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MESSAGE FROM PRINCIPAL,                                

AVICENNA MEDICAL COLLEGE 
 

 

 

 

 

                                                                           PROF. DR. GULFREEN WAHEED 

 

                  It is a pleasure to see Avicenna Medical College develop, progress and achieve 

maximum academic excellence in a short period since its inception in 2009. The institution 

has live up to its mission of training and producing medical graduates of international 

standards. We have achieved several milestones since 2009 including the recognition of 

our College for FCPS training by College of Physicians and Surgeons of Pakistan (CPSP), 

establishment of College of Nursing and Avicenna Dental College. 

 

               As a Principal I am fortunate to take quick decisions and student friendly 

measures, yet managing the high standards of Medical Education at the campus. The 

students at Avicenna are provided with an encouraging environment conducive to their 

learning and growth and are trained on the pattern test concepts and strategies in Medical 

Education. They are groomed on modern lines with due emphasis on the highest standards 

of discipline, Medical Professionalism, Medical and Social ethics in conformity to our 

cultural and religious values. These attributes along with an inclination towards research 

and development in academics is the focal point of our education system. Beyond this, 

we provide students with various opportunities to engage in co-curricular activities thus 

enabling them to bring out their naturally gifted talent. The student committee and clubs at 

Avicenna Medical College organizes events throughout the academic year which provide 

an opportunity to the students to enhance their talents and ability for teamwork. As an 

institution, we feel pride in the fact that we have won the confidence of the parents, who 

feel satisfied with the conservative yet progressive atmosphere of our Institution, high 

standards of Medical Education and discipline. Most parents show complete satisfaction 

once their child joins the ‘Avicenna Family’. I welcome the batch of MBBS students to the 

continuously expanding family of Avicenna Medical College where diligent and devoted 

faculty members are ready to facilitate eager learners, enabling them to become future 

professionals and leaders. May Allah bless your endeavors with success and may you bring 

honors to your Alma Mater. Ameen! 
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                                                           MESSAGE FROM HOD, BIO-CHEMISTRY 

AVICENNA MEDICAL COLLEGE 

 

DR.ZUBAIR.AHMED 

(M.B.B.S.,M.PHIL.,F.C.P.S.) 

PROFESSOR/H.O.D. 

 

                        Bio-Chemistry relates to the Chemistry of and relating to Biological Organisms. It acts as 

a bridge between Biology and Chemistry by demonstrating how chemical reactions and structures 

give rise to life and life processes. The spacious laboratory has spectrophotometer, colorimeters, 

photometer analytical, electrophoresis, pH meters, centrifuge machine, electronic balances, 

microscopes, incubators, water bath, distillation unit, automated pipettes and dispensers, to facilitate 

the practical demonstration of concepts. The Clinical biochemistry laboratory (clinical lab) at 

Avicenna Medical College & Avicenna Hospital is also equipped to facilitate the learning of students. 

It has clinical chemistry analyser, haematology analyser and blood gas analyser to enhance effective 

student learning and understanding of blood samples and tests. A maximum of 60 students can 

occupy the huge biochemistry lab at one time. The highlighted equipment is sufficient for qualitative 

& quantitative analysis of samples for undergraduates. 
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                                                      WHAT IS A STUDY GUIDE? 
 

 Inform students how student learning program has been organized according to their learning 
objectives. 

 Help students organize and manage their studies throughout the course. 
 

 Guide students on assessment methods, rules and regulations 
 
 
                                                        THE STUDY GUIDE: 
 

 Communicates information on organization and management of the course. This will help the 
student to contact the right person in case of any difficulty. 

 Defines the objectives which are expected to be achieved at the end of the course. 
 

 Identifies the learning strategies such as lectures, small group teachings, clinical skills, 
demonstration, tutorial and case-based learning that will be implemented to achieve the course 
objectives. 

 Provides a list of learning resources such as books, computer assisted learning programs, web- 
links, journals, for students to consult in order to maximize their learning. 
 
 
                                   STUDENT’S OVERALL PERFORMANCE: 
 

 Includes information on the assessment methods that will be held to determine every student’s 
 
 
                                            ACHIEVEMENT OF OBJECTIVES: 
 

 Focuses on information pertaining to examination policy, rules and regulations. 
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Biochemistry is defined as the chemical basis of all living processes. Key objective of biochemistry is 

to learn molecular basis of all biochemical process with clinical orientation. Biochemistry 

encompasses large areas of cell biology, molecular biology, and molecular genetics. 

Biochemistry is the language of biology. The tools for research in all branches of medical science 

are mainly Biochemical nature. Its study is essential to understand basic functions of the human 

body. It provides information regarding changes occurring at molecular level. It is the most rapidly 

developing subject in medicine regarding research at molecular and genetic level. It is helpful in 

devising new techniques, tools to study diseases as well as advancement in cure. Our biochemistry 

lab is purpose built, well equipped and fills the criteria of PMDC regarding space, tools, furniture 

machines and IT facilities. 
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GOALS OF THE DEPARTMENT 

• To offer educational opportunities and convey emerging scientific knowledge to the 

students that contributes to improve personal development and professional fulfillment. 

• To maintain the highest standards of ethical and professional conduct. 

• To provide the students with a thorough introduction of the metabolism and its effect on 

characteristics, structure, development, function and clinical significance of the human 

body. 

• To recognize chemical structures, appreciate their medical importance and apply their 

knowledge to the cases that they will encounter during their clinical training and future 

careers as medical practitioners. 
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SKILL ATITTUDE TOTAL
Psychomotor 

Domain

Effective 

Domain %

C1 C2 C3 P A Lecture Tutorial Practical
Clinical 

Rotation
Hour

Student should be able to:

1. Give introduction to 

biochemistry along with an 

overview of biochemistry and its 

significance in medicine.

1. Biochemical composition and 

functions of the cell

2. Describe the Biochemical 

composition and functions of cell 

along with composition and 

difference of eukaryotic and 

prokaryotic cells (only biochemical 

aspects).

