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After studying this chapters, students should be able to appreciate:

Week 1:

1. Theinfluence of exercise on infection risk

appreciate the different agents that cause common infections;

appraise the J-shaped model of upper respiratory tract infection risk and exercise volume;

appreciate the strengths and limitations of the methods used to measure the incidence of infection;

evaluate the evidence concerning the effect of single bouts of prolonged exercise and intensive endurance

training on infection risk; appreciate the influence of airway inflammation on symptoms of respiratory infection;

« evaluate the evidence concerning the effect of regular moderate exercise on infection risk compared with a
sedentary lifestyle;

« appreciate other factors that influence symptoms of infection.

Week 2,3:

2. The human immune system

describe the main components of the immune system and their functions;

distinguish berween innate and acquired (adaptive) immunity;

explain the basis ofhow the body recognises and responds to non-self material;

describe the components and actions of humoral and cell-mediated immune mechanisms;
appreciate some of the factors that affect immune function;



describe the principle of enzyme-linked immunosorbent assay (ELISA) methods to measure the
concentration of specific soluble proteins in body fluids.

Week 4:

The effects of exercise on blood leukocyte numbers

describe the effects of a single bout of exercise on the total number of leukocytes and their subsets in
peripheral blood;

understand the mechanisms by which discrete leukocyte subsets are selectively deployed into the
blood and tissues in response to a single bout of exercise;

explain some of the factors known to affect the leukocyte response to acute exercise including training
status, intensity and duration of the exercise bout, fitness level, age, nutritional status and infection
history;

describe the effects of exercise training on the total number of leukocytes and the composition of
leukocyte subtypes in resting blood.

Week 5:

Effects of exercise on innate immune function

describe the effect of acute exercise on neutrophil functions, including chemotaxis, phagocytosis,
degranulation, oxidative burst and microbicidal capacity;

describe the effect of acute exercise on monocyte and macrophage innate immune functions including
phagocytosis, oxidative burst, Toll-like receptor expression;

describe the effect of acute exercise on natural killer cell cytolytic activity;

understand the mechanisms of innate immune system modulation by acute exercise;

discuss the impact of exercise intensity, duration and fitness of subjects on the innate immune
response to exercise;

identify the effect of exercise training on innate immune cell functions;

appreciate the in vitro methods used to measure innate immune cell functions.

Week 6:

Effects of exercise on acquired immune function

understand how acute exercise affects T cell functions, including cytokine production, proliferation and
migration;

understand how acute exercise affects B cell antibody production;

appreciate the mechanisms of acquired immune system modulation by exercise;

recognise the influence of exercise intensity, duration and fitness level on the acquired immune
response to exercise;

identify the effect of exercise training on acquired immune cell functions;

appreciate the in vivo methods used to measure immune function.

Week 7:

Effects of exercise on mucosal immunity

understand the basic structure and effector mechanisms of immunoglobulin;

identify the different antimicrobial proteins present in saliva;

understand the effect of acute exercise and exercise training on levels of secretory immunoglobulins
and other antimicrobial proteins;

appreciate the potential mechanisms of mucosal immune system modulation by exercise;



« understand the relationship between levels of saliva secretory IgA and risk of upper respiratory tract
infection.

Week 8: Laboratory Work

Week 9: Assessment

Week 10:

7. Effect of extreme environments on immune responses to exercise

+ describe research evidence from studies examining the effects of environmental extremes (e.g. heat,
cold, high altitude, air pollution and spaceflight) on the immune response to exercise.

» demonstrate an understanding of the possible mechanisms by which environmental extremes have
been hypothesised to alter the immune response to exercise.

* provide a case both for and against a possible role for immune dysregulation in exertional heat illness
aetiology.

» critically discuss whether the commonly held belief that cold exposure increases the incidence of the
common cold is credible and, if so, wh ether cold-induced depression of the immune function is
responsible.

* demonstrate an understanding of the effects of high altitude on the incidence of infection and immune
function.

