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Experiment No: 1:          Handling of animals
Date: 

Aim: 

To study the environmental conditions and methods involved in the maintenance of experimental of animals

The animal species like rabbit, rat and mice are the most favorite choices of lab animals for immunological experiments. These animals are used in immunological experiments because of their genetic variation, different size, high fertility rate, short gestation period, easy maintenance under lab conditions and resistance to many infections.
Procedure:
Environmental Condition for Maintenance of Animals: 

This is studied by visiting the animal house. 

1. Light:

Experimental animals are kept at 12 hrs of light and 12 hrs of dark cycle. Provide cool white fluorescent lamp in the room where the experimental animals are kept that approximates natural sunlight.
2. Temperature:
Keep the laboratory animals at a temperature of 20 – 25oC, because fluctuations in temperature can create problem for bleeding stream and therefore experimental variations.

3. Humidity:

Be sure that the animals are not kept in very dry condition (<40% humidity), otherwise it will increase the incident of dust and related upper respiratory tract infections. High humidity reduces the resistance of animal to airborne infections. The suitable humidity is 55 ± 15 %
4. Air Conditioning:

Provide proper ventilation sufficiently to remove the products by respiration, odor and excess body heat. Also, constantly do air washing to remove dust and other particles
generated by the movement of workers and animals. Always provide the ventilation system not less than 15 complete changes of air every hour.

5. Cage Maintenance:


The standard size of the cage for the mice is 29.5 x 22 x 14 cm which can hold upto six adult mice. Sterilize all the cages by wiping with 70% ethanol, or autoclaving before use. Provide bedding with paddy husk which should be sterilized before use. 
6. Diet and Water:

The basic nutritional requirements are diet and water for the animals. The feeding bottles in different sizes for different types of animals are available commercially with suckling tube. Always change the water every day. Be sure that the diet basically meets the basic requirements such as proteins, carbohydrates, fats and vitamins, and minerals. Keep pelleted feeds, which are available in the market. The daily feed intake of various animals is mice- 5 gms, rats- 15 to 30 gms, and rabbits-100 to 150 gms

7. Handling and Re-straining of Rat and Mice:

Rats/Mice are picked up by the tails. However, care must be taken to hold the tail at the base, close to the rats body. Place one hand over the animal back with the thumb and forefinger gently by firmly pressing its forelegs towards its head.

8. Handling and Re-staining of Rabbit:

Rabbits are characteristically timid and excitable. Occasionally they resist handling. Rabbits can be restrained physically by manual or mechanical technique. Gentle but firm manual restrain often causes the rabbit to relax and stop struggling. To remove a rabbit from a cage, grasp the scrub the neck with one hand and support the hindquarters and back with the other.
9. Identification and numbering of experimental animals:
Marking experimental animals for identification is prime importance in laboratory studies. Identify the individual animal by cage marking, staining the skin with picric acid or Indian ink, saffronin, use of punch holes or notches on the ear, ear tags and IR sensors etc.
Experiment No: 2                               Immunization                         

Date: 

Aim: 

To study the various routes of immunization to introduce antigens in to animal body.
Procedure: 

Antigen can be introduced into an animal body by a variety of routes. The main consideration while selecting route is the nature of antigens. Given below are the different routes of administration of the antigens.

1. Intradermal:

This route is generally used for injecting viscous and slowly dispersing forms of antigen. E.g. Antigen emulsified with Freund’s adjuvant. It provides rapid access to the lymphatics. Shave off carefully the area to be inoculated in order to avoid any abrasion and clean with 70% alcohol. Fill the syringe with solution to be injected and make sure that no air bubble is trapped in the barrel of needle hub. Held a fold of skin between forefinger and thumb and insert the point of the needle just below the surface. Release the skin fold holding the needle firmly at its point of entry. Inoculate a maximum volume of 0.05 ml antigen. Withdraw the needle slowly by compressing simultaneously along the track of the needle with forefinger and thumb. A hard pea is swelling at the site of injection indicates the true indradermal injection.

2. Subcutaneous:


This route is suitable for emulsions, precipitates and viscous materials and the antigens spread a little more as compared to intradermal mode of injection. Held the mouse against wire grid and restrain it by holding mouse tail with right hand. Grasp a fold of skin over the back near the neck region between the palm and 4th and 5th finger of the right hand. Release the tail and lift the mouse in the left hand, clean the skin of belly with 70% alcohol and held the fold of the skin between thumb and finger. Insert the needle into the pocket of skin, lying behind the skin fold by taking care not to pierce the peritoneum. After the desired volume is injected, withdraw the needle and pinch the needle track to avoid antigen loss due to package.

Intramuscular:
It is one of the most frequently adopted group of immunization and suitable for alum precipitated and adsorbed antigens and normally the antigen is deposited in the muscular layer e.g. thigh muscles. Insert a needle in the rear, at right angle to the skin surface at the point halfway along the femur, so that its point lies within the muscle. After the inoculation is made, withdrawn the needle and massage the site is gently.
Intraperitonial Route:

This route is generally used for injecting viscous forms of antigens. Place the animal on a wire surface and grasp the tail with little forefinger of the left hand around it. The animal will anchor on the wire and pull in opposite direction. Pick up the animal by grasping the skin over the nape of neck with the index finger and thumb of the left hand. Turn the palm so that the animal is in the supine position. Wet the fur slightly at the centre of the abdomen with alcohol and expose the small skin area by brushing aside the wet fur. Standing in front of the animal, point the syringe upward and insert the needle in the peritonial cavity. Penetration is indicated by the abrupt of the cessation of resistance against the needle. Refract the needle slightly inorder to reduce the possibility of injection into the intestine. Inject the material and quickly withdraw the syringe.

