MUSCLE ACTIVITY AND ARCHITECTURE VARIATION DURING LENGTHENING CONTRACTIONSIN
ISOTONIC AND ISOKINETIC MODES

12Gaél Guilhem!Christophe Cornu anthrnaud Guével

YUniversity of Nantes, EA 4334, Nantes, France ;iengael.quilhem@univ-nantes.fr
National Institute for Sports, Paris, France

INTRODUCTION

Eccentric exercise (EE) involves muscular contoacti
against a load higher than the torque exerted éynibscle
itself. EE are frequently used in rehabilitatiorotoicols or
training sessions to improve the production of roiec
force [1]. EE are classically performed at a comstpeed
(isokinetic, IK) or against a constant externalddeotonic,
IT). These differences in mechanical stress coualduce
different contributions and adaptations of the pewrscular
system. Thus, this study was designed to compareffhcts
of the solicitation mode (I'vs. IK) on the muscle activity
and architecture during lengthening contractions.

METHODS
Twelve male students volunteered to participatethiis

study. They each performed a familiarization sessio

followed by a testing session that was performeel waek
later. The study was conducted on an ergometerdéfo
System 3 Pro customized) that was developed iregiqurs
study to elicit standardized eccentric IT and IKiractions
[2]. During the testing session, subjects warmedafore
performing four sets of eccentric knee flexionsngiag
from 30° to 90° (0° = full leg extension), two setE8 IT
flexions, occurring at 120% of the maximal repetiti and
two sets ofn maximal IK flexions,n corresponding to the
number of repetitions performed to reach the amaifnt

external work realized in IT mode at the same ayera

angular velocity.

During each set, the mechanical parameters (extemnk,
angular velocity, joint angle), the surface elestyographic
activity (SEMG) of the agonistvéstus lateralis, VL; vastus
medialis, VM; rectus femoris, RF) and the antagonist
muscles gemitendinosus, ST; biceps femoris, BF) were
recorded. Simultaneously, the muscular architectfr&/L
(muscle thickness, fascicle angle; fascicle lengttgs
characterized by ultrasonography (Phifip$iD3). Each
parameter was calculated on 5 degrees-windowsderdp
establish the variations as a function of joint lang
Three-way (mode x muscle x angle) for SEMG actiahd

two-way (mode x angle) foL architecture repeated

measures ANOVAs were used to test potential effefts
solicitation mode, muscle and knee joint angle &MVS
activity and muscle architecture.

RESULTSAND DISCUSSION
In standardized conditions, the level of quadricapsvity
was on average 4.7% higher in IT mode than in IKlenf

=13.3;p = 0.004). Moreover a main effect was found for the

solicitation mode of the agonist musclds £ 11.8;p =
0.006) and the knee joint angle € 88.8;p < 0.0001) on

normalized agonist muscles activity level. The asfon

muscle activity level was 26.8% higher on averagdTi
than in IK mode from 30° to 50°. Interestinglywias 14.1%
higher in IK than in IT mode from 65° to 85° (Fit). The
solicitation mode had no effect on antagonist divg

level. Antagonist muscles activity was significgritigher in
BF than inST (10.8%vs. 4.8%).

Muscle thicknessp( = 0.99), fascicle anglep(= 0.4) and
fascicle length § = 0.8) were not influenced by the
solicitation mode (n = 8).

100 -
e

&
&
X

e - -

SEMG
activity level (%)
B8
/
¢
-

o

Sk *kk £

*hk S
ke *kx *kk L Sl -

g

e T

Muscular
torque (N.m)

N
g

s
&
7’

V4

s
=}
3
.

m
S o
t
H
|
1
=
=

- ~
60 Lg T n=12

w4 7

Angular
velocity (°/s)
~
/
14
!
i

30 3‘5 4b 4‘5 Sb 55 50 55 7b 75 Bb 85 20
Joint angle (deg)

Figure 1. Means of SEMG agonist activity level (%RMS in

maximal isometric contraction), muscular torque aaagular

velocity during isotonic (IT) and isokinetic (IK)nke eccentric

flexions as a function of joint anglgp<0.05; **p<0.01; ***p<0.001

Differences observed in agonist activity match the
mechanical constraint differences (muscular torgungular
velocity) observed between IT and IK modes. Inddéd,
angular velocity and the torque exerted in IT méden 30

to 55° knee angle are higher than in IK, and lofkem 65

to 85°. A previous study on the concentric regirsaowed
that agonist activity was higher in IT mode only8&t, 75
and 45° [1]. Thus, the higher agonist activity K inode
from 65 to 85° is specific to eccentric contraction

CONCLUSION

This study showed that quadriceps SEMG activitiigher
in stretched angles in the IT mode and in flexeglein the
IK mode, during eccentric contractions. This woskthe
first step in determining the specific effects af and IK
modes on neuromuscular system. Indeed, we arenthese
testing chronic adaptations induced by IT and IKemtric
training programs. The differences of the physialab
constraints observed in this study suggest speoiaral
adaptations at flexed and stretched joint angleraleg to
the mode of eccentric training used.
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