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LIST OF EXPERIMENTS
	S.No.
	Name  of the  Experiments

	Biochemistry

	1. 
	Laboratory safety and hygiene

	2. 
	Qualitative analysis of Sugar solution-General Procedure

	3. 
	Qualitative analysis of Lipid -General Procedure

	4. 
	Qualitative analysis of Protein -General Procedure

	5. 
	Separation of amino acids by circular paper chromatography

	6. 
	Preparation of Blood Plasma and Serum

	7. 
	Estimation of cholesterol by Zak’s method

	8. 
	Estimation of protein by Barford’s method

	9. 
	Estimation of creatinine

	               Human Physiology

	10. 
	Demonstration of direct agglutination reactions

	11. 
	Differential Count

	12. 
	Enumeration of Red Blood Corpuscles

	13. 
	Estimation of Haemoglobin content by Sahli’s method

	14. 
	Erythrocyte sedimentation rate – Wintrobe’s method

	15. 
	Packed cell volume

	16. 
	Red blood indices

	17. 
	Weber’s and Rinne’s test for auditory conduction

	18. 
	     Ishihara test for color blindness and Snellen’s chart for                       myopia and hyperopia


LABORATORY SAFETY AND HYGIENE


Many biochemical investigations carried out in the laboratory involve the use of various components such as tonic bio-chemicals, inflammable gases, solvents and compressed gases.  Potentially harmful biological samples, radio-isotopes, fragile glass ware, sharp objects and electrical equipment.


The term hazard means inherent potential of material used for experimentation that can cause damage to human health when handled improperly.  A high hazard does not imply a high risk while a low hazard does not mean a low risk.


Special care needs to be taken in disposing off toxic chemical waste and biological lab waste generated during course of experiment.


Depending upon the nature of experimental work in the lab the following potential hazard are identified.


Chemical hazard


Biological hazard


Physical hazard


Electrical and Mechanical hazard


There are other hazards that co-exist with above identified.


The lab experiments often involve more than one hazard at a time.

CHEMICAL HAZARDS


Chemical used in the laboratory present a variety of health and safety hazard.  The risk involved here may result from both storage and use.  They can be broadly classified into

i) Corrosive Chemicals:


These chemicals can cause injury to skin or to the body.

Eg: Phenol, Trichloro acetic acid, Strong acid and alkalies

ii) Toxic Chemicals


These agents can cause serious illness (or) death from exposure and relatively smell doses of chemical either by injection, inhalation or absorption through skin.

Eg: CO, KCN, Cynogen bromide etc.

iii) Flammable Chemicals


These materials generally have low flash point below 60◦C (The temperature at which the chemicals get ignited) and resulted in fire with the release of heat, soof and smoke.

Eg: Petroleum products, organic solvents and compressed and liquified gasses. 

iv) Highly Reactive Chemicals


These chemicals can detonate, explode or liberated poisonous gases upon exposure to light, air, water oxidizes and other materials.

Eg: Sodium, Ammonium nitrate.

v) Cryogens


These agents can cause cold burns, front bite and asphyxia

Eg: Liquid Nitrogen


It is mandatory to maintain a file of materials safety data sheet of hazardous substances used for experimental work in the laborator.

MSDS should provide,

· product identification

· precautionelly labeling

· physical and chemical characteristic

· known health hazard data

· guideline for handling

· transportation data and storage precautions

· emergency first aid procedure

· date of manufacture and batch

· name, address and total no. of manufacture.

PHYSICAL HAZARDS


These include fire, pressure, ionizing & non-ionizing radiation

a) Fire:

It is most potentially devastating emergency in a lab.  It may originate from wood, paper, clothes and inflammable liquid and gases.  It can also arise from improperly stored chemical liquids.

Based on nature and origin of fire four categories of fire have been identified.

Class A:


This type of fire originates from burning of cellulose materials such as paper, wood, rubber, PVC and plastics.  It can be extinguished by water.

Class B:


It arises from flammable gases and liquids. It can be extinguished by CO2 (or) foam type extinguished by CO2 or foam type extinguisher.

Class C:


This type of fire originates from energized electrical circuits and there in.

Class D:


Combustion of certain molecules results in class D fire.  They include Na, Al and Mg.

PRESSURE:


Potential hazards due to high or low pressure systems used in labs are from the use of gas cylinders, pressure vessels, poor quality flash evaporators, which may result in explosion or implosion.

IONIZING RADIATION:


Ionizing radiation includes radiations arising from radio isotopes used in traces technique such as α, β, γ radiation α-emitters have been rarely used in the laboratory. Many of the isotopes include β-emitters


Eg: Soft β-emitters ​​​                 3H and 14C

                Hard β-emitters ​​​               35S and 32P

                γ emitter


125I, 131I and 60CO

NON-IONIZING RADIATION:


It is caused by electromagnetic radiation which damage human health at a certain rate of exposure.


Eg: Ultraviolet (200-320)nm, ELF(External Low Frequency), magnetic fields, static magnetic field, microwaves.

BIOLOGICAL HAZARDS:


Micro organisms causing biohazard encompass bacteria, Chlamydia, rickettsiae, mycoplasma, protozoans, fungi and viruses.  Improper handing can cause infectious diseases.


It is caused by inoculation, inhalation and ingestion.  All specimens of human and animals origin should be regarded and handled as potentially infection.  These include blood and blood products, urine, faeces, amniotic fluids tissue sample and cell lines.

