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    Abstract | During an outbreak of Foot and Mouth Disease (FMD) blood samples were collected from clinically diseased (n=10) and healthy (n=10) cattle and analysed for various hemato-biochemical parameters. Results indicated a significant increase in packed cell volume (PCV) (28.6 ± 0.98%, P=0.036), lymphocytes (70.2 ± 6.20%, P=0.0132), monocytes (8.2 ± 1.08%, P=0.0132) and serum glucose (104.2 ± 15.59 mg/dL, P=0.0053) whereas a significant decrease in the concentration of hemoglobin (7.17 ± 0.07 gm/dL, P=0.0004), basophils (0.3 ± 0.16%, P=0.0241), eosinophils (16.5 ± 1.83%, P=0.0097), calcium (8 ± 0.41 mg/dL, P=0.0125) and total protein (6.2 ± 0.19 mg/dL, P=0.0058) was recorded in FMD infected cattle. Non-significant (P >0.05) difference was noted between healthy and FMD infected animals with respect to total erythrocyte count (TEC) (P=0.6066), total leukocyte count (TLC) (P=0.3169), neutrophils (P=0.2358) and serum inorganic phosphorous (P=0.2507). It was concluded that FMD had major impact on hemato-biochemical profile of affected animals.
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    Foot and Mouth Disease (FMD) is a highly communicable viral disease concerned primarily with cloven hoofed animals, caused by RNA viruses of the family Picornaviridae belonging to genus Aphthovirus (Belsham, 1993). FMDV exists in seven distinct serotypes namely O, A, C, Asia 1, SAT1, SAT2, and SAT3 (Domingo et al., 2003). FMD serotype A and O viruses, responsible for an outbreak in Southeast Asia, are endemic in this region (Rweyemamu et al., 2008b). FMDV produces widespread vesicular lesions on the lips, gums, tongue, dental pad, feet and also in the udder (Lubroth et al., 2002; Rweyemamu et al., 2008b). Mortality in adult animals due to FMDV infection is rare, but other defects associated with FMD are weight loss, decreased milk production and loss of draft power (Blacksell et al., 2008), while treatment cost and time spent caring for sick animals, the farmer has to face considerable losses (Rushton et al., 2002). The international trade of animal products is constrained by FMD. To protect the livestock industries of developed as well as the developing countries livelihoods and income generation where FMD remains as endemic (Rweyemamu et al., 2008b). Social and economic consequences of FMD were reduced milk and meat production as a result of high morbidity and loss of market value (Sangare et al., 2004). FMDV in cattle is usually obvious in the non-vaccinated herds. Sometimes due to vaccine failure, it occurred in vaccinated flock (Abubakar et al., 2014). FMDV may circulate undetected in vaccinated herds and in some indigenous breeds in areas in which FMD is common (Kitching, 2002). Frequent outbreaks noticed around the globe since the first outbreak of FMD in America in 1870 (Sumption et al., 2008; Gibbs, 2003). Due to the infection of FMDV, the livestock industry faces severe economic losses by mortality in young animals and morbidity in adult. Abubakar et al. (2012) added that FMD has constrained the trade of animals and by products from countries where FMD is prevalent.


    



    Clinical signs are mostly associated to the progression and rupturing of vesicles at the coronary band and in the oral cavity. Vesicles and ulcerations also occur on the mammary gland. Adult animals usually recover within 8-15 days. It was more familiar in the agro-climatic zones than in hilly areas (Abubakar et al., 2012). Animals with a history of vesicular disease, FMDV detection in samples of epithelial tissue, vesicular fluid, milk, esophageal and pharyngeal (OP) sample, or blood is enough to launch a diagnosis. FMD virus had also been shown to persist in a non-reflective form in the lymph nodes (Juleff et al., 2008). According to Rweyemamu et al. (2008a), movement or shipment of animals and people around the infected farms was restricted; however, these measures proved inadequate to prevent FMDV spread.


