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Background: The impacts of smoking on the intestinal microbiome piece and arranged
assortment have been appeared in different arranged controlled and observational
clinical trials in individuals. Synbiotics are utilized not fair for the progressed survival
of beneficial microorganisms included to food, however in expansion for the prompting
of the duplication of specific nearby bacterial strains display within the gastrointestinal
tract. Aims and Objective: This research proposed the impact of synbiotic supplement
on gut-brain axis in Thai smokers in the realm of gut-related biochemical parameters and
cognition. Materials and Methods: We directed a single gathering, pre-and post-test studies;
20 participants lived in Mahasarakham, Fagerstrom Test for Nicotine Dependence at 4 or
above, and no history of cerebrovascular diseases, brain and abdominal surgery, and not taking
hormones or medications impacted brainwaves or utilizing antibiotics inside about fourteen
days prior. Participants were allocated to synbiotic supplement containing 3 kinds of prebiotics
and 7 types of probiotics prior to sleep every day for about two months. Results: Results
were estimated in gut-related biochemical parameters change and alternation in cognition.
The present outcomes have indicated essentially decline in the scores of Fagerstrom Test
for Nicotine Dependence and also the scores of craving for smoke after intervention. In
additions, lipopolysaccharide (LPS) in plasma significantly decreased after the intervention.
Conclusion: Further researches are obligatory to lead in finding a propensity to improve in
gut-related biochemical parameter and cognition after admission of synbiotic supplement.
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INTRODUCTION

The tobacco epidemic is one of the most prominent
common well-being perils the world has ever gone up
against, butchering in overabundance of 7 million people
cach year. In overabundance of 6 million of those losses
are the result of coordinate tobacco utilize whereas
around 890,000 are the eventual outcome of non-smokers

being displayed to second-hand smoke." In Thailand,
the observation of smoking propensity led in 2014 had
demonstrated that 20.7% of 54.8 million individuals
matured over 15 years of age were smoking, considered
18.2% as standard smokers and 2.5% as petiodic smokers.”
Tobacco smoke is a complex, dynamic and responsive
blend containing an expected 5,000 synthetics.”” The most
broadly recognized degenerative diseases from smoking are
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cardiovascular diseases, pneumonic illnesses, and malignant
diseases. Smoking also increases perinatal issues, for case,
low birth weight and unsuccessful labor. The foremost
broadly recognized mental comorbidities are liquor/
substance, burdensome, bipolar, uneasiness, character, and
attention-deficit/hyperactivity disorders. In individuals with
current tobacco utilize issue, the commonness of current
alcohol, and medicine, apprehension, burdensome, bipolar,
and character issue ranges from 22% to 32%. Nicotine-
dependent smokers are 2.7-8.1 events bound to have these
disarranges than nondependent smokers, never-smokers,
or ex-smokers.®

In various smokers, the foremost concerning parts of
ceasing are the decided slants or needs to smoke a cigarette.
Cravings will in common diminishment in quality and
repeat with longer restraint period, all things considered
a minority of ex-smokers still report compelling impulses
a half year within the wake of ceasing.” Empirical studies
have illustrated that cravings — a crucial component of
tobacco utilize issue within the DSM-V — are one of the
foremost relentless markers of backslide in ex-clients, and
suitably their diminished is a basic objective of conclusion
treatment in smokers.® Longing for is routinely charactetized
as a unique experience of requiring to utilize a medicine,
and in this way arranging oneself toward pharmaceutical
taking. Ancient fashion molding models stipulate that
wants are circumstance express and innovative, to such
a degree that they can be enacted by boosts as of late
associated with medicine utilize, and reestablished an
awfully long time after restriction.” Tiffany and Conklin
have supplemented this model by contending that craving
could be a multifaceted construct that incorporates diverse
mental strategies, counting memory of past pharmaceutical
taking and expectation of resulting utilize. As shown by
them, drug-taking behaviors may happen without longing
for in light of the truth that they ended up automatized
within the advance arrange to dependence. The work of
needing would in this way contain of subjective methods
that can fuel or deflect the execution of automatized
pharmaceutical utilize penchants.'

The impacts of smoking on the intestinal microbiome
piece and arranged assortment have been appeared in
different arranged controlled and observational clinical
trials in individuals.'"'” Synbiotics are utilized not fair for
the progressed survival of beneficial microorganisms
included to food, however in expansion for the prompting
of the duplication of specific nearby bacterial strains
display within the gastrointestinal tract.' Concerning their
therapeutic efficacy, the alluring properties of synbiotics
join antibacterial, anticancerogenic, and unfriendly to
unfavorably vulnerable impacts. They likewise neutralize
decay shapes within the stomach related tract and neutralize
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constipation and diarrhea. For reasons obscure, synbiotics
could be exceptionally efficient within the evasion of
osteoporosis, diminish of blood fat and sugar levels, rule
of the immunological system, and treatment of brain issue
related with abnormal hepatic capacity.”

