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  Spiral -1 

 MODULE TITLE Renal and Excretory-1 Module 2019 

 INTRODUCTION 

 This module is connected with and supports the Renal and excretory-2 module. This module introduces 

the learners to the gross and microscopic structures of the urinary system. Students learn how the urinary 

system functions, the processes and causes of its malfunction and some of the drugs which act on the 

kidneys. This module also introduces the young learners to major clinical aspects of related diseases so 

that they can relate basic sciences to the applied / clinical aspects.   

 RATIONALE 

 Before students get exposed to complete clinical aspects of diseases related to the urinary system, it is 

imperative that they achieve thorough understanding of what the system is about, how it functions and 

how diseases may be caused.  

 TARGET STUDENTS  Second year MBBS, 2019 

 DURATION  4 weeks 

 MODULE OUTCOMES 

By the end of the module, students will be able to relate the structure (gross, microscopic and 

biochemical) and the normal processes with the underlying disease processes and their clinical 

manifestations 

 DEPARTMENTS 

1. Anatomy 

2. Biochemistry 

3. Community Medicine 

4. Pathology 

5. Pharmacology 

6. Physiology 

 
OBJECTIVES 

 

                             OBJECTIVES 

 By the end of the module, students should be able to: 

 ANATOMY  

GROSS ANATOMY:  

1. Gross anatomy of kidney 

 Describe the gross structure of kidney, its location and shape.  

 Discuss Coverings of kidney 

 Describe the Cortex and medulla of kidney. 
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 Discuss the Relations of kidney 

 Describe Functions of kidney 

 Discuss the clinical conditions related to kidney 

2. Blood supply, nerve supply and lymphatic drainage of kidney 

 

 Describe the structure passing through the hilum of kidney with their sequence.   

 Discuss the blood supply of kidney in detail, with clinical segmentation of kidney according to its 

blood supply. 

 Discuss the nerve supply of kidney. 

 Discuss the lymphatic drainage of kidney 

 Discuss the clinical conditions related to kidney and ureter. 

 

3. Gross anatomical features of ureter and  urinary bladder. 

 Name the parts of urinary system (ureter, urinary bladder and urethra). 

 Describe the structure, course, anatomical constrictions, and relations of ureter. 

 Explain the location, apex, base, surfaces and relation of urinary bladder. 

 Describe the trigone of the urinary bladder. 

 Explain the support to the urinary bladder.    

 Describe the blood supply, nerve supply and lymphatic drainage of ureter, urinary bladder and 

urethra. 

4. Surface anatomy of Urinary system 

 Mark the following structures on the surface of a human body/ mannequin: 

i. Kidney 

ii. Ureter 

iii. Urinary bladder 
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HISTOLOGY:  

1. Histological features of kidney 

 

 Describe the histological features of kidney (cortex & medulla) 

 Discuss the parts of a nephron and their types. 

 Describe the filtration barrier and its significance. 

 Describe juxtaglomerular apparatus, its location and significance. 

 

2. Histological features of ureter, urinary bladder and urethra  

• Describe the arrangement of layers in ureter & their microscopic appearance. 

• Describe the arrangement of layers in urinary bladder and urethra & their microscopic 

appearance. 

 

EMBRYOLOGY:  

1. Development of kidney & urinary bladder. 

 Describe the role of intermediate mesoderm in the formation of kidney 

 Describe the development and the fate of the three progenitors of urinary system: pronephros, 

mesonephros and metanephros 

 Discuss development of the following: 

 nephron and its steps 

 collecting system of kidney and ureter  

 urinary bladder  

2. Anomalies of kidney & urinary bladder.  

 Describe the congenital anomalies of kidney (polycystic kidney, pelvic kidney, horseshoe kidney) 

& ureter (Bifid ureter) 

 BIOCHEMISTRY 

1. Water, pH & Electrolytes 

 Discuss the Hormonal regulation, dehydration, over hydration and their biochemical 

consequences. 
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 Summarise the maintenance of normal pH, pH disturbances and biochemical consequences of 

respiratory and metabolic acidosis and alkalosis. 

 Explain the metabolism of Na, Cl and its disturbances 

 Summarise the metabolism of K , PO4 and  its disturbances 

 

2. Renal Disorders 

 Discuss the importance of renal function tests for the diagnosis of renal disorders 

 

3. Nucleotide Metabolism 

 Discuss the process of Purine synthesis and its biochemical abnormalities 

 Explain the process of Purine degradation and its biochemical abnormalities 

Explain Pyrimidine metabolism and its and its biochemical abnormalities 

 Renal hormones 

 
COMMUNITY MEDICINE 

 

1: Introduction 

 Define Biostatistics & measures of central tendency & Measures of dispersion 

 List the uses & importance of biostatistics 

 Describe the concept of frequency, cumulative frequency 

 