2. Cell membranes and their 

chemical composition

3. Illustrate and detail the Cell 

membranes (its biochemical 

composition)

3. Cell organelles structure and 

function

4. Define with appropriate 

examples the membrane 

phenomena such as Transport of 

substances across the cell 

membrane via active (primary and 

secondary active) transport; 

diffusion (simple and facilitated), 

and vesicle - mediated transport 

(phagocytosis, endocytosis, and 

exocytosis); 

4. Chemistry of signals and 

receptors

5. Explain Gibbs Donnan 

equilibrium and give its 

applications.

5. Membrane transport 

including active transport, 

passive transport, simple and 

facilitated diffusion

6. Define Osmosis and elaborate 

the osmotic pressure with its 

applications.

6. Methods to study cell 

biochemistry

7. Overview about methods of cell 

signaling.

8. Define and give classification of 

Signaling molecules.

9. Define and classify Membrane 

receptors and other biologically 

important regulatory and catalytic 

membrane bound proteins like G 

protein, adenylyl cyclase, 

phospholipase (with illustration)

10. Define, Principal, Types (if any) 

and clinical application of 

Centrifugation, 

ultracentrifugation, 

radioimmunoassay, ELISA, 

chromatography, electrophoresis, 

spectrophotometry and pH metry.

1% 2% 2%

Introduction to 

laboratory 

technique / 

equipment

5%

DEPARTMENT OF MEDICAL EDUCATION
Subject: Biochemistry - 1st Yr MBBS

TABLE OF SPECIFICATION   Date: 18th Nov. 2019

PMDC Requirement = 

Sr. 

No.
Topic LEARNING OBJECTIVES

KNOWLEDGE Mode of information transfer

 AVICENNA Curriculum Hour = 

Lecture Topics References Practicals
TOTAL 

HOURSCognitive Domain MIT

61

Cell Notes

1

Ce
ll 
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m
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Student should be able to:

1. Explain the types and structure 

of collagen; biosynthesis and 

degradation of collagen; 

collagenopathies (Ehlers-Danlos 

syndrome (EDS) and Osteogenesis 

imperfecta (OI))

1. Collagen

Lippincot

 Ch; 4,14

Harper Ch; 

50

2. Explain the structural 

characteristics of elastin; role of 

alpha 1-antitrypsin in elastin 

degradation;

2. Collagenopathies

Lippincot

 Ch; 4,14

Harper Ch; 

50

3. Elaborate the major 

biochemical differences between 

collagen and elastin;

3. Elastin, Alpha 1 antitrypsin, 

Biomedical differences between 

collagen and elastin

Lippincot

 Ch; 4,14

Harper Ch; 

50
4. Describe the genetic disorders 

associated with elastin like 

Willain-Beuren syndrome, 

supravalvular aortic stenosis, 

pulmonary emphysema, and aging 

of the skin

4. Genetic disorders associated 

with elastin

Lippincot

 Ch; 4,14

Harper Ch; 

50

5. Explain Fibrilin-1 as a protein of 

microfibrils; Marfan’s syndrome; 

fibronectin and its role in cell 

adhesion and migration; lamina 

as a protein component of renal 

glomerular and other basal 

laminas.

5. Fibrillin 1, Marfans syndrome

Fibronectin, Laminin

Lippincot

 Ch; 4,14

Harper Ch; 

50

6. Describe the structure, 

classification, functions and 

distribution of 

Glycosaminoglycans (GAGs); and 

diseases associated with enzyme 

deficiencies of degradation of 

GAGs (mucopolysaccharidoses - 

Hunter syndrome and Hurler 

syndrome)

6. GAGs, mucopolysaccharidosis

Structure and functions of 

proteoglycans

Lippincot

 Ch; 4,14

Harper Ch; 

50

7. Describe the structure and 

functions of proteoglycans

Student should be able to:

1. Explain the chemistry and 

biosynthesis of heme and other 

porphyrins including disorders of 

heme biosynthesis (porphyrias)

1. Chemistry and biosynthesis 

of heme

2. Describe the Important 

hemoproteins found in body 

along with their principal 

biological functions;

2. Biological functions of 

hemoproteins found in body

3. Give structure and function of 

hemoglobin and myoglobin, and 

types of hemoglobin, HbA1c

3. Hemoglobin

4. Oxygen binding capacity of 

hemoglobin, and factors affecting 

and regulating the oxygen-binding 

capacity of hemoglobin. 

Methemoglobinemia

4. Hemoglobinopathies

5. Describe the bilirubin 

metabolism; Degradation of 

heme, synthesis, hepatic uptake, 

conjugation, and excretion of 

bilirubin and fate of bilirubin in 

intestine

5. Porphyrins and Porphyrias 1

6. Define Hyperbilirubinemia and 

describe the causes of 

hyperbilirubinemias along with 

the acquired and congenital 

disorders leading to 

hyperbilirubinemias (jaundice and 

kernicterus)

6. Porphyrins and Porphyrias 2

7. Define hemoglobinopathies; 7. Billirubin Metabolism 1

8. Describe in detail the Sickle cell 

anemia (biochemical cause and its 

clinical manifestation), 

hemoglobin C disease, 

hemoglobin SC disease and 

thalassemia  

8. Billirubin Metabolism 2

9. Hyperbillirubinemias 1

10. Hyperbillirubinemias 2

3% 4%8

Po
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Th
e e
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ce
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2% 3% 4% 9% 6

Lippincot 

Ch;3,21

Harper 

Ch;6,30,31

9% 102%
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Student should be able to :

1. Give compartmental 

distribution of water in the body.

1. Ionization of water, weak 

acids and bases

2. Define and give common 

examples of Ionization of water; 

weak acids and bases.

2. pH and pH scale

pKa value, Ka, and titration 

curve of weak acids

3. Define pH and give its equation 

4. Draw and give the importance 

of pH scale: 

3. Determination of pH of buffer

5. Explain the Concept of pH and 

related topics (determination of 

pH), and concept of pI (isoelectric 

pH)

4. Body buffer systems 1

6. Explain pKa value, dissociation 

constant (Ka), and titration curve 

of weak acids.