Intravenous:


It is good for particulate antigens and is not advisable for viscous and non-aqueous and immiscible antigens. Incase of rodents, tail vein is used for intravenous inoculation. Rub the tail vein with cotton soap in xyline for vasodialation of veins. Fill the syringe with the antigen to be injected, hel the tail in the left hand and insert the needle directly along the line of the vein. Gently press on the plunger after syringe until the required volume is released. 0.2 ml is generally recommended.
Foot Pad:
This method can be used inoculate particulate and cellular antigens. Clean the foot pad with 70% alcohol and insert 26g needle either distal or proximal direction to a depth of about 5 mm in to the foot pad. A volume of upto 25µl can be injected by this method.
Experiment No: 3              Raising of antiserum to BSA in Rats

Date: 
Aim: 

To raise antiserum to bovine serum albumin in rat
Materials required:

Rat, Adjuvant (peanut oil), BSA (0.5%), 70% Ethanol, 1 ml syringe, 18 gauge opaque needle.

Principle:
Many soluble, native protein derived animal/plant source as antigenic although they vary in their capacity to stimulate antibody production. Antiserum against soluble native proteins can be raised by repeated injection of protein dissolved in normal saline or antigen adjuvant emulsion.


Adjuvant may be described as a substance that when mixed with an antigen prior to injection enhances antibody production. Adjuvants are used in the case of antigen of low immunogenicity.

Procedure:

Prepare an emulsion of 0.5% BSA in equal volume of oil. Inject 0.5 ml of emulsion into rats intraperitonially or intramuscularly or intradermaly. Inject the final dosage after seven days. Allow the animal to bleed, collect the serum and check for BSA antibody. Antiserum prepared in this way is used for immunological experiments such as agglutination or immunoelectrophoresis or immunodiffusion etc.

Result:


Rats are immunized by intradermal/intraperitonial/intramuscular injection.

Experiment No: 4     Identification of white blood cells using Leishman’s staining
Date:

Aim: 

To identify the different types of blood cells in capillary blood smear using Leishman’s Staining.

Materials required: 

Lancet or sterile needle, 70% alcohol, glass slide, Leishman stain, cotton, microscope, and blotting paper
Principle: 

Leishman stain is used to stain nucleus of nucleated cells present in blood cells which is useful to differentiate nucleated cells.

All conventional staining techniques are used to uniformly stain chromosome and thus enabling the measurement of chromosome length, centromeric position and arm ration. Leishman stain is now the most popular stain for chromosomal analysis. 

Reagent Preparation
Leishman stain:

Dissolve commercially available powder in ethanol.
Procedure:

1. Sterilize a sharp needle and the tip of the middle finger with rectified spirit.

2. Prick the fingertip gently and place a drop of blood at one end of the glass slide.

3. Place the edge of another slide in contact with the blood drop at an angle of 45°C to the first slide so that the blood will spread all over the edge.

4. Push the second slide over the first to draw a thin, uniform blood film.

5. After drying the film in air, add few drops of Leishman’s stain and allow it to dry for few minutes.

6. Then gently wash the slide in distilled water, dry it in air and observe under the microscope.

OBSERVATION


Liquid component of blood constitutes 55% (3.5 of 5L) of blood, includes homogenous alkaline fluid called plasma. Contain 90% water, 10% organic and inorganic substances.200-300 gms of plasma protein present in total volume of blood. Remaining
45% composed of different types of cells which include platelets or thrombocytes, non-nuclear red blood cells or erythrocytes, and nucleated white blood cells or leucocytes are identified and classified based on the shape of their nucleus.

1. Non-nucleated cell or Erythrocyte or Red Blood Cells.


Circular, biconcave and Disc shaped cells. It is nucleated during birth, loses nucleus later, and becomes enucleated cells for rest of its life of about 120 days. Composed of iron+ porpyrin (called haem) that gives red colour to the pigment and globin (protein part).RBC’s are manufactured at bone marrow, ribs, vertebrae etc., with ageing it becomes more fragile and disintegrated by spleen into iron and protein part, iron can be reused for making fresh erythrocytes and protein part can be splitted into bilurubin (excreted out) and biliviridin (gives colour to bile) 0.83% renewed everyday. 2. Nucleated cells or Leukocytes (Leuco-colourless; Cyton-cell) or white blood cells.


Two types of nucleated cells (leucocytes) has been observed viz, Granulocytes (Presence of granules in their cytoplasm) and Agranulocytes (no granules in their cytoplasm).These cells can be easily identified, because WBCs are differing from RBCs 

The differences are WBCs do not have haemoglobin.They are nucleated cells and amoeboid in nature, bigger in size, much less in number (Ratio is 1:600, total number is about 6000/9000cumm), several varieties of cells performing several functions, longer life span.

Granulocytes: Neutrophil, Eosinophil and Basophil.

Agranulocytes: Lymphocytes and monocytes.

1. GRANULOCYTES

NEUTOPHIL: Nucleus has 2-7 lobes, about 79% of total WBCs composed of neutrophil,it shows amoeboid movement, engulfs bacterial cell by the process called phagocytosis,thus performing scavenging function, its number is about 3000-6000 and its number increases during infection.

