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ABSTRACT

Neuroscience is a scientific study of the nervous system through various
approaches. This review summarized intervention on molecular, cellular,
and organ systems. One example of molecular and cellular interventions
is stem cells. Stem cells are cells that can differentiate into other types
of cells and can also produce more of the same type of stem cells. Organ
system intervention is organ transplantation that medical procedure in
which an organ is removed from one body and placed in the body of a
recipient to replace a damaged or missing organ. In addition, there are
behavioural interventions, such as mindfulness meditation and cognitive
behavioural therapy. Mindfulness meditation is the mental practice that
involves focusing on your experience currently. Mindfulness meditation
can be in the form of breathing exercises, mental imagery, body and
mind awareness, and relaxation of muscles and body while cognitive-
affective training (CBT) is a particularly promising strategy for enhancing

INTRODUCTION

Scientific study of the nervous system is called neuroscience
(or neurobiology). This is a multidisciplinary branch of
biology that is a combination of anatomy, physiology,
cytology, molecular biology, developmental biology,
mathematical models and psychology.(1) It is become
alternative approach amid discussion about the various
roles of infection in various neurological diseases.(2,3)

The neuroscience intervention is an intervention in
neuroscience that occurs at molecular, cellular, and organ
levels.(4) One example of molecular and cellular
interventions is stem cells. Stem cells are cells that can
differentiate into other types of cells, and can also produce
more of the same cell type. At present, many stem cell
studies are intended to treat various neurological
diseases.(5)

Cognitive-affective training is a very promising strategy to
improve cognitive control over the affective process through
modulation of neural networks that function abnormally.
Some psychological interventions have been developed.
There are two evidence-based psychotherapy commonly
used to treat anxiety and depression namely cognitive
behavioral therapy (CBT) and interpersonal psychotherapy
(1PT).(6)

One example of organ intervention is transplantation.
Organ transplantation is a medical procedure in which an
organ is removed from one body and placed in the
recipient's body to replace damaged or missing organs. This
kind of transplant saves a lot of lives.(7) This review
summarized neuroscience intervention on molecular,
cellular, and organ systems.

LITERATURE REVIEW

Stem Cells, One Example of Molecular and Cellular
Interventions

Stem cells are a collection of cells that can differentiate into
other types of cells, and can also divide by renewing
themselves to produce more of the same types of stem cells.
In mammals, there are two types of stem cells. The first is
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embryonic stem cells, which are isolated from the inner cell
mass of blastocysts in the early development of embryos.
The second is adult stem cells, which are found in various
mammalian tissues.(8)
In adult organisms, stem cells and progenitor cells act as a
body repair system, which replaces adult tissue. In
developing embryos, stem cells can differentiate into all
special cells — ectoderm, endoderm, and mesoderm. Besides
these, stem cells also maintain normal replacement of
regenerative organs, such as blood, skin, or intestinal
tissue.(8)

The classic definition of stem cells requires that it has two

properties: (1) Self-renewal: namely the ability to maintain

undifferentiated state through various cycles of cell division;

(2) Potential: the capacity to differentiate into a special cell

type, with the following description:

e Totipotent stem cells can differentiate into embryonic
and extraembryonic cell types. These cells can build
complete and feasible organisms that produced from a
combination of egg and sperm cells. Cells produced by
the first few divisions of fertilized eggs are also
totipotent.(9)

® Pluripotent stem cells are descendants of totipotent cells
and can differentiate into almost all cells, namely cells
derived from one of three germ layers.(10)

e Multipotent stem cells can differentiate into several cell
types, but only cells of the cell family are closely
related.(11)

e Oligopotent stem cells can differentiate into only a few
cell types, such as lymphoid or myeloid stem cells.(11)

e Unipotent cells can only produce one type of cell, but
have the nature of self-renewal, which distinguishes it
from non-stem cell cells (e.g., progenitor cells, which
cannot renew themselves).(11)

Embryonic stem cells are cells of the internal mass of the

blastocyst cells, which are formed before implantation in the

uterus. In the embryonic development of humans, the
blastocyst stage reaches 4-5 days after fertilization, which at
that time consisted of 50-150 cells. Cells are pluripotent and
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appear during development for all derivatives of three seed
layers: ectoderm, endoderm, and mesoderm. Addition, they
can develop into more than 200 types of cells of an adult's
body when given enough stimulation and are needed for
certain cell types. They do not contribute to extraembryonic
membranes or placenta.(12)

Primitive stem cells in the fetus are often called fetal stem
cells. There are two types of fetal stem cells, namely 1) fetal
stem cells that are appropriate and generally obtained after
an abortion. These cells are not enduring but have a high
and multipotent division; 2) extra-embryonic stem cells that
are generally indistinguishable from adult stem cells. These
cells are obtained after birth. They are not immortal but
have a high level of cell division, and are pluripotent.(13)
Adult stem cells are also known as somatic stem cells. This
cell is responsible for maintaining and replacing damaged
body cells. These cells are found in children and adults.(14)
There are three adult stem cell sources, namely bone
marrow, which requires extraction by harvesting, drilling
bones (usually the thigh bone or iliac); fat tissue taken by
liposuction; and blood that requires extraction through
apheresis, where blood is taken from a donor (similar to a
blood donor), and passed through a machine that extracts
stem cells and returns other parts of the blood to the
donor.(15)

