BSc in Medical Sciences with Neuroscience and Mental Health 2011-12 – course outline
Introduction:

This course will provide students with a multidisciplinary approach to understanding the aetiology of neurological and mental disorders. During the Science year students will learn about the aetiology of common disorders encountered by neurologists and psychiatrists and how an understanding of the biological, psychological and social factors have also informed the development of interventions aimed at helping people with these conditions. 

The course aims to provide an introduction to the molecular basis for key processes in the functioning of the nervous system such as communication between nerve cells, the basis for synaptic plasticity and the control of gene expression. The nervous system develops from its early origins as a small but discrete group of undifferentiated cells into the most complex and fascinating system in the human body. Understanding the processes by which highly complex neurons are formed, move and connect, provides insight into the functioning of the mature nervous system, and problems associated with its repair. Recent discoveries have greatly increased our understanding of the molecular signals involved in the development of the nervous system. The aim of the course is to demonstrate how basic neuroscience research from several disciplines can a) be integrated to provide an account of our major neurological and neuropsychiatric disorders and b) not only explain the clinical features but also direct the search for more effective treatments. 

Later in the course students will receive teaching in research methods used in the development and evaluation of interventions for people with mental and neurological disorders. The basis for pharmacological treatments for conditions such as epilepsy, Parkinson’s disease and schizophrenia will be examined. A comprehensive introduction to a range of psychological and social interventions used to prevent and treat mental disorders will also be considered.

This course will comprise a two week Introductory course (mainly based at the Hammersmith Hospital campus), three 5-week taught modules (based at the Charing Cross Hospital campus) and either a research project or specialist taught modules (two 5-week modules).

Course Directors: 

Professor Jackie de Belleroche


j.belleroche@imperial.ac.uk 

Dr James Stone




james.m.stone@imperial.ac.uk 

Aims and Objectives: 

After completing the course students will:

· Know how to understand and critically appraise research papers 

· Have experience in presenting a paper to colleagues

· Have laboratory experience e.g. designing and conducting a mini-research project in small groups, neuropathology

· Have experience in writing up laboratory data as a research paper  

· Be familiar with interpreting brain scans

· Be able to critically appraise research aimed at examining the efficacy of interventions and treatments such as randomised trials and meta-analyses

· Have the skills required to identify and synthesise findings from previously published studies examining the efficacy of pharmacological and psychological treatments.

· Be aware of ethical dilemmas posed by molecular neuroscience.

· Have a basic understanding of how to formulate psychological problems using cognitive and psychodynamic approaches. 

The particular skills that will be gained in this module include an appreciation of the importance of critical analysis when reading the research literature and valuable experience of bringing together information from a variety of sources to improve understanding of complex topics. The practical component of the module will also provide useful training in experimental design, group negotiation, the use of observation and reporting skills.

Content: 

· The first module will introduce the molecular and cellular basis of nervous system development, regeneration, circuitry and functioning.

· Neurological and Psychiatric disorders will be reviewed in the second module and for each of the disorders being studied the objectives are to gain an understanding of:

· the clinical presentation

· the aetiology and underlying pathology

· experimental studies of mechanisms of damage and repair

· genetic background

· new approaches to therapy

· In the third module students will learn about the theoretical basis of a range of pharmacological, psychological and social interventions

Format of teaching:

· Basic science and clinical lectures

· Small Group teaching and seminars

· Class practicals

Introductory course

The aim of the Introductory Course is two-fold, firstly, to provide a background to the BSc course in which a range of generic skills that are fundamental to successful research will be covered and secondly, to provide a more specific background to methods and experimental approaches used in Neuroscience and Mental Health. The generic skills that will be covered include, Critical assessment of Scientific Literature, Data handling and statistics, Databases and referencing and Plagiarism.  In the first week, there will be a Neuropathology refresher session and lectures given on signalling in the nervous system (from visualisation to functional analysis) and the use of experimental models in Neuroscience. A series of talks will be given in the first week entitled “Clinical Neuroscience: on the frontline” to introduce techniques and procedures used in Neurology, Neuroradiology, Neurosurgery and Neuropathology. In the second week, students will receive an introduction to the clinical aspects of psychiatry and the methods employed in psychiatric research.

During this two week period, students will be given a scientific paper to read and evaluate and will be required to summarise the paper in the form of an abstract (500 words). Small group feedback sessions will take place at the end of this period.

