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Journal of Siberian Medical Sciences siBsieTcst mpeeMHUKOM KypHaia « Meaununa u obpazoBanue B Cubupu» (roz usma-
HUs 2006). Perennem npesuguyma BAK PO jxypHas BKJIIOUEH B I€peYeHb [IEPUOIUIECKUX UBJaHUH, PEKOMEH/I0BAHHBIX
JUIS TyOsinKanuu paboT concKaTesiel yUeHbIX CTeleHeH.

JKypnau 3aperucrpupoBat B ®eziepanbHoi ciy»k0e 1o Hagzopy B cdepe CBA3H, HHPOPMAIMOHHBIX TEXHOJIOTHH U MACCOBBIX
koMMmyHuKaIui (PockomHai30p). PerucrparpionHoe csujereaberBo [T Ne @C 77-72398 ot 28 deBpast 2018 .

Kypuain unnekcupyercs B PUHII, 3aperucrpuposas B CrossRef ¢ 2018 1., Bce cTaThy HHAEKCUPYIOTCS € TOMOIIBIO IIUMPO-
Boro naeHTuduxaropa DOL.

Pepakuus xxypHaia co6II0/1aeT IPUHITUIIBI MEK/YHAPOAHOU opranu3anuu « Komurer o uszmarenbekoit atuke» (Committee
On Publication Ethics — COPE).

Cratby, Ipe/iCTaB/IeHHbIE K IIyOJIUKAIUY B JKypHaJle, IPOXOAAT He3aBUCHMOE PelleH3UPOBAHUE U IPOBEPAIOTCA HA OPUTH-
HasbHOCTH. [IpHu mepeneyaTke MatepuaioB u3 skypHaia Journal of Siberian Medical Sciences ccpiika Ha HCTOYHHK 065132~
TeJIbHA.

2Kypnan pacnpocrpansercs 6ecruiaTHo. Teppuropus pacnpocrpaHenus: PO, crpanst CHI, 3apyOeskHbIe CTpaHBI. JJIEK-
TpPOHHas Bepcusi (AHHOTHPOBAaHHOE COZIEPIKAHKE) TOCTYIIHA [0 afpecam: http://jsms.ngmu.ru, https://elibrary.ru

PEJAKIITMOHHBIM COBET

Brixogut 4 pasa B rof
W3naercs ¢ 2017 T.

IIPEJICEJATEJID

Mapunxun H.0., 1-p Mei. HayK, npod., 3aB. kadenpoil akymiep-
CTBa U I'MHEKOJIOTHH, peKTop, HoBocubupcKkuil rocyjapcTBeHHbIN
MenuuHckuii yausepcureT (HoBocubupcek)

IJIABHBIN PEJTAKTOP

ITocnenosa T.H., n-p Men. HayK, pod., 3aB. kKadenpoii Tepamnum,
TeMaToJIOTHH U TPAaHCQY3UOJIOTHH (BaKyIbTeTa MOBBIIIEHHUA KBa-
sudUKaUU 1 TpodeccHoHaIbHON TePENoATr0OTOBKH Bpadek, po-
pexTop 1o HayuHO# pabore, HOBOCHOUPCKUIA TOCYIapCTBEHHBIN
MenuiuHcKknii yHusepcureT (HoBocubupcek)

3AMECTUTEJIb IVTABHOTO PEJTAKTOPA

Kysneyosa B.I'., i-p Men. HayK, npod. kadenpsl HHOEKIMOHHBIX
60s1e3Hell, HoBocuOUPCKUii rOCyAapCTBEHHBIN MeIUIIMHCKUN YHU-
Bepcutet (HoBocnbupcek)

OTBETCTBEHHBII CEKPETAPD

Baxaposa K.JI., pepaxrop V3maTenbcko-noaurpaduuecKoro neH-
Tpa, HoBOCHOUPCKUI rocyjapCTBEHHBIH MEeJUIIMHCKUH YHUBED-
cureT (HoBoCHGHPCK)

Boegoda M.H., i-p Me/l. HayK, pod., rupektop PeepasbHoOro uc-
CJIeZIOBATEILCKOTO IIeHTpa hyHIaMeHTaIbHON U TPAHC/ISIITUOHHON
menunuHbl (HoBocuOUpPCK)

I'pom6 C., 1-p MequIuHbL, pod., PyKOBOAUTEND JiellapTaMeHTa
cynebHol MenunuHbl yHUBepcutera Cerases (Bopmo, ®paHmus)
Jasudosuv U.M., i-p Men. Hayk, npod. kadenps! dakyabTeT-
CKOW U TOJIMKJIMHUYECKOH Tepaluy ¢ KypcoM SHIOKPUHOJIOTHHY,

JlaTbHEBOCTOYHBIN TOCYZJaDCTBEHHBIA MEIUIUHCKUN YHUBEPCH-
TeT (XabapoBck)

2Koanoe B.B., n-p mez. Hayk, upod., aupexkrop HUU dpapmaxo-
JIOTUH U pereHepaTuBHOU Menunuuel uM. E.JI. Tonpn6epra Tom-
ckoro HarmoHabHOTO UCCIIeI0BATEIHCKOTO METUIMHCKOTO IEH-
tpa PAH (Tomck)

Jloxwun B.H., i-p MeJ. Hayk, npod., akagemuk HAH PK, npesu-
neHT KazaxcraHCKOH acconpanuyl pernpoAyKTUBHON MeIUIUHEI,
reHePAJIbHBIN IUPeKTOp MeskyHapOoAHOTO KJIMHIUYECKOT0 IIeHTpa
peupoaykronoruu PERSONA (KazaxcraH, AiMaThl)

Iy3swvipes B.I1., i-p vien. HayK, 1pod., akagemuk PAH, HaygHbIi py-
KOoBOuTE b ToMcKOro HanimoHaibHOTO MCCIIE/IOBATETbCKOTO Me-
JUIUHCKOTO neHTpa PAH, Hayunsiii pykoBogutesns HUU menu-
IIMHCKON TeHEeTHUKH, 3aB. Kadepol MeAuIMHCKON reHeTukn Cu-
OGUPCKOTO roCyapCTBEHHOTO MeANIIMHCKOTO yHuBepcuTera (ToMck)

Pyorcuuxa T., i-p MeTUIUHBL, IPOQ., pyKOBOJUTEb JlellapTaMeHTa
JIepMaTOoJIOTHHU U aJLJIEPToI0rui MIOHXEHCKOT0 YHUBEPCUTETa UMe-
Hu JlroBura u Makcumminana (MonxeH, lepmanust)

Cemenos B.M., n-p Mez. HayK, npod., 3aB. kKadenpoit HHGEKITNOH-
HBIX 60J1e3HeH, BUTeOCKMil rocy1apcTBEHHBIN MeUITMHCKAH YHU-
Bepcurer (Pecny6iika Benapycs, Bute6cek)

®@edepuro M., i-p MeAUIUHEL, TPO(., PYKOBOAUTEIH Kadephl Me-
JUITUHCKON OHKOJIOTHH, OT/IEJT JUATHOCTHUECKOU METUIIMHBI, KJTH-
HUKU ¥ 00II[€CTBEHHOTO 3/[paBOOXPaHeHs1, Y HUBepcuTeT MoieHbI
u Pemxo-Omunun (Uranus, MogeHna)

Ixypynuil B.A., 1-p Mez. Hayk, npod., akagemuk PAH, Hayd-
HbIH pykoBoguTesb PI'BHY «®enepanbHbIN HCCI€0BATETBCKII
1eHTp QyH/IaMEeHTaIbHOW U TPAHCIISAIIUOHHON Menuiuub» (Ho-
BOCHOHUPCK)

YUYPEAUTEJ/IDb

®I'BOY BO «HoBOCHOUPCKHIA TOCY/IAPCTBEHHBI MeTUIIMHCKUAN
yHuBepcuteT» Munszapasa Poccuu: 630091, r. HoBocubupck,
KpacHsrii poctr., 52. Ten./dake: +7 (383) 222-32-04.

E-mail: rector@ngmu.ru, Web: www.ngmu.ru

AJIPEC U3/JATEJIA Y PEJAKITUU

OI'BOY BO «HoBocHOUPCKHUY rOCyAapCTBEHHBIM MEeAUIIMHCKHIHI
yHHBepcuTeT» Munsapasa Poccun, 630091, Poceust, r. HoBocubupck,
Kpacubiii op., 52. Ten./daxe: +7 (383) 229-10-82.

E-mail: mos@ngmu.ru, Web: http://jsms.ngmu.ru



3.1. KINHUYECKA S MEJULIAHA

Abpamosuu C.I'., 1-p Me. HayK, Ipod., 3aB.
xadenpoii GbuU3noTEPANUU U KypOPTOJIOTUH,
VpKyTcKas rocyZjlapcTBeHHas MeIUIIMHCKAs
aKa/ieMus IOCTAUILIOMHOTO 00pa3oBaHus —
unnan Poccuiickoit MeAUIIMHCKON aKajie-
MUU HEIIPEPHIBHOTO PO ECCHOHATBHOTO 00-
pasoBanus (UpkyTck)

Bbummep H., 1-p MeIUITUHEL, Ipod. Jenapra-
MeEHTa IICUXUATPHH U IICUXOTEPAITHH, Y HUBED-
cutet 3eMMmerbBeiica (Benrpus, Bynamemrr)

Hearosa JI.A., n-p MeZi. HayK, 1pod., 3aB. Ka-
denpoii srtokpuHOIOTUH, KybaHCKUI TOCY-
JIAPCTBEHHBINA MEIUIMHCKUN YHUBEPCUTET
(KpacHomap)

Kap6vuuesa H.B., n-p Mei. HayK, Ipod., 3aB.
xadenpoit nHGEKIUOHHBIX O0Ie3HEH ¢ Kyp-
com /IT10, AstalicKuii rOCy/IapCTBEHHBIN Me-
JIUIUHCKUN yHUBepcuteT (bapHay)

Kosanenko A.B., n-p MeJl. HayK, 1pod., 3aB.
Kadepoii HEBPOJIOTUU, HEHPOXUPYPIUH, Me-
JIUIITHCKOHM T€HEeTUKU U MEIHUIIMHCKON pe-
abwinrarnuy, KeMepoBckuil rocyZiapcTBeH-
HBIM MeauIMHCKUN yHUBepcuTeT (Kemeposo)

Kynewos B.M., n-p meJ1. HayK, npod. kade-
JIpBI aKylIepcTBa U ruHekosoruu, HoBocu-
OUPCKUH rocyZapCTBEHHBIH MeIUITUHCKUN
yuusepcuret (HoBocubupck)

Kypywuna O.B., n-p MeJ. HayK, 1pod., 3aBe-
nyrornuii kadepoii HeBpostoruw, Bosrorpas-
CKHUI TOCyJapCTBEHHbIN MEeJUIIMHCKUH YHU-
BepcureT (Bosarorpanm)

Moauanosa E.E., i-p MeJl. HayK, IOLIEHT Ka-
denps! paxyapTeTCKON U NOTUKINHIYECKON
Tepanuu, AMypcKas TocyZlapcTBeHHAs Me/IH-
nuHckas akajemus (BiaarosereHck)

Momom A.Il., i-p Mef. HayK, Ipod. kadeapsl
CECTPHHCKOTO JleJ1a, AJTalicKuii rocy/ilapCTBeH-
HBIH MeUIIMHCKU yHuBepcuteT (BapHayo)

Mop0bix A.B., 1-p Me[. HayK, Ipod., 3aB. Ka-
denpoii prusmarpun, MyILMOHOJIOTHN U HH-
(exnunonubIX Gose3nelt, OMCKUU rocyzaap-
CTBEHHBIH MeTUITMHCKUH yHUuBepcuTeT (OMCK)

Huavcon I1., i-p meuiuHbl, 1pod. gemnapra-
MEHTA KJIMHUYECKUX HayK, JIyH/ICKHI yHUBED-
curer ([IBenwst, JIyHm)

Oxnonkos B.A., n-p Meq. HayK, Ipod., peKTop,
DeyepasIbHBIN HAYYHO-KJIMHUYECKUH IIEHTP pe-
aHUMATOJIOTHH ¥ peabruturosioruu (Mocksa)

Cazumosa I'.P., i-p Me1. HayK, Tpod., 3aB. Ka-
(bempoii rocnUTATEHON IETUATPHUH C KYPCOM
MTOCJIEUTITIOMHOTO 00pa3oBaHusi, ACTpaxaH-
CKUU TOCy/IapCTBEHHBIA MEJUIUHCKUN YHU-
BepcureT (AcTpaxaHb)

Censmuyxas B.I'., i-p 6uon. Hayk, npod.,
IJIABHBIA HAYYHBIH COTPYAHUK JIA00PaTOPUU
3H/I0OKpUHOIOTHH, De/tepaTbHbIN HCCIIe/[0Ba-
TeJIbCKUH LeHTP (PyHAaMeHTaIbHOM U TPAHC-
nsauoHHo MeaunuHab! (HoBocubupek)

PEJAKITMOHHAA KOJIVJIETUA

Cenvresuu O.A., 1-p MeJl. HayK, pod., 3aB.
xadenpoii neguaTpUY, HEOHATOJIOTHH U IIePU-
HATOJIOTHH € KypCOM HEOTIOKHOH MeTUIIIHE],
JlaJIbHEeBOCTOUHBIH TOCy/JapCTBEHHBIH Me/in-
nuHCKAN yHuBepcuteT (XabapoBck)

Cwmaruna U.B., 1-p mez. Hayk, npod., 3aB. Ka-
(enpoii HeBpoIOrHH 1 HEUPOXUPYPTUH C Kyp-
com IT10, AnTaiickuii rocy/ilapcTBEHHBIA Me-
IuIuHCKUN yauBepcureT (BapHay)

Tpogumenxo HU.H., n-p MeA. HAYK, JIOLEHT,
3aB. kadeApOH KINHUIECKOH ayjIeproyo-
THH U ITyJIBMOHOJIOTHH, VIpKyTCcKas rocynap-
CTBEHHAs MeJUIIMHCKAsA aKaZleMUs ITOCIIe -
IJIOMHOTO o6pasoBanus — ¢ruman Poccuii-
CKOH MeJIMIINHCKOM aKaIeMIY HEIIPEPBIBHOTO
npodeccroHansHOro 06paszoBanus (VpKyTck)

®edopos H.A., I-p MeJ1. HayK, IOIIEHT, 3aB. Kade-
nipoit pakysprerckoi nequarpun uM. H.C. Tro-
puHOH, FOKHO-YpabCKUH TocyapcTBEeHHBIA
MeUIUHCKUH yHuBepceuTeT (Yessi0nHCK)

Quauniok O.B., o-p Me[l. HayK, Ipod., 3aB. Ka-
denpoit prusuarpuu u myspbMoHosoruu, Cu-
OUPCKUH rocyZapCTBEHHBIH MeIUIIUHCKUN
yuusepcuret (Tomck)

Xapouxosa C.A., n-p Mef. HayK, Ipod., 3aB.
xadeapol IepMaTOBEHEPOJIOTHH U KOCMETO-
snoruu, CHOUPCKUH rocyJapcTBEHHBIN Meu-
nuHCKui yHuBepcuTtet (ToMck)

Xoxnosa 3.A., n-p MeJ. HayK, Ipod., 3aB. Ka-
denpoit nndexnnonusix 601e3Hell, HoBo-
KY3HEI[KUH rOCyapCTBEHHBIN HHCTHUTYT yCO-
BepIeHCTBOBAHUA Bpadel — puinan PI'BOY
JIIO «Poccuiickass MeAuLMHCKAs akaJeMUs
HEIPEPBIBHOTO PO EeCCHOHATIBHOT0 06pas3o-
Bauwusi» (HOBOKy3HEIK)

XpaHun A.A., 1-p MeJi. HayK, Ipod. kadeapbl
JlepMaToJIOTHH U KocMeTostoruu, HoBocubup-
CKUH rocy/lapcTBeHHBIH MeJUIIUHCKUN YHU-
BepcureT (HoBocu6GUpCK)

I[xaii B.b., i-p Men. HayK, npod., 3aB. Ka-
denpoil mepuHATOJIOTHH, aKYIIIEPCTBA U TH-
Hekosioruu, KpacHOsIpPCKHUE rocyiapcTBeH-
HBIA MEIUIUHCKUN YHUBEPCUTET UM. IPOD.
B.®. Boitno-fIcenernkoro (KpacHOspCK)

IIanowHux U.H., n-p MeJ. HayK, 11pod., 3aB.
xadepoil MponeIeBTUKY BHYTPEHHUX 60J1e3-
Hel, OKHO-YpanbcKuil rocyjapCTBEHHbBIN
MeAuIUHCKIH yHuBepcuTet (Uesms6uHCK)

Axoumos /I.A., 1-p MeJl. HayK, npod. kade-
JIpbI (hapMaKOJIOTUH, KIMHUYECKOH dhapma-
KOJIOTHH U [JOKa3aTeJbHOU MeAunuHsl, Ho-
BOCHOUPCKUN TOCY/IAPCTBEHHBIA MEIUI[UH-
ckuii yausepcureT (HoBocubupck)

3.3. MEJIJUKO-BHOJIOTUYECKUAE HAYKH

Ansbves @.B., 1-p Me[. HAyK, Tpod., 3aB. Ka-
dbenpoit cynebHoit menuiuuel, KpacHosp-
CKHH rOCy/IapCTBEHHBIN MeIUIIMHCKUN YHU-
BepcuteT M. Ipod. B.®. BoitHo-fcenenkoro
(KpacHosipck)

Kasauxos E.JI., i-p Mefi. HayK, Ipod., 3aB. Ka-
(benpoii marosoruueckuii aHATOMUU U Cyze0-
HOU MequIuHEl UM. ipod. B.JI. KoBanenko,
IOsxHO-YpasIbCcKUY TOCYyaPCTBEHHBIN MeIn-
nuHCKu yauBepeurteT (YeassouHCeK)

Jloegunos C.B., 1-p MeJi. HayK, Ipod., 3aB. Ka-
dempoit rucTosorNY, SMOPUOJIOTHH U IIATO-
storun, CHOUPCKUI roCy/1apCTBEHHBIN Mein-
nuHcKud yausepeureT (Tomck)

Hadees A.IN., n-p viea. HAyK, Ipod., 3aB. Ka-
denpoit maronoruueckuit anaromuu, HoBo-
CUOUPCKUH rocyJapCTBEHHBIN MeIUIIUHCKUT
yuausepcuret (HoBocubupck)

ITempex M., n-p MeaUIUHBI, IPOd., PYKOBO-
JIUTEJTb JieTlapTaMeHTa I1aTOJIOTHIecKol pu-
suosorun YuuBepcurera I[losarkoro (Ye-
xust, OJIOMOYTII)

Casonosa E.H., n-p Mei. HayK, Ipod., 3aB. Ka-
(enpoit HopMaJIIbHOH U TATOJIOTUYECKOH Pu-
3MOJIOTHH, IPOPEKTOP 110 HAY4YHOH pabore,
JlaIbHEeBOCTOUHBIH TOCY/JapCTBEHHBIH Me/in-
uHCKu yHuBepeuret (XabapoBck)

Illegena A.H., ni-p MeJ. HaykK, 1pod., 3ame-
CTHTEJIb JUPEKTOPA 10 HayYHOU paboTe, VH-
CTUTYT XUMUYECKOH Orosoruu u GbyHaaMeH-
tanpHOi MeguiuHel CO PAH (HoBocubupcek)

3.4. PAPMAITEBTUYECKHUE HAYKU

benoycos M.B., n-p apM. HayK, JIOLIEHT, 3aB.
kadepoii papmaneBTryeckoro aHaauza, Cu-
OGUPCKUI rOCyJapCTBEHHBIH MEAUIIUHCKUN
yausepcuret (Tomck)

JKapuxos A.FO., n-p 6UOJ. HayK, JOIEHT,
3aB. kadeapoi papMakosoruu um. npood.
B.M. BproxaHoBa, IPOPEKTOP 10 HAYYHOU
pabore U MHHOBAaIUAM, AJITAalCKUI TroCy-
JlapCTBEHHBIY MEJUIIUHCKUN YHUBEPCUTET
(bapnayn)

Kapaxynosa E.B., n-p dapm. HayK, npod. Ka-
enpb! yrpaBiieHNsA 1 5BKOHOMUKH papMarIiu,
CubupCKuii rocyJapCcTBEHHbIH MEAUIIMHCKUN
yuusepcuret (Tomck)

Jlaspenmvesa JI.H., n-p dbapMm. HayK, J10-
IIeHT, 3aB. Kade/[poH yIpaBJIeHnus U SKOHO-
MUKH papManud, fekaH GpapMareBTHIECKO-
ro dakysbrera, ApocIaBCKUH rocyjapCTBeH-
HBIH MeJJUIIMHCKUH yHUBepcuTeT (SIpociiasiib)

Maoonosg I1.I'., n-p Mei. HayK, Tpod., 3aB. Ka-
empoit papmaxosorun, KINHUIECKOH (ap-
MAaKOJIOTHH H ZIOKa3aTeIbHOU MeuIHbI, Ho-
BOCHUOMPCKUI TOCYAapCTBEHHBIN MeUIIHH-
ckuii yausepcurer (HoBocubupck)

Domunbvix C.I., A-p MeJ. HaAYK, IOIEHT, 3aB.
kadenpoi GapMakoJIOTUU, KINHUUIECKOH
dapmaxostoruu, OMCKUI TOCYZapCTBEHHBIN
MeauIuHCKuH yHuBepcutet (OMCK)
Illepmaesa K./]., n-p dapm. HayK, mpod., 3aB.
xadepoii OpraHu3aluy U yrpasieHus dap-
MarleBTHYecKoro jiesa, FOskno-KazaxcraHckas
menunuHckas akagemus (IIsimkenT, Ka-
3axCcTaH)

IloamucaHo B mevats 20.09.2023.

JlaTa BBIXOZIa B CBET 21.09.2023.

@opmar 60x84/8. Bymara Color Copy. l'apauTypa
Georgia. Yot neu. J1. 17,52. Tupa 1000 9K3.

Uzg. N2 124c¢.

Ortrevarano B Tunorpaduu Msaareabeko-
nonurpadudeckoro nearpa HI'MY, r. HoBocu-
6upCK, yJI. 3aJ1eCCKOro, 4.

E-mail: sibmedizdat@mail.ru,

Ten.: (383) 225-24-29

Koppexkrypa E.B. E2opos
KommneiorepHas Beperka T.B. Cobonesa
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3.1. CLINICAL MEDICINE
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ApTrepuanbHas TMIIEPTEH3US IPU MeTA00JTUIECKOM CUHIPOMe
Y KEeHIIH PeNPOLYKTUBHOTO BO3pacra

P.A. ApunrasuHa, A.3. Mycuna, H.A. Ceiittmaran6erosa, H.2K. »Kosacosa, I'.K. I'ybamreBa

Hexommepueckoe akyuoHepHoe obuwecmaeo «3anadno-Kazaxcmawckuil meduyuHckuil yHugepcumem um. Mapama
Ocnanosa», 2. Akmobe, Kasaxcman

AHHOTAIIUA

BBengeHnue. Ynwio goei ¢ n30BITOYHON MAacCOU TeJla U OJKUPEHUEM BO BCEM MHPe HEYKJIIOHHO pacreT. MeTtabo-
JIMdecKye HapylleHUs, IPOBOLMPYeMble Ype3MepHBIM HaKOIUIEHHEM >KHPOBBIX OTJIOKEHHUH, 3HAUNUTEIbHO BIUAIOT Ha
pa3BUTHE U TeueHre PYHKIMOHATBHBIX U3MEHEHUH B OpraHU3Me, B YaCTHOCTU apTepHaIbHOM rumeprensuu (Al).

IT e 1 b . OupeznesneHre u OlleHKA IMOKa3aTesiell 0OMeHa YIJIeBO/IOB, JIUIIU/IOB U TIOJIOBBIX TOPMOHOB Y JKEHIIIUH PENpo-
JIYKTUBHOTO Bo3pacTta ¢ AT u merabosmyeckum cuugpomom (MC).

MaTepumaab U MeETOJB5Hl . BucciegoBanue 6bUIH BKIIOUEHBI 2 TPYIIIBI JKEHITUH PETPOAYKTUBHOTO BO3-
pacTa: OCHOBHYIO T'PYIILy COCTaBIJIM 30 HanueHTOK ¢ Al 1-if crenenu u MC, nmpoxoauBIIne jedyeHue B AKTIOOMHCKOM
MeJUITUHCKOM IeHTpe (T. AkToOe, KazaxcraH); KOHTPOJIBHYIO — 20 IPAKTUYECKU 3/I0POBBIX JKeHII[UH, IPOIIeIINX 00ce-
nmoBaHue B KiiMHUKe ceMeHON MeTuInnHbl 3amaHo-Ka3axcTaHCKoro MeAUITMHCKOTO YHIBepcuTeTa uM. MapaTa Ocrma-
HOBa. I'pyIIIbI OBUIH COTIOCTABUMBI 110 BO3pacTy (35—49 Jiet). Hapsay ¢ u3BMepeHUsIMU apTepUAILHOTO JIABJIEHUS U aHTPO-
IIOMETPUYECKHUX TAPAMETPOB, Y BCeX MAIMEHTOK OIIPEIEIIsUINCh HEKOTOPbIe OMOXUMUUECKUEe TOKA3aTeJIH, & TAKIKE OIIeHH-
BaJIHCH (C UCIIOJIB30BAHUEM 3XOKapauorpaduu) GyHKIMOHAbHBIE TTapaMeTPhl pabOThI ceEp/Lia.

Pes3ynbTartbl. BolABIeHB U3MeHEHUs IIOKa3aTeslell BHYTPHCEPAEYHON IreMOIMHAMUKY y MAllIEHTOK OCHOBHOM
IPYIIBI — YBeJIMUYEeHHe KOHEUHOTO TUACTOJINYECKOTO U CUCTOJIMUECKOTo 00'beMa JIEBOTO JKeIyZ0uKa, a TAKXKe YAApHOTO
obbemMa. BOXUMHUYECKoe MCCIeIOBAHNE BBIABUJIO MOBBINIEHNE KOHIEHTPAIMY TJIIOKO3bl U YPOBHS TPUTJIUIIEPU/IOB B
OCHOBHOW TPYIIIIE, a TAK}KE POCT YPOBHS JIMIIONPOTEN/IOB HU3KOH IUIOTHOCTU U CHUKEHUE YPOBHSI JINTIOIIPOTEHU/IOB BBICO-
KO IIJIOTHOCTU B OCHOBHOU TPYIIIIE IO CPDABHEHUIO C KOHTPOJIBHOM.

3axkuoueHHue. Pazsurue u nporpeccupoBanre MC OKa3bIBaeT CyIIECTBEHHOE BIIMAHUE HA O0Iee COCTOSHUE
[IalleHTOB U MOBBIIIAeT PHUCK BO3HUKHOBEHUS U IIporpeccupoBanus AT

Knaoueenle cnoea: aprepuasibHas TUIEPTEH3Us, MeTaO0OJIHMYeCKUH CHHAPOM, OOMEHHBIe IIPOILEeCCHI, OXKHPEHUe,
JIVTIU/IBL, TJTI0KO3A.

Oo0pasen murupoBaHuA: ApunrasuHa P.A., Mycuna A.3., Cefitmaran6eroBa H.A., XKosngacosa H.K., T'y6a-
meBa [.K. AprepuasibHas THIEPTEH3UA IPU METaO0JIMYECKOM CHH/IPOME Y JKEHIIMH PENpOAyKTUBHOTO BO3pacTa //
Journal of Siberian Medical Sciences. 2023;7(3):7-17. DOI: 10.31549/2542-1174-2023-7-3-7-17

Arterial hypertension associated with metabolic syndrome
in women of reproductive age

R.A. Aringazina, A.Z. Mussina, N.A. Seitmaganbetova, N.Zh. Zholdassova, G.K. Gubasheva

West Kazakhstan Marat Ospanov Medical University, Aktobe, Kazakhstan

ABSTRACT

Introduction. Thenumber of overweight and obese people worldwide is steadily increasing. Metabolic disor-

ders caused by excessive accumulation of body fat significantly affect the development and course of functional changes in
the body, in particular arterial hypertension (AH).
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A i m . Determination and evaluation of the levels of carbohydrates, lipids and sex hormones in women of reproductive
age with AH and associated metabolic syndrome (MS).

Materials and methods. Thestudyincluded 2 groups of women of reproductive age: the main group
consisted of 30 patients with AH grade 1 and MS who were treated at the Aktobe Medical Center (Aktobe, Kazakhstan);
control one consisted of 20 apparently healthy women who were examined at the Family Medicine Clinic of the West
Kazakhstan Marat Ospanov Medical University. The groups were comparable in age (35—49 years). Along with the blood
pressure and body measurements, some biochemical parameters were determined in all patients, and the heart perfor-
mance indicators were also assessed (using echocardiography).

Results. Changes of intracardiac hemodynamics in patients of the main group were revealed: an increase in left
ventricle end-diastolic and end-systolic volume, as well as stroke volume. A biochemical analysis revealed an increase in
glucose and triglyceride values in the main group, as well as an increase in the level of low-density lipoproteins and a
decrease in the level of high-density lipoproteins in the main group compared to the control one.

Conclusion. The development and progression of MS has a significant impact on the overall health status of
patients and increases the risk of development and progression of AH.

Keywords: arterial hypertension, metabolic syndrome, metabolic processes, obesity, lipids, glucose.
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BBEJAEHUE

AprepuanbHas rumneprensus (Al') mpusHana
BeAyIuM (aKTOpOM PHCKA Pa3BUTHsS CEPAEYHO-
cocyauctbix 3aboneBanuii (CC3), KOTOpbIE, B CBOIO
ouepe/ib, VAEP:KUBAIOT IEPBEHCTBO B Py TPUYUH
CMepTU Cpeau B3pocJioro HaceseHus [1]. AT' xapak-
TepHa KaK JJISI MYKUWUH, TaK W JJIsl JKEHIIUH, HO
MOKET UMETh CBOW PACOBBIE W Te€HJIEPHBIE 3aKOHO-
MEPHOCTH, a 9KOJIOTUUECKHE U KIUMaTuueckre hak-
TOPBI MOTYT OBITh TPUTEPAMU Pa3BUTHsI 3a00JIeBa-
HUA [1, 2]. Kap/inosioru akieHTHPYIOT BHUMaHUE Ha
TOM, UTO NIpu4uH pa3putus Al MHOkecTBO. Cpenu
HUX MOTYT OBITH HACJIEeACTBEHHOCTh (CeMeHHBIH
aHaMHe3), HapylIeHUus HeUpoperyaanuu (IOBBI-
IeHHasi AaKTHUBHOCTb CUMIIATUYECKOH HEPBHOU
CHCTEMBI), TOPMOHAJIbHBIE U METa00TMUECKHE HAPY-
meHus, (PyHKIHOHAJbHASA IATOJIOTHs IIOYeK, a
TaKyKe COCYIUCThIE MEXaHU3MBbI (UCHYHKITUA SHI0-
TeJINAJIbHBIX KJIETOK) K UYpE3MEPHOE CTaApEHHE COCY-
1oB [2, 3].

Cremyer OTMETUTD, UTO apTepUaIbHOE JaBIEHHE
(AJl) siBIsIeTcss Pe3yIbTATOM B3aUMOJEHCTBUS U
MIPOTHUBOJIEUCTBUSA CUJIbI U 00beMa BbIOpOCca cep/ia
U peaknuu (COIPOTHBJIEHUE) COCYZIOB (aprepwii),
YTO OOYCIOBIUBAETCS UX JKECTKOCTHIO [2]. B TO xe
BpeMs JKECTKOCTh apTepHUH OIpesessieTcs BO3JIeH-
CTBHEM [IaBJIEHHS KPOBHU BCJIE/ICTBUE W3MEHEHUs
yIapHOTO 00beMa MOCJIe COKPAIIEHUS JKEITYI0UKOB.
3ameTtuM, yTo A/l — 3TO MOKa3aTesIb IENPEPHIBHOTO
(usmosornueckoro Impoiiecca, TPEOYIOMETO IJIst
CBOETO0 TO//IEPKAHUS YaCTU CEPAEUHOM AeATeTbHO-
ctu. AJl TOAJIep;KUBAETCS OCTaTOYHBIM YAAPHBIM

INTRODUCTION

Arterial hypertension (AH) is a leading risk factor
for cardiovascular diseases (CVD), which, in turn,
stay the leading cause of death among adult popula-
tion [ [1]. AH is typical for both men and women but
may have its own racial and gender patterns, and
environmental and climatic factors may be triggers
for the development of the disease [1, 2]. Cardiolo-
gists focus on the fact that there are many causes of
arterial hypertension. Among them may be heredity
(family history), disorders of neuroregulation (sym-
pathetic nervous system overactivity), hormonal and
metabolic derangements, functional kidney patholo-
gies, as well as vascular factors (endothelial cells dys-
function) and early vascular aging [2, 3].

It should be noted that blood pressure (BP) is a
result of the interaction and counteraction of the
intensity and volume of cardiac output and resis-
tance of vessels (arteries) which is due to their stiff-
ness [2]. At the same time, arterial stiffness is deter-
mined by the interaction of blood pressure due to
changes in stroke volume following ventricular con-
traction. Note that BP is an indicator of continuous
physiological process that requires participation of
the cardiac activity to maintain. BP is maintained
by residual stroke volume in the aorta and central
arteries which causes extension of the arterial walls.
Consequently, arterial elasticity ensures their
extensibility, and stiffness — an increase in blood
pressure.

To minimize the metabolic and functional costs
of cardiac performance, it is important to maintain a
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00'beMOM KPOBH B a0pT€ U IEHTPATbHBIX apTEPUAIX,
uT0 00YyCJIOBJIMBAET PACTSDKEHHME CTEHOK apTepHii.
CrnemoBaTeabHO, BJIACTUYHOCTh apTepuil obecrevn-
BaeT UX PACTsIKEHHUE, & JKECTKOCTh — POCT JIaBJIEHUS
KPOBH.

JIiss MUHUMU3AIUY SHEPTETHYECKUX U DYHKIU-
OHAJIPHBIX 3aTPaT Ha pabOTy cepIia BaXKHBIM OCTa-
eTcsl COXpPaHEeHHUE JIOCTATOUYHO BBICOKOHN 3IaCTHUYHO-
ctu aprepuii. CTapeHue COCyI0B C IOTEPEN 3I1aCTHI-
HOCTHU M POCTOM KECTKOCTH YBEJIUUHBAIOT COIPO-
TUBJIEHUE COCY/IOB PACTSIKEHUIO, OCJIOMKHSIS U ITepe-
rpy?kad paboTy cepAlna, IPOBOIUPYS 3a/1elCTBOBA-
HUE JIOTIOJITHUTEJIbHBIX SHEPTETUUECKUX PECYPCOB C
aKTUBAIMel KOMIIEHCATOPHBIX MEXaHU3MOB [3].

PaccmatpuBasi MexaHu3Mbl Kosiebanuss All, He
caeayeT 3a0bIBaTh O BJIMSHUM BSISKOCTH U 0ObeMa
KPOBH, HIHUPKYJIHPYIOIIET0 B KPOBEHOCHOM pYCIIE.
It GHaKTOPHI YACTO 3aBUCAT OT OCOOEHHOCTEH MeTa-
Oosimzma [2]. BaaumocBs3b MeTabOIUUECKUX HAPY-
meHut 1 CC3 oborogHa. VI3MeHeHne (HU3HUOJIOTUN
KpoBooOpareHus (IIOBBIIIEHUE JIABIEHUA) TOPOXK-
JlaeT MeTaboJIMYeCKre HapYIIeH!s], B IIEPBYIO OUe-
peIb B HEPBHOM, CEP/IEUHO-COCY/IUCTON U BBIIEIHU-
TeJIbHOU cucreMax. B To ke BpeMs noBeIIIeHHOe A/l
Yaiie BCTpevaeTcs y MalueHTOB ¢ THarHOCTUPOBaH-
HBIM MeTabosmyeckuMm cuuzapomom (MC), uro
HEPEJIKO CBSI3aHO KaK C HAPYIIEHUSMH OOMEHHBIX
IPOIECCOB, TaK U €O cenupUKONA MUTAaHUA [4, 5].
Tak, y >xeHIIUH ¢ A" HepeJIKO peTUCTPUPYIOT OKU-
peHue, TUCTUNHAEMUI0, HApYIIEeHUsS TOPMOHAJIb-
Horo 6asaHca u caxapHbli quabet (CT) [4].

Muorve aBTOPHI OTMEYAIOT, YTO OKHUPEHHE
(B wactHOCTH TO abIOMHUHQIPHOMY THITYy) 3HAUM-
TEJIPHO IOBBIIIAET PUCK BOBHUKHOBeHUs Al 1 ycyTy-
6sis1eT ee TeueHue [2, 4, 5]. IIpu 5TOM BayKHYIO POJIh
WUTpaeT XapakTep, KyJIbTypa U OCOOEHHOCTH IHTa-
uus. Tak, E.K. Webster et al. [5] ormeuaror, uto mpo-
[EHT )KUTEJIEH ¢ U30BITOYHOM MaCCOH Tesla U O3KUpe-
HUeM (Jla’ke cpeJli MOJIOJIEKH) BBIIEe B HEOJIATOIo-
JIVYHBIX PAaOHAX U HIKE B 9KOHOMHYECKH YCIIEIII-
HBIX PETrHOHaX cTpaHbl. [Ipu 5TOM y /IeBOUEK, CTpa-
JIAIOIINX OXKUPEHueM, PUCK BO3HUKHOBeHHs CC3
OBLT BIBOE BBIIIIE B CPABHEHHUU CO CBEPCTHULIAMU C
HOpMasIbHBIM MHZAEKcOM Macchl Testa (MIMT), a puck
pasButusi AI' BTpoe IpEBBIIIAT TOKA3aTeJTH KOH-
TPOJILHOU TPYMITHI [5].

KosmnuecTBo J1107ied ¢ n30bITOYHON Maccod Tesa
U OKUPEHHEM HEYKJIOHHO PacTeT. ATO XapaKTEPHO
Kak ]I B3POCJBIX, TaK U I Jered. HapymeHue
KyJIbTYypbl TMUTAHUS WJIH, HAIIPOTHUB, OCOOEHHOCTH
HAI[MOHAJILHOH KyXHH, a TaKKe HeJI0CTaTOUHast
(pusHUecKast aKTUBHOCTD SIBJISTFOTCS TJIABHBIMH ITPH-
YMHAMU IIPOTPECCUPOBAHUS OXKUPEHHUS U PA3BUTUS
MC [6-8]. CnemoBaTespHO, M3yUeHUE TEUEHUS U

high arterial elasticity. Vascular aging accompanying
loss of elasticity and increased stiffness increases the
vascular resistance to extension, complicating and
overloading the cardiac performance, causing the
use of additional energy resources with the activa-
tion of compensatory mechanisms [3].

Considering the mechanisms of BP fluctuations,
one should not forget about the influence of the vis-
cosity and volume of circulating blood. These factors
often depend on the characteristics of metabolism
[2]. The relationship between metabolic disorders
and CVD is mutual. Changes in the physiology of
blood circulation (increased pressure) caused meta-
bolic disorders, primarily in the nervous, cardiovas-
cular and excretory systems. At the same time, ele-
vated BP is more common in patients with diagnosed
metabolic syndrome (MS) which is often associated
with both metabolic disorders and dietary habit [4,
5]. Thus, obesity, dyslipidemia, hormonal imbal-
ances and diabetes mellitus (DM) are often observed
in women with AH [4].

Many authors note that obesity (particularly
abdominal) significantly increases the risk of AH
and aggravates its course [2, 4, 5]. At the same time,
dietary patterns, culture and habit play an impor-
tant role. For example, Webster et al. [5] note that
the percentage of overweight and obese residents
(even among young people) is higher in unfavor-
able areas and low socioeconomic regions of the
country. At the same time, in obese girls, CVD risk
of was twice as high compared to peers with a nor-
mal body mass index (BMI), and hypertension risk
was three times higher compared to the control
group [5].

The number of overweight and obese people is
steadily increasing. This is true for both adults and
children. Alteration of the food culture or, on the
contrary, the peculiarities of an ethnic cuisine, as
well as a low level of physical activity are the main
causes of obesity progression and MS development
[6—8]. Therefore, the study of the course and deter-
mination of the patterns of development of various
diseases aggravated by MS are of undeniable rele-
vance.

AIM OF THE RESEARCH

Determination and evaluation of the levels of car-
bohydrates, lipids and sex hormones in women of
reproductive age with hypertension and associ-
ated MS.

MATERIALS AND METHODS

Study design. Clinical, descriptive, cross-sec-
tional study of patients of the Aktobe Medical Center
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omnpeziesieHre 3aKOHOMEPHOCTeH pa3BUTUA pa3Iny-
HBIX IIATOJIOTUH, OTATOIEeHHBIX MC, UMEIOT HeocIo-
PUMYIO aKTYaJIbHOCTbD.

IIEJIb NCCJIEJOBAHUA

OmpeziesieHre U OIlEHKa IIOKas3arejied obMeHa
VIJIEBOJIOB, JIUMU/IOB U TOJIOBBIX TOPMOHOB Y JK€H-
IIMH PeNnpoayKTUBHOTO Bo3pacra ¢ AT' u MC.

MATEPUAJIBI 1 METO/bI

JusaiftH uccaeaoBanusa. KinmHuyeckoe, ommca-
TEJILHOE, OJTHOMOMEHTHOE KPOCC-CEKITMOHHOE HCCITe-
JIOBAaHHE MAIEHTOB AKTIOOMHCKOTO MEIUIIMHCKOIO
nenTpa (r. AkTobe, Kazaxcran) u KiimHUKY ceMelHOM
menunuuapl HAO «3amagHo-Kazaxcranckuil Memu-
OUHCKUU yHUBepcuTeT uM. Mapara OcmanoBa». Bee
MAIMEHTHI TIO/IITMCAIN TUChMEHHOE COoTJIacHe Ha yJa-
cTHe B HCoIeAoBaHuU. Idtudeckuil komurer HAO
«3anagHo-KazaxcTaHCKUH MeTUIIMHCKUN YHUBEPCH-
TeT uM. Mapata OcliaHOBa» ITOJTBEPAJI COOTBET-
CTBHUE WCCJIEZIOBAHUS TMPUHITUIIAM XeJTbCHHCKOU JIeK-
JIapaliyiy, peryiaMeHTUPYIOIIEN ITPOBeIeHUE HCCIIE/0-
BaHUU Cy4acCTHEM *KUBOTHBIX JIMOO UeI0BEKA.

XapakTepucTHKa MalueHToB. B ucciemosa-
HUU y4YaCTBOBAJIH 50 KEHIIUH PEIpPOYyKTHBHOTO
Bo3pacta. B 0OCHOBHYyIO IpyIIly BOILIH 30 MallUeH-
TOK, y KOTOPBIX ObLIa AuarHocTHpoBaHa Al 1-i cre-
nenu (ct.) B couetanuu ¢ MC. KoHTposbHYIO rpyniLy
COCTaBUJIM 20 MPAKTUYECKU 3/I0POBBIX JKEHIIUH,
MPOIIEAIINUX 00cyieoBaHe B KIWHUKe ceMelHOH
MeIHUITUHBI. [Pyl OLTH COIIOCTABUMBI 110 BO3pa-
cry (OT 35 710 49 J1eT).

Coop u 00paGoTKa AaHHBIX. BceM manueH-
TaM IIOCJI€ TOCIHUTAIM3AUN €KeTHEBHO II0 00Ie-
MPUHATOU cXeMe IIPOBOJINJIOCHh U3MEpPEHNE apTepH-
aJIbHOTO JiaByieHus1. Onpeesnsicsa pag OnoxuMude-
ckux mapamerpoB (B jabopatopum INVITRO), a
Tak)ke OBLIO BBIIIOJTHEHO AHTPOIIOMETPHYECKOE
obciieoBanue.

JduarnocrupoBanHas Al 6pu1a kiaccuduuupo-
BaHA B COOTBETCTBUU C peKOMeHJanuaMu Beemmup-
HOU opranuszaiuu 3apaBooxpanenus (BO3) (1999):
Al 140-159/90—99 MM PT. CT. cOOTBeTCTBYeT Al 1-1i
ct.; ymepenHas A (2-s CT.) XapakTepU3UPYyeTCs
ypoBHeM AJl B mpezesax 160—179/100—109 MM PT.
cT.; AT" 3-1 cT., wiu TsKesnas dopma AL, perucrpu-
pyercs npu A/l = 180/110 MM pr. ct. [Ipu mokasare-
51X AJl = 140 / < 9O MM PT. CT. JUATHOCTUPYIOT U30-
JIMPOBAHHYIO CHCTOJIMYECKYIO THIIEPTEH3HIO [9].

Juarno3 MC ycraHaBJIMBaJId B COOTBETCTBUH C
KpuTepusaMu MeskIyHapoaHol deaepaliuu guabera
(IDF, 2007) [10], BO3 (1999) [11] 1 Beepoccutickoro
HayyHOTO obOiecTBa kapauosoroB (BHOK) (2010)
[12] mo HasuuwMio Tpex u 6oJtee MoKasaresie (Tab. 1).

(Aktobe, Kazakhstan) and the Family Medicine
Clinic of the West Kazakhstan Marat Ospanov Medi-
cal University. All patients signed a consent to par-
ticipate in the study. The Ethical Committee of the
West Kazakhstan Marat Ospanov Medical University
confirmed the compliance of the study with the prin-
ciples of the Declaration of Helsinki which regulates
the conduct of research involving animals or humans.

Patients. The study involved 50 women of repro-
ductive age. The main group included 30 patients
who were diagnosed with AH grade 1 in combination
with MS. The control group consisted of 20 appar-
ently healthy women who were examined at the
Family Medicine Clinic. The groups were compara-
ble in age (from 35 to 49 years).

Data collection and processing. All
patients during hospitalization had their blood
pressure measured daily according to the gener-
ally accepted scheme. A number of biochemical
parameters were determined (at the INVITRO lab-
oratory) and an anthropometric examination was
also carried out.

Hypertension was classified in accordance with
the recommendations of the World Health Organiza-
tion (WHO) (1999): BP 140—-159/90—99 mm Hg cor-
responds to arterial hypertension of the grade 1;
moderate hypertension (grade 2) is characterized by
the level of blood pressure within the range of 160—
179/100—109 mm Hg; arterial hypertension of the
3 grade, or severe form of areterial hypertension, is
registered when blood pressure is >180/110 mm Hg.
Isolated systolic hypertension [9] is diagnosed with
blood pressure >140/<90 mm Hg.

The diagnosis of MS was made in accordance with
the criteria of the International Diabetes Federation
(IDF, 2007) [10], WHO (1999) [11] and the Society of
Cardiology of the Russian Federation (SCRF) (2010)
[12] by the presence of three or more indicators
(Table 1).

Statistical processing of the results was performed
using STATISTICA 10 software and Student’s test.
The result was deemed significant at p < 0.05.

RESULTS

For diagnosis of MS, the following parameters
were determined: waist and hip circumferences, BMI
and the waist/ hip ratio. Thus, a waist circumfer-
ence of more than 80 cm in combination with a BMI
of 30 kg/m? or more, as well as the waist/hip ratio of
0.85, made it possible to diagnose MS in all exam-
ined women of the main group (Table 2). Meanwhile,
the results of the anthropometric examination indi-
cate the absence of metabolic syndrome in the con-
trol group.

10
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Ta6smmua 1. Kpurepun Hanuaus MeTabosmdeckoro cuipoma corsiacio IDF, BO3 u BHOK
Table 1. Criteria for diagnostics of metabolic syndrome according to IDF, WHO u SCRF

Iloka3aTesib / Parameter

Pesynbrar / Result

06bem Tanuy, cM / Waist circumference, cm 80
CooTHo1eHMe 06'beMa TaINH K 06beMy 6efiep / Waist/hip ratio 0.85
WHpekc maccel Tesa, kr/m? | Body mass index, kg/m? >30
ApTepuanbHas runepTeH3usi, MM pT. cT. / Arterial hypertension, mm Hg >130/85
[1roko3a HaTowak, MMoJb/ 1 | Fasting glucose, mmol/1 5.6
Tpurnuuepubl, Mmosib/a | Triglycerides, mmol/1 >1.7
JlunomnpoTeu bl BBICOKOH IMJIOTHOCTH, MMoJIb /a1 | High-density lipoproteins, mmol/1 >1.2
XosiecTepuH JUMONPOTEN/I0B HU3KOH MJIOTHOCTH, MMOJIb /JT* >3
Low-density lipoprotein cholesterol, mmol/1*
MoueBas kucsota / Uric acid:

B CbIBOPOTKe KpPOBH, MKMOJIb/ 1 | in blood serum, pmol/1 150-350

B MOYe, MMOJIb/cyT | in urine, mmol/day 1.48-4.43
Actpaauos, nmoab/a | Estradiol, pmol/1 <183

[nroko3oTosiepaHTHBIN TecT ¢ C-nenTtuAoM | Glucose tolerance test on C-peptide

[MonoxkutenbHbll / Positive

[IpumMedyaHmda:

IDF - International Diabetes Federation (MexayHnapogHas ¢enepanus guabera); BO3 - Bcemupnasi opraHusanus

3apaBooxpaHenus; BHOK - Becepoccuiickoe HayuHOe 06111eCTBO KapAHOJIOTOB.

Note
* CorytacHo kinaccupukanuu BHOK, 2010 [12].
According to SCRF, 2010 [12].

Crarucruueckas 06paboTKa pe3yJIbTaToB IIPOBe-
JleHa ¢ nomo1npio makera nporpamm STATISTICA 10
¢ omnpenenenueMm kpurepus CrblofieHTa. PesysnbraT
CUUTa/Id JOCTOBEPHBIM IIPHU p < 0.05.

PE3YJ/IBTATDBI

Insa muarHoctupoBanuss MC 6bUIH OIpesiesieHbI
cyIeflytolye mapaMeTphl: 00beMBbI Taauu U Oefep,
UMT wu cooTHouleHne oOBEMa TaIHU U OOBEMa
6enep. Tak, o6bem Tasuu 6osiee 80 M B COUETAHUH
¢ UIMT 30 kr/m? u 6oJjiee, a TaKKe COOTHOIIEHHUEM
obbemMa Tamuu K 00beMy Oenep 0.85 IMO3BOJIMIHN
ycraHoButh Haiuurie MC y Bcex 006cieoBaHHBIX
JKEHIITUH OCHOBHOU IpyIIIbI (Tabu. 2). B To 3xe Bpems
pe3yIbTaThl aHTPOIIOMETPUYECKOTO HCCIIEIOBAHMUS
CBHJIETEJILCTBYIOT 00 OTCYTCTBUH METAOOJIMYECKOTO
CUHZIPOMA B KOHTPOJIBHOU TPYIIIIE.

Bcem manmmenTam OBLTIO TIPOBEAEHO AETAIHHOE
HCCJIEZIOBAHUE CEPIEUHO-COCYIUCTON JIESITEIHHOCTH
(m3mepenne AJl, sxoxkapauorpadus (9xoKTI') c onpe-
JleJIeHuEeM psijia mapaMeTpoB) (Tabut. 3).

: IDF - International Diabetes Federation; WHO - World Health Organization; SCRF - Society of Cardiology of Russian Federation.

All patients underwent a detailed study of cardio-
vascular activity (measurement of blood pressure,
echocardiography (EchoCG) with the determination
of a number of parameters) (Table 3).

EchoCG results showed changes in physiological
parameters of intracardiac hemodynamics in
patients of the main group: an increase in left ven-
tricular volume parameters (left ventricular end-dia-
stolic volume, left ventricular end-systolic volume,
stroke volume) compared with the control group.
Ejection fraction in patients of the main group was
53.0 + 1.7%. Note that the ejection fraction below
53% is considered reduced, and the reference values
of the ejection fraction are within the range of
53—55%.

We also have assayed biochemical parameters
(Table 4) in order to evaluate the metabolic processes
in the examined women which made it possible to
establish to some extent the causes, or identify pat-
terns of progression of the cardiovascular pathology.
The results of a biochemical analysis of patients in

Ta6una 2. AHTponoMeTpUYeCKHe TT0OKa3aTeln 06C/IeI0BaHHbBIX TAIIUEHTOB

Table 2. Anthropometric parameters of the examined patients

Iloka3aresb PedepencHoe 3HaueHne OcHoBHasArpynna KoHTpoJsibHas rpymnna

Parameter Reference range Main group Control group p

06'beM TaIUH, CM 80/85 87.4+54 83.67 +1.23 0.494487
Waist circumference, cm

WHpekc Macchl Tesa, Kr/m? 25-30 31.5+1.26 24.07 £ 0.05 0.000001

Body mass index, kg/m?

Journal homepage: http://jsms.ngmu.ru
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Ta6smmua 3. OTaesbHble pe3y/IbTaThl 06CAEA0BaHUs CEPAEYHO-COCYAUCTON CUCTEMBI B IPyIINaX NallieHTOB
Table 3. Some results of the cardiovascular examination in groups of patients

PedepeHcHoe
3Ha4YeHHe
Reference range

Ioka3aTesib
Parameter

OcHOBHas rpynna KoHTpo/bHas rpynna

ApTepuasbHOe aBJeHHE, MM PT. CT.
Arterial pressure, mm Hg

110-130 / 70-80

KoHe4HbIN [MaCTOIMYECKHUH 06 beM 59-138
JIEBOTO YKeJIyZ,049Ka, MJI

Left ventricle end-diastolic volume, ml

KoHe4HbIN CUCTOIMYECKHUH 06 bEM 18-65
JIEBOTO YKeJIyZi0uKa MJI

Left ventricle end-systolic volume, ml

YnapHbIi 06'bEM, MJI 70-100

Stroke volume, ml
Opaknus usrnanus, % 55*
Ejection fraction, %

Main group Control group

1458+3.5/925+3.3 133.0+1.75 0.003121
110.8+2.4 91.4 +1.87 0.000000
62.3+0.52 50.1 +1.07 0.000000
86.0+£1.40 71.08 £ 0.5 0.000000
53.0+1.7 55.0+1.5 0.380843

*ITo Simpson.
According to the Simpson's method.

Pesynbrarer 9xoKI nmokasanu usMeHeHus GU3U-
0JIOTUYECKUX IT0OKa3aTesiell BHyTPUCEDPIEUHOU reMo-
JUHAMUKH y TAIIHEHTOB OCHOBHOW TPYIIIIBI: YBEJIH-
yeHHEe 00BEMHBIX ITOKa3aTesIeld JIEBOTO JKeJyA0UKa
(KOHEUHBIH JIHACTOJIMYECKUH OOBEM JIEBOTO KEJTy-
JIOUKa, KOHEUYHBIH CHCTOJIMYECKHH OOBEM JIEBOTO
JKeJIy/IOUKa, YAAPHBIH 00beM) B CDAaBHEHUU C TPYII-
Mol KOHTpossA. Opakius W3THAHUA Y MAI[UEHTOB
OCHOBHOU TpyIIIbI cocTaBwiaa 53.0 + 1.7 %. Otme-
THUM, 9TO QpaKLUAd U3THAHUA HIDKE 53 % CunTaeTcs
CHIKEHHOU, a pedepeHCHble 3HAUEHUA (Qpakiuu
W3THAHWS HAXOJSATCS B IIpeJiesiax 53—55 %.

Taxyke HaMU ObUIH OCYIIECTBJIEH aHAIH3 OHOXU-
MHUYECKHX IMOoKasaTesied (Tabjl. 4) ¢ Leabl0 OLEHKH
MeTaboJTMUECKUX ITPOIIECCOB B OpraHU3Me 00CiIe/0-
BaHHBIX JKEHIITUH, YTO [I03BOJISIET B HEKOTOPOU Mepe
YCTAaHOBUTH IPUYUHBI WJIN BBISIBUTH 3aKOHOMEPHO-
CTH TIPOTPECCUPOBAHMS IATOJIOTUU CEPEYHO-
COCY/TUCTOH CHCTEMBI. Pe3yIbTaThl GMOXUMUYECKOTO
HICCJIe/TOBAHUS MTAITIEHTOK OCHOBHOM T'PYIIIBI MTOKA-
3aJTH Y HEKOTOPBIX U3 HUX HAJTNYUeE IpearnabeTnae-
CKOTO COCTOSIHMSI C KOHIIEHTpAIlMed IJIIOKO3bI B
CBIBOPOTKE KPOBU Oosiee 6.0 MMOJIb/J, XOTS Cpel-
HY€e BeJIMYUHBI 3TOTO TapaMeTPa B OCHOBHOU I'PyTIIIe
He IIPEBBINIATN [IOPOTOBOTO 3HaUeHUs:. Tak:ke OTMe-
THUM, YTO YPOBEHb UHCYJINHA OBLI B IIpesiesiax Gpusu-
OJIOTUYECKOW HOPMBI y BCEX KEHINHH OCHOBHOM
TPYIIIBI, HO OBUI BBIIIE [0 CPABHEHUIO C TPYIIION
KOHTPOJIs (CM. TabJ1. 4).

Hab:roziaercsi yBesindeHre YPOBHsI TPUIJIUIIEPH-
JIOB B OCHOBHOH I'PYIIIE /10 1.77 + 0.87 MMOJIb/JI B CpaB-
HEHUU C KOHTPOJIBHOHM rpymmnoit (1.17 + 0.29). 3ToT
[I0Ka3aTeJb JIOMOIHUTEIBHO MTOATBEPKAAET HATUIKE
MCy nanueHTOB OCHOBHOH T'PYIIIIBI, KaK, B YACTHOCTH,

the main group showed in some of them the presence
of a pre-diabetic state with a blood glucose level
above 6.0 mmol/l, although the average glucose
concentration in the main group did not exceed the
threshold value. We have also found that insulin val-
ues were within the physiological reference range in
all patients of the main group but exceeded those of
the control group (see Table 4).

There is an increase in the level of triglycerides in
the main group up to 1.77 + 0.87 mmol/l in compari-
son with the control group (1.17 + 0.29). This indica-
tor additionally confirms the presence of MS in
patients of the main group, as, in particular, the low-
density lipoprotein level (according to SCRF, a con-
centration of more than 3 mmol/l is a marker of the
MS development) [12]. At the same time, the concen-
tration of high-density lipoprotein cholesterol was
reduced in the main group in comparison with the
control, although it was within the reference values
(see Table 4).

DISCUSSION

Patients of the main group were diagnosed
with arterial hypertension of the first grade (BP
145.8 £ 3.5 / 92.5 + 3.3 mm Hg) in combination
with metabolic syndrome (waist circumference
87.4 + 5.4 cm; BMI 31.5 + 1.26 kg/m?).

Obesity is a relevant problem, both worldwide
and in Kazakhstan. So, Berdygaliev et al. indicate
that an increase in body weight in Kazakh women is
observed with age. If up to 30 years body weight of
Kazakh women is mainly within the range of
50-59 kg, then after 30 years the body weight

12
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Ta6.1una 4. BroxrMUyecKye oKa3aTea d KPOBH 06C/IeJOBAaHHbIX TALUEeHTOK
Table 4. Biochemical parameters of the blood of the examined patients

l'l PedepeHcHoe OcHOBHasA KoHTposibHas

oxasatre/ib 3HayeHHe rpynmna rpynmna
Parameter y! ¥ p

Reference range Main group Control group

KoHIeHTpanus rroKo3s! (KanuaispHast 4.1-5.9 5.60 + 0.87 4.50 +£0.33 0.045096
KpPOBB), MMOJIb/JT
Glucose concentration (capillary blood), mmol/1
WucynuH, MKME /M 3-24.90 9.30 +£0.81 7.50 £0.26 0.038074
Insulin, plU/ml
Wupexkc uncynunopesucrentHocty HOMA-IR 2.86 2.3 1.2 -
Insulin resistance index HOMA-IR
Tpurnunepuabl, MMOJIb/JI <1.7 1.77 £ 0.87 1.17 £ 0.29 0.939383
Triglycerides, mmol/1
XoJiecTepUH JIUIIONPOTEN/I0B BICOKOH 1-1.2 1.33+0.29 1.61+0.10 0.364634
IJIOTHOCTH, MMOJIb /JT
High-density lipoprotein cholesterol, mmol/1
XoJiecTepUH JUMONPOTENI0B HU3KOK <3 4.73 +3.08 38171 0.792598
IJIOTHOCTH, MMOJIb /T
Low-density lipoprotein cholesterol, mmol/1
YpoBeHb 3CTPafiN0J1a, IMOJIb /I 363 + 3.45 323.4+3.72 0.000000
Estradiol level, pmol / 1:

dosukynsapHas dpasa 73-1284

follicular phase

npeoBy/siTopHas ¢pasa 131-1655

preovulatory phase

U TI0Ka3aTesIb COJIEPIKAHMSA JIUIIOIPOTEU/IOB HU3KON
wrotHoctu (corytacio BHOK, xonienTpanus Gosee
3 Mmoutb/s1 — mapkep paszsutus MC) [12]. ITpu sTom
COJiep?KaHUe XOJIECTEPHHA JIUIIONIPOTEU/IOB BBICOKOM
IJIOTHOCTH OBLIIO CHIKEHO B OCHOBHOM TPYIITIE B CPaB-
HEHWH C KOHTPOJIBHOH, XOTs ¥ HAXOAWJIOCh B IPaHU-
1ax pedbepeHCHBIX 3HaUeHUH (CM. TalJL. 4).

OBCYX/JIEHUNE

¥ manmeHTOK OCHOBHOM TPYIIIBI HATHOCTHPO-
BaHa Al nepBoti crenenn (A]l 145.8 + 3.5 / 92.5 +
+ 3.3 MM PT. CT.) B COUETAHHUHU C METaOOJTHIECKUM
curgipomoM (00bem Tamuu 87.4 + 5.4 cm; UMT
31.5 + 1.26 kr/M?). OKUpEHUE SBJISAETCA aKTYaJIbHOU
npobsieMoH, KaKk Ha MHUPOBOM ypOBHE, TaK W ISt
Kazaxcrana. Tak, A.b. bepapiranues ¢ COaBT. yKa3bl-
BAIOT, YTO YBeJIMUEHHE MAacChl Tejla y Ka3axCKHUX
JKeHINWH HabrogaeTces ¢ Bo3pactoM. Ectu 710 30 Jsier
Macca TeJla Ka3aXxCKUX JKeHIIMH HaXOAUTCS ITPENMy-
IIECTBEHHO B IIpefiesiax 50—59 KT, TO IIOcJIe 30 JIeT
Macca Tejla HAYMHAET CTPEMUTEIHHO pacTu (pe3ko
VBEJIUUUBAETCA JOJIs JKEHIIWH ¢ Maccoi Oosee
80 kr) u B rpyI1ie 59—60 JIET JOCTUTAET CBOETO MaK-
cuMyMa [7]. HacTUUHO 5TO MOATBEPIK/AIOT HOJTyUeH-
Hble HAaMH JIaHHBbIe, TaK KaK BO3PACT IAI[UEHTOB
OCHOBHOH TPYIIIBI COCTaBUI 35—49 JeT. [Ipu aTom
CTOUT OTMETUTh, yTo VIMT GoJiee 30 3HAUUTEIHHO
VBEJIUYNUBAET BEPOSATHOCTh PA3BUTHUS CEPJIEYHO-

begins to grow rapidly (the proportion of women
weighing more than 80 kg increases dramatically)
and reaches its maximum in the group of
59—60 years [7]. This is partly confirmed by our
data, since the age of patients in the main group
was 35—49 years. At the same time, it should be
noted that a BMI of more than 30 significantly
increases the risk of cardiovascular diseases and,
in particular, arterial hypertension [5, 8, 9]. In
addition, there is a relationship between hormonal,
metabolic derangements and weight gain in
women. And such processes tend to worsen with
age and are most often associated with the develop-
ment of AH and MS [10, 11].

The study determined a number of biochemical
parameters in women with hypertension and MS.
In particular, a comparison was carried out for
parameters of the concentration of blood glucose.
In patients of the main group, a pre-diabetic state
(5.60 + 0.87 mmol/l) was recorded with insulin
levels within the normal range. In the control
group, the glucose concentration was significantly
lower (4.50 + 0.33 mmol/1). The insulin level was
higher in the main group (9.30 + 0.81 versus
7.50 + 0.26 pIU/ml in the control group). Perhaps
this is due to the influence of excessive fat accumu-
lation on the function of ovarian hormone synthe-
sis, namely, its inhibition [12]. In turn, estrogen
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COCYJTUCTBIX 3a00I€BAaHUU U, B YACTHOCTH, TUIIEPTO-
uui [5, 8, 9]. K Tomy ke cylecTByeT 3aBUCHMOCTD
MEKTy TOPMOHAJIBHBIMU, META00INIYEeCKUMHU Hapy-
MIEHUSMHU U YBEJIMYEHUEM MAacChl TeJa Y JKEeHIIHH.
U noso6HbIE POIECCH UMEIOT TEHAEHITUIO YCYTY-
OJIATHCS C BO3PACTOM U HAaMOO0JIee YACTO COMPSIIKEHBI
¢ pazsutuem Al' u MC [10, 11].

B xone uccieoBaHus OMpPenesiscs psi Onoxu-
MUUYEeCKHX TokKazaresned y skeHmuH ¢ AI' u MC.
B yacTHOCTH, OBLIO IPOBEZIEHO CPAaBHEHHE ITOKA3a-
TeJiell KOHIIEHTPAIINH TJIIOKO3bI B KPOBH. Y TaI[UeH-
TOB OCHOBHOU I'PYHIIbI (PUKCUPOBAIH IIpeAanabeTH-
yeckoe cocrosiHue (5.60 + 0.87 mMMoOib/i), mpu
YPOBHE HWHCYJIMHA B Ipefiesiax HOPMBI. B rpyrme
KOHTpOJISI ITI0Ka3aTejb KOHIIEHTPAIMHU TJIIOKO3bI
ObLJI 3HAYUTENBHO HIKE (4.50 + 0.33 MMOJIb/JI).
YpoBeHb MHCYIMHA OBLI BHIIIIE B OCHOBHOU TPYIIIIE
(9.30 + 0.81 mpoTuB 7.50 + 0.26 MKME/MJ B KOH-
TPOJIbHOMU). BO3MOKHO, 3TO 00BsCHSAETCS BIUSHUEM
Ype3MEPHOTO HAKOILJIEHUS JKUPOBBIX OTJIOXKEHUH Ha
(pyHKIIMIO cCHHTE3a TOPMOHOB SIMYHUKOB, 4 UMEHHO
ee yruereHueM [12]. B cBor ouepespb, HEOCTATOU-
HOCTh 3CTPOTEHOB, II0 /[JAHHBIM JIUTEPATYPHBIX
HMCTOYHHUKOB, BJIUSET HA UYYBCTBUTEILHOCTD TKAHEN K
WHCYJINHY. OCTPOTEHBI IIOBBIIIAIOT €e U CIoco0-
CTBYIOT IepU(EPUIECKOMY PaCIpee/IEHUI0 KIUPO-
BBIX OTJIOJKEHUH, B TO BPEMs KaK TECTOCTEPOH CIIO-
coOCTByeT HAKOIUJIEHUIO JKHUpa B a0JIOMHHAIBHOU
obsactu. CieoBaTeNIbHO, y JKEHIIUH C IIPOTPECCHU-
pytommum MC, 0co0eHHO TIPU HAJIUYUK OXKUPEHUS
1Mo abJJOMHUHAJILHOMY THITY, HAOJIIO/IaeTCs] CHUKEH-
Hasl YYBCTBUTEJIbHOCTh TKAHEHW K WHCYJIMHY U BO3-
pacraer puck pazsutus C/I [13].

B mHamem uceseioBaHuY He OBLJIO OTMEUEHO CHU-
JKeHHe YPOBHs 3CTPAINOJIA Y MTAITHEHTOK KaK OCHOB-
HOU (363 + 3.45 IMOJIb/JI), TaK U KOHTPOJIbHOU
rpymmsl (323.4 + 3.72 IIMOJIb/JI), YTO, B CBOIO OYe-
pezb, MOKeT OBITH CBSI3aHO C YPOBHEM 3CTPAIUOJIA,
XapaKTEPHBIM /IJI 3TOM BO3PACTHOUN T'PYIIIBI JKEH-
I[VH, XOTS MOBBHIIIEHNEe KOHIIEHTPAIIUN WHCYJIMHA
ObLIO HAMH 3aPUKCUPOBAHO.

Bausure MC Ha MeTab0JIM3M HUHCYJIMHA MHOTO-
BEKTOPHO, HO ¥ MHCYJINH BJIUET HA PA3BUTHE TUIIEP-
TOHUU IIyTeM aKTUBAI[UU TeMOIUHAMUKH, 3a/IEPIKKU
HAaTpusi B KPOBSHOM pycJe B KOMIIEHCATOPHOTO
MOBBIIIEHUs] KPOBOTOKa [13]. Poct ypoBHS HWHCY-
JINHA B CHIBOPOTKE KPOBU MOKET OBITH TAK)Ke CBSI3aH
C BJIMSTHMEM KHUIIIEYHOU MUKPOOUOTHI HA UYBCTBU-
TEJIbHOCTh TKaHEH K WHCYJIUHY [14]. VI3BecTHO, YTO
HapyIIeHNUs TUTAHU U TOTPebJIeHYe UMY C BHICO-
KUM COJZIep?KaHHUEM KUPOB U COJIU IIPUBOIUT K yBe-
JIMYeHHUI0 oO0beMa KPOBH JIUOO €e CTYIEHHIO, YTO
SIBJISIETCS TIPAMBIM TNPEIUKTOPOM pasButus ATl
[2, 13]. K ToMy ke /ireTa ¢ BBICOKHUM COZIEPKAHUEM

deficiency, according to literature, affects sensitiv-
ity of tissues to insulin. Estrogens increase it and
promote the peripheral distribution of fat depo-
sits, while testosterone promotes the fat accumu-
lation at the abdominal region. Consequently, in
women with progression of MS, especially in the
presence of abdominal obesity, there is a reduced
sensitivity of tissues to insulin and an increased
risk of DM [13].

In our study, there was no decrease in the level
of estradiol in patients of both the main
(363 + 3.45 pmol/l) and control groups
(323.4 + 3.72 pmol/l), which, in turn, may be associ-
ated with the level of estradiol characteristic of this
age group of women, although we recorded an
increase in insulin concentration.

The effect of MS on metabolism of insulin is
multi-faceted but insulin also affects the develop-
ment of arterial hypertension by activation of hemo-
dynamics, sodium retention in circulation and com-
pensatory increase in blood flow [13]. An increase in
the serum insulin level may also be associated with
the influence of the gut microbiota on tissue sensiti-
vity to insulin [14]. It is known that nutritional disor-
ders and consumption of foods high in fat and salt
leads to an increase in blood volume or its thicken-
ing, which is a direct predictor of the hypertension
development [2, 13]. In addition, the diet high in
salt and fat impaires intestinal barriers, which
affects intestine microbiocenosis, provokes the
development of chronic inflammation. Disturbances
in the activity of intestinal bacteria that release vaso-
active hormones and short-chain fatty acids lead
to a decrease in insulin sensitivity [14] which we
also noted in the main group: an increase in the
insulin serum level 9.30 + 0.81 pIU/ml versus
7.50 = 0.26 uIU/ml in the control group.

Tanaka, Itoh associate an impairment of intes-
tine microbiocenosis with an increased risk of AH
[14]. Obesity and physical inactivity play a key role
in the genesis of physiological deposition of glucose
in adipocytes in the form of triglycerides [10, 13].
An analysis of lipid metabolism parameters showed
that in the MS and AH group, the level of triglycer-
ides was increased to 1.77 + 0.87 mmol/l compared
with the control group (1.17 £ 0.29 mmol/l).
At the same time, the level of high-density lipo-
proteins decreased to 1.33 + 0.29 mmol/l
(1.61 + 0.10 mmol/] in the control group). Mean-
while, the level of low-density lipoproteins in the
main group was 4.73 £+ 3.08 mmol/l, which corre-
sponds to one of the criteria for the MS progression
(more than 3 mmol/I).

14
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COJIM U JKUPOB HApYIIAeT KUIIeYHble 6aphEPHI, UTO
BJIMSIET HA MUKPOOUOIIEHO3 KUIIEYHNKA, IIPOBOIU-
pYeT pa3BUTHE XPOHUYECKOTO Bocmasienus. Hapy-
IIEHUS B aKTUBHOCTH OAKTEPUN KHUIIIEYHUKA, KOTO-
pble TpPOAYUUPYIOT Ba30aKTUBHbIE TOPMOHBI U
KOPOTKOIIETIOUEYHbIe JKUPHbIE KUCJIOTHI, BEAYT K
CHIDKEHHUIO YyBCTBUTEILHOCTU K UHCYIUHY [14], 4TO
MBI TaK}Ke OTMeYaJd B OCHOBHOU T'pyIIlie HaOII0e-
HUS: TIOBBIIIIEHHE YPOBHS HMHCYJIMHA B CHIBOPOTKE
KpOBH — 9.30 + 0.81 MKkME/MJ1 IpoTHB 7.50 + 0.26 B
KOHTPOJIBHOU T'pYIIIIE.

M. Tanaka, H. Itoh cBa3pBatoT HapyuieHue
MHUKPOOHOIIEHO3a KUIIEYHUKA C BO3PACTAHHEM
pucka pasputus Al [14]. Oxkupenue u HU3Kasg Gusu-
YyecKasi aKTUBHOCTb WTPAIOT CYIIECTBEHHYIO POJIb B
refese (pU3UOJOTHIECKOTO ETOHUPOBAHUA B afu-
MIOITUTAX TJTFOKO3BI B JOpMe TPUTJIUIIEPU/IOB [10, 13].
AHanu3 TOKaszaTesJed JIMIUHOTO MeTabou3Ma
nokasas, uto B rpyniie ¢ MC u AT TOBBIIIIEH YPOBEHDb
TPUIVIHIIEPUIOB /10 1.77 + 0.87 MMOJIb/J1 B CpaBHe-
HUY C KOHTPOJIbHOH IPymIou (1.17 + 0.29 MMOJIB/JI).
[Tpu 5TOM YypOBEHb JIMTIONIPOTENU/IOB BHICOKOU ILIOT-
HOCTH YMEHBIITWIICA 710 1.33 £ 0.29 MMOJIb/JI (TpyIIma
KOHTpOJIA — 1.61 + 0.10 MMOJIb/JI). B TO ke Bpems
VPOBEHb JIUIIOMPOTEUZIOB HHU3KOH IUIOTHOCTU B
OCHOBHOU TpYIIIIE COCTaBWI 4.73 + 3.08 MMOJb/J,
YTO COOTBETCTBYET OAHOMY U3 KPUTEPUEB IPOTPEC-
cuposanus MC (6osee 3 MMOJIB/J1).

Pesynbrathl  IxoKI-ucciesoBanusa Iokasaau
n3MeHeHUs: (QUBUOJIOTUUECKUX ITOKa3aTesieldl BHY-
TPUCEP/IEUYHON TeMOJUHAMUKH Y AI[eHTOK OCHOB-
HOU Tpymnnbl. I[lokazaTeabHO, YTO W3MEHEHHH B
cep/ille, XapaKTEPHBIX JJIsI UIIEMUYECKOH OOIe3HU
Cep/AIa, BhIABIEHO He OBLIO.

Crnenmyer OTMETHUTB, UTO UBMEHEHU B CepAlle IIpU
muarHocTupoBaHHOM MC SBJIAIOTCA PE3YJIBTaTOM
reMOUHAMUYECKUX, BOCIIAJINTEIBHBIX U METab0TH-
YeCKHX HapylIIeHWH U W3HAYAJIbHO HE CBA3AHBI C
(yHKITMOHATFHBIMU U3MEHEHUSMHU B KPOBEHOCHOM
cucreme opranmsma [15]. BelpaboTka menmaTopoB
BOCIIaJIEHUsI, KaK CJI€ZICTBHE YPE3MEPHOTIO HAKOILIe-
HUS JKUPOBBIX OTJIOKEHUH, TPOBOLIUPYET PA3BUTHE
XPOHUYECKOTO BOCIAJIEHUs B OPTAHU3ME B IIEJIOM,
0COOEHHO B 0Uarax BoCHaJeH!sA. ITU MEXaHU3MBbI HE
TOJIBKO YCYTYOJIAIOT YK€ MMEIOIeecss BOCIaeHue,
HO U IPOBOIUPYIOT MIPOTPECCUPOBAHUE METab0IU-
YeCKUX HapyIIeHU!, B YaCTHOCTH HAOJII0/IaeTCsI CHU-
JKeHHe YyBCTBUTEJIbHOCTH K WHCYJIMHY U Pa3BUTHE
CJII [16].

PesynpTaThl, IOJIyYeHHBIE B XO7I€ UCCIIEIOBAHMUS,
MIOATBEPIK/IAIOT, UYTO [AWAarHOCTHpoBaHHas Al y
nanueHToB ¢ MC He siBjIseTcs IepBUYHOU AUCHYHK-
[HEeN Cep/IeTHO-COCY/TUCTOM cucTeMBI. Ee marorenes
o0ycsioBuBaeTcs pAAoM (HAKTOPOB U 3aTparuBaeT

The results of EchoCG showed changes in the
physiological parameters of intracardiac hemody-
namics in patients of the main group. It is significant
that no changes characteristic of the ischemic heart
disease were revealed. Is noteworthy that changes in
the heart in diagnosed MS are the result of hemody-
namic, inflammatory, and metabolic disorders and
are not initially associated with functional changes in
the circulatory system of the body [15]. The secretion
of inflammatory mediators, as a result of excessive
fat accumulation, provokes the development of
chronic inflammation in the body as a whole, espe-
cially in the foci of inflammation. These mechanisms
not only exacerbate the already existing inflamma-
tion, but also provoke the progression of metabolic
disorders; in particular, the decrease in insulin sensi-
tivity and development of DM [16].

The results obtained confirm that arterial hyper-
tension diagnosed in patients with MS is not a pri-
mary dysfunction of the cardiovascular system. Its
pathogenesis is determined by a number of factors
and affects almost all the bodily systems which
means that it should be considered in conjunction
with the functional activity of the patient’s organism
[2]. Proper nutrition, moderate physical activity, fol-
lowing the principles of a healthy lifestyle in combi-
nation with constant BP monitoring have a signifi-
cant positive effect, improving the quality of life of
patients, and sometimes completely reversing the
pathological process [1].

CONCLUSION

Metabolic and hemodynamic disorders in meta-
bolic syndrome provoke the development of arte-
rial hypertension in women of reproductive age.
The results of the study indicate the presence of
metabolic disorders in women with hypertension
and obesity which are primarily characteristic of
metabolic syndrome: an increase in the blood glu-
cose concentration, a decrease in tissue sensitivity
to insulin, an increase in the low-density lipopro-
teins and triglyceride concentration with a decrease
in the high-density lipoprotein level. At the same
time, the patients did not have hormonal derange-
ments, which can be explained by the reproductive
age of the examined. Also, in patients of the main
group, the presence of functional changes in the
left ventricle was noted: an increase in the left ven-
tricle end-diastolic and end-systolic volume, as
well as stroke volume given the ejection fraction
was normal.
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MIPAKTHYECKU BCE CHCTEMBI OPraHU3Ma, a 3HAYUT, U
paccMaTpuBaThCs J0JKEH B COBOKYITHOCTH € (BYHK-
IIMOHAJIPHOW AKTUBHOCTHIO OpraHU3Ma IMaIlfeHTa
[2]. KouTposib muTaHUsA, yMepeHHas (GusndecKas
aKTUBHOCTb, BHEJ[PEHHE TIPUHIIUIIOB 3/I0POBOTO
obpaza JKH3HH B COBOKYIIHOCTH C IIOCTOSTHHBIM
MOHUTOPHUHTOM A/l MMEIOT 3HAYNUTETHHOE TOJIOKH-
TeJIbHOE BJIMSIHUE, YIIYUIIas KAYeCTBO KU3HH Mally-
€HTOB, 4 MHOT/IA U ITOJTHOCTHIO KYIIUPYS IaTOJIOTHYe-
ckuii mporecc [1].

3AKJIIOYEHUE

HapymieHue MeTaboIMYeCKUX U reMOJIuHAMUYe-
CKHX TIPOIIECCOB IPU MeTabO0JIMYECKOM CHHJIPOMeE
IIPOBOLIMIPYET Pa3BUTHE apTEPUATBHON TUIIEPTEH-
3UU1 Y KEHIITNH PeIIPOIlyKTUBHOTO Bo3pacTa. Pesyiib-
TaThl, MOJIyUeHHbIE B XOJIe WCCJIETOBAHUSA, CBUJIE-
TeJIbCTBYIOT O HAJIMYUH Y XKEHIIUH C TUIIEPTOHUEN U
OJKMpEHHEM MeTabOJIMUeCKUX HapYIIeHUH, Xapak-
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TEPHBIX B IEPBYIO OUYEPENb JIA MeTabOoJIMIecKOro
CHUH/IDOMA: POCT KOHI[EHTPAIINH [JIFOKO3bI B KPOBH,
CHI)KEHVE UyBCTBUTEJIbHOCTH TKAHEH K WHCYJIMHY,
TIOBBIIIIEHNE KOHIIEHTPAIIUU JIMIOIPOTENIOB HU3-
KOU IUJIOTHOCTH YW TPUIJIULIEPU/IOB CO CHUKEHUEM
TUTPA JIUIOIPOTEUZIOB BBICOKOU ILIOTHOCTH. I[Ipum
5TOM y MANMEHTOK He OBLIO OTMEUYEHO FOPMOHAIIb-
HBIX HApPYIIEHUH, YTO MOKET OOBSCHATHCS PENpOo-
JIYKTUBHO aKTUBHBIM BO3PAacTOM OO0CJIe/IOBAaHHBIX.
Tak:ke y marfeHTOK OCHOBHOM TPYIIIIBI OBLJIO OTMe-
yeHO Haymuuyue QYHKIMOHAJIBHBIX HW3MEHEHUH
JIEBOTO KEJIy/I0UKA: YBeJTNUEHHE KOHEYHOTO JIUACTO-
JINYECKOTO ¥ CHUCTOJIMYECKOTO OOBEMOB JIEBOTO
JKEJIy/IoUKa, a TakiKe y/lapHoro obbema Ha (oHe
HaxoJAIllecss B Ipeiesiax HOPMBI  (Dpakiuu
WU3THAHUS.

KoHduKT HHTEpEeCcoB. ABTODHI 3aABJIAIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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AHHOTAIIUA

BBegenue. 3a00eBaHUsA CEPAEUHO-COCYAUCTON CUCTEMBI Ha MPOTSKEHUH MHOTHX JIET OCTAI0TCsSI OCHOBHOH IIPH-
YUHOU CMEPTHOCTH B OOJIBIIMHCTBE Pa3BUTHIX CTPaH, BKJIouas Poccuiickyro Penepanuio.

ITens. Orenka 3¢deKTUBHOCTH aMOyJIaTOPHOTO HAGIO/IeHNs 32 OOJIBPHBIMHU Ha MPOTSKEHHUU TEPBOTO Tojla MOCye
nepeHeceHHOTO MH(papkTa Mrokapaa (M) u cOOTBETCTBUSA Be/IeHUs MAIIIEHTOB COBPEMEHHBIM PEKOMEH/IAIHMAM 10 THa-
FHOCTUKE U JIEUEHHIO.

MaTtepuaab U MeTO/bl. [IpoaHATU3UPOBAHBI JAHHBIE aMOYJIATOPHBIX KAPT 96 GOTBHBIX (64 MY>KUMHBI U 32
JKEHIIMHBI, CPeJTHUI Bo3pacT 61.6 ronia [43.1; 76.5]), HabI0AaBIIUXCS B 2021 T. B pA3JIMYHBIX MOJUKIHHUKaX T. HoBocu-
6UpcKa B TeUeHHe ro/ia ocyie epeHeceHHoro M.

Pe3ynbTartTsl. Bpesynbrare aHamn3a aMOyIaTOPHBIX KAPT YCTAHOBJIEHO HEZIOCTATOYHOE BBISIBJIEHUE TAKUX KaP/IHO-
BaCKyJIATHBIX (DAKTOPOB PUCKA, Kak apTepuasbHas runeprensus (AT) (42 (43.8 %)) u mpuem cratutoB (14 (14.6 %)), u
HEe/T0OCTATOYHOE BHITIOJTHEHHE PEKOMEH/IAlNH 110 IMCIIaHCEPHOMY HaOJTI0IeHUI0 GOJIBHBIX TIOC/IE CBEPIIUBIIIET0CS COOBITHS
(gacrora mpuemMa MHTHOWTOPOB AHTHOTEH3WHIIpEBpAIIAIEero (gepmeHTa/0JI0KATOPOB PELENTOPOB AaHTHOTEeH3UHA 11
cocraBuiia 32 (33.3 %), 6era-aapeHobs0kaTopoB — 84 (87.5 %), ABOWHON aHTUTPOMOOTHUYECKOH Tepanuu — 59 (61.5 %),
cratiuHOB — 88 (91.7 %), Ipu Cpe/THEM YPOBHE X0JIECTEPHUHA JIUITOIPOTENHOB HU3KOH IJIOTHOCTHU 2.6 [2.4; 4.7] MMOJIB/ ).
3axknioueHue. AMOysIaTopHOE BefieHNE TTAITUEHTOB — KuTesteli r. HoBocubupcka B TedeHue 12 Mec TocJIe TiepeHe-
cenHOro M f1aeT OCHOBaHUsI TOBOPUTH O HEZOCTATOUHOM YaCTOTE BBISIBJIEHUS U KOPPEKIIUHA OCHOBHBIX (DAKTOPOB Kapau-
OBACKYJISIPHOTO PUCKA B IEPHUOJ, TIPe/IiecTByomui M, 1 HeZIOCTaATOYHOM BBITIOJIHEHUN PEKOMEH/IAITUI 110 JIUCTIaHCEeD-
HOMY HaOJTIO/IEHUI0 GOJIBHBIX ITOCJIE CBEPIIUBIIIETOCS COOBITHS.

Kuoueesle caosa: nadapKT MUOKap/a, IUCIaHCEPHOE HABIIOIeH e,

Oo6pasen murupoBaHua: Ocranuna 10.0., [lyauueBa O.B., Pymaynnaesa M.C., Cio6oasa K.M., KysHero-
Ba K.B., fAxouToB /I.A. BesieHne 60IbHBIX, TEPEHECITHX HH(PAPKT MUOKap/ia, B aMOy/IaTOPHO-TTOJIMKIHNHUIECKOM 3BEHE
r. HoBocubupcka // Journal of Siberian Medical Sciences. 2023;7(3):18-26. DOI: 10.31549/2542-1174-2023-7-3-18-26

Management of patients after myocardial infarction in Novosibirsk
in the outpatient setting
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ABSTRACT
Introduction. Cardiovascular diseases have been the leading cause of death for many years in most developed
countries, including the Russian Federation.
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A im . Evaluation of the effectiveness of the outpatient follow-up of patients during the first year after myocardial infarc-
tion (MI) and compliance of care of these patients with the current guidelines for diagnosis and treatment.
Materials and methods. Datafrom outpatient medical records of 96 patients (64 men and 32 women,
mean age 61.6 years [43.1; 76.5]) who were followed up in 2021 in various outpatient clinics of Novosibirsk during the year
after MI were analyzed.

Results. Asa result of the analysis of outpatient medical records, insufficient detection of such cardiovascular risk
factors as arterial hypertension (AH) (42 (43.8%)) and statin use (14 (14.6%)), and insufficient compliance with guidelines
for outpatient follow-up of patients after the event (frequency of administering the angiotensin-converting enzyme inhibi-
tors/angiotensin II receptor blockers was 32 (33.3%), beta-blockers — 84 (87.5%), dual antithrombotic therapy — 59
(61.5%), statins — 88 (91.7%) with an average level of low-density lipoprotein cholesterol — 2.6 [2.4; 4.7] mmol/]) were
revealed.

Conclusion. Outpatient management of patients — residents of Novosibirsk within 12 months after MI gives
grounds to speak about the insufficient frequency of detection and correction of the main cardiovascular risk factors in the
period preceding MI and insufficient compliance with guidelines for outpatient follow-up of patients after the event.
Keywords: myocardial infarction, outpatient follow-up.

Citation example: Ostanina Yu.O., Dunicheva O.V., Rushdullaeva M.S., Slobodyan K.M., Kuznetsova K.V.,
Yakhontov D.A. Management of patients after myocardial infarction in Novosibirsk in the outpatient setting. Journal of
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BBEJAEHUE

3abosieBaHUs  CEPAEUYHO-COCYAUCTONH CHUCTEMBI
(CCC) Ha mpOTsKEHUY MHOTHUX JIET SIBJISTIOTCS OCHOB-
HOH MPUYUHOU CMEPTHOCTU B OOJIBIIITHCTBE PA3BU-
TBIX CTpaH, BKIOYas Poccuiickyro desepanuto, e
JlaHHAs TaTOJIOTHsI AUArHOCTHUPOBaHa 6osiee yeM y
32 % mMyxuuH U y 23 % xeHmuH [1]. OT cepaeuHo-
cocymuctbix 3aboseBanuii (CC3) B PO B 2020 T.
yMepJio 6os1ee 938 000 YeJl., B TOM YHCJIE OT UIIIEMHU-
yeckou 6ose3nu cepara (MBC) — 6ostee 500 000, a
oT octporo mHbpapkra Mmuokapaa (MUM), sBisronie-
rocs HanboJiee HHBAIUANZUPYIOIIUM IIPOSABIIEHUEM
HBC, — 6osee 58 000 ues. [2]. B HoBocubupckoi
obJyractu JieTaJIbHOCTh y OoJsibHBIX MM 3a 9 mec
2022 T. cocTaBuiaa 12.15 %. U eciu B mocienHue
ro/ipl CMepTHOCTb OT octporo MIM cokparuiack B
OCHOBHOM 3a CYET TOCIIUTAJIPHOTO 3Tala, MPexze
BCETO B CBAA3U C BHEJpEHUEM WHTEepPBEHIIMOHHBIX
METO/IOB penep(y3nOHHOU TepaIui, TO CMEPTHOCTh
Ha aMOyJIaTOPHOM 3Talle OCTAETCs BHICOKOU [3], UuTO
0COOEHHO XapaKTEpPHO /I IIEpPBOTO Tofia IIOCIIE
IepeHeceHHOro coObITUS [4].

JloCTI:KEHNEeM OTeYeCTBEHHOH KapAHOJIOTHH
SIBJISIETCS CO3/IaHME CUCTEMBI IO3TAITHOU KOMILJIEKC-
HOU peabuuTaiiuu 60IbHBIX Tocae UM, HauuHas ¢
(opMUpOBaHUS KapANOJIOTHUECKUX OPUTaJ] CKOPOH
ITOMOITHN ¥ 0JI0KOB MHTEHCUBHOM T€paluy U 3aKaH-
ynBasg OpraHU3alUed IepCOHU(UIITPOBAHHOTO
aMOyJIaTOPHOTO JieueHUsI OOJIbHBIX, ODHEHTUPOBAH-
HOTO Ha BTOpuUuHyl mnpodunaktuxky WBC [5-7].
OnHaKoO BBICOKAS JIETAJILHOCTD NPU IEPBUYHOM H
moBTOpHOM MM CBU/IETEIHCTBYET O HETOCTATOUHOU

INTRODUCTION

For many years, cardiovascular diseases (CVD)
have been the main cause of death in most developed
countries, including the Russian Federation where
this pathology is diagnosed in more than 32% of men
and 23% of women [1]. More than 938 000 people
died from CVD in the Russian Federation in 2020,
including more than 500 000 from coronary artery
disease (CAD), and from acute myocardial infarction
(MI) which is the most disabling manifestation of
CAD — more than 58 000 people [2]. In the Novosi-
birsk region, the mortality rate in patients with MI
for 9 months of 2022 was 12.15%. And if in recent
years, mortality from acute MI has decreased mainly
due to the hospital stage, primarily due to the intro-
duction of interventional methods of reperfusion
therapy, then mortality on an outpatient basis
remains high [3], which is especially typical for the
first year after the event [4].

The achievement of the national cardiology is the
creation of a system of phased comprehensive reha-
bilitation of patients after M1, starting with the for-
mation of cardiological ambulance teams and inten-
sive care units and ending with the organization of
personalized outpatient treatment focused on the
secondary prevention of CAD [5—7]. However, high
mortality in first and recurrent MI indicates an
insufficient effectiveness of medical care for these
patients and requires the search for new approaches
to the prevention of CVD including increasing the
effectiveness of post-hospital rehabilitation of
patients.
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3P PEKTUBHOCTH MEIUIIMHCKON ITOMOIIU JTaHHBIM
manueHTaM ¥ TpebyeT MOMCKa HOBBIX MOAXOOB K
npoduiaktuke CC3, BkIOUYas nopwiierue 3¢ dex-
THBHOCTH  IIOCTTOCIHTAJIBbHOU  peabuIuTanuu
6OJIbHBIX.

Ucxonst m3 cKa3aHHOTO, OCTAIOTCA KpalHe BHICO-
KUMU TpeOOBaHUsA, IPEAbABIsIEMbIE K aMOyIaTop-
HOMY HaOJIIOZIEHUIO 32 MaIlueHTaMHU, TIePEeHeCITUME
octperii M. B mepByio ouepens 3TH TpeOOBaHUS
KacalTcsAd BBICOKON 3(P(PEKTHBHOCTH UCIIAHCED-
HOTO HabJIIO/IEHUS C UCIIOJIb30BAaHUEM BBHICOKOKaUe-
CTBEHHBIX COBPEMEHHBIX METO/IOB JUATrHOCTHUKU U
JIedeHUs, COOTBETCTBYIOIINX KINHUYECKHUM PEeKO-
MeHanusaM. dbdpeKTUBHOEe aMOyIaTOPHOE BeIeHIe
00JIBHOTO € BBICOKOH YaCTOTOM BU3UTOB MOXKET CHH-
3UTh JIETAJIBHOCTD B TeUeHHe IIEPBOTO To/ia Ha 29 %
10 CPAaBHEHMUIO C TUITMYHOM MPAKTUKOM [8].