EOSINOPHIL: Nucleus has 2-3 lobes, contains coarse granules that are stained by eosin, it shows amoeboid movement but does not show any phagocytic function, and its number varies from 150-400/cumm.It detoxifies toxins of protein origin (called allergen).

BASOPHIL: Lobed nucleus, usually ‘S’ shaped, various sizes of granules are present .Its number varies from 100-200/cumm.It has some role in coagulation.

2. AGRANULOCYTES

LYMPHOCYTES: Its nucleus occupies larger portion than cytoplasm. Cytoplasm is basophilic in nature without any granules. Its number varies from 1500-2000 (25-30% of total WBCs).Lymphocytes are of two types, viz.Large and small lymphocyte.

MONOCYTES: They have large, horse shoe shape nucleus, the number is about 350-800/cumm.

3. PLATELETS: Small, colorless, non-nucleated formed by disintegration of very large cells called megakariotes of red bone marrow. Oval or spherical in shape,2-3m in diameter, its number varies from 2,50,000-4,50,000.Formrd from bone marrow and destroyed in the spleen.

Result:


The five different types of white blood cells are observed in blood smear using Leishman staining.

Experiment No: 5A                    Identification of blood group
Date:

Aim: To determine the blood group of the given blood sample by ABO blood grouping system through the agglutination reaction.

Principle: 

ABC blood grouping was described by Karl Landsteiner. He reported 4 different types of human immunological blood groups. They are A, B, AB and O. These blood groups are genetically controlled. Type A blood has antigen A on the RBC. Type B has B antigens on the RBC. Type AB has both A and B antigens while O type blood has no antigens but only antibodies A and B. 

It has been determined that type O individuals have RBCs that contain unmodified substance on their surface of their cells, type B individuals have substance H that has been modified by the addition of the simple sugar galactose, type A individuals have substance H, that has been modified by the addition of N-acetyl galactosamine and type AB individuals have substance H modified with the addition of galactose on some molecules and N-acety galactosamine on others.

Agglutination reactions occur when antibodies react with particulate antigens (agglutinogen) on a cell surface. The antigen-antibody reaction causes the cells to clump or agglutinate. When agglutination reactions involve the clumping of red blood cells, they are termed haemagglutination, human red blood cells (RBCs) have glycoprotein and glycolipid components on their cell membrane surfaces that have antigenic properties. A red blood may have many surface antigens and no two individuals with the exception of identical twins, may have the identical set of antigens. However there are some abundant antigens present on RBC surfaces that appear to be common to most people. One example of these glycolipids is substance H, which gives rise to the ABO system of blood types present in all humans.

The presence of antigenic determinants on the surface of red blood cells itself is not the cause of incompatibility between individuals with different blood types. Agglutination requires the presence of antibodies in the serum that are capable of
recognizing the antigens and reacting with them, The antibodies have at least two antigen binding sites and are frequently able to bind antigens that are present on different cells. When this occurs, the cells are bound together by means of the antibodies and they tend to clump or agglutinate, thus causing the cells to precipitate.

The antibodies are specific for the antigen that is missing on the cells of a particular individual. Thus type A individuals have antigen A and antibodies directed against antigen B. Type B individuals have antigen B and antibodies directed against antigen A. Type AB individuals have both antigen A and B therefore do not have antibodies against either antigen. These individuals are termed “Universal recipients” because they can receive blood with A or B antigens present on the cells. Finally type O individuals have neither antigen on their cells and therefore produce antibodies against both antigens. These individuals are termed as “Universal donors” because their cells will not be agglutinated by any individual since there are no antigens with which the antibodies may react. These individuals produce antibodies against both antigens and can only receive blood from other type O donors.

Materials required:

Microscopic slide; Sterile Lancet; Anti-A; 70% Alcohol; Disposable mixing sticks

Procedure:

1. Take a clean glass slide and wipe it with 70% alcohol.

2. Divide the slide into two halves and write A and B on each side using a marker. Draw two separate circles (about 1 .5 cm in diameter) next to the letters.

3. Place a drop of the antiserum (commercially prepared antibody) solutions to a particular blood type within the circle.

4, To obtain blood, rub the tip of finger with alcohol saturated cotton swab, Prick the finger using a new, clean, sterile lancet and massage the finger for several drops of blood. Discard the first two drops of blood, since they represent mostly tissue fluid. Allow the third and fourth drop of blood to fall into the antiserum A on the slide and the next two drops into the antiserum B circle.

5. Immediately stir antiserum and blood in each circle with clean toothpicks in a rotary motion,

6. Observe the mixtures against a high background for the appearance of red granules, indicating the agglutination or clumping of red blood cells and record the results.

Result and Observation:

Using slide agglutination reaction, the blood group of an individual can be identified. Based on the agglutination reaction, blood group is grouped into A or B or AB and no agglutination indicate O group.

Experiment No: 5B                    Rh FACTOR DETERMINATION

Date:

Aim: To determine the Rh factor of the given blood sample.

Principle: 

Land Steiner and Wiener in 1940 discovered a specific factor named Rhesus factor (Rh factor) present on erythrocytes in the monkey, Macaca rhesus. When erythrocytes from Macaca rhesus were injected into rabbits, an antiserum thus produced agglutinated not only the monkey’s red blood cells but also the RBC of about 85% of human beings.

Rh factor is a complex of many antigens. Rhesus antigens are lipid dependent proteins sparsely distributed on the cell surface and are generated by three closely linked genes of rhesus D locus. This antigen is of great importance due to its high immunogenicity.

