
























































































































































Resolution No. 5.6(c): It was resolved to send the material received by University from 
UNESCO chair, Bioethics to Dean Faculty (Aurangabad and Navi Mumbai) and Chairpersons 
of BOS for their perusal and appropriate inputs to be put forth in next BOS meeting for discussion.
 [Annexure-II & III of BOM-48/2017]

c) About inclusion of Bioethics in MBBS (UG) curriculum.

d) About inclusion of Bioethics in PG curriculum and research. 

For both above items’ following resolution was adopted

























Resolution No. 4.5.1.1 of BOM-55/2018:  Resolved that from 2018-2019 batch onwards: 
 

(i) Following should be deleted from the Ist MBBS Biochemistry practical syllabus: 

• Tests for bile  

• Tests for polysaccharides 
 

(ii) Following topics needs to be grouped (Experiment no. -27, 28 & 29) as “Lipid 

profile” (lecture cum demonstration) in Biochemistry Journal    
  

Existing Experiments Proposed  

27. Triglycerides Des Dynamic Extended stability with lipid   

       clearing agent GPO - Trinder method, End point 

28. HDL - Cholesterol Phosphotungstic Acid Method,    

       End Point 

29. Cholesterol Des Dynamic extended stability 89 Chod-   

      Pap method, End point with lipid clearing agent 

  

 

Lipid Profile 

 

 (iii)  “Write up” of the following Lecture cum demonstration topics are approved which 

needs to be added in practical journal:   [Annexure-28-A,B,C,D] 

   a) Enzyme immunoassay 

   b) Lipid profile 

   c) First Aid in Biochemistry laboratory & Laboratory Hazards 

   d) Blood collection and anticoagulants  
 

(iv)   Inclusion of the Case studies in Biochemistry Journal- A separate heading (D- Case 

Studies) should to be added in biochemistry Journal  
 

(v)   Therefore a new index of 1
st
 MBBS Biochemistry journal is prepared & enclosed 

alongwith [Annexure-29]    
  



Annexure – 1 – A 

IMMUNOASSAY  TECHNIQUE 

Introduction: 

Immunochemical  techniques are usually employed  to detect  or  quantitate the antigen or  

antibody. RIA and ELISA are  to important  immunoassay  techniques used  to measure  

hormones , drugs , tumour  markers and antigens which occur in  microquantities  in biological 

sample. 

Enzyme  linked  immunosorbent  Assay 

Introduction: 

ELISA  is  based on  the  immunochemical  principles of  the antigen antibody reaction. The  

technique  is commonly  used  to  detect very small quantities of antigens  or  antibodies in 

biological sample. It  is  also  employed for hormone estimations and  to detect  tumour markers 

and growth  factors.  

Types  of  ELISA :  

1. Single  antibody  method (Competitive  method ) 

2. Double Antibody Method ( Sandwich Method) 

Single  antibody  method (Competitive  method ): In this technique, a known amount of 

enzyme labelled antigen and unknown amount of unlabelled antigen ( in patient sample) mixture 

are allowed to react with specific antibody fixed on an inert solid.  

There is competation between labeled antigen and unlabelled antigen for   binding with limited 

number of antibodies available. Wells are washed after the incubation period. During washing 

the unbound antigen are washed off with buffer.  After washing the unbound antibody- enzyme 

conjugate with buffer , the enzyme substrate is added and enzyme activity is measured. 

The enzyme activity measured is directly proportional to amount of labelled antigen and 

inversely proportional to amount of the unlabelled antigen in test sample.  



 

 

 

 

Double Antibody Method ( Sandwich Method):  ): In this technique, the unknown antigen in 

the test sample is allowed to bind with specific antibody attached covalently to a solid support 

like a thin sheet polyvinyl chloride. Now a second antibody labeled with the enzyme is added. 

This antibody binds with the already bound antigen, forming an Antibody- antigen – antibody 

complex. The antigen is now in a state of being ‘ sandwiched’ between two antibodies. After 

washing off excess antibodies, the enzyme substrate is added. Enzyme activity is measured by 

measuring the product formed colorimetrically. The enzyme activity is directly proportional to 

amount of antigen present in the test sample.  For each molecule of antigen that binds in the final 

complex , there  will be thousands of product molecules produced which cause amplification. 

This amplification effect makes ELISA a highly sensitive immunoassay. 



 

Materials used in ELISA 

1. Solid phase: plastic tubes or micro titre plates 

2. Enzymes 

- Horse radish peroxidase for which substrate is hydrogen peroxide 

- Alkaline phosphatase for which substrate is p nitrophenyl phosphate   

Applications-  

1. ELISA is used in clinical biochemistry laboratory to measurew hormones in the serum 

like thyroid hormone, insulin, reproductive hormone, pituitary hormones like FSH, LH, 

TSH 

2. Used to measure tumor markers in serum like AFP, PSA, HCG, CEA, CA 125, etc 

3. To study infectious  diseases like detection opf bacterial toxins, viruses, hepatitis B  

surface antigens. 

