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    Abstract | The clinicopathology of Sarcoptes scabiei infestation in the West African Dwarf goat was evaluated in a natural transmission study. Twenty five adult male West African Dwarf (WAD) goats consisting of fifteen naturally infested goats assigned into three equal groups based on severity of clinical disease as: A (mild infestation), B (moderate infestation), C (severe infestation), and ten healthy WAD goats with no previous history of mange infestation assigned into two equal groups as D (for contact transmission experiment) and uninfested control (E) were used for this study. There were significant (p < 0.05) reductions in Packed cell volume, Hemoglobin and Erythrocyte count mean values of the goats naturally infested with Sarcoptes scabiei compared to uninfested control group E throughout the period of study. There were no significant (p > 0.05) differences in some erythrocytic indices (Mean corpuscular volume, Mean corpuscular hemoglobin and Mean corpuscular hemoglobin concentration) among the five groups of WAD goats. However, there was a significant (p < 0.05) increase in mean Total leukocyte count (TLC) in groups B and C compared to groups A, D and the control, E. The increase in TLC was accompanied by a significant (p < 0.05) increase in both the absolute neutrophil and lymphocyte counts in groups B and C compared to groups A and E. Serum biochemical assay showed significant (p < 0.05) reduction in mean total protein in severely infested group C compared to groups A, B, D and E. There was no significant (p > 0.05) variation in mean serum albumin, globulin and creatinine levels among the groups throughout the period of study. This study has established that sarcoptic mange in WAD goat alters the hematology and serum chemistry.
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    INTRODUCTION


    



    Sarcoptic mange, scabies or sarcoptidosis is a parasitic skin disease that has been described in more than 100 species of mammals including man (Ibrahim and Abu-Samra, 1987; Scott, 1988; Bornstein et al., 2001). The disease is characterized by intense pruritus, dermatitis, alopecia, emaciation, weakness, anorexia, very high morbidity and mortality in domestic and farm animals (Amsalu et al., 2000; Walton et al., 2004; Giadinis et al., 2011). The mite inflicts severe damage to the hosts’ skin by forming tunnels within the upper epidermal layers (Morris and Dunstan, 1996) and transmission is believed to be by direct contact with infested domestic or wild animals, formites, pasture and flies (Kral and Schwartanan, 1964; Andrews, 1983; Jackson et al., 1983; Anderson et al., 2002; Curtis, 2004). Despite the economic and health importance of Sarcoptes scabiei infestation in both animal and human population, the pathogenicity, pathogenesis and pathology of the disease is poorly understood (Bornstein and Zakrisson, 1993, Skerrat et al., 1999; Rambozzi et al., 2007).


    Available reports on the clinicopathology of sarcoptic mange in rabbits, dogs, foxes, sheep, camels, goats, pigs, coyotes and wild raccoon are inconsistent (Sheahan, 1975; Arlian et al., 1988a, 1995; Dalapati et al., 1996; Gorakh et al., 2000; Parmar et al., 2005; Hafeez et al., 2007; Shoyinka et al., 2009). Such inconsistencies are most probably the result of host differences or severity of disease. However, the tendency by previous workers to ignore the fact that the degree of severity is most likely to be directly related to the degree of systemic involvement in sarcoptic mange, adds to the difficulty of comparing the results of available and probably conflicting reports. It is therefore necessary to have a better understanding of the pathophysiology of Sarcoptes scabiei infestations of goats using hematologic and biochemical parameters based on the severity of clinical disease. The objective of this study is to evaluate the effects of sarcoptic mange on the hematology and some biochemical indices in WAD goat.


    



    MATERIALS AND METHODS


    



    Experimental Animals and Housing


    A total of twenty five male West African Dwarf (WAD) goats between eight and twelve months of age were divided into two groups of fifteen naturally infested (Batch A) goats with varying degrees of alopecia/dermatitis and ten healthy (Batch B) goats were used in this study.


    Mite infestation was clearly demonstrated in Batch A goats before being selected for the study while batch B goats were selected because they were free of mites and signs associated with scabies. The Batch A goats were procured from different households/livestock farms with diagnosed outbreaks of sarcoptic mange, and sarcoptes scabiei demonstrated in their skin scrapings. Such goats had varying degrees of itching, dermatitis, excoriation, alopecia and crusts on affected areas of the body. The Batch B goats were purchased from households/livestock farms that had no clinical history of sarcoptic mange infestation over the previous one year. The two groups of WAD goats were housed separately at the Experimental Animal House Unit of the Department of Veterinary Pathology and Microbiology, University of Nigeria, Nsukka.


    The group B goats were acclimatized for two weeks during which they were dewormed with levamisole hydrochloride and clinically evaluated to ensure that they were free of cutaneous/systemic infectious/non-infectious disease conditions.


    Feeding


    The animals were fed daily with freshly cut grasses tied in bundles and suspended in each pen using a wire loop.


    Experimental Design


    The fifteen naturally infested WAD goats were purposively selected and assigned into three groups (A, B and C) of five goats each, based on the degree of skin lesions while the ten healthy goats were randomly divided into two groups (D and E) of five goats each as follows:


    Group A (Mild - grade 1). Infested, with gross lesion affecting ≤ 1/3 of body surface.


    Group B (Moderate – grade 2). Infested, with gross lesion affecting > 1/3 but ≤ 2/3 of body surface.


    Group C (Severe-grade3). Infested, with gross lesion affecting more than 2/3 of body surface


    Group D Healthy goats for in-contact exposure.


    Group E Healthy (no skin lesion) control.


    Parasitological Examination


    Skin scrapings from infested WAD goats were examined for mites as previously described by Soulsby (1998). A dull scapel blade was held perpendicular to the area of affected skin and used with moderate pressure to scrape the edges of lesions into a petri dish. The scraped samples were then transferred into a test-tube, and 10% KOH was added. Samples were mildly heated for 5-6 minutes until it dissolved. It was then centrifuged at 10,000g for 5 minutes. Obtained precipitates were examined under a light microscope at low and high power for presence of mites or its eggs. Positive cases were classified as clinical sarcoptic mange based on the presence of mites with long non-jointed pedicels.


    Source of Mite for In-Contact Transmission Experiment


    Two female goats with severe sarcoptic mange were purchased from an infested farm. The goats were used to infest healthy goats of group D by housing them together in the same pen at the animal house as described by Elbers et al. (2000) and Tarigan (2002).