These three pairs of allelic genes (CDE) are sited closely on the same chromosome, persons possessing dominant Rh antigen are called Rh positive while those possessing recessive Rh antigens are called Rh negative. The Rh factor discovery provided logical explanation of the disease called erythroblastosis foetalis in newborn children. This is known as Haemolytic disease of newborn.

The fetus developing from Rh negative mother and Rh positive father genetically can have Rh positive RBCs. These Rh positive foetal RBC may pass through the placenta into maternal circulation stimulating the formation of Rh antibodies by the mother. The Rh factor antibodies can reenter the placenta of the foetus resulting in antigen-antibody reactions. This reaction results in anemia, jaundice and some times death to the newborn.

The titer of such antibodies in the Rh-negative mother rises higher in subsequent pregnancies resulting in the haemolysis of newborn. This disorder in the newborn requires immediate “Exchange blood transfusion” to prevent disastrous consequences.

In the ABO blood system, respective agglutinins are antibodies occur naturally but in Rh system, the Rh antibodies appear only after immunization or sensitization.

Materials required:

Microscopic slides; Sterile Lancet; Anti-D; 70% alcohol; Disposable mixing sticks

Procedure:

1. Place a drop of anti-D typing serum on a clean glass slide.

2. Add 4 drops of blood sample to the drop of anti-D.

3. Thoroughly mix the blood sample and anti-D using a clean glass rod or toothpick.

4. Rock the slide back and forth for 2 minutes and observe agglutination.

Result and Observation:

If an individual’s blood agglutinates with anti-Rh serum, then the person is said to be Rh positive and no agglutination with anti-Rh serum is said to be Rh negative. This is because the Rh antigens on the red blood cells react with Rh serum
Experiment No: 6       Testing for typhoid antigens by Widal test
Date: 

Aim: 

To diagnose the suspected case of enteric fever serologically (Typhoid fever) and to determine the titre value of antibody (Patient’s serum)

Principle:

WIDAL Test is a serological method used in the diagnosis of enteric fever, which is caused by the organisms of the genus Salmonella. They are Salmonella typhi, Salmonella paratyphi A, B and C. Enteric fevers due to S. typhi and S. paratyphi A, B and C are common in India. Antigens specifically prepared from this organism are used in the agglutination test to detect the presence of antibodies in patient’s sera, which are elucidated in response to infection by these bacteria. 

The organisms causing enteric fever possesses two major antigens namely somatic ‘O’ antigen and a flagellar ‘H’ antigen along with another ‘Vi’ surface antigen. During infection antibodies are produced in patients sera against these ‘O’, ‘H’ Salmonella typhi, ‘AH’ and ‘BH’ Salmonella paratyphi antigens.

Materials Required:
Salmonella typhi ‘O’, Salmonella typhi ‘H’, Salmonella paratyphi ‘AH’, Salmonella paratyphi ‘BH’, Positive patients serum, 6 circle glass slide, Disposable mixing sticks and Normal saline.

Procedure:

1. Take a set of 8 clean dry 10 X 75 mm test tubes for each serum under test. 

2. Dilute each serum sample and set up the test as follows.

	Methods
	1
	2
	3
	4
	5
	6
	7
	8

	Dilution
	1: 20
	1: 40
	1: 80
	1: 160 
	1: 320
	1: 640
	1: 1280
	Saline Control

	Normal saline 
	1.9
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0

	Patient’s serum 
	0.1 
	--
	---
	----
	----
	----
	----1.0 ml discarded
	---

	Transfer Diluted serum 
	-
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	---

	Appropriate antigen drop
	
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0


3. Mix well and incubate at 37oC for 16- 20 hours examine for agglutination.

4. The antibody titre is the highest dilution of serum showing clear cut agglutination.

Note: ‘ O’ antigen shows granular agglutination whereas ‘H’ show the characterstic floccular appearance in negative reactions and in saline control, the appearance of suspension remains unchanged with a minute button of deposit at the bottom of the which show a typical swirl when the tube is flicked. 

Interpretation:

Agglutinin titre greater than 1: 80 is considered significant and usually suggestive of infection, where as low titres are often found in normal individuals. A single positive result has less significant than the rising agglutinin titre, since titre is considered as a definitive evidence of infection. A more moderate simultaneous rise in the tire of all three ‘H’ agglutinins is suggestive of recent TAB vaccination.

Result and Observation 

The titre value of the antibody in the given antiserum is ---------------for ---------- of antigen.
Experiment No: 7        Isolation of Peripheral Blood Mononuclear Cells (PBMC)
Date: 
Aim: Isolation of Isolation of Peripheral Blood Mononuclear Cells (PBMC)

Principle: 

Macrophages and monocytes are largely used in immunological research especially for the study of intracellular parasites. The procedure yields similar results with small and large amounts of blood. It provides a 90% pure population of monocytes.

