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Article History: Essential oil of Alpinia zerumbet (EOAz) demonstrated action to improve the spastic muscle
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Muscle spasticity; essential oil (33%) in the dose 05SmL/2Kg or 0,05mL/4Kgin cases oftetraparesis, hemiparesis or
Surface Electromyography; paraparesis during 10 days of procedures. Results showed significantly decrease spasticity in
Kinesiotherapy. pathological legs during best muscle contraction (ANOVA or Kruskal-Wallis test, p<0,05). In
Alpinia conclusion, association of kinesiotherapy with EOAz demonstrates efficiency in improving

muscle recruitment of people with spasticity who need to perform motor rehabilitation.
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INTRODUCTION fonsequently, th§re .wiu be an in.crease in Fhe passive tension
evels and the intrinsic properties of this muscle for the
muscular contraction, also involving the connective tissue, titin
and cellular matrix. Pingel et al. highlight the many factors
that influence the muscles contracted, citing changes of
cellular homeostasis mechanisms, genetics and epigenetics
(Pingel et al., 2016). Hyperactivity is a pathologic condition
found in spinal reflex pathways. Situations that have prolonged

Lesions central nervous system (CNS) caused people's
movement disorders of tone and posture. This group consists
of the Stroke, Cerebral Palsy and Spinal Cord Injury.
Syndromic findings (Pyramidal Syndrome- PS) change muscle
tone (spasticity) limiting movement and function motor the
individual (Li; Francisco, 2015). Hyperexcitability in the  heriods of depolarization are justified by the alteration of the
sarcoplasmic reticulum (SR) is the most plausible mechanism | _tyye calcium channels located in the peripheral motoneuron
for spasticity (Li, 2017). In the presence of spasticity, muscle (Bennett et al., 1999; Bennett ef al., 2004). In spastic striated
stay hyperactive, causing alterations of muscle fiber, resulting 1 sculature, altered L-type calcium channels are also found.
%n.muscular contraction change with resistance in the passive Binding of this calcium and myosin heavy chain elucidates the
Joint movement. influence of the same to express changes in the myosin heavy
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chain (Smith et al., 2009), resulting in the inadequate
contraction that Pingel et al. reported previously (Pingel et al.,
2016). To measure this spasticity, it is necessary to use the
Modified Ashworth Scale (EEA). It is a worldwide scale used
to measure spastic muscle tone. Score ranges from zero (0) the
four (4) (Bohannon; Smith, 1987). However, Ansari et al.
(2008) modified the scale modified for improve its reliability,
renaming it for Modified Modified Ashworth Scale (MMAS)
which also ranges from zero to four, without variation of the
score 1 and 1+ (Ghotbi et al., 2011). Kinesiotherapy is a set of
exercises that improve voluntary motor control, tension and
strength, as well as coordination, balance and orthostatic
posture. Repetitive activation of muscle induces inactivation of
the calcium channels, the level presynaptic, modifications and
adaptations the reflex activity by changes in neurotransmission
activity at the cellular level. Exercises are essential to the
rehabilitation process of spastic patients, mainly treated with
combined therapy (Moraru; Onose, 2014).

Facilitation and modulation of neural plasticity through
rehabilitation strategies, as well as pharmacological agents are
important to promote motor recovery after stroke. And
individualized rehabilitation protocols could be developed to
avoid inadequate neural and muscular plasticity, such as
hyperexcitability of SR during motor recovery (Li, 2017).
Phytotherapy is the target of pharmacists and biotechnologists
because it is considered as a therapeutic possibility due to the
active principles of plants (Victério, 2011). As a possibility
herbal therapy has the Alpinia zerumbet or speciosa
(K. Schum (Zingiberaceae)), plant easily found in brazilian
northeast, popularly known as “colony” indicated by present
action sedative; antifungal; molusciscida; larvicide and
antiulcerogénica (Mendonga et al., 1991; Laranja ef al., 1991;
Laranja et al., 1992; Prudent et al., 1993; Bezerraet al., 2000).
Its hypotensive action was evidenced by Mendonga et al.
(1991); Laranja et al. (1992); Mpalantinos et al. (1998);
Nascimento et al. (2005). This action was justified by reduce
the activity of sympathetic muscle tone by inhibiting
contraction induced by potassium and nonspecific blockade
acetylcholine and inhibition of Ca2+. As action hypotensive of
the composts found in essential oil of Alpinia zerumbet
(EOAz), terpene-4-ol and 1,8 cineol, were reported by Koh et
al. (2002) and only the 1,8 cineol it was reported by Lahlou et
al. (2002). Characteristics the sample of EOAz utilized in this
study were reported by Santos et al. (2011) presenting his
main monoterpenes found, being they: terpinen-4-ol (37.62%),
1,8-cineole (17.58%), gamaterpinen (11,77%) and e para-
cimeno (10,67%). In the same study, Santos et al. (2011)
showed modulation L type Ca2+ channel (Ic,r) through for
EOAz. Antispasmodic action in the EOAz in striated muscle
study was evidenced by Maia et al. (2016). However, action
has not evidenced with EOAz in the concentration of 33% in
striated muscle study. Hypotensive action also was not
measured for assess whether the EOAz induces hypotension
when modulates the muscle tone of spastic muscles.
Modulation in the muscle tone was combined with
kinesiotherapy treatment on the patients with PS.

