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Abstract

Introduction: The MNRI (Masgutova Neurosensorimotor Reflex Integra-
tion) method was developed in 1989 in Russia and has spread world-wide to
treat individuals with certain types reflex development deficits, behavior dis-
orders, disorders of speech or language development, and learning disabili-
ties. MNRI is based on techniques called “repatterning” or remodulation,
meaning re-education, recoding the reflex nerve pathways specific for dy-
namic and postural reflex schemes. Objectives: Repatterning activates the
extra pyramidal nervous system responsible for automatic mechanisms and
processes, the extension of links between neurons, the growth of neural nets,
myelination, and the creation of new nerve routing. This potential result was
tested utilizing urinary measurements of the following neurotransmitters:
epinephrine, norepinephrine, dopamine, DOPAC, serotonin, 5-HIAA, gly-
cine, taurine, GABA, glutamate, PEA, and histamine. Methods: Neurological
impact of the Masgutova Neurosensorimotor Reflex Method on the magni-
tude of changes in neurotransmitters was assessed by an external controlled
and double-blind method using patients from one of the four diagnosis
groups: 1) global developmental disorders; 2) cerebral palsy, Traumatic Brain
Injury (TBI), Acute Brain Injury (ABI), and seizures; 3) ADD/ADHD; and 4)
anxiety disorders. Results: The post-MNRI results in participants show a ten-
dency for regulation of the above neurotransmitters resulting in their calming
down, decrease of hypervigilance, stress resilience increase, improvements in
behavioral and emotional regulation, positive emotions, and cognitive pro-
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cesses control. Conclusion: The application of the Masgutova Neurosenso-
rimotor Reflex Method as a therapy modality offers a novelty paradigm for the
treatment using neuro- and immune-modulation technologies presenting a
non-pharmaceutical approach, based on use of neurosensorimotor reflex cir-
cuit concept.
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1. Introduction

Many interventions addressing developmental disorders in the medical sciences,
psychology, and pediatric developmental programs use an interdisciplinary ap-
proach. The intervention used in this study with the four specific groups of par-
ticipants differs from the traditional forms of medical support (medications,
surgical procedures, orthotics, etc.), PT (physiotherapy), OT (occupational thera-
PY), SP (speech therapy), cognitive-behavioral therapy, neurofeedback [1] mas-
sage therapy, hydrotherapy, dietary advice, alternative treatments such as Bobath
Neuro-Developmental Techniques [2] Doman-Delacato [3] Vojta [4], Respira-
tory Therapy, as well as many others.

Masgutova Neurosensorimotor Reflex Method (MNRI) addresses the neuro-
sensorimotor aspect of early sensory-motor patterns and reflexes to support
sensory-motor integration and neurodevelopment of children and adults with
neurodeficits and learning challenges: CP, TBI [5] [6] [7] [8], ASD [9] [10] Down
syndrome [11] [12] [13] [14] [15] and other [16] [17]. MNRI therapy meets the
ever-increasing demands for neurorehabilitation of individuals with impaired
sensorimotor functions due to damage or dysfunctions in central nervous sys-
tems. Previous studies of the MNRI Method and its different sub-programs
demonstrated a positive effect on immune markers [13] [18] [19], neurophysio-
logical functions [7] [8] and different developmental aspects including the regu-
lation of behavior and emotions, language, and communication [9] [17] [20]
[21].

This paper presents a study of the effectiveness of MNRI therapy using neuro-
transmitter analysis. The aim was to investigate whether the neurotransmitters
markers improve as a result of MNRI Reflex Integration treatment modality for
individuals with global developmental disorders, cerebral palsy, traumatic brain
injury (TBI), acute brain injury (ABI), seizures, ADD/ADHD, and anxiety dis-
orders.

The MNRI method was developed in 1989 in Russia and further elaborated in

Eastern Europe to treat individuals with certain types of sensorimotor or reflex
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development deficits, behavior disorders, disorders of speech or language de-
velopment, and learning disabilities. It was introduced to the USA in 1996 and
has gradually become adopted in many other countries. Clinical observations
showed that MNRI facilitates the neurodevelopment in individuals having vari-
ous neurological deficits and enables them to reroute and improve their early
movements, reflex patterns, coordination systems, and skills to enable more op-
timal functioning, development, and learning [5] [6] [7] [8] [9] [11] [13]. The
MNRI therapy program is based on the theory that impaired reflex circuits can
be reconstructed and re-integrated, which involves awakening the genetic senso-
rimotor memory in individuals even with severe diagnosis, for example, with CP
and brain damage [5] [6]. MNRI is an evidence and research-based system of a
therapeutic program oriented to analyze the effect of the MNRI reflex integra-
tion techniques for neurosensorimotor-cognitive development of children and
adults with neurodeficits and learning problems [22]. The studies were con-
ducted by Dr. S. Masgutova and her team and scientific colleagues from different
countries between 1989 and 2016 [22].

MNRI is based on exercises and techniques called “repatterning”, meaning
re-education, recoding, rerouting of and paving the reflex nerve pathways spe-
cific for dynamic and postural reflex schemes (e.g., Babinski, Automatic Gait,
Bauer Crawling, Hands Grasp, and others) (Reflexes: Portal to Neurodevelop-
ment and Learning 2015). The stimulation of reflex pathways is aimed at
strengthening and stabilizing the traces of genetic sensory-motor memory and
activation of innate defensive mechanisms of the body’s brain “alarm” system
(HPA-stress axis or “hypothalamus- > pituitary gland- > adrenals” cycle activa-
tion) in times of stress or danger [23]. MNRI exercises stimulate innate neu-
ro-regulation mechanisms and resilience in the stress and immune systems [8]
[9] [24]. Repatterning activates the extra pyramidal nerve system (peripheral
nerves, spinal cord, brain stem, and diencephalon) responsible for automatic
mechanisms and processes, the extension of links between neurons, the growth
of neural nets, myelination, and the creation of new nerve routing, as described
by Sechenov [25] [26], Pavlov [27], Anokhin [28], Haines [29], Virella [30].

There are various ways to assess neurotransmitters in the body. The three
most common ways to achieve this include:

1) The commonly accepted method of testing the neurotransmitters is cere-
bral spinal fluid (CSF). While this approach does accurately reflect what is
happening with the central nervous system transmitter levels, there are consi-
derable drawbacks to utilizing this method in an educational facility for and
non-medical purposes. Collection of the spinal fluid can also create stress in the
participant, therefore increasing levels of key neurotransmitters such as norepi-
nephrine and epinephrine. Another drawback to CSF usage is that there is yet to
be established optimal ranges for neurotransmitters, therefore it is difficult to
have consistent and relevant interpretation.

