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Mind body interventions (MBIs) are exercise that emphasizes the use of brain
and body to assist the healing process and to manage symptoms in order to
improve wellbeing. The MBIs are expected to be a supporting therapy for
patients with autoimmune disease such as systemic lupus erythematosus
(SLE), to improve patients’ activities, reduce fatigue, stress, and depression.
One type of MBIs that could be potentially applied in Indonesia is latihan
pasrah diri (LPD). Studies showed that MBIs can affect the expression of proand anti-inflammatory mediators. Nuclear factor-κB(NF-κB) is a transcription
factor that controls gene expression related to many physiological responses
including inflammation, proliferation, cell differentiation, and apoptosis. NFκB can be activated through canonical and alternative pathway. This literature
review aimed to identify the role of NF-κB as consequence of practicing MBIs
in SLE patients. We searched for relevant publications in the MEDLINE/Pub
Med and Google Scholar with no date restriction. This review revealed that
abnormal NF-κB could mediate autoimmune condition in SLE pathogenesis.
MBIs are expected to be a supportive treatment that can help to control NF-κB
expression in SLE patients. LPD as an Indonesian original MBI is expected as
a suitable techniques that can be applied in patients with SLE in Indonesia.
Further studies on the effect of LPD on NF-κB expression in patients with SLE
need to be further explored.
ABSTRAK

Keywords:
mind body interventions;
Latihan Pasrah Diri;
NF-κB;
SLE;
therapy;

Intervensi pikiran-tubuh (IPT) adalah latihan yang menekankan penggunaan
otak dan tubuh untuk membantu proses penyembuhan serta untuk mengelola
gejala dan meningkatkan kesejahteraan hidup. Intervensi pikiran-tubuh
diharapkan menjadi terapi pendukung untuk pasien dengan penyakit
autoimun seperti systemic lupus erythematosus (SLE), untuk meningkatkan
aktivitas pasien, mengurangi kelelahan, stres, dan depresi. Salah satu jenis
IPT yang berpotensi diterapkan di Indonesia adalah latihan pasrah diri (LPD).
Penelitian menunjukkan bahwa IPT dapat mempengaruhi ekspresi mediator
pro-dan anti-inflamasi. Nuclear factor-κB (NF-κB) adalah factor transkripsi yang
berperan mengontrol ekspresi gen yang terkait dengan banyak respon fisiologis
tubuh termasuk peradangan, proliferasi, diferensiasi sel, dan apoptosis. NFκB dapat diaktifkan melalui jalur kanonik dan alternatif. Tinjauan pustaka
ini bertujuan untuk mengidentifikasi peran NF-κ Bakibat praktek IPT pada
pasien SLE. Publikasi yang relevan di MEDLINE/PubMed dan Google Cendekia
tanpa batasan tanggal dikumpulkan. Ulasan ini mengungkapkan bahwa NFκB yang abnormal dapat memediasi kondisi autoimun dalam patogenesis
SLE. IPT diharapkan menjadi pengobatan suportif yang dapat membantu
mengendalikan ekspresi NF-κB pada pasien SLE. LPD sebagai IPT asli Indonesia
diharapkan sebagai teknik yang cocok yang dapat diterapkan pada pasien SLE.
Studi lebih lanjut tentang efek LPD pada ekspresi NF-κB pada pasien SLE perlu
dieksplorasi lebih lanjut.
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INTRODUCTION

RESULTS AND DISCUSSION

Mind body interventions (MBIs)
has been broadly defined as a group
of therapies that emphasize on the use
of brain in conjunction with the body
to assist healing process, and is widely
used to manage symptoms and improve
wellbeing. Hopefully, MBIs can be usedas
supporting therapy in patients with
autoimmune disease such as systemic
lupus erythematosus (SLE) to improve
patients’ activities and to reduce
fatigue, stress, and depression. Several
methods inMBIsaretai chi, qigong, yoga,
meditation, and latihan pasrah diri
(LPD).1,2 Several studies showed that
MBIs could affect expression of many
pro- and anti-inflammatory mediator.1,3,4
Nuclear factor kappa-light-chainenhancer of activated B-cells (NF-κB)
controls the expression of many genes
that regulates immune response, cell
growth, and proliferation; survival
and apoptosis; embryogenesis and
stress response; and also development
of many stimuli.5Disturbance of NFκB could lead to several autoimmune
and inflammatory disorder, or cancer.
MBIs therapy in patients with SLE is
expectedto affect NF-κB regulation. This
review discussesthe potential ofMBIs in
improving the condition of patients with
SLE through NF-κB regulation based on
existing studies.