5. Body buffer systems 2

7. Write the Henderson - 

Hasselbalch equation and its 

applications (derivation not 

required) to determine the pH of 

buffer.

8. Explain the biological buffer 

systems (bicarbonate, ammonia, 

phosphate and proteins) along 

with their mechanism of action.

Student should be able to:

1. Define, biochemical functions 

and classification of 

carbohydrates

1. Definition, biochemical 

functions and classification of 

carbohydrates

2. Define and explain the 

structure and function of 

biologically important 

monosaccharides and their 

important derivatives (sugar 

acids, sugar alcohols, sugar 

amines and glycosides).

2. Structure, functions and 

biomedical importance of 

monosaccharides and their 

derivatives. Isomerism in 

carbohydrates

3. Give types and description of 

Isomerism in carbohydrates, with 

appropriate examples.

3. Properties and biomedical 

importance of disaccharides

4. Define and illustrate the 

glycosidic linkage with example.

4. Biomedical importance of 

oligosaccharides and their 

combination with 

macromolecules

5. Enlist and describe the 

chemical composition of 

biologically important 

disaccharides, their properties 

and their biomedical importance

5. Structure, functions and 

biological significance of 

homopolysaccharides

6. Define and enlist the 

oligosaccharides as well as 

describe their combination with 

other macromolecules along with 

their biomedical importance.

6. Structure and functions of 

heteropolysaccharides;

Mucopolysacchridoses

6. Define and enlist 

polysaccharides, also give its 

classification

7. Define and explain 

homopolysaccharides of biological 

significance and their structural 

and functional characteristics.

8. Define and explain structural 

and functional characteristics of 

heteropolysaccharides including 

details of glycosaminoglycans 

(GAGs), proteoglycans, 

peptidoglycans and 

mucopolysaccharidosis (types, 

cause of defect and their clinical 

features).

Chatterjee 8 

Ed;

Ch -40
Preparation of 

solution / 

normal 

solution and 

normal saline

2

W
at

er
, p

H,
 a

nd
 B

uf
fe

rs

2% 3% 3% 8% 5 1

Qualitative 

Analysis of 

Carbohydrate

12% 63

Ca
rb

oh
yd

ra
te

 C
he

m
ist

ry

4% 5% 3%

Lippincot 

Ch; 7

Harper Ch; 

15

1
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Student should be able to:

1. Describe the amino acids with 

its basic structure, functions and 

its properties.

1. Biomedical importance and 

classification of proteins.

Structure, functions and 

properties of amino acids

2. Give classification of amino 

acids (Standard and non-standard 

amino acids) along with their 

biomedical importance.

2. Classifications and biological 

importance  of standard amino 

acids

Functions and biological 

importance of non standard 

amino acids

 3. Elaborate the classification of 

standard (proteinogenic) amino 

acids (on the basis of structure, 

side chain character, nutritional 

value and metabolic fate).

3. Structural organization of 

proteins

4. Enlist biological important non-

standard (non-proteinogenic) 

amino acids and give their 

principal functions.

4. Dissociation and titration of 

amino acids 

Techniques for separation of 

proteins

5. Give nomenclature of amino 

acids with appropriate examples.
5. Immunoglobulin 

6. Define isoelectric point and 

explain the dissociation and 

titration of amino acids 

(determination of pI of amino 

acids with two and three 

dissociable groups).

6. Plasma proteins 

7. Explain the importance of 

amino acids in the maintenance 

of pH; along with mechanism of 

buffering action of proteins.

5. Describe the structural 

organization of proteins: Details 

of four orders of protein structure 

(primary, secondary, tertiary and 

quaternary); along with 

denaturation of proteins; and 

protein misfolding (amyloidosis 

and prion disease)

6. Give and Explain the basic 

principal, its procedure, types (if 

any), with appropriate 

illustration, if any) and clinical 

applications of important 

techniques for the separation of 

proteins (such as electrophoresis, 

isoelectric focusing, 

chromatography, filtration, 

centrifugation and dialysis).

7. Define Immunoglobulins; give 

its basic structure (with 

illustration), types, classification 

and their biomedical significance.

8. Give types and classification of 

plasma proteins.

9. Give details of plasma proteins 

(such as prealbumin, albumin, 

haptoglobin, ceruloplasmin, alpha 

1 anti-trypsin; alpha 2 

macroglobulin and transferrin) 

and their principal biologic 

functions along with their clinical 

significance. 

10. Elaborate the alpha 

fetoprotein and other clinically 

important acute phase proteins 

(such as alpha 1 acid glycoprotein, 

C-reactive protein).

11. Describe the components of 

glycoproteins (an overview of 

linkages between proteins and 

carbohydrate, N- O- linked 

oligosaccharides).

Student should be able to:

1. Explain the chemistry of 

purines and pyrimidines; their 

types and structure. 

1. Chemistry of purines and 

pyrimidines

Natural and synthetic derivates 

of purines and pyrimidines

2. Discuss the structure and 

functions of nucleotides and 

nucleosides (Excluding 

metabolism of nucleotides)

2. Structure and functions of types of nucleosides. nucleotides and nucleic acids

3. Enlist the natural and synthetic 

derivatives of purines and 

pyrimidines and their biomedical 

role. 3. Overview

4. Give structure, functions and 

types of nucleic acids (Excluding 

metabolism)

5

Nu
cle

ot
ide

 an
d N

uc
lei

c A
cid

s

2% 2% 3%

Lippincot 

Ch;1,2

Harper 

3,4,5,52

Qualitative 

Analysis of 

Proteins

4

Am
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s

4% 5% 3% 12% 6 1

Harper 30 

ed

Ch 33, 347% 3
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Student should be able to:

1. Give basic classification of lipids 

and their general biological 

functions.

1. Classification and biological 

functions of lipids

Fatty Acids: Functions of 

nutritionally essential fatty 

acids
2. Classify the fatty acids on the 

basis of “Fatty acid saturation” 

and explain each type with 

appropriate examples.

2. Eicosanoids -1

3. Describe the nomenclature; 

classification (on the basis of 

Fatty acid saturation), their 

chemical and physical properties 

along with isomerism in fatty 

acids.

