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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
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Avwnuu (Mranus, Mozena)

IIxypynuil B.A., i-p MeJ. HayK, npod., akazgeMuk PAH, HayqHBIN pyKO-
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Kpacubiii op., 52. Ten./daxe: +7 (383) 229-10-82.

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



3.1. KIMHUYECKASI MEOULIMHA

Abpamosuu C.I'., i-p Mefi. HayK, pod., 3aB. Ka-
denpoii pusnorepanvy v Kypoprosioruy, IpyT-
CKasi roCy/IapCTBEHHASA MEJUIIMHCKASA aKaIeMUs
MOCT/AUIUIOMHOTO 00pasoBanusi — dpuman Poc-
CHICKOM MEJTUITTHCKOM aKa/IeMUH HEIIPEPHIBHO-
ro rpoceccroHaibHOro 06pazoBans (IPKyTCK)
bummep H., 1-p MeUIUHEL, IPod. AenapTa-
MeHTa ICUXUATPHUH U ICUXOTEPAIINY, Y HUBED-
curtet 3emMmerbBelica (Benrpus, Bymamemr)

Escmponos A.H., i-p MeJl. HayK, npod., 3aB.
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BOCHOHUPCK)

Kapbvuuesa H.B., 1-p MeJi. HayK, npod., 3aB.
xadenpoit nHGEKIIMOHHBIX 60Ie3HEH ¢ KypcoM
JIIO, AntalicKuii rocyapCTBEHHBIN Me/TUIIH-
ckuii yausepceureT (BapHaysr)

Kosanenxo A.B., i-p MeJi. HayK, Ipo@., 3aB. Ka-
(enpoit HEBpOIOTHH, HEUPOXUPYPTHH, MEAH-
IIMHCKOU TeHETUKH U MEIMIIMHCKOH peabuin-
Taruu, KeMepoBCKU rocyiapcTBeHHBIN MeZIy-
nuHCckui yHusepeuret (Kemeposo)

Kynewos B.M., i-p MmeJ1. HayK, npod. kadenppl
aKyIIepcTBa U ruHeKkosoruu, HoBocubupekuit
TOCYyZIapCTBEHHBIA MEUIIUHCKUAN YHUBEPCUTET
(HoBocubupck)

Kypywuna O.B., i-p MeJi. HayK, 1pod., 3aBe-
nytouuii kadenpoii HeBposioruu, Bosrorpasi-
CKUM TOCY/IAPCTBEHHBIN MEUITUTHCKIH YHUBEP-
curet (Bosrorpay)

Moauanosa E.E., i-p MeJl. HayK, IOLEHT Kade-
JIpbI GaKyJIbTETCKOU U IOJTMKINHUIECKOH Te-
panuu, AMypcKas rocyZjapcTBeHHas MeAUIIUH-
ckas akagemus (biarosereHck)

Momom A.IL., n-p Mez. HayK, npod. kadeaps
CEeCTPUHCKOTO JieJia, AJITaliCKHiA TOCy/IapCTBEH-
HBII MeIMIIMHCKMH yHUBepcuTeT (BapHayo)

Mopovik A.B., 1-p Men. HayK, mpod., 3aB. Ka-
denpoit prusmaTpuu, MyJILMOHOJIOTHN U UH-
dexnnoHHbIX 6ose3HeN, OMCKHUI TOCyAap-
CTBEHHBIH MeANIIMHCKUY yHUBepcUTeT (OMCK)
Huawvcon I1., ni-p MeUIHEL, Ipod. AenapTra-
MeHTa KJIMHIHYECKUX HayK, JIYH/ICKU yHUBED-
curert (IIBenus, JIynn)

Oxnonkos B.A., n-p MeJi. HayK, Ipod., PEKTop,
DesiepasibHBIA HAYYHO-KJIUHUYECKUM LIEHTP
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Cawmoiinosa FO.I'., i-p MeJ. HayK, Ipod., pyKo-
BojuTesNb 1leHTpa KIMHUYECKUX HCCIIe/[0Ba-
HUH, 3aB. kKadeIpoH euaTpuu ¢ KypcoM dH-
JIOKPHHOJIOTHH, Ipod. Kadeapo! daxynabTeT-
CKOM Tepanuu ¢ KypcoM KJIMHHYeCKor papma-
kostoruu, CHOMPCKU rocy1apcTBEeHHbIH Me/iu-
nuHckuil yausepeuret (Tomcek)

PEJAKITMOHHAA KOJIVJIETUA

Censmuuyxas B.I'., n-p 6101, HayK, Ipod., I1aB-
HBII HAYYHBIH COTPY/HUK J1aG0PAaTOPUH SH/I0-
kpuHosioruu, OeziepaybHbII UCCIIEA0BATEb-
CKHH IeHTp PyHAaMEHTATbHOHN U TPAHCIIAIN-
onHOU MenuuHb! (HoBOCHOMPCK)

Cenviesguu O.A., i-p Mefi. HayK, Ipod., 3aB. Ka-
denpoii neguaTpuy, HEOHATOJIOTHH U [IEPUHA-
TOJIOTHH C KypCOM HEOTJIOXKHOH MEeAWIIMHBI,
J1aIbHEBOCTOYHBIN TOCY/IapCTBEHHBIM MeIu-
IIUHCKUU yHUBepcuTeT (XabapoBck)

Cmazuna H.B., 1-p MeJ. HayK, 1pod., 3aB. Ka-
(enpoii HeBpOIOrUY U HEHPOXUPYPTHHU C Kyp-
com JIT1IO, AstalicKuil rocy/JapCTBEHHBIN Me-
JMUIUHCKUN yHUBepcuteT (BapHayJt)

Tpogumenxo HU.H., n-p MeJ. HAyK, JIOIEHT,
3aB. KadeIpoil KIMHUYECKOH aJIJIEPTOJIOTUN
U IIyJIbMOHOJIOTUH, VIPKyTCKast TOCyZapCTBEH-
Hast MEZMIIUHCKAS AKaZIEMUSI TOCIIETUTLIOMHO-
ro obpasoBaHnust — Gunan Poccuiickoi meu-
IIMHCKOU aKa/IeMUU HEIIPEPBIBHOTO Ipodeccu-
OHaJIbHOTO 06pasoBanust (MPKyTCK)

®edopos U.A., i-p MeJi. HayK, IOIIEHT, 3aB. Kade-
nipou pakysprerckoi nexparpun um. H.C. Tropu-
HOH, KO>KHO-YPasIbCKUi rocyIapCTBEHHbIA Me/IH-
IIUHCKUH yHUBepcuTeT (Yesrs10uHCK)

Quauniox O.B., 1-p MeJl. HayK, Ipod., 3aB. Ka-
denpoit prusnaTpuu u nmysmpmonosoruu, Cu-
OUPCKUU TrOCylapCTBEHHBIH MeJUI[UHCKUI
yuausepcureT (Tomck)

Xapouxosa C.A., 1-p Mezl. HayK, npod., 3aB.
kxadenpoil epMaTOBEHEPOJIOTHH U KOCMETO-
sorun, CHOUPCKUI rocy/1lapCTBEHHbIN Meu-
nuHcKkud yauBepeureT (Tomck)

Xoxnosa 3.A., 1-p Meq. HayK, mpod., 3aB. kade-
Jipoii nHMEKIMOHHBIX 60s1e3Hel, HOBOKy3HeKuii
TOCY/JapCTBEHHBII MHCTUTYT YCOBEPIIIEHCTBOBA-
HuA Bpauel — prman TBOY JIT10 «Poccuiickas
MEIMIIMHCKAs aKa/IeMUsl HeIPEPHIBHOTO IIPO-
eccronampHOrO 06pazoBanus» (HOBOKy3HEIK)

Xpsanun A.A., 1-p Mez. Hayk, npod. kadeaps
JlepMaToJIOTUH U KocMeTostoruu, Hosocubup-
CKUH rocy/1apCTBEHHBIN METUIIUTHCKUN YHUBED-
cuter (HoBocubupck)

I[xait B.B., n-p Men. HayK, npod., 3aB. Ka-
enpoil mepuHATONOTUH, AKYIIEPCTBA U TH-
Hekosioruu, KpacHOSAPCKUI rocyfAapcTBeH-
HBIH MEJMIUHCKUN YHUBEPCUTET UM. IIPOd.
B.®. Boitno-fcenenxoro (KpacHosipck)

Illanownux H.H., 1-p MeJ,. HayK, Ipod., 3aB.
kacde/[poii pore/IeBTUKY BHYTPEHHUX 60J1e3-
Hel, FOxHO-YpasibeKuil TocyAapCcTBEHHBIH Me-
JMUIUHCKUY yHUBepcuTeT (YestsiOuHCK)

Axonmos JI.A., -p Mep. HayK, 1pod. kadenpol
apmakosioruu, KIMHUYIECKOH (papMaKoIoruu
1 JIOKa3aTesIbHON MeuuHbI, HoBocHOUpCKUit
rOCyZJapCTBEHHBIN MEIUITMHCKUH YHHBEPCHUTET
(HoBocubupck)
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Ansbves @.B., 1-p Me1. HayK, npod., 3aB. kade-
JIpoii cyneOHON MeuIyHbI, KpacHOsApCKui ro-
Cy/IapCTBEHHBIN METUIIMHCKUN YHIUBEPCUTET UM.
pod. B.®. Boitno-fcenerixoro (KpacHosipck)

Kasaukos E.JI., i-p MeJ. HayK, Ipod., 3aB. Ka-
(enpoii maromornyecKkuil aHATOMHUH U CyAes-
HOU MenunuHbl UM. npod. B.JI. KoBaneHnko,
HOxHO-YpasbCKUi rocyiapCTBEHHBIN Meu-
uHCKu yHuBepeuret (YeasiOnHCK)

Jlozeunos C.B., 1-p MeJl. HayK, 1pod., 3aB. Ka-
dbeapoii rucTosIoruu, SMOPHUOJIOTHH U IIUTOJIO-
ruu, CHOUPCKUI TOCy/1apCTBEHHBIA MEIHIIH-
ckuil yausepcureT (Tomck)

Haodees A.I1., i-p vief1. HayK, pod., 3aB. Kade-
JIpO¥ ITaToJI0rn4ecKuii anatomun, HoBocubup-
CKUH rocy/1apCTBEHHBIN METUIITHCKUN YHUBED-
curet (HoBocubupcek)

ITempex M., i-p MeUIMHBI, IPOd., PyKOBOJIH-
TeJIb lelapTaMeHTa aToJIOTHIecKoH (hru3noso-
v Yausepcurera [Tonarkoro (Yexvist, OsoMoy1r)

Casuenxo C.B., 1-p MeJl. HayK, npod. kade-
Zipbl cynebHo MenunuHbl, HoBocMOUpCKUit
TOCY/IapPCTBEHHBIN MeIUIIMHCKUN YHUBEPCH-
tet (HoBocu6upCK)

Casonosa E.H., 1-p Me7. HayK, Ipod., 3aB. Ka-
dbeapoit HOpMaTIBPHON U ATOJIOTUYECKOH bu-
3MOJIOTHH, IIPOPEKTOP IO HAay4yHOH pabote,
JlaIbHEBOCTOYHBIH IOCYyAapCTBEHHBIA Meu-
IIUHCKUU yHUBepcuTeT (XabapoBck)

Illesena A.H., n-p Mef1. HayK, Ipod., 3aMeCTU-
TeJIb AUPEKTOPA [0 HAy4yHOU paboTte, THCTUTYT
XUMUYeCKO! Guosoruu 1 HyHAaMeHTaTbHOM
meaunuabl CO PAH (HoBocrbupek)

3.4. PAPMALEEBTUYECKUE HAYKN

Benoycos M.B., n-p dapm. HayK, TOIEHT, 3aB.
kadenpoil papmaleBTUUECKOTO aHAIU3a,
CubHupPCKUi TOCY/IapCTBEHHBIA MeTUIIUHCKUN
yuausepcureT (Tomck)

2Kapuxos A.FO., i-p GHOJI. HAyK, JIOIIEHT, 3aB. Ka-
denpoii papmakosoruu um. npod. B.M. Bpro-
XaHOBa, [IPOPEKTOP 10 HAyYHOI paboTe U UH-
HOBAIUAM, AJITAWCKAN TOCYAApCTBEHHBIN Me-
JMIUHCKAUH yHUBepcuTeT (BapHayon)
Kapaxynosa E.B., n-p dapm. Hayk, npod. Ka-
benpsl yrpapieHus U 9KOHOMUKH (papmanuu,
CubupCKUil TOCY/IapCTBEHHBIM MeUIIUHCKUN
yausepcuret (Tomck)

Jlaspenmvwesa JI.1., n-p dapM. HayK, JOIEHT,
3aB. Kaderpoii yIpaBieHus K 9KOHOMUKHU dap-
MaIMH, iekaH papMalieBTHIecKoro (akysbTe-
Ta, fIpoc/iaBcKuii rocy/JapCTBEHHBIN MeUIIH-
ckuil yauBepcureT (Spocsasib)

Madonos I1.I'., i-p mMef. HayK, npod., 3aB. Ka-
enpoii bapmakosroruu, KIMHIIECKOU hapma-
KOJIOTHH U JOKa3aTeJIbHON MeJuuHbI, HoBo-
CHUOUPCKUH TOCY/IapCTBEHHBIH MEIUITUHCKUI
yuusepcuret (HoBocH6HpPCK)

Domumnvix C.I'., i-p MeJl. HayK, JOLIEHT, 3aB.
kade/1poii hapMakoIOTHH, KIHHHYECKOH dap-
Makosioruu, OMCKUH ToCy/1IapCTBEHHBIN Me/IH-
IuHCKUU yHUBepcuTeT (OMCK)

Illepmaesa K./., n-p dapm. HayK, ipod., 3aB.
kade/Ipoii OpraHu3aIuy U yrpasiieHus papma-
eBTHYecKoro sesa, lOxxuo-KazaxcraHckas me-
nunuHckasn akagemus ([IIsivkent, Kazaxceran)

Iloanucano B mevats 18.06.2024.

Jlata BBIXO/Ia B CBET 19.06.2024.

@opmar 60x84/8. Bymara Color Copy. l'apauTypa
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6upCK, yJI. 3aJ1eCCKOro, 4.

E-mail: sibmedizdat@mail.ru,

Ten.: (383) 225-24-29
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DaKTOPHI, BIUAIOINHAE HA KAYECTBO CHA Y MOKUJIBIX POCCUAH —
ropojackux :;kuresjen /laapHero Bocroka Poccuu. PoJib aakoroJis
Kak (paKTOpa PUCKa: KPOCC-CEKIITMOHHOE HCCIeJOBaHue

I'. pon dunrepryr- 2, H. Okamoto3, A. Apaku*, B.B. Ky3uenos’, C.B. Jlebenes®, J:x. JIuHT,
K.IO. Makapos®

1Bblcwas wKo1a KOMNAEKCHbIX HayK o uenosexe, Ynugepcumem I[yxyoul, [[yxkyba, AnoHus
2HayuoHaavMblil yeHmp eepuampuu u 2eponmono2uut, 06y, Anonus

3Ynusepcumem npegdexmypsut Cuea, Cuea, Anoxusn

4YHueepcumem cecmputcko2o deaa u meduyuHckux Hayk Oumot, Ouma, AnoHus

s@I'6OY BO «TuxookeaHckuil 2ocydapcmaenHblit meduyuHckuil ynusepcumem» Munadpasa Poccuu, Baadusocmoxk,
Poccus

S@I'6OY BO «Hosocubupckuii 2ocydapcmeeHHblil MeduyuHckuil yHusepcumem» Munsdpasa Poccuu, Hogocubupck,
Poccus

AHHOTAIINA

BBegenue. JoysgMOKUIOTO HaCETEHHUS B PoccUU OCTATOYHO BBICOKA — 14.2 % JIMIL B Bo3pacTe 65 JIeT U CTaplIle,
OJTHAKO MICCJIE/IOBAHMI T10 3TOM IPyIIIe HegocTaTrouHo. B Poccuu B HacTosiiee BpeMst HabII0[aeTCs BBIPAYKEHHAasI TEH/IEH-
[IUSI K COKPAIIEHUIO CPEIHEN MPOIOJIKUTEILHOCTH JKM3HU U YBEJIMYEHUE YPOBHs MOTPEOJIEHNS aJTKOTOJIsSI CO BCEMU COITYT-
CTBYIOIUMH TOCJIEICTBUSAMH JIJISI 37I0POBbsi. FI3BECTHO, UTO YIIOTpEBIEHNE aIKOTOJIS B IIOXKUIOM BO3PACTE CIIOCOOCTBYET
Pa3BUTHIO HAPYIIIEHUH CHA, KOTOPBIE SIBJISTIOTCS OHUM M3 KJIIOUEBBIX HHAMKATOPOB B OIEHKE KAYeCTBA KMU3HU MTOKHJTBIX
arofedt. Mexmy TeM B3aMMOCBA3b MEKY YIOTPeOIeHHEM aTKOTOJISI U KAYECTBOM CHA Y YKUBYIIIUX B TOPOJAX MOKHIIIBIX
POCCHSTHAX OCTAeTCsT MaJIOU3YUEeHHOH.

Il e 1 b. YcraHOBUTH (haKTOPBI, BIMSIONME HA KAYECTBO CHA Y Y IOKUJIBIX sKuTesel JlanpHero Boctoka PO, B acriekre
OTPEeBJIEHHUsT AJTKOTOJISL.

MaTepuasnb W METO/Z bl . BIaHHOM KPOCC-CEKITNOHHOM HCCJIEOBAHUN IIPUHSIN yUIacTHE 348 MOKHUIIBIX
skuTesied . BaaguBocToka. C MOMOIIBIO aHKETHPOBAHUS U IIPUMEHEHHS PA3IMYHBIX KA ObUIM OIeHEHBI UX COIUO/Ie-
MorpadHuUecKre U aHTPOITOMETPHUYECKHE TIOKA3ATEIH, COCTOSTHIE (GUB3UUIECKOTO U MICUXUIECKOTO KOMIIOHEHTOB 3/0POBbSI,
YpOBEHb MOTpebIEHUsT YUCTOTO ankorosis (HA), kauecTBO cHA. VICIMOIb30BAIKCh CIEAYIONHE HHCTPYMEHTHI: OIIPOCHUK
Short Form-8 Health Survey (SF-8) (ompezesnsnacy cymma 6ay710B 110 GU3HUECKOMY KOMIIOHEHTY 3710poBbsa (Physical
Component Score (PCS)) u ncuxuueckoMmy KOMIOHEHTY 3/10poBbsi (Mental Component Score (MCS)); repuaTpuyeckast
mikasa genpeccun — Geriatric Depression Scale (GDS); ITummcbypackuil onpocHuk kauecmea cHa (PSQI). YuacTHUKH
rccIIeioBaHusI OBLIN pas/iesIeHbl Ha IBE IPYIINHI B 3aBUCUMOCTH OT OIEHKH 110 ITUTTCOYpPrcKOMY OIPOCHUKY KauecTBa CHa
(<6 = 0, 26 = 1). Jlyis CTATUCTUYECKOHN OLIEHKHU W CPAaBHEHUS JJAHHBIX HCIIOJIb30BAIH {-TECT, TECT X> U JIOTUCTHYECKUN
PerpeccroHHbBIH aHATU3.

PesyabTartTsl . Y KEHIUH HAPYIIEHUs CHA aCCOIMMPOBAHBI C OOJIBIIEN MPOIOJIKUTELHOCTBIO [THEBHOTO CHA
(orHorenue mancos (OII) = 2.713; 95% moBepuresbHbll nHTEPBAJ (JIN): 1.136—6.480) ¥ IpUEeMOM CeIaTUBHBIX Mperna-
paros (OIII = 0.201; 95% JIN: 0.070—0.576); y my:kuuH — ¢ PCS (SF-8) (OIlI = 0.925; 95% AU: 0.891—0.960), mpueMom
cematuBHbIX mpenapatoB (OII = 0.327; 95% JU: 0.174—0.619), GOJblIel TPOJOJIKUTENIHHOCTHIO JTHEBHOTO CHA
(OI1I = 2.260; 95% AU: 1.214—4.205) u notpebaenuem YA (OIII = 1.030; 95% [IU: 1.007—1.054).

3akaueHHe . Ype3dMmepHoe NOTpebIeHIE ATKOTOJIS MOKET OBITH (DAKTOPOM, CHIIKAIOIIMM Ka4eCTBO CHA, BbI3bI-
BaIOIIMM COHJINBOCTD B JTHEBHOE BPEMS M YXY/IIIAMOIINM [IOKa3aTes I (GU3NIECKOT0 KOMIIOHEHTA 310poBbst (SF-8) y myk-
ypH. Y JKEHIUH MIPUEM CEeIaTUBHBIX IIPEapaToB acCOIMUPOBAH ¢ OOJIBINEH MPOJIOIKUTEILHOCTHIO JHEBHOTO CHA, UTO
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IIPUBO/IUT K YXYZIIEHUIO KAUeCTBA CHA. AKKYMYJINPOBaHUE TAHHBIX 110 IOTPEOIEHHIO AJIKOTOJISA CPEZH IOXKIJIBIX POCCUSIH
U pa3paboTKa peKOMEeHANN 110 YMEePEHHOMY YIIOTPeOIeHHIO aJIKOTOJIsI, OCHOBAHHBIX Ha KYJIBTYPHBIX OCOOEHHOCTSAX U
¢usnosIornuecKux HoOpMax, IPECTABIIAIOTCA BAXKHBIMHU HAIIPABIEHUAMHU OYAYIIIX UCCIe0BAaHUI.

Karoueente croea: ynorpebiieHre ajKoroJis, TOKUIIbIE JIIO/IU, 3/10pPOBbe, Poccrst, paccTpoicTBa CHa.
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Factors related to sleep quality among community-dwelling
Russian older people in the Far East. The role of alcohol as a risk
factor: a cross-sectional study

G. von Fingerhut*2, N. Okamoto3, A. Araki+, V.V. Kuznetsovs, S.V. Lebedev?, J. Ding,
K.Yu. Makarov®

'University of Tsukuba, Tsukuba, Japan

2National Center for Geriatrics and Gerontology, Obu, Japan
sUniversity of Shiga Prefecture, Shiga, Japan

40ita University of Nursing and Health Sciences, Oita, Japan
5Pacific State Medical University, Vladivostok, Russia
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ABSTRACT

Introduction. Russiahas a significant elderly population, with 14.2% aged 65 years or older, however, little
research has focused on this group. Russia has seen a rapid increase in low life expectancy, coupled with high alcohol con-
sumption and its associated health effects. Alcohol is known to promote sleep disorders among the elderly, and its relation-
ship with sleep disturbance is a significant factor in assessing the quality of life of the elderly. However, the specific rela-
tionships between pure alcohol (PA) consumption and sleep among Russian community-dwelling older people remain
unknown.

A i m . To clarify factors related to sleep quality of older Russian people in the Far East, focusing on PA consumption.
Materials and methods. In this cross-sectional study, 348 Russian community-dwelling older
people with their basic attributes, health status, self-reported drinking habits, Short-Form Health Survey-8 (SF-8), Geriat-
ric Depression Scale, and Pittsburgh Sleep Quality Index (PSQI) were analyzed. The participants were divided into two
groups (PSQI <6=0, >6=1) and compared using the t test, the ¥ test, and logistic regression analysis.

Results. Sleepdisordersin women were associated with longer daily nap time (odds ratio (OR) = 2.713; 95% con-
fidence interval (CI): 1.136—6.480) and sedative medicine intake (OR = 0.201; 95% CI: 0.070—0.576). In men, sleep disor-
ders were associated with the physical component summary (PCS) (OR = 0.925; 95% CI: 0.891-0.960), longer daily nap
time (OR = 2.260; 95% CI: 1.214—4.205), sedative medicine intake (OR = 0.327; 95% CI: 0.174—0.619), and PA intake
(OR =1.030; 95% CI:1.007—1.054).

Conclusion . Excessive PAconsumption can be a factor for decreased sleep quality, daytime sleepiness, and
decreased PCS score in men. In women, sedative medicine intake was associated with longer daily nap times, leading
to decreased sleep quality. Accumulation of data on PA intake of the Russian elderly population and the recommenda-
tion of appropriate moderate consumption based on regional and physiological criteria are important topics for future
studies.

Keywords: pure alcohol consumption, elderly, health, Russia, sleep disorder.
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BBEJIEHUE

B nacrosmiee Bpems 14.2 % Hacenenus Poccuii-
cxot Oesrepanuu (PO) — aT0 071U 65 JIET U cTapIie
[1]. BeeacrBre HUBKOM U 3BHAYUTEIBHO COKpAIA0-
eHCsl MPOOJIKUTETBHOCTH KU3HU B P®, 0cOOEHHO
B IepHof, 2010—2016 IT., JaHHBIE 00 3TOU TrpyIIe
poccusiH orpaHuYeHsl [2]. B To ke BpeMs B 2010 T.
P® 3aHsIa 3-€ MECTO B MUPE 110 OTPEOIEHHIO aJTKO-
rona Ha ayury HaceseHws [2]. Eciam morpebiienme
yucroro ankoross (HA) Ha myiry HaceJleHUs B MUPe
3HAUMUTEJIBHO CHHU3WJIOCh ¢ 15.8 mo 11.7 a1 [2], TO
CMEpTHOCTB, CBSI3aHHAS C YIOTPebOJIEeHHEM aJIKO-
rOJIsl, TIO-TIPEKHEMY OCTAeTCA Ha JIOCTATOYHO BBICO-
KOM ypoBHe — 21.6 % [2]. I3BecTHO, 4TO ymoTpebe-
HHUE AJIKOTOJIA B IOKHJIOM BO3pacTe BBI3BIBAET, B
YaCTHOCTH, HApYIIEHUsA CHa [3], IHEBHYIO COHJIU-
BOCTb [4], CHHIPOM OOCTPYKTHBHOTO QITHOd BO CHE
[5], 4TO 0O0yC/JIOBJIMBAET YACTOE WCIIOJIH30BAHUE
CHOTBOPHBIX IpemnapaTtoB [6]. CelaTuBHbBIE Tpema-
parThl, ¢ OHOI CTOPOHBI, YJIYUIIAIOT KAYECTBO CHA, a
C JIpyrOd — He PEKOMEHJIOBAHBbI ISl TTOKHJIBIX
JIIOZIEN BCJIEZICTBHE TTOOOYHBIX A(PEPEKTOB, CBSA3aH-
HBIX C ITOBBIIIIEHHOW COHJIMBOCTBHIO, B TOM 4YHCJIE B
JIHEBHOE BpeMs [4]. 37ech Ba’XKHO OTMETUTDH, UTO
HapPYIIEHU CHA ABJIAIOTCA BaXKHBIM KOMIIOHEHTOM B
OIleHKEe KauecTBa ;KU3HH JIUII MOKUJIOTO BO3pacTa.
HecMoTpsi Ha IlepedyucIIeHHbIE BBIIIIE HU3BECTHBIE
(dakTpl, CBSI3H MEKIy KauecTBOM CHA U mOTpebJie-
HUEM aJIKOTOJISI CPeH MOKIIIBIX JIfofiel B PO ocra-
€TCsT MaJION3yYEeHHOU.

IIEJIb ICCJIEJIOBAHUSA

YcranoBuTh HaKTOPBI, BIAUAIONIME HA KAYECTBO
CHA y JINII TIOKUJIOTO BO3PAaCTa — F'OPOJCKUX KUTE-
snen JlampHero Bocroka P® B acriekTe ynotpebieHus
AJIKOTOJIA.

MATEPUAJIbI 1 METO/IbI

Jusaiin mccaexoBaHuA. Kpocc-CeKIMOHHOe
HUCCIe/IoOBaHUE IIOCPEACTBOM AaHKETHOTO OIIpoca
cpeu TOXKWIBIX JKUTesed r. BiagmBocTtoka. Bcee
YYaCTHUKU MCCIEOBAHUSA Jlajid cOorJlache Ha yd4a-
CTHE B HCCJIEI0OBAaHUM.

Bce yyacTHWKM 3anosHWIN 10-CTPAHUYHYIO
aHkery. B messax obecriedyeHUsT aHOHUMHOCTH KasK-
JIoMy OBLIT MPUCBOEH MAEHTU(DUKAITHOHHBIA HOMED.
CobOpaHHBIE B XO/ie OIpOca JaHHBbIE 3aTeM ObLIH
MIPOAHATU3UPOBAHBI.

Yuacrauku. Beero B nceienoBanue ObLI0 BKITIO-
4eHo 348 ueJ. B Bo3pacTe 60 Jiet u crapie. Mcenemo-
BaHUE IIPOBO/INJIOCH B KOHTAKTE C IIPE/ICTaBUTEIISIMU
opraHu3ani  37paBOOXpaHeHUs BiraauBOCTOKA,
paboTamIKX C MOKUJIBIMU JIFOJIBMH, a TaKKe IPH

INTRODUCTION

Currently, 14.2% of the Russian population are
aged 65 years or older [1]. Owing to their low life
expectancy and, moreover, rapidly increasing
decline in life expectancy between 2010 and 2016
[2], little is known about the Russian elderly. At the
same time, in 2010, Russia ranked third globally in
terms of per capita alcohol consumption [2]. Whilst
alcohol consumption dramatically decreased from
15.8 to 11.7 1 of pure alcohol (PA) per capita in the
period from 2010 to 2016 [2], the proportion of
deaths attributable to alcohol is still very high —
21.6% [2]. Particularly among the elderly, alcohol is
known to promote sleep disorders [3], daytime
sleepiness [4], and obstructive sleep apnea syn-
drome [5], and is often used as a sleep self-medica-
tion among this group [6]. On the other hand, seda-
tive medicine is often used to improve sleep quality;
however, its use is not recommended for the elderly
given its carryover effects of increased daytime
sleepiness and sleeping [4]. Nevertheless, sleep dis-
turbance is one of the factors considered in assess-
ing the quality of life of the elderly. Despite the
aforementioned facts, the relationships between PA
intake and sleep among Russian community-dwell-
ing older people remain unknown.

AIM OF THE RESEARCH

To clarify factors related to sleep quality of older
Russian people in the Far East, focusing on PA con-
sumption.

MATERIALS AND METHODS

Study design. This was a cross-sectional study
in which questionnaire survey (back translated) data
were collected from Russian community-dwelling
older people living in the city of Vladivostok. Consent
to participate in the study was obtained from all the
participants, and they completed a ten-page ques-
tionnaire. To maintain their anonymity, an ID num-
ber was assigned for each participant, and then, the
obtained data were analyzed.

Participants. In total, 348 Russian community-
dwelling people aged 60 years or older were recruited
for the study. Representatives of a health support
organization for the elderly living in the city of Vladi-
vostok were contacted, and a joint research study
with Pacific State Medical University was conducted.
The response rate was 100%. Individuals with ability
to self-reportedly answer the questionnaire and
without any self-reported, family-reported, or medi-
cal history of alcohol dependence were included in
the study. Individuals with stated daily PA intake
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VYaCTUHM COTPYAHUKOB THXOOKEaHCKOTO Trocyaap-
CTBEHHOT'O MeIUIIMHCKOro yHuBepcureTa (BiaguBo-
cTOK). JloJiss y4YaCTHUKOB, 3amOJHUBIIHX AHKETY,
coctaBmiIa 100 %. B mccnenoBaHue BKIIOUATH JIHII,
CIIOCOOHBIX CAMOCTOSATEIFHO 3AII0JIHUTh AHKETY U He
MMEBIINX aJIKOTOJILHOM 3aBUCHMOCTH IO HX €O0-
CTBEHHOMY YTBEPIKIEHHUIO, IT0 MHEHHIO WIEHOB CEMbH
WM HAa OCHOBaHUU 00IIero anamuesa. Jluia, morpe-
OJISTIOIIME B JIEHD aJIKOT0J1s1 60s1ee 8 T/Kr Macehl Tea,
YTO MPEBBIIIAET TOPOT AJIKOTOJIbHOM MHTOKCHKAIUN
[7], He BKJIIOUAJIMCH B UCCIEOBAHHUE.

HNHucTpymMeHTapuii omeHKu. lccienoBaHue
MMPOBOIMJIOCH B TIEPHOJT C 4 IO 29 MapTa 2019 T.
OTBeThl Ha BOIIPOCHI AHKETHI IO3BOJIMIN OLIEHUTH
TUMIAYHbIE aTPUOYTHI TOBCEAHEBHOM YKU3HU, OOIIIHE
cornuoieMorpaduUecKue M aHTPOIIOMETPUUYECKHE
[MoKa3aTesin: I10JI, BO3PACT, CEMEHHOE TOJIOKEHHE,
VCJIOBUSI TPOKHUBAHWS, IPHEM JIEKAPCTB, IPHEM
celaTUBHBIX MIPENapaToB, 00pa3oBaHUe, exKeMecsd-
HBIU IOXOJI, 3aHATOCTb, KYpeHHe, pocT u Bec. Jliist
OIIeHKH KauecTBa *KU3HU UCIIO0JIb30BAJICSA OIIPOCHUK
Short Form-8 Health Survey (SF-8): onpezaensiach
cymMa 6asiioB M0 (U3MUYECKOMY KOMIIOHEHTY 3710-
poBbs (Physical Component Score (PCS)) u ncuxu-
YecKOMY KOMIIOHEHTY 3710poBbs (Mental Component
Score (MCS)). /I OLIeHKH BBIPAYKEHHOCTH JIeIpec-
CUU WUCIOJIb30BajJIach TrepUaTpUyecKas IIKaja
nenpeccun — Geriatric Depression Scale (GDS). Jlyist
OIIEHKH TMPOJOJIKUTEILHOCTH JTHEBHOTO CHA |
YacTOThI TIOCEIEHUsT TyajeTa B TeueHHe HOYH
HCIIOJIb30BaJICS [IUTTCOYPTCKUIT ONPOCHUK Kade-
CTBa CHA. YUYACTHHKHU HCCIENOBAHHSA OTBEUAIHd Ha
BOIIPOCHI O €KETHEBHOM IOTPEOJIEHUH CIIEAYIOIIIX
aJIKOTOJIBHBIX HAIIUTKOB: IIMBO, CAMOTOH, BHHO,
BUCKH, IIOPTBENH, BOKa, OpeHnu u Ap. Ha ocHOBe
STHUX JIAHHBIX PACCUMTHIBAIN KOJHUYECTBO YA
(B rpaMMax), cojieprKaIlerocss B KasKJIOM HAIUTKeE,
HCITOJIB3YS CIIEAYIONIYIO (hopMyIIy:

Yucrbii akorob (1) = CmuptHoe (M) X
x Copeprkanue aiakoroyis (%) / 100 x 0.8,

r7ie 0.8 — y/IeJIbHBIN Bec 3TaHosia (I/Mr).

CoJlepkaHre YHCTOTO AJIKOTOJIA MPUHUMAJIOCH
CJIETIOIIUM: TIUBO — 5 %, cCaMOTOH — 50 %, BUHO —
12.5 %, BUCKU — 43 %, IOPTBEUH — 20 %, BOJIKA —
40 %, 6penau — 40 % [8].

KosnuecTBeHHBbIE TIIepeMEeHHbIE. YUacT-
HUKH uccaenoBanus (n = 348) ObLIN pasjieieHbl Ha
2 TpyNnbl B 3aBUCHMOCTH OT WHEKCA OIEHKH II0
ITuTTcOYprcKOMy OMPOCHUKY KauecTBa cHa (<6 = 0,
>6 = 1). [ToporoBoe 3HaUeHHEe OBLIO BHIOPAHO HA
OCHOBE paHee IIPOBEIEHHBIX UCCIe0BaHuH [9].

Cratucruueckue MeToAbl. IIpuMmeHsanu
U-tect MaHHa — YUTHU, t-TECT, TECT ¥* U JTOTUCTUYE-

higher than 8 g/kg, indicative of alcohol poisoning
[71, were excluded.

Settings. This study was conducted between
March 4, 2019 and March 29, 2019. Standard attri-
butes of daily life content were measured through
questions about age, gender, family situation, living
conditions, current medical treatment, sedative
medicine intake, academic background, monthly
income, employment status, smoking status, height,
and weight. The Short Form 8 Health Survey (SF-8)
was used for measuring subjective health and assess-
ing health-related quality of life, showing the Physi-
cal Component Summary (PCS) and Mental Compo-
nent Summary (MCS) scores. Furthermore, the
Geriatric Depression Scale (GDS) was used to mea-
sure the depression level. The Pittsburgh Sleep
Quality Index (PSQI) and extra questions regarding
daily nap time in minutes and frequency of night-
time bathroom visits were used for measuring sleep
quality.

Regarding alcohol consumpion, participants
stated the amount of daily alcohol consumpion from
the following options: beer, hooch (alcoholic distilled
beverage), wine, whisky, port, vodka, brandy, and
other. Through these data, the amount of pure PA in
grams (g) was calculated using the formula

Pure alcohol (g) = Alcohol (ml) x
x Alcohol content (%) / 100 x 0.8,

where 0.8 — specific gravity of ethanol (g/mg).

The alcohol content of each type of drink was
defined as follows: beer 5%, hooch 50%, wine 12.5%,
whisky 43%, port 20%, vodka 40%, brandy 40% [8].

Quantitative variables. The participants
(n = 348) were divided in two groups based on their
PSQI score (PSQI < 6 = 0, = 6 = 1). The cut-off score
was selected on the basis of previous studies [9].

Statistical methods. The Mann-Whitney
U test, the Student’s t test, the x> test, and logistic
regression analysis were conducted using the Sta-
tistical Package for Social Sciences (SPSS), ver-
sion 24. The Shapiro-Wilks test was used to exam-
ine normality. The two-samples t test (unpaired)
was used for those with normality, and the Mann-
Whitney U test, for those without normality. The x>
test was used for categorical variables. Probability
values less than .05 were considered significant.
Backward elimination (likelihood ratio) was used in
the logistic regression analysis for all the significant
variables.

The following were selected as independent vari-
ables: age, gender, body mass index (BMI), PCS
(SF-8), MCS (SF-8), GDS, current disease(s) under
treatment, bathroom visits per night, daily nap time,

10
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CKUU perpecCUOHHBIN aHaIN3, a TaKXKe MaKeT IIpOo-
rpamm SPSS Statistics 24. JIJ11 TpoBEPKU HOPMaJTh-
HOCTH pacupe/ieJIeHUsl JaHHBIX IPUMEHSIIH TeCT
[Manmpo — Ywuska. /{yis mokasaTesiei, COOTBETCTBY-
OIMUX HOPMAaJbHOCTH, HCIIOJB30BAJICA  (-TECT
(menapusiii), a U-tect ManHa — YUTHU — /1A TTOKa-
3aresieid, He COOTBETCTBYIOIUX HOPMAJIBHOCTH. Jlj1s1
KaTeropHaIbHbBIX IIEPEMEHHBIX HCII0JIH30BAJICSA TECT
¥2. 3HaueHUe BEPOATHOCTU MeHee .05 paccMaTpuBa-
JIOCh KaK 3HaUunMoe. MeTos 00paTHOTO UCKTIOUEHUS
(oTHOIIEHME TTO100US) OB UCIIOJIB30BAH MIPU IIPO-
BeJIEHUHU JIOTUCTUYECKOTO PETPECCUOHHOTO aHAJIN3a
JUISI BCEX 3HAUHMMBIX IIEPEMEHHBIX.

HeszaBucumbIMEu TIEpEMEHHBIMH OBLIM: BO3PACT,
o1, uaAeke Macesl tesa (MMT), PCS (SF-8), MCS
(SF-8), GDS, Ttekymue 3aboseBaHUs, MO IIOBOIY
KOTOPBIX PECIIOHJIEHT ITPOXOUT JIEUeHUe, KOJTnJe-
CTBO TIOCEIIIEHUH TyasieTa B TeueHHne HOUH, IPOJI0I-
JKUTEJIBHOCTh JTHEBHOTO CHA, TPHEM CeIaTUBHBIX
IpernapaToB, HAUIMYHE CyNpyTa/ CyNpyTH, HAJTAIHE
pebeHka/meTeli, MpoOKUBaHUE B OJJUHOYECTBE, CBe-
JleHust 00 00pa30BaHUU, €3KEMECIUHBIN JOX0/T, 3aHM-
TOCTb, YIIOTPEOJIEHUE AJIKOTOJISA, KypEHHUE.

dtuka. Vccinenoanue 6610 000peHO DTHYE-
CKMM KOMHUTeTOM YHuUBepcutera LlykyOnl, fmonus
(N1307).

PE3YJ/IBTATBI

ITocste TpPUMEHEHHUsI KPUTEPUEB WCKIIOUEHUS
YHCJIO YYACTHUKOB COCTABWIO 343 (kKoaddumueHT
yuactuss — 98.6 %): 102 MyxkuuHbl (29.7 %) u
241 okeHimuHa (70.3 %); cpemHW BO3pacT —
71.6 + 6.8 (60—93) roga, UMT — 27.3 + 5.3 (16.7—
65.7), GDS — 4.7 + 2.9 (1—10) ¥ IPOJOJIKUTEIHLHOCTD
obpazoBaHus 13.1 + 2.0 roja.

N3 343 pecioHIeHTOB 146 (42.6 %) yKa3aiu Ha
OTCYTCTBHUE HaApyIIeHUU cHa, 197 (57.4 %) pecroH-
JIEHTOB COOOINMJIM O HAJWYUK TAKHUX HAPYIIEHUH.
CpeHsis MPOAOJIKUTEIFHOCTD JHEBHOTO CHA COCTA-
Bwia 60 + 39.4 (10-180) muH. [Ipunumanu cema-
TUBHBIE TpemnapaTthl 140 (40.8 %) pecroHAEHTOB,
octasbHbIE 203 (59.2 %) pecnioHieHTa — HeT. Mmen
cympyra/cynpyry 214 (62.4 %) pecrnoHIEHTOB, 129
(37.6%) He mMenu. Y 100 (29.1 %) pecIOH/IEHTOB
JIMarHOCTUPOBAH CHUHAPOM OOCTPYKTUBHOTO AITHO?
BO CHE, Y 243 (70.8 %) — HeT. BOJIBIITUHCTBO PeCIIOH-
nenToB (308; 89.8 %) Ha MOMEHT HCCAEAOBAHUS HE
Kypunu. B cpesiHeM exkeflHEBHOE KOJINMYECTBO YA,
KOTOpO€ YIOTPEeOJISIIN YYaCTHUKHU HCCIIeIOBAHUS,
cocTaBuIO 13.6 + 30.2 T (Tab1. 1).

3HAUUMBIMUA OKAa3aJIUCh CJIEAYIOIHE IOKa3a-
tenu: oy (p = .000), PCS (SF-8) (p = .002), cuH-
JIPOM OOCTPYKTHUBHOTO aITHO3 BO CHE (p = .042), mpo-
JIOJIKUTEJIBHOCTD JTHEBHOTO CHA (p = .000), IIpHEM

sedative medicine intake, spouse, child/children,
living alone, academic background, monthly income,
current employment status, drinking status, smok-
ing status.

Ethics statement. The Ethics Review Commit-
tee of the University of Tsukuba Faculty of Medicine
approved this study (N1307).

RESULTS

Participants. After the exclusion criteria were
applied, 343 participants were selected for the study.
The participation rate was 98.6%. The participants
comprised 102 men (29.7%) and 241 women (70.3%),
and their mean age was 71.6 + 6.8 (60—93) years;
BMI, 27.3 £ 5.3 (16.7-65.7); GDS, 4.7 + 2.9 (1—10),
and academic background, 13.1 + 2.0 years.

Outcome data. In general, 146 (42.6%) of the
Russian elderly of the city of Vladivostok indicated
no sleep disorder, whereas 197 (57.4%) had a sleep
disorder. The participants had a median daily nap
time of 60 + 39.4 (10—180) min. One hundred forty
participants (40.8%) had taken sedative medicine,
whereas 203 (59.2%) had not. Two hundred fourteen
participants (62.4%) had a spouse, whereas 129
(37.6%) did not. One hundred participants (29.1%)
had obstructive sleep apnea syndrome, and 243
(70.8%) did not have it. The majority of the partici-
pants (308; 89.8%) were currently not smoking. The
participants had a median PA use of 13.6 + 30.2 g
(Table 1).

The following items were considered significant:
gender (p = .000), PCS (p = .002), obstructive sleep
apnea syndrome (p =.042), daily nap time (p = .000),
sedative medicine intake (p = .008), spouse
(p = .013), and daily PA intake (p = .001).

Main results. The logistic regression analysis
and backward elimination results showed that sleep
disorder was significantly associated with PCS
(SF-8) (OR = 0.933; 95% CI: 0.904—0.963), obstruc-
tive sleep apnea syndrome (OR = 1.962; 95% CI:
1.133—-3.397), daily nap time (>60 min) (OR = 2.328;
95% CI: 1.409—-3.847), sedative medicine intake
(OR = 0.285; 95% CI: 0.165-0.492), and daily PA
intake (OR = 1.018; 95% CI: 1.008-1.027). After
adjustment for gender, in women, a sleep disorder
was associated with longer daily nap time
(OR = 2.713; 95% CI: 1.136—6.480) and higher seda-
tive medicine intake (OR = 0.201; 95% CI: 0.070—
0.576). In men, sleep disorder was associated with
PCS (OR = 0.925; 95% CI: 0.891-0.960), longer
daily nap time (OR = 2.260; 95%CI: 1.214—4.205),
higher sedative medicine intake (OR = 0.327; 95%
CI: 0.174—0.619), and higher PA intake (OR = 1.030;
95% CI:1.007-1.054) (Table 2).
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Ta6auna 1. XapakTepucTHKa y4aCTHUKOB HCCIeL0BaHUS
Table 1. Participants characteristics (n = 343)

Bcero yuactHUKOB Be3 HapymeHuii cHa C HapyumeHUsIMHU CHa

Iloka3aTesib Total Non-sleep disorder Sleep disorder p
(n=343) (PSQI<6),n=146 (PSQI=6),n=197
Bospacr (60-93), et / Age (60-93) 71.6 +6.8 71.2+6.3 72.0+7.1 .507f
[Ton / Gender
MY>XCKOH / male 102 60 42 .000**
>keHCKHH / female 241 86 155
UMT / BMI 273+5.3 27.0+39 27.6+6.1 .9541
PCS (SF-8) 35.3+8.8 37.2+86 33.8+8.7 .002*
MCS (SF-8) 46.6 +7.8 474 +7.4 459+8.0 .081*
GDS 4.7+29 48 +3.0 47+29 932t
l'uneptonus / Hypertonia
Jaa / yes 247 111 136 181
HeT / no 96 35 61

CepieuHO-COCyJUCThIe 3a60JIeBaHMUs
Cardiovascular diseases

zaa / yes 196 88 108 323
HeT / no 147 58 89

ATtepockJiiepo3s / Atherosclerosis
na / yes 112 48 64 1.000
HeT / no 231 98 133

PaccTpoiicTBa nuieBapeHust
Digestion disease

na / yes 82 36 46 .799
HET / no 261 110 151

Actma / Asthma
na/yes 13 3 10 167
HeT / no 330 143 187

XpoHHyecKast 06CTPYKTUBHAsI 60JI€3HB JIETKUX
Chronic obstructive pulmonary disease

aa / yes 21 6 15 255
HeT / no 322 140 182

Yposiorudeckas naToJIOTUs
Urological disorders

zaa / yes 65 21 44 .071
HeT / no 278 125 153

Bosie3nu nouek / Kidney diseases
na / yes 32 9 23 .093
HeT / no 311 137 174

HeBposiornueckue paccTpoHcTBa
Neurological disorders

na / yes 73 31 42 1.000
HeT / no 270 115 155

PeBmartusm / Rheumatism
na/yes 118 47 71 491
HeT / no 225 99 126

Karapakra / Cataract
na / yes 63 26 37 .888
HeT / no 280 120 160

Juabert / Diabetes
Ja / yes 53 23 30 1.000
HeT / no 290 123 167
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OkonvaHue Ta6s1. 1 / Ending of Table 1

Bcero yuacTHUKOB be3 HapymeHuii cHa C HapylleHUsIMH CHA

Iloka3saTesb Total Non-sleep disorder Sleep disorder )7
(n=343) (PSQI < 6),n =146 (PSQI =6),n =197

CUH/IPOM 0GCTPYKTHUBHOTO allHO3 BO CHE

Obstructive sleep apnea
na/yes 100 34 66 .042*
HeT / no 243 112 131

[Tocemenue Tyaseta HO4YbkO (pas)

Toilet visits per night (times)
=2 165 65 100 275
<2 178 81 97

[Iposo/KHUTENBHOCTD JHEBHOTO CHA (MUH)

Daily nap time (min)
>60 148 47 101 .000**
<60 195 99 96

[IpreM ceJlaTHBHBIX [IPENapaToB

Sedative medicine intake
na/yes 140 72 68 .008*
HeT / no 203 74 129

Hasnuuwue cynpyra/cynpyru | Spouse
na/yes 214 102 112 .013*
HeT / no 129 43 85

Hannuue pe6enka/geteii | Child/children
na /yes 289 126 163 A54
HeT / no 54 20 34

[IpoxkMBaHMeE B O/JUHOYECTBE

Living alone
na /yes 84 37 47 .800
HeT / no 259 109 150

[Ipoo/mxkuTeILHOCTD 06pa3oBaHus (iet) 13.1+2.0 13.2+2.0 13.0£2.0 271t

Academic background (years)

Pa6oTa Ha MOMEHT HCC/Ie/[0BaHUSA

Currently working
na / yes 38 16 22 1.000
HeT / no 305 130 175

[ToTpeb6.ieHre YuCTOrO aKorosisd B ZieHb (r)  13.6+30.2 9.9+28.7 16.3£31.0 .001*

Daily pure alcohol intake, median (g/day)

Kypenue / Current smoking status
na / yes 35 11 24 207
HeT / no 308 135 173

[IpumMevyaHU4d:

*p < 0.05; **p < 0.01 cpeHee * omubKa cpegHero no tecty % ' t-rect CTbiofeHTa; * U-TecT MaHHa - YUTHH.

PSQI - IMuTTc6ypreckuii onpocHUk kadectsa cHa; UMT - unpexc maccel Tena; PCS (SF-8) - cymma 6ani0B no ¢pusnyeckoMy KOMIOHEHTY
370poBbst; MCS (SF-8) - cymMmMa 6a/1/10B 0 NCUXUYECKOMY KOMIIOHEHTY 3/10poBbs; GDS - repuapTpuyeckas 1kaJja pernpeccuu.

Notes:

*p <0.05,** p <0.01 mean + standard deviation, x? test,  Student’s t-test, * Mann-Whitney U test.

PSQI - Pittsburgh Sleep Quality Index; BMI - body mass index; PCS - physical component summary (SF-8); MCS - mental component summary

(SF-8); GDS - Geriatric Depression Scale.

celaTUBHBIX mpenaparoB (p = .008), Hamu4due
cympyra/cynpyra (p = .013), norpebienne YA B
JieHs (p = .001).

Pe3ysibTaThl JIOTHCTUYECKOTO PETrPEeCCHOHHOTO
aHa/IM3a U IPUMEHEeHUs MeToZa 0O0PATHOTO HCKIII0-
YeHHUs MTOKa3aJId, YTO HapYIIEeHUs CHA MMEIOT Tec-

DISCUSSION

Interpretation of the main results. The
current study sought to examine the situation
regarding sleep quality among Russian commu-
nity-dwelling elderly people, focusing on PA con-
sumption.
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Ta6smmua 2. PacnpocTpaHeHHOCTb HapyIlIeHUH CHa CpeIu MOKUIIBIX JIIOJIeH, MPOXKUBAIIKX Bo BiaauBocToke (n = 343):
cTpaTudUKals 10 oIy

Table 2. Stratified analysis by gender of sleep disorder prevalence among Russian community-dwelling elderly of Vladivostok
(n=343)

Bcero / Total Kenmunasl / Women My>xuuHbI / Men
IlokasaTeb
Factor o1l 95% /AU / CI oLl 95% /AU / CI o1l 95% /AU / CI

OR 1 u P or 1w  w P OR 1L u. °
PCS 933 904 963 .000** 925 891 960 .000**
O6¢cTpykTuBHOe anHo3  1.962  1.133 3.397 .016* 1.886 .956 3.721 .067
BO CHe
Obstructive sleep apnea
[IpopomxutensHocts  2.328 1.409 3.847 .001* 2.713 1.136 6.480 .025* 2.260 1.214 4.205 .010*
JIHEBHOTO CHa
Daily nap time
[IpueM celaTUBHBIX 0.285 0.165 0.492 .000** .201 .070 576 .003* 327 174 619 .001*

npenapaTon
Sedative medicine intake

Ynortpe6sienue uucroro 1.018 1.008 1.027 .000** 1.030 1.007 1.054 .011*
asikoroJis (r/cyT)
Daily pure alcohol

intake (g/day)

[IpumMmevanusa: *p<0.05*p<0.01. O6paTHOe HUcK/IIOUeHHE (OTHOLIEHHE TPAB/IONOA00MS): 06CTPYKTHBHOE alTHO3 BO CHE (HET =
0, na = 1); IPOAO/KUTENBHOCTb AHEBHOTO cHa (<60 MuH = 0, >60 MUH = 1); npueM ceJJaTUBHBIX IpenapaToB (HeT = 0, Aa = 1); ynoTpebieHune
ankoroJsis (r/cyt) (0-176). Tect Xocmepa - Jlemewoy: p = .294 (Bcero), p = .089 (Myx4uHbl), p = .842 (’KEHILIMHbI); AUCKPUMUHAHTHAs
npeJicKasaTesibHas LleHHOCTh: 72.8 % (Bcero), 51.5 % (Myx4uHbl), 45.6 % (>keHIMHbI); moporoBoe 3HayeHue: PSQl < 6 = 0, PSQI 2 6 = 1.
OIL - oTHOIIEeHUe MWAHCOB; IU - noBepuTeabHBIN HHTepBas; LL - HkHuii npegen; UL - BepxHuii npegesn; PSQI - [IUTTCOyprckui onpocHUK
kauyecTBa cHa; PCS - cymMa 6a1710B 1o pU3HIecKoMy KOMIIOHEHTY 3/10poBbst Short Form-8.

N otes: *p<0.05 *p<0.01. Backward elimination (likelihood ratio): obstructive sleep apnea (no = 0, yes = 1); daily nap time (<60 min
=0, >60 min = 1); sedative medicine intake (no = 0, yes = 1); daily alcohol intake (g) (0-176). Hosmer-Lemeshow test: p =.294 (total), p =.089
(men), p =.842 (women); discriminant predictive value = 72.8% (total), 51.5% (men), 45.6% (women), cut-off point: PSQI <6 =0, PSQI 26 = 1.
OR - odds ratio; CI - confidence interval; LL - lower limit; UL - upper limit; PSQI - Pittsburgh Sleep Quality Index; PCS - physical component

summary of Short Form-8.

Hyto cBsa3b ¢ PCS (SF-8) (OII = 0.933; 95% JIU:
0.904—0.963), CHHAPOMOM OOCTPYKTHBHOTO aITHO3
Bo cHe (OIIl = 1.962; 95% JA1: 1.133—3.397), po-
JIOJKUTEIBHOCTBIO JHEBHOrO cHa (>60 MuH)
(OHI = 2.328; 95% IUN: 1.409—3.847), mpueMom
ceqatuBHBIX TpernapaTtoB (Ol = 0.285; 95% JIU:
0.165-0.492) wu ynorpebiennem YA B JeHb
(OII = 1.018; 95% JIN: 1.008—1.027). CtpaTuduka-
U TI0 TIOJIy Jlajia CJIEIYIOIe pe3yJIbTaThl: Y JKeH-
IMH HapYIIEHUSA CHA aCCOIMHUPOBAIUCH ¢ OOJIBIIIEH
MPOOJIKUTETBHOCTBIO JHEBHOTO cHa (OIIl = 2.713;
95% JI: 1.136—6.480) u OoJiee YaCTbIM ITPUEMOM
ceqaTuBHBIX npenaparoB (OII = 0.201; 95% JIU:
0.070-0.576); y wMyxuun — ¢ PCS (SF-8)
(OII = 0.925; 95% OW: 0.891—0.960), OoJibIIEeH
MIPOJIOJIKUTENIBHOCTBIO THeBHOTO cHa (OIII = 2.260;
95% JU: 1.214—4.205), 6ojee YacTbIM MIPHUEMOM
cegaTuBHBIX npenapatoB (OII = 0.327; 95% JIU:
0.174—0.619) 1 OOJIBIIIUM YPOBHEM NOTpPeOJIEHUA
YA (OIII = 1.030; 95% AU: 1.007—-1.054) (Tab. 2).

OBCY K/IEHUE

OcHOBHBIE pe3yJjbTarbl. Hacrosiee uccie-
AOBaHHE CTaBUJIO cBOeH OeJ/IbI0 U3YyYEHHUE KadeCTBa

The findings showed that sleep disorders are
highly prevalent (57.4%) among the Russian
elderly. According to a number of epidemiological
studies of the population of older age groups
(65 years and older), up to 35% of the elderly
report sleep-related problems [10], whereas
approximately 50% of the elderly have difficulties
in maintaining or initiating sleep [4]. Sleep distur-
bances are observed in 25% of Russian older men
and 50% of older Russian women [10]. As a substi-
tute for sleep, more than 25% of Russian patients
of late age regularly or often use sedative medicine
[10]. Among our participants, 40.8% of them used
sedative medicine to improve sleep quality.
Although sedative medicine is simple, there are
also reports of night-time fall accidents due to
sleeping drug carryover and daytime sleepiness
effects, especially among the elderly [4]. In Russia,
37% of the elderly experience daytime sleepiness
[11]. This proportion correlates with our results:
43.1% of the participants in our study had longer
daily nap time of 60 + 39.4 min. Among the elderly,
women have a higher prevalence of sedative medi-
cine use [12]. On the other hand, as a substitute for
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CHA Y MOKHWIBIX POCCUSH — TOPOJICKUX JKUTEJIEH ¢
TOUYKH 3PEHUs YIOTPeOIEHUS aTKOTOJIA.

[TosyueHHBIE JAHHBIE CBUIETETBCTBYIOT O IOCTa-
TOYHO BBICOKOH PaCIpPOCTPAHEHHOCTH HapyIIEHUH
cua (57.4 %) cpeau moKuIbIX poccusiH. CoriacHo
JIAHHBIM MHOTOYMCJIEHHBIX SIHAEMHOJIOTHYECKUX
WCCIEZIOBAHUM, B TIOMYJISIHU IOMKHJIBIX JIFOJIEH
65 JeT u cTapiie 10 35 % coobmaT o mpobaeMax,
CBSI3AHHBIX CO CHOM [10]; 50 % >KaJIyloTcs Ha CIIO0XK-
HOCTH C KAUeCTBOM CHa MJIU 3achlnianueM [4]. B Poc-
CUU HApYIIIEHWs CHA CPEJIU TOKUIIBIX JIF0/Iel HabJTI0-
JIAIOTCS Y 25 % MY;KUMH U Yy 50 % skeHIIUH [10].
B messax ysydineHusi cHa 25 % IOMKHUJIBIX POCCUSIH
PEryJisipHO WM 4YaCTO WCIIOJIb3YIOT CeJaTUBHBIE
npenapartsl. B Hamem uccsiejoBaHuu 40.8 % ydact-
HUKOB NPUHUMAIH CeJaTHUBHBIE IIPENaparbl JJIs
yAy4IeHns KauecTBa cHa. HecMoTps Ha JoCTyTI-
HOCTb Psi/ia CeTaTUBHBIX MTPENapaToB, UX IIPUEM CBSI-
3aH €O CIy4assMH IMaJIeHUs] HOYbIO JIMOO COHJIMBO-
CTHIO B JIHEBHOE BpeMsl, 0COOEHHO y MOXKUJIBIX [4].
B Poccun 37 % mOKUIBIX JIIOZIEA UCIIBITHIBAIOT COH-
JIMBOCTH B JIHEBHOE BpeMs [11]. ATU TaHHbBIE KOppe-
JIUPYIOT C pe3yJibTaTaMK HAIero HCCJIeI0OBAHMUSI:
43.1 % pecrnoHIEHTOB COOOIIAIH O TOCTATOUHO IIPO-
JOJIKUTEILHOM JIHEBHOM cHe (60 + 39.4 MWHH).
Cpenu vl MOKHUJIOTO BO3pacTa dallle ceaTHBHBIE
Ipernaparbl MPUHUMAIOT JKeHIIWHEI [12]. Bmecre ¢
TEeM JIJIsl YJIydIlIeH!s] KauecTBa CHA IOXKUJIbIE JTIIOTU
YaCTO HUCIIOIB3YIOT aJIKOTOJIb (B IMOPAIKE caMoJieye-
HUs), 1 UMEHHO B 9TOU TPyIIIe yalie HabJIro/1aeTcs
3yoynoTpebiienue ankorosieM [13]. ITokaszaHo, 4TO
MMO’KUJTbIE JIFOAW YaCTO YIMOTPEO/SAIOT aaKOrojib B
KauyecTBe CpeJCTBa caMoOJIeYeHUs] IPU PacCTPOU-
CTBax CHA, IICUXOJIOTUUYECKUX ITpobiieMax U cepyed-
HO-COCYZIUCTHIX 3abosieBanusx [14]. Hamre ucciemo-
BaHME MOKA3aJI0, YTO MPO/IOJIKUTETbHBIN JHEBHOU
COH MOKHO paccMaTPUBaTh KaK KOMIIEHCAITUIO TLJIO-
XOr0 CHa B HOYHOE BpPEMsl, BHI3BAHHOTO BBICOKUM
YPOBHEM MOTPEOIEHUS AJIKOTOJI Y MY?KYUH U CceJa-
THBHBIX [IPEMapaTOB y *KEHIINH.

IToTpebiieHie aaKOTOJIsI CBA3AHO C HAPYIIEHU-
SIMU B T€YEHHE BCETro IepHojia CHa, IpobieMaMHu C
3achIlIaHUEM, YACThIMUA HOUHBIMHU ITPOOYKIEHUSIMHU
U TpoOyXKIeHueM cpasy Iocje 3achllaHus [6].
AJNKOTOJIP MOKET CHHKATh JIATEHTHBIA TIEPUO/I
3aChITIaHUA Y TTOKUJIBIX JIFOJIEH, TPUBOJIUTH K (hpar-
MEHTAIlMH CHA BO BTOPOU ITOJIOBUHE HOUH, yCHUJIH-
BaTh COHJIUBOCTH B JTHEBHOE BpeMS U CIIOCOOCTBO-
BaTh Pa3BUTHIO paccTpoicTB cHA [4]. C Bo3pacToMm
¢ dekTUBHOCTH pabOTHI TAPACUMIIATUYECKOH HEPB-
HOU CHUCTEMBI CHUKaeTcs [15], B TO BpeMs Kak pac-
CTPOMCTBA CHA OKA3bIBAIOT MOIIHOE BJIMSHHE Ha
AKTUBHOCTh CHUMIIATHYECKOH HEPBHOH CHCTEMBI,
MIPUBOJIS K IOMUHUPOBAHUIO CUMITATHYECKON HEPB-

sleep, alcohol is commonly used as a self-medica-
tion to maintain sleep among Russian elderly, and
excessive drinking happens especially often among
that group [13]. In fact, older people showing a
higher frequency of alcohol intake commonly use
alcohol as a self-medication for sleep disorders
and mental problems and as medicine for cardio-
vascular diseases [14]. Our findings suggest that
high levels of daytime sleepiness could be consid-
ered as a possible substitute for poor night-time
sleep due to higher PA intake in men and sedative
medicine intake in women.

Alcohol intake was associated with disturbance
of total sleep time, sleep inefficiency, nocturnal
awakening, and wake after sleep onset [6]. Alcohol
may reduce sleep-onset latency among older adults,
fragmenting sleep in the second part of the night,
increasing daytime sleepiness, and promoting
future sleep disturbances [4]. With age, functioning
of the parasympathetic nervous system decreases
[15], whilst sleep disorder especially affects regula-
tion of the sympathetic nervous activity, causing
prevalence of the sympathetic nervous system,
responsible for stress reactions, over the parasym-
pathetic one. In people with sleep disorder, the
sympathetic nervous system is mostly predomi-
nant, even during the daytime, and when they fall
asleep, no matter what type of sleep they are in,
slow or fast, their nervous system is too hyperac-
tive, causing difficulty initiating sleep, difficulty
maintaining sleep, early morning awakening, exces-
sive daytime sleepiness, nightmares, daytime mal-
function, and lack of rest due to sleep deprivation
[16]. At the endocrine level in patients with sleep
disorder, cortisol secretion is increased, and the
level of this stress-response hormone, instead of
decreasing in the evening and at night, on the con-
trary, increases before the patient goes to bed, and
thus, the sleep is especially affected by cortisol
awakening response after the evening alcohol con-
sumption [17]. Furthermore, in the elderly, drink-
ing increases the risk of high blood pressure, cere-
brovascular accident, heart disease, and so forth
[18]. Interruption in the second part of sleep can
strongly affect cardiac and respiratory functioning,
which could be especially dangerous for elderly
patients with pulmonary or cardiovascular diseases,
which are highly prevalent among the Russian pop-
ulation [2].

Moreover, despite their lower alcohol intake,
the elderly show a higher pattern of frequency of
alcohol consumption than other ages [6]. As the
mass of individual organs and tissues reduces with
age, affecting the resting metabolic rate [19], it is
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HOU CUCTEMBI, OTBETCTBEHHOH 3a CTPECCOBBIE PEaK-
[IUY, HaJ IMMapacuMIaTUYECKOW. Y JIIoJiel ¢ pac-
CTPOHCTBAMHU CHA IPeo0IalaeT aKTUBHOCTb, OIIO-
cpeayeMasi CUMIIATHYECKOH HEPBHOM CHUCTEMOM, B
TOM YHCJIe B JITHEBHOE BpeMs, U JlaKe BO BPeMs CHA,
HEe3aBHCHUMO OT ero (a3l — OBICTPOU WU MeZJIeH-
HOH, HepBHas CHCTeMa HAXOJUTCS B AKTUBHOM
COCTOSIHUU, BBI3bIBas MPOOJIEMBI C 3aCHIIIAHHEM,
MIPOJIOJIKUTETPHOCTRI0 CHA, PAHHUM IpPOOyXKze-
HUEM, COHJIMBOCTBIO B JHEBHOE BpeMs, HOUHBIMU
KOIIIMapaMH, BsUIOCTHIO M UYYBCTBOM pa30oUTOCTH
BCJIE/ICTBHE IUIOXOTO CHA [16]. Ha ypoBHe 3HIOKpUH-
HOU PETYJIAINH Y JIIOJIEH C pacCTPONCTBAMU CHA TIpe-
00J1a71aeT CeKpelusa KOPTHU30JI1a: YPOBEHD 3TOTO TOP-
MOHA CTpecca, BMECTO (PU3UOJIOTHIHOTO CHIKEHUS
B BeUuepHee M HOYHOE BpeM:, HAIIPOTUB, ITOBBIMIA-
eTcsl, KOTJZla YeJIOBEK JIOKHUTCA crath. OcobeHHO
CHUJIBHO TIOABEM KOPTHU30JIa BEYEPOM CTHUMYJIUDPY-
eTcsl IPUEeMOM aJIKoToJIA [17]. YoTpebiieHne aiko-
TOJIsA y TOKUJIBIX JIIO/IEH YBEJTUYUBAET PUCK ITOBBI-
IIEHUS apTEPUATbHOTO JIABJIEHUs, PA3BUTHUS Ilepe-
OpOBaCKyJIIDHOU W CEPAEYHON IATOJIOTHU U T.]I.
[18]. [TIpoby:>KkeHEe BO BTOPOI IOJIOBUHE HOUH OKa-
3bIBAET CEPHE3HOE BIUSAHUE HA (PYHKIUIO CepAIa U
JBIXaHWsI, YTO MOKET OBITh 0COOEHHO OITACHO IS
MTOXKUJIBIX JIIOJIEN C Cep/IeYHO-COCYUCTON IATOJIO-
rueil U OOJIE3HSIMH OPraHOB [IBIXaHUSA, KOTOPBIE
3aHUMAIOT JIUAUDPYIOIINE IO3UINU B CTPYKTYpe
3aboseBaemoctu B Poccuu [2].

HecmoTpst Ha HEBBICOKUH YPOBEHb MOTPEOIIEHUS
aJIKOTOJIS B LI€JIOM, YacTOTa MOTPeOIeHUs aJIKOTOJIS
V MOKUJIBIX JIIO/IEH BBIIIIE TIO CPABHEHUIO C IPYTUMU
BogpactHbIMH rpymmamu [6]. I[Tockosbky Macca
OpraHOB U TKaHEH ¢ BO3PACTOM CHIKAETCsS, BBI3bI-
Basi COOTBETCTBYIOIIIEE 3aMe/lJIEHNe CKOPOCTH MeTa-
OOJIMYECKUX IPOIEeCcCOB [19], moTpebiieHHEe aKo-
roJIs B ITOXKUJIOM BO3PAcCTe Ha TOM K€ YPOBHE, UTO U
B MOJIOJIOM, OKa3bIBaeT HeOJIaTOMPUATHOE BJIUSHUE
Ha opraHu3M. UpeamepHoe oTpebIIeHIe aJTKOTOJIS
cBs3aHO ¢ noBwIeHHbIM UMT, yacTo o6ycioBuBa-
IOIIM BBICOKMH PUCK PA3BUTHS CUHIPOMA 0OCTPYK-
TUBHOT'O aITHO? BO cHe [5]. Hamu pe3ysibTaThl MOKa-
3BIBAIOT, YTO IAHHBIN CHHZIPOM OTMevaeTcs y 29.1 %
PECIIOH/IEHTOB, B OCHOBHOM Yy MY’KUWH. B 11es10M B
Poccun cuHAPOM OOCTPYKTHBHOTO amHO3 BO CHE
JINaTHOCTUPYETCA y 9—37 % MYyXKUYUH U y 4—50 %
skeHIMH [20]. Cpeaiu POCCUSH PUCK €r0 Pa3BUTHUS C
BO3PacTOM YBeJIMUUBAeTCs C 4.7 0 12 % [5]. dto
MOZKeT OBITh OOBACHEHO TEM, UTO CHHAPOM OOCTPYK-
TUBHOTO aITHO? BO CHE YaCTO ACCOIMUPOBAH C YBEJIU-
yernueM VIMT 1 nOBBIIIIEHHOU CKJIOHHOCTBIO K CIIa-
JIEHUIO BEPXHHUX JbIXaTeJIbHBIX IyTed [21]. Hecmo-
TP HAa MPOTUBOPEUYHUBBIE PE3YJIbTAThI HCCIEI0BA-
HHUH 3TON mpobJIEeMaTUKU, €CTh JaHHBIE O TOM, UTO

harmful for older adults to maintain the same level
of PA consumption as in younger age. Higher PA
intake is positively associated with higher BMI,
whereas increased BMI is often associated with
higher risk of obstructive sleep apnea syndrome
[5]. The current results show that obstructive sleep
apnea syndrome was prevalent among 29.1% of
Russian elderly individuals and was highly preva-
lent among elderly men. In general, obstructive
sleep apnea is diagnosed in 9% to 37% of Russian
men and 4% to 50% of Russian women [20].
Among Russians, the age risk of obstructive sleep
apneaincreases from 4.7% to 12% [5]. This increase
could be due to the fact that obstructive sleep
apnea syndrome is commonly associated with
higher BMI and increases upper airway collaps-
ibility [21]. Despite contradictory results on this
topic, obstructive sleep apnea syndrome is highly
prevalent (41%) among elderly people with BMI
higher than 28 [22]. This correlates with our find-
ings that participants had a high range of BMI
(16.7—-65.75) and on average had a higher median
BMI (27.3 + 5.3). Nevertheless, after adjustment
for gender, obstructive sleep apnea syndrome was
not statistically significant (p = .067) and should
be considered as a topic for future studies.

Sleep disturbance is one of the factors that should
be considered in assessing the quality of life of the
elderly [23]. This correlates with our results that in
men, lower PCS was significantly associated with
sleep disorders. At the same time, higher alcohol
intake can also reduce PCS [24]. Owing to the con-
tradictory results on this topic, the causal relations
among PCS, sleep, and PA should be considered as a
topic for future studies.

To our knowledge, low and moderate alcohol
intake could potentially improve the quality of life
[25] and sleep quality in non-alcoholics with distur-
bance in the second half of night sleep [15]. Fur-
thermore, owing to alcohol metabolism, alcohol
intake 60 min before sleep could significantly
increase body temperature, thus decreasing the
functioning of the parasympathetic nervous system
and promoting sleep disturbances [26]. Decrease in
alcohol doses and regulation of the time of intake
could contribute to functioning of the parasympa-
thetic nervous system and improve sleep quality
among the elderly because alcohol has a dose-
related effect on parasympathetic activity during
sleep [27].

Alternatively, daytime sleepiness can be a cause
of sleep disorders. Daily nap longer than 30 min
was significantly associated with sleep disorders,
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CHUHJIPOM OOCTPYKTHBHOT'O AITHO3 BO CHE JIOCTATOYHO
pacmnpocTpateH (41 %) cpeau MOKHUJIBIX JIIOAEH C
HNMT 6Gosee 28 [22]. DTO KOppeupyeT ¢ pe3yJibTa-
TaMHU HaIllero UCC/IEIOBAHUA: Y YYACTHHKOB OIPOCa
OB IIUPOKMH AuamazoH sHauenuit UMT (16.7—
65.75) W JOCTATOYHO BBICOKOE CpefiHee 3HAUEHUe
aToro mokasaress (27.3 + 5.3). Hecmorps Ha 370,
nocse crpatudukanuu mno moxy UMT He mokaszan
CTAaTUCTUYECKON 3HAYMMOCTHU (p = .067) U IOITOMY
HYK/TA€TCS B TAJTbHEUIITUX UCCIEOBAHUAX.

Hapyimenus cHa SIBJISIOTCS OJHUM U3 UHUKATO-
POB B OIlEHKE KauyecTBa >KU3HHU IOXKUJIbIX JIIOZEH
[23]. 9TO KOppesHpyeT ¢ pesyJabTaTaMH HAaIlero
HCC/IeTOBAHUS: HU3KAs OIeHKAa MO0 (PUUUECKOMY
KOMIIOHEHTY 37I0POBBSI aCCOIMMPOBAHA C HapyIIe-
HUSAMU CHA. B TO ke BpeMsi BBICOKUI yPOBEHB ITOTPE-
OJIeHUsI aJIKOTOJIsI TaKyKe MOXKET CHUXKATh IOKas3a-
Tesi (U3UYECKOTO KOMIIOHEHTa B3J0pOBbs [24].
YuuThIBask IPOTUBOPEUYUBBIE PE3YJIHTATHI, TOJTyYEH-
HbI€ B HAIlleM HCCJIe0BAHUU, B3AUMOCBSI3U MEKIY
(pusmUECKUM KOMIIOHEHTOM 3/I0POBbsI, CHOM U yIIO-
TpebJIEHHEM TKOTOJIS CIEAYET PACCMOTPETD B JaJTb-
HEUIINUX UCCIeN0BAHUAX.

V3BecTHO, YTO HU3KOE U yMepeHHOe HoTpebiie-
HHE aJIKOTOJISA CIIOCOOCTBYET YJIyUIIEHUI0 KadecTBa
JKU3HU [25] M KayecTBY CHA BO BTOPOM IOJIOBHHE
HOYH Y JIUI C HAPYIIIEHUsMU CHA, He 3JI0yIoTpeOIIs-
omux anakorosaeMm [15]. Bosee Toro, oco6eHHOCTH
MeTaboiM3Ma aJIKOTOJIs TAKOBA, UTO €ro IMpHUeM 3a
60 MUH /10 CHA 3HAUUTEJIPHO IIOBBIIIAET TeMIIepa-
Typy TeJa, YTO HEraTUBHO BJIMsET Ha paboTy mapa-
CHMIIATUYECKON HEPBHOI CHCTEMBI M BBI3BIBAET pac-
cTpoiicTBa cHa [26]. CHI)KeHHe YPOBHS moTpebie-
HUS IKOTOJIsS, a TaAK)Ke IMPABHJIbHBIA ¢ TOYKHU 3pe-
HUA DUBUOJIOTUH BHIOOP BpEMEHU €ro ymorpebe-
HUS CIIOCOOCTBYeT HOPMAJIBbHOMY (DYHKITMOHUPOBA-
HUIO IapacHMIIAaTHYECKOH HEPBHOU CHCTEMBI H
VJIyUIIEHUIO Ka4yecTBa CHA y TOXKUJIBIX JIIOJEH,
IIOCKOJIBKY QJIKOTOJIb MMEET J0303aBUCUMOE BIIUSI-
HHE Ha aKTHBHOCTb IApaCUMIIATHYECKOH HEPBHOU
cucremsl [27].

Kpowme TOrO, IHEBHOI COH TaK:Ke MOXKET OKa3blI-
BaTh BJIMSHUE HA Pa3BUTHE HAPYIIEeHUH cHA. /[HeB-
HOH cOH 60J1ee 30 MUH aCCOIMUPOBAH ¢ HAPYIIeHU-
SIMH CHA, TOT/Ia KaK JHEBHOU COH MeHee 30 MUH,
HAIIPOTHUB, CIIOCOOCTBYeT ero yJydineHun [28].
HecmoTpsi Ha BBICOKHU YpPOBEHb OOpa30BaHUS Y
VYACTHUKOB HAIIIETO HCCJIEIOBAHUS — IIPOKUBAIO-
IUX B TOPOJIE TIOKUJIBIX POCCHUSH, UX IIPe/ICTaBe-
HUSA O TUTHEHE CHA W YMEPEHHOM YIIOTPeOJIeHUHn
JIKOTOJISI HAXOMATCSI HAa JIOCTAaTOYHO HU3KOM
VPOBHE, MO3TOMY BOIIPOC BJIMSHUS aJKOTOJIsI Ha
KayecTBO CHA U HEOOXOAMMOCTb YMEPEHHOTO YIIO-
TpebJIeHNS aJIKOTOJIS OCTAETCS KpaliHe aKTyaIbHbIM

whereas daytime sleep deprivation shorter than
30 min a day was significantly associated with bet-
ter sleep quality [28]. Despite the high academic
background of our participants, education about
sleep hygiene and moderate alcohol intake is not
common among Russian community-dwelling
elderly people, and the effects of PA on sleep and
the need for moderate daily intake of PA has still
not been introduced among the Russian popula-
tion. It is said that each country had its own cul-
tural background and its own standards to prevent
alcoholism. As a reference for a multiethnic coun-
try like Russia, the daily allowance for PA for men
is 40 g for Australia, 28 g for the United States, 24
to 32 g for the UK, and 13 g for Canada [29]. The
current results showed a median of 13.6 + 30.2 g of
daily PA intake, correlating with the findings of
previous studies conducted in countries with a
cold climate, such as Canada. Nevertheless, for
recommendations on the proper moderate alcohol
intake among the Russian elderly, it is important
to gather a larger amount of data from regional,
cultural, and physiological bases.

Limitations.

1) The current study was conducted among com-
munity-dwelling older people in the city of Vladivos-
tok and its findings do not represent the entire Rus-
sian elderly population.

2) In the current study, the median PA intake of
13.6 + 30.2 g was discussed; however, since it is a
questionnaire survey, actuate measurement of actual
PA intake and physiological indicators of sleep
require further investigation.

CONCLUSION

Sleep disorders are highly prevalent among Rus-
sian community-dwelling elderly people. Owing to
decreased sympathetic nervous system functioning,
excessive PA intake can be a factor for decreased
sleep quality and PCS in men. In women, sedative
medicine intake was highly associated with longer
daily nap time, leading to decreased sleep quality.
Education on sleep hygiene and moderate alcohol
intake is required. A larger sample size yielding a
higher evidence level is an important topic for future
study.
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i sxuresiern PO. HeobxoauMo ckas3aTh, YTO B KasK-
JIOH CTpaHe ecTh CBOM COOCTBEHHBIE KyJIbTYPHBIE H O
COIMAJIPHBIE MOJIEJIN MTPO(PUIIAKTUKY JIKOTOJIU3MA.
Poccusa gABnfercs MHOrOHAIMOHAJIBHOM CTPaHOM,
IM03TOMY HHTEPECHO ITPUBECTH CTATUCTHKY I10 ITOTPE-
0JIEHUIO YMCTOTO aJIKOTOJISA B CYTKU B JIDYTHX CTpa-
Hax: ABctpanus — 40 1, CIITA — 28 r, AHTTHA — OT 24
1o 321, Kanazga — 13 r [29]. B HaIeM ucciieioBaHuu
9TOT IMOKa3aTeJb COCTaBWI 13.6 £ 30.2 T, YTO COOT-
BETCTBYET JAHHBIM IPEABIAYIINX HCCIeI0BAHUM,
IPOBEJIEHHBIX B CTPAaHAX C XOJIOJHBIM KJIHUMAaTOM,
Takux kak Kanaza. OgHako 7714 yCTaHOBJIEHUS PEKO-
MEH/IyeMO! YMepEeHHOH /03Bl MOTPebJIeHUs aaKo-
TOJIsI B CyTKU IS TOKHJIBIX POCCHUSIH HEOOXOIUM
60JIbIINY 00BEM TAaHHBIX C YUETOM PErHOHAIbHBIX,
KYJBTYPHBIX U (PU3UOJIOTHIECKUX OCOOEHHOCTEH
HCCIIEAyEMOU TTOIYJISIIAH.

OrpannueHuda:

1. Hacrosmee ucciesjoBanue MpoBeJeHO Cpenu
TTOKIJTBIX JKUTEJIEN T. BIaImBOCTOKA, B CBA3H C UEM
€r0 Pe3yJIbTaThl He MOTYT OBITh SKCTPATIOIUPOBAHBI
Ha BCIO MOIYJIANNIO OKUJIBIX JIofiel Poccum.

2. CpejiHEE KOJIMYECTBO YHCTOTO aJTKOTOJIS B JIEHD —
13.6 £ 30.2 T, BBIABJIEHHOE B HACTOSAIIEM HCCJIE/IOBA-
HUU, MOKET OBITh CIIOPHBIM, IIOCKOJIBKY OITPOC ITPOXO-
Ji1 B OpMe aHKETUPOBAHUS, TIO3TOMY OIIEHKA HICTHH-
HOTO KOJIMYECTBA AJIKOTOJISA, BBIIIUTOTO 3a CyTKH, U
(¢u3roIOTMUECKNX TIOKa3aTesJeld CHa JIOJDKHA CTaTh
MIPEIMETOM JAJTbHEHUIITNX UCCIIE0BAHIH.
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SAK/IIOUEHWE

HapylieHuss CHa IIHPOKO PACIPOCTPaHEHbI
Cpeiu MOXKUJIBIX POCCUSH, IIPOKUBAIOIINX CAMOCTO-
ATETBHO (HE B CHEIUAIN3UPOBAHHBIX YUpeEK/ie-
HUAX). YUUThIBasA HapylleHus B (PyHKIIMOHHUPOBA-
HUH MTapacCUMIIaTHYECKON HEPBHOH CHUCTEMBI, 3JI0Y-
oTpebyeHre aJIKOTOJIEM MOXKeT OBITh (aKTOpPOM,
CIOCOOCTBYIOIIMM CHUKEHHUIO KauecTBa CHA U ITOKa-
3aresiell (U3UUECKOTO KOMIIOHEHTA 3J/I0POBbA Y
MY?KYUH. Y JKEHIIUH PUEM CEJaTHUBHBIX Mpernapa-
TOB aCCOIIMUPOBAH C YBEJIMUYEHUEM IIPOJIOJIKUTENb-
HOCTH JTHEBHOTO CHA, YTO IPHUBOJUT K YXYAIIEHUIO
KaJyecTBa CHA B LIEJIOM.

ITosiyyeHHBIE PEBYJIBTATHl CBUAETEIHCTBYIOT O
HEOOXOAMMOCTH  YCUJIEHUS  ITPOCBETUTEIHCKOM
paboThI 10 TUTHEHE CHA U YMEPEHHOMY ynoTpebJie-
HUIO aJIKorosifA. J{yig ToJydeHHs O0oJiee TOYHBIX
pe3yJIbTaTOB HEOOXOAMMO IIPOBEJIEHNE JaIbHEH-
IIUX FCCJIEIOBAHUU C MPUBJIEYEHNEM OoJiee KpyI-
HBIX BBIOOPOK.

BiarogapHOCTH. ABTODPHI BBIPAXKawT IIybO-
kyio npusHareabHocTh PI'BOY BO «Tuxookean-
CKUH TOCYZJapCTBEHHBIA MEIUITMHCKUH YHUBEDPCH-
TeT» (BiammBocTOK) 3a MOMOIIP B IIPOBELEHUU
Hccae0OBaHuA.

KoH@uuKT HHTEPECOB. ABTOPHI 3agBJIAIOT 00
OTCYTCTBUU KOH(JINKTA HHTEPECOB.
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AHaJIN3 aCCOPTUMEHTA JIEKAPCTBEHHBIX MPenapaToB HA OCHOBE
MPOIIPAHOJIOJIA HA POCCUMICKOM U MUPOBOM (papManieBTUIeCKUX
PBIHKaX

A.C. HoBukos, C.H. Eroposa

Huemumym gapmayuu @I'EOY BO «Kasanckuil 2ocydapcmeeHHbil meduyuHekuil yHugepcumem» Munadpasa
Poccuu, Kasanv, Poccus

AHHOTAIIUA

BBemeunue. IIpompaHoson — HECENEKTUBHBINA [3-afipeHOOJIOKATOP, MPUMEHSEMBIH ISl JIEUEHUs CepedHO-
COCYZIUCTBIX U JPYTUX 3a00JIeBAaHUH Y B3POCJIbIX U JieTel. Y B3POCIIBIX IPOIPAHOJION IPUMEHSIOT /IJIsl JIeUeHUsI apTePH-
aJIbHOU TUITEPTEH3UH, CTEHOKAPAH HAIPSIKEHUSA, PA3JIMIHBIX BI/IOB aDUTMUI, 3CCEHITUATBHOIO TPEMODA; Y IeTeH — JIs
JleuyeHUs Pa3INYHbIX BUJIOB apUTMUH, PEOXPOMOIIUTOMBI, THPEOTOKCUKO3a, MUTPEHHN, NHPAHTUIBHBIX TeMaHTHOM, CHM-
NITOMOB TPEBO>KHOCTHU U arPECCUBHOTO MTOBEIeHUA.

Il e 1 5. IIpoBemeHrEe aCCOPTUMEHTHOTO aHAIN3A JIEKaPCTBEHHBIX mpemnapaTos (JII1) mpompaHosioia Ha pOCCHHCKOM U
MHPOBOM (dapMaIeBTUUeCKUX PhIHKaX.

MaTtepuans U MeTOaBbl. OObEeKTAMU HCCIIEAOBAHUS OBUIH TOCYAAPCTBEHHBIE PEECTPHI JIEKAPCTBEHHBIX
cpenctB PO, Pecriybiuku Benmapycs, Pecybiuku KazaxcraH, Pecybiiuku Apmenusi, Pecrybiuku KbIprei3craH, cTpaH
EBpasuiickoro sxoHoMuueckoro cowsa (EADC), CIIIA u BenukoOputaHuu. MeTOAbI UCCIIEIOBAHUS: CDABHUTEIbHBIH,
CTPYKTYPHBIH, CTAaTUCTUYECKUH, IOTHYECKUH, MAPKETUHTOBBIH U KOHTEHT-aHAJIN3.