    



    In Bangladesh, FMD is an endemic viral disease of cattle with financially viable losses. To control any infectious disease, identification of the risk factor is a major concern. This will help the planners to formulate an effective plan to control the disease. With a view of above description, the study was undertaken to identify the hematological and biochemical risk factors which are associated with the disease.


    



    During an outbreak of FMD in the surrounding area of CVASU in July 2013, a total of ten clinically diseased animals from 1 to 2.5 years old were randomly selected for the collection of blood samples. Ten healthy animals of the same age were also selected as controls for analysis and comparison. Blood samples of clinically diseased and healthy animals were collected from the jugular vein in sterile vacutainers with (1mg/mL) and without EDTA for hematological and biochemical studies respectively. Non coagulated blood samples were analysed for determination of various hematological parameters as described previously (Jain, 1986). Serum was separated from coagulated blood samples and analysed for determination of glucose, total protein, calcium and phosphorous.


    



    Statistical analysis was performed by using SPSS (version 17.0) software. Significance of difference was determined by using chi square test. Value of P < 0.05 considered as statistically significant.


    



    Plasma samples of both healthy and infected cattle were analyzed and following observation were recorded. Significantly (P <0.05) increased packed cell volume (28.6±0.98%); lymphocytes (70.2±6.20%) and monocytes (8.2±1.08%) whereas significantly (P<0.05) decreased hemoglobin concentration (7.17±0.07gm/dL); eosinophils (16.5±1.83%) and basophils (0.3±0.16%) were recorded in FMD infected animals. Non-significant (P >0.05) difference was recorded between FMD infected and healthy animals with respect to total erythrocyte count, total leukocyte count and neutrophils. The results are presented in Table 1. In disease condition, there is a fever, which might cause the destruction of RBC and causing anemia. The result of lower blood hemoglobin was supported by Krupakaran et al. (2009). The PCV value of infected group was significantly (P=0.036) higher than the control group that agreed with Anim et al. (2013). In infected animals group, TLC was non-significantly higher (P=0.3169) than the control group which supported the earlier observation of Krupakaran et al. (2009). In case of viral diseases the body tried to compensate to contain the infection resulting increase number of leukocytes. In viral disease, there was always increased of lymphocytes, which substantiated in this case. In case group the monocytes value was significantly (P =0.0028) higher than the control group (Table 1) which was agreed with Alsaad et al. (2012). The Neutrophil value in case group was higher (P =0.2358) than the control group which was agreed with Alsaad et al. (2012). The neutrophils and other phagocytic cells considered as the potent cells of immune response against viral and microbial infections. Those cells generated large amounts of Reactive Oxidative Stress (ROS) and Reactive Nitrogen Species (RNS) that considered as the main cause of lipid peroxidation supported by Bozukluhan et al. (2013) because the viral infection activates the immune system.


    



    Table 1: Hematological parameters of healthy and FMD infected cattle


    
      
        
        
        
        
      

      
        
          	
            Parameter

          

          	
            Healthy Mean ± SE

          

          	
            FMD infected Mean ± SE

          

          	
            p-value

          
        


        
          	
            Hb (gm/dL)

          

          	
            7.97±0.15

          

          	
            7.17±0.07

          

          	
            0.0004

          
        


        
          	
            PCV (%)

          

          	
            25.2±1.14

          

          	
            28.6±0.98

          

          	
            0.036

          
        


        
          	
            ESR (1st hour)

          

          	
            0

          

          	
            0

          

          	
            0

          
        


        
          	
            TEC (×106/µL)

          

          	
            6.9±0.28

          

          	
            6.7±0.25

          

          	
            0.6066

          
        


        
          	
            TLC (×103/µL)

          

          	
            8.8±1.39

          

          	
            10.7±1.14

          

          	
            0.3169

          
        


        
          	
            Lymphocyte (%)

          

