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Dated: 3rd August, 2026 

To 

The Chairman, Board of Faculty 

Basic Medical Sciences, 

LUMHS, Jamshoro 

Subject: Request for Approval of the Revised Curriculum for the M.Phil. Physiology Degree Program. 

Respected Sir, 

I write to formally seek the approval of the Board of Faculty for the revised curriculum of the M.Phil. Physiology major 

and minor program offered at Liaquat University of Medical and Health Sciences, Jamshoro. The Department of 

Physiology has undertaken a systematic review and updating of the postgraduate curriculum with the objective of 

ensuring that the academic content remains comprehensive, contemporary, and aligned with current standards in 

physiological sciences. 

The revised curriculum was deliberated upon and approved in the departmental Board of Studies meeting convened on 

31st July, 2026, under the chairmanship of Prof. Dr. Salma Farrukh Memon. The meeting was attended by Dr. Tazeen 

Shah, Dr. Keenjhar Rani, Dr. Saima Naz Shaikh, Dr. Urooj Bhatti, Dr. Kavita Bai, Prof. Dr. Safdar Shaikh (online), 

Prof. Dr. Navaid Qazi, Prof. Dr. Aabroo Qazi, and Prof. Dr. Haji Khan. The minutes of the said meeting are enclosed 

herewith (Ref. No. LUMHS/PHY/= dated 31st July, 2026). The revisions reflect a careful restructuring of theoretical 

and practical components and are intended to strengthen the academic preparation of candidates for careers in 

physiological research, teaching, and related professional practice. 

Due consideration has been given to the regulatory requirements of the Higher Education Commission (HEC) and the 

Pakistan Medical and Dental Council (PMDC) two (2) credit hours course of fehmul-quran is also included in the 

syllabus.  

The Department is confident that the proposed curriculum will satisfactorily address the academic and professional 

needs of postgraduate students as well as the broader expectations of the academic and healthcare communities. 

In light of the foregoing, the Department respectfully requests the approval of the revised curriculum for the M.Phil. 

Physiology major and minor program. It is anticipated that these modifications will meaningfully enhance the academic 

quality of the postgraduate offerings of the Department. We remain committed to continued collaboration with the Board 

of Faculty in advancing the educational standards of the institution. 

I am grateful for your kind consideration of this request. 

Yours sincerely, 

________________________ 

Prof. Dr. Salma Farrukh Memon 

Chairperson, Department of Physiology 

LUMHS, Jamshoro 
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MINUTES OF MEETING ON 

“REVISED CURRICULUM OF M. PHIL PHYSIOLOGY” 

The meeting was organized for the formation of SOPs and revised Post-Graduate (M. Phil Major & Minor) 

curriculum. The meeting was chaired by Prof. Dr. Salma Farrukh Memon, Chairperson, Department of Physiology, 

LUMHS – Jamshoro on Friday, 31st July, 2026 at 10:00 a.m. 

Following members attended the meeting: 

1. PROF. DR. SALMA FARRUKH MEMON 
   Professor of Physiology / Chairperson 
   Department of Physiology, LUMHS – Jamshoro 

2. DR. TAZEEN SHAH 
   Associate Professor 
   Department of Physiology, LUMHS – Jamshoro 

3. DR. KEENJHAR RANI 
   Associate Professor 
   Department of Physiology, LUMHS – Jamshoro 

4. DR. SAIMA NAZ SHAIKH 
   Assistant Professor 
   Department of Physiology, LUMHS – Jamshoro 

5. DR. UROOJ BHATTI 
   Assistant Professor 
   Department of Physiology, LUMHS – Jamshoro 

6. DR. KAVITA BAI 
   Assistant Professor 
   Department of Physiology, LUMHS – Jamshoro 

7. PROF. DR. SAFDAR SHAIKH (online) 
   Professor of Physiology 
   Shaheed Mohtarma Benazir Bhutto Medical University, SMBBMU, Larkana 

8. PROF. DR. NAVAID QAZI 
   Professor of Physiology 
   ISRA University, Hyderabad 

9. PROF. DR. AABROO QAZI 
   Professor of Physiology 
   ISRA University, Hyderabad 

10. PROF. DR. HAJI KHAN 
   Professor of Physiology (Expert) 
   ISRA University, Hyderabad 

The meeting started with the recitation of the Holy Qur’an. The Chair, while inaugurating the meeting, welcomed and 

thanked all members for sparing their precious time for their presence in the meeting. 

It was resolved that: 

1. Two (2) Hr course of Fehm-ul-Quran is added to the syllabus of M. Phil physiology.  
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2. In M. Phil Part – I Major course, CNS is replaced by CVS & Action Potential is replaced by Electrophysiology, 

while in Practical(s) superficial & deep reflexes is replaced by examination of Recording of ECG, Heart Sounds, 

Blood Pressure and Pulse Rate Examination. 

3.Modification in M. Phil Part – II Major Course: CVS is replaced by CNS & Special Senses, while in Practical(s) 

Recording of Pulse Rate, Blood Pressure, ECG, Heart Sounds and to pass N.G tube and Urinary Catheter are replaced 

by Examination on Sensory & Motor System, Test for cerebellar functions, EEG recording, Visual Acuity, 

Examination of Pupillary reflexes and hearing test by tuning fork. 

4. M. Phil Minor Course: CNS sensory and Motor are replaced by General Endocrinology, General Neurology & 

Excretory System, while in Practical(s) to record muscle twitch, muscle fatigue and examination of superficial & deep 

reflexes are excluded. 

