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Journal of Siberian Medical Sciences siBisieTcst mpeeMHUKOM KypHaia « Meaununa u obpasoBanue B Cubupu» (roz usma-
HUA 2006). PemenneMm npesuguyma BAK PO xypHasl BKJIIOUEH B II€peYeHb IEPUOANIECKUX U3/JaHUN, PEKOMEHIOBAHHBIX
JUIS TyOsinKanuu paboT concKaTesiel yUeHbIX CTereHeH.

JKypuau 3aperucrprupoBas B ®PesiepanbHOi cry:k6e 10 Ha/130py B cdepe cBsA3U, UHPOPMAIMOHHBIX TEXHOJIOTUN 1 MACCOBBIX
koMMmyHuKaui (PockomHan3op). PerucrparponHoe ceuyereaberBo [T Ne @C 77-72398 ot 28 deBpass 2018 .

Kypuaun ungexcupyercs 8 PUHLI, saperucrpuposan B CrossRef ¢ 2018 1., Bce craTbu HHIEKCUPYIOTCS € TOMOIIBIO IUdPO-
Boro naeHTudukaropa DOL.

Pepakuus :xypHaia co6II0/1aeT IPUHITUIIBL MEK/YHAPOAHOU opranu3anuu « Komurer o uszarenbekoit atuke» (Committee
On Publication Ethics — COPE).

CraThby, IpeCTaBIeHHbIE K MyOIMKAIMY B )KypHAaJIe, IIPOXO/SAT HE3aBUCHMOE PEleH3UPOBAHUE U IIPOBEPSIOTCS HA OPUTH-
HanbHOCTh. [Ipy nepeneuaTtke MatepuanoB u3 skypHasa Journal of Siberian Medical Sciences ccpiika Ha HCTOYHHK 06513a-
TeJIbHA.

Kypnai pacmpocrpansiercst 6ecruiatHo. Teppuropust pacripocrpanenus: PO, crpansl CHI, 3apyGexHble cTpaHbl. DJeK-
TPOHHAas Bepcust (AHHOTUPOBAHHOE COZIEPIKAHKE) IOCTYIIHA 110 azpecam: http://jsms.ngmu.ru, https://elibrary.ru

PEJTAKIIMOHHBIN COBET

BrIxouT 4 pasa B oy
Wspaercsi ¢ 2017 1.

IIPEACEIOATEJID

Mapunxun H.O., 1-p Men. HayK, Ipod., 3aB. Kadeapoi aKymep-
CTBa ¥ THHEKOJIOTHH, peKkTop, HoBOCHOUpPCKUii rocy/1apCcTBEeHHBIH
MenuiuHcknit yausepcureT (HoBocubupcek)

IJIABHBIN PEJTAKTOP

ITocnenosa T.H., n-p Men. HayK, pod., 3aB. Kaderpoli Tepamnumy,
reMaToJIOTUU U TpaHcdysuosoruu (axysibreTa IOBBIIIEHUA KBa-
suduKanuu 1 npodeccnoHaIbHOM IIepPernoiIrOTOBKU Bpavei, Ipo-
pexTop 1o HaydHO# pabore, HoBoCHOUPCKUIA TOCY1apCTBEHHBIN
MenuiuHckni yausepcureT (HoBocubupcek)

3AMECTUTEJIb IVTABHOI'O PEJAKTOPA

Kysmeyosa B.I'., i-p Men. HayK, npod. kadenpsl HHGEKIHOHHBIX
60s1e3Heill, HoBocubUpCKuii rocyAapCTBEeHHBIN MeIUIIMHCKUH YHU-
Bepcuter (HoBocubupek)

OTBETCTBEHHBII CEKPETAPH

Baxaposa K.JI., pegaktop 3arenbcko-noaurpaguueckoro neH-
Tpa, HoBOCHOUPCKUI rocyJapCTBEHHBIH MEAUIIMHCKUM YHUBED-
curet (HoBocHGHPCK)

Boesoda M.H., i-p Mefl. HayK, 1pod., rupektop PeepaybHOro uc-
CJIe[I0BATEILCKOTO IieHTpa GyHaMeHTaIbHON U TPAHCIISIITUOHHON
menuiuabl (HoBocubupcek)

I'pom6 C., 1-p MenuIuHBL, Ipod., PyKOBOAUTEND JlellapTaMeHTa
cynebHol MenunuHbl yHUBepcuTera Cerases (Bopmo, @paHmus)
Jasudosuu H.M., n-p Men. HayK, npod. kadenps! dakyapTeT-
CKOW ¥ TOJIMKJIMHUYECKOH Tepaluy ¢ KypcoM SHIOKPHHOJIOTHHY,

JlabHEBOCTOYHBIN TOCYZJaDCTBEHHBIN MEIUIMHCKIN YHUBEPCH-
TeT (XabapoBck)

2Koanoe B.B., n-p mez. Hayk, npod., aupexkrop HUU dpapmaxo-
JIOTUH U pereHepaTuBHOU Menunuubl uM. E.JI. Tonpnbepra Tom-
ckoro HarroHaibHOTO UCCJIeI0BATEIBCKOTO METUIIMHCKOTO IEH-
tpa PAH (Tomck)

Jloxwun B.H., n-p mepn. Hayk, mpod., akagemuk HAH PK, npesu-
neHT KazaxcTaHckoll acconuanuu penpoJyKTUBHOW MeUIUHBI,
reHepaJIbHBIN IUPeKTOp MesKyHapOoHOTO KJIMHIUYECKOT0 IIeHTPa
penpoaykronoruu PERSONA (KazaxcraH, AiMaThI)

Iy3swvipes B.I1., i-p viep. HayK, ipod., akajemuk PAH, HaygHbIi py-
KoBoAUTeN b ToMcKOro HaruoHaabHOTO UCCIe/I0BaTEIBCKOTO Me-
JIUIUHCKOTO nleHTpa PAH, Hayunslil pykoBogutesnp HUUW menu-
[IIMHCKON reHeTHUKH, 3aB. Kadeapor MeAuIMHCKON reHeTukn Cu-
GHPCKOTO roCyapCTBEHHOTO MEANIIMHCKOTO yHUBepcuTerta (ToMck)

Pyoscuuxa T., i-p MegUITUHEL, TPO(., PyKOBOAUTEJH JlellapTaMeHTa
JIepMaToJIOTHH U aJljieprosoru MIOHXeHCKOTO yHUBEPCUTeTa nMe-
uu JIrojura u Makcumminana (MouxeH, lepmaHus)

Cemenos B.M., n-p Mez. HayK, 1pod., 3aB. kKadenpoit HHPEKITNOH-
HBIX 60J1e3HeH, BuTeOcKuii rocyiapcTBEHHBIN MeIUITMHCKUH YHU-
Bepcurert (Pecy6inka Benapycs, Bute6ek)

®@edepuro M., i-p MeAUIUHEL, TPO(., PYKOBOAUTEIH Kadephl Me-
JIUITTHCKOM OHKOJIOTUH, OT/IeJI AMarHOCTHYECKOH MeIUIIUHBI, KJIH-
HUKH 1 001I[eCTBEHHOT0 3/IpaBOOXpaHeHus1, YHuBepcuTeT MozieHb
u Pemxo-Ovimnun (Mranus, Mojena)

Ixypynuit B.A., n-p Men. Hayk, npod., akaseMuk PAH, nayd-
HbIH pykoBoautesb PI'BHY «DenepaynbHbIi nccae10BaTeIbCKUH
1eHTp QyH/IaMeHTaTbHOW U TPAHCISIIUOHHON Menuiuub» (Ho-
BOCHOUPCK)

YYPE/IUTEJIb

®I'BOY BO «HoBocHOUPCKU rOCYyAaPCTBEHHBIN MEAUIIUHCKHH
yHuBepcuteT» Munszapasa Poccuu: 630091, r. HoBocubupck,
KpacHsiii mpoctt., 52. Ten./dake: +7 (383) 222-32-04.