MATERIALS AND METHODS

Plant material and chromatographic analysis of Alpinia
zerumbet: Plant was cultivated and collected for the voucher
specimenin the city of Aracaju (Sergipe, Brazil, 10°55's,
37°03'w) in June of 2003, and exposed in the Herbarium the
Federal University of Sergipe (ASE # 8245).

Fresh leaves and branches of Alpinia zerumbet were collected
in Aracaju city, northeast of Brazil. For extraction and
characterization of EOAz obtaining makes, leaves were
submitted to a steam distillation. EOAz yield was 1% (Baser,
2010). Identification of these oil compounds was performed by
gas chromatography/mass spectrometry (GC/MS), and the
results have previously been published (Santos et al., 2011;
Maia et al., 2016). Then, oil was stored in an amber bottle
under refrigeration during the clinical research.

Study Desing and Participants

This research constitutes a study monocentric (Motor
Rehabilitation Center of one University), prospective and
analytical, with type controlled trial clinical, parallel-group
and random. Distribution of participants in groups was
determined by http://www.randomization.com. Selection
criteria were participants who presented clinical diagnosis of
Stroke and Spinal Cord Injury with compromised tetraplegia
(involvement of lower and wupper limbs), paraplegia
(involvement of lower limbs) or hemiplegia (involvement of
upper and lower limb in the same side of the body). Exclusion
criteria were: participants that presented dermal allergies to the
OES and/or were hypotensive (systemic arterial pressure equal
to or less than 100 / 60mmHg); in addition to presenting
arthrogenic contractures. Attendants who would begin their
kinesiotherapy treatments at a University Rehabilitation Center
were invited to participate in the research. Within the inclusion
and exclusion criteria were selected 60 individuals, male and
female. Volunteers were separated into 2 groups. First group
(EOAzK) was referred to EOAzK group, submitted to
combined dermal use of EOAz and kinesiotherapy; and second
group, its control (KC), dermal use only of EOAz diluent
(vegetable oil sunflower) and kinesiotherapy (Figure 1).

‘ Selected participants (N=60) ‘

EOAZK L
N=30) |< EC

(N=30)
[ Absent from treatment (N=0) ] ei

‘—)l Absent from treatment (N=10) |
W

|Concludcd treatment (N=30) [ ‘Comludcdtreannent{;\hlm |

Figure 1. CONSORT of attendees of study. Of the attendees who
accepted participate of study, 100% goers the Motor
Rehabilitation Center of one University after criteria Inclusion
and exclusion, N=60 were selected. Distribution was (N=30) for
the group of combination therapy of EOAz associated with
Kinesiotherapy; and your control (N=30), Kinesiotherapy
associated with vegetable oil. Were excluded the patients which
had allergies dermal and/or to EOAz and hypotensive. The
dropouts were no apparent reason

Dosage and treatment

Essential oil of Alpinia zerumbet (EOAz) was diluted in
another vegetable oil (sunflower oil), concentration of 33%
essential oil (v/v). Both EOAz and its diluent (vegetable oil)
showed similar odor and appearance, being packed in identical
10 ml glass vials, amber, with dropper cap ready for use and
kept in cooled air at 6 ° C, while unused. Concentration of this
treatment was based on previous studies by Santos et al.
(2011), which found the best inhibitory effect about calcium
channels of EOAz at doses of 25 and 250 pg/mL. Dose EOAz
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was 0,05mL/2Kg in cases of tetraparesis (whole body
committed to spasticity). Participants who showed
commitment of hemiparesis (half of the body committed to
spasticity) or paraparesis (legs committed to spasticity), dose
was halved (0,05mL/4Kg). Area of application, of
bioproductor its diluent, was specifically spastic muscles
groups, where the total dose was divided through the quantity
of these muscles groups of the upper and lower limbs.