AmMOyaTopHOE BeZleHUe U UCIIaHCEPHOe HAbJTI0-
JleHHe ITallueHToB, nepedeciux UM, B P® ocyiect-
BasieTcss  cortacHO  «IIopsiiIKy — AucCIIaHCEPHOTO
HaOJIOZEHUsT 32 B3POCJIBIMHU», YTBEPKIAECHHOMY
npuka3zoM MuHucTepcTBa 34paBooxpaHneHusa PO ot
29 mMapra 2019 T. N2 1731 [9]. AMOyaTopHOe Befie-
HUe NaIUeHToB, NepeHecinx VMM, mpusBaHO OCy-
mecTBIATh 3GGEeKTUBHbIE MEPhl BTOPUYHOU IIPO-
mmakTuky, Kacamolmecsa KOppeknuu ¢GHaKTOpPOB
pucka (®P) mnporpeccupoBaHUsA aTEPOCKIEPO3a,
KOHTPOJISI apTepuabHOTO JlaBieHus (AJ]), mokasza-
TeJIel BHYTpPUCEDPAEYHON reMOJMHAMUKH, Ha3HAUe-
HUA ONTHMAaJIbHOU MeJMKaMEHTO3HON Tepamnuy,
IIpu HeOoOXOIMMOCTH — PEBACKYJIAPU3AIUN MUO-
Kap/a, JieYeHUs OCJIOKHEHUU U COIYTCTBYIOIIHMX
3a00JI€eBaHUN, pelIeHNus IICUXOJIOTUYECKUX IIPO-
6J1eM, YTO B COBOKYITHOCTH JIOJI?KHO CIIOCOOCTBOBATh
MPEOTBPAIIEHNUI0 KapIUOBACKYJISIPHBIX COOBITHH,
BKJIIOUast moBTopHbIe UM [10, 11].

ITEJIb UCCJIE/IOBAHU A

Onenka 3¢ddekTHBHOCTH aMOysIaTOpHOTO Hab-
JIIOJIeHusI 32 OOJIBHBIMH Ha IPOTSIXKEHUH IIEPBOTO
roga mocse mnepeHeceHHOro MM u COOTBETCTBUA
BeJleHUs IIAallUEHTOB COBPEMEHHBIM peKOMeH/a-
OUAM IO JUATHOCTUKE U JIEUEHUIO JAHHOU KaTero-
pUM IalUEeHTOB.

MATEPUAJIBI 1 METO/bI

IIpoBeneHO onucaTeIbHOE UCCIIEJOBAHNE, BKIIIO-
yaollee pPenpe3eHTaTUBHYI0 BBIOOPKY aMOysaTop-
HBIX KapT IIallueHTOoB, nepeHecmux M. boeuiu nipo-
AHAIM3UPOBAHBI JAHHBIE AMOYJIATOPHBIX KAPT 60JIb-
HBIX, HA0JTIOZABIINUXCA B 2021 T. B PA3IMIHBIX [TOJTH-
KINHHKax r. HoBocubupcka B TeYeHHe rojia 1mocjie
nepenecesHoro M. B gaHHOU KOropTe yMepIInx
ManueHToB He ObUI0. AHATU3WPOBATIUCH aMOysia-

Based on the foregoing, the requirements for out-
patient follow-up of patients who have had acute MI,
remain extremely high. First of all, these require-
ments relate to the high effectiveness of the outpa-
tient follow-up using high-quality modern diagnos-
tic and treatment methods that comply with clinical
guidelines. Effective outpatient follow-up with a
high frequency of visits can reduce mortality during
the first year by 29% compared with everyday prac-
tice [8].

In the Russian Federation, the outpatient man-
agement and follow-up of patients who had MI is
carried out in accordance with the Procedure for out-
patient follow-up of adults, approved by the order of
the Ministry of Health of the Russian Federation of
March 29, 2019 No. 173n [9]. The outpatient man-
agement of patients who had MI is designed to
implement the effective secondary prevention mea-
sures for the correction of risk factors (RF) for ath-
erosclerosis progression; control of blood pressure
(BP), parameters of intracardiac hemodynamics;
appropriate drug therapy, if necessary, myocardial
revascularization, treatment of complications and
concomitant diseases; solving psychological prob-
lems — all these in total would contribute to the pre-
vention of cardiovascular events, including recurrent
MI [10, 11].

AIM OF THE RESEARCH

Evaluation of the effectiveness of the outpatient
follow-up of patients during the first year after MI
and the compliance of management of patients with
modern guidelines for the diagnosis and treatment
of this group of patients.

MATERIALS AND METHODS

A descriptive study including a representative
sample of outpatient medical records of patients who
had MI was performed. Data from outpatient medi-
cal records of those, who were followed up in 2021 in
various outpatient clinics of Novosibirsk during the
year after MI, were analyzed. There were no deaths
in this cohort. Outpatient medical records of 96 par-
ticipants were analyzed — 64 men and 32 women,
mean age 61.6 years [43.1; 76.5]. To ensure the rep-
resentativeness of the patient sample, a list of ran-
dom time points (date and time) was used, and,
based on them, the outpatient medical records of
patients followed up in various outpatient clinics of
the city were selected. Statistical data processing was
performed using STATISTICA software (version 12;
TIBCO Software Inc., USA). Data are presented as
median values. Statistical analysis was performed
using the non-parametric Mann-Whitney U-test.
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TOpHBIE KapThl Q6 MAIlEHTOB — 64 MYy>KUHHBI U
32 SKEeHIIWHBI, CPeTHUNA Bo3pacT 61.6 roja [43.1;
76.5]. [Jna obecniedueHUs peNpe3eHTaTHBHOCTU
BBIOOPKH MAIlEHTOB HCIIOJIb30BAJIM CIIUCOK CJIy-
YalHBIX BDEMEHHBIX TOUEK (J1aTa ¥ BpeMs) U UCXO/Is
U3 HUX OTOWpau aMOyJIaTOpPHbIE KapThl OOJIBHBIX,
HAOJIFOMABIINXCSA B PA3JIMYHBIX ITOJMKJIMHUKAX
ropozaa. CTaTHCTUUYECKYI0 00pabOTKy JaHHBIX IPO-
BOJIWJIU C HUCIIOJIb30BAHMEM IIPOTPAMMHOTO obecrie-
vyenuss STATISTICA (Bepcusi 12; TIBCO Software
Inc., CIIIA). /lanHbIE Ipe/iCTaBIEHEI B BUJIE MEUAH-
HbIX 3HayeHUN. CTATUCTHUYECKUU aHAJIU3 IIPOBO-
JIIK C WCIOJIb30BAaHUEM HelmapaMeTPHYECKOTO
U-xpurepusa ManHa — YuTHuU. Pe3yabTaThl cuuta-
JIUCh CTATUCTUYECKH 3HAYUMBIMHU IPHU P < 0.05.

PE3YJ/IBTATDBI

Q-ob6pasyromuii "HGAPKT AUATHOCTUPOBAH Y 46
(47.9 %) mnanuentos, Q-HeobOpasymoIuii — y 50
(52.1 %) mamuenTtoB. IIoBTOpHBIH WHOAPKT MHUO-
Kapzia iMeJI MecTo y 11 (11.5 %) ImarueHToB; 70 epe-
HecenHoro MIM mokymeHtupoBanuass MBC 6buia y
38 (39.6 %), AT — y 42 (43.8 %), dubpwiAus
npesicepaui (IapoKCU3MaJIbHAsT UM IEPCUCTUPYIO-
mast popma) —y 9 (9.4 %), caxapHslii 1uabet — y 22
(22.9 %), cepmeunas HemocratouHoctb I-1II GpyHK-
nuoHabHOro Kiacca (PK) y 15 (15.7 %) GOJBHBIX.
Kypuu 10 (10.4 %) nanuenTtoB. B mepuoy npe6oiBa-
HUA B cTalroHape (Kak MpPaBUJIO, PETHOHAJIbHBIE
COCyJTUCThIE IIEHTPBI) B cBsidu ¢ UM 62 (64.6 %)
60JIbHBIM OBLIO TPOBENIEHO YPECKOJKHOE BMeIIa-
TEJIbCTBO HA KOPOHAPHBIX COCy/IaX C YCTAaHOBKOH
CTEHTOB.

HcxoHble KINHUYECKUE XapAKTEPUCTUKY TIAIH-
€HTOB — B TeueHUe roja, mpexiiecTpyiomero MM,
IIp€eJICTaBJIEHBI B TA0JI. 1.

B Teuenue ropa mocsie mepeHeceHHoro MM 62
(64.6 %) manuenTa HaOJTIOAAIUCH KAPIUOJIOTaMU, 31
(32.3 %) — TepaneBTaMU B IMOJIMKJIMHUKAX 10 MECTY
JKUTEJIbCTBA, 3 (3.1%) malueHTa BpauyaMH TepareB-
THYecKoro mpoduis He Habmomamuck. CpemHee
KOJINYECTBO JUCIAHCEPHBIX OCMOTPOB COCTABIIIO 8
[5.1; 9.3] Ha omHOTO MaTenTa. B 2 (2.1 %) ciyuasx B
TeUueHHe ToJila Pa3BWICH TIOBTOPHBIA (Q-Heobpa-
gyromui M, noTpeboBaBIINA 9KCTPEHHOU TOCITH-
Tanu3anui. [1o moBoAy APYTUX MPUUHH (HEKOHTPO-
nupyemasi AT, mporpecCupoBaHUE CEepPJIEUHON HEel0-
CTAaTOYHOCTH, HAPYIIEHUsI PUTMA) B TEYEHUE roza
O6butH TocmuTaU3upoBaHbl 8 (8.3 %) OOJBHBIX.
Croiikasi HeTpPy0CIOCOOHOCTh TPH OCBHUETEh-
CTBOBAaHUU B OKOpPO MEIHKO-COITMAIIBHON BJKCIEP-
TU3bl ObLIa ompeseneHa y 6 (6.3 %) Habiomas-
muxcsi. AprepuayibHasi THUIIEPTEH3Us B TeYeHHe
roza, MocJae0BaBIIero 3a nepeseceHHeIM UM, nua-

The results were considered statistically significant
atp < 0.05.

RESULTS

Q-wave myocardial infarction was diagnosed in
46 (47.9%) patients, non-Q-wave — in 50 (52.1%)
patients. Recurrent MI was diagnosed in 11 (11.5%)
patients; before M1, 38 (39.6%) patients had verified
CAD, 42 (43.8%) — AH, 9 (9.4%) — atrial fibrillation
(paroxysmal and persistent), 22 (22.9%) — diabetes
mellitus; and 15 (15.7%) patients had heart failure of
I-III NYHA class. Ten (10.4%) patients smoked.
During their hospital stay (usually in regional vascu-
lar centers) for MI 62 (64.6%), the patients under-
went percutaneous coronary intervention with coro-
nary stenting.

Baseline clinical characteristics of patients during
the year preceding MI are presented in Table 1.

During the year after MI, 62 (64.6%) patients
were followed up by cardiologists, 31 (32.3%) — by
primary care physicians in outpatient clinics at the
place of residence, 3 (3.1%) patients did not seek
medical care. The average number of outpatient
examinations was 8 [5.1; 9.3] per patient. In 2
(2.1%) cases, recurrent non-Q-wave MI developed
during the year, requiring emergency hospitaliza-
tion. For other reasons (uncontrolled hyperten-
sion, progression of heart failure, heart rhythm
disorders), 8 (8.3%) patients were hospitalized
during the year. Persistent disability during exami-
nation at the Bureau of Medical and Social Exper-
tise was determined in 6 (6.3%) patients. Arterial
hypertension during the year after MI was diag-
nosed in 57 (58.3%) patients, while the BP control
values (<130/80 mmHg) were achieved only in 13
(22.8%) patients. The number of patients with
atrial fibrillation did not change compared to the
year preceding MI; three patients were first diag-
nosed with diabetes mellitus. The number of peo-
ple with heart failure increased from 15 to 61
(63.5%), p < 0.001, the number of smokers
decreased from 10 to 7 (7.3%).

Clinical characteristics of patients by the end of
the year of follow-up after MI are presented in
Table 2.

Mean values of total cholesterol (TC) before MI
were 5.4 [4.6; 6.7] mmol/l, low-density lipoprotein
cholesterol (LDL cholesterol) — 2.4 [2.1; 4.3] mmol/],
in 21 (21.9%) patients the values of total cholesterol
before myocardial infarction exceeded 5 mmol/l.
The year after myocardial infarction, the mean val-
ues of TC were 5.3 [3.8; 6.6] mmol/l, and LDL cho-
lesterol — 2.6 [2.4; 4.7] mmol/l, i.e. even there was a
tendency to increase the values of this indicator. Tar-
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Ta6ymmua 1. KiinHuveckasi XxapaKTepHUCTHKA 60JIbHBIX B [OJ, pe/liecTBOBaBIIKi UM
Table 1. Clinical characteristics of patients during the year before MI

Iloka3saTenb / Parameter 3HaueHnue / Value
Bospacr, jiet / Age, years 61.6 [43.1; 76.5]
My»xuuHbl / Men, n (%) 64 (66.7 [61.5; 71.6])
AT / AH, n (%) 42 (43.8 [40.4; 45.1])
[ToBTOpHBIN M / Recurrent MI, n (%) 11 (11.5[7.3; 14.1])
JuarnoctupoBanHas UBC / Diagnosed CAD 38 (39.6 [33.5; 44.1])
dubpuanus npencepauii / Atrial fibrillation 9(9.4[7.4;11.6])
CaxapHblii fuabet / Diabetes mellitus 22 (22.9117.3;25.1])
CeppeuHas HesjocTaTouHOCTD / Heart failure: 15(15.7 [11.3; 18.1])

OKI/class | 2(2.1)

OKII / class 11 11 (11.5)

OKIII / class 111 2(2.1)
Kypenue / Smoking 10 (10.4 [7.4; 14.5])

JlucnancepHoe HaGJII0/IeHUE 110 IOBO/Y 3a60/1eBaHUs CepAEeYHO-COCYJUCTOU CUCTEMBI 38 (39.6 [33.3; 42.1])
Outpatient follow-up for cardiovascular diseases

[Ipumeuvanue. UM - undapkr muokapzaa; AI' - aprepuanbHas runepreHsus; UBC - umemuyeckas 6osesHb ceppua; PK -
yHKIMOHANTBHBIN KJIacC.
N o t e . MI-myocardial infarction; AH - arterial hypertension; CAD - coronary artery disease.

Ta6smmna 2. KnnHuyeckas XapakKTepUCTHKA 60JIbHBIX Uepes roji nocJe nepeHeceHsoro UM, n (%)
Table 2. Clinical characteristics of patients one year after MI, n (%)

IloxasaTtesnb / Parameter 3HayeHue / Value
JlucnancepHoe Ha6.t0ieHe Kapanosiora / Outpatient follow-up by a cardiologist 62 (64.6 [57.3; 66.2])
JlucnaHcepHoe HabJII0/IeHUE TepaneBTa 31 (32.3[30.4; 35.4])
Outpatient follow-up by a primary care physician
CpeJiHee KOJIMYECTBO AUCIAHCEPHBIX OCMOTPOB Ha OZHOTO NaleHTa 8.0 [5.1;9.3]
Average number of outpatient examinations per patient
[ToBTOpHBIN UM / Recurrent MI 2(2.11[1.7;3.4])
Bbixo/; Ha MHBaUAHOCTD / Disability 6 (6.3 [4.4;7.4])
AT / AH 57 (58.3 [57.1; 65.1])
dubpuanus npefgcepanit / Atrial fibrillation 9(9.4[7.8;10.4])
Caxapubiii fuabet / Diabetes mellitus 25 (26.0 [22.1; 28.3])
CepaeuHas HefocTaTo4yHOCTD / Heart failure:: 61 (63.5[57.3; 68.3]), p < 0.001*
®K1/class1 8(8.3)
®KII / class Il 49 (51.0), p = 0.002*
®OKIII / class 11T 4(4.2)
Kypenue / Smoking 7 (7.3 [5.1;9.4])

[Ipumeuanue. UM-undpapkr Muokapza; Al' - aprepuanbHas runepreHsus; PK - pyHKHoHanbHBIN K1acc.
* CTaTUCTUYECKH 3HAYMMble Pa3IndHsl.

N o t e . MI-myocardial infarction; AH - arterial hypertension.

* Differences are statistically significant.

Ta6.1una 3. 3HayeHUs TOKa3aTe el JUNHAHOro Npodu/Isa B AUHAMUKe Hab ofeHus, n (%)
Table 3. The lipid profile in the dynamics of follow-up, n (%)

Ioka3aTenb B roa, npeamectByomuii UM Yepes roag nocae UM
Parameter In the year before MI In the year after MI
0XC, mmouib /a1 | TC, mmol/1 5.4 [4.6; 6.7] 5.3[3.8;6.6],p=0.516
XC JIMHII, mmounb/a | LDL cholesterol, mmol/1 2.4 [2.1; 4.3] 2.6 [2.4;4.7],p=0.071
JocTtmxkenue nesneBbix 3HadeHud XC JIITHIT - 20 (20.8 [14.3; 24.3])

LDL cholesterol targets

[Ipumeuanue. UM-undpapkr muokapzaa; OXC - o6muit xosectepun; XC JIITHII - xosiecTepuH JUIONPOTENHOB HU3KOH MJIOTHOCTH.
N o t e . MI - myocardial infarction; TC - total cholesterol; LDL cholesterol - low-density lipoprotein cholesterol.
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Ta6Jmua 4. HazHaueHwue OTAEJIbHBIX IPYNIT AHTUTUIIEPTEH3UBHbBIX U aHTHAHTMHAJIbHBIX ITPENapaToB B JUHAMHKE

Haburoienus, n (%)

Table 4. Administration of certain groups of antihypertensive and antianginal drugs in the dynamics of follow-up, n (%)

I'pynmna npenapatoB
Drug group

B rog, npeamecrByomyuii UM Yepes rog nocie UM
The year before MI

The year after MI

WAI®/EPA | ACE inhibitors /ARBs
BeTa-agpeHo6i0kaTopsl / Beta-blockers
[Juypetuku / Diuretics

AMP (BepoUINUPOH, 3MJIEPEHOH)
MRAs (verospiron, eplerenon)

BasicaptaH, caky6uTtpu / Valsartan, sacubitril -

BJioKaTOpbI Me/IJIEHHBIX KaJIbIIMEBbIX KAHAJIOB
Calcium channel blockers

ACK / ASA
ACK + knonugorpen / ASA + clopidogrel -
ACK + Tukarpesion / ASA + ticagrelor -
ACK + npacyrpen / ASA + prasugrel -

/JIBoiiHasi aHTUTPOMGOLMTApHAS Tepanus -
Dual antiplatelet therapy

AHTHKOarynsHThl / Anticoagulants
Cratunsl / Statins
Jllpyrue / Others

22 (22.9 [17.4; 24.5])
19 (19.8 [16.3; 22.1])
12 (12.5 [9.2; 15.4])
2 (2.1[1.7; 3.1])

9 (9.4 [7.1;10.3])

15 (15.6 [13.2; 18.1])

9 (9.4[7.3;11.2])
14 (14.6 [12.4; 17.5])
8 (8.3 [7.1;9.3])

32 (33.3[25.3;35.2]), p = 0.138
84 (87.5 [83.4; 92.2]), p = 0.002*
14 (14.5 [10.3; 17.2]), p = 0.534
8 (8.3 [6.4; 10.3]), p = 0.061

4 (4.0 [2.8;5.1])
16 (16.6 [14.1; 19.5]), p = 0.061

6 (6.0 [4.5; 9.3]) p = 0.028*
28 (29.2 [21.4; 34.5])

30 (31.3 [27.6; 34.1])

1 (1.0 [0.65; 1.02])

59 (61.5 [57.1; 66.4])

20 (20.8 [15.3; 24.1]), p = 0.063
88 (91.7 [87.2; 93.1]), p < 0.001*
55 (57.3 [51.4; 64.1]), p < 0.001*

[Ipumeuvanue. UM - unpapkr muokapzaa; UAIND/BPA - MHrUOGUTOPHI aHTHOTEH3WHIpeBpamamuero gepMeHTa / 6JI0KaTOPBI
penentopoB aHruotensuHa II; AMP - aHTaroHHCTbl MUHEPAJIKOPTHKOUAHBIX perienTopos; ACK - aneTh/caquLnI0Bast KUCJI0TA.
N o te. IMI - myocardial infarction; ACE inhibitors/ARBs - angiotensin-converting enzyme / angiotensin receptor blockers; MRAs -

mineralocorticoid receptor antagonists; ASA - acetylsalicylic acid.
* CTaTUCTUYECKH 3HAYHMBbIe Pa3INdHs.
Differences are statistically significant.

rHOCTHpOBaHa y 57 (58.3 %) manueHToB, IPU 3TOM
koHTpOJIst A/l (<130/80 MM PT. CT.) JOCTUTJIU JIUIITH
13 (22.8 %) uen. Yucno 60bHBIX ¢ GUOPUIIAIIHEH
TIpEeJICEPAUN TI0 CPAaBHEHUIO C TOJIOM, IPEJIIIECTBO-
BaBmuM MM, He ©UBMEHUIIOCH; y TPEX OOJIBHBIX OBLT
BIEPBbIE IMATHOCTUPOBAH CaxapHBIN auaber. YBe-
JIMYMIJIOCH KOJIMUECTBO JIHI C CEPAEYHON HeocTa-
TOYHOCTBIO — ¢ 15 /10 61 (63.5 %), p < 0.001, KOJIUUe-
CTBO KYPUJIBIIIUKOB YMEHBIIIUIIOCH € 10 /10 7 (7.3 %).

KnuHuueckass XapaKTEPHUCTHKA IAIl[HEHTOB K
HUCXOMy Toaa HaOJIofeHHUs II0Ce IMepeHEeCeHHOTO
VM mpezcraByieHa B TabJL. 2.

Cpennure 3HaUEeHUsI OOINETO X0JeCTEPUHA KPOBHU
(OXC) nmo nepenecennoro UM cocraBuiu 5.4 [4.6;
6.7] MMOJIB/JI, XOJeCTepUHA JINIIOIPOTENHOB HU3-
ko rtotHocTy (XCJIITHIT) — 2.4 [2.1; 4.3] MMosn/ 7,
y 21 (21.9 %) nmanuenTa 3Hayenuss OXC 70 nepeHe-
ceHHoro  uHbapkKra MHOKapAa  IPeBBIIIaIN
5 MMOJib/J1. Yepe3 roj mocie uH(GAPKTAa CpeIHHE
s3naueHuss OXC cocraBwiu 5.3 [3.8; 6.6] Mmoib/ 1, a
XC JITTHII — 2.6 [2.4; 4.7] MMoJiB/ 11, T.€. lasKe UMe-
Jlach TEHIEHIMSA K MTOBBIIIEHUIO 3HAYEHUH JaHHOTO
nokaszaresnd. IleneBble 3Hauenusas XC JIITHII
(<1.4 MMoJb/1) B mocTuHGAPKTHOM IEPHO/ie ObLIH
JIOCTUTHYTHI JIUIIb B 20 (20.8 % [14.3 %; 24.3 %])
cnyyasx (Tabur. 3).

get values of LDL cholesterol (<1.4 mmol/1) during
the postinfarction period were achieved only in 20
(20.8% [14.3%; 24.3%]) cases (Table 3).

Data on the prescription of basic antihyperten-
sive and antianginal drugs are presented in Table 4.

DISCUSSION

Patients discharged from the hospital after myo-
cardial infarction form a heterogeneous group that
requires individual outpatient follow-up and outpa-
tient treatment focused on secondary prevention of
CAD. The analysis of outpatient medical records of
96 patients who were followed up for a year after
hospitalization for acute MI in various outpatient
clinics of Novosibirsk revealed a number of debat-
able points and obvious defects that could affect the
further course and prognosis of the disease.

Thus, only 39.6% of patients before MI were diag-
nosed with CAD and only 43.8% with AH. Notewor-
thy is the high incidence of diabetes mellitus (22.9%)
in patients with MI. Despite the need to be followed-
up by a cardiologist after the event, only 64.6% of our
patients were really followed up by cardiologists dur-
ing the year after MI, and 3 patients did not seek
medical care. A low frequency of achieving the target
values of the main risk factors — BP (22.8% of
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JlaHHbIE 0 HA3HAYEeHUH 6A3MCHBIX AaHTUTUIIEPTEH-
3UBHBIX U AaHTUAHTMHAJIbHBIX IIPENIAPaTOB [IPEICTAB-
JIEHBI B Ta0JI. 4.

OBCYXKJIEHUE

BonpHble, BRIMMCAHHBIE U3 CTAI[MOHApa IIOCiIe
IlepeHeceHHOT0 WH@apKTa MHOKap7a, 00pasyroT
HEOTHOPO/THYIO TPYIIITY, TPEeOYIOIIYI0 WH/ITUBUAYAIb-
HOTO JIMCITAHCEPHOTO HAOJIOZeHUs W aMOyJaTop-
HOTO JIeYeHUs, OPUEHTUPOBAHHOTO HA BTOPUYHYIO
npodwraktuky UBC. IIpoBeneHHbIil aHamu3 aMOy-
JIATOPHBIX KapT 96 OGOJbHBIX, HAOJIOIABIINXCSI B
TeueHHe To/la IOcjle TOCIUTAIN3AIUN II0 IOBOAY
octporo VM B pa3inn4uHBIX NOJIUKJINHUKAX I. HoBO-
cuOHpCKa, BBIABUII Psifl JUCKYyTaOEIbHBIX MOMEHTOB
U SABHBIX Ie)E€KTOB, CIIOCOOHBIX TOBJIUATH HA /aJIb-
Helilllee TeueHHe 3a00I€BAHUS U IPOTHO3.

Tak, Bcero y 39.6 % GOJIbHBIX JI0 IIEPEHECEHHOTO
WM 6b11a nuarnoctupoBana UBC u Bcero y 43.8 % —
AT'. O6partraer Ha cebs1 BHUMaHUE BbICOKAs YacTOTa
caxapHoro aumabera (22.9 %) y 6ospHBIX ¢ WM.
HecMoTpst Ha HEOOXOAMMOCTD HAXOXK/I€HUA Ha JIUC-
MMAHCEPHOM yUeTe Y Kap/IHoJIora I0cje IepeHeceH-
Horo MM, ToibKO 64.6 % HaAIIMX ITAIlUEHTOB B TeUe-
HUe rojia rocje nepeHeceHHoro VIM Ha6rofjaIich
KapJuoJioraMu, a 3 malpeHTa BooOIle He obparra-
JIICh K BpauaMm. OTMedYeHa HU3KAas YacToTa JOCTIIKe-
HUA TIIeJIeBBIX 3HAUYeHUN OCHOBHBIX (HAKTOpPOB
pucka — AJl (22.8 % nanuenTo) u XCJITTHIT (20.8 %
MMAITUEHTOB). YBEJIUYMIIOCh YUCIO OOJIBHBIX C Cep-
JIEYHOH HEZOCTAaTOYHOCThIO, ocobeHHo II u IIT K.

Bo wMHOromMm mepeuncieHHbIE HeraTUBHbBIE
MOMEHTBI CBSI3aHBI C BBISABJIEHHBIMU JlepeKTaMu
MeZINKaMeHTO3HOH Tepanuu O0JIbHBIX, IIepPEHECITHX
UM, B TeyeHue roja Habaromenus. Tak, BBIXOAUT 3a
PaMKU KJIMHUYECKUX PEKOMEHAAIIUHA HEJIOCTATOUHO
yacroe Ha3HAUeHHue 6JI0KaTOpOB peHUH-
AHTUOTEH3WHOBOU CHUCTEMBI (MHTHOUTOPHI AHTHO-
TeH3WHIIpeBpamamiiero ¢epmenra / 6J0KaTOPbI
penienTopoB aHrnoTeHsuHa II), KoTopble MOIyJaIH
K KOHITy Tro7ja HaOTI0IeH s JIVIIG 33.3 % HaIeHTOB,
AHTarOHNCTOB MUHEPAJIKOPTUKOUIHBIX PEIIEITOPOB
(8.3 %), nBOWHOW AaHTUTPOMOOIUTAPHON Tepamuu
(61.5 % mamuenTtoB). CTaTuHbl He Totydanu 8.3 %
0oJIbHBIX Yepes 1o nociae UM u 0oJiee MOJIOBUHBI
U3 TeX, KOMY OHU ObLIN ITOKa3aHsl 10 1IM.

3AK/IOYEHUE

AMOyIaTOpHOE BeZieHUE MAIUEHTOB — JKUTEJIEH
r. HoBocubupcka B TeueHHE 12 MecC IOCJIe IepeHe-
cerHoro IM flaeT OCHOBaHHsS TOBOPUTH O HEIOCTA-
TOYHOU YaCTOTE BBISBJIEHUS U KOPPEKITUH OCHOBHBIX
(bakTOpPOB KapAMOBACKYJISAPHOTO PUCKA B IEPHUOJ,
npeatrecTByomui UM, u 0 HETOCTATOYHOM BBIIIOJI-

patients) and LDL cholesterol (20.8% of patients)
was noted. The number of patients with heart failure,
especially of IT and III NYHA class, increased.

In many respects, the listed negative points are
associated with the identified defects in the drug
therapy of patients who had MI during the year of
follow-up. Thus, the insufficiently frequent prescrip-
tion of renin-angiotensin system blockers (angioten-
sin-converting enzyme inhibitors / angiotensin II
receptor blockers), which received only 33.3% of
patients by the end of the year of follow-up, miner-
alocorticoid receptor antagonists (8.3%), dual anti-
platelet therapy (61.5 % of patients) goes beyond the
scope of clinical guidelines. Statins were not received
by 8.3% of patients one year after MI and more than
half of those who had indications to receive them
before MI.

CONCLUSION

Outpatient management of patients, residents of
Novosibirsk, for 12 months after MI gives grounds to
speak about the insufficient frequency of detection
and correction of the main cardiovascular risk fac-
tors in the period preceding MI, and about the insuf-
ficient compliance with guidelines for outpatient
follow-up after the event.
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BiinsaHNE HOBBIX MPOU3BOJAHBIX 6,7-TUMETOKCUXUHA30IuH-4(3H)-
OHA C OCTATKAMHU aMHUHOKHCJIOT M JUIICIITHA0B Ha aKTUBHOCTH
rsiasHOU (Mpro) u nananaonogoouou (PLpro) nmporeas
SARS-CoV-2

.. ITozgusakos, A.C. Uupsankun, WU.I1. Kogorugu

ITamueopckuil meduxo-gapmayesmuuecko2o uHcmumym — guauan ®I'6OY BO «Boazoepadckuil 20cydapcmeeHHblil
MeduyuHekull yHusepcumemy», Ilamueopck, Poccus

AHHOTAIIUA

B Begenue. HoBast kopoHaBupycHas uHbeKIUA, BI3BaHHAA BUpycoM SARS-CoV-2, sABiseTcsa BBICOKOKOHTAaruo3-
HBIM 3200JIeBaHIEM CO 3HAUUTEJIbHBIM PUCKOM PA3BUTHSA OCIOKHEHUH BILIOTH JI0 JIETAJILHOTO Hcxoza. Pazpaborka aHTH-
SARS-CoV-2 mpemnapaToB Havasach MPAKTHUECKH CPa3y MOCIe uieHTHGhUKAIIUN BUPYCa, IIPU 3TOM 0003HAUHJIHNCDH JIBE
IepcrieKTUBHbIE (GapMaKOJIOTHUeCKHe MUIIIEHH — OCHOBHAS U NATAWHOMIOA00HAS IPOTeassbl.

IT e 1 5. OrneHka BIUAHUA HOBBIX IPOUBBOAHBIX 6,7-AMMETOKCUXUHA30INH-4(3H)-0Ha ¢ 0OcTaTKAMKU aMHHOKHUCIIOT U
JIATIETITH/IOB HAa aKTUBHOCTD poTead SARS-CoV-2 in vitro.

MaTtTepuanas u Vi3ygaeMble BelllecTBa IOJIy4YaId U3 KOMMepPYECKH JOCTYIIHOU 2-aMUHO-4,5-
JINMETOKCUOEH30MHON KUCJIOTBI, KOTOPYIO T€TEPOIUKIN30BAIH /IO 2-aJIKUI-6,7-TUMETOKCH-3,1-0eH30KCa3UH-4-0HOB C

M€TOHI.

IIOCJIeTyIOITUM B3aUMO/IeHCTBUEM C aMUHOKUC/IOTAMY U AUIeNTHIaMU. V13MeHeHNe aKTUBHOCTH BUPYCHBIX IIPOTeas oIe-
HUBIH CIIEKTPOGOTOMETPUIECKH C HUCIIOJIB30BAHUEM COOTBETCTBYIOIIUX CyOCTPATOB. B X0ze mceaeioBaHus pacCUUThI-
Ban Koo duunent noayunrubunun IC, .

PesynbTartThl . BXxoze uccienoBanus ObLJIO YCTAHOBIIEHO, UTO ITOJIyYeHHBIE COETMHEHUS [TPOSIBIIAIOT BEIPAYKEH-
HYI0 UHTUOUPYOIIYI0 aKTUBHOCTD 10 OTHOIIIEHUIO KaK K OCHOBHOM, Tak U mananHonogobuou nporeaze SARS-CoV-2 ¢
AnanasonoM IC_ 0.012-0.100 u 0.013-0.100 MKM/MJ1 cooTBeTCcTBeHHO. Hanbosee BbIpasKeHHOE JIEHCTBHE yCTAHOB-
JsieHo A coequHenus 3h ¢ pparmenTom aunenTHAa IIUIMI-TPUOTOMAH € U30IPOIUIBHBIM PAZIUKAIOM, KOTOPOE CHU-
’KaJI0 aKTUBHOCTH OCHOBHOM nporeassl (IC, 0.012 + 0.005 MKM /M) u nanauHonozfo6Hoi nporeass (IC  0.013 =
0.009 MKM /m1).
3axknwueHue. Coenunnenue 3h, cozepkamiee M30NPONMIBHBINA PAJAUKAI U JUMENTHA TIULUI-TPUNTO(AH,
MOJKET CTaTh IEPCIIEKTUBHBIM 00BEKTOM JIJIs JaJIbHEHUIIIEro N3yUeHHA U Pa3paboTKU Ha ero OCHOBE HOBOTO IIPOTHUBOBU-
PYCHOTO CpeJicTBa.

Kmouesnle caosa: kopoHasupycHas nadekiusa, SARS-CoV-2, ocHOBHas MpoTeasa, HallanHoIoA00Has IIpoTeas3a, XuHa-

30JIMHOHBI.

Oo6pasen murupoBaHuia: llo3ausakos [I.U., Yupsankus A.C., Komouuau W.I1. BiusiHre HOBBIX TPOU3BOIHBIX
6,7-TMMETOKCUXUHA30IUH-4(3H)-0Ha ¢ OCTaTKaMU aMUHOKHCJIOT W JUIENTH/IOB Ha aKTWUBHOCTH IyiaBHOK (Mpro)
u nmananHomnonoouoi (PLpro) mporeas SARS-CoV-2 // Journal of Siberian Medical Sciences. 2023;7(3):27-36. DOI:
10.31549/2542-1174-2023-7-3-27-36
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Effect of new derivatives of 6,7-dimethoxyquinazoline-4(3H)-one
with amino acid residues and dipeptide fragments on the activity
of the main protease (Mpro) and papain-like protease (PLpro)

of SARS-CoV-2

D.I. Pozdnyakov, A.S. Chiriapkin, I.P. Kodonidi

Pyatigorsk Medical and Pharmaceutical Institute, branch of the Volgograd State Medical University, Pyatigorsk,
Russia

ABSTRACT

Introduction. A novel coronavirus infection caused by the SARS-CoV-2 virus is a highly contagious disease
with a significant risk of complications up to mortality. The development of anti-SARS-CoV-2 drugs began almost imme-
diately after the identification of the virus, while two promising pharmacological targets were identified: the main and
papain-like proteases.

A i m . Evaluation of the effect of new derivatives of 6,7-dimethoxyquinazoline-4(3H)-one with amino acid residues and
dipeptide fragments on the activity of SARS-CoV-2 proteases in vitro.

Materials and methods. Thestudiedsubstanceswereobtained from commercially available 2-amino-
4,5-dimethoxybenzoic acid which were cyclized into 2-alkyl-6,7-dimethoxy-3,1-benzoxazine-4-ones, followed by reaction
with amino acids and dipeptides. The changes in the activity of viral proteases were evaluated with spectrophotometry
using the appropriate substrates. During the study, the half maximal inhibitory concentration (IC, ) was calculated.
Results. Asaresult, it was found that the obtained compounds exhibit pronounced inhibitory activity with respect
to both the main and papain-like protease of SARS-CoV-2 with an IC_| range of 0.012-0.100 and 0.013-0.100 pM/ml,
respectively. The most pronounced effect was shown for the 3h compound with a fragment of the glycyl-tryptophan dipep-
tide with the isopropyl radical, which reduced the activity of the main protease (IC, 0.012 + 0.005 uM/ml) and the papain-
like protease (IC_, 0.013 + 0.009 pM/ml).

Conclusion. Compound gh containing the isopropyl radical and the glycyl-tryptophan dipeptide may become a
promising object for further study and development of a new antiviral agent based on it.

Keywords: coronavirus infection, SARS-CoV-2, main protease, papain-like protease, quinazolinones.

Citation example: Pozdnyakov D.I., Chiriapkin A.S., Kodonidi I.P. Effect of new derivatives of 6,7-dime-
thoxyquinazoline-4(3H)-one with amino acid residues and dipeptide fragments on the activity of the main protease
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BBEJAEHUE

HoBas xopoHaBupycHast WHGEKIUs, BI3BAHHAS
BupycoMm SARS-CoV-2, npuBesa K IaHAeMUU U OKa-
3aj1a CyIlleCTBEHHOE BIIUSHYE Ha CUCTEMBI 3IPABOOX-
PaHEeHUsA PA3JIMYHBIX TOCyZapcTB. IlaToornueckuit
rporiecc, Boi3biBaeMblii SARS-CoV-2, B 3HaUHUTEH-
HOWH CTelneHu BapuabesieH U MOJKET IIPOTEKATh B pas-
JINYHBIX BAaPUAHTAX KJIUHUYECKUX IPOSIBJIEHUH: OT
OECCUMIITOMHOTO TeYeHUs 0 TSKEJI0H (POpMBI
3a00J1eBaHUA, KOTOPAs COIPOBOXKAAETCS PAIOM
OCJIOKHEHUU, TAKNMU KaK THEBMOHUSA, «ITUTOKUHO-
BBIA IIITOPM», OCTPBIA PECIUPATOPHBIN JIHCTpecC-
CHHJIPOM, OCTPOE TTOBPEsK/IeHHe JIeTKuX [1]. Bo MHO-
TOM HeEIpeICKa3yeMbIl XapakTep TeueHus WHQEeK-
IIMOHHOTO IIPOIIeCca, a TAKXKE BBICOKUU PUCK OCJIOXK-
HEHUH U JIETAIBHOCTH CIIOCOOCTBOBAJ TPAKTUUECKH
MTHOBEHHOMY CTapTy HAyYHO-IIPUKJIAJHBIX HCCIIE-
JIOBAaHUI, HANPaBJEHHBIX HA IIOHCK HOBBIX AHTHU-

INTRODUCTION

A novel coronavirus infection caused by the
SARS-CoV-2 virus has led to a pandemic and has had
a significant impact on the healthcare systems of var-
ious states. The pathological process caused by
SARS-CoV-2 is variable and can proceed in a wide
range of clinical manifestations: from asymptomatic
to severe, which is accompanied by several complica-
tions, such as pneumonia, the cytokine storm, acute
respiratory distress syndrome, acute lung injury [1].
The largely unpredictable nature of the infectious
process, as well as the high risk of complications and
mortality, contributed to the almost immediate start
of scientific research aimed at finding new anti-
SARS-CoV-2 drugs [2]. At the same time, two viral
proteases were selected as pharmacological targets
for new antiviral agents against SARS-CoV-2: the
main protease (Mpro) and the papain-like protease
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SARS-CoV-2 siekapcTBeHHBIX IpenapaToB [2]. ITpu
5TOM B KadecTBe (HapMaKOJOTHUECKUX MHUIIEHEH
JUISL ZIEWCTBHUS HOBBIX IMPOTHBOBUPYCHBIX CPEJCTB
potuB SARS-CoV-2 6pUTH BEIOPAHBI IBE BUPYCHBIX
IpoTeasbl: TyIaBHasA mporeasa (Mpro) 1 mamnamHoOIo-
nmobHast mpoTeasa (PLpro). I'taBHas mpoteaza SARS-
CoV-2 usBectHa Takke Kak 3C-1mogo0Has mporeasa
(3CLpro). Mpro oTBeuaeT 3a HHAYIUPOBAHHBIN
BUPYCOM alONTOTUYEeCKUM curHasia, a PLpro — 3a
ynanenue youkButuHa U [SG15 u3 OeJIKOB KJIETKU-
X03SIMHA, YTO IIOMOTAaeT KOPOHABUPYCAM YKIOHATHCS
OT BPOXKJEHHBIX HWMMYHHBIX PpeaKIIUi XO3SWHA.
Takum 006pas3oM, MHTHOUPYIOIIEEe BO3JIEHCTBHE HA
nauuble nporeadbl SARS-CoV-2 MokeT CHU3UTH
AKTUBHOCTh BHUPYCHOH PEIIMKAIIUM W MPUBECTU K
HAPYIIEHUIO PETYJIAIMOHHBIX KACKATHBIX CUTHAJIOB
B MHUIIMPOBAHHBIX KJIeTKaX [3].

HoBeimu  antu-SARS-CoV-2  coemuHeHUSMH
MOTYT SIBJIAATHCSI IIPOU3BOJHBIE MTHUPUMHIUHA.
N3BeCTHO, YTO IIPOU3BO/IHbIE TUPUMHUAUHA TTPOSIB-
JISTIOT ITUPOKUH CHEKTP OMOJIOTHYECKOH aKTUBHO-
cTd. B yacTHOCTH, /111 HEKOTOPBIX IIPEJICTaBUTEIEH
JIAHHOTO KJIacCa XUMHUUYECKUX COeTHUHEHHH OBbLIO
YCTaHOBJIEHO BhIPa’KEHHOE MPOTHUBOBUPYCHOE Jel-
cTBUe (BUZOBY/IMH, JIAMUBYAWH, TPUQIYPUIUH,
aIUKJIOBUP), YTO HAIILIO CBOE IIPUMEHEHE B MeIU-
IUHCKOM TIpaKTHUKe JIeYeHUs U NPODUIAKTUKU
BUPYCHBIX 3abosieBaHu# [4]. Cpeau TMpOU3BOJTHBIX
MUPHUMUIUHA MOXKHO BBIZIEJIUTH TPYIIY OpraHude-
CKUX COETUHEHUH, B CTPYKTYpe KOTOPBIX MTUPUMH-
JIMHOBBIA TETEPOIUKII OEH3aHWJIMPOBAH — IPOU3-
BOJIHBbIE XMHA30JUHOHA [5]. VIMeloTcss OGIIUpHBIE
JlaHHbIE, YKa3bIBAIOIIINE, UTO IPOU3BOTHbIE XMHA30-
JIMHOHA 00JIaIal0T BBIPA’KEHHBIMHU ITPOTHBOBUPYC-
HBIMH CBOWCTBAMHU, B YaCTHOCTH IpoTuB SARS-
CoV-2. Tak, nmpou3BOfHBIE XWHA30JWHOHA CIO-
cobubl mHrHbOuposaTh cuHTe3 PHK, 006ycioBieH-
HBIN PHK-3aBucumomn PHK-nmotumepa3soii
SARS-CoV-2. Takxke Oblyta OTMeYeHa HU3Kasl TOK-
CHUYHOCTD JAHHBIX coeAUHeHUH [6]. VimeroTea maH-
HbIE, YKa3bIBAOIIIHE, YTO HEKOTOPHIE IPOU3BOIHBIE
XHUHAB0JINH-2,4-TU0HA TPOSIBJISIOT BBICOKOE CPO/I-
ctBa K Mpro Bupyca SARS-CoV-2 [7]. Kpome Toro,
J.Y. Lee et al. (2021) mokasaHo, YTO MPOUZBOHbIE
2-aMUHOXWHA30IUH-4(3H)-0Ha CHUKaJIU YPOBEHD
WHQUIIUPOBAHUSA KJIETOK JIMHUM Vero BHpPyCaMH
SARS-CoV-2 u MERS-CoV [8]. Takke UHruOUpo-
BaTh penpoayknuio Bupyca SARS-CoV-2 cioco6HBI
MIPOU3BOJIHBIE 2-O0eH3WJIAMUHOXUHA30IMHA-4(3H)-
oHa, ipuyeM 3G GEeKTUBHOCTD JAHHBIX COETUHEHUN
Oblj1a BBIIIE aHAJIOTUYHOH V peMjiecuBUpa, papma-
KOKHHETHYECKUH MPO(PMIH KOTOPOTO OTIHYAJICS
BBICOKOH CTaOMIBHOCTHIO. Tak, JIsi JAepHUBaTOB
2-0eH3WIaMUHOXUHA30MHA-4(3H)-0Ha He ycra-

(PLpro). The main protease of SARS-CoV-2 is also
known as 3C-like protease (3CLpro). Mpro is respon-
sible for the virus-induced apoptotic signal, and
PLpro is responsible for removing ubiquitin and
ISG15 from host cell proteins, which helps coronavi-
ruses evade host innate immune responses. Thus,
the inhibitory effect on these proteases of SARS-
CoV-2 can reduce the activity of viral replication and
lead to impairment of regulatory signal transduction
in infected cells [3].

New anti-SARS-CoV-2 compounds may be
pyrimidine derivatives. Pyrimidine derivatives are
known to exhibit a wide range of biological activity.
In particular, for some representatives of this family
of chemical compounds, a pronounced antiviral
effect was established (zidovudine, lamivudine, tri-
fluridine, acyclovir) which is used in medical practice
for the treatment and prevention of viral diseases
[4]. Among the pyrimidine derivatives, a group of
organic compounds can be distinguished in the
structure of which the pyrimidine heterocycle is
benzanylated — these are quinazolinone derivatives
[5]. There is an extensive evidence indicating that
quinazolinone derivatives have pronounced antiviral
properties, in particular against SARS-CoV-2. Thus,
quinazolinone derivatives are able to inhibit RNA
synthesis caused by the RNA-dependent RNA poly-
merase of SARS-CoV-2. The low toxicity of these
compounds was also noted [6]. There is evidence
indicating that some derivatives of quinazoline-2,4-
dione exhibit high affinity for Mpro of the SARS-
CoV-2 virus [7]. In addition, Lee et al. (2021) showed
that derivatives of 2-aminoquinazoline-4(3H)-one
reduced the level of infection of Vero cells by SARS-
CoV-2 and MERS-CoV viruses [8]. Also, derivatives
of 2-benzylaminoquinazoline-4(3H)-one are able to
inhibit the propagation of the SARS-CoV-2 virus,
and the effectiveness of these compounds was higher
than that of remdesivir, whose pharmacokinetic pro-
file was highly stable. Thus, for 2-benzylaminoquin-
azoline-4(3H)-one derivatives, the interaction
(induction-inhibition) with isoenzymes of the cyto-
chrome P450 system has not been established [9]. In
this regard, the development of new compounds with
the quinazolinone ring is a promising direction for
the search for highly effective antiviral agents, in par-
ticular, for the treatment of coronavirus infection
caused by SARS-CoV-2.

AIM OF THE RESEARCH

Evaluation of the potential inhibitory properties
of new 6,7-dimethoxyquinazoline-4(3H)-one deriva-
tives in relation to the main and papain-like prote-
ases of SARS-CoV-2.
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HOBJIEHO B3aMMOJIEHcTBHE C H30(pepMeHTaMu
cucreMBbl IUTOXpoMa P450 Ha ypoBHE HMHIYKIUU-
nHrubunuy [9]. B cBA3u ¢ aTUM paspaboTKka HOBBIX
COeIMHEHUH € AIPOM XMHA30JIMHOHA SABJIAETCSA Tep-
CIIEKTHBHBIM HaIlpaBJIEHHEM JJI IIOMCKA BBICOKO-
3¢ dEeKTUBHBIX TPOTHBOBUPYCHBIX CPE/CTB, B YaCT-
HOCTHU JJId JledeHUsA KOPOHABUPYCHON WH(}eKIUH,
BbI3BaHHOH SARS-CoV-2.

ITEJIb NCCJIEAJOBAHUA

OmeHka  MOTEHIWMAJIbHBIX  HHTHOUPYIONIUX
CBOHCTB HOBBIX ITPOU3BOJHBIX 6,7-THMMETOKCUXHUHA-
30uH-4(3H)-0Ha B OTHOIIIEHUH OCHOBHOM U ITaIau-
Homo00HoI TpoTead SARS-CoV-2.

MATEPUAJIBI 1 METO/bI

OO6BEeKTHI HCCIe0BAHUA — HOBbIE IIPOU3BOIHBIE
6,7-TUMeTOKCUXUHA30IuH-4(3H)-0Ha ¢ ocTaTKamu
aMUHOKHUCJIOT W JUIENTHoB. VX mosiyyeHue ocy-
IECTBJISITIOCH U3 KOMMEPYECKH IOCTYITHOM 2-aMUHO-
4,5-TuMeToKcubeH30UHON Kucaothl (98%, CAS
HOMep: 5653-40-7, Acros Organics, besbrus), Koro-
PYI0 Ha IIepBOM 3Talle CHHTE3a reTePOIIUKIN30BATH
Jl0 2-aJIKUJI-6,7-TUMETOKCH-3,1-0eH30KCA3UH-4-
OHOB (2a—2¢) MyTeM KHUIISTYEHUS] UCXOTHOTO COETH-
HEHHs B U30BITKE COOTBETCTBYIOIIETO AHTHUPHUIA.
CoeauHeHus1 3a—3j MOJIy4Yaayd IyTeM B3aUMOJEH-
CTBUSI CHHTE3UPOBAHHBIX OEH30KCa3NMHOHOB (2a—2¢)
¢ IVIMOMHOM, TIHNWI-TJIMIIMHOM, [JIHIMI-JIeHIH-
HOM W IIHUII-Tpuntodpanom B cpeme JIYK (mezms-
Hasl YKCYCHAs KHCJIOTA) IPHU 100aBIeHUU 0.5 M
numetrwidopmamusa (JIM®OA) (puc. 1).

[Monyuenue 2-beHUN-6,7-TUMETOKCH-3,1-0€H30-
KcasuH-4-0oHa (2d) u 2-mMeTuiI-6,7-AUMETOKCH-3,1-
OeH30KCa3WH-4-0Ha (2€) OCYIIEeCTBIISIIOCH Yepes
CTa/iMI0 cuHTe3a aMuioB (4a—4b) myrem B3ammo-
JIEUCTBUSA 2-aMUHO-4,5-AUMETOKCHOEH30MHOM KHC-
JIOTBI C XJIOpaHTHApUaMH. Jlajiee CHHTE3 I1eJIEBBIX
COeIMHEHUH MPOBOAWIICA aHAJOTHYHBIM 00paszom,
KaK B ciIydae coenmHeHU# 3a—3j (puc. 2). Bosee
OAPOOHO pe3ysIbTaThl CHHTE3A OIIMCAHBI B [10].

OneHKa HWHTHOUPYIOIIEN AKTUBHOCTH
MOJIyYeHHBIX COeIVUHEHUIl B OTHOIIEHUU
riIaBHOM nmporeas3bl SARS-CoV-2

20 MT HCC/IeyeMOTO COeTUHEHUs PACTBOPSIN B
numetrwicyibdokcune (IMCO) 7m0 mosydeHus
MaTOYHOTO pacTBOpa C KOHIIEHTpalued 1 Mr/mil.
Jlajiee IPUTOTOBJISJIN CEPUIO BYKPATHBIX pa3Bejie-
Huil (pactBopurtesnb — JIMCO) ¢ KOHEUYHBIM COJIEP-
JKaHUEM HCCJIETyeMOTO COeUHEHUs 500, 250, 125,
62.5, 31.25, 15.625 u 7.8125 MKr/MJI. B Mukporias-
metT BHOCHIA 20 MKM Mpro SARS-CoV-2 (Sigma-
Aldrich, T'epmanus) B 06beMe 100 MKJI, 100aBIISLIN

MATERIALS AND METHODS

The objects of study are new 6,7-dimethoxyquin-
azoline-4(3H)-one derivatives with amino acid resi-
dues and dipeptide fragments. They were obtained
from commercially available 2-amino-4,5-dime-
thoxybenzoic acid (98%, CAS Registry Number
5653-40-7, Acros Organics, Belgium), which was
cyclized into 2-alkyl-6,7-dimethoxy-3,1-benzoxa-
zine-4-ones (2a—2c) by boiling the parent com-
pound at the first stage of synthesis in excess of the
appropriate anhydride. Compounds 3a—3j were
obtained by reaction of synthesized benzoxazinones
(2a—2c¢) with glycine, glycyl-glycine, glycyl-leucine
and glycyl-tryptophan in GAA (glacial acetic acid)
with the addition of 0.5 ml dimethylformamide
(DMF) (Fig. 1).

The preparation of 2-phenyl-6,7-dimethoxy-3,1-
benzoxazine-4-one (2d) and 2-methyl-6,7-dime-
thoxy-3,1-benzoxazine-4-one (2e) was carried out
via the synthesis of amides (4a—4b) by reaction of
2-amino-4,5-dimethoxybenzoic acid with acid chlo-
ride. Further, the synthesis of target compounds was
carried out in the same way as in the case of com-
pounds 3a—3j (Fig. 2). The synthesis results are
described in more detail in [10].

Evaluation of the inhibitory effect of the
obtained compounds on the main protease of
SARS-CoV-2

The tested compound (20 mg) was dissolved in
dimethyl sulfoxide (DMSO) to obtain a stock solu-
tion with a concentration of 1 mg/ml. Next, a two-
fold dilution series (solvent — DMSO) was pre-
pared with the final concentration of the com-
pound of 500, 250, 125, 62.5, 31.25, 15.625 and
7.8125 ug/ml. To a microplate, 20 uM of SARS-
CoV-2 Mpro (Sigma-Aldrich, Germany) in a vol-
ume of 100 ul were added; 100 pl of a twofold-
diluted solution of the tested compound was
added. The resulting mixture was incubated for
10 minutes at a temperature of 37°C, after which a
chromogenic peptide substrate Thr-Ser-Ala-Val-
Leu-GIln-pNA (Sigma-Aldrich) was introduced
into the analyzed medium at a final concentration
of 40 M and re-incubated for 20 minutes at a
similar temperature regimen. Simultaneously, a
control sample was placed with a solution of
DMSO + SARS-CoV-2 Mpro + substrate and a
blank with water for injection. The optical density
of the obtained mixtures was recorded at 405 nm
using an Infinite F50 microplate reader (Tecan,
Austria). The degree of inhibition of enzymatic
activity was calculated by the difference in the
optical density of the test/control and blank sam-
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Puc. 1. Cxema cunTe3a coeinHeHuit 3a—3j (JIVK — nensnas ykeycHas kucaora; JIMOA — numernidpopmMamu)
Fig. 1. Synthesis of compounds 3a—3j (GAA — glacial acetic acid; DMF — dimethylformamide)
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Puc. 2. Cxema cunresa coequuenuii 3k—3m (JIVK — snensanas ykcycnas kuciora; IM®A — qumerripopmMmamu)
Fig. 2. Synthesis of 3k—3m compounds (GAA — glacial acetic acid; DMF — dimethylformamide)
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100 MKJI pacTBOpa ABYKPATHBIX Pa3BeAeHUN Hcce-
ZyeMoro coefinHeHus. I1oJIy4eHHYI0 cMech HHKYOU-
poBaIM 10 MUH IIpH TemIieparype 37 °C, mocjie 4ero
B AHATH3UPYEMYIO CPeAy BHOCIJIM XPOMOTEHHBIHI
mentugHbI  cyberpar  Thr-Ser-Ala-Val-Leu-Gln-
pNA (Sigma-Aldrich) B xoHeuHOI KOHIIEHTpaIUU
40 MKM U MOBTOPHO MHKYOMPOBAJIM 20 MUH B aHA-
JIOTUYHOM TEMIEPATypHOM pekuMe. [lapasuiesibHO
CTaBWJIM KOHTPOJIBHYI0O TIpoOy € PacTBOPOM
JIMCO + Mpro SARS-CoV-2 + cybeTpar U XOJI0CTYI0
po0y ¢ BOJOH ISl UHBEKIUNA. ONTUYECKYIO TLIOT-
HOCTH IIOJIyUeHHBIX CMeCel PerucTPUPOBAIH IIPHU
405 HM C UCIOJIb30BAaHHEM CHUCTEMBI MHKDOILIAH-
meTtHoro puzepa Infinite F50 (Tecan, ABcrpus).
Crenenb UHTUOUpPOBaHUS (PePMEHTATUBHON aKTHUB-
HOCTH PACCUUTHIBAIIM II0 PA3HUIE ONTUUIECKOH
IUIOTHOCTH OIBITHON/KOHTPOJIBHOH U  XOJIOCTOH
npo6 B mporeHTaXx. Ha OCHOBaHHMH IOJyYeHHBIX
Ppe3yIbTaTOB CTPOMIN KPUBYIO 3aBUCUMOCTH « MHTH-
Oupymolnas akTUBHOCTH — logC» U paccUuTHIBATIN
koappunuent noaynarubunuu (IC, ) B MxM/Mi
MEeTO/IOM IpoOUT-aHaIM3a. Bee TeCThI BBITIOJIHEHBI B
TPUILUIETHOM BapuaHTe ¢ pacuyeToM M + SEM (cpen-
Hee + CTaHJIJapTHAas OIINOKa cpeaHero) [11].

OneHka UWHIHOUPYIOINEl AaKTHBHOCTU
MOJIyY€HHBIX COE€IVUHEHUIl B OTHOUIEHUU
mananHonmoao0HoM nmporea3bl SARS-CoV-2

20 MT HUCC/IelyeMOro COeJUHEHHUs PACTBOPSIU B
JAMCO 10 nosydeHHsA MaTOYHOTO pPacTBOpa ¢ KOH-
IeHTpanuei 1 Mmr/mi. Jlajee MIPUTOTOBJISIIN CEPHIO
JIBYKpaTHBIX pa3BeneHni (pacroputesns — JIMCO) ¢
KOHEUHBIM COJIEPKAHMEM HCCIIEyEMOTO COeIMHe-
HUA 500, 250, 125, 62.5, 31.25, 15.625 u 7.8125 MKT/
MmiI. B mukpomsanmer BHocuiau 20 MKM PLpro
SARS-CoV-2 (Sigma-Aldrich, 'epmanus) B o6beme
10 MKJI, 06ABJISIN 10 MKJI PAacTBOpa ABYKPATHBIX
pasBezieHU uccaenyeMoro coeauHeHus. IlomyyueH-
HYI0 CMeCh UHKYOHUPOBAIN 10 MUH IIPU TEMIIEPATYPE
37 °C, mmocJie 4ero B aHAUIM3UPYEMYIO CPeTy BHOCHIIH
XpOMOTeHHbIH  cyberpar  PLpro  ubiquitinated
substrate (BPS Bioscience, Inc., CIITA) B KOHEYHOH
KOHIIEHTpauu 20 MKM U JOBOAIIIN JI0 200 MKJI
Ooydepubim pactsopom 20 MM HEPES pH 6.0 +
+ 0.4 MM BTUIEHAUAMUHTETPAYKCYCHOU KHUCJIOTHI
(BATA) + 1 MM JUTHOTPEHUTON + 1% TJIMIEPUH.
ITosy4yeHHy!0O CMech IIOBTOPHO WHKYOHPOBAIHN
60 MUH B aHAJIOTUYHOM TEMIIEPATYPHOM pEKHME.
[TapastesTbHO CTAaBWIM KOHTPOJIBHYIO IPO0OY ¢ pac-
tBopoM /JIMCO + PLpro SARS-CoV-2 + cyberpat u
XOJIOCTYIO TIPOOY C BOZOW JTsA MHBEKIUH. OnTude-
CKYIO IJIOTHOCTH ITOJIyYeHHBIX CMeCel perucTpupo-
BUIN NIpU 450 HM C UCIOJIb30BAHUEM CHCTEMBI
MUKpOIUIaHIeTHOro pusepa Infinite F50. Crenenn

ples as a percentage. Based on the results obtained,
the inhibitory activity—logC curve was plotted and
the half maximal inhibitory concentration (ICSO),
uM/ml was calculated using probit assay. All tests
were performed as a triplet series with the calcula-
tion of M + SEM (mean + standard error of the
mean) [11].

Evaluation of the inhibitory effect of the
obtained compounds on the papain-like pro-
tease of SARS-CoV-2

The tested compound (20 mg) was dissolved in
DMSO to obtain a stock solution with a concentra-
tion of 1 mg/ml. Next, a twofold-dilution series
(with DMSO as a solvent) was prepared with the
final contentration of the test compound of 500,
250, 125, 62.5, 31.25, 15.625 and 7.8125 pg/ml. To
the microplate, 20 pyM of SARS-CoV-2 PLpro
(Sigma-Aldrich, Germany) in a volume of 10 pl
were added; then, 10 pl of a solution of twofold
dilution of the test compound was added. The
resulting mixture was incubated for 10 minutes at a
temperature of 37°C. After that, a chromogenic
ubiquitinated PLpro substrate (BPS Bioscience,
Inc., USA) was introduced into the analyzed
medium at a final contentration of 20 uM and was
made up to 200 pul with a buffer solution of 20 mM
HEPES pH 6.0 + 0.4 mM ethylenediaminetetraace-
tic acid (EDTA) + 1 mM dithiotreitol + 1% glycerin.
The resulting mixture was re-incubated for 60 min-
utes in a similar temperature regimen. Simultane-
ously, a control sample with a solution of DMSO +
SARS-CoV-2 PLpro + substrate and a blank with
water for injection were placed. The optical density
of the obtained mixtures was recorded at 450 nm
using an Infinite F50 microplate reader. The degree
of inhibition of enzymatic activity was calculated
by the difference in the optical density of the exper-
imental/control and blank samples as a percent-
age. Based on the results obtained, the dependence
inhibitory activity—logC curve was plotted and IC_|
in uM/ml was calculated using probit assay. All
tests were performed as a triplicate series with the
calculation of M + SEM [1].

RESULTS AND DISCUSSION

The results of the evaluation of the inhibitory
activity of the synthesized compounds in relation to
the main and papain-like proteases of SARS-CoV-2
are presented in Table 1. The basic structure of the
analyzed compounds is shown in Fig. 3.

As Table 1 shows, the obtained compounds
exhibit greater inhibitory effect on the papain-like
protease. In addition, compounds 3e, 3g and 3h
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WHTUOMPOBaHUA (epMEHTATUBHON aKTUBHOCTHU pac-
CUUTBHIBAIM II0 PA3HUIE ONTUYECKON IIJIOTHOCTH
OTIBITHOM / KOHTPOJIBHOM ¥ XOJIOCTOH ITPO6 B IIPOIIEH-
Tax. Ha ocHOBaHMY IOJIy9eHHBIX PE3YIBTATOB CTPO-
WA KPUBYIO 3aBUCUMOCTU « MHTHOWPYIOIAS AKTHB-
HocTh — logC» wm paccuuTbiBasin KO3 GUITHEHT
nosnynarubuimn (IC ) B MkM/M1 MeTogoM npo6uT-
aHanm3a. Bce TecThl BBINIOJHEHBI B TPUILJIETHOM
Bapuasre ¢ pacuetom M + SEM [1].

PE3YJ/IBTATDBI 1 OBCY KAEHUE

Pe3ysibTaThl OIEHKH WHTHUOUPYIOIIEH aKTHUBHO-
CTH CHHTE3NPOBAHHBIX COEUHEHUH B OTHOLIEHUU
OCHOBHOU U MamamHONo[00HON mporea3bl SARS-
CoV-2 npencrasieHs! B Tab. 1. bazoBas cTpykrypa
QHUINBUPYEMBIX COeMHEHUH IpescTaBiieHa Ha
puc. 3.

Kak BuJHO U3 JaHHBIX, IPECTABJIEHHBIX B
TabJI. 1, IOJIyYeHHbIE COEUHEHUS IPOABIIAIN OO~
IIyI0 WHTUOUPYIOIIYI0 AKTUBHOCTh B OTHOIIEHUH
MMananHONOI00HOU TpoTeasbl. [Ipu 3TOM coeuHe-
HUud 3e, 3g U 3h B pAny msydyaeMbIX OKazbIBAIU
MaKCUMaJIbHO BhIpakeHHBIHN a(pdekT. B TO ke Bpems
coenuHenue 3h 3HaUNTEIPHO HHTUOUPOBAJIO AKTHB-
HOCTb Mpro, ocTajbHble COEIUHEHUS IIPOSBIIIN
MEHBIIIYI0 aKTUBHOCTh. OI[eHKa BJINAHUA PACTBOPH-
tesist (JIMCO) Ha akTUBHOCTH ITpoTead SARS-CoV-2
[I0OKA3aJI0 OTCYTCTBUE 3HAUUMOro Jetictusa JIMCO
Ha aKTUBHOCTH Kak Mpro, Tak u PLpro, 4yTo uckiro-
YyaeT BO3/IeHCTBHE PACTBOPUTEA HA (PapMaKOJIOTH-
yecKkre CBOHCTBa M3ydaeMbIx BellecTB. Kax

in a number of studied ones had the most pro-
nounced effect. At the same time, the compound
3h significantly inhibited the activity of Mpro, the
rest compounds were less active. Evaluation of the
effect of the solvent (DMSO) on the activity of
SARS-CoV-2 proteases showed the absence of a
significant influence of DMSO on the activity of
both Mpro and PLpro, which excludes the effect of
the solvent on the pharmacological properties of
the substances studied. It is known that the deve-
lopment of new candidate molecules for inhibitors
of viral SARS-CoV-2 proteases started almost
immediately after the discovery of the virus struc-
ture. The first crystal structure of SARS-CoV-2
Mpro was determined in early 2020 in combina-
tion with inhibitor N3. In many ways, it was the
structure of N3 that provided the search direction
for new Mpro inhibitors [6]. Currently, ebselen,
tideglusib, shikonin, PX-12 and TDZD-8 are at the
stage of preclinical and clinical trials. Of these,
ebselen was the strongest Mpro inhibitor with
IC,, = 0.67 pM. Later, more active compounds
were synthesized, for example, ligand 11r (IC_, =
= 0.18 uM) [12]. Interestingly that the papain-like
protease of SARS-CoV-2 is not as well studied as
Mpro, which may be due to the nonspecific nature
of the action of this enzyme [13].

It is worth noting that the synthesis of the leader
compound 3h is a relatively simple process in
which commercially available reagents and low-
toxic solvents are used, which allows further to

Ta6smua 1. UHrubupyoias akTHBHOCTb coeiIMHeHUH 3a-3m B oTHoweHuH Mpro u PLpro SARS-CoV-2
Table 1. Inhibitory effect of compounds 3a-3m on Mpro and PLpro of SARS-CoV-2

Coegunenue R R IC,,, MKM/mu1 (uM/ml)

Compound 1 2 Mpro PLpro

3a Et [nu / Gly 0.090 + 0.008 0.080 + 0.002
3b Et [nu-Tnu / Gly-Gly 0.090 £ 0.008 0.070 £ 0.004
3c Et [nu-Jlew / Gly-Ley 0.100 + 0.007 0.070+ 0.004
3d Et [mu-Tpu / Gly-Try 0.080 + 0.009 0.050 £ 0.006
3e n-P [nu / Gly 0.062 £ 0.002 0.016 +0.001
3f n-P [nu-Tnu / Gly-Gly 0.081 £ 0.005 0.025 £ 0.007
3g n-P [nu-Jlew / Gly-Ley 0.032 +0.009 0.018 + 0.001
3h n-P [nu-Tpu / Gly-Try 0.012 £ 0.005 0.013 £ 0.009
3i i-P [nu-Tnu / Gly-Gly 0.098 + 0.008 0.041 +0.001
3j i-P [nu-Jleii / Gly-Ley 0.062 + 0.004 0.074 £ 0.004
3k Me Inu / Gly 0.046 +0.001 0.023 £ 0.002
31 Ph [nu / Gly 0.090 + 0.004 0.070 £ 0.007
3m Ph B-Ana / B-Ala 0.100 + 0.007 0.100 £ 0.003
JAMCO / DMSO - - 1.79 x 10® 1.95 x 10?

Ipumeuanue. JMCO-gumeruncynbPpokcus,.

N o t e . DMSO - dimethylsulfoxide.
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Puc. 3. bazoBas cTpyKTypa aHAIU3UPYEMbIX COEeTMHEHUH
Fig. 3. Basic structure of the analyzed compounds

HU3BECTHO, Pa3paboTKa HOBBIX MOJIEKYJI-KaH/IU/IATOB
UHTUOUTOPOB BUPYCHBIX IpoTead SARS-CoV-2 crap-
TOBaJIA TNPAKTUYECKU cCpa3y IIOCJie OIpeiesIeHuUs
cTpoeHus Bupyca. [lepBas KpucTa/utimaeckas CTpyK-
Typa Mpro SARS-CoV-2 6bL1a oripeziesieHa B HauasIe
2020 T. B KoMIuIeKkce ¢ uaruouropom N3. Bo mHo-
roM HMEHHO CTPyKTypa N3 ompezenuia BeKTOD
IIOVICKa HOBBIX MHruOUTOpoB Mpro [6]. B HacrosIee
BpeMs Ha CTAJUU JOKIUHUYECKUX U KIUHUUECKUX
HCITBITAHUH HAXOJATCS D0CesIEH, TUIETIIYCHO, KO-
HuH, PX-12 u TDZD-8. 13 Hux s36cejied ObLI caMbIM
CUJIbHBIM HHTHOUTOpOM Mpro c IC, = 0.67 MkM.
B nanpHelineM ObLTH CUHTE3UPOBAHBI 00JIee aKTHUB-
Hble COe/MHEeHMs, Hanpumep, quranz 1ir (IC =
= 0.18 MkM) [12]. CTOUT OTMETHUTH, YTO MATIANHOIIO-
nobuas mporeasa SARS-CoV-2 sBiserca 06beKTOM
He CTOJIb IPUCTAJIBHOTO M3y4deHU:d, Kak Mpro, 4To
MOZKET OBITH CBSI3aHO C HecllennpUUeCKIM XapaKTe-
pOM JieiicTBUs TaHHOTO (hepMeHTa [13].

CTouT OTMeTHUTb, YTO CHHTE3 COeJUHEHU-
nunepa 3h mpencrapiser co60il B IIaHe HECTIOMXK-
HBIU MIPOIIECC, B XO/I€ KOTOPOTO HCIIOIB3YIOTCI KOM-
MepuecKHU JIOCTYIIHbIe PeaKTUBBI U MaJOTOKCUYHbIE
PaCTBOPUTEJIH, UTO MO3BOJISIET B JJAJIbHEHIIIEM Mac-
mTabupoBaTh METOAUKY IIOJIyYEeHHS IEePCIeKTHB-
HoTO BelectBa. IIpu sTom B crpykType 3h npucyt-
CTBYET OCTAaTOK IJIMIWI-TPUNTO(AaHA, YTO MOXKET
00yCIOBINBATh Y COEAMHEHUS IepeOpPOIIPOTEKTOP-
Hble CBOWcTBa [14]. Hasmuwme mepebpompoTekTop-
HOH aKTUBHOCTH y coenuHeHus 3h sBisercs Bax-
HBIM  JIOIOJIHUTEJBHBIM  (HapMaKOJIOTUYECKIM
3(pdexToM, CHOCOOCTBYIOIIUM 3aIlUTe I[eHTPasIb-
Hoii HepBHOHU cucrembl (ITHC) mpu Bo3spociiei
BUPYCHOH HAarpyske Ha OpraHHU3M, YTO OCOOEHHO
BaXXHO B KoHTekcTe koppekuuu SARS-CoV-2-
acconuupoBanHoro mnopaxkenus I[HHC [15]. Tem
cambIM coequHenre 3h, comepikaliee U30MPOIIIIb-
HBIH pafiuKay U JUIENTHJ IUINIUWI-TPUITO(daH,
MOKHO pacCMaTPUBATh B KAUECTBE IEPCIIEKTUBHOTO
KaHAuAaTa I pa3paboTKu HOBOTO BBICOKOI(deEK-
TUBHOTO IIPOTUBOBUPYCHOTO CPE/ICTBA.

Takum o6pa3oM, wu3yyaeMble ITPOU3BOIHBIE
6,7-IUMEeTOKCUXUHA30INH-4(3H)-0Ha  SIBJISIOTCS
IepCIEKTUBHBIMU MOJIEKyJIaMU-KaHAUAaTaMU I

scale up the method for obtaining a promising sub-
stance. At the same time, a glycyl-tryptophan resi-
due is present in the 3h structure, which may cause
cerebroprotective effect of the compound [14]. The
presence of cerebroprotective activity of the com-
pound 3h is an important additional pharmacolog-
ical effect that contributes to the protection of the
central nervous system (CNS) in the setting of
increased viral load, which is especially important
in the context of correction of SARS-CoV-2-associ-
ated CNS damage [15]. Thus, the compound 3h
containing the isopropyl radical and the glycyl-
tryptophan dipeptide can be considered as a prom-
ising candidate for the development of a new highly
effective antiviral drug.

Thus, the studied derivatives of 6,7-dimethoxy-
quinazoline-4(3H)-one are promising candidate
molecules for the further development of anti-SARS-
CoV-2 drugs, since the inhibitory activity of these
compounds against viral proteases exceeds current
analogues, the activity of which is described in the
literature.

CONCLUSION

Several new derivatives of 6,7-dimethoxyquinaz-
oline-4(3H)-one containing amino acid residues and
peptide fragments have been synthesized. They have
shown strong inhibitory effect on the main and
papain-like proteases of SARS-CoV-2. Thus, these
compounds can be considered as candidates for the
development of anti-COVID-19 drugs, while the
most promising of a number of substances being
evaluated is 3h compound, with the isopropyl sub-
stituent and the glycyl-tryptophan dipeptide in its
structure.
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JlastbHenIe pazpaborku aHTH-SARS-CoV-2 nmpena-
paToB, MOCKOJIBKY HHTHOUPYIOIAsi aKTUBHOCTD JIaH-
HBIX COeIMHEHUU B OTHOIIEHWH BUPYCHBIX IIPOTEA3
MIPEBOCXOUT CYLIECTBYIOIINE aHAJIOTH, aKTUBHOCTD
KOTOPBIX OTMCAaHA B COOTBETCTBYIOIIUX JINTEPATYP-
HBIX UCTOYHUKAX.

3AK/IIOYEHUE

CHHTE3UpOBaH PAJI HOBBIX  ITPOU3BOJHBIX
6,7-TUMeTOKCUXUHA30MuH-4(3H)-0Ha,  cojeprka-
IUX OCTAaTKH AMUHOKHUCJIOT U IENTHOB, KOTOPBIE
[TOKA3aJIM BBICOKYIO HMHTUOUPYIOIIYI0 aKTUBHOCTD 110
OTHOIIIEHUIO K TJIABHOU U IMAlalHOMO00HOU MpOo-
teazaM SARS-CoV-2. Takum o6pasom, JaHHBIE coe-
JIMHEHUS MOXKHO PacCMaTPUBATh B KAUECTBE KaH/U-
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®eHoTUN POPMUPOBAHUA METAOOTUUECKOTO CHUHIPOMA B
NepUMEHONAY3aTbHOU KOTOPTE KEeHIIUH 0€e3 JUCIINKEMUHU B
3aBHCHMOCTH OT HAJIUYHUSA apTEPUATBHOU TUNIEPTEH3UU

J1.C. Pysarkun!, JI.A. Pysatkuna’, JI.B. IllepbakoBa®

'@I'6OY BO «Hosocubupckuii 2ocydapcmeetHbiit MeduyuHekuil yrusepcumem» Munadpasa Poccuu, Hosocubupck, Poccus

2HayuHo-uccaedosamensckuil uHcmumym mepanuu u npoguarakmuveckoil meduyumst — uauan ®I6HY
«@edepanvHblil uccaedogamendvexuil yenmp Hucmumym yumoaozuu u 2enemuku Cubupcko2o omdeaerus Poccutickolil
axademuu Hayk», Hosocubupck, Poccus

AHHOTAIIUA

BBegenwue. bBoapiasyacTora apTepuanbHOl runepreH3uu (Al) B OMyJIAINH, €€ TECHAs CBS3b C MEHOTIAY30H U
HApYIIEHUsIMU YTJIEBOTHOTO OOMeHa ¢ aKI[eHTOM Ha MPOTHOCTHUYECKYIO poJib TiinkeMuu Haromak (I'H) s caxapHoTro
nuabera 2-TO TUIIA TPUBJIEKAET BHUMaHUeE K dbeHoTUIly HOpMHUpPOBaHUs MeTaboamnueckoro cuyapoma (MC) B mepuMeHo-
rayse B 3aBUCUMOCTH OT Hayinuusi AT' 6e3 IUCTITUKEMUH.

IHenp nccaenoBadusd. OIeHUTH acCONUAINH YPOBHEH apTepranbHoro aasienus (A/l) u I'H npu dopmu-
POBaHHUU WHCYJIUHPE3UCTEHTHOTO MeHoImay3ajibHOro MC B KOropTe HOPMOIVIMKEMUYECKUX KEHIMUH 35—59 JeT ¢ AT u
HOPMOTEH3HUBHBIX.

MaTepuasnb U ME€ETO/B5l . BrepumeHonay3aabHON KOTOPTE KEHIIWH 35—59 JIeT 6e3 aucriaukemud (n = 88)
58 sxenruH umesu AT, 30 6bUTH HOpMOTEeH3UBHBIMU. OTIpe/iesieHbl: nHaeKe Macebl Teia (MMT), okpysxHocTs Tamuu (OT),
ypoBau AJl, tpuriunepuzos (TT), XosiecTepyiHa JHUIIONPOTEUZIOB BBICOKOH IwiotHOocTu (XC-JITIBII), wuHCyauHAa,
domnukyso-ctumynupyiomiero ropmona (®CI') u acrpaguona, I'H, unnexcsl TyG u cemeiictBa HOMA2 (HOMA2-IR u
HOMA2-%B). C nomorpsto SPSS (Bepcust 17) olleHUBaIH MeuaHy (25; 75 %); MEXIPYIIIOBbIE PA3JIMUUS 110 KPUTEPHIO
Manna — YUTHH; TPOBOAIIN KOPPEIANNOHHbIE aHamu3bl: o Ciimpmeny (R) u wactuunbii (partial correlation — Rpc) s
HUBEJINPOBAHUSA BIUSAHUA BO3PACTA.

Pes3ysnbTarTbl. BolsgBaeHbl 3HAUNMbIE acCOIUAIMN YPOBHEH cucronuueckoro AJl (CA/T) u T'H, npsiMmble u omocpe-
noBanHble uepes jgunuanble (TT u XC-JITIBII) u antponomerpudeckue (OT) napamerpst MC, npu 5TOM GOJIBITHHCTBO
KOPPEJIAIUOHHBIX CBSI3€H ObLIN JIUIIIh YaCTHYHO BO3PacT-3aBUCUMBL. Cpe/i YKa3aHHBIX ITapaMeTPOB, MEUATOPOB UHCY-
JIMHOPE3UCTEHTHOCTH, HanboJiee BeipaskeHsl accoruanuu CAJl u T'H ¢ OT; umerHo OT cTabuIbHO KOPPEJIMPYET C UH/EK-
caMM MHCYJIMHOpe3ucTeHTHOCTH, TecHee ¢ TyG. Koppensuunonusie otHomenus ypoaei TT' ¢ XC-JITIBIT (R = —0.564;
P < 0.001) aKTyaJIbHBI ¥ P HUBEJTUPOBAHUU BIUSHUS BO3pacTa (Rpc =—0.477; p < 0.001); C HUMH, a TAKXKe C YPOBHIMU
WHCYJINHA U JIVTUTEJIBHOCTHIO TIocTMeHOoIay3bl Koppenupyer I'H. Yposuu AJl, 0cCO6EHHO CHCTOINYECKOTO, 06pa3yioT KOp-
peJsAnNY C UHJEKCAMU HHCYJIUHOPE3UCTEHTHOCTH, O0JIee CTaOMIbHbIE C HEMHCYJIMHOBBIM HHJIEKCOM TyG, B OTJIMYHE OT
BO3paCT-3aBUCUMBIX cBs3ell ¢ HOMA2-IR.

3akinoueHHe. OOUIUPHOCTD BHISBJIEHHBIX KOPPEIAIMOHHBIX cBsidell ypoBHel A/l u 'H ¢ mapkepamu u ¢hakTo-
pamu ¢popmupoBaHus MeHonaysaiabHoro MC, Britouas otHomenus Al ¢ magexkcamu HOMA2-IR u ocob6enno TyG, orpa-
JKa€eT ero MHCYJIMHPE3UCTEHTHYIO TAaTOTEHETHYECKYI0 OCHOBY. Hapsiy ¢ 9TUM 3HAYUMble CTaOUIbHbIE KOPPEJISITHOHHbBIE
OTHOIIIEHUS JIJIUTEJIbHOCTH ITOCTMeHoIay3b! ¢ I'H oTpakaroT BBICOKHI PUCK ITPOTPECCUPOBAHUA K IUCIJIMKEMUHY B aHAIU-
3upyeMoM GeHOTHUIIe MeTabOTMIECKOTO CHHIPOMA U ITO3BOJIIOT PACCMATPUBATh MEHOIAY3y KaK YHUKAJIBHBIN (akTop,
criocobCeTBYIONUY ObICTPOH KiiacTepusanui MC y sKeHIIH, OTIpeeisisi THTepeC K YTOYHEHUIO eT0 TPaeKTopuil popMupo-
BaHUA.

Kaoueenle croea: MeHONIay3aIbHBIN MeTa00JIMUECKUH CHH/IPOM, IEPUMEHOIIAy3a, UHCYIMHOPE3UCTEHTHOCTD, apTEPH-
ayipHAsA runeprensusd, uHaekce TyG, uaaekce! cemeiictea HOMA2, roiukeMusi HATOIAK.

Oo6pasen murupoBaHusAa: Pyarkus /I.C., Pyarkuna JI.A., [llepbakosa JI.B. ®enotun dopMupoBaHus MeTabo-
JINYECKOTO CUH/IPOMA B IIePHMeHOIIay3aIbHON KOTOpTe JKeHIUH 0e3 JUCTIIMKEMUH B 3aBUCUMOCTH OT HAJIUYUs apTe-
puanbsHoi runeprensuu // Journal of Siberian Medical Sciences. 2023;7(3):37-53. DOL: 10.31549/2542-1174-2023-7-
3-37-53
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ABSTRACT

Introduction. The high incidence of arterial hypertension (AH) in the population, its close association with
menopause and disorders of carbohydrate metabolism with an emphasis on the predictive role of fasting glycemia (FG) for
type 2 diabetes mellitus draws attention to the phenotype of the formation of metabolic syndrome (MS) in perimenopause
depending on the presence of hypertension without dysglycemia.

Aim of the research. Toevaluate the associations between blood pressure (BP) levels and FG during the
formation of insulin resistant menopausal MS in a cohort of normoglycemic women aged 35—59 years with AH and normo-
tensive.

Materials and methods. Intheperimenopausal cohortof women aged 35—59 years without dysglyce-
mia (n = 88), 58 women had hypertension, 30 were normotensive. The following were determined: body mass index (BMI),
waist circumference (WC), levels of BP, triglycerides (TG), high-density lipoprotein cholesterol (HDL-C), insulin, follicle-
stimulating hormone (FSH) and estradiol, FG, TyG and HOMA2 family (HOMA2-IR and HOMA2-%B) indices. Using SPSS
(version 17), we estimated the median (25; 75%); intergroup differences according to the Mann-Whitney test; then, the cor-
relation analyses were carried out: according to Spearman (R) and partial (R ) to level the influence of age.

Results. Significant associations of systolic BP (SBP) and FG levels direct and mediated through lipid (TG and
HDL-C) and anthropometric (WC) parameters of MS, were revealed with most of the correlations being only partially age-
dependent. Among these parameters, the mediators of insulin resistance, the associations of SBP and FG with WC are the
most pronounced; it is WC that stably correlates with insulin resistance indices, more specifically with TyG. The correla-
tions of TG levels with HDL-C (R = —0.564; p < 0.001) are also relevant when the influence of age is leveled (RpC =-0.477;
P < 0.001); with them, as well as with the levels of insulin and the duration of postmenopause, FG correlates. BP levels,
especially systolic, form correlations with insulin resistance indices, more stable with non-insulin TyG index, in contrast to
age-dependent relationships with HOMA2-1R.

Conclusion. Theextensiveness of the revealed correlations between BP and FG levels with markers and factors
for the formation of menopausal MS, including the relation of BP with HOMA2-IR indices and especially TyG, reflects its
insulin resistant pathogenetic basis. Along with this, significant stable correlations of the duration of postmenopause with
FG reflect a high risk of progression to dysglycemia in the analyzed phenotype of metabolic syndrome and allow us to con-
sider menopause as a unique factor contributing to the rapid clustering of MS in women, determining the interest in clari-
fying its formation trajectories.

Keywords: menopausal metabolic syndrome, perimenopause, insulin resistance, arterial hypertension, TyG index,
HOMAZ2 family indices, fasting glycemia.

Citation example: Ruyatkin D.S., Ruyatkina L.A., Shcherbakoba L.V. The phenotype of the metabolic syndrome
formation in the perimenopausal cohort of women without dysglycemia depending on the presence of arterial hyperten-
sion. Journal of Siberian Medical Sciences. 2023;7(3):37-53. DOI: 10.31549/2542-1174-2022-7-3-37-53

INTRODUCTION
Metabolic syndrome (MS) is a clinical condition

BBEJIEHHNE
Mertabonuueckuii cutgpom (MC) mpescraBisier

co00¥ KJIMHUYECKOE COCTOSTHHE, XapaKTepPU3yIoIIe-
ecsl COYeTaHHWEM OCHOBHBIX (DaKTOPOB pHCKA
cepaeuaHo-cocyaucThix 3abomeBanuii (CC3) u mua-
Oeta 2-ro Tumna (C/12): mpoaTepOoTeHHOU AUCTUITH IE-
vuH (JIJII1), TOBBIIIEHHOTO apTepUaIHLHOTO JaBJie-
nus (Al), qucraukeMuy U abJOMUHAJIBHOIO OXKH-
penwns. Kaxxapiii pakTop prucKa NMeeT He3aBUCUMOe
JelicTBUe, HO B COBOKYITHOCTH OHH CTaHOBSTCSA

characterized by a combination of major risk factors
for cardiovascular disease (CVD) and type 2 diabetes
mellitus (T2DM): proatherogenic dyslipidemia
(DLP), high blood pressure (BP), dysglycemia, and
abdominal obesity. Each risk factor has an indepen-
dent effect, but together they become synergistic,
doubling the risk of CVD and causing a 1.5-fold
increase in all-cause mortality [1]. One of the main
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CUHEpreTUUYeCKUMH, yABauBas puck passurus CC3
U BBI3BIBAs yBEJIMUEHUE CMEPTHOCTH OT BCEX IPHU-
yiH B 1.5 paza [1]. OgHUM U3 OCHOBHBIX 3BEHBEB
raToreHe3a, YCKOPSIOIIUX 3STOT IIyTh, SBJISETCS
uHcyauHOope3ucTeHTHOCTh (UP) [2].

Kitacrep MC, ompenieissieMblii Kak COBOKYITHOCTD
Tpex 1 60jiee KOMIIOHEHTOB, IIPETIOJIATAeT HATINE
Pa3HbIX ero (PeHOTUIIOB, KOK/IBIN U3 KOTOPBIX SBJIS-
ercss (HAaKTOPOM PHUCKA KapAHOMETAa0O0JHMYECKHUX
3aboseBanuii (KM3). OTanenbHble KOMIIOHEHTHI MC
OIMHAKOBBI Y JKEHIIIUH U MYXKYUH, OJHAKO CyIIe-
CTBYIOT TeH/IEDHBIE PA3JIHYHUA B TOM, KaK M KOTZAA
5TH KOMIIOHEHTHI MPOSBJISIIOTCA, T.€. MY>KUHHBI U
JKEHINWMHBI Ha MPOTSKEHUM BCEU KU3HU HCIBITHI-
BaIOT Pa3HbIE TPAEKTOPUH KAPIUOMETa00INIECKOTO
pucka (KMP) [3]. Tak, c BO3pacToM y KEHIIIH OTMe-
yeHO 6oJiee BRIpAKEHHOE YBEJIUUYEHUEe PACIPOCTpa-
HeHHocTH MC 1O CpaBHEHHIO C My:KUMHaM# [4]
W3-32 PE3KOr0 YBEeJIMUYEHHs 3a00JIEBa€MOCTH apTe-
puanbHoi runeprensueii (AlY) u C/I2 nocie MeHO-
Iay3bl ¢ IOCTIEAYIOIMINM UX COBMECTHBIM BKJIAZIOM B
JUCHYHKITUIO SHOTEJIHS, YTO CIIOCOOCTBYET Pa3BU-
THIO HilleMuueckoi 6oesuu cepana (UBC) [5].

Haynure yHUKQIBHOTO IOTIOJTHUTEIBHOTO (Dak-
TOpa PUCKA JJIs *KEHIIIUH, MEHOIIAY3bl, OIPE/IeJIseT
MeHomnay3aibHbll (penorunn MC. Ero ¢popmupoBa-
HUe UMeeT CBOIO TPAEKTOPHIO, TECHO CBS3AHHYIO C
U3MeHeHnEeM (PYHKIHOHAJIBHOTO COCTOSTHUSA OCH
«tunodu3 — SUIYHUKH»: OT IPEMEHONay3bl K CO0-
CTBEHHO MeHOIIay3e U MocTMeHomnay3e. [Ipemenona-
y3a MOKET HaCTylaTh 3a 5—10 JIET 0 MEHOIAy3bl,
GUBHNOIOTUYECKUH BO3PACTHOH JHMANa30H KOTOPOH
ompeJieJieH KaK 45—55 JIeT IIPU CPeJHEM BO3pacTe
51.3 roja [6]. MeHomay3a sBJISETCA MOTEHI[HATb-
HBIM (AKTOPOM pHCKa pa3BuTus VP He3aBUCUMO OT
BO3PAcCTa, BEPOSITHO, U3-3a CHUKEHUSI YPOBHS 3CTPO-
reHoB. [Ipu aTtom P u cBsizaHHBIE C HEH MeTaboIH-
yeckue Hapymenus: JIJII1, HapacTaHue maccol Tesna
(omenenHoe 1o uHAEKCY Macchl Tena (MMMT) u
okpyskHocTH Tayinu (OT)) U CHUKEHUE TOJIEPAHTHO-
CTH K TJIIOKO3€ — UMEIOT TEH/EHIUI0 K PEe3KOMY
POCTY ¢ HACTyILJIEHHEM MeHOIay3sl [7].

OpuuM U3 nepBhIX cpefu BapuanToB MC omucan
(beHOTHII TUTIEPTPUTITUIIEPUIEMUIECKOTO OXKUPEHIIS,
win GEeHOTHI TMIEPTPUIVINIIEPUIEMIYECKON TN
(yBemuenHas OT y My»>KUYHH U JKEHIIIH B COYETAHUU
¢ ypoBHeM Tpuriuiiepunos (TT) > 1.77 mmonb/in),
paclieHeHHBIN KaK WHTETPATHBHOE 3€PKAJI0 IIPH3HA-
KoB cuHpoMa [8]. B To ke BpeMs OCHOBHBIM KOMIIO-
HeHTOM KacTepa cuutaioT Al [9]; oHa TecHO matodu-
3uosiornyecku cBazaHa ¢ MC uepes3 VP u oxxupenue.
AT' mpejicraBisieT coOOW Bemylmui (HaKTOp PpHUCKA,
OTBETCTBEHHBIH 32 MOBBIIIEHUE CEPIEUHO-COCYTUCTOMN
CMEPTHOCTH U 3a00J1eBaeMOCTH [10].

components of pathogenesis that accelerates this
pathway is insulin resistance (IR) [2].

The MS cluster, defined as a combination of three
or more components, suggests the presence of its dif-
ferent phenotypes, each of which is a risk factor for
cardiometabolic diseases (CMD). The individual
components of MS are the same in women and men,
but there are gender differences in how and when
these components appear, i.e. men and women expe-
rience different trajectories of cardiometabolic risk
(CMR) throughout the life course [3]. Thus, with age,
women showed a more significant increase in the
prevalence of MS compared with men [4] due to a
sharp increase in the incidence of arterial hyperten-
sion (AH) and T2DM after menopause, with their
subsequent joint contribution to endothelial dys-
function, which supports the development of coro-
nary artery disease (CAD) [5].

The presence of a unique additional risk factor for
women, menopause, defines the menopausal MS
phenotype. Its formation has its own trajectory,
closely related to the change in the functional state of
the pituitary-ovaries axis: from premenopause to
menopause and postmenopause. Premenopause can
occur 5—10 years before menopause, the physiologi-
cal age range of which is defined as 45—55 years with
an average age of 51.3 years [6]. Menopause is a
potential risk factor for IR regardless of age, proba-
bly due to a decrease in estrogen levels. At the same
time, IR and related metabolic disorders: DLP, body
weight gain (assessed by body mass index (BMI) and
waist circumference (WC)) and decreased glucose
tolerance tend rise dramatically with the onset of
menopause [7].

One of the first variants of MS described the phe-
notype of hypertriglyceridemic obesity, or the
hypertriglyceridemic-waist phenotype (increased
WC in men and women in combination with a tri-
glyceride (TG) level > 1.77 mmol/1), regarded as an
integrative mirror of the signs of the syndrome [8].
At the same time, AH is considered to be the main
component of the cluster [9]; from the stand point
of pathophysiology, it is closely associated with MS
via IR and obesity. AH is a leading risk factor
responsible for increased cardiovascular mortality
and morbidity [10].

