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Abstract— Cigarette smoking is a combination of thousands of synthetic compounds that contribute straightforwardly or by implication 

to the addiction of cigarette smoking with inflammation, although a lot more may exist. Genome-wide association studies (GWAS) have 

unequivocally shown that variety in neuronal nicotinic acetylcholine receptor subunit α5 (CHRNA5) and in cytochrome P450 2A6 

(CYP2A6) anticipated smoking substantialness, later period of smoking discontinuance. The relationship between the Fagerstrom Test 

for Nicotine Dependence and the Lipopolysaccharide marker in Thai smokers was proposed in this study. We investigated fourteen 

Thai smokers in Mahasarakham province who scored 4 or higher on the Fagerstrom Test for Nicotine Dependence. We provided them 

surveys about their personal information, administered the Fagerstrom Test for Nicotine Dependence, and continued the 

Lipopolysaccharide marker blood tests. The value of R in Pearson connection was 0.4438. Although it found a positive correlation, the 

relationship between Fagerstrom Test for Nicotine Dependence and Lipopolysaccharide level was weak due to no correlation. In 

addition, the value of R2, the coefficient of determination, was 0.197 (p=0.1119). Further studies are needed to investigate more the 

relationship between smoking and inflammation. 
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I. INTRODUCTION

Bioinformatics began more than fifty years ago when 
personal computers were still a hypothesis, and DNA could 
not yet be sequenced. During the 1960s, the primary again 
peptide sequence constructing agent, the principal protein 
succession information base, and the main amino acid 
replacement model for phylogenetics were created. Through 
the 1970s and the 1980s, equal advances in atomic science 
and software engineering set the way for progressively 
complex undertakings, for example, examining total 
genomes. In the 1990–the 2000s, utilization of the web, 
combined with cutting-edge sequencing, prompted an 
outstanding flood of information and a quick multiplication of 
bioinformatics instruments. Today, bioinformatics faces 
different missions, for example, dealing with Huge 

Information, guaranteeing the reproducibility of results, and 
appropriate coordination into scholarly educational plans [1]. 

Tobacco smoking is a mixture of hundreds of synthetic 
chemicals created by chewing or warming Tobacco. The 
enormous variety of mixtures found in cigarette smoking may 
be divided into general groups regarding realized objective 
effects. Cigarette smoking is now recognized to include many 
cancer-causing toxins. Although nicotine is the most addictive 
cigarette smoking element, several synthetic chemicals also 
contribute to the addictive concept of cigarette smoking, 
either directly or indirectly. Nicotine, carbon monoxide, 
receptive oxidant substances (ROS), and acrolein are among 
the more significant tobacco smoke poisons with 
immunomodulatory potential, albeit a lot more may exist [1], 
[2]. Nicotine, an essential part of Tobacco, produces wanting 
and withdrawal impact both in people and creatures. Nicotine 
has atomic, neuroanatomical, and pharmacological 
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similarities to other addictive drugs, particularly those that 
improve psychological capacity. Nicotine's function is 
primarily seen in the brain via nicotinic acetylcholine 
receptors. It stimulates Ach delivery and digestion by 
energizing presynaptic acetylcholine receptors. It also 
energizes the dopaminergic system, resulting in increased 
dopamine convergence in the nucleus accumbent. As per 
different specialists, this property of nicotine is liable for 
strengthening conduct change and reliance on nicotine. 
Different analysts have also portrayed that some non-
dopaminergic frameworks are likewise included for the 
remunerating impact of nicotinic withdrawal [2]. 

In European Americans, a large-scale genome-wide 
association study (GWAS) identified 18 sites associated with 
persistent and never-smokers, one site associated with African 
Americans, and one site associated with Hispanic Americans. 
Focusing on the actual interpretation of dozens of qualities is 
the key loci co-limited with quantitative expression 
characteristics or chromatin interaction loci. Smoking 
instructions inherited 209 varieties of characteristics, 33 of 
which are that smoking is the main or important factor.  