5. The practicals of Blood Film and Differential Leukocyte Count (DLC) were removed from both the Major and 

Minor curriculum. 

6 Respiratory abnormalities, and Physiology of Aviation and Deep Sea Diving were removed from the Minor 

Physiology curriculum. 

7. Log book for M. Phil was approved. 

 

Meeting ended with the vote of thanks 

________________________ 

Prof. Dr. Salma Memon 
M.B.B.S, M. Phil, Ph. D 

Chairperson, 
Department of Physiology, LUMHS – Jamshoro 

C.C to the: 

1. Director Post-Graduate Studies, LUMHS – Jamshoro 

2. Office of the Dean, Faculty of Basic Medical Sciences – LUMHS Jamshoro 

3. Controller Examination, Post-Graduate, – LUMHS Jamshoro 

4. P.S to Vice-Chancellor, LUMHS – Jamshoro 

5. P.A to Registrar, – LUMHS Jamshoro 
6. Concerned Copy 

7. Office record 
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To, 

Respected Participants, 

In view of the recent change in the examination pattern, whereby Short Essay Questions (SEQs) have been completely removed 

from both the Major and Minor papers of the M.Phil. Physiology program, it has become necessary to undertake a comprehensive 

revision of the M.Phil. Major and Minor syllabi. 

I hereby invite you to a meeting of the Departmental Board of Studies to discuss and finalize the revised curriculum of the M.Phil. 

Physiology program in light of the above changes. 

You are requested to attend the meeting as per the schedule given below: 

MEETING SCHEDULE & VENUE 

Date: Friday, 31st July, 2026                              Time: 10:00 a.m. 

Venue: Office of the Chairperson, Department of Physiology, LUMHS – Jamshoro 

PARTICIPANTS 

1. Prof. Dr. Salma Farrukh Memon, Chairperson, Department of Physiology, LUMHS – Jamshoro (Ex-officio Member / 

Convener) 

2. Dr. Tazeen Shah, Associate Professor, Department of Physiology, LUMHS – Jamshoro 

3. Dr. Keenjhar Rani, Associate Professor, Department of Physiology, LUMHS – Jamshoro 

4. Dr. Saima Naz Shaikh, Assistant Professor, Department of Physiology, LUMHS – Jamshoro 

5. Dr. Urooj Bhatti, Assistant Professor, Department of Physiology, LUMHS – Jamshoro 

6. Dr. Kavita Bai, Assistant Professor, Department of Physiology, LUMHS – Jamshoro 

7. Prof. Dr. Safdar Shaikh, Professor, Department of Physiology, Shaheed Mohtarma Benazir Bhutto Medical University, 

SMBBMU, Larkana 

8. Prof. Dr. Navaid Qazi, Professor, Department of Physiology, ISRA University, Hyderabad 

9. Prof. Dr. Aabroo Qazi, Professor, Department of Physiology, ISRA University, Hyderabad 

10. Prof. Dr. Haji Khan, Professor, Department of Physiology, ISRA University, Hyderabad (Expert Member) 

AGENDA ITEMS ACTION 

1.Two (2)Hr course of Fehm-ul-Quran is added to the syllabus of  M.Phil physiology Discussion 

2.  Revised Curriculum of M.Phil. Physiology (Major & Minor) in light of the removal of SEQs from the 

examination pattern Discussion 

 

With profound regards, 

________________________ 

Prof. Dr. Salma Farrukh Memon 
M.B.B.S., M.Phil., Ph.D. 

Chairperson / In-Charge, 

Department of Physiology, LUMHS – Jamshoro 
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Postgraduate Program in Physiology 

Degree Offered: Master of Philosophy (M.Phil.) in Physiology 

Duration: 2 Years (32 credit hours) 

The Master of Philosophy (M.Phil.) in Physiology program is a research-oriented degree that aims to provide advanced 

training in the field of human physiology. The program’s main objective is to equip students with the knowledge and 

skills necessary to conduct original research in physiology and related disciplines. 

The program’s specific objectives include: 

•  Developing an understanding of the principles and concepts of physiology and their application in research. 

•  Providing students with an opportunity to undertake independent research in physiology. 

•  Enhancing students’ skills in critical thinking, problem-solving, and scientific communication. 

•  Providing students with training in research methods, including experimental design, data analysis, and 

interpretation. 

•  Developing students’ skills in scientific writing, including the preparation of research proposals, scientific papers, 

and grant applications. 

Method of Instructions: 

•  Formal lecture/tutorials & laboratory demonstrations. 

•  Literature review on specified physiology topics, write-up and presentation in seminar. 

 

M.PHIL PHYSIOLOGY PROGRAM (2 YEARS) 32 CREDIT HOURS 

COURSE WORK 24 CREDIT HOURS 

PART-1  PHYSIOLOGY + WORKSHOPS 08 CREDIT HOURS 

MINOR-1 04 CREDIT HOURS 

PART-2  PHYSIOLOGY + WORKSHOPS 08 CREDIT HOURS 

MINOR-2 04 CREDIT HOURS 

RESEARCH AND THESIS 06 CREDIT HOURS 

Two (2)Hr course of Fehm-ul-Quran is added to the syllabus of  M.Phil 

physiology 

02 CREDIT HOURS 
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M.PHIL PART-1 PHYSIOLOGY (MAJOR) – COURSE CONTENT  

1. HOMEOSTASIS 2. CELL MEMBRANE AND TRANSPORT 

3. ELECTROPHYSIOLOGY 4. NERVE AND MUSCLE PHYSIOLOGY 

5. BLOOD 6. CARDIOVASCULAR SYSTEM 

7. RESPIRATION  

 

