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INTRODUCTION

The pathophysiclopy ef functional dvspepsia
has yet to be established and there are many
determinant factors that may induce symptoms
of functional dyspepsia (FD) Psychelogical
stress 1s one of these factors, However, s role
is still controversial and difficult w prove -

The prevalence of functional dyspepsia in
Indonesia is increasing cach vear, which was

192 in PORK, 3 3%, in 2003 and 3% i1 2010 of

atl patient who visited the primary health care
units. So many factors could determine and affect
the pathophysiology of functional dyspepsia,
Darwin et al” found that functional dvspepsia
could be affected by psychological stress, which
at first seemied 1o have no correlation with 1L-6
expresston. Yetu there are some evidenees that it
may corretate by mcreasing Heldicobacior prlod
achivity,

]Z) <
changes in our body including the enhanced

helogical swess may induce various

role of cortiso!l hormone through the HPA axis
and mduction of the refease of mflammatory
mediators as well as affecting fHelicobacier
peford activity. > Murni® conducted a study
to evaluate histopathologic profile of gastric
mucosa in patients with functional dyspepsia
(FD). by comparing patients in the depressive
group and non-depressive group. The study
found that microscopical damage was more
severe in opatients of depressive group than

non-depresstve group as indicated by larger

honvever; owr study bas demonsiated dhar the dowinan

st copiizod HLA0 S pefesi aoniviy

acute milammatory arca, more severe epithelial
damage, worse mflammatory infiltration, more
severe degree of metaphg and more severe
atrophy of gastric mucosa.

Ho assumed that /7. podos can induce up-
regulation of mflammatery mediators such as
[L-6 and 1L-8 that exacerbates FD svimptoms.”
Psvchologieal stress mayv aftect [L-6 expression
through HPA axis pathway. Moreover, 11-8
ix o chemokine tn gastric mucesa and
activation s tiueed by 1L gvdori virulence ™ We

conducted a study to eval

psychelogical stress with plasma cortisol fevels,
-6 and JL-8 expressions as well as /1 pvlord
actighty in patients with functional dyspepsia
and to find out the dominant determinant factor
among them,

METHODS

This was an observational study using a
cross-sectional design, conducted between May
2013 and May 2017 at n@m Health Care
Univand Outpatient Clinte of M Ddamil Goneral
Hospial, Padang, West Sumatera, Indonesia,
The study protocol had been approved by the
Ethical Commisttee on Healtheare Research,
Faculty of Medicime. Andalas University on
May 235th 2013 (ethical study nuwmber: 081
KEPAK2015)
1ot

vinpltom of dyspepsia were mchuded i our

ghty patients aged 18-65 vears with

m;d;. Subject with ALARM symptom such as

39
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patients with bleeding or patents with weight
loss were excluded. Pationts with chronic
discaxes {e.g. diabetes, hvpertension, Tiver
cirrhosis, inflammatory bowel syndrome. renal
faifure, ete). pregnancy or who were using
contraceptive pills, NSAID and steroids were
atso cxcluded. Patients were sclected using
consecutive samphimg. Psvehologieal stress
was identificd by using Depression Anxiety and
Stress Scale (DASS 425 criteria, Gastre biopsy
was perggrmed to evaluate the inflammatory
marker (IL-6 and 1L-8Y andd #, pylosd activity,

Plasma Cortisol Levels

Samples obtained from patients” serum were
examined using Elecvsvs Cortisol Reagent Kit
and Electrochenttumimescence hnmunoassay
system (ECLTA)Y on Roche Fleesys 10102010
deviee with modutar analitves I8 170, The normal
morning serum was deteomined as 4,30 10 22 40
wy L (el the nonmal it for adult at the age
of 18 years }and the normal it for evening
serum cortisol levels were detenmined as 3,09 1o
16,66 upddl (e foradultsubjects aged T8 veary.

Histopathological Assesment

Listg immunohistechemistry (1HC), we
evaluated the gastric tissue specimens obtained
from antrum and fundus. Fixationwas performed
using paratiin block and the specimagis were

. i - « & ki .

stained using THC technigue to examine 1L-6 and
IL.-8 expressions as well as the 71 pydors activity,

Immunohistochemistry Procedure

Antigen detection in tisstues and cells was
performed as an initial step mcluding binding
primary antibody to s specific epitope. The
primary antibody was bound 1o a sccondary
antibody and then the siep was followed by
using anenzyme-tabeled polvmer orthe polviner
may be apphicd directdy to have direct binding
with the primary antibody. The bound primary
antibody was detected by an enzymie-mediated
colorimetric reaction.