3. Physical and chemical 

properties of fats and oil

Saponification, iodine and acid 

numbers, Rancidity of fats

4. Clarify the role of saturated 

and unsaturated fatty acids in 

health and disease.

4. Phospholipdis, glycolipids, 

sulfolipids, gangliosides

5. Explain the role of trans fatty 

acids (trans-fate) in coronary 

heart disease; omega-3 and 

omega-6 fatty acids and also give 

the importance of their dietary 

use.

5. Cholesterol

6. Define and enlist the 

nutritionally essential fatty acids 

with their main functions.

6. Lipid Peroxidation

7. Define eicosanoids and give its 

classification along with their 

biologic functions and elaborate 

its significance in health and 

disease.

8. Explain the physical and 

chemical properties of fats and 

oils (TAGs).

9. Define the saponification 

number, iodine number, acid 

number and rancidity of fats and 

give appropriate examples.

10. Give the structure, types (if 

any), biological functions and 

significance of phospholipids, 

glycolipids, sulfo-lipids and 

gangliosides. 

11. Elucidate the introduction, 

properties, functions of 

cholesterol and also enlist he 

common sterol compounds.

12. Give the structure (constituent 

structural components), 

properties and biological role of 

cholesterol related compounds 

(such as Bile acids).

13. Define lipid peroxidation and 

give reactions involved in whole 

process with its biomedical 

significance.

Qualitative 

Analysis of 

Fats12% 66

Li
pi

ds
 a

nd
 F

at
ty

 A
ci
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5% 4% 3% 1

Harper 

Ch.21
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Student should be able to:

1. Give introduction, classification 

and nomenclature of enzymes, 

definitions of enzymes and IU of 

enzyme activity; Enzyme 

Commission Classification of 

enzymes along with main 

subclasses.

1. Introduction, classification, 

nomenclature and properties of 

enzymes

2. Describe the properties of 

enzymes such as chemical nature, 

active site, catalytic efficiency, 

specificity, proenzymes, and 

kinetic properties.

2. Coenzymes and cofactors, 

Isozymes

Allosteric Enzymes, Factors 

affection enzyme acticity

3. Define Coenzymes and 

cofactors, also describe the 

coenzymes derived from various 

vitamins along with the examples 

of enzymes requiring these 

coenzymes; and metal cofactors

3. Enzyme inhibition 1

4. Define and explain the 

Isozymes with their clinical 

significance

4. Enzyme inhibition 2

5. Define allosteric enzymes and 

give their biological significance.

5. Mechanism of enzyme action, 

Kinetics of enzymes activity 1

6. Describe the factors affecting 

enzyme activity

6. Mechanism of enzyme action, 

Kinetics of enzymes activity 2

7. Describe the types of enzyme 

inhibitors and their biochemical 

importance: 

7. Regulation of enzymes 

activity

8. Explain the effects of 

competitive, non-competitive and 

uncompetitive inhibitors on 

enzyme activity.

8. Clinical importance of 

enzymes

9. Explain the effects of 

competitive and non-competitive 

inhibitions on Lineweaver-Burke 

plot

8. Describe the mechanism of 

enzyme action and kinetics of 

enzyme activity (Michaelis-

Menten and Lineweaver-Burke 

equations without derivation).

9. Describe the regulation of 

enzyme activity (covalent 

modification, allosteric regulation 

and regulation by gene induction, 

repression and de-repression of 

enzyme synthesis).

10. Give the therapeutic uses of 

enzymes and diagnostic 

application of determination of 

enzyme activities of certain 

enzymes in plasma in hepatic, 

muscle, prostatic, pancreatic, 

bone and cardiac diseases.

7

En
zy

m
es

3% 4% 2% 9% 8

Lippincot 

Ch;5

Harper Ch 

7,8,9
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Student should be able to: 1. Introduction to vitamins

1. Explain the general features of 

vitamins as essential nutrients.
2. Fat Soluble Vitamins 1

2. Classify the active vitamins 

according to their physico-

chemical nature and biochemical 

functions.

3. Fat Soluble Vitamins 2

3. Describe the important dietary 

sources and recommended 

dietary allowances of vitamins.

4. Fat Soluble Vitamins 3

4. Explain in detail, the Intestinal 

absorption, transport and storage 

of vitamins.

5. Water Soluble Vitamins 1

5. Explain the mechanism of 

action of vitamins and their 

biochemical functions in body.

6. Water Soluble Vitamins 2

6. Describe disorders associated 

with vitamin deficiency 

(hypovitaminoses) and 

hypervitaminoses.

7. Water Soluble Vitamins 3

7. Define and classify minerals; 

describe the macro-minerals (such 

as sodium, potassium, chloride, 

calcium, phosphorus, magnesium 

and sulfur) and micro-minerals 

(such as iron, zinc, selenium, 

iodine, copper, chromium, 

manganese, cadmium and 

fluoride) in human nutrition and 

their sources, absorption, 

transport, storage, and 

biochemical functions along with 

their recommended dietary 

allowances (RDA).

8. Water Soluble Vitamins 4

9. Minerals: Sodium, Potassium, 

Chloride

10. Minerals: Calcium, 

Phosphorus, Magnesium, 

Sulphur

11. Trace Elements: Iron, Zinc, 

Selenium, Iodine

12. Trace Elements: Copper. 

Chromium, Manganese, 

Cadmium, Fluoride

13. Overview

Student should be able to:

1. Explain caloric value of food, 

specific dynamic action (SDA) of 

food, respiratory quotient, 

metabolic rate (determination 

and factors affecting metabolic 

rate), basal metabolic rate (BMR) 

(measurements, calculation, and 

factors affecting BMR).