Mind body interventions

MATERIALS AND METHODS
A
literature
searching
from
MEDLINE/PubMed and Google Scholar
database was performed. Keyword used
in this strategy were 1) “mind body
intervention” OR “latihan pasrah diri”,
2) NF-κB, 3) lupus OR “systemic lupus
erythematosus”.
Manual
searching
was also performed as a supplemental
approach to identify additional primary
references. Literature searching was
limited to publications in English
or Bahasa Indonesia with no date
restriction.
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Several
commonly
used
MBI
techniques include tai chi, qigong, yoga,
meditation, and LPD. Tai chi and qigong
are traditional Chinese therapy that
combines mental focus, coordinated
breathing, and specific posture. Tai chi
movements can provide self defence
and are externally focused, while qigong
is internally focused. Yoga is originated
from
ancient
Indian
philosophy.
As practiced in the west, it typically
includes physical postures, coordinated
breathing, and meditation or relaxation,
though there are considerable variability
across different schools of yoga with
specific interventions. Meditation refers
to a broad range of practices that involve
training the mind, particularlyto focus
on attention. In particular, mindfulness
meditation teaches individuals to bring
attention to present moment experiences
with openness, curiosity, and non
judgment.1 LPD use relaxation and
dzikr method that done independently
and could activate relaxation response.
LPD consist of three parts including
relax position (tense-relax muscle) that
could be done in a seated position or
lying down, and not concentrating or
consciously regulate breathing. This
method is conducted for 15-20 minutes,
thus it can be done easily anywhere.2
MBIs can be combined with other
approaches and cause additional
or synergistic effects on overcome
inflammation.
In
particular,
the
combination
of
MBIs
with
pharmacological therapies that target
inflammation may enhance the antiinflammatory effects. Effects of MBIs
may initially be reflected on the
alterations of gene expression profiles
and
pro-inflammatory
signalling.
Alterations of inflammatory gene
expression can be identified after
relatively short interventions and
generally seen asthe reduction of pro-
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inflammatory gene expression in
monocyte population. A critical step in
research on MBIs is to determine how to
maintain the practices and to examine
the effects on inflammation and health
in longer period.
NF-κB as inflammatory mediator
NF-κB is a transcription factor
that controls gene expression related
to many physiological responses such
as inflammation, proliferation, cell
differentiation, apoptosis, response to
stress, embryogenesis, and development
in response of various stimuli.5,6 NFκB is activated by many inflammatory
stimuli including growth factor and
infectious agents.5 NF-κB is crucial for
health maintaining. The disturbance of
NF-κB expression could lead to many
autoimmune disorders, malignancies,
arthritis, atherosclerosis, and tumors.7
Inflammatory response is activated
by various signalling pathway that
regulate pro- and anti-inflammatory
mediator produced by cells ontissue and
recruited leukocytes. Previous study
showed that inflammatory signalcan
be provided by IL-1, TNF receptors and
Toll-like microbial pattern, microbial
recognition receptor included in IL-1R
group. IL-1 and TNF-α represent basic
pattern of pro-inflammatory cytokines.
It released immediately byinfected or
injured tissue. Tool like receptors (TLRs)
recognize microbial molecular pattern
known as pattern recognition receptor
(PRR).8 However, endogenous ligand
could possibly stimulate TLRs during
tissue injury or conditions that stimulate
inflammation
without
infection.9
Although structurally different, those
receptors use similar mechanism
signalling pathway, which include
activation of several IκB kinase (IKK)
and NF-κB.10
Recently, two different pathways for
NF-κB activation has been recognized,
which are canonical and alternative