PRACTICALS (PART-1) 

PRACTICALS (PART-1) 

1. Determination of Hemoglobin percentage % 

2. Determination of Erythrocyte Sedimentation Rate (ESR) 

3. Determination of Blood Groups 

4. Determination of Bleeding and Clotting Time 

5. To record Simple Muscle Twitch 

6. To record Phenomenon of Muscle Fatigue 

7. To record the effect of Sitting, Standing, Coughing and Deglutition on Respiration 

8. To record Lung Volume and Capacities in Healthy Adult 

9. To record and interpret the basics of ECG 

10. To record Pulse of healthy individual at rest and during exercise 

11. To determine areas of Auscultation and listen the normal Heart Sounds 

12. To record Blood Pressure through Palpatory and Auscultatory methods 

 

Chapter-1  Homeostasis 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

1 Homeostasis and its feedback 

mechanisms 

Define homeostasis and the internal environment. Describe body 

fluid compartments. Explain negative, positive and feed-forward 
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feedback. Discuss stress, allostasis and disease. Design simple 

approaches to investigate feedback control. 

Chapter-2  Cell Membrane and Transport 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

2 Structure and function of plasma 

membrane 

Explain composition and basic structure of plasma membrane, its 

functional importance and adaptation. 

3 Cell Organelles (mitochondria, 

cytoplasm, endoplasmic reticulum, 

microsomes, Golgi complex, 

lysosomes, microtubules, and 

inclusion bodies) 

Describe structure and specialized functions of major cell 

organelles and their role in cellular homeostasis and ATP 

generation. 

4 Transport Across the Cell membrane 

(active and passive) 

Describe types and processes of membrane transport (simple 

diffusion, facilitated diffusion, osmosis, primary & secondary 

active transport, bulk transport) and their physiological effects. 

5 Cell replication includes 

chromosomes, genes, and functions of 

DNA, genetic code, regulation of 

protein synthesis, genetic expression, 

and cell differentiation 

Describe organization of chromosomes and genes; explain 

functions of DNA, genetic code, regulation of protein synthesis, 

genetic expression and cell differentiation. Analyze implications 

of mutations. 

 

Chapter-3  Electrophysiology 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

6 Resting membrane potential, action 

potential, Graded Potential, Nernst 

Potential, spread of excitation and 

excitation-response coupling 

Describe resting membrane potential and Nernst potential. 

Discuss generation, phases and ionic basis of action potential. 

Explain graded potentials. Describe spread of excitation and 

excitation–response coupling.  

 

 

 

 

Chapter-4  Nerve and Muscle Physiology 
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S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

7 Structure and mechanism of 

contraction of skeletal, smooth, and 

cardiac muscle 

Describe structural organization of skeletal, smooth and cardiac 

muscle and molecular basis of sliding filament theory. Explain 

excitation–contraction coupling in each type. Compare 

physiological properties (force-velocity, length-tension, 

energetics). 

8 Neuromuscular junction, 

neuromuscular disorders (Myasthenia 

gravis, LEMS) 

Describe structure and function of neuromuscular junction, ACh 

release, end-plate potential and safety factor. Analyze 

pathophysiology of Myasthenia gravis and LEMS. Interpret 

muscle twitch, summation, tetanus and fatigue recordings. 

 

Chapter-5  Blood 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

9 Plasma, its composition and functions Describe composition of plasma and plasma proteins and their 

physiological functions. Define hematocrit, normal values and 

factors affecting it. 

10 Blood cells, their genesis, functions, 

and abnormalities 

Discuss cellular components of blood, their genesis, functions and 

abnormalities. 

11 RBC and Erythropoiesis, sites, and 

stages 

Discuss sites, stages and regulatory factors of erythropoiesis. 

Explain significance of reticulocyte count. 

12 Blood groups, their inheritance and 

importance, Erythroblastosis fetalis 

Describe ABO and Rh systems, inheritance and importance. 

Explain pathophysiology of erythroblastosis fetalis and 

transfusion reactions. 

13 WBC and its types Classify leukocytes and explain their types, genesis and functions. 

14 Immunity and its types Discuss immunity and its types (innate and adaptive) and 

hypersensitivity reactions. 

15 Platelets its regulation and formation Describe platelet production, regulation, structure and functions. 

16 Hemostasis steps and clotting 

pathways 

Outline sequential steps of primary and secondary hemostasis and 

intrinsic/extrinsic coagulation pathways. Evaluate laboratory 

methods. 
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Chapter-6  Cardiovascular System 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

17 Properties of Cardiac Muscle Describe specialized properties of cardiac muscle (functional 

syncytium, automaticity, rhythmicity, conductivity, long 

refractory period) and ionic basis of cardiac action potential. 

18 Origin and spread of cardiac impulse, 

ECG and its interpretation 

Describe conducting system of the heart and origin/spread of 

cardiac impulse. Define ECG; describe waves, intervals and 

segments of normal ECG; relate to electrophysiological events 

and common arrhythmias. 

19 Cardiac cycle, heart sounds, and 

murmurs 

Define cardiac cycle. Describe phases, generation of heart sounds 

and physiological basis of murmurs; correlate mechanical and 

electrical events. 

20 Cardiac output, factors affecting it, 

and its regulation 

Define cardiac output. Analyze determinants (preload, afterload, 

contractility, heart rate) and regulatory mechanisms (intrinsic and 

extrinsic). 

