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Abstract---Cerebral Palsy (CP) defined as lasting clutters gather of
development and posture advancement which is the cause of activity
confinement that are credited to non-dynamic unsettling influences
which happened in the developing fetal or newborn child brain.
Concurring to European information, the average recurrence of CP is
2.08 per 1000 live births. Study proposed to confirm low laser
acupuncture impact with wavelength 632.8 nm. on immunity
improvement in children with spastic CP. This study was conducted
on 40 children with spastic CP both sexes from 1 to 3 years old. They
were chosen from the outpatient clinic of pediatric in the National
Institute of Laser Enhanced Sciences (NILES) and physical therapy
outpatient clinic at Benha Teaching Hospital. They were divided
randomly into two groups equal in number: Group A: (Control group)
received physiotherapy session only lasted for an hour for 3 sessions /
week for 12 weeks. Group B: (study group): received laser
acupuncture with wavelength 632.8 nm and power output: 50 mw for
3 sessions / week for 12 weeks as well previous program of physical
therapy. Flow cytometry "BD Facscalibur" two-colure was used for
gauge of natural killer cells for expression (CDie CDsg) for all children
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of both groups before and after the treatment. The results were
statistically analyzed, as it was concluded that there is a difference
between post treatment measures for group A and B showed
significant difference in natural killer cells count (CDis, CDsg) in favor
of group B. This study concluded to modify the immune response for
the better in children with spastic CP after using of laser acupuncture
therapy.

Keywords---spastic cerebral palsy, natural killer cells, low level laser
therapy 632.8 nm, laser acupuncture, flow cytometry, CD16 CD56.

Introduction

Severe neuronal growth and normal myeline disorder that is caused by brain
injury in newborns generates life-persisting sensory-motor and cognitive
dereliction in the growing child with large variety of neurological symptoms, under
the umbrella of cerebral palsy (Lambrecht et al., 2014). Obviously, the cause of
the syndromes' symptoms of the CP is brain development disorder (Morgun et al.,
2013).0ne theory discussed that cerebral palsy pathogenesis in children contains
two major interconnected mechanisms. One of these mechanisms is: there is a
damping defect in the cerebral nervous tissue related to ischemia and impairment
of the regulation apoptotic cell death (Sun et al., 2012).Another concept,
formation of auto reactivity against impaired nervous tissue in CP children due to
fragility of immunity system regulation (Ortega et al., 2015). Natural killer cells
(NK) defined as a sort of cytotoxic lymphocyte important for the innate immune
system (Vivier et al., 2011). Low level laser therapy (LLLT) has altogether impact
on blood pictures that shown the expanding in CD4s lymphocytes and NK (CDie
CDse) (Mustafa et al., 2016).According to Mori et al., (2013) the expanded NK-cell
activity in ordinary rats caused by permanent stimulation of acupuncture on ST
36 (Zusanli one time per day for three days without affecting on spleen NK-cell
populaces. Analysts proposed that increment of NK-cell activity was interceded by
increments of interferon-y (IFN-y) and B-endorphin that were happened because of
Electro Acupuncture .One of the preferred acupuncture points that have an effect
on modifying the immune system response is called ST 36 that used as an
analgesic effect. (Cabyoglu et al., 2006). Through the previous study, we
confirmed the impact of laser acupuncture with wave length 632.8nm on
modification of immunity response to the better in children suffered from spastic
cerebral palsy.

