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Abstract:

The aim of the present study was to evaluate the effects of ABCB1 (MDR1) gene polymorphism on salivary secretion of

carbamazepine. The study was carried out on 51 patients diagnosed with epilepsia medicated with carbamazepine. ABCB1

polymorphism was evaluated using PCR-RFLP methods. Carbamazepine concentrations were measured in blood serum as well as in

saliva using FPIA method. Evaluation of the impact of ABCB1 3435C > T polymorphism on salivary carbamazepine secretion did

not reveal any significant influence of the genotype. Mean value of Pearson’s correlation coefficient was 0.787. There was a trend

towards higher values of the coefficient in ABCB1 gene 3435CC carriers (0.855) as compared to 3435CT (0.684) and 3435TT

(0.672) subjects. It can be stated that ABCB1 gene polymorphism does not affect salivary carbamazepine secretion.
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Introduction

Appropriate monitoring of anticonvulsant drugs has

become the standard practice and can improve treat-

ment of epilepsy. This is, however, only valid if the

total drug concentration measured in serum reflects

the therapeutically active component. Blood collec-

tion for therapeutic drug monitoring (TDM) has got

its antecedent problems. As an alternative, saliva has

been used previously for measurement of drug levels.

The major advantage of saliva is that it can be ob-

tained in non-invasive manner. Carbamazepine is

a drug of choice for the treatment of seizures and in

adults and children [12]. Many studies have shown

a good correlation between serum and salivary levels

of carbamazepine [10, 11]. However, TDM of carba-

mazepine in saliva is not routinely practiced, at least

partly due to a wide interindividual differences of

blood/saliva drug concentration ratio, which limits

clinical application of salivary drug measurements for

therapeutic drug monitoring [3, 8]. Among many po-

tential factors which might contribute to interindivid-

ual differences of salivary drug secretion is drug ac-

tive transport. Some drug transporters were identified

in salivary glands. As reported by Uematsu et al. [15]

and in our previous study [1], expression of P-
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glycoprotein (product of ABCB1 – formerly MDR1

gene), multidrug resistance-associated protein

(MRP1), MRP2/canalicular multispecific organic an-

ion transporter (cMOAT) and lung-resistance-related

protein (LRP) were detected in salivary glands. How-

ever, there is no available direct data on active drug

transport in salivary glands. Some reports indicate

that carbamazepine is a substrate of P-glycoprotein,

a ABCB1 gene product [9, 13]. Single nucleotide

polymorphisms (SNPs) of ABCB1 gene have been

identified including one which was localized in the

position 3435C > T of exon 26 [4]. This SNP is sup-

posed to be related to altered expression of ABCB1

gene and P-gp activity. In homozygous TT-allele, the

P-gp expression is lower in comparison with het-

erozygous CT and homozygous non-mutated CC sub-

jects [4, 5]. The 3435C > T mutation is a silent muta-

tion that does not cause amino acid substitution and is

suggested to be linked, in a majority of subjects, with

the mutation in exon 21, position 2677 (G2677T/A),

producing Ala893Thr and Ala893Ser, respectively

[14]. Individuals who were homozygous for 2677A,T

had significantly decreased intestinal P-gp expression

and function. Another explanation of the functional

role of 3435C > T polymorphism was provided Wang

et al., who demonstrated an effect of the polymorphism

on mRNA stability. The authors revealed that the T al-

lele was associated with lower mRNA levels [16].

So, polymorphism in ABCB1 gene encoding P-

glycoprotein may influence salivary concentrations of

drugs being its substrates, i.e. carbamazepine, and

thus may affect drug-related oral side effects or feasi-

bility of TDM (using drug concentrations in saliva).

The aim of the present study was to evaluate the ef-

fects of ABCB1 gene polymorphism on salivary secre-

tion of carbamazepine.

Materials and Methods

Patients

Fifty one unrelated Polish subjects of Caucasian ori-

gin diagnosed with epilepsy (including 12 cases of

posttraumatic epilepsy), 28 males and 23 females,

aged from 20 to 76 years (mean age 44.2 ± 15.7 years)

were included in this study after giving informed con-

sent. The patients were medicated with carba-

mazepine (Tegretol CR, Novartis Pharma AG, n = 19;

Timonil, Desitin Arznemittel GmbH, n = 13; Neuro-

top retard, Gerot Pharmazeutika GmbH, n = 19)

300–1600 mg/24 h for at least 30 days. The Ethics

Committee of the Pomeranian Medical University in

Szczecin, Poland approved protocol of the study.