Statistical Analysis

Distribution of each vartable was evaluated
using univariate analvsis and presented incharts
and graphs. The association between each
variable of psychological stuess and non-stress

group was performed by Chi-square test: -test

40

was used tor pumerieal datas The determinant
factors were evaluaed usimg muluvariate
analvats wih binary dichotomy

RESULTS
Our study was conducted for approximately

o veargen 8O out of 105 participating patients

Subjeets were categorized o two groups (1o
stress and non-stress groups) with 40 subjects in
cach group. The mean age of subjects inthe stress
group was 35.60 vears which was fower than
those th non-stress group (42,15 vearsy; howewer,
the difference was not statisticatly significant.

In Table 1. there s no difference in subject
charactertstics for both groups except for the
dyspepsta score, The subjects i the stress group
had higher score than those in the non-stress
aroup indicating that they had more severe
dvspepsia although endoscopy findings were
similar for both groups.

Table 2 shows thatthe morning and aftermoon
rum cortisol fevels were significamly Tugher
i patients of the stress group than those in the

NOR-SUress group.

Table 1. Subject characierstics

Variables Stress Non-stress
{n=40) {n=40)
Age (yearsi mean (SO 3560 (10.58) 42.15(12.79)
Guender
Male 14 18
- Fomale 26 22

Ceoupational status

- Working 20 23
- Notworking 20 17
Fduvational Level
S 28
- Higher 4] 12
ncorie Level
Low 8] 12
- Moderate 22 19
High I G
Dyspepsia scure
- 10 7
23 31
. "
Endoscopic finding
Hypereria 27 25
- Normal 13 15
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Table 2. Comparison of patien

ts with funclicnal dyspepsia based on plasma corfisol levels, 1IL-6 and 1L-8 expression and
H. pylod activity between bath of groups with and withoul payo

ogical stress

Group Non-stress S0 Stress {mean) sSD 24
{mean)
tarning Cortisol Fos 2405 1218 0001
Afternoon Cortisol 1248 924G 0000
iL-6 72485 19 49 394
L8 14.80 1271 0.29

Figure 1. immunohisisehemisin o

Figure 1 shows that the expressions 1L-6
and 1L & are sumilar, However, TL-8 wends to be
non-reactve or to have minimal exprossion

In Table 3, we can see /1 pvlor acuvity m
gastrointestinal muggsa in both groups. however
higher activity was found m subjects of the stress
group than those in the non-sress group.

Table 4 demonstrates thatthere was a higher
percentage of /L plord activity inon gastric
mucosa m subjects of the stress group compared
to the non-stress group, although it was not

statistically signiticant (p~0.27).

Positive Negative
Grou ) Total
P n {%) (%)
Nan-stress 2616507 LD

Stress 37T A 1000

Table 4. Distribution of funciional dyspepsia patients
hased on activity of H. pylerd In gastric mucnss

None Epithetial Sub-mucosa

Group n (%) n (%) n (%)

el
R el
e

MNot-stress 14 (B0 9;

Stress Q39

16 fanand -8 expression found n s

ubjects of the stress group

Figure 2 shows a sign of /1 pvios acuvity
in the interstittal tissue, which was deeper than
epithelial faver and was not usually found in
nermal condition.

antivity in gasinic murssa of
[sia

palienis with funciional dyspe

DISCUSSION

The association of psvchosocial stress and
psvchological factors with chinical manifestations
of functional dvgpepsia can be explamed
scientificatly. Genetic factors, stressful situation
incarly e, eovironmental factors such as losing

41
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a family member. abuse and other negative
factors may affect psychological dc\‘ciupmcm
Thev also may atfect the abihity in adapting 1o
psvehosocial problems tater in life,

In gastromtestinal tract. some changes may
occur through the Brain-Gut- Axis mechanism
including changes i gastric and mtestinal
motility. mucosa mumunity and visceral
hvpersensitivity, Stess and psvehological
problems may affect the balance of autonomic
nervous system, cential and peripheral nervous
system. immunity system and body hormonal
function (i.
functions). Those changes may induce the