This extensive GWAS of the vertical smoking phenotype 
in different populations contributes to our understanding of 
the genetic susceptibility of smoking behavior [3]. The two 
genomic targets in GWAS are related to smoking weight, lung 
cancer, and chronic obstructive pulmonary disease, although 
their organic credibility is shown. GWAS clearly shows that 
the diversity of the α5 subunit of the neuronal nicotinic 
acetylcholine receptor (CHRNA5), which encodes the quality 
of the α5 nicotinic acetylcholine receptor (AChR) subunit, can 
predict the weight of smoking, the late time to stop smoking, 
smoking, COPD (chronic obstructive pulmonary disease) and 
lung cancer and early death. Similarly, the diversity of 
cytochrome P450 2A6 (CYP2A6) (which encodes the basic 
chemical's quality) also heralds more severe cigarette use and 
explosive smoking suspensions and smoking-related illnesses 
as hypertension and lung cancer. These advances in our 
understanding of genomic biomarkers associated with 
smoking-related blunting and mortality have established a 
framework for using genomes to reduce smoking [4]. 

The Fagerstrom Test for Nicotine Dependence (FTND) is 
the most generally utilized apparatus for estimating nicotine 
reliance. It is a non-obtrusive and simple to-acquire self-
report device that conceptualizes reliance through 
physiological and conducts side effects [5]. The FTND 
includes questions concerning the number of cigarettes 
smoked per day, the time of the first cigarette, the difficulty 
of quitting smoking while ill or contraindicated, the type of 
cigarette a person would prefer not to smoke, and the 
recurrence of smoking throughout the day. While the FTND 
has numerous qualities, which are brief, simple to direct, and 
generally utilized. It has been censured as being all the more 
a proportion of actual resistance than a proportion of the 
characteristics, for example, psychosocial, that may add to 
nicotine reliance. Extra inquiries have been built up that cover 
different parts of smoking conduct, for example, drive 
(wanting and withdrawal/impulse), congruity (routineness of 
smoking), decrease and discontinuance endeavors (want to 
chop down or stop), automaticity, and smoking mindfulness, 
which different specialists have distinguished as describing 
tobacco dependence [5], [6]. 

In contrast with different phases of smoking, known loci 
for nicotine dependence are restricted. CHRNB3-CHRNA6 
(chr8p11), DBH (chr9q34), CHRNA5-CHRNA3-CHRNB4 
(chr15q25), DNMT3B and NOL4L (chr20q11), and 
CHRNA4 (chr20q13) are the only six reproducible genome-
wide crucial loci that have been identified. Complete 
comprehension of the hereditary qualities of fundamental 
nicotine dependence is required, as it could assist with 
anticipating the probability of stopping smoking, withdrawal 
seriousness, reaction to treatment, and wellbeing-related 
results [6].  

Smoking affects various degrees of inflammation. It 
focuses on genetic data (DNA and RNA), adjusts the structure 
and capabilities of proteins, modifies pathways and 
circulation, and improves the effects at the cell and organ 
levels. The effects of smoking are caused by a range of 
substances found in the gaseous and tar phases of the product. 
There are few direct repercussions, such as oxidative damage 
to lipids, proteins, and DNA, the release of nicotinic 
acetylcholine receptors, and potentially the formation of 
transient receptor channels in the intestinal epithelium or 
neurons. Significant changes in the microbiome's structure 
and epigenetic modification of protection cells and intestinal 
epithelial cells are the indirect impacts. It is unclear if 
cigarette smoke can generate major epigenetic changes in 
commensal microbes in the intestine. Since gut microbes and 
their objects have a stable connection to host tissues and can 
change their capabilities, more research is needed in this area. 
Epigenetic changes can clarify the phenotypic contrast within 
inflammation. Advances in sequencing methods and their 
examinations help identify specific epigenetic changes in 
cells and what these changes mean for cellular capabilities 
and cooperation within tissues and with other organs or life 
forms [7].  

Smoking is believed to affect several natural mediators of 
inflammation by affecting insensitive burning cells, leading to 
a state of immunosuppression. The latest evidence suggests 
that the atomic components behind the regulation of 
inflammation caused by smoking mainly include the NF-kB 
family by initiating a subordinate and autonomous IKK 
pathway. Although NF-kB was released, several transcription 
factors were also involved, including GATA, PAX5, and 
Smad ¾ [6], [7]. Inflammation can occur in unanticipated 
ways, and LPS is a key component in this process. This 
recognition, also known as endotoxin, is found throughout the 
world and is the most well-known molecular form linked with 
bacteria. The human immune system uses TLR-4 to recognize 
extracellular lipopolysaccharide, a component of Gram-
negative bacteria. It shows that the toll-like receptor 4 is 
membrane-bound and can detect lipopolysaccharides in the 
extracellular or endosome environment. Regardless of 
whether the additional sensors play a role in recognizing 
lipopolysaccharides in the cytoplasm, it is not clear so far.  