ELECTRICAL AND MECHANICAL HAZARD:


Electrical hazards arise due to the improperly grounded laboratory equipment.  Improper wiring or cable and insulation may lead to electrical hazard.  Other hazards include use of extension cards, heating elements power sockets and DC power supply units for electrophoresis.

STANDARD OPERATING PROCEDURE:

1. Comply with warming signs and labels, while working in the lab.

2. Know the location of material safety data sheet.

3. Lab coats must be worn while handling tonic, corrosive materials.

4. Appropriate eye protection should be kept at all time.

5. Always wash hand with soap after working with chemicals.

6. Do not smell, shift or taste any chemicals.

7. No smoking in any area of laboratory

QUALITATIVE ANALYSIS OF SUGAR MIXTURE

GENERAL REACTIONS FOR CARBOHYDRATES
	S.No
	Experiment
	Observation
	Inference



	1
	SOLUBILITY TEST:

Solubility of the given sugar is noted
	Soluble in Water

Insoluble in Water
	Presence of Carbohydrates

Absence of Carbohydrates

	2
	MOLISCH’S TEST:

Add 2 drops of Molisch’s reagent 15% 1-Naphthanol in alcohol to about 2 ml of test solution and mix well.  1 ml of Conc. Sulphuric acid is added along the sides of the test tube.
	A red violet ring is formed at the junction of two lipids.

No characteristic change
	Presence of Carbohydrates

Absence of Carbohydrates

	3
	IODINE TEST:

To 2 ml of sugar solution add equal volume of iodine solution
	Appearance of deep blue colour

No characteristic colour change
	Presence of Polysaccharides

Absence of Polysaccharide

	4
	BENEDICT’S TEST:
To 2ml of sugar solution add equal volume of Benedict’s reagent and boil for 5 min in a water bath.  Cool the solution
	Formation of red yellow or green colour precipitate

No characteristic colour (or) precipitate is obtained
	Presence of reducing sugar

Absence of reducing sugar

	5
	FEHLING’S TEST:

To 2 ml of sugar solution equal volume of Fehling’s A and B are added and heated in a water bath for 5 min and cool it
	Formation of yellow (or) brownish red colour precipitate

No characteristic colour or precipitate is obtained
	Presence of reducing sugar

Absence of reducing sugar

	6
	BARFORD’S TEST:

To 2 ml of sugar solution add equal volume of barford’s solution and heat in water bath
	Formation of brick red precipitate

No characteristic colour precipitate is obtained
	Presence of monosaccharides

Absence of monosaccharides

	7
	SELLIWANOFF’S TEST:

To 2 ml of selliwanoff reagent add 2 drops of test solution and heat the mixture to just boiling
	Appearance of deep red colour (cherry red colour)

No characteristic colour is obtained
	Presence of ketose sugar

Absence of ketose sugar

	8
	BIAL’S TEST:

To 2 ml of the given solution add equal volume of Bial’s reagent and heat in water bath and cool it.
	Appearance of green colour precipitate

No characteristic colour or precipitate is obtained
	Presence of pentose sugar

Absence of pentose sugar

	9
	OSAZONE’S TEST:

To 2 ml of sugar solution 0.5 g of phenyl hydrazine hydrochloride 1 gm of sodium acetate & ten drops of glacial acetic acid is added and heated in a boil water bath for half-an-hour.  Allow it to cool slowly to examine the crystal under microscope


	Yellow needle shaped crystal within 3-5 mins.

Yellow needle shape crystal within 8-12 mins

Absence of crystal formation
	Presence of Fructose in confirmed

Presence of glucose is confirmed

Absence of glucose & fructose


Result:

The given sugar sample is
QUALITATIVE ANALYSIS OF LIPID
GENERAL REACTIONS FOR LIPIDS
	S.No
	Experiment
	Observation
	Inference



	1
	SOLUBILITY TEST:

The oil is tested for solubility with 
a) 2ml of water 

b) 2ml of ethanol

c) 2ml of chlorform 
	Insoluble in Water
Sparingly soluble 

Soluble in Water


	This shows the solubility of oil in non – polar solvents 

	2
	EMULSIFICATION TEST :
The oil is tested with 

a) 5ml of water 

b) 5ml of bile solution 

c) 5ml of surf solution 
	Oil forms a temporary emulsion 

Stable emulsion 

Stable emulsion detergent 
	The oil doesn’t reduce the surface tension of water but increase the surface tension and surface area of detergent and in bile salt decrease 

	3
	ACROLEIN TEST:
To a pinch of potassium bisulphate in a dry test tube 4 drops of oil is added and heated gently 
	Pungent smelling fumes arises from the test tube 
	Presence of triglycerides 

	4
	SAPONIFICATION TEST :
To 5ml of oil add 10% of alcoholic KOH. Place the testtube in boiling waterbath for 15-20 mins.
	The test sample goes into the solution which upon shaking results in foaming due to formation of soap
	Liberated fattyacids are precipitated as salts.

	5
	TEST FOR UNSATURATION :
To 3 drops of oil add 3 ml of ethanol and mix well. Then add 4 % of alcoholic bromine solution until bromine decolourises.
	Decolourisation of bromine water 
	Presence of unsaturated fatty acids 

	6
	TEST FOR CHOLESTEROL :
To a small amount of oil added 2 ml of cholesterol then add equal volume of concentrated sulphuric acid along the sides of the test tube.