1. Energy metabolism

2. Describe “Balanced diet”. 2. Proteins in nutrition

3. Explain the role of proteins in 

nutrition: Obligatory nitrogen 

loss, nitrogen balance, 

nutritionally essential amino acids 

and their role in body growth and 

nitrogen equilibrium, 

determination of comparative 

nutritional efficiency and quality 

of dietary protein, recommended 

dietary allowance of protein, 

recommended dietary allowance 

of proteins, protein energy 

malnutrition (kwashiorkor and 

marasmus)

3. Fats in nutrition

4. Explain the role of Fats and 

Lipids in nutrition; Fats as a 

source of energy, role of 

saturated and unsaturated fats in 

health and disease, effect of 

dietary intake of trans-fats on 

health, and nutritionally essential 

fatty acids.

4. Carbohydrates in nutrition

5. Explain the role of 

carbohydrates in human 

nutrition; Proteins sparing effect 

of carbohydrates, dietary 

carbohydrates and blood glucose 

along with the details of glycemic 

index, dietary fibers (types and 

biomedical importance).

5. Balanced diet

Calculation of caloric 

requirements

6. Calculate the caloric 

requirement of a person and 

nutritional requirements in 

pregnancy, lactation, infancy and 

old age.

6. Obesity 1

7. Elucidate Obesity and food 

additives (artificial sweeteners 

and flavor enhancers).

7. Obesity 2

1

Vit
am

ins
 an

d M
ine
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s

3% 4% 5% 12% 13

Lippincot 

Ch;28

Harper Ch; 

44

Chemical 

analysis of 

urine (normal 

and abnormal 

specimens)

Lippincott 

7th ed: 

Ch;29

Harper Ch; 

44

Lippincot 

Ch;26, 27

Harper Ch; 

43

6% 7
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n

2% 2% 2%
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CURRICULUM WITH LEARNING OBJECTIVES 
Cell Biochemistry 

1. Overview biochemistry and its significance in medicine 

2. Discuss the biochemical composition and functions of cell. 

3. Biochemical composition and function of cell membrane. 

4. Discuss the transport of substances across the cell membrane. 

5. Membrane receptors and other biologically important membrane bound proteins like G- 

proteins, adenylate cyclase & phospholipase 

6. Basic methods to study cell biochemistry; 

• Centrifugation 

• Ultracentrifugation 

• Enzyme-linked immunosorbent assay (ELISA) 

• Radioimmunoassay 

• Chromatography 

• Electrophoresis 

• pH metery 

• Spectrophotometry 

7. Discuss the ionization of water; weak acid and bases 

8. pH & pH scale and concept of Isoelectric pH. 

9. pKa value, dissociation constant and titration curve 

10. Henderson- Hassel balch equation and its applications 

11. Body buffer systems 

Chemistry of Carbohydrates  

 

1.  Define & Classify carbohydrates along with their biochemical functions.  

2.  Explain the structure & functions of biologically important monosaccharides. 

3.  Explain the isomerism of carbohydrates.. 

4.  Define important disassarides with their biochemical functions . 

5.  Oligosaccharides, their combinations with other macromolecules. 

6.  Define Polysaccharides and Classify into their types & biochemical functions. 

7.  Define Proteoglycans & Mucopolysaccharidosis with their Types. 

 

Chemistry Of Lipids &Fattyacids  

 

1.  Define & Classify Lipids with their biological functions. 

2.  Define & Classify fatty acids along with their properties. 

3.  Define Nutritionally essential fatty acids and their functions. 

4.  Briefly discuss the eicosanoids & their biologic functions. 

5.  Briefly discuss the structure & biological functions of phospholipids,    glycolipids, 

sulpholipids& gangliosides. 

6. Explain the structure & biological role of Cholesterol & bile acids. 

7. Define lipids peroxidation & its significance 

 

Chemistry of Amino acids and Proteins 

  

1. Define & classify the Amino acids along with examples.  

2. Differentiate between standard and non-standard amino acids. 

3. Briefly discussed the functions of Amino acids. 

4. Importance of amino acids in maintenance of pH. 

5. Define & Classify Proteins along with their biomedical functions & Properties. 

6. Explain the structural organization of Proteins. 
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7. Briefly discuss the denaturation of proteins & protein misfolding related to ( Amyloidoses& 

Prion disease) 

8. Define Immunoglobulin their types, structure & biological impotance. 

9. Define Plasma proteins their types & biomedical importance. 

10. Define glycoproteins,components of glycoprotein with their role. 

11. Briefly discuss the important Techniques for separation of proteins. 

 

Extracellular Matrix  

 

1. Discuss the Collagen its types & structure, biosythesis& degradation as well as 

collagenopathies.(Ehlers-Danlos syndrome & Osteogenesis imperfecta. 

2. Elastin their structural characteristics &role along with genetic disorder. 

3. Explain fibrillin as a role of microfibrills, fibronectin & Laminin. 

4. Define glycosaminoglycans their structure & classification. 

5. Define Proteoglycans with their structure & functions. 

 

Chemistry of Nucleic acid & Nucleotides 

 

1. Define purine & pyrimidines with their structure & Types. 

2. Explain the structure & functions of nucleotides & nucleosides. 

3. Structure functions & types of Nucleic acids.  

4. Briefly explain the natural & synthetic derivatives of purine &pririmidines& their 

biochemical role.  

 

Enzymes 

 

1. Define, introduce & classify the enzymes along with their properties. 

2. Define coenzymes & cofactors & classify them. 

3. Briefly explain the mechanism if enzyme action and kinetics of enzymes. 

4. Discuss the factors affecting the enzyme activity. 

5. Define enzyme inhibition, classify them into their types with examples. 

6. Allosteric enzymes with their biological significance 

7. Define isoenzymes & their clinical significance. 

8. Briefly explain the regulation of enzyme activity. 

9. Briefly explain the diagnostic importance of enzymes in diseases. (Clinical enzymology).  

10. Discuss the therapeutic uses of enzymes 

 

Vitamins 

1. Elaborate the general features of vitamin. 

2. Define vitamins & classify according to their chemical nature & biochemical functions. 

3. Important dietary sources & recommended dietary allowances of vitamins. 

4. Briefly explain their intestinal absorption, transport & storage of vitamins. 

5. Briefly explain the mechanism of action of vitamins. 

6. Explain the disorders associated with vitamin deficiency &   Hypervitaminosis 

Minerals & Trace Elements 

 

