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Lengthening muscle cantraction

“a sorvo driving an eccentric cam®

Muscle Contraction Types
Force @ Force
Load Load
Eccentric Exercise: Exercise mainly

consisting of eccentric contractions

Eccentric (Lengthening) : Force < Load
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Knee extensors
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Sitting down
slowly to a chair
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brachii is stretched

Eccentric exercise of
the knee extensors

Eccentric contraction
of the elbow flexors

“Eccentric’ Research
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Concentric vs Eccentric Cycling
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Peflailiiio et al. J Appl Physiol. 2017,

Eccentric Cycling
Abbott et al. 1952
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+ ECC cycling requires lower O, than CON cycling at

the same workload

« ECC cycling can produce 4-7 times greater workload
compared with CON cycling at the same HR or VO,

Pemey et al. J Appl Physicl, 2001

Incremental Cycling Test
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W + 25 W/min ] [Peak power output CON: 325 W, ECC: 475 W (+46%) |
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18.5 (-62%)
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¢ 13 Lipski et al. in review
Concentric vs Eccentric Cycling Maximal Cycling n=9
CON:158.5 9.2 W, ECC1:169.9 + 26.7 W <2 weeks> ECC2:179.3+ 61 W CON ECC Dif (%)
- ™ Peak power  3004+50.4 4553+118.1 149+23
. im . . (W) (200-375)  (225-625) (138 - 188)
] . . 1) Peak HR 1844+129 17624204 8332
i i : (bpm) (155 — 196) (151 -201) (79-106)
i il Peak VO, 43776 | 312%61 7111
o1 1| (mikg/min)  (341-547) (217-407) (56-94)
coN ECC1 ECC2 CoN [T=5] ECC2 -
5. Cycling @ 200 W
‘ io= CON ECC Dif (%)
: o HR 139.7+318 10021248 74+ 16
§ o M (bpm) (92 - 1786) (64 — 125) (50 — 103)
IR % vo, 29.9+3.0 131232 421
ol s 1AL (mi/kg/min) (23.5=34.8) (8.7 =18.3) (31 = 62)

ECC
Peﬁan.'n’!o el aJ Med Sci Sport Exerc. 2013

14 Lipski et al. in review
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“Muscle Damage” after Cycling Mechanism of DOMS

e oy
Peflailillo et al. Med Sci Sport Exerc. 2013
Prolonged loss of muscle strength and delayed
onset muscle soreness (DOMS) are peculiar to T P PP |
=, " : 7 {= nical mﬂ‘m &
unaccustomed” eccentric exercise Daluyact crost it sorthese)
— Symptoms of muscle damage

15 g9 Mrizumura & Taguchi, J Physitogical Soi. 2018

Eccentric Exercise-Induced Muscle D -
TN INDICATORE | e RABLES O Visual Analogue Scale (VAS)

Maximal voluniary conlraction strengih
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T T T Pain scale (e.g. VAS, VRS, Likert, CR-10}
Sore muscle —»<_Muscle Pain_>— pressure ; Electrical pisin ihreshald

Swelling — Lin vy Circumference, Cross sectional area
— _Limb Volume = 0 thickness ulrasoundy

ML:st:le Proteins in Biood““}——- CK. Myogiobin, Structural proseins.
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30 sets of 10 maximal eccentric contractions E[ectr|ca| Pain Threshold
of the Knee Extensors ¥

Leg Control Leg
o e

CD16+ calls (red stain) are obsarved in
the interstitial spaces of the exercised
beg but not the control leg (vastus
lateralis) at 96 h after exercise; the
inserted picture shows CDE8+ celis
(red) inside a muscle cell (scale bar =

e
it

50 pm).
a o = e Intracellular infiliration was observed _ —— '
Time uher exercise fhours) occasionally (0.2-1.35% of myofibres) Pulse algometer UPA-301
1 aastad ef al Med Sci Spods Exerc. 2070, Paulsen et al. Mad Scl Sports Exerc. 2070, 24 {Unique Medical Co Ltd, Japan)
Voluntary Contraction vs Electrical Stimulation Changes in VAS, PPT and EPT
1210 max eccentric contractions of the knee extensors | T2t r0s - [
Maximal voluntary  Electrically stimulated i [ -4 1
o E® 7N z
Desmin stain 5 \ A
8 days post ER / 1 &
EY / " Ny St
o o Jfa]“ oz > = 2nd bout /72005
pe o 1 k] 34 42 54 pre O i E=] M & £
Trre Tims

b d Disrupted Z-lines were
greater for the stimulation
H No significant difference in
L : muscle soreness