In this regard, the relationship between AH and
carbohydrate metabolism disorders (CHMD) in peri-
menopause is of interest. A number of epidemiologi-
cal studies have shown that the prevalence of T2DM
in postmenopausal women, along with its significant
increase in comparison with premenopausal women
(19.4 and 12.1%, respectively; p < 0.05), was most
strongly associated with BP levels (odds ratio
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B 5TO#i CBSI3W TIpEJICTABJISIET UHTEPEC B3aUMOC-
BA3b Al ¢ HapylIeHHSMU YIJIEBOAHOTO OOMeEHa
(HYO) B mepumeHomnayse. B psijie amu1eMHOJIOTH-
YEeCKUX HMCCJIEIOBAaHUH MTOKa3aHO, YTO PaCIpoCTpa-
HeHHOCTh C/[2 B mOoCcTMEHOIay3e, HapsAy ¢ ee 3Ha-
YUMBIM YBEJIMUeHUEM B CPDABHEHUU C IIPEMEHOTIAY-
301 (COOTBETCTBEHHO 19.4 U 12.1 %; p < 0.05), Hau-
OoJiee CHJIBHO acCOIUUPOBAIACh € ypOBHAMH A/l
(orHomenue maucos (OI) = 1.521; 95% moBepu-
TesbHbIN nHTepBas (JI1) = 1.234-1.875; p < 0.001)
[11]. IIpu sTOoM BimsiHue AI' HA BOBHUKHOBEHHE U
BeIpakeHHOCTh MC U fipyrux dakropos pucka CC3
V 2KEHIIWH B IepUMeEHONay3€e HU3y4eHO Majio [12].
ITockoIbKY OOIIUEA Ccep/IeUHO-COCYTUCThIA PHUCK
cocymecrBoBauus A" u CJ[2 mpesncraBiiseT cob6oit
KOMOWHUPOBAHHBIA WIN Ja’ke MYJIbTHILINKATHB-
HBIA PHUCK IS Kaxkzgoro sabosieBaHus [13], He
BBI3BIBAET COMHEHHUU HEOOXOAMMOCTH BBIZEIECHUS
crenu(pUUECKUX BAapUAHTOB IIPEMETA00THIECKOTO
CHH/IpOMaA C aKIeHTOM Ha napamerpsl 1P B nepu-
MeHomnayse. Ocoboe BHUMaHUe IPUBJIEKAET (eHO-
tun dopmupoBanusa MC, u3HauaJIbHO BKJIIOYAIO-
muii AT 6e3 HYO.

Il BBIABJIEHUs  WHCYJIMHOPE3UCTEHTHOCTH
WCIIOJIb3YIOT PpAa3JIMYHble CyppOTraTHbIE WHJIEKCHI,
KOPPEJINPYIOIIUE C e 30JI0ThIM CTaHJIAPTOM — TPY-
JIOEMKHUM SYTJIMKEMUUYECKUM KJISMIIOM. B mocites-
Hee BpeMs IPEUMYIIECTBO OTJAETCs HEUHCYJIHMHO-
BBIM HHJIEKCAM, CPEU KOTOPHIX KaK aJIbTepPHATHB-
HbII 6noMapkep VP 6611 neHTUGUITTPOBaH UHAEKC
tpurunepuasl-roko3a  (TyG). IlpexncraBiieHbl
HaZle’KHbIE CTATHUCTUYECKHE JaHHbBIE, CBUJIETE/Ib-
CTBYIOIIIE O TOM, uTO UHJeKC TyG CBsi3aH C pa3Bu-
trem u nporHozoM CC3 [14] u merabosimuecKkoro
cuHzipoMma [15].

ITEJIb NCCJIEAJOBAHUA

Onenuthb acconuanuu ypoBHed A/l u TyimkeMun
Hatomak (C'H) mpu hopMUpOBaHUN WHCYJIUHPE3H-
CTEHTHOTO MEHOIIAy3aJbHOTO MeTabO0JIUYECKOTO
CHUHZIPOMA B KOTOPTE JKEHIUH 35—59 JIeT 0e3 auc-
IJIUKEMHUH, ¢ apTEPUAIbHOU THIIEPTEH3UEH U HOP-
MOTEH3UBHBIX.

MATEPUAJIBI 1 METO/IbI

B oz1HOLIEHTPOBOE ITOIIepeYHOe KOTOPTHOE HCCIIe-
JIOBaHUEe B paMKax NPOoQUIaKTUYECKOro OCMOTpa B
MeJICaHJYacTH asporopra TosiMayeBO BKJIIOYEHO
88 xeHIUH 35—59 JIET: U3 HUX 30 HOPMOTEH3UB-
HbIX, 58 umenu Al'. Kpurepuu uckitouenusa: HYO u
ZIPyTHe SHIOKPUHHbBIE 3a00I€EBAHNS; paHee JUATHO-
crupoBa"Hble IBC, xpoHnYeckas cep/ieuHas HeJo-
CTAaTOYHOCTD; yKa3aHUs B aHaMHe3e Ha IlepeHeceH-
HBIE OCTpPBIe CEpPAEYHO-COCYAUCTBIE OCI0KHEHU,;

(OR) = 1.521; 95% confidence interval (CI) = 1.234—
1.875, p < 0.001) [11]. At the same time, the influence
of AH on the occurrence and severity of MS and other
risk factors for CVD in perimenopausal women have
been little studied [12]. Since the total cardiovascular
risk of AH and T2DM is a combined or even multipli-
cative risk for each disease [13], there is no doubt
that it is necessary to identify specific variants of pre-
metabolic syndrome with an emphasis on IR param-
eters in perimenopause. Particular attention is
drawn to the MS formation phenotype which initially
includes AH without CHMD.

Various surrogate indices are used to detect insu-
lin resistance, correlating with its gold standard, the
labor-intensive euglycemic clamp. Recently, prefer-
ence has been given to non-insulin indices, among
which the triglyceride-glucose (TyG) index has been
identified as an alternative biomarker for IR. Reli-
able statistical data are presented indicating that the
TyG index is associated with the development and
prognosis of CVD [14] and metabolic syndrome [15].

AIM OF THE RESEARCH

To evaluate associations between BP levels and
fasting glycemia (FG) during the formation of insulin
resistant menopausal metabolic syndrome in a
cohort of women aged 35—59 years without dysglyce-
mia, with arterial hypertension and normotensive.

MATERIALS AND METHODS

A single-center cross-sectional cohort study
included 88 women aged 35—59 years as part of a
preventive examination at the medical unit of Tolm-
achevo Airport: 30 of them were normotensive, 58
had AH. Exclusion criteria: CHMD and other endo-
crine diseases; previously diagnosed CAD, chronic
heart failure; cardiovascular complications in a his-
tory; heart rhythm and conduction disorders; meno-
pause hormone therapy; exacerbation of concomi-
tant diseases.

Thirty apparently healthy women without AH at
the age of 43.00 (40.00; 46.25) years without hered-
itary taint of CVD and CHMD formed group 1.
Group 2 included 58 women aged 50.00 (43.75;
53.00) years with AH duration of 3.21 (1.00; 5.00)
years without regular antihypertensive therapy with
hereditary taint of CVD of 75%. Patients with AH,
except for antihypertensive therapy, did not received
any other treatment.

The examined women had a different functional
state of the ovaries: 43% were postmenopausal, its
duration was 1.64 (0.00; 2.00) years; while in
group 1, menopause was recorded in 6 (20.0%)
women, in group 2 — in 32 (55.2%). Note that some
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HapyIIEeHUs PUTMAa U IIPOBOIIMOCTH; MEHOIIAY3a/Th-
Hasi TOpPMOHAJIbHAS TEPAIIHS; COIYTCTBYIOIIHE 3260~
JIeBaHUs B CTaIU 0OOCTPEHUS.

TpuanaTh yCJIOBHO 30POBBIX JKeHITNH 0e3 Al' B
Bo3pacre 43.00 (40.00; 46.25) rojga 6e3 Hacuen-
crBenHOH otaromenHoctd mo CC3 u HYO cocra-
BUWJIU IpyIIy 1. B rpyminy 2 6bUTH BKITIOUEHBI 58 sKeH-
IUH B Bo3pacre 50.00 (43.75; 53.00) roja c JJia-
TesbHOCTBIO AT 3.21 (1.00; 5.00) roza 6e3 peryssp-
HOU aHTUTUIIEPTEH3UBHOU Tepaluy ¢ HacJIe/ICTBEH-
HoI oTsromeHHocThio 1o CC3 B 75 %. ITanuenTKu ¢
AT, KpoMe THIIOTEH3UBHOM TEPAIUU, HUKAKOTO JAPY-
rOro JIeYeHUs He TPUHUMAJIHU.

OO0cieoBaHHBIE KEHITUHBI HMEJU Pa3JInIHOe
(DyHKIIMOHATFHOE COCTOSIHUE SIUYHUKOB: 43 %
OBUIH B IOCTMEHOIIAy3€e, €e JJIUTEIbHOCTh COCTa-
BUJIA 1.64 (0.00; 2.00) rojia; Py 3TOM B T'PYIIIE 1
MeHomay3a 3apUKCHpoBaHa y 6 (20.0 %) *KeHIIHH,
B rpymme 2 — y 32 (55.2 %). OTMeTuM, UTO 4acTh
JKEHINUH HaXOJIUJIUCh B IIEPUMEHOIIay3€e, BKIII0Yas
MO3IHIO MIPEMeHOTay3y U PAaHHIOK IOCTMeHOIa-
y3y, UTO XapaKTepU3yeTcsl MOBBIIIEHHEM YPOBHEU
dommukynocrumynupyoomniero ropmona  (®CI)
> 25 MmEq/ [16].

Onpenenstmu UMT, OT. ITokazartesnn I'H B kanmi-
JISPHOW KPOBU OIEHHUBAJIMICH JIBAKBI TJTIOKO300K-
CUZIa3HBIM METOZIOM, B aHAJN3 BKJIIOUAINCH CPEl-
HUe TIOKa3aTesl; XOJIECTEPUH JIUIIOMPOTEUIOB
BbIcOKOU I1oTHOCTH (XC-JIIIBIT) u TT" onpenensiin
(epMeHTATUBHBIM KOJIOPUMETPUUECKUM METOJIOM,
nacynud, OCI' u scrpaauon (E2) — ummyHobep-
MEHTHBIM MeTOoJloM Ha aHanusatope IMMULITE
2000XPi. Mugekcet HOMA2-IR 1 HOMA2-%B pac-
CYUTHIBUIN II0 HHCYJUHY ¢ momomipio HOMA2-
calculator; unmexc TyG paccuuTbiBaiu o Gopmyie:
TyG = In [TT x TH / 2], rae In — norapucdwm; TT —
TpUrIUIEepu/bl Hatomak (mr/mn); I'H — riukemus
HaTomak (mr/m) [17].

Cratucrtuueckas 06paboTKa JAHHBIX BBIMIOJIHEHA
¢ TIOMOIIBI0 MMakera mporpamm SPSS (Bepcus 13).
[IpoBepka HOPMAaIBHOCTH PpaCIpeeIeHUs] ITPOBO-
JIJIach C WCIOJb30BaHUEM Kpurepus Kosmoro-
poBa — CmupHOBa. B cBfI3U ¢ HEHOPMAaJIHLHOCTHIO
pacrpejiesieHUs] HEMPEPBIBHBIX ITOKa3aTesied JTaH-
HbIe TIpe/icTaBiieHbl B Bujsie Me (25; 75 %), rie Me —
MeauaHa, 25 U 75 — KBapTwiu 1-d u 3-t. OneHka
3HAYMMOCTH MEKTPYIIIOBBIX Pa3JIMYUN BEJTUYUH
NpoBOAWJIaCh ¢ momolpio U-kputepusa MaHHa —
Yutaun (MW). I BbIABJIEHHUS 3aBHCUMOCTEH
HCIIOJIb30BAIH KOPPEJIAIMOHHBIA (PAaHTOBasI KOppe-
asnus CoupMeHa) KpuTepui. J[Jisi HUBeJIMpOBaHUA
BJIMSTHUS BO3pacTa MPUMEHIIN YaCTUYHYIO KOppe-
asuuio (partial correlation). B mporenypax cratu-
CTHUYECKOTO aHAJIN3a KPUTUYECKUH YPOBEHb 3HAUU-

women were in perimenopause, including late pre-
menopause and early postmenopause which is char-
acterized by increased levels of follicle-stimulating
hormone (FSH) > 25 mU/1[16].

BMI, WC were determined. FG parameters in
capillary blood were evaluated twice using glucose
oxidase method, the analysis included average
parameters; high-density lipoprotein cholesterol
(HDL-C) and TG were determined by enzymatic
colorimetric method, insulin, FSH and estradiol
(E2) were determined by enzyme immunoassay
using an IMMULITE 2000XPi immunoassay sys-
tem. HOMA2-IR and HOMA2-%B indices were cal-
culated by insulin using a HOMA2-calculator; the
TyG index was calculated by the formula:
TyG = In [TG x FG / 2], where In is the logarithm;
TG is fasting triglycerides (mg/dl); FG is fasting
glycemia (mg/dl) [17].

Statistical data processing was performed using
SPSS software (version 13). Testing for normality of
the distribution was carried out using the Kolmogo-
rov-Smirnov test. Due to the non-normality of the
distribution of continuous indicators, the data are
presented as Me (25; 75%), where Me is the median,
25 and 75 are the 1st and 3rd quartiles. Significance
of intergroup differences was assessed using the
Mann-Whitney U-test (MW). Correlation (Spear-
man’s rank correlation) analysis was used to identify
dependencies. To level the influence of age, a partial
correlation was used. In the statistical analysis pro-
cedures, significance level for rejecting the null
hypothesis (p) was taken equal to 0.05.

The study was performed in compliance with the
ethical principles for scientific medical research
involving humans, set forth in the Declaration of
Helsinki of the World Medical Association, and in
accordance with the ethical norms and rules pro-
vided for by Bulletin of the Supreme Attestation
Commission of the Ministry of Education of the Rus-
sian Federation No. 3 of 2002 On the Procedure for
Conducting Biomedical Research in Humans. The
study was approved by the Ethics Committee of the
Novosibirsk State Medical University.

RESULTS

A comparative analysis of two subgroups within
the examined cohort (Table 1) reflects significant dif-
ferences in most parameters. Thus, women of
group 2 were older, in addition to the levels of BP
forming the group they had higher anthropometric
parameters, lipid and FG levels. At the same time,
anthropometric and lipid characteristics in group 1
did not completely fit into the reference limits. The
FG levels in both groups reflected normoglycemia

Journal homepage: http://jsms.ngmu.ru

41



Pysmxun /1.C. u dp. / Journal of Siberian Medical Sciences T. 7, N° 3 (2023)

MOCTH ISl OTKJIOHEHUsI HYJIEBOH CTAaTUCTUYECKOU
TUIIOTE3BI (p) IPUHUMAJICS PAaBHBIM 0.05.
HccnemoBaHue BBIIOJIHEHO C COOJIIOAEHUEM STH-
YEeCKUX NPUHIIUIIOB IPOBEJIEHUS HAYJIHBIX MEIH-
OUHCKUX WCCIEOBAaHUN C yJacTHEM YeJIOBEKA,
U3JIOKEHHBIX B XeJbCHHKCKOU Jekyapanuu Bce-
MHWUPHON MEAUIIMHCKOU acCOIUAIUHU, U B COOTBET-
CTBUH C STUYECKUMH HOPMAaMH U MTPABUJIAMU, IIPEJI-
YCMOTPEHHBIMH OIoJIyIeTeHeM Bpiciell aTrecraiu-
OHHOU KoMuccuu MuHHcTepeTBa oOpazoBanus Poc-
cuiickoit ®exnepanuu N2 3 oT 2002 1. «O mOpsAKe
MPOBeIeHUsA OUOMENUITUHCKUX WCCIEA0BAHUN Y
yesioBeKa». IIpoBejieHUe HCCIeTOBaHUSA O700pEHO
KOMHUTETOM II0 3THKe HoBocHOWpPCKOTO ToOCymap-
CTBEHHOT'O METUIUHCKOTO YHUBEPCUTETA.

PE3YJ/IBTATDI

CpaBHUTEIbHBIA aHAJIN3 JABYX HOJATPYII B paM-
Kax 00cjieZloBaHHON KOTOPTHI (Taby. 1) OTpakaer
3HAYMMble OTJIUYUS OOJIBIIMHCTBA ITaPAMETPOB.
Tak, »KEHITUHBI IPynmbl 2 OBLIN CTapIle, KpoMme
dopmupyromux rpynmy ypoBHeid Al umenn Gosee
BBICOKHE AHTPOIIOMETPHUUYECKHE IOKa3aTeJy,
ypoBHHU sunuzoB u I'H. Ilpu aTom anTponomerpu-
4JecKue U JIMNHUAHBbIE XapaKTepUCTUKHU B rpyle 1
MIOJIHOCTBIO He YKJIAJBIBAJIUCH B pepepeHCHbIe Tpe-
nestbl. YpopHu I'H B 06enx rpymiiax oTpaskaad HOp-
MOIVIMKEMHUIO IIPU CPABHUMBIX IIOKa3aTesAX WHCY-
JuHeMUH, a Takxke nHaekca HOMA2-%B. Ogaako B
rpynmne 2 mapaMeTphbl IJIMKEMHUH OBUIH 3HAYHUMO

with comparable values of insulinemia, as well as
HOMA2-%B. However, in group 2, glycemic param-
eters were significantly (p = 0.011) higher compared
to women without AH, although they were within the
reference values. Insulin resistance indices: insulin
(HOMAZ2-IR) and non-insulin (TyG) also in the pres-
ence of AH were higher than those in group 1.

The functional state of the pituitary-ovaries axis
was assessed by the levels of FSH and E2. Hormonal
parameters in groups 1 and 2 (FSH - 9.10 (5.40;
49.33) and 32.75 (6.85; 74.58) mU/], p = 0.06 and
E2 - 280.76 (73.40; 442.75) and 73.40 (73.40;
269.25) pg/ml, p > 0.05, respectively) were compa-
rable, which is explained by the age range with a
large variability in FSH and estradiol levels depend-
ing on the period of the menopausal transition [18],
i.e. the examined women were at different stages of
the perimenopausal continuum, which determines
the correlation analysis in the matrix of the genera-
lized cohort (groups 1 + 2).

The Spearman analysis (R), as well as partial cor-
relation (Rpc) to level the influence of age, revealed
the presence of significant associations of systolic BP
(SBP) and FG levels, both direct and indirect via lipid
and anthropometric parameters while most of the
correlations were only partly dependent on age
(Fig. 1). Diastolic BP (DBP) levels, forming significant
and SBP-like correlations with WC and BMI (R =
0.418; 0.333; p < 0.002, respectively), have no cor-
relations with FG, insulin, and duration of postmeno-

Ta6suna 1. CpaBHeHMe KJIMHUKO-MeTab0IMueCKUX U TOPMOHA/IbHBIX [T0OKa3aTesield B rpynnax »keHuuH 35-59 yiet B
3aBUCHMOCTH OT HaJIM4Ms apTepuaabHOU runeprensun, Me (25; 75 %)
Table 1. Comparison of clinical, metabolic and hormonal parameters in groups of women aged 35-59 depending on the

presence of arterial hypertension, Me (25; 75%)

Iloka3artens / Parameter :"[1)3:1; 3)1 / Group 1 El: );nsng)z / Group 2 p,,
Bospacr, et / Age, years 43.00 (40.00; 46.25) 50.00 (43.75; 53.00) 0.001
WUMT, kr/m? | BMI, kg/m? 25.30 (22.42; 27.39) 30.60 (26.33; 34.30) <0.001
OT, cm / WC, cm 76.50 (70.25; 83.25) 89.50 (79.00; 99.00) <0.001
CA/J, MM pr. cT. / SBP, mm Hg 120.00 (120.00; 130.00) 142.50 (130.00; 160.00) <0.001
JAJZL, MM pt. cT. / DBP, mm Hg 80.00 (70.00; 80.00) 90.00 (80.00; 100.00) <0.001
XC-JIIBII, mmoJib/n | HDL-C, mmol/1 1.00 (1.00; 1.03) 0.92 (0.84; 1.00) <0.001
T[, Mmoas /a1 | TG, mmol/1 1.75 (1.49; 2.13) 2.30 (2.00; 2.500) <0.001
I'H, mmous /a1 | FG, mmol/] 3.60 (3.40; 4.33) 4.20 (3.60; 4.70) 0.011
Wucynun, MxEg/ma | Insulin, pU/ml 5.30 (3.80; 7.00) 7.30 (5.15; 12.28) >0.05
TyG, yci. en. / TyG, AU 8.58 (8.33; 8.80) 8.93 (8.66; 9.17) <0.001
HOMA2-%B 143.24 (110.50; 168.38) 158.50 (114.60; 191.40) >0.05
HOMA2-IR 1.29 (0.59; 1.27) 2.14 (0.89; 2.72) 0.005

IpumMmeyaHue.

UMT - unpekc maccol Tesa; OT - okpy»kHocTb Tanuu; CA/l, JA/] - cucTosim4yecKoe U JUacTOJUYECKOE apTepUalbHOe

naByieHne cootBeTcTBeHHO; XC-JIIIBII - Xo/1ecTepuH JUNONPOTENJ0B BhICOKOW m1oTHOCTH; TT - Tpurnuuepuap;; 'H - mnkeMus HaToLak;

TyG - UHJEKC TPUTJIULEPHUAbI-IJII0KO3a.
Note.

BMI - body mass index; WC - waist circumference; SBP, DBP - systolic and diastolic blood pressure, respectively; HDL-C - high-

density lipoprotein cholesterol; TG - triglycerides; FG - fasting glucose; TyG - triglyceride-glucose index; AU - arbitrary units.
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(p = 0.011) BbIIIIE 10 CPABHEHUIO C KEHIIMHAMU 0€e3
AT, XOTS U HaXOAWJINCH B IIpeiesiax pedepeHCHBIX
3HaYeHUH. UIHAEKCH HHCYJIUHOPE3UCTEHTHOCTH:
uHCyuHOBBIH (HOMA2-IR) W HEWHCYJIUHOBBIH
(TyG) — Taxke npu Hatmuuu A" ObUTH BBIIIIE COOT-
BETCTBYIOIIUX B TPYIIIIE 1.

@OYHKIIMOHAJIBHOE COCTOSIHHME OCHU «TUIO(PU3 —
SIMYHUKH» ObLIO oreHeHO 1o ypoHsAM OCI u E2.
TopMoHanbpHBIE TIOKa3aTeu B rpynmax 1 u 2 (PCT —
9.10 (5.40; 49.33) u 32.75 (6.85; 74.58) mMEn/xu,
p = 0.06 u E2 — 280.76 (73.40; 442.75) u 73.40
(73.40; 269.25) nr/miu, p > 0.05 COOTBETCTBEHHO)
OBUTN CPAaBHUMBI, YTO OOBICHUMO KOTOPTHBIM BO3-
PaCTHBIM JIMAIIA30HOM IIPHU OOJIBIIION BapuabebHO-
ctu ypoBHelt @CI' u acTpaziosia B 3aBUCUMOCTUA OT
IeproZila MeHOIay3aJbHOTO Iepexoza [18], T.e.
obcyieoBaHHbIE JKEHIITUHBI HAXO/IUJINCh Ha Pa3HBIX
CTaINAX IEPUMEHONAY3aJIbHOTO KOHTHHYyMa, YTO
onpesesiseT IPOBeJleHNe KOPPeIAIMOHHOI0 aHAIN3a
B MaTtpuiie 0000IIEHHON KOTOPTHI (TPYIIIIHI 1 + 2).

ITpoBenenusiii ananus mo Criupmeny (R), a Taxke
partial correlation (Rpc) JUISl HUBEJIUPOBAHUS BJIHUS-
HUS BO3PacTa BBISIBIJI HAJTMUHE 3HAYNMbIX aCCOIIHa-
nuii ypoBHel cucronuyeckoro AJl (CAM) u I'H kax
MIPSAMBIX, TAK ¥ OIIOCPEJOBAHHBIX Uepe3 JINITUIHbIE 1
AHTPOIIOMETPHUUYECKHE ITAPAMETPHI, IIPU 3TOM OOJIb-
IIUHCTBO KOPPEJIAIMOHHBIX CBsI3el ObLIN JIUIIH
YaCTHYHO 3aBUCUMBI OT Bo3pacrta (puc. 1). YpoBHU
nuacrosimaeckoro AJl (JIA/l), o6pasys 3HaUMMbIE U
cxoxkue ¢ CAJl xoppessmuu ¢ OT u UMT (cootBer-
cTBeHHO R = 0.418 11 0.333; p < < 0.002), HE UMEIOT
KoppeAnui ¢ ypoHamMu ['H, WHCY TMHA M JTATETB-
HOCTBIO TTocTMeHomay3bl (JIIIM); HECKOJIbKO cja-
Oee xoppenupyioT ¢ mnokazatessimu  XC-JITIBII
(R = -0.240; p < 0.02) u TT' (R = 0.282; p < 0.01).
[Tpn HUBEIWPOBAHWM BJIMSHUS BO3pacra YPOBHU
CAL u HOAN rtepsior cBa3u ¢ UMT u XC-JIIIBII,
coxpassas cxoxkue otHomeHus ¢ OT (R = 0.315 u
0,332; p < 0.004) u TT (Rpc = —0.299 u 0.304;
p < 0.006). IIpu sTrom OT 3HAYNMO KOPPEJHPYET C
MeTabOJIMYECKUMH — IIOKA3aTeIAMU: IPAKTUYECKH
OJIMHAKOBO ¢ ypoBHsAMHU uHcysqnHa U ['H (coorBer-
CcTBEHHO R = 0.444 u 0.448; p < 0.001), coxpaHss
cBsA3u U mpH partial correlation (Rpc = 0.349 1 0.363;
p < 0.001), ¢ TT u XC-JIIIBII (R = 0.392 1 —0.305;
p < 0.003), npuueM cBsa3b ¢ XC-JIIIBIT mosHOCTBIO
BO3pacT-3aBUCHUMA, B TO BpeM: Kak ¢ T1 oHa coxpaHs-
ercst v pw partial correlation (R = 0.342; p = 0.001).

IIpencTaBisA0T HHTEPEC KOPPeIANNOHHbBIE OTHO-
meHuda wuHAekcoB WP ¢ anTponmoMeTpuyecKUMU
XapakTepucTUKaMu: oHU cuibHee /i OT B cpaBHe-
Huu ¢ UMT, 0co6eHHO ¢ HEMHCYJIMHOBBIM HHJIEKCOM
TyG B otmmune or HOMA2-IR, u crabuibHee mpu
partial correlation (ta6J1. 2). OTMeTUM HaJTUYHE 3HA-

pause (DPM); somewhat weaker correlation with
HDL-C (R = —0.240; p < 0.02) and TG (R = 0.282;
P < 0.01). When the influence of age is leveled, the
values of SBP and DBP lose their relationship with
BMI and HDL-C, maintaining similar associations
with WC (R = 0.315 and 0.332; p < 0.004) and TG
(Rpc = —0.299 and 0.304; p < 0.006). At the same
time, WC significantly correlates with metabolic
parameters: almost identically with insulin and FG
(R = 0.444 and 0.448; p < 0.001, respectively), while
maintaining relationships with partial correlation
(Rpc = 0.349 and 0.363; p < 0.001), with TG and
HDL-C (R = 0.392 and —0.305; p < 0.003), and the
relationship with HDL-C is completely age-depen-
dent, while with TG it is also preserved with partial
correlation (Rpc =0.342; p = 0.001).

Of interest are the correlations between IR indi-
ces and anthropometric characteristics: they are
stronger for WC in comparison with BMI, especially
with the non-insulin TyG index, in contrast to
HOMAZ2-IR, and more stable with partial correlation
(Table 2). We note the presence of a significant cor-
relation between TG levels and HDL-C (R = —0.564;
p < 0.001) which remains relevant even when the
influence of age is leveled (Rpc = —0.477; p < 0.001),
as well as only partially age-dependent correlations
between FG and these lipid fractions (Fig. 1).

SBP and DBP levels being closely correlated with
each other regardless of age (R = 0.836; R_ = 0.831;

pc

p < 0.001), form associations with IR indices. How-
ever, with HOMAZ2-IR, they, like the levels of insulin,
lose their significance in partial correlation (Fig. 1).
Simultaneously, BP levels correlate with TyG, to a
greater extent with SBP (R = 0.389 and R . =0.344;
p < 0.001), somewhat weaker with DBP (R = 0.301
and R, =0.293;p < 0.01).

FG levels have significant positive correlations of
average strength with insulin levels which are stable
in partial correlation (Fig. 1); with SBP levels they
are weak (R = 0.289; p < 0.01), but only partially
age-dependent (Rpc = 0.219; p = 0.05), while for
DBP these correlations are absent. Attention is
drawn to the fact that FG correlates with almost the
same strength with all other anthropometric (BMI
and WC) and metabolic (TG and HDL-C) parame-
ters in a manner similar to SBP levels. Some differ-
ences relate to the stability of these correlations
depending on age: while maintaining correlations in
partial correlation between FG and BMI and HDL-
C, SBP loses these associations (Fig. 1). We also note
the significant correlation between FG and duration
of postmenopause in Spearman’s correlation
(R = 0.354; p < 0.001) and partial correlation
(Rpc= 0.314; p < 0.001).
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Correlations are significant in Spearman’s correlation and partial correlation
———= Bo3pacT-3aBUCUMbI€ KOPPEJSAIHUHU (3HAYUMbI TOJIbKO NPU aHau3e Mo CHUpMeHY)

Age-dependent correlations (significant only for Spearmen’s analysis)

Puc. 1. B3aumocBsA3u ypoBHeH cucTomdeckoro aprepuanbHoro gasienusa (CA) u riukemun Hatouak (I'H) ¢ mapke-
pamu u pakTopamMu GOPMHUPOBAHHUS MEHOIAY3IBHOTO META00INIECKOTO CUHPOMA B KOTOPTE JKEHIIUH HOPMOTEH3HB-
HBIX U C apTEepPUAIbHOU runeprensue 6e3 pucryikemud (rpymmsl 1 + 2) (JIAJ] — nuacrosmueckoe AJl; TyG — uHzeke
TpUTUIEPUABI-TII0K03a; XC-JITIBIT — X0J1€CTEPUH JIUIIONPOTEN/IOB BBICOKOH I7I0THOCTH; TT' — TpUTTHIEPU/IBL;
JIlIM — purenbHOCTH TocTMeHomay3bl; OT — okpy»kHOCTb Tatnu; R — koadgdunuenT koppessamnuu mo CiupMeHy;

R .- partial correlation;

* 3HAUMMOCTbD PABJIMYHH < 0.05; ** 3HAUUMOCTH PA3JINYHH < 0.01; **¥ 3HAUUMOCTD PA3JIUUUH < 0.001)

Fig. 1. Correlations between levels of systolic blood pressure (BP) and fasting glycemia with markers and factors for the
formation of menopausal metabolic syndrome in a cohort of normotensive women and hypertensive ones without
dysglycemia (groups 1 + 2) (DBP — diastolic BP; SBP — systolic BP; TyG — triglyceride-glucose index; HDL-C — high-
density lipoprotein cholesterol; TG — triglycerides; DPM — duration of postmenopause; WC — waist circumference;
BMI - body mass index; FG — fasting glycemia; R — Spearman’s correlation coefficient; R - partial correlation;

* significant difference < 0.05; ** significant difference < 0.01; *** significant difference < 0.001)

ynMoii koppeianuu ypoBHer TI' ¢ XC-JITIBIT

(R = -0.564; p < 0.001), COXpAHAIIIEH AKTyasTb- FG levels in both groups indicated normoglyce-
HOCTb W IIpPH HHUBEJIMPOBAHMM BJIHMAHHA BO3PACTA | mija with comparable values of insulinemia, as well
(R, = —0.477; p < 0.001), a TaKKe JIMIIb YACTHIHO | a3 HOMA2-%B, which showed the absence of insulin
BO3pACT-3aBUCHMble CBA3H 'H ¢ aTuMM QpakmUMAMU | secretion disorders, confirming the normoglycemic

nu/oB (CM. puc. 1). status of the examined women. An analysis of the
VEOBHH CAl u IAJl, TeCHO KOppe/IMpyst MEXIY | rest of descriptive statistics for both groups, which
coboii Hesasucmmo or Bospacra (R = 0.836; show that anthropometric and lipid parameters went

R, = 0.831; p < 0.001), o6pasyioT acconuamuu ¢ | peyond the reference limits in some apparently
unnexcamu MP. Oxnako ¢ HOMA2-IR onm, Kak u ¢ healthy women of group 1 (Table 1), does not exclude
YPOBHAMHU WHCYJINHA, TEPAIOT 3HATUMOCTb IIPH | the premetabolic syndrome presence. This terminol-
partial correlation (cm. puc. 1). OZHOBPEMEHHO | (gy isdiscussed with the aim of early identification of
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Ta6mmua 2. KoppessaioHHbIe CBSI31 aHTPOIIOMETPUUYECKUX XapaKTePUCTHK C MH/EKCAaMU UHCYJIMHOpe3ucTeHTHOCTH TyG

1 HOMA2-IR B KoropTe 06C/ieIOBaHHbBIX KEHIUH

Table 2. Correlations between anthropometric characteristics and TyG and HOMA2-IR insulin resistance indices in the cohort

of examined women

Ilo CoupmeHy / Spearman’s

Partial correlation

Mokasartes / Parameter correlation

TyG HOMAZ2-IR TyG HOMAZ2-IR
OxpyxHocTb Tanuu / Waist circumference 0.526** 0.507** 0.424** 0.370**
Wupexc maccel Testa / Body mass index 0.437** 0.393** 0.373** 0.292*

* 3HAYMMOCTh pa3auyui < 0.01.
Significant difference < 0.01.
** 3HaunMocTb pasanunii < 0.001.
Significant difference < 0.001.

ypoBHu AJl KoppeupyioT ¢ TyG, B 60J1bI1IeH cTeleHn
cCAI(R=0.389mu R, =0.344;p< 0.001), HECKOJIBKO
cimabee ¢ JAT (R = 0.301 1 RPC = 0.293; p < 0.01).

YpoBau I'H 06pasyioT npsAMble 3HAYNMBbIE KOP-
peJISINY CpeTHEH CUJTbI C YPOBHSAMU HHCYJIMHA, CTa-
6wibHbIe pH partial correlation (em. puc. 1); ¢ ypos-
usamu CAJl — cirabeie (R = 0.289; p < 0.01), HO JIUIITH
YaCTUYHO BO3PACT-3aBHUCHUMbIE (RpC = 0.219; p =
0.05), B TO BpeMs Kak ¢ JIAJ] 3T CBSI3U OTCYTCTBYIOT.
O6pamiaer BHuManue ToT (akrt, uro I'H koppeau-
pyeT IpaKTUYeCKH C OJWHAKOBOHM CHJIOH CO BCEeMHU
ocraypHbIME aHTporioMerpudeckumu (MMT u OT) u
meraboanueckumu (TT m XC-JIIIBII) nokasare-
navu anasnornyHo ypoBHaAM CAJl. HekoTopsle oTiu-
YHsl KacaloTCs CTa0MIBHOCTH STUX CBsA3EN B 3aBHCH-
MOCTH OT BO3pacTa: TP COXpaHEHUHU KOPPEJIAIUHI B
yesoBusx partial correlation y TH ¢ UMT wu
XC-JITIBII CA/l aTu cBsi3u TepsieT (cum. puc. 1). Otme-
THM TaKke 3HauuMble oTHOIIeHus ['H ¢ aiurenbHO-
CTHIO TIOCTMEHOIIAY3bl TpU aHamu3e 1mo CrnupMeHy
(R = 0.354; p < 0.001) u partial correlation
(Rpc =0.314; p < 0.001).

OBCYXKJIEHUNE

Yposuu I'H B 06eux rpymnmax cBUI€TEILCTBOBAIHI
0 HOPMOTJIMKEMUU IIPU CPABHUMBIX ITOKA3aTeJIsaX
UHCyJIUHEeMUH, a Takxke uHaekca HOMA2-%B, uro
CBUJIETETBCTBOBAJIIO 00 OTCYTCTBUM HApyUIEHUH
CeKpeluy WHCYJIWHA, MOATBEPXK/AAas HOPMOIJINKe-
MHYECKUH CTaTyC OOCJIeJOBAaHHBIX JKEHINWH. AHa-
JIN3 OCTAJIBHBIX OIMCATEJIPHBIX CTAaTHUCTHK 00emx
IpyII, KOTOPBIe ITOKa3bIBAIOT BHIXO/ 32 pedepeHc-
HbI€ TpeiesIbl AHTPOIIOMETPUYECKUX U JIMIUIHBIX
IIOKa3areJiell y YacTHU YCJIOBHO 3/I0POBBIX JKEHIIIIH
rpynrsl 1 (cM. Tabu1. 1), He UCKITI0YAeT HAIMYHE TIpe-
MeTaboJIMUeCcKOro CHHApOoMa. J[aHHas TepMHHOJIO-
TUsl 00CYKIAETCS C IEJTbI0 PAaHHEN UIeHTU(DUKAIUHN
KapAroMeTaboIMuecKoro pucka [19], mo ¢yt B po-
JTIOJKeHUE JUCKYCCUU TI0 TIOBOZY TaK HAa3bIBAEMOTO

cardiometabolic risk [19], in fact, in continuation of
the discussion about the so-called metabolically
healthy obesity, the instability of which is defined as
a transient phenotype [20].

Numerous studies have found an association
between various indices of obesity and metabolic dis-
orders. WC is considered the best indicator for pre-
dicting MS in comparison with others: for example,
traditionally widely used BMI [21]. In our study, WC
correlated with both FG and SBP levels (almost simi-
larly with DBP) in the moderate strength range and
was only partially age-dependent, in contrast to BMI:
a weak correlation range with a leveling of associa-
tion in partial correlation (Fig. 1). Abdominal fat
accumulation, especially the mass of visceral adipose
tissue, contributes to the worsening of the dyslipid-
emic and hypertensive profile found in women with
impaired glucose tolerance [22].

It has been argued that the absolute increase in
body weight in perimenopausal women is mainly
due to aging, and not to menopause itself. However,
the redistribution of body fat with an increase vis-
ceral fat apparently depends on menopause. It is
abdominal obesity that is associated with IR and,
consequently, the risk of diabetes and MS [6]. In
addition, Genovesi et al. (2023) showed that over-
weight and high WC values are associated with
increased SBP from childhood, and insulin resis-
tance is considered as a mediator of the relationship
between them [23].

Note that in our work, DBP levels have a smaller
number of correlation relationships in contrast to
SBP. With a strong and stable relationship of SBP
and DBP levels regardless of age, as shown above, BP
levels (slightly stronger than SBP compared to DBP)
correlated with the TyG and HOMA2-IR indices,
unidirectionally (Fig. 1) with anthropometric param-
eters (Table 2). However, correlations between BP
levels and TyG were also significant when the influ-
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37I0POBOTO OKHPEHUS, HECTAOMIBHOCTH KOTOPOTO
OTPEIENAIOT KaK IPeXoAsauil ¢peHoturn [20].

B MHOTrOYHCJIEHHBIX HCCJIEA0BAHUSX ObLIa BBISAB-
JIeHa CBSI3b MEXK/Y Pa3JIMYHBIMH WHAEKCAMH OKHU-
peHus u MetabonueckuMu HapytieHusaMu. OT cuu-
TAIOT JIYYIITUM OKa3aTeseM JJisi IPOTHO3UPOBAHUS
MC B cpaBHEHUH C JIDyTUMU: HAIIPUMeED, TPATULIH-
OHHO U IIHUPOKO uctoab3yemoro MMT [21]. B Hamem
uccnenosannu OT koppenuposasna kak ¢ 'H, Tak u ¢
ypoBHsaMu CAJl (mpakTHyecKH AaHAJOTUYHO U C
JAJT) B muamasoHe cpeqHeH CHUJIbI U ObLIa JIUIIb
YaCcTUYHO BO3pacr-3aBucuMa B oriinuune ot MUMT:
JIMATIa30H KOPPEJIAIUU cJ1ab0k CUIIBI C HUBEJTUPOBA-
HHeM CBs3u mpu partial correlation (cm. puc. 1).
Haxkorienne abJOMHUHAJIBHOTO JKHPA, OCOOEHHO
Macchl BHCIEPAIbHON KUPOBOUM TKAHH, CIIOCOO-
CTBYET YXyAIIEHUIO JIUCJIUITHA/IEMUYIECKOTO U TUIIED-
TEH3UBHOTO TPOMUIISI, BHIABIIEMOIO V JKEHIIUH C
HapyIIEHUEM TOJIEPAHTHOCTH K IJIIOKO3€ [22].

BrickazaHO MHeHUeE, YTO abCOIOTHOE yBeaude-
HHe MacChl Teja y JKEHIUH B IepUMeHOIay3e B
OCHOBHOM CBSI3aHO CO CTapeHHEM, a He C caMOH
MeHonay30i. OfHAKO Iepepacipe/ieJieHHe Kupa B
OpraHu3Me B CTOPOHY YBEJIMUEHUS BUCIEPATIHHOTO,
MMO-BUIUMOMY, 3aBHCUT OT MeHoIay3bl. MMeHHO
aboMUHAIBLHOE OKUpeHue yBeanuuBaet 1P u, cie-
JIOBaTeJIbHO, PUCK paszButusa auabera u MC [6].
Kpowme toro, S. Genovesi et al. (2023) mokasasiu, 4To
n30BITOUHBIN Bec U BbIcOKHe mokazartenu OT acco-
nuupyloresa ¢ nosbilieHHbIM CAJl, HauWHAA C AeT-
CKOT'O BO3pacTa, a B KauecTBe MeJ[haTopa B3auMOC-
BSI3U M€Ky HUMH PacCMaTPUBAIOT UHCYJIMHOPE3H-
CTEHTHOCTH [23].

OtmetnM, UTO B Hate# pabote yposau /AT o6pa-
3YIOT MEHbIIIee KOJTMYECTBO KOPPEIAIMOHHBIX OTHO-
menui B oryirarie ot CA/I. Ilpu cuIbHOM U yCTONIH-
BOI HE3aBHCHMO OT Bo3pacTa cBA3U ypoBHel CA/l u
JA]T Mexxry cob0M, KaK TIOKa3aHO BBIIIE, YPOBHH A/
(meckosbko cubHee CAJl B cpaBHeHuu ¢ JIA]T) xop-
penupoBanu ¢ uHaekcamu TyG u HOMA2-IR, oxHo-
HAIpaBJIeHHO (CM. pHC. 1) ¢ AaHTPOIIOMETPHUYECKUMHE
mapameTrpamu (cM. Tabst. 2). OHaKO KOpPEJIAIHOH-
Hble oTHOIeHu:A ypoBHer AJl ¢ TyG ObLIH 3HAUUMBI
U TIpM HUBEJIMPOBAHWM BJIMSHHS BO3pacra, a ¢
HOMA2-IR npu partial correlation mcuezanu (cm.
puc. 1). ITojruepkHEM, 9TO GOJIBIIIEE YHCIIO ACCOITHA-
nu# ¢ ux 6osbinel crabuabHocThiO y CAJl B Hatrel
KOTOPTE >KEHIIIUH COTJIACYeTCs] C MHEHHEM O TOM, UTO
WMEHHO crcToimdeckoe A/l mMeeT GOJIBIIYIO TPOTHO-
CTHUYECKYIO IIEHHOCTD, UeM JHacToIndeckoe [13].

B Hacrosiiee BpeMs y:Ke He BbI3bIBAET COMHEHUH
TecHast cBsaA3b CAJl ¢ WP, oneHeHHAasl ¢ IOMOIIIBIO
Pa3JIMYHBIX UHAEKCOB. TpaInIIMOHHO B KOTOPTHBIX
U STHIEMUOJIOTHYECKUX HCCIIEIOBAHUSX UCIIOIb30-
Basin HOMA-IR, mos:xe ObL1a mpeiokeHa 0OHOB-

ence of age was leveled, and they disappeared with
HOMAZ2-IR in partial correlation (Fig. 1). We empha-
size that a greater number of associations with their
greater stability in SBP in our cohort of women is
consistent with the opinion that it is systolic BP that
has a greater prognostic value than diastolic [13].

At present, there is no doubt about the close rela-
tionship between SBP and IR assessed using various
indices. Traditionally, HOMA-IR was used in cohort
and epidemiological studies; later, an updated com-
puter model of HOMA2-IR was proposed, the advan-
tage of which is the assessment of not only hepatic
but also peripheral glucose resistance [24]. Among a
number of publications on a significant relationship
between SBP and HOMA-IR, a cohort study by
Ramesh et al. (2022) which included men and
women with AH and normotensive patients (50 peo-
ple in each group), draws attention to the fact that
with a BMI < 25 kg/m?, the elevated TG levels were
recorded in patients with AH [25], which again refers
us to the discussion about the relationship between
BMI and metabolic health [26].

Studies using HOMA2-IR are rare but Lin et al.
(2022) in a prospective study (1177 subjects, mean
follow-up of 4.54 years) not only found a positive
association between SBP and DBP and HOMA2-IR
at baseline but also noted the effect of AH on IR pro-
gression over time [27]. In our work, correlations
between SBP and DBP and HOMA2-IR were age-
dependent, disappearing in partial correlation; simi-
lar correlations were found for SBP (but not DBP)
with insulin levels. Of course, the nature of correla-
tions depends on the studied cohort. In our study,
the presence of signs of MS was assumed taking into
account the perimenopausal period which is closely
related to age; the duration of AH was low.

As shown above, the correlations of BP levels with
the TyG index, in contrast to HOMA2-IR, were only
partially age-dependent. The menopausal transition
regardless of aging is associated with the adverse
changes in body fat distribution, lipid profile, IR, and
vascular remodeling. During perimenopause, fat
deposition shifts in favor of the visceral depot, which,
in addition to reducing the protective effect of estro-
gens, contributes to endothelial dysfunction,
increased inflammation and increased vascular wall
stiffness, which are markers and causes of CAD in
women [1].

Postmenopausal women tend to have higher lev-
els of LDL-C, triglycerides, and lower HDL compared
to premenopausal women [28]. Note that these
changes in the levels of TG and HDL-C are markers
of MS; on their basis, the atherogenic index of plasma
which is closely related to IR is calculated [29]. In
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JeHHass KoMmmbioTepHas Mojiennb HOMA2-IR, mpe-
UMYIIECTBOM KOTOPOU ABJISETCSA OIEHKA HEe TOJIBKO
IMeYEHOYHOT0, HO U IepudepUitHOr0 KOMIIOHEHTA
[24]. Cpenu psajma mybauKanuii 0 3HAUUMOU CBS3U
CAIT ¢ HOMA-IR KOropTHOE WUCCIeOBAHUE
R. Ramesh et al. (2022), BkIOUHBIIIEE MY:KUNH U
skeHIMUH ¢ AI' ¥ HOpMOTEH3UBHBIX (10 50 4Yes. B
Ka)KIOU TPYIINe), MPUBJIEKaeT BHUMAaHUE TEM, UTO
npu UMT < 25 kr/m? y naniueHToB ¢ AT 6pu11 3auK-
CHpOBaHBI MOBBINIeHHbIE ypoBHU TT [25], 4TO BHOBB
OTChUIAeT HAC K JUCKyccuu 0 B3aumocsazu VUMT u
MeTaboJIMIECKOTO 3/T0POBbs [26].

UccnenoBanus ¢ npuMmenenueM HOMA2-IR equ-
HuuHbl, ogHako C.H. Lin et al. (2022) B mpociieKTuB-
HOM wuccieloBaHuu (1177 cyOBEKTOB CO CpPeaHUM
TIEpHOIOM HAOIIOZEHUS 4.54 TO/a) HE TOJIBKO BbIsI-
BWIN nonoxkureabHylo cBa3p CAIL u Al c
HOMAZ2-IR Ha UCXOJHOM YpOBHE, HO TaKKe OTMe-
Tuu Biausiaue Al Ha nporpeccupoBanue NP ¢ Teue-
HHEM BpeMeHH [27]. B Hamrelt paboTe KOppesIsAInoH-
Hele cBsa3u CAJl m JIAHL ¢ HOMA2-IR Hocuau
BO3pacT-3aBUCUMBIH XapaKTep, ucuesas mpu partial
correlation; aHaJIOTUYHbBIE ACCOIMAIINH BBISABJIEHBI ¥
CAl (Ho me JAJ]) c ypoBHAMU WHCyIuMHA. besy-
CJIOBHO, XapaKTep KOPPEJIAIUA 3aBUCUT OT UCCIIEY-
eMOU KOTOPTHI. B HallleM ucciieJloBaHuM IpeAIoIa-
rajioch Hajiuure npusHakoB MC ¢ yueTom mepume-
HOTAy3aJIbHOTO TIePH0/ia, TECHO CBSI3aHHOTO C BO3-
pacrom; autesbHOCTD Al' GbL1a HEBBICOKA.

Kaxk mokazaHo BblIIIIe, KOPPEJIAIMOHHBIE OTHOIIIE-
Husa ypoBHed AJ] ¢ mHzekcoMm TyG, B oTsinume OT
HOMA2-IR, ObLIM JIMIIb YACTUYHO 3aBUCHUMBI OT
Bo3pacTa. MeHoIay3a/JbHbIA II€PEX0/l, HE3aBUCUMO
OT CTapeHusI, CBSI3aH ¢ HeOJIaTOPUATHBIMU U3MeHe-
HUSAMH B paclpeieJIeHUH KUpa B OPTaHU3Me, IIPO-
¢uie mununos, P u pemosempoBaHuu cocyzos. B
Tepuo/, IepUMeHONay3bl OTJI0KEHUE KUpPa cMella-
eTcs B II0JIb3Y BUCLEPAJIBHOTO JIEI0, UTO, IIOMUMO
CHHKEHUS 3aIUTHOTO JIEUCTBUSA BCTPOTEHOB, CIIO-
cobcTByeT AUCHYHKIIMN SHIOTENS, YCUIEHUIO BOC-
TMajJIeHus] W YBEJIMYEHWIO KECTKOCTU COCYHCTOMN
CTEHKH, KOTOPBIE SIBJISIOTCS MapKepaM# U IIPUYH-
wamu UBC y sxeHnmuH [1].

VY JKeHIIUH B IIOCTMEHOIIay3e HabJI0IaeTcs TeH-
JleHIus1 K 60s1ee BicOkuM ypoBHaM XC-JIITHIT, Tpu-
runepuoB u cHmkenuio JIIIBII mo cpaBHeHUIO €
JKEHITUHAMH B mpeMeHormnayse [28]. OTmeTum, 4To
ykazanHele usMeHeHus ypoBHed TT' m XC-JITIBII
ABJSAIOTCA MapkepaMu MC; Ha UX OCHOBE PaCCUUTHI-
BaeTcs MHJIEKC aTepOTreHHOCTH IIJIa3Mbl, TECHO CBSI-
3aHHbIl ¢ VP [29]. ¥V KeHIIUH B IIepUMEHOIIay3€e C
HuskuMm ypoBHeM XC-JITIBII puck caxapHoro aua-
OeTa BBIIIIE, YEM Y 3/IOPOBBIX, B 2.2 pa3a [30]. Takke
npu a"anuse BpeMeHHoU cBa3u TT' u XC-JIIIBII ¢
WP aBTOpHI OOHAPYKHUJIN IBYHAIIPABJIEHHOCTD 3THUX

perimenopausal women with low levels of HDL-C,
the risk of diabetes mellitus is 2.2 times higher than
in healthy women [30]. Also, when analyzing the
temporal relationship of TG and HDL-C with IR, the
authors found bidirectional associations between
them. It is emphasized that in women, triglycerides
are one of the most important risk factors for
T2DM [1].

In our study, it is these lipid fractions that, in
addition to mutual close correlations, also had sig-
nificant and only partially age-dependent relation-
ships with FG levels. There is evidence that risk fac-
tors are more than additive. It is believed that one of
the main factors accelerating this pathway is insulin
resistance, which also has a genetic component. The
presence of high values of WC, apparently, contrib-
utes to this process [2], which is consistent with the
correlations of WC found by us with metabolic and
hemodynamic markers.

The correlations between FG and insulin (Fig. 1)
are explainable in terms of pathophysiology since FG
levels are markers of the adequacy of basal insulin
secretion and insulin sensitivity in the liver and kid-
neys [31]. FG values are considered a significant risk
factor for AH, although age, sex, WC, BMI and
changes in body weight may affect the predictive
power of FG levels. We should note the increase in
fasting glycemia in the group of patients with AH,
which we found, although within the reference values
and in the absence of differences between the groups
in the levels of insulin and HOMA2-B, and which
reflects the secretory capacity of the insular appara-
tus. A correlation analysis of FG with IR indices is
not correct since FG parameters are included in the
formulas for their calculation. In this situation, the
correlations of FG with insulin, moderately strong,
stable, only partially age-dependent, reflect a high
activity of insulin-secreting B-cells. In turn, some
effect of age, especially indirect, via the above-men-
tioned correlation of FG levels with the duration of
postmenopause, which persists even when the effect
of age is leveled, allows us to predict the onset of dys-
glycemia with the duration of the menopausal con-
tinuum when not taking preventive measures, i.e.
initially, insulin production increases to maintain
glucose homeostasis but it declines over time [10].

The nature of a significant direct correlation
between SBP and FG is weak, partly age-dependent
(Fig. 1). At the same time, attention is drawn to the
almost mirror nature of the relationships of both
SBP and FG with age, anthropometric and lipid
parameters; the difference is only in the closer rela-
tionship between FG and insulin and its greater sta-
bility regardless of age (Fig. 1). Let us note that all

Journal homepage: http://jsms.ngmu.ru

47



Pysmxun /1.C. u dp. / Journal of Siberian Medical Sciences T. 7, N° 3 (2023)

oTHOIIeHUH. [ToTuepKUBaeTcs, 4TO y KEHIIUH TPH-
[VIUIEPUIBI TIPEACTABIISIOT c000i OauH U3 Hanbo-
Jiee BaXKHBIX (aKTOPOB pucka pazsutus C2 [1].

HmeHHO 3TH ppaknuu JIUMUOB B HAIIIEM KCCIIe-
JIOBAaHUU, KPOME B3aMMHBIX TECHBIX KOPPEJIALHH,
TaKke 00pasyloT 3HAYMMBIE W JIUIIb YaCTHYHO
BO3pacr-3aBucuMble cBA3U ¢ ypoBHAMHU ['H. Ectb
CBUJIETEIHCTBA TOTO, UTO (DAKTOPHI pHCKa OoJiee ueM
agauTuBHBL. CUyuTaercs, 4TO OJJHUM U3 OCHOBHBIX
($axTOpOB, YCKOPSIOMIUX 3TOT IIyTh, ABJISAETCS PEe3U-
CTEHTHOCTh K WHCYJIMHY, KOTOpasg UMEET U TeHeTH-
YeCKHU KOMIIOHEHT. Hasmune BBICOKWX 3HAUYEHUH
OT, mo-BUAMMOMY, CIOCOOCTBYET STOMY IIPOIECCY
[2], uTo coryacyercsi ¢ BHISABJIEHHBIMH HaMH KOppe-
asuuoHHbIME cBsa3siMu OT ¢ mMeTabosmyecKUMu u
reMo/INHaMHUYeCKUMU MapKepaMu.

Koppensanuonusie otHomenusa I'H ¢ uacysnaoM
(cM. puc. 1) OOBACHUMBI MATO(PUIHOJIOTHUECKH,
IIOCKOJIbBKY ypoBHU I'H dABAAIOTCA WHANUKATOPOM
aZeKBaTHOCTH 0a3ajibHOH CEKPelUd WHCYJIHMHA U
YyBCTBUTEJIBHOCTU K HHCYJIMHY I€YeHU U IIO0YeK
[31]. ITokazaresm T'H cumrarTcs 3HAYUTETHLHBIM
daxropom pucka Al', xors Bozpacr, oy, OT, UMT u
U3MEeHEeHHUs Macchl TeJla MOTYT BJIMATH HA IIPOTHO-
CTUYECKYIO CcIIocOOHOCTh ypoBHed I'H. Otrmerum
BBISIBJIEHHOE HAaMH IOBBIIIIEHHE TTOKa3aTesed TJIH-
KeMUH HaTOIIAK B IpYIIIe ManueHTok ¢ Al', XoTd u B
npejiesiax pedepeHCHbIX 3HAYEHUH U IMPU OTCYT-
CTBUHM PA3JINYUN MeXAy TpynnaMu II0 YPOBHAM
nHcysimHa 1 HOMAZ2-B, orpakaioiiero cekperop-
HyI0 CITOCOOHOCTH MHCYJIApPHOTO ammapara. Koppe-
aanuoHHbIM aHamm3 ['H ¢ uaaexkcamu WP He Kop-
peKTeH, Tak Kak nokasatesu I'H Bxogat B popmysibl
ux pacyera. B aToil curyanum koppeysinuu ['H ¢
WHCYJINHOM, CpPeIHEeH CHWIbl, CTaOWIbHBIE, JIUIIh
YaCTUYHO [10/[Bep;KEHHbIE BIUAHUIO BO3PAcTa, OTpa-
J)KAIOT ~HAMPSKEHHYI0 UHCYJIUHCEKPETUPYIOIILYIO
aKTUBHOCTH [(-KJIETOK. B CBOIO ouepenb, HEKOTOPOE
BJINSTHHE BO3pAcTa, OCOOEHHO KOCBEHHOE, Yepe3
OTMEUYEHHYIO BbIllle Koppessnuio ypoBHed I'H c¢
JUIUTEIbHOCTHIO TTOCTMEHOIIAY3bI, COXPAHSIOILYIOCS
U IPU HUBEJIUPOBAHUM BJIMAHUSA BO3pacCTa, IIO3BO-
JISIET TIpeIToJIaraTh IPOTHO3 MOSBJIEHUSA TUCTIINKE-
MHH 10 M€epe JUITUTETbHOCTH MEHOTIAy3aIbHOTO KOH-
TUHyyMa 0e3 MPUHATUA NPOMIIAKTUYECKUX Mep,
T.€. IEPBOHAYAJIPHO BRIPAOOTKA MHCYJINHA YBEJIHIHN-
BaeTcs 1 HOJIIePKaHUA TOMeocTas3a IJII0KO3bI, HO
CO BpeMeHeM OHa CHIXKaeTcs [10].

Xapaxkrep 3HaUNMOU psMou koppesrsanun CAJL ¢
I'H cnabblif, 4YacTMYHO BO3PACT-3aBUCUMBIN (CM.
puc. 1). Ilpu sTOM Obpamiaer BHIMaHUE IIOYTU 3ep-
KaJIbHBIN xapakTtep cBsa3elt kak CAJl, tak u I'H c Boz-
pacToM, aHTPOIIOMETPUYECKIMH U JIUITUHBIMU [1apa-
MeTpaMu; OTJIMYHeE JIUIIb B 60s1ee TecHouU cBs3u ['H ¢

these parameters (lipids, WC and age) are mediators
of IR, among which the WC values somewhat stron-
ger correlate (medium strong) with SBP and FG lev-
els. However, associations of SBP with IR indices
that are calculated using FG parameters, also reflect
the relationship between SBP and FG based on IR.
A closer and more stable correlations between SBP
and TyG, but not with HOMA2-IR, along with stable
and less age-dependent levels of TG and HDL-C, but
not with insulin, indicate the leading role of lipotox-
icity and glucotoxicity in the IR development. Meloni
et al. (2023), when analyzing gender differences in
cardiometabolic risk, emphasize that the extensive-
ness of the relationships between the MS compo-
nents indicates the pathogenetic similarity of their
development [1].

Our earlier analysis in a cohort of postmeno-
pausal women with different levels of BP, with nor-
moglycemia and early CHMD showed a significant
contribution of IR/insulin sensitivity to their pro-
gression with the participation of the phenomenon
of lipotoxicity and glucotoxicity even at the prenoso-
logical level of the developing of dysglycemia,
assessed in accordance with the ADA criteria by the
level of HbA1c > 5.7% [32]. Our findings in two
cohort studies, including perimenopausal and post-
menopausal women, are consistent with Jeong, Park
(2022) that the components of metabolic syndrome
are independent; however, visceral obesity and insu-
lin resistance are at the center of the pathology [6].

BMI and WC increase in men and women with
age but the trend changes between men and women
aged 50—59 years. It is emphasized that middle age
can be a critical window of opportunity for improve-
ment of cardiometabolic health and use of early pre-
vention strategies [3]. Cardiometabolic risk is a gen-
eral term that includes various risk factors such as
dyslipidemia, central obesity, AH, and dysglycemia.
Diagnostic criteria for metabolic syndrome vary, and
there is no universal tool for its detection [29]. How-
ever, insulin resistance is considered as the main
pathophysiological link of MS, which unites all its
components [2, 6, 15, 23], that substantiates the
problem of insulin resistance assessment. Of the sur-
rogate markers, non-insulin indices currently have
priority, while the TyG index, pathogenetically
reflecting the relationship between carbohydrate and
metabolic metabolism, surpasses HOMA-IR in pre-
dicting metabolic syndrome [33].

CONCLUSION

An analysis was performed for a cohort of women
aged 35—59 years without carbohydrate metabolism
disorders who are at different stages of the peri-
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VPOBHSIMU WHCYJIMHA U ee OoJibllield CTabUIBHOCTHIO
HEe3aBUCHMO OT Bo3pacTa (cM. puc. 1). OTMeTuM, 4To
Bce TH napameTpsbl (siunuauable, OT v BO3pacT) SBJIsi-
0TCcA MeguaTopaMu UP, cpeayl KOTOPBIX HECKOJIBKO
60Jsiee CHIIBHBIN XapakTep (CpeaHe-CHJIbHBIN) C YPOB-
Hamu CAJl u 'H umeer OT. Bmecre ¢ TeM accoruaniym
CAJl c uazexcamu VP, B pacueT KOTOPBIX BKJIIOUEHBI
ypoBHU ['H, Takske oTpakatoT cBsa3b Mexxay CAJl u I'H
Ha ocHoBe IIP. BoJjee TecHBIN 1 cTaOMIBHBIN Xapak-
Tep cBs13u CA/l ¢ TyG, Ho He c HOMA2-IR, Hapsiy co
CTaOWIbHBIMU U MEHee 3aBHCHMBIMH OT BO3pacTa
ypoBHaAMU TT" u XC-JITIBII, HO HE ¢ UHCYJIMHOM, CBU-
JIETEJILCTBYET O BEJYIIEH POJIH JIUITOTTIOKOTOKCUYHO-
ctu B popmuposanuu VIP. A. Meloni et al. (2023) npu
aHayIM3e TeH/IEPHBIX Pa3IMUUN KapauoMeTabosirde-
CKOTO PHCKA MOYEPKUBAIOT, YTO OOIIUPHOCTD CBA3EH
koMITOHeHTOB MC CBUZIETEILCTBYET O ITaTOT€HETHYe-
CKO¥ 001HOCTH UX GOpMUpPOBAHU [1].
ITpoBeneHHBINI HAMU paHee aHAJIU3 B KOTOpTE
[IOCTMEHOIAY3aIbHbIX JKEHIUH C Pa3JIMYHBIMHU
ypoBHAMHU A/l, c HOpMorankemuel u panaumMu HYO
MOKa3aJI CyleCTBeHHBIH Biian WP/uHCyTMHOUYB-
CTBUTEILHOCTU B UX IPOTPECCUPOBAHUE C YIACTHEM
(¢eHOMEHA JIMTIOTVIIOKOTOKCUYHOCTH ellfe Ha JIOHO-
30JIOTHYECKOM YPOBHE (POPMHPOBAHUS JUCTIIUKE-
MWH, OIIEHEHHOW B COOTBETCTBUHM C KPUTEPUIMH
ADA 1o yposHio HbA1c =5.7 % [32]. IlosyueHHbBIE
HaMU JIJaHHBIE B JIBYX KOTOPTHBIX HCCIIEZIOBAHUAX: C
BKJIIOUEHUEM >KEHIIUH B TIEPUMEHOIIay3e U IOCTMe-
Homlay3e — coryacyioTed ¢ MHeHuneM H.G. Jeong,
H. Park (2022) 0 TOM, 4TO KOMIIOHEHTBHI MeTabO0J K-
YeCKOTO CHHJpOMa SIBJISIOTCSA HE3aBUCHMbBIMU;
OJTHAKO BUCIIEPAJIBHOE O3KUPEHNE U PESUCTEHTHOCTh
K MHCYJIMHY HaxOJATCS B IIEHTPE MAaTOJIOTHH [6].
UMT u OT yBenuumBarTCsa y MY>KYUH U KE€H-
IIUH C BO3PACTOM, HO TEHAEHI[US MEHAETCA MEeXIY
My>KUYMHAMHU U KEHITUHAMU B BO3pacTe 50—59 JIeT.
[ToguepkuBaeTcs, YTO MEPUOJ, CPETHETO BO3pacra
MOXKET OBITh KPUTUYECKHM OKHOM BO3MOXKHOCTEH
JUIsl ONTUMM3AIUU KapAHOMeTab0JIIMIECKOTO 370-
POBbsS ¥ MHULIMUPOBAHUS CTPATETU paHHEH IIpo-
mraktuku [3]. Kapauomerabomnyeckuii pucK —
9TO OOIIUHA TEPMHUH, KOTOPBIA IPeAIoaraeT pas-
JUYHbIe (PAKTOPBI PUCKA, TaKWe KaK JTUCIIUMHE-
MU, [eHTpajJibHOe OKupeHue, Al' U JuCriInKeMus.
Jluarsoctuueckue KpUTEpUH MeTab0JINYecKOro
CHHJIPOMAa pPAa3jIMYaloTCAd, ¢  YHUBEPCAJIHHOTO
WHCTPYMEHTA JJIs1 €0 OOHAPYKEHUS He CyIIeCTBYET
[29]. OnHaKOo B KauecTBe OCHOBHOTO MaTOGHU3UOJIO-
rudeckoro 3seHa MC, 00beIUHAIONIETO BCE €I0 KOM-
IIOHEHTHI, PACCMATPUBAIOT PE3UCTEHTHOCTD K MHCY-
JUHY [2, 6, 15, 23], YTO 0O0CHOBBIBAET MPOOIEMY €€
oIleHKHU. V3 CyppOraTHBIX MapKEPOB B HACTOSIIEE
BpeMs  NPHOPUTET HMEIOT  HEHHCYJIHHOBBIE

menopausal transition during the menopausal met-
abolic syndrome development. This cohort was con-
trasting in terms of such a hemodynamic sign pres-
ence as arterial hypertension. When divided into
groups depending on its presence, on the one hand,
higher values of age, anthropometric and metabolic
parameters were revealed in AH patients including
fasting glycemia at its individual reference values; on
the other hand, deviations from the reference values
of anthropometric and lipid parameters in normo-
tensive women were found. This determined the cor-
relation analysis in the matrix of the generalized
cohort of women in two versions: Spearman’s corre-
lations and partial correlation to level the influence
of age, in order to study the associations of BP levels
and fasting glycemia in the developing phenotype of
insulin-resistant menopausal metabolic syndrome,
depending on the presence of arterial hypertension
without dysglycemia. For the first time, the age-
dependence of these associations was evaluated.

Significant associations of SBP and FG levels were
revealed: direct — between themselves and mediated
through lipid (TG and HDL-C) and anthropometric
(WC) parameters of MS. There are differences in the
stability of these relationships depending on age:
while maintaining correlations with partial correla-
tion in FG with HDL-C, WC, as well as with BMI, SBP
loses these relationships. It should be noted that
these lipid parameters, WC, and age are mediators of
insulin resistance among which WC has a stronger
(medium strong) relationship with SBP and FG lev-
els. It is waist circumference, a marker of visceral
adipose tissue accumulation, in contrast to BMI, an
indicator of total body weight, that most closely and
stably correlates with IR indices, somewhat more
closely with TyG. Significant correlations of TG levels
with HDL-C (R = —0.564; p < 0.001) which remain
relevant even when the effect of age is leveled
(Rpc = —0.477; p < 0.001), as well as only partially
age-dependent associations of FG with these lipid
fractions and insulin levels reflect the paths of close
relationships between the metabolic parameters of
the cluster.

The extensiveness of relationships emphasizing
the pathogenetic similarity of MS development also
includes associations of BP levels, especially SBP,
with IR indices which are more stable with the non-
insulin TyG index, in contrast to age-dependent ones
with HOMAZ2-IR. Along with this, the significant sta-
ble correlations of the postmenopause duration with
FG reflect a high risk of progression to dysglycemia
in the analyzed MS phenotype and allow us to con-
sider menopause as a unique factor, contributing to
the rapid clustering of metabolic syndrome in women
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UHJIEKCHI, TpU 3TOM uHjieKe TyG, maToreHeTH4eCcKu
OTpakas B3aUMOCBS3b YIJIEBOTHOTO U MeTabOJIIe-
ckoro obmena, mpeBocxoaut HOMA-IR B mporuo3u-
poBaHUM MeTaboJIUYecKoro cuHapoMa [33].

3AKJIIOYEHUE

ITpoBenieH aHaIN3 KOTOPTHI JKEHIUH 35—59 JIEeT
0e3 HapyIlIeHUH YIJIeBOAHOTO O0OMeHa, Haxo/s-
IIUXCA HA PA3HBIX CTAAUAX IEPUMEHONAY3aJIbHOTO
mepexosia B Ipollecce ¢GOPMHUPOBAHUS MeHOIAy-
3aJIbHOTO MeTaboJImYecKkoro cuHApoMa. JlaHHas
Koropra ObUIa TOJIAPHA 0 TeMOAUHAMUYIECKOMY
IIpHU3HAKY — apTepuanbHOl runeprensuu. [Ipu pas-
JleJIEHUU Ha TPYIIBI B 3aBUCUMOCTH OT €€ HaJTMUUS
BBISIBJIEHBI, C OJTHOW CTOPOHBI, 60JIee BHICOKHE BO3-
pacTHbIE, aHTPOIIOMETPUYECKHE U MeTab0TUIECKIe
IoKa3aTesiu y MalueHToK ¢ Al', B TOM 4ucje TIuKe-
MUH HaTOIIAK IIPU €€ WHAUBUAYTHHBIX pedepeHc-
HBIX 3HAUEHUX, C IPYTOd — OTKJIOHEHUs OT pede-
peHca aHTPOIOMETPUYECKUX U JIMITHAHBIX MOKa3a-
TeJlell Y HOPMOTEH3UBHBIX JKEHIUH. DTO OIpeJie-
JIWJIO TIPOBE/IEHHE KOPPEeJAIMOHHOTO aHajanu3a B
MaTpuIlle 0OOOIIEHHOW KOTOPTHI JKEHIIWH B JBYX
BapuaHnTax: 1o Cnupmeny u partial correlation jist
HUBEJIMPOBAHUS BIUAHUA BO3pACTa C [IeJIbI0 U3yde-
HUS accoluanui ypoBHed AJl 1 rIIMKeMUH HATOIIAK
pu ¢popMupoBaHUU (HEHOTUIIA UHCYTUHPE3UCTEHT-
HOTO MEHOIIay3aJIbHOTO MeTaboJIMYeCKOT0 CHH-
Z[pOMa B 3aBHCHMOCTH OT HAJIUYUS apTEePUATIbHON
TUIIEpTeH3UN 0e3 JUCIJIMKEMUH. Brepsble ObLia
OIleHeHa BO3PACT-3aBUCUMOCTDb 3TUX OTHOIIIEHUH.

BeisaBsieHs! 3HAUMMBbIE accoruanuu ypoBHen CA/]
u 'H: npsvble Mexxy coOOW W OITOCpEOBAHHBIE
yepes sunuaabie (TT u XC-JIIIBII) u aHTpOIIOMETPHU-
yeckue (OT) mapamerpst MC. meroTest oTyinyus cTa-
OMIBHOCTH STHX CB3EH B 3aBUCUMOCTH OT BO3pacTa:
P COXpaHEHUHN KoppeJisiuii mpu partial correlation
yI'H ¢ XC-JIIIBII, OT, a taxske ¢ UMT, CA/l 5TH cBA3U
Tepser. OTMeTHM, UTO YKa3aHHBIE JINIHIHBIE I1apa-
Metpbl, OT u Bo3pact ABIAIOTCA MeANATOPAMU UHCY-
JINTHOPE3UCTEHTHOCTH, CPEeJI KOTOPBIX 0OoJiee sIpKUi
xapakrep (cpenHel cuibl) cBsa3u ¢ ypoBHamu CAJl u
I'H umeer OT. lIMeHHO OKPY:KHOCTh TaJINM, MapKep
HAKOIJIEHU BUCIEPATIbHOH )KUPOBOU TKAHU, B OTJIH-
uyne ot UMT, nokazareJist 001el Macchl Tejia, Hanbo-
Jiee TeCHO U CTaOWJIBHO KOPPEIUPYET C MHJEKCAMHU
WP, neckonpko TecHee ¢ TyG. 3HaumMble KOppesis-
wu ypoBHeH TT ¢ XC-JITIBIT (R = —0.564; p < 0.001),
COXpaHSAIIYe aKTYyaJIbHOCTh U IIPU HHUBEJTNPOBAHUY
BJIMSTHHST BO3pacTa (Rpc =—0.477; p < 0.001), a TaKKe
JIMIIIb YaCTUYHO Bo3pacr-3aBucuMble cBA3u ['H c¢
STUMU (PPAKIUAME JUIUIOB U YPOBHAMU HHCYINHA
OTPaXKAIOT ITyTH TECHBIX B3AUMOCBs3€el MeTabosnye-
CKUX ITapaMeTPOB KJIacTepa.

which determining the interest in clarifying the tra-
jectories of its formation. Their analysis in prospec-
tive studies is difficult given the cost and complexity
of the dynamic assessment of hormonal parameters,
which draws attention to cohort cross-sectional stud-
ies in different ethnic populations.
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CoBpeMeHHBIE IIPO00JIeMbI PO3HUYHOM TOPIrOBJIH JIE€KaPCTBEHHBIMU
cpeacTBaMu yepe3 000C0o0IeHHbIE MOAPa3AeIeHUA METUIIIMTHCKUX
opranusanuii B HoBocuoupckou od1actu

A.C. I>xynapos!, E.A. Akcenosa?, O.B. beyiiesa?, 1.A. [Ixxynaposa’

'O@I'6EOY BO «Hogocubupckuil 20cydapcmeetHblil MeduyuHckuil ynusepcumem» Munadpasa Poccuu, Hosocubupck,
Poccus

2Munucmepcmeo 30pasooxparerus Hosocubupckoii obaacmu, Hosocubupck, Poccus

AHHOTAIIUA

BBepneHwue. Huskas IVIOTHOCTh HACEJIEHUS, CJIOKHOCTD JIOCTABKU JIEKAPCTBEHHBIX npenapatos (JIIT), Hu3kuii ypo-
BeHb IIATEXKECIIOCOOHOCTH CEIBCKOTO HacesJeHUs, HeIOCTaTOYHO Pa3BUTasA NHGPACTPYKTYpa JeKapCTBEHHOH ITOMOIIY,
nedunut dhapMarneBTUYeCKUX CHEIUaJNCTOB B MyHUIIMIAJIBHBIX PallOHAX JIEJAl0T HEIPUBJIEKATEIbHBIMH Y/laJIEHHbIE
TEPPUTOPUH JJISI PA3BUTHS PO3ZHHUYHON TOPTOBJIM JIEKAPCTBEeHHBIMU cpezicTBamu (JIC), a HeCOryiacOBaHHOCTDb TrOCy/iap-
CTBEHHBIX IIPOIPAMM I10 COI[AIbHO-9KOHOMIYECKOMY Pa3BUTHIO CEJIbCKUX TEPPUTOPUU, CPOKOB MX peayn3alui, pasHas
BeZIOMCTBEHHAs HAIIPaBJIEHHOCTb, HEOCTATOYHbIE 00'beMbl GMHAHCUPOBAHUSA HE II03BOJISIOT JOCTHYb HAMEUEHHBIX II0Ka-
3aTesiel, 4To TpebyeT yIiryOJeHHOTO U3ydeHus Mpo0JIeM U OIpe/ie/IeHUs] HAIPABJIEHUH ONTUMHU3AIMH PO3HUYHOU TOP-
rossu JIC.

IT e 1 b . V3yueHue COBpeMEHHBIX TPOOIeM po3HUUHOH TOproBu JIC uepe3 060co6IeHHbIE TOIPA3/IeIEH U METUITH-
ckux opranuzanuii B HoBocubupckoi obsactu (HCO).

Matepuans W MeToObl . Mcrounukamu nHGOPMAIUN CIIY>KWIN OCHOBHBIE ITI0Ka3aTeH 3/JpaBOOXPaHe-
Husa HCO 3a 2022 1., BejoMcTBeHHbIe MaTepuasbl MuHucreperBa 37ipaBooxpanenus HCO, ankeTs! desb/iiepos, peectp
JIUIEH3UH Ha (papManeBTHYECKYIO JiesaTessbHOCTh 10 HCO, huHAHCOBBIE OTYETHI IIEHTPAJIBHBIX PalOHHBIX 601pHUI; HCO
32 2022 I. 10 30 MyHUIIUIIAJIbHBIM paiioHaM peruosa. [To cnenuanbHo pa3paboTaHHBIM aHKeTaM ObLIO OIIPOIIEHO 95 %
OT OOIIETO KOMYUECTBa (DEJIbIIEPOB, OCYIIECTBIIAIONNX PO3HUUHYIO TOproso JIII yepe3 060cobIeHHbIE TTOIpa3/iesie-
uust HCO (917).

PesyunbTartsl . Brperu(9) MynununanbHbix paiilonoB HCO KomuecTBO 06C/Ty?>KHBA€MOT0 OZHON allTeIHOH Opra-
HU3anyel HaceJeHHUs COCTABIIAET 3057 Yell., KOTOPOe XapaKTepu3yeTcsl KaK OUeHb BRICOKOE U COOTBETCTBYET HU3KOU Tep-
PUTOpPHATIBHOM JOCTYITHOCTH JIeKapcTBeHHOU noMolny. CperHee KOJIUYECTBO OOCIY>KHBAEMOT'O CEJIbCKOTO HacesIeHUs
OJIHOH aIlTeuHOH opraHusaiueil B MyHUIIUIIJIBHBIX PalOHAaX B 2022 T. cocTaBmwIo 2138 desl. [Io KOJIUYECTBY CeTbCKUX
JKUTEJIeH, TPUXOJIAIINUXCA HA OJUH (esbiiepcko-akymepckuii myHKT (PAIT), caMbIMU MHOTOYUCJIEHHBIMU U JIOCTYII-
HBIMHU SIBJISTIOTCS IIEPBasi, BTOPAsi U TPEThsI IPYIIa MyHUITUIIATFHBIX PAHOHOB (BCET0 22), B KOTOPBIX HA OZIUH (eI IIIEPCKO-
aKyIIEPCKUU IyHKT IPUXOAUTCA OT 278 /10 531 XKUTEJIA, YTO B IIPOIEHTHOM OTHOIIEHUU COCTaBJIAET 73.33 %, a B OCTaB-
muxcs 8 (26.66 %) MyHHITUIAIBHBIX palioHAX cpefiHee 3HAYEHUe IoKa3aTesisa Kosaebsercs oT 718 70 1051 Yell., IPeBbI-
maeT B 3.78 pasa IokasareJsib 1-H IpyIIIbL.

CaMpIMM 5KOHOMUYECKU BBITOAHBIMU ABJIsIOTCA JIIT, BXOAAIINE B IEPBYIO IPHOPUTETHYIO Ipynity (398 TOProBbIX HAHMe-
noBauuii (TH)), koTopast UMeeT BHICOKHE [TOKA3aTeJ! 0 CyMMe Peain30BaHHBIX JIIT ¥ KOJIMUECTBY OTITYIIIEHHBIX YIIaKO-
BOK, HO j1oJ1s1 JITI aTO¥ Tpymms! HeboJibias — 10.75 %. Bo BTopyio nmpuopuTeTHyo rpymy Boiutu 687 TH. I'pynmna umeer
CpesiHHe I0Ka3aTesH, Ha ee 71010 npuxogutes 18.55 %. TpeTbsa npuopuTeTHas rpymnmna coctout us JIII ¢ HU3KUMHU IOKa-
3aTeJIIMU II0 CyMMe pean30BaHHBIX JIII U KOJIMYeCTBY OTIYIIEHHBIX YIaKOBOK (2618 TH; mosa rpynnsl — 70.70 %).
AnkerupoBaHue GesbJIIepoB 10Ka3aao, YTO TOJIBKO 20.7 % OINPOIIEHHBIX y/I0BJIETBOPEHBl yDOBHEM UMEIOUIUXCA Y HUX
3HaHUH U ymeHu#. Penpameps! PAIT HCIBITHIBAIOT HANOOJIBIINE 3aTPY/AHEHUSA B IOPS/IKE HA3HAYEHU, YU€Ta, XPAaHEHU
JITI, METUITUHCKUX U3/IeJIUN U PYTUX TOBAPOB alITE€YHOT0 accopTuMenTa (57.8 %).

3akKJMo4YeHUe. Bpesynprare uccaesoBaHUA BBIIEJIEHO 6 TPYIIT MyHUITUTIAIBHBIX PAHOHOB 110 TEPPUTOPHUAIIb-
HOH JIOCTYITHOCTU CyO'b€KTOB PO3HUYHOH TOPTOBJIU JJIS MOCIENYIONEro GOPpMUPOBAHIA HHIUBU/IYATbHBIX TPAEKTOPUH
pa3BUTHUA. AHAIN3 PeayIn30BaHHOro accopruMeHTa JIIT mo3Bosimi1 pa3paboTaTh IPeJIoKEHNUs 110 €r0 ONITUMU3AIUN /1T
OCyIIeCTBJIEHU PO3HUYHOU TOproBiau depe3 DAII. PesysbraThl aHKETHPOBAHUS (esbALIEPOB TPeOYIOT pa3pabOTKU
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JTOTIOJTHUTEJIbHBIX MPOTpaMM 00yUeHs 10 PO3HUYHOM Toprosie JIIT B paMKaxX HEPEPHIBHOTO MEAUIIMHCKOTO 06pa3oBa-
HUS, IPUHATHSA 000CHOBAHHBIX YIIPABJIEHUECKUX PENIeHHH 110 ONITUMHU3AIUA PO3HUYHOU TOPTOBJIH.

Knaoueessle crosa: po3HUYHAsI TOPTOBJIS, JIEKAPCTBEHHBIE CPEICTBA, (DEJIbIIEPCKO-aKyIlIePCKUe MyHKThI, HoBOCHOMp-
ckast 00J1acTh.
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Modern problems of retail trade of medicines via separate
divisions of medical organizations in the Novosibirsk region

A.S. Dzhuparov?, E.A. Aksenova?, O.V. Beusheva?, .A. Dzhuparova*

‘Novosibirsk State Medical University, Novosibirsk, Russia

2Ministry of Health of the Novosibirsk region, Novosibirsk, Russia

ABSTRACT

Introduction. Lowpopulation density, complexity of drug delivery, a low level of solvency of rural population,
the insufficiently developed infrastructure of pharmaceutical care, shortage of pharmaceutical specialists in municipal
districts make remote territories unattractive for the development of retail trade of medicines, whereas the inconsistency
of state programs for social and economic development of rural areas, the timing of their implementation, different depart-
mental orientation, insufficient funding do not allow achieving the targets, which requires an in-depth study of the prob-
lems and determining the directions for optimizing retail trade of medicines.

A i m . The study of modern problems of retail trade of medicines via separate divisions of medical facilities in the Novo-
sibirsk region (NR).

Materials and methods. Thesources of information were the main health indicators of the NR for
2022, departmental materials of the Ministry of Health of the NR, questionnaires of primary care workers, the register of
licenses for pharmaceutical activities in the NR, financial reports of the central district hospitals of the NR for 2022 for
30 municipal districts of the region. According to specially designed questionnaires, 95% of the total number of primary care
workers involved in the retailing of medicines via separate divisions of the NR medical organizations (917) were interviewed.
Results. Inone third (9) of the municipal districts of the NR, the population served by one pharmacy organization
is 3057 people, which is characterized as very high and corresponds to low geographic availability of pharmaceutical care.
The average number of rural population served by one pharmacy organization in municipal districts in 2022 was 2138 peo-
ple. According to the number of rural residents per one medical and obstetric station (MOS), the first, second and third
groups of municipal districts are the most numerous and available (a total of 22) in which there are from 278 to 531 resi-
dents per one MOS, which is 73.33%, and in the rest 8 (26.66%) municipal districts, the average number of rural residents
ranges from 718 to 1051, thus exceeding the indicator of the 1st group by 3.78 times.

The most cost-effective are the drugs included in the first priority group (398 trade names (TN)) which has high indicators
in terms of the amount of drugs sold and the number of packages dispensed, but the proportion of drugs of this group is
small — 10.75%. The second priority group included 687 TN. The group has average indicators, it accounts for 18.55%. The
third priority group consists of drugs with low indicators in terms of the amount of drugs sold and number of packages
dispensed (2618 TN; the group’s proportion is 70.70%). The survey of primary care workers showed that only 20.7% of
respondents are satisfied with the level of knowledge and skills they have. Primary care workers of MOS experience the
greatest difficulties in the order of prescribing medication, accounting and storage of drugs, medical devices and other
goods of pharmacy range (57.8%).

Conclusion. Asaresultof the study, 6 groups of municipal districts were identified according to the geographic
availability of retailing entities for the subsequent formation of individual development trajectories. The analysis of the
realized range of drug allowed us to develop proposals for its optimization for retail trade via MOS. The results of the survey
of primary care workers require the development of additional training programs for the retail trade of medicines, making
reasonable management decisions to optimize retail trade.

Keywords: retail trade, medicines, medical and obstetric station, Novosibirsk region.
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BBEJIEHUE

B cooTtBeTcTBUU CO CT. 55 DeepaybHOTO 3aKOHA
P® ot 12.04.2010 N2 61-®3 «O06 obparneHnu jexap-
CTBEHHBIX CPEZICTB» MEIUIIMHCKUM OPTaHH3AIUsAM,
UMEIOIIUM JIUIIEH3UI0 Ha (papMaIeBTUIECKYIO Jesi-
TEJIPHOCTh, M MX 000COOJIEHHBIM IO/ IPa3/IeJIeHUAM
(ambynaTopusM, QenbamIepcKuM U (pesTbaiepeKo-
akymepckuM myHkTaM (®AII), mentpam (otmee-
HUAM) OO0Ield BpayeOHOW (CeMeHHOW) NMPaKTHKH,
PACIIOJIOXKEHHBIM B CEJTBCKHUX MOCETIEHUSIX, B KOTO-
PBIX OTCYTCTBYIOT alTeUHble OPraHU3AI[UU) paspe-
IIIEHO OCYIIECTBJIATh PO3HUYHYIO TOPTOBJIIO JIEKap-
cTBeHHbIMU Tiperiaparamu (JIII), 3aperucrpupoBaH-
HBIMU Ha TeppuTopuu PO [1-5].

B cootBercrBum c¢ 1. 4 Ilocranosienus IIpasu-
TesibcTBa P® oT 03.04.2020 N2 440 (pen. or
20.12.2021) «O TPO/JIEHUH JIEUCTBUA pa3peleHui
U MHBIX 0COOEHHOCTSIX B OTHOIIIEHUH Pa3pENIUTeh-
HOU JIeSITeJIBHOCTU B 2020—2022 rojiax» ¢papMarieB-
THYECKYIO JIEATEIbHOCTh B Poccuiickont ®enepanmu
BIpPaBe OCYIIECTBJIATH JINIA, 00J1aaf0IIHe ITPABOM
Ha OCYIIECTBJIEHHE MEIHUITUHCKON JesATeTbHOCTH,
IIpU YCJIOBUH UX paboThl B 060CO6IEHHBIX IO/[pa3-
neneHusx (aMOyIaTopusx, GeIbAIIepCKuX U Qestb/I-
[IIEPCKO-aKYIIIEPCKUX IyHKTaX, IeHTpax (oTmese-
HUAX) 00Iell BpaueOHOU (ceMeWHOW) MPaKTUKH)
MEIUITMHCKUX OPTaHU3AIlNi, UMEIOIUX JIUIEH3UI0
Ha OCylIllecTBIeHNe (papMaleBTUUeCKO JeATeIbHO-
CTH W PACIOJIOKEHHBIX B CEJIbCKUX HACEJIEHHBIX
MMyHKTaX, B KOTOPBIX OTCYTCTBYIOT allTeYHbIE Opra-
Hu3anuu (asee — 000CcOOJIEHHbBIE TIOJIpa3/IeJIeHUs
MEIUIMHCKUX OpPTaHU3aluii), MpUUEeM IIPEeayCMO-
TPEH YIIPOIIEHHBIN MOPSAOK IMOJyUYeHUs JINIEH3UU
Ha (dapMaleBTUYECKYI0 IesITeJbHOCTh MEeIUIIH-
CKUMHU OpTraHU3alMUsIMH, UMEIIUMU 000co6IeH-
Hble ToapaszeneHusa. OIHAKO HU3KAsA IIOTHOCTh
HaceJIeHUs, CJIOXKHOCTD foctaBku JIIT, HU3KuUi ypo-
BEHb IIATEKECIOCOOHOCTH CEJIbCKOI0 HACEJIEeHUS,
HEJIOCTATOYHO pa3BUTasi WHEOPACTPYKTypa JieKap-
CTBEHHOUW NOMOINH, AeDUIUT (papMareBTHIEeCKUX
CIIENMAJIUCTOB B MyHUIIUIIAJIBHBIX pAHOHAX JIeJIAl0T
HEINPUBJIEKATEIbHBIMHU y/IaJIEHHbIE TEPPUTOPUH JIJIsT
Pa3BUTHUS PO3HUYHOW TOPTOBJIU JIEKAPCTBEHHBIMH
cpeacrBamu (JIC), a HecorJlacOBAaHHOCTb TOCyAap-
CTBEHHBIX IPOTPAMM IIO COI[HAIBHO-3KOHOMUYE-
CKOMY Pa3BUTHIO CETbCKUX TEPPUTOPUH, CPOKOB UX
peanusanuu, pa3Has BeJOMCTBEHHAas HAaIpaBJIE€H-
HOCTb, HEJIOCTATOUHbIE 00beMbl (UHAHCUPOBAHUS
He MO3BOJIAIOT JOCTUYDb HAMEUEHHBIX IOKa3aTeJIeH.

IIEJIb UCCJIE/IOBAHUSA

I/IsyquHe COBPEMEHHBIX r[p06)1eM pOSHH‘IHOfI
toprossiu JIC uepe3 060cobIeHHbIE TTOAPA3IeIeHUS

INTRODUCTION

In accordance with Article 55 of the Federal Law
of the Russian Federation dated 12.04.2010
No. 61-FZ “On the circulation of medicines” to medi-
cal organizations having pharmaceutical license and
their separate divisions (ambulance station, medical
station and medical and obstetric station (MOS),
center (departments) of general medical (family)
practice, located in rural areas where there are no
pharmacy organizations) it is allowed to carry out
retail trade of medicines registered in the territory of
the Russian Federation [1—5].

In accordance with paragraph 4 of the Decree of
the Government of the Russian Federation of
03.04.2020 No. 440 (ed. from 12.29.2021) “On the
extension of permits and other features in relation to
licensing activities in 2020—2022”, pharmaceutical
activities in the Russian Federation may be carried
out by individuals who have the right to carry out
medical activities, provided they work in separate
divisions (ambulance station, medical station and
medical and obstetric station, centers (departments)
of general medical (family) practices) of medical
organizations which have a license to carry out phar-
maceutical activities and located in rural settlements,
in which there are no pharmacy organizations (here-
inafter referred to as separate divisions of medical
organizations), and a simplified procedure for
obtaining a license for pharmaceutical activities by
medical organizations with separate divisions is pro-
vided. However, the low population density, com-
plexity of drug delivery, low level of solvency of rural
population, insufficiently developed infrastructure of
pharmaceutical care, shortage of pharmaceutical
specialists in municipal areas make remote territo-
ries unattractive for the development of retail trade
of medicines; and the inconsistency of state pro-
grams for social and economic development of rural
areas, the timing of their implementation, different
departmental orientation, insufficient funding does
not allow achieving the targets.

AIM OF THE RESEARCH

The study of modern problems of retail trade of
medicines via separate divisions of medical organi-
zations in the Novosibirsk region (NR).

To achieve this goal, the following tasks were
defined:

1) to develop a methodology for differentiating
municipal districts to assess the geographic avail-
ability of entities of retail trade to rural population;

2) to study the arrangement of retail trade of
medicines to the population living in municipal dis-
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MEIUIMHCKNX opraHuzanuii B HoBocubupckou
obsactu (HCO).

Il peanusaliul TIOCTABJIEHHOW Ieu OBLIH
oIpeziesIeHbl CIeIyIolye 3a/1aun:

1) paspaboraTh MeTOAUKY AuddepeHITnaun
MYHHUITUTIATHHBIX PAHOHOB /I OIEHKU TEPPUTOPHU-
QJIBHOU JOCTYIHOCTU CYOBEKTOB PO3HUYHOU TOP-
TOBJIU CEJIBCKOMY HaceJIeHUIO;

2) U3YYUTh OPTAHUBAIUI0 POZHUYHON TOPTOBJIU
JIC HaceseHUIO, NIPOKUBAIOIIEMY B MYHUIIWIIAJb-
HBIX palioHax, U MPOBECTH (YHKIIMOHAIBHO-CTOU-
MOCTHOHN aHaynm3 accoptumenta JIC, peann3oBaH-
HbIX Hacestenuio u3z ®AIl HCO gia popmupoBanusa
ONTHUMAJIBHOTO ACCOPTUMEHTA;

3) pa3paboTaTh AaHKETY U IPOBECTH AaHKETHPOBA-
HUe (GEeJIBIIEPOB, OCYIIECTBIIAIONINX PO3HUYHYIO
Toprosio JIII uepe3 DAII, /111 KOPPEKITUU YPOBHS
3HAHUN W YMEHWH, COCTaBJIEHUs MPOTPAMMBI 00y-
YeHUs.