2) Another option for testing is by venipuncture. This method also increases
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stress levels and therefore has the potential of altering the true neurotransmitter
levels. Blood samples would require special handling to maintain the fluid’s in-
tegrity.

3) Given the invasiveness and instability issues of methods (1) and (2), urine
testing provides the most optimal alternative.

For nearly 60 years, studies have utilized urinary measurements of neuro-
transmitters and neurotransmitter metabolites (Marc, et al 2010). Since the
1950s, increased urinary excretion of dopamine (DA), norepinephrine (NE), and
epinephrine (E), the three naturally occurring catecholamines, has been used to
diagnose pheochromocytoma. Early days concerns about the limitations of uri-
nalysis for neurotransmitters, were alleviated by development of fluorometric
methods. High-Performance Liquid Chromatography (HPLC) methodology has
expanded parameters of even greater specificity and sensitivity, allowing an even
wider span of clinical application [31] [32] [33]. Lynn-Bullock examined the ef-
fects of oral ingestion of the serofonin substrate (5-hydroxytryptophan (5-HTP))
on specific brain regions in rats [34]. Serofonin is a monoamine neurotransmit-
ter and is implicated in many physiological and behavioral functions including:
affect, aggression, appetite, cognition, emesis, endocrine function, gastrointes-
tinal function, motor function, neurotropism, perception, sensory function, sex,
sleep, and vascular function [34] [35]. Serotonin levels were measured using
brain tissue immunoreactivity and urinalysis and observed maximum serofonin
immunoreactivity in the serotonergic dorsal raphe nucleus within 2 h of 5-HTP
administration. Urinary analysis of serofonin, 5-HTP, and 5-hydroxyindolacetic
acid (5-HIAA), a serotonin metabolite, had parallel changes in immunoreactivity
to the dorsal raphe nucleus, demonstrating a positive correlation between CNS
serotonergic activity and urinary serotoninlevels [35] [36].

Studies have further determined that those struggling with depression, ADD,
and ADHD have a direct correlation to neurotransmitters in the CNS and the
urine. There are several reasons preventing the use of urinary neurotransmitter
levels as a sole diagnostic tool. However, the utility of urinary neurotransmitter
levels as indicators and biomarkers to gauge the realm of impact and treatment
is unquestionable [37]. Clinicians are already utilizing urinary histamine mark-
ers as an accurate assessment tool and treatment directive. Studies have also
demonstrated a direct correlation between neurotransmitter levels and acute
PTSDin children [38].

This manuscript focused on the testing of the following neurotransmitters:
epinephrine (1), norepinephrine (2), dopamine (3), DOPAC (4), serotonin (5),
5-HIAA (6), glycine (7), taurine (8), GABA (9), glutamate (10), PEA (11), and
histamine (12).

Some of the studied neurotransmitters are related biochemically: 5HIAA is a
metabolite of serofonin, and DOPAC is a metabolite of dopamine. The neuro-
transmitters can be divided into two categories by: inhibitory vs. excitatory. This
classification is complicated, since transmission of neurotransmitters is a com-

plex system and any neurotransmitter can have a secondary function. For in-
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stance, GABA synapses are typically assumed to be inhibitory, however inhibi-
tory and excitatory GABA connections coexist in the cerebellar interneuron
network. Psychoneuroimmunology studies have shown that the central nervous
system has complex interactions with the endocrine and the immune systems.
Although the mechanisms of these interactions are not fully understood, it is
known that stress can induce modulation of the immune system, acting via the
hypothalamic-pituitary-adrenal circuit and the sympathetic-adrenal medullary
axes [23] [29] [30] [39].

Immune and central nervous systems are integrative and interdependently
maintaining. The central nervous system modulates the immune system by
hardwiring sympathetic and parasympathetic nerves (autonomic nervous sys-
tem) to lymphoid organs. Neuroendocrine hormones (such as corticotro-
phin-releasing hormone or substance P) regulate the cytokine balance. The im-
mune system, in turn, affects brain activity including inhibition-excitation
processes, as well as sleep, and body temperature. Working in this highly reci-
procal manner the immune-nervous system creates a unique functional and
anatomical link for the organism to act at multiple levels [29] [39]. Stress can
disrupt interaction between the nervous and immune system [39].

There are three major forms of neurotransmitters functioning in a human or-
ganism, all of which communicate via signals targeting specific cells. These are:
acetylcholine neurotransmitter, biogenic amines, and amino acids. Below we
present a general overview of the analyzed transmitters.

Gamma Amino Butyric Acid (GABA) is the major inhibiting or calming
transmitter in a human organism. The role of GABA is to inhibit or reduce the
activity of the neurons or nerve cells, and the calming effect is achieved by re-
stricting neuroelectric activity [40]. The body relies on GABA to reduce anxiety.
The activity of GABA is increased during sleep, making GABA responsible for
setting the circadian rhythms in humans. Other functions are impacted by
GABA, for example, female hormonal cycles are affected by circadian rhythm.
GABA is prominent in the hippocampus, this part of the brain is responsible for
memory formation, by allowing the brain to reconfigure neural connections [40]
[41]. Excess of GABA may lead to depression or apathy; low levels of GABA are
known to affect sleep. There is also a potential influence of GABA on immunity
and physiology wellness [42].

Glutamate is an excitatory neurotransmitter that enhances signal transduc-
tion; it is tied to learning and memorys; it is also one of the most common neuro-
transmitters: there is more glutamate in the brain than any other amino acid.
Tissue extracted from the brain contains 5 - 15 mmol glutamate per kg [43].
Glutamate is not only involved in cognitive functions, but also learning function.
Being an amino acid, it has a role in metabolic function and ammonia detoxifi-
cation. Traumatic brain injury or stroke may create physical damage which in
turn causes glutamate to bring hyper excitation and thereby killing neurons, thus
resulting in brain damage [44].

Norepinephrine assists the body to go into “high alert” and is responsible for
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increasing heart rate and blood pressure. Norepinephrine can activate not only
pre but post synaptic adrenergic receptors. Norepinephrine is released in the
brain as the locus coeruleus is stimulated and action potential occurs. It is also
important for the long-term memory by influencing surges in specific neural
circuits. When norepinephrine binds to a receptor and stimulates a nerve to re-
spond, it works as a neurotransmitter. When it is originated in the adrenal me-
dulla as a product of dopamine, it works as a hormone (Epinephrine and Nore-

pinephrine, https://www.boundless.com/blog/biology/).