Procedures

Activities were started after submission of the research project
and its approval by the Research Ethics Committee the
University Tiradentes, Aracaju/SE, Brazil. (Protocol n°
210308). Selected volunteers were clarified about the
objectives and methodology of the study, consulted on the
interest in their participation. After reading and having agreed,
they signed Free and Informed Consent Term. Volunteers from
the combined therapy group of EOAz associated with
kinesiotherapy (EOAzK) underwent dermal applications with
EOAz at the onset of kinesiotherapy and the second group
(KC) of their control, was submitted only to dermal
applications of the diluents (vegetable oil sunflower). The
exercise applied regardless of the use or non-use of the EOAz.
Treatment equated to 10 sessions with duration of 1 hour, on
alternate days, that referred to a month of kinesiotherapy
associated with the application of EOAz or its vehicle.
Exercises consisted of: exercises to control axial movements,
scapular and pelvic girdle; exercises of appendicular selective
movements; as well as closed chain exercises to get up,
starting from the seated; step and inverted bicycle. This
kinesiotherapy was applied regardless of the use or not of
EOAz.

Muscle Tone Assessment (Modification of theModified
Ashworth Scale- MMAS; Ansari et al. (2008): In both
groups, muscle tone was assessed by MMAS before and after
to 10 sessions of kinesiotherapy and compared the results with
its control. Muscle tone evaluated by MMAS, followed the
guidelines. Patient should be instructed to relax. Testing was
conducted with patient positioning supine. First, it was done a
flexion and extension, and then, the spastic muscle stretching
test. Score based on the classification below: 0 = No increase
in muscle tone; 1 = Slight increase in muscle tone, manifested
by a catch and release or by minimal resistance at the end of
the range of motion when the affected part(s) is moved in
flexion or extension; 2 = Marked increase in muscle tone,
manifested by a catch in the middle range and resistance
throughout the remainder of the range of motion, but affected
part(s) easily moved; 3 = Considerable increase in muscle
tone, passive movement difficult; and 4 = Affected part(s)
rigid in flexion or extension.

Electromyography (SEMG) Analysis: Protocol adopted
followed the guidelines of Surface Electromyography for the
Non — Invasive Assessment of Muscles (SINEAM project -
preparation of the volunteer’s skin and
placement/positioning/fixing of the sensor), just it was adapted
posture to the standing position. Evaluation of
electromyography was performed in participants who were
able to stay in the orthostasis posture. Assessment was in the
gastrocnemius muscle for plantar flexion, and both readings.
The sEMG System 200 C (MG Systems, Inc. Sao Paulo,
Brazil) was used for registrations (Hermens et al., 2000).
Bioelectrical potentials in the sEMG assess neuromuscular

activity that occur in the cell membranes of muscle striated
fibres during at maximum contraction (Gila et al., 2009).
Readings were taken treatment end after the application of the
essential oil association with Kinesiotherapy according to the
parameters of the previous study in the Maia et al. (2016) for
the absorption of terpenes. Action potential was evaluated by
quantification the Square Root the Middle (Root Mean Square
- RMS), three contractions of 5 seconds each, in microvolts
(uV), interspersed with periods of relaxation were used as
calculation method for analyzing the electrical potential
captured during the course of muscle contractions (Kallenberg;
Hermens, 2008). Electromyography utilized was the type
sEMG System 200 C (MG Systems, Inc. Sao Paulo, Brazil),
adjusted to configuration of gain of 4400 filters with low
frequency between 20Hz e 500Hz, in scientific standards to
ensure amplification required for analog process to digital
conversion. Acquisition rate of sSEMG signal was 2000 Hz per
channel of 12-bit resolution. Two electrodes were placed on
each portion of the medial and lateral GM, with the first just
above the region of greatest cytometric value in the leg and the
second (2 cm distance) just below the electrode previously
placed. Electrical signal, collected by bipolar electrodes simple
differential active surface pre-amplifier with a gain of 20 times
and the Rejection Ratio in Common Mode (RRCM) > 100db.
Values of records of root means square (RMS) were calculated
by the program sEMG. Median power frequency and the
maximum amplitude were also evaluated.