Carbamazepine measurement

Carbamazepine concentrations were measured in

blood serum as well as in saliva in all study subjects.

Blood and saliva were sampled simultaneously, with

a 1-minute interval between onset of blood and saliva

sampling (at least 30 days from the onset of carba-

mazepine medication), before morning drug admini-

stration. Blood was drawn from peripheral vein. In

preparation for saliva sampling, the mouth was rinsed

with 10–15 ml of tap water. Saliva was collected from

a cotton swab containing citric acid (Salivette,

Sarstedt, Germany) placed sublingually (for 30–45 s),

which was then centrifuged. Carbamazepine concen-

trations in serum and saliva were measured by the

fluorescence polarization immunoassay (FPIA)

method using TDx apparatus (Abbott, USA). Refer-

ence interval for carbamazepine serum concentration

determined by that method is 4.0–10.0 µg/ml.

Genotyping

Genomic DNA was extracted from 450 µl of whole

blood samples using a non-organic and non-

enzymatic extraction method [2]. Genotyping for the

presence of 3435C > T SNPs was performed using

previously described PCR-RFLP method applied by

our laboratory [6, 7].

Statistical analysis

Genotype frequencies were calculated by direct

counting and then dividing by the number of subjects

or the number of chromosomes to produce genotype

and allele distribution, respectively. The data were

tested for Hardy-Weinberg equilibrium by calculating

expected frequencies of genotypes and comparing

them to the observed values using the Fisher exact test

(Statistica 6.0, Statsoft). Saliva/serum carbamazepine

concentration ratios were compared using the

Kruskal-Wallis non-parametric ANOVA test and

Mann-Whitney U test (non-normal distribution), and

Pearson’s coefficient was calculated.
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Results and Discussion

One of limitations of carbamazepine therapeutic drug

monitoring using saliva samples is interindividual

variation in the drug serum/saliva concentration ratio

[3, 8]. Experimental data suggest that carbamazepine

is a substrate for P-glycoprotein, whose expression was

revealed in salivary glands [1, 15]. The P-glycoprotein

activity is genetically determined with the highest ac-

tivity in MDR-1 3435CC as opposed to MDR-1

3435TT subjects [4, 14]. Therefore, MDR-1 gene

polymorphism could be a factor contributing to inter-

individual variability of serum/saliva ratio in carba-

mazepine medicated subjects.

The aim of the study was to evaluate the effect of

MDR-1 gene polymorphism on salivary carbamazepine

secretion. Mean serum carbamazepine concentration of

8.2 ± 2.5 µg/ml (range 4.20–16.00 µg/ml) and salivary

drug concentration from 1.47 to 9.68 µg/ml (mean 3.2

± 1.6 µg/ml) were measured (Tab. 1). The ratio of the

drug saliva/serum concentration ranged from 0.25 to

1.02 (mean 0.39 ± 0.16) (Fig. 1). The aforementioned

observations are in keeping with previously reported

studies, where mean saliva/plasma total concentration

ratios ranged from 0.26 to 0.44; revised by Liu [8].

Mean values of Pearson’s correlation coefficient was

0.787 in our study are slightly different from data re-

ported by others, i.e. from 0.84 to 0.99; revised by Liu

[8]. So, in the further step the effect of MDR-1 gene

polymorphism was analyzed. The results of the pres-

ent study demonstrated no influence of ABCB1 3435C

> T polymorphism on salivary carbamazepine secre-

tion. However, there was a trend towards higher val-

ues of the coefficient in ABCB1 gene 3435CC carriers

(0.855) as compared to 3435CT (0.684) and 3435TT

(0.672) subjects (Fig. 2). Therefore, it seems that

ABCB1 3435C > T polymorphism may have a slight

impact on carbamazepine salivary secretion as com-

parison of 3435CC subjects against 3435CT and

3435TT cases was of borderline statistical signifi-

cance (p < 0.06).

Analysis of dose/serum concentration ratio of car-

bamazepine in patients administered different formu-

las of the drug did not reveal significant influence of

MDR1 genotype on the parameter studied. The mean

values of dose/serum concentration ratio were compara-

ble in all study subjects administered different drug for-

mulas (Tab. 2). The Spearman’s coefficient (r = 0.304

for all carbamazepine formulas) indicates low correla-

tion between dose and serum concentration of the drug.