¢ psvcho-neuro-immunoe-endocrine

development of signs and svimploms of
functional dyspepsta. The mechanism will bring
further effect on gastrointestinal tract, secretion.
motility, vascularization and reduce pain onset.
which may lead to deteriorating health and tiving
activities.™”’

Our study demonstrated that there was an
increase in morning plasma cortisol levels
the subjects of stress group (24.03 (8D 1218
pefdly, whieh was significantly ditferent from
those in the non-steess group (15,79 (SD 7.65;
pa/dl, pr0.005), Contrasting resuliswere tound
tor the afternoon plasma cortizol levels, in which
the fevels were found within normal Thnits tor
both groups. Nevertheless. the afternoon plasma
cortisol fevels i subjects of the stress group were
higher than those in the non-stress group (12,42
(SD 925 vs. 643 (SD 453y pg/dL. p=0.0031.

A study conducted by Murni®s has also
demonstrated that alternoon plasma cortisol
tevels i patients with psychosomatic disorder
was higher than normal, although statistically
instgnificant (163.09 (3D 130.29) nmolL
H2.09(SD 8646 nmolb L), Depressive paticits
in the study also had higher morning plasma
cortisol fevels than the normal healthy subjects
(A2R.92 (SD 17298 nmob'L vs, 188 R4 (SD
103 M4 nmol /L. p0.051,

Actually
levels 1s a normal p

. high morning plasma cortisol
shenomenon found i about
77% at the poy mhnmu which s known as the
Cortisel Awakening Rc:&pon.\c (CAR) toccwrs
due 1o ncreased reacuvity of the HPA axis n
the morning and the reaction is separated from
the cortisol circadian rhvthm. The Cortisol

42

Awakening Response s superamposed with the

peak of cortisol seeretion wn carly morning.,

The Association of Psychological Stress with
iL-6 and |L.-8 Expressions

Our study showed that there was lower
IL-Goexpression i subjects of the stress group
compared to the non-stress group. Simidarky,

subjgects i the non-stress group had higher 11.-8

expression. However no significant ditference
wis found in both groups.

iL-6 Gnterleukin-61 18 the first-line evtokine
that plays a role in the central process of
svstemie mflammation It s both pro- and
anti-inflammatory agent that will activate
inflammation throughactivating and profiferating
nereasing

inducing the

femphocytes. diftferentiating B cells.
the number of leukocvtes and

response of :mltc-phusc protetn i the tiver
-6 122-27k D)y s produced by various cells
i immune svstem including monoevies,
mesothelial cetlsl fibroblaste adipocyvies and
Femphocovtes that account for l'L'.\pth 1o
Csuch as TN e 11 [

bacteral endotoxins, phyvsweal exerese, n.\'uldli\ ¢

phvsiofogical stimulus

stress ax weblas psvehological stress
Plasma seluble 1L-6 15 a form of free 1L-
After binding with [L-6R. the rec
[L-6, in the cireulation it can stimulate the
-adrenal (HPAY, Stress
will atfect 1L-6 expression through the HPA-axs

hyvpothalamus-pitutary

pathwav. Numerous studics have demenstrated
that indwviduals with low stress fevels have
iproved immune system.

Psvehological siress can stimulate
gastreintestinal tmmune response and
aggravare inflammatory svimptoms. Although
the mechanism of how stress can stimulating
such response cannot be explained clearly. 1t
has been suspected that the agerassive reaponse
ol commensal bacteria may play a role. i
which may Tead w0 abnommality in gasuic and
ntestwat unction when an individual endures

psvehological stress. Numerous studies have

provided evidences of increased pernmeability of

the mucosa, Therefore, the microorganisms that
causing such abnormality can be determined.
Hence. stress can trigger imereaxed permeability
of gastrontestinal mucosa, which may factliate
microorganisms and their antigens trespass the

eptor of
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epithehial barrier and results in aetivation of
miucosal immune response.’’

