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AHHOTAIIUA

Beenenue. OiyBOKCAMUH UCIOJIB3YeTCH IJIA JIeUeHUs NAIUEHTOB C IeIIPECCUBHBIMU PacCTPOHCTBaMU, KOMOP-
OGUIHBIMU C AJIKOTOJIM3MOM, IPUYUEM HeMastasi 0J1s MAIleHTOB JAaHHOU TPYIIIBI He OTBEYAET IOJKHBIM 00pa3oM Ha Tepa-
IIHI0, Y MHOTUX OTMEYAeTCs pa3BUTHE JJ0303aBUCHMbBIX HeKeJlaTeIbHBIX JIEKapPCTBEHHBIX PeakIuii. B panee npoBoiuMBbIX
HCCIIeIOBAHUSAX ITOKA3aHO, YTO B buoTpancdopmaiuu ryBokcamuHa npuHuMaet yuactue CYP3A, aKTHBHOCTh KOTOPOTO
BO MHOT'OM 3aBUCHUT OT IIOJIUMOP(}HU3Ma KOAUPYIOLIETO €T0 FeHa.

Ilens. Usyuuts BrusHue aktuBHOCTH CYP3A Ha mpoduis adbdekTrBHOCTH U 6e30macHOCTH (PIyBOKCAMUHA Y Ia-
[IMEHTOB C PACCTPOHCTBAMH JIETIPECCUBHOTO CIEKTPA, KOMOPOUIHBIMHE € aJIKOTOJIBHON 3aBUCHMOCTBIO.

MaTepuansl U MeTOZBI. Buccie0BaHIN IPUHIMAJIO yIacTHE 96 MY>KIHH C JIETIPECCUBHBIMY PACCTPOHCTBA-
MU, KOMOPOUZIHBIMH € aJIKOTOJIBHOM 3aBUCHMOCTBIO (CpeJHUI BO3pacT — 39.9 + 15.4 T.). Jlis JledeHus TpuMeHsIn (iiy-
BOKCAMUH B 7103€ 125.0 + 50.3 Mr/cyT. IIpoduiib 3 deKTUBHOCTH OLIEHUBAIN C TIOMOIIBIO BAJIMTU3UPOBAHHBIX IICUXOMe-
TPUYECKUX K, TPOGUIb 6€30IaCHOCTh TEPAITUK — IIPU IOMOIIY MEXK/IYHAPOIHOHN BAIMIU3UPOBAHHOH IIIKAJIBI OL[€H-
KU BbIpaKeHHOCTH 1106049HOTO JiericTBrus UKU. 'eHOTUIIMPOBAaHME TTPOBOUIOCHh METO/IOM IIOJIMMEPA3HOU IEITHOUM peak-
U B PEKUMeE peasibHOTO BpeMeHU. AKTUBHOCTh CYP3A olleHUBaIM METOIOM BBICOKO3((HEKTUBHOM JKUIKOCTHON XpO-
MaTorpaduu 1o OTHOIIEHUIO KOHIEHTPAIIUH SH/IOTEHHOT0 cyOcTpara U ero Metabosinuta B Moue (6[-ruapoKCUKOPTH30.1/
KOPTH30J).

PesynbpTaThl. BXoze npoBeseHHOTO aHAIN3A He ObUIN ITOJIyY€eHbI CTATUCTUYECKY 3HAUUMBbIe Pe3y/IbTaThl B IIOKA-
3aTesisx olleHKu abdexTuBHOCTH (6asThI M0 T1Kase HAMD k KoHITy Kypca Tepanuu: reHotutt GG — 4.0 6awa [2.0; 8.0],
resotunn GA — 3.0 6ayuia [1.0; 5.0], p > 0.999) u 6e3onacHoctu (Gasuiel o mkaae UKU: renotun GG — 3.0 Gasuia
[1.0; 5.0], reHoTUn GA — 4.0 6asia [3.0; 4.0], p > 0.999).
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3akaoueHUe. BuccIe[0BaHNH, TPOBEIEHHOM B TPYIIIIE U3 96 MAI[UEHTOB C IEIPECCUBHBIMU PACCTPOUCTBAMHU,
KOMOPOUAHBIMH C 2JTKOTOJIN3MOM, OBLUIO MTPOJIEMOHCTPUPOBAHO OTCYTCTBHE BIMSHUSA akTHBHOCTH CYP3A Ha nokazarenu
KJIUHUYeCcKoU 3(pdeKTUBHOCTH U 6e3011acHOCTH (BJIyBOKCAMHUHA.

Knaroueswte crosa: diysokcamuH, CYP3A, bapmakorenerrka, 6uorpancdopManys, IepCOHAIN3UPOBAHHAA MEIUIN-
Ha, JlelIpecCUBHBIE PACCTPOUCTBA, AJIKOT0JIbHAA 3aBUCUMOCTD.

ABSTRACT

Introduction. Fluvoxamine is used for treatment of patients with depressive disorders comorbid with alcohol
use disorder while a considerable part of this group does not properly respond to therapy, the development of dose-de-
pendent adverse drug effects is noted in many patients. In early studies it was shown that CYP3A is involved in biotrans-
formation of fluvoxamine the activity of which depends in large part on the encoding gene polymorphism.

Aim of the Research. To study CYP3A activity influence on the efficacy and safety profile of fluvoxamine in
patients with comorbid depressive disorders and alcohol addiction.

Materials and Methods. 96 males with depressive disorders comorbid with alcohol use disorder took part
in the study (average age — 39.9 + 15.4 years). Fluvoxamine at a dose of 125.0 + 50.3 mg a day was used for treatment. The
efficacy profile was estimated by means of the validated psychometric scales, and the therapy safety profile — by means
of the UKU side effects rating scale. Genetic typing was performed by the method of real time PCR . CYP3A activity was
estimated by high performance liquid chromatography based on the ratio of endogenous substrate and its metabolite
concentrations in urine (6-hydroxycortisol/cortisol).

Results and Discussion. In the course of the analysis no statistically significant results were obtained in
terms of the effectiveness assessment (scores on the HAMD scale by the end of therapy: genotype GG — 4.0 scores [2.0;
8.0], genotype GA — 3.0 scores [1.0; 5.0], p > 0.999) and safety assessment (scores on the UKU scale: genotype GG — 3.0

scores [1.0; 5.0], genotype GA — 4.0 scores [3.0; 4.0], p > 0.999).
Conclusion. In a study conducted in a group of 96 patients with depressive disorders comorbid with alcohol
addiction the absence of influence of CYP3A activity on the parameters of clinical efficacy and safety of fluvoxamine was

demonstrated.

Keywords: fluvoxamine, CYP3A, pharmacogenetics, biotransformation, personalized medicine, depressive disorders,

alcohol use disorder.