	Upper brown layer and lower yellow layer is formed 
	Presence of Cholesterol is confirmed.


Result:

The given oil has the following
GENERAL PROCEDURE FOR QUALITATIVE ANALYSIS OF PROTEIN

	S.No
	Experiment
	Observation
	Inference



	1
	Ninhydrin Test:

To 1ml of given solution add 2 drops of freshly prepared 0.2% solution of Ninhydrin and heat it
	Blue colour develops

No blue colour develops
	Presence of amino acid

Absence of amino acid

	2
	Biurt Test:

To 2 m1 of solution add 1 ml of 40% NAOH and 1 or 2 drops of 1% CuSO4 solution
	Violet colour develops

No violet colour develops
	Presence of peptide linkage

Absence of peptide linkage

	3
	Xanthoproteic Test:

To 2 ml of protein solution carefully add 1 ml of Conc. HNO3 boil, cool and excess of 40% NaOH is added
	A white precipitate which changes yellow on heating and develops to orange on addition of NaOH.

No white precipitate
	Presence of aromatic amino acid

Absence of aromatic amino acid

	4
	Sakaguchi Test:

To about 2 ml of protein solution add 1 ml of 5% NaOH and 2 drops of alcoholic α-Napthanol and cool.  Add few drops of bromine water
	ntense red colour develops.
No red colour develops.
	Presence of guanidino glycoprotein (argentine)
Absence of guanidino glycoprotein.

	5
	Ehrlich’s Test:

To 1 ml of Ehrich’s reagent add 1 ml of test solution and heat it.
	Red colour appears.

No red colour appears
	Presence of Tryptophan

Absence of Tryptophan.



	6
	Sulphur Test:

To 2 ml of test solution add 2 ml of 40% NaOH and 10 drops of lead acetate solution.  Boil for a minute and cool it.
	A brown or black precipitate is formed.

No brown or black

Precipitate is formed.
	Presence of Sulphur containing amino acid.

Absence of Sulphur containing amino acid.

	7
	Molisch’s Test:

To 3 ml of test solution add 1 ml of Molisch’s reagent and then concentrated sulphuric acid is added along sides of test tube.
	A violet ring is formed at the junction of two lipids.

No violet ring is formed.
	Presence of glycoprotein.

Absence of glycoprotein.

	8
	Bolling’s Test:

2 ml of the test solution add 0.5 ml of NaOH, 0.5 ml of glycin and 0.1ml of sodium nitro prusside.  Shake after each addition.  Place it in a waterbath at 37 to 40◦ C for 15 mins.  Add 1 ml of conc.HCl.  Shake well and allow it to stand for 15 minutes at room temperature
	A bluish green colour is formed.
No bluish green colour is formed.
	Presence of phenyl alamine.
Absence of phenyl alamine.



	9
	Paull’s Test:

1 ml of sulphanilic acid was mixed with 2 ml of test solution and cooled in ice.  Add 1ml of 5% NaNO3 solution, cool for 5 minutes and then add 2 ml of 1% sodium carbonate solution.
	Red colour developed

No red colour developed.
	Presence of histidine.

Absence of histidine.


RESULT:

The given sample consist of the following substance 

SEPARATION OF AMINO ACID BY CIRCULAR PAPER CHROMOTOGRAPHY

AIM:


To separate and detect the amino acid by circular paper chromatography.

PRINCIPLE:


Paper chromatography is a miniature counter current distribution system ascends on the nick and spread circularly over the horizontal circular filter paper by capillary action.  Since the solvent is kept at the bottom of the chamber, the wick pulls the solvent upwards by capillary action.


The hydrophilic solvent act as the stationary phase and the other act as the mobile phase.

REAGENTS REQUIRED:

NINHYDRIN REAGENT:


200 mg of Ninhydrin in 99 ml of acetone in 1 ml of acetic acid.

SOLVENT SYSTEM:


Isobutanol, acetic acid and water in the ratio 4:1:5.

STANDARD AMINO ACID:


Prepare 2 mg/ml of individual amino acid solution using distill water.

PROCEDURE:


A circular whatmann number one filter paper was cut into the diameter of 5 inches. A thin circle with a pencil is drawn with 1 inch diameter.  The paper is divided into four equal parts, 3 parts for known amino acid and 1 part for unknown amino acid.  Amino acid were spotted carefully using capillary tubes.  The centre of that paper is kept saturated with the solvent system.  In the mean time paper is kept horizontally over support with the wick dipped into the solvent system.  This arrangement was kept undisturbed for one hour and then the paper is taken out and dried. 


Paper is sprayed with Ninhydrin reagent, dried and then it is observed.  The Rf value is calculated to find out the unknown amino acid.



Distance traveled by the amino acid


Rf  = ______________________________________



Distance traveled by the solvent.

CALCULATION:



Distance traveled by the amino acid


Rf = ______________________________________



Distance traveled by the solvent.

Distance traveled by the solvent = _________

Rf value of amino acid I
 = __________

Rf Value of amino acid II
 = __________

Rf Value of amino acid III
 = __________

Unknown calculation

Rf Value of unknown Band
 I
= ___________

Rf Value of unknown Band II
= ___________

RESULT:


The Amino acid present in unknown is ___________ and ______________.

