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INTRODUCTION
Atrial fibrillation (AF) is an irregular and often rapid heart
rate. Despite good progress in the management of
patients with AF, this arrhythmia remains one of the
major causes of sudden death, heart failure, stroke and
cardiovascular morbidity in the world. Furthermore, the
number of patients with AF is predicted to rise steeply in
the coming years.1 Estimates suggest, AF prevalence is
of approximately 3% in adults aged 20 years or older,
with greater prevalence in older persons and in patients
with conditions such as heart failure, valvular heart
disease, hypertension, coronary artery disease (CAD),
chronic kidney disease (CKD) or diabetes mellitus.2-4

The increase in AF prevalence can be attributed both to
better detection of silent AF, alongside increasing age
and conditions predisposing to AF.5,6 Several AF risk
variants are also associated with cardio-embolic or
ischemic stroke, possibly due to silent AF.7,8 Changes in
atrial action potential characteristics,9 atrial remodeling
and modified penetration of rare gene defects10 have

been suggested as potential mechanisms mediating
increased AF risk in carriers of common gene variants.11-13

P-glycoprotein which is a product of multi-drug resistance
gene (MDR1) is an important protein of the cell
membrane that pumps xenobiotics (substances not a
natural constituent of the organism) out of cells through
an ATP-dependent mechanism. P-glycoprotein has
some role in the removal of various medications since it
has a wide range of substrate specificity.14 There are
several studies and evidences suggesting P-glycoprotein
is an important pharmacokinetic factor for cardiac
glycosides, especially digoxin. Studies on animals and
humans showed that P-glycoprotein is effective on the
absorption and tissue distribution of cardiac glycosides.
It was shown that 50% of variation of bio-availability of
digoxin after oral administration in healthy volunteers is
associated with the intestinal expression of P-glycoprotein.15

It was aimed in this study to evaluate the effects of
MDR1 gene factor, which is significant in medicine-
receptor relationship, on readmission to the emergency
department and medical therapy modifications in
patients with AF readmitting to the emergency department.

METHODOLOGY

This descriptive study was conducted at the Department
of Emergency Medicine, Adnan Menderes University,
Aydin, Turkey, from January 2016 to January 2017. In
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this study, 32 patients who did not have AF were
included as the control group from January 2016 to
January 2017. Fifty patients with AF who admitted to the
emergency department with no rapid ventricular
response included as the study group. Electronic
recording system of the hospital was checked regularly
to detect any readmission of these patients due to
palpitation. Moreover, they were asked whether they had
any emergency department readmission and any
changes in medical therapy by calling them during the
one-year period. Then, MDR1 1236TC, 2677TG and
3435TC gene analyses and medical treatment regimens
of the patients after one year were compared.

Exclusion criteria were heart rate under 120 bpm, hemo-
dynamically unstable patients, atrio-ventricular-block
(second or third degree), ventricular rhythm disorder,
acute coronary syndrome, kidney failure, valvular heart
disease, malignancy, refusal to participate in the study,
and death during the follow-up period.

The subject was approved by the Medical Ethics Committee
of Adnan Menderes University, and all patients have
signed an informed consent.

A commercially available isolation kit (Roche-High Pure
PCR TemplatePreparation Kit) was used to isolate DNA
from peripheral blood samples. Two hundred µl of blood
sample was incubated at 70oC after vortexing it with 200 µl
of binding buffer and 40 µl of proteinase K, then with 100
µl of isopropanol and 200 µl of elution buffer. Five
hundred µl of inhibitor was centrifuged with removal-
buffer at 8,000 g and with wash buffer at 13,000 g for 1
min in the filter tube provided in the kit. DNA isolation
was achieved with centrifugation with elution buffer at
8,000 g for 1 min after 10 mins of incubation at 70oC.

SNP test was performed using 5 to 50 ng DNA for each
reaction by paying attention to A260/A280 absorbance rate
to be between 1.8 and 2.0 for the purity of DNA isolated.

For MDR1 gene SNPs (rs1128503 1236 T>C, rs2032582
2677T>G/A ve rs1045642 3435T>C), spinning was
applied by adding 105 µl water to lyophilised form. Then,
the reaction mixture for Real-Time PCR process for an
MDR1 SNP was prepared.