There are numerous reports demonstrated that smokers
have gut dysbiosis in them and also the inflammation
state. Inflammation can be caused in different ways,
and lipopolysaccharide (LPS) is an important tool for
this function. LPS is a protein that is found in the outer
membrane of Gram-negative bacteria. Its main target
is the toll-like receptor (TLR) 4, although it is known to
function on other receptors.** Activation of TLR4 by LPS
requires a variety of downstream adapters, such as myeloid
differentiation primary response protein 88 (MyD88), TIR-
domain-containing adaptor-inducing interferon-3 (TRIF)
and TRIF-related adaptor molecule (TRAM), which are
essential for signaling the receptor.”* The recruitment of
these adapters may further activate downstream pathways
which culminate in the activation of transcription factors
that, in effect, induce a plethora of pro-inflammatory
genes.* In additions, the gut dysbiosis has the impacts to
the brain work for instance consideration, focus, intellectual
capacity and longing for. Consequently, this research intends
to locate the instructive correspondence between the
synbiotic supplement and gut-brain axis in cigarette smokers.

MATERIALS AND METHODS

In this research, we considered the impacts of synbiotic
supplement on gut-brain axis in the cigarette smokers. The
study was affirmed by and performed under the guidelines
of the Research Ethics Committee of Mae Fah Luang
University, Thailand.

Participants

Populations in this exploration were the smokers aged
18-70 years of age who lived in Mahasarakham province
with no history of cerebrovascular diseases, brain or
abdominal surgery, taking hormones or medications
affected brainwaves. Our samples were 18-70 years of
age male or female smokers lived in Mahasarakham
province coordinated the inclusion criteria, which were
somewhere in the range of one and five years of cigarette
smoking, score >/= four of Fagerstrom Test for Nicotine
Dependence, no history of cerebrovascular diseases, brain
or abdominal surgery, taking hormones or medications
affected brainwaves, right-handed prevailing, typical vision
and hearing, no utilization of antibiotic agents inside
about fourteen days prior, no history of colon purifying
treatment inside about fourteen days prior, no history of
anti-inflammatory drugs inside about fourteen days prior,
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no pregnancy and lactation. We examined in one gathering
contained 20 participants.

Synbiotic supplement

Synbiotics were manufactured by Lactomason Korea Co.,
Ltd. and contained Lactobacillus rbhamnosus, Lactobacillus
paracasei, Lactobacillus reuteri, Lactobacillus salivarius,
Bifidobacterium lactis, Bifidobacterinm breve, Bifidobacterium
longum. Total of probiotics contained 25 x 10° colony
forming unit per grams as well as included Inulin 4 grams,
Fructooligosaccharide 2 grams and Galactooligosaccharide
2 grams. Sachet was in aluminium foil.

Intervention

Firstly, we reached participants to make an arrangement
in the first part of the day. At the arrangement, we
clarified the targets, technique, advantages and reactions
of the examination in subtleties. After that they marked
deliberately the educated assent regarding the exploration.
We gave them questionnaires about the individual data,
Fagerstrom Test for Nicotine Dependence and Craving
Score. At that point we took the primary stool assessment
for real-time PCR for Staphylococcus aureus, Bifidobacterinm
spp., Lactobacillus spp., Enterobacteriaceae, Bacteroides spp.,
Firmicutes, Clostridium spp., Gram positive bacteria, Gram
negative bacteria, and Total bacteria to record the measure
of intestinal microbiome. This was for microbiology. In
natural chemistry, we gathered the primary blood test
for hsCRP, ESR, IL-1b, IL-6, TNFo, LPS, the monocyte
count to high-density lipoprotein cholesterol proportion
(MHR) to record level of inflammatory markers. We
additionally led Lactulose-Mannitol test, gathered urine
for Lactulose and Mannitol test before taking the sugar
and after for six hours. Finally, we checked physiology of
the brain to assess cognition by estimating brainwaves,
event-related potentials, and developing neuroimaging,
which may take around 60 minutes. At last, we gave them
synbiotic supplement to allow one sachet with meal in
the day for about fourteen days. We made a meeting with
the subjects to get the following synbiotic supplement at
regular intervals for two months. Following two months,
we did neatly everything equivalent to the main visit, which
were noting the second Fagerstrom Test for Nicotine
Dependence, Craving Score, the second stool assessment
for real-time PCR for Staphylococcus aurens, Bifidobacterinm
spp., Lactobacillus spp., Enterobacteriaceae, Bacteroides spp.,
Firmicutes, Clostridinm spp., Gram positive bacteria, Gram
negative bacteria, and Total bacteria, the subsequent blood
test for hsCRP, ESR, 11.-1b, I1.-6, TNF«, LLPS, MHR, urine
test for Lactulose-Mannitol test.

Data analysis
All of the results were evaluated and analyzed by descriptive
analysis, paired t-test or Wilcoxon signed rank test, and
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Pearson or Spearman Rank correlation for measuring the
strength of their association. A p-value lower than 0.05
was considered significant.