PREPARATION OF BLOOD PLASMA AND SERUM

Introduction

Blood plasma is the liquid component of blood, in which the blood cells are suspended. It makes up about 60% of total blood volume. It is composed of mostly water (90% by volume), and contains dissolved proteins, glucose, clotting factors, mineral ions, hormones and carbon dioxide (plasma being the main medium for excretory product transportation). Plasma is the supernatant fluid obtained when anti-coagulated blood has been centrifuged. The blood is mixed with an appropriate amount of anticoagulant like heparin, oxalate or ethylenediaminetetraacetic acid (EDTA). This preparation should be mixed immediately and thoroughly to avoid clotting. Blood serum is blood plasma without fibrinogen or the other clotting factors. Serum is clearer than plasma because of fewer proteins. Proteins are  ometimes considered as interfering substances in some tests as they react with the reagent and thereby yield inaccurate results. Serum is the preferred specimen in clinical testing as the interference that may be caused by a plasma specimen because of the presence of an anticoagulant, is eliminated. Process samples as soon as possible. If storage is necessary prior to processing, store the blood at room temperature, shielded from light, and on a rocker. DO NOT refrigerate the cells. 

Blood Plasma Preparation

Materials and Equipment

·  Human blood sample.

·  Vacutainer tubes containing anticoagulant (e.g. BD Vacutainer plastic EDTA tube, 10 ml) 

·  Serological pipettes of appropriate volumes (sterile)

·  Centrifuge tubes

·  Cryovials

·  Benchtop centrifuge (NOT refrigerated) with swing-out rotor and appropriate carriers

Procedure

1. Draw blood into vacutainer tube(s) containing ~1.8 mg K2EDTA per ml blood (may vary depending on manufacturer). Be sure to draw the full volume to ensure the correct blood-toanticoagulant ratio.

2. Invert vacutainer tubes carefully 10 times to mix blood and anticoagulant and store at room temperature until centrifugation.

3. Samples should undergo centrifugation immediately. This should be carried out for a minimum of 10 minutes at 1000-2000 RCF (generally 1300 RCF) at room temperature 

4. This will give three layers: (from top to bottom) plasma, leucocytes (buffy coat), erythrocytes.

5. Carefully aspirate the supernatant (plasma) at room temperature and pool in a centrifuge tube. Take care not to disrupt the cell layer or transfer any cells.

6. Inspect plasma for turbidity. Turbid samples should be centrifuged and aspirated again to remove remaining insoluble matter.

7. Aliquot plasma into cryovials and store at –80 °C. Ensure that the cryovials are adequately labeled with the relevant information, including details of additives present in the blood.

Blood Serum Preparation

Materials and Equipment

·  Human blood sample.

·  Vacutainer tubes (containing either no additive or a clot activator)

Clot activator and silica gel.

·  Serological pipettes of appropriate volumes (sterile)

·  Centrifuge tubes

·  Cryovials

·  Benchtop centrifuge (NOT refrigerated) with swing-out rotor and appropriate carriers

Procedure

1. Draw whole blood into vacutainer tube(s) containing no anticoagulant. Draw approximately 2 ½ times the volume needed for use e.g. 10 ml blood for 4 ml serum.

2. Incubate in an upright position at room temperature for 30-45 min (no longer than 60 min) to allow clotting. If using a clot-activator tube, invert carefully 5-6 times to mix clot activator and blood before incubation.

3. Centrifuge for 15 min at manufacturer’s recommended speed (usually 1000-2000 RCF). Do not use brake to stop centrifuge.

4. Carefully aspirate the supernatant (serum) at room temperature and pool into a centrifuge tube, taking care not to disturb the cell layer or transfer any cells. Use a clean pipette for each tube.

5. Inspect serum for turbidity. Turbid samples should be centrifuged and aspirated again to remove remaining insoluble matter.

6. Aliquot into cryovials and store at –80 °C. Ensure that the cryovials are adequately labeled with the relevant information, including details of additives

ESTIMATION OF CHOLESTROL BY ZAK’S METHOD

AIM:
To estimate the amount of cholesterol in the given test solution.

PRINCIPLE:

Cholestrol is oxidized by acidic solution of ferric chloride which forms a red coloured complex on subsequent addition of sulphuric acid.

REAGENTS REQUIRED

1. FeCl3 (Stock Solution):

Dissolve 800 mg of FeCl3  in 100 ml of glacial acetic acid.

2. Ferric Chloride – Diluting Agent

8.5 ml of stock solution is made up to 100 ml with glacial acetic acid.

     3. Cholesterol Standard:
250 mg of cholesterol is dissolved in 2:1 chloroform ether mixture and made up to 100 ml with glacial acetic acid.

4. Working standard:

12.5 ml of stock solution is made up to 250ml with glacial acetic acid. 
( 31.25mg of chol./250ml)
PROCEDURE:


Pipette out standards in the range of 0.2, 0.4, 0.6, 0.8, 1 ml into a series of tube and made upto 2.5 ml of Ferric Chloride diluting reagent.  The tubes are then kept in a ice bar for 10 mins and then 2 ml of Conc.Sulphuric acid is added to all the tubes.  The tubes are allowed to stand for 5 mins and colour developed is measured colorimetrically at 540 nm.  A standard graph is drawn.