* describe the effect of air pollution on immune function during exercise.

» describe the effect of space travel on infection and immune function.

* demonstrate an understanding of the strengths and weaknesses of laboratory and field studies
investigating the effects of environmental extremes on the incidence of infection and immune function.

Week 11:

8. Exercise, nutrition and immune function

* summarise the effects of chronic exercise training on immune function;

» describe changes in innate, mucosal and acquired immune function that occur in response to short
periods of intensified training in athletes;

+ discuss associations between impaired immune function in athletes and increased incidence of
infectious illness;

+ describe the effects of overtraining syndrome on immune function and susceptibility to infection;

¢ discuss possible immune markers of impending overtraining.

Week 12:

9. Exercise, nutrition and immune function

» describe the mechanisms by which nutrient availability may alter the immune response to heavy
exercise and training;

» describe how poar dietary practices during training and competition may be involved in the etiology of
exercise-induced immune depression;

» provide examples of research findings from studies investigating the effects of macronutrient and
micronutrient availability on the immune response to heavy exercise and training;

« critically evaluate the evidence that diet and nutritional supplements can modify immune responses
and reduce infection incidence, severity and duration during heavy training and competition.

Week 13:



10.Practical guidelines on minimising infection risk in athletes

describe the value of monitoring the immune system status of athletes;

describe some practical guidelines for minimising the risk of developing immunodepression in athletes;
describe some practical guidelines for minimising exposure to pathogens and reducing the risk of
infection in athletes;

describe some practical guidelines on vaccination and medicines for the travelling athlete;

describe some practical guidelines about training when suffering from infection and recovery from
infection.

Week 14:

11.Allergy in sport

describe the allergie response to inhalant allergens such as grass, dust house mites;

explain the classification of allergens;

discuss the potential impact of exercise on T-helper cell polarisation and the allergie response;
describe the clinical tests which are used to identify sensitisation to allergens;

understand effective management recommendations for the treatment of allergy in athletes;
understand the rare condition of exercise-induced anaphylaxis.

Week 15:

12.Exercise and the prevention of chronic diseases: the role of cytokines and the anti-

inflammatory effects of exercise

describe the effects of exercise on plasma cytokines;

discuss the evidence that interleukin(IL)-6 is secreted from contracting muscle;

describe the metabolie and immunoregulatory roles of IL-6;

describe the effects of exercise on cytokine production by leukocytes;

understand the link between chronic disease risk and chronic inflammation;

describe the effects of a sedentary lifestyle and obesity on inflammation in adipose tissue;
describe the long-term health benefits of performing regular exercise;

discuss the anti-inflammatory actions ofIL-6 and IL-IO;

appreciate other mechanisms by which exercise can exert anti-inflammatory effects.

Week 16:

13. Exercise, infection risk, immune function and inflammation

in special populations

« understand the differences in immunity and immune response to exercise betwee males and
females;

* recognise the importance of the relationship between exercise, immune function and infection risk in
populations who may be immune-compromised;

« identify the effects of moderate intensity training programmes on immunity and risk of upper
respiratory tract infection (URTI) in older people;

« und erstand the current view of the relationship between of acute and regular exercise and the effect
on disease progression in people with human immunodeficiency virus (HIV);

« appreciate the relationship between exercise, immune function and inflammation in individuals with
chronic conditions such as diabetes, chronic kidney disease, certain cancers and spinal cord injury;

* appreciate the potential clinical applications of exercise immunology and key

future directions in exercise immunology.

Week 17: Final Exam

Note: Compensatory sessions will be held virtually by prior appointment.



Teaching and Learning Methods: Lectures, community based learning, practical classes (role
play)

Assessment Details

Assessment Assessment Description LO % of Week due

Component Addressed total

Presentation Role Play 15% TBC

Fieldwork Laboratory works, Journal Search 5% 7, each
week

Final Exam 80% 17

Note: To pass this module overall-a pass must be obtained in both the service learning component
and the end of semester exam.
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