21 Heart rate and its regulation Explain heart rate and its regulation (neural and humoral). 

22 Circulation; functional anatomy of 

the circulatory system, the exchange 

vessels, and venous return, lymph and 

its flow and regional circulation 

Describe functional anatomy of circulatory system, exchange 

vessels, venous return, lymph flow and regional circulations. 

Apply Poiseuille’s law and principles of capillary exchange. 

23 Blood pressure and its regulation Analyze short-term and long-term mechanisms of blood pressure 

regulation (neural, hormonal, renal). 

24 Shock, hypertension, heart failure, 

congenital and valvular heart diseases 

Discuss pathophysiology of shock, hypertension, heart failure, 

congenital and valvular heart diseases; apply knowledge to 

interpret clinical findings and design research studies. 
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Chapter-7  Respiratory System 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

25 Anatomical Physiology of respiratory 

system and morphometrics of lungs 

Describe functional anatomy and morphometrics of the 

respiratory system. 

26 Mechanics of breathing – static and 

dynamic, and work of breathing 

Explain mechanical basis of static and dynamic lung properties 

and work of breathing. 

27 Respiratory control mechanisms; 

central and peripheral 

chemoreceptors, respiratory reflexes, 

and origin of respiratory rhythm 

Explain neural generation of respiratory rhythm and roles of 

central and peripheral chemoreceptors and respiratory reflexes. 

28 Lung Volume and its capacities Define and measure lung volumes and capacities; interpret 

spirometric data and relate to restrictive and obstructive patterns. 

29 Exchange of gases; ventilation 

perfusion and gas exchange, VA/Q 

concept, diffusion of gases across 

alveoli and capillaries 

Analyze principles of gas exchange, VA/Q matching, diffusion 

across alveolar–capillary membrane and factors affecting gas 

transfer. 

30 Transport of gases in the blood and 

O2-CO2 dissociation curves 

Describe transport of O₂ and CO₂ in blood, shapes and 

significance of O₂ and CO₂ dissociation curves, Bohr and Haldane 

effects. 

31 Respiratory abnormalities: hypoxia, 

cyanosis, hyper and hypocapnia, 

cheyne-stokes breathing, COPD, 

restrictive lung diseases, Asphyxia, 

drowning, CO poisoning 

Differentiate types of hypoxia; explain physiological basis of 

cyanosis, hyper/hypocapnia, Cheyne–Stokes respiration, COPD, 

restrictive disease, asphyxia, drowning and CO poisoning. 

32 Physiology of aviation and deep sea-

diving 

Discuss physiological adaptations and risks associated with high-

altitude (aviation) and high-pressure (diving) environments. 
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M.PHIL PART-2 PHYSIOLOGY (MAJOR) – COURSE CONTENT  

1. GASTROINTESTINAL SYSTEM 2. ENDOCRINOLOGY 

3. REPRODUCTIVE PHYSIOLOGY 4. EXCRETORY SYSTEM AND BODY FLUIDS 

5. CENTRAL NERVOUS SYSTEM AND 

SPECIAL SENSES 

 

 

PRACTICALS (PART-2) 

PRACTICALS (PART-2) 

1. To calculate the Body Mass Index 

2. To record Body Temperature 

3. To enlist the basic mechanism of Pregnancy Test 

4. Examination of Sensory System 

5. Examination of Motor System 

6. To assess the Cerebellar Functions 

7. To record and interpret the basics of EEG 

8. To determine Visual Acuity and Color Vision 

9. To examine Pupillary Light Reflex 

10. To assess the Auditory Nerve by Hearing Test 

11. To examine Cranial Nerves 

 

Chapter-1  Gastrointestinal System 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

1 Saliva, Salivary juice, its contents, 

and functions 

Describe composition, contents and functions of saliva/salivary 

juice and their neural control. 

2 Mastication and swallowing, steps of 

deglutition and its neuronal control 

Explain coordinated processes of mastication and swallowing 

(steps of deglutition) and its neuronal control. 
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3 Esophagus, peristalsis, gastro-

esophageal sphincter 

Describe esophagus, peristalsis and gastro-esophageal sphincter; 

discuss related motility disorders. 

4 Stomach, gastric juice its contents, 

functions, types of cells in stomach. 

HCL and its regulation 

Describe stomach, gastric juice (contents, functions), types of 

cells, and cellular mechanisms and multifactorial regulation of 

HCl secretion. 

5 Exocrine pancreas; Methods of study, 

structure of exocrine pancreas, 

secretion, its functions and control 

Describe structure of exocrine pancreas, secretion (enzymes & 

bicarbonate), functions and neural/hormonal control. Methods of 

study. 

6 Secretion of small intestine; Types 

and control of secretion 

Describe types and control of secretion of the small intestine. 

7 Digestion and absorption in GIT; 

Methods of study, absorption of water 

and electrolytes, digestion and 

absorption of carbohydrates, fats and 

proteins, their control, and 

abnormalities 

Explain mechanisms of digestion and absorption of 

carbohydrates, proteins, fats, water and electrolytes; evaluate 

abnormalities of absorption (malabsorption). 

8 GIT motility; Methods of study, 

extrinsic and intrinsic control of 

motility, stomach, small and large 

intestine, and their abnormalities 

Analyze intrinsic (ENS) and extrinsic neural and hormonal 

control of GIT motility; relate motility disorders to clinical 

presentations. 

 

Chapter-2  Excretory System and Body Fluids 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

9 General organization and structure of 

kidney, Renal circulation, and 

methods of its measurement 

Describe general organization and structure of the kidney, renal 

circulation and methods of its measurement. 

