
MED 1005: MUSCULOSKELETAL SYSTEM 

Course Date December 07, 2020- December 29, 2020 

Exam Dates December 29, 2020 

Course Coordinator: Eren Öğüt 

Academic Unit Academic Staff 
Theoretical 

hours 
Practical 

hours 
Total 

Anatomy 
Çağatay Barut, Prof 

Eren Öğüt, Assist. Prof. 
22  22 

Biophysic 

Serdar Durdağı, Prof. 

Bircan Dinç, Assist. Prof. 

Berna Doğan, Assist. Prof. 

6 1 7 

Biochemistry 

Yeşim Neğiş, Assoc. Prof. 

Özlem Unay Demirel, Assist. Prof. 

Erdem Yılmaz, Assist. Prof. 

9 - 9 

Histology and Embryology Dila Şener, Assist. Prof. 4  4 

Medical Biology Seyda İğnak Tarlığ, Assist. Prof. 4 - 4 

 Medical Microbiology 

Müzeyyen Mamal Torun,  Prof. 
Orhan Cem Aktepe,  Prof. 
Gülden Çelik,  Prof. 
Sibel Ergüven, Prof. 

4 - 4 

Physiology 

Mehmet Hanefi Emre, Prof. 
Sema Tulay Köz, Assoc. Prof. 
Yasemin Keskin Ergen, Assist. Prof. 
Faize Elif Bahadır, Assist. Prof. 
Mehmet Ozansoy, Assist. Prof. 

10 1 11 

Radiologic Anatomy Canan Erzen, Prof. 3 - 3 

Clinical Skills Senem Polat, Assist. Prof. 2  2 

Communication Skills in 
Medicine 

Figen Dağlı, Prof.   4 4 

TOTAL  64 6 70 

Medical Ethics and History 
of Medicine I 

Kadircan Keskinbora, Prof. 6 - 6 

Philosophy Hüseyin Kuyumcuoğlu, Assist. Prof. 6 - 6 

Communication Skills and 
Academic Reporting 

 12 - 12 

STUDY TIME  11  11 



COURSE AIM:  
  The aim of this course is:  
 

 to provide knowledge about the structures of all tissues, skin and attachments that make up the 

organism and their biochemical, biophysical, and physiological properties; 

 to provide detailed knowledge about anatomy of the muscular system in terms of functions, 

relationships, innervation and vascular supply; provide a basis for interpretation of functions of 

muscles and associate the defects in the normal structure and function of the musculoskeletal system 

with common disorders and clinical cases; 

 to provide knowledge about the structures and general characteristics of microbiological pathogens; 

  to get communication skills in medicine 

  to get skills about how to prepare parenteral medications and make intradermal, subcutaneous, and 

intramuscular injections. 

 
   LEARNING OUTCOMES 

At the end of this lesson, the student will be able to: 

DEP. TOPIC LEARNING OUTCOMES 

A
N

A
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M
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General definitions- about 
muscles and tendons  
(T-1) 

1.  Explain basic characteristics of the anatomy of the muscular system  
2. Recognize the general features of muscle tissue 
3. Discuss the functional concepts of muscle tissue   
4. Explain the nomenclature of the muscles  
5. List and give examples of each of the major criteria for naming skeletal 

muscles     
6. Describe the basic functions and innervations of muscles in the body 
7. Recognize origin and insertion concept of the muscles  
8. Describe the structure of a skeletal muscle at the organ level 
9. Discuss the relationship among prime mover, synergist, and antagonist 

muscles, using specific examples 

General Definitions about Spinal 
Cord-Structures, Formation and 
Course of Spinal nerves,  Cervical 
Plexus  
(T-1) 

1. Describe the overall organization of the nervous system 
2. Identify the types of cells found in the nervous system and describe their 

general functions and characteristics 
3. Describe the structure of a typical neuron and describe the general 

functions of each component 
4. Explain the structural and functional classifications of neurons 
5. Compare the autonomic nervous system (ans) and the somatic motor 

division of the pns in terms of effector organs and the organization of 
efferent pathways. 

