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Contact details
Course Leader: Professor Matthew Pickering, matthew.pickering@imperial.ac.uk
Lecture 1:  Muscle Disease, Dr F Roncaroli, f.roncaroli@imperial.ac.uk
Lecture 2:  Skeletal muscle contraction in vivo: Dr Valentina Caorsi, v.caorsi@imperial.ac.uk
Lecture 3:  Control of Muscle Mass and Phenotype, Dr P Kemp, p.kemp@imperial.ac.uk
SOLE FEEDBACK
The following pages provide you with templates on which you can record your thoughts as the course proceeds. At the end of the course you can enter your views onto SOLE.

Please answer all questions by selecting the response which best reflects your view.

	
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	The content of this module is useful.
	(
	(
	(
	(
	(

	The support materials available for this module (e.g. handouts, web pages, problem sheets) are helpful.
	(
	(
	(
	(
	(

	I receive sufficient feedback and guidance.
	(
	(
	(
	(
	(

	Overall, I am satisfied with this module.
	(
	(
	(
	(
	(


Please use this box for constructive feedback and suggestions for improvement.

	


SOLE FEEDBACK - INDIVIDUAL LECTURERS

Please note that for SOLE, a Lecturer’s name will only appear once. This template gives you the opportunity to record your comments about each lecture in the order of delivery.

On the following section, you have an opportunity to record any comments and constructive feedback you have for each lecturer.

	
	The lecture(s) are well structured
	The lecturer explains concepts clearly
	The lecturer engages well with the students

	Lecturer and Lecture Title
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	Dr. Federico Roncaroli
Muscle disease
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Dr. Valentina Caorsi
Skeletal muscle contraction in vivo
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Dr. Paul Kemp

Control of muscle mass & phenotype
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(


	Lecturer and Lecture Title
	Please use this box for additional constructive feedback.

	Dr. Federico Roncaroli
Muscle disease 


	

	Dr. Valentina Caorsi

Skeletal muscle contraction in vivo 
	

	Dr. Paul Kemp

Control of muscle mass & phenotype
	


Musculoskeletal system
INTRODUCTION

The Musculoskeletal System course is taught in the Spring term of Yr1, and the Autumn and Spring terms of Yr2. 

In the Autumn term of Yr2 there is only one Musculoskeletal System session. 

This session is being given NOW to coordinate with the Neuroscience teaching on the Motor System.
Lecture 1: This lecture will introduce the conceptual framework for understanding the classification of muscle diseases and how their causes and how they can be diagnosed and treated.  It will also include specific examples of muscle diseases viewed from different perspectives: from clinical presentation to the molecular basis of the pathology.

Lecture 2.   The content of the lecture is related to various aspects of the motor system within Neuroscience, which are also taught this term.  Thus the lecture covers of the properties of motor units and the categorization of muscle fibres into “types” by metabolic and physiological characteristics.  Aspects of skeletal muscle plasticity will also be covered including: changes in muscle properties in response to training, injury, disuse and aging.

Lecture 3.   This lecture describes the mechanisms that control gene expression in skeletal muscle and are responsible for the differences between muscle fibres types, for muscle growth (hypertrophy), and for muscle atrophy.  

There is more Yr2 Musculoskeletal System teaching is in the Spring term on Orthopaedics, Metabolic Bone Disease and Rheumatology. 

COURSE STRUCTURE

There are 3 lectures.

ASSESSMENT

Formative Assessments
Practice questions available in LAPTLITE http://www.ucl.ac.uk/lapt/laptlite/ 

click on EXERCISE MENU, and scroll down to Imperial College, then on the Imperial menu click on “Normal Muscle & Muscle Diseases”
Summative Assessment

The course will be examined in a single examination
LCRS — Part 2 Paper 2 (3hrs) 

The questions may be SAQ, SBA, and EMQ.
Examples of specimen questions
SBA

Choose the single best answer

Skeletal muscle atrophy

1. due to bed-rest is more likely to affect the biceps brachii than the quadriceps

2. normally starts after about 4 weeks of bed-rest

3. due to bed-rest can be reversed by reinnervation of motor units

4. is a consequence of denervation

5. is due to myocyte hypertrophy

SAQ (10 marks)

1.  Complete the following table by inserting descriptive phrases concerning skeletal muscle fibre types (6 marks)

	
	Slow fibre type
	Fast, Fatigue-resistant fibre type

	Maximum shortening velocity
	
	

	Mitochondrial content
	
	

	Twitch duration
	
	


2. Described briefly two methods that can be used to distinguish slow from fast, fatigue-resistant skeletal muscle fibres. (4 marks)

EMQ

Options

A. Peripheral nuclei

B. Single nucleus
C. Mosaic pattern

D. Hypertrophy

E. Myoblast

F. Pseudohypertrophy

G. Scoliosis

H. Nemaline bodies

Choose the best option to match each item below.

