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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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CYP2B6 SINGLE NUCLEOTIDE POLYMORPHISMS IN AN AZERBAIJANI POPULATION

Nigar Karimova Ildirim.

Human Genetics Laboratory, Biotechnology Department, Genetic Resources Institute of Azerbaijan National Academy of Sciences, Azadlig
avenue 155, Baku, Azerbaijan.

Abstract.

Aim of the study: Despite being one of the less-characterized
human isoforms, cytochrome P450 2B6 is already known for
its participation in the metabolism of many drugs and several
environmental carcinogens. It has been studied in different
populations, but ethnicity is a crucial variable to account for
interindividual variability. This study aimed to investigate the
genotype and allelic frequencies of CYP2B6 ¢.5/16G>T SNP
in an Azerbaijani population, as the determination of SNP’s
prevalence will be helpful in further pharmacogenetics research
and optimization of personalized drug therapy in Azerbaijan.

Material and methods: Identification of CYP2B6*6 allelic
and genotype frequencies in 100 volunteers was performed
using polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) technique. The obtained results
were confirmed by next-generation sequencing.

Results: The frequency of the *6 allele was 0.275, with
the */ allele frequency being 0.725. The frequency of the
CYP2B6*1/*1, CYP2B6*1/*6 and CYP2B6*6/*6 genotypes
were 0.55, 0.35, 0.1, respectively.

Conclusions: This is the first investigation to report the
frequencies of CYP2B6*/6 alleles in the Azerbaijani population.
The results of this study suggest that genetic polymorphisms in
the CYP2B6 gene are abundantly present among Azerbaijani
individuals.
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Introduction.

Human cytochromes P450 (CYP) are a broad spectrum of 18
mammalian cytochrome families that encode 57 genes in the
human genome. The P450 superfamily plays a crucial role in
the metabolism of many structurally diverse molecules and is
classified on the basis of amino-acid homology [1]. Two main
classes functionally divide human CYPs: the first involves
biosynthesis of bile acids, steroids, and fatty acids, whereas
the second class includes xenobiotics metabolism primarily
carried out by CYP1, CYP2 and CYP3 isoenzyme families [2].
Cytochrome gene families initially attracted interest because of
their strong correlation with the metabolism of drugs, steroids,
and carcinogens. Approximately 12 CYP isoenzymes of CYP1,
CYP2 and CYP3 are responsible for Phase I biotransformation
of drugs and various xenobiotics in the human liver. Thus, it
is important to mention that the expression and function of
these gene families vary dramatically both inter-and intra-
individually, which defines unpredictable drug response.

CYP supergene family harbors a great number of single
nucleotide variants, which are an essential source of variation.
However, processes like inhibition or induction by drugs
and biological and physiological conditions may limit their
penetrance [3].
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Cytochrome P450 2B6 is one of the less-characterized human
isoforms. CYP2B6 gene has been located on chromosome
19q13.2 and is known for its participation in the metabolism of
many drugs such as isophamine, tamoxifen, ketamine, propofol,
imatinib, efavirenz and several environmental carcinogens
[1]. Initially, the lack of knowledge regarding substrates and
inhibitors held back the research of CYP2B6's phenotypic
characterization and pharmacogenetic effects. Currently, 40
alleles and more than 30 amino-acid altered single-nucleotide
polymorphisms are identified for the CYP2B6 gene, which
determinates its highly expressed nature. Moreover, it has been
reported that CYP2B6 demonstrates a possible significance in
clinical drug treatment. For instance, CYP2B6 allele 516G>T is
associated with greater plasma of exposure to efavirenz (EFV),
a non-nucleoside reverse transcriptase inhibitor drug used in
human immunodeficiency virus (HIV) treatment. CYP2B6 also
plays an important role in the metabolism of nevirapine (another
drug used in HIV treatment) [4,5].

Among gene polymorphisms, CYP2B6 ¢.516G>T is one of the
most common exonic alterations. CYP2B6*6 was documented
to have a relationship with different types of blood malignancy.
It has been studied in different populations, but ethnicity is a
crucial variable to account for interindividual variability.

