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Momusayuss u yenv. llluzodpeHus mnpencTaBiser CoO0OW TSHKEI0C XPOHUYECKOS
MICUXUYECKOE PACCTPOWCTBO, JMJSl JICYCHUS KOTOPOTO HEOOXOOUM MPAaKTHYECKU
MOKU3HEHHBIN MIPUEM aHTUICHUXOTHYECKUX IpemnapaToB. Hanbosnee yacto B Tepanuu
3a00J1€BaHUsl MCIIOJB3YIOT AHTUIICUXOTHKH BTOPOrO MOKOJEHHUS (ATHIHUYHBIC
AHTHIICUXOTHUKH), TIPUEM KOTOPBIX XapaKTePHU3YeTCs pa3BUTHEM MeTaboIMYecKuX
mo0ouHbIX 3¢dexToB [1]. PacipocTpaHeHHOCTh METa0OTUYECKUX HAPYIICHUEH CPeIu
MAIMEHTOB, HOIYyYaBIINX aHTUIICUXOTHKH BTOPOTO IOKOJICHHS, B TPU pa3a BHILIE, YEM
Y JIII, MPUHAMABIIINX MIperapaThl MepBOro nokoyeHus [2]. OTHUM U3 TaKUX HAPYIIEHUH
SBJISIETCS] TIOBBILIICHHUE MACCHI TeJla: TaK, Ha ()OHE MpHeMa aTUIHNYHBIX AHTHIICUXOTHUKOB
KIMHAYECKH 3HAYNMOE YBEJIMUEHHE MAcChl TeJa MoXkeT HaOmogaTecs y 50 % nauuen-
TOB, TIPM STOM CpEIW MAIMEHTOB, KOTOPBIM BIIEPBBIC HA3HAYAIOT TEPAIHI0 3TOT
nmokasaresib Bospactaer 10 70 % [3]. Panee Obul moka3aH BKJIAJ TEHETHYCCKOMH
KOMITOHEHTHI [4] 1 3HI0TeIHaNbHOW AUCHYHKIIUN B (DOPMHUPOBaHNE META0OINICCKIX
HapymieHni npu mm3odpenuu [5]. 'en, kogupyromuit su0Temnatpayto NO-cuHTa3y
(eNOS), y uenoseka pacronoxen Ha xpomocome 7q36. [Tomumopdusm rs753482 eNOS
MPUBOJIUT K TIOSBICHUIO HOBOW KOpOTKOU crabmibHOU Gopmbl eNOS ¢ m3MeHeHHO
aKTUBHOCTBIO (pepMeHTa, Biustonie Ha BepadoTky NO n kimerounyro ¢yHkiuio [6].
OpHaKo WCCIeIOBAaHUN [0 W3YYCHUIO accolualuii JaHHOTO monumopdusMa c
METa0OJIMYECKMMH HapyUICHUSIMH TIpU  IIW30(QpeHHH HE TMpeAcTaBiIeHo. Takum
0o0pa3om, LENbI0 JTAHHOTO MCCIEAOBAaHMs OBLJIO MPOBECTH AacCOLMATHBHBIA aHAIU3
nonumoppuszma s753482 eNOS ¢ aOmoMHHANBHBIM OXHpPEHHEM Y OOJBHBIX
mHU30(pPEeHUCH, MOTyYaOIIUX aHTUIICHXOTHYECKYIO TEPAITHIO.

Memoowt u areopummsi: B uccnenoBanue Biouni 485 60onbHbIX mu3odpenuneit (F20
o MKB-10), u3 xotopsix 197 genoek (102 sxeHIMHBI 1 95 MYy>KYHH, CPETHUAN BO3PACT
36.42 £+ 10.5 rona) nony4anu B KadecTBe 0a3MCHOW TEparui aHTUTICHXOTHKH BTOPOTO
nokosenus, a 288 venosek (135 sxeHmuH u 153 Myx4uHbl, cpeanuii Bo3pact 43.31 +
11.6 rosa) — aHTUIICHXOTUKH MEPBOTO MOKOJIEHHs. [laMeHTaM MpOBOIMIM aHTPOIIO-
METPUYECKOE HCCIIEOBAaHHE C HCIOJIb30BaHMEM MEAHMIMHCKOro mpudbopa Omron
BF508. Hanmnune ab1oMHHAIIEHOTO OXKUPEHUST YCTAHABIUBAIH IPU OKPYKHOCTU TaJIMH
>94 cm y MykunH uid >80 cM y KeHIIMH. BEHO3HYI0 KpOBb OTOMpaiy y MalieHTOB
yrpoM Haromak. JIHK momywanu ¢ mcnonp3oBaHHEM CTaHAAPTHOrO (HEHONI-XIIOPO-
¢dbopMHOTO MHKpOMeTO/Ia. [ eHOTHIMpOBaHKHE OTMMOP(HU3Ma OCYIIECTBISIIIH METOJIOM
IILIP B peansHOM BpemeHH Ha amiuigukarope QuantStudio 5 (Applied Biosystems,
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CIIIA) ¢ ucnionb3oBanueM HabopoB TagMan Assays (000pyIOBaHUE PACIIOIOKEHO Ha
0aze LleHTpa KOJJICKTHBHOTO MOJBb30BaHUS «MeAWIMHCKas TEHOMHKa» TOoMCKOro
HUMII). CratucTudeckuii aHaIW3 TPOBOAWIICS C HCIOJIB30BAHHEM IpOrpamMmsbl R
Bepcun 4.0.4. Pa3nuums CcUUTAINCh CTATHCTUYECKH 3HAYMMBIMU TIPH YpPOBHE
3HaunMoctH p < 0.05.