BBEJAEHUE

JleripeccUBHBIE PACCTPOUCTBA SBJISIOTCS OHU-
MU 13 HanbOoJIee YacTO BCTPEUAIOIIUXCS KOMOPOHU/I-
HBIX PACCTPOUCTB y MAIIUEHTOB C aJIKOTOJIBHOU 3a-
BHUCHUMOCTBIO [1]. AHTHUENpPECCAaHThl MPUMEHSIOT-
¢l JIJ1s1 JIEYeHU I TTAIUEHTOB C JIENTPECCUBHBIMU pac-
crpoiictBamu [2]. [IpencTaBuTEIEM JAHHOU TPYTIIIHI
saBisieTcs GyBokcaMuH [2]. B To ke Bpemsi, HeCMO-
Tpsl HA TO, YTO CEJIEKTHBHbIE WHTHOUTOPHI 0Opart-
HOTO 3axXBaTa CEPOTOHHHA BHECEHBI B PEKOMEHa-
WU TI0 TEPAIIUH PACCTPONCTB JIETTPECCUBHOTO CIIEK-
Tpa, YUCJI0 PE3UCTEHTHBIX MAIIUEHTOB U IMAIIEHTOB
C 710303aBUCUMbBIMH HEXKEJIATEIbHBIMU PEeaKIAIMU
MIPOIOJI?KAET OCTABATHCS BBICOKUM [ 3].

Nzodepment CYP3A4 npuHUMaeT yyactue B
MeTaboJIM3Me MHOTHUX JIEKAPCTB, UCIIOJIb3YEMBIX B
Tepamnuy MalnueHTOB ¢ JePECCUBHBIMH PAaCCTPO-
ctBamu [4]. [Ipu aTom reH, kogupyoimuii CYP3A4,
00J1aziaeT BEICOKOH CTeNeHbIo oJTMMOpdu3Ma, 4To
MOKET IPUBOJAUTD K U3MEHEHUIO aKTUBHOCTH U30-
depmenToB mojicemerictrea CYP3A [5]. 3meHne-
HHUe aKTUBHOCTH BJIMSET HA CKOPOCTH MeTaboJIu3-
Ma KCEHOOHWOTHKOB, B TOM YHCJIE JIEKAaPCTBEHHBIX
cpencts (JIC) — cybeTpaToB, 4TO, B CBOIO OUYEPE/TD,
oTpakaercs Ha UX 3G PEKTUBHOCTU U 6€301acCHO-
cru [6].

INTRODUCTION

Depressive disorders are one of the mostly en-
countered comorbid conditions in alcohol addicted
patients [1]. Antidepressants are used to treat pa-
tients with depressive disorders [2]. A representa-
tive of this group is fluvoxamine [2]. At the same
time, while despite the fact that selective serotonin
reuptake inhibitors are listed in guidelines for the
therapy of depressive disorders, the number of re-
sistant patients and the patients with dose-depen-
dent adverse effects remains high [3].

Isoenzyme CYP3A4 takes part in metabolism
of many drugs used for therapy of patients with
depressive disorders [4]. Meanwhile, the gene en-
coding CYP3A4 has a high degree of polymorphism
which can lead to a change in the activity of isoen-
zymes of CYP3A subfamily [5]. The activity change
influences the xenobiotics metabolism rate includ-
ing medicines (Ms) — substrates, which, in turn, af-
fects their efficacy and safety [6].

Depending on the metabolic rate, 4 groups of
metabolizers are distinguished: “prevailing” (ex-
tensive metabolizers) — with normal metabolic
rate; “slow” (poor metabolizers) — with mutations
in CYP3A4 gene resulting in a significant decrease
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B 3aBHCUMOCTH OT CKOPOCTU MeTaboIM3Ma BhI-
JIEJISIOT 4 TPYIIIBI META00IU3aTOPOB: «PaCIpoOCTpa-
HeHHbIe» (extensive metabolizers) — ¢ HOpMaJIb-
HOH CKOPOCTBIO MeTaboyin3Ma; «MeJJIeHHbIe» (poor
metabolizers) — ¢ myranuamu B reae CYP3A4, npu-
BOJIAIIME K 3HAUNTETHBHOMY CHHUKEHUIO aKTUBHOCTH
KOZIIpyeMOro 6esika U 3aMeIJIeHUI0 CKOPOCTH OUo-
TpaHchOpMaIUH JIEKAPCTB-CYyOCTPATOB, YTO MOKET
VBEJINUYUBATh PUCK Pa3BUTHS HEXKEJIaTeJIbHBIX pe-
akiuit Tuna A; «mpomexkyTouHbie» (intermediate
metabolizers) — ¢ MyTaIrusMH TOJIBKO B OJTHOH U3 T'0O-
MOJIOTHYHBIX XPOMOCOM, UTO CHHKAET aKTUBHOCTH
CYP3A, HO He HACTOJIbKO BBIPAKEHO, KAK Y MeJ[JIEH-
HBIX MeTaboJIu3aToOpOB; «yabTpabbicTphie» (ultra-
rapid metabolizers) — ¢ reHeTUYECKY JIETEPMUHUPO-
BaHHOU BBICOKOH akTUBHOCTHIO CYP3A, 06ycyioBIN-
BaloIel yckopenue saiaumuHanuu JIC-cyberparos u
CHIKEHHE TepaNeBTHYECKON 3 HEKTUBHOCTH [7].

IIEJIb UCCJEJOBAHUS

Ouenuts BausaHue akTuBHOCcTH CYP3A Ha nipo-
dunp sddexTrBHOCTH U Ge30macHOCTH (HIIyBOKCA-
MMHA y NMAIUeHTOB C PACCTPOHCTBAMU JEIPECCUB-
HOTO CIIEKTPa, KOMOPOUIHBIMHU C AJIKOTOJIBHOU 3a-
BUCUMOCTBIO.

MATEPHAJIBI 1 METO/ABbI

Kaunuveckas xapaxmepucmuka ucnuimyembix.
B uccirezioBaHUM MPUHSINA ydyacTre 96 HalHeHTOB
MY?KCKOTO 110J1a (CpeZIHUH BO3pacT — 39.95 + 15.4 T.).
Kputepuu BK/IOUEHUSA B HCCIIEIOBAHHE: YCTAHOB-
JIEHHBIH MArHO3 JEMPECCUBHOTO 3Mu307Aa (Koz 1o
MKB-10 — F32), a Tak:ke Hajauuue KOMOPOUTHOTO
[ICUXUYECKOTO MJIM MMOBEAEHYECKOIO PACCTPOMCTRA,
BBI3BAHHOT'O YTOTPeOJIeHHEeM ajKoroys (KOxm IIo
MKB-10 — F.10.2.); Hainuue IOAIIUCAHHOTO HHDOP-
MHPOBAHHOTO COTJIACHS; Tepanus (GpIyBOKCAMUHOM
(125.0 + 50.3 MT/CyT), IVTUTETHLHOCTHIO 16 AHEH. Kpu-
TEPUU UCKJIIOUEHUS: HAJTUUHE APYTUX ICUXUIECKHUX
PacCTPOMCTB, a TAKIKE BhIPAKEHHBIX COMATHUECKHUX
paccTpOUCTB (3a HMCKJIIOUEHUWEM AaJIKOTOJIBHOTO Te-
IaTUTa U TOKCHYECKOH 3HIedasonaTnu); mpume-
HEHUe B TepalllM HWHBIX IICUXOTPOITHBIX IIpernapa-
TOB; KJIUPEHC KpeaTHHUHA < 50 MJI/MUH, KOHIIeH-
Tpalys KpeaTUHWHA B IJIa3Me KPOBH > 1.5 MTI/IJ
(133 MKMOJIB/JT); Macca TeJsia MeHee 60 KT uiiu 0oJiee
100 KT; BO3pacT 75 JieT u 60Jiee; HaJIn4yue IMPOTUBO-
MMOKa3aHUH K Ha3HauUeHUuI0 (PIyBOKCaMUHA.

