi Arabia (Hussein et al., 1988), Sudan (Bornstein et al., 1987; Eidin et al., 1985 Elamin et al., 1991), Iran (Sadrebazzaz et al., 2006 ) and Abu Dhabi (Chaudhary et al., 1996).
         The purpose of present study was to detect T. gondii antibodies in camels their drivers, herdsmen and butchers from different neighboring regions of Lahore district of Pakistan and help to evaluate post exposure in this part of Pakistan.  
          This study aims primarily to develop a Latex agglutination that can be employed in serological studies in camels. For this purpose, a cross sectional seroprevalence survey was carried out to elucidate the seroprevalence rate of toxoplasmosis in camels at Lahore district, Pakistan using Latex agglutination kit. Sera from one hundred seventy two camels and one hundred drivers, herdsmen and butchers were obtained between March 2007 to March 2008 from slaughter houses and camel colonies of Lahore district as routine health checkups. The animal samples were process in Veterinary Parasitology Laboratory, University of Veterinary & Animal Sciences Lahore, Pakistan and human samples in diagnostic laboratory, Mayo hospital Lahore, Pakistan. Sera were separated and kept frozen at -20°C until use. Information on the sex, age and localities was obtained for the majority of camels.
          The test was carried out with some modification of the manufacturer's instruction (Eiken Chemical Co., Tokyo, Japan), because the test is standardized primarily against human sera as described by the manufacturer. Prior to running the assay, all test reagents were brought to average room temperature (20 °C) and sera was thawed. Physiological normal saline (0.9% Nacl) solution was added in 96 well plates. Test sera were mixed with normal saline in first well and so on. The serial dilutions were made by two fold dilution technique up to 8th well 1:256. Single drop of diluted serum each from1:16, 1:128, and 1:256 dilution was put in to the slide followed by the addition of latex reagent. The presence or absence of agglutination was observed within five minutes. The antibody titer was shown by the significant agglutination in different dilution of the test serum.

          Data collected were entered and analyzed using Microsoft excel program (2007).  The student T-test was used to determine the correlation of seroreactivity with sex, age and localities.
          A total of twenty two out of one hundred seventy two camels were seropositive for T. gondii and prevalence rate increase proportionally with the level of serum dilution (Table 1). The blood samples of camels (1-15years & above) were taken and divided in to 3 categories i.e. A-1, A-2, A-3. Thirty two samples were taken from 1-5 yr age animals, Sixty two samples were taken from 6-10 yrs and seventy eight samples were taken from 11-15 yrs & above. The age ranged from 6-10 yrs have highest seropositive percentage followed by 11-15 yrs age camels. Eighty two blood samples of male camels and ninety samples of female camels were processed for seropositive rate. Female camels have higher seropositive percentage than male. Blood samples were collected from different slaughter houses and camel’s colony of Lahore district and overall prevalence rate was higher in slaughter houses.
          Out of one hundred serum samples, twelve were found seropositive in camel drivers, herdsmen butchers and prevalence rate increase proportionally with the level of serum dilution (Table 2). The blood samples of drivers, herdsmen and butchers (15-60 years) were divided in to 5 categories i.e. A-1, A-2, A-3, A-4, A-5.  Six samples were taken from age ranged from 15-20 yrs, Ten samples from 21-30 yrs, Twenty eight samples from 31-40 yrs, Thirty samples from 41-50 yrs and Twenty six samples were taken from 51-60 yrs & above , respectively from different localities including camels colonies and slaughter houses. The age ranged from 41-50 yrs has highest seropositive percentage. Forty eight blood samples of drivers/herdsmen and fifty two samples of butcher’s were taken and butchers have highest prevalence rate as compared to drivers and herdsmen.
      The results of this study indicate that Toxoplasma antibodies were widespread among camels their drivers, herdsmen butchers in Pakistan. The rate of seropositvity in camels was recorded as 12.7%. In other countries, most seroprevalence studies on toxoplasmosis in dromedaries reported variable, but rather medium to high rates of infection. 
         The prevalence rate was much higher among slaughtered camels (17.5%) than in camels from camel colonies (6.6%) were supported the findings of (Ibrahim et al., 1997). The remarkable differences in the seroprevalence rates of T. gondii in relation to age may be due to difference in the way the camels were raised and fed during the different stages of their life. A sharp rise in the seroprevalence rate in camels between 6 -15 years of age (14%) compared to younger camels 1-5 years of age (6.25%). These results support the findings of Elamin et al. (1991) and Sadrebazzaz et al. (2006). 