Greater strength loss in
the voluntary exercise

C ]

L
Pt T

i + Histological changes do 1 L 2
— - - not represent “symptoms” R o .
18 T P Crameri ef al. J Physiol 2007 a9 Lau et &l Eur J Apply Physiol. 2015
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Eccentric Contractions
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Relationship among Indirect Markers of Muscle Damage
+ “Untrained"” young men (n=286)

Young (19.4 y) vs Old (70.5 y)

Em b | F Y L2 - ¢:
- 30 maximal “isokinetic” eccentric contractions of the elbow g 1 R Bl B e
flexors L -t b 4 o) — e
+ Indirect markers: MVC torque, Muscle soreness (VAS: 100 g b IR ‘ v AT g -20) \' :
mmy), CK activity, Range of motion, Upper arm circumference o T o g.m WS,
» Clusters based on the magnitude of decrease in MVC torgue 1 } ou T Rl
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24 e o Damas er;.'-l‘nu Sports Mm.:’“;:ars 28 Lavender & Nosaka. App! Physiol Nutr Metab. 2006,
Muscle Damage in Children . Trained vs Untrained
g £
= Non-dominant arm g'”"_ P | £, | N O
« 5 sets of 6 maximal ECC o} | T e oo LR .
- ROM: 90 - 0° (90°/s) Eon \: o T HE| ¥
+ 10 s between contractions, " * Trined gm — i
2 min between sets ; 12 Mot
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25 e ........... 29 Newlon et al. J Strength Cond Res 2008 "
b ] - + 10 male bodybuilders| oo . [
1*‘ _ : \ LA y Training: 49 g‘m 2
il L\ ¥ 5 I Contest  participation, 3 i o
17 LA % g i- X Age:23:t2y,Height:Em !
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L T il Lo, i), o N -
poe T Tl TEETT e " + A series of 5 exercises P G A T2 FIe0;28 48 12
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1 = jef=—t—"1 ==t each @40-67%1RM)
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26 ™™ Cnen et al Eur Appl Prysial, 2014 30 Biowfieid et al in preparation frmeint o
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Muscle Damage by
Ironman Triathlon

post 12h 1d 2d 3d 5d &d
MVC (KE): -30% -38, -32, 23, 5, 0, 0, 0%
MVC (KF): -9% .52, -48, -30, -18, -5, 0, 0%

Muscle soreness (pre, post, 1d) pre 2h 12h 1d 2d 3d 5d 8d

Muscle function (pre-1d)

KE:0-8.1-86.0 0,7, 8 887 21
KF:0-3.0-34 0,5 4 321,00
AF.0-43-39 0 6 4 41,110

Blood markers (pre, post, 1d)

CK: 218, 2780, 5700 UL 36 yr man (67 mikg/min)

5:1:07:03
Mb: 21, 2898, 487 ng/ml C:5:25:06 11:38:41
Interleukins: large increases R: 5:06:32

31 Suzuki e al. Eur J Apol Physiol 2008, Nosaka ef al. Ew J Spovt Sci. 2010,

— Muscle Damage Magnitude +

Low Intensity High

Small Repetition

Swiae Velocity Fast

Short Muscle length Long

Leg Muscle Arm

Child Age old Adult voung

Female Gender Male

Yes Preconditioning No

.. Yes Training No

Muscle Damage after an Official Basketball Match

Brazilian National Female Basketball Championship

Professional team members (> Sy)
Age: 27.4£4 8y, Height: 179.5 £ 5.5 cm, Body mass: 720+ 7 8 kg
10-12 training sessions per week
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TCarare " 4 T L 13 5 12 ™w s 3
& Forwary L] H] wr 1] L] [] 4 a8 1]
Forwerd o 4 my 1] 2 o 43 e 23
Pre— = . e ma " = a a8 a4
[ — » as s a P an s 11
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s 5 13 81 -2 124 .4 1] L) s
32 Mongira et al. Biol Sport. 2014