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

AJIPEC U3JATEJIA Y PEJAKITUU

OI'bBOY BO «HoBocuOGHpCKHUY rOCyAapCTBEHHBIM MeAUIIUHCKIH
yHuBepcuTeT» Munaipasa Poccun, 630091, Poceust, r. HoBocubupck,
KpacHbiii 11p., 52. Ten./daxc: +7 (383) 229-10-82.
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3.1. KIMHUYECKAA MEJUIITTHA

Abpamosuu C.I'., i-p Mez. HayK, mpod., 3aB.
kadepoit puszmorepanuu U KypopTOJIOTUH,
HpKyTCKast TOCyJapCTBEHHAS MEIUIIMHCKAS
aKa/ieMus NOCTAUIUIOMHOTO 06pa3oBaHuA —
dmmman PoccuiicKol MeIUITMHCKON aKaze-
MUU HEIPEPBIBHOTO PO eCCHOHATBHOTO 00-
pazoBanus (MpkyTck)

Aumos K.A., 1-p Me. Hayk, npod. kadeapsl
nHbEKIMOHHBIX 6ose3nelt, UpKyTckuii ro-
CYZApCTBEHHBIH MeJUIIMHCKUN YHUBEPCHU-
teT (UpKyTCK)

Bummep H., i-p MeguIUHEL, Ipod. AernapTa-
MeHTa IICUXUATPHHU U IICUXOTEPAIINH, Y HUBED-
cutet 3eMmMmerbBetica (Benrpus, Bynamenrr)

Heanosa JI.A., -p Mel. HayK, 1pod., 3aB. Ka-
dempoii suokpunoNOrUn, KybaHckuii rocy-
JIapCTBEHHBIM MEAUIIUHCKUN YHHUBEPCHTET
(Kpacuozmap)

Kynewos B.M., n-p MeJ. HayK, npod. kade-
ZIpBI aKyIIepcTBa U ruHekosoruu, Hosocu-
OUPCKUH rocyZapCTBEHHBIH MeTUIIUHCKUN
yausepcureT (HoBocubupck)

Kypywuna O.B., n-p MeJi. HayK, 11pod., 3aBe-
Jyroiuii kadepoit HeBposioruy, Bosrorpaz-
CKUH rocy/lapCTBeHHBIH MeJUIIUHCKUN YHU-
Bepcurer (Bosrorpan)

Jlykawosa JI.B., 1-p Mejl. HayK, OIIEHT, 3aB.
kadeapoit nHbEKIUOHHBIX 601e3HeH, CHOHp-
CKUU TOCy/lapCTBEHHBIH MEJUIIUHCKUN YHU-
BepcureT (Tomck)

Moiticax I'.H., kaHj. MeJi. HayK, Bpau-HEBPO-
sior, PefepabHBIN IIEHTP HEHPOXUPYPTHHU
(HoBocubupck)

Moauanosa E.E., i-p Mefi. HayK, /IOLIEHT Ka-
denpsr! hakyIbTETCKON U TOJTUKINHUYECKON
Tepanuu, AMypcKas TOCyZlapCTBEeHHAsT Me/IH-
nuHcKas akagemus (biarosemeHck)

Momom A.Il., ni-p Men. HayK, npod. kade-
JIPBI CECTPUHCKOTO Jiesa, AJITalCKUi Tocy-
JIapCTBEHHBIN MEJIUINHCKUN YHUBEPCUTET
(Bapuayn)

Mopovik A.B., 1-p MeJ. HayK, Ipod., 3aB.
xadengpoil GpTUHATPUH, IIYIBMOHOIOTHU
1 WHOEKINOHHBIX 6ose3Hel, OMCKHUI ro-
Cy/lapCTBEHHBIH MEJUIMHCKUH yHHBEPCH-
Tet (OMcK)

Hunvcon I1., 1-p MeAUIUHBL, IPO®. AenapTa-
MeHTa KJIMHUYECKUX HayK, JIyHICKU YHUBED-
curer (IBenwst, JIynn)

Oxnonkos B.A., 0-p MeJ. HayK, Ipod., pek-
TOp, Pe/lepanbHBIN HAYYHO-KJIMHUYECKUN
[EHTP PEAHUMATOJIOTHH U PEabHINTOIOTHI
(MockBa)

Cazumosa I'.P., n-p MeJ. HayK, Ipod., 3aB. Ka-
dempoii rocnUTAIEHON IEUATPUH € KyPCOM
IIOCJIEINTUIOMHOTO 06pa3oBaHus, ACTpaxaH-
CKUU TOCY/IapCTBEHHBIA MEIUIUHCKUN YHU-
BepcuteT (AcTpaxaHb)

PEJAKIITMOHHAA KOJIVJIETHA

Censmuyxas B.I'., n-p 6uos. Hayk, npod.,
IJIaBHBIN HAYYHBIH COTPYAHUK J1ab0paTopun
SH/I0KpUHOIOrnH, PeiepabHBIN Hece0Ba-
TeJIbCKUH IeHTD (PyHjaMeHTaIbHON U TPAHC-
nsauoHHON MeaunuHb! (HoBocubupek)

CemxeA.B., i-p Me[l. HAyK, IPOd., 3aM. TUPEK-
TOpa 0 Hay4YHOU U JieueOHOU paborte, HUU
MICUXUYECKOTO 37I0POBBsI TOMCKOTO HAIHO-
HAaJIbHOTO UCCJIeZI0BATEIECKOTO MEAUIIMHCKO-
ro nentpa PAH (Tomck)

Cenvreguu O.A., 1-p MeJl. HayK, npod., 3aB.
kade/Ipoii IeinaTpUn, HEOHATOJIOTHH U [IEPH-
HATOJIOTHH C KYPCOM HEOTJIOKHOM METUIIHBI,
JlaJIbHEBOCTOUHBIN TOCYAAPCTBEHHBII Me/ -
uHCKU yHuBepeuret (XabapoBck)

Tpogumenxo H.H., 1-p MeA. HAYK, JOLEHT,
3aB. kadegpoll KINHUYECKOH ajyieproJio-
THH U IyJIbMOHOJI0THH, MpKyTCcKas rocyaap-
CTBEHHAs MeJUIIMHCKAsA aKaZleMUs TOCTIe -
IJIOMHOTO oOpasoBanus — ¢unuan Pocenii-
CKOM MEZTUITMHCKON aKaJZIeMUH HEIIPEPHIBHOTO
npodeccroHanbHOro 06pazoBanus (VpKyTck)

®@edopos H.A., 1-p MeA. HAYK, [OLEHT, 3aB.
xadenpoi GaKkysIbTETCKON IeAUATPUU UM.
H.C. Twopunoii, H0xHo-Ypanbckuii rocygap-
CTBEHHBIN MeQUIUHCKUY yHuBepcuret (Ye-
JIA6UHCK)

Quauniox O.B., n-p Mef1. HayK, pod., 3aB. Ka-
denpoii drusnarpun u myspMoHosoruu, Cu-
OUPCKUI TOCYAAaPCTBEHHBIN MEIUIIUHCKUT
yausepcuret (Tomck)

Xapouxosa C.A., n-p Mef. HayK, Ipod., 3aB.
KadeIpoii IepMaTOBEHEPOJIOTUH U KOCMETO-
soruu, CHOUPCKUH TOCYapCTBEHHBIA MeI-
nuHckui yausepeuret (Tomck)

XpaHun A.A., I-p MeJ1. HayK, Ipod. kadeapsl
JIepMaToJIOTHH U KocMeTosioruy, HoBocubup-
CKUU TrOCy/lapCTBEHHBIA MEJUIIUHCKUN YHU-
Bepcutet (HoBocubupcek)

I[xaii B.b., i-p Men. Hayk, npod., 3aB. Ka-
denpoii mepuHaTONOTNH, aKyIIepcTBa U I'H-
Hekostoruu, KpacHOAPCKUI rocyapcTBeH-
HBIH MeNIMHCKUH YHHUBEPCUTET UM. IPOd.
B.®. Boitno-fcenenxoro (KpacHospck)

IllanowHux HU.H., i-p MeA. HayK, Ipod., 3aB.
xadepoil MpomeZeBTUKN BHYTPEHHUX 00-
ne3Hel, FOkHO-YpaIbCKUil ToCyapCTBEH-
HBIH MeAunUHCKUU yHuBepcuter (Yess-
OUHCK)

Axoumos /[.A., I-p MeJ. Hayk, mpod. kade-
ZIpbl (HapMaKOJIOTHH, KJINHUYEeCKOH dapma-
KOJIOTHH U JI0Ka3aTeJbHOU MeaunuHsl, Ho-
BOCHOUPCKUN TOCY/TAPCTBEHHBIA MEIUI[AH-
ckuil yausepcutet (HoBocubupcek)

3.3. MEIUKO-BOJIOTHYECKUE HAYKI

Ansnbves @.B., 1-p Me[. HAYK, pod., 3aB. Ka-
denpoii cynebuoit mexunuusl, KpacHosp-
CKUU TOCy/IapCTBEHHBIA MEJUIIUHCKUN YHU-
BepcuteT UM. Ipod. B.®. BoitHo-fAcenenkoro
(KpacHosipck)

Kasauxos E.JI., i-p MeJi. HayK, Ipo@., 3aB. Ka-
dempoii marosoruuecKkuil aHATOMUH U Cy1e0-
HOU MemuuuHbI UM. 1pod. B.JI. KoBasieHko,
HO>xHO-YpasbcKUil rocy/JapCTBEHHBIN MeZH-
uHCKu# yHuBepeuret (YesiOnHek)

Jlozeunos C.B., n-p Me. HayK, Ipod., 3aB. Ka-
dbenpoii rucrosornu, 3M6PUOTIOTUU U ITUTO-
snorun, CHOUPCKUH rocyJapcTBEHHBIN Meu-
nuHckuil yausepeureT (Tomck)

Hadees A.IN., n-p vien. HAyK, Ipod., 3aB. Ka-
dempoii marosorndeckuit anatomuu, HoBo-
CUOUPCKUH TOCYZIapCTBEHHBIN MEUIIUHCKUI
yuusepcuret (HoBocubupck)

ITempex M., ii-p MeAULIUHBI, IPO®., PYKOBO-
JIATEJTb JieTlapTaMeHTa [aToJI0THIecKor (u-
3uosorun Yuusepcurera [lomarkoro (Ye-
xus1, OJI0MOyI)