TABULATION :

	S. No
	Particulars
	B
	S1
	S2
	S3
	S4
	S5
	T1
	T2

	1
	Volume of Working Standard solution (ml)
	-
	0.2
	0.4
	0.6
	0.8
	1
	-
	-

	2
	Concentration of  working standard (μg)
	-
	25
	50
	75
	100
	125
	-
	-

	3
	Volume of test solution (ml)
	-
	-
	-
	-
	-
	-
	0.5
	0.5

	4
	Volume of diluted reagent FeCl2 (ml)
	1.0
	0.8
	0.6
	0.4
	0.2
	-
	0.5
	0.5

	5
	Volume of Concentrated Sulphuric Acid.
	2 ml

	6
	Optical Density ( at 540 nm)
	
	
	
	
	
	
	
	


CALCULATION:


________ Optical density corresponds to _________ of protein 

          _________ of unknown solution contains _________ of protein



Therefore for 100 ml = 

RESULT:

The amount of cholesterol present in a given solution is __________

Normal Value : 
Total cholesterol
Desirable    < 200 mg/dl

Borderline high   200 – 239 mg/dl

High > 239 mg/dl

ESTIMATION OF PROTEIN BY BARFORDS METHOD

AIM:

To estimate the amount of protein in the given sample.

PRINCIPLE:

Protein involves in the non covalent binding of the dye brilliant blue the dye reacts with arginine and also slightly with lysine, histidine and aromatic aminoacid present in protein. generally the dye is pale red in its free form and turns blue when it binds to a protein.

REAGENTS:

Stock standard 
BSA DISSOLVE 100mg of BSA and make upto 100 ml with phosphate buffered saline.(CONCENTRATION:1mg per ml)
Working Standard:

5ml of the stock is dissolved diluted to 100ml with Pbs (CONCENTRATION:

5mg per 100 ml)
COMASSIVE BRILLIANT BLUE:

Dissolve 100 mg of commasive blue in 250 in 50 ml of 95% ethanol,100ml of conc orthophosphoric acid and the volume is made upto 200 ml with distilled water store in amber bottles

PROCEDURE:

Pipette out standards in the range of 0.2,0.4……1ml into series of tubes ad is made upto 4ml with water. Then 1 ml of dye is added  and allowed to stand for 10 min and the colour developed is read colorimetrically at 550nm.A standard graph is plotted with conc. on X axis and optical density on Y axis.

TABULATION :

	S. No
	Particulars
	B
	S1
	S2
	S3
	S4
	S5
	T1
	T2

	1
	Volume of Working Standard solution (ml)
	-
	0.2
	0.4
	0.6
	0.8
	1
	-
	-

	2
	Concentration of  working standard (μg)
	-
	10
	20
	30
	40
	50
	-
	-

	3
	Volume of test solution (ml)
	-
	-
	-
	-
	-
	-
	0.5
	0.5

	4
	Volume of water(ml)
	4
	3.8
	3.6
	3.4
	3.2
	3.0
	3.5
	3.5

	5
	Volume of Dye (ml)
	1 ml

	6
	Optical Density ( at 550 nm)
	
	
	
	
	
	
	
	


CALCULATION:


________ Optical density corresponds to _________ of protein 

          _________ of unknown solution contains _________ of protein



Therefore for 100 ml = 

RESULT:

Thus the amount of protein present in 100 ml of given solution is…..

NORMAL VALUE:

Total protein:6.0–8.0 grams per deciliter (g/dL)

Albumin-3.5-5 g/dl

Globulin-2.3-3.5 g/dl

Fibrinogen-200-400 mg/dl

Albumin/globulin ratio:Greater than 1.0
ESTIMATION OF CREATININE IN URINE
 AIM:

To estimate the amount of creatinine present in the given urine sample.

PRINCIPLE:


Creatinine was determined in dilute urine employing safest reaction, which result in the production of red creatinine picrate after the addition of an alkaline picrate solution.

 REAGENT USED:

(i) Picric acid 0.04, 9.16gm picric acid was dissolved in 1litre of water.

(ii) Sodium hydroxide 0.75N
(iii) Stock Standard : Dissolve 1gm of pure dry creatinine in 0.1N Hcl and made upto1 litre with 0.1Hcl

(iv) Working Standard : 5 ml of stock standard was diluted to 100ml with 0.1N Hcl ( 5mg/ml)

(v) Preparation of sample: 1ml of urine is diluted to 100ml with water. 
PROCEDURE:

Pipette out standards in the range of 0.5,1.0……1ml into series of tubes ad is made up to 3ml with water. Then 1 ml of picric acid and 1ml of 0.75N Sodium Hydroxide is added   and allowed to stand for 10 min and the colour developed is read colorimetrically at 550nm. 1ml of urine filtrate is taken as the test solution and treated similarly. A standard graph is plotted with conc. on X axis and optical density on Y axis.

TABULATION :

	S. No
	Particulars
	B
	S1
	S2
	S3
	S4
	S5
	T1
	T2

	1
	Volume of Working Standard solution (ml)
	-
	0.5
	1.0
	1.5
	2.0
	2.5
	-
	-

	2
	Concentration of  working standard (μg)
	-
	25
	50
	75
	100
	125
	-
	-

	3
	Volume of test solution (ml)
	-
	-
	-
	-
	-
	-
	1
	1

	4
	Volume of water(ml)
	3
	2.5
	2.0
	1.5
	1.0
	0.5
	2
	2

	5
	Volume of Picric acid  (ml)
	1 ml

	6
	Volume of 0.75N Sodium Hydroxide ( ml )
	1ml 

	7
	Optical Density ( at 540 nm)
	
	
	
	
	
	
	
	



CALCULATION:


________ Optical density corresponds to _________ of protein 

          _________ of unknown solution contains _________ of protein



Therefore for 100 ml = 

RESULT:

Amount of creatinine present in 24hours urine sample is 
NORMAL VALUE:  0.5 – 2.0 g/ day
DEMONSTRATION OF DIRECT AGGLUTINATION REACTIONS

AIM


To demonstrate direct agglutination reaction and determine the human blood group antigens.