pathway.
Canonical
pathway
is
induced by microbial products and pro
inflammatory cytokines such as TNFα
and IL-1. Canonical pathway triggers
activation of Rel A or cRelcontaining
complex.11 Alternative pathway is
activated by TNF-limphotoxin β (TNFSF3)
cytokine family,12 B cell activating
factors (BAFF and TNFSF13B),13 and NFκB ligand receptor activator (RANKL
dan TNFSF11),14 but not TNFα.13,15,16 The
activation by those factors in alternative
pathway will lead to the activation of
RelB/p52 complex.13 The canonical and
alternative pathways are distinguished
by the different IKK sub unit that activate
them. IKK complex consists of IKKα (IKK1)
and IKKβ (IKK2) sub units; and a regular
IKKγ sub unit (NEMO). IKKβ regulates
the activation of canonical pathway
through phosphorylation of IκBs that
need sub unit IKKγ.17 IKKα is needed for
the activation of alternative pathway
through phosphorilation and processing
of p100as the precursor of p52,12 and it is
IKKβ and IKKγ independents.10
NF-κB canonical pathway
Nuclear
factor-κB
canonical
pathway occurs inresponse to TNFα
and IL-1 signals.TNFα and IL-1 are
pro-inflammatory cytokines that has
an important role in pathogenesis of
chronic inflammatory diseases such as
rheumatoid arthritis (RA), inflammatory
bowel disease (IBD), asthma, and
chronic obstructive pulmonary disease
(COPD).18,19 Activation of NF-κB has wide
implication on inflammatory diseases,20
therefore a lot of interest in developing
anti-inflammatory drugs that target NFκB.6
Other than the association with
canonical pathway, the activation of
NF-κB is related to existence of Rel-A or
cRel-containing complex in inflamed
tissue. Several studies showed that
the production of pro-inflammatory
cytokines and chemokine in disease
261
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tissue depend on NF-κB. The trial using
fibroblast-like synoviocytes from RA
patients could be used as an example.21
However, NF-κB activation does not
always turn into pro-inflammatory and
have a complex role in inflammatory
response. The role of RelA as a critical
effectors of canonical pathway has
already been shown in a study using
RelA and IKKβ knockout mice.22 Another
study using gene knockout has shown
that NF-κB protein has both pro- or antiinflammatory roles. Homodimer of NFκB p50 subunit inhibited NF-κB target
gene and inflammation.23 The complex
ofp50 homodimer was also found in
resting T-cell and the reduced expression
could be seen after T-cell activation.
Over expression of p50 could also inhibit
IL2 expression in T-cell,24 although
increased p50 expression was also
reported to suppress TNFα production.23
Another study also showed that antiinflammatory role of p50 homodimer in
septic shock targets of canonical pathway
through
IKKβ.25 Anti-inflammatory
role of NF-κB directly inhibitedthe
expression of pro-inflammatory genes
and manipulated anti-inflammatory
cytokines expression or activation such
as IL-10.
Apoptosis is an important mechanism
to inhibit prolonged inflammation.
Neutrophil apoptosis happened during
inflammation. Activation induced cell
death (AIDC) from specific T-cell antigen
is important mechanisms that limit
inflammation and immune response.26
NF-κB palys a role in neutrophil proapoptosis during inflammation,27 which
could in volve in anti-inflammatory
mechanism of NF-κB during
acute
inflammation.
Nevertheless,
NFκB also playa role in mechanism to
prevent pathogen-induced apoptosis
in macrophage.28 In this context, NF-κB
possibly has pro-inflammatory effect by
extending macrophage active phase.
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Alternative pathway
Alternative pathway is characterized
by phosphorilation of p100 by IKKα that
will activate RelB or p52 heterodimer.
Other kinase that activate IKKα has
been identified as NF-κB inducing
kinase (NIK).12 Genetic study in mice
showed an important role of alternative
pathway in lymphoid organogenesis and
lymphocyte B cell functions.12,13 NF-κB
inducing kinase(NIK) activation triggers
phosphorylation
and
proteosomal
process ofNF-κB2 p100 precursor into
mature p52 subunit through an IKKα
dependant process.13 Sub sequently,
p52 undergo dimerization with Rel-B
that shows up as nuclear RelB/p52 DNA
binding activity and regulates different
class of genes.29 Recent study showed
that synthesis of alternative pathway
constituent, RelB and p52, are controlled
by
IKKβ-IκB-RelA:
p50
canonical
14
pathway signalling. Cell differentiation
or development that being stimulated
by the activation of BAFF, RANKL or
lymphotoxin-α activates alternative
pathway.30
NF-κB in systemic lupus erythematosus
Systemic lupus erythematosus (SLE)
is an autoimmune disease with immune
response abnormalities in B-cell, T-cell,
and monocyte. These abnormalities cause
polyclonal B-cell activation, increased
antibody producing cells and antibody
production, hypergammaglobulinemia,
and immune complex formation. The
main pathway is through auto antibody
activation and B cell differentiation
due to uncontrolled help of T-cell. B-cell
activation is increased in active SLE.
T-cell abnormality in SLE decreased
T-cell number, possibly due to antilymphocyte antibody that will lead to the
disruption of B-cell and cause increased
antibody production.31
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Natural immune systems also play
an important role in autoimmunity.
An abnormal stimulation of natural
immunity
affects
SLE
immune
opathogenesis through TLR. Apoptosis
in patients with
SLE leads to the
introduction and internalization of
nucleus self-antigen through B-cell
receptor. It also activates TLR7 at
B-lymphocyte endosome and support
its role in auto antibody production.
RNA complex will enter plasmacytoid
dendritic cells (pDCs)
through Fc
receptor, leading to INF-α emergence that
affect thedevelopment, progressiveness,
and pathogenesis of SLE.32
TLR7 and TLR9 induce signal
transduction via myeloid differentiation
primary
response
88
(MyDD88)
protein, which expressed in endosomal
compartment. This protein will interact
with interleukin-1 receptor-associated
kinase ¼ (IRAK1/4) and TNF receptorassociated factor 6 (TRAF6), and create
a complex. Furthermore, IRAK1 and
TRAF6 will detach from the complex and
interact with IKKβ kinase (Iκβ kinase),
which will activate NF-κB leading to
gene expression of pro-inflammatory
cytokines and chemokines.32
NF-κB has animportant role in
immune response towards infection;
however, disrupted NF-κB activation
could be the initiation factor for
inflammatory disease. The activation
of NF-κB is crucial in inflammatory
mediator production such as ROS and
iNOS, and also emergence of symptoms.33
NF-κB has been known involves in
autoimmune disease pathogenesis such
as RA (rheumatoid arthritis), type I
diabetes, multiple sclerosis, and SLE.31
NF-κB targets gene that involved in
the development, maturation, activation,
and differentiation of lymphocyte, and
in inflammatory function of natural
immune cells. NF-κB family includes NFκB1 (p50/p105), NF-κB2 (p52/p100), p65
(RelA, RelB, and c-Rel).32 NF-κB increase
the involvement of T-celland B-cell in