1. Define & Classify the minerals 

2. Briefly explain the role of minerals in human nutrition 

3. Explain the sources & recommended dietary allowances (RDA) of minerals. 

4. Briefly explain their absorption, transport, and storage & biochemical function of minerals. 

5. Briefly explain their deficiency manifestations along with their clinical aspects. 
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Nutrition 

  

1. Define Energy metabolism, Caloric value of food, Specific dynamic action of food (SDA).  

2. Define Respiratory quotient, Metabolic rate, Basal metabolic rate. 

3. Determination of metabolic rate & factors affecting the metabolic rate. 

4. Define balance diet & their importance in health & diseases. 

5. Discuss proteins in nutrition; Obligatory nitrogen loss, nitrogen balance. 

6. Explain the role of essential amino acids in body growth. 

7. Briefly discuss the protein energy malnutrion (Kwashiorkor & Marasmus) 

8. Briefly explain the role of lipids &fatsin nutrition. 

9. Define glycemic index & dietary fibers theirTypes& biochemical importance. 

10. Calculate the caloric requirement of a person & nutritional requirements in pregnancy, 

lactation infancy &oldage. 

11. Briefly discuss obesity & food additives. 

 

Porphyrins and Hemoproteins  

 

1. Discuss the Chemistry & biosynthesis of heme & other porphyrins including disorders of heme 

biosnthesis. (porphyrias) 

2. Explain the structure & functions of Hemoglobin & myoglobin & types of Hemoglobin. 

3. Explain the oxygen binding capacity of hemoglobin. 

4. Explain the bilirubin metabolism. 

5. Define Hyperbilirubinemias & their causes 

6. Define jaundice and their types and kernicterus. 

7. Define Hemoglobinopathies; Sickle cell anemia, Thalassemia, Haemoglobin C disease 

&Haemoglobin SC disease. 
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                                  UHS SYLLABUS     
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                                                              SOURCE OF KNOWLEDGE 
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POLICY & GUIDELINES OF  

LEARNING STRATERGIES & STUDY SKILLS FOR MEDICAL 

STUDENTS 

This document is a Summary written for the purpose of the study guides. For details refer to the 

document “A HANDBOOK OF POLICY & GUIDELINES OF 

LEARNING STRATERGIES & STUDY SKILLS FOR MEDICAL STUDENTS” available for the 
students at website, Bookshop and the Department of Medical Education. 

 
 
STEPS TO STRATEGIC LEARNING: 

1. Set realistic learning goals.  

These goals serve as the driving force to generate and maintain the motivation, 

thoughts, and behaviour necessary to succeed. Set and use long-term occupational 

goals (you want to be a doctor) and short-term learning goals (you want to 

understand this new material). 

 

     2. Types of knowledge needed to be a strategic learner: 

• Know yourself as a learner (learning preferences, talents, best times of day to study, 

ability to match study skills to learning task) this knowledge helps you set realistic yet 

challenging learning goals. 

• Knowing the nature and requirements of different types of educational tasks. 

• Knowing a variety of study skills and learning strategies and how to use them. 

• Knowing the contexts in which what is being learned can be used now or in the 

future. 

 

3. Use a variety of learning strategies: 

• Manage your study environment, 

• Coordinate study and learning activities, 

• Keep your motivation for learning clear, 

• Generate positive behaviours toward learning, 

• Make new information meaningful to you, 

• Organize and integrate new information with existing knowledge, or 

Re-organize existing knowledge to fit the new understanding and  

                        information. 

• Place new information in a present or future context. 
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    ACADEMIC HOURS BREAKDOWN AS PER PMDC REGULATIONS 
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                        ACADEMIC HOURS BREAKDOWN (ACMC)
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                                           UHS TABLE OF SPECIFICATIONS 
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                                         FORMAT OF PRACTICAL EXAM 
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                                      INTERNAL ASSESMENT POLICY 

The assessment policy of Avicenna Medical College clearly reflect that the assessment must 

covers knowledge, skills and attitude to be acquired by a medical student at the end of the 

each Professional Year and the entire MBBS Course. 

• Theoretical knowledge is assessed by means of MCQs, SEQs, Structured Viva, CBD 

Tutorials and Pre-Test Tutorials.  

• Professional and Clinical Skills are assessed through OSPE, OSCE, Practical Exams and 

Long and Short Cases.  

• Attitudes are assessed through OSPE, OSCE, Practical Exams, Long Cases, Short Cases 

and Vivas 

 

Assessment Procedures 

Performance of students will be assessed as follows: 

 

a. Programmatic Assessment During Academic Year: Grand Tests and Revision Test  

It will incorporate both formative and summative assessment for all academic years. 

1) Formative Assessments: 

These are Conducted throughout the academic year. These are low stake examinations with 

feedback to improve student learning, leading to better performance in summative 

assessments and the UHS Professional Examinations. At Avicenna Medical College the 

formative assessment is in the form of Grand Tests, Revision Tests, Research, Tutorials, 

Assignments, Long Cases and Short Cases presentations etc.  

2) Summative Assessments:  

These are conducted at the end of each term, consisting of Session Examinations conducted 

on the pattern of UHS annual Prof Exams. These consist of One best type of MCQs and SEQs 

which has two to three parts require written short essay responses from the students. The 

MCQs, the SEQs are mostly clinical and scenario based and designed to test the concepts.  

 

b. End of Term Assessment 

This will be summative carried out at the end of each academic year. 

Assessment Tools:  

Various tools selected are as follows according to UHS guidelines. 

 

a. Written Assessment  

1) Multiple Choice Question (MCQ) 

MCQs are extensively used for in both formative and summative assessment  owing to their 

ability to offer a broad range of examination items that incorporate several subject areas. They 

are the one best type of MCQs and designed to test factual knowledge, understanding and 

clinical reasoning. 
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A multiple choice item consists of a problem, known as the stem, and a list of suggested 

solutions, known as the choices. The choices consist of one correct or best choice, which is the 

answer, and incorrect or alternatives, known as distractors. Each MCQ carries one mark. The 

number of MCQs vary in the Grand Tests, Revision Test and the Session Exams as needed. 

