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1. INTRODUCTION
Bangladesh is primarily an agricultural country & its agriculture is closely related to livestock. In Bangladesh, livestock is a major component of agriculture & present livestock population is estimated to be 24.5 million cattle, 0.85 million buffaloes , 36.9 million goat ,1.25 million sheep & 153.7 million poultry ( DLS,2009). Livestock plays an important role in nutrition directly through the consumption of animal products by livestock owners and their families; and indirectly through the sale of animals and animal products as a source of income (FAO, 1999).

The genetic composition of animals in the production system determines the response of the system to the different inputs. Often, local livestock breeds do not produce at a high level as they have been selected for survival under difficult conditions, including under-nutrition and exposure to various diseases. In contrast, highly productive breeds are more susceptible to disease, thereby increasing the need for animal health measures. These animals often require a high level of nutrition to gain the production benefits (FAO, 1999).

Physiological equilibrium is maintained mainly by the blood in the body (Geneser,1986) but many physiological conditions may alter this equilibrium. Profile of blood metabolites have been used widely to identify problem and to indicate dietary causes of diseases or low production (Lee et al., 1978). The blood biochemical profiles are considered important in evaluating the health status of animals. The estimates of biochemical constituents are the prerequisites to diagnose several pathophysiological and metabolic disorders in cattle (Mc Dowell, 1992;Chaffe, 1976).

 The importance of haemato-biochemical indices in animal husbandry is well acknowledged. Metabolic disturbance usually by inappropriate feeding without manifestation of clinical symptoms are important in animal husbandry and may cause insufficiently developed breeding cattle (Radostits et al., 2003).

Various factors influence milk quantity and quality .The quality of milk and its nutritional value influenced by many factors (Tančin et al., 2006; Tančin et al., 2007). Specifically, the nutrition and health status are major factors in determining cow milk characteristics. Metabolic perturbations, lack of nutrition and sub-clinical disorders could be detected by measuring some metabolic parameters in the blood, urine and milk (Slanina and Beseda, 1992). Such parameters are known to influence the composition and technological aspects of milk quality in dairy cows (Illek et al., 2002; Kováčik et al., 2004). Several factors like nutrition, metabolic status, production, health and the management affect dairy cow’s fertility (Roxström et al., 2000;  Mwaanga and Janowski, 2000).
Glucose, principal carbohydrate and total protein of serum are the major blood components responsible for maintaining homeostasis and metabolism. Deficiency of glucose causes ketosis. Both clinical and sub-clinical ketosis are accompanied by decreased milk yields, lower milk protein and milk lactose(Lean et al.,1994) and increased risk for delayed estrus, lower first service conception rates ,increased inter calving intervals(Harman et al.,1996) and increased risk of  cystic ovarian disease and mastitis(Dohoo et al., 1983) causing  loss to the dairy farmer. Protein deficiency results, delay onset of puberty, increased days open, decreased dry matter intake and lead to energy deficit. Adequate protein intake is necessary  for normal fetal growth and development (Gaikwed et al., 2007).
Pregnancy and lactation are physiological statuses are considered to modify metabolism in animal. During pregnancy, maternal tissues are involved in providing energy for reproduction processes, which may affect blood serum chemistry values, affected also by several other factors as breed, age, malnutrition, foetal growth, or season.(Swanson et al.,2004; Yokus et al., 2006). 

Minerals are indispensable for normal growth, reproduction and health of the animals. They are important for growth of the most organs and particularly mineralization of the bone network. Their distribution and status varies with different physiological conditions like neonatal period, prepubertal  period, pubertal period and post pubertal period, estrus cycle, pregnancy and lactation (Manoshiphukan et.al., 2000).The Physiological role of the Trace minerals-Ca, P,Mg, Na, K, and Cl has been studied since 19th century(Ruckebusch et.al., 1991).

Milk fever prevention has been the subject of intensive research during the last 50 yr. Among the different preventive principles tested, the administration of rations very low in dietary calcium in the dry period has had excellent results (Boda and Cole, 1954; Goings et al., 1974; Kichura et al., 1982; Wiggers et al., 1974).Feeding dry cow rations low in calcium leads to an activation of the calcium homeostatic mechanisms before calving rendering the cow ready for the massive draw on blood calcium for final stages of prenatal growth and colostrum production. 

 Still it has been observed that the blood biochemistry of lactating and non  lactating animals have not been investigated adequately. This study attempted at providing a complete picture of dynamics of selected biochemical blood parameters in cows of lactating & dry condition. This complete picture want to supply the normal range of the most commonly used serum biochemical parameters during the different lactation stages & in dry cows, that should be considered as guidelines for the management strategies for cows during farming condition. These guidelines should guarantee the metabolic needs of this animal and reduce the economic loss.

OBJECTIVEES
1. To determine the selected serum biochemical parameters in lactating & non lactating dairy cattle.

2. To compare biochemical parameters between lactating & non lactating dairy cattle.
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2. REVIEW OF LITERATURE

2.1. Serum Biochemistry:
The estimates of serum biochemical parameters are the prerequisites to diagnose some pathophysiological and metabolic diseases in cattle(McDowell,1992; Chafe,1976)

2.1.1. Total protein:

Total protein easily can be evaluated with a refractometer, although a chemistry panel is required to determine albumin and globulin changes specifically. The difference in plasma protein and serum protein is mainly due to fibrinogen. Increases in total protein are due to dehydration or inflammation (Navarre Christine, 2007).

 Hypoproteinemia most often is caused by lack of adequate protein in the diet or protein loss. Liver disease usually does not result in a low protein in ruminants. Nutrition problems and chronic parasitism should be ruled out first. These animals might be anemic also. If these are ruled out, loss from the gastrointestinal tract, urinary tract or into the peritoneal or pleural cavities should be suspected. Serum  protein constitute a portion of the amino acid pool of the body and as such are believed to be indicative of the nutritional status of the animal (Navarre Christine, 2007).

 Total protein levels were lower (p‹ 0.05) in young animals except birth in Shorthorn cattle and higher in mature animals (Doornenbal  et al., 1988).

In  Jersey cows total protein increased with age over a range of one to six years (Roussel  et al., 1982).