Ouenka sagpgpexmusHocmu u 6ezonacHocmu me-
panuu @paysoxcamurom. IIpodunb s3ddexTUBHO-
ctu GJIYBOKCAMUHA OIEHUBAJIM C TOMOIIBIO MEXK-
JIYHAPOAHBIX IICUXOMETPUYECKUX IIKax: IleH-
CUJIBBAHCKOU IITKAJIbI MATOJIOTUYECKOTO BJIEUEHUS
(Pennsylvania Alcohol Craving Scale — PACS) [8],
BusyasibHO-aHAJIOTOBOM IIIKAJIBI OIEHKH BJede-

in the encoded protein activity and decelerate bio-
transformation of medicines-substrates which can
increase the risk of type A adverse reactions; “inter-
mediate” (intermediate metabolizers) — with muta-
tions only in one of the homologous chromosomes
which reduces the CYP3A activity but not so appar-
ently as in poor metabolizers; “ultra-rapid metabo-
lizers” — with genetically determined high CYP3A
activity causing the acceleration of eliminating Ms-
substrates and decrease in therapeutic efficacy [7].

AIM OF THE RESEARCH

To estimate the CYP3A activity influence on
the fluvoxamine efficacy and safety profile in pa-
tients with depressive disorders with comorbid al-
cohol dependence.

MATERIALS AND METHODS

Clinical characteristics of the subjects.
96 males took part in the study (average age —
39.9 + 15.4 years). Criteria for inclusion in the study
were as follows: diagnosed depressive episode
(ICD-10 code — F32), also the presence of comorbid
psychotic or behavioral disorder caused by alcohol
consumption (ICD-10 code — F.10.2.); availabil-
ity of the signed informative consent; fluvoxamine
therapy (125.0 + 50.3 mg a day) for 16 days. The
criteria for exclusion were as follows: presence of
other psychotic disorders, also apparent somatic
disorders (except for alcoholic hepatitis and toxic
encephalopathy); administration of other psycho-
tropic drugs during therapy; creatinine clearance
< 50 ml/min, creatinine concentration in blood
plasma > 1.5 mg/dl (133 umol/l); body mass less
than 60 kg or more than 100 kg; age 75 years and
more; presence of contraindications for fluvo-
xamine administration.

The evaluation of the efficacy and safety of
fluvoxamine therapy. The profile of fluvoxamine
efficacy was estimated by means of international
psychometric scales: Pennsylvania Alcohol Crav-
ing Scale — PACS [8], Visual Analogue Scale (VAS)
for alcohol craving, Clinical Global Impressions
Scale — CGI [9], Hospital Anxiety and Depression
Scale — HADS [10], the Hamilton Rating Scale for
Depression (HamD) [11]. The safety profile was es-
timated by means of the UKU Side Effect Rating
Scale (UKU) [12]. The examination of patients was
performed on the 1%, 9™ and 16" days of therapy
that included fluvoxamine.

Genetic typing. To perform the genetic typing
the venous blood samples were collected in vacuum
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HuA K ankoroio (BAIID), IIkassl 0OILIEro KJIMHU-
yeckoro BrevarieHus (Clinical Global Impressions
Scale — CGI) [9], TocnmuTaAbHOM IIKAJIBl TPEBO-
ru u jenpeccun (Hospital Anxiety and Depression
Scale — HADS) [10], Ikaner genpeccun Famusib-
toHa (HamD) [11]. IIpoduis Ge3omacHOCTH ompese-
JISLJIA C TIOMOIIBIO IIIKAJIBI OLIEHKU BBIPAKEHHOCTH
mobounoro gedictBus JIC (UKU Side Effect Rating
Scale — UKU) [12]. UccenoBaHue AaueHTOB IPO-
BOJIMJIN HA 1-U, Q-1 U 16-1 JIeHb TepaIny, BKIIFOUaB-
el GJIyBOKCAMHUH.

T'enomunuposaHue. [Insa mpoBefeHUSA T€HOTU-
MUPOBAHUS KCIOJIb30BAJH BEHO3HYI KPOBb, CO-
OpaHHYI0 Ha 16-€ CYTKH IIOCJIe Hadajia IpuMe-
HeHUsT (JIYBOKCAMHHA B BaKyyMHBbIE MPOOUPKU
VACUETTE® (Greiner Bio-One, ABerpusi). s omrpe-
JleJIeHU s OTHOHYKJIEOTH/THBIX T€HETUYECKUX TIOJIHU-
MopdusmoB (SNP’s) 99366316G>A rena CYP3A4
(rs35599367) npumeHnsiicsa meton I[P B peasibHOM
Bpemenn Ha JIHK-ammiudukaropax DTlite xom-
mauun «JIHK-Texnosnorus» (Poccust) u Real-Time
CFX96 Touch ¢ ITO CFX Manager xommnanuu Bio-
Rad (CIIA) ¢ ma6opamu «SNP-Cxpun» 3A0 «Cun-
tos1» (Poccusi). B kaxmpom Habope «SNP-Ckpun» uc-
[I0JIb30BAJIOCH JIBA AJLJIEJIb-CHEIUMUUHBIX 30H/A,
KOTOPBIE IT03BOJIAJIN Pa3/IeJIbHO ONPEEIATh CPasy
JIBa aJLJIeJIs UCCIJIEyeMOTO MOIUMOpdU3Ma Ha JIBYX
KaHaJsax GayopecleHIui.

®eHomunuposarue. AxktuBHocTh CYP3A orieHu-
BaJI1 METOAOM BBICOKOI(PDEKTUBHON KUJKOCTHOU
xpomarorpaduu ¢ Macc-CIIEKTPOMETPUEH 10 OTHO-
IIEHUI0 KOHIIEHTPALIUH SHIOTEHHOTO CYyOCTpaTa 1 ero
MeTtabosiuTa B Moue (6-6eTa-TUIpOKCUKOPTHU30JI/KOP-
THU30JI) — OTHOIIEeHHe 6-6eTa-THPOKCUKOPTH30J1/
koptu30ii (63-I'K/K) [13—15]. Pe3ysibTarhl OlleHKH aK-
tuBHOCTU CYP3A npescTaBiieHbl B YCJIOBHBIX €JUHU-
ax.