SLE pathogenesis.31 Many evidences
showed the important role of NFκB in maturation and development of
dendritic cell and lymphocyte. Abnormal
NF-κB signal leads to T-cell autoreactive
activation, which is important in SLE
and plasma cell development.32
Existing studies showed that NFκB involved in renal inflammation
pathogenesis that caused by infection,
injury, or autoimmune factors. NF-κB
was also known to have an involvement
in nephritic lupus pathogenesis, one
of the most common complication in
SLE and could reduce patients’ survival
rate. Nephritic lupus is characterized
by autoimmune complex deposition
in glomerulus that leads to kidney
inflammation. Nephritic lupus patients
experience increased NF-κB expression
and activation in mesangial cells and
glomerular endothelial, along with
increased inflammatory cytokines.33
IKKβ inhibition leads to reduce the
inflammatory
mediators’
induction
due to hypoxia at kidney tubular cells.
Selective IKK inhibitor, Bay11-7082,
improve nephritic lupus in mouse by
inhibiting NF-κB and inflammasome
NLRP3.34 Genes that are known to encode
2 negative regulator of NF-κB, A20
(TNFAIP3) and A20-binding inhibitor NFκB1 (ABIN1/TNIP1), also has correlation
with lupus and nephritic lupus diseases.35
A20 is an enzyme that transforms into
ubiquitin and inhibits activation of NFκB related to immune and inflammation
stimuli. ABIN1 is ubiquitin bound
protein that inhibit NF-κB signal by
facilitating A20 action and disrupting
IKK activation. A20 deficiency in human
and animal model is correlated with
inflammatory and autoimmune disease,
including lupus.36 Genetic studies in
human and animal showed the ABIN1
involvement in nephritic lupus. Mouse
with inactive ABIN1 showed different
NF-κB activation and undergo lupus-like
autoimmunity and symptoms similar to
nephritic lupus in human.35
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NF-κBinducing kinase (NIK) mediate
non canonical NF-κB cascade from
several TNF members, including BAFF,
TWEAK, CD40, and OX40 that implies
to lupus pathogenesis. Preclinical study
showed that NIK inhibition could lead to
increase the survival rate, reduce kidney
pathology and reduce proteinuria
score.37 Thus, NIK inhibition could be
used as a potential therapy approach for
lupus.
The effects of mind body interventions
on inflammatory processes: the role of
NF-κB
Alterations
of
inflammation
processes are thought to affectthe
symptoms
and
conditions
that
responsive to MBIs, including fatigue,
depression, and pain. The most common
inflammatory markers assessed in
MBIs trials are C reactive protein
(CRP), a well established marker of
inflammatory activity. A previous meta
analysis reported that patients treated
with various types of MBIs for eight to
twelve weeks had decreased circulating
level of CRP.3 Several evidences showed
that tai chi or qigong, and possibly yoga,
which incorporate physical activity
components, are more likely to reduce
the CRP levels, relative to meditation.1,3
CRP is partlyregulated by IL-6.
Patients who did tai chi showed IL-6
reduction at 16 weeks and followed by
CRP reductionsat 24 weeks.38 A total of 12
trials examining the effects of MBTs/MBIs
(tai chi or qigong, yoga, and meditation)
on circulating proinflammatory cytokine
IL-6found that IL-6 did not consistently
change following the practice of these
various MBIs. Yoga gave effect in the
reduction of IL-6 in patients with heart
failure. Tai chi/qigong or meditation did
not affect the IL-6 level in circulation.3
The effect of MBIs on the changes
of circulating inflammatory markers
level might be due to the release
of cytokines such as IL-6 from non
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immunecell for example adipose tissue.
Evaluation of the specific effect of MBIs
on circulating inflammatory markers
secreting immune cells was determined
by various cellular assays to measure the
production of IL-6, TNF, and IL1 before
and after MBI practice. The studies found
that the production of IL-6 and TNFα
decrease dafter MBI practice. Irwin et
al.,39 found that practice of Tai chi over
12 or 16 weeks restored the increasing
amount (%) of monocyte expressing
IL-6, TNF, and co-expressing IL-6 and
TNF, significantly.39 Interestingly, tai
chi practice induced IL-6 and TNF level
reduction after 2 months, and the effect
maintained over one year during follow
up.
Significant life adversity is associated
with alterations of gene transcriptional
programs
expressed
under
basal
condition
in
circulating
immune
cells. Genome wide transcriptional
profiling of leukocytes from individuals
experiencing a range of life adversities
showed a common pattern of increased
expression of pro-inflammatory genes,
which often accompanied by focal
suppression of genes involved in innate
antiviral
responses.
Bioinformatics
analyses of these gene expressions
identified
specific
transcription
factors as potential mediators of this
transcriptional shift, and foundactivation
of pro-inflammatory NF-κBs / relfamily
transcription factors (TFs) and GATA
family TFs, decreased activity of
interferon response factors (IRFs) and
glucocorticoid receptor that antagonize
NF-κB
and
reduce
inflammation.
Results of genomic inflammatory
markers
examination
consistently
indicated decreased inflammatory gene
expression profiles, especially reduction
of NF-κB activity.40 These effects were
seen in yoga, tai chi, and meditation, and
occurred in diverse populations.
Several studies found that MBIs were
able to restore leukocyte transcriptional
alterations including activation of genes