10 Body fluids and its role in 

maintenance of homeostasis through 

kidneys 

Analyze role of kidneys in long-term regulation of body fluid 

volume, osmolarity and composition, and maintenance of 

homeostasis. 

11 Glomerular filtration; Methods of its 

measurement, normal value, factors 

affecting it and its control 

Explain determinants of GFR, methods of measurement, normal 

value, factors affecting GFR and its control (including 

autoregulation). 
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12 Renal reabsorption and secretion; 

Renal handling of organic and 

inorganic plasma solutes, transport 

mechanisms, features of renal tubules, 

factors affecting reabsorption and 

secretion in renal tubules, role of 

PTH, ADH, aldosterone, ANP, renin-

angiotensin and prostaglandins 

Describe renal reabsorption and secretion mechanisms for major 

solutes. Analyze actions of PTH, ADH, aldosterone, ANP, RAS 

and prostaglandins on tubular function. 

13 Urine formation, concentration of 

urine, counter current mechanism 

Explain urine formation, concentration of urine and the counter-

current multiplier and exchanger mechanisms. 

14 Acid-base balance, acidification of 

urine 

Describe renal mechanisms of acid–base balance and acidification 

of urine; evaluate how renal disturbances produce acid–base 

disorders. 

 

Chapter-3  Endocrinology 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

15 General principles of endocrinology, 

hormone classification, mechanism of 

hormone action, feedback control 

Classify hormones. Describe general principles of endocrinology, 

mechanisms of hormone action (receptors, second messengers) 

and feedback control loops. 

16 Hypothalamus and pituitary gland; 

hormones, their functions and control 

Describe anatomical and functional relationships of hypothalamus 

and pituitary; explain synthesis, regulation and actions of anterior 

and posterior pituitary hormones. 

17 Thyroid gland; hormones, synthesis, 

functions, regulation and disorders 

Explain biosynthesis, transport, peripheral conversion and actions 

of thyroid hormones; analyze regulation by TSH and 

pathophysiology of hypo- and hyperthyroidism. 

18 Adrenal gland; hormones of cortex 

and medulla, functions, regulation 

and disorders 

Describe zones of adrenal cortex and medulla, biosynthesis and 

actions of glucocorticoids, mineralocorticoids and 

catecholamines, and regulation by ACTH and RAS. Discuss 

disorders. 

19 Endocrine pancreas; insulin, 

glucagon, somatostatin, functions and 

disorders (Diabetes mellitus) 

Analyze physiological roles of insulin, glucagon and somatostatin 

in fuel homeostasis; explain pathophysiological basis of diabetes 

mellitus and its complications. 
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20 Parathyroid gland, calcium 

metabolism, calcitonin and vitamin D 

Describe integrated hormonal control of calcium and phosphate 

homeostasis by PTH, calcitonin and vitamin D; discuss disorders 

of calcium metabolism. 

21 Pineal gland and other endocrine 

tissues 

Discuss physiological roles of the pineal gland and other diffuse 

endocrine tissues; evaluate methods used to assess endocrine 

function. 

 

Chapter-4  Reproductive Physiology 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

22 Male reproductive system; 

spermatogenesis and its control, male 

sex hormones, and functions 

Describe process of spermatogenesis, its hormonal control (HPG 

axis) and actions of testosterone and other male sex hormones. 

23 Female reproductive system; Sex 

differentiation and oogenesis and 

their control. Menstrual cycle and its 

endocrine control. Puberty, 

menopause, and contraception. 

Pregnancy and lactation 

Explain sex differentiation, stages of oogenesis and endocrine 

control of menstrual cycle. Analyze puberty, menopause and 

contraception. Describe physiological adaptations of pregnancy, 

placental hormones, parturition and lactation. 

 

Chapter-5  Central Nervous System and Special Senses 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

24 Organization of nervous system, 

structure, Functions of neuron and its 

types 

Describe structural and functional organization of the nervous 

system, structure and functions of the neuron and its types. 

25 Neuroglial cells, types, and functions Describe neuroglial cells – types and functions. 

26 Synapse, types, properties, and 

mechanism 

Describe synapse – types, properties and mechanism of synaptic 

transmission (electrical and chemical). 

27 Sensory receptors, types, properties, 

and transduction of stimuli 

Classify sensory receptors; explain principles of sensory 

transduction, receptor potentials and coding of stimulus intensity 

and modality. 
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28 Sensory pathways, dorsal column-

medial lemniscal system, anterolateral 

pathways 

Trace the dorsal-column–medial lemniscal and anterolateral 

sensory pathways. 

29 Pain pathways, types, suppression, 

and analgesic system. Headache and 

thermal sensations 

Analyze physiology of pain (types, pathways, suppression and 

endogenous analgesic system). Discuss headache and thermal 

sensations. 

30 Spinal cord its structure and 

functions, Cord reflexes, reflex arc, 

and reflex action 

Explain spinal cord structure and functions, components of the 

reflex arc, cord reflexes and reflex action. 

31 Motor cortex and corticospinal tracts 

(Pyramidal and extra pyramidal) 

Describe organization of motor cortex and corticospinal tracts 

(pyramidal and extrapyramidal). 

32 Cerebellum, functions, circuit, and 

disorders 

Describe cerebellum – functions, circuit and disorders. 

33 Basal ganglia, functions, circuit, and 

disorders 

Describe basal ganglia – functions, circuit and disorders. 

34 Limbic system and Hypothalamus Discuss functions of limbic system and hypothalamus in emotion, 

motivation, autonomic control and behaviour. 

35 Thermal regulation, Heat production, 

Heat loss 

Explain thermal regulation – mechanisms of heat production and 

heat loss. 