JloxanvHolil smuueckuil komumem. Viccienosa-
HUe OBbLIO 0/T0OPEHO JIOKATHHBIM STUUYECKUM KOMHU-
TeToM PoCCHIICKON MEIUITMHCKOUN aKaIeMUH HEIpe-
PBIBHOTO IIpodeccHoHaIbHOrO 00pa3oBaHus MuH-
3apasa Poccun (mpoTokos N2 6 ot 16.05.2017).

Cmamucmuueckuil aHaU3 Pe3yJIbTATOB KCCIIe-
JIOBaHWA HPOBOJWJIA METOJAaMH HellapameTpuye-
CKOU CTATUCTHKU C TIOMOIIBI0 MTAKETa MTPUKJIATHBIX
nporpamm StatSoft Statistica 10.0 (Dell Statistica,
Tulsa, OK, the USA). IIpu Bb160pE MeTO/Ia YUUTHIBATIN
HOPMAJIBHOCTB pacIpeiesIeHUsI BBIOOPOK, KOTOPYIO
oneHuBanu ¢ nomoinpo W-tecra llanupo — Yui-
Ka. Paziuuusa cuuTany CTaTUCTUYECKU 3HAYUMbBIMU
pH P < 0.05 (I[P CTATHUCTUYECKON MOIIHOCTH CBBI-
mie 80 %). 111 cpaBHEHUS IByX BbIODOPOK HEITPEPHIB-
HbIX HE3aBHCUMBIX JIAHHBIX HCIIOJIb30BaIu U-TecT
ManHa — YWTHH, YYUTHIBAIOIIUN HEHOPMAaJIbHBIN

tubes VACUETTE® (Greiner Bio-One, Austria) on
the 16™ day after the start of fluvoxamine treatment.
To identify 99366316G>A single-nucleotide poly-
morphisms (SNP’s) of CYP3A4 (rs35599367) gene
the method of PCR in real time was applied on DTlite
DNA-amplifiers manufactured by DNA-Technology
(Russia) and CFX96 Touch Real-Time System with
CFX Manager software manufactured by Bio-Rad
Laboratories Inc. (the USA) with SNP-Screen kits by
Sintol (Russia). In each SNP-Screen Kkit, two allele-
specific probes were used, which allowed to sepa-
rately determine two alleles of the studied polymor-
phism at a time on two fluorescence channels.

Phenotyping. CYP3A activity was evaluated
by high performance liquid chromatography with
mass-spectrometry according to the concentration
ratio of endogenous substrate and its metabolite
in urine (6B-hydroxycortisol/cortisol) — the ratio
of 6B-hydroxycortisol/cortisol (63-HC/C) [13-15].
The results of the CYP3A activity assessment are
presented in arbitrary units (a.u.).

Local Ethics Committee. The research was ap-
proved by Local Ethics Committee of Russian Med-
ical Academy of Continuous Professional Education
(Moscow) (Protocol No. 6 of May 16, 2017).

Statistical analysis of the results was per-
formed by methods, of non-parametric statistics
using a package of application programs StatSoft
Statistica 10.0 (Dell Statistica, Tulsa, OK, the USA).
When choosing the method, we took into account
the normality of distribution of samplings estimat-
ed by means of Shapiro-Wilk’s W test. Differences
were considered statistically significant at p < 0.05
(at statistical power over 80%). To compare two
samplings of continuous independent evidence
Mann-Whitney U-test giving consideration the ir-
regular distribution of data was used with the fur-
ther correction of the value obtained by means of
the multiple comparison test. Several samplings of
continuous independent evidence were analyzed by
means of Kruskal-Wallis H-test. Correlation analy-
sis was carried out by means of non-parametric
Spearman test which takes into account the abnor-
mal distribution of samplings. The findings in our
research work are presented as medians and inter-
quartile range (Me [Q ; QS]), or, in case of normal
data distribution, as arithmetic mean and standard
deviation (Mean + SD).

RESULTS AND DISCUSSION

Based on the results of CYP3A4 genotyping
using 99366316G>A (rs35599367) polymorphic
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XapaKTep pacIpe/ieJIeHUs TaHHBIX, C JTaJIbHEHIIEH
KOPpEKI[Mell TOJyUYeHHBIX 3HAUYeHWH C ITOMOIIIBIO
MIPOIEAYPhl MHOKECTBEHHOTO cpaBHeHUs1. Heckosib-
KO BBIOOPOK JIAHHBIX HEITPEPHIBHOTO THIIA aHAIN3H-
poBasu ¢ nomoiibio H-tecta Kpackesna — Yosuuca.
KoppeAIuoHHbIi aHAI|U3 TPOBOUIICS C ITOMOIIBIO
HemapaMeTpuyeckoro tecta CupmMeHa, yYUThIBaO-
II[Er0 HEHOPMAJIBHBIHM XapaKTepP paclpe/ie/IeHusI Bbl-
6opok. JlaHHbIe B paboTe TIpe/ICTABIEHBI B BUJIE Me-
JIMaHbl ¥ MHTEPKBAPTUJIbHOTO pasmaxa (Me [Q ; QS])
160, B cilyyae HOpMaJIbHOT'O XapaKTepa UX pacipe-
JleJIeHUsl, — B BUJIE CPEIHEr0 apu(pPMeTHIYECKOTO U
CTaHIApPTHOTO OTKJIOHeHUs (Mean + SD).

PE3YJIDBTATBI N OBCYXKJIEHUE

Ilo pesynpraTam resorunupoBanus CYP3A4 no
mosiuMopdHOMY MapKepy 99366316G>A (rs35599367)
V 96 UCTIBITYEMBIX OBLITU TIOJTYYEHBI CIIEIYIONITE JTaH-
HBIE:

— KOJIMYECTBO MAIMEHTOB, SIBJISIONUXCA HOCU-
tensamu reroruiia GG — 85 (88.5 %);

— KOJIMYECTBO MAIUEHTOB, SIBJISIONUXCS HOCH-
TeasaMmu resotumna GA — 11 (11.5 %);

— TAITUEHTOB C TeHOTUIIOM AA 0OHapy’KeHO He
OBLIIO.

PacripeniesieHre TE€HOTHUIIOB COOTBETCTBOBAJIO
3akoHy Xapau — BaiinGepra /iyis1 eBpOIelicKoi mo-
nysnsnuu (* = 0.35, p = 0.55).

