
 

KING EDWARD MEDICAL UNIVERRSITY LAHORE. 

Faculty of Basic Sciences 

MBBS Program Curriculums 

Course Title: Renal System module 

 

    DURATION      10 days. 

                                          CONTACT HOURS Lectures  hrs+PBL sessions   31hrs+demonstrations/SGd/Tutorials/practicals 12 hrs 

                        

                                                                                                                                                                                        

                                                                                                                                                  71 hrs 

   CREDIT HOURS                                                                        2.5 credit hours 

   TEACHING METHODOLOGIES   Lectures/Practical/ Tutorials/ Small Group Discussion/ Problem Based Learning 

 

 three  lectures/day of 1 Hour each .Two lectures per Friday 

 1st lecture 8-9 AM 

 2nd lecture 9.00-10.00 AM  

 First Break 10.00-10.30 AM 

   Practical/demo+sgd /pbl 10.30-12.30 pm 

 Second Break       12.30-1.00 pm 

 3rd lecture lecture1.00-2.00 pm 

 Practical / Group Discussion/ Tutorials 6 day a week in 6 batches 1 

 PBL sessions will be conducted simultaneously in the Anatomy,Physiology 

and Biochemistry departments. 



 

Objectives: 

Upon completion of this course, students should be able to: 

1.  Describe the embryological development of the kidneys and urinary system and outline their developmental anomalies. 

2. Describe the  macroscopic and microscopic structure of the urinary system. 

3. Describe auto regulation of renal blood flow and its major theories. 

4. Describe the definition, measurement and determinants of GFR and factors affecting it .Understand the three basic processes involved in 

urine formation i.e., ultrafitration,secretion and reabsorption. 

5. Understand and describe the homeostatic functions of kidney and its role in regulating, 

Extra cellular fluid volume 

Sodium balance 

Potassium balance 

Acid base balance 

Blood pressure 

Erythropoiesis and serum calcium levels. 

7.Understand the pathophysiology of: 

i.Kidney and shock 

ii. Kidney and obstructive  uropathies 

iii.Kidney and hyper viscosity 

iv.Kidney and nephrotoxins 

8.Describe the voiding reflex and neurogenic bladder. 



 

WEEK 1 

Wednesday  16-3-2016   day 1 

Time  Course content  Learning outcomes  Recommended 

Books  

Department / 

Facilitator 

Duration  Venue  

8-9 Introduction to 

development of urinary 

system Intermediate 

mesoderm 

Cloaca 

Pro, meso and 

metanephros  

 

Student should be able to name  

1. Name different structure 

forming the urinary system 

2. Identify the parts derived 

from intermediate 

mesoderm and cloaca. 

3. Define nephrogenic cord,  

nephrotomes and primary 

excretory duct 

4. Time of appearance 

Functions and fate  of 

pronephros  and 

mesonephros 

5. Development of permanent 

kidney  

6. Define metanephric 

diverticulum and blastema 

and structure( collecting 

and excretory)   derived 

from them 

Developing Human 

by Moore and 

Persaud 

Langman’s 

Medical 

Embryology   

Embryology  

Kidney 1 

Prof Prof .DR 

.Raafea 

Tafweez  

 

 

 

1 hr L  Old   auditorium  

9-10 Microscopic anatomy of 

kidney, its division into 

cortex and medulla  

Nephron its various 

Student should be able to  

 Identify cortex and medulla 

and enumerate their 

constituent parts  

 Basic 

histology by 

Junqueirra 

12th ed 

 Histology by 

Histology  

Kidney 

Dr   Sobia  

1 hr lecture  Old   auditorium 



parts  

Their location and 

characteristics of 

epithelium lining them  

Juxtaglomerular 

apparatus  

 

 Define nephron  

 Structures comprising the 

glomerulus and tubular part 

of nephron 

 Define cortical labyrinth 

and medullary rays and 

name structures present in 

them 

 Identify structures present 

in the medullary pyramids 

and renal columns  

 Division of medulla into 

outer and inner region  

Define Area cribrosa and renal 

papilla 

Laiq 

Hussain 

 Histology a 

Text And 

Atlas by 

Michael H. 