Repeated Bout Effect

A bout of exercise confers protective effect against muscle
damage in subsequent bout of similar exercise

w 2nd
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= ¥ 2n

s aviks | £ d

pre 0 & 2448 7256 pre 0 & 24 48 72 96 P 0 6 2448 72 66
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, 1st

I
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pe B 24 48 72 98 pre B 24 48 T2 o8 w!!ll!ﬂﬂ
Tima {h) Time {hi
36 Hirose et al, Exerc Immunal Rev. 2004
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Muscle Damage after a Tennis Singles Match

Brazil Tennis Academy Young Tennis Players

Age: 176+ 1.4y, Height: 179.0 £ 3.6 cm, Body mass: 702+ 7.1 kg
Mational junior ranking: 10-45, Training: 20-30 h per week

Simulated 3-hour lennis match play (3 x 1-hour)

{

Semicn | Fam Pk Faas i Y] =]
L3

4 Bouts of Maximal ECC

Subjects: 15 young men (21.8 £ 1.9 yrs)
+  Height 1.74 + 0.06 m, Body weight: 64.9 + 8.2 kg
No resistance training 1y prior to the study

Study design/Exercise Maximal eccentric exercise

pous  ox - ™ oy ™ of the elbow flexors
B0} frep ULy gl pom E poat M0 po 28 st v rd th
T T [ {2 1 37 I 47 | o : .
z ] o Ed w EoF) g a0 ET) 45 e dwk dwk |
L] 4 1" ) " £ k] Bkl s ar MHr a8 !
4 & ) - n yoes oa w bt e e Non-dominant arm performed all bouts FRN J
N ! ] e 'y t8 2 14 e Ty . :
. N w - o ata a0 a8 a4 an " ~30 max lengthening contractions
r L] » E) .- 00 L B Al an A54 a3 s v
" s s a0 100 .8 e a2 ) ar s -Rest between contractions: 10s
W ] n 0 " 00 18 EH “n 4 ar ~ROM: 90-180°
) T £ -~ s 5T 8.1 Ll ] a4 s at .
ee  ®8  ws aes s #a w4 76 A48 g @ “Melocity: 90° 5
0 18 [ 188 ars 08 1) (1] a3 43 8] -Torque, Work (Biodex System 3)
33 Gomas et al. Biol Sport. 2014 37
24 elite male soccer players
- ()

=i | No game: 10, Maich: 14
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34 Ispiriighs et al. Clin J Sport Med. 2008.
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28 Chen et al, Eur J Appl FPhysiol. 2008,
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Magnitude of Protective Effect

120+
[COmvc EEDOMS [[ECK
— 100+
g
S s0-
o 60+
o
b
x 404
o
B
= 204
90° 20° 10% 20% 40% 60% B80% 100%
1S0 ECC
39 Hyldah! et al. Exerc Spovis Sci Rev 2017

Protectwe Effect by 2 or 10 Max Isometnc Contractlons
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43 Chen at al Appl Physiol Nutr Matab, 2012

Eccentric Exercise

100% bout: Maximal
isokinetic eccentric
contractions

» 10% bout: 10% load Dumbbell: MVC@90°
+ 5 sets of 6 contractions

+ 3 s contraction (30%s)

+ ROM: 90-0°

+ 10 s between contractions
+ 2 min between sets

Protective Effect by 2 Max Isometric Contractions
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44 Chen et al. Eur J Appl Physiol, 2013

Contralateral Repeated Bout Effect

e \ 4 \ - 5 sets of 6 maximal eccentric contractions
AR 14 e lE EE — of the elbow flexors
Y 1 . 1
[,,, \ A i g 15t Bout Interval 27 Bout Group
\ I L ¥ B
l--' i ' s L ] S Non-dominant Arm 2 weeks  Mon-dominant Arm CONTROL
“4 PR » 2 'E%' . 0.5 hour 0.5h
- L 1 ""}'-" “ L] L L L} 'i-'l-u L] o L] 6 hours Gh
Rkl : "_':‘.9;” 12 hours 12h
o EERT s | g TRy
F gt " 24 hours 3 24h
Right (Left) Arm Left (Right) A
E.... 72! I- . ight (Left) ey Left(Right) Am o
fom ; b i j—1 ' 4 weeks 4wk
L= ol N I e - 8 weeks Bwk
41 "7 e cr:a; et al ‘f.-ﬁ--u,w ;;-,-m.. ;!orz""""‘ t 45 104 young “untrained” men 13 men/group
Isometric Contractions MVC Torque
2 or 10 maximal isometric g """ T=ccon —oosh oen o s
contractions T i A
«207 flexion 1d
“3s et
<45 s between contractions ;";‘
8h, 12h