Pe3ysipraThl OIEHKU JAAHHBIX II0 IICUXOMETPH-
yeckuM 1mkaaam (PACS, BAII, CGI, HADS, HamD)
U 1IKase orneHku nobounoro aercreusa JIC (UKU) y
MMAIUEeHTOB, IOJIYyYaBIIUX (PIyBOKCAMUH, Ha 1-1, Q-1
U 16-1i THU UCCIIeIOBAHUS TIPECTaBIEHbI B Ta0JI. 1.

JluHaMuKa W3MeHeHus 0aJlJIoB II0 IIKaJaM
HamD u UKU y nmanueHTOB C pasHbIMHU TI'€HOTU-
maMu mpejcTaBiieHa Ha puc. 1. ITo mkame HamD k
1-My JHIO WCCJIEZIOBAHUS HE BBISABJIEHO CTATHCTH-
YeCKU 3HAYMMbBIX PA3IUYUi M0 U3y4aeMOMYy ITOJIH-
MopdHOMY Mapkepy: GG — 23.0 6asna [22.0; 24.0],
GA — 23.0 6aJ1a [22.0; 23.0], p > 0.999. K 9-My 1HIO
HCCIIEZIOBAHUA, TaK JKe KaK U B 1-U JIeHb, IPOI0JIKa-
JI0O HaOJIOAAThCS OTCYTCTBHUE CTATUCTUYECKU 3Ha-
YUMOU Pa3HUIIBl Y HOCUTEJIEH Pa3HBIX M€HOTHUIIOB:
GG — 15.0 6as1a [13.0; 16.0], GA — 15.0 6aJsia [13.0;
16.5], p > 0.999. B mocneauuii 16-# /1eHb UCcIen0Ba-
HHsI CTATHUCTHYECKON PA3HUIIBI ITOJTyYeHO He ObLIIO:
GG — 4.0 6asna [2.0; 8.0], GA — 3.0 6as1a [1.0; 5.0],
p > 0.999. ITo APYyrUM IICUXOMETPUUECKUM IITKaIaM
ObLy1a TIOJIyYeHa aHAJIOTUYHAS IMHAMHUKA B U3MeEHe-
HUM 6aJ1J10B, YTO U o mkasse HamD.

ITo mkasie UKU B 1-1i feHDb UCCIeI0BAHUSA OaJl-
JIbI CTATUCTUYECKH 3HAYUMO HE OTJIMYAJIUCh Y HO-
cuTesiell pa3HbIX reHOTUIOB: GG — 1.0 6asia [0.0;
1.0], GA — 1.0 6asta [0.0; 1.5], p > 0.999. K 9-my

marker, the following findings were obtained in 96
subjects:

— number of patients with genotype GG —
85 (88.5%);

— number of patients with genotype GA —
11 (11.5%);

— patients with AA genotype were not found.

The distribution of genotypes corresponded
to Hardy-Weinberg law for European population
(x* = 0.35, p = 0.55).

The results of data analysis performed on psy-
chometric scales (PACS, AVS, CGI, HADS, HamD)
and the UKU side effect rating scale in patients tak-
ing fluvoxamine on the 1, 9" and 16" days of the
research are presented in Table 1.

The dynamics of change in scores on the
HamD and the UKU scales in patients with dif-
ferent genotypes is presented in the Fig. 1. On the
HamD scale by the 1°* day of the study there were
no statistically significant differences revealed
by the studied polymorphic marker: GG — 23.0
scores [22.0; 24.0], GA — 23.0 scores [22.0; 23.0],
p > 0.999. By the 9t day of the research, as on
the 1%t day, no statistically significant difference
in carriers of different genotypes was observed:
GG — 15.0 scores [13.0; 16.0], GA — 15.0 scores
[13.0; 16.5], p > 0.999. On the last 16™ day of the
research statistically significant difference had
not been obtained: GG — 4.0 scores [2.0; 8.0],
GA — 3.0 scores [1.0; 5.0], p > 0.999. On the other
psychometric scales the analogous trends in scores
as on the HamD scale were obtained.

On the UKU scale on the 1t day of the study
there was no statistically significant differ-
ence in scores in carriers of different genotypes:
GG — 1.0 scores [0.0; 1.0], GA — 1.0 scores [0.0;
1.5], p > 0.999. By the 9" day of the study there
was no statistically significant difference either:
GG — 2.0 scores [1.0; 3.0], GA — 2.0 scores [1.0;
2.0], p > 0.999. Statistically significant difference
had not been obtained on the 16" day of the re-
search as well: GG — 3.0 scores [1.0; 5.0], GA — 4.0
scores [3.0; 4.0], p > 0.999.

The study of 99366316G>A polymorphism in-
fluence of CYP3A4 (rs35599367) gene on the ac-
tivity of encoded isoenzyme assessed by means
of the 6B-hydroxycortisol/cortisol metabolic ratio
demonstrated the presence of statistically signifi-
cant difference in values of this parameter in pa-
tients with different genotypes: GG — 4.32 (a.u.)
[3.05; 6.37], GA — 2.64 a.u. [1.84; 3.83], p = 0.004
(Table 2, Fig. 2).
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TaGauna 1. JlaHHbIE OIIEHKH 10 ICUXOMETPHYECKUM IIIKaJIaM U IIKaJie OlleHKH mo60ouHoro Aeiictus JIC y nanueHTos,
osTy4JaBIIux GJIyBOKCAMUH, HA 1-H, 9-1 U 16-H JJHU UCCJIe/IOBAaHU A, OAJIIbI
Table 1. The results of psychometric scales and the UKU side effect rating scale data analysis in patients who received

fluvoxamine, on the 1%, 9™ and 16" days of the research, scores

IlTkana / Scale GG GA p
Jlenv 1 / Day 1
PACS 11.0 [10.0; 11.0] 12.0 [11.0; 13.0] >0.999
BAIII / VAS 53.0 [49.0; 58.0] 49.0 [46.0; 54.5] >0.999
CGI 5.0 [5.0; 5.0] 5.0 [4.5; 5.5] >0.999
HADS 36.0 [32.0; 41.0] 36.0 [31.0; 39.5] >0.999
HamD 23.0 [22.0; 24.0] 23.0 [22.0; 23.0] >0.999
UKU 1.0 [0.0; 1.0] 1.0 [0.0; 1.5] >0.999
/lenv 9 / Day 9
PACS 7.0 [6.0; 8.0] 7.0 [6.0; 8.0] >0.999
BAIII / VAS 30.0 [25.0; 36.0] 32.0 [27.5; 37.0] >0.999
CGI 3.0 [2.0; 4.0] 3.0[3.0; 4.0] >0.999
HADS 24.0 [21.0; 28.0] 22.0 [17.5; 23.5] >0.999
HamD 15.0 [13.0; 16.0] 15.0 [13.0; 16.5] >0.999
UKU 2.0 [1.0; 3.0] 2.0 [1.0; 2.0] >0.999
Jlenv 16 / Day 16
PACS 2.0 [1.0; 4.0] 3.0 [2.0; 4.0] >0.999
BAIII / VAS 10.0 [4.0; 16.0] 13.0 [8.5; 23.5] >0.999
CGI 2.0 [1.0; 3.0] 1.0 [0.5; 1.0] >0.999
HADS 4.0 [2.0; 6.0] 6.0 [1.5; 6.5] >0.999
HamD 4.0 [2.0; 8.0] 3.0 [1.0; 5.0] >0,999
UKU 3.0 [1.0; 5.0] 4.0 [3.0; 4.0] >0.999
HamD UKU
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Fig. 1. Dynamics in scores on the HamD and the UKU scales in patients with different genotypes by 99366316G>A