 

2) Short Essay Questions (SEQs) 

Written assessment formats are the most widely used assessment methods in medical 

education. Learning outcomes which are mainly based on cognitive domains (knowledge) can 

be assessed by them.  

The SEQs have a statement or clinical scenario followed by two to three questions, which 

require application of concepts and are thought provoking. 

 

b. Assignments and Presentations 

Every month in various departments, topics of clinical significance are given to the students for 
assignment and presentations for small group discussions (SGD) sessions. These will be a part of 
formative assessment. Clinico- Basic and Clinico-Pathological Conferences (CPC) are held for 
preclinical and clinical years, respectively. 

 

c. Practical/Clinical Assessment 
1) Objective Structured Practical Exam (OSPE) 
A formative OSPE will be held during terms and summative at the end of year. It will consist of 

laboratory-based and practical questions related to the learning objectives covered in the course. 

The students will be given feedback after formative assessment. 

2) Objective Structured Clinical Exam (OSCE): 

A formative OSCE will be held during the term and summative at the end of year. It will consist of 

clinical and practical questions related to the learning objectives covered in the course. The students 

will be given feedback after formative assessment. 

3) Long Case 

At the end of fourth and final year each subject will be assessed by a long case. Daily encountered 

problems will be the case scenarios for which students will be trained during formative assessment 

in clinics. 

4) Structured Viva 

At the end of examination an integrated viva will be taken in which relevant specialists will sit and 

ask questions. There will be guidelines for examiners to follow.  

5) Log Books 

In case of log books, required entries will be countersigned by observer. It will be criterion 

referenced whereas the students will have to fulfill the following criteria: for example assignments, 

case presentations in wards, departmental log books. 

6) Observation 

Internal Assessment 
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The progress report from teachers will have separate column about behavior and attitude of 

students in each term in addition to academic record with minimum pass of 50%.  

 

 

Internal Assessment 

The progress report from teachers will have separate column about behavior and attitude of 

students in each term in addition to academic record with minimum pass of 50%.  

 

The question papers are prepared in secrecy and approved by the Principal. The department then gets 

sufficient copies made in secrecy and submits the same to the directorate of Medical Education 24 hours 

before the scheduled test / exam. On the day of the examinations these papers along with the answer 

sheets are collected from the DME and taken straight to the examination hall where they are opened 

and are distributed to the students for attempting the question.  

 

After the papers have been solved, the MCQs are marked immediately and the SEQs marked and 

submitted within two days (except for revision tests where the results have to be submitted within 24 

hours) from here, the assessment system as envisaged in the earlier paragraphs is applied.  

 

Every test / examination is supported by keys both for MCQs and SEQs. Adequate time is air marked 

for key discussion in which the member of the faculty explains to the class how in fact they should 

have attempted the MCQs and SEQs. This gives an opportunity to the class to make the assessment of 

how they have attempted the paper and what mistakes they have made and how not to repeat them in 

future. 

 

Avicenna Medical College endeavors to implement the assessment system of the UHS subject based 

curriculum as it is in vogue at present by implementing the curriculum with the basic ingredients of 

assessment implementation as follows: 

a. Grand Test 

b. Revision Test 

c. Session Examinations 

d. OSPE 

e. OSCE 

f. Viva 

g. Log books / Copies 

h. Assignments  

i. Research work 

j. Tutorials 

k. Long case 

l. Short case 

Practical Assessments 
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The regulations for the preparation and conduct of practical assessments vary between subject areas. 

Where regulations have not been specified they have to be put up to the Academic Committee. 

Clinical Assessment 

The clinical assessment is carried out in the following forms: 

a. Scenario based Clinical Oriented MCQs 

b. Scenario/Clinical based SEQs/SAQs 

c. On-Patient training viva 

d. Ward tests 

e. OSPE 

f. OSCE 

 

Assessment Framework 

The framework for assessment involves the University guideline of: 

a. Pass marks 50% 

b. Equal marks for theory and for practical 

c. Internal Assessment 10% to be awarded by the college 

d. Allocation of marks as under 

 

Allocation of Marks 

Sr. Subject 
Marks 

Theory 

Marks 

Practical 

/ OSPE / 

OSCE 

Remarks 

1 Anatomy 100 100 Internal assessment 10% 

2 Physiology 100 100 Internal assessment 10% 

3  Biochemistry 100 100 Internal assessment 10% 

4 Islamiyat & Pak Studies 100 -  

5 Pathology 150 150 Internal assessment 10% 

6 Pharmacology 150 150 Internal assessment 10% 

7 Forensic Medicine 100 100 Internal assessment 10% 

8 Community Medicine 150 150 Internal assessment 10% 

9 Special Pathology 150 150 Internal assessment 10% 

10 ENT 100 100 Internal assessment 10% 

11 Ophthalmology 100 100 Internal assessment 10% 

12 Medicine 200 300 Internal assessment 10% 

13 Surgery 250 250 Internal assessment 10% 

14 Gynae 150 150 Internal assessment 10% 

15 Paeds 100 100 Internal assessment 10% 

16 Behavioral Sciences 100 100 Internal assessment 10% 
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Grand Test: The syllabus of each subject for which the table of specification has been formulated in 

detail is divided into various topics and grand tests are held after the topic has been covered in theory, 

practical and in tutorial classes. The grand test is the first exposure of the students towards assessment 

of his/her knowledge and skills and is held once only for each topic covered as the syllabus goes along. 

The grand test has the following ingredients: 

 

a. MCQs   45% marks 

b. SEQs   45% marks 

c. Viva / Copy  10% marks 

 

Note: The DME maintains a record of all grand tests along with the keys to the MCQs and SEQs 

and the results. These results are used for the calculation and assessment of each student in 

terms of their acquisition of knowledge and skills.  

 

Revision Test: The revision tests are designed to precede every session exam and they are aimed at 

breaking up the syllabus and covering the same in small bits so that the students can have exhaustive 

study of the portion of the syllabus to be tested upon. The schedule of revision test is decided jointly 

by the Assessment Committee and the students’ class representatives so that the student input is 

brought into consideration. In this case the students’ representatives include the weak students, the 

average ones and good students. And this mix ensures that adequate time is provided to weak students 

to do exhaustive studies.  

