Abstract
To evaluate the certain hemato-biochemical parameters in different ages of commercial broilers, the study was performed in the laboratory under department of Physiology, Biochemistry and Pharmacology at Chittagong Veterinary and Animal Sciences University, Chittagong from August ’09 to Nov ’09. On hematological examination, it was revealed that the average value of RBC, PCV, Hb concentration, Lymphocyte, Monocyte, Heterophil, Eosinophil and Basophil were 3.03(0.08 mill/cc, 27.38(0.36%, 8.07(0.13gm%, 70.25%, 6.17%, 15.75 %, 5.54%, 2.17%, respectively. RBC decrease with the advancement of age. On biochemical parameters, Average TP level was found 29.46±1.41 gm/dl but highest was at the day 14 (33.58±2.63 gm/dl). On the other hand, glucose and minerals (Ca and P) level was found increased along with age but glucose showed higher trend during growing stage. Ca and P level was lowest at day 0 (9.05±0.84 mg/dl and 4.66±0.41 mg/dl) and highest was at 35 day (13.65±0.74 mg/dl and 7.29±.29 mg/dl). RBC, SGOT and Cholesterol decreased gradually with the increased of age.  At 0 day the level of RBC, GOT and Cholesterol was 3.13(0.06 mill/cc, 219.53±6.43 U/L and 252.00±4.28 mg/dl) but at 35 day it was 3.03(0.08mill/cc, 188.20±9.55 U/L and 112.53±3.36 mg/dl respectively. In this study Hb %, packed cell volume and SGPT level found no significant effect on age. The findings of present study clearly indicate that age has influential effect on hematobiochemical values.
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Chapter 1

                                       INTRODUCTION

Broilers are young chickens of either sex, tender meated with soft pliable smooth textured skin and flexible breast bone cartilage. Now it becomes a best source of protein. As broilers are reared for 36 -42 days, it can produce animal protein in the quickest possible time. An efficient broiler converts 1.6 to 1.8 kg of feed to produce one kg of meat. The farmers can raise 5 to 6 crops of broiler per annum (Samad, 2005).

Bangladesh is an agro based developing country and agriculture is the most important source of national income of our country. Broiler is known as live machinery for quick return to edible meat and makes smart profit to owner, so rational framers are interested in broiler farming. As a result Broiler industry is playing a greater role to fulfill the protein requirement of highly populated country like Bangladesh (Kibria, 2009). 

Bangladesh has a long historical record of poultry rearing under traditional backyard farming. The broiler production was unknown in Bangladesh till 1964 when hybrid broiler bird was imported. After liberation of Bangladesh, it gets an industrial form by some companies. They were selling day old chicks. This integrated operation created a great impact on the growth of private poultry farming and in the beginning of early 1990’s the production of broiler have been taken a shape of an industry. Currently there are about seven parent stock marketing companies, 113 recognized hatchery/breeding farms, with about two million parent stocks and producing about 4 million commercial day-old chicks per week in Bangladesh. There are about 30 thousand commercial broiler farms supplying 0.26 million metric ton poultry meat in Bangladesh (Samad, 2005).

As in the last few years, the poultry industry has shown extra ordinary growth in throughout the world, the poultry farmers become more conscious. To make smart profit from poultry especially in broiler we have to prevent diseases at first.

When an animal population grows, there is often a proportional increase in disease incidence. Disease present such a wide variety of symptoms that the physical exam is not sufficient to provide a diagnosis, so blood profile can play crucial role for accurate diagnosis. Blood component may be influenced by physiological factors, such as age and species, and by pathological factors (Szbo et.al, 2005; Lloyd and Gibson, 2006).

The evaluation of the levels of blood parameters and its fraction supply the information required to interpret the occurrence of dehydration, infection, immune diseases and inflammatory responses. The determination of blood component values using laboratory procedure to aid the diagnosis of several diseases and dysfunction, as they provide reliable results and may also give inputs for research studies on nutrition, physiology and pathology (Bounous et al, 2000).

Thus present study was carried out to determine the levels of blood parameter of broilers in order to provide useful data for the diagnosis and prognosis of broiler diseases.

Chapter 2

REVIEW OF LITERATURE

 Evaluation of Blood parameter is important for production as well as disease prevention. However; some of the available literatures pertinent to this study are reviewed here.

    2.1        DEFINITION OF BLOOD:

Blood is fluid specialized connective tissue propelled through the closed channel popularly known as blood vessels having cellular and non-cellular components, usually bright red in color and slight alkaline in chemical reaction (PH: 7.4) and carry oxygen (02) as well as other nutrients to tissues and expel carbon dioxide (CO2) along with other tissue metabolic toxic products, remaining in circulation constantly. 

According to Merriam –webster.com/dictionary (2009) Blood is defined as: “The fluid that circulates in the heart, arteries, capillaries and veins of a vertebrate’s animal carrying nourishment and oxygen to and brings away waste products from all the body is blood”.

Merriam –webster.com/dictionary (2009) coated as “The fluid that circulates in the heart, arteries, capillaries and veins of a vertebrate animal carrying nourishment and oxygen to body cells and removing waste products carbon dioxide. It consists of the liquid portion (the plasma) and formed elements (erythrocytes, leukocytes, platelets)”.

The American Heritage Medical dictionary (2004) stated “The fluid consisting pf plasma, red blood cells, white blood cells and platelets that is circulated by the heart through the arteries and veins, carrying oxygen and nutrients to and wastes materials away from all body tissues. One of the four humors of ancient and medieval physiology, identified with the blood found in the blood vessels and believed to cause cheerfulness, decent from a common ancestor, parental linkage”.