Stem cells can also be taken from cord blood after birth. Of
all types of stem cells, autologous harvesting has the smallest
risk. By definition, autologous cells are obtained from the
body itself, just as a person can store his own blood for
elective surgical procedures.(15,16)

Stem cell therapy is used in various conditions and diseases.
Bone marrow transplantation is a form of stem cell therapy
that has been used for several years without controversy.
Stem cell therapy can relieve symptoms of the disease being
treated. Decreasing these symptoms can reduce the
medication taken.(17)

Stem cell therapy requires immune-suppressants because of
radiation before transplantation to remove the previous cell.
This is because the target of this cell therapy is the immune
system. One approach to avoiding the second possibility is
to use stem cells from the same patient being treated.(17)

Behavioral Interventions in Health Neuroscience

There are several chronic health problems, such as chronic
pain, obesity, addiction, stress, and depression, which have
received attention. This is related to the increasing
frequency and affect serious health outcomes. Since they are
often difficult to treat, and it is not always effective with
pharmacological treatment, so this kind of behavior therapy
is carried out in patients. There is experimental behavioral
intervention studies that have shown health benefits.
However, the mechanism is not well understood.(6)

Health neuroscience is a developing field that links nerve
function and structure with physical and mental health. This
study intends to find out how behavioral interventions can
modulate nerve function.(6)

The key strategies for advancing the science that connects
nerve processes with health are by manipulating brain
activity through  behavioral intervention.  These
interventions can manipulate brain systems that have an
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impact on health, helping us to draw conclusions about how
changes in the brain system relate to changes in health over
time. These behavioral interventions are mindfulness
meditation, cognitive behavioral therapy, intervention
training, and diet.(6)

Mindfulness Meditation

Mindfulness meditation is the mental practice that involves
focusing on your experience (such as your own emations,
thoughts, and sensations) at this time. Mindfulness
meditation can be in the form of breathing exercises, mental
imagery, body and mind awareness (awareness of body and
mind), and relaxation of muscles and body.(18)
Mindfulness meditation techniques are as follows:

1. Find a quiet and comfortable place.

2. Try to put aside all thoughts about the past and the
future and keep focused on the present.

3. Feel your breath, focus on the air coming out when
you breathe.

4. Pay attention to every thought that comes and goes,
whether it is a concern, anxiety, fear, or hope.

5. When the time is almost over, sit for one or two
minutes, knowing where you are. Get up
gradually.(18)

Mindfulness meditation, which fosters awareness and
acceptance of current experiences, has been proven in
behavioral studies to reduce stress reactivity and hence can
be used as an intervention to change nervous system
dynamics.(19) Preliminary evidence shows that
mindfulness meditation can improve functional
connectivity in resting regions known to be important in
executive control and top-down regulation.(20)
Mindfulness meditation studies in veterans with post-
traumatic  stress disorder (PTSD) have increased
connectivity between the posterior cingulate cortex (PCC)
and the dorsolateral prefrontal cortex (DLPFC), and this is
associated with a decrease in PTSD symptoms. This shows
that changes in connectivity have important implications in
biological stress and PTSD.(21)

Cognitive Behavioral Therapy (CBT)

CBT is a psycho-social intervention that aims to improve
mental health.(22) CBT focuses on challenges and changes
destructive cognitive distortions (such as thoughts, beliefs,
attitudes, and behaviors). It can increase emotional
regulation and the development of personal coping
strategies that target current problem solving.(23,24)

At first, CBT was intended for the treatment of depression,
but its use is extended to several mental disorders, including
anxiety.(25,26) CBT is very beneficial for PTSD patients.
CBT intervention for 12 weeks can cause restructuring of
disturbed cognitive patterns and build coping skills. In
particular, PTSD patients showed an increase in the
subgenual activity of the anterior cingulate cortex (sgACC),
a decrease in amygdala activity, and PTSD symptoms are
reduced after CBT treatment.(27)

Organ Transplantation
Organ transplantation is a medical procedure in which an
organ is removed from one body and placed in the
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recipient's body to replace damaged or missing organs. The
organs and/or tissues that are transplanted in the body of
the same person are called autografts. A recent transplant
between two subjects from the same species is called
allografts. Allografts can come from living sources or
cadavers.(28)

The organs including the heart, kidneys, liver, lungs,
pancreas, intestines, and thymus have been successfully
transplanted. The tissues include bones, tendons (both
called musculoskeletal grafts), cornea, skin, heart valves,
nerves and blood vessels. Globally, the kidneys are
commonly often transplanted organs, followed by the liver
and then the heart. Corneal and musculoskeletal grafts are
the most transplanted tissue; this exceeds the number of
organ transplants more than ten times.(29)