Epinephrine is another flight/fight hormone released when the body is under
extreme stress. It is closely related to norepinephrine since it is synthesized from
norepinephrine in the adrenal medulla. Norepinephrine and epinephrine act on
beta and alpha receptors, the difference is that norepinephrine is primarily fo-
cused on alpha receptors, whereas epinephrine stimulates all three beta receptors
as well as alpha receptor.

Dopamine is the precursor molecule to both norepinephrine and epinephrine
in the catecholamine synthesis pathway. This important neurotransmitter is
produced several areas of the brain. The midbrain is host to the substantia nigra,
which is a part of the basal ganglia and plays an important role in the reward
system, voluntary motor movements, cognition and emotions. High levels of
neuromelanin in dopaminergic neurons make substantia nigra appear darker
than surrounding areas [45]. One function of dopamine is movement; the cau-
date and putamen create the striatum, which is a bundle of dopaminergic neu-
rons that form the nigrostriatal pathway considered a facilitator of movement.
The second function is that of the reward system, which originates in the ventral
tegmental area of the brain. Wolfram Schultz’s 1990 experiment demonstrated
that dopamine release was associated more with unpredictability rather than
with mere experience or a reward system. There are two main metabolites of
dopamine: Norepinephrine and DOPAC, which is correlated with oxidative
stress.

Serotonin (produced in the enteric nervous system of the gastrointestinal tract
and in the central nervous system) has many important roles in overall health
and wellbeing. It is a chemical product of nerve cells and serves in the modula-
tion of glutamate excitation through voltage potential regulation. Serotonin is a
metabolite of 5-HTP; up to 90% of serotonin is produced in the gastrointestinal
tract, although it is also found in platelets and throughout the central nervous
system. Serotonin is involved with smooth muscle contraction, regulating cyclic
body processes and nerval impulse transmission. Most agree serotonin is the
primary neurotransmitter for mood regulation [46]. Serotonin must originate in
the brain if it is to be utilized by the brain. It is widespread in its roles and influ-
ences mood, digestion, ambition, social behavior, memory and sexual function.
Serotonergic hypo function has been demonstrated to be a neurochemical trait
associated with or precursor to impulsivity and aggression [46]. Serofonin also
acts as a precursor to melatonin, which plays a major role in the body’s circadian

rhythm and sleep cycles. Both dopamine and serotonin have a close relationship
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in mood, anxiety, and aggression. The inhibitory and excitatory relationship
between these two neurotransmitters has been the subject of numerous studies
[46] [47] [48]. The main metabolite of serofonin is 5- HIAA. In our study, we
analyzed 5- HIAA to obtain insight into the production of serotonin and the po-
tential absorption concerns due to the tryptophan metabolites.

Taurine is a trophic factor and assists in the survival of synaptic neurons.
Taurine is a neuromodulator and is protective against glutamate-induced exci-
totoxicity through limiting increase of intracellular calcium levels. This is
achieved by shifting the ratio of BCL-2 and BAD ratio in favor of cell survival
and reducing endoplasmic reticulum stress. 7aurine plays an integral part in
regulation of the amount of sensory information received by the cortex. Taurine
is partly responsible for helping the brain to turn off at night by activating
GABA, it is stopping the thalamus (processing input from the senses) from
waking up a sleeping person [49] [50]. Taurine is also involved in maintaining
metabolic homeostasis in the body by reducing blood glucose levels and helps
restore insulin sensitivity. Studies have demonstrated that faurine can reverse
tinnitus, since many issues with hearing are a result of nerve cell communication
with the brain as opposed to mechanical issues. Taurine assists in calcium resto-
ration and control of auditory cells. Taurine is also involved in cortisol elimina-
tion, therefore mitigating stress responses within the body [49] [51] [52].

Histamine has many physiological roles within the body, one of which is the
ability to increase excitability of the central nervous system. Studies have dem-
onstrated that Aistamine can be a regulator of “whole brain” activity. Studies
have also confirmed the potential of Aistamine to assist in mediation of alertness
and electrographic arousal [53] [54] [55]. The hypothalamus’s ventral preoptic
center assists in turning off histaminergic tuberomammillary cells which con-
nects to the sleep/wake cycle resulting in diurnal changes in brain function.
Many functions of the hypothalamus are regulated by Aistamine. Vasopressin is
physiologically regulated by histaminergic neurons [54] [55]. Additional studies
demonstrate the potential of Aistamine for regulating levels of ACTH, prolactin,
and oxytocin [55].

Glycine is another inflammation regulator; it plays an important role in over-
all health and wellness of the body. Glycine can be produced by the liver in li-
mited amounts and is used for detoxification. Glycine helps with synthesis of
bile acid, amino acids, and assists in the building of DNA, RNA and protein. By
being involved in the manufacturing of immune-related hormones, it also plays
a role in immunological function. Glycine is found in the spinal cord, brain
stem, retina, and throughout the central nervous system. It acts on inflammatory
cells such as macrophages to suppress activation of transcription factors and the
formation of free radicals and inflammatory cytokines. Glycine is not just an an-
ti-inflammatory agent, but also an immunomodulator and cytoprotective agent
[56]. Excessive amounts of glycine can lead to decreased energy, anxiousness,
sleep difficulties, as well as immune dysregulation and digestive stress.

PEA (phenylethylamine) is an excitatory neurotransmitter that assists in
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modulation of action potentials to enhance glutamate activity and neurotrans-
mitter firing. It has been demonstrated that amongst the ADHD population
there were consistently lower levels of PEA and PEA metabolites [57]. PEA has a
tremendous impact on overall body alertness and physiological performance.
Emotions are regulated in limbic region and having a very high concentration of
PEA makes an impact on motivation, emotions and socialization. Because it is
an endogenous stimulant, PEA enhances dopamine, norepinephrine and seroto-
nin. PEA causes fast impulse-mediated release of catecholamines (dopamine and
epinephrine) and serotonin in the brain, resulting in rapid improvement of cog-
nitive performance, attention, awareness, pleasure, libido, and overall sense of
wellbeing [58]. Furthermore, increase in PEA improves alertness and higher
cognitive functioning [48]. PEA can increase catecholamine levels and block
re-uptake of dopamine, norepinephrine, and serotonin. This can bring restora-
tion of energy as well as mood elevation. However, too much PEA can lead to
anxiety. Studies demonstrate that those with ADHD will show either low or high
levels of PEA. High levels can also be associated with anxiety, insomnia and
mind racing [57] [59].

2. Materials and Method
2.1. Demographic Data

Two basic cohorts of individuals were involved in present research—the Study
Group (n = 80), and the Control Group (n = 117). The Study Group was divided
into four main demographics: Study Group 1—developmental disorders; Study
Group 2—cerebral palsy, TBI, ABI, and seizures; Study Group 3—ADD and
ADHD, and Study Group 4—anxiety disorders. The detailed description of the
study groups is given below in the table.