6. Compare the sympathetic and parasympathetic divisions of the ans in 
terms of structure and general function. 

7. Describe the general function of a sensory receptor. 
8. Describe the location and structure of the spinal cord, including the 

arrangement of white and gray matter within the cord  
9. Describe the meninges of the spinal cord 
10. Explain the overall organization and general functions of the peripheral 

nervous system  
11. Explain the origin and formation of a spinal nerve and its branches (rami) 
12. Identify the spinal nerves and the segments of the spinal cord with which 

they are associated  
13. Explain the plexus concept and formation 
14. Describe the formation of the cervical plexus 
15. Identify the branches of the cervical plexus  
16. Describe the relationship of the cervical plexus with surrounding 

structures    



Superficial Muscles of the Back: 
Spinohumeral muscles, 
spinocostal muscles, Brachial 
plexus  
 (T-1) 

1. Differentiate the layers of the back and the muscles that are found in 
those layers 

2. Explain the fascial structures and trigones related with the back in detail 
3. Distinguish superficial muscles of the back: spinohumeral muscles and 

spinocostal muscles 
4. Discuss innervation and function of these muscles 
5. Explain formation, relationships and branches of the brachial plexus 
6. Demonstrate spinohumeral and spinocostal muscles and related 

anatomical structures of these muscles including vessels, nerves and 
fasciae on cadavers and models 

7. Demonstrate the brachial plexus parts and branches and the relationships 
of these structures on cadavers and models 

Muscles of the Shoulder, Fossa 
axillaris; associated nerves and 
vessels; Muscles of the pectoral 
region  
(T-2) 

1. Explain the fasciae of the shoulder and axilla 
2. Explain cutaneous innervation of shoulder 
3. Define the muscles of the shoulder  
4. Discuss the relationships of the structures of the shoulder in detail  
5. Demonstrate anatomical structures of shoulder on cadavers and models 
6. Explain the walls of the axilla and the structures that are found in axilla 
7. Explain the relation of the structures in the axilla with each other  
8. Define axillary lymph nodes in detail  
9. Demonstrate anatomical structures of axilla on cadavers and models  
10. Define the muscles of the pectoral region 
11. Explain cutaneous innervation of the pectoral region 
12. Define the muscles of the pectoral region 
13. Distinguish the vessels and nerves of the pectoral region 
14. Discuss the relationships of the structures of the pectoral region in detail  
15. Describe the spaces between the muscles of the pectoral and 

differentiate the structures within these spaces 
16. Demonstrate anatomical structures of the pectoral region on cadavers 

and models 

Posterior compartment of the 
arm  
(T-1) 

1. Explain the fasciae of the posterior compartment of the arm 
2. Explain cutaneous innervation of the posterior compartment of the arm 
3. Define the muscles of the posterior compartment of the arm 
4. Distinguish the vessels and nerves of the posterior compartment of the 

arm 
5. Discuss the relationships of the structures of the posterior compartment 

of the arm in detail  
6. Describe the spaces between the muscles of the posterior compartment 

of the arm and differentiate the structures within these spaces 
7. Demonstrate anatomical structures of the posterior compartment of the 

arm on cadavers and models 

Posterior compartment of the 
forearm: superficial and deep 
muscles, dorsal structures of the 
hand; Associated nerves and 
vessels 
 (T-1)  

1. Explain the fasciae of the posterior compartment of the forearm and the 
dorsum of the hand 

2. Explain cutaneous innervation of the posterior compartment of the 
forearm and the dorsum of the hand 

3. Define the muscles of the posterior compartment of the forearm and the 
dorsum of the hand 

4. Distinguish the vessels and nerves of the posterior compartment of the 
forearm and the dorsum of the hand 

5. Discuss the relationships of the structures of the posterior compartment 
of the forearm and the dorsum of the hand in detail  

6. Describe the spaces between the muscles of the posterior compartment 
of the forearm and the dorsum of the hand and differentiate the 
structures within these spaces 

7. Demonstrate anatomical structures of the posterior compartment of the 
forearm and the dorsum of the hand on cadavers and models 

Deep muscles of the back, lateral 
and medial group 
 (T-2) 

1. Distinguish deep muscles of the back, lateral and medial group 
2. Discuss innervation and function of these muscles 
3. Demonstrate deep muscles of the back and related anatomical structures 

of these muscles including vessels, nerves and fasciae on cadavers and 
models 



Superficial muscles of the neck 
(Art. atlantoaxialis mediana and 
lateralis)  
(T-1) 

1. Distinguish superficial muscles of the neck 
2. Discuss innervation and function of these muscles 
3. Demonstrate superficial muscles of the neck and related anatomical 

structures of these muscles including vessels, nerves and fasciae on 
cadavers and models 