MATEPHWAJIBI 1 METO/IbI

HcrounnkamMu WHGOOPMAIUH CIIY>KUJIA OCHOB-
HBIE IToKa3aTesu 37paBooxpanenus HCO 3a 2022 .,
BEJIOMCTBEHHbIE MaTepuasbl MUHHCTEpCTBA 3/Apa-
BooxpaHenuss (M3) HCO, aukeTbl (GeIbAIIepos,
peecTp JINIeH3ui Ha (apMalleBTUIECKYIO JIeATETb-
HocThb 110 HCO, duHaHCcoBble OTUETHI IIEeHTPaIbHBIX
paiionnsix 60apHUI HCO 3a 2022 T. 10 30 MyHHUITU-
MaJIBbHBIM palioHaMm permoHa. Ilo crnenuanpHO pas-
paboTaHHBIM aHKeTaM OBLIO OIPOINEHO 95 % OT
o01ero KosudecTBa (EIbAIIEPOB, OCYIIECTBIIAIO-
X po3HUYHYI0 TOprowiio JIIT uepe3 o6ocobieH-
Hble nospasnenenus HCO (917). AHKeTa BKJIOUaia
3 6JI0Ka BOIIPOCOB: OOIIIME CBEJIEHUS O CIIEI[HATHUCTE;
XapaKTepUCTUKa hapMaIeBTUUECKON JesTeIbHOCTH
B YaCTH OpraHHU3AalMH PO3HUYHOU Toprosyiu JIC
HaceseHuo B ®AIIl; camooneHka npodeccruoHaIb-
HBIX 3HAHUH U YMEHUU IIPU BHITIOJIHEHUU TPY/IOBBIX
JIEUCTBUH 11O (hapMalleBTUYECKOU SKCIIEPTHU3E, OTITY-
cky JIII u MeguUIMHCKUX U3Jenui, ¢papmareBTuye-
CKOMY KOHCYJIFTUDOBAHUIO, XpaHEHHIO, (apMako-
Ha/I30py.

MeTo/1bl HCCIIe/IOBAHUSA — CUCTEMHBIN, KOHTEHT-
aHaau3, JIOTUYECKUHM, MeTOJ TPYIIHNPOBOK, IPO-
[IECCHBIN, (PYHKIHOHATBHO-cTOUMOCTHOH (ABC-
aHaIN3), CTATUCTUYECKUIH, PpETPOCHEKTUBHBIH,
coruosiornueckuit. O6pPabOTKy PesyaIbTaTOB HCCe-
JIOBAHUS OCYIIECTBJISUITA C TIOMOIINBIO ITPOTPaMM
«Crartuctuka+ 3.5.0.» u STATISTICA 6.0.

[Mockonbky wmyHUNUNANBbHBIE patiorsl HCO
OTJIMYAIOTCS 10 YHCJIEHHOCTU HAaCEJIEHUS, a TaAKKe
[0 IUIOIIQIM TEPPUTOPUU, BO3HHUKJIA HEOOXOIu-
MOCTD IIPOBEJIEHUS CPAaBHUTEJIBHOTO aHAIN3a YHUC-
JIEHHOCTHU HaceJIEHHUs Ha OJUH CyOBEKT PO3HUYHOU

tricts, and to conduct a functional and cost analysis
of the range of medicines sold to population from
medical and obstetric stations (MOSs) of the NR to
form an optimal range;

3) to develop a questionnaire and conduct a sur-
vey of primary care workers involved in the retail
trade of medicines via MOSs, to correct the level of
knowledge and skills, drawing up a training pro-
gram.

MATERIALS AND METHODS

The sources of information were the main health
indicators of the NR for 2022, departmental materi-
als of the Ministry of Health (MOH) of the NR, ques-
tionnaires of primary care workers, the register of
pharmaceutical licenses in the NR, financial reports
of the central district hospitals of the NR for 2022 for
30 municipal districts of the region. Using specially
designed questionnaires, 95% of the total number of
primary care workers involved in the retail trade of
medicines via separate divisions of the NR (917) were
interviewed. The questionnaire included 3 blocks:
general information about a specialist; characteris-
tics of pharmaceutical activity in terms of the organi-
zation of retail trade of medicines to population in a
MOS; self-assessment of professional knowledge
and skills when performing labor activities in phar-
maceutical expertise, dispensing of medicines and
medical devices, pharmaceutical consulting, storage,
pharmacovigilance.

Research methods: system, content analysis, logi-
cal, grouping method, process, functional and cost
(ABC-analysis), statistical, retrospective, sociologi-
cal analyses. The results of the study were processed
using Statistics+ 3.5.0 and STATISTICA 6.0 soft-
ware.

Since the municipal districts of the NR differ by
population, as well as in the area, it became neces-
sary to conduct a comparative analysis of population
per one entity of retail trade of medicines [4, 5]. The
methodology of differentiation of municipal districts
of the region included the collection of quantitative
indicators: the number of rural population, the num-
ber of pharmacy organizations, MOSs in 30 munici-
pal entities in 2022, the calculation of qualitative
indicators for pharmaceutical care for rural popula-
tion by one pharmacy organization, by one MOS. The
classification of municipal districts was carried out in
accordance with the groupings method proposed by
Sturges, the borders of groups of municipal entities
were identified. For this purpose, a continuous inter-
val series of the average values of indicators was con-
structed, then the optimal number of groups of
municipal districts was determined and the interval
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toprosyiu JIC [4, 5]. MeTonuka auddepeHnuanmu
MYHUITUITATHHBIX PAHOHOB 00J1aCTH BKJIIOUaia cbop
KOJINUECTBEHHBIX IMOKa3aTeJIel: YUCIEHHOCTD Celb-
CKOTO HACeJIEHU s, KOJIMUECTBO allTe€YHbIX OPTaHU3a-
nuit, GAIl B 30 MyHHITUITAIBHBIX 00pa30BaHUAX 32
2022 T., pacueT KauyeCTBEHHBIX ITOKa3aTeJed IIo
JIEKapCTBEHHOMY OOCTY’KUBAHHUIO CEJHCKOTO Hace-
JIEHUsI OJTHOY anTeyHol opranusanuei, ®AII. Kiac-
cudukalys MYHHUITUIIAIBHBIX PAHOHOB OCYIIIECT-
BJISIJIACh B COOTBETCTBUM C METOJOM T'PYIIIHPOBOK,
npeasiokeHHbIM CrepaikeccoM, OBUIM BBIZIETIEHBI
TPAHUIIBI TPYIN MYyHUIUIAJIBHBIX 00pa30BaHUM.
C 5TOH LesbI0 CTPOWJICA MHTEPBAJIbHBIM BapHalu-
OHHBIH PsAJT B IOPSIZIKE BO3PACTAHUSA CPETHUX 3HAUe-
HUH TTOKas3aresiel, 3aTeM OIPEe/EsIOCH ONITUMAaJIb-
HOE YHCJIO TPYTII MyHUITUIIAIHHBIX PAOHOB U yCTa-
HaBJIMBaJach BeJMYMHA WHTEpPBaja, IIPOU3BOIU-
Jlach UHTEPIIPETAIUsl Pe3yIbTaTOB PacueTa.

w10 rpyni MyHUITUITATBHBIX PAHOHOB OTIpezie-
JI710Ch 110 (popMyJie

g=1+3.332logn,
r7le ¢ — KOJIMYECTBO TPYHIl MyHUIMTIIAJIBHBIX panio-
HOB HCO;
N — KOJIMYECTBO MyHUIIMTIAJIIBHBIX paioHoB HCO
(n =30).
BennuuHa uHTepBasa I'PYIII OIpeZesisaaach I0
dopmyne
h = (Ymax - Ymin) / q

rae h — BelMunHAa UHTEPBAJIA;

Y —MakcuMasbHas 3HaYeHHe MoKasaresis (KO-
YECTBO CEJIbCKUX JKUTENIEH, MPUXOSAIINXCSI Ha OIHY
anTeuHyo OPraHU3aIlNIo);

Y . —MHHUMaJbHOE 3HaYeHHe MoKazaTesis (KOoJu-
YECTBO CEJIbCKUX JKUTENIEH, MPUXOSAIINXCSI Ha OIHY
anTeYHYI0 OPraHU3AIHIO).

Ha ocHOBaHMUM pacyeroB ITOJIyYEHBI CJIELYIOIITE

PeBYyJIbTaThI:

g=1+3.33210g 30 =5.992.

3ateM ormpesensin auanas3oH (h) W TpaHUIBI
WHTepBJIA TPYIN MYyHUIHUNATbHBIX PAaWOHOB II0
dopmynam

Y . +h;
Y . +h+h
U T.J.

Ha ocHOBaHUM TTOJIy4YE€HHBIX PE3YJIbTaTOB MYyHH-
nunanabHble paioHsl HCO 6bUTH pacpezieseHs! Mo
6 rpynmaM, pacCuuTaHbl yZeJIbHbIe Beca IPYIN paii-
OHOB, KOTOPBIE OTJIMYAJIUCH CPEJTHEN YN CIIEHHOCTHIO
CEeJIBCKUX JKUTEeJIeH, OOpaIalouXcs B AUTEUHYIO
opranuzanuio, ®AIl no nosoay otmycka JIC.

value was set, the calculation results were inter-
preted.

The number of groups of municipal districts was
determined by the formula

g=1+3.332logn,

where ¢ is the number of groups of municipal dis-
tricts of the NR;

n is the number of municipal districts of the NR
(n=30).

The size of the group interval was determined by
the formula

h = (Ymax - Ymin) / q,

where h is the interval size;

Y is the maximum value of the indicator (the
number of rural residents per pharmacy organiza-
tion);

Y . is the minimum value of the indicator (the
number of rural residents per pharmacy organiza-
tion).

As a consequency of calculations, the following

results were obtained:

qg=1+3.3321og 30 =5.992.

Then the range (h) and the borders of the interval
of groups of municipal districts were determined
using the formulas

Y . +h;
Y. +h)+h

min

ete.

Based on the results obtained, the municipal dis-
tricts of the NR were divided into 6 groups, the rates
of the groups of districts that differed in the average
number of rural residents seeking pharmaceutical
care at a pharmacy organization, MOS were calcu-
lated.

To assess the organization of retail sales of medi-
cines to the population living in municipal districts
of the NR, a content analysis of regulatory docu-
ments of the MH of the Russian Federation and the
NR was carried out. To implement the following
study task, the financial reports of the central dis-
trict hospitals of the NR were analyzed, the range of
sold drugs from the MOSs of the NR in 2022 was
formed, an ABC-analysis based on the Pareto prin-
ciple was performed, according to which the drugs
were ranked into three groups according to the
amount of sold and the number of packages released:
group A (70—80% of overall costs) is 10—15% of the
studied range; group B is 15% of overall costs, both
in physical and monetary terms — as a rule, it is up
to 50% of the studied range; group C — 5-10% of
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AHann3 accopTUMeHTa, peaan3yeMoro cesibckoMy HacesieHuio u3 ®AIl HoBocubupckoi o6s1actu
Analysis of the range sold to rural population from MOSs of the Novosibirsk region

'

'

CroumocTb oTnyueHHbIX TH JI (py6.) (p)
Cost of dispensed TN of drugs (rubles) (p)

KosinuectBo oTnyieHHbIx ynakoBok TH JII (ex.) (q)
Number of dispensed packages of TN drugs (units) (q)

\

Y

ABC-ananus TH JIII B cTOMMOCTHOM M HaTypa/IbHOM BbIpaxkeHUHU. Beigesienve rpynn A, B, C
ABC-analysis of TN both in physical and monetary terms. Allocation of groups A, B, C

\

\

Aq, Bq, Cq (o kosindecTBy ynakoBox JIII)
Aq, Bq, Cq (by the number of drug packages)

Ap, Bp, Cp (o croumoctwu JIII)
Aq, Bq, Cq (by drug cost)

!

CoBMellleHHBIM aHa/IN3 110 IBYM nokasaTessiM. CoctaBiieHue AByxdakTopHbIX MaTpul Aq, Bq, Cq - Ap, Bp, Cp
Combined analysis by two indicators. Making out of two-factor matrices Aq, Bq, Cq - Ap, Bp, Cp

\

Bep6asbHast HHTepnipeTanus AByx$aKTopHbIX MaTpul Aq, Bq, Cq - Ap, Bp, Cp no pa3pa6oTaHHo# TabauLe
Verbal interpretation of two-factor matrices Aq, Bq, Cq - Ap, Bp, Cp according to the developed table

Y

BrijeneHnue u aHanu3 npuoputeTHbIX rpynn TH JIII. PacyeT o111 npropUTETHBIX TPYNI B 3aTpaTax U accoptuMenTe JIIT
Identification and analysis of priority groups of TN. Calculation of the rate of priority groups in costs and the range of drugs

\ Y [

1-a npuopuTeTHas rpynmna JII 2-9 npuopuTeTHad rpymnna JlIl 3-a npuopuTeTHad rpymnmna JlI1
1st priority group of drugs 2nd priority group of drugs 3rd priority group of drugs

' | '

Y

CpaBHHTebHBIN aHanu3 accoptuMenTa JIII B PAII ¢ persiaMeHTHPOBaHHBIM aCCOPTUMEHTOM.
®opmupoBaHue onTuManbHOro accoprumenta MHH u TH JIIT
Comparative analysis of the drug range at the MOS with a regulated range. Formation of the optimal range of ITN and TN

Puc. 1. MeToauka aHaII3a aCCOPTUMEHTA JIEKAPCTBEHHBIX IIPETAPATOB, PEATU3YEMbIX CeTbCKOMY HaCeJIeHHIO
u3 ®ATI HoBocubupckoii o6nactu (TH — ToproBoe HaumeHoBaHue; JITT — jiekapCTBEHHBIN IIPeapar;
DAII — denpamepcko-akyiepckuii myHkt; MHH — MexayHaposiHOe TOproBoe HAaMMeHOBaHUE)
Fig. 1. Methodology for the analysis of the range of drugs sold to rural population via MOSs of the Novosibirsk region
(TN - trade names; MOSs — medical and obstetric stations; ITN — international trade name)

71 OolleHKU OpraHu3alyd PO3HUYHBIX MPOAAXK
JIC HacesieHHIO, IPOKUBAIOIIEMY B MyHULIUIIAIb-
HbIX parioHax HCO, 6b11 TpOBE/IEH KOHTEHT-aHAJIN3
HOPMAaTHUBHBIX JOKyMeHTOB M3 Poccutickoii Pepe-
paruu u HCO. J[iis1 peayiuzaniuu caeAyIoIen 3a1aqu
HccaefJOBaHUA — aHAJIU3UPOBAINUCh (PUHAHCOBBIE
OTUeThI IEHTPAJIbHBIX paioHHBIX OGosbHULL HCO,
¢opmupoBasIcs acCOPTUMEHT U3 peayM30BaHHBIX
JIIT uz ®AIl HCO B 2022 1., npoBojauicsa ABC-
aHaJIWu3, OCHOBAHHBIN Ha npuHnuIe Ilapero, B coOT-
BETCTBUU ¢ KOTOPBIM JIII 10 cymMe peain30oBaHHBIX
U TI0 KOJIMYECTBY OTIYIIIEHHBIX YIIAKOBOK OBLIN PaH-

overall costs — as a rule, it is up to 40% of the studied
range [4, 5]. Then a combined analysis was carried
out and a two-factor matrix Aq, Bq, Cq and Ap, Bp,
Cp was made, verbal interpretation of two-factor
matrices Aq, Bq, Cq — Ap, Bp, Cp was performed
according to the developed table; priority groups of
trade names of drugs were defined, the rates of pri-
ority groups of drugs in costs and range were calcu-
lated (Table 1). At the final stage, a comparative
analysis of the range of drugs sold from the MOS
with a Regulated list in the NR was performed, and
the optimal range of drugs was formed taking into
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Ta6mna 1. MaTpuna Bep6asbHOM HHTeprpeTanuu AByxdaktopHoro Ap, Bp, Cp - Aq, Bq, Cq-ananusa accoptumentTa JIII,

peayi30BaHHBIX Yepe3 Gpesb/IepCcKo-aKyIepCKre MyHKThI

Table 1. Matrix of verbal interpretation of the two-factor Ap, Bp, Cp - Aq, Bq, Sq-analysis of the range of drugs sold via

medical and obstetric stations

I'pynna / Group MHWHTepnpeTtanus / Interpretation

ApAq
KOJIMY€eCTBO OTNYLIeHHbIX yakoBoK JII1

Bricokas HOTpe6I/ITeJIbCKaH crouMocTs JIII, BbICOKME MOKa3aTe u peasin3aguu JII, 6oJiblIIOe

High consumer cost of drugs, high rates of drug sales, a large number of dispensed packages of drugs

ApBq
KOJINYECTBO OTIYLIeHHbIX yIakoBoK JIIT

Bricokas HOTpeGI/lTeJ'IbCKaH croumocTs JIII, BbICOKHE TOKa3aTesu peasnsanuu JIII, cpeagHee

High consumer cost of drugs, high rates of drug sales, average number of dispensed packages of drugs

ApCq
KOJINYECTBO OTNYILIeHHbIX y1akoBoK JIIT

Bricokas HOTpe6I/lTeJ'IbCKaH croumocTs JIII, BbIcOKMe oKa3aTeu peasnsanuu JIII, HeGoJIbIIoe

High consumer cost of drugs, high rates of drug sales, a small number of dispensed packages of drugs

BpAq
OTIYLeHHbIX ynakoBok JIII

CpeAHﬂﬂ l'lOTpe6l/ITeIIbCKaﬂ CTOUMOCTD, CpeJHH e IIOKa3aTeJIu peaiu3aluu JII1, 60J1b11I0€ KOJITUYECTBO

Average consumer cost of drugs, average rates of drug sales, a large number of dispensed packages of

drugs

BpBq
OTNylLeHHbIX ynakoBok JII1

CpeﬂHﬂﬂ HOTpe6HTeJ’IbCKaH ctoumocts JIII, CpeaHHue NoKa3aTesIu peain3anuu JII, cpeaHee KOJIN4eCTBO

Average consumer cost of drugs, average rates of drug sales, average number of dispensed packages of

drugs

BpCq Cpennssa norpeduTesbckas crouMmocts JIII, cpesnme nokasaresnu peannsanuu JlII, He6osbinoe

KOJIMY€eCTBO OTNYLIeHHbIX ynakoBoK JII1

Average consumer cost of drugs, average rates of drug sales, a small number of dispensed packages of

drugs

CpAq Huskas notpebuTtenbckas croumocts JIII, HU3kMe nmokasaresu peaarsanuu JlII, 60sbiroe KoJIU4eCcTBO

OTNyLeHHbIX ynakoBok JII1

Low consumer cost of drugs, low rates of drug sales, a large number of dispensed packages of drugs

CpBq Huskas notpebuTtennckas croumocts JIII, Hu3kue nmokasaresnu peanusanuu JlII, cpegHee KoM4ecTBO

OTNyLIeHHbIX ynakoBok JII1

Low consumer cost of drugs, low rates of drug sales, average number of dispensed packages of drugs

CpCq Huskas norpe6uTtenbckas ctouMocTs JIII, HU3kue nokasatenu peanusanuu JII, He6osbioe

KOJIMY€eCTBO OTNYLIeHHbIX ynakoBoK JII1

Low consumer cost of drugs, low rates of drug sales, a small number of dispensed packages of drugs

[Ipumeyanue. JII-jiekapcTBeHHBIN Npenapar.

JKUPOBAHBI HA TPU TPYIIHL: TPymna A (Ha KOTOPYIO
npuxoauTcs: 70—80 % Bcex 3arpar) — 3T0 10—15 %
M3y4aeMoro acCOpTHMeHTa; rpynmna B — 15 % Bcex
3aTpar U B HATypPaJIbHOM, 1 B CTOMMOCTHOM BBIpasKe-
HUHU — KaK IPaBUJIO, 3TO JI0 50 % M3yd4aeMoro accop-
TuMeHTa; rpynna C — 5—10 % Bcex 3aTpar — Kak Ipa-
BHJIO, 3TO /10 40 % M3y4aeMoro acCOpTUMeHTa [4, 5].
3aTeM IIPOBOTUJICS COBMEIEHHBIN aHAIN3 U CTPOU-
nack aByxdakropHas matpuna Aq, Bq, Cq u Ap, Bp,
Cp, mpousBommwiach BepbOajbHAs HHTEPIIPETAIUS
ZByxdaxkTopHbIX MaTpuL Aq, Bq, Cq — Ap, Bp, Cp o
paspaboTaHHOU TabJIHIE, BBIAEIATUCH TPUOPUTET-
HbIe TPyl TOPTOBBIX HanMeHoBaHui JIII, paccun-
TBHIBAJIMCH JI0JIM TpUopUTeTHHIX rpynn JIII B 3aTpa-
Tax u accopruMenTe (TabJ. 1). Ha 3akII0YUTETHHOM
JTare IPOBOJMJICA CPAaBHUTEJIHHBIN aHAJIU3 accop-
tuMmenTa JIII, peanusosanHoro u3 @AII ¢ persamen-
TupoBaHHBIM IlepeuHeM B HCO, u dopmuposascs
onTuMaabHbId accoptument JIII ¢ yueTom popmbl

account a drug form. Fig. 1 shows the methodology
for analyzing the range of drugs sold to rural popu-
lation via MOSs of the NR.

RESULTS AND DISCUSSION

The solution to the problem of availability of
pharmaceutical care to rural residents in the Russian
Federation is implemented, among other things, by
means of the retail trade of medicines via separate
divisions of medical organizations (MOSs and ambu-
lance stations) [3—5]. Content analysis of regulatory
documents has shown that in the NR, the provision
of medicines to population is carried out depending
on the presence (absence) of pharmacy and (or)
medical organizations on the territory of rural settle-
ments in three variants:

1) arrangement of retail trade of medicines to
population in the presence of pharmacy organiza-
tions on the territory of rural settlements;
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BhIIycka. Ha puc. 1 mpejictaBiieHa METOIMKA aHa-
au3a accoprumenTta JIII, peannsyeMbIX CETbCKOMY
Hacesrenuio us ®AII HCO.

PE3YJIBTATDBI 1 OBCYKIAEHWE

Perienvie mpo6sieMbl TOCTYITHOCTH JIEKAaPCTBEH-
HOH TIOMOIIM CEeJbCKUM JKUTEJIAM B PoccHHCKOU
desrepanuy peaiu3yeTcss B TOM YHCJIE 32 CYET PO3-
HUYHOU Toprosyu JIII uepe3 060cOOIeHHBIE TOJ-
pasziesieHust MeIUIMHCKUX opraHusarui (PAIl u
ambysatopun) [3—5]. KoHTeHT-aHAIN3 HOpMAaTHB-
HBIX JIOKYMEHTOB TToKa3aJs, yto B HCO JiekapcTBeH-
HOoe o0ecrieyeHUe HaceJIeHUsI OCYIIECTBJ/ISEeTCS B
3aBHUCHUMOCTHU OT HATUYHS (OTCYTCTBUS) alITEUHBIX U
(1) MeOUIIMHCKUX OPTaHU3AIUil Ha TEPPUTOPUU
CEeJTbCKUX HACEJIEHHBIX MMYHKTOB B TPEX BapHaHTaX:

1) opraHuzanus po3HuuHOU TOprosiu JIC Hace-
JIEHUI0O TPH HAJWYUH HA TEPPUTOPHUHU CEIbCKUX
HaceJICHHBIX ITYHKTOB allTEUHBIX OPraHU3aI1iH;

2) opra"usanus po3Hu4HOU Toprosau JIC Hace-
JIEHUI0O TPH HAJWYUH HA TEPPUTOPHUHU CEIbCKUX
HAaCeJIEHHBIX IIYHKTOB 000COOJIEHHBIX ITO/pAa3ziese-
HUU MEJUIIMHCKUX oOpraHusanuil (ambysaTopuw,
denpamepckoro u DAL, menrtpa (oTmeneHuUs)
obmiell BpaueOHOUW (ceMeHHON) NpPaKTHKH), OCY-
LIECTBJIAIIINX PO3HUYHYIO TOProsio JIIT;

3) mocraBka JIII mo 3akazaM HaceJIEHHUIO (eJib-
JirepoM 060cO0JIEHHOTO TTOAPA3AeIeHUS MEUITUH-
CKMX OpPraHU3alui II0 areHTCKOMY JO0TOBOPY C
anTevHo opraHusaryen.

B HCO pacnpocrpaHeHBI IlepBble JIBa BapHaHTa
JiekapcrBeHHOTO Obecrieuenus. JlocraBka JIII mo
3aKa3aM CeJIbCKOMY HacesJeHUIO ¢eJipmepoM 060-
co6JIEHHOTO TTOIpa3/iesIeHUsI MEIUIIMHCKUX OPTaHU-
3aIU{ 110 aT€HTCKOMY JIOTOBOPY € alITEYHOUN OpraHu-
3anueit He pazsuta B HCO.

B pesysnbraTe aHasmsza peecTpa JIUIEH3WUNA HaA
dapmanepTuueckyo aesteapHocTh o HCO 65110
YCTAaHOBJIEHO, YTO PO3HUYHON Toprosaed JIII B
MYHUITUITATIBHBIX pallOHAX 3aHUMAIOTCS 447 anTed-
HbIX opraHuszanui, 917 ®AII, KoTopbie ¢ 2016 T.
CTJIM OTHOCUTHCA K CyOBEKTaM pPO3HUYHOH TOP-
TOBJIM BMECTE C allTeKaMH, allTEeUHbIMU IIyHKTaMH,
KHOCKAMU W WHAWBUAYAJIbHBIMU IIPEAIPUHUMATE-
JIIMHU, UMEIONUMH JINIEH3UI0 Ha (dapMareBThue-
CKYIO JIesITeJIbHOCTh. Pe3ysibTaThl pacuera KOJirmde-
CTBA CEJIbCKUX JKUTEJIEH, MPUXOJSAIIUXCSI HA OJIHY
anTevyHyIo OPraHu3aIuio B 2022 T., IPEJICTABJIEHBI B
TabsI1. 2.

PesysibTaThl pacueToB MOKa3aJiv, uto B 17 (57 %)
MyHUIUTIATBHBIX pailoHax HCO kosuuecTBo Hace-
JIeHUsI, 00CJTy;KUBAEMOTO O/THON alTeUHOH OpraHu-
3aryen, HaXOIUTCS B HHTEPBAJIE OT 931 710 2219 Yell.,
XapakTepu3yeTcsd KaK HU3KOe WU CPE/HEE, COOT-

2) arrangement of retail trade of medicines to
population in the presence of separate divisions of
medical organizations (ambulance station, medical
station and MOS, center (department) of general
medical (family) practice) on the territory of rural
settlements that carry out retail trade of medicines;

3) delivery of medicines on orders to population
by a primary care worker of a separate division of
medical organizations under an agency agreement
with a pharmacy organization.

The first two variants of provision of medicines
are common in the NR. Delivery of medicines by
orders to rural population by a primary care worker
of a separate division of medical organizations under
an agency agreement with a pharmacy organization
is not developed in the NR.

As a result of the analysis of the register of phar-
maceutical licenses in the NR, it was found that
447 pharmacy organizations, 917 MOSs are involved
in the retail trade of medicines in municipal dis-
tricts, which since 2016 have become retail entities
together with pharmacies, pharmacy branches,
pharmacy kiosks and individual entrepreneurs
which have a license for pharmaceutical activities.
The results of calculating the number of rural resi-
dents per pharmacy organization in 2022 are pre-
sented in Table 2.

The results of calculations showed that in 17
(57%) municipal districts of the NR, the population
served by one pharmacy organization is in the range
from 931 to 2219, is characterized as low or average,
and corresponds to the average level of geographic
availability of pharmaceutical care. In 13 (43%)
municipal districts, the population served ranges
from 2797 to 3798, is high and very high (critical),
but low in availability of pharmaceutical care. Calcu-
lations have shown that the average value of the indi-
cator of load per one pharmacy organization in
group 6 exceeds 4.0 times the value of group 1 (931).
The average number of rural residents served by one
pharmacy organization in municipal districts in
2022 was 2608.

Since MOSs provide not only primary pre-medi-
cal care, but also carry out retail trade of medicines,
the number of rural residents served by one MOS
was calculated (Table 3).

It follows from Table 3 that according to the num-
ber of rural residents per MOS, the first and second
groups of municipal districts (22 in total) are the
most numerous and available, in which 201 to 507
residents per MOS account for, which is 73.33%, and
for the rest 8 (26.67%) municipal districts, the aver-
age value ranges from 749 to 1503 people, which is
4.78 times higher than the indicator of group 1. Cal-
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Ta6smmua 2. Pe3ysbTaThl pacyeTa KOJMYECTBA CeJIbCKUX XKUTeeH, IPUXOAALMXCA Ha OHY aTeUHYI0 OpraHu3anuio B 2022 T.
Table 2. The results of calculating the number of rural residents per pharmacy organization in 2022

KosinuecTBO ceJIbCKHX

KosinuecTBO - YaebHbIA
KosinmyecTBO celbCKMX Bep6aibHas »KuTesied (cpegHee
o MYHULUIAIBHBIX BeC rpynimsbl,
JKUTesied (MHTepBaJ), Yye/l. XapaKTepHCTHKA = 3HayeHHe), Yel. %
No. . paiioHOB %o
Number of rural residents  Verbal . Number of rural
i Number of municipal . Rate of the
(range), people characteristics c . residents (average
districts group, %
value), people
931-1468 Huskoe / Low 1 (No. 7) 931 3.33
2 1468-2005 Huxe cpepnero 6 (No. 18,19, 21, 24,27, 1741 20.00
Below average 30)
3 2005-2542 Cpennee / Average 10 (No.2,3,8,9,10,11, 2219 33.33
13,17, 20, 22)
4 2542-3079 Berlite cpepHero 5 (No.5, 14,15, 25,28) 2797 16.67
Above average
3079-3616 Bricokoe / High 4 (No.4,6,12,16) 3398 13.33
3616-4154 O4eHb BBICOKOE 4 (No. 1, 23, 26, 29) 3798 13.33
Very high
HUroro / Total 30 2608 100

[l pumMeduyanue. Bckob6kax aHbl HOMepa pailoHOB: 1 — BaraHckuii; 2 - BapabuHckuii; 3 - BoJlOTHUHCKUH; 4 — BeHrepoBCKUH;
5 - JloBosieHckul; 6 - 3aBUHCKUHN; 7 — UckuTumckuil; 8 — Kapacykckuit; 9 - Kapratckuii; 10 - KosbiBanckuid; 11 - KoyeneBckuif; 12 -
KouxoBckuii; 13 - Kpacnosepckuit; 14 - Kyii6bimesckuid; 15 - Kynunckuii; 16 - KeirroBekuii; 17 - MacassHUHCKHN; 18 - MoIKOBCKUY;
19 - HoBocubupckuii; 20 - OpabiHckuid; 21 — CeBepHbll; 22 - CysyHckui; 23 - Tatapckuil; 24 - ToryuynHckui; 25 — YOUHCKUE; 26 - YcTb-
Tapkckuit; 27 - YaHoBckul; 28 - YepenaHoBckui; 29 — YncroosepHsbiit; 30 — YybIMCKUH.

N o t e . The numbers of districts are given in parentheses: 1 - Bagansky; 2 - Barabinsky; 3 - Bolotninsky; 4 - Vengerovsky; 5 - Dovolensky;
6 - Zdvinsky; 7 - Iskitimsky; 8 - Karasuksky; 9 - Kargatsky; 10 - Kolyvansky; 11 - Kochenevsky; 12 - Kochkovsky; 13 - Krasnozersky;
14 - Kuibyshevsky; 15 - Kupinsky; 16 - Kyshtovsky; 17 - Maslyaninsky; 18 - Moshkovsky; 19 - Novosibirsky; 20 - Ordynsky; 21 - Severny;
22 - Suzunsky; 23 - Tatarsky; 24 - Toguchinsky; 25 - Ubinsky; 26 - Ust-Tarksky; 27 - Chanovsky; 28 - Cherepanovsky; 29 - Chistoozerny;

30 - Chulymsky.

BETCTBYET CpETHEMY YPOBHIO TEPPUTOPHUATIBHOMN
JIOCTYITHOCTH JIEKapCTBEHHOU mmoMoIu. B 13 (43 %)
MYyHHUIATTATHHBIX paliOHaX 00CIyKUBaeMoe HaceJe-
HHE COCTaBJIsIeT OT 2797 A0 3798 uel., SABJISETCS
BBICOKMM ¥ OYEHb BBICOKUM (KPUTHUYECKUM), HO
HUBKHUM II0 JIOCTYIHOCTH (apMalreBTHUEeCKON
rmoMoIiy. PacueTbl TOKasaau, 4TO Cpe/lHee 3Hade-
HUE TTOKa3aTeJIs Harpy3KHu Ha 1 allTEYHYI0 OpraHu3a-
[IMI0 B TPyIIIE 6 IPEBBIIIAET B 4.0 pa3a MOKa3aTesb
rpynnsl 1 (931). CpeziHee KOJIMUECTBO OOCITyKUBae-
MOTO CEJTbCKOTO HACEJIEHUsI OJ[HOM alTeYHOH opra-
HU3AlENd B MyHUIIUIIAIBHBIX paliOHAX B 2022 T.
COCTaBUJIO 2608 uer.

ITockosnbky ®AII OKka3bIBaIOT HE TOJIBKO IIEPBUY-
HyI0 JIOBpaueOHYI0 MEeJIMKO-CAaHUTAPHYI0 ITOMOIIb,
HO U OCYIIECTBJIAIOT PO3HUYHYI0 TOprosJio JIC, mpo-
WU3BOJIWJICS PACUYeT KOJTUYECTBA CEIbCKUX JKUTEJIEH,
obcmyxuBaeMbix omauM OAII (Tabir. 3).

N3 TabJ1. 3 cyieiyeT, UTo MO KOJTUYECTBY CETbCKUX
JKUTEJIEN, TpUXoAsAIuxes Ha oguH DAII, campiMu
MHOTOYMCJIEHHBIMHU U JIOCTYITHBIMU SIBJISAIOTCS TIEP-
Basg W BTOpas Tpyllla MyHUIMIAJbHBIX PAaHOHOB
(Bcero 22), B KOTOpbIX HA ofiitH OAIT mpUXOaUTCS OT
201 /10 507 KUTeJEN, UTO B MPOIEHTHOM OTHOIIIE-
HUU COCTaBJsIeT 73.33, a B octaBinuxcs 8 (26.67 %)
MYHUIIUITATHHBIX PaOHAX Cpe/Hee 3HAUEeHUE TTOKa-

culations have shown that the average population
served by one MOS in 2022 was 630, including 290
aged 0—17 years, or 18.5% of all served. On average,
one MOS serves 337 people older than working age
(53.47% of all residents) who require special atten-
tion and large labor costs, including provision of
medicines. The analysis of the results showed that in
such municipal districts as Iskitimsky, Moshkovsky,
Novosibirsky, Toguchinsky, the first variant of drug
provision to population is more developed, including
retail trade of medicines via pharmacy organizations.
But in the Bagansky, Barabinsky, Bolotninsky, Kar-
gatsky, Kyshtovsky, Tatarsky districts, retail trade is
carried out by MOSs and pharmacy organizations,
which are not enough obviously.

To develop the optimal range of drugs at the next
stage of the study, the financial reports of the central
district hospitals of the NR were analyzed, a general
database of drugs was formed for the sold drugs and
dispensed drug packages via MOSs of the NR in
2022, a one-factor ABC analysis was carried out, the
results of which are presented in Table 4.

As a result of the analysis of drug distribution, it
was found that group A by the cost of sold medicines
consisted of 776 trade names, and by the number of
packages dispensed — 418 trade names, the propor-
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Ta6muna 3. CpeiHee KOIMUECTBO HaceJeHUs, 00CAy»KUBAeMOT0 OJHUM desbALIepcKo-aKyepckuM nyHkToM, B HCO B 2022 1.
Table 3. The average population served by one medical and obstetric station in the NR in 2022

KosmmyecTBo KosmmyecTBo
CeJIbCKUX JKUTe- KosinyecTBo CeJIbCKUX XKUTeJIei -
” YaenbHbIN Bec
neit (uHTepBasi), Bepo6aabHas MYHULMNAJIbHBIX (cpepHee 3HaYeHUe), VL %
No. yesn. XapaKTepHCTHKa palioHOB 4eJl. RI;};e of,thoe
Number of rural Verbal characteristics Number of municipal Number of rural roup, %
residents (range), districts residents (average group, o
people value), people
1 201-418 Huskoe / Low 9 (No. 2,9, 14, 15, 16, 314 30.00
17,23, 26, 27)
2 418-635 Huxe cpenHero 13 (No. 1, 3,4,6,8,10, 507 43.33
Below average 13, 21, 24, 25, 28, 29,
30)
3 635-852 Cpennee / Average 4 (No.5,11,18,22) 749 13.33
852-1069 Brile cpesHero 2 (No.7,12) 957 6.67
Above average
5 1069-1286 Bricokoe / High 1 (No. 20) 1239 3.33
1286-1503 O4eHb BBICOKOE 1 (No. 19) 1503 3.33
Very high
HUroro / Total 30 100

[l pumMeduyaHnue. Bckobkax JaHbl HoMepa pailoHoB: 1 - BaraHckuii; 2 - BapabuHckuii; 3 - BoslOTHUHCKUH; 4 - BeHrepoBCKUK;
5 - JloBosieHcKkul; 6 - 3aBUHCKUN; 7 - UckutuMckuii; 8 - Kapacykckuit; 9 - Kapratckuii; 10 - KosbiBanckui; 11 - KoyeneBckuii; 12 —
KoukoBckuit; 13 - KpacHosepckuii; 14 - Kyii6bimeBckuid; 15 - Kynunckuii; 16 - KeiutoBckuid; 17 - MacissHUHCKUHE; 18 — MOLIKOBCKUE;
19 - HoBocubupckuii; 20 - Opgeiackui; 21 — CeBepHbld; 22 — Cy3yHckul; 23 - Tatapckuii; 24 — ToryuyuHcKui; 25 - YOUHCKUH; 26 - YCTb-
Tapkckuli; 27 - YaHoBckui; 28 - YepenaHoBckul; 29 - YucroosepHblif; 30 — YybIMCKUH.

N o t e . The numbers of districts are given in parentheses: 1 - Bagansky; 2 - Barabinsky; 3 - Bolotninsky; 4 - Vengerovsky; 5 - Dovolensky;
6 - Zdvinsky; 7 - Iskitimsky; 8 - Karasuksky; 9 - Kargatsky; 10 - Kolyvansky; 11 - Kochenevsky; 12 - Kochkovsky; 13 - Krasnozersky;
14 - Kuibyshevsky; 15 - Kupinsky; 16 - Kyshtovsky; 17 - Maslyaninsky; 18 - Moshkovsky; 19 - Novosibirsky; 20 - Ordynsky; 21 - Severny;
22 - Suzunsky; 23 - Tatarsky; 24 - Toguchinsky; 25 - Ubinsky; 26 - Ust-Tarksky; 27 - Chanovsky; 28 - Cherepanovsky; 29 - Chistoozerny;

30 - Chulymsky.

3aTess Kosebseres OT 749 10 1503 Yes., YTO B
4.78 pasa mpeBbllIaeT IIOKa3aTesb rpynmnsl 1. Pac-
4JeThl IIOKA3aJIM, UYTO CpeflHee KOJIMYECTBO HaceJie-
HUsA, obcitykuBaeMoro ogauM PAIL, B 2022 1. cocTa-
BWJIO 630 YeJl., B TOM 4ucjle B Bo3pacre 0—17 JieT —
290, wiu 18.5 % Bcex 0OCIy:KHUBaeMbIX. B cpesHeM
onuH DAII o6cimykuBaeT 337 JUICTAPIIIE TPY/IOCIIO-
cobHOro Bo3pacra (53.47 % Bcex KUTesel), KOTOpble
TpebyIoT 0c060r0 BHUMAHUA U OOJIBIINX TPYI03a-
TpaT, B TOM UYHCJIE U B JIEKAPCTBEHHOM 00€eCIIeYeHUH.
Ananu3 IMOJy4YeHHBIX pe3yJbTaToOB IIOKa3as, 4TO B
TaKUX MYHUIMIAIBHBIX padoHaX, Kak VCKUTHUM-
ckuit, MomkoBckuii, HoBocubupckuii, ToryumH-
ckuii, 6oyiee pa3BUT IEPBBIA BapUAHT JIEKAPCTBEH-
HOro obecrieueHUs HaceJIeHUs, BKJIIOUAIONIUNA PO3-
HUYHY1I0 Toprosiio JIC yepe3 anTeuHble OpraHU3a-
U, B TO BpeMsl Kak B baranckom, BapabunHckowm,
BonoraunckoMm, Kaprarckom, Keirrosekom, Tarap-
CKOM paliOHaX PO3HUYHYIO TOPTOBJIIO OCYIIECTBIIAIOT
@AIl u anTeyHble OpraHU3alN{, KOTOPBIX SABHO
HeJIOCTaTOYHO.

Jlnsa pa3paboOTKH ONTHMAaJIBHOTO acCOPTHMEHTa
JIIT Ha ciieAyroIeM dTalle UCCAe/IOBaHUA aHAJIU3U-
poBasyich GUHAHCOBBIE OTYETHI IIEHTPAJIBHBIX pali-

tion of which amounted to 69.97 and 70.35%, respec-
tively. Group B consisted of 1014 and 839 trade
names with proportion of 20.02 and 19.02%, respec-
tively, in group C — 1913 and 2446 trade names,
respectively, of drugs (proportion of 10.01 and
10.63%, respectively).

The use of the two-factor Aq, Bq, Cq — Ap, Bp, Cp
analysis of the drug range allows us to develop pro-
posals for its optimization for retail trade via MOSs.
Comparison of the results of the two-factor Aq, Bq,
Cq — Ap, Bp, Cp analysis allowed differentiating the
analyzed trade names into 9 groups and constructing
a consolidated matrix (Table 5).

Three priority groups of drugs have been identi-
fied. The most cost-effective are the drugs of the first
priority group (398) which has high indicators for
the cost of sold drugs and dispensed packages, but
the proportion of drugs in this group is small —
10.75%. The second priority group included 687 trade
names. The group is characterized by average values.
The proportion of drugs of the 2nd group accounts
for 18.55%. The third priority group is characterized
by low values of the cost of sold drugs and dispensed
packages; the group includes 2648 trade names. The
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Ta6una 4. PesysnbraThl ofHodakTopHOro ABC-aHanu3sa no cymme peanusoBaHHbIX JIIT 1 oTyneHHBIX yrakoBok JIIT

u3 ¢esbAlIepcKo-akymepckux nyHkToB HCO B 2022 1.

Table 4. The results of the one-factor ABC-analysis on the amount of sold drugs and dispensed drug packages via medical

and obstetric stations of the NR in 2022

KonuyectBo CymMa peasin3oBaH-

KosmmyectBo KosimuecTBO Jona YIIaKOBOK,

0,
Egzﬂnaojflﬂ TH JII1 HbIx JIII, py6. f’ll('):ﬁ(')r{oion TH JIII ynakoBok JIII, ex. %
dru ? Number of = Amount of sold drugs, % p ’ Number of Number of drug Proportion of
8 TN of drugs rubles 0 TN of drugs packages, units packages, %
A 776 6142 198.5 69.97 418 77 879.6 70.35
B 1014 1757 587.0 20.02 839 21055.7 19.02
C 1913 878 706.5 10.01 2 446 11767.72 10.63
WUroro / Total 3703 8778492.0 100 3703 110703 100

[IpumMevyaHnue.
N o te. TN-trade name.

ouHbIX OosbHUI HCO, hopmupoBasack obmas 6a3za
JIIT mo peanu3oBaHHBIM U OTIymeHHbIM JIIT u3
®AIT HCO B 2022 1., IpoBOAWICA OFHODAKTOPHBIN
ABC-aHanus, pe3yabTaThl KOTOPOTO IIPE/CTaBIEHbI
B Ta0JI. 4.

B pesyspraTe ananusa pacupeznenenus JIII yera-
HOBJIEHO, YTO I'PyNIly A II0 CTOUMOCTU pean30BaH-
HbIX JIC cocTaBuIn 776 TOPrOBHIX HANMEHOBAHUH, a
10 KOJIMYECTBY OTIIYIIEHHBIX YIIAKOBOK — 418 TOpToO-
BBIX HAIMEHOBAHMUIH, /10151 KOTOPBIX COCTAaBUJIA COOT-
BETCTBEHHO 69.97 u 70.35 %. I'pynmy B cocraBuiu
1 014 u 839 TOPrOBHIX HAMMEHOBAHUU C JOJIAMHU
20.02 1 19.02 % COOTBETCTBEHHO, B rpymiie C — 1913
U 2 446 TOPTOBBIX HANMEHOBAHUH ITpernapaToB COOT-
BETCTBEHHO (710J11 10.01 1 10.63 % COOTBETCTBEHHO).

[Ipumenenue aByxdaxkropHoro Aq, Bq, Cq — Ap,
Bp, Cp ananusa accoprumenTa JIII no3Bosser pas-
paboraTth MpeIOKEeHNS 110 €r0 ONTHMU3AINH JJIsS
OCYIIIECTBJIEHUSI PO3SHUYHOU TOpPropiu yepe3 OAIL.
ComocraByieHHEe pe3yJIbTaTOB JBYX(MaKTOpHOro Aq,
Bq, Cq — Ap, Bp, Cp ananusa nossosuio nuddepen-
IMPOBaTh aHAJIU3UpyeMble TOPTOBble HalMeHOBa-
HHA HA 9 TPYHII U IIOCTPOUTH KOHCOJIUTUPOBAHHYIO
Marpuiy (Tabir. 5).

Beizesiensl Tpu npuoputeTHble rpynnbsl JIIT.
CaMbpIMH HKOHOMHYECKH BBITOAHBIMH SBJISIOTCA
JIII, BXozAIIWe B IIEPBYIO NPUOPUTETHYIO TPYIITY
(398), KOTOpast UMeET BHICOKHE ITOKA3aTEJH 110 CTO-
UMOCTU peayn30BaHHBIX JIII U OTIyIIEHHBIX YIIAKO-
BOK, HO 7107151 JITI 5T0# rpymmibl HeGoIbIasa — 10.75 %.
Bo BTOpYI0 IPUOPUTETHYIO T'PYIIILY BOILIO 687 TOp-
rOBBIX HAaWMeEHOBaHHWU. ['pynma xapakTepusyercs
cpenHuMU nokasaressiMu. Ha gostro JIIT 2-4 rpynnet
npuxonutcs 18.55 %. TpeTbs IpuopuTeTHAS TPyIIIa
XapakTepu3yeTcs HU3KUMU MOKA3aTeIsIMU CTOMMO-
cTU peann30BaHHBIX JIII 1 OTIyIIIeHHBIX YIIAKOBOK,
B rpymy BxogaT 2648 TH. Mo JITI 3-# rpynmbr —
70.70 %. Ilo pesysbTaTaM HCCIE0OBAHUs ObLT pas-

JIII - nexapcTBeHHbIN NpenapaT; TH - ToproBoe HaMMeHOBaHUe.

proportion of drugs of the 3rd group is 70.70%.
According to the results of the study, the optimal
range of drugs for MOSs was developed, as well as
the distribution of medicines sold via MOSs in 2022
was carried out according to a cost range: cost less
than 50 rubles; from 51 to 100 rubles; from 101 to
300 rubles; from 301 to 500 rubles; from 501 to
700 rubles; from 701 to 1000 rubles; cost more than
1001 rubles (Table 6).

As follows from Table 6, the proportion of drugs
having cost less than 50 rubles is 18.33% in the range
of sold drugs. The largest proportion falls on drugs of
the following groups: from 51 to 100 rubles (20.05%)
and from 101 to 300 rubles (38.13%). Expensive
drugs (costing more than 1001 rubles) were absent
in MOSs.

At the final stage of the study, a survey was con-
ducted to correct the level of knowledge and skills, to
draw up a training program for primary care workers
involved in the retail trade of medicines via MOSs. It
was found that the age and gender composition of
primary care workers of MOSs is characterized by a
predominance of women (97%) aged 31 to 65 years
(40.1%). According to the total length of service,
62.6% of primary care workers have been working
from 26 to 30 years, and 48.6% of respondents have
been in their position for more than 20 years. All
respondents had secondary vocational education in
the specialty “General Medicine,” a valid certificate
(certificate of accreditation), however, only 25% of
respondents had additional vocational education in
retail trade of medicines, and only 6% of primary
care workers had a qualification grade. It was found
that 49% of respondents are registered on the web
portal of continuing medical education, participate
in additional professional training. Only 20.7% of
respondents indicated that they have enough know-
ledge and skills. Primary care workers of MOSs expe-

64

Journal homepage: http://jsms.ngmu.ru



Dzhuparov A.S. et al. / Journal of Siberian Medical Sciences Vol. 7, No. 3 (2023)

Ta6una 5. Matpuna gByxdakropnoro Aq, Bg, Cq - Ap, Bp, Cp aHasiu3a no cyMMe peanuzoBaHHbIX JIIT M 0THyleHHBIX
ynakoBok JIII u3 penpamepcko-akyuepckux myHkroB HCO B 2022 1.
Table 5. The matrix of the two-factor Aq, Bq, Cq - Ap, Bp, Cp analysis on the amount of sold drugs and dispensed drug
packages via medical and obstetric stations of the NR in 2022

IIppopuTeTHas KoimuecTso CymMmMa pea/iM30BaH- KosinyecTBO

rpynna JIIT KaTeropus TH HbIx JIIT (py6.) % ynakoBok JIIT %

Priority group Category N Amount of sold 0 Number of dispensed ”°

umber of TN

of drugs drugs (rubles) drug packages

IlepBas AqAp 321 3656876.5 41.66 66916 60.45

First AqBp 77 152 865.0 1.74 8526 7.70
UTtoro no rpynne 398 3809 741.5 43.40 75442 68.15
Total for the
group

Bropas AqCp 20 13 041.0 0.15 2023 1.83

Second BqAp 329 1964 592.0 2238 9335 8.43
BgBp 338 618 094.0 7.04 8777 7.93
Hroro no rpynne 687 2595727.0 29.57 20135 18.19
Total for the
group

TpeTbs BqCp 172 109 416.5 1.25 4044 3.65

Third CqgAp 156 520 730.0 593 1099 0.99
CqBp 599 986 628.0 11.24 3625 3.27
CqCp 1721 756 249.0 8.61 6359 5.74
Wrtoro no rpynne 2648 23730235 27.03 15127 13.65
Total for the
group

Bcero 3733 8778 492.0 100.00 110704 100.00

Total

[IpumMmeuvyaHnmue.

N o te. TN-trade name.

paboran ontuMasnbHbIN accoptuMeHT JIIT s GAIL.
B mporiecce ucciiejoBaHus NIPOBEJIEHO paciipesiesie-
Hue peanns3oBaHHbIX JIC uepe3 DAII B 2022 1. 110
[IEHOBOMY JIMAaIla30Hy: CTOUMOCTBIO MeHee 50 py0-
JIeH; OT 51 10 100 py0JIel; OT 101 710 300 pybJIe; ot
301 710 500 py6Jieli; oT 501 710 700 pybJieit; oT 701 ;10
1000 pybseld; CTOMMOCTBIO Oojiee 1001 pyb6Is
(Tabi. 6).

JIIT - nexapcTBeHHbIN NpenapaT; TH - ToproBoe HauMeHOBaHUe.

rience the greatest difficulties in the prescription,
accounting, storage of medicines, medical devices
and other goods of pharmacy range (57.8%).

CONCLUSION

As aresult of the study, 6 groups of municipal dis-
tricts were identified according to the geographic
availability of retail trade entities for the subsequent

Ta6mua 6. PacnpeiesieHre peasin30BaHHBIX U3 Qesb/lIepCKO-aKyLIEPCKUX TyHKTOB JIEKapCTBEHHbIX NTpenapaToB (Bcero

3703 HauMeHOBaHMUs) 110 LIeHOBOMY Anana3ony B 2022 .

Table 6. The distribution of medicines sold via medical and obstetric stations (a total of 3703 trade names) by the price range

in 2022

IleHoBoO# Anana3oH, py6. / Cost range, rubles KosmdectBo TH / Number of trade names %
<50 679 18.33
51-100 742 20.05
101-300 1412 38.13
301-500 543 14.67
501-700 208 5.62
701-1000 84 2.26
1001 35 0.94
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Kak cienyer us tabi1. 6, 10JIs IpenapaToB CTOU-
MOCTBIO MeHee 50 py0. cocraiisier 18.33 % B accop-
TuMeHTe peasin30BaHHbIX JITI. Camast 6obIIas 107151
MIPUXOAUTCS HA TIPEraparhl [eHOBbIX TPYII: CTOU-
MOCTBIO OT 51 710 100 py6. (20.05 %) ¥ CTOUMOCTHIO
0T 101 710 300 pyb6. (38.13 %). Toporocrosiiiue mpe-
mapaTsl (cTouMocThio 60s1ee 1001 py6.) OTCYTCTBO-
Basiu B OAII.

Ha 3axkIi0uuTesIbHOM 3Tane UCCIIeIOBAHUSA I
KOPPEKIINY YPOBHS 3HAHUN Y YMEHUH, COCTaBJIEHUS
MIPOTpaMMbI 00y4YeHHUS (EJIHIIIEPOB, OCYIIECTBIIAIO-
UX po3HUYHYI0 Toprosito JIIT uepes ®AII, mposo-
IIMJIOCh aHKeTHpOBaHMe. B pesynbrate 06paboTKu
aHKET YCTaHOBJIEHO, UTO BO3PACTHO-IIOJIOBOH COCTaB
denpamepo OAIl xapakrepusyercs mpeobiaza-
HHEM >KeHIMUH (97 %) B Bo3pacTe OT 31 roja 10
65 JseT (40.1 %). ITo obmemy craxxy paboThl 62.6 %
denpaiepoB TpyAsATCA OT 26 10 30 JIEeT, 0 3aHUMa-
€MOU JIOJIKHOCTHU CBBIIIIE 20 JIeT — 48.6 % ompoliies-
HbIX. Bce pecnioHIeHThI HMesH cpeHee Tpodeccuo-
HaJIbHOE 00pa30BaHue IO crienuaabHocTu «Jleueb-
HOE JIEJI0», IEUCTBYIONTUY cepTudUKaT (CBUIETEh-
CcTBO 00 aKKpeJIHUTAIlUH), BMECTE C TEM JIOIOJIHHU-
TeJbHOEe TpodeccuoHaTbHOEe 00pa3oBaHue B YaCTH
po3uuYHOU Toproiin JIIT umeroT Bcero 25 % pecrnoH-
JIEHTOB, a KBATU(PUKAIIMOHHYIO KAaTETOPUIO UMEIOT
Bcero 6 % enpaiiepoB. YCTaHOBIEHO, YTO 49 %
OIIPOIIEHHBIX 3apPETHUCTPUPOBAHBI Ha IOpTase
HENPEPHIBHOTO METUIMHCKOTO O0pa3oBaHMWA, yda-
CTBYIOT B JIONIOJHUTEJIHHOM MPOQeCcCHOHATIBHOM
obpazoBanuu. TosBKO 20.7 % OIPOIIEHHBIX YKa-
3aJIH, YTO UM BIIOJIHE JIOCTATOYHO UMEIOIITUXCSA Y HUX
3HaHUH u ymeHui. Qenpameps! PAIT UCTIBITEIBAIOT
HaubOJIbIIIVIE 3aTPYAHEHUS B IOPAIKE Ha3HAUEHNUS,

CIITNCOK JINUTEPATYPBI

1. boeBB.C.,YmaxosaJI.B. [leaTe1bHOCTD GeIBAIIEPCKO-
aKyIIepcKuX IyHKTOB // IIpobiemMbl COIMAIBHON
TUTHEHBI, 3/IDABOOXPAHEHUS] U UCTOPUU MEAUIUHBI.
2012;3:41-44.

2. boraues A.W., Ilomyxuna M.T., CtynennukoBa H.C.
ObGecrie4yeHHOCTh YCIyTaMu 3APaBOOXPAHEHUS CeJlb-
ckux ckuresied llentpanpHoit Poccum // Hanwmo-
HaJIbHblE WHTEPEChl: MPUOPUTETH U 6Ee30MacHOCTb.
2016;12(7(340)):166-177.

3. bamaxonona E.I'. Metoauueckue OAXOAbI K OMITUMMU-
3alMU JIEKAPCTBEHHOTO 00eCIIeUeHUs KUTEJIEH CeJlb-
CKHX HACEeJIEHHBIX IyHKTOB: aBTOped. AWC. ... KaHJI.
¢apmanesT. Hayk. [Iepmb, 2012. 23 c.

4. bypmanrtoBa U.B. Meroguueckue MmoaXoAbl K COBEp-
IIEHCTBOBAHUIO CUCTEMBI JIEKAPCTBEHHOTO obecrieue-
HUS HaceJIeHUs Ha YPOBHE IEPBUYHOTO 3BEHA 3/[PaBO-
OXpaHeHWUs: aBToped. AuC. ... KaHZ. (papMaIeBT. HayK.
M., 2013. 25 c.

5. posgpenxkas O.A., TaBpuinna H.U., Tanan B.B. OGe-
CIleYeHue JIOCTYIHOCTU JIEKAPCTBEHHOW ITOMOIIU

formation of individual development trajectories.
The analysis of the realized range of drugs allowed us
to develop proposals for its optimization for the
implementation of retail trade via MOSs. The results
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yueTa, xpaneHus JII1, METUTIIMHCKUX U3/I€JTHH U IPY-
THUX TOBApOB alITEYHOT0 accopTuMenTa (57.8 %).

SAK/IIOUEHUWE

B pesysipTaTe uccie0BaHuA BbIEJIEHO 6 TPy
MYHUIIUTIUTBHBIX PalflOHOB IO TEPPUTOPUATIBHOU
JIOCTYITHOCTU CyOBEKTOB PO3HUYHOHN TOPTOBJIU JJISA
nocsaeaymomero GoOpMHUPOBaHUA WHAUBUAYAJIBHBIX
TPAeKTOPUU pa3BUTHA. AHAINU3 Pean30BAHHOTO
accoprumenta JIII mo3Bosmt pa3paboTaTs Mpeasio-
JKEeHUA II0 ero ONTHUMU3ALUM /I OCYyIlecTBIeHUA
po3Hu4HON Toproeau uepe3 @AII. Pesynbrarsl
aHKeTUPOBaHUA (eJIbAIIEPOB MOKA3aIH, YTO TPeDy-
eTcsl pa3paboTKa JIONOJIHUTEIBHBIX ITporpaMM 00y-
YeHUs 10 PO3HUYHOU ToprosJe JIII, mpuHaTus o6o-
CHOBAHHBIX YIIPABJIEHUYECKUX PEIIEHUN 110 ONITHUMU-
3allM¥ PO3HUYHOH TOPTOBJIH.

KoH@uuKkT HHTEPECOB. ABTOPHI 3agBJISIOT 00
OTCYTCTBUU KOH(JINKTA HHTEPECOB.
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310poBbe MOAPOCTKOB HoBOCHOUPCKO 00JIaCTH B IEPUOJ,
IMMaHAEMHIHU HOBOM KOPOHABUPYCHOMN HH(PEKIITNH

E.T'. Koumopuna', T.1O. Anoxuna', E.I'. [lIsezos?, B.B. 3enenckada’, A.B. JIuxaHos,
M.A. KoBapenko', H.I'. TumuHckas*

@I'6OY BO «Hosocubupckuiil 2ocyoapcmeeHHbiil meduyuHckuil yHusepcumem» Munaopasa Poccuu, Hosocubupck, Poccus
2[Jenmp 80eHHO-8paveOHOLL dKCnepmMu3bl 80eHHO20 komuccapuama Hosocubupcxoit o6aacmu, Hogocubupck, Poccust

AHHOTAIIHUA

B BegeHue . Ilangemus HOBOH kopoHaBUpycHOH nHMekuu (COVID-19) orpaHudiia paboTy IUIAHOBBIX MEIUIIH-
CKUX MPOPUIAKTUYECKUX TPOTPAMM U B COBOKYITHOCTH C MTOCJIEICTBUSAMH IIepEHECEHHOTO 3a060J1eBaHuUs, JIOKayHa OKa-
3aj1a HETATUBHOE BJIMSIHUE HA TICUXOCOMATHYECKHH CTaTyC HACeTIeHHUS.

Il enp. AHWIN3 AUHAMUKH COCTOSHMS 370POBBSI IOAPOCTKOB HoBocubupckodl o6sacTé B IepHOJ, MaHAEMUU
COVID-19, onpeiessIIoux OIuKaiIIi pe3eps 001ecTBa.

MaTtTepuaab H ME€ETOJ bl . AHUIN3UPOBAINCHJAHHBIE O 3200JIEBAEMOCTH, THBAIMTHOCTH ITIOJIPOCTKOB 15—17 JIET
B HoBocHOGHpCKOT 0671aCTH, IIOKa3aTe M 37I0POBbSI IOHOIIIEH 110 pe3y/IbTaTaM MeZMIIMHCKIX OCBH/IETEIbCTBOBAHIH PETHOHAITb-
HOTO BOEHHOTO KoMHccapuara B nepuoj nangemun COVID-19 (2020—2022 rT.). TeHIEHIIUH IPOIIECCOB PETUCTPUPOBAIHCH
MyTeM rpadpUUecKoro aHaIN3a THarpaMM, MOIETMPOBAHIS TPEH/IOB, pacyeTa TEMIIOB ITPUPOCTA U UX PAHKHUPOBAHUS.
PesyunbpTartsb . KoKkoHUaHHIO 2022 I. CXOKH€e TEHEHIINH 110 3200J1eBa€MOCTH U MHBAJIUAHOCTU B BUJE 3HAUH-
MOTO ITOJIOKUTETHHOTO TEMITA IIPUPOCTA OBLIN 3aOUKCHPOBAHBI 110 ICUXUIECKIM PACCTPOHCTBAM B PACCTPOMCTBAM ITOBE-
JieHus1, 3a00J1IeBAaHUAM HEPBHOH CUCTEMBI. B COCTOSTHUY 3/T0pOBBS IOHOIIIEH TPU3BIBHOTO BO3pacTa Hanbosiee HeraTUBHAs
JIMHAMUKA ObLIa OTMEeYeHa O ICUXUIECKHIM PACCTPOMCTBAM U PacCTPOUCTBAM MOBe/IEHNUs, 3a00IeBAHUAM OPTaHOB JIbIXa-
HUS, SHOKPUHHOU CHCTEMBI, PACCTPOICTBAM MUTAHUsA, HAPYIIEHUsIM oOMeHa BelecTB. I[locsie/THIEe YacTO YIIyCKAIUCh B
X0/ie MPOPUIAKTUIECKUX OCMOTPOB U BIIEPBbIE IMATHOCTUPOBATINCH B BOEHKOMATE, UX TUIIOJIHATHOCTUKE CIIOCOOCTBOBAIA
ycyryOuBIIascsa B IEPUOJ, TAHJIEMUHU 3arPy>KeHHOCTh aMOyIaTOPHO-TIOJINKIMHIYECKOH NeIuaTpUIecKOH CITy>KOBI.
3aKJ0UYeHUe. 3apETUCTPUPOBAHHBIE B IIEPUO/] ITAHJIEMUU TPEBOKHBIE TEH/IEHIINH COCTOSIHUA 30POBbS O]~
poctkoB HOBOCHOMPCKOI 00JIACTH CBUZETEIBCTBYIOT O HEOOXOJMMOCTH BHEAPEHHUS B IPAKTHUYECKOE 3/IpAaBOOXPAHEHUE
MEXKAUCIUILIMHAPHBIX aJITOPUTMOB PAHHEH INaTHOCTHKU ITOCIIE/ICTBUH [TEPEeHEeCEHHOTO 3a00JIeBAHI U JIOKAAYHA, BKJIIO-
YAIOIIUX HE TOJIBKO METUIIMHCKIE, HO U COIUAJIbHBIE, TIe/TaTOTHUECKUE aCTIEKTHI.

Knmoueswnle croea: noipocTky, 310poBbe, COVID-19, 3a60s1eBaeMOCTh, UHBAJIU/HOCTD.

Oo0pazen mutupoBanusna: Kouamopuna E.I'., AHoxuna T.10., IlIsegos E.T., 3enenckas B.B., JIuxanos A.B., Ko-
BapeHko M.A., TumuHckasa H.I'. 3mopoBre noapocTkoB HOBOCHOUPCKOI 061aCTH B IIEPUOJ, TAHAEMUN HOBOX KOPOHABH-
pycHoit uadexknuu // Journal of Siberian Medical Sciences. 2023;7(3):68-82. DOI: 10.31549/2542-1174-2023-7-3-68-82

Health of adolescents in the Novosibirsk region
during the pandemic of a novel coronavirus infection

E.G. Kondyurina?, T.Yu. Anokhina?, E.G. Shvedov?, V.V. Zelenskaya!, A.V. Likhanov?,
M.A. Kovarenko!, N.G. Timinskaya!
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ABSTRACT

Introduction. Thepandemic of a novel coronavirus infection (COVID-19) has limited the work of planned medi-
cal preventive programs and, together with the consequences of the illness, the lockdown has had a negative impact on the
psychosomatic status of the population.
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A im . Analysis of the dynamics of the adolescent health in the Novosibirsk region during the COVID-19 pandemic which
determine the immediate reserve of society.

Materials and methods. Thedataon the incidence and disability of adolescents aged 15—17 years in the
Novosibirsk region, health indicators of young men based on the results of medical examinations at the Regional Conscrip-
tion Center during the COVID-19 pandemic (2020—2022) were analyzed. Process trends were recorded by graphical anal-
ysis of diagrams, trend modeling, calculation of growth rates and their ranking.

Results. Bytheendof 2022, similar trends in the incidence and disability in the form of a significant positive growth
rate were found for mental and behavioral disorders, diseases of the nervous system. In the health condition of young men
of conscription age, the most negative dynamics was revealed for mental and behavioral disorders, diseases of the respira-
tory system, endocrine, nutritional and metabolic diseases. The latter were often overlooked during preventive examina-
tions and were first diagnosed at the Conscription Center; their underdiagnosis was facilitated by the workload of the out-
patient pediatric setting that worsened during the pandemic.

Conclusion. Thealarming trends in the health of adolescents in the Novosibirsk region during the pandemic indi-
cate the need to introduce interdisciplinary algorithms for early diagnosis of the consequences of the disease and lockdown
into the healthcare system, including both medical and sociopedagogical aspects.

Keywords: adolescents, health, COVID-19, incidence, disability.
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BBEJAEHUE

IToapoCTKOBBIN BO3PACT ABJIAETCSA KPUTUUECKUM
[IEPUO/IOM TI0 PAAY MPUYUH, BKIOYas OHOIorHye-
CKHe, TICUXOJIOTUYECKUEe U COIUAJIbHBIE TpaHcdop-
MaIi¥, HeCTaOMJIbHOCTh TOPMOHAILHOM, HEHPOTEeH-
HOW, BETETATUBHOU PETYJIAINHU, CTAHOBJIEHUE JIMY-
HOCTH, YSI3BUMOCTb K BO3/IEHCTBUIO TPUTTEPOB, aKCe-
nepanuio. PopmupoBanue xapakrepa, nuddepeHn-
[OUaus U YCJIOKHEHNE MEKJIMYHOCTHBIX OTHOIIIEe-
HUH TPUXOAATCS HA BpPeMs BO3POCIINX 00HEMOB
yueOHBIX HATPY30K C YBEJIMUYEHHUEM JIOJIU DJIEKTPOH-
Horo obydenus [1]. CoBokynmHOCTh (haKTOPOB 00y-
CJIOBJIIBAET BBICOKYIO PACIPOCTPAHEHHOCTHh (HYHK-
[IMOHAJIBHBIX PACCTPOMCTB, XpPOHUUYECKHX 3a00s1eBa-
HUH, HAPYIIEHUH IICUXUYECKOTO 3JI0POBBsI CPEIH
TTOZIPOCTKOB [2].

BcemmupHass opraHuzanus — 37paBOOXPAHEHUS
(BO3) ompezenseT Bo3pacT MOJIPOCTKA KaK MEPUOT
OT 10 J10 19 JieT. B Poccutiickoit ®enepanyi IpuHATO
JleJIeHne Ha MJTainuX (10—14 JIeT) ¥ crapmux (15—17
Jger) mnonpoctkoB [1, 3]. ExmHas nepuommsanus
SIBJISIETCS BAXKHOU JIJIs1 CpPaBHEHU 3a0601€BA€MOCTH,
WHBAJIUAHOCTY, IUIAHUPOBAHUA W TPOQPUIAKTUKHI
[1]. HeobxomumocTh NEPCOHUMDUIHPOBAHHOTO
MYJIBTUTUCITUIUIMHAPHOTO TOAX0/Ia C YIEeTOM MHO-
TOYUCIEHHBIX KPUTHYECKUX i1 (GOPMUPOBAHUSI
3710pOBbsI OCOOEHHOCTEN OIIpeJiesisieT 1eyiecoobpas-
HOCTb BBIZIEJIEHUsI TOAPOCTKOBOM MEIUIIUHBI B
OT/IEJIbHYIO CIEIUAIBHOCTD.

[TogpocTKM  penpe3eHTUPYIOT  OJIMKANIITHN
PeNpOyKTUBHBINA, TPYIOBOM, OOOPOHHBIN, WHTEJI-

INTRODUCTION

Adolescence is a critical period for a number of
reasons, including biological, psychological changes
in the body, and the restructuring of social activity,
instability of hormonal, neurogenic, autonomic reg-
ulation, personality development, vulnerability to
triggers and acceleration. Character formation, dif-
ferentiation and complication of interpersonal rela-
tionships occur at a time of increased work loads
with a growth of e-learning proportion [1]. A combi-
nation of factors determines the high prevalence of
functional disorders, chronic diseases and mental
disorders among adolescents [2].

The World Health Organization (WHO) defines
age of adolescence as period from 10 to 19 years. In
the Russian Federation, the division into younger
(10—14 years old) and older (15—17 years old) adoles-
cents is used [1, 3]. A unified periodization is impor-
tant for comparing morbidity, disability, planning
and prevention [1]. The need for a personalized mul-
tidisciplinary approach taking into account numer-
ous features that are critical for the formation of
health, determines the expediency of assignment of
adolescent medicine into a individual field.

Adolescents represent the immediate reproduc-
tive, labor, defense, intellectual, economic, social,
political, cultural reserve of the society [2]. Current
trends in their health status are characterized by an
increase in morbidity, disability, the prevalence of
mental disorders, and addictive behavior (consump-
tion of tobacco, nicotine-containing products, alco-
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JIEKTyaJIbHBIA,  SKOHOMUYECKUH,  COI[UATbHBIN,
MTOJTUTUYECKUH, KyJIBTYPHBIA pe3epB obiiecTBa [2].
CoBpeMeHHbIe TEHJEHIIUNA COCTOSHUS UX 3/I0POBBS
XapaKTEePU3YIOTCS POCTOM 3a60JIeBA€MOCTH, WHBa-
JIUHOCTH, PACIPOCTPAHEHHOCTH  IICUXHUUYECKOU
MMaTOJIOTHH, a/I/TUKTUBHOTO MoBeeHus (ymnorpebsie-
HUe Tabaka, HHUKOTUHCOZEPIKAIIEH IPOIYKIIUH,
aJIKOTOJIsI, HapPKOTHUKOB, ICHXOTPOITHBIX BEIIECTB)
[2, 4]. B 2016 T. B MUpe TSIKeI0€e BIU30UUECKOe
ynoTpebJieHre aJIKOTOoJIsI BCTPEYaIoch y 13.6 % moj-
POCTKOB B BO3pacTe 15—19 JIET, MPEACTABJIsIsA HaU-
OOJIBIILYIO YTPO3Y JJIA MAJILYHUKOB U IoHOMIEeH [3]. ITo
pesyapTaTaM MAacCOBOTO BCEPOCCHICKOIO OIIpoca
(Bcepoccutickuii eHTp HU3ydYeHHUsT OOIIECTBEHHOTO
MHEHUS, 2014—2017 IT.) PeryJspHO (1 pa3 B HEJIEJII0
U Yallle) aJIKOToJIb YIOTPeO/IsITH 19 % MOJPOCTKOB,
HavaJa0 KypeHus B 54 % ciaydaeB IMPUXOIUIOCH HA
IepHoJT OT 15 0 20 JIET, MEPBYI0 CUTApeTy B BO3-
pacre J10 14 JIET BEIKYPHJIIH 26 % OIPOIIEHHbIX [4, 5].

[TangeMuss HOBOM KOPOHABUPYCHON HHQEKITUN
(COVID-19) noBiusizia Ha Bce cPephl AeATeTbHOCTH,
orpaHuYmIa paboTy CHCTEMbI 37[paBOOXPAHEHMUS, €€
IUTAHOBBIX MPO(HUIAKTUUECKUX IporpaMm (3a cuer
repepacnpesieJIeHus] CHJI U CPeCTB Ha OOprOy ¢
OCTPBIMU U JKU3HEYTPOKAIOIIUMHU COCTOSHUAMU),
OKa3aB B COBOKYITHOCTH C IIOCJIEJICTBUSIMU IIepeHe-
CEeHHOTo 3a00JIeBaHUs U JIOK/JayHA HETATUBHOE BO3-
JIefiCTBHE Ha IICUXOCOMATHYECKOE 37I0POBhE HacesIe-
HusA [6]. Bo3pacTHble 0COOEHHOCTH HACTOHIUCH HA
BO3HHUKIIIHE B XO7I€ MAHAEMHUHU TPOOJIEMBI, TTOATOMY
aKTyaJIbHBIM SIBJISIETCS aHAJINU3 JUHAMHUKHA COCTOS-
HUA QUBUUECKOTO U MCUXUYECKOTO 3I0POBbSI MOJ-
poctkoB B mepuoy; COVID-19, onpeiesisitomux 01u-
JKaWIIUH pe3epB 00IIecTBa.

IIEJIb NCCJIEJOBAHU A

AHanu3 AWHAMUKH COCTOSIHHUS 37[0POBbS IIOJI-
poctkoB HoBocubGupcKo# 06J1acTH B IEPUOJ, TAH/IEe-
muu COVID-19.

MATEPUAJIBI 1 METO/IbI

Ha ocHoBaHuUM MaHHBIX OMUIUAIBHONU CTaTH-
CTHKHU BBIIIOJIHEH aHAIN3 3a00JIeBAEMOCTH, WHBa-
JIMTHOCTH TIOJIPOCTKOB 15—17 jieT B HoBocubupckoi
obractu (bopma NO 12 «CBenenus o uncie 3a60Je-
BaHUH, 3aperUCTPUPOBAHHBIX Y AI[HEHTOB, IIPOKU-
BAIOIINX B palioHEe OOCIY>KMBAHUSI METUIIMHCKOM
opranmzanun»; ¢dopma N2 19 «CBefieHHUs O /IETAX-
WHBJINJIAX»), TIPOBEJIEHA OIIEHKA OCHOBHBIX ITOKa-
3areJiedl 37J0pOBbsA IOHOIIEN 10 pe3yjabTaTaM MeIU-
OUHCKUX OCBU/ETEIbCTBOBAHUHN PETHOHAJIBHOTO
BOEHHOTO KOMHCcapuara B II€pHOJ IaHJeMUH
COVID-19 (2020—2022 rT.). TeHeHIINU TPOIIECCOB
OTIPEJIEJISUTICH IyTeM rpadIecKoro aHajam3a Jua-

hol, drugs, and psychotropic substances) [2, 4]. In
2016, episodic alcohol abuse occurred in 13.6% of
adolescents aged 15—19 years worldwide, being the
greatest threat to adolescents and young men [3].
According to the results of an all-Russian survey
(Russian Public Opinion Research Center, 2014—
2017), 19% of adolescents regularly (once a week or
more) consumed alcohol; in 54% of cases age at
smoking onset was 15—20 years; 26% of respondents
started smoking under the age of 14 [4, 5].

The pandemic of a novel coronavirus infection
(COVID-19) has affected all areas of activity, limited
the work of the healthcare system, its planned pre-
ventive programs (due to the redistribution of forces
and funds to fight against acute and life-threatening
conditions), having together with the consequences
of the disease and the lockdown had a negative
impact on the psychosomatic health of the popula-
tion [6]. Age-related features have overlapped the
problems that have arisen during the pandemic, so it
is relevant to analyze the dynamics of the physical
and mental state of health of adolescents during the
COVID-19 period which determine immediate
reserve of society.

AIM OF THE RESEARCH

Analysis of the dynamics of the health status of
adolescents in the Novosibirsk region during the
COVID-19 pandemic.

MATERIALS AND METHODS

Based on official statistics, an analysis of the inci-
dence and disability of adolescents aged 15—17 years
in the Novosibirsk region was performed (form
No. 12 “Information on the number of diseases regis-
tered in patients living in the service area of a medi-
cal facility”; form No. 19 “Information about children
with disabilities”). The main indicators of the health
of young men were assessed based on the results of
medical examinations at the Regional Conscription
Center during the COVID-19 pandemic (2020-
2022). Process trends were determined by graphical
analysis of diagrams, trend modeling, calculation of
growth rates and their ranking.

RESULTS

Migration attractiveness of the region, including
for residents of neighboring countries, has led to an
annual increase in the child population, despite the
decline in the birth rate. In 2022, the number of chil-
dren in the Novosibirsk region exceeded the figure
for 2015 by 14.3% and amounted to 592 326, includ-
ing 82 160 adolescents aged 15—17 years. In the age
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rpaMM, MOJEJIUPOBAHUA TPEHI0B, pacyeTa TeMIIOB
IIpUpocCTa U UX PaHKUPOBaHUA.

PE3YJ/IBTATBI 1 OBCYKAEHUE

MurpanvoHHasi TPUBJIEKATETFHOCTh PETHOHA, B
TOM YHCJIE JIUIS JKUTeJIed cTpaH OJvskHero 3apybe-
JKbsl, 00YCJIOBWJIA €XKETOJHBIH IPHUPOCT JETCKOTO
HaceJIeHUsI, HECMOTPS Ha CHIKEHUE POXKIAEMOCTH.
B 2022 r. yncienHocts Aetedt B HoBocubupckoin
o6J1acTu MpeBbICUIIA Ha 14.3 % MOKa3aTesib 2015 T. U
cocTtaBuia 592 326 uesl., cpeau Hux 82 160 MopoCT-
KOB 15—17 JieT. B BO3pacTHOI CTPYKTYpe UX y/€Ib-
HBII Bec ObLT paBeH 13.9 % U COMOCTaBUM C IIOKa3a-
Teamu 2020 (13.9 %), 2021 (14.0 %) rT.

Obm1as 3a6071€Ba€MOCTh IIOAPOCTKOB B PETHOHE K
2022 T. IoCTUT/Ia 2057.7 Ha 1000 JIETCKOTO HaceJe-
HUSI, YTO BBIIIE AHAJOTUYHBIX [TOKA3aTeseld 2020 U
2021 IT. — 2022.9 u 1988.3 COOTBETCTBEHHO.
C SBHBIM TNPEUMYIIECTBOM JIUAUPOBATH OOJIE3HHU
OpraHOB JBIXaHUs, BCTPEYAEMOCTh KOTOPBIX ObLIa
HauWBBICIIEH B 2020 T. U3-3a CyNIECTBEHHO BO3POC-
IIero Yrcsa o6paleHui Mo MOBOY OCTPhIX PECITU-
paTtopHbIX WHGEKNHUH JII000H CTEIeHH TIKECTH
BBUJIy OOECIIOKOEHHOCTH PpOAUTENIEH BO3MOXKHO-
cThio 3apaskenus COVID-19 (tabs1. 1). 3a cuer yarie
JIUaTHOCTUPOBABIIIENCS MHUOIUU BTOPOE MECTO
3aHMMaId OOJIE3HHM TJla3a M €ro IPUAATOYHOIO
ammapara, OTPa3UuB MOCJIECTBUS 6€CKOHTPOJILHOTO
IIOJTb30BAHUSA TOAPOCTKAMH TJPKETAMHU, JIJIUTEITb-
HOT'O Mpe6hIBAaHUA Y MOHUTOPA KaK IIPH IIOATOTOBKE
K ¢opMaM ToCy/IapCTBEHHON HUTOTOBOI aTTECTAIIH
[0 MpOoTpaMMaM OCHOBHOTO U CPeIHEro oOIIero
00pa3oBaHUs, TaK U IMPHU JUCTAHIMOHHOU (popme
obyueHus Bo BpeMmsa maniemuu [7, 8]. TpaBwmsl,
OTpaBJIEHUsT W HEKOTOpble [pPYTHe BO3JEUCTBUSI
BHEIIHUX [PUYUH HAXOAWINCh HA TPEThEH IMMO3HU-
nuu. CHIKeHHe WX YIeJIbHOTO Beca OTHOCUTEILHO
CpeHETO 3a MEPUOJ, 2020—2022 IT. ObLIO 3aPUKCH-
POBaHO B 2021 I. ¥ CBUETEIHCTBOBAJIO, BEPOSITHO, O
COTIPSIKEHHON € KapaHTUHHBIMU MepPOIPHUATHAME
podWIAKTHKE ITOAPOCTKOBOTO TPABMATU3Ma, II0JI-
Hasi OTMEHAa KOTOPBIX IIPHUBEIA K CTa0HUIHU3aINH
ImoKasaresis Ha OTMETKe 2020 T. K OKOHYaHHIO
2022 T. Cpe/iu MTOIPOCTKOB OBLIIO 3aPETUCTPUPOBAHO
cokpaineHue 3abojieBaeMocTH 10 O0JIe3HSAM Opra-
HOB NHIEeBapeHUsI, MOUEI0JI0BOM, KOCTHO-MBIIIIEY-
HOU CUCTEM.

[Icuxuyeckue pacCTPOKMCTBA K PACCTPOUCTBA
MOBeZIEHUsI, JJINTEJIbHOE BpeMsA 3aMbIKaBIIIHE
«BOJIBIIYI0 BOCBMEPKY» ITOAPOCTKOBOM 3abo0sieBae-
MOCTH, Ha IPOTSKEHUHU OCIEAHUX TPEX JIET Hax0-
JIAJIUCh Ha CEAbMOM CTPOKE U HUMEJIM TPEBOXKHYIO
TEHJIEHIINIO K YBEJINYEHUIO, TIOKA3aB HAWBBICIITUI
TEMII IPUPOCTAa OTHOCHUTEJIHLHO CPEIHEro I0Ka3a-

structure, their proportion was equal to 13.9% and
was comparable with the indicators of 2020 (13.9%),
2021 (14.0%)

The overall incidence of adolescents in the region
by 2022 reached 2057.7 per 1000 children which is
higher than the same indicators in 2020 and 2021 —
2022.9 and 1988.3, respectively. Respiratory dis-
eases were in the lead with a clear advantage. The
incidence of respiratory diseases was the highest in
2020 due to a significantly increased number of vis-
its for acute respiratory infections of any severity
caused by parents’ concern about the possibility of
SARS-CoV-2 contamination (Table 1). Due to more
frequently diagnosed myopia, diseases of the eye and
its adnexa occupied the second place, reflecting the
consequences of uncontrolled use of gadgets by teen-
agers, prolonged stay at the display monitor, both in
preparation for the final state certification in pro-
grams of basic and secondary education, and in dis-
tance learning during the pandemic [7, 8]. Injury,
poisoning and certain other consequences of exter-
nal causes were in third position. A decrease in their
proportion compared to the average rate for 2020-
2022 was recorded in 2021 and probably testified to
the prevention of injury rate caused by quarantine
measures, the complete lift of which led to the stabi-
lization of the indicator at around 2020 level. By the
end of 2022, a decrease in the incidence of diseases
of the digestive system, genitourinary, and musculo-
skeletal systems was registered among adolescents.

Mental and behavioral disorders which for a long
time rounded out the “big eight” of adolescent mor-
bidity have been in the seventh place over the past
three years and have had an alarming upward trend,
showing the highest growth rate compared to the
average value of 2020—2022. The negative features
of distance learning contributed to the dominance of
destructive forms of psycho-emotional stress correc-
tion and together with the increased frequency of
addictions, the consequences of a novel coronavirus
infection led to deterioration in mental health of
adolescents [9]. In 2021, the Novosibirsk region was
one of 9 subjects of the Russian Federation in which
the rate of acute poisoning by smoking mixtures
(spice) among adolescents was higher than the
national average value of 6.3% [10].

It should be noted that only mental and beha-
vioral disorders, diseases of the nervous system had
a significant positive growth rate of the incidence by
the end of 2022 compared to the average value over
a three-year period, as well as the increased indica-
tors as compared to 2020.

Obesity is the most common endocrine disorder
in children. According to the state report “On the
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Ta6una 1. 3a6oseBaeMocTb noApocTkoB 15-17 et B HoBoCcHGUPCKOH 06,1aCTH 110 OCHOBHBIM KJlaccaM 6oJie3Heii B 2020-

2022 rr.
Table 1. Incidence among adolescents aged 15-17 years in the Novosibirsk region by main classes of diseases in 2020-2022
3a6osieBaemocThb Ha 1000 HaceseHUus IIpupoct
Morbidity per 1000 Growth
No. gj_lacc 60111631-.[;,‘.]7[ . CpepHas
L B e B 3a2020-2022 rr. 2020 2021 2022 Temn, % Panr
Average for Rate, % Rank
2020-2022
1  bBoJie3Hu OpraHoB JbIXaHUS 783.7 800.5 768.7 7819 -23 5
Diseases of the respiratory system
2 Bosie3Hnu r/1aza v ero npuilaToyHOro anmnapara 196.1 2034 1856 1994 -2.0 4
Diseases of the eye and adnexa
3 TpaBMbl, OTpaBJIeHUsl U HEKOTOPbIE Jipyrye 175.2 179.0 1675 179.1 0.1 3
BO3/leiCTBUS BHELIHUX NPUYUH
Injury, poisoning and certain other consequences
of external causes
4 BoJie3HU KOCTHO-MBIIIEYHOH CUCTEMBI U COeJIU- 154.2 159.3 154.7 148.7 -6.7 7
HUTEJIbHOU TKaHU
Diseases of the musculoskeletal system and
connective tissue
5 BoJsie3aHu opraHoB nuieBapeHus 97.3 1044 945 92.9 -11.0 8
Diseases of the digestive system
6  Bosie3HU HEpBHOU CUCTEMBI 91.6 87.6 94.0 93.2 6.4 2
Diseases of the nervous system
7 [Tcuxruyeckue pacCTpoMCTBA U PaCCTPOUCTBA 84.9 82.2 82.7 89.7 9.1 1
NOBe/IeHUS
Mental and behavioral disorders
8  BoJsie3HU MO4enoJsI0BOH CUCTEMBI 68.8 69.3 70.4 66.7 -3.8 6

Diseases of the genitourinary system

[Ipu™Meduanue. [lonyXKupHbIM Bbl/ieJIeHbI 3HAY€HHS, IPEBBILIAIOLINE CPeJHIO 3a601eBaeMoCcThb 3a 2020-2022 rr.

Note

TeJIsA 32 IEPUOo] 2020—2022 IT. JleduriurapHble 0Co-
OeHHOCTH JUCTAHIIMOHHOTO dopMaTa OOyUeHUs
CII0COOCTBOBAIH IIPEBATMPOBAHUIO IECTPYKTUBHBIX
(bopM KOppEeKIHU MCUXOIMOIMOHAIBHOTO HAIpPS-
JKEHUS U B COBOKYIIHOCTH C BO3pOCIIEH YacTOTOH
aJTUKINH, TTOCJIEICTBUAMU IEPEHECEHHOU HOBOU
KOPOHABUPYCHON HWHMEKINH IPUBEIU K yXy/lle-
HUIO TICUXWYECKOTO B30POBbSI TOJPOCTKOB [9].
B 2021 r. HoBocubupckas 06J1acTh BXOAUIIA B YUCIIO
9 cyopekToB Poccuiickoit ®enepaiiuu, B KOTOPBIX
[I0Ka3aTeJIb OCTPHIX OTPABJIEHUHA KypPUTEIbHBIMU
cMecsMU (Spice) cpeJiu TOJIPOCTKOB ObLI BHIIIE CPE/I-
HEPOCCUIICKOro ypoBHS — 6.3 % [10].

CrnemyeT OTMETHUTh, UTO TOJIBKO IICHXUYECKHE
paccTpo¥icTBa U paccTPOMCTBA MOBeeHUs, 3a601e-
BaHUs HEPBHOH CHUCTEMbl UMW K OKOHYAHHIO
2022 T. 3HAYUMBbIU TTOJI0KUTETBHBIN TEMIT TPUPOCTA
3a00J1€Ba€MOCTH OTHOCUTEJIBHO CPEJIHErO 3a TpeX-
JIETHUH TIEPHUOJ 3HAUEHUsI U BO3POCIIINE B CPaBHe-
HUH € 2020 T. IOKa3aTeTH.

OsKUpeHHe ABJISETCS CAaMbIM YaCThIM 3H/IOKPUH-
HBIM HapylieHueM y sieteil. CorsiacHo rocyZiapcTBeH-
HOMY AOKIy «O COCTOSTHUY CAHUTAPHO-3IIH/IEMUO-

. Bold indicates values that exceed the average incidence for 2020-2022.

state of the epidemiological well-being of the popula-
tion in the Russian Federation in 2021”7, overweight
and obesity were revealed in 18.2 and 8.9% of the
examined, respectively, with a higher frequency
among boys (21.4 and 12.3%, respectively) compared
with girls — 15.2 and 5.6%, respectively [10]. Accord-
ing to the analysis of the annual reporting forms of
federal statistical observation No. 12 “Information
on the number of diseases registered in patients liv-
ing in the service area of a medical facility” and the
database of the City Center for Endocrine and Meta-
bolic Disorders in 2022 in the Novosibirsk region,
the prevalence of obesity among adolescents aged
15—17 years reached 28.22 per 1000 population,
which is 2.4 times higher than the same indicator
compared to 0—14 years group. The maximum level
of obesity was recorded in 2019, the minimum one —
in 2021, which is likely due to the peculiarities of the
healthcare system during the COVID-19 pandemic
but not to a true decrease in the incidence. Sedentary
behavior, an increase in time spent at the computer
and gadgets, sleep deprivation, changes in diet,
increased personal and family stress are risk factors
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JIOTHUecKoro 6Jiaromosryynsi HaceseHus B Poccwmii-
cxkorl Deseparuu B 2021 To/Iy», U30BITOYHAS Macca
TeJla U OJKUpPeHHe ObUIHM BBISABJIEHBI y 18.2 u 8.9 %
00CJIeIOBAaHHBIX COOTBETCTBEHHO, C 00Jiee BBICOKOM
YaCTOTOH CpeAr MaJTbYUKOB (21.4 U 12.3 % COOTBET-
CTBEHHO) B CPaBHEHHUU C JIEBOYKAMH — 15.2 U 5.6 %
cooTBeTCTBeHHO [10]. ITo JaHHBIM aHATN3a TOLOBBIX
OT4YeTHBIX GopM (defepasbHOTO CTATUCTUUECKOTO
Habmonenusa NO 12 «CBeneHuda o uucie 3abosieBa-
HUH, 3apeTUCTPUPOBAHHBIX Y TAI[UEHTOB, IIPOXKIBA-
IOIUX B paioHEe OOCITy>KUBAaHUA METUITTHCKON Opra-
HU3aNUU» U 6a3bI JAaHHBIX ['0POICKOTO IIEHTPa SHA0-
KPUHHBIX 1 0OMEHHBIX HApYIIIeHUH B 2022 T. B HoBo-
CUOMPCKON 00JIaCTH PaCIpPOCTPAaHEHHOCTh OXKUpe-
HUSI CPEZIU TTOJIPOCTKOB 15—17 JIET JOCTHUTIA 28.22 Ha
1000 HaCeJIEHUs], UTO B 2.4 pa3a MPEBBIIIAET aHAJIO-
THYHBIHA I0Ka3aTesb B TPyIIe 0—14 jieT. MakcuMab-
HOE YHUCJIO CJIyYaeB OKUPEHUs] PETUCTPHUPOBAIIOCH B
2019 T., MUHUMAaJIBHOE — B 2021 T., YTO, BEPOSATHO,
CBA3AHO C OCOOEHHOCTIMU (PYHKIIMIOHUPOBAHUS
CUCTEMBI 37IPaBOOXPAHEHUsI B YCJIOBUSAX MMaHIEMIH
COVID-19, a He C ICTHHHBIM CHIKEeHIEM 3a00j1eBae-
MocTU. CBONCTBEHHBIE OTPAHUIUTEIHHOMY PEKIMY
THIIOKUHE3UsA, YBEJTUYEHHE MPOBOJUMOTO 3a KOM-
MIBIOTEPOM U TaJ>KETAMH BPEMEHH, JAePUBAIUA CHA,
HU3MeHeHNe palyioHa IUTAHUA, YCUIeHNEe HHIUBUTY-
JIBHOTO U CEMENHOTO CTpecca ABJISAITCS (pakTopaMu
pUcKa U30bITOYHON Macchl TeJia ¥ oxkupeHus [11]. 1x
THIOJUATHOCTUKE CIIOCOOCTBYIOT —3arpyKEHHOCTHb
aMOyJ1aTOPHO-TIOJTUKJINHUYECKOH Ie/InaTpUUECKON
c1yk0bI, 0COOEHHO B IIepUO/ TOAbeMa 3a60J1eBaeMo-
CTH peCcIUPATOPHBIMU MHQEKIMAMHU, U IIPeZICTaBIIe-
HUSI O HEBO3MOXKHOCTH IIOCTAaHOBKM JHMarHo3a 6e3
ocMOTpa SHAOKpuHosora. Takum o6pasom, 3abote-
BaHUS SHJIOKPUHHOU CHUCTEMbI, PACCTPOMCTBA ITUTA-
HUSI ¥ HApPYIIIeHUsT OOMeHa BEIECTB CJIEAyeT paccMa-
TPUBATh KaK TPYIILy, TPeOYIOIIyI0 0co00r0 BHUMA-
HUS BBUZY IOTEHITUAIIBHO YIIPABJISIEMOTO XapaKTepa
MIPUYHUH, IPUBEANINX K HETATUBHOHN TEHEHITUN YBe-
JIMYEHUs] PACIPOCTPAHEHHOCTH, W BO3MOXKHOCTU
TpaHchOPMAIUN B XPOHUYECKHE, NHBATUIUZUPYIO-
1ue 3ab0JIeBaHus.

