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Introduction to Immunoreaction in Kinesiology g
@y

Tzai-Li Li
National Taiwan Sport University, TW

Only 24% of Taiwanese are exercising regularly, which may induce a high medical expense. Actually eachTaiwanese spends
$1100 USD on average in medical but only $110 USD in exercise per year, which highlights the needs of healthy education
and sport promotion for all in tems of health promotion.Previous studies indicated that regular exercise is beneficial in
preventing discases but extreme exercise may cause a temporary immunodepression. This talk aims to introduce the topics:
(1) Do elite athletes have a better immunity? (2) What are J-shaped model and open window hypothesis? (3) How does
heavy exercise affect immune function? (4) What factors contribute to infections and how to prevent them? (5) What is the
diseasome of physical inactivity? (6) Introduction to the future directions. Expectantly, these notions mentioned in this talk
will be beneficial to expand the knowledge of immunoreaction in kinesiology.

Key Words : J-shaped model, Open window hypothesis, Diseasome of physical inactivity
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2012 Northeast Asia
Conference on Kinesiology

Introduction to Immuno-
reaction in Kinesiology

Dr Tzai-Li Li
Professor of National Taiwan Sport
University
Sport
o SPORTING cameus

Outline

Introduction to National Taiwan Sport University

(NTSU)

Introduction to Immunoreaction in Kinesiology
= Do elite athletes have a better immunity?

» J-shaped model

» Open window hypothesis

» How does heavy exercise affect immune function?
= Factors contributing to incidence in athletes

= How to prevent infection

» Diseasome of physical inactivity

» Future directions.
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% Elite athletes with better immunity?
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Inflammation
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Are athletes susceptible to infection?

Respiratory infections seemed to progress
toward pneumonia after intense exercise and
competitive sport (Cowles, 1918).

Some athletes experience high rates of certain
illness, such as infectious

= Mononucleosis (Foster et al. 1982)

= Upper respiratory tract infection (URTI; e.g. common

cold, sore throat, middle ear infection) {Douglas and
Hason 1978).

“  vopowosd vous  UoHewe yods ‘

% |s URTI popularly happened in athletes?

Up to 47% during the two weeks after a 56-km
ultramarathon {Peter and Bateman 1983)

40% of marathon runners in the two months
before and 12% of runners in the week after a
marathon (Nieman et al 1990)

vepowaid yody

68% of runners after a 90-km ultramarathon
{Peters et al. 1993)

50% of runners in the week after a marathon
(Castell et al. 1996)

40% of elite swimmers during four weeks of
intensified training (Mackinnon and Hopper 1996).
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¥ Does running mileage affect URTI risk?
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® Does acute illness affect performance?
- In athletes, decrements in performance have
2  been associated with

E = Subclinical viral infection and prolonged recovery

H after viral infection (Maffulli et al. 1283)

2 = Aerobic exercise capacity during prolonged

" submaximal work (Danial et al, 1985)

! = Muscular strength (Danial et al, 1985; Friman et al. 1977).
'E Protein degradation and impairments of protein
H synthesis or energy metabolism during iliness
!.. may limit exercise capacity as well as long-term
2 adaptations to exercise training (Friman and llback

1992).

® Does acute illness affect performance?
-
E 1 Before = During O After
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= upper torso knee extension endurance
12 Isometric strength




% J-shaped model _ EX & URTI risk e Epidemiological evidence _1
L ) ]
3 Above 3 %
Y average - £
I3 3 Ev
Y H E
= = |
Average E
§ o A J :
= £
o] i .
E = Below i E
.E average .% 3
3 Sedentary Moderate Very high 3
9 o Exarcise grup Control grouy
= AI‘I"IOUH[‘ Df exe rGiSE = Figure 1.2 The number of days with symptoms of UATI in @ group of misdly obese, young
] ] women randomly assigned to cither 15 weeks of maderate exercise training ar no exercise.
2 2 The exercise group participated in brist. walking training for 45 mitutes, 5 days 3 week at
MNieman, D. C. (1984). Int. J. Sports Med., 15, 5131-5141. B0% heart rate resenve and reported significantly fewer URTI symptoms days compared with
1 3 14 the pon-cxercising contral group, [Data from Mieman et al 19906

Epidemiological evidence 2 Open window hypothesis
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Figure 1.5 The cumuiative skin test scone (numiber of positive responses and sum of the

diameters of jved awellings) 4 & group of triathictes following a triathlon race |
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3 Pedersen, B. K. (1998). In Psychoneuraimmunaclogy: An interdisciolinary
A e e Ot EQmREAs [N the weos: (proup B amd & getil of med-* -} infraduction. pp.341-358. New York: Kluwsr Academic/Plenum Publishers
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® How long is the window opened? ® Factors contribute to incidence _1
-"g" P L -"é‘ Prolonged (> 90 minutes) hard bouts of exercise