Achadiono DNW, et al, Role of nuclear factor-κB...

regulated by the pro-inflammatory NFκB. Irwin et al.41 showed that tai chi
caused decreased inflammatory gene
expression, similar to the effects of
meditation and yoga. A study inolder
adult individuals with insomnia showed
that Tai chi can also induced down
regulation of genes transcriptions
involved in immunological activation
and inflammation (e.g., IL 6, IFNGR 1,
CD 69, FOSB, FOS, IFNG, JUNB, IL8, IL18,
PTGS2).41
MBIs are associated to thedecreasing
in sympathetic activity and increasing
in parasympathetic activity, reflecting
greater
sympathovagal
balance.
Sympathovagal balance is thought to
reduce inflammation via decreased
adrenergic signalling and lead to reduce
the activity of cAMP response element
binding protein family transcription
factors, which is consistent with reduced
sympathetic nervous system signalling
through β adrenergic receptors, in
conjunction with decrease in NFκB activity. Similar changes in CREB
signalling were found in a yoga trial,
which also showed the reduction of
NF-κB activity. However, the mediating
role of autonomic nervous system in
intervention that induces the reduction
of inflammation has not been tested.
MBIs influence glucocorticoid receptor
signalling without affecting cortisol
production. It assumed that receptor
sensitivity may be modulated by these
interventions. Inflammation, in the
context of chronic stress, is hypothesized
to be due to alterations of glucocorticoid
receptor
sensitivity.
Activity
of
autonomic nervous system and HPA
axis aremodulated by “neural alarm
system”, which consist of amygdala,
dorsal anterior cingulate cortex, anterior
insula, and periaqueductal grey (PAG)
matter. Neural alarm system regions
may be responsive to MBI sand mediate
downstream effects of inflammation.
MBIs have focused on meditative
practices. Mindfulness is associated

with alterations in threat related brain
regions, including decreased amygdala
reactivity and reduced functional
connectivity of amygdala. MBIs also
influence regulatory areas of brain
that modulate activity in threat related
regions. MBIs target psychological
processes that have been directly and
indirectly linked to threat, reward, and
regulatory brain regions.42
MBIs also have a role in reducing
pro-inflammatory genes expression
and NF-κB activity in patients with
cancer and other chronic diseases. MBIs
practiced by breast cancer patients cause
the reduction of depression events and
NF-κB level.43 Another study also showed
that NF-κB decreased in breast cancer
patients experiencing insomnia.39 In
elderly, MBIs have been proven to reduce
loneliness rate and NF-kB level.44 Even
though the NF-κB expression decreased,
but IRF1 activity increased in patients
practicing MBIs. Not only in patients but
also meditation conducted by caregivers
of dementia patients can also improve
the quality of mental health.45 MBIs
practiced for 9 weeks by patients with
inflamatory bowel disease and irritable
bowel syndrome could reduce NF-κB
expression.46 Previous study found that
MBIs could reduce NF-kB expression.
81% of the studies showed the reduction
ofgene transcription factor related to
inflammation.4
MBIs is ableto fix weak physical
condition and mental health, including
depression or anxiety disorder. Previous
study found that MBIs could reduce stress
through
inflammation
deactivation
mechanism involving biological and
biomolecular
mechanism.
Recent
study explained that inflammation
and antiviral transcription pathway
control could induceimmune genes
expression. Proper practice of MBIs
causethe decreased production of NF-κB
and cytokines through down regulation
process and lead tostressreduction.4
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Mind body interventionsas potential
supportive therapy in patients withSLE
Psychological disorder and physical
limitation in patients with lupus are
influenced by several factors such
as stress, change in lifestyle, and self
point of view to the disease. Until now,
studies on the effect of MBIs on systemic
lupus erythematous are limited.47 One
of MBIs program in lupus patients was
doneon 1982 by Arthritis Center, South
west Arizona University. This study was
done in 313 patients with lupus from
several centres in the United States of
America. Patients were followed up
within 2 months. Seven weeks after the
practice, patients showed a significant
reduction in depression score compared
to the onebefore treatment. In addition,
a significant increasedof relaxation and
practice occurred during follow up.47
A study by Horesh et al.48 On the effect
of 8 weeks MBIs therapy in 6 patients
with lupus showed the improvement of
several aspects, e.g. self point of view
to the diseases, including increased
of disease acceptance, and decreased
of avoidance.48 Therefore,
MBIs
canincrease the acceptance of patients
to the negative physical and emotional
condition.
In order to understand the
mechanism of the MBIs effect on the
patients condition with Lupus, further
studies need to be done, especially the
role of NF-κB. In SLE pathogenesis, NFκB affect the role of B-cell and T-cell
through its role in the development
and maturation of dendritic cells.
Abnormal NF-κB expression could
lead to autoreactive T-cell that trigger
plasma cell differentiation and lead to
several autoimmune disease.32 From all
of previous studies, NF-κB is activated
in patients with Lupus, therefore, it can
be used as a potential targetfor Lupus
therapy.
The potential of MBIs in reducing
NF-κB levelin patients with Lupus open
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an opportunity for further study. Latihan
pasrah diri is one of MBIs developed
and often being used in Indonesia. This
technique was developed by a clinician
and involving Islamic spiritual element.
Majority of Indonesian citizens are
moslem, thus this technique might be
suitable to be used in Indonesia. In the
future, a study onthe effects of LPD as
original MBIs from Indonesia in patients
with lupus could be done.
CONCLUSION
Disturbance in NF-κB level in the
body may facilitate various autoimmune
diseases and inflammatory disorders.
Abnormal NF-κB signal leads to
autoreactive T-cell, which is important
in SLE and plasma cell development
thus
exacerbating
autoimmune
condition. MBIs are considered to
reduce the production of NF-κB and
inflammatory cytokines. Latihan pasrah
diri as Indonesian original MBIs could
bepotentially used in SLE patients in
Indonesia. Further study on the potential
of LPD as a supportive treatment for
patients with SLE needs to be done.
ACKNOWLEDGEMENT
We would like to thanks all the
parties who contribute to this writing
process. We also want to declare that no
funding involved on this project.
REFERENCES
1. Bower JE, Irwin MR. Mindbody therapies
and control of
inflammatory biology: A descriptive
review. Brain Behav Immun 2016;
51:1-11.
https://doi.org/10.1016/j.bbi.2015.06.012
2. Dharma DA. Pengaruh latihan pasrah
diri terhadap control gula darah
pada penderita diabetes mellitus
tipe 2 dengan gejala depresi [Thesis].
Universitas Gadjah Mada; 2006.