C 2020 1. B HoBOCHOUPCKO# 061acTH (DUKCHPO-
BaJICS POCT IOKA3aTesis JETCKOU WHBAJIHUAHOCTU C
16.7 110 18.9 Ha 1000 JEeTCKOIro HaceJeHUs K 2022 T.,
YTO OOYCJIOBJIEHO PACIIMPEHHEM BO3MOXKHOCTEH
BBIXQ)KMBAHUSA HEIOHOIIEHHBIX JIETeH, TaTOreHeTH-
YeCKOTO JIeUeHUs Psi/la TeHETUUECKUX 3a00JIeBaHuU T,
OTIEPATHUBHON KOPPEKIINU BPOXKIEHHBIX IIOPOKOB
pasBUTHA, a TaKKe H3MEHEHUEeM OpraHU3alHOH-
HOTO TIOJIX0/Ia K MPOIeAype YCTAHOBJIEHUs CTaTyca
«pebeHOK-UHBAU/» , OTIPEAEJIMBIITNM IIPABO 3aKOH-
HOTO TIPEJICTaBUTE/SA HA IPOBEJEHUE MeINKO-
COIMAILHOM DKCIIEPTU3BI B 3A0UHOM peKnMe. AHa-

for overweight and obesity [11]. Their underdiagno-
sis is facilitated by the workload of the outpatient
pediatric setting, especially during the rise in the
incidence of respiratory infections, and the belief
that it is impossible to make a diagnosis without
examination by an endocrinologist. Thus, endocrine,
nutritional and metabolic diseases should be consid-
ered as a group requiring special attention due to the
potentially manageable nature of the causes that led
to a negative upward trend in prevalence and the
possibility of transformation into chronic, disabling
diseases.

Since 2020, in the Novosibirsk region an increase
in the child disability rate from 16.7 to 18.9 per 1000
children by 2022 was noted, which is due to advan-
tages in developmental care for premature babies,
pathogenetic treatment of a number of genetic dis-
eases, appropriate correction of congenital malfor-
mations, as well as a change in an approach to the
procedure for establishing the status of a “disabled
child”, which determined the right of a legal repre-
sentative to conduct a medical and social examina-
tion in absentia. A similar trend was registered
among adolescents: according to the data of the fed-
eral form No. 19 “Information about disabled chil-
dren” (approved by the order of the Federal State
Statistics Service dated December 27, 2016 No. 866),
disability per 1000 population aged 15-17 years
increased from 23.8 in 2021 to 25.2 in 2022.

According to the data of the Main Bureau of Med-
ical and Social Expertise in the Novosibirsk region
for the period 2020—2022 [12], the number of chil-
dren declared as disabled for the first time has
increased, including adolescents aged 15—17 years
(Fig. 1).

Their proportion among children aged 0—17 years
in 2020, 2021, 2022 was 8.9, 7.8, 7.7%, respectively.
The distribution of adolescents aged 15-17 years
declared disabled for the first time by classes of dis-
eases is presented in Table 2. The results of the anal-
ysis indicated a trend similar to the adolescent inci-
dence: mental and behavioral disorders, diseases of
the nervous system had a significant positive growth
rate by the end of 2022 and increased their propor-
tion compared to 2020 values. It should be noted
that in 2022, first identified disability due to respira-
tory diseases in adolescents aged 15—17, has reached
2.3%, which was absent in 2020 and 2021.

By 2023, in the Novosibirsk region, mental and
behavioral disorders had the highest prevalence in
the structure of adolescent (15—17 years) disability
(39.5%), exceeding by 2.0% the value for the group
0—17 years (Fig. 2). The proportion of diseases of the
nervous system was 17.3%, which is 1.4% lower com-
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JIOTHYHAsI TeHZEHIWs ObLIa 3aperucTpupoBaHA
cpeiu MOIPOCTKOB: COTJIACHO JIaHHBIM (hOpMEI dejie-
PJIBHOTO CTaTHCTUYECKOTO HaOiomeHus N2 19
«CBezleHUsT 0 JeTAX-UHBAMHUAX» (YTBEPIKIEHHOU
npukaszoM Poccrara ot 27.12.2016 1. N2 866) nHBa-
JIMTHOCTH HAa 1000 HaceJIeHUs 15—17 JIET BO3POcJa C
23.8 B 2021 T. 710 25.2 B 2022 T.

ITo narHBIM ['J1aBHOTO GI0PO METHKO-COITUATBHOKN
skcreptu3bl o HoBocubupckoit o61acTu 3a mepuoz
2020—2022 T. [12] KOJIMYECTBO BIEPBbIE IPU3HAH-
HBIX HHBIUJAMU JIeTeH YBEJININUIIOCh, B TOM YHCIIE
IIOJIPOCTKOB 15—17 jieT (puc. 1).

Ux ynespbHBIN BeC Cpeau JieTell 0—17 JIeT B 2020,
2021, 2022 IT. cocTaBasaa 8.9, 7.8, 7.7 % cooTBeT-
CTBeHHO. PacmpejiesieHre BIepBble PU3HAHHBIX
WHBJIUIAMHU TOAPOCTKOB 15—17 JIET IO KJlaccam
0oJIe3HEH MpeJicTaBIeHO B Ta0J1. 2. Pe3ysibTaThl aHa-
JIN3a CBUJIETETHCTBOBAJIN O CXOXKEH € TIOJPOCTKOBOM
3a00J1€BAEMOCTBI0 TEH/IEHITHEN: IICUXUUYECKUe pac-
CTPOMCTBA M PACCTPOMCTBA IIOBEIEHMsI, 3a001€BAHM S
HEPBHOH CHUCTEMBI IMEJTH K OKOHUAHHIO 2022 T. 3Ha-
YUMBIHN MOJIOKUTEIPHBIA TEMII IIPUPOCTA B BO3POC-
IIMe B CPaBHEHHUU € 2020 T. I0Ka3aTesH Y/IeTIbHOTO
Beca. CiieZlyeT OTMETUTb yBeJIWUYeHHE 10 2.3 % K
2022 T. BIIEPBbIE YCTAHOBJIEHHON OAPOCTKAM B BO3-
pacte 15—17 JieT UHBJINTHOCTU 10 OOJIE3HAM Opra-
HOB JIbIXaHUsI, OTCYTCTBOBABIIIEN B 2020 U 2021 IT.

K 2023 r. B HoBocubupckoii obyact HauboJib-
IIyI0 PACIIPOCTPAHEHHOCTD B CTPYKTYPE MOAPOCTKO-
BOH (15—17 JIeT) HHBAJIUTHOCTHA UMEJTU ICUXUUECKIE
paccTpoicTBa B paccTporicTBa mosezeHus (39.5 %),
[IpEeBHIMIABIINE HAa 2.0 % IIOKa3aTejb B TPYIIeE
0—17 et (puc. 2). Joss1 601e3Hel HEPBHOU CUCTEMBI
COOTBETCTBOBasA 17.3 %, UTO HA 1.4 % HIXKE HUKCH-
poBaBIelics MpU aHaiu3e OOIed JEeTCKOW WHBa-
JUAHOCTH. BposkieHHble aHOMaIUH (IIOPOKU Pa3BU-

pared to the value for general children’s disability.
Congenital malformations (developmental defects),
as the reason for declaring the status of a “disabled
child”, gave way to the third place for endocrine,
nutritional and metabolic diseases. Their significant
rate (14.7%) is due to the increased prevalence rate of
type 1 diabetes mellitus among adolescents, which
mainly forms disability for this class of diseases.

Congenital ~ malformations  (developmental
defects), deformations, and chromosomal abnormal-
ities among the causes of disability were much less
common in comparison with the group of general
children’s disability — 7.0 and 13.8%, respectively.
Partial hearing loss prevailed among diseases of the
ear and mastoid process (5.6%): the revealed dyna-
mics (—1.0% per year) was, in percentage, the most
significant among the “big eight” classes. Diseases of
the musculoskeletal system and connective tissue
caused disability in 5.2% without significant changes
(—0.2% per year) compared to the previous year.
Neoplasms had an identical frequency in the groups
of general children’s and adolescent disability —
3.5%. The trends compared to the previous year were
multidirectional, but in both cases were not signifi-
cant: —0.2 and +0.4% per year, respectively. Similar
to the structure of disability at the age of 0—17 years,
diseases of the eye and adnexa took the 8th place
among the causes of health limitations in adolescents
and amounted to 2.1% (+0.5% per year).

The monitoring of health of young men has
acquired special significance, having identified the
problems of the military and labor reserve of the
Armed Forces of the Russian Federation. The nega-
tive dynamics of health status of conscripts, increase
in the number of disabled children, demographic
features of the last decade made the conscription of

1600 — 0-14 ner / years
1400 ——— 15-17 ner / years
) e = e — Tpenn 0-17 net
§ E 1200 1081 Trend for 0-17 years
% 2 1000 | T Tpenn 0-14 ner
=] -é Trend for 0—14 years
2.5 800
5o
O =
E jé 600
S E 400
200 106 99 129
T R’=0.5369
0 T T T
2020 2021 2022

Ton oceuaerenscrBoBanus / Year of examination

Puc. 1. /luHaMuKa YICIEHHOCTY BIIEPBble IPU3HAHHBIX HHBAIMaMU Jieteil B HoBocHOHPCKOit obacTi
Fig. 1. Dynamics of the number of children declared as disabled for the first time in the Novosibirsk region
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Ta6suna 2. Pacripe/iesieHre BliepBble MPU3HAHHBIX MHBAJMJAMU NOAPOCTKOB 15-17 s1eT o k/accam 6osie3Hei

B HoBocu6upckoit o6sactu B 2020-2022 rr,, %

Table 2. Distribution of adolescents aged 15-17 years declared disabled for the first time, by classes of diseases

in the Novosibirsk region in 2020-2022, %

Ilpupocr  Panr

No. Kiacc 6o.1e3Hei / Disease classification 2020 2021 2022 Growth Rank

1 [Icuxuyeckue pacCTPONCTBA U pacCTPONCTBA OBEleHUS 20.8 34.3 29.5 8.7 1
Mental and behavioral disorders

2 BoJie3HU 3HAOKPHUHHOMN CUCTEMBI, PACCTPOMCTBA MUTAHUSA U 19.8 9.1 11.6 -8.2 8
HapyleHus1 0OMeHa BelleCTB
Endocrine, nutritional and metabolic diseases

3 BoJsie3HN KOCTHO-MBIIIEYHOH CUCTEMBI U COEIMHUTENbHON TKaHu 15.1 26.3 17.8 2.7 3
Diseases of the musculoskeletal system and connective tissue

4 HoBoo6pa3oBanus / Neoplasms 13.0 12.1 10.1 -2.9 7

5 Bpox/ieHHble aHOMaINK (TIOPOKHU pa3BUTHsA), fedopManuu U 6.6 1.0 5.4 -1.2 6
XPOMOCOMHbBIE HapyLIeHHs
Congenital malformations (developmental defects),
deformations and chromosomal abnormalities

6 BoJsie3aHu HEpBHOM cUCTEMBbI 4.7 9.1 9.3 4.6 2
Diseases of the nervous system

7 TpaBMbl, OTpaBJIeHHS U HEKOTOPbIe ApyTrye BO3AeHCTBUSA 4.7 3.0 3.9 -0.8 5
BHELIHUX NPUYUH
Injury, poisoning and certain other consequences of external causes

8 Bosie3Hu opraHoB nuileBapeHus 4.7 - 7.0 2.3 4

Diseases of the digestive system

THs), KaK IPUYMHA YCTAaHOBJIEHUs cTaTyca «pebe-
HOK-UHBAJIUJ[», YCTYIUIN TPETbhe MECTO 0OJIe3HAM
SH/IOKPUHHOU CUCTEMBI, PACCTPOUCTBAM ITUTAHUSA U
HapylieHUsM oOMeHa BellecTB. VX 3HAYUMBIHA
yaeabHbI Bec (14.7 %) o0OycyiOBJIEH BO3pOCIIEH

bose3n 11asa u ero NpUAaToOYHOrO arnmapara
Diseases of the eye and adnexa

HoBooOpazoBaHus
Neoplasms

BonesHn KOCTHO-MBIIIEUHOM CUCTEMbI
¥ COCMUHHUTEIbHOM TKAaHU
Diseases of the musculoskeletal system and connective tissue

bose3Hn yxa 1 COCLIEBUIAHOIO OTPOCTKA
Diseases of the ear and mastoid process

Bpoxaennsle aHOMaNH (IIOPOKH Pa3BUTHS),
nehopMaLui ¥ XpOMOCOMHbIE HapyLIEHUS
Congenital malformations (developmental defects),
deformations and chromosomal abnormalities

Bone3nn sHIOKPHHHON CHCTEMBI, PacCTPONCTBA
MIUTaHUS U HAapyLIeHHUs: OOMEHA BELEeCTB
Endocrine, nutritional and metabolic diseases

Bose3nu HEpBHOM CHCTEMBI
Diseases of the nervous system

Ilcuxmdeckue paccTpoiicTBa M paccTpoCTBA MOBEACHUS
Mental and behavioral disorders

subjects with mild restrictions necessary, which sig-
nificantly increases the risk of acute diseases and
exacerbation of chronic diseases among personnel in
the context of reduced service term and adaptation

time.
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Puc. 2. CTpyKTypa IeTCKON HHBIHHOCTH B HOBOCHOUPCKOM 061acTH B 2022 T.
Fig. 2. The structure of children’s disability in the Novosibirsk region in 2022
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YacTOTOM caxapHOro auabera 1-TO TUIA CPEIU MOI-
POCTKOB, IIPEUMYIIIECTBEHHO (DOPMHUPYIOIUM UHBA-
JIUZHOCTH 10 3TOMY KJiaccy 6osie3Hel.

Bpoxknenuble aHoOMaiuu (IMMOPOKH Pa3BUTHUA),
nedopMamud U XpPOMOCOMHBIE HApYIIEHHUS CPeau
MPUYUH WHBAIUU3AINNN BCTPEUAIUCh 3aMETHO
peske B CpaBHEHUH C TPYIIIION OOIIeH JeTCKOH HHBA-
auHOCTH — 7.0 U 13.8 % cooTBeTcTBeHHO. TyroO-
YXOCTh mpeobiiasiasia cpeu 60JIe3HEN yXa U coclie-
BUIHOTO OTPOCTKA (5.6 %): 3apUKCUpOBaHHAS JUHA-
MuKa (—1.0 % B roj1) ABJIsAIACH B IPOIEHTHOM OTHO-
IIeHUU Haubojiee BECOMOM Cpely KJacCoB «0OOJIb-
IOW BOCHMEPKU». DBOJIE3HH KOCTHO-MBIIIIEYHON
CHUCTEMBI Y COEJUHUTEIbHOU TKAHU CTATH MPUYH-
HOU WMHBAJIUAHOCTH B 5.2 % 0e3 CyIEeCTBEHHBIX
n3MeHeHuH (—0.2 % B roj|) OTHOCUTEJBHO ITOKa3a-
TeJIsl IpeAbIIyIero roga. HoBoobpa3oBaHus UMeTn
W/IEHTUYHYIO0 BCTPEUAEMOCTh B TPYIINax OOIIei /1eT-
CKOM ¥ TTOAPOCTKOBOW MHBATUIHOCTH — 3.5 %. TeH-
JIEHITUA B CPAaBHEHHUU C IPEABIIYIIUM T'0JIOM ObLTH
pa3HOHAIpaBJIeHHBIE, HO B 000UX CJIyUasix He SBJISA-
JIUCh 3HAYUMBIMH: —0.2 U +0.4 % B TOJ COOTBET-
CTBEHHO. AHAJIOTUYHO CTPYKTYPE HWHBATUIHOCTH B
Bo3pacre 0—17 JjieT 60JIe3HHU TJ1a3a U ero IpPUAaTOY-
HOTO ammapara 3aHsUIl 8- MEeCTO Cpefyd HPUYUH
OTPAaHUYEHHBIX BO3MOXKHOCTEU 3JIOPOBBSI MTOAPOCT-
KOB U cocTaBumiu 2.1 % (+0.5 % B rox).

MOHUTOPHUHT 3/I0POBbsI IOHOIIEH TPHOOPEs 0co-
OyI0 3HAYUMOCTDH, OIIPEIEJIUB MPOOJIEMBI BOEHHOTO
U TpyZloBoro pesepsa Boopyxkennsix Cun Poccuii-
ckoit Qenmepanmu. OtpunarespHas JUHAMHAKA B
COCTOSTHUHU 3/I0POBbsSI MIPU3BIBHON MOJIOJIEIKH, POCT
Yyucaa JleTeH-UHBAIHIOB, JieMorpaduuecKre 0co-
OEHHOCTH TIOCJIEJTHETO JECATUIIETUS CAEeIai HeoO-
XOJTUMBIM TIPU3BIB HA BOEHHYIO CJIYKOY JIUII, UMEI0-
IUX HE3HAUUTEJIbHbIe OTPAHUYEHUsI TOTHOCTH, UTO
CYIIIECTBEHHO IIOBBIIIIA€T PHCK BO3HUKHOBEHUS
OCTpOH W OOOCTpPEeHUs] XPOHHYECKOU TATOJIOTHH Y
JIMYHOTO COCTaBa B YCJIOBUSIX COKPAI[EHUS CPOKa
CJIy?KOBI ¥ BpEMEHH aJTallTaIliH.

Kaxxnprii rpaxkyanuH Poccutickoit ®eneparnun
MUHUMYM JIBaYKIbI IIPOXO/IUT METUIIMTHCKOE OCBU/IE-
TeJIbcTBOBaHUE. Cpe3 COCTOSTHUS 3/I0POBbSI MaTbUH-
KOB II0 UTOTaM IIPOBEJIEHUsI MEIUIUHCKUX OCMO-
TPOB B yUeOHBIX 3aBeIEHUSX B 15 U 16 JIET SBJISAETCS
VHUKJIBHBIM U TIO3BOJISIET OIEHUTHh PeaIbHBIH ypo-
BeHb 3JI0poBbs IoHomed. I[lo manHbiM IleHTpa
BOEHHO-BpPaueOHON SKCIIePTU3bl BOEHHOTO KOMHUC-
capuata HoBocubupckoit 061acTH 10 IEPBOHAYATH-
HOU IIOCTAHOBKH TPaKJaH HA BOWHCKHH YYET B
2022 T. U3 YKCsIa MPOIIeANIUX TPOPUIAKTHIECKUN
OCMOTp IOHOIIIEH 15 JIET Ha JAUCIAaHCEPHOM HabJIIo-
JEHUH HaxXxoauauch 28.0 %, B TOM YHCJE IIOCTaB-
JIeHBbI BIIEPBBIE — 4.9 %, B IPOBEJEHUH JieueGHO-

Every male citizen of the Russian Federation
undergoes a medical examination at least twice. The
assessment of the health status of boys based on the
results of medical examinations in educational insti-
tutions at the age of 15 and 16 is unique and allows us
to assess the real health status of boys. According to
the Center for Military Medical Expertise of the Con-
scription Center of the Novosibirsk region, before
the initial military registration in 2022, out of
15-year-old boys who underwent a medical examina-
tion, 28.0% were put under follow-up monitoring,
including 4.9% for the first time; 55.3% — needed
diagnostics, among 16-year-old boys the figures were
30.7, 4.7 and 57.5%, respectively.

According to the results of medical examination
of citizens that were subject to the draft in the Novo-
sibirsk region in 2022, the number of those who
passed the medical examination decreased by 542
compared to the previous year and amounted to
13 346 people, 47.0% of which were classified as
grade A. As compared to 2021, the 1.5% decrease of
those fit for active service with mild restrictions was
noted, the most pronounced dynamics of +1.9% was
revealed among individuals who was temporarily
disqualified from active service (Fig. 3).

In 2022, for the region, a negative trend in fit for
active service during the initial military registration
of citizens was noted: 67.0%, which is 1.9% less than
in 2021. The main reasons for exemption from mili-
tary conscription (grade B and D) were diseases of
the respiratory system (mainly bronchial asthma),
mental disorders. Both classes of diseases had the
highest prevalence in comparison with the previous
2020 and 2021 (Fig. 4).

2365 (17.7%) people were referred to medical
facilities for additional medical examination during
the initial military registration of citizens in 2022.
Among the newly diagnosed diseases, endocrine,
nutritional and metabolic diseases were in the lead
(32.1%), showing multidirectional trends relative for
the values of 2021 (+1.6%) and 2020 (—8.1%). A large
proportion in their structure had malnutrition which
is a significant problem for military service, often
missed during preventive medical examinations and
newly diagnosed at a conscription center. The second
place was taken by mental disorders which tended to
decrease in prevalence — from 27.2% in 2020 to
16.2% in 2022, reflecting the results of the work of
primary care setting specialists whose alertness to
identifying this class of diseases has noticeably
increased. Compared to 2020 (7.3%), the percent of
diseases of the musculoskeletal system, connective
tissue, systemic vasculitis (15.3%) increased by
2.1 times.

76

Journal homepage: http://jsms.ngmu.ru



Kondyurina E.G. et al. / Journal of Siberian Medical Sciences Vol. 7, No. 3 (2023)

% 50+

40 -

30 -

20 -

2021

Ton mpoBeeHms MeqUIIMHCKOTO OcBUIeTebcTBOBaH A / Year of medical examination

B A/A
O BB
B B/C
O /D
m JUE

2022
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CTBOBAHHUS [P ITEPBOHAYAIBHOM IIOCTAHOBKE TPAK/IaH HA BOMHCKUH yueT B HoBOoCcHOHMpPCKO 00J1acTH B 2021 U 2022 IT.
Fig. 3. Distribution of medical classification (grade A, B, C, D, E) based on the results of a medical examination during
the initial military registration of citizens in the Novosibirsk region in 2021 and 2022

JIUaTHOCTUYECKHUX MEPOIIPUATUN HYKJAIUCH 55.3 %,
Cpenu 16-JIETHUX MAaJIbYUKOB II0KA3aTeJTH COCTa-
BWIU 30.7, 4.7 U 57.5 % COOTBETCTBEHHO.

[To mToram MeIUIIMTHCKOTO OCBU/ETETHCTBOBA-
HUSl TPasK/IaH, TOJIeKABIINX TPU3BIBY HA BOEHHYIO
cnyx0y B HoBocuOupCKoi 06J1acTH B 2022 T., KOJIU-
YeCTBO MPOIIEAIINX OCBUJIETETHLCTBOBAHUE B CPaB-
HEHUU C IPEABIAYIIUM T'0/IOM COKPATUJIOCh HA 542 U
COCTaBWIO 13 346 4Yesl., 47.0 % U3 KOTOPHIX OBLIN
OTHECEHBI K KaTeropuu roguoctu A. OTHOCUTEIbHO
2021 I'. OTMEYEHO COKpAIlleHue Ha 1.5 % TOJHBIX K
BOEHHOU CJIy:k0e ¢ HeBHAUUTETbHBIMY OTPAHIYEHH-
sAMY, HauboJee BBIpAKEHHAs JUHAMUKA +1.9 %
3a(UKCUPOBaHa CPe/I BDEMEHHO HETO/THBIX K BOEH-
HOH city»k0e (puc. 3).

B 2022 r. B pernoHe ObL1a 3aperucTpUpPOBaHA
OTpHUIlaTeJIbHAsl JIMHAMUKA I[IOKA3aTessi TOAHOCTU
IIPH IIEPBOHAYAIPHOH IIOCTAHOBKE IPAK/IaH Ha BOMH-
CKUU ydeT: 67.0 %, uyTO HA 1.9 % MeHbIIE, YeM B
2021 r. OCHOBHBIMU IPHUYHHAMU OCBOOOKIEHUS OT
BOEHHOM CJTy»KObI (KaTeropuu rogHoctu B u /1) 660t
00JIe3BHH OpraHOB [IbIXaHUs (IIPEUMYIIIECTBEHHO
OpoHXHAJIbHAS aCTMA), IICUXHYECKIe PacCTPOUCTBA.
O6a kiiacca 3a60sieBaHUN UMeIN HAUOOJIBIIIYIO pac-
IIPOCTPAHEHHOCTh B CPAaBHEHUHU C IIPEbIAYIIIMUI
2020 " 2021 IT. (puc. 4).

Ha ponosiHUTEIbHOE MEAUITMTHCKOE OCBUZIETEIb-
CTBOBaHUE B IEPUOJ IEPBOHAYAIIBHON ITOCTAHOBKH
rpak/IaH Ha BOWHCKUU ydeT B 2022 T. B JIe4eOHO-
podUIaKTUUIECKHE YUYPEXK/eHUs ObLIO HaIlpaB-
J1eHo 2365 ued. (17.7 %). Cpeivi BHOBD BbISIBJIEHHBIX
3a00JIeBaHUN JINIUPOBAIN OOJIE3HU SHIOKPUHHOMN
CHCTEMBI, PACCTPOWCTBA IHUTAHWUA U HAPYIIEHUA
obMeHa BemiecTB (32.1 %), mOKa3aB pa3HOHAIIPAB-
JIEHHbIE TPEH/Ibl OTHOCUTEJIbHO 3HAUEHUH B 2021 T.
(+1.6 %) 1 2020 1. (—8.1 %). BbIcOKUli yIeTbHBIN BEC

The eligibility rate for conscription in the Novosi-
birsk region in 2022 was below pre-pandemic values
and amounted to 66.3%, recording an increase of
7.3% compared to 2021. Despite the positive dyna-
mics in 2021—-2022, the results continue to be alar-
ming, given consistent negative trends of recent
years in the Russian Federation, the Central Military
District which includes the Novosibirsk region.

The reasons for the exemption of citizens from
conscription in 2022 were diseases of the circulatory
system (15.0%, mainly arterial hypertension), men-
tal disorders (15.7%), diseases of the musculoskeletal
system, connective tissue, systemic vasculitis
(14.7%). Negative dynamics for diseases of the respi-
ratory system was noted (15.0%), among which
bronchial asthma prevailed: the growth in values
compared to 2021 was 1.3%, to 2020 — 3.3%. In the
structure of newly diagnosed diseases, mental and
behavioral disorders dominated (31.4%), since 2021
their proportion has increased by 6.9%, compared to
2020 — by 16.6%.

In 48.5% of cases, the reason for the return of citi-
zens from the assembly place of the Novosibirsk
region in 2022 were diseases of the endocrine sys-
tem, nutritional and metabolic diseases, which is 2.3
times higher than in 2021, and 4.8 times higher than
in 2020. The upward trends of 2020—2022 for dis-
eases of the skin and subcutaneous tissue (+11.9%),
mental disorders (+6.0%) were noted.

An analysis of the eligibility indicators during ini-
tial military registration and conscription, changes
in the structure of diseases that were the reasons for
exemption at different stages of medical examination
confirmed that the trends in the morbidity and dis-
ability in adolescents during the COVID-19 pan-
demic were reflected in the health status of young
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B Bose3HH KOCTHO-MBILICYHOH CHCTEMBI, COCMHUTEILHON TKAHHU, CHCTEMHBIC BACKYJIHTHI
Diseases of the musculoskeletal system, connective tissue, systemic vasculitis
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Puc. 4. CTpyKkTypa IpUYnH OCBOOOKIEHUS IPAK/IaH (KaTeropuu rolHocTu B + /1) OT BOEHHOM CITyKOBI
[IpY IIEPBOHAYAIBHOM [IOCTAaHOBKE IrPak/laH Ha BOMHCKUU yuer B HoBocuOUpCKo# 061acTu B 2020—2022 IT.
Fig. 4. The structure of the reasons for exemption from conscription of citizens (grades C + D) during the initial military
registration in the Novosibirsk region in 2020-2022

B UX CTPYKTYpe HUMeJia HeJ[OCTATOUHOCTh ITUTAHUS,
KOTOpAst SIBJISIETCS 3HAUNMOU ITPOOIeMOH 71 Hece-
HHUS BOEHHOHU CJIY»KOBI, YacTO YIyCKAaeTcsl B XO/e
NpOoGWIAKTUYECKUX OCMOTPOB U BIIEPBBIE JHATHO-
CTHpyeTcss B BOEHKOMaTe. Bropoe Mecro 3aHsin
[ICUXUYECKHe PACCTPOMCTBA, MMEBIINE TEeHJIEHIINIO
K YMEHBIIIEHUIO PACIIPOCTPAHEHHOCTH — C 27.2 % B
2020 T. 710 16.2 % B 2022 I., OTPAa3UB pe3yJIbTAThI
paboThI CIIENUAJINICTOB MEPBUYHOU CETH, HACTOPO-
JKEHHOCTh KOTOPBIX I10 BBISIBJIEHHIO TAHHOTO KjIacca
Oose3Hel 3aMeTHO BO3pocyia. B 2.1 pasa B cpaBHe-
HUH C 2020 T. (7.3 %) yBeIUUYUICsA YyAeJbHBIH Bec
60J1e3HEN KOCTHO-MBIIIIEUHONW CHUCTEMBI, COEIMHU-
TEJIbHOU TKAHH, CUCTEMHBIX BaCKYJIUTOB (15.3 %).
ITokazaresb TOTHOCTH IIPU IPU3bIBE HA BOEHHYIO
cayxk0y B HoBocuOUpPCKOI 001aCTH B 2022 T. OBLIT
HUDKE JIONAHJAEMUHHBIX 3HAYEeHWH M COCTaBJISI
66.3 %, 3aduKCUpPOBaB IPUPOCT B 7.3 % B CpaBHe-
HUH ¢ 2021 T. HecMOTps Ha TO3UTHUBHYIO IUHAMUKY
2021-2022 TIT., pe3yJIbTaThl IPOAOJIKAIOT OCTa-
BaThCs TPEBOXKHBIMU, YIUTBHIBAs CTOMKHE OTPUIlA-
TeJIbHbIE TEHJIEHIINH TOCIeIHUX JieT B Poccuiickoi
®enepanyu, lleHTpasIPHOM BOEHHOM OKpyTe, B
cocTaB KOToporo BxoauT HoBocubupckasi 061acTh.

men of conscription age: the most negative trends
were recorded for mental disorders, diseases of the
respiratory system, the endocrine system, nutritional
and metabolic disorders.

DISCUSSION

The closure of schools, colleges, lyceums, self-
isolation, social distancing, the negative aspects of
distance learning, along with the difficulties of self-
management, a low level of self-control, a lack of
skills of psychological self-support, and competen-
cies in the field of time management characteristic
for most adolescent led to such consequences as
mental disorders, use of destructive forms of psycho-
emotional stress correction, physical inactivity; the
negative impact of excessive use of gadgets on the
nervous system and the eye [6—9, 13].

According to the WHO, mental disorders affect
one in seven people aged 10—19 years and account
for 13% of the global burden of disease in this age
group. Depression, anxiety and behavioral disorders
are among the leading causes of morbidity and dis-
ability among adolescents. Anxiety disorder deve-
lops in 4.6% of adolescents aged 15—19 years, depres-
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IMpuunHaMu O0CBOOOXKIAEHUS TPaKAaH OT BOEH-
HOM CIy?KOBI B 2022 T. cTaIX 60J€3HU OPTaHOB KPO-
BooOpareHus (15.0 %, IpenMyIIecTBEHHO apTepu-
aJIbHAsI TUTIEPTEH3US), IICUXHYECKHIE PACCTPOUCTBA
(15.7 %), GOse3HM KOCTHO-MBIIIEYHOM CHCTEMBI,
COETMHUTEILHOM TKAaHU, CHUCTEMHBIE BAaCKYJIUTHI
(14.7 %). HeratuBHast ;uHaMHUKa ObljIa OTMeYeHa 110
60JIe3HAM OpPraHoB JAbIxaHus (15.0 %), cpein KOTO-
pBIX TpeBajMpoBajsia OpPOHXWAJIbHAS acTMa: MpHU-
pOCT 3HAYeHHUIl B CpPaBHEHHH C 2021 T. COCTaBHUJI
1.3 %, c2020T. — 3.3 %. B cTpyKType BIiepBbIE BBIAB-
JIEHHBIX 3a00JIeBaHUN MpPeobJIalau TICUXUUECKUe
paccrporicTBa (31.4 %), ¢ 2021 T. UX yJIeJIbHBINA BecC
yBeMuuiIcs Ha 6.9 %, OTHOCUTENBHO 2020 T. — Ha
16.6 %.

B 48.5 % ciayuaeB ocHOBaHMEM /JIsI BO3BpaTa
rpazkaaH co cbopHoro myHkTa HoBocubupckoii o61a-
CTH B 2022 T. ObUTH 00JIE3HU SHAOKPUHHOU CUCTEMBI,
paccTpoiCcTBa MUTAHUS, HAPYIIIEHUS 0OMEHA BEIIECTB,
YTO B 2.3 pasa BhIIIE, YeM B 2021 T., U B 4.8 paza —
OTHOCHUTEIBHO 2020 T. Bocxopsiue TpeHabl 2020—
2022 IT. ObUTM OTMEUYEHHI 110 O0JIE3HAM KOKU U TO/I-
KOKHOU KJIeTdyaTKu (+11.9 %), MCUXWUYECKUM pac-
crporicTBaM (+6.0 %).

AHanu3 mokazaTesiell TOHOCTU IPU IIE€PBOHA-
YaIbHOH ITOCTAHOBKE HAa BOMHCKUI yUeT U MPU3BIBE
Ha BOEHHYIO CJIykOy, U3BMEHEHUH CTPYKTYPhI I1aTo-
JIOTHH, SIBJISIBIIUXCSA TPUYMHAME OCBOOOK/IEHUS Ha
pasHBIX 3Tallax MEAUIIMHCKOTO OCBHUIETETHCTBOBA-
HUs, TIOITBEP/INJI, UYTO BBISABJIEHHBIE B IIEPUO/] ITaH-
nemuu COVID-19 TpeHzbpl 3a00JIeBa€MOCTH, WHBA-
JIUHOCTH ¥ TIOAPOCTKOB MMEJIM CBOE OTpa’keHHe B
COCTOSTHUM 37I0POBbSI IOHOIIEH MPU3BIBHOIO BO3-
pacra: HauboJsiee HeraTUBHbIE TEHIEHITUN PETHUCTPHU-
POBaTKCH 11O TICUXUUECKUM PacCcTpoicTBaM, 3a60.1e-
BaHUSAM OPTaHOB JIBIXaHUS, SHIOKPUHHON CUCTEMBI,
paccTpocTBaM IUTAHUs, HapyIIeHUsAM oOMeHa
BEIIIECTB.

OBCYXJIEHUNE

3aKpbITHE IIIKOJI, KOJIJIEJ?KEH, JIIEEB, CAMOU30-
JIANUsA, COIMAJIbHOE AUCTAHIIMPOBaHUE, AedUIU-
TapHbIE CTOPOHBI JAUCTAHIIMOHHON (OPMBI 00OyuUe-
HUS HAPAIY ¢ IPUCYITUMHU OOJIBIIIHMHCTBY ITOAPOCT-
KOB TPYZHOCTSIMH CAMOOPTaHU3AINU, HU3KHUM YPOB-
HEM CaMOKOHTPOJISI, OTCYTCTBUEM HABBIKOB IICHXO-
JIOTUYECKOH CaMOIIOJJIEP’KKH, KOMIIETEHIIMH B
chepe TaliM-MeHeIKMEHTA TPUBEIU K IOCTE-
CTBUSIM B BUJIE€ HAPYIIEHUH IMCUXUYECKOTO 370pO-
BbsS, YXO/Ia B JIECTPYKTUBHBIE (HOPMBI KOPPEKIUH
TICUX03MOITMOHAJIPHOTO HANPSIKEHUs, THUIIOJUHA-
MU, HETATUBHOTO BJIMSHUS YPE3MEPHOTO IOJIb30-
BaHUSA TaJ[PKETaMU Ha HEPBHYIO CHCTEMY U OPTaHBI
3penus [6—9, 13].

sion — in 2.8%. These problems remain largely
unrecognized, and the conditions themselves require
monitoring and treatment. Adolescents with mental
disorders are particularly vulnerable to social exclu-
sion, discrimination, stigmatization, learning diffi-
culties, risky behavior and physical disorders [3].

The growth of the adolescent incidence in the
region had a multifactorial character. COVID-19 has
had a negative impact on psychosomatic health, both
as a result of direct infection, post-COVID conditions
and the consequences of long-term restriction mea-
sures. The pediatric outpatient setting has adapted to
the changes in work during the pandemic, the “catch-
ing up pace” of which is considered by healthcare
professionals as one of the most important aspects
that influenced the dynamics of indicators in 2022.

During the COVID-19 pandemic, unfavorable
health trends for adolescents (15—17 years old) in the
Novosibirsk region were primarily due to an
increased incidence of mental and behavioral disor-
ders, diseases of the nervous system.

Sedentary behavior characteristic for a restric-
tion regime to prevent the spread of COVID-19 has
effected the increase in the number of adolescents
with overweight and obesity. Having onset in child-
hood, these disorders often persist and progress,
increasing the risk of comorbidities. In adolescence,
obesity should be considered as the first manifesta-
tion of metabolic syndrome, and its prevention
should begin with early diagnosis of overweight [11].

In 2022, an increase in adolescent disability in
the Novosibirsk region was recorded, one of the most
important indicators of poor health. A trend similar
to adolescent morbidity such as an increase in the
prevalence of mental and behavioral disorders,
diseases of the nervous system among the causes of
disability has been registered.

The eligibility indicators for the initial military reg-
istration and conscription of citizens in the region are
declining. The proportion of newly diagnosed diseases
during a medical examination among young men who
have been followed-up for 15—17 years in outpatient
setting is increasing and indicates, among other
things, the problem of the quality of medical examina-
tions and the state of adolescent medicine in general.

CONCLUSION

A novel coronavirus infection has affected the
health status of adolescents in the Novosibirsk region.
In the structure of diseases, unfavorable trends were
identified primarily due to the increased frequency of
mental and behavioral disorders, diseases of the ner-
vous system. The problem of underdiagnosis of endo-
crine, nutritional and metabolic diseases on an out-

Journal homepage: http://jsms.ngmu.ru
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[To gamabpiM BO3 mncuxmyeckue paccTpoMCTBA
Ha0JII0AI0TCA Y K¥K/IOTO CEIBMOTO YeI0BeKa B BO3-
pacre 10—19 JieT, Ha HUX IPUXOAUTCA 13 % OT IJI0-
6aspHOrO GpeMeHM 0(OJIE3HEH B 3TOW BO3PACTHOM
rpyure. /lerrpeccusi, TPEBOKHOCTD U TOBE/IEHUECKIIE
HapyIIEeHUs BXOAT B YKUCJIO BEAYIINX IPUYUH 3a60-
JIEBAEMOCTH ¥ WHBAJUTHOCTH CPEIU IOIPOCTKOB.
TpeBoXKHOE pacCTPOUCTBO pa3BUBAeTCA Y 4.6 % mojI-
POCTKOB 15—19 JIeT, Aemnpeccusa — y 2.8 %. ATu npo-
6JIeMBI OCTAIOTCSI B 3HAYUTEIHHOU CTEIIEHN HEIPH-
3HAHHBIMHM, & CAMHU COCTOSIHHA TPeOYIOT MOHUTO-
puHra u jseuenus. [IoIpoCTKYU ¢ HAPYIIEHUSMHU TICH-
XHYECKOTO 37I0POBbsI OCOOEHHO YSI3BUMBI B IUIaHE
COLMATIBHOY M30JIANUY, TUCKPUMUHAIINN, CTUTMa-
TU3AIUH, TPYTHOCTEH B yuebe, pUCKOBAHHBIX (HOPM
TOBeJIeHusI, (PU3UUECKOTO HE3T0POBbs [3].

PocT nosipocTKOBOY 3a00JIEBAEMOCTH B PETHOHE
nMes1 MHorogaxkTopHbIit xapakrep. COVID-19 oka-
3aJ1 OTPUIATEIPHOE BJIMSHUE HA ICHXOCOMATHYe-
CKO€ 37I0pPOBbE KaK B pe3yJIbTaTe HEIOCPE/ICTBEHHO
mepeHeceHHON WHQOEKIUY, ITOCTKOBUAHBIX pac-
CTPOWCTB, TaK W TMOCJIEICTBUM MPO/IOJIKUTETHHBIX
OTPAaHUYUTENIBHBIX Mep. K m3meHeHUsM yHKITHO-
HUPOBAaHUS BO BpeMs IMaHAEMHU aJalTHPOBAJIACh
meguaTpuyecKkass aMOyJIaTOPHO-TIOIMKIMHIIECKAS
cryx0a, «IOTOHSIONUN TeMII» paboThl KOTOPOM
CIEIUAIUCTBI  37[PAaBOOXPAHEHUS PACCMATPUBAIOT
KaK OIMH M3 HamboJIee BaXKHBIX aCIEKTOB, OKA3aB-
VX BJUSAHUE HA TUHAMUKY II0Ka3aTesled B 2022 T.

B mepuos maHzeMuu HOBOW KOPOHABUPYCHOU
nHGbEeKIUY HeGJIaroPUsITHbIE TEHASHITUN 37T0POBbS
oZIpocTKOB (15—17 jieT) B HoBocuOupcKkoi obractu
OBLIM B MEPBYIO O4Yepenb OOYCJIOBJIEHBI YBEJIUUNB-
IIeHCcsA 9aCTOTOM TCUXUYECKUX PACCTPOUCTB U pac-
CTPOWMCTB IOBEIEHM s, 00JIE3HEN HEPBHOU CHCTEMBI.

T'unoguHaMusI, TATOTHOMOHUYHAS JIJT OTPAaHUIH-
TEJBPHOTO PEXUMA TPEeAYTIPEKIEHUS PACIPOCTPAHE-
Hust COVID-19, noBsusisia Ha yBeJIMUeHUe Yncsa moJI-
POCTKOB ¢ M30BITOYHOM MACCOH TeJla U OXKUPEHUEM.
J1e0I0THPOBAB B ZIETCTBE, STH HAPYIIIEHUS YaCTO COXpa-
HSIIOTCSL ¥ IIPOTPECCUPYIOT, YBEJIMUNBAsA PUCK Pa3BU-
THs CONPSDKEHHBIX 3a00JIeBaHUi. B HOAPOCTKOBOM
BO3pacTe OXKUpeHHe HeoOXOJUMO PAacCMaTpPUBATh B
KauecTBe IIEPBOTO INIPOSBJIEHUSA MeTabOJIMIECKOTO
CHH/IPOMA, €r0 MPOPUIAKTHKA TOJPKHA HAUUMHATHCS C
PaHHEH JUATHOCTUKU U30BITOYHOU Macchl Testa [11].

B 2022 r. B HoBocubupckoit obiyactu ObLIO
3a(pUKCUPOBAHO yBEJIMUEHHUE MOAPOCTKOBOM WMHBA-
JIMTHOCTH — OJIHOTO M3 BAXKHEHUIINX WHANKATOPOB
VXYZLIEeHUS 3/I0POBbs. 3aPETUCTPUPOBAHA CXOXKas C
MTO/IPOCTKOBOLI 3200JIeBAEMOCTBIO TEHIEHITUS B BUZIE
pocra cpeau MPUYWH WHBATHAU3AIUN PACIIPOCTPA-
HEHHOCTH IICUXUYECKUX PACCTPONCTB U PACCTPOUCTB
oBeZIeHUsI, 3a00IeBAaHUI HEPBHOM CUCTEMBI.

patient basis is significant, this class of diseases is one
of the most common reasons for exemption of young
men from military service, but is often diagnosed for
the first time at a conscription center. It is necessary
to introduce into healthcare system the algorithms
for early diagnosis of diseases, full-scale rehabilita-
tion after illnesses, as well as comprehensive pro-
grams of interdisciplinary interaction, including not
only medical, but also social, pedagogical aspects,
which will improve the health of adolescents, who
determine the reserve and potential of society.

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

ITokasaresnyu TOAHOCTH IPU IEPBHYHOHN ITOCTa-
HOBKe T'pa’k/laH Ha BOMHCKHUH yueT W NMpU3bIBE Ha
BOEHHYIO CJIY;KOY B pETHOHE CHUKAIOTCS. YI€TbHBIN
BeC BIIEPBBIE BBISBJIEHHBIX B XO[€ MEIUITHHCKOIO
OCBHJIETEJILCTBOBAHUS 3a00JIeBaHUN CpPeAu IOHO-
e, HaOJTI0ABIINXCSA Ha MPOTSKEHUH 15—17 JIET B
aMOyJ1aTOPHO-IIOJIMKIMHUYECKOM 3BEHE, YBEJTHYH-
BaeTcs U YKa3bIBaeT B TOM YHCJIe Ha TpobJieMy Kaue-
CTBA IIPOBOUMBIX METUITUHCKUX OCMOTPOB, COCTOSI-
HUE [TOIPOCTKOBOM MEIUIIUHBI B IIEJIOM.

3AK/IIOYEHUE

Hogast kopoHaBupycHast HHGEKITUS TOBIUIA Ha
YPOBEHB COCTOSIHUS 3/I0OPOBBSI MOAPOCTKOB HoBocu-
6upckoii obsactu. B CTPyKType maTosioruul ObLIH
BBIIBJIEHBI HEOJIATOIIPUATHBIE TEH/ICHIINH, B IEPBYIO
ouepenib 00YCIOBJIEHHBIE BO3POCIIEH YaCTOTOH IICH-
XUYECKUX PACCTPOHCTB M PACCTPOMCTB IOBEZEHHUS,
0osie3Helt HepBHOH cucreMbl. [Ipobema rumoamar-
HOCTUKH 0OOJIe3Hel 3HIOKPUHHOH CHCTEMBI, pac-
CTPOYCTB IMMUTAHUA U HAPYIIIEHWH 0OMeHa BEIIECTB Ha
aMOyIaTOPHO-TIOJTUKJIMHUYECKOM JTarle  SIBJISETCS
3HAYMMOM, JaHHBIM KJiacc 0OJie3HEH OTHOCHTCS K
OJTHOMY 13 HarboJIee pacIipOCTPaHEHHBIX CPEJIU IIPH-
YKH 0CBOOOK/IeHU S IOHOIIIEH OT BOEHHOH CITY?KObI, HO
YacTo BIEpPBble JAMArHOCTUPYETCS B BOEHKOMATE.
Heo6x01uMo BHeZ[pEHE B IIPAKTHUECKOE 3/[PABOOX-
paHeHUe aJITOPUTMOB PaHHEH JUATHOCTUKH 3a60J1e-
BaHUU, MPOBEJEHUS ITOJHOIIEHHON peabuIuTaIuu
II0CJIe TIEPEHECEHHBIX O0JIE3HEH, a TaKKe KOMILJIEKC-
HBIX TIPOTPaMM MEXKTUCITUILTHHAPHOTO B3aUMO/IeH-
CTBU, BKJIIOYAIOIIUX HE TOJIBKO MEIUIIMHCKIE, HO U
COIUAJIbHBIE, 1€/IaTOTUYECKUE ACIIEKTBI, YTO IT03BO-
JIUT TIOBBICUTH YPOBHSA 3/I0POBBS MOJPOCTKOB, OIIPe-
JIEJITIONUX Pe3ePB U MOTEHIINA O0IIeCTBa.

KoH@IUKT HHTEPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUU KOH(JIMKTA UHTEPECOB.
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Oco0eHHOCTH OKa3aHUuA TPAaHC(HYy3HUOTOTUIECKON MOAAEPKKN
nmalnMueHTaM C TUHIOMPOAYKIIMOHHOU TPOMOOITUTOIIEHUEN

B YCJIOBUAX JHEBHOro crarmonapa I'bY3 HCO
«HoBoCcUOUPCKUN KJIMHUYECKUHU IEHTP KPOBU»

10.B. Moop', H.B. IIpocBupusna’, I'.B. Illamaera’, T.U. ITocnenosa?, K.B. Xanp3083

I'BY3 HCO «Hogocubupckuil kauHuveckuil yeHmp kposu», Hogocubupck, Poccus

2@I'bEOY BO «Hogocubupckuil cocydapcmeeHtblil MeduyuHckuil yHusepcumem» Munadpasa Poccuu, Hosocubupck,
Poccus

sMunucmepcmeo 30pasooxparerus Hosocubupckoii obaacmu, Hosocubupck, Poccus

AHHOTAIIMA

BBegeHue. I'unonpoaykiroHHbIe TPOMOOIIUTONIEHUY, 00YC/IOBIIEHHbIE HEJIOCTATOYHBIM 0Opa3oBaHUeEM TPOMOO-
IIUTOB B KOCTHOM MO3Te, OOBIYHO fBJISIOTCSA IIPOSBJIEHHEM OCHOBHOTO IIPOIECCA, XapaKTePUBYIOIErocs yrHeTeHHeM
TpoMb6oIIUTONI033a. OHU COIPOBOKAAIOT AIIACTUUECKYIO aHEMUIO, OCTPbIE JIEHKO3bI, TIEPBUYHBIH MUET0PUOPO3, MUETIO-
JIUCIUIACTUYECKUH CHH/IPOM, MOTYT OBITH CJIE[ICTBHEM METACTa3MPOBAHMSA OILYXOJIH B KOCTHBIH MO3T, C BBITECHEHHEM
MerakapuoOIHUTAPHOI'O POCTKA KPOBETBOPEHMUS, & TAKIKE OCIIOKHEHUEM JIyJYeBOH Tepalliy ¥ XUMHUOTEPAIIHH.

IHenps mccuaegoBaHusa. lIpoBereHne aHain3a 0COOEHHOCTEH OKa3aHUs TPAHCHY3NOJIOTHUECKOTO ITOCOOUS
IanyeHTaM C TUIIONPOAYKIIMOHHON TpoMOOIITONIeHHEH Ha (hOHE OHKOJIOTHMYECKOTO HJIM reMaTOJIOTHIecKOro 3aboseBa-
HUS B YCIJIOBUSAX THeBHOTO cranunoHapa I'BY3 HCO «HoBocubupckuii KInHU4YecKui nenTp kposu» (HKIIK).
MaTtepuans U MeTOJBHB . BuccesegoBanue BKIIOUEHBI 222 nanueHTa AHeBHOro cranuonapa HKIIK, koro-
PBIM IPOBeZIEHa 3aMeCTUTeJIbHAS TepaIis KOHIIEHTPATOM TPOMOOIIUTOB C LIEJIBI0 KOPPEKIIH TPOMOOIIUTOIIEHUIECKOTO U
reMOPParu4eckoro CHHAPOMOB B IIEPHO]T 2017—2022 IT.

PesdyabTarTsl. Koppekius TpOMOOIMTOIIEHHUYECKOTO CHHPOMA Ha (OHE 3JI0KaUYeCTBEHHBIX HOBOOOpa30BaHUM
(cosuHbIE OMyXO0JIK) MPOBeieHa 69 MaleHTaM 1 Ha (poHe reMaToJIOTHUECKUX 3aboseBaHuil 153 naiueHTam. CpeiHee
KOJINYECTBO /103 KOHIIEHTPATa TPOMOOIIUTOB COCTABIIIO 3.7 + 2.4 I MAIUEHTOB CO 3JI0KAYECTBEHHBIMU HOBOOOPa3oBa-
HUAMHU, KIUHIYecKasa 3O QGeKTUBHOCTb 3aMeCTUTeIbHOH TpaHCchy3HOHHOHN Tepaluy JOCTUTHYTA B JAHHOU IPyIIIe Maliu-
€HTOB BO BCeX caydasx. [Ijid manueHToB ¢ TPOMOOIIUTOIIEHUYECKUM CHHAPOMOM Ha GOHe reMaTOJIOTMUeCKUX 3a00sieBa-
HUH cpeJilHee KOJIUYECTBO 7103 KOHI[EHTPATa TPOMOOIIUTOB COCTABIIIO 3.2 * 1.3, KJINHUYecKasA 3PEKTUBHOCTH B TPYIIIIE
[IaleHTOB JOCTUTHYTA B 131 cyIy4yae U3 153.

3aKJJTI04YeHUe. 3aMecTUTENIbHAS Tepanys KOMIIOHEHTAMH KPOBH Y TPaHC(HY3NOHHO3aBUCHUMBIX 1 KOMOPOU/THBIX
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Features of transfusion support to patients with hypoproductive
thrombocytopenia in the setting of the day hospital of the
Novosibirsk Clinical Blood Center
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1Novosibirsk Clinical Blood Center, Novosibirsk, Russia
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ABSTRACT

Introduction. Hypoproductive thrombocytopenias caused by insufficient platelet formation in the bone marrow
are usually a manifestation of the underlying process characterized by inhibition of thrombocytopoiesis. They accompany
aplastic anemia, acute leukemia, primary myelofibrosis, myelodysplastic syndrome, may be the result of tumor metastasis
to the bone marrow, with the substitution of the megakaryocyte lineage, as well as a complication of radiation therapy and
chemotherapy.

A im . To analyze the features of the provision of transfusion support to patients with hypoproductive thrombocytopenia
due to oncological or hematological diseases in the day hospital at the Novosibirsk Clinical Blood Center (NCBC).
Materials and methods. The study included 222 patients of the NCBC day hospital who underwent
replacement therapy with platelet concentrate to correct thrombocytopenia and hemorrhagic syndrome for the period
2017—-2022.

Results. Correction of thrombocytopenia due to malignant neoplasms (solid tumors) was performed in 69 patients
and due to hematological diseases — in 153 patients. The average number of doses of platelet concentrate was 3.7 + 2.4 for
patients with solid tumors; the clinical efficacy of replacement therapy was achieved in this group of patients in all cases.
For patients with hematologic-related thrombocytopenia, the average number of doses of platelet concentrate was 3.2 + 1.3;
the clinical efficacy in this group of patients was achieved in 131 cases out of 153.

Conclusion. Replacement therapy with blood components in transfusion-dependent and comorbid patients in a
day hospital allows in most cases (85.6%) to carry out effective clinical correction of thrombocytopenia and achieve com-
plete reverse of manifestations of hemorrhagic syndrome (100% of cases).

Keywords: thrombocytopenia, transfusion therapy, platelet concentrate, day hospital, Blood Service institution.
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BBEJAEHUE

TpoMbonuTOeHNsI — KOJTUYECTBEHHOE HapyIIle-
HUe TPOMOOLIMTAPHOIO 3BEHA reMoCTasa, XapakTe-
pusymoleecsi CHUKEHHEM KOJHUYEeCTBa TPOMOOIU-
TOB B efAMHUIIE 00BeMa KpoBU. JIabopaTOpHBIM ITPHU-
3HAKOM TPOMOOIIMTOIIEHUH SIBJISIETCS CTOUKOE CHH-
JKeHHe TPOMOOITUTOB HUKEe HOPMAJIbHBIX 3HAUEHUH
(<100 000/mK1) [1]. T'HOIPOAYKIIIOHHBIE TPOMOO-
IUTOIIEHUH, 00YCIOBJIEHHBIE HEJIOCTATOYHBIM 00pa-
30BaHUEM TPOMOOIIMTOB B KOCTHOM MO3Te, 0OBIYHO
SIBJIIIOTCST  TIPOSIBJIEHWEM OCHOBHOTO IIpoIiecca,
XapaKTePHU3YIOIIErocsi yTHeTeHUEeM TPOMOOITUTOIIO-
s3a. OHU CONPOBOXKAAIOT AIIACTUYECKYI0 aHEMHUIO,
OCTpBIe JIEHKO3bI, IEPBUYHBINA MUenrohubdpos, Mue-
JIOJTUCIUIACTHYECKUH CHHIPOM, MOTYT OBITh CJIEJI-
CTBHEM METACTA3UPOBAHUA OIYXOJIU B KOCTHBIHM
MOB3T, C BBITECHEHUEM MeTaKapHUOIIUTaPHOTO POCTKA

INTRODUCTION

Thrombocytopenia is a disorder of hemostasis
characterized by a decrease of number of platelets
per unit volume of blood. A laboratory sign of throm-
bocytopenia is a persistent decrease in platelets
below reference values (<100 000/ul) [1]. Hypopro-
ductive thrombocytopenias caused by insufficient
platelets formation in the bone marrow are usually a
manifestation of the underlying process character-
ized by inhibition of thrombocytopoiesis. They
accompany aplastic anemia, acute leukemia, pri-
mary myelofibrosis, myelodysplastic syndrome; may
be the result of tumor metastasis to the bone mar-
row, with substitution of the megakaryocyte lin-
eage; occur in vitamin B12 deficiency, and may also
be a complication of radiation therapy and chemo-
therapy [2—4]. According to the literature, hemato-
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KPOBETBOPEHUsI, BCTPEYAIOTCS IPU AeUITNTE BUTA-
MuHa B12, a Tak:ke MOTYT OBITH OC/IO?KHEHHEM JIyde-
BOU Tepamnuu W XUMuoTepanuu [2—4]. [To maHHBIM
JINTEPATypbl TeMAaTOJIOTHYECKHEe OCJIOKHEHUsS B
BUJIe MAHIUTOIIEHUH, T.e. YTHETEHUs BCEX POCTKOB
KPOBETBOPeHUs (JIEHKOIIUTAPHOTO, TPAHYJIOIUTAP-
HOTO, 3PUTPOUIHOTO, METakapUOIUTAPHOTO), pas-
HOH CTeleHU BhIPA’KEHHOCTH BCTPEYAIOTCS C YaCTO-
TOH OT 2.5 710 88 % y OHKOJIOTUYECKUX OOJIbHBIX,
[IOJIyYaBIINX MHOTOKDATHBIE IIOBTOPHBIE ITHKJIbI
xuMuoTepanuu [2, 5—7]. Hapyienuss TpoMOGOIu-
TAapHOTO 3B€HA TeMOocTa3a IPU KOJIMUYECTBEHHBIX
U3MEHEHUAX TPOMOOIIUTOB KJIMHUYECKU ITPOSIBIISA-
IOTCSI B BUJIE TEMOPPArUYECKOTO CUHIPOMAa MUKPO-
OUPKYJIATOPHOTO THIIA C IIOBBIIIEHUEM KPOBOTOUH-
BOCTH, TOSBJIEHUEM CHHSKOB, IT€TEXUH, BILJIOTH /10
KPOBOTEUEHUH U KPOBOU3IUAHUM [8].

OcHOBHOe HampasjeHue J1a00PaTOPHOU TUATHO-
CTUKH THUIIONMPOAYKIIMOHHOA TPOMOOIIUTOIIEHUH
OCHOBBIBAETCS HA M3YUEHHUH ODIIEr0 aHATu3a KPOBHU
C TIOJICYETOM KOJINUECTBA TPOMOOIIUTOB, U3yUEeHUH
060poTa B KPOBOTOKE TPOMOOIIUTOB, IPOIEHTHOTO
coziepskanus TpoMOoIUTOB [8, 9].

OCHOBHBIE KPUTEPUU TPOMOOIIUTOIIEHUH, HEe3a-
BUCHMO OT IIPUYUHBI Pa3BUTHSA, UCIIOIb3yeMble B
OHKOJIOTUM ¥ TeMAaTOJIOTUU, IIPE/ICTAaBJIE€Hb B
Tabs. 1 [8].

B0o3MOXXKHBIMH MeToZaMU JIeUeHHsT TPOMOOIIUTO-
[IEHUU ABJISIIOTCS MEUKAMEHTO3HAsI TEPATIHs, CILIEH-
SKTOMUSA, SKCTPAKOPIIOPAJIIBHOE OYUIIEHHE KDPOBHU
[3—5]. CorylacHO KJIMHUYECKHM PEKOMEH/IAIIHM,
ManueHTaM CO 3JIOKaUYeCTBEHHBIMU HOBOOOpa3oBa-
HUSAMU U TeMaTOJIOTHIECKIMU 3a00JI€EBAHUAMU TTPHU
CHIDKEHUU KOJIMYECTBA TPOMOOIIUTOB C IIPOSIBJIEHU-
SIMA TeMOPPAaruyeckoro CUHApPOMa PEKOMEHYIOTCS
TpaHc]y3uu KOHIIEHTpaTa TPOMOOITUTOR [10—16].

C 2017 1. Ha 6ase yupexkaeHus: CiayKObl KDOBH B
I'BY3 HCO «HoBOCHOUPCKUI KIMHUYECKUN IEHTP
kpoBu» (HKIIK) GyHKIIMOHUDYET JHEBHOH CTAIlHO-
Hap 711 OKa3aHUs CIIeNNaTU3UPOBAHHON MeTUIIIH-
CKOUM TMOMOIIU 0 TPOGUII0 «TPAHCPY3UOJIOTHUI»
JUT TAIEHTOB reMaTOJIOTHYECKOTO IPOMIIISA, HyK-
JTAFOIIIUXCS B IOCTOSTHHOM 3aMeCTUTEIbHOU TEpaITiu
KOMIIOHEHTaMHU JOHOPCKOH KPOBH U IAI[UEHTOB

logical complications such as pancytopenia, i.e. sup-
pression of all hematopoietic lineages (leukocyte,
granulocyte, erythroid, megakaryocyte) of varying
severity occur with a frequency of 2.5 to 88% in can-
cer patients who received multiple repeated cycles of
chemotherapy [2, 5—7]. Hemostatic disorders with
quantitative changes in platelet count are clinically
manifested as a hemorrhagic syndrome of the micro-
circulatory type with increased bleeding, appear-
ance of bruises, petechiae, up to hematostaxis and
hemorrhage [8].

The main direction of laboratory diagnostics of
hypoproductive thrombocytopenia is based on the
assessment of a complete blood count with platelet
count, of platelet turnover in the blood, and the per-
centage of platelets [8, 9].

The main criteria for thrombocytopenia, regard-
less of the cause of development, used in oncology
and hematology, are presented in Table 1 [8].

Possible methods of treating thrombocytopenia
are drug therapy, splenectomy, extracorporeal blood
purification [3—5]. According to clinical guidelines,
platelet concentrate transfusions are recommended
for patients with malignant neoplasms and hemato-
logic diseases with a decrease in the number of plate-
lets and with manifestations of hemorrhagic syn-
drome [10-16].

Since 2017, a day hospital has been working on
the basis of the Blood Service at the Novosibirsk
Clinical Blood Center (NCBC) to provide specialized
medical care in the field of transfusiology for hema-
tological patients who need constant replacement
therapy using donor blood components, and onco-
logical patients requiring correction of anemia and
thrombocytopenia for further treatment of the
underlying disease [17].

AIM OF THE RESEARCH

Analysis of the features of transfusion support
to patients with hypoproductive thrombocytope-
nia due to oncological or hematological diseases in
a day hospital at the Novosibirsk Clinical Blood
Center.

Ta6smua 1. Knaccudukaiys TpoMOOLUTONEHHUH 110 CTENEHH TSKECTH

Table 1. Classification of thrombocytopenia by severity

I1o OHKOJIOTH4YeCKUM KPUTEPUAM
According to oncological criteria

Ilo remaToJI0rM4eCKUM KPUTEPUAM
According to hematological criteria

I: 150 000-75 000/mxu (ul)
I1: 75 000-50 000 /Mt (pl)
11I: 50 000-25 000 /MKt (1)
IV: <25 000 /M (pl)

Jlerkas / Mild: 100 000-50 000/mxut (pl)

Cpennss / Moderate: 50 000-20 000/mxur (pl)
Tsoxenas / Severe: <20 000/mxat ()

Kpaiine Tskenas / Extremely severe: <10 000/mxa (pl)
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OHKOJIOTHYECKOTO MPOGUIIsi, HYK/IAOMUXCS B KOP-
PEKIINY aHEMHUH U TPOMOOIIUTOTIEHUH JIJIsI JJaJIbHEH -
IIIEro JIeYeHUs OCHOBHOIO 3a001eBanusd [17].

IIEJIb NCCJIEJOBAHUA

Ananm3s ocobeHHOCTeH OKa3aHus TpaHCPy3UO0IIo-
THYECKOTo TocoOus NarieHTaM ¢ THIIOIPO/IyKITHOH-
HOH TPOMOOIUTOIIEHIEH HAa (DOHE OHKOJIOTUYECKOTO
WJIN TeMaTOJIOTUYECKOTO 3a00JIEBAHMUA B YCIIOBUAX
nueBHoro cranuonapa 'BY3 HCO «HoBocubup-
CKUU KIIMHUYECKUH IIEHTP KPOBU».

MATEPUAJIBI 1 METO/bI

B uccneoBaHue BKJIIOUEHBI 222 MTAI[EHTA JTHEB-
Horo cranmuoHapa HKIIK, koropsiM mnpoBeaeHa
3aMeCTUTeIbHAS Tepamnus KOHIEHTPATOM TPoMOO-
IIUTOB C IIeJIbI0 KOPPEKIIHMU TPOMOOIUTOIIEHUYe-
CKOTO CHH[POMA B MepHOoJ 2017—2022 1T. Cpe/THui
CPOK TrOCITUTAIN3AIUH (CITydast JedeHus1) B JHEBHOM
CTallMOHApe y JAHHOW KaTeropuu IaI[UeHTOB C
11eJIBI0 IPOBE/IEHN S TeMOoTpaHchy3MOHHOHN Tepanuu
COCTaBJISII 4.5 + 0.5 KOUKO-IHsA. J[JIs1 onpejiesieHust
TpaHChy3UOJIOTUIECKOU TAKTHUKHU IPHU TOCIUTATIU-
3aI[i¥ B JIHEBHOM CTallMOHApP MaleHTaM ITPOBO-
JIICST  KOMIUIEKC  0OsS3aTENbHBIX  KJIMHHKO-
J1abopaToOpHBIX KccaenoBaHui. O6beM MPOBOIUMOM
reMoTpaHcy3HnOHHOU Tepanuu MOA0UPasICs UH/IH-
BU/IyaJIbHO, WCXOJ[sl W3 TIIOKa3aTeJiell IaIyieHTa,
OTIPEJIEJIAIONINX CTEIEeHb TSIKECTH TPOMOOIIUTOIIE-
HUU C y4eTOM J1ab0pPaTOPHBIX MTOKa3aTeel U HaTH-
YHS/OTCYTCTBUSA  TeMOPPArudeckoro CHHIpOMA.
Ocoboe BHUMaHUE YAEIAI0Ch GU3BUIECKOMY COCTO-
SHUIO TIAI[UeHTa, a TaK)Ke YUYUThIBAJach JlajbHEMN-
masi JieyeOHAs TAKTUKA OCHOBHOWM IIATOJIOTUH
(xupypruueckoe JieueHUEe, KypC XHUMHOTEpPAIlUH,
TSI?KECTh OCHOBHOTO 3a00/IeBaHUs 1 HAJTUUUE/OTCYT-
CTBUE COIYTCTBYIOIIEeH marosnoruu). IlokazaHuem
JUUTS TOCITUTTU3AINH B THEBHOM CTAIIOHAD C IIETHI0
KOPPEKIINH TPOMOOITUTOTIEHNH Y OHKOJIOTHYECKUX 1
reMaToJIOTUYECKUX ITal[UeHTOB CJIYKWI YPOBEHb
TPOMOOITUTOB HHUXKE 10x109/J1 WK 20X10%/71 mpu
HAJINYUHU TEMOPPATHYeCcKOTO CHHJ[POMA, a TaK¥Ke
IUIAHUPYEMbIE KypChl IOJIMXUMHUOTEPAIINH U Ollepa-
TUBHBIE BMeIIaTeIbCTBA MPU 00JIee BHICOKUX ITOKa-
3aTeJIsIX YPOBHS TPOMOOITUTOB.

PesysibTaThl MCCIIEIOBAHUS TTOJyYeHbI U3 06as3bl
JIAHHBIX aBTOMATH3WPOBAHHON WH(OPMAIOHHON
cucteMbl TpaHcdysuomoruu (AVCT), aBToMaTU3u-
poBaHHOrO pabouero mecra «PerUIIMEeHT» U MeIU-
IUHCKOHM mH(pOpMaImonHoi cucreMbl HoBocubup-
ckoit obsmactu (MUC HCO). [l mozacuera u o6pa-
OOTKU JAHHBIX MPUMEHEHBI CTaHJIAPTHBIE (POPMBI
CTaTHCTUYECKOH 00paboTku pe3ysnbraToB. CraTH-
CTUYECKUU aHAINU3 ITPOBOJUJICS C ITOMOIIBIO TIPHU-

MATERIALS AND METHODS

The study included 222 patients of the NCBC day
hospital who underwent replacement therapy with
platelet concentrate transfusion to correct thrombo-
cytopenia syndrome for the period 2017—2022. The
average duration of hospitalization (treatment case)
in a day hospital in this category of patients for the
purpose of blood transfusion was 4.5 + 0.5 bed-days.
To determine the transfusion tactics during hospital-
ization in a day hospital, patients underwent clinical
laboratory tests. The volume of blood transfusion
therapy was selected individually, based on the
patient’s indicators that determine the severity of
thrombocytopenia, taking into account laboratory
parameters and the presence/absence of hemor-
rhagic syndrome. Particular attention was paid to
the physical condition of the patient, and further
treatment tactics of the underlying pathology (surgi-
cal treatment, chemotherapy course, severity of the
underlying disease and comorbidity presence/
absence) were also taken into account. The indica-
tion for hospitalization in a day hospital for the cor-
rection of thrombocytopenia in oncological and
hematological patients was platelet count less
10x10%/1 or 20x10?/1 in the presence of hemorrhagic
syndrome, as well as the planned courses of polyche-
motherapy and surgical interventions with higher
platelet count.

The results of the study were obtained from the
database of the transfusiology automated informa-
tion system (TAIS), the computer workstation
“Recipient” and the medical information system of
the Novosibirsk region (MIS NR). Standard forms of
statistical processing of results were used to calculate
and process the data. Statistical analysis was carried
out using Microsoft Excel. The results of the study
were evaluated using descriptive statistics, counting
the frequencies.

RESULTS AND DISCUSSION

Specialized medical care at the NCBC day hospi-
tal is carried out in accordance with the order of the
Ministry of Health of the Novosibirsk region dated
December 14, 2017 No. 3335 electively for hemato-
logical and oncological patients over 18 years of age
living in the city of Novosibirsk, who do not need
24-hour surveillance of medical personnel, under
the territorial programs of state guarantees for pro-
viding citizens of the Russian Federation with free
medical care [17].

In order to select appropriate transfusion regi-
men and determine further transfusion tactics, pri-
mary and transfusion-dependent patients are
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KJIQJTHOTO IIPOTPAMMHOTO KoMmIutekca Microsoft
Excel. PesysbTaThl HCCIEJOBAHUS OIEHWIH C
HCIIOJIb30BAaHUEM OITHMCATEJIPHOM CTATHUCTUKH, IIOJI-
cyeTa 4acTror.

PE3YJIBTATDBI 1 OBCY KAEHUE

Crenpaiu3upoBaHHAsA METUIMHCKASA TTIOMOIIb B
ngHeBHoM craumoHape HKIIK ocymiecrBiasercs
COTJIACHO TpWKazy MUHHCTEPCTBA 3J/IpaBOOXpaHe-
Hust HoBocubupckoii o6s1actu oT 14.12.2017 NO 3335
B IUIAHOBOM IMOPS/AKE MAaIllMeHTaM reMaToJIorHye-
CKOT'0 U OHKOJIOTHYecKoro npodusisa crapiie 18 Jer,
MPOKUBAIOIIUM Ha Tepputopuu r. HoBocubupcka,
He HYXJAIIMUMCA B KPYTJIOCYTOYHOM HAOJTIOIeHUH
MEIUIMHCKOTO IIEPCOHAJIa, B paMKaxX TEPPUTOPH-
aJIPHOH MPOTpaMMbl TOCYIAapPCTBEHHBIX TapaHTHH
obecnieuenuss rpaxkaaH Poccuiickoit ®enmepanuu
OecIIaTHOM MEIUIIMHCKOM ITOMOIIBIO [17].

C nesbo moib0pa afieKBaTHOM TpaHCPY3HOHHOM
Tepalny U OIpeesIeHUs JaJIbHeUIel TpaHchy3no-
JIOTUYECKOH TaKTHUKU NEPBUYHBIE W TPaHCQHY3UOH-
HO3aBUCHMBbIE MAIIMEHTHI HAIIPABJISIOTCA HA TOCIIH-
TaIU3alMI0 B JHEBHOW CTalMOHAp BpauyeOHOH
KOMUCCUEH MEJIUITUHCKUX OPTaHU3AIUHI JIJIST IIPOBE-
JIeHUsI KOMIUIEKCHOTO KYPCOBOTO JIEUEHUS C IIpUMe-
HEHHEeM COBPEMEHHBIX KOMIIOHEHTOB JOHOPCKOH
KpoBu. HarmpamsieHwe B JHEBHOH cCTampoOHAp OCYy-
mectBiasgerca nocpeacrsom MUC HCO. Hanpasns-
FOTCsI TIAITUEHTHI CO CIJIEYIOIIUMU JUATHO3AMHU: MHUE-
JIoJTUCIUIacTHYeCKHe cHHAPOoMbI (koa mo MKB-10 —
D46), npyrue amacTuueckue aHeMuu (Ko7 IIO
MKB-10 — D61), aHeMusi mpHu 3JI0KQUECTBEHHBIX
HOBooOpasoBanusx (kox mo MKb-10 — D63.0), BTO-
puunas Tpombonutonenus (xkox mo MKB-10 —
D69.5) [17, 18].

Buyrpennum HOpMatuBHbBIM akToM HKIIK ycra-
HOBJIEH IlepeueHb 00s13aTeTbHBIX KIIMHUKO-Iabopa-
TOPHBIX UCCIEOBAHUN MaI[eHTaM, MOCTYHAIOIINM
B JTHEBHOU CTaIlMOHAp, JJIS NPOBEJIEHUS 3aMECTH-
TEJIPHOU Tepamuy KOMIIOHEHTaMH KpPOBU. /laHHBIN
TepeveHb BKII0YAET CIIEYIOIINE UCCTeIOBAHUS:

» KIMHUYeCKUH (OOIIUI) aHATU3 KPOBU, CO CTaH-
JIApTHBIMU [TapaMeTpaMU, BKJIFOUAIONUMH ITOKa3a-
TeJId KAaYyeCTBEHHOTO M KOJIMYECTBEHHOIO COCTaBa
KPOBH (3PUTPOIUTHI U UX CIIelU(pUIECKHE TTOKA3a-
tesu (MCV, MCH, MCHC, RDW), J1IeKOLIUTHI ¥ MX
Pa3HOBU/IHOCTH, B TOM YHCJIE B IPOIEHTHOM COOT-
HollleHuH (JlelkonuTapHasi popmysia), TPOMOOIIUTHI
U UX crenuduyecKue moKa3aTeln), TakKe Ompesie-
JISIeTCsl CKOPOCTh oceianust aputporutos (COJ);

o KIMHHYecKHi (00IUKA) aHaIN3 MOYH;

e TECTBI JJIA WCKJIIOUEHHUA DPa3BUTHUs CIOHTAH-
HOTO TPOMO00Opa30BaHUS: TECT TPOMOOAUHAMUKH
CO CTaHJIAPTHBIMU IapaMeTpaMH, BKJIIOYAIIUMHU

referred for hospitalization in a day hospital by a
medical board of medical facilities for comprehen-
sive treatment using current components of donor
blood. Referral to a day hospital is carried out
through MIS NR. Patients are referred with the fol-
lowing diagnoses: myelodysplastic syndromes
(ICD-10 code — D46), other aplastic anemias
(ICD-10 code — D61), anemia in neoplastic diseases
(ICD-10 code — D63.0), secondary thrombocytope-
nia (ICD-10 code — D69.5) [17, 18].

An internal regulation of the NCBC establishes a
list of mandatory tests for patients admitted to a day
hospital for replacement therapy using blood com-
ponents. This list includes the following tests:

- complete blood count, with routine parameters,
including indices of the qualitative and quantitative
composition of blood (erythrocytes and their spe-
cific indices (MCV, MCH, MCHC, RDW), leukocytes
and their types, including in percentage (leukocyte
formula), platelets and their specific indices), the
erythrocyte sedimentation rate (ESR) is also deter-
mined;

« urinalysis;

« tests to exclude of spontaneous thrombus for-
mation: assessment of thrombodynamics with rou-
tine parameters, including indices of clot growth
inhibition, initial clot growth velocity, steady-state
clot growth velocity, clot size at 30 min, clot density
and/or coagulation tests, including indices such as
activated partial thromboplastin time (APTT), pro-
thrombin time (PT), prothrombin index (PTI), inter-
national normalized ratio (INR), fibrinogen;

« immunohematological tests, including determi-
nation of blood groups using the ABO, Rh and Kell
systems, detection of anti-erythrocyte antibodies;

« according to indications, the detection of anti-
leukocyte antibodies, cross-match for platelet con-
centrate in transfusion-dependent patients with
refractoriness to platelet transfusions are addition-
ally performed [19].

When examining a patient during hospitalization,
the transfusion tactics, the volume and duration of
transfusion therapy are determined, taking into
account the severity of thrombocytopenia, the sever-
ity of hemorrhagic syndrome, clinical parameters
and results of laboratory tests, the timing of polyche-
motherapy and surgical interventions, the course
and severity of the underlying disease.

During the study period, 1230 patients were hos-
pitalized in the NCBC day hospital for replacement
therapy with blood components (erythrocyte and
platelet concentrates). 222 patients needed correc-
tion of thrombocytopenia, of which thrombocytope-
nia due to malignant neoplasms (MN) (solid tumors)
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TOKa3aTeJu 3a/IEP>KKH POCTa CTYCTKAa, HAYAJIbHYIO
CKOPOCTh POCTa CTYCTKA, CTAI[MOHAPHYIO CKOPOCTh
pocra CrycTka, pa3Mep CrycTKa Ha 30 MUH, IUIOT-
HOCTb CTyCTKa H/WJIU KOAaryJOJOTHYECKHEe TEeCThI,
BKJTIOUAIOIE TAaKWe IOKA3aTeNH, KaK aKTUBUPO-
BaHHOE YaCTUYHOE TPOMOOIIACTUHOBOE BpEMs
(AYTB), nmporpombunoBoe Bpems (IIB), mpoTpom-
6uHoBbIA HHAEKC (IITU), MexayHapogHOE HOpMAa-
smzoBaHHoe otHomieHue (MHO), dubpunores;

* IMMYHOT€MaTOJIOTUUECKIE HCCIIe/IOBAHUS,
BKJTIOUAIOIIHE OIIPEZIEIEHHE TPYIIT KPOBHU 10 CUCTE-
maMm ABO, Rh u Kell, ckpuHUHT aHTH3PUTPOIUTAD-
HBIX aHTUTEJ;

* 110 ITIOKA3aHUAM JIOIIOJIHUTEIFHO BBIITOJIHAIOTCS
CKPDUHHUHT aHTUJIEHKOIUTAPHBIX aHTUTEN, KpPOCC-
MaT4d ]ISl KOHIIEHTpaTa TPOMOOIMTOB TpaHCQy3H-
OHHO3aBUCUMBIM IallIEHTaM ¢ PePPAKTEPHOCTHIO K
TpaHcdysuam [19].

[Ipu ocMoOTpe mareHTa BO BpeMs TOCITUTAIN3a-
WU OlpesiesisaeTcss TpaHC]Py3UOIOTUUECKas TaK-
TUKa, 00bEM U [IJINTEJIbHOCTh TpPaHChY3UOHHOH
TepAIUHU C Y4ETOM TSIKECTH TPOMOOIUTOIIEHUH, CTe-
IIEHU BBIPAKEHHOCTH FeMOPParnyeckoro CHHIpoOMa,
KJIMHUKO-J1a00paTOPHBIX TIOKa3aTesIel, CPOKOB IIPO-
BeJIeHUsl MTOJIUXUMHOTEPAIIUU U OIIEPATUBHBIX BMe-
IIaTeJIbCTB, OCOOEHHOCTEH TeUeHUS U TSKECTH
OCHOBHOTO 3a60J1€BaHUS.

3a u3yJyaeMbld MEPUO, B JHEBHOU CTAI[OHAP
HKIK 610 TOCTUTATU3UPOBAHO 1230 MAIUEHTOB
C IEJbI0 TPOBENEHUs 3aMECTHTEIbHON Teparuu
KOMITOHEHTaMU KPOBU (3PUTPOIUTCO/IEPKAIITUMHE
cpeaMu M KOHIIEHTpaTaMu TpoMOOIuTOB). B Kop-
PeKIuU TPOMOOIIUTONIEHUH HYKIAJIUCH 222 TIaI[U-
€HTa, U3 HUX TPOMOOIUTONeHUs Ha GHOHE 3I0KaUe-
cTBeHHBIX HOBooOpazoBanuit (3HO) (commmHbie
OTIyXOJIN) BhIABJIEHA B 69 ciIydasx, Ha POHe reMarTo-
JIOTUYECKuX 3a00JieBaHUN — B 153 ciydasx. Cpej-
HU# BodpacT manueHToB ¢ 3HO cocraBmi 48.7 + 9.4
rozia. B cTpyKType mamnueHToB ¢ TPOMOOIUTOIIEHUEH
Ha ¢one 3HO mpeobmamanu keHIIUHBI (56 u3
69 cIy4daesB, UTO cOCTaBUIIO 81.1 % OT YucJia rocouTa-
suzanuii ¢ 3HO). CpemHuii Bo3pacT MaIlUeHTOB C
reMaToJIOTUYECKUMH  3a00JIEBAaHUSMU  COCTaBHJI
65.2 + 8.6 rozia. B cTpykType marueHToB ¢ TpoM6O-
IUTOTIEHNEN Ha (pOHE reMaTOJIOrHIecKUX 3a001eBa-
HU# (153 manueHTa) mpeobaaay HalueHThl MysK-
cxoro noJjia (98 ues.), uTo cocTaBuIO 64.1 % OT uncIa
TOCIIUTATU3AINN TaI[IeHTOB ¢ TeMATOJIOTHUYECKUMHU
3a00JIEBAHUSAM.

CpenHuil ypoBeHb TPOMOOITUTOB IIPU MOCTYILIE-
HUU y Trpynnel nanueHtoB ¢ 3HO cocraBun
34.5 £ 20.7x10°/J1, cpelHUH YpOBEHb TPOMOOIIUTOB
IIPY MOCTYIUIEHUH B TPYTIE MAalHEHTOB C TeMaTOoJI-
OTMYECKUMHU 3a00JIEeBAHUAMU COCTABHI 22.1 +

was detected in 69 cases, due to hematological dis-
eases — in 153 cases. The mean age of patients with
MN was 48.7 + 9.4 years. In the structure of patients
with oncologic-related thrombocytopenia, women
predominated (56 out of 69 cases, which accounted
for 81.1% of the number of hospitalizations with MN).
The mean age of patients with hematological diseases
was 65.2 + 8.6 years. In the structure of patients
with hematologic-related thrombocytopenia
(153 patients), male patients predominated (98 peo-
ple), which accounted for 64.1% of the number of hos-
pitalizations of patients with hematological diseases.

The mean platelet count at admission in the group
of patients with MN was 34.5 + 20.7x109/1, the mean
platelet count at admission in the group of patients
with hematological diseases was 22.1 + 10.6x109/1.
In addition to thrombocytopenia, 7 patients with MN
(10.1%) had hemorrhagic syndrome, as well as
119 patients with hematological diseases (77.8%).
Out of 222 people who needed correction of throm-
bocytopenia, in 185 (83.3%) patients thrombocyto-
penia was in combination with anemic syndrome, in
37 (16.7%) patients thrombocytopenia was isolated.
Isolated thrombocytopenia was most often observed
in MN-associated cases (30 out of 69 hospitaliza-
tions, 43.4%), and in 77 cases (out of 153 hospitaliza-
tions with thrombocytopenia, 4.6%) it accompanied
hematological diseases. The structure of patients
with malignant neoplasms and hematological dis-
eases, who received platelet replacement therapy in
order to correct thrombocytopenia, is presented in
Table 2.

During the study period, the correction of throm-
bocytopenia due to malignant neoplasms (solid
tumors) was performed in 69 cases of hospitaliza-
tions in the NCBC day hospital, which accounted for
5.6% of the total number of hospitalizations
(n = 1230); due to hematological diseases — in
153 cases, which amounted to 12.4%.

The total volume of platelet concentrate trans-
fused in patients with MN was 259 doses, the average
number of doses of platelet concentrate for patients
in this group was 3.7 + 2.4. Clinical efficacy of
replacement transfusion was achieved in this group
of patients in all 69 cases, which was made 100%.
The course of platelet transfusion led to a decrease in
the severity of thrombocytopenia and complete
reverse of hemorrhagic syndrome. The platelet level
in the group of patients with MN increased signifi-
cantly from 34.5 + 20.7x10%/1 (at admission) to
89.3 + 19.3x107/1 (at discharge).

The total volume of platelet concentrate trans-
fused to patients with hematological diseases was

88

Journal homepage: http://jsms.ngmu.ru



Moor Yu.V. et al. / Journal of Siberian Medical Sciences Vol. 7, No. 3 (2023)

+ 10.6x109/s1. [ToMUMO TPOMOOITUTOIIEHNUHU, TEMOP-
paruyecKuil CHHPOM IPHUCYTCTBOBAJI Y 7 TAIlHEH-
toB ¢ 3HO (10.1 %) 1 y 119 MaI{eHTOB C T€MATOJIOTH-
yeckuMu 3abosieBanusMu (77.8 %). U3 222 uel.,
HY>K/IAQIONUXCS B KOPPEKIIUH TPOMOOIUTOIIEHIYE-
CKOTO CUHApOMa, y 185 (83.3 %) manueHTOB TpOMOO-
LIUTOIIEHUs HaOJII0[aIach B COUETAaHUU C aHeMUYe-
CKUM CHHJIPOMOM, y 37 (16.7 %) mamumueHToB TpOMOO-
[UTOIIeHU: ObLIa U30JIMPOBAHHOM. V3osimpoBaHHas
TPpOMOOITUTOIIEHHSI dYallle BCero HabJromasach Ha
¢one 3HO (30 ciryyaeB u3 69 crydaeB rOCIHUTAIIN3A-
W, 43.4 %) 1 B 7 caydasx (13 153 cIydaeB rociuTa-
JIU3aNUi ¢ TPOMOOITUTOIIEHMYECKUM CHHIPOMOM,
4.6 %) cOTpOBOsK/TajIa reMaTOJIOTHYECKHE 3a00J1eBa-
Hust. CTPyKTypa HalMeHTOB CO 3JI0KaYeCTBEHHBIMH
HOBOOOpPA30BaHUSIMHU M T'eMaTOJOTUUECKUMU 3a00-
JIEBAHUSAMH, IOJYUUBIINX 3aMECTUTEJHHYIO Tepa-
MU0 KOHIIEHTPATOM TPOMOOIIUTOB C I[EIBI0 KOPPEK-
IUU  TPOMOOITUTOIIEHHMYECKOTO CHHAPOMA, IIpes-
cTaBJieHa B Ta0JI. 2.

3a u3yJaeMbli [1eproJ| KOPPEKIUA TPOMOOIUTO-
MMEHUYECKOT0 CHHIpOMa Ha (DOHE 3JI0KAUECTBEHHBIX
HOBOOOpa30BaHUU (COTU/THBIE OIYXOJIN) IIPOBEJIEHA
marnyreHTaM B 69 caydasiX TOCHUTATN3AIUN B THEB-

490 doses, the average number of platelet concen-
trate doses for patients in this group was 3.2 + 1.3.
Clinical efficacy in the group of patients with hema-
tologic-related thrombocytopenia was achieved in
131 cases out of 153, which accounted for 85.6% of
the number of hospitalizations. In 22 cases (14.4%),
the correction of thrombocytopenia, according to
the laboratory findings, was ineffective: in 12 cases,
an increase in the level of platelets was not observed,
and in 10 cases, a small decrease (no more than
10%) in platelet count from the baseline was noted,
which was determined in the NCBC admittance.
Despite the lack of correction of thrombocytopenia
and platelet increase according to the results of clin-
ical tests, in some hospitalized patients with hema-
tological diseases, the reversal of clinical manifesta-
tions of hemorrhagic syndrome was achieved in
100% of hospitalizations (153 patients) as a com-
plete absence of nasal and gingival bleeding, the
absence of new mucocutaneous eruptions. Despite
the absence of an increase in platelet count due to
transfusion therapy in some patients, the average
platelet count in the group of patients with hemato-
logical diseases significantly increased from

Ta6smmua 2. CTpyKTypa NalueHTOB CO 3JI0KaYeCTBEHHBIMU HOBOOGPA30BaHUAMHU U reMaTOoJIOTHYeCKUMHU 3260J1eBaHUAMH,
MOJIyYMBIIMX 3aMeCTUTE/bHYIO TePANHI0 KOHIIEHTPATOM TPOMGOLUTOB C LieJIbI0 KOPPEKIIUH TPOMOOLUTOIIEHUY€eCKOT0
cuHApoMa B HeBHOM cTanroHape 'BY3 HCO «HoBocubGupcKui KIMHUYECKUH LIEHTP KPOBU»

Table 2. The structure of patients with malignant neoplasms and hematological diseases who received platelet replacement
therapy to correct thrombocytopenia in a day hospital of the Novosibirsk Clinical Blood Center

Ho3osorus / Entity

KosimyecTtBo /1015 OT 06GLIEro YKCIa

cJy4yaeB rocnuTaau3sanui, %
Number Proportion in total
of cases hospital admissions, %

Temamosoauueckuii npogurs / Hematological profile (n = 153)

OcTpbIi J1eHKO03, MUEJIOLUCIIIACTUYECKUEe CUH/POMBI, alllacTUYecKas aHeMuUs 106 69.3

Acute leukemia, myelodysplastic syndromes, aplastic anemia
XpoHuueckuit Muesoneiikos / Chronic myeloid leukemia

HexomxKHHCKast auMdpoma, 1uMpoMa X0PKKHHA, XPOHUIECKUH

JIUMPOLUTAPHBIHN JIEHKO3

Non-Hodgkin’s lymphoma, Hodgkin’s lymphoma, chronic lymphocytic leukemia

MHoxecTBeHHass muesioma / Multiple myeloma
MactonuTtos / Mastocytosis

4 2.6
19 12.4
14 9.2
9 5.9

Onkonozuveckuli npoguas / Oncological profile (n = 69)

3/10kayecTBEHHbIE HOBOOGPA30BaHUS MKEHCKOH PeNPOAYKTUBHOUN CUCTEMBI 41 59.5

Malignant neoplasms of the female reproductive system

3/710Ka4eCcTBEHHbIE HOBOOGPA30BaHUS MYKCKOU peNpPOAYKTUBHOMN CHUCTEMBI 6 8.7

Malignant neoplasms of the male reproductive system

3/10kayecTBEHHbIE HOBOOGPA30BaHUSI OPTAHOB KeJyJOYHO-KHIIeYHoro Tpakta 10 14.5

Malignant neoplasms of the gastrointestinal tract

3Jl0KauyecTBEHHbIE HOBOOOPA30BaHUS LeHTPAJbHON HEPBHOW CHCTEMBI 5 7.2

Malignant neoplasms of the central nervous system

3/10KkayecTBeHHbIE HOBOOGPA30BaHUS OPTAHOB JbIXaHUS
Malignant neoplasms of the respiratory system

7 10.1
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Hou cranmonap HKIIK, uro cocraBwio 5.6 % oOT
0011Iero yresia rocnuTaausanii (n = 1230); Ha poHe
reMaToJIOTHYECKUX 3a00JIeBaHUN — B 153 C/Iydasx,
YTO COCTABHUJIO 12.4 %.

CyMMapHBIi 00BEM IIEPEJIUTOTO KOHIIEHTpaTa
TpoMbo1uToB maruenTam ¢ 3HO cocraBui 259 703,
cpefiHee KOJIMUYECTBO JI03 KOHIIEHTpaTa TPOMOOIIN-
TOB JUIs TIAIUEHTOB JAHHOW TPYIIIbl COCTABUJIO
3.7 £ 2.4. Kauauueckasa 3(ppeKTUBHOCTh 3aMeCTH-
TEJIbHOU TpaHCPY3UOHHOU Tepaluu JOCTUTHYTA B
JIAaHHOU T'PYIIIIE MAI[MEHTOB BO BCeX 69 caydasx, 9YTo
coctaBwIo 100 %. IIpoBe/ieHHBIN KypcC IepenBa-
HUS KOHI[EHTPATOB TPOMOOIIUTOB IIPUBEJ K YMEHB-
[IIEHUIO CTETIEHN BBIPAYKEHHOCTU TPOMOOIIUTOTIEHUH
U MOJIHOU KJIMHUYECKOU KOPPEKIIMU reMopparmnye-
CKOTO CHH/IpOMA. YPOBEHb TPOMOOIMTOB Y TPYIIIIBI
maruedaToB ¢ 3HO 1ocToBEPHO MOBBICHIICA C 34.5 +
20.7%10°/71 (Ipu TOCTYTIEHUN) 710 89.3 + 19.3X10%/11
(Ipu BBITIHCKE).

CymMapHBIE 00beM KOHIIeHTpaTa TPOMOOIIU-
TOB, IIEPEJIUTOTO TMAallEeHTaM C TeMaTOoJIOTHYe-
CKUMU 3a00JIEBAHUSIMH, COCTABUI 490 7103, CPel-
Hee KOJIMYECTBO /103 KOHIIEHTPATa TPOMOOIIUTOB
JUIST  TIAI[MEeHTOB JIAHHOW TPYIIbl COCTABUJIO
3.2 + 1.3. Kiiuanueckas s3ppekTUBHOCTH B TPYIIIE
MalUeHTOB C TPOMOOIMTOIIEHUUYECKHM CHHIPO-
MoM Ha (GOHEe TeMaToJOoTHYecKuX 3aboseBaHUM
JOCTUTHYTa B 131 Caydae U3 153, UTO COCTABUJIO
85.6 % ot umcia rocnuTasU3anui. B 22 ciayyasax
(14.4 %) xoppekIusa TPOMOOIIUTOIIEHU U, COTJIACHO
MMOJIYYeHHBIM J1a00OpaTOPHBIM ITOKA3aTesIM, OKa-
3asach Hed(PEKTUBHON: B 12 ciaydadx MNPUPOCT
YPOBHSA TPOMOOIIMTOB He HabJII0AaICs, a B 10 CIIy-
yaax 3aUKCUPOBAHO HEBHAUUTEIbHOE CHUIKEHUE
(He 6oJiee 10 %) yrcsia TPOMOOITUTOB OT UCXOJHOTO
YPOBH:, KOTOPbIH 6611 omnpesiesien B HKIIK B 1eHb
rocuuTanu3anuu. HecMoTpsi Ha OTCYTCTBHE KOP-
PEKIIUU TPOMOOIUTOIIEHUH U HpUPOCTa TPOoMObO-
IIUTOB IO pe3yJjbTaTaM J1abopaTOPHOTO HCCIET0-
BaHUS Y YaCTH FOCIUTAIU3UPOBAHHBIX MAIIEHTOB
¢ TeMaTOJIOTUUYECKUMHU 3a00JIEBAaHUAMHU, KYITHUPO-
BaHUE KJIMHHYECKUX IPOSBJIEHUN reMopparude-
CKOTO CHHJApOMa JOCTUTHYTO B 100 % ciydaeB
rocrnuTanu3anui (153 mamueHTa) B BUAE IIOJHOTO
OTCYTCTBHUSI HOCOBBIX U JIECHEBBIX KPOBOTEUEHUH,
OTCYTCTBHUS CBEJKUX BBICHITAHUN HA KOXKE U CIU3H-
cThIX 00oJsioukax. HecMoTpst Ha OTCyTCTBHE IIPUPO-
cTa ypOBHSI TPOMOOIIMTOB BCJIEJCTBUE MPOBE/IEH-
HOHU TpaHChY3UOHHOU Tepaluu y 4YacTHU MalueH-
TOB, CpPeJHUN YPOBEHb TPOMOOINTOB B TpYIIIe
MaMueHTOB C TeMaTOJIOTHUYECKUMHU 3a00JIeBaHH-
SIMU JTOCTOBEPHO TOBBICHJICS € 22.1 + 10.6x109/71
(mpu moctyrieHun) A0 44.6 + 18.2x10%/n1 (mpu
BBIIIHCKE).