Casonosa E.H., i-p Mefl. HayK, Ipod., 3aB. Ka-
enpoit HoOpMaJIIbHOH U TATOJIOTUYECKOH u-
3MOJIOTHH, IIPOPEKTOP 110 HAYYHOH pabore,
JlaIbHEeBOCTOYHBIH TOCY/JapCTBEHHBIN Me/in-
nuHCKUN yHuBepcuteT (XabapoBck)

Illegena A.H., 1-p MeJ. HayK, npod., 3ame-
CTUTEJIh IUPEKTOPA [0 Hay4HOU pabote, H-
CTHUTYT XUMUYECKON OMOJIorHy 1 byHIaMeH-
tanpHOi MeguiuHel CO PAH (HoBocubupcek)

3.4. PAPMAITEBTUYECKHUE HAYKH

benoycos M.B., ni-p dapM. HayK, JIOLIEHT, 3aB.
xadepoii papmaneBTHYECKOTo aHaIn3a, Cu-
OUPCKUI rOCyZapCTBEHHBIN MEAUIIUHCKUT
yausepcuret (Tomck)

JKapuxos A.FO., n-p 6U0J. HayK, JOIEHT,
3aB. kadeapoil papmakosoruu uM. mpod.
B.M. BprooxaHoBa, IPOPEKTOP IO HAYYHOU
paboTe ¥ WHHOBAIUAM, AJITAalCKUI TOCy-
JIapCTBEHHBIN MEJIUIMHCKUN YHUBEPCUTET
(Bapuayur)

Kapaxynosa E.B., 1-p dapMm. HayK, 1pod. Ka-
(enpsr yrpasieHnA 1 9KOHOMHKH (papMaIiyi,
CubupCcKuii rocyJapCcTBEeHHBIH MEeAUIIMHCKUN
yuausepcuret (Tomck)

Jlagpeumvesa JI.U., n-p dapMm. HAYK, J10-
LIEHT, 3aB. Kadeapoil ynpaBieHuss U 9KOHO-
MHUKH papManuy, 1ekaH papManeBTHIeCKO-
ro akysbreTa, IpocIaBCKUI rOCyAapCTBEH-
HBIH MeJTUIIMHCKUH yHUBepcuTeT (SIpocsiaBiib)

Maodownos I1.I'., i-p Mef. HayK, Ipod., 3aB. Ka-
denpoit papmakosioruu, KINHIIECKOU dap-
MAaKOJIOTHH U ZIOKa3aTeIbHOM MeaUIHbI, Ho-
BOCHOUPCKUN TOCY/IapPCTBEHHBIA MEIUI[AH-
ckuii yuusepcuret (HoBocubupck)

Qomunsvix C.I., n-p Mea. HAYK, TOIEHT, 3aB.
xadenpoii papMakosoOruu, KINHUYECKON
dapmaxosoruu, OMCKUI TOCYAApCTBEHHBIN
MeAuIUHCKUH yHUBepcuTeT (OMCK)
Illepmaesa K. /1., n-p dapm. Hayk, mpod., 3aB.
KadeIpoit OpraHu3aIuy u yrpasiaeHus dap-
MaIeBTHUECKOTO /1e1a, KOskHo-Kazaxcranckast
menunuuckas akagemus (IIsimkent, Ka-
3axCTaH)

Tloamucano B mevats 26.09.2022.

JlaTa BBIXO/Ia B CBET 27.09.2022.

®opmar 60x84/8. Bymara Color Copy. Fapautypa
Georgia. Yor.-nied. 1. 18,6. THpask 1000 3K3.

Uszg. N2 104c.

Ortnevarano B Tunorpaduu Maaarenpeko-
nosiurpadruaeckoro nearpa H'MY, r. HoBocu-
6UPCK, yJI. 3aJIECCKOTO, 4.

E-mail: sibmedizdat@mail.ru,

Tes.: (383) 225-24-29

Koppexkrypa E.B. E2opos
KoMmmbioTepHast BepcTKa U AU3aliH
T.B. Cobonesa
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Puck cynnugajabHOro rnnoBeieHusd 1pu Aerpeccuu B CTpyKrype
onnmoJaapHoOro apheKTHBHOIO PAacCTPOMCTBA, OCJIOKHEHHOTO
3aBUCHNMOCTBHIO OT PAaCTUTC/IBHbIX I{aHHaﬁl/IHOI/I,Z[OB

N.1O. Knumosa, A.A. OBUNHHUKOB

®OI'BOY BO «Hosocubupckuil 2ocydapcmeeHHblilt meduyuHckuil yHusepcumem» Munzdpasa Poccuu, Hogocubupck, Poccus

AHHOTAIIUA

BBegenue. IlogaHHPIM KIMHUYECKUX HAOIIONEHNUH JETPECCUBHBIE COCTOSTHUS B CTPYKTYpe OumossspHoro apdek-
TUBHOTO paccTpoiictBa (BAP) Habonatores y 23.8 % 06ciezioBaHHBIX GOJBHBIX. B GOJIBIITHHCTBE MCCIEIOBAHUH TOKa-
3aHO, UTO B CDAaBHEHUU C O0IIEH MOMyJ/IANKeNd CTaHAaPTU3UPOBAHHBINA KO3GbMHUITUEHT CMEPTHOCTH Y OOJIBHBIX COCTABJISIET
0KO0JI0 30 %; Ha 710J110 TarreHToB ¢ BAP mpuxoauTces 1.4 % ot 0011iero yucia cMepTei.

II e 1 . OEHUTH CTEIIEHDb PUCKA CYUIINAIBHOTO TTOBEIEHUS IIPH JieTIpeccuu B cTPyKType BAP, ociio:KkHEHHOTO yroTpe-
OJIeHUEeM PaCTUTEJIbHBIX KAHHAOWHOU/IOB.

Martepuaas W MeTO/J5l. [ JaHHOTO UCCIIEOBaHUS ObLIIO 0TOOPAHO 58 MAITMEHTOB C IMATHO30M «OHUII0-
asipHoe adPEKTUBHOE PACCTPOICTBO, ACCOIIMMPOBAHHOE C CHHAPOMOM 3aBHUCUMOCTH OT YIOTpeOJeHUs KaHHAOWHOM-
JIOB» — OCHOBHas Irpymnna (CpeJHUI BO3pacT 34 + 4 roza). I'pynity KOHTPOJIA COCTaBUIN 100 4esl. ¢ BAP 6e3 accoruupo-
BaHHOU MaTOJIOTHH (CpeHUE Bo3pacT 32 + 3 roja). J[urenbHOCTh 3a60sieBaHUs B 06€UX TPYIIax — OT 1 To/ia JI0 5 JIET.
B uccie1o0BaHUT UCIIOJIB30BAJIUCH CIIEYIOIINE METOBI U IIIKAJIbI: KJIMHUYECKUH METO/ — OI[eHKA IMICUXMUECKOTO CTaTyca,
Ikasa genpeccuu beka, mkana tpeporu Crruibeprepa — XaHuHa, [MIKala OleHKH pucka cyuruaa (SAD PERSONS Scale).
PesyanbpTarTsl. IIpoBeseHHOE UCCIIEOBAaHUE TTOKA3AJI0, YTO PUCK CYUIIMIIHHOTO IOBEJEHUS MPU JENPECCUU B
cTpykType BAP, 0C/I03KHEHHOTO 3aBUCUMOCTHIO OT PACTUTEIHHBIX KAHHAOMHOHU/IOB, 3HAYNTEIHHO MOBBIIIAETCS, YTO O/ -
TBEPIK/IAETCsT pe3y/IbTaTaMU OIEHKH 10 ICHXOMETPHUECKHUM IITKaaM (depe3 6 Mec OT Havasia UCCaeIOBaHUs B OCHOBHOH
TPYIIIe BBICOKUU PUCK CYUITHA IMaTHOCTUPOBAH B 8 % ciyuaeB, yepe3 12 Mec — B 11 %, OUeHb BHICOKUH PUCK — B 4 % CJIy-
yaeB). YTsiKeJIeHHe IICUXUYECKOTO COCTOSTHUS ITOATBEPIK/IAIOCh YACTOTON U OOJIbIIEN TTPOOJIKUTEBHOCTHIO TOCITUTAIIN-
3alUH B KPYIVIOCYTOYHBIN IICUXUATPUUECKHUH CTAIIMOHADP: B OCHOBHOM T'PYIIIIE CPEHSSA MPO/IOIKUTETBHOCTD TOCITUTAIN-
3allMH B CTAIMOHAP uepe3 6 Mec OT Hauaia UCCJIeIOBAHUS COCTaBMIIA OKOJIO 5.3 + 2 Mec (67 % (p < 0.005)), uepes 12 Mec
OT Hayaja UCCIeIOBAaHUA — OKOJIO 5.9 + 1 Mec (72 % (p < 0.005)). [Ipu Tepanuu JaHHOU KaTerOPUHU GOJBHBIX OTMEUYEeHA
BBICOKAsI (papMaKOJIOTHUECKast Pe3UCTEeHTHOCTD (73—86 % (p < 0.05)).

