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LIST OF ABBREVIATIONS
ACTH
ADH
AMP
Anat-L
Anat-SGD

Adrenocorticotropic
Hormone
Anti Diuretic Hormone
Adenosine Mono Phosphate
Anatomy Lecture
Small Group Discussion in
Anatomy

LDL

Low Density Lipoproteins

LGA
LGB
LP

Large Group-A
Large Group-B
Lipoproteins

MCQs

Multiple Choice Questions

ATP

Adenosine Tri Phosphate

MCAD

BCAA

Branched Chain Amino Acids

Med-L

Bio-L

Biochemistry Lecture

NADH

Bio-P

Biochemistry Practical

NADPH

Bio-SGD
CAT

Small Group Discussion in
Biochemistry
Carnitine Acylcarnitine
Translocase

NeurSurg-L
NSAIDs

Medium chain acyl-CoA
Dehydrogenase
Medicine Lecture
Nicotinamide Adenine
Dinucleotide Hydrogen
Nicotinamide Adenine
Dinucleotide Phosphate
Neurosurgery Lecture
Non Steroidal AntiInflammatory Drugs
Objectively Structured Practical
Examination

CHO

Carbohydrates

OSPE

CMed-L

Community Medicine
Lecture

Path-L

Pathology Lecture

CT scan

Computed Tomography

PBL

Problem Based Learning

DKA

Diabetic Ketoacidosis

PDH

Pyruvate Dehydrogenase

DM

Diabetes Mellitus

Phar-L

Pharmacology Lecture

DSL

Directed Self Learning

Phy-L

Physiology Lecture

Emb-L

Embryology Lecture

Phy-P

Physiology Practical

FA

Fatty Acids

FDT
GMP
GSD
HDL
HMP
Histo-P
IMP
IPL
PRIME

Small Group Discussion in
Physiology
Film/Demonstration/Tutorial PTH
Parathyroid Hormone
Gaunosine Monophosphate RR
Respiratory Rate
Glycogen Storage Disease
SDL
Self-Directed learning
High Density Lipoproteins
SAQs
Short Essay Questions
Hexose Monophosphate
TCA
Tricarboxylic Acid Cycle
Histology Practical
TG
Triglyceride
Inosine Monophosphate
TPP
Thiamine pyrophosphate
Islamiyat/Pak Studies
VLDL
Very low density lipoprotein
Professionalism and communication skills,Research, Identity formation,
Management and leadership, Ethics
Phy-SGD
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DISTRIBUTION AND DURATION OF TEACHING ACTIVITIES AMONGST
DIFFERENT DISCIPLINES

S No

Basic and Clinical
Sciences

Large Group Format
(LGA, LGB)
Lectures

DSLs

1

Histology

3

2

Embryology

2

3

Physiology

20

4

4

Biochemistry

35

2

5

Pharmacology

3

6

Pathology

1

7

Medicine

6

8

Neurosurgery

1

9

Com. Medicine

5

10

Paediatrics

3

11

Behavioral sciences

2

12

Medical Education

1

13

Islamiyat /Pak St.

6

Sub Totals

88

Grand Total

Small Group Format
(Batch A, B, C, and D)
Practicals

SGDs

3

DSLs SDLs
1

4
5

9

25

6

8

13

1

94+47=141
Total Contact Hours= 94+(47x2)=188 hours

25
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Introduction to Endocrinology & Metabolism module
The Endocrinology & Metabolism module is a 6 weeks’ module consisting of study of
synthesis and structure of hormones and regulation of different endocrine glands and the
disorders associated with them. This module also includes the mechanisms involved in
carbohydrates, fats and protein metabolism. The contents of the module will be taught in
lectures, SGDs, Practicals and DSLs. Endocrinology & Metabolism consists of the following
themes:

1) Tall stature--------------- 1 week
2) Goiter / tetany-------------------1 week
3) Polyuria / hyperglycemia (carbohydrate metabolism)---------1 week
4) Plethoric face------------3 days
5) Obesity (fat metabolism) ---------------------4 days
6) Muscle wasting / Marasmus (Protein metabolism) ------------------- 7 days
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General Learning outcomes

By the end of this module, the 2nd year MBBS students will be able to:
1) Define hormones and describe the Classification, Synthesis, Secretion, Transport and
Clearance of hormones in the body.
2) Explain the mechanisms of Action of Hormones (2nd messengers and their roles) and
measurement of Hormone Concentrations in the Blood.
3) Describe the anatomy, development, histology and functions of pituitary gland.
4) Enumerate the hormones of anterior and posterior pituitary gland and explain their
control by the hypothalamus.
5) Describe the chemistry, secretion, mechanism of action, regulation and metabolic
effects of Growth hormone, Oxytocin and ADH, with related clinical disorders.
6) Describe the developmental events, anomalies and microscopic picture of thyroid and
parathyroid glands.
7)

Describe the chemistry, biosynthesis, secretion, mechanism of action, regulation and
metabolic effects of Thyroid and Parathyroid hormones with related clinical disorders.

8) Describe the histological features of pancreas and differentiate between the exocrine
and endocrine parts.
9) Describe the chemistry, biosynthesis, secretion, mechanism of action, regulation and
metabolic effects of Insulin & Glucagon with its related clinical disorders.
10) Describe the development of adrenal gland and differentiate between the various
histological zones of the gland.
11) Describe biosynthesis, secretion, mechanism of action, regulation and metabolic
effects of Adrenal hormones with its related clinical disorders.
12) Describe the metabolism of triglyceride, cholesterol and lipoprotein along with their
clinical aspects and hyperlipidemias.
13) Describe the metabolism of amino acid and proteins, along with the formation of
ammonia and urea.
14) Explain the pathology of gout, pharmacology of hypo-uricemic drugs and study
protein calorie malnutrition in paediatrics.
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Theme-1 (Tall stature)
Introduction
This module is a one week long module mostly emphasizing on the introduction to
endocrinology. The student will study the structure, development and physiology of
Pituitary gland. They will also study mechanism of action of Pituitary hormones and their
regulatory hormones. They will also understand the etiology, pathophysiology and relevant
clinical features of disorders of Pituitary gland.