          	
            49.2±4.30

          

          	
            70.2±6.20

          

          	
            0.0132

          
        


        
          	
            Neutrophil (%)

          

          	
            26±1.55

          

          	
            30.4±3.16

          

          	
            0.2358

          
        


        
          	
            Eososinophil (%)

          

          	
            23.1±1.33

          

          	
            16.5±1.83

          

          	
            0.0097

          
        


        
          	
            Monocyte (%)

          

          	
            3.4±0.89

          

          	
            8.2±1.08

          

          	
            0.0028

          
        


        
          	
            Basophil (%)

          

          	
            0.8±0.13

          

          	
            0.3±0.16

          

          	
            0.0241

          
        

      
    


    



    Values at P<0.05 are statistically significant; Hb=Hemoglobin, PCV=Packed cell volume, ESR=Erythrocyte sedimentation rate, TEC=Total erythrocyte count, TLC=Total leukocyte count


    



    Table 2: Biochemical parameters of healthy and FMD infected cattle


    
      
        
        
        
        
      

      
        
          	
            Parameter

          

          	
            Healthy Mean ± SE

          

          	
            FMD infected Mean ± SE

          

          	
            p-value

          
        


        
          	
            Glucose (mg/dL)

          

          	
            46.9±6.70

          

          	
            104.2±15.59

          

          	
            0.0053

          
        


        
          	
            Total protein(mg/dL)

          

          	
            9.7±0.98

          

          	
            6.2±0.19

          

          	
            0.0058

          
        


        
          	
            Ca (mg/dL )

          

          	
            9.4±0.28

          

          	
            8±0.41

          

          	
            0.0125

          
        


        
          	
            P (mg/dL )

          

          	
            5.1±0.8

          

          	
            5.9±0.63

          

          	
            0.2507

          
        

      
    


    



    Values at P<0.05 are statistically significant; Ca=Calcium; P=Phosphorous


    



    Serum samples from healthy and infected cattle were taken and recorded to follow biochemical values. There was a significant (P =0.0053) increase in serum glucose (104.2±15.59 mg/dL) whereas decreased in total protein (6.2±0.19 mg/dL) and calcium (8±0.41 mg/dL) in FMD infected cattle. Non-significant (P =0.2507) difference was recorded between FMD infected and healthy cattle with respect to serum inorganic phosphorous. The results were presented in Table 2. It is well documented that an increase in glucose concentration was a common finding in cattle affected by the stress of a systemic disease (Turgut, 2000). Decrease protein may be caused by the utilization of glucose due to interfere it to enter into the cell. It results from hyperglycemia, and it was in the line with Yeotikar et al. (2003) and Gokce et al. (2004). Reduction in total protein concentrations (Ghanem and Abdel, 2010) had been reported to be associated with hepatic and renal damage, starvation, and enteropathies leading to protein loss, parasitic infestation and chronic organ diseases indicating abnormal hepatic function. Possible causes of the decreases in serum total protein concentrations observed in the study may be associated with lesions on the oral mucosa and inter digital regions. It is known that the protein requirement increases in the presence of any lesions on the body. It is also known that consumption of protein increases in animals with diabetes mellitus, as was detected in cattle with FMD. Therefore, diabetes mellitus may be another reason for the decrease in protein concentrations observed in this study. Stress due to febrile condition, systemic infections and general body illness increase cortisol, which is agreed with (Mostl et al., 2002) depress the calcium uptake from the gut due to inhibition of vitamin D. The low calcium concentration in this study may be associated with in-appetence and hypoproteinaemia. Therefore, in the study there was a significant decrease in serum protein levels and severe anorexia in cattle with FMD, which may be the possible explanation for the hypocalcaemia observed. Significant negative correlation between calcium and phosphorus. Hyperphosphatemia was similar to that reported by Yeotikar et al. (2003) and Ghanem and Abdel (2010). Hyperphosphatemia is due to higher ATP utilization and breakdown by the virus present in the body of affected animals. Serum phosphorus is significantly increased in the FMD group, hypocalcaemia leads to reciprocal increase in the serum phosphorus concentration.