Organ donors may live, brain death, or die through blood
circulation. The tissue can be recovered from donors who
die from circulatory deaths, and brain death - up to 24 hours
after the heartbeat is stopped. Unlike organs, most tissues
(except the cornea) can be stored for up to five years.
Transplantation increases a number of bioethical problems,
including the definition of death, when and how approval
must be given to organs to be transplanted, and payments
for organs for transplantation.(7)

Other ethical issues include transplant tourism (medical
tourism) and the broader socio-economic context in which
organ procurement or transplantation can occur. A special
problem is organ trafficking. There is also an ethical
problem for not giving false hope to patients.(30)

Transplant Type

Autografts are transplanting tissue to the same person.
Sometimes this is done with tissue that can regenerate or
tissue that is more needed elsewhere (for example, including
skin grafts, venous extraction, etc.). Sometimes an autograft
is performed to remove the tissue and then treat it or the
person before returning it (for example, including stem cell
autograft and storing blood before surgery).(31)

Allografts are organ or tissue transplants between two
people who are not genetically identical from the same
species. Most transplants of human tissues and organs are
allografts. The recipient's immune system will identify the
organ as a foreign body and try to destroy it because of
genetic differences between the organ giver and the
recipient, thereby causing transplant rejection.(32)

The risk of transplant rejection can be estimated by
measuring the level of reactive antibodies. A subset of
allografts in which organs or tissues are transplanted from
donors to genetically identical recipients (such as identical
twins). Isografts are distinguished from other types of
transplants because although they are anatomically identical
to allografts, they do not trigger an immune response.(32)
Xenograft and xenotransplantation are defined as organ or
tissue transplantation from one species to another. An
example is a pig heart valve transplant, which is quite
common and successful. However, xenotransplantation is
often a type of transplant that is very dangerous because of
the increased risk of incompatibility, rejection, and diseases
carried on the network.(29)
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Kidney Transplant

Kidney transplants are kidney organ transplants to patients
with end-stage kidney disease. Kidney transplants are
usually classified as dead donors (previously known as
cadavers) or live donor transplants depending on the source
of donor organs.(29,33)

Indications for kidney transplantation are end-stage kidney
disease, regardless of the main cause. This occurs when the
glomerular filtration rate is below 15 ml/minute/1.73 m2.
Usually, this is caused by malignant hypertension, infection,
diabetes mellitus, and focal segmental glomerulosclerosis;
genetic causes include polycystic kidney disease, a number
of inherited metabolic disorders, and autoimmune
conditions, such as lupus.(29)

Diabetes is the most common cause of kidney transplants,
accounting for around 25% of them in the United States.
The majority of kidney transplant recipients use dialysis
(peritoneal dialysis or hemodialysis) during transplantation.
However, individuals with chronic kidney disease who have
a living donor can undergo a pre-emptive transplant before
dialysis is needed.?

Contraindications include cardiac and pulmonary
insufficiency, as well as liver disease and some cancers.
Simultaneous use of tobacco and unhealthy obesity is also
one indicator that places patients at a higher risk for surgical
complications.(34)

The requirements for kidney transplants vary from program
to program and country to country. Many programs limit
age (e.g., someone must be under a certain age to be on a
waiting list) and require donor to be healthy.(29)
Significant cardiovascular disease, terminal diseases that
cannot be cured, and cancer are often transplantation
exclusion criteria. In addition, candidates are usually
screened to determine whether they will comply with their
medicines, which is important for the survival of the
transplant. People with mental illness and/or ongoing drug
abuse problems may be excluded.(29)

HIV at one point is considered a complete contraindication
for transplantation. There is a fear that immunosuppression
of a person with a reduced immune system will lead to the
development of disease. However, several studies seem to
suggest that immunosuppressive drugs and antiretrovirals
can work synergistically to help HIV viral load/CD4 counts
and prevent active rejection.(34)

DISSCUSION AND CONCLUSION

Neuroscience intervention is the act of intervening which is
usually intended for better life. This intervention can be
carried out on molecular, cellular and organ systems. Stem
cell therapy can relieve symptoms of the disease being
treated. Decreasing these symptoms can reduce the
medication taken. In organ system, organ transplantation is
a form of neuroscience intervention at the organ level. This
kind of transplant has saved a person's life a lot.

Health neuroscience is a developing field that links nerve
function and structure with physical and mental health. This
study intends to find out how behavioral interventions can
modulate nerve function. The behavioral interventions as a
part of health neuroscience can manipulate brain systems
that have an impact on health, helping us to draw
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conclusions about how changes in the brain system relate to
changes in health over the time. These behavioral
interventions include mindfulness meditation, cognitive
behavioral therapy, intervention training, and diet.
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