Jlenb uccienosanus / Day of research

Puc. 1. I3menenue 6asutoB 1o mkanaM HamD u UKU y nanueHToB ¢ pa3HbIMU

TeHOTHUIIAMH I10 TOJTUMOMPHOMY Mapkepy 99366316G>A rena CYP3A4 (rs35599367)

(CI/IHHH U KpaCHasdA JIMHUU COCAUHAIOT ME€IUaHbl B pa3HbI€ JTHU HCCJIeZ[OBaHI/IH)

polymorphic marker of CYP3A4 (rs35599367) gene (blue and red lines join the medians of different days)
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Ta6auna 2. 3HaueHus koptusosa, 6p-I'K u ornomenus 63-I'K/K y mariueHToB ¢ pa3HbIMHU F€HOTHIIAMHU
Table 2. Cortisol and 63-HC values and the 63-HC/C ratio in patients with different genotypes

ITokazaresb / Parameter GG

6B-TK/K (ycu. en.) / 6B-HC/C (a.u.)
Koprusou (ur/mi) / Cortisol (ng/ml)
6B-T'K (ur/mu) / 6B-HC (ng/ml)

4.32[3.05; 6.37]
601.29 [431.46; 818.94]
2541.75 [1904.36; 4106.66]

GA p

2.64 [1.84; 3.83] 0.004
572.01[424.68; 719.13] 0.479
1522.70 [966.51; 2652.38] 0.011

JTHIO TaK’Ke He ObIJIO CTATUCTUYECKU 3HAUNMOU pas-
aunel: GG — 2.0 6asia [1.0; 3.0], GA — 2.0 6aia
[1.0; 2.0], p > 0.999. CTaTHCTUUECKU 3HAUNMAS Pa3-
HUIA He Oblja TOJIyueHa W Ha 16-U JIeHb Tepaluu:
GG — 3.0 6aJsna [1.0; 5.0], GA — 4.0 6as1a [3.0; 4.0],
b > 0.999.

N3zyueHne BJIUSTHUS royimMoppusma
99366316G>A rena CYP3A4 (rs35599367) Ha ak-
THUBHOCTh KOJIMPyeMOTo Hu30(depMeHTa, OIeHEeH-
HYI0 C IIOMOIIbI0 MeTab0JUYECKOTO OTHOIIEHUS
6[B-TUAPOKCHKOPTH30JI/KOPTU30JI, IIOKAa3aJi0 Ha-
JIMYME CTaTUCTUYECKH 3HAYMMON Pa3HUIIbI B 3HA-
YEeHUSIX JAaHHOTO I0Ka3aTeJsis y MalueHTOB ¢ pas-
HbIMH TeHoTHIamMu: GG — 4.32 yci. exn. [3.05;
6.37], GA — 2.64 yca. en. [1.84; 3.83], p = 0.004
(Tabu. 2, puc. 2).

Ha pwuc. 3 mpejacraBieHa KOppeJAIMOHHAS
CBA3b MEX/Iy PasHHIEd B KOJIUUYECTBE OAJLJIOB IO
mkasie HamD wu aktuBHocThio CYP3A, oleHeH-

Fig. 3 shows the correlation between the differ-
ence in score number on the HamD scaleand CYP3A
activity estimated using the 6B-hydroxycortisol/
cortisol metabolic ratio. The calculation of the
Spearman correlation coefficient (rs) demon-
strated the presence of statistically nonsignifi-
cant inverse correlation of low power between the
fluvoxamine efficacy profile and CYP3A activity
(rs = —0.039, p = 0.706). The analysis of correla-
tion between difference in score number on the
UKU scale and CYP3A activity estimated using the
6[-hydroxycortisol/cortisol metabolic ratio dem-
onstrated the presence of inverse correlation. But
at the same time, as in the case with the results
obtained when analyzing the correlation with the
efficacy parameter the correlation coefficient was
statistically nonsignificant (rs = —0.011, p = 0.919)
(see Fig. 3).
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Puc. 2. Pazuuna B nokasarese aktuBHocTr CYP3A, OIleHEHHOH € ITOMOIIBbI0 MeTaboIMUECKOTO OTHOIIIEHNSI ¥ TAI[UEHTOB
C pa3HbIMU T€HOTHIIAaMU 110 TToJTUMOpdHOMY Mapkepy 99366316G>A rena CYP3A4 (rs35599367)
Fig. 2. Difference in CYP3A activity parameter estimated by means of the metabolic ratio in patients with different
genotypes by 99366316G>A polymorphic marker of CYP3A44 (rs35599367) gene
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Puc. 3. Casp aktuBHocTi CYP3A, OIIeHEHHOH C ITOMOIIHI0 META00IMYECKOTO OTHOIIIEH U
6B-T'K/K, ¢ pa3uureii B koaudecTBe 6au10B 1o mkazam HAMD u UKU y maiueHTOB ¢ JIenpecCUBHBIMU PacCTPOMCTBAMH,
KOMOPOW/THBIMH C aJIKOTOJIBHOHM 3aBUCUMOCTHIO (KPYTOBbIE CHHUE JIMHUU — HauboJiee CKOHIIEHTPUPOBAaHHbIE OOBEKTHI
(o1eHKa y/1aJIEeHHOCTH IIPOBE/ieHa METO/IOM HaUMEHBIITNX KBaZIpaToOB); (GHOJIETOBbIE TOPH30HTAIbHbIE INHUU —
rpaduueckoe 0ToOpakeHe YpaBHEHUS IMHEHHOU PErPECCUi)

Fig. 3. The correlation between CYP3A activity estimated by means of the 63-HC/C metabolic ratio and difference in
scores on the HAMD and the UKU scales in patients with comorbid depressive disorders and alcohol use disorder (blue
curved lines — the most concentrated objects (remoteness was estimated by the method of least squares); violet hori-
zontal lines — graphical presentation of linear regression equation)