Total protein levels were reported to be higher in dairy dry cows, while albumin concentration were lower in lactating non pregnant as compared to lactating pregnant animals ( Peterson et al., 1981).

 There is a general modification in animals in serum proteins with advancing age and in the very old; thus age is an important consideration in the interpretation of the serum proteins (Kaneko et al.,1997).

Hemato-biochemical parameters in cross breed cows at early (up to three month) , mid (up to six month) and late (up to nine month) pregnancy was total Protein(gm/dl) 6.92±0.33, 8.05±1.17, 7.49±0.22 respectively ( Manzoor  et al., 2008) 

Reference values of means and standard deviations (SD)of blood serum components at 4-5 years old and  6-10 years old shorthorn cows  total protein (gm/dl) was 2.3 ± 0.3, 2.3 ± 0.3 respectively; a(gm/dl) 39.6 ± 4.4, 38.3 ± 4.6  respectively (Doornenbal et al., 1988).   

Bovine biochemistry reference intervals at 2 weeks to 6 month protein (gm/lit) 48-73, but at 2 yrs+ Protein (gm/lit) 59-81(Lumsden et al., 1980).
2.1.2. Albumin:
In dairy cattle total protein levels were reported to be higher in dry cows, while albumin concentration were lower in lactating non pregnant as compared to lactating pregnant animals ( Peterson et al., 1981).

The concentration of albumin are influenced not only by age but also by nutrition (Kaneko et al., 1997).

 Bovine biochemistry reference intervals at 2 wks to 6 month protein (gm/lit) 48-73, albumin (gm/lit) 25-38  but at 2 yrs+ Protein (gm/lit) 59-81, Albumin (gm/lit) 29-39 ( Lumsden et al., 1980).

2.1.3.Glucose:

Glucose level in Shorthorn calves  is higher at birth and then decrease gradually  to one years of age.; there is no age effect beyond two years of age (Doornenbal  et al., 1988).

These result agree with the findings of  (Roussel  et al., 1982), for  Jersey cows ranging in age from one to six years.

Hemato-biochemical parameters in cross breed cows at early (up to three month) , mid (up to six month) and late (up to nine month) pregnancy was glucose (mg/dl) 54.06±1.60, 48.87±3.65, 48.21±2.08 respectively ( Manzoor  et al., 2008). Reference values of means and standard deviations (SD)of blood serum components at 4-5 years old and  6-10 years old shorthorn cows  was glucose (mg/dl) 3.7 ± 0.7, 3.7 ± 0.6 respectively (Doornenbal  et al., 1988). 

Glucose concentration (3.22mmol/l) was significantly lower at the beginning of lactation comparison with the middle of lactation(3.69mmol/l)and the dry period (3.74mmol/l) respectively in blood plasma of dairy cows ( T. Filipejova et.al.,2009).

The blood glucose was significantly higher in dry buffaloes (52.72±4.22mg/dl) than late lactating buffaloes (48.23±3.44mg/dl) (S. D.Hagawane et.al.,2009).

 The lowered means of blood glucose concentrations (37.54±3.44 mg/dl) in early stage of lactation were due to large amount of blood glucose withdrawal   by the mammary gland for the synthesis of milk (Schultz,1968). The hypoglycemia after parturition was   to attribute after heavy drainage of glucose for  lactose synthesis ( Nale,2003).

2.1.4.Calcium:

Calcium is the major mineral in the body, about 98% of it present in bone and teeth. The remaining calcium in the body is essential for life - muscle activity, blood clotting, nerve transmission and the dynamics of enzyme function. Calcium is also essential for optimum milk production and growth rate.( S.M. Macky, 2007 ) 

Calcium is generally decreased with increasing age  beyond one year of age. One of the main function of these elements is there involvement in skeletal growth in young animals. In older animal there is a decreased need for calcium (Ca) for this purpose and this is reflected in lower blood levels(Doornenbal et al., 1988). 

Bovine biochemistry reference intervals at 2weeks to 6 month calcium (mmol/lit) 2.35-2.74,  but at 2 yrs+ calcium (mmol/lit) 2.10-2.67 ( Lumsden et al., 1980).
The metabolic disturbance of particularly interest for nutritional management and large animal medicine are lactation associated hypocalcemic syndrome which include milk fever and episodes of transient hypocalcemia in dairy cows-osteomalacia and osteoporosis (Lappetelainen et al., 1993;Jonsson et al.,1999).

At or near the time of parturition, the onset of lactation results in the sudden loss of calcium into milk. Serum calcium levels decline from a normal of 10-12 mg/dL to 2-7 mg/dL. Commonly, serum magnesium is increased, serum phosphorus is decreased, and cows are hyperglycemic. The disease may be seen in cows of any age but is most common in high-producing dairy cows >5 yr old. Incidence is higher in the Jersey breed (.Merck veterinary manual)

It seems that parturient hypocalcemia results from diminished parathyroid gland activity at the initiation of lactation and temporarily insensitive osteoclast population (Mosel et al. 1994).( Dhiman and Sasidharan ,1999) and (Hartigan ,2000) reviewing efficacy and tolerance of calcium supplementation during the post-partum period Collectively, there is over helming agreement that treatment with different calcium salts could be beneficent to maintenance of calcium balance.

A study conducted by (T Thilsing-Hansen and RJ Jørgensen,2001)  on  six non-pregnant cows were allocated into 3 groups. Group 1- lactating cows, whereas groups 2 and 3 each comprised a pair of non-lactating cows. The cows in groups 1 and 2 were dosed intra ruminally by stomach tube with zinc oxide at 120 mg Zn per kg of bodyweight at weekly intervals for a period of 33 days. Group 3 served as non-treated control group. Blood samples were collected from all 6 cows daily. Serum was analysed for concentration of calcium. Within 12–24 h of each zinc oxide administration the serum calcium of the lactating cows dropped dramatically indicating the existence of an antagonistic effect between Zn and Ca.The mean serum calcium concentration of the control cows during the entire experimental period was 2.26 mmol/l with minor day-to-day fluctuations This effect was explained as a response from the stimulation of the calcium homeostatic mechanisms. In the Zn dosed non-lactating cows responses were similar but less clear.
The perspective of these findings is discussed in relation to resistance towards parturient hypocalcaemia.