Specific Learning Objectives and topics covered

Subject

Topic

Learning objectives

Embryology

Pituitary gland

Describe the development of Anterior and
Posterior pituitary gland

Histology

Pituitary gland

Enlist the histological differences between
anterior and posterior pituitary glands

Physiology

Introduction to
endocrinology

Describe the chemical messengers in the body.
Classification of hormones
Describe synthesis of hormones
Describe hormone Secretion, Transport and
Clearance from the Blood.

Mechanisms of Action of
Hormones

Explain mechanisms of Action of Hormones
Describe second messenger mechanisms for
mediating intracellular hormonal functions
Describe measurement of Hormone
concentrations in the Blood

Pituitary gland
Physiological anatomy
and its control

Describe physiological anatomy of pituitary
gland
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Describe hypothalamic control of Pituitary
Secretions.
Physiological Functions

Describe Growth hormone’s effect on growth

of Growth Hormone

and metabolism.
Explain Insulin-Like Growth Factors.
Describe regulation of Growth Hormone

Physiological Functions

Describe formation & functions of Oxytocin

of Posterior Pituitary
hormones
Describe formation & functions of ADH
Biochemistry

Hormones Introduction

Define hormones
Differentiate between the terms endocrine,
paracrine & autocrine.
Classify hormones on various basis
Discuss the mechanism of action of hormones
Define 2nd messengers and their roles

Anterior Pituitary

Enumerate the hormones of anterior pituitary

hormones

gland.
Describe the chemistry, secretion, mechanism
of action, regulation and metabolic effects of
Growth hormone with its related clinical
disorders

Posterior Pituitary

Enumerate the hormones of the posterior

hormones

pituitary gland
Describe the chemistry, secretion, mechanism
of action, regulation and metabolic effects of
the hormones of the posterior pituitary gland
with its related clinical disorders

Medicine

Acromegaly

Describe the pathophysiology, clinical features
and investigations of patient with Acromegaly
and Gigantism.
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Diabetes Insipidus

Describe the etiology, clinical features &
investigations of a patient with diabetes
insipidus

Neurosurgery

Pediatrics

Tumors of pituitary

Explain the types, clinical features, CT and MRI

gland

findings and management of pituitary tumors

Growth charts

Describe the fundamentals of growth charts in
pediatric practices
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List of Practicals

Topic

Subject

Learning objective

Name of

Venue

teacher
1. Determine the concentration of
Estimation
of urine

Biochemistry glucose in the given sample of urine
P1

glucose

BATGH
A- Dr. Faiza

Bio-9

B- Dr. Ubaid
2. Describe the conditions in which

C- Dr. Shabir

urine glucose is increased than

D- Dr. Iqbal

normal.

List of Small Group Discussion (SGD) sessions
Topic

Subject

Learning

Scenario

Name

objective;

of

At the end of

teacher

Venue

this SGD, the 2nd
year students
will be able to;
Pituitary

Physiology-

hormone

SGD1

deficiencies

a)Describe

the An 18 years old

physiological

African boy with

actions

of very short stature

Growth

was brought to

Hormone & how the hospital for
its secretion is investigations for
regulated.

short stature.
Hormone Analysis

b) Explain the showed
role

normal

of Growth Hormone

Somatomedins

levels, but very

in growth?

low

levels

of

Dr. Sara

Physio10
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Somatomedin-C.
(African Pygmies)
Growth
Hormone
Hypersecretion

Biochemistry- 1.Explain the
SGD-1

A 40 years old

BATCH

chemistry and

female patient

A- Dr.

Pharma-

mechanism of

presented to

Shabir
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action of growth medical OPD with
hormone

the complaints of

B- Dr.

changes in voice

Iqbal

2.Describe the

and facial

metabolic role

features, tightness C- Dr.

of growth

of shoes and

hormone

rings, snoring

Faiza

during sleep,

D- Dr.

3.Describe the

headache,

Naheed

disorders due to

menstrual

hypersecretion

irregularities and

of growth

numbness in

hormone

hands over last six

(gigantism &

months. On

short stature)

examination, the
patient had high

4.Describe the

BP (165/100),

disorders due to

prominence of

hyposecretion

supraorbital

of growth

ridges, deep voice

hormone (short

and enlarged

stature &

nose, ears and

dwarfism)

lips. The patient
growth hormone
was markedly
increased than
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the normal. Her
MRI brain
revealed a
pituitary adenoma
and she was
diagnosed as a
case of
Acromegaly.

List of DSL/others:Topic

Date/
Time

Subject

Learning objective

Name of

At the end of this DSL, the 2nd yr

teacher

Venue

student will be able to:31/12/18

a)Describe the developmental

Pituitary

1/1/19

Anatomy and histological differences

Gland.

2/1/19

between anterior and posterior

3/1/19

pituitary glands.

--------------b) Describe the consequences of
1:30 –3 pm

hypothalmo-hypophysial stalk
section.

SDL:-Library/SLRC

Dr.
Shehla

Anat-7

14
TIME TABLE FOR ENDOCRINOLOGY AND METABOLISM (2nd Year MBBS)Session 2018-19
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Theme-2 (Goiter &Tetany)
Introduction
In this one week long module, the student will learn about the thyroid and parathyroid
glands, mainly the structure, development, mechanism of action, physiological functions of
their hormones. Furthermore, the disorders associated with any pathology in these glands
will also be taught in detail.