22.1+10.6x109/1 (at admission) to 44.6 + 18.2x109/1
(at discharge).

Post-transfusion complications in day hospital
patients for the period 2017—2022 were not found.

CONCLUSION

The improvement of methods for the diagnosis of
hematological and oncological diseases, measures
aimed at achieving targets for reducing mortality due
to oncological diseases have led to a significant
increase in the number of patients receiving chemo-
therapy, as one of the most effective methods for
treatment of oncological and hematological diseases.
In parallel with the steady increase in the incidence
and diagnosis of these diseases, the number of
patients receiving pathogenetic therapy and in need
of correction of blood parameters and syndromes
accompanying a deficiency of certain blood cells,
including patients with thrombocytopenia and hem-
orrhagic syndrome, expectedly increases.

The 6-year experience of the NCBC day hospital
shows the possibility of providing specialized medi-
cal care in the field of transfusiology to patients
with oncological and hematological diseases. Most
often, patients with thrombocytopenia due to
hematological diseases, including oncohematology,
need correction of thrombocytopenia with donor
blood components in the setting of a day hospital:
153 cases out of a total number of hospitalizations —
1230, which makes 12.4 and 68.9% of cases of hos-
pitalizations with thrombocytopenia (222 hospital-
izations), respectively. Among patients with hema-
tologic-related thrombocytopenia, patients with
suppression of bone marrow hematopoiesis due to
acute leukemia, myelodysplastic syndromes and
aplastic anemia prevailed (106 patients, which
accounted for 69.3% in this group). In the group of
patients with thrombocytopenia due to MN,
patients with tumors of the female reproductive
system prevailed (41 hospitalizations, which
amounted to 59.5% in the MN group). Replacement
therapy with blood components in transfusion-
dependent and comorbid patients in a day hospital
allows in most cases (85.6%) to carry out effective
clinical and laboratory correction of thrombocyto-
penia and achieve complete reversal of hemorrhagic
syndrome manifestations (100% of cases) on an
outpatient basis, and also allows planning the sub-
sequent hospitalization for patients requiring long-
term transfusions.
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[TocTTpaHcdy3MOHHBIX OCJIOKHEHUH y MaIueH-
TOB JHEBHOT'O CTallMOHAapa 3a nepuoja 2017—2022 IT.
He 3apUKCUPOBAHO.

SAK/IIOYEHUE

CoBepileHCTBOBaHHE METOJOB JUATHOCTHUKU
reMaTOJIOTUYECKUX U OHKOJIOTHYECKUX 3aboseBa-
HUH, MEPOTIPUSATHS, HAlPABJIEHHBIE HA TOCTIKEHIE
IleJIeBBIX ITOKas3aTesiel [0 CHI)KEHUI0 CMEPTHOCTH
HaceJIeHUs OT OHKOJIOTUUECKUX 3a00JIeBaHUH, TPU-
BeJII K 3HAYUTEJIbHOMY YBEJIWYEHHIO KOJIMYecTBa
MAIJMEeHTOB, INOJyYalolUX XUMUOTEpalulo, Kak
O/THOTO U3 caMbIX d(PPEKTUBHBIX METOOB JIeUeHU
OHKOJIOTHYECKHUX U TeMAaTOJIOTHYECKUX 3aboseBa-
Huii. [lapajuiesibHO ¢ HEYKJIOHHBIM POCTOM 3a60ste-
BAaEMOCTH U BBIABJIAEMOCTH JAHHBIX I1aTOJIOTUH
3aKOHOMEDHO YBeJIMYUBAETCA U KOJIUYeCTBO Ialu-
€HTOB, IIOJIy4alolUX IaTOTeHeTUYeCKyIO TePAIluio U
HYK/IAIOIUXCA B KOPPEKIIUH I0Kas3aTejiell KPOBU U
CHHJIDOMOB, COIIPOBOXKJAAIONIUX AedUIIUT TeX WU
HWHBIX KJIETOK KPOBH, B TOM YHCJIe TIAIJUeHTOB C TPOM-
bonuToneHNEel ¥ reMOPPArnIeCKUM CHHAPOMOM.

OmneiT pabotsl gHeBHOTO craruoHapa HKIIK B
TedeHue 6 JieT IeMOHCTPUPYeT BO3MOXKHOCTD OKa3a-
HUS CHENUATTM3UPOBAHHONU MEIUITUHCKON TTOMOIIHN
o TpOoPUI «TpaHCPY3HUOJIOTUS» OOJIBHBIM C
OHKOJIOTUYECKUMU M T€MaTOJIOTUYECKHIMU 3a60ste-
BaHusaMu. Hanbosee uacto B KOPPEKIIUU TPOMOOITH-
TOIIEHUU KOMIIOHEHTaMU JIOHOPCKOU KPOBH B YCJIO-
BHUAX JIHEBHOI'O CTallMOHapa HyXJAI0TCs MallMeHThbI
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¢ TpombonuToneHnell Ha pOoHE reMaTOIOTHYECKUX
3a00JIeBaHUH, BKJIFOYAsI OHKOTEMATOJIOTHIO: 153 CIIy-
Yyast U3 OOIIETO YKCIa TOCMTUTATIU3AIUN — 1230, YTO
COCTaBJISIET 12.4 U 68.9 % OT cIyuaeB rocuTaaIn3a-
WA ¢ TPOMOOIUTOIIEHUEN (222 TOCITUTATH3AIIHH).
Cpenu marnueHTOB ¢ TpoMOoUMTONEeHUeH Ha GoHe
reMaToJIOTUYEeCKUX 3aboyieBaHUN  1peobsiaanu
MMAIUEeHTHI C YTHETEHHEM KOCTHOMO3TOBOT'O KPOBET-
BOpEHUsI BCJIEJICTBHE OCTPOTO JIEHKO3a, MUEJIOIHC-
IUIACTUYECKUX CUH/IPOMOB, aIJIACTUYECKON aHEMUU
(106 mamyeHTOB, UTO COCTaBUIO 69.3 % B JaHHOU
rpymie). B rpymie naiueHToB ¢ TPOMOOIIUTOIIEHEH
Ha ¢one 3HO mpeobisiafany MaUEHTHl C OIYXO-
JIIMU  JKEHCKOH  PENpOJYKTUBHOH  CHUCTEMBI
(41 rociuTanM3aIus, YTO COCTAaBUIIO 59.5 % B IPyIIIIe
3HO). 3amectuTenpHas Tepamnusi KOMIIOHEHTaMH
KpPOBHU y TpaHC(]PY3HMOHHO3aBUCHUMBIX U KOMOPOUI-
HBIX MAIMEHTOB B YCJIOBUAX JTHEBHOTO CTAaI[MOHApa
MT03BOJISIET B OOIBIIUHCTBE caydaeB (85.6 %) ocyie-
cTBUTh 3G @PEKTUBHYIO KJIMHHUKO-JIa00paTOPHYIO
KOPPEKITUI0 TPOMOOIIUTOIIEHNYECKOTO CUHAPOMA U
JIOCTUYDb IIOJIHOTO KYIUPOBAHUS  IPOSBIECHUN
reMopparm4eckoro cuHyipoma (100 % ciydaeB) B
aMOyJIaTOPHBIX YCJIOBHUAX, & TAKXKe TO3BOJISET TLIa-
HUPOBATh MOCIEAYIOIYI TOCIUTATU3AIMIO JIJIst
MMAIUEeHTOB, HYXJAIOIIUXCA B IIPOJOJIKUATEIHHBIX
TpaHcy3UAX.

KoHdukT HHTEPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUU KOH(JIMKTA HHTEPECOB.
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Onenka meTusinmpoBanusa reHoB MIR-143 u MIR-145
B inMdoy3jax 60abHbIX AU Py3HOU
B-kpynmHoOKJI€TOUYHOU JUMGPOMOM

E.H. Bopomaesa®2, T.U. Ilocnenosaz, M.1. Uypkuua, A.M. Hecrepeir!, O.B. bepesunaz,
H.B. CkBopiosa?, T.A. Areesa?, B.H. MakcumoB" 2

!HayuHo-uccaedosamensbckuil uHCmumym mepanuu u npoguraxmuueckoit meduyust — guauan ®I'6HY
«@edepanvhblil uccaedosamensvekuil yeump Hucmumym yumonozuu u 2enemuxu CO PAH», Hogocubupck, Poccus

2@I'BOY BO «Hosocubupckuil 2ocydapcmeeHHblil meduuyuHckuil ynusepcumem» Munsdpasa Poccuu, Hogocubupck,
Poccus

AHHOTAIIA

BBeaeHue. JKeupeccus oHKocynpeccopHbix MUKpOPHK miR-143 u miR-145 Habo1aeTcest BO BCeX THUIIAX U3YUEH-
HBIX HOPMAaJIBHBIX TKAHEH U, 110 JIAHHBIM MHOTOYHMCJIEHHBIX UCCJIE/IOBAHUH, YTPAUUBAETCS IIPU 3JI0KAUYE€CTBEHHBIX HOBO-
obpazoBaHuAx. OnrcaHo CHIKEHUeE dKcrpeccud HaHHbIX MUKpOPHK npu nuddysHoH B-KpynHOKIETOUHOH iuMboMe
(IBKKJI), MexaHU3MBbI KOTOPOTO TPEOYIOT TOTIOTHUTETHHOTO U3YIEeHMS.

Henr mccanemgosanusa. OueHUTh MeTrwiupoBaHue reHoB MIR-143 u MIR-145 B TkaHU JTUMQOY3JIOB 6OJIb-
HbIX JIBKKJT 1 tuM@Oy3I10B TAIIMEHTOB ¢ pEaKTUBHOU (POJUTUKYJISIPHOM THIIEPILIa3UeH.

MaTepuans u B ucciieoBaHMe BKJIIOUHJIN OMONTATHI 14 (UKCHPOBAHHBIX (OPMAJIMHOM H
napadUHU3UPOBAHHBIX OIYX0JIEBBIX TMM(DOY3710B narnueHToB ¢ JIBKKJI u 11 11uMdOy3/10B OOJIBHBIX ¢ PEAKTUBHOM JIMM-
(doanenonarueir. OmnpeznesneHue craryca MeTHIMpoBaHus reHa MIR-145 B 00pasmax IPOBOAWUIA METOAOM METHJI-
crienuPUIHON OJITMMEPA3HOU IEMHON peakuu. [[Jisi KOJIMIecTBEHHOHN OIleHKU MeTHINPOBaHUs reHa MIR-143 UCIIOJb-
30BaJIOCh IPsAMOe OucyIb(PUTHOE cekBeHupoBaHue 1o CeHrepy.

Pes3ynbTarThl . BbUIO yCTAHOBJIEHO, YTO BCE HMCCIETOBAaHHBIE 00pa3Ilbl, KAK PEAKTUBHbBIE, TAK U OIyXOJIEBHIE,
“MeJi MeTiwinpoBaHue reHa MIR-145. Bo Bcex o6pasnax peakTHBHOM TKaHU JTUM(OY3JI0B ObLT 3apETrUCTPHUPOBAH MOHO-
TOHHBIN ypoBeHb MeTHaupoBanus CpG-nuHykieoTuzioB reHa MIR-143, TOr/ia KaK OIyXOJIEBbIE 0OPA3Ilbl IEMOHCTPHUPO-
Basti GOJIBIIYIO TeTeporeHHocTh. B o6pasiax JIBKKJI, a UMEHHO IMO/ITHUIIA U3 KJIETOK ITOCTTePMUHATBHOTO TPOUCXOK/IE-
HUS, CPEHUH YPOBEHb METIJIMPOBAHUS H3YYEHHOTO (parMeHTa IOCIeA0BaTeNbHOCTH reHa MIR-143 ObLI 3HAYUMO
HIKe, YeM B 00pasiiax peakTUBHBIX JTUMPOy3J10B (p = 0.026).

3aknoueHHUe. Boasagemoe B mumdoysnax 6ompabx JIBKKJI metmupoBanve reHoB MIR-143 n MIR-145 He
SIBJISIETCS OITYXOJIb-cenubUUHbIM. CI0KHBIH KJIETOUHBIN COCTAB AHAJIN3UPYEMBIX 00PA3IIOB, a TAKXKe PA3IMYHAs ILIOT-
HOCTHh MHUKPOCOCY/IOB MOTYT OOBSICHATH PA3JIMYHUA B YPOBHE MeTUIUPOBaHUA MIR-143 B TKAaHU PEAKTHUBHBIX U OITyXOJIe-
BBIX JITM(OY3JI0B.

Kmoueswnte croea: nuvmboma, metunuposanue, MUkpoPHK, rea MIR-143, ren MIR-145.
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Evaluation of MIR-143 and MIR-145 genes methylation in lymph
nodes of patients with diffuse large B-cell lymphoma
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ABSTRACT

Introduction. Theexpression of miR-143 and miR-145 oncosuppressive microRNAs is observed in all types of
normal tissues studied and, according to numerous studies, it is lost in malignant neoplasms. A decrease in the expression
of these microRNAs in diffuse large B-cell lymphoma (DLBCL) is described, the mechanisms of which require additional
study.

A i m . To evaluate the methylation of MIR-143 and MIR-145 genes in the lymph node tissue of patients with DLBCL and
lymph nodes of patients with reactive follicular hyperplasia.

Materials and methods. Thestudy included biopsies of 14 formalin-fixed and paraffinized tumor
lymph nodes of patients with DLBCL and 11 lymph nodes of patients with reactive lymphadenopathy. The methylation
status of the MIR-145 gene in samples was determined by the method of methyl-specific polymerase chain reaction. Direct
bisulfite sequencing based on the Sanger method was used to quantify the methylation of the MIR-143 gene.
Results. Itwasfound that all the studied samples, both reactive and tumor, had methylation of the MIR-145 gene.
A similar level of methylation of CpG dinucleotides of the MIR-143 gene was registered in all samples of reactive lymph
node tissue, whereas tumor samples showed greater heterogeneity. In the samples of DLBCL, namely a non-germinal B cell
phenotype, the average level of methylation of the studied fragment of the MIR-143 gene sequence was significantly lower,

than in the samples of reactive lymph nodes (p = 0.026).
Conclusion.

The methylation of MIR-143 and MIR-145 genes detected in the lymph nodes of patients with

DLBCL is not tumor-specific. The complex cellular composition of the analyzed samples, as well as the different density of
microvessels, may explain the differences in the level of MIR-143 methylation in the tissue of reactive and tumor lymph

nodes.

Keywords: lymphoma, methylation, microRNA, MIR-143 gene, MIR-145 gene.
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BBE/JIEHUE

MukpoPHK nmnpezncraBiasioT co60l  KOPOTKHE
OJTHOIIETIOYEeUHbIE MOJIEKYJIbI JUTMHOU 18—24 HyKJIe-
OTH/a, KOTOpble CBA3BIBAIOTCA C 3'-HETPaHCJIH-
pyeMbIMHU yyacTkaMu MuIieHed marpuyHoit PHK u
MOIABJIAIOT TAaKUM 00pa3oM TPAHCIAIUIO HJIH
BBI3BIBAIOT UX JIETPAIaIuio [1].

Hexoroprsle MmukpoPHK HaxozdaTca B moauru-
CTPOHHBIX KJIACTEPAX U OOBIUHO PETYIHUPYIOTCS
OJTHUM ITpOMOTOPOM. Kask/IbIii K1acTep MOKET OXBa-
TBIBATh OT 100 JI0 1000 HYKJIEOTHOB U CO/EPKATh
OT JBYX JI0 HECKOJbKUX JlecATKOB MUKpPOPHK. Taxk,
reHsl OHKocynpeccopHblx MUKpOPHK MIR-143 u
MIR-145 o6pa3yoT OWUIIUCTPOHHBINA KjacTep Ha
5Q33.1 y4JacTKke XpOMOCOMBI U IIOJ[Bepraircs
Ko-3Kcmpeccuu [1]. Bmecte ¢ TemM HemaBHO OBLIO

INTRODUCTION

MicroRNAs are short single-stranded molecules
with a length of 18—24 nucleotides that bind to
3’-untranslated regions of messenger RNA targets
and thus suppress translation or cause their degra-
dation [1].

Some microRNAs are located in polycistronic
clusters and are usually regulated by a single pro-
moter. Each cluster can span from 100 to 1000
nucleotides and contain from two to several dozen
microRNAs. Thus, the genes of oncosuppressive
microRNAs MIR-143 and MIR-145 form a bicistronic
cluster on the chromosome 5q33.1 region and
undergo co-expression [1]. However, it has recently
been shown that MIR-145 has a separate promoter
and can be expressed in isolation of MIR-143 [2].
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Puc. 1. 9xcnpeccust MUKpoPHK miR-143 1 miR-145 cOOTBETCTBEHHO B HOPMAaJIBHBIX TKAHAX UEJIOBEKA
1o anabIM pecypca The Genotype-Tissue Expression (1o [11, 12], ¢ uBMeHEHUSIMU)
Fig. 1. MiR-143 and miR-145 microRNA expression, respectively, in health human tissues according
to The Genotype-Tissue Expression database (according to [11, 12], with changes)

MmokasaHo, 4yto MIR-145 vuMeeT OTAEIbHBIA ITPOMO-
TOP U MOKET HKCIIPECCUPOBATHCS U30JIMPOBAHHO OT
MIR-143 [2].

Knacrep miR-143/145 nmpexacrapisier  coboi
HAIVIS/THBIA TPUMED CJI0KHOCTH MeXaHU3MOB (op-
MHUPOBaHUS NATTEPHOB sKcnpeccunn MUKpoPHK B
HOpMe U ITpu TaTostorun. Tak, B pamkax mpoekrta The

The miR-143/145 cluster is a clear example of the
complexity of the mechanisms of formation of
microRNA expression patterns in health and disease.
Thus, within The Genotype-Tissue Expression
(GTEXx) project, which is a publicly available resource
for studying tissue-specific gene expression and reg-
ulation, data on the expression of 54 types of healthy
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Genotype-Tissue Expression (GTEx), koTopbIii mpesi-
cTaBysieT cOOOU OOIIEOCTYITHBIN pecype JUIs u3yde-
HUS TKaHeCHelU(UUHON BSKCIPECCUH TE€HOB U HX
peryssiiuy, o0OOIeHbl JIaHHBIE TI0 SKCIPECCHH
54 THUIIOB 3/I0POBBIX TKAHEH ITOUTH 1000 YeJl., OIIpesie-
JIEHHOM MEeTOZIJaMU BBICOKOTIPOr3BoiuTeIbHOrO PHK-
cexkBernupoBanus [3]. CormacHo ganubiM GTEX, ske-
npeccusi MiR-143 1 miR-145 HabIr0/1a€TCST BO BCEX
TUTIAX U3YYEHHBIX HOPMAJIbHBIX TKAHEW U, MO JIaH-
HBIM MHOTOYHCJIEHHBIX UCCIIEZIOBAHIH, YTPAUNBAETCS
IIPY 3JIOKAYECTBEHHBIX HOBOOOPA30BaHUSAX [1, 4—6].

BmMmecre ¢ Tem pecypc GTEX He coziep:KUT JaHHBIX
00 skcmpeccun miR-143 1 miR-145 B remonoaTuye-
CKHUX TKaHAX B HopMe. Ilo pesysnbpratam sKCHEpHU-
MEHTOB 10  NPOQWINPOBAHUIO  OKCIPECCHH
MukpoPHK nmeeT MmecTo cHMKeHNe YPOBHs JAHHBIX
MOJIEKYJT TIPU JIUMGOIIPOTHU(EPATUBHBIX 3a00JI€Ba-
HUAX B CPABHEHHH C KOHTPOJIBHBIMH 00pa3LaMu [4].

[Tpusnekator BHUMaHue paboTer Y. Akao et al.
(2007) u A. Roehle et al. (2008), B KOTOpPBIX OBLIO
IIOKa3aHO CHIXKeHHue skcrpeccun MUKpoPHK xita-
crepa miR-143/145 npu auddysHor B-kpymHO-
kinetoudod yimmdome (IBKKJI) [7, 8]. IIpoBenen-
HbIE paHee UCC/IeIOBAHUS TTOKA3aJIU, UTO CHIKEHIE
SKCIIPECCUH PAZa OHKOcylpeccopHbIX MUKpOPHK B
OIyX0JIEBOU JIUMMOUTHON TKAHU MOKET OBITh CBS-
3aHO ¢ abeppaHTHBIM METHJIUPOBaHUEM [9, 10].

Kpowme Toro, xak BUHO U3 PHUC. 1, ypOBEeHb MiR-
143 B OZTHOU W TOU K€ TKAHU B Pa3bl HIKE YPOBHA
miR-145, uTo TpebyeT AOMOJTHUTETHLHOTO O0BsICHE-
HUS ¥ MOKET OBITh CBA3aHO CO CTaTyCOM METHJINPO-
BaHUSA KOAUPYIOIIUX UX T€HOB.

ITEJIb NCCJIEAJOBAHUA

OueHuth MeTWIMpoOBaHUe TeHOB MIR-143 u
MIR-145 B TkaHU JuMPOY3I10B 601bHBIX JIBKKJI 1
uMGOY3JI0B MAIUEHTOB C PEAKTHBHOU (DOJUIHKY-
JIIPHOMY ruIepIiasuei.

MATEPUAJIbI 1 METO/IbI

B uccienoBanye BKIIOUMIN OMONTATHI 14 UK-
CUPOBAaHHBIX (POPMAJIMHOM U NapadpUHU3UPOBAH-
HBIX OITyX0JIeBBIX INM(}0y310B nanueHToB ¢ JBKKJI
(6 GCB u 8 non-GCB MMMyHOTHCTOXUMHUYECKOTO
MIOATHIIA) U 11 TUMQPOY3JI0OB GOTBHBIX C PEAKTHUBHOM
(oJITUKYIAPHOU THIEPILIA3HEN.

C mnapaduHUBUPOBAaHHBIX OJIOKOB  Opaiu
3—4 cpesa TOJIIUHON 10—12 MKM. /11 BbIJIeJIEHUS
JHK ucnionp3oBatu (GpeHoI-XI10popOPMHBIH METO/T
¢ TYaHHUJUHOM.

ITo 500 ur JTIHK xaxaoro ob6pasia mojBeprajioch
O6ucybGUTHON KOHBEPCHUU € IPUMEHeHHeM Habo-
poB EZ DNA Methylation Kit, corsiacHo mpoTokoy
npousBoutess (Zymo Research, CIIIA).

tissues of almost 1000 people determined by high-
performance RNA sequencing have been summa-
rized [3]. According to GTEx data, the expression of
miR-143 and miR-145 is observed in all types of nor-
mal tissues studied and, according to numerous
studies, it is lost in malignant neoplasms [1, 4—6].

At the same time, the GTEx does not contain data
on the expression of miR-143 and miR-145 in healthy
hematopoietic tissues. According to the results of
microRNA expression profiling experiments, there is
a decrease in the level of these molecules in lympho-
proliferative diseases in comparison with control
samples [4].

The attention is attracted by works of Akao et al.
(2007) and Roehle et al. (2008) which showed a
decrease in miR-143/145 cluster microRNA expres-
sion in diffuse large B-cell ymphoma (DLBCL) [7, 8].
Previous studies have shown that a decrease in the
expression of a number of oncosuppressive microR-
NAs in tumor lymphoid tissue may be associated
with aberrant methylation [9, 10].

In addition, as can be seen from Fig. 1, the level of
miR-143 in the same tissue is several times lower
than the level of miR-145, which requires additional
explanation and may be related to the methylation
status of the genes encoding them.

AIM OF THE RESEARCH

To evaluate the methylation of MIR-143 and
MIR-145 genes in the lymph node tissue of patients
with DLBCL and lymph nodes of patients with reac-
tive follicular hyperplasia.

MATERIALS AND METHODS

The study included biopsies of 14 formalin-fixed
and paraffinized tumor lymph nodes of patients with
DLBCL (6 GCB and 8 non-GCB immunohistochemi-
cal phenotypes) and 11 lymph nodes of patients with
reactive follicular hyperplasia.

Three to four 10—12 pm sections were taken from
the paraffinized blocks. The phenol-chloroform
extraction with guanidine was used to isolate DNA.

500 ng of DNA from each sample was subjected
to bisulfite conversion using EZ DNA Methylation
Kit, according to the manufacturer’s protocol (Zymo
Research, USA).

The Human Methylated and Non-methylated
DNA Set (Zymo Research, USA) was used as negative
and positive controls. The efficiency of bisulfite con-
version was assessed by bisulfite sequencing (Fig. 2
and 3).

The determination of the methylation status of
the MIR-145 gene in samples was performed by
methyl-specific polymerase chain reaction (MS-
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Puc. 2. ®parmeHT XpoMaTorpaMmbl 6ucyabduTHOro cukBenca CpG-octpoBka reHa MIR-145
(BBIIIOJTHEH C HUCIIOJIb30BaHNEM 06pATHOrO IpaiiMepa; Met — IUTO3UH B METHIMPOBAHHOM COCTOSIHHH;
UMet — THMUH Ha MeCTe [IUTO3UHA B HEMETUIMPOBAHHOM COCTOSIHUM; KPACHON PaMKOU BbiziesieHbl CpG-IMHYKJIEOTH/IbI):
A — metunupoBanHasa JIHK; B — semeruiuposannaa JTHK
Fig. 2. Chromatogram fragment of the MIR-145 gene CpG-island bisulfite sequence (made using a reverse primer;
Met — methylated cytosine; UMet — thymine in place of unmethylated cytosine; CpG dinucleotides are highlighted
with a red frame: A — methylated DNA; B — unmethylated DNA

B KayecTBEe OTPULIATEIFHOTO U IOJIOKUTETHHOTO
KOHTPOJISI IpUMeHsiIcsl Habop KoHTposbHBIX JJTHK
Human Methylated and Unmethylated DNA Control
Kit (Zymo Research, CIIIA). OueHka HOJHOTHI KOH-
BepPCUU MMPOBOIMIIACH METOZOM OUCYIIb(PUTHOTO CEK-
BeHUpOBaHUs (pUC. 2 U 3).

OmnpeziesieHne cTaTyca METWIMPOBaHUA TeHa
MIR-145 B 0o0pasiiax MpOBOJAUIA METOJ0OM METHJI-
crienUYHON TIOJTMMEPA3HON IENMHOU peaKIuu

PCR) according to the previously described method
[13] in two test tubes: with primers for the methyl-
ated and unmethylated allele (Table 1, Fig. 4).

To quantify the methylation of the MIR-143 gene,
direct bisulfite sequencing based on the Sanger
method was used by capillary electrophoresis on a
Hitachi 3500 Genetic Analyzer (Applied Biosystems,
USA) according to the approaches described earlier
(Table 1) [14—16]. The accuracy of this approach is

UMet UMet

i\’, \/’\_\ ‘

Puc. 3. ®parmeHT xpomarorpamMmsl bucysibpuTHoro cuksenca CpG-ocrposka rena MIR-143
(BBIIIOJIHEH C UCIIOJIb30BaHUEM 06paTHOro IMpaiiMepa; Met — IUTO3UH B METUIMPOBAHHOM COCTOSTHHH,
UMet — THMHUH Ha MeCTe [IUTO3WHA B HEMETUIMPOBAHHOM COCTOSIHUU; KPACHON PaMKO# BbiiesieHbl CpG-IMHYKIJIEOTHIBI):
A — metunupoBanHas [[HK; B — nemetunuposannas JJHK
Fig. 3. Chromatogram fragment of the MIR-143 gene CpG-island bisulfite sequence (made using a reverse primer;
Met — methylated cytosine, UMet — thymine in place of unmethylated cytosine;
CpG dinucleotides are highlighted with a red frame): A — methylated DNA; B — unmethylated DNA
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Ta6smmua 1. [locne[0BaTeIbHOCTH /151 aHATM3a CTaTyca MeTUJIMPOBaHUs TeHoB MUKpoPHK
Table 1. Sequences for assessment the methylation status of microRNA genes

T oTxwura, °C

MeTop, l'en IlocnemoBaTe/IbHOCTH MpaliMepoB /l/IMHa aMIVIMKOHA, I1.H. Annealing
Method Gene Sequence of primers Amplicon length, b.p. temperature, °C
MC-IILIP  MIR-145 MF 5'-gggttttcggtattttttagggtaattgaagtttc-3' 98 64
MS-PCR MR 5'-taaaataccacacgtcgcecg-3'

UMF 5'-gggtttttggtattttttagggtaattgaagtttt-3' 108 56

UMR 5'-aaccaaaataaaataccacacatcacca-3'
BC MIR-143 F 5'-ttgggtgtttaaatggtaggttatag-3' 217 60
BS R 5'-actcccaactaaccaaaaatacaac-3'

[IpumMedyaHnmue:
CeKBEHMPOBaHHUe.
Note.

(MC-IILIP) no omucaHHOU paHee MeToAuKe [13] B
JIByX NPOOMpKax: ¢ ImpadiMepaMu, KOMILJIEMEHTap-
HBIMH K METHJIHPOBAHHOMY ¥ HEMETHIUPOBAHHOMY
ayuesio (tabi1. 1, puc. 4).

JI11 KOJIMYECTBEHHON OIIEHKH METHIHPOBAHUS
reHa MIR-143 WCIIOJIb30BAJIOCH IPSIMOE OUCYThDUT-
HOe cekBeHUpOBaHUe 10 CeHrepy MeTOIOM Kalluj-
JISIpHOTO 3JieKTpodopesa Ha anmnapare Hitachi 3500
Genetic Analyzer (Applied Biosystems, CIITIA)
COTJIACHO OIMCAHHBIM paHee moaxoam (cM. Tabir. 1)
[14—16]. TouyHOCTh AAHHOIO MOAXOJA HECKOJIBKO
HUZKE, YeM TOYHOCTh ITINPOCEKBEHUPOBAHMUS U CEKBE-

600 m.H. / b.p.
500 m.H. / b.p.
400 n.H. / b.p.

300 n.H. / b.p.

—
200 m.H. / b.p.

100 m.H. / b.p.”

u M U M

MW Kotp S4
* Cneg

ILH. - nap HykJeoTuAoB; MC-IILP - meTun-cnenndudHas nonuMepasHas LenHas peakuus; BC - 6ucysnbduTHoe

b.p. - base pairs; MS-PCR - methyl-specific polymerase chain reaction; BS - bisulfite sequencing.

somewhat lower than the accuracy of pyrosequenc-
ing and cloning-based sequencing, but it is sufficient
to achieve the research goal, while its affordability,
speed and simplicity surpass the latter two methods
[14]. The method involves a simultaneous analysis of
several CpG dinucleotides within the amplicon
boundaries and has high specificity and reproduc-
ibility, as well as sensitivity from 15% of the methyl-
ated allele and more [17].

Four CpG dinucleotides were analyzed within the
CpG island (a fragment with a length of 217 base
pairs (b.p.)) located between —156 and +59 b.p. from

Puc. 4. PesysbraTsl MeTHI-criennduueckoi moaumMepasHoi nermnou peakiuu (MC-TIIIP) nyist onpeesienus cratyca
MeTHIpoBaHus reHa MIR-145 (31ekTpodopes B 5% MOJUAaKPUIAMUHOM TeJie; I.H. — ap Hykyieotuzos; M — ITIIP
¢ mpaiiMepamy, cenudUIHbBIMEI K METIJINPOBAaHHOMY ayuiesio; U — TP ¢ npaliMepamu, cienuUIHBIMU K HEMETUJIH-
poBaHHOMY ajuiento; MW — Mapkep MOJIEKy/IIPHOH Macchl 100 IL.H.; K 0Tp — OTpHUIaTesIbHBIH KOHTPOJIb; S4—S6 —
o6pasiel manueHToB ¢ auddysHoi B-kpynHokiaerouHoi aumdomoii; K UM — koHTpoabHas HemerwinpoBanHas JTHK;
K Met — konTposibHas MeTruinpoBanHas JTHK)

Fig. 4. Results of methyl-specific polymerase chain reaction (MS-PCR) to determine the methylation status of the MIR-
145 gene (polyacrylamide gel (5%) electrophoresis; b.p. — base pairs; M — PCR with primers for the methylated allele; U —
PCR with primers for to the unmethylated allele; MW — marker of molecular weight of 100 b.p.; C neg — negative control;

S4—S6 — samples of patients with diffuse large B-cell ymphoma; K UM — control unmethylated DNA; K Met — control
methylated DNA)
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HUPOBAaHUA Ha OCHOBE KJIOHHMPOBaHUfA, HO JIOCTa-
TOYHA JJI IOCTIKEHUSA IeJTN UCC/IeI0OBaHUSA, B TO
BpeMsA KaK ero SKOHOMHUYecKas JOCTYITHOCTb, CKO-
POCTh U TPOCTOTA IPEBOCXOAAT JBa IIOCJIEHUX
Metoza [14]. MeToj; mojpa3yMeBaeT OJHOBPEMEH-
HBIM aHamu3 HecKoJbKuX CpG-IHUHYKIEOTHIOB B
TPaHUIAX aMIUIMKOHA U 00J1a7jaeT BHICOKOU CIIEITH-
(pUIHOCTBHIO U BOCIPON3BOAMMOCTBIO, & TAKIKE UyB-
CTBUTEJIBHOCTHIO OT 15% METHUJIMPOBAHHOTO aJIIesis
U BhIIIIE [17].

AnanusupoBaniu yeTbipe CpG-IuHYyKIEOTHA B
npenenax CpG-ocrpoBka (dpparmMeHT JIMHON
217 map HYKJIeOTHZOB (I.H.)), PACIIOJIOKEHHOTO
MeXay —156 ¥ +59 IL.H. OT caliTa Havasa TPaHCJIs-
uuu reHa MIR-143. Beut BeIOpaH JaHHBIA y4acTOK
110CJIe0BATEIbHOCTH, TaK KaK IAaTTEPH ero MeTHJIN-
PpOBaHUS IEMOHCTPUPOBAJ BapHAIIUU IIPU OILyXOJIe-
BBIX 3a00J1€BaHUAX U B HOpMe [15]. O1ieHKy pe3yJib-
TaTOB CEKBEHUPOBAHUSA OCYIIECTBJISJIU C IOMOIIBIO
nporpammbl Chromas.

B amanu3 Opasu XpoMaTorpaMMbl CHUKBEHCOB
XOPpOIIEro KauyecTBa: ¢ BBICOKUM YPOBHEM CUTHAJIA U
MUHUMaIBHBIM (OHOBBIM IIyMoM. IIpoBoamioch
omnpezieJieHre BBICOTHI MMKOB IIUTO3WHA ¥ THMHUHA B
kaxaoM CpG-auHyKIeoTHZe Ha XpOMaTOTpaMMe.
ITocKkoIBKY CEKBEHHMPOBAHUE IIPOBOAMIOCH C 0OpaT-
HOTO TIpaiiMepa, JJIs KOJTUYEeCTBEHHOTO BhIPAXKEHU
YPOBHSA METHUJIUPOBAHUA UCIIOIb30BajIach popmya

MetC =100 x hG / hG + hA,

rae MetrC — ypoBeHb METUJIMPOBAHUS [TUTO3UHA, %;
hG — BbIcOTa KA TYaHUHA;

hA — BrICcOTa IMKA afileHUHA.

OpmHOouHBIM UK G paccMaTpuBaICS Kak 100%
METUJINPOBAaHUE, OJUHOUYHBIN MUK A — KaK OTCyT-
CTBHE METWUJIMPOBAHUS, a NepekphiBapiuecsi G u
A — KaK 4aCTHYHOE MeTHIHpOBaHue (0—100 %).

CTaTHCTUYECKUH aHaJIu3 IPOBOAWJICA B IPO-
rpamme SPSS 16.0 g1 Windows (SPSS Inc.). Paziu-
YU CYUTAIIMCh CTATUCTUYECKH BHAUYMMBIMH IIPHU
p < 0.05. HopMaJbHOCTD pacipeziesieHus mapamMe-
TPOB IIPOBEPSIIU C UCIOJIb30BaHUEM TecTa Kosmoro-
poBa — CmupHOBa. /i1 IeEpeMeHHBIX, HE TTOAINHSI-
FOIIMXCST HOPMAJIbHOMY PacpesieIeHUI0, UCII0Ib30-
BaHbI 3HaUeHUs: Meauansl (Me), 25-T0 U 75-TO TPO-
neaTuia (Q25; Q75). PacueTsl mpOWBBOAWINUCH C
HCIIOJIb30BaHUEeM TecToB Kpackerma — Yosunca u
Manna — YurtHu.

PE3YJIBTATDI

ITo pesynbratam MC-IIIIP 6bUIO yCTaHOBJIEHO,
YTO BCE UCC/IEIOBAHHBIE 00PA3IIbl, KAK PEaKTUBHBIE,
TaKk M OIyXOJIEBbIE, MMeJIN MEeTWJINPOBAaHHE TreHa
MIR-145.

the site of the start of translation of the MIR-143
gene. This region of the sequence was chosen because
the pattern of its methylation showed variations in
tumors and in normal cells [15]. Sequencing results
were evaluated using Chromas software.

Sequencing chromatograms of good quality
were taken for analysis: with high signal strength
and minimal background noise. The height of cyto-
sine and thymine peaks in each CpG dinucleotide
was determined on a chromatogram. Since
sequencing was performed from a reverse primer,
the formula was used to quantify the methylation
level:

MetC =100 x hG / hG + hA,

where MetC is cytosine methylation level, %;

hG is height of guanine peak;

hA is height of adenine peak.

A single peak G was considered as 100% methyla-
tion, a single peak A — as no methylation, and over-
lapping G and A — as partial methylation (0—100%).

Statistical analysis was carried out using SPSS
16.0 for Windows (SPSS Inc.). The differences were
considered statistically significant at p < 0.05. The
normality of the distribution of parameters was
checked using the Kolmogorov-Smirnov test. For
variables that do not meet the normal distribution,
median (Me), 25th and 75th percentiles (Q25; Q75)
were used. Calculations were performed using the
Kruskal-Wallis and Mann-Whitney tests.

RESULTS

According to the results of MS-PCR, it was found
that all the studied samples, both reactive and tumor,
had methylation of the MIR-145 gene.

The values of the MIR-143 gene methylation in
samples of patients with reactive lymphadenopathy
and patients with DLBCL are presented in Table 2.

We found no significant differences for each of
the four individual CpG dinucleotides, however, the
average methylation level for all CpG dinucleotides
was significantly lower in tumor samples (71.5 (64.1;
74.7)% vs. 75.5 (71.8; 81.0)%, p = 0.049) (Fig. 5, A).

It was also noteworthy that in all samples of reac-
tive lymph node tissue, a close level of methylation of
the CpG dinucleotides of the MIR-143 gene was
recorded, while tumor samples showed greater het-
erogeneity (Table 2).

Separate analysis of DLBCL samples by immuno-
histochemical phenotypes showed that the differ-
ence in the average level of methylation of the CpG
dinucleotides between the two groups of reactive and
tumor lymph nodes is due to a lower level of
methylation in the samples of patients with non-ger-
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Ta6smua 2. YpoBeHb MeTuanpoBaHus CpG-AUHYKJIEOTH/IOB B IMMQOYy3J1ax NaLMeHTOB C peaKTUBHON IMMdoasieHonaTHel
Y OIyX0JIeBbIX INMoy3s1ax 601bHbIX Auddy3HON B-KpynHOKIeTOUHOH IMdomoii, Me (25; 75)

Table 2. The level of methylation of CpG dinucleotides in the lymph nodes of patients with reactive lymphadenopathy and
tumor lymph nodes of patients with diffuse large B cell-lymphoma, Me (25; 75)

YpoBeHb MeTH/IMPOBAaHUA MTO3UHA, % / Cytosine methylation level, %

CpG-AMHYK/1€0THUJ,

CpG dinucleotide PeakTHBHBIE JIUMOY3JIBI OnyxoJieBbie TUMPOY3/IbI p
Reactive lymph nodes Tumor lymph nodes

CpG1 78.0 (71.0; 81.0) 68.0 (45.8; 74.0) 0.055

CpG2 85.0 (80.0; 89.0) 81.0 (63.3; 86.0) 0.154

CpG3 77.0 (70.0; 82.0) 72.5 (68.8; 82.5) 0.476

CpG4 67.0 (58.0; 79.0) 61.5 (50.3; 73.3) 0.217

Cpennee 3HayeHue / Average value 75.5 (71.8; 81.0) 71.5 (64.1; 74.7) 0.049

3HaueHUsd YpOBHA MeTWINpOBaHUA reHa MIR-
143 B 00pasmax MaIleHTOB C PeaKTUBHOU JMMDO-
azeHomnarueir u 6osbHbIX JIBKKJI mpesicraBieHsb! B
TabJ. 2.

Hamu He 6bUI0 OOHAPYKEHO 3HAYUMBIX PA3JIU-
YUH I KaXKJOTO U3 YEThIPeX OTAEeIbHBIX U3y4YeH-
HbIX CpG-AMHYKJIEOTHUIOB, OZHAKO CPEIHUH YpO-
BEHBb METUJIUPOBAHUS /11 BceX CpG-IMHYKIEOTH/IOB
ObLT 3HAUMMO HIIKE B OIYXOJIEBBIX oOpasiax (71.5
(64.1; 74.7) % nipoTtus 75.5 (71.8; 81.0) %, p = 0.049)
(puc. 5, A).

Takke obpamaso Ha cebs BHUMAaHHE TO, UTO BO
Bcex oOpasax peaKTUBHOHN TKaHU JTUM(POY3JI0B ObLI
3apEeruCTPUPOBAH OJUBKUH YPOBEHb METHUJINPOBA-
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minal center B-cell (non-GCB) lymphoma: 67.5
(55.9;73.4)% vs. 75.5 (71.8; 81.0)%, p = 0.026 (Fig. 5,
C). The average level of methylation in the samples of
patients with GCB lymphoma was close to the level of
methylation in reactive lymphadenopathy and
amounted to 74.0 (70.5; 78.3)% (Table 3).

Fig. 6 shows examples of sequence chromato-
grams of reactive and tumor tissue samples.

DISCUSSION

Currently, studies have been conducted for pro-
filing the level of microRNAs in various hematopoi-
etic malignancies. It has been shown that the levels
of miR-143 and miR-145 can be reduced both in

B
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Puc. 5. CpeHuii ypoBeHb METHJIMPOBAHUS B M3yYE€HHbBIX 00pasax (3Be3/oukaMu 0003HaUeHbI 00pasIibl, KOTOpPbIE
He YKJIa/IbIBAIOTCA B ZiIarpaMMy pasMaxa i KaXK/[01 aHaJTU3UPYeMOi TPYIIIbI): A — PEaKTHBHBIE U OIIyXOJIEBbIE
JiMdOoy3bl; B — peakTUBHBIE U OITyX0JIeBbIe JIMM(OY3JIbl B 3aBUCMOCTH OT UMMYHOTHCTOXUMHUYECKOTO TIO/TUIIA
(GCB — noaTun u3 KJIETOK TepMUHAJIBHOTO IIeHTpa; non-GCB — MOATHII U3 KJIETOK MOCTTEPMUHAJIBHOTO ITPOUCXOK/IEHUS)
Fig. 5. The average level of methylation in the studied samples (GCB — germinal center B cell; non-GCB — non-germinal
center B cell; asterisks indicate samples that do not fit into the box plots for each group): A — reactive and tumor lymph
nodes; B — reactive and tumor lymph nodes, depending on the immunohistochemical phenotype
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Ta6una 3. YpoBeHb MeTurpoBaHus CpG-AUHYKI€0TH/I0B B TMMPoy3siax 60abHbIX JUuddy3HOU B-KpynHOKIeTOUHON
JMMQOMOH B 3aBUCHMOCTH OT UMMYHOTHCTOXUMHUYECKOTO roATHuna, Me (25; 75)

Table 3. The level of methylation of CpG dinucleotides in the lymph nodes of patients with diffuse large B-cell lymphoma
depending on the immunohistochemical type, Me (25; 75)

YpoBeHb MeTU/IMPOBaHUA LUTO3UHA, %

CpG-aMHyKICOTH Cytosine methylation level, % zl_z
CpG dinucleotide PeakTHBHBIE TUMOY3JIbI GCB-nmogTun non-GCB-noaTHUN p:::
Reactive lymph nodes GCB type non-GCB type
CpG1 78.0 (71.0; 81.0) 69.5 (58.0; 74.0) 61.5 (44.3; 84.3) 0.107
0.117
0.477
CpG2 85.0 (80.0; 89.0) 81.0 (70.3; 85.8) 81.0 (61.8; 86.0) 0.267
0.214
0.948
CpG3 77.0 (70.0; 82.0) 75.0 (72.3; 88.3) 70.5 (60.5; 78.8) 0.724
0.173
0.137
CpG4 67.0 (58.0; 79.0) 73.5 (66.0; 86.5) 53.5 (43.5; 63.3) 0.338
0.008
0.014
CpenHee 3HayeHUe 75.5(71.8; 81.0) 74.0 (70.5; 78.3) 67.5(55.9; 73.4) 0.365
Average value 0.026
0.196
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Puc. 6. ®parmeHT XpoMaTorpaMMbl 6ucybGuTHOTO crkBeHca CpG-ocTpoBka reHa MIR-143
(BBIIIOJIHEH C UCIIOJIb30BaHHEM 06paTHOTO mpaliMepa; nudpamMu ykaszaH ypoBeHb METHINPOBaHUA (%)
kaxoro n3 CpG-IuHYKIEOTHIOB): A — peakTUBHBIN TuMdOy3es; B — omyxoseBsiit 1umMdoy3sest 60J1bHOTO
nuddysHoi B-kpymHOKIeTOUHOM TuM$poMoit, non-GCB-mmoaTuIt
Fig. 6. Chromatogram fragment of bisulfite sequence of the CpG island of the MIR-143 gene
(made using a reverse primer; the figures indicate the methylation level (%) of each CpG dinucleotides):
A — reactive lymph node; B — tumor lymph node of a patient with non-GCB diffuse large B-cell ymphoma
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HuA uszydeHHbIXx CpG-nuHykieotusioB reHa MIR-
143, TOTZ]a KaK OIyX0JIeBble 00PA3IIbl IEMOHCTPUPO-
BasTx OOJIBIIYIO TeTEPOTEHHOCTH (CM. TabJI1. 2).

PasznienpHbIN aHau3 06pasnos JIBKKJI mo ummy-
HOTHCTOXHMUYECKUM IOJITUIIAM TOKa3aJj, UYTO pas-
HUIIA B CPeTHEM YPOBHE METHJINPOBAHUSA U3YUeH-
HBbIX CpG-ZIMHYKJIEOTH/IOB MEXKAY ABYMsl TPyHIIaMU
PEaKTUBHBIX U OIYXOJIEBBIX JTUMQPOY3JI0OB 00YCI0B-
JeHa 0Oojiee HU3KUM YPOBHEM METIJINPOBAHUS B
MaTepuayie O0JbHBIX JIUM(POMON U3 KIIETOK ITOCT-
repMUHAJIbHOTO TpoucxoxaeHust (non-GCB): 67.5
(55.9; 73.4) % npoTus 75.5 (71.8; 81.0) %, p = 0.026
(puc. 5, B). Cpeguuili ypoBeHb METHJIUPOBAHUS B
obpasiax O0oJIbHBIX JUMGOMON W3 KJIETOK TepMU-
HaJIBHOTO IIEHTPA 0Ka3ascs OJIM3KIM YPOBHIO METHU-
JINPOBAHUS IPH PEAKTUBHOHN JIUM@aZeHONaTHH U
cocTtaBu 74.0 (70.5; 78.3) % (Tabu. 3).

Ha puc. 6 mpencraBieHbl DpUMEPHl XPOMATO-
rpaMM CHKBeHCa 00pa3I0B PEAaKTHUBHOU M OIyXOJle-
BOU TKaHU.

OBCYXJIEHUNE

B Hacrosiimee BpeMsi IPOBEEHBI HCCIIEIOBAHUS
1o npodunupoBanuo ypoBHa MukpoPHK mpu pas-
JIMYHBIX  3JIOKAUECTBEHHBIX HOBOOOPA30BAHUSIX
CHUCTEMBI KDPOBETBOpDEHHsA. DBbUIO IOKa3aHO, YTO
ypoBHH MiR-143 u miR-145 MOTyT GBITh CHUKEHBI
Kak B oOpasiax 6oJIbHBIX B-KyieTouHbIMHU JTUMGO-
nposiudepaTUBHBIMU 3a00IEBAHUSMU, TaK U B KJle-
TOYHBIX JIMHUAX HEKOTOPBIX TUIIOB tMdoM [18].

[To maHHBIM ABYX paHee IMPOBEIEHHBIX UCCIIEN0-
BaHu# [9, 10], mpu JIBKKJI umeeT MecTo CHI)KEHHE
ypoBHs MukpoPHK wtacrepa miR-143/145 B cpaB-
HEHUU ¢ KOHTposieM. [TocKoIbKy HaMu paHee ObL1a
IMOKa3aHa BhICOKAsl YaCTOTA OIyXOJIb-CHEIU(MUIHOTO
METHJIMPOBaHUA 11eJioro psma MukpoPHK mpu man-
HOU OIyXOJIiH, OBLJIO CJIeJIAaHO TIPE/IIOJIOKEHHUE, UTO
TaKOe CHIJKEHUE MOKET OBITh CBSI3aHO C TUIIEPMETH-
JIMPOBAHUEM B OIYXOJIEBBIX KJIETKAX KOJUPYIOIINX
X T€HOB.

B xJreTKax >KMBOTHBIX METHJINPOBAHUE ITPOHCXO-
7uT B CpG-octpoBkax. OHO fABJIAETCA MEXaHU3MOM
SIIUTEHETUYECKON PETryJISIMUA TPAaHCKPUIINU ¢
3aKJII0YAETCS B IPUCOETUHEHUH METHIHHOU TPYIIIIBI
(-CH3) x 1uTO3uHOBBIM ocHoBaHusAM CpG-
JIMHYKJIEOTHI0B. [Ilpm 3TOM MeTW/IbHAs TpyIma
00pasyIoIerocss METHUJIIMUTO3MHA PACIIOJIaraeTcs B
6osbIoi 6oposske cnupanu JJHK, ¢ koTopoi B3au-
MOJIEUCTBYIOT OosbIiiHCTBO JIHK-CBA3BIBAIOIINX
OenkoB. B HacTosilee BpeMsi M3BECTHBI JIBA Mexa-
HHU3Ma PEeNpeCcCUy FeHOB IPU METUJIMPOBAHUM: CBS-
3bIBAaHNE C METWJIMPOBAHHBIMH II0CJIE/IOBATEIHHO-
craavu JTHK GesikoB, Jiesraroniux XpoMaTHH TPaHC-
KPHUIIIIMOHHO HEAaKTUBHBIM, M IPEMATCTBOBAHHE

samples of patients with B-cell lymphoproliferative
diseases and in cell lines of some types of lym-
phoma [18].

According to two previous studies [9, 10], in
DLBCL, there is a decrease in the level of microRNA
of the miR-143/145 cluster in comparison with the
control. Since we had previously shown a high fre-
quency of tumor-specific methylation of a number of
microRNAs in this tumor, it was assumed that such a
decrease may be due to hypermethylation in tumor
cells of the genes encoding them.

In animal cells, methylation occurs in CpG
islands. It is a mechanism of epigenetic regulation of
transcription and consists in attachment of a methyl
group (-CH3) to cytosine bases of CpG dinucleotides.
In this case, the methyl group of the resulting meth-
ylcytosine is located in the major groove of the DNA
helix with which most DNA-binding proteins inter-
act. Currently, two mechanisms of gene repression
during methylation are known: binding to methyl-
ated DNA sequences of proteins that make chroma-
tin transcriptionally inactive, and preventing a
methyl group from contacting DNA of regulatory
proteins that are need for gene expression. Thus,
methylation turns off the gene, and demethylation
turns on the gene [19]. It is also known that DNA
methylation/demethylation is carried out in a site-
specific manner, which is important for the activa-
tion or inactivation of transcription [16].

We have analyzed the methylation status of MIR-
143 and MIR-145 genes by bisulfite sequencing and
MS-PCR, respectively, in lymph node tissue with reac-
tive changes and tumor lesion of DLBCL. The results
obtained indicate the presence of methylation of the
MIR-143 and MIR-145 genes in all the samples studied,
and, consequently, methylation detected in the lymph
nodes of lymphoma patients is not tumor-specific.

On the contrary, the quantitative assessment
showed that in the DLBCL samples, namely non-
GCB type, the average level of methylation of the
sequencing fragment of the MIR-143 gene was sig-
nificantly lower than in the samples of reactive lymph
nodes.

Based on the results of the literature search, it can
be assumed that the differences obtained are not
directly related to tumor cells, but are explained by
the peculiarities of the cellular composition of the
studied samples. Recent experiments that were
assessing the levels of miR-143 and miR-145 not in
tissues, but in individual cell populations, have
shown that these microRNA are actively expressed in
mesenchymal cells, such as fibroblasts and smooth
muscle cells, as well as in the endothelium, whereas
their level is low in lymphocytes, epithelial cells and
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MEeTHJIbHOU Ipynnbl KoHTaKTy ¢ JJHK perynaTopHbix
0eKOB, HEOOXOAWUMBIX JIJII SKCIPECCHU T'EeHOB.
TakuM 00pa3oM, METHJIUPOBAHUE «BBIKJIIOUAET»
reH, a JIeMeTUJIHPOBaHUE — «BKJIOYaer» [19].
M3BECTHO TaKKe, UTO METWIMPOBAHHE/IEMETHIIH-
posanue JIHK ocymiecTiisieTcs calT-crieriupuuIHbIM
00pa3oM, UTO BasKHO JIJIST aKTUBAIIUY WJTH WHAKTHBA-
MY TPAHCKPUIIIUY [16].

Hamu BBINIOJIHEH aHAJINU3 CTaTyca METUJIUPOBa-
HUsA reHOB MIR-143 n MIR-145 MeTogaMu OUCYJIb-
¢utHoro cexkBenupoBanuss u MC-IIIIP coorBet-
CTBEHHO B TKaHU JUM(OY3JIOB C pPEaKTUBHBIMHU
HU3MEeHEeHUsMH U OIIyX0JIeBbIM nopakeHnuem JIBKKJL.
ITosrydyeHHBIE PE3YIbTATHI CBU/IETETHCTBYIOT O HAJIH-
4ynu MeTuaupoBanus reHoB MIR-143 u MIR-145 BO
BCeX HCCJIEIOBAHHBIX 00Opasliax, a, CJeI0BaTeIbHO,
BBIsIBJIsIEMOE B JIMMGOy31ax OO0JBbHBIX JTUMOOMOU
METWINPOBAHHE He SIBJISIETCS OITyXOJIb-
crierupUIHBIM.

Hampotus, kojimyecTBEHHAs OIlEHKA IOKAa3asia,
yro B obpasmax [IBKKJI, a umenHo non-GCB-
MO/ITUIIA, CPEJTHUH YPOBEHb METHUJIUPOBAHUS H3Y-
YeHHOTO ¢parMeHTa IIOCIe0BATEIbHOCTU TeHa
MIR-143 6bUT 3HAUUMO HUKE, YeM B 0OpasIjax peak-
THUBHBIX TUMQOY3JIIOB.

Ha ocHOBaHWM pE3y/IbTATOB JIUTEPATYPHOTO
IIOMCKA MOXKHO TIPEIIOJIOKUTh, UTO IOJIyYEeHHbIE
pas3uuus He CBS3aHbI HETIOCPEICTBEHHO C OITyX0JIe-
BBIMH KJIETKAMH, a OOBACHAIOTCA OCOOEHHOCTAMU
KJIETOYHOTO COCTaBa H3YUYeHHOro Omomarepuaa.
HenaBHue 5KCIIEpUMEHTHI, OIEHUBIIHE YPOBHH
miR-143 u miR-145 He Ha TKAaHEBOM YPOBHE, a B
OT/IEJIbHBIX KJIETOUHBIX TOMYJISIUAX, TOKA3a/IH, UTO
5T MUKpOPHK akTHMBHO 3KCIIpecCUpPyIOTCA B KJIET-
Kax Me3eHXHMaJIbHOTO IIPOUCXOXKIEHUS, TAKUX KaK
(ubpo6IIaCTEI U TTIAIKOMBIIIIEYHBIE KJIETKH, & TAKXKE
SHJIOTEJINH, TOT/IA KaK B JIMMQOIUTAX, SITUTETN AT~
HBIX KJIETKAX W PUTPOIUTAX YPOBEHb WX HU3KHHU.
Ilo pmaHHBIM MeToma THOpPUAMBAIUM N Situ
MmukpoPHK xiacrepa miR-143/145 Takxke skcrpec-
CUDYIOTCS HCKJIIOYUTEJIPHO B ME3€HXUMAaJIbHBIX
KJIeTKax [1].

Tak, pe3ysnbpTaThl HEJABHETO WCCJIEOBAHUS
IoKa3aJiu, 4YTOo ypoBeHb MiR-143 B 14.22 pasa, a
miR-145 B 11.36 pa3 Brimie B o6pasnax JJHK, Boige-
nennoi u3 FFPE-610k0B 60spHBIX JIBKKJI, B cpaB-
HEHUHU C U30JUPOBAHHBIMH MOMYJIAIUAME JTAMOPO-
utoB (mpe-B-kierok (CD19+CD10+), TOKOAIIUXCS
B-xierok (CD19+), mHauBHBIX B-rierox (CD19+),
B-xierok repmuHanbHOro teHtpa (CD19+IgD-/
CD39-), B-kj1eToK, aKTUBUPOBAHHBIX iN VItro CTH-
mysasnuedn IL-2 u IgM (CD19+/CD30+), mia3maru-
yeckux kiaetok (CD138+), B-kjeTox maMaTu
(CD19+/CD27+), CD3+ T-knetok, CD4+ T-K1eTOK,

erythrocytes. According to the in situ hybridization
method, microRNAs of the miR 143/145 cluster are
also expressed exclusively in mesenchymal cells [1].

Thus, the results of a recent study showed that the
level of miR-143 is 14.22 times, and miR-145 is 11.36
times higher in DNA samples isolated from forma-
lin-fixed and paraffin-embedded biopsy samples
with DLBCL, in comparison with isolated popula-
tions of lymphocytes (pre-B-cells (CD19+CD10+),
resting B cells (CD19+), naive B cells (CD19+), ger-
minal center B cells (CD19+IgD—/CD39-), B cells
activated in vitro by IL-2 and IgM stimulation
(CD19+/CD30+), plasma cells (CD138+), memory
B cells (CD19+/CD27+), CD3+ T cells, CD4+ T cells,
CDS8T cells and NK cells (CD56+)) [20]. This contra-
dicts the conclusions of studies on the low expression
of these microRNAs in DLBCL in which samples with
a mixed cellular composition (peripheral blood and
non-neoplastic lymph nodes) were used for compar-
ing the expression level [7, 8].

DLBCL s a heterogeneous entity in the context of
the clinical findings and prognosis. It is believed that
the observed heterogeneity of lymphoma may be
related both to the biological properties of malignant
B cells and to the different cellular composition of
the inflammatory infiltrate surrounding tumor cells,
including neutrophils, T lymphocytes, macrophages
and mast cells. The last three cell types play an
important role in enhancing angiogenesis in DLBCL
due to the release of proangiogenic factors and com-
plex cross-interaction in the tumor microenviron-
ment [21, 22].

In this regard, it is worth mentioning the results
of another work showing that in the lymph node tis-
sue with reactive follicular hyperplasia, a low
microvessel density is detected in more than 90% of
cases, whereas in the lymph node tissue of patients
with DLBCL, in half of the cases (50%) a high
microvessel density was noted [23].

Finally, it has now been clearly shown that in the
tissue of non-GCB DLBCL, in contrast to GCB
DLBCL, there is a pronounced uniform infiltration
with CD4+, CD8+ T lymphocytes and macrophages
that promote neoangiogenesis in the tumor [24].
Thus, the data obtained in this work on a higher
average level of methylation of the MIR-143 gene in
DLBCL samples of the non-GCB subtype in compari-
son with samples of reactive lymph nodes may be
associated with a greater representation of endothe-
lial cells in them.

CONCLUSION

Our study excludes the use of methylation of
MIR-143 and MIR-145 genes for differential diagno-
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CD8 T-knerok u NK-kiaerox (CD56+)) [20], uro
IIPOTUBOPEUYHT BBIBOJIAM PabOT O HUBKOU DKCIIpec-
cuu gaHapIXx MukpoPHK nipu JIBBKJI, B KOTOpBIX B
KadecTBe 00pa3IOB CPaBHEHUS YPOBHS JKCIIPECCHH
HCIIOJIb30BIN OWMOJIOTUYECKUA MaTepuajl cO CMe-
[IAHHBIM KJIETOYHBIM COCTAaBOM: IepudepHUIECKyI0
KPOBB U HEOITyXoJieBbie TUMGOy3Jsl [7, 8].

JBKKJI mpepncraBiisieT co0OW KJIMHUYECKH U
MIPOTHOCTUYECKHU reTePOTeHHYI0 HOo3010THI0. CunTa-
eTcsl, 9YTo HabIogaemMast TeTeporeHHOCThb JINM(MOMBI
MOXKET OBITh CBA3aHA KaK ¢ OMOJIOTUYECKUMU CBOM-
CTBaMH 3JI0KAUYEeCTBEHHBIX B-KJIETOK, Tak U ¢ pas-
JIMYHBIM KJIETOYHBIM COCTaBOM BOCIIQJIUTEIBHOTO
UHQWIBTPATA, OKPYKAIOIIETO OIyXOJIeBble KJIETKH,
BKJIIOUatoero  Hedrpodunael,  T-1uMOIUTSHI,
Makpodaru u TydHble kjaeTku. IlociieiHue Tpu THIIa
KJIETOK UTPAIOT BAXKHYIO POJIb B YCUJIEHUU aHTHOTe-
He3a mpu JIBKKJI 3a cueT BBICBOOOXKIEHUs IIPOAH-
TUOTEHHBIX (PAKTOPOB U IIOCPEACTBOM CJIOKHOTO
[IePEKPECTHOTO B3aNMOJIEHCTBUS B MUKDPOOKpPYKe-
HUH OIyXO0JIH [21, 22].

B sTOH CcBA3U cileflyeT YHOMSAHYTHb Pe3yJIbTaThbl
JIDYTOH pabOThI, TOKA3BIBAIOIIHE, UTO B TKAHU JIFIM-
(oyssoB pu peakTHBHOU HOIUKYIAPHOHN rumep-
1a3uu 6osiee 9YeM B 9O % CIIyJIaeB BBISBIIAETCS HU3-
KasA IUIOTHOCTh MUKPOCOCYZIOB, TOTZIa KaK B TKaHU
smMdoysioB 60pHBIX IBKKJI B mos10BHHE CIydaeB
(50 %) ObpLIa OTMEUeHa BBICOKAS IJIOTHOCTh MUKPO-
cocyzoB [23].

Haxkowner, B HacTosIee BpeMs YeTKO IMOKa3aHo,
uto B TKaHU [IBKKJI U3 KJIETOK MOCTTepMUHAIBHOTO
IIPOUCXOXK/IEHUSA, B OTJINYNE OT IOATHUIIA JTUM(MOMBI
U3 KJIETOK 3apOJIBIIIIEBOTO I[€HTPA, HMMEET MECTO
BBIpQ&)KeHHas paBHOMepHasd uHuiabTpauusa CD4+,
CD8+ T-mumdonuramu u Makpodaramu, Crocod-
CTBYIOIIIMY HEOAHTUOTEHEe3Y B OIyX0Ju [24]. Takum
00pa3oM, oJIyYeHHbIe B HACTOSIIEN paboTe JaHHbIE
0 OospllleM cpefHEM YPOBHE METIJIMPOBAHUSA TeHa
MIR-143 B obpasnax JIBKKJI HerepMuHaJIbLHOTO
IIOATUIIA B CPABHEHUH C 00paslaMu pPeaKTHBHBIX
JMGOY3JI0B MOTYT OBITH CBSAI3aHBI ¢ OOJIBIEN TTIPE/-
CTaBJIEHHOCTBIO B HUX SH/IOTETHAJIBHBIX KJIETOK.

3AK/IIOYEHUE

[IpoBefieHHOE HAMU WCCJIEOBAHUE WCKJIIOYAET
HUCIIOJIb30BaHUE METUINPOBAaHUA reHoB MIR-143 u
MIR-145 pist nuddepeHIuaTbHOU  JITNaTHOCTUKHA
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sis between lymphoma and reactive changes in
lymph nodes.

The complex cellular composition of the analyzed
samples may explain the presence of gene methyla-
tion of the analyzed cluster in the tissues of reactive
and tumor lymph nodes, and the different microves-
sel density may explain the lower levels of methyla-
tion of the MIR-143 gene in the non-GCB phenotype
of DLBCL.

To further clarify the role of epigenetic regulation
of miR-143 and miR-145 expression in lymphoma, it
may be necessary both to increase the number of
samples studied and to assess the level of gene meth-
ylation of the analyzed cluster in certain cell types
contained in the samples.
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C/0XKHBIN KJIETOYHBIM COCTaB aHAIM3UPYEMBIX
00pasIoB MOKeT 00BACHATH HAJTUINE METUINPOBA-
HUA FeHOB aHAJIN3UPYEeMOro KjlacTepa B TKAHU pPeak-
TUBHBIX U OIYXOJIEBBIX JIMM(DOY3JI0B, a pa3IUYHAS
IUIOTHOCTh MUKDPOCOCYZIOB — 0OoJiee HU3KHE YPOBHHU
MeTWwiInpoBanusa reHa MIR-143 tupu non-GCB-
noatune JIBKKJIL.

151 naypHENIero yTOYHeH!UsT POJIH SIIUTEHETH-
YEeCKOH peryssarnuu sKcrnpeccuu miR-143 u miR-145
pu iuMdoMe MOKET TOTPeOOBATHCA KaK yBeIuye-
HHe KOJINYeCTBA HCCIIEOBAHHBIX 00OpAa3IoB, TaK U
OIleHKa YPOBHS METWINPOBAHUS IT'eHOB aHAIU3UPY-
€MOT0 KJIacTepa B OT/IEJIbHBIX TUIIAX KJIETOK, COMIeP-
JKaIuxcs B GmomMaTepuaie.

®duHaHcupoBaHue. Pabora BbIIOTHEHA 3a
cuer cpeAcTs rpanTa Poccuiickoro HayaHOTO HDOHAA,
npoekT N2 22-25-00222.
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I@I'bOY BO «Hogocubupckuil 2ocydapcmeeHHtblilt meduyuHckull yHusepcumem» Munadpasa Poccuu, Hosocubupck,
Poccus

206aacmuoll nepuHamanvusiil yenmp I'BY3 HCO «I'ocydapcmeenHas Hosocubupckas 06.aacmHas kauHuveckas
6oavHUYya», Hosocubupck, Poccus

AHHOTAIINA

BBepgenue. ITouck 3aBucuMocTedl MeKIy KINHUYIECKUMU OCOOEHHOCTAMY IAIIUEHTOK ¢ MHOMOM MaTKH U Xapak-
TEPUCTHKAMU X MUOMATO3HBIX Y3JI0B aKTyaJIeH JIJIA BbIABJIEHUS IPOIHOCTUYECKUX MapKEPOB.

Il e 1 b . Y HAalMEeHTOK PENPOAYKTUBHOTO BO3pAcTa ¢ MIOMOHM MAaTKH BBIABUTH HAJTUUHE KOPPEJIAINH MEKIY KIMHUKO-
J1abopaTOPHBIMU ITOKA3aTEJISIMU M MapKepaMu aHTHOTeHe3a 1 Gubpo3a B OMEpPaIHOHHOM MaTepHuaJle.

MaTepuain u MeTOJBbl . [IpoBeeHA MUOMIKTOMUSA y 226 MAIMEHTOK C HAUIMYNEM MHOMATO3HBIX Y3JIOB B
Tesie MaTKu. O6cIefoBaHNE NAIMEHTOK BKIIIOYAIO B ce0s1 MHCTPYMEHTATIbHBIE METOAB! (YIBTPA3BYKOBOE HCCIIEIOBAHIE,
MarHuTHO-pe30HaHCHAs ToMorpadus), u3ydeHa sKeTpareHuTaabHasA naToaorus. O6pasnbl JOMUHAHTHBIX MEOMATO3HBIX
y3JI0B B MHOMeTpPHsA OBLIIN HCCIIEOBAHbI ¢ IOMOIIBI0 UMMyHOdepMeHTHOro aHanusa (MPA) Ha comeprkaHue B cpesie
WHKyOanuu 6a30BOT0O ¥ CTUMYJIUPOBAHHOTO MOJIUKJIOHATBFHBIME akTuBaTopaMu (I1A) dhbakTopa pocTa SHIOTEHs COCY/IOB
(VEGF) u rpanyionuTapHo-MakpodaraabHOTO KoJoHHecTUMyaupyoiiero dgakropa (I'M-KC®). N3yuanu 3KCIPECCUIO
nporecTepoHOBBIX perentopos (PgR) u VEGF ¢ momoinpio umMmmyHorucroxumun (UT'X).

PesyunbTarsb . CoueTaHHe MHOMBI MAaTKU C SHAOMETPHO30M Y JKEHITUH PENPOILYKTHBHOIO BO3PACTA BJIHAJIO HA
DAL THCTOJIOTHYECKUX U MOJIEKYJLIPHBIX XapaKTEPUCTUK JJOMIHAHTHOIO MUOMATO3HOI'O y3J1a: II0JIOKUTEIbHO — Ha CTe-
nesb Gubposa (p < 0.0001), oTpuraTesbHO — Ha HHAYIHpoBaHHYO [TA mpoxaykiuio 'M-KC® u VEGF (p = 0.0054 u
P = 0.0016 COOTBETCTBEHHO).

¥V nmanueHTox ¢ a[eHOMHO030M OBLIO GOJIbIIIE MHOMATO3HBIX Y3JI0B (P = 0.0192) [0 CPAaBHEHUIO C MAIIMEHTKaMU 0e3 JII000H
opmel BHAOMETPHO3a, TPU 5TOM HAUOOJIBIINH JUAMETP y3J1a U CTeNeHb ero Gpudpo3sa 6bUIH Y JKeHIUH 6e3 aleHOMHI03a
(p =0.0397 u p = 0.0344 cooTBeTcTBeHHO). MHAynupoBanHas [TA npoayknus VEGF B y3iie GoJiblile Py HAJTUYHWH aJI€HO-
muo3a (p = 0.0326), a skcrpeccus PgR B nepudokaIbHOM MHOMETPUHU — MeEHBIIE (P = 0.045).

¥V nmanueHTOK ¢ MUOMOM MaTKU MHJIEKC Macchl Tesla ¢J1a00 MOJIOKUTEIbHO KoppeaupoBal ¢ sxkcnpeccrueit VEGF B nepudo-
KaJIbHOM MUOMeTpUU. KOJINYecTBO MHUOMATO3HBIX y3JI0B ¢J1a00 MOJIOXKUTEIHO KOPPEJUPOBAJIO C WUHEKCOM BIIUSHUSA
MIOJIMKJIOHAJIBHBIX akTUBaTOpoB (VBITA) Ha mpoayknuio VEGF B joMuHAHTHOM y3iie in vitro. Ctenens ¢dpubposa JoMu-
HAHTHOTO y3JIa YMePEHHO MOJIOKUTEIFHO KoppesrupoBaia ¢ akcripeccueil VEGF B nepudoxapHOM MUOMETPUU 1O AaH-
HbIM UT'X.

3akJyo4eHUe. Pe3ynpraTel UCCIETOBAHUSA OTPAXKAIOT CHUCTEMHOCTh MHOMATO3HOH TpaHCcHOPMAIUU ¢ MYyJIbTH-
(bokaIBHOCTHIO OILyX0JIEBOTO POCTA MUOMETPHS U MOTEHIIHAIOM 00pa30BaHU HOBBIX MHOMATO3HBIX Y3JI0B y HAI[UEHTOK
C TTOBBIIIIEHHBIM UH/IEKCOM MacChI TeJIa.

Kaouessble cnrosa: MuomMa MaTku, MEOMeTPUH, Gubpo3, GakTop pocTa 3HIOTEIHUS COCYIOB, IIPOTECTEPOHOBBIE PEIIETI-
TOPBI, HOJINKJIOHATIbHBIE aKTUBATOPbI, UMMYHOGbEPMEHTHBIA aHAIN3, UMMYHOTHCTOXUMUSI.
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Correlations between clinical laboratory parameters
and angiogenesis and fibrosis markers in myomectomy surgery
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Novosibirsk State Medical University, Novosibirsk, Russia

2Regional Perinatal Center, Novosibirsk Regional Clinical Hospital, Novosibirsk, Russia

ABSTRACT

Introduction. Thesearch for the relationships between clinical features of patients with uterine fibroids (uter-
ine myoma, leiomyoma) and the characteristics of their myomatous nodules is relevant for identifying prognostic markers.
A i m . Inpatients of reproductive age with uterine fibroids, to identify the presence of correlations between clinical labo-
ratory parameters and markers of inflammation and fibrosis in the surgical specimens.

Materials and methods. Myomectomy was performed in 226 female patients with myomatous
nodules. Examination of patients included clinical investigations (ultrasound, magnetic resonance imaging), extragenital
abnormalities were assessed. Samples of the dominant myomatous nodules and myometrium were examined using
enzyme-linked immunosorbent assay (ELISA) for the content of baseline and stimulated by polyclonal activators (PA)
vascular endothelial growth factor (VEGF) and granulocyte-macrophage colony-stimulating factor (GM-CSF) in the incu-
bation medium. The expression of progesterone receptors (PgR) and VEGF using immunohistochemistry (IHC) was
assessed.

R e sults. Thecombination of uterine fibroids with endometriosis in reproductive-aged women influenced a number
of histological and molecular characteristics of the dominant myomatous nodule: positively — on the grade of fibrosis
(p < 0.0001), negatively — on the PA-induced production of GM-CSF and VEGF (p = 0.0054 and p = 0.0016, respectively).
Patients with adenomyosis had more myomatous nodules (p = 0.0192) compared with patients without any form of endo-
metriosis, while the largest nodule diameter and the degree of fibrosis were in women without adenomyosis (p = 0.0397
and p = 0.0344, respectively). PA-induced VEGF production in the nodule is greater in adenomyosis (p = 0.0326), while
PgR expression in the perifocal myometrium is less (p = 0.045).

In patients with uterine myoma, the body mass index had a weak positive correlation with VEGF expression in the perifocal
myometrium. The number of myomatous nodules had weak positive correlation with the stimulation index of PA (SIPA)
which reflects their influence of the VEGF production in the dominant nodule in vitro. The degree of fibrosis of the domi-
nant nodule was characterized by moderately positive correlation with the expression of VEGF in the perifocal myome-
trium according to THC.

Conclusion. Theresults of the study reflect the systemic nature of myomatous transformation with multifocal
myometrium tumor growth and the potential for the formation of new myomatous nodules, especially in women with ele-
vated body mass index.

Keywords: uterine fibroids, myometrium, fibrosis, VEGF, progesterone receptors, polyclonal activators, enzyme immu-
noassay, immunohistochemistry.
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BBE/JIEHUE INTRODUCTION

MuoMa MaTKd — IIHPOKO PacIpoCTpaHeHHas
TOPMOHO3aBHUCHMAasl JTOOpPOKaueCcTBeHHasl OIyXOJIb,
KOTOPYIO JHAarHOCTUPYIOT y JKEHINWH Bce 0osiee
MOJIO/IOTO BO3pAacTa, B TOM 4YKcCsIie 6aroiapsi COBep-
IIIEHCTBOBAHUIO ¥ IIOBCEMECTHOMY BHEPEHUIO
WHCTPYMEHTAIBHBIX METOJIOB 00ciieoBanud [1, 2].
HecMmoTpsi Ha TpeuMyIeCTBEHHO 0ecCHMIITOMHOE
TeueHHe, MUOMa MAaTKHU MOYKET OBITh IIpe/ICTaBIeHa
U OMHOYHBIMH, 1 MHOKECTBEHHBIMU y3JIaMH, OKa-

Uterine fibroid is a widespread hormone-depen-
dent benign tumor that is diagnosed in women of an
ever younger age, thanks to the improved and com-
monly used methods of clinical investigations [1, 2].
Despite the predominantly asymptomatic course,
uterine fibroids can be represented by both single
and multiple nodules having a negative impact on
reproductive health especially when combined with
chronic endometritis and endometriosis, both inter-
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3bIBasl HETAaTHBHOE BO3JIECTBHE HA PEIPOJYKTHUB-
HOE 37I0POBBE, 0COOEHHO MIPU COUETAHUH C XPOHUUE-
CKUM DHJIOMETPUTOM U 3HAOMETPHUO30M, KaK BHY-
TPEHHUM, Tak W HapyXHbIM [3]. C yuyeTom pempo-
JIYKTUBHBIX IUIAHOB U BO3PACTa, MaIl[ieHTKaM PeKo-
MEH/IyIOT MeJUKaMEeHTO3HOE U/ WJIN XUPYPTUUeCKoe
JledeHHe B CIy4aAx MOJCIU3UCTON JIOKUIH3AIUU
ya7a ¢ aedopmaruedl moJ0CTH MaTKU, IIPU Pa3BU-
TUHM aHEMUH, IIPOTPECCUPYIONIEM HAPACTAHUH OITy-
XOJIEBOU Macchl ¥ 60JIEBOM CUHJIpOME [4].

OnHUMHU U3 BOKHBIX QYHAaMEHTAIbHbBIX BOIIPO-
COB ITaTOTe€He3a MUOMBI MAaTKU SIBJIIOTCA CKOPOCTH
U (GaKTOPHI pOCTa OIYXOJIEBBIX Y3JIOB, & TAKXKe HX
IIOBTOpHOE 0Opa3oBaHUe IOC/Ie MHOMIKTOMUU [5].
VIMeHHO I03TOMY CBOMCTBA BU3yJIPHO HE N3MEHEH-
HOTO MHOMETpHUS y HMAalMeHTOK ¢ MHOMON MAaTKH
MIPEICTABJISIOT HAYYHBIA U IPAKTUUECKUH UHTEPEC;
BeJIETCSI TIOUCK ITPOTHOCTUYECKH 3HAUYMMBIX MapKe-
pOB oIyxoJyieBOM TpaHChOPMAllUM MHUOIUTOB C
HaJIe’KZI0M Ha BbIABJIEHUE MEPCIEKTUBHBIX MUIIIE-
Hell. B HezlaBHEM uccieloBaHUM 00pas3IioB U3 6as3bl
nmanabix Gene Expression Omnibus [6] 6suta usy-
YeHa DKCIpPeccUs psiZia TEHOB B MHOME IO CpaBHe-
HUIO ¢ HeTpaHCHOPMHUPOBAHHOM TKaHbIO MHOMe-
TpUs, U OBUIO YCTAHOBJIEHO, UTO OJWH U3 UJIEHOB
cymepceMericTBa ¢hakTopa HEKPO3a OIYXOJIU «IIPO-
TeonuAHbIN» Oemok 1 (PLP1) xapakrepusyercs
noBbIIeHHBIME ypoBHAMU MPHK u Geska B TKaHAX
MHOMBI IO CPAaBHEHUIO ¢ HOPMAIbHOM TKAHbIO MHUO-
Mmetpud. CiepoBatesnbHo, PLP1 MoxeT Ciry:KUTh
[IOJIE3HBIM JTUATHOCTUYECKUM HHCTPYMEHTOM JUJIS
BBISIBJIEHUS TAIIUEHTOK ¢ MUOMOU MaTtku [6]. Hamu
paHee TakKe OBUIM NPOJEMOHCTPUPOBAHBI Pa3JIv-
YU SKCIpeccuu pakTopa pocTa SHIOTENHSA COCYI0B
(VEGF) Ha ypoBHe 6€JIKOBOI MOJIEKYJIBI B IOMUHHU-
pYIOIeM MHOMATO3HOM Y3JIe II0 CPABHEHUIO C ITePH-
(poxasbHBIM MHOMETPHEM, IIPU 3TOM XapaKTep pas-
JIMYUN  OUpeJNesisics cofepKaHueM (QUOPO3HOM
TKaHu [7]. B mesoMm, HeCMOTps Ha MOJIEKYJISAPHBIN
YPOBEHb COBPEMEHHBIX WCCJIEZJOBAaHUM, aKTyaJleH
IIOUCK 3aBUCUMOCTEH MEKIYy KIUHUUYECKHUMU OCO-
OEeHHOCTSAMU MAIMEHTOK ¢ MHOMOHN MAaTKU M XapaK-
TEPUCTUKAMU UX MHOMATO3HBIX Y3JIOB.

ITEJIb NCCJIEAOBAHUA

¥ manueHTOK pEenpOoAYKTHBHOTO BO3PacTa ¢ MHO-
MOU MaTKH BBISIBUTH HAJIUUHME KOPPEJIAIUA MEKITY
KJIMHUKO-JIa00PaTOPHBIMHU [TOKA3aTeJISIMU U MapKe-
pamu BocmasieHuss U ¢Gubpo3a B OMEPAIMOHHOM
Marepuaie.

MATEPUAJIBI 1 METO/AbI

B runekosiormueckom otmenenuu I'bY3 HCO
«T'ocymapcrBennass HoBocubupckas —obsacTHas

nal and external [3]. Taking into account the repro-
ductive planning and age, patients are recommended
medical and/or surgical treatment in submucosal
location of a nodule accompanied by deformation of
the uterine cavity, development of anemia, tumor
progression and pain syndrome [4].

One of the important fundamental issues of the
pathogenesis of uterine fibroids is the growth rate
and growth factors of tumor nodules, as well as their
relapse after myomectomy [5]. That is why the prop-
erties of the visually unchanged myometrium in
patients with uterine fibroids are of scientific and
practical interest; a search is underway for prognos-
tically significant markers of tumor transformation
of myocytes with the hope of identifying promising
targets. A recent study of samples from the Gene
Expression Omnibus database [6] examined the
expression of a number of genes in myoma compared
to normal myometrial tissue and found that one TNF
superfamily member, proteolipid protein 1 (PLP1),
had increased levels of mRNA and protein in myoma
tissues compared to normal myometrial tissue.
Therefore, PLP1 may serve as a potential diagnostic
biomarker of uterine fibroids [6]. We have also previ-
ously demonstrated differences in the expression of
vascular endothelial growth factor (VEGF) at the
level of protein molecule in the dominant myoma-
tous nodule compared to the perifocal myometrium,
with the nature of the differences determined by the
content of fibrous tissue [7]. In general, despite the
molecular level of modern studies, the search for
relations between the clinical features of patients
with uterine myoma and the characteristics of their
myoma nodules is relevant.

AIM OF THE RESEARCH

To identify the presence of correlations between
clinical laboratory parameters and markers of
inflammation and fibrosis in the surgical specimens
of reproductive-aged women with uterine fibroids.

MATERIALS AND METHODS

226 female patients with uterine leiomyoma
(ICD-10 code: D25) aged 23 to 46 (39.7 + 4.3) years
underwent surgical treatment in the Gynecological
Department of the Novosibirsk Regional Clinical
Hospital (NRCH). Examination of patients included
clinical investigation (ultrasound in all cases, mag-
netic resonance imaging (MRI) when indicated);
obstetric and gynecological history and extragenital
abnormalities were studied. Inclusion criteria were:
clinical indications for surgical treatment of repro-
ductive-aged patients with myomatous nodules in
the uterus [8], the level of follicle-stimulating hor-
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knuHu4eckas 6ospHua» (CHOKB) mpoomnepupo-
BaHBI 226 MAIMEHTOK C JIEHOMHIOMOK MaTKH (KO I10
MKB-10 — D25) B Bo3pacTe oT 23 110 46 (39.7 £ 4.3)
ser. ObcienoBaHue TMAIUEHTOK BKJIIOYAIO B cebs
WHCTPYMEHTAIbHBIE  MeTOABl  (YJIbTPa3BYKOBOE
uccaenoBanre (Y3IM) Bo Bcex ciydasx, MarHUTHO-
pesonaHcHas Tomorpadus (MPT) o mokazaHusaM);
HU3yYaIuCh aKyIIePCKO-THHEKOJOTHUYECKUA aHaM-
He3 U DKCTPareHUTaAIbHAS MaTOJIOoTHA. KpuTepusamu
BKJIIOUEHHUSI B HCCJIEIOBaHHE OBLIN KIMHHUYECKUE
MMOKa3aHUsA K OIEPATUBHOMY JIEUEHHIO IMAI[UEHTOK
PenpoyKTUBHOTO BO3pacTa € MHOMATO3HBIMHU
y3siamu B Matke [8], ypoBeHb (DOIITUKYIOCTUMYITH-
pyrotiero ropmona <12 MEn/mi u mHGOpMUpPOBaH-
HOe COTJIacHe MaIueHTKU. Kputepun HEBKIIOUEHUs:
MPOSIBJIEHUS MIPEMEHOIIAay3bl, TPOTUBOIIOKA3AHUS K
XUPYPrUYECKOMY JIEUEHHUI0, HHJIEKC MAacchl Tesa
(MMT) Gosiee 40 Kr/m?, OIyXOJieBble IPOIIECCHI U
JIEKOMITEHCHPOBAaHHbIE COMATHUYECKHEe U WHOEKITH-
oHHbIe 3aboseBaHUs. KpuTepuum HWCKIIOUEHUSA:
oOHapy’KeHHbIE TIPU THMCTOJIOTHYECKOM HCCJIEZIOBA-
HUU YJAJIEHHBIX MHOMATO3HBIX Y3JI0B HEKpPOTHYe-
CKHEe U3MEHEHUs WM 3JI0KAYeCTBEHHAS OILYXOJIb.
O6cenoBanue U JedeHHe MaueHTOK TPOBOUIIN C
WX MHUCHbMEHHOTO WH(POPMUPOBAHHOTO COTJIACHUS B
COOTBETCTBUHU C 3aKOHOaTeJbcTBOM PO 1 npuHLIu-
MaMu TPOBEJIEHUs] MEIUIIMHCKUX WCCIeI0BAHMH,
W3JI0KEHHBIMU B XeJIbCHHKCKOH Jiekyapanuu Bee-
MHUPHOH MEeJUIIMHCKON acconuaruu. MeeaenoBanre
onobpeno drtuueckum komutrerom 'HOKB (mporo-
ko1 N2 3 ot 28.11.2013) ¥ IDTUUECKHUM KOMUTETOM
OI'bOY BO «HoBOoCHOWPCKHH TOCYZapCTBEHHBIA
MeIUITUHCKUN yHuBepcuteT» Munzzapasa Poccun
(mmpotoxkos N2 63 oT 27.03.2014).

[TanyieHTKaM BBIMIOJIHSAIA MHOMBKTOMHIO BCEX
WHCTPYMEHTAJIbHO W TaJbIIATOPHO IHATHOCTHPO-
BaHHBIX y3JIOB C YIIMBAHUEM JIOKA B 2 Psijia C ITIOMO-
mpio Vicryl 1. BeipaskenHocTh ¢ubposa ysia Ha
napadpUHOBBIX Cpe3ax OIEHUBAJIU IPHU OKPaCKe I10
BaH ['W3OHYy: 1-1 crelleHb (pubOpo3a — IJIOMAAH
(pubposHOU TKaHU MeHee 15 %, 2-5 CTElleHb — OT 10
110 50 % u 3-51 cTeneHb — 6oJiee 50 % IUTOIIAK cpe3a
[9]. BocmanauTenbHO-KJIETOUHYI0 WHQUIBTPAIUIO
OIleHUBAJIM OT 1 10 3 Oa/uioB. M3 JOMHHaHTHOTO
y3JIa 1 MUOMETPUS IIPU MUOMAKTOMUHU UCCEKAIIU TI0
2 UJIEHTUYHBIX ()parMeHTa U MHKyOUPOBaJIU B ITATA-
TEJIPHOU CpeJie; ¢ NeJIbI0 HHAYIUPOBATh ITUTOKUHO-
MPOZIYKITUIO B OAWH U3 (HIIAKOHOB JT0OABJISIIIA CMECh
MIOJTUKJIOHAJIBHBIX akTuBaTtopoB (ITA): 4 wxkr/mn
(uroremMarryIIOTUHUHA, 4 MKI/MJI KOHKaHaBa-
JuHa A W 2 MKr/mi junonosucaxapuzaa. Ilocie
OKOHUAHUS WHKYOAIlUM CYIEePHATAHTHl XpaHUJIN
npu —80 °C, d¢parmeHTHl TKaHU (UKCUPOBAIU B
dbopmanune. B cynepHaTaHTax ¢ TOMOIIbI0 UMMYHO-

mone <12 mU/ml, and the written informed consent
of the patient. Non-inclusion criteria were: manifes-
tations of premenopause, contraindications to surgi-
cal treatment, body mass index (BMI) over
40 kg/m2, tumor processes and decompensated
somatic and infectious diseases. Exclusion criteria
were: necrotic changes or a malignant tumor detected
during histological examination of removed myoma-
tous nodules. Examination and treatment of patients
was carried out provided written informed consent
in accordance with the legislation of the Russian
Federation and the principles of medical research of
the Declaration of Helsinki of the World Medical
Association. The study was approved by Ethics Com-
mittee of the NRCH (protocol No. 3 dated November
28, 2013) and Ethics Committee of the Novosibirsk
State Medical University (protocol No. 63 dated
March 27, 2014).

The patients underwent myomectomy of all
nodules detected during clinical investigations
and on palpation with suturing the bed in 2 rows
using Vicryl 1. The severity of fibrosis of the nodule
on paraffin sections was assessed by van Gieson
staining: 1st grade of fibrosis — the area of fibrous
tissue is less than 15%, 2nd grade — from 10 to 50%
and 3rd grade — more than 50% of the section area
[9]. Inflammatory cell infiltration was scored using
1 to 3 points. Two identical fragments from the
dominant nodule and myometrium were removed
and incubated in a nutrient medium; in order to
induce cytokine production, a mixture of poly-
clonal activators (PA) was added to one of the
vials: 4 pg/ml of phytohemagglutinin, 4 ug/ml of
concanavalin A, and 2 pg/ml of lipopolysaccha-
ride. After the end of incubation, the supernatants
were stored at —80°C, tissue fragments were fixed
in formalin. In supernatants, baseline and PA-
stimulated levels of granulocyte-macrophage col-
ony-stimulating factor (GM-CSF) and VEGF were
examined using enzyme-linked immunosorbent
assay (ELISA). We used Cytokin-Stimul-Best kits
manufactured by Vector-Best in accordance with
the manufacturer’s instructions. The stimulation
index of polyclonal activators (SIPA) of GM-CSF
and VEGF was calculated as the ratio of PA stimu-
lated and baseline content of the studied molecules
which was expressed in arbitrary units.

Expression of VEGF and progesterone receptors
(PgR) in the myomatous nodules and myometrium
was examined on paraffin sections using a two-step
streptavidin-biotin technique and Thermo Scientific
reagents. Immunohistochemical (IHC) reaction
products were assessed at x400 magnification using
an Axio Scope.A1 microscope with an AxioCam MRc5
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depmenTHoro ananusza (MPA) uccmemoBaiu CroH-
TaHHBIK (0a30BBI) W CTHUMYJIMPOBaHHBIN IIA
VPOBHH T'PaHyJIONHUTapHO-MaKpoGaraaIbHOTO KOJIO-
Huectumysupyotero gakropa (I'M-KC®) u VEGF.
B pabore ucnosp3oBau Habopwl «I[uTOoKUH-CTH-
mysa-becr» npousBozacrBa 3AO «Bexrop-becr» B
COOTBETCTBUU € MHCTPYKI[UeH mpousBoauTess. Pac-
CUNTBHIBAIN HWHJIEKC BJIUAHUA IIOJIUKJIOHAIBHBIX
aktuBaropos (IBITA) TM-KC® u VEGF kak cooTHO-
meHue ctuMysmpoBanHoro ITA u 6azoBoro comep-
JKQHUSA UCCIIEAYEMBIX MOJIEKYJI, KOTOPOE BhIpaXKaau
B YCJIOBHBIX €IMHHUIIAX.

Axcnpeccuto VEGF u nporectepoHOBBIX perien-
TopoB (PgR) B MHOMAaTO3HBIX y3J1aX U MUOMETPHUU
HU3y4yaiy Ha mapa(uHOBBIX CPe3ax C IOMOIIBIO ABYX-
IIarOBOTO CTPENTABUINH-OMOTHHOBOTO MeETOAa U
peaktuBoB Thermo Scientific. [TpogyKThl UMMYHO-
rucroxumuueckoil (MI'X) peakiuu oneHUBaIN IIpu
VBEJIUYEHUHN X400 C MOMOIIBI0 MHUKPOCKOMa AXio
Scope.A1 ¢ ¢orokamepoit AxioCam MRc5 u mpo-
rpammHoro obecrnieuenus ZEN blue (Zeiss) u Bbipa-
J)Kayu B mporeHTax 1wiomaau i1 VEGF u H-score
Juist PgR. MeTo/ibl ”MMyHOMEPMEHTHOTO aHAJIN3a
(MDA) 1 UMMYHOTHCTOXUMHYECKOTO UCCIEN0BAHMSA
IOAPOOHO MPEJICTaBJIEHH B [10, 11].