Evaluation of Systemic Arterial Pressure

Systemic Arterial Pressure (SAP) was assessed at the same
times to check the safety of systemic effect of dose utilized the
tonic modulation, because studies show that products derived
from Alpinia zerumbet induce hypotension arterial (Laranja et
al., 1992; Bezerra et al., 2000; Mpalantinos et al., 1998;
Lahlou et al., 2002). Like this, the SAP was collected in two
moments, before and after treatments. Was utilized equipment
of model Missouri Brandi (in accordance with the
specifications approved by the Ministry the INMETRO /
Brazil, Dimel n ° 017 in 07122001 and registered by ANVISA
/ Brazil under n° 8.0047920025).

Statistical Analysis

Test of Kolmogorov-Smirnov it was used to analyze the
normality of the variables studied; it was used KRUSKAL-
WALLIS pos-test Dunn’s multiple comparisons test or
ANOVA ONE-WAY pos-test Tukey mutiple comparisons test.
Statistical significance was set at p< 0.05.

RESULTS

Of patients the treated with EOAz group (n=30) none gave up
treatment. Group control, of 20 participants, 10 gave up of
treatment. There were 367 muscle groups evaluated in the
EOAzK group, while in the CK group there were 231 on
muscle groups. In Figure 2, result of the tonic modulation of
the EOAzK groups and your control (CK) was presented.
Mean and standard error of the EOAzK group before treatment
it was 2,54 (£0,62) and after treatment 1,19 (£0,11); already in
the CK group it was 2,22 (£0,07)., after treatment. Difference
between the groups showed that the group treated with
EOAzK before to treatment was more spastic than the CK
group after treatment, significantly (p<0.05); and after
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treatment with EOAz presented significant results of
p=0.0001, compared EOAzK before; and when compared to
its control CK, both treated for 10 sessions. In the assessment
in figure 3, was presented the result the SEMG of EOAzK
groups and your control (CK).

degree of muscle tane (MAAS)

T
CK Alter

EOQAZK Belore

EOAZK Alter

Spastics muscles groups
Adult participants treated for 10 sessions

Figure 2. Mean and standard deviation scores Muscular Tone
Assessment spastic, second Modified Modified Ashworth Scale—
MMAS when treated with essential oil the Alpinia zerumbet (0,05
ml/2Kg) for each body hemibody associated with therapeutic
exercise in adult participants treated for 10 sessions. * p<0,05; **
p<0,01; *** p<0,001; Kruskal-Wallis test and after Dunn’s test,
after 10 sessions of Kinesiotherapy + EOAz (EOAzK) and your
control (CK) treatment after

200 = *
1804 ok
160
140 | *
1204
100
80
604
404
20
0

uV - SEMG

CK rafter EOAzK Before EOAzK after

Spastics muscles groups
Adult participants treated for 10 sessions

Figure 3. Mean and standard deviation reading surface
electromyography spastic gastrocnemius muscle and its control
(gastrocnemius sound), after treated with essential oil Alpinia
zerumbet (0,05 ml/2Kg) for each body hemibody, in adult
participants treated for 10 sessions. * p<0,05; ** p<0,01; ***
p<0,001; ANOVA ONE-WAY test and after Tukey test, after 10
sessions of Kinesiotherapy association with EOAz (EOAzK) and
your control (CK) treatment after

Mean and standard deviation of the EOAzK group before
treatment it was 62,04 (£22,72) and after treatment 70,87
(£24,4). CK group after treatment it was 131,8 (£22,68).
Difference between the groups showed that treaty group with
EOAzK before treatment was more spastic than CK group
after the treatment, significantly (»p<0.01), and before vs. after
treatment with EOAz showed significant results (p<0.05). For
blood pressure assessment in the group treated with
kinesiotherapy associated with EOAz (EOAzK), was evaluated
mean and standard error of systolic pressure 136,7 (£3,95) and
diastolic pressure 87,5 (£3,71). After treatment with EOAzK,
average systolic blood pressure dropped to 127,5 (+4,28) and
diastolic pressure for 80,00 (£3,01), what results in no
significant difference when compared to the CK group who

got average the systolic pressure 141,8 (+4,63) and diastolic
pressure 83,64 (£2,78),getting the average of these values
within the normal range, without inducing hypotension.
Induction only take place if the minimum value of blood
systemic pressure exceeded the considered normal 100/60
mmHg, as reported V Joint National Committee (1993)
(Figure 4).

