Open Access Maced J Med Sci electronic publication ahead of print,
published on May 19, 2018 as https://doi.org/10.3889/0amjms.2018.224

ID Design Press, Skopje, Republic of Macedonia

Open Access Macedonian Journal of Medical Sciences.
https://doi.org/10.3889/0amjms.2018.224

elSSN: 1857-9655

Brief Communication

=

ID Design
Press

The Role of CYP2A6 Genetic Polymorphism in Nicotine
Dependence and Tobacco Consumption among Bataknese Male
Smokers

Noni Novisari Soeroso Rozalmah Zain- Hamld Bintang Y. M. Slnaga Ahmad Hamim Sadewa®, Tamsil Syafluddln
Elisna Syahruddln Glno Tann®, Erna Mutiara®

Department of Pulmonology and Resplratory Medicine, Faculty of Medicine, University of Sumatera Utara, Jl. Dr Mansyur
No.5 Medan 20155, Indonesia; “Department of Pharmacolog3y and Therapeutics, Faculty of Medicine, University of
Sumatera Utara, JI. Dr Mansyur No.5 Medan 20155, Indonesia; Department of Biochemistry, Faculty of Medicine, Gadjah
Mada University, JI. Farmako Sekip Utara, Yogyakarta 55281, Indonesia; Department of Pulmonology and Resplratory
Medicine, Faculty of Medicine, University of Indonesia, JI. Persahabatan Raya No.1, Jakarta 13230, Indonesia; “Department
of Clinical Pathology, Faculty of Medicine, University of Sumatera Utara, JI. Dr Mansyur No.5 Medan 20155, Indonesia;
®Department of Biostatistics, Faculty of Public Health, University of Sumatera Utara, JI. Dr Mansyur No.5 Medan 20155,

Indonesia

Abstract

Citation: Soeroso NN, Zain-Hamid R, Sinaga BYM,
Sadewa AH, Syafiuddin T, Syahruddin E. The Role of
CYP2A6 Genetic Polymorphism in Nicotine Dependence
and Tobacco Consumption among Bataknese Male
Smokers. Open Access Maced J Med Sci.
https://doi.org/10.3889/0amjms.2018.224

Keywords: Polymorphism of CYP2A6 gene; Nicotine
Dependence; Bataknese; Brinkman Index

*Correspondence: Noni Novisari Soeroso. Department of
Pulmonology and Respiratory Medicine, Faculty of
Medicine, University of Sumatera Utara, JI. Dr Mansyur
No.5 Medan 20155, Indonesia. E-mail: noni@usu.ac.id

Received: 27-Mar-2018;  Revised: 30-Apr-2018;
Accepted: 03-May-2018; Online first: 19-May-2018

other variants.

Copyright: © 2018 Noni Novisari Soeroso, Rozaimah
Zain-Hamid, Bintang Y. M. Sinaga, Ahmad Hamim
Sadewa, Tamsil Syafiuddin, Elisna Syahruddin, Gino
Tann, Erna Mutiara. This is an open-access article
distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License (CC
BY-NC 4.0)

Funding: This research did not receive any financial
support

Competing Interests: The authors have declared that no
competing interests exist

Introduction

Cigarettes are one of the causes of public
health problems with an estimated mortality rate of 5
million every year [1]. Nicotine is one of the
components of cigarettes which has an important role
regarding physical dependence mediated through
neuronal nicotinic acetylcholine receptors (nAChRSs)
[2]. This basic mechanism of physical dependence
has been known for a long time. However, there are
several other factors which have a role in the
pathophysiology of physical dependence on nicotine

AIM: This research aimed to analyse the relationship between CYP2A6 gene polymorphism with nicotine
dependence and its relation to the number of cigarette consumption among Bataknese smokers.

METHOD: This study was a cross-sectional study involving 140 research subjects in Medan, Indonesia.

RESULTS: Nicotine dependence rates were found to be significantly associated with the number of cigarette
consumption expressed in the Brinkman Index.

CONCLUSION: The *1A wild-type alleles have a greater risk of high-very high dependence rate compared to the

but cannot be explained in detail as it can be
influenced by several multifactorial factors. There are
two factors which might influence individuals’ physical
dependence on cigarettes, namely environmental and
genetic factors [3].

The CYP2A6 gene is a gene encoding the
P450 2A6 cytochrome which has a role in the physical
dependence on nicotine. Furthermore, it is also
responsible for 70-90% of nicotine metabolism in the
blood into cotinine; thus, it can eliminate or decrease
the effect of nicotine to stimulate the brain reward
system [4]. The nicotine dependence will be further
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assessed using Fagerstrom Tolerance Questionnaire
(mFTQ) [5]. On the other hand, the Brinkman Index is
used to identify the cumulative number of smoking
habits.

In our previous report, the study about the
relationship between genetic polymorphism of
CYP2A6 and nicotine metabolism in male Bataknese
smokers with lung cancer was explained. Bataknese
smokers, which have pure genetic inheritance, used
as participants due to their tradition on smoking [6], it
can give a proper model for the study related to the
genetic factor and the smoking habit.

Thus, this study intends to analyse the
relationship between smoking habits of male
Bataknese smokers with the Brinkman Index.