Study Group composition (n = 80). The study group was composed of indi-
viduals with different diagnosed disorders:

1) Study Group 1: Developmental disorders (n = 45) were diagnosed with
one or more of the following developmental disorders: Autism spectrum disord-
er (n = 21), such as Asperger’s, Pervasive Developmental Disorder—Not Other-
wise Specified (PDD NOS), CHARGE syndrome (n = 5) (abbreviations of
symptoms: Coloboma, Heart defect, Atresia choanae, Restricted growth and de-
velopment, Genital abnormality, Ear abnormality), Down syndrome (8), and
general developmental delay (11). Eight subjects were taking medication or sup-
plementation at the time of sample submission. All participants were between
the ages of 3 and 26 years (mean age 12 + 6 years) measured a BMI of between
15 and 23 (mean BMI 18 + 3 BMI). 15.6% were female, 84.4% male. All 45 sub-
jects underwent the MNRI therapy program.

2) Study Group 2: Cerebral Palsy, TBI, ABI and seizures s (n = 14) were di-
agnosed with one or more of the following neurological disorders: Cerebral palsy
(n =5), TBI and ABI (n = 4), seizures and Tourette’s (n = 5). Six subjects were

taking medication or supplementation at the time of sample submission. The
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participants were between the ages of 4 and 48 years (mean age 12 * 13 years)
measuring a BMI between 13 and 21 (mean BMI 16 + 3 BMI). 35.7% of subjects
were female and 64.3% male. All 14 subjects underwent the MNRI therapy pro-
gram.

3) Study Group 3: ADD and ADHD (n = 11) were diagnosed with either At-
tention-deficit disorder (n = 7) or Attention-deficit/hyperactivity disorder (n =
3). Three subjects were taking medication or supplementation at the time of
sample submission. All participants were between the ages of 8 and 16 years
(mean age 11 * 3 years) measuring a BMI between 14 and 23 (mean BMI 18 + 3
BMI). 27.3% of subjects were female and 72.7% male. All 14 subjects underwent
the MNRI therapy program.

4) Study Group 4: Anxiety disorders (n = 10) were diagnosed with one or
more of the following anxiety disorders: Anxiety (n = 3), OCD (3), and PTSD (n
= 4). None of these subjects were taking medication or supplementation at the
time of sample submission. Participants all were between the ages of 7 and 51
years (mean age 19 * 18 years) with measured BMI between 17 and 35 (mean
BMI 21 £ 6 BMI). 70% of the subjects were female and 30% male. All 10 subjects
underwent the MNRI therapy program.

Healthy Control Group Composition:

Control subjects (11 = 117) were recruited from general healthy population of
both genders. At the time of sample submissions, the healthy control subjects
did not have any inflammatory diseases or disorders, and have been confirmed
to have no allergies, arthritis, asthma, cardiovascular disease, fibromyalgia, high
blood pressure, thyroid disorder, type I and II diabetes, celiac disease, irritable
bowel syndrome, Crohn’s disease, Lyme disease, and bacterial, viral, or fungal
infections. The control group did not have the following complaints and mental
disorders: attention-deficit/hyperactivity disorder, anxiety, autism and Asperg-
er’s syndrome, Alzheimer’s disease, chronic migraines, depression, insomnia,
obsessive compulsive disorder, or Parkinson’s disease. None of the individuals in
the control group were taking medications or supplements at the time of sample
submission. All subjects were between the ages of 6 and 25 years (mean age 18 +
5 years), with BMI between 12 and 30 (mean BMI 21 + 4 BMI). 48% of the sub-

jects were female, 52% were male.

2.2. Analysis of Neurotransmitters

The urine test panel for study included 12 neurotransmitters applied to Study (n
= 80) and Control (n = 117) groups. The urine collection was performed on the
first day of the conference and again at the last day of the conference, urine col-
lection was per manufacturer’s specifications. The urinalysis test utilized was the
#9123 extended panel, testing twelve neurotransmitters, particularly: epineph-
rine, norepinephrine, dopamine, 3, 4-dihydroxyphenylacetic acid (DOPAC), se-
rotonin, 5-HIAA, glycine, taurine, GABA, glutamate, PEA, and histamine.

Prior to the sample collection, the participants were ordered to fast for 8 hours
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and abstain from tobacco, avoid strenuous workouts, and not take supplements
or medications (unless instructed otherwise by a physician). The urine collected
was the second urine of the day collected 2 hours following wake up while still
fasting. Two 5 ml tubes were collected to accommodate the volume needs. One
vial contained a stabilizer as specified to maintain the integrity of the sample.
The samples were kept refrigerated until processed in the reference lab.

Urinary samples were processed blindly by a CLIA accredited reference la-
boratory, Pharmasan Labs (Osceola, WI) to quantitatively measure twelve uri-
nary neurotransmitters: epinephrine (1), norepinephrine (2), dopamine (3),
DOPAC (4), serotonin (5), 5-HIAA (6), glycine (7), taurine (8), GABA (9),
glutamate (10), PEA (11), and histamine (12). The reference laboratory-gene-
rated participant reports and provided external control data (n = 117) with a
comparative statistical analysis between control and study participants. In
short, descriptive statistics of mean, standard deviation (SD), and Cohen’s d
(d) effect size were calculated in Excel (Office 2013 v15, Microsoft, Redmond,
WA). The effect size for each parameter between groups was assessed by cal-
culating Cohen’s d. A d value between + [0.2 - 0.5] is a small effect, + [0.5 -
0.8] a medium effect, and a value greater than +0.8 or less than —0.8 is a large
effect. An ANOVA was performed using GraphPad Prism (v7, GraphPad
Software, San Diego, CA) employing the Holm-Sidak’s multiple comparison
model to calculate the statistical significance (p value, @ = 0.05) between con-

trol and sample for each group.

2.3. The MNRI Reflex Integration Therapy Modality

Each session was focused on a process of neurodevelopment called reflex inte-
gration session or module. The MNRI process included the following MNRI
modules:

1) Reflex Repatterning—focuses on paving and improving the connectivity
between the sensory and motor neurons in a reflex circuit [6] [7] that influence
the sensory-motor milestones, motor programming, planning and control, and
also cognitive skills [9] [20] [21].

2) Neuro-Structural Reflex and Immune System Integration—focuses on im-
proving the functions of reflexes responsible for postural control, spine flexibili-
ty, abdomen, and neck and limbs musculature tone regulation, release of core
tendon guard creating positive protection and the feeling of being secure, and
immune system, creating the immunomodulatory effect aimed at improvement
of functions of the T-1 immunity, cytokinesis, CD-4, CD-8 and other immune
cells functions, anti-inflammatory effect, regulation of immunoglobulins (IgE,
IgG and other) [13] [14] [15].