Specific Learning Objectives and topics covered
Subject

Topic

Learning objectives

Embryology

Thyroid gland

Describe the developmental events of thyroid
gland
Enlist the developmental anomalies of thyroid
gland

Parathyroid gland

Describe the developmental events of parathyroid
gland
Enlist the developmental anomalies of parathyroid
gland

Histology

Thyroid gland

Describe the microscopic picture of thyroid gland

Physiology

Introduction of thyroid

Describe formation, secretion & transport of

hormones

thyroid hormones
Explain mechanism of action of thyroid hormones
Effect of thyroid hormones on cellular metabolism
(mitochondria / cell membrane)

Physiological functions & Describe physiological effects of Thyroid Hormone
regulation of thyroid

on growth, metabolism & body systems

hormone
Describe Regulation of Thyroid Hormone
Secretion
Physiological functions
and Control of the

Explain Mechanism of action PTH
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Parathyroid hormone
Describe Effect of Parathyroid Hormone on
Calcium and Phosphate concentrations
Describe Control of Parathyroid Secretion
Physiological role of Vit-

Explain Role of VIt-D in Calcium and Phosphate

D and Calcitonin in

metabolism

Calcium metabolism
Explain physiological functions of Calcitonin
Biochemistry

Thyroid gland

Enumerate the hormones secreted from thyroid
gland
Describe the chemistry, biosynthesis, secretion,
mechanism of action, regulation and metabolic
effects of thyroid hormone and Calcitonin with its
related clinical disorders

Parathyroid gland

Enumerate the hormones secreted from
parathyroid gland
Describe the chemistry, biosynthesis, secretion,
mechanism of action, regulation and metabolic
effects of parathyroid hormone with its related
clinical disorders

Medicine

Thyroid disorders

Explain the clinical features of hyperthyroidism
Explain the clinical features of hypothyroidism

Pharmacology

Antithyroid drugs

Describe the types and mechanism of action of
Antithyroid drugs

Behavioral
sciences

Professionalism in
medical practice

Psychological aspects of professionalism in
medical practice

17

List of Practicals

Topic

Subject

Learning objective

Name of

At the end of this Practical, the 2nd year

teacher

Venue

students will be able to;
Thyroid

Histology-P1

Gland

1.Identify the epithelium of thyroid
follicles

Dr.
Shehla

Anat-7

2. Identify the parafollicular cells
1. Determine the concentration of
Estimation
of blood

Biochemistry- glucose in the given sample of blood
P2

glucose

BATCH
A- Dr.

Bio-9

Iqbal
2. Describe the conditions in which

B- Dr.

blood glucose is increased or

Faiza

decreased than the normal

C- Dr.
Naheed
D- Dr.
Shabir

List of Small Group Discussion (SGD) sessions
Topic

Subject

Learning
objective
At the end of this
SGD, the 2nd year
students will be
able to;

Scenario

Name of
teacher

Venue
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a) Define Goitre.
Thyroid

Phy.SGD-

hormones

2

abnormalities

b) Describe the
actions of Thyroid
Hormones, T3
and T4?

A 40 years old lady
from Swat comes to

Dr

Physio-

the hospital with a

Fazlina

10

huge swelling in neck.
This swelling
appeared in

c) Describe the

childhood & gradually

pathophysiology

increased in size. The

behind the

swelling moves with

development of

swallowing.

Goitre in hilly
areas?

a. Describe the

An old woman

BATCH

Calcium-

BioSGD-

hormones

presents to the

Pharma-

Homeostasis

2

involved in

emergency room with A- Dr.

18

calcium

Carpopedal spasm.

homeostasis.

She gives history of

b. Enumerate the

Thyroidectomy about

B- Dr.

organs involved

2 months back. Her

Iqbal

in calcium

serum Calcium is

homeostasis.

6mg/dl.

c. Describe the

Shabir

C- Dr.
Faiza

effects of high
and low calcium

D- Dr.

level on the body.

Naheed

d. Describe the
importance of
calcium
homeostasis.
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List of DSL
Topic

Date/

Subject

Time

Learning objective

Name of

At the end of this DSL, the 2nd

teacher

Venue

yr student will be able to:Abnormalities Friday

Physiology a)Explain Tetany.

Due to

11/1/19

(LGA)

Calcium

-----------

imbalance

11am –

b) Define Rickets.

12:30

c) Differentiate between

pm

Osteomalacia & Osteoporosis.

SDL:-Library/SLRC

Dr

Physio-

Gulshan

10

20
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Theme-3 (Hyperglycemia/polyuria)
Introduction
This one week long module consists of description of pancreas with emphasis on its
development, microscopic and gross structure, and its functions mainly focusing on Insulin
and glucagon. It also includes lectures on Diabetes Mellitus and its treatment. This module
consists of lectures, Practicals, SGDs, DSLs and SDLs.