The distribution of ABCB1 3435C > T allele in the

studied population was 3435C – 0.480, 3435T –

0.520, genotypes CC: n = 10 (19.6%), CT: n = 29

(56.9%) TT: n = 12 (23.5%). It was in concordance

with Hardy-Weindberg equilibrium, and did not differ

significantly from healthy controls from the same

geographical region [6].
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All patients
n = 51

CC
n = 10

CT
n = 29

TT
n = 12

p

Saliva/serum concentration ratio (mean ± SD) 0.39 ± 0.16 0.35 ± 0.04 0.40 ± 0.20 0.37 ± 0.07 NS

Pearson’s correlation coefficient 0.787 0.855 0.684 0.672 NS
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Conclusions

The ABCB1 3435C >T polymorphism does not sig-

nificantly affect salivary carbamazepine secretion.
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All patients CC CT TT

Dose/serum concentration ratio

all patients n = 51
119.5 ± 48.6

n = 10
106.2 ± 43.2

n = 29
128.3 ± 55.9

n = 12
107.8 ± 26.9

Neurotop-treated patients n = 19
117.1 ± 39.1

n = 5
119.9 ± 39.5

n = 10
117.3 ± 47.6

n = 4
113.4 ± 16.3

Tegretol-treated patients n = 19
122.0 ± 64.1

n = 2
99.0 ± 26.1

n = 11
136.6 ± 78.0

n = 6
102.9 ± 37.1

Timonil-treated patients n = 13
119.3 ± 37.2

n = 3
88.4 ± 62.9

n = 8
132.9 ± 23.4

n = 2
111.0 ± 4.6

5� ����������� �����	����� ��		������� ���� 	�*�� �� ���*���� )� ����� �	 #�*����>� �!����� �!����!������� ��� ?�*���!���� �����


	1	Abstracts of the XIV International Congress of the POLISH PHARMACOLOGICAL SOCIETY
	99	Drug-induced shock.
	Jerzy Liebhart, Bernard Panaszek

	104	Pharmacogenetics of asthma.
	Andrzej M. Fal, Marta Rosiek-Biegus, Marita Marszalska

	111	Sources of actions and efficacy of antiallergic drugs.
	Bernard Panaszek, Jerzy Liebhart

	123	Therapy of stroke Œ from experimental studies to clinical trials.
	Andrzej Cz³onkowski, Dagmara Mirowska-Guzel, Anna Cz³onkowska

	129	Extralipid effects of hypolipidemic drugs Œ why do clinical trials weakly support experimental data?
	Witold Szkróbka, Zbigniew S. Herman, Bogus³aw Okopieñ

	134	Pharmaco-EEG-based assessment of interaction between ethanol and topiramate.
	Bogus³awa Pietrzak, El¿bieta Czarnecka

	144	Antinociceptive effect of phenytoin in rats.
	Monika Rykaczewska-Czerwiñska

	150	Photofrin II-based photosensitization of human ovarian clear-cell carcinoma cell line (OvBH-1).
	Julia K. Bar, Jolanta Saczko, Piotr Zió³kowski, Agnieszka Chwi³kowska, Iwona S³omska Ma³gorzata Dr¹g Zalesiñska, Teresa Wysocka, Danuta Duœ

	161	Preconditioning with the low dose of lipopolysaccharide attenuates apoptosis in the heart during septic shock in mice.
	Karol A. Kamiñski, Monika Usowicz-Szaryñska, Marcin Ko¿uch, Tomasz Bonda, Wojciech Karwowski, Lech Chyczewski, Bogus³aw Sawicki, W³odzimierz J. Musia³, Bo¿ena Sobkowicz, Maria M. Winnicka

	167	CYP2D6 gene amplification and the risk of acute myeloblastic leukemia.
	£ukasz £apiñski, José A.G. Agúndez, Anna Wiela-Hojeñska, Grzegorz Ganczarski, Krystyna Orzechowska-Juzwenko, Dariusz Wo³owiec, Krystyna G³owacka, Kazimierz Kuliczkowski

	173	Orange juice has no effect on CYP2D6-dependent drug metabolism.
	Przemys³aw Niewiñski, Ewa Ja�wiñska- Tarnawska, Krystyna Orzechowska-Juzwenko, Henryk Czarnik-Matusewicz, Magdalena Hurkacz, Kinga Niewiñska, Anna Wiela-Hojeñska

	177	Influence of chokeberry juice on arterial blood pressure and lipid parameters in men with mild hypercholesterolemia.
	Anna Skoczyñska, Iwona Jêdrychowska, Rafa³ Porêba, Anna Affelska-Jercha, Barbara Turczyn, Anna Wojakowska, Ryszard Andrzejak

