Estimation of glucose (glucose oxidase method)
Glucose is a simple sugar which is a permanent and immediate primary source of energy to all of the cells in our body. The glucose in blood is obtained from the food that you eat. This glucose gets absorbed by intestines and distributed to all of the cells in body through bloodstream and breaks it down for energy.
Body tries to maintain a constant supply of glucose for your cells by maintaining a constant blood glucose concentration. The concentration of glucose in blood, expressed in mg/dl, is defined by the term glycemia. The value of blood sugar in humans generally ranges from 70 - 100 mg/dl. Blood sugar levels are regulated by the hormones insulin and glucagon which act antagonistically. These two hormones are secreted by the islet cells of the pancreas, and thus are referred to as pancreatic endocrine hormones. When the blood glucose levels are high, insulin hormone secreted which causing liver to convert more glucose molecules into glycogen and when the blood glucose levels are low glucagon secreted and act on liver cells to promote the breakdown of glycogen to glucose and increases the blood glucose concentrations. Essentially blood glucose levels determine the time of secretion of these hormones. 
The blood glucose level is easily changed under the influence of some external and internal factors such as body composition, age, physical activity and sex. Diabetes is a disease related by the abnormal metabolism of blood sugar and defective insulin production. So blood sugar levels are an important parameter for the study of diabetes. The level of glucose circulating in blood at a given time is called as blood glucose level. The blood glucose level varies at different time on various part of the day. Hypoglycemia is a possible side effect of diabetes medications in which blood glucose level drops below 70mg/dl. In people with diabetes, the body doesn't produce enough insulin or respond to insulin properly. The result is that sugar builds up in the blood stream, damaging the body's organs, blood vessels and nerves. This condition in which too much sugar in the blood stream is called hyperglycemia.
Principle:
Glucose oxidase is an enzyme extracted from the growth medium of Aspergillus niger. Glucose oxidase catalyse the oxidation of Beta D- glucose present in the plasma to D glucono -1 ,5 - lactone with the formation of hydrogen peroxide; the lactone is then slowly hydrolysed to D-gluconic acid. The hydrogen peroxide produced is then broken down to oxygen and water by a peroxidase enzyme. Oxygen then react with an oxygen acceptor such as ortho toluidine which itself converted to a coloured compound, the amount of which can be measured colorimetrically. 
Procedure
    Preparation of Test: Pipette 0.1ml of blood into 1.8ml of sodium sulphate-zinc sulphate reagent in a centrifuge tube. Add 0.1ml of 2N Sodium hydroxide, centrifuge at 3000rpm for 5 minutes and take 0.5ml of supernatant in duplicate.
     Preparation of Blank: Take 0.5ml of distilled water.
    Preparation of Standard: Prepare standard concentration of glucose (200mg/dl), use 0.5ml of a range of glucose solutions (50mg/dl, 100mg/dl, 150mg/dl and 200mg/dl) suitably diluted from standard.
                 I.    50mg/dl - 125µl glucose standard + 375µl distilled water
                 II.  100mg/dl - 250µl glucose standard + 250µl distilled water
                 III. 150mg/dl - 375µl glucose standard + 125µl distilled water
                 IV.  200mg/dl - 500µl glucose standard 
 Add 5ml of the glucose oxidase reagent incubate for 1h at 37°C and read the extinction at 540nm against the reagent blank. If the absorbance reading of the sample is too high, dilute the supernatant which was obtained earlier, 2x with distilled water and repeat the subsequent step.

Estimation of haemoglobin
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Estimation of urea
Urea is the principal nitrogenous waste product of metabolism and is generated from protein breakdown.
It is eliminated from the body almost exclusively by the kidneys in urine, and measurement of its concentration, first in urine and later in blood, has had clinical application in the assessment of kidney (renal) function for well over 150 years.
Around the world, essentially the same method of urea analyses is used, but the result is expressed in two quite different ways [11]. In the US and a few other countries, plasma or serum urea concentration is expressed as the amount of urea nitrogen.