Specific Learning Objectives and topics covered
Subject

Topic

Learning objectives

Histology

Pancreas

Describe the histological features of pancreas
Differentiate between exocrine and endocrine
parts of pancreas

Physiology

Mechanism of action of

Explain Mechanism of action of insulin

insulin & its control
Describe the Control of Insulin Secretion
Physiological Effects of

Describe the effects of insulin on CHO, proteins

insulin on carbohydrates,

and Fats

protein and Fats
Physiology of Glucagon

Describe regulation of glucagon and its effects
Somatostatin

Physiological effects of

Describe Effects of hyperglycemia /

Diabetes Mellitus

hypoglycemia on body functions
Explain insulin resistance

Biochemistry

Pancreas

Enumerate the hormones secreted by pancreas
Describe the chemistry, biosynthesis, secretion,
mechanism of action, regulation and metabolic
effects of Insulin & Glucagon with its related
clinical disorders

Glycolysis

Define Glycolysis,
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Describe the entry of glucose into different
kinds of cells through various GLUT transporters
Describe the reactions of glycolysis
Describe the transportation of NADH to
Mitochondria via various Shuttles
Describe the energetics of glycolysis
Describe the fates of pyruvate
Describe the types of glycolysis especially the
anaerobic glycolysis
Describe the key enzymes and regulation of
glycolysis
Discuss the glycolysis in RBC
Describe the biomedical significance and clinical
disorders of glycolysis
Discuss glycolysis in cancer cells
Oxidation of
Pyruvate

Tricarboxylic Acid Cycle

Describe the conversion of pyruvate into acetyl
CoA
Enumerate the enzymes & coenzymes of PDH
complex
Describe the sequence of reactions catalyzed by
PDH complex.
Describe the regulation of PDH complex
Discuss the clinical aspects of PDH complex
especially the congenital lactic acidosis
Define citric acid cycle
Describe the sources of acetyl CoA in
mitochondria
Describe the reactions of TCA
Discuss the energetics of TCA
Discuss the energy yield of one molecule of
glucose when it is converted into carbon dioxide
and water
Name the vitamins that play key role in TCA
Describe the amphibolic nature of TCA
Discuss the regulation of TCA
Enumerate the inhibitors of TCA and their sites
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Gluconeogenesis

of inhibition
Define Gluconeogenesis
Name the organs and sub cellular location
where Gluconeogenesis occurs
Describe the substrates or precursors of
Gluconeogenesis
Describe the three bypass reactions
Describe the Gluconeogenesis from Fatty Acids
Discuss the Cori's cycle
Discuss the regulation of Gluconeogenesis
Name the key enzymes of Gluconeogenesis

Hexose Mono Phosphate
shunt

Discuss the Role of Pentose Phosphate Pathway
Name the tissues where Hexose Mono
Phosphate shunt occurs
Describe the reactions of the two parts of
Hexose Mono Phosphate shunt
Describe the Role of thiamine in Hexose Mono
Phosphate shunt
Enumerate the Similarities & differences b/w
glycolysis and HMP shunt pathway
Discuss the functions of NADPH (produced in
Hexose Mono Phosphate shunt) in various
tissues and cells
Discuss G6PD deficiency and its effects in
various tissues and cells
Describe the regulation of HMP shunt pathway

Uronic Acid Pathway

Enumerate the products of uronic acid pathway
and their importance
Discuss why ascorbic acid is vitamin for humans

Galactose Metabolism

Describe the uses & requirements of galactose
in the body
Discuss the various reactions with enzymes
involved
Describe the Genetic Deficiencies of Enzymes in
Galactose Metabolism and their effects
Describe the Main source of Fructose

Fructose Metabolism
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Discuss the various reactions with enzymes
involved
Discuss the Fructose formation in Seminal fluid

Glycogen Metabolism

Medicine

Diabetes Mellitus

Community

Diabetes Mellitus

Medicine
Pharmacology

Insulin and oral
hypoglycemic drugs

Describe the mechanism of formation of
diabetic cataract
Discuss the Defects in Fructose Metabolism and
their effects
Describe the structure and functions of the
glycogen especially the significance of its
polymer nature
Describe the difference between liver & muscle
glycogen
Describe the synthesis of glycogen by two
mechanisms with its enzymes
Discuss the breakdown of glycogen with its
enzymes
Describe the Regulation of Glycogen
metabolisms
Discuss the glycogen storage diseases with
deficient enzymes and cardinal clinical features
Discuss the classification, clinical features and
complications of Diabetes Mellitus
Discuss the risk factors, epidemiology and
prevention of Diabetes Mellitus
Discuss the indications and mechanism of action
of anti-diabetic drugs.
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List of Practicals

Topic

Subject

Learning objective

Name of

At the end of this practical work, the 2nd

teacher

Venue

year students will be able to;
Pancreas

Histo P-2

1.Identify the microscope features of

Dr. Shehla

pancreas and

Anat-7

2. To differentiate between exocrine and
endocrine pancreas
Glucose

Bio P-3

Tolerance

1. Explain the indications and procedure

BATCH

of glucose tolerance test

A- Dr. Iqbal

Test

Bio-9

B- Dr. Faiza
2. Draw glucose tolerance curve of a

C- Dr. Naheed

normal and diabetic subject

D- Dr. Shabir.

List of Small Group Discussion (SGD) sessions

Topic

Subject

Learning objective

Scenario

Name

Venue

of

At the end of this SGD,
the 2nd year students will

teacher

be able to;
a)Explain the difference

A 45 years old

Pancreatic

Physio-

between type 1 and type

obese man visits

Dr

hormone

SGD-3

2 diabetes?

medical OPD

Durre

deficiency

b) Describe the functions
of insulin?

complaining of
polydipsia and
polyuria. On

Physio-10
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c) Describe the signs,

examination his

symptoms and

random blood

complications of

sugar is

uncontrolled diabetes?

300mg/dl.

Carbohydrate

Bio-

a.Describe the role of

A young boy

BATCH

metabolism

SGD3

enzyme G6PD.

with repeated

A- Dr.

episodes of

Ubaid

b. Enumerate the

Malaria, is

B- Dr.

functions of NADPH

prescribed

Ubaid

Primaquine

C- Dr.

c. Name the TPP requiring

tablets by a

Shabir

enzymes.

doctor in medical

D- Dr.

OPD.