    Sample Collection


    Blood sample (5ml) was collected from each of the goats in groups A to E at the beginning of the experiment (week 0) and every two weeks, via jugular venipuncture using sterile needles and syringes. In each case, 2ml of the blood sample was transferred into tubes containing EDTA for hematological analysis while the remaining 3ml was transferred into plane test tubes and allowed to clot. Supernatant sera were centrifuged at 10,000g for 10 minutes. Clean sera were extracted, stored at -200C for about 24hrs before they were used for biochemical assay.


    Haematological Evaluation


    The packed cell volume (PCV), total erythrocyte counts (EC), total leucocyte count (TLC), differential leucocyte counts (DLC) were determined using the method described by Coles (1986) while the haemoglobin (Hb) was determined using the Drabkin’s reagent (ICSH, 1965)


    



    Table 1: Mean (± SEM) Packed cell volume values of WAD goats naturally infested and experimentally exposed to Sarcoptes scabiei


    
      
        
        
        
        
        
        
      

      
        
          	
            Experimental Period


            (weeks)

          

          	
            Packed cell volume (%)

          
        


        
          	
            Group A


            (Mildly infested)

          

          	
            Group B


            (Moderately infested)

          

          	
            Group C


            (Severely infested)

          

          	
            Group D


            (Experimentally Exposed)

          

          	
            Group E


            (Control)

          
        


        
          	
            Week 0

          

          	
            24.25±1.38bc

          

          	
            22.00±1.08c

          

          	
            21.50±0.65c

          

          	
            26.75±1.70ab

          

          	
            28.25±0.85a

          
        


        
          	
            Week 2

          

          	
            25.50±0.87a

          

          	
            21.75±0.63b

          

          	
            20.75±0.48b

          

          	
            26.50±1.55a

          

          	
            28.25±0.85a

          
        


        
          	
            Week 4

          

          	
            22.75±1.65bc

          

          	
            21.25±0.85c

          

          	
            20.00±1.22c

          

          	
            25.00±1.41ab

          

          	
            28.00±0.41a

          
        


        
          	
            Week 6

          

          	
            23.25±1.11b

          

          	
            22.00±1.08bc

          

          	
            19.25±0.85c

          

          	
            25.00±1.44b

          

          	
            28.50±0.66a

          
        

      
    


    



    Values on the same row with different super scripts are significantly (p < 0.05) different


    



    Table 2: Mean (± SEM) haemoglobin concentration of WAD goats naturally infested and experimentally exposed to Sarcoptes scabiei


    
      
        
        
        
        
        
        
      

      
        
          	
            Experimental period


            (weeks)

          

          	
            Haemoglobin concentration (g/dl)

          
        


        
          	
            Group A


            (Mildly infested)

          

          	
            Group B


            (Moderately infested)

          

          	
            Group C


            (Severely infested)

          

          	
            Group D


            (Experimentally Exposed)

          

          	
            Group E


            (Control)

          
        


        
          	
            Week 0

          

          	
            9.65±0.53abc

          

          	
            8.15±0.47c

          

          	
            8.60±0.43ac

          

          	
            9.25±0.70ac

          

          	
            10.05±0.36ab

          
        


        
          	
            Week 2

          

          	
            9.18±0.38ab

          

          	
            7.75±0.36b

          

          	
            8.10±0.55b

          

          	
            8.95±0.63ab

          

          	
            9.85±0.40a

          
        


        
          	
            Week 4

          

          	
            8.35±0.43ab

          

          	
            7.50±0.54b

          

          	
            8.53±0.66ab

          

          	
            8.83±0.61ab

          

          	
            9.88±0.38a

          
        


        
          	
            Week 6

          

          	
            7.35±0.50bc

          

          	
            8.15±047bc

          

          	
            6.85±0.25b

          

          	
            8.55±0.67ac

          

          	
            10.03±0.64a

          
        

      
    


    



    Values on the same row with different superscripts are significantly (p < 0.05) different


    



    assay method for Hb concentration. The erythrocytic indices such as the mean corpuscular volumes (MCV), mean corpuscular haemoglobin (MCH), and mean corpuscular haemoglobin concentration (MCHC) were calculated based on the earlier laboratory assay results of PCV, Hb concentration, and EC (Coles, 1986).


    Serum Biochemical Assay


    The determination of Total Serum Protein was carried out using the direct biuret method as described by Lubran (1978) for the in vitro determination of total protein in serum or plasma.


    Determination of serum albumin was carried out using the Bromocresol green method as described by Doumas et al. (1971) while serum creatinine was based on the modified Jaffe method (Blass et al, 1974) for the in vitro determination of creatinine in serum, plasma or urine, using the Quimica Clinica Applicada (QCA) Creatinine test kit (QCA, Spain).


    Data Analysis


    Data obtained were subjected to analysis of variance (ANOVA) and variant means were separated by the least significant difference (LSD) method, using SPSS statistical package. Significant differences were accepted at p < 0.05 probability level.


    



    RESULTS


    



    Packed Cell Volume, PCV (%)


    The mean (± SE) PCV (%) for the infested groups A,B,C,D and control group E WAD goats is as presented in Table 1. At week 0, all the naturally infested groups had PCV values significantly (p < 0.05) lower than the control but groups A,B and C were not significantly (p > 0.05) different although B and C were significantly (p < 0.05) lower than group D. However, at week 2, the PCV values of groups B and C were still significantly (p < 0.05) lower than the other groups.


    At week 4, the group B and C goats which were moderately to severely infested with Sarcoptes scabiei had a significantly (p < 0.05) reduced mean PCV values relative to groups D and E. At week 6, the mean PCV values of all the infested groups A, B, C and D were significantly (p < 0.05) lower than the control group E.


    Haemoglobin Concentration, Hb (g/dl)


    Table 2 shows the mean (± SE) haemoglobin concentration (Hb) for groups A, B, C, D and control group (E) WAD goats. At week 0 only the mean Hb values of group B was significantly (p < 0.05) lower than the control (group E). By week 2, the groups B and C Hb values were significantly (p < 0.05) lower than the control while at week 4, only the mean Hb values of group B was significantly (p < 0.05) lower than the control group E, but at week 6, the Hb values of groups A, B and C WAD goats became significantly (p < 0.05) lower than the control group E.