PesdyabTaTsl. BPD 3aperucrpuposano 10 JIII mpompaHosioia, 9 U3 KOTOPBIX IPEZCTAaBIEHbI B BU/ie TaOJIETOK B
JIO3UPOBKAX 10 U 40 MT, IpeJlHa3HAUEHHBIX JJI B3POCJIbIX, BX0AAT B niepeuens ;KHBJIII u npoussoaarcsa B PO, 1 — pac-
TBOD /I IpYeMa BHYTDPb B JIOBUPOBKE 3.75 MI'/MJI, IpeHA3HAYEHHBIH JJ1A IeTel, He BXOAUT B epeueHs JKHBJIII, mpo-
u3BozcTBO — Ppannus. B Pecrybiuke Benapych 3aperucrpuposano 2 JIIT mponpanosiosna B hpopme TabIeTOK /J1s1 B3pOC-
JIBIX B JIOBUPOBKE 10 U 40 MT, IPOU3BOZICTBO: Pecrybiinka Benapych u Ykpauna. B Pecniyosinike Kazaxcran Ha JaHHBIN
MOMEHT 3apeTUCTPUPOBAH TOJIBKO AETCKUN PAacTBOP /I IIpPHeMa BHYTPb B IO3UPOBKE 3.75 MI'/MJI, IPOU3BOZACTBO — Ppan-
nusA. B Pecrybuke Apmenus u Pecriy6inike KpIpreI3cTaH 3aperucTpHpOBaHO TOJIBKO 1 ToproBoe HanMeHoBaHue (TH) —
TabJIETKH JIJIs B3POCJIBIX B IOBUPOBKE 40 MT, IIPOU3BO/ICTBO — Pecmybinka Beapycs. B EADC 3aperucrpuposano 2 JIIT:
TabJIETKH B IOBUPOBKeE 10 U 40 Mr (Poccust) u pacTBOp /il IpreMa BHYTPb B 103UPOBKe 3.75 Mr/mit (Opannus). B Benu-
KoOpuTaHUM 3apeructTpupoBaHo 17 TH mpompaHosiosia B pa3IMUHBIX JTO03UPOBKAX U B JIEKAPCTBEHHBIX dopmax (JID):
TabJeTKH, TabJIETKH, IIOKPHITHIE IVIEHOYHOH 000JIOUKO; KAIICyJIbl C 3aMeZJIEHHBIM BbICBOOO K /IeHHEM. [l03UPOBKH TBEP-
JbIx JI® BkIOYAIOT 10, 40, 80, 160 Mmr. Kuzakue JI® npezicraBieHbl pacTBOpaMU /i IIpUeMa BHYTPb C I03UPOBKAMU
5 Mr/5 M1, 10 MT/5 MJI, 40 Mr/5 mi u 50 mr/5 miu. B CIIA 3aperucrpupoBano 18 TH mpomnaHosona pa3auysbix JID:
Tabaerku (10, 20, 40, 60, 80 MT), KarCyJIbl C 3aMeJIEHHBIM BbICBOOOK/IeHreM (60, 80, 120, 160 MT), PaCTBOPHI JJIs TPHU-
eMa BHYTPb (B JO3UPOBKeE 3.75 MI'/MJI, 20 MI/5 MJI ¥ 40 MT/5 MJI), PACTBOPHI JIs1 HHBEKIUHN (1 MT/MJI).
3axkxuao4eHUe. BPOJII nponpaHososa IpescTaBieHs! B 1ByX JI®: TabmeTku (10 U 40 MT) ¥ pacTBOP /IS IpHeMa
BHYTPb (3.75 Mr/mi). B crpanax EADC Habmogaercs moxosxkas cutyanus. Ha perakax CIIIA u BetukoOpuTaHuu pe/icTaB-
JleH IUPOKU BbIOOp JI® mpornpaHosiona B 7 ZO3UPOBKax TBePAbIX JID, 1 103upoBKe HHBEeKINOHHBIX JI® 1 6 103UpOBKax
skuakux JI®, npeaHa3HAUYEHHBIX B TOM YHCIIe 17151 Aetell. B P® 3apeructpupoBaH ToabKO 1 Aerckuii JIIT (B ofHOM 03HU-
POBKe) B BHJIe pacTBOpa /IS IpreMa BHYTPb. IIpenapar siBjsieTcss UMIIOPTHBIM U He BXOJUT B nepedens KHBJIII, yto
00YCJIOBIBAET €0 BBICOKYIO IIEHY M, COOTBETCTBEHHO, HH3KYIO JOCTYIIHOCTD ISl HaceJeHUs. IIpobiemMa OTCyTCTBUSA
JIOCTYITHBIX U Pa3HO0Opa3HbIX AeTckux JIIT mponpaHosiona B PO TpebyeT HEOTIOKHOTO PeIleHus .

Karoueenvle caosa: [-apeHOOI0KATOP, MIPOIPAHOJIOIN, apTepuaabHasl TUIEePTeH3us, HHGAHTHIbHbIE T€MaHTHOMBI,
(apmarneBTHUECKUN PHIHOK.
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An analysis of the range of propranolol-based drugs in the Russian
and global pharmaceutical markets

Ya.S. Novikov, S.N. Egorova

Institute of Pharmacy, Kazan State Medical University, Kazan, Russia

ABSTRACT

Introduction. Propranololis a non-selective -adrenergic blocker used to treat cardiovascular and other medical
conditions in both adults and children. In adults, it is employed for the treatment of arterial hypertension, angina pectoris,
arrhythmias, and essential tremor; in children, it is used for treating arrhythmias, pheochromocytoma, thyrotoxicosis,
migraine, infantile hemangiomas, as well as symptoms of anxiety and aggressive behavior.

Aim . Toconduct an analysis of the range of propranolol drugs in the Russian and global pharmaceutical markets.
Materials and methods. Theobjects of the research were the state registers of medicines of the Russian
Federation (RF), the Republic of Belarus, the Republic of Kazakhstan, the Republic of Armenia, and the Kyrgyz Republic,
countries of the Eurasian Economic Union (EAEU), the United States, and the United Kingdom. Research methods: com-
parative, structural, statistical, logical, marketing, and content analyses.

Results. IntheRF, 10 propranolol-based drugs are registered, 9 of which are in the form of tablets for adults in dos-
ages of 10 and 40 mg, included in the List of Vital and Essential Drugs (LVED), and manufactured in the RF; 1 is an oral
solution in a dosage of 3.75 mg/ml, intended for children, not included in the LVED, and produced in France. In the Repub-
lic of Belarus, 2 propranolol drugs as tablets for adults, in dosages of 10 and 40 mg are registered, manufactured in the
Republic of Belarus and Ukraine. In the Republic of Kazakhstan, only a pediatric oral solution with a dosage of 3.75 mg/ml,
produced in France, is registered currently. In the Republic of Armenia and the Kyrgyz Republic, only 1 trade name (TN) is
registered — tablets for adults 40 mg manufactured in the Republic of Belarus. In the EAEU, 2 propranolol-based drugs are
registered: tablets 10 and 40 mg (RF) and an oral solution 3.75 mg/ml (France). In the United Kingdom, 17 TN of pro-
pranolol are registered in various dosages and dosage forms (DFs): tablets, film-coated tablets, and extended release cap-
sules. Dosages of solid DFs include 10, 40, 80, 160 mg. Liquid DFs include oral solutions 5 mg/5 ml, 10 mg/5 ml, 40 mg/5 ml,
and 50 mg/5 ml. In the United States, 18 TNs of propranolol available in various DFs are registered: tablets (10, 20, 40, 60,
80 mg), extended release capsules (60, 80, 120, 160 mg), oral solutions (3.75 mg/ml, 20 mg/5 ml, and 40 mg/5 ml), and
injectable solutions (1 mg/ml).

Conclusion. IntheRF, propranolol-based drugs are available in two DFs: tablets (10 and 40 mg) and an oral solu-
tion (3.75 mg/ml). A similar situation is observed in EAEU’s countries. In the markets of the USA and the United Kingdom,
there is a wide range of propranolol-based drugs, including 7 solid DFs, 1 injectable DF, and 6 liquid DFs, including for
children. In the RF, only one pediatric drug (in a single dosage) in the form of oral solution is registered. This drug is
imported and is not included in the LVED, which contributes to its high cost and, consequently, low accessibility for the
population. The issue of the lack of affordable and diverse pediatric propranolol DFs in the RF requires urgent resolution.
Keywords: B-blocker, propranolol, arterial hypertension, infantile hemangiomas, pharmaceutical market.

Citation example: Novikov Ya.S., Egorova S.N. An analysis of the range of propranolol-based drugs in the Rus-
sian and global pharmaceutical markets. Journal of Siberian Medical Sciences. 2024;8(2):21-31. DOI: 10.31549/2542-
1174-2024-8-2-21-31

BBEJIEHUE

TIporpano,101 GBLT 3aIIaTeHTOBAH B 1962 T. U U3HA-
YaJIbHO HCIIOJIB30BAJICS [IJIA JIEUEHUs apTepUaIbHON
TUIIEPTEH3UN W CTEHOKApAWHM Vy B3POWIbIX [1].
B 1970-X I'T. HaYaJIK AKTHBHO KCCJIEIOBATD €r0 IIPHMe-
HEHUE y JIeTedl C Cep/IeYHbIMH aHOMAIUAMU [2], B
1980-X IT. — y fieteli ¢ MurpeHsbio [3]. C 2000-X IT. Ipo-
[IPAHOJIOJ HAYaIH aKTUBHO PUMEHSTD I JIEIEHIUsT
nHGaHTWIbHBIX reMaHTroM (UT) y nerei [4].

IIponpaHoIONI — HeCeJIeKTUBHBIH [-azpeHo-
6710kaTop. Biiokama P-aspeHOpenenTopoB MPUBO-
IUT K YMEHBIIEHUIO CTUMYJIMPOBAHHOIO KATEXO-

INTRODUCTION

Propranolol was patented in 1962 and was ini-
tially used for the treatment of arterial hypertension
and angina pectoris in adults [1]. In the 1970s, an
active investigation of its use in children with heart
abnormalities has made a start [2], and in the
1980s — in children with migraines [3]. Since the late
2000s, propranolol has been actively used for
the treatment of infantile hemangiomas (IHs) in
children [4].

Propranolol is a non-selective [(-adrenergic
blocker. Blockade of B-adrenergic receptors leads to a
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nsamMuHamu obpazoBanus HAM® uz AT®, uro, B
CBOIO OYepe/b, CHIKAET BHYTPUKJIETOUHOE TTOCTY-
IUIeHWe WOHOB Kanbnus. [IpompaHoson okasbl-
BaeT OTpUIlATeJIbHOE XPOHO-, IpOMO-, 6aTMO- U
UHOTpOMHOe JeicTBue [1]. Takike numeTes JaH-
HBIE O TOM, UTO IIPOIIPAHOJION MOKET JIEHCTBOBATH
KaK arOHHCT O -aJ[PEHOPENENTPOB M KaK aHTaro-
HHUCT penenTopos ceporonuna (5-HT ,, 5-HT , u
5-HT,,) [5].

B cooTBeTCcTBUHM ¢ MEXaHU3MOM JEHCTBHUSA IIPO-
MIPAHOJIOJI TPUMEHSIIOT y B3POCJBIX Ui JIEUEHUs
apTepuaIbHON THIEPTEH3UH, CTEHOKAPAWU HAIpsi-
JKeHHS, PA3JIMYHBIX BUOB apUTMUI, 5CCEHITUAIb-
Horo Tpemopa [5]. Takke MPOIPAHOJION HCIIOJIb-
3YIOT B KQuecTBe BCIIOMOTATEJIbHOTO CPENCTBA IS
Jle4eHUs] TPEBOKHOCTU, (HeoXpPOMOIUTOMBI, Aud-
(dysHO-TOKCHMYECKOTO 3002, THUPEOTOKCUUECKOTO
Kpu3a 1 MpodUIAKTUKN MUTPEHH [ 5, 6].

B menuatpmueckoil IpakTHKEe IIPOIPAHOJION
WTpaeT BaKHOE 3HAUeHUWE W MPUMEHSETCA ISt
JledeHus Pa3JIMYHbIX BUIOB apuUTMUH, ¢heoxpomo-
IIUTOMBI, THPEOTOKCHUKO3a, MUTpPeHu [2, 3, 6].
CorjiacHO KJIMHUYECKUM PEKOMEHIAIUAM IIPOoIIpa-
HOJIOJI SIBJISIETCS CPEJICTBOM IEPBOM JIMHUU JIJIsS
neuyenus UT (ypoBeHb yOeuTETbHOCTH B, ypOBEHD
nmoctoBepHocTH 2) [7]. Takke mpOIPaHOION MPHU-
MEHSIOT B IICUXUATPUU JAJIS JIEYEHUsS CHUMITOMOB
TPEBOXKHOCTH, YMEHbBIIIEHUS arPeCCUBHOTO ITOBe/Ie-
HUSA U KOHTPOJISI CUMIITOMOB THIIEPAKTUBHOCTU Y
zgereti [5, 6].

OOBIYHO MIPOIIPAHOJION XOPOIIO ITEPEHOCUTCH,
OTHAKO cpeau MOOOYHBIX 3(PEHEKTOB MOTYT BCTpe-
YaTbCs COHJIMBOCTB, TOJIOBOKDYKEHHe, Opaamkap-
JTAST, SKEJIyJIOYHO-KUIIIEUHbIE PACCTPOUCTBA, OpPOH-
X0CITa3M, SMOI[MOHATbHbBIE Peakiuu u ap. [6]. IIpo-
TUBOIIOKA3aHUsA K TPUMEHEHUIO IIPOIPAHOJIONA
BKJIFOUAIOT AV-06JI0Ka Ty, OPOHXUTHHYIO aCTMY, XpO-
HUYECKYI0 OOCTPYKTHBHYIO 00JIE3Hb JIETKHX, Cep-
JIEYHYI0 HEJAOCTATOYHOCTh B CTAUU JEKOMIIEHCA-
owu u zp. [8].

Ocoboe BHUMaHUE CJIeIyeT YAEATh IEeTAM, IIPU-
HUMAIOIIUM IPOIpaHoson. HecMoTpss Ha TO, YTO
MIPOITPAHOJION TTOKazas cebst apheKTUBHBIM U 6€30-
MMacHBIM CpPeICTBOM [6], HEIpaBUJIbHOE 03MPOBa-
HUe MOXKET HMETh Cepbe3Hble IIOCTIEICTBUS I
JleTed ¥ IPUBOJUTH K HAPYIIEHUIO CHA, OpajuKap-
JIUY, TUTIOTOHUHU, OPOHXOCIAa3My U TUIOTJIMKEMHUHU
[4]. To3upoBka a0o:KHA OBITH pAaCCUNUTAHA UH/IMBU-
ZIyaJIbHO, UCXO/IsI U3 MAacChl Tesia pebeHKa.

[TpuMeHeHME TPOTIPAHOIIOJIA B PA3JIMUHBIX 00J1a-
CTSIX MEQUIHMHBI O0yCJIOBJIMBAaeT HEOOXOIUMOCTH
IIPOM3BO/ICTBA IAHHOTO JIEKAPCTBEHHOT'O IIpenapara
(JIIT) B pa3ITUYHBIX JIeKapCTBeHHBIX popmax (JID) u
JT0O3UPOBKAX.

reduction in cAMP formation from ATP stimulated by
catecholamines, which, in turn, reduces intracellular
calcium ion influx. Propranolol exerts negative chro-
notropic, dromotropic, bathmotropic, and inotropic
effects [1]. It is reported that propranolol may act as
an agonist of a -receptor and as an antagonist of sero-
tonin receptors (5-HT ,, 5-HT ,, and 5-HT,) [5].

In accordance with the mechanism of action, pro-
pranolol is used in adults to treat arterial hyperten-
sion, angina pectoris, arrhythmias, and essential
tremor [5]. Propranolol is also an adjuvant in ther-
apy of anxiety, pheochromocytoma, toxic diffuse goi-
ter, thyrotoxic crisis, and for migraine prevention
[5, 6].

In pediatric practice, propranolol holds a signifi-
cant importance and is used to treat arrhythmias,
pheochromocytoma, thyrotoxicosis, and migraine
[2, 3, 6]. According to the clinical recommendations,
propranolol is the first-line treatment for IHs (level B
evidence, grade 2 recommendations) [7]. Addition-
ally, propranolol has found wide application in psy-
chiatry for treatment of anxiety, reducing aggressive
behavior, and controlling hyperactivity in children
[5, 6].

Usually, propranolol is well-tolerated, however,
side effects may include drowsiness, dizziness, bra-
dycardia, gastrointestinal disorders, bronchospasm,
emotional reactions, and others [6]. Contraindica-
tions for the use of propranolol include AV block,
bronchial asthma, chronic obstructive pulmonary
disease, decompensated heart failure, and others [8].

Special attention should be paid to children tak-
ing propranolol. Despite propranolol being shown as
an effective and safe treatment [6], incorrect dosing
can have serious consequences in children and lead
to sleep disturbances, bradycardia, hypotension,
bronchospasm, and hypoglycemia [4]. The dosage
should be calculated individually based on the child’s
body weight.

The use of propranolol in various fields of medi-
cine necessitates the production of this drug in
various dosage forms (DFs) and dosages.

AIM OF THE RESEARCH

To conduct an analysis of the range of proprano-
lol-based DFs in the Russian and global pharmaceu-
tical markets.

MATERIALS AND METHODS

Study objects in the pharmaceutical market of the
Russian Federation (RF): the State Register of Medi-
cines (SRM) of the RF [9], the List of Vital and Essen-
tial Drugs (LVED) [10], the range of DFs in online
pharmacies AptekiPlus [11], Zdravcity [12], eApteka
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ITEJIb UCCJIEJIOBAHUSA

IIpoBenenue accoprumentHoro asnanmusa JIII
IIPOIIPAHOJI0JIa HA POCCUHCKOM U MUPOBOM dapma-
LIeBTUYECKUX PhIHKAX.

MATEPUAJIBI 1 METO/bI

OOBEKTHI HccaemoBaHusS (papMameBTUIECKOTO
peiaka P®: TocymapcTBEHHBIH peecTp JieKap-
ctBeHHBIX cpeacTB (I'PJIC) Poccum [9], Ilepeuenn
JKU3HEHHO HEeOOXOAMMBIX M BaKHEHIIUX JieKap-
ctBeHHBIX npenaparos (KHBJIII) [10], accopTu-
MEHT WHTepHeT-anTek «Amnrekullioc» [11],
«3apascutu» [12], «eAmrTeka» [13], Apteka.ru
[14]. laHHbBIe YKa3aHHBIX BBIIIE UHTEPHET-ANTEK
mpejsicraBiedpl  no  PecnyOonmke  Tarapcran
(r. Kazaup).

B kxauecTBe HCTOYHHUKOB JJAHHBIX MUPOBOTO (hap-
MAaI[EBTHYECKOTO PHIHKA HCIIOJIb30BAJIA OTKPBITHIE
pecypcbl rocyzaperBeHHbIX peecTpoB: ['PJIC Pecrry-
6uku Bemapyces [15], TPJIC u MeAUIIMHCKUX U3/1e-
s Pecriyonmuku Kaszaxcran [16], Enunas wHdOp-
MAaIlMOHHAsI CHCTEMA I10 JIEKAPCTBEHHBIM CPEZICTBAM
Pecniyosiuku Keiproiseran (EVICJIC IJI0uMT) [17],
Peectp siekapcTBEHHBIX cpeficTB Pecirybiuku Apme-
Husa [18], ExunHbIli peecTp 3aperucTpUPOBAHHBIX
JIEKapCTBEHHBIX CPeICTB EBpasuiickoro 3KOHOMU-
yeckoro cowsa (EA9C) [19], cmmcok mpenaparos,
0I00pPEeHHBIX YTIpaBJIE€HUEM II0 CAHUTAPHOMY Hajl-
30pPy 3a Ka4eCTBOM IHUIIEBBIX IPOIYKTOB U MeIHKa-
menToB CIIIA (Food and Drug Administration, FDA)
[8], cmmcox mpemapaTtoB, OMOOPEHHBIX YIpaBiie-
HHEM 10 KOHTPOJIIO JIEKAPCTBEHHBIX CPEJICTB U U37Ie-
JIMA MEJMIIUHCKOTO HasHaveHus (BemmkobOpura-
uus) (Medicines and Healthcare products Regulatory
Agency, MHRA) [20].

Tak)ke WCIOJIH30BAIN JIAaHHbIE HAYYHOU MeJU-
IIMHCKOU U (papMareBTHYeCKOH JIUTEPaTyPhl, dJIeK-
TPOHHBIE pecypchl ceTu Internet.

MeTo/1bI HiCCIIe/TOBAHMUSA: CPABHUTETbHBIN, CTPYK-
TYPHBIH, CTATUCTUYECKHUU, JIOTUUECKUH, MapKETUH-
TOBBIA ¥ KOHTEHT-aHAJIU3.

[TokazaTenu accOPpTUMEHTa PaCCUUTHIBAIN I10
caeayonum GopMyIam:

Koadduruent nomnots! accoprumenTta JIO B PO

K =1II

m.ac ac.dakr / ac.6a3’

rae K = — Ko3pOUIMEHT NOTHOTHI aCCOPTHUMEHTa
JI® B PO;

IT — KosimuecTBo JI® mpomnpaHoJioia, 3ape-
ac.cakr
TUCTPUPOBAHHBIX B PD;
IT — xosindecTBo JI® npompaHoJsiona, 3aperu-
ac.6a3

CTPUPOBAHHBIX HA MUPOBOM DBIHKE.
KoaddurueHT riryOMHBI aCCOPTHMEHTA 110 JI03H-
poBkam B P®

[13], Apteka.ru [14]. The data from these online
pharmacies are presented for the Republic of
Tatarstan (Kazan city).

Open resources from state registries were used as
data on the global pharmaceutical market: the SRM
of the Republic of Belarus [15], the SRM and Medical
Devices of the Republic of Kazakhstan [16], the Uni-
fied Information System for Medicines of the Repub-
lic of Kyrgyzstan [17], the Register of Medicines of
the Republic of Armenia [18], the Unified Register of
Registered Medicines of the Eurasian Economic
Union (EAEU) [19]; the list of drugs approved by the
USA Food and Drug Administration (FDA) [8], the
list of drugs approved by the Medicines and Health-
care products Regulatory Agency (MHRA) of the
United Kingdom [20].

Scientific medical and pharmaceutical literature,
as well as electronic resources on the Internet were
also utilized.

Research methods: comparative, structural, sta-
tistical, logical, marketing, and content analysis.

Drug range coefficients were calculated using the
following formulas.

The completeness of the dosage range in the RF

C =N_ /N

cr r.vrt r.bs¢’

where C_— completeness of the dosage range in the RF;
N, . — number of propranolol DFs registered in
the RF;
N, .. — number of propranolol DFs registered in
the global market.

The depth of the dosage range in the RF
C,. =D _/D

d.dos rrt r.bse?

where K, , - depth of the dosage range in the RF;

D_ . —number of registered dosages of proprano-
lol in the RF;

D , . —number of registered dosages of proprano-
lol in the global market.

The depth of the pediatric dosage range in the RF

C

d.ped = Nped.vrt / Nped.bsc’

where C
the RF;

N 4. — Dumber of registered pediatric dosages of

propranolol in the RF;

N_ a5 — Dumber of registered pediatric dosages

of the propranolol in the global market.

pea — depth of the pediatric dosages range in

RESULTS AND DISCUSSION

Currently, in the RF SRM [9], 10 drugs under the
international non-proprietary name (INN) “pro-
pranolol” are registered (Table 1). Propranolol is pre-
sented in 2 DFs: 90% (9) of drugs are in tablet form,
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T.7103 = ruos.tbax’r/ rﬂ03.6a3’
rae K . — koabdurueHT riyOrHbI acCOPTUMEHTA
10 I03UPOBKaM B PO;

— KOJIMYECTBO BapUAHTOB A03UPOBOK JITI
no3.bakr
MIPONIPAHO0JIO0JIA, 3aPETUCTPUPOBAHHBIX B PD;
— KOJINYeCTBO BapUaHTOB J03UPOBOK JIII
no3.6a3
IIPOIIPAHOJI0JIa, 3APETrUCTPUPOBAHHBIX HA MUPOBOM
PBIHKE.
KoaddurineHT riyOHMHBI acCCOPTUMEHTA 10 JIET-
CKUM BapuaHTaM JI03UPOBOK B PO

T.JIeT - /:Le'r.(bak'r/ Fﬂe’rﬁas’

e K . — koaddunpent riaybuHbl accopTUMeHTa
10 ZIETCKUM BapuaHTaM JI03UPOBOK B P®;

e ~ KOJIIECTBO JIETCKHX BAPUAHTOB JI03UPO-

Bok JIII mpomnpanosiosna, 3aperucTpupoBaHHbIX B PD;

o6~ KOJIMYECTBO ZIETCKUX BAPUAHTOB /{03UPO-

Bok JIII mpompanosiona, 3aperucTpupOBaHHBIX Ha

MHPOBOM PBIHKE.

PE3YJ/IBTATBI 1 OBCY KIAEHUE

Ha texymuit MmomenT B I'PJIC P® [9] Baperucrpu-
poBaHo 10 JIII ¢ mMeXayHapoJAHbIM HelaTeHTOBAH-
HbIM HamMmeHoBaHuem (MHH) «mpompanotom»
(tabi. 1). IIpompanoson mpexacrasiieH B AByX JIO:
90 % (9) mpemapaToB B ¢hopMe TabJIeTOK, 10 % (1) — B
BU/JIe pacTBopa i npueMa BHyTpb. CTpaHoi — fiep-
’KaTeJieM WJIH BJIaJIeIbI[eM PerucTPAallIOHHOTO YZ0-
croBepeHus 90 % JIII asinaerca PO, 10 % — ®pannus.

JeBATp W3 fecATH 3aperucrpupoBaHHbIX JIII
IIp€eJICTaBJIEHBI B JIOBUPOBKE 40 MT, 5 — B JIO3UPOBKE
10 wmr, jgumnb oauH JIII B J1eTCKON T03UPOBKE
3.75 MT/MUJI.

1 mponsBozicTBa TabJIETOK IIPOIPAHOJIONA B
P® ucnone3yioTes papManeBTHUYECKUE CYOCTAHIINH
(®C) 3apybe;xkHOTO 1 OTEUECTBEHHOTO IPOU3BO/ICTBA
(puc. 1). ITo mauusim I'PJIC B P® 3aperucTpupoBaHbI
4 ®©C mpomnpanososa, ofHako B cocras JIII BxoguT
6 ®C[9].

ITpoBeneHn aHaNN3 WHCTPYKUHMH II0 MEAHIUH-
CKOMY IIPHUMEHEHUIO NIPOIIPAaH0JI0Ja. YCTaHOBJIEHO,
4To 9 u3 10 3aperucrpupoBaHHbiX JIII B ¢opme
TabJIeTOK IpeHa3HAYEHbI I B3POCJIBIX. TOJIBKO
onus JIII B dopme pacTtBopa /i mpueMa BHYTPb
MOKET MPUMEHATHCS JJIsl JIeUeHus1 3a00IeBaHuH Y
nereii [9]. Kpome Toro, Tab1eTKH /17151 B3POCJIBIX BXO-
24t B nepevens JKHBJIII P®, a pactBop A1 npuema
BHYTDB (zerckas JID) — mer [10].

ITpoGsieMa HeZOCTATOYHOTO KOJIUYECTBA JIET-
ckux JIII mpompaHosi0ia Ha POCCUMCKOM PBIHKE
SIBJISIETCS JIOBOJIBHO OCTPOM U KacaeTcs MHOTHUX
Jeredl. Ha ceroHAIIHUM JeHb 3aperucTPUpPOBAH
TosIbKO oauH nerckuii JIII — «T'emanruosn» (pac-

and 10% (1) — as an oral solution. The RF is the
holder or owner of the marketing authorization for
90% of drugs, while France holds and owns of 10% of
drugs.

Nine of ten registered drugs are available in a
dosage of 40 mg, 5 — in a dosage of 10 mg, and only
one drug is available in a pediatric dosage of
3.75 mg/ml.

To manufacture tablets of propranolol in the RF,
drug substances (DSs) of both foreign and domestic
production are used (Fig. 1).

According to the SRM of the RF, 4 DSs of pro-
pranolol are registered, but the drug contains 6 DSs.

An analysis of the leaflets of propranolol has been
conducted. It has been established that 9 out of 10
registered drugs in tablet form are intended for
adults. Only 1 drug in oral solution form can be used
to treat diseases in children [9]. Additionally, tablets
for adults are included in the LVED, while the oral
solution (pediatric DF) is not [10].

The problem of insufficient availability of pediat-
ric propranolol in the RF is quite a urgent and related
to many children. Currently, there is only one pediat-
ric medication registered in the market, Hemangiol
(oral solution manufactured in France) [9]. Despite
its effectiveness, this medication has significant dis-
advantages. Hemangiol is not included in the LVED
and has a high cost (one package is approximately
600 times more expensive than a package of pro-
pranolol tablets for adults), making it unaffordable.
There are issues with the foreign supplies of Heman-
giol. Similarly, problems with dosing Hemangiol are
occuring. The solution contains 3.75 mg/ml in 1 ml.
According to clinical recommendations for treating
IHs in children, propranolol dosage of 1 mg per 1 kg
of body weight a day is used [7]. The dosing syringe
provided with Hemangiol does not ensure accurate
dosing.

An analysis of the availability of propranolol in a
number of online pharmacies (as of October 11,
2023: AptekiPlus [11], eApteka [13], Zdravcity [12],
Apteka.ru) was conducted [14].

It has been found that tablets of propranolol in
dosages of 10 and 40 mg from various manufacturers
are available for ordering in all online pharmacies.
The pediatric oral solution Hemangiol is available in
one online pharmacy, eApteka [11—14].

As a result of a comparative analysis of prices for
propranolol in online pharmacies, it has been found
that the price of one package of Hemangiol is 18.000
rubles (according to data from the online pharmacy
eApteka [13], besides, the drug is not available in the
rest online pharmacies [11, 12, 14]). The price of one
package (N 50) of 10 mg propranolol tablets of vari-
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Ta6una 1. JIIT Ha ocHOBe MpoONpPaHoJ10J1a, 3aperucrTpupoBaHHbie B PO [9]
Table 1. Propranolol-based drugs registered in the Russian Federation [9]

ToproBoe
HaNMEeHO-
BaHUe
Trend name

JlekapcT-
BeHHas
dopma
Dosage form

Jlo3upoBKa

Dosage

HaumeHoBaHMe U cTpaHa
Jep:KaTeJis WU BJajebna
perucTpanyuoHHOro
yA0CTOBEpEHUS

Name and country of the
marketing authorization
holder or owner

HauMmeHOBaHUe NPOU3BOAMTEJIA U CTPaHA
MPOUCX0KAEHHS Cy6GCTaHIIUU

Name of the manufacturer and the country
of origin of the substance

AnampuiuH  TabieTku 10 Mr (mg), AO «[I®K O6HOBIEHUEY, AO «I1®K O6HOBNEeHUE», Poccust; YaHmKoy
Penesan Tablets 40 mr (mg)  Poccus fA6aunr ®apmacerotukan Ko. JItxa., Kurai
Anaprilin PFC Obnovlenie, JSC, Russia PFC Obnovlenie, JSC, Russia; Changzhou
Renewal Yabang Pharmaceutical Co. Ltd., China
AHanpunun  TaGueTku 10 mr (mg), 000 «ATosn», Poccus Wnka JlabopaTopus Jlumuren, Uaaus;
Anaprilin Tablets 40 mr (mg)  Atoll, LLC, Russia Yaurxkoy f6anr ®apmacsrotukan Ko. JItz,,
Kurai
Ipca Laboratories Limited, India; Changzhou
Yabang Pharmaceutical Co. Ltd., China
Ananpuaud  Ta6yeTku 40 Mr (mg)  OAO «Ypanbuodapm», Poccus  Yaurkoy f6anr ®apmacsrotukan Ko. JItz,,
Anaprilin Tablets Uralbiopharm, JSC, Russia Kurait
Changzhou Yabang Pharmaceutical Co. Ltd.,
China
AnanpunuH  TabieTku 10 mr (mg), AO «TatxumbapmnpenapaTel», Yaurkoy S6anr Papmacerotukan Ko. Jitn,,
Anaprilin Tablets 40 mr (mg) Poccus Kuran
Tatkchempharmpreparaty, JSC, Changzhou Yabang Pharmaceutical Co. Ltd,,
Russia China
Anampuaun  Ta6ieTku 10 Mr (mg), I1AO «BuocunTes», Poccus Yaurxkoy S16anr ®apmacsiotukan Ko., JITza.,
Anaprilin Tablets 40 mr (mg)  Biosintez, PJSC, Russia Kurait; Unka JlabopaTtopus Jlumuren, Unaus
Changzhou Yabang Pharmaceutical Co. Ltd.,
China; Ipca Laboratories Limited, India
AnanmpuiauH  TabieTku 40 mr (mg) OAO «dapmMcTanzapT- Yaurmkoy S16anr ®@apmacsiotrkan Ko. JITa,.,
Anaprilin Tablets JlexcpenctBa», Poccus Kuraii; AO «AkTuBHBbIM KoMmoHeHT», Poccust
Pharmstandard-Leksredstva, = Changzhou Yabang Pharmaceutical Co. Ltd.,
0]SC, Russia China; ActiComp, JSC, Russia
AnanpuauH  Ta6yeTku 40 mr (mg) AO «Megucop6», Poccus Yaurxkoy f6anr ®apmacsrotukan Ko. Jitz,,
Menucop6 Tablets Medisorb, JSC, Russia Kurai
Anaprilin Changzhou Yabang Pharmaceutical Co. Ltd.,
Medisorb China
AnanpuinH  TabJeTku 40 mr (mg) OAO «CuHTes», Poccusa Wnka Jlabopatopus Jlumures, Unaus;
Anaprilin Tablets Sintez, JSC, Russia Yaurxkoy S16anr ®apmaceiotukan Ko. JITz,
Kuran
Ipca Laboratories Limited, India; Changzhou
Yabang Pharmaceutical Co. Ltd., China
AnampuiauH  TabieTku 10 Mr (mg), OAO «ABekcuma», Poccus Yaurmxkoy S16anr ®apmacsiotukan Ko. Jita,.,
Anaprilin Tablets 40 Mr (mg)  Avexima, JSC, Russia Kurait; Unka JlabopaTtopus Jlumuref,
Wnpusa; Cati Coronpum Kemukans, Uugus*
Changzhou Yabang Pharmaceutical Co. Ltd.,
China; Ipca Laboratories Limited, India; Sy
Suprim Chemicals, India*
[emaHTHOM PacTtBop 3.75mr/mn  Ilbep ®abp MeankameHT, KOCMA C.IT.A., Utanus*
Hemangiol ang npueMa  (mg/ml) ®dpannusa COSMA S.PA, Italy*
BHYTpb Pierre Fabre Medicament,

Oral solution

France

* Cy6CTaHIMY, He 3apeTUCTPUPOBaHHbIe B [0CyapCTBEHHOM peecTpe JIeKapCTBEHHBIX CPeACTB Poccum.
Substances are not in the Russian State Register of Medicines.

TBOP JJIs TIpUeMa BHYTPb, IPOU3BOJICTBO — PpaH-
nus) [9]. droT mpemapar, HECMOTpPsS Ha CBOIO
9¢dPeKTUBHOCTh, HMEET CyllleCTBeHHble HeJo-
cTtaTku. «I'eMaHTHOI» HE BXOJUT B IepedyeHb
JKHBJIIIT u uMeeT BBICOKYIO IieHy (1 ymakoBKa

ous manufacturers does not exceed 30 rubles, and
for 40 mg propranolol tablets (N 50), it does not
exceed 70 rubles [11—14].

An assessment of the range of propranolol drugs
in countries of the EAEU was performed.
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35

Koimuectso @C / Number of DS

B O©C B cocrase JIIT
DS in drug products

3apeructpupoBannbsle @C
Registered DS

2
1_ I I I
0

Poccust / Russia Wnaus / India

Kuraii / China

Wranus / Italy

Puc. 1. KomnyectBo nmpousBoauTeseil papmarepruueckoii cyoeranimu (OC) mpornpaHosioia no crpanam
(JITI — mexapCTBEHHBIE MTPEapaThl)
Fig. 1. Number of manufacturers of the propranolol drug substance (DS) by counties

«'emaHrHOJIa» TPUOJIU3UTETBHO B 600 pa3 IOPOKe
1 yIakoBKH TabJIETOK IIPOIPAHOJIOJNA JIJIsI B3POC-
J1IX). IMeroTes mpobiieMbl ¢ mocTaBKoU «'emaHTH-
os1a» U3-3a pybeka. BOBHUKAIOT MpoOJIEMBI C I03H-
poBanueMm «I'emanruosa». B 1 mu pacTBopa cozep-
)kuTes 3.75 Mr/viL. COTyIacCHO KJIMHUYECKUM PEKO-
MeH/IaIUAM 110 jedeHuto UT'y netel ucmorb3yercs
JIO3UPOBKA MPOIPAHOJIONA, KPAaTHAsA 1 MT Ha 1 KT
Macchl Tesia B cyTKH [7]. HImpun-mo3aTop, uaynuu
B KOMILIEKTE ¢ pacTBopoM «['eMaHruosi», HE 0be-
CII€YMBAET TOYHOCTH JO3UPOBAHUS.

[TpoBeneH aHaIM3 HAIMYWS IIPOIPAHOJIONIA B Psie
HWHTEpHeT-anTekK (Ha 11.10.2023): «Anrekul Liroc» [11],
«eAnreka» [13], «3apascutu» [12], «Apteka.ru» [14].

YeraHOBIIEHO, UTO BO BCEX MHTEPHET-ANTEKAX IS
3aKasa OCTYITHBI Ta0JIeTKU ITPOIIPAHOJIOIA B I03UPOB-
Kax 10 U 40 MT Pa3JIUYHbBIX IPOU3BOUTENEN. [leTCKuit
pacTBop /1A ITpreMa BHYTPb «['eMaHTHOJI» TOCTYTIEH B
OJTHOU MUHTEpHEeT-aITeKe «eAnTeka» [11—14].

B pesysibraTe CpaBHUTEILHOTO aHAIM3A IIEH Ha
IIPOTIIPAHOJION B HWHTEPHET-aNTeKaX YCTAHOBJIEHO,
YTO CTOMMOCTH 1 YITaKOBKH «I'eMaHTrHoJIa» COCTaB-
ssiet 18 Thic. py6. (IO JaHHBIM WHTEPHET-AUTEKU
«eAnTeka» [13], B OCTaJIbHBIX HHTEpPHET-alTeKaX
mpermnapar OTCyTCTBYeT [11, 12, 14]); CTOUMOCTb 1 yIa-
KoBKH Tabsrerok ¢ MHH «mmpompaHosioa» J03UPOB-
Ko# 10 Mr NO 50 pa3jIMyYHBIX NIPOU3BOJUTENIEH HE
MpEBBIIIAET 30 Py0., TAOJIETOK JIOBUPOBKOU 40 MT
N@ 50 He mpeBbIIaeT 70 pyo. [11-14].

IIpoBeneno wuccnenosanue accoprumenta JIII
npompanoJiosa B crpaHax EASC.

B Pecniybnike Benapych Ha CEroHSIIHUN JIEHb
3aperucrpuposaHo 2 JIII ¢ MHH «mnponpaHoso»:
TabJIeTKU «AHATIPUINH» B IOBUPOBKE 40 MT, IIPOU3-

In the Republic of Belarus, at present, 2 drugs
with the INN “propranolol” are registered: Anaprilin
tablets in a dosage of 40 mg manufactured by Boriso-
vskiy Zavod Medicinskikh Preparatov, OJSC (Repub-
lic of Belarus) and Anaprilin-Zdorov’e tablets in dos-
ages of 10 and 40 mg manufactured by Pharmaceuti-
cal Company Zdorovye, LLC (Ukraine) [15].

In the Republic of Kazakhstan, currently, only
Hemangiol, an oral solution in a dosage of 3.75 mg/
ml (France) is registered [16].

In the Republic of Armenia and the Republic of
Kyrgyzstan, only Anaprilin tablets in a dosage of
40 mg manufactured by Borisovskiy Zavod Medicin-
skikh Preparatov, OJSC (Republic of Belarus) are
registered [17, 18].

In the EAEU, 2 propranolol-based drugs are reg-
istered: Anaprilin Renewal tablets in dosages of 10
and 40 mg manufactured by PFC Obnovlenie, JSC
(RF), and the oral solution Hemangiol in a dosage of
3.75 mg/ml manufactured by Pierre Fabre Medica-
ment Production (France) [12].

An analysis of the range of propranolol-based drugs
in the pharmaceutical market of the United States and
the United Kingdom was conducted (Fig. 2).

In the United Kingdom, 17 TNs of propranolol are
registered in various dosages and DFs. Tablets are the
most popular DF (47%), followed by film-coated tab-
lets (29%) and extended release capsules (12%). Solid
DFs are manufactured in doses of 10, 40, 80, and
160 mg. Liquid DFs include oral solutions with dos-
ages of 5 mg/5 ml, 10 mg/5 ml, 40 mg/5 ml, and
50 mg/5 ml, that can be used in pediatric practice [20].

In the United States, 18 TNs of propranolol in vari-
ous DFs are registered. Solid DFs include tablets
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pogutresib — OAO «BopHCOBCKHUY 3aBOJ| METUIIHH-
ckux mpemnapatoB» (Pecmybsuka Benapych) u
TabJIeTKN « AHATPUINH-3/I0POBbE» B JO3UPOBKE 10
U 40 MT, IPOU3BOAUTEND — DapMarieBTHIECKast KOM-
mauus 3a0posbe, 000 (Ykpauna) [15].

B Pecnybsinke KasaxcraH Ha JaHHBIA MOMEHT
3aperucTpupoBad ToJIbKO «[emanrmosn» (dpan-
HsA) — pacTBOp MJis MpHUeMa BHYTPb B JIO3UPOBKE
3.75 Mr/muit [16].

B PecnyOsinke Apmenus u PecryOsinke KeIprbiz-
CTaH 3aperucTPUPOBAHBI TOJIBKO TabJIeTKH «AHa-
NPWINH» B JIOBUPOBKE 40 MI, IIPOMU3BOJUTENH —
OAO «bopucoBCKHI 3aBOJ] METUITUHCKUX ITIperapa-
ToB» (Pecmybauka Benapycs) [17, 18].

B EASC zaperucrpupoBano 2 JIII mpomnpaso-
Jiona: TabjeTKu «AHanpwinH PeHeBasi» B J103U-
pOBKe 10 U 40 wmr, mpousBogutesib — AO «IIOK
O6uoBnenue» (Poccus) m pacTBOp s IprueMa
BHYTpPb «I'eMaHTHOJI» B IO3UPOBKE 3.75 MT/MJI, IIPO-
ussoautensb — Pierre Fabre Medicament Production
(®pannus) [19].

IIpoBenen ananus accopruMmenta JIII npornpano-
Jona Ha papmarneBruyeckoM peiake CIIIA u Beu-
kobpuTaHuu (puc. 2).

B Besmmkobpuranuu 3apeructpupoBaso 17 TH mpo-
MPAHOJIOJIA C PA3IMYHBIMU JIO3UPOBKAMHU U B Pa3HBIX
JI®. Haubostee onyssipHoi JIO ABJISAIOTCA TabJIETKH
(47 %), a Takske TabJIETKH, TOKPBITHIE TJIEHOYHOU 060-
JIOUKOH (29 %), 1 Kamcysbl ¢ 3aMeJJIEHHBIM BBICBO-
boxknenuem (12 %). JlosupoBku TBepAbIX JI® BKIIIO-
4aroT 10, 40, 80, 160 mr. Kuzakue JIO npe/icTaBieHb
pactBopamMu Il TIpHEMAa BHYTPh C JIO3UPOBKAMH
5 MT/5 MJI, 10 MT'/5 MJI, 40 MT/5 MJI M1 50 MT/ 5 MJI, KOTO-
pble MOTYT IPUMEHATHCA JIJIA IeTel [20].

B CHIA 3aperucrpupoBano 18 TH mnpomnpaso-
JIOJ1a, BBIILyCKaeMbIX B pa3nndHbIX JID. TBepabie JID
BKJIFOUAIOT TabJIeTKH (39 %) M KaICyJIbl C 3aMeIJIEH-

Tatuericn / Tablets _

TabneTky, MOKPHITHIE IIIEHOYHOH 000I0UKOi

PactBop juist npuema BHyTpb / Oral solution

Kamncysbl ¢ 3aMe//IeHHBIM BBICBOOOXKICHUEM

(39%) and extended release capsules (39%). A wide
range of dosages is present among solid DFs: 10, 20,
40, 60, 80, 120, and 160 mg. Additionally, liquid DFs
as oral solutions (11%), and parenteral DFs as inject-
able solutions (11%) are available. Dosages of liquid
DFsinclude 3.75 mg/ml, 20 mg/5 ml, and 40 mg/5 ml,
while dosage of parenteral DFs is 1 mg/ml [8].

Research on the range of propranolol drugs in
various countries has revealed significant differences
in pharmaceutical markets. Currently, various dos-
ages and DFs (Fig. 3) are available worldwide.

On the global pharmaceutical market, solid DFs
are represented, including tablets (10, 20, 40, 60,
80 mg), film-coated tablets (10, 40, 80, 160 mg), and
extended release capsules (60, 80, 120, 160 mg).

Liquid DFs of propranolol are available as an oral
solution in the following dosages: 3.75 mg/ml,
5 mg/5 ml, 10 mg/5 ml, 20 mg/5 ml, 40 mg/5 ml,
and 50 mg/5 ml, making it convenient for use in
pediatric practice.

Parenteral DFs of propranolol are available in the
form of injectable solution in a dosage of 1 mg/ml
and are registered in the United States only.

Coefficients of the range of drugs with the INN
“propranolol” registered in the SRM of the RF were
calculated.

The coefficient of completeness of the dosage
range for propranolol in the RF (C_ ) is 0.4. This
coefficient indicates that the range of propranolol-
based drugs in the RF is limited. Important DFs of
propranolol — extended release capsules and inject-
able forms are not available in the RF.

The coefficient of the depth of the dosage range in
the RF (C, , ) is quite low, 0.21. Patients may face the
problem of the lack of optimal dosage. In some cases,
patients are required to take several tablets at a time
due to the lack of dosages above 40 mg.

CIIOA / USA

B Bemko6puranus / UK

Film-coated tablets |
[
(I

Extended release capsules

PacTBop mns nabekuuii / Injectable solutions

o 1 2 3

4 5 6 7 8 9

Komnugectso JIIT / Number of drugs

Puc. 2. KosinuecTBo 3aperucTpupoOBaHHbIX JIEKAPCTBEHHBIX mpenaparos (JII1) mpompanosiosna
B Besuko6puranuu u B CIIA [3, 4]
Fig. 2. The number of propranolol-based drugs registered in the United States and the United Kingdom [3, 4]
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Registered drugs Dosages Dosage forms Pediatric drugs

B Poccus / Russia
Bemukobpuranus / UK
B Pecnyonuka bemapycs / Republic of Belarus

Pecny6mnuka Keipreizcran / Republic of Kyrgyzstan

CIIA /USA
Crpansl EADC / Countries of EAEU
B Pecmy6nuka Kazaxcran / Republic of Kazakhstan

B Pecry6nuka Apmenus / Republic of Armenia

Puc. 3. CpaBHeHIe 3aperrCcTPHPOBAHHBIX JIEKAPCTBEHHBIX [IPEIapaToB MPOIpaHosiosa B PO ¢ ApyruMu crpanaMu
(EASC — EBpas3uiicKkuii 9KOHOMHYECKUH COI03)
Fig. 3. Comparison of registered propranolol-based drugs in the Russian Federation with other countries
(EAEU - Eurasian Economic Union)

HBIM BBICBOOOXKIeHHEM (39 %). OrpoMHOe pasHo-
obpasue JI03UPOBOK IPUCYTCTBYET CPEAY TBEPIbIX
JI®: 10, 20, 40, 60, 80, 120 u 160 mr. Kpome Toro,
JIOCTYIIHBI kuakue JI® — pacTBOpHI /I IpHeMa
BHYTpH (11 %) u mapeHTepasibHble JI® — pacTBOpHI
Juisi uHbeknui (11 %). JlosupoBku kujpkux JIO
BKJIIOUAIOT 3.75 MT/MJ, 20 MT/5 MJI B 40 MT/5 M,
JTIO3UPOBKA MapeHTepabHbIX JIO — 1 mr/mut [8].

UccnemoBanue accoprumenta JIII mpompano-
JIoJIa B PAa3/IMYHBIX CTPaHAX BBISABUJIO CYIIECTBEH-
HbIE PA3JINYKS HA PHIHKAX JIEKAPCTBEHHBIX CPEJICTB.
Ha manHbINl MOMEHT B MUpE JIOCTYIIHBI PA3/IMIHBIE
mo3upoBku u JID (puc. 3).

Ha mexnynapoasoM ¢dapMalieBTH4ecKOM PhIHKE
IpeJicTaByieHbl TBepable JI®: Tabierku (10, 20, 40,
60, 80 Mmr); TabJeTKH, MOKPHIThIE 000JIOUKOH (10,
40, 80, 160 Mr); KamcCyJibl C 3aMe/IJIEHHBIM BBICBO-
6ok aenueM (60, 80, 120, 160 Mr).

Kunxue JI rpesicTaBieHbl paCTBOPOM JIJIsI IPU-
eMa BHYTDb B JIOBUPOBKax: 3.75 MTI/MJI, 5 MTI/5 M,
10 Mr/5 MJI, 20 MT/5 MJI, 40 MT'/5 MJI, 50 MT/5 MJI,
YTO /lesiaeT yA00HBIM IpUMeHeHNe IIPOIIPAHOJI0Ia B
JIETCKOU MTPaKTUKE.

ITapenTtepasbublie JI® nponpaHosiosia IpeacTaB-
JIEHBI PACTBOPOM JIJII UHBEKITUH B TO3UPOBKE 1 MT/
MJI M1 3apeTUCTPUPOBAHEBI TOJIbKO B CIITA.

Beutn paccumTaHBl MOKAa3aTeIH aCCOPTHMEHTA
JIIT ¢ MHH «npornpaHnoson», 3aperucTpupOBaHHbIX
B I'PJIC P®.

The coefficient of the depth of the pediatric dos-
agerange (C, ) 1is 0.17 in the RF, indicating a lack of
diversity in pediatric dosages. As of today, in the RF,
only one pediatric dosage of the drug is registered,
and it is manufactured abroad. This complicates the
accurate and safe dosing of propranolol, which is
critical for children.

CONCLUSION

In the RF, propranolol-based drugs are available
in two DFs: tablets (10 and 40 mg) and an oral solu-
tion (3.75 mg/ml). A similar situation is observed in
the EAEU.

In contrast, on the markets of the United States
and the United Kingdom, there are a wide range of
choices. Here, a variety of propranolol DFs is avail-
able, including extended release capsules, tablets,
film-coated tablets, injectable solutions, and oral
solutions. A variety of dosages ranging from 10 mg to
160 mg for solid DFs provides an individualized
approach to the treatment of adults.

Furthermore, in the United States and the United
Kingdom, 6 dosages of liquid DFs are registered,
ensuring high availability of propranolol for children.

In the RF, only 1 pediatric DF (in a single dosage)
is registered as an oral solution. The drug is imported
and is not included in the LVED, which results in its
high cost and, consequently, limited accessibility for
the population.

Journal homepage: http://jsms.ngmu.ru
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Kospduuuent nonnorel accoprumenra (K ) mo
JI® B PO paBeH 0.4. /laHHbIN K03 UITUEHT CBU/IE-
TEJICTBYET O TOM, UTO aCCOPTHUMEHT IIPOITPAHOJI0JIA B
P® orpanmnuen. B P® otrcyTcTBYIOT BasKHBIE JJIA 37[pa-
BooxpaHeHUA JI® pornpaHoIIosia — KalCyJIbl ¢ 3aMe/l-
JIEHHBIM BBICBOOOKIIEHUEM U UHBEKIIMOHHBIE JID.

KoaddurueHT riryOGMHBI aCCOPTUMEHTA IO 03U-
pOBKaMm (Kr_m) B P® /10BOSTbHO HUBKUU U paBeH 0.21.
ITarueHThl MOTYT CTOJIKHYTHCSA C IPOOJIEMOH OTCYT-
CTBUS ONTHMAaJIbHOU JI03UPOBKU. B OT/IeJIBHBIX CITy-
Yasx NaleHThl BBIHYK/IeHbI IDUHUMATh HECKOJIBKO
TabJIeTOK 3a OJINH Pas, B CBA3U C OTCYTCTBHUEM JIO3U-
POBOK BBIIIIE 40 MT.

KoaddpurueHT rryOHHBI acCOpTHMEHTA IO JIET-
CKUM JIO3UPOBKaM (KWT) B P® — 0.17, utO cBHAE-
TEJILCTBYET 00 OTCYTCTBUU Pa3HOOOpPA3UA JETCKUX
JI03UpOBOK. Ha ceromHsAmHUM JleHh B P® 3aperu-
CTPUPOBAHA TOJBKO OJ[HA JieTCKas Jo3upoBka JIII,
mpuyeM 3apyb6eXKHOTO IPOU3BOACTBA. JTO YCIIONK-
HsAET TOYHOe 1 6e30TIacHOe JO3UPOBAHUE IIPOIIPaHO-
JIOJIa, YTO KPUTHUUYECKHU BAXKHO JJIA JIETEN.

3AK/IOYEHUE

B P® JIIT Ha ocHOBe HPOIPaHOJIOJIA IPEJCTaB-
JieHsl B AByX JI®: TabseTku (10 U 40 MT) U pacTBOP
IUIA IpueMa BHYTPb (3.75 mr/mi). B crpanax EASC
HaOJIFOTaeTCs TIOX0KasA CUTYaITUs.

Hanporus, peiaku CIHA u Benukobpuranuu
MpeJIJTaraloT MIUPOKUI CIIEKTP BhIOOpa. 3/1ech mpes-
cTaBJieHbl pa3yinyHble JIO nporpaHoiosia, BKIYasa
KaIlCyJbl € 3aMe/JIeHHBIM BBICBOOOK/IeHUEM;
TabsieTKH; TabJIeTKH, MOKPHIThIE O0O0JIOUKOM, pac-
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TBOPBHI /IS UHBEKIUH W PACTBOPBI JJI IIpHEMA
BHYTPb. Pa3HOOOpa3HbIe J03UPOBKU OT 10 0 160 MT
TBepAbIx JI® mporpaHosona 00ecneunBaOT UH/U-
BU/IyUTHHBIH ITOAXOJ K JIEUEHUIO B3POCIIBIX.

Kpowme Toro, B CIIIA u Benukobpuranuu 3aperu-
CTPUPOBAHO 6 TO3UPOBOK KUAKHX JID, uTto obecreun-
BaeT BBICOKYIO JIOCTYITHOCTb ITPOIIPAHOJIOINA JJIS JIETEH.

B P® zaperucrpupoBaH TobKO 1 nerckuii JIIT (B
OZTHOU JTOBUPOBKE) B BHJE pacTBoOpa JJis MpHUeMa
BHYTpb. [Ipenapat ABjisieTcss UMIIOPTHBIM U HE BXO-
nut B niepedeHb KHBJIII, uto oOyc/ioBIMBaeT ero
BBICOKYIO II€HY U, COOTBETCTBEHHO, HU3KYIO JIOCTYII-
HOCTB JUIS1 HaceJIeHUA.

OTCyTCTBHE JOCTYIHBIX U Pa3HOOOPA3HBIX JET-
ckux JIIT B P® sBisieTcss BasKHOM mpo6IeMOi, KOTO-
pas TpebyeT BHUMAHUS U HEOTIOKHOTO PEIIEHHUS CO
CTOpOHBI  (hapMaIleBTUUYECKOH W MEJUIIMHCKOU
UHAYCTPUH, a TAKXKE TOCYZAPCTBEHHBIX OPTaHOB.

KoH}uKT nHTEPECOB. ABTOPHI 3aABJISIOT 00
OTCYTCTBUHU KOH(JIMKTA UHTEPECOB.
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310pOBhE JEBOUYEK-IIOAPOCTKOB ropoza Hosocuoupcka u
HoBocuOHPCKON 00/1aCTH: 0COOEHHOCTH M COCTOSIHHUE

JlykameBa O.B.}, Makapos K.10.2, bopros B.A.2, CokosioBa T.M.2, ITuBens JI.A.2, FOpbeBa T.A.?

I'BY3 HCO «KauHuueckuil ueHmp oxpaHbt 300p0o8bs cembl U penpodykuyuu», Hogocubupck, Poccus

2@I'6OY BO «Hogocubupckuil cocydapcmeeHtbiil MeduyuHckuil yHusepcumem» Munadpasa Poccuu, Hosocubupck,
Poccus

AHHOTALIA

BBengeHue. Bompocs 37J0pOBbA JIEBOUYEK-IIOIPOCTKOB B COBPEMEHHOM ODII[ECTBE CTAHOBATCA BCe OoJlee aKTyaslb-
HBIMU, TPeOYs IPUCTATHPHOTO BHUMAHUSA U HAYYHOTO HUCCIIETOBAHUS.

IT e 1 5. OUEHUTh PEIPOAYKTHBHOE M COMATHIECKOE 3/I0POBbE JeBOUEK-TI0APOCTKOB B HoBocubupcke u HoBocubup-
CKOH 00J1acT, a TakKe MPOaHATHN3UPOBATh TEKYIIEE COCTOSHIE CUCTEMbI OXPaHbl PEIIPOLYKTHUBHOTO 3/I0POBbSI HECOBED-
IIEHHOJIETHUX B PETHUOHE.

MaTepuans U MeTOJ Bl . [IJi00eHKN CHCTEeMBI OXPaHbI PEIIPOAYKTUBHOTO 3/I0POBbS UCIIOJIb30BAINCH CTa-
TUCTUYECKHEe JJaHHble MenuIuHcKoro nHGopMauoHHo-aHanutudeckoro rearpa HCO 3a 2019—2022 rr. /114 onjeHKu
0cOOEHHOCTEN PEITPOAYKTUBHOTO M COMATHUECKOTO 3/I0POBbs IIPOBEAEHO KJIMHUYECKOE UCCIEeZIOBAHUE C yJacTHEM 127
JIEBOUYEK-ITO/IPOCTKOB, obpaTusmmxcs B I'BY3 HCO «KyMHUYeCKUH IEHTP OXPAaHbI 3/I0POBbs CEMbU U PENPOAYKIHI» B
2019—2020 IT.

PesyanbTartTsl . CIpyKTypa cUCTEMBI OXpaHbl PEIIPOAYKTUBHOTO 37J0POBBs HecoBepiieHHoseTHUX B HCO obecne-
YHBAET JOCTYII K METUITMHCKOM ITOMOIITY Yepe3 aMOyJIaTOPHBIE U CTAI[MOHAPHbIE 3BE€Hbs, BKJIIOUAs CIIEIHATU3UPOBAHHbIE
KaOWHETHI B CETU YKEHCKHUX KOHCYJIbTAIIHH, JETCKUX MOJIMKJIUHUK U MHOTONIPOGUIILHBIX O0JIBHUIL. Pa3BUTHE MapIIPyTOB
HaIpaBJIeHUsI JIeBOYEK C TMHEKOJOTHUYEeCKUMHU 3a00JIEBAHUSAMU B MEJUIMHCKIE OPTaHU3AIMH PA3JIMYHOTO YPOBHSA B
peruoHax CHOMpPCKOro deiepasIbHOr0 OKpyra K 2022 T. ¥ IPOBeJIeHNe e3KerOHOT0 aHAIN3a OKA3aHUsA YCIIYT CBUETEIb-
CTBYIOT O JIOCTYITHOCTH U pa3HOOOpa3uy MeAHUIIMHCKON IIOMOIIHU JleTcKoMy HaceseHuio B HoBocubupcke u HCO. OTtme-
YEeHO CHUKeHHe yPOBHA 0XBaTa IPOQUIaKTUIECKUMH OCMOTPaMU HECOBEPIIEHHOJIETHUX, a TaKXKe pe3Koe yBeJndeHue
CJIyyaeB TMHEKOJIOTHYECKUX 3a060JIeBaHUH CPeU ZIeBOUEK-UHBATH/IOB. Y JIeTel /10 10 JIeT NpeobJIaiailoT HEBOCIAIUTEb-
Hble 3200JI€BaHUsI, Y OJPOCTKOB — HAPYIIEHUs MEHCTPYaabHOU GyHKINN. OKa3aHHe MeIUIIIHCKON IIOMOIIU 1 XUPYPIH-
YeCKoe JIeUeHe THHEKOJIOTHIECKHX 3a00JIeBaHUH IIOAPOCTKOB OCyIecTBIsIeTCA 3O (GEKTUBHO, B OCHOBHOM C UCIIOJIH30Ba-
HUEM JIaIaPOCKOIIMYECKOTO AocTyna. OTMedaeTcss pocT oOpalieHnH 32 KOHCYJIBTAIUAMHE 110 BOIIPOCAM KOHTPALENINY U
CEKCYyaJIbHOTO IIOBEIEHU, a TaKXKe yBeJUYeHNe HCIIOJIb30BaHUsA CPE/ICTB HKCTPEHHOHM KOHTpanennuu. VceaenoBaHue,
IIPOBEICHHOE CPEJU JIeBOYEK-TI0APOCTKOB, BHIABUIIO HU3KYIO IPUBEP;KEHHOCTb KOHTPALIEIIIIUY U BBICOKYIO YaCTOTy Hapy-
IIeHUH MeHCTPYaIbHOH (YHKITUU. B CTPYKType SKCTpareHUTAJIbHOHN MAaTOJIOTUH MPEe0OIalaloT 601e3HU SHJOKPUHHOM
CHCTEMBI, IIpeK/ie BCETO OXKHUpPeHue U 3a00JIeBaHMSA MIUTOBUHON »Kesie3bl. XPOHUUECKHe 3a00JI1eBaHUSA JIOP-OPTaHOB,
JKeJIyZJOUHO-KHIIIEYHOTO TPAKTA U CUCTEMBI KDOBH TaK:Ke OKa3bIBAIOT BIUAHNE Ha 3/I0POBbE IOAPOCTKOB.
3axkni049eHUe . llomydeHHBIE JaHHBIE CBUJIETEJIBCTBYIOT O HEOOXOAMMOCTH JAIbHEHIIIEr0 IPUCTATIPHOIO BHUMA-
HUA K PENPOSYKTUBHOMY 3/I0POBBIO HECOBEPIIEHHOJIETHUX, BKIIIOUAsA Pa3paboTKy 3 GEeKTUBHBIX MEPOIPUATUN IPodU-
JIaKTUYeCKOH HaNPaBJIeHHOCTU U MEAUIIMHCKOM MO IePKKH.

Knaioueevle cnosa: penpoyKTHBHOE 3710POBBE, (PAKTOPHI PUCKa T’MHEKOJIOTUYECKUX 3a00IeBaHIH, OXpaHa PeNpoyK-
TUBHOTO 3/I0POBb JIeTeN U MIO/IPOCTKOB, PENPOAYKTUBHOE IIOBE/IEHHE, TI0JIOBOE BOCIIUTAHUE, aKyIIIEP-THHEKOJIOT, JIeTH,
MIOJAPOCTKU.

Oo6pasen nuTupoBaHusa: Jlykamesa O.B., Makapos K.1O., Bopuos B.A., CokosoBa T.M., ITusens JI.A., IOpbe-
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Health of adolescent girls in Novosibirsk and the Novosibirsk
region: features and state
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Clinical Center for Family Health Care and Reproduction, Novosibirsk, Russia
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ABSTRACT

Introduction. Issuesofadolescentgirls’ health in modern society are becoming increasingly relevant requir-
ing close attention and scientific research.

Aim . To assess the reproductive and somatic health of adolescent girls in Novosibirsk and the Novosibirsk region
(NR), as well as to analyze the current state of the reproductive healthcare system for minors in the region.
Materials and methods. Toassessthe reproductive healthcare system, statistical data from the Medi-
cal Information and Analytical Center of the NR for 2019—2022 were used. To evaluate the characteristics of reproductive
and somatic health, a clinical study with the participation of 1277 adolescent girls seeking medical consultation at the Clini-
cal Center for Family Health Care and Reproduction in 2019—2020 was conducted.

Results. Thestructure of the reproductive healthcare system for minors in the NR provides access to medical care
via outpatient and inpatient settings, including specialized offices in the network of antenatal clinics, pediatric clinics and
multi-field hospitals. Developing routes for the referral of girls with gynecological diseases to medical organizations of
various levels in the regions of the Siberian Federal District by 2022 and the annual analysis of service delivery show the
availability and diversity of medical care to the children’s population in Novosibirsk and the NR. There was a decrease in
the coverage of periodic health examinations for minors, as well as a sharp increase in cases of gynecological diseases
among girls with disabilities. Non-inflammatory diseases prevail in children under 10 years of age, and menstrual disor-
ders — in adolescents. The provision of medical care and surgical treatment of gynecological diseases of adolescents is
performed effectively, mainly using laparoscopic access. There has been an increase in requests for advice on contraception
and sexual behavior, as well as an increase in the use of emergency contraception. A study conducted among adolescent
girls revealed low adherence to contraception and a high incidence of menstrual dysfunction. The structure of extragenital
pathology is dominated by diseases of the endocrine system, primarily obesity and thyroid disorders. Chronic otorhinolar-
yngologic, gastrointestinal and hematologic diseases also have an impact on the health of adolescents.
Conclusion. Thedataobtainedindicate the need for further close attention to the reproductive health of minors,
including developing effective measures for prevention and medical support.

Keywords: reproductive health, risk factors for gynecological diseases, maintenance of reproductive health of children
and adolescents, reproductive behavior, sex education, obstetrician-gynecologist, children, adolescents.
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BBEJAEHHNE INTRODUCTION

B coBpemeHHOM 001IecTBE BOIPOCH 3/10POBbHS
ZIEBOYEK-II0/IPOCTKOB ITpHoOpeTaoT Bce Oosiee 3Ha-
YUMBIA XapaKTep, TpeOys MPHUCTAIBHOTO BHIMAHHUS
Y HAYYHOTO HccaeoBaHuA [1]. ITo 00ycIoBIEHO HE
TOJIPKO (DU3HOJIOTUYECKUMU 0COOEHHOCTSIMHU TIepe-
XOZHOTO MEPUO/IA B XKU3HU IMTOIPOCTKA, HO U BJIHSA-
HUeM Pa3JIMYHBIX (AKTOPOB, TAaKUX KaK COITHATIb-
Hble U KYJIBTYpDHble H3MEHEHUs, 5KOJIOTHUECKHE
aCIeKTHI, a TAaK)Ke JIOCTYITHOCTD 3/IpaBOOXPAHEHUS.
OreHKa perpolyKTUBHOTO U COMATHYECKOT0 3/0PO-
Bbsl COBPEMEHHBIX JIEBOUEK-TIOZPOCTKOB IIPEJICTaB-
JsieT cob0 BaXKHYIO 3a/ady 111 (POPMHUPOBAHUA
3 PeKTUBHBIX CTpaTernii MPODUIAKTUKA U Jede-

In modern society, the health issues of adolescent
girls are becoming increasingly important, requiring
close attention and scientific research [1]. This is due
not only to the physiological characteristics of
puberty in the life of an adolescent, but also to the
influence of various factors such as social and cul-
tural changes, environmental aspects, as well as
access to healthcare. Assessing the reproductive and
somatic health of modern adolescent girls is an
important task for the development of effective strat-
egies for the prevention and treatment of gynecologi-
cal diseases aimed at ensuring long-term physical
and psychosocial well-being, as well as preserving
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HUS TUHEKOJIOTHYECKHUX 3a00JIeBaHUM, HAIIPaBJIEH-
HBIX Ha obecrieyeHue J0JITOCPOUYHOTO (PU3UIECKOTO
U TICUXOCOITMAJIBHOTO OJIarOMoJIyums, a TaKxKe
COXpaHeHUs PEenpOaAyKTHBHOTO MTOTEeHI[HAsIa
CTpaHbl. B cBeTe COBpeMeHHBIX BHI30BOB B 00J1aCTH
3paBOOXPAHEHMU Beylllee 3HAaUeHNe TprobpeTaeT
[MOHUMAaHWE W COBEPIIEHCTBOBAHUE MEIUKO-COIIH-
QJIbHOU TOJZIEPIKKU JIEBOUYEK-TIOZPOCTKOB, obecre-
YuBaIlee HayaHoe 000CHOBaHUE pa3pabOTKU cTpa-
TErUH YIyUIIEeHU UX 3710pOBbs [2]. B cBsA3U ¢ aTHM
MPE/ICTABJISIETCSI BAaKHBIM IPOBEJIEHUE aHAIU3a
PENPOIyKTUBHOTO U COMATHUYECKOTO 3/I0POBbS
JleBouek-1mopocTkoB HoBocubupcka u HoBocubup-
ckoit obsactu (HCO) ¢ 1enbio BBISBJIEHUA KIIOYe-
BBIX (PAKTOPOB, BIMAIONIUX Ha UX 00Iee 6iarormo-
JIydue.

IIEJIb NCCJIEJOBAHU A

O1eHUTh PENPOAYKTUBHOE ¥ COMAaTUUIECKOE 3710-
POBBE JI€BOUEK-TIOIPOCTKOB B HoBocuOupcke u
HoBocubupckoii 061acTy, a TakKe IPOAHAIU3UPO-
BaTh TEKYIllee COCTOSIHHE CHCTEMBI OXPAHBI PEIpo-
JIYKTUBHOTO 3/I0POBbsI HECOBEPIIIEHHOJIETHUX B
peruoxe.

MATEPUAJIBI 1 METO/IbI

J1J151 OLIEHKU CHCTEMBI OXPaHbI PEITPOYKTHBHOTO
37I0POBBSI  IIPOAHAIM3UPOBAHBI  CTATUCTUUECKHE
nmanable MeaunuHCKOTO WHGOPMAIMOHHO-aHAIIH-
tudeckoro nearpa HCO 3a nepuoz ¢ 2019 o 2022 T.
C mesnpio orpeziesieHUss OCOOEHHOCTEH PENpOAyK-
TUBHOTO M COMAaTHYECKOTO 37I0POBbsl JIEBOUEK-
IIO/IPOCTKOB IIPOBEZIEHO KJIMHHUYECKOEe HCCIIEZ0Ba-
HUe, B KOTOPOM IPUHSJIM yJacTHe 127 JeBOYeK-
MTOZIPOCTKOB, OOpaTUBHINXCS 3a MOMOINGI0 B I'BY3
HCO «KyiuHWYECKUHA LEHTP OXPaHBbI 30POBbS
CEMbU U PENPOAYKIIUN» B 2019—2020 IT. YUACTHHUI]
00cIeoBaId 0 KJIACCUYECKOMY AJITOPUTMY, IIPH-
HATOMY B paboTe Bpaua — akymiepa-THHEKOJIOra,
paborarlero ¢ [eTbMH U MOJPOCTKAMHU, U BKJIIO-
yapiieMy B ce0si cO0p aHAMHECTHYECKUX JAHHBIX,
OIIEHKY MEHCTPYaJIbHOU U PENpPOAYKTUBHOU (DYHK-
IUH, a TaKKe OOIIUH U THHEKOJIOTUYECKUH OCMOTP.
HcenenoBaHnme COOTBETCTBOBAJIO IPUHATHIM 3THYE-
CKHM CTaHJIapTaM u 0110 o06pero KomureTom mmo
sTuKe HOBOCHOUPCKOTO TOCYZJapCTBEHHOTO MeIu-
[IIMHCKOT'O0 YHUBepcuTeTa. Bce ydyacTHUKU Hccielo-
BaHUA IPEJOCTABIWIN JIOOPOBOJIBHOE HMH(OPMHUPO-
BaHHOeE COIJIacHe Ha CBOE yJacTHe B UCCIIeI0BAHNN.

PE3YJ/IBTATDI

B mopnep:xaHumM 370pOBbA MaTepu U pebeHKa
BROKHYIO (OYHKIIHIO BBIIIOJIHAET aKyIlIepCcKO-THHEKO-

the reproductive potential of the country. In the light
of modern challenges in the field of healthcare, the
understanding and improving medical and social
assistance for adolescent girls, providing scientific
justification for the development of strategies to
improve their health, is of paramount impor-
tance [2]. In this regard, it is essential to analyze the
reproductive and somatic health of adolescent girls
in Novosibirsk and the Novosibirsk Region (NR) in
order to identify key factors affecting their common
well-being.

AIM OF THE RESEARCH

To evaluate the reproductive and somatic health
of adolescent girls in Novosibirsk and the Novosi-
birsk region, as well as to analyze the current state of
the reproductive healthcare system for minors in the
region.

MATERIALS AND METHODS

To assess the reproductive health system, statisti-
cal data from the Medical Information and Analyti-
cal Center of the NR over a period from 2019 to 2022
were analyzed. In order to determine the characteris-
tics of the reproductive and somatic health of adoles-
cent girls, a clinical study was performed, which
involved 127 adolescent girls who sought help from
the Clinical Center for Family Health and Reproduc-
tion in 2019—2020. The participants were examined
according to the conventional algorithm for obstetri-
cian-gynecologist working with children and adoles-
cents, and included medical history taking, assess-
ment of menstrual and reproductive functions, as
well as general and gynecological examination. The
study complied with ethical standards and was
approved by the Ethics Committee of Novosibirsk
State Medical University. All the participants pro-
vided voluntary informed consent for their participa-
tion in the study.

RESULTS

In maintaining the health of mother and child, an
important function is performed by obstetric-gyneco-
logical care, which interacts closely and continuously
with outpatient and inpatient clinics, emergency
medical service, medical and genetic consultations
and other health facilities. The structure of the repro-
ductive healthcare system for minors in the NR cov-
ers outpatient and inpatient clinics. Medical and pre-
ventive care for children, adolescents, and their par-
ents are available both in territorial health settings
and in specialized health protection centers. In the
NR, obstetric-gynecological care for minors is pro-
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JIOTHYecKas CIy»k0a, TECHO U HEIPEPHIBHO B3aUMO-
JIEUCTBYIOIAS € TTOJTUKIMHAYECKUMHE U CTAIllMOHAP-
HBIMH, CJIYKOOU CKOPOM METHIIMHCKOW IOMOIIIH,
MEIUKO-TeHETUUYECKUMHU KOHCYJIbTAUAMUA W JPYy-
TUMH YIPEKIEHUSAMYI B CHCTEME 37IPaBOOXPAHEHUS.
CTpyKTypa CUCTEMBI OXPaHbI PEMTPOYKTHBHOTO 3/10-
poBbs HecoBepireHHosieTHUX B HCO oxBaThIBaeT
aMOyJIaTOpHBIE U CTaIlMOHAPHBIE 3BE€HbA. JleueOHas
U npoduIakTHUecKas IOMOIb IETSM, TOPOCTKAM
U WX POAUTENAM JOCTYIIHA KaK B YYaCTKOBO-
TEPPUTOPUAIBHBIX OPTaHU3AIUAX 3JIPaBOOXpaHe-
HUS, TaK U B CIIEITUATU3UPOBAHHBIX IIEHTPAX OXPaHbI
3m0poBbsi. B HCO axymiepcko-ruHeKoJI0THIecKast
IIOMOII[b HECOBEPIIIEHHOJIETHUM IIPE0CTaBIISETCS
yepes CHeluaJTn3upOBaHHbIe KAOUHETHI B CETH YKEH-
CKUX KOHCYJIbTAIlMH, HETCKUX TMOJHUKJIUHUK U MHO-
ronpo@IbHBIX OOJBHHUI], & TaKK€e THHEKOJIOTHYe-
CKUMHU OT/IeJIEHUSIMU B COCTaBe MHOTOTIPODUITBHBIX
JIETCKUX U B3POCJIBIX CTAIIHOHAPOB, a TAaKKe YIPEIK-
JIEHUSIMH POJIOBCIIOMOKEHUS 1—3-T0 YpOBHEH, [leH-
TPOM OXpaHbI 37J0POBbsI CEMbU U PENPOAYKITHH.

K 2022 r. Bo Bcex pernonax Cubupckoro dese-
PIBHOTO OKpyra pas3paboTaHbl W yTBEPIKIAEHBI
MapIIPyThl HAIPABJIEHUS JIEBOYEK C THHEKOJIOTUYE-
CKUMH 3a00JIeBaHUSIMHU B MEIUIIMHCKIE OpraHU3a-
U Pa3JIMYHOTO YPOBHs OKa3aHUs MEJUIIUHCKOU
IIOMOIIIK B COOTBETCTBHH C IPUKA3aMU OPTaHOB
HCITOJTHUTETFHOU BJIACTH B 00JIACTH 3IpaBOOXpaHe-
HUA. AHAJIU3 OKa3aHWsA YCJIyT Ha aMOyJIaTOPHOM H
CTAI[MOHAPHOM YPOBHSIX CHCTEMBI OXPaHBI PEIPO-
JIYKTUBHOTO 37I0POBBSI JIEBOUYEK U JIEBYIIEK-TIO/I-
poctkoB B HoBocubupcke u HCO, mpoBoguMbId
€JKETOTHO, IEMOHCTPUPYET JOCTYIHOCTb U PAa3HO-
obpasue MpeocTaBsseMol JieueOHO-IUarHoCTHYe-
CKOU ITOMOIIH JIETCKOMY HACEeJIEHUIO BO BCEX JIECATH
pationax HoBocubupcka u HCO.

CorstacHO faHHBIM MeIuIHCKOTO HH(pOpMAaIH-
oHHO-aHanuTH4yeckoro 1entpa HCO 3a mepuop c
2019 MO 2022 T. MPOU3OILIO CHIKEHHE YPOBHA
oxBaTa MPOGUIAKTHIECKUMH OCMOTPAaMH HECOBEP-
[IIEHHOJIETHUX JIEBOYEK B YCTAHOBJIEHHBIE CPOKH — C
94.6 % B 2019 T. 10 84.2 % B 2022 1. O6paiaer Ha
cebsI BHIMaHUE PE3KOe YBeJTMUEHHE YHCIIa JEBOUEK-
WHBUIH/IOB C COYETAHHEM HAPYIIEHUU IT0JIOBOTO
pa3BUTHA, pACCTPOHCTBAMU MEHCTPYaNui u 3aboJte-
BaHUSAMH HAPYKHBIX U BHYTPEHHUX ITOJIOBBIX Opra-
HOB, BXOJSAIINX B 5-F0 TPYHIy PENPOIYKTHBHOTO
37I0POBBSA — 4 CJIy4asi B 2019 T. 10 CPAaBHEHUIO C 132 B
2022 T. B cTpyKType BBISBJIEHHBIX THHEKOJIOTHUYE-
CKUX 3a00JIeBaHUU MPU TPODHUIAKTUIECKOM OCMO-
Tpe B IepUoj] 2019—2022 IT. y BO3PACTHOH TPyIIIIe
J1o 10 Jiet (3 roja u 6 jieT) HabJrojaercs mpeobiaga-
HHE HEBOCIAJIUTEbHBIX 3a00JIEBAHUN KEHCKHUX
IIOJIOBBIX OPTaHOB, BKJIIOYAsl CPAIeHUs BYJIbBBI

vided via specialized offices in the network of antena-
tal clinics, children’s outpatient clinics and multi-
field hospitals, as well as gynecological departments
within multi-field hospitals for children and adult
population, as well as primary and tertiary maternity
Center for Family Health and Reproduction.

By 2022, in all regions of the Siberian Federal
District, routes for the referral of girls with gyneco-
logical diseases to medical facilities of various levels
of medical care have been developed and approved
in accordance with the orders of the executive
authorities in the field of healthcare. An annual anal-
ysis of providing services at outpatient and inpatient
basis of the reproductive healthcare system for girls
and adolescent girls in Novosibirsk and the NR dem-
onstrates the accessibility and diversity of medical
and diagnostic care provided to the pediatric popula-
tion in all ten districts of Novosibirsk and the NR.

According to the data of the NR Medical Informa-
tion and Analytical Center, over a period from 2019
to 2022, there was a decrease in the periodic health
examinations coverage rate of girls and adolescent
girls within the abovementioned points from 94.6%
in 2019 to 84.2% in 2022. Attention is drawn to a
sharp increase in the number of girls with disabilities
having disorders of sexual development, menstrual
disorders and diseases of the external and internal
genitalia belonging to the 5th group of reproductive
health — 4 cases in 2019 compared with 132 in 2022.
In the structure of gynecological diseases revealed
during periodic health examinations over a period of
2019—2022, in the age group under 10 (3 years and
6 years), there is a predominance of non-inflamma-
tory diseases of the female genital organs, including
adhesions of vulva (N9o0.8). In adolescence (14—
17 years), disorders of the patterns and regularity of
menstruation (N91-N93), as well as dysmenorrhea,
are mainly detected. Inflammatory diseases of the
vulva and vagina (N75—-N77) during a periodic health
examination are revealed in comparable values in
both age groups.

In addition to periodic health examinations, it is
important to take into account the morbidity detected
during medical consultation, since the level of refer-
ral remains consistently high. In this context, the
proportion of detected diseases is maintained at
about 80%, and more than a third of them are pri-
mary cases. The structure of gynecological morbidity
at referral is comparable to that detected during
periodic health examinations. In the age group of
girls 0—9 years old, inflammatory diseases of the
vulva and vagina, as well as non-inflammatory dis-
eases, including adhesions of vulva, prevail over a
period from 2019 to 2022. Adolescent girls (10—
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(N90.8). B mozpoctkoBoM Bo3pacte (14—17 JIET)
MIPENMYIIECTBEHHO BBISBJIAIOTCS HAPYIIEHHS PUTMA
u xapakrepa MmeHcrpyanuii (N91-N93), a Taxxe
nucMeHopes.  BocmanmurenpHble  3abosieBaHUS
BYJIbBHI 1 Biiarasuia (N75—-N77) npu npoduiakTi-
YeCKOM OCMOTpPE BBISABJISIOTCI B COIOCTAaBUMBIX
[IOKa3aTeJsisaX B 00enX BO3PACTHHIX TPYIIIIAX.
[ToMumo TTpoBeIeHu A TPODUTAKTHIECKIX OCMO-
TPOB, B&YKHO YUUTHIBATH 32a00I€BAEMOCTD, BHISIBJIEH-
HYIO B X0O7Ie MEJUIIMTHCKOH KOHCYJIbTAIINH, TOCKOJIBKY
YPOBEHB 00pAIaeMOCTH OCTAETCS CTAOUIIBHO BHICO-
KUM. B JaHHOM KOHTEKCTE /I0JIs1 BBISIBJIEHHBIX 3200-
JIEBAaHUM TOJJEPIKUBAETCS HA yPOBHE IIPUMEPHO
80 %, u 6osiee TPETHU U3 HUX ABJISIOTCA MEPBUYHO
BBISIBJIEHHBIMHU cydasiMu. CTPyKTypa THHEKOJIOTH-
YecKoH 3a00J1€eBaeMOCTH MPHU OOpaIeHUuH COMOCTa-
BHMa C TOH, KOTOPas BBISABJISIETCS IIPU IIPOBEIEHUH
IpodUIAKTUYECKUX OCMOTPOB. B  Bo3pacTHOH
TpyTIIIe eBOYEK 0—9 JIET B IEPUOJ, C 2019 10 2022 T.
peolbJyIaIaloT  BOCIAJIUTENIbHBIE — 3a00JIeBaHUs
BYJIbBBI U BJIATAJIMINA, a TaKXKe HEBOCHAIUTEIbHbIE
3a00J1eBaHMsA, BKJIIOYAsA CpAIeHUs BYJIbBBL. J[Jis
JIEBOUYEK-TIOIPOCTKOB (10—17 JIET), KPOME BOCITATHU-
TeJIbHBIX 3a00JIeBAHUH BYJIbBHI U BJIaTaJIUIIA, XapaK-
TEpHBl PACCTPOMCTBA MEHCTPYyaJbHOU (PYHKLIUU.
OO1iee kouuecTBO 3ab0JieBAaHUU HWHQPEKIUSIMH,
nepepatomuMucs mosoBeiM mmytem (UIIIIID), Ha
MPOTSIKEHUU TIEPUOJIA 2019—2022 IT. JIUIIH HE3HA-
YHUTEJTHbHO CHU3WIOCH (C 74 cilydaeB B 2019 T. JI0
58 ciyuaeB B 2022 TI. COOTBETCTBEHHO). Tem He
MeHee COXPAHSETCS BBICOKAs YacTOTA BCTPEYaEMO-
CTH TaKUX 3a00JIeBaHUH, KaK XJITAMHU U103 U AHOTEHH-
TaJbHAsI TepIeTHdYecKas WHQOEKIUs, KOTOPbIE,
IIOMUMO OCTpOo# a3bl 0OOJE3HH, MOTYT OKa3aTh
HEraTUBHOE BOB3JIEHCTBHE HA KauyeCTBO JKU3HH H
BJIMSATD Ha PEMPOIYKTUBHYIO0 QYHKITHIO B OyIy1ieM.
OtMmeuaeTrcst BRIpaXKeHHAs MOTPeOHOCTD HaIlUeH-
TOK B CTAallHOHAPHOM JIEYEHHH THHEKOJIOTHYECKHUX
3a00J1€eBAaHUH B IETCKOM U ITOJIPOCTKOBOM BO3PACTe,
BKJIIOYAs XUPYPrHYECKOe BMENIATETbCTBO. AHAIHN3
naHHbIX Popmbl N© 066/y TTOKa3bIBAET, UTO B BO3-
pacTHOM TpyIine 0—9 JIeT OCHOBHBIM 3a00JI€BAaHHEM
€KETOHO SIBJISIIOTCS TPaBMbI IIOJIOBBIX OPTaHOB
(S30.2, S31.4—-5), B TO BpeMs Kak y MaIlUeHTOK B BO3-
pacte 10—17 JIeT — PacCTPOUWCTBA MEHCTPYyaIluu
(N91-93). Xupyprudeckoe jedeHre THHEKOIOTHYe-
CKuX 3200JIeBaHUN HECOBEPIIEHHOJETHUX JIEBOYEK
U JIEBOUEK-TIOJ[POCTKOB B OCHOBHOM OCYIIIECTBJIS-
€TCsI C TPUMeHEeHNEM JIAITapOCKOIIITYECKOTO JOCTYIIA,
a COOTHOIIIEHWE JIAIIAPOCKONHK K JIAllapOTOMUH
€KETOTHO OCTaeTCs Ha ypoBHe 8:1 COOTBETCTBEHHO.
KosnmuectBo GepeMeHHOCTEH y HECOBEPIIEHHOJIET-
HUX TPaKTUYEeCKH He H3MEHSeTCs B H3yJaeMbIA
MEePUO/I, OAHAKO K 2022 T. OTMEYAETCS YBeJIMUeHHE

17 years old), in addition to inflammatory diseases of
the vulva and vagina, are characterized by menstrual
disorders. The total number of sexually transmitted
infections (STIs) decreased only slightly during
2019—2022 (from 74 cases in 2019 to 58 cases in
2022, respectively). Nevertheless, there remains a
high incidence of diseases such as chlamydial and
anogenital herpes infection, which, alongside the
acute phase of the disease, can have a negative impact
on the quality of life and affect reproductive function
in the future.