Material and Methods

The subjects of this research were 140
Bataknese male with a history of smoking, active
smokers, and the age > 20 years. The participants
involved were recruited from Haji Adam Malik
Hospital, USU Hospital, and Elizabeth Hospital in
Medan, North Sumatra, Indonesia. The nicotine
dependence was measured using seven items of
questionnaire modified according to Fagerstrom
Tolerance Questionnaire (MFTQ) with its scoring
ratings. The interpretation of this questionnaire was as
follows: (1) very low nicotine dependence indicated
with a score of <4; (2) low nicotine dependence
indicated with a score of 5-7; (3) moderate nicotine
dependence indicated with a score of 8-9; (4) high
nicotine dependence indicated with a score of 10-14;
and (5) very high nicotine dependence indicated with
a score of 15-20. Also, the smoking status was
documented through interviews. The subject can be
categorised as an active smoker if he has a smoking
history = 100 cigarettes throughout his life [7]. The
severity level of smoking can be assessed using the
Brinkman Index. The Brinkman Index value was
obtained from the multiplication of the average
number of cigarettes smoked a day and multiplied by
the duration of smoking (years). The value of
Brinkman Index (IB) is mild if 0-199, moderate if 200-
599, and severe if > 600 [8].

Genotyping of CYP2A6 was conducted using
the following primer: 2AexT7F (5'-
GRCCAAGATGCCCTACATG-3) and 2A6R2 (5'-
AAAATGGGCATGAACGCCC-3") [9].

The blood sample from the subject (0.5 pg),
which obtained by employing Puregene DNA Isolation
Kit (Promega), was added with PCR mixtures (25 pl)
(It contained 1 PCR buffer, 1.5 mM MgCI2, 0.4 uM of
each primer, 250 yM dNTPs, and 1 U of Tag DNA
polymerase). The initial denaturation was then carried

out at 95°C (1 minute). After that, the application was
applied with denaturation at 95°C (15 seconds),
annealing at 60°C (20 seconds), and extension at
72°C (3 minutes for 35 cycles), followed by a final
extension at 72°C (7 minutes). The triple-digestion
with restriction enzymes, namely Eco81l, Accll, and
Stul, was done on the PCR product. The analysis
using electrophoresis at 2% of agarose gel was then
applied to the product [10]. Data analysis was
performed by using Epi Info-7 software.

Results

Based on the data collected, which also was
reported in our previous report, there were 106
subjects aged <65 (75.7%) and 34 subjects aged 265
(24.3%) involved in the study. The Brinkman Index
obtained was 9.3% for mild, 37.9% for moderate, and
52.9% for severe. Therefore, it was discovered that
the average age <65 years was the most commonly
found with a severe degree of Brinkman Index value.
The nicotine dependence was assessed based on the
Fagerstrom score using a special questionnaire. Also,
the results showed that 91 people (65%) had a very
high Fagerstrom score, 31 people (22.1%) had a high
Fagerstrom score, and 18 people (12.9%) had low-
moderate Fagerstrom score.

Table 1 showed that individuals with the *1A
wild-type alleles were 1.13 times more likely to have
high-very high nicotine dependence than the variant
alleles (*1B and *4A) although this relationship was
not statistically significant.

Table 1: The Relationship between CYP2A6 Genetic

Polymorphism and Nicotine Dependence

High - Very Mild -

High Moderate  p-value* OR  95% ClI
n % n %
wild type (*1A) 109 447 15 417
CYP2A6 |, o YP® i
allele :/anam(lBand 135 55.3 21 583 0.73 1.13 0.55-2.29
YPe  Total 244 100 36 100

*Logistic Regression Test.

Table 2 showed that there was a significant
relationship between the nicotine dependence level
and the number of cigarettes consumed (p = 0.015). It
can be seen that the higher the level of nicotine
dependence, the more the number of cigarettes
consumed.

Table 2: The Relationship between Nicotine Dependence and
Brinkman Index

Severe IB_ Moderate I1B Mild IB p-value*

n % n % %

Nicotine 0.015

n
High — Very High 66 89.2 48 906 8 61.5
Dependence 5

Low - Moderate 8 10.8 5 9.4 38.5
Total 74 100 13 100 53 100

*Chi-Square test.
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Discussion

The results of this study also indicated that
there was a significant relationship between CYP2A6
genotype and the Brinkman Index. However, this
study could not determine which allele was associated
with the degree of Brinkman Index.

Based on above results, using cigarette
smoking as a paradigmatic substance-use problem,
these findings suggest that the pathway to
dependence is complex. Both genetic and
sociocultural factors play a significant aetiological role
at the stages of initiation and dependence. For
example, social, environmental factors play a major
role in the smoking behaviour of Bataknese because
smoking becomes an important element in various
cultural activities and as a treat that must be provided
with food and beverages in each series of customary
activities.

In conclusion, the results of this study showed
that individuals with the *1A wild-type alleles had 1.13
times greater risk of severe-very severe nicotine
dependence compared to the variant alleles (*1B and
*4A) although this relationship was not statistically
significant. Furthermore, there was a significant
relationship found between CYP2A6 genotype and the
Brinkman Index. However, this study could not
determine which allele was associated with the
degree of the Brinkman Index.
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