2.1.5. Phosphorus:
Calcium and phosphorus are in the greatest amounts.  Ninety-nine percent of total body calcium and 80 percent of total body phosphorus are stored in the bone. A phosphorus deficiency can also delay mature beef cows from returning to heat following parturition and can delay puberty in developing heifers.
In a recent paper by ( Wu et al., 2000) these scientists suggested that diets should contain 0.38 to 0.41% phosphorus (dry matter basis). They indicated that typical diets in the US contain 0.36 to 0.38% phosphorus before  supplementation so little additional supplementation is needed. In addition, milk composition has not consistently been altered in studies where phosphorus was supplemented above requirements.

Ratio of calcium and phosphorus
During lactation, low amounts of either calcium or phosphorus will reduce milk production. A superior milking cow requires two times more calcium than does a non-lactating cow. Calcium and phosphorus utilization is affected by both the amount of each mineral fed, and the ratio of the two elements. The optimum Ca:P ratio is about 1.5:1, with a range of 1:1 to 4:1 being satisfactory. Most grasses are adequate in calcium, but grains, corn co-products and grain silages are poor sources of calcium and will require supplementation to balance Calcium and Phosphorus in their proper ratio’s.  (Ted Perry,1999)

For dairy cattle, the Ca:P ratio should be at least 2.4:1 for cows when lactating, but should be less than 1.6:1 for dry cows to minimize Ca intake during that period. For beef cows and feedlot cattle, the ratio is not so critical, although normally it would not   be allowed to exceed 4:1.  

 A study conducted by( Kincaid R.L. et al.,2010) on forty Holstein cows were assigned among four dietary treatments that resulted in dietary calcium and phosphorus: 1) 1.0%, .31%; 2) 1.0%, .54%; 3) 1.8%, .30%; and 4) 1.7%, .54%. Calcium was supplemented as ground limestone and phosphorus as sodium tripolyphosphate. Treatment diets were fed from parturition until 10 month postpartum. Cows fed diets low in phosphorus had lower milk yields, feed intakes, and poorer efficiencies of milk production. Inorganic phosphorus in blood plasma was reduced by low phosphorus intake. Overall, calcium of the diet did not affect milk production. However, there was a significant calcium-phosphorus interaction with increased milk production and greater feed intake when calcium was added to low phosphorus diets but not to diets containing excess phosphorus. Added calcium did not affect inorganic phosphorus, calcium, or magnesium of blood plasma. Fecal pH was increased and percent starch in the feces decreased with added dietary limestone. Efficiency of milk production was not improved by added limestone. Maximum milk yields and performance cannot be obtained with .3% dietary phosphorus.
The aim of this study was to examine the effects of calcium supplementation during the first trimester of lactation on the variations of serum phosphatases activity and mechanisms of calcium homeostasis on twelve Holstein-Friesian cows were fed complete daily ration (hay, grass silage, maize silage and concentrates).This diet led to severe deficiency in calcium supply (-17.1±15.2 g of calcium day-1) and mild excess of phosphorus(4.7±5.6 g of phosphorus day-1). Two oral supplementation with 50 g of calcium-formate were performed successively in 72 hour intervals. It was found that there was a slight increase in Ca serum levels (2.09±0.11 mmol/L vs. 2.20±0.19 mmol/L; P=0.064) and decrease in P (1.73±0.26 mmol/L vs. 1.66±0.24 mmol/L; P=0.373) and Mg (1.26±0.10 mmol/L vs. 1.16±0.11 mmol/L; P=0.058) was recorded. The findings confirm the capacity of calcium supplementation on bone metabolism(Igor vojtic, 2000).  
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3. MATERIALS & METHODS

3.1. Study Period:

This study was conducted for a period of 4 months ( 10 , January to 10 April, 2012) in Molla Dairy Farm, Jarif Dairy Farm, Paharikha Dairy Farm in and around the Chittagong city.
3.2. Selection of Farm:

Chittagong area is very much   potential for dairy farm because of its high demand of fluid milk, suitable weather, feeds and fodder availability, available veterinary facilities from Chittagong Veterinary & Animal Sciences University. So there is good communication with university and dairy farms as for giving various technical supports to the farms & for some research work also. Selection of farms were done on the basis of the farm’s population size, management system, location, proper feeding & record keeping system. Proper co- operation of farm manager & farm owner was also taken consideration during selection of farm. Most of the farms were selected in and around the Chittagong   city.
3.3. Study population:

Study population was 100 cross bred multiparous (HF X Local,  Shahiwal X Local,  HF x Shahiwal X Local, Shahiwal × HF ×HF ) lactating cows & non lactating dairy cows. Cows were in different age & production status.  Non  lactating  dairy cows were  in different age & feeding system. Some of dry cows were pregnant & also non pregnant status.
3.4. Health status of animal:

The health status of the  animals were checked thoroughly examining of body condition of the animals. Normal feeding habit of  animals were observed during the study of research activities. All animals involved in this study were clinically healthy and for ensure this clinical history was reviewed with the farm manager with the examination of physical condition.  Their physiological status of cows were non lactating & lactating  dairy cows .

3.5. General Management System of Farm:
3.5.1 Housing System
The housing system of the Molla , Jarif and Paharika dairy farm is about same . In these three farms  animals are managed in an organized faming system. Housing  pattern is both face -in & face-out system. Different types of sheds are used for rearing different status of animals. Sheds are as milch cow shed, calf shed, heifer shed, dry cow shed, bull shed , maternity pen. In every shed there is individual cow distance, feeding & drinking manger, feeding allay, common allay, gutter etc. The floor is made of concrete. There is no bedding material is used in dry seasons. Surface of the floor is even. There is proper drainage facility & quick disposal of animal waste. Workers of the farm wash the floor three times daily & bath the cows once to twice daily. There is both natural & artificial air flow & available light in every shed. Some bedding material is provided for the maternity shed.