There is a strong need in the inpatient treatment
of gynecological diseases in childhood and adoles-
cence, including surgical intervention. Analysis of
data from Form No. 066/y shows that in the age
group of 0—9 years, genital injuries are the main dis-
ease annually (S30.2, S31.4-5), while menstrual dis-
orders occur in patients aged 10—17 years (N91—-93).
Surgical treatment of gynecological diseases of girls
and adolescent girls is mainly performed using lapa-
roscopic access, and annually, the ratio of laparos-
copy to laparotomy remains at the level of 8:1,
respectively. The number of pregnancies among
minors stays virtually unchanged during the studied
period, however, by 2022, there is an increase in the
number of births in the group of primigravidae by 1.4
times, which may be due to effective preventive mea-
sures among young people.

In adolescent girls, the request for consultations
on contraception decreased to 475 cases in 2020 due
to the COVID-19 pandemic, but in 2022 it recovered
to the pre-pandemic level, approaching 1519 cases.
An increase in the use of combined hormonal contra-
ceptives is noteworthy, but by 2022, also occurs a
significant increase in the number of adolescent girls
using emergency contraception (from 23 cases in
2019 to 200 cases in 2022). And noteworthy increase
in the number of consultations conducted by pediat-
ric gynecologists on sexual behavior takes place:
from 290 to 1006 between 2019 and 2022, which
reflects the high patient interest in this topic.

The current health status of adolescent girls is
important in determining the reproductive potential
of a society. To assess the state of reproductive and
somatic health, a study with participation of 127 ado-
lescent girls living in Novosibirsk and the Novosi-
birsk region in 2020 was carried out. The average
age of the participants was 15.7 + 0.1 years. The
examination of the participants was performed
according to the conventional algorithm for an obste-
trician-gynecologist working with children and ado-
lescents, and included medical history taking, assess-
ment of menstrual and reproductive functions, as
well as general and gynecological examination. The
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KOJINUECTBA POJIOB B TPYIINIe ITepBOOEPEMEHHBIX B
1.4 pasa, 4YTO MOXKET OBITh CBA3aHO ¢ 3(GGHEKTUB-
HBIMH TPOGWIAKTUYECKUMU MEPOIPUATUAMHU B
MOJIOJIEZKHOU CpeJie.

3ampoc Z1eBOUEK-II0/IPOCTKOB Ha KOHCYJIbTAI[UU
10 BOIIPOCAM KOHTPAIENIUN CHUSWICA JI0 475 CIIy-
YaeB B 2020 T., B CBA3U C SIIUJIEMUYECKONU 0OCTaHOB-
KO, OTHAKO B 2022 T. BOCCTAHOBUJICA JI0 IIPEATIaH-
JIEMUYECKOTO YPOBHS, MPUOJIU3UBIINCE K 1519 CIIy-
yagMm. OOpamaer Ha ce6s BHUMaHUE YBeJTMUYEHUE
HCIIOJIb30BaHUSA KOMOWHHUPOBAHHBIX TOPMOHAJIb-
HBIX CPEJICTB KOHTpAIEIINH, HO K 2022 T. OTMeYa-
eTCsl TaKXKe 3HAUUTEJIbHOE YBEJIIMUEeHHe YHcsa
JIeBYIIIEK-TIO[POCTKOB, INPUMEHAIIINX CPeICTBa
SKCTPEHHOH KOHTpalennuu (c 23 cjydaeB B 2019 T.
10 200 CJIy4aeB B 2022 T.). Ba>KHBIM sIBJISIETCS TAKXKE
pocCT Yncsa KOHCYJIbTAllui, IPOBEIEHHBIX IETCKUMU
THHEKOJIOTaMH II0 BOIIPOCAM CEKCYaJIbHOTO TIOBE/e-
HUS: € 290 J10 1006 B IIEPUOJ € 2019 II0 2022 T., UTO
OTpa’kaeT BBICOKUM HHTEpeC IAIMeHTOK K JaH-
HOU TeMe.

151 ompesienieHUs] PENPOAYKTUBHOTO MOTEHITU-
ajia o0IecTBa BaXKHOE 3HAUEHHE MMeEET TeKYIUH
VPOBEHb 3/I0POBbSl  /I€BOUEK-TIOAPOCTKOB. [Ijis
OIIEHKU COCTOSTHHSI PEMPOAYKTHUBHOTO M COMaTHUYe-
CKOTO 37I0POBbs IIPOBEZIEHO HCCJIEZIOBAHUE, B KOTO-
pOM TPHUHSIIN ydyacThe 127 IeBOUYEK-IIOJ[POCTKOB,
MIPO’KUBABIINX HA Tepputopuu HoBocmubupcka u
HCO B 2020 r. CpegHuil BO3pacT y9aCTHUII COCTa-
BWJI 15.7 + 0.1 roza. O6ciieoBaHYe yU4aCTHUIL IPOBe-
JIEHO TI0 KJIACCHUYECKOMY QJITOPUTMY, IIPUHATOMY B
paboTre axyliepa-THHEKOJIOTa, pabOTAMIIEr0 C
JIETbMU U MOAPOCTKAMHU, M BKJIIOUAIO B cebs cOop
aHAMHECTHYECKUX IAHHBIX, OIIEHKY MEHCTPYaJIbHOM
U PENpOAYKTUBHOU (PYHKIHH, a Takke OOIUH H
TUHEKOJIOTUYeCKU ocMmoTrp. CpemHuil Bo3pact
MeHapxe 00CJIeyeMbIX JeBOUEK-TI0JPOCTKOB COCTa-
BWJI 12.6 £ 0.1 roga. OnieHKa MEHCTPYIbHON (DYHK-
MY OCHOBBIBAJIACh HA XapaKTepe KPOBOTEUEHUH Y
MAIEHTKY B T€UEHNE PEIBIAYIIIX [IIECTH MeCAIEB
U IPUMEHSJIACh K MaIfeHTKaM, KOTOpble He IPUHU-
MalOT MECTHbIE WJIM CICTEMHBIE IIPENapaThl, BJIUSIIO-
II[He Ha BBIPAOOTKY TOHA/THBIX CTEPOUIOB MU (BYHK-
nuio sHA0MeTpuA. I[Ipu olleHKe PeryJIsspHOCTH 100
(78.7 %) neBOUEK-TIOPOCTKOB OIEHIJIN CBOH ITUKJI
Kak perysisapHsbIi. [Ipu onieHKe 06beMa MEHCTPYasIb-
HOU KPOBOIIOTEPU 3a HOPMAaJIbHBIH 00BEM IPUHH-
MaJicsl TOT, KOTODBIA He BJIUsI Ha (HU3UUECKOE,
COLIMATbHOE, SMOIIMOHAJIBHOE U/ MJIK MaTePUAIIBHOE
Ka4yecTBO JKU3HU II0 OIleHKE CaMOU IaIueHTKH;
TaKKe TMpeIJIaTAINCh K H3YUYEHHUI0 TaOJIuIbl U
AHKETHI OLIEHKH OOMJIBHOCTH MEHCTPYaJIbHOH KpO-
BOIIOTEPU — B 3TOM CJIydae 32 HOPMAaJIbHBIA IPUHU-
Majicst 06'beM MEHCTpyaluu MeHee 80 MJI 3a IUKJL

average age of the menarche of the adolescent girls
was 12.6 + 0.1 years. The assessment of menstrual
function was based on the pattern of menses in the
patient during the previous six months and was
applied to patients who do not take topical or sys-
temic drugs that affect gonadal steroid production or
endometrial function. When evaluating regularity,
100 (778.7%) adolescents girls deemed their cycle as
regular. When estimating the menstrual blood loss,
the normal volume was taken to be one that did not
affect physical, social, emotional and/or material
quality of life according to the estimate of a patient
herself; tables and questionnaires for assessing the
heaviness of menstrual blood loss were also pro-
posed — in this case, the normal volume of menstrua-
tion blood loss was less than 80 ml per cycle. 99
(77.9%) adolescents girls consider their menstrua-
tion normal in terms of volume, 28 (22.1%) patients
consider it heavy. When self-assessing the features
severity of pain syndrome during menstruation on
the 10 mm Visual Analog Scale (VAS), 61 (48.0%)
patients noted the presence of pain, the average VAS
score in this group of patients was 6.3 + 0.2. The pain
syndrome forces 20 (15.7%) patients to take nonste-
roidal anti-inflammatory drugs (NSAIDs) ad hoc for
pain relief during menstruation, 8 (6.3%) — antispas-
modic drugs, 7 (5.5%) patients — combined hormonal
contraceptives; the latter were used by patients not
only as a mean of contraception, but also for non-
contraceptive effects in adolescents girls who deny
sexual activity.

Among all adolescents girl, 49 (38.6%) stated that
they had sexual life, 78 (61.4%) denied having sexual
life. The average age of sexual onset was
15.6 + 0.17 years, the average number of sexual part-
ners was 2.2 + 0.4. Barrier methods of contraception
are used by 35 (27.6%) adolescents girls, the dual
contraception method (hormonal + barrier) is used
by 2 (1.6%) patients, as well as withdrawal — also 2
(1.6%). One (0.8%) patient uses hormonal contra-
ception only, other patients do not have contracep-
tion. Low adherence to contraception was revealed —
only 14 (11.0%) patients use it’s on a regular basis.
Expectedly, 4 (3.2%) patients had pregnancy in a his-
tory or at the time of the examination (a total of
6 cases of pregnancy in 4 patients); in 3 cases, the
pregnancy ended in termination as desired the
patient, and in 3 — the pregnancy was preserved and
delivered. Three (2.4%) patients agreed to STI
screening, 1 (31.1%) of the examined patients had no
infections, and 2 (68.9%) had chlamydia infection.

As a result, menstrual function disorders such as
dysmenorrhea (N94), oligomenorrhea and amenor-
rhea (N91) were most often the main diagnosis, in
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HopManbHBIMU 110 00b€MY CBOM MEHCTPYaIllH CUH-
TalT 99 (77.9 %) JEBOYEK-TIOJIPDOCTKOB, OOWJIb-
HbIME — 28 (22.1 %) nanuenTok. [Ipu camoorieHke
Mo 10-0a/UThHON BUBYaJIbHOM aHAJIOTOBOM IIIKase
6oy (BAIII) ocobGeHHOCTEW 0OOJIEBOTO CHHAPOMA
IIPU MEHCTpyalusaxX Hayinuyue Oosedl orMermna 61
(48.0 %) manueHnTKa, cpemauii 6as mo BAIII B man-
HOH TpyIIlle HMAIMeHTOK cocTaBui 6.3 + 0.2. Hau-
yre 0O0JIEBOTO CHHJpOMa BBIHYXKJaeT 20 (15.7 %)
MMaIieHTOK MPUHUMAaTh HECTEPOU/IHbIE ITPOTHBO-
BocniasinTesibHble cpesictBa (HIIBC) cuTyaTHBHO
pu 60JISIX BO BpeMs MeHcTpyanu, 8 (6.3 %) — cras-
MOJIUTHYECKHE Mpenaparsl, 7 (5.5 %) malueHTOK —
KOMOMHHMPOBaHHbIE TOPMOHA/IbHBIE KOHTpAIlEI-
THUBBI, IPUYEM IIOCTIEAHUE HCIOJIb30BATIUCH TAIU-
€HTKaMH{ He TOJIbKO B KadyecTBe Cpe/ICTBA KOHTpa-
LMW, HO U /IS TIOJIyYeHHsT HEKOHTPALENITUBHBIX
9 PeKTOB y 1E€BOUYEK-TIOAPOCTKOB, OTPHUIIAIOIINX
HaJIMYMeE II0JIOBOH JKU3HH.

Cpenu Bcex 006CIeIOBaHHBIX JIEBOYEK-TIOAPOCT-
KOB 49 (38.6 %) 3aABMIN 0 HATUUNHU ¥ HUX ITOJIOBOH
Ku3HU, 78 (61.4 %) OTpUIIAIIM HAJMYHE IOJIOBOH
sku3Hu. CpeTHUN BO3PacCT IOJIOBOTO JiebI0Ta cocTa-
BWI 15.6 + 0.17 TO/Ia, CpeZiHee KOJTUIECTBO TTOJIOBBIX
MMapTHEPOB — 2.2 + 0.4. CpeacTBa 6GapbepHOH KOH-
TpAIENINU UCIOJIB3YIOTCA 35 (27.6 %) TeBouKaMu-
MIOIPOCTKAMU, IBOMHON METOJ KOHTPaIleNIuu (rop-
MOHAJIbHAsI + OaphepHas) MPUMEHSIOT 2 (1.6 %)
MalnueHTKH, KaK U METOJ IIPEPBAaHHOIO II0JIOBOTO
akTa — Takke 2 (1.6 %). ToIpKO rOpMOHATIBHYIO KOH-
Tparennuio Huchoyibp3yeT 1 (0.8 %) mamueHTKa U3
HCCIIeTlyeMbIX, V APYTUX MAIllHEHTOK KOHTPAIEIIHs
OTCYTCTByeT. BbisiBieHa HU3Kasd MPUBEPIKEHHOCTHh
KOHTPAIIENITUU — PETYJIAPHO €€ UCIOIb3YIOT TOJIBKO
14 (11.0 %) manuenToK. OxHumaemMoy 4 (3.2 %) nanu-
€HTOK B aHaAMHe3€ WM Ha MOMEHT HCCJIeJOBAHHs
ObL1a ycTaHOBJIEHA GEpeMEHHOCTh (BCero 6 caydaen
OepeMeHHOCTH V 4 TallHeHTOK), B 3 caydasx Oepe-
MEHHOCTh 3aKOHUMJIACh IIPEPHIBAHUEM I10 JKEJIAHHUIO
MMaIlieHTKH, B 3 — COXpaHeHHeM OepeMeHHOCTU U
ponamu. Ha obcnenoBanme Ha Hammuyue WMITIITT
Jlanu coryacue 3 (2.4 %) manmueHTkH, y 1 (31.1 %) us
o0Ocie/ToBAaHHBIX WH(MEKIUU He BBISIBJIEHBI, B 2
(68.9 %) coyuasx oOHapykeHa XJIaMUJIUHHASA
uHeKIU.

B pesysbrare yaiiie BCero y IaIfieHTOK B Kaue-
CTBE OCHOBHOTI'O JMarHO3a ObLIM HApYUIEHUS MeH-
CTpyaJIbHOU (YHKI[UM, TaKue KaK JUCMeHOpes
(N94), onmuro- u amenopes (NQ1), y MaI[deHTOK,
SKUBYIITUX II0JIOBOH KU3HBIO — CAJIBIIUHTUT U 00(PO-
put (N70). Cpenu COIyTCTBYIONEH TMHEKOJIOTHYE-
CKOUM TMATOJIOTUU JIMAUPYIOIINE TIO3HUIUHM TaKiKe
3aHMMaJa TPYINa HO30JI0TUH moj KomoM N94 1o
MKB-10, a Taxke BoOCHa/JIUTeJbHbIE 3a00JI€BaHUS

sexually active patients — salpingitis and oophoritis
(N70). Among the concomitant gynecological pathol-
ogy, the leading positions were also occupied by a
group of entities with ICD-10 code No4, as well as
inflammatory diseases of the vagina and vulva (N76)
and contraceptive management (Z30).

An important factor influencing the state of
reproductive potential of the population is the level
of somatic health of children and adolescents.
Chronic diseases that arose in childhood and adoles-
cence are transformed into extragenital pathology
with a corresponding impact on the course and out-
come of subsequent pregnancy and childbirth [2]. In
this regard, in the context of assessing the reproduc-
tive potential of adolescent girls, it is important to
evaluate the characteristics of their somatic health in
order to develop timely and effective preventive
strategies. The leading extragenital pathology
detected in the examined adolescent girls were endo-
crine diseases, including eating disorders and meta-
bolic disorders, for example, obesity (a total of 35
(27.6%) patients). Thyroid disorders are also often
detected among the endocrine diseases of adolescent
girls in Novosibirsk and the NR. Otorhinolaryngo-
logic and respiratory diseases were detected in 17
(13.4%) adolescent girls, this pathology was chronic
in nature, and every second of the study participants
was followed-up by a pediatric specialist physician.
This fact may be aggravated by unfavorable environ-
mental conditions in the region, and affect the qual-
ity of life, as well as the balance of physical and men-
tal development of adolescent girls. Gastrointestinal
pathology was detected in 11 (8.7%) patients: chronic
gastritis and/or duodenitis and dysfunction of the
biliary tract prevailed. Kidney and urinary tract dis-
eases were found in 8 (6.3%) adolescent girls: pyelo-
nephritis and dysmetabolic nephropathies prevailed.
10 (7.9%) patients were diagnosed with diseases of
the skin and its appendages (acne was the leading
pathology). Anemia or other forms of iron deficiency
were most often detected in the adolescent girls in
the structure of hematologic, hematopoietic and car-
diovascular disorders (8 (6.3%)). Iron deficiency, on
the one hand, may be a consequence of gastrointesti-
nal disorder, on the other — the result of heavy bleed-
ing and/or prolonged menstruation. Mental disor-
ders found in 7 (5.5%) adolescent girls are mainly
anxiety or affective. Musculoskeletal diseases, as well
as visual disorders accounted for 6 (4.7%) cases of
comorbidity. It should be noted that 1 (0.8%) patient
was found a monogenic disease (congenital sensori-
neural hearing loss), which emphasizes the impor-
tance of genetic testing of expectant parents during
the pre-conceptional period. Among the lifestyle fea-
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BJIaTaIUINA U ByJIbBBI (N76) 1 HaOII0ZIeHUE 32 IPHU-
MeHEeHHEM IIPOTHUBO3aYaTOYHBIX CPeCTB (Z30).
BaxxubIM (baKTOPOM, BIIUSIONIUM HAa COCTOSTHUE
PENpPOAYKTUBHOIO TOTEHIIMAa HaCeJeHUs, SBJIsS-
€TCsI YPOBEHb COMATHUYECKOTO 3/I0POBbs JleTeH U
MMOAPOCTKOB. XpoHUUYecKre 3a00JieBaHUs, BO3HUK-
IIIMe B JIETCKOM W ITOJPOCTKOBOM BO3PAacTe, TPAHC-
bopMupyTCa B 3KCTpareHUTATBHYIO IAaTOJIOTUIO C
COOTBETCTBYIOIUM BJIMSHUEM HA T€UEHUE U HCXOJ
ocyeAyIoel 6epeMeHHOCTH U PoJIoB [2]. B cBs3u ¢
5THUM B KOHTEKCTE OIIEHKU PENPOAYKTUBHOTO IIOTEH-
[[UaJIa JIEBOYEK-TIOJ[POCTKOB BaXKHO OLIEHUTH OCO-
OEHHOCTH MX COMaTUYECKOTO 37I0POBb, JIISI pa3pa-
OOTKHU CBOeBPEMEHHBIX U 3 HEKTUBHBIX TPODUIaK-
TUYECKUX cTpaTeruil. Begyel skcTpareHUTaJIbHOU
MMaTOJIOTHEN, BBIABJIEHHOH Yy  00CI€q0BaHHBIX
JIEBOYEK-TIOIPOCTKOB, ObLIN 00JIE3HU SHAOKPUHHOMN
CUCTEMBI, BKJIIOUAIOIINE PACCTPOUCTBA MUTAHUA U
HapylieHusi oOMeHa BEIECTB, HAIIPUMED, OXKUpe-
uue (Bcero 35 (27.6 %) marnuenTok). Tak:ke cpeau
9HJIOKPUHHBIX 3a00JIEBAaHUN JI€BOYEK-TIOPOCTKOB
HoBocubupcka u HCO uvacto BIABIsAIOTCA 3a00s1€-
BaHUS IMUTOBUAHON >Kese3bl. 3abosieBaHUs JIOP-
OPTaHOB ¥ OPTAHOB /IbIXaHUS BBISBJIEHBI y 17 (13.4 %)
00CIe/IOBAHHBIX  JIEBOUYEK-TIOJ[POCTKOB,  IIPUYEM
MATOJIOTHSI HOCUT XPOHUUYECKUH XapaKTep, U KaK-
Jlasi BTOpas U3 yYaCcTHUIL UCCIIEZOBAHUS HAXOMUTCS
Ha JUCIIaHCEPHOM HaObJII0/IeHNU TPOQGUIBHOTO CIIe-
nuanvcra. JlaHHBIA (paKT MOXKET YyCyryOaAThbes
HeOJIaTONPUATHON YKOJIOTUUECKON OOCTAaHOBKOU B
pErvoHe U OTPAXKAThCA Ha KayecTBe KU3HU, FapMO-
HUYHOCTH (PUBUYECKOTO U IICUXUIECKOTO PA3BUTHUSA
JIeBOYEK-TIOAPOCTKOB.  [laTosoruss  KexyovYHO-
KHUIIIEYHOTO TpakTa ObLia BbIABIEHA y 11 (8.7 %)
00C/IeTOBAaHHBIX:  Tpeobaflaid  XPOHUYECKUH
TacTpUT H/WIN IYyOJEHUT U AUCPYHKIUA Omauap-
HOTrO TpakTa. 3ab0JIeBaHUs IMOYEK M MOYEBBIBOJISI-
X ITyTeH ObLIN yeTaHOBIEHBI Y 8 (6.3 %) meBoUeK-
TIOAPOCTKOB: ITpeobIazaiu nuesoHedpuT u aucme-
tabosmueckue Hedponatud. Y 10 (7.9 %) nanueH-
TOK JAHUArHOCTHUPOBAHBI 3a00JIEBAHUA KOXKHU U €e
NPUAATKOB, IpUYEM JIUAUPYIOIIeN IaToJoTuel
SIBJISIETCS yTpeBast 00JIe3Hb. B CTPYKType maToJIoruu
CUCTEMBI KPOBH, OPTaHOB KDOBETBOPEHHUS U Cep-
JIedHO-cocyiucTor cucrembl (8 (6.3 %)) Haumbostee
YacTo y JIEBOYEK-TIO/IPOCTKOB BBISBJISJIUCH AHEMUS
win apyrue GOpMbl HEIOCTATOUHOCTH JKejie3a.
KesezomedunutHoE COCTOSTHUE, C OTHON CTOPOHBI,
MOKeT OBITh CJIEJICTBUEM HapyIIeHUuH QYHKIUA
JKEJIyTOYHO-KHUIIIEUHOTO TPAKTa, C IPYTOH — UTOTOM
OOMJIBHBIX U/ WJTH JJTUTETbHBIX MEHCTPYaIIHi. Boisas-
JieHHbIe Y 7 (5.5 %) TeBOYEK-TIOPOCTKOB PACCTPOM-
CTBA TICUXUKHU SBJISIOTCS B OCHOBHOM TPEBOKHBIMHU
win  abdekTuBHbIMH. Ha pgosmoo 3abosieBaHUM

tures, the smoking addiction in 11 (8.7%) patients is
worth noting, with the average number of cigarettes
smoked per day being 11.7 + 2.2.

DISCUSSION

An analysis of the healthcare system in the field of
reproductive health of minors in the NR allows to con-
clude that its high availability and diversity of services
is provided. In the NR, the structure of the reproduc-
tive healthcare system for minors covers both outpa-
tient and inpatient facilities. An important step in pro-
viding high-quality medical care to girls with gyneco-
logical diseases is the development and approval of
patient routing with referral to medical facilities at
various levels, which has been implemented effec-
tively in Novosibirsk and the NR. Statistical data indi-
cate a decrease in the percentage of periodic health
examinations for minors; at the same time, there is a
significant increase in the number of disabled girls
with concomitant disorders of sexual development,
menstrual disorders and genital diseases. The struc-
ture of identified gynecological diseases is dominated
by various forms of non-inflammatory and inflamma-
tory diseases in children and adolescents. The inci-
dence of disease-related visits remains consistently
high, and the structure of gynecological morbidity is
comparable to that detected during periodic health
examinations. STIs are a serious problem, they remain
at a consistently high level in 2019—2022. An increase
in seeking consultation on contraception, including
the use of methods of emergency contraception, as
well as an increase in the number of consultations on
sexual behavior indicate a high interest of adolescents
in sexual and reproductive health issues.

Our clinical study aimed at assessing the reproduc-
tive and somatic health of adolescent girls in Novosi-
birsk and the NR in 2019—2020 revealed a number of
features. The menstrual function of adolescent girls is
characterized mainly as normal in terms of regularity
and volume. The presence of pain syndrome during
menstruation was identified in 48.0% of the subjects,
while the mean VAS score was 6.3 + 0.2, which forces
patients to use NSAIDs, antispasmodic or hormonal
drugs to relieve and prevent pain syndrome. In addi-
tion, important aspects related to their reproductive
behavior, contraception and gynecological health
have been identified. The age of sexual onset is early.
There are also a fairly high average number of sexual
partners. Of particular concern is the low adherence
to contraception — only 11.0% of girls use contracep-
tion on a regular basis. 3.2% of adolescent girls had
pregnancy in a history or at the time of the study,
which in 3 cases was terminated at the request of the
patient, and in 3 cases was delivered. The study
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OTIOPHO-/IBUTATEILHOTIO allllapaTta, a TaKKe HapyIie-
HUH 3pEHUs MPHUIILIOCH 10 6 (4.7 %) 3aperucTpupo-
BaHHBIX C/Iy4aeB COIYTCTBYIOIIEH I1aTOJIOTHHU.
OTAEebHO CTOUT OTMETHUTH, UuTO y 1 (0.8 %) manu-
€HTKH YCTAaHOBJIEHO HAJITMYHE MOHOTEHHOro 3a00J1e-
BaHUA (BpOXK/IEHHAs HEHPOCEHCOPHAs TYrOyXOCTh),
YTO MOAUYEPKUBAET Ba’KHOCTh T€HETUYECKOI'O TECTHU-
poBaHMA OyAyIIMX POAMTENIEH Ha STalle MperpaBu-
JlapHO# moarotoBku. Cpemu ocobeHHOCTER obpasa
JKM3HHU CTOUT OTMETUTD IPUCTPACTHE K KYPEHUIO Y 11
(8.7 %) maneHTOK, Cpe/iHee KOJIMIECTBO BHIKYPHBa-
€MBIX CUTapeT — 11.7 + 2.2 B CyTKH.

OBCYXKJIEHUNE

AHayu3 CHUCTEMBI 3/IpaBOOXpaHeHHsA B cdepe
OXpaHbl PEMPOAYKTUBHOTO 3/I0POBbsI HECOBEPIIIEH-
HostetHux B HCO 103BoJIsieT caesiaTh BBIBOJ, O €€
BBICOKOU JIOCTYITHOCTH M Pa3HOOOpa3uu MPei0CTaB-
agembIx yeayr. B HCO cTpykTypa cucrteMbl OXpaHbl
PEIPOYKTUBHOTO 3/I0POBbsSI HECOBEPIIIEHHOJIETHUX
OXBaThIBA€T KaK aMOyJIaTOpHBIE, TaK U CTaI[OHAP-
HbIE DJIEMEHThI. BajKHBIM IIaroM B O0OecIeYeHuU
KAueCTBEHHON MEIUIIMHCKON ITOMOIIY JEeBOYKaM C
TUHEKOJIOTUYECKHMH  3a00JIeBAHUAMU  SABJISETCSA
pa3paboTka U yTBEPKEHEe MapIIPyTOB HalpaBJe-
HUS B MEJUIIMHCKUE OPTraHU3AIU{ Pa3IMIHOTO
VpOBHsI, uTO ObLIO 3(PHEKTUBHO peasM30BaHO Ha
ypoBHe HoBocubupcka u HCO. Cratucruueckue
JlAaHHbIE YKa3bIBAlOT HA yMEHbIIIEHUE ITPOIEHTa
oxBaTa NPOGWIAKTHIECKUMHU OCMOTPaMH HECOBEP-
[IIEHHOJIETHUX; OJTHOBPEMEHHO OTMEYaeTCs 3HAUM-
TEJIbHBI POCT YHCJIA J€BOUYEK-UHBAIUJIOB C COITYT-
CTBYIOIIMMH HAapyIIEHUAMH II0JIOBOTO Pa3BUTHS,
paccTpoiicTBaMU MeEHCTpyalliid U 3a00JIeBaHUSAMHU
ITOJIOBBIX OPTaHOB. B CTPYKType BBISIBJIEHHBIX THHE-
KOJIOTUYECKHX 3a00JIeBaHU TPe0bJ1alatoT pa3inyd-
Hble (OPMBI HEBOCITATTUTEIHHBIX U BOCIIATUTETBHBIX
3ab0JIeBaHUH Y JIeTel U TOJIPOCTKOB. YPOBEHB 00pa-
[IAeMOCTH II0 3a00JIEBAaHUAM OCTAeTCsI CTaOHJIBHO
BBICOKUM, IIPUYEM CTPYKTypa T'HHEKOJOTHYECKOH
3a060JIEBAEMOCTH COIIOCTABHMaA C TOH, KOTOPAs BBISB-
JIieTcs TP MPOBEJEHUHN TPODUIAKTUUECKUX OCMO-
TpoB. Cepbe3HOl mpobsiemont siBisitores WIIIIII,
OHU OCTAIOTCS Ha CTAaOWJILHO BBICOKOM YPOBHE B
rmepuoy; 2019—2022 1T. PocTt obpaimeHuid 3a KOH-
CyJIbTaIel 1Mo BOIIPOcaM KOHTpPAIIEMIUH, BKIIOYast
WCIIOJIb30BAHUE CPEJICTB HKCTPEHHOH KOHTpAalleln-
[IMY, a TAaK)KE YBeJIMUEHHE YHCIIa KOHCYJIBTAI[UH 10
CeKCyaTbHOMY TOBEIEHUIO CBU/IETEIbCTBYET O BHICO-
KOM HHTEpece IOJPOCTKOB K BOIPOCAM CEKCyaTh-
HOTO ¥ PENPOIyKTUBHOTO 3/I0POBBS.

[IpoBe/leHHOE  KJIMHHUYECKOE HUCCIEOBAaHUE,
HaIlpaBJIeHHOE Ha OIeHKY peNpOAYKTUBHOTO U
COMATHUYECKOTO 3/I0POBbs JIEBOUYEK-TIOJIDOCTKOB B

showed that the main gynecological diagnosis was
menstrual dysfunction. Adolescent girls who are sexu-
ally active are more likely to suffer salpingitis and
oophoritis. Among the concomitant gynecological
pathology, similar entities according to ICD-10 code
No4 prevailed, as well as inflammatory diseases of the
vagina and vulva (N76) and contraceptive manage-
ment (Z30).

Important aspects related to the state of somatic
health of adolescent girls and its impact on reproduc-
tive potential have also been identified. Endocrine dis-
eases prevailed in the structure of extragenital pathol-
ogy, and 27.6% of adolescent girls had obesity. Thy-
roid disorders are also wide-spread in this group,
which may be due to iodine deficiency in the region.
Otorhinolaryngologic and respiratory diseases were
detected in 13.4% of adolescent girls, and the pathol-
ogy was of chronic nature. Gastrointestinal diseases
were diagnosed in 8.7% of patients, with a predomi-
nance of chronic gastritis and biliary tract dysfunc-
tion, which can be explained by the dietary patterns of
adolescents. Diseases of the skin and its appendages
were in 7.9%: acne, characteristic of adolescence, is
expected to lead. Among hematological, hematopoi-
etic and cardiovascular disorders we have identified,
anemia and iron deficiencies predominate. Mental
disorders were detected in 5.5% of adolescent girls,
and musculoskeletal and vision disorders — in 4.7%.
An additional risk factor for the development of gyne-
cological pathology, which also aggravates the course
of somatic pathology, is smoking addiction found in
8.7% of the participants, which indicates the need for
close attention to the risk factors for the reproductive
health of adolescent girls.

The urgency of the problem of maintaining repro-
ductive health among adolescent girls indicates the
need to strengthen activities in the field of sex educa-
tion, which can be implemented effectively using
remote technologies [3]. Such steps reduce the risk
of poor awareness of the population in this matter,
making it possible to identify priority areas for pre-
ventive measures and medical support in this age
group, which will ensure the maintenance of repro-
ductive health and effective prevention of gyneco-
logical diseases.

CONCLUSION

The data obtained indicate the need for further
close attention to the reproductive health of minors,
including the development of effective preventive
measures and medical assistance.

Conflict of interest. The authors declare no
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HoBocubupcke 1 HCO B 2019—2020 IT., BBISIBUJIO
psn  ocobeHHOcTed. MeHcTpyasibHass —(QYHKIUS
JIEBOYEK-TIOIPOCTKOB IO PEryJIsIPHOCTU U 00BheMYy
XapaKTepusyeTcs IPenMyIeCTBEHHO KaK HOpMaJlb-
Has. Hanmuwme 60s1eBOro CUHApPOMA IPU MEHCTpYya-
[HAX BBIABJIEHO Y 48.0 % uccienyeMbIx, IPU 3TOM
cpenHuil Gann 1o 10-6asutbHOM BAIIL cocraBmt
6.3 £ 0.2, UTO BBIHY’K/IaeT MMAIIUEHTOK UCII0Ib30BATh
HIIBC, cnazmosuTuyeckue cpejicTBa WJINM TOPMO-
HaJIbHBIE IIpenaparsl i KyIUPOBAaHUA U Ipefy-
IIpex7ieHus pa3BUTUA OosieBoro cuHApoMa. Kpome
TOTO, BBISIBJIEHBI BaJKHBIE ACIIEKTHI, CBA3AHHBIE C UX
PENpOAYKTUBHBIM IIOBeZleHUEM, KOHTpalenuuei u
THHEKOJIOTHYECKUM 3/10pOBbeM. Bo3pacT mosioBoro
Jle0IoTa XapakTepusyercs Kak paHHUH. Takke oTMe-
JaeTcs JOCTAaTOYHO BBICOKOE CpeflHee KOJIUYeCTBO
IIOJIOBBIX MAapTHEpOB. Ocobyi0 TPEBOTY BHI3bIBAET
HU3KasA MPUBEPKEHHOCTh KOHTPALENI[UU — pery-
JISIPHO K Hel NmpuberaroT Jivib 11.0 % MalueHTOK.
Y 3.2 % neBoueK-IOAPOCTKOB B aHAMHE3€ WU Ha
MOMEHT HCCJIe/IoBaHus Oblia 6epeMeHHOCTh, KOTO-
pas B 3 ciryyasx ObLIa MpepBaHa MO JKeJTaHUIO TaIH-
€HTKH U B 3 CJIydasx 3aKOHYMIACh pojamu. Mcere-
JIOBaHUE IMOKA3aJI0, YTO OCHOBHBIM T'MHEKOJIOTHYE-
CKHM JIMarHO30M OBUIH HaPYIIIEHUs MEHCTPYaIbHOM
(yukIMU. [IeBOUKU-TIOPOCTKY, BEAYIIUE II0JIOBYIO
JKU3Hb, 4Yallle CTAJKUBAIOTCA C CAJIBIIUHTHUTOM U
oodopurtom. Cpeiu COMYTCTBYIOIIEN THHEKOJIOTHYE-
CKOU TaTOJIOTUH MTPeolJIaiaid aHAJIOTHYHbIE HO30-
noruu o koay MKB-10 N94, a Takke BOCTIaIUTEI b~
Hble 3a00JIeBaHUS BJarajuina U ByJbBb (N76) u
Ha0IOZleHNe 3a NpPUMEHEeHHeM IIPOTHBO3avyaTod-
HBIX CpeZICTB (Z30).

Taxoke BBIABJIEHBI BAKHBIE ACIIEKTHI, CBA3aHHBIE C
COCTOSIHHEM COMATHYECKOTO 3/I0POBBSI  /IEBOUEK-
MIOIPOCTKOB M €r0 BJIMSHUEM HA PENpPOAyKTHUBHBIN
MOTeHI[HaJI. B CTPYKType KCTpareHUTaJIbHOU IaTo-
JIOTUH  TpeoOsasiayii  OOJIE3HW  SHIOKPUHHOU
CHUCTEMBI, IPUYEM OKUPEHUE ObLIO Y 27.6 % TeBOYEK-
IIOJIPOCTKOB. 3a00JIeBAaHUs IIUTOBUIHON KEJIe3bI
TakyKe pacIpoCTpaHeHbI B JAHHOU IPYIIITE, UTO MOKET
OBITH 00yC/IOBJIEHO AeUIIUTOM HOMA B PETHOHE.
3abosieBaHUS JIOP-OPTAaHOB M JIbIXaTEJIbHBIX IyTEH
BBIABJIEHBL YV 13.4 % 1€BOUYEK-TIOIPOCTKOB, IIPUIEM
[aTOJIOTUsA YacTO HMEET XPOHHYECKUU XapakTep.

CIINCOK JIUTEPATYPBI

1. Makapos K.IO., Coxonosa T.M., Myxamenmaa B.P.
U 7p. PenpopykTHBHOE M KOHTDPALENTHBHOE IIOBe-
JleHue JIeBYLIEK-CTyZIeHTOK BBICIIUX y4eOHBIX 3aBe-
nmenuit // MenunuHa u obpasoBanue B CubHpH.
2015;3:26.

2. Jlykamesa O.B., Makapos K.IO., bopros B.A., Kux-
TeHko H.A. OneHka BIMSAHUSA 3JIEKTPOHHOU IIKOJIBI

Hasimume 3a00JieBaHUN  KEJIyJIOYHO-KUIIIETHOTO
TpakTa oTMeueHo y 8.7 % o6ciieZloBaHHbIX, C TIPe00-
JIAJlaHUeM XPOHHYECKOTO TacTpuTa U AUChHYHKITUU
OMJIMApPHOTO TPAaKTa, YTO MOXKET OBITh OOBSCHEHO
0COOEHHOCTSIMU TIUTAHUS TOAPOCTKOB. IlaTosoruu
KOXKU M TIPUJATKOB OTMEUEHBI Y 7.9 %: 0XKHIaeMO
JIUIAPYeET yrpeBas 00Je3Hb, XapaKTepHasA I IMO/-
pocTKoBOrO Bo3pacta. Cpeiv BhISIBJIEHHBIX 3200 1€Ba-
HUH CUCTEMBI KPOBH, OPTaHOB KPOBETBOPEHUS U
CEP/IEYHO-COCY/TUCTON CHUCTEMBI IPeobJIaJlaloT aHe-
MHUU 1 HOPMBI HEJIOCTATOUHOCTH Kejie3a. Hapyiie-
HUSI ICUXUKHY BBISIBJIEHBI Y 5.5 % 1€BOYEK-TIOZPOCTKOB,
a mpo0bJyieMbl OIIOPHO-/IBUTATEJIBHOTO amnmapara u
3peHUsA — y 4.7 %. JIONOJHUTENbHBIM (HhaKTOPOM
pUCKA pa3BUTUA THUHEKOJOTHMYECKOH IaTOJIOTHUH,
TaK?Ke YCYTYOJISIONUM TeYeHNEe COMaTHUECKOH aTo-
JIOTUH, ABJIAETCSA MPUCTPACTUE K KypeHUto y 8.7 %
00CIIeZIOBAHHBIX, UYTO CBUIETEIHCTBYET O HEOOXOIU-
MOCTH IIPUCTAJIFHOTO BHUMaHUA K aKkTopaM pHcKa
PEIPOAYKTUBHOTO 3/TOPOBBSI IEBOUEK-TIOPOCTKOB.

AKTyasIbHOCTh MPOOJIEMBI COXpPaHEHUS Pempo-
JIYKTUBHOTO 3/I0POBbsI CPEIU J€BOUEK-IIOJPOCTKOB
CBU/IETETBCTBYET O HEOOXOIUMOCTH YCUJIEHUS TIPO-
CBETUTEIHCKOH paboThl B 00JIACTH ITOJIOBOTO BOCITH-
TaHUsI, KOTOPAsi MOXKET ObITh 3 GEKTUBHO PEATH30-
BaHa C UCIOJIb30BAHUEM JUCTAHIIHOHHBIX TEXHOJIO-
ruii [3]. Takue 11aru CHUKAIOT PUCK HEOCTaTOUHOU
OCBEJIOMJIEHHOCTU HAcCeJIeHHs B JAHHOM BOIIpOCe,
TI03BOJISIAA BBIZIEJTUTH MIPUOPUTETHBIE HAIIPABJIECHUS
JUTSI TPOUIIAKTUYECKUX MEPOTIPUATUH U MEAUITUH-
CKOW MO/IEPIKKH B JAHHOW BO3PACTHOU TPYTIIIE, UTO
obecreyuT coXxpaHeHre PENPOAYKTUBHOTO 3/T0POBbs
u 3bdeKTUBHYI0 NPOPUIAKTUKY THHEKOJIOrmde-
CKUX 3a00J1eBaHUH

3AK/IOYEHUE

[ToyueHHBIE TAaHHBIE CBUIETEIBCTBYIOT O HEOD-
XOZMMOCTH JaJIbHENUIIero NPUCTAIFHOTO BHIMAHHUSA
K pelpoiyKTUBHOMY 3/I0POBBIO HECOBEPIIIEHHOJIET-
HUX, BKJIIOUas pa3paboTKy 3 GEeKTHBHBIX MEPOIIPHU-
STAU TPODUITAKTUYECKOUN HATIPABJIEHHOCTH U M-
LIIMHCKOH MO//IEPKKH.

KoH@uaukT mHTEpECOB. ABTOPHI 3aABJISIOT 00
OTCYTCTBUH KOH(INKTA HHTEPECOB.
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dapmakoreorpadpuuyecKui MOaXo0/1 K MCCIAEJ0BAHUIO IOTPEOIeHUA
JIEKAapPCTBEHHBIX IIPENapaToB 00JIbHBIMU CAXaPHBIM AUA0ETOM B
HoBocuoupckoi od1actu

N.A. Xapuna, 1.A. JI>xymiapoBa

@OI'BOY BO «Hosocubupckuil 2ocydapcmeeHHblil meduyuHckuil yHugepcumem» Munsdpasa Poccuu, Hogocubupck,
Poccua

AHHOTAIIUA

BBengewnue. Caxapusii guaber (C/) xapakTepusyeTcsi BRICOKMMH TEMIIAMH POCTa YKcjIa OOJIbHBIX, UYTO BJIEUET 32
co0o#i yBennueHue obbeMa MOTpPeOJIEHUsT UMY JIeKapCTBEHHBIX IpernaparoB (JIII). dapmakoreorpaduyecKuil MOAXOM
II03BOJISIET CIIPOTHO3UPOBATH PocT obbeMa rnorpebsienus JIIT 6oapHbIME CJI ¢ yIeTOM HE TOJIBKO PACIPOCTPAHEHHOCTH
C/I, HO U CJI0KMBIIIETOCS B peruoHe, HaripuMep HoBocubupckoii obmactu (HCO), cocTOSTHUS OKPYKAIOIIEN CPEBI.

Il e 1 5. IIpoBectu apmakoreorpaduyeckuil aHaJIN3 B3aUMOCBA3H (AKTOPOB cpenbl, pacrnpocrpaHeHHocTu ClI u
norpe6sienus JIIT 6onpabIME CZI B HCO.

MaTtepuanb U MeTo/ bl . CraTUCTUYECKUE TaHHBIE U3 OPUIUATFHBIX HCTOUHUKOB HHbopManuu (MuH-
3apaB HCO, TKY HCO «Hoocu6o6sbapm», HoBocubupckerar, Munskonompaszsutuss HCO). Vcrnob30Baanuch KOHTEHT-
aHaJIN3, CPABHUTEJIbHBIH, (DAKTOPHBIA U KOPPEJIAIMOHHBIA aHAIN3, 4 TAKXKE METOJbI MHAYKIIUY U JeIyKINU, CHHTE3a,
abcTparnpoBaHus, MeTO/| IPYIIINPOBKHY, MeTo CTepKecca.

Pe3ynpTarTsl . BeuBieHo, uTo MeanKo-feMorpadudeckre ¢pakTopbl CPeibl OKa3bIBAIOT 3aMeTHOe BIIMAHME Ha 00beM
notpebsenust JIIT 6onmpabivMu CJI. TTosyueHa perpeccHoHHast MOJIENb, OTPAYKAIOIIAS JIMHEHHYI0 3aBUCHMOCTb MEK/Y TIOKa3aTe-
JieM «00beM noTpebsienus JITT 6opabIMU CJI, yIAKOBOK», pacpocTpaHeHHOCThIo C/I 1 mokaszaTesisiMu MeTUKO-7ieMorpadrde-
ckux (GakTopoB cpeibl. IIpoBe/ieHa TUIIOIOTU3alKsI MyHUITUIATBHBIX 00pazoBanuii HCO 10 pU3HAKY COBOKYITHOTO BJIMSTHUSI
MeuKo-/ieMorpaduaeckux GakTopoB cpeapl U pacipocrpanenHoctd C/1 Ha 00beM notpebsenus JITT 6ompabvMu C/I.
3akJgo4eHUe. PesyrpraTsl IpoBeZieHHOTO dapMakoreorpaduueckoro aHajnu3a MOKa3aIH, YTo 00beM IOTpe-
6s1enus JIIT 6onpubIME C/T B HCO HaxopuTes B IpAMOM JIMHEHHON 3aBUCUMOCTH He TOJIBKO OT pacipocrpanenHoctu C/I,
HO ¥ OT CJIOKHOTO KOMILTIEKca ToKazaresiel (GakTOpOB Cpelibl, BayKHelIee 3HaUeHHe CPeI KOTOPHIX UMEIOT MEIUKO-
nemorpaduyeckue GakTophI.

Kmouessle crosa: papmakoreorpadudecKuil MOAX0/, caXapHbIN auabeT, GakTopsl cpebl, HOTpebIeH e JIEKapCTBEH-
HBIX [IPENIapaToB.

OoO0pasen nUTUPOBaHMA: XapuHa U.A., xxynmaposa 1.A. ®apmakoreorpaguyecKuil HOAX0 K UCCIIET0BAHUIO
moTpebJIeHHsT JIEKAPCTBEHHBIX MpPernapaToB O0JbHBIME caxapHbIM auaberom B HoBocubupckou obsactu // Journal of
Siberian Medical Sciences. 2024;8(2):43-53. DOIL: 10.31549/2542-1174-2024-8-2-43-53

A pharmacogeographic approach to the study of drug consumption
by patients with diabetes mellitus in the Novosibirsk region

L.A. Kharina, I.A. Dzhuparova

Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT
Introduction. Diabetes mellitus (DM) is characterized by a high rate of growth in the number of patients which
lead to their consumption of medicines. A pharmacogeographic approach makes it possible to predict an increase in the
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volume of drug consumption by patients with DM, considering not only the prevalence of DM, but also the existing envi-
ronmental conditions, for example, in the Novosibirsk Region (NR).

A im . To perform a pharmacogeographic analysis of the relationship between environmental factors, diabetes preva-
lence and drug consumption by patients with DM in the NR.

Materials and methods. Statistical data from official sources (Ministry of Health of the NR, Novosi-
boblfarm, Novosibirsk State Statistics Service, Ministry of Economic Development of the NR). Content analysis, compara-
tive, factorial and correlation analysis, as well as methods of induction and deduction, synthesis, abstraction, grouping
method, Sturges method were used.

Results. Itwasrevealed that medical and demographic environmental factors have a noticeable effect on the vol-
ume of drug consumption by patients with DM. A regression model was obtained reflecting the linear relationship between
the indicator “volume of drug consumption by patients with DM, packages”, the prevalence of DM and indicators of medi-
cal and demographic environmental factors. A typology of the municipalities of the NR was carried out based on the com-
bined influence of medical and demographic environmental factors, and the prevalence of DM on the volume of drug
consumption by patients with diabetes.

Conclusion. Theresults of the pharmacogeographic analysis showed that the volume of drug consumption by
DM patients in the NR is in direct linear relationship not only with the prevalence of DM, but also with a complex set of
environmental factors, the most important among which are medical and demographic ones.

Keywords: pharmacogeographic approach, diabetes mellitus, environmental factors, drug consumption.
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BBEJIEHUE

Caxapubiii muaber (C/I) Ha ceroHANIHUN JIeHb
SIBJISIETCS OJTHOM M3 BaXKHEUIITMX MPOOJIEM 3]IpaBO-
oxpaHeHus kKak B P®, Tak u Bo BceM mupe [1]. C/I
BKJIIOUEH B IIepeveHb COIUATILHO 3HAUYNMBIX 3a001e-
BaHuul B P® [2], a Tak:ke sIBJIIETCA OJHOU U3 YETHI-
pex MPUOPUTETHBIX HEMH(DEKIIMOHHBIX MAaTOJOTHH
(Hapsiiy ¢ 3aboJIeBaHUAMU CEPAEUHO-COCYTUCTOU
CHUCTEMBI, OHKOJIOTUYECKMMU ¥ XPOHHYECKUMHU
pPeCIupaTOPHBIMHU), MPUHITHE MEP B OTHOIIEHUU
KOTOPBIX 3alUIAaHUPOBAHO Ha MeEKIyHAapOJTHOM
ypoBHe [1, 3].

Mepauko-coruanbuas 3HaunmMoctb CJI 06ycioB-
JieHa MIUPOKUM pacIpocTpaHeHHueM JaHHOTO 3a00-
JIeBaHUsI, BLICOKMM PHUCKOM OCJIOKHEHUH U UX TsKe-
JIBIM TedeHueM, OOJbIIUMU (PUHAHCOBBIMU 3aTpa-
TaMH Ha JieueHue u peabmaurarnuio [1—3]. CoracHo
nmauabiM BO3 ot C/1 (Brirouast o6ycinoBienHbie CJ
3a00JIeBaHUA TIOYEK) B MHpPE €XKEroJHO YMHUPAIOT
2 MiH 4esl. [3]. B PO 3a mocsiegHue 20 JeT YUCTIO
6ospubIX C/] yBeJMUYWIOCH B 2.5 pasa, IPH 3TOM
Ka)KIbI BTOPOU manueHT (47 %) umeet nuabetuye-
CKHe€ OCJIOKHEHUs [4].

Pacnpocrpanennocts CJI B  HoBocubupckoit
obsactu (HCO), kak u B IpyTux peruonax P®, mocro-
AaHHO pacreT. CorsacHO nAaHHBIM DenepasbHOTO
peructpa 6osbHBIX CJI, 3a mepuos 2019—2022 IT. B
HCO exerozHo yncio 60ibHBIX C/I B cpeiHEM yBe-
JmauBasioch Ha 2.8 % [5]. C pocTom umciia 60IbHBIX

INTRODUCTION

Currently, diabetes mellitus (DM) is one of the
most important public health problems both in the
Russian Federation and around the world [1]. DM is
included in the list of the main diseases in the Rus-
sian Federation [2], and is also one of the four prior-
ity non-communicable diseases (along with cardio-
vascular, malignant and chronic respiratory
diseases), taking measures for which is planned at
the international level [1, 3].

The medical and social significance of DM is
due to the high prevalence of this disease, the high
risk of complications and their severe course, and
the high financial costs of treatment and rehabili-
tation [1—3]. According to WHO data, 2 million
people die from DM annually (including the DM
related kidney diseases) in the world [3]. In the
Russian Federation, over the past 20 years, the
number of DM patients has increased 2.5 times,
while every second patient (47%) has diabetic
complications [4].

The prevalence of DM in the Novosibirsk region
(NR), as in other regions of the Russian Federation,
is constantly growing. According to the data of the
Federal Register of DM patients over the period of
2019—2022, the number of DM patients in the NR
increased annually by an average of 2.8% [5]. With
the increase in the number of patients, the volume
of their drug consumption also increases. Since DM
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VBEJIMYUBAETCS U 00BEM MOTPEOIEHUS] UMH JIEKap-
cTBeHHbIX npenapatos (JIIT). ITockonbky C/I BHECEH
B IlepeYeHb KaTeropuil 3aboeBaHuil, mpu amOysa-
TODHOM JIEYEHUM KOTODPBIX JIEKAPCTBEHHBIE CpPEJI-
ctBa (JIC) u meguninackue usgenus (M) oTmycka-
I0TCs TI0 pelenTtaM Bpaued OeciutaTHO [6], poct
norpebsienus JII1 3a cuer cpecTB 061acTHOTO OO/~
JKeTa CO37JaeT JIOMOJTHUTEIbHYI0 (PUHAHCOBYIO
Harpy3Ky B perHoHe.

CrporHo3upoBaTh poCT oObeMa IMOTpebIeHUs
JITI 6onpaBIMEU C/T B HCO C yueTom CJI0KUBIIETOCS
B HEH COCTOSTHUSI OKDPYKAIOIIEeH CpeAbl IO3BOJISET
¢apmakoreorpadpuueckuii moaxoA. B ocHoBe Takoro
moaxoza JIEXKUT (HOpMasbHO-JIOTHYECKass MOJIENb,
OTPaKAIOIIAS B3AMMO/IEHCTBHE TPEX KOMIIOHEHTOB:
OKpy?KamoIas cpefla — Ho3oJorThudeckas ¢opma
3a00J1eBaHUs — JIEKAPCTBEHHOE ObecrieueHrne Hace-
nenus [7, 8]. Takum obpasom, papmakoreorpadu-
YecKHI aHaJIu3 MOXKHO HCIIOJIb30BAaTh C IEJIBI0
BBISIBJIEHUS B3aWMOCBS3H MEXKAY IIOKa3aTeIIMHU
¢axTopoB cpensbl, pactpocTpaHeHHOCTHI0 C/I 1 00b-
emoM miotpebsienus JIIT mamuentamu ¢ C/ B KOH-
kperaHoM peruone (HCO).

ITEJIb UCCJIEJIOBAHUSA

IIpoBectn apmakoreorpaduyecKuii aHAIU3
B3aUMOCBA3U (HAKTOPOB CPeJIbl, pAcIIPOCTPAaHEHHO-
ctu C/I u motpebienus JIII 6onpuabivMu CIT B HCO.

MATEPUWAJIbI 1 METO/IbI

B ucciiezioBaHuM B KayecTBe MaTEPHAIOB ObLIH
HCIIOJIb30BAHBI CTATHCTUUECKHE JIaHHBIE, IPENo-
CTaBJeHHble MUWHHCTEPCTBOM 3/IpaBOOXPAHEHUS
HCO, TKY HCO «HoBocubob6iadapm», a Takke
uHdopmarus, pa3MelieHHasa Ha 0QUITUATBHBIX Cali-
Tax TEPPUTOPHATBLHOrO opraHa ®eneparbHON
CIy:kObI TOcyzapcTBeHHOU cratuctuku o HCO
(HoBocubupckerar) 1 MHUHHUCTEPCTBA DKOHOMUYE-
ckoro pazsutusa HCO.

Jlis  o0paboTKM  CTATHCTUYECKHX JIAHHBIX
HCIOJIb30BAINCH TPOTpaMMHble mpoayKTel STATIS-
TICA 10 u Microsoft Excel (mamcrpoiika Auanus
JAQHHBIX).

B xome wucciemoBaHus TPUMEHSICA KOHTEHT-
aHAIN3, CPABHUTEJIbHBIN, (DAKTOPHBIU U KOPPEJIs-
[IMOHHBIA aHAJIN3, a TaKXKe METOZAbl MHAYKIIUU U
eyKIINU, CUHTe3a, abCTparupoBaHWs, TPYIIIU-
poBku, Crep/ikecca.

Ha mepBoMm sTame ucciefjoBaHUSA B pe3yJbTare
KOHTEHT-aHAIN3a HAYYHOH JINTEPATYPHI, IIyOIUKa-
WA U OPUITUATIHPHBIX UCTOYHUKOB CTATHCTUYECKOH
napopmanuu O cPOPMHUPOBAH IIpeBAPUTEID-
HBIM IlepeyeHb TIOKazaTesell (PakTOpoB Cpesbl,
BKJTIOUAIOIUN 50 IOKa3aTesel, XapaKTePU3YIOIIIX

is included in the list of diseases, for the outpatient
treatment of which medicines and medical devices
(MD) are dispensed free of charge [6], the increase
in drug consumption at the cost of the regional bud-
get created an additional financial burden in the
region.

A pharmacogeographic approach allows predict-
ing the growth in the volume of drug consumption by
patients with diabetes in the NR, taking into account
the existing environmental conditions in it. This
approach is based on a formal logic model reflecting
the interaction of three components: environment —
nosological entity — provision of medicines to the
population [7, 8]. Thus, a pharmacogeographic anal-
ysis can be used to identify the relationship between
environmental factors, the prevalence of DM and the
volume of drug consumption by patients with DM in
a particular region (NR).

AIM OF THE RESEARCH

To conduct a pharmacogeographic analysis of the
relationships between environmental factors, the
prevalence of DM and drug consumption by patients
with DM in the NR.

MATERIALS AND METHODS

The study used statistical data from the Ministry
of Health of the NR, Novosiboblfarm, as well as data
from the official websites of the territorial body of the
Federal State Statistics Service for NR and the Minis-
try of Economic Development of the NR.

STATISTICA 10 and Microsoft Excel (Data Analy-
sis add-ins) were used to process statistical data.

The study used content analysis, comparative,
factorial and correlation analysis, as well as methods
of induction and deduction, synthesis, abstraction,
grouping, and Sturges method.

At the first stage of the study, based on a content
analysis of scientific literature, publications and offi-
cial sources of statistical information, a preliminary
list of indicators of environmental factors was
formed, including 50 indicators characterizing the
state of the economy and social sector of the NR
municipalities.

The selected indicators were grouped into
4 blocks:

The 1st block is medical and demographic (birth
rate per 1000, mortality rate per 1000, proportion of
the rural population, etc.) — 11 indicators.

The 2nd block is socio-economic (average
monthly wages, the number of public facilities and
services per 1 resident, the proportion of employees
of large- and medium-sized enterprises, etc.) —
6 indicators.
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COCTOSIHME HKOHOMUKH U COIUIBHON cdepbl MyHU-
nUnaIbHBIX oOpasoBanuit HCO.

OTob6paHHbIe TOKA3aTe I ObUIN CTPYIIITUPOBAHBI
B 4 OJ10Ka:

1-i1 6JI0K — MeZIuKO-/ieMorpaduueckuit (poxkmae-
MOCTh Ha 1000 HaceJeHUs, CMepPTHOCTb Ha
1000 HaceJIeHUs, JOJi CEeJIbCKOTO HaCEJIeHUs
U 7Ip.) — 11 IOKa3aTesen;

2-i1 GJIOK — COITMAJIbHO-O9KOHOMUYECKUH (Cpei-
HeMecsiuHasg 3apaboTHasl IUIaTa, YHUCIO0 OOBEKTOB
OBITOBOTO OOCIY)KUBAHUS HacCeJeHHs, OKa3bIBaIO-
X YCIIYTH, Ha 1 YKUTEJIA, 10JIs1 paOOTHUKOB KPYyII-
HBIX U CPEIHUX MPEANpPUATAN U Jp.) — 6 IoKasza-
TeJen;

3-# 6JI0K — MeJTUKO-OPTaHU3AI[MOHHBIH (ITOKa3a-
TeJIM, XapaKTEPU3YIOIIUE JeATeSbHOCTh MEIUIIHH-
CKUX OpraHW3alui: MOIIHOCTh IOJUKJIUHHUK Ha
10 000 HaceJeHWs, YAEIbHBIH BEC aTTECTOBAHHBIX
Bpauel, 00ecIIeueHHOCTh BpadyaMu, OKa3bIBaIO-
IUMH TIOMOIIb B aMOYJIATOPHBIX YCJIOBHUAX (Ha
10 000 HaceJIeHUs1), U Ip.) — 27 TIoKa3aTesen;

4-1 6y0K — dapManeBTUUeCKUH (ITOKa3aTesu,
XapaKTEPUBYIOIIUeE JIEATETbHOCTD alITEYHBIX OPTa-
Huzanuii (AO): TeppuTOpUaJbHAas MOCTYITHOCTH
AO (uucimo AO Ha 1 KM2), TeppUTOpHUAIbHASA
JIOCTYITHOCTh (papMareBTUIEeCKONH MOMOIIU TPaK-
JlaHaM, UMEIOIUM [IPaBO Ha OecIIaTHOE IOoJIyde-
Hue JIC u nmonyuenue JIC co CKUIKOU (KOJTMYECTBO
IIYHKTOB JIbTOTHOTO OTITyCKa Ha 1 KM?2), CpemHss
cTouMocTh perenta 6oapaoMy C/I 1 ap.) — 6 OKa-
3aTesei.

JInsa KaK10T0 B3 OTOOPAaHHBIX (haKTOPOB CPEJIbI,
Kak U JJIs Pe3yJIbTaTUBHOTO Ipu3HaKa (00beM
niorpebsienus: JIIT 6osmpabIMU CJI, yITakoBOK), OBLIH
YCTaHOBJIEHBI (DAKTHUECKUE 3HAYEHHs Ha KOHEIl
2022T.

Ha BTOpOM 3Tare paccuuTbiBajIuch Koapduuu-
eHThl paHTOBOU Koppessinuu CrnupMeHa I BCEX
map 3HaUYeHUH pe3yIbTaTUBHOTO U (DaKTOPHBIX IIPH-
3HAKOB JIJI1 MyHUIINTIATbHBIX 00paszoBanuit HCO mo
COCTOSTHUIO Ha KOHeIl 2022 T. BpiOopka cocraBmia
33 MyHHUIUNAIBHBIX 00pAa30BaHUA C YUETOM TOTO,
4TO 3HAUEHUs Mokasaresnen Mckurumckoro u HoBo-
CUOUPCKOrO PaioHOB ObLIH 0ObEeTMHEHBI CO 3HAYE-
HUAMU NoKazaTesel r. Mckuruma u p.m. Kosbiioso
COOTBETCTBEHHO H3-32 OCOOEHHOCTEN IIpeJICTaBIIe-
HUS CTaTUCTAYECKUX JAHHBIX.

B pesynbpraTe U3 epBoHavaIbHO cPOPMUPOBAH-
HOTO TIepeYHsi ObLIN BBIZIEJIEHBI Te ITOKa3aTeu (pak-
TOPOB CpeJibl, KOTOPblE UMEJTN 3HAYUMYIO JIMHEH-
HYI0 KOPPEJIIIMOHHYIO CBA3H C ITOKa3aTesIeM «00beM
notpebaenus JIIT 6ompabiM C/I, ymakoBok» B HCO B
2022 r. (OpU B33aJJ]aHHOM YypPOBHE 3HAYHMMOCTHU
a = 0.05) ¥ He UMeJIU IIPU ITOM TECHOH KOppPeJIAIH-

The 3rd block is medical and organizational (indi-
cators characterizing the activities of medical organi-
zations: the capacity of outpatient clinics per 10 000
population, the proportion of certified doctors, the
provision by doctors in outpatient facilities (per
10 000 population), etc.) — 27 indicators.

The 4th block is pharmaceutical (indicators
characterizing the activities of pharmacies: geo-
graphical availability of pharmacies (number of
pharmacies per 1 km?), geographical accessibility of
pharmaceutical assistance to citizens entitled to
free and discounted medicines (the number of dis-
count dispensing points per 1 km?), the average cost
of a prescription for a patient with DM and oth-
ers) — 6 indicators.

For each of the environmental factors we selected,
as well as for the effective feature (the volume of drug
consumption by patients with DM, packages), the
actual values for the end of 2022 were found.

At the second stage, Spearman’s rank correlation
coefficients were calculated for all pairs of values of
effective and factorial feature for municipalities of
the NR as of the end of 2022. The sample consisted
of 33 municipalities, taking into account the fact that
the values of the indicators of Iskitimsky and Novosi-
birsky districts were combined with the values of the
indicators of the town of Iskitim and the village of
Koltsovo, respectively, due to the peculiarities of the
statistical data presentation.

As a result, based on the initially formed list,
those indicators of environmental factors were iden-
tified that had a significant linear correlation with
the indicator “volume of drug consumption by
patients with DM, packages” in the NR in 2022 (at a
given significance level a = 0.05) and did not have
close correlation with other factorial signs. The
Chaddock scale was used to assess the strength of the
correlation.

At the third stage, the values of the selected envi-
ronmental factors were standardized according to
formula (1) (in a direct linear relationship with the
value of consumption and a positive correlation coef-
ficient, for example, for the indicator “number of vis-
its of a doctor per 1 resident”) and formula (2) (in a
negative linear relationship with the value of con-
sumption and a negative correlation coefficient, for
example, for the indicator “proportion of the rural
population, %”):

ij Jmi
E. = -100 + 1; (1)
)
xjmax xjmin
x _—
= =Y .100+1, (2)
xjmax ‘xjmin
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OHHOU CBA3U ¢ ApyTUMU (HaKTOPHBIMU ITpU3HAKAMH.
J1J151 OLIeHKU CHJIBI KOPPEJISIIIMOHHON CBSA3U UCIIOJIb-
30BaJIach mkasaa Yemmoka.

Ha TperbeMm sTare 6bL1a IpoOBeZeHA CTAH/IAPTHU-
3anus 3HaYeHUH OTOOPaHHBIX (DAKTOPOB CPEJIBI 10
dbopmyite (1) (B ciyuae mpsMOi JTHHEHHON 3aBUCHU-
MOCTH C BEJIMUMHOHN 06beMa MOTpeOIeHUs U MOJIO0-
JKUTEJIbHOTO KO3 UITUeHTa KOPPeJIsIuY, Halpu-
Mep, JJIs TTOKa3aTesis «YHUCI0 BpaueOHbIX MOCele-
HUH Ha 1 XKUTeJIsI») U popMmyJie 2 (B cIydae OTpUIa-
TeJIbHOM JINHEHHOH 3aBUCHMOCTH C BEJIMYNHON 00b-
eMa IoTpebJIeHNus W OTPHUIATENIHOTO Kodddunu-
€HTa KOppeJIAINU, HAIPUMEpP, /JIs II0Ka3aTesis
«J10JISI CEJIBCKOTO HaceJIeHus, %»):

X. —

j — X jmin
E =—————-100+1; (1)
ij _
xjmax xjmin
X =X,
E=—"2 Y% .100+1 (2)
ij b
xjmax - xjmin

rie E; — craniapTH30BaHHOE 3HAYEHHE TI0Ka3aTeIs
Jj-ro dakTopa cpejpl i-ro MyHUIIUIAJIBHOrO 06paso-
Banusa HCO;

X; — 3HaYEHHe IOKa3aTeJls j-ro BaKTopa cpesipl

1-ro MyHUIMTIAIBHOTO 06paszoBanus HCO;
X; in — MUHUMAJIbHOE 3HAUEHNUE [OKA3aTeIls] J-TO
¢axropa cpezipr;
X; e — MAKCHMAJIBHOE 3HAUEHNUE TI0KA3ATEIA J-TO
daxTopa cpesibl.

Beuta mcmonp3oBaHa 101-0ajUTbHAsA IIKAIA, B
COOTBETCTBUH C KOTOPOU MAaKCHMAaJIbHOe 3HaUeHUe
MEPBUYHOTO  TIOKa3aTessi  MPUPABHUBAIOCH K
101 6aJITy, 8 MUHUMAJIBHOE K 1 IIPU IPSIMOU JIMHEH-
HOH 3aBUCUMOCTH ¥ MAaKCUMAJIBHOE K 1, & MUHUMAJTb-
HOe K 101 IIpU 00paTHOM JTUHEHHOHN 3aBUCUMOCTH.

Jlaylee TIPOBOJMJINCH pacueThl 0OO0OIIAIIINX
ToKasaTreJied BIIUAHUA (PaKTOPOB CpeZlbl Ha 00beM
notpebaenus JIIT 6onpabiMu C/I 0 610KaM ¢ yue-
TOM CWJIBI BJIUSHUS Kaxoro ¢akxropa. Beca dak-
TOPHBIX IPU3HAKOB B JIAHHOM HCCJIEZIOBAHUU OBLIN
[IOCTaBJIEHBI B 3aBUCUMOCTD OT TECHOTHI KOPPEJIAIU-
OHHOU CBSI3HM ¢ 00’beMOM ITOTpebIieHus (4eM TecHee
CBsI3b, TEM BBIIIIE PAHT U TeM OoJiblile Bec GaKkTop-
HOTO Ipu3HaKa). Pacuer BecoB aKTOPHBIX IPU3HA-
KOB OCYIIECTBIISIICA IO hopmyTie (3)

R.
Yesr @
Z i%i

rae W, — Bec j-ro pakTopa cpesipl;

R, — paHr j-ro ¢akropa cpeipl, IPUCBOCHHbIN B
COOTBETCTBUM C MEPOH TECHOTHI KOPPEJIAIMOHHON
CBS3H C PE3YJIBTHPYIOIINM MPU3HAKOM (IO IIKaje
Yennoka);

where E; - standardized value of the indicator of the
J environmental factor of the i municipality of the
NR;

x; — value of the indicator of the j environmental
factor of the i municipality of the NR;

X; i, — Minimum value of the indicator of the j fac-
tor of the environment;

 max — Maximum value of the indicator of the j
factor of the environment.

A 101-point scale was used, according to which
the maximum value of the primary indicator was
equal to 101 points, and the minimum to 1in a direct
linear relationship and the maximum to 1, and the
minimum to 101 in an inverse linear relationship.

Further, calculations of extended indicators of
the influence of environmental factors on the volume
of drug consumption by DM patients were carried
out by blocks, taking into account the strength of the
influence of each factor. The weights of factorial fea-
tures in this study were made dependent on the
closeness of the correlation with the volume of con-
sumption (the closer the relationship, the higher the
rank and the greater the weight of the factorial fea-
ture). The weights of factorial features were calcu-
lated according to the formula (3):

% (3)
W= 3
ZRj'bj

where W, — weight of the j environmental factor;

R, — rank of the j environmental factor assigned in
accordance with the degree of the correlation close-
ness with the effective feature (on the Chaddock
scale);

b, — number of environmental factors with the
assigned R, rank.

Environmental factors were aggregated by blocks
into extended indicators according to formula (4),
taking into account their weights:

B,=YE, W, )

where B, — extended indicator of the influence of
environmental factors of the n block on the volume
of drug consumption by DM patients in the i munici-
pality of the NR;

E, - standardized value of the indicator j environ-
mental factors of the i municipality of the NR;

W, — weight of the j environmental factor.

At the fourth stage of the study, during the regres-
sion analysis, an equation was obtained reflecting
the dependence of the volume of drug consumption
by DM patients in the NR on the values of aggregate
indicators of environmental factors and the preva-
lence of DM.
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b, — ko/m4ecTBO (AKTOPOB CPEAbl ¢ IPHCBOEH-
HBIM PaHTOM Rj.

(DaKTopr Cpeabl arperupoBajivuChb II0 6JI0KaM B
obob1aronye mokasareiu 1o gpopmysie (4) ¢ yaeTrom
HX BECOB:

Bm'zinj' I/Vj’ (4)

rae B . — obobmaromuil nokazaTesb BIUAHUA Pak-
TOPOB CpeJIbI N-T0 6JI0Ka Ha 00beM noTpebiienus JITT
6ospHBIME C/] B 1-M MyHHITUIIAILHOM 00pa30BaHUH
HCO;

E, — cranjapTu30BaHHOE 3HAYEHUE TOKa3aTesIs
j-ro dakTopa cpeJipl i-ro MyHUIIUIIAJIBHOTO 00pa3o-
Banusa HCO;

W, — Bec j-ro paxropa cpezsl.

Ha uerBepTOM »3Tame wHCCaeIOBaHUA B XOJie
pPerpeccHOHHOTO aHau3a ObLIO IOJIyUYeHO ypaBHe-
HUe, OTpakaloliee 3aBUCUMOCTh 00beMa 1moTpebIie-
Husa JIIT 6osnpabiMu C/I B HCO ot 3HaueHu#d 06006~
IIAIOIIUX TI0KazaTesael GaKTOPOB Cpelbl U PaCIpo-
crpanenHoctu C/I.

Ha 3aBeparomem srare 71 KaXJA0ro MyHHUIH-
nasibHOTrO o6paszoBanus HCO paccyuThIBaIHCh 3HA-
yenusa E, mpezacrapiAomue coboii cymMmbl B . u
CTaH/IAPTU30BAHHBIX ITOKa3aTesled PacIpOCTpaHeH-
Hoctu CJI. ITo pacueTHBIM 3HaueHUAM E, IPOBOJH-
JIach TUIIOJIOTH3AIUs MyHUIMIAIBHBIX 00pa3oBa-
Huit HCO. BesnunHa mHTEpBasIa MEXAY THIIOJIOTH-
YeCKHMMHU TPYIIIaMH OIpenesisiach Mo dopmyie
Crepmxecca.

PE3YJIBTATBI 1 OBCYXKJIEHNE

Ha srame mpoBefieHUsI KOPPEJIAIMOHHOTO aHa-
JIN3a BBIBJIEHO, YTO MTOMUMO ITOKAa3aTesis pacIpo-
crpadeHHoctu C/] 9 ¢pakTopoB cpejibl UMEIOT CTaTH-
CTHUYECKU 3HAUYUMYIO KOPPEJIAIUOHHYIO CBA3b € 00b-
emoM notpebsienust JITT 6oapubiMu C/T (Tabot. 1).

B xo/ie masipHENIIIETO PETPECCHOHHOTO aHAIN3A C
KCIIOJIb30BAHUEM CTaHAAPTU30BAHHBIX U arPETHPO-
BaHHBIX 10 6JIOKaM MOKa3aTesiedl (aKTOPOB CPeZbl
OBLIO BBISBJIEHO, UTO JIMHEHHYIO 3aBUCUMOCTH C 00~
emoM notpebsienus JIII 6ospabiMu C/l nmeet 0606-
IAOIUN TTOKa3aTesb (paKTOPOB MEJIMKO-/IEMOTPa-
(puueckoro 6s10Ka.

Hawubosiee 3HauMMbIMH (aKTOpaMU MeEIJUKO-
JmeMorpaguueckoro 0JI0Ka SBJISIUCH (B TOpPsIKe
yOBIBAHUS 3HAUMMOCTH): «JI0JISI CEJIbCKOTO HaceJie-
HUS, %>, «JI0JIs KEHCKOTO HacesleHus1 (hepTUIbHOTO
BO3pacTa, %», «J10Js HaceJIeHUs cTapllle TPYAOCIO-
cobHOrO BO3pacta (MyKYUHBI 61 rojla U CTapIle,
JKEHIIUHBI 56 JIET U cTapiie), %», «mepBuuHasn 3a60-
JIeBaeMOCTb Ha 1000 HaceJIeHU».

3aMeTHOe OTpHUIlaTe/bHOe BINAHUE daKTopa
«JIOJII  CEeJIBCKOTO HacejeHus, %» Ha 00beM

At the final stage, E; values were calculated for
each municipality of the NR, representing the sum of
B . and standardized indicators of the prevalence of
DM. Using the calculated values of E, a categoriza-
tion of the municipalities of the NR was carried out.
The size of the range between revealed groups was
determined by the Sturges formula.

RESULTS AND DISCUSSION

At the stage of the correlation analysis, it was
revealed that in addition to the prevalence of DM,
9 environmental factors have a statistically signifi-
cant correlation with the volume of drug consump-
tion by patients with DM (Table 1).

In the course of further regression analysis
using standardized and block-aggregated indica-
tors of environmental factors, it was revealed that
the aggregate indicator of the medical and demo-
graphic block’s factors has a linear relationship
with the volume of drug consumption by patients
with DM.

The most significant factors of the medical and
demographic block were (in descending order of
importance): “proportion of the rural population,
%”, “proportion of the reproductive age female popu-
lation, %”, “proportion of the population above work-
ing age (men 61 years and older, women 56 years and
older), %”, “incidence per 1000”.

We believe, the noticeable negative impact of the
factor “proportion of the rural population, %” on the
volume of drug consumption is explained by the low
geographical accessibility of medical and pharma-
ceutical care in rural settlements of the NR. The pos-
itive influence of the factors “proportion of the repro-
ductive age female population, %” and “proportion of
population above working age (men 61 years and
older, women 56 years and older), %” is due to the
sex and age structure of DM patients in the NR:
according to the data of the Register of DM patients,
the number of women exceeds the number of men by
2.5 times, and the proportion of population above
working age with DM exceed 65%. The factor “inci-
dence per 1000” reflects the number of new cases of
all diseases registered in the NR in 2022, and has a
moderate positive effect on the volume of drug con-
sumption by patients with DM.

The results of a multistep regression analysis
made it possible to simulate the relationship of the
volume of drug consumption by patients with DM
with the prevalence of DM and factors of the medical
and demographic block. The regression model
obtained has the form (5):

Y =1507.56 + 7.97X, + 457.87X, (5)
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Ta6smua 1. Pacipesiesienrie nokasaresield ¢akTOpoB cpesibl B COOTBETCTBUH €O LIKaJ0H Yea 0Ka 110 pe3y/IbTaTy pacyeTa

K03$GUIIMEeHTOB paHTOBOH Koppessnuy CnupMeHa

Table 1. Distribution of environmental factors in accordance with the Chaddock scale based on the result of Spearman’s rank

correlation coefficients

KayecrBeHHass KoaddunueHr
KosmmyecTBeHHas =
XapaKTepuc- paHroBoi
Mepa TeCHOTBI
B3N THKA TECHOTBI Koppesissuuu  IlokasaTenu ¢pakTopos
Quantitative CBA3M CnupmeHa cpeabl Biok
Qualitative Spearman’s Indicators of environmental Block
measure of o
characteristics rank factors
closeness of .
. of closeness of correlation
correlation . o
correlation coefficient
0.1-0.3 Cnabas / Weak - - -
0.3-0.5 YMepeHHas 0.366 [lepBuuHas 3a6osieBaemoctb Ha 1000  Meauko-ieMorpadpuieckuit
Moderate HaceJIeHHUs Medical and demographic
Incidence per 1000
0.376 Yucio Bpaue6HBIX MOCELIEHU I MezrKo-0praHM3alMOHHbIN
Ha 1 xuTens Medical and organizational
Number of visits of a doctor
per 1 resident
0.400 Joss HacesieHUs cTaplle TpyAocnocob- Meauko-geMorpapuieckuii
HOT0 Bo3pacTa (My»X4uHbI 61 roza u Medical and demographic
cTaplile, )KeHIUHbI 56 JieT u ctapiie), %
Proportion of the population above
working age (men 61 years and older,
women 56 years and older), %
0.418 YKOMIJIEKTOBAaHHOCTD IITATHBIMU MerKo-0praHU3alMOHHbIN
JIOJDKHOCTSIMU. Bpauu Medical and
Staffing level. Doctors organizational
-0.468 OxBat AUCIAHCEpHbIM HabI0ieHneM, % MeanKo-opraHu3anuOHHbIA
Coverage by regular medical check-up, % Medical and organizational
0.5-0.7 3aMeTHas 0.547 CpeJiHsi HOMUHa/IbHAs HauucieHHass  ColuabHO-3KOHOMUYECKUI
Significant 3apaboTHas 11aTa, pyo. Socio-economic
Average nominal accrued wages, rub.
0.614 Jlos1s1 2KeHCKOro HaceJleHUs Meauko-zaeMorpaduueckui
deprunbHOro Bodpacra, % Medical and demographic
Proportion of the reproductive age
female population, %
-0.681 Jouna cenbckoro HaceneHus, % Mepuko-aeMorpapuyeckuii
Proportion of the rural population, % Medical and demographic
0.7-0.9 Tecnasa 0.751 [110THOCTDb HaceJIeHHs, YeJ./KM? Conua/IbHO-9KOHOMUYECKUI
Close Population density, people/km? Socio-economic
0.910 Pacnpoctpanennocts C/l, yes.
Prevalence of DM, people
0.9-0.99 Becbma TecHas - - -

Very close

notpebaenus JIII, mo Hamemy MHEHHUIO, OOBACHSI-
eTcsi HHU3KOW TEPPUTOPHUAIIBHON JIOCTYITHOCTHIO
MEIUIIUHCKOU u (apMareBTUIeCKOd ITOMOINHN B
cesibeknx nocesienussx HCO. IlonoxkurensHoe Bius-
HHe (GAKTOPOB «JIOJIA KEHCKOTO HacejaeHus Qep-
TUJILHOTO BO3pacTa, %» U «J0JIs HaceJeHUs CTapIlle
TpyAocmocobHOro Bo3pacra (MyKYHMHBI 61 Toma U
cTapiile, JKEHIUHBI 56 JIeT U cTapiie), %» 00ycI0B-
JIEHO TIOJIOBO3PACTHBIM cocTaBoM 6oibHBIX CJlI B

where Y — volume of drug consumption by patients
with DM, packages;

X — prevalence of DM, people;

X, — aggregate indicator of the influence of fac-
tors of the medical and demographic block.

The adequacy of the obtained model was
checked using the Fisher test. F_ > F, , therefore
the model is significant and reliable. The adequacy

of the regression coefficients was checked by ana-
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HCO: cormacHo nmanHbiM peructpa 6oabHBIX ClI,
KOJIMYECTBO KEHIINH PEBBIIIAET KOJTUUECTBO MYXK-
YMH B 2.5 pasa, a oA 6ompHbIX C/] cTrapie Tpyzmo-
CII0COOHOTO BO3pacra mpeBbimaer 65 %. dakrop
«IepBUYHasA 3a0601eBaeMOCTh Ha 1000 HaCeJIEHU»
OTpPa’KaeT YacTOTY CJIyuaeB Bcex 3a00JIeBaHU, BITEP-
BBIe 3apeructpupoBanHbix B HCO B 2022 1., 1 oka-
3bIBA€T yMEPEHHOE IOJIOKHUTEJIbHOE BJIUSHHE HaA
00bpem notpebenns JIIT 6onpabiMu ClI.
PesynpTaThl MHOTOIIATOBOTO PErpecCHOHHOTO
aHaJIM3a MO3BOJIMJIN OCYIIECTBUTHh MOJIEJINPOBAHUE
3aBUCHMOCTU 00beMa moTpebenus JIIT 601pHBIMEI
CH or pacopocrpanennoctu CJI u dakTopoB
MeIuKo-ZieMorpaduueckoro 6soka. IlomyueHHas
perpeccruoHHasi MoJieJib UMeeT Buy, (5):

Y =1507.56 + 7.97X + 457.87X,, (5)

rae Y — obbem morpebienus JIIT 6ompabIME ClI,
VIIaKOBOK;

X — pacnipocrpanenHocts C/l, uer.;

X, — 0000maImui mokasaTesb BIAUAHUA PaKTo-
POB MeJTUKO-ZIeMOTpadpuIecKoro 6IoKa.

AJTIEeKBaTHOCTD IIOJIyYeHHOH MOJIEU IPOBEPS-
Jlach ¢ TOMOIbI0 Kpurtepus Puiepa. Fpacq > F
cJIeoBaTeIbHO MOJIeNIh 3HAUMMa U HajexHa. [Ipo-
BEpKa Ha 3/IEKBAaTHOCTH KO3 PUITMEHTOB PErPecCcun
IIPOBOJIWJIACH ITyTeM aHAIN3a p-3HauUeHnH F-craTtuc-
tuku Pumrepa. [[yist Bcex k03D HUIIMEHTOB perpec-
CUU p-3HAYEHUS He IMPEBBIIIN 0.05, U3 Yero cie-
JIyeT BBIBOJ, UTO K03(hGUIMEHTHI 3HAUNMBI C BEPO-
SITHOCTBIO 95 %. KoabduuumeHT meTepMUHAINN
COCTaBJIAET 0.74 W O3HAYAET, YTO 74 % BapUaLNH
obpema norpebiierus JIII 6ospabIME CJl 00BsACHS-
ercsi GaKTOpaMH MMOCTPOEHHOM MOJEJNH, IPU 3TOM
26 % Bapumalu® 3aBUCUT OT APYrux (HaKkToOpoOB, HE
BKJIIOUEHHBIX B ypaBHEHE PETPECCUU.

Ha ocHOBe perpeccuoHHOM MO/IeJT POBOIMIIACH
THUIIOJIOTU3ANN MYHUIIUIAJIBHBIX  00pa30BaHUI
HCO (tab6s1. 2). C 3TOH LEJTBIO JJIA KaXKI0T0 MyHHUITH-
nasibHOTO Oo6paszoBanuss HCO ObUIHM pacCUUTAHBI
CyMMBbI 00600IIIAIOIIEr0 TTOKA3aTeJIs BIUSHUSA (PaKTO-
POB MeAnKo-eMorpadudeckoro 60kKa U CTaHJAp-
THU30BAHHOTO TOKa3zaTess pacrnpocrpaneHHocTu CJJ
(E). Ina r. Hopocubupcka sHavenue E, okasanoch
MaKCUMaJIBbHBIM (51.38) ¥ ObLJIO MPU3HAHO BHIOPO-
COM IO Pe3yJIbTATy IPOBEIEHHOTO TeCTa METO/IOM
MEKKBAPTWJIBHBIX JMANAa30HOB. 1o 3TON mpudamHe
IIpU OIpeJieJIEHNN BeJINYWHBl WHTEPBAJIA MEXIY
THUIIOJIOTUYECKUMU TpymmnaMu r. HoBocubupck He
VUHUTBIBICA (YHCI0 MyHUIIUTIAIBHBIX 00Pa30BAHUT
HCO, pacmipeiesisieMbIX 10 TPYTIIIaM, COCTaBHJIO 32).

B Tunosioruyeckyie TPymIbl ¢ HU3KUM U HUKE
CpeZiHero 3HaveHueM E;, BOILIM MyHHIIMIAJIbHbIE
obpaszoBanusi HCO ¢ BBICOKOH WM 100% J0Jiel

lyzing the p-values of F-statistics. For all regres-
sion coefficients, the p-values did not exceed 0.05,
which leads to the conclusion that the coefficients
are significant with a probability of 95%. The coef-
ficient of determination is 0.74, and means that
74% of the variation in the volume of drug con-
sumption by DM patients is explained by the fac-
tors of the model constructed, while 26% of the
variation depends on other factors not included in
the regression equation.

On the base of the regression model, a categori-
zation of the municipalities of the NR was carried
out (Table 2). For this purpose, for each municipal-
ity of the NR, the sums of the aggregate indicator of
the influence of the factors of the medical and
demographic block and the standardized indicator
of the prevalence of DM (E) were calculated. For
the city of Novosibirsk, the value of E, was the max-
imum (51.38) and was recognized as an outlier
according to the result of the test by the method of
interquartile ranges. For that reason, Novosibirsk
was not taken into account when determining the
size of the interval between typological groups
(number of municipalities of the NR distributed by
groups was 32).

The typological groups with low and below aver-
age values of E. included municipalities of the NR
with a high or 100% proportion of the rural popula-
tion and a small number of registered DM patients
(Kyshtovsky, Ubinsky, Kochkovsky and other dis-
tricts). These areas are characterized by a relatively
small volume of drug consumption by DM patients.
This is partly due to the low geographical accessibil-
ity of medical and pharmaceutical care in rural set-
tlements, as well as the possible high level of undiag-
nosed cases of DM. The expected rate of growth in
the volume of drug consumption by DM patients in
these areas can be interpreted as “low”, provided that
the level of coverage of population by regular medi-
cal check-ups, the number of visits of a doctor per
1 resident and other medical and organizational fac-
tors that may affect the number of diagnosed cases of
DM hovers at its present level.

