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Abstract
The incidence of Multiple sclerosis disease is rapidly in-
creasing worldwide, for instance, across Asia, the utmost 
growth was confirmed in Japan from 1,000 in 1980 to more 
than 20,000 people in 2019 [1]. The phenomenon of “West-
ernization” in Asian countries which includes a specific 
choice of food and lifestyle was related to the higher preva-
lence of MS in Asia’s population which almost supports new 
findings on the great influence of gut and its microbiota in 
people worldwide. The current conventional therapy helps 
to prolong the periods between attacks and relapses, but in 
fact, does not slow down the disease progression and im-
pact on physical activities which eventually leads to disabili-
ties. The development of a new approach and data is highly 
required with the opportunity to avoid immunity suppression. 
This review article shares information on the complex inte-
grative approach of the management of MS cases with the 
application of immune-modulating peptides, mitochondria 
derived neural peptides, precursor stem cells, active specific 
immunotherapy therapy and diet. The results showed a re-
generation effect, stable prolonged remission, a reversal of 
symptoms, reduction of side effects, high efficacy of reduc-
tion of MS lesions as well as safety of combination (ongoing 
and integrative) approach.

Review Article

Check for
updates

people who live with MS are more than 2.3 million [3], 
a debilitating condition triggered by an autoimmune re-
sponse that causes inflammation damage to nerve cells 
in the central nervous system and currently incurable. 
MS is highly often diagnosed in females than males 
about 2 to 3 times more common in relapsing-remitting 
MS [4]. This phenomenon also shared with several oth-
er autoimmune diseases, like rheumatoid arthritis. MS 
most commonly affects people between the ages of 20 
and 50 years and also might be presented in childhood 
or late middle age [5]. Researchers have found that MS 
affects different age groups differently. For instance, 
people who are diagnosed when they are 50 years or 
older typically have a more progressive disease course. 
MS is determined as a chronic inflammatory disease of 
the brain and spinal cord with focal lymphocytic infil-
tration, which eventually harms myelin sheaths and ax-
ons [6]. Primarily, inflammation is temporal, and remy-
elination happens but is not permanent, and as such, 
the early stages of MS are presented by incidences of 
neurological dysfunction, which is next followed by re-
covery [7]. Anyway, after some time, the pathological 
changes become inevitable and constant by prolifera-
tion microglial activation related to comprehensive and 
chronic neurodegeneration which clinically appear as a 
progressive accumulation of disability [8].

Introduction
Multiple sclerosis (MS) is a continuing disabling dis-

ease of the central nervous system that is prevalent in 
the northern hemisphere [2]. A worldwide number of 
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The diagnosis made after MRI evoked potential test 
and spinal fluid examination and to confirm a diagnosis 
of MS, a person should present signs of disease in dif-
ferent parts of the nervous system and at least two sep-
arate flare-ups. MRI examination demonstrates inflam-
matory lesions and axonal loss. Evoked electrophysio-
logical potentials show the interference of conduction 
in previously myelinated pathways [23]. The analysis 
of cerebrospinal fluid confirms intrathecal synthesis of 
oligoclonal antibody. In individuals with complex genet-
ic-risk profiles, the environmental factors can trigger 
the clinic and evaluation of multiple sclerosis [24,25]. 
Activation of microglia as a consequence of chronic in-
flammation may also activate neurotoxic pathways (e.g. 
production of pro-inflammatory cytokines, proteolytic 
enzymes, reactive oxygen and nitrogen species) that 
induce damage neurons and further progress neuro-
degeneration [26]. During the different MS stages, in-
flammation and neurodegeneration apparently coexist, 
trending more to an inflammatory process in early MS, 
and toward neurodegeneration with disease progres-
sion [27]. Microglia consists of extremely specialized 
cells, that might induce neurotoxic pathways or exert 
stimulation of neuroprotection, reduction of inflamma-
tion, and promotion of repair which mechanisms pre-
dominate will depend on the stage and context of any 
given lesion [28].