3akaAmw4YeHUe. YHorpebsieHHE PACTUTEIbHBIX KaHHAOWHOWIOB ITOBBIIIAET PUCK CYHIIUIAIBHOTO IOBEIEHU.
Henpeccus B cTpykType BAP, acconuupoBaHHas ¢ 3aBUCHMOCTBIO OT PACTUTEIbHBIX KAHHAOWHOU/IOB OTJINYasach dhapma-
KOPEe3UCTEHTHOCTHIO K IPOBO/IUMOM Teparuu. [I0BbIIIIeHre YPOBHS TPEBOTH MIPUBOUIIO K KOMITYJIbCUBHBIM CYUITH/THBIM
ITOIIBITKAM, SBJISIOIIUMCS KJIIOUEBBIM (DAKTOPOM PUCKA 3aBEPIIEHHOTO CYUIIH/IA.

Karoueesle c106a: PUCK CyUIUIAIBHOTO TIOBEJIEHH A, OUIoisipHoe adekTHBHOE pacCTpPOHCTBO, KaHHAOMOU I, (ap-
MaKOpEe3UCTEHTHOCTb, AOCTUHEHIINS, IeTIPECCHsI, TPEBOTA, apbeKTUBHBIE HAPYIIIEHHUs, 3aBUCUMOCTb.

Oo0pasen mutupoBaunua: Kimvosa 1.10., OBUMHHUKOB A.A. PUCK CyHIINIaIBHOTO ITOBEIEHUS IIPH JIeIIpeC-
CHU B CTPYKType OUIO0IAPHOT0 ad(GEKTUBHOTO PACCTPOUCTBA, OCIOKHEHHOTO 3aBUCUMOCTBIO OT PACTUTETHHBIX KAHHA-
ounonzios // Journal of Siberian Medical Sciences. 2022;6(3):7—14. DOI: 10.31549/2542-1174-2022-6-3-7-14

The risk of suicidal behavior in depression in the structure
of bipolar disorder complicated by plant cannabinoid addiction
I.Yu. Klimova, A.A. Ovchinnikov

Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT

Introduction. According to clinical observations, depressive states in the structure of bipolar disorder (BD) are
observed in 23.8% of the examined patients. Most studies show that compared with the general population, the standard-
ized mortality rate in patients is about 30%; BD patients account for 1.4% of total deaths.
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Aim. To assess the risk of suicidal behavior in depression in the structure of BD complicated by plant cannabinoid
addiction.

Materials and methods. Forthisresearch, 58 patients with diagnosed BD associated with the syndrome of
cannabinoid addiction were selected — the main group (mean age 34 + 4 years). The control group consisted of 100 indi-
viduals with BD without associated pathology (mean age 32 + 3 years). The duration of the disease in both groups ranged
from 1 to 5 years. The following methods and scales were used in the study: clinical method — mental status assessment,
the Beck Depression Inventory, the State-Trait Anxiety Inventory, the SAD PERSONS Scale — a scale for suicide risk assess-
ment.

Results. Thestudy showed that the risk of suicidal behavior in depression in the structure of BD complicated by plant
cannabinoid addiction increases significantly, which is confirmed by the results of assessment using psychometric scales
(after 6 months since the beginning of the study in the main group, a high risk of suicide was diagnosed in 8% of cases, after
12 months — in 11%, very high risk — in 4% of cases). The deterioration of the mental state was confirmed by the frequency
and longer duration of hospitalizations in a psychiatric hospital: in the main group, the average duration of hospitalization
in a psychiatric hospital after 6 months since the beginning of the study was about 5.3 + 2 months (67% (p < 0.005)), after
12 months — about 5.9 + 1 months (72% (p < 0.005)). In the treatment of this category of patients, high drug resistance was
noted (73—-86% (p < 0.05)).

Conclusion. The use of plant cannabinoids increases the risk of suicidal behavior. Depression in the structure of
BD associated with plant cannabinoid addiction was characterized by resistance to therapy. An increase in anxiety levels
led to compulsive suicide attempts which is a key risk factor for completed suicide.

Keywords: risk of suicidal behavior, bipolar disorder, cannabinoids, drug resistance, abstinence, depression, anxiety,
affective disorders, addiction.
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BBEJEHUE

Bunosnsipaoe abdexruBHOe paccrpoiictBo (BAP)
SABJISIETCS OJHOW W3 HauboJiee YacTo BCTpeYaro-
muxcst GopM ICUXUIecKux 3aboeBanuii [1-6]. Pac-
MIPOCTpaHeHHOCTh BAP B mOmy/iAIIMU COCTaBJISIET B
cpemaHeM OKoJio 3.5 % [7].

Ilo faHHBIM KJIMHUYECKUX HAOJIIOIEHUH Jlerpec-
CHUBHBIE COCTOSIHUSI B CTPYKType OHITOJISAPHOTO
adPeKTUBHOTO paccTpoycTBa HaOIOAAI0TC y 23.8
% 00cieIoBaHHbBIX OOJIBHBIX [8—12]. B bospIInHCTBE
HCCIeI0BaHUI TTOKa3aHO, YTO B CpABHEHUH C 001l
MIOMYJIANNEN CTAHAAPTU3UPOBAHHBIN KO3 dUITIEHT
CMEpPTHOCTH y OOJIbHBIX COCTABJISET OKOJIO 30 %; Ha
JTOJTIO TIaITueHTOB ¢ BAP mpuxoauTcs 1.4 % oT 06IIero
qrciia cMepTed [13, 14].

Ocoboii mpobseMoii siBsieTcs: cBsA3b BAP ¢ Hap-
KOJIOTHYECKUMH  PaCCTPOHCTBAMHU. ITogo6Hasn
KOMOPOUJTHOCTb IIPUBHOCHUT HE TOJIPKO CYIIECTBEH-
HbIe HUCKOUKEHUS B KJIMHHUYECKYIO KapTHHY 3ab0e-
BaHUs, 3aTPYAHAIOIIETO TUATHOCTUKY, HO U BJIUSET
Ha Tepanuio B KOHTEKCTe (hapMaKOPE3UCTEHTHOCTH
JTAHHOTO KOHTHHTEHTA MAI[1EHTOB, YUUTHIBAsI BbICO-
KUH CyUIUAAIbHBIN PUCK [14—16].

CraTucTuvecKrue JaHHBIE CBUJIETELCTBYIOT O
BBICOKOU pACIPOCTPAHEHHOCTH HAPKOJIOTUUECKOU
MMaTOJIOTHU CPEAU JIUI, UMEIIUX MCUXUYECKUe
3aboseBanus [16, 17]. OcOOEHHOCTBIO Pa3BUTHS
HapPKOJIOTUUYECKOU CUTYaI[M ! B HACTOAIHMHA MOMEHT

INTRODUCTION

Bipolar disorder (BD) is one of the most common
forms of mental illness [1—6]. The prevalence of BD
in the population averages about 3.5% [7].

According to clinical observations, depressive
states in the structure of bipolar disorder are noted
in 23.8% of the examined patients [8—12]. Most
studies show that compared with the general popula-
tion, the standardized mortality rate in patients is
about 30%; BD patients account for 1.4% of the total
number of deaths [13, 14].

A particular problem is the association of BD
with substance use disorders. Such comorbidity
not only distorts significantly the clinical picture of
the disease, which makes diagnosis difficult, but
also affects therapy in terms of drug resistance in
this group of patients, given the high suicide risk
[14-16].

Statistical data indicate a high prevalence of
substance use disorders among people with mental
illness [16, 17]. A feature of the current substance
use disorders’ situation is an increase in the num-
ber of people with comorbid mental and substance
use disorders [17, 18]. The main obstacle to the
diagnostic search for these disorders is the pheno-
typic continuity, as well as the high incidence of
subclinical, paucisymptomatic forms of mental ill-
ness [18].
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SIBJISETCA yBEJIMYEHWE YHCJia JIUI C KOMOPOuI-
HBIMH TICUXMYECKUMU U HAPKOJIOTUUYECKHUMU pac-
crporictBamu [17, 18]. OCHOBHBIM IPENSTCTBHEM
JINaTHOCTUYECKOTO TIOMCKA 3TUX PacCTPOUCTB
sBisieTcss PeHOTUMHUYECKass «HEIPEePhIBHOCTH», a
TaK)Ke BBICOKAsS YACTOTAa BCTPEYAEMOCTH CYyOKJIH-
HUYECKHX, CTEPTHIX (OPM ICUXUIECKOU IATOJIO-
ruu [18].

B Hacrosinee BpeMs ocTaercs MajJON3yYeHHBIM
Borpoc kKomopbuyiHocTH BAP u 3aBHCUMOCTH OT
pacTUTETbHBIX KAHHAOMHOU/IOB B KOHTEKCTE CYHITH-
JIAJIBHOTO PUCKA, UTO OOOCHOBBIBAET aKTyaJIbHOCTD
JIAHHOTO KJIMHUYECKOTO HCCJIe/IOBAHMUS.

HEJIb NCCJIEJOBAHUA

OI11eHUTD CTENIEHb PUCKA CYUITH/IATLHOTO TT0OBE/IEe-
HUS TIPU JIENPECCHU B CTPYKType OHUIIOJISPHOTO
adHEeKTUBHOTO PacCTPONCTBA, OCTIOKHEHHOTO 3aBH-
CHMOCTBIO OT PACTUTEIbHBIX KAHHAOUHOU/IOB.