The typological groups with a high and very high
value of E, included municipalities of the NR with a
low or zero proportion of the rural population and a
relatively large number of registered DM patients
(Karasuksky district, Kuibyshevsky district, as well
as urban districts: Ob, Berdsk). Such municipalities
are characterized by the highest volume of drug
consumption by patients with DM. They are also
characterized by a large population (the large pro-
portion of urban residents), high accessibility of
medical and pharmaceutical care, maximum values
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Ta6smmua 2. Tunosiornyeckas KapTa pacrnpezie/leHdst MyHUIMNalbHbIX 06pa3oBaHuii HCO 1o cTeneHu BAUAHUSA
pacnpoctpaHeHHocTH C/l 1 paKTOPOB cpeibl MeUKO-eMorpadpuyeckoro 6J0ka Ha 06beM notpebenus JII1 6onbHbIMU C/1
Table 2. A typological map of the distribution of municipalities of the NR according to the degree of influence

of the prevalence of DM and environmental factors of the medical and demographic block on the volume of drug

consumption by patients with DM

Tun WnTepBan E, Yae/lbHbl BeC, % MyHMnMNaJbHbIE 06pa30oBaHMs

Type Interval E, Rating, % Municipalities

I 4.24-8.17 21.87 KbimroBckuii, Younckuit, Koukosckuii, baranckui, Ycrs-

(Hu3KMH) Tapkckuii, BeHrepoBckui, 3JBUHCKUM pallOHBI

(low) Kyshtovsky, Ubinsky, Kochkovsky, Bagansky, Ust-Tarksky,
Vengerovsky, Zdvinsky districts

II 8.17-12.1 12.5 JoBosienckui, CeBepHbli, OpAbIHCKUH, YaHOBCKUI paliOHbI

(amKe cpesiHErO0) Dovolensky, Severny, Ordynsky, Chanovsky districts

(below average)

II 12.1-16.03 25 MacnsauuHckul, KpacHosepckuii, YuctoosepHbli, Cy3yHCKUH,

(cpennuii) ToryuynHckuit, Yynbvimckuii, bosoTnunckui, KosbiBaHcKUi

(average) paiioHbI
Maslyaninsky, Krasnozersky, Chistoozerny, Suzunsky, Toguchinsky,
Chulymsky, Bolotninsky, Kolyvansky districts

v 16.03-19.96 28.13 Kaprarckuii, bBapa6unckuii, MomkoBckuii, KoueHeBckui,

(BbILIE CpeiHETO) HoBocubupckuii (B ToM yucie p.i. Kosnbuoso), TaTapckui,

(above average) Wckutumckui (B ToM yncie I. Uckutum), YepenaHOBCKUH,
KynuHckuit pailoHbl
Kargatsky, Barabinsky, Moshkovsky, Kochenevsky, Novosibirsky
(including the village of Koltsovo), Tatarsky, Iskitimsky (including
the town of Iskitim), Cherepanovsky, Kupinsky districst

\Y 19.96-23.89 6.25 Kapacykckuii palioH, . 06b

(BBICOKHIA) Karasuksky district, Ob (town)

(high)

VI 23.89-27.82 6.25 Ky#6pieBckuit paiio, r. bepack

(o4eHb BBICOKHIA) Kuibyshevsky district, Berdsk (town)

(very high)

CEeJTbCKOTO HACeJIEHHUS U HEOOJIBIINM KOJIMYEeCTBOM
3aperucTpupoBaHHbIX 60bHBIX C/I (KBIIITOBCKUH,
Yo6unckuii, KoukoBckuii u apyrue painionsr). s
STUX PAOHOB XapaKTEPEH CPAaBHUTEJHHO HEOOJIb-
ot 06bem notpebsienus JIII 6onpabiMu C/I. OTya-
CTH 3TO OOBSCHSAETCA HU3KOH TepPUTOPHATHLHOMN
JIOCTYITHOCTBIO METUIIMHCKOU U (papMaIrieBTHIECKON
IIOMOIIIM B CEJIbCKUX IOCETEHUAX, a TAKKE BO3MOXK-
HBIM BBICOKMM IIPOIIEHTOM HEIHATHOCTHPOBAHHBIX
cryqaeB CII. OxupmaeMblii TeMHn pocta o0beMa
notpebaenus JIIT 6ospabiMu C/I B JTaHHBIX paiioHax
MOXKHO WHTEPIPETUPOBATh KaK «HU3KUU» TIPHU
VCJIOBUU COXPAHSIOIIEroCs IIPOLIEHTA OXBaTa Hace-
JIeHus JIUCIIAaHCEPHBIM HaOJII0/IeHNeM, YHcjIa Bpa-
yeOHBIX IMOCEIEeHNH Ha 1 XKUTEJIS U APYTUX METUKO-
OpraHU3aIMOHHBIX (PAKTOPOB, KOTOPBIE MOTYT
MIOBJIUATH HA KOJINUECTBO TUATHOCTUPOBAHHBIX CIIY-
gaeB C/I.

B Tumosoruyeckre Tpymmnel ¢ BBICOKUM U OYEHD
BBICOKMM 3HaueHHWeM E; BOILIM MyHWIHUIAIbHbIE
obpazoBanuss HCO ¢ HuU3KOU WU HYJIEBOH IOyl
CEJTbCKOTO HACEJIEHWs] U CPABHUTEIBHO OOJIBIINM

of indicators of socio-economic factors and factors
characterizing the state of the healthcare system.
The expected growth rate of drug consumption in
DM patients in these areas can be interpreted as
“high”.

The groups with an average and higher than aver-
age value of E, include municipalities occupying an
intermediate position. The expected growth rate of
drug consumption in DM patients in these areas can
be interpreted as “average”.

CONCLUSION

The results of the pharmacogeographic analysis
showed that the volume of drug consumption by
DM patients in the NR is in direct linear depen-
dence not only on the prevalence of DM, but also on
a complex set of environmental factors, the most
important among which are medical and demo-
graphic ones.

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

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

51



Xapuna H.A., [Trcynaposa U.A. / Journal of Siberian Medical Sciences T. 8, N° 2 (2024)

KOJINYECTBOM 3apernucTPUPOBAHHBIX 60ybHBIX CJI
(Kapacykckuii paiioH, KyHObIieBCKWE padioH, a
TaKKe ropozickue okpyra: . O6b, . Bepsck). Takue
MYHHUITUTIATbHBIE 00Pa30BAHUSA XaPAKTEPHUBYIOTCS
HauOoJbIIUM oO0beMoM moTpebsienus JIIT 6Gob-
et ClI. VX Taxoke oTindaer OOJIbIIAs YHCJIEH-
HOCTH HaceJieHusl (IIpu 3ToM OOJIbIast JOJIST IIPUXO-
JIUTCS HA TOPOJICKUX KUTEJEN), BICOKAS TEPPUTO-
pUaIbHAsA JOCTYITHOCTb MEAUITMHCKOU U hapMarieB-
TUYECKOH ITOMOIIH, MAKCUMAJIbHbIE 3HAUEHUSI TTOKa-
3aTesiell COIMAIbHO-9KOHOMHUYECKUX (AKTOPOB U
(dakTOpoB, XapaKTEPUIYIOIIUX COCTOSIHUE CHCTEMBI
37paBooxpaHeHus. OKUJIaeMbIll TEMIT pocTa 00b-
ema norpebaenus JIIT 6ompabIx C/l B JAaHHBIX panio-
Hax MO’KHO MHTEPIIPETUPOBATH KAaK «BHICOKHUI».

B THmoOJIOTHYECKE TPYIIIBI CO CPEAHUM U BBIIIIE
CpPeZIHEro 3HaYeHWeM E;, BOILIM MyHHWIHUIA/IbHbIE
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o0pazoBaHUs, 3aHIMAIOIINEe IIPOMEKYTOUHOE II0JIO0-
skenre. OKuiaeMbIil TEMIT pocTa 00’beMa oTpebJie-
Hud JIIT 6osnpubiMu C/] B JaHHBIX paliOHaX MOXKHO
HUHTEPIPETUPOBATD KaK «CPeHUI».

SAK/IIOUEHWE

PesysipraThl mpoBesieHHOrO (hapmakoreorpadu-
YEeCKOTO aHaIn3a MOoKasaiu, 4To obobeM moTpebIie-
uus JITI 6opapiMu C/T B HCO HaxoauTes B IpAMOM
JINHEHOH 3aBUCUMOCTH HE TOJIBKO OT PacIpocTpa-
HernHocTu CJI, HO ¥ OT CJIOKHOT'O KOMILJIEKCA MOKa-
3arejiell (aKTOPOB CpeNbl, BasKHEUIIlee 3HAYEHHE
CpeZil KOTOPBIX UMEIOT MeJIUKO-/ieMorpaduiecKre
¢axTopsbl.

KoH@IUKT HHTEPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUHU KOH(JIMKTA UHTEPECOB.
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AHHOTAIIUA

BBegeHue. BoapmuMm ycriexoM cOBpeMEHHON OHKOTeMaTOJIOTUH ABJIAETCSA JOCTIKEHNe PEMUCCUY IIPH CBOEBpe-
MEeHHO HayaTo¥ nmporpamMmHoi nonuxumuoTepanuu (ITIXT) y 80—85 % 6osbHbIx TuMdomont XomkkuHa (JIX). OmHako He
TepseT aKTYaJIbHOCTH MpobJieMa BOSHUKHOBEHHUS TSXKEJIBIX TOKCHUECKUX OCJIOKHEHUH CrieluduIecKoi Tepanuu y JaH-
HOU kaTeropuu nanueHToB. MukpoPHK (MuPHK) BiusioT Ha co3peBaHue u qudbepeHIIIPOBKY Me3eHXUMAaIbHbIX KJIe-
TOK, BKJIIOUas KJIETKU KOCTHOI'O MO3I'a, MOTYT UTPaTh KJIIOUEBYIO POJIb B AKTHUBHOCTH HOPMaJIBHOT'O TeMOII033a U OITyXO0JIe-
BBIX 3a00JIEBAHUI KDOBETBOPHOM CHCTEMBI, a TAK)KE PETYJIMPOBATh aKTUBHOCTHh T€HOB METa00JIM3Ma UCIIOIb3YEMBIX IIPO-
THBOOITYXO0JIEBBIX IIPENIapaToB.

IT e 1 b . OnpenenuTh B3aUMOCBA3b MEXK/Ty YPOBHAMU dKcnpeccuy MUPHK B oryxosieBoIx GronTarax TuMpaTHIecKUX y3JI0B
y 60s16HBIX JIX B /1e610Te 3a60I€BaHMS U PA3BUTHEM T€MaTOJIOTMYECKON TOKCHYHOCTH [IPY IPOBEIeHUH porpaMMHoi ITXT.
MaTepuasnab U METO/ bl . BCOOTBETCTBUHU C OOIIUMU KPUTEPUSAMH IIKAJIBI OLIEHKH HEXKeJIaTeIbHBIX sIBJIe-
uuii (Common Terminology Criteria for Adverse Events v5.0) GbL1a oljeHeHa reMaToJIOTUUecKask TOKCHYHOCTD Y 40 Maru-
enToB ¢ JIX, nosyuuBrux [IXT no nporpammam ABVD (n = 13) u BEACOPP (n = 27). MeTo/10M oJIMMEPa3HOH IETHOM
peaknuu B PeKUMe PeaJibHOTO BpeMeHH OBbLIN OIlpesie/ieHbl YPOBHHU sKcnpeccun 20 MUPHK B omyxosieBbIx 6uonraTax
auMbAaTHYECKUX Y3JI0B Y Beex 601bHBIX JIX 710 poBeenus crenuduueckoii mporpammHuoii IIXT ¥ B THCTOJIOTUYECKUX
mpenaparax 60JbHBIX (1 = 40) ¢ peakTuBHOH uMdazaenonatuei (PJI) B kauecTBe KOHTPOJIBHOM TPYIIIIBL.
PesyansbTarTsbl . Tokcnueckas MUENIOCYIIpeCCHsT HapacTaia OT 1-To0 K 6-my kypcey [IXT y mammueHTOB Kak Ha Ipo-
rpamme ABVD, Tak u BEACOPP (p < 0.05). IIpu 3TOM remaTosioruyeckas TOKCHYHOCTb 3—4-H cTeneHH Y 60IbHBIX JIX,
nosygaBinux [IXT no nporpamme BEACOPP, BcTpeuasiach B 3 pasa yaiie, ueM y 60bHbIX Ha ABVD (p < 0.05), 4TO CBH-
JIETEJIbCTBYET O Gosibieli TokcuuHocT nporpaMmbl BEACOPP. IloBeilieHHbIE YPOBHH 2Kcnpeccuu let-7¢-5p, MuPHK-
185-5p u MuPHK-128-3p moJI0KUTETPHO KOPPEJHPYIOT C PA3BUTHEM aHEMHH CPEIHEHN U TSAMKEJION CTENEeHU TKECTU
(p < 0.05) y 6osbHBIX JIX mocsie ITXT, moiapsisist mporecchl co3peBanus U AudPepeHIMPOBKH KJIETOK KOCTHOTO MO3Ta, a
TaKKe aKTUBUPYS UX allOITO3.

3axnwueHHue. Onpenenenue ypoBHeH skcnpeccun MUPHEK, Kak MOJIEKy/IsPHO-TEHETUUYECKUX IPEJUKTOPOB
pasButus opranHoi TokcuyHocTh [IXT y 601bHBIX JIX, TOMOKET IOCTUTATh ONTUMAJIBHBIX PE3YJIBTATOB TEPATIUH, YMEHb-
Im1as PUCKU PA3BUTHA HeKeJIaTeJIbHBIX II0C/IeZICTBUH U COXPaHsA BBICOKOE KauecTBO KU3HU MAlMeHTOB Mocye crernudu-
4ecKOU Tepamnuu.

Kmioueenle caosa: nuvmboma XO[KKHHA, I'eMaTOJIOTUYECKas TOKCUYHOCTb, IPOTrpaMMHAsA IIOJUXUMHUOTEPANUs,
mukpoPHK.
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MicroRNA as a molecular predictor of hematological toxicity
during chemotherapy in patients with Hodgkin lymphoma
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ABSTRACT

Introduction. Agreatsuccessof modern oncohematology is the achievement of remission with timely initia-
tion of chemotherapy regimen in 80—-85% of patients with Hodgkin lymphoma (HL). However, the problem of the occur-
rence of severe therapy-related toxic complications of specific therapy in this group of patients remains relevant. Micro-
RNAs (miRs) affect the maturation and differentiation of mesenchymal cells, including bone marrow cells, can play a key
role in the activity of normal hematopoiesis and hematopoietic tumors, and also regulate the activity of gene metabolism
of anticancer drugs.

A i m . Todetermine the relationship between the miRNA expression in tumor biopsy samples of lymph nodes in patients
with HL at the onset of the disease and the development of hematological toxicity during chemotherapy.

Materials and methods. Inaccordance with the Common Terminology Criteria for Adverse Events
v5.0, hematological toxicity was assessed in 40 patients with HL treated with the ABVD (n = 13) and BEACOPP (n = 27)
chemotherapy regimens. The real-time polymerase chain reaction was used to determine the expression of 20 miRNAs in
tumor biopsy samples of lymph nodes in all patients with HL before chemotherapy and in histological preparations of
patients (n = 40) with reactive lymphadenopathy (RL) as a control group.

R esults. Toxic myelosuppression increased from the 1st to the 6th cycle of chemotherapy in patients treated with
both the ABVD and BEACOPP regimens (p < 0.05). At the same time, grade 3—4 hematological toxicity in patients with HL
treated with the BEACOPP regimen occurred 3 times more often than in patients with ABVD (p < 0.05), which indicates
greater toxicity of the BEACOPP regimen. Overexpression of let-7c-5p, miR-185-5p and miR-128-3p positively correlates
with the development of moderate and severe anemia (p < 0.05) in patients with HL after chemotherapy, suppressing the
processes of maturation and differentiation of bone marrow cells, as well as activating their apoptosis.
Conclusion. Determining the miRNA expression as molecular genetic predictors of the development of chemo-
therapy-related organ toxicity in patients with HL will help achieve appropriate treatment results, reducing the risks of
adverse effects and maintaining a high quality of life for patients after chemotherapy.

Keywords: Hodgkin lymphoma, hematological toxicity, chemotherapy, microRNA.
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INTRODUCTION

Hodgkin lymphoma (HL), a lymphoproliferative
malignancy of B cells, is a highly curable disease with
timely initiation of combined chemotherapy. How-
ever, the development of complications of the spe-
cific treatment remains an urgent problem for onco-
hematologists around the world [1]. Of great impor-
tance are both early toxic effects, including toxic
myelosuppression and drug-induced liver damage,
and late ones, often manifested by hypogonadism,
fibrosis of the lungs and heart, and the development
of secondary tumor processes [2]. First-line chemo-
therapy in patients with early-staged HL includes
2—4 cycles of the ABVD (doxorubicin, bleomycin,

BBEJIEHUE

JIumpoma XoxkkuHa (JIX) — 3/10KauecTBEHHAsA
auMdonpondepaTUBHas OIyX0Jb U3 B-k1eTok —
SIBJIAETCA BBICOKOKYpabeabHBIM 3aboJieBaHHEM
IIPU CBOEBPEMEHHO Ha4uaTOU IPOrpaMMHOU IOJIH-
xumuorepanud (I[IXT). OgqHako pa3BUTHE OCIOXK-
HEHUH TPOBOAUMOTO CIHENNDUUECKOTO JIeUEeHUs
OCTaeTcsl aKTyaJbHOH MPoOJIEMOH JIJis OHKOTEMa-
TOJIOTOB Bcero wmwupa [1]. Bosbinoe 3HaueHue
MMEIOT KaK paHHUE TOKcuYecKkre 3PP eKThI, BKIIO-
YapoIue TOKCUUYECKYI0 MHUEJIOCYIIPECCUI0 U
JIEKapCTBEHHO-UHAYIIUPOBAHHOE MOpaKeHue
MeYeHU, TaK U MO3JHUE, YaCTO MPOSBIIAIOIIUECS
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TUIIOTOHAIU3MOM, GUOPO30M JIETKUX U CEPJIa U
pa3BUTHEM BTOPUYHBIX OIYXOJIEBBIX IIPOIECCOB
[2]. TIXT I nunuum y 60apHBIX JIX ¢ pAHHUMU CTa-
JIUSAMH BKJIIOUaeT 2—4 Kypca ABVD (moxcopybu-
nuH, 0JIEOMUIIMH, BHHOJIaCTHH, JlakapbOas3uH) ¢
mocjaenywolne JaydeBoi Tepamueir (JIT) Ha
HCXOJHO MOPa’keHHbIE 30HbI B CyMMapHOU odaro-
Boii s1o3e (CO/T) 30 I'p. ITanmenTam ¢ pacupocrtpa-
HEHHBIMU cTauaMu JIX He0OX0IMMO IIPOBe/IeHUE
6 xypcoB BEACOPP-scka/upoBaHHBIH WA
8 nuxsioB BEACOPP-14 (6;1eoMuniug, 10Kcopyou-
[IUH, 3TOMO3HUJ, HukKJIobochaMuy, BUHKPUCTHH,
npokap6asuH) ¢ nocaeaytomei JITe CO/l 30 I'p Ha
OCTAaTOYHBIN 00BEM OIYXOJIEBBIX MacC pa3MepoM
2.5 cM U 6ostee [3].

Ha coBpeMeHHOM BTarie pa3BUTHS SIIUTEHETHYe-
CKHUX HCC/IEIOBAaHUI HAKOIUUIEHBI JJAHHBIE O TOM, UTO
mMukpoPHK (MuPHK) — omHoIemoyeyHble HEKOIH-
pyrorue Mosekyabl PHK jginuHOM 20-24 HyKII€o-
TH/Ia — BIUSIOT HA TeUEHNe Pa3IMIHbIX OMOJIOTHYe-
CKHX IIPOIIECCOB ITyTEM PETYJTUPOBAHUS CUTHAJIBHBIX
MyTeH U MOTYT OBITH CIeu(pUIECKUMH MapKepaMu
OHKOTreHe3a, BOCIAJIEHUS] U TOKCUUYECKOTO TOpasKe-
HUSI OPTaHOB, a TaKiKe OCYIIECTBJIIOT IOCTTPaH-
CKPUIIIMOHHYI0 PErYJIAIUI0O Pa3JIUYHBIX TE€HOB
[4—7]. B TO ke BpeMs HU3BECTHO, UTO HEKOTOPHIE
MuPHK, mampumep let-7c-5p, let-7f-5p, muPHK-
128-3p, MuPHK-185-5p, perysupyioT co3peBaHue u
IuddepeHITUPOBKY  Me3eHXUMAaJIbHBIX  KJIETOK,
BKJTIOYAsl KJIETKA KOCTHOTO MO3Ta, MOTYT aKTUBHUPO-
BaTh UX aIllONTO3 U, IO-BUUMOMY, TIPUBOJIUTH K Pa3-
BUTHIO CHHIPOMAa KOCTHOMO3TOBOHM HE0CTATOUHO-
CTH, 0COOEHHO Ha (pOHE MPOBEJIEHUs ITPOTPAMMHOMN
IIXT [8—11].

ITEJIb UCCJIE/IOBAHU A

OmpenieuTh B3aUMOCBSA3b MEXKAY YPOBHAMH
skcnpeccr MUPHK B ormyxoJieBbIX GHonTaTax JuM-
daTmueckux y3y10B y 60bHbIX JIX B 1e6ioTe 3a601€-
BAaHUA U PAa3BUTHEM IeMAaTOJIOTHIECKON TOKCHYHO-
CTU IpU IpoBeieHun nporpammHuoi I[TXT.

MATEPUAJIBI 1 METO/bI

JluzaiiH wucc/ieIOBaHUs TPEJACTaBJIeH IByMS
YaCTSIMU: IIPOCIEKTUBHBIM K OJHOMOMEHTHBIM
HCCIEIOBAHUAMU. B IIPOCTIEKTUBHOM YacTH ObLIH
o0cieloBaHbl 40 MAMEHTOB ¢ AuarHosom JIX,
YCTAHOBJIEHHBIM Ha OCHOBAHWU JAHHBIX THCTOJIO-
TUYECKOTO M UMMYHOTHCTOXUMUYECKOTO HCCIIEO-
BaHMsA OIyXOJEBOro OwomnTata JIUMGaTHUYECKUX
y3s10B (JIY) B cooTBeTcTBIU ¢ KITMHUYECKUMU peKo-
MEH/IAI[UsIMU 110 TUATHOCTUKE U JIeUeHUI0 JuMdo-
nposudepaTuBHBIX 3abosieBaHuil  (2018) [3].

vinblastine, dacarbazine) chemotherapy regimen
followed by radiation therapy (RT) to the initially
affected areas in a total dose of 30 Gy. Patients with
advanced-stage HL require 6 cycles of BEACOPP-
escalated or 8 cycles of BEACOPP-14 (bleomycin,
doxorubicin, etoposide, cyclophosphamide, vincris-
tine, procarbazine) followed by RT in a total dose of
30 Gy for residual tumor masses measuring 2.5 cm
or more [3].

At the present stage of epigenetic research
development, evidence has been accumulated that
microRNAs (miRs) — single-stranded non-coding
RNA molecules 20—24 nucleotides long — influ-
ence the course of various biological processes by
regulating signaling pathways and can be specific
markers of oncogenesis, inflammation and toxic
damage to organs, and also effects post-transcrip-
tional regulation of various genes [4—7]. At the
same time, it is known that some miRs, for exam-
ple let-7c-5p, let-7f-5p, miR-128-3p, miR-185-5p,
regulate the maturation and differentiation of
mesenchymal cells, including bone marrow cells,
and can activate their apoptosis and, apparently,
lead to the development of bone marrow failure
syndrome, especially during combined chemo-
therapy [8—11].

AIM OF THE RESEARCH

To determine the relationship between the
miRNA expression in tumor biopsies of lymph nodes
in patients with HL at the onset of the disease and
the development of hematological toxicity during
combined chemotherapy.

MATERIALS AND METHODS

The study design is presented in two parts: pro-
spective and cross-sectional investigations. For
the prospective study, 40 patients with a diagnosis
of HL confirmed by histological and immunohisto-
chemical evaluation of tumor biopsy of lymph
nodes (LNs) in accordance with Clinical Guide-
lines for the Diagnosis and Treatment of Lympho-
proliferative Diseases (2018) [3] were examined.
13 HL patients treated with the ABVD regimen,
and in 27 patients — with the BEACOPP regimen.
To assess hematological toxicity, Common Termi-
nology Criteria for Adverse Events (CTCAE v5.0)
were used, including 5 grades: 0o — absence; 1st
grade — mild; 2nd grade — moderate; 3rd grade —
severe and medical significant and 4th grade -
life-threatening consequences.

Parameters of a complete blood count depending
on the number of cells per unit volume of blood are
presented in Table 1.
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Ta6una 1. Kpurtepuu oljeHKH cTeneHU remaroJiorndeckoi TokcudHocty (CTCAE v5.0)
Table 1. Criteria for assessing the grade of hematological toxicity (CTCAE v5.0)

CreneHb TOKcMYHOCTU Temorio6uH (r/.1)

TpomGouuTsl (x10°/1) Jleiikonursl (x10°/1) HedTpodusi (x10°/1)

Grade Hemoglobin (g/1) Platelets (x10°/1) Leukocytes (x10°/1) Neutrophils (x10°/1)
0 2120 >150 24 22

1 100-119 75-149.9 3.0-39 1.5-1.9

2 80-99 50-74.9 2.0-29 1.0-1.49

3 65-79 25-49.9 1.0-1.9 0.5-0.9

4 <65 <25 <1.0 <0.5

V¥ 13 marnuenTtoB ¢ JIX ObLIa HMCIOJIB30BaHA MPO-
rpammuasn I[IXT ABVD, y 27 6oapHbIX — BEACOPP.
Jna OIEHKH TeMaTOJIOTUYeCKOU TOKCHYHOCTU
OBUIM HCIIOJIb30BAHBI OOIHE KPUTEPUH IIKAJIbI
OLIEHKN HekesareapHbIX sBaeHud (Common
Terminology Criteria for Adverse Events — CTCAE
v5.0), BKJIIOUaolel B cebs 5 CTelmeHel: O — OTCyT-
cTBUE; 1-51 cTeneHb (CT.) — He3HAUHUTEIbHO BbIpa-
’KeHHas TOKCUYHOCTb; 2-f CT. — YMEPEHHO BHIpa-
JKeHHast; 3-5 CT. — TsDKeJIasd U 4-5 CT. — YyTPOXKalo-
mas JKU3HU TOKCUYHOCTb.

ITokaszarenu obmiero aHaan3a KPOBU B 3aBUCH-
MOCTH OT YHCJIa KJIETOK B €IUHUIlE 00beMa KPOBU
IIpe/ICTaBJIEHBI B TA0I. 1.

Ha ocHoBe aHanns3a JUTEPATYPHBIX JAHHBIX B
uccsenosanue BriaodeHsl MUPHK, yuacTtyromnue B
pasButnu B-kierounsix tumbom [12].

B ogHOMOMEHTHOH YacTu UCCIe0BAHUA MeTO-
mom IIIP B pekume peasbHOTO BPeMEHH OBLIH
ompesiesieHbl ypoBHH dKcnpeccun 20 MuUPHK: let-
7¢c-5p, let-7f-5p, muPHK-9-5p, muPHK-20a-5p,
muPHK-23a-3p, MmuPHK-23b-3p, MmuPHK-26b-5p,
muPHK-34a-5p, muPHK-96-5p, muPHK-141-3p,
muPHK-148b-3p, MuPHK-150-5p, MuPHK-
183-5p, muPHK-185-5p, muPHEK-200b-3p,
muPHK-574-3p, ™muPHK-205-5p, muPHK-451,
muPHK-18a-5p, MmuPHK-128-3p — B omyxoseBbIx
ouonTarax JIY y 40 60mpHbIX JIX 10 MpoBeaeHUs
crnenuduueckorr mporpammuoii I[IXT u B rucroso-
FUYECKUX Ipernaparax 00JbHBIX (N = 40) ¢ peak-
TuBHOU uMdbaaeHomnatueii (PJI) B kauecTBe KOH-
TPOJIBHOU TPYIIIBL.

CratucTuueckuil aHaIu3 JJaHHBIX IIPOBENIEH C
rcmosb3oBaHueM mnporpamm IBM SPSS Statistics
26.0 (IBM, CIIIA) u Statistica 13.0 (Dell, CIIIA).
MeXTpyIIIoBble PA3JINYUA 10 KOJIUYEeCTBEHHOMY
MPU3HAKY OLEHUBAJIU C IIOMOIIBI0O KPUTEPUEB
Manna — YutHu u ANOVA Kpackena — Yosuiuca.
C menpio OOHApY:KEHUs CBA3U MEXAY HCCIIenye-
MBIMH TIOKA3aTEeJISIMU TIPOBOJAVJIN KOPPEJISIUOH-
HBII aHAIW3 IyTEM BBIYUCIEHUs KodddumumeHTa
panrogoii koppessinuu Ciupmena ().

Based on an analysis of literature, the study
included miRNAs involved in the development of
B-cell lymphomas [12].

In the cross-sectional study, the expression levels
of 20 miRNAs were determined using real-time PCR:
let-7c-5p, let-7f-5p, miR-9-5p, miR-20a-5p, miR-
23a-3p, miR-23b-3p, miR-26b-5p, miR-34a-5p,
miR-96-5p, miR-141-3p, miR-148b-3p, miR-150-5p,
miR-183-5p, miR-185-5p, miR-200b-3p, miR-
574-3p, miR-205-5p, miR-451, miR-18a-5p, miR-
128-3p — in tumor biopsy specimens of LNs from 40
HL patients before chemotherapy, and in histologi-
cal preparations from patients (n = 40) with reactive
lymphadenopathy (RL) as a control group.

Statistical analysis of the data was carried out
using IBM SPSS Statistics 26.0 (IBM, USA) and
Statistica 13.0 (Dell, USA) software. Differences in
quantitaytive characteristics between groups were
assessed using the Mann-Whitney test and Kruskal-
Wallis analysis of variances (ANOVA). In order to
detect the relationship between the studied indica-
tors, a correlation analysis was carried out by calcu-
lating the Spearman’s rank correlation coeffi-
cient (r).

RESULTS

Hematological toxicity in patients with
HL during combined PCT

In accordance with a chemotherapy regimen, all
HL patients were divided into 2 groups: treated with
the ABVD regimen — 13 (32.5%) patients and with
the BEACOPP regimen - 27 (67.5%) patients.
According to CTCAE v5.0, we found that in all HL
patients treated with both ABVD and BEACOPP,
there was a statistically significant (p < 0.05) increase
in the grade of myelotoxic suppression from the 1st
to the 6th cycles. Anemia of grade 3—4, leukopenia/
neutropenia of grade 3—4 and thrombocytopenia of
grade 3—4 in HL patients treated with the BEACOPP
regimen occurred 3 times more often both after the
1st cycle and after the 4th and 6th cycles of polyche-
motherapy than in patients treated with the ABVD
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Ta6una 2. [TokazaTesu 06111ero KJIMHUYECKOTO aHaIN3a KPOBU ¥ 60sbHBIX JIX mocsie npoBeeHus 1, 4 u 6 kypcos I[IXT no

nporpammaM ABVD u BEACOPP

Table 2. Parameters of the f complete blood count in patients with HL after the 1, 4 and 6 cycles of the ABVD and BEACOPP

chemotherapy regimens

Ilocne ABVD / After ABVD Ilocne BEACOPP / After BEACOPP
(n=13) (n=27) CreneHb
n 1 2 3 4 5 6 JAOCTOBEPHOCTH
OKa3arTeJb Measure of
Parameter nocJje nocJje nocJjie nocje nocse nocje confidence
1 Kypca 4 KypcoB 6 KypcoB 1Kypca 4 KypcoB 6 KypcOB (p < 0.05)
after after after after after after ’
1 cycle 4 cycles 6 cycles 1 cycle 4 cycles 6 cycles
[emoriio6uH (r/01) 122 114 100 110.5 96 87.5 p,,=0.00008
Hemoglobin (g/1) (114;128) (102;120) (94;112) (96;118.5) (85;106) (78;99) p,=0.000002
p,.=0.001
Jle#ikoruTel (x10°/1) 5.19 2.8 2.1 2.88 1.1 0.79 p,,=0.0003
Leukocytes (x10°/1) (4.1;6.28) (2.03;3.97) (0.87;3.0) (2.05;5.35) (0.8;2.1) (0.43;1.09) p, < 0.000001
p,=0.0002
He#itpoduuel (x10%/1) 2.61 1.65 1.13 1.16 0.3 0.1 p,,=0.00002
Neutrophils (x10°/1) (1.8;4.06) (0.81;2.2) (0.22;1.66) (0.73;2.9) (0.11;0.92) (0.0;0.57) p,,<0.000001
p,=0.0001
TpomGouuTe! (x10°/1) 253 191.5 133.5 166 114 99.5 p,,=0.0002
Platelets (x10°/1) (195;279) (147.4; (77;187)  (116;216) (83;164) (60;133) p, .=0.00001
220) p,=0.07

[IpuMmevyaHue.

JIX - mumdoma XomxkkuHa; [1IXT - nonuxumuoTtepanusi; ABVD - fokcopy6uLKH, 6J€OMULIMH, BUHOJIACTHH, laKap6a-

3uH; BEACOPP - 6;1eoMHULIMH, JOKCOPYOUIINH, 3TONO3U, HHKJI0PocdaMu/i, BUHKPHUCTHH, TpoKap6a3uH.

Note
cyclophosphamide, vincristine, procarbazine.

PE3YJIBTATDBI 1 OBCY KAEHUWUE

I'emamoaozuueckan moxkcuuHocMsv Y
6oabHbix JIX npu npoeedeHuu npozpamm-
Hoit ITXT

B cooTBetrcTBuH ¢ mpoBenenHoi IIXT Bce 60JIb-
Hble JIX ObUIN pasziesieHbl Ha 2 TPYIIIbBI: MOJIyUHB-
mue [IXT o mporpamme ABVD — 13 (32.5 %) nanu-
eHToB U 1o mporpamme BEACOPP — 27 (67.5 %)
nanuenTtoB. Corsacio CTCAE v5.0, Hamu OBLIO
obHapykeHO, 4TO y Bcex 0oipHBIX JIX, Kak mpu
ABVD, tak u npu BEACOPP, ormeuasnocs craTucTu-
YyeckH 3HaUMMOe (p < 0.05) HapacTaHUEe CTeleHU
MUEJIOTOKCHIECKOH CYIIPECCUH OT 1-TO K 6-My KypCy
IIXT. Aunemusi 3—4-U CT., JIEHKOIIEHUs/HEUTpOIIE-
HUA 3—4-U CT. U TPOMOOIIUTONEHUS 3—4-H CT. y
6071pHBIX JIX, IOJTyYaBIINX JIEUeHHE TI0 IIPOTPAMMe
BEACOPP, BcTpeuanuch B 3 pasa yalle Kak HocJje
1-TO Kypca, Tak u nocie 4 u 6-ro kypcos IIXT, yem y
OOJIPHBIX, IOJYYaBIIUX JIEYEHHE II0 IIPOTpaMMe
ABVD (p < 0.05), 4TO CBUJETETHCTBYET O OOJIbIIIEH
TokcuuHocTH mporpaMmMmbel BEACOPP. Bmecte ¢ Tem
mmocJie 6 KypcoB crienudUuuecKol Tepamuu Hexea-
TesibHbIE 3P DEKThI ObLIH 0OHAPYIKEHBI Y 39 % 00JIb-
HbIX TIpu ABVD u y Gosiee 91 % marumeHTOB, MMOJIy-
yuBmux BEACOPP, uyTo MOKeT HOBBIIIATH PUCK
BO3HUKHOBEHUS TAXKEJIbIX [TOCIIeZICTBUHN, MHBATIU/IH-
3allU WIN JIETAIBHOTO Ucxo/ia. MennaHHble 3HaUe-

. HL - Hodgkin lymphoma; ABVD - doxorubicin, bleomycin, vinblastine, dacarbazine; BEACOPP - bleomycin, doxorubicin, etoposide,

regimen (p < 0.05), which indicates the greater tox-
icity of the BEACOPP regimen. However, after
6 cycles of therapy, adverse effects were found in
39% of ABVD-treated patients and in more than 91%
of patients who received BEACOPP, which may
increase the risk of severe consequences, disability
or death. Median values with calculation of the 25th;
75th percentiles of complete blood count parameters
in HL patients treated with the ABVD and BEACOPP
regimens are presented in Table 2.

MiRNA expression in HL patients and its
association with the development of hema-
tologic toxicity in HL patients after the first-
line polychemotherapy

We determined the expression levels of
20 miRNAs in tumor biopsy specimens of LNs from
patients with HL and histological preparations from
patients with RL (Table 3).

We found that, in comparison with the level of
miRNA expression in preparations of reactively
changed LNs, in tumor tissue of patients with HL,
there was a statistically significant decrease in the
expression of let-7f-5p, miR-20a-5p, miR-26b-5p,
miR-96-5p, miR-141-3p, miR-148b-3p, miR-
150-5p, miR-183-5p, miR-200b-3p, miR-451, miR-
128-3p.
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Ta6/mmua 3. CpaBHUTEIbHBIN aHa/IN3 ypoBHeH skcnpeccun MUPHK Mexly 06pasiiaMu onyxoJieBblX 6M0ONTaTOB 60/1bHBIX JIX

U TUCTOJIOTUYECKHUMHU IIpernapaTaMu 60bHBIX C PJI

Table 3. The comparative analysis of the miRNA expression between tumor biopsy specimens from patients with HL and

histological preparations from patients with RL

muPHK / miRNA JIX vs PJ1 / HL vs RL p<0.05
let-7c-5p -1.44 0.065971
let-7f-5p -1.43 0.002328
MuPHK-9-5p / miR-9-5p 1.06 0.774461
MuPHK-20a-5p / miR-20a-5p -1.36 0.012259
MuPHK-23a-3p / miR-23a-3p 1.53 0.090036
MuPHK-23b-3p / miR-23b-3p -1.22 0.226141
MuPHK-26b-5p / miRNA-26b-5p -1.54 0.000024
MuPHK-34a-5p / miR-34a-5p 1.4 0.237225
MuPHK-96-5p / miR-96-5p -2.89 0.000456
mMuPHK-141-3p / miR-141-3p -2.07 0.000003
mMuPHK-148b-3p / miR-148b-3p -1.26 0.029628
mMuPHK-150-5p / miR-150-5p -3.52 <0.000001
muPHK-183-5p / miR-183-5p -1.82 0.006734
MuPHK-185-5p / miR-185-5p 1.09 0.307173
MuPHK-200b-3p / miR-200b-3p -1.84 0.000002
MuPHK-574-3p / miR-574-3p -1.18 0.139926
MuPHK-205-5p / miR-205-5p -151 0.109638
mMuPHK-451 / miR-451 -2.41 0.024303
MuPHK-18a-5p / miR-18a-5p -1.19 0.079684
mMuPHK-128-3p / miR-128-3p -1.93 0.000008

[IpumMevyaHnue.
Note.

HUS C OIIPEZIEJIEHUEM 25; 75-TO IePIeHTIIeH oKa-
3arejiedl O0IIero aHasvm3a KpoOBH y OOJIbHBIX JIX,
MOJIy9aBIIUX JiedeHHe mo nporpammaMm ABVD u
BEACOPP, mpencrapiieHsl B Tab1. 2.

Ixcenpeccua MmuPHK y 6oavHbix JIX u ee
€céA3b € passumuem 2emamon02uvecKoll
moxcuuHocmu y 6oavHbix JIX nocae IIXT
I aunuu

Hamu Obutm ompeziesieHbl YPOBHU 3SKCIIPECCHU
20 muPHK B omyxoJsieBbix 6uornrarax JIY y 6071bHBIX
JIX ¥ THCTOJIOTUUECKUX Ipernaparax 60abHbIX ¢ PJI
(Tabi. 3).

Hamu 6b110 OOHapy:KEHO, YTO, B CPAaBHEHHU C
ypoBHeM skcnpeccun MUPHK B mpenapaTtax peak-
TUBHO H3MeHEHHbIX JIY, B OIyX0JeBOH TKaHHU Y
60J1bHBIX JIX 0OTMEYaI0Ch CTATUCTUYECKU 3HAUNMOE
CHIDKEHUE ypoBHeH skcmpeccnu let-7f-5p, MuPHK-
20a-5p, muPHK-26b-5p, muPHK-96-5p, muPHK-
141-3p, muPHK-148b-3p, muPHK-150-5p, MmuPHK-
183-5p, mMuPHK-200b-3p, MmuPHK-451, muPHK-
128-3p.

I onpenieNieHus HAUTHYWS accolUaniil reMa-
TOJIOTUYECKUX IMOKa3aTeJIell U YPOBHEH DKCIIPECCUH
MuPHK 6bpUT mpoBezieH KOPPEJISAIMOHHBIA aHATU3

MuPHK - MmukpoPHK; JIX - mtumMmdoma XomxkuHa; PJ/I - peakTUBHast TUMPoaZeHONATHS.
miR - microRNA; HL - Hodgkin lymphoma; RL - reactive lymphadenopathy.

Spearman’s correlation was performed to deter-
mine the presence of associations between hemato-
logical parameters and miRNA expression. A statisti-
cally significant association was identified (p < 0.05)
between a decrease in the expression levels of miR-
96-5p, miR-148b-3p, miR-183-5p (relative to the
expression of these miRNAs in patients with RL) and
a decrease in the count of leukocytes (r = 0.60,
r=0.43, 7 = 0.46) and neutrophils (= 0.66, r = 0.50,
r = 0.51), as well as between a decrease in platelet
count and a decrease in the expression of miR-96-5p
(r = 0.43, p = 0.03). At the same time, leukopenia
and neutropenia of grade 3—4 were more often
detected in HL patients with higher levels of miRNA
expression than in HL patients with a significant
decrease in their expression. Meanwhile, in all HL
patients, the expression levels of these miRNAs were
lower than in biopsy samples of patients with RL.

According to the Kruskal-Wallis ANOVA, patients
with moderate anemia on combined chemotherapy,
had significantly higher levels of the miRNA let-
7c-5p expression at the onset of the disease com-
pared to subjects with mild or no anemia (Fig. 1).

It was also noted that patients with higher levels
of miR-185-5p and miR-128-3p expression were
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Puc. 1. VI3Menenus ypoBH: 3kcnpeccunt MUPHK let-7¢-5p B 3aBHCHMOCTH OT CTENIEHU TAXKECTH aHEMUH
(0 — oTcyTCcTBUE aHEMUU; 1 — AaHEMUS JIETKOH CTEIIEHH; 2 — AaHEMUS CPE/THEN CTENIeHN; 3 — AHEMUS TSXKEJION CTEeTe )
Fig. 1. Changes in the let-7c-5p miRNA expression depending on the severity of anemia
(0 — no anemia; 1 — mild anemia; 2 — moderate anemia; 3 — severe anemia)

Cnupmena. bria BeISiBJIeHA CTATUCTUYECKU 3HAUM-
Mas B3aMMOCBsA3h (p < 0.05) MEXIy CHIKEHHUEM
ypoBHel skcrpeccun MuPHK-96-5p, muPHK-
148b-3p, MuPHK-183-5p (OTHOCHTETFHO B3KCIIpec-
cuu ykaszaHHbiXx MUPHK y 60osibHBIX PJI) 11 ymeHbIIIe-
HHEM KOJIMYECTBa JIEHKOIUTOB (I = 0.60, I' = 0.43,
r = 0.46) u HeWTpodmwioB (r = 0.66, r = 0.50,
r = 0.51), @ TAK)XKe MEX/Iy CHIJKEHUEM KOJIMYECTBA
TPOMOOITUTOB M YMEHBIIIEHHEM YPOBHS SKCIIPECCUHU
MuPHK-96-5p (rr = 0.43, p = 0.03). IIpu sTOM JIEHi-
KOIIEHUSI 1 HEUTPOIEHUsI 3—4-U CT. Jalle BbIABJIsA-
Juch y 601bHBIX JIX ¢ 60Jiee BBICOKUMU 3HAYEHUSMU
ypoBHel skcnipeccuu MuPHK, uem y 60ospHBIX JIX ¢
BBIDQJKEHHBIM CHIDKEHHUEM HX SKCIIpeccuu. Bmecre ¢
TeM y Bcex 601bHBIX JIX yPOBHU SKCIIPECCUU YKABAH-
ueix MUPHK Obutu Hike, yeM B Ouomnrarax 00JIb-
HbIX ¢ PJI.

CorytacHo qucniepcioHHOMY aHanu3y Kpackesa —
Yosutnca, marueHTsl ¢ aHEMUEH CpeHeN TSAKeCTH Ha
¢one mporpammuoi [IXT umenu TocToBEpHO Gosiee
BBICOKHE 3HaueHus ypoBH: skcnpeccuu MUPHK let-
7¢-5p B ZiebroTe 3a60JIeBaHus 10 CPAaBHEHUIO ¢ 0OcIe-
JlyeMbIMH, WUMEIINMUA aHEMHIO JIETKOH CTEleH!
TSKECTH WIN TIPU OTCYTCTBUH TaKOBOH (pHc. 1).

Taxoxe OGbLIIO OTMEUYEHO, YTO Y MAIUEHTOB ¢ OoJiee
BBICOKMMHU ypoBHAMU dKcnpeccur MuPHK-185-5p u
MuPHK-128-3p uaine BbIABIIsAIACH aHEMUS CPEHEN
U TSKEJION cTereHu (PUc. 2 U 3 COOTBETCTBEHHO).

BeposiTHO, TaHHBIE PE3YJIBTATHI CBA3aHbI C HAPY-
[IeHNeM aKTHBAIlUU co3peBaHus U AuddepeHnn-

more likely to have moderate and severe anemia
(Fig. 2 and 3, respectively).

These results are likely to be associated with the
impaired activation of cell maturation and differen-
tiation, as well as the regulation of apoptosis pro-
cesses which, apparently, leads to a slower restora-
tion of the count of bone marrow progenitor cells
and an increase in the severity of anemia in patients
with HL.

DISCUSSION

Inrecent years, a great progress has been achieved
in the development and use of effective chemother-
apy regimens in the treatment of oncological dis-
eases, including hematologic malignancies. How-
ever, myelotoxic immunosuppression remains one of
the important side effects of specific antitumor ther-
apy [13]. We found that the grade of hematological
toxicity, characterized by a decrease in the hemoglo-
bin level, count of leukocytes, neutrophils and plate-
lets, is getting worse during chemotherapy from the
1st to the 6th cycle. This trend was observed both in
HL patients treated with the ABVD regimen and in
patients receiving BEACOPP as first-line therapy. At
the same time, anemia of grade 3—4 was diagnosed
in a third of patients, and leukopenia/neutropenia of
grade 3—4 already was in more than 90% of those
patients only after receiving BEACOPP treatment,
which can increase the risk of severe infectious com-
plications and worsen the quality of life. Our data are
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Puc. 2. smenenus ypoBHs skcrpeccrt MUPHK-185-5p B 3aBUCHMOCTH OT CTENIEHU TSXKECTH AaHEMUH
(0 — oTCyTCTBUE aHEMUH; 1 — AHEMHUS JIETKOU CTETIEHU; 2 — AaHEMUS CPEHEH CTEIeHH; 3 — AHEMUS TSIKEJIOH CTETIeH )
Fig. 2. Changes in the miR-185-5p expression depending on the severity of anemia
(0 — no anemia; 1 — mild anemia; 2 — moderate anemia; 3 — severe anemia)
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Puc. 3. Isamenenue ypoBHs skcupeccur MUPHK-128-3p B 3aBUCHMOCTH OT CTENEHH TAKECTH aHEMUU
(0 — oTCcyTCTBHE aHEMUH; 1 — AHEMHUS JIETKOU CTEIIEHU; 2 — AaHEMUS CPEHEN CTEIEHH; 3 — AHEMUS TSIKEJIOHN CTEIIeH )
Fig. 3. Changes in the miRNA-128-3p expression depending on the severity of anemia
(0 — no anemia; 1 — mild anemia; 2 — moderate anemia; 3 — severe anemia)
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POBKH KJIETOK, a TaKKe PETYJIAIUY IIPOLIECCOB aIlo-
[ITO3a, YTO, IO-BUAUMOMY, WPHUBOJUT K Oosiee
Me/IJIEHHOMY BOCCTAaHOBJIEHUIO YHCJIEHHOCTU Kile-
TOK-IIPE/IIIeCTBEHHIKOB KOCTHOTO MO3Ta U yIiIybJie-
HUIO CTETIeHU TAKECTU aHeMUH y 60IbHbIX JIX.

OBCYXKJIEHUNE

B mocyieziame TOBI IOCTUTHYTHI OOJIBIIHE YCIIEXU
B paspaboTke U mpUMeHeHHH 3(PGEKTUBHBIX CXEM
IIXT B JleueHUH OHKOJIOTMUYECKHX 3a00JIeBaHUI,
BKJIIOYAs reM061acTo3bl. OHAKO OTHIM U3 BaXKHBIX
mo60UHBIX 3P (HEKTOB MPOBOAUMOMN CIIEIUPUIECKOH
MIPOTUBOOILYX0JIEBON Tepanuu OCTaeTcs MHUEeIOTOK-
cuueckass uMMyHocytpeccus [13]. Hamu Ob110 BBISB-
JIEHO, YTO CTeleHb reMaTOJIOTHYECKON TOKCUYHOCTH,
xapakTepusylolelicsa CHUKeHUEeM YPOBHS reMOIJIO-
OuHa, JIEHKOIINUTOB, HEUTPODUIIOB U TPOMOOITUTOB,
yBesmuuBaercs Ha ¢poHe npoBesienus [IXT ot 1-ro k
6-My Kypcy. JTa TeHJeHIus HaOIofanach Kak y
6ospHBIX JIX mpw JieueHuu 1o nporpamme ABVD,
TaK Uy MalUeHTOoB, noay4dasiinx BEACOPP, B kaue-
crBe I muHumM Tepanuu. IIpu sTOM aHeMus 3—4-i cr.
ObLTa JUATHOCTUPOBAHA y TPETU OOJIBHBIX, a JIEUKO-
[EHUsA/HEUTPONIEHUA 3—4-H CT. yxKe y Gosee uem
90 % 0O0CIeIOBAaHHBIX TOJBKO IIOCJIE ITPOBEIEHUS
BEACOPP, uTo MOeT IOBBICUTb PHUCK DPa3BUTUA
TSKEJTBIX NHPEKITMOHHBIX OCJIOXKHEHUH 1 YXyAIINUTh
KayecTBO JKU3HU. Hammm gaHHBIE COIJIACyIOTCA C
pe3y/ibpTaTaMu MeTaaHayJn3a JINTEPATyphl, IIPOBe-
nmennoro N. Skoetz et al. B 2017 ., BKJIIOYAIOIIET0
uccnenopanuss HDg u HD14 (I'epmanust), HD2000 u
GSM-HD (Mtanus) u EORTC 20012 (Benbrus), rae
OBLIIO MTOKA3aHO, YTO y ManueHToB ¢ JIX, mosydas-
mux BEACOPP, 3 u 4-51 cT. reMaTOJIOTUYECKON TOK-
CHYHOCTH BCTpeuasiach Jalle B CpaBHEHUU ¢ 0OJIb-
HeIMu 1ociie ABVD [14]. B Poccun aHanoruyHbie
pe3yJIbTaThl OTPaKEHbI B UCCIIEJOBAHUY, IIPOBEJIEH-
HoM B HUU onkosorum H.H. [lerposa B 2013 1. [15].

Henasaue ncciieqopanus nmokasaau, yro MuPHK
MOTYT OBITH ACCOIMUPOBAHBI C BHEKJIETOYHBIMU
BE3UKYJIAMH U CBOOOJHO IIUPKYJIMPOBATh B KPOBU.
Ilpu sTom 6bUTO OOGHaApYy:keHO, uTo Takue MuPHK
cuenuUUHbl JJIA OIyXOJIEBBIX KJIETOK M MOTYT
BBICTYIIaTh OHIOMapKepaMU OHKOTEHE3a, BOCIIAJIEHHS
U JIpyroro MOBPEXKIeHUsA opraHos [16]. B 6ospimuH-
ctBe ciaydaeB MUPHK perympyroT skcrpeccrio TeHOB
Ha MOCTTPAHCKPUIIIOHHOM ypOBHE [17] U Bce Kiie-
TOYHBIE NIPOIIECCH], BKIItOUasA Imposudepanio, aud-
(depentuposky u amonTto3 [18]. COOTBETCTBEHHO,
abeppanTHas skcrpeccuss MUPHK moxkeT croco6-
CTBOBaTh Pa3BUTUIO IATOJIOTUH, BKJIIOYASA OIIyXOJIH
pasyiuuHoro reHesa [19]. B cBoeM mcciieToBaHUN MBI
OOHApYKWIH, 4TO Y 60sIbHBIX JIX B OITyX0J1€BBIX OHO-
nratax JIY Ha 3Tame JIUarHOCTUKU 3a00JieBaHUS

consistent with the results of literature meta-analy-
sis performed by Skoetz et al. in 2017, including the
HD9 and HD14 (Germany), HD2000 and GSM-HD
(Ttaly), and EORTC 20012 (Belgium) trials, which
showed that in patients with HL treated with BEA-
COPP, grade 3 and 4 hematological toxicity was more
common compared to patients after ABVD [14]. In
Russia, similar results are obtained in a study carried
out at the N.N. Petrov National Research Center of
oncology in 2013 [15].

Recent studies have shown that miRNAs can be
associated with extracellular vesicles and circulate
freely in the blood. At the same time, it was found
that such miRNAs are specific for tumor cells and
can act as biomarkers of oncogenesis, inflamma-
tion and other organ damage [16]. In most cases,
miRNAs regulate the post-transcriptional gene
expression [17] and all cellular processes, includ-
ing proliferation, differentiation and apoptosis
[18]. Accordingly, aberrant expression of miRNAs
can contribute to the development of pathologies,
including tumors of various origins [19]. In our
study, we found that in patients with HL, a statisti-
cally significant decrease in the expression of let-
7f-5p, miR-20a-5p, miR-26b-5p, miR-96-5p, miR-
141-3p, miR-148b-3p, miR-150-5p, miR-183-5p,
miR-200b-3p, miR-451, miR-128-3p was recorded
in tumor biopsy samples of LNs during diagnosis
of the disease compared with RL patients. At the
same time, Navarro et al. in 2008 revealed that in
Reed-Sternberg (RS) tumor cells, a low level of
expression of miR-23b, miR-26b, miR-183, miR-
205 was observed, while in miR-9, miR-34a, miR-
128, miR-185, miR-200a, the expression was
higher than in the cells of reactive lymph nodes
[20]. However, in 2016, data were published dem-
onstrating a statistically significant (p < 0.05)
increase in the expression of miR-34a-5p, miR-
146a-5p, miR-93-5p, miR-20a-5p, miR-339-3p,
miR-324-3p, miR-372, miR-127-3p, miR-155-5p,
miR-320a and miR-370, and decreased expression
of miR-582-3p, miR-525-3p, miR-448, miR-
512-3p, miR-642a-5p, miR-876-5p, miR-532-3p,
miR-654-5p, miR-128, miR-145-5p, miR-15b-5p,
miR-328, miR-660-5p in patients with HL [21].
However, there were no differences in the miRNA
profile depending on age, gender, stage of the dis-
ease, response to treatment, duration of event-
free/relapse-free and overall survival in patients
with HL. The authors note that further detailed
study and evaluation of the miRNA profile is dra-
matically relevant for predicting clinical outcome
in the treatment of HL patients [21]. We believe
that in the future the need to search for various
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PETUCTPUPYETCA CTATUCTHYECKH 3HAUMMOE CHUKE-
Hue sxcnpeccuu let-7f-5p, muPHK-20a-5p, muPHK-
26b-5p, MuPHK-96-5p, muPHK-141-3p, mMuPHK-
148b-3p, MmuPHK-150-5p, MmuPHK-183-5p, MmuPHK-
200b-3p, MuPHK-451, MuPHK-128-3p B cpaBHeHUU
¢ manuentamu ¢ PJI. TIpu saTomM uccneqoBaTenbcKas
rpymma A. Navarro et al. B 2008 1. BbIsIBWIA, YTO B
OITyXOJIeBBIX KileTKax bepeszosckoro — Pun — IlltepH-
6epra (BPIII) Habsroacs HU3KUH YPOBEHD SKCITPeC-
cun MuPHK-23b, MuPHK-26b, MuPHK-183, MuPHK-
205, B To Bpema kak y MuPHK-9, muPHK-34a,
muPHK-128, muPHK-185, muPHK-200a ypoBeHb
SKCIPeCCUU OB BBIIIE, YEM B KJIETKAX PEAKTHBHO
U3MeHEHHbIX TUMGaTUIeCKuX y3ioB [20]. Bmecte ¢
TeM B 2016 T. ObLIU OITyOJIUKOBAHBI JaHHbIE, ITPOJIe-
MOHCTPUPOBABIIIHE CTATUCTUYECKH 3HauuMoe (p <
0.05) yBenuueHue skcrnpeccuun MuPHK-34a-5p,
muPHK-146a-5p, muPHK-93-5p, muPHK-20a-5p,
muPHK-339-3p, MuPHK-324-3p, wMuPHK-372,
muPHK-127-3p, muPHK-155-5p, muPHK-320a u
MuPHK-370 u cHmxkenue skcnpeccun MuPHK-
582-3p, muPHK-525-3p, mMuPHK-448, wmuPHK-
512-3p, MuPHK-642a-5p, MuPHK-876-5p, muPHK-
532-3p, muPHK-654-5p, muPHK-128, wmuPHK-
145-5p, MuPHK-15b-5p, MuPHK-328, MuPHK-660-5p
y 6oapubIX JIX [21]. [Ipu 3TOM He OBLIO BBISABIEHO
pasnuunii B npodusie MuPHK B 3aBuCHUMOCTH OT BO3-
pacra, moJsia, crasiu 3a00J€BaHUs, OTBETA HA Jieue-
HHe, IJIUTEILHOCTH 0eccoOBITHHHOM/Oe3peruanB-
HOH U 00111eli BEKUBaeMOCTH Y 60s1bHBIX JIX. ABTOpBI
OTMEYAIOT, UTO JIAJIbHEHIIIEE TPUCTATHBHOE U3yUeHHE
u orieHka npoduist MuPHK sIBISAIOTCS Upe3BhIYaiiHO
AKTyaJTbHBIMU JIJIS1 IPOTHO3UPOBAHUS KJIMHUYECKOTO
KCXO0/1a IIPH JiedeHnH marueHToB ¢ JIX [21]. Myl cun-
TaeM, 4TO B Oy/yiieM HeOOXOAMMOCTh MOMCKA pas-
auuHplx MUPHK, crenmeHp 3KCIpeccHn KOTOPBIX
MO2KeT OBITh accoruupoBaHa ¢ kiaetrkamu BPII, o6y-
CJIOBJIEHA JIBOMCTBEHHOCTHIO U Pa3HOPOJHOCTHIO
UMEIONINXCS B JINTEPATYPE JIAHHbIX.

Tak:xe HaMU OBLIO BBISIBJIEHO, YTO AaHEMUS CPEJI-
Hell (2-1 ¢T.) ¥ TAXKea0l (3—4-# CT.) CTelleHu CTaTh-
CTUYECKHU 3HAUUMO (p < 0.05) 4Yallle BbISIBJISIACH Y
6osbHBIX JIX ¢ 6Gosiee BBICOKOM 3Kcmpeccuei let-
7c-5p, MuPHK-185-5p u muPHK-128-3p, uem y
MAIMEHTOB C HU3KUMHU 3HAYEHUSAMH JKCIIPECCUU
stux MEPHK. B 2021 r. uccieoBaTerbcKod rpym-
ot rpynmoii Z.C. Ozdemir et al. 65110 06HApPY>KeHO,
YTO MOBBINIeHNe dKcpeccuu MuPHK-210 Hab012-
JIOCh y JeTeN ¢ IMarHOCTUPOBAHHOU skese30/1edu-
IUTHON aHEMUEN TSKeJIoN creneHu [22], a y 60yb-
HBIX C aIUIACTUYECKON aHeMUel MOBBINIEHUE 3JKC-
npeccun MUPHK-144-3p U cHM:KeHUe 3dKcIpeccuu
MuPHK-214 cBsizaHo c OoJiee TsKeJIBIM Te€UYEHHUEM
3ab0/ieBaHUsI W HUBKUMHU 3HAYEHUSIMH YPOBHS

miRNAs, the expression level of which may be
associated with RS cells, is due to the duality and
heterogeneity of the data available in the litera-
ture.

We also revealed that moderate (grade 2) and
severe (grade 3—4) anemia was statistically signifi-
cantly (p < 0.05) more often detected in HL patients
with higher expression of let-7c-5p, miR-185-5p and
miR-128-3p than in patients with low expression val-
ues of these miRNAs. In 2021, Ozdemir et al. found
that an increase in the expression of miR-210 was
observed in children diagnosed with severe iron defi-
ciency anemia [22], and in patients with aplastic
anemia; an increase in the expression of miR-144-3p
and a decrease in the expression of miR-214 is asso-
ciated with a more severe course of the disease and a
low hemoglobin level [23, 24]. It can be assumed
that miRNAs are involved in the regulation of not
only the processes of maturation and differentiation
of bone marrow stem cells, but also systemic and cel-
lular iron homeostasis and T-lymphocyte activity.
Therefore, it is likely that an imbalance of expressed
miRNAs, associated with the occurrence of malig-
nant processes, hypoxia and intoxication, can cause
a disruption in the timely synthesis of erythrocytes
and lead to the persistence and increase in the sever-
ity of anemia.

CONCLUSION

The search for specific markers of toxicity is rele-
vant for early prediction of the developing severe
consequences of chemotherapy as part of personal-
ized medicine.

Determining the levels of let-7c-5p, miR-185-5p
and miR-128-3p in tumor biopsy specimens of lymph
nodes in patients with HL before polychemotherapy
may make it possible to predict the risk of develop-
ing severe anemia, as a manifestation of hematologic
toxicity of antitumor therapy, and improve algo-
rithms of adjuvant therapy and thereby minimizing
the development of side effects.

It is hoped that further research on the prob-
lem of chemotherapy-related organ toxicity will
help improve the effectiveness of the specific ther-
apy without the development of serious complica-
tions.

Research Funding. This work was financially
supported by a grant from the Russian Science Foun-
dation (project No. 20-14-00074-P).

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

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

63



Illebynsesa A.FO. u dp. / Journal of Siberian Medical Sciences T. 8, N° 2 (2024)

reMorJyioouHa [23, 24]. M0KHO IPEJIIIOI0KUTb, UTO
MuPHK y4acTByIOT B perysisiniuu He TOJIBKO IpoIiec-
coB co3dpeBaHusd U AuGGEPEHIUPOBKA CTBOJIOBBIX
KJIETOK KOCTHOT'O MO3Ta, a TaKKe CUCTEMHOTI'O U KJle-
TOYHOTO TOMeOCTasa JKeje3a M AaKTUBHOCTH
T-mumdonuToB. IlosToMy, BeposATHO, AucOATAHC
skcnpeccupyeMblx MUPHK, cBsI3aHHBIN C BOSHUKHO-
BEHUEM OITyXO0JIEBBIX IIPOIECCOB, TUIIOKCHUU U HHTOK-
CUKalluH, MOKET CTaTh IPUYNHON HapyIlIeHUs CBO-
€BPEMEHHOTO CUHTE3a 3PUTPOIUTOB U MPUBOJIUTH K
COXPAaHEHMIO U HAapPACTAHUIO CTENeHU TsKeCTU aHe-
MHUYECKOT'0 CUH/APOMA.

3AKJIIOYEHUE

ITouck crnenuduuecKkux MapKepoB TOKCUYHOCTHU
ABJIAETCH aKTyaJIbHBIM JIJI1 PAHHETO IIPOTHO3UPOBa-
HUS PA3BUTHSA TSKEJIBIX MTOCJIEICTBUI IIPOBOJUMOK
IIXT B paMKax IepcoOHAIM3UPOBAHHON MEUIIHEI.
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CBEJAEHUNA Ob ABTOPAX

IleoynsaeBa fAua IOpbeBHa — acnupaHT Kadeapbl
Tepanuy, reMaroysoruu u tpaHcdysuosoruu OI'bOY
BO «HoOBOCHOWPCKHUI ToOCyZapCTBEHHBIH MeIUIIIH-
ckuil yHuBepcuTeT» Mun3zpasa P®; Bpau-remarosior
reMaTOJIOTUYECKOTO OT/eJIeHUs ¢ OJIOKOM acenTHde-
ckux nanat I'bBY3 HCO «I'ocymapcrBenHass Hosocu-
OGupckasi obyractHasi KJIMHUYecKast 0osibHUIa», HoBO-
cubupck, Poccust.

Bepackuna IQaua AHapeeBHa — KaHZ. OHOJI. HayK,
CTapIINii HAYYHBIH COTPYJHUK JabOpaTOPUU MOJIEKY-
asapHol reHetuku ®I'BYH HHCTUTYT MOJIEKYIAPHON
U KJIeTOuHOU O6uosiornu CHOUPCKOTO oT/eeHus: Poc-
CUICKOU aKaJIeMUU HayK; HAyYHBIH COTPY/HHUK J1ab0-
paropuu reHHoll nmxeHepun ®I'BYH «PenepanpHbi
HCCIeI0OBaTeIbCKUH 1eHTp VIHCTUTYT LUTOJIOTUU U
reHeTuku CHOUPCKOTO OT/EesieHus: Poccriickoit akaze-
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Oco0eHHOCTH TEYeHUsA HOBOUM KOPOHABUPYCHOU MHEKIIUU,
BbI3BaHHOU SARS-CoV-2, y 1eTei B aMOy/JIaTOPHBIX YCJIOBUAX

T.B. Kapnena!, JI.M. [Tanacenko', 2K.B. Hepénona?, /I.A. Onaznene!, E.B. Kapmazunal,
.M. Mutpodanos’, H.A. ®enoposa?, /I.B. Enuceea’

1@I'bOY BO «Hosocubupckuil 2ocydapcmeetHbilil meduyuHckuil yHusepcumem» Munzopasa Poccuu, Hosocubupck, Poccus
2I'bY3 HCO «/[emckas 2opodckas kaunuveckan 6oavHuya N° 4 um. B.C. I'epacvkosa», Hosocubupck, Poccus

AHHOTAIIUA

BBeenue. IosgsaeHne HOBbIX mTaMMOB Bupyca SARS-CoV-2 u poct urncsia 3a60JIeBIITHX 110 BCEMY MUPY TpebyeT
JIAJIbHEUIIIETO U3YUYEHUs STUAEMUOIOTHH, KIMHUYECKUX 0COOEHHOCTEN TeUeHHsI U OCIOKHEHUN JaHHOTO 3200 IeBaHUs.
IT e 1 5 . BrlABIeHHE 0COOEHHOCTEH PACIPOCTPAHEHNSI, KIMHUYECKOU KAPTUHBI U 3HAYNMOCTHU KJIMHUYECKUX IIPOsIBIIE-
HUH HOBOH KOPOHABUPYCHOH HH(}EKINY y aMOyIaTOPHBIX IAIleHTOB.

MaTtepuans u MeTOo/Bsl . [IpoBeneH ananus 387 aMOyIaTOPHBIX KAPT JIETEH ¢ TOATBEPKAEHHON KOPOHA-
BupycHot nHpeknuei (COVID-19) (rpynna 1), a TAKXKe KapT 9 JeTel, HaOII0JaBIINXCS Y KAPAHOJIOTra € 9KCCYAATHBHBIM
IIepUKapAUTOM, KOTOPBIE iepeboJiesiv paHee KOPOHABUPYCHOU MHQEKITNEN JINO0 MOJTyYaliy IOJI0KUTETbHBIE PE3YJIBTAThI
SKCIIPeCcc-TecTa Ha KOPOHABUPYCHYIO0 HHQEKITUIO (2-4 rpymna).

PesyanbTarTsl. IIpu BHIABIEHUH BO3MOXKHBIX HCTOYHUKOB 3apaKEHUsI OBLJIO YCTAHOBJIEHO, YTO OT KOHTAKTOB B
KpYTY CEMbH 3apa3wIach II0JIOBUHA JIeTeH 1-U rpynnsl. Y 345 Aerel (89.1 %) 1-1 rpyniibl 0TMeYaIcs IOAbEM TEMIIEPATYPHI
TeJia, HE3HAYUTEIbHO BBIPAKEHHBIN OOIIEMHTOKCUKAIMOHHBIN CHHAPOMBI — Y 316 fetel (81.7 %). KiinHnYecKre mposiB-
JIEHUSI CO CTOPOHBI JKEJTYIOUHO-KUIIIEUHOTO TPpaKTa HabmoAanuch y 81 (21 %) manuenTa, KOXKHBIM CHHIPOM B BU/TE DK3aH-
TEMBI Ha TYJIOBUIIlE U KOHEUHOCTSIX — JIUIID y 20 (5 %) MaleHTOB, rTeMOpPParuyecKuii CHHAPOM B BUZIE HOCOBBIX KPOBOTE-
4eHUU y 5 (1.3 %) manueHToB. Y MalieHTOB 2-H TPyl OTMedasics 6ojiee BhIPAXKEHHBIA OOIETOKCUIECKIE CHHJIPOM C
IIpEeUMYIIeCTBEHHBIM HEUPOTOKCHYECKUM 3(PhEKTOM.

3axnodueHHue. YameBceroucToUHUKOM 3apakeHuss COVID-19 i feTel ciIy>Kujl BHyTpUCEMEHHBIM KOHTAKT.
Jletu crapiiero Bo3pacra rnepeHoctn nHbeKIuio jerde. Hanbosiee 4acThIMU NPOSIBJIEHUSME ObUIH JINXOPAJIKA, HEIIPO-
JIYKTUBHBIUA Kalllesib, MTOSIBJIEHNE TTPU3HAKOB MHTOKCUKAIMHU (MUAJITHH, TOITHOTA, cJ1abocTh). B 00I1eM aHaiu3e KpOBU
4acTHIMU U3MEHEHUAMHU ObLIN HEUTpOIeHus: ¢ TUMGOMOHOIUTO30M. OCIOKHEHHOE TeueHe MIPOSBIIANIOCh ¥ 9 AeTel ¢
JINarHOCTUPOBAHHBIM KCCYJATUBHBIM ITEPUKAPIUTOM.

Kmouessbte croea: nenuatpusi, COVID-19, KIIMHUKA, OCJIOXKHEHUS, S9KCCYaTUBHBIN IEPUKAPIUT.
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3BaHHON SARS-CoV-2, y meteii B am0Oys1aTopHbIx yeaoBusax // Journal of Siberian Medical Sciences. 2024;8(2):67-79.
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Peculiarities of the course of a novel coronavirus infection
caused by SARS-CoV-2 in children in the outpatient settings

T.V. Kartseva', L.M. Panasenko?, Zh.V. Nefedova?, D.A. Oladele!, E.V. Karmazina!, I. M. Mitrofanov?,
N.A. Fedorova?, D.V. Eliseeva'
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ABSTRACT
Introduction. Theemergenceof new strains of the SARS-CoV-2 virus and an increase in the number of cases around
the world requires further study of the epidemiology, clinical peculiarities of the course and complications of this disease.
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A i m . Revealing the characteristic of spread, clinical picture and significance of clinical manifestations of a novel coro-
navirus infection in outpatients.

Materials and methods. An analysis was carried out of 387 outpatient records of children with con-
firmed coronavirus infection (COVID-19) (group 1), as well as records of 9 children followed-up by a cardiologist for peri-
carditis with effusion who had previously had coronavirus infection or positive results of a rapid test for coronavirus infec-
tion (group 2).

R e sults. When identifying possible sources of infection, we have found that half of the children in group 1 became
got infected through contacts with members of their family. In 345 children (89.1%) of group 1, a rise in body temperature
was noted, and mild systemic intoxication syndromes were observed in 316 children (81.7%). Gastrointestinal manifesta-
tions had 81 (21%) patients, skin syndrome such as exanthema on the trunk and limbs — only 20 (5%) patients, hemor-
rhagic events such as nosebleeds — 5 (1.3%) patients. Patients of group 2 had more pronounced systemic intoxication with
a predominant neurotoxic effect.

Conclusion. The most common route of COVID-19 infection for children was intrafamilial transmission. Older
children tolerated the infection more easily. The most common manifestations were fever, nonproductive cough, and signs
of intoxication (myalgia, nausea, weakness). In complete blood count, neutropenia with lymphomonocytosis was a com-
mon finding. A complicated course occurred in 9 children with diagnosed pericarditis with effusion.

Keywords: pediatrics, COVID-19, clinical picture, complications, pericarditis with effusion.
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BBEJIEHUE

Ha cerogusmuunii geHp naugemus COVID-19
ompejiesisieT HeoOXOAMMOCTh H3YUEHHsS KJIMHUJe-
CKUX OCOOEHHOCTEH, OCJIOKHEHUH, BHEJIETOUHBIX
MPOSIBJIEHUH W JIOJITOCPOYHBIX TOCJIEICTBUM Tepe-
HECEHHOU MH(MEKINH y IeTel.

KoponaBupycHasas wuHbpeknusa (COVID-19) -
MOTEHIINAJIBHO TsKeJlasg oOcCTpas peclnupaTopHas
vHdeKknus, BbI3BaHHAsA KopoHaBUpycoM SARS-
CoV-2. OHa BKJIIOUEHA B IepedyeHb 3a00JIeBaHUH,
MIPEJICTABJIAIOMINX OIACHOCTh JJIA OKPYKAIOIIHUX
(mocranosnenwe  IIpaBuTenbeTBa  PoccmifcKoi
®enepanuu or 31 THBApA 2020 T. N2 66) [1].

C Havasia maHzeMuu ObIa OTMEUYeHa CMeHa pas3-
gmyHblx mTaMMoB SARS-CoV-2. Illtamm Anbda
BBISIBIJIN B OKTSI0pe 2020 1. OH pacnpocTpaHsIca B
ITOJITOpa pas3a ObICTpee UCXOAHOTO BapuaHTa SARS-
CoV-2, oOHapy:keHHOrO B YxaHu (3apa3HOCThb
mramMa Asibda BbIlie IPUMEPHO Ha 60 %). YPOBeHb
JIeTaJIbHOCTU InTaMMa Ayibda B cpeflHEM Ha 59 %
BBIIlle, YeM Yy ucxofgHoro BapuanTta SARS-CoV-2.
OCHOBHbIE KJIMHUYECKUE MPOSBJIEHUS XapaKTepH-
30BAJINCHh KJIACCUYECKUMH CHUMIITOMAaMU: BBICOKAsA
TEeMIIepaTypa, CyXOH Kalllesib, CHIKEHHE BKYCOBBIX
OIIyIIeHUH [2].

IllTamm Bera BmepBbie ObLT 3adUKCHPOBAH Ha
tepputopuu OxHoU Adpuku B gekabpe 2020 T.
Ob6utaaeT 60s1€€ BRICOKOU KOHTarHO3HOCTHIO U OTIaC-

INTRODUCTION

Today, the COVID-19 pandemic determines the
need to study the clinical features, complications,
extrapulmonary manifestations and long-term con-
sequences of the infection in children.

Coronavirus infection (COVID-19) is a potentially
severe acute respiratory infection caused by the
SARS-CoV-2 virus. It is included in the list of dan-
gerous diseases (Resolution of the Government of
the Russian Federation of January 31, 2020
No. 66) [1].

Since the beginning of the pandemic, a change in
different variants of SARS-CoV-2 was registered. The
Alpha variant was identified in October 2020. It
spread one and a half times faster than the original
variant of SARS-CoV-2 discovered in Wuhan (the
Alpha variant is about 60% more infectious). The
Alpha variant’s fatality rate is on average 59% higher
than that of the original variant of SARS-CoV-2. The
main clinical manifestations were characterized by
classic symptoms: high fever, dry cough, decreased
taste sensation [2].

The Beta variant was first recorded in South
Africa in December 2020. It is more contagious and
dangerous compared to the original variant. The dis-
ease caused by this variant of the virus followed the
pattern of acute respiratory infections and led to a
number of severe complications, such as acute respi-
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HOCTBIO II0 CPaBHEHHIO C OOBIYHBIM BapHUAHTOM.
3abosieBaHvie, BBI3BAHHOE JJAHHBIM IIITAMMOM
BHUpYCa, IPOTEKAJIO 10 TUILY OCTPHIX PeCIIMPATOPHBIX
WHOEKITUN U TPUBOUIIO K PSIY TAIKEBIX OCTOKHE-
HHUH, TAKUX KaK OCTpas JAbIXaTeJbHAas HEJ0CTaTOY-
HOCTB, OCTpasi cepleuyHasd HeJOCTaTOYHOCTb, TPOM-
60sMmbosnu [2].

IIItamm 'amMMa ObLT BBISIBIEH 6 IHBApst 2021 T. B
Tokno WHeruTyToM WHQEKIIMOHHBIX OOJIe3HEeN.
Bupyc Taxike perucTpupoBaJICS HA TEPPUTOPHUU
bpaswiuu. /laHHBINA IITaMM B TPU pa3a 3apa3Hee
ucxoguoro BapuanHTta SARS-CoV-2. Bupyc uamie
Topaskasl JIeTed pa3HOTO BO3pacra M OepeMeHHBIX
JKEHIIIMH, 4YeM WCXOJHbIA BapuadnT SARS-CoV-2.
VY neredt xinHMKa 3a00JIeBaHUS CXOXKA € KIIMHHYE-
CKUMH TIPOSIBJIEHUSMU TPUIITA ¥ TPUIIIIONOIOOHBIX
3abosieBaHui [2].

[Itamm [lenpTa ¢ OKTAOPSA 2021 T. 3apETUCTPU-
poBaH Ha Teppuropum Poccuiickoii ®enepanuu.
Mwunsnpas VMHauu HasBajgl TPU OTJIMIUTEIIBHBIX
IpU3HaKa MyTUPOBABIIEr0o BapHaHTa IITaMMa
Henpra — [lesbTa ILIIOC: IIOBBINIEHHAsI KOHTaruo3-
HOCTb, YCHJIEHHAs CIIOCOOHOCTh CBSI3bIBATHCA C
peuenTopaMu KJIETOK JIETKUX U IOTEeHIIUaIbHAasA
YCTOWYHBOCTH K TEPAITMA MOHOKJIOHAJIbHBIMU aHTH-
Teslamu. UHAUNCKUHT IITaMM KOPOHaBHpYyca Jierde U
6bicTpee mepemaBasicsa. Cpeau XapaKTEPHBIX OTIU-
YHUTEJIbHBIX TPU3HAKOB TEYEHUS CPETHEH TAKECTU
IITaMMa BBIIEJISIINA CIIEAyIOoIIe: 0OJM B CyCTaBax,
cuiabHble 00U B KUBOTE, TOIITHOTA, PBOTA, JIUXO-
paJika, ImoTeps CiIyxa, CIlyTaHHOCTb CO3HAHWS, TaH-
rpena [2].

B HOs6pe 2021 r. mrtaMM OMHKDPOH BBHISIBJIEH B
Borceane u H0xHO-Adpukanckoit PecnyOsuke. I1o
manabiM BO3 3abosieBaHue MpOTEKAIO Jierde, HO
STOT IITAMM OTJINYAJICS OOJIbIIIEN KOHTAaTHO3HOCTHIO
10 CpaBHEHMUIO co mramMoM /JlesrpTa. CorsiacHo J1aH-
HBIM JINTEPATYPHI Y IETEH Pa3IUUHBIX BO3PACTHBIX
FPYHIl HOABJIAJINCH CHUMIOTOMBI CO  CTODOHBI
skenynouHo-kuieynoro tpakra (PKKT): TomrHOTa,
pBOTa, )uaKui cryi [2, 3]. [To qanHBIM J1TAGOpaTOP-
HBIX HccyieloBaHui mrraMM OMUKDOH perke IIPOHU-
KaJI B JIETKHE U Yallle Iopakajl HOCOIJIOTKY, B CBSI3H
COTHUM OH JIETYE [Tepe/IaBajICA BO3AYIITHO-KaeIbHBIM
myteM. IIpu 5TOM KOJIMYECTBO JIETAJIBHBIX UCXO/0B
OCTaBAJIOCh HA IPEKHEM YPOBHE — CMEPTHOCTH OT
OMUKpDOHA HaxoJWjach Ha ypoBHE 0.1-0.2 % OT
uncsia 3a001eBIIuX [4].

I[To wuMeromencs CTaTUCTUKE  KJIUHUYECKH
COVID-19 y geTell mpoTeKaeT Jierde, C MEHee BbIpa-
JKEHHOM KJIMHUYEeCKOM CHMITOMATHUKOH, 4YeM ¥y
B3pPOCJIBIX, YTO, OJIHAKO, HE HCKJIIOYAET CIy4aeB
TsDKEIOro TedeHus. Ilopasiisiioniee OOJIBIIMHCTBO
BCeX OIMCAHHBIX CJIyUaeB 3a00JIEBAHUA Y JIETEN CBSI-

ratory failure, acute heart failure and thromboembo-
lism [2].

The Gamma variant was identified on January 6,
2021 in Tokyo by the Institute of Infectious Diseases.
The virus has also been registered in Brazil. This
variant is three times more contagious than the orig-
inal variant of SARS-CoV-2. The virus more often
affected children of different ages and pregnant
women than the original variant of SARS-CoV-2. In
children, the clinical manifestations of the disease
are similar to the clinical manifestations of influenza
and influenza-like diseases [2].

The Delta variant has been registered in the Rus-
sian Federation since October 2021. The Indian Min-
istry of Health named three distinctive features of
the mutated variant of the Delta variant — Delta Plus:
increased contagiousness, enhanced ability to bind
to lung cell receptors and potential resistance to
monoclonal antibody therapy. The Indian variant of
coronavirus was more easily and quickly transmit-
ted. Among the distinctive signs of a moderate Delta
Plus infection were the following: joint pain, severe
abdominal pain, nausea, vomiting, fever, hearing
loss, mental confusion, gangrene [2].

In November 2021, the Omicron variant was
identified in Botswana and the Republic of South
Africa. According to WHO, the disease was milder,
but this variant was more contagious compared to
the Delta one. According to the literature, children of
various age groups developed gastrointestinal symp-
toms: nausea, vomiting, loose stools [2, 3]. Accor-
ding to laboratory investigations, the Omicron vari-
ant penetrated less often into the lungs and more
often affected the nasopharynx, and therefore it was
more easily transmitted via airborne droplets. At the
same time, the number of deaths remained at the
same level — mortality from Omicron was at a level of
0.1-0.2% [4].

According to the statistical data available, the
clinical course of COVID-19 in children is milder,
with less pronounced clinical symptoms than in
adults, which, however, does not exclude cases of
severe disease. The vast majority of all described
cases of the disease in children are due to the con-
tacts with infected adults. The most common
symptoms in children are fever and cough, and
some experience loss of smell and taste sensa-
tions. In 2021, cases with gastrointestinal tract
damage, manifested by diarrhea, vomiting, and
abdominal pain, have become frequent [3]. In
children under one year of age, COVID-19 often
manifests itself as pronounced prostration,
refusal to eat, fever, and in some cases lacks
catarrhal symptoms [5].
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3aHO C KOHTAKTaMU C 3a00JIEBIIUMU B3POCJIBIMHU.
HawuboJsiee pacnpocTpaHeHHbIE CUMIITOMBI Y JIETEH:
JINXOPAJIKa W KallleJib, y YaCTH BCTPEYaeTCs yTpara
O0OOHSIHUSA U BKYCOBBIX OIIyIIleHuH. B 2021 1. HEpe-
KUMU cTaiu ciaydau ¢ nopaxenuem KKT, iposasiisa-
IolUecs: Auapeel, pBoToi, 601AMU B KUBOTE [3].
Y nereri o roga COVID-19 ware MpOsIBIsSETCS
BBIPQKEHHOU BSJIOCTHIO, OTKA30M OT ITHIIH, JIUXO-
pazKoii, B HEKOTOPBIX Ciy4yasx 6e3 KaTapaJbHbIX
SABJIEHUH [5].

[To maHHBIM MeTaaHAJIN3a, B KOTOPBIH OBLIH
BKJIIOUEHBI 9335 JleTell U3 31 CTpaHbl, CPEIHSIA J0JIs
0ecCHMIITOMHOIO TeueHus:i cocraBwiaa 13 % [5].
Cpenu JieTedl ¢ KIMHUYECKUMH IIPOSIBJIEHUSMHE
BCTPEUAINCH CJIEYIONEe CUMIITOMBI: JIMXOPAJKa
(63 %), xamens (34 %), TomrHOTa U pBOTa (20 %),
nuapest (20 %), oxprmka (18 %), Hacmopk (17 %),
chIntb (1 %), acrenus (16 %), 6oau B :xusote (15 %),
HEBPOJIOTHYECKHE CUMIITOMBI (12 %), KOHBIOHKTH-
BUT (11 %) u dapunrut (9 %) [5].

Ha ceropHsHUN IeHb BaXKHBIM SIBJISIETCS H3Y-
YeHHe TOCTKOBUTHBIX OCJIO’KHEHUH, OZJHUM U3 KOTO-
pbIX  SABJISIETCS  DKCCYJIATHBHBIA  TEPUKaPUT.
CorsiacHO JTUTEPATyPHBIM JAHHBIM, SKCCY/IATUBHBIN
nepukapAuT kak ocioxkHeHue COVID-19 usyden
MaJio, B CBSI3U C 3THUM CYIIECTBYET HEOOXOJTUMOCTH
BBISIBJIEHUS] OCOOEHHOCTEH KJIMHUYECKOM KapTHHBI
JTAHHOTO COCTOSTHUS M TUCIIAHCEPHOTO HAOJIIOIEeHUS
B OTJAJIEHHOM IIEPHOJIE T0CJIe HHQUIIUPOBAHUS
SARS-CoV-2 B AeTCKOU MOMYJIAINH.

HOEJb NCCJIEJOBAHUA

Ha ocHOBaHWHM pe3yJbTATOB IMPAKTHUECKOH
paboThl MEIUITMHCKON OpraHU3alUK IIEPBUYHOTO
MEeJIUKO-CAHUTAPHOTO 3BeHa B YCJIOBHSX MAHIEMUH
HOBOU KOPOHABHUPYCHOW WHQEKIHU BBISIBUTH 0CO-
OEHHOCTH ee pAacUpOCTPAaHEHUS U KIMHUYECKOH
KapTUHBI Y TAI[UEHTOB JIETCKOTO BO3PacTa.

MATEPUAJIBI 1 METO/bI

[IpoBesen ananu3 387 aMOyJIaTOPHBIX KapT
MaIMEeHTOB C TIOATBEPIKAEHHON KOPOHABUPYCHOU
uHpeknuen (COVID-19) (1-a rpymnma), HabI0/1aB-
muxea B I'BY3 HCO «I'opopckas kiuHU4YecCKas
oospHUIIA NO 25», TBY3 HCO «/leTckast Topojickast
kanHUYeckas 6oapHUIA NO 4 M. B.C. 'epacbkoBa»,
I'bY3 HCO «/leTckas ropojckas KInHUYECKas
6ospauna N2 6» (183 manpunka (47.3 %, 95% mose-
PpUTETbHBIN WHTEPBAJI (1) 42.3-52.3),
204 neBouku (52.7 %, 95% AU 47.7—57.7) B IEPUOS
2020-2022 r1T. Takke wu3ydeHbl aMOyJIaTOpPHbBIE
KapTel 9 zeTedl (2-1 rpymma), HaOIIOAABIIUXCA Y
KapZIioJioTa C OKCCYJATUBHBIM IEPUKAPAUTOM,
KOTOpble paHee TIepebOJIeIM KOPOHABUPYCHOM

According to a meta-analysis that included 9335
children from 31 countries, the average proportion of
asymptomatic cases was 13% [5]. Among children
with clinical manifestations, the following symptoms
occurred: fever (63%), cough (34%), nausea and
vomiting (20%), diarrhea (20%), shortness of breath
(18%), runny nose (17%), rash (1 %), asthenia (16%),
abdominal pain (15%), neurological symptoms
(12%), conjunctivitis (11%) and pharyngitis (9%) [5].

