CHAPTER-I
INTRODUCTION
Bangladesh is the eighth most populous country and is among the most densely populated countries in the world. Bangladesh is divided into seven administrative divisions, each named after their respective divisional head quarters: Barishal, Chittagong, Dhaka, Khulna, Rajshahi, Sylhet, and Rangpur. Divisions are subdivided into districts. There are sixty four districts in Bangladesh, each further subdivided into Upazila or Thana. The area within each police station, expect for those in metropolitan areas, each divided in several unions, with each union consisting of multiple villages. In the metropolitan areas, police stations are divided into wards, which are further divided into mahallas (Alam et al., 2010; Constitution, 2010; Hasan and Abul, 2010).
Traditionally the people of this country are poor. In rural condition with limited capital and little owned land very few of them are capable to improve their livelihood. The increasing demand for livestock products offer them a good opportunity to benefit from a rapidly growing future market to ensure family subsistence (BBS, 2000; DFID, 2000). If they are to continue to earn livelihood from livestock, they need to be better organized to ensure the required standard of quality and food safety and increase the efficiency of livestock production (Fattah, 1999). If livestock production is to keep pace with the projected demand, the imperative is to enhance productivity per animal. Improving animal health, nutrition and enhancing genetic potentials are considered to be the major methods for improving productivity per animal (Islam et al., 1992).
Black Bengal goat is the heritage and pride of Bangladesh. It is a dwarf breed found almost in all Villages of Bangladesh. Like other domestic goat breed in South Asia, Bengal goat believed to be derived from wild bezoar of pasang (Capra aegagrus)with infiltrated blood from markhor (Capra falconeri). Bengal goats inherit some genetic material from the south Chinese goats (Nozawa, 1991). 
There are 33.5 million goats in Bangladesh, which occupies the 3rd largest group of livestock population of the country (DLS, 1993). Breeds of goat available in Bangladesh are Black Bengal and Jamnapari including a special type of hilly goats found in some parts of the country (Alam et al., 2010). In a study conducted by a government agency of Philippines, it was found that goats are multi purpose ruminants producing 58.4% milk, 35.6% meat, 4.3% hide and 1.7% fiber (Shastry et al., 2005). According to them, these small ruminants can provide the answer to improve nutritional requirements of the predominantly rural farm families scattered the country. The cheese of goat is worldwide recognized according to its quality. The skin and meat of the Black Bengal goat in particular is unique throughout the world (Banerjee, 2000). Bangladesh is now in 5th position among meat producing countries throughout the world (Kiko Goat Association, 2005).
Normally goat farming involves various problems of which the health problems related to various infectious and non-infectious diseases are important (Singh and Jha, 1990). Among these diseases the major cases are involved with the respiratory system. The infection of the respiratory system by various infectious agents like virous or bacteria or fungus or protozoa or even the helminthes usually generate certain clinical conditions like pneumonia and various inflammatory conditions (such  as rhinitis, bronchitis, pleuritis etc.) (Chattopadhy and Somvanshi, 1999).

The detection of a disease in the animal is based on a good history, obvious clinical signs and Para clinical experiments. The Para clinical examinations are important for confirmation of a disease and have great value for diagnosis of some chronic or subclinical forms of a disease. An important part of such examination depends on measurements of serum constituents, electrolytes, non-electrolytes and enzymes. Because of the central role of serum constituents in the body homeostasis and the close relationship between serum constituents and their tissue concentrations, much information regarding the body’s response to disease can be obtained by these factors in the blood serum of animal.  
Variations in blood parameters have been reported in animals due to several factors such as altitude, management, feeding level, age, sex, breed, health status, method of blood collection, hematological techniques used, diurnal and seasonal variation, ambient temperature, and physiological status of the animal (Sherman and Mary, 1994). 
Blood component may be influenced by physiological factors, such as age, species and by pathological factors (Szabo et al., 2005; Lloyd and Gibson, 2006). The changes in hematological constituents are important indicators of the physiological or pathological state of the animal (Ahmed Ijaz et al., 2009). Blood examination is also performed for screening procedure to asses general health (Gutienez et al., 1971; Jain, 1999; Peinado et al., 1999). Blood and serum parameter may vary depending on factors such as sex, age, weather, stress, season and physical exercise (Kaneko, 1989).