Materials Required: 

1) Vacutainer tubes (green top)

2) Laminar flow hood
3) Pipettes
4) Glass tube 
5) 50 ml tube
6) Phosphate Buffered Saline
7) Ficoll.
8) Refrigerated Centrifuge
9) Trypan blue
10) Hemocytometer chamber
11) Microscope
Procedure:

Obtain blood sterile into heparinized vacutainer tubes (green top). Count on 1-2 x 106 lymphocytes per ml of whole blood. Open tubes in the laminar flow hood, and pipette blood from each glass tube into a 50 ml tube. Pipette 10 ml of Phosphate Buffered Saline (PBS) into each vacutainer tube, and transfer to the same 50 ml tube (i.e. rinse vacutainer tubes). Underlay the existing ~1:1 dilution of blood with Phosphate Buffered Saline (PBS) carefully with 10 ml of Ficoll. Spin at 1600 rpm for 30 minutes and brake off (since you have a gradient i.e. cells are in layers). Resultant layers are approximately from top to bottom as per the following order. Plasma-platelets –Peripheral Blood Mononuclear Cells (PBMC) -Ficoll- Red blood cells (with granulocytes). Pipette off most
of plasma, and discard. Carefully aspirate the buffy coat with PBMC’s from 3 large (50 ml) tubes and transfer to one new 50 ml tube. There is no problem in including plasma and try to minimize aspirating Ficoll. Discard the remainder of the Ficoll and Red blood cells in closed tubes. Add enough PBS to the PBMC’s to make up 50 ml. Spin at 1200 rpm for 10 minutes and brake on (Cell pelleting). Decant the supernatant, loosen pellet, and add ~30 ml of PBS. Mix tube well. Remove 10:1 of well-mixed cell suspension into a well of 96 well plate. Add 10:1 of Trypan blue. Mix well, and load a hemocytometer chamber. Under the microscope count the number of cells in the central 25 squares. Multiply by 2 (dilution factor with trypan blue) and by 104 which is equal to cell number/ml.

Result:


Monocytes are isolated and its purity is found to be -------------------

ISOLATION AND IDENTIFICATION OF HUMAN T-LYMPHOCYTE BY E-ROSETTE ASSAY 
Experiment No: 8
Date: 

AIM

 
To isolate and identify the human T-lymphocytes by E-Rosette assay.

INTRODUCTION


The immune system in higher organisms is composed of many lymphocytes subpopulations. In the human, one subpopulation of lymphocytes interacts in-vitro with unsensitized sheep erythrocytes to form structures termed “rosette”. Rosette consists of a central lymphocyte surrounded by a cluster of attached sheep erythrocytes. The adherence of sheep red blood cells (SRBC) to a lymphocyte results in a formation termed a rosette. Rosettes are formed by a small percentage of lymphocytes from peripheral blood of normal non-immunized people. The significance of rosette formation in man is not well understood.

Its role as an immunological tool is still controversial, although inhibition of the normal rosette formation by anti-lymphocyte serum (ALS) has been shown to be a very sensitive index of the immunosuppressive activity of various ALS preparations.

PRINCIPLE

Human T-lymphocytes can be identified and counted by their ability to form rosettes with SRBC. The T cells have surface receptors CD2 that binds with sheep RBC and forms characteristic floral structure called rosette were under the microscope (E-rosette). These receptors were earlier called TH-Human – T lymphocyte in the peripheral lymphoid organ bear receptor for SRBC on the surface. Each rosette consists of central to which are attached 3 or more SRBC.

MATERIALS REQUIRED
	S.NO
	COMPONENTS
	STORAGE

	1
	Lymphosep
	4oC

	2
	PBS buffer
	4oC

	3
	Acid wash glass beads
	-

	4
	Conical centrifuge Tube
	-

	5
	Pasteur’s pipette
	-

	6
	Microfuge Tubes
	-

	7
	Leishman’s stain
	-

	8
	Microscopic slides
	-


LYMPHOCYTE ISOLATION:

1. Defibrinate the blood drawn from the peripheral vein by adding sterile stone  

                  beads and shake well for 10 to 20 minutes until the beads sound will stop.

2. Dilute the defibrinated blood with the ratio of 1:2 using PBS.

3. Take 4ml of Lymphosep in another centrifuge tube and layer the 8ml of 

                  defibrinated blood sample on Lymphosep and centrifuge at 1600rpm for 20 

                   minutes.

4. After centrifugation remove the interface (upper) peripheral blood 

                  lymphocytes using a sterile Pasteur pipette and transfer it to another centrifuge 

                  tube.

5. Make up the volume to 10ml with PBS and centrifuge at 1200rpm for 5 

                  minutes.

6. Wash the pellet with PBS and repeat the procedure thrice. Suspend the pure 

                   pellet in 5ml of PBS and store.

E-ROSETTE ISOLATION:

1. Centrifuge the sheep blood 1 part with 4 parts of PBS buffer.

2. Discard the supernatant and the SRBC pellet wash with PBS (2 or 3 times). 

                  Finally the SRBC pellet suspend with 4 parts of PBS.

3. Pipette out 0.5ml of isolated lymphocytes and mix with 0.5ml of SRBC. Keep 

                  the incubation at 37oC for 60 minutes.

4. After incubation, centrifuge the mixture at 5000rpm for 2 minutes.

5. Keep in an ice bath and put it as such in the refrigerator at 4oC for 5 minutes 

                  or overnight.

6. Gently transfer the rosette to a clean microscopic slide. After that add 2 drops

                  of Leishman’s stain and keep it in room temperature for air dry. 

7. After 5 minutes, gently wash with tap water.

8. Finally observe the rosette under 40X Objective lens.

RESULT AND OBSERVATION:

Three or more SRBC is surrounded by lymphocytes which form a E-Rosette and appear as floral like structure.

Experiment No: 9                          Immuno Diffusion

Date:

Aim: To perform immunodiffusion test
INTRODUCTION:

Ouchterlony double diffusion technique is widely used for characterized and quantification of antigens or antibodies. This technique is based on the ability of antibody to form complexes with specific antigens.