3) Neuro-Tactile Integration—focuses on the regulation and normalization of
tactile sensitivity (hyper- or hypo-), coordination and integration of receptors,
skin dermatomes, and overall peripheral and central nervous system for support
of reflex repatterning and integration [21].

4) Archetype Movements Integration—focuses on the enhancement of the
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primary biomechanics of motor patterns (extension, flexion, rotation, stret-
ching-compression, and other) giving support for structural aspect of numerous
reflex patterns, development of automatic and consciously learned motor abili-
ties and skills; also postural and motor control, with secondary improvement of
the speed of perception, focusing, and memory, in sensory-motor integration,
and cognitive functions [60].

5) Breathing Reflex Integration—focuses on the regulation and normalization
of breathing reflex patterns, and the residuum volume of the lungs for normal
breathing and creating sufficient protection and survival [61].

6) Stress and Traumatic Stress Release—focuses on reflex patterns that can
impact the HPA stress-axis for letting go past negative stress and trauma, for
trauma normalization by activation of stress hormones and neurotransmitters
regulation [9] [16].

7) Proprioceptive-Cognitive Integration—focuses on improving propriocep-
tive-vestibular (balance) system-related reflexes for support of postural and mo-
tor control, with secondary improvement in motor-cognitive functions.

8) Oral-Motor/Visual-Auditory Reflexes Integration—focuses on improving
oral-motor, articulation and speech abilities, as well as visual and auditory func-
tions [17].

The basic goal of the MNRI module is to utilize reflex patterns for improve-
ments of daily functioning of individuals with challenges of their sensory-motor
integration, stress and immune system resilience, physical wellness, behavioral
and emotional regulation, and cognitive skills. Usual duration of a Family Con-
ference is eight days. The study participants receive six 50-minute sessions of

MNRI therapy programs daily.

3. Results

The baseline data on analysis of neurotransmitters markers for individuals with
global developmental disorders (Group 1), cerebral palsy, TBI, and seizures
(Group 2), ADD and ADHD (Group 3), and anxiety disorders (Group 4) are
presented in Table 2. The effect size was assessed using Cohen’s d'(see Methods)
to determine the change in neurotransmitter levels between pre- and post-

treatment intervention.

3.1. Study Group 1

Study Group 1—developmental disorders (n = 45): 5-HIAA had a 0.0 effect.
DOPAC had —0.4. Dopamine had —0.2. Epinephrine had 0.2. GABA had -0.1.
Glutamate had —0.1. Glycine had —0.3. Histamine had 0.0. Norepinephrine had
—0.2. PEA had -0.3. Serofonin had —0.3. Taurine had —0.3. All results are in the
category of small effects (see Table 1, Table 2 and Figure 1).

3.2. Study Group 2

Study Group 2—cerebral palsy, TBI, ABI and seizures (n = 14): 5-HIAA had 0.2
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Figure 1. (a)-(d) Changes in neurotransmitters in Study Group 1—global developmental
disorders (n = 45) after the MNRI program.
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Table 1. Demographic data of individuals in study groups (80) and control group (117).

Study Groups (n = 80)

Control
Average Age 3-26 Group
Average Mean Age 12+6 (n=117)
Group 1 Group 2 Group 3 Group 4
N 45 14 11 10 117

Developmental disorders: ~ Cerebral Palsy, TBI, ABI and seizures ADD and ADHD Anxiety Disorders Neurotypical

ASD (n =21), .
Diagnosis CHARGE (n = 5) Cerebral Palsy (n=5), ADD (n=7) Anxiety (n = 3),
TBI/ABI (n=4), OCD (3) Healthy
Down synd. (8) Seizures & Tourette’s (n = 5) ADHD (n=3) PTSD (n=4)
General devel. delay (11) v v B e
Age (y.o.) 3-26 4-48 8-16 7 -51 6-25
Mean Age (y.0.) 12+6 12+13 11+3 19+18 18+5
BMI 15 and 23 13-21 14-23 17 - 35 12 - 30
Mean BMI 18+3 163 18+3 21+6 21+4
Female 15.6% 35.7% 27.3% 70% 48%
Male 84.4% 64.3% 72.7% 30% 52%

Table 2. The baseline data on neurotransmitters markers for individuals with global developmental disorders (Study Group 1),
cerebral palsy, TBI, and seizures (Study Group 2), ADD and ADHD (Study Group 3), and anxiety disorders (Study Group 4).

$Z £ 5 § % £ § ¢ § 5 £ E £ § £ &€ 3
B a g & 0 & ] & a g,* 5 g @ 9 K
M Z o

N 22 26 66 65 62 86 47 68 46 89 62 27 90 8 7 27

25th % 9 16 1217 372 113 1 3 14 590 17 14 23 28 29 81 9 20 169

_E‘ Median 18 21 1545 451 138 2 4 20 876 23 18 27 37 37 103 10 23 274

g 75th % 25 28 2237 540 177 2 5 26 1414 30 28 37 44 48 129 12 29 410

Mean 1731 469 151 2 4 21 1005 24 21 31 38 38 109 11 25 291

SD 641 131 55 1 1 10 552 9 11 13 15 13 38 2 7 168

N 45 45 44 44 45 45 45 45 19 45 45 19 45 18 19 45

g 25th % 3 14 4188 578 217 2 8 25 1154 29 16 35 46 41 150 8 19 198

E Median 10 16 6154 798 374 3 10 51 1612 48 22 54 74 52 262 15 28 369

E 75th% 23 20 9297 1177 513 7 12 75 2215 69 35 79 101 59 339 27 46 644
[

é Mean 8099 1110 367 7 11 63 1980 58 28 61 80 51 297 20 32 533

.§ SD 6579 968 171 9 6 49 1275 45 19 36 46 17 232 17 18 546
>

8 pValue 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.083 0.000 0.000 0.006 0.000 0.137 0.332 0.028

Cohen’s 1.2 0.8 1.9 0.9 1.7 1.4 1.0 1.2 0.5 1.3 1.3 0.9 1.4 0.7 04 0.5
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Continued

N 14 13 13 12 14 14 14 14 9 14 14 9 14 9 9 14

25th % 4 13 9200 667 394 2 13 77 1968 43 23 47 55 63 172 16 41 195

§ Median 7 15 11027 826 408 3 16 89 2775 60 28 69 66 74 241 21 61 850
g 75th % 39 20 18058 1726 522 5 20 118 5168 80 38 77 84 8 292 24 69 1531
‘i Mean 14508 1216 484 4 18 114 3714 71 29 81 86 74 259 20 61 1093