Methods
The most approved drugs and medicine using in MS 

patients demonstrated the decrease of the amount of 
new episodes but in fact, did not reverse occurred defi-
cits and as such have a doubtful impact on the long-term 
cumulative disability and MS progression. The preven-
tion of long-term effects continues to be an issue as well 
as medicine for the treatment of progressive MS stag-
es which also have limitations including their efficacy. 
Hence, new, improved disease management is essential 
to effectively treat MS [29]. The most of MS treatments 
are long term firstly suppressing the immune system; 
however, such immune-inhibitors relationship increase 
risks for infectious diseases and cancer [30]. The first 
stem cells transplantation was conducted in 1997 in a 
chronic myelogenous leukemia patient with MS, which 
demonstrated significant improvements in MS brain 
lesions [31]. It was shown that stem cells in patients 
with active MS, decrease progression in about 70% of 
patients, reduce relapses considerably and inhibits in-
flammatory MRI activity [32]. The method includes ob-
servation of MS cases during and after the complex and 
integrative approach on disease management during 
the period of five years on average. Symptomatic ther-
apeutic effects of most paths are considered proven. 
However, it would be advantageous to combine thera-
peutic modalities including immune modulators, neural 
peptides, organ specific cell therapy and diet to observe 
reliably stable results.

The pathogenesis of MS is not well known, and there 
is a multitude of factors that may cause the onset of 
this disease. Genetic factors may play a major role [9], 
whereas other studies have indicated a correlation be-
tween pathogenic infections and the development of 
the disease [10]. Several genetic variations are shared 
within different autoimmune diseases suggesting sev-
eral common pathogeneses [11]. Currently, the most 
widely accepted hypothesis is that MS is an autoim-
mune disease that affects genetically predisposed indi-
viduals afflicted with an environmental pathogen [12]. 
Research results of the last decades indicated that the 
etiology of most autoimmune diseases includes envi-
ronmental features that overlap the genetically efficient 
profiles [13,14]. The location of affected nerve fibers 
plays a major role in the clinical appearance of MS signs 
and symptoms and might differ significantly during the 
course of the disease. It might affect legs and trunk or 
any limb with numbness or weakness, dizziness, spas-
ticity, the vision disappearance (partial or full), tingling 
or pain in parts of your body; electric-shock sensations 
during the neck movements (Lhermitte’s sign), unclear 
speech, fatigue and balance problems, lack of coordina-
tion or unsteady gait, also can be problems with bowel 
and bladder function.

The inflammation during MS attacks destroys a fatty 
substance that protects the nerve fibers, called myelin, 
which causes damage to nerve cells, nerve fibers itself 
and the cells that produce myelin, called oligodendro-
cytes [15]. MS is a highly heterogeneous disease with 
very diverse pathological and clinical manifestations. 
The early stages of MS represent and characterized by 
prevailing of perivascular inflammatory infiltrates typi-
cally in the brain, optic nerve, and spinal cord and con-
sist of lymphocytes (CD4+ and CD8+ T cells as well as 
B cells), monocytes, and macrophages and eventually 
generate plaques [16]. The end-stage of MS differen-
tiated by demyelination, astrogliosis, and neuronal as 
well as axonal degeneration [17,18]. It was confirmed 
that crucial part in all process lead by dendritic cells that 
invade CNS that present antigen a further activate auto-
reactive T cells [19,20]. Furthermore, innate and adap-
tive immunity cells, like CD8+ T cells directly harm axons 
the secretion of granzyme B and perforin [21] as well as 
macrophages might injure CNS by producing toxic mole-
cules like nitric oxide, oxygen radicals and proinflamma-
tory cytokines [22]. The commonly accepted pathologic 
criteria of demyelinating diseases are 1) Demolition of 
the myelin sheaths of nerve fibers with comparative 
sparing of the different components of nervous tissue, 
i.e., of axons, nerve cells, and supporting structures, as 
reflected by a relative lack of Wallerian or secondary de-
generation of fiber tracts; 2) Infiltration of inflammatory 
cells in a perivascular and particularly paravenous dis-
tribution; 3) A spread of lesions that is mainly in white 
matter, either in multiple small disseminated foci or in 
larger foci spreading from one or more centers.
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Results
The therapy intention with disease-modifying agents 