Our study has demonstrated song ditlerences
between both groups, For example. 11-6 and 18
expressions were more readily observable in the
non-stress group than the suess wroup. atthough,
the difference was not significant. Other factors
have heen predicted 1o play arofe indevelopmy
mucosal batance ncluding the newronal factor
that can suppress 1L-6 and TL-¥ exprossions,
Ancther presumption suggests that 74 piond

micetion wavgnduce inflammatory response

that can affect IL-6 and IL-8 expressions in the
NON-SIFess group.

In the gastrointestinal mucosa, homeostasis
of the immune svstem and autoimmune
mechanism play important yoles i mamtaining
mucosa stability by regulating T-cells activity
through several mechanisms including: 1)
Controlting infection by actvating 1L 17, 1L-
17F, IL-21 and 1L-22 produced by Thi7: 2}
Protectintg against parasites by activating 1L-4,
IL-3 and 1L-13 produced by Th2: 33 Protecting
against mtracelbmicrobiota by regulating 1IN0
Regulating tmmunce svstem by actvation ol 1L.-
FOOTL-35 TGEFR which are produced by Treg,

Chronive stress can alter microbiota
composition and increase 11.-6 expression, which
mdivates mmune svstem activation. Cortisol
does not only afteet the hormonal pathway,
but also neuronal pathway., Vagal nerve can
activate noradrenaline sceretion that may cause
altered microbiota composition and maintain the
balance of immune system in the mucosa. Some
neurotransmitters may affect the composition
of microbtota including serotonin, GABA. et

The altered microbiota can influence
the nerves and stimulate the brain to reduce
mflammatory process. Emotion can akso be
affected by the feedback mechanism of some
neurotransmitters, tryptophan metabolism and
spinal cord. Such homvostasis process atlows
distinet expression of 1-6 and TL-8 In onr
study, chronic stress i patients with functional
dvspepsia does not increase 1L-6 and IL-8
expressions since there is another mechanism
that covers the inflammatory responsce,

The Association of Psychological Stress with
Helicobacter pylori Activity

In our study, we attempted o evaluate the
correlation between stress and /1 prlori activity,
We found positive /1 gmfori infection insubjects
of both wroups, The positive presentation ix
more visible i the stress group than non-stress

Sty vs, 630 Onverall, about 71 25

group (77,
our patents with functional dvspepsia had been
intected by /1 pvdord The rate s much higher
than the world ™ prevalence. which s about
3045 The result depends on what kind of the
procedure used i the study for dentifving 74,
pvioroinfection. The best technique or the gold
standard s gastric mucosa biopsy, which had
been performed in our study.

Our sudy alsa observed some differences
between both groups regarding 11 pyfori
infection. In individuals with psychologreal
Bross. higher /. pylosi activity was found
compared to those i the non-stress group.

Bascd on Table 4 which presents the activity of

Hopviors higher activity involving submucosa
was Tound in the stress group compared to the
nen-siress group (62 7% vs, 37.3%) ltindicates
that stress can stimulate /1 pylosi activity to be
more dggressive to penetrate the epithelial and
fvolve the submucesa that subsequently will
cause more severe mucosal damages,

Mirnt has investigated the role of depressive
mood on I prferi infection by uxing pastric
mucosa biopsy. The study suggested that patients
with depressive mood had greater o pylori
infection and more severe histopathologieal
feature.

e role of 71, gydori i the pathophvsiology
of functional dyspepsia s stifl controversial,
Activation of the immune system will enhance

inflammation and stimulate the release of

inflammatony mediators and chemotaxis tactor
suchias TL-6, IL-801L- 130 TNFal TL-10 and ete,

Itwill aceelerate the inflammartory response of

vastric mucosa. It also can cause macroscopic
and microscopic damage of gastric mucosa
Tol-tike receptor-2 {TLR-21 is a main
receptor that can identity /1 pvlori infection
and s inflammatory process. Activating

the receptor will cause further activanon of
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NF-«B. caspase and iterferon pathway that
produces pro-inflammatory evtokines such as
T30 TNF-al 1L-60 MOP-1 dan IFN-B. These
cvtokines will have further mteraction with
inflammatory mediators sueh as neutrophils
or bymphoceytes and then will activate immune
response. Gastritis, which is caused by /1. pidori
infection, is characterized by increased amounts
of acute and chronic inflammatory cells that
secrete eytokines and will contribute to greater
local nflammation.”