HOH C TOMOIIBI0 MeTabOJINUYEeCKOTO OTHOIIEHUS
6[-ruIPOKCUKOPTH30JI/KOpTH30JI. PacueT koaddu-
nueHrta xoppendnuu CrnupmeHna (rs) mokasay Ha-
JIUYMe CTaTUCTUYECKU HEe3HAUYMMOUN 00paTHOM Kop-
pensuu cy1aboi cuitbl MeXxy podusieMm saddek-
TUBHOCTU (JIyBOKCAMHHA U aKTHUBHOCTHIO CYP3A
(rs = —0.039, p = 0.706). AHaJIN3 CBSI3U MEXK/Y pas-
HUIeH B KosndecTse 6asioB o mkage UKU u ak-
tuBHOCTHIO CYP3A, olleHEHHOU ¢ IOMOIIbI0 MeTabo-
JINYECKOTO OTHOIIIEHUS 6-0eTa-TUAPOKCUKOPTU30JI/
KOPTH30JI, TIOKa3aJl HaJuure OoOpaTHOU KOppeJis-
nuu. Ho mpu 5TOM, Kak U B cjIydae C pe3yJbTaTa-
MU, TIOJIyY€HHBIMU IIPU aHAJIN3€ CBS3U C TIOKa3aTe-
neM 3(pdexTuBHOCTH, KOIPIUITUEHT KOPPEJIAIUU
ObLJI CTAaTHCTUYECKUM HE3HAYUMBIM (s = —0.011,
p = 0.919) (puc. 3).

CratucTuyecKkuii aHaju3 MJAaHHBIX MNpPodu-
JIs KJIMHUYECKOH 3(PpDeKTUBHOCTH U 6€30I1aCHOCTH
(byBOKCAaMUHA Y TAIUEHTOB C PAa3HBIMU M'€HOTHIIA-
MU 110 nosiuMopdHOMY Mapkepy 99366316G>A rena
CYP3A4 (rs35599367) moKasaj OTCYTCTBUE CTATH-
CTUYECKH 3HAYUMBIX Pa3Induii (p > 0.999). ITO MO-
JKET TOBOPUTH O TOM, YTO JAHHBIN MOJIUMOP(QHBIN
MapKep He OKa3bIBaeT BJIUSAHUSA HA KINHUYECKYIO
53¢ GeKTUBHOCTS U 6€30MaCHOCTD TEPAIUU MaIlHeH-
TOB U3y4aeMOU IPYTIIIHI.

Statistical analysis of data on the clinical effica-
cy and safety profile of fluvoxamine in patients with
different genotypes by polymorphic 99366316G>A
marker of CYP3A4 (rs35599367) gene demonstrat-
ed the absence of statistically significant differenc-
es (p > 0.999). This may evidence the absence of
the influence of this polymorphic marker on clini-
cal efficacy and safety of therapy in patients of the
studied group.

Analyzing the correlation between the clinical
efficacy profile of fluvoxamine therapy (score dy-
namics on the HamD scale) and the safety profile
(score dynamics on the UKU scale), and CYP3A ac-
tivity estimated by the metabolic 63-HC/C ratio we
did notreveal statistically significant association be-
tween these parameters (rs = —0.039, p = 0.706 and
rs = —0.011, p = 0.919 respectively). Interestingly,
the assessment of results of pharmacometabolomic
research, namely the comparison of CYP3A activity
estimated by means of metabolic 63-HC/C ratio in
patients with different genotypes by polymorphic
99366316G>A marker of CYP3A4 (rs35599367)
gene, demonstrated the presence of statistically
significant difference in values of this parameter
(p = 0.004), i.e., the results of this study once more
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AHaNuM3upys CBSA3b MeEXAy HpoduIeM KJIU-
HU4Yeckod 3ddekTuBHOCTH Tepanuu ¢IIyBOKca-
muHoM (muHaMuKa 6asiioB mo mkajae HamD) u
npodusem 6eszomacHocTH (AUHAMHUKA 0AJIJIOB IO
mxkage UKU) m axtusnoctbio CYP3A, oneHeH-
HOU MO MeTaboJIMYecKOMy OTHOIIEeHUI0 6-0eTa-
TUAPOKCUKOPTHU30JI/KOPTU30J, MBI HE BBISBHIIHN
CTAaTUCTUUECKU B3HAYMMOHN accolHaInuy MeX/1y
JIAHHBIMU IOKa3aTejasaMu (s = —0.039, p = 0.706
U s = —0.011, p = 0.919 COOTBETCTBEHHO). HTE-
PECHO OTMETHUTD, UTO U3yUEeHHE Pe3yIbTaTOB dap-
MaKOMeTab0JIOMHOTO HCCJIEIOBAHMS, 8 KOHKPETHO
comocTaByieHHe mokasaTessa akTuBHocTu CYP3A,
OIIEHEHHOTO C MOMOIIbI0 MeTab0JIUUECKOTO OTHO-
menus 63-I'K/K y manueHToOB ¢ pa3HBIMU T€HOTHU-
aMu Io nojuMopdHOMYy Mapkepy 99366316G>A
reda CYP3A4 (rs35599367), mokasajio HaJIAdue
CTAaTUCTUYECKU 3HAYUMON pa3HHUIIbI B 3HAYEHUAX
JIAHHOTO ToKaszaress (p = 0.004), T. e. pe3ysbTa-
TBI JAHHOTO HUCCJIEJOBAHUS €Ille Pa3 MOATBEPKIAa-
0T BO3MOXXHOCTD UCII0JIb30BAHU A IAHHOTO MapKe-
pa aiis ouenku aktTuBHOCTU CYP3A.

Takum obOpa3oM, UCXOAs U3 IOJyYEHHBIX pe-
3yJIBTATOB O TOM, UTO TOJIUMOP(PU3M 99366316G>A
rena CYP3A4 (rs35599367) He OKa3bIBAE€T BJIMSTHUS
Ha 3(pdexTrBHOCTh U 6€30IaCHOCTD Tepanuu Gy-
BOKCAMHMHOM y HAIIUEHTOB C JIEIPECCUBHBIMH pac-
CTpoMcTBaMH, KOMOPOUTHBIMU C aJIKOTOJIBHOH 3a-
BUCHUMOCTBIO, BO3MOXKHO IMPEIOI0XKUTh, YTO IIe-
pen HazHaueHUeM (JIyBOKCAMHUHA MAI[UeHTaM /IaH-
HOU KaTeropuH YUHTHIBATH PE3YJIBTAThl T€HOTUITH-
PpOBaHUA MO JIOKycaM JIAHHOTO TeHa He HYKHO. B To
JKe BpeMsI IIPU Ha3HaueHU U (JIyBOKCAMHHA HEOOXO-
JIIMO TIPUHUMAaTh BO BHUMAaHUE MOJTUMOPGU3M T'eHa
CYP2D6, Tak Kak MOKa3aHO, UTO OH MOXKET OKa3bI-
BaTh BIUSHUE HA MPODIb 3dPeKTUBHOCTH U 6e3-
onacHOCTH (hJIYBOKCAMHHA Y TTAI[UEHTOB JJAHHOU Ka-
Teropuu [16, 17].