Hence to comparing a suspected serum specimen with normal value of the serum parameters. Normal value in a species may vary according to variants like breed, age, sex, or environment.
Present study was carried out at Upazilla Veterinary Hospital, Mithapuqur, Rangpur, diseases affected goats by collecting blood from the animals with the following objectives:

       1. To determine the levels of serum parameters of goats.

       2. To compare with normal value.

CHAPTER-II
REVIEW OF LITERATURE
The absolute muscle mass and level of physical activity may influence of creatinine serum concentration. In ruminant creatinine is more reliable indicator of alterations in renal function than urea.
Kaneko (1989), Benjamin (1989) and Smith (1975) reported that the concentration of creatinine is 88.4-159µM/L in normal goats.
According to Behera et al., (1993) the creatinine concentration of Black Bengal goat was 45.97-83.98µM/L.
Sharma et al., (1990) on Pashmina Cheghu Goats the mean concentration of creatinine was 157.35±7.07µM/L although the goats of less than six months had significantly lower than the adult goat, there was no significant difference between two genders.
Bennis et al., (1991) reported the mean concentration of 35.36±13.54 µM/L in Spanish goats and significant increase in female. 
Kaneko (1989), Radostits et al., (2007) and Benjamin (1989) the concentration of total protein in normal goat was 64-70 g/L, 60-75 g/L and 64-79 g/L respectively. There was no significant difference between two genders but the concentration significantly went more as age goes. 
Mbassa et al., (1993) reported that the mean value of total protein was 58±7 g/L with no significant difference between two genders but there was significant difference in age and adults had more concentration.
Deangelino et al., (1990) suggested that the concentration of total protein in young goat is significantly lower than adult.

But age is an important consideration when interpreting plasma protein concentration. Through colostrums absorption, passive transfer of immunoglobulin causes a rise in the total protein concentration of the newborn. 
Smith (1975) Adult protein concentration remains relatively stable.  Most of sources, unlike present study, claimed no significant difference between genders but most of them, reports adult goats have more concentration.
Carlson (2002) Increase triglyceride in sheep and goat during pregnancy toxemia, although does seem to be more resistant to the disease. 
Bennis et al., (1991) reported that the value of triglyceride concentration is 0.30±0.24 mM/L in Spanish goats with no effect of sex. 
Marcos et al., (1990) showed that the least amount of serum triglyceride in cows is during the mid-lactating period.

Mbassa et al., (1993) the mean value of cholesterol is 2.33± 0.84mM/L in Landrace Danish goats with no significant difference between genders but the amount had decreasing as age goes.
Deangelino et al., (1990) reported the value of 2.36±1.02mM/L in goats without any significant difference among different ages. The effect of the age and sex on the cholesterol value is controversial.