Today, it is important to study post-Covid com-
plications, one of which is pericarditis with effusion.
According to the literature, pericarditis with effusion
as a complication of COVID-19 has been little stud-
ied; therefore, there is a need to identify the features
of the clinical picture of this condition, and long-
term follow-up after infection with SARS-CoV-2 in
the pediatric population.

AIM OF THE RESEARCH

Based on the results of the routine work of a pri-
mary health care facility amid the COVID-19 pan-
demic of a novel coronavirus infection, to identify
the peculiarities of its spread and clinical picture in
pediatric patients.

MATERIALS AND METHODS

An analysis of 387 outpatient records of patients
with confirmed coronavirus infection (COVID-19)
(group 1), followed-up at the City Clinical Hospital
No. 25, Children’s City Clinical Hospital No. 4 named
after V.S. Geraskov, Children’s City Clinical Hospital
No. 6 (183 boys (47.3%, 95% confidence interval (CI)
42.3-52.3), 204 girls (52.7%, 95% CI 47.7-57.7)
in the period 2020-2022 was carried out. We
also studied the outpatient records of 9 children
(group 2) who were followed-up by a cardiologist for
pericarditis with effusion, who had previously had
coronavirus infection or positive results of coronavi-
rus infection rapid test.

Age structure of the group 1: children under one
year old — 44 patients (11.4%, 95% CI 8.2—14.5), from
1 to 3 years old — 110 patients (28.4%, 95% CI
23.9-32.9), from 4 up to 7 years — 9o patients
(23.3%, 95% CI 19.0-27.5), from 8 to 10 years —
68 patients (17.6%, 95% CI 13.8-21.4), over
10 years — 75 patients (19.4%, 95 % CI 15.4—23.3).

All children were followed-up at home by doctors
from the COVID team. Visits to patients with con-
firmed coronavirus infection (COVID-19), as well as
to all patients with respiratory symptoms, were car-
ried out in personal protective equipment. Families
with laboratory-confirmed coronavirus infection
(COVID-19) were under quarantine. The examina-
tion and treatment of children was carried out in
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nHbekuelr b0 TOMyYaTu IOJIOKUTETbHbIE
PEe3yJIbTaThl HKCIIPECC-TECTAa HA KOPOHABUPYCHYIO
nHDEKIHUIO.

BospactHas crpykTypa 1-U Ipynmbl: JeTd 10
roga — 44 (11.4 %, 95% JIU 8.2—14.5) uei., OT 1 rojga
zo 3 et — 110 (28.4 %, 95 % I 23.9—32.9) yell., OT
4 1o 7 1et — 90 (23.3 %, 95% AU 19.0-27.5) uein., OT
8 10 10 jsieT — 68 (17.6 %, 95 % AU 13.8—21.4) uei.,
crapiire 10 JieT — 75 (19.4 %, 95% AU 15.4—23.3) el

Bce pgetm HabGmO7aMCh Ha JOMY BpadaMu
KOBHU/THOW Opurajyipl. Belessi K manueHTam ¢ Ioj-
TBEP)K/IEHHOH  KOpDOHaBUPYCHON  HHeKnuein
(COVID-19), a Take KO BceM OOJIBHBIM C KaTa-
PaJbHBIMH CHUMIITOMAaMH OCYIIECTBJISJICSA B Cpe/l-
CTBaxX MHAUBUAYaJIbHOU 3amuThel. CeMbH c 1abopa-
TOPHO HOJATBEPK/IEHHON KOPOHABUPYCHOU UH(}EK-
nuer (COVID-19) coOo1aiy peskuM caMou30JIs-
nuu. O6ciieoBaHue U JIeUeHHUE JIeTed MPOBOAU-
JIOCh COTJIACHO KJIMHUYECKUM PEKOMEHIAIUsIM
«I[IpodmrakTrKa, JUATHOCTHKA U JIeYeHHEe HOBOU
kopoHaBupycHoi wuHpexnuu (COVID-19)», Bep-
cus 12, 13.

Bcem manpeHTaM OCyIIECTBIISICS 3a00p Ma3KOB
u3 poTorsioTku u HocorsoTku Ha PHK k SARS-
CoV-2, coryiacHO JIeHCTBYIOLIUM UHCTPYKIUAM, B 1,
11 ¥ 13-% 1HU 60JIe3HU B 100 % C/Iy4aeB, IPOBOJU-
JIUCH OOIEKTHHUYECKHE UCCIEN0BAHMA.

KOHTpPOJIb COCTOSHUSI  OCYIIECTBIIAJICS — €3Ke-
JTHEBHO: OYHO (BH3UT Ha JIOM JJIsI OCMOTpa U 3abopa
6uomaTtepuasa) b0 yaseHHo (TesieOHHBIN KOH-
TaKT) C MOCJIEAyIoInel (UKcalued B CIEIHaIbHO
paspaboTaHHOM OmpOocHOM JucTe. Ompoc 6OJIBHBIX
110 TesiehOHY ITPOBOUIICS II0 OIIPOCHUKAM, BKJTIOUA-
omuM B cebs BOIpockl 00 00IIeM CaMOYyBCTBHH,
pe3yJibTaTax CaMOCTOSITETbHOU TEPMOMETPHHU YTPOM
U BeuepoM, XapaKTepe CUMIITOMOB: 3aJI03KEHHOCTH
HOCa, cJIab0CTH, U3BMEHEeHUH OOOHAHUS U/ WU BKYyCa,
roJIOBHOU 6011, 60JTH B TOPJIE, MBIIIIIAX U CYyCTaBaXx,
HapyIIeHU! amImeTuTa, 60U B JKHUBOTE, TOIIHOTHI,
PBOTHI, 3KUJIKOTO CTYJIa, BHICBIIIAHUN Ha KOKE, CBETO-
00sI3HU.

Kputepuu BKIIOUEHHS B HCC/IeIOBAHUE: IOJ-
TBepKAeHHbIN MeTtogoM [P auarao3 COVID-19 y
JleTel B BO3pacTe OT O JI0 17 JIET 11 MeC 29 JIHEH.

CraTuCcTUYECKUI aHAJIN3 Pe3yJIbTaTOB MIPOBENIEH
Ha MMePCOHAILHOM KOMIIBIOTEDE C HUCIIOJIb30BaHUEM
maketoB mporpamm STATISTICA 10.0 (StatSoft Inc.,
CIITIA), MS Excel 2010 (Microsoft, CIITIA). Yacrora
IpeJicTaBjieHa B mpoueHTax u 95% JU. I[Ipu npose-
JICHUU CPaBHHUTEJIHHOTO AaHAJIM3a WCIIOJIH30BaJICS
JIByCTOPOHHUM BaPUAHT TOYHOTO KpuTepus duirepa
(p). YpoBeHb CTATUCTUYECKON 3HAUMMOCTH B HCCJIE-
JIOBaHUM OBbUI TPUHAT paBHBIM 5 % (a4 = 0.05,
p < 0.05).

accordance with the clinical guidelines “Prevention,
Diagnosis and Treatment of a Novel Coronavirus
Infection (COVID-19)”, version 12, 13.

Oropharyngeal and nasopharyngeal swabs for
RNA of SARS-CoV-2 were taken from all patients,
according to current recommendations, on the 1st,
11th and 13th days of illness in 100% of cases, and
clinical examination was carried out.

The condition was monitored daily: face-to-face
(home visit for examination and collection of bioma-
terial) or distantly (telephone contact), followed by
recording in a specially designed questionnaire.
Patients were interviewed by phone using question-
naires that included questions about overall health,
the parameters of self-measured body temperature
in the morning and evening, the set of signs: nasal
congestion, weakness, changes in smell and/or taste
sensations, headache, sore throat, muscle and joint
pain, appetite disorders, abdominal pain, nausea,
vomiting, loose stools, skin rashes, photophobia.

Inclusion criteria are: diagnosis of COVID-19
confirmed by PCR in children aged o to 17 years
11 months 29 days.

Statistical analysis of the results was carried out
on a personal computer using STATISTICA 10.0
(StatSoft Inc., USA), MS Excel 2010 (Microsoft,
USA) software. Rates are presented as percentages
and 95% CI. When conducting a comparative analy-
sis, the two-sided Fisher’s exact test (p) was used.
The level of statistical significance in the study was
set at 5% (a = 0.05, p < 0.05).

RESULTS

When identifying possible sources of infection of
children with COVID-19, it was found that 203 peo-
ple became infected in their families (52.4%, 95% CI
47.5-57.4) via intrafamilial contacts — 74 people
(19.1%, 95% CI 15.2—23.0), 110 people (28.4%, 95%
CI 23.9—32.9) were examined for symptoms of acute
respiratory viral infection (ARVI) (no apparent con-
tact). There were 271 children attending kindergar-
ten or school (70.0%, 95% CI 65.5—74.6).

The most common symptoms in children were
fever, nonproductive cough, and signs of intoxication
(myalgia, nausea, weakness). Some had sore throat,
nasal congestion, gastrointestinal symptoms
(abdominal pain, diarrhea, vomiting), and COVID
toes and fingers.

345 children (89.1%, 95% CI 86.0—92.2) had a
rise in body temperature. Of these, in 140 children
(36.2%, 95% CI 31.4—41.0) temperature rose to
37.0-37.9°C, in 108 children (27.9%, 95% CI 23.4—
32.4) — t0 38.0-38.9°C, in 97 children (25.1 %, 95%
CI 20.7—29.4) — up to 39.0°C and above. 42 people
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PE3YJ/IBTATDI

[Ipu BBIABJIEHUN BO3MOXKHBIX ICTOYHUKOB 3apa-
skeHus geteit ¢ COVID-19 GbLI0 YCTaHOBJIEHO, YTO OT
POZICTBEHHUKOB 3apa3mInuch 203 el (52.4 %, 95%
U 47.5-57.4), OT KOHTAKTOB BHE CEMbU — 74 YeJl.
(19.1 %, 95% U 15.2—-23.0), 110 uesioBek (28.4 %,
95% IV 23.9-32.9) ObLIM 0OC/IETOBAHEBI 110 TTOBOY
CHMIITOMOB OCTPOH pECIHPAaTOPHOH BHUPYCHOM
uadexnuu (OPBU) (oTcyrcTBHE BUAMMOTO KOH-
takta). OpraHU30BaHHBIX JleTeld OBLIO 271 Yel.
(70.0 %, 95% J111 65.5-74.6).

HawuboJsiee yacTbIMU CUMIITOMAMH Y IETEH ABJIsA-
JIUCH TIOBBINIIEHHE TEMIIEPATYPhbl TeJia, HEMPOAyK-
TUBHBIA Kalllesib, MOABJIEHUE TTPU3HAKOB MHTOKCH-
kanuy (MHaJITHM, TOIIHOTA, CJ1a00OCTh). Y HEKOTO-
PBIX OTMeYaruch 60JIb B TOpJIE, 3aJI03KEHHOCTD HOCA,
cumntombl nopaskenus JKKT (6osu B sKUBOTE, THa-
pesi, pBOTa), CAMIITOM «OTMOPOKEHHBIX MAJIBIEBY.

V¥ 345 nereii (89.1 %, 95% I 86.0—92.2) HabI10-
JlaJics TIOJTbeM TeMIlepartypbl Teja. M3 HuX y
140 pereit (36.2 %, 95% AU 31.4—41.0) TeMIiepatypa
MOBBIIIAIACK /10 37.0—37.9 °C, y 108 nereit (27.9 %,
95% TN 23.4-32.4) — no 38.0-38.9 °C, y 97 nereii
(25.1 %, 95% TN 20.7—-29.4) — 110 39.0 °C u BBIIIIE.
VY 42 gen. (10.9 %, 95% 1IN 7.8—14.0) Temmeparypa
ocTaBajiach B IIpeJleJlax HOPMAaJIbHBIX 3HAYEHUH
(puc. 1). JITUTENBHOCTD JINXOPAJOYHOTO IEPHO/IA
BapbUpOBAJIA: yV 30 JIeTel TeMIlepaTypa HOpMaIu30-
Basiach B mepBhle cyTkH (7.8 %, 95% AU 5.1-10.4), ¥
45 — Ha BTOpHBIe cyTKH (11.6 %, 95% /I 8.4—14.8), y
80 — Ha TpeTtbu cyTKH (20.7 %, 95% 1IN 16.6—24.7),
Ha YeTBePThIe CyTKU — V 110 (28.4 %, 95% AU 23.9—
32.9), Ha TATHIE CYTKH — V 20 (5.2 %, 95% /11 3.0—
7.4), Ha mectble cyTku — y 7 (1.8 %, 95% /1IN 0.5—3.1),

% 45 1
40 -
35 -
30 -
25 A
20 -
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10
5 |
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36%%*

11%

(10.9%, 95% CI 7.8—14.0) had normal temperature
(Fig. 1). Duration of the febrile period varied: in 30
children temperature normalized on the first day
(7.8%, 95% CI 5.1-10.4), in 45 — on the second day
(11.6%, 95% CI 8.4—14.8), in 80 — on the third day
(20.7%, 95% CI 16.6—24.7), on the fourth day — in
110 (28.4%, 95% CI 23.9—32.9), on the fifth day — in
20 (5.2%, 95% CI 3.0—7.4), on the sixth day — in 7
(1.8%, 95% CI 0.5—3.1), on the seventh day — in 20
(5.1%, 95% CI 2.9—7.3), on the eighth day — in 20
(5.1%, 95% CI 2.9—7.3), on the ninth day — in 6 (1.5%,
95% CI 0.3—2.8), on the tenth day — in 7 children.

In addition to high temperature, the following clini-
cal symptoms were observed that are presented below.

Systemic intoxication was detected in 316 children
(81.7%, 95% CI 77.8—85.5), which manifested itself by
weakness — in 212 people (54.81%, 95% CI 49.8—-59.7,
mainly in preschoolers and schoolchildren, p < 0.0001);
myalgia — in 22 people (5.7%, 95% CI 3.4—8.0, main
group — children from 8 to 10 years old, p < 0.0001);
headache — in 75 people (19.4%, 95% CI 15.4—23.3,
mostly children over 10 years old, p < 0.0001); stiff
neck — in 7 people (1.8%, 95% CI 0.5—3.1).

In Fig. 2 we present the main clinical manifesta-
tions in the upper respiratory tract in children with
COVID-19.

Patients had such clinical manifestations as rhini-
tis — in 215 people (55.6%, 95% CI 50.6—60.5, chil-
dren from 1 year to 3 years, p < 0.0001), nasal con-
gestion — in 93 people (24.0%, 95% CI 19.8—28.3,
main part — infants and young children, p < 0.0001),
anosmia — in 34 people (8.8%, 95% CI 6.0—11.6,
mainly children over 10 years old, p < 0.0001),
sneezing — in 180 people (46.5%, 95% CI 41.5-51.5),

28%%*
25%*4

37.0-37.9°C
(n = 140)

bes nuxopaaxu
No fever
(n=42)

38.0-38.9°C
(n=108)

>39.0°C
n=97)

Puc. 1. Pacnpezenenue manueHToB ¢ COVID-19 B 3aBUCHMOCTH OT YPOBHSI JINXOPaAKU (*p < 0.0001 110 CpaBHEHHUIO
¢ rpymnroi 6e3 JINXOpaJKy; Ap = 0.0011 110 CPaBHEHHUIO C TPYIIIOHN ¢ cyOheOpIbHON TEMIIEPATYPOii)
Fig. 1. Distribution of patients with COVID-19 depending on values of fever level
(*p < 0.0001 compared with the group without fever; 4p = 0.0011 compared with the group with low-grade fever)
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Puc. 2. KiiuHnveckre MposiBJIEHN y IeTel ¢ KOpOHABUPYCHOM HHbeKIMelH (1 — mepiiieHne B TOpJie; 2 — CYXOi KaIllesib;
3 — PUHHT; 4 — GPOHX00OCTPYKTUBHBIN CHHAPOM; 5 — OOJIb B TOpJie; 6 — YNXaHue; 7 — TUIEPEeMUst 3aIHeH CTEHKU TJIOTKU;
8 — BaJIOYKEHHOCTD HOCA; 9 — IMOPAYKEHUE YKETYTOUHO-KUIIETHOTO TPAKTA; 10 — AHOCMUS; 11 — KOKHBIH CHHIPOM;

12 — reMOpparu4ecKuil CHH/IPOM)

Fig. 2. Clinical manifestations in children with coronavirus infection (1 — throat irritation; 2 — dry cough; 3 — rhinitis;

4 — wheezing; 5 — sore throat; 6 — sneezing; 7 — hyperemia of the posterior pharyngeal wall; 8 — nasal congestion; 9 —
gastrointestinal tract involvement; 10 — anosmia; 11 — skin syndrome; 12 — nosebleeds)

Ha ceZlbMbIe CYTKU — ¥ 20 (5.1 %, 95% AU 2.9—7.3),
Ha BOCbMbIE CyTKH — Y 20 (5.1 %, 95% /11 2.9—7.3),
Ha JIEBATHIE CyTKU — V 6 (1.5 %, 95% ]I 0.3—2.8), Ha
JIECSATBIE CYTKU — Y 77 IETEH.

I[ToMuUMO TIOBBIIIIEHUST TEMIIEPATYPhI, HAOIIOAA-
JINCHh CJIEAYIOIINE KINHHUYECKHE CHMIITOMBI, KOTO-
pble PeCTaBIeHbI HIKE.

OOIIEMHTOKCUKAIIMOHHBIA CUHPOM BBISBJIEH Yy
316 nereii (81.7 %, 95% JI1 77.8—85.5), KOTOPBIH IPO-
SIBJIsUICA: C1aboCThIo — y 212 yel. (54.81 %, 95% U
49.8—59.7, B OCHOBHOM Y JIOIIKOJbHUKOB U IITKOJIb-
HHKOB, p < 0.0001), MHAJITUSIMH — Y 22 4el. (5.7 %,
95% 11 3.4—8.0, ocHOBHas rpyImna — JieTy ot 8 710 10
JIeT, p < 0.0001), TOJIOBHOM O0JIBIO — Y 75 uell. (19.4 %,
95% ]I 15.4—23.3, B OOJIBIIUHCTBE CIyYaEB y JETEH
crapiiie 10 JIET, p < 0.0001), PUTHAHOCTHIO 3aTHLIIOY-
HBIX MBI — y 7 9el. (1.8 %, 95% A1 0.5—3.1).

Ha puc. 2 mpezcraBieHbl OCHOBHbIE KJIHHHUYE-
CKIe TIPOSIBJIEHUs CO CTOPOHBI BEPXHHUX JIBIXATEJIb-
HBIX ITyTel y geteit ¢ COVID-19.

V¥ marnueHToB HaOIIOJAINCh TAKWE KINHIYECKIE
MPOSIBJIEHUS, KaK PUHUT — y 215 uesl. (55.6 %, 95%
TN 50.6—60.5, IeTH OT 1 TO/A JI0 3 JIET, p < 0.0001),
3aJI0’KEHHOCTh HOca — y 93 uell. (24.0 %, 95% 11
19.8—28.3, OCHOBHAsI YacTh — JIETU TPYIHOTO U PaH-
HEro BO3pacTa, p < 0.0001), aHOCMUS — Y 34 4YeJl.
(8.8 %, 95% /11 6.0—11.6, B OCHOBHOM JIETH CTapIIIE
10 JieT, p < 0.0001), ynxaHue — y 180 uei. (46.5 %,
95% A1 41.5—51.5), epiiieHue B ropiie — y 287 ye.
(74.2 %, 95% 1N 69.8—78.5), 60716 B ropJie — y 188
vel. (48.6 %, 95% U 43.6—53.6), runepeMus 3aj-
HeHW CTeHKH TJIOTKH — y 110 uen. (28.4 %, 95% U
23.9—32.9), CyXOH KallleJb — y 241 9es. (62.3 %, 95%

throat irritation — in 287 people (74.2%, 95% CI
69.8—78.5), sore throat — in 188 people (48.6%, 95%
CI 43.6—53.6), hyperemia of the posterior pharyn-
geal wall — in 110 people (28.4%, 95% CI 23.9—32.9),
dry cough — in 241 people (62.3%, 95% CI 57.4—671),
wheezing — in 114 people (29%, 95% CI 24.9—34.0).

Such skin manifestations as polymorphic exan-
thema on the trunk and extremities were observed in
20 children (5.2%, 95% CI 3.0—7.4).

Hemorrhagic manifestations such as nosebleeds
were observed in 5 people (1.3%, 95% CI 0.2-2.4),
and COVID toes and fingers — in 77 people (1.8%, 95%
CIl 0.5-3.1).

Based on the analysis of outpatient records, we
found that 81 children with coronavirus infection
had gastrointestinal symptoms (20.9%, 95% CI
16.9—25.0), among them nausea — in 33 people
(8.5%, 95% CI 5.7—11.3, mostly in children from 4 to
7 years old, p < 0.0001), abdominal pain — in 7 (1.8%,
95.% CI 0.5—3.1), vomiting — in 18 (4.7%, 95% CI
2.6—6.7), diarrhea — in 25 people (6.5%, 95% CI 4.0—
8.9, mostly in the 8 to 10 year group, p < 0.0001).

Nasal congestion and anosmia mainly appeared at
the onset of the disease and persisted for 3.1 + 1.7 days.

On average, all clinical manifestations persisted
for up to 8.2 + 1.8 days. 38 children were asymptom-
atic (9.8%, 95% CI 6.9-12.8; older -children,
p < 0.0001). Severe course with pneumonia was
observed in two children (0.5%, 95% CI 0—1.2).

Complete blood count was performed in all chil-
dren (100%) at the onset of the disease. Reference
values for the studied parameters: neutrophils 1.85—
6.72 - 10°/1 and lymphocytes 0.8—4.0 - 10%/1 depend-
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TN 57.4—671), 6pOHXO0OCTPYKTUBHBIA CHHJIPOM — Y
114 uen. (29 %, 95% AU 24.9—34.0).

KoxHbI! CMHAPOM B BHU/IE TOJITMMOPGHON SK3aH-
TEMbl Ha TYJIOBHUINE W KOHEYHOCTSX OTMeYaJCsA Y
20 gerei (5.2 %, 95 % AU 3.0-7.4).

[IposiBJIeHUsI TeMOppParuuecKoro CHHIpPOMA B
BH/IE€ HOCOBBIX KDOBOTEUEHU N HAOIIOAIHCH Y 5 Yel.
(1.3 %, 95 % /111 0.2—2.4) 1 CUMIITOMAa «OTMOPO>KEH-
HBIX MaIbIEeB» —y 7 yel. (1.8 %, 95% JIN 0.5—3.1).

Ha ocHOBaHMM aHayIM3a JAHHBIX aMOYJIaTOPHBIX
KapT HAaMH BBISIBJIEHO, UTO Y ZIETEH C KOPOHABUPYCHOM
nabeknuen cumnToMbl nopakenus JKKT 6butu y
81 uen. (20.9 %, 95% /AU 16.9—25.0), cpenu HUX
ToIHOTa — v 33 ue. (8.5 %, 95% JIU 5.7—11.3, 60J1b-
1as1 9acTh — JIETH OT 4 JI0 77 JIET, p < 0.0001), 6011 B
JKUBOTE — y 7 uest. (1.8 %, 95.% IV 0.5—3.1), pBoTa —
y 18 uen. (4.7 %, 95 % I 2.6—6.7), nuapes — y
25 yen. (6.5 %, 95 % I 4.0-8.9, B OCHOBHOM B
rpyre ot 8 10 10 JieT, p < 0.0001).

3a103keHHOCTh HOCA, aHOCMHUS B OCHOBHOM ITPO-
SIBJISIaCh B Hauasie 3a00JIeBaHUS M COXPAHsIACh B
TedyeHue 3.1 + 1.7 JTHA.

B cpenHeM Bce KIIMHUYECKUE TPOSIBIEHUST COXPa-
HsUTUCH 10 8.2 + 1.8 gHsA. BeccuMnTOMHO TTepeHecyin
uHpekuo 38 nereit (9.8 %, 95% /I 6.9-12.8; netn
cTapIIero Bo3pacra, p < 0.0001). Tskenoe TeueHue
¢ THEBMOHHEH HabJII0IayIoch y ABYX AeTed (0.5 %,
95% IU 0—1.2).

Beem gersam (100 %) B Hauasie 3a001€BaHUsA ObLI
MpOBeJieH OOIIUKA aHaiu3 KpoBu. HopMmaTHUBHBIE
3HAUEeHUs [JI WCCIeAOBAaHHBIX IOKa3aTeseld: Hel-
Tpodwmwibl 1.85-6.72 - 109/n1 u JIUMGOIUTH 0.8—
4.0 - 10°/J1 B 3aBUCUMOCTH OT BO3PACTHBIX U3MeHe-
HUW, MOHOIMTHI 0.12—1.2 - 109/J, 303HWHODUIIBI
0.04—0.48 - 10%/71, TPOMOOLIUTHI 150—400 - 109/,
CO3 no [TanueHkoBy 70 10 MM/4. HeliTporenus c
JIMGOITUTO30M BBISIBJIEHA Y 170 AeTel (43.9 %, 95%
JIN 39.0—48.9), Tpombonutos — y 96 (24.8 %, 95%
JIN 20.5-29.1), so3unHodbwius — y 36 (9.3 %, 95%
N 6.4—12,2), moHOIIUTO3 — y 380 (98.2 %, 95% 11
96.9—99.5), yckoperre COJ B 1.5—2 pasza — y 150
(38.8 %, 95% AU 33.9—43.6). Ilokasareau remo-
rpaMMbl OBUTH B IIpeJiesiaX BO3PACTHOW HOPMBI Y 27
uceaenyemsix (7.0 %, 95% TN 4.4—9.5).

Hamu ObL10 mpoaHaIM3UPOBAHO 9 aMOyJ1aTop-
HBIX KapT JieTel (5 MIbYUKOB U 4 JIEBOYKH), HAOJTI0-
JaBIHUXCS Y JETCKOTO KapAHO0JIora MOJIUKINHUYE-
ckoro otaenenus I'bY3 HCO «/lerckas ropopckast
KIMHAYecKass 60apHuIAa N2 6>, C IOATBEPAKIEHHBIM
JMATHO30M SKCCY/IaTUBHOTO IIepUKApANTa, B BO3-
pacte oT 10 Mec 70 6 JyieT u 6 Mec (1 MaIueHT IPyI-
HOTO BO3pacTa, 7 MaIMeHTOB IPEJIONIKOJILHOTO U
1 — JomKoJabHOTO Bozpacta). IllecTh MaIeHTOB
HaOJIIOMAIMCh paHee y KapauoJiora ¢ JUAarHO30M

ing on age-related changes, monocytes 0.12—
1.2 - 10%/1, eosinophils 0.04—0. 48 - 109/, platelets
150—400 - 109/1, erythrocyte sedimentation rate
(ESR) by the Panchenkov method up to 10 mm/h.
Neutropenia with lymphocytosis was detected in 170
children (43.9%, 95% CI 39.0—48.9), thrombocyto-
sis —in 96 (24.8%, 95% CI 20.5—29.1), eosinophilia —
in 36 (9.3%, 95% CI 6.4—12.2), monocytosis — in 380
(98.2%, 95% CI 96.9—99.5), acceleration of ESR by
1.5—2 times — in 150 (38.8%, 95% CI 33.9—43.6).
Hemogram values were within the age reference
range in 27 subjects (7.0%, 95% CI 4.4—9.5).

We analyzed 9 outpatient records of children
(5 boys and 4 girls) seen by a pediatric cardiologist of
the outpatient department of the Children’s City
Clinical Hospital No. 6, with a confirmed diagnosis of
pericarditis with effusion, aged from 10 months to 6
years and 6 months (1 baby, 7 toddlers and 1 pre-
schooler). Six patients were previously followed-up
by a cardiologist with a diagnosis of patent foramen
ovale, hemodynamically insignificant, and 1 patient
with a patent ductus arteriosus. In 6 patients, the
diagnosis of coronavirus infection was confirmed by
rapid testing, 3 patients were from the COVID-19
cluster and had viral infection in a history.

Diagnosis of pericarditis was made in the inpa-
tient settings according to the Federal Clinical Rec-
ommendations for the Provision of Medical Care to
Children with Pericarditis (Moscow, 2015) [6]. Lab-
oratory data were evaluated for all children (com-
plete blood count with extended leukocyte differen-
tial count, blood coagulation, blood biochemistry
with detection of inflammatory markers — C-reac-
tive protein (CRP), lactate dehydrogenase (LDH),
creatine phosphokinase (CPK), as well as Na, K, Mg,
Ca). Clinical examination included chest X-ray in a
standing position, electrocardiography (ECG),
echocardiography, and Holter ECG monitoring.
According to case histories, in pericarditis patients,
the complaints appeared 2—4 weeks after COVID-
19. The disease began with the temperature rising
to low-grade levels in 6 patients (66%); 4 children
(44%) complained of fatigue, and 1 patient (11%) —
of shortness of breath. In 1 child, pericarditis was
detected only after routine ultrasound screening.
Our patients had no cardialgia. According to labora-
tory findings, complete blood count showed leuko-
penia with lymphomonocytosis and high ESR in
100% of cases. All patients had elevated biochemi-
cal markers: CRP — in 100% of cases (9 patients);
CPK - in 43% (3 patients), from 307 to 503 U/1 (ref-
erence values 174—300 U/1); LDH - insignificant in
86% (7 patients), from 207 to 232 U/l (reference
values 90—200 U/1); 86% (7 patients) had hyperka-
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«OTKPBITOE OBaJbHOE OKHO, TeMOJIUHAMUYECKU
HE3HAYMMOE» U 1 MAIlHEHT — C OTKPBITHIM apTepH-
QJIBHBIM IIPOTOKOM. ¥ 6 HalMeHTOB AUATHO3 KOPO-
HABUPYCHOM UWHGMEKIUN NOATBEPXKAEH B Xoze
SKCIPECC-TECTUPOBAHUS, 3 MaIleHTa ObUTH U3 0Jara
COVID-19 m uMenu B aHaMHe3e IIepeHECEHHYIO
BUPYCHYIO0 HH(DEKIHIO.

JlnarHOCTHKa MEepUKapAuTa IIPOXOJIHIa B YCJIO-
BUSIX CTAIlMOHApa Ha ocHOBaHUM de/repaibHbIX KITU-
HUYECKNX PEKOMEH/AINI 10 OKA3aHUI0 METUIIMH-
CKOUM TOMOINM JieTsiM ¢ mepukapauTamu (Mocksa,
2015) [6]. Bcem meTssM mpoBOAWIN OIIEHKY Jiabopa-
TOPHBIX JAHHBIX (001N aHATN3 KPOBU C Pa3BEpPHY-
TOH JIEWKOTPAMMOW, CBEPTHIBAEMOCTh KPOBH, OHO-
XUMUYECKUH aHaIu3 C IOKa3aTeJsIMU MapKepoB
BocniasieHusi — C-peaktuBHbli 6e10k (CPB), makTaT-
nerugporenaza  (JIAI), kpeatuHpochokrHA3a
(K®K), a Takxke ompenesienre ypoBHeir Na, K, Mg,
Ca). HCTpyMeHTAJIbHOE HCCIENOBAHNE BKJIIOUAIIO
peHTreHorpadHi0 OpraHoB IPYJHON KJIETKU B Bep-
TUKAJIBHOM TIOJIOXKEHUH, BJIEKTPOKapAuoTrpaduio
(9KI'), 9xoKI, xoJiTepoBCKOE MOHHUTOPUPOBAHUE
IKT'. Ilo aHHbIM aHaMHe3a 3a60J1€BaHUs Y MAIHeH-
TOB C IEPUKAPIUTAMH KaJI00bI MOSBJISUIUCH Yepe3
2—4 Heq nocsie nepeHeceHHoro COVID-19. 3a6ose-
BaHME HAYMHAJIOCH C MTOBBINIEHUS TEMIIEPATYPHI JI0
cyodebpmwipHbIx P v 6 marueHtoB (66 %), Ha
YTOMJISIEMOCTD JKAJIOBAIUCh 4 JAeTed (44 %), Ha
ONBIIIKY — 1 manueHT (11 %). Y 1 pebeHKa mepukap-
JIUT BBISBJIEH TOJIBKO IO pe3yJibTaTaM ILIAaHOBOTO
Y3U-ckpuHUHTA. Y HAIIUX IAIJUEHTOB OTCYTCTBO-
Basi Kapauairud. Ilo JaHHBIM J1aGOPaTOPHOTO
HCcCIeIoBaHusA B 00IeM aHaau3e KpOBU B 100 %
CTyJasx HabJII0aInch JIEHKOIeHHs ¢ TUMQPOMOHO-
nuTo30M, yBestmueHre COJ. Y Bcex HalleHTOB ObLIH
MOBBINIEHBI OnoxuMuyeckue Mmapkepel: CPB — B
100 % ciyuaeB (9 marmueHTtoB); KOK — B 43 %
(3 manmenTa), ot 307 10 503 en./n (pedepeHCHbIE
3HAUYEHUs 174—300 ef./n); JIAT — He3HauYnTEeTbHO B
86 % (7 mareHTOB), OT 207 10 232 €/1./71 (IIpx HOpMe
90—200 e71./1); y 86 % (7 HallHEHTOB) — TUIIEPKAJIH-
eMUs OT 5.3 10 5.9 MMoJib/J1 (pedepeHCcHbIe 3HAUe-
HUA 3.5—5.1 MMOJIb/J1); dubpuHoreH — B 86 % Ciy-
yaes (77 MaIrieHToB). Y TpeX JIeTeH 10 IAHHBIM PEHT-
regorpadun u IxoKI' BbIABIEHA KapAUOMeTaINs.
¥ Bcex nmanueHToB 110 pe3yabraTaMm IXoKI' — cemapa-
¥ JIUCTKOB IIEPUKAp/la C HAJIMYUEM BBIIIOTA B
00J1aCTH BEPXYIIKA U 32 IOJIOCTHIO TIPENCepaust
BEJIMYUHOU OT 5 JI0 16 MM, V 3 MaIlUeHTOB ObLIO
BIEPBbIE BBISBJIEHO PACIIUPEHUE ITOJIOCTEH KEy-
JTOUKOB. Y ceMUIeTHero pebeHKa JUarHOCTUPOBAHO
HapyllIleHne PUTMA 110 THUITY aTPHOBEHTPUKYISAPHOH
OJIOKazABI 2-H cTeneHu. BayKHO OTMETUTH, UTO IIOCTIE
CTAI[MOHAPHOTO JIEYEHUs Y 2 TAIUeHTOB (5 U 7 JIET)

lemia from 5.3 to 5.9 mmol/1 (reference values 3.5—
5.1 mmol/l); fibrinogen — in 86% of cases
(7 patients). In three children, radiography and
echocardiography revealed cardiomegaly. Accord-
ing to the results of echocardiography, in all
patients, there was separation of the pericardial lay-
ers with effusion around the apex and behind the
atrium cavity ranging from 5 to 16 mm; in 3 patients,
ventricular cavity dilatation was detected for the
first time. A seven-year-old child was diagnosed
with a rhythm disorder of the 2nd degree atrioven-
tricular block type. It is important to note that after
hospital treatment, in 2 patients (5 and 77 years old),
the wave-like course of pericarditis took place.

When comparing children who had COVID-19
without complications with children whose course of
COVID-19 was complicated by pericarditis with effu-
sion, the following clinical and laboratory peculiari-
ties were identified which had statistically significant
differences in the incidence rate. One patient of
group 2 had dyspnea (11.1%, 95% CI 0.0—31.6), which
was statistically significantly higher (p = 0.0227)
compared to group 1, where there were no cases
(0.0%, 95% CI 0.0—0.0). Headache was reported
twice as often (p = 0.0192) in patients of group 2
compared with group 1: 5 patients with pericarditis
(55.6%, 95% CI 23.1-88.0) vs. 75 patients without
pericarditis (19.4%, 95% CI 15.4—23.3). Both short-
ness of breath and headache incidence was compared
in children during COVID-19, before the complica-
tions developed in patients of group 2. In general,
this may indicate a more pronounced systemic intox-
ication with a predominant neurotoxic effect in
patients with the subsequent development of exuda-
tive pericarditis. In patients without pericarditis, the
symptoms were more local, associated with the
respiratory system.

When analyzing the blood picture, we have found
that neutropenia with lymphocytosis was present in
almost every second patient (170 people) of the group
without complications in the form of pericarditis
(43.9%, 95% CI 39.0—48.9), while pericarditis group
lacked such laboratory findings (p = 0.0119). On the
contrary, almost everyone (380 people) in the group
1 had monocytosis (98.2%, 95% CI 96.9—99.5), and
in the group with pericarditis it was absent
(p < 0.0001). But in the COVID-19 group compli-
cated by exudative pericarditis, leukopenia with lym-
phocytosis was in all patients, while the group with-
out pericarditis had neither (p < 0.0001).

DISCUSSION

Based on the results of our study, it was found
that the source of SARS-CoV-2 infection for children
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Ha0JII0aICsT BOJTHOOOPA3HBIA XapaKTep TeYeHUs
9KCCY/IATUBHOTO TTEPUKAP/IHUTA.

ITpu cpaBHeHUu jetei, neperecinx COVID-19
06e3 OCJIOKHEHUU, C JETbMHU, V KOTOPBIX TEUeHHe
COVID-19 6BLIIO OCJIOKHEHO SKCCY/IaTUBHBIM IEPH-
KapAUTOM, OBLUTH BBISBJIEHBI CIEAYIONINE KINHUYe-
CKHe U JabopaTopHbIe 0COOEHHOCTH, UMEIOIIIHE CTa-
THCTHYECKU 3HAUYNMBbIE OTJINYHS B YACTOTE BCTPEYa-
emocty. Opfpllika ObLIa Yy OJAHOTO IAaIHEHTa 2-H
rpymisl (11.1 %, 95% I 0.0—31.6), 4TO OBLIO CTATH-
CTUYECKH 3HAYUMO BbIIIe (p = 0,0227) MO CpaBHe-
HUS ¢ 1-U TPYIIIOH, TJie He ObUIO HU OFHOTO CIIydast
(0.0 %, 95% OU 0.0—0.0). I'o;toBHAst 60JIb OTMEYA-
J1ach B JiBa pasa yarie (p = 0,0192) y MarueHToB 2-1
TPYIIIIBI IO CPABHEHUIO C 1-f: ¥ 5 MAIIMEHTOB C IEPH-
kapautoM (55.6 %, 95% I 23.1—88.0) 1o cpaBHe-
HUIO C 75 ManyeHTaMu 0e3 mepukapauta (19.4 %,
95% U 15.4—23.3). U oxpliika, 1 TOJI0BHAsA 6OJIb
CpaBHUBAIUCH y fieTelt B Teuenne COVID-19, eme 10
Pa3BUTHSA Y MAIUEHTOB 2-U T'PYIIBI OCJIOKHEHUS.
B 11€10M 3TO MOKET YKa3bIBAaTh Ha 00Jiee BhIparKeH-
HBIH OOIIETOKCUYECKUUA CHHAPOM C IIpEeHuMyIIe-
CTBEHHBIM HEUPOTOKCHYECKUM 3(PdekToM y 60h-
HBIX C TOCJIEIYIONUM Pa3BUTHEM BKCCYAATHBHOTO
IepuKapAnTa. Y nanueHToB 6e3 pa3BUTH ITepUKap-
JUTa CHMIITOMAaTHKa Obljaa 0OoJiee JIOKajibHAs, C
MopaskeHUEeM OPTaHOB JbIXaTeTbHOU CUCTEMBI.

[Tpu aHayIM3e reMOrpaMMBbl OBLIO BBISBJIEHO, UTO
HEUTponeHus: ¢ JUMQOIUTO30M 3a(pUKCHpOBaHA
MOUTH y KayKJIOTO BTOPOTrO 06OJILHOTO (170 ues.) u3
rpymmbl 6e3 OCJIOKHEHHS B BUZE YKCCYIATUBHOTO
nepukapauta (43.9 %, 95% I 39.0-48.9) npu
OTCYTCTBHUH OTOTO JIaDOPaTOPHOTO CHUMIITOMAa B
rpyrmie ¢ mepukapauToM (p = 0.0119). IToutn y Ka-
qmoro (380 dei.) B mepBOH Tpymre ObUT BBIABIEH
MoHouuTOo3 (98.2 %, 95% I 96.9—99.5) IPH OTCYT-
CTBHUH 3TOTO JIAOOPATOPHOTO CHMIITOMA B TPYIIIE C
repukapauToM (p < 0.0001). A B rpymie COVID-19,
OCJIO’KHEHHOTO 5KCCYIaTUBHBIM TIEPUKAPUTOM, Y
Bcex OOJIBHBIX ObLIa OOHAPY?KeHA JIEHKOTIEHN C JIIM-
(oruTO30M IPU OTCYTCTBUU 3TOTO JIAOOPATOPHOTO
CHUMIITOMA B rpytie 6e3 nepukapauta (p < 0.0001).

OBCYXKJIEHUE

Mo pe3ysibTaTtaM MPOBEJEHHOIO HAMH HCCJIE/IOBA-
HUsA OBLIO YCTAHOBJIEHO, UTO HCTOUHUKOM 3apasKeHHU
SARS-CoV-2 jy141 fieTeil yailie BCero CIy»Kujl BHYTpH-
CEMENHBI KOHTAKT: OT POJICTBEHHUKOB 3apa3WJICh
203 uen. (52.4 %). H.U. Bpuko u coaBt. [7] Takke
OTMEYAIOT, YTO B OOJIBIIIMHCTBE CIyYaeB 3apaKEeHUE
BHPYCOM OCYIIECTBJISLTIOCH B CEMEHHBIX KJIacTepax.

Haubosiee yacThIMU NPOSBIEHUAMH WHQEKITIH
OBLTN JINXOPAJKA, HEMPOAYKTHUBHBIN Kalllesb, OsIB-
JIeHVWe TPU3HAKOB WHTOKCHKAIUU (MHUAJITHU, TOII-

most often was intrafamilial contact: 203 people
became infected from relatives (52.4%). Brico et al.
[7] also note that in most cases, infection with the
virus occurred in family clusters.

The most common manifestations of the infection
were fever, nonproductive cough, and signs of intoxi-
cation (myalgia, nausea, weakness). In 90% of chil-
dren, the disease began with subfebrile and febrile
temperature (mainly young children, p < 0.0001); in
2/3 of patients it persisted for up to 4 days. Throat
irritation and sore throat, nasal congestion, and gas-
trointestinal symptoms (abdominal pain, diarrhea,
vomiting) were found less often. In addition to the
above mentioned clinical manifestations in children,
Melekhina et al. [8] describe such common symp-
toms of the disease as anosmia, loss of taste sensa-
tions, and paroxysmal cough. Common manifesta-
tions in infants, both in our study and in other
authors, were adynamia, refusal to eat when having
high body temperature.

Older children recovered the infection more easily.
The disease occurred with mild systemic intoxication:
children over 10 years of age more often complained
of weakness, myalgia, and moderate headaches
(p < 0.0001). They also had a dry cough or sneezing,
anosmia (8.8% in the group of patients over 10 years
old) and gastrointestinal symptoms: diarrhea
1—3 times a day and abdominal pain, exanthema.
38 children (9.8%) were asymptomatic. According to
Namazova-Baranova et al. [9], children tolerate coro-
navirus infection more easily and in most cases are
asymptomatic; this is explained by the characteristics
of their immunity, increased circulation of ACE2 in
the plasma, which prevents virus from penetrating the
cells, as well as more favorable condition of the
mucous membranes of the upper respiratory tract.

In complete blood count, the most common
changes were neutropenia with lymphomonocytosis
(43.9%, 95% CI 39.0—48.9), almost everyone (380
patients) had monocytosis (98.2%, 95% CI 96.9—
99.5). At the same time, in the COVID-19 group com-
plicated by pericarditis, leukopenia with lymphocy-
tosis was found in all patients, while laboratory find-
ings in the group without pericarditis did not show
such changes (p < 0.0001). According to Kokoreva et
al. [10], children with COVID-19 predominantly had
normal leukocyte count. In the older age group, leu-
kocytosis was detected in 11.5%, and 6.6% of them —
with left shift of band neutrophils. In children under
one year of age, leukocytosis was not registered. Leu-
kopenia up to 3.2 - 10%/1 was observed in 8.2% of
patients under 6 months of life and in 14.8% of chil-
dren over one year (p > 0.05). Neutropenia was more
often recorded — 18.4% and 11.5%; lymphopenia was
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HOTa, ci1abocTh). Y 90 % mereii 3ab0s1eBaHye HAUMHA-
JIOCH C TIOBBIIIEHUS TEMIIEPATYPbI 70 cyddheOpib-
HbIX U (eOpPUIbHBIX 3HAUeHWH (B OCHOBHOM JIETH
paHHero Bo3pacra, p < 0.0001), y 2/3 MaIrieHToB OHa
COXpaHsIach 710 4 AHeH. Pexxe BeTpeuasnuch mepiie-
Hue u OOJIb B TOpJIe, 3aTPYAHEHHE HOCOBOTO JIbIXa-
HUsA, cuMiToMbl opakenus JKKT (6osu B *KUBOTE,
nuapes, poTa). IIoMUMO JaHHBIX KIIMHUYECKUX ITPO-
siBJIeHui y metelt, E.B. MemexuHa 1 coasT. [8] omucsI-
BAIOT TaKWe YacTble CHUMIITOMBI 3a00JIeBaHUs, KaK
aHOCMUSI, TIOTEPS] BKYCOBBIX OIIYIIEHUH, IPUCTYIIO-
obpasHblii Katiesib. OGIIIMU MPOSIBIEHUSMH Y IeTeH
TPYZHOTO BO3PACTa, KaK B HAIIIEM HCCIIEIOBAHUM, TAK
U Y IPYTHX aBTOPOB, OBUIN BSJIOCTh, OTKA3 OT €/IbI Ha
(dboHe mogbeMa TeMIIEpaTYPHI TEIA.

Hdetu crapuiero Bo3pacra IepeHOCUIN UHPeEK-
nuio Jierde. 3abosieBaHWE NPOTEKAJI0 Ha (oHe
HE3HAUUTEJIbHO BBIPAYKEHHOTO OOIIEMHTOKCHKAITU-
OHHOTO CHHJIpOMA: Ha CJ1a00CTh, MUAJITHU, YMEPEH-
HBIE TOJIOBHBIE OOJIN YalIle JKAJIOBAIHCH JIETH CTapIIe
10 JieT (p < 0.0001). Y HUX Ke HabJII0aIICh CyXOu
KaIllesib WIN Ynxanue, anocmus (B 8.8 % — B rpymme
OOJIBHBIX CTapIIE 10 JIET) U CUMIITOMbI ITOPa*KeHUs
JKKT B Buze nuapeu 1—-3 pasa B CyTKU U OoJiell B
JKUBOTE, DK3aHTeMa. becCHMIITOMHO IIepeHecIu
3aboseBanue 38 pereir (9.8 %). Ilo maHHBIM
JI.C. HamasoBoii-bapanoBoii u coasT. [9] neTu nepe-
HOCSIT KOPOHABUPYCHYIO MH(EKITHIO JIerye U B 60JIb-
IIUHCTBE CIy4aeB 6ECCHMIITOMHO, 3TO OOBACHSETCS
0COOEHHOCTSIMYM UMMYHUTETA, TOBBIIIIEHHOH IIUPKY-
aanuert ACE2 B m1azMme, 4TO IPENATCTBYET IPOHUK-
HOBEHHIO BUpPYyca B KJIETKY, a TaKxke OoJiee 6yraromo-
JIyYHBIM COCTOSTHUEM CJIMBUCTBIX BEPXHUX JbIXa-
TeJIbHBIX IIyTeH.

B o0mem aHamuse KpPOBU CAMBIMU YacTBIMU
U3MeHEeHUsAMHU ObLIM HEHUTPOIeHUs ¢ JUMQPOMOHO-
nuTO30M (43.9 %, 95% /I 39.0—48.9), HOUTH Y KaXK-
nmoro (380 ues.) ObLI BBIABIEH MOHOLIUTO3 (98.2 %,
95% A1 96.9-99.5). B TO e BpeMs B TpyIIe
COVID-19, OC/I0XKHEHHOTO 3KCCYAATUBHBIM IIepH-
KapJIUTOM, y BCeX NAaIMEHTOB ObLIa OOHaApy:KeHa
JlefikonieHus: ¢ JUMQOIUTO30M IIPU OTCYTCTBUU
9TOTO JIabOPATOPHOTO CUMIITOMA B TpyTIIe 6e3 mepu-
kapauta (p < 0.0001). Corstacuo C.I1. KokopeBoi u
coaBt. [10], COVID-19 y meTell mpeuMyIecTBEHHO
IIPOTEKaJl C HOPMAJIbHBIM KOJIMUYECTBOM JIEUKOITU-
TOB. B crapimeil BO3pacTHOU TpYIIIE JIEHKOIUTO3
BBIABJIAJICA Y 11.5 %, ¥ 6.6 % U3 HUX ¢ NAJTOYKOA/IEP-
HBIM CJIBUTOM BJIEBO. Y JleTel JI0 ro/ia JeHKOIuTo3a
He 3aperucTpupoBaHoO. JIeKOIeHUs MaKCUMaJIbHO
10 3.2 - 10°/71 oTMevasach y 8.2 % mallueHTOB Iep-
BBIX 6 MeC KU3HU U y 14.8 % paerelr crapiie rojaa
(p = 0.05). Yame perucTtpupoBasiach HEUTpOIIe-
HuA — 18.4 u 11.5 %, penko aumdonenus — 6.1 u

rare — in 6.1% and 18%, respectively (p = 0.05).
Besides, there is a description of a multisystem
inflammatory syndrome in the literature, the critical
form of which is accompanied by neutrophilic leuko-
cytosis with lymphopenia [11].

A complicated course was observed in 9 children
diagnosed with pericarditis with effusion who had
coronavirus infection. Many authors also paid atten-
tion to the association between COVID-19 and peri-
carditis [12], in particular Martakova et al. who
observed 6 children who had COVID-19 complicated
by pericarditis with effusion. The development of
symptoms of pericarditis with effusion in our study
and in other authors 2—4 weeks after SARS-CoV-2
infection indicates that pericarditis with effusion may
be a complication of post-COVID syndrome. Also, in
one of the studies in which researchers explored this
issue in the adult population, they have pointed that
to date, colleagues from all over the world have gained
experience in managing COVID-related myocarditis
and thrombotic disorders, as well as long-term per-
sistent pericarditis, indicating inflammation contin-
ues for several months after virus elimination [13].

CONCLUSION

The most common source of SARS-CoV-2 infec-
tion in children was intrafamilial contact. Older chil-
dren tolerated the infection more easily. The most
common manifestations were fever, nonproductive
cough, and signs of intoxication (myalgia, nausea,
weakness). In complete blood count, neutropenia
with lymphomonocytosis were common findings.
A complicated course occurred in 9 children with
diagnosed pericarditis with effusion.
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18 % cooTBeTcTBEHHO (p = 0.05). Takke B suTepa-
Type BCTpeYaercsd OIHCAHUE MYJIBTHCUCTEMHOTO
BOCIIJINTEJIBHOTO CUHIPOMA, KpUuTtudeckas ¢opma
KOTOPOTO COIIPOBOXKJIA€TCS HEUTPOPUIIBHBIM JIEH-
KOIIUTO30M C iuMboneHuewn [11].

OcnoxHEHHOe TeYyeHHe OTMEeYaIoch y 9 ieTel ¢
JIUATHOCTUPOBAHHBIM HKCCY/ATUBHBIM IIepUKap-
JIUTOM, TepeboJIeBIINX KOPOHABUPYCHON HHGOEK-
nueti. Ha cBsa3p COVID-19 u 5KCCyZaTUBHOTO
IepuKap/uTa TakXKe oOpamagyu BHUMaHUE MHO-
rue Apyrue aBTOpHI, B yactHocTu H.A. MapTakoBa
U CcOaBT. [12], KoTopble HAbOMIOaIH 6 JeTel, mepe-
Hecmiux COVID-19, OCIO0KHEHHBIH 3KCCYJaTHUB-
HBIM [IEPUKAPAUTOM. Pa3BUTHE CHMIITOMOB 9KCCY-
JIATUBHOTO IEepUKAp/AUTA B HAIlleM HcCIleJOBaHUU
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1 B paboTax IpyTUX aBTOPOB Uepe3 2—4 HeJ| IOCIe
nHunuposanusa SARS-CoV-2 cBuieTeabCTBYeT O
TOM, YTO OKCCY[aTUBHBIA MEPUKAPIAUT MOIKET
SIBJIATBCA OCJOKHEHUEM IOCTKOBUIHOTO CHH-
npoma. Taxske B OTHOU U3 pabOT, B KOTOPOU HCCIIe-
oBaTeId 3aHUMAINCh HU3yUYeHHeM JaHHOTO
BOIIpOCA y B3POCJIOTO HaceJIeHUs, yKasblBaeTcs,
YTO K HACTOSIIEMY BPEMEHHU y KOJUIET CO BCETO
MHpa TMOSBUJICSA OIBIT BeleHUS KOBUIHOTO MHO-
KapZuTa U TPOMOOTHUECKUX HAPYIIEHUH, a TAKIKE
JUIUTEIBHO EPCUCTUPYIOLIETO TEPUKAPIUTA, CBU-
JIETEeJILCTBYIOIIETO O TOM, YTO BOCHAJIUTEIbHBIN
IIPOIECC TIPOJOJIKAETCA B TeYeHHE HECKOJIbKUX
MecsLeB IOocjae 3JIUMUHALINK BUPYCHOU WH(pEK-
muu [13].
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SAK/IIOUEHWE

Yamie Bcero HCTOYHUKOM 3apakeHus SARS-
CoV-2 gma pertedl Cay»KWI BHYTPUCEMEUHBIN KOH-
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Pa3zpaboTka MeTOAUKHN KOJINYECTBEHHOTO ONpeae/IeHUs
cyocrannuu ruApopuIbHOro antTuokcuzanTa TO-7 meTrogom
WHBEPCUOHHOU BOJIbTAMIIEPOMETPUU

B.T. MykyuznBu, E.A. UBanoBckas, A.B. Jlurocraes

@OI'BOY BO «Hosocubupckuil 2ocydapcmeeHHblil meduyuHckuil ynusepcumem» Munadpasa Poccuu, Hosocubupck,
Poccun

AHHOTAIIUA

BBengenue. I'mipobunbHble aHTHOKCH/IAHTHI JOCTATOYHO MPHUBJIEKATEIBHBI JIJIs UCIOJB30BAHUSI B OHOJIOTHH,
BETEPUHAPUHY U MeIUIINHE BCIIEICTBHE X BBICOKOHM GMOIOCTYITHOCTH U CKOPOCTU TPAHCIIOPTA, Y100CTBA BBEIEHUS U I03H-
pOBaHUA, BO3MOXKHOCTH IPHUMEHEHUS B MH(Y3HMOHHOH TEPAUU OCTPBIX COCTOSHHUH. TPaJiMIIMOHHO HCIIOJIH30BAHUE
(beHOIPHBIX AHTHOKCUIAHTOB HE IPEIOJIarayio HAINYKME Y HUX IHAPOGUIBHBIX CBOMCTB: HAIIPOTUB, JUIOPUIBHOCTH
651712 OOJIee IPeATIOUTUTEIbHA. B 5T0M €BA3M He yAUBUTETBHO, YTO YHCJIO U3BECTHBIX BOAOPACTBOPUMBIX GOpM (heHOIb-
HBIX AaHTUOKCH/IAHTOB BeChMa OTPaHUYEHO.

IT e 1 b . KosmuecTBeHHOE OIIpesiesieHNEe CYOCTAHIIMH BOJIOPACTBOPUMOTO aHTUOKCUAAHTA Td-7 MeTO/J0M MHBEPCHUOH-
HOH BOJIBTAMIIEDOMETPUH.

MaTtepuanb U MerTossb . OObEKT UCCIETOBAHUA — HOBAs (hapManeBTHYECKas CyOCTAHIINA BOZOPACTBOPHU-
Moro antTuokcuganta Td-7 (3-(4-rugpokcu-3,5-TUMeTHI0EH3UITHO) IIPOIIUOHAT Katus). VICIoIb30BaJICs METO/] HHBEP-
CHOHHOH BOJIbTaMIIEDOMETPHU.

PesynbTart bl . OnpesesreHbl OCHOBHbIE TApDAMETPbI METOAMKHU, B YACTHOCTH CKOPOCTh Pa3BEPTKH, MOTEHIINA U
BpeMs HakoIuteHus1 TD-7, KOTOpble OKa3bIBAIOT HANOOJIbIIIEe BIUSHIE Ha KOJTMUECTBEHHbIE XapAKTEPUCTUKN AaHAJIUTHYE-
CKOTO CHTHaJIa. YCTaHOBJIEHA 3aBUCHMOCTD KOJIMYECTBA BEIIECTBA OT KOHIIEHTPAIIUU U MUHUMAJIBHO ONIpeZiesisieMas KOH-
nenTpanys. [Togo6pans! onTHMaIbHBIE (DOHOBBIE JIEKTPOJIUTHI, HA KOTOPBIX HOSABJIETCA aHATUTHIECKUH CUTHAIL. B X0z1e
OIIEHKH JITHEHHOCTU YCTAHOBJIEHO 3HaUeHUe KO3 PUITHEHTA JIMHEHHOCTH Pa3paboTaHHON METOUKHU — 0.997.
3axiunwodueHue. Ilogobpanusle napamerpsl (GOHOBBIH 3JIEKTPOJIUT, PAOOUYUI BJIEKTPOA U 3JIEKTPOJ, CPABHEHUH,
MOTEHIIUAJ ¥ BPeMsI HAKOIIEHUsI, HAYaJI0 U CKOPOCTh Pa3BEPTKH, BPEMs MEPEMENTNBAHMS) JAI0T BO3MOXKHOCTh KOJIUYe-
CTBEHHOTO OTIpeieJIeHUs] CyOCTAHIIMH BOIOPACTBOPUMOTO aHTHOKCcH/jaHTa Td-7.

Kaouesvle caoea: aktuBHasA dapMaleBTHUYecKas CyOCTaHIV BOJOPACTBOPUMOTO aHTHOKcHUAaHTa T®-7, NTHBEPCHUOH-
Has BOJIBTAMIIEPOMETPUS, CIIEKTOPOGOTOMETPHS.

Oo6pasen murupoBaHusna: Mykyaasu B.T., IBanoBckas E.A., Jluroctaes A.B. PazpaboTka METOIUKH KOJTHUE-
CTBEHHOTO OIIpe/ieJIeHUsI CyOCTaHIIUU TUAPOGUIBHOTO AaHTHOKCUAAHTA TO-7 MEeTO0M HHBEPCHOHHON BOJIBTAMIIEPO-
merpuu // Journal of Siberian Medical Sciences. 2024;8(2):80-89. DOI: 10.31549/2542-1174-2024-8-2-80-89

Development of a method for quantitative determination of the
hydrophilic antioxidant TF-7 substance by stripping voltammetry

W.T. Mukundwi, E.A. Ivanovskaya, A.V. Ligostaev
Novosibirsk State Medical University, Novosibirsk, Russia
ABSTRACT

Introduction. Hydrophilicantioxidants are quite attractive for use in biology, veterinary practice and medicine
because of their high bioavailability and transport rates, convenience of administration and dosing, suitable for use in infu-
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sion therapy in acute conditions. Traditional use of phenolic antioxidants did not presuppose their hydrophilic properties;
rather, lipophilicity was preferred. In this regard, it is not surprising that the number of known water-soluble forms of
phenolic antioxidants is very limited.

A i m . Quantitative determination of the water-soluble antioxidant TF-7 substance by stripping voltammetry.
Materials and methods. Anobject of the study was a new pharmaceutical substance of the water-sol-
uble antioxidant TF-7 (3-(4-hydroxy-3,5-dimethylbenzylthio) potassium propionate). For quantitative determination,
stripping voltammetry was used.

R e sults. The main parameters of the method, in particular sweep rate, time and potential of accumulation, which
have the greatest influence on the quantitative characteristics of the analytical signal, were determined. The dependence of
amount of the substance on concentration and the minimum detectable concentration are established. Optimal back-
ground electrolytes were selected, on which the analytical signal appears. Assessment of linearity showed the coefficient of
linearity for the method developed was 0.997.

Conclusion. Theselected parameters (background electrolyte, working electrode and reference electrode, accu-
mulation potential and time, start and rate of sweep, mixing time) make it possible to quantify the water-soluble antioxi-
dant TF-7 substance.

Keywords: active pharmaceutical substance of the water-soluble antioxidant TF-7, stripping voltammetry, spectoropho-
tometry.

Citation example: Mukundwi W.T., Ivanovskaya E.A., Ligostaev A.V. Development of a method for quantitative
determination of the hydrophilic antioxidant TF-7 substance by stripping voltammetry. Journal of Siberian Medical

Sciences. 2024;8(2):80-89. DOI: 10.31549/2542-1174-2024-8-2-80-89

BBEJAEHUE

AKTHBHOE TIpUMEHEHHWE AaHTHOKCUIAHTOB B
MEJUIIUHCKON IPAaKTUKE 3HAYUTEJIBHO YCUJIUJIO
HWHTepeC WCCJIeIoBaTe el K MU3yUYeHUI0 Pa3THYHbIX
TUIIOB aHTHOKCH/IAHTOB, KOTOPBIE JIEJISTCS Ha JIUIIO-
¢dunpable U ruapoduibHbIEe [1, 2]. BosbmurHCTBO
WCCJIEIOBAHUU TIOCBSAIIEHO JMMOQMUIBHBIM BeIle-
CTBaM, OJIHAKO THAPOQUIbHbIE BEIECTBA TaKKe
MIPE/ICTAIAIOT GOJIBIION WHTEpec. I'mapoduiabHbIe
AHTHOKCHJIAHTHI JIOCTATOYHO MTPUBJIEKATETBHBI JIJIS
WCI0JIb30BaHUs B OMOJIOTUU, BETEDUHAPUU U MEJIU-
I[MHE BCJIEJICTBHE HMX BBICOKOW OHMOOCTYITHOCTH U
CKOPOCTH TPAHCIIOPTA, YA0OCTBA BBE/IEHUS U JI03U-
pOBaHUsA, BOBMOKHOCTH IPUMEHEHU B HHDY3UOH-
HOH Teparuu OCTPHIX COCTOSTHUH [2].

TpafuIIMOHHO  WCHIOJB30BaHUE  (PEHOJIBHBIX
AHTHOKCH/IAHTOB HE MPEIIOJIarajio HAINYNE Y HUX
ruApOoGWIBHBIX CBOMCTB: HAIPOTHB, JIUIOQMUIb-
HOCTH ObLIa 60JIee Mpe/IOYTUTEIbHA. B 3TOM cBA3H
HEYANBUTEJIHHO, YTO YUCJIO U3BECTHHIX BOJIOPACTBO-
puUMBIX (popM (PEeHOTBHBIX aHTHOKCUJAHTOB BEChMa
orpaHuueHo [3]. B psmy abuoreHHBIX MHTHOUTOPOB
CBOOOHOPAIMKATIFHOTO OKUCJIEHUS OTHIUM U3 Hau-
60s1ee 3(PHEKTUBHBIX ABJIAIOTCA ATKUINPOBAHHBIE
(eHosIBI, COmepKaIIie B 3aMeCTUTENAX (QYHKIIHO-
HaJIbHbIE TPYIIbI ¢ OMBaJIEHTHOU cepodl. Bricokast
3(pHEKTUBHOCTh TAKUX THO- U AIKUI(PEHOJIOB 00y-
CJIOBJIEHA CUHEPTUYECKUM COUETAHHEM aHTUPAIU-
KaJIbHON aKTUBHOCTU UX I'MJIPOKCHAPUIIBbHBIX (dpar-
MEHTOB C IPOTUBONEPOKCUHON aKTUBHOCTBIO CEPO-

INTRODUCTION

The active use of antioxidants in medicine has
greatly increased the interest of researchers in study-
ing different types of antioxidants, which are divided
into lipophilic and hydrophilic [1, 2]. Most studies
are devoted to lipophilic substances, but hydrophilic
substances are also of great interest. Hydrophilic
antioxidants are very attractive for use in biology,
veterinary practice and medicine due to their high
bioavailability and transport rate, convenience of
administration and dosing, and possibility of use in
infusion therapy in acute conditions [2].

Traditionally, the use of phenolic antioxidants did
not involve their hydrophilic properties; rather lipo-
philicity was preferred. In this regard, it is not surpris-
ing that the number of known water-soluble forms of
phenolic antioxidants is very limited [3]. Among abio-
genic inhibitors of free radical-mediated oxidation,
one of the most effective are alkylated phenols con-
taining functional groups with bivalent sulfur in sub-
stituents. The high efficiency of such thio- and alkyl-
phenols is due to the synergistic combination of the
antiradical activity of their hydroxyaryl fragments
with the antiperoxidative activity of sulfur-containing
groups [4]. Such antioxidants are developed accord-
ing to a single principle and consist of an alkylphenol
scaffold and a polar fragment that gives the compound
the ability to dissolve in aqueous media [5].

The TF-7 (3-(4-hydroxy-3,5-dimethylbenzyl-
thio) potassium propionate) substance, developed

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

81



Myxynodseu B.T. u dp. / Journal of Siberian Medical Sciences T. 8, N° 2 (2024)

coJiepskarux rpyii [4]. Takue aHTHOKCHUTAHTHI pa3-
pabaThIBAOTCSA 10 IMHOMY IPHUHITUAIY U COCTOSIT U3
ATKWI(hEHOIHHOTO OCTOBA U TOJIIPHOTO hparMeHTa,
JTAOIIETO COEUHEHUIO CIIOCOOHOCT PACTBOPSITHCS B
BOZHBIX cpefax [5].

Cy6cranius T®-7 (3-(4-ruapokcu-3,5-1UMeTHII-
OEH3WITHO) IPOIMMMOHAT KAJIHsA), padpaboTaHHAas Ha
kadeape xumuu HoBOCHOUPCKOTO TroCy/lapCTBEH-
HOTO TI€JJaTOTHYECKOTO0 YHHUBEPCUTETA COBMECTHO C
HUM xumuu aHtHOKcHzaHTOB (HoBocubupck),
ABJIAETCH TIEPCIEKTUBHBIM T'HMAPODUILHBIM JIeii-
CTBYIOIIIUM BEIIECTBOM C aHTUOKCHJIAHTHOU aKTHB-
HOCThIO [2]. /It moaTBepskieHus 3P PEKTUBHOCTH U
GesomacHocTd CyOCTaHIUKU HEoOXOAUMO paspabo-
TaTh TapaMeTPhl CTAHAAPTU3AIUN U METOTUKH KOH-
TPOJIsI KauyecTBa, KOTOPBIE IIO3BOJIAT 00ECIIeYnuTh
HEOOXOMMMBI YPOBEHb KauecTBa IMPHU IIPOU3BOJI-
CTBe JIAHHOH CyOCTaHIIMU U JIEKAPCTBEHHBIX Iperna-
paroB c Hell. B uTeparype He MpPeICTABIEHO METO-
JINK Ka4eCTBEHHOTO U KOJUYECTBEHHOTO OIIpezesie-
HUA 711 HOBOU cyOctaHIuu Td-7.

JIJ151 TPOCTOTO ¥ BOCITPOM3BOIUMOIO aHAIM3A U3
DJIEKTPOXUMHUYECKUX METO/IOB /JISI OPTaHHUYECKUX
COEIMHEHUH IITUPOKO IPUMEHSIETCS METOJ, UHBEP-
CHOHHOM BosibTamriepomerpuu. CyTb MeTO/1a 3aKJII0-
YaeTcsi B IIpeBAPUTEILHOM HAKOILJIEHUH aHATU3H-
PyeMOTO BeIecTBa IyTEM 3JIEKTPOJIM3a Ha DJIeK-
TPOJie C TMOCJIEAYIONUM €ro pPacTBOPEHUEM IIPHU
JIMHEWHO CHIKAIOIIeMcs noTenmuate [6, 7].

ITEJIb UCCJIEJIOBAHUSA

PazpaboTka METOMKH KOJUYECTBEHHOTO OIlpe-
JleJieHnsi CyOCTaHIIMH BOZOPACTBOPUMOTO aHTHOK-
cuyianta T®-7 MeTo0M UHBEPCUOHHOU BOJIBTaMIIE-
poMeTpum.

MATEPUAJIBI 1 METO/bI

OO6BeKT ucce0BaHuUs: CyOCTAHIIHU BOJOPACTBO-
pumoro antuokcuganta Td-7 (3-(4-ruapokcu-3,5-
MUMeTHIOEH3UITHO) IPOITUOHAT KaJIusl), CHHTE3H-
poBaHHAasA U Ipou3BeJleHHasA Ha Kadepe XUMUHU
HoBocuOGHUpPCKOro TOCYIapCTBEHHOTO IIe/laroruye-
CKOro yHuBepcurera coBMecTHo ¢ HUU xumunu
anTuokcuanToB (HoBocubupck). 3yueHue siek-
TPOXUMUYECKUX CBOMCTB CyOCTaHIIUM ITPOBOAMIN
Ha noJiyaBToMaTtndeckoMm ananusarope TA-4 (000
«HIIIT «TompanaauT», r. TOMCK) ¢ TPOrpaMMHBIM
obecrieuenneM VALabTx. AHajn3 OCYIIECTBIISIIN
IyTEM PETUCTPAINU TOJAPU3ANHNOHHBIX KPUBBIX C
IIpe/IBapUTEIBHBIM 3JIEKTPOXUMHUYECKUM HaKOILIe-
HueM TO-7 Ha MOBEPXHOCTH 3JIEKTPOJIA B CTAaHAAPT-
HBIX YCJIOBUSX, B IBYX2JIEKTPOIHOU suelike. B kaue-
CcTBe PabovuX 3JIEKTPOIOB UCIIOJIb30BAIM PTYTHO-
IUIEHOUHbBIE (aMaJsibraMHBbIE), CTEKJIOYTJIEPOTHBIE K

at the Department of Chemistry of Novosibirsk
State Pedagogical University in cooperation with
the Research Institute of Antioxidant Chemistry
(Novosibirsk), is a promising hydrophilic active
substance with antioxidant activity [2]. To confirm
the efficacy and safety of the substance, it is neces-
sary to develop standardization parameters and
quality control methods that will ensure the appro-
priate level of quality in the production of this sub-
stance and medicinal products with it. The litera-
ture does not provide methods of qualitative
and quantitative determination for the new sub-
stance TF-7.

For organic compounds, among electrochemical
methods, the technique of stripping voltammetry is
widely used for simple and reproducible analysis.
The essence of the method is the preliminary accu-
mulation of the analyte during electrolysis on the
electrode with its subsequent dissolution at linearly
decreasing potential [6, 7].

AIM OF THE RESEARCH

Development of a method for quantitative deter-
mination of the water-soluble antioxidant TF-7 sub-
stance by stripping voltammetry.

MATERIALS AND METHODS

An object of the study was a substance of the
water-soluble antioxidant TF-7 (3-(4-hydroxy-3,5-
dimethylbenzylthio) potassium propionate), syn-
thesized and produced at the Department of Chem-
istry of Novosibirsk State Pedagogical University in
cooperation with the Research Institute of Antioxi-
dant Chemistry (Novosibirsk). The study of electro-
chemical properties of the substance was carried
out using a TA-4 semi-automatic analyzer (Toman-
alyt LLC, Tomsk) with VALabTx software. The anal-
ysis was carried out by recording polarization curves
with preliminary electrochemical accumulation of
TF-7 on the electrode surface under standard con-
ditions, in a two-electrode cell. Mercury film (amal-
gam), glass-carbon and carbon electrodes were
used as working electrodes, and silver chloride elec-
trodes were used as reference electrodes. All
reagents used were qualified as “chemically pure” or
“pure for analysis”. A SF-56 spectrophotometer
(OKB Spectr LLC, St. Petersburg) was used to eval-
uate the spectra of TF-7.

RESULTS

To obtain the analytical signal of the water-solu-
ble antioxidant TF-7 and to develop a method for
quantitative determination of pharmaceutical sub-
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YIJIEDOAHBIE JJIEKTPOABI, B KadecTBe JJIEKTPOZA
cpaBHeHUs — xjopcepebpsiHble. Bee mpumeHsaeMble
PEaKTUBBl HMEJH KBUTU(PUKAINIO «XUMUUYECKU
YHUCThIE» WIH «9UCTBbIE AJIA aHaIu3a». A OLeHKu
criekTpoB T®-7 ucnonp3oBanu creKTpodOTOMETP
Cd-56 (OO0 «OKB Cuekrp», Caukr-Iletepbypr).

PE3YJ/IBTATDI

J17151 TOJTy9eHUs aHATUTUIECKOTO CUTHAJIA BOJIO-
pactBopuMoro antuokcusianta Td-7 u pazpaboTku
METOINKH KOJIMUECTBEHHOTO OIpeZieIeHUsI JIeKap-
CTBEHHOTO BEI[eCTBA METOJOM WHBEPCHOHHOM
BOJIbTAaMIIEPOMETPUH HEOOXOAMMO OTIPEJIESIUTD Clle-
JIyIoIFe MapamMeTpbl: (POHOBBIH BJIEKTPOJIUT JIJIsI
JIBYX3JIEKTPOJTHOU STYEWKU, PabOUHMU 3JIEKTPOJ U
BJIEKTPO/I CPAaBHEHU, TIOTEHITHAJ U BpeMs HaKoILle-
HUS, HAYaJ0 U CKOPOCTh Pa3BEPTKU, BpeMs
repeMeIuBatus [6].

doHosvlll anekmpoaum. Bpuin  ompobOBaHbI
HECKOJIbKO (DOHOBBIX PACTBOPOB: TUIPOKCHU/I HATPUSI,
XJIOpHU/Ia KaJIusA, aneTaTHbId Oydep, docdaTHbIN
6ydep, aMmMuauHbI 6ydep, XJTIOPUL AMMOHUS, COJLA-
Hasl KUCJIOTA, XJIOPUJ IIUHKA, Xja0puy autus. [Ipen-
BApUTEJIPHO 3aperucTprupoBaHa yuHUA (oHa 6e3
371eKTpoTUTOB (puc. 1, A). 13 Bcex hoHOB Haubosiee
MIPUTOAHBIMU OKa3annch 0.1 M NaOH B cmecu ¢ 1 M1
rekcaHa u 20 MKJI 3% xiiopuaa nuHka. OHOBpe-
MEHHO C BbIOOPOM (POHOBOTO 3JIEKTPOJIUTA TaKKe
mofOUpaTu 3JIEKTPOABI, HA KOTOPBIX MOSBJISICS
AHUINTHYECKUU CUTHaJI. B KauecTBe 3JieKTpoza
CPaBHEHHS HCIIOJIH30BATU XJIOPCEPEOPSAHBIN BJIEK-
TPO/I, a B KaUecTBe PabOUINX 2JIEKTPOAOB — TpaduTo-
Bble, CTEKJIOYIJIEDOJHBIE U aMaJblaMHBIE 3JIEK-
TPOJIBL.

Ha rpacdutoBoM 371€KTpPO/iE TPU UCIIOIH30BAaHUU
TUAPOKCH/IA HATPUSA B KauecTBe (POHOBOTO JIEKTPO-
JIUTA JIJI TPYOBIX KOHIIEHTPAIUN MTOIyININ aHAIN-
THUYECKUH CUTHAJI CTaHAapTHOTO oOpasiia TD-7, Ho B
MaUTBIX KOHIIEHTPAIUAX UK OTCYTCTBOBAJ. AHAJIO-
TUYHO IIPOBOJWJIN SKCIIEPUMEHT ¢ IPUMeHeHHeM
CTEKJIOYTJIEPOJHBIX BJIEKTPO/IOB, B KaduecTBe (poHA
ucrosb3oBau 9 M1 0.1 M NaOH B cmecu ¢ 1 MJI Tek-
caHa ¥ ITOJIyY TN aHATTUTHIECKHH curHast (puc. 1, B).

ITpu nog6ope GpoHa U aMaTbTaMHBIX JIEKTPOIOB
(PTYyTHO-TIJIEHOUHBIE) HCIOJIB30BATU 3% XJIOPH]
IMHKA. B A4eliKy ¢ 10 MJI GUTUCTHJINPOBAaHHOM BO/IBI
100aBIISIII 20 MKJI 3% XJIOpUA ITUHKA U PETUCTPU-
poBasnu BosibTamMneporpammy (puc. 1, C).

Cxopocmb paseepmxu. bplia BpIOpaHa IOCTOSH-
HOTOKOBasI (hopMa pa3BepTKU MOTEHIIHAIA, KOTOpast
SIBJISIETCS HauboJIee pacpoCTpaHEHHOH B BOJIbTaM-
ImepoMeTpuueckoM aHaiuse. Hauano u KoHer pas-
BEPTKH BBIOMPAIOT TAKUM 00pa3oM, 4TOOBI 06J1aCTh
perucrpanuu o0s3aTeIbHO BKJIIOYAJIa CUTHAJ aHa-

stance by stripping voltammetry it is necessary to
determine the following parameters: background
electrolyte for a two-electrode cell, working elec-
trode and reference electrode, potential and accu-
mulation time, start and rate of sweep, mixing
time [6].

Background electrolyte. Several background
solutions were used: sodium hydroxide, potassium
chloride, acetate buffer, phosphate buffer, ammonia
buffer, ammonium chloride, hydrochloric acid, zinc
chloride, and lithium chloride. The background line
without electrolytes was pre-registered (Fig. 1, A). Of
all the backgrounds, 0.1 M NaOH mixed with 1 ml of
hexane and 20 pl of 3% zinc chloride were the most
suitable. Simultaneously with the selection of the
background electrolyte, the electrodes on which the
analytical signal appeared were also selected. A silver
chloride electrode was used as a reference electrode,
and graphite, glass-carbon and amalgam electrodes
were used as working electrodes.

On the graphite electrode, using sodium hydrox-
ide as a background electrolyte for gross concentra-
tions, the analytical signal of the standard sample of
TF-7 was obtained, but at low concentrations the
peak was absent. A similar experiment was con-
ducted using glass-carbon electrodes, 9 ml of 0.1 M
NaOH mixed with 1 ml of hexane was used as a back-
ground electrolyte and an analytical signal was
obtained (Fig. 1, B).

For selection of the background and amalgam
electrodes (mercury film electrodes), 3% zinc chlo-
ride was used. 20 pl of 3% zinc chloride was added to
a cell with 10 ml of bidistilled water and the voltam-
mogram was recorded (Fig. 1, C).

Sweep rate. The direct current potential was cho-
sen, which is the most common in the voltammetric
analysis. The starting potential and end of the sweep
are chosen in such a way that the area of registration
necessarily includes the signal of the substance, and
also the amalgam of the electrodes is preserved,
without transition into solution. Therefore, we chose
the start of the sweep —1.3 V and the end of the sweep
—0.01V (Table 1).

To assess the reproducibility of the results, a
reverse sweep was used. In the preliminary analysis,
the analytical signal was found at a value of the
potential of —0.5 V (£0.2 V). The study showed that a
sweep rate of 30 mV/s affected the reproducibility of
the signals, and at 60 mV/s and higher, the analytical
signal had a more blurred shape, which also influ-
enced the results of the concentrations obtained. The
optimal sweep rate was 50 mV/s.

Mixing time. For more complete dissolution of
the standard sample of TF-7 added to the elec-
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CKOPOCTH Pa3BEPTKU W = 50 MB/c); B — crekoyryiepo/iHbIN 371eKTPO/, DOHOBBIH BJIEKTPOJINT:
9 M1 NaOH + 1 mn rekcana (E_ = 0.5 B; ckopocTb passepTku w = 50 MB/c); C — amayibraMHbI# 271eKTpof,
¢donospiii anexrponut: ZnCl, (E = -1.3 B, w = 50 MB/c, norennuan nuka E = —0.5 B)

Fig. 1. Voltammograms: A - bidistilled water (accumulation current potential E = —1.3 V; sweep rate w = 50 mV/s);

B — glass-carbon electrode, background electrolyte: 9 ml NaOH + 1 ml hexane (E,_

C — amalgam electrode, background electrolyte: ZnCl, (E, = -1.3 V; w = 50 mV/s; peak potential E

JIMBUPYEMOTO BEIECTBA, a TaKXKe COXPaHsIaCh
aMayibTamMa 3JIEKTPOJIOB, Oe3 Iepexojia B PacTBOP.
IlosTOoMy BBHIOpas Hayajao pa3BepTKu —1.3 B u
KOHeEI[ pa3BepTKH —0.01 B (Tab. 1).

I OLlEHKH BOCIPOU3BOJUMOCTH PE3yJIbTATOB
HCIIOJIb30BAJIM  OOpATHBIA XOJ] pasBepTKU. IIpu
[peABapUTEILHOM aHan3e ObLI YCTaHOBJIEH aHa-
JIMTUYECKUN CUTHAJI TPU 3HAUEHUU IOTEeHIHasa
—0.5 B (£0.2 B). HccaemoBanue 1IoKasaao, 4To CKO-
pocTh pa3BepTKu 30 MB/c Busiia Ha BOCIIPOU3BO-

= 0.5 V; w =50 mV/s);
-0.5V)

um

peak =

trolysis cell and its accumulation on the elec-
trode, it is necessary to determine the optimal
mixing time. With an increase of mixing time up
to 120 s, the peak height elevated, with further
increase of mixing time, the signal, on the con-
trary, decreased. Thus, the optimal mixing time
was 120 s (Fig. 2).

Accumulation time. The dependence of accumu-
lation time on the obtained concentration was evalu-
ated (Fig. 3, Table 2).

Ta6.1mua 1. 3HayeHHUs BBICOThI MUKQ, OJIY4€eHHOI'0 INIPU U3BMEHEHHW U HavaJia pa3BepTKH
Table 1. Values of peak height obtained by changing the starting potential of the sweep

Hauasio pa3BepTku (nmoteHnuaJ, B)
Start of sweep (potential, V)

BbicoTa nuKa (Tok, MKA)
Peak height (current, pA)

-1.5

3.8
-1.4 4.1
-1.3 4.4
-1.2 2.8
-1.1 2.3
-1.0 1.9
84
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Fig. 2. Influence of mixing time of TF-7 on the height of the analytical signal

(e
JIUMOCTH CUTHAJIOB, a IIPU CKOPOCTH 60 MB/c 1 BbIiIe
AHUINTHYECKUU CHTHI UMesl 0Gojiee pPasMBITYIO
¢opmMy, UTO Takke OTpa)kajoch Ha pe3yJabTaTax
MOJIyYeHHBIX KOHI[eHTpauii. ONTUMaIbHON OKa3a-
JIach CKOPOCTh Pa3BePTKU 50 MB/c.

Bpema nepemewusanus. Jljiss 6osiee MOJIHOTO
pacTBopeHus 106aBIAEMOTO B TUYEHKY JJIs1 3JIEKTPO-
Jm3a craHzpaptHoro obpasmna Td-7 u ero Hakorme-
HUS Ha 3JIEKTPO/ie HeOOXOAMMO OIPEEIUTh ONTH-
MaJIbHOe BpeMs nepemelnuBaHusa. C yBeJMYeHHEM
BpeMeHHU IlepeMelIuBaHus JI0 120 ¢ pocjia BbICOTa
[IUKa, NPU JaJdbHeUIIeM YBeJIUYEHUN BpeMeHH
IepeMeIIuBaHus CUTHAJ, HA000POT, yMeHBIIIaICs,
[I03TOMY ONTUMAIHHBIM OBLIIO BPEMS IIepeMeInBa-
HUA 120 ¢ (puc. 2).

Bpems HaxonaeHus. OlleHUBaach 3aBUCUMOCTD
BpeMeHU HaKOIUIEHUA OT IOJIy4YeHHOU KOHIIeHTpa-
nuu (puc. 3, Tab. 2).

OnTuMajbHOE BpeMs HAKOIUIEHUS COCTaBUJIO
60 c: BOJIBTAMIIEPOTPAMMBI OBLITM XOPOIIIO BOCIIPO-
HU3BOAMMEI, 1 HanboJiee TOYHO OIpeesIsnach KOH-
[leHTpaIusl BBOJUMOTO BelecTBa. Ilpu BpemeHH
HAKOIUIEHUs CBBIIIE 120 C Pe3yJIbTaThl OBLIIN HEIO-
CTOBEPHBI. 3aBUCUMOCTD BeJINUNHBI CUTHAJIA OT Bpe-
MeHHU HAKOIUIEHWs Ha 3JIEKTPO/ie He MOXKET OBbITh
JIMHEHHOH BO BCeM JUalna3oHe, IOCKOJIbKY ITOBEpX-
HOCTB 3JIEKTPO/Ia OTPAHUYEHHO HACHIIIAeMa.

INomenyuan naxonaexus. Ioteniuan paboyero
BJIEKTPO/IA TOJKEH 00ecieunBaTh HanboJIee MOJTHOE
HaKOIUIEHVE aHTUOKCU/IAHTA Ha IIOBEPXHOCTH 3JIEK-
TPO/ia U MOJIyYeHNEe BOCIIPOU3BOAUMOTr0 aHATUTHYE-
CKOr'0 CHUT'HAaJIa TOKa pacTBopeHus. [lid ompezese-
HUS ONTUMAJIbHOTO IOTEHIINAIA HAKOIUIEHUS IIPO-
BOJWJIN aHAJN3 B JHAlla3oHe OT —1.5 10 —1.0 B

=-1.3V;w=50mV/s; E

peak ~ 0+ V)

The optimal accumulation time was 60 s: the
voltammograms were reproducible well enough, and
the concentration of the substance was most accu-
rately determined. At accumulation time more than
120 s the results were unreliable. The dependence of
the signal value on the accumulation time at the elec-
trode cannot be linear over the whole range because
the electrode surface has limited saturation capacity.

Accumulation potential. Potential of a working
electrode should provide the most complete accumu-
lation of antioxidant on the electrode surface and
obtaining a reproducible analytical signal of the dis-
solution current. To determine the optimal accumu-
lation potential, an analysis was performed in the
range from —1.5 to —1.0 V (Table 3). The optimal
value of the accumulation potential was —1.3 V.

At potential less than —1.3 V, the peak height
decreased sharply, and at potentials of —1.4 and
—1.5V, saturation at the electrodes occurred, but the
reproducibility of the signal was deteriorated greatly.

The spike and recovery method. In order to vali-
date the selected parameters for the method for the
determination of the antioxidant TF-7, the spike and
recovery assay (dependence on concentration) was
used. The electrodes and beakers were washed with
bidistilled water. The background electrolyte was
filled into each cell, and the voltammogram of the
background solution was recorded at the parameters
selected: sweep from —1.30 to —0.01 V; sweep rate
50 mV/s; mixing time 120 s; accumulation potential
—1.30 V; accumulation time 60 s. Then 5 ul of TF-7
(1x1077mg/1) was added and the sample curve was
recorded, then another 5 pl of TF-7 (1x1077mg/1) was
added and the addition curve was recorded calcu-
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(E

accum

=-1.3V;w=50mV/s; E

-0.5V)

peak =

Ta6Jmua 2. 3aBUCHUMOCTb BbICOTHI TUKA OT BpeMEeHH HaKOIlJIEeHUA

Table 2. Dependence of the peak height on accumulation time

Bpemsa HakomieHus, €
Accumulation time, s

BpicoTa aHA/IMTUYECKOT0 CUIHaJ1a, MKA
Analytical signal height, pA

30
60
120
180
300

9.0
9.8
7.5
7.8
3.5

(tabs. 3). OnTuMajybHOE 3HAdYeHHe IIOTEeHI[Hajia
HaKOIIEHUs cOCTaBUiIo —1.3 B.