Shabir

(G6PD
deficiency)

d. Define Wernicke

Several days after

Korsakoff disease/

he begins taking

syndrome?

the drug, he

Pharma-18

develops pallor,
e. How HMP shunt is

fatigue and

affected in Beri Beri?

hamaturia.

f. Describe the effects of
G6PD deficiency in WBCs

g. Describe the effects of
G6PD deficiency in RBCs.

Carbohydrate

BioSGD

metabolism

4

(Glycogen

a. Describe the structure

A female infant

BATCH

of Glycogen

appeared normal

A- Dr.

at birth but

Faiza

b. Enumerate the

developed signs

Pharma-18
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storage

enzymes involved in the

of muscular

disease)

synthesis and degradation weakness at the

B- Dr.
Naheed

of glycogen with their

age of 3 months.

functions

She used to be

C- Dr.

drowsy early in

Iqbal

c. Describe the regulation

the morning but

of the glycogen

used to become

D- Dr.

metabolism

active after

Iqbal

having a feed. On
d. Enumerate Glycogen

examination she

storage diseases (GSD)

had enlarged

with the enzyme involved

liver. Laboratory
investigations

e. Describe the signs and

revealed fasting

symptoms of GSD

hypoglycemia.

(first three diseases)

f. Enumerate Glycogen
storage diseases (GSD)
with the enzyme involved

g. Describe the signs and
symptoms of GSD
(Last three diseases)
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List of DSLs:-

Topic

Date/

Subject

Learning objectives

Time

Effects of
Uncontrolle
d
Hyperglyce
mia

At the end of this DSL, the 2nd year

15.1.19

students will be able to:

am

PhysioDSL

a)Explain the affect of long term

(LGB)

the body.

hyperglycemia on various tissues of

b) Describe Metabolic disturbances
produced during uncontrolled
Diabetes.

c) Explain Complications of DM & their
management.

SDL:-Library/SLRC

Venue

teacher

Tue

8–9

Name of

Dr Durre Physio-10

29

Timetable
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Theme-4 (Plethoric face)
Introduction
This 3 day module consists of topics on the development and structure of adrenal gland, and
the hormones secreted by it. Like all previous glands modules, this one also includes
hormonal abnormalities and the disorders associated with them. This module consists of
Lectures, Practicals, DSLs and SDLs.

Learning objectives
Embryology

Adrenal gland

Describe the development of adrenal gland

Histology

Adrenal gland

Describe the microscopic picture of adrenal
gland
Differentiate between the various histological
zones of adrenal gland

Physiology

Physiological

Describe Types, Mechanism & Regulation of

functions

of mineralocorticoids

Aldosterone
Physiological Effects of Aldosterone (Renal,
Circulatory and others)
Physiological
Functions

Describe Types & Mechanism of Glucocorticoids
of

the

Glucocorticoids
Describe effects of Cortisol on Carbohydrate,
Protein and Fat Metabolism
Describe role of Cortisol in Stress , Inflammation,
Allergy and Immunization
Physiological

Describe ACTH secretion & mechanism of action

functions of ACTH
Biochemistry Adreno-cortical
hormones

Enumerate the hormones secreted from adrenal
cortex
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Describe biosynthesis, secretion, mechanism of
action, regulation and metabolic effects of
Adrenal cortical hormones with its related
clinical disorders
Adrenal

medullary Enumerate the hormones secreted from adrenal

hormones

medulla
Describe biosynthesis, secretion, mechanism of
action, regulation and metabolic effects of
Adrenal medullary hormones with its related
clinical disorders
Melanocyte-Stimulating Hormone, Lipotropin,
and Endorphin

Activating-Driving

Describe bulbo-reticular-facilitatory area.

Systems of Brain.
Explain continuous stimulation from lower brain
by four neurohormonal systems.
Medicine

Cushing`s syndrome

Describe the clinical features and complications
of Cushing`s syndrome

List of Practicals

Topic

Subject

Learning objective

Name of

At the end of this practical work, the 2nd

teacher

Venue

year students will be able to;
Adrenals

Histo P-3

1.Describe the microscopic picture of

Dr.

adrenal gland.

Shehla

2. Differentiate between the various
histological zones of adrenal gland
Estimation

Bio P-4

1. Determine the concentration of

BATCH

Anat-7

32
of chloride

chloride in the given sample of urine

in urine

A- Dr.

Bio-9

Iqbal
2. Describe the conditions in which urine

B- Dr.

chloride is increased or decreased than

Faiza

the normal

C- Dr.
Ubaid
D- Dr.
Shabir

List of SGDs

Topic

Subject

Learning objective

Scenario

Name of

Venue

teacher

At the end of this SGD,
the 2nd year students
will be able to;
a. name the major

A 67 year old

Batch:-

Fluid

Bio SGD-

hormone having

male with insulin

A Dr.

retention

5

mineralocorticoid

dependent

Faiza

activity

diabetes, on

(mineralocorti
coid)

Frusemide and

B

b. discuss the

Amiloride therapy

Dr.

mechanism of action

for mild heart

Naheed

of aldosterone.

failure was
admitted after 24

C

c. enumerate the

hours of vomiting

Dr.

target tissues of

and his diabetes

Naheed

aldosterone

out of control.
The routine

DDr.

d. discuss the

plasma

Ubaid

functions of

biochemistry

Pharma18
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aldosterone

revealed
hyperglycaemia,

e. describe the

hyponatremia

regulation of

and

aldosterone

hyperkalaemia.
After 2 days of

f. discuss the

treatment with

pathophysiology of

insulin and IV

mineralocorticoids

saline his
diabetes

g. discuss the given

stabilised, but

scenario

after 7 days he
still had
hyperkalaemia.
His clinician
considered the
possibility of
Addison’s disease

Abnormalities

Physio

of

SGD-4

adrenocortical
secretion

a) define Cushing

A 28 years old

syndrome

lady visits OPD

b) describe the actions
of Adreno-cortical
hormones

with complaints
of swelling of face
and irregular
cycles. General

c) describe the reason

physical

for raised blood sugar

examination

and hypertension in

shows Moon face

Cushing syndrome

and Buffalo
hump. Her BP is
170/110 mmHg
and RBS is

Dr Durre

Physio10

34
280mg/dl.
MRI shows an
adenoma of
anterior pituitary
gland. Serum
ACTH levels are
high.