Subjects

Prospective clinical study was conducted from March 2021 to February 2022 in
the pediatric outpatient clinic of the National Institute of Laser Enhanced Science
(NILES) and physical therapy outpatient clinic at Benha Teaching Hospital on a
sample of "forty children with spastic CP" of both sexes.


https://en.m.wikipedia.org/wiki/Cytotoxic
https://en.m.wikipedia.org/wiki/Cytotoxic
https://en.m.wikipedia.org/wiki/Lymphocyte
https://en.m.wikipedia.org/wiki/Lymphocyte
https://en.m.wikipedia.org/wiki/Lymphocyte
https://en.m.wikipedia.org/wiki/Lymphocyte
https://en.m.wikipedia.org/wiki/Lymphocyte
https://en.m.wikipedia.org/wiki/Innate_immune_system
https://en.m.wikipedia.org/wiki/Innate_immune_system
https://en.m.wikipedia.org/wiki/Innate_immune_system
https://en.m.wikipedia.org/wiki/Innate_immune_system
https://en.m.wikipedia.org/wiki/Innate_immune_system
https://en.m.wikipedia.org/wiki/Innate_immune_system
https://en.m.wikipedia.org/wiki/Innate_immune_system
https://en.m.wikipedia.org/wiki/Innate_immune_system
https://en.m.wikipedia.org/wiki/Innate_immune_system
https://en.m.wikipedia.org/wiki/Innate_immune_system
https://en.m.wikipedia.org/wiki/Innate_immune_system
https://en.m.wikipedia.org/wiki/Innate_immune_system

12686
Inclusive criteria
All children were selected as the following:

1. Age range between 1 to 3 years old.

2. According to referral from the pediatrician, all children diagnosed with
spastic CP.

3. According to Modified Ashworth Scale, their muscle tone ranged from 1 to
up to 1+

4. All Children were rated at level 4 of gross motor function classification
system (GMFCS)

Exclusive criteria

Children were excluded from the study for the following criteria:

1. Suffering from any deformity or any problem at back region.
2. Receiving irradiation therapy for Cancer treatment.
3. Knee joint deformity.
4. Cardiovascular or respiratory problems like pneumonia.
5. Receiving steroid or antibiotics medications.
6. Epilepsy.
7. Genetic syndrome.
Ethics

All parents of selected children before starting the study gave a written informed
consent, according to the scientific, ethical committee rules of the National
Institute of Laser Enhanced Sciences and of Benha Teaching Hospital.

Subjects were divided randomly into two groups equal in number and
treatment duration for 12 weeks

Group A (control group) children received one hour physical therapy session per
day only for 3 sessions per week.

Group B (study group) children received laser acupuncture with Wavelength:
632.8nm.on immunity acupoint stomach 36 (STss in Chinese Zusanli) and
another acupuncture points: BLig (Gan Shu), BLao (Pi Shu) and BL,3 (Shen Shu)
for three sessions per week as well as the previous program of physical therapy.

Procedures
Evaluation procedures

Flow cytometry "BD Facscalibur" two-colure was used for gauge of natural killer
cells for expression of (CDis CDsg) for all children in both groups before and after
treatment. Each child was evaluated for blood analysis for gauging natural killer
cells by analyzing expression of CDi6*CDse* (arterial blood sample was by the
drawn from radial artery by the chemist).
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Treatment procedures
Physical therapy program

It was conducted to both control and study groups. The program was based on
Neurodevelopmental treatment (NDT) approach with emphasis on improving both
motor functions and coordination in form of stretches exercises, range of motion
exercises, strengthening exercises, flexibility and endurance exercises. Also, the
program was based on improvement of standing balance and walking.

Laser acupuncture

Low energy He-Ne Laser used for Laser Acupuncture to stimulate acupuncture
points of immunity for all children of group B only. Laser parameters applied are
shown in table 1.

Table (1): Laser parameters applied.

Irradiation parameter

Unite of measurement

Wavelength 632.8 nm
Power output 50 mw
Beam spot diameter 1 cm
Dose 3.0 J/cm?
Treatment time /point 60 sec.
Number of points 8 points

Treatment interval

3 sessions / week

The probe was applied on immune acupoints as shown in figure (1).

® The acupoint ST36 was determined below patella and lateral to anterior
crest of tibials anterior muscle bilateral.

