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ABSTRACT

The major reinforcing component of tobacco smokéigetine which acts through neuronal nicotinic gdeholine
receptors (NAChRS). It is a strong predisposingdator the development of chronic obstructive putary disease
(COPD). The aim of this study was to evaluate th@baiations between single nucleotide polymorpl{SNP) of
NAChRs rs1051730 and demographic (including smokidgx and cigarette consumption per day ), physgiial
and lab characteristics of Egyptian males with CORRDis study was conducted on 68 COPD smoker gateerd
32 non-COPD smokers who were selected from Cheparment, Faculty of Medicine, Menoufia University
during the period from October 2015 to January 20Atlood sample was taken and a spirometry watpaed.
Genotyping was performed for nAChRs rs1051730 by 8bkay real time PCR methods. The distribution of
NAChRs rs1051730 AA genotypes is more frequenORCCpatients with increase susceptibility to COPPH19
fold. AA genotypes were also associated with higineoking index and more cigarette smoking per tfegrease
frequency of AA genotypes in patient's heavy smsokeran indicator of nicotine dependence. The Miot
acetylcholine receptors (NAChRs) SNP rs1051730 é#otype and A allele may influence the developroént
COPD but not its severity. AA genotype of rs1051ma@ also have more influence in nicotine depenglenc
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INTRODUCTION

COPD is the fourth leading cause of death in théddnStates [1]. The development of airflow limitet is the
main character of COPD. It is not fully reversibled may be progressive [2]. Based on the spirécngtsults, the
severity of COPD divided into mild, moderate, sevand very severe according to the Global Initefir Chronic
Obstructive Lung Disease (GOLD) strategy [3]. O98% of causation of COPD is due to cigarette sngpki the
western world [4]. Prevalence of smoking is 54—7A%nild COPD patients and 38-51% in severe COP eptst
[5]-

Nicotine acts through neuronal nicotinic acetylam®lreceptors (nAChRs) as a major reinforcing comepd of
tobacco smoking [6]. Smoking less than 10 to 1&kpeears of cigarettes is unlikely to result in @DWithout the
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presence of a genetic/environmental/occupatiorealipposition [7]. Nicotine leads to activation dfetreward
pathway by stimulation of dopamine release in trarn) which leads to the development of substameeddence

[8].

Neuronal nAChRs are ligand-gated ion channels ceegof five transmembrane subunit proteins arramsgednd
a central pore. Neuronal nAChR consistsi@fi2—010) andp (32-$4) subunits, each of which is encoded for by a
single gene [9].

A kind of subunit combination responsible for diffat biological receptor function [10]. Variatiom genes coding
for nAChRs could change nAChR function and incrdgsedisposition to nicotine dependence [11].

The aim of this study was to evaluate the assaociatbetween single nucleotide polymorphism (SNP)AEhRs
rs1051730 and demographic (including smoking indea cigarette consumption per day), physiologic katd
characteristics of Egyptian males with COPD.

MATERIALSAND METHODS

This study was performed in Hospital of Menoufiaidmsity during the period from October 2015 to sy 2016,
Including 100 male subjects classified into two up®: Group I: included 68 cigarette smokers with RDO
diagnosed by spirometric evidence of airflow obdian (forced expiratory volume in one second /éatovital
capacity ((FEV1/FVC) < 0.70. and sub-classifiedarding to severity of airflow obstruction by FEWito mild,
moderate, severe and very severe grade < 80%79%0+ 30-49% and <30% pred respectively (3). Gridup
(control): included 32 apparently healthy cigaretteokers with no COPD. Patients with history of duar
cardiovascular diseases were excluded.

All participants were current smokers defined atiViduals, who smoked cigarettes either daily orasionally, at
the time of the study [12]. Nicotine consumptioasaestimated for all participants with cigarettesked per day
and the pack-year smoking index which was calcdlatemultiplying the number of packs of cigarettesoked per
day by the number of years the person has smoksjecis were divided into heavy smokers with 20rmre

cigarettes per day and light smokers with less gtanigarettes per day to assess nicotine depead¢hg].

The exclusion criteria were: acute exacerbatio@OPD, chronic pulmonary disease (other than COR&rpnary
artery disease, hypertension, heart failure, @hi®f stroke, diabetes mellitus, , and chronitatedisease.

Menoufia Hospital's Review Board have given ettapproval and all participants have written an infed consent
prior to subject characterization and sample ctities.

All persons included in the study were subjectedhe following: Complete history taking, includeepious
diseases, cigarette smoking per day and calculatidhe pack-year smoking index. Complete genenal lacal
examination, plain X-ray and measurements of pubmpifunctions in Pulmonary Function Test Unit in ddefia
University Hospital. Pulmonary functions were meaasiwith a turbine spirometer “Quark PFT3, COSMEBly".