4. For the assay of antibodies in serum in infectious diseases including antiviral antibodies 

e. g. Epstein Barr virus, Rubella Virus 

5. For the assay of auto antibodies e.g. anti DNA , ANA, antithyroglobulin. 

 



RADIOIMMUNO ASSAY: 

The estimation of compound occurring in biological fluids in extremely low concentrations can 

be done by this technique. 

Principle:  Radioimmuno assay is a combination of the principles of radioactivity of isotopes 

and immunological reactions  of antigens and antibody. RIA method is based on the competition 

between unlabelled antigen in the sample / standard and radio labeled analyte/ antigen  for the 

limited number of binding sites of the specific antibody. At the end of the incubation , the bound 

antibody and the free analyte/ antigen are separated . The concentration of analyte in sample is 

estimated by measuring the radioactivity of the bound fraction of samples and standards in the 

radioactive counters. As the concentration of unlabelled antigen increases , the levels of labeled 

antigen – antibody decreases.  

Applications: A large number of compounds which occur in minute concentration in biological 

fluid can be accurately quantitated.  

1. Hormones such as thyroid profile ( T3 T4 TSH), growth hormne , insulin, 

estradiol, FSH, LH , Prolactin etc can be accurately measured.  

2. Tumor markers such as PSA,  AFP, etc can be detected.   

3. All vitamin levels can be measured. 

4. Therapeautic monitoring of drugs  can be done. 

Limitations: 

1. The reagents and equipments are expensive.  

2. The shelf life of reagent is short hence can not be stored for long 

3. The assay is of long duration. 

4. Proper safty measurses must be taken while handling and disposing radio active 

materials to avoid radiological hazards 

 



 



Annexure – 1 – B 

LIPID PROFILE 

Lipid profile refers to a group of biochemical test done for estimating major plasma lipids to evaluate 

the risk of atherosclerosis. Hyperlipidemia, particularly hypercholesterolemia, is well known to cause 

atherosclerosis which may result in serious clinical disorders like myocardial infarction and cerebral 

strokes. 

Cholesterol is transported in the blood by lipoproteins mainly HDL and LDL. Further, HDL 

plays an important role in the removal of cholesterol from tissues and LDL in its deposition into the 

tissues. Hence their cholesterol content is particularly helpful in predicting the risk of atherosclerosis. 

BLOOD LIPID PROFILE 

It includes estimation of the following 

1. Total Cholesterol 

2. HDL- Cholesterol (HDL-C) 

3. LDL- Cholesterol (HDL-C) 

4. Triglycerides 

5. HDL/LDL Ratio 

Cholesterol estimation has already been discussed. Here is a brief account of HDL-C and LDL-C 

in the overall context of lipid profile and its clinical importance.  

 

TOTAL SERUM CHOLESTEROL 

 

Enzymatic Method for Estimation of Cholesterol 

Commercially available cholesterol reagents commonly combine all enzymes and other required 

components into a single reagent. The reagent usually is mixed with 3 µL to 10 µL aliquot of serum 

or plasma, incubated under controlled conditions for color development and absorbance is measured 

at about 500 nm. The reagents typically use a bacterial cholesterol ester hydrolase to hydrolyze 

cholesterol esters to cholesterol and fatty acids (Figure 26.5). The 3-OH group of cholesterol is then 

oxidized to a ketone derivative and H2O2 by cholesterol oxidase. H2O2 is then measured in a 

peroxidase catalyzed reaction that forms dye. 

                                                                                

                                                        Cholesterol ester 

Cholesterol ester +   H2O                   hydrolase                        

                                                                                               Cholesterol + Fatty acid 

                                                                                                    

 

                                              Cholesterol 

Cholesterol +  O2              hydrolase                         Ketone derivative of cholesterol + H2O2 

 

 

                                                                           Peroxidase 



H2O2+ Phenol +  4 –aminoantipyrine                                             Quinoneimine dye + 2 H2O 

 

NORMAL VALUES AND INTERPRETATION 

 

Cholesterol  Normal Value 

< 200mg/dl- Desirable 

200-239 mg/dl – Borderline 

240 mg /dl- High risk 

 

• The normal range for healthy young adults is less than 200 mg / dL. 

• It may be lower in children 

• The concentration increases with age. 

• The concentration in the women is generally somewhat lower than in men up to the time of 

menopause but then increase and may exceed that in men of the same age. 