    Erythrocyte Count, EC (x 106 µl)


    Table 3 shows the mean (mean ± SE) erythrocyte count (EC) of the naturally infested groups A, B, C, the experi


    



    Table 3: Mean (± SEM) Erythrocyte count of WAD goats naturally infested and experimentally exposed to Sarcoptes scabiei


    
      
        
        
        
        
        
        
      

      
        
          	
            Experimental


            period


            (weeks)

          

          	
            Erythrocyte count (x 106 µL)

          
        


        
          	
            Group A


            (Mild infested)

          

          	
            Group B


            (Moderately infested)

          

          	
            Group C


            (Severely infested)

          

          	
            Group D


            (ExperimentallyExposed)

          

          	
            Group E


            (Control)

          
        


        
          	
            Week 0

          

          	
            11.60±0.56ab

          

          	
            10.13±0.25b

          

          	
            10.05±0.44b

          

          	
            11.93±0.95ab

          

          	
            12.63±1.03a

          
        


        
          	
            Week 2

          

          	
            11.05±1.06

          

          	
            10.18±0.49

          

          	
            9.95±0.46

          

          	
            12.13±0.74

          

          	
            12.08±1.05

          
        


        
          	
            Week 4

          

          	
            10.23±0.41ab

          

          	
            10.05±0.28b

          

          	
            9.88±0.46b

          

          	
            11.60±0.80ab

          

          	
            11.90±0.87a

          
        


        
          	
            Week 6

          

          	
            10.40±0.35bc

          

          	
            9.48±0.46b

          

          	
            9.13±057b

          

          	
            11.53±0.87ac

          

          	
            12.53±0.77a

          
        

      
    


    



    Values on the same row with different superscripts are significantly (p < 0.05) different


    



    Table 4: Mean (± SEM) Mean corpuscular volume of WAD goats naturally infested and experimentally exposed to Sarcoptes scabiei


    
      
        
        
        
        
        
        
      

      
        
          	
            Experimental period


            (weeks)

          

          	
            Mean corpuscular volume (fl)

          
        


        
          	
            Group A


            (Mildly infested)

          

          	
            Group B


            (Moderately infested)

          

          	
            Group C


            (Severely infested)

          

          	
            Group D


            (ExperimentallyExposed)

          

          	
            Group E


            (Control)

          
        


        
          	
            Week 0

          

          	
            21.13±1.79

          

          	
            21.70±0.79

          

          	
            21.43±0.35

          

          	
            22.53±0.49

          

          	
            22.68±1.36

          
        


        
          	
            Week 2

          

          	
            23.43±1.33

          

          	
            21.48±0.83

          

          	
            20.98±0.91

          

          	
            21.88±0.36

          

          	
            23.88±1.99

          
        


        
          	
            Week 4

          

          	
            22.20±1.07

          

          	
            21.25±1.27

          

          	
            20.33±1.48

          

          	
            21.60±0.36

          

          	
            23.93±1.82

          
        


        
          	
            Week 6

          

          	
            22.33±0.54

          

          	
            23.23±0.28

          

          	
            21.30±1.45

          

          	
            21.80±0.84

          

          	
            22.90±0.88

          
        

      
    


    



    No significant difference between the groups (p > 0.05)


    



    Table 5: Mean (± SEM) mean corpuscular haemoglobin of WAD goats naturally infested and experimentally exposed to Sarcoptes scabiei


    
      
        
        
        
        
        
        
      

      
        
          	
            Experimental period


            (weeks)

          

          	
            Mean corpuscular Haemoglobin (Pg)

          
        


        
          	
            Group A


            (Mildly infested)

          

          	
            Group B


            (Moderately infested)

          

          	
            Group C


            (Severely Infested)

          

          	
            Group D


            (ExperimentallyExposed)

          

          	
            Group E


            (Control)

          
        


        
          	
            Week 0

          

          	
            8.33±0.49

          

          	
            8.05±0.31

          

          	
            8.63±0.66

          

          	
            7.75±0.24

          

          	
            8.05±0.38

          
        


        
          	
            Week 2

          

          	
            8.43±0.57

          

          	
            7.65±0.48

          

          	
            8.25±0.84

          

          	
            7.40±0.15

          

          	
            8.28±0.40

          
        


        
          	
            Week 4

          

          	
            8.18±0.28

          

          	
            7.50±0.51

          

          	
            8.63±0.50

          

          	
            7.63±0.05

          

          	
            8.38±0.46

          
        


        
          	
            Week 6

          

          	
            7.03±0.25a

          

          	
            8.60±0.18b

          

          	
            7.60±0.61ab

          

          	
            7.40±0.24a

          

          	
            8.03±0.38ab

          
        

      
    


    



    Values on the same row with different superscripts are significantly (p < 0.05) different


    



    mentally exposed group D and the control group E WAD goats. The mean EC values of groups B and C were significantly (p < 0.05) lower than the control group E at week 0. At week 2, there was no significant (p > 0.05) difference among the groups, although, the mean EC of groups A, B and C were lower than groups D and E. However, by week 4, the results were similar to what obtained at week 0. By week 6, there was a significant (p < 0.05) reduction in the mean EC values of groups B and C compared to groups D and E.


    



    Mean Corpuscular Volume, MCV (fl)


    Table 4 shows the result of the mean corpuscular volume (MCV) for all the groups. There was no significant difference between the groups throughout the period of study. However, the mean MCV values of the infested were lower than the control groups.


    Mean Corpuscular Haemoglobin, MCH (pg)


    The results of the mean corpuscular haemoglobin (MCH) of the experimental groups A, B, C, D and the control (E) WAD goats are presented in Table 5.There was no significant (P>0.05) variation in the mean MCH values of the experimental groups and the control WAD goats at week 0, 2, and 4. At week 6, the mean MCH of infested groups A, C and D were lower than the control except that of group B which was significantly (p < 0.05) higher than the control.


    Mean Corpuscular Haemoglobin Concentration, MCHC (mg/dl)


    The mean corpuscular haemoglobin concentration (MCHC) for all the five groups is as presented in Table 6. No significant (p > 0.05) change was observed at weeks 0 and 2. At week 4, a significant (p < 0.05) increase in MCHC was observed in group C compared to the other groups. However at week 6, the MCHC of group B goats became higher than the other groups (p > 0.05).