2

E SD 8444 858 242 2 8 73 2456 44 9 48 65 17 118 9 30 1130
p Value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.054 0.000 0.000 0.000 0.000 0.011 0.008 0.001

Cohen’s 2.4 1.5 3.1 2.0 3.6 3.3 2.2 2.4 0.7 2.4 16 26 27 14 16 12

N 11 11 11 11 11 11 11 11 7 11 11 7 11 6 6 11

25th% 7 14 4535 640 288 2 7 29 1620 37 19 42 48 44 152 7 24 261

A Median 11 17 6366 774 343 3 8 51 2122 54 25 53 63 55 216 14 30 291
E 75th% 16 22 9434 1031 491 4 18 103 3144 72 32 80 77 58 319 21 38 449
§ Mean 7298 1032 403 3 12 69 2696 59 25 68 70 50 247 14 30 367
< SD 3482 743 188 2 7 56 1826 39 9 47 28 12 106 8 10 252
p Value 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.338 0.000 0.000 0.033 0.000 0.353 0.382 0.285

Cohen’s 27 14 29 1.7 26 23 1.8 22 04 19 18 09 28 05 05 04

N 10 10 10 10 10 10 10 10 3 10 10 3 10 3 3 10

25th % 7 17 3802 528 224 2 5 29 922 26 24 43 37 48 128 14 17 73

§ Median 8 19 4508 795 383 3 7 54 1497 30 30 45 45 54 205 14 25 153
_é 75th % 48 31 6920 982 477 4 12 58 2153 33 36 64 84 61 243 16 25 375
% Mean 5286 951 374 5 11 49 1619 33 30 52 60 55 204 15 20 226
E SD 2219 744 161 6 10 22 890 15 12 22 34 13 90 2 9 182
p Value 0.000 0.003 0.000 0.000 0.000 0.000 0.006 0.010 0.187 0.000 0.001 0.037 0.000 0.019 0.374 0.318

Cohen’s 2.7 1.2 2.9 1.7 1.7 2.4 1.0 0.9 0.8 1.5 1.2 1.3 21 19 -06 -0.4

effect. DOPAC had 0.3. Dopamine had 0.4. Epinephrine had —-0.1. GABA had
0.1. Glutamate had 0.2. Glycine had —0.3. Histamine had 0.5. Norepinephrine
had —0.2. PEA had 0.3. Serotonin had 0.5. Taurine had 0.1. All results are in the
category of small effects, except for Aistamine and serotonin which also fell into

the lower tier of medium effect size (see Table 2, Table 3 and Figure 2).

3.3. Study Group 3

Study Group 3—ADD/ADHD (n = 11): 5- HIAA had —0.4 effect. DOPAC had
0.8. Dopamine had 0.1. Epinephrine had —0.7. GABA had —0.2. Glutamate had
—0.5. Glycinehad —0.5. Histamine had —0.6. Norepinephrinehad —0.2. PEA had
—0.5. Serotonin had 0.1. Taurine had —0.9. The results in this specific category
range from small to large effects (see Table 2, Table 4 and Figure 3).

Glutamate (0.5 medium effect). It is known that glutamate is an excitatory

neurotransmitter that can be primarily associated with symptoms of aggression
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Figure 2. (a)-(d) Changes in neurotransmitters in Study Group 2—cerebral palsy, TBJ
and seizures (Study Group 2; n = 14) after the MNRI program.
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Figure 3. (a)-(d) Changes in neurotransmitters
(Study Group 3; n = 11) after the MNRI program.
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Table 3. The baseline data on neurotransmitters markers for individuals with cerebral palsy, TBI, and seizures (Study Group 2;
n=14).

3 ] et
< Q g E 2 (%) g i ..::': g 5 [
s f § £ & § £ £ 2 &% 2 ¢ § & & £
T g & ¢ s & = g &8 £ B £ s 4 3 3
9 a o g o = @ 2 8 & g S LI
AE S = £ 3 5
M Z o
N 7 7 7 6 7 7 7 7 6 7 6 6 7 6 6 7
P
Tre Mean 11821 893 413 4 16 108 3143 74 27 70 86 70 291 20 63 1135
X
SD 8794 667 333 2 8 99 2922 46 10 58 29 15 156 10 34 1302
N 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
Post
T Mean 13636 1065 524 4 17 131 2563 111 25 63 95 63 387 20 50 1281
X
SD 8297 429 278 1 8 98 1032 94 7 9 43 17 228 12 21 1241
g Healthy
5 E Controls <0.0001 0.0147 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 0.3762 <0.0001 <0.0001 <0.0001 <0.0001 0.15550.0215 0.0251
CZD é vs. Pre Tx
< Q
:.% Healthy
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H  Ppost Tx
Cohen’s &
0.2 0.3 0.4 -0.1 0.1 0.2 -0.3 0.5 -03 -0.2 0.3 -0.5 0.5 0.0 -0.5 0.1
Pre v Post Tx
Table 4. The baseline data on neurotransmitters markers for individuals with ADD and ADHD (Study Group 3; n=11).
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in ADD/ADHD patients [44] The pre-mean score was 58 with standard devia-
tion was 58. The post mean score was 36 with standard deviation of 21 (see Ta-
ble 2, Table 4, and Figure 3). It received a p value of 0.0078 which is statistically
significant and represents that there is less than 1% chance this finding was due
to random chance.

Histamine (—0.6 medium effect) acts as an excitatory neurotransmitter and
also serves an important role in the body’s immune response. Elevated levels are
commonly associated with fatigue, sensitivities, and immune stress. Histamine
had a pre-mean score of 57 with standard deviation of 41. The post mean score
was 38 with standard deviation of 17. Histamine received a p value of 0.0365,
meaning that there is less than 4% probability that the difference in outcomes
would be observed if the intervention had no benefit (see Table 2, Table 4, and
Figure 3).

Taurine (—0.9 large effect). Taurineis a calming amino acid and can act as an
agonist for both glycine and GABA. Elevated levels can be associated with
symptoms of excessive energy, anxiousness, sleep difficulties, and oxidative
stress [51] [62]. Taurine had a pre-mean score of 648 with standard deviation of
440. The post-mean score was 357 with standard deviation 170. The p value was

statistically significant at 0.0407.

3.4. Study Group 4

Study Group 4—anxiety disorders (2 = 10): 5-HIAA had —0.1 effect. DOPAC
had —-0.2. Dopamine had 0.0. Epinephrine had 0.0. GABA had —-0.2. Glutamate
had —-0.1. Glycine had 0.0. Histamine had —0.5. Norepinephrine had 0.0. PEA
had —0.3. Serotonin had 0.1. Taurine had —0.9. This group also had a range of
results from small to large effects (see Table 2, Table 5, and Figure 4).