 

INCREASED CONCENTRATION 

• The total concentration is increased in 

- Hypothyroidism 

- Uncontrolled diabetes mellitus 

- Nephrotic syndrome 

- Extrahepatic obstruction of the bile ducts 

- Various hyperlipidemias 

• Long time elevated cholesterol concentration ( more than 240 mg /dL) is a high –risk factor for 

the development of coronary artery disease. 

• Lowering of plasma cholesterol concentration reduces the incidence of coronary heart diseases. 

• National Cholesterol Education Program (NCEP) defined the levels of serum cholesterol 

believed to be desirable, tolerable or a high-risk factor for development of coronary artery 

disease.  The report classifies total cholesterol concentration (Table 26.2) which is applicable 

to all individuals over 20 years of age and sex. 

 

DECREASED CONCENTRATION: Hypocholesterolemia is usually present in : 

• Hyperthyroidism 

• Hepatocellular disease 

• Certain genetic defects, e.g. abetalipoproteinemia 

 

TRIGLYCERIDES (TGS) 

TGs are major lipids as well as storage form of lipid in adipose tissue. Their primary function is to 

provide energy. The normal serum TG levels are from 50-160mg%, the mean being 120mg%. Higher 

TGs levels are seen in conditions like diabetes mellitus, nephritic syndrome, hypothyroidism, obesity 

etc. High TG levels alone without any other lipid abnormality are usually not associated with 

increased risk of atherosclerosis. 

 



 

Enzymatic method for estimation of triglycerides(TG): 

Single reagents that consist of all the required enzymes, cofactors and buffers generally are used. 

 The first step is the hydrolysis of triglycerides to glycerol and fatty acid by lipase. Glycerol is then 

oxidized to dihydroxyacetone and H2O2 by glycerophosphate oxidase enzyme. The H2O2 formed in 

the reaction subsequently is measured as described in enzymatic method for total serum cholesterol                                                        

 

Triglyceride +  3H2O             Lipase                        

                                                                                  Glycerol + 3 Fatty acid 

                                                                                                    

Glycerol + ATP                    Glycerokinase                       

                                                                                    Glycerolphosphate   + ADP 

 

Glycerolphosphate   + O2              Glycerol 

                                                                            Phosphate oxidase                       

                                                                                           Dehydroxyacetone + H2O2 

 

NORMAL VALUES AND CLINICAL INTERPRETATION 

Triglyceride Normal Value 

< 150 mg /dl- Desirable 

150-199 mg/dl- Borderline 

200-499 mg/dl- High risk 

The normal range of serum triglycerides is 40 to 145 mg / dL. Mean values rise slowly with age after 

three decade. 

Values below the normal range are of little clinical significance. 

Elevated concentration is often found in disturbance of lipid metabolism and in atherosclerosis and 

coronary artery disease. The serum triglyceride concentration is greatly elevated in 

hyperlipoproteinemia  type I and V and moderately increased in type II b and III. 

The cause of hyperlipoproteinemia  is a genetic origin but hypertriglyceridemia occur commonly 

secondary to the following pathologic conditions: 

- Hypothyroidism 

- Nephrotic syndrome 

- Alcoholism 

- Obstructive liver diseases 

- Acute pancreatitis 

- Uncontrolled diabetes mellitus 

- Glycogen storage disease (type I) 



 

DECREASED CONCENTRATION:  

The plasma triglyceride concentration is low in the rare disease, abetalipoproteinemia (absence of low 

density lipoproteins) 

HDL CHOLESTEROL (HDL-C) 

HDL or high density lipoprotein, also known as α-lipoprotein, is good for body. Its cholesterol 

content, contrary to the bad image of cholesterol is called good cholesterol.  This is because HDL- 

removes cholesterol from peripheral tissues, esterifies it with the help of LCAT enzyme and Apo-A-I 

(coenzyme) and then transfers it ultimately to the liver through VLDL, LDL etc. 

This helps in prevention of development of atherosclerosis.  

Principle: LDL, VLDL and chylomicrons are prepecipitaed by polyanions in the presence of 

magnesium ions to leave HDL in solution. The supernatant containing HDL is used for cholesterol 

estimation by the same method as for total cholesterol. 

NORMAL VALUES AND CLINICAL SIGNIFICANCE OF HDL CHOLESTEROL: 

HDL Cholesterol Normal Value 

 60 mg /dl- Desirable 

35- 45  mg/dl- Borderline 

< 35 mg/dl- High risk 

Serum level of HDL cholesterol for: 

- Men is 30 to 60 mg / dL. 

- For women 40 to 80 mg/dL which is 20 to 30% higher than men 

Studies have indicated that when the HDL cholesterol value is lower than 55 mg/dL in men and lower 

than 55 mg / dL in women there is an increased risk for heart disease and the relative risk increases 

with lower HDL cholesterol concentrations. 