IIpu noreHnuane MeHee —1.3 B BbIcOoTa ITMKa
pe3Ko yMeHbIIajgach, a MpU MOTEHIIUAIAX —1.4 U
—1.5 B mpoucxoausio HacklleHUE HA 3JIEKTPOAAX,
HO BOCIIPOU3BOJIMMOCTb CHUTHAJa CUJIBHO YXY/-
1asach.

Memo0 «8sedeHo — HatideHo». JIjisA OATBEPK/Ie-
HUSA BBIOPAHHBIX IIaPAMETPOB JJIA METOJUKU OTIpe-
JiesieHus1 aHTuokcuganTa Td-7 ucroab30Baiv METO/,

lated of the substance concentration. The assay was
carried out similarly with other amounts of additions
introduced (Table 4).

The results (Table 4) allowed validating the
method by the indicator of linearity (Fig. 4). Linear-
ity of the analytical method shows that within a given
range of the technique, a directly proportional rela-
tionship between the concentrations of the tested
substance in the solution and the result were
obtained. The coefficient of correlation (r) between

Ta6.1una 3. 3aBUCHMOCTb TOKA (BBICOTHI TMKA) OT NOTEHIMAIa HAKOMJIEHHUsI
Table 3. Dependence of current (peak height) on accumulation potential

I[loTeHuHas1 TOKa HaKoIJIeHUs, B
Accumulation potential, V

BbicoTa aHAJIMTUYECKOI'0 CUTHaJIa, MKA
Analytical signal height, pA

-1.5 12.6

-1.4 12.6

-1.3 12.6

-1.2 8.2

-1.1 2.2

-1.0 1.0
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Ta6siuna 4. Pe3ynbTaThl OLIeHKH 110 METOAY «BBEJIEHO — Hal/IeHO» NpHU 06aBJIeHUH HUccieyeMoro pactBopa T®-7

c KoHUleHTpauuel 1x107 mr/a

Table 4. Results of spike and recovery assessment when adding the solution of TF-7 at a concentration of 1x10-7 mg/1

BBegeHo (Mki) / Added (pl) Haiigeno (Mxi1) / Found (pl)
5 0.5 0.5

10 1.0 1.2

20 2.0 1.9

40 4.0 4.5

80 8.0 8.2

160 16.0 16.7

«BBEJIEHO — HAWJIEHO» (3aBHCHUMOCTH OT KOHIIEHTpAa-
I[UM). DJIEKTPOBI U CTAKAHUUKY IPOMBIBAIIN OU/IH-
CTWIJIUPOBAHHOU BOJION. B kaxyio Aueiiky Haiu-
BTl (POHOBBIN SJIEKTPOJIUT, PETUCTPHUPOBAIIHN BOJIb-
TaMIIepOrpaMMy YHCTOTO (OoHA NPU BBHIOPAHHBIX
mapaMeTrpax METOAWKHU: pasBepTka OT —1.30 [0
—0.01 B; crkopocts pazBepTiu 50 MB/c; Bpems mepe-
MeIINBAaHUA 120 ¢; HOTeHIINaJ HaKOoIIeHus —1.30 B;
BpeMsA HaKOIUIEHUsI 60 c¢. 3aTeM T0OABJISIN 5 MKJI
T®-7 (1x107Mr/s1) W PpETrUCTPUPOBAIU KPHUBYIO
mpobObl, 3areM Jo0baBiasiin eme 5 MKI TO-7
(1x1077Mr/JI) ¥ pErUCTPUPOBAIIA KPUBYIO I0OABKH C
pacyeToM KOHIIEHTPAIIUU BeIlecTBA. AHAJIOTUYHO
MIPOBOJIMJIA aHAJIU3 C IPYTUMH BBEIEHHBIMU 00'be-
MaMu 100aBokK (Ta0biI. 4).

[TosyuenHsle pe3ysbTaThl (CM. TabJI1. 4) IIO3BO-
JIUIU BIUUPOBATh METOAUKY IO II0Ka3aTesio
nuHeliHOCTH (pUC. 4). JIMHEHHOCTh aHAJIUTHUYE-
CKOM METOJIMKH IOKa3bIBAeT, YTO BHYTPU 3aJaH-
HOTO JMalla30Ha METOJAUKH CYIIECTBYeT IIPSAMO
MPOIMOPIIMOHAIIFHOE COOTHOIIIEHNWE MeXKIy KOH-
[EeHTPAlUsAMH FHCCJIELYEMOTO BEIECTBA B pac-

18 1
16 A
SIS 14 A
=R
=
TTE 12 A
S o
;“gn 10 1
==
s g 8 A
Qo
£ E
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2-
0 :

the measured concentration and the corresponding
concentrations of the analyte solution was 0.997,
which met the acceptance criterion established.

The minimum detectable concentration is one of
the important parameters allowing to normalize the
measurement error, also at the lower limit. At lower
concentrations the error usually starts to increase.
The minimum concentration of TF-7, at which the
method will be reliable, was 1x1079 mg/1.

Reproducibility. For any analytical methods
reproducibility of the results is important, which
confirms the quality and reliability of the developed
method. The results of reproducibility assessment
are presented in Table 5.

Relative standard deviation = 12.8 %, C . .a1p,=
= 1x10°mg/l, E = -13V, w = 50 mV/s,
E .= —0.5V.

TF-7 spectrum. For comparison, the spectra of
the water-soluble antioxidant TF-7 substance were
obtained on a SF-56 spectrophotometer using zinc
chloride as a background electrolyte. The peak was
recorded at a wavelength of 276 nm (Fig. 5).

y=1.0394x + 0.0433
R*=0.99915
r=10.997

90 120 150 180

O0bem nob6aBku, Mk / Addition volume, pl

Puc. 4. Beenenuniii 06beM 106aBku TP-7 B 3aBUCHMOCTH OT MTOJIYYEHHOH KOHIIEHTPAIUH
Fig. 4. Volume of TF-7 added depending on the concentration
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Ta6una 5. Bocnpou3BoANMOCTb aHAJIMUTHYECKOI'0 CUTHAJIA (TOKA) B 3aBUCUMOCTH OT KOJIMYEeCTBA U3MePeHU
Table 5. Reproducibility of the analytical signal (current) depending on the number of measurements

BbicoTa nuka (TOK), MKA

Cpe,ll]-[ﬂﬂ BbICOTA NUKAa, MKA OTHOCHUTE/JIbHO CTAHJAAPTHOE OTK/IOHEeHHue Sr

N Peak height (current), pA Average peak height, pA Relative standard deviation S,
1 2.10 1.89 12.8

2 2.20 1.89 12.8

3 1.90 1.89 12.8

4 2.00 1.89 12.8

5 1.80 1.89 12.8

6 1.80 1.89 12.8

7 1.90 1.89 12.8

8 1.40 1.89 12.8

3 15.10
TBOpPE U MOJIy4eHHOTro pesysbTata. KoaddumueHr CONCLUSION

KoppeJssauu (r) Mexay u3MepeHHOU KOHI[eHTpa-
OUed W COOTBETCTBYIOIIUMH KOHI[EHTPAIUAMHU
pacTBopa wuccieayeMol CcyOCTaHIIUM COCTaBHII
0.997, UTO COOTBETCTBYET YCTAHOBJIEHHOMY KPUTE-
PpHIO IPUEMJIEMOCTH.

MuHumanvHo onpedeasiemas KOHUeHMpauus —
OJIMH M3 BAJKHBIX MTAPaMeTPOB, IMO3BOJISIONAN HOP-
MHPOBATh MTOTPENTHOCTD U3MEPEHUH, B TOM UHCJIE K
Ha HIWKHEH rpauuie. [Ipy MeHbIINX KOHIIEHTpa-
[USX MOTPENTHOCTh OOBIYHO HAUMHAET BO3PACTATh.
bruta ompenesieHa MHUHUMAaJbHAs KOHIIEHTPAIIHSA
T®-7, mpu KOTOPOIi MeTOoArKa Oy/eT JOCTOBEpHA —
1x1079MT/ 1.

Kpueste:
1<D>

20

1.8

1.6 - }

k! JIn1iHa BOJHEL, HM

'V IaUTh KPHBYIO

The parameters selected (background electrolyte
for a two-electrode cell, working electrode and refer-
ence electrode, accumulation potential and time,
start and rate of sweep, mixing time) made it possi-
ble to quantify the water-soluble antioxidant TF-7
substance using the electrochemical method. The
parameters of the method are: stripping voltamme-
try, 60 s accumulation time on an amalgam electrode
at accumulation potential —1.30 V. The coefficient of
correlation of the method is 0.997.
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Puc. 5. Criektp 0.001% o6pasna T®-7 ¢ 0.004% XJI0pUA0M IUHKA
Fig. 5. The spectrum of 0.001% TF-7 sample with 0.004% zinc chloride
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Bocnpousgodumocmy. JIasi 000K aHATATHYE-
CKOM METOZIMKM Ba’KHA BOCIIPOM3BOIUMOCTD PEe3yJIb-
TaTOB, KOTOPAst MOATBEPIK/IAET KAYECTBO U JIOCTOBED-
HOCTb Pa3paboTaHHOH MEeTOIUKH. Pe3ysIbTaThl OIEHKH
BOCITPOM3BOIMMOCTH IIPEJICTABJIEHBI B TA0JL. 5.

OTHOCUTEIPHOE CTAaHJJAPTHOE OTKJIOHEHHE =
=128 %, C = 1x10°wmr/n1, E = -1.3 B,

cranpapra Td-7

w=50MB/c,E_ =-0.5B.

K

Cnexmp T®-7. JIna cpaBHeHUs ObUIN HOJIyYeHBI
CIEKTPHI CYOCTAaHIIMM BOJOPACTBOPUMOIO AHTHOK-
cuga"ta T®-7 na cnexrpodoromerpe CO-56 mnpu
HCIIOJIb30BAHUHU B KadecTBe (P)OHOBOI'O 3JIEKTPOJIUTA
xjopyusa UHKA. [IUK perucTpupoBasv Ipu JUIMHE
BOJIHBI 276 HM (pHC. 5).
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SAK/IIOYUEHWE

[TomobpaHHbIe MTapaMeTphl: POHOBBIH BJIEKTPOIUT
JUTA IBYXAJIEKTPOHON STYeHKH, pabounii AJIeKTPO/, U
3JIEKTPOJ], CPAaBHEHUsI, TIOTEHITUA W BPEMS HaKOILIe-
HUS, HAYaJI0 ¥ CKOPOCTh Pa3BEPTKU, BpEMs IepeMe-
IIUBAHUSA — JAI0T BO3MOKHOCTD IIPOBE/IEHUS KOJIHYe-
CTBEHHOT'O OIpeJieIeHUs CyOCTaHITUN BOJIOPACTBOPH-
MOT0 aHTHOKCHIaHTa T®-7 ¢ HOMOIIBIO SJIEKTPOXUMU-
yeckoro Metoza. [osrydaeHHbIe TapaMeTPbl METOIUKH:
METO/I, BOJIbTAMIIEPOMETPUH, BpeMsI HAKOIUIEHUs Ha
aMaJIbraMHOM 3JIEKTPO/ie 60 C IIPH MTOTEHIINAIe HAKO-
wienus —1.30 B. KoaddunuenT koppesnsanuu paspa-
0OOTaHHOM METOAMKH COCTABILI 0.997.

KoH@uIukT HHTEpPECOB. ABTOPHI 3aBJISIOT 00
OTCYTCTBUHU KOH(JIMKTA HHTEPECOB.
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IIyTH CHUKE€HHUA YaCTOThI OIeparui kecapeBa ceueHus
¢ npuMeHeHueM kiaccudukanuu Poocona
B YCJIOBHUAX aKylIepcKkoro cranuonapa III yposusa

O.. JIyzan!, JI.A. IIuenp!, C.M. Xauatpsan?, H.B. Ctapukos?, I'.A. ABauiok’, }0.B. Kozak!,
A.A. AxmynuHoBa', B.K. babuues!

®I'BOY BO «Hosocubupckuil 2ocydapcmeeHHblil MeduyuHckuil yHusepcumem» Munadpasa Poccuu, Hogocubupck, Poccus

2I'bY3 HCO «I'ocydapcmaennas Hogocubupckas obaacmuasn kauHuveckas 6oavHuya», Ob6aacmuoll nepuHamansHbwlil
uenmp, Hosocubupck, Poccus

AHHOTAIIUA

BBegeHUe. 3an0cIeSHNE JECATHIETUSA AKYIIIEPCTBO BO BCEM MUPE CTOJIKHYJIOCH C AKTYJIBHOHN ITPOOIeMOH — 3Ha-
YHUTEJIbHBIM POCTOM YacTOThI oniepariuii kecapepa ceuenus (KC). B Poccuu 015 3T0# oniepaiiuu B CTPYKTYpe pojiopaspe-
IeHu HeYKJIIOHHO yBenumuuBaeTcsa. Ha ceropnamuuil neHp cHupkeHue aosau KC cuuraercs ogHOM U3 NMPUOPUTETHBIX
3a71a4 MuHUCTEpCTBA 37[paBOOXpaHeHus P®, opraHn3aTopoB 3/IpaBOOXPaHEHHU POJIOBCIIOMOTaTeIbHBIX YUpeKieHni PO,
aKyIIEPOB-THHEKOJIOTOB PO/IOBBIX OT/EJIEHNN aKyIIePCKUX YUPeKIeHUH BceX YPOBHEH.

Il e 1 b. PeTpOCHEKTHBHBIH aHAIN3 UCTOPUI OEPEMEHHOCTH U POJIOB MAIMEHTOK POZOBOrO oT/eeHus O6JacTHOTO
nepuHaTanbHOrO IeHTpa I'BY3 HCO « 'ocynaperBennas HoBocubupckas obsactHas kauHndeckas 6osnpHuna» (THOKB)
32 HIOJIb 2022 T. C UCIIOJIb30BaHUEM 10-TPyNIIOBOH Ki1accudukanuu PobcoHa /I IOMCKA BO3MOKHBIX IIyTel CHUKEHUS
vacrots! onepanuii KC B yesoBusax cranuonapa I11 yposHs.

MaTtepuaans U METO]/ bl. PerpocieKTUBHBINA aHAMU3 387 UCTOPUN OGEPEMEHHOCTU W POJIOB MAI[UEHTOK
ponosoro otzenenus Obmactaoro nepuHaraabaoro reatpa THOKB B 2022 1. 110 10-rpynmnoBoi kiaccudukaiuu PobcoHa.
PesyunbTartsbl . OnpeaesaeHs! IPyIIbl ¢ HANOOIBIINM U HAUMEHBIITUM BJIMSHUEM Ha oburyio yacroty KC B cramnu-
onape 111 ypoBH#. B cTpykType nmokasanuii s onepanuu KC camoil MHOTOUHCIEHHON OKa3asach IPyIa 52, T.e. KaKaas
IATas oleparus — pofopaspelleHye IaueHTOK ¢ OAHUM pyOroM Ha MaTke. [Ipu cobitiofieHnu psAjia yCI0BUM, B COOTBET-
CTBHH C ZIeHCTBYIOIINMY KJINHUYECKUMH PeKOMEHIANMAMHU U MPo¢eCcCHOHATIBHOM IIOXOIe K BEeIeHUIO POJIOB ¢ PyOIIoM
Ha MaTke, obecrieunBaIineM 6e30macHoe poiopaspelleHre, BO3MOXKHO pacIIupeHre MOKa3aHui JyIsl POJIOB Yepe3 ecre-
CTBEHHBIE PO/IOBHIE ITyTH Y MAIIUEHTOK C HEKOTOPBIMU OTHOCHUTEJIBHBIMU ITPOTHUBOIIOKa3aHUAMH. CyIiecTBEHHOE BJIMSAHIE
Ha o6mryto yactoty KC oka3slBatoT rpymisl 2b u 4b — skeHIuHbI ¢ 1aHoBbIM KC, UTO CBSI3aHO ¢ M3MEHEHHEeM TaKTHKU
BeZieHNs OepeMeHHBIX BBICOKOH rpynibl pucka. CHkeHue KordecTa onepanuil KC B 3TUX IpyIiax BO3MOXKHO TOJIBKO
myTeM OoJiee TIATEIBHOTO 0TOOpa 6epeMeHHBIX Ha IPOrPaMMUIPOBAHHbIE POABI, IPUMEHEHUs METOL0B HH/IYKITNHU POJIOB
Y palOHAIBHOM MEeXXANCIUIINHADHOM BeIeHUH TaTOJIOTMYECKUX POJOB. 3HAUNMOH OKa3aiach IPyIIa 10 — Hal[UeHTKU
¢ Ipex7ieBpeMeHHbIMU posamMu. COrJlacHO COBPEMEHHBIM IIPOTOKOJIAM BEJIEHUS IIPEK/IEBPEMEHHBIX POJIOB JUISA DTOH
TPYIIIIBI He0OOXOIUMO TIPOBEZIEHHE KOHCHIMYMa /ISl yTOUHEHHUs CPOKA U METO/Ia PO/IOPA3PEIIeHHUs C YUETOM CPOKa recTa-
[IUH, aKyIIEPCKOU CUTYAI[UH, a TAKXKe JIEUCTBYIOIINX KINHUYECKUX IIPOTOKOJIOB.

3axknioueHue. OCHOBHbIE Pe3ePBbl CHUKEHUSI abZIOMUHAIBHOTO POAOPA3PELIeH s — 3TO IPYIIIIHI 53, 2b, 4b 1 10
o kiaccudukanuu Pobcona. Pacimupenue mokasaHui /i1 caMOIPOM3BOJIBHBIX POJIOB Y MMAIIEHTOK C OAHUM PyOLIOM Ha
MaTKe — OCHOBHOM pe3epB JIs CHIKEHH JI0JIU OIlePAaTUBHBIX pojiopaspelleHuil. IIpexxieBpeMeHHbIe POl B HACTOsAIIee
BpeMs He BCerjia MpeIosaraioT aboMUHAIbHOE pofopaspelienne. Kinaccubukanus mokazaHU /i Olepauu Keca-
peBa ceueHust PoOCOHa SBJISIETCA HAAEKHBIM HHCTPYMEHTOM JIJIsl aHAJIM3a YACTOThI U CTPYKTYPHI a06/JOMIHATBHBIX POZIO-
paspelieHuil u ope/ieJIeHNs] BO3MOXKHBIX ITyTeH ee CHIKEHUSI.

Kaouesnle caosa: xnaccudukanusa Pobcona, kecapeBo cedeHue, cranuonap 111 ypoBHs.

Oo6pasen muruposanusa: Jysan O./I., [Tusens JI.A., Xauarpsaa C.M., Crapukos H.B., Apauiok I'.A., Ko-
3ak [0.B., AxmynuHoBa A.A., BabuueB B.K. IIyTu CHIKEHHS YacTOTHI ONEPAIMI KecapeBa CEUeHHs ¢ IPUMEHEeHUeM
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Ways to reduce the frequency of cesarean sections using the
Robson’s ten group classification system in a tertiary obstetric
hospital

0.D. Luzan', L.A. Piven', S.M. Khachatryan?, N.V. Starikov', G.A. Avdiyuk’, Yu.V. Kozak’,
A.A. Akhmudinova!, V.K. Babichev*

‘Novosibirsk State Medical University, Novosibirsk, Russia

2State Novosibirsk Regional Clinical Hospital, Regional Perinatal Center, Novosibirsk, Russia

ABSTRACT

Introduction. Overthe past decades, obstetrics around the world has faced an urgent problem — a significant
increase in the prevalence of cesarean sections (CS). In Russia, the proportion of this surgical procedure in the structure of
childbirths is steadily increasing. Today, reducing the proportion of CS is considered one of the priorities of the Ministry of
Health of the Russian Federation, healthcare officials of obstetric facilities of the Russian Federation, obstetricians-gyne-
cologists of maternity departments at all levels.

A im . Aretrospective analysis of maternal records of patients in the Maternity Department of the Regional Perinatal
Center (State Novosibirsk Regional Clinical Hospital) for July 2022 using the Robson’s ten group classification system to
find possible ways to reduce the frequency of CS in a tertiary obstetric hospital.

Materials and methods. Theretrospective analysis of 387 maternal records of patients at the Mater-
nity Department of the Regional Perinatal Center (State Novosibirsk Regional Clinical Hospital) in 2022 using the Rob-
son’s ten group classification system.

Results. Thegroups with the maximal and minimal impact on the overall frequency of CS in the tertiary obstetric
hospital were identified. In the structure of indications for CS, the most numerous was the group 54, i.e. every fifth delivery
occurred in patients with at least one previous CS. Subject to a number of conditions, in accordance with current clinical
guidelines and a professional approach to the management of labor with one previous CS, ensuring safe delivery, it is pos-
sible to expand the indications for vaginal delivery in patients with some relative contraindications. Groups 2b and 4b —
women previously delivered by CS — have a significant impact on the overall frequency of CS, which is associated with
changes in the management tactics of high-risk pregnant women. Reducing the number of CS in these groups is possible
only through more careful selection of pregnant women for programmed labor, the use of labor induction methods and
rational interdisciplinary management of pathological labor. Group 10 (<37 weeks gestation patients) turned out to be
significant. According to current protocols for the management of preterm birth for this group, it is necessary to hold a case
conference to clarify the term and mode of delivery, taking into account the gestational age, obstetric state, as well as cur-
rent clinical protocols.

Conclusion. The main reserves for reducing abdominal delivery are groups 5a, 2b, 4b and 10 according to the
Robson’s ten group classification system. Expanding the indications for spontaneous labor in patients with previous CS is
the main reserve for reducing the proportion of CS. Preterm birth currently does not always involve abdominal delivery.
The Robson’s ten group classification system is a robust tool for analyzing the frequency and structure of abdominal deliv-
eries and identifying possible ways to reduce it.

Keywords: Robson’s ten group classification system, cesarean section, tertiary obstetric hospital.
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BBEJAEHUE

3a mocsieiHNe JIECATUIETUS aKyIIEPCTBO BO BCEM
MUPE CTOJIKHYJIOCH C aKTyaJIbHOU ITPOOIEMO — 3HA-
YUTEJIPHBIM POCTOM YacTOTHI OIlepaIuii KecapeBa
ceuenusi (KC). B Poccuu moss aTodl omepanuu B
CTPYKType POJIOopa3pelleHni HEYKJIOHHO YBEJIUYH-
Baetrcs. Ha cerogHAINHUN JieHb cHIKeHue joan KC

INTRODUCTION

Over the past decades, around the world, obstet-
rics has faced an urgent problem — a significant
increase in the frequency of cesarean sections (CS).
In Russia, the proportion of this surgical procedure
in the structure of childbirths is steadily increasing.
Today, reducing the rate of CS is considered one of
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CUYUTAETCsA OJTHOW W3 IMPUOPHUTETHHIX 337a4 MuHH-
cTepcTBa 37paBooxpaHeHus Poccuiickoii ®enepa-
nuu (M3 P®), opraHusaTopoB 3ApaBOOXpaHEHUs
POZOBCIIOMOTaTeIbHBIX yUpeskieHn PO, aky1epos-
THHEKOJIOTOB POJIOBBIX OT/IEJIEHUH BCeX aKyIep-
CKUX YUpeXJeHUH.

B P® B mocsiesHue rofbl HAOIOZAETCS CHUMKE-
HHe MaTEPUHCKOM U MEePUHATAJIbHOU CMEPTHOCTH
(MC u IIC), olHaKO OJITHOBPEMEHHO IPOCJIEKUBa-
eTcs yCTOMYHBas TEHJEHIUSA K POCTY YacTOTHI
a6IOMUHAIBHOTO POJIOPA3peIIeHus], KOTopas, IO
JIAHHBIM BEJIOMCTBEHHOH CTaTUCTHUKU, B 2021 T.
nmocturiaa 30.9 % [1]. B cBowo ouepenn, pocty
yactoThl oneparuii KC B coBpeMeHHOM aKymiep-
CTBE CIIOCOOCTBYET yBeJIMUeHHEe KOJIMYEeCTBa Oepe-
MEHHBIX € OIEPHPOBAHHOW MATKOW, €XXEroJHoe
MOBBIIIIEHNE CPEAHEr0 BO3PACTa IEPBOPOMASAIINX,
HINYWE Y HUX COIYTCTBYIOIIENH 3KCTPAareHUTAIh-
HOU MaTOJIOTHH, & TAK¥Ke yBeJIMYEHHE KOJHMYECTBa
WHAYIIUPOBAHHBIX OepeMeHHOCTEN, Osarogaps
Pa3BUTHUIO BCIOMOTATEJBHBIX PENPOIYKTUBHBIX
TEXHOJIOTHH.

KC, mpoBoinMoe 110 MeUIIMHCKAM TTOKA3aHUSIM,
saBysieTcs 3QPeKTUBHBIM MeTo/IoM cHIkeHus MC u
IIC [2]. OxHako B IIOC/IEIHHE NECATHIETHS OTMeYa-
eTcsi cTabuIbHBIN pocT YyacToThl KC Kak B 9KOHOMHU-
YeCKH Pa3BUTHIX, TAK U B PA3BUBAIOIIUXCSA CTPAHAX,
YTO BBI3BIBAET 03a00YEHHOCTH MHPOBOTO COOOIIe-
crBa. CTpeMJieHHe PEIIUTh BCe aKYIIEPCKUE IIPO-
6s1eMbl ¢ oMoIpio onepanuii KC okazanoch Heco-
crosATebHBIM. B cBs3u ¢ Tem, uto KC Hepenko npu-
BOJIUT K OT/IaJIEHHBIM I'PO3HBIM aKyIIEPCKUM OCJIOK-
HEHUSM IIPU MOCIEAYIOMUX OepPEMEHHOCTIX, TAKUM
KaK aHOMaJIWH IJIalleHTal[U ¥, BpaCTaHUE IIJIAIlEeHThI,
[aTOJIOTHYECKHE KPOBOIIOTEPH, Pa3PhIBBI MATKH H,
KaK CJIeJICTBUE, V/IaJIeHHe PEIIPOIyKTUBHOTO OpraHa
T10 >KM3HEHHBIM IIOKa3aHUsAM, TpeOyeTcs 00s3aTeh-
HOe cOo0JTI0/IeHUE JIEWCTBYIONUX KINHUUYECKUX PEKO-
menzauii M3 PO, B KOTOPBIX HMEIOTCA YETKUE
MOKa3aHWsA IS KCIIOJIb30BAHUS JAHHOTO MeTOo/a
poAopaspelnieHus.

Omnepanusa KC, xotopas uconab3yercs BpayaMu
aKyIepaMHU-THHEKOJIOTAMH UCKIIOUHUTEIBHO B paM-
KaX KJIMHUYECKUX PEKOMEHAIMH M IPOTOKOJIOB,
SIBJISIETCSI HAZEXKHBIM HWHCTPYMEHTOM, KOTOPBIU
I03BOJISIET YMEHBIIUTH BO3HUKHOBEHHE MaTEpPUH-
CKHUX U TIEPHUHATAJIbHBIX TOTEPH [3].

C 2019 r. M3 P® pexomeH10Bajo Kiaaccuduka-
nuo PobcoHa, cocTOANIyI M3 10 TpyHIl mokKasa-
HUU, JJ1 PyTHUHHOTO HCIOJIb30BAHUA B aKyIIep-
CKUX CTAllOHAPAaX C IeJIbI0 MPOBEIEHUS aHATIN3a
MMOKAa3aHWH B 9TUX IPyNIIaxX, CDABHEHUs OIEPaTHB-
HOU aKTUBHOCTH Pa3JINYHBIX POJOBCIIOMOTATEb-
HBIX yUYpeXJeHUH U IOHCKA BO3MOXKHBIX IIyTel

the priority tasks of the Ministry of Health of the
Russian Federation (MH RF), health officials of
obstetric facilities of the Russian Federation, obste-
tricians-gynecologists of maternity departments at
all levels.

In the Russian Federation, in recent years,
there has been a decrease in maternal and perina-
tal mortality (MM and PM), but at the same time,
there is a steady trend towards an increase in the
frequency of abdominal delivery, which, according
to statistics, reached 30.9% in 2021 [1]. In turn,
the increase in the frequency of CS in modern
obstetrics is facilitated by an increase in the num-
ber of pregnant women who have undergone uter-
ine surgery, an annual increase in the average age
of primiparous women, the presence of concomi-
tant extragenital pathology, as well as an increase
in the number of pregnancies conceived by assisted
reproductive techniques due to the development of
this technologies.

CS performed by medical reasons is an effective
method for reducing MM and PM [2]. However, in
recent decades there has been a steady increase in
the frequency of CS in both developed and develop-
ing countries, which is of concern to the interna-
tional community. The desire to solve all obstetric
problems with the help of CS turned out to be unten-
able. Due to the fact that CS often leads to long-term
serious obstetric complications during subsequent
pregnancies, such as abnormal placentation, mor-
bidly adherent placenta, abnormal blood loss, uter-
ine rupture and, as a consequence, hysterectomy for
medical reasons, mandatory compliance with the
current clinical recommendations of the Ministry of
Health of the Russian Federation is required, which
gives clear indications for the use of this mode of
delivery.

CS, which is used by obstetricians-gynecologists
only within the frame of clinical recommendations
and protocols, is a robust tool that can reduce the
occurrence of maternal and perinatal losses [3].

Since 2019, the Ministry of Health of the Russian
Federation has recommended the Robson’s ten
group classification system for routine use in obstet-
ric hospitals in order to analyze the indications in
these groups, compare the surgery rate of various
obstetric facilities and find possible ways to reduce
the frequency of CS. The division into groups in this
classification is based on five main parameters (ges-
tational age, parity, onset of labor (spontaneous or
induced), fetal presentation, number of fetuses) and
prevent the same patient from falling into different
groups. In obstetric facilities of the Novosibirsk
region, the Robson’s ten group classification system
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cHmkeHuA dactoTel KC. Pa3ziesrenne Ha rpynnsl B
JIAHHOW KJjaccH(UKAIMA OCHOBAaHO Ha IIATH
OCHOBHBIX mapamerpax (cpok OepeMeHHOCTH,
maputeT poaoB (KC B aHamHe3e), Hauajao POJIOB
(crioHTaHHOE WJIW WHYIUPOBAHHOE), IpPeJJIeKa-
HHeE 1074, KOJIMYECTBO IIJIOZIOB) U HE /IOIMyCKaeT
TOTIAIaHUsI OJHON M TOM JKe MarueHTKU B Pa3Hble
rpynmnbsl. B yupexxseHUsX pPOJOBCIHOMOKEHUS
HoBocubupckoii obsiactu wnaccudukaius Pob-
COHA HCIIOJIb3YETCs € 2019 T., YTO MTO3BOJISIET MPO-
BOJIUTHh OO'BEKTUBHBIN aHAJIN3 CTPYKTYPHI ITOKa3a-
Huii i oneparnuu KC B rpynie aboMUHATBHBIX
poopa3perieHui.

ITEJIb UCCJIEJIOBAHUSA

PeTpocnieKTUBHBIN aHAIN3 UCTOPUIT GepeMeHHO-
CTH U POJOB IMAIMEHTOK POJIOBOTO OTHEeIEHUS
Ob6myactHoro mepmHartaysbpHOro IeHTpa I'BY3 HCO
«TocymapcrBennass HoBocubupckass —obsacTHas
KJIMHUYeCKasi OOJIbHUIIA» 32 UIOJIb 2022 T. C UCIIOJIb-
30BaHUEM 10-TPYNIIOBOH Kiaccudukanuu Pobcona
(TabJ1. 1) 1 TOMCKA BO3MOXKHBIX ITyTel CHUKEHUS
vactorel onepanuii KC B ycinoBusx cramuoHapa
III ypoBH=.

MATEPUAJIBI 1 METO/bI

[TpoBenieH peTpPOCHEKTUBHBIN aHaMu3 387 HUCTO-
puil PONOB MAIMEHTOK OIEPAlIOHHO-POZOBOTO
otnenennss HoBocHOUPCKOTO 06JIACTHOTO IepUHA-
TAJIBHOTO IIEHTPA B 2021 T. IO 10-TPYIIIOBOM KJac-
cuduramnuu Pobcona (cm. Tabs. 1). VI3 387 manuen-
TOK pojiopaspelienue nyrem omnepanuu KC 6110 y
196 manueHToK (50.6 %) (rpymma 1), a poabl uepes
€CTECTBEHHbBIE POJIOBBIE IIyTU — Y 191 (49.4 %) nmamu-
enTku (rpymnna 2) (puc. 1).

Kax BuzHO M3 pucC. 1, 4aCTOTa METOAOB POJIO-
paspemennsa (KC m caMompou3BOJIBHBIE POJIBI)
IIPAaKTUYeCKH OJIMHAKOBAa. DTU JaHHBIE COOTBET-
CTBYIOT MUPOBBIM TpeHAaM. B 2021 r. 6bL1H OIy-
OJIMKOBAHBI pe3yabTaThl aHau3a yactotel KC B 27
rocyzapcrBax — uwieHax EBpomeiickoro Corosa,
KOTOpas BapbUpoBaja oT 16.1 10 56.9 %. B cTpa-
HaX, WCHOJB3YIOIUNX Kiaccupuramuio PobcoHa,
yacrora KC 6bl1a HUKe, yeM B CTpaHax, I7e 5Ta
k1accuduKanusa He UCIOJb3yeTcsa (25.8 mpoTus
32.9 %). Ha ocHOBaHMU IPOBEIEHHOTO HCCIIENO0-
BaHUA aBTOPBHI C/lesIall BBIBOAHI 00 3(ppeKTUBHO-
CTU PYTHHHOTO HCIIOJIb30BAHUS JIAHHOM KJIACCH-
ukamuu [4].

Cratuctuyeckuil aHAIU3 JJAHHBIX IIPOBOJUJICA C
nomo1nbio mporpammbl MS Excel 2010. [I1a cpaBHe-
HUS 9aCTOT MEXKAY IPYIIIaMU UCIIOJIb30BATIN KPUTE-
puii 2. Paznuuusa cuutanuch 3HAUUMBIMU IIPH 0.05
(p < 0.05).

has been used since 2019 which allows for an objec-
tive analysis of the structure of indications for CS in
the group of abdominal deliveries.

AIM OF THE RESEARCH

A retrospective analysis of maternal records of
patients in the Maternity Department of the Regional
Perinatal Center (State Novosibirsk Regional Clini-
cal Hospital) for July 2022 using the Robson’s ten
group classification system (Table 1) to find possible
ways to reduce requency of CS in a tertiary obstetric
hospital.

MATERIALS AND METHODS

The retrospective analysis of 387 maternal
records of patients in the Maternal Department of
the Novosibirsk Regional Perinatal Center in 2021
was carried using the Robson’s ten group classifica-
tion system (Table 1). Of the 387 patients, cesarean
delivery was in 196 patients (50.6%) (group 1), and
vaginal delivery in 191 (49.4%) patients (group 2)
(Fig. 1).

Fig. 1 indicates the frequency of delivery modes
(CS and spontaneous delivery) is almost the same.
These data correspond to global trends. In 2021, the
results of an analysis of the frequency of CS in 27
member states of the European Union were pub-
lished, which ranged from 16.1to 56.9%. In countries
using the Robson’s ten group classification system,
the frequency of CS was lower than in countries
where this classification is not used (25.8 vs. 32.9%).
Based on the study, the authors drew conclusions
about the effectiveness of the routine use of this clas-
sification [4].

Statistical analysis of the data was carried out
using MS Excel 2010. To compare frequencies
between groups, the y* test was used. Differences
were considered significant at 0.05 (p < 0.05).

RESULTS

The distribution of puerperal women according
to the Robson’s ten group classification system is
presented in Table 2.

As Fig. 2 indicates, the largest group among the
group of women with CS; 5a (19.9%) includes patients
with one previous CS.

Group 5a, without doubt, has the main reserves
for reducing the frequency of CS, subject to the basic
conditions for managing labor with a uterine scar.
An important condition is correct routing: the elec-
tive delivery must be carried out in a tertiary obstet-
ric hospital, which, in turn, have necessary infra-
structure and a sufficient number of experienced
staff determining the safety of vaginal delivery in

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

93



Jysan O.Z]. u dp. / Journal of Siberian Medical Sciences T. 8, N° 2 (2024)

Ta6suna 1. 10-rpynnoBas kiaccudukanus Po6cona [5]
Table 1. The Robson’s ten group classification system [5]

pEyEnd Onucanue / Description

Group

1 Pozbl nepBble, JOHOIIEHHAs OAHOIIOAHAA GepeMeHHOCTb, FOJIOBHOE Npe/iexaHte mioja. CloHTaHHas poJioBas
J1esITeIbHOCTh
Nulliparous women with a single cephalic pregnancy, 237 weeks gestation in spontaneous labor

2 Pozbl nepBble, JOHOIIEHHAs OAHOIIOAHAA GepeMeHHOCTb, FOJIOBHOE Ipe/iiexaHye mo/a. [l1aHoBasg MHAYKIUA
pozaoB uau naHoBoe KC
Nulliparous women with a single cephalic pregnancy, 237 weeks gestation who had labor induced or were
delivered by CS before labor

2a WUupykuus popos / Labor induced

2b KC no nauyana pozos / Pre-labor CS

3 PoJibl TOBTOpPHBIE, JOHOIIEHHAs OJJHOIJIOIHAsI 6EpeMeHHOCTh, 6e3 pybIia Ha MaTKe, TOJIOBHOE Ipe/iJieXKaHue
m1oz1a. CloHTaHHasi po/ioBasi 1esITeJIbHOCTD
Multiparous women without a previous CS, with a single cephalic pregnancy, 237 weeks gestation in spontaneous
labor

4 Pozibl TOBTOPHBIE, JOHOIIEHHAs OAHOIJIOAHAs 6epeMeHHOCTb 6e3 py6lia Ha MaTKe, TOJIOBHOE IpeJJIe)KaHHe
mioza. [lranoBas MHAYKLIUSA posoB uan miaHosoe KC
Multiparous women without a previous CS, with a single cephalic pregnancy, 237 weeks gestation who had labor
induced or were delivered by CS before labor

43 Wupyknus pogos / Labor induced

4b KC / Pre-labor CS

5 Pozibl TOBTOPHBIE, IOHOIIEHHAsA O HOILIOAHAs 6epeMeHHOCTb, ['0JIOBHOE Npe/ijiexkaHue 1013, py6el; Ha MaTke 1
u 6oJiee
All multiparous women with at least one previous CS, with a single cephalic pregnancy, 237 weeks gestation

5a OpuH py6er, / With one previous CS

5b /JlBa py6ua u 6osiee / With two or more previous CSs

6 Pozibl epBble, OJHOMIOHASI 6epEMEHHOCTD, TA30BOE NpeJJIeXXaHue 1J10a
All nulliparous women with a single breech pregnancy

7 Po/ibl TOBTOPHBIE, O/JHOIJIO{HAsA GEpEMEHHOCTD, TA30BOE NPe/JIeXKaHUe IJ10/13, B TOM YHCIle py6el; Ha MaTKe
All multiparous women with a single breech pregnancy including women with previous CS(s)

8 MHoromnsofHasi 6epeMeHHOCTb, B TOM YHCJIe py6el Ha MaTKe
All women with multiple pregnancies including women with previous CS(s)

9 OzHomI0iHAst GepeMeHHOCTbD, I0NepPeYHOoe UM KOCOe Npe/JIekaHue MJI0Ja, B TOM YUcJie pybel Ha MaTKe
All women with a single pregnancy with a transverse or oblique lie, including women with previous CS(s)

10 OfHomI0{Hast GepEMEHHOCTb, IPeXK/IeBPEMEHHbIE PO/Ibl, FOJIOBHOE NPe/JIeXXaHHUe 111013, B TOM YKC/Ie PyOel] Ha MaTKe

All women with a single cephalic pregnancy <37 weeks gestation, including women with previous CS(s)

M Kecapeso ceuenue / Cesarean section

[0 CamonpoussonsHbie poasl / Spontaneous labor

49.4 %

Puc. 1. CoOTHOLIEHNE METO/IOB POAOPA3PELIeH s
Fig. 1. Ratio of delivery modes
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Ta6una 2. PacripeiesieHre pofopa3pelleHHbIX XKeHIMH 110 rpynnaM Kjaaccupukanuu Pobcona, a6e. (%)
Table 2. Distribution of puerperal women by the Robson’s classification groups, abs. (%)

I'pynna Onepanus KecapeBa ce4eHUsI Pojpbl yepe3 ecTeCTBEHHbIE IYTH

Group Cesarean section Vaginal delivery p

1 6 (3.06) 50 (23.04) <0.001
2a 1(0.51) 6 (3.14) >0.05
2b 34 (17.35) - -

3 8 (4.08) 109 (56) <0.001
4a - 15 (7.8) -

4b 35(17.86) - -

5a 39 (19.90) 8 (4.19) <0.001
5b 24 (12.24) - -

6 5(2.55) - -

7 6 (3.06) - -

8 8 (4.08) 1(0.52) 0.024
9 2 (1.02) - -

10 28 (14.29) 10 (5.24) 0.007
PE3YJIBTATBI patients with one previous CS. The main factor for

Pacmpenesienrie poziopaspereHHbIX KEHIUH 110
rpymnmnam kiaccudukauu PobcoHa mpeacTaBieHo B
TabJ1. 2.

Kak BuaHO M3 puc. 2, camas MHOTOUYHCIIEHHAS
rpymma cpeau rpymmsl xkeHmmuH ¢ KC — 5a (19.9 %)
BKJIIOYAET MMAITUEHTOK C OAHUM PyOIIOM Ha MaTKe.

I'pynma 5a, HECOMHEHHO, WMEET OCHOBHBIE
pe3epBbl I CHHYKEHUS YaCTOThI OIEPaTHUBHBIX
poropaspelnieHuii mpu  CcOOJIIOIEHHN OCHOBHBIX
VCJIOBUU BeZIEHUs POJIOB C PyOIIOM Ha MaTke. Baxk-
HOE yCJIOBHE — 3TO IPaBUJIbHAS MapIIPyTH3AIUS:
IUIAHOBOE POZlopa3pellieHrne HeOOXOAUMO IIPOBO-

%  60.00 - 56.02

50.00 -
40.00 -

30.00 -
23.04

20.00 - 17.33

10.00 -

3.14 4.08

0.51

3.06
0.00 1 N

17.86

the successful delivery in patients of this category is
adequate pre-induction or induction of labor, which
can only be carried out after a full assessment of the
obstetric state, in the absence of absolute contraindi-
cations to childbirth on the part of both mother and
fetus, signs of cesarean scar failure, with an assess-
ment of risk factors and presence of psychologically
positive patient’s attitude towards spontaneous
labor. A decision on the possibility of induction of
labor in patients with one previous CS is made by a
case conference of doctors. During childbirth, addi-
tional ultrasound examinations are necessary to

19.90

12.24 14.29

5.24

4.08
.0.52 1.02

|
1 2a 2b 3

7.85
4.19 I 2.55 3.06
[ | [ |
4a  4b Sa 5b 6

7 8 9 10

[pynms! ¥ oArpysl Knaccudukanum Podcona
Groups and subgroups of the Robson’s ten group classification system

M Kecapeso ceuenne / Cesarean section

[0 CamonpousBosbHbie pojbl / Spontaneous labor

Puc. 2. PactpeiesieHre pofiopa3pelieHHbIX JKeHIIHH 110 Kiaccudukanuu Pobcona
Fig. 2. Distribution of puerperal women according to the Robson’s ten group classification system
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JIUTh B aKyliepckux cranuonapax 111 yposus, xoro-
pble, B CBOIO OUepeb, UMEIOT HEOOX0IUMYIO HHGpa-
CTPYKTYPY U JOCTAaTOYHOE KOJUYECTBO OIIBITHOTO
[IEPCOHAJIA, YTO OIpesiesiAeT Oe30IacHOCTh KOHCep-
BaTUBHOTO POZIOPa3peIleHus y HallHeHTOK C pyOI[oM
Ha Martke. OmnpenessaomuM (HaKTOPOM YCIIENTHOTO
TeYeHUs POJOBOTO aKTa Y MAIMEHTOK TAaHHOH KaTe-
rOpuu SfBJISIETCS aJieKBaTHAs IPEUHAYKIIUSA IR
WHJIYKIAS POJIOBOH JI€ATEIBHOCTH, KOTOPAsi MOKET
MIPOBOJIUTHCS TOJIBKO IIOCJIE TIOJIHOM OIEHKH aKy-
MEPCKOU CUTYAITUH, TPU OTCYTCTBHUU aOCOJIFOTHBIX
MIPOTUBOIIOKA3aHUU K POAaM CO CTOPOHBI MaTepu U
IUIO/Ia, TIPHU3HAKOB HEIOJHOIIEHHOCTH pyOma, ¢
OIIeHKOH (haKTOPOB PHUCKA U 00A3aTETHLHBIM HAJIH-
YheM TICUXOJIOTUYECKU IOJIOKUTEIHHOTO HACTPOS
ManueHTKU Ha CaMOIIPOU3BOJIbHBIE POJIBI. Perrenne
0 BO3MOXKHOCTU IIPOBEZIEHUS WHAYKIIUU POJIOB Y
MaIueHToK ¢ pyOIoM Ha MaTKe MPUHUMAETCS KOH-
CHUJIMYMOM Bpaued. B posax Heo6Xo1uMbl IpOBeze-
HUe JIONIOJIHUTEJIHHBIX YIBTPAa3BYKOBBIX HCCIIEZOBA-
HUH IS OIIEHKU COCTOSIHUSI HIKHEr0 MaTOYHOTO
CETMEHTa, OTIeHKA KJIMHUYECKUX ITPOSIBJIEHUH Heco-
CTOATEJIBHOCTH pyOIla Ha MAaTKe, CBOEBPEMEHHOE
BBISIBJIEHNE MPU3HAKOB KJIWHUYECKOTO HECOOTBET-
CTBUs Ta3a C MMOMOIIBIO JOTIOJTHUTEILHBIX METOIOB
uccnenoBanus. IIpu mpodeccrnoHaTbHOM MYyJIBTH-
MUCIUIUIMHADHOM TIOJXO/Ie K BEJIEHUIO POJIOB Y
ManueHToK ¢ pyOoIoM Ha MaTke, 00ecleurnBaIoIIeM
6e30macHoOe poiopaspelleHre, BO3MOXKHO pacIIrpe-
HUe TIOKa3aHWH JIA POJIOB Uepe3 eCTeCTBEHHBIE
POZIOBBIE IYTH y MAIIUEHTOK C HEKOTOPBHIMH OTHOCH-
TeJIbHBIMU IPOTUBONOKA3aHUSAMH, TaKUMH Kak
HaJINYKe Ta30BOTO MpeJIeKaHUus IUIOAA, MHOTO-
IUTOTHOU OepeMeHHOCTH, IPHU IIPeXK/IeBPEeMEeHHBIX
poaax, mpexamiecTBytomei onepamnueir KC meHee 2
JIeT Ha3aj.

OCHOBHOe BJIMSAHHE Ha OOIIYI0 YacTOTy OIepa-
nuii KC okassiBatoT rpymimbl 2b u 4b (17.35 1 17.86 %
COOTBETCTBEHHO) — IJIAHOBBIE OIl€PATHBHBIE POJIO-
paspelneHuss y ImepBO- WIH MOBTOPHOPOAAIIUX C
JIOHOIIIEHHOW OJHOIUIONIHOW OepeMeHHOCTBhIO B
TOJIOBHOM IIpeZijIeskaHnu I10/1a 6e3 pyoIia Ha MaTke
npu masoBoM KC. bimskue 3HaueHu:a 1o omepa-
UM Y [IEPBO- U IIOBTOPHOPO/ISAIINX YKa3bIBAIOT HA
HMCTUHHbIE BBICOKHME IUQPHI IJIAHOBBIX OIEpaIiuil
KC y GepeMeHHBIX BBICOKOH TPYHIbI IIepUHATAIIb-
HOTO pPHCKA, NAIUEHTOK C 3KCTPAreHUTAIHHBIM
3a00JI€EBAHUSMHU U AKYIIEPCKUMH OCIOKHEHUSIMH,
TPeOYIOIUMHU IIJIAHOBOTO POJIOPAa3PElIeHHs IyTeM
KC ipu /1oHOIIIEHHOM CpOKe rectariuu. JlaHHbIe orie-
panyu peKoOMeHZI0BaHbI MPOGIIHHBIMHU CIIEITHATIN-
CTaMU, a TAKXKe IIPOBOJSITCS 10 IMTOKA3AHUAM C yUe-
TOM JIEHCTBYIOIIUX KJIMHUYECKUX IIPOTOKOJI0B M3
P®. C yueToMm BpIIIIeCKa3aHHOTO U3MEHUTDH YaCTOTY

understand the true state the condition of the lower
uterine segment; the assessment of clinical signs of
uterine scar failure, and timely identification of signs
of clinical cephalopelvic disproportion using addi-
tional clinical methods are needed. Based on a pro-
fessional multidisciplinary approach to the manage-
ment of labor in patients with a uterine scar, ensur-
ing safe delivery, it is possible to expand the
indications for vaginal delivery in patients with some
relative contraindications, such as breech presenta-
tion, multiple gestation, preterm birth, previous CS
less than 2 years ago.

The main impact on the overall frequency of CS
have groups 2b and 4b (17.35 and 17.86%, respec-
tively) — nulliparous or multiparous women with a
single cephalic pregnancy, =37 weeks gestation with-
out previous CS. Similar values for CS in nulliparous
and multiparous women indicate the true high num-
bers of elective CS in high-risk pregnant women,
patients with extragenital diseases and obstetric
complications requiring planned cesarian delivery at
full-term pregnancy. These surgical procedures are
recommended by specialized physician, and are also
carried out according to indications taking into
account the current clinical protocols of the Ministry
of Health of the Russian Federation. Considering the
above, it is not possible to change the frequency of
cesarean deliveries in this groups of patients of a ter-
tiary obstetric hospital.

In recent years, there has been a steady increase
in the number of pregnant women with a uterine scar
after numerous CS: in our study, this is a fairly large
group 5b (12.24%), patients with 2 or more previous
CS (Fig. 2). Taking into account the current protocols
[6] and indications for CS [7], there is no possibility
of reducing the frequency of CS for patients in this
group.

Unexpectedly, significant in the overall structure
of CS was group 10 (14.29%), <37 weeks gestation
patients. According to current protocols for the man-
agement of preterm birth [8], the same incidence of
birth trauma, birth asphyxia and perinatal mortality
is observed in CS and vaginal delivery, but maternal
morbidity is higher in CS compared with vaginal
delivery. In this group, it is possible to reduce the fre-
quency of CS. It is important to remember that out-
comes for infants from group 10 can have a signifi-
cant impact on perinatal mortality, so women with
preterm birth have a high proportion of fetal indica-
tions for CS, although preterm birth itself does not
necessarily mean abdominal delivery [8].

Groups 6—9 (Fig. 2) — breech pregnancy, multiple
pregnancies are small in number, therefore they do
not have a significant impact on the overall CS. How-
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OTIEPATUBHBIX POAOPA3PEIIeHNI B TPYIINe MalyeH-
TOB MEAUITMHCKUX OPTraHU3alMH aKyIIepCKOTo Ipo-
(i 111 ypoBHA He IIpeiCTaBIIAETCA BO3MOXKHBIM.

B mocsieiHue OB OTMEUaeTCsI HEYKJIOHHOE yBe-
JINdyeHue yucyia OGepeMeHHBIX ¢ PyOlloM Ha MaTKe
rocjie MHOrouHcjIeHHbIX onepanuil KC — B Hamem
HUCCIEIOBAHUN 3TO JIOCTATOYHO MHOTOYHCIEHHAs
rpynma 5b (12.24 %) — manueHTKH, UMEIOIe 2 U
6osee pybma Ha Matke (cM. puc. 2). C yueToMm zeii-
CTBYIOIIMX IPOTOKOJIOB [6] M MOKa3aHUU K olepa-
i KC [7] oTCyTCTBYeT BO3MOKHOCTH CHIIKEHUS
vactoThl omneparuu KC A mamueHTOK JAaHHOU
TPYIIIIBIL.

HeoxupanHO 3HAYUMON B OOINEH CTPYKType
OKasasach rpymmna 10 (14.29 %) — marueHTKY ¢ HeJlo-
HOIIEHHbIMU OepeMeHHOCTAMHU. COIJIacCHO COBpe-
MEHHBIM IIPOTOKOJIAM IO BEIEHUIO IPeKIeBpeMeH-
HBIX PoJI0oB [8], o/MHAKOBAs YacTOTa POJOBOTO TPaB-
MaTHu3Ma, acUKCUH IIPU POXKIEHUHU U IIePUHATATIb-
HOH cMepTHOCTH oTMeuaetcs npu KC u Biaraaunmi-
HBIX POZlaX, HO OoJiee BBICOKOU SIBJISIETCSI MATEPHH-
ckas 3abosieBaemocth npu KC 1o cpaBHeHUIO €
pOZlaMu uepe3 ecTeCTBEHHbIE POOBbIE IyTH. B maH-
HOU TpYIIlle HMeEETCS] BO3MOXKHOCTb COKpAIEHUS
kostmyecTBa onepanuii KC. Ba’kHO IMOMHHUTB, UTO
HICXOJIBI JIJIsI HOBOPOXKJEHHBIX U3 TPYIIBI 10 MOTYT
OKa3aTh CYyIIeCTBEHHOE BJIMSHIE HA IepUHATAIb-
HYI0 CMEPTHOCTB, II03TOMY Y >KEHIIIUH C IIPeK/IeBpe-
MEHHBIMH POZI[aMU BBICOKA JI0JIsI TIOKA3aHUH CO CTO-
ponbl woaa Kk KC, xotsa camu 1o cebe mpekaeBpe-
MEHHBIE POJIbI HE 03HAYAIOT 00s13aTeIbHOE a0IOMU-
HaJIbHOE poziopasperente [8].

Ipynme 6—9 (cM. puc. 2) — HeIpaBUJIbHbIE IT0JI0-
J)KeHHsA IUIO/Ia, MHOTOIUIOAHAsA OepeMeHHOCTh —
MaJIOUUCJIEHHBI, [TO3TOMY 3HAYHUMOTO BJIUSHUS HA
OOIIYI0 YaCTOTY POAOPa3PEIIeH s IIyTeM OIEPAIIUN
KC oHu He okasbiBaioT. OfIHaKO, COTJIACHO COBpe-
MEHHBIM KJIMHUYECKUM PEKOMEHJAIUAM, IIPH
HEOCJIOXKHEHHOM TeyeHUW OepeMEeHHOCTH Baru-
HaJIbHBIE POJIbI IBOMHEH IIPU TOJIOBHOM ITpeJIIesKa-
HUM TIEPBOTO IJIOJA IPU CPOKe 32—38 HeJ He yBeJIH-
YMBAIOT PUCKU NEPUHATAIIBHBIX OCJIOKHEHUU, T03-
TOMY CJIe/lyeT IIOMHUTH 00 aJIbTEPHATUBHBIX CIIOCO-
6ax pojopaspelieHus MPU MHOTOIUIOHON Oepe-
MEHHOCTH U HEIPABIJIBHBIX IOJIOXKEHUSAX IUIOZA,
TaKUX KaK aKyIIEPCKUE TIOBOPOTHI [9].

AHaM3upys MaHHBIE IO CAMOIPOU3BOJIbHBIM
pozam (cM. puc. 2), ciaeayeT cKka3aTb, UTO OCHOB-
Has 9aCTh TaKUX POJIOB (56.02 %) MPUXOUTCA Ha
TPYIIY 3 — 3TO HOBTOPHOPOAAIIHNE, C TOJIOBHBIM
MpeaJieKaHueM IJI0/Ia, Ha JIOHOIIEHHBIX CPOKAaX;
rpynma 1 (cM. puc. 2) — 3TO IMEPBOPOJIAIINE, C
TOJIOBHBIM TpPEAJIeKAaHUEM ILJI0/Ia, IOHOIIEHHbIE
CPOKH, CIIOHTAaHHBIE POJBI — 23.04 %. Ha rpynmser

ever, according to current clinical recommendations,
in an uncomplicated pregnancy, vaginal delivery of
twins with a cephalic first fetus at 32—38 weeks does
not increase the risks of perinatal complications, so
you should remember about alternative methods of
delivery in multiple pregnancies and abnormal posi-
tions, such as versions [9].

Analyzing the data on spontaneous labors (Fig. 2),
it should be said that the main part of such labors
(56.02%) fall into group 3 — multiparous women
with a cephalic pregnancy, >37 weeks gestation,
group 1 (Fig. 2) — nulliparous women with a cephalic
pregnancy, >37 weeks gestation, 23.04%. Groups 1, 3
and 8 (nulliparous women — 23.04%, multiparous
women — 56.02% and multiple pregnancy — 0.52%)
account for about 80% of all spontaneous labors at
full term without induction. For the perinatal center,
whose patients are, as a rule, pregnant women with
obstetric complications, placental disorders, extra-
genital pathology, requiring delivery at certain gesta-
tional age, taking into account the current clinical
protocols, an unexpectedly high percentage of full
term spontaneous labors without induction was
obtained.

Induced labors in groups 2a, 4a, 5a were 3.14,
7.85% and 4.19%, respectively, for a total of 15%,
which is not enough for a tertiary obstetric hospital.
Group 5a (Fig. 2) (4.19%) — induced labor with one
previous CS, as noted above, constitutes the main
reserve for increasing the frequency of vaginal
delivery.

Group 10 (Fig. 2) — preterm birth accounts for
only 5.24% of the total number of vaginal delivery.
Considering current protocols for the management
of preterm birth [8] and keeping in mind gestational
age and parity, it is possible to increase the number
of vaginal deliveries and reduce CS in this group by
individual approach, to the choice of delivery mode.

Fig. 3 shows data on the number of CS during
spontaneous labor. As we can see, the true numbers
of CS are low. Thus, among primiparous women in
group 1, indications for surgery were only in 6 cases,
and among multiparous women in group 3 — only in
8. These data are comparable to world-class indi-
cators.

DISCUSSION

In the course of the study, the groups were identi-
fied according to the Robson’s ten group classifica-
tion system with the maximal and minimal influence
on the overall frequency of CS. The most representa-
tive group, 5a (19.9%) includes patients with one
previous CS. Subject to a number of conditions, in
accordance with current clinical guidelines [6] and a
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Puc. 3. KosimuecTBo omepaiiuii KecapeBa ceueHus B TPyIIax 1 ¥ 3 1o kinaccudukauu PobcoHa
Fig. 3. Number of cesarean sections in groups 1 and 3 according to the Robson’s ten group classification system

1, 3 u 8 (mepBoposIue — 23.04 %, MTOBTOPHOPO-
gsmue — 56.02 % W MHOTOIUIOJHAs OepemMeH-
HOCTh — 0.52 %) mpuxomutcs okosio 80 % Bcex
CIIOHTAHHBIX POJOB Ha JOHOIIEHHOM Ccpoke 0e3
UHIAYKIUHU. [ IepuHATaJIbHOTO IeHTpa, Ialu-
€HTKH KOTOPOTO — 3TO, KaK MIPaBUJI0, bepeMeHHbIe
C AaKyIIEepCKUMH OCJIOXKHEHUSIMH, ILIaleHTap-
HBIMH HapyIIeHUSIMHU, SKCTPAareHUTaJIbHOU IaTo-
Joruey, TpeOYIIUMH pPOAOPA3pENIeHUs IO
JIOCTUIKEHUIO ONPEIEJIEHHOTO CPOKa recTalluH, C
VYETOM JIEUCTBYIOIIHUX KJIMHUUECKUX IIPOTOKOJIOB,
MOJIyYeH HEOXKUJIAHHO BBICOKHUH IMPOIEHT CPOY-
HBIX POJIOB 0€3 UHAYKITUH.

MHaynpoBaHHBIX POJIOB B IpyIIax 2a, 4a, 5a
OBLIO 3.14, 7.85 U 4.19 % COOTBETCTBEHHO, B CyMMe —
15 %, 4TO HEOCTATOYHO JIJISI aKYIIIEPCKOTO CTAIlHO-
Hapa III ypoBus. I'pynna 5a (cm. puc. 2) (4.19 %) —
WHIyIMPOBAaHHBIE POABI ¢ PyOIIOM Ha MaTKe, Kak
YK€ OTMEeYasioCh BBINIE, COCTABJISIET OCHOBHOU
P€3€epB ISl YBEJTMYEHUS YaCTOThI POJOpA3PEIIEHUST
yepes eCcTeCTBEHHBIE POJIOBBIE MY TH.

I'pynma 10 (cM. puc. 2) — mOpexkeBpeMeHHbIe
POABI — COCTABJISIET BCETO 5.24 % OT 0OIEero yucia
PO/IOB Uepe3 ecTeCTBEHHBIE pOIOBBIE MyTH. C yueToM
COBPEMEHHBIX ITPOTOKOJIOB BEJIEHUS IIPEKIEBPE-
MEHHBIX POJIOB [8] uMeeTcss BOBMOKHOCTD yBeJIHYe-
HHSA KOJUYECTBA POJIOB Yepe3 eCTeCTBEHHBIE POJIO-
BbI€ ITyTH U COKPAIeHUs ONlepanuii B JAaHHOU rpyIime
IyTEM HCIIOJIb30BAHUs WHINBU/IyaJTbHOTO ITOX0/1A,
VIUTBIBasl CPOK TeCTAallMd W MapUTET POJIOB, K
BBIOOPY METO/Ia POJTIOPA3PEIIEHHUS.

Ha puc. 3 npezicraBiieHbl JaHHBIE O KOJIMYECTBE
onepanuii KC mpu camonpousBoIbHBIX pomax. Kak
MBI BUTUM, UCTUHHBIE ITU(PPHI OTIEPATUBHON aKTUB-
HOCTHY HEBBICOKU. Tak, y MepBOPOAAIINX B TPyIIIEe 1
JIUIIB B 6 CJTydasix BO3HUKJIN IOKa3aHUS JJIs IPOBe-

highly professional approach to the management of
labor with one previous CS, ensuring safe delivery, it
is possible to expand the indications for vaginal
delivery in patients with some relative contraindica-
tions. Thus, expanding the indications for spontane-
ous labor in patients with one previous CS is the
main reserve for reducing the proportion of opera-
tive delivery.

The main impact on the frequency of CS have
groups 2b and 4b (17.35% and 17.86%, respec-
tively) — nulliparous or multiparous women, >37
weeks gestation, with a single cephalic pregnancy,
without previous CS. Operations for this group are
recommended by specialized physicians or are per-
formed according to indications, taking into account
following the current clinical protocols of the Minis-
try of Health of the Russian Federation. Obviously, is
not possible to change the frequency of operative
delivery in this group of patients of a tertiary obstet-
ric hospital. At the same time, reducing the number
of operative deliveries in these groups is possible
using careful selection of pregnant women for elec-
tive labor by a multidisciplinary team, methods of
induction and rational interdisciplinary manage-
ment of complicated labor.

Unexpectedly, group 10 (14.29%) turned out to be
representative — patients with preterm birth. Accord-
ing to current protocols for the management of pre-
term birth [8], there is potential for reducing the
number of operations in this group. However, it
should be taken into account that perinatal outcomes
in the extremely early and early preterm birth groups
usually have a direct impact on the perinatal mortal-
ity rate in a healthcare facility. Preterm birth cur-
rently does not require abdominal delivery only, but
a case conference to clarify the mode of delivery, tak-
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JleHus OIepanuy, a y IOBTOPHOPOJAIIUX B
TpyIie 3 — TOJIbKO B 8 ciiydasax. ITH JJaHHbIE CpaB-
HHUMBI C TIOKa3aTeJIIMU MUPOBOTO YPOBHS.

OBCYXJIEHUNE

B xo/1e MpoBeIEHHOTO HCCIeI0BAHUS OBLIIN OTIpE-
JleJIeHbI TPYIIBI 10 Kaaccudukanuu Pobcona ¢ Hau-
OOJIBIIMM W HAWUMEHBIIHUM BJIUSHHEM Ha OOIIyIO
yacroty KC. Camada mpejcraBuTesbHas rpynma 5a
(19.9 %) BKJIIOYAET MAIUEHTOK C OHUM PYOIIOM Ha
maTtke. [Ipu cobi0/IeHuH psifia YCIOBUM, B COOTBET-
CTBUH C JIEUCTBYIOIUMHU KJIMHUYECKUMH PEKOMEH-
JlaruAMH [6] 1 BBICOKOIIPO(EeCCHOHATBHOM IO/IX0/Ie
K BEJIEHUIO POJIOB C pyOIlOM Ha MaTKe, o0ecreunBa-
oieM 06e30macHOE POOpa3pelleHre, BO3MOXKHO
paciupeHye TMOKa3aHWH ]I POJIOB Uepe3 ecTe-
CTBEHHBIE POJIOBbIE IYTU y MAIUEHTOK C HEKOTO-
PPIMH  OTHOCHUTEJIbHBIMH ITPOTHBOIIOKA3AHUSIMHU.
Takum o6pa3oM, pacIIrpeHue IOKa3aHuH s caMo-
IIPOU3BOJIBHBIX POZIOB Yy MAIIMEHTOK € PyOIIOM Ha
MaTKe — OCHOBHOU pe3€epB JIJIsI CHUKEHHUS JIOJIH OTle-
PaTHUBHBIX POJIOPA3PEIIEHUH.

OcHOBHOe BiHAHME Ha YacToTy omepanuii KC
OKasbIBAIOT Ipymibl 2b u 4b (17.35 u 17.86 % coot-
BETCTBEHHO) — JKEHIIUHBI C JOHOIIEHHOH OJ[HO-
IUIOAHOY 6epeMEeHHOCTHIO, C TOJIOBHBIM IIPeJIeKa-
HUU IUI0/1a, 6e3 pyOIla Ha MaTKe, C TOKa3aHUsIMHU K
omneparuu KC. Onepanuu ijisi 5TON TPYIIIBI PEKO-
MEH/IOBaHbl TMPOPUIBHBIMU CHENUATUCTAMU HJIH
MPOBOJISITCS 10 MOKA3aHUSIM C yYETOM JIEHCTBYIO-
WX KINHUYECKUX IpoTokos10B M3 PO®. OueBusHo,
YTO U3MEHHTH YACTOTY OIEPATHUBHBIX POJOpaspe-
[IeHUH B BTOU TpyIIe MAaUEeHTOB MeIUIMHCKUX
opranuzanuii akymepckoro npodwuis III rpymmsr
He TPEJCTaBJIsAeTCS BO3MOXKHBIM. BMmecre ¢ Tem
CHH’KEHUE KOJIMYECTBA OIEPATHBHBIX BMeIIa-
TEJILCTB B 3TUX I'PYIIax BO3MOXKHO IIPU HCIIOJIb30-
BaHWU TIATEJIBHOTO 0TOOpa OepeMeHHBIX Ha IIpPOo-
rpaMMHPOBAHHBIE POl MYJIbTUUCITAILIMHAPHOUN
KOMaH/I0OM, METOJIOB HHJIyKIIUK POJIOB W pPaImo-
HQIBHOM MEXIUCIUIIMHAPDHOM BeJ€HUH IaTOJIO-
TUYECKHUX POJIOB.

HeoxuanHO TIpECTAaBUTENIFHON  OKasaiach
rpymmna 10 (14.29 %) — maIrueHTKH ¢ IpeXaeBpeMeH-
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ing into account the gestational age, obstetric state,
and current clinical protocols.

CONCLUSION

The main groups according to the Robson’s ten
group classification system were identified — 5a, 2b,
4b and 10 as a reserve for a possible reduction in the
surgical delivery number. The Robson’s ten group
classification system is a robust tool for analyzing the
frequency and structure of abdominal delivery and
identifying possible ways to reduce it.
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HbIMH pojaMu. COrjlacHO COBPEMEHHBIM IIPOTOKO-
JIaM BeJIeHUs IIPeKIeBpeMeHHbBIX poioB [8], moTeH-
nMaa I COKpAIlleHUs KOJIMYeCTBa OIeparuii B
JIaHHOU TpyIe ectb. OJHAKO CJIeyeT YUHUTHIBATh,
YTO IMEepHUHATAJIbHBIE HCXOIbI B TPYIIAX 3KCTpPe-
MaJIbHO PAHHUX U PaHHUX IPeXKIeBpPeMeHHbIX
POZIOB OOBIYHO OKAa3bIBAIOT IIPAMOE BJIHSHUE Ha
[oKasaresjib MepPUHATAIbHON CMEPTHOCTH B MeEIU-
LIIMHCKOM yupekeHun. [IpekieBpeMeHHbIe POJIbI B
HacTosiIee BpeMs He TpeOyroT 00s13aTeTbHOTO ab/10-
MHHAJIBHOTO POIOPa3peNIeHus1, HO HEOOXOAUM KOH-
CUJINYM JIJIs yTOUHEHUsI METOZIa POAOpa3peIleHus ¢
YUETOM CpOKa TeCTalluM, aKyIIePCKOW CUTyallhH, a
TaK’Ke JIEUCTBYIONUX KIIMHUYECKUX IIPOTOKOJIOB.

3AK/IIOYEHUNE

Ormpe/iesieHbl OCHOBHBIE TPYIIIBLI IO KJIaccupu-
karuu PobGcoHa — 5a, 2b, 4b u 10 Kak peseps st
BO3MOXKHOTO CHHIKEHHs YacCTOThl OIIEPATUBHOTO
ponopaspemnienus. Kimaccudukarus nmokasaHui st
omepanimu  KC PobcoHa sBisieTcsl HaJEKHBIM
WHCTPYMEHTOM JIJIs1 aHAJIN3a YaCTOThI U CTPYKTYPBI
abIOMUHATBHBIX POZIOPABPEIIEHUH U OIpeeIeHU
BO3MOKHBIX ITyTEH ee CHIKEHHUS.
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Mopdosioruueckasn oreHkKa sxcinpeccuu E-kaarepuna
B KaPAMOMHUOIIUTAX JOHOPCKOTO CEPAIA IIPU PA3JIMYHbIX CPOKAX
X0JIOJOBOM MIIEMHUH MHOKapa

B.E. Knusep*?, A.Il. Haneen', A.B. ®omuuen?, /I.A. Cupota® 2, E.9. Knusep*2, A.M. Boskog?,
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AHHOTAIINA

BBenenwue. TpaHCIUIaHTAI[Us CEP/Ila HA CETOMHSAIIHUH I€HD ABJISAETCS OCHOBHBIM METOZIOM JIEUE€HHUsI TTAI[HEHTOB,
HaXOJIAIIMXCS B KOHEYHOH CTa/IUM XPOHUUECKOU CEP/IEYHON HeZocTaTOYHOCTH. Ha TeKyIIuii MOMEHT OTMEUAaeTCsI OTCYT-
CTBUE eIMHOM TOUKU 3PeHUsI Ha BpeMeHHbIe KPUTEPUU XOJIOZI0OBOM UIIIEMHH IOHOPCKOTO cep/ria. HecmoTpst Ha 6oJibiiioe
KOJIMYECTBO HCCIIEIOBAHUI, 10 CUX IIOP OCTAETCs Hepa3pelleHHBIM BOIIPOC 00 YPOBHE MOBPEK/IEHHUsI OETTKOB ITUTOCKETIETa
Kap/IHOMHOITUTOB MPU PA3TUYHBIX CPOKAX XOJIOMOBOM UIIEMHUHU, HET YETKON TPAHUIIBI IOTyCTUMOTO BpeMEeHH KOHCEpBa-
IIUY ¥ COOTBETCTBYIOIIUX TATOMOP(OTOTHUECKHX JAHHBIX O COCTOSTHUY UX CTPYKTYPHI IIPYU UIIIEMHUYIECKOM U perepdysu-
OHHOM TIOBPEK/IEHUH.

IT e 1 b . AHanu3 ocobeHHOCTEH TaTOMOPGOJIOTHH KAPAUOMHUOIIATOB U SKCIIPECCHH GesIKa CeMENHCTBA MOJIEKYJT KJIETOU-
HOM ajire3un E-kajrepuHa B MUOKap/ie JOHOPCKOTO CEP/IIa IPY Pa3IMUHbBIX CPOKAX XOJIOMOBOM UITIEMUH.
MaTepuwaabl W METO bl . [l KCCaeA0BaHNS UCIIOIH30BAIA HHTPAOIIEPAIIIOHHBIE GUOTITATHI MHOKAp/a
VIIIKA JIEBOTO MPeICep/IUs JOHOPOB BO3PACTOM /10 60 JIeT I0CJIe X0JI0I0BOM UllleMuu pactBopoMm «Kycrommos» miu-
TEJIBHOCTBIO /10 240 MUH (1-s1 rpyIna, n = 10) u 6ojiee 240 MuH (2-s rpyiia, n = 7). [ucTosioruueckre cpes3bl MUOKapza
OKpAIIUBAJIUCh TIO CTAHJAPTHON METOAMKE TeMaTOKCHIMHOM M 303UHOM. JlaspbHellee UX H3yUYeHHe MPOBOUIN
ITOCPEZICTBOM CBETOBOI MHUKDPOCKOIINH, /IJIsI aHAIN3a SKCIpeccuu E-ka/ireprHa IPpUMEHIIN KMMYHOTHCTOXUMHUYECKUH
METO/I.

PesyasbTarTsl . IIpu oneHke maToMOP(OSIOTUH KAPAUOMUOIIUTOB B YCJIOBUSX PA3JTUUHOMN POOJIKATETBHOCTH
XO0JIOZIOBOH MINTEMUY MUOKAp/a BbIsABIEHA OTHOPOTHOCTb U 06PATUMOCTh N3MEHEHUH KJIETOUHBIX CTPYKTYP, CTabMIbHAS
SKcIpeccus 6eTka KJIeTOUHOU aare3nn E-kafireprHa B MecTaX BCTABOYHBIX JIUCKOB Y MAIIMEHTOB 00€UX TPYIIIL.
3aka104eHue. [losyueHHBIE B X0/l UCCIEIOBAHUS PE3YJIBTATHI IOKA3AJIH, YTO aKTUBHOCTD E-Ka/irepuHa B ycjIo-
BHIX XOJIOJTOBOH HIIIEMUM MHOKapza pacTBopoM «KycTroauosi» B TedeHHe 240 MUH U 60Jiee 240 MUH OCTAeTCst CTaOUIb-
HOM, YTO CBU/IETEIHCTBYET O COXPAHHOCTH €r0 MaKPOMOJIEKYJISIPHOH CTPYKTYPHI ¥ GYHKITHOHATHHOHN TOJIPHOCTH MBIIITEY-
HBIX KJIETOK MHOKap/ia.

Kmuouesnble caoea: TpaHCIUIAHTAIUs CEPAlla, KOHCEPBAIUSA JOHOPCKOTO CEP/AIla, BPEeMsl XOJIOZIOBOH HIIEMUH,
E-kajrepus, mopdosioruueckasi AHarHOCTHKA.
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Morphological evaluation of the E-cadherin expression
in cardiomyocytes of the donor heart at different terms
of cold myocardial ischemia
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ABSTRACT

Introduction. Hearttransplantation is currently the mainstay of treatment for the end-stage chronic heart
failure patients. To date, there is no consensus on the time criteria for cold ischemia of the donor heart. Despite a large
number of studies, the question about the level of damage of cardiomyocyte cytoskeleton proteins at different terms of cold
ischemia remains unresolved; there is no clear time limit of acceptable preservation time and corresponding pathomor-
phological data on the state of their structure at ischemic and reperfusion damage.

A im . An analysis of pathomorphological characteristics of cardiomyocytes and the expression of E-cadherin, protein
from the family of cell adhesion molecules in the myocardium of the donor heart at different terms of cold ischemia.
Materials and methods. Intraoperative biopsies of the myocardium of the left atrial appendage of
donors aged up to 60 years after cold ischemia with Custodiol solution duration up to 240 min (group 1, n = 10) and over
240 min (group 2, n = 7) were used. Histological sections of the myocardium were stained according to the standard pro-
cedure with hematoxylin and eosin. Their further study was carried out by light microscopy, and to assess the E-cadherin
expression immunohistochemistry was used.

Results. Theassessment of cardiomyocyte pathomorphology under conditions of different duration of myocardial
cold ischemia revealed homogeneity and reversibility of changes in cellular structures, steady-state expression of the cell
adhesion protein, E-cadherin at the sites of intercalated discs in patients of both groups.

Conclusion. Theresults showed that the activity of E-cadherin under cold myocardial ischemia with Custodiol
solution for 240 min and over 240 min remains in steady-state, indicating the preservation its macromolecular structure
and functional polarity of myocardial muscle cells.

Keywords: heart transplantation, donor heart preservation, cold ischemia time, E-cadherin, morphological diagnosis.
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BBE/JIEHUE

B crpykType 3a607€BaeMOCTH W CMEPTHOCTH
HaceJieHUsI OOJIBIIIMHCTBA CTpaH MHpa Beayllee
MECTO 3aHMMAIOT 3a00JIEBAHUSA OPTaHOB CHUCTEMBI
KPOBOOOPAIIEHHNS, YaCTh U3 KOTOPBIX B UCXO/IE€ CBO-
€ro TeYeHUs MPUBOJAT K BOBHUKHOBEHUIO TEPMU-
HaJIbHOU CepIeYHON HEIOCTaTOUYHOCTH [1, 2]. TpaHc-
IUTAHTALMA CEPAIA ABJAETCS KIIOUEBBIM METOZ0M
JIeYeHus JAaHHOTO OCJIOKHEHMs, HO TOJIBKO OKOJIO
50 % ManWeHTOB U3 JIKNCTA OKUJAHUS IOJIY4aioT
XUPYPrUUYECKOe JIeUeHne, YTO MIPUBOIUT K BBHICOKOM
JIETAIbHOCTU CPEIM KaHJAUJATOB Ha TpaHCIJIAHTa-
nuio cepama. IIpobseMa KpUTudeckoro aeduiura
JIOHOPCKUX OPTraHOB M pacTyiias ITOTpeOHOCTbh B
TpaHCIUIAHTAIIUM Ccepjilla TPeOyIT paciiupeHust
KPHUTepHEB 0TOOPa JJOHOPOB, BKJIIOYAsI OLIEHKY IIPEe/I-

INTRODUCTION

The leading place in the structure of morbidity
and mortality of the population of most countries of
the world is occupied by cardiovascular diseases,
some of which, on the advanced stages, lead to the
end-stage heart failure [1, 2]. Heart transplantation
is the key treatment for this complication, but only
approximately 50% of patients from the waiting list
receive this treatment, which results in a high mor-
tality rate among heart transplant candidates. The
problem of critical shortage of donor organs and the
growing need for heart transplantation require
expansion of donor selection criteria, including an
assessment of ischemia time of the donor heart.
Despite many studies to date, the safe duration of
cold ischemia remains an open question. No clear

Journal homepage: http://jsms.ngmu.ru
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[10JIara€MOr0  BpPEMEHH UIIEMHU JJOHOPCKOTO
cepana. HecmoTpss Ha TMpoOBeleHHE MHOKECTBA
HCCJIEOBAHUM, Ha CErOAHAINHHUA JeHb OCTaeTcsa
OTKPBITHIM BOIIPOC O O€30ITACHOU ITPO/IOJI?KUTETHHO-
CTH XOJIOZOBOM uIileMuu. He yCcTaHOBJIEHBI YETKHE
TPaHUIBI JIOMyCTUMOTO BPEMEHH KOHCEpPBAIlWH, a
TaK}Ke COOTBETCTBYIOIIHUX IATOMOP(OJIOTrHIECKUX
JTAHHBIX O COCTOSIHMHU MHOKap/1a JOHOPCKOTO CEPATIA
IIPU PA3JIMIHBIX BpEMEHHBIX ITapaMeTpax [2].

[Ipy MHUKPOCKONMMYECKOM H3YyYEHHUU IaTOMOP-
dosornueckux M3MEHEHUH, BO3ZHUKAIOIIUX B CEP-
JIEUHOU MBIIIIIE, MOTYT BO3HHKATh OIIpPeJieJICHHbIE
TPY/THOCTH B CJIyJasixX ONEHKU CTENEHH TSKECTH TPHU
UIIEMUYECKOM U penepdy3uOHHOM MMOBPEXKIEHUHN
KapAuoMHuonuToB [3—5]. B marosoroanaromuye-
CKOU TIPAKTHKE I OOHAPYKEHUS HIIEMHYECKHUX
MOBPEXK/IEHUNH MHUOKap/Aa MPUMEHSIIOT THCTOXHMMU-
YecKHe MEeTO/[bl OKPACKH WJTH MUKPOCKOITHIO B TIOJISI-
pusoBaHHOM cBeTe [6, 7]. B mocyieHME TOIBI, B
JTOTIOJTHEHUE K UCCIEOBAHUAM, TOCBSIIIEHHBIM 0CO-
OEHHOCTSIM pPeaKIMU MOJIEKYJISIPHBIX CTPYKTYD
KJIETKH Ha TOBPEXK/AIOIIee BO3/IEUCTBUE, KOTOPBIE
0becIieurBaT CBSI3h KJIETOYHONH MeMOpaHbI C BHY-
TpeHHel CTPYKTYPOH KJIeTKH U BXOJAT B COCTaB
nuTOCKeseTa [8, 9], MoABMIINCH MyOJTUKAIINH, TP/ -
Jlaraiolye OIpeeJIeHNe BKCIIPECCUH HEKOTOPHIX
0esIKOB, OTPaKAMIIUX COCTOSTHHE KapAHOMUOIIH-
ToB. HamboJiee mepcrieKTUBHBIM B 3TOM HaIlpaBJie-
HUU SIBJIAETCS M3YUYEHUe ceMeHCTBa MOJIEKYJ Kie-
TOYHOH ajre3uu. ViMemolnuecs Ha CETrOAHSIITHUKN
JIeHb JJAHHBIE 0 OeJIKaxX IIUTOCKeJIETa KapHOMHOIII-
TOB OTKPBIBAIOT HOBbIE€ BO3MOKHOCTH I TIOHUMA-
HUS MEXaHU3MOB IMOBPEKAEHUS UX CTPYKTYPBI IIPHU
UIIIEMAYECKOM U pernepd@y3nOHHOM IOBPEKIEHHH.
Tak, HEKOTOpPbIE MCCIAEAOBATENN TIPE/IaraloT OIfe-
HUBATh YPOBEHDb HKCIIPECCUU KAJTEPUHOB — OCOOBIX
0eJIKOB, 00eCIIeurMBaIOIINX MEKKJIETOUHbIE KOH-
TaKThl, B YACTHOCTU, MEXKAY KapAUOMHOIIUTAMH H
SHOTEJIUAIbHBIMHY KJIeTKamMu [8—10].

Cpenu TipejicTaBUTENEN CyllepceMeNCcTBa Kajre-
PUHOB, KOTOPBIE UTPAOT BA3KHYIO POJIb B MOZAEPIKa-
HUU IUTOCKeJIeTa, CJIeJlyeT OTMETUTh E-kaarepuH,
KOTOPBI OTHOCHTCS K TpyIle KaarepuHo I Tuma,
aKTUBHO YYacCTBYeT B IOAJEP:KAaHUU CTAOHMIBHOM
KJIETOUHOH aJIT€3WH B SIIUTEIUATbHBIX TKAHAX H
OOHApY?KUBAeTCsA B MECTE IIPOMEKYTOYHOTO KOH-
TakTa. dKcnpeccus: E-kafireprHa CTpOro peryaupy-
eTcs KaK B (QUBHUOJIOTUUECKHUX, TaK U B ITATOJIOTHYe-
CKHX TIPOIleccax, TAKUX KaK OHKOTeHe3 U 3MOpPHO-
HaIbHBIM ~ Mopdorenes. I'naBHaga  GyHKIUA
E-xaarepuna 3axirodaercs B GOPMUPOBAHUM aJire-
3UBHOTO COEJUHEHUS KJIETOK, KOTOPOe HEOOXOTIMO
JUIST CO3/AHUSI BBICOKOOPTAHWU30BAHHBIX TKAaHEH.
AJNlre3VBHBIE KOHTAKThI MEKAY KJIETKAMU CII0CO0-

time limits of acceptable preservation time have been
established, and no corresponding pathomorpholog-
ical data on the state of the donor heart myocardium
at different time intervals have been established [2].

Microscopic examination of the pathomorpho-
logical changes occurring in the myocardium may
present some difficulties in the assessment of sever-
ity of ischemic and reperfusion injury of cardiomyo-
cytes [3—5]. In pathoanatomical practice, methods
of histochemical staining or polarised light micros-
copy are used to detect myocardial ischemic lesions
[6, 7]. In recent years, besides the studies focused
on the peculiarities of the response of molecular cell
structures to injury, which provide the link of the
cell membrane with the internal structure of the cell
and are part of the cytoskeleton [8, 9], the publica-
tions proposing determination of the expression of
some proteins reflecting the state of cardiomyocytes
have appeared. The most promising in this direc-
tion is the study of the family of cell adhesion mol-
ecules. Available current data on proteins of the
cardiomyocyte cytoskeleton open up new opportu-
nities for understanding the mechanisms of damage
to their structure during ischemic and reperfusion
injury. Thus, some researchers propose to assess
the expression level of cadherins — special proteins
providing intercellular contacts, in particular,
between cardiomyocytes and endothelial cells
[8-10].

Among the members of the cadherin superfamily
that play an important role in the maintenance of the
cytoskeleton, E-cadherin, which belongs to the group
of type I cadherins, is actively involved in maintain-
ing steady-state cell adhesion in epithelial tissues
and is found at the site of zonulae adherentes, should
be mentioned. The E-cadherin expression is highly
regulated in both physiological and pathological pro-
cesses, such as oncogenesis and embryonic morpho-
genesis. The main function of E-cadherin is to form
cell-cell adhesive junctions, which are essential for
complex tissue formation. Adhesive junctions
between cells promote efficient intracellular commu-
nication, which greatly facilitates the interaction of
cell membrane molecules with intracellular path-
ways. Also, E-cadherin plays an important role in
maintaining tissue compaction throughout their
development by regulating the epithelial-mesenchy-
mal transition [11], supports homeostasis and integ-
rity of mature epithelial tissue. There is some evi-
dence that cadherins are not only targets for signa-
ling pathways controlling adhesion, but may
themselves act as a signaling center, regulating cel-
lular processes such as proliferation, apoptosis and
differentiation [12].
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CTBYIOT 3 dEeKTUBHON BHYTPUKJIETOYHON KOMMYHH-
KaIli{, 4YTO 3HAYUTEJIbHO YIIPOINAET B3aUMOJEeH-
CTBUE MOJIEKYJI KJIETOUHOH MeMOPaHbI C BHYTPUKJIIE-
TOUHBIMHU IyTAMU. Takxke E-kaarepuH urpaer Bax-
HYI0 POJIb B MOJ/EP>KAaHUN KOMITAKTHOCTU TKaHEH
Ha TMPOTSKEHUM WX PA3BUTHSA, PETYJIUPYS SIIUTE-
JIMAJIPHO-ME3eHXUMAaJIbHBIN TIepexos, [11], ocyrect-
BJISIET IOZ/IEPKKY TOMEOCTa3a U IIeJIOCTHOCTH B3POC-
JIOH SIUTETNATbHON TKaHU. ECTh HECKOIBKO CBH/IE-
TEJIbCTB TOTO, YTO Ka/JITePUHBI HE TOJIBKO ABJIAIOTCH
LIeJIBIO JUJISl CUTHAIBHBIX ITyTeH, KOHTPOJIUPYIOIINX
aJiIre3vio, HO M CaMU MOTYT JIECTBOBATh KaK CHUT-
HJIBHBIA IIEHTP, PETYJIUPYIOIIUY KJIEeTOUYHBIE IIPO-
1lecchl, Takue Kak mposaudepanus, alonTo3 u Jud-
depenIupoBKa KIeTOK [12].