The Introductory course will take place mainly at the Hammersmith Hospital campus with the exception of two days where sessions will take place at the Charing Cross Hospital campus.

Module 1: Cellular and developmental neuroscience: from molecules to circuits

Module Leader: 

Dr Jane Saffell




j.saffell@imperial.ac.uk

Aims:

This module aims to give insight into the molecular and cellular basis of nervous system development, circuitry and functioning, with prominence given to the clinical consequences of dysfunction and potential treatment strategies.  The cells of the nervous system and their complex interrelationships is a particular theme, as is the problem of central nervous system regeneration, clues to repair strategies found in development, and the neuronal circuitry controlling systems such as pain, sleep and coordination of movement.  A feature of the module is a laboratory project in which students conceive, design and execute their own cellular neurobiology research in small groups within a guiding framework.   

Content:
The module is divided into five sections, starting with the cellular organisation and development of the nervous system.  Here, after looking at the molecular basis of neural tube development, and related conditions such as spina bifidia, the development, interrelationships and function of neurons, astrocytes, oligodendrocytes, Schwann cells and microglia in health and disease will be examined, ending with a snapshot of some key laboratory techniques in neurobiology research.  The second section focuses on nervous system regeneration, the reason why this is problematic in the CNS, and practical strategies for CNS repair such as cell replacement therapies, biomaterial scaffolds, and targeted antibody therapeutics.  In the next section synaptic transmission is the focus, with a particular emphasis on synaptic remodelling and learning and memory mechanisms, but also molecular mechanisms controlling neurotransmitter availability and the pharmacological implications of this for anti-depressant design.  The fourth section centres around circuits and systems, including the neuronal circuits controlling movement coordination, sleep, and pain.   The final section is a laboratory research project: following lectures and extensive interactive tutorials on experimental design, interpretation and statistical analysis, students will design and execute unique research projects in threes, based around determining the effect of a growth factor on cultured primary rat astrocytes, and the signalling pathways underlying effects seen.  

Topics to be covered: 

Cellular organisation and development of the nervous system

Course introduction and overview of cells of the nervous system


Dr Jane Saffell

Neural tube development


Dr Anita Hall

Neurogenesis


Dr Anita Hall

Neurons and astrocytes: relating molecular cell biology to function


Dr Jane Saffell

Cytoskeleton: function and remodelling


Dr Jane Saffell

Axon growth & cell migration mechanisms


Dr Jane Saffell

Oligodendrocytes & Schwann cells in health and disease


Professor Richard Reynolds

Microglia in health and disease


Professor Richard Reynolds

Experimental techniques: tissue culture and immunohistochemistry


Dr Jane Saffell & Professor Richard Reynolds

Nervous system regeneration

Molecules and mechanisms


Dr Jane Saffell

Consequences of axonal damage and regeneration strategies


Dr Kenji Okuse

Stem cells: therapeutic potential


Dr Anita Hall

Mechanisms of hypoxic/ischemic damage


Professor Henrik Hagberg

Disorders of the developing CNS


Professor Mary Rutherford

Synaptic transmission

Synaptic structure, function and remodelling


Dr Anita Hall

Serotonin & dopamine systems & circuits


Dr Anita Hall

Learning & memory, synaptic modulation


Dr Stephen Brickley

Circuits and systems

Cerebellar development and circuitry


Dr Anita Hall

Pain: molecules, circuits and analgesic strategies


Dr Kenji Okuse

Sleep circuits and their regulation


Professor Bill Wisden

Sex hormones and brain development


Dr Glenda Gillies

Hyperkinetic disorder


Dr Aaron Vallance

Laboratory research project

Wet-lab: determining the effect of a growth factor on astrocytes in culture; cellular signalling pathways underlying effects seen.  

Key elements of experimental design


Dr Jane Saffell

Experimental design workshops


Dr Jane Saffell

Instruction in data analysis and presentation


Dr Jane Saffell

Writing for non-specialists


Dr Jane Saffell

Format of teaching and formative assessment
Seminars

Interactive tutorials with group work and presentations

3-day laboratory practical 

Tutorials

Format of in-course summative assessment

Practical write-up in the form of a paper

Article written for a non-specialist readership

All lectures will take place in the Lab Block Lecture Theatres 8, 9 or 10 on the Charing Cross Campus unless otherwise noted.  The laboratory practical will take place in the Life Sciences teaching labs on the South Kensington campus.