3.5.2 Feeding System- 

 Roughage & concentrates are offered to cattle. Separate mangers are used for different animals. Napier, German grass and Jumbo fodder are grown around the farm and  into the fodder land by the farm owners. For concentrate feed, farm owners have feed mills & they make concentrate mixture in their feed mill. Adlibitum amount green grass is supplied for the animals. Required amount of concentrate mixture is supplied to the animals from the feed mil. Straw is brought from the market and supplied to the animals. Silage is also given to the animals. Pure and adlibitum amount of drinking water is available all the time in the drinking troughs. The feeding system of calf is nipple drinking & bucket feeding system.
3.5.2.1Concentrate mixture contains

The concentrae mixtures are Wheat bran, Rice polish , Broken maize, Broken rice ,Til oil cake,Mustard oil cake, coconut oil cake,Pulse husk, Molasses, etc. The feeding schedule of concentrate & straw is supplied at 9 am. The green fodder is supplied at 11am & again concentrate & straw at 6 pm. Required amount of salt is also supplied to the animal at the time of concentrate mixture feeding. 

3.6 Lactating Cow Management

The lactating cows are managed on the basis of milk production of animals. These cows are supplied maintenance and as well as production ration. Concentrates are supplied according to the thumb rule method on the basis of milk production of cow. The amount of green fodder is adlibitum for the animals. They supply drinking water from underground water source. They supply concentrate according to thumb rule (3 kg for maintainance+50% of the milk production). 

3.7 Dry Cows Management

The management system of dry cows is only on maintenance ration and regular exercise of the animals is also done. The feeding system follows the thumb rule method of dry cow feeding. The reduced amount of salt is supplied into the feed for proper homeostasis of minerals during milking time of   these animals.                         

3.8 Production Management

Molla and Jarif dairy farm, these two produces about 900 liters milk  in the morning & about 600 liters milk at afternoon. The average daily yield of Molla dairy farm is about 950 liters & Jarif dairy farm is about 550 liters. Paharikha dairy farm produces 750 liters milk in morning and 350 liters milk in the afternoon. About 120 liters milk is used for calves feed in Paharikha farm. The farmer practice hand milking and sometimes machine milking also. Milker’s hands and teat of the animals wash and dipping into potassium per manganite PPM (0.1%) solution before  milking of cows. They also practice dry cow therapy for drying the cows.
3.9. Breeding management

Farm supervisor and milker detect the heat of cows during regular checking & at the time of milking in the morning. Artificial insemination is done within 10-14hrs by AI technician. AI is usually done two times per conception for each of the cows . They use HF and SH semen. AI sheet is kept for breeding record which is provided by AI technician.  AI technician or Veterinarian diagnose  the  pregnancy by rectal palpation.

3.10. Health Therapeutics & Preventive Management

The prevalence of infectious diseases is very low in Molla & Jarif dairy farm. If any symptom of sickness arises the farmer calls a veterinarian and  also take technical support from Veterinary Teaching Hospital in CVASU. Anthelmentic treatment & vaccination is regularly practiced by the farm owner.

Table: Vaccination program that follow in the farm:

	Name of the vaccine
	Frequency of use
	Groups of animals administered

	 FMD  Vaccine
	thrice/year
	Calves, Heifers, Cows

	 BQ Vaccine
	Twice/year
	Calves, Heifers, Cows

	Anthrax vaccine
	once /year
	Calves, Heifers, Cows


Table : Anthelmintic Treatment followed in the farm:

	Name of Anthelmentics
	Frequency of use
	Dosage

	Peravet® powder(piperazine citrate)
	Single dose at 1 month of age
	20gm/40kg calf wt.

	Antiworm bolus® (Levamisole Hydrochlodride +Trichlabendazole)
	Every 3months alternate
	1 bolus /75kg body wt

	Endex®(Levamisole Hydrochlodride +Trichlabendazole)
	Every 3months alternate
	1 bolus /75kg body wt


3.10.1. Percentages of frequency of diseases of animals (last year):

Common diseases that occur in these two farm are mastitis20%, milk fever25%, bloat5%, metritis3%, abortion4%, arthritis15%, calf diarrhoea20%, Others 8%.  

Table : Commonly used drugs in the farm:

	Antibiotics 
	NSAIDs
	Antihistaminics
	Vitamine &Minerals
	Hormonal drugs

	Renamycin® Oxytetracycline)
Streptopen®

(Streptomycin + Penicillin)

S-P vet®

(Streptomycin + Penicillin)

Acigent® (Gentamycin )
Amoxyvet® ( Amoxycillin )
	Ketovet® ( Ketoprofen) 

Kopvet® (Ketoprofen)
	Astavet® (Antihistamine)
Histavet®( Antihistamine)
Dellergen®(Antihistamine)

	Calcivit plus®(Calcium preparation)
Acivit ADE® ( Vit A,D and E)
Sancal vet®(Calcium Preparation)

	Oxcin® 

( Oxytocin)


3.11. Record keeping: 

Table: Individual Lactating and Non lactating Cow Records that are kept in the farm register book.

	Farm Name
	Tag No.
	Age

(Yr.)
	Parity
	L/ NL
	Tag No.
	Age

(Yr.)
	Parity
	L/ NL

	Molla dairy farm


	M-61
	3
	1
	1
	M-238
	3.5
	1
	2

	
	M- 63
	5
	2
	1
	M-36
	4.5
	2
	2

	
	M- 24
	4
	1
	1
	M-13
	4
	1
	2

	
	M-8
	4
	1
	1
	M-51
	3
	1
	2

	
	M-399
	5
	2
	1
	M-312
	6
	4
	2

	
	M-325
	4.5
	2
	1
	M-317
	7
	5
	2

	
	M-352
	6
	3
	1
	M-205
	3
	1
	2

	
	M-10
	5
	2
	1
	M-108
	3.5
	1
	2

	
	M-229
	4
	1
	1
	M-344
	4.5
	2
	2

	
	M-37
	4
	1
	1
	M-258
	5.5
	3
	2

	
	M-367
	3.5
	1
	1
	M-16
	7
	5
	2

	
	M-161
	4.5
	2
	2
	M-19
	5
	2
	2

	
	M-374
	6
	3
	2
	M-5
	4
	1
	2

	
	M-288
	4.5
	2
	2
	M-8
	4.5
	2
	2

	
	M-284
	6
	3
	2
	M-69
	3.5
	1
	2

	
	M-382
	4.5
	2
	2
	M-22
	4.5
	2
	2

	
	M-18
	6.5
	4
	2
	M-34
	3.5
	1
	2

	
	M-7
	3.5
	1
	2
	M-349
	4.5
	2
	1

	
	M-383
	4.5
	2
	2
	M-321
	6
	4
	1

	
	M-CTG-02
	6.5
	4
	2
	M-309
	7
	5
	1

	
	M-57
	7
	5
	2
	M-360
	3
	1
	1

	
	M-51
	3.5
	1
	2
	M-15
	4.5
	2
	1

	
	