Eccentric Exercise

5 sets of 6 maximal
eccentric contractions
~Angular velocity: 90°/s
+ROM: 90-0°

<10 s between contractions
<2 min between sets

42

=

pnllié.‘.l

45

Chen et al Mad Scl Exerc Sporis, 2016,
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Muscle Soreness 100 mwWC [lck  @@SoRr
T —cCon 008 o 6 o i
_ —e—1d —A—1wk —k—dwk --7--Bwk F 801
E -
E 5 -
2 Eso- ZzMn7 A |7
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] 7 140
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k' 77 21 Al
£ 11 ARV 41
§ e a0 oL
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J zl BZ1 BZ1 HZ0 Bzl A7 M7l A2
——r—r—r— T id 2d 1w 2w 3w 2d 1w 2w 3w
prlc 2 1 WD Pl B B Contralateral Condition Ipsilateral Condition
Time (day)

Chen et al. Med Scv Exerc Sporis. 2016

Chen ef al J Scf Med Spovis. in press

CL-RBE of the Knee Flexors

1st: CON=1d=7d=28d
2nd: CON>1d), 7d & 28d, 1d=7d »28d (P<0.05)

g4 CON B 1d i€ D 28d

% 1104 ot ]

W 100 L]

% ..-"’ \

] 1\
i .
: I\ M
g |
% o

—o—1st —o— 15t —9—?!1]_
504 —w— 2nd* 1w 2nd® L _x—2ng
LE E Lrrrrrrr ™
pre0 12345 pro0 12345 pre0 12345 pre0 123458
Time (day)

Chen af al. Med Sci Exerc Sports. 2017,

Muscle damage protective effect by two maximal isometric
contractions on maximal eccentric exercise of the elbow flexors of |
the contralateral arm

Mncie Sorsesen - VA3 e

4 4

L]
i iy

Chan ef al. Scand J Med Sci Sport. in préss

CL-RBE of the Knee Flexors

1st: CON=1d=Td=28d
Znd: CON<1d, 7d & 28d, 1d=Td<28d (P<0.05)

sa{A CON 4B 1d w4C Td 504D 28d
= e = =
@ -3 04
. 34

/
/M

pre12345 prel2345
Time (day)
Chen af al Med Sci Exerc Sports. 2077,

prel 2345 prel 2345
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Chen el al. Scand J Med Sci Sport. in press

Low-intensity elbow flexion eccentric contractions attenuate maximal
eccentric exercise-induced muscle damage of the contralateral arm

A 0. B i000d [ -5 " h]
. id J"
~g-pd_ 1 M=)
-t K [P
L 'k-l -
= "
0.

B
Wuschs Bareruns -VAS fmem
¥ ¥ B B B

Mormisised Chasges in MVWC-CON Torges (4

o B

| R ] 4 3 4
Tis fclay) Tiema (eioy)
Chen et al. J Sci Med Sports, in press

pru 1 pe 1 3

Repeated Bout Effect Mechanisms

[Eccentric Contractions [ Isometric Contractions at a Long Muscle Length

Neural Adaptations Musclo-Tendon
BB ! =

1
1
1
1
1
docrened inbiogon fosdoack |
1
1
1
1
1

Reduced Muscle Damage after Eccentric Contractions
Hyldahl et al Exerc Sports Scl Rev 2017




Let's get eccentric !

Muscle Length Changes During Douglas et al. Sports Med. 2016.

Eccentric Contractions of the Elbow Flexors
10-MHz probe (6 cm)

+ Frame rate: 47 Hz Eccentric training can improve muscle mechanical
function to a greater extent than other modalities.

Novel muscle-tendon unit adaptations associated
with a faster (i.e. explosive) phenotype have been
reported.