In Mosby’s Medical Dictionary (2009) blood is explained as “The liquid pumped by the heart through all the arteries, veins and capillaries .This is composed of a clear yellow fluid, called plasma and the formed elements and a series of cell types with different functions. The major function of the blood is to transport oxygen and nutrients to the cells and to remove carbon dioxide and other waste products from the cells for detoxification and elimination. Adults normally have a total blood volume of 7% to 8% of body weight or 70 ml/kg of body weight for male and about 65 ml/kg for female. Blood is pumped through the body weight a speed of about 30 cm/second, with a complete circulation time of 20 seconds”.

     2.2. IMPORTANCE OF BLOOD PARAMETER
Fasuyi (2007) reported that Hematological profile both in human and animal science are important indices of the physiological state of the individual. The ability to interpret the state of blood profile in normal and in diseased condition is among many primary objectives of hematological studies. Researchers have proved that definite changes occur in the profile of blood cells throughout life.

The hematological feature has attracted many workers to look at these features in order to make clinical predictions of the health status of a particular animal. The blood picture changes with the advancement of the animal age and also varies with certain condition as stress, bacteria, viral intoxication. The blood of the domestic fowl contains erythrocyte, non-granular and granular leukocytes as well as platelets suspended in plasma.

Fasuyi (2007) stated that Blood with its myriad of constituents provides a valuable medium both for clinical investigation and nutritional evaluation of the organism. The ingestion of numerous dietary components has measurable effects on blood constituents. Nutrient levels in the blood and body fluid might not be valid indication of nutrients function at cellular level. They are considered to be proximate measures of long term nutritional status. Consequently blood sampling for the assay of biochemical constituents and hematological traits are frequently employed in nutritional and clinical studies. Changes in the constituents’ components of blood when compared to normal values could be used to interpret the metabolic state of the animal as well as quality of feed.

     2.3. COMPONENT OF BLOOD
Two types of elements are found in blood-

                a) Cellular elements.

                b) Non cellular elements.    

The blood in an animal serves as a transport medium. There are two types of elements. Both the cells of the blood and its fluid components assist in the function. The extra cellular constituents include water, electrolytes, proteins, glucose, enzymes and hormones.

Three classes of blood cells (corpuscles) are recognized erythrocytes (red cells), leukocytes (white cells) and thrombocytes (platelets). The red color of blood is caused by the hemoglobin in the erythrocytes. All these cells are suspended in the fluid called plasma. Plasma itself is yellow to colorless, depending on the quantity, the species of the animals and its diet. When examined as a thin film, plasma is always colorless. Following coagulation; the blood clot retracts, thereby forcing from the clot a clear, watery fluid called serum. Serum is similar to plasma except that fibrinogen and other clotting factors have been removed. Plasma may be obtained by adding to whole blood an anticoagulant to prevent clotting and letting the cells settle out, since they are heavier than plasma .By centrifuging the blood and thus hastening the settling of the cells, plasma may be obtained more readily (Kaneko, 1997).  

Sturkie (2000) Circulating blood is a non-Newtonian fluid, consisting of particles (the cellular components) suspended in plasma. 

   2.3.1.   CELLULAR PART

 2.3.1(a). ERYTHROCYTES
Avian blood characteristically differs from mammalian blood in many cases. In case of cellular component of avian blood, erythrocytes are oval and nucleated; the numbers of red blood cells are 2.5-3.2 millions per cubic mm. The size and hemoglobin contents are MCV (cu µ) 115-125; MCH (pg) 25-27; MCHC (%) 21-23 (Melvis, 1955). The lifespan of erythrocytes of hen, which are nucleated cells, was found to average only 28 days (Hevesy and Ottesen 1945). Some normal value of red blood cells are as such, in chicken PCV (%) 30-40, Hb (g/dl) 9-13, RBC 106/µl (10 12/L)3, MCVµm3 (f L)127, MCHC (gm/dl) 29 and  increase of turkey PCV(%) 39, Hg (gm/dl)11, RBC 10 6/µL (10 12/dl)2, MCV µm3 (Fl) 203, MCHC (gm/dl) 29 (Fraser,1991) .

Laboratory diagnosis of anemia is based on values of Hb, packed cell volume (PCV) and RBC. The characterization of anemia is aided by the RBC indices: Mean corpuscular Volume (MVC), Mean Corpuscular hemoglobin (MCH) and Mean corpuscular hemoglobin concentration (MCHC) (Fraser, 1991).

          A modern account of technique in avian hematology and cytology is provided by Campbell (1995). Rheologically, the suspension of cells (mainly erythrocytes) in a homogenous fluid phase (plasma) confers unique properties on the resulting fluid. The apparent viscosity blood will vary as a function of its hematocrit and in the capillary beds and precapillary vessels viscosity is also influenced by the vessels diameter. While little work has done on these general effects in birds, they have been thoroughly evaluated in mammals.                                                

Nucleation is typical of sub mammalian erythrocytes and mature avian erythrocytes have a nucleus positioned centrally in an ovoid cell body. Avian erythrocytes also tend to be larger than those of mammals although typically smaller than the erythrocytes of reptiles (Hawkey et al, 1991). In birds erythrocyte length ranges from 14.0 to 15.7 μm and width 1.50-2.0 μm (Palomeque and Planas, 1997). The ovoid shape of the cells accounts for some of the observed differences in rheological properties from those observed in mammalian blood. Nuclei are also ovoid, with a length to width ratio ranging from 1.8-3.0 μ. The nuclei therefore have a more elongated shape than do the erythrocytes and this may be an important factor in determining the extent of erythrocytes deformability as these cells travel through the capillaries.