Module 2: Neurological and Psychiatric disorders of the central nervous system

Module Leaders: 

Professor Jackie de Belleroche
j.belleroche@imperial.ac.uk
Dr Magdalena Sastre


m.sastre@imperial.ac.uk 

Aims: 

· This aim of this module is to provide a comprehensive review of the aetiology and pathogenesis of cerebral disorders which present clinically with either neurological, neurocognitive, psychiatric or a mixture of symptoms. 

· The clinical features will be reviewed followed by sessions detailing our current understanding of the neural basis of these disorders, which will include findings from genetics, molecular biology, neurochemistry, neuropathology and neuroimaging.

· The module will draw on the broad knowledge gained both in the foundation course and the earlier modules of the neuroscience pathway, instil a sound knowledge of the biological basis of CNS diseases and provide an invaluable insight into current research strategies and the rationale for future therapeutic interventions.

Content: 

· In this module the aim will be to take a detailed look at some of the common, and not so common, diseases that affect the central nervous system. Common neurological conditions covered will be Stroke, Multiple Sclerosis, Alzheimer’s disease and Parkinson’s disease.

· There will be sessions covering trauma, tumours and the rare spongiform encephalopathies,

· The main psychiatric disorders that will be covered are different forms of dementia, including Alzheimer’s disease.

· Clinical cases will be presented to cover the main conditions covered in the module and questions will be posed which require research of the relevant literature. 

Topics to be covered:

Introduction to Module 2


Prof de Belleroche

Stroke and Trauma

Stroke: epidemiology, risk factors and genetics


Dr Pankaj Sharma

Running an acute stroke service


Dr Paul Bentley

Stroke: pathogenic mechanisms and neuroprotection


Prof de Belleroche

Stroke recovery and rehabilitation


Professor Richard Wise

CNS trauma: neuropathology


Prof Steve Gentleman
CNS trauma imaging


Dr David Sharp

Parkinson’s disease

Parkinson’s disease - clinical & therapeutics


Dr Ronald Pearce  

 Imaging in PD and AD


Professor David Brooks

Parkinson’s disease –neuropathology


Prof Steve Gentleman
Parkinson’s disease – new treatments including deep brain stimulation


Dr Peter Bain 

Parkinson’s disease –biochemistry and experimental models


Dr David Dexter

Parkinson’s plus – MSA and related conditions


Prof Steve Gentleman

Amyotrophic Lateral Sclerosis/ Motor Neurone Disease

Amyotrophic lateral sclerosis/ Motor neurone disease (ALS) – clinical features, neuropathology and pathogenesis


Prof de Belleroche

ALS – molecular genetics and models Stroke – molecular biology 


Prof de Belleroche

Alzheimer’s disease and other types of dementia

Differential Diagnosis

     Dr Ronald Pearce

Dementia: clinical features and aetiology


Dr Craig Ritchie

Alzheimer’s disease: neuropathology and molecular biology

     Prof  Steve Gentleman

Alzheimer’s disease: new drug treatments for dementia 


Dr Craig Ritchie

NICE/ public policy for dementia


Dr Craig Ritchie

Animal models of Alzheimer’s disease


Dr Magdalena Sastre

Frontotemporal lobar dementias


Prof Steve Gentleman

Tumours, prion disease and CNS infections

Tumours of the CNS 


Dr Federico Roncaroli

CNS infections 


Dr Federico Roncaroli

Prion disease - clinical, pathology & experimental


Prof Steve Gentleman

Multiple Sclerosis

Multiple Sclerosis – clinical features


Dr Paolo Muraro 

Pathology of Multiple Sclerosis 


Professor Richard Reynolds

Multiple Sclerosis immunology


Dr Paolo Muraro

Neurodegeneration in MS


Professor Richard Reynolds

Multiple Sclerosis - treatment strategies


Dr Paolo Muraro
Neuropathology practical

Format of teaching:

Basic science and clinical lectures

Format of summative assessment

Neuropathology practical and an essay

Module 3: Disorders of the Mind

Module Leader:  Dr James Stone
james.m.stone@imperial.ac.uk 

Aims:

This five week module aims to provide students with a basic foundation in the current understanding of the biological underpinnings of normal mental processes, and how they go wrong – in psychosis, personality disorder, hallucinogenic drug use, eating disorders and addiction. It will cover aetiology, epidemiology, and treatment – both pharmacological and psychological.