1. Normal developmental stage

2. Satellite cell

3. Fat and connective tissue

4. Late complication of Duchenne dystrophy

5. Characteristic of normal adult muscle fibres

Further details and the most up-to-date information about examinations are provided on the intranet.

Learning objectives – Year 2 (2012/2013) Autumn term

These session objectives may include tasks you should be able to carry out after you have completed the relevant activity. They provide you with a way to assess how well you are keeping up with the material. Note that they are also provided to the external examiners as a guide to what you should know at the end of the course.

1
Lecture  (Dr F Roncaroli)  f.roncaroli@imperial.ac.uk 
· Introduce the major categories of muscle diseases: 

· Muscular dystrophies

· Congenital myopathies

· Metabolic & mitochondrial myopathies

· Inflammatory myopathies 

· Neurogenic changes 

· Secondary changes in systemic pathological conditions

· Outline the relevant clinical, pathological and molecular changes of the most common muscle dystrophies 



· Outline the relevant clinical, pathological and molecular changes of the most common congenital myopathies


· Provide the basic knowledge on metabolic and mitochondrial myopathies

· Describe the major features of inflammatory myopathies

· Briefly describe the changes in skeletal muscle secondary to systemic pathological conditions.     

2
Lecture  (Dr. Valentina Caorsi)  v.caorsi@imperial.ac.uk
· Outline the sequence of steps in the “chain of command” leading to skeletal muscle contraction and be able to explain its significance in terms of normal and disease states.

· Motor units: 

Define, sketch and label and explain how the motor unit functions.  

Describe motor unit size, distribution within a muscle, and fibre type.

Describe changes in motor units that result from of denervation and re-innervation.

· Fibre types: 


Describe the properties (physiological, structural, and metabolic) of the 3 main types in human skeletal muscle.   

List and briefly describe the methods that can be used to distinguish them

· Muscle plasticity, changes in performance


Describe briefly the changes in strength and endurance that results from training and from disuse.  

· Describe satellite cells and how they are involved in skeletal muscle repair.

· Describe changes in muscle that occur during aging.

· Define the following:


Atrophy: decrease in size of muscle fibres.


Eccentric exercise: muscle fibres are active while lengthening. Occurs in normal activities, for example biceps brachii does it when a heavy load is being slowly lowered by extending the elbow joint.


Hyperplasia: increase in number of cells. Probably doesn’t happen in human skeletal muscle.


Hypertrophy: enlargement of existing muscle fibres.

Satellite cells: small cells in skeletal muscle. One nucleus and little cytoplasm (in contrast the muscle fibres) and located around the outside of muscle fibres. Dormant usually, but can proliferate and migrate to a damaged area of muscle fibres. Can differentiate and produce contractile proteins.
3
Lecture  (Dr P Kemp)  p.kemp@imperial.ac.uk 
· Describe the relation between muscle mass and mortality in chronic disease.

· Outline the developmental steps from myoblast to myofibre.

· Describe the transcriptional control of gene expression in skeletal muscle using the protein skeletal muscle α-actin as an example.

· Describe the mechanisms responsible for skeletal muscle hypertrophy including the role of IGF-1.

· Describe the mechanisms controlling skeletal muscle atrophy by ubiquitin ligases.

· Describe the relationship between the hypertrophic and atrophic signaling pathways referred to above.

Recommended reading

AG Engel & C Franzini-Amstrong – Myology 3rd Edition – McGraw-Hill 2004 

V Dubowitz & CA Sewry – Muscle biopsy – 3rd Edition – Saunders-Elsevier 2007  

http://neuromuscular.wustl.edu  

Lauralee Sherwood, Human Physiology, 3rd edition. For basics about muscle.

AJ McComas,   Skeletal Muscle, Form and Function  (1996).  Very informative book with strong emphasis on human muscle function.

DA Jones, JM Round, &  A de Haan, Skeletal Muscle from Molecules to Movement  Churchill Livingstone,  (2004).  
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