PRINCIPLE


Antibodies interact with multivalent particulate antigen resulting in cross linking of particulate antigen.  This cross linking of particulate antigen and antibody eventually leads to clumping or agglutination.  Tumor erythrocytes possess surface glycoprotein.  Antigen A or B and AB that agglutinates in the presence of specific anti A or anti B antiserum integrating the presence of respective antigen.  The diagnostic test forms the basis of ABO blood grouping in humans.

REAGENTS:

1. Antibody (IGM-Monoclonal) 
2. Surgical spirit and cotton.

PROCEDURE:

2. Place a clean glass slide on a white ceramic tail mark out two areas on the slide and label as A and B.  Clean the tip of left hand ring finger using a sterile lancet (with surgical spirit) or a 22gm sterile needle.  Prick the tip of the left hand ring finger and transfer 2 drops of blood separately on the mark areas.  Stop the bleeding at the site of the needle prick by pressing a cotton swarp.  Dip in surgical spirit.

3. Immediately add a drop of anti A and anti B Antibodies separately onto the blood groups and mix with a plastic prink.  After 20 minutes observe the agglutination (reaction to identify the blood group)

CAUTION:
1. Do not reuse the used lancet or 22g needle.

2. Destroy the needle and lancet immediately after use.

INTERPRETATION OF TEST RESULTS:


Agglutination of erythrocytes indicates the result.

RESULT: The given blood group is identified as _______________
DIFFERENTIAL COUNT 
AIM: 

To determine the  relative propotion of white blood cells.

MATERIALS REQUIRED:

i. Sterilized needle

ii. Microscope needle

iii. Distilled water 

iv. Compound Microscope

v. Wrights stain

Procedure:

The finger tip is pricked  with a Sterilized needle. The first drop of the blood is wiped away.the second drop is taken to the end of the clean slide the slide is placed on the smooth surface and held steadily with the help of left hand.the second slide is drawn at 45. drawing angle in the front of the drop of the blood.

A thin film of blood is made.Few drops of wrights stain is added along the film and left for few min.the slide is covered with petridish to prevent drying few drops of distilled water is added and the slide is made to mix with stain.it is left for 10 min and the stain is drained off with water In the longitudinal strip WBC are counted from top to bottom 100-200 WBC are counted.each type of WBC is noted on the paper and the percentage is calculated.
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1) neutrophil, 2) monocyte, 3) basophil, 4) lymphocyte, 5) eosinophil.

Result:

Thus the relative propotion of the WBC cells have been determined

    * Neutrophils: 40% to 60%

    * Lymphocytes: 20% to 40%

    * Monocytes: 2% to 8%

    * Eosinophils: 1% to 4%

    * Basophils: 0.5% to 1%

    * Band (young neutrophil): 0% to 3%   
ESTIMATION OF HAEMOGLOBIN CONTENT BY SHALIS METHOD:

AIM:

To estimate the amount of hemoglobin present in the blood

SAMPLE:whole blood

PRINCIPLE:

20 cubic mg blood with N|10 Hcl and the mixture is diluted with water so that the colour  may match solution of acid hhematin or coloured glass of similar type

APPARATUS REQUIRED:

i) Sahli’s pipette
ii) Haemoglobinometer: It consists of graduated tube called a dilutant tube.One side of it is graduated tube for  present reading on the other side far from reading on the other side a standard colour glass was placed for comparison.
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PROCEDURE:

The graduated tube is cleaned and filled with N|10  Hcl  upto the mark . the pipette is cleaned and allowed to dry  completely .the finger is pricked with sterilized pin. So as to allow the blood to be sucked up the end of the pipette is carefully  wiped and the blood is transferred to a diluting tube.the solution is diluted drop by drop by mixing the solution with the stirring rod until it matches the standard colour.mark at the lower end of meniscus at the top of liquid column

Interpretation of the results:

Heam portion of hemoglobin is a porphyrin type pigment and contains iron.




Types of Hemoglobin:




RESULT:

The amount of haemoglobin present in the blood…..g/dl
Normal Value:

·  Newborns: 17-22 gm/dl

·  Children: 11-13 gm/dl

·  Adult males: 14-18 gm/dl

·  Adult women: 12-16 gm/dl

·  Men after middle age: 12.4-14.9 gm/dl

· Women after middle age: 11.7-13.8 gm/dl

ERYTHROCYTE SEDIMENTATION RATE

WINTROBES METHOD

METHOD: Wintrobes Method

PRINCIPLE :

Erythrocyte Sedimentation Rate (ESR, Sed Rate, Sedimentation Rate) is a laboratory blood test that indirectly measures the degree of inflammation in the body. It measures the rate of settling or sedimentation of red blood cells (erythrocytes) in a tall, thin tube of blood collected from a patient.

Proteins produced during inflammation cause erythrocytes to move close together and stack up in a group. When red blood cells are in group, they become heavier (denser) so they settle faster. The further erythrocytes settle and the faster they fall, the higher is the value of ESR. ESR blood test result is reported as how many millimeters of plasma (clear, yellowish fluid component of the blood) are present at the top of the thin tube in one hour.