Higher HDL cholesterol concentrations may be associated with decreased risk of coronary disease. 

Thus,  HDL cholesterol  levels are inversely related to the risk of cardiovascular disease. HDL 

cholesterol  level above 60 mg/dL indicates very low risk for coronary artery disease (CAD). HDL 

below 35 mg/dL cholesterol increases the risk of CAD. 

The ratio of total cholesterol  to HDL cholesterol  gives a more accurate and definite assessment of 

heart disease risk (Table 26.3) 

Decreased levels are associated with stress, obesity, androgens, cigrarette smoking and diseases like 

diabetesmellitus, augments the risk of coronary artery disease . HDL cholesterol is very low in genetic 

disorder, Tangier disease 

 



  

 

VLDL- CHOLESTEROL (VLDL-C) 

Serum TGs level is also used to calculate VLDL- cholesterol indirectly. Direct separation of VLDL 

from serum is a very lengthy and difficult procedure requiring 18 hours of ultra centrifugation. 

 

VLDL-C is approximately equal to 1/5
th

 of the serum TG level and is based on the normal TG and 

cholesterol ratio in VLDL. However, this should not be used if serum TG is more than 400mg% or if 

the patient has type III hyperlipoproteinemia, because in these conditions the VLDL composition 

changes.  

 

 

LDL- CHOLESTEROL (LDL-C) 

LDL is richest in cholesterol among all the lipoproteins. About 30% of the total LDL is taken up by 

peripheral tissues where it delivers its cholesterol. Hence in case of high LDL-C, there is an increased 

deposition of cholesterol in the tissues. This enhances the risk of atherosclerosis including coronary 

artery disease (CAD). LDL- cholesterol is thus very helpful in evaluating the risk of CAD. 

 

The value of LDL cholesterol may be calculated, if the concentrations of total and HDL cholesterol 

and triglycerides are measured. In practice, LDL can be measured indirectly by use of Friedwald 

equation assuming that total cholesterol is composed primarily. 

Total cholesterol = cholesterol in (VLDL+ LDL+HDL). 

LDL cholesterol = Total cholesterol – (HDL cholesterol + 1/5 x Triglyceride (Tg)) 

 

The concentrations of all constituents should be expressed in the same units mg/dL or mg/L. 1/ 2022 

x TG is used when LDL cholesterol is expressed in mmol/L. The factor 1 / 5 x TG is an estimate of 

the VLDL cholesterol concentration. 

 

NORMAL VALUES AND CLINICAL INTERPRETATION 

LDL  Cholesterol Normal Value 

60 - 130 mg /dl- Desirable 

130-159 mg/dl- Borderline 

160-189 mg/dl- High risk 

 

 

 

 

 



 

The LDL cholesterol in women is somewhat lower than in men but increase after menopause 

Low levels of LDL cholesterol lower the risk. 

Values above 160 mg/dL indicate high risk. 

Values between 130 and 160 mg/dL are in border line risk 

Values below 130 mg/dL are safer side. (Table 26.2) 

Thus , the risk of cardiovascular disease is correlated directly with a high concentration of LDL 

cholesterol. The highest correlations have been obtained as a risk factor by the ratio of LDL 

cholesterol to HDL cholesterol (Table 26.3) 

 

FRIEDWALD EQUATION 

According to this equation total serum cholesterol (TC) is equal to the sum of cholesterol contents of 

high, low and very low density lipoproteins. 

 

TC= HDL- C + LDL-C + VLDLC 

LDL- C= TC – (HDL-C + VLDL-C) 

           = TC –(HDL – C + TG/5 ) 

(Since VLDL – C = 1/5 th TG) 

 

 

HDL- AND LDL-C RATIO: 

 

HDL-C: LDL-C Ratio is a good measure of the risk of atherosclerosis than either the LDL-C or HDL-

C alone. Normal HDL-C: LDL-C Ratio is 2-2.5. 

Once HDL-C and LDL-C are known the ratio of the HDL-C and LDL-C can be easily calculated. It is 

good predictor of atherosclerosis. 