       Our finding shows that there is sex linked difference in seroreactivity among camels which is in line with the report by fahmy et al. (1979), Elamin et al. (1991) and Gill and Prakash (1969). Female camels have highest seropositive percentage (15.5%) followed by male camels (9.7%). Hussein et al. (1988) reported a much higher prevalence rate of seropositivity in females than in males, Saudi Arabian camels reflecting the effects of husbandry methods on acquisition of the Toxoplasma infection. Most of the slaughtered females investigated in this study having a history of abortion, where domestic cats commonly occur. In contrast, the males are mainly kept from camel colonies and thus the risk of coming into close contact with domestic cats is low. 

             Among the butchers, herdsmen and drivers, the overall prevalence of T. gondii antibodies were recorded 12% support the finding of Khalil et al. (2007) in Sudan (53.3%). These variations in results may be due to the consumption of undercooked or uncooked meat, un-boiled or un-pasteurized milk, unhygienic measures in slaughter houses and camel colonies and contamination of food items by cat feces.

           Surprisingly, the prevalence of T. gondii antibodies increased with age. The highest seropositive percentage (16.6%) was seen in 41-50 years old people, whereas it was 0% in 15-20 year old people as reported Ibrahim et al. (1997). Butchers were in close and prolonged contact with animals in slaughterhouses showed highest seropositivity of toxoplasmosis (15.3%) as compared to the herdsmen and drivers (8.3%).  Sroka et al. (2003) reported much higher prevalence among the staff of slaughter house (65.4%) and Khalil et al. (2007) findings were 53.3% seropositivity among herdsmen and drivers. 
           This study pointed out that toxoplasmosis is not uncommon in Pakistan, as high prevalence rate were found in camels, butchers, herdsmen and drivers. Further studies are required to determine the effect of chronic toxoplasmosis on the health of humans and livestock and to elucidate the risk factors in order to adopt the proper measures of prevention.
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Table1.  Age, sex and locality distribution of Toxoplasma gondii antibodies in camels of Lahore district, Pakistan.
	Categories
	Total Number
	No. Positive
	% positive 
	1:16
	 1:128
	1:256

	Camel Age (Yr)                                                                                                                
1-5 (A-1)


	                        32
	                     02
	                  6.25%
	           01
	          01
	            0



	                                6-10 (A-2)
	                            62
	                         09
	                    14.5%
	                01
	               04
	                04



	                             11-15 > (A-3)
	                               78
	                      11
	                     14.1%
	                 02
	                05
	                 04

	                              Total
	                            172
	                            22
	                      12.7%
	                 04
	                   10
	               08

	Camel Sex              
Male 

                                                                                                                                                                 
	                        82
	                           08
	                       9.7%
	                 01
	                 04
	                03

	                             Female


	                                90
	                           14
	                      15.5%
	                 03
	                06
	                 05

	                                Total
	                             172
	                      22
	                     12.7%
	                04
	               10
	              08

	Locality                   
Camel colonies
	                              75
	                          05
	                       6.6%
	                   0
	                   03
	                 02

	                          Slaughter House
	                          97
	                          17
	                      17.5%
	                 04
	                 07
	                 06

	                                Total
	                            172
	                           22
	                      12.7%
	                 04
	                 10
	             08


Table 2. Age and group distribution of Toxoplasma gondii antibodies in camels drivers, herdsmen and butchers of Lahore district, Pakistan.
	Categories
	Total Number
	No. Positive
	% positive 
	1:16
	 1:128
	  1:256

	Age (Yrs)                                                      

15-20

	                      06
	                       0
	                       0%
	                 0
	                 0
	                0

	                             21-30
	                         10
	                        01
	                     10%
	                01
	               0
	                  0

	                             31-40
	                            28
	                        03
	                   10.7%
	              01
	               0
	               02

	                                  41-50
	                           30
	                        05
	                    16.6%
	             01
	               03
	               01

	                          51-60>
	                            26
	                        03
	                   11.5%
	               0
	                02
	                01

	                               Total
	                          100
	                        12
	                      12%
	                 03
	              05
	                04

	Group 
Drivers/Herdsman
	                             48
	                         04
	                      8.3%
	               01
	               02
	               01

	                       Butchers
	                     52
	                              08
	               15.3%
	                02
	               03
	                 03

	                             Total
	                          100
	                        12
	                12%
	                03
	                05
	                04
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Figure 1: (A, B, C) Overall prevalence of T. gondii antibodies in Camels in relation to their age, sex and locality.
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Figure 2: (A, B) Overall prevalence of T. gondii antibodies in Camel drivers, herdsmen and butchers in relation to their age and group
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