Ross 6th 

edition 

 

Ibrahim  

Break 10:00 to 10.30  

10.30-

12.30 

Kidney, Gross anatomy 

of kidney including its 

surface marking 

Coverings Structure and 

blood supply 

 

 Mark the surface anatomy 

of kidney on the cadver 

 Name the facial coverings 

of kidney, their extensions 

and significance  

 Identify dissected 

specimens of right and left  

kidney. 

 Enumerate the structure 

present at hilum with their 

arrangements   

 Define renal pelvis, renal 

sinus, major & minor 

calyces and identify them 

on a dissected specimen 

Clinically oriented 

Anatomy by KLM  

Snells anatomy  

Student Gray 

Gross anatomy. 

    

 

All   batch  

teachers  

Small Group 

Discussion  

2hr 

 

Anatomy   

department  



 Relations of right and left 

kidney and the difference 

in relation on two sides  

 Pattern of arterial supply of 

kidney 

 Nerve supply of kidney 

Renal abscess and calculi 

12.30-1:00  

1:00 -

2:00 

Homeostatic functions 

of kidney. RBF and 

hydrostatic  pressures 

Outline the functions of kidneys. 

Explain the blood supply and 

pressure in glomerular cap and 

other renal vessels. 

Renal artery and its branches, 

renal vein  

Renal plexus of nerves  

Measurement of renal blood flow  

 

Lymphatic drainage 

 Physiology  

 

Dr  amna   tahir  

1 hr lec  Old   auditorium 

Thursday  17-3-2016   day  2 

8-9 Kidney and ureter 

Difference between fetal 

and adult kidney 

Positional changes in 

kidney 

Changes and variations  

in blood supply  

Student should be  to 

  lobulated character of fetal 

kidney 

 Enumerate the anomalies 

of kidney including  

anomalies of shape, 

position, rotation, Wilms 

tumor and congenital 

polycystic kidney 

Developing human 

by Moore & 

Persaud 

Langmans medical 

embryology 

Embryology  

Prof. DR 

.Raafea 

Tafweez  

 

1hr lec  Old   auditorium 



Anomalies of kidney 

Development and 

anomalies of ureter 

 Enumerate changes in 

arterial supply with ascent 

of kidney 

 Discuss the Development 

of ureter from 

mesonephric duct  

 Enlargements and 

constriction of ureter  

 Anomalies of  ureter  

 

9-10 Kidney urinary bladder 

and urethra 

Filtration apparatus  of 

kidney 

Microscopic anatomy of 

ureter and urinary 

bladder 

Student should be able to 

  Name Components of 

filtration apparatus 

 Endothelium glomerular 

basement membrane 

visceral layer of bowman’s 

capsule  

 Structure and function of 

podocytes 

 Correlate the 

characteristics of epithelial 

lining of tubular part with 

their function 

 Components of 

juxtaglomerular apparatus 

& their function 

 Define mesengium and 

give its functions 

 Enumerate various layers 

 Basic 

histology by 

Junqueirra 

12th ed 

 Histology by 

Laiq 

Hussain 

 Histology a 

Text And 

Atlas by 

Michael H. 

Ross 6th 

edition 

Histology  

 

Dr   Sobia  

Ibrahim 

1 hr lec  Old   auditorium 



of ureter and urinary 

bladder 

 Describe the ultra 

microscopic structure of 

transitional epithelium and 

correlate it with its ability 

to change its surface area 

and to impart 

impermeability to the 

mucosa of urinary bladder 

 Epithelial lining of 

different parts of urethra  

Break 10:00 -10.30 

10.30-

12:30 

Light microscopic slide 

of kidney 

Student should be able to  

identify and draw slide of kidney 

along with features of cortex and 

medulla 

 

Difiore  Atlas of 

histology 

Histology  

Practical 

All   batch  

teachers 

 

2hr practical  Anatomy   

department 

Break 12.30-01:00 

1:00-

1.30 

An overview of Clinical 

aspects of congenital 

anomalies of kidney and 

urinary tract.(CAKUT) 

Understand the epidemiology, 

nomenclature and appearance of 

these anomalies. 