RESULTS

A. Demographic information of the participants

Two participants were dropped out, bringing about eighteen
subjects took an interest in this research. The demographic
data were appeared in Table 1. All members were seventeen
males and one female, as 94.44% and 5.56% of all
participants separately. There was just a single individual
matured under twenty years of age, as about 5.5%. Five
members matured 20-39 years of age and ten members
matured 40-59 years old were about 27.8% and 55.6%
of all participants separately. Two participants matured
60-and-above year old took an interest in the measure of
11.1% of the considerable number of members. Mean
and variance difference of time of them were 42.39 and
12.71 years separately. Of the considerable number of
participants, seven were single and eleven were married.

B. Fagerstrom test for nicotine dependence

In Fagerstrom Test for Nicotine Dependence, mean and
variance of pre-test were 8.1765 and 0.1544, while mean
and variance of post-test were 7.7059 and 0.5956 separately.
P-value was 0.0156. These were appeared in Table 2.

C. Craving for smoke

Where as the results of craving smoke in the pre-test were
56 in mean and 27.6250 in variance, the consequences of
desiring for smoke in the post-test were 50.8824 in mean
and 25.4853 in variance. Table 3 demonstrates the after
effects of craving for smoke.

D. Plasma LPS level

The mean plasma LPS rate was 23.405 mg/dL with a
difference of 8.31 mg/dL prior to the ingestion of the
synbiotics. After two months, mean with variance of

Characteristics N %
Gender
Male 17 94.44
Female 1 5.56
Age
Under 20 1 55
20-39 5 27.8
40-59 10 55.6
60 and above 2 1.1
Mean 42.39
Variance 12.71
Status
Single 7 38.9
Married 11 61.1
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N=18
Pre-test Post-test
Mean 8.1765 7.7059
Variance 0.1544 0.5956
P-value 0.0156

N=18
Pre-test Post-test
Mean 56 50.8824
Variance 27.6250 25.4853
P-value 0.0000

N=18
Pre-test (mg/mL) Post-test (mg/mL)
Mean 23.405 17.658
Variance 8.31 7.13
P-value <0.05

7.13 mg/dL decteased significantly to 17.658 mg/dL. The
findings of plasma LPS were shown in Table 4.

DISCUSSION

This research had the reason to consider about the
impact of synbiotic supplement on gut-brain axis in Thai
smokers through gut-related biochemical parameters and
cognition. The fundamental outcomes have demonstrated
that synbiotics influenced nicotine dependence in
the Fagerstrom Test. The scores of Fagerstrom Test
diminished after admission of synbiotics for about
two months altogether. Contrasting with the review of
synbiotics and Fagerstrom Test for Nicotine Dependence,
no study has been referenced previously.

However, numerous researches have demonstrated positive
synergistic impacts for synbiotics on corpulence, diabetes,
non-alcoholic fatty liver disease, necrotizing enterocolitis
in low birth weight infants, and in the treatment of hepatic
encephalopathy.”””' The utilization of probiotic-containing
yogurt improved the disposition of those whose state
of mind was at first poor.”” Our preliminary study has
likewise demonstrated that the scores of craving for
smoke diminished after synbiotic utilization for about
two months altogether. In plasma LPS aspects, data have
recently shown that prebiotic-treated mice displayed lower
plasma LPS and cytokines and decreased hepatic expression
of inflammatory and oxidative stress markers. A reduced
inflammatory tone was associated with lower intestinal
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permeability and increased tight junction integrity.”
There were also human studies considering prebiotics and
inflammatory or oxidative stress markers. One of them
was conducted in participants included 49 diabetic females.
They were divided into an intervention group (n=24) as
well as a control group (n=25) and received 10g/d inulin or
maltodextrin for 8 weeks, respectively. Inulin-supplemented
patients exhibited a significant decrease in FBS (8.5%),
HbA1c (10.4%), fasting insulin (34.3%), homeostasis model
assessment of insulin resistance (HOMA-IR) (39.5%),
hs-CRP (35.6%), TNF-a (23.1%), and LPS (27.9%)
compared with the maltodextrin group (p<0.05). Increase
in IL-10 was not significant in inulin compared with the
maltodextrin group.* As described above, our preliminary
outcome also reported a significant decrease in plasma LPS
after two months of synbiotic supplementation.

In spite of the fact that these primer discoveries represent
to a generally data, it may not reflect every one of the
impacts of synbiotic supplement on gut-brain axis in Thai
smokers. There was additionally restriction in sample size
and short term of the investigation. No placebo control was
led in this study. In additions, the participants were huge
age contrasts, which were 12.71 years. Therefore, it needs
further research to be done in the larger extended way.

CONCLUSION

The present outcomes indicated essentially decline in the
scores of Fagerstrom Test for Nicotine Dependence and
also the scores of craving for smoke after intervention. The
lipopolysaccharide (LPS) in plasma significantly decreased
after the intervention. However, further researches are
obligatory to lead in finding a propensity to improve in
gut-related biochemical parameter and cognition after
admission of synbiotic supplement.
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