I[Ipu craTtucTtuueckod 00pabOTKe JAaHHBIX
HCIIOJIb30BAJIM IIPOrpaMMHOe obecrieuenne Med-
Calc, version 18.9.1 (http://www.medcalc.org, 2018)
u naker RStudio (http://www.rstudio.com/). IIpo-
BEpPKY HOPMAJIbHOCTH PacIpe/ie/IeHUs JAHHBIX OCY-
IIECTBJSIIN ¢ TOMOIbI0 Kpurepus [llammpo -
Yunka. [Ipu oTCyTCTBUU HOPMaJIBHOTO paclipezesie-
HUS TIOKaszaTesiell IPUMEHSTU MEeTOJbl Helapame-
TPUUYECKON CTATUCTUKU: BHYTPUTPYIIIIOBBIE CPaBHE-
HUS TIPOBOJIMJINCH C ITOMOIIBI0 KPUTEPHUA BHIKOK-
COHA; MEKTPYIIIOBbIE CPABHEHUS JJAHHBIX — C TIOMO-
IIbI0 KpuTepus MaHHa — YUTHH; KOPPEIANNOHHbBIE
CBSI3U BBISBJISJINCH C IpUMeHeHreM Koadduiinenra
koppessinuu Crnupmena (rs) u Kengasa (t). Pazau-
YHUsl CUMTQIN CTATUCTUYECKU 3HAYUMBIMU IIPU
YPOBHE p < 0.05. /laHHBIe Ha rpaduKax MpesCcTaB-
JieHbl B Bujie Meuanbl (Me) 1 HUHTEPKBAPTUILHOTO

unrepsana (Q1; Q3).

PE3YJIBTATDBI 1 OBCY KAEHUE

VY 119 u3 226 (53 %) >KEeHIIHUH ¢ MHOMOH MaTKHU
UMeJNCh (PEHOTUIIHMYECKUE TPU3HAKH U30bITOYHOM
Maccel Tena: y 63 nanueHTok UMT 6611 mOBBITIIEH-
HBIM U COCTaBUJI OT 25 /10 29.9 KI/M?; ¥ 39 — Bapbu-
poBast oT 30 710 34.9 (O’KUpeHUe 1-1 CTeNeHn); y 17 —
OT 35 710 39.9 Kr/M? (OKUpEHUE 2-1 CTelleHN).

Bo Bpems npesionepaniioHHON MOATOTOBKYU IIPU
THUCTOJIOTMYECKOM HCCIEA0OBAHUN 00Pa3IOB 3HI0-
MeTpHUs, IIOJYJYEeHHBIX C IIOMOIIBIO0 ITANIesThb-

camera and ZEN blue software (Zeiss) and expressed
as percentage area for VEGF and H-score for PgR.
ELISA and immunohistochemical examination tech-
niques are presented in detail in [10, 11].

For statistical data processing, MedCalc statisti-
cal software, version 18.9.1 (http://www.medcalc.
org, 2018) and RStudio software (http://www.rstu-
dio.com/) were used. The normality of data distribu-
tion was checked using the Shapiro-Wilk test. In the
absence of a normal distribution of indicators, non-
parametric statistical tests were used: intragroup
comparisons were carried out using the Wilcoxon’s
test; intergroup comparisons — using the Mann-
Whitney U test; correlations were identified using
the Spearman’s rank correlation coefficient (rs) and
Kendall’s tau (1) correlation coefficients. Differences
were considered statistically significant at p < 0.05.
The data on the plots are presented as a median (Me)
and an interquartile interval (Q1; Q3).

RESULTS AND DISCUSSION

119 out of 226 (53%) women with uterine
fibroids had phenotypic signs of overweight: in
63 patients BMI was increased and ranged from
25t0 29.9 kg/m2; in 39 — from 30 to 34.9 (grade 1
obesity); in 17 — from 35 to 39.9 kg/m? (grade 2
obesity).

During preoperative preparation histological
examination of endometrial samples obtained using
a pipelle biopsy during proliferative phase of the
menstrual cycle revealed chronic endometritis (CE)
in 136 (60%) patients, endometrial hyperplasia with-
out atypia in 56 (25%), and in 38 ( 17%) — glandular
or fibroglandular polyp. When analyzing gynecologi-
cal conditions diagnosed in patients with uterine
fibroids, a statistically significant correlation was
found between CE and endometrial hyperplasia
without atypia (x® = 0.586, p < 0.0001).

In 78% of patients myoma was multiple, that is,
two or more interstitial (intramural), intramural-
subserous or intramural-submucosal nodules with
a diameter of 40 mm or more, with single subse-
rous nodules approximately 5 mm in diameter,
with concomitant infertility were diagnosed. In the
remaining 22% of women, myomatous nodules of
large sizes dominated, with a diameter of 100 to
150 mm, while during the operation small nodules
with a diameter of up to 10 mm were sometimes
visualized.

The duration of the disease, as expected, did not
correlate with the sum of diameters of myomatous
nodules according to ultrasound data (t = —0.101,
confidence interval (CI) —0.229; 0.03; p = 0.044).
The number of nodules did not correlate with the
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O6uonicuu B mposiudepaTuBHyo daszy NUKIa, y 136
(60 %) manMEeHTOK BBIABJIEHBI XPOHUYECKUH 3HJO-
Metput (X3), y 56 (25 %) — rumnepriasus dH0Me-
Tpus 6e3 atunuu, y 38 (17 %) — KeJe3UCThld WIN
skeste3ucTo-pubpo3HeIi noswi. [Ipu aHau3e ruHe-
KOJIOTUYECKHNX 3a00JIeBaHUH, AUATHOCTHPOBAHHBIX
y MaIreHTOK ¢ MUOMOU MaTKH, BbISIBJIEHA CTaTUCTHU-
YeCKH 3HAUMMAas KOPPEeJISIIHSA MeXAy X9 U THIep-
mwiasuei sHAoMerpus 6e3 atunuu (¥ = 0.586,
P < 0.0001).

Y 78 % manueHTOK MHOMa ObljIa MHOKECTBEH-
HOH, T.e. JUATHOCTUPOBAIH 2 U 60JIee UHTEPCTUITH-
aJbHBIX (MHTpPaMypasbHbBIX), HHTEPCTUIIHO-CyOce-
POBHBIX I HHTEPCTUIIHO-CYOMYKO3HBIX y3JI1a Ira-
METPOM OT 40 MM u OoJiee, C eIUHUYHBIMU CyOce-
PO3HBIMH y3JIaMH JUAMETPOM OKOJIO 5 MM, C COITYT-
CTByOIUM OecIuiofieM. Y OCTaJIbHBIX 22 % >KeH-
IUH JOMAHUPOBAJIM MUOMATO3HbIE Y3JIbI OOJIBIIIX
pa3MepoB, AUAMETPOM OT 100 JI0 150 MM, IIPH 3TOM
BO BpeMs OIlepaIliM HHOT/IA BU3YAITU3UPOBAJINCH
MeJIKHE Y3JIbl TUaMEeTPOM JI0 10 MM.

JiuTeIbHOCTh 3a001€BaHUsA MHOMOM MaTKH, KaK
U OKHUJIAJI0Ch, HE KOPPEJUPOBAJIa C CYMMOU AuaMe-
TPOB MHOMATO3HBIX Yy3JI0B 1O JaHHBIM Y3U
(t = -—0.101, goBepurenbHbI wuHTEpBaAT (/1)
—0.229; 0.03; p = 0.044). KosruecTBo y3710B HE KOP-
peIMpoBajio ¢ CyMMOM MX IMAMETPOB (T = —0.222,
I —0.343; —0,094; p < 0.0001). [Ipu a3TOM CymMMa
JIMAaMETPOB Y3JIOB CPEHE-TI0JIOKUTEIBHO KOPPETH-
poBaja ¢ [uamMeTpoM HaubOoJIbIIero y3ia (T = 0.59,
I 0.498; 0.67; p < 0.0001), a 3TOT AUAMETP €1a00
OTPUIATEIFHO KOPPEJIMPOBAJ C KOJTUUECTBOM Y3JI0B
(T =-0.421, 11 0.523; 0.307; p < 0.0001).

CrnenyeT OTMETHTH, UTO MUIOMAaTO3HbIE Y3JIbl, KaK
MPaBUJIO, OKA3bIBAIOT HETATUBHOE BJIUSHUE HA €CTe-
CTBEHHYI0 (epTUILHOCTh U Ha pe3yJIbTaThl SKCTpa-
KOPIIOPAJIBHOTO  OIuIofoTBOpeHuss (PKO); nmaxke
WHTpPaMypajibHble JIEHOMHOMBI, HE BBI3HIBAIOIIKE
medopManuu  MOJIOCTU MATKH, OOYCJIOBJIHUBAIOT
HeBBbIHAIIIBAHUE OepeMeHHOCTH. Onucano
HECKOJIbKO 3¢ @EKTOB 3TUX OITyXOJIeH, OKa3bIBae-
MBIX Ha BCIO JKEHCKYIO PENPOAYKTUBHYIO CUCTEMY, B
TOM 4YHCJIe HapylieHne (QU3NO0JIOTUIECKOU TTOTBIK-
HOCTU MHOMETPHS U PEIENTHUBHOCTU SHIAOMETPUS
BOCIIJIMNTEJILHOIO reHesa [12].

[Ipu ucciieToBaHUY KOPPEAITUNA MEKY KIUHU-
YEeCKUMH XapaKTePUCTUKAMU MMAIEHTOK U Ilapame-
TpaMH OIIepAllIOHHOTO MaTepuajia BBIABJIEH PSI
CTAaTUCTUYECKU 3HAUUMBIX PE3YJIbTATOB.

Hapsgy ¢ Mmuomo#t MaTku, y 62 (27 %) sKeHITUH
JIMarHOCTUPOBAH HAPY KHBIN e HUTaJIbHbBIN 9HI0MeE-
tpro3 (HI'D), mpuueM y 6 U3 HUX ITOKA3aHUEM K OITe-
PaTUBHOMY BMEIATEJIbCTBY SABWJIACH PE3EKIUS
SHIOMETPUOU/THBIX TE€TEPOTOIHUI IPU MTOATOTOBKE K

sum of their diameters (t = —0.222, CI —0.343;
—0.094; p < 0.0001). At the same time, the sum of
diameters had average positive correlation with the
diameter of the largest nodule (t = 0.59, CI 0.498;
0.67; p < 0.0001), and this diameter had weak nega-
tive correlation with the number of nodules
(T =-0.421,CIl 0.523; 0.307; p < 0.0001).

It should be noted that myomatous fibroids, as a
rule, have a negative impact on natural fertility and
on in vitro fertilization (IVF); even intramural leio-
myomas, that do not cause deformation of the uter-
ine cavity, result in miscarriage. Several effects of
these tumors on the female reproductive system have
been described, including impaired physiological
contractility of myometrium and endometrial recep-
tivity of inflammatory origin [12].

When studying correlations between the clinical
characteristics of patients and the parameters of sur-
gical specimens, a number of statistically significant
results were revealed.

Along with uterine fibroids, 62 (27%) women
were diagnosed with external genital endometriosis
(EGE), and in 6 of them, the indication for surgical
intervention was the resection of endometrioid het-
erotopias while preparing for IVF, and myomec-
tomy of nodules less 50 mm in diameter was per-
formed simultaneously. EGE had a statistically sig-
nificant effect (Mann-Whitney test) on clinical
parameters as follows: the number of cases of medi-
cal abortions was higher in the absence of EGE
(which is consistent with infertility in EGE)
(p < 0.011). In women without EGE, endometrial
hyperplasia without atypia (p < 0.0001) and ovar-
ian and uterine cycle disorders (OCD) (p < 0.0007)
were more common, but CE was more common in
the presence of EGE (p < 0.0001). Characteristics
of the dominant myomatous nodule depending on
the presence of EGE: the grade of the dominant
nodule fibrosis was higher in EGE (p < 0.0001)
(Fig. 1, A), while PA-induced production of GM-CSF
and VEGF in resected nodules in vitro (according to
ELISA supernatants) was higher in the absence of
foci of endometrioid heterotopias (p = 0.0054 and
P = 0.0016, respectively).

Adenomyosis was found in 52 (23%) patients
with uterine fibroids, including 4 cases diagnosed
with combined internal and external endometrio-
sis. The presence of adenomyosis had a statistically
significant effect (Mann-Whitney test) on the fol-
lowing clinical parameters: the number of cases of
endometrial polyps and OCD was higher in the pres-
ence of adenomyosis (p < 0.0001 and p = 0.0025,
respectively). Women with adenomyosis had more
myomatous nodules (p = 0.0192), but, as expected,
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9KO, 1 cHHXpOHHO ObLJIa BBITTOJTHEHA MUOMAKTOMHUS
y3JI0B luaMeTpoM MeHee 50 MM. HI'D cratucrtuue-
cku 3HaYuUMO (kputepuii MaHHa — YUTHU) BJIUSLIT HA
KJIMHUYECKHe IIOKA3aTeNn CJIeIYIomuM 06pa3oMm:
KOJIMYECTBO CJIyYaeB C MEAMIIMHCKUMU abopTamu
610 Gosibiile TIpu otcyTcTBuM HI'D (UTO 3aKOHO-
MepHoO A1 6ecrutoaus npu HI'D) (p < 0.011). Y xeH-
muH 6e3 HID warmie BcTpedasuch THIIEPILIAZUS
sHAOMeTpUs 6e3 atunuu (p < 0.0001) U HapyIe-
HHUsA oOBapuWajbHO-MaTouHoro mnukiaa (HOMII)
(p < 0.0007), ogHako XD — yare npu HaTuauu HI'D
(p < 0.0001). XapaKTePUCTHUKH JOMUHAHTHOTO MHO-
MaTO3HOTO y3J1a B 3aBUCUMOCTHA OT Hammuua HI'O:
crenieHb Gpubpo3a JOMHUHAHTHOTO y3J1a ObLIa 60JIbIIIE
npu HI'D (p < 0.0001) (puc. 1, A), Ipu 3TOM HHAYITU-
poBannas I1A npoayknusa 'M-KCP u VEGF B pese-
OMPOBAaHHBIX y3Jax in vitro (mo pamHbiIM HOA
CynepHaTaHTOB) ObLja BBIIIE IPU OTCYTCTBHU JHa-
THOCTUPOBAHHBIX OYaroB SHIOMETPUOU/HBIX TeTe-
poronuii (p = 0.0054 U p = 0.0016 COOTBETCTBEHHO).

AnteHOMUMO03 OBLT OOHAPYKEH y 52 (23%) mamueH-
TOK C MEOMOH MaTKH, B TOM YHUCJIE B 4 CIyJasx aua-
THOCTHPOBAH COYETAHHBIA BHYTPEHHUH W HApPYK-
HBII dHAOMeTpro3. Hasnuue ajeHOMUO3a CTaTH-
CTHYeCcKu 3HAauuMo (kpurepuii MawHHa — YWUTHH)
BJIMSJIO Ha CJIEAYIONHEe KJIMHUYECKUE MTOKA3aTesIn:
KOJINYECTBO CJIyUaeB C IOJIUIAMU DHAOMETPUS U
HOMII 6bu10 6OJIBIIIE TIPU HAUIMYHU afeHOMHO03a
(p < 0.0001 1 p = 0.0025 COOTBETCTBEHHO). Y KEH-
IIUH C aZIeHOMHO30M ObLIO OO0JIbIIIE MHOMATO3HBIX
y3710B (p = 0.0192), HO, KaK U 03KUAJIOCh, HANOOJIb-
IIUH TraMeTp y31a ObL y KeHITUH 0e3 aJIeHOMHO03a
(p = 0.0397). Crenenb pubpo3a JOMUHAHTHOTO y3J1a

the largest nodule diameter was in women without
adenomyosis (p = 0.0397). The grade of fibrosis of
the dominant nodule was higher in the absence of
adenomyosis (p = 0.0344) (Fig. 1, B). At the same
time, PA-induced VEGF production in the nodule is
less without adenomyosis (p = 0.0326), while the
expression of PgR in the perifocal myometrium is
higher (p = 0.045).

Thus, the presence of EGE or adenomyosis
affected the clinical manifestations of uterine fibroids
and a number of indicators of the tissues of the nod-
ules and myometrium, which confirms the concept of
different pathogenesis of the two forms of endome-
triosis, as well as data on a more severe clinical pic-
ture in patients with uterine fibroids in combination
with other gynecological conditions [13]. The expres-
sion of PgR in the perifocal myometrium is higher in
women without adenomyosis, as for myomatous
nodules and specimens of women with EGE, no sta-
tistically significant differences were found for this
sample. The role of progesterone has also been
proven for the pathogenesis of recurrent miscarriage
[14], while the required level of receptor expression
should be combined with a range of other important
markers.

Next, a search was made for patterns between
BMI and molecular and biological parameters of sur-
gical specimens. In most patients, BMI was less than
30 kg/m2, and VEGF expression in paraffin sections
of normal myometrium ranged from 1.5 to 2.5% of
the area. Obesity was more often accompanied by
higher expression, but linearity of the dependence
was reduced. Therefore, the BMI index had weak
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Puc. 1. Crenens ¢hpubpo3a JOMUHHUPYIOMIETO MUIOMATO3HOTO y3J/1a CTATUCTUUECKH 3HAYUMO (KpUTepuii BuikokcoHa)
BBIIIIE TIPU HAJIMYHMHU HAPYKHOTO T€eHUTAJIFHOTO SHAOMETPHO3a (A) U HIZKe TIPU HATMYHUU aJieHoMuo03a (B)
Fig. 1. The grade of fibrosis of the dominant myomatous nodule is significantly higher (Wilcoxon’s test)
in the presence of external genital endometriosis (A) and less in the presence of adenomyosis (B)
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Obuta OOJIBIIIE TPU OTCYTCTBHUU  aJI€HOMHO3a
(p = 0.0344) (puc. 1, B). IIpu 5TOM UHIYIIMPOBAHHAS
ITA npoaykiust VEGF B y371e MeHbIle 6e3 afleHOMHU-
o3a (p = 0.0326), a sKCIIpeccusi PENENTOPOB K MPOo-
recrepony (PgR) B mepudoxaIbHOM MUOMETPUU —
OoJtbiire (p = 0.045).

Takum o6pazom, Hasimuue HI'D wiu ageHoMuo3a
BJIMSAJIO HA KIWMHUYECKUE IPOSABJIEHUS MHOMBI
MAaTKH U psAJ [ToKazaTesel TKaHed y3J10B U MHOMe-
TpUs, UYTO MIOATBEPIK/AET IIPEZICTABIEHUS O PA3HOM
raroreHese AByX (opM SHIOMETPUOUTHOH 60JIe3HY,
a TakKe JIaHHBIE O OoJiee TSKEIOU KIMHHUYECKOH
KapTHHE y TaI[UeHTOK C MUOMOU B COUETaHUH C JIPY-
TUMU THUHEKOJIOTMUecKuMu 3abosieBaHusAMU [13].
Akcnpeccuss PgR B mepudokasibHOM MUOMETPUU
BBIIIIE Y JKEHIINH 0e3 aZleHOMI03a, a JIs1 MUOMAaTO3-
HBIX y3JI0B 1 006pa3ios ¢ HamnureMm HI'D cratuctu-
YeCKOW 3HAUMMOCTH OTJIMUHH JIJIS1 TAHHOK BHIOOPKU
He YCTaHOBJIEHO. Posb mporecTepoHa sjoka3aHa U B
raToreHe3e IPUBBIYHOTO HEBHIHAIIUBAHUA Oepe-
MEHHOCTH [14], Ipu 3TOM HeOOXO/IMMBI ypOBEHBb
SKCIIPECCUU PELIENTOPOB JIOJKEH COYETaThCA CO
CIIEKTPOM JIPYTHUX BAXKHBIX MapPKEPOB.

Janee GbUI TIPOBEZIEH MOUCK 3aKOHOMEPHOCTEH
mexay UMT u  MoJieKyJIsIpHO-OHMOJIOTHYEeCKUMU
IoKa3areysiMu 06pa3IloB OIEPAIMOHHOTO MaTepH-
asia. Y GospiinHcerBa nanueHTok MMT Obl1 MeHee
30 xr/m?, u skcrnpeccusi VEGF Ha mapadguHOBBIX
cpe3ax HEM3MEHEHHOT0 MHUOMETPHS COCTaBJIsJIA OT
1.5 10 2.5 % mwiomaau. OKUpeHre vaile COIpoBO-
JKIasoch 60Jiee BBHICOKOHM 3KCIIpeccuel, HO JIMHEN-
HOCThb 3aBHCHUMOCTH peaynupoBaiach. IlosTtomy
nokazarenb VIMT ci1abo moJIOKUTETFHO KOpPPETU-
poBaui ¢ akcripeccuerd VEGF B nepudokaibHOM MUO-
metpuu (rs = 0.265, IV 0.0341; 0.47; p = 0.0253)
(puc. 2).

BpUI0 mOKa3aHO, UTO KEHIIWHBI C OKHPEHUEM
Yalle Ipyrux CTPaIaloT OT HECKOJIBKUX THHEKOJIOTH-
Jecknx 3a00JieBaHUN, TaKUX KaK HapyIIeHUs
OBapHUaJIbHO-MAaTOYHOTO ITUKJIA, SHAOMETpUO03, bec-
IUIOZIe, MUOMAa MAaTKU ¥ CUH/IPOM IOJUKHCTO3HBIX
AUYHUKOB. B HECKOJBKUX 3SIUEMHOJIOTHYECKUX
HCC/IEIOBAHUAX YV JKEHIIUH B IIPeMeHoIay3e H3y-
yajiv KoppesAnuio Beicokoro MMT u MHOMBI MaTKH,
B pes3yJsibTaTe ObLIa BBISABJIEHA JIMOO ITOBBINIEHHAS
npsiMast, 1100 HeJTMHEHHas CBA3b [15]. ATOU CBA3HU
CIIOCOOCTBYIOT HECKOJIPKO OHMOJIOTHYECKUX (PaKTO-
POB, BKJIIOUAs M3MEHEHUs MeTaboJIn3Ma 3CTpoTe-
HOB, PE3UCTEHTHOCTh K UHCYJINHY U yCUJIEHUE IIPO-
1eccoB Bocmaienus, Gubposa u aHruoreHesa [16].

AHTHOTeHe3 MPUHATO CYUTATh OJHUM U3 Beay-
mux (aKTOpPOB IPOTPECCUPOBAHUSA OILyXOJIEBOTO
pocTa, 0JTHAKO JIJIs MUOMBI MaTKHU IaHHbIE IPOTHUBO-
peunBbl. OOyCIOBJIEHHAS AQHTHOTEHE30M aHOMAJIb-

positive correlation with VEGF expression in the
perifocal myometrium (rs = 0.265, CI 0.0341; 0.47;
p = 0.0253) (Fig. 2).

Obese women have been shown to be more likely
than others to suffer from several gynecological
conditions, such as ovarian cycle disorders, endo-
metriosis, infertility, uterine fibroids, and polycys-
tic ovary syndrome. In several epidemiological
studies, the correlation between high BMI and ute-
rine fibroids in premenopausal women was investi-
gated and either an increased direct or non-linear
association was found [15]. A number of biological
factors contribute to this association, including
changes in estrogen metabolism, insulin resistance,
and increased inflammation, fibrosis and angiogen-
esis [16].

Angiogenesis is considered to be one of the
leading factors of tumor progression; however,
data for uterine fibroids are contradictory. The
angiogenesis-induced abnormal vasculature, seen
in uterine fibroids, can lead to a hypoxic microen-
vironment, especially in the core of a large myoma
nodule. As a rule, hypoxia can lead to the activa-
tion of angiogenesis via the production of VEGF
and thrombospondin by tumor cells [17]. In this
study, we have shown that the ratio of PA stimu-
lated and the baseline levels of VEGF production
in the dominant nodule (SIPA) had weak positive
correlation with the number of myoma nodules
(rs = 0.451, CI 0.139; 0.682; p = 0.006) (Fig. 3).
Since SIPA is the ratio of spontaneous and exoge-
nously induced, including nonspecific, production
of growth factors and cytokines, it allows to mini-
mize the differences between the content of cells in
a tumor sample which cannot be eliminated during
in vitro incubation.

A low correlation index (see Fig. 3) may indicate
the stability of VEGF production under hypoxia of
the myomatous nodule. Thus, in vitro myoma tissue
the absence of a number of hypoxia-associated mol-
ecules that induce VEGF expression, for example,
hypoxia-inducible transcription factor, HIF-1q,
HIF-2q, glucose transporter-1, and carbonic anhy-
drase IX [18]. However, it was later demonstrated
that hypoxia actually induces HIF-1-mediated acti-
vation of the VEGF, adrenomedullin and endothe-
lin-1 genes in myometrial cells [19]; and the authors
emphasize that tumor myocytes can proliferate
under hypoxia, in contrast to non-transformed myo-
metrial cells.

Among many growth factors, VEGF is a necessary
regulator and potential mitogen for vascular endo-
thelial cells, one of the most important growth fac-
tors in the regulation of physiological and pathologi-
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Puc. 2. Unjexc macceol tena (MMT, kr/m?) cj1abo I0JI0KUTETHHO KOpPeIupoBat ¢ skcrpeccrueir VEGF
B nepudokaapHOM MUOMeTpHH (s = 0.265, IV 0.0341; 0.47; p = 0.0253)
Fig. 2. Body mass index (BMI, kg/m?) had weak positive correlation with VEGF expression
in the perifocal myometrium (rs = 0.265, CI 0.0341; 0.47; p = 0.0253)

Hasl COCYAHUCTasl CeTh, HabOJI0/jlaeMas MMpU MHUOME
MAaTKH, MOKET IPUBECTU K THITOKCHYECKOH MHUKPO-
cpejie, 0COOEHHO B Cep/IleBUHE KPYITHOTO MHOMa-
TO3HOTO y3yia. Kak mpaBuio, ycjIOBUS THIOKCHUHU
CIIOCOOHBI MPHUBOAUTh K AKTHBAIIUA AHTHOTEHE3a
nyreM npoayknuu VEGF u TpoMbocnoHuHA KIIeT-
KaMH OMyXosu [17]. B jaHHOM HccieJoBaHUNT HaMH
IMOKa3aHO, YTO OTHOIIIEHUE CTUMYJIUPOBAHHOTO ITA
u 6azoBoro ypoBHs mpoaykiiuu VEGF B noMuHaHT-
HoM y3iie (UBITA) c1ab0 MOJIOKUTETHPHO KOPPETH-
POBAIO C KOJWYECTBOM MHUOMATO3HBIX Y3JIOB
(rs = 0.451, 1IN 0.139; 0.682; p = 0.006) (puc. 3).
ITockonpky UUBITA sBjisieTcA COOTHOILIEHUEM CIIOH-
TAaHHOU M 9K30T€HHO HHAYIIUPOBAHHOU, B TOM YHCJIE
Hecreru@pUIecKol, MpoAYKIIUKU (PaKTOPOB pocTa U
IUTOKWMHOB, OH ITO3BOJISIET CBECTH K MHHUMYMY
CYIIECTBYIOIME PA3IAYKSA MEXKY COJlepKaHueM
KJIETOK B 00paslie OIyX0Jid, KOTOPble HEBO3MOKHO
HUBEJIUPOBATH IIPU MHKYOAIUH In Vitro.
HeBbICOKMI WHJIEKC KOppessinuu (cM. puc. 3)
MOJKET CBUJIETEJILCTBOBATh O CTAOMIBHOCTH IIPOIYK-
muu VEGF B yci0oBUAX THIIOKCMHM MHOMAaTO3HOTO
yaia. Tak, B TKAHU MHUOMBI in Vitro MOKa3aHO OTCYT-
CTBHE DPsAJIa aCCOIUMPOBAHHBIX C THUIIOKCHEW MOJie-

cal angiogenesis [20]. In reproductive-aged patients
with uterine leiomyoma, we found an inverse rela-
tionship between VEGF expression in the dominant
nodule and the grade of its fibrosis. Statistically sig-
nificant reciprocal relationships between VEGF
expression in the dominant nodule and perifocal
myometrium were also found [7].

In the present ITHC study, we have established
that the grade of fibrosis of the dominant myoma-
tous nodule had moderate positive correlation with
VEGF expression in the perifocal myometrium
(rs = 0.521, CI 0.327; 0.672; p < 0.0001) (Fig. 4).
This indicates a compensatory increase in the proan-
giogenic potential of myometrial tissue visually
unchanged when angiogenesis slows down and
extracellular matrix deposits increase in the largest
nodule.

It should be noted that over the past decades,
uterine fibroids as benign tumors of the female
reproductive system, often accompanied by infer-
tility, has been almost comprehensively studied in
vivo and in vitro, and numerous aspects of its
pathomorphogenesis are elucidated. Nevertheless,
answers are needed to complex issues of patient
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Puc. 3. KosruecTBO MUOMATO3HBIX Y3JI0B 1260 TOJI0KUTETHHO KOPPEJIUPOBAIO C HHAEKCOM BJIUSHUSA ITOJTMKIOHATBHBIX
aktuBatopoB (UBITA) Ha npoaykiuio VEGF B joMuHaHTHOM y3J1e in vitro (rs = 0.451, IV 0.139; 0.682; p = 0.006)
Fig. 3. The number of myomatous nodules is weakly positively correlated with the stimulation index of polyclonal
activators (SIPA) of VEGF production in the dominant nodule in vitro
(rs = 0.451, CI 0.139; 0.682; p = 0.006)

KyJ1, ”HAynupyomux skcnpeccruto VEGF, nHanipumep,
WHIYIIUPYEMBIX THUIIOKCHEH TPaHCKPUIIIIMOHHBIX
daxropos HIF-1a/HIF-2a, TpaHcmopTepa IIFOKO3bI-1
u kapb6oanruzpassl IX [18]. OgHako moszxke GBLUIO
IIPOZIEMOHCTPUPOBAHO, YTO THIOKCHUS JIeUCTBU-
TeJIBHO MHAYLUpyeT ontocpefoBanHyo HIF1 akTtusa-
muo reHoB VEGF, agpeHomenynnuHa U 5HJIOTe-
JIMHA-1 B KJIETKaX MHUOMBI [19]; 1 aBTOpamMu mojdep-
KHBaeTcsA, YTO OIlyXOJIeBble MUOIIUTBHI MOTYT IIPOJIH-
(epupoBaTh B YCJIOBUAX THUIIOKCUM, B OTJIMYUE OT
HeTpaHC(OPMUPOBAHHBIX KJIETOK MUOMETPUS.

VEGF cpeau MmHOTHX (aKTOPOB pocTa — HEOOXO-
JIUMBIN PeryJIATOp U NMOTEeHINAIbHBI MUTOTEH JIJIA
SHJIOTEJINAJIBHBIX KJIETOK COCYZIOB, OAWH U3 Haubo-
Jlee BaXKHBIX (PAKTOPOB pocTa B peryaanuu pusuo-
JIOTHYECKOTO U MaTOJIOTHUYECKOT0 aHTHOTeHe3a [20].
¥ manueHToK penpoayKTHBHOTO BO3PACTa C JIEHOMU-
OMOH MAaTKH HaMU{ BbIABJIEHAa OOpaTHas 3aBHCU-
MocTh Mexzy skcipeccueid VEGF B nomunupyio-
IeM y3JjIe U cTeleHbio ero ¢ubposa. Takke BHIAB-
JIeHbl CTaTHUCTHUYECKH 3HauuMble pPelUIIPOKHbIE
oTHoOIIIeHUsT Mexy skcrpeccuedt VEGF B momuHm-
PYIOIIEM y3JIe U TepU(OKAIIBHOM MUOMETPHH [7].

B nacroamem NI'X uccsnenoBaHuU yCTAaHOBJICHO,
YTO CcTemeHb GubpPO3a JOMHUHAHTHOTO MHOMATO3-

management that are critical for clinical practice
and reproductive health, and the need for further
experimental and clinical studies on cellular and
molecular mechanisms is emphasized [15]. Our
article revealed a number of correlations between
clinical laboratory parameters and markers of
inflammation and fibrosis in the surgical speci-
mens.

CONCLUSION

The combination of uterine fibroids with EGE in
reproductive-aged women influenced a number of
histological and molecular characteristics of the
dominant myomatous nodule: positively — on the
grade of fibrosis (p < 0.0001), negatively — on
PA-induced production of GM-CSF and VEGF
(p = 0.0054 and p = 0.0016 respectively).

Patients with adenomyosis had more myoma-
tous nodules (p = 0.0192) compared with patients
without any form of endometriosis, while the
largest nodule diameter and the grade of fibrosis
were in women without adenomyosis (p = 0.0397
and p = 0.0344, respectively). PA-induced VEGF
production in the nodule is greater in the pres-
ence of adenomyosis (p = 0.0326), while PgR
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Fig. 4. The grade of fibrosis of the dominant nodule has a moderate positive correlation with the expression of VEGF
in the perifocal myometrium according to immunohistochemical examination (rs = 0.521, CI 0.327; 0.672; p < 0.0001)

HOTO y3JIa YMEPEHHO IIOJIOKHUTEIBHO KOPPEJIHPO-
Basia ¢ skcnpeccueit VEGF B nepugokaapHOM MUO-
metpuu (rs = 0.521, IV 0.327; 0.672; p < 0.0001)
(puc. 4). ATO CBUIETEIBCTBYET O KOMIIEHCATOPHOM
YBEJIMUEHUU NPOAHTUOTEHHOTO IOTEHI[MAIa BU3Y-
aJIbHO He U3MEHEHHOW TKAaHU MHOMETPHUS B YCJIO-
BUSIX, KOTZA 3aMe/UJISIETCS AaHTUOTeHEe3 U YBeJIMUNBA-
IOTCS OTJIOJKEHUs BHEKJIETOYHOTO MaTpPUKCA B HaW-
OoJtbIlIEM 10 0OBEMY y3JIE.

Crnenmyer OTMETHUTh, UTO B TEUEHHE ITOCJIETHUX
JIECATIVIETUT MUOMa MaTKU KaK JI00pOKavecTBEH-
Hasl OIYXOJIb KEHCKOH PENpOAYKTUBHOU CHCTEMBI,
YacTO COMPOBOXK/IAIOIMIAACSA OECIIOANEM, TTIOUTH BCe-
CTOPOHHE WCCJIEJIOBAHA In VIvo | In Vitro, U mpej-
CTaBJIEHBI MHOTOYMCJIEHHBIE ACIIEKThI ee aTOMOP-
(dorenesa. Tem He MeHee HEOOXOIUMBI OTBETHI HA
CJIOXKHBIE BOIIPOCHI BEJIEHUS NAIUEHTOK, NMEIOIINe
pelaolee 3HaUeHNe JJI KIMHUYECKOH MPaKTUKU
U PENPOAYKTUBHOTO 37I0POBBS, U IOTIEPKUBAETCS
HeOoOXOUMOCTD JJaJIbHENIIINX SKCIIEPUMEHTATBHBIX
U KJIMHUYECKUX HUCCIETOBAHUN 10 U3YYEHUIO KJIe-
TOYHBIX U MOJIEKYJISIDHBIX MEXaHU3MOB [15].
B Hame#l cratbe BBIABJIEH P KOPPEJIAIUN MEXKIY
KJIMHUKO-J1a00paTOPHBIMU MOKA3aTESIMU U MapKe-
pamu BocmasieHusi U ¢ubpo3a B ONEPAOHHOM
Marepuale.

expression in the perifocal myometrium is less
(p = 0.045).

In patients with uterine fibroids BMI had weak
positive correlation with VEGF expression in the
perifocal myometrium. The number of myomatous
nodules had weak positive correlation with the
SIPA on VEGF production in the dominant nodule
in vitro. The grade of fibrosis of the dominant nod-
ule had moderate positive correlation with the
expression of VEGF in the perifocal myometrium
according to THC.

The results of the study reflect the systemic nature
of myomatous transformation with multifocal tumor
growth of the myometrium and the potential for the
formation of new myomatous nodules — with further
progression of the pathological process.
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3AKJIIOYEHUE

Coueranne Muombl Matku ¢ HID y »xeHIIUH
PETPOAYKTUBHOTO BO3PACTA BIIUSLIIO HA PSI/I TUCTOJIO-
THYEeCKUX M MOJIEKYJISIDHBIX XapaKTEPUCTHK JIOMU-
HaHTHOTO MHOMATO3HOTO y3JIa: IOJIOXKUTEIBHO — Ha
crenieHb ¢pubposa (p < 0.0001), OTPUIIATESIBHO — HA
unaynuposannyio [TA npoaykiuio I'M-KC® u VEGF
(p = 0.0054 1 p = 0.0016 COOTBETCTBEHHO).

V nmanueHToK ¢ aieHOMH030M OBLJIO O0JIbIIIE MUO-
MAaTO3HBIX Y3JI0B (P = 0.0192) 10 CPAaBHEHHUIO C TaIH-
eHTKaMu 6e3 1060 (POpPMBI DHIOMETPHO03a, TPHU
STOM HAWOOJBIINN AWAMETP y3J7Ia U CTENEHb €ro
¢ubposa ObUIM y IKeHIUH 0e3 a/JieHOMHO3a
(p = 0.0397 U p = 0.0344 COOTBETCTBEHHO). NH/Y-
nupoBanHas [TA mponykrnusa VEGF B y3ie 6osblme
[IPU HUIMYUH a7IeHOMU03a (p = 0.0326), a 9KCIIpec-
cusa PgR B nepudokasbHOM MUOMETPUN — MEHbIIIE

(p = 0.045).

Y manpeHToK ¢ MUOMOM MATKU HHJIEKC MacChl
Tes1a ¢1a00 IOI0KUTETFHO KOPPETUPOBAJI € 9KCIIPEC-
cueit VEGF B nepudokanpaom muomerpuu. Kormye-
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TpyAHOCTH JUATHOCTHKH M OCOOE€HHOCTH KJIIMHUYECKOU KaPpTUHbI
CUCTEMHOM KPAaCHOM BOTYAaHKH Yy MOAPOCTKA (KJIMHUYECKUH CIydai)
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AHHOTAIIA

CucremHas kpacHas Bosiuanka (CKB) BeTpeuaeTcst B pa3HBIX BO3PACTHBIX IPYIIAX, OAHAKO TPYIIY PHCKA COCTABJISIOT
JIFOZTY B BO3PACTE OT 15 10 40 JIeT, HauboJiee 9acTo IEBOUKU-TIOAPOCTKY U MOJIO/IBIE *KEHIIUHBL. B KIIMHUYECKOH IIPAKTHKE
[IO-IIPEKHEMY OCTAETCs aKTyaJIbHBIM BOIIPOC CBOEBpeMeHHOU Bepubukanuu guarnoza CKB. J[aHHBIH KIHHAYECKUH CITy-
Yai WUTIOCTPUPYET OCTPOE HAYAIIO CUCTEMHON KPACHOM BOJTUAHKH Y ITOAPOCTKA, C OBICTPHIM BOBJIEUEHHUEM B TIATOJIOTHYE-
CKUH Ipoliece JKU3HEHHO BaYKHBIX OPraHoB ([I0UeK, JieTkux). Ha HauasbHOM 3Tare o6CcyKAaInch pa3indHble JUATHO3BI,
OJTHAKO KOMILJIEKCHOE 00cIe/ToBaHue MAIMEeHTKH ObLIO TPOBEIEHO TOJIBKO MIPU TOCIUTAIN3AIUH OOJIBHOH B CIIEITHATU3H-
pOBaHHBIH cTanuoHap. JloctoBepHocTh Auarno3a CKB moATBep:k/ieHa HA OCHOBAHUHU AUATHOCTUYECKUX KPUTEPUEB: KITH-
HUYECKUX ¥ NHCTPYMEHTAIbHBIX TAHHBIX.

Kaoueesle caoga: cucteMHas KpacHasd BOJTIAHKA, IIOAPOCTOK, CJIyJad U3 IPAKTUKH, CHCTEMHOE 3a00JIeBaHue.
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Diagnostic difficulties and features of the clinical picture
of systemic lupus erythematosus in an adolescent (case report)
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ABSTRACT

Systemic lupus erythematosus (SLE) occurs in different age groups, but the risk group is people aged 15 to 40, most often
female adolescents and young women. In clinical practice, the issue of timely verification of the diagnosis of SLE remains
relevant. This clinical case illustrates the onset of acute systemic lupus erythematosus in an adolescent, with rapid involve-
ment of vital organs (kidneys, lungs) in the pathological process. At the initial stage, various diagnoses were discussed;
however, a comprehensive examination of the patient was carried out only when the patient was admitted to a hospital. The
diagnosis of SLE was confirmed on the basis of classifying criteria: clinical investigation data.
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CucremuHas kpacHass Boimdyanka (CKB) — sto
CUCTEMHOE ayTOMMMYHHOE peBMaTHU4ecKoe 3ab0Jie-
BaHUe HEM3BECTHON STUOJIOTUH, XapaKTepU3yIollle-
ecss 0OpazoBaHUEM OOJIBIIIOTO KOJIMYECTBA AyTOAH-
TUTEJ K PA3JINYHBIM aHTUTEHAM, B Pe3yJIbTaTe Ipo-
HCXOJIUT MAaCCUBHOE MOPaKeHNe COOCTBEHHBIX TKa-
HeUW opraHu3Ma, IPUBOJISIIEE K TAKEJIOMY HeoOpa-
TUMOMY HOPA’KEHUIO BHYTPEHHHUX OPTAaHOB, CHUKE-
HUIO KauecTBa JKU3HU, NHBAJIUIHOCTH, COLIAJIBHOU
Jle3a/jalTalluy, IPEeX/IeBPEMEHHON JIeTabHOCTH.
Atuonorusa CKB 70 koHIIa He U3y4yeHa, IPOBOAATCA
HCCJIeZIOBAaHUA TI0 OIIPeJleJIEHUI0 IIPEATI0I0KUTEb-
HBIX (DAKTOPOB, YIACTBYIOIIUX B PA3BUTUHN 3a00Je-
BaHUsA: BO3EHCTBUA OKPYIKAIOIIel cpebl (MUKPO-
OpTraHu3Mbl, BUPYCHI, JIeKADCTBEHHBbIE U TOKCHUYE-
CKHE BeIecTBa, YJIbTpadHOJIeTOBOE OOJIydYeHHE),
TreHEeTUYECKOU IPeApacIooKEeHHOCTH U TIEPHUO/IOB
TOPMOHAJILHOTO HAampshKeHUs [1—4]. HeTunuuHbie
CUMIITOMBI 3200JIeBaHUs JOJKHBI HACTOPAKUBATh
CIENNAJIUCTOB TPU IPOBEAEHUH JAUCIAHCEPHBIX
OCMOTPOB CpeZiH IIKOJIbHUKOB, 0COOEHHO IOJIPOCT-
KoB [5, 6]. CKB xapakTepusyercs 4pe3BbIUallHBIM
pasHoobpa3ueM KJIMHUYECKUX TMPOSBJIEHUH OT
HE3HAUYUTEJIbHBIX /IO TSIKEJIBIX, UMeeT BOJTHOOOpas-
HOe WU HENPEPBHIBHO PENUANBUPYIOIIee TeUeHUE.
CKB ne6roTupyeT B I€TCKO-II0/JPOCTKOBOM BO3pacTe
B BHUJIe IOJINAPTPUTA, JIUMpasieHOIIaThH, TernaToMe-
raJIi¥, CIUIEHOMETaJIuk U JIEHKOIIUTO3a, KOTOPBIH
He CBOHCTBeHEH JaHHOMY 3abosieBaHuto. I1o cpas-
HEHUIO CO B3POCJIBIMH, y JIeTel KOKHO-CJIU3UCTBIE
MopaskeHus1, ayonenus, (QoToceHCUOMIM3aIus,
cuHZpoM PeliHO Kak HayaJbHbIE IPOSBJIEHUS 3a60-
JeBaHus Bcrpeuatotcesi peako. Eciu CKB nebrotu-
PYeT B MOJIOJIOM BO3pAacTe, YaCTO PA3BUBAETCS TAXKe-
Jiast Opra”HHas IMaToJIOTHsA, C HEPEeJKUM IIPUCOeTNHE-
HHUEM COIYTCTBYIOIIUX 3a00JIEBAHUU U Pa3BUTHEM
HeoOpaTUMoro moBpek/ieHns. CBoeobpasve KINHH-
yeckux nposiiieHnii CKB B J1eTCKO-TIOPOCTKOBOM
BO3pacTe CyIeCTBEHHO OCJIOKHSAET PAaHHIOW JiHa-
THOCTUKY U CPOKU BepUDUKAIIUY IUATHO3a, TpebyeT
HAOJIIOIEHUsl I TIOATBEPIK/IEHUS JIOCTOBEPHOTO
nuarHos3a. CoBpemennas tepanusa CKB mpemympe-
JKJJaeT PAaHHIOI OPTaHHYI0 MOPa’KEHHOCTh U YJIyd-
1aeT KauyecTBO >KU3HMW nanueHToB. [Ipornos CKB
3aBUCUT OT aKTUBHOCTHU I1aTOJIOTMYECKOr0 IIpolecca
U TSIPKECTU IIOPAYKEHUS BHYTPEHHUX OPTaHoOB [7—10].

B mpezcraBiieHHOM MyOIMKAIIMK Mbl pa3brupaeM
KJIMHUYECKUH cilydall chCTeMHOM KpacHOU BOJI-
YaHKU Y JIEBOUKU-TIOZIPOCTKA, ¢ OBICTPHIM BOBJIEUE-
HHUEM B IATOJIOTUYECKUU MPOIECC KU3HEHHO BaK-
HBIX OPraHOB (II0YEK, JIETKUX), KOTZ]a pa3HooOpasue
KJIMHUYECKUX IPOSBJIEHUH U TSKECTh CHMIITOMA-
TUKU TOTPe6OBAIM OT CHEIUAJINCTOB IIPOBEIEHUS
0OJIBIIIOTO CIIEKTPA IMATHOCTUYECKOTO IIOUCKA.

Systemic lupus erythematosus (SLE) is a systemic
autoimmune rheumatic disease of unknown etiology
characterized by the production of a large number of
autoantibodies to various antigens resulting in mas-
sive lesions of the body tissues leading to severe irre-
versible damage to internal organs, reduced quality
of life, disability, social maladjustment, premature
mortality. The etiology of SLE is not fully under-
stood; studies are performed to determine the puta-
tive factors involved in the development of the dis-
ease: environmental influences (microorganisms,
viruses, drugs and toxic substances, ultraviolet radi-
ation), genetic predisposition, and periods of hor-
monal perturbation [1—4]. Atypical symptoms of the
disease should alert specialists during regular medi-
cal check-up of school students, especially adoles-
cents [5, 6]. SLE is characterized by an extraordinary
variety of clinical manifestations from mild to severe,
has an intermittent or continuously relapsing course.
SLE debuts in childhood and adolescence in the form
of polyarthritis, lymphadenopathy, hepatomegaly,
splenomegaly, and leukocytosis, which is not charac-
teristic of this disease. Compared with adults, muco-
cutaneous lesions, alopecia, photosensitivity, Rayn-
aud’s syndrome as the initial manifestations of the
disease are rare in children. If the onset of SLE takes
place at a young age, severe pathology of organs often
develops with the frequent overlaying of concomi-
tant diseases and the development of irreversible
damage. The peculiarity of the clinical manifesta-
tions of SLE in childhood and adolescence signifi-
cantly complicates early diagnosis and delays its
verification of diagnosis, as well as requires observa-
tion to confirm the diagnosis. Current therapy for
SLE prevents early organ damage and improves the
quality of life of patients. The prognosis of SLE
depends on the activity of the pathological process
and the severity of internal organ lesions [7—10].

In the presented publication, we analyze a case
report of systemic lupus erythematosus in a female
adolescent, with a rapid involvement of vital organs
(kidneys, lungs) in the pathological process when the
variety of clinical manifestations and the severity of
symptoms required specialists to conduct a wide
range of diagnostic tests.

CASE REPORT

A teenage girl V., 15 years old, was hospitalized in
the Cardiology Department of the Regional Chil-
dren’s Clinical Hospital named after N.N. Silishcheva
(Silishcheva RCCH).

From the patient’s life history, it is known that the
girl was born from the 2nd pregnancy. Grew and
developed according to age. Vaccination according to
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KINHUYECKUUA CJIYUA

HeBouka B., 15 seT, HaxoAMIach Ha CTAIlMOHAP-
HOM JIEUEHUHU B KapPJIMOJIOTHYECKOM OTAEJIEHUH
T'BY3 AO «O6JiacTHad gerckasa KJInHWuYecKas 001b-
guna uMm. H.H. Cuinmesoii» (O/JKB um. H.H. Cuiu-
IIEBOM ).

W3 aHamMHe3a KHU3HM WM3BECTHO, UTO JEBOYKA
poawuiach ot 2-i 6epeMeHHOCTH. Pocia U pa3BuBa-
J1ach 110 Bo3pacry. IIpuBuBKHY 10 KajieHapo. Ajjiep-
TOJIOTUYECKHUH aHaMHe3 CIIOKOeH. /13 mepeHeceHHbIX
3ab0JIeBaHUI: OCTPbIE PECIUPATOPHBIE HHOEKIUH,
BeTpsHas ocua. [emorpancdysuti He 6p110. Haciten-
CTBEHHOCTDb He OTsAToIeHa. MeHCTpyanuu ¢ 11 JIeT,
6oJsie3HEeHHbIE, 00MIbHBIE.

W3 anamHe3a 3abojieBaHus: OOJIBHOU cebs cuu-
TaeT ¢ aBrycTa 2021 I'., KOT/Ia CTajla OTMeuaTh 00JIH U
MTEPUOIMUECKOe TTPUITYXaHHE MEJTKHUX CYCTaBOB PYK.
Crycrst Mecs1] 6011 TTOSIBUJIMCHh BO BCEX CyCTaBaX M
[TO3BOHOYHUKE, IEPUOIUUECKAST JINXOPAIKA /10 Cy0-
(ebpribHBIX ¥ HUBKHX (GeOpuIbHbIX Iudp. 3a
IIOMOIIBIO He o6pammatnck. K 4-my mecsany (nexabps)
oT Hayasia 3a60JIeBaHUs COCTOSIHUE PE3KO YXYIIITU-
JIOCh — MIPUCOEIMHUIIACH C1a00CTh, Hauasia TEPATH B
Bece, CTaJId CUJIBHO BBIMAIATh BOJIOCHl. OOpaTHINCh
K IenaTpy 10 MECTY JKUTeIbeTBa. I1pu sabopaTop-
HOM WHCCJIEIOBAHUM TPU3HAKU AHEMUH: DPUTPO-
OUTHI 3.58%10'2/J1, reMOrJIOOUH 98 T/J1, JIEHKOIUTHI
4.5%10%/J1, CKOPOCTh ocemanus sputporutos (COI)
40 mM/4. K 5-My Mecsiyy 3aboseBaHusi (sHBaph
2022 T.) aHeMHs CTaja HapacTaTth (SPUTPOIUTHI
3.27x10%/s1, TeMOorjao0uH 95 T/J, JIEHKOIUTHI
3.3x10°/;1, CO9 61 MM/4), TosABUIACH TUMDaseHO-
natus (OOKOBBIE IIEHHBIE — THAMETPOM JI0 1.3 CM,
aKCHJUISIPHBIE, TIAXOBBIE — IHMAMETPOM /10 1.2 CM, He
CIIasTHHBIE C OKPY’KAIOIUMH TKaHSAMU, TOABUKHEIE,
6e360s1e3HeHHbIE). C MO7103peHeM Ha NH(PEKITUOH-
Hoe 3abosieBaHue ObLIa TOCIUTAIM3UPOBAaHA B CTa-
MoHap WHQEKIMOHHOTO TPOQUIIA, T/Ie HAXOAUIIACh
11 guent (¢ 10.01.2022 mo 21.01.2022). Ha ocHoBa-
HuH oO0HapykeHus IgG k Bupycy Jminreiina — bapp
0BT JUMATHOCTUPOBAH WHQEKIIMOHHBIA MOHOHY-
ki1eo3. Ha ¢one anTtubaxkTeprasbHON, IPOTHBOBU-
PYCHOHM Tepamuu COCTOSHHE HECKOJIbKO YJIyUIIU-
JIOCh, HO COXPaHSJINCh U3MEHEHWUS B reMoTrpaMMe
(remors106WH 779 T/J1, 3PUTPOIUATHI 3.01X10'2/J1, JIen-
KOLUTHI 3.4%10°/11, COD 61 MmM/4). B cBs13H ¢ coxpa-
HSAWOIIEHCS aHeMUed IOIPOCTOK IIEPEBOAUTCA B
otnenenue oukoremarosaoruu OJIKb um. H.H. Crtu-
IIEBOH C AUATHO30M: IeUIUTHASA AaHEMUs CPeTHEN
TSI’KECTH, CMEIIaHHOTO TeHe3a. HMHQEeKINMOHHBIN
MOHOHYKJIEO3 B CTA/IUH PEKOHBAJIECIIEHITUH.

B oTnenenuu noayyaaa aHTHAHEMUYECKYTO Tepa-
MMHIO: 2KeJjie3a 3-BaJIEHTHBIA KOMILIEKC, BUTAMUHBI
rpymIsl B — MUPU0KCHH, THAMUH, (GOJTUEBYIO KUC-

the recommended schedule. No allergies. Past medi-
cal history: acute respiratory infections, chickenpox.
No blood transfusions. No hereditary taint. Menstru-
ation from the age of 11, painful, profuse.

According to the anamnesis: the patient consid-
ers herself ill since August 2021 when pain and peri-
odic swelling of the small joints of her hands have
occurred. A month later, the pain appeared in all
joints and spine, periodic subfebrile and mild febrile
temperature. The patient did not seek medical atten-
tion. By the 4th month (December) from the onset of
the disease, the condition deteriorated dramati-
cally — fatigue set in, the girl started losing weight,
her hair began to fall out badly. Then the family vis-
ited a local pediatrician.

Signs of anemia: erythrocytes 3.58x10'/l,
hemoglobin 98 g/l, leukocytes 4.5%x10%/1, erythro-
cyte sedimentation rate (ESR) 40 mm/h. By the 5th
month of the disease (January 2022), anemia began
to increase (erythrocytes 3.27x10'%/I, hemoglobin
95 g/1, leukocytes 3.3x10%/1, ESR 61 mm/h), lymph-
adenopathy appeared (diameter of lateral cervical
lymph nodes up to 1.3 cm, diameter of axillary,
inguinal ones was up to 1.2 cm, not adherent to sur-
rounding tissues, freely movable, painless). Sus-
pected of an infectious disease, she was hospitalized
in an infectious disease hospital, where she stayed
for 11 days (from 10/01/2022 to 21/01/2022).
Based on the detection of IgG positivity to the
Epstein-Barr virus, infectious mononucleosis was
diagnosed. In the setting of antibacterial, antiviral
therapy, the condition improved somewhat, but
changes in the hemogram persisted (hemoglobin
79 g/l, erythrocytes 3.01x10%?/l, leukocytes
3.4x10°/1, ESR 61 mm/h). Due to persistent ane-
mia, the girl was transferred to the Department of
Oncohematology of the Silishcheva RCCH with a
diagnosis of moderate anemia, multiple origins.
Infectious mononucleosis, convalescence period.

In the hospital she received antianemic therapy:
Fe (III), vitamins of group B — pyridoxine, thiamine,
folic acid. Despite the treatment, fatigue, cephalgia,
fever up to 38°C periodically, in the hemogram —
anemia, leukopenia with a shift to the left, an
increase in the ESR from 20 to 40 mm/h, elevated
acute phase protein — C-reactive protein: 36 mg/l.
Given these changes, an additional examinations
were performed; according to chest X-ray, no
abnormalities; according to X-ray of paranasal
sinuses, no abnormalities were found. To exclude a
hematologic malignancy, bone marrow aspiration
was performed: no pathological changes. A systemic
connective tissue disease was not excluded — for
this, blood was taken for double-stranded (native)
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Joty. HecMOTpst Ha TPOBOAMMOE JIEUeHHE COXPaHs-
J1ach ¢a1ab0CTh, Iedanrun, IepuoguIecKy MOBbIIIIe-
Hue Temieparypsl o 38 °C, B reMorpaMmMe — aHe-
MU, JIEHKONEHUsSI CO CABUTOM BJIEBO, HapacTaHHE
nokasatesiss COD ¢ 20 710 40 MM/ 4, IIOBBIIIEH OEJIOK
octpoii ¢aspl — C-peakTHUBHBIH OesoK: 36 MT/JL.
YuuTteiBasg [aHHBIE U3MEHEHUsl, OBLIO IPOBEAEHO
JIOTIOJTHUTEJIbHOE 00CJIEIOBAHUE; TI0 JIAHHBIM 0030D-
HOI peHTreHorpaduu OPraHOB TPYAHON KJIETKHU
[aTOJIOTHN He BBISBJIEHO, HA PEHTTeHOTrpaMMax
[masyx HOca TaTOJIOTUM He OIpeAesanoch. Jlis
HCKJIIOUEHUS 3JI0KAYeCTBEHHOTO CHCTEMHOTO 3a060-
JIeBaHUS KPOBU IPOBEEHA KOCTHOMOB3TOBAs ITyHK-
IIUs1, TATOJIOTHYECKUX U3MEHEeHUH He BbIABIeHO. He
HCKJIIOUQJIOCh CHCTEMHOE 3abojieBaHUE COeIUHU-
TEJIbHOW TKaHHW — JJI 3TOTO OBbLI MpPOBeZeH 3a00p
KPOBHU Ha aHTUTEJIA K JIByCHIUPAIHHOU (HATUBHOW)
JHK, g xoarysorpamMMsl; B3sTa CyTOYHAs MoYa
Ha 0eJIOK; IpoBeieHbl axokapauockonus (Ixo-KC),
KOHTPOJIb apTepUaIbHOTO AaBieHus (A/l), 3-uaco-
Basi TepMoMerpusi. I1o pe3ybTaTaM JOMOJTHUTEb-
HOTO 00csIeloBaHUsA BBIsABIEHbI aHTuTena k JTHK
(ummyHOO710T) NRNP/Sm, c1abommosoKuTeIbHBIE.
AntunykieapHsli ¢axktrop Ha HEp-2 xierkax
20 480 (pedepeHcHbIe 3HAUEHUSA < 160); aHTUTEIA K
omHo- wiu nBycnupasbHoil JTHK > 800.0 Ex/mn
(pedepencHble 3HAUYEHHsA 0.0—100.0). AHTHTeNA
knacca IgM k dochonunumam (KapAHOJIUIINHY,
docdhatunmncepuny, @ochaTUIUIUHOZUTOIY U
docdaruaunosoii kuciore) 1.74 ME/mun (pede-
peHcHbIe 3HaueHus < 10 ME/mu); anTuTe Na Kiacca
IgG x dochomumumam (kapauonunugy, ¢ocdaru-
nuicepuny, GochaTuauInHO3UTONy, dochaTuan-
soBoi kucyore) 2.86 ME/min (pedepeHcHbIe 3HaUE-
HuA < 10 ME/mo).

BonpHast Obuta TmepeBefleHa B MPOQUILHOE
Kapauosiorudeckoe otaesneHne. OOBEKTUBHO IIPHU
IIOCTYIUIEHUH: COCTOSTHUE CPeJTHEN CTEIIeHH TSKECTH.
CamouyBcTBue cTpagaeT. Bsmasa. TenocmoxxeHue
PE3KO aCTEHHYECKOe, POCT 159 CM, BeC 40.5 KT, HH/IEKC
Macchl Tesa 16, YTO CBUJIETENIBCTBYeT O Aedunute
Macchl Tesa. KoskHble TIOKPOBBI OJieZIHBIE, CYyXUE,
1260 BBIPAKEHBI SIBJIEHUS CETUATOTO JIMBE/IO, JIQI0H-
HOTO KanwUIApuTa. BupuMele CIM3UCTbIE UYUCTHIE,
6s1etHO-po30BEIe. [TanmprupytoTes TUMQOY3JIbl, eu-
HUYHBIE TAXOBbIe, [TOJIMBIIIIEYHbIE, IIIEHHBIE 710 1 CM,
MIO/IBUKHBIE, 0e300sie3HeHHbIe. MUH/TAJIMHBI PhIX-
Jible, BBICTYIIAIOT 3a HEOHBIE My»KKH. HapyiieHwue
ocanku. Ciia ¥ MBIIIEYHBIA TOHYC B HOpMe. O6pa-
IjaeT BHUMAaHHE JedUrypanus MeJIKHX CyCTaBOB
KHUCTeH, KOKa Ha/l HUMU He U3MeHeHa, IBI)KEHUS He
oTrpaHUYeHbl, 0e300sie3HeHHbIe. OCTAIPHBIE CYCTaBbI
0e3 BUAMMBIX MHATOJOIMYECKUX HM3MeHeHHH. JIpIxa-
HUe uepe3 HOC cBOOO/IHOE, BhieseHull HeT. ®opma

DNA antibodies detection, and for coagulation test;
24-hour urine for protein amount analysis (Addis
count) was collected; echocardioscopy (Echo-CS),
blood pressure (BP) monitoring, 3-hour thermom-
etry were performed. According to the results of the
additional examination, mildly positive reaction for
antibodies to nRNP/Sm by immunoblotting was
revealed. Antinuclear antibodies detection on
HEp-2 cells showed 20 480 (reference values
< 160); anti-single- or double-stranded DNA anti-
bodies values were > 800.0 U/ml (reference values
0.0—100.0). IgM antibodies to phospholipids (car-
diolipin, phosphatidylserine, phosphatidylinositol
and phosphatidic acid) 1.74 IU/ml (reference values
< 10 IU/ml); IgG antibodies to phospholipids (car-
diolipin, phosphatidylserine, phosphatidylinositol,
phosphatidic acid) 2.86 IU/ml (reference values
<10 IU/ml).

The patient was transferred to the Department
of Heart Diseases. Objectively on admission: a state
of moderate severity. Feeling sick. Vigourless.
Expressed ectomorphy, height 159 cm, weight
40.5 kg, body mass index 16, which points to low
body weight. The skin is pale, dry; livedo reticularis
and capillaritis of the palms are poorly expressed.
Visible mucous membranes are clean, pale pink. On
palpation, single inguinal, axillary, cervical lymph
nodes up to 1 cm in diameter, freely movable, pain-
less are found. The pharyngeal tonsils are loose,
with lacunae, protrude beyond the faucial pillars.
Impaired posture. Strength and muscle tone are
normal. Defiguration of the small joints of the hands
is noteworthy, the skin over them is not changed,
movements are not limited, painless. Other joints
without changes. Nasal breathing is free, no nasal
discharge. The shape of the chest is cylindrical. On
percussion: dullness of percussion sound above the
lungs. On auscultation: breathing is harsh, resound-
ing throughout all lung fields; in the lower lobes,
respiratory sounds are barely audible, no wheezing.
No shortness of breath. The number of respiratory
movements at rest is 18 per minute. The region of
the heart is not changed visually. The apex beat is
determined in the left 5th intercostal space along
the mid-clavicular line. The borders of relative car-
diac dullness are not expanded. On auscultation:
heart sounds are moderately muffled, rhythmic,
soft systolic murmur at the apex. Heart rate (HR) in
the standing position 88 bpm, HR on lying 74 bpm.
SpO, 99%. BP 110/70 mm Hg. Tongue is moist, with
yellow-white coating. The abdomen is soft and
painless on palpation. The liver is not palpable. The
spleen is not palpable. The kidneys are not palpa-
ble, no costovertebral angle tenderness on both
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Ta6smmua 1. [lokazaTesiy 06111ero aHajin3a KpoBU B IHHaAMUKe
Table 1. Indicators of the full blood count in dynamics

JlaTta Er, x10'?/n Hb,r/n Tr,x10°/n Le,x10°/n1 3J03.,% Cer,% Ilax,% Jium., % MoH., % CO3,MM/4
Date Er, x10'?/1 Hb,g/l Tr,x10°/1 Le, x10°/1 Eos,% Seg,% Stab,% Lym,% Mon,% ESR, mm/h
15.02.2022 2.27 68 173 3.61 0 68.8 3 26 5.2 58
16.02.2022 2.52 79 225 7.25 0 87.5 2 9.4 3.1 61
17.02.2022* 2.27 70 173 8.7 0 86 4 8 2 67
18.02.2022** 3.31 108 196 11.6 0 76 4 16 4 64
22.02.2022 3.44 98 117 8.7 0 72 4 22 4 15
24.02.2022 3.44 92 132 8.7 0 86.4 4 10.1 4 13
11.03.2022 3.58 108 109 8.0 0 70.2 4 26.3 3.5 14

[IpuMedaHnuda:

Er-sputpounTtsl; Hb - remorsio6uH; Tr - TpoMOOLUTHI; Le - 1eHKOLUTBI; 03. - 303UHOUIIbI; Cer. — CErMEHTOsIIEPHBIE;

[TaJ1. - najoukosiepHble; JInM. — 1uMoUThl; MoH. - MOHOLUTBI; CO3 - CKOPOCTh 0CeJaHMUsI IPUTPOLIUTOB.
N o t e : Er - erythrocytes; Hb - hemoglobin; Tr - thrombocytes; Le - leukocytes; Eos - eosinophils; Seg - segmented neutrophils; Stab - stab
neutrophils; Lym - lymphocytes; Mon - monocytes; ESR - erythrocyte sedimentation rate.
* B cBsI3M C TSKeCThI0 3a60/1eBaHMsl OblIa TPOBe/ieHa 3aMeCTUTe IbHAsl TePANHsl 3pUTPOLUTAPHON B3BEChIO.
Due to the severity of the disease, replacement therapy with erythrocyte suspension was performed.

** [TokasaTeJIM KPOBH NOCJIe TPOBeIeHHON 3aMeCTUTEeIbHON TepanuH.

Blood parameters after replacement therapy.

IPYZHOU KJIETKH IWINHAPHUecKas. [IepkyTopHO Haj
JIETKUMU IPUTYIUIEHHE JIETOYHOTO 3ByKa. AyCKyJIbTa-
TUBHO [bIXaHHWE JKECTKOE, IIPOBOJUTCS II0 BCEM
MOJIIM, B HIDKHHX OT/IeJlaX JIbIXaTeJIbHbIE IIyMbI
1260 BBICJIYIIUBAIOTCS, XPUIIOB HET. OABIIIKYA HET.
Yucsto bIXaTeIbHbIX IBUKEHUH B ITOKOE 18 B 1 MUH.
Ob61acThb cepilia BUByaIbHO He M3MeHeHa. Bepxyrieu-
HBIU TOJTIOK B 5-M MeXKpeOepbe CJIeBa 110 CPEUMHHO-
KJIIOYUYHOU JIMHUU. ['paHUIbI OTHOCHUTEJIFHOU cep-
JIEYHON TYIIOCTU HE PACIIUPEHbl. AYyCKyJIbTaTUBHO
TOHBI CEPIIA CJIETKA IIPUTJIYIIEHbI, PUTMUYHBIE, MAT-
KWW CHCTOJIMYECKUH IIIyM Ha Bepxyiike. Yucio cep-
nmeunbix cokpamenuii (YCC) cros 88 ya./mun, YCC
nexa 74 ya./mun. SpO, 99 %. Al 110/70 MM pT. CT.
SI3BIK BJIAXKHBIH, 00JIOMKEH KEJITOBATO-0E/IbIM Haie-
ToM. JKMBOT IIpH MaIbIAIUMYA MATKUH, 6€30071€3HeH-
Hbid. [Teuenp He naspnupyerca. Cesie3eHKa He TajIb-
nupyerca. IIOYKM He MaJbIUPYIOTCsA, CUMIITOM
[TacTepHAIIKOTO OTPHUIIATENIBHBIA C O0OEHX CTOPOH.
®du3noIOTNYeCcKre OTIPABJIEHUs B HOpPMeE. JHIO-
KpuUHHas cucremMa 0e3 ocobeHHOcTed. HepBHas
cucrema 6e3 ocobeHHOcTel. Hapy»KHble TOJIOBbIE
opransl c(OPMUPOBAHBI MPABMWIBHO IO JKEHCKOMY
tuty. [Ipu o6cteoBaHUY B aHAIN3€E KPOBU OTMeYa-
Jlach aHeMus, Jierkonenus, Boicokada COD (tabir. 1).
JJIEKTPOJINTHI B TIpefieyiax  HOPMBL:  (pocdop
1.44 MMOJIb/J1, HATPUH 133.3 MMOJIb/1. B Groxumu-
YEeCKOM aHa/In3€ KPOBU BBHIABJIEHbI HM3MEHEHUS:
TUMOJIOBasi Tpoba 10.9 ef., C-peakTUBHBIA OeJIO0K
4.5 mr/n. IMmyHOMEpMEHTHBIA aHAJIN3 KPOBU Ha
(eppuTHuH B peziesax HOPMHI (134.3 HI/MJI).

B aHanmze Moum BBISIBJIEHA JIEUKOIIUTYPHUS,
reMarypusi, SIUTEJIUN IUIOCKUU, cIu3b (Tabs. 2).
V3MeHeHUs B aHAIM3€e MOYH 110 HeunnopeHko: Jiei-

sides. Bowel and bladder functions are normal.
Endocrine system without specific findings. Ner-
vous system without abnormalities. The external
genital organs are formed correctly, by the female
type. During the examination, anemia, leucopenia,
increased ESR were observed in the blood test
(Table 1). Electrolytes are within the reference
range: phosphorus 1.44 mmol/l, sodium
133.3 mmol/l. The biochemical blood test revealed
changes: thymol test 10.9 U, C-reactive protein
4.5 mg/1. ELISA for ferritin is within the reference
range (134.3 ng/ml).

The urinalysis revealed leukocyturia, hematuria,
squamous epithelium, mucus (Table 2). Changes in
the Addis count with 24-hour urine: leukocytes
21 100 per 1 ml, a large number of erythrocytes per
1 ml. 24-hour proteinuria (Table 3).

Tests for hepatitis viral markers, HIV were
negative.

Ultrasound examination of the abdominal organs
revealed signs of splenomegaly (11.3%4.2 cm), ptosis
of the left kidney; pelvic organs were without abnor-
malities; ultrasound signs of lymphadenitis of the
submandibular, cervical, axillary and inguinal lymph
nodes; no abnormalities were revealed in the tho-
racic and abdominal aorta.

Duplex ultrasound of the brachiocephalic ves-
sels, magnetic resonance imaging of the head seg-
ment without contrast enhancement, echoenceph-
alography, ultrasound of the shoulder, elbow,
wrist, hip, knee and ankle joints were without
abnormalities.

Electrocardiography: mild sinus arrhythmia with
HR 64—78 bpm, moderate bradycardia. Normal
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Ta6mna 2. [lokasaTesiu 0611ero aHaJi1u3a MO4YH B JUHAMHUKe

Table 2. Indicators of the urinalysis in dynamics

Jara OTH. wi1oT. bBesok, r/ia JNUT. IIJIOCK. Le Er Heusm. Er uames. Ciu3b

Date Spec. grav. Protein, g/l SQEP Er non-lysed Er lysed Mucous

15.02.2022 1015 0.3 10-12-13 9-10-12 BoJiblioe KoJsi-B0 - ++
Numerous

17.02.2022 1015 1.2 2-3-5 8-7-8 15-10-16 6-6-8 -

18.02.2022 1015 1.0 4-5-5 12-15-17 BoJiblioe KoJ1-B0 - -
Numerous

21.02.2022 1015 0.38 4-3-4 8-7-8 Boabiioe kosi-Bo - -
Numerous

11.03.2022 1015 - 3-4-4 4-5-6 38-41-45 - -

21.03.2022 1020 0.3 8-9-7 8-9-7 Bosabiioe kos-Bo - -
Numerous

[IpuMedaHue. OTH. IJIOT. - OTHOCUTEJIbHAS IJIOTHOCTb; JMHUT. IJIOCK. — SMUTEIUHN IJI0CKUH; Le - 1elKo1uThl; Er. HEU3M. - 3pUTPOLUTHI

Hen3MeHeHHble; Er uam. - SPUTPOLUUTHI UBMEHEHHBIE.

N o t e . Spec. grav. - specific gravity; SQEP - squamous epithelial cells; Le - leukocytes; Er - erythrocytes.

KOLIUTHL 21 100 B 1 MJI, S3PUTPOIUTH B OOJIBIIOM
kosimyecTBe B 1 MiI. CyTouHasd IPOTEeUHYpUA B MOYe
(Tabi. 3).

PesysnpraThl aHasim3a Ha MapKephl TellaTUTOB,
BUY oTpunaresbHbIE.

[Ipu yapTpasBykoBoM wucciaenoBanuu (Y3U)
OpraHOB OPIOITHOM IOJIOCTH BBISBJIEHBI MPU3HAKHU
cruteHoMerauu (11.3%x4.2 ¢M), HedpoITo3a CJeBa;
OpraHbl MaJoro tasa — 0e3 IaTOJIOTHH; YJIbTPa3BYy-
KOBBIE TpU3HAKU JUMOaJeHNUTa I0/IUeTIOCTHBIX,
IIENHHBIX, aKCHJUISIPHBIX U IaXOBBIX JUMQOY3JIOB; B
IPYZHOM ¥ GPIOIITHOM OTZIeJIaX AOPTHI IATOJIOTHH He
BBIABJIEHO.

JlyniekcHoe CKaHMpOBaHUE OpaxuonedasbHbIX
COCyZIOB, MarHUTHO-pe30HaHCHasg ToMorpadusa
TOJIOBHOTO CerMeHTa 6e3 KOHTPACTHOTO YCUJIEHUS,
axosHInedanorpaduueckoe ucciaefoBanue, Y3U
IIJIEYEBBIX, JIOKTEBBIX, 3AISICTHHIX, Ta300€PEeHHBIX
CYCTaBOB, KOJIEHHBIX W T'OJIEHOCTOIIHBIX CYyCTaBOB —
06e3 BUANMOHU IIaTOJIOTUH.

Ha siyiekTpokapsuorpamMmme: cjaaboBbIpasKeHHAsS
cunycHas aputmus ¢ YCC 64—78 ya./MuH, ymepeH-
Has Opagukapansa. HopMmaapHOe MOJI0KeHue DIIek-
TpHUUYecKOl ocH cepana. ABeHus cCUHApoMa paHHeH

Ta6smmna 3. [lokazaTesid cyTOYHOTo 6esiKa B MOYe, I'/J1
Table 3. Dynamics of 24-hour urine protein, g/1

position of the electrical axis. Signs of early repola-
rization. The PQ interval shortening.

EchoCS: minor cardiac abnormalities — mitral
valve prolapse, grade 1 with regurgitation up to
grade 2. Multiple ectopic chordae tendineae in the
cavity of the left ventricle.

Esophagogastroduodenoscopy (EGD): superficial
gastroduodenitis.

Native X-ray multispiral computed tomography
of the chest revealed focal pneumosclerosis in both
lungs.

The patient was consulted by a nephrologist:
crystalluria, ptosis of the left kidney.

The additional examination (determination of
antinuclear antibodies) made it possible to estab-
lish the definite diagnosis and assign appropriate
therapy.

Thus, based on a personal history (pain in joints
and spine, fever, weight loss), clinical examination
(livedo reticularis, capillaritis, alopecia, lymphade-
nopathy) and changes in laboratory tests, data of fur-
ther clinical investigations, the patient was first clini-
cally diagnosed with systemic lupus erythematosus
with kidney and lung lesions, manifestations of

Jara / Date CyTo4HbI 6€/10K / 24-hour urine protein

16.02.2022 1.908

18.02.2022 1.01

19.02.2022 0.57

21.02.2022 1.01

02.03.2022 3.34

11.03.2022 1.01

14.03.2022 1.09
128 Journal homepage: http://jsms.ngmu.ru
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penoJiApu3aIuu KeayJouKoB. YKOpOUeHUe UHTep-
Basia PQ.

9x0-KC: masniple aHOMaIMU pa3BUTHUA cepAalla —
IpoJIalic MUTPAJIBHOTO KJanaHa I cT. ¢ peryprura-
nueit 70 I1 cr. MHOKeCTBEHHBIE SKTOITMUECKH pac-
MI0JIO’KEHHBIE XOP/ABI B IIOJIOCTH JIEBOTO KEJTY/I0UKA.

®ubporacTpoayo/IEHOCKOIUA: TOBEPXHOCTHBIN
racTPOJIyO/IEeHHUT.

[Tpu HATUBHOM PEHTTEHOBCKON MYJIBTUCIUPAJIb-
HOU KOMIIBIOTEPHOU TOMOrpaduu OpraHoB IpyAHOU
KJIETKU BBISBJIEHBI CKJIEPOTUYECKHE OYaru B 000X
JIETKUX.

KoncynprupoBana HedpOIOTOM: KPUCTAJLIYPUS,
HedponTO3 ciena.

JononuuTtenbHoe obciieioBaHue (OmpesesieHne
AHTHUAZEPHBIX AHTUTE) TIO3BOJIJIO YCTAHOBUTH
[IPaBWIBHBIN IMATHO3 W HA3HAUUTh COOTBETCTBYIO-
Y10 TEPAIIHIO.

Taxkum 06pa3oM, HA OCHOBAHHUU JIAHHBIX aHAM-
He3a (CyCTaBHOW CHHJIpOM, JIUXOPajKa, IOTEPs
Macchl Teja), KJIMHUYECKOro (ceTyaToe JIMBENO,
KaMMWJUIAPUT, aJTONEeNus, TUMba IeHoaTus1) 1 j1abo-
PaTOPHOTO HCCIENOBAaHUN, U3MEHEHUN B aHAIN3aX
MOYH, pe3yJIbTaTOB MHCTPYMEHTAJIbHBIX UCCIIeIOBA-
HUH OOJBHON BIIEpBBIE IIOCTABJIEH KIMHUYECKHI
JIUarHO3: CHCTEMHAas KpacHas BOJTYAHKA C IOpake-
HUEM TOYEK, JIETKUX, IIPOSBIECHUSIMU TSKEJION aHe-
mun, JuMpaZeHonaTuu, crjaeHoMmeranuu. Ilogo-
cTpoe TeueHune. AKTUBHOCTD 3-H CT.

[Tocse mocranoBku auarHosza CKB HauaTa Tepa-
IUsI IPETHU30JI0HOM B J103€ 40 MT/CyT, IpOBEeeHA
IyJIbC-TepaNisa METUIIPETHU30IOHOM (CyMMapHO
1.5 1) u nukiIodochamuzom (600 Mr) ¢ yIOBIETBO-
PUTEIBHON I1€PEHOCHMOCTBIO U IIOJIOXKUTEIHbHOMN
JIMHAMHUKOU KJIMHIUYECKUX U JITAOOPAaTOPHBIX ITOKa3a-
Teseit. IIpoBoamIacek TpaHCchY3UA SPUTPOIUTAPHOM
B3BecH (OTHOKPATHO), TaK KaK ObLIN KJIMHUYECKHE 1
J1abopaTopHble NMPU3HAKU JEKOMIIEHCAIIY XPOHU-
yeckoi anemuu. Ha ¢oHe Tepanuu MoJI0KUTETbHAS
MUHAMUKA B BUJI€ CHIDKEHUS IIPOTENHYPUH, CTaOU-
smzanuu AJl, yirydnieHus 1ab0paTOPHBIX IIOKa3aTe-
JIeH: IPUPOCT SPUTPOIIUTOB U reMorIobnHa. Takke
npuHuMasna 1medypokcuMm (2 1/cyT), OMempasos
(20 wr/cyr), TUAPOKCUXJIOPOXHWH (200 Mr/cyT),
qunupuaamon (150 Mr/cyT), XoJieKaabIudepot
(2000 ME/cytr), remapun (8000 ME/cyT) c
21.02.2022 710 15.03.2022, BapdapuH (5 Mr/cyT) c
16.03.2022 70 27.03.2022. IIpoBogusicsa exeHe-
JleJIbHBI MOHUTOPUHT JIJAOOPATOPHBIX ITOKa3aTesei
Ha IMPOTSIKEHNUU BCETO ITEPUO/IA JIEUEHU .

JlaHHad Tepamus HalpaBjeHA HAa YMEHbIIEHUE
TemrioB 1nporpeccupoBanusa CKB wu ysyudmieHue
KavecTBa )KU3HU nanueHTku. Ha doHe mpoBoanmoi
Tepanuy KINHUYECKH U JIabopaToOpHO OTMeuasiach

severe anemia, lymphadenopathy, splenomegaly, of
subacute course, activity of the 3rd grade.

After the diagnosis of SLE was made, therapy
with prednisolone at a dose of 40 mg/day was
started; methylprednisolone (total 1.5 g) and
cyclophosphamide (600 mg) pulse therapy was
performed with satisfactory tolerance and positive
dynamics of clinical and laboratory parameters.
Red blood cell suspension transfusion was per-
formed (once), as there were clinical and labora-
tory signs of chronic anemia decompensation.
During therapy, the positive dynamics was
achieved in the form of a decrease in proteinuria,
blood pressure stabilization, improvement in labo-
ratory parameters: increase in erythrocyte count
and hemoglobin level. The patient also took cefu-
roxime (2 g/day), omeprazole (20 mg/day),
hydroxychloroquine (200 mg/day), dipyridamole
(150 mg/day), cholecalciferol (2000 IU/day), hep-
arin (80001U/day) from 21.02.20221015.03.2022,
warfarin (5 mg/day) from 16.03.2022 to
27.03.2022. Weekly monitoring of laboratory
parameters was carried out throughout the entire
treatment period.

This therapy is aimed at reducing the rate of pro-
gression of SLE and improving the patient’s quality
of life. In the setting of ongoing therapy, clinically
and laboratory positive dynamics was established.
Articular syndrome stopped. Hair loss significantly
reduced. Hemodynamics was stable.

CONCLUSION

The presented case report illustrates the acute
development of SLE in a adolescent, which began
with fever, arthritis, trophic lesions (weight loss,
alopecia areata) with rapid involvement of vital
organs (kidneys and lungs), manifestations of
severe anemia, lymphadenopathy, splenomegaly.
The hallmark of this case was persistent anemia
with leukopenia. The role of leukopenia in SLE is
ambiguous, and a decrease in the leukocyte count
accompanies the high degree of activity of the
pathological process. In this case, apparently, leu-
kopenia plays a significant role in the aggravation
of SLE. It must be remembered that with anemia
of unknown origin in combination with leukopenia
in girls, it is necessary, first of all, to exclude sys-
temic connective tissue diseases, SLE in particu-
lar. The patient was diagnosed with multiple organ
damage, which is a factor of an unfavorable out-
come.
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MOJIOKUTeNIbHASA AuHaMuKa. CyCcTaBHOU CHHIPOM
KyIHMpoBaJsIcA. 3HAYUTEJIbHO YMEHBIIUIOCH BhITIaze-
Hue Bosoc. [eMoimHaMuKa cTabusIbHa.

3AK/IOYEHUE

[IpeacTaBeHHBIN KJIMHUYECKUH TPUMEDP HUJLTIO-
crpupyet octpoe pazurue CKB y mogpocrka, Hauyas-
Ieecsi ¢ IUXOPAJIKU, apTPUTOB, TPOPUUECKUX HAPY-
meHuH (oTepsi Macchl TeJIa, 0YaroBasi ayomelus) ¢
OBICTPHIM BOBJIEUEHHEM B TIATOJIOTUUECKUH ITPOIECC
JKU3HEHHO BayKHBIX OPTaHOB (IIOYEK U JIETKUX), IIPO-
SBJIEHUH TSDKEJIOM aHeMuu, JUMQaJIeHOaTHH,
cruteHoMeraytnd. OCOOEHHOCTBIO JTAHHOTO CiIydast
OBLUIO CTOWKO COXPAHAMIIAACH aHEMUs U JIEHKOIIe-
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AnuaeMHuoJI0THYEeCKIEe OCOOEHHOCTH pacnpe/ie/ieHUusA
HaCJIeICTBEHHBIX MO3KE€YKOBBIX aTAKCUU

J1.9. Abpamosckux!, [1.1. ITuwtunenko® 2, M.1. BoeBoga!, }F0.B. MakcumoBa?
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AHHOTAIIUA

HacrenicrBeHHBIE MO3KeUKOBbIe aTakcuu (HMA) — 5To reTeporeHHas IpyIiiia HacjIeZICTBEHHBIX HEBPOJIOTHUYECKHUX HeHpoyiere-
HEpPaTHUBHBIX 3200JIEBAHUH C HEYKJIOHHO ITPOTPECCUPYIOIINM TeUeHUEM. ATAKCHUS ITPOSIBIIAETCA HAPYIIEHUSIMU Y/IEPKAHUS PaB-
HOBecus, peur. 3a00JIeBaHuUsA JAHHOH TPYIIIBL, KaK IPABIJIO, IIPUBOJIAT K MHBAIM/IN3ALNY MTayieHTa. JJOCTIKEeHUS B 00J1aCTH
MOJIEKYJIIPHO-TEHeTHIECKIX UCCIIEI0BAHIH ITO3BOJIMIIH ONpeziesisiTh hopMy HMA B COOTBETCTBHHY € TUIIOM HACJIE/IOBAHMSA, U HA
aToi 0aze cdopmupoBasack kiaccubukarmysa HMA. BpiaeaioT MOHOreHHbIe (QyTOCOMHO-ZOMHUHAHTHBIN, ayTOCOMHO-
PpelleccuBHbBIN, X-ClIEIUIEHHBIH) U HETPAIUITUOHHbBIE TUIIHI HACTIEOBAHUSA MO3KEUKOBBIX aTaKCUI (MUTOXOH/IPUATIBHBIH, JKC-
MIAHCHUS TPUHYKJIEOTHU/IHBIX IIOBTOPOB), TAK)XKe PAa3JIMUAIOT CIOpaziiyeckue hOpPMbI C HEYCTAHOBJIEHHBIM WIA HEHU3BECTHBIM
TUnoM mepefaun. Takum obpaszom, HMA kaccuduIpyioT Ha ayTOCOMHO-ZIOMHHAHTHBIE CIHHOLEpeOeUIApHbIE aTAKCUH
(CIIA), x HUM OTHOCAT 48 opM, YaCTh U3 KOTOPBIX ABJIAETCA MOMUIIyTaMUHOBBIME CLIA, 1 ayTOCOMHO-PELeCCHBHBIE, OKOJIO
100 Ho3osormueckux Gopm. Kpome Toro, K ayrToCOMHO-ZIOMUHAHTHBIM QTaKCHSAM OTHOCAT ¥ SIHU30/IMIECKYI0 MO3KEUKOBYIO
arakcuro. Cpesii ayToCOMHO-/IOMUHAHTHBIX aTaKCHi HanboJiee pacnpocrpaneHHoH spiisgercs CIJA3 Tuna Mauazno — JIxxo3eda,
3a kotopo#l cienytor CIJA2 u CLIA6. OHako Ha TeppuTopyr Poccuu pacrpocTpaHeHHOCTh otndaercs. Cpeid ayToCoMHO-
PelleCCHBHBIX aTaKCUH HaubOJIee YacTo BCTpevaeTcs aTakcust ®pusipelixa, KOTOpas TAKKe OTHOCUTCS K MOJIUIIyTAMHHOBBIM
3a6osteBaHuAM. HeoOX0IMIMO YIUTBIBATD, YTO PA3IMYHBIE METOJOIOTHUECKHE ITOXO0/IbI TPUBOZAT K OOJIBIION HEOTHOPOJHOCTH
U pa3bpocy pe3yJIbTaToB 110 OIPEIETIEHUIO PACIIPOCTPAHEHHOCTH TOH WJIM UHOU (DOPMBbI HACJIEICTBEHHOM aTaKCHH KaK BHYTPH
CTPaHBI, TAK U MeX/Ly cTpaHaMu. B 0630pe IIpe/icTaB/IeHbI COBPEMEHHBIE IAHHBIE, OCBEIAIOIIIe YACTOTy BCTPEIaeMOCTH Pas-
smgHbIX GopM HMA B pasHBIX perrioHax MUpa, IOMysIAnusAx. TeM He MeHee Bee ellfe OCTaeTCsl aKTyaJIbHOM O0JIbIas Heolpeie-
JIEHHOCTD B OTHOIIIEHUHU OIIEHKH OBIIIEH PACIPOCTPAaHEHHOCTH OIIPe/Ie/IEHHBIX HACIEZICTBEHHBIX (POPM MO3KEUKOBBIX aTAKCH.
Kaioueavle caoea: HaceICTBEHHAA MO3KeUKOBAs aTAKCHs, CIIMHOIepebesIApHas JieTeHepalys, pacIpOCTPaHEHHOCTh
cnuHouepebe/UIIPHON aTaKkCHy, aTakcus Opuspeiixa.

Oo60pasen mutupoBaHua: Abpamosckux JI.9., [Tmrunenko I1.1., BoeBoma M.U., Makcumosa [0.B. dnuze-
MHOJIOTHUECKHE 0COOEHHOCTH pacIipe/ieieH s HacleICTBEHHBIX MO3KeUKOBbIX aTakcui // Journal of Siberian Medical
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Epidemiological features of the distribution of hereditary
cerebellar ataxia
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ABSTRACT
Hereditary cerebellar ataxias (HCA) is a heterogeneous group of genetic neurological neurodegenerative diseases
with a steadily progressive course. Ataxia is manifested by disturbed equilibrium, speech. Diseases of this group, as a
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rule, lead to disability of the patient. Advances in the field of molecular genetic research have made it possible to
determine the form of HCA in accordance with the type of inheritance, and on this basis a classification of HCA has
been formed. Monogenic (autosomal dominant, autosomal recessive, X-linked) and non-traditional types of inheri-
tance of cerebellar ataxias (mitochondrial, expansion of trinucleotide repeats) are distinguished, sporadic forms with
an unidentified or unknown type of transmission are also distinguished. Thus, HCA are classified into autosomal
dominant spinocerebellar ataxias (SCA), they include 48 forms, some of which are polyglutamine SCA, and autosomal
recessive, about 100 nosological entities. In addition, episodic cerebellar ataxia is also classified as an autosomal
dominant ataxia. Among autosomal dominant ataxias, SCA3 or Machado-Joseph disease is the most common, fol-
lowed by SCA2 and SCA6. However, in Russia, the prevalence is different. Among autosomal recessive ataxias, the
most common is Friedreich’s ataxia, which also belongs to polyglutamine diseases. It should be taken into account
that different methodological approaches lead to great heterogeneity and scattering of results in determining the
prevalence of one or another form of hereditary ataxia both within the country and among the countries. The review
presents current data on the prevalence of various forms of HCA in different regions of the world and populations.
However, there is still a great deal of uncertainty regarding the overall prevalence of certain hereditary forms of cer-
ebellar ataxia.

Keywords: hereditary cerebellar ataxia, spinocerebellar degeneration, prevalence of spinocerebellar ataxia, Friedreich’s
ataxia.
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HacyencrBeHHBIE MO3KEUKOBbBIE aTAKCUU — 3TO Hereditary cerebellar ataxias is a heteroge-

reTeporeHHasi TpyIla HacJaeCTBEHHBIX HEBPOJIO-
TUYECKUX 3a00JIEBAaHUH, XapAKTEPUSBYIOIIUXCSA HEY-
KJIOHHO MPOTPECCUPYIOINM TeueHHeM. Hapyte-
HUsI KOOPJIMHAIINY JIBMKEHUH U PEUYr — KJITI0UEBbIe
CHMIITOMbI, KOTOPbIE 3HAUUTEIBHO CHIKAIOT Kade-
CTBO KU3HU JIIO/IEN, TIOCTETIEHHO IPUBOJAT K CTOU-
KOH yTpaTre TPY/IOCIIOCOOHOCTH, MOCIENYIOIEH UX
WHBAIUIU3AIUA U OTPAHUYEHHUIO KU3HEJIEATETh-
HOCTH, YTO SIBJIAETCSA 3HAUUTEIbHBIM OpeMeHeM He
TOJILKO JIJIsl TAIUEHTOB, CTPAJaloIIUX JaHHOU
[MaTOJIOTHEH, HO U JIJISI CHCTEMBI 3/IpaBOOXpAHEHUS.
Bnaromaps pa3BUTHIO U IPUMEHEHUIO B KIWHUUE-
CKOU TMpPaKTHUKE METO/IOB T€HETHYECKOH HuarHo-
CTUKHM HACJIEJICTBEHHBIX MO3JKEYKOBBIX aTaKCHUH
MOABJIAIOTCSA HOBBIE BOBMOKHOCTH JIJ1 UJIeHTUDH-
Kallii THUIA aTaKCHMU M ITOMCKA HOBBIX MYyTallUH,
MPUBOJANIUX K ee nosiBjeHn0. OJHAKO HE Bceraa
yAaeTcsa OIpPeAeTUTh THII HACJAeACTBEHHOU MO3-
JKEUKOBOH aTaKCHUH, OTYACTU ATO CBSA3aHO C HEOOXO0-
JIIMOCTBIO TIPOBeZieHUsT 6OJIbIIIETO 0ObeMa reHETH -
YEeCKUX HCCIEOBAHUM, UTO MOPOU He SABJIAETCSH
BO3MOJKHBIM B PYTHHHOH TMpaKTHKe Bpada-
HEBpOJIOTA.

B psane ciiydaeB He0O6XOIUMO MPOBOJUTH HCCIIE-
JoBaHue wmutoxoHapuasbHou JIHK, myramuu B
KOTOPOH TaKKe MOTYT IPHUBOJUTH K IOSBJIEHUIO
3a00s1eBaHUA. Bce 5TO COCTaB/IAET 3HAUUTEHHYIO
¢urHAHCOBYIO HATPY3KY, KOTOPAS JIOKUTCS HA IMaIiy-
€HTa U €ro pOJACTBEHHHUKOB. CyIIECTBYET OKOJIO

neous group of inherited neurological diseases
characterized by a steadily progressive course.
Incoordination of movements and speech disorder
are the key symptoms that significantly reduce the
quality of life of people, gradually leading to per-
sistent loss of capacity to work, their subsequent
disability and physical dysfunction which is a
heavy burden not only for patients suffering from
this pathology, but also for the healthcare system.
Thanks to the development and use of methods for
genetic diagnosis of hereditary cerebellar ataxias
in clinical practice, new opportunities are emerg-
ing for identifying the type of ataxia and searching
for new mutations that caused its occurrence.
However, it is not always possible to determine the
type of hereditary cerebellar ataxia, partly due to
the need for more extent genetic research, which is
sometimes not possible in the routine practice of a
neurologist.