High ratio due to increase LDL-C or decrease HDL-C is considered a positive predictor of risk of 

atherosclerosis than the LDL-C or HDL-C alone 

 

  Cholesterol / HDL ratio Normal Value 

 4.0- Desirable 

 5.0- Borderline 

 6.0- High risk 

 

                                                                                                                                                                                           



 

Annexure – 1 – C  

 

FIRST AID IN BIOCHEMISTRY LABORATORY & LABORATORY 

HAZARDS 

 

     A.        CONTACT WITH CORROSIVE CHEMICALS AND REAGENTS 

1. Wash the affected area with plenty of water 

2. Seek medical help immediately 

3. Acid splashes on skin- Bath the area with 5% sodium carbonate. 

4. Alkali splashes on skin- Bath the area with 5%  Acetic Acid. 

5. Contact with phenol- Irrigate with polyethylene glycol mixed with water. 

 

B. EYE ACCIDENTS 

1.Most urgent ocular emergency 

2. An alkali burns are more disasterous than acid burns 

 3.Wash eye with plenty of water 

 4.Seek medical help immediately 

 5.Rinse eyes in sterile saline 

 

C. ACCIDENTAL SWALLOWING OF POISONOUS REAGENT 

1. Spit it  out immediately 

2. Rinse mouth promptly with water 

3. Induce vomiting by warm salt water 

 

D. ACCIDENTAL SWALLOWING OF INFECTIOUS SPECIMEN 

1. Spit it out immediately 

2. Rinse mouth promptly with water 

3. Wash mouth with dilute antiseptic lotion 

 

E.  CONTACT OF LIP AND TONGUE WITH CORROSIVE REAGENTS 

   1.  Wash with plenty of water 

   2.  Acids-  wash with 2% sodium carbonate. 

   3.  Alkali- wash with 5% acetic acid 

 

F.  INJURIES CAUSED BY BROKEN GLASS 

   1.  Wash with disinfectant 

   2.  Cover with gauze and adhesive tape 



 

      G. BLEEDING 

1. Make the patient lie down  

2. Stop bleeding by applying pressure 

3. Clean area with antiseptic 

4. Apply sterile gauze and bandages 

 

H.  ACCIDENTAL SWALLOWING OF CORROSIVE REAGENTS 

1. Rinse with water  

2.Take medical help 

3.Acids-  antidote is 5% soap solution,8% magnesium hydroxide 

4.Alkalis- antidote is lemon juice /5% acetic acids 

 

I.  BURNS 

1. Wash the affected area with plenty of water 

2.Cover burnt area with sterile dressing 

3.Seek medical help immediately 

 

General Instructions to Students 

DO’S  

� Be Punctual 

� Maintain silence 

� Wear white apron 

� Use teats for pipetting 

� Avoid pipetting corrosive by mouth 

� Handle biological fluids with great care to avoid infection 

� Ensure safety while boiling fluids 

� Turn off burners after use 

� Waste to be thrown in dustbin 

� Girls should tuck their hairs with pins 

� Report any accident to the staff immediatey 

� Report glassware breakage immediately 

 



 

DONT’S  

• Do not talk while pipetting 

• Do not use paper to light burner 

• Do not handle broken glass with bare hand 

• Do not waste any reagent unnecessarily 

• Do not throw filter paper or broken glassware into the wash basin 

• Do not eat and drink in laboratory 

• Do not keep cloth or books near burner 



 



Annexure – 1 – D  

Blood Collection & anticoagulants 

Blood Collection: 

The procedure in which an operator bleeds a specific amount of blood of subject for a particular 

investigation can be termed as collection of blood. 

Preparation of specimen collection material  

Following material should be readily available in the specimen collection section- 

• Disposable syringes and needles (of bore size 19, 20 and 21) or vacutainer systems. 

• Disposable lancets. 

• Gauze pads or adsorbent cotton 

• Tourniquet 

• 70% (V/V) ethanol (or isopropanol) 

• Clean and dry wide mouth bottles (50 ml and 100 ml) 

• Sterile wide mouth bottles(100 ml) 

• Needle disposal system 

• First Aid box 

Table 1: Anticoagulated bulbs or tubes for blood collection 

Color Anticoagulant USE 

Red - For Serum 

Lavender EDTA 

(Na2 or K2) 

Whole blood for CBC 

Blue Sodium citrate 

(liquid) 

Whole blood for ESR 

And coagulation test  

Green Heparin Plasma or Whole blood 

Gray Sodium fluoride Plasma for blood glucose 

  

Patient preparation 

Following instructions are given to the patient: 



1. The patient should be on balanced diet at least for 2 to 3 days prior to the test. 

2. The day before sample collection, the patient should not drink intoxicating substance, 

esp. alcoholic drinks and eat tobacco. 

3. It is necessary to find out if the patient is under any specific medication. 

4. The patient should not undergo vigorous exercise prior to the test. 

5. Patient should report to the laboratory after fasting for 12-16 hrs. Patient should not drink 

tea, coffee or any other drinks except one glassful of water. 

6. Patient should basic information about venipuncture. (since patients cooperation is 

needed during blood collection) 

7. For post –prandial blood collection, it is necessary for the patient to report to the 

laboratory, 15 mins before the scheduled blood collection time. 