in patients with MS includes shortening of the duration 
of acute exacerbations, decreasing their frequency, and 
providing symptomatic relief [5]. No curative, FDA-ap-
proved therapies for MS are currently available. Symp-
tomatic treatments are aimed at maintaining function 
and improving quality of life [33]. At the present time, 
MS disease has no cure; however, some medications 
are available that can alleviate symptoms and slow dis-
ease progression, decrease the amount of relapses or 
attacks, and to decrease their severity when they do oc-
cur. In order to achieve such results, the medications 
usually prescribed in the form of injections. High doses 
of steroids are used to treat relapses but have tremen-
dous side effects. Multiple numbers of other medica-
tions and lifestyle interventions may be used to help 
manage symptoms such as bladder problems, tiredness, 
pain, depression, anxiety, and stress, but there doesn’t 
impact the actual disease directly. Various rehabilitation 
programs, including physical and occupational therapy, 
are an important part of supporting people living with 
MS.

Immune modulating peptides
Inflammation is invariably present in almost all le-

sion types and disease stages of MS [34]. Nearly the 
majority of current actual MS treatment does not con-
trol specific immune cells which eventually suppress the 
general immune response and cause a lot of negative 
side effects opportunistic pathogens. Therefore the im-
mune-modulating agents are required in such state to 
regulate myelin-reactive immune response and defend 
against other infections and foreign invaders. The na-
no-size peptides with short chains of 20 or less amino 
acids become the valuable specific modulators of pro-
tein-mediated signaling of the immune system. The ef-
fect of nano-sized immune-modulating peptides based 
on restoring immune balance without causing global 
immune suppression [35]. The technology uses specif-
ic peptides, which induce an antigen-specific expansion 
of regulatory T cells - the critical mediators of immune 
tolerance. These cells can inhibit autoantigen-specific 
helper T cells, which secrete proinflammatory cytokines 
and are responsible for immune reactions in autoim-
mune diseases such as MS. The results revealed the 
deactivation of existing MS lesions and stable remission 
on chronic conditions. It was also found a strong move-
ment towards improvement in the Multiple Sclerosis 
Functional Composite (MSFC) score, which is a reliable 
indicator of improvement in MS course and disability.

Mitochondria derived neural peptides
Neural Mito Organelles (MO) Formula combines 10 

kDa nano-size peptides with 45-65 kDa. Mitochondria 
in cells are a fundamental structure for energy and de-
structions within mitochondrial complexes of oxidative 

phosphorylation definitely direct to cell death. Disrup-
tions or damages of this type of organelle are also indi-
cated in some neurodegenerative diseases, for instance, 
Parkinson's disease and Huntington's disease [36,37]. 
The energy expenditures of a neuron for conducting 
an impulse in conditions of demyelination increase; 
however, cells cannot always be provided with energy 
enough due to inflammatory damage to the respiratory 
complexes.

Neural MO reduces neuron death, save the integrity 
of myelin and increase the survival of myelin-producing 
cells. Improve motor function, which becomes signifi-
cantly better in subjects treated with the MO peptides 
compared to controls. The Neural MO contributed sub-
stantially to remyelination in demyelinated neurons. 
In particular, the Neural MO peptides do not perform 
as suppressors to immune cells as well as do not de-
teriorate the neuron transmission in the brain, which 
described as a usual negative effect of treatment that 
affects the glutamate system, however, ameliorated 
survival of myelin-producing cells.

Organ specific cell therapy
Precursor stem cells (PSCs) are cell with the capacity 

to differentiate into only one cell type that is why indi-
vidual prescription for every patient is required by the 
medical or scientific board. PSCs showed the restorative 
capacity on self-tolerance, provide immunomodulation 
and neuroprotection, and promote regeneration in pa-
tients with chronic diseases such as multiple sclerosis. 
Studies showed that PSC with oligodendrocyte precur-
sor cells effectively regenerate nerve cells, protect my-
elin from damage, replicate myelin-producing cells and 
as such, ameliorate and recover neurological function-
ing. MS brain is amenable for repair, and PSC therapy 
has an advantage in comparison to other strategies to 
enhance endogenous remyelination as neural PSC will 
substitute damaged oligodendrocytes and myelin as 
well as efficiently weaken the autoimmune process in 
a local, nonsystemic way to protect brain cells from on-
ward injury and contribute the essential capacity of the 
brain for recovery [38].