PRINCIPLE:

In Ouchterlony double diffusion technique a free diffusion of antigen and antibody takes place in the gel, resulting in the formatting of precipitin band. Precipitation band forms based on the antigenic determinants with specific antibody. While immunodiffusion tests are among the difficult serological tests to perform.
MATERIALS REQUIRED: 

Antigen A (-20oC),  Antigen B (-20oC), Antigen C (-20oC), Antibody I (-20oC),  Antibody II (-20oC),  Antibody III (-20oC) , Agarose , Normal Saline, Glass Slide, Gel Punch, Template, Distilled water, Glassware’s (Conical flask, measuring cylinder, pipette), micropipette and tips

Procedure:

Preparation of Agarose Gel Plates

Prepare a 1% solution of agarose in the normal saline provided. Heat the solution in a boiling water bath until the agarose is completely dissolved and no obvious particles of agarose remain in suspension. Cool the agarose solution to around 50oC. By using Glass pipette, add about 4.5 ml of molten agarose on to a glass microscopic slide kept on a leveled surface. The agarose would be about 3-4 mm thick. Avoid spillage, even a little spillage cause the whole agarose get drawn from the slide due to capillary action. The agarose slides can be stored at 4oC unless it is used immediately. 

Cutting Wells in the Agarose
Using the template provided cut three sets of wells in agarose with gel punch, after the agarose has hardened sufficiently. Before cutting the wells keep the slides at 2-8 oC for a short period, so that the cut edges of the wells do not break when the agarose
plugs are removed. Label the wells (first set) with marker as Antibody I top well and Antigen A and Antigen A in the bottom two wells. In second set Antibody II in the top, Antigen A and Antigen B in the bottom wells. In third set antibody III in the top Antigen A and Antigen C in the bottom wells. Agarose plugs can be removed from the wells using a fine gauge glass or metal cannula attached to a vaccum line. Alternatively 20 gauge hypodermic needle can be inserted in to the plug to lift free of the agarose. Optimal results are obtained if reagents are added to the wells just after the plugs are removed. 
Filling wells and incubation of agarose slides
Add 10 microlitre of antibody I and 10 microlitre of Antigen A to their respective wells in the first set. Add 10 microlitre of antibody II and 10 microlitre of Antigen A and 10 microlitre of Antigen B in to their respective wells in the second set.  Add 10 microlitre of antibody III and 10 microlitre of Antigen A and 10 microlitre of Antigen C to their respective wells in the third set. Each well should be filled with 10 microlitre of reagent. This amount will fill the well without overflowing into the adjacent well. After the well are filled keep the slide in a flat bottomed container such as plastic breadbox with a tight fitting cover. The interior of the container should be kept moist by keeping a damp paper towel. The slides can be held at room temperature for 18- 24 hours. Lower temperatures may slow the formation of precipitation lines and prolong the test. 
Reading the immunodiffusion test
The slides can be examined after 24 hrs. In most of the cases the reaction would have reached a point where the results can be recorded by this time. In some cases, when weak positive samples are involved it is recommended that the slides can be held for an additional 24 hrs and reexamined especially. 

A high intensity light source (or) narrow beam of light is used to examine the precipitation reaction. Also it is useful to view the reaction against dark back ground. There are three basic patterns of precipitation as shown in figure.
Results and interpretation
1. Reaction of identity:

This occurs between identical antigenic determinants, the lines of precipitation use to give one continuous arc. 

Reaction of partial identity:

This has two components those antigenic determinants which are common to both antigens give a continuous line of identity. The unique determinants are recognized on one of the antigens given. In addition, a line of non-identity as like a spur is formed. 
3. Reaction of Non Identity:

In this two antigens do not contain any common antigenic determinants. The two lines are formed independently and cross without any interaction. 

Experiment: 10                Serum Immunoelectrophoresis
Date: 

Aim: To separate antigens by immunoelectrophoresis method
Principle: 
It is based on the principle of electrophoresis of antigens in agarose gels, antigens get separated according to their acquired charge, size and shape by migrating to different positions. Antibody (antiserum) is then placed in trough cut parallel to the direction of the antigen migration. Antigens thus resolved are subjected to immunodiffusion with antiserum added in a trough cut in the agarose gel. The formation of a precipitin line indicates the presence of antibody specific to that antigenic component. The formation of only one precipitin line indicates the homogenecity of antibody. Presence of more than one precipitin line indicates the heterogenecity of antibody while the absence of precipitin line indicates that the antiserum does not have antibody to any of the antigenic components separated by electrophoresis.

The immunoelectrophoresis technique combines electrophoresis and immunodiffusion. It is widely used in clinical laboratory to separate the major blood proteins in serum. Immunoelectrophoresis is a powerful technique with great resolving power as it combines prior separation of antigen by electrophoresis followed by immunodiffusion against antiserum.

Material required:
Antigen (-20oC); Antibody A(-20oC);  Antibody B (-20oC); Agarose (High Electro Endo osmosis); Running buffer 5 X (RT) (Make it as 1 X with distilled water); Glass slide; Gel Punch; Trough cutter; Template; Electrophoretic apparatus with power pack; Distilled water; Glasswares (conical flask, pipette, measuring  cylinder); Micropipette, tips; Wicks (filter paper).

Procedure A: Preparation of agarose gel plates

1. Prepare 1.0% agarose solution with the buffer provided (1X running buffer). Heat the solution in a boiling water bath till agarose dissolves completely and no obvious particles of agarose should remain in suspension. Cool the agarose solution to around 50oC.