Taurine had a —0.9 change which would indicate a large Cohen’s effect [51]
[52] [63]. Taurine pre-mean score was 604 with standard deviation of 535. The
post treatment mean was 230 with standard deviation of 190. The p value was
0.0153 which would translate into a 2% probability that our findings were due to
chance (see Table 2, Table 5, and Figure 4).

4. Discussion

Our study demonstrated the impact on the neurological system from the MNRI
treatment. The tested neurotransmitters are chemical messengers in our brain
and body, delivering signals from one synapse to another. To ensure proper
transmission from the presynaptic cell to the receptors of the postsynaptic cell
the neurotransmitters must have appropriate genetic and chemical structure [29]
[64]. Neurotransmitters participating in inhibitory or excitatory synapses deter-
mine functional properties of the underlying circuit. Depending on the specific
pair of neurotransmitters and corresponding receptors, qualitative and quantita-
tive features of the synapse vary due to the distinct kinetics and signaling cas-
cades imprinted in the identity of the synaptic partners [64] [65]. This mechan-
ism is determined by function of sensory neurons and, on other side, defines
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Figure 4. (a)-(d) Changes in neurotransmitters in Study Group 4—anxiety disorders
(Study Group 4; n = 10) after the MNRI program.
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Table 5. The baseline data on neurotransmitters markers for individuals with anxiety disorders (Study Group 4; n = 10).
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characteristics of the processing of the input on level of neurotransmitter speci-
fication [29] [66] [67].

We have tested the following neurotransmitters: epinephrine (1), norepineph-
rine (2), dopamine (3), DOPAC (4), serotonin (5), 5-HIAA (6), glycine (7), tau-
rine (8), GABA (9), glutamate (10), PEA (11), and histamine (12). Below the in-
terpretation of neurotransmitter levels in pre- and post-intervention MRNI
therapy for all study group (n = 80) individually compared to the Healthy Con-
trol group (n = 117) is presented.

4.1. Study Group 1

Study Group 1 consisted of participants with developmental disorders (n = 45).
The results of the neurotransmitters analysis show improvement in levels of the
DOPAC, dopamine, norepinephrine, PEA, serotonin, and taurine, all having a
0.2 - 0.3 impact, which would categorize as a small effect according to Cohen’s
method (see Table 1, Table 2 and Figure 1). This effect of reduction in excita-
tory neurotransmitter levels results in a decrease of inflammation in the neuro-
logical system, as well the reduction of neurodegenerative tendencies and posi-
tive tendency of restoration of nerve cell, which is similar to the findings of other
authors [68] [69]. For instance, if serotonin as one of the modulators for gluta-

mate causes significantly high level of glutamate, this could result in nerve dam-
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age or its death [70] [71]. There is also a known widespread negative effect when
it concerns serotoninlevel increase influencing mood, digestion, ambition, social
behavior, and memory [70] [72]. In the limbic region high concentrations and
levels of PEA can lead to anxiety, and lower levels may lead to depression, focus
issues, and lack of ability to think clearly. This imbalance may have a profound
impact on also social interactions [73].

We found a small effect size increase in Epinephrine (see Table 1, Table 2 and
Figure 1). The overall down regulation of the excitatory neurotransmitters is
consistent with the current literature [68] [69] regarding MNRI as a novel the-
rapeutic technique for optimizing homeostasis in individuals with upregulated
or hypersensitive neurological systems.

The post-MNRI results in participants in this group show tendency for regu-
lation of neurotransmitters affecting the normalization of excitation and inhibi-
tion processes of the nerve system, for restoration of the nerve cells and ho-
meostasis overall, also seen in clinical observations of improved motor activity,
postural control, behavioral and emotional regulation, positive changes in cog-
nitive processes—attention, memory and speed of thinking (see Table 1, Table 2

and Figure 1).

4.2. Study Group 2

Study Group 2 consisted of participants diagnosed with Cerebral Palsy, TBI, ABI
and seizures (n = 14). Small effect increases were measured in 5-HIAA, DOPAC,
Dopamine, Glutamate, Norepinephrine, Histamine, PEA, and Serotonin levels.
The impact of the MNRI intervention in this group was seen, particularly, in
glycine and norepinephrine, at a 0.2 - 0.3 effect, which would categorize as a
small effect according to Cohen’s method (see Table 1, Table 6 and Figure 2).
Glycine plays a role with the inflammatory response and immune response of
the organism [74]. This outcome can be estimated as significant as the impact of
glycine due to its function to act as an immunomodulator and being cytoprotec-
tive [74]. The effect of the MNRI therapy is found in the improvement of the
cytokinesis processes corresponding to immune studies done in MNRI in
2008-2016 [13] [19] [75]. Norepinephrine is a part of the sympathetic response,
so a reduction as our study demonstrates can be considered as an impacting
change in the body’s physical response to stress, which is coherent to other re-
searches in the area of this neurotransmitter [76]. Subsequently, changes in Ais-
tamine considered to be a “powerful” regulator of “whole brain” activity and
many hypothalamic functions [54] [77] [78] also can be interpreted as a factor
for higher integrative brain functions, improvement in brain connectivity and
neuroplasticity, novelty-induced attention and arousal.

Similar data also was found in some studies of this neurotransmitter as deci-
sive for brain development and basis for major adaptation to changing environ-
ments by comparing news with the remembrance of things past, also for physi-

ology of danger recognition, and survival [78].
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Table 6. The baseline data on neurotransmitters markers for individuals with global developmental disorders (Study Group 1; n=