The last decade has witnessed the abnormal development 
of Toll-like receptor 4-independent lipopolysaccharide 
detection pathways. First, TRP channel has been classified as 
a non-Toll-like receptor membrane-bound sensor for 
lipopolysaccharide, and second, aspase-4/5 (and caspase-11 
in mice) has been developed as a lipopolysaccharide sensor 
cytoplasmic sensor. These confirmation frames do not have 
excess capacity and allow the host to rapidly perceive, react, 
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and kill lipopolysaccharide-bearing microorganisms in 
various ways and freely, which is how the host often comes 
into contact with lipopolysaccharide.  

Alternatively, overactivation of these pathways, similar to 
sepsis, usually leads to multiple organ disappointment and 
host disappearance without the need for clinical adjustment. 
There are countless different ways to perceive 
lipopolysaccharides, underscoring the importance of this 
particle as a molecular model associated with microorganisms 
[8]. Lipopolysaccharide is a protein found in gram-negative 
bacteria' outer layer. Although it is known to operate on a 
variety of receptors, its primary target is the toll-like receptor 
4. Lipopolysaccharide initiation of the toll-like receptor 4 
requires a variety of downstream linkers, such as MyD88, 
TRIF, TRAM. This is the basis for tagging receptors. The 
registration of these linkers can develop even more downward 
pathways, which are completed during the initiation of the 
registration factors, which are essentially prompting a large 
number of pro-inflammatory genes. [9], [10]. Accordingly, 
this examination is expected to propose a connection between 
nicotine reliance appeared by FTND and inflammation state 
exhibited by lipopolysaccharide in Thai smokers in the 
bioinformatics way. 

II. MATERIALS AND METHOD 

The association between the FTND and the 
Lipopolysaccharide marker in Thai smokers was investigated 
in this study. The investigation was certified by and 
performed under Mae Fah Luang University's Research 
Ethics Committee in Thailand. 

A. Participants 

Adult smokers between the ages of 18 and 70 who live in 
Thailand are the subjects of this study. Our sample is 18–70-
year-old male or female smokers living in Mahasarakham 
province, Thailand. They have established rules for inclusion. 
All of them are within the range of 1 and 5 years of smoking. 
Fagerstrom nicotine dependence test scores ≥ 4, no pregnancy 
and breastfeeding. We analyzed fourteen themes in one 
meeting. 

B. Intervention 

Initially, we appointed participants to make a plan in the 
initial segment of the day. At the plan, we explained the 
objectives, procedure, points of interest, and assessment 
responses in nuances. After that, participants intentionally 
checked the informed consent concerning the investigation. 
We provide them with questions about the individual 
information, FTND. Six questions are included in the FTND. 
The scores are as follows: (1) How long did you smoke your 
first cigarette after waking up? [Within the initial five minutes 
(3 scores), six to thirty minutes (2 scores), thirty-one to sixty 
minutes (one score), after sixty minutes (zero score)]; (2) Do 
you find it difficult to quit smoking in a place where smoking 
is prohibited? [Yes (one score), no (zero score)]; (3) What 
smoking do you most want to quit? [The first morning (one 
score), the other (zero score)]; (4) How many cigarettes a day 
do you smoke? [Below ten (zero score), ten to twenty (one 
score), twenty-one to thirty (two scores), thirty-one to three or 
more (three scores)]; (5) Do you smoke more frequently in the 
morning? [Yes (one score), no (zero score)]; (6) Do you 

smoke even if you are sick in bed most of the day? [Yes (one 
score), no (zero score)]. These appear in Table 1. In this sense, 
when each of the six reactions is added, the Fagerstrom test 
score for nicotine dependence ranges from 0 to 10. The greater 
the score, the stronger the addiction [11]. 

TABLE I 
FAGERSTROM TEST FOR NICOTINE DEPENDENCE 

Questions Answers Points 

How soon after waking do you 
smoke your first cigarette? 