Faruque et al. (2005) stated that age has got influential effect on the body hemopoietic system of the broiler birds as well as hemato-biochemical properties. On hematological and biochemical examination, total erythrocyte count, hemoglobin content, packed cell volume, clotting time, glucose and uric acid concentration were gradually increased with advancement of age birds. At day old birds as average 1.23 ± 0.02 million/cmm, 3.90 ± 0.09g%, 19.60 ± 0.24%, 37.20 ± 1.50 second, 179.20 ± 8.95 mg/dl and 3.72 ± 0.58 mg/dl respectively while the values at day 30 were 2.43 ± 0.07 million/cmm, 7.26 ± 0.16 g%, 28.20 ± 0.58%, 206.40 ± 10.17 second , 271.60 ± 8.56 mg /dl and 6.42 ± 0.65 mg/dl respectively. On the other hand erythrocyte sedimentation rate, cholesterol and urea concentration were gradually decrease. Higher value (2.30 ± 0.20 mm in 1st hour, 330.40 ± 38.52 mg/dl and 17.00 ± 0.07 mg/dl respectively) were recorded at day old chicks and lower values (1.80 ± 0.37 mm in 1st hour, 104.20 ± 3.24 mg/dl and 17.00 ±0.07 mg/dl respectively) were recorded at age of 30 days of birds.

    2.3.1(b). LEUKOCYTES
Leukocytes, the white blood cells, are much less numerous than erythrocytes in the circulating blood. There are approximately 100 erythrocytes to every leukocyte in chicken. Leukocytes normally found in the blood are classified as granulocytes and agranulocytes. The granulocytes are characterized by specific granule in their cytoplasm. According to their staining reaction they are neutrophils, eosinophils or basophils. The agranulocytes are lymphocytes and   monocytes (Melvis, 1955). 

In chicken total leukocyte is approximately 2000-30,000 per cubic millimeter and % 0f each leukocyte; nuetrophil = 25-30%, eosinophil = 3-8%, basophil = 1-4 % (Melvis, 1955).

In avian blood the comparable cell to the nuetrophil is heterophil. It contains large fusiform bodies which stain brilliantly with eosin. Eosinophils are large cells containing numerous large cytoplasmic granules that stain with acid dyes. The nuclei are less lobulated than those of heterophil. Basophils have water-soluble cytoplasmic granules that stain with alkaline dyes.

The percentage of each agranulocyte 55 % and monocyte 10%. Lymphocytes are relatively numerous in the blood of chicken. Monocytes are relatively large with a single nucleus and fairly abundant, faintly granular cytoplasm (Melvis, 1955).

    2.3.1(C).THROMBOCYTES
Avian thrombocytes or platelets are nucleated and as large as the other leukocytes. It is oval in shape. In the chicken they range from 3-5 µ and 7-10 in length with a round nucleus in the centre. The count for chicken usually ranges from 25,000 to 40,000. The survival time of platelets is relatively short (Melvis, 1955).

  2.3.2      NONCELLULAR PART
Blood non-cellular part can be divided into two groups, like watery and non watery part. About 75-80% is water. In rest part it contains a larger quantity of protein constituents include mineral salts (e.g. sodium chloride, calcium carbonate and potassium phosphate), plasma protein (e.g. albumin, goblin and fibrinogen) dissolved gasses (e.g. oxygen, carbon di oxide and nitrogen) waste products (e.g. urea and creatine) and nutrients (e.g. glucose and amino acids). It also contains varying levels of antibodies, hormones and enzymes depending upon the physiological status of the animals (Sturkie, 2000).

Among these, Glucose, Total protein, Cholesterol, Calcium and Phosphorus are most important for evaluation of physical status and diagnosis of diseases. These biochemicals have distinct functions and characteristic. 

    2.3.2 (a). BLOOD GLUCOSE
                  Glucose is the source of energy in life. Emil Fischer received the Nobel Prize in chemistry for his studies on the structure of glucose (Conn et al., 2001). The chemical structure of glucose is given below:
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                                      Chemical structure of D-Glucose

Blood Glucose concentration depends on a wide variety of factors and its concentration at any time is the net result of equilibrium between the rates of entry and removal of glucose in the circulation. As such all the factors that exert influence upon entry or removal become of importance in the regulation of blood glucose concentration. Furthermore, when the renal reabsorptive capacity for glucose is exceeded (renal threshold), urinary loss of glucose becomes an additional factors found influencing the maintenance of the blood glucose concentration. The blood glucose levels at which this occurs varies between species. Glucose level in chicken is 9.3 m mol/lit or 167.8 mg/dl (Kaneko J J et al., 1997).
 Glucose level in laying and non laying birds found 130-290 and 130-260 mg/100 ml respectively (Melvis, 1955).

     2.3.2(b). TOTAL PROTEIN
The plasma proteins have been identified as albumin, fibrinogen and globulin fractions (α, β, γ). The γ-globulins contain most of the plasma antibody activity. The plasma proteins help to maintain the colloid osmotic pressure of blood. Total protein in chicken found 56.0 gm/dl (Melvis, 1955).

The serum of laying hens contains 5.40 ± o.71 g of protein per 100 ml. Serum of cockerels and non laying hens contains somewhat less (3.6 g/100 ml) and that of chicks still less. Simultaneous with the increase in plasma proteins in the laying hen is marked increase in serum calcium. The non laying chicken has 4.5-6 mEq of calcium per liter of serum (9-12 mg/100 ml) while the laying he has 6-18 Me q/L. The increase is attributed to the rise in estrogens from the follicles of the active ovary.   

 Bowes (1989) stated that in comparison to female broilers, male broilers had significantly lower total protein levels at 20 days of age and significantly higher cholesterol levels at 30 days of age. Male broilers had significantly lower levels of cholesterol and creatine at 9 days of age, total protein at 9 and 20 days of age and albumin at 20 days of age and significantly higher levels of potassium at nine days, uric acid at 9, 20 and 30 days, lactate dehydrogenase at 20, 30 and 42 days and cholesterol at 30 days of age.

