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Introduction to Immunoreaction in Kinesiology
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2012 Northeast Asia
Conlerence on Kinesiology

Introduction to Immuno-
reaction in Kinesiology

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

Qutline

introduction to immunoreaction in Kinesiology
= Do elite athietes have a better immunity?
s 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.

N vopowoid vess veRewed yodg ‘

® Elite athletes with better immunity?
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4 New Asian Queen of ultra-marathon
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*® What's happened?
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Inflammation

™ vopowosd vess  Ueneweid yodg ‘

W 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
iliness, such as infectious
= Mononucleosis (Foster et al. 1982)
= Upper respiratory tract infection (URTY; e.g. common

cold, sore throat, middie ear infection} (Dougtas and
Hason 1878).

wopowed vgd‘

vopowesd veds

o«

% s URTI popularly happened in athletes? ’* Does running mileage affect URTI risk?

-§‘ ~ Up to 47% during the two weeks after a 56-km .‘3"

a* ultramarathon (Peter and Bateman 1883) a2

§ + 40% of marathon runners in the two months ‘J . wo [ o]

g before and 12% of runners in the week after a . . e [T
marathon {Nieman et al 1990) % i I -

§  68% of runners after a 90-km ultramarathon 5 . o —

bod i RGO

3 (Pe:ers et al. 1993) . , J__. O T

8 50% of runners in the week after a marathon o mame gz g w s o owomou

3 (Castefl et al. 1996) e  Aeroeimonr e S T

& « 40% of elite swimmers during four weeks of 5 Heath et al 1991 Nigman et al. 1990

» intensified training (Mackinnon and Hopper 1996). >

g 10

® Does acute illness affect performance? ® Does acute illness affect performance?
o  Inathletes, decrements in performance have -y r" T -
2  been associated with -4
'§ » Subclinical viral infection and prolonged recovery 3 120
2 after viral infection (Maffulli et al. 1993) H 100
$ « Aerobic exercise capacity during prolonged 3 T g0
- submaximal work (Danial et al. 1985) -
3 = Muscular strength {Danial et al, 1985 Fiman et al. 1977), H > 60
"s’ Protein degradation and impairments of protein ‘g % 40
8  synthesis or energy metabolism during illness 8
&  may limit exercise capacity as well as long-term -3 o
] 1a;ﬂgé;ptations to exercise training (Friman and llback g £° uppertorsa knee exersion  andurance
11 ). 12 Isometric strength
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4 J-shaped model _ EX & URTI risk

»

Epidemiological evidence _1

'8 - 7
g Above '8 w
3 average FY §
)
i 2 3 go
2 i :
o Average § =
2 = 3 s
c &
5 s
i = Below g g <
° average 3 R
&
s Sedentary Modarate Very high 3 o Bl 3 -
g . o Evesiogny  Coni g
= Amourtt of exercise S Figure 12 The aumbe of davs with symptoms of GRS in o groap of mikly obess, young
-] ° womse ademiy assigaes 1o tilher 25 weeks of moderate oescise aining or nG Exerise.
> L Te prarise group pasticipated m brak walling training for AR minukel, & dayt & weed ot
Nieman, 8. C. (1884 it J. s Med., 15, 5131-8141. E(Be heart Taie restrse and roported wgnificantly fowes URT) svmpioms davs compand with
{1984 s
13 14 the ren-aneecssing £aatio! group, Detr For Nioman et 3l 19906

Epidemiological evidence _2

rowoid vedy  “onowsd podg *
.

Figuts 1.5 1o cumative shin test stoer {mumber of sositive rrgonses and sum of the

ved swsttinpy @ 3 group of iatveers dolioming 3 wiathion race lgray
ietes who gl T CmpeTe i the <ice {gros B and 2 prowp of mos-
M ety twed idows igroup C1. The respanse o geas A vwas sigraficentiy Jumer s
1 that of grosps B ands C (050 from Srgumgag e af 1997)

o veoi
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Open window hypothesis

EX stop Recovery

Exercise /\ —

Heavy — _-——p
Exercise

Open
windo

Pedersen, B. K. (1999;. in Pgy gy: An i 'y
intreduction. pp.341-356. New Yark: Kluwer Academic/Plenum Pulishers.

® How long is the window opened? ® Factors contribute to incidence _1
% At by Prolonged (> B0 minutes) hard bouts of exercise
e j - . 4 may depress immune function
* 5 . - -
A 2
% RE= L 3
2 i o 2
$ 3 - % 3 ¢
i A T N
5 AR ¥ as!
- % s g a1 Fend g { - \ “,. ;
‘ . PTA Pl !bvfr WK Ee B OTY & Aela Sy DOGE WTEE @ litr ks ’ Blood gtucose
; { s g;/( ™ g 1 Muscle glycogen Depression of
0 O ° T interieukin-6 unmune coll
& " - — tions
§ oo § | Swess homones :
Li. T-L. & Cheng, P.-Y. {2007}, Eut J Appl Physio!, 1045), 533.546 1 Free radicals
17 18




vorenerd yoydg

©  gopowosd veds

* Factors contribute to incidence _2

Factors contributing to increased susceptibility to
infection in athletes

Increased exposure
to pathogens

Physiological stress
Psychological stress
Environmental stress
Lack of sleep
Inappropriate Diet

Foreign travel

Crowas l
Increased ‘
susceptibility = Immunodepression
to infection

Heavy EX and immune function

picking up colds and flu

Depression of
immune ceit

S yopowesd vess  Vemer yodg ‘

Depressed immunity may incraase risk of

increased risk of
infection

vepowoid Yodg

uopowo)d veds
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4 Are there practical considerations?

lilness needs time to recover.