	
	
	
	
	
	
	


	Paharikha dairy farm
	P-10
	5
	2
	2
	P-34
	6
	4
	2

	
	P-104
	4.5
	2
	2
	P-37
	6
	4
	2

	
	P-148
	3
	1
	1
	P-52
	5
	3
	2

	
	P-112
	3
	1
	1
	P-82
	5
	4
	2

	
	P-113
	3.5
	1
	1
	P-85
	4
	2
	2

	
	P-114
	4.5
	2
	1
	P-89
	7
	4
	2

	
	P-115
	7
	4
	1
	P-95
	6
	3
	2

	
	P-119
	5.5
	3
	1
	P-113
	4
	2
	2

	
	P-120
	4
	2
	1
	P-132
	3
	1
	2

	
	P-122
	4.5
	2
	2
	P-137
	3
	1
	2

	
	P-124
	5
	2
	1
	P-161
	3
	1
	2

	
	P-125
	5.5
	3
	1
	P-181
	9
	6
	2

	
	P-126
	4.5
	2
	1
	P-208
	4.5
	2
	2

	
	P-131
	4.5
	2
	1
	P-209
	4.5
	2
	1

	
	P-132
	3
	1
	1
	P-210
	3
	1
	1

	
	P-81
	4
	2
	2
	P-17
	3.5
	1
	1

	
	P-30
	6.5
	4
	2
	P-18
	4.5
	2
	1

	
	
	
	
	
	P-29
	5
	2
	1

	Jarif dairy farm
	J-45
	4
	1
	1
	J-57
	4.5
	2
	1

	
	J-46
	4.5
	2
	1
	J-59
	5
	2
	1

	
	J-47
	4.5
	2
	1
	J-60
	3
	1
	1

	
	J-48
	4
	2
	1
	J-61
	5
	3
	1

	
	J-49
	5.5
	3
	2
	J-62
	3
	1
	1

	
	J-50
	4
	2
	1
	J-64
	4.5
	2
	1

	
	J-51
	5.5
	3
	2
	J-65
	4.5
	2
	1

	
	J-52
	3
	1
	2
	J-66
	5
	2
	1

	
	J-53
	5.5
	3
	2
	J-67
	3
	1
	1

	
	J-54
	4
	2
	1
	J-68
	8
	5
	1

	
	J-55
	4.5
	2
	2
	J-69
	3
	1
	2

	
	J-56
	5
	2
	1
	J-71
	4.5
	2
	2


1= Lactating cow, 2= Non Lactating cow.

3.12. Sample preparation:

3.12.1. Sample collection

 Blood samples were taken from jugular vein puncture with proper aseptic measures. About 3 ml of blood was collected & kept in the vacutainer tube . All blood samples were collected between 10 am to 12 pm in order to standardize time. These samples were allowed to stand for 1 to 2 hours at room temperature for smooth coagulation. 
3.12.2. Sample processing
After coagulation samples were centrifuged at 3000 rpm for 15 minutes and supernatant serum were collected in ephendrof tube by syringe. Then the serum samples were centrifuged at 3000 rpm for 15 minutes. After centrifugation, the supernatant serum was collected in another ephendrof tube.
3.12.3. Serum Sample Preservation  
The collected serum samples in ephendrof tube  were preserved in  refrigerator at minus eighty(-80º C) for further biochemical analysis.
3.13. Sample examination

3.13.1. Biochemical Analysis 

Total Protein, Albumin, Glucose, Calcium and Phosphorus of blood serum were determined by Automated Humulizer established in physiology laboratory of  Chittagong Veterinary and Animal Sciences University.

3.13.2. Statistical Analysis 

The arithmetic means (±SD) serum biochemical parameters in different groups were calculated. Further analysis was done using analyses of variance (ANOVA) technique (Steel and Torrie, 1984) and statistical software STATA/IC-11. The level of significance was determined at P‹0.05.
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4. RESULTS
4.1. Serum Biochemistry

Table: Biochemical parameters in crossbred lactating cows and non lactating cows.

	
	Lactating cow


	Non Lactating cow
	
	P-Value

	Serum Parameters
	Mean± SEM
	95% Conf. Interval


	Mean± SEM
	95% Conf. Interval
	Reference Value
	

	Total protein (gm/l)
	81.28     

±2.41    
	76.43-    86.13
	82.3  ±

2.15    
	78  -    86.63
	67.4-74.6
	0.77          

	Albumin  (gm/l)
	14.09±    2.05   
	9.96-    18.21
	27.45± 5.06    
	17.28 -   37.61
	3.03-3.55
	 0.0048          

	Glucose
(mg/dl)
	63.02±    6.67    
	49.61 -   76.42
	58.47 ±3.84   
	50.76-    66.18

	45  - 75
	 0.5310          

	 Calcium

(mg/dl)
	63.02±   6.67  
	19.51-  26.43
	20.05± 2.51    
	15- 25.12
	9.7- 12.4
	0.2709          

	Phosphorus

( mg/dl)
	6.52±   .308   
	5.89- 7.14
	7.26 ± .41    
	6.43- 8.09
	5.1- 9.3
	0.0780          


**= P<.05 (significant in 95% confidence interval). (PAIRED  T- TEST)

Table shows that Total protein level in lactating cow and non lactating cow is 81.28     ±2.41(gm/l) and 82.32±2.15(gm/ l) respectively. It shows insignificant variation. But here albumin in lactating cow and non lactating cow is 14.09± 2.05(gm/l) and 27.45±  5.06(gm/l)which shows  significant variation.    
Glucose level in lactating cow and non lactating cow is 63.02± 6.67(mg/dl) and 58.47  ±3.84 (mg/dl) and it shows insignificantly variation. Calcium level in lactating cow and non lactating cow is 63.02 ±  6.67(mg/dl) and 20.05±  2.51(mg/dl) and it indicates
insignificant variation. Another parameter phosphorus level in lactating cow & non lactating cow is 6.52 ± .308(mg/dl) and 7.26 ± .41(mg/dl) which shows insignificant variation in table according to (P<.05) value.    