     2.3.2(c) CHOLESTEROL 

 According to www.heart-disease-bypass-surgery.com/data/m15.html, Cholesterol a harmful adipose tissue having chemical structure as follows:
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Cholesterol C27H46O, the most common animal sterol (steroid alcohol). It can be isolated as white pearly granules which melt at 149° C. It is only sparingly soluble in water but soluble in oils, fats and solutions of the bile salts. The main commercial source has been Cholesterol as a chemical has been used as an emulsifying agent in cosmetics and pharmaceuticals.

                  Ross et al. (1976) reported higher levels of cholesterol in male Brown Leghorns than in females at 16 weeks of age. He found that over the first eight weeks of age in broiler chickens, there was an increase in total protein, globins and glucose and a decrease in potassium and phosphorus. Woodard et al. (1983) compared one year old and seven year old partridges and found that serum glucose, AST, potassium, cholesterol, uric acid and albumin increased significantly with age.

In mature laying and non laying chicken total cholesterol ranges 125-200 mg/100 ml and 125-200 mg/100 ml respectively (Melvis, 1955). 

Triglycerides and total cholesterol present a similar pattern of variation as a function of age, with higher values at 21 and 35 days (Sandhu et al., 1998). The higher values of these components in 21 days correspond to their low mobilization by tissues and their intense synthesis by liver (Szabo et al., 2005). At 42 days of age, the increase of these values is related  to the higher dietary energy supply (Rajman et al., 2006) the lower triglyceride and cholesterol levels at 35 days of age are due to the bird’s high energy requirement at this stage caused by high development (Almeid et al., 2006) .

    2.3.2(d). MINERALS
The most two important ionic forms of blood are Calcium and Phosphorus. Both are related with calcitocin, Para thormone and vitamin D. Both ions have function in bone growth and egg shell production.

The concentration of electrolytes are expressed in mill equivalents per liter (mEq/L) rather than milligrams per 100 ml (mg %), since the sum of all cations (sodium, potassium, calcium, magnesium and so on) is equal to the sum of all anions (chloride, bicarbonate, phosphate, sulfate, protein and so on). These are important for electrical neutrality of body fluids.

Gyenis et al. (2005) reported that blood mineral result levels may be different as a function of methodology applied and breed and genetic line may also influence these parameters.

Silva et al. (2009) had done Serum activities of the enzymes AST, ALP, GGT, LDH, and CK of healthy broilers of different ages. AST serum activity progressively increased with age and LDH and CK activities were higher at older ages. This is possibly due to the increase of liver metabolism and to the significant muscle development as occurs with increase of age. As opposed  to  AST , LDH and CK was higher  at 21 days of age  due to a higher  bone development, as compared to older ages .The activities of GGT  was not different between extreme ages, but  it was  higher  at 35 days of age, a phase when  there is rapid  body development due to higher feed intake and feed gain with a concurrent significant increase of liver metabolism. There were changes in the levels of Ca, P, Mg, Na and K with the highest values obtained at 35 days of age. Chlorine serum level was the lowest in 35 days. Serum level of creatine, uric acid, triglycerides, cholesterol, total protein and albumin were estimated. It is observed that age did not influence total bilirubin and albumin level but all other components are change as a function of age. Creatinine level at 35 days of age was higher. The level of this catabolite directly related to muscle volume and activity and therefore its lower level in old and young chicken (Rajman et al., 2006 and Sandhu et al. 1998)

Chapter 3

                      MATERIALS AND METHODS

    3.1. SITE SELECTION AND TIME DURATION 
 The experiment was conducted at Chittagong Veterinary and Animal Sciences University (CVASU). The blood samples were collected from a broiler farm located at Sitakund, Chittagong on contact basis. All hematological experiments were carried out in the Physiology and biochemistry laboratory, under the Department of Physiology, Biochemistry and Pharmacology; Chittagong Veterinary and Animal Sciences University (CVASU), khulshi, Chittagong. The aim of the experiment was to evaluate the normal value of blood parameter in broiler chicken.

     The experiment was carried out for 4 months (August ’09 –Nov ’09.) long period.
     3.2.    EXPERIMENTAL DESIGN
     3.2.1. SAMPLING  

                For examination and analysis of blood and sera, four (4) birds were selected in each time by random sampling.

        3.2.2. Experimental chick profile

                   Total two hundred and forty (240) day old straight run chicks of Cobb-500 were purchased. All birds were reared under same environment. 

      3.2.3 HOUSE PREPARATION
  The farm was prepared by maintaining different types of cleaning process before 15 days before keeping the DOC. The house (ceiling, wall, floor and wire net) were properly brushed and washed and cleaned by forced water, then floor of' the house was disinfected by using phenyl solution and the room was left vacant for 7 days. Ceiling wall and wire nets were thoroughly disinfected by spraying Vircon-S solution 1g/L water (Antec International Limited, England) and kept free to dry up properly. At the same time, all feeders, plastic buckets, waterer and other necessary equipments were also properly cleaned, washed and disinfected with bleaching powder solution, subsequently dried and left them empty for one week before arrival of the chicks. Fresh dried saw dust litter material was spread on the floor at depth of 4 cm and after 3 weeks new litter material was spread over the layer of the saw dust with droppings. 

      3.2.4. BROODING MANAGEMENT
 100 watt electric bulbs were used for lighting and brooding. 80 -90 chicks were kept in each chick guard. Temperature was maintained 850 F to 900 F. 24 hour lighting per day were provided throughout the experimental period. The brooding temperature was maintained 950 F for the 1stweek and gradually reduced at the rate of 50 F in each week for optimum temperature. For ventilation the windows and door were opened in the morning and closed in the evening. One electrical fan is also used.

     3.2.5. WATER AND FEED SUPPLY
At first Chicks were supplied with 5% glucose solution to minimize stress for transportation after arrival in the experimental house. One round feeder and one waterer were placed previously. For chicks, palette feed were supplied on newspaper for recognition of feed .Then feed were supplied in feeder. Fresh and adlibitum drinking water was supplied in waterer.