BLRI (2010) stated that Black Bengal goats (67.28 %) more affected to PPR than Jamnapari (32.76 %) and goats are highly susceptible than sheep. 
FAO (1991) stated that PPR  is severe, fast – spreading disease of mainly domestic small  ruminants characterized by the sudden onset of depression, fever, discharges from eyes, nose, sore in the mouth, disturbed breathing and cough, foul smelling diarrhoea and death.
Kaneko (1989), Benjamin (1989), Coles (1986), and Smith (1975) several sources reported the value of cholesterol is 2.07-3.36 mM/L in goat. On Pashmina Cheghu goats reported the mean value of 3.75±0.31 mM/L. They suggest that the concentration increase as age and female have significantly more amount.
Karagul et al., (2000) the difference in activities of some liver enzymes (AST, ALT, GGT, and ALP) in serum is generally indicator of some pathological changes of tissue and organ.  ALP and AST activities did not show a statically significant change, ALT activity in infested goats was higher than that of control group. 
Karagul et al., (2000) ALT activity was normal for goat. In this study, the finding that liver enzymes did not increase significantly is an indication that both these parasites and the drug used did not have any impact on liver. ALP U/L 21.00±2.47 (control group), 30.89±1.11* (before treatment), 29.70±1.58* (8 days after treatment), 32.00±1.22* (15 days after treatment)
 Singh et al., (1990) a clinico-pathological study of chronic aldrin poisoning was carried out in 4 goats dosed with 2.5 mg/kg of aldrin daily for 21 days and killed on day 22. No clinical signs of aldrin toxicity were observed until day 17 of aldrin treatment in any of treated goats. On day 18 one goat showed mild signs of aldrin toxicity in the form of excessive salivation, staggering gait and grinding of the teeth. A significant increase in SGOT concentration in serum was noted on day 22, whereas a significant increase in SGPT was recorded from day 16 of treatment. Histopathological examination revealed severe nephrosis in all 4 animals.
Goat association (volume-13, Issue-3)  

 Activity of alkaline phosphatase, serum glutamic oxaloacetic transaminase (SGOT) and serum glutamic pyruvic transaminase (SGPT) were studied in Black Bengal goats during estrus synchronization and super ovulation. Forty-four adult Black Bengal female goats, between 1 to 2 ages, were used.  Goats were divided into control (A), treated with progestrone (B), progesterone plus PMSG and HCG (C), PGF2α (D), PGF2α plus PMSG and HCG (E), and PMSG and HCG (F). Enzymes were studied in blood serum at three intervals: before start of treatment; on the day of estrus; 48 h after onset of estrus. There were no significant differences among treatments. There was, however, a significant difference among periods. Values obtained at the time of estrus and 48 h after estrus significantly (p<0.01) higher ALT and SGPT compared with values before estrus, whereas SGOT at the time of estrus was significantly (p<0.01) lower compared to before estrus 48 h after onset of estrus.
Mbuh and Julie (2005) a study of biochemical parameters was carried out in healthy and infected goats to obtain baseline data for monitoring the health and productive indices in breeding programmes for the goats. The results revealed variations in some of the parameters. The serum minerals potassium, chlorine and bicarbonate did not show any significant differences (p<0.05) between the infected and control groups of goats, but there was a significant differences (p<0.0001) in sodium, calcium and urea levels. For serum lipids cholesterol and triglyceride, there was significant differences (p<0.0001) between infected and control group. Serum enzymes, SGOT and GGT (gamma glutamyl transferase) were not significantly different (p<0.05) between the infected and control groups. There was a significant difference (p<0.0001) in ALP and SGPT between the infected and control groups. 
Benjamin (1989), Coles (1986) and Smith (1975) reported that concentration of glucose in the normal goat is at the range of 2.78-3.89mM/L. 
Sharma et al., (1990) reported that on Pashmina Cheghu-goats showed lowered concentration of glucose than to other breeds (2.59±0.17mM/L) with no significant difference neither in sex nor in the age.  
Bennis et al., (1991) and Castro et al., (1977) reported that Moroccan Sahara and Pygmy goats showed values of 38.1±1mM/L and 6.39±0.62mM/L respectively. They suggested that males have more glucose level than females and as age goes, the concentration will be increased.
Mbassa et al., (1993) reported the value of 71.38±0.65mM/L for glucose in Landrace Danish goats and suggested that young goats have higher levels than adults there is no significant difference for different sexs.
Schalm et al., (1975) and Davidson et al., (2003) stated that in practices, red blood cell, packed cell volume, hemoglobin concentration are helpful in the evaluation of anemia.
Bichard and sherding (2006) stated that Anemia is characterized by a reduction in the overall erythrocyte content, number of erythrocytes or hemoglobin concentration.
Schalm et al., (1975) and Bichard et al., (2006)   stated that anemia may develop when there is blood loss through hemorrhage or blood sucking parasites, accelerated erythrocyte destruction and reduced or defective erythropoeisis increased MCV may be seen in vit B12, folate deficiency and blood parasite infection i.e. Babesia spp., Theileria spp. Urea provides a non toxic means for excretion of ammonia generated by amino acid catabolism and the intestinal micro flora. Urea production occurs almost exclusively in the liver, and liver failure is frequently with a decrease in urea.