3AK/TIOYEHUE

B ucciieioBanmy, IpoOBEJIEHHOM B TPYIIIE U3 96
MMAIMEHTOB C JIETIPECCUBHBIMU PACCTPOUCTBAMU, KO-
MOPOUHBIMU C aJIKOTOJIBHON 3aBUCUMOCTBIO, OBLIIO
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confirm the applicability of this marker for the
CYP3A activity estimation.

Thus, based on the obtained results of
99366316G>A  polymorphism of CYP3A4
(rs35599367) gene not influencing the efficacy and
safety of fluvoxamine therapy in patients with co-
morbid depressive disorders and alcohol depen-
dence we may assume that there is no need to take
into account the results of genetic typing by locus
of this gene before fluvoxamine administration
to the patients of this category. At the same time,
when administering the fluvoxamine, it is essential
to take into account the polymorphism of CYP2D6
gene since it has been shown to influence the effica-
cy and safety profile of fluvoxamine in the patients
of this category [16, 17].

CONCLUSION

In the study conducted in the group of 96 pa-
tients with comorbid depressive disorders and alco-
hol use disorder the absence of influence of CYP3A
activity on the parameters of fluvoxamine efficacy
and safety profile was demonstrated.

Funding source. The study was carried out
at the Russian Scientific Foundation grant’s ex-
pense (project No. 18-75-10073).

Conflict of interest. The authors declare no
conflict of interest.

IIPOJIEMOHCTPUPOBAHO OTCYTCTBUE BIUSHUS aKTHB-
Hoctu CYP3A Ha mokazatesnu npoduis 3¢ @eKkTus-
HOCTH U 6e30omacHOCTH (JIyBOKCAMHUHA.

Hcrounuk ¢puHaHCHUPOBaHUsA. lcceienoBa-
HUe BBIIIOJTHEHO 32 CUeT rpaHTa Poccuiickoro Hayd-
Horo ¢onaa (mpoekT N 18-75-10073).

KoH}IUKT MHTEPECOB. ABTOPHI 3asIBJISIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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CBEJIEHUA Ob ABTOPAX

3acrpo:xuH Muxaus CepreeBud — KaH/I. MeJl. HayK,
PYKOBOAUTENb Ja00paTOPHUU TeHeTUKH U dyHzAa-
MeHTaJIbHBbIX wuccaegoBanuii I'BY3 «MockoBckuii
HayYHO-IIPAKTUYECKUU [IEHTP HapkoJsioruw» Jlemap-
TaMeHTa 3/IpaBoOXpaHeHus I. MOCKBBI; IOLIeHT Kade-
npbl Hapkosoruu ®IBOY JIIO «Poccuiickas menu-
[IIMHCKasA aKaJileMUs HeIIPePhIBHOTO IIpodeccruoHalb-
Horo obpa3oBanusi» Munaapasa Poccuu (MockBa).

CmupHoB BaJsiepuii BajsieppeBuu — KaHJ. dapMa-
LIEBT. HAYK, JIONEHT Kadeapsl ¢papMaieBTUHIECKOU U
TOKCHKOJIOTHYeCKON xumuu um. A.Il. ApsamaciieBa
®I'AOY BO IlepBbiii MOCKOBCKUH TOCYZIapCTBEHHBIN
yauBepcuteT umenu .M. CeuenoBa Mun3sipasa Poc-
cuM; 3aBeayoIui Jaboparopuell papMaKOKUHETH-
xku OI'BY «I'HII MHctutyT nmmyHosorun» OMBA
Poccuu (MockBa).

3acrpo:xuHa AHacracuda KoHcTaHTHMHOBHaA — ac-
cucteHT kadenpsl neauarpuu ®I'bOY JI10 «Poccuii-
cKasg MeJMIIMHCKAas aKaJieMUs HelpepbIBHOIO IIPO-
deccuonanpHOro 06pazoBanusi» Munsapasa Poccun
(Mocksa).

I'pumnua EjleHa AHaToJbeBHA — JI-p OHOJI. HayK,
BEIYIINH HAYUYHBIH COTPYJHHUK OT/EJA MOJIEKYJIAP-
HOoU Menuinuabl HU MoJiekyJIsIpHOU U ITepCOHAIU-
3upoBaHHOU Menauruabl ®T'BOY JITIO «Poccuiickast
MeJUIMHCKasA akaZieMUs HelIPepbIBHOro Tpodeccuo-
HaJIbHOTO 00paszoBaHusa» Munsapasa Poccun.

PsoknkoBa KpucrtmHa AHaroJIbeBHA — HAyYHBIH
COTPYZHHK OT/EJa MOJIEKYJIApHOU Menuumabl HU
MOJIEKYJISIPHOH U IIEPCOHAIN3UPOBAHHON MeITUITUHBI
OI'BOY AIIO «Poccuiickas MeIUIIMHCKAS aKa eMUs
HeIIPEePBIBHOI'O IIPOQECCHOHATIBHOIO 00pa30BaHUI»
Munsapasa Poccun.

Ckpsaoun Basentun IOppeBuu — 3aBe/[yIOIIUN 16-M
HapkoJsioruueckum otaesienueM 'BY3 «MockoBckuit
HAYYHO-IIPAKTUYECKUI IEHTP HapKoJioruu» Jlemap-
TaMeHTa 3/[paBOOXPaHeHu A I. MOCKBBI.

MIununsia Basepuii BajieppeBrUY — 3aMeCTUTENH
JupeKTopa 1o MeaunuHckod yactu I'BY3 «Mockos-
CKUH HAyYHO-IPAKTHYECKUH IE€HTP HApPKOJIOTUH»
JenapramenTa 3apaBooxpaHeHus I. MOCKBBIL.

BpioH EBreHuii AjlekceeBUY — /I-p MeJl. HayK, IIPO-
deccop, npesuseHT I'BY3 «MOCKOBCKHM Hay4HO-
NIpaKTUYeCKUH IeHTP HapKoJIOTHH» [lemapTameHTa
37paBooxpaHeHus I. MoOCKBBI; 3aBeAyomuil kade-
npoii Hapkosioruu ®TBOY ITI0 «Poccutickass meau-
IIMHCKasA aKkaZileMUsA HelIPephIBHOTO NIpodeccuoHalb-
HoTro obpasoBaHusi» Muuaapasa Poccuu (MockBa).

CerueB /Imutpuii AjsiekceeBud — 4i.-kop. PAH, 1-p
Me/l. HayK, npodeccop, npodeccop PAH, 3aBexnyio-
muil kadeapoil KIWHUYECKOW (HapMaKoJIOTHU U Te-
panuu, pexrop ®I'BOY AI1O «Poccuiickas MegumuH-
cKas akaZieMHs HellPepbIBHOTO NpodeccuoHaJlIbHOTO
obpaszoBanusi» Muuaapasa Poccuu (MockBa).
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