	183	Influence of hypotensive drugs on lipopolysaccharide (LPS)-induced serum concentrations of tumor necrosis factor alpha (TNF-a), interleukin (IL)-1b, IL-6 in spontaneously hypertensive rats (SHR).
	Dariusz Andrzejczak, Dorota Górska, El¿bieta Czarnecka 

	192	N-acetyl-beta-D-glucosaminidase activity in patients with ovarian cancer and testicular embryonal carcinomas treated with cisplatin.
	Anna Wiela-Hojeñska, Emila Filipczyk-Cisar¿, Krystyna Orzechowska-Juzwenko, Magdalena Hurkacz, Piotr Hudziec, Anna Ziemba, Katarzyna Paj¹k

	199	Accumulation of kynurenine pathway metabolites in saliva and plasma of uremic patients.
	Piotr Buczko, Anna Tankiewicz-Kwedlo, Agnieszka Buraczewska, Micha³ Myœliwiec, Dariusz Pawlak

	205	Busulfan treatment in patients before bone marrow transplantation and early indicators of renal tubular function.
	Tomasz Burycz, Anna Wiela-Hojeñska, Lidia Usnarska- Zubkiewicz, Krystyna G³owacka, Krystyna Orzechowska- Juzwenko, Kazimierz Kuliczkowski

	210	Quercetin-5™-sulfonic acid sodium salt and morin-5™-sulfonic acid sodium salt as antidotes in the subacute cadmium intoxication in mice.
	Jan Magdalan, Adam Szel¹g, Ewa Chlebda, Anna Merwid-L¹d, Ma³gorzata Trocha, Maria Kopacz, Anna Ku�niar, Dorota Nowak

	217	Evaluation of glutathione-related enzyme activities in the liver and kidney of rats exposed to lead and ethanol.
	Janina Moniuszko-Jakoniuk, Maria Jurczuk, Ma³gorzata M. Brzóska

	226	Administration of acetylcholinesterase inhibitors for central anticholinergic syndrome in pediatric poisoning.
	Kinga Niewiñska, Przemys³aw Niewiñski, Janusz Soko³owski, Wanda Poradowska-Jeszke, Anna Sokó³-Ossowicz, Anna Wiela-Hojeñska

	232	Action of thioperamide in the immunosuppressive test in mice.
	Adam Szel¹g, Ma³gorzata Trocha, Anna Merwid-L¹d

	237	Effect of ambroxol on ion transport in selected animal models.
	Danuta I. Kosik-Bogacka, Boles³aw Banach, Tomasz Tyrakowski, Sylwia S³uczanowska-G³¹bowska, Iwona Poziomkowska-Gêsicka, Tomasz Sroczyñski, Wioletta Miko³ajek-Bedner, Igor Greczko

	243	Effect of acute alcohol injection on plasma beta-endorphin levels in Warsaw high-preferring rats treated with acamprosate and naltrexone.
	Jadwiga Zalewska- Kaszubska, Dorota Gorska, Wanda Dyr, Elzbieta Czarnecka

	249	Safety of etomidate administration for procedural sedation in elderly emergency department patients.
	Janusz Soko³owski, Kinga Niewiñska, Przemys³aw Niewiñski, Anna Wiela-Hojeñska, Juliusz Jakubaszko,

	254	Pharmacotherapy in orthodontic treatment supported by micro-implants.
	Joanna Antoszewska, Janina Szel¹g

	257	Healing of periodontal tissue assisted by Coenzyme Q10 with Vitamin E Œ clinical and laboratory evaluation.
	Teresa Matthews-Brzozowska, Anna Kurhañska-Flisykowska, Marzena Wyganowska-„wi¹tkowska, Janina Stopa

	261	Estimation of gamma-delta-1 T cell receptor (gd-1 TCR) expression in bone marrow lymphocyte population in lymphoma malignum and multiple myeloma.
	Ewa Sowiñska, Lidia Usnarska-Zubkiewicz, Kazimierz Kuliczkowski

	SHORT COMMUNICATIONS
	Ewa Chlebda, Anna Merwid-L¹d, Dorota Szumny, Ma³gorzata Trocha, Lidia Fereniec-Go³êbiewska, El¿bieta Gêbarowska, Przemys³aw Kowalski, Adam Szel¹g

	275	Effect of ABCB1 (MDR1) 3435C >T polymorphism on salivary secretion of carbamazepine.
	Mateusz Kurzawski, Lilianna Bartnicka, Agnieszka Dro�dzik, Monika Bia³ecka, Marek Dro�dzik
	280	Note to Contributors



	content
	cont
	contents_3'2005