Deep muscles of the neck ( Art. 
atlantooccipitalis)  
(T-1)  

1. Distinguish deep muscles of the neck 
2. Discuss innervation and function of these muscles 
3. Demonstrate deep muscles of the neck and related anatomical structures 

of these muscles including vessels, nerves and fasciae on cadavers and 
models 

Lumbosacral plexus  
(T-1) 

1. Explain formation lumbosacral plexus in detail 
2. Define branches of lumbosacral plexus 
3. Distinguish the branches of lumbosacral plexus 
4. Explain course and distribution of each branch of lumbosacral plexus 
4. Demonstrate lumbosacral plexus formation and branches on cadavers and 

models 

Gluteal region muscles  and 
canalis obturatorius  
(T-1)  

5. Explain the fasciae of the gluteal region 
6. Explain cutaneous innervation of the gluteal region 
7. Define the muscles of the gluteal region  
8. Distinguish the vessels and nerves of the gluteal region 
9. Discuss the relationships of the structures of the gluteal region in detail  
10. Describe the spaces between the muscles of the gluteal region and 

differentiate the structures within these spaces 
11. Demonstrate anatomical structures of the gluteal region on cadavers and 

models  

Muscles of the Thigh: Posterior 
Compartment, Associated nerves 
and vessels  
(T-1) 

1. Explain the fasciae of the posterior compartment of the thigh 
2. Explain cutaneous innervation of the posterior compartment of the thigh 
3. Define the muscles of the posterior compartment of the thigh 
4. Distinguish the vessels and nerves of the posterior compartment of the 

thigh 
5. Discuss the relationships of the structures of posterior compartment of 

the thigh in detail  
6. Describe the spaces between the muscles of the posterior compartment 

of the thigh and differentiate the structures within these spaces 
7. Demonstrate anatomical structures of the posterior compartment of the 

thigh on cadavers and models    

Muscles of the Leg: Posterior 
Compartment, Associated nerves 
and vessels, plantar muscles of 
the foot 
 (T-2) 

1. Explain the fasciae of the posterior compartment of the leg and plantar 
aspect of foot  

2. Explain cutaneous innervation of the posterior compartment of the leg 
and plantar aspect of foot 

3. Define the muscles of the posterior compartment of the leg and plantar 
aspect of foot 

4. Distinguish the vessels and nerves of the posterior compartment of the 
leg and plantar aspect of foot  

5. Discuss the relationships of the structures of posterior compartment of 
leg and plantar aspect of foot in detail  

6. Describe the spaces between the muscles of the posterior compartment 
of leg and plantar aspect of foot and differentiate the structures within 
these spaces 

7. Demonstrate anatomical structures of the posterior compartment of leg 
and plantar aspect of foot on cadavers and models    

Anterior compartment of the arm  
Associated nerves and vessels 
 (T-1) 

1. Explain the fasciae of the anterior compartment of the arm 
2. Explain cutaneous innervation of the anterior compartment of the arm 
3. Define the muscles of the anterior compartment of the arm 
4. Distinguish the vessels and nerves of the anterior compartment of the 

arm 
5. Discuss the relationships of the structures of the anterior compartment 

of the arm in detail  
6. Describe the spaces between the muscles of the anterior compartment 

of the arm and differentiate the structures within these spaces 
7. Demonstrate anatomical structures of the anterior compartment of the 

arm on cadavers and models 



Anterior compartment of the 
forearm: superficial and deep 
muscles Associated nerves and 
vessels, palmar aspect of the 
hand 
 (T-2) 

1. Explain the fasciae of the anterior compartment of the forearm and 
palmar aspect of the hand  

2. Explain cutaneous innervation of the anterior compartment of the 
forearm and palmar aspect of the hand 

3. Define the muscles of the anterior compartment of the forearm and 
palmar aspect of the hand 

4. Distinguish the vessels and nerves of the anterior compartment of the 
forearm and palmar aspect of the hand 

5. Discuss the relationships of the structures of the anterior compartment 
of the forearm and palmar aspect of the hand in detail  

6. Describe the spaces between the muscles of the anterior compartment 
of the forearm and palmar aspect of the hand and differentiate the 
structures within these spaces 

7. Demonstrate anatomical structures of the anterior compartment of the 
forearm and palmar aspect of the hand on cadavers and models 