Although plasma or serum is used for the analysis, the test is still, somewhat confusingly, commonly referred to as blood urea nitrogen (BUN), and the unit of BUN concentration is mg/dL. In all other parts of the world, urea is expressed as the whole molecule (not just the nitrogen part of the molecule) in SI units (mmol/L). Since BUN reflects only the nitrogen content of urea (MW 28) and urea measurement reflects the whole of the molecule (MW 60), urea is approximately twice (60/28 = 2.14) that of BUN. Thus BUN 10 mg/dL is equivalent to urea 21.4 mg/dL.
Measurement of Blood urea nitrogen (BUN) alone is less useful in diagnosing kidney diseases because it’s blood level is influenced by dietary protein and hepatic function. But its diagnostic value improves with serum creatinine values. The urine urea nitrogen test (UUN) determines how much urea is in the urine to assess the amount of protein breakdown. The test can help determine how well the kidneys are functioning, and if the intake of protein is too high or low. 
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The rate of oxidation of NADH to NAD is measured at 340 nm over a limited urea concentration range and limited time period, and is proportional to the concentration of urea.

Estimation of cholesterol
Cholesterol is a steroid lipid, amphipathic in nature. It consistes of basic cyclopentano perhydro phenothrene nucleus. It is synthesized in liver from Acetyle CoA. It acts as a precursor for steroid hormones and vitamin D. The serum cholesterol exists in 2 forms. 
· D Form
· Free Form
The proteins present in the serum sample are first precipitated by adding FeCl3-CH3COOH reagent. The protein free filterate is treated with conc. H2SO4. In the presence of conc. H2SO4, cholesterol present in the serum gets dehydrated to form cholesterol 3, 5 diene in presence of excess H2SO4 and by the catalytic action of Fe3+ ions a red coloured complex is formed. The intensity of red colour is measured at 560 nm.
Reagents :
1. FeCl3-CH3COOH reagent (0.05%)–0.05gms of FeCl3 is dissolved in 100ml of aldehyde free CH3COOH.
2. conc. H2SO4
3. Cholesterol standard
4. Stock Solution-100mg of cholesterol is dissolved in 100ml of acetic acid.
5. Working standard Solution–4ml of stock solution is dissolved in (or) diluted to 100ml with FeCl3-CH3COOH solution. The concentration of standard is 0.04 mg/ml.
PROCEDURE :
STANDARDS :
1. Pipette ot 1-5 ml of standard solution in a series of testtubes.
2. The volume in each testtube is made upto 5ml with FeCl3-CH3COOH reagent.
3. 3ml of conc. H2SO4 is added to all the testtubes and mix well.
4. Standards are incubated for about 20-30 minutes at room temperature.
5. The intensity of standards is measured at 560 nm against blank.
BLANK :
5 ml of FeCl3-CH3COOH reagent, 3ml of H2SO4 are taken in a test tube, mixed well and used as a blank.
TEST :
1. In the centrifuged tube 0.1ml of serum and 10ml of FeCl3-CH3COOH reagents are taken, mixed well for 5 minutes and then centrifuged.
2. 5 ml of supernatant is collected and added with 3ml of H2SO4.
3. Test is incubated at room temperature to 20-30 Intensity is measured at 560nm against blank.
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Principle(of the kit used):

The Reagent used contains: Urcase, Glutamate Dehydrogenase, NADH, a-ketoglutaric
acid, buffers and stabilizers

1. Ureais hydrolyzed in the presence of urcase enzyme and water to yield ammonia
and carbon dioxide.

NH2 - CO-NH2 + H20__UREASE _ 2NH3 + CO2

The ammonia reacts with o-ketoglutaric acid and reduced nicotinamide adenine
dinucleotide (NADH) in the presence of glutamate dehydrogenase (GLDH) to yield
glutamic acid and nicotinamide adenine dinucleotide (NAD).

NH3+HOOC-(CH2)2-C0-COOH +NADH+H’__GLDH _, HOOC-(CH2)2-CH(NH2)
COOH+NAD™+H20

a-KETOGLUTARIC ACID GLUTAMIC ACID