REAGENTS REQUIRED :

i) Wintrobes tube 

ii) Anticoagulant : EDTA 

Wintrobe’s Sedimentation Rack :

[image: image6.png]



PROCEDURE:

1. Withdraw 2ml of venous blood with a dry sterile syringe and place it in Wintrobes bottle

2. Mix gently and throughly with the help of a capillary pipette.

3. Place the tube exactly in the vertical position in the rock and wait for 60 min

4. At the end of an hour record the level of erythrocyte column.

INTERPRETATION 

ESR blood test helps in the diagnosis of conditions associated with acute and chronic inflammation such as infections, cancers, and autoimmune diseases. Although ESR blood test can tell that there is inflammation in the body, it cannot tell what condition or disease is causing the inflammation. Doctors use ESR blood test result in conjunction with other clinical findings, laboratory test results, and the patient’s health history in diagnosing the disease of a patient.

There are many conditions that may cause inflammation and increase ESR: rheumatoid arthritis, lupus, anemia, endocarditis, kidney diseases, osteomyelitis, tuberculosis, syphilis, thyroid disease, rheumatic fever, systemic body infection, giant cell arteritis, pregnancy, multiple myeloma, polymyalgia, vasculitis, and other inflammatory diseases.

There are also conditions that result in lower-than-normal ESR: sickle cell anemia, polycythemia, blood hyperviscosity, low plasma protein due to certain diseases, decreased blood fibrinogen levels (hypofibrinogenemia), and congestive health failure.

RESULT:

The erythrocyte sedimentation rate of the given blood sample  is…..

NORMAL RATE ;

For men: 0 -9 mm/hr

For women: 0 -15 mm/hr

PACKED CELL VOLUME

METHOD : WINTROBES METHOD

PRINCIPLE:


When anti coagulated blood is centrifuged the RBC’s which are heavier then the WBC’s and platelets settle at the bottom .This red blood cells column is called haematocrit

SAMPLE : Anticoagulated body
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PROCEDURE: 

1.Wintrbes tube is 110 mm long tube with an internal pores of 3 mm diameter .It Is graduated form 0-100 mm on one side and from 100-0 mm on the other side for PCV.

2. fill the wintrobes haematocrit tube upto 100 mark with anticoagulated with the help of Pasteur pipette.

3. centrifuge the tube for 30 mind at 2500 rpm till the packing is complete.

4.read the packed cell volume directly from the  graduated given on the tube & express the result in percentage.

Clinical significance:

Decreased in pcv indicates anemia increase in PCV may be due to the decrease oxygen supply .it may also increase due to dehydration.
Interpretation:

 Haemoglobin is a red pigment present in all walls of RBC . It is a respiratory filament that combines with O2 to form  oxyhaemoglobin, it carries oxygen to the tissues.Decreased concentration below normal value leads to anaemia. Haemoglobin vales are lower in women and children, than in men. The value also gets decreased during pregnancy. Increased haemoglobin concentration can occur due to thalassemia.

Result:

The packed cell volume of the sample is………

Normal Value :

 Male      41 – 50 % ( Average 47 % )

 Female  36- 44 %   ( Average 40 % )

RED BLOOD INDICES

MEAN CORPUSCULAR VOLUME (MCV):

It is the average volume of single red blood cells and it is expressed in cubic microns

PCV-36%

RBC- 4.5 million cells/cubic litre
MCV  = PCV/RBC*10
= 36/4.5*10
= 80 cu. Micron

NORMAL VALUE: 87 – 92 cu .mic

If MCV is less than 78 then it is micro-cubic anemia. If the value is more than 94, it is macrocubic anemia

MEAN CORPUSCULAR HAEMOGLOBIN (MCH):
It is the average haemoglobin content of red cell. It is expressed as micrograms or pictograms.
Hb = 12.5 g/dl

RBC = 4.8 million cells/ cubic litre 

MCH  = Hb/RBC*10


= 12.5/4.8 * 10


= 25 Pg

 Normal value :28-32 pg

A figure less than 27 picogram indicates hyperchronic anaemia

MEAN CORPUSCULAR HAEMOGLOBIN CONCENTRATION (MCHC):

It is an expression of the average the concentration per unit volume of packed red cell. 
It is expressed in g/dl or in %

Hb  = 12.5g/dl

PCV = 44 %

MCHC = Hb/PCV * 100


 = 12.5/44 * 100


 = 28.57 %
Normal Value : 32.35 %

COLOUR INDEX:
This is used to compare the mean  Hb content of patients single red cell with accepted Hb content of single normal red cell
CI= haemoglobin content expressed in % of normal
total RBC content expressed in % of normal.

Hb = 12.5 g %

RBC = 4.8 million cells / cubic litre

CI = % Hb  X 100

       % RBC 

% Hb = obtained Hb/ Normal Hb * 100

= 12.5 / 14.8 * 100 = 85.271 %

% RBC = obtained RBC/ Normal RBC * 100


 =  94 *10 -4   %

CI = 85.27/ 94 = 0.91 %

Result:

The colour index of the given sample is 0.91 %
Normal value-0.98-1%

WEBER’S AND RINNE’S TEST FOR AUDITORY CONDUCTION 
AIM :

 To determine the sensitivity of person’s sense of hearing by weber’s test and rinee test.
APPARATUS REQUIRED:

Tuning fork – 256HZ/512HZ

THEORY:

RINNE TEST:

Although no replacement for formal audiometry a quick screening test can be made by complementing the weber test with rinne test. The rinne test is used in cases of unilatrel hearing loss and establishes which ear has the greater bone conduction combined with the patient perceived hearing loss, it can be determined if the cause is sensorineural or conductive.