Within the initial 
five minutes 

3 

6 to 30 minutes 2 
31 to 60 minutes 1 
After 60 minutes 0 

Do you find it difficult to 
refrain from smoking in places 
where it is forbidden? 

Yes 1 

No 0 

What smoking do you most 
want to quit? 

The first in the 
morning 

1 

Another 0 

How many cigarettes a day do 
you smoke? 

10 or fewer 0 
10 to 20 1 
21 to 30 2 
31 or more 3 

Do you smoke more frequently 
in the morning? 

Yes 1 
No 0 

Do you smoke even if you are 
sick in bed most of the day? 

Yes 1 
No 0 

 
Therefore, we perform a lipopolysaccharide blood test to 

record the level of inflammation, collect plasma using EDTA 
as an anticoagulant, centrifuge at 1000xg for 15 minutes, sort 
at 2 to 8 degrees Celsius in 30 minutes, and store samples at 
minus 20 degrees Celsius or minus 80 degrees Celsius, avoid 
the freeze-thaw cycle of remixing and centrifuge the sample 
again after thawing before testing. This lipopolysaccharide 
measurement uses MyBioSource's sandwich catalyst 
quantitative immunoassay program. The dominant 
lipopolysaccharide neutralizer has been pre-coated on the 
microtiter plate. The principles and tests are sucked into the 
hole, and the fixed immune response limits any 
lipopolysaccharide present. After removing any unbound 
material, an immunizing agent that biotin formation for 
lipopolysaccharides is carefully targeted in the wells. After 
washing, the wells were treated with horseradish peroxidase 
(HRP) and avidin.  

After washing, the substrate array is introduced to the well 
to eliminate any unbound avidin protein reagent, and a 
shadow is created relative to the bound lipopolysaccharide 
measurement in the bottom layer. Stop the advancement of 
the shadow and estimate the intensity of the shadow. Position 
change 6.25 pg/ml-400 pg/ml. The recognizable base portion 
of human lipopolysaccharide is usually less than 1.56 pg/ml. 
The sensitivity or lower limit of detection (LLD) of this test 
is characterized as the minimum protein binding that can be 
separated from zero. The estimate of the D.O. average of the 
20 replicates that met the zero standard plus its three standard 
deviations. This method has a high sensitivity and specificity 
for the recognition of human lipopolysaccharides. No 
attention was paid to the critical cross-reactivity or impedance 
between human lipopolysaccharides and analogs. 
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C. Data analysis 

The Use descriptive analysis, mean, standard deviation, 
and Pearson correlation to evaluate and analyze all results to 
measure the strength of their association. A p-value of less 
than 0.05 was regarded as statistically significant. 

III. RESULTS AND DISCUSSION 

A. Demographic information of the participants 

TABLE II 
DEMOGRAPHIC DATA 

Characteristics 
Number 

(Percentage) 
Mean ± SD 

Gender   
Male 13 (92.9) - 
Female 1 (7.1) - 

Age  

40.57 ± 13.32 
Under 20 1 (7.1) 
20-39 5 (35.7) 
40-59 6 (42.9) 
60 and above 2 (14.3) 

Status   
Single 7 (50.0) - 
Married 7 (50.0) - 

 
Based on Table 2 of demographic information, all 

participants were 13 men and 1 woman, representing 92.9% 
and 7.1% of all participants, respectively. There is only one 
mature under 20 years of age, which represents about 7.1%. 
Five persons aged 20 to 39 years and six persons aged 40 to 
59 years accounted for 35.7% and 42.9% of all participants, 
respectively. The proportion of the number of people 
examined by two mature participants aged 60 years or older 
was 14.3%. The mean and standard deviation of a sufficiently 
large age is 40.57 and 13.32 years, respectively. Among the 

many participants, 7 were single, 7 were married, and 
appeared independently in half and half of all participants. 

B. Fagerstrom Test for Nicotine Dependence 

Twelve participants scored eight in FTND considered 
85.7%, while two participants scored nine as 14.3%. The 
mean and standard deviation were 8.14 and 0.35. 

C. Lipopolysaccharide level 

The consequences of lipopolysaccharide level in the 
plasma appeared in the scope of 10 to 19 pg/mL as about 
42.9%, while 35.7% and 14.3% were considered in the scope 
of 20 to 29 pg/mL 30 to 39 pg/mL independently. Just one 
participant came about 40-and-above lipopolysaccharide 
level checked out the proportion of 7.1% of the extensive 
number of individuals. The mean lipopolysaccharide level 
was 25.48 pg/mL with a standard deviation of 12.36 pg/mL. 