8. The patient must rest for at least 15 minutes before the blood collection. 

Responsibilities of a phlebotomist 

The Phlebotomist (the technician who collects blood) should be trained to- 

• Approach the patient pleasantly and confidently. 

• Obtain blood samples properly, quickly and without undue discomfort to the patient 

• Details of drugs or local medicines taken by the patient before blood collection. 

• Relevant clinical information regarding patient’s conditions. 

Laboratory request form 

1. The laboratory request form should be dated and include a number to identify all 

paperwork and specimen associated with each patient. 

2. The laboratory request form should provide the following information. 

• Patient full name, sex and weight (if necessary) 

• Identifications number 

• List of required specific tests 

• Urgent tests: Only those tests that are required for the immediate care 

• Name of the physician ordering the test 

 



 

Basic steps for drawing a blood specimen 

• Ascertaining whether the patient has fasted. Some tests require the patient to fast. Such 

care is needed to ensure accurate results. 

• Reassuring the patient. 

The technician must gain patient’s confidence and assure him, that, although the venipuncture 

will be slightly painful, it will be of short duration. 

• Positioning the patient 

a) The patient should be made to sit comfortably in a chair and should position his arm on a 

slanting armrest, extending the arm straight from the shoulder and it should not bend at 

the elbow. 

b) If the patient wants to lie down , let the patient lie comfortably on the back. The patient 

should extend the arm straight from the shoulder. For support, a pillow may be placed 

under the arm. 

Blood collection procedure 

• Checking the paper works and tubes 

The tubes and bulbs should be checked for appropriate kinds and for paper labeling. 

• Selecting vein site 

For most venipuncture procedures on adults, veins located in the arm are used. The 

median cubital vein is the one used for the patient.  If the venipuncture of this vein is 

unsuccessful, one of the cephalic or basillic veins may be used. The blood, however, 

usually flows more slowly from these veins. 

• Factors  in site selection 

1. Healed burn areas should be avoided. 

2. Hematoma: specimens collected from a hema-toma area may cause erroneous test results. 

• Following techniques are useful when encountering a patient with difficult veins: 

1. Look for a blood drawing site. 



2. Feel for a vein using the tip of the finger. Think of four things when feeling for a vein, 

bounce, direction of vein, size of needle, and depth. 

3. Choose the vein that feels the fullest. 

4. Try the other arm unless otherwise instructed. 

5. Ask the patient to make a fist. 

6. Apply a tourniquet briefly. 

7. Massage the arm form wrist to elbow. 

• Applying tourniquet 

A tourniquet will increase venous filling, which makes the veins more prominent and easier 

to enter. For valid test results, the tourniquet should never be left on the arm for more than 

two minutes because a tourniquet prevents the blood from flowing freely and the balance of 

fluids and blood elements may get disrupted. 

• Cleansing the area 

Once the vein to be used has been located, the technician must cleanse the area thoroughly to 

prevent any contamination . Spirit or 70% ethanol  is used for cleansing and the area is 

allowed to dry to prevent possible hemolysis of the blood specimen. If the skin is touched 

after it has been cleansed, the procedure must be repeated. 

• Inspecting needles and syringes 

The appropriate needle is attached to the syringe. The cover of the needle must not be 

removed until the technician is ready to draw blood. When ready for use, examine the needle 

especially the tip and check for any blockage by pressing the piston(The piston will not move 

freely, if needle is blocked). 

• Performing the venipuncture 

1. The patients arm is gripped tightly and thumb of another hand is used to draw skin taut. 

2. The vein is penetrated (by positioning th needle at a 30
o  

to 40
o  

angle). Initially some 

resistance is encountered but once the point of the needle passes through the vein wall of 

resistance is felt. 

3. After blood has been drawn, the patient would release the fist and the tourniquet is also 

released. 



4. A cotton ball is held firmly over the venipuncture site as soon as the needle is removed. 

The patient may remove the cotton ball after 10-15 minutes, (if the patient continues to 

bleed, pressure is applied to the site with a gauze pad or cotton ball until the bleeding 

stops). 

5. After removing the needle the collected blood is dispensed in the appropriate tubes or 

bulbs. 

6. The blood in the anticoagulated bulbs is mixed carefully and blood collected in the tubes 

(or bulbs without anticoagulants) is kept at a room temperature (25
o
c + - 5

0
C) for the 

separation of serum for 30-45 minutes. 

7. The tubes and bulbs should be covered with appropriate stoppers. 

8. After  venipuncture the needle should be removed from the syringe and disposed by using 

needle destroyer. 

9. Dispose used cotton ball, gauze pads and distracted needle residue into a non-penetrable 

container (A specific waste disposal container). 

• Patient after care 

1. If bleeding from the puncture site   continues for an unusually long time, elevate the area 

and apply a pressure dressing. Observe the patient closely. Check for  anticoagulant and 

ASA (acetylsalicylic acid) type injection. 