Pezynomamur: AbnomuHasHOE oxxupenue BeissBIsu y 101 (51.8 %) GonbHBIX MH30-
(peHnel, moTy4aBIInX B KaueCcTBe 0A3MCHOW TEPaNTuy aTUITHYHBIE AaHTUTICUXOTHKH U y
124 (43 %) 4enoBek, MOIy4YaBUIMX JCYCHUE THITUYHBIMU aHTHIICUXOTHYECKUMH TIpera-
paramu. C MOMOIIBIO JIOTHCTUYECKOW PErpeccHy ¢ BKIIOYEHHEM TI0JIa M BO3pacTa B
KauecTBE KoBapHar Oblia IOKa3zaHa accomuaius moaumopdusma rs753482 eNOS ¢
abnomuHanbHBEIM OkupenneM (p = 0.033). Ilo pesynpTatam accoUMaTHBHOIO aHANM3A
ObUIO OOHApYKEHO, YTO ajuieNib A CBSI3aH C MOBBIIIEHHBIM PUCKOM a0JOMUHAIBHOTO
oxxupernss (OR=1.96, 95% CI 1.12-3.41), a amienp C — cO CHHKEHHBIM DPHUCKOM
(OR =10.51, 95 % CI 0.29-0.89; p=0.016). Kpome TOT0, y MAI[MEHTOB C TEHOTUIIOM AA
HaOJIOIaIH CTATUCTHYECKH 3HAYMMOE YBEJIIMUCHUE OKPY)KHOCTH TallUH 110 CPAaBHEHHUIO
¢ mokasatenieM y mamueHtoB ¢ reHorunamu AC u CC (p = 0.05 u p = 0.039). ¥V
MAIUeHTOB C TEeHOTUNOM AA BBISBHIM CTaTHCTUYECKH 3HAYNMOE YBEIHUEHHUE
coJiepKaHusl BUCLIEPATIHLHOTO JKUPa [0 CPABHEHUIO C IaHHBIMH, ITOTYYCHHBIMH Y JIHII C
renoturioM AC (p = 0.025). YacToTsl TeHOTHIIOB U ajulesiell NOTMMOpP(GHOTO BapuaHTa
rs753482 eNOS 3naunMo HE pa3TUYaIiNch MEXy HAllMeHTaMU ¢ HOpMaJIbHONH Maccou
tena (UMT < 25 kr/cm?), pepoxupenneM (25 kr/cm? <IMT < 30 kr/cM?) 1 05KUPEHHEM
(MMT > 30 kr/cm?). CTaTHCTMYECKH 3HAYUMBIX pasianumii mokaszateneit UMT, mMaccel
TeJda W COJEpKaHWs JKApAa B OpPTaHW3ME y TAIMEHTOB C PAa3IMYHBIMU T€HOTHIIAMH,
MOJTy4YaBIINX JICYSHIE aHTUTICUXOTHKAMH BTOPOTO TTOKOJIEHMsI, He BEIsBIeHO. Ha done
TEpanuy aHTUIICUXOTHKAMH TIEPBOTO TOKOJCHUS HEe OOHAapYyKEHO CTaTHCTHYECKH
3HAYMMBIX ACCOIMAIMA MEXIY HCCIEAYEMBIM TOJIUMOPPHU3MOM M a0ZOMHHATEHBIM
oxupeHneM uinu nokasareneM UMT. Takxe He BBISBICHO CTaTUCTUYECKU 3HAYUMBIX
pa3nuuMii mokaszarejel OKpYKHOCTH TalluH, COACPIKAHUS BHCUEPAIBHOTO KUPA, )KHPa
B opranusme, MMT, maccel Tena y MNalMEHTOB C PAa3JIMYHBIMA TE€HOTHUIIAMH,
MOJTyYaBIINX JICYCHHE TUTMYHBIMA aHTHIICUXOTUYECKUMU TIperapaTaMu.