Impaired strength and exercise capacity during
viral infection may lead to musculoskeletal injury
in athietes who attempt to continue training at
high intensity during iliness (simon 1987).

« Viral illness with systemic involvement (e.g.

fatigue, fever, muscle aches, enlarged lymph
nodes) requires one month for complete

recovery before resumption to intense training
{Roberts 1986).

Above the neck rule (Budgen 1880).

» Sympioms above the neck: continue EX
= Symptoms below the neck: stop EX

How to prevent infection? _1

Avold
sichk people

Awareness
of vulnerability,

Iinimise
infectious
agents

Avoid getting

Never share

a dry mouth drink bottles

R vopowosd ves "remevyods I

‘Good personal
hyglene

How to prevent infection? _2

S vopoword wed  “iewed pods ‘

Monitor moo:
fatigue &
soreness

B tinimize
immuno-
supprassion

Adequate
sleep
»6h

How to prevent infection? _3

solate infected
team member

increase
seventy
duration

Training
& infection

Decrease
tralning
volume

¥ vopowosd vess "miyeds ffy




* Effects of EX on immune function

— T T\,
Decreased TLR| | Epinephrine | | Cortisol (¢ | IL-6 |-}8] TNF-a|

4 1 4 l\.

vepomard ‘,“’

¥ {r macrophage & Tht cytokine producti ﬂlmo&u.-m]
. 4 4

°

g | impaired celt mediated immunity and int |

F 1 I

> ’ d visk of viral infecti ”" duced risk of chronic disease)

»
o
-

4 Sepsis- vs. EX-induced cytokines

Ny, | .

vopowerd yodg
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Small price with big benefits

“Small price” means
» Prone to acquire URTI
= Decrease in TLR expression JF:

”Big benefits” are Michael Glesson. (2007).

imevune furnclion in sport
s Decrease the inflammatory ::;;;;r;:;;;;;:y o
capacity of leukocytes

+ Alter whole body chronic inflammation

» Reduce the risk of developing chronic disease

Exercise has anti-inflammatory effects

N vopowosd wess “Te=edyods

Diseasome of physical inactivity

Type 2 diabetes

Cardiovascutar

Diseases
Breast cancer

Dieprassion
Colon cancer

vopowosd voss  "Ronedyods iy

P Podorsen BK, (2009), The ~ Dementia
B ¥ diseasome of physical inactivity
I8 and the role of myokines in

muscle-~fat crosg talk. J Physiol,

B vopowosd vewr emeyods iy

Hypothesis

Plrgsical inactivty

Alzdomina! Adiposity
Macropage infillyation of visceral fal
Chronic Systemic trflamenation

Insulin Resistance, Atherosclerasis, Neurodegeneration, Tumour growth

g

vojoword veds "W yody ’

Future directions

immuno-
suppression G i
enstics of
A > .
ae & gender exercise &
issues
Immunotogy,

mmunologica 10th ISE)

EX & noural
inflammatory
diseases

impact of

Symposium
EX & stress

in 2011

Exercise

X, metabolism)
& health

8 inflammationy
EX & intestinal
microbiota
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Geographic Location of Taiwan

Google maes

Lacation of National Taiwan Sport University (NTSU)

Google maps 250, W b 1Rt Kushoun Taspan Caurey Taas - wone

- 2009.08.01

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

Educational Goals of NTSU
ELITE

Excellent

‘nt;rn ational

:?op i Extraordinary

National Taiwan Sport University
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Participation in International Competitions International Spert Competition Medalists

Olympic Games Q9
Tae Kwando feightiitting Archery

b

Olympic '
Games

World
University

Games
East Asian Regional and
World
Championships

International Sport Competition Medalists Participation in

World Championships and Regional Games

Chinese / ~“iternational Sport
5 Golf Canferences &

/ 4
Badminton{  Baseball { Martial Arts,

o g T ~ Seminars

Ganastics{: }udo/‘& Shooting e
*—‘x—\., T T

t . fnternationat Sport
TabloTonnis{  Tennis International Sport | - acadamic Research
O Organizations Projects

Field

Exchange of Faculty and Student Programs

(W) BEX (5 H 21 H)

L4 10 : 00 BEERAZ Dr Kyong-Keun Choi RRAREDEIETERIEHRESIE
FRAE - EERASEEH CEREHE

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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