List of DSLs

Topic

Date/

Subject

Time

Learning objective

Name of Venue

At the end of this DSL, the

teacher

2nd yr student will be able
to:Adrenal

Friday

medulary

25/1/19

DSL

hormones

10 – 11

(LGA)

am

Physiology- a)Enumerate hormones of
Adrenal Medula.
b)Explain their mechanism
of action and functions in
body.

SDL:-Library/SLRC

Physio-10
Dr.Durre
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Theme- 5:- Obesity (Fat metabolism)
Introduction
This is a four days long theme in which the students will study triglyceride, cholesterol and
lipoprotein metabolism with their clinical aspects and hyperlipidemias. The students will
perform practical on the determination of cholesterol in the serum. There is a small group
discussion session on the production of energy when one molecule of palmitic acid is
oxidized.

Learning objectives
Biochemistry Fatty acid (FA)
synthesis
(De Novo)

Enumerate the organs where fatty acid synthesis occurs with
sub cellular sites
Discuss the source of Acetyl CoA that will be used for FA
synthesis with reason
Discuss how acetyl CoA comes out of mitochondria for the
synthesis of FA
Describe the steps of FA synthesis with enzymes
Describe the FA synthase enzyme with its structure and
components
Describe the product of FA synthase and the subsequent
fate of this product
Discuss the regulation of FA synthesis
Discuss why animals cannot convert fatty acids into glucose

Mobilization of
stored fats
(oxidation of FA)

Describe the further elongation and desaturation of FA and
its regulation
Describe how fats are mobilized from adipose tissues to the
organs where they will be used for oxidation
Enumerate the various methods of oxidation of FA
Discuss the stages of beta oxidation with its reactions
Calculate the no. of ATP obtained when one molecule of
palmitic acid is oxidized completely
Describe the genetic deficiencies of FA oxidation i.e. MCAD
& CAT deficiencies with their hallmarks
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Discuss the oxidation of odd-chain FA
Compare the processes of FA synthesis with FA oxidation
Metabolism of
Ketone bodies

Enumearate the ketone bodies
Define ketogenesis
Describe the steps of ketogenesis
Discuss the energy yield during ketogenesis in liver
Enumerate the conditions in which there is increased
ketogenesis
Discuss utilization of ketone bodies
Discuss the energy yield in ketone bodies utilization in extra
hepatic tissues
Describe the regulation of ketogenesis in well-fed healthy
conditions, during early stages of starvation & in prolonged
starvation
Discuss the ketoacidosis in diabetes

Complex Lipid
metabolism

Describe the synthesis of triacylglycerol by two mechanisms
Describe the synthesis of phosphatidic acid
Enumerate the substances formed from phosphatidic acid
Describe the synthesis of glycerophospholipids
Discuss the degredation of glycerophospholipids
Describe the synthesis of ceramide and
sphingophospholipids (shingomyelin)
Discuss the degradation of shingomyelin
Discuss Niemann-Pick disease with its cardinal clinical
features
Discuss Farber disease with its cardinal clinical features
Describe the synthesis of glycosphingolipids
Describe the degradation of glycosphingolipids

Eicosanoid
metabolism

Describe the abnormalities of phospholipid metabolism i.e.
true demyelinating diseases and sphingolipidosis
Define eicosanoids and describe their two classes
Describe the synthesis of prostanoids by cyco-oxygenase
pathway
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Enumerate the two isomers of cyclo-oxygenase with their
inhibition
Discuss why low dose aspirin therapy is used in strokes and
heart attacks
Describe biochemical reason for the adverse effects of
NSAIDs & steroids
Describe the catabolism of the prostanoids
Describe the lipoxygenase pathway for synthesis of
Leukotrienes and lipoxins
Describe the synthesis of leuktriene biosynthesis inhibition
Enumerate the leukotriene receptor antagonists
Metabolism of
cholesterol

Describe the major sites of cholesterol synthesis as well as
sub cellular sites
Describe the source of cholesterol synthesis
Describe the various steps of cholesterol synthesis
Discuss the regulation of cholesterol synthesis
Enumerate the inhibitors of HMG CoA reductase inhibitors
Describes the degradation and excretion of cholesterol with
synthesis of bile acids, their conjugation, bile salt formation
and micelle formation in lumen of the intestine
Discuss the enterohepatic circulation of bile salts
Discuss the role of bile acid sequestrants i.e. cholestyramine
and dietary fiber
Discuss the regulation of bile acid synthesis

Metabolism of
lipoproteins

Describe the structure of a typical lipoprotein particle
Enymerate the various classes of LP
Enumerate the functions of apolipoproteins
Describe the steps of chylmicrons’ metabolism
Describe the metabolism of VLDL
Describe the metabolism of LDL
Describe the metabolism of HDL

Disturbances of
Differentiate between hyperlipidemia and dyslipidemia
Lipid metabolism
Describe the classification of hyperlipidemia with enzyme
deficiency
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Community

Hyperlipidemias

Describe the epidemiology, preventive strategies and
diseases associated with hyperlipidemias

Ketoacidosis

Discuss the causes and investigations of Ketoacidosis

Medicine
Medicine

List of Practicals

Topic

Subject

Learning objective
At the end of this practical work, the

Name of

Venue

teacher

2nd year students will be able to;
Determination
of cholesterol

Batch:
Bio P-5

1.Determine the concentration of

A Dr.

in the given

cholesterol in the given sample of

Iqbal

serum

blood

B Dr.
Naheed

2. Describe the conditions in which

C Dr.

serum cholesterol is increased or

Ubaid

decreased than the normal

D
Dr.Shabir

Bio- 9
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List of Small Group Discussion (SGD) sessions
Topic

Subject

Learning objective

Scenario

At the end of this SGD,

Name of

Ven

teacher

ue

the 2nd year students
will be able to;
Lipid
Metabolism-I

Bio-

1.Explain the

A 19 year old boy

Batch:

significance of beta

was referred to a

A Dr.