Chapter-V

5. DISCUSSION
5.1. Total Protein

In our study ,Total protein level in lactating cow and non lactating cow is 81.28  ±2.41367(gm/l) and 82.32 ±2.15(gm/ l) respectively. It indicates  higher total protein in non lactating cow than lactating cow. But variation is insignificant. Higher serum total protein concentration might have been associated with infectious processes or have had improved because of dietary intake of concentrates. Total protein contents usually show nutritive status of an animal and reflecting food intake and metabolism. Total protein level in  lactating cows show slightly lower than non lactating cows because of milk production of lactating cow and extra protein is needed for  production of milk.  
Total protein levels were reported to be higher in dairy dry cows than lactating dairy cows( Peterson et al., 1981).

There is a general modification in animals in serum proteins with advancing age and in the very old (Kaneko et al., 1997).

Biochemical parameter of blood serum was higher in non lactating cow than in lactating cow( Manzoor et al.,2004).

5.2.Albumin

Albumin in non lactating cow is higher than the lactating cow and variation is also significant. Albumin in lactating cow & non lactating cow was 14.09± 2.05(gm/l) and 27.45± 5.06(gm/l). Higher albumin concentration in serum of non lactating due to  feed habit of animal and also for type of feed. Higher protein rich feed intake is responsible for higher albumin concentration in blood serum. Lower serum albumin level in lactating cow is related to higher milk production of animal and depletion of albumin for maintaining milk production. Albumin concentration were lower in lactating non pregnant as compared to lactating pregnant animals ( Peterson et al., 1981).

The concentration of albumin are influenced not only by physiological condition of animal but also by nutrition (Kaneko et al., 1997).

5.3. Glucose

Glucose level found in lactating cow and in non lactating cows were 63.02± 6.67(mg/dl) and  58.47 ±3.84 (mg/dl) and it differ  insignificantly. The blood glucose level is regarded as one of the indicators of energy status in cow. Blood glucose level higher in lactating because of high energy diet feeding during  lactation period and also for taking extra amount of feed than the requirement of animal for milk production & maintenances. The reference value of serum glucose level was 45 - 75(mg/dl)( Kaneko et al. ,1997).The study  result of glucose serum level is with in reference value.
Glucose concentration (3.22mmol/l) was significantly lower at the beginning of lactation comparison with the middle of lactation(3.69mmol/l)and the dry period (3.74mmol/l) respectively in blood plasma of dairy cows ( T. Filipejova et.al.,2009).

The lowered means of blood glucose concentrations (37.54±3.44 mg/dl) in early stage of lactation were due to large amount of blood glucose withdrawal   by the mammary gland for the synthesis of milk (Schultz,1968).

5.4.Calcium

Calcium level did not differ significantly in lactating and non lactating cow.

This may be due to dietary variation and inadequate supply of calcium through diet or may be sampling variation. Calcium level in lactating cow and non lactating cow was 63.01 ±  6.67(mg/dl) and 20.06± 2.51(mg/dl) and shown insignificant variation.

 At or near the time of parturition, the onset of lactation results in the sudden loss of calcium into milk. Serum calcium levels decline from a normal of 10-12 mg/dL to 2-7 mg/dL which indicate cows are hyperglycemic. The disease may be seen in cows of any age but is most common in high-producing dairy cows >5 yr old. Incidence is higher in the Jersey breed (.Merck veterinary manual)

Calcium concentration is higher in lactating cow for highly absorption of calcium from stomach and also highly release of bony calcium in blood. Excretions  of calcium by kidney is lower in lactating cow and it is also responsible for higher calcium level in blood. Lower amount of calcium is supplied  to cows in dry period for maintaining calcium and phosphorus homeostasis in blood and it is responsible for lower calcium level in serum of non lactating cows. 
In a study, supply two oral supplementation with 50 g of calcium-formate were performed successively in 72 hour intervals. It was found that there was a slight increase in Ca serum levels (2.09±0.11 mmol/L vs. 2.20±0.19 mmol/L; P=0.064) and decrease in P (1.73±0.26 mmol/L vs. 1.66±0.24 mmol/L; P=0.373) and Mg (1.26±0.10 mmol/L vs. 1.16±0.11 mmol/L; P=0.058) was recorded. The findings confirm the capacity of calcium supplementation on bone metabolism(Igor vojtic ,2000).  

5.5.Phosphorus

Phosphorus level in lactating cow & non lactating cow was 6.52 ± .308(mg/dl) and 7.26 ± .41(mg/dl).Phosphorus level did not differ significantly in lactating and non lactating cow. It may be due to climatic variation and nature of feed supply to that farm.
According to (Patel et al.,1966) serum P level depends on climatic variation and nature of feed. Supplements of  phosphorus in diet has very important role in blood phosphorus level of  cow. Low level of dietary supplement of phosphorus was responsible for lower phosphorus level in serum(Kincaid R.L. et al.,2010).
                                                     Chapter VI
6. Conclusion

The result found that there is some biochemical difference between lactating and non lactating cow. Total protein and albumin is higher in non lactating cow than lactating cow whereas glucose and calcium is higher in lactating cow. Phosphorus serum level is lower in lactating cow and higher in non- lactating cow. This may be due to seasonal , geographical, dietary ,breed or other residual effect that needs further study. Subtropical conditions of the present study might have played a role for the differences with other studies. Feed intake and feeding system of cow is one of the reasons for different biochemical parameter in serum. Extra amount of energy rich feed  supplied to lactating cow is responsible for higher glucose level in serum. Higher calcium level in lactating cows is found due to highly absorption of calcium from stomach and highly bony release of calcium for milk production and also lower excretions by urinary system. High amount of calcium is needed in feed during lactating time of animals. So dairy ration must be supplied with proper calcium phosphorus ratio. Higher phosphorus level in blood causes to release of extra amount of calcium through urine.
Finally biochemical values are an efficient tool for evaluation of physiological status, metabolic disorders, and management problems of the farm which have great relation to health status of the animal and diagnosis of some pathophysiological disorder in animals.
Chapter VII
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                                              Appendix

