Abstract
The biochemical parameters like Total serum protein, Total serum albumin, Blood sugar, Serum calcium, Serum inorganic phosphate, Serum Aspartate Amino transferase enzyme, Serum creatine Kinase and Serum creatinine were included in the study to assess the initial pathological changes and to monitor post therapeutic efficacy of treatment deployed with sets of therapeutic regimen that would furnish comparative basis for evaluating efficacy. The serum samples were assayed in at day 0 (before treatment), 7, 14, 28 and 42 day post treatment during the course of treatment. Serum glucose, albumin, calcium, phosphorus and creatinine were reduced significantly, while creatine kinase and aspartate amino transferase activity were increased in mange infested group. It was observed that after administration of miticidal drug all the values came towards normal. So biochemical examination can also be used as an additional diagnostic aid as well as helps in estimating the therapeutic efficacy of drugs.
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​​Introduction

Sarcoptic mange in pigs, caused by a minute, burrowing type acarine pest, Sarcoptes scabiei-var-suis, is the most common but serious contagious dermatological disease (Dobson and Davies, 1993). Mange in pigs is an expensive disease because it requires repeated treatments. The disease causes intense itching, thickening and wrinkling of skin (Malm, 1983). It causes high morbidity and wide spread lesion can result in emaciation, weakness and secondary bacterial and fungal infection which leads to other skin disorders (Bornstein, 2004). Growth rate can be reduced up to 12% concurrent with feed conversion. A significant effect of mange infestation on average daily weight gain was reported by (Wooten et al., 1987). Chronic mange in breeding pigs affects the body condition due to continuous skin irritation, which adversely affects the reproductive efficiency. The biochemical parameters like Total serum protein, Total serum albumin, Blood sugar, Serum calcium, Serum inorganic phosphate, Serum Aspartate Amino transferase enzyme, Serum creatine Kinase and Serum creatinine were included in the study to assess the initial pathological changes and to monitor post therapeutic efficacy of treatment deployed with sets of therapeutic regimen that would furnish comparative basis for evaluating efficacy.
Materials and Methods
Blood samples was collected from the animals aseptically and allowed to coagulate at room temperature for approximately 30 min. They were centrifuged at 3000 rpm for 10 min. Haemolysed serum samples were discarded. The serum samples were assayed in duplicate immediately following centrifugation for glucose estimation. Haemolysed serum samples were discarded. The samples were kept at 00 C.     

Following serum biochemical contents were estimated at day 0 (before treatment), 7, 14, 28, 42 day post treatment.
· Total serum protein (g %)
· Total serum albumin (g %)
· Blood sugar (mg %)
· Serum calcium (mg %)
· Serum inorganic phosphate (mg %)
· Serum Aspartate Amino transferase enzyme (AST, u/l)
· Serum creatine Kinase (CKNAC, u/l)
· Serum creatinine (mg/dl)
 
All these parameters were measured by standard kits available.

Three ml of blood was collected aseptically in a vial from ear vein using EDTA (Ethylenediamine tetraacetic acid) at the dose of 1mg/ml as an anticoagulant, blood was then used for haematological studies. It was done on 0, 7 14, 28 and 42 days during the course of treatment. 
Results 
Serum Glucose 
Lower glucose level was recorded in all mange-infested groups as compared to normal healthy group on day ‘0’. All groups showed significant change on day 14 and day 28. In group I and III the values on day 42 was significant as compare to day 28. However the values on day 28 in group III were significantly normal. Group II & IV showed significant increase on day 28 and 42 but it was comparatively lower than normal healthy group (Table 1). 

Serum Albumin 

Albumin content was less in all treated group as compared to normal healthy group on day 0. In group III and IV values were higher (P<0.05) and became comparable to normal on day 42 and significant increase was observed on day 14 itself. Group I and II showed significantly raised on day 28 but these values were not equivalent to normal healthy group (Table 2). 

Serum total protein 

Though the total protein were slightly increased in all group from day ‘0’ to day 42, however the change was not significant in mange infested pigs and in normal healthy pigs (Table 3).

Serum Calcium 

Calcium level was decreased in all mange-infested as compared to normal healthy group on day 0. The most significant increase was observed in all groups on day 28, and 42 as compared to day 0. Where values were quite comparable to normal healthy group. All groups showed significant increase on day 14, while group II showed no significant change (Table 4). 

Serum Phosphorus 

Phosphorus level was decreased in all treated groups as compared to normal healthy group on day ‘0’. In all treated groups phosphorus level was significantly increased on day 14 and day 28. Most comparable increase was found in group III and IV on day 28, as compared to other two groups (Table 5). 