These fundamental immunomodulatory and neuro-
trophic properties are shared by precursor stem cells 
of different sources. PSC can target both affected white 
matter tracts and the perivascular niche where the traf-
ficking of immune cells occurs. Stem cells showed itself 
as an effective therapy in regeneration medicine and a 
novel approach to prevail on the limitations of presently 
existing MS management. Stem cell use is now available 
all over the world to treat MS [39]. Neural precursor 
stem cells provide a source of remyelinating cells with 
the ability to structurally repair the central nervous 
system [40]. Another achievement is the replacement 
and resentment of the entire immune system. PSC is a 
potentially effective and safe treatment for MS. Neural 
precursor stem cells has a unique capacity of remye-
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the reactivity to autoantigens is important not only for 
clarifying the physiological role of idiotype-anti-idiotype 
interactions in the maintenance of immunological toler-
ance vis-à-vis the components of the body constituents 
but also for designing new strategies of treatment for 
autoimmune diseases such as MS. ASI become a funda-
mental strategy itself and within complex approach in 
the management of MS. The observation showed that 
ASI reduced disease progression, decreased the number 
of relapses as well as new attacks, and to minimize their 
severity if such an event happened.

The basis of ASI in the management of MS is the gen-
eration of an individualized ‘vaccine’ that targets the id-
iotypic antibodies that are present in the body. It uses 
the patient’s own unique individual idiotypic antibody 
to generate an exact anti-idiotypic antibody. The intro-
duction of this anti-idiotypic antibodies leads to the for-
mation of the ligand complexes, that would initiate an 
adaptive cell-mediated immune chain reaction against 
the patient’s ‘own antibody-antigens’. Anti-idiotypic 
immunity is a potent and very specific way of inducing 
immunosuppression and generating immune tolerance.

The ASI therapy modulates the localized dysfunc-
tional immune balance in the CNS of the MS afflicted 
individuals.

Diet
Research showed that environmental factors such 

as occupation, climate, chronic stress, smoking, as well 
as diet, have a serious impact on the development of 
autoimmune diseases, including MS [50]. It was con-
firmed that the Western diet, which includes high salt, 
high fat, high protein, and high sugar leads to growing 
cases of some common diseases [51,52]. The changes in 
consumption and food combination showed a correlat-
ed effect on the immune system that ultimately affects 
homeostasis [53] and also on bacterial colonization of 
the gastrointestinal tract [54] as the gut microbiota is 
closely bound with the immune system and strongly en-
gaged in immune regulatory processes [55]. In Inflam-
matory bowel disease were demonstrated changes and 
different reduction in the microbiome also the same 
confirmed in other autoimmune diseases which not di-
rectly associated with the gastrointestinal tract [51,56]. 
Nowadays, the gut and its microbiota are in high consid-
eration in many fields and health research. The human 
gut microbiome is assumed to include up to 1014 bac-
teria from around 500-1000 species which support the 
body in homeostasis [57]. The first acquaintance to the 
microbiome happens in birth time and breastfeeding 
with continuing impact on the colonization of the new-
born’s own gut microbiome [58-60]. It was confirmed 
that gut dysbiosis, changes in intestinal immunity [61] 
might activate the pro-inflammatory Th17 cells [62,63], 
as well as play a role in MS due to the induction of re-
lapsing-remitting autoimmune disease [64]. Also, the 
latest report in the gut-brain-axis system may onwards 

lination. Mesenchymal precursor stem cells (MPSCs) 
transform into neurons and endothelial cells after in-
duction, and they also secrete factors with various func-
tions such as neurogenesis, inhibition of apoptosis (pro-
grammed cell death), neuronal and glial cell survival, ex-
pansion of axonal and myelin repair processes, develop-
ment and protection of nervous tissue and integration, 
and improvement of local stem cells. MPSCs have the 
ability to transdifferentiate into (become) neuron-like 
cells, so they also have the same ability to deliver cell 
substitutes to the injured central nervous system. PCS 
is a reasonable and advanced way of repairing inflamed 
and impaired tissue.