Muscles of the Thigh: anterior 
and medial compartment 
muscles; adductor canal, femoral 
triangle 
(T-2) 

1. Explain the fasciae of the anterior and medial compartments of the thigh 
2. Explain cutaneous innervation of the anterior and medial compartments 

of the thigh 
3. Define the muscles of the anterior and medial compartments of the thigh 
4. Distinguish the vessels and nerves of the anterior and medial 

compartments of the thigh 
5. Discuss the relationships of the structures of anterior and medial 

compartments of the thigh in detail  
6. Describe the spaces between the muscles of the anterior and medial 

compartments of the thigh and differentiate the structures within these 
spaces 

7. Demonstrate anatomical structures of the anterior and medial 
compartments of the thigh on cadavers and models    

Muscles of the Leg: anterior and 
medial compartment muscles, 
dorsal muscles of the foot 
 (T-1) 

1. To explain the fasciae of the anterior and lateral compartments of the 
leg and dorsum of foot 

2. To explain cutaneous innervation of the anterior and lateral 
compartments of the leg and dorsum of foot 

3. To define the muscles of the anterior and lateral compartments of the 
leg and dorsum of foot 

4. To distinguish the vessels and nerves of the anterior and lateral 
compartments of the leg and dorsum of foot 

5. To discuss the relationships of the structures of anterior and lateral 
compartments of the leg and dorsum of foot in detail  

6. To describe the spaces between the muscles of the anterior and lateral 
compartments of the leg and dorsum of foot and differentiate the 
structures within these spaces 

7. To demonstrate anatomical structures of the anterior and lateral 
compartments of the leg and dorsum of foot on cadavers and models    

 

At the end of this lesson, the student will be able to: 
DEP. TOPIC LEARNING OUTCOMES 
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Actin-Myosin Interactions 
 (T-1) 

1. Identify the structures that make up skeletal muscle 
2. Define the major proteins that play a role in muscle 
3. Describe the structure of thick filament – myosin 
4. Describe the structure of thin filament – actin and proteins found along the 

actin, tropomyosin and troponin  
5. Describe the interactions of actin-myosin and other proteins found on actin 

filament 
6. Discuss the sliding filament model of muscle contraction 

Stimulation of muscle contraction 
(T-1) 

1. Define terms such as motor unit, synapse, motor end plate, 
neurotransmitters, synaptic cleft 

2. Describe the excitation-contraction coupling mechanism 
3. Illustrate the major events observed during the muscle contraction  
4. Distinguish between  isotonic and  isometric contractions 
5. Describe the phases of muscle twitch 
6. Describe how muscle contraction recorded 

Contraction heat, relaxation 
(T-1) 

1. Describe the phases of heat production and release in muscle 
2. Explain the relationship between force and velocity for muscle  



3. Define and derive Hill’s equation  
4. Discuss how Hill’s equation relates energetics of muscle contraction to the 

chemistry of the contractile process 

Mechanical Properties of Muscle 
(T-1) 

1. Define different types of skeletal muscle 
2. Calculate the mechanical power of muscle as well as the efficiency of 

muscle contraction 
3. Describe the relationship between tension and length of muscle 
4. Discuss the ideal length of sarcomere to produce maximal tension 
5. Explain how muscle length controlled automatically 
6. Define the feedback mechanism for muscle length control 
7. Discuss skeletal servomechanism  

Molecular Motors 
 (T-1) 

1. Define basic matters of molecular motors 
2. Discuss characteristic properties of molecular motors observed due to the 

nano scale 
3. Distinguish coupling of molecular motor protein functions to ATP 
4. Calculate the fluid frictional force and power dissipated due to 

environment motor proteins functions 
5. Discuss the ranges of forces exerted by DNA manipulating proteins and 

the reasons for the differences in force magnitude 

Forces and body movement 
(T-1) 

1. Explain the mechanical method of muscle action analysis, biomechanics of 
muscle actions, sports medicine 

2. Explain the response of tissues to the forces; stress, strain, stiffness and 
mechanical strength and viscoelasticity 

3. Define biomechanics of bone and ligaments 
4. Explain muscle angle of pull, contact forces, and segmental interaction 

principle 
5. Define applications of biomechanics in sports medicine and rehabilitation 

LAB- Plank’s constant 
 (P-1) 

1. Be able to measure the cut-off value of the decelerating voltage as a 
function of the wavelength of light. 

2. Plot the results in a graph of energy against frequency. 
3. Determine Planck’s constant and the work required to emit an electron.  
4. Demonstrate that the energy of the electrons does not depend on the 

intensity of the light. 