BL 18 (Gan Shu) was determined at back, lateral to lower border of spinous
process of 9th thoracic vertebrae bilateral.

® BL 20 (Pi Shu) was determined at back, lateral to the lower border of
spinous process of 11t thoracic vertebrae bilateral.

®* BL 23 (Shen Shu) was determined at back, lateral to the lower border of
spinous process of 2nrd lumber vertebrae bilateral.
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Fig. (1): Case No. 10 (study group).
Results

He-Ne Laser Acupuncture on immunity indices in children with spastic CP was
investigated. These results were intended for the collected data of CD16, CD56
and CD16 CD56 for each child in the two groups (A and B).

CD16

Compare between before and after treatment mean values of CD16 in groups
(A and B)

The pre- treatment + SD of group (A) value was 58.73 + 14.71, while that of post-
treatment was 65.87 * 10.75 and the significant was presented (p= 0.001)
between before and after treatment mean values and % of change = 12.16 %. The
pre- treatment + SD of group (B) value was 56.63 + 9.17 and post- treatment was
72.87 + 8.05 and the significant was presented (p= 0.0001) between before and
after treatment mean values and % of change = 28.68 % (table 2) and (figure 2).

Table (2): Compare between before and after treatment mean values of CD16 in
groups (A and B)

CD16
[tems Group (A) Group (B) ——
Pre-treatment Post-treatment Pre-treatment oS
treatment
+ + + +
Mean+ SD 58.73 £+ 14.71 65.87 £ 10.75 | 56.63 £9.17 72.87 £8.05
MD 7.14 16.24
% of change 12.16 % 28.68 %
t-value 3.87 14.26
p-value 0.001 0.0001
Level of
Significant S S
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Figure (2): Compare between before and after treatment mean values of CD16 in
groups (A and B)

After treatment mean values of CD16 between groups (A and B)

When comparing the post- treatment £ SD values between groups (A and B) were
65.87 = 10.75 and 72.87 + 8.05 respectively, the significant difference was
revealed (p= 0.0001) in favor of group (B) and % of change was 10.36 % (table 3)
and (figure?2).

Table (3): After treatment mean values of CD16 between groups (A and B)

CD16 (Post- treatment)
Items Group Group
(A) (B)
Mean = SD 65.87 £ 10.75 72.87 *8.05
MD 7
% of change 10.36 %
t-value 2.33
p-value 0.026
Level of S
Significant

CD56

Compare between before and after treatment mean values of CD56 in groups
(A and B)

The pre- treatment + SD of group (A) value was I$.66 + 4.8, while that of post-
treatment was 17.68 = 5.39 and the significant was presented (p= 0.0001)
between pre and post- treatment mean values and % of change = 29.42 %. The
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pre- treatment * SD of group (B) value was 14.76 * 3.59, while that of post-
treatment was 22.09 + 3.68 and the significant was presented (p= 0.0001)
between pre and post- treatment mean values and % of change = 49.66 % (table
4) and (figure 4).

Table (4): Compare between before and after treatment mean values of CD56 in

groups (A and B)

CD56
Items Group (A) Group (B) —
Pre- treatment | Post- treatment | Pre- treatment oS
treatment
Mean + SD 13.66 £ 4.8 17.68 £ 5.39 14.76 £ 3.59 22.09 £+ 3.68
MD 4.02 7.33
% of change 29.42 % 49.66 %
t-value 6.07 16.59
p-value 0.0001 0.0001
Level of
Significant S S
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Figure (4): Compare between before and after treatment mean values of CD56 in

groups (A and B)

After treatment mean values of CD56 between groups (A and B)

When comparing the pre- treatment + SD values between groups (A and B) were
17.68 + 5.39 and 22.09 + 3.68 respectively, the significant difference was revealed
(p= 0.0095) in favor of group (B) and % of change was 24.94 % (table 5) and (figure
4).
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Table (5): After treatment mean values of CD56 between groups (A and B)