10 sets of 6 maximal eccentric =
contractions (60°/s) of the elbow enhancing strength, power and speed performance.
flexors (ROM: 60°-0%)

Eccentric training may be especially beneficial in

59

Distal MTJ Displacement Over Sets Variety of Eccentric Exercises
25 .
2 Maximal  5ypra-max ECC
E 204
= Accentuated ECC
g 154
.?310 Prolonged ECC
[=]
E 5 < itboit ECC-biased
o 2nd bout_J P<0.05 Endurance ECC
o
T2 3 4 5Setﬁ 7 8 9 10 L Low-intensity ECC
56 Lav etal Am J Physiol. 2015 60 Eccentric Ablllty
Muscle Fascicle Behavior during Low-intensity Eccentric Training
Eccentric Cycling Subjects: 26 untrained young men
Measured Estivnated (Age: 21.4 + 1.7 y, Height: 172.9 + 6.3 cm, Weight: 67.2 + 11.1 kg)

Training: Low-intensity (10% of maximal
PRl isometric contraction strength @ 90° elbow

TTlength = Ly, f,, % cosd

flexion
4wk group: 2 bouts/wk for 4 wk

/—j ﬂy\j 3 j\j 8wk group: 2 bouts/wk for 8 wk
5 P 7 Pps

» 5 sets of 6 reps

-, -, - ROM: 90-0°
» 3 s contraction
10 s between contractions
2 min between sets
Fascicle Length — Torque and 10%EC Training Effects
Tendinous Tissue Length — Torque 100 Clawk
Relationship during Eccentric Cycling g :ﬂ:
2 70-
3 60-
@ 50-
40
} i 2 Jo)
£ 57
(5]

] o [ 0 F
Tendncus T Langh (em)

MVC-CON MVC-CON IC
@30% @300%s @90°

Dependent Variables
Chenetal ECSS 2017

Pefaillic ef af. Med Sef Exerc Sports. 2014 52
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Eccentric vs Concentric Cycling Training Responses to Exercise
18 men (35.2 £ 11.9y) - [ Asw_ Dsw |
» HI-EC (High-intensity |
eccentric cycling): n=10 RPE 96+£1.0 8.1+0.9°
+ HI-CC (High-intensity (6-20)
concentric cycling): n=8 "= Heart Rate 113.7+10.9 886+ 7.8*
60 rpm g m T R
2/ wk for 8 weeks - Grucox (bp. ) |
Periodised : Systolic BP 1337 +10.1 119.4+7.4*
HI-EC: 70% P pax 7x2min ON (mmHg)
HI-CC: 36% P ax 305 OFF !
P o /' Diastolic BP  gg88+46 68.0+5.9
HI-EC: 45% P.¥ (mmHg)
HI-CC: 30% Py x2min ON * significantly (P<0.05) different from
&4 Both: 7/10 effort \min OFF I._:T!Nlo signs of muscle damage *: significantly (P<D.05) different from ASW
Anthropometric and Cardiovascular Parameters
. 30.0%
3__‘~_° 21% d 0.53 0.52 020 148 116 145 1.14 0.34
- L .
% 20.0% 1 3 Jasw
L - B * Epsw
& 10.0% 58% gum 57% T &% F]
™ . - ;
5 R 4.3% P
-10.0% 1 2 s
ECC CON |ECC CON|ECC CON|ECC CON|EGC CON 5 -5
MVC sJ cMJ Prax E_W
Effect £
sizes |0.36<1.08 | 0.89=0.84 |1.70>-0.55|2.33>-0.48) 2.20>0.96 £ 5.
dz BM EBEMI BF CIR BMD HR SBF DBP
Dedenpent Variables
Lipski et al. in preparaltion 68 Chen et al. Med Sci Sport Exerc. 2017,
Stair Walking Study Muscle Function and Physical Fithess
d 190 1.12 048 047 064 278 1.27 1.30
» Participants: 30 elderly obese women ggw

>60 y, BMI: >25, Body fat: >30%

Age: 66.4 £ 6.8 y, Height: 154.8 £ 5.0 cm
Body mass: 62.7 £+ 4.7 kg, BMI: 26.2+ 1.0
Percent Body Fat: 34.8 + 4.0%

» Groups — Ascending vs Descending
* n=15 per group (ASW, DSW)

Normalized Change from Baseline (%)

* No significant difference in %" Mve cs 2Ms 8UG BMW TW EOFS EOUS
any baseline measures Dependent Variables
69 Chen et al. Med Sci Sport Exerc. 2017
Exercise Insulin Sensitivity and Blood Lipids
* 10-story building (22 [11 x 2] stairs per floor) d 084 277 191 252 114 112 082 069 148
+ 5 floors: 110 stairs, 17-cm per stair, 1 step / s g 7 Dlasw .

