
Frequency of common MDR1 gene variants

in a Polish population

Mateusz Kurzawski1, Andrzej Pawlik2, Wanda Górnik2, Marek DroŸdzik1

�
���������� �	 
����������
 ��� �
�����
 ��������
����

�
���������� �	 ���������������� ��� ����������� ����

����������� ���������� ������
 ����������� ����������  
��! "#� �$ "%&''' ()�)����� ��
���

��������������	 ����� ���*�)��� �&���
+ ���)�)��,���!���!�)�)����!�


Abstract:

P-glycoprotein (P-gp) is a transmembrane transporter playing an important role in drug efflux. There is growing evidence that P-gp

activity may be related to haplotypes of MDR1 gene. In the current study, the frequencies of common functional polymorphisms in

MDR1 gene (2677G > A,T and 3435C > T) were evaluated using PCR-RFLP and allele-specific amplification, in a group of 204

healthy individuals of Caucasian origin from Poland. It was found that the frequencies of the studied single nucleotide

polymorphisms were similar to those reported for other Caucasian populations, and were as follows: 2677G-3435C – 0.453,

2677G-3435T – 0.143, 2677T-3435C – 0.015, 2677T-3435T – 0.370, 2677A-3435C – 0.008, 2677A-3435T – 0.011. The results of

our study may give the basis for predicting pharmacokinetic and pharmacodynamic effects of many commonly used drugs in the

Polish population.
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Abbreviations: ABC – ATP-binding cassette, AUC – area un-

der curve, LD – linkage disequilibrium, MDR1 – multidrug

resistance-1, PCR-RFLP – polymerase chain reaction – restric-

tion fragment length polymorphism, PBMCs – peripheral

blood mononuclear cells, P-gp – P-glycoprotein, SNP – single

nucleotide polymorphism

Introduction

P-glycoprotein (P-gp) is a transmembrane transporter

playing an important role in drug efflux. This product

of human MDR1 (ABCB1) gene was primarily associ-

ated with resistance to multiple cytotoxic anticancer

agents due to its overexpression in tumor cells [27].

Subsequently, P-gp was found to be widely expressed

in most of blood-tissue barriers, including the liver,

kidneys, intestine, blood-brain barrier, endothelium,

placenta, ovaries, testes, salivary glands. Additionally,

P-gp has been detected in hematopoietic stem cells,

PBMCs and macrophages, suggesting its physiological

function [6, 26, reviewed in 20]. P-gp transports a wide

range of chemically divergent substrates, including

a variety of pharmacologically distinct agents, i.e. anti-

cancer, antihypertensive agents, antiarrythmics, glu-

cocorticoids, antiviral drugs, antibiotics, immunosup-

pressants, antidepressants, neuroleptics, opioids and

many others [20]. The broad substrate specifity and

tissue localization of P-gp suggest that this transporter

plays a significant role in bioavailability, distribution

and excretion of many drugs. Experiments with P-gp

deficient mice revealed that in animals lacking the

transporter expression, oral absorption and brain ac-

cumulation of drugs was greatly increased, leading to

toxic concentrations [20]. Additionally, knockout
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