Feed ingredients used in the experiment were purchased from a feed shop of Chittagong.  Feed ingredients (maize, soybean meal, rice polish) were finely ground individually using a grinding machine. After weighing required amount of ground maize and soybean meal were hand mixed thoroughly. At first Soybean oil (2 kg / 100 kg feed) was mixed with the mixture of' maize and soybean meal and others micro elements such as Common Salt, Di-Calcium Phosphate, oyster shell, Vitamin-Mineral premix, DL-Methionine, Choline chloride were mixed homogenously with the whole feed.

 Table 3.1 Ingredients and chemical composition of diet of experimental birds

	Ingredient
	Amount (kg/100kg)
	Chemical composition
	g/100gDM

	maize
	50.00
	Dry matter
	88.46

	Soybean meal
	40.00
	Crude protein
	22.71

	Rice Polish
	4.30
	Crude fiber
	4.23

	Soybean oil
	2.00
	Ether extract
	2.48

	Salt
	0.25
	Nitrogen free extract
	48.45

	Di-Calcium Phosphate
	1.50
	Ash
	10.59

	Oyster shell
	1.375
	*Ca
	0.98

	Vitamin- premix1
	0.25
	*T P
	0.74

	Trace element premix2
	0.125
	*ME (kcal/kg DM)
	3278.63

	DL-methionine
	0.15
	
	

	Choline  

chloride
	0.05
	
	


* Calculated using the formula of Wiseman (1987); According to NRC, 1994.

Additionally, 2.5 gm vitamin premix: and1.25 gm trace element premix was supplied.

 3.2.6. VACCINATION SCHEDULE
        Following vaccination schedule were maintained for the experimental birds.

Table 3.2 Vaccination schedule followed for the experimental broilers

	Age (Days)
	Disease
	Name of vaccine
	Route of administration

and dose

	3
	Newcastle(ND)
	Cevac New L®
	One drop in each eye

	9
	Gumboro(IBD)
	Cevac IBDL®
	One drop in each eye

	17
	Gumboro(IBD)
	Cevac IBDL®
	One drop in each eye

	19
	Newcastle(ND)
	Cevac New L®
	One drop in each eye


3.2.7 BIO-SECURITY
Bio security is an important thing that should be maintained in every farm. A. footbath (KMnO4 solution) was placed at the entrance of the experimental house. Apron, mask, hand gloves were used inside the house during working and visitor used to bath before entrance into house. Strict bio-security program was maintained as per as possible during the whole experimental period.  The farm was strictly protected from predators, rats and insects. 

3.2.8. CLINICAL OBSERVATION
The chicks were observed twice a day for clinical signs (slow movement, infrequent sitting, lack of appetite, significant changes of' feathering, paralysis etc.) Other activities were also monitored and recorded as per symptoms.

3.3. SAMPLE COLLECTION
For collection of blood and sera of DOC and 1st week, birds were slaughtered. For others case blood sample were collected from jugular vein, using 3 ml syringe (25 gauge needle). For hematological analysis, blood sample were mixed with 4% solution of sodium citrate at 1:10 ratio and for biochemical analysis sera were collected without using anticoagulant. This method was done according to the description of Alcon (2002). Blood and sera were labeled according to the sequence of birds slaughtered.
3.4 .PRESERVATION OF SAMPLE TO GET BETTER RESULT 
As there were chance of biochemical properties of sera, sera were separated by centrifugation at 3000 rpm for 15 minutes (Hettich; Germany). Sometimes 2 -3 times centrifugation were done. Obtained serum was stored in deep fridge (PR-100F, Cincinnati, Ohio, USA) at -200   c until analysis. Screw capped sterile vial were used in order to avoid contamination .Sometimes normal refrigerator (Nikkon, India) was used for preservation and storing of blood sample.
3.5 BLOOD ANALYSIS
3.5.1. HEMATOLOGICAL ANALYSIS
3.5.1(a). TOTAL LEUKOCYTE COUNT (TLC)
The method was done with the reference of Alcon (2002).

                     Anticoagulant: Sodium citrate (4%) solution was used.

  Diluting fluid: Turk’s fluid. It includes –

                           1. Glacial acetic acid -1.5 ml

                           2. Gentian violet (1% solution)-1.5 ml

                           3. Distilled water -100 ml.

                     Microscope:  Olympus, Japan.

PROCEDURE
1. A dry and clean counting chamber was placed under the microscope. Afterwards the chamber was examined under low power objectives without cover slip to understand the rolling.

2. Blood was mixed properly with 4% sodium citrate was sucked into the WBC pipette up to mark 0.5 keeping the pipette nearly horizontal.

3. The diluting fluid was sucked in the pipette until the mixture of blood and the fluid reaches 11 marks above the bulb. The pipette was rotated and inverted (8 knot) several times to ensure thorough mixture of blood with the diluting fluid.

4. One drop was discarded from the tip to avoiding bubble. Then one drop was kept under the cover slip and waiting to stable the cells. The cells were counted in the small 80 square chambers according to Zigzag method under microscope.

3.5.1 (B)   TOTAL ERYTHROCYTE COUNT (TEC)
The method was done with the reference of the method was done with the reference of Alcon (2002).

Anticoagulant: Sodium citrate (4%) solution was used.

Diluting fluid: Hayem’s solution .It contains- 

                              1. NaCl -0.5 gm.

                               2. Na2 SO4 – 2.5 gm 

                                         3. Mercuric Chloride (HgCl2 )

                                        4. Distilled water -100 ml

                            Microscope: Olympus, Japan.

PROCEDURE
1. The tip of the dry clean red pipette was dipped into the blood sample and blood was sucked up to 0.5 mark of the pipette.

2. Outside of the tip of pipette was wiped with cotton. Then the tip of this pipette was immediately placed in to the red cell diluting fluid and the pipette was tilled with the fluid up to 101 marks.