USMLE step 2 Pediatric 

Surgery   

DR SYED 

HAROON  

MANSOOR 

30 min 

 

 Old   auditorium 

1.30-

2:15 

Renal tubular function  

Transport mechanisms  

in PCT 

Describe the different transport 

mechanisms and reabsorption & 

secretion of different substances 

in PCT 

Text book of 

Physiology by 

Guyton & Hall  

Review of 

Physiology by 

Physiology  

 

DR  IMRANA  

EHSAN 

45 min Lec 

 

Old   auditorium 



Gagnon 

Day 3 Friday  18-3-2015  

8-9 Glomerular capillary 

membrane and GFR. 

Nervous, hormonal and 

autacoid control of GFR 

and RBF. 

Define GFR  

Describe determinants of GFR 

Factors affecting GFR 

Text book of 

Physiology by 

Guyton & Hall  

Review of 

Physiology by 

Gagnon 

Physiology 

 

DR  AMNA  

TAHIR 

1 hr lecture 

 

 

Old   auditorium 

9-9.30 Prenatal 

Ultrasonographic  

features of different  

congenital abnormalities 

of renal system. 

Understand the occurrence of 

various type of CAKUT like UPJ 

obstruction ,multicystic 

kidneys,VUR and mega ureter. 

Guyton, Ganong 

BRS, Kaplan I   

Radiology 

PROF DR 

IQBAL 

HUSSAIN   

DOGAR  

30 min 

presentation 

Old   auditorium 

9.30-

10:00 

Outline of drugs leading 

to nephrotoxicity. 

Understand the concept that some 

chemicals and medications can 

lead to direct renal tubular 

damage or interstitial nephritis 

Katzung. Pharmacology  

 

Dr    najam   

ayaz 

30 min lect  

Break 10:00-10.30 

10.30-

12.30 

Clinical scenarios; 

1.anemia 

2.Bone pains 

3.Hypertension 

4.Puffy face /edema 

Through case scenarios the 

students understand physiologic 

basis . 

1.Role of kidney in 

erythropoiesis 

2.Calcium metabolism 

3.Malfunction of RAAS. 

4.Protein losing nephropathies 

Kaplan USMLE I Medicine  

PROF  DR 

ANEES  

2 hr PBL Old   auditorium 

Saturday  Day 4    19-3-206  

8-9 Auto regulation of GFR 

and renal blood flow 

Define auto regulation and list the 

major theories advanced  to 

Text book of 

Physiology by 

Physiology 

DR  AMNA  

1 hr Lec Old   auditorium 



explain auto regulation in kidney Guyton & Hall  

Review of 

Physiology by 

Gagnon 

TAHIR  

 

9-10 Ureter  

Location,  parts, and 

relations of ureter 

Blood supply and nerve 

supply of ureter  

 

The student should know about 

the  

 Abdominal and pelvic parts 

of ureter 

 Difference in relation on 

right and left side  

 Difference in relation 

between males and females 

in the pelvic part of ureter 

 Blood and nerve supply of 

ureter 

 Constrictions of ureter 

Ureteric calculi and  their referred 

pain 

Clinical oriented 

Anatomy by 

KLM 

Snell’s Anatomy 

student Gray   

Gross anatomy. 

All   batch  

teachers 

 

1 hr 

interactive 

session 

 

Anatomy   

department  

Break 10:00 -10.30 

10.30-

12.30 

Ureter & bladder Light 

microscopic slide of 

ureter and bladder 

Student should be able to  

identify and draw slide of ureter 

and urinary bladder 

Difiores Atlas of 

histology 

Histology 

Practical 

All   batch  

teachers 

 

2 hr p Anatomy   

department 

Break 12.30-1:00 

1:00 -

2:00 

Regulation of renal 

tubular reabsorption & 

secretion   

1. Describe the glomerular 

tubular balance. 

2. Physical forces in interstitial 

Text book of 

Physiology by 

Guyton & Hall  

Physiology  

 

Dr.Imrana 

1 hr lec Old   auditorium 



paitubular capillaries and 

lumen of renal tubule 

affecting reabsorption and 

secretion. 