Takum o6pazom, E-kagreprs akTUBHO YIaCTBYET
BO MHOKECTBE IIPOLIECCOB, CBA3aHHBIX ¢ MOpQoreHe-
30M cepZieyHO TKaH!. OH UTpaeT KJII0UYEBYIO POJIb B
MEXKKJIETOYHOH aJire3uu, 00eCcIeunBaeT MoAepKa-
HHE CTPYKTYPHOU U (HYHKIIMOHAJIBHOU MOJIIPHOCTH
KJIETOK Y TKAHEH, a TaK:Ke BayKEH JUUIS MOJJIEPKAHUSA
IUIACTUYHOCTU U YIIPYTOCTH MUOKap/a.

ITEJIb UCCJIEJIOBAHUSA

Ananmus ocobeHHOCTeH MaToMOpGOJIOTHU Kap-
JIMOMHOITUTOB M BKCIpeccHu Oejka ceMeicTBa
MOJIEKYJI KJIETOYHOU aare3uu E-KajarepwHa B MHO-
Kapjie JOHOPCKOTO Cep/lla MPU Pa3JIMYHBIX CPOKAX
XOJIOJIOBOU HIIIEMUH.

MATEPUAJIbI 1 METO/IbI

Bo BpeMms mpoBeieHHsA OCHOBHOTO 3Tala orepa-
nuu 3abupanuch 06pasIbl MHOKapZa YIIKA JIEBOTO
npegcepaus (YJIIT) nOHOPCKOTO cep/iiia mocIe X0JI0-
JT0BOI uiliemun pactBopom «Kycroguos» (Dr. Franz
Kohler Chemie GmbH, 'epmanus): mepBas Tpymima —
10 CJIyYaeB C XOJOZOBOU HIIEMFEH TPAaHCILIAHTATA
JI0 240 MUH — 140 [140; 150] MUH, 1 BTOpAas rpymma —
7 CJIydaeB C XOJIOJJOBOM HIIIeMHEH TpaHCIIaHTaTa
bosiee 240 MuH — 375 [245; 375] MuH, p < 0.05.
[TareHTHI, BKJIIOYEHHBIE B IIEPBYI0 W BTOPYIO
TPYyIIbL, OBLTH COIIOCTAaBUMBI IO CPETHEMY BO3PACTY
U aHTPOIIOMETPUYECKHM IIOKazaTeasaM. Bospact
1-# TPYIIIIBI COCTABIIAN 50 [44; 59] j1eT, 2-1 TpyIIIBI —
Takke 50 [49; 50] yner, p = 0.193. MHaeKc Macchl
tesia (MUMT) B 1-# rpynme — 25 [22; 27], BO 2-U
rpymne — 25 [21; 31], p = 0.288. B o6eux rpymmax
OTMeuYeHO IpeobsaZlaHye MAIluEeHTOB MYKCKOTO
mosia: 1-a rpynma — 8 (80 %) u 2-a rpymnma — 6
(85.7 %) uen., p = 0.256.

B3aTeiii M3 omepanuoHHOrO 0JIOKa MaTepuas
O0pUT TIOMereH B 3a0ydepeHHBIH 10% opmanmH
(«buoButpym», Poccust) Ha 24 4. 3aTeM MPOU3BO-
JIUIach CTaHAAPTHAs 00paboTKa MaTeprasia B THCTO-

Thus, E-cadherin is actively involved in a variety
of processes related to cardiac tissue morphogenesis.
It plays a key role in intercellular adhesion, ensures
maintenance of structural and functional polarity of
cells and tissues, and is important for maintenance
of myocardial plasticity and elasticity.

AIM OF THE RESEARCH

An analysis of pathomorphological features of
cardiomyocytes and the expression of E-cadherin,
protein from the family of cell adhesion molecules in
the myocardium of the donor heart at different terms
of cold ischemia.

MATERIALS AND METHODS

During the main stage of surgery, samples of the
myocardium of the left atrial appendage (LAA) of the
donor heart were collected after cold ischemia with
Custodiol solution (Dr. Franz Kohler Chemie GmbH,
Germany): the first group — 10 cases with cold isch-
emia of the donor heart up to 240 min — 140 [140;
150] min, and the second group — 7 cases with cold
ischemia of the donor heart more than 240 min —
375 [245; 375] min, p < 0.05. Patients included in
groups 1 and 2 were comparable regarding mean age
and anthropometric parameters. The age of group 1
was 50 [44; 59] years, while group 2 was also 50 [49;
50] years, p = 0.193. Body mass index (BMI) in
group 1 was 25 [22; 27] and in group 2 was 25 [21;
31], p = 0.288. Both groups showed predominance of
male patients: group 1 — 8 (80%) and group 2 — 6
(85.7%) patients, p = 0.256.

The biopsy samples taken from the operating
room was placed in 10% buffered formalin (BioVit-
rum, Russia) for 24 hours. Then standard process-
ing of the samples was performed on a Leica TP
1020 tissue processor (Germany). Using a rotary
microtome, approximately 5 um thick sections were
made from paraffin specimens, which were further
stained with hematoxylin and eosin. For light
microscopy of the myocardium, a Zeiss Axio Scope.
A1 microscope with an analyzer, an AxioCam MRCs
camera with Zen Blue software (Zeiss) was used.
Immunohistochemical staining of myocardial sec-
tions of LAA was used to assess the expression of
E-cadherin, cell adhesion protein. Immunohisto-
chemical staining was performed under the recom-
mendations of the antibody manufacturer and the
guidelines [13].

Before immunohistochemical study, the deparaf-
finized sections were subjected to demasking of tis-
sue antigens in a PT module (Thermo Scientific,
USA) using citrate buffer pH 6.0 at 95°C for 60 min.
3% H,0, solution was used to block endogenous per-
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npoiteccope Leica TP 1020 (I'epmanus). C mOMOIIbIO
POTAallHOHHOTO MUKPOTOMA U3 mapa(gpuHOBBIX 00pas-
[I0B U3TOTABJIMBAJIM CPEe3bl TOJIIMHON IPHUMEPHO
5 MKM, KOTOPBbIE /iajiee OKPAITUBAIN T€MaTOKCUTH-
HOM U 303UHOM. /[JIs1 TPOBEJIEHUS CBETOBON MUKPO-
CKOIIMU MHUOKap/ia UCIO0JIb30BaJICSA YHUBEPCATbHBIN
MHKPOCKOII Zeiss AXio Scope.A1, OCHAIIleHHBIH aHa-
smszaropoM u ¢porokamepoit AxioCam MRC5 ¢ mpo-
rpaMMHbIM o6ectieuenreM Zen Blue (Zeiss). IIpume-
HSJIOCh HMMMYHOTHUCTOXHUMHUYECKOE OKpaIllMBAHUE
cpe3oB Muokappaa YJIII jid OneHKU SKCIIpeccuu
Oesika KJIeTOYHOHU anresun — E-kaarepuna. IIpo-
neaypa UMMYHOTHCTOXUMHUYECKOTO OKpAITUBaHUS
BBINOJIHSJIACH B COOTBETCTBUH C PEKOMEHJIAITASIMHE
MIPOU3BOJIUTEIISI AHTUTEJ W MPEACTABIEHHBIMU B
[13] ykazaHusMH.

[Tepes mpoBe/IeHNEM HMMYHOTHCTOXHMUYECKOTO
uccaefoBaHuA  JiennapadUHU3UPOBAHHBIE  CPE3BI
OBLTH TIOJIBEPTHYTHI J€EMAaCKUPOBKE aHTUTEHOB TKa-
ueit B PT mopmyne (Thermo Scientific, CIITA) ¢
HCIOJIb30BaHNEM IUTpaTHOro Oydepa pH 6.0 mpu
95 °C B TeueHue 60 MuH. /{151 6JIOKUPOBKH SHJTOTE€H-
HOU IepoKcHAa3bl mpuMeHsiicsa 3% pactsop H,0,, ¢
MIOCJIEZYIOIIUM IIPOBEIEHUEM IIPOTEUHOBOTO OJIOKA
CBIBOPOTKOM. /lasiee mosyueHHbIe Cpe3bl HHKYOHUPO-
Basuch ¢ anTurenamu k E-cadherin (clone EP700Y)
(Dako, Janust). UMMyHHO€E OKpaITUBaHUE OCYIIECT-
BJISLZIOCH C WCIIOJIb30BAHUEM ITOJIMMEPHOMN CHCTEMBI
JIETEKIINH C TTepoKcuasHoi MeTkol (Envision Flex,
Dako, Janus).

CraTtucTUYecKUi aHAINU3 TTOJTyYeHHBIX PE3YJIbTa-
TOB IIPOBEJIEH C UCIIOJIL30BAHUEM ITAaKETa CTATUCTHU-
yeckux mporpamm Statistica 10.0 (StatSoft, Inc.,
CIIA). KosnuecTBeHHbIE II€pEMEHHBIE IIPe/ICTaB-
JIEHBI B BUJIe M€JUAaHbl U HHTEPKBAPTUJIHHOTO pas-
maxa Me [Q1 — Q3], kauecTBeHHbIE ITEpEMEHHbBIE — B
BHJIE YACTOThI BCTPEUAEMOCTH H/WJIU MPOIEHTHOTO
OTHOIIIeHUsI. MeXTpyNIIIoBOe CpaBHEHUE ITOKa3aTe-
Jlell IpOM3BOAWIN 1O KpUTepuio MaHHA — YUTHU
WU C TIOMOIIBI0 TOYHOTO KpuTtepusa ®@uinepa. 3Ha-
YeHue p < 0.05 CYUTAIN CTATHCTHIECKH 3HAUNMBIM
JUISI BCeX BUJIOB aHA/IN3a.

PE3YJ/IBTATDI

B pesysprare ananmsa oOpasnoB TKAHU, B3ATHIX
OT TAIMeHTOB IIePBON TIPYNIBI, B HCCIEAYEMBIX
yJacTtkax Muokapga YJIII, okpalmeHHBIX TeMaro-
KCIJIMHOM-303WHOM, OBLIN BBIABJIEHBI XapaKTep-
Hble IPU3HAKU (pparMeHTalluy OTJeJIbHBIX MbIIIeyd-
HBIX BOJIOKOH M HEPAaBHOMEDHOTO IIOJTHOKPOBUSA
COCYZIOB, COIIPOBOKIAIOIIMecs yMepeHHbIM MeKMbI-
IIEYHBIM OTEKOM MU HaIMYUEeM 3PUTPOIUTAPHBIX
capKedl B MUKPOIIMPKYJIATOPHBIX cocynax. Kpome
TOTO, OTMEYAJICS CIIa3M MEeJIKIX apTEPHI, B TO BpeMsI

oxidase, followed by protein block with serum. Then,
sections obtained were incubated with antibodies to
E-cadherin (clone EP700Y) (Dako, Denmark).
Immune staining was performed using a peroxidase-
labeled polymer detection system (Envision Flex,
Dako, Denmark).

A statistical analysis of the results was performed
using Statistica 10.0 software (StatSoft, Inc., USA).
Quantitative variables are presented as median and
interquartile range Me [Q1—-Q3], qualitative vari-
ables — as frequency of occurrence and/or percent-
age. Intergroup comparison was performed using
the Mann-Whitney test or Fisher’s exact test. A value
of p < 0.05 was considered statistically significant for
all types of analyses.

RESULTS

As aresult of the analysis of tissue samples taken
from patients of the first group, in the studied sites
of the LAA myocardium stained with hematoxylin-
eosin, characteristic signs of fragmentation of indi-
vidual muscle fibers and venous congestion were
revealed, accompanied by moderate intermuscular
edema and erythrocyte aggregation (sludge) in
microcirculatory vessels. In addition, there was a
spasm of small arteries, while the venous lumens
were dilated and congested. Elongation of rod-
shaped endothelial cells was observed in the wall of
several vessels. In general, the vast majority of car-
diomyocytes kept their normal structure, having
weak signs of heterogeneous oxyphilic staining,
which are characteristic of cells with myofibril con-
taction (Fig. 1).

During the immunohistochemical study, it was
found that most of the muscle cells are separated by
intercalated discs with clear boundaries. The strong
activity of E-cadherin around discs was revealed in
the form of a dark brown color during an immuno-
histochemical reaction. There is a homogeneous
intensity of the E-cadherin expression both at the
level of intercalated discs characterizing the sarco-
meric cytoskeleton and outside the sarcomeric cyto-
skeleton linked with the sarcolemma (Fig. 2). This
shows that the myocardium was protected suffi-
ciently during cold ischemia. In the absence of such
protection, long-term ischemia leads to dissocia-
tion of the actin cytoskeleton from the cardiomyo-
cyte membrane, which causes cell degeneration and
apoptosis. However, such processes were not
detected in our study.

When analyzing the samples from patients of the
2nd group with long-term cold myocardial ischemia
(over 240 min), a certain expansion of the perivascu-
lar spaces was observed, accompanied by edema of
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Puc. 1. HepaBHOMEPHOCTH OKCH(DUIBHOM OKPACKK MUOKAP/[a JIEBOTO IIPEJICEP/USA Y TAIIUEHTOB 1-i TPYIIIIBL.
Okpacka reMaTOKCHJIMHOM U 503UHOM. YBEJIHUEHHE X200
Fig. 1. Heterogeneous oxyphilic staining of the left atrial myocardium in patients of group 1.
Stained with hematoxylin and eosin. Magnification x200

KaK TPOCBET BeH ObLI PaCIIUpEH U IMTOJHOKPOBEH.
B creHke psza cocymoB HaOJI0AAIOCh YIJIUHEHHE
SH/IOTEJIUOIIUTOB MAJIOUYKOBU/IHOU (popMBI. B mesiom
MOZIaBJISIONIee  OOJIBIITMHCTBO — KapAUOMHUOIIUTOB
COXPAHSJI0 HOPMAJIBHYIO CTPYKTYPY, UMesi ciabbie
MPU3HAKA HEPABHOMEPHOTO OKCHU(UIHHOTO OKpa-
IIUBaHUs, KOTOPhIE XapaKTEPHBI JIJIST KJIETOK C KOH-
TpakTypoi Muobubpusi (puc. 1).

B xozie mpoBefieHNsI UMMYHOTHCTOXUMUYECKOTO
HCCIeZIOBaHUsA OOHAPYKEHO, YTO OOJIbIIas YacTh
MBIIIIEYHBIX KJIETOK pasjiejieHa BCTABOUHBIMU JIHC-
KaMH C YeTKHUMU TpaHuIamMu. MIHTeHCUBHAS OKOJIO-
JILCKOBasi aKTUBHOCTH E-Ka/ireprHa ObLyia BIsIBJIEHA
B BUJIE TEMHO-KOPUYHEBOI OKPACKH B X0/Ie KMMYHO-
THCTOXUMHYECKOH peakiuu. OTMeuyaeTrcss paBHO-
MepHasi MHTEHCHUBHOCTh 3Kcrpeccuu E-kajrepruHa
KakK B 00JIaCTU BCTABOYHBIX JVICKOB, XapaKTEPU3YIO-
[UX I[ATOCKEJIET CapKOMepa, TaK U BHE CapKOMEP-
HOTO IIMTOCKEJIETa, CBS3aHHOTO C CApPKOJEMMOU
(puc. 2). 9TO CBUETETHCTBYET O TOM, YTO MHOKAP/I
OBLI ZI0OCTATOYHO BAIUINEH MPU XOJIOJI0OBOH HIIe-
MuU. B cirydae OTCyTCTBUS TAKOU 3aIUTHI JIJTUTETh-
Hasi UIIIeMUS IPUBOIUT K TUCCOIUAIIAN AKTUHOBOTO
MHUTOCKEJeTa OT MeMOpaHbl KapAUOMHUOIIUTA, UTO
BBI3BIBAET JIET€HEPAITNIO U allONTO3 KJIeTOK. OIHAKO
B HAllleM HMCCJIEIOBAHUU TaKKe MPOIeCChl He OBLIH
0oOHApY’KeHBI.

[Ipu aHaTM3€e MaTepuasia, IOJydeHHOTO OT IaIu-
€HTOB 2-U TPYIIHI ¢ JUIUTETBHOU XOJIOAOBOU HIIIEe-
Muelr muokapzia (0ojsiee 240 MHH), OTMEYAIOCh
OIpezieJIEHHOE PACIIUPEHHNE OKOJIOCOCYTUCTBIX ITPO-
CTPAHCTB, COIIPOBOKAEMOE OTEKOM CTEHOK HMHTpa-

the walls of the intramural arteries, with the preser-
vation of paretic changes in some of them with con-
gestion and dilation of the venous lumen. Spastic
changes were noted in part of the arteries, accompa-
nied by narrowing of the lumen with preserved endo-
thelial lining.

In microcirculatory vessels, we have observed
erythrocyte aggregation in individual fields of
vision. Most of the muscle fibers had a uniform
diameter and slight heterogeneous oxyphilic stain-
ing of cardiomyocytes; in certain places, single
thinned and wavy myocardial fibers were found.
Edema of the cytoplasm was also observed in car-
diomyocytes, manifested by color heterogeneity
(Fig. 3).

The immunohistochemical study revealed a
decrease in the expression of E-cadherin in some
fields of vision because of a decrease in the number
of intercalated discs. Deformities resembling a bro-
ken line were found in some of them. In addition,
some blurriness of cross striation and moderate
changes in the cytoplasm structure of cardiomyo-
cytes were observed (Fig. 4).

DISCUSSION

The histological analysis showed that in both
groups, LAA cardiomyocytes, in sections stained
immunohistochemically to detect the expression of
E-cadherin, have a homogeneous light brown stain-
ing with contrasting dark brown sites in the areas of
intercalated discs of cardiomyocytes and in the
Z-lines throughout the entire muscle fiber.
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Puc. 2. ITosuTHBHAA paBHOMepHas SKcenpeccus E-kafreprHa B JOHOPCKOM Cep/ilie Y HAIlMeHTOB 1-H IPYIIIIbL.
VIMMyHOTHUCTOXUMUYECKOE UcciIefioBaHue. JJoOKpacka reMaTOKCIUIMHOM. YBeJIndeHue X630
Fig. 2. Positive homogeneous expression of E-cadherin in the donor heart in group 1 patients.
Immunohistochemical study. Additional hematoxylin staining. Magnification x630

MypaJIbHBIX apTEPHUH, C COXpAHEHHEM B YacTH W3
HUX MMapeTUYeCKUX U3MEHEHUH C TMOJTHOKPOBUEM H
paciipeHreM TIpocBeTa BeH. B wactu aprepuit
OTMEYEHBI CIIACTUYECKHE U3MEHEHUs, COITPOBOK/IA-
IOIUEeCcsT CyKEHWeM IIPOCBeTa IPU COXPAHEHHOH
SHIOTEINAILHON BBICTUIIKE.

B MUKDPOIUPKYJIATOPHBIX COCYZaX MbI HaOJIIO-
JIaJIH CJIAJI?KU SPUTPOIUTOB B OTAETHHBIX IOJISX 3pe-
HUSA. BOJIBIIMHCTBO MBIIMIEYHBIX BOJIOKOH HMEJIN
OTHOPO/IHBIN IUaMETP U c1a00 BhIPAsKEHHOE HEPaB-

The supporting apparatus of cardiomyocytes
comprises cytoskeletal elements that provide an
ordered arrangement of myofilaments and myofi-
brils inside the fiber, as well as the basement mem-
brane and sarcolemma. The structural and bio-
chemical organization of the supporting apparatus
is like that of skeletal muscle tissue fibers. However,
a distinctive characteristic of cardiomyocytes is that
the cytoskeletal elements are associated with inter-
calated discs, which are special intercellular junc-

Puc. 3. HepaBHOMEPHOCTH OKCH(MUIBHON OKPACKH, IIUTOIIA3MATHYECKUN OTEK MHOKAP/[a JIEBOTO IIPE/ICEP/IUs
y MANHEHTOB 2-ii rpymmbl. OKpacka reMaTOKCIJIMHOM U 303UHOM. YBeJIHUEHHE X200
Fig. 3. Heterogeneous oxyphilic staining, edema of the cytoplasm of the left atrial myocardium
in group 2 patients. Stained with hematoxylin and eosin. Magnification x200
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Puc. 4. Ilo3utuBHas HepaBHOMepHAas dKcnpeccus E-karepiuHa, pa3MbITOCTh ITOTIEPEYHON NCUEPIEHHOCTH
KapAIOMHOIINTOB y TIAIIUEHTOB 2-1 rPymIbl. IMMyHOTHCTOXMMHUYECKOE HccIefoBaHue. Jl00KpacKa reMaTOKCHIIHOM.
YBenuuenue x630
Fig. 4. Positive heterogeneous expression of E-cadherin, blurriness of cross striation of cardiomyocytes in group 2
patients. Immunohistochemical study. Additional hematoxylin staining. Magnification x630

HOMEPHOE OKCU(UIBbHOE OKpAIINBaHUE KapUOMHU-
OIIUTOB, MECTAMU, B €IMHUYHBIX BOJIOKHAX OTMeYa-
JIOCh KCTOHYEHUE U BOJIHUCTOCTH TPaHUIl. B kapano-
MHOITUTAX TakKe HaOJIOZascAd IUTOIIa3MaTHde-
CKUH OTeK, MPOSBIIAIONINNACA HEOJHOPOAHOCTHIO
okpacku (puc. 3).

B pesysibTaTe UMMYHOTHCTOXUMHYECKOTO HCCITe-
JIOBaHUS OBUIO OOHAPYKEHO CHIIKEHUE DKCIIPECCUU
E-kaarepuHa B HEKOTOPBIX MOJISX 3PEHUA, 00y CI0B-
JIEHHOEe yMEHBIIEHHEeM KOJIMYECTBA BCTABOYHBIX
JICKOB. B HEKOTOPBIX M3 HUX OOHAPYKEHBI Aedop-
Marnu¥, HaIIOMUHAIHE JIOMaHyo0 mosocy. Kpome
TOrO, HabJIIOAIaCh HEKOTOPAsA Pa3MBITOCTh IIOIIE-
PEYHOU MCYEPUEHHOCTH U YMEPEHHbBIE N3MEHEHUS B
CTPYKTYp€ IUTOILIA3MbI KapJIHOMUOLIUTOB (PHC. 4).

OBCYKJIAEHUE

[IpoBeeHHBIN TUCTOJIOTUYECKUH AHAIN3 IOKA-
3aJ1, UYTO B 00EUX UCCIIeAYEMBIX TPYIIIAX KApAUOMU-
ouuTtsl YJIII, B cpe3ax, oKpalleHHbIX UMMYHOTHCTO-
XUMHUYECKH C TIIeJIbI0 BBISABJIEHUS DKCIPECCUU
E-xagrepuna, WMeIOT paBHOMEDHOE  CBETJIO-
KOpUYHEBOe OKpalllMBaHHE ¢ KOHTPACTUPYIOUINMH
TeMHO-KOPUYHEBBIMH YIACTKAMH B MECTAX BCTABOY-
HBIX JJUCKOB KapJMOMHUOIIUTOB U B 00J1aCTH Z 10JI0C
HA [MPOTSKEHUU BCETO MBIIIIEYHOTO BOJIOKHA.

OnopHBIT anmapaTt KapAHOMHOIITOB COCTOUT U3
2JIEMEHTOB ITUTOCKEJIETa, KOTOPhIe 00EeCIevYnBaoT
VIIOPAI0UeHHOE PACIIOJIOKeHHe MUODUIaMeHTOB U
MuO(PUOPUIT BHYTPU BOJIOKHA, a Tak:Ke 6a3aIbHOMN

tions. The sarcolemma contains integrins — trans-
membrane glycoproteins that connect cytoskeleton
elements of cardiomyocytes with components of
extracellular matrix, such as collagen, laminin and
fibronectin. Externally, the cardiomyocyte sarco-
lemma is surrounded by a basement membrane,
into which reticular and thin collagen fibers are
intertwined [14].

Intercalated discs play an important role in the
cell-to-cell junction of cardiomyocytes. When stud-
ied with a light microscope, they appear as trans-
verse straight or zigzag stripes crossing the func-
tional fibers of the myocardium. In the area of the
transverse sites of the intercalated disc, which are
perpendicular to myofibrils, surrounding cardiomyo-
cytes form many interdigitations. These interdigita-
tions are connected by junctions such as desmo-
somes and adhesive stripes. Actin filaments are
attached to the transverse sites of the sarcolemma of
the intercalated disc at the level of the Z-line. In the
area of the intercalated disc, such glycoproteins as
cadherin are also found, which provide calcium-
dependent adhesion between cardiomyocytes. There
are many gap junctions on the sarcolemma of the
longitudinal sites of the intercalated disc, which pro-
vide ionic bond continuity between adjacent cardio-
myocytes and transmit of impulses that drive con-
tractions [15].

It should be noted that a decrease in the expres-
sion of cadherin may indicate a disconnection of car-
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MeMOpaHbI U capkojgeMMbl. CTPYKTypHAas U OHMOXU-
MHUYecKas OpraHW3amus OIOPHOTO  ammapara
moso6Ha OTIOPHOMY amIapaTy BOJIOKOH CKeJIETHOM
MBIIIIeYHON TKaHu. OJIHAKO OTJIHYHMTEJIBHOH 0CO-
0EHHOCTBIO KapJMOMUOIITOB SBJIAETCSA TO, UTO BJIe-
MEHTHI ITUTOCKeJIETA CBSA3AaHBI C BCTABOUHBIMHU JIUC-
KaMU, KOTOpbIE SIBJIAIOTCA OCOOBIMU MEKKJIETOU-
HBIMH coefuHeHusAMH. CapkojieMMa COZEPIKUT
WHTETrPUHBI — TPaHCMeMOpaHHbIE TJIMKOTIPOTENHBI,
KOTOpbIe 00eCIIeUnBAIOT CBS3b 3JIEMEHTOB IUTOCKE-
JieTa KapJUOMUOIIUTOB ¢ KOMIIOHEHTAMU MeKKJIe-
TOYHOTO BEIeCTBa, TAKUMHU KaK KOJIJIareH, JIaMU-
HUH U puOpoHeKTHH. BHelIHe capkoieMMa Kap/iuo-
MHOITUTOB OKpy)KeHa Oas3aJlbHOH MeMOpaHOH, B
KOTOPYIO BILIETAIOTCS PETUKYJISIPHbIE U TOHKHE KOJI-
JIar€HOBBIE BOJIOKHA [14].

BcraBouHble AMCKHM HTPAOT BAXKHYIO pOJIb B
CBA3M MeXKIy Kapauomuoruramu. [Ipu ucciiemosa-
HUH C IIOMOIIIBIO CBETOBOTO MUKPOCKOIIA OHH BBITJISA-
IAT KaK IIOIepevHble IpsMble WM 3UI3aroobpas-
HbIE TIOJIOCKU, IepeceKane (PpyHKIMOHATbHbIE
BOJIOKHA CepJIeYHON MBIIIbL. B ob6sacTu momnepey-
HBIX yYaCTKOB BCTABOYHOIO JIUCKA, KOTOPBIE PACIIO-
JIOKEHBI ~ MEPHEHAUKYISIPHO  MuobUOpUILIaM,
coceHME KapIMOMUOILIUTHI (POPMUPYIOT MHOKECTBO
UHTEPAUTUTAIUNA. IDTHU UHTEPIUTUTAIUY CBA3AHBI
KOHTAKTaMHU THUIIA JIECMOCOM U TIOJIOCOK CJIHIIAHWUS.
AKTHUHOBBIE (PUIIAMEHTHI IPHUCOENUHSIIOTCS K IIOTIe-
PEeYHBIM yJacTKaM CapKOJIEMMBI BCTABOYHOTO /IFICKA
Ha YpOBHe Z-TOJIOCKA. B 06JsiacTi BCTaBOYHOTO
IUCKA TakKe OOHAPYKUBAIOTCS TJIMKOIPOTEUHBI
Ka/ITeEPUHBI, KOTOpble O0ECIeunBaIOT aJIFe3UI0
MEXy KapANOMHOIHMTAMU, 3aBUCUMYIO OT KaJlb-
nus. Ha capkoseMMe MpomOJIbHBIX YYACTKOB BCTa-
BOYHOTO JVICKA MMEIOTCS MHOTOUHNCJIEHHBIE IIesie-
BbI€ COeIMHEHUsI, KOTOPbIe 00ECIIeUnBAIOT HOHHYIO
CBA3b MEXAY KAapAUOMUOIUTAMH U Iepefavy
HUMITYJIbCOB COKpaIleHus [15].

Heo6x0a1MO OTMETHUTH, UTO CHUKEHHE DKCIIPec-
CUU Ka/ITeEPUHA MOKET CBH/IETEJILCTBOBATH O Pa30o0-
IIEHNUH MBIIIEYHBIX KJIETOK Cep/Ia, UYTO, B CBOIO OUe-
penb, MOXKeT NPUBECTH K HapYIIeHUsAM pPHUTMa
cepana. Tak:ke COKpallleHHWe JKCIPECCUH Ka/repH-
HOB B DHJIOTEJTUAJIBHBIX KJIETKAX MOXKET CIIY:KUTh
KOCBEHHBIM IIPU3HAKOM SH/IOTEJIMATLHOM TUCHYHK-
oy [16].

[TosTOoMy U3yUeHre IPOMEKYTOUHBIX KOHTAKTOB,
TaKUX KaK BCTABOYHBIE JIUCKU B MUOKAp/ie, UTPAET
0coby10 poJib B 3TOH cBsA3u. POpMUPOBaHUE ITPOMe-
JKyTOYHOTO KOHTAKTa BKJIIOUAET TPaHCMeMOpaHHbIe
OeJIKM afre3uy U3 CeMeNCcTBA KaJirepruHAa, KOTOPhIE
COEZUHSIOT He TOJIbKO MEMOPAHBI COCETHUX KIIETOK,
HO W CTAaOWJIUBUPYIOT UX IUTOCKEJIET, OOBETUHSIS
KJIETKU C UX COIEPKUMBIM B OJTHY IIPOYHYIO CHCTEMY.

diac muscle cells, which, in turn, can lead to cardiac
arrhythmias. Also, a decrease in the cadherin expres-
sion in endothelial cells can serve as an indirect sign
of endothelial dysfunction [16].

Therefore, the study of zonulae adherentes, such
as intercalated discs in the myocardium, plays a spe-
cial role in this junction. The formation of an zonula
adherens includes transmembrane adhesive proteins
from the cadherin family, which bind not only the
membranes of surrounding cells, but also stabilize
their cytoskeleton, uniting cells with their contents
into one solid system.

The results of our study aimed at evaluating the
expression of E-cadherin at different durations of
cold myocardial ischemia showed its steady presence
in the places of intercalated discs in patients of both
groups.

CONCLUSION

The study showed that the activity of E-cadherin
under cold myocardial ischemia using Custodiol
solution remained steady-state for 240 min and over
240 min. Lytic lesions of individual cardiomyocytes
were detected only in patients of the second group,
while immunohistochemical reactions of cardiomyo-
cytes to E-cadherin were in both groups at almost the
same level, which shows the preservation of this pro-
tein macromolecular structure, the structural and
functional polarity of cardiac muscle cells and,
accordingly, its physical properties — plasticity and
compaction.
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PesynpTaTh! HallIETO HCC/IEIOBAHMUS, HATTPABJIEH-
HOTO Ha OIIEHKY dKcIpeccuu E-kaJireprHa mpu pas-
JIMYHOM TIPOJIOJIKUTEIHHOCTH XOJIOZOBOU HIIEMUU
MHOKap/a, NOKa3aIu ero cTabnuabHOe IIPUCYTCTBHE
B MeCTaX BCTABOUHBIX JIUCKOB y MAITUEHTOB 00enx

Ipyml.

3AK/IIOYEHUE

[IpoBe/leHHOE WCC/IEIOBAHUE II0KA3asI0, YTO
aKTUBHOCTHh E-KajirepuHa B YCIOBUSAX XOJIOJOBOU
UIIIEMUH MHOKap/la C HCIOJIb30BaHWEM pacTBOpa
«Kycrosinos» B TeueHne 240 MUH U OoJiee 240 MUH
ocraercsd CTaOWJIbHOH. JIM3MCHBIE K3MEHEHUA
OT/IEJIbHBIX KapIUOMHUOIIUTOB OBbLIN OOHAPY:KEHBI
TOJIBKO y TIAIUEHTOB BTOPOH TPYIIbI, B TO BpeMs
KaK IMMYHOTHCTOXUMUYECKHE PEAKITUH KApIUOMHU-
orutoB Ha E-kaarepuH ObLIM COXpaHEHBI B 00eHX
rpyIIIax MPaKTUYECKH Ha OJHOM YPOBHE, UYTO CBU7IE-
TEJIbCTBYET O COXPAHHOCTH MAaKpPOMOJIEKYJISIPHON
CTPYKTYPBI IAHHOTO 6eJIKa, CTPYKTYPHOU U (PYHKITU-
OHAJIPHOU TMOJIIPHOCTH MBIIIEYHBIX KJIETOK MHO-
Kap7la ¥ COOTBETCTBEHHO ero GU3NIECKUX CBOUCTB —
IUIACTUYHOCTH U KOMITAKTHOCTH.
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AHHOTAITUA

B HacrosmeM 0030pe JIUTePaTyphl IPEZCTABIEHbI NMEIOIIUECS CBEJAEHHS O BO3MOMKHBIX IIyTAX BO3JEHUCTBUSA BHpYyCa
SARS-CoV-2 u HOBO#M KOopoHaBupycHOH nHbekuu COVID-19 Ha JKeHCKYIO PEelPOAyKTUBHYIO cucTeMy. OIHCaHbl BEPOSIT-
Hble MexaHu3Mbl BIuAHUsA SARS-CoV-2 Ha c/IM3UCTyI0 000JI0YKY MaTKU U BO3MOXKHBIN BKJIa/L BUpyca B Pa3BUTHeE TUIIED-
IJIA3UH SHJIOMETPUA.
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ABSTRACT

This literature review presents available information on the possible ways in which the SARS-CoV-2 virus and the novel
coronavirus infection (COVID-19) affect the female reproductive system. The putative mechanisms of the impact of SARS-
CoV-2 on the uterine mucosa and the possible contribution of the virus to the development of endometrial hyperplasia are
described.
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ITsToro mast 2023 r. r71aBa BeceMupHOii opranusa-
MU 3ApaBoOXpaHeHuss JOKTop Teapoc AjxaHoM
Tebpetiecyc cnmesan 3asBjeHHE O TOM, YTO CTaTyC
MaHJEeMUH HOBOH KOPOHABUPYCHOU WHMEKIINH
(HKI) COVID-19 oTMeHEeH, HO TIPU 3TOM OTMETHI,

On May 5, 2023, the head of the World Health
Organization, Dr. Tedros Adhanom Ghebreyesus,
made a statement that the pandemic status of the
novel coronavirus infection (COVID-19) was can-
celed, but noted that the SARS-CoV-2 virus is still
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uyro BUpyC SARS-CoV-2 mo-mpe:kHeMy IIpe/iCTaB-
JIsIeT ONMACHOCTh BBUJIy PHUCKA HOBBIX BCIIBIIIEK, a
IIOTOMY BCEM CTpaHaM U CHCTeMaM 3][paBOOXpaHe-
HUA HeOOXOIUMO COXPAHATH OIUTETLHOCTD U CJIENI0-
BaTh PEKOMEHAAIUAM I10 JOJITOCDOYHOMY BEJIEHHIO
nanueHToB ¢ HKUM COVID-19 ¢ yuerom «Crpareru-
YeCcKOro IJIaHAa O0eclieueHus] TOTOBHOCTHU U Pearu-
poBanusa Ha COVID-19 Ha 2023-2025 TOABI».
10 MapTa 2023 rojia yuuBepcuteT JIxxoHa XOnKHUHCA
npekpatwi cbop uHpopmaruu o HKM COVID-19
TocJIe Tpex JieT paboThl B peskuMe 24/7. I1o maHHBIM
Ha 10 MapTa 2023 T., 00Ilee YucyI0 UHGUITUPOBAH-
HBIX 10 BCEMYy MHUPY COCTaBJsAeT 676 609 955 4ell.,
JleTaabHBIX ncxosoB oT HKM — 6 881 955, BBeZIeHO
13 338 833 198 103 aHTUKOBU/IHBIX BAaKI[UH Pa3JINY-
HBIX TPOU3BOTUTEIIEH.

CyIecTBYIOT TaHHBIE O BO3JIEUCTBUU WHQEKIINU
Ha pa3JIMYHbIE OPTaHbl ¥ CUCTEMBI, UTO XapaKTepH-
3yeTcA KJIMHUYECKUM IOJUMOP(U3MOM U MYJIBTH-
CUCTEMHBIMU MPOsiByIeHusAMH. OCHOBHOE ITOPaXKaio-
miee nericrBue Bupyca SARS-CoV-2 HampaBieHO Ha
JIBIXaTeJIbHYI0 cucTeMy. Bmecte ¢ TeM peructpupy-
IOTCSI KaK MPAMOe MOBPEXK/IEHHE BUPYCOM COCYIU-
CTOTO DSHJOTENUs, IEeYEHU, I0YeEK, KEIyT0UHO-
KHUIIIEYHOTO TPaKTa, CeJe3eHKH, JUMQpaTUIECKUX
y3JI0B, KOCTHOTO U TOJIOBHOTO MO3Ta, TaK U KOCBEH-
HOe HMMYHOOIIOCPEZOBAaHHOE MopakeHue [1, 2].
ITocnennee ormpezesseT BUPYC-OIOCPEJOBAHHOE
HapylIeHue PETyJIAIUYN BPOXKAEHHOro U Iprobpe-
TEHHOTO UMMYHHUTETA, JIe’KAIIEE B OCHOBE «ITUTOKH-
HoBoro mrropma» [3]. IIpu HKIM1 COVID-19 peru-
CTpUpYeTCA CIEKTP NPO- U aHTHBOCHATUTEIBHBIX,
MMMYHOPETYJIATOPHBIX ITUTOKUHOB [4]. TeHepamu-
30BAHHBIN HHJIOTEINO03 JIEXKUT B OCHOBE HHJOTEJIH-
aJIBbHOU JTUCHYHKIINU, TPUBOJAIIEN K CIIa3My COCY-
JIOB, YBEJIWUYEHUI0 IPOHUIIAEMOCTH COCYIUCTOMN
CTEHKHU, U3MEHEHUI0 MUKPOLUPKYJIAINUY, BKIIOYaAd
BO3HHUKHOBEHHEe TpoM003a, OTeKy, KPOBOU3JIUI-
HUSAM, HeKposy [5]. ¥V GepeMeHHBIX pa3BUBAIOTCS
IJIAI[eHTA-aCCOIUUPOBAaHHBIE OCJIOKHEHUA TrecTa-
uuu [6, 7].

B To ke BpeMs JaHHBIX O BIUAHUU BUpyca SARS-
CoV-2 Ha penpojyKTHUBHYIO CHUCTEMYy >KEHIIHH, a
UMEHHO Ha CIU3UCTYIO 000JIOUKY MAaTKH, B JINTEPA-
Type KpalHe MaJo.

ITPOHUKHOBEHMUE B KJIETKY
U PEIIVIUKAIINA BUPYCA SARS-CoV-2

YueHble TIIATENIHHO UCCIEAYIOT HATODU3HOJIO-
ruueckne Mexanuambl HKI1 COVID-19. ITpoHukHO-
BeHUe KopoHaBupyca SARS-CoV-2 B kieTky-
MUIIIEHb 00YCJIOBIEHO CBA3BIBAHUEM IITUIIOBU/THOTO
S-6enka (spike protein) Bupyca SARS-CoV-2 ¢ kie-
TOYHBIM PEIENTOPOM K aHTHOTEH3WHIIPEBPAIIAI0-

dangerous due to risk of new outbreaks, and there-
fore all countries and healthcare systems need to
remain vigilant and follow recommendations for
the long-term management of patients with
COVID-19, taking into account the 2023-2025
COVID-19 Strategic Preparedness and Response
Plan. On March 10, 2023, Johns Hopkins Univer-
sity stopped collecting data on COVID-19 following
three years of 24/7 operation. As of March 10,
2023, the total number of SARS-CoV-2 infected
people worldwide is 676 609 955, deaths from NCI
are 6 881 955, and 13 338 833 198 doses of anti-
COVID vaccines from various manufacturers have
been administered.

There is evidence of the impact of infection on
various organs and systems, which is characterized
by clinical polymorphism and multisystem manifes-
tations. The main damaging effect of the SARS-
CoV-2 virus is aimed at the respiratory system. At the
same time, both direct damage by the virus to the
vascular endothelium, liver, kidneys, gastrointesti-
nal tract, spleen, lymph nodes, bone marrow and
brain, as well as indirect immune-mediated damage
arein evidence [1, 2]. The latter determines the virus-
mediated dysregulation of innate and acquired
immunity, which underlies the “cytokine storm” [3].
In COVID-19, expression of a spectrum of pro- and
anti-inflammatory, immunoregulatory cytokines is
recorded [4]. Generalized endotheliosis underlies
endothelial dysfunction leading to vascular spasm,
increased permeability of the vascular wall, changes
in microcirculation, including thrombosis, edema,
hemorrhage, and necrosis [5]. Pregnant women
develop placenta-associated gestational complica-
tions [6, 7].

At the same time, there is very little data in the
literature on the effect of the SARS-CoV-2 virus on
the reproductive system of women, namely on the
uterine mucosa.

CELL ENTRY AND REPLICATION
OF THE SARS-CoV-2 VIRUS

Scientists are comprehensively studying the
pathophysiological mechanisms of COVID-19. The
entry of the SARS-CoV-2 virus into the target cell is
due to the binding of the spike protein of the SARS-
CoV-2 to the angiotensin-converting enzyme type 2
(ACE2) cellular receptor. Human ACE2 protein is a
zinc metallopeptidase, an ectoenzyme that contains
805 amino acids. This protein is a type I transmem-
brane glycoprotein that is expressed in 72 tissue
types, which may explain the large number of target
organs for SARS-CoV-2 [8-10]. The SARS-CoV-2
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memy (epmenty tuma 2 (ACE2). YesnoBeueckuit
6enox ACE2 mpexcraBiseT coO00W ITMHKMETAJLIO-
MenTuasy, OSKTOSH3UM, KOTOPBIA  COJIEPKUT
805 aMUHOKHUCIIOT. OTOT OEJIOK ABJIAETCA TPAHCMEM-
OpaHHBIM IVTHKOIIPOTEMHOM I THIIA, ¥ OH DKCIIPECCH-
pyercs B 72 TUINAX TKaHEW, YTO, BOBMOXKHO, 00bsiC-
Hs1eT OOJIBbIIIOE KOJIMYECTBO OPTaHOB-MUIIIEHEH JIJIst
SARS-CoV-2 [8-10]. S-raumkompoTenH BUpyca
SARS-CoV-2 pacnioznaetr ACE-2 periennTopsl KJIeTOK-
MHUIIIEHEH, CBS3bIBAETCS C HUMH, TPaHCHOPMHUPY-
ercsa. DTo obecrieynuBaeT YCIOBUS JJISL CIIMSTHHUS
E-rnukonporenna Bupyca SARS-CoV-2 ¢ kierou-
HOU MeMOpaHOH KJIETKU-MHUIIIEH! U THBa3U U BUpPyca
B Hee, mocsie yero BupycHas PHK BbicBoOOKIaeTcCs,
peIUTUIINPYETCs, B3aUMOJIEHCTBYeT ¢ OelkaMu B
SH/IOILIA3MATUUECKON CeTH M KOMILIeKce ['OJb/IKu
KJIETKU-MHUIIeHd. TakuM o0pa3oM, 3aBeplaercs
cOopKa BUPUOHA, MTOCJIE Yer0 OH MOKHU/IAeT KIETKY-
MHUIIEHb [11—-13].

TpancmemOpaHHasi CepuHOBAas IpoTeaza 2
(TMPRSS2) oTBeTcTBEHHA 34 COeMHEHNE S-TIIHKO-
nporenHa Bupyca SARS-CoV-2 u perenTopoB K
ACE2 Ha KJI€TOYHOH MeMOpaHe KJIETKU-MUIIEHU.
JloxazaHo, uyto uHBas3uio Bupyca SARS-CoV-2 B
KJIETKH  JIETKUX  OTPAHUYMBAET  IIO/IaBJIE€HHE
TMPRSS2. Ilo MHeHHIO psifjla HCCIIeIOBaTENIEN
[14, 15], omHOoBpemenHass »skcmnpeccusi ACE2 wu
TMPRSS2 cioco6cTByeT TPOHUKHOBEHUIO B KIIETKY
Bupyca SARS-CoV-2.

Eme omHUM penentopom i NMPOHUKHOBEHUS
SARS-CoV-2 B KJIETKH YeJIOBEKa sIBJISIETCS OeJIoK
6acurua (CD147) — BHEKJIETOUHAsA MAaTPUKCHAsI
METaJIJIONPOTeNHAa3a, KOTOpasi BXOJUT B Cylepce-
MEHCTBO MMMYHOTJIOOYJIMHOB U SKCIIPECCUPYETCs
WMMYHHBIMH KJIETKAMH: €€ BBICOKAsl DKCIIPECCHs
perucTpupyercs B JIETKUX, MHeBMonuTax 11 tuma u
Makpodarax [16]. CunraeTcs, YTO KJIETKUA C TOBBI-
IIeHHOW »9Kcrpeccueir penentopoB kK  ACE2,
TMPRSS2, CD147 Ha kj1eTouHO# MeMbpaHe Gosiee
BOCIIPUMMUYHUBHI K BO3/ieicTBrUI0 SARS-CoV-2 [17].

BJINAHUNE KOPOHABUPYCA SARS-CoV-2
HA KEHCKYIO PEITPOJYKTHUBHYIO
CUCTEMY

B HacrosIee BpeMs JIUTepaTypHble JaHHBIE O
MMOBpEKIAIOIEM BO3JeUCTBUU BuUpyca SARS-
CoV-2 Ha ’XEHCKHE PEeNpOAyKTUBHBIE OpPTaHBI
KpailHe MaJIOYHCJIEHHBI, IPUYEM OHU HEOHO-
3HAYHBI U 3a49aCTYI0 MPOTUBOPEUYUBHI. 110 pe3yb-
tatam [I1[P-ananusza peunentopst ACE2 dyHKIU-
OHHUPYIOT Ha BceX dTanax 0BOOJIIUKYJIOTEHE3,
BCJIEZICTBUE YEro OHU SABJAIOTCA IIOTEHI[UAJIb-
HBIMHU CTPYKTypAaMHU-MUIIEHAMU [JIs BUpPYca

S-glycoprotein identifies ACE-2 receptors of target
cells, binds to them, and transforms. This provides
conditions for the fusion of the SARS-CoV-2 E-glyco-
protein with the cell membrane of the target cell and
the invasion of the virus into it, after which, the viral
RNA is released, replicates, and interacts with pro-
teins in the endoplasmic reticulum and Golgi com-
plex of the target cell. Thus, the assembly of the
virion is completed after which it leaves the target
cell [11-13].

Transmembrane serine protease 2 (TMPRSS2) is
responsible for binding the SARS-CoV-2 S-glycopro-
tein to the ACE2 receptors on the cell membrane of
the target cell. It has been proven that the invasion of
the SARS-CoV-2 virus into lung cells is limited by the
suppression of TMPRSS2. According to a number of
researchers [14, 15], the simultaneous expression of
ACE2 and TMPRSS2 promotes the entry of the
SARS-CoV-2 virus into the cell.

Another receptor for the entry of SARS-CoV-2
into human cells is basigin (CD147), an extracellular
matrix metalloproteinase that is a member of the
immunoglobulin superfamily and is expressed by
immune cells: its high expression is revealed in the
lungs, type II pneumocytes and macrophages [16]. It
is believed that cells with increased expression of
ACE2 receptors, TMPRSS2, CD147 on the cell mem-
brane are more susceptible to SARS-CoV-2 [17].

THE IMPACT OF SARS-CoV-2 ON THE
FEMALE REPRODUCTIVE SYSTEM

Currently, literature data on the damaging effects of
the SARS-CoV-2 virus on the female reproductive
organs is extremely limited, and they are ambiguous
and often contradictory. According to the results of
PCR data analysis, ACE2 receptors express during all
stages of genesis of follicles and oocytes, as a result,
they are potential target for the SARS-CoV-2 virus [18].
However, we did not find reliable data on the influence
of the SARS-CoV-2 virus on origination, maturation
and development of germ cells, oocytes, and embryos
in the available literature. According to the European
Society of Human Reproduction and Embryology
(ESHRE), the zona pellucida provides protection to ter-
tiary oocytes, preovulatory follicles and morula, and
there are no receptors for the SARS-CoV-2 virus on the
surface of oocytes and embryos [19—22].

In the endometrium, messenger RNA (mRNA) of
ACE2 was firstly discovered back in 2009 (Vaz-Silva
et al.). According to Vaz-Silva et al. [23], ACE2
mRNA is more wide-spread in epithelial cells than in
stromal ones; in addition, it is more often revealed in
the secretory phase of the menstrual cycle compared
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SARS-CoV- [18]. OgHaKO JOCTOBEPHBIX IAHHBIX O
TOM, B UeM 3aKJilouaeTcs BausHue Bupyca SARS-
CoV-2 Ha mporecc ob6pa3oBaHUsl, CO3peBaHUs,
Pa3BUTHSA TOJOBBIX KJIETOK, OOI[UTOB, d3MOPHUO-
HOB, B JIOCTYIIHOHW JIUTEpPAType Mbl He OOHapy-
skunu. Ilo mHenun EBpomeiickoro o6inecTBa
peupoAyKIuKM  4YeJoBeKa U 9MOPUOJIOTHH
(ESHRE), Omectsamasa 0060J049Ka TapaHTUPYET
3aIIUTy TPETUYHBIM OOIUTAM, IPEOBYIATOPHBIM
donnukymam u MoOpyJie, a Ha TOBEPXHOCTU OOIH-
TOB ¥ SMOPHUOHOB PENENTOPHI 115 Bupyca SARS-
CoV-2 otcyreTByloT [19—22].

B supnomerpuu marpuunas PHK (MPHK) ACE2
ObLIa BIepBBIe WAEHTU(DUIINPOBAHA ele B 2009 T.
(J. Vaz-Silva et al.). Cormacuo J. Vaz-Silva et al. [23],
MPHK ACE2 Gosiee pactipocTpaHeHa B SITUTETNATb-
HBIX KJIETKAaX, UeM B CTPOMAJIbHBIX, KDOME TOTO, OHA
yallle perucTpupyercss B ceKpeTOpHOU ¢daze MeH-
CTPYJIBHOTO ITUKJIA 10 CPAaBHEHUIO ¢ mposudepa-
TuBHOU. [103/THEE, B 2020 T., TPYIIIIa KUTAHUCKHX yUe-
HBIX mnoATBepauna Haauune ACE2 B »HIOMe-
Tpuu [24].

Yro kacaercs uzyuenus skcnpeccuu ACE2 npu
[aTOJIOTUY MaTKH, B TOM YHCJIEe IPU TUIIEPIIa3UH
sAaoMeTpus (['J), TO CTOUT OTMETUTH JABHOCTH
JINTEPATYPHBIX HCTOUHUKOB — 60JIiee 10 JIeT, KOTO-
pble 3aTeM He OOHOBJIAIUCH. ['D — 3TO MATOJIOTH-
YEeCKUU MPOIlecC CIU3UCTON 000JIOUKH MaTKH, JJIs
KOTOPOTO XapaKTepHBI mposudeparnus xejie3 U
VBeJINUEHHE JKEeJIe3UCTO-CTPOMAJIbHOTO COOTHO-
menus [25]. B marorenese I'9, momuMo abcoIoT-
HOTO ¥ OTHOCHUTEJIHHOTO THIIEP3CTPOTreHN3Ma,
KJIIOUEeBYI0  pOJIb  HUrPAlOT  MOJIEKYJISAPHO-
reHeTHYeCKrue MeXaHU3Mbl, KOTOpble UMEIOT 3Ha-
YeHHe B IIpolleccax TpaHc(popManuu HOpMaabHbIX
KJIETOK CJIM3UCTOH 0060JI04KHM MaTKH. TaKoBBIM
MeXaHU3MOM SIBJISIETCSA pabora peHuH-
anrunorensunoBou cucremsl (PAC). ACE2 — Hau-
6oJiee BaXKHBIN DH3UM, OTBETCTBEHHBIN 3a MeTab0-
ausMm anruotensuHa II (Ang II) u aHTHOTEH3UHA
(1-7) (Ang-(1-7), KOTOpBIE UTPAIOT BAXKHYIO POJIb B
perysiupoBaHuy PYHKITUU KEHCKUX PETPOTYKTHB-
HBIX opraHoB. bamanc mexay Ang II u Ang-(1-7)
MOJKET PeryJIHNpoBaTh pereHepanuio SHIOMETPUI
U aKTUBHOCTH MHOMeTpusa [17, 26—28]. Ang II
MOBBIIAET TPONAUGEpanuio SMUTETUATBHBIX U
CTPOMAJIBHBIX KJIETOK JHJIOMETDPUs, aKTUBUDPYET
ubpobiacTel, crocobCTByeT 0Opa3sOBAaHUIO CTe-
POUIHBIX TOPMOHOB, POCTY U OOpPaTHOMY Pa3BH-
THIO QOJIJINKYJIOB, CO3PEBAHUIO OOLIUTOB, IECKBA-
Mallid ¥ pereHeparuu CIU3UCTOH 0060J0UKH
MaTK{ IIyTeM Ba30KOHCTPUKIUU CHUPATBHBIX
aprtepuii. B cBoro ouepesib, Ang-(1-7) HHrHOUpyeT
s dext Ang II, obsanaer aHTUGUOPOTHIECKUMHU,

to the proliferative phase. Later, in 2020, a group of
Chinese scientists confirmed the presence of ACE2 in
the endometrium [24].

As for the study of ACE2 expression in uterine
pathology, including endometrial hyperplasia (EH),
it is worth noting that the literature is more than
10 years old and has not been updated since then. EH
is a pathological process in the uterine mucosa which
is characterized by proliferation of glands and an
increase in the gland/stroma ratio [25]. In the patho-
genesis of EH, in addition to absolute and relative
hyperestrogenism, a key role is played by molecular
genetic mechanisms which are important in trans-
formation of normal cells of the uterine mucosa. This
mechanism is of functioning renin-angiotensin sys-
tem (RAS). ACE2 is the most important enzyme
responsible for the metabolism of angiotensin II
(Ang II) and angiotensin (1-7) (Ang-(1-7)) which play
a prominent role in regulating the function of female
reproductive organs. The balance between Ang II
and Ang-(1-7) may regulate endometrial regenera-
tion and myometrial activity [17, 26—28]. Ang II
increases the proliferation of endometrial epithelial
and stromal cells, activates fibroblasts, promotes ste-
roid hormone production, follicular growth and
involution, oocyte maturation, shedding and regen-
eration of the uterine mucosa by vasoconstriction of
the spiral arteries. In turn, Ang-(1-7) inhibits the
effect of Ang II, has antifibrotic, vasodilating and
antiproliferative properties and promotes ovulation
[27]. Thus, damage to ACE2, apparently, can lead to
an imbalance between Ang II and Ang-(1-7) and
thereby contribute to alternations in the growth and
maturation of follicles, damage to the corpus luteum,
and lead to the development of endometrial hyper-
plasia [26, 27].

Thus, the SARS-CoV-2 virus can probably dam-
age the epithelial cells of the uterine mucosa, have an
impact on the process of its cyclic remodeling, prolif-
eration and apoptosis and, as a consequence, on the
development of EH.

EH is a precancerous condition [28, 29]. Every
year, 320 000 new cases of endometrial cancer are
diagnosed, and this figure is increasing from year to
year [30]. Today, endometrial cancer takes 2nd
place in the structure of cancer in women [31], while
in recent years the greatest increase in the endome-
trial cancer incidence has been observed in people
under 29 years of age [32]. A number of authors
[33—35] indicate that high expression of ACE2 and
Ang II in endometrial carcinoma tissue correlates
with metastasis and poor prognosis of endometrial
cancer. However, a comparative analysis of the
expression of ACE2 and Ang IT in EH and endome-
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Ba30UJIATUPYIOIIUMH W aHTUIPOJIU(EPATHB-
HBIMU CBOHCTBaMH, CIIOCOOCTBYET OBYJISIUU [27].
Takum obpasom, mospesxkaenue ACE2, mo-pugu-
MOMY, MOKET IIPUBOJIUTHh K HapyIIeHUIo OajiaHca
mexay Ang II m Ang-(1-7) 1 TeM caMbIM COJeH-
CTBOBATh HApPYIIEHUIM IIPOIECCOB POCTA U CO3pe-
BaHUs (HOJUIUKYJIOB, HIOBPEXKEHUIO KEJITOTO TEA,
MPUBOAUTH K PA3BUTUIO THUIIEPIIA3UU CAUBUCTOH
000JIOUKHY MaTKH [26, 27].

Takum o6pasom, kopoHaBupyc SARS-CoV-2,
BEPOSATHO, MOXKET IIOBPEXK/ATh JIHUTETUAIBHBIE
KJIETKU CJIU3KUCTOH O0OJIOUKU MATKH, UMETH BJIHS-
HHE Ha IPOIECC ee IUKJINYECKOTO PEeMOJIETUPOBa-
HUA, Tpoaudepanuio 1 arnonTo3 1, KaK CJIe/ICTBHE,
Ha paszButue ['9.

I'D sBAsieTcs MPeIPAKOBBIM COCTOSTHUEM [28,
29]. ExxeroiHo BHISBIISAETCA 320 000 HOBBIX CIIy-
YaeB paka SHIOMETPUS, U 3Ta udpa yBeInInBa-
ercs u3 rojaa B roj [30]. CerogHsa pak sHaoMe-
TPUS 3aHUMAET 2-€ MECTO B PEUTUHTe OHKOJIOTH-
YecKUX 3a00J1€BAaHUN Y JKEHINUH [31], mpu 3TOM B
MocJIeTHUE TOABI HaubOJBIIUE pocT 3aboJieBae-
MOCTH pPaKOM D3HJIOMETPUSA OTMEeYaeTcs B BO3-
pacre s1o 29 jert [32]. Psag aBropos [33—35] yka-
3bIBAET, YTO MHTeHcHBHasA 3Kcipeccus ACE2 u
Ang II B TKaHW SHAOMETPUATBHON KapIMHOMBI
KOppeIupyeT ¢ MeTacTa3upoBaHHEM U Hebsaro-
NPUATHBIM MPOTHO30M pakKa 3HJAOMETpPHS.
OnHAKO CpaBHUTEJBHBIH aHaNIUu3 BKCIPECCHH
ACE2 u Ang II npu I'D u pake sHIOMETpHUA B
JINTEpaType OTCYTCTBYET, XOTs OH ObLI OBI 1esie-
coobpaseH /Ui pa3pabOTKU MOJEM IPOTHO3U-
poBanua oHkoTpaHchopmanuu npu I'9 B ycio-
Busx HKM1 COVID-19.

BO3MOKHOCTDb PA3BUTUA
TUITEPIVIASNN QHAOMETPUA
ITPU ITOCTKOBNIHOM CUH/IPOME

ITepBonauanbHo cuurtanoch, yro HKM COVID-
19 — ocTpOTeKymas HHQEKIUA ¢ IOJTHBIM BBI3JIO-
poBJIeHHEM B TeueHUe 2—3 HeJ Ipu popmax Jier-
KOH W cpefiHel creneHel Tsikectr. OHAKO OKasa-
JIOCh, UTO KJIMHUYECKHUE IIPOSABJIEHUA MOTYT COXpa-
HATHCS Oostee 6 Mec [36]. /Jaxke B crydae 61aronpu-
sarHoro ucxozga HKM COVID-19 u moJTHOHW 3JTMMU-
Hanuu Bupyca SARS-CoV-2 ToTanbHas ne30praHu-
3anusa  BbICOKOAU(M EPEHITNPOBAaHHBIX KJIETOK U
COeIMHUTEIbHOTKAHHOTO KOMIIOHEHTA, BEI3BAHHAS
Bupycom SARS-CoV-2, He MoxkeT mnpouTu 06e3
nocsezicTBuil. I1o 3aBepiieHUI0 GOJIE3HU OXKUJA-
eMBl JlereHepaTUBHOE U JUCTPOdUIECKOe TOBPEK-
JleHue, HapylleHrne GYHKIIUYU OPTAaHOB U CHUCTeM, a
Tak:Ke U3MeHeHHe IICUX09MOIIMOHAIBHOTO COCTOA-

trial cancer is missing in the literature, although it
would be appropriate for developing a model for
predicting neoplastic transformation in EH in
COVID-19 patients.

POSSIBILITY OF DEVELOPING
ENDOMETRIAL HYPERPLASTA
DURING POST-COVID SYNDROME

Initially, it was believed that COVID-19 was an
acute infection with complete recovery within
2—3 weeks in mild to moderate forms. However, it
turned out that clinical manifestations can persist
for more than 6 months [36]. Even in the case of a
favorable outcome of COVID-19 and complete
SARS-CoV-2 elimination, the total disarrangement
of well-differentiated cells and connective tissue
components caused by the SARS-CoV-2 virus can-
not pass without consequences. After recovery from
COVID-19, degenerative and dystrophic lesions,
dysfunction of organs and systems, as well as
changes in the psycho-emotional state are expected
[37]. The term of “post-COVID syndrome” was
firstly proposed by the National Institute for Health
and Care Excellence (NICE). This term includes
complaints and symptoms that develop during
COVID-19 or after the novel coronavirus infection
COVID-19, last more than 12 weeks and are not
explained by an alternative diagnosis [38]. For
post-COVID syndrome, a separate code was added
to the International Classification of Diseases, 10th
Revision: U09.9: post-COVID-19  condition,
unspecified [39].

Today, it is a fact that COVID-19 has an impact on
the female menstrual cycle parameters: the volume
of menstrual blood loss increases, including up to the
point of abnormal uterine bleeding, the menstrual
cycle lengthens or oligo/amenorrhea occurs, and the
severity of premenstrual syndrome increases [18,
40—42]. Psychoemotional disturbance that accom-
panies COVID-19 is a key cause of functional disor-
ders of the menstrual cycle: to date, there has been a
proven association between anxiety caused by the
COVID-19 pandemic, stress, depressive symptoms
and an increased prevalence of menstrual disorders
(43, 44].

Currently, there is an ongoing research on the
relationship between post-COVID syndrome and
gynecological pathology. Thus, a group of American
scientists (2023) proved the association of laparo-
scopically-confirmed endometriosis with post-
COVID syndrome [45]. The results of this study
suggested that women with a history of endometri-
osis may be at increased risk of post-COVID syn-
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Hus [37]. TloHSTHE «IOCTKOBUAHBIA CHHAPOM>»
ObLIO  BIIEpBBIE TPEJJIOKEHO HanumoHaIbHBIM
WHCTUTYTOM 3/PAaBOOXPAHEHHs U IEePeOBOTO
ombita (NICE). /laHHBIN TEPMHUH BKJIIOYAET B cebst
JKaJI00bI M CHMIITOMBI, KOTOPBIE Pa3BUBAIOTCS BO
BpeMms uinn nnocsie HKW COVID-19, npososkamTes
OoJiee 12 HeJT U He OOBACHSIOTCS aJIbTEPHATHBHBIM
nuarao3oM [38]. /Iis xapaKTEPUCTHKHU ITOCTKOBU/T -
HOTO CHHApOMa B MeIyHapoHYIO Kaaccuduka-
nuio OoJie3Hel 10-r0 IepecMoTpa ObLI BHECEH
oTaenbHbI KoZA: «U09.9 — COCTOSIHHE IIOC/IE
COVID-19 HeyTouHeHHOE» [39].

CeropHsa gocCTOBEpHO wm3BecTHO, uto HKU
COVID-19 oka3bpIBaeT BIUSHUE HaA IapamMeTpPhl
MEHCTPYaJIbHOTO IUKJIA KEHIIUH: YBEeJIUUNUBAETCS
00beM MEHCTPYaJIbHONW KPOBOIOTEPU BILJIOTH /10
aHOMAJIbHBIX MATOYHBIX KPOBOTEUEHHH, YIJIUHS-
€TCsI MEHCTPYaIbHbBIN IIMKJI WJIH BOBHUKAET OJIUTO/
aMeHOpes, HapacTaeT TsKeCTb IMPeAMeHCTPyasib-
Horo cuHapoMma [18, 40—42]. Hapymierue rmcuxo-
SMOIIMOHAJILHOTO COCTOSIHUsI, KOTOPOE COIPOBO-
xkaaer HKM COVID-19, sBasieTcst Onpeesisaioniei
NPpUYUHON (PYHKIMOHATBHBIX HApYyIIeHUH MeH-
CTPYaJIbHOTO ITUKJIA: Ha CETOHANIHUH JIeHb T0Ka-
3aHa CBS3b MEXKJy TPEBOXKHOCTHIO, BBI3BAHHOM
nauziemueit HKI1 COVID-19, crpeccom, ienpeccuB-
HBIMH CHUMIITOMaMH U TOBBIIIEHHON pacmpocTpa-
HEHHOCTBIO HApYIIEHUH MEHCTPYaJbHOTO I[UKJIA
[43, 44].

B Hacrosiiiiee BpeMsi BEIyTCs UCCIEIOBAHUS B3a-
WMOCBSI3H IOCTKOBUHOTO CHHAPOMa W TUHEKOJIO-
TUYECKOU maTosorud. Tak, TpynInod aMepUKaHCKUX
VUeHbIX (2023 T.) JoKa3aHa acCcOIUAIIUS JIAMTaPOCKO-
MMUYECKU MO/ITBEPKIEHHOTO HSHOMETPHO03a C ITOCT-
KOBUJITHBIM CHHIPOMOM [45]. Pesynbrartbl 3TOTO
HCCIE0OBAHUSA TTOKA3a/IH, YTO KEHIIIUHBI C 9HA0ME-
TPUO30M B aHaMHe3e MOTYT OBITh IIOJIBEPIKEHBI
MOBBIIIEHHOMY PHUCKY ITOCTKOBHJIHOTO CHHAPOMA.
I'pymnmna 6pUTAHCKUX YUEHBIX TAK)Ke OTHEeCIa DHI0-
METPHO3 K (pakTopaM pHCKa ITOCTKOBUIHOTO CHH-
npoma (2022 1.) [46]. B TO ke BpeMs TaHHBIX O B3a-
HMMOCBSI3H ITIOCTKOBUIHOTO CHHIpOMA U I'D HU B oTe-
YeCTBEHHOH, HU B 3apy0e:KHOU JINTepaType MBI He
BCTPETHJIH.

PazButne I'D cBA3aHO ¢ BOcHaJIeHHUEM, 4YTO
CEero/iHA yKe He TpeOyeT JOTOJTHUTETbHBIX T0Ka3a-
TEJBCTB [47—49]. Y ManBeHTOK PenpoayKTHBHOTO
BO3pacTa C ITUTEIbHO TEKYIITUM XPOHUYECKUM BOC-
MajleHueM B DJHAOMETPUU MOP(OJIOTHUECKUE U
(pyHKIIMOHATIbHbIE M3MEHEHUs] B CIU3UCTOH 000-
JIOUYKE MATKU SIBJISIOTCSA MPUYUHON IaTOJIOTHYe-
CKOTO IOTOKA HEPBHBIX UMIIYJIbCOB B CTPYKTYPBI
[IEHTPAJILHOU HEPBHOU CHCTEMBI, OTBETCTBEHHBIX
3a paboTy TMIIOTAIaMO-TUIIODU3APHO-TNIHUKOBOH

drome. A group of British scientists also classified
endometriosis as a risk factor for post-COVID syn-
drome (2022) [46]. At the same time, we have not
found data on the relationships between post-
COVID syndrome and EH either in domestic or for-
eign literature.

The development of EH is associated with inflam-
mation which no longer requires additional evidence
today [47—49]. In patients of reproductive age with
long-term chronic inflammation in the endome-
trium, morphological and functional changes in the
uterine mucosa cause a pathological afferent input to
the structures of the central nervous system which
are responsible for the functioning the hypotha-
lamic-pituitary-ovarian axis. These processes deter-
mine ovarian hypofunction, ovulatory dysfunction,
and, therefore, hyperestrogenism, which contributes
to the EH development. Some researchers consider
hyperplasia of the uterine mucosa as a result of pro-
liferative inflammation in the endometrium [50-52].
The abovementioned explains the feasibility of
studying the development of EH in the context of
post-COVID syndrome.

A characteristic morphological manifestation of
post-COVID syndrome is systemic angiopathy as an
endothelial dysfunction with severe generalized
damage to the microvasculature, including endo-
theliitis [53]. The presence of ACE2 on the vascular
endothelium makes the vasculature one of the most
important targets of SARS-CoV-2 [53]. The main
manifestation of endothelial dysfunction is oxida-
tive stress due to an impaired bioavailability of
nitric oxide (NO) via suppression of endothelial NO
synthase and a resulting decrease in NO synthesis
[34]. At the same time, it should be noted that oxi-
dative stress also occurs in EH, as evidenced by
hypoxic damage to the endometrium. Thus, endo-
metrial samples with hyperplasia of the uterine
mucosa and chronic endometritis are characterized
by increased expression of HIF-1a (heterodimeric
redox-sensitive protein involved in the response to
reduced oxygen levels and increased concentrations
of reactive oxygen species) [50, 54]. Under condi-
tions of hypoxic damage, naturally increased neo-
vascularization of the endometrium was found, as
evidenced by an increase in CD34 expression, a
marker of early differentiation of hematopoietic
progenitor cells and endothelial cells, which deter-
mines vascular density and vasculogenesis [50, 55].
The abovementioned suggests the influence of post-
COVID syndrome with its systemic inflammation
and endothelial dysfunction on the development of
hyperplasia of the uterine mucosa which requires
further study.
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CUCTEMBI. JTH TPOIECCH OOYCIIOBJIMBAIOT THUIIO-
GyHKINIO SUYHUKOB, (OPMUPOBAHUE OBYJIATOP-
HOU AUCOYHKIUM, a 3HAYUT, THIEPICTPOTEHUH,
criocobceTByIomer  pasputuio  ['D. Hekortopsie
HCCIe0BAaTEN  PACCMATPUBAIOT — THIEPIIIA3HI0
CTU3UCTON 00O0JIOUKM MATKH KaK Pe3yJIbTaT Ipo-
IYKTUBHOTO BOCIIQJIEHUsI B SHAOMeTpuu [50-52].
BrimeckazaHHoe OOBACHAET —11€J1€CO00PA3HOCTD
H3ydeHus pa3BUTHUsA ['D B yCIIOBUIX IOCTKOBUIHOTO
CUHApOMA.

XapakTepHbIM MOPQOJIOTUYECKUM IIPOSIBIIE-
HHEM ITOCTKOBU/THOTO CUHIPOMA SBJISETCS CHCTEM-
Has AHTHUONATHSA B BHUAE DHAOTEHATBLHOU IuC-
(GyHKIIMM ¢ BBIPAXKEHHBIM TeHEPATN30BAHHBIM
MOpa’keHueM  MHUKPOIHUPKYJIATOPHOTO  pycia,
BKJIIOUast sHA0TeUUT [53]. IIpucyTcTBrE HaA DHIO-
teauun cocyZoB ACE2 fesaer cocyqucroe pycio
OJIHOM U3 BaskHeHux munieHen maiasa SARS-CoV-2
[53]. OcHOBHBIM HpPOSIBJIEHHEM BH/IOTEJTHATHHOU
IUcYHKINU SBJISIETCA OKCHUIAATUBHBIA CTpecc 3a
CUeT HapyIIeHWs OUOMOCTYIHOCTH OKCHZA a3oTa
(NO) uepe3 TmojaBjieHHE  BSH/AOTEJTHAIHHOU
NO-cuHTa3bl U CHUKEHUSA BCJIEICTBUE STOTO CHH-
te3a NO [34]. B To e Bpems ceayeT OTMETUTb,
uyro npu ['D Takke MMeeT MEeCTO OKCHAATHUBHBIN
cTpecec, O YeM CBHUJETEIBCTBYET TUIIOKCHYECKOE
oBpek/ieHue sHoMeTpusi. Tak, 06pasibl aHA0Me-
TpUsI C TUIePIIa3UeH CITU3UCTON 000JI0UKY MATKH,
coUueTamIIecss ¢ XPOHUYECKUM 3HHIOMETPUTOM,
OTJINYAIOTCA yBeJndeHHON »skcipeccuedr HIF-1a
(reTepoAMMEpHBIN PETOKC-UYBCTBUTEIBHBIN IIPO-
TEWH, MPUHUMAIOIINN yJacTHe B OTBETHOU peak-
MU Ha CHIJKEHHBIH YPOBEHb KUCJIOPO/A U YBEJIH-
YeHHe KOHIIEHTPAIINU aKTUBHBIX (GOPM KHCIIOPOZA)
[50, 54]. Ha ¢poHE rHIIOKCHYECKOTO TTOBPEKIEHUS
3aperuCTpUpOBaHa 3aKOHOMEPHO yCHJIEHHas Heo-
BACKYJIAPU3ANUs SHAOMETPUS, O UYEM CBHUIETENh-
CTByeT yBenuueHmne skcupeccuu CD34 — mapkepa
panHell aud@epeHIUPOBKU KJIETOK-IIPeAIIecT-
BEHHUKOB TeMOII0d3a U HHIOTEJHAJIbHBIX KJIETOK,
OIPEEIAIIIEr0 COCYAUCTYI0 IIOTHOCTh U IIPO-
Ilecchl BacKyJioreHesa [50, 55]. BoiiensaokeHHOE
MI03BOJIAET IPEIOJIOKUTh BIIUSIHUE MOCTKOBUJ-
HOT'O CHHJ[POMA C €ro CHCTEMHBIM BOCIIAJIEHUEM U
SH/IOTEJIMAIBHOU JUCOYHKIHEW Ha pa3BUTHE
TUIEPIUIA3UN CIU3UCTONH OOOJIOUKU MATKH, UYTO
TpebyeT JaTbHEHIIIero n3y4eHus.

B ycioBUAX JIUTEIFHOTO XPOHUYECKOTO BOCIIA-
JIeHUs TPU TIOCTKOBUHOM CHHIDOME MEHSETCs
MHKPOOHUOM KEJyJOUYHO-KUIIIEUHOTO TpakTa [56].
Y rocnuranu3upoBaHHBIX IanueHtoB ¢ HKU
COVID-19 3aperucTpupoBaHO yBeJIMYEeHNE KOJImJe-
CTBA YCJIOBHO-IIATOTEHHBIX MHUKDOOPTAaHU3MOB U
CHIDKEHHe TOIyJIANUH JakTo- u 6udumobakrepuit

Under long-term chronic inflammation in post-
COVID syndrome, the gut microbiome changes [56].
In hospitalized COVID-19 patients, an increase in
the number of opportunistic microorganisms and a
decrease in the populations of lactobacilli and bifido-
bacteria were revealed [56]. According to a number
of authors [57—59], intestinal dysbiosis persists for
10—30 days after recovery. It correlates with the
severity of the disease: an inverse correlation
between the Faecalibacterium prausnitzii presence
and the severity of COVID-19 was recorded. In addi-
tion, the presence of bacteria of the Bacteroidaceae
family, which inhibit ACE2 expression in the gastro-
intestinal tract of mice, negatively correlates with
viral load in patient stool samples. At the same time,
there are no data in the literature about changes in
the microbiome of the uterine mucosa, including
EH, in COVID-19.

However, it is worth noting that obligate anaer-
obes prevail in the microbial landscape of the uterine
mucosa in patients with EH associated with chronic
endometritis. In addition, opportunistic facultative
anaerobic microflora and viruses are detected under
conditions of a decreased lactobacilli popula-
tion [50].

The problem of carbohydrate metabolism disor-
ders during the COVID-19 pandemic is relevant.
Therapy with glucocorticosteroids for COVID-19 is
considered reasonable in the terms of pathophysiol-
ogy and is included in current clinical recommenda-
tions [60]. However, the occurrence of hyperglyce-
mia in COVID-19 cannot be explained solely by the
use of glucocorticosteroids. The damaging effects of
SARS-CoV-2 on pancreatic [-cells are widely dis-
cussed in the literature. Not only the direct cytotoxic
effect of the SARS-CoV-2 virus is widely discussed,
but also the indirect damage to -cells of the islets of
Langerhans in the case of the downregulated ACE2
expression on their surface during COVID-19.
The protective effect of ACE2 is due to increased
Ang-(1-7) activity and decreased Ang II activity. The
latter provides apoptosis of pancreatic [-cells, a
decrease in their differentiation, and free radical pro-
duction. Based on the abovementioned, it can be
argued that low ACE2 activity causes a decrease in
the functional activity of pancreatic [3-cells and leads
to insulin deficiency [13, 61, 62]. Besides, damage to
[B-cells of the pancreatic islets may be due to the
development of systemic inflammation with activa-
tion of innate immunity system during COVID-19.
Activation of cytokine production (“cytokine storm”)
leads to massive apoptosis of body cells, including
pancreatic -cells. In addition to apoptosis, pyropto-
sis, a type of cell death associated with the activation
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[56]. ITo maHHBIM psizia aBTOPOB [57—59], mucbmos
KHUIIIEUHUKA [T0CJI€ BBI3IOPOBJIEHUS COXPaHIETCs Ha
MPOTSKEHUU 10—30 AHel. OH KOPPEeNNpPYeT C TsKe-
CTHIO 3a0OJIEBaHUS: 3aperucTpUpoBaHa obOpaTHas
KOPpeJISIUOHHASA CBsA3b Mexay HanuuueMm Faecali-
bacterium prausnitzii u crenenbio Tskectu HKU
COVID-19. Kpome Toro, Hastmure 6aKTepuil ceMen-
ctBa Bacteroidaceae, KoTOpble UHTUOUPYIOT BSKC-
npeccuto ACE2 B XelyZJOYHO-KHIIEYHOM TpPaKTe
MBIIIIEH, 0OpaTHO KOPPEJIUPYET C BUPYCHOH HArpys3-
KO B oOpasmax Kaja Ial[ueHTOB. B To ke Bpems
nabopmanus 00 U3MEeHeHHH MUKPOOMOMAa CIU3HU-
CTOU 000JIOUKH MaTKH, B TOM 4yucie npu ['9, B ycio-
Busax HKI COVID-19 B simTepaTypHBIX HCTOYHUKAX
OTCYTCTBYET.

BMmecre ¢ TeM CTOUT OTMETHTH, UYTO MUKPOOHBIN
mmel3ax CIM3UCTON 000JI0UKH MATKH Y MAIUEHTOK C
I'9, acconnnpoBaHHON ¢ XpPOHUYECKUM DH/IOMETPU-
TOM, OTJINYAeTCs IPEBAIUPOBAHUEM OOJIUTATHBIX
aHa’pOOHBIX MUKpOOpraHu3MoB. Kpome Toro, o6Ha-
PY?KUBAIOTCS YCJIOBHO-TIATOTeHHAS (haKyIbTATUBHO-
a"HaspoOHass MUKpodJIopa, BUPYChl HA (DOHE YMEHb-
IIIEHUS TTOMYJISAINHI JJAaKTO0AKTEPHi [50].

[Ipo6siema HapyIeHU YTI€BOAHOTO OOMEHA BO
Bpems nauzemuu HKM COVID-19 sBisercs akTy-
asbHOM. Tepamnus ITIOKOKOPTUKOCTEPOUIAMU TIPH
HKHM COVID-19 cuuTtaeTcs maToreHeTUUYeCKH 000-
CHOBAHHOM U BKJIIOUEHA B aKTyaJIbHble KJIWHHIYE-
ckue pekoMmeHaanuu [60]. OHako BOBHUKHOBEHUE
runepriaukemuu npu HKU COVID-19 Henb3s 00b-
SICHUTBH JIUIIb IPHUEMOM IJTIOKOKOPTHUKOCTEPOU/IOB.
B suTeparype mMUPOKO OOCY:KAAeTCs MOBPEKIAI0-
miee aericrerue SARS-CoV-2 Ha [-KJI€TKH IIOIKeIy-
JIOYHOW KeJie3bl. IIIupoko o6cykaaercss He TOJIBKO
MPsIMOE ITUTOTOKCUYECKOE JielicTBrue Bupyca SARS-
CoV-2, HO U KOCBEHHOE MOBPEXKIEHUE [-KJIETOK
OCTPOBKOB JlaHTepranca B cjiydyae yMeHbIIEHUS
skcnpeccun ACE2 Ha ux nosepxHoctu npu HKIN
COVID-19. IIporektuBHoe jedictBue ACE2 006y-
CJIOBJIEHO TIOBBIIIIEHHEM aKTUBHOCTU Ang-(1-7) u
yMmenbllieHueM aktuBHOocTH Ang II. Ilocnemuuit
obecrieunBaeT amonTo3 P-KJIETOK MOKETYA0UHON
JKeJie3bl, CHIKeHue ux auddepeHIupoBKH, BbIpa-
60TKy CcBOOOAHBIX panukaaoB. Ha ocHoBaHUHU
BBIIIEN3IOKEHHOTO MOXKHO YTBEpPKJIaTh, UTO
yMeHbIlleHue akTuBHOCTU ACE2 aBseTcs npuyuu-
HOU CHWXeHUSA (YHKIIUOHAJIBHON aKTUBHOCTU
B-KJIETOK MO/KEJTy/JOUHON KeJIe3bl U MPUBOJUT K
HEJI0CTaTOYHOCTH HWHCYJWHA [13, 61, 62]. Kpome
TOTO, MIOBPEK/IeHNE [3-KJIETOK OCTPOBKOB MOKETY-
JIOYHOM 2KeJie3bl MOXKeT OBITh 00YCJIOBJIEHO Pa3BU-
THeM TeHepaJIN30BAaHHOTO BOCIAJIEHHUA C aKTHUBA-
IMed CUCTEMBI BPOXKJIEHHOTO HMMYHHUTETA IIPU
HKH COVID-19. AXTuUBaIysA CHUHTE3a IIUTOKHHOB

of innate immunity, is involved in damage to the
pancreas [13]. In this case, in EH cells in the uterine
mucosa may use availability of the overabundant
glucose to supply anabolic pathways and disease
progression. However, the relationship between
hyperglycemia and EH in post-COVID syndrome
remains unexplored.

CONCLUSION

Based on the review, we can conclude that the
data on damage to the uterine mucosa by the SARS-
CoV-2 virus are insufficient, as well as data on the
impact of the novel coronavirus infection COVID-19
and post-COVID syndrome on the female reproduc-
tive function, in particular on the EH development
which determines the relevance of research on this
issue, especially in the context of the modern demo-
graphic situation.
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(«IATOKUHOBBIN ITOPM») MPUBOIAUT K MacCOBOMY
aroITO3y KJIETOK OPTaHWU3Ma, BKJIIOUAs [(-KJIETKH
MIO/KETyNOYHON 2kese3bl. IlomMmuMo amomTo3a B
MIOBPEXK/IEHUHU II0JKETYIOUHOM KeJIe3bl HPUHU-
MaeT yJacTHe MUPOITO3 — TUI KJIIETOUHOH rubesu,
CBA3AHHBIHN C aKTUBAIMEH BPOXKAEHHOU UMMYHHOHN
cucrembl [13]. B aTom ciayuae ipu I'D xieTku cim-
3UCTON O0OJIOUKM MaTKU MOTYT HCIOJIb30BaTh
130BITOYHYIO IOCTYITHOCTD IJTIOKO3BI JJI1 HOAITUTKH
aHa0OJIMYECKUX IyTEW U MPOrPECCHPOBAHUSA 3a00-
sneBanus. OTHAKO B3aUMOCBS3b TUIEPTJINKEMUN U
'S B yc10BUSAX TOCTKOBU/THOTO CHHPOMA OCTAETCS
HEU3yJYEHHOM.

3AK/IOYEHUE

Ha ocHoBaHMM TpOBEEHHOTO 0030pa MOKHO
c/leslaTh 3aKJIIOUEeHHE O TOM, 4YTO CBEJEHHS IIO
MOBPEXKAEHUIO CAU3UCTON OOOJIOUKH MATKU BUPY-
coMm SARS-CoV-2 HegocTaTOUHEBI, TAK K€ KaK U CBe-
nenus o Baussauu HKM COVID-19 1 TIOCTKOBUTHOTO
CHHPOMAa Ha PENpPOAYKTUBHYI0 (YHKIINIO >KEeH-
IWHBI, B YaCTHOCTH, HA pa3BuTue I'D, 4T0 00yCI0B-
JINBAET aKTyaJIbHOCTh HCCJIEIOBAHUM II0 JIAHHOU
mpobsieMe, OCOOEHHO B VCJIOBHUAX COBPEMEHHOM
JieMorpauuecKou CUTyaIuu.

KoH@IUKT HHTEPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUU KOH(JIMKTA UHTEPECOB.
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HeBponaTtus mosioBoro Hepsa. Kiimauueckuu ciydau
T.IO. barenbkoBa

T'AY3 CO «Cgepoaosckas obaacmuas kaunuveckasn 6oavHuya NO 1», Examepunbype, Poccus

AHHOTAIIMA

HeBpomnartus MOJI0BOTO HEPBa, WU IMyAEHOHEBPOIATH, — pPe/ikoe 3a00JieBaHNEe, KOTOPOE XapaKTEepU3yeTCsl yIeMie-
HHEM WJIN CKAaTHEM II0JIOBOTO HepBa B Pa3JIMYHBIX aHATOMHUYECKHUX CTPYKTypax. HeBporarus mosioBoro HepBa 3HaYU-
TEJIPHO YXYy/IIaeT KAa4ecTBO JKH3HH IMAIlE€HTOB, CEPhe3HO OIPAHMYMBAET BBIIIOJHEHHE OOBIYHBIX IOBCETHEBHBIX JIE€H-
CTBUH. /IMarHO3 IMyIeHAOHEBPOIIATUH YACTO CTABUTCSA JOCTATOYHO ITO3JHO WU OMIUOOYHO M3-32 TOTO, YTO KIMHIUIECKIE
IIPOSIBJIEHUS MOTYT UMHTHPOBATh APYTHe MAaTOJIOTUH. B HacTosIlee BpeMs CyIIECTBYET JOBOJIBHO MajO MEAUIIMHCKOH
JIUTEPATyPhl U HAYYHBIX JAHHBIX I10 IUarHOCTUKE U JIEUeHUIO JAHHOTO 3a00s1eBaHusA. B 5Tol cTaThe IpescTaBieH cilyJyai
MyZIeHIOHEBPOIIaTHH Y MY>KUMHBI ¢ Ka06aMu Ha Ta30BYI0 60J1b Ha TPOTSIKEHUU 6 Mec.