 

At the end of this lesson, the student will be able to: 

DEP. TOPIC LEARNING OUTCOMES 
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Mechanisms of Enzyme 
Catalysis  
(T-1) 

1. Explain the characteristics of enzyme’s active site 
2. Explain enzyme specificity and the types of specificities 
3. Define activation energy and explain how an enzyme functions as a 

catalyst in lowering the activation energy of reactions 
4.   Propose a thermodynamic explanation of why enzymes cannot alter the 

equilibrium of reactions 
5. Define the term transition state and explain the role of transition state in 

lowering activation energy 
6. Describe how enzymes increase reaction rates 
7. Explain the mechanisms of enzyme catalysis 
8. Explain the key-lock and induced fit model of enzyme catalysis 
9. Describe the factors affecting enzyme activity 

Enzyme Kinetics 
(T-1) 

1. Explain the importance of enzyme kinetics 
2. Define initial velocity (vo) and explain the effect of substrate concentration 

on enzyme velocity  
3. Explain how enzymes affect reaction rates 
4. Define Michaelis-Menten kinetics and explain the important conclusions 

about Michaelis – Menten Kinetics. 
5. Explain the steady state assumption  
6. Describe the significance of an enzyme’s Km value in metabolic systems. 
7. Explain how a Lineweaver-Burke plot is derived and explain the advantages 

of using these type of double reciprocal plots 
8. Define enzyme turnover number (Kcat) and explain how it is calculated 

Inhibition of Enzyme Activity 
 (T-1) 

1. Explain what an enzyme inhibitor is  
2. Explain the types of enzyme inhibition 
3. Describe how  enzyme inhibitors interact with enzymes 
4. Explain how a Lineweaver-Burke plot is used to evaluate types of inhibition 



5. Explain how the  inhibitors affects an enzyme’s measured kinetic 
parameters (Km and Vmax values) 

6. Explain suicide inhibition (mechanism-based inhibition 

Mechanism of Hormone action 
(T-1) 

1. Classify the mechanisms of hormone action 
2. Define the different type of receptors used for hormone action according 

to location in the cell   
3. Explain the factors affecting target cell response upon hormone exposure 
4. Tell the hormones that use cell membrane, nuclear and cytoplasmic 

receptors 
5. Explain the functional role of second messengers in the mechanism of 

hormone action 
6. Name the hormones and a their counterparts as the second messengers 

Introduction to Extracellular 
matrix biochemistry  
(T-1) 

1. Define the components of extracellular matrix 
2. Classify the major classes of biomolecules found in the extracellular 

matrix  
3. Tell the biochemical functions of extracellular matrix  

  

Biochemistry of collagen, 
fibrillin and elastin  
(T-1) 

1. Define collagen, fibrillin and elastin 
2. Tell the functional role of collagen, fibrillin and elastin 
3. Explain the biosynthesis of collagen and elastin in the cell 

 Biochemistry of fibronectin, 
laminin and integrins 
 

1. Define fibronectin, laminin and integrins 
2. Tell the functional role of fibronectin, laminin and integrins    
3. Explain the structure of fibronectin, laminin and integrins 

Biochemistry and Regulation of 
Muscle Contraction 
 (T-2) 

1. Define molecular structure of muscle 
2. Explain the sliding filament theory 
3. Classify the muscle proteins 
4. Explain the each step of muscle contraction by means of ATP use  
5. Define the source of energy needed for muscle contraction 
6. Define the actin-myosin interactions in striated, smooth and skeletal 

muscle 
7. Tell the properties of nitric oxide 
8. Explain the differences between striated, smooth and cardiac muscle 
9. Explain the regulation of muscle contraction by calcium ions 

Lipoproteins  
(T-1) 

1. Define lipoproteins and explain the rationale of their formation in blood. 
2.  List different types of plasma lipoproteins and describe their composition 

and features. 
3. Explain the metabolism of individual lipoproteins. 
4.  Describe the biochemical sequence of events that lead to hyperlipidemic 

state. 