Discussion

Lower glucose level was recorded in all mange-infested groups. Maximum increase was noticed in group III and IV as compared to group I and II. Hypoglycemia in the affected animals might result from marked chronic proliferative changes of skin. This suggested that the mange-infested animals tried to compensate the loss of blood glucose level by concomitant gluconeogenesis. This finding is in agreement with reports of Dalapati et al. (1996) in goats and Sinha et al. (2004) in pigs. 
Albumin content was less in all treated groups as compared to normal healthy group. Group III and IV showed earliest and maximum improvement on day 14 as compared to group I and II. This might be due to marked chronic proliferative changes of skin. Affected animals tried to compensate the loss by the process of catabolising the protein and this lead to hypoalbuminia. The finding was similar to those of Shobamani et al. (1994) in rabbits. 
Level of total protein was more or less in normal range. This finding was in agreement with Herrmann (1995). Similar observation was also reported by Mohapatra et al. (1995) in goats. However, Dalapati et al. (1996) in goats and Randhawa et al. (1997) in buffaloes reported hypoproteinaemia. 
In the present study serum calcium level was decreased in all mange infested animals. Increasing trend in calcium level was observed in all treated group, however maximum and earliest change was observed in group III and IV on day 28. Hypocalcemia may be ascribed due to non-diffusible albumin-bound fraction. Similar finding was reported by Dalapati et al. (1996) in goats. 
Phosphorus level was found to be decreased in all treated groups. In all groups phosphorus level was increased on day 14 and 28, but most comparable increase was found in group III and IV on day 28. Hypophosphorosis may also be ascribed to non-diffusible albumin-bound fraction, similar finding was reported by Dalapati et al. (1996) in goats.


Clinical signs of rough body coat with wrinkling of skin of parasitized pigs were aided by aphosphorosis. 


Varying reports are available with regard to the levels of sere creatinine. In the present study in all mange-infested groups, creatinine was found to be decreased as compared to normal healthy group. There was less breakdown of muscle cells which lead to decrease creatinine level in mange affected pigs. However, Mohapatra et al. (1995) reported elevated levels of serum creatinine in mange affected goats.


Level of creatine kinase enzyme was found to be more in all infected groups in this study, Group III and IV showed maximum reduction as compared to two other groups on day 28. As wrinkling in the skin was observed so to compensate the irritation to the muscle. Creatine kinase activity was increased, as observed in the present study.  


In all mange-infested pigs, higher AST activity was recorded as compared to normal healthy animals. Maximum reduction was observed in group III and IV as compare to group I and II. The higher AST activity in the infested group is in agreement with findings of Lowenstain et al. (1996) in cattle. This observation might be an initial loss in muscles which directly reflect in higher AST activity. On treatment it was recovered since the activity of AST became normal. However, lower AST activity was reported by Mohapatra et al. (1995) in goats. Randhawa et al. (1997) reported normal AST values in buffaloes.
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Table – 1:
Mean values of glucose (mg/dl) at different time intervals after administration of different miticidal drugs

	
	0 day
	14 days
	28 days
	42 days

	Group I
	98.5A
	115.0B
	125.2C
	134.2D

	Group II 
	100.3A
	109.7B
	117.8C
	124.3C

	Group III
	103.5A
	125.5B
	136.3C
	144.2D

	Group IV
	100.0A
	114.7B
	125.3C
	134.7C

	Group V
	136.2
	136.2
	137.8
	137.8


C.D. = 6.606

Note: Means having same superscript are non-significant. 
Table – 2:
Mean values of albumin (g/l) at different time intervals after administration of different miticidal drugs

	
	0 day
	14 days
	28 days
	42 days

	Group I
	5.0A
	17.7A
	24.0B
	24.2B

	Group II
	14.8A
	17.3A
	23.0B
	23.0B

	Group III
	15.3A
	19.3B
	25.8C
	28.3C

	Group IV
	15.0A
	19.5B
	25.0C
	27.8C

	Group V
	27.2
	27.2
	28.0
	28.0


C.D. = 2.845

Note: Means having same superscript are non-significant. 
Table – 3:
Mean values of total protein (g/l) at different time intervals after administration of different miticidal drugs

	
	0 day
	14 days
	28 days
	42 days

	Group I
	63.5
	66.9
	70.4
	73.9

	Group II 
	63.3
	66.7
	70.2
	73.7

	Group III
	66.5
	70.0
	73.5
	77.0

	Group IV
	64.7
	68.2
	71.7
	75.2

	Group V
	76.8
	80.2
	83.7
	87.2


Result: Non –significant

Table – 4:
Mean values of calcium (mg/dl) at different time intervals after administration of different miticidal drugs

	
	0 day
	14 days
	28 days
	42 days

	Group I
	5.5A
	7.7B
	7.5C
	7.5C

	Group II 
	4.1A
	4.9A
	7.1B
	7.1B

	Group III
	4.7A
	6.6B
	9.4C
	9.4C

	Group IV
	4.8A
	5.7B
	8.7C
	8.7C

	Group V
	8.3
	8.3
	8.9
	8.9


C.D. = 0.767

Note: Mean having similar superscripts are non-significant. 

Table – 5:
Mean values of Phosphorus (mg/dl) at different time intervals after administration of different miticidal drugs

	
	0 day
	14 days
	28 days
	42 days

	Group I
	3.7A
	4.7B
	6.9C
	6.9C

	Group II
	4.1A
	4.9B
	7.1C
	7.1C

	Group III
	3.7A
	5.8B
	7.6C
	7.6C

	Group IV
	3.7A
	5.6B
	7.5C
	7.5C

	Group V
	8.3
	8.3
	8.7
	8.7


C.D. = 0.423

Note: Means having similar superscript are non-significant. 
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