Hormonal nervous control of 

tubular reabsorption and 

secretion.     

Review of 

Physiology by 

Gagnon 

Ihsan 

Monday Day5        21-3-2016  

8-9 Urogenital sinus and its 

divisions  

Development of urinary 

bladder 

Fate of allantois 

Development of urethra 

 

The student should be able to 

  Identify  the vesicourethral 

pelvic and phallic part of 

urogenital sinus and name 

their derivatives  

 Name the structures 

contributing to the 

development of bladder 

and parts of bladder 

derived from them  

 Identify the source from 

which layers of bladder are 

derived  

 Give  Fate of allantois and 

define urachal cyst sinus 

and fistula  

 Exstrophy of bladder 

Development of urethra including 

the 

Developing Human 

by Moore and 

Persaud 

Langman’s 

Medical 

Embryology   

Embryology  

Urinary bladder 

and urethra  

 

Prof. DR 

.Raafea 

Tafweez  

 

1 hr lec Old   auditorium 

9-10 Plasma clearance of the 

substances like inulin, 

creatinine, PAH S,urea 

Describe the measurement of 

GFR, Renal Plasma flow & 

blood flow clearance 

Text book of 

Physiology by 

Guyton & Hall  

Physiology 

 

DR  SAIMA   

1 hr lec Old   auditorium 



and their clinical 

applications 

method. Define renal 

clearance of a substance 

 Assessment of renal 

function in clinical practice 

using, 

Blood urea Serum creatinine 

Creatinine clearance  

 

 

Review of 

Physiology by 

Gagnon 

RIZWAN 

Break 10:00-10.30 

10.30-

12.30 

Shape position and 

relations of bladder 

Peritoneal coverings and 

ligaments of bladder 

Blood supply, nerve 

supply and lymphatic 

drainage 

The student should  be able to 

 Identify  and locate the 

bladder in male and female 

pelvis.  

 Identify surfaces apex and 

neck of bladder in a  

prosected specimen.  

 Describe Peritoneal 

covering of bladder and 

difference between 

peritoneal coverings  of 

male and female bladder 

 Describe Relations of 

bladder 

 Enumerate True and false 

ligaments 

 Difference in shape of 

empty and filled bladder 

 Identify the area of trigone 

in a dissected specimen 

 Give Blood and nerve 

Clinically oriented 

Anatomy by KLM  

Snells anatomy  

Student Gray 

 

 

 

Gross Anatomy  

All   batch  

teachers 

 

2hr 

practical  

Interactive 

session + 

dissection  

 

 

Anatomy   

department 



supply and lymphatic 

drainage of bladder 

12.30-

1.30 

Body fluid 

compartments. 

Fluid &electrolyte 

imbalance  

Pathophysiology of 

edema 

Edema safety factor. 

Explain total body water 

distribution in ECF,ICF and 

transcellular compartments. 

Measurement of ICF and ECF. 

Enlist the causes of sodium and 

potassium imbalances. 

Guyton ,Ganong 

KAPLAN I 

Nephrology  

 

Dr Irfan  Elahi  

1 hr lec Old   auditorium 

Tuesday  Day 6  22-3-2016 

8-9 Pathos physiology of 

filtration abnormalities. 

Understand that the most 

common form of 

glomerulonephritis in the world is 

caused by immune complexes 

(combinations of antigens and 

antibodies) deposited in the 

kidneys. 

Robbins pathology. Pathology  

DR  RAANA 

AKHTER   

 

1 hr lec Old   auditorium 

9-10 Formation of 

concentrated urine 

Describe the : 

role of the LOH as a counter 

current exchange system and 

vasa recta as a counter current 

multiplication system and the 

role of these and urea in 

maintaining medullary 

interstitial hyperosmolarity. 