 

At the end of this lesson, the student will be able to: 
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Histology of Muscle 
 (T-2) 

1. Tell the general features of muscle tissue 
2. Classify the muscle tissue 
3. Explain the differences between muscle tissue types     

Formation of somites 
(T-1) 

1. Identify paraxial, intermediate and lateral mesoderm and  
recognize somites.  

2. Define how sclerotome, myotome, and dermatome form and the 
structures and tissues derived from each.  

3. Define the congenital malformations in the  development of the skeleton. 

Embryonic folding, body 
walls, and body cavity  
(T-1) 

1. Define the formation of the gut tube in the context of lateral folding and 
define the craniocaudal folding, including the formation of foregut midgut 
and hindgut. 

2. Describe the formation of the intraembryonic coelom and identify its 
splanchnic/visceral and somatic/parietal portions.  

3. Define how folding changes the position of the heart tubes and septum 
transversum and describe the formation of body cavities (pericardium, 
pleural cavities and peritoneum)  

4. Describe the fate of the extraembryonic coelom. 
5. Define how the diaphragm is formed. 



 

At the end of this lesson, the student will be able to: 
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DNA Replication  
(T-1) 

1. Explain the mutation rates on DNA.  
2. Explain the DNA replication with respect to order of events 
3. List the main enzymes having role during DNA replication. 
4. Define the replication machine and tell all components’ function 

individually 
5. Describe how DNA replication is initiated and define the 

characteristics of ori sites. 
6. Explain the function of telomerases and how DNA replication is 

terminated.   

DNA repair and recombination 
(T-1) 

1. Describe how chemical modifications of nucleotides produce 
mutations. 

2. Explain the strand directed mismatch repair systems. 
3. Describe base excision repair and nucleotide excision repair systems.  
4. Explain the key features of homolog recombination 
5. Describe transpositions, conservative site-specific recombination 
6. List the transposable elements on DNA. 
 

Transcription  
(T-1) 

1. Define RNA structure, major elements and compare it with DNA 
structure. 

2. Describe the major steps of transcription on prokaryotes. 
3. Describe the major steps of transcription on eukaryotes. 
4. Compare the DNA and RNA polymerase with respect to its structure 

and function. 
5. Describe the characteristics of promoter sequence in both 

prokaryotes and eukaryotes. 
6. Explain the transcription factors and their roles in transcription  
7. Define TATA box. 
8. Explain the RNA processing during transcription in eukaryotes. 
9. Explain the splicesome with its function and role in RNA processing. 

 

Translation 
 (T-1) 

1. Explain the codon system, codon usage and alternate codons in both 
prokaryotes and eukaryotes. 

2. Describe the major steps of translation on prokaryotes. 
3. Describe the major steps of translation on eukaryotes. 
4. Describe the structure and role of transfer RNA (tRNA) during 

translation. 
5. List the modified RNAs in tRNA structure. 
6. Explain major steps of translation and ribosomal RNA structure. 
7. Explain and describe the RNA world hypothesis 

 

At the end of this lesson, the student will be able to: 
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Human Microbiome  
(T-1) 

1. Define microbiota, microbiome 
2. Define its role in the metabolic  and immunologic functions of healthy 

individuals 
3. List factors regulating the composition of these communities  
4. Describe how disruption of these communities can result in disease states  
5. Define probiotics 

Bacterial Genetics  
(T-1) 

1. Describe genetic structure of bacteria 
2. Define bacterial genes and their expression 
3. Describe bacterial replication  
4. Define plasmids and their types 
5. Describe mutations and genetic exchange 



Interactions between microbes 
&humans  
(T-1) 

1. Define the terms colonization, infection and disease 
2. Describe the ways microbes cause tissue damage 
3. Define portals of entry and exit of infectious agents 
4. Define bacterial virulence factors 
5. Define modes of infectious disease transmission 

Sterilization & disinfection  
(T-1) 

1. Define the terms sterilization, disinfection, decontamination, sanitization, 
antisepsis 

2. Describe the microorganisms that are most resistant and least resistant to 
control measures  

3. Define four categories of cellular targets for physical and chemical agents  
4. Define the four biosafety levels 

 
At the end of this lesson, the student will be able to: 
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Overview of nervous system 
 (T-2) 

1. Describe the organization of the nervous system by naming subdivisions 
with their general functions 

2. Name the various cell types in the nervous system with their functions 
3. Classify neurons as motor, sensory and interneurons based on their 

functions 
4. Distinguish between chemical and electrical synapses 
5. Describe ionotropic and metabotropic neurotransmitter receptors with 

their possible effects on post synaptic neuron 
6. Describe the excitatory and the inhibitory postsynaptic potentials with 

underlying ionic fluxes  
7. Explain in which ways the neurotransmitter action terminates 