. By using glass pipette, add about 4.5 ml of molten agarose onto a glass microscopic slide that kept on a leveled surface. The agarose would be about 3-4 mm thick. Avoid spillage, even a little spillage cause the whole agarose get drawn from the slide due to capillary action.

3. The agarose slides can be stored at 4oC until it is used immediately.

Procedure B: Cutting wells in the agarose.

1. Using the template provided, cut a well on the slide with the gel punch. The well is 3 mm in diameter and should be at the negative end. Cut two troughs on either slides with trough cutter but do not remove the agarose plug from it.

2. Cut the well in agarose after it has hardened sufficiently. Before cutting the well keep the slides at 2-8o C for a short period, so that the cut edges of the wells do not break down when the agarose plugs are removed.

3. The agarose plugs can be removed from the well using a fine gauge glass or metal cannula attached to a vacuum line. Alternatively 20-gauge hypodermic needle can be inserted in to the plug to lift it free of the agarose.

4. Optimal results are obtained if reagents are added to the wells just after the plugs are removed.

Procedure C. Filling wells and electrophoresis.

1. Add 10 µl of antigen to the respective well, with a micropipptte.
2. Place the slide on the bridges of the electrophoresis tank that has been filled with the buffer provided (1X). The antigen well should be paced at the anode/negative electrode of the electrophoresis tank (black terminal).

3. Connect the slide to the running buffer using filter paper (wicks) to the respective chamber of the tank.

4. Electrophoresis at 10-12 mA or 50 to 100 volts for about 2-3 hours. This would aid in the separation of different antigenic components in the antigen sample. Make sure that heat is not generated during the run, as it would denature the antigens used. Wet the wicks with the buffer in the tank frequently after every 10 minutes.

Procedure D Immunodiffusion

Remove the agarose plugs from the troughs and equilibrate the plates at room temperature for about 10 minutes. Add 100µl of antiserum A and B provided to the respective troughs.
2. Place the slide in a flat-bottomed container such as plastic breadbox with a tight fitting cover. The interior of the container should be kept moist by keeping a damp paper towel or wet cotton.

3. Allow diffusion to occur at room temperature for overnight.

4. Observer for the precipitin lines between the antiserum (antibody) troughs and the antigen well after 24 hours.

Result and Interpretation:

The formation of one precipitin line indicates the homogenicity of antibody. Presence of more than one precipitin line indicates the heterogenecity of antibody while the absence of precipitin line indicates that the antiserum does not have antibody to any of the antigenic components separated by electrophoresis.

Experiment No: 11           Enzyme Linked Immuno sorbent assay (ELISA)
Date: 

Aim: To detect antibodies by doing Enzyme Linked Immuno sorbent assay
Principle:
ELISA, also called Enzyme Linked Immunosorbent Assay, employs antigens or antibodies conjugated to enzymes in such a way that the immunological and enzymatic activity of each component is maintained. These assays are very sensitive and give accurate results. The estimation of results can be made either visually or spectrophotometrically. This method is used for quantitation of antibody.

Antigen capture enzyme linked immunosorbent assay (AC-ELISA) involves the attachment of a constant dilution of antibody to the solid phase. After incubation, un-adsorbed antibodies are washed away. Following that, un-adsorbed reactive sites are blocked on the plate. To that, antigen at a single dilution or as a dilution range is then added. After incubation unbound antigens are washed away. Bound antigen is then detected by the addition of enzyme labeled antibody specific for the trapped or captured antigen. After incubation and washing away of unreacted conjugate, substrate is added and the colour formed is measured.

Materials required:

Antigen (-20oC); Antibody (-20oC); Sample I (-20oC); Sample II (-20oC); Wash Buffer; Blocker (4oC) (Dissolve 100 mg in 5 ml of 1X PBS); Substrate  (4oC) (Prepare substrate solution before each test); Substrate Buffer (4oC); Conjugate(4oC); Coating buffer(4oC); Stopping solution; Hydrogen peroxide(4oC); 1X PBS; ELISA plate; ELISA reader; Distilled water ; Glassware – Conical flask, Measuring cylinder, pipette; Micropipette, tips.

Working solution preparation

Procedure A: Blocking solution preparation

1. To prepare 2 % blocking solution, take 5 ml of 1 X PBS and add 100 mg of blocker provided and mix well.

Note: Prepare freshly every time before each experiment.

Procedure B: Preparation of substrate.

. With the given substrate quantity add 1 ml of substrate buffer and mix well by repeat pipetting. To this 1ml add 69 m of substrate buffer. Aliquot this 70 ml of stock solution into 7 separate 10 ml storage tubes and wrap it with aluminium foil and store at -20oC for subsequent usage. 

2. Before each test prepare this step freshly. Take 10 ml of the substrate stock solution and mix with 40µl of hydrogen peroxide.

Protocol

Procedure A: Coating of the antibody

Dilute the antibody with coating buffer provided at 1:100 dilutions and add 100 µl to each well on an ELISA plate. Leave it overnight at 4 oC for passive adsorption of the antibody to the ELISA plates. Use 2 strips/rows (16 wells) for each test for which you would require 1600 µl of diluted antibody. Make at least 1800 µl of diluted antibody to account for minor pipetting errors.