Carlson (2002) reported that some situation like dehydration or renal failure may produce increase of serum urea.

Kaneko (1989) reported that the value of 3.57-7.14mM/L urea for normal goat.

Benjamin (1989) and Smith (1975) suggested urea concentration of 7.64-22.92mM/L and 7.64-15.28 respectively.

Behera et al., (1993) reported that the value of urea is 12.37-20.50mM/L for Black Bengal goat.
Castro et al., (1977) the mean urea concentration in Pygmy goat was 17.80±3.13mM/L

Mbassa et al., (1993) and Gray et al., (1988) reported that mean value of urea 5.34±2.29mM/L and 7.40mM/L respectively in Landrace Danish goat and cross-bred goats. 

Castro et al., (1977), Deangelino et al., (1990), Mbassa et.al., (1993), Bennis et al., (1991) and Otesile and kasall (1993) reported that the urea concentration is lower in young goats than to adults and there is no significant difference between genders.
Kaneko (1989), Smith (1975) and Benjamin (1989) reported that the albumin concentration of 27-39g/L in normal goats.

Deangelino et al., (1990) the mean concentration of albumin in goats of Saopaolo was 28±5.40g/L without significant difference in various ages.

Castro et al., (1977) the mean albumin concentration in male Pygmy goats was 36±4g/L significantly more than female’s 31±6g/L. Most of the sources suggest that no significant difference between two genders. The more concentration of albumin in lower age may be due to age effect.
CHAPTER-III
MATERIALS AND METHODS
Study area
This study was performed at Upazila Veterinary Hospital (UVH), Mithapuqur, Rangpur, and S.A Quadary Teaching Veterinary Hospital, Chittagong Veterinary and Animal Sciences University, Khulshi, Chittagong. 

Study period
The period of study was 27 June, 2010 to 26 August, 2010. 

Study population
Blood biochemical evaluation plays in important role in diagnosis diseases. The majority of disorders are characterized by certain change in the concentration of blood parameters. Serum biochemical parameters varied to breed, age, sex or even different environment. A total of 10 Black Bengal goat (different age) serum were used to compare the values for clinical chemistry parameter.
Collection of blood
The thirty serum samples were collected from Mithapuqur Upzila Veterinary Hospital, and S.A Quadary Teaching Veterinary Hospital, Chittagong Veterinary and Animal Sciences University, Khulshi, Chittagong. 
Preparation of serum sample 
The goats were bled through jugular vein and 3ml of blood was collected from each goat. The blood sample containing syringe was kept in 45º angles for 3-6 hours in room temperature. After that the supernatant serum sample were collected into separate ephendorf tube. Numbering the sample 1 to10.
Analysis of serum sample
The biochemical parameter was then analyzed in biochemical analyzer of Biochemistry lab, CVASU. The following parameters were analyzed in the collected serum sample.
Glucose         Cholesterol   Urea 

Triglyceride    Albumin

Total protein   Creatinine
CHAPTER-IV
RESULTS & DISCUSSIONS
Table-1: Level of glucose (mM/L) in serum of goat.
	Serial No.
	Glucose level in goat
	Serial No.
	Glucose level in goat
	Average level

	1
	3.78
	6
	3.90
	3.97

	2
	3.70
	7
	4.10
	

	3
	4.50
	8
	3.80
	

	4
	4.03
	9
	3.75
	

	5
	3.50
	10
	4.60
	

	
	
	
	
	


Above table revealed that average glucose level 3.97mM/L.
Benjamin (1989), Coles (1986) reported that concentration of glucose in the normal goat is at the range of 2.78-3.89mM/L. Slightly higher glucose level indicates hyperglycemia.  

