
147 

Assessments and Examination 

Sessional Work:   25 marks 

Midterm Exam:   35 marks 

Final term Exam:   40 marks 

 

Books Recommended:  

1. Eroschenko V. P., 2008, diFiore’s Atlas of Histology With Functional Correlations ed. 11th 

Lippincott Williams &Wilkins 

 

 

UZO-494 Histology (Lab)        Cr. (1) 

 

Course Objectives 

The objectives of this course are; 

1. To study, identify different types of tissues with observations. 

2. How to prepare sections for staining 

3. What types of stains can be used to perform stainings 

 

Learning outcomes 

After completing this course the students would understand 

1. Different types of tissues 

2. How to prepare sections of tissues in different planes for staining 

3. Types and purpose of different stains 

 

Course contents: 

Study of prepared slides of different tissues,  

1. preparation of sections and differential staining of sections of different tissues,  

2. Types of staining. 

 

Teaching-Learning Strategies 

Teaching will be a combination of class lectures, class discussions, and group work. Short videos 

/films will be shown on occasion. 

 

Assignments 

The sessional work will be a combination of written assignments, class quizzes, presentation, and class 

participation/attendance.  

 

Assessments and Examination 

Sessional Work:   25 marks 

Midterm Exam:   35 marks 

Final term Exam:   40 marks 

 

Books Recommended:  

1. Eroschenko V. P., 2008, diFiore’s Atlas of Histology With Functional Correlations ed. 11th 

Lippincott Williams &Wilkins 

 

 

UZO-495 Human Embryology        Cr. (2) 

Course Objectives: 

The course aims to: 

1. Provide information on transmission of traits from the parents in their gametes, the formation of 

zygote and itsdevelopment 

2. Impart detailed knowledge about cellular basis of morphogenesis, mechanisms of cellular 

differentiation andinduction. 
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3. Provide understanding of the mechanisms of organogenesis, factors controlling growth 

andoncogenesis. 

 

Course Learning Outcomes: 

Upon successful completion of the course, the student will be able to: 

1. Gain familiarity with features that make an organism model for the learning of developmental 

biology e.g., fertilization in sea urchin with mammalian likemechanisms. 

2. Apprehend the contributions of the sperm and the egg to formzygote 

3. Elucidate the problems associated with cell differentiation through fate mapping. 

4. Arrange and investigate the classical and modern experiments into “find it”, “block it”, and 

“move it” categories 

5. Demonstrate the ability to label macromeres, mesomeres, and micromeres and know which cell 

types are derived from each of these cell layers in the early embryo (e.g., primary and secondary 

mesenchyme, ectoderm, endoderm, andmesoderm). 

 

Course Contents: 

Formation of normal and abnormal gametes and their relation to age, getting ready for pregnancy, 

transport of gametes and fertilization. Cleavage and implantation, formation of germ layers and early 

derivatives, establishment of basic embryonic body plant. Placenta and extra embryonic membranes  

 

Teaching-Learning Strategies 

Teaching will be a combination of class lectures, class discussions, and group work. Short videos 

/films will be shown on occasion. 

 

Assignments 

The sessional work will be a combination of written assignments, class quizzes, presentation, and class 

participation/attendance.  

 

Assessments and Examination 

Sessional Work:   25 marks 

Midterm Exam:   35 marks 

Final term Exam:   40 marks 

Books Recommended: 

1. Carlson, B.M. 2016. Human Embryology and Developmental Biology, 6th Ediiton Mosby. 

2. Moore, K.L. and Prasad. 2000. THE DEVELOPING HUMAN, Saunders. 

 

 

UZO-496 Human Embryology(Lab)       Cr. (1) 

 

Course Objectives: 

The course aims to: 

1. Provide information on transmission of traits from the parents in their gametes, the formation of 

zygote and itsdevelopment 

2. Impart detailed knowledge about cellular basis of morphogenesis, mechanisms of cellular 

differentiation andinduction. 

3. Provide understanding of the mechanisms of organogenesis, factors controlling growth 

andoncogenesis. 

 

Course Learning Outcomes: 

Upon successful completion of the course, the student will be able to: 

1. Gain familiarity with features that make an organism model for the learning of developmental 

biology e.g., fertilization in sea urchin with mammalian likemechanisms. 

2. Apprehend the contributions of the sperm and the egg to formzygote 

3. Elucidate the problems associated with cell differentiation through fate mapping. 

4. Arrange and investigate the classical and modern experiments into “find it”, “block it”, and 
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“move it” categories 

5. Demonstrate the ability to label macromeres, mesomeres, and micromeres and know which cell 

types are derived from each of these cell layers in the early embryo (e.g., primary and secondary 

mesenchyme, ectoderm, endoderm, andmesoderm). 

 

Course Contents: 

Preparation of histogical sections of mammalian Gonads, Study of mammalian gonades and gametes.  

 

Teaching-Learning Strategies 

Teaching will be a combination of class lectures, class discussions, and group work. Short videos 

/films will be shown on occasion. 

 

Assignments 

The sessional work will be a combination of written assignments, class quizzes, presentation, and class 

participation/attendance.  

 

Assessments and Examination 

Sessional Work:   25 marks 

Midterm Exam:   35 marks 

Final term Exam:   40 marks 

 

UZO-497  Ichthyology          Cr. (2) 

 

Course Objectives: 

1. To improve the skill of understanding of fish identification and classification. 

2. To provide the concrete knowledge about anatomy of the fish. 

3. To explain the morphology and physiology of most important commercial fishes. 

 

Course Learning Outcomes: 

Upon successful completion of the course, the student will be able to: 

1. CLASSIFY the most important commercial fish species.  

2. UNDERSTAND the concepts of basic internal and external morphology and physiology. 

3. SOLVE the challenges in field of fish taxonomy and providing them concept of latest keys of 

identification. 

4. ANALYZE the morphological and taxonomical features of various species. 

5. EVALUATE the problems in identification of fishes. 

6. DEMONSTRATE Fishes should be dissected to show all the key features in identifying the fishes 

and also show all the external and internal organs for better understanding. 

 

Course Contents: 

a) Classification and distribution of freshwater fishes  

 Systematic position of fish in animal kingdom 

 Distribution of various commercial and noncommercial fishes of Pakistan 

b) Morphology of fishes 

 External features of fishes 

c) Coordination of fishes 

 Fish muscular system, locomotion and energetics of swimming.  

 Physiology of respiration and air breathing among fishes. 

 Cardiovascular system,  

 blood and its circulation and hydromineral balance: Osmoregulation, ionic regulation, 

stress responses, freezing resistance and acid-base balance. 

 Digestion and control of gastro-intestinal motility in fish. Physiology of gas bladder: Use of 

gas by the fish as a source of static lift. 

 Gas in the gas bladder: Loss, retention and secretion of gas.  

 Process of aestivation in fish. 