D. Fagerstrom Nicotine Dependence Test and 
Lipopolysaccharide Level Correlation 

The Pearson correlation coefficient (R) is a statistical 
measure of the strength of a linear relationship between two 
variables, with R = 1 denoting a complete positive correlation 
and R = -1 denoting a complete negative correlation. The 
formula for Pearson's correlation coefficient R is: 

� =  
∑(� − �̅)(
 − 
�)

�∑(� − �̅)�∑(
 − 
�)
 

where;  
� is Fagerstrom Test for Nicotine Dependence 

 
 is lipopolysaccharide level 
 ��  is mean of Fagerstrom Test for Nicotine 
Dependence 


�  is mean of lipopolysaccharide level 
therefore; 
 The solution was appeared in Table III. 

 
TABLE III 

SOLUTION FOR PEARSON CORRELATION COEFFICIENT (R) 

� 
 � − �̅ 
 − 
� (� − �̅)(
 − 
�) (� − �̅) (
 − 
�) 

8 16.008 -0.143 -9.470 1.353 0.020 89.680 

9 60.499 0.857 35.021 30.018 0.735 1226.48 

8 18.782 -0.143 -6.696 0.957 0.020 44.835 

8 26.337 -0.143 0.859 -0.123 0.020 0.738 

8 26.885 -0.143 1.407 -0.201 0.020 1.980 

8 27.849 -0.143 2.371 -0.339 0.020 5.622 

8 10.747 -0.143 -14.731 2.104 0.020 217.000 

8 35.343 -0.143 9.865 -1.409 0.020 97.320 

8 36.842 -0.143 11.364 -1.623 0.020 129.142 

9 17.325 0.857 -8.153 -6.988 0.735 66.470 

8 11.391 -0.143 -14.087 2.012 0.020 198.442 

8 27.16 -0.143 1.682 -0.240 0.020 2.829 

8 18.251 -0.143 -7.227 1.032 0.020 52.228 

8 23.272 -0.143 -2.206 0.315 0.020 4.866 

�̅  = 8.143 
� = 25.478    

∑ 26.868 1.714 2137.628 

 
  

1989



The value of R in Pearson relationship is 0.4438. Albeit 
actually a positive correlation, the correlation between FTND 
and lipopolysaccharide level is weak. In addition, the 
estimation of R2, the coefficient of determination, is 0.197. P-
value is 0.1119. Subsequently, there is no correlation between 
FTND and lipopolysaccharide level. 

Human genetic testing predominates in the authoritative 
distinction of several genetic variants related to the risk of 
nicotine dependence and the severity of smoking. In order to 
extend these advances and help reduce the prevalence of 
smoking and the resulting damage to health, the following 
headings will distinguish between the genetic indicators of 
effective smoking cessation and the applicability of drugs to 
quit smoking in pharmacogenomics. More comprehensively, 
other biomarkers that can be evaluated from biological 
samples also ensure that they contribute to precision medicine 
and personalized treatment, including pharmacology and 
behavior [12]. 

� =  
26.868

�(1.714)�(2137.628)
 

    � =  0.4438 

Understanding smoking behavior requires phenotypic 
analysis and genotyping considerations. CHRNA5 / 
CHRNA3 mutations can regulate the receptor's response to 
nicotine, interfering with the behavior and dangers of 
smoking. Although the evidence clearly shows that the 
CHRNA5 rs16969968 variation is linked to the severity of 
smoking and tobacco use issues, smoking behavior is intricate 
and solves many mixed problems of genetic hazards. The 
CHRNA5 gene, which is found on chromosome 15 has the 
strongest genetic link to tobacco smoking, and many changes 
in this region clearly increase the risk of excessive smoking. 
The rs880395 mutation separates the second unmistakable 
affiliation. Utilitarian research highlights another organ 
system: the mRNA expression of the 5 nicotinic acetylcholine 
receptor subunits has undergone some overlapping changes. 