    Total Leucocyte Counts, TLC (x 103 cells/µl)


    The mean (± SE) TLC of the groups are presented in


    



    Table 6: Mean (± SEM) Mean Corpuscular Haemoglobin Concentration of WAD goats naturally infested and experimentally exposed to Sarcoptes scabiei


    
      
        
        
        
        
        
        
      

      
        
          	
            Experimental period


            (weeks)

          

          	
            Mean Corpuscular Haemoglobin Concentration (mg/dl)

          
        


        
          	
            Group A


            (Mildly infested)

          

          	
            Group B


            (Moderately infested)

          

          	
            Group C


            (Severely infested)

          

          	
            Group D


            (Experimentally Exposed)

          

          	
            Group E


            (Control)

          
        


        
          	
            Week 0

          

          	
            40.50±3.77

          

          	
            37.50±0.65

          

          	
            40.25±2.75

          

          	
            34.50±0.65

          

          	
            35.50±0.87

          
        


        
          	
            Week 2

          

          	
            36.00±1.68

          

          	
            35.75±0.85

          

          	
            39.25±3.42

          

          	
            33.75±0.75

          

          	
            35.00±1.68

          
        


        
          	
            Week 4

          

          	
            37.25±2.56ab

          

          	
            35.25±2.02a

          

          	
            42.75±2.50b

          

          	
            33.00±0.71a

          

          	
            35.25±1.49a

          
        


        
          	
            Week 6

          

          	
            31.50±0.87a

          

          	
            37.00±0.41b

          

          	
            36.25±2.90ab

          

          	
            34.00±0.71ab

          

          	
            35.00±1.91ab

          
        

      
    


    



    Values on the same row with different superscripts are significantly (p < 0.05) different


    



    Table 7: Mean (± SEM) total leucocyte counts of WAD goats naturally infested and experimentally exposed to Sarcoptes scabiei


    
      
        
        
        
        
        
        
      

      
        
          	
            Experimental period


            (weeks)

          

          	
            Total leucocyte counts (x 103 cells/µl )

          
        


        
          	
            Group A


            (Mildly infested)

          

          	
            Group B


            (Moderately infested)

          

          	
            Group C


            (Severely infested)

          

          	
            Group D


            (ExperimentallyExposed)

          

          	
            Group E


            (Control)

          
        


        
          	
            Week 0

          

          	
            13.35±1.31a

          

          	
            19.63±1.14b

          

          	
            17.55±0.35b

          

          	
            13.88±0.66a

          

          	
            13.93±0.66a

          
        


        
          	
            Week 2

          

          	
            12.43±1.58a

          

          	
            19.30±1.10b

          

          	
            18.28±1.92b

          

          	
            13.55±0.45a

          

          	
            14.05±0.85a

          
        


        
          	
            Week 4

          

          	
            14.38±1.09a

          

          	
            20.35±1.04b

          

          	
            18.35±1.10b

          

          	
            14.63±0.72a

          

          	
            13.75±0.75a

          
        


        
          	
            Week 6

          

          	
            15.00±0.69ac

          

          	
            19.63±1.14b

          

          	
            19.98±0.40b

          

          	
            17.25±0.40c

          

          	
            13.85±0.99a

          
        

      
    


    



    Values on the same row with different superscripts are significantly (p < 0.05) different


    



    Table 8: Mean (± SEM) Absolute Neutrophil count values of WAD goats naturally infested and experimentally exposed to Sarcoptes scabiei


    
      
        
        
        
        
        
        
      

      
        
          	
            Experimental period


            (weeks)

          

          	
            Absolute Neutrophil count (x 103/µl)

          
        


        
          	
            Group A


            (Mildly infested)

          

          	
            Group B


            (Moderately infested)

          

          	
            Group C


            (Severely infested)

          

          	
            Group D


            (ExperimentallyExposed)

          

          	
            Group E


            (Control)

          
        


        
          	
            Week 0

          

          	
            5.73±0.65a

          

          	
            9.10±0.78b

          

          	
            7.55±0.54b

          

          	
            5.48±0.04a

          

          	
            5.23±0.36a

          
        


        
          	
            Week 2

          

          	
            5.24±0.97a

          

          	
            9.09±0.61b

          

          	
            8.59±1.13b

          

          	
            5.71±0.22a

          

          	
            5.56±0.60a

          
        


        
          	
            Week 4

          

          	
            6.17±0.71a

          

          	
            10.02±0.65b

          

          	
            8.93±0.88b

          

          	
            6.40±0.61a

          

          	
            5.33±0.35a

          
        


        
          	
            Week 6

          

          	
            6.47±0.33a

          

          	
            8.65±1.32ab

          

          	
            10.68±1.31bc

          

          	
            7.81±0.31ab

          

          	
            5.42±0.59a

          
        

      
    


    



    Values on the same row with different superscripts are significantly (p < 0.05) different


    



    Table 7. The mean TLC values of the WAD goats in groups B and C increased significantly (p < 0.05) relative to groups A, D and E throughout the period of study.


    Absolute Neutrophil Count Values (x 103/µl)


    Table 8 shows the mean absolute neutrophil count of the groups of WAD goats. At weeks 0, 2 and 4 the mean neutrophil count of groups B and C were significantly (p < 0.05) higher than the other groups.


    However, at week 6, the mean values for group C was significantly higher than the other groups.


    Absolute Lymphocyte Count (x 103µl)


    Table 9 shows the mean (±SE) absolute lymphocyte count of the experimental groups A, B, C, D and control (E) WAD goats. The absolute lymphocyte counts of groups B and C were higher than the rest of the groups throughout the experimental period.


    Absolute Monocyte Count (x 103µl)


    The mean (x ± SE) absolute monocyte count of the groups is presented in Table 10. There was no significant (p > 0.05) difference among the groups at weeks 0, 2 and 4. However, by week 6, the mean monocyte count of group C WAD goats was significantly higher (p < 0.05) than the rest of the groups which were not significantly (p > 0.05) different from others.