160+

CK After
140 l:l

Il ECAzK Before
Il EoAzK After

1204

0-——

Syslolic Diastolic

Adult participants treated for 10 sessions
Kinesiotherapy and EOAz

Figure 4. Pressure behavior by test control group mean
comparison (Systolic and Diastolic) adult, after and before 10
sessions of kinesiotherapy and its control group in patients with
Pyramidal Syndrome (STROKE). * p<0,05; ** p<0,01; ***
p<0,001; Kruskal-Wallis test and after Dunn’s test after 10 sessions
of Kinesiotherapy + EOAz (EOAzK) and your control (CK)
treatment after

DISCUSSION

Herbal action has been a priority in several areas, mainly in
health. According to Maciel et al. (2002), therapeutic benefits
improved herbal medicine are strengthened as alternatives
feasible for the production of medicaments for the treatment of
various diseases, also agreed with the World Health
Organization, since 2002, following the example of chronic
neurological diseases, part of this is priority this study. This
study present assessment in the improvement in muscle tone
and skeletal muscle contraction in post-stroke spasticity. For
this, was studied MMAS, sEMG and blood pressure in the
adults with unilateral hemiparesis treated with EOAz. MMAS,
according Ansari et al. (2008), is a reliable and valid clinical
tool, essential to verify the effect of therapeutic interventions
aimed to improve function by reducing spasticity. And,
according Ghotbi et al. (2011), before already recognized
worldwide, became significantly reliable. This scale revealed
treatment EOAz associated Kinesiotherapy modulated of
muscle tone significant in the treatment for one month, result
shown in Figure 2. Results in the present study (Figure 3)
showed wvalues of all studied variables in sEMG were
significantly decreased in pathological legs, when compared to
the pathological before the treatment during contraction in
both lateral and medial GM (Maia et al., 2016). It is reforced
to the observation that spasticity causes altered contractile
properties (Gao; Zhang, 2008) suggesting reduced number of
sarcomeres along the fascicles and/or reduced sarcomere
length poststroke and changes biomechanical properties of the
soleus and gastrocnemius muscle (Lee et al., 2015), beyond
modified sSEMG signals in the post-stroke GM (Picelli et al.,
2014). Reading of both spasticity and blood pressure scores
(Figures 2 and 3) was performed at least 1 hour after
application of the bioproduct, because absorption of these
terpenes applied by the body is 10 to 20% (Cal, 2006). Being
woken wup that time of application and activity
pharmacokinetics also by Koh ef al. (2002) and Khalil et al.
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(2004). And Sapra et al. (2008) the use of terpenes, such as
1,8-cineol, can be used for the purpose of better absorption of
transdermal drugs, since they interact with lipids and keratin,
in addition to allowing greater solubility to the drugs. Another
justification for the use of the dermal route in this study is the
ease of direct application to the spastic muscles, since the
bioproduct researched in this study is topical. Pathologically,
regarding of nervous system lesion, in cases where there are no
compensatory mechanisms activated for modulation of
excessive cellular Ca2 +, expression will be produced with
more generation of L-type Ca2 + and sodium in spinal
motoneuron (Li et al., 2004); and Ca2+ L-type and potassium
channel in striated muscle (Smith et al., 2009). In this case the
compensatory mechanism for modulating the persistence of
Ca2+ influx through up regulation of the enzyme Ca2+ -
ATPase pump doesn't it happens. Another option for
regulatory control of the Ca2+ changes is the regulation of
potassium pump (K+) through Ca2+ channels dependent of the
ATP-K+ channel- without allowing a potential of cell
membrane suitable. These control mechanisms of excess Ca2+
are also found in modified myoblasts (Jorquera et al., 2013).
However, the amount of Ca2+ depends directly on the
descendants of motor neuron impulses that SP is changed as
result of injury (Bennett et al., 1999; Bennett et al., 2004)
besides himself excessive Ca2+ L-type channel this releasing
Ca2+ excessively. Continuity of this excessive activity extends
to the striated muscle which also presents its Ca2+ L-type
channel (Smith et al., 2009).