Procedure B: Washing

The content of ELISA involves separation of bound and free reagents with the washing step. The un-adsorbed antibody molecules need to be removed by washing thrice. Washing is done by adding at least 300µl of washing buffer to each well, shaking it mildly and then discarding it vigorously in to the sink. This procedure should be repeated thrice during each washing step. After washing, flick the plate dry on a stack of dry filter papers to avoid any bubble formation that would interfere in subsequently reagent additions.

Procedure C: Blocking

After coating and removal of unbound antibody, the remaining sites on the ELISA plates has to be blocked to avoid direct binding of antigen or conjugate which would lead to false colour reactions. Hence add 300 µl of the block solution to all the wells and incubate the plate at 37oC for 45 minutes.

Note: Use higher volumes (300 µl) of blocker for more efficient blocking of the reactive sites on the sides of the wells also.

Procedure D: Washing

As before.

Procedure E: Antigen addition

After washing the strips, add 100 µl of the antigen provided at a series of double dilutions starting from 1:100 to 1: 1600 in phosphate buffered saline (1X PBS), into the duplicate wells as shown in the template.
	WELLS
	1
	2

	A
	Antigen 1:100
	Antigen 1:100

	B
	Antigen 1:200
	Antigen 1:200

	C
	Antigen 1:400
	Antigen 1:400

	D
	Antigen 1:800
	Antigen 1:800

	E
	Antigen 1:1600
	Antigen 1:1600

	F
	Negative control
	Negative control

	G
	Sample 1 (1:100)
	Sample 1 (1:100)

	H
	Sample 2 (1:100)
	Sample 2 (1: 100)


Blocking buffer (100 µl) can be added to wells F1 and F2 wells instead of antigen that would serve as negative control.
Two samples can be used at a dilution of 1:100 to wells G1 and G2 and H1 and H2 to determine the antigen content in those sample using the standard curve generated from the standards (wells A to E- 1 and 2).

Incubate the plate at 37oC for 45 mintues.

Procedure F:  Washing

As before

Procedure G: Conjugate incubation

After washing the wells, add 100 µ l of the diluted conjugate provided (1:1000 in phosphate buffered saline) in to all the 16 wells of the ELISA plate.

Incubate the plate at 37 C for 45 minutes.

Procedure H: Washing

As before.

Procedure I: Substrate Addition

Add 100 µl of the substrate solution in to the 16 wells of the ELISA plate and incubate the strips in dark at room temperature for 10 minutes.

Note: After preparing the substrate solution, mix equal volumes (say 50 µl each) of the substrate solution with the diluted conjugate just to ensure that the substrate is working well. There should be a very quick colour appearance in such mixture.

Procedure J: Stop the reaction and reading optical density.

The appearance of yellowish brown colour indicates that the antigen antibody reaction has occurred. Stop the reaction by adding 25 µl of the stopping solution.

Read the optical density (OD) values of the plate in an ELISA reader or spectrophotometer at 490 nm wavelength.

Results and Interpretation:

The optical density of the standard antigen added wells should be decreasing as the dilution of antigen increases.

The well in which blocker was added instead of antigen should give minimum colour and less OD value.

Find the mean OD value at each antigen concentration and reduce the mean background OD value i.e mean of F1 and F2 wells from each mean. The draw a graph using the mean OD value in the Y axis and the concentration of the antigen present in each dilution along the X axis. Then using the mean OD value of the samples, determine the concentrations of the antigen present in the sample from the standard curve generated.
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	S.NO
	EXPERIMENT NO.
	NAME OF THE EXPERIMENT

	1
	1
	Handling of animals

	2
	2
	Production of AB

	3
	3
	Identification of immune cells

	4
	4
	Blood grouping

	5
	5
	WIDAL test

	6
	6
	Immuno diffusion 

	7
	7
	Counter current electrophoresis

	8
	8
	Rocket immuno electrophoresis

	9
	9
	ELISA

	10
	10
	Isolation of T and B lymphocytes and their assay


VIVA QUESTIONS 

1. Define stromal cell

2. note on esnophil

3. note on basophil

4. note on monocytes

5. Define plasma cell

6. What is meant by hematopoiesis

7. Define PALS

8. Note on primary lymphoid organ

9. list out secondary lymphoid organ

10. Define CALT

11. Role of MHC in immune response

12. Different between cell mediated and humoral response

13. Define immunity

14. Define Innate immunity

15. Define acquired immunity

16. what is meant by adaptive immunity

17. Define PALS

18. Define nurse cells

19. Define antigen

20. Define epitope

21. Note on antigen presenting cells

22. What is meant by phagocytosis

23. Define hapten

24. Define adjuvant

25. what is meant by immunogenicity

26. what is meant by antigenecity

27. Define TCR

28. what is meant by colonal selection

29. Define J chain 

30. what is meant by hinge region

31. Note on hybridoma technology

32. How antigen are processing

33. what is meant by antigen presenting

34. Define inflammation

35. Define Cytokines

36. Role of IL molecules in immune response

37. Define vaccines

38. what is meant by hypersensitivity reaction

39. what is meant by immunotolerence

40. define autoimmunity

41. What is meant by graft

42. define graft rejection

43. Note on ELSA

44. Tumor immunotherapy

45. Define Tumor antigen

46. Define cross reactivity

47. Different between agglutination and precipitation 

48. Role of Ig E in immune response

49. Define respiratory burst

50. what is meant by positive clonal sselection

51. Define negative clonal selection

52.  Note on role of CD4 cells in AIDS 

53. Define antibody dependent cytotoxicity