Blood sampling:

Six milliliters (ml) of blood samples were takemrn each subject and divided into: three, one fonmete blood
count (CBC) and the other for DNA extraction in EDEtubes, while last portion was put in a plaineubeft to
clot for 30 minutes at room temperature, then stbgbto centrifugation for 10 minutes at 4000 liots per minute
(RPM) and the serum obtained was put in aliquotest at -80C until the time of assay of lipid profile.

Assay methods
Complete blood picture was measured with PentratBOmated blood counter (ABX-— France —Rue du Casluce
Paris Euromedecine-BP-7290.34184 Montpellier-Cedex

Quantitative determination of total cholesterol, tldDand triacylglycerides (TG) using colorimeterinzgmatic
method [14]. LDLc was calculated by the formula-oedewald et al. [15].
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SNP assay.

After DNA extraction by Pure link genomic DNA extteion kits (USA)The DNA extract was used for SNP assay
in a total reaction volume 20 ul with 10 ul of TagmGenotyping Master Mix, 1.25 ul of 20X TagMan ggping
assay kits containing both primers and probes andlease free water. By using the 7500 Real-timB B@stem
(Applied Biosystems, Foster City, CA, USA), theedRtion conditions were as following: 50°C for InrRire-PCR
read, then 95 °C for 10 min and 45 cycles of 9%5ctC15 s, 60 °C for 1 min (cycling), and 60 °C fomin (Post-
PCR).

The primer sequence of Nicotingzetylcholine receptors (NAChRs) rs1051730 SNP \aasfollows: Forward
AGGGAGAGGAGGACAGAAA reverse AAGGACTATTGGGAGAGCG anprobe sequence labeled with VIC
and FAM fluorescent dyes was as follows:

AGCAGTTGTACTTGATGTCGTGTTT[A/G]TAGCCTGGGGCTTTGATGATGCCC. Figure 1 shows the allelic
discrimination type of three genotypes of SNP (#& and GG) while, figure 2 shows the amplificatjglot of the
two alleles A and G.

Statistical analysis
All data were expressed as mean + standard dewjatumber and percent . A p-value of < 0.05 wassiclered
statistically significant using SPSS version 16%SPInc. Chicago, lllinois, USA).

RESULTS

The results of this study showed a statisticaliyngicant decrease in lung function tests (FEV1%CBb6 and
FEV1/FVC), Hemoglobin level, red blood cell counidasignificant increase in cigarette smoking pey, @anoking
index and white blood cells in patients comparedh® controls. While, there was a statistically +significant
difference between the studied groups regarding@geelet count and lipid profile (Table 1).

Table (1): Comparison between the studied groupsregar ding demogr aphic, spirometric and laboratory data

Group 1 (n=65)| Group 2 (n=35

Me’;nt(SD : Megn iSD | ttest P value
Age (years) 62.86 + 6.97 60.57 +5.41 1.68 0.0
Cigarette per Day (CPD
>20 No % 29 446 09 257
<20 No % 36 554 26 743 | 4*-5.00| 0.02
Smoking index 25.93 +13.89 13.52 +11.15 U=2.03 030.
FEV1% 45.36 +10.33 97.22 +6.27| 31.16 0.0
FVC% 65.81 +5.41 84.77 £4.02 18.16 0.00
FEV1/FVC 59.97 + 5.56 83.03 +13.17 12.29 0.0
Platelets (x103/L) 322.66 +84.2p  352.31 +68.3 781. 0.07
WBcs (x103/L) 7.05+2.34 573+124 3.67 0.0
RBCs (x16/L) 471+0.33 4.88 +0.33 2.44 0.01
Hb (gm/dI) 11.86 +1.33 13.20 +1.17| 5.00 0.0(
Cholesterol (mg/dI) 172.00+34.4p 175.13+3852 .410 0.67
Triglyceride (mg/dl) 133.20 + 17.27% 175.13+18.40 0.09 0.92
HDL (mg/dl) 38.53 +4.94 38.97 +5.28 0.40 0.6
LDL (mg/dl) 107.01 +35.83] 109.55+40.47 U=0.00 9D.