Additionally, the low rate of recurrence and the rarity of 
mutations induced by other amino acid alterations in the 
nicotinic acetylcholine receptor subunit protein 5 are strongly 
associated with the differential risk of tobacco use disorders. 
Numerous reviews have emphasized the importance of the 5-
nicotine acetylcholine receptor subunit protein in the multiple 
dangers associated with excessive smoking, demonstrating 
the diverse utility of the quality expressed by the protein [13]. 
In a Brazilian population trial of 449 subjects, the relationship 
between CHRNA5 rs16969968 and CHRNA3 rs578776 and 
smoking behavior was studied. They found that with an OR 
of 3.09 (95 percent CI 1.09-8.76, p = 0.033), women with the 
CHRNA5 rs16969968 AA genotype variant had a 
significantly greater risk of smoking. With an OR of 0.41 (95 
percent CI: 0.19-0.88; p = 0.022), in the general population 
and women, the CHRNA3 rs578776 TT genotype has been 
shown to be safe for smoking and subsequent smoking. Taken 
together, in the Brazilian population test, the variants 
CHRNA5 rs16969968 and CHRNA3 rs578776 are linked to 
a higher risk of smoking and defense consequences. The 
sexual orientation and potential homozygosity of 
polymorphic variation greatly influence the results [14]. One 
previous study looked at four SNPs in the CHRNA5/A3/B4 
acetylcholine receptor gene that had recently been linked to 

tobacco addiction. They were put to the test in a large number 
of untreated French young students (average age 20) and 
discovered compelling evidence (Long-term correction for 
multiple comparisons). The presence of tobacco dependency 
in young people can be detected using the numerous genetic 
variants in the studied genomes (rs637137, rs3813567, and 
rs16969968 dependent "AGG" haplotypes). The findings 
compete for the possibility of exploiting the CHRNA5/A3/B4 
cholinergic receptor gene cluster's unique genetic markers in 
young people, so that it may more clearly help those who need 
help most (such as risk allele carriers), and produce More 
advantageous mediation on young subjects, or the process of 
raising the issue when smoking issues pass [15]. 

CHRNA5 quality encodes synaptic receptor subunits 
associated with various cycles, including cholinergic 
autonomic nerve activity and inflammation. In biological 
models of myocardial ischemia or reperfusion, excitation of 
the vagus nerve leads to a reduction in infarct size, the number 
of penetrating macrophages and polymorphonuclear 
leukocytes are reduced when the vagus nerve is stimulated, 
and a decrease in the number of penetrating macrophages and 
polymorphonuclear leukocytes, as well as a decrease in 
circulating cytokines, all of which are unrelated to cardiac 
frequency. The nicotine acetylcholine receptors in the vagus 
nerve reduce systemic inflammation (nAChRs).  

nAChR is a ligand-activated heteropentameric particle that 
exists in neurons and non-neuronal cells, triggered by nicotine 
and acetylcholine. It is worth noting that the two primary 
subunits with strong mRNA and protein linkages in cardiac 
tissue are alpha5 nAChR and alpha7 nAChR. The majority of 
α7 receptors are homopentamers, which are the key 
controllers of the anti-inflammatory pathway of vagus nerve 
intervention. When combined with other nAChR subunits, the 
alpha5 receptor forms heteropentamers (including alpha7), 
and obstacles or hostility in the alpha5 nAChR pathway seem 
to upregulate the alpha7 nAChR pathway. Variants of the 
CHRNA5 gene (encoding the quality of nAChR alfa5) have 
been linked to tobacco use and the risk of chronic diseases 
such as lung cancer, COPD, diabetes, and atherosclerotic 
peripheral vascular disease (PVD). Inflammatory diseases 
[16]. GWAS recently discovered 45 vulnerability sites related 
to lung cancer. Single nucleotide polymorphisms (SNPs) in 
CHRNA3, CHRNA5, TERT, and human leukocyte antigen 
(HLA) regions have shown reliable and robust results in 
various examinations. Tumors are said to be immune-resistant 
and immune-suppressed, as well as resistant to cancer-related 
inflammation.  