Describe the mechanism of action 

of ADH explaining the 

V2R,Aquaporins,and effect of 

hyperosmolar plasma on 

hypothalamus 

Text book of 

Physiology by 

Guyton & Hall  

Review of 

Physiology by 

Gagnon 

Physiology 

DR IMRANA   

EHSAN 

 

1 hr lec Old   auditorium 



Break 10:00-10.30 

10.30-

12.30 

Analysis of normal 

urine  

Identify the normal 

and abnormal 

constituents of urine 

macroscopically, 

microscopically and 

biochemically. 

 

Colour, appearance, pH, 

specific gravity.  

 Cells, casts, crystals, calculi  

Reducing substances, protein, 

ketone bodies, bile pigments & 

bile salts 

 Biochemistry 

Practical 

 

 

ALL  BATCH  

TEACHERS  

2 hr 

Practical 

BIOCHEMISTRY  

DEPARTMENT    

Break 12.30-1:00 

1:00-

2:00 

Formation of 

concentrated urine 

Describe the : 

role of the LOH as a counter 

current exchange system and 

vasa recta as a counter current 

multiplication system and the 

role of these and urea in 

maintaining medullary 

interstitial hyperosmolarity. 

Describe the mechanism of action 

of ADH explaining the 

V2R,Aquaporins,and effect of 

hyperosmolar plasma on 

hypothalamus 

Text book of 

Physiology by 

Guyton & Hall  

Review of 

Physiology by 

Gagnon 

Physiology 

 

DR  IMRANA   

EHSAN   

1 hr lec OLD  

AUDITORIUM   

Day 7 Thursday  24-3-206 

8-9 Dilute urine formation 

Free water clearance. 

Define diuresis and its types. 

Explain the pathophysiology of 

central and nephrogenic 

diabetes insipidus. 

Explain the free water clearance 

Text book of 

Physiology by 

Guyton & Hall  

Review of 

Physiology by 

Physiology  

 

DR  SM  

ZUBAIR  

1 hr lec OLD   

AUDITORIUM   



in case of Isosmotic, hyposmotic 

and hyperosmotic urine. 

Gagnon 

9-10 Classification of 

diuretics with 

example. 

 Introduction to each 

group. 

-Carbonic anhydrase 

inhibitors 

-Loop diuretics  

-Thaiazide diuretics  

-Potassium sparing 

diuretics  

-Osmotic diuretics 

 

1. Main features of the major 

groups of diuretics. 

2. Mechanism of action of each 

group. 

3. Should understand the 

clinical uses and major toxic 

effects of drugs. 

4. Understand the therapeautic 

strategies for the use of 

diuretics in edematous and 

non edematous diseases.   

Basic and clinical 

Pharmacology 

(Bertram G. 

Katzung) 

Pharmacology, 

Lippincott’s 

illustrated review 

Pharmacology 

Dr  najam  ayaz  

1 hr lec  

OLD   

AUDITORIUM   

Break 10:00-10.30 

10.30-

12.30 

Analysis of abnormal 

urine Perform tests to 

identify some abnormal 

constituents of urine, 

Benedict’s test, Heat coagulation 

test, Rothera’s test, Fouchet’s 

test, Hay’s test 

 Biochemistry 

Practical 

ALL   BATCH  

TEACHERS  

 

2hr 

practical  

BIOCHEMISTRY  

DEPARTMENT   

Break  

1:00-

1.30 

- Clinical scenarios. 

- 1.septic shock 

- 2.polyuria 

3.oliguria 

Understand the presentation 

and pathophysiology of : 

1.ATN 

2. inappropriate ADH 

syndrome 

3.osmotic diuresis 

 

 Medicine  

Dr  Mateen  

 

30 min  OLD   

AUDITORIUM   

1.30- - Clinical scenarios. Understand the presentation  Surgery  30 min  OLD   



2:00 - 1.septic shock 

- 2.polyuria 

3.oliguria 

and pathophysiology of : 

1.ATN 

2. inappropriate ADH 

syndrome 

3.osmotic diuresis 

 

DR IMRAN  

ASLAM  

 

AUDITORIUM   

Friday day 8  25-3-2016 

8-9 Renal regulation of 

plasma Na+ and K+ 

concentration 

Outline the absorptive and 

secretary functions of different 

parts of the nephron in relation 

to glucose, Na+, , K+, 

Phosphate, H+, urea, uric acid 

and water  

It’s application to tubular 

dysfunction 

Text book of 

Physiology by 

Guyton & Hall  

Review of 

Physiology by 

Gagnon 

Physiology  

 

DR  SAIMA   

RIZWAN 

1 hr  lec OLD   

AUDITORIUM   

9-10 Renal regulation of 

plasma  

PO4, Ca & Mg 

Outline the absorptive and 

secretary functions of different 

parts of the nephron in relation to 

 Phosphate, Ca++,Mg++ urea, 

uric acid and wateand its 

application to tubular 

dysfunction. 