    Absolute Eosinophil Count (x 103/µl)


    Table 11 shows the mean absolute eosinophil count of the experimental groups. At week 0, the mean eosinophil values of group C goats were significantly higher (p < 0.05) than groups D and E. Although the eosinophil counts of infested groups remained higher throughout the period of the experiment, it was not significant (p > 0.05 ).


    Absolute Basophil Count (x 103/µl)


    Table 12 shows the mean absolute basophil count of the


    



    Table 9: Mean (± SEM) Absolute Lymphocyte count values of WAD goats naturally infested and experimentally exposed to Sarcoptes scabiei


    
      
        
        
        
        
        
        
      

      
        
          	
            Experimental period


            (weeks)

          

          	
            Absolute Lymphocyte Count (x 103µl)

          
        


        
          	
            Group A


            (Mildly infested)

          

          	
            Group B


            (Moderately infested)

          

          	
            Group C


            (Severely infested)

          

          	
            Group D


            (ExperimentallyExposed)

          

          	
            Group E


            (Control)

          
        


        
          	
            Week 0

          

          	
            6.77±0.62a

          

          	
            9.65±0.70b

          

          	
            9.05±0.67bc

          

          	
            7.51±0.50ac

          

          	
            8.10±0.21abc

          
        


        
          	
            Week 2

          

          	
            7.08±0.63a

          

          	
            9.90±0.74b

          

          	
            9.33±0.36bc

          

          	
            7.94±0.57ac

          

          	
            8.30±0.38ab

          
        


        
          	
            Week 4

          

          	
            7.73±0.59a

          

          	
            9.95±0.58b

          

          	
            8.48±0.28a

          

          	
            7.80±0.32a

          

          	
            8.00±0.42a

          
        


        
          	
            Week 6

          

          	
            7.96±0.48a

          

          	
            9.83±0.22b

          

          	
            8.75±0.65ab

          

          	
            8.58±0.30ab

          

          	
            7.98±0.49a

          
        

      
    


    



    Values on the same row with different superscripts are significantly (p < 0.05) different


    



    Table 10: Mean (± SEM) Absolute Monocyte Count values of WAD goats naturally infested and experimentally exposed to Sarcoptes scabiei


    
      
        
        
        
        
        
        
      

      
        
          	
            Experimental period


            (weeks)

          

          	
            Absolute Monocyte Count (x 103µL)

          
        


        
          	
            Group A


            (Mildly infected)

          

          	
            Group B


            (Moderately infected)

          

          	
            Group C


            (Severely infested)

          

          	
            Group D


            (Experimentally Exposed)

          

          	
            Group E


            (Control)

          
        


        
          	
            Week 0

          

          	
            0.20±0.04

          

          	
            0.34±0.09

          

          	
            0.23±0.9

          

          	
            0.28±0.07

          

          	
            0.29±0.07

          
        


        
          	
            Week 2

          

          	
            0.23±0.03

          

          	
            0.25±0.10

          

          	
            0.35±0.13

          

          	
            0.20±0.04

          

          	
            0.26±0.09

          
        


        
          	
            Week 4

          

          	
            0.14±0.01

          

          	
            0.15±0.05

          

          	
            0.29±0.14

          

          	
            0.25±0.11

          

          	
            0.28±0.07

          
        


        
          	
            Week 6

          

          	
            0.20±0.11a

          

          	
            0.35±0.11a

          

          	
            0.70±0.11b

          

          	
            0.39±0.10a

          

          	
            0.27±0.05a

          
        

      
    


    



    Values on the same row with different superscripts are significantly (p < 0.05) different


    



    Table 11: Mean (± SEM) Absolute Eosinophil Count values of WAD goats naturally infested and experimentally exposed to Sarcoptes scabiei


    
      
        
        
        
        
        
        
      

      
        
          	
            Experimental period


            (weeks)

          

          	
            Absolute Eosinophil Count (x 103/µl)

          
        


        
          	
            Group A


            (Mildly infected)

          

          	
            Group B


            (Moderately infected)

          

          	
            Group C


            (Severely infested)

          

          	
            Group D


            (ExperimentallyExposed)

          

          	
            Group E


            (Control)

          
        


        
          	
            Week 0

          

          	
            0.31±0.06ab

          

          	
            0.29±0.04ab

          

          	
            0.40±0.11b

          

          	
            0.18±0.04a

          

          	
            0.11±0.07a

          
        


        
          	
            Week 2

          

          	
            0.18±0.05

          

          	
            0.29±0.06

          

          	
            0.29±0.08

          

          	
            0.14±0.05

          

          	
            0.14±0.05

          
        


        
          	
            Week 4

          

          	
            0.29±0.07

          

          	
            0.30±0.05

          

          	
            0.24±0.06

          

          	
            0.17±0.07

          

          	
            0.14±0.06

          
        


        
          	
            Week 6

          

          	
            0.30±0.07

          

          	
            0.29±0.06

          

          	
            0.35±0.16

          

          	
            0.43±0.06

          

          	
            0.19±0.07

          
        

      
    


    



    Values on the same row with different superscripts are significantly (p < 0.05) different


    



    Table 12: Mean (± SEM) Absolute Basophil Count values of WAD goats naturally infested and experimentally exposed to Sarcoptes scabiei


    
      
        
        
        
        
        
        
      

      
        
          	
            Experimental period


            (weeks)

          

          	
            Absolute Basophil count (x 103/µl)

          
        


        
          	
            Group A


            (mildly infested)

          

          	
            Group B


            (moderately infested)

          

          	
            Group C


            (Severely infested )

          

          	
            Group D


            (Experimentally Exposed)

          

          	
            Group E


            (Control)

          
        


        
          	
            Week 0

          

          	
            0.04±0.04

          

          	
            0.00±0.00

          

          	
            0.05±0.05

          

          	
            0.00±0.00

          

          	
            0.00±0.00

          
        


        
          	
            Week 2

          

          	
            0.00±0.00

          

          	
            0.00±0.00

          

          	
            0.00±0.00

          

          	
            0.00±0.00

          

          	
            0.00±0.00

          
        


        
          	
            Week 4

          

          	
            0.04±0.04

          

          	
            0.00±0.00

          

          	
            0.00±0.00

          

          	
            0.00±0.00

          

          	
            0.00±0.00

          
        


        
          	
            Week 6

          

          	
            0.04±0.04

          

          	
            0.00±0.00

          

          	
            0.00±0.00

          

          	
            0.04±0.04

          

          	
            0.00±0.00

          
        

      
    


    



    No significant difference between the groups (p > 0.05)


    five groups of WAD goats. All through the period of the study, there was no significant (p > 0.05) difference or variation in the mean absolute basophil count values of the five experimental groups.