MATEPUAJIBI 1 METO/1bI

JUis jaHHOTO HMCCIe[oBaHuA ObUIO 0TOOpaHO 58
MTAIIUEHTOB C INArHO30M «OurosspHoe ahdeKTus-
Hoe paccrporctBo (koa mo MKB-10 — F31), accoruu-
PpOBaHHOE C CHHIPOMOM 3aBHCHMOCTU OT YIIOTpe-
6nenus kanHabuHOUIOB» (F12) — ocHOBHAsA rpymmna
(OT). B xoutposnphyo rpynmy (KI') Bomtum 100
MAIUEHTOB € JUATHO30M «6UIOIApHOEe a(pheKTHB-
Hoe paccrpoiictBo» (F31), 6e3 accoruupoBaHHOH
narosioruu. Cpenauii Bo3pact narueHToB O cocra-
BWJI 34 * 4 roja, cpeqHul Bo3pact nanueHTos KI' —
32 + 3 roga. JlauresnbHOCTh 3a00J1€BaHUs B 00X
rpyInax — OT 1 T/ JI0 5 JIeT.

KpurepusMu HUCKIIOUEHHUA SABJIAJIUCH: MaHHA-
KaJIbHbIe COCTOSTHUS 10 IIKajie MaHuu fHra,
HaJIM4YMe TIICUXOMPOJYKTUBHONH CHUMIITOMATUKH,
[ICUXOMOTOPHOE BO30Y’K/IeHUE, OTKa3 OT y4acTH:
B HCCJIEIOBAHUM, KJIMHUYECKAs KapTUHA OCTPOM
WHTOKCUKAIINU KAaHHAOWHOW/IaMU, UHTOKCHUKAI[HS
JIPYTUMH IICUXOAaKTUBHbIMHU BelecrBamu (ITAB),
TSDKeJIble CONMYTCTBYIOIINE COMaTHUecKue 3aboJe-
BaHus. KakJoMy NalnMeHTy IPeOCTaBIIsiIach
craHzaptas ¢dopMa HHGOPMHUPOBAHHOTO COTJIa-
CHUs HA yYacTHe B HAYYHOM HCCIEOBAHUU C PA3h-
sICHEHHEM TIleJied, 3a/a4 U HCIO0JIb3YEMBIX
METOJIOB.

Hcmonp30Bauch CaeAyIoe MeTOIbI U IITKAJIBI:
KJIMHUYECKUN METOJ| — OI[eHKA MICUXUYECKOTO CTa-
Tyca, IIKaJa Jemnpeccuu beka, IIKaja TpPEBOTH
Crounbeprepa — XaHuHa, [IIKaJIa OIIEHKH PUCKA CYH-
muga (SAD PERSONS Scale). C nenpl0 OLEHKH
KJIMHUKO-AUHAMHUYECKNX  ocobeHHocTell  BAP
HCCIeI0BaHNE TTPOBOUIIOCH TPMKABI C WHTEpPBa-
s0M 6 Mmec.

At present, the issue of comorbidity of BD and
plant cannabinoid addiction in terms of suicide risk
remains poorly understood, which justifies the rele-
vance of this clinical study.

AIM OF THE RESEARCH

To assess the risk of suicidal behavior in depres-
sion in the structure of bipolar disorder complicated
by plant cannabinoid addiction.

MATERIALS AND METHODS

For this study, 58 patients were recruited with a
diagnosis of BD (ICD-10 code — F31) associated with
disorders due to use of cannabinoids (F12) — the
main group (MG). The control group (CG) included
100 patients diagnosed with BD (F31) that had no
comorbidities. The mean age of MG patients was
34 + 4 years; the mean age of CG patients was
32 + 3 years. The duration of the disease in both
groups ranged from 1 to 5 years.

The exclusion criteria were: manic states on the
Young Mania Rating Scale, the presence of positive
symptoms, psychomotor agitation, refusal to partici-
pate in the study, the clinical picture of acute intoxi-
cation by cannabinoid, intoxication by other psycho-
active substances (PAS), severe concomitant somatic
diseases. Each patient was provided with a standard
informed consent form for participation in a scien-
tific study with an explanation of the goals, objectives
and methods used.

The following methods and scales were used: the
clinical method — mental status assessment, the Beck
Depression Inventory, the State-Trait Anxiety Inven-
tory, the SAD PERSONS Scale for assessing of sui-
cide risk. In order to assess the clinical and dynamic
features of BD, the study was conducted three times
at 6-months intervals.

RESULTS AND DISCUSSION

The results of the assessment on the Beck
Depression Inventory showed that in the group of
patients with BD complicated by plant cannabinoid
addiction, depressive symptoms deteriorated over
time: if at the beginning of the study the absence of
depressive symptoms was diagnosed in 82% of
patients, then after 12 months the number of
patients who did not with signs of depression
decreased by more than two times (37%). In addi-
tion, there was a deterioration of depressive symp-
toms. At baseline depressive symptoms were repre-
sented by signs of mild depression and amounted to
18%, after 6 months the number of patients with
mild depressive symptoms increased to 34%,
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PE3YJIBTATBI 1 OBCYKJIEHHNE

Pe3ypTaThl OIIEHKH 10 IIKaJIE Aenpeccuu beka
IOKa3aJjy, 9YTo B rpymnme namnueHTos ¢ BAP, ociox-
HEHHBIM 3aBUCHMOCTBIO OT PACTUTEILHBIX KAHHAOHU-
HOHJIOB, C TEUeHUEM BPEMEHU OTMEYAIOCH YTKeIe-
HUe JIeIPECCUBHOM CHUMIITOMATHUKU: €CJTH B Hadase
HCC/IEIOBAHUS OTCYTCTBHE JIEIIPECCUBHOM CHUMIITO-
MAaTHKH JTUAaTHOCTUPOBAHO yV 82 % maIueHTOB, TO
yepe3 12 MeC KOJIMUECTBO MMAI[UEHTOB, HE HMEIOIIUX
[IPU3HAKOB [IEMPECCHH, COKPATUIOCh 0OJiee YeM B
nBa paza (37 %). Kpome Toro, OBLJI0O OTMEUYEHO YTSI-
JKeJIeHWe  JIeTIPeCCHBHOM  cuMmmrToMaTuku. Ha
MOMEHT HCCJIEJIOBAHUS JENPECCHBHAS CHMIITOMA-
TUKa OblJla TpeCcTaBjeHa INPU3HAKAMHU JIETKOH
JIeTpeccun U cocraBmia 18 %, yepe3 6 Mec KoJymye-
CTBO IAIIUEHTOB C JIETKOU JIENTPECCUBHOU CUMITTOMA-
TUKOH BO3POCJIO JI0 34%, yMepeHHas1 IepecCuBHAs
CUMIITOMAaTHKa OOHAPYKUBAIACh ¥ 9% IMAI[UEHTOB
JIaHHOU Trpymmbl. Yepe3 12 Mec B JAHHOU TpyIIie
MAIUEHTOB JIETKasl JIENIPECCUsl JUAarHOCTUPOBAHA Y
40 % TalueHTOB, yMepeHHad Aenpeccusa — y 16 %,
BBIpa’KEHHAsT Jemnpeccusi — y 7 % MaIueHTOB
(TabJ. 1). Pe3ysibTaThl OIEHKU 10 IIKaJIe JePECCUU
Beka B KOHTPOJIbHOM TPYIIIIe HA MPOTSI?KEHUH BCETO
[epruoia MCC/IEIOBAHUS HE IIOKA3aJikd CyIIeCTBEH-
HBIX Pa3JIMUUi U ObUIN MPEJICTaBIEHbI B OCHOBHOM
JIETKOH  JIEIPECCUBHON  CHUMITOMATHUKOH  (cM.
TabJI. 1).

ITpu olleHKe YpOBHSI TPEBOKHOCTU IAIUEHTOB
OCHOBHOU rpynnel mo mmkane Cromibeprepa -
XaHuHa (peakTUBHAas TpeBora) ObLJIO OTMEUEHO yBe-
JINYeHuEe YPOBHs TPEBOTH C TEUeHHUEM BpPEeMeHU:
€CJT Ha MOMEHT HUCCJIEIOBAHUS OTCYTCTBUE TPEBOXK-

moderate depressive symptoms were found in 9%
of patients in this group. After 12 months in this
group of patients, mild depression was diagnosed in
40% of patients, moderate depression in 16%, major
depression in 7% of patients (Table 1). The results
of the assessment on the Beck Depression Inven-
tory in the control group throughout the entire
study period did not show significant differences
and were mainly represented by mild depressive
symptoms (see Table 1).

When assessing the level of anxiety of patients
in the main group according to the State-Trait Anx-
iety Inventory, an increase in the level of anxiety
over time was noted: if at baseline the absence of
anxiety symptoms was in 84% of patients, then
after 12 months there were no signs of anxiety
symptoms in 52% patients. The anxiety level
increased: at baseline the minimal anxiety symp-
toms amounted to 12%, after 12 months it was
already 25%; in addition, at an interval of 12
months, moderate anxiety symptoms increased up
to 14%, and severe anxiety symptoms — up to 9%,
which was not observed in this group previously. In
the CG, anxiety symptoms were practically absent
throughout the study (Table 2).