2. If the patient feels dizzy or faints, put the head down between the knees or have patient 

lie flat and breathe deeply. A cool towel may be applied to head or back of neck. If the 

patient remains unconscious, notify the physician immediately. 

3. Hematomas can be prevented by- 

• Use of proper  technique 

• Release of tourniquet before the needle is withdrawn 

• Application of sufficient pressure over the puncture sites. 

• Maintenance of extended extremity until the bleeding stops. 



 

 



 

Specimen rejection criteria 

1. Specimen improperly labeled. 

2. Specimen improperly collected or preserved. 

3. Specimen submitted without properly completed request form. 

4. Specimen sample volume not sufficient for requirement of test protocol. 

5. Patients not prepared properly for test requirements. 

6. If separated serum or plasma is grossly hemolyzed. 

Hemolysis of blood 

Hemolysis means, the liberation of hemoglobin after red blood cells have ruptured. Due to 

hemolysis the serum or plasma assumes pink to red color. It is important to avoid hemolysis 

at every step during blood sampling, transportation and storage, because hemolysis causes 

specific or non specific change in measurements of a number of analyses . In  venipuncture, 

hemolysis may occur by- 

1. Using too small a needle 

2. Forcing the blood through needle 



3. Shaking the tube or bulb too vigorously after blood collection 

4. Presence of excess of anticoagulant in the container (tube or bulb) 

5. Centrifuging blood samples at high speed before completion  of clotting 

6. Freezing or thawing of blood 

7. Using unclean tubes with residual detergent 

8. Presence of water in the container(tube or bulb) 

Chemical tests affected by hemolysis 

Following tests are specifically affected due to hemolysis of serum: 

• Serum potassium 

• Serum inorganic phosphorus 

• Serum Glutamate Oxaloacetate Transaminase (SGOT) 

• Serum Lactate Dehydrogenase (LDH) 

• Serum acid Phosphatase 

Skin puncture blood collection 

If only a small volume of blood is required for a blood test, then it can be collected by skin 

puncture. 

In an adult or grown child, blood may be obtained by puncturing the tip of finger or by piercing 

an earlobe. The skin of the palmar side of  tip of the third or fourth finger of the non-writing hand 

should be first cleaned by using   cotton or gauze pat saturated in 70 ethanol (or isopropanol). 

After evaporation of alcohol, when the skin is dry, a sharp stab is applied with a lancet. The 

depth of incision should be less than 2.5 mm to avoid contact with bone. The finger should be 

held in such a way that gravity assists the collection of blood on the fingertip. 



 

 

 

Arterial puncture 

For the determination of blood pH, PCO2, PO2 and bicarbonate, arterial blood is used. An arterial  

puncture requires considerable skill and is usually performed only by  physicians or by specially 

trained nurses or technicians. The sites preferred for arterial puncture are the radial artery at the 

wrist, the bacterial artery in the elbow, and the femoral artery in the groin. 



Tourniquet is not required for arterial puncture. Heparinized glass syringes are used (since plastic 

may be permeable to gases) with 18 or 20 gauge needles. Once an arterial puncture  has been 

performed , firm pressure should be applied over the puncture site for at least 5 minutes to 

minimize bleeding. After collecting the blood for blood gas analysis, the nozzle of the syringe 

containing the blood should be sealed and the syringe is placed in ice for immediate transport to 

the clinical laboratory. 

Deciding specimen types and anticoagulants 

Serum is used for most of the clinical chemistry tests, since most the anticoagulants may 

interfere in the test. However, for the determination of blood gases, lactate and ammonia whole 

blood is used. For the determination of blood glucose, blood should be collected in tubes (or 

bulbs) containing fluoride anticoagulant. Plasma separated from this whole blood is then used for 

blood glucose determination. Fluoride prevents glycolysis of glucose. 

Sodium fluroide 

Sodium fluoride is an anticoagulants and prevents glycolysis by inhibiting the enzyme systems 

involved in glycolysis. It is used in combination of potassium oxalate. Usually one part of 

sodium fluoride and three parts of potassium oxalate are mixed to prepare anticoagulated powder 

and 8 mg of this powder is used to collect 2-3 ml of blood. 

Heparin 

It is available as sodium, potassium, lithium and ammonium salts. It causes interference with 

tests. It prevents coagulation of blood by acting as an antithrombin to prevent the transformation 

of prothrombin into thrombin and thus the formation of fibrin from fibrinogen. Most blood tubes 

are prepared with powdered 0.2 mg heparin for each ml of blood to be collected. 