    Serum Biochemical Assay


    Statistical analysis showed that the mean total protein was lower in the severely infested group C (p > 0.05) compared to the rest of the groups while the mean total protein of mildly infested WAD goats of group A was higher than the rest of the groups (p > 0.05). There was also no significant variation in the mean total protein of the exposed group D (p > 0.05).


    There was no significant variation in mean albumin, globulin and creatinine levels among the groups (p > 0.05). However, the mean albumin level was lower in the moderate and severely infested group C (p > 0.05) while the level of creatinine was higher in the severely infested group C (p > 0.05) (Figure 1 and 2).


    [image: Fig%201.jpg]


    Figure 1: Mean (+ SEM) Seurm protiens in WAD goats naturally and experimently infested with Sarcoptes scabiei


    Group A) Mildly infested; Group B) Moderatly infested; Group C) Severly infested; Group D) Experimently exposed (Week 0-D0, Week 2-D2, Week 4-D4, Week 6-D6); Group E) Control


    



    [image: Fig%202.jpg]


    Figure 2: Mean (+ SEM) Seurm Creatinine in WAD goats naturally and experimently infested with Sarcoptes scabiei


    Group A) Mildly infested; Group B) Moderatly infested; Group C) Severly infested; Group D) Experimently exposed (Week 0-D0, Week 2-D2, Week 4-D4, Week 6-D6); Group E) Control


    



    DISCUSSION AND CONCLUSION


    



    The marked reduction in PCV, Hb and EC values seen in the naturally infested goats of group A, B and C throughout the period of study and in group D by the 6th week of the study compared to the control, shows that mange is associated with anaemia at later stages of infestation. Similar results have also been reported in rabbits and dogs with severe and short term advanced sarcoptic mange (Arlian et al., 1988a, 1995), experimental sarcoptic mange in camels (Parmar et al., 2005), sheep (Hafeez et al., 2007) and goats (Ujjwal and Dey, 2010), even though they did not relate such changes in erythrocytic indices to the severity of mange. However, this result is in contrast to that of Chineme et al. (1979) who observed no change in the blood of sheep suffering from sarcoptic mange. It could be that the sheep they studied were under one form of supplementation or the other during the course of the disease since this was not highlighted in the case report. The increase in TLC which was accompanied by a significant (p < 0.05) increase in both the neutrophil and lymphocyte counts in groups B and C compared to groups A and E, is indicative of a systemic inflammatory status in mange infestation. This could be due to invasion of bacteria from cutaneous lesions or immunomodulatory activity of mange products. However, the increased monocyte count in group C at week 6 may be due to increased need for phagocytosis of dead cellular debris in the severely affected animals. The increase in eosinophil counts of infested groups A, B and C compared to the control as observed in this study has been reported in sarcoptic mange infested wombats (Skerrat et al., 1999), red foxes (Little et al., 1998), raccoon dogs (Kido et al., 2011) and dogs (Arlian et al., 1995). This increase might have been induced by parasites in the skin as eosinophils are known to be the common cellular response in many parasitic infestations. It is also an indication of type I hypersensitivity reaction.


    The marked reduction in total protein values of the severely infested group C goats compared to the rest has also been reported (Kido et al., 2011). This was attributed to malnutrition usually associated with debilitated sarcoptic mange infested animals. The observation was further substantiated from necropsy findings in most of the animals in group C in which there was serous atrophy of the pericardial and subcutaneous fats. The mean albumin and globulin values decreased with increasing severity of infestation. The reductions could also be due to loss of plasma proteins from the exudative dermatitis as has been previously reported (Pence et al., 1983; Kamboj, 1991; Dadlich and Khanna, 2008).The A/G ratio was not clinically significant except that of the moderately infested group B which was less than 1 and might be attributed to malnutrition. The high creatinine concentration observed in the severely infested group C WAD goats could be due to glomerulonephritis usually associated with complicated sarcoptic mange infestation (Svartman, et al., 1972; Burgess, 1994; Nakagawa, 2009; Kido et al., 2011) or false elevations resulting from non-creatinine chromogens such as acetoacetic acid (Ketone body) due to chronic malnutrition or debilitation. This study has shown that sarcoptic mange can induce abnormal hematological and biochemical changes based on the severity of disease which is also dependent on duration of infestation.


    



    ACKNOWLEGEMENT


    



    We wish to acknowledge the laboratory staff of the Department of Veterinary Pathology and Microbiology for their technical support.


    



    CONFLICT OF INTEREST


    



    The authors declare that there is no conflict of interest.


    



    Author’s Contribution


    



    Remigius Ibe Onoja conceived and carried out the research and wrote the manuscript while Shodeinde Vincent Olumuyiwa Shoyinka supervised the work, edited and wrote part of the manuscritpt.


    



    REFERENCES


    
      	Amsalu D, Bewket S, Kassa T, Tefera T, Gezahgne M, Dagne M, Shihun S (2000). Mange: A disease of growing threat for the production of small ruminants in Amhara National Regional State. Proceedings of conference on the opportunities and challenges of enhancing goat production in East Africa, Awassa, Ethiopia, November 10-12: 80-91.


      	Anderson DE, Rings D M, Pugh G (2002). Diseases of the integumentary system: In Sheep and Goat Medicine. D.G. Pugh, Ed. Pp. 97-422, WB Saunders, Philadelphia, PA, USA. http://dx.doi.org/10.1016/b0-72-169052-1/50010-7


      	Andrews JRH (1983). The origin and evolution of host association of Sarcoptes scabiei and the subfamily Sarcoptinae Murray. Acarologia. 24: 85-94.


      	Arlian LG, Ahmed M, Vyszenki-Moher DL (1988a). Effects of Sarcoptes scabiei var canis (Acari: Sarcoptidae) on blood indexes of parasitized rabbits. J. Med. Entomol. 25: 360-369. http://dx.doi.org/10.1093/jmedent/25.5.360


      	Arlian LG, Rapp CM, Morgan MS (1995). Resistance and immune response in scabies-infested hosts immunized with Dermatophagoides mites. Am. J. Tropi. Med. Hygiene. 52: 539-545.


