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Learning Objectives: 

  Excretion and Nitrogenous waste  

  Structure of the kidney and 

associated blood vessels  

  Nephron 1 
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Learning Objectives: 

  Nephron 2  

 Urine formation 1 
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Learning Objectives: 

  Urine formation-2  

 Proximal Convoluted Tubule- structural 

& functional adaptations 

 
 
 
 

Video Lecture 3  Slides 

Mohammad Hussham Arshad, MD 

Biology Department 
 
 
 
 

ADVANCED LEVEL 

BIOLOGY 9700 

UNIT 14: Homeostasis 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
3

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
4

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
5

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
6

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
7

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
8

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
9

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

0
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

1
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

2
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

3
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

4
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

5
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

6
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

7
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

8
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

9
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

0
 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

1
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

2
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

3
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

4
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

 

Homeostasis 

 

With  

Mohammad Hussham Arshad, MD 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

 

 

 

 

 

Learning Objectives: 

  Selective Reabsorption 2  

 Loop of Henle 1 
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Learning Objectives: 

  Loop of Henle 2  

 Negative feedback and 

introduction to osmoregulation 
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Learning Objectives: 

•  ADH & osmoregulation  

• Diabetes Insipidus 

 
 
 
 

Video Lecture 6 Slides 

Mohammad Hussham Arshad, MD 

Biology Department 
 
 
 
 
 
 

ADVANCED LEVEL 

BIOLOGY 9700 

UNIT 14: Homeostasis 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
3

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
4

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
5

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
6

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
7

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
8

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
9

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

0
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

1
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

2
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

3
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

4
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

5
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

6
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

7
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

8
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

9
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

0
 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

1
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

2
 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

3
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

4
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

5
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

6
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

7
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

8
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

9
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
3

0
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

 

Homeostasis 

 

With  

Mohammad Hussham Arshad, MD 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

 

 

 

 

 

Learning Objectives: 

  Transport maximum & renal 

threshold 
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Learning Objectives: 

  Structure of pancreas  

 Histology of Islet Of Langerhans  

 Carbohydrate metabolism in our 

body  

 Insulin & it’s role in control of 
control of blood glucose 
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Learning Objectives: 

  Glucagon & control of blood glucose 
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Learning Objectives: 

•  Glucagon & control of blood glucose 
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Learning Objectives: 

 Summary of hormonal & nervous 

control of blood glucose  

 Similarities & differences between 

insulin & glucagon  

 Diabetes Mellitus  

 Urine Analysis 
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Learning Objectives: 

•  Applications of immobilised 

enzymes  

• Urine dipstick   

• Glucose biosensors 
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Learning Objectives: 

  Adrenaline, glucagon and their 

second messengers  

 role of cAMP  

 first messengers and second 

messengers 

 
 
 

Video Lecture 12 Slides 

Mohammad Hussham Arshad, MD 

Biology Department 
 
 

ADVANCED LEVEL 

BIOLOGY 9700 

UNIT 14: Homeostasis 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
3

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
4

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
5

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
6

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
7

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
8

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
9

 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

0
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

1
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

2
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

3
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

4
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

5
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

6
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

7
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

8
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

9
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

0
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

1
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

2
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

3
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

4
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

5
 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

6
 

 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
1

 

Homeostasis 

 

With  

Mohammad Hussham Arshad, MD 



 Code: A2B- Homeostasis 

Mohammad Hussham Arshad, MD 

 

P
a

g
e
2

 

 

 

 

 

Learning Objectives: 

•  Thermoregulation 
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Learning Objectives: 

  Overview of Plant Growth 

Regulators (PGRs)  

 - Abscisic acid & stomatal 

closure 
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