Fifteen µl of the mixture prepared for Real-Time PCR
reaction to detect MDR1 alleles was spread on the plate,
and 5 µl DNA was added so final volume of 20 µl was
reached. These plates were loaded to Roche LC480
device and analysed following the appropriate protocol.
"Melting Curve Genotyping" program for Light Cycler
480 was used for data analysis (Figures 1-3).

Descriptive statistics for categorical variables were
stated as number (n) and percentage (%). The Chi-square
test was used to compare data between groups. The
t-test was used for group comparisons of quantitative
which were expressed as mean ± SD. A value of p<0.05
was accepted as statistically significant (2-tailed test).

RESULTS

Eleven (34.4%) patients in the control group and 17
(34.0%) patients in the study group were females. Mean
age of the patients included in the control and study
groups were 63 ±22.3 (n=32) years and 70.14 ±14.4
(n=50) years, respectively; the difference was statistically
not significant (p=0.151).

Comparison of the study and the control group related to
gene analyses are given in Table I-III. The groups were
found to have no statistically significant difference with
respect to MDR1 1236TC gene (p=0.313, Table I). The
groups were found to have no statistically significant
difference with respect to MDR1 2677TG gene
(p=0.167, Table II). The groups were found to have no
statistically significant difference with respect to MDR1
3435TC gene (p=0.716, Table III). The groups were
found not to differ with regard to 1236TC, 2677TG and
3435TC in both male (p=0.739; 0.834; 0.685, respectively)
and female patients (p=0.853; 0.692; 0.489, respectively).

There were no significant differences in the distribution
of 1236TC, 2677TG and 3435TC gene analyses regarding
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Figure 1: For MDR1 rs1128503 1236 T>C.

Figure 3: MDR1 rs2032582 2677T>G/A.

Figure 2: MDR1 rs2032582 2677T>G/A
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beta blocker, calcium channel blocker and digoxin use in
patients with atrial fibrillation (p=0.141; 0.160; 0.879,
respectively). Female patients with atrial fibrillation
were found to have no significant differences in the
distribution of 1236TC, 2677TG and 3435TC gene
analyses with respect to the medical treatment
(p=0.415; 0.753; 0.302, respectively). Male patients with
atrial fibrillation were also found to have no significant
differences in the distribution of 1236TC, 2677TG and
3435TC gene analyses with respect to the medical
treatment (p=0.202; 0.115; 0.353, respectively).

None of the patients in the control group had AF or given
medical treatment during the 1-year study period.
However, 18 (36.0%) patients in the study group had
emergency department readmissions and needed
treatment regimen modifications or multi-drug use.
MDR1 gene analyses of these patients showed no
statistically significant difference in 1236TC (Table IV),
2677TG and 3435TC (p=0.939; 0.715; 0.411, respectively).

DISCUSSION

This study is the first one evaluating the effect of MDR1
gene mutation on the requirement of digoxin therapy in
the Turkish population. It was shown that 50% of variation
of bio-availability of digoxin after oral administration
in healthy volunteers is associated with the intestinal

expression of P-glycoprotein. Distribution and elimination
of digoxin is highly affected in guinea pigs with MDR1a
deficiency. It should be noted that the difference in the
distribution and elimination of digoxin between MDR1a
(-/-) and MDR 1a (+/+) animals is 1.9 times. It was also
shown that MDR1a deficient guinea pigs have 35 times
higher concentrations of the drug in the brain tissue.15