    



    From the present study it is concluded that Foot and Mouth disease significantly affects the hematological and biochemical profile of infected animals. Keeping in view the findings of the present study, effective supportive therapy of FMD may be suggested for better and quick prognosis.
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Abstract | During an outbreak of Foot and Mouth Disease (FMD) blood samples were collected from clinically dis-
eased (n=10) and healthy (n=10) cattle and analysed for various hemato-biochemical parameters. Results indicated
a significant increase in packed cell volume (PCV') (28.6 + 0.98%, P=0.036), lymphocytes (70.2 + 6.20%, P=0.0132),
monocytes (8.2 = 1.08%, P=0.0132) and serum glucose (104.2 + 15.59 mg/dL, P=0.0053) whereas a significant de-
crease in the concentration of hemoglobin (7.17 + 0.07 gm/dL, P=0.0004), basophils (0.3 + 0.16%, P=0.0241), eosino-
phils (16.5 + 1.83%, P=0.0097), calcium (8 + 0.41 mg/dL, P=0.0125) and total protein (6.2 + 0.19 mg/dL, P=0.0058)
was recorded in FMD infected cattle. Non-significant (P >0.05) difference was noted between healthy and FMD
infected animals with respect to total erythrocyte count (TEC) (P=0.6066), total leukocyte count (TLC) (P=0.3169),
neutrophils (P=0.2358) and serum inorganic phosphorous (P=0.2507). It was concluded that FMD had major impact
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Foot and Mouth Disease (FMD) is a highly commu-
nicable viral disease concerned primarily with cloven
hoofed animals, caused by RNA viruses of the family
Picornaviridae belonging to genus Aphthovirus (Belsham,
1993). FMDV exists in seven distinct serotypes namely
O, A, C, Asia 1, SAT1, SAT2, and SAT3 (Domingo et
al., 2003). FMD serotype A and O viruses, responsible for
an outbreak in Southeast Asia, are endemic in this region
(Rweyemamu et al., 2008b). FMDV produces widespread
vesicular lesions on the lips, gums, tongue, dental pad, feet
and also in the udder (Lubroth et al., 2002; Rweyemamu
et al., 2008b). Mortality in adult animals due to FMDV
infection is rare, but other defects associated with FIMD
are weight loss, decreased milk production and loss of
draft power (Blacksell et al., 2008), while treatment cost
and time spent caring for sick animals, the farmer has to
face considerable losses (Rushton et al., 2002). The inter-
national trade of animal products is constrained by FMD.
To protect the livestock industries of developed as well as
the developing countries livelihoods and income gener-
ation where FMD remains as endemic (Rweyemamu et

al., 2008b). Social and economic consequences of FMD
were reduced milk and meat production as a result of high
morbidity and loss of market value (Sangare et al., 2004).
FMDV in cattle is usually obvious in the non-vaccinat-
ed herds. Sometimes due to vaccine failure, it occurred in
vaccinated flock (Abubakar et al., 2014). FMDV may cir-
culate undetected in vaccinated herds and in some indige-
nous breeds in areas in which FMD is common (Kitching,
2002). Frequent outbreaks noticed around the globe since
the first outbreak of FMD in America in 1870 (Sumption
et al., 2008; Gibbs, 2003). Due to the infection of FMDV,
the livestock industry faces severe economic losses by mor-
tality in young animals and morbidity in adult. Abubakar
et al. (2012) added that FMD has constrained the trade
of animals and by products from countries where FMD is
prevalent.

Clinical signs are mostly associated to the progression and
rupturing of vesicles at the coronary band and in the oral
cavity. Vesicles and ulcerations also occur on the mammary
gland. Adult animals usually recover within 8-15 days. It
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