Early detection and individualized treatment require a 
deeper understanding of the link between lung cancer and this 
form of inflammation [17]. One of the previous studies 
investigated the mRNA expression of the interleukins IL-1, 
IL-6, IL-17, miR-9, and miR-122 as potential useful 
indicators for non-small cell lung cancer (NSCLC). It was 
observed that the expression of selected interleukins in non-
cancerous tissues was significantly higher than that in tumor 
tissues, and patients with a history of 40 pack-years (PY) 
(2,197, IQR: 0.821-4.415) and who were over 40 years old 
(0.461, IQR: 0.372-0.741; p = 0.037) had significantly greater 
levels of IL-6 in their tumor tissues. The up-regulation of IL-
1 and IL-6 in tumors and surrounding tissues suggests that 
firing cycles have a role in NSCLC, and smoking can affect 
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inflammation during tumorigenesis, which is manifested by 
an increase in IL-6 in patients’ tumor tests [18]. 

Many studies have shown a link between smoking and 
inflammatory markers. During the inspection led by Feng et 

al., 984 current Chinese smokers from the ongoing infection 
review networks in Guangzhou and Zhuhai gathered about 
sociodemography, smoking, persistent conditions, and other 
health-related factors. C-reactive protein (CRP), interleukin 
(IL)-6, IL-1b, monocyte chemoattractant protein-1 (MCP-1), 
tumor necrosis factor (TNF-a), and vascular cell adhesion are 
all inflammation markers. VCAM-1 was estimated by flow 
cytometry. The recurrence rate was assessed to determine the 
function of inflammation in the smoking-hypertension 
connection. The association between smoking and 
hypertension was statistically significant (p<0.05). After 
controlling for expected confounding factors, daily smoking 
is associated with elevated CRP and VCAM-1 levels and 
reduced TNF-α levels among the 6 estimated inflammatory 
markers. The levels are more significant in current smokers 
with hypertension. MCP -1 and CRP concentrations are 
higher than those of smokers with normal blood pressure. 

Additionally, CRP disrupted the relationship between 
smoking and hypertension, accounting for 58.59 percent of 
smoking's estimated causal effect on hypertension [18], [19]. 
Furthermore, some previous studies focus on the heavy 
smokers in Bayi. Annual smoking, fasting blood glucose, 
alkaline phosphatase, and CRP levels were all found to have 
a favorable relationship. Waist circumference, body mass 
index (BMI), body fat, and trunk mass, as measured by DEXA 
and BIA, are all directly connected to packyears. In the leg 
press training estimated by p1RM, there is a negative 
correlation between smoking time per pack-year and muscle 
strength. A pack of years of smoking and CRP levels 
(inflammatory markers) maintain a favorable link after 
changes in age, gender, and BMI [18], [19], [20].   

Nevertheless, there has been no research on the relationship 
between smoking and incendiary marker: the main target of 
lipopolysaccharide is the toll-like receptor-4, a crucial 
reaction in the inflammatory process. It is essential to 
recognize the association between smoking and inflammation. 
For this recent study, we focused on lipopolysaccharide due 
to there are numerous methods of novel treatment to balance 
lipopolysaccharide at the optimal level. If there were some 
associations, it might be one decision in the bioinformatics 
treatment of nicotine dependence as Coverstone et al. 
mentioned that CHRNA5 encodes a neurotransmitter receptor 
subunit related to different cycles, including cholinergic 
autonomic nerve movement and inflammation. Furthermore, 
this CHRNA5 realized loci are additionally genome-wide 
basic loci perceived for nicotine dependence. While there is 
no really effective therapy for nicotine addiction, a few 
treatments have been attempted, all of which are based on the 
concept that addressing the utilitarian resilience to nicotine 
with medications that target the receptors may minimize 
withdrawal and cravings, hence assisting in 
pharmacotherapeutic and holistic treatment approaches [19], 
[20], [21]. However, this study detailed a positive correlation 
between FTND and lipopolysaccharide level in the weak as a 
result of no correlation. 

 

IV. CONCLUSION 

The final results revealed a positive association between 
the Fagerstrom Test for Nicotine Dependence and 
lipopolysaccharide in Thai smokers. Because there was no 
correlation between the Fagerstrom Test for Nicotine 
Dependence scores and lipopolysaccharide, the findings 
could impact scholarly activity in the field. However, it might 
associate with another inflammatory marker other than 
lipopolysaccharide. Further studies are recommended to 
investigate other bioinformatics inflammatory markers. 
Although this primary finding represents a general aspect of 
information, it may not affect all of the relations between 
smoking and inflammatory status. 
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