Achadiono DNW, et al, Role of nuclear factor-κB...

3. Morgan N, Irwin MR, Chung M, Wang
C. The effects of mind-body therapies
on the immune system: Metaanalysis. PLoS One 2014; 9(7):1-14.
https://doi.org/10.1371/journal.
pone.0100903
4. Buric I, Farias M, Jong J, Mee C, Brazil
IA. What is the molecular signature
of mind-body interventions? A
systematic review of gene expression
changes induced by meditation and
related practices. Front Immunol
2017; 8:670.
https://doi.org/10.3389/fimmu.2017.00670
5. Baeuerle PA, Henkel T. Function
and activation of NF-kappa B in the
immune system. Annu Rev Immunol
1994; 12(1):141-79.
https://doi.org/10.1146/annurev.
iy.12.040194.001041
6. Karin M, Yamamoto Y, Wang QM. The
IKK NF-κB system: A treasure trove
for drug development. Nat Rev Drug
Discov 2004; 3(1):17-26.
https://doi.org/10.1038/nrd1279
7. Westbrook AM, Szakmary A, Schiestl
RH.
Mechanisms
of
intestinal
inflammation and development of
associated cancers: Lessons learned
from mouse models. Mutat Res 2011;
705(1):40-59.
https://doi.org/10.1016/j.
mrrev.2010.03.001
8. Akira S, Uematsu S, Takeuchi O.
Pathogen recognition and innate
immunity. Cell 2006; 124(4):783-801.
https://doi.org/10.1016/j.cell.2006.02.015
9. Karin M, Lawrence T, Nizet V. Innate
immunity gone awry: Linking
microbial infections to chronic
inflammation and cancer. Cell 2006;
124(4):823-35.
https://doi.org/10.1016/j.cell.2006.02.016
10. Ghosh S, Karin M. Missing pieces
in the NF-kB puzzle. Cell 2002;
109(Suppl):S81-96.
https://doi.org/10.1016/S00928674(02)00703-1
11. Karin
M,
Ben-neriah
Y.
Phosphorylation meets ubiquination:
the control of NF-kB activity. Annu