Thus, this study was aimed to investigate the genotype
and allelic frequencies of G15631T SNP in an Azerbaijani
population, as the determination of SNP’s prevalence will be
useful in further pharmacogenetics research.

Materials and methods.

Subjects and DNA extraction

Our investigation included 100 individuals (68 females and
32 males) aged 15-81 years (mean: 36; standard deviation:
16), randomly selected from various regions of the country and
recruited from the Institute of Hematology and Transfusiology,
named after B. Eyvazov. The study was approved by the Ethics
Committee of the Institute of Hematology and Transfusiology,
named after B. Eyvazov, which complies with the Declaration
of Helsinki of 1964, as revised in 2013. The protocol of written
informed consent was obtained from all the patients involved in
the investigation.

The investigation consisted of individuals who belong to the
Azerbaijani ethnic group and have resided in Azerbaijan for
three consecutive generations. The subjects with a history or
evidence of hepatic or hematological abnormalities, hepatitis B
or C or HIV infection, or any other acute or chronic disorders
were not included.

Due to established inclusion criteria, our study involved
100 unrelated volunteers who were admitted to IHT between
February 2017 and December 2019.

Two milliliters' peripheral blood samples in EDTA tubes
were collected from the volunteer group. Genomic DNA was
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isolated using a DNA extraction kit, QIAGEN QIAamp DNA
Blood Mini kit (QIAGEN, Hilden, Germany), according to the
manufacturer's instructions. Genotyping was conducted at the
Institute of Genetic Resources of Azerbaijan National Academy
of Sciences. DNA quality and quantity were measured by
NanoDrop 2000c Spectrophotometers (Thermo Scientific).

Genotyping of CYP2B6 Polymorphisms

The PCR amplification for CYP2B6 was performed by using
the primer pair, forward 5’~-CTGTGTCCTTGACCTGCTGC-3’,
and reverse S5’TCCAGGAGCAGAATAGACATGAAG-3’.
The mixture consisted of 2.5 ul of 10x PCR buffer, 2.0 ul MgCl,,
0.25 ul dNTPs, 0.25 FIREPOL Taq Polymerase, 0.5 pl of each
primer, 16 pl deionized water and 3 pul DNA. The amplification
was initiated with denaturation at 95°C for 5 minutes, followed
by 35 cycles at 95°C for 30s, 56°C for 1 minute, 72°C for
2 minutes and a final extension step at 72°C for 5 min. The
product of amplification was analyzed on a 1.5% agarose gel at
110 V for 35 minutes.

The digestion of 2.5 pl of PCR products was carried with
0.5 units of restriction enzyme Bsrl (New England BioLabs,
BioLabs) for an hour at 65°C and the genotyped on a 3% agarose
gel. The homozygote wild-type variant (GG) was identified
by the presence of two bands on 518 bp and 60-bp fragments,
whereas the homozygote mutant variant (TT) produced a band
at 578-bp, and heterozygote (GT) revealed three bands at 578,
518, and 60 bp (Figure 1).

Figure.1. Gel electrophoresis for CYP2B6*6 (digestion enzyme
Bsrl). Lane 5 contains a 100-bp ladder. Lanes 2 to 4 and 8 indicate a
homozygous wild-type variants (GG). Lanes 1 and 6 show a homozygous
mutant individual (TT). Lane 7 demonstrates heterozygous genotype (GT).

Sequencing

Following genotyping, 10% of all samples from each different
genotype were randomly selected for confirmation sequencing.
The PCR products were purified by using a QIAquick PCR
and then sent to INTERGEN Laboratory (Ankara, Turkey) for
confirmation via next-generation sequencing.

Statistical Analysis

The chi-square test (¥*) was applied in order to compare
the frequencies of polymorphic genotypes and alleles. The
deviations from the Hardy-Weinberg equilibrium for allele and
genotype frequencies for the different SNPs were assessed by
Fisher’s Exact Test.
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All the statistical tests were two-sided; the level of significance
was taken as p<0.05.

Statistical analysis was carried out using the SPSS package
(ver. 22, SPSS, Chicago, IL).