36 Sleep, EEG, and brain waves Interpret EEG and physiological basis of sleep stages, brain waves 

and circadian rhythms. 

37 General organization of autonomic 

nervous system 

Describe general organization of the autonomic nervous system. 

38 Effects of sympathetic and para-

sympathetic stimulation on specific 

organs/systems 

Describe effects of sympathetic and parasympathetic stimulation 

on specific organs/systems. 

39 CSF, synthesis, and functions Explain formation, circulation and functions of CSF and the 

blood–brain barrier. 

40 Sense of Vision (structure and 

functions of Eye, Lens, errors of 

refraction, accommodation, and 

pupillary reflex) 

Describe structure and functions of the eye, lens, errors of 

refraction, accommodation and pupillary reflex. 
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41 Fluid system of the eye Describe the fluid system of the eye. 

42 Retina structure and function. Light 

and dark adaptation 

Describe retina structure and function; light and dark adaptation. 

43 Visual pathways, visual pathway 

defects 

Describe visual pathways and interpret common visual pathway 

defects. 

44 Sense of hearing structure and 

functions 

Explain structure and functions of the ear relevant to hearing. 

45 Functions of Middle Ear Describe functions of the middle ear. 

46 Functions of Inner ear and auditory 

pathway 

Explain inner-ear transduction and the central auditory pathway. 

47 Sense of taste and smell Describe the physiology of the senses of taste and smell. 

 

 

Prof. Dr. Salma Farrukh Memon 

Chairperson, Department of Physiology 

LUMHS, Jamshoro 
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M.PHIL PHYSIOLOGY (Minor) COURSE CONTENT 

COURSE MODULES 

1. HOMEOSTASIS 

2. CELL MEMBRANE AND TRANSPORT 

3. ELECTROPHYSIOLOGY 

4. BLOOD 

5. RESPIRATION 

6. EXCRETORY SYSTEM AND BODY FLUIDS 

7. GENERAL ENDOCRINOLOGY 

8. GENERAL NEUROPHYSIOLOGY 

 

PRACTICAL 

1. DETERMINATION OF HEMOGLOBIN PERCENTAGE % 

2. DETERMINATION OF ERYTHROCYTE SEDIMENTATION RATE (ESR) 

3. DETERMINATION OF BLOOD GROUPS 

4. DETERMINATION OF BLEEDING AND CLOTTING TIME 

5. TO RECORD THE EFFECT OF SITTING, STANDING, COUGHING AND DEGLUTITION ON 

RESPIRATION 

6. TO RECORD LUNG VOLUME AND CAPACITIES IN HEALTHY ADULT 

7. TO RECORD AND INTERPRET THE BASICS OF ECG 
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CHAPTER-WISE CONTENT OF PHYSIOLOGY WITH LEARNING OBJECTIVES 

Chapter-1  Homeostasis 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

1 Homeostasis and its feedback 

mechanisms 

Define homeostasis and the internal environment. Explain 

negative, positive and feed-forward feedback mechanisms. 

Discuss stress, allostasis and how disruption of homeostasis leads 

to disease. 

 

Chapter-2  Cell Membrane and Transport 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

2 Structure and function of plasma 

membrane 

Explain composition and basic structure of plasma membrane, its 

functional importance and adaptation (lipid bilayer, proteins, 

carbohydrate moieties). 

3 Cell Organelles (mitochondria, 

cytoplasm, endoplasmic reticulum, 

microsomes, Golgi complex, 

lysosomes, microtubules, and 

inclusion bodies) 

Describe structure and specialized functions of major cell 

organelles and their role in cellular homeostasis and ATP 

generation. 

4 Transport Across the Cell membrane 

(active and passive) 

Describe types and processes of membrane transport: simple 

diffusion, facilitated diffusion, osmosis, primary & secondary 

active transport, bulk transport and their physiological effects. 

5 Cell replication including 

chromosomes, genes, and functions of 

DNA, genetic code, regulation of 

protein synthesis, genetic expression, 

and cell differentiation 

Describe organization of chromosomes and genes; explain 

functions of DNA, genetic code, regulation of protein synthesis, 

genetic expression and cell differentiation. Analyze implications 

of mutations. 

 

Chapter-3  Electrophysiology 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 
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6 Resting membrane potential, action 

potential, Graded Potential, Nernst 

Potential, spread of excitation and 

excitation-response coupling 

Describe resting membrane potential and Nernst potential. 

Discuss generation, phases and ionic basis of action potential. 

Explain graded potentials. Describe spread of excitation and 

excitation–response coupling. Relate alterations in excitability to 

basic clinical conditions. 

 

Chapter-4  Blood 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

7 Plasma, its composition and functions Describe composition of plasma and its physiological functions. 

Define hematocrit, normal values and factors affecting it. 

8 Blood cells, their genesis, functions, 

and abnormalities 

Discuss cellular components of blood, their genesis, functions and 

abnormalities. 

9 RBC and Erythropoiesis, sites, and 

stages 

Discuss sites, stages and regulatory factors of erythropoiesis. 

Explain significance of reticulocyte count. 

10 Blood groups, their inheritance and 

importance, Erythroblastosis fetalis 

Describe ABO and Rh blood group systems, inheritance and 

importance. Explain pathophysiology of erythroblastosis fetalis 

and principles of blood typing. 

11 WBC and its types Classify leukocytes and explain their types, genesis and functions. 

12 Immunity and its types Discuss immunity and its types (innate and adaptive) and basic 

hypersensitivity concepts. 