Rev Immunol 2000; 18:621-63.
https://doi.org/10.1146/annurev.
immunol.18.1.621
12. Senftleben U, Cao Y, Xiao G, Greten FR,
Krahn G, Bonizzi G, et al. Activation
by IKKa of a second, evolutionary
conserved, NF-kB signalling pathway.
Science 2001; 293(5534):1495-9.
https://doi.org/10.1126/science.1062677
13. Bonizzi G, Bebien M, Otero DC,
Johnson-Vroom KE, Cao Y, Vu D, et
al. Activation of IKKα target genes
depends on recognition of specific
κB binding sites by RelB:p52 dimers.
EMBO J 2004; 23(21):4202-10.
https://doi.org/10.1038/sj.emboj.7600391
14. Novack DV, Yin L, Hagen-Stapleton
A, Schreiber RD, Goeddel DV, Ross
FP, et al. The IκB function of NFκB2 p100 controls stimulated
osteoclastogenesis. J Exp Med 2003;
198(5):771-81.
https://doi.org/10.1084/jem.20030116
15. Matsushima A, Kaisho T, Rennert
PD, Nakano H, Kurosawa K, Uchida
D, et al. Essential role of nuclear
factor (NF)-kappaB-inducing kinase
and inhibitor of kappaB (IkappaB)
kinase alpha in NF-kappaB activation
through lymphotoxin beta receptor,
but not through tumor necrosis
factor receptor I. J Exp Med 2001;
193(5):631-6.
https://doi.org/10.1084/jem.193.5.631
16. Dejardin E, Droin NM, Delhase M,
Haas E, Cao Y, Makris C, et al. The
lymphotoxin-beta receptor induces
different patterns of gene expression
via two NF-kappaB pathways.
Immunity 2002; 17(4):525-35.
https://doi.org/10.1016/S10747613(02)00423-5
17. Zandi E, Rothwarf DM, Delhase M,
Hayakawa M, Karin M. The IkB
kinase complex (IKK) contains two
kinase subunits, IKKb1 and IKKb2,
necessary for IkB phosphorylation
and NFkB activation. Cell 1997;
91(2):243-52.
https://doi.org/10.1016/S0092-8674(00)80406-7
18. Holgate ST. Cytokine and anti267

J Med Sci, Volume 52, Number 3, 2020, July: 269-269

cytokine therapy for the treatment of
asthma and allergic disease. Cytokine
2004; 28(4-5):152-7.
https://doi.org/10.1016/j.cyto.2004.07.010
19. Williams RO, Paleolog E, Feldmann
M. Cytokine inhibitors in rheumatoid
arthritis and other autoimmune
diseases. Curr Opin Pharmacol 2007;
7(4):412-7.
https://doi.org/10.1016/j.coph.2007.06.001
20. Tak PP, Firestein GS. NF-κB in defense
and disease NF-κB: a key role in
inflammatory diseases. J Clin Invest
2001; 107(1):7-11.
https://doi.org/10.1172/JCI11830
21. Aupperle KR, Bennett BL, Han Z,
Boyle DL, Manning AM, Firestein GS.
NF-kB regulation by IB kinase-2 in
rheumatoid arthritis synoviocytes. J
Immunol 2001; 166(4):2705-11.
https://doi.org/10.4049/
jimmunol.166.4.2705
22. Beg AA, Baltimore D. An essential
role for NF-kB in preventing TNFa-induced cell death. Science 1996;
274(5288):782-4.
https://doi.org/10.1126/
science.274.5288.782
23. Bohuslav J, Kravchenko VV, Parry
GCN, Erlich JH, Gerondakis S,
Mackman N, et al. Rapid publication
regulation of an essential innate
immune response by the p50
subunit of NF-kB. J Clin Invest 1998;
102(9):1645-52.
https://doi.org/10.1172/JCI3877
24. Kang SM, Tran AC, Grilli M, Lenardo
MJ. NF-kappa B subunit regulation in
nontransformed CD4+ T lymphocytes.
Science 1992; 256(5062):1452-6.
https://doi.org/10.1126/science.1604322
25. Greten FR, Arkan MC, Bollrath J, Hsu
LC, Goode J, Miething C, et al. NFκB is a negative regulator of IL-1β
secretion as revealed by genetic and
pharmacological inhibition of IKKβ.
Cell 2007; 130(5):918-31.
https://doi.org/10.1016/j.cell.2007.07.009
26. Lawrence T, Gilroy DW. Chronic
inflammation: A failure of resolution?
Int J Exp Pathol 2007; 88(2):85-94.
268

https://doi.org/10.1111/j.13652613.2006.00507.x
27. Lawrence T, Gilroy DW, Colville-Nash
PR, Willoughby DA. Possible new role
for NF-kappaB in the resolution of
inflammation. Nat Med 2001; 7(10788956):1291-7.
https://doi.org/10.1038/nm1201-1291
28. Park JM, Greten FR, Wong A, Westrick
RJ, Arthur JS, Otsu K, et al. Signalling
pathways and genes that inhibit
pathogen-induced
macrophage
apoptosis-CREB and NF-κB as key
regulators. Immunity 2005; 23(3):319-29.
https://doi.org/10.1016/j.
immuni.2005.08.010
29. Basak S, Shih VF-S, Hoffmann A.
Generation and activation of multiple
dimeric transcription factors within
the NF-kB signalling system. Mol Cell
Biol 2008; 28(10):3139-50.
https://doi.org/10.1128/MCB.01469-07
30. Hayden MS, Ghosh S. NF-κB in
immunobiology. Cell Res 2011;
21:223-44.
https://doi.org/10.1038/cr.2011.13
31. Fernandez-Gutierrez B, Miguel S De,
Morado C, Jover JA. Defective early T
and T-dependent B cell activation in
systemic lupus erythematosus. Lupus
1998; 7:314-422.
h t t p s : / / d o i .
org/10.1191/096120398678920226
32. Mishra RK. Involvement of NFκB signalling pathway in the
pathogenesis of systemic lupus
erythematosus. Nephrology 2016;
2(1):9-13.
https://doi.org/10.17140/NPOJ-2-112
33. Zhang H, Sun SC. NF κB in
inflammation and renal diseases.
Cell Biosci 2015:1-12.
https://doi.org/10.1186/s13578-015-0056-4
34. Zhao J, Zhang H, Huang Y, Wang H,
Wang S, Zhao C, et al. International
Immunopharmacology Bay11-7082
attenuates murine lupus nephritis
via inhibiting NLRP3 in flammasome
and
NF-κB
activation.
Int
Immunopharmacol 2013; 17(1):116-22.
https://doi.org/10.1016/j.