When assessing the risk of suicide according to
the SAD PERSONS Scale, at baseline in the MG, a
low risk of suicide was diagnosed in 93% of patients,
after 6 months — in 80%, after 12 months — only in
66% of patients. There was also an increase in the
risk of suicide from medium to very high at an inter-
val of 6 and 12 months, respectively. This circum-
stance illustrates the close relationship between drug

TaoGuuna 1. Pe3ypTaThl OlIEHKH BBIPA’KEHHOCTH JIETIPECCUH T10 ITKaJle fenpeccun beka (%)
Table 1. The results of the assessment of depressive state according to the Beck Depression Inventory (%)

Hauaso ucciregoBanuss Yepes 6 mec

Yepes 12 mec

At baseline After 6 months After 12 months
e s Ocnopmas LOHT- Ocuopmas 1OHT- Ocuopmas 1OHT-
Indicator poJIBHAasA PoOJIbHasK poJibHast
rpymma rpymma rpyIma
Main rpyrmia Main rpymia Main rpyria
ou Control rou Control rou Control
group group group group group group
OTcyTCTBIE JIETTPECCBHOM 82* 77% 57% 80* 37* 78%%
CHUMITTOMATUKHI
No depressive symptoms
Jlerkas penpeccus 18%** 23%* 34* 20%% 40% 22%
Mild depression
YMmepeHHas fenpeccus 0 0 9¥*¥ 0 16%* 0
Moderate depression
BripajkeHHAas IETIPECCHsT 0] 0 0 0 7* 0
Major depression
* P < 0.005.
** p < 0.05.
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HOU CUMIITOMATHUKU OTMEYAJIOCh y 84 % MalneHToB,
TO Yepe3 12 MeC IPU3HAKU TPEBOKHOW CHMIITOMA-
THUKU OTCYTCTBOBAJIU y 52 % NaIIeHTOB. YPOBEHb
TPEeBOTH HapacTal: HA MOMEHT HCCJIe/IOBAaHUSA HU3-
KHU YPOBEHD TPEBOTHU COCTABHII 12 %, yepes 12 Mmec —
yiKe 25 %; KpoMe TOTO, C UHTEPBAJIOM 12 Mec OTMe-
YeH POCT YMEPEHHOH TPEBOIKHOCTH /10 14 % U BBICO-
KHUH YypOBEHb TPEBOTH — JI0 9 %, 4ero He HaOJII01a-
JIOCh B JaHHOMU rpyte panee. B KI' TpeBoskHas1 cuM-
NITOMAaTHKa IPaKTUYeCKH OTCYTCTBOBAJIa HAa IIPOTH-
JKeHUH Bcero ucesenopanus (Tadi. 2).

IIpu omenke pucka cyunuza mo Iikaae SAD
PERSONS Scale va moment uccaegosanusa B OI
HUBKUU DPHUCK CYHIHJIa JUATHOCTUPOBAaH y 93 %
MalyeHToB, yepe3 6 mec — y 80 %, uepes 12 mec —
yumb y 66 % nanueHToB. Takke ObLJIO OTMEUEHO
HapacTaHUe YPOBHSA PHCKa CyHIIU/A OT CPEHETO 710
OYEeHb BBICOKOTO C HHTEPBAJIOM 6 M 12 MeC COOTBET-
CcTBEHHO. /[aHHOe O0OCTOSATEIBCTBO HJLIIOCTPUPYET
TECHYI0O B3auUMOCBA3b (apMaKOpPe3UCTeHTHOCTH,
aCCOIMUPOBAHHOM C yIIOTpebIeHuEM PACTUTETbHBIX
KaHHAOWHOWJIOB, W CYUIIUJAJIBHOTO pHcka. Ha
HAYaJI0 MCCJIEJIOBAHUS B OCHOBHOW TIPYIIIIE OTCYT-
CTBOBJIM NAIIMEHTHI C BBICOKUM M OUY€Hb BBICOKUM
puckoMm cyunuaa. Yepe3 6 Mec BHICOKMH PUCK CyH-
nuga oTMevyasica y 8 % malnueHTOB B OCHOBHOM
rpyIllie, Yepes3 12 Mec — y 11 %, OUeHb BBICOKUU PHUCK
cyunua — y 4 % nalnueHToB JAaHHOU TPYIIIBL. B KoH-
TPOJILHOU TPYIIIIE HA MPOTSKEHUU BCETO IMEPUOZA
HCC/IETOBAHUS PUCK CyHITUAA ObLI MHHUMATHHBIM
(Tabi. 3).

Takum 00pa3oM, IPOBEJIEHHOE HKCCIIEA0BAHUE
II0Ka3aji0, YTO PHUCK CYHIUJAJIBHOTO IOBEJEHU

resistance associated with the use of plant cannabi-
noids and suicide risk. At baseline there were no
patients with high and very high risk of suicide in the
main group. After 6 months, a high risk of suicide
was observed in 8% of patients in the main group,
after 12 months — in 11%, a very high risk of suicide —
in 4% of patients in this group. In the control group,
the risk of suicide was minimal throughout the study
(Table 3).

Thus, the study showed that the risk of suicidal
behavior in depression in the structure of BD, com-
plicated by plant cannabinoid addiction, significantly
increases, which is confirmed by the results of assess-
ment according to psychometric scales (after
6 months since the beginning of the study, a high risk
of suicide was diagnosed in 8% of cases, after
12 months — in 11% of cases, very high risk — in 4% of
cases). The aggravation of the mental state of patients
with depression in the structure of BD was confirmed
by the assessment of results on the Beck Depression
Inventory and the State-Trait Anxiety Inventory,
which demonstrates a significant contribution of the
forced withdrawal in the absence of the possibility of
using PAS in a psychiatric hospital. In addition, the
aggravation of the mental state was confirmed by the
frequency and longer duration of hospitalizations in
a psychiatric hospital: in the MG, the average length
of hospital stay after 6 months since the beginning of
the study was about 5.3 + 2 months (67%, p < 0.005),
after 12 months — about 5.9 + 1 month (72%,
p < 0.005). In the treatment of this category of
patients, high drug resistance was noted (73-86%,
p < 0.05).

Tao6usuma 2. Pe3ysibrarhl OIEHKU YPOBHS TPEBOXKHOCTHU 110 TiKasie Cimnbeprepa — XanuHa (%)
Table 2. The results of assessment of anxiety symptoms according to the State-Trait Anxiety Inventory (%)

HauvaJso uceiegoBaHus

Yepes 6 mec

Yepes 12 mec

At baseline After 6 months After 12 months
Iloxa3arean KonTt- KonHrt- Konrt-
Indicator OcHOBHasA PpoJbHAA OcHOBHasA poJbHaA OcHOBHasA poJbHasA
rpymia rpymia rpymnma rpy1mna rpymma rpyIia
Main group Control Main group Control Main group Control
group group group
OTCyTCTBHE TPEBOKHOU 84* 89 76 87 52 87
CUMIITOMATHUKHI
No anxiety symptoms
Huskas TpeBOKHOCTH 12%* 11 16 13 25 13
Minimal anxiety symptoms
YmepeHHas TPeBOKHOCTh 4 0 8 0 14 0
Moderate anxiety symptoms
BpIcoKast TPEBOIKHOCTD 0 0 0 o] 9 0]

Severe anxiety symptoms

*p < 0.005.
**p < 0.05.
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TaGauma 3. Pe3yrbTaThl OlleHKH pricka cyuiuaa mo SAD PERSONS Scale (%)
Table 3. Results of the suicide risk assessment according to SAD PERSONS Scale (%)

Hauaso ucceienoBaHus

Yepes 6 mec

Yepes 12 mec

At baseline After 6 months After 12 months
Puck cynnuaa _ _ -
Suicide risk OcHOBHaA g:;ITPO‘";a OcHOBHas 5;’;"'1’0”1‘_’[2‘ OcHOBHAS EZ:TPOJI:;a
rpynma TPYIHA - rpynma TPYIHA - rpyma L
g Control o Control g Control
Main group Main group Main group
group group group
Husknii / Low 93* 96* 80** 95%* 66** 95*
Cpennuti / Medium 7R 4* 12% 5% 19* 5%
Bricokuii / High 0] o] 8* 11%%*
OueHb BBICOKHUI 0 0 0 4*
Very high
*p < 0.005.
**p < 0.05.

pu Jenpeccuu B cTpyktype BAP, ocioxxkHeHHOTO
3aBUCUMOCTBIO OT PACTUTEIbHBIX KAHHAOWMHOUIOB,
3HAUYUTEJbHO IIOBBIIIAETCS, UTO IOATBEPIKAAETCS
pe3yabTaTaMu OIEHKH II0 IICHXOMETPUUYECKUM
mkagaMm (gepe3 6 Mec OT Hayaja HCCJIEIOBAHUS
BBICOKHUM PHCK CYHIIH/Aa JINAaTHOCTUPOBAH B 8 %
cyJaeB, 4yepe3 12 Mec — B 11% ciiydyaeB, OYeHb
BBICOKHH PUCK — B 4 % ciIy4yaeB). YTsKeJIeHUe TICH-
XHUYECKOTO COCTOSTHUS MAI[UEHTOB IIPHU JIETIPECCUU B
ctpykType BAP moaTBepamiioch MO pesyJibTaTaMm
OIlEHKU II0 IIKaJIe jielipeccuy beka m mikase Tpe-
Boru Crnimibeprepa — XaHWHA, UTO IEMOHCTPUPYET
CYIIIECTBEHHBIHN BKJIAJ «BBIHYKIEHHON» abCTHHEH-
MU B OTCYTCTBHE BO3MOXKHOCTH YIIOTPeOJIeHUS
I[TIAB B ycioBuUAX NIpPOPUIBHOIO CTallMOHApA.
Kpome Toro, yTsikeJeHHE NCUXHYECKOTO COCTOS-
HHUS TOATBEPKAAJIOCh YAaCTOTON U OOJIbIIEH mpo-
JIOJI3KUTEJIPHOCTHI0 TOCITUTAIU3AIUN B KPYTJIOCY-
TOYHBIN IIcuxuaTpudeckuil craruonap: B O cpen-
HSAS TPOJOJIKUTENIHHOCTh TOCIIUTAIN3AMU B CTa-
IIMOHAp Yepe3 6 Mec OT Hadajia HCCIIETOBAHUS
cocTaBHWJIA OKOJIO 5.3 + 2 Mec (67 %, p < 0.005),
Yyepes 12 Mec — OKOJIO 5.9 + 1 Mec (72 %, p < 0.005).
[Ipu Tepamuu JaHHOW KaTeropuu OOJBHBIX OTMe-
YeHa BBICOKAsA (papMakKoJOTHUYecKasi PEe3HCTEHT-
HOCTb (73—-86 %, p < 0.05).