13 Platelets its regulation and formation Describe platelet production, regulation, structure and functions. 

14 Hemostasis steps and clotting 

pathways 

Outline sequential steps of primary and secondary hemostasis and 

intrinsic/extrinsic coagulation pathways. Evaluate basic laboratory 

methods (Hb%, ESR, blood grouping, bleeding & clotting times). 

 

Chapter-5  Respiratory System 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 
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15 Anatomical Physiology of respiratory 

system and morphometrics of lungs 

Describe functional anatomy and morphometrics of the 

respiratory system. 

16 Mechanics of breathing – static and 

dynamic, and work of breathing 

Explain mechanical basis of static and dynamic lung properties 

and work of breathing. 

17 Respiratory control mechanisms; 

central and peripheral 

chemoreceptors, respiratory reflexes, 

and origin of respiratory rhythm 

Explain neural generation of respiratory rhythm and roles of 

central and peripheral chemoreceptors and respiratory reflexes in 

control of ventilation. 

18 Lung Volume and its capacities Define and measure lung volumes and capacities; interpret basic 

spirometric data and relate to restrictive and obstructive patterns. 

19 Exchange of gases; ventilation 

perfusion and gas exchange, VA/Q 

concept, diffusion of gases across 

alveoli and capillaries 

Analyze principles of gas exchange, ventilation–perfusion 

matching (VA/Q), diffusion across alveolar–capillary membrane 

and factors affecting gas transfer. 

20 Transport of gases in the blood and 

O2-CO2 dissociation curves 

Describe transport of O₂ and CO₂ in blood, shapes and 

physiological significance of O₂ and CO₂ dissociation curves, 

Bohr and Haldane effects. 

 

Chapter-6  Excretory System and Body Fluids 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

21 General organization and structure of 

kidney, Renal circulation, and 

methods of its measurement 

Describe general organization and structure of the kidney, renal 

circulation and methods of its measurement. 

22 Body fluids and its role in 

maintenance of homeostasis through 

kidneys 

Analyze role of kidneys in long-term regulation of body fluid 

volume, osmolarity and composition, and maintenance of 

homeostasis. 

23 Glomerular filtration; Methods of its 

measurement, normal value, factors 

affecting it and its control 

Explain determinants of GFR, methods of measurement, normal 

value, factors affecting GFR and its control (including 

autoregulation). 

24 Renal reabsorption and secretion Describe renal reabsorption and secretion: handling of major 

plasma solutes, transport mechanisms and features of renal 

tubules. 
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25 Urine formation, concentration of 

urine, counter current mechanism 

Explain urine formation, concentration of urine and the counter-

current multiplier and exchanger mechanisms. 

26 Acid-base balance, acidification of 

urine 

Describe renal mechanisms of acid–base balance and acidification 

of urine; evaluate how renal disturbances produce acid–base 

disorders. 

27 Micturition reflex and its 

abnormalities 

Describe the micturition reflex, its neural control and common 

abnormalities of micturition. 

 

Chapter-7  General Endocrinology 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

28 Mechanism of hormone action; 

Receptors, membrane permeability, 

enzyme induction 

Describe general mechanism of hormone action including 

receptors, changes in membrane permeability and enzyme 

induction. Classify hormones and explain feedback control. 

29 Anterior Pituitary its secretions, its 

functions, regulation, and effects 

Describe secretions of the anterior pituitary, their functions, 

regulation and physiological effects. 

30 Posterior Pituitary its secretions, its 

functions, regulation, and effects 

Describe secretions of the posterior pituitary, their functions, 

regulation and physiological effects. 

31 Thyroid Gland, its secretions, its 

functions, regulation, and effects 

Explain secretions of the thyroid gland, their functions, regulation 

and effects. Discuss basic pathophysiology of hypo- and 

hyperthyroidism. 

32 Calcium Homeostasis (Parathyroid 

gland) 

Describe calcium homeostasis and role of parathyroid gland 

(PTH), calcitonin and vitamin D in calcium and phosphate 

regulation. 

33 Pancreas its secretions, its functions, 

regulation, and effects 

Describe secretions of endocrine pancreas (insulin, glucagon, 

somatostatin), their functions, regulation and effects. Explain 

basic pathophysiology of diabetes mellitus. 

34 Adrenal Gland its secretions, its 

functions, regulation, and effects 

Describe secretions of adrenal gland (cortex and medulla), their 

functions, regulation and physiological effects. Discuss basic 

disorders of adrenal function. 
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Chapter-8  General Neurophysiology (Central Nervous System) 

 

S# COURSE CONTENT (TOPIC) LEARNING OBJECTIVES 

35 Organization of nervous system, 

structure, Functions of neuron and its 

types 

Describe structural and functional organization of the nervous 

system, structure and functions of the neuron and its types. 

36 Neuroglial cells, types, and functions Describe neuroglial cells – types and functions. 

37 Synapse, types, properties, and 

mechanism 

Describe synapse – types, properties and mechanism of synaptic 

transmission (electrical and chemical). 

38 Sensory pathways, dorsal column-

medial lemniscal system, anterolateral 

pathways 

Trace the dorsal-column–medial lemniscal and anterolateral 

sensory pathways. 

39 Pain pathways, types, suppression, 

and analgesic system. Headache and 

thermal sensations 

Analyze physiology of pain (types, pathways, suppression and 

endogenous analgesic system). Discuss headache and thermal 

sensations. 

40 Spinal cord its structure and 

functions, Cord reflexes, reflex arc, 

and reflex action 

Explain spinal cord structure and functions, components of the 

reflex arc, cord reflexes and reflex action. 