Determining the Dominant Factors of

Functional Dyspepsia in Patients with
Psychological Stress

In our study, we attempted to find out the
dominant determinant factors in functional
dyspepsia and we obtained resulis that the
determinant {actors mcluded aftiermoon plasma
cortisol levels, moming plasma cortisol levels.
1L-6 expression, 1 pidosi activity and 11L-8
expresston. Then, we found that in individuals
with functional dvspepsia and psvchological
stress, the dominant factor was plasma conisol
levels, especially afternoon plasma cortisol evels,

Acstudy in Thattand showed that 77 pviori
infection. anxicty and depression were Trequentiy
found in patients with funictional dvspepsta. The
highest prevalence of those svmptoms was
found in individuals with post-prandial distress
syndrome (PDS)Y /L pudoriinfection. anxieny and
depressive are important factors that may lead
to functional dyspepsia espectally in patients
which factor is more dominant. Appropriate
management of 71 pford eradication and also
treating anxiety and depression is the best
treatment regnmen. In additon, ttcan play a role
in preventing gastric coanger,

Increased morning plasma cortisol levels in
patients with psyvchological stress, particularhy
those with depression, had been observed m
previeus studies. ltmay also oceur in individuals
with chronic stress. as it mav fead to negative
feedback fatlure which happens repeatedty, thus
maintain higher levels of cortizol and affect
certatn organs,

The alternoon plasma cortixol levels also

affects the development of dvspepsia svndrome,

44

Our study has demonstrated inereased afiernoon
plasma cortisol levels, wihich was within the
normal it The increased cortisel levels
may be caused by inflammatory response
characterized by mercasing 1L-6 expression
andd when we observed the correlation between
IL-8 expression and cortisol fevels, we found a
significant ditference.

Theretore, morning cortusol and afternoon
cortisol fevels are expected to he the objective
parameters o contivm whether an individual has
psvchologicalstress problem ornot. Appropriate
stress management could reactivate the negative
feedback nechanism, therefore the progression
o gastric mucosa damage can be prevented,

The mtlammatory response in gastric
mucosa oceurs due to varions factors and one
ol them is psvchological stress. In our study.
we found that 1L -6 expression is more domnant
than TL-8, The evidence mdicates that suess
can lead 1o mereased -6 and 1L-¥ expression,
although. no significant ditference was found

IL-8 18 more frequently associated with /4
pavlori activity, Our study demonstrated that
there were colonies of /1 pvdord i both suess
and non-stress groap, Our result indicared that
there swas no significant difterence i /4 pydoei
activity: Nevertheless, we found greater activity
ol 7 pyviosi mthe stress group than the non-stress
proup. When causing tissue or mucosal damage,
H. podori witl interact with 1L-8.

Psvehotogical stress will activate the
HPA axis and alter the immune system ol
nflammatery system. which s characterized
by activation of HL-1, IL-6 and TL-8. Moreover,
itowil also modulate stress response through
~ome neurotransmitiers such as serotonine and
cortisel, The feedback mechanism of micrabiota
anve S pedors can also alfect mflamimaton and
activate HPA axis o imcrease cortisol levels
the circutaton. When feedback mechanisny of
cortisol is stll good. accordingly the circuit witl
he stopped and the mBammatory response can
be repressed. Theretog it may have affected ow
study result i which 16 and 1L-8 levels were
found o be fower i the stress group compared

G non-slress group
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LIMITATIONS OF STUDY

Our study did not consider the rote of

neuronal and neurotransmitter that can affect

the inflammatory process in gastric mucosa, Our

study only observed the role hormonal pathway,

which was measured through the increased

cortisol levels, which were firstly assumed

to have a correlation with increased 1L-6 and

[L-8 expressions. However, our grudy showed
different resubt as we found that IL-6 and 1L-¥

expressions were higher mthe non-stress group

than the stresg group.

Our study did noet assess 1L-6 and 1L-¥

expresston i individuals with negative 7/

priord findings, Immune response may seeur

due 10 /1 pilori activity. but it does prove that

the psychological stress can alfect the 77 pyiori

activity.

CONCLUSION

Psychological stress is associaggd with

ko

mereased cortisol sernun levels, fower 1L-6 and

B expression and increased . pylori and the

dominant factor is afterneon plasma cortisol
levels.
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