1.Biochemical studies on cattle                 Name of farm : Paharikha dairy farm
	Sl no.
	Tag No.
	Age

(yr)
	parity
	L/ NL
	GLUCOSE(

(mg/dl)
	TP

(Gm/l)
	Alb

(gm/l)
	Ca

(mg/dl)
	P

(mg/dl)

	1
	P-10
	5
	2
	2
	35.5
	56.3


	5.1
	31.7
	2.8

	2
	P-104
	4.5
	2
	2
	43.4
	61.1
	4.1
	23.9
	6.7

	3
	P-148
	3
	1
	1
	30.8
	68.3
	4.9
	21.5
	4.5

	4
	P-112
	3
	1
	1
	49.6
	58
	4.5
	35.1
	4.6

	5
	P-113
	3.5
	1
	1
	31.5
	72.1
	4.3
	17.4
	5.3

	6
	P-114
	4.5
	2
	1
	40.2
	75.8
	5.3
	51.4
	4.7

	7
	P-115
	7
	4
	1
	26.5
	71.7
	4.5
	14.2
	5.1

	8
	P-119
	5.5
	3
	1
	33.9
	75.9
	4.1
	61.5
	3.8

	9
	P-120
	4
	2
	1
	45.4
	69.2
	5.4
	13.7
	5.2

	10
	P-122
	4.5
	2
	2
	29.0
	64.8
	3.8
	25.2
	4.2

	11
	P-124
	5
	2
	1
	52.1
	56.3
	4.3
	47.1
	5.6

	12
	P-125
	5.5
	3
	1
	46.0
	61.4
	4.9
	26.9
	7.6

	13
	P-126
	4.5
	2
	1
	35.6
	66.2
	6.1
	32.1
	8.0

	14
	P-131
	4.5
	2
	1
	24.8
	66.4
	4.4
	31.5
	6.1

	15
	P-132
	3
	1
	1
	34.1
	77.2
	4.5
	30.8
	4.3

	16
	P-81
	4
	2
	2
	21.4
	61.5
	3.7
	14.2
	3.1

	17
	P-30
	6.5
	4
	2
	20.6
	58.5
	2.9
	10.9
	2.9

	18
	P-34
	6
	4
	2
	23.8
	67.7
	3.8
	54.5
	5.2

	19
	P-37
	6
	4
	2
	37.0
	63.6
	4.6
	16.9
	4.2

	20
	P-52
	5
	3
	2
	32.6
	72.1
	3.6
	14.4
	7.1

	21
	P-82
	5
	4
	2
	23.4
	74.9
	3.7
	16.1
	9.4

	22
	P-85
	4
	2
	2
	50.0
	91.5
	3.6
	30.6
	6.3

	23
	P-89
	7
	4
	2
	24.1
	91.2
	3.5
	69.1
	5.9

	24
	P-95
	6
	3
	2
	34.8
	80.3
	4.9
	47.7
	6.0

	25
	P-113
	4
	2
	2
	63.8
	65.8
	3.1
	62.0
	4.0

	26
	P-132
	3
	1
	2
	38.0
	87.1
	3.5
	71.5
	12.0

	27
	P-137
	3
	1
	2
	31.2
	108.6
	3.6
	46.9
	7.7

	28
	P-161
	3
	1
	2
	43.1
	95.9
	3.5
	54.9
	7.8

	29
	P-181
	9
	6
	2
	33.1
	50.2
	2.7
	38.7
	6.5

	30
	P-208
	4.5
	2
	2
	41.7
	59.0
	2.7
	19.1
	5.5

	31
	P-209
	4.5
	2
	1
	40.8
	59.3
	4.7
	35.3
	3.7

	32
	P-210
	3
	1
	1
	32.8
	69
	4.6
	17.7
	3.4

	33
	P-17
	3.5
	1
	1
	39.7
	63
	4.1
	38.9
	7.5

	34
	P-18
	4.5
	2
	1
	43.6
	75
	4.9
	25.7
	5.3

	35
	P-29
	5
	2
	1
	41
	67.5
	5.2
	25.3
	5.6


1=lactating , 2= non lactating
Table : Biochemical studies on cattle  in Molla dairy farm.

	Sl no.
	Tag No.
	Age
	Parity
	L/ NL
	GLUCOSE(mg/dl)
	TP(Gm/l)
	Alb(gm/l)
	Ca(mg/dl)
	P(mg/dl)