Results.

The experiment involved DNA samples of one hundred healthy
Azerbaijani volunteers. Genotype and allelic frequencies of
CYP2B6*6 polymorphism were identified using the PCR-RFLP
technique. The frequency of the *6 allele was 0.275, with the
*] allele frequency being 0.725. The frequency of the wildtype
homozygote (CYP2B6*1/*I), heterozygote (CYP2B6*1/*6)
and mutant homozygote (CYP2B6*6/*6) genotypes were 0.55,
0.35, 0.1, respectively. The given values conformed well with
Hardy-Weinberg equilibrium predictions.

The data of comparison of the allelic and genotype frequencies
between the Azerbaijani population and other reported ethnic
populations are shown in the Table 1.

Table 1. Chi-square test and P-values of differences in allelic
frequencies between Azerbaijani and various ethnic groups.

Azerbaijani
Population

Chi-square test (y*)  P-value
Turkish 71.443 <0.01
British 46.496 <0.01
Spanish 27.352 <0.01
Canadian 62.069 <0.01
Japanese 22.792 <0.01
Han Chinese 51.637 <0.01
Southern Chinese 53.627 <0.01
Korean 23.466 <0.01
African 23.378 <0.01

The allelic frequency of CYP2B6*6 in the Azerbaijani
population (27.5%) was relatively similar to Caucasian
populations including British (28.1%) [6] (¥*=46.496, P<0.01),
Spanish (26.5%) [7] (x*=27.352, P<0.01), Turkish (28%) [8]
(x*=71.443, P<0.01), and Canadian (25,4%) [9] (¥*=62.069,
P<0.01), however, significantly higher than Asian populations,
namely Japanese (14,4%), (¥*=22.792, P<0.01), Korean
(15,2%) (¥*=23.466, P<0.01) [4], Han Chinese (21%) [10]
(x>=51.637, P<0.01), excluding Southern Chinese (34%) [5]
(x*=53.627, P<0.01), and notably lower than African (42%)
[11] (*=26.378, P<0.01). All the differences were found
to be statistically significant. Correspondingly, CYP2B6*6
mutant homozygote and heterozygote genotype frequencies
were relatively similar to British (}*=3.673, P=0.016), Turkish
(x*=0.292, P=0.476), Japanese (¥*=3.399, P=0.065) and Korean
(x>=1.910, P=0.165) populations, but significantly lower than in
Africans (¥*=0.302, P=0.566). Interestingly, the comparison of
the prevalence of heterozygous and mutant homozygous alleles
between the Azerbaijani and Spanish populations revealed a
variance (y*>=0.230, P=0.647). Namely, heterozygous genotype
was significantly higher whereas mutant homozygous notably
lower than in Azerbaijani population. No significant difference
was found between results for this investigation and Asian,
Caucasian or African populations, except for British (Table 2).
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Table 2. CYP2B6 SNPs frequencies (%) observed in this study and
comparison with other populations.

Population Allele frequency

N CYP2B6*6
Turkish 344 0.253
British 270 0.281
Spanish 200 0.265
Canadian 354 0.254
Japanese 90 0.144
Han Chinese 386 0.21
Southern Chinese 1014 0.345
Korean 92 0.152
African 82 0.488
Discussion.

Although CYP2B6 belongs to the poorly characterized
enzymes, it is already known for over 40 highly polymorphic
alleles, which makes it clinically important as alterations
in CYP2B6 activity affect drug pharmacokinetics, toxicity
and response [4]. As the interest towards Cytochrome P450
2B6 grows, it provokes investigations that rapidly broaden
the list of known substrates. Namely, anti-cancer agents like
cyclophosphamide and ifosfamide or the antiretrovirals like
efavirenz and nevirapine. Also, it is worth noting narcotics,
including propofol and ketamine, and a list of the antidepressants
like bupropion or sertraline. Along with playing a vital role in
a number of drug metabolism, it is also metabolizing some
endogenous molecules such as testosterone, procarcinogens and
recreational drugs [12,13]. Nevertheless, there is a lack of data
related to the effects of SNPs of CYP2B6 on enzymatic activity
or comparisons among reported allelic variants. Thus, CYP2B6
allele prevalence data is of great interest among different ethnic
populations, especially in those in which CYP2B6 plays a
significant role in drug metabolism [8].