In some cases, it is necessary to perform a study
of mitochondrial DNA, mutations in which can
also lead to the disease. All this constitutes a sig-
nificant financial burden for the patient and his
relatives. There are about 600 genes associated
with cerebellar ataxia [1]. The first attempts to
classify hereditary cerebellar ataxias were unsuc-
cessful, as they were based only on clinical, neuro-
logical characteristics. This approach to the differ-
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600 TEeHOB, CBSA3AHHBIX C MO3’KEUKOBOM aTaKCcHeH
[1]. TIepBble MOMBITKH KJaacCH(PUITUPOBATH HACIIE/-
CTBEHHBIE MO3JKEUKOBBIE ATAKCUU HE yBEHUYAIHCH
YCIIEXOM, TaK KaK OCHOBBIBAJIUCH TOJIBKO HA KJIMHU-
YeCKUX, HEBPOJIOTUUECKUX XapaKTepucThKax. JlaH-
HBIH moAXxoy AuddepeHInaTbHOU JINaTHOCTUKHA
HacCJIe[CTBEHHBIX MO3KEUKOBBIX aTaAKCHH He Hallle
MIUPOKOTO TMPHUMEHEHUS B PEATbHOU KIMHUYECKOH
MpaKTUKE M3-3a HAJIMYUs ITEPEKPECTHBIX KINHUYE-
CKUX (DEHOTHUIIOB HACJIE/[CTBEHHBIX aTaKCUU [2—4].
TeM He MeHee TIIATEeJIbHBIN aHAIN3 KJIHHHYECKOTO
CHHJIpOMA SIBJISIETCS BAYKHBIM 3B€HOM JTUATHOCTHYE-
CKOTO IIPOITeCcca, MO3BOJISIONUM KIMHUIACTY HaMe-
TUTh paIuoOHaATbHbIN IUIaH J1abopaTopHO-
WHCTPYMEHTAIBHBIX HcciaenoBanuil [5]. ITo mepe
Pa3BUTHSA MOJIEKYJISIDHO-TEHETUYECKUX METOJ[0B
HUCCE0BAaHUA 1T BepUpUKAIIUKM THUIIA HaACTIE]-
CTBEHHOU MO3’KEUKOBOU aTaKCHUU CTaJIM TPUMEHATH
KJIacCU(PUKAINIO aTAKCHH HMCXOJs U3 BBISBJIEHHBIX
W3MEHEeHHUI B reHax: Tak, HallpUMep, eCId BbISABJIs-
eTcs DKCIaHCUA TPUHYKIeOTUIHBIX CAG-IIOBTOPOB
B reHe ATXN1 — ciiefoBaTeIbHO, 3TO CIIHOIEpedeI-
nsipHas atakcus (CITA) 1-ro tuma.

Pasimyator MOHOTeHHBIE (ayTOCOMHO-/IOMH-
HAHTHBIA, ayTOCOMHO-PEIECCUBHBIN, X-CIeIlIeH-
HBIH) 1 HETPAAUIIMOHHBIE TUIThI HACTIE0OBAHUS MO3-
JKEUKOBBIX aTaKCHH (MHUTOXOH/IPHAJIbHBIN, SKCIIaH-
CUs TPUHYKJIEOTHIHBIX IOBTOpPOB). Takke BbIje-
JISTIOT criopajuueckre GOpMbI ¢ HEYCTAHOBIEHHBIM
WJIN HEU3BECTHBIM THUIIOM Iepeaay [5, 6].

K ayToCOMHO-/TOMHUHAHTHBIM aTaKCUSAM OTHOCST
bosiee 48 dopm crnuHOIEPEOEIAPHON ereHepa-
[N, OHAKO OJKUJIAETCsI, YTO UX KOJIUUECTBO OyeT
VBEJIMYUBATHCS C OTKPBITHEM HOBBIX TeHOB. Kpome
TOTO, CyIIECTBYET Psifl APYTUX COCTOSHUH, KOTOpbIE
COTIPOBOK/IAIOTCS CHHAPOMOM MO33KEUKOBOU aTaK-
cuu [7-9]. K ayToCOMHO-JOMUHAHTHBIM aTaKCHSAM
TaKKe OTHOCAT SIH30IUUECKYI0 MOB3KEUYKOBYIO
arakcur. CoTyIacHO TOCJAeTHUM JaHHBIM L[leHTpa
HEPBHO-MBIIIIEYHBIX  3a00ieBaHUA  BammHrToH-
CKOTO YHUBEPCUTETA, BHISABJIEHO 00JIee 9 TUIIOB DITH-
30IUYECKON aTaKCUU, €€ Kay3aTUBHBIX T'eHOB [8].
B Hacrosimee BpeMs BBIZIETAIOT OKOJIO 100 HO30JI0-
ruyeckux GopM ayTOCOMHO-PEIECCUBHBIX aTaKCUMH,
XapaKTePHU3YIOIIKUXCS JiereHeparued Wid Hapyle-
HHUEM Pa3BUTHSA MO3KEUKa, IOPAKEHUEM CITMHHOTO
MoO3ra u/uan nepudepruyecKoii HEpBHON CHCTEMBI
[10, 11]. CTOUT OTMETHTH, UTO CXOXKHUM (PEHOTHUIIOM
obJylaaeT cnacThuyeckas Iaparvierus, KoTopas
TaKKe sSIBJISIETCA HeUpOojereHepaTUBHBIM 3a00J1eBa-
HUEM, TPUBOAAIIUM K CTOWKON WHBAJIUTHOCTH.
B Hacros1iee BpeMs BbIIEJISIOT 8O THIIOB CIIACTHYE-
ckoii maparmieruu SPG1-SPG80 B cooTBeTcTBUH
BBIAIBJIEHHBIMU M€ HETHYECKUMU N3MEHEeHUIMMU.

ential diagnosis of hereditary cerebellar ataxias
has not found wide use in real clinical practice due
to the overlap of clinical phenotypes of hereditary
ataxias [2—4]. Nevertheless, a thorough analysis of
the clinical syndrome is an important component
of the diagnostic process, allowing the clinician to
outline a rational plan for clinical investigations
[5]. With the development of molecular genetic
testing to verify the type of hereditary cerebellar
ataxia, the classification of ataxias based on the
identified changes in genes came into use: for
example, if an expansion of CAG trinucleotide
repeats in the ATXN1 gene is detected, then this is
spinocerebellar ataxia (SCA) type 1.

There are monogenic (autosomal dominant,
autosomal recessive, X-linked) and non-traditional
types of inheritance of cerebellar ataxias (mitochon-
drial, expansion of trinucleotide repeats). There are
also sporadic forms with an unidentified or unknown
type of transmission [5, 6].

More than 48 forms of spinocerebellar degenera-
tion are classified as autosomal dominant ataxias,
but their number is expected to increase with the dis-
covery of new genes. In addition, there is a number
of other conditions that are accompanied by cerebel-
lar ataxia [7—9]. Autosomal dominant ataxias also
include episodic cerebellar ataxia. According to the
latest data from the Neuromuscular Diseases Center
of Washington University, more than 9 types of epi-
sodic ataxia, and its causative genes have been iden-
tified [8]. Currently, there are about 100 nosological
entities of autosomal recessive ataxia characterized
by degeneration or impaired development of the cer-
ebellum, damage to the spinal cord and/or periph-
eral nervous system [10, 11]. It should be noted that
spastic paraplegia, which is also a neurodegenerative
disease leading to permanent disability, has a similar
phenotype. Currently, 80 types of spastic paraplegia
SPG1-SPG80 are distinguished in accordance with
the identified genetic changes.

Information on the exact prevalence of various
forms of hereditary ataxia is limited and varies by
region. Global epidemiological studies of ataxia have
shown that its prevalence in children is 26 per
100 000. The prevalence of dominant hereditary cer-
ebellar ataxia is 2.7 per 100 000, and recessive
hereditary cerebellar ataxia is 3.3 per 100 000 [12—
14]. According to one large systematic review for the
period of 1983—2013 (16 countries), the overall prev-
alence of hereditary ataxia is 0—11.2 cases per 100
000 population. Table 1 shows the minimum and
maximum values for the prevalence of ataxia,
depending on its form.
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CBe/leHUsI 0 TOYHOU PACIPOCTPAHEHHOCTHU pas-
JIMYHBIX (POPM HACJIEJICTBEHHON aTaKCHU OTPaHU-
YeHbI U BADHUPYIOT B 3aBUCUMOCTH OT perroHa. [io-
OasibHbIE  DIHUAEMHOJIOTUYECKHE  HCCJIeIOBAHUS
aTaKCUH IMOKA3aJIH, YTO YACTOTA BCTPEYAEMOCTH €€ Y
JleTel cocTaBiisieT 26 Ha 100 000. YacTora BeTpeua-
€MOCTH JJOMHHAHTHOU HACJIEICTBEHHON MO3XKEUKO-
BOM aTakcWH — 2.7 Ha 100 000, a PEIEeCcCUBHOU
HaCJIEJICTBEHHOM MO3KEYKOBOH aTakcuu — 3.3 Ha
100 000 [12—14]. CorsiacHO aHHBIM OJHOTO KPYII-
HOTO CHCTEMATHYECKOTO 0030pa, BKJIOYAIOIIETO
nepuon 1983—2013 rT. (16 crpan), obmias pacmpo-
CTPaHEHHOCTh HACJIEJICTBEHHBIX aTaKCUH COCTaB-
JseT 0—11.2 cJIydyaeB Ha 100 OO0 HaceJeHHUs.
B Tabs. 1 mpeacTaBieHbl MUHUMAJIbHBIE U MaKCH-
MaJIbHbIEe 3HAYEHUS II0 YacTOTE BCTPEUAEMOCTH
aTaKCHUH B 3aBUCHUMOCTH OT €€ (OPMEI.

ITpu 5TOM He OBLIO BBIABJIEHO HCCJIE/IOBAHUH,
COOOIIAIOIINX O PACIIPOCTPAHEHHOCTHU B OIIPe/iesIeH-
HOU MoIysIsanuu Gopm ¢ X-CrenIeHHbIM WIH MUATO-
XOHZIPUAJIbHBIM HaciefjoBanueM [14]. Haubosbmras
pacripocTpaHeHHOCTh ayTOCOMHO-PEIIECCUBHBIX
atakcuii ormedeHa B Mcmauuu (7.2 Ha 100 000) u
®paunun (5.3 Ha 100 000), HauMeHbIass — B fmo-
Huu (0.0—0.3 Ha 100 000), OJHAKO TH JIaHHbIE HE
coziep:kaT WHQOPMAIUI0 O PACIPOCTPAHEHHOCTH
HaCJIEZICTBEHHBIX aTaKCUH BO BCEX PETHOHAX MUPA, B
ToM yuciie PO [14]. OgHOl U3 caMbIX pacipocTpa-
HEHHBIX BO BCEM MHpPE ayTOCOMHO-IOMHUHAHTHBIX
arakcui siBisiercs CL[A3, 3a Heit cinenyrot CIIA1, 2, 6
u 7 [15—17]. OgHAKO JaHHbBIE IO PACIPOCTPAHEHHO-
¢ty B Poccuu OTJIMYAIOTCSA OT MUPOBBIX ITOKa3aTe-
snen. Tak, na CIIA1 mpuxoauTcs 34.0 % ciiydaes, a Ha
CLA2 — 17.0 %. CambIii OOIITUPHBIN B MUPE KJIacCTEP
CIIA1 onpepesied B AxyTuu: 45.0—53.0 Ha 100 000
HaceseHus [18, 19]. Kpome Toro, B iuTepaType npez-
CTaBJIEHBI JJaHHBIE 10 PACIPOCTPAHEHHOCTH ayTO-
COMHO-JIOMUHAHTHBIX aTaKCHH B OT/IEJIbHBIX PETHO-

At the same time, no studies have been found
that report the prevalence of forms with X-linked
or mitochondrial inheritance in a certain popula-
tion [14]. The highest prevalence of autosomal
recessive ataxias was noted in Spain (7.2 per
100 000) and France (5.3 per 100 000), the low-
est — in Japan (0.0-0.3 per 100 000), however,
these data do not contain information on the
prevalence of hereditary ataxias in all regions of
the world, including the Russian Federation [14].
One of the most common autosomal dominant
ataxias worldwide is SCA3, followed by SCA1, 2, 6,
and 7 [15—17]. However, prevalence values in Rus-
sia differ from the world ones. Thus, SCA1
accounts for 34.0% of cases, and SCA2 — for
17.0%. The largest SCA1 cluster in the world was
revealed in Yakutia: 45.0—53.0 per 100 000 popu-
lation [18, 19]. In addition, the literature presents
data on the prevalence of autosomal dominant
ataxias in certain regions and cities of Russia, the
values vary from 0.40 per 100 000 population in
the Saratov region to 4.11 per 100 000 population
in the Khabarovsk Territory, between them the
Republic of Bashkortostan (2.56 per 100 000),
the Bryansk region (1.50 per 100 000), the Vladi-
mir region (1.79 per 100 000), Volgograd (1.21 per
100,000), the Kirov region (1.52 per 100 000),
the Kostroma region (1.28 per 100,000), the Kras-
nodar territory (2.08 per 100 000), the Republic
of Mari El (1.81 per 100 000), the Republic of
Mordovia (0.53 per 100 000), the Tver region
(2.63 per 100 000), the Republic of Chuvashia
(1.95 per 100 000), the Amur region (3.30 per
100 000) [20—24].

It should be taken into account that different
methodological approaches lead to significant het-
erogeneity and scatter of results in determining the

Ta6smna 1. YacToTa BCTpeyaeMoCTH HaceAcTBeHHOH aTakcuu Ha 100 000 HacesneHus
Table 1. The prevalence of hereditary ataxia per 100 000 population

3a6o1eBaHHE
Disease

MakcuMaJ/ibHas 4acToTa
Maximum value

MuHHUMaJ/IbHAA YacCcTOTa
Minimum value

CnuHouepebesisspHas aTakcus / Spinocerebellar ataxia:

ayTOCOMHO-J0MUHaHTHAast popma
autosomal dominant form

ayTOCOMHO-pellecCHBHasi popma
autosomal recessive form

Cnactryeckas napansierusi / Spastic paraplegia:

ayTOCOMHO-I0MUHaHTHas1 popma
autosomal dominant form

ayTOCOMHO-pelecciBHas Gpopma
autosomal recessive form

0 5.6
0 7.2
0.5 5.5
0 5.3
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Hax ¥ ropojax Poccuwu, mokasaTes i BapbUPYIOT OT
0.40 Ha 100 000 HaceJieHusA B CapaToBCKOH 0bJ1acTu
10 4.11 Ha 100 000 HacesieHUs B XabapoBCKOM Kpae,
MEsK/Iy HUMU 3aHSUUTA CBOU TTO3UIIAH 10 PACIIPOCTPa-
HeHHOCcTH Pecmybimka bBamkoprocran (2.56 Ha
100 000), BpsHckas obsmacth (1.50 HA 100 000),
Bnagumupckas obsacts (1.79 Ha 100 000), Bosro-
rpaz (1.21 Ha 100 000), KupoBckast o6s1acTh (1.52 Ha
100 000), Koctpomckas obacts (1.28 Ha 100 000),
KpacHogapckuii kpaii (2.08 Ha 100 000), Pecmy-
O6smka Mapuii 91 (1.81 Ha 100 000), Pecrmybimka
Mopposus (0.53 Ha 100 000), TBepckas ob6sacTb
(2.63 Ha 100 000), Pecrryb6iuka Yysarus (1.95 Ha
100 000), Amypckas obsacth (3.30 Ha 100 000)
[20—24].

Heo06xouM0O yUYUTHIBATh, UTO Pa3JIUYHbIE METO-
JTOJIOTUYECKHE ITOXO/TbI TPUBOIAT K OOJIBIIION HEO/T-
HOPOZIHOCTU U pasbpocy pe3ysIbTaTOB IO OIpeiese-
HUIO PACIPOCTPAHEHHOCTH TOW WJIM WHOU (hOPMBI
HACJIEJICTBEHHON aTaKCUH KaK BHYTPH CTPAHbI, TAK U
mexay crpanamu. CIJA2 siBisieTcs TpeThed o pac-
MIPOCTPAaHEHHOCTH BO BCEM MHpe, Ha Hee MPHUXO-
JuTcss  10.0—-25.0 % OT Bcex AayTOCOMHO-
JMIOMUHAHTHBIX cyiyuaeB [16]. Cpeau ayTOCOMHO-
movmuHaHTHBIX artakcuii CIJA2 u CIIA3 maubosee
pacrpocTpaHeHbl B €BPOIEUCKON MOMyasAnuu [14,
25]. HawubGonbimas pacmpocrpaneHHocTh CI[A2
orMeuaercas Ha Kybe (uacTtora BCTpeuaeMOCTH
COCTaBJISIET 40 CIIyYaeB Ha 100 000 JIUI] UCIIAHCKOTO
mpoucxokaeHus), B Mekcuke (43 % cemetir), Muaumy,
0:xH0M UTanuu, Vcnanuu (15—27 %), Kopee (31 %)
[16, 26—28]. CymiectByeT psz ¢popm CIIA, KOoTOpbIE,
MO-BUZMMOMY, OUeHb PACIPOCTPAHEHBI B HEKOTO-
pBIX pErvoHaxX BHYTPHU CTpaH, BEPOSTHO, H3-3a
adderTa ocHOBATENSA B OIpe/IEJIEHHBIX PEruoHax.
Tak, HampuMep, CyIIecTBYIOT 3(PdeKT ocHOBaTessd
ClHA2 Ha Ky0e, cymectByeT 3(hGdEKT OCHOBATEs
CHA1 B Axyruu. CIIA31 sBjsieTcsi OTHOCUTEJIHBHO
YacThIM TOJATUIIOM B oKpyre Harawmo flmonuu, mo
48.1 % cocrapiisieT B TpymIe OOJIBHBIX aTaKCUEH, Y
KOTOpPBIX Apyrue pacrpocrpaHeHHble Tumnbl CIIA
6bu1H ucKI0YeHbI [29]. CI]A12 nMeeT BBICOKYIO pac-
MIPOCTPAHEHHOCTh CPEeJU OIPEeJIeIEHHOTO STHHUYE-
ckoro HacesieHusi B CeBepHou Mupun [30]. B Tawn-
JIaH/ie BBIABIJIM OOJIBIINYIO YaCTOTY BCTPEYAEMOCTU
(moutu 10 %) CLIA17 Hapsiny ¢ CIIA3, CLIA1, uTo
II03BOJISET IPEATIONOKUTE, UTO CI[A17 MOKeT OBITH
OTHOCUTEILHO PACIPOCTPAaHEHHBIM TUIIOM HACJIEl-
CTBEHHOU MO3KEYKOBOH aTaKCUHU B JTAHHOM PETHOHE
[31]. Bosee mompobHass wHOpMAIUs, COIJIACHO
JTAHHBIM OJ[HOTO U3 CHCTEMATUYECKHX 0030pOB, IO
pacripocTpaHeHHOCTH HauboJiee YacTo BCTpedae-
MbIXx popm CLIA B cTpaHax Asuu IpescTaBjieHA B
Tabs. 2 [32].

prevalence of one or another form of hereditary
ataxia both within the country and between coun-
tries. SCA2 is the third most common worldwide,
accounting for 10.0-25.0% of all cases of autoso-
mal dominant ataxias [16]. Among autosomal dom-
inant ataxias, SCA2 and SCA3 are the most com-
mon in the European population [14, 25]. The high-
est prevalence of SCA2 is observed in Cuba (the
frequency of occurrence is 40 cases per 100 000
people of Hispanic background), Mexico (43% of
families), India, Southern Italy, Spain (15—-27%),
Korea (31%) [16, 26—28]. There is a number of
forms of SCA that appear to be very common in
some regions within countries, likely due to the
founder effect in certain regions. So, for example,
there is the founder effect of SCA2 in Cuba, there is
the effect of the founder of SCA1 in Yakutia. SCA31
is a relatively common subtype in the Nagano pre-
fecture of Japan, accounting for up to 48.1% in a
group of ataxic patients in whom other common
types of SCA have been excluded [29]. SCA12 has a
high prevalence among certain ethnic populations
in North India [30]. In Thailand, a high frequency
(almost 10%) of SCA17 was found along with SCA3,
SCA1, suggesting that SCA17 may be a relatively
common type of hereditary cerebellar ataxia in this
region [31]. More detailed information, according
to one of the systematic reviews, on the prevalence
of the most common forms of SCA in Asian coun-
tries is presented in Table 2 [32].

At the same time, we see what a high percentage
accrues to ataxia, the form of which could not be
determined. This is due to different designs, aims of
studies, and likely limited options.

Bettencourt et al. presented data that SCA3 is the
most common form of hereditary ataxia (Table 3)
[33, 34].

According to other authors, SCA3 is also quite
common in South Korea and Malaysia [16, 32]. In
the Finnish population, SCA2 is very rare, and
SCA3 is not found at all [1]. In Japan, along with
SCA3, SCA®6 is often found, which is not revealed in
other countries [32]. Dentatorubral-pallidoluysian
atrophy (DRPLA) is also relatively more common in
Japan compared to other Asian (as well as West-
ern) countries. SCA1 is the most common genetic
form in Sri Lanka [35]. There is a report on the first
genetically confirmed case of SCA1 in Mongolia in
2019 [36]. A familial case of SCA3 in four members
of a Cambodian family who immigrated from Cam-
bodia to the United States, where the diagnose was
made, was described [37]. In Hong Kong, a cross-
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Ta6una 2. PacipocTpaHeHHOCTb HanboJiee YacTo BcTpedaeMbix ¢opm CLA B cTpanax Asuy,
Table 2. Prevalence of the most common forms of SCA in Asian countries, %

dopma 3a60/1€BaHHA

MakcuMaJibHas 4acToTa

MuHMMa/ibHasA 4acToTa Cpeunm‘fl NMoKa3saTeJib

Form of disease Maximum value Minimum value Mean value
Kumatii / China
ClIA1/SCA1 18.8 2,5 6.3
ClIA2 /SCA 2 12.0 3.8 6.5
CID0A3 /SCA3 75.0 9.7 50.1
ClIA6 /SCA 6 4.0 0 1.9
CLIA7 /SCA7 2.7 0 1.3
Heonpenenennas / Undetermined 82.7 16.4 33.3
Hnous / India
ClIA1/SCA1 32.4 7.5 14.3
CLIA2 /SCA 2 57 11.3 25.1
CIIA3 /SCA3 35.7 0 6.5
ClIA6 /SCA 6 3.8 0 0.3
ClIA 12 /SCA 12 57.3 0 3.7
Heonpenenennasi / Undetermined 69 214 38.5
Anonus / Japan
ClIA1/SCA1 24.8 0.0 5.5
CIIA2 /SCA2 10.0 0.0 2.0
CIIA3 /SCA3 41.0 3.0 249
CLIA6 /SCA6 32.0 10.3 26.0
JPIIJIA / DRPLA 21.0 1.1 7.0
ClIA31 /SCA31 17.0 2.7 8.8
Heonpenenennasi / Undetermined 63 7.8 23.4
Taunaud / Thailand
ClIA1/SCA1 22.1 10.6 12
CIIA2 /SCA2 11.6 6.7 10
CIIA3 /SCA3 46.5 11.7 19
ClIA6 /SCA 6 7 2.0 2
Heonpenenennas / Undetermined 68.7 12.8 57
Taiieans / Taiwan
ClIA1/SCA1 5.4 1.2 33
ClIA2 /SCA 2 11 10.8 10.9
CLIA3 /SCA3 47.3 32 39.7
ClIA6 /SCA 6 10.8 0 5.4
C0A7 /SCA7 2.7 1.2 2
Heonpenenennas / Undetermined 54.3 21.6 38

[Ipumeuanue. CLA - cnuHonepebesisipHas atakcus; JIPIIJIA - neHTaTO-py6pO-NalJIu0-1I0MCOBa aTPOUS.
N o t e. SCA - spinocerebellar ataxia; DRPLA - dentatorubral-pallidoluysian atrophy.

B TO ke BpeMsi MbI BUJIUM, KAaKOH BBICOKHH IPO-
IIEHT TPUXOAWTCA Ha aTaKChioo, (GopMy KOTOpOI
OTIPENIEJIUTH He YIaJI0Ch. ATO CBSI3aHO € PA3TUYHBIMH
JIM3aiiHAMU, [EJISIMH TPOBEJEHHBIX HCCIIEIOBAHUN
U, BEPOSITHO, OTPAHIUYEHHBIMH BO3MOKHOCTSIMHU.

B my6oukanusax C. Bettencourt et al. mpencras-
JIeHBI JaHHbIe 0 ToM, uTo CIIA3 siBjisieTcss Hamnbosiee
pacrnpocTpaHeHHON HOpMOi HacIeACTBEHHON aTaK-
cuu (tabu. 3) [33, 34].

sectional study was conducted that identified
16 patients with genetically confirmed SCA, includ-
ing 3 cases of SCA1, 12 cases of SCA3, and 1 case of
DRPLA [38].

According to the data on the prevalence of indi-
vidual forms of autosomal recessive ataxias, Fried-
reich’s ataxia predominates in almost all popula-
tions, accounting for about 25% of autosomal reces-
sive ataxias, but it is rare in Finland and has not been
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Ta6smmua 3. PacnpoctpanenHoctsb CIA3, %
Table 3. Prevalence of SCA3, %

CrpaHna / Country 3nauenue / Value
Kuraii / China 48-49.0
Cunramyp / Singapore 53.0
Bpasusus / Brazil 69.0-92.0
[MopTyranus / Portugal 58.0-74
fAnoHus / Japan 28.0-63.0
Hupepaanger / Netherlands 44.0
lepmanus / Germany 42.0
®pannus / France 20.0
Kanaza / Canada 21.0-24.0
CIIIA / USA 21.0-24.0
Mekcuka / Mexico 12.0
ABcTpanus / Australia 12.0
I0kHas Appuka / South Africa 4.0
Wupus / India 5.0-14.0
Hopserus / Norway 4.0
Wranus / Italy 1.0

[To nauabIM Apyrux aBTopoB CIIA3 Takke nocTa-
TOYHO 4YacTo BcTpeuaercs B IOkHoit Kopee u Masaii-
3ud [16, 32]. B dunckoit nomyasamuu CITA2 BecTpeua-
eTcst oueHb penko, a CIIA3 He BcTpedaeTcss BOOOIIe
[1]. B fAnonun uapsiny ¢ CI[A3 yacTto BcTpeuaercs
CLIA6, yero He HaOJTIOAAETCSA B IPYTUX cTpaHax [32].
JleHTaTO-pyOopO-NaTHAO-TIONCOBA arpodus
(IPTIJTA) Tak»e OTHOCUTEIHHO OOJIee pacmpocTpa-
HeHa B fINOHUU MO CPAaBHEHUIO C JIPYTUMU a3uaT-
ckuMu (a Taxke 3amamHbiMu) crpaHamu. CI[A1
SIBJISIETCS HauboJIee YacTo BCTPEUAroIeicsi TeHeTH-
yeckoli popmoii Ha Illpu-Jlanke [35]. EcTh coobure-
HUe O IIEPBOM IeHETHYECKU IOJITBEPKAEHHOM CIIy-
yae CITA1 B Mourosiuu B 2019 T. [36]. B tutepartype
onucaH ceMedHbI cimydail CLIA3 yeThIpex 4IeHOB
KaMOO/I>KUMCKON CeMbH, KOTOpas UMMUTPHUPOBAIA
u3 Kambomxu B Coenunennble IITaThl, TIe UM U
ObL1 TIocTaByieH auarHo3 [37]. B ToHkoHre mpoge-
JIEHO KPOCC-CEKIIMOHHOE HCCJIe/JOBAHUE, BBIIBUB-
1ee 16 TAIEeHTOB ¢ TeHETUYECKU TIO/ITBEPIKAEHHOM
CIA, u3 vux CIIA1 — 3 cayuad, CIIA3 — 12 ciyuaes
u JIPITJIA — 1 crygati [38].

B coOTBeTCTBUY C TAHHBIMU O PACIPOCTPAHEHHO-
CTH OTHENIBHBIX (OPM ayTOCOMHO-PEIECCUBHBIX
aTaKCHUH, MPAKTHYECKH BO BCEX MOMYJIAIUAX IPE0O-
snanaer 6osiesnp Opujpeiixa, Ha ee OO ITPHUXO-
IIUTCSI OKOJIO 25 % ayTOCOMHO-PEIIECCUBHBIX aTaK-
CHUH, OTHAKO OHA PeJKO BcTpedaercs B OUHIIAHINHI
1 He onricana B flmonuu [39]. B paziuunbIx mormyJis-
nuax 3amnasHoil EBpombl ee pacnpocTpaHEHHOCTh
COCTaBJIAET OT 1 HAa 20 000 70 1 Ha 125 000 dYeIl.,
YacTOTa reTepO3UTOTHOTO HOCUTEIHCTBA — OT 1 Ha 60

described in Japan [39]. In various populations of
Western Europe, its prevalence is 1 per 20 000 to 1
per 125,000, the frequency of heterozygous carriage
is from 1 per 60 to 1 per 120 [40]. It is also quite
widespread in Southern Europe, but, apparently, is
rare in the population of Northern Europe [40, 41].
Friedreich’s ataxia is followed in frequency by ataxia-
telangiectasia and ataxia with oculomotor apraxia
[39]. According to the study performed by Chinese
colleagues aimed at identifying autosomal recessive
spinocerebellar ataxia (SCAR), the most common
recessive subtypes of ataxia in the Chinese popula-
tion are autosomal recessive spastic ataxia Charlev-
oix-Saguenay (ARSACS) - in 22.2%, autosomal
recessive spinocerebellar ataxia type 8 (SCAR8) — in
18.5%, autosomal recessive spinocerebellar ataxia
type 9 — 18.5%, and ataxia with oculomotor apraxia
type 2 (AOA2) — 14.8% [42]. However, this study did
not search for dynamic mutations in Friedreich’s
ataxia.

In Quebec, Canada, ARSACS and SCARS are the
second and third most common autosomal recessive
hereditary ataxias [43]. In Norway, ataxia-telangiec-
tasia is most common, in France and Portugal —
ataxia with oculomotor apraxia [25]. In Japan, ataxia
with oculomotor apraxia type 1 is more common, in
Finland — POLG-associated ataxias (mutations in
the POLG gene), in North Africa and the Mediterra-
nean — ataxia with vitamin E deficiency [25].

In Russia, Friedreich’s ataxia is the most common
form of autosomal recessive ataxia — 34.7%. Accor-
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o 1 Ha 120 [40]. Tax:ke oHaA JOCTATOYHO IIUPOKO
pacupocrpaneHa B  IOxnHout  EBpome, HO,
MO-BUAUMOMY, DPEJIKO BCTPEUYaeTcs B IOMYJIAINH
CesepHoti EBporrbl [40, 41]. 3a arakcuen @puperixa
[0 YacTOTE BCTPEUYAEMOCTH CJIEZ[yeT AaTaKCHs-
TeJIEAHTUAKTA3UA U aTaKCUs C OKYJIOMOTOPHOH
ampaxkcuei [39]. [To 1TaHHBIM HCCIeI0BaHUSA, ITPOBE-
JIEHHOTO KUTAaNCKUMU KOJIJIETaMH, HAIIPaBJIEHHOTO
Ha BBIABJIEHHE ayTOCOMHO-PEIeCCUBHBIX CIIMHOIlEe-
pebesapubix arakcuil (SCAR), Hanbosiee pacrpo-
CTPAaHEHHBIMU PEIeCCUBHBIMU MOATUIIAMH aTaKCUU
B KUTANCKOU MOIYJIANNN ABJIAIOTCA CllacTUYecKas
arakcus [IlapieBya — Carens (ARSACS) — y 22.2 %,
ayTOCOMHO-PEeIeCCUBHASA CIuHOIepebesIApHAs
arakcus 8-ro Tumna (SCARS8) —y 18.5 %, ayrocomHO-
pellecCHBHAsI CIIMHOIEPEOEJUIIpHAsA aTaKCUs Q-TO
tuna (SCARQ) — 18.5 % u aTakcus ¢ OKyJIOMOTOPHOM
ampaxkcueit 2-ro tuna (AOA2) — 14.8 % [42]. OnHako
B JIAHHOM HCCJIEJIOBAHUKM HE TIPOBOJWIICA TIOUCK
JUHAMUYECKUX MyTalui atakcuu ®puapeiixa.

B Ksebeke, Kanama, ARSACS u SCARS8 3zanun-
MaIOT BTOPOE U TPEThE MECTO II0 PACIIPOCTPAHEHHO-
CTH  ayTOCOMHO-PEIECCUBHBIX  HACJIECTBEHHBIX
arakcuii [43]. B HopBeruu Hanbosiee yacTo BCcTpeya-
eTCsI aTaKCHUS-TeJIEaHTHAKTa3usi, BO OpaHOuu u
[TopTyranuu — aTakCUU € OKYJIOMOTODHOU ampak-
cueii [25]. B fimonuu 6osibliie pacpocTpaHeHa aTak-
CHsl C OKYJIOMOTOPHOMU ampakcuel 1-ro Tuma, B ®uH-
assaauu — POLG-accoliuupoBaHHble aTaKCUU (MyTa-
uu B reHe POLG), B ctpanax CeBepHO# AGPUKU U
Cpenu3zeMHOMODPbS — aTakcus ¢ JiedUUTOM BUTA-
muHa E [25].

B Poccuu atakcus @puspeiixa spiisieTcss Hanbosee
YacTo BCTpeyvarorencs ¢GOpMOA ayTOCOMHO-PEIEC-
CUBHOU aTakcud — 34.7 %. I1o JaHHBIM IPOBEZIEHHOTO
B 2019 T. uccsiefoBanuA B HayaHoM 1ieHTpe HeBpoJIo-
ruu T. MockBa, 6osie3Hb @puperixa Haubosiee 4acTo
BCTPEUYaeTcsi Cpeld ayTOCOMHO-PEIECCUBHBIX aTaK-
CUl, Ha Hee IpuxoauTes 18.4 % ciayuaes. Crremyromieit
110 yacrore saBJsttorcss POLG-acconlmpoBaHHbIe aTak-
cud — 14.5 %. I'pylna MUTOXOHAPUATBHBIX aTaKCHUM
(FXN, POLG) cocraBuwia 32.9 % OT BceX ayTOCOMHO-
pellecCUBHBIX aTakchil. Takyke BBISABIEHBI €IUHUY-
Hble caydau AOA 2-ro tuna, AOA 1-ro TUna ¢ TUnmd-
HOH KJINHUYECKOU KapTUHOH, 3 MalleHTa, Y KOTOPBIX
IPU TIPOBEJIEHUH MAaCCOBOTO IApaJIJIEJILHOTO CEKBe-
HUPOBAaHMSA ObLIN BBIABJIEHBI MyTallUX B reHaX Hau-
0osee  pacmpoCcTpaHEHHBIX (GOPM  ayTOCOMHO-
PEIleCCUBHBIX HAC/IE/ICTBEHHBIX CIACTHYECKHUX Iapa-
wiernii (SPG11 u SPG7), PNPLA6-acconnpoBaHHbIE
arakcuu, SCAR10 (ATX-ANO10) u SCAR16 (ATX-
STUB1), HeWipoJieTeHepaIis C HAKOIUIEHUEM JKeJie3a
B TOJIOBHOM Mo3re 2B Tuma, 1oBeHWIbHass (opma
6ose3nu Kpaboe [44].

ding to a study conducted in 2019 at the Research
Center of Neurology in Moscow, Friedreich’s ataxia
is the most common among autosomal recessive
ataxias, accounting for 18.4% of cases. POLG-associ-
ated ataxias are next in frequency — 14.5%. The group
of mitochondrial ataxias (FXN, POLG) accounted for
32.9% of all autosomal recessive ataxias. There were
also isolated cases of AOA2, AOA1 with a typical clin-
ical picture, 3 patients in whom during MPS-based
genotyping revealed mutations in the genes of the
most common forms of autosomal recessive heredi-
tary spastic paraplegia (SPG11 and SPG7), PNPLAG6-
associated ataxia, SCAR10 (ATX-ANOio) and
SCAR16 (ATX-STUB1), neurodegeneration with
brain iron accumulation type 2B, juvenile form of
Krabbe disease [44].

Data on other forms of autosomal recessive ataxia
in domestic publications are presented by isolated
cases or small series of observations. In 2012, 3 cases
of two families of patients with AOA2 were described
in detail. Also Rudenskaya et al. described a case of
AOAL1 in a 15-year-old female patient, but without a
description of the clinical picture [45]. In 2019, in
another paper, a 9-year-old Belarusian patient with
AOA4 was presented; the diagnosis was made using
a sequencing panel [46]. There are several publica-
tions devoted to the description of children with
autosomal recessive forms of cerebellar ataxia
[47, 48].

These data indicate a fairly high prevalence of
hereditary ataxias throughout the world among all
hereditary diseases of the nervous system, second
only to hereditary neuromuscular diseases. The
true prevalence in Russia is difficult to estimate, as
it is represented by data from a number of individ-
ual regions. In addition, the prevalence studies in
all countries indicate a large number of patients
with undetermined genetic etiology. The data pub-
lished by different authors on the relative preva-
lence of spinocerebellar ataxias indicate that the
proportion with an unknown genotype on average
accounts for 33.3% in Chinese, 23.4% in Japanese,
38.5% in Asian Indians, 30.5% in Koreans, 57% in
Thais and 38% in Taiwanese. Again, the available
data indicate a marked heterogeneity of prevalence
values among the countries. In addition, data on the
prevalence of hereditary ataxias in many countries
are not presented in the current literature. This
means that there is not enough knowledge about
the prevalence, genetic subtypes and manifesta-
tions of the disease.

At present, the epidemiology of polyglutamine
SCAs is the most frequently studied in compari-
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JlanHble 00 oOcCTaJbHBIX (opMax ayTOCOMHO-
PElIECCUBHON aTaKCHUU B OTEUECTBEHHBIX IyOJIMKa-
[UAX TPEICTABIEHbl eIMHUYHBIMU CIyYasiMU TN
HeOOJIBIITMU CepUsIMHU HaOII0ieHuH. B 2012 1. to1-
PpOOHO OTIMCaHbI 3 CIy4asi U3 JIBYX ceMeH MalueHTOB
¢ AOA 2-ro Tuna. Takxke I'.E. PyzmeHcko#l ¢ coasr.
6bL1 ontricaH ciaydaii AOA 1-TO THIIA y TAITUEHTKH 15
JIeT, HO 6e3 ONMMCcaHus KJIMHUYECKOU KapTHHEI [45].
B 2019 r. B ApyT0oii paboTe IPUBOAUTCS HAOTIONEHIE
Genopycckoro mamnueHta 9 jetT ¢ AOA 4-To TuIa,
ZINarHo3 OBLI IIOCTABJIEH METO/IOM ITAHEJIBHOTO CEeK-
BeHUpPOBaHUsA [46]. VIMeeTcsi HECKOJIBKO IybIHKa-
[IUH, TOCBSIIEHHBIX ONMMCAHUIO JETEH C AyTOCOMHO-
pelieccuBHBIMU (GOpPMaMU MO3KEYKOBOH aTaKCHUU
[47, 48].

[TpuBe/ieHHBIE JAHHBIE TOBOPAT O JIOCTATOYHO
OOJIBIIION PACIIPOCTPAHEHHOCTH HACJIEJCTBEHHBIX
aTakCHH BO BCEM MUPE CPeZU BCEX HACJIEICTBEHHBIX
6oJie3HEll HEPBHOU CUCTEMBI, YCTYHAIOIIEH JIUIIh
HAacCJIeZICTBEHHBIM HEPBHO-MBIIIEUHBIM 3a00J1eBa-
HUsAM. VICTHHHYI0 pacnpoCTpaHeHHOCTh B Poccuu
OIIEHUTDh CJIOXKHO, IIOCKOJIBKY OHA IIpeZCTaBJIeHa
JIAHHBIMU PsA/a OTJIEJIbHBIX pernoHoB. Kpome Toro,
HCCJIeTOBAaHUS PACIPOCTPAHEHHOCTU BO BCEX CTpa-
HAaX YKa3bIBAIOT Ha 6OJIBIIIOE KOJIMYECTBO ITAI[UEHTOB
C HEYCTAaHOBJIEHHOW T€HETHYECKOH STHUOJIOTHEH.
Ony6iMKOBaHHBIE PA3HBIMU aBTOPAMU JaHHbBIE I10
OTHOCUTETFHOM PAaCIPOCTPAHEHHOCTH CIIMHOIEpe-
Oe/IAPHBIX aTAaKCUU CBUJIETEJIHCTBYIOT O TOM, UTO
Ha JT0JII0 C HEU3BECTHBIM F'eHOTUIIOM B CPETHEM IIPH-
xoauTes 33.3 % y KuTaunes, 23.4 % y ANOHIEB,
38.5 % y uHnuineB, 30.5 % y KOpeuIes, 57 % y Tau-
neB u 38 % y TairiBaHblieB. ONATH K€ UMEIOIIHECs
HCCJIeJIOBAHUS YKA3bIBAIOT HA 3aMETHYIO HEOJIHO-
POZIHOCTh TIOKaszaTesel mo crpanam. Kpome Toro,
JTaHHbIE TI0 PACIPOCTPAHEHHOCTH HACJIE/ICTBEHHBIX
aTakCWi 10 MHOTHUM CTPaHAM He IIPe/ICTaBJIEHBI B
COBPEMEHHOMU JIuTepaType. ITO 03HAYAET, UYTO HENIO-
CTaTOYHO 3HAHUM O PACIPOCTPAHEHHOCTU, T€HETH-
YeCKUX IMOATHUIIAX U MPOSBIEHUAX OOJIE3HU.

B Hacrosimee BpeMs SMUEMUOJIOTHS ITOTUTIIyTa-
MuHOBBIX CI[A HanboJsIee 4acTo UCCIeyeTcs: B CpaB-
HEHUU C JPYTUMU (HOpMaMHU HaCJIE[ICTBEHHBIX aTaK-
CHUH, B TO BPEMs KaK KOJIMYECTBO UCCIIEJIOBAHUN JIPY-
rux ¢opm atakcuii BecbMa orpaHudeHo. Tak, uccie-
JoBaHuA pacnpocrpadeHHoctd CIIA, koropele CBA-
3aHBl C HETPAHCJIUPYEMBIMH IIOBTOPAMH U TOYEU-
HBIMH MyTallsIMU, OOBIYHO He MPOBOJSATCSA BO BCEM
Mupe — 9TO Kacaercd, HanpuMmep, CIIA10, CI1A14 u
CLIA28. B pesysipraTe JaHHBIE O peaJIbHOH pacrpo-
CTpaHEHHOCTH (POPM HACJIEZCTBEHHBIX MO3KEUKOBBIX
aTaKCUH SBJIAIOTCS HEIIOJTHBIMU U TPeOYIOT TaTbHEN-
1ero yrouneHusi. Kpome Toro, B IpoOBOIMMBIX HCCIIE-
JIOBaHMSIX aBTOPHI OTMEYAIOT, YTO TE€HETHYECKUH

son with other forms of hereditary ataxias, while
the number of studies on other forms of ataxias is
very limited. Thus, prevalence studies of SCAs
that are associated with untranslated repeats and
point mutations are not usually carried out world-
wide — this concerns, for example, SCA10, SCA14
and SCA28. As a result, data on the true preva-
lence of forms of inherited cerebellar ataxias are
incomplete and require further clarification. In
addition, in ongoing studies, the authors note that
a genetic defect was not identified in a large per-
centage of patients (30-48%) included in the
study. It is likely that hereditary cerebellar ataxias
have great genetic heterogeneity and there is a
number of causative genes that has yet to be iden-
tified.

Thus, the prevalence rates of various forms of
hereditary cerebellar ataxias worldwide is currently
impossible to adequately estimate. This work
aimed to identify the most common forms of hered-
itary cerebellar ataxias across the world, to note
the epidemiological features of different regions
and countries, to show modern approaches to the
diagnosis and classification of inherited cerebellar
ataxias. This is necessary and will be used to per-
form our own research aimed at identifying the
forms, clinical and genetic characteristics, geo-
graphical and ethnic variability of these ataxias,
which will allow to develop a list and to form a
registry of patients with hereditary cerebellar atax-
iasin the Siberian Federal District. The latter seems
to be the most significant, since an improvement in
the quality of medical care for this group of patients
can only be achieved by developing a registry for
hereditary cerebellar ataxias. This will radically
increase the significance of the epidemiological
data for healthcare system in relation to the deve-
lopment and evaluation of the effectiveness of care
for patients with hereditary cerebellar ataxias.
Obtaining objective information about care for
patients with hereditary cerebellar ataxias is of
interest not so much to the departments of medical
universities and research institutes which are cur-
rently undertaking this laborious work on their
own, without adequate personnel and material
support, but to the ministry of health of the regions,
which should set forward the initiative to develop
and conduct a full-scale program to create a regis-
try of hereditary cerebellar ataxias in a specific
region and its funding.

Conflict of interest. The authors declare no
conflict of interest.
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nedexT He ObUT HIEeHTH(UIIPOBAH y OOJIBIIIOTO ITPO-
IeHTa manueHToB (30—48 %), BOIIEAIINX B UCCIEI0-
BaHHE. BeposATHO, UTO HACJIEICTBEHHbBIE MO3KEUKO-
BbI€ aTAKCHH UMEIOT OOJIBIIYI0 TeHETHYECKYTO TeTEPO-
TEeHHOCTh M CYIIECTBYET Psifi Kay3aTHUBHBIX T'€HOB,
KOTOPBIE eIlle TOJIBKO MPEJCTOUT UIEHTU(DUIIPOBATS.

Takum 06pazom, IMOKa3aTeH PACIPOCTPAHEHHO-
CTH Pa3JIUYHBIX (POPM HACJIEICTBEHHBIX MO3KEUKO-
BBIX aTaKCHMH B MHpPE B HACTOSIIEE BpPeMs HEBO3-
MOKHO aJIEKBaTHO OIIeHUTh. JlaHHas1 paboTa mpecie-
JIoBajia 11eJib BBIZIEJTUTh HanboJiee YacTo BCTpevae-
MbIe B MUpe (GOPMbI HACJIEZICTBEHHBIX MO3KEUKOBBIX
aTaKCUM, OTMETHUTD SIIUAEMHUOJIOTTUECKHE 0COOEHHO-
CTH Pa3HbIX PETMOHOB U CTPaH, MOKa3aTh COBPEMEH-
HbIe TOJXOAbl K JUATHOCTHKE U KJIacCu(pUKaIUuU
HAaCJIEICTBEHHBIX MO37K€UYKOBBIX aTaKCHUI. 9TO HE00-
XOZHUMO U OyZIET UCII0JIH30BAHO JIJIsI IPOBEIEHUS COD-
CTBEHHOT'O HCCJIE/IOBAHMUS, HAIPABJIEHHOTO Ha BbHISB-
seHue ¢GOPM HACJIEJCTBEHHBIX AaTaKCUH W UX
KJIMHUKO-TEHETHYECKNX OCOOEHHOCTel, reorpadu-
YEeCKOU U STHUYECKOU N3MEHUYUBOCTH, UTO IIO3BOJIUT
€O371aTh peecTp 1 chOPMHUPOBATH PETUCTP MAITUEHTOB
C HACJIEJCTBEHHBIMH MO3’KE€UKOBBIMM aTaKCUAMU B
Cubupckom denepanbHoM okpyre. [locnenHee mpes-
cTaBJisieTcss HauboJiee CyIeCTBEHHBIM, TaK KaK ITOBbI-
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KOBBIX aTaKCHH. DTO KOPEHHBIM OOpa3oM YCHJIUT
3HAUYNMOCTD JIAHHBIX, TTOJYIEHHBIX SITHIEMUOIOTH-
YeCKUM METO/OM, /I MPAKTUYECKOTO 37PaBOOXpa-
HEHUS B OTHOIIIEHUH OPTAaHU3AIUH U OLIeHKH 3 dek-
THBHOCTU IIOMOIIIX OOJIBHBIM C HACJIE€ICTBEHHBIMU
MO3’KEUKOBBIMH aTaKCUAMU. B MOJydeHHH O0OBeK-
TUBHOH MH(GOPMAITUH O IIOMOIIU OOJIBHBIM C HACJIE -
CTBEHHBIMH MO3KEUKOBBIMU aTaKCUSMHU 3aWHTEpe-
COBaHBI HE CTOJIBKO Kadeaphl MEUIIMTHCKIX YHUBED-
CUTETOB M HAYYHO-KCCJIEIOBATETHCKIX UHCTUTYTOB,
KOTOpPbIE B HACTOSIIIEE BpPEMsI CAMOCTOSITETHLHO
OepyTcs 3a 3Ty TPYAOEMKYIO paboTy, He UMesT COOT-
BETCTBYIOIIEr0 KaIpOBOTO U MaTEpUAIbLHOTO obecrie-
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MPOTPaMMBbI 10 CO3/IAaHUIO0 PETHCTPa HACJIEJCTBEH-
HBIX MO3KEYKOBBIX aTaKCUM Ha KOHKPETHOU TEeppH-
TOpUH U ee (PUHAHCUPOBAHUE.

KoHduKkT HHTEpECcoB. ABTODHI 3asABJIAIOT 00
OTCYTCTBUU KOH(PJINKTA HHTEPECOB.

REFERENCES

1. Lipponen J., Helisalmi S., Raivo J. et al. Molecular
epidemiology of hereditary ataxia in Finland. Neurol.
Genet. 2020;6(3):e440. DOI: 10.1186/s12883-021-
02409-7.

2. Holmes G. An attempt to classify cerebellar disease,
with a note on Marie’s hereditary cerebellar ataxia.
Brain. 1907;30:545-567.

3. Greenfield J.G. The Spinocerebellar Degenerations.
Springfield, IL: Charles C. Thomas, 1954.

4. Harding A.E. Classification of the hereditary ataxias
and paraplegias. Lancet. 1983;1(8334):1151-1155. DOI:
10.1016/50140-6736(83)92879-9.

5. Klyushnikov S.A., Illarioshkin S.N. Algorithm for diag-
nosing hereditary ataxias. Nervous Diseases. 2012;1:7-
12. (In Russ.)

6. Jayadev S., Bird T.D. Hereditary ataxias: overview.
Genet. Med. 2013;15(9):673-683. DOI: 10.1038/
gim.2013.28.

7. Klockgether T. Update on degenerative ataxias. Curr.
Opin. Neurol. 2011;24(4):339-345. DOI: 10.1097/
WCO.0bo013e32834875ba.

8. Hereditary ataxias: dominant. URL: https://neuro-
muscular.wustl.edu/ataxia/domatax.html  (accessed
10.05.2023).

9. ParkJ.Y., Joo K., Woo S.J. Ophthalmic manifestations
and genetics of the polyglutamine autosomal dominant
spinocerebellar ataxias: a review. Front. Neurosci.
2020;14:892. DOI: 10.3389/fnins.2020.00892

10. Anheim M., Tranchant C., Koenig M. The autoso-
mal recessive cerebellar ataxias. N. Engl. J. Med.
2012;366(7):636-646. DOI: 10.1056/NEJMra1006610.

Journal homepage: http://jsms.ngmu.ru

141



Abpamosckux JI.D. u dp. / Journal of Siberian Medical Sciences T. 7, N° 3 (2023)

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27,

Rossi M., Anheim M., Durr A. et al. The genetic nomen-
clature of recessive cerebellar ataxias // Mov. Disord.
2018;33(7):1056-1076. DOI: 10.1002/mds.27415.
Erichsen A.K., Koht J., Stray-Pedersen A. et al. Preva-
lence of hereditary ataxia and spastic paraplegia in
southeast Norway: a population-based study // Brain.
2009;132(6):1577-1588. DOI: 10.1093/brain/awpo56.
Musselman K.E., Stoyanov C.T., Marasigan R. et al.
Prevalence of ataxia in children: a systematic review //
Neurology. 2014;82(1):80-89. DOI: 10.1212/01.
wnl.0000438224.25600.6¢.

Ruano L., Melo C., Silva M.C., Coutinho P. The
global epidemiology of hereditary ataxia and spas-
tic paraplegia: a systematic review of prevalence stu-
dies // Neuroepidemiology. 2014;42(3):174-183. DOI:
10.1159/000358801.

Mundwiler A., Shakkottai V.G. Autosomal-dominant
cerebellar ataxias // Handb. Clin. Neurol. 2018;147:173-
185. DOI: 10.1016/B978-0-444-63233-3.00012-9.
Klockgether T., Mariotti C., Paulson H.L. Spinocerebel-
lar ataxia // Nat. Rev. Dis. Primers. 2019;5(1):24. DOI:
10.1038/541572-019-0074-3.

SullivanR., YauW.Y., O’Connor E., Houlden H. Spinocer-
ebellar ataxia: an update // J. Neurol. 2019;266(2):533-
544. DOI: 10.1007/s00415-018-9076-4.

Tonbagap6 JILI., IlnatonoB @.A. TeHeTHueckas
uaeHTUGUKAIUA, KIUHAYECKHe OCOOEHHOCTH U
pacmpocTpaHeHWe — CIHHOIEPeOe/UTIPHON  aTak-
cuu nepsoro tuna B Pecnybiuke Caxa (Axyrus) //
Cubupckue wuccaenoBaHusA. 2019;2(2):12-25. DOI:
10.33384/26587270.2019.02.002r.

Platonov F.A., Tyryshkin K., Tikhonov D.G. et al. Genetic
fitness and selection intensity in a population affected with
highincidence spinocerebellar ataxia type 1 // Neurogenet-
ics. 2016;17(3):179-185. DOI: 10.1007/510048-016-0481-5
Wnnapuomkun C.H., Pynenckas TI'.E., lBanosa-
Cmonenckas W.A. u ap. HaciencTBeHHble aTakcuu U
napameruu. M.: ME[Tnpecc-uadopM, 2006. 416 c.
Kupunenko H.B. Oco0GeHHOCTH HO30JIOTUYECKOTO
CIIEKTPa ¥ KJIWHUKO-TEHETUYECKUX XapaKTEPUCTHK
HACJIEZICTBEHHBIX 00JIE3HEN HEPBHOU CUCTEMBI B TOPO-
nax Bosrorpazg m Boskckwuit: aBroped. AuC. ... KaHI.
Me. HayK. M., 2004. 28 c.

BapeimamkoBa H.B., Jamamm E.JI., OxyneBa E.T.
u nap. HacyencrBenHble 00JI€e3HU HEPBHOW CHCTEMBI
B monyssAnuu Biagumupckoi obsnactu // Teneruka.
2002;3:400-406.

IIpockokosa T.H., Mnnapuomkun C.H. HacneacrseH-
Hble 3a060IeBaHUS HEPBHOU CHCTEMBI B XabapOBCKOM
kpae. Xabaposck: 13a-so JIBTMY, 2019. 332 c.
Munrazosa 9.3. KIMHUKO-3IIHIEMHOJIOTHYECKOE U
MOJIEKYJIIPHO-TEHETHUECKOE HM3YUeHHE MPOTPECCHPYIO-
IIUX CITUHOLIEPeOeUIIPHBIX aTakcuii B Peciiybinke Barri-
KOPTOCTaH: JIUC. ... KaH/I. MeZl. HayK. Yda, 2009. 171 c.
Salman M.S. Epidemiology of cerebellar diseases and
therapeutic approaches // Cerebellum. 2018;17(1):4-
11. DOI: 10.1007/s12311-017-0885-2.

Jin D.K., Oh M.R., Song S.M. et al. Frequency of spino-
cerebellar ataxia types 1,2,3,6,7 and dentatorubral palli-
doluysian atrophy mutations in Korean patients with
spinocerebellar ataxia // J. Neurol. 1999;246(3):207-
210. DOI: 10.1007/s004150050335.

Orozco Diaz G., Nodarse Fleites A., Cordovés Sagaz R.,
Auburger G. Autosomal dominant cerebellar ataxia:

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

Rossi M., Anheim M., Durr A. et al. The genetic nomen-
clature of recessive cerebellar ataxias. Mov. Disord.
2018;33(7):1056-1076. DOI: 10.1002/mds.27415.
Erichsen A.K., Koht J., Stray-Pedersen A. et al. Preva-
lence of hereditary ataxia and spastic paraplegia in
southeast Norway: a population-based study. Brain.
2009;132(6):1577-1588. DOI: 10.1093/brain/awpo56.
Musselman K.E., Stoyanov C.T., Marasigan R. et al.
Prevalence of ataxia in children: a systematic review.
Neurology. 2014;82(1):80-89. DOI: 10.1212/01.
wnl.0000438224.25600.6c.

Ruano L., Melo C., Silva M.C., Coutinho P. The
global epidemiology of hereditary ataxia and spastic
paraplegia: a systematic review of prevalence stud-
ies. Neuroepidemiology. 2014;42(3):174-183. DOI:
10.1159/000358801.

Mundwiler A., Shakkottai V.G. Autosomal-dominant
cerebellar ataxias. Handb. Clin. Neurol. 2018;147:173-
185. DOI: 10.1016/B978-0-444-63233-3.00012-9.
Klockgether T., Mariotti C., Paulson H.L. Spinocerebel-
lar ataxia. Nat. Rev. Dis. Primers. 2019;5(1):24. DOL:
10.1038/541572-019-0074-3.

Sullivan R., Yau W.Y., O’Connor E., Houlden
H. Spinocerebellar ataxia: an update. J. Neurol.
2019;266(2):533-544. DOI: 10.1007/s00415-018-
9076-4.

Goldfarb L.G., Platonov F.A. Genetic identifica-
tion, clinical features and prevalence of spinocer-
ebellar ataxia type 1 in the Republic of Sakha (Yaku-
tia). Siberian Research. 2019;2(2):12-25. DOI:
10.33384/26587270.2019.02.002r. (In Russ.)
Platonov F.A., Tyryshkin K., Tikhonov D.G. et al.
Genetic fitness and selection intensity in a popula-
tion affected with highincidence spinocerebellar ataxia
type 1. Neurogenetics. 2016;17(3):179-185. DOL:
10.1007/510048-016-0481-5

Tllarioshkin S.N., Rudenskaya G.E., Ivanova-Smolens-
kaya I.A. et al. (2006). Hereditary Ataxias and Para-
plegias. M.: MEDpress-inform. 416 p. (In Russ.)
Kirilenko N.B. (2004). Features of the nosological
spectrum and clinical and genetic characteristics of
hereditary diseases of the nervous system in the cities
of Volgograd and Volzhsky: Cand. Sci. (Med.) thesis.
Moscow. 28 p. (In Russ.)

Baryshnikova N.V., Dadali E.L., Okuneva E.G. et al.
Hereditary diseases of the nervous system in the popu-
lation of the Vladimir region. Genetics. 2002;3:400-
406. (In Russ.)

Proskokova T.N., Illarioshkin S.N. (2019). Hereditary
Diseases of the Nervous System in the Khabarovsk
Territory. Khabarovsk. 332 p. (In Russ.)

Mingazova E.Z. (2009). Clinical, epidemiological and
molecular-genetic study of advanced spinocerebellar
ataxias in the Republic of Bashkortostan: Cand. Sci.
(Med.) thesis. Ufa. 171 p. (In Russ.)

Salman M.S. Epidemiology of cerebellar diseases and
therapeutic approaches. Cerebellum. 2018;17(1):4-11.
DOI: 10.1007/s12311-017-0885-2.

Jin D.K., Oh M.R., Song S.M. et al. Frequency of spino-
cerebellar ataxia types 1,2,3,6,7 and dentatorubral palli-
doluysian atrophy mutations in Korean patients with
spinocerebellar ataxia. J. Neurol. 1999;246(3):207-
210. DOI: 10.1007/s004150050335.

142

Journal homepage: http://jsms.ngmu.ru



Abramouskikh L.E. et al. / Journal of Siberian Medical Sciences

Vol. 7, No. 3 (2023)

28.

29.

30.

31.

32.

33:

34.

35.

36.

37

38.

39-

40.

41.

clinical analysis of 263 patients from a homoge-
neous population in Holguin, Cuba // Neurology.
1990;40(9):1369-1375. DOI: 10.1212/wnl.40.9.1369.
Hekman K.E., Gomez C.M. The autosomal dominant
spinocerebellar ataxias: emerging mechanistic themes
suggest pervasive Purkinje cell vulnerability // J. Neu-
rol. Neurosurg. Psychiatry. 2015;86(5):554-561. DOI:
10.1136/jnnp-2014-308421.

Ohata T., Yoshida K., Sakai H. et al. A -16C>T sub-
stitution in the 5° UTR of the puratrophin-1 gene is
prevalent in autosomal dominant cerebellar ataxia in
Nagano // J. Hum. Genet. 2006;51(5):461-466. DOL:
10.1007/s10038-006-0385-6.

Bahl S., Virdi K., Mittal U. et al. Evidence of a com-
mon founder for SCA12 in the Indian popula-
tion // Ann. Hum. Genet. 2005;69(5):528-534. DOL:
10.1046/j.1529-8817.2005.00173.X.

Choubtum L., Witoonpanich P., Hanchaiphibool-
kul S. et al. Analysis of SCA8, SCA10, SCA12, SCA1y
and SCA19 in patients with unknown spinocerebel-
lar ataxia: a Thai multicentre study // BMC Neurol.
2015;15:166. DOI: 10.1186/512883-015-0425-y.

van Prooije T., Ibrahim N.M., Azmin S., van de Warren-
burg B. Spinocerebellar ataxias in Asia: Prevalence,
phenotypes and management // Parkinsonism Relat.
Disord. 2021;92:112-118. DOI: 10.1016/j.parkrel-
dis.2021.10.023.

Bettencourt C., Lima M. Machado-Joseph Disease:
from first descriptions to new perspectives // Orphanet
J. Rare Dis. 2011;6:35. DOI: 10.1186/1750-1172-6-35.
Bettencourt C., Fialho R.N., Santos C. et al. Segrega-
tion distortion of wild-type alleles at the Machado-
Joseph disease locus: a study in normal families
from the Azores islands (Portugal) // J. Hum. Genet.
2008;53(4):333-339. DOI: 10.1007/s10038-008-
0261-7.

Sumathipala D.S., Abeysekera G.S., Jayasekara R.W.
et al. Autosomal dominant hereditary ataxia in Sri
Lanka // BMC Neurol. 2013;13:39. DOI: 10.1186/1471-
2377-13-39

Chuluunbat M., Tsagaankhuu D., Tang S.C., Enkh-
saikhan L. First report of a Mongolian family
with spinocerebellar ataxia type I // J. Formos.
Med. Assoc. 2019;118(5):951-952. DOI: 10.1016/].
jfma.2019.02.003.

Jayadev S., Michelson S., Lipe H., Bird T. Cambodian
founder effect for spinocerebellar ataxia type 3 (Mach-
ado-Joseph disease) // J. Neurol. Sci. 2006;250(1-
2):110-113. DOI: 10.1016/j.jns.2006.08.006.

Lau K.K.,, Lam K., Shiu K.L. et al. Clinical features
of hereditary spinocerebellar ataxia diagnosed by
molecular genetic analysis // Hong Kong Med. J.
2004;10(4):255-259.

Synofzik M., Puccio H., Mochel F., Schols L. Autosomal
recessive cerebellar ataxias: paving the way toward tar-
geted molecular therapies // Neuron. 2019;101(4):560-
583. DOI: 10.1016/j.neuron.2019.01.049.

Vankan P. Prevalence gradients of Friedreich’s ataxia
and Ri1b haplotype in Europe co-localize, suggesting a
common Palaeolithic origin in the Franco-Cantabrian
ice age refuge // J. Neurochem. 2013;126(1):11-20.
DOI: 10.1111/jnc.12215.

Hadjivassiliou M., Martindale J., Shanmugarajah P.
et al. Causes of progressive cerebellar ataxia: prospec-

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37

38.

39-

40.

Orozco Diaz G., Nodarse Fleites A., Cordovés Sagaz R.,
Auburger G. Autosomal dominant cerebellar ataxia:
clinical analysis of 263 patients from a homoge-
neous population in Holguin, Cuba. Neurology.
1990;40(9):1369-1375. DOI: 10.1212/wnl.40.9.1369.
Hekman K.E., Gomez C.M. The autosomal dominant
spinocerebellar ataxias: emerging mechanistic themes
suggest pervasive Purkinje cell vulnerability. J. Neu-
rol. Neurosurg. Psychiatry. 2015;86(5):554-561. DOI:
10.1136/jnnp-2014-308421.

Ohata T., Yoshida K., Sakai H. et al. A -16C>T sub-
stitution in the 5° UTR of the puratrophin-1 gene is
prevalent in autosomal dominant cerebellar ataxia in
Nagano. J. Hum. Genet. 2006;51(5):461-466. DOI:
10.1007/s10038-006-0385-6.

Bahl S., Virdi K., Mittal U. et al. Evidence of a common
founder for SCA12 in the Indian population. Ann. Hum.
Genet. 2005;69(5):528-534. DOI: 10.1046/j.1529-
8817.2005.00173.X.

Choubtum L., Witoonpanich P., Hanchaiphibool-
kul S. et al. Analysis of SCA8, SCA10, SCA12, SCA1y
and SCA19 in patients with unknown spinocerebel-
lar ataxia: a Thai multicentre study. BMC Neurol.
2015;15:166. DOI: 10.1186/512883-015-0425-y.

Van Prooije T., Ibrahim N.M., Azmin S., van de
Warrenburg B. Spinocerebellar ataxias in Asia: Prev-
alence, phenotypes and management. Parkinson-
ism Relat. Disord. 2021;92:112-118. DOI: 10.1016/j.
parkreldis.2021.10.023.

Bettencourt C., Lima M. Machado-Joseph Disease:
from first descriptions to new perspectives. Orphanet
J. Rare Dis. 2011;6:35. DOI: 10.1186/1750-1172-6-35.
Bettencourt C., Fialho R.N., Santos C. et al. Segrega-
tion distortion of wild-type alleles at the Machado-
Joseph disease locus: a study in normal families
from the Azores islands (Portugal). J. Hum. Genet.
2008;53(4):333-339. DOI: 10.1007/s10038-008-
0261-7.

Sumathipala D.S., Abeysekera G.S., Jayasekara R.W.
et al. Autosomal dominant hereditary ataxia in Sri
Lanka. BMC Neurol. 2013;13:39. DOI: 10.1186/1471-
2377-13-39.

Chuluunbat M., Tsagaankhuu D., Tang S.C.,
Enkhsaikhan L. First report of a Mongolian fam-
ily with spinocerebellar ataxia type I. J. Formos.
Med. Assoc. 2019;118(5):951-952. DOIL: 10.1016/j.
jfma.2019.02.003.

Jayadev S., Michelson S., Lipe H., Bird T. Cambo-
dian founder effect for spinocerebellar ataxia type 3
(Machado-Joseph disease). J. Neurol. Sci. 2006;250(1-
2):110-113. DOI: 10.1016/j.jns.2006.08.006.

Lau K.K,, Lam K., Shiu K.L.. et al. Clinical features
of hereditary spinocerebellar ataxia diagnosed by
molecular genetic analysis. Hong Kong Med. J.
2004;10(4):255-259.

Synofzik M., Puccio H., Mochel F., Schéls L. Autosomal
recessive cerebellar ataxias: paving the way toward tar-
geted molecular therapies. Neuron. 2019;101(4):560-
583. DOI: 10.1016/j.neuron.2019.01.049.

Vankan P. Prevalence gradients of Friedreich’s ataxia
and Rib haplotype in Europe co-localize, suggesting a
common Palaeolithic origin in the Franco-Cantabrian
ice age refuge. J. Neurochem. 2013;126(1):11-20. DOI:
10.1111/jnc.12215.

Journal homepage: http://jsms.ngmu.ru

143



Abpamosckux JI.D. u dp. / Journal of Siberian Medical Sciences T. 7, N° 3 (2023)

tive evaluation of 1500 patients // J. Neurol. Neuro-
surg. Psychiatry. 2017;88(4):301-309. doi: 10.1136/
jnnp-2016-314863.

42.Cheng H.L., Shao Y.R., Dong Y. et al. Genetic spectrum
and clinical features in a cohort of Chinese patients
with autosomal recessive cerebellar ataxias // Transl.
Neurodegener. 2021;10(1):40. DOIL: 10.1186/s40035-
021-00264-7.

43. Synofzik M., Smets K., Mallaret M. et al. SYNE1 ataxia
is a common recessive ataxia with major non-cere-
bellar features: a large multi-centre study // Brain.
2016;139(5):1378-1393. DOI: 10.1093/brain/awwo79.

44. Hyxubiii E.I1., A6pameraesa H.1O., Kimormaukos C.A. u
ZIp. AJITOPUTM JHArHOCTUKH ayTOCOMHO-PeIeCCUBHBIX
arakcuil // YKypHay HEBPOJIOTUM U IICUXUATPUU HM.
C.C. KopcakoBa. 2019;119(9):74-82. DOI: 10.17116/
jnevro201911909174.

45. Pynenckas I'.E., Kypkuna M.B., 3axapoa E.IO.
ATakcuu ¢ OKYyJIOMOTODHOM ampaxkcued: KJIMHU-
KO-TeHeTHueckue xapakrepuctuka u JHK-guar-
HOocTuKa // JKypH. HEBPOJIOTUU U IICUXUATPUHU HM.
C.C. Kopcaxkoga. 2012;112(10):58-63.

46. Rudenskaya G.E., Marakhonov A.V., Shchagina O.A. et
al. Ataxia with oculomotor apraxia type 4 with PNKP
common “Portuguese” and novel mutations in two
Belarusian families // J. Pediatr. Genet. 2019;8(2):58-
62. DOI: 10.1055/s-0039-1684008

47. Nnbuenko C.U., Kopeniok E.C., Camoiirenko U.T.
u ap. Knnandeckuit caydain cuuzapoma Jlyu-Bap B
COYETaHWH C AIUJIENICUEN y TIoApocTKa // MexayHap.
HEBPOJI. )KYPH. 2015;6(76):188-192.

48.Tomoycenko W.JO. HeoObluHBIE KOXKHBIE IPOSIBIIE-
HUS [IPU aTaKCUH-TEJIEaHTHO9KTa3uu (cuHgpom Jlyn-
Bap) // ®apmareka. 2016;S2:14-16.

CBEJAEHUA Ob ABTOPAX

AGpamoBckux Jleiia JxTHGApOBHA — KaH/. MeI.
HayK, CTApIINH HAyIHBIA COTPY/THUK JIAO0PATOPHH KJIH-
HUYECKOU U SKCIlepuMeHTaIbHOU HeBposiorun OPTEHY
«PenepasIbHBIN HccIe[0BaTeIbCKUN LeHTD dyHAaMeH-
TaJIBPHOH U TPAHCSANMOHHON MeAMIHHBI», HoBocH-
6upck, Poccusi. ORCID: 0000-0002-2065-2570.

IInaunenko IlaBes MiBaHOBUY — /I-p MeJl. HAYK, IIPO-
(deccop, 3aBenyromuii kadeapoi KIMHUYECKOH HEBPO-
soruu U Helporepuatpuun ®T'BOY BO «HoBocubup-
CKUH TOCYZAPCTBEHHBIA MEIUITUHCKUN YHUBEPCUTET»
Munazapasa Poccuu; Beayluii HaydHBIH COTPYAHUK,
pyKoBOUTENh J1abOpaTOpUM KJIMHUYECKOM U 3KC-
nepuMeHTanbHON HeBposiornu ®I'BHY «®enepasn-
HBIA HCCJIEZIOBATEIbCKUN IeHTP (YHIaMEeHTaTbHON
Y TPAHCJISIMUOHHOW MeAunnHbl», HoBoCcHOUpCK, Poc-
cus. ORCID: 0000-0002-1076-1722.

BoeBoga Muxausa IBaHOBUY — /I-p MeJl. HayK, IIPO-
deccop, axanemux PAH, nupektop ®I'BHY «®ene-
PaJIbHBIA HCCIIEAOBATEIBCKUN TIEHTD (QYHIAMEHTAIb-
HOHM M TPaHCISAIUOHHOUW MeTUIuHbI», HoBOCHOUPCK,
Poccusi. ORCID: 0000-0001-9425-413X.

MakcumoBa IOumma BiaguMupoBHa — [1-p Men.
HayK, npodeccop, 3aBeayoImui kadeapor MeauInH-
ckoli reHeTrkH U 6uosorun PI'BOY BO «Hosocubup-
CKHU roCyZJapCTBEHHBIN MEIUITUHCKUN YHUBEPCUTET»
Munsznapasa Pocenn, HoBocubupck, Poccnsa. ORCID:
0000-0002-9094-1714.

144

41. Hadjivassiliou M., Martindale J., Shanmugarajah P.
et al. Causes of progressive cerebellar ataxia: prospec-
tive evaluation of 1500 patients. J. Neurol. Neurosurg.
Psychiatry. 2017;88(4):301-309. DOI: 10.1136/jnnp-
2016-314863.

42.Cheng H.L., Shao Y.R., Dong Y. et al. Genetic spectrum
and clinical features in a cohort of Chinese patients
with autosomal recessive cerebellar ataxias. Transl.
Neurodegener. 2021;10(1):40. DOI: 10.1186/s40035-
021-00264-7.

43.Synofzik M., Smets K., Mallaret M. et al. SYNE1
ataxia is a common recessive ataxia with major non-
cerebellar features: a large multi-centre study. Brain.
2016;139(5):1378-1393. DOI: 10.1093/brain/awwo79.

44.Nuzhnyi E.P., Abramycheva N.Yu., Klyushnikov
S.A. et al. Diagnostic algorithm for autosomal reces-
sive ataxia. S.S.Korsakov Journal of Neurology
and Psychiatry. 2019;119(9):74-82. DOIL: 10.17116/
jnevro201911909174. (In Russ.)

45. Rudenskaya G.E., Kurkina M.V., Zakharova E.Yu.
Ataxia with oculomotor apraxia: clinical-genetic char-
acteristics and DNA diagnostic. S.S.Korsakov Journal
of Neurology and Psychiatry. 2012;112(10):58-63. (In
Russ.)

46.Rudenskaya G.E., Marakhonov A.V., Shchagina O.A.
et al. Ataxia with oculomotor apraxia type 4 with PNKP
common “Portuguese” and novel mutations in two
Belarusian families. J. Pediatr. Genet. 2019;8(2):58-
62. DOI: 10.1055/s-0039-1684008.

47. Ilchenko S.I., Koreniuk Ye.S., Samoilenko I.G. et al.
A clinical case of Louis-Bar syndrome in epileptic
adolescent.  International Neurological Journal.
2015;6(76):188-192. (In Russ.)

48.Golousenko I.Yu. Unusual skin manifestations of
ataxia-telangiectasia (Louis-Bar syndrome). Phar-
mateka. 2016;S2:14-16. (In Russ.)

ABOUT THE AUTHORS

Leila E. Abramovskikh — Cand. Sci. (Med.), Senior
Researcher, Laboratory of Clinical and Experimental
Neurology, Federal Research Center for Fundamen-
tal and Translational Medicine, Novosibirsk, Russia.
ORCID: 0000-0002-2065-2570.

Pavel I. Pilipenko — Dr. Sci. (Med.), Professor, Head,
Department of Clinical Neurology and Neurogeriat-
rics, Novosibirsk State Medical University; Leading
Researcher, Head, Laboratory of Clinical and Experi-
mental Neurology, Federal Research Center for Funda-
mental and Translational Medicine, Novosibirsk, Rus-
sia. ORCID: 0000-0002-1076-1722.

Mikhail I. Voevoda — Dr. Sci. (Med.), Professor, Acade-
mician of the Russian Academy of Sciences, Director,
Federal Research Center for Fundamental and Trans-
lational Medicine, Novosibirsk, Russia. ORCID: 0000-
0001-9425-413X.

Julia V. Maksimova — Dr. Sci. (Med.), Professor, Head,
Department of Medical Genetics and Biology, Novo-
sibirsk State Medical University, Novosibirsk, Russia.
ORCID: 0000-0002-9094-1714.



CBEJEHUA /14 ABTOPOB

TPEBOBAHUA K ITPEJOCTABJIEHUIO
MATEPUAJIOB JJIA ITYBJIMKAIIN
B JOURNAL OF SIBERTAN MEDICAL
SCIENCES

B Journal of Siberian Medical Sciences (mayee —
JSMS) ny6auKyIOTCS HayIHbIe 0030pPHI U CTATHH IO
MEIUIMHCKUM HayKaM, IMOATOTOBJIEHHbIE TI0 MaTe-
pUajiaM OpUTHHAJIBHBIX HAYYHBIX KCCIIEIOBAHUMU.
JSMS BBIXOZIUT 4 pasa B rof.

TpeboBanus, mpeabABIsIeMble K ITyOJIHKAIU-
sam B JSMS, chopmynupoBaHsl ¢ yueTroM TpeboBa-
HUH, IPEbABISIEMBIX K PEIEH3UPYEMBIM HAYUHBIM
WU3JIAaHUAM, B KOTOPBIX JIOJI?KHBI OBITH OITyOJTUKOBA-
HBI OCHOBHBIE HAyYHbIE PE3YJIBTATHI JUCCEPTAIIUH
Ha COWCKAaHWE YUYEeHOU CTEIeHHM KaHAuaaTa W JOK-
TOpa HaYK.

CraTbH, OTIIpABJIEHHBIE AaBTOPAMU B JIPyTHE W3-
JaHUs U/UIU HalleYaTaHHbIE paHee B HUX, K OIy0-
JIMKOBAHUIO HE MPUHUMAIOTCS.

I[Ipu omucaHUM HAYUYHO-HUCCIIETOBATENTBCKUX
KJIMHUYECKUX PpabOT ¢ IpPUBJIEYEHHEM YeJIOBEKA
B KadecTBe O0BEKTa HCCJIEOBAHUS aBTOPHI JIOJIK-
HBI YKa3aTh, COOTBETCTBOBAJIU JIU OHHU MeEKIYyHa-
POIHBIM U POCCHHCKUM 3aKOHOJIATEJIbHBIM aKTaM
0 IOPUJINYECKUX U STUUYECKUX IMPUHITUIIAX METUKO-
OMOJIOTUUECKHUX HCCIIeIOBAHUH Takoro pojia. He j1o-
IycKaeTcsl WCIOJIb30BaHUE (DaMUIUN, WHUIHAJIOB
OOJIBHBIX U HOMEPOB HCTOpUH Oose3nu. IIpu omu-
CAHWUM SKCIEPUMEHTOB HAa >KMUBOTHBIX HEOOXOMU-
MO yKa3aTh, COOTBETCTBOBAJIO JIX COJIEPKAHUE U UC-
MTOJIb30BaHUeE JJAOOPATOPHBIX JKUBOTHBIX ITPABUIIAM,
MPUHATHIM B YUPEXKIASHUU, PEKOMEHJAIUAM HaIU-
OHAJILHOT'O COBETA I10 MCCJIEIOBAHUSIM, HAI[MOHAIb-
HBIM 3aKOHAaM.

ABTOpCKHE mpaBa coOJIIOAAI0TCS B COOTBETCTBUU
¢ I'paxkganckum kogekcoM Poccutickoit @enepanun
(4. 4) 1 IpyTUMH TEUCTBYIONUMHA HOPMATHBHBIMU
JIOKYMEHTaMHU. ABTOPBI HECYT TOJIHYIO OTBETCTBEH-
HOCTb 32 COJIepKaHue CTaTeH.

B penmaknuo JSMS aBTOpBI IOJIKHBI IIpeAOCTa-
BUTB:

1) 3/1eKMpPOHHYI 8epcurd Cmamvu, MOJrOTOB-
JIEHHYIO B COOTBETCTBUH C TPEOOBAHUAMHU K 0(pOpM-
JIEHUIO CTaTeH, M3JI0KEHHBIMU HUXKE;

2) opu2uHa/n cmamsu B IIEYaTHOM BHUJIE C YKa3a-
HHUEM TOpoja, AaThl, PaMHUJIMHU C TOAIIHUCHI0 KAXK10-
ro aBTopa (Ha MmocJie/THEH cTpaHuIle), BU3ou «B me-
YyaTh» W IOANKCHIO (Ha ITEPBON CTPAHUIIE) 3aBEy-
olero kagepoi WJIM WHOTO JOJIKHOCTHOTO JIUIIA
opraHu3aIuy, Ha 6a3e KOTOPOU BBIIIOJIHEHO HCCJIe-

JIoBaHUE. ABTOPBI IIPEIOCTABJISIOT CTAThU B pe/lak-
LU0 JIMYHO HMJIH II0 TIOYTE;

3) coenacue Ha TyOJMKANUoO craTtbu B JSMS
1 00paboTKy MepCOHAJIBHBIX TAHHBIX aBTOPOB (3a-
TIOJTHSIETCS KaXKbIM aBTOpoM) (cM. Ha catite HTMY:
https://jsms.ngmu.ru/zayavlenie_ jsms.doc);

4) nasa corpynaukop ®I'BOY BO HI'MY Mun-
3apaBa Poccuu (mamee — HI'MY) — axcnepmuoe
3axAveHue OTAesa KOOpPAWMHAIMHU (eaepabHbIX
MIpOrpaMM, KOHKYPCHBIX ITPOEKTOB I MHHOBAI[HOH-
HOTO Pa3BUTHA YIpaBjeHUA IO HayKe, MHHOBAIIU-
saM u mapopmatuzanuu HI'MY (cm. www.ngmu.ru);
JUUIsI CTOPOHHUX aBTOPOB — HANpas./ieHue Ha onyo-
AuKoeaHue Ha (GUPMEHHOM OJIaHKe OpraHH3aIlUH,
Ha 6a3e KOTOPOU BBIIIOJTHEHO OPUTHHAJIPHOE HAYY-
HO€ HCCJIEIOBAHHNE, 3a MOJIKCHI0 OTBETCTBEHHOIO
JOJI?KHOCTHOT'O JIMIIA.

ITPABUJIA O®OPMJIEHHUA PYKOITUCEN

1. TekcT ctaTbu HabUpaeTCs B TEKCTOBOM peJlaK-
tope Microsoft Word, Open Office u ap., Bce mosis
2 cM, mpudt Times New Roman, kersip 12, Mex-
CTPOUHBIN UHTEpBaJI 1,5. TekeT cTaThul HEOOXOAUMO
HAmpaBuTh B pefaknuio JSMS B Bujie 0T/ IbHOTO
daiina ¢ ykazanuem ®10O nepBoro aBropa — MBa-
HoB M.U. tekcr.doc. Jlomyckaercst oTnpaBka ¢ari-
J10B B popmarax doc, docx.

2. ®10 aBTOpPOB HAOUPAETCS CTPOUYHBIMH OYK-
BaMHU KypCHBOM Ha DPYCCKOM sA3bIKe. VHMIuMasbl
romernaTes nepexn damuanei aBropa. [lopanoxk,
B KOTOPOM OYAYT YKa3aHbI aBTOPBI, ONPe/IeIsIeTCs
HUX COBMECTHBIM pellleHHUeM.

3. Topon m mHazBanme MecT pabOTHI aBTOPOB
0DOPMJIAIOTCSI CTPOYHBIMH OyKBaMU KypPCHBOM
Ha PyCCKOM fA3BIKe.

4. Crarbs [OJDKHA CcOJep:KaTh aHHOTAIUIo
Ha PYCCKOM sI3bIKe. B aHHOTAIIUM JIOJKHBI OBITH 13-
JIO’KeHBl IeJId HCCIe[JOBaHMUsA, OCHOBHBIE IIpOlie-
ZIypPbI, pe3yJIbTaThl OPUTHHAJIBHBIX HCCIIETOBAHUI
u BBIBOABL. IloJ1 aHHOTAI[MEN TTOMelaeTcs mo/A3aro-
JI0BOK «KUTioueBbIe cJI0Ba», ITOC/IE HETO 70 10 KJI0-
YeBBIX CJIOB WJIN KOPOTKHUX (pas, KOTOpble OyayT
CII0cOOCTBOBATh NPABUJIBHOMY WHJIEKCHPOBAHUIO
CTaThbU B IIOMCKOBBIX CHCTeMax U CHUCTeMax [UTHUPO-
BaHUsA. AHHOTAIIMIO HEOOXOAUMO HAIPABUTh B pe-
gakmnuio JSMS BMecTe ¢ TEKCTOM CTaTbU B BHJIE OT-
nespHOTO dhaiina ¢ ykazanuem @O mepBoro aBTo-
pa — WBanos N.U. annoranusa.doc. Takke mpemo-
CTaBJIAIOTCA CBEJEHUA O KOK/I0M U3 aBTOPOB: (paMu-
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JISI, UM, OTYECTBO (IIOJTHOCTBHIO HA PYCCKOM SI3bIKE
U B TPAHCJIUTEPALINH), yUeHble 3BaHUSA U YUeHas CTe-
IIeHb, I0JKHOCTh, MECTO paboThl, pabounii TesieoH
U a/ipec 3JIEKTPOHHOM mouThI (e-mail). CBeneHus He-
00X0TUMBI JIJIs1 0OpabOTKH IMyOIMKaui B 6ase /TaH-
HbIX Poccriickoro nHaeKca HayYHOTO ITUTUPOBAHUS
U JPYTUX CUCTEMAX IUTUPOBAHUS. AHHOTAITUS, KJTIO-
yeBble ¢JI0BA, nHGopManus 06 aBTopax U Ha3BaHUe
VUPEXIEHUH JOJIKHBI OBITh TaK)Ke IPEI0CTABIEHbI
Ha aHIJINHACKOM A3bIKE.

5. TabuIpl MOMeIaloTCs B TEKCT cTaTbu. Ta-
OJIUIIBI TOJIKHBI OBITH ITPOHYMEPOBAHBI IOCJIEO0-
BaTeJIbHO B COOTBETCTBUU C MOPAAKOM, B KOTOPOM
OHH YVIIOMHHAIOTCSA B TeKcTe (Hampumep, Tabu. 1,
TabJ. 2 U T. 71.).

6. PucyHKHU BCTaBIAIOTCA B TEKCT CTAThU, a TaK-
JKe TIPeJIOCTABJIAIOTCS B BHUJIE OT/IE/IBHBIX TPOHYMe-
poBaHHBIX dailioB ¢dopmara .jpg win .gif ¢ paspe-
meHueM He MeHee 300 dpi. PucyHku moyKHBI OBITH
KOHTPACTHBIMU U YeTKUMHU, OYKBbI, IUGPHL U CUM-
BOJIBI HA HUX JIOJI’KHBI OBITh pa3JIMUUMBbI. PucyHKa-
MU CYUTAIOTCA IpadUKy, peHTreHOrpaMMbl, GOTo-
rpaduu wiau JiroOble Apyrue rpaduyeckue 00bek-
Th1. ®oTOrpadun JI0Jel He TOJKHBI ObITH Y3HABae-
MBIMH, JTUOO K HUM JIOJ3KHO OBITH MTPUJIOKEHO MTHCH-
MEeHHOe pa3pellleHre Ha UX IMyOsiuKamuo. Pucyaku
JIOJKHBI OBITH MPOHYMEPOBAHBI IMOCJIEI0OBATETHHO
B COOTBETCTBUU C MOPSAIKOM, B KOTOPOM OHHU BIIEP-
BbI€ YIIOMUHAIOTCS B TEKCTE — PHUC. 1, PUC. 2 U T. [I.
[Moamucu pa3MeIIalTcs B TEKCTE O] PUCYHKAMMU.
B mopmucax k MukpodoTorpaduaM ykKasbIBaeTCs
CTEIeHb YBEeJIMYEHU U CII0CO0 OKPACKHU.

7. B TEKCTe CTaThU UCIIOJIB3YIOTCS CIIEAYIOIINE 3a-
TOJIOBKU: BBeJIEHUE, IIeJIb FCCJIEOBAHNSA, MaTepHa-
JIB U METOJIBI, PE3YJIBTATHI U 00CYK/IeH1e, 3aKII0Ue-
HUeE, CIIUCOK JIUTEPATYPHI.

8. Hcnonb3yoTes TOJBKO CTaHAAPTHBIE OOIIe-
MpUHATHIE coKpameHus (abbpesuarypsel). He mpu-
MEHSIOTCS COKpAIlleHUsI B Ha3BaHUU cTaThu. I10J-
HBIU TEPMUH, BMECTO KOTOPOT'O BBOAUTCS COKpaIIe-
HUe, JI0JKEH IIPEIIeCTBOBATh IIEPBOMY HCIOJIB30-
BAHUIO TOTO COKPAIIEHUS B TEKCTE.

9. O06s13aTeIPHO HAJIMYUE CIIFICKA JIUTEPATYPBL.
Bubnnorpaduueckue cChIKH B TeKCTe CTAThU Jia-
I0TCsA apabckuMu mudpaMu B KBAJPaTHBIX CKOO-
KaX, B IIOJTHOM COOTBETCTBUU C HyMepaIlueH crmcka
suTeparypsl. CCBUIKU B TEKCTE CTAThU JOJIKHBI /1a-
BaThCs MOCJIEIOBATEIBLHO IO Bo3pacTanuio: [1]...[2]...
[3]... u T.;1. PazBepHyTOE OMMMCcaHUe UCTOYHUKA B CITH-
cKe yiuTepaTypsl npegoctapisaiTes no 'OCT 7.0.5-
2008. Crucok JUTepaTyphl AOJKEH COJlepKaTh IIy-
OImKaIUy 3a MoCJIeHUE 5 JIeT. B cmucke sutepary-
pbI Bce MHPOPMAIIMOHHBIE UCTOYHUKHU TT€PETNCIIA-
IOTCS B IOPSIZIKE X IUTHPOBAHUS.
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10. Pegaxmus JSMS Gepet Ha cebs mpuCcBOeHUE
KaXk/Iol mybsnKyeMo# crathbe HoMepa Y/IK u ocy-
IIECTBJIEHUE TIOJTHOTO IIepeBO/ia CTAThU HA aHIVIMH-
CKUU A3BIK.

11. CTaThH, HE COOTBETCTBYIOIIHE YKA3aHHBIM pe-
JlakIend TpebOBaHUAM, K OITyOJIMKOBAHUIO HE TIPU-
HUMAIOTCA.

IMOPAJOK PEITEH3MTPOBAHUA
PYKOIIUCEN, IPUHUMAEMBIX
JJIA ITYBJINKAIINN

1. Pykomnmcu craTeil, HIOCTYIIUBIINX B PEJAKIIHIO,
HAIPABJISAIOTCA JUJISI PENEH3UPOBAHUSA WIEHAM pe-
JIAKIIOHHOTO COBETA C IEJIBI0 UX DKCIIEPTHOMU OIleH-
KU Ha IpeaMeT COOTBeTCTBHUsA TpeboBaHuAM JSMS
u BrIcmieii arTecTallMOHHOM KoMuccuU Ipu MuHU-
crepcTBe oOpasoBaHus u HayKu PO.

PerieH3eHTBI YBEIOMJIAIOTCA O TOM, YTO B LIEJISX
obecrieueHNsT aBTOPCKUX U APYTUX HEHMMYIIECTBEH-
HBIX IIPaB IIPUCJIAHHbIE PYKOIIUCH He MOJIJIEKAT pas-
IAINEHUI0, KOTMPOBAHUI, PACIIPOCTPpAaHEHUIO. Pe-
[IEH3UPOBAHUE IIPOBOJIUTCS AHOHUMHO.

ITpu oTKa3e B HATIpAaBJIEHNHU Ha PelleH3UPOBAHLE
MIpeJICTaBJIEHHON aBTOPOM PYKOITHCH PEJIaKIvs Ha-
IIpaBJIsieT aBTOPY MOTUBUPOBAHHBIN OTBET B DJIEK-
TPOHHOM BHJIE.

Pepaknus »KypHasia 10 MHCHMEHHOMY 3aIlpOCy
HAIpaBJIsIeT aBTOPAM PEIEH3UN HA IOCTYIIHBIINE
MaTepHuasibl B 3JIEKTPOHHOM BHJIe. ABTOPBI 00sI3aHbI
Y4ecTh 3aMeYaHUs PENEH3EHTOB 1 BHECTH B CTaThIO
COOTBETCTBYIOIIHE UCIIPABJIEHUS MU IIPEJIOCTABUTH
MOTHUBHUPOBAHHBIN OTBET O HECOIVIACUHU C 3aMeYaHU-
sIMU pEelleH3€eHTa.

PemakmuoHHas KoOJIJIETHs MPUHUMAET PelleHue
0 BO3MOXKHOCTH IYyOJIMKAIIUY CTAaThU UJIM OTKJIOHS-
€T ee IO pe3yJIbTaTaM PelleH3UPOBAHHUA.

Penensun XpaHATCs B peIaKIINU JKypHAJIA B Te-
YyeHUe 5 JIET C MOMEHTa Iy OInKaiu.

2. Pepaknipiell He IOMyCKAIOTCA K Iy OJIMKAT[AH:

— CTaThU, TEMATHKA KOTOPBIX HE COOTBETCTBYET
HAayYHOMY HAIIpaBJIEHHUIO Ky PHAJIa;

— CTaThH, aBTOPHI KOTOPBIX OTKA3BIBAIOTCS OT
TEXHUYECKOH JJOpaOOTKH CTaTew;

— CTaThbU, aBTOPBI KOTOPHIX HE BHECITIU KOHCTPYK-
TUBHbIE 3aMEUaHUs PEIEeH3eHTa B TEKCT CTaTbU
U He IPEeJI0CTaBUIIN MOTHBHUPOBAHHBIN OTBET O HECO-
[JIACUU C 3aMEYAHUSIMHU PEIleH3eHTA.

B ciryyae OTKJIOHEHU S CTaThH PEJAKIINA HATIPpaB-
JISIET aBTOPY MOTHBHPOBAHHBIH OTKa3. Pemakius
JSMS He XpaHUT PyKOIIHUCU, HE MPUHATHIE K IeYa-
TH. PyKkonucu, mpuHATHIE K ITyOINKany, He BO3Bpa-
IAI0TCA.
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