Buisoowi: BerisiBiena acconmarusi monmuMopduzma rs753482 rena eNOS ¢ abmomu-
HaJIBHBIM OXXHPEHUEM Yy OOJIBHBIX IMIU30(PEHUEH, NPUHUMAIONIUNX aTHIIMYHBIC
AHTUIICUXOTUKH B KadecTBe Oa3ucHON Tepammu. [IpencraBisercss mepcrieKTUBHBIM
JANbHENIIee W3y4eHHe MOJIEKYJISIPHO-TEHETHYECKUX OCOOEHHOCTEH BIVSIHHUS aHTH-
MICUXOTUYECKOW Tepanuu Ha (GopMUpOBaHHE MeTabONMUECKUX HApYHICHWH ¢ IENbIo
peanu3anuy UHIUBHYaITbHOTO OX0/Ia K TePaNeBTHYECKON TaKTHKE.
Qunancuposanue: ViccnenoBanue nojiepxano rpantoM Poccuiickoro HaydHoro hoHma
Ne 23-75-10088, https://rscf.ru/project/23-75-10088/.
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Motivation and Aim: Schizophrenia is a severe, chronic mental disorder that requires
almost lifelong treatment with antipsychotic medications. Most often, second-generation
antipsychotics (atypical antipsychotics) are used in the treatment of the disease, the use
of which is characterized by the development of metabolic side effects [1]. The
prevalence of metabolic disorders among patients receiving second-generation
antipsychotics is three times higher than in those receiving first-generation drugs [2].
One of these disorders is weight gain: while taking atypical antipsychotics, a clinically
significant increase in body weight can be observed in 50 % of patients, while among
patients who are prescribed therapy for the first time, this figure increases to 70 % [3].
The contribution of the genetic component [4] and endothelial dysfunction in the
formation of metabolic disorders in schizophrenia [5] was previously shown. The gene
encoding endothelial NO synthase (eNOS) is located on human chromosome 7936.The
rs753482 polymorphism of the eNOS gene leads to the emergence of a new short, stable
form of eNOS with altered enzyme activity, affecting NO production and cellular
function [6]. However, there are no studies examining the associations of this
polymorphism with metabolic disorders in schizophrenia. Thus, the purpose of this study
was to conduct an association analysis of the rs753482 eNOS polymorphism with
abdominal obesity in patients with schizophrenia receiving antipsychotic therapy.
Methods and Algorithms: The study included 485 patients with schizophrenia (F20
according to 1CD-10), of whom 197 persons (102 women and 95 men, average age
36.42 + 10.5 years) received second-generation antipsychotics as basic therapy, and
288 people (135 women and 153 men, average age 43.31 £ 11.6 years) — first generation
antipsychotics. Patients underwent an anthropometric study using an Omron BF508
medical device. The presence of abdominal obesity was defined as a waist circumference
0f >94 cm in men or >80 ¢cm in women. Venous blood was collected from patients in the
morning on an empty stomach. DNA was prepared using a standard phenol-chloroform
micromethod. Genotyping of polymorphism was carried out by real-time PCR on a
QuantStudio 5 amplifier (Applied Biosystems, USA) using TagMan Assays Kits (the
equipment is located at the Center for Collective Use “Medical Genomics” of the Tomsk
National Research Medical Center). Statistical analyzes were performed using R version
4.0.4. Differences were considered statistically significant at a significance level of
p <0.05.

Results: Abdominal obesity was detected in 101 (51.8 %) patients with schizophrenia
who received atypical antipsychotics as basic therapy and in 124 (43 %) people treated
with typical antipsychotics. Using logistic regression including sex and age as
covariates, an association of the rs753482 eNOS polymorphism with abdominal obesity
was shown (p = 0.033). According to the results of the association analysis, it was found
that the A allele is associated with an increased risk of abdominal obesity (OR=1.96,
95 % CI 1.12-3.41), and allele C — with a reduced risk (OR=0.51, 95 % CI 0.29-0.89;
p = 0.016). In addition, patients with the AA genotype had a statistically significant
increase in waist circumference compared to patients with the AC and CC genotypes
(p = 0.05 and p = 0.039). In patients with the AA genotype, a statistically significant
increase in visceral fat content was revealed compared with the data obtained in
individuals with the AC genotype (p = 0.025). The frequencies of genotypes and alleles
of the polymorphic variant rs753482 eNOS did not differ significantly between patients
with normal body weight (BMI < 25 kg/cm?), preobesity (25 kg/cm? < BMI < 30 kg/cm?)
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and obesity (BMI > 30 kg/cm?). There were no statistically significant differences in
BMI, body weight and body fat in patients with different genotypes treated with second-
generation antipsychotics. During treatment with first-generation antipsychotics, no
statistically significant associations were found between the studied polymorphism and
abdominal obesity or BMI. There were also no statistically significant differences in
waist circumference, visceral fat, body fat, BMI, or body weight in patients with different
genotypes treated with typical antipsychotic drugs.

Conclusion: An association of the rs753482 polymorphism of the eNOS gene with
abdominal obesity was revealed in patients with schizophrenia taking atypical
antipsychotics as basic therapy. It seems promising to further study the molecular genetic
features of the influence of anipsychotic therapy on the formation of metabolic disorders
in order to implement an individual approach to therapeutic tactics.

Funding: The study is supported by the Russian Science Foundation, grant number 23-
75-10088. https://rscf.ru/en/project/23-75-10088/
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