B KOHTpOJIBHOU TpyIIle OTMeYasach ITOJIOKHU-
TeJIbHAsl JIMHAMUKA JIEMIPECCUBHOTO COCTOSTHHUS.

3AKVIIOYEHUWE

ITpoBesieHHOE HCCIIEI0BAHNE TIOKA3AJIO0, UTO YIIO-
TpebJIeHNe paCTUTETbHBIX KAHHAOWHOWJIOB IIOBBI-
IIIAeT PUCK CYHIUIIBHOTO MOBesleHus. [lenpeccus
B CTPyKType OHUIIOIApHOTO addEeKTUBHOTO pac-
CTPOHCTBA, aCCOIMUPOBAHHAS C 3aBUCHMOCTBIO OT
pacTUTENbHBIX KAHHAOWHOWJIOB, OTJIMYasach dap-
MaKOPE3HUCTEHTHOCTHIO K IIPOBOAMMON Tepammuw,

In the control group, there was a positive dyna-
mics of the depressive state.

CONCLUSION

The study has shown that the use of plant canna-
binoids increases the risk of suicidal behavior.
Depression in the structure of bipolar affective disor-
der associated with plant cannabinoid addiction had
a drug resistance to therapy, which led to an increase
in the length of hospital stay. Drug resistance and
forced abstinence in a psychiatric hospital provoked
an increase in the anxiety level, which was confirmed
by the assessment of results on the State-Trait Anxi-
ety Inventory. Thus, increased levels of anxiety led to
compulsive suicide attempts, which is a key risk fac-
tor for completed suicide.
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YTO IPUBOAWIO K YAJIMHEHUIO CPOKOB HAXOK/IeHU
MMAIIUEHTOB B YCJIOBUAX KPYIVIOCYTOYHOTO CTAaIlHO-
Hapa. ®apMaKOpPE3UCTEHTHOCTh U «BBIHYKEHHA»
abCTUHEHIUA B YCIOBUAX KPYIJIOCYTOYHOTO CTAI[HO-
Hapa MPOBOIMPOBAJIU MOBBIIIIEHHE YPOBHS TPEBOTH,
UTO TOATBEPIKAAIOCH PE3YJIFTATOM OIEHKH II0
mkase TpeBoru Crnmibeprepa — XanuHa. Takum
06pazom, MOBBIIIEHNE YPOBHS TPEBOTH IIPUBOJIUIIO
K KOMITYJIbCUBHBIM CYUIIMTHBIM IIOTIBITKAM, SIBJISIO-
IAMCS KTI0UeBBIM (paKTOPOM pHCKa 3aBepIIEHHOTO
CyHITU/IA.

KoHdukT nHTEPECOB. ABTOPHI 3aABJIAIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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O1neHKa JOCTYIIHOCTHU IIEPOPATIbHBIX JIEKAPCTBEHHBIX IIpernapaToB
I JIeYeHUA caXapHoro auadera 2-ro Tumna
B alITEeYHbIX opranusanuax r. Hosocuompcka

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

@I'BOY BO «Hosocubupckuil 2ocyoapcmeeHHblil meduyuHckuil yHugepcumem» Munsdpasa Poccuu, Hogocubupck,
Poccus

AHHOTAIIUA

BBenenue. JJOCTYIIHOCTh B AlITEUHBIX OPraHU3AIUAX JIEKAPCTBEHHBIX npenapaToB (JIIT) 11 jiedeHus caxapHOTO
nuabera TpebyeT 0coO60r0 BHUMAHUS U SIBJISETCSA BaXKHBIM IIOKa3aTesleM KauecTBa GapMalieBTHIeCKOH IIOMOIIY, OKa3bl-
BaeMoOU OOJIBHBIM CaXapHBIM HabeTOM B aMOyJIaTOPHBIX YCIOBHSIX.

IT e 1 » . OneHka goctynHoCTU epopaiabHbIxX JIIT s teuenns caxapHoro auadera 2-ro tumna (C/[2) B anTeuHbIX OpraHu-
3arusax r. HoBocubupcka.

MaTepuanb U MeTO/bl. O6beKTaMu UCCIETOBAHUS TOCTY KN aKTyaIbHbIE Oa3bl JAHHBIX alITEUHBIX Opra-
Hus3anui T. HoBocubupcka, fanuble I'ocyZlapcTBEHHOTO peecTpa JIeKapCTBEHHBIX cpecTB. OneHnBaIach GU3nvecKas u
SKOHOMMUECKast ocTynHocTs JIIT it steuenus C/[2. B xoze uccneoBaHus MPpUMEHSIICA KOHTEHT-aHAIN3, CTaTUCTHYe-
CKHUH METOJI, METOJI CPABHEHUS.

PesynabTartTs . dusnueckas gqoctynHocTs 6osbiuHeTBa JIIT tst teuenus CL2 (42.74 %) olleHUBaeTCs KaK HU3KAs.
Cpenu JIII ¢ HU3KOH (HDUBUYECKOH TOCTYITHOCTHIO HAMOOJIBIIIYIO ZI0JTI0 3aHUMAIOT KOMOHMHAITAN TUITOTJTHKEMUYECKHX ITpera-
partoB /ist IpreMa BHYTPb (31.91 %). Bosiee mosioBuHb! paccmatpuBaeMbix JIIT (51.28 %) 6bLIH SKOHOMUYECKH HETOCTYTI-
HbIMU. HanMeHee 95KOHOMIYECKH JOCTYITHBIMH OKazaiuch JIII, OTHOCAIHECS K TPYIIIie KOMOMHAIIME THITOTITHKEMUYECKIX
IIpernapaToB /Il IpueMa BHYTPB (35 % OT 00IIero KoJudecTBa SKOHOMHUUYECKH HeZOCTYMHbIX JIIT) U K rpymme cpezcTs,
WHTUOUPYIOIMIKX peabcopOITUIO TTIOKO3BI B MTOYKAX (11.67 % OT 0011[ero KOJIMYecTBa SKOHOMUYECKU HeToCTYITHbIX JITT).
3aknioyeHue. [losmyueHHBbIE PE3YJIHTATHI, BHIABUBIINE HEAOCTATOYHYIO (PUBUUECKYIO U SKOHOMHYECKYIO JIOCTYII-
HOCTh nepopanbHbIX JIIT i jieyenus caxapHoro jguabera 2-ro THUIA, MOTYT SIBJITHCSA OCHOBAHHUEM IS JJaJIbHEHUIIIIX
HCCJIEZIOBAHUH B HATIPABJIEHUH ONITUMU3ANNH (DapMarieBTUUeCKOM MOMOIIIY MAIUeHTaM C CaXapHBIM JHA0ETOM.
Kmoueessle caosa: pusnieckas JOCTYITHOCTb, SKOHOMUYECKAs JIOCTYITHOCTD, CAXapHBIN /Ua0eT, allTeuHble OPTaHN3a-
[V, TUIIOTJIMKEMUYECKHE JIEKaPCTBEHHBIE MTPEeIapaThl.

O60pasen muTupoBaHua: XapuHa U.A., Jlxxynaposa V.A. OnieHKa JOCTYITHOCTU TIEPOPATILHBIX JIEKAPCTBEH-
HBIX IIPENapaToB JJIsl JIEUeHHUs caXapHOro Auabera 2-ro THIA B allTEUHBIX OpraHusamusax r. Hopocubupceka // Journal
of Siberian Medical Sciences. 2022;6(3):15—22. DOI: 10.31549/2542-1174-2022-6-3-15-22

Assessment of the availability of oral drugs for the treatment
of type 2 diabetes mellitus in Novosibirsk pharmacies

I.A. Kharina, I.A. Dzhuparova

Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT

Introduction. The availability of drugs for the treatment of diabetes mellitus in pharmacies requires special
attention and is an important indicator of the quality of pharmaceutical care provided to patients with diabetes mellitus on
an outpatient basis.
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A im . To assess the availability of oral drugs for the treatment of type 2 diabetes mellitus (T2DM) in Novosibirsk phar-
macies.