WEBER TEST :

The weber test is a quick screening test for hearing. It can be used for detecting conductive hearing loss and unilateral sensorineural hearing loss. The test is normal after Ernst Heinrich Weber. 

In the Weber test a vibrating tuning fork (either 25Hz to 512 Hz) is placed in the middle of fore head equidistant from the patients ears. The patient is asked to report in which ear, the sound is heard equally loud in both ears. However a patient with symmetrical hearing loss will have same findings. There is diagnostic utility only in asymmetric hearing loss.

PROCEDURE:

RINEE’S TEST :
i. Although test compares air and bone conduction hearing .

ii. Strike a 512Hz tuning fork softly.

iii. Place the vibrating tuning fork on the base of the mastoid bone.

iv. Ask client to tell you when the sound is no  longer heard 

v. Note the time interval and immediately move the tuning fork to the auditory meatus

vi. Ask the client to tell you what the sound is no long heard   

vii. Note the time interval and findings 

a) Normal hearing clients will not air conduction twice as long as bone conduction 
b) With conductive hearing loss , bone conduction sound is heard longer than or equally as long as air conduction

c) With sensorineural hearing loss, air conduction is heard longer than bone conduction is affected ear, but less than 2:1 ratio.

WEBER’S TEST :

i. Strike a 512 Hz tuning fork softly

ii. Place the vibrating fork on the middle of the client head

iii. Ask client if the sound is heard better in one or the same in both ears

a) If hearing is normal, the sound is symmetrical with no laterlisation.

b) Sound localize towards the poor ear with a conductive loss

c) Sound localize towards the good ear with sensorineural hearing loss.

RESULT :

 Thus the sensitivity of a person’s sense of hearing is tested in right and left ear.

ISHIHARA TEST FOR COLOUR BLINDNESS AND SNELLENS CHART FOR MYOPIA AND HYPEROPIA
AIM:

To find the visual response of the patient by behavioral ability to resolve fie image details.

Apparatus required:

1.Snellens chart

2.Ishihara chart

3.Opthalmoscope

Theory:

1.Snellens chart:

 Visual acuity test is often measured according to the size of letters viewed on a snellen chart or the size of other symbols such as landolt cs or tumbling F
Using the foot as a unit of measurement visual activity is expressed relative to 20/20 otherwise using the meter visual is expressed in blb. In the decimal system the acuity is defined as the reciprocal value of the size of the gap measured  in arc minuted of the smallest landolt that can reliably identifies a  value of 1.0 is equal to 20/20
It is possible to have vision superior  to 20/20 the maximum acuity of the human eye without visual aids is generally thought to be around 20 /10

Recent developments in optometry have resulted in corrective lenses conferring upon the wearer a vision of upto  20/10 . some birds such as hawks are believed to have an acuity of around 20/2 which is significantly better than human eye sight

2.Distance calculations:

Use a standard ruler to measure the length of the big E at the top of the chart .then multiply that number by 2.838.

For example if the big B is 2 inches  in length you will need to sit 5’8” from the screen.

When you reach a line of letters starting that  you cannot read  the line above it will be your appx vision strength .keep in mind that this is not an official medical diagnosis you must see a qualified eye doctor for that  when you’re done 
3.Ishihara chart:

I am colour blind as is about 12-20 percent depending on whose figures you want to believe of the white .male population and a tiny fraction if the female opulation .most of those circles are nothing but spots to me below are the correct answers to what a person with normal colour vision would see and what I see. when you see what we cant see you  may understand  why its so tough to find the right sox and why we like bright colors,which are pften identifiable.

Opthalmoscope:

When you shine  the Opthalmoscope into a patients eye you should get a red orange fundus glow back from the retina assuming there is nothing blocking the path .this a good time to access the patients pupil by comparing the equality and shape.you should have either  a +1 or +2 D lens  in at a distance of 40 to 66 cms from the patient you should be looking  for anything that interferes with the light returning from the retina such as floaters,cataracts,corneal distortions,scars , pigment on the lens .you should also note what motion the opacity has either with or against using the pupil plane as your reference point which will help ypu identify the location of the disturbance.

	Ishihara Test for Color Blindness

	

	What numbers do you see revealed in the patterns of dots below? 
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	I am color blind, as is about 12 - 20 percent (depending on whose figures you want to believe) of the white, male population and a tiny fraction of the female population. Most of these circles are nothing but spots to me. Below are the correct answers to what a person with normal color vision would see - and what I see (and most people with Red-Green color blindness). When you see what we can't see, you may understand why it's so tough to find the right sox and why we like bright colors, which are often identifiable.

	Normal Color Vision
	Red-Green Color Blind

	 
	Left
	Right
	 
	Left
	Right

	Top 
	25
	29
	Top
	25
	Spots

	Middle
	45
	56
	Middle
	Spots
	56

	Bottom
	6
	8
	Bottom
	Spots
	Spots

	Another interesting color blindness test is below
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	The test to the left is simpler. 
The individual with normal color vision will see a 5 revealed in the dot pattern. 
An individual with Red/Green (the most common) color blindness will see a 2 revealed in the dots.


Result:














