Molecular mechanism of 
skeletal muscle contraction  
(T-1) 

1. Categorize muscles based on their structures and functions 
2. Define elements of the sarcomere that underlie striated muscle 

contraction 
3. Orders the series of events that takes place during muscle contraction 
4. Explain the role of calcium in the contraction of a skeletal muscle 
5. List the steps for the skeletal muscle relaxation 

Neuromuscular Junction, 
Excitation and contraction 
coupling in skeletal muscle 
(T-1) 

1. Describe the properties of the neuromuscular junction 
2. Discuss the possible effects of agents that block different steps of 

neuromuscular transmission 
3. Define the steps of excitation & contraction coupling 
4. Describe periods of a muscle twitch  
5. Explain the underlying reason of the latent period 

Whole muscle contraction  
(T-2) 

1. Define the components of a motor unit 
2. Explain the motor unit recruitment process 
3. Explain how wave summation occurs 
4. Differentiate isometric and isotonic muscle contractions 
5. Explain the active and the passive forces that are generated under 

different muscle lengths 
6. Explain factors that are affecting force generated by the muscle 

Skeletal Muscle Energy 
Metabolism and muscle fatigue 
(T-2) 

1. List the chemical process related with the energy production by different 
metabolic process. 

2. List exercise depended ATP usage. 
3. Explain the concept of muscle fatigue underlying the depletion of energy 

stores, accumulation of metabolic by products, and the central nervous 
system contribution on it.  

4. Know about local, general and chronic fatigue effects on body. 
5. Explain the time needed for recovery, with the onset of energy depletion. 

Lab: Measurements from 
skeletal muscle in a simulation 
platform)  
(P-1) 

1. Describe the effects of an increasing stimulus frequency on the force 
developed by an isolated skeletal muscle 

2. Define how wave summation occurs in a skeletal muscle 
3. Discuss differences between treppe and wave summation 
4. Describe the effect of initial muscle length on tension developed by the 

skeletal muscle based on series of experiments that they conducted on 
isolated muscle in a simulation platform 

5. Explain the differences between the active force, the passive force and 
the total force generated by muscle 



6. Explain the molecular basis of the skeletal muscle length-tension 
relationship 

Exercise, muscle hypertrophy 
and atrophy  
(T-1) 

1. Describe the characteristic of slow and fast-twitch muscle fibers 
hypertrophy mechanisms under different physical activities. 

2. Explain the muscle atrophy, and hyperplasia mechanisms. 
3. Know about regeneration of muscle tissue under different stimulation. 

4. List the conditions which causes to sarcopenia and cachexia. 

Smooth muscle 
 (T-1) 

1. Define the organization and types of smooth muscles. 
2. Describe the stimulation mechanism of smooth muscle and also explain 

the effect of different stimulation pathways on different types of smooth 
muscle. 

3. Explain the role of calcium ion concentration in smooth muscle 
contraction and relaxation, define the regulation of calcium ion 
concentration and the source of calcium ion. 

4. Explains the structural properties of contraction proteins of smooth 
muscle and knows the importance of these properties in terms of their 
functions. 

5. Describe the difference between single-unit and multi-unit smooth 
muscle. 

6. Describe the microanatomy of a smooth muscle cell. 
7. Explain the process of smooth muscle contraction. 
8. Explain the difference between single-unit and multi-unit  smooth muscle  
9. Explain the differences between the structure and contractile mechanism 

between striated muscle and smooth muscle. 

 

At the end of this lesson, the student will be able to: 

DEP TOPIC LEARNING OUTCOMES 
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Images of  the Upper Extremity  
Muscles 
(T-1) 

1. Demonstrate the muscles of the shoulder on MRI 
2. Discern the muscles of the upper  arm 
3. Assess the muscles of the forearm on MRI 
4. Show the muscles extending over the elbow joint     

Images of muscles of the pelvis, 
hip, thigh, and leg 
 (T-1) 

1. Demonstrate pelvic, and  hip muscles on MRI 
2. Assess the  muscles of the thigh ( quadriceps, adductor and hamstring 

muscles) 
3. Depict the muscles of the ventral, dorsal and lateral leg groups and show 

the insertion of their tendons on the foot     

Images  of  the  Hand and Foot 
Muscles  
(T-1) 