Materials and meth ods.Theobjects of the study were current databases of Novosibirsk pharmacies, data
from the State Register of Medicines. The retail availability and affordability of drugs for the treatment of T2DM were
assessed. We used the content analysis, statistical method, and comparison method.

R e s ults.Theretail availability of the majority of drugs for the treatment of T2DM was low. Among the drugs with low
availability, the largest part is occupied by combinations of oral hypoglycemic drugs (31.91%). More than half the drugs
were unaffordable. The least affordable medications were combinations of oral hypoglycemic drugs (35% of the amount of
unaffordable medicial products) and renal glucose reabsorption inhibitors (11.67% of the total amount of unaffordable
drugs).

Conclusion. The results obtained, which revealed the insufficient retail availability and affordability of oral drugs
for the treatment of type 2 diabetes mellitus, may serve as a basis for further research to improve pharmaceutical care for
patients with diabetes mellitus.

Keywords: retail availability, affordability, diabetes mellitus, pharmacy organizations, hypoglycemic drugs.
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BBEJIAEHUE

CorytacHO denepayibHOMY 3aKOHY OT 21 HOSOpPsA
2011 1. N2 323-O3 «O06 ocHOBax OXpaHbBI 37]0POBbBS
rpaxkian B Poccuiickor ®enepamum» OTHUM U3
OCHOBHBIX IIPUHIINIIOB OXPAHbI 3/[0POBbS SIBJISAETCS
JIOCTYITHOCTh M KAQ4ecTBO MEIUITMHCKON IIOMOIIH.
BaskHeliliee ycyioBue coOJIIO/IEHUsI JAaHHOTO TIPUH-
[UIa — TIOBBIIIEHUE JOCTYITHOCTU JIEKAPCTBEHHBIX
npernapatoB (JIII) s HaceyleHUs, C yIETOM TEPPU-
TOPHATBHBIX 0COOEHHOCTEH 3260JI€BAEMOCTH.

MHOTOUHCIEHHBIMH ~ HCC/IEZIOBAHUSAMU — OTede-
CTBEHHBIX yUEHBIX YCTAHOBJIEHO, UTO TOCY/IaPCTBEH-
HbIe TAPAHTUH He B TIOJTHOM Mepe MMOKPBIBAIOT TOTPeD-
HOCTH BCeX Kareropui rpakzaH B JIII mpu okazanmm
MEJTUIIMTHCKOH ITOMOIIIH, B TIEPBYIO OUepeIb B aMOyJ1a-
TOPHBIX YCIOBUAX [1-3]. B 11e710M cremnens yaoBier-
BOpEHHOCTH HacesieHHs P® OCTymHOCTBIO M Kaue-
CTBOM JIEKAPCTBEHHOH ITOMOIITH eIlle JI0 TIaH/IeMUH He
mpeBsimana 60—65 % [4]. B ye1oBusax orpaHUYeHHO-
CTH PECYPCOB 37IpaBOOXPAaHEHHUS U PACTYIIEH MoTpeb-
HOCTH HaceJIeHHs B OKa3aHUU KaueCTBEeHHOU dapMa-
[IEBTUYECKOU IIOMOIIM TOKa3aTeju (QU3UYECKOU U
SKOHOMMUECKOH nmoctymHocTH JIII mMeroT BaskHOE
COITMAJIBHO-3KOHOMMYECKOe 3HaUeHNe.

B PO, xak 1 BO BCEM MHPE, OCTPO CTOUT IPobIeMa
pacry1ero ypoBHs 3a06071€Ba€MOCTH CaXapHBIM JTHA-
OeroM [1, 3]. BosbHBIE caxapHBIM JuabETOM OKasa-
JINCh B uMCJIe Haubosiee YsA3BUMBIX IAIIUEHTOB B
VCJIOBUSIX CJIOXKHUBIIEHCA HeGJIaronmpusaTHOU SIuze-
MHOJIOTHYECKON CUTYyallid B CBS3BH C BBICOKUM
PHCKOM Pa3BUTHUS OCJIOKHEHUH U JIETAJIBHBIX HCXO-
JIOB, HEIOCTATOYHBIM KM HECBOEBPEMEHHBIM OKa3a-
HHUEM METUITUHCKOUN U (papMareBTHIECKOHN ITOMOIITH.
Bmecre ¢ TeM 60pbba CHCTEMBI 37IpaBOOXPAHEHUS C

INTRODUCTION

According to the Federal Law No. 323-FZ of
November 21, 2011 “On the fundamentals of health
protection in the Russian Federation”, one of the basic
principles of health protection is the availability and
quality of medical care. The most important condition
for compliance with this principle is to increase the
availability of drugs for the population, taking into
account the territorial characteristics of morbidity.

Numerous studies of domestic scientists have
revealed that state guarantees do not fully cover the
needs of all categories of citizens in drugs with health
care delivery, primarily in outpatient settings [1—3].
In general, the degree of satisfaction of the popula-
tion of the Russian Federation with the availability
and quality of drug provision even before the pan-
demic did not exceed 60—65% [4]. Given the limited
resources of health care and the growing need of the
population to provide high-quality pharmaceutical
care, indicators of retail availability and affordability
of drugs are of great socio-economic importance.

In the Russian Federation, as well as throughout
the world, the problem of the growing incidence of
diabetes mellitus is acute [1, 3]. Patients with diabe-
tes mellitus were among the most vulnerable patients
in the current unfavorable epidemiological situation
due to the high risk of complications and fatal out-
comes, insufficient and untimely provision of medi-
cal and pharmaceutical care. At the same time, the
struggle of the health care system against the spread
of coronavirus infection required a significant diver-
sion of resources from other diseases, and therefore
patients with diabetes mellitus often have to pur-
chase drugs at their own expense. Also, among the
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pacupocTpaHeHUeM KOPOHABUDPYCHOH WHGEKINH
moTpeboBasa CyIeCTBEHHOTO OTBJIEUEHUSI PECYPCOB
OT Jpyrux 3a00JIeBaHUM, B CBA3U C YeM OOJIbHBbIE
caxapHbpIM JHabeTOM YacTO BBIHYKJEHBI IIPHOOpe-
tath JIII 3a cBoti cuer. Takke cpenu JIII, pekomeHi0-
BaHHBIX MUH3paBOM K IPUMEHEHHIO Y TAIIIEHTOB C
caxapHbIM TabeToM, He Bce BKJIIOUEHBI B [lepeueHn
JKU3HEHHO HeOOXOAMMBIX U BakHedmmx JIII
(PKHBJIII) [5], uTo ;esaeT HEBO3MOKHBIM UX ITOJIY-
yeHUe OecIlyIaTHO, B paMKaX JIbTOTHOTO JIEKAPCTBEH-
HOT'O 00€ecCIIeueHH s OTIEbHBIX KATETOPUH IPasK/IaH.

B cBs3u ¢ BBIIECKA3aHHBIM JIOCTYITHOCTH B
anrteyHbIXx opranusauuax JIII juia jiedenus caxap-
Horo jiuabera TpebyeT 0cOOOTO BHUMAHUS U SIBJISI-
eTcsl BAUKHBIM ITOKasaTesieM KadecTBa dpapMarieBTH-
YeCKOH IIOMOINY, OKa3bIBA€MOI OOJIbHBIM caxap-
HBIM 11a6eTOM B aMOYJIaTOPHBIX YCIOBHSIX.

ITEJIb UCCJIEJIOBAHUSA

HpOBECTI/I OEHKY AOCTYIIHOCTH II€POPAJIbHBIX
JIIT poia nedyeHus caxapHOoro ,E[I/Ia6eTa 2-TO THIIA B
AllITEYHbIX OPTaHU3AMUAX T'. HOBOCI/I6I/IPCK3.

MATEPUAJIBI 1 METOAbI

OOBeKTaMU UCCIIENOBAHUS TTOCTYKIIN aKTyaslb-
Hble 6a3bI JAHHBIX alITEUHBIX Opranu3aiuii r. HoBo-
cubupcka, nmaHHble [OCyIapCTBEHHOTO peecTpa
JiekapcTBeHHBIX cpejicet (JIC).

B xome wuccienoBaHus TpPUMEHSJICA KOHTEHT-
aHAIN3, CTATUCTUYECKUU METO/T, METOJT CDABHEHUSI.

AHaJIM3 HAYYHOU JINTEPATYPhI IIOKA3aJ1, YTO JJOCTYII-
HOCTb JITI KaK OH 13 BAXKHEHIIINX KPUTEPUEB OIEHKH
KadecTBa (papMarieBTHYEeCKON ITOMOIINU JIOJDKHA pac-
CMaTpHUBAaThCSA B CIIETYIONIHX acllekTax [2, 6]:

» pusnUecKkas IOCTYIMHOCTH ((pakTUUeckoe HATU-
Yre KauyeCTBEHHbIX, 9(PDEeKTUBHBIX U 6E30MacHbBIX
JIII B anTeyHBIX OpraHu3anusaXx B JOCTATOYHBIX
KOJIMYECTBAX U B JII000€ BpeM);

e DKOHOMHUYECKAsI JIOCTYITHOCTh (BO3MOXKHOCTh
mareHToB npuobpectu JII1 B COOTBETCTBUU € Tepa-
MEBTUYECKUMU MTOKA3aHUAMU M0 TEKYIIUM PbhIHOY-
HBIM II€HaM);