3. The rubber tube was stretched at the other end of the pipette and both ends were held with thumb and finger. The contents of the pipette were mixed thoroughly by shaking with 8-knot motion for 3-5 minutes.

4. The counting chamber was placed with cover glass under microscope using low power (10 x) objectives.

5. After discarding 2 or 3 drops of fluid from the pipette a small drop was placed to the edge of the cover glass placed on the counting chamber and the area under the cover glass was filled by the fluid introduced

6. one-minute time was spared to allow the cells to settle over the chamber uniformly.

7. The cells were counted from the recognized 80 small squares under high power objective (40 x). After completions of counting total cells​, the number of RBC recorded from the supplied samples were expressed as, number of cells counted x 10,000 and the result was expressed in million/mm3.

3.5.1(C). DIFFERENTIAL LEUKOCYTE COUNT (DLC)
The method was done with the reference of the method was done with the reference of Alcon (2002).

SOLUTION USED: GIEMSA STAIN/ Wright’s solution. It contains –

                                     1. Na3 PO4-3.2 gm.

                                      2. K3PO4 -6.6 gm

                                      3. Distilled water -100 cc.

                     MICROSCOPE USED: (Olympus, Japan).

 Procedure:

1. One drop blood was taken in a dry, clean slide another slide was used as a spreader. The spreader was taken backwardly and touch with blood. Then waiting for spreading of blood with capillary action, the spread slide was drawn over the main slide at 450angles.

2. Then the slide was kept for few minutes to dry. Then it was kept in staining rack and flooded with stain and blow of air was kept over slide to for 5 minutes for uniform spreading. Then the slide was clean in running water to clean off stain.
3 .It was dried with blotting paper and examine under microscope at 100 X by using immersion oil.
4. The cells were recognized according to lobulation, granulation, shape and colour.
3.5.1(d)   ESTIMATION OF HEMOGLOBIN (Hb)
                    This is done with the reference of Alcon (2002)
                          APPARATUS USED:

                                   Shali –Adam’s hemometer or hemoglobin meter .It includes –

a) Color matching box or comparator.

b) Shali – Adam’s hemoglobin tube

c) Hemoglobin pipette.

d) A Thin glass rod or stirrer.

e) A dropper.

                          Reagent – N/10 HCl.

Procedure:

1 The N/10 HCl solution was taken in a graduated diluting tube up to 2 marks with the help of a dropper.

2 Citrated well-homogenized blood was then drawn into the Shali pipette up to 20 cmm mark.

3 The tip of the pipette was wiped with absorbent cotton and the blood of the pipette was immediately transferred into the diluting tube containing HCl solution. 

4 The pipette was rinsed 2-3 times by sucking fluid into tube. This blood and acid were thoroughly mixed by a glass Stirrer in to the diluting tube. There was the formation of acid hematin mixture in the tube by the hemolysed RBC and HCI.

5 This tube containing acid hematin mixture was kept standing in the comparator for 5 minutes.

6 After that distilled water was added drop by drop and the solution was mixed well with a stirrer until the color of the mixture matched the standard color of the comparator.

7 The result was read in daylight by observing the height of the liquid column in the tube considering the lower meniscus.

8 The result was expressed in gm percent.

3.5.1(e). ESTIMATION OF PCV
APPARATUS USED
     a) Wintrobe’s haematocrit tube
     b) Centrifuged machine. (Hettich, Germany)

REAGENT USED
 Paul – Heller’s reagent. It includes –
                                   1 .k-oxalate – 0.8 gm 

                                   2. NH4- Oxalate -1.2 gm.

                                   3. Distilled water -100 ml.

Procedure:

1. The citrated blood was drawn into the special loading pipette (wintrobe pipette)

2. The tip of the pipette was inserted to the bottom of a clean, dry wintrobe hematocrit tube.

3. The rubber bulb of the pipette was pressed continuously to expel the blood out 0f the pipette. 

4. The wintrobe hematocrit tube was filled from the bottom.

5. As blood came out, the pipette was slowly withdrawn but pressure was continued on the rubber bulb of the pipette so as to exclude air bubbles. The tip of the pipette was tried to keep under the rising column of blood to avoid foaming.

6. The tube was filled exactly to the 10 mark.

7. The tubes were then placed in a centrifuge machine. Centrifuge was turned on and brought to full speed slowly.

8. It was operated at full speed (about 3000 rpm) for 30 minutes.

9. After 30 minutes the tubes were taken out of centrifuge machine and PCV was read directly from the calibration on the right side of the tube.

10. The result was expressed in percentage.

3.5.2. SERUM ANALYSIS
All biochemical analysis were performed under biochemical lab of CVASU by using SCEEN MASTER 3000 /HEMALYZER 3000 (Bio –Trade, Germany). . Following biochemical elements were analyzed. 
These were –
                    ► Glucose 

                    ► Total Protein.

                    ► Cholesterol.

                     ► Calcium and phosphorus.

3.5.2(a). GLUCOSE ANALYSIS:

Glucose is determined after enzymatic oxidation in the presence of glucose oxidase .The hydrogen peroxidase formed reacts, under catalysis of peroxidase, with phenol and 4-amihenazone to form a red –violet quinoneimine dye as indicator. This evaluation was made by GOD –PAP method, enzymatic colorimetric test for Glucose, with deproteinisation according to the Barham et al (1972) and Teuscher et al (1971).

REAGENTS
ENZYMATIC REAGENT
· Phosphate buffer (PH - 7.5).

· 4-aminophenazone.

· Phenol.

· Glucose oxidase.

· Peroxidase

· Mutartase

· Stabilizers

DEPROTEINISING SOLUTION
· Uranyl acetate

· Sodium Chloride

STANDARD:

·  Glucose.