=" o e may depress immune function
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® Factors contribute to incidence 2 L g Heavy EX and immune function
3 Factors contributing 1o increased susceptibility to 3 Depressed immunity may increase risk of
2 infection in athletes o a picking up colds and flu
E Increased exposure Ehys;:"fg ica ft’ess E
g to pathogens sychoiogica stress $ Increased risk of
] Environmental stress g infaction
Lack of sleep —
3 Inappropriate Diet 5 Depression of
H F H immune cell
° Crowds - functions
] ]
3 Increased _ H
E‘ susceptibility Immunodepression ﬁ
3 to infection >
19 20
# Are there practical considerations? : How to prevent infection? _1
.‘é‘ lliness needs time to recover. ."g" :
2 Impaired strength and exercise capacity during 2 e
3 viral infection may lead to musculoskeletal injury H
- in athletes who attempt to continue training at 8
g‘ high intensity during illness (simon 1987). g AMarehasd oo ara
Viral iliness with systemic involvement (e.g. of vulnerability Sy . hygiene
3 fatigue, fever, muscle aches, enlarged lymph ¥ infectious
= nodes) requires one month for complete 2 agents
3 recovery before resumption to intense training '5
H {Roberts 1986). g
g Above the neck rule (Budgett 1990). .e.. Avoid getting Mever share
§' » Symptoms above the neck: continue EX §' a dry mouth drink bottles
= Symptoms below the neck: stop EX
21 22
&% How to prevent infection? _2 * How to prevent infection? _3
> o
] Avoid training o EX tolerance
= >2h - is reduced
3 H
3 B
% 6%CHO drinks % solate infected cidana
2.5ml/kg/20mi tatigue & team member seveﬁ"y
- " soreness - Tralning duration
! mj:‘:::_:;on i & infection
o o
] ]
i Adequate ;. Decrease /" th
- Balanced diet sleep = training o _elnec
g >6h g volume RRpeips
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* Effects of EX on immune function

il O "D
| Epinephrine | | Cortisol |4-| IL6 I-;el ‘I'NF-G|

3 O S B,

Decreased TLR

vopowoid p“‘

% Sepsis- vs. EX-induced cytokines

| Pro-infammatory | Acsiimnameatory

voouond pod’

g | Decreased macrophage & Th1 cytokine production ||IL-1D &IL-1ra | ¥
H
] = L 3
3 |Impairad cell mediated in ity and infl i | 3
2 i i 2
] o
] | Increased risk of viral Infectlon| | Reduced risk of chronic dlseasa| »
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»

Small price with big benefits

“Small price” means

= Prone to acquire URTI

= Decrease in TLR expression
"Big benefits” are

venewosd yods

Michael Gleeson. (2007)
Immune function in spart

= Decrease the inflammatory

$ : el et
3 capacity of leukocytes
§ = Alter whole body chronic inflammation
° = Reduce the risk of developing chronic disease
;;" Exercise has anti-inflammatory effects

27
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Diseasome of physical inactivity

Type 2 diabetes

Cardiovascular

Diseases
Breast cancer

Depression
Colon cancer

Pedersen BI, (2009). The ~ Dementia
diseasome of physical inactivity
and the role of myokines in

muscle-fat cross talk. J Physial.

* Hypothesis * Future directions

- Phyysical Inactivity -

- : ¥ °

o Abd " Ad g. Immuno-

ominal Adiposity :

< ' Bob B GhoM SUPPression ¥ Genetics of

E Macrophage infiltration of visceral fat E issues _Bxarcise &

2 [ jmmunology,

2 Chronic Systemic Inflammation H

= . N . - mmunologica 10th ISEI EX & neural
3 Insulin Resistance, Atheroscleross, Meurodegeneration, Tumour growth 3 impact of Symposium inflammatory
H4 ] EX & stress in 2011 diseases
3 3

;. i ; Exercise

= = & health

$ 3

= microbiota
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Building Global Bridges Through
Physical Education and Sport

for the 21* Century

Dr. T. L. Li, Ph.D.
Professor MN.T.5.L.

Geographic Location of Taiwan

Google maps

—

Location of National Taiwan Sport University (NTSU)

Google maps 25, wan Hua 1si Rd. Kusishan, Taspuan Cooy, Tawes. . W

~c 1.,

Historical Background of NTSU

— National College of Physical Education and
Sports (N.C.P.E.S.) with 1 department and 1
graduate institute.

|+ 2009.08.01 | !

— National Taiwan Sport University (NTSU) with 4
colleges, 4 graduate institutes and 7 departments.
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Educational Geals of NTSU

ELITE

lnternatfunal

Excellent

LOVE

5

3 Extrawn:#in.'m.I

National Taiwan Sport University

=] m‘»

College of

Sport Sciences
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Participation in International Competitions International Sport Competition Medalists

Olympic Games CQ9

Tae Kwando

Regional and
‘World
Championships

International Sport Competition Medalists Participation in

World Championships and Regional Games
> > o International Sport

Badminton(  Baseball { | Chinese ( Conferences &
\ s, Martial Arts,

~. 5 Seminars

Judo |  Shootl ng

International Sport

Table Tennis I:'- Tennis !
2 Organizations

: Track & -
Field

Exchange of Faculty and Student Programs

NTSU Welcomes You!
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Dr Young-Ryul Choi (Dean, College of Physical Education)

Dr Byung Kwyan Chun (Professor, College of Physical Education)
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Dr Jong-Kyoung Kim (Chair, Graduate School of Physical Education)

Dr Kyong-Keun Choi (Adjunct Professor, College of Physical Education)
Dr Joon Hee Lee (Associate Professor, College of Physical Education)
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