Hence, one can think that differences in P-glycoprotein
gene expression in transfer of P-glycoprotein substrates
should be evaluated independently for any single tissue.
Besides, concentration of the drug can be a determining
factor because P-glycoprotein-related transfer can reach
saturation. The transfer is supposed to be maximal when
higher concentrations were given through the gastro-
intestinal lumen, and limiting contribution of P-glycoprotein
absorption will be less evident. Additionally, serum
concentrations of the drug will be 2 to 3 times lower than
the intestinal concentration when the drug reached
systemic circulation. Thus, the effect of P-glycoprotein
gene expression in the transfer of P-glycoprotein
substrates in the blood will be higher compared to
moderate effect observed in the intestinal tract. Grenier
suggested that 50% variance in digoxin absorption
related to intestinal P-glycoprotein expression is a result
of MDR1 polymorphism. Grenier reported that intestinal
expression of exon 26 C3435 T genotype is 2 times
higher.16 Hoffmeyer reported that, plasma digoxin
concentration is more consistent in TT group unlike CC
gentotypein C3435T group.17 So, concentrations of
digoxin is supposed to be higher when it is used through
the mouth in Caucasian patients with 3435TT genotype
(TT>TC>CC). Nineteen (59.4%) of the 32 patients
included in the control group in the current study had
polymorphisms affecting digoxin absorption (MDR1
3435TC, MDR1 3435TT). MDR1 3435TC and MDR1
3435TT were found in 14 (43.8%) patients and 5
(15.6%) patients in the control group, respectively.
Briefly, the results of the present study support those of
Grenier's study because the occurrence rate of
polymorphisms affecting the variance of intestinal
absorption of digoxin was found 59.4% similar to that
found in Grenier's study (50%).

Subjects with TT genotype in 3435 locus given digoxin
orally have higher and more stable digoxin concen-
trations than those with CC genotype do. Kurata et al.
also reported similar results. They have found that
definitive bioavailability of digoxin in subjects with
2677TT/3435TT (having homozygote thymine in both
2677 and 3435 loci) genotype was significantly higher
than that measured in those with 2677GG / 3435CC
genotype.18 It was found that maximum bioavailability
had the highest level in those with homozygote mutant
alleles (mean: 81.7%), moderate in those with
heterozygote mutant alleles and the lowest in those with
homozygote normal alleles (67.6%). Besides, they have
found renal clearance of digoxin was approximately 32%
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Table I: Comparison of the study and the control group related to gene
analyses of MDR1 1236TC gene.

Groups (n=82) MDR1 1236TC p-value

CC Allele Heterozygote TT Allele

Control (n=32) 7 (21.9%) 15 (46.9%) 10 (31.3%) 0.313

AF (n=50) 18 (36.9%) 22 (44.0%) 10 (20.0%)

Table III: Comparison of the study and the control group related to gene
analyses of MDR1 MDR1 MDR1 3435TC gene.

Groups (n=82) MDR1 3435TC p-value

CC Allele Heterozygote TT Allele

Control (n=32) 13 (40.6%) 14 (43.8%) 5 (15.6%) 0.716

AF (n=50) 20 (40.0%) 25 (50.0%) 5 (10.0%)

Table IV:Comparison of the study group according to the treatment
modification in gene analyses of MDR1 1236TC gene.

AF (n=50) MDR1 1236TC p-value

CC Allele Heterozygote TT Allele

Patients with no 12 (37.5%) 14 (43.8%) 6 (18.8%) 0.939
treatment modification
(n=32)

Patients with treatment 6 (33.3%) 8 (44.4%) 4 (22.2%)
regimen modification
(Digoxin added) (n=18)

Table II: Comparison of the study and the control group related to
gene analyses of MDR1 MDR1 2677TG gene.

Groups (n=82) MDR1 2677TG p-value

AA Allele GG Allele Heterozygote TT Allele

Control (n=32) 1 (3.1%) 6 (18.8%) 17 (53.1%) 8 (25.0%) 0.167

AF (n=50) 2 (4.0%) 21 (42.0%) 19 (38.0%) 8 (16.0%)
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lower in the subjects with 2677TT/3435TT genotype
than in those with 2677GG / 3435CC genotype, and the
subjects with 2677GT/3435CT genotype had a level
between the two. These results indicate that impairments
in the intestinal expression and renal secretion of digoxin
in the subjects with single nucleotide polymorphisms
occurs simultaneously.19

CONCLUSION

MDR1 1236TC, 2677TG and 3435TC gene analyses do
not have any significant effect on the development of AF
and readmission to the emergency department and
modification of the treatment regimen in those with AF;
some other factors may have more influence in the
Turkish population.
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