Available data across populations demonstrate a considerable
ethnic variation in the prevalence of CYP2B6 variant alleles.
CYP2B6*6 allele, which is defined by two SNPs (516G>T,
785A>G@), was reported in Caucasians, with relatively similar
frequencies from 25 to 28%, and in Africans, namely in West
Africans and Ghanaians with frequencies of 42% and 48%,
respectively; however, data varies significantly among Asian
populations from 14 to 34% [5]. It is important to note that,
CYP2B6*6 allele is present in the Azerbaijani population with a
frequency of 0.275, which despite the small size of the cohort,
corresponds with previously collected frequencies in Turkish,
British, Spanish, and Canadian populations.

For comparison, CYP2B6*6 was less common in Asians but
more frequent in Africans.

The association of CYP2B6 alterations with disruptions in
the biotransformation of therapeutically important drugs are
gaining evidence in many ethnically diverse populations. There
are several studies to show relevance for drug therapy with
CYP2B6 substrates. Namely, an in vitro study of the impact
of 516G>T on expression and function in the human liver
showed that the given SNP influences enzyme expression levels
and activity [14]. In addition, CYP2B6 is known as a strong
predictor of high systemic exposure to efavirenz (EFV) in
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HIV-infected patients. A recent investigation of the association
between plasma EFV levels and allele CYP2B6*6 showed that
516G>T correlates with greater plasma EFV exposure during
the first 24 weeks of antiretroviral therapy and an increase
in central nervous system side effects, especially during the
first week. In addition, the mean plasma EFV concentrations
of patients with CYP2B6 *6/*6 genotype (516TT genotype
together with 785GG genotype) were significantly higher than
those of patients with *6 heterozygous genotypes and non-
*6 alleles [15]. Another example of antiretroviral therapy for
HIV patients is nevirapine (NVP), which treatment response
has associations with the CYP2B6 genotype [16,17]. Namely,
516G>T is reported to influence patient exposure to NVP
[18,19]. An investigation of bupropion (an approved therapy of
nicotine dependence) exposure and CYP2B6 demonstrated that
although the presence of the CYP2B6*6 allele appeared to have
no significant effect on bupropion exposure, hydroxylation of
both enantiomers was higher in patients carrying CYP2B6*6/*1.
However, contradictory results have been reported on metabolic
activation of the prodrug cyclophosphamide in hepatic
microsomes from CYP2B6*6 carriers; nevertheless, lower
4-hydroxy-cyclophosphamide production and poor treatment
response to cyclophosphamide was observed in patients with
CYP2B6*6 allele than in CYP2B6*1 carriers [20]. In addition,
it is interesting to mention the catalytic activity of CYP2B6
variants, which causes interindividual varieties in the hepatic
metabolism of certain drugs. Namely, the presence of the
CYP2B6%6 allele decreased hepatic clearance of ketamine up to
89% in liver microsomes and 55% in c-DNA-expressed in vitro
proteins [12].

Another study of ketamine clearance demonstrated that the
CYP2B6*1/*] genotype confers a 6-fold higher clearance of
both enantiomers of ketamine compared to the CYP2B6*6/*6
genotype [14].

Our findings revealed allele and genotype frequencies of highly
polymorphic CYP2B6, demonstrating the necessity for further
research within the Azerbaijani population in larger cohorts as
these variants may significantly affect the pharmacokinetics and
pharmacodynamics properties of a number of drugs.

To our knowledge, this is the first investigation to document the
frequencies of CYP2B6*/6 alleles in the Azerbaijani population.
The results of this study suggest that genetic polymorphisms in
the CYP2B6 gene are abundantly present among Azerbaijani
individuals.

Conclusions.