These findings are likely to be treated by EOAz associated
with therapeutic exercise, once the EOAz was submitted by
Santos et al. (2011) as modulator as Ca2+ L-type channel. In
this case the compensatory mechanism for modulating the
persistence of Ca2+ influx by passive regulation enzyme
Ca2+-ATPase pump it is to catalyze the transport of two Ca2+
bound to one mole of ATP, generating a disproportionate
electrochemical gradient. And when the concentration of Ca2+
in the resting cytoplasm goes from 10”M for 10°M induces a
structural change of thin filaments sarcomere facilitating
interaction of crossed bridges, sequentially has the cleavage of
ATP with contractile tension triggering. Activation of the
Ca2+ generate oxidative metabolic activities by supply of ATP
to slow-twitch fibers tonic, while the metabolism of fast fibers
will glycolytic (Jorquera et al., 2013). In Figure 2 and 3, has
verified the possibility the EOAz associated with therapeutic
exercise modular spasticity. Effective treatment of spasticity
was observed significantly in just 1 month of treatment.
Decrease in spasticity was compared to the same group one
month before treatment. And when compared with the control
group it was also perceived improvement significantly.
EOAzK group before treatment was more spastic than CK

group.

This study presents results supported in preclinical research
published by Santos ef al. (2011) with EOAz, demonstrating
that the o EOAz modulates Ca2+ L-type channels dose-
dependent manner. In normal conditions, tonic and phasic tone
are determined by frequency of neural stimuli in striated
muscle (Beijer et al., 2015). Titin, intrafusal structure
responsible for the passive tension, is also directly involved
with muscle tone (Labeit; Kolmerer, 1995). In addition to tone,
passive tension also acts on muscle contraction of Ca2 + -
dependent form. This idea is shared by Joumaa et al. (2007)
and Kronbauer; Castro (2013) when they report being the titina
responsible for the increase of the force after active stretching,

resulting in induction of titin stiffness when the muscle is
activated. Influence of the myofilaments to Ca2+ occurs in the
M region of the titin and is directly linked cross bridges in the
muscle regulation for the generation of force. And in the
absence of healthy titin there will be a reduction of passive
tension by a decrease in the sensitivity to calcium, affecting
the kinetics of the crossed bridges that influence the basic
mechanism of the length of striated muscles (Ottenheijmet al.,
2012). Roy et al. (2011) reported muscle changes, towards the
upper motor neurons from injury in spastic muscles with
excessive increase in passive tension in every muscle. Higher
passive tension is also enhanced by Bakheit et al. (2011) and
Roy et al. (2011). Already Ranatunga (2011) expose the
influence on the increase of passive tension as a result of
changes of the extracellular matrix and shortening of the
muscle. However, involvement of passive tension is due to
functional changes and stiffness of the extracellular matrix.

Gao et al. (2009) reported that considering the muscle medial
gastrocnemius fascicle length is found reduced post stroke,
justified by higher passive tension muscle under the condition
which may be associated with the spastic muscles. This
alteration induces simultaneous changes in fascicles, ROM and
difficulty in performing movements. Study by Robinson ef al.
(2013) indicated that there is reduction of the mitochondria in
the presynaptic nerve endings and increase of the postsynaptic
space, which justifies decrease of muscular activity. Smith et
al. (2012) suggested that increased extracellular matrix volume
was associated with an increase in its passive stiffness in
muscle tissue, which led to a decrease in the area of
mitochondrial myofilaments. Cerqueira et al. (2015) showed
that use of phytomedication in the long term proved effective
in reversing the changes in the thickness and organization of
collagen caused by spasticity. As well, as in the clinical study
in the Candido and Xavier-Filho (2012), demonstrate
optimization of EOAz in Kinesiotherapy of children with CP,
with improved functional performance in only 1 month of
treatment. The clinical study of Maia et al. (2016) also
reinforces the claim that EOAz improves recruitment of
muscle strength when it demonstrates reading of SEMG with
significant  increase. In conclusion, association of
kinesiotherapy with EOAz demonstrates efficiency in
improving muscle recruitment of people with spasticity who
need motor performance in Neurofunctional physiotherapy.
Probably, the best efficiency of muscle contraction is involved
with the best quality of muscle tone and decrease in passive
tension of the muscle fibers.
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