3.5.2(b). TOTAL PROTEIN
     Cupric ions react with protein in alkaline solution to form a purple complex. The absorbance of this complex is proportional to the protein concentration in the sample. This evaluation was made by using Photo metric Colorimetric Test for Total Protein.  According to the reference of Weichselbaum et al (1946) and Josephson et al (1957) 

CONTENTS
REAGENTS
· Sodium hydroxide

· Potassium sodium tartrate

· Copper Sulphate

· Potassium iodide

· Irritant R 36/38

STANDARD

                   Protein or Sodium azide.

3.5.2(C). CHOLESTEROL
The cholesterol is determined after enzymatic hydrolysis and oxidation. The indicator quinoneimine is formed from hydrogen peroxidase and 4-aminoantipyrine in the presence of phenol and peroxidase. This estimation is done by enzymatic end point method. 

CONTENTS
REAGENTS
· 4-Aminoantipyrine.

· Phenol.

· Peroxidase.

· Cholesterol esterase.

· Cholesterol oxidase.

· Pipes buffer.

· Calcium standard.

 3.5.2 (d). Calcium
Calcium in an alkaline medium combines with O-Cresolphthalein complexone to form a purple colored complex. Intensity of the colour formed is directly proportional to the amount of calcium presence in the sample. GOBAL’S calcium kits was used for the determination of calcium in serum of plasma with the reference of Barnett et al (1973).This is done by colorimetric method

  CONTENTS
· Buffer reagent.

· Colour reagent 

· Calcium standard.

3.5.2(e). PHOSPHOROUS
Inorganic phosphate in serum reacts with molybdic acid to form a phosphor molybdic acid complex, which is reduced by ammonium iron (II) sulphate to molybdenum blue, which is measured at 690 nm. This method is done by colorimetric method with the reference of Taussky et al (1953) and Goldenberg et al (1966).

CONTENTS
·  Molbdate reagent.

· Reuctant

Reducted diluent and Phosphorus Standard

3.6 STATISTICAL ANALYSIS

At first, raw data were organized by using computer Excel program and then analyzed by using SPSS (15.0) statistical program. Descriptive analysis was performed to interpret the data. 
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Chapter 4
RESULTS AND DISCUSSION

The present study was conducted for the detection of selected hemato-biochemical profiles (TEC, DLC, Hb, PCV, Glucose, Total Protein, Cholesterol, Calcium, Phosphorus, SGPT and SGOT) of broilers. The experiment was conducted for 4 months long period; from August’09 – November’09.

Hematological Parameters of Broilers
Total Erythrocyte Count (TEC): This study revealed that Total erythrocyte Count was decreased with the advancement of age (Table: 4.1). It was highest at the age of 0 day (3.13±0.06 mill/cc) and lowest at 35 day (2.86±.11 mill/cc). These findings were similar with the observations made by Melvis (1955), Kundu et al. (1993), Pravakaran et al. (1996) and Montes et al. (1983).

Table: 4.1. Hematological Parameters of Broilers

	Age

(day)
	RBC

(Mean±SE)

Mill/cc
	Hb Concentration

(gm %)

 (Mean±SE)
	Packed Cell Volume (%)
	Lymphocyte

(%)
	Mono

cyte

(%)
	Heterophil

(%)
	Eosinophil

(%)
	Basophil

(%)

	0
	3.13±.06
	8.08±.09
	27.35±.10
	74±2.94
	3.75±.96
	17.25±.96
	2.75±1.71
	2.25±.96

	7 
	3.06±.15
	8.13±.18
	27.05±.70
	70.75±2.5
	6.75±1.26
	13.5±1.26
	6.5±2.87
	2.5±.58

	14
	3.06±.07
	8.03±.05
	27.08±.33
	70.75±2.5
	6.75±1.26
	13.5±1.26
	6.5±2.89
	2.5±.58

	21
	3.06±.05
	8.03±.06
	27.85±.29
	69.25±2.22
	6.25±.96
	14.75±.96
	6.75±3.30
	2.25±.96

	28
	2.99±.05
	7.98±.09
	27.05±.36
	70±3.16
	7±.2.16
	15.25±2.16
	6.25±4.57
	1.5±.58

	35
	2.86±.11
	8.18±.28
	27.90±.35
	66.75±3.59
	6.5±.2.08
	20.25±.2.22
	4.5±.2.38
	2±.82

	av.
	3.03±.08
	8.07±.13
	27.38±0.36
	70.25±2.82
	6.17±.1.45
	15.75±.2.93
	5.54±.3.57
	2.17±.75


* The mean difference is significant at the .05 level.

Hemoglobin (Hb) concentration of blood: 
Here Hemoglobin content was almost static pattern with the advancement of age. From table: 4.2 highest concentration was at 35 day (8.18±.28 gm %) and lowest concentration at day 28 (7.98±.09 gm %). Hb% was found in this study was 8.08±.09 at 0 day and 8.18±.28 and it was higher than the observation of the study of Faruque et al. (2005).

Similar findings were found in the observation of Melvis (1995), Kundu et al. (1993), Pravakaran et al. (1996) and Montes et al. (1983).