Table-2: Level of urea (mM/L) in serum of goat.
	Serial No.
	Urea level of goat
	Serial No.
	Urea level of goat
	Average level

	1
	15.08
	6
	14.80
	14.87

	2
	17.00
	7
	15.00
	

	3
	14.50
	8
	15.25
	

	4
	13.58
	9
	12.90
	

	5
	16.05
	10
	14.50
	


Above table shows that the average value is (14.87mM/L) closed to normal value. Behera et al., (1993) reported that the value of urea is 12.37-20.50mM/L for Black Bengal goat. So there is no significant difference of urea level of the study.
Table-3: Level of creatinine (µM/L) in serum of goat.
	Serial No.
	Level of Creatinine
	Serial No.
	Level of Creatinine
	Average level

	1
	96.65
	6
	100.20
	90.03

	2
	78.43
	7
	87.45
	

	3
	98.80
	8
	85.90
	

	4
	97.70
	9
	78.90
	

	5
	95.80
	10
	80.50
	


Average value of creatinine is 90.03µM/L. Kaneko (1989), Benjamin (1989) reported that the concentration of creatinine is 88.4-159µM/L in normal goats. According to Behera et al., (1993) the creatinine concentration of Black Bengal goat was 45.97-83.98µM/L. So the level is higher than normal value. Creatinine level is high due to acromegaly and renal failure.
Table-4: Level of Cholesterol (mM/L) in serum of goat.
	Serial No.
	Level of cholesterol
	Serial No.
	Level of cholesterol
	Average level

	1
	1.54
	6
	2.95
	2.86

	2
	3.32
	7
	1.97
	

	3
	2.90
	8
	3.90
	

	4
	2.75
	9
	2.87
	

	5
	3.10
	10
	3.25
	


Average level of cholesterol is 2.86mM/L. Kaneko (1989), Benjamin (1989) and Coles (1986) reported the value of cholesterol is 2.07-3.36 mM/L in goat. So cholesterol level of my study remains in normal range.
Table-5: Level of triglyceride (mM/L) in serum of goat.
	Serial No.
	Level of triglyceride
	Serial No.
	Level of triglyceride
	Average level

	1
	0.46
	6
	0.89
	0.64

	2
	0.78
	7
	0.85
	

	3
	0.40
	8
	0.65
	

	4
	0.84
	9
	0.30
	

	5
	0.79
	10
	0.40
	


Above level of triglyceride is 0.64mM/L. Bennis et al., (1991)  reported that the value of triglyceride concentration is 0.30±0.24 mM/L in Spanish goats with no effect of sex. Carlson (2002) increase triglyceride in sheep and goat during pregnancy toxemia, although does seem to be more resistant to the disease. Sometimes increase due to nephritic syndrome and pancreatitis. 

 Table-6: Level of total protein (g/L) in serum of goat.
	Serial No.
	Level of total protein
	Serial No.
	Level of total protein
	Average level

	1
	78.00
	6
	87.45
	77.93

	2
	80.50
	7
	73.60
	

	3
	67.75
	8
	83.90
	

	4
	78.25
	9
	65.78
	

	5
	85.40
	10
	78.65
	


Total protein level is 77.93g/L of my study which is nearly close to other studies. Kaneko (1989), Radostits et al., (2007), and Benjamin (1989) the concentration of total protein in normal goat was 64-70 g/L, 60-75 g/L and 64-79 g/L respectively. Deangelino et al., (1990) suggested that the concentration of total protein in young goat is significantly lower than adult.
Table-7: Level of albumin (g/L) in serum of goat.
	Serial No.
	Level of albumin
	Serial No.
	Level of albumin
	Average level

	1
	34.50
	6
	34.90
	40.68

	2
	45.25
	7
	43.90
	

	3
	40.90
	8
	37.58
	

	4
	45.25
	9
	42.45
	

	5
	37.80
	10
	44.25
	


Above albumin level is 40.68g/L in this study. Kaneko (1989) and Benjamin (1989) reported that the albumin concentration of 27-39g/L in normal goats. The more concentration of albumin in lower age may be due to age effect. The concentration of albumin in this study is nearly close to other studies.
Table-8: Biochemical factors in blood serum of Black Bengal goat in different age group.
	