45).
p; g -]
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[}} S QL QL < - o (sl
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T (=) <4 S o __!3 ] 2 E & g '\Na w w 2
A B © CE - E ©
M Z o4
N 16 16 16 16 16 16 16 16 9 16 15 9 16 9 9 15
P
Tre Mean 8136 1173 365 5 9 57 1984 51 23 57 72 53 335 18 37 446
x
SD 6730 1088 161 6 3 36 1445 20 10 32 40 15 301 13 21 310
N 16 16 16 16 16 16 16 16 8 16 16 8 16 8 8 16
Post
T Mean 7953 880 340 6 9 53 1671 52 24 50 59 55 259 13 33 366
x
SD 4333 420 173 8 4 34 914 37 9 26 40 14 126 8 15 272
o  Healthy
< g Controls <0.0001 0.0147 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 0.3762 <0.0001 <0.0001 <0.0001 <0.0001 0.1555 0.0215 0.0251
S s
3 g s Pre Tx
£
io Healthy
g % Controls <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 0.0029 <0.0001 0.6507 0.0001 <0.0001 0.0005 <0.0001 0.1298 0.13 0.0075
— 5 vs. Post Tx
ER
IS E‘ Pre Tx
QE VS. 0.2847 0.6103 0.2569 0.8521 0.9386 0.4518 0.595 0.0628 0.9144 0.8087 0.6677 0.5779 0.0522 0.9998 0.579 0.9261
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0.0 -0.4 -0.2 0.2 -0.1 -0.1 -0.3 0.0 0.1 -0.2 -0.3 0.1 -0.3 -04 -02 -03
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The data on regulating effect of the norepinephrine after the MNRI treatment
was noted in reduction of negative chronic stress and clinically seen improve-
ments in muscle tone regulation and in decrease of motor rigidity and pathology
in reflex patterns (see Table 1, Table 6 and Figure 2). Clinical observation has
also demonstrated regulatory effect of norepinephrine on mood, motivation for
rehabilitation and more mobility and flexibility, better posture control and mo-
tor coordination. A significant reduction of seizure episodes during and after the
MNRI intervention also took place, which corresponds to studies of the effects of
this neurotransmitter on improvements on this health condition by other au-
thors [79].

4.3. Study Group 3

Study Group 3 consisted of participants diagnosed with ADD/ADHD (n = 11).
The neurotransmitters post-tests after the MNRI intervention found large effect
of decrease in taurine, medium effect decreases were found in epinephrine, gfu-
tamate, glycine, histamine and PEA. Small effect decreases were found in
5-HIAA, norepinephrine, and GABA. A medium effect increase was found in
DOPAC levels (see Table 1, Table 3 and Figure 3). Interesting that our findings

in this study group are more closely aligned to the overall down regulatory neu-
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rotransmitter levels of that in Study Group 1 (developmental disorders). The
Cohen’s effect sizes were much larger in Study Group 3 (see Table 1, Table 3
and Figure 3). As before mentioned, these neurotransmitters can have an im-
pact of increasing immune response and inflammation in the body resulting in a
reduction of improper excitability in the physiological system. This result is sim-
ilar to those that are described in studies carried by other authors [72] [73] [74]
As before mentioned in Study Group 1, theoretically regulation for PEA could

reduce symptoms of anxiety [73]. We can conclude that the MNRI treatment
intervention had more profound neurophysiolocial changes in this subpopula-
tion of patients. Clinical observations show that the participants of this Study
Group 3 demonstrated remarkably improved ability to focus, enhanced memory,
improved visual-auditory processing, and more readily self-regulate reactivity
and emotional responses. Administration of standardized behavioral and symp-
tom assessment tools at school and home would be useful to further detect the
potential correlation between the treatment intervention, neurotransmitter level
changes, and behavioral and ADD/ADHD symptom changes. MNRI therapy
may be considered as an evident informed manual therapy intervention for
those suffering from ADD/ADHD.

4.4. Study Group 4

Study Group 4 consisted of participants diagnosed with anxiety disorders (n =
10). The post-test of neurotransmitters after the MNRI intervention found large
effect decreases in taurine and medium effect decreases were found in histamine
levels. Small effect decreases were found in DOPAC, GABA, and PEA (see Table
1, Table 4 and Figure 4). This study group had several pre-treatment neuro-
transmitter levels which were closer to those levels of the Healthy Control
Group, thus, we would not expect to detect as many significant effect changes in
these neurotransmitters in participants of this study group. The decrease in tau-
rine and histamine as it is known, is especially beneficial to those patients suf-
fering from anxiety disorders [80]. Histamine is believed to be a major neuroex-
citation regulator and a significant decrease in levels of it would theoretically
reduce excitability of the central nervous system [71] [79]. The impact of taurine
in the cortex is significant as it plays a role in how much sensory information the
brain receives [80] [81]. Thus, decreases in these particular neurotransmitters
will give neurological homeostasis and thereby reduction in anxiety and im-
proved quality of life in individuals with anxiety who undergo the MNRI treat-
ment. The long-term work with post-trauma individuals shows highly signifi-
cant results [16] [24] [81].

Small effect decreases were found in PEA, DOPAC and GABA.

High levels of PEA, as known, are associated with anxiety, insomnia and mind
racing [57] [59]. Thus, small effect decreases in PEA after the MNRI therapies
can explain the observed easier regulation of emotions and improvement in be-

havioral control, also increased the ability to calm down and stress resiliency.

DOI: 10.4236/nm.2019.103022

314 Neuroscience & Medicine


https://doi.org/10.4236/nm.2019.103022
https://www.medicalnewstoday.com/kc/serotonin-facts-232248%3c

C.Bell et al.

GABAergic and dopaminergic pathways are balancing excitatory-inhibitory
process and neural network reconfigurations [40] [41] [82]. This explains the
“calming down effect” and reduction of anxiety in participants of this Study
Group. The effect of the DOPAC as a metabolite of dopamine, was in balance
with the PEA metabolites [57] [83] was evidently allowing for rapid improve-
ment of motivation, cognitive performance, ability to enjoy and play, and overall
sense of wellbeing that we were observing in these participants. The normaliza-
tion effect of these neurotransmitter levels lead to the restoration of energy, and
mood elevation also is similarly described by other authors [84].

Overall, the post-MNRI results in participants in this group show tendency for
regulation of the above neurotransmitters (see Tables 1-4, Table 6 and Figures
1-4) resulting in their calming down, decrease of hypervigilance, stress resilience
increase, improvements in behavioral and emotional regulation, positive emo-
tions, and cognitive processes control—attention, thinking, creativity, goal set-

ting and easier decision making.

5. Conclusion

The present findings suggest that the MNRI treatment positively impacts central
nervous, immune, and endocrine systems by regulation of the stress hormones
and neurotransmitters regulation. The results indicate that through treatment
using reflex patterns there is a reduction in the excitability within the nervous
system, and reduction in the inflammatory response. All four study groups
demonstrated positive changes that were generally small scale. The anxiety dis-
orders group showed medium effect in the histamine response, and a large effect
on the neurotransmitter taurine. The ADD/ADHD group had remarkable me-
dium-to-large effects in most neurotransmitters. Neurotransmitter regulation
can influence mood, behavior, focus, and cognitive functions. By regulation of
the neurotransmitters and increasing the neuromodulation effect, the pathway
for neurodevelopment, increase of stress resilience, neuroplasticity and new
learning is facilitated. It is pertinent to note that modulation is achieved without

the use of pharmaceuticals and their attendant risk of side effects.
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