      	Blass KG, Thiebert RJ, Lam LK (1974). A study of the mechanism of the Jaffe reaction. J. Clinic. Chem. Clinic. Biochem. 12: 336-343. http://dx.doi.org/10.1515/cclm.1974.12.7.336


      	Bornstein S, Zakrisson G (1993). Humoral and antibody response to experimental Sarcoptes scabiei var vulpes infection in the dog. Vet. Dermatol. 4: 107-110. http://dx.doi.org/10.1111/j.1365-3164.1993.tb00205.x


      	Bornstein ST, Morner T, Samuel WM (2001). Sacroptes scabiei and Sarcoptic mange: In Parasitic diseases of Wild Mammals, W.M. Samuel, M.J. Pybus, and A.A. Kocan, Eds., Iowa state University press, Ames lowa, USA, 2nd Edition. Pp. 107-119.


      	Burgess I (1994). Sarcoptes scabiei and scabies. Adv, Parasitol. 33: 235-292. http://dx.doi.org/10.1016/S0065-308X(08)60414-5


      	Chineme CN, Bida SA, Nauru S (1979). Sarcoptic mange of sheep in Kaduna State, Nigeria. Bull. Animal Health Prod. 27: 41-45.


      	Coles EH (1986). Veterinary Clinical Pathology, 4th Edition W.B. Saunders Company, Philadelphia, USA.


      	Curtis CF (2004). Current trends in the treatment of Sarcoptes, Cheyletiella and Otodectes mite infestations in dogs and cats. Vet. Dermatol. 15(2): 108-114. http://dx.doi.org/10.1111/j.1365-3164.2004.00362.x


      	Dalapati MR, Bhowmik MK, Sarkar S (1996). Clinico-hematological, biochemical and pathomorphological changes of scabies in goats. Indian J. Animal Sci. 66: 351-354.


      	Dadlich H, Khanna R (2008).Pathological, hemato-biochemical and immunologicalstudies of cutaneous ectoparasitosis in dogs. Proceedings, the 15th Congress of FAVA-OIE Joint Symposium on Emerging Diseases.


      	Doumas BT, Watson WA, Biggs HG (1971). Albumin standards and the measurement of serum albumin with Bromocresol Green. Clin. Chem. 31: 87. http://dx.doi.org/10.1016/0009-8981(71)90365-2


      	Elbers AR, Rambags G, Van Der Heijden HM, Hunneman WA (2000). Production performance and pruritic behaviour of pigs naturally infected by Sarcoptes scabiei var suis in a contact transmission experiment. Vet. Quarter. 22: 145-149. http://dx.doi.org/10.1080/01652176.2000.9695044


      	Giadinis ND, Farmaki R, Papaioannou N, Papadopoulos E, Karatzias H, Koutinas AF (2011). Moxidectin efficacy in a goat herd with chronic and generalized sarcoptic mange. Vet. Med. Int. 10: 1-4. http://dx.doi.org/10.4061/2011/382804


      	Gorakh M, SuchitraSen D, Kumar R, Sahani MS (2000).A study of clinical, hematobiochemical and histopathological aspect of mange in camels. J. Vet Parasitol. 14(1): 29-30.


      	Hafeez UA, Zia-Ud-Din S, Zafar I, Abdul J, Zahida T (2007). Prevalence of sheep mange in District Dera Ghazi Khan (Pakistan) and Associated hematological/biochemical disturbances. Int. J. Agric. Biol. 9(6): 917-920.


      	Ibrahim KE, Abu-samra MT (1987). Experimental transmission of a goat strain of sarcoptes scabiei to desert sheep and its treatment with ivermectin. Vet. Parasitol. 26(1-2): 157-164. http://dx.doi.org/10.1016/0304-4017(87)90085-9


      	ICSH (1965). International Council for Standardization in Hematology (ICSH). In Guidelines on Standard Operating Procedures for Hematology. Haemoglobinometry.WHO. www.searo.who.int/en.


      	Jackson PGG, Richards HW, Lloyd S (1983). Sarcoptic mange in goats. Vet. Record. 112(14): 330. http://dx.doi.org/10.1136/vr.112.14.330


      	Kamboj DS (1991).Clinical studies on bacterial and parasitic dermatitis with special reference to diagnosis and treatment. M.V.Sc thesis, Punjab Agricultural University, Ludhiana.


      	Kido N, Kamegaya C, Omiya T, Wada Y (2011). Hematology and serum biochemistry in debilitated free ranging raccoon dogs (Nyctereutes procyonoides) infested with sarcoptic mange. Parasitol. Int. 60: 425-428. http://dx.doi.org/10.1016/j.parint.2011.06.023


      	Kral F and Schwartzman RM (1964).Veterinary and Comparative Dermatology. J.B. Lippinncott Company, Philadelphia, Pennsylvania. Pp. 343-368.


      	Little SE, Davidson WR, Rakich PM, Nixon TL, Bounous DI and Nettle VF (1998). Responses of red foxes to first and second infection with Sarcoptes scabiei. J. Wildlife Dis. 34: 600-611. http://dx.doi.org/10.7589/0090-3558-34.3.600


      	Lubran MM (1978). The measurement of total serum protein by the Biuret method. Annals Clin. Lab. Sci. 8(2): 106-110.


      	Morris DO, Dunstan RW (1996). A histomorphological study of sarcoptic acariasis in the dog: 19 cases. J. Am. Animal Hospital Assoc. 32(2): 119-124. http://dx.doi.org/10.5326/15473317-32-2-119


      	Nakagawa TL, Takai Y, Kubo M, Sakai H, Masegi T, Yanai T (2009). A pathological study of sepsis associated with sarcoptic mange in raccoon dogs (Nyctereutes procyonoides) in Japan. J. Comp. Pathol. 141: 177 -181. http://dx.doi.org/10.1016/j.jcpa.2009.05.003


      	Parmar AJ, Singh V Chaudhary SS, Prajapati BH, Sengar YS (2005). Hematobiochemical studies on sarcoptic mange in camel (Camelus dromedarus) in Banaskantha district (North Gujarat). J. Parasitic Dis. 29(1): 71-73.