	1
	M- 63
	5
	2
	1
	10.1
	97
	35.7
	13
	6.4

	2
	M- 24
	4
	1
	1
	8.3
	94.4
	38.5
	9.8
	8.9

	3
	M-8
	4
	1
	1
	53.4
	95.4
	32.2
	9.3
	10.4

	4
	M-399
	5
	2
	1
	10.9
	88.6
	39.8
	6.5
	6.7

	5
	M-325
	4.5
	2
	1
	6.5
	85
	33.1
	10.4
	11.4

	6
	M-352
	6
	3
	1
	28.8
	89.8
	34.1
	6.5
	12.3

	7
	M-10
	5
	2
	1
	106.2
	87.4
	43.8
	11.8
	9.3

	8
	M-229
	4
	1
	1
	60
	92.3
	32.7
	6.6
	12.1

	9
	M-37
	4
	1
	1
	64.4
	97.6
	30.8
	9.4
	3.4

	10
	M-367
	3.5
	1
	1
	61.1
	80.7
	34.5
	7.6
	6.3

	11
	M-161
	4.5
	2
	2
	79.2
	96.4
	27.7
	10.9
	4.1

	12
	M-374
	6
	3
	2
	82.8
	68.4
	52.9
	9.6
	12.3

	13
	M-288
	4.5
	2
	2
	61.7
	106.5
	35.8
	9.3
	11.4

	14
	M-284
	6
	3
	2
	86.3
	93.4
	32.9
	9.6
	10.3

	15
	M-382
	4.5
	2
	2
	58.4
	90
	2.7
	6.7
	9.4

	16
	M-18
	6.5
	4
	2
	72.4
	87.4
	40.6
	10
	13.3

	17
	M-7
	3.5
	1
	2
	83.8
	85.1
	31.9
	9.9
	12.3

	18
	M-383
	4.5
	2
	2
	65.2
	89
	38.9
	8.5
	16.2

	19
	M-CTG-02
	6.5
	4
	2
	15.8
	87.7
	100.9
	7.9
	6.2

	20
	M-57
	7
	5
	2
	19.3
	103.3
	226.9
	8.9
	5.9

	21
	M-51
	3.5
	1
	2
	92.4
	82.2
	26.8
	5.6
	9.5

	22
	M- 63
	5
	2
	1
	51.6
	85.3
	28.3
	8.4
	5.9

	23
	M-238
	3.5
	1
	2
	72.5
	83.9
	40.7
	9.9
	9.3

	24
	M-36
	4.5
	2
	2
	125.1
	84.4
	55.3
	10.2
	9.2

	25
	M-13
	4
	1
	2
	74.8
	74.4
	31.4
	10
	3.1

	26
	M-51
	3
	1
	2
	101.6
	88.4
	40.3
	9.7
	8.2

	27
	M-312
	6
	4
	2
	68.4
	89.6
	53
	7
	8.1

	28
	M-317
	7
	5
	2
	81
	67.9
	40.9
	7.49
	5.1

	29
	M-205
	3
	1
	2
	62.1
	82
	41.3
	9.4
	9.3

	30
	M-108
	3.5
	1
	2
	92.9
	69.5
	27.7
	8.3
	7.1

	31
	M-344
	4.5
	2
	2
	81.4
	77.9
	48.7
	6.1
	6.5

	32
	M-258
	5.5
	3
	2
	90
	83.6
	30.8
	7.6
	3.5

	33
	M-16
	7
	5
	2
	72.5
	85.5
	33.1
	7.9
	6.2

	34
	M-19
	5
	2
	2
	94.7
	89.5
	38.5
	8.4
	3.5

	35
	M-5
	4
	1
	2
	100.7
	84.4
	30.8
	10.4
	4.3

	36
	M-8
	4.5
	2
	2
	67.8
	101.1
	35.7
	9.8
	8.3

	37
	M-69
	3.5
	1
	2
	34.3
	104.2
	32
	8.4
	5.2

	38
	M-22
	4.5
	2
	2
	78.3
	105.9
	34.4
	8.6
	8.1

	39
	M-34
	3.5
	1
	2
	72.4
	113.3
	52
	7.6
	7.3

	40
	M-349
	4.5
	2
	1
	96.7
	112.2
	32.6
	9.3
	8.3

	41
	M-321
	6
	4
	1
	336.9
	89.4
	35.7
	8.5
	5.3

	42
	M-309
	7
	5
	1
	93.2
	87.4
	30.8
	7.3
	8.2

	43
	M-360
	3
	1
	1
	86.9
	84.2
	35.7
	12.4
	3.1

	44
	M-15
	4.5
	2
	1
	84.2
	89.3
	38.5
	13.8
	6.4


1=lactating , 2= non lactating
Table : Biochemical studies on cattle at Jarif  dairy farm.

	Sl no.
	Tag No.
	age
	parity
	L/ NL
	P/ NP
	GLUCOSE(

(mg/dl)
	TP

(Gm/l)
	Alb

(gm/l)
	Ca

(mg/dl)
	P

(mg/dl)

	1
	J-45
	4
	1
	1
	2
	73.5
	88.8


	3.2
	24.8
	6

	2
	J-46
	4.5
	2
	1
	2
	73.3
	85.4
	2.9
	26.7
	8

	3
	J-47
	4.5
	2
	1
	2
	85.8
	103.9
	4.9
	29.5
	6.5

	4
	J-48
	4
	2
	1
	2
	48.7
	81.2
	3.1
	26.3
	5.8

	5
	J-49
	5.5
	3
	2
	1
	61.7
	85
	4.7
	27.1
	6.5

	6
	J-50
	4
	2
	1
	2
	52.9
	95
	5
	28.7
	5

	7
	J-51
	5.5
	3
	2
	1
	73.7
	72.6
	4.6
	27.7
	7.1

	8
	J-52
	3
	1
	2
	1
	84.9
	82.2
	4.9
	30.4
	10

	9
	J-53
	5.5
	3
	2
	1
	76.5
	90
	3.6
	28.3
	8.8

	10
	J-54
	4
	2
	1
	1
	78.3
	72.7
	4.4
	27.3
	8.7

	11
	J-55
	4.5
	2
	2
	1
	97.7
	83.9
	5.1
	29.6
	6.5

	12
	J-56
	5
	2
	1
	2
	81
	73.6
	4.1
	28.4
	5.8

	13
	J-57
	4.5
	2
	2
	1
	82.4
	99.1
	4.4
	27.8
	5.9

	14
	J-59
	5
	2
	1
	2
	83.5
	81.0
	3.8
	25.9
	7

	15
	J-60
	3
	1
	1
	1
	74.8
	111.7
	3.7
	27.3
	7.2

	16
	J-61
	5
	3
	1
	2
	77.5
	76
	4.3
	31
	7.5



	17
	J-62
	3
	1
	1
	2
	70.5
	98.1
	4.6
	27.6
	9.5

	18
	J-64
	4.5
	2
	1
	2
	79.3
	104
	4.9
	28.9
	6.9

	19
	J-65
	4.5
	2
	1
	2
	95.8
	95
	4.4
	28
	5

	20
	J-66
	5
	2
	1
	1
	78.3
	80.1
	3.3
	27.6
	6.9

	21
	J-67
	3
	1
	1
	2
	91.3
	104.1
	3.9
	27.9
	6.6

	22
	J-68
	8
	5
	1
	1
	67.6
	108.1
	4.2
	28.6
	6

	23
	J-69
	3
	1
	2
	1
	63.9
	90.4
	5.3
	26.9
	4.8

	24
	J-71
	4.5
	2
	2
	1
	64
	72.8
	4.0
	27.6
	6.5


1=lactating , 2= non lactating
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