	<12 month
	12-23 month
	24-35 month
	>35 month

	Glucose(mM/L)
	4.62±1.03
	3.80±0.63
	3.42±0.63
	3.30±0.66

	Urea(mM/L)
	14.89±3.89
	15.09±4.60
	17.48±3.06
	17.19±3.62

	Creatinine(µM/L)
	85.75±25.64
	83.98±9.72
	84.86±20.33
	90.17±18.56

	Cholesterol(mM/L)
	1.71±0.35
	1.62±3.33
	1.48±0.39
	1.34±0.35

	Triglyceride(mM/L)
	0.47±0.13
	0.45±0.14
	0.45±0.16
	0.49±0.09

	Total Protein(g/L)
	70.60±5.30
	79.00±7.60
	81.00±7.70
	81.60±7.00

	Albumin(g/L)
	37.60±4.80
	35.60±4.20
	31.90±3.00
	32.80±6.90


Glucose, cholesteol and albumin gradualy decrease with increasing of age. Urea, creatinine, triglycerideand total protein increase with increasing of age. 
Table-9: Biochemical factors in blood serum of Black Bengal goat of two genders.
	
	Glucose(mM/L)
	Urea(mM/L)
	Creatinine*(µM/L)

	Male
	3.90±0.92
	16.47±3.20
	93.70±22.10

	Female
	3.67±0.56
	15.84±4.40
	79.56±30.06


	
	Cholesterol*(mM/L
	Triglyceride(mM/L)
	Total Protein*(g/L)
	Albumin

(g/L)

	Male
	1.46±0.35
	0.46±0.13
	80.30±7.20
	34.30±5.00

	Female
	1.62±0.37
	0.47±0.13
	75.70±6.60
	34.50±4.60


*Values have significant difference (p<0.05)
Male goats have higher glucose, urea, total protein and creatinine level than female goat. On the other hand cholesterol and triglyceride is higher in female goat than male goat. Albumin level is same in male and female goat.    

CONCLUSION
 This study shows that the means pertaining of examined factors were nearly close to the mentioned values of other breeds. Normal value of measureable factor in different breeds is closed to the study specimens. The serum non-electrolytes of ten black Bengal goats, the most valuable in Bangladesh and possible effect of age and sex on them were studied. The value of glucose, urea, creatinine, cholesterol, triglyceride, total protein, and albumin is 3.97mM/L, 14.87mM/L, 90.03uM/L, 2.86mM/L, 0.64mM/L, 77.93g/L, and 40.68g/L respectively. Glucose, cholesteol and albumin were significantly decreased; creatinine, urea and total protein were increased; triglyceride did not show significant difference in various age. Male goat showed significantly increase in creatinine and total protein values and cholesterol value was more significantly in females goat. There was no significant difference between the two genders of other factor.
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ABSTRACT
Blood biochemical evaluation plays an important role in diagnosis of diseases. The majority of disorders are characterized by certain changes in the concentration of blood parameters. Serum biochemical parameters varied to breed, age, sex or even different environment. In the present study, the serum non-electrolytes of ten black Bengal goats, the most valuable in Bangladesh and possible effect of age and sex on them were studied. The value of glucose, urea, creatinine, cholesterol, triglyceride, total protein, and albumin is 3.97mM/L, 14.87mM/L, 90.03uM/L, 2.86mM/L, 0.64mM/L, 77.93g/L, and 40.68g/L respectively. Statistical studies shows that means pertaining of examined factors were nearly close to mentioned values in other breeds. Glucose, cholesteol and albumin were significantly decreased; creatinine, urea and total protein were increased; triglyceride did not show significant difference in various age. Male goat showed significantly increase in creatinine and total protein values and cholesterol value was more significantly in females goat. There was no significant difference between the two genders of other factor.


Key words: Bengal goat, serum chemistry, reference and value.
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