In conclusion, our findings aim to contribute to a better
understanding of the ethnic differences in CYP2B6 genotypes.
Also, it shows that pharmacogenetic testing of drug metabolizing
CYP enzymes may lead to improvement and optimization of
personalized drug therapy in Azerbaijan.

REFERENCES

1. Zanger U, Klein K. Pharmacogenetics of cytochrome P450
2B6 (CYP2B6): advances on polymorphisms, mechanisms, and
clinical relevance. Front Gen. 2013;4.

92



2. Nebert D, Wikvall K, Miller W. Human cytochromes P450
in health and disease. Philos Trans R Soc Lond B Biol Sci.
2013;368:20120431.

3. Zhou Y, Ingelman-Sundberg M, Lauschke V. Worldwide
Distribution of Cytochrome P450 Alleles: A Meta-analysis of
Population-scale Sequencing Projects. Clin Pharmacol&amp;
Therapeut. 2017;102:688-700.

4. Klein K, Lang T, Saussele T, et al. Genetic variability of
CYP2B6 in populations of African and Asian origin: allele
frequencies, novel functional variants, and possible implications
for anti-HIV therapy with efavirenz. Pharmacogenet Genomics.
2005;15:861-873.

5. Xu B. Genetic variability of CYP2B6 polymorphisms in
four southern Chinese populations. World J Gastroenterol.
2007;13:2100.

6. Jacob R, Johnstone E, Neville M, et al. Identification of
CYP2B6 Sequence Variants by Use of Multiplex PCR with
Allele-Specific Genotyping. Clin Chem. 2004;50:1372-1377.

7. Rodriguez-Novoa S, Barreiro P, Rendon A, et al. Influence of
516G&gt; T Polymorphisms at the Gene Encoding the CYP450-
2B6 Isoenzyme on Efavirenz Plasma Concentrations in HIV-
Infected Subjects. Clin Infect Dis. 2005;40:1358-1361.

8. Yuce-Artun N, Baskak B, Ozel-Kizil E, et al. Influence
of CYP2B6 and CYP2CI19 polymorphisms on sertraline
metabolism in major depression patients. Int J Clin Pharm.
2016;38:388-394.

9. Haas D, Smeaton L, Shafer R, et al. Pharmacogenetics of
Long-Term Responses to Antiretroviral Regimens Containing
Efavirenz and/or Nelfinavir: An Adult AIDS Clinical Trials
Group Study. J Infect Dis. 2005;192:1931-1942.

10. Guan S, Huang M, Chan E, et al. Genetic polymorphisms of
cytochrome P450 2B6 gene in Han Chinese. Eur Journal Pharm
Sci. 2006;29:14-21.

11. Mehlotra R, Bockarie M, Zimmerman P. CYP2B6
983T&gt;C polymorphism is prevalent in West Africa but
absent in Papua New Guinea: implications for HIV/AIDS
treatment. Br J of Clin Pharmacol. 2007;64:391-395.

12. Wang H, Tompkins L. CYP2B6: New Insights into a
Historically Overlooked Cytochrome P450 Isozyme. Curr Drug
Metab. 2008;9:598-610.

13. Lang T, Klein K, Fischer J, et al. Extensive genetic
polymorphism in the human CYP2B6 gene with impact on
expression and function in human liver. Pharmacogenetics and
Genomics. 2001;11:399-415.

14. Li Y, Coller JK, Hutchinson MR, et al. The CYP2B6* 6
allele significantly alters the N-demethylation of ketamine
enantiomers in vitro. Drug Metab Dispos. 2013;41:1264-1272.

15. Tsuchiya K, Gatanaga H, Tachikawa N, et al. Homozygous
CYP2B6*6 (Q172H and K262R) correlates with high plasma
efavirenz concentrations in HIV-1 patients treated with
standard efavirenz-containing regimens. Biochem Biophys Res
Commun. 2004;319:1322-1326.

16. Rajman I, Knapp L, Morgan T, et al. African Genetic
Diversity: Implications for Cytochrome P450-mediated Drug
Metabolism and Drug Development. EbioMed. 2017;17:67-74.