- Lift: Ascending (6'-1%!), Descending (15-6'")
« 2 reps A/ week, 15t week: 2 reps (10 floors) -
5 min, 12" week: 24 reps (120 floors) - 60 min
+ 2 sessions per week, 12 weeks (24 sessions)
« Total number of floors: 1,560 in 12 weeks
i Asw B psw

lized Change from B.

-40 4
GLU INS HOMAHDAXC OGTT TG TC LDLC HOLC
Dependent Variables
70 Chen et al. Med Sci Sport Exerc. 2017




Let's get eccentric !

Knee Extensor Resistance Training Study

= Participants: 26 healthy elderly (60-76 y) men
= Study Design: 2 group (n=13 / group)
Eccentric Exercise

10%~100% of 1RMcon |

Concentric Exercise

| 50%~100% of 1RMcon

- .
Once a week over 12 weeks, 12 training sessions for both legs
ECC: 10% <» 20% -» 40% -» 60% -» 75% 2 90% 2 100%
of one repetition maximum of concentric knee extensor strength
(1RMcon), 3 or 6 sets of 10 contractions

No indications of muscle damage

Cognitive Load during ECC vs CONC Cycling

-0.27 0.18 026 0.40
20+ B
104
£ o4
"
E -10 4
<
§ -
L] *
w30 o
*
-40 L T L] L]
CTRL CONC ECC1 ECC2
75 Kan al al. in raview

Muscle Function and Physical Fitness

H et
Eer

s

Normalised Change from Baseline (%)
h 1]
(=] 2

¢

1RM MVCiso CS 2MS BUG OLST &-mW MW
Dependent Variables
72 Chen et all. Front Physial. 2017,

Other Implication of Eccentric Training

— Atrophy
Minimisel® YMuscle strength
atrophy [ VROM
strength g Long recavery
loss :
I better time

Eccentric  Greater cross-
Training transfer effect
V
Concentric
Training  kidget et al Neurosci. 2015.

Insulin Sensitivity and Blood Lipids

204 CJer .
Ect

Normalised Change from Baseline (%)

404
GLU INS HOMAHBAICOGT TG TC LDL HDL
Dependent Variables
73 Chen et all. Front Physiol. 2017,

Eccentric Exercise
|Negative aspectl [Positive aspects]

» Induce muscle damage * Less metabolic demand
DOMS, Prolonged loss  * A muscle function
of muscle function « A muscle mass

A muscle coordination

A balance

A flexibility

A bone mineral density

A insulin sensitivity

A blood lipid profile

A cardiovascular function

A brain health
77 Minimise muscle damage, Maximise eccentric exercises

Muscle damage can be
minimised by using "pre-
conditioning exercise”
and gradually increasing
the intensity and volume
Muscle damage is not
necessary!

Not NO PAIN, NO GAIN

Exercise, Diabetes, Dementia

Metabolic Syndrome
abdominal obesity, high blood pressure
high glucose, triglycerides, low HDL in the blood

+ Pravent, delay development « Yrisks
« prevent
L 4 ; development
" * praven * revarse
Diabetes developmant symptoms
+ improve

Hypertension
Atherosclerosis

= prevent, delay development

* Cure

Eccentric

» MMitness

* maintain

Y A4 " pcognitive demand | reserved
Dementia * #brain health functions

+ delay development

Alzheimer's Disease
Callisaya & Nosaka. J Alzheim Dis. 2017.

Negative spiral of
disease/dysfunction Left ventricular

In CHF /'—-— dysfunction
e Il .