CD56 (Post- treatment)
Items Group Group
(A) (B)
Mean = SD 17.68 £5.39 22.09 * 3.68
MD 4.41
% of change 24.94 %
t-value 3.03
p-value 0.005
Level of Significant S

CD16 CD56

Compare between before and after treatment mean values of CD16 CD56 in
groups (A, B and C)

SD of group (A) value was 3]77 + 2.37, while that of post-
treatment was 5.32 = 3.1 and the significant was presented (p= 0.0001) between
pre and post- treatment mean values and % of change = 20.56 %. The pre-
treatment + SD of group (B) value was 3.59 + 1.96, while that of post- treatment
was 7.69 £ 1.7 and the significant was presented (p= 0.0001) between pre and
post- treatment mean values and % of change = 57.1 % (table 6) and (figure 6).

The pre- treatment *
t

Table (6): Compare between before and after treatment mean values of CD16
CD56 in groups (A and B)

CD16 CD56
Group (A) Group (B)
Items Pre- Post- Pre- Post-
treatment treatment treatment Treatment
ii sSD 3.77 £ 2.37 5.32+3.1 3.59+1.96 7.69+1.7
MD 1.55 4.1
% of change 20.56 % 57.1%
t-value 4.76 491
p-value 0.0001 0.0001
Level of
Significant S S
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Figure (6): Compare between before and after treatment mean values of CD16
CD56 in groups (A and B)

After treatment mean values of CD16 CD56 between groups (A and B):
When comparing the pre- treatment £ SD values between groups (A and B) were
5.32 £ 3.1 and 7.69 £ 1.7 respectively, the significant difference was revealed (p=

0.006) in favor of group (C) and % of change was 44.54 % (table 7) and (figure 6).

Table (7): After treatment mean values of CD16 CD56 between groups (A and B)

CD16 CD56
Items (Post- treatment)
Group Group
(A) (B)
Mean + SD 5.32+3.1 7.69 1.7
MD 2.37
% of change 44.54 %
t-value 3
p-value 0.006
Level of Significant S

Discussion

The spastic cerebral palsy children whom participated in the current study found
their collected data of CD16 ranged from 58.73 to 56.63, CD56 ranged from 13.66
to 14.76 and CD16 CD56 raged from 3.77 to 3.59 that means week immunity. It
may be explained by Thornton et al., (2012) the pathogenesis of cerebral parlay
development in children happens through two major interrelated mechanisms.
First mechanism: There's serious impairment of homeostasis within cerebral
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nervous tissue auxiliary to interruption of blood flow and dis-regulation of
apoptotic cell passing. Additionally, Ortega et al., (2015) found that second
mechanism: As a result of the arrangement of auto reactivity against harmed
nervous tissue, the immune dis-regulation occurs. From the previous studies,
there are confirming thoughts from current study data about of cerebral paralysis
pathogenesis and the improvement.

In other field, Fujimaki et al., (2003) conducted a think about looking at the
impacts of LLLT on generation of receptive oxygen species (ROS) by human
neutrophils. LLLT is a compelling helpful methodology for inflammatory
conditions. An infrared diode laser (GaAlAs) with 830nm, 150mw/cm? was
utilized for therapy. After illumination, ROS generation was measured by
neutrophils and CD;s on neutrophil surface by flow cytometer. The constricting
impact of LLLT was bigger in neutrophils of smokers than non-smokers.

Improving of immune system in cerebral palsy children was confirmed by the
physiological regulation of nervous tissue homeostasis; include better
comprehending of the close interaction between nervous, endocrine, and immune
systems. In the central nervous system, immune system is represented by 3
morphologically and functionally various cell factors are lymphoid cells of
cerebrospinal fluid; non-lymphoid cells of the nervous tissue and endothelial cells
of cerebral vessels. As well, crossing of the blood-brain barrier penetrating into
the CNS and providing immunological surveillance are made by activated T-cells.
The most modern concepts with cerebral palsy children in subject of physiological
arrangement of limitations of blood flow of the nervous tissue, due to close
relationship between the nervous and immune system demonstrated by
Engelhardt & Liebner, (2014).