Ethylenediamine tetra-acetic acid (EDTA) 

Since this anticoagulant preserves the cellular components well, it is used for hematological 

examinations. It is used as disodium or dipotassium salt. The dipotassium salt is preferred 

because it is more soluble compared to disodium salt. 

EDTA prevents coagulation by binding calcium, which is essential for the clotting mechanism. It 

is effective at a final concentration of 1 to 2 mg/ml of blood. 



Citrate 

Sodium citrate solution, at a concentration o 3.4 or 3.8 g/dl in a ratio of 1 parts to 9 parts of blood 

is widely used for coagulation studies, since the effect is easily reversible by addition of CA (II) . 

It preserves labile procoagulants . Citrate prevents blood coagulation by chelating with calcium. 

Oxalates  

Sodium, potassium, ammonium and lithium oxalates inhibit blood coagulation by forming 

insoluble complexes with calcium ions. As mentioned earlier, potassium oxalate is used in 

combination with sodium fluoride for blood used for glucose determination.  

Separation of serum 

1. Collects 5 to 7 ml of blood in a tube, (which do not contain any anticoagulant ). 

2. Keep the tube in slanting position and allow the blood to clot at room temperature (25
o
c + 

- 5
0
C) . However, if blood is collected in a vacutainer  tube(Which contains clot 

activating material), it should be kept in a vertical position at a room  temperature (25
o
c + 

- 5
0
C) for 15-30 minutes. 

3. After 15-30 minutes , loosen the clot slowly and by using a Pasteur pipette, transfer the 

separated serum into a centrifuge and centrifuge it at 1,500 RPM for 10 minutes. 

4. Pale yellow colored serum is obtained above the packed red blood cells in the centrifuge 

tube. 

5. Transfer it to a clean and dry test tube, by using a Pasteur pipette, label it and stopper 

appropriately and immediately store at 2-8
O
 C, till it used to perform a test. 

Separation of plasma 

1. Collect about 5 ml of blood in a specific anticoagulant containing tube or bulb. 

2. Shake the tube (or bulb) gently to mix the anticoagulant with blood. 

3. Centrifuge  at 1,500 RPM for about 10 minutes. Pale yellow colored plasma will 

separate above the sedimented red blood cell pack.  

4. Transfer the plasma to a clean and dry test tube, label appropriately and store at 2-

8
o
 C till a test is performed on this specimen. 

 



Difference in composition of plasma and serum (only components with significant differences 

are considered). 

Quantity of blood collection 

It depends on the number of tests to be performed on one patient. In each anticoagulant 

containing bulb , 2-3 ml blood is sufficient. Approximately 0.5 ml of plasma can be obtained 

from 2-3ml anticoagulated blood, by centrifugation.  For about 1 ml of serum , 5-7 ml of blood 

should be collected in a tube, without anticoagulant. 

Vacutainers 

Vacutainers are used to collect blood by venipuncture.  Or by finger prick method, instead of 

conventional syringes and needles. 

Blood collection by using vacutainer 

During the blood collection process, the rear cannula pushes through the rubber sleeve and 

punctures the rubber topper, allowing the vacuum in the tube to draw blood from the vein. 

When one tube is withdrawn form the back of the needle, to collect blood in another container, 

the sleeves slide back into position and keep the blood from flowing out through the rear end of 

the cannula. When the last tube has been filled, the entire assembly is removed form the patients 

arm and the needle is disposed off using needle disposal system 

 

 



Resolution No. 4.5.1.2 of BOM-55/2018: Resolved that the internal assessment for 1
st
 M.B.B.S. 

will be calculated as per the table below from 2018-19 onwards. Further Departments should 

maintain record of Internal Assessment: 
 

Theory: (20 Marks) 
 I Terminal & Prelim 4 Periodicals PBL Seminar 

Existing  15 3  2 

Revised 10 5 

5 

PBL/Seminar/case studies/any other as per 

dept. 

                     Practical: 20 marks 
 I Terminal & Prelim 4 Periodicals OSPE Journal 

Existing  15 3  2 

Revised 

10 5 5 

Journal/OSPE/any other method as per 

dept. 

 

  



Resolution No. 4.5.1.3 of BOM-55/2018: Resolved to accept specific mark distribution in MCQ 

(Section A) in 1
st
 MBBS – Anatomy, Physiology & Biochemistry. To be implemented from 

2018-19 onwards. [Annexure-30-A,B,C] 

  









Resolution No. 4.5.1.4 of BOM-55/2018: Resolved to include a lecture on ‘Quality control’ in 

Ist MBBS Biochemistry theory syllabus from 2018-2019 batch (under nice to know category) 

[Annexure-31]. For inclusion of this topic in practical syllabus the item is referred back to BOS 

for lack of relevant write-up. 

  



                 Annexure -31   

I MBBS Biochemistry 

 

 