2: Data and its type 

 Classify data with examples 

 Describe the process of measurement of various types of data 

 Discuss techniques and procedure to deal with data collection 

 

3: Vital Statistics 

 Discuss the role of vital statistics in health status of country 

 Describe Vital statistics registration in developing countries 

 Discuss the situation of vital statistics in Pakistan 
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4: Measure of Central tendency: 

 Discuss the Advantages and disadvantages of measures of central tendency 

 

5: Measure of dispersion: 

 Discuss the Advantages and disadvantages of measures of dispersion 

 

6: Method of data presentation 

 Describe the type of data presentation 

 List the advantages of tabular & graphic presentations 

 

7: Interpretation of data 

 Evaluate criteria of interpretation of data 

 Discuss the steps of data interpretation 

 Differentiate between association and causation 

 PATHOLOGY 

1. Anomalies of kidney and lower urinary tract 

 Define Congenital anomalies of kidney and lower urinary system 

 Classify various cystic diseases of kidney 

 Discuss the pathogenesis and morphology of important cystic diseases of kidney 

 

2. Pathogenesis of glomerular disorders 

 Discuss clinical manifestations of renal diseases and uremia. 

 Describe various Pathological responses to glomerular injury 

 Discuss Pathogenesis of glomerular diseases and mediators of glomerular injury 

 

3. Nephritic syndrome 

 Define nephritic syndrome  

 Describe various glomerulonephritis in this context with clinical and morphological features of each 
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4. Tubulo-interstitial disease 

 Define tubulointerstitial diseases 

 Classify tubulointerstitial diseases 

 Describe various types of tubulointerstitial diseases 

 

5. Lower urinary tract infection 

 Enumerate the causative organism of UTI in various age groups 

 Describe the clinical and morphological features 

 

6. Nephrotic Syndrome 

 Define nephrotic syndrome 

 Describe various glomerulonephritis in this context with clinical and morphological features of 

each 

 

7. Pyelonephritis 

 Define Pyelonephritis 

 Describe various etiological factors 

 Differentiate among the types of Pyelonephritis 

 Physiology 

1. General functions of kidneys and excretory system. 

 List the general functions of kidneys. 

 Describe the structure, functions and types of typical nephron and its blood supply 

 

2. GFR and factors Regulating (GFR) 

 Define glomerular filtration rate. 

 Explain the composition of glomerular filtrate. 

 Discuss the major factors regulating GFR 

 

3. Autoregulation of GFR and renal blood flow. 

 Define tubulo glomerular feedback. 

 Explain the functions of juxta glomerular apparatus and Macula densa. 
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 Discuss myogenic auto-regulation 

 

4. The concentration and dilution of urine. 

 Define obligatory urine volume. 

 Explain counter current multiplier & counter current exchanger methods. 

 Discuss the role of urea in urine formation 

 

5. Acidification of urine. 

 Discuss different buffer systems in the body (bicarbonate, phosphate, ammonia. 

 Explain the role of kidney in acid base balance. 

 Discuss maximum/minimum level of urine PH (4.5 -8) 

 

6. Process of micturition and micturition reflex. 

 Describe innervation of the urinary bladder. 

 Explain the process of micturition reflex. 

 

7. Hormones acting on the Kidney 

 Explain the how different hormones act on Kidneys (Erythropoietin, ADH, Angiotensin, 

Aldosterone) 

 

 PHARMACOLOGY 

1. Diuretics I 

 Explain the role of diuretics in the reduction in body fluid volume 

 Enumerate the classes of diuretics and the individual drugs  

 Describe basic & clinical pharmacology of 2 classes of diuretics 

 

2. Diuretics II 

 Discuss the dynamics and kinetics of the remaining classes of diuretics with particular reference 

to clinical uses and side effects & contraindications 

 PRACTICALS 

 

BIOCHEMISTRY 

1. Normal and abnormal constituents of urine 

detect the normal and abnormal constituents of urine and its biochemical significance 

2. Urea & creatinine 

estimate the urea & Creatinine in the given samples  

3. Uric acid 
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estimate the Uric acid in the given sample 

HISTOLOGY 

1. Histological features of kidney. 

 Identify renal corpuscle 

 Differentiate proximal and distal convoluted tubules 

 Identify medullary rays, collecting tubules and collecting duct 

 Describe the histological features of kidney 

 

2. Histological features of Ureter & Urinary Bladder.  

 At the end of this class the student should be able to identify the microscopic appearance and 

structure of the ureter & urinary bladder 

 
INTERNAL ASSESSMENT: 

 

 Continuous monitoring of attendance and practical assessment in short groups. 

 It will be in the form of MCQs, assignments, stages/sub-stages, projects, quiz or OSPE. 

 Internal evaluation carries 20% weightage in final examination. 

 FINAL EXAMINATION MCQs and OSPE (observed + un observed). 

 