Decroased Increased \uxulur‘

NHMRC Project
Exercise as medicine for heart failure:
A novel intervention to improve outcomes

[ virtuous and | e -
disruptive -~
Impa{fl: of 'l' Skeletal Muscle
exercise: 4 A \
ot Muscla Fusche Galr Mechanles

[- ) Ecceriltric E)-(Iercise- }
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Stay Sharp Program

1 h: Exercise (Eccentric)
Morming Tea

8 1 h: Cognitive activity
Once a week for 12 weeks

Rod Evans Community Centre  2016: #1, #2, #3 (n=20-30)
Perth & Tattersall's Bowling & Recreation Club
2017 #1 (15/03 - 31/05), #2 (Wed/Thu: 28/06 - 14/09)

#3 (Wed/Thu: 27/08 - 14/12): n = 25 + 15
79

Chair sit: Sit down to a chair in 3 seconds from a half-
squatting position

Target muscles 0

" ff [S——A
Repetitions 10 reps

Key
Resist maximally just before sitting
on a chair, Change the leg stance

Elbow extension: Hold a knee with one hand and
fully extend the elbow joint by lowering the knee in 3
seconds, Do both arms

Target muscles ()

m

=N =

Repetitions

10 reps for each arm
Key
Contracting biceps are

stretched by the leg
movement

One leg squat: Bend the knee joint of one leg slowly
as deep as possible and go back with two Iegs

Target muscles

(2

Repetitions
10 reps for each leg
Key
Bend the knee as deep as possible

You may hold a chair if necessary
Put two feet together to go back

Floor kiss: Hold the upper body with two arms and
lower the face slowly to a floor in 3 seconds

Target muscles O

kd lf | =

Repetitions
10 reps
Key
Bending the elbow joint slowly

You do not need to "push up” for
the next rep

Heel down: Raise the heals of both legs and lower the
heal of one leg in 3 seconds

Target muscles O

- H V=

Repetitions
10 reps for each leg
Key

Contracting calf muscles are
stretched by the body weight
Increase the range of motion by
85 leaning forward

Lean back: Place hands on the back of the head,
widen the chest, and lean back in 3 seconds

Target muscles O

Repetitions
10 reps
Key
Abdominal muscles are
stretched
If possible, raise legs

Effects of Eccentric Exercises
N=32 (M:10, F:22), 61 — 87 y, more than 2 ECC / week
Pre Post Change
One leg 262+16.7 37.2+195 42%
stand (s)
2.5-mup 54+£09 51+09 6%
and go (s)
30-s chair
stand (reps)
2-min Step 111.8+11.9 1206t 144 8%
(reps)
Comments: easy to move around, stronger, more flexible,

16.1+£5.9 198148 23%A

g5 better balance, prevented falling, knee pain is gone, “sharp”




Let's get eccentric !

Importance of Eccentric Training

ub Strength, Power, Endurance'f Sl Do not fear to perform
L L § 4 “eccentric ex s,”
Muscle * Performance ¢ Muscle BRI ) T ould be the best
Damage Adaptation ; & N se medicine and
| Eccentric Training | _ J
ls eccentric training effective for Eccentric-Only Gym
improving running performance? Eomes

THE MILON STREMCTH CIRCUIT

Runners who performed downhill running
appear to improve their middle and long
distance running performance

Is eccentric training effective for
improving endurance performance?

2

¢ |Eccentric contractions |

== e I Lemus ef al
I \7 doi Stretch § Stimulate

[Extracellular Matrix (ECM) |
1 §

Muscle | Vascular | Nerve
cells cells cells

Adaptations 93

Eccentric cycling training appears to be effective
for improving cycling performance

|

Rugby 7s Malaysia Team
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Let’s get ECCENTRIC

Let's do Eccentric

Today is the first day of
the rest of your life

Never too late
The 10,000 h Rule

Exercises 6 h / day x 365 days x 5 years
Let's do more
. g You could be a person who
Eccentric P
research you want to be in 5 years
Challenges . Thank you
- Visualise yourself 5 years from now and very much
set goals to achieve y
« What kind of person do | want to be? Question?
* How can | make a difference? Comment?
= What should | do today and now? Suggestion?

« How can | do it differently tomorrow?
* How can | progress to the “next” level?

* How can | maximise my potential?

96

Collaboration?

Ken Nosaka
S = -rﬂ Ec U H k.nosaka@ecu.edu.au

EDITH Cowax