(Energy yield of SDG6

oxidation of fatty acids medical center

Ubaid

one molecule

and enumerate

because of easy

of Palmitic

different steps of beta

fatigability and

B Dr.

acid)

oxidation

poor exercise

Faiza

tolerance. Careful
2.describe the

neurological

C

transport of fatty acid

examination

Dr. Shabir

through carnitine

revealed some

(carnitine shuttle) and

muscle weakness

D Dr.

effects of carnitine

in his extremities.

Faiza

deficiency

Several muscle
biopsies were

3. Explain various

performed.

reactions involved in

Microscopic

beta oxidation proper

examination
indicated that the

4. Describe the energy

muscle was filled

yield of one molecule

with vacuoles

of Palmitic acid.

containing lipid.
Chemical
measurements
indicated that
these muscle
specimens

Phar
ma18
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contained only
one-sixth as much
carnitine as in
biopsies of normal
muscle specimen.

Lipid

Bio-

1.Enumerate ketone

An 18 year old

Metabolism-II

SGD-7

bodies and explain the

diabetic female

(Energy yield

significance of

was admitted in a

A Dr.

during

ketogenesis

medical ward as a

Iqbal

ketogenesis in

Batch:

case diabetic

liver and

2.Describe the steps of ketoacidosis

B Dr.

Ketolysis in

ketogenesis

Naheed

extra-hepatic
tissues)

(DKA). On
examination her

3.Describe the

BP was 140/85

C Dr.

regulation of

mmHg, RR 26/min, Naheed

ketogenesis

pulse 125/min
and temp. 37°C.

D Dr.

4. Explain the

Patient was

Faiza

utilization of ketone

disoriented in time

bodies by peripheral

and space and had

tissues.

a pale dehydrated
look. Her
investigations
revealed RBS 400
mg/dL, K 2.2
mEq/L, urine
glucose +++ and
urineKetone
Bodies +++. She
was treated with

42
hourly insulin
shots, IV fluids
with potassium
supplements
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Theme-6 (Muscle wasting / Marasmus)
Introduction
This theme consists of lectures, practicals, SDLs and visit to Paediatric Ward. It is a seven
days long theme in which amino acid and protein metabolism, the formation of ammonia
and its conversion to urea will be discussed. In this theme Purine and Pyrimidine
metabolism will also be studied. In Community Medicine the students will learn about the
writing of research proposal.
In vertical integration the students will be taught the pathology of gout, pharmacology of
hypouricemic drugs and the protein calorie malnutrition in paedriatics.

Specific Learning Objectives and topics covered

Subject
Biochemistry

Topic

Learning objectives

Amino acid pool
& chemical

Discuss how amino acid pool is formed

processes for
dissimilation of
proteins
Discuss the chemical processes responsible for
dissimilation of proteins: transamination,
deamination and transdeamination
Discuss the clinical importance of transaminases
Ammonia transport
and effects of
ammonia toxicity
on brain
Urea cycle & its
associated
inherited disorders

Metabolism of
aromatic amino
acids

Discuss how ammonia is formed in various tissues
and transported to liver
Discuss the effects of ammonia toxicity in brain
Describe The Krebs-Henselet Cycle of Urea
Formation in Liver
Describe the clinical significance of various enzymes
involved in urea formation
Discuss biosynthesis, fate, metabolic functions and
related inherited disorders of aromatic amino acids
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Metabolism of
sulphur containing
amino acids
Metabolism of
individual amino
acids

Purine nucleotide
metabolism

Discuss biosynthesis, fate, metabolic functions and
related inherited disorders of sulphur containing
amino acids
Discuss biosynthesis, fate, metabolic functions and
related inherited disorders of Glycine, serine, and
alanine
Discuss biosynthesis, fate, metabolic functions and
related inherited disorders of acidic amino acids
Discuss biosynthesis, fate, metabolic functions and
related inherited disorders of branched chain amino
acids
Enumerate purine and Pyrimidine bases
Describe the steps of de novo synthesis of the
parent purine nucleotide i.e Inosine mono
phosphate (IMP)
Discuss the conversion of IMP to AMP & GMP
Describe the regulation of purine synthesis
Describe the salvage pathway of purine synthesis
with its regulation
Describe Lesch-Nyhan syndrome with its cardinal
clinical features
Discuss the anti-metabolites of purine nucleotides
i.e purine analogs, amino acid analogs & folic acid
analogs
Enumerate the synthetic inhibitors of purine
synthesis with their mechanisms
Discuss the synthesis of deoxy ribonucleotides
Describe the mechanism of action of ribonucleotide
reductase with its inhibitors
Describe the degradation of purine nucleotides
Describe the fate of adenine
Describe why the average serum level of uric acid in
humans is close to the solubility limit
Discuss the diseases associated with purine
degradation i.e. gout
Describe the types of gout
Discuss why allopurinol is used in the treatment of
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gout
Discuss adenosine deaminase deficiency
Pyrimidine
nucleotide
metabolism

Discuss the steps of de novo Pyrimidine synthesis

Discuss the synthesis of thymidine mono phosphate
from deoxy uridine mono phosphate with its
inhibition
Describe the salvage pathway of pyrimidines
Describe the degradation of Pyrimidine nucleotides
Discuss the abnormalities of Pyrimidine metabolism
Discuss orotic aciduria
Discuss the regulation of Pyrimidine metabolism
Paediatrics

Community

Protein Calorie

Discuss the causes, clinical presentation and

Malnutrition-I

management of Marasmus.