Text book of 

Physiology by 

Guyton & Hall  

Review of 

Physiology by 

Gagnons 

Physiology  

DR  SAIMA   

RIZWAN 

 

1 hr  lec OLD   

AUDITORIUM   

Break  10:00-10.30 

10.30-

11:00 

Gross anatomy of male 

and female urethra 

Student should be able to  

 Give the extent of urethra 

 Enumerate the different 

parts of male & female 

urethra 

 List Differences between 

male and female urethra 

Clinically 

oriented 

Anatomy by 

KLM  

Snells anatomy  

Gross anatomy.  

ALL  BATCH  

TEACHERS 

30 min ANATOMY  

DEPARTMENT  

 



 Give Blood and nerve 

supply and lymphatic 

drainage of urethra  

 Discuss Effect of traumatic 

injury 

Student Gray 

11:00-

12:30 

Clinical scenarios. 

1.diarrhoea  

2.altered sensorium 

3.muscular weakness 

Describe and understand 

pathophysiology of ARF as a 

result of fluid and electrolyte 

loss. 

Understand how hyponatremia 

affects CNS 

And how loss of potassium 

leads to weakness of muscles. 

 Medicine  

DR  KHALID 

MEHMOOD  

 

1hr 30 min OLD   

AUDITORIUM   

Day 9 Monday  28-3-2016 

8-9 Renal handling of H+ 

ion concentration 

Outline the processes involved in 

the secretion of H+into the 

tubules and dicuss the 

significance of these processes in 

the regulation of acid-base 

balance. 

Text book of 

Physiology by 

Guyton & Hall  

Review of 

Physiology by 

Gagnon 

Physiology  

DR  SAIMA   

RIZWAN   

1 hr lec  OLD   

AUDITORIUM   

9-10 Body buffers & PH Define Acidosis and Alkalosis. 

List the principal buffers in 

blood,IF andICF and using the 

Henderson-Hasselbalch  

.Eq.describe what is unique 

about the HCO3 buffer system. 

 Biochemistry  

DR  NOOR-UL-

AIN   

 

1 hr lec OLD   

AUDITORIUM   

Break 10:00-10.30 

10.30-

11.30  

Acid base 

disorders..Clinical 

Scenarios. 

1.RTA 

1.Describe the changes in blood 

chemistry during metabolic 

acidosis and metabolic alkalosis 

and the respiratory and renal 

 Medicine  

 

DR  AEENS  

1 hr PBL  

OLD   

AUDITORIUM   



2.DKA compensations for these 

conditions. 

   2. Describe the renal 

compensation of                       

respiratory H+ ion abnormalities 

11.30-

12.30 

Trauma to the urinary 

tract. 

Understand the vulnerability of 

retroperitoneal versus 

intraperitoneal parts of urinary 

system. 

Understand the consequences of 

urinary leakage  

And anatomical basis of their 

treatment. 

 Surgery  

DR  IMRAN  

ASLAM  

1 hr PBL/L OLD   

AUDITORIUM   

Break 12.30-01:00 

1:00-

2:00 

Micturition reflex & its 

disorders 

Draw label and describe the 

micturition reflex its control and 

types of neurogenic bladder. 

The mechanism of micturition.  

The anatomical /physiological 

basis of voiding dysfunction  

 

Text book of 

Physiology by 

Guyton & Hall  

Review of 

Physiology by 

Gagnon 

Physiology  

 

DR SM  

ZUBAIR   

1 hr lec OLD   

AUDITORIUM   

 

 