      	Pence DB, Windberg LA, Pence BC, Sprowls R (1983). The epizootiology and pathology of sarcoptic mange in coyotes (Canis latrans) from south Texas. J. Parasitol. 69: 1100-1115. http://dx.doi.org/10.2307/3280873


      	Rambozzi L, Menzano A, Molinar-Min A, Rossi L (2007).Immunoblot analysis of IgG antibody response to Sarcoptes scabiei in swine. Vet. Immunol. Immunopathol. 15: 179-183. http://dx.doi.org/10.1016/j.vetimm.2006.10.006


      	Scott DW (1988). Large Animal Dermatology, W.B Saunders, Philadelphia, PA, USA.


      	Sheahan BJ (1975). Pathology of Sarcoptes scabiei infection in pigs. I. Naturally occurring and experimentally induced lesions. J. Comp. Pathol. 85: 87-95. http://dx.doi.org/10.1016/0021-9975(75)90087-0


      	Shoyinka SVO, Chah KF, Onyenwe IWO, Eze DC, Onoja IR (2009). Mange in the West African Dwarf Goats of South Eastern Nigeria: Prevalence and ivermectin efficacy. Abstracts of the 46th Annual Congress of the Nigerian Veterinary Medical Association, 20th-24th October, Awka, Nigeria. Pp. 124 -125


      	Skerrat LF, Middleton D, Beveridge I (1999). Distribution of life cycle stages of Sarcoptes scabiei and effects of severe mange on common wombats in Victoria. J. Wildlife Dis. 35: 633-646. http://dx.doi.org/10.7589/0090-3558-35.4.633


      	Soulsby EJL (1998). Helminths, Arthropods and Protozoa of Domestic Animals, Bailliere, Tindall and Easel Ltd, London. Pp. 465-469.


      	Svartman M, Potter EV, Finklea JF, Poon-King T, Earle DE (1972). Epidemic scabies and acute glomerulonephritis in Trinidad. Lancet. 1: 249-51. http://dx.doi.org/10.1016/S0140-6736(72)90634-4


      	Tarigan S (2002). Dermatopathology of caprine scabies and protective immunity in sensitized goats against Sarcoptes scabiei reinfestation. Jurnal llmu Ternak dan Veteriner. 7: 265-271.


      	Ujjwal D and Dey S (2010). Evaluation of organ function and oxidant/antioxidant status in goats with sarcoptic mange. Trop. Animal Health Prod. 48(8): 1663-1668.


      	Walton SF, Holt DC, Currie BJ, Kemp DJ (2004). Scabies: New future for a neglected disease. Adv. Parasitol. 57: 309-376. http://dx.doi.org/10.1016/S0065-308X(04)57005-7

    

  

OEBPS/Fonts/ACaslonPro-Italic.otf


OEBPS/Fonts/ACaslonPro-Semibold.otf


OEBPS/Fonts/ACaslonPro-Regular.otf


OEBPS/Fonts/ACaslonPro-Bold.otf


OEBPS/Images/684.png
The Journal of Advances in Parasitology

@ grossMnk

Effects of Lesion Distribution on the Hematology and some
Biochemical Indices of Sarcoptes scabiei Infested West African Dwarf
Goat

ReMiGIus IBE ONOJA*, SHODEINDE VINCENT OLUMUYIWA SHOYINKA

OPENaACCESS

Research Article

Department of Veterinary Pathology and Microbiology, Faculty of Veterinary Medicine, University of Nigeria, Nsuk-
ka, Enugu State, Nigeria.

Abstract | The clinicopathology of Sarcoptes scabiei infestation in the West African Dwarf goat was evaluated in a
natural transmission study. Twenty five adult male West African Dwarf (WAD) goats consisting of fifteen naturally in-
fested goats assigned into three equal groups based on severity of clinical disease as: A (mild infestation), B (moderate
infestation), C (severe infestation), and ten healthy WAD goats with no previous history of mange infestation assigned
into two equal groups as D (for contact transmission experiment) and uninfested control (E) were used for this study.
There were significant (p < 0.05) reductions in Packed cell volume, Hemoglobin and Erythrocyte count mean values
of the goats naturally infested with Sarcopzes scabiei compared to uninfested control group E throughout the period of
study. There were no significant (p > 0.05) differences in some erythrocytic indices (Mean corpuscular volume, Mean
corpuscular hemoglobin and Mean corpuscular hemoglobin concentration) among the five groups of WAD goats.
However, there was a significant (p < 0.05) increase in mean Total leukocyte count (TLC) in groups B and C compared
to groups A, D and the control, E. The increase in TLC was accompanied by a significant (p < 0.05) increase in both
the absolute neutrophil and lymphocyte counts in groups B and C compared to groups A and E. Serum biochemical
assay showed significant (p < 0.05) reduction in mean total protein in severely infested group C compared to groups
A, B, D and E. There was no significant (p > 0.05) variation in mean serum albumin, globulin and creatinine levels
among the groups throughout the period of study. This study has established that sarcoptic mange in WAD goat alters
the hematology and serum chemistry.
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INTRODUCTION

1996) and transmission is believed to be by direct contact
with infested domestic or wild animals, formites, pasture
and flies (Kral and Schwartanan, 1964; Andrews, 1983;
Jackson et al., 1983; Anderson et al., 2002; Curtis, 2004).
Despite the economic and health importance of Sarcoptes

Sarcoptic mange, scabies or sarcoptidosis is a parasit-
ic skin disease that has been described in more than
100 species of mammals including man (Ibrahim and

Abu-Samra, 1987; Scott, 1988; Bornstein et al.,2001). The
disease is characterized by intense pruritus, dermatitis, alo-
pecia, emaciation, weakness, anorexia, very high morbidity
and mortality in domestic and farm animals (Amsalu et al.,
2000; Walton et al., 2004; Giadinis et al., 2011). The mite
inflicts severe damage to the hosts’skin by forming tunnels
within the upper epidermal layers (Morris and Dunstan,

scabiei infestation in both animal and human population,
the pathogenicity, pathogenesis and pathology of the dis-
ease is poorly understood (Bornstein and Zakrisson, 1993,
Skerrat et al., 1999; Rambozzi et al., 2007).

Available reports on the clinicopathology of sarcoptic
mange in rabbits, dogs, foxes, sheep, camels, goats, pigs,
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