Achadiono DNW, et al, Role of nuclear factor-κB...

intimp.2013.05.027
35. Caster DJ, Korte EA, Nanda SK,
Mcleish KR, Oliver RK, Sell RTG.
ABIN1 dysfunction as a genetic basis
for lupus nephritis. J Am Soc Nephrol
2018; 24(11):1743-54.
https://doi.org/10.1681/ASN.2013020148
36. Ma A, Malynn BA. A20: linking a
complex regulator of ubiquitylation
to immunity. Nat Rev Immunol 2013;
12(11):774-85.
https://doi.org/10.1038/nri3313
37. Brightbill HD. NF-κB inducing
kinase is a therapeutic target for
systemic lupus erythematosus. Nat
Commun2018; 9:1-14.
https://doi.org/10.1038/s41467-017-02672-0
38. Lavretsky H, Alstein LL, Olmstead
RE, Ercoli LM, Riparetti-Brown M,
Cyr NS, et al. Complementary use of
tai chi chih augments escitalopram
treatment of geriatric depression:
A randomized controlled trial. Am J
Geriatr Psychiatry 2011; 19(10):839-50.
https://doi.org/10.1097/
JGP.0b013e31820ee9ef
39. Irwin MR, Olmstead R, Breen EC,
Witarama T, Carrillo C, Sadeghi N, et
al. Tai chi, cellular inflammation, and
transcriptome dynamics in breast
cancer survivors with insomnia: A
randomized controlled trial. J Natl
Cancer Inst 2014; 50:295-301.
https://doi.org/10.1093/
jncimonographs/lgu028
40. Cole SW. Human Social Genomics.
PLoS One 2014; 10(8):4-10.
https://doi.org/10.1371/journal.
pgen.1004601
41. Irwin MR, Olmstead R, Carrillo C,
Sadeghi N, Breen EC, Witarama T,
et al. Cognitive behavioral therapy
versus tai chi for late life insomnia
and inflammatory risk: A randomized
controlled comparative efficacy trial.
Sleep 2014; 37(9):1543-52.
https://doi.org/10.5665/sleep.4008
42. Wahbeh H, Elsas S-M, Oken BS. Mindbody
interventions:
Application
in neurology. Neurology 2008;
70(24):2321-8.

https://doi.org/10.1212/01.
wnl.0000314667.16386.5e
43. Bower JE, Ganz PA, Irwin MR, Arevalo
JMG, Cole SW. Fatigue and gene
expression in human leukocytes:
Increased NF-κB and decreased
glucocorticoid signalling in breast
cancer survivors with persistent
fatigue. Brain BehavImmun 2013;
31(9):1713-23.
44. Creswell J, Irwin M. Mindfulnessbased stress reduction training
reduces
loneliness
and
proinflammatory gene expression in
older adults: a small randomized
controlled trial. Brain Behav Immun
2012; 26(7):1095-101.
https://doi.org/10.1016/j.bbi.2012.07.006
45. Black DS, Cole S, Irwin MR, Breen E,
St Cyr NM, Nazarian N, et al. Yogic
meditation reverses NF-κB and IRFrelated transcriptome dynamics
in leukocytes of family dementia
caregivers in a randomized controlled
trial.
Psychoneuroendocrinology
2013; 38(3):348-55.
https://doi.org/10.1016/j.
psyneuen.2012.06.011
46. Kuo B, Bhasin M, Jacquart J, Scult
MA, Slipp L, Riklin EI, et al. Genomic
and clinical effects associated with
a relaxation response mind-body
intervention in patients with irritable
bowel syndrome and inflammatory
bowel disease. PLoS One 2015;
10(4):1-26.
https://doi.org/10.1371/journal.
pone.0123861
47. Broderick JE. Mind-body medicine in
rheumatologic disease. Rheum Dis
Clin North Am 2000; 26(1):161-76.
https://doi.org/10.1016/S0889857X(05)70129-0
48. Horesh D, Glick I, Taub R, Agmon-levin
N, Shoenfeld Y. Mindfulness-based
group therapy for systemic lupus
erythematosus: A first exploration of
a promising mind-body intervention.
Complement Ther Clin Pract2017;
26:73-5.
https://doi.org/10.1016/j.ctcp.2016.11.011
269