1. Appreciate the muscles and tendons of the hand    
2. Assess the Carpal Tunnel on MRI 
3. Show the muscles and tendons of the foot on MRI 
4. Assess and measure the flat foot on radiography 

 

At the end of this lesson, the student will be able to: 

DEP TOPIC LEARNING OUTCOMES 
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Injections I: Preparing 
Medications from Ampules and 
Vials   
(T-1) 

1. Describe the types of the parenteral drug administration routes 
2. List the equipment necessary for the parenteral drug administration 
3. Define the needs for safe and effective administration 
4. Prepare medications from ampules 
5. Prepare medications from vials 

Injections II: Intradermal, 
subcutaneous and 
intramuscular injections 
(T-1) 

1. Define the anatomy relevant to intradermal, subcutaneous, and 
intramuscular injection techniques 

2. Describe the procedure for each injection technique 
3. Explain the safety issues relating to giving injections 

 

At the end of this lesson, the student will be able to: 

DEP TOPIC LEARNING OUTCOMES 
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Introduction to Communication 
Skills  
(P-1) 

1. Discuss why communication skills in medicine are important  
2. Clarify the feelings that drive human actions 
3. Define aggressive, passive and assertive types of behavior 
4. Discover that human beings react differently in a given situation depending 

on their own levels of acceptance  
5. Distinguish the necessary action to be taken (listening / self-expression) 

during communication 



Active Listening  
(P-1) 

1. Define the steps of active listening 
2. Appraise importance of body language in communication 
3. List the sentences that may act as barriers in communication 
4. Demonstrates active listening skills when talking to a person in problem 

Self-expression; Conflict 
Resolution 
 (P-1) 

1. Distinguish different forms of self-expression 
2. Identify negative effect of judgmental self-expression in interpersonal 

relationship 
3. Describe three steps of self-expression using “ı language” 
4. Demonstrate  correct self-expression method in role plays 
5. Define two different types of conflicts  
6. Explain different methods of resolution in necessity based conflicts 
7. Comprehends reasons of conflicts in people who has different values 
8. Discuss the ways of conflict resolution in people with different values 

Using the basic communication 
skills in doctor-patient 
relationship 
(P-1) 

 
1. Adapts basic communication skills to doctor- patient interaction  

2. Uses techniques to build up and maintain rapport with the patient  

3. Uses techniques of active listening while talking to the patient 

4. Evaluates emotions of the patient and responds in accordance with the 

emotion 

5. Encourages the patient to Express his/her concerns 

 

At the end of this lesson, the student will be able to: 
DEP TOPIC LEARNING OUTCOMES 
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Medicine in Islamic 
Civilization (T-2)  

1. Define the prominent features of Medicine in Islamic Civilization 
2. Define the medical treatment methods. 
3. Define the tools used for the diagnosis and prognosis of diseases. 
4. Outline the legacy of the level of this era in İslamic Civilization. 

European Medicine in the 
Renaissance time (14.-19. 
centuries) 
 (T-2) 

1. Define the prominent features of Renaissance Medicine in Europe 
2. Define the medical treatment methods and new discoveries at that time. 
3. Define the developments and tools used for the diagnosis and prognosis of 

diseases. 
4. Outline the legacy of the level of this era in Europe. 

Seljuks Civilization and 
Medicine   
(T-2) 

1. Define the prominent features of Seljuks Civilization and Medicine. 
2. Define the medical treatment methods. 
3. Define the tools used for the diagnosis and prognosis of diseases. 
4. Outline the legacy of the level of this era in Europe. 

 

At the end of this lesson, the student will be able to: 

DEP TOPIC LEARNING OUTCOMES 
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Consciousness I - The concept 
of consciousness  
(T-2) 

1. Comprehend what consciousness is. 
2. Distinguish between consciousness and phenomenal consciousness. 
3.  Explain Thomas Nagel’s views on consciousness. 

Consciousness II - The 
concept of qualia  
(T-2) 

1. Comprehend the details of the concept of qualia 
2. Explain various arguments in favor of the existence of qualia 

Consciousness III - Mind and 
neurobiological states  
(T-2) 

1. Comprehend the idea that explains the mind solely in terms of 
neurobiological states. 

2. Explain Patricia Churchland’s objections to this view. 

 
 
 
 
 
 
 

 