 

Depending upon the syllabus covered. 8 to 10 revision tests are held in preparation for the session 

exams. The contents of the revision tests are: 

 

a. MCQs (30)   30 marks 

b. SEQs (6)   30 marks 

 

Note: The DME maintains a record of all grand tests along with the keys to the MCQs and SEQs and 

the results. These results are used for the calculation and assessment of each student in terms 

of their acquisition of knowledge and skills. Four sets of revision tests are held annually. One 

each before the early session, mid-session, late session and/or send-up examination. 

 

Session Examination: As per the annual planner and schedule, three session exams are held every year 

and these are generally held in March, June and August each year. The late session examination is held 

in August and as an extra opportunity for the students to qualify the send-ups for the border line cases 

is only held one month before the prof exam. The following session exams are held: 

 

a. Early Session Examination  50% of syllabus 

b. Mid-Session Examination  85% syllabus 

c. Late Session Examination  100% syllabus 



39 
 

d. Send-up Examination   For the very weak 

 

The details of the session examination are as under 

 

a. Theory - 50% marks divided as under 

1) MCQs   45% of theory marks 

2) SEQs    45% of theory marks 

3) Log book / copy  10% of theory marks 

 

b. OSPE/OSCE/Viva – 50% marks 

   

Note: The DME maintains a record of all session exams along with the keys to the MCQs and SEQs 

and the results. These results are used for the calculation and assessment of each student in 

terms of their acquisition of knowledge and skills. Four sessions examinations are held 

annually.  

 

OSPE (Objective Structured Practical Examination): This depicts the scenario based clinical setting 

and various stations are arranged. The student has to go from one station to the other to answer the 

question or to display his practical skill. This is aimed at assessing both the knowledge and skills of the 

student. The format and the standard of the scenario based problems/questions are in line with the 

standards prescribed by the University of Health Sciences. 

 

Note: The DME maintains a record of all OSPEs along with the keys to the OSPE and the results. 

These results are used for the calculation and assessment of each student in terms of their 

acquisition of knowledge and skills. Sample OSPE paper is attached as Annexure-B. Since OSPE is 

a part of session exams therefore four sessions of OSPE are held each year. 

 

OSCE (Objective Structured Clinical Examination): This depicts the scenario based clinical setting 

and various stations are arranged. The student has to go from one station to the other to answer the 

question or to display his clinical skills. This is aimed at assessing both the knowledge and skills of the 

student. The format and the standard of the scenario based problems/questions are in line with the 

standards prescribed by the University of Health Sciences. 

  

Note: The DME maintains a record of all OSCEs along with the keys to the OSCE and the results. 

These results are used for the calculation and assessment of each student in terms of their 

acquisition of knowledge and skills. Sample OSCE paper is attached as Annexure-C. Since OSCE 

is a part of session exams therefore four sessions of OSCE are held each year. 

 

Viva: This is an oral examination to which the student is subject to be examined by two members of 

the Faculty one acting as the internal examiner and the other acting as the external examiner. The 
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student is grilled in these oral questioning sessions. The student is asked on various clinical aspects to 

ascertain his knowledge. 

 

Note: The DME maintains a record of all Viva and the results. These results are used for the 

calculation and assessment of each student in terms of their acquisition of knowledge and skills. 

Since Viva is a part of session exams therefore four sessions are held each year. 

 

Copies and Log Books: Whereas copies are maintained in 1st 2nd and 3rd year of the basic sciences, the 

log books are maintained for the 4th year and the final year for the clinical subjects. The completion of 

the copies and the log books is mandatory and these have to be produced before the internal and the 

external examiner on all session examinations and annual Prof exam. Copies and log books carry 10 

marks and are a valid record for the purpose of assessment besides being a record of the students’ 

clinical exposure.  

 

Assignments: These are normally generated by the Community Medicine and the Department of 

Medicine in which the departments give assignments for the students to be completed in their own 

time. Assignments are included as a part of practical assessment and left to the discretion of the Head 

of Department. 

 

Research work: The Department of Community Medicine as a part of its Curriculum train the students 

in carrying out research. These research projects are covered in Standard 12 – Research & Scholarship 

and research records are available in the Department of Community Medicine. Research works are 

included as a part of practical assessment and left to the discretion of the Head of Department. 

 

Tutorials: These are held before every grand test to clear the concepts of the students on the subject. 

The performance of the students in the tutorials is included in the viva assessment.   

 

Long Case and Short Case: This system of OSPE and OSCE is to ascertain the clinical acumen of the 

student. These are held with the session examinations and form of a part of the practical/clinical 

assessment.   

 
Notification of Results 
The Assessment Committee will display result on notice board as well as the results are sent through 
SMS to the father of the student.  

  
Results as hard copy will also be sent to parents after each term. 
 
Conducting Examinations and Assessments 
Conducting Examinations and Assessments According to University of Health Sciences Guidelines. In 
all examinations and assessments, the conditions underpinning the examination or assessment shall be 
displayed on concerned department notice boards to students prior to the examination or assessment 
taking place. 
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Note: Any requests for special assistance example reader/writer are to be made prior to the examination or 

assessment.  

g. Introducing students to the system of simulated and standardized patients 

 

Response to Parents: 

Parents are kept informed about the result of each student. The results are dispatched as follows: 

a. Grand Test:    by SMS 

b. Revision Test:   by SMS 

c. Session Examinations:  as a report containing the results of all grand tests  

of all subjects for that class. Three session exam  

reports are sent. Reports of each session for each class are 

attached as Annexure-I. 

d. OSPE    Included in the session result 

e. OSCE    Included in the session result 

f. Viva    Included in the session result 

g. Log books / Copies  Included in the session result 

h. Assignments    Included in the session result 

i. Research work  Included in the session result 

j. Tutorials   Included in the session result 

k. Long case   Included in the ward test / clinical test 

l. Short case   Included in the ward test / clinical test 
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