Table (2): Comparison between the studied groupsregar ding genotype and allele frequency

Group 1 (”‘(2)5) Group 2 (”;/f5) 2 | Pvalue OR (CI 95%)
Genotype:
AJA: 14 215 3 8.6 OR1 5.91(1.43;24.43
AIG: 36 55.4 13 37.1 OR2 3.51(1.39;8.87)
G/G: 15 23.1 19 54.3 | 10.31| 0.006 Reference group
Allele frequency:
Aallele: 64 49.2 | 19 271
G allele: 66 50.8| 51 72.9 8.26 0.004 2.60 (1.39;4.88)

440



Eman AE Badr et al

Der Pharma Chemica, 2016,8 (18):438-445

Table (3): Comparison between COPD genotypesregar ding demogr aphic, spirometric and laboratory data

AA (n=14) AG (n=36) GG (n=15) ANOVA | P value
Mean +SD Mean +SD Mean +SD
No. of cig/d:
<20: No % 2 14.3 22  61.1 12 80.0 ¥? -13.7 | 0.001*
>20: No % 12 85.7 14 38.9 3 20.0
Smoking index 38.42 +19.23 23.12+11.04 21.03585 K=6.65 0.03*
FEV1% 46.07 £ 9.65 44.36 +11.33 47.13 +8.59 0.41 | 0.66
FVC% 65.64 +6.12 66.13 +5.39 65.20 + 5.08 0.16 840.
FEV1/FVC 59.82 +6.79 60.40 +5.23 59.09 +5.38 90.2 0.74
Platelets (x103/L) 292,92 +£+85.71 334.58 +82(2921.80 +86.18] 1.23 0.29
WBcs (x103/L) 7.70 £2.38 7.13 +£2.44 6.26 +41.9 | 1.43 0.24
RBCs (x16/L) 4.82 +£0.37 471 £0.33 4.61 +0.26 1.53 20.2
Hb (gm/dl) 11.92 +0.86 11.90 +£1.40 11.76 £1.57 0.12 0.88
Cholesterol (mg/d | 163.02 +25.3 175.36 £39.3 | 172.30+29.3 | 0.6 0.5
Triglyceride(mg% 131.78 +£15.15 136.25+18.72 1RA2A4.52 | 1.53 0.22
HDL (mg/dl) 39.14 +3.54 38.30+5.59 38.53+4.62| 0.14 0.86
LDL (mg/dl) 97.56 + 26.92 109.74 £+ 40.7f 109.28Gt&2 | 0.61 0.54

*AA genotype has significantly higher smoking intten both AG and GG (p<0.05)

Table (4): Comparison between heavy and light smokers of COPD patientsregar ding genotype and allele frequency

Heavy smokers (n=29) Light smokers (n=36) 3’ P value| OR (Cl 95%)
No. % No. Y

Genotype:

AA: 12 414 2 5.6 13.72| 0.001 | OR1 24.00(3.38;170.38

AIG: 14 483 22 61.1 OR2 4.53 (0.61;10.65)

G/G: 3 10.3 12 33.3 Reference group

Allele frequency:

A allele: 38 655 26 36.1 9.97 | 0.001 | 3.36(1.63;6.94)

G allele: 20 345 46 63.9

Table (5): Comparison between COPD severity subgroupsregarding

demogr aphic, spirometric and laboratory data

Moderate (n=22), Severe (n=33)| very severe (n=10

Mean + ESD ) Mean i SD ) lelean + S(D ANOVA | P value
Cigarette per Day (COPD|
>20 8 36.4 19 57.6 2 20.0 5.30 0.07
<20 14 63.6 14 424 8 80.0
Smoking index 26.15 + 15.55 27.20 +13.8D 21.25979 K=1.56 0.45
FEV1% 56.09 + 4.56 43.48 £ 4.78 28.00 £ 0.47 K=5%3/20.000
FVC% 70.59 + 4.06 64.39 + 4.32 60.00 + 1.63 K=33/18.000
FEV1/FVC 64.58 + 3.6 58.40+5.1 55.00 £+ 2.2 K=27.7¢ | 0.00(
Platelets x103/L) 323.90 +97.5 321.96 +70.7 | 322.20 +102.1 0.1( 0.94
WABcs (x103/L) 6.54 +2.01 7.59 +2.48 6.40 +2.32 .883 0.14
RBCs (x16/L) 4,73 +0.36 467 +0.31 4,82 +0.31 1.68 0.43
Hb (gm/dl) 11.69 +1.07 11.81+1.39 12.39 +1.63 291 0.52
Cholesterol (mg/dl) 177.41 +31.23 167.58 + 32/1874.66 + 48.47 1.61 0.44
Triglyceride(mg/dl) 130.40 + 18.50 132.93 £ 15.57 4020 + 19.71 1.72 0.42
HDL (mg/dl) 38.81+4.5 39.33+4.3 35.30+6.4 4.71 0.0¢
LDL (mg/dl) 323.90 + 97.53 321.96 + 70.77 322.200R.13 0.10 0.94

Table (6): Comparison between the different grades of severity group regarding genotype distribution among the patients group

Moderate (n=22) Severe (n=33) very severe (n=10) ,
No. % | No. % | No. % | X |Pvale

Genotype:
AIA: 6 273 7 21.2 1 10.0 4.05| 0.39
AG: 12 545 16 485 8 80.0
GIG: 4 18.2 10 30.3 1 10.0
Allele frequency:
Aallele: 24 545 30 455 10 50.0 0.88 | 0.64
G allele: 20 45.5 36 545 10 50.0
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Allelic Discrimination Plot
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Figure (1) Allelic Discrimination plot

There was a significantly increased frequency & AA genotype and A allele of the nicotinazetylcholine
receptors (NAChRs) SNP rs1051730 in patients gampparing to controls. AA genotypes increase thle of
COPD by 5.9 fold and A allele increases the risRI§yfold (Table 2).