41 Motor cortex and corticospinal tracts 

(Pyramidal and extra pyramidal) 

Describe organization of the motor cortex and corticospinal tracts 

(pyramidal and extrapyramidal). 

42 Cerebellum, functions, circuit, and 

disorders 

Describe cerebellum – functions, circuit and common disorders. 

43 Basal ganglia, functions, circuit, and 

disorders 

Describe basal ganglia – functions, circuit and common disorders. 

44 Limbic system and Hypothalamus Discuss functions of the limbic system and hypothalamus in 

emotion, motivation, autonomic control and behaviour. 

45 General organization of autonomic 

nervous system 

Describe general organization of the autonomic nervous system 

and effects of sympathetic and parasympathetic stimulation on 

major organs/systems. 
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46 CSF, synthesis, and functions Explain formation (synthesis), circulation and functions of 

cerebrospinal fluid (CSF) and the concept of the blood–brain 

barrier. 
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TABLE OF SPECIFICATION FOR M.PHIL PART-1 MAJOR 

S.NO CHAPTER 
NO. OF 

LECTURES 

PERCENTAGE OF 

CONTENT 

NO. OF SBQs 

(OUT OF 100) 

1 HOMEOSTASIS 1 3% 3 

2 CELL MEMBRANE AND TRANSPORT 4 13% 13 

3 ELECTROPHYSIOLOGY 1 3% 3 

4 NERVE AND MUSCLE PHYSIOLOGY 2 6% 6 

5 BLOOD 8 24% 24 

6 CARDIOVASCULAR SYSTEM 8 24% 24 

7 RESPIRATION 9 27% 27 

 TOTAL 33 100% 100 
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TABLE OF SPECIFICATION FOR M. PHIL PART-2 MAJOR 

S.NO CHAPTER 
NO. OF 

LECTURES 

PERCENTAGE OF 

CONTENT 

NO. OF SBQs 

(OUT OF 100) 

1 GASTROINTESTINAL SYSTEM 8 16% 16 

2 ENDOCRINOLOGY 7 15% 15 

3 EXCRETORY SYSTEM AND BODY FLUIDS 8 16% 16 

4 REPRODUCTIVE PHYSIOLOGY 2 4% 4 

5 
CENTRAL NERVOUS SYSTEM AND SPECIAL 

SENSES 
24 49% 49 

 TOTAL 49 100% 100 

  

mailto:physiology@lumhs.edu.pk


 DEPARTMENT OF PHYSIOLOGY 

Liaquat University of Medical & Health Sciences – Jamshoro 

 

 +92-22-9213139 / +92-22-9213459 Ext: 113 
 physiology@lumhs.edu.pk 

 
   

 

28 | P a g e  
 
 

TABLE OF SPECIFICATION FOR M.PHIL- MINOR 

S.NO CHAPTER 
NO. OF 

LECTURES 

PERCENTAGE OF 

CONTENT 

NO. OF SBQs 

(OUT OF 100) 

1 HOMEOSTASIS 1 2% 2 

2 CELL MEMBRANE AND TRANSPORT 4 8% 8 

3 ELECTROPHYSIOLOGY 1 2% 2 

4 BLOOD 8 17% 17 

5 RESPIRATION 8 17% 17 

6 EXCRETORY SYSTEM AND BODY FLUIDS 7 15% 15 

7 GENERAL ENDOCRINOLOGY 7 15% 15 

8 GENERAL NEUROPHYSIOLOGY 11 24% 24 

 TOTAL 47 100% 100 
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MARK SCHEME 

MPHIL MAJOR & MINOR IN PHYSIOLOGY 

 

ISSUE DATE: _______________ 

 

S,NO ITEM NO OF ITEMS  |  MARKS/ITEM TOTAL MARKS 

1 SBQ'S 100  |  1/SBQ 100 

2 VIVA+PRACTICAL -- 100 

 TOTAL -- 200 

 

 

 

 

 

 

Prof: DR. SALMA FARRUKH Memon 

M.B.B.S, M. Phil, PhD 
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SECTION 1: RESEARCH COURSEWORK RECORD (1 month duration): 
Two 

classes/week 
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SECTION 2: COURSEWORK RECORD 
Course Class 

Schedules 
(Theory) 

Facilitator Date Attendance 
Facilitato
r 
Signatur
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M.Phil Part-1 
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SECTION 3: LABORATORY / PRACTICAL TRAINING 
Course Class Schedules 

(Practicals) 
Activity/techniq
ue performed 

Date 
Facilitator
’s remarks 

Facilitator 
Signature 

M.Phil Part-1      

      

      

      

      

      
M.Phil Part-2      

      

      

      

      

      

      
PhD 
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PhD 
(Comprehensiv
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SECTION 4: SEMINARS, JOURNAL CLUBS & WORKSHOPS 
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Presented by 
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Coordinator 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

mailto:physiology@lumhs.edu.pk


 DEPARTMENT OF PHYSIOLOGY 

Liaquat University of Medical & Health Sciences – Jamshoro 

 

 +92-22-9213139 / +92-22-9213459 Ext: 113 
 physiology@lumhs.edu.pk 

 
   

 

38 | P a g e  
 
 

SECTION 5: SYNOPSIS DEVELOPMENT & SUBMISSION 
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Supervisor's 
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Chairperson’s 
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Initial Draft 
Submission      
Departmental 
Presentation      
Faculty/ review 
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Presentation      
Faculty/ review 
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Presentation(if 
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Ethical Approval 

     
Final Submission to 
ARB      
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