Protein Calorie

Discuss the causes, clinical presentation and

Malnutrition-II

management of Kwashiorkor

Balanced Diet

Discuss the significance of a Balanced Diet.

Medicine
Pathology
Pharmacology

Gout
Hypouricemic
drugs

Discuss the pathophysiology of Gout.
Discuss the types, mechanism of action and
indications of Hypouricemic drugs.

List of Small Group Discussion (SGD) sessions:-

Topic

Subjec
t

Learning objective
At the end of this
SGD, the 2nd year
students will be able

Scenario

Name of
teacher

Venue
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to;
Batch:
Protein

Bio –

1. Discuss the urea

A full term male A. Dr.

Metabolism -1

SGD-8

cycle.

baby was born. After Ubaid

Hyperammone
mia

36 hours, he became
2. Discuss the

lethargic,

irritable B. Dr.

regulation of urea

and

cycle.

hyperventilating.

was Shabir

Over the next 24 C. Dr.
3. Discuss the

hours the lethargy Ubaid

integration between

increased

urea cycle and TCA

progressed to coma. D. Dr.

cycle.

Hemodialysis

and

was Shabir

started at 5th day.
4. Describe the

Lab results:- arterial

metabolic disorders

blood pH was 7.5;

of the urea cycle

BUN was 2 mg/dl;
plasma
was

1800

(normal
plasma
was

ammonia

<

mol/L
35);

glutamine

1500

(normal

mol/L
550-

650mol/L); arginine
was below normal
and

citruline

was

undetectable.
Family history:- two
of the mother’s four
brothers had died
soon after birth due

Pharma18
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to encephalitis.

Protein

Bio-

1. Name branched A four years old boy Batch:

Pharma-

metabolism-2

SGD-9

chain

18

(metabolism of

amino

acids was brought to the A. Dr.

(BCCA).

Paedriatic OPD with Iqbal

branched chain
amino acids

history
2.

Discuss

of

their developmental

metabolism.

delay

B. Dr.
and Faiza

behavioural
3.

Discuss

inherited

the neuropsychological

disorders disorders

leading to MSUD.

C. Dr.

e.g. Naheed

irritability

and

lethargy. On routine D. Dr.
4.

Describe

symptoms

the examination

the Iqbal

and smell of urine was

biochemical

sweet

like

complications.

syrup and plasma
concentration

5. Explain how is it branched
treated.

amino

maple

of
chain

acid

was

elevated and was
diagnosed as having
maple syrup urine
disease.
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Books and other reading resources :Gross Anatomy

Netter`s “Atlas of Human Anatomy-6th Edition
Gray`s Anatomy-4th Edition
Cunningam`s “Textbook of Anatomy’-12th Edition
Snell`s Clinical Anatomy by regions-9th Edition
Snell`s Clinical Neuroanatomy-7th Edition
Last`s Anatomy-10th Edition

Embryology

Langman`s Medical Embryology-14th Edition
The Developing Human “by Keith L Moore”-10th Edition

Histology

Textbook of Histology “by Leslie Gartner-3rd Edition
Basic Histology-Text and Atlas- “by Luiz Carlos-11th Edition

Physiology

Guyton`s “Textbook of Medical Physiology”-13th edition
Ganong`s “Review Of Medical Physiology”-25th Edition
“Human Physiology-From cell to system”by LauraleeSherwood8th Edition

Biochemistry

Harper`s Biochemistry-31st Edition
Principles of Medical Biochemistry-3rd Edition
Lippincot`s Biochemistry-6th Edition

Pharmacology

Katzung`s Basic and Clinical Pharmacology-12th Edition

Pathology

Robbin`s Basic Pathology-9th Edition

Community Medicine

Essential Community Medicine-

Medicine

Davidson`s Principles and Practice of Medicine-22nd Edition

Clinical Examination

Talley and O'Connor's Clinical Examination-6th Edition
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Assesment:-

MCQs
1- A 45 year old obese, hypertensive and type 2 diabetic male consults a physician for
routine checkup. His fasting lipid profile gives the following picture :TG 250mg/dL,
LDL 150 mg/dL,TC 260 mg/dL, HDL 30mg/dL. His HbA1c is 9.6% and BP is 170/100
mmHg. Which factor increases cholesterol synthesis by activating HMG Co-A
reductase enzyme?
a. Carbohydrate rich diet
b. Cholesterol
c. Poorly fed state
d. Statins
e. Sterol mediated gene modification
Key: a

2- A carbohydrate rich diet leads to insulin secretion which activates the rate limiting
enzyme of fatty acid synthesis. Which of the following metabolite integrates glucose
and fatty acid metabolism ?
Options:
a- Acetyl Co-A
b- Citrate
c- Lactate
d- Malonate
e- Pyruvate
Key: a
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SAQs
1) Fatty acids are synthesized in response to high carbohydrate diet and increased
insulin secretion.
a. What is the name of the rate limiting enzyme of fatty acid synthesis?
b. Describe short term regulation of fatty acid synthesis.
c. Describe fatty acid synthase complex.

2) a. What are Somatomedins?
b. What is their role in the action of growth hormone.

3) a. Define hormone.
b. Classify hormones on the basis of chemicals structure.

OSPE