Kmoueenle cro6a: 110J0BON HEPB, HEBPOIIATHS, JIEUEHUE, IyIeH/IOHEBPOIATH .
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Pudendal neuropathia. A case report
T.Yu. Batenkova

Sverdlovsk Regional Clinical Hospital No. 1, Yekaterinburg, Russia

ABSTRACT

Pudendal neuropathia is a rare disease caused by entrapment or compression of the pudendal nerve in various anatomical
structures. Pudendal neuropathia impacts the quality of patients’ life significantly, and restricts the activities of daily living
dramatically. The diagnosis of pudendal neuropathia is often made lately or wrongly because clinical manifestations can
mimic other pathologies. Currently, there is a paucity of medical literature and scientific data on the diagnosis and treat-
ment of this condition. This article presents a case of pudendal neuropathia in a man with pelvic pain complaints over a

period of 6 months.

Keywords: pudendal nerve, neuralgia, treatment, pudendal neuropathia.
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BBEJAEHUE

HeBpomnaTus moyI0BOTO HEPBa, WJIH IMyAEeH/I0HEB-
porartus, — 3TO peZIKOe U MaJIOU3BECTHOE 3a00JIeBa-
HUe, KOTOPOEe XapaKTepU3yeTcs YIeMJIEHUeM WU
CKaTHUEM II0JIOBOTO HEPBA, MPOSBIISIONIUMCS HeEH-

INTRODUCTION

Pudendal neuropathia is a rare and little-known
condition caused by entrapment or compression of
the pudendal nerve, manifested by neuropathic pain
(burning, tingling, shooting pain) in the sensitive
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pomatuyeckoii 0osblo  (CKKEHHe, ITOKaJIbIBaHUE,
3JIEKTPUUYECKUE Pa3ps/ibl) B UyBCTBUTEIBHON 00JIa-
CTH JJAaHHOTO HepBa (T.e. OT aHyca /10 JUCTAJTbHBIX
OT/IEJIOB TIOJIOBOTO WIEHA WIHM KJIUTOpPA) C MEXaHH-
yeckuM (GakTopoM (ycyTyOsiseTcs: WM IPOBOIUPY-
€TCs B MOJIOJKEHUHU CHUJIS U 00JIerdaercs B MOJIOXKe-
HUM CTOSI WK Jiexka) [1, 2].

HeBponaTus moJjIoOBOTO HepBa — PeNKHN CHH-
ZIPOM, U €ro UCTUHHAS PaCHpPOCTPAHEHHOCTb HEU3-
BecTHA. [lyneH/IOHEBpOTIATHSA BIIEpBBIE OBLIA OITH-
cana B 1987 r. goktopoMm Kepapom AMapeHKO y
Bestocunenucra. OH OIpEeNeNTHu COCTOSTHHE CIIOP-
TCMEHA KaK «CHH/IPOM BEJIOCHUIIEIUCTA», WU «CUH-
JipoM KaHasa AJjibKoka». B 1991 r. mokTop Axmef
IlMaduk BHEpBBIE OMHCAT METOH JEKOMIIPECCUH
II0JIOBOTO HEPBa.

CuauTaercs, YTO YacTOTa HEBPOIATHHU II0JIOBOTO
HepBa COCTABJIsAET 1 HA 100 000 Yesl., HO (dhakTuye-
CKasl PacCIpOCTPAHEHHOCTh, KaK I0JIaTraloT, 3HAYH-
TeJIbHO BbIIIe. IlyneHmOHeBpomaTHel KEHITUHBI
CTPAaJIAfoT B IBa pasa uaille, 4eM My:KuuHbl. CpemHee
BpeMsI IIOCTAHOBKHU JAMATHO3a COCTABJISAET 4 Tofa C
JMalia3o0HoM OT 1 710 15 JieT [1, 3—5].

[TpuuyrHa HEBPOIIATUH IIOJIOBOTO HEPBA HE BCET/IA
sicHa. I1o JaHHBIM JTUTEPATYPHI BBIAEAIOT MEXaHU-
yeckre U HeMexaHmueckre (akTopbl. MexaHude-
CKasi TpaBMa SIBJISIETCs. OCHOBHOM MPUYMHOM pa3BU-
THSI JAHHOTO 3a00JIeBaHMs.

[Tosi0BOI HEPB MOBpEXIAETCSA IPU XUPyprude-
CKHX OIlepanusax Ha OpraHax MaJioro Tasa (Hampu-
Mep, IPHU TUCTEPIKTOMHHU) U OeApe, MPHU ClazMe
MBIIII TA30BOTO JAHA (0COOEHHO BHYTPEHHSS 3allv-
paresibHas1 MBIIIIIA, MBI, TOAHUMAOIIAS 3aTHUH
MIPOXOJ), JABJIEHUU OKPYXKAIOIIUX CBI30K (KpecT-
[I0BO-OCTHUCTOH, KPECTIOBO-OyrOpHOW), TpU IIps-
MBIX TpaBMax fATOJUIl WM CIIHHBI, IPH OCTeoap-
TPUTE U OCTEOTIOPOTHUECKHUX TIEPEIOMaX, BaTHHAIIb-
HBIX POZIaX, XPOHUYECKUX 3aII0PaX, YACTOH e3/le Ha
BEJIOCHIIE]IE.

duTHec-yIpa)KHEHUsI, MOJHATHE TSDKECTEH C
[IpUCETAHUAMM, BBIIAZIAMH M KUMOM HOTaMH,
KapaTe ¢ KUKOOKCHHTOM, KaTaHHe Ha POJIUKAX, e371a
HAa KPOCCOBBIX MOTOITUKJIAX — BCE 3TO MOXKET CTaTh
IIPUYNHON HEBPOIIATUH II0JIOBOTO Hepsa. IIpenro-
JlaTaercsi, 4TO /JINTEJIbHOE CHAEeHWEe Ha MPAMOU
MIOBEPXHOCTU TAKKE MOIKET CIIOCOOCTBOBATH PA3BU-
TUIO IyZIEHI0OHEBPOIIATH .

K HeMmexaHWUeCKMM NpUYMHAM HEBPOIATHHU
[I0JIOBOTO HEPBA OTHOCATCA BUPYCHbIE HHOEKIINHI
(omosiceiBaromui repriec, BUY), iyuesas tepamnus u
caxapHbIii 1uaber [3, 4, 6—9].

[TonoBO# HEPB ABJIAETCA CMELIAHHBIM HEPBOM,
HECYIIM JIBUTATeJIbHbIE (20 %), BereTaTUBHBIE
(30 %) u uyBcTBUTENBHBIE (50 %) BookHa [5]. OH

area of this nerve (i.e. from the anus to the distal
parts of the penis or clitoris) with a mechanical com-
ponent (aggravated or triggered in a sitting position
and relieved in a standing or prone position) [1, 2].

Pudendal neuropathia is a rare condition, and its
true prevalence is unknown. Pudendal neuropathia
was first described in 1987 by Dr. Gerard Amarenco
for a cyclist. He defined this condition as cyclist’s
syndrome (Alcock canal syndrome). In 1991,
Dr. Shafik described for the first time the method of
pudendal nerve decompression.

The incidence of pudendal neuropathia is thought
to be 1 per 100 000, but the true incidence is believed
to be significantly higher. Women suffer from puden-
dal neuropathia twice as often as men. The average
time of diagnosis is 4 years (range: from 1 to 15 years)
[1,3-5].

The cause of pudendal neuropathia is not always
clear. According to the literature, mechanical and
non-mechanical factors are distinguished. Mechani-
cal trauma is the main cause of this condition.

The pudendal nerve is damaged during surgical
interventions for the pelvic organs (for example, dur-
ing hysterectomy) and thigh, in pelvic floor spasm
(especially the internal obturator muscle, the levator
ani muscle), pressure of the surrounding ligaments
(sacrospinous, sacrotuberous), in direct buttock or
back injuries, osteoarthritis and osteoporotic frac-
tures, vaginal delivery, chronic constipation, intense
cycling.

Physical exercises, weight lifting with squats,
lunges and leg presses, karate and kickboxing, roller
skating, riding cross-country motorcycles can cause
pudendal neuropathia. It is assumed that prolonged
sitting on an even surface can also contribute to the
development of pudendal neuropathia.

Non-mechanical causes of pudendal neuropathia
include viral infections (herpes zoster, HIV), radia-
tion therapy and diabetes mellitus [3, 4, 6—9].

The pudendal nerve is carrying both motor (20%),
autonomic (30%) and sensory (50%) fibers [5]. It
originates from the ventral branches of the sacral
plexus S2—S4, enters the deep gluteal space through
the lower part of the greater sciatic foramen, passes
below and anteriorly the piriformis muscle. Then, it
passes medially to the ischial tuberosity between the
sacrospinous and sacrotuberous ligaments, along
with the internal pudendal artery. Then the nerve
turns sharply and anteriorly, returning to the pelvis
through the lesser sciatic foramen, crossing the
pudendal canal (Alcock canal), where it divides into
its terminal branches: the inferior rectal nerve, the
perineal nerve and the dorsal nerve of the penis (or
clitoris) [1, 8, 10, 11].
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OepeT cBoe HAYaJIo U3 BEHTPAIbHBIX BETBEH KpECT-
IOBOTO CILIETEHUS S2—S4, BXOAUT B TJIyDOKOE sITO-
JIIUYHOE MTPOCTPAHCTBO Yepe3 HIKHIO YacTh 00JIb-
IIOTO CEJAJIUIIHOTO OTBEPCTUsS, IPOXOAUT HIDKE U
KIepeau TPYIIEBUIHON MBIIIIIBL. [locae mpoXoauT
MeIUIPHO K CEJAJIUIIHOMY OTPOCTKY MEXIY
KPECTIIOBO-OCTHUCTOU U KPECTIIOBO-OYTPUCTOU CBSA3-
KaMH, BMeECTe C BHYTPEHHEHN IIOJIOBON apTepuen.
3areM HepB Pe3KO MMOBOPAYUBAET KIIEPEIU, BO3BPa-
[asch B Ta3 Yepe3 Majloe CEeAINIIHOe OTBEPCTHE,
rmepecekasi IOJIOBOM KaHai (Takke Ha3bIBA€MBIH
KaHAJIOM AJIbKOKA), TZle OH pasjiesisgercs Ha CBOU
KOHEUHble OTBETBJIEHUs: HIDKHUN IPAMOKUIIEY-
HBIM HEpB, TPOMEXKHOCTHBI HEPB U JIOPCAJIbHBIN
HEPB I10JIOBOTO WieHa (uiu kiautopa) [1, 8, 10, 11].

AHATOMMYECKHUH XO/T [TI0JIOBOTO HEPBA CJIOKEH, U
[IO3TOMY BEPOSTHOCTH €ro CJaBJIEHUS OCTAeTCs
BBICOKOH. B 3aBHCHMOCTH OT JIOKQJIMU3AlUH KOM-
IIpeccuyl IIy/IeH/IOHEBPONIATHIO IIOAPA3/eJIA0T Ha
YyeThIpe THUIIA: TUI | — 3aleMJIeHHe 0] TPYIIeBU/I-
HOUW MBIIIIENA, KOT/[a CPAMHOU HEPB BBIXOAUT W3
0OJIBIIION CeaIUIIHON BhIeMKH; TUII 11 — 3amemie-
HUe MeXY KPEeCTI[OBO-OCTUCTBIMU U KPECTIIOBO-
OyTPUCTBIMU CBSI3KaMH, SIBJIseTCs Haunbosiee pac-
[IPOCTPAaHEHHBIM MECTOM VIIEMJIEHUS CPaMHOTO
HepBa; tun III — 3amemsienre B KaHaje AJIBKOKA;
T [V — 3aimemMieHre TEpMUHAIBHBIX BETBEH [3, 4].

HmKHUHA MPAMOKUIIIEUHbI HEPB WHHEPBUPYET
HapY)KHBIU aHAJIbHBIN CHUHKTED, CAUZUCTYIO 060-
JIOYKY HIKHEU TIOJIOBUHBI QHAJBHOTO KaHAIA U
[lepUaHaAJIBHYI0 KOXYy. [IpOMEeXHOCTHBIA HepB
oTZaeT T/Iy00KyI0 ABUTATEIbHYIO YaCTh K MBIIIIAM
YPOTEHUTATHLHOTO TPEYTOJIbHUKA U JIBYM IIOBEPX-
HOCTHBIM YYyBCTBUTEJIbHBIM BETBAM — MeJUAIb-
HOMY U JIaTepaJIbHOMY 3aJlHeMy ryoHOMY (MOIIIO-
HOYHOMY) HepBaM. JlopcasibHBIH HEPB KJIUTOpPA/
[I0JIOBOTO WIeHA IIPOXOIUT B/0JIb THLJIBHOM IIOBEPX-
HOCTH BTUX OPraHOB, WHHEPBUPYET ITOKPOBHYIO
KOKy. B TabJ1. 1 mpejicTaBjeHa HHHEPBAIUS BETBEH
II0JIOBOTO HepBa [5, 12].

Ta6smmua 1. MHHepBalys BeTBel M0J0BOT0 HEPBa
Table 1. The innervation of the pudendal nerve branches

The anatomical distribution of the pudendal
nerve is complex, and therefore, the probability of its
compression remains high. Depending on the site of
compression, pudendal neuropathia is divided into
four types: type I — entrapment below the piriformis
muscle as the pudendal nerve exits the greater sciatic
notch; type IT — entrapment between the sacrospi-
nous and sacrotuberous ligaments is the most com-
mon site of the pudendal nerve entrapment;
type III — entrapment in the Alcock canal; type IV —
entrapment of terminal branches [3, 4].

The inferior rectal nerve innervates the external
anal sphincter, the mucous membrane of the lower
half of the anal canal and the perianal skin. The peri-
neal nerve gives the deep motor part to the muscles
of the urogenital triangle and two superficial sensi-
tive branches — the medial and lateral posterior
labial (scrotal) nerves. The dorsal nerve of the clito-
ris/penis runs along the back surface of these organs
and innervates the integumentary skin. Table 1
shows the innervation of the pudendal nerve
branches [5, 12].

The lesion occurs mainly in the interligamentous
space. This space is formed by the sacrospinous and
sacrotuberous ligaments near the ischial spine. The
secondary site of lesion or compression of the nerve
is in the Alcock canal because of the falciform pro-
cess of the sacrotuberous ligament and/or fascia of
the internal obturator muscle. Nerve lesion may
affect one or more branches, or only a part of the
branches. This leads to a large number of diverse
complaints [13, 14].

Three main factors influencing the development
of pudendal neuropathia can be distinguished: vas-
cular, ionic and mechanical. There are controversies
as to which factor is more important, especially in
the early stages of compression. However, it is cur-
rently believed that the vascular factor prevails.

For the normal functioning of the nerve, a perma-
nent blood supply is necessary. When the pudendal

BeTBb HHHepBHpyeMBble aHATOMUYECKUE CTPYKTYPbI

Branch Innervated anatomical structures

YyBcTBUTEIbHAS Koa B 06/1aCTH TPOMEXKHOCTH U MOJIOBBIX OPTAaHOB

Sensory Skin in the perineum and genitals

JlBuraresbHas Hapy»xHbI# aHa/IbHBIN COUHKTED, MBIIILA, TOAHUMAIOLIAs 33IHUH IPOXO0J, TYKOBUUHO-Ty64aTast U

Motor CelaTUIHO-TIeLlePUCTAsT MBIILIb], TOIIEPEYHO-T10JI0CaThIH CPUHKTED YPETPHI, a TAKXKe IMIy60KHe U
MMOBEPXHOCTHBIE MBIIIIIbI TPOMEXHOCTH
External anal sphincter, the levator ani muscle, the bulbospongiosus and ischiocavernosus muscles,
the urethral striated sphincter, as well as the deep and superficial muscles of the perineum

BereraTuBHas JpeKIUs U OIyIeHHEe TO3bIBA K MOYEH CITYCKAaHUIO

Autonomous Erection and urge to urinate
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[ToBpeskaeHne TPOUCXOAUT B OCHOBHOM B
MEKCBAB0YHOM IIPOCTPAHCTBE. DTO MPOCTPAHCTBO
00pa3o0BaHO KPECTIIOBO-OCTUCTOH M KPECTI[OBO-
OyropHOU CBSI3KaMH BOJIM3U CENAJIUIIHON OCTH.
BTopuuHOE MeCcTO MOBPEXAEHUS U KOMIIPECCHU
HepBa HAXOJUTCS B KaHasie AJIbKOKA U3-3a CePIIo-
BHUIHOTO BBICTYTIA KPECTI[OBO-OYTOPHOU CBA3KH 1/
win  dacnuu  BHYTPEHHEW  3amupaTesIbHOHU
Mbliel. [ToBpexeHre HEpBA MOXKET 3aTPOHYTHh
OZIHY WJIA HECKOJIbKO BETBEH HJIM TOJIBKO YacTh
BeTBeH. JTO MPUBOJUT K OOJBIIOMY KOJIUYECTBY
CMellaHHBIX axob [13, 14].

Mo3KHO BBIIEJTUTH TPH OCHOBHBIX (paKTOpA, BJIU-
SAIOIIUX HA pa3BUTHE HEBPOIIATHUU ITOJIOBOTO HEPBa:
COCYZIUCTBIA, WOHHBIM U MexaHuUueckuil. Cyte-
CTBYIOT PAa3HOIJIACHUS OTHOCHUTEJIBHO TOTO, KaKOH
(dakTop BarkHee, 0COOEHHO HA PAHHUX CTAJTUSAX KOM-
npeccur. OZHAKO B HACTOSIIEE BPeMs CUUTAETCS,
YTO MPeobIaiaeT COCYAUCTIN (HaKTop.

Jlna HOpMasbHOrO (YHKIMOHUPOBAHUS HEpPBa
HEeOOXOMMO TIOCTOSHHOE KpoBOcHaOxkeHue. IIpu
VIIIeMJIEHU Y TI0JIOBOTO HEPBA Pa3BUBAETCS OJTHOBpE-
MEHHO THIIOKCHSA, OTEK, UIeMus U Gudpo3 Hepra.
CHUKeHHe KPOBOTOKA BCETO Ha 30—50 % MPUBOIUT
K OKUCIUTETbHOMY (ochOpPUINPOBAHUIO U BBIpA-
0OTKE aHTHUTEJ, YTO CHIKAeT 3OPEKTUBHOCTH
HAaTPUEBOU IOMIIbI, AKCOIIA3MAaTHUYEeCKOH TpaHC-
TIOPTHOM CHCTEMBI U IEJIOCTHOCTH KJIETOUHON MeM-
OpaHbl, YTO MPUBOJHUT K HAPYIIEHUIO HJIU IOTEPE
repeiavu o0 HEPBHOMY BOJIOKHY.

[ToMHMO BBIIIIEOTHUCAHHBIX MATO(PUBUOIOTHYE-
ckux (aKTOPOB, OJTHOBPEMEHHO PA3BHUBAETCS BEHO3-
Has OOCTPYKIIHs, BBI3bIBAIOIAs BEHO3HBIN 3aCTOM,
YTO IPUBOJUT K OTEKY B SH/[OHEBPAJIBLHOU TKAHHU C
MOBBIIIIEHNEM JIaBJIEHUS BO BHYTPHUIIYYKOBOM ITIPO-
CTPAHCTBE, UTO yCUJINBAET 3(PDEKTHI HCXOTHOU KOM-
npeccun. Eciim KoMmpeccusi yBEJIMUHUBAETCSA WJIH
OTEK COXpAHSETCs B TEUEHUE JUTUTETBHOTO TIEPUO/IA,
mpoucxoAuT npoiudeparus Gudpo61acTOB BHYTPH
HEpBa C MPEIIECTBYIOITHUM IIPOIECCOM JeMUETHHU-
3anuu. Ecoiu mpudmHa coxpaHsiercsi, @uOpo3 MOKeT
BBI3BATh BTOPUYHYIO THIIOKCHIO B CETMEHTaxX HEPBA,
IIOCKOJIBKY HapyIllaeTcss KpoBooOpareHue u 00MeH
MESK/Ty COCYJIUCTBIM CILJIETEHHEM U HEPBOM [5].

[Tpu nynenmoHeBpomaTuu 00JIb OOHAPYKUBa-
eTcsl B 30HE/30HAX MHHEPBAIMHU II0JIOBOTO HEPBA.
BoJib MOKeT BO3BHUKATH B 00J1aCTU BYJIbBBI, BjIara-
JIUIIA, KJIUTOPA, TPOMEKHOCTH U MPSAMON KUIIKU Y
JKEHIIUH, a TaKKe B TOJIOBKE IIOJIOBOTO WJIEHA,
MOIIIOHKE, 32 UCKJIIOUEHUEM STHYEK, TPOMEKHOCTH U
NpAMOM KUIIIKe y My:KUuWH. BoJjib MOKeT OBbITh
BBI3BAaHA MOYEUCITyCKaHUEM, fieheKaIuen, daKyJIs-
[ped, BariHAJIbHBIM TPOHUKHOBEHHEM, OPra3MoOM
WIA TPOCTO TO3BIBAMHU HAa MOYEHUCIYCKAHHE WJIH

nerve is entrapped, hypoxia, edema, ischemia and
fibrosis develop simultaneously. A decrease in blood
flow by only 30—-50% leads to oxidative phosphoryla-
tion and the production of antibodies, which reduces
the effectiveness of the sodium pump, axoplasmic
transport and cell membrane integrity, thus leading
to disruption or loss of neurotransmission.

Besides the abovementioned pathophysiological
factors, venous obstruction develops simultaneously,
causing venous stasis, which leads to endoneural tis-
sue edema with increased pressure in the intrafas-
cicular space, adding to the effects of initial compres-
sion. If compression increases or edema persists for
a long time, fibroblast proliferation occurs inside the
nerve with a preceding process of demyelination. If
the cause persists, fibrosis can cause secondary
hypoxia in nerve segments, as the circulation and
nutrient exchange between the vascular plexus and
the nerve are disrupted [5].

Pudendal neuropathia is manifested by burning
neuropathic pain in the innervation area of the
pudendal nerve. Pain can occur in the vulva, vagina,
clitoris, perineum and rectum in women, as well as in
the glans penis, scrotum, except for the testicles,
perineum and rectum in men. Pain can be caused by
urination, defecation, ejaculation, vaginal penetra-
tion, orgasm, or urge to urinate or defecate. Stress
and menstrual cycle disorders increase pelvic pain.

Pudendal neuropathia can be unilateral or bilat-
eral. If the neuropathia is rather distal, affecting only
a certain branch of the pudendal nerve, then the pain
may be limited to the clitoris, or vulva, or vagina, or
only the rectum.

A small proportion of patients may experience
pain outside the pudendal nerve innervation region,
besides the classic symptoms of pudendal neuro-
pathia. In these cases, it may manifest as an unspeci-
fied neuropathic pain in the lower abdomen, poste-
rior aspect of the thigh, or even in the lower back,
and may be associated with muscle spasm. Pain syn-
drome can extend to the suprapubic, inguinal, femo-
ral, anal, coccygeal regions and the superior medial
aspects of the thighs.

Patients with pudendal neuropathia often have
concomitant symptoms, such as frequent urination
and urinary urgency, symptoms mimicking intersti-
tial cystitis, dyspareunia and persistent genital
arousal.

Neuropathic pain is burning, tingling, pressing,
and dull. Patients have severe hyperalgesia (hyper-
sensitivity and severe pain in response to a mild nox-
ious stimulus), allodynia (pain in response to an
innocuous stimulus) and paresthesia (tingling or
numbness) commonly known as creeping sensation.
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nedekanuio. CTpecc 1 UBMEHEHUS] MEHCTPYaJIbHOTO
[MKJIa YCHJINBAIOT TA30BYIO OOJIb.

[TynenoHeBpOIaTs MOKeT OBITH OJTHOCTOPOH-
Hel wiu ABycropoHHel. Ecim HeBpomartus 6osee
JIUCTJTBHASI, 3aTParuBaroIias JUIIb ONpeeIeHHYIO
BETBb IIOJIOBOTO HEPBAa, TOrAa 0OO0JIb MOXKET OBITh
OTpaHUYEHa TOJIbKO KJIUTOPOM, WJIM BYJIbBOH, MJIH
BJIATQJTUIIEM, WJIH TOJBKO MIPAMON KHUIITKOH.

Heb60J1bI110# TIPOIIEHT HAIEHTOB MOXKET UMETh
0oJIb BHE 30HBI WHHEPBAIIUK IIOJIOBOTO HEpBa B
JIOTIOJTHEHHE K KJIACCHYECKHM CHMIITOMAM ITy/I€H/10-
HEBpPOIIATHUU. B 3THX c/lydasx OHA MOMKET IIPOsIB-
JIATHCSA B BUJIE HEOIPEIEJIEHHON HEBPOIIATUUECKON
0oJii B HUKHEH YacTH jKUBOTA, 3aJHEH yacTu Oeapa
WIN Ja’ke B HUKHEH YacTH CIIMHBI U MOXET OBITh
CBsI3aHA C MBIIIEYHBIM crtadzMoM. BoJjieBol cuHApOM
MOKET PacCIpOCTPAHUTHCA B HAAJI00KOBYIO, Iaxo-
By10, O€ZIpeHHYI0, aHAIBHYIO, KOITYUKOBYIO 00J1aCTH
U BEPXHIOI0 MeJIMAJIbHYIO YacTh Oejiep.

[TarueHTHI ¢ HEBpOIIATHEW IIOJIOBOTO HEpBa
YacTO MMEIOT COIYTCTBYIOIIHE€ CHUMIITOMBI, TaKHe
KaK yJallleHHOe MOUYEHCIyCKaH€e U UMIIEPaTHBHBIE
MO3BIBBI, CHMIITOMbBI, UMUTHPYIOIIHE WHTEPCTUIIHI-
JIbHBIN ITUCTHUT, TUCIIAPEYHUIO U CTOMKOE CEKCYaTb-
HOe BO30Y:K/IeHue.

HeBpomaTuueckas 60JIb HOCUT KTYUUH, IOKAJTbI-
BAIOIIUH, AABANUHN U TYIIOH XapakTep. Y marjueHToB
HaOJIIOTaeTcsl BbIpasKeHHAsT TUIlepayire3usi (IOBBI-
[IeHHasi YyBCTBUTEJIBHOCTh U BBIpA)KEHHAsA O0JIb B
OTBET Ha cJIa0ObI 00JIEBOY Pa3ApasKUTEIb), AJIOAU-
HusA (607 B OTBET Ha HEOOJIEBOH pa3/IpaskKUTENb) U
rapecre3uu (OIIyIeHUe TTOKAIBIBAHUSA WA OHEME-
HUSI, IITPOKO U3BECTHBIE KaK « MYPAIIIKHU TI0 KOXKE» ).
Kak mpaBmio, CHUMITOMBI IPHUCYTCTBYIOT, KOTI/Ia
MMAIUEeHThl CUJIAT, U MEHee BBIPAYKEHBI WU MOTYT
Jlaske OTCYTCTBOBATh B MOJIOXKEHWH JIEXKA UJIN CTOS.
[Ipy cupeHun Ha YyHUTaze O00JIb 3HAYUTEHHO
MeHbIIle, UeM Ha cTysie. CUuTaeTcs, YTo 3TO SABJIEHHE
CBsI3aHO C JIaBJIEHUEM Ha CellaJINIIHbIe OYTPhI, a He
Ha MBIIIIIHI TA30BOT'O THA.

[TareHTHI OOBIYHO TPOCHIMAIOTCA YTPOM C
MHUHUMAJIbHBIMU CUMIITOMAaMHU HUIn 6e3 HUX; OZHAKO
OoJsib OyleT ycuauBaThCcs B TeueHHWe JHA. Yacro
MMaIEeHThI COOOIIAIOT 00 OIIYIIEHUH ITPUCYTCTBUS
MHOPO/THOTO TeJia BO BJIaTaJIUIIE WU O TOM, UTO OHH
CUJIAT HA KAKOM-JTH0O IpeiMeTe, HAapUMep Ha TeH-
HHUCHOM Ms4e, Ms4e /i rosibda. OgHol 3 Hanbo-
Jlee YaCThIX Kajt00 sIBJIAETCs OIIyIeHNE « PaCKaIeH-
HOU KOUepTHU» BO BJIATAJIUIIE WJIN B IPSIMOU KUIITKE
[1,7,13].

JluarHocTMKa HEBPOIATHH II0JIOBOTO HEpBa
3aTpy/IHEHA, U ITAITUEHTHI YaCTO CTPAJIAI0T HECKOJIBKO
JieT ot 6ok, Tpex/ie ueM Oy/ieT MOoCTaByieH Ipa-
BUJIBHBIH Har€os [15].

Generally, symptoms are in a sitting position, and
are less pronounced or may even be absent in a lying
or prone position. When sitting on a toilet, the pain is
much less than on a chair. It is believed that this phe-
nomen is associated with pressure on the ischial
tuberosity, and not on the pelvic floor muscles.

Patients usually wake up in the morning with or
without minimal symptoms; however, the pain will
worsen throughout the day. Females often report
foreign body sensation in the vagina, or that they are
sitting on an object, such as a tennis ball, a golf ball.
One of the most common complaints is sensation of
a “hot poker” in the vagina or rectum [1, 7, 13].

Diagnosis of pudendal neuropathia is difficult,
and patients often suffer from pain for several years
before a correct diagnosis is made [15].

Diagnosis of pudendal neuropathia is often based
on the exclusion of other conditions that cause pain
in the pelvic floor muscles. The differential diagnosis
of pudendal neuropathia includes vulvodynia, pelvic
floor tension myalgia, interstitial cystitis and neural-
gias of other pelvic nerves — obturators, genitofemo-
ral, or ilioinguinal [1].

The most important element of the diagnosis is
medical history taking, clinical examination and a
pudendal nerve block. In 2008, the Nantes criteria
for the diagnosis of pudendal neuropathia was pub-
lished. These criteria are currently widely used in the
diagnosis of patients with pudendal neuropathia.

The Nantes criteria are grouped into 4 categories:
inclusion criteria — basic, complementary and exclu-
sion criteria, as well as associated signs.

Inclusion criteria:

1. Pain is associated with the anatomical distribu-
tion of the pudendal nerve.

2. Pain is mainly in a sitting position.

3. The patient does not get up at night because of
pain, although many patients may experience diffi-
culty falling asleep due to pain.

4. There is no identifiable sensory loss.

5. Relief of pain occurs with a pudendal nerve
block.

Complementary criteria:

1. Pain is described as burning, shooting or stab-
bing in nature and is associated with numbness.

2. Allodynia or hyperpathia.

3. Foreign body sensation or heaviness in the rec-
tum or vagina.

4. Pain progressively increases and peaks in the
evening, but stops when the patient lies down and
falls asleep.

5. Pain is more on one side.

6. Pain is more prominent posteriorly and occurs
a few minutes or hours after defecation.
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JlmarsocTuka ImyZeHZOHEBPOIIATUH YacTO OCHO-
BBIBaeTCA HA WCKJIIOUEHUH JPYTUX COCTOSTHUH,
BBI3BIBAIOIIUX 00JIb, BO3HUKAIOIIYI0 B MHBIIIIAX
TazoBoro pAHa. JuddepeHIUaNTBHBIA JUarHO3
HEBPOIIATHU IT0JIOBOTO HEPBA BKJIIOYAET: BYJIbBO/IH-
HUIO, MUAJITHIO HAIPS?KEHUS Ta30BOTO IHA, UHTEP-
CTUITUAJIBHBIA IFICTUT U HEBPOIIATUU JPYTHUX Ta30-
BBIX HEPBOB — 3aIIUpaTeJIbHBIX, O€IPEHHO-II0JIOBOTO
WJIHA TIOAB3A0IIHO-IIaX0BOTO [1].

HaunbGoJsee BasKHBIM 3JIEMEHTOM IMATHOCTUIECKOTO
mporiecca fBJsieTcss cOOp aHaMHe3a, KIMHHYECKHH
ocMOTp U 6JIOKa/ia M0JI0BOro HepBa. B 2008 r. 6putn
omyOyinkoBa HaHTCKue KpuUTepuH AMArHOCTUKH
HEBPOIIATUH II0JIOBOTO HEPBA. DTH KPUTEPHUH B HACTO-
silliee BpeMsl IIHPOKO HCIIOJNIB3YIOTCS B TIOCTAHOBKE
JTMATHO3a y TAIEHTOB C IIy/I€EH/I0HEBPOIIATHEH.

HaHTckue KpuTepru CrpynIupoBaHbI B 4 KaTero-
pUM: KpUTEPUHU BKJIIOUEHUS] — OCHOBHbIE, JOTIOJTHU-
TeJIbHbIE U KPUTEPUU UCKIIOUEHHs, 2 TAKXKE COITYT-
CTBYIOIIIIE IPU3HAKU.

Kpumepuu sxarouenus:

1. Bosp cBsi3aHAa ¢ aHATOMUYECKUM PACIIOIONKe-
HUEM CPaMHOTO HepBa.

2. Bosib MpenMyIIeCTBEHHO B MOJIOKEHUHU CH/IS.

3. IlanueHT He BCTaeT HOUBIO M3-32 OOJIH, XOTA
MHOTHE alUeHThl MOTYT HUCIBITHIBATh TPYAHOCTH C
3achllIaHUeM U3-3a 60JIH.

4. UneHTudunupyemMoi oTepu 4yBCTBUTEIBHO-
CTH HeT.

5. Ob6sieryenue 60 TPOUCXOAUT IPHU OJIOKAzE
CPaMHOTO HepBa.

/JlonoanumenvHbsle Kpumepuu:

1. Bosib omuChIBaeTCA Kak Krydas, CTPEJIAIOIas
WJIN KOJIIOIIASA 1I0 CBOEH IIPUPOJiEe U CBA3aHA C OHe-
MEHHEM.

2. AJUTOVHYS VJIU TUTIEPIIATHS.

3. OmryieHre MHOPOAHOTO TeJyIa WU TSXKECTH B
IIPSAMOY KUIIIKe WU BIATJIHIIE.

4. BoJib TIOCTENIEHHO YCUIUBAETCA U JOCTUTAET
MaKCHMyMa BeYepOM, HO IpeKpaIiaeTcs, KOoraa
MAIMEHT JIOKUTCS U 3aChINAET.

5. Bosib cusibHee ¢ 0JTHOM CTOPOHEI.

6. Bostb 60J1€€ BRIpaKEHA C3a/I¥ 1 BO3HUKAET Uepe3
HECKOJIbKO MUHYT HJIN YacOB IT0cJIe leeKaIum.

7. BoJyile3HEHHOCTb, OIyIIaeMas BOKDYT cena-
JIMIITHOTO OTPOCTKA BO BpEMS MAJIbIIEBOTO BATHHATb-
HOTO WIN PEKTAJIIBHOTO MCCIIEZI0BAHUSA.

8. AHOMaJIbHBIN pe3ysIbTaT HelpodUus3uoIoruye-
CKHX TECTOB.

Kpumepuu uckniouerus:

1. BoJib UCKITIOUUTETHHO B 00J1aCTH, HE UHHEPBU-
pyeMoii cpaMHBIM HEPBOM: KOITUMKOBAs, ATOIUYHAS
WJIA TUIIOTACTPaIbHAS.

2. BoJib, cBA3aHHAA C 3yI0M.

7. Tenderness felt around the ischial spine during
a digital vaginal or rectal examination.

8. Abnormal result of neurophysiological tests.

Exclusion criteria:

1. Pain exclusively in the area not innervated by
the pudendal nerve, such as the coccyx, pubis or
hypogastrium.

2. Pain associated with pruritus.

3. Pain that is completely paroxismal in nature.

4. Imaging abnormality that determines the cause
of the pain.

Associated signs:

1. Pain in the buttock.

2. Sciatic pain.

3. Pain in the medial aspect of the thigh (indicates
obturator nerve involvement).

4. Pain in the suprapubic region.

5. Increase frequency of urination or pain with a
full bladder.

6. Pain after ejaculation.

7. Pain worsens hours after sexual intercourse.

8. Erectile dysfunction.

9. Normal results of electrophysiological tests.

To make a diagnosis of pudendal neuropathia, a
patient must have all 5 inclusion criteria without any
exclusion criteria [1, 3, 4, 8—10, 14, 16, 17]. No addi-
tional examination can confirm or exclude the diag-
nosis of pudendal neuropathia. Blood tests do not
help in making a diagnosis [7].

Although reproduction of the pain and paresthe-
sia on palpation via digital rectal examination may
indicate pudendal neuropathia, a physical examina-
tion is usually nonspecific. Conventional x-rays,
musculoskeletal ultrasound and MRI have no evi-
dence confirming their diagnostic value [10].

Nevertheless, pelvic MRI and any other addi-
tional examinations necessary in a clinical context
help to rule out other diseases.

Electroneuromyography with bulbocavernosus
reflex assessment, pudendal nerve terminal motor
latency testing, assessment of somatosensory evoked
potentials, distal motor latency of the pudendal
nerve, sympathetic skin response, Doppler ultra-
sound, pudendal nerve ultrasound are recom-
mended, but not specific enough to diagnose puden-
dal neuropathia [1, 3—5, 7, 13, 17, 18].

Since there is no confirmatory diagnostic test,
pudendal neuropathia is a diagnosis of exclusion.
The following are the conditions and syndromes
between which a differential diagnosis of pudendal
neuropathia is made [3, 4]:

1. Compression by an external object, including a
benign tumor or metastases.

2. Superficial skin infections in dermatomes
covered with the pudendal nerve.
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3. BoJsib, KOTOpasi HOCUT IOJTHOCTHIO MPUCTYIIO-
00pa3HBIN WU MTAPOKCU3MAIbHBINA XapaKTep.

4. AHOMaJIMsT BU3yasIM3allud, KOTOpas OIpee-
JIsIET IPUYHHY OOJIH.

ComyTcTBytolyie TpU3HAKU:

1. Boss B groguiie.

2. CepanuinHasi 60J1b.

3. Bosib B MenmanibHOM yacTu Gespa (ykasbpIBaer
Ha MOpa’KeHHe 3aMpPaTeIbHOTO HEPBA).

4. Boab B HaZ;TIOOKOBOH 00J1aCTH.

5. YyallieHHOe MOYEHNCITyCKaHHe WU O0JIb Ipu
IIOJTHOM MOYEBOM ITy3bIpe.

6. boJsib TiOCIIe 9AKYIIAUN.

7. Bosb ycuimBaercs depe3 HECKOJIBKO YacoB
IOCJIE TI0JIOBOTO aKTa.

8. dpexrmibHadA TUCHYHKITUA.

9. HopMasibHBIN pe3ysIbTaT 3J1eKTPOGU3UOIOTH-
YeCKHX TECTOB.

JI7isl TTOCTAaHOBKY JHArHO3a HEBPOIATHUH IT0JIO-
BOr'O HepBa NAlMEHT JIOJKEH HMMETh BCe 5 KpHUTe-
pueB BKIIOUEeHHsT 0e3 KaKux-nb0 KpPUTEPHUEB
WCKJIIOueHus [1, 3, 4, 8—10, 14, 16, 17]. Hukakoe
JIOTIOJTHUTEJIbHOE 00C/IEIOBAaHUE HE MOKET IO/ TBEP-
JIUTh WU UCKJIIOYUTH JUATHO3 HEBPOIIATHH II0JIO-
BOTO HepBa. AHAJIM3bI KPOBH He ITIOMOTAIOT B ITOCTa-
HOBKe Jiiartosa [7].

XoTs BocIIpou3sBeieHre 00U U TTapecTe3uil mpu
BHYTPEHHEH Ma/bIIallid — IOCPEJACTBOM IaJIbIle-
BOTO PEKTAJIBHOTO HCCIEIOBAHUSA — MOMKET YKa3bl-
BaTh Ha MyeHI0HEBPOIATHIO, GU3UKAIbHOE 00cIe-
oBaHUe OOBIYHO HecrenuduaHo. OOBIYHBIE PEHT-
reHOTPAMMBI,  YJIbTPa3BYKOBOE  HCCJIEOBaHHE
OIIOpHO-ZIBUTaTeibHOTO anmnapara 1 MPT He umeroT
JIOKA3aTeJIbCTB, TOJITBEPKAAIONINX UX JUATHOCTHU-
YEeCKYIo IEHHOCTbD [10].

Tem He meHee nmpoBenenue MPT Taza u J1r00bIX
JIDYTUX JIOTIOJTHUTEJIBHBIX KCCIIeIOBAHUN, HEOOXO0-
JUMBIX B KJIHHUYECKOM KOHTEKCTe, IIOMOTAIoT
HCKJIIOUUTH JApyTue 3a060IeBaHMUs.

AexTpoHelpomMuorpadus ¢ OmeHKou 6yabpbo-
KaBepHO3HOro pedJieKkca, TECTUPOBAHUE JIATEHT-
HOCTH MOTOPHBIX OKOHYAHUH II0JIOBOTO HEPBA,
OIleHKa COMATOCEHCOPHBIX BHI3BAHHBIX IMOTEHITHA-
JIOB, TUCTAJIbHOU MOTOPHOU JIATEHTHOCTH II0JIO-
BOTO HEpBa, CUMIIATHYECKON KOXKHOU peakIuH,
yJBTPa3ByKOBasi Jorjieporpadus, yJIbTPa3BYyKO-
BO€ HCCJIEJJOBAHHE IIOJIOBOTO HEPBA PEKOMEHJ0-
BaHbI, HO HEJJOCTATOUYHO CIENUMUUHBI I OCTa-
HOBKHU JHarHosa MyJeHJaoHeBponaTuu [1, 3—5, 7,
13, 17, 18].

ITocKOJIBbKY ITOATBEPIKAAIOIIETO TUATHOCTUIECKOTO
TecTa He CyIIeCTBYeT, HEBPOIATHs II0JIOBOTO HEpBa
SIBJISIETCS IMATHO30M HCKJIIOUeHusA. Huke mpejcras-
JIeHbI 3a00JIEBaHMs, COCTOSIHUS U CHHIPOMBI, C KOTO-

3. Neuropathy of the sacral region caused by
damage to the sacral plexus.

4. Birth trauma that causes perineal stretching.

5. Complex regional pain syndrome is a chronic
pain condition that causes pain in one of the limbs
and usually occurs after an injury.

6. Chronic prostatitis.

7. Prostatodynia.

8. Vulvodynia.

9. Vulvar vestibulitis.

10. Chronic pelvic pain.

11. Coccygodynia.

12. Sacroiliac joint dysfunction.

13. Piriformis syndrome.

14. Ischiatic bursitis.

15. Interstitial cystitis.

There are three types of treatment: surgical, non-
pharmacological and pharmacological. According to
the literature, patients with signs of pudendal neuro-
pathia for over 10 years have less chance of recovery
because of the long duration of nerve damage [1].

Non-drug treatment is one of the most important
components of treatment. It includes the use of a
doughnut-shaped seat cushion; avoiding painful
stimuli (cycling, motorcycling or horse riding),
adapting, in collaboration with an occupational ther-
apist, the workplace; cognitive behavioral therapy.
Other activities to avoid are: hip flexion exercises,
jogging, rowing, gymnastics, skiing and snowboard-
ing. Approximately 20 to 30% of patients report pain
reduction exclusively as a result of nonpharmaco-
logical treatments [3, 4, 17].

As for pharmacological treatment, tricyclic anti-
depressant (amitriptyline) monotherapy, at a low
and progressive dose, or a selective serotonin and
norepinephrine reuptake inhibitor (duloxetine), or
an antiepileptic agent (gabapentin, pregabalin), an
alpha-adrenergic (clonidine) is recommended as
first-line therapy. A combination of several class of
drugs is often used. In pudendal neuropathia, opi-
ates as the main treatment option are not recom-
mended [3, 4, 17].

Currently, physiotherapy, including transcutane-
ous electrical nerve stimulation (TENS), cryother-
apy, and lipofilling are poorly studied. These modali-
ties are recommended as additional in the treatment
of pudendal neuropathia [3, 4, 17, 18].

Pudendal nerve block is effective in the short term
and serves the main diagnostic tool. This procedure
can be performed with the aid of ultrasound, X-ray
or computed tomography and can be unguided.
Approximately 25% of patients report pain relief that
lasts for more than one month after pudendal nerve
block.
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pbIMu ripoBosiuTCs AU pepeHIraIbHaA AMATHOCTUKA
HEBPOIIATHH ITOJIOBOTO HepBa [3, 4]:

1. ChapyieHHe BHENIHUM WCTOYHUKOM, BKJTIOYAS
JI0OpOKAYECTBEHHYIO OITyXOJIb FUIU METACTa3UpPOBAHUE.

2. [ToBepXHOCTHBIE MH(DEKITUH KOKHU B J€PMATO-
MaX, TOKPBITHIX CPAMHBIM HEPBOM.

3. HeBponaTus KpecTIioBOU 06J1acTH, BRI3BAaHHAS
MIOBPEXKAEHUEM KPECTIIOBOTO HEPBHOTO CILJIETEHUS.

4. TpaBMma mpu pogax, KOTopast BI3bIBA€T PACTS-
JKeHHe IIPOMEeKHOCTH.

5. KoMmmuiekcHbIN pernoHapHbIN 60JIeBON CHUH-
JIPOM — XpPOHHUYECKoe O0JIeBOe COCTOSHUE, KOTOPOE
BBI3BIBAET 0O0JIb B OJHOH M3 KOHEYHOCTEH 1 OOBIYHO
BO3HUKAET ITOCJIE TPABMBI.

6. XpoHnYecKUii IpoCTaTUT.

7. IIpocraronuHus.

8. BysbBoauHUA.

9. BectubyuT ByJIBBBL.

10. CHHJIpOM XPOHUUYECKOH Ta30BOU OOJIH.

11. KoknuroguHus.

12. IuchyHKIIH KPECTI[OBO-IIO/IB3/IOIIIHOTO CyC-
TaBa.

13. CUHAPOM TPYIIIEBU/THON MBIIIIIIHIL.

14. Bypcut cegaiMiHON KOCTH.

15. UHTepcTUIIAIbHBIN ITUCTHT.

BoizienAaoT Tpu BUZA JI€UEHUs: XUPYPTUUYECKOe,
HeMeIUKaMeHTO3HOe u MeIUKaMEeHTO3HOE.
CorviacHO JTaHHBIM JIUTEPATYPBI MAIUEHTHI C CUM-
NITOMaM# IIyIEHIOHEBPOTIAaTUH B TeueHUe OoJsiee
10 JIeT UMEIOT MeHbIIIe IIIAaHCOB Ha BBI3ZIOPOBJIEHIIE
H3-32 OOJIBIIION ITPOJIOI?KUTETLHOCTH ITOBPEXKIEHUS
HepBa [1].

HemenukaMeHTO3HOE JIeUeHUE SIBJISIETCS OTHUM
u3 HanboJiee BAXKHBIX KOMIIOHEHTOB JiedeHHA. OHO
BKJIIOYAeT B Cebs HCIIOJIb30BAHHUE IOAYIIKU JIJIs
cuzieHbsA B (popMe MOHYNKA; n3beraHme BHI3BIBAIO-
mero 60JIb TaBJIEHUS B IPOMEKHOCTH (€3/1a Ha BEJIO-
curiezie, MOTOIIMKJIE WJIM BEPXOBas €3/1a), ajjarra-
ousi, B COTPYZHUYECTBE C 3ProTepareBTOM, pabo-
Yero MecTa; KOTHUTUBHO-IIOBEJIEHUECKYIO TEPAIIUIO.
Jpyrue BUIBI EATEIBHOCTH, KOTOPBHIE CJIEAyeT
n3beratb: yIpakHeHHWs Ha crubanue Oezxpa, Oer
TpyCILIOH, TpebJIsA, TAMHACTHKA, KAaTaHHUE HA JIbDKAX U
cuoybopse. [IpuMepHO OT 20 70 30 % maIUEeHTOB
OTMEYAIOT CHIDKEHUE OOJIM TOJIBKO OT HeMeUKa-
MEHTO3HOTO JieueHus [3, 4, 17].

Yrto KacaeTcs MeJUKAMEHTO3HOTO JIEUeHWs, B
KayecTBe JIEKAPCTBEHHOU Tepanuu IepBOU JIMHUU
PEKOMEH/IOBAaHA MOHOTEpANusA TPULUKINIECKIM
AHTUJIETIPECCAHTOM (AMUTPUNITWINH), B HU3KOU U
IIPOTPECCUBHOM 103€, UJIU CEJIEKTUBHBIM UHTUOUTO-
poM 0OpaTHOTO 3axBaTa CEPOTOHMHA U HOpazpeHa-
JiiHa (AyJIOKCETUH), WM MIPOTUBOSMIIENITHUYECKUM
cpeactBoM (rabameHTWH, mperabaiuH), anabda-

If all the described treatments are ineffective, sur-
gery may be offered. Surgical decompression directly
free the pudendal nerve in the Alcock canal, is con-
sidered the most effective long-term treatment and a
potential cure for pudendal nerve entrapment. Sur-
gical decompression is recommended to patients
who have all five Nantes criteria. Overall success
with surgical decompression is about 70% (60 to
80%) [3, 4, 15, 18].

Sacral neuromodulation and pulsed radiofre-
quency ablation are not widespread compare with
surgical decompression. These treatment modalities
are used when the main surgery is ineffective [3, 4].

AIM OF THE RESEARCH

To present a rare case report of pudendal neuro-
pathia.

MATERIALS AND METHODS

The diagnosis of pudendal neuropathia was
made according to the Nantes criteria. The clinical
examination included medical history taking, regis-
tering patient’s complaints, and a neurological
examination. Clinical investigations and lab tests:
pelvic MRI, electroneuromyography of the puden-
dal nerve with bulbocavernosus reflex assessment,
complete blood count and biochemistry. T1, T2,
DWI mapping pelvic MRI was performed in ante-
rioposterior and lateral projections, without con-
trast enhancement.

CASE REPORT

A 65 old man K., was referred to an urologist at
Sverdlovsk Regional Clinical Hospital No. 1 with pel-
vic pain. Previously examined by a surgeon at the
place of residence. The surgeon has ruled out surgi-
cal pathology as the cause of pelvic pain.

The patient associated his pain with prostate dis-
ease. After the urologist’s examination and investiga-
tion, that ruled out prostate disease as the cause of
these pelvic pains, the patient was referred to a neu-
rologist.

During the initial examination, the patient com-
plained of dull pains in the sacral region on both
sides, in the testicles (Visual Analogue Scale score: 5
in the morning, 10 in the evening), which increased
in a sitting position and by the end of a business day,
burning in the anus. The pain never occured at night.
The patient also denied urination or defecation dis-
orders, as well as foreign body sensation in the rec-
tum. To relieve the pain syndrome, nimesulide 200—
400 mg at bedtime was used — without a long-lasting
positive effect.
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aJIpeHOMUMETHKOM (KJIOHUMH). YacTo HCIOoIb3y-
ercsi KOMOHMHAIUA HECKOJIPKUX MPEnapaToB PasHbIX
KJIaccOB. B paMKkax JiedeHUs Iy/I€HJOHEBPOIIATHH
He PEeKOMEH/IyeTCsl MCIO0JIb30BaTh OMMHATHI B Kade-
cTBe (DOHOBOTO JIeYeHus [3, 4, 17].

duznoTEpANIUA, B TOM YHC/IE YPECKOKHAS DIIEK-
Tpuueckas crumysisinuu HepBoB (TENS), kpuorepa-
nust, JTUNOGUJIMHT B HACTOSIIEe BPeMs HeIoCTa-
TOYHO U3y4yeHbI. /laHHbIE METObI PEKOMEH/IOBAHbI
KaK JIOTIOJTHUTEJIbHBIE TTPY JIEYEHUH MyAeH0HEBPO-
nartuu [3, 4, 17, 18].

Biiokama mosioBoro HepBa 3¢ deKTUBHA B Kpat-
KOCPOYHOH IIE€PCIEKTUBE U CIYKUT B OCHOBHOM B
KayecTBe [IMarHOCTUYECKOr0 MHCTPyMeHTa. JlaHHast
MpOIlelypa MOKET IPOBOAUTHCS IO KOHTPOJIEM H
0e3 KOHTPOJISI VJIBTPA3BYKOBOTO WCCJIEIOBAHUS,
PEHTIeHOCKOIIUY WJIX KOMITBIOTEPHOI TOMOTpaduu.
OKo0J10 25 % maIueHToB coO0IIAaT 00 00JIerYyeHun
6osn, JuIAIEeMes 0oJiee OHOrO MecsIia Iocse 0J10-
Ka/Ibl II0JIOBOTO HEPBA.

Ecsu Bce omnycaHHbIE METO/bI JIEUEHUs He IIOMO-
raloT, MOKET OBITh ITPEZJIOKeHa orepanus. Xupypru-
yecKast IEKOMITPECCHS, OTIEPAIHsI 10 HEIIOCPE/ICTBEH-
HOMY 0CBOOOKIEHUIO CPAMHOT'O HEPBa B KaHasie AJib-
KOKa, cumuTaercs Hanbosiee 3(GEKTUBHBIM T0JITO-
CPOYHBIM METOIOM JIEUYEHUs U IOTEHI[HAIHLHBIM
CPEZICTBOM H3JIEYeHUsA OT YIIEeMJIEHHUs II0JIOBOTO
HepBa. XUpypruyeckas JEKOMIIPDECCHS ITOKa3aHa
ManueHTaM, UMEIIUM Bce IATh HaHTCKUX KpuTe-
pueB. OOmKH ycrex XUpyprudeckon JEKOMIIPECCHHU
cocTaBJIseT 0KoJ10 70 % (ot 60 10 80 %) [3, 4, 15, 18].

Takuie METOIbI, KaK CaKpaJibHas HEHPOMOIYJIsi-
WS, UMITYJIbCHAS PaIM0YacTOTHas abJisaiusi, Ipu-
MEHSIOTCS He TaK YacTo, KaK XUPypTrudecKasi IeKOM-
npeccusi. JlaHHbIE METObI HCIIOJIB3YETCS IIPU HEA(P-
(bexTUBHOCTH BEAYIIEr0 XUPYPTUYECKOTO METOZa
nedyeHus 3, 4].

IIEJIb NCCJIEAOBAHUA

[IpencTaBuTh peAKUN KIWMHUYECKUH CIIydau
HEBPOIIATHUHU II0JIOBOTO HEPBA.

MATEPUWAJIBI 1 METO/IbI

Jlmarso3 HeBpONATUHU IIOJIOBOTO HEPBA IIOCTaB-
JIeH B COOTBETCTBUM ¢ HaHTCKUMH KpUTepUAMU.
Kiuauueckoe o6cieioBaHrE BKIOYAIO cOOp aHAM-
He3a, K00 O0JIPHOTO U HEBPOJIOTHYECKUH OCMOTP.
VHcTpyMeHTaIbHbIE M J1aOOPAaTOPHBIE HCCIIET0BA-
HuA: MPT opranos masioro tasa, 3JIeKTpPOHEHPOMHU-
orpagus moJI0OBOTO HEPBA € OIEHKOU OysIbOOKaBep-
HO3HOTO peduiekca, o0Iui 1 GHOXUMUYECKHE aHA-
au3sl kpoBu. MPT opranos Mmasioro Ta3a BbHIIIOJTHEHO
B IpsAMON U 6okoBOoU mpoeknwusax, B Ti, T2, DWI
pexxumax 6e3 KOHTPACTHOTO YCUJIEHHUS.

From a history: pelvic pain worries for approxi-
mately 6 months. The patient denies having any
injury, surgery, or cycling. He repeatedly used non-
steroidal anti-inflammatory drugs to relieve pain,
which were effective for a short time. Diabetes mel-
litus, HIV infection, multiple sclerosis, and radiation
therapy were excluded.

No significant abnormalities were found during
the neurological examination. Tests for sacrospinous
ligament tension, the Bonnet test, and piriformis
muscle palpation were negative. The patient also
denied pain any low back pain. There were no move-
ment limitation in this region of the spine.

The patient underwent pelvic MRI — no abnor-
malities. Electroneuromyography of the pudendal
nerve with bulbocavernosus reflex assessment
revealed pudental neuropathy on the left side.
A shortening of latency on the left was noted. Sen-
sory nerve conduction is normal (Fig. 1). At the time
of diagnosis, diagnostic pudendal nerve block in the
Sverdlovsk Regional Clinical Hospital No. 1 and in
the territory of the Sverdlovsk region was not per-
formed.

Considering the presence of four of the five inclu-
sion Nantes criteria: pain is associated with the ana-
tomical distribution of the pudendal nerve: pain
appears mainly in a sitting position; the patient does
not get up at night due to pain; the absence of sen-
sory loss, as well as positive results of electroneuro-
myography with bulbocavernosus reflex assess-
ment — a diagnosis of bilateral pudendal neuropathia
was made.

Initially, the patient was prescribed gabapentin
300 mg twice a day. A decrease in pain syndrome
was recorded (Visual Analogue Scale score: up to
3—4 points). After correction of therapy (gabapentin
300 mg was increased to three times a day), the pain
syndrome completely regressed. The patient refused
physiotherapy and other treatment modalities.

CONCLUSION

Pudendal neuropathia is a more common condi-
tion than is believed, and it should be considered
more often to avoid delays in diagnosis and treat-
ment.

The diagnosis of pudendal neuropathia should be
based on the Nantes criteria and the results of clini-
cal and additional tests.

The diagnosis of pudendal neuropathia is mainly
clinical. In the presence of 4 main clinical and diag-
nostic criteria (pain in the pudendal nerve region;
pain is mainly in a sitting position; absence of night
pains and identifiable sensory loss), a diagnostic
pudendal nerve block should be performed. Benefit
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KINHUYECKHUU CJIYUAU

MyxunHa K., 65 seT, ObUT HallpaBJjieH Ha IIpHeM
K yposiory B CBep/AJIOBCKYIO O0JIACTHYIO KJIMHUYeE-
ckyto 6ospHUIYY NO 1 ¢ 6osisiMu B Tazy. Panee ocmo-
TPEeH XUPYProM IO MeCTy JKUTeIbCTBA. laHHBIM clle-
[HTICTOM ObLIa UCKITIOUEHA XUPYpriudecKas 1maro-
JIOTHS, KaK IIPUYIHA Ta30BOH 60JIH.

Cgoto 60JIb TIAITUEHT CBA3BIBAJ C 3a00IeBAaHUEM
IpezicTaTeIbHON 2Kese3nl. Iloce ocMoTpa u obce-
JIOBaHUs Y YPOJIOTA, UCKJIIOUMBIIEro 3aboJieBaHue
IIpeficTaTeIbHON JKejie3bl, KaK NPUYHHY JTaHHBIX
Ta30BBIX 0OJIEH, ManueHT ObLI HApaBjeH K HEB-
poJtory.

[MTarueHT MperbABIIAN Kaja00bl HA MOMEHT IIep-
BUYHOTO OCMOTpPA Ha HOMWIIKe 0O0JIU B KPECTIIOBOM
oT/ieJie TTO3BOHOYHUKA C JIBYX CTOPOH, B SHMYKAX
(5 6a/oB yTpoMm, 10 6GaymoB Beuepom 1o BAIIID),
KOTOPasi YCUJIMBAJIACH B TIOJIOXKEHUS CUA U K KOHITY
pabouero aHsA, HA X¥oKeHUe B obsactu aHyca. bosb
HUKOI7Ia He Oecrokomsa HOYbI. Takke IMalyeHT
OTpHUIIAJ HapyIIeHWe MOYEHCIyCKaHUs Wiu naede-
KaI[UW, 9yBCTBO HHOPO/IHOTO TeJIa B IPSMOU KUIIIKE.
Jna xynupoBaHus 60J€BOTO CHHAPOMA HCIOJIB30-
BaJI HUMeCYJTU, 200—400 MT Ha HOYb — 6€3 Mpo/I0JI-
JKUTEJIBHOI'O IIOJIOKUTEBbHOr0 addeKTa.

AnamHe3 3a6osieBaHuA: 60JIb B Ta3y GECIIOKOMIIA
OKO0JIO 6 Mec. OTpHUIlaeT TpaBMBbl, OIIepaTUBHBIE BMe-
[IaTEeIBCTBA WIU €3]y Ha Besiocunesie. Mcmomb30Ban
HEO/THOKPATHO HeCTepPOU/IHble IIPOTHBOBOCIIAIH-
TeJIbHbIE TPEeNnaparhl /Ui KyIUpOBaHUs 00JIEBOTO
CHUHZPOMA, KOTOpbIe ObUTH 3 (PEKTUBHBI HETIPOIOJI-
s)kutesnbHOe Bpems. Caxapubiii auaber, BUY-
nHEKINA, paccessHHBIN CKIEPO3, JIyuyeBas Tepamus
OBbLTN UCKJTIOYEHEI.

B xozme HEBpOJIOTMUECKOTO OCMOTpa He OBLIO
BBISIBJIEHO CYIIIECTBEHHBIX OTKJIOHeHWH. TecThl Ha
HaTsDKEHUE  KPECTI[OBO-OCTUCTOU  CBA3KH, TECT
BoHHe, maspnanus TPYMIEBUAHOM MBIIIIBI TaJTH
OTPHUIIATEJIbHBIHN pe3yJIbTaThl. [larueHT Tak:Ke OTPH-
naer 0O0JIEBOH CHHJIPOM B IOSCHUYHOM OT/Iese
[I03BOHOYHUKA. OTpaHINYEeHNs IBIKEHU B TAHHOM
oT/1eJie IIO3BOHOYHHKA He ObLIO BBISIBJIEHO.

[Mamuenty Opwta npoBemena MPT opranos
MaJIOTO Ta3a — NaTOJIOTUH He BHISBJIEHO. DJIeKTPO-
HeWpoMmuorpadus I0JOBOTO HEpBA C OIEHKOHU
O0yn1600KaBepHO3HOTO pedJiekca BBISABUIIA ITy/I€H-
JIAJIbHYI0 HEBPONATHIO ¢ JIeBOH cTOpoHBI. OTMe-
YeHO YKOpOuYeHHe JIATEHTHOTO Iepuoja cJeBa.
CeHcopHas MPOBOAUMOCTH B HOopMe (puc. 1). Ha
MOMEHT JIMAaTHOCTUKHU JUAaTHOCTHYECKasA OJI0Kaza
cpaMHOTO HepBa B YycjoBusaX CBepAIOBCKOM
00JIACTHOH KJIMHHYECKOW OoibHHIBI N 1 UM Ha
Tepputopuu CBep/IJIOBCKON 00JIACTH HE BBIMOJ-
H1JIaCh.

from neural block strongly confirms the accuracy of
the diagnosis of pudendal neuropathia (5th crite-
rion). If performing a pudendal nerve block is impos-
sible, pudendal neuropathia cannot be excluded.

Pudendal neuropathia can be treated with modi-
fications of behavioral patterns; antidepressants and
antiepileptic drugs; physiotherapy; pudendal nerve
block; surgical routes such as pudendal nerve decom-
pression, sacral neuromodulation and pulsed radio-
frequency ablation.

C yueToM HaIU4Us YeThlpex u3 msatu Hautckux
KpHUTEpHEB: 00JIEBOY CHHJIPOM CBSI3aH C aHATOMH-
YeCKUM pACIOJIOKEeHHEM CPaMHOT0 HepBa, 00Jb
IIPEUMYIIECTBEHHO B IMOJIOXKEHUU CHASA U He Gec-
IIOKOUT B HOYHOE BpEMs, OTCYTCTBHE UYBCTBH-
TeJIbHBIX HapylIeHUH U MOJIOXKUTeIbHbIE Pe3yib-
TaTaMU BdJIeKTpoHelpomuorpaduu ¢ OIeHKOHU
Oy 1b00KaBEpHO3HOTO pediekca — ObLJI TOCTaBIEH
JINaTHO3 «JIByCTOPOHHAS HEBPONATHA I0OJIOBOTO
HEpBa».

[TepBoHAYaJIbPHO NANKEHTY OBLJIO HA3HAYEH raba-
IIeHTUH 300 MT 2 pasa B cyTku. Ha ¢one jeuenus
OBLIIO OTMEUEHO CHIKeHUe 0071eBOT0 CHHIpoMa (710
3—4 6aymoB o BAIIT). ITocsie KOppEKIIMU Teparuu
(yBesimueHa ji03a rabameHTHHA 300 MT JI0 3 pa3 B
cyTKH) 0OJIEBON CHHAPOM ITOJTHOCTHIO PETPECCHUPO-
Bas1. OT pusnoTepanuu U Apyrux MeTO/I0B JIeueHUsd
MalueHT OTKa3aJICs.

3AK/IIOYEHUE

HeBponaTtus mosioBoro HepBa sABjsercsa Oosiee
pacupocTpaHeHHBIM 3ab0JieBaHHEM, YeM OOBIYHO
CUHTAETCs, U €T0 CJIeIyeT YUallle MPUHIMATh BO BHU-
MaHUe, YTOObI N30eKaTh 3a/IEPKKU B JIUATHOCTUKE
U JIEUEHUH.

Jluarnos myZieHAOHEBPOIIATUH JOJKEH OCHOBBI-
BaTbCs Ha HAaHTCKUX KPUTEPUSIX U PE3YJIbTAaTaX KJIH-
HUYECKOTO U JIOTIOJIHUTEIFHOTO HCC/Ie/IOBAHIH.

Jlnarso3 HEBPOIATHU II0JIOBOTO HEPBA B OCHOB-
HOM KJIWHWYecKuid. [Ipm HAIUYUM 4 OCHOBHBIX
KJIMHUKO-/TUaTHOCTUYECKUX KpuTepueB (0601ab B
06J1acTH TIOJIOBOTO HepBa, 0O0JIb MIPEUMYIIECTBEHHO
IIpU CUIEHUH, OTCYTCTBHE HOUHBIX 00JIEH U 00BEK-
THBHOH IIOTEPH YYBCTBUTEJIBHOCTH) CJIE/TYET IIPOBE-
CTH JUATHOCTUYECKYI0 aHECTEe3UOJIOTHYECKYIO 0JI0-
Kaay 1oJIoBOTO HepBa. [losoxurenbHbIA d(derT
6J10Kazpl  yOEUTETHHO IOJITBEPIKAET IIPABIIIb-
HOCTh KJIMHUYECKOTO IOJIO3PEHUs Ha Iy/IeH/IOHEB-
ponatuio (5-#i kpurepuii). I[Ipu HEBO3MOXKXHOCTHU
[IPOBEJIEHUS JIAHHOTO BHJIA JINATHOCTHKU, HEJIb3s
HCKJTIOUATh HEBPOIIATHUIO IIOJIOBOTO HEPBA.
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Oo6mue nanupie DMI-uccaenosanus / EMG data
CPB cencopnasi / NCV (sensory)

IIpo6a | Touka ctumymsiuuu |Jlar., mc| Amrur., MxB| Jiut., mc|Ilnomt., 1Bxc|Crum., MA | Ctum., mc [Pacct., mm | Bpems, mc | Ckop., m/c
N (oTBeeHu) Lat., ms|Ampl., uV |Dur, ms |Area, nVxs |St., mA St., ms Length, Time, ms | Vel., m/s
Point of stimulation mm
(lead)
JlopcanbHbIil HepB OJI0BOTO wWieHa, cipaa, S3—S4 / Dorsal penile nerve, at the right, S3—S4
1 N [43 |67 [3.6 6.7 [7 [0.1 [100 [2.42 [413

UccaenoBanue nposenenns no HepBy / Nerve conduction assessment

CPB cencopnasi / NCV (sensory)
JlopcanbHbI HEpB TOJIOBOTO 4WieHa, crpasa, S3—S4 / Dorsal penile nerve, at the right, S3—S4

1.5 M (ms) 1.5 MkB (V)

Crum. cnipasa / Right-sided St.

HIICH

JlonosiHuTeILHBIE METONUKH (OlleHKA Oy IL00KaBePHO3HOTO peduiekca)
Additional methods (bulbocavernosus reflex assessment)

JlopcasibHBIH HEpB MOJIOBOTO WieHa, cripaBa, S3—S4 / Dorsal penile nerve, at the right, S3—S4

5 e (ms) 7.5 MkB (V)

N Jlat., mc |Ammr., MxB | {mut., mc | Ilnomr., MBxMmc |Ctum., MA |Ctum., Mc
Lat., ms |[Ampl., uV |Dur, ms |Area, mVxms |St., mA St., ms
1 [33.5 0.031 6.04 0.04 24 0.2

JlopcanbHbIil HepB MONOBOTO 4ieHa, cieBa, S3—S4 / Dorsal penile nerve, at the left, S3—S4

5 e (ms) 2.5 MkB (V)

N Jlat., mc |Amrut., MxB [Jmut., mc |[Imomr., MBxwmc |Ctum., MA |Ctum., MmC
Lat., ms |Ampl., uV |Dur, ms |Area, mVxms |St., mA St., ms
1 ]10.2 0.234 6.24 0.34 24 0.1

Puc. 1. dnextponeiipomuorpadus (M) mos10Boro HepBa ¢ OIeHKOH 6y1b00KaBepHO3HOTO pediekca
(CPB — ckopoCTb pacrnpocTpaHeHus BO30ykeHst; JIaT. — JIaTeHTHBIN TepHO; AMIUL — aMIUIUTY/IA;
Jlnut. — puutenbHOCTh; [nom. — wromane; CTuM. — ctuMysiss; Pacrt. — paccrosiue; CKOp. — CKOPOCTB)
Fig. 1. Electroneuromyography (EMG) of the pudendal nerve with bulbocavernosus reflex assessment
(NCV — nerve conduction velocity; Lat. — latency; Ampl. — amplitude; Dur. — duration;

St. — stimulation; Vel. — velocity)
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[IyneHnOHEBPOIIATUIO MOXKHO JIEUUTh C IIOMO-

b0 MOAUGUKAIINY TATTEPHOB OBEIEHU S, AHTH-
JIETPECCAHTOB U MTPOTHUBO3MUIENITUUECKHUX IIpera-
paros, busuoTepanuu, 6;10Ka (bl IIOJIOBOTO HEPBA,
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TPEBOBAHUNA K ITPEJOCTABJIEHNIO MATEPUAJIOB
JJIA ITYBJINKAIIMN B JOURNAL OF SIBERTAN MEDICAL SCIENCES

B Journal of Siberian Medical Sciences (manee —
JSMS) ny6IuKyI0TCs HaydHble 0630phI U CTaThH IO
MEJIUITMHCKUM HayKaM, ITOATOTOBJIEHHBIE TI0 MaTe-
puajiaM OpWTHMHAJIBHBIX HAyYHBIX HCCJIEJOBAHHUU.
JSMS BBIXOIUT 4 pasa B rof,.

TpeboBanus, TpeAbABIsIeMble K ITyOIUKAIU-
aM B JSMS, copmynupoBaHbl ¢ yuyeToM TpeboBa-
HUU, TPEbSIBISIEMBIX K PEIIEeH3UPYEMbIM HAy YHBIM
WU3JTAaHUAM, B KOTOPBIX JIOJI?KHBI OBITH OIyOJTUKOBA-
HBI OCHOBHBbIE HAayYHbIE Pe3yJIbTAThl UCCEPTAIIUI
Ha COWICKAaHWE YUYEHOU CTENEeHH KaHJuaaTa U JOK-
TOpa HayK.

CraTby, OTIIpAaBJIEHHbIE aBTOPAMU B JIPyTHE W3-
JIaHUs W/WIA HalleyaTaHHbIe pPaHee B HUX, K OIy0-
JINKOBAaHUIO HE TPUHUMAIOTCS.

I[Ipy onucaHUM HAYYHO-UCCIIENOBATEIHCKHUX
KJIMHUYECKUX paboT ¢ MIpHBJIEYEHUEM YeJOBeKa
B KauecTBe OObEKTa MCCJIEZIOBAHUS ABTOPBI JOJIK-
HBI YKa3aTh, COOTBETCTBOBAJIA JIU OHH MeEKIyHa-
POAHBIM M POCCUHCKHUM 3aKOHOJATEJIbHBIM aKTaM
0 IOPUIMYECKUX U DTUUECKUX MPUHITUIIAX METUKO-
OUOJIOTUUECKUX UCCIIeIOBAaHUH Takoro poja. He mo-
IyCKAETCS HCIOJIb30BaHUE (PaMUJINNA, WHUIAATIOB
OOJIBHBIX U HOMEPOB HcTopuil Oose3nu. IIpu omu-
CAaHUM SKCIEPUMEHTOB Ha JKHUBOTHBIX HEOOXOmH-
MO YKa3aTh, COOTBETCTBOBAJIO JIU COZIEPIKAHIE U UC-
ITOJIb30BaHUE JIAOOPATOPHBIX }KUBOTHBIX ITPABHUJIAM,
MPUHSATHIM B YUPEKJIEHUH, PEKOMEHTAIUAM HaIlu-
OHAJILHOT'O COBETA II0 MCCJIEIOBAHUAM, HAITHOHAb-
HBIM 3aKOHAM.

ABTOpCKHE ITpaBa cOOJIIOIAIOTCS B COOTBETCTBUU
¢ I'paxkganckum kogexkcoM Poccutickon ®enepariuu
(4. 4) ¥ APYTUMH JAEUCTBYIOIUMU HOPMATHUBHBIMU
JIOKyM€eHTaMH1. ABTOPBI HECYT IIOJIHYIO OTBETCTBEH-
HOCTb 32 COJIEp>KaHUE CTaTewn.

B penmaknuio JSMS aBTOpHI IOJKHBI TIPEAOCTA-
BUTB:

1) 2/1eKMPOHHYIO 8epculd CMambvll, MOATOTOB-
JIEHHYIO B COOTBETCTBUH C TPEOOBAHUAMH K 0(pOPM-
JIEHUIO CTaTeU, U3JI0KEHHBIMU HUKE;

2) opu2uHa/n cmamsu B IEYaTHOM BHU/JIE C yKa3a-
HUEM TOpPOJia, IaThl, GaMUIUU C TIOAIIUCHI0 KaXKI0-
ro aBTopa (Ha mocJieJIHEN CTpaHHUIlE), BU30H «B Tie-
YyaTh» U IOAIUCHIO (HA IIEpBOI CTPAHHUIIE) 3aBeEy-
o1ero kadgepoi MM WHOTO JOJIPKHOCTHOTO JINIIA
opraHu3saiuu, Ha 6a3e KOTOPOU BBHITIOJIHEHO HCCIIE-
JIoBaHUE. ABTOPBI TIPEIOCTABJSIOT CTaTbU B PelaK-
MO JIMYHO UJIH TI0 TIOYTE;

3) coenacue Ha TyOJHKaANUo0 cTatbu B JSMS
u 00paboTKy TepCOHAJIbHBIX JTaHHBIX aBTOPOB (3a-
MOJTHSIETCS KaK/IbIM aBTOpoM) (cM. Ha carite HTMY:
https://jsms.ngmu.ru/zayavlenie_jsms.doc);

4) nns corpyauukos ®I'BOY BO HI'MY Mus-
3npaBa Poccuu (manee — HI'MY) — axcnepmHoe
3axaoveHue OTAesa KOOpAWUHAIMH (deaepabHbIX
MIPOrpaMM, KOHKYPCHBIX MPOEKTOB U MHHOBAIIOH-
HOTO Pa3BUTHUSA yIPaBJIEHUs II0 HayKe, MHHOBAI[U-
sam u uapopmatusanuu HI'MY (cm. www.ngmu.ru);
JULsT CTODOHHHUX aBTOPOB — HanpasaeHue Ha onyo-
AuxosaHue Ha (GpupMeHHOM OJIaHKE OpraHH3aIlUH,
Ha 6a3e KOTOPOH BBITIOJIHEHO OPUTHHAJIPHOE HAy4-
HO€ HCCJIeJIOBAHME, 3a IOJIUCHI0 OTBETCTBEHHOIO
JIOJIZKHOCTHOTO JINIIA.

ITPABUJIA O®OPMJIEHHU A PYKOITUCEN

1. TekcT cTaThu HAOUPAETCS B TEKCTOBOM peZlaK-
Tope Microsoft Word, Open Office u ap., Bce mosns
2 cMm, mpudt Times New Roman, kerip 12, Mex-
CTPOYHBIN HHTEPBAJI 1,5. TekeT cTaThbul HEOOXOAMMO
HampaBuTh B pefaknuio JSMS B BUJie OTAEIBHOTO
daitna ¢ ykazanuem ®11O nepBoro aBropa — MBa-
uoB WU.U. tekct.doc. JlomyckaeTcst oTmpaBka daii-
Ji0B B popmartax doc, docx.

2. ®MIO aBTOpOB HAOWpaeTCs CTPOUYHBIMH OYK-
BaMM KYPCHUBOM Ha PyCCKOM s3bIKe. VIHHITMAIIBI
nomermaoTcs nepex damuaneir apropa. [lopanok,
B KOTOpPOM Oy/IyT YKa3aHbI aBTOPBI, OIIPENIEIAETCS
UX COBMECTHBIM peIlleHUeM.

3. Topon u HazBaHue MecT pabOTHI aBTOPOB
oopMIISIOTCA CTPOYHBIMU OyKBaMH KypPCHBOM
Ha pyCCKOM f3bIKe.

4. CraTbs [IOJDKHA COZEp:KaTh AaHHOTAIIHIO
Ha PyCCKOM fI3bIKE. B aHHOTAIIUH JIOJI?KHBI OBITH U3-
JIO’KEHBl IeJIM HCCJIe/JOBaHUA, OCHOBHBIE IIpOlle-
JIlypbl, pe3yJIbTaTbl OPUTUHAJIBHBIX HCCIEAOBAHUN
¥ BBIBOJIBL. [10J1 aHHOTAIIMEN TTOMeEIaeTcs MoI3aro-
J10BOK «KitoueBbie c10Ba», IOCjae HEro 10 10 K-
YeBBIX CJIOB WJIM KOPOTKHUX (pas, KOTOpble OyayT
CIIOCOOCTBOBATh TPABUJIBHOMY HMHEKCHPOBAHUIO
CTaThU B IIOMCKOBBIX CUCTEMax U CUCTeMax LIUTHUPO-
BaHUsA. AHHOTAIIMIO HEOOXOJUMO HAIIPABUTh B pe-
gaxmuio JSMS BMecTe ¢ TEKCTOM CTaThbU B BHUJIE OT-
nenpHOTO (daiia ¢ ykazanuem ®1O mepBoro aBTo-
pa — WBanoB WM.U. annorarus.doc. Takike mpezo-
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CTaBJIAIOTCA CBEJIEHIUS O KaXKA0M U3 aBTOPOB: haMu-
JINSA, UM, OTYECTBO (IIOJTHOCTBHIO HA PYCCKOM SI3BIKE
U B TPAHCJIUTEPAIINH), YUeHbIe 3BAHUSA U YUeHasI CTe-
TIeHb, TOJKHOCTh, MECTO PaboThl, pabounii TeaedoH
U aJipec 3JIeKTPOHHOM mouThI (e-mail). CBezeHus He-
ob6xoauMBI 711 06paboTKY MybIuKaIuii B 6ase gaH-
HbIX Poccniickoro nHAeKca HAYIHOTO ITUTHPOBAHUS
U PYTUX cCUCTEMaX IUTUPOBAHMA. AHHOTAIUS, KITI0-
yeBble CJI0Ba, nHpoOpManus 06 aBTopax U Ha3BaHUeE
VUpEXIEHUH AOJKHBI OBITh TAKXKe ITPEIOCTABIEHBI
Ha aHTJIMHACKOM SI3bIKE.

5. TabauIpl MOMENAIOTCS B TEKCT cTaThu. Tabu-
IIbI JIOJKHBI OBITH MTPOHYMEPOBAHBI IIOCIIETIOBATETHHO
B COOTBETCTBHUU C ITOPSAKOM, B KOTOPOM OHH YIIOMH-
HAIOTCsA B TeKcTe (Harmpumep, TabJl. 1, Tabst. 2 U T. 11.).

6. PucyHKU BCTaBJIAIOTCA B TEKCT CTATBhH, a TaK-
JKe IIPeJIOCTABJIAIOTCS B BHJIE OT/E/IbHBIX IIPOHYMe-
poBaHHBIX (ailioB ¢opmara .jpg win .gif ¢ paspe-
meHueM He MeHee 300 dpi. PucyHku mOJKHBI OBITH
KOHTPACTHBIMU U YETKUMHU, OYKBBI, HUGPBI U CHUM-
BOJIBI HA HUX JIOJI’KHBI OBITh PA3JIMUUMBI. PHUCyHKa-
MU CYHTAIOTCA I'padUuKy, peHTreHorpaMMbl, GhOTo-
rpaduu wau JroOble Jpyrue rpaduueckue 0ObeK-
ThI. ®oTOrpadu el He TOJIKHBI ObITH Y3HABae-
MBIMH, JTUOO K HUM JIOJKHO OBITH ITPUJIOZKEHO ITHCh-
MeHHOe paspellleHre Ha UX IIyOJuKaiuo. PucyHkn
JIOJKHBI OBITh MPOHYMEPOBAHbI IMOCJIEIOBATETHHO
B COOTBETCTBUU C MOPSAIKOM, B KOTOPOM OHHU BIIED-
BbI€ YIIOMHUHAIOTCSI B TEKCTE — PHUC. 1, PUC. 2 U T. [I.
IMoamucu pa3MenialTcs B TEKCTE IOJT PUCYHKAMHU.
B nmoamucax k mukpodororpadusaM ykKasblBaeTcsA
CTEIeHb YBeJTMYEHU U CII0CO0 OKPACKHU.

7. B TEKCTe CTaThU UCIIOJIH3YIOTCS CIIEAYIONIHUE 3a-
TOJIOBKU: BBeJIEHUE, IIeJIh FCCJIEZIOBAHUS, MaTepra-
JIB 1 METOJIbI, PE3YJIBTATHI U 00CYK/IeH1e, 3aKITI0Ue-
HUeE, CIIUCOK JINTEPATYPHI.

8. Hcnonb3yoTes TOJIBKO CTaHZAPTHBIE OOIIIe-
MpUHATHIE cOKpameHus (abbpesuarypsl). He mpu-
MEHSIOTCS COKpAIlleHUsI B Ha3BaHUU cTaThu. I[loji-
HBI TEPMUH, BMECTO KOTOPOT'O BBOAUTCS COKpAIIe-
HUe, JOJKEH IIPEAIIeCTBOBATh IIEPBOMY UCIIOJIH30-
BaHUIO TOTO COKPAIIEHUS B TEKCTE.

9. O06s13aTeIPHO HAJIMYWE CITHCKA JIUTEPATYPHI.
Bubnuorpaduyueckue CChIKM B TEKCTE CTAThU Ja-
I0TCsA apabckuMu 1udpaMu B KBaJpaTHBIX CKOO-
KaX, B IIOJTHOM COOTBETCTBUU C HyMepaIuel crucka
suTeparypsl. CCUIKU B TeKCTe CTAaThU JIOJIKHBI /1a-
BaThCs MOCJIEIOBATEIBHO IO Bo3pacTanuio: [1]...[2]...
[3]... u T.1. Pa3BepHyTOE OMMCaHUE UCTOUHUKA B CITH-
cke yutepaTypsl npegoctapiasgoTesa mo 'OCT 7.0.5-
2008. Crucok JuTepaTypshl AOJKEH COZlep:KaTh IIy-
OGmKaIuu 3a MoCJIeIHUE 5 JIeT. B crimcke siurepary-
pbI Bce MH(POPMAIMOHHBIE UCTOYHUKU IT€PEIUCIIA-
IOTCs B IOPSIZIKE UX ITUTHPOBAHUS.

10. Pegaxmus JSMS Gepet Ha cebs mpucBOeHUE
KaXK/Iol mybsinKyeMo# cratbe HoMepa Y/IK u ocy-
IIECTBJIEHUE TIOJTHOTO IIepeBO/ia CTaThU HA aHIVIMH-
CKUU A3BIK.

11. CTaThbH, HE COOTBETCTBYIOIIHE YKA3aHHBIM pe-
JlakIend TpebOBaHUAM, K OITyOJIMKOBAHUIO HE TIPU-
HHUMAIOTCA.

IMOPAAOK PEITEH3MMPOBAHUA
PYKOIIUCEN, TIPUHUMAEMBIX
AJIA ITYBJINKAIIN N

1. Pykomucu crared, HOCTYIIHUBIINX B PEJAKITHIO,
HAIPABJISAIOTCA ISl PEIEH3UPOBAHUS UIeHAM pe-
JIAKIIMOHHOTO COBETA C IEJIbI0 UX DKCIIEPTHOU OIleH-
K{ Ha IpeJMeT COOTBeTCTBHUsA TpeboBaHuAM JSMS
u Bricimeii arTecTallMOHHOM KoMuccuu Iipu MuHU-
crepcTBe oOpa3oBaHus u HayKu PO.

PerieH3eHTBI YBEIOMJIAIOTCA O TOM, UTO B IIEJISAX
obecrievueHNsI aBTOPCKUX U APYTUX HEHMMYIIECTBEH-
HBIX IIPaB IPHUCJIAHHbIE PYKOIIUCH He ITOJIJIEXKAT pas-
IANIEHUI0, KOTUPOBAHUIO, PACIIPOCTpaHEHUI0. Pe-
[IEH3UPOBAHUE ITPOBOIUTCSI AHOHUMHO.

ITpu oTKa3e B HAIIpABJIEHNHU Ha PelleH3UPOBaHUE
IIpe/ICTaBJIEHHON aBTOPOM PYKOITHCH PEJIaKIvs Ha-
IIpaBJIsieT aBTOPY MOTUBHUPOBAHHBIN OTBET B DJIEK-
TPOHHOM BUJIE.

Pepaknusa »KypHasia IO MHCHBMEHHOMY 3aIlpOCy
HaIpaBJIsIeT aBTOPAM peIEeH3UN HA IOCTYIUBIINE
MaTepuasibl B 3JIEKTPOHHOM BHJIe. ABTOPBI 00sI3aHbI
Y4eCcTh 3aMeYaHUs PENEH3EHTOB H BHECTH B CTaThIO
COOTBETCTBYIOIIIHE UCIIPABJIEHUS UJIU IIPEIOCTABUTH
MOTHUBHUPOBAHHBIN OTBET O HECOIVIACUHU C 3aMeYaHU-
sIMU pelleH3€eHTa.

PemakmyonHas KoJUIETHsi IPUHUMAET DPellleHue
0 BO3MOXKHOCTHU IYOJIMKAIIUU CTAThU UJIM OTKJIOHS-
€T ee IO pe3yJIbTaTaM PelleH3NPOBAHHUA.

Penensun XpaHATCS B peIaKIINU JKypHAJIA B Te-
YyeHUe 5 JIET C MOMEHTA Iy INKaIIH.

2. Pepaknipielt He IOMTyCKAIOTCA K Iy OJIMKAT[AH:

— CTaTbhHU, TEMATHKA KOTOPBIX HE COOTBETCTBYET
HAayYHOMY HAIIPaBJIEHUIO KYyPHAJIA;

— CTaThH, aBTOPHI KOTOPBIX OTKA3BIBAIOTCSA OT
TEXHHYECKOH JOpaOOTKU CTaTew;

— CTaTbhH, aBTOPBI KOTOPHIX HE BHECIIN KOHCTPYK-
TUBHBIE 3aMEUaHUs PEIeH3eHTa B TEKCT CTaThbU
U He IIPEJI0CTaBUIIN MOTHUBHUPOBAHHBIN OTBET O HECO-
IVIACHU C 3aMEYAHUSIMHU PEIleH3eHTA.

B ciryyae OTKJIOHEHU S CTaThH PEJAKIINS HATIPaB-
JISIET aBTOPY MOTHBHPOBAHHBIA OTKa3. Pemakius
JSMS He XpaHUT PYKOIIUCU, HE IPUHATHIE K IeUa-
TH. Pykonucu, mpuHATHIE K ITyOJINKAN, He BO3Bpa-
IAI0TCA.
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