93

17. Yoon H, Cho Y, Yee J, et al. Effects of CYP2B6
polymorphisms on plasma nevirapine concentrations: a
systematic review and meta-analysis. Sci Rep. 2020;10.

18. Giacomelli A, Riva A, Falvella FS, et al. Clinical and
genetic factors associated with increased risk of severe liver
toxicity in a monocentric cohort of HIV positive patients
receiving nevirapine-based antiretroviral therapy. BMC Infect
Dis. 2018;18:1-8.

19. Mhandire D, Lacerda M, Castel S, et al. Effects of
CYP2B6 and CYP1A2 genetic variation on nevirapine plasma
concentration and pharmacodynamics as measured by CD4 cell
count in Zimbabwean HIV-infected patients. OMICS: J Integr
Bio. 2015;19:553-562.

20. Mango K, Kiss A, Fekete F, et al. CYP2BG6 allelic variants
and non-genetic factors influence CYP2B6 enzyme function.
Scientific Reports. 2022;12.

Iens nccnemoBaHM A

Hecmotps Ha T0, uTo muToxpom P450 2B6 sBusercss omgHO
13 MEHee M3YYCHHBIX M30()OpM HYeJIOBeKa, OH YK€ M3BECTEH
CBOMM y4YaCTHEM B MeTaboIn3Me MHOTHX MEINKaMEHTOB WU
Jake HEeCKOJIbKUX KaHIeporeHoB. OH OBUT M3ydeH B Pa3HBIX
TIOTYJIANUSAX, OAHAKO dTHHYECKAs MPUHAICKHOCTD SBISACTCS
BAXHOM NEpPEMEHHOM M ydeTa MEKUHIUBUAYAIbHOU
M3MeHYNBOCTH. JlaHHOE WCclenoBaHne OBIIO HAMpPaBICHO
Ha WM3Y4YCHHE YacTOT TEHOTHIIA W ajulelied moiamMopduima
mutoxpoma CYP2B6 516G>T B A3zepOaiimxaHcKon
TIOTYJIANIAY, TIOCKOJBKY OMNpEIeNICHHE PaclpOCTPaHEHHOCTH
JAHHOW TOYEYHOM MyTallMM MOXXET IPHUHECTH BKJIax B
JanmpHeWmme — ¢apMakOTeHEeTHYeCKHe  WCCICJOBAaHUS U
ONTUMU3ALIIO [IEPCOHATN3UPOBAHHOMN JIEKapCTBEHHON
Tepanuu B AzepOaiimkane.

MaTepmamﬂ N ME€TOAbI

Wnentudukaimio yactotr amwieneii u renotuno CYP2B6*6
y 100 1oOpoBOJIBIIEB MPOBOJIWIN C HCIOJIB30BAHUEM METOAA
MOJMMEPA3HON  LEMHOW  peaKlHUU-TIONUMOpPHU3Ma  JITTHHBI
pecrpukionabix ¢parmenro ([TLP-TIAP®). Ilomy4enusie
pe3ysbTaThl OBUTM MOJTBEP)KACHBI CEKBEHHPOBAHHEM HOBOTO
TTOKOJICHHSI.

PesynbraThl

Yacrora amiens *6 cocrapmia 0,275, wacrota amtens *1 —
0,725. Yacrora renorunoB CYP2B6*1/*1, CYP2B6*1/*6 u
CYP2B6*6/*6 cocrapnaer 0,55, 0,35, 0,1 cOOTBETCTBEHHO.

3akmoueHne

OTO mepBoe HCCIeNOBaHHE, B KOTOPOM IPEICTaBISIOTCS
gactotel  amneneii  CYP2B6*/6 B AsepOaiimkaHCKOU
MOMYJISIIMK. Pe3ynbTarel 3TOT0 3KCHEPUMEHTa [0Ka3bIBAIOT,
YTO reHeTryecKue moaumopdusmsl B reae CYP2B6 B nzo0umnn
MPUCYTCTBYIOT CpeH a3epOaiinKaHIeB.

Kurouesbie cioBa: [{uroxpom P450, CYP2B6, ITIP-IT/IPD,
Azepbaitmkan
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