However Novoselova et al., (2006) demonstrated the impact of He-Ne laser with
wavelength of 632.8 nm on splenic lymphocytes and macrophages for less than
60 seconds of introduction period, watched the incitement in interleukin-2 and
nitric oxide generation, beside an increment within action of NK cells. While
prolonged period of introduction more than 180 seconds, NO generation and
natural killer cell activity diminished, but IL-2 generation was not diverse from
the control level. No change occurred in interferon-gamma generation after laser
light introduction of cells for sixty or one hundred and eighty second.

In current study, there was increasing of NK cells counts in expression of CD16
CD56 in children with cerebral palsy come in agreement with Ezzo et al., 2006,
who reported that acupuncture has a main role for increasing natural killer cells
counts. For this cause, the Specialist may use it. Increasing of natural killer cells
count is occurred by improving the pathway between immunity system and
neurotransmitter network. Smyth et al., (2002) found that acupuncture improves
NK Cell level and its functions, as NK Cell defines as an immune cell which plays
a main role in regulating anti-cancer immune functions. Regarding to Lundgren
et al., (2012) Laser radiation at 632 and 830 nm wavelengths is considered one of
the preferred procedures for immunity system .because of creating an immune-
invigorating impact; this is why the low laser radiation at wavelength 632.8nm in
the current study was used to improve immunity.
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The improvement of children immunity due to application of laser may be
explained by the immune reaction is made up series of cells, tissues and atoms in
which they act as a defense against pathogenic microorganisms. Occurrence of
broken immune reactions from Immune system causes the individual defenseless
to infection, bacterial and parasitic. In fact, Immune cells have ability to occur
harm. The majority of famous infections are caused by unregulated immune cells,
as confirmed by Nitish & Sudeep, 2011.

Laser Acupuncture (LA) Considers one of the preferred technique that applied to
specific patients like pediatric because of noninvasive, painless, with less side
effects techniques. In addition to the sessions duration of LA from ten to sixty
seconds per acupuncture point that is shorter than with metal needle duration
from ten to thirty minutes (Hu et al.,, 2014). Low level laser acupuncture at
wavelength 632.8nm improved the immunity in children with cerebral palsy by
increasing natural killer cells counts. As confirmed by El said et al. that laser
acupuncture therapy at wavelength of 780nm increased the natural killer cells
count which improved immunity indices in children who suffered from spastic
cerebral palsy.

Mackanos & Contag, (2011) added the improvement of immune system may be
due to photo energized advancement of interleukin-2 with nitric oxide and
expanded movement of NK cells taking after exposure of He-Ne 632.8nm laser
light. Low-power laser treatment has moreover appeared to operate on T-
lymphocytes in an assortment of ways from both seen light and infrared,
actuating lighted cells to more prominent action. From the previous we can say
that infrared LLLT increments both human phagocytic and chemotactic
advancement in human tumor cells. LLLT has an energizing effect within immune
biological treatment of immune system maladies additionally invigorating and
improving ordinary reaction of immune system cells to decide by outside living
beings.

Conclusion

Modification of the immune response for the better in spastic CP children after
using of LA therapy with wavelength 632.8 nm and power output: 50 mw on
immune acupoint STse¢ and another acupuncture points: BLig (Gan Shu), BL2o (Pi
Shu) and BLys (Shen Shu) improved immunity indices by increasing of natural
killer cells count for expression of “CDis, CDse “in children with cerebral palsy
without any other complain. The results were statistically analyzed, as it was
concluded that there is a difference between post treatment measures for group A
and B showed significant difference in natural killer cells count (CDis, CDs¢) in
favor of group B.
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