The cytokines of MPSCs mediate immune modu-
lating features to defend tissue and contribute in the 
repair which has been well demonstrated both in vitro 
and in animal and human models placing them as the 
main capable therapy for clinical states characterized 
by inflammation or tissue damage inclusive MS [41]. 
MPSCs found to be able to proliferate T cells, reduce 
Th1 proinflammatory responses with perfect tolerabil-
ity and safety. It was reported that a syngeneic MPSCs 
improve clinical outcome by diminishing demyelination 
and leucocytes infiltration in the CNS [42].

Active Specific Immunotherapy (ASI) therapy
The idea of anti-idiotypic antibodies as regulatory 

agents were primarily stated by Niels Jerne in the Net-
work Hypothesis more than 40 years ago [43], where 
was expressed that this exceptional feature of antibod-
ies both to recognize an antigen and be recognized by 
other antibodies as an antigen establish a balanced net-
work which functions as a monitor of the humoral arm 
of the immune system [44,45]. Anti-idiotypic antibodies 
are suggested to manage the homeostasis of the adap-
tive humoral immune responses by neutralizing idiotypic 
antibodies and controlling idiotypic antibody secretion 
[46,47]. Anti-idiotypic immunity can be a potent and 
very specific way of inducing immunosuppression and 
generating tolerance. Because the natural occurrence 
of anti-idiotypic antibodies to idiotypes associated with 
autoantibodies has already been suggested in a few in-
stances, the possibility that regulation of autoreactivity 
may be under idiotypic control is not unlikely [48]. This 
hypothesis is maintained by the availability of anti-idio-
typic antibodies in healthy individuals and in patients in 
remission from autoimmune diseases, and by the lack 
of anti-idiotypic antibodies during active disease [49]. 
Thus, it is admissible to think that the production of 
autoantibodies may be preferred by lack of down-reg-
ulation of autoreactive clones at their emergence by 
quantitatively insufficient or functionally inefficient 
anti-idiotypes or anti-idiotype-driven regulatory mech-
anisms. Conversely, it is understandable that it might 
also be possible that anti-idiotypes cause direct poten-
tiation of responsiveness to self and/or autoimmune 
processes. Elucidating the role of network regulation on 
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shorter patient’s recovery duration, and the effect was 
observed in long-term with neuroprotective changes 
and enhanced quality of life in mild and moderate MS 
stages. No serious adverse events were reported. The 
mechanism of action of PSC includes immunomodula-
tion, neuroprotection and neuroregeneration. The use 
of PSC that reduce MRI parameters is a new and emerg-
ing research focus to develop new, improved treat-
ments for MS.

MS pathogenesis is highly complicated, compris-
ing various affiliates of the immune system, and so far 
still stay not well known. Current drugs for MS thera-
py are almost non-specific, creating symptoms as they 
surfaced, resulting in a weaker immune system and 
causing inhibition of immune reactions against infec-
tions. Consequently, the improvement of current and 
development of new MS management approach is 
in high demand with the possibility to escape general 
suppression of immunity. In this article were present 
an integrative approach of applying a combination of 
immune-modulating peptides, neural peptides, Precur-
sor Stem Cells (PSCs), Active Specific Immunotherapy 
(ASI) therapy coupled with lifestyle modifications for 
the management of MS. The modality of such therapy 
adds a new dimension, geared to further enhancing in 
the management and sustaining the acquired long-term 
results of MS. The potential reduction of the side effect 
was demonstrated on common drugs treatment as well 
as improvement on efficacy and safety of whole provid-
ed MS therapy (traditional and integrative). The synergy 
of both modalities not only provides better quality of 
patient’s life but also aims to reverse the symptoms in 
the sequence order of occurrence with a goal towards 
remission ultimately.
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