There was significant differences among AA, AG &1@ types of rs1051730 of nicotingcetylcholine receptors

as regard number of cigarette smoking per day amokimg index with AA genotype has significantly hay

smoking index and more cigarette smoking per danthoth AG and GG (p<0.05). While there was a non

significant difference as regard lung function sesbmplete blood picture and lipid profile (TaB)e
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There was a significantly increased frequency & &A genotype and A allele of the nicotinacetylcholine
receptors (NAChRs) SNP rs1051730 in heavy smol@rgpared light smokers. AA genotypes increase ifieaf
heavy smoking as indicator of nicotine dependenc240 fold and A allele increases the risk by ¥@é (Table
4).

On subclassification of patients group accordingdeerity of airway obstruction, 22 patients hadderate disease,
33 patients had severe disease and 10 patientgemadevere disease with a highly significant ddfece between
the three groups regarding pulmonary function pesameters (FEV1%, FVC% and FEV1/FVC). MoreoeJszré
was a non significant difference as regard cigarsthoking per day, smoking index, complete bloadupé and
lipid profile (Table 5). Also, There was a non rsfgcant change in frequency of the genotypes aleles of
the nicotinicacetylcholine receptors (nAChRs) SNP rs10517300#D subgroups (Table 6).

Amplification Plot
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Figure (2) Amplification Plot

DISCUSSI ON

The most environmental risk factor of COPD is ogfr smoking, In spite of this, only a minority sfhokers
develops clinically symptomatic COPD. So, the gieeneomponent may contribute to the developmer@OPD, a
major health burden [16]. Nicotine dependence smdking behavior can be influenced by genetic wésian the
a-nAChR 3/5 subunit (CHRNAZ3/5) locus [17]. The maim of the present study was to evaluate thecésgms
between single nucleotide polymorphism (SNP) of hR€ rs1051730 and demographic (including smokinigxn
and cigarette consumption per day), physiologiclabdharacteristics of Egyptian males with COPD.

In the present study AA genotypes of CHRNA3 SNRBT30 increase the risk of COPD by 5.9 fold anallgle
increases the risk by 2.6 fold. While, there wama significant change in frequency of the genatyged alleles as
regard severity of COPD.

This matched with the study of Budulac et al., viliond a relationship of rs1051730 SNP with the o§lICOPD

with no direct effects on lung function [18] theyggest that CHRNA3 SNP may be increase smokinguropsgon
lead to the development of COPD without effectwmgl function decline. Also, the study of Lambrecét al stated
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that rs1051730 is associated with COPD signs. [I9). the contrary the study of Kaur-Knudsen etoahfl that a
reduction of lung function and severity of COPDasated with CHRNAS rs1051730 genotype this mayabea
result of differing on sample size and ethic grojg1.

In this study a significantly increased frequendytloe AA genotype of rs1051730 found in heavy snmiske
compared to light smokers. This may be due to chamghe binding sites numbers on the nAChRs aisaréguires
the consumption of a large amount of nicotine [21].

This result is matched with the study on Polishpation, which demonstrated a correlation betweigarette
smoking per day >10 and allele A of rs1051730 [22}d the study of Diljit et al who confirmed ttshokers carry
homozygous mutant genotype for nicotinic acetylot®lreceptor inhale more often than others genstyga].

Also, Kaur-Knudsen et al found that a variantlallef CHRNAS3 is more nicotine dependent [20].

This may explained by that the A allele of rs1D80 may be associated with increased tobacco cqrttamas a
result of decrease sensitivity to nicotine plasewels [24].

On the contrast the study of Lambrechts et al foilwad A allele of rs1051730 not correlated with thember of
pack years smoked [19].

It could be concluded that a correlation may bes@né between A allele rs1051730 of Nicotimicetylcholine

receptors (NAChRs) SNP and development of COPDhbuits severity. Heavy smoking and nicotine delegicte

rates may also affected by this allele. Howeves thsult needs to be approved by a study thatdeslmmales and
female patients, larger scale of smoker, non smakdrprevious smoker populations, more data algeibhonset
of smoking and COPD, forms of nicotine smoking otian cigarette.
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