Content: 

· This module will build on learning in the first two modules of the course and will describe how techniques used to examine the aetiology of neurological disorders have been applied in the context of mental health.  

· In week one of the course there will be a general overview of the module including an introduction to the classification of mental disorders and experimental research methods used in clinical research. Following this, there will be a number of lectures about normal mental processes, a discussion of how research into psychedelic drugs may help us to understand the nature of consciousness, as well as a lecture on eating disorders.

· Week two will focus on psychoses (schizophrenia and bipolar affective disorder). We will examine the contribution that basic sciences and neuroimaging have made to understanding the aetiology of schizophrenia. Pharmacological and psychosocial interventions used in the treatment of psychosis will then be discussed.

· In week three we will describe personality disorder and examine the aetiology and epidemiology of these conditions. The impact of personality functioning and other mental disorders on risk and risk assessment will be explored and students will be provided with an introduction to forensic psychiatry. Most students will have an opportunity to visit Broadmoor hospital and develop an understanding of the management of mentally disordered offenders.

· In week four we will explore the aetiology of additive behaviour, and find out how our understanding of the biological basis of addition and the psychological and social factors which lead to misuse of alcohol and drugs is shaping the development of treatments for these problems.

After taking the module the student will:

· Have an understanding of the aetiology and epidemiology of psychoses, personality disorder and substance misuse problems.

· Have developed an understanding of how biological, psychological and social factors interact to increase the likelihood of mental disorders

· Understand how neurochemical, functional and structural imaging have led to advances in understanding the aetiology of psychoses and drug addiction

· Have an understanding of the main interventions and treatment options for people with psychosis, personality disorder and drug addiction

· Be familiar with principals used to assess and manage risks that can be associated with mental illness

· Be able to critically appraise studies which examine the effectives of treatments for mental disorders including clinical trials and systematic reviews 

Specific skills

· Be able to critically appraise research aimed at examining the efficacy of interventions and treatments such as randomised trials and systematic reviews.

· Have the skills required to identify and synthesis findings from previously published studies examining the efficacy of pharmacological and psychological treatments.

· Be aware of ethical dilemmas associated with clinical research.

· Have a basic understanding of how to formulate psychological problems using cognitive and systems approaches.

Format of teaching

A mixture of large group teaching and seminars together with self directed learning (40%). Sessions include interactive teaching, small group exercises, and an opportunity to visit a specialist treatment centre.

Reading materials

General introduction to the course

Blazer, Dan G (1998). An introduction to clinical research in psychiatry.

Craig, TKJ (1998) ABC of mental health. 
Goldberg, D (2004) Psychiatry in medical practice.

Critical appraisal

Greenhalgh T. (1997) How to read a paper: getting your bearings BMJ 315: 243-246. 

Edwards SJL, Lilford RJ, Hewison J. (1998) The ethics of randomised controlled trials from the perspectives of patients, the public, and healthcare professionals. BMJ 317:1209-1212 

Egger M, Davey Smith G (1997) Meta-analysis: Potentials and promise. BMJ 315: 1371-1374

Moher at al. (2000) Improving the reporting of meta-analyses: the QUOROM statement British Journal of Surgery; 87: 1448-1454

In-course assessment

There are two pieces of in-course assessment;

A group-based oral presentation of a critical appraisal of a research paper (worth 50%), and a timed written essay (worth 50%)

Timetable

All sessions at Charing Cross Campus. 

All morning sessions to finish no later than 12.30. All afternoon sessions start at 2.00pm and will end no later than 4.30pm

Week one – Introduction, normal mental processes and eating disorders

Week two - Psychoses and their treatment

Week three - Personality disorder, risk and risk management

Week four - Drug and alcohol misuse

Week five - In-course assessment

Specialist taught modules:

See section 13.

End of year examinations 

One 2.5 hour paper with three sections:

Section 1 (1 hr) One essay from a choice of three

Section 2 (45 mins) Compulsory data interpretation e.g. writing brief interpretation or results section of a paper or answering questions set on it

Section 3 (45 mins) Choice of three out of five short answer questions.