Packed Cell Volume (PCV): 
There was found no significant variation in case of PCV of birds with age difference. But it was found higher with the increased of age in the observation with the study of Faruque et al. (2005).
Differential Leukocyte Count (DLC): In this study, DLC was Lymphocyte 70.25%, Monocyte 6.17%, Heterophil 15.75%, Eosinophi 5.54%, and Basophil 2.17% on average (table 4.1). These findings were almost similar with the observations made by Melvis (1995), Kundu et al. (1993), Pravakaran et al. (1996) and Montes et al. (1983).
Biochemical Parameters of Broilers

Glucose Concentration of Serum: There was found no age influence on blood glucose concentration. It found significantly (p< 0.05) higher at day 7 and significantly (p< 0.05) lower at day 0. Average glucose level found 206.57±6.82 mg/dl. The present finding of glucose level is in close agreement with the finding of Prabhakaran et al. (1995) and contradicts with the findings of Kundu et al. (1993) where recorded that glucose level was increased with the advantages of age. 
Table: 4.2. Biochemical Parameters of Broilers

	Age

(day)
	Glucose concentration (mg/dl) (Mean±SE)
	TP concen-

tration 

(gm/L) (Mean±SE)
	Cholesterol Concen

tration

(mg/dl)
	Ca concen-

tration (mg/dl)
	P concen-

tration (mg/dl)
	SGOT concen-

tration 

(U/L)
	SGPT concen-

tration (U/L)

	0
	154.63±9.49
	28.70±5.39
	252.00±4.28
	9.05±.84
	4.66±.41
	219.53±6.43
	17.28±.71

	7
	237.33±6.39
	31.18±3.59
	194.03±3.02
	10.03±.92
	5.13±.49
	199.15±10.34
	16.80±1.27

	14
	209.13±7.66
	33.58±2.63
	175.33±4.31
	10.70±.74
	5.62±.38
	196.13±7.15
	18.45±.62

	21
	227.13±6.64
	32.58±1.67
	155.55±2.87
	11.53±.53
	5.97±.26
	195.43±3.95
	18.05±.46

	28
	195.80±9.05
	28.15±3.09
	130.93±4.31
	12.35±.51
	6.60±.29
	194.45±5.31
	16.83±.91

	35
	163.45±11.46
	21.80±.92
	112.53±3.36
	13.65±.74
	7.29±.29
	188.20±9.55
	17.40±1.29

	Av. (0-35)
	206.57±6.82
	29.46±1.41
	153.67±6.89
	11.65±.40
	6.12±.22
	194.67±3.15
	17.51 ±.41


Total Protein Concentration (TP) of Serum: The TP level of serum is shown in table 4.2. At day14 -21, it found highest level of TP of serum. Average TP level found 29.46±1.41 gm/L. But it contradicts with the observation of the study of Silva (2009), where lower level of TP was found at 20 day due to higher requirement for growth. Bowes (1989) recorded that in comparison to female broilers, male broilers had significantly lower (p<0.01) total protein levels at 20 days of age. 

Cholesterol Concentration of Serum: In this study average cholesterol concentration was found 153.67±6.89 mg/dl in serum of broilers that was shown in the table 4.2. In this study cholesterol values were inversely related to the advancement of age and difference were significant (p<0.05). This must be due to excess storage of cholesterol in the yolk sac. The present findings were similar with the Faruque (2005) but Furlan et al. (1999) reported that blood glucose was not affected by age or strain.

Calcium Concentration of Serum: The Calcium level was found lower at younger age that was increased gradually with age. The average Calcium level found 11.65±.40 mg/dl. These findings were totally supported with the study by Silva (2009) and Bowes (1989). 
Phosphorus Concentration of Serum: The average Phosphorus Concentration is 6.12±.22 mg/dl. Phosphorus level increased with the advancement of age showing positive correlation with calcium. These findings were similar with the findings of Silva (2009). The higher mineral level observed in the sera of 35-day old birds are probably due to the higher nutrient supply and to the more intense metabolism that commonly occurs at this age.

GOT concentration of Serum: The average GOT is shown in the table 4.2, Average GOT level of broiler sera, 194.67±3.15 U/L. Here highest concentration was seen at day 0 and lowest concentration at day 35. This negative correlation with age observed in this study has got similarity by the report of Bowes (1989).

GPT Concentration of Serum: The study showed a variable relationship of SGPT and age (table 4.2). The average SGPT concentration was 17.51±.41 U/L. Previous studies also give somewhat similar findings. Ross et al. (1976) reported that SGPT increased significantly with age but negative correlation with age was recorded by Bowes (1989).

Chapter 5

CONCLUSION

Although the present study was limited with few hematological parameters it may be concluded that the age of the broilers has effect on their hematological parameters. TEC, Cholesterol and SGOT level decreased with the increased of ages. Total Protein, minerals (Ca and P) level found increased in this study with the increased of ages. On the other hand Hb concentration, packed cell volume and Glucose level has no significant effect with age in this study. Evaluation of blood parameter is very important in case of commercial broilers. By evaluating the parameter we can prevent diseases that reduce the production. It will be helpful for a farmer to calculate ration by evaluate the blood parameter regularly. Detailed further research is necessary for future advancement.
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ABBREVIATON
SHORT FORM                    ELLABORATED FORM

ALP                                        Alkaline phosphate

AST                                        Asparate aminotransferase

Ck                                           Creatine kinase

CVASU                                  Chittagong Veterinary And Animal Sciences University.

DM                                         Dry matter.

DOC                                       Day old chicks.

DLC                                        Differential leukocyte count.


cm/sec                                    Centimeter per second

GGT                                       Gamma-glutamyl-transferase.               

GOT                                        Glytamic oxaloacetic transamilase.

GPT                                        Glytamic pyruvic transamilase.

Hb                                           Hemoglobin.

HCl                                         Hydro chloric acid.

IBD                                         Infectiou bursal disease.

LDH                                        Lactate dehydrogenase.

MCV                                       Mean corpuscular volume

MCH                                       Mean corpuscular hemoglobin

MCH                                       Mean corpuscular hemoglobin  Concentration..

NRC                                        National Research Council

m Eq/L                                    Milliequivelent per liter.

RBC                                        Red blood cell

TLC                                        Total leukocyte count

TEC                                        Total erythrocyte count

TP                                           Total protein.
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Figure 1: Collected Sample





Figure 2: Sample preparation for haematological test.





Figure 3: Blood Collected in WBC tube for DLC





Figure 4: Red Blood Cell
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Figure 5: Different WBC
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Figure 7: Micropipettes, Eppendorf tube and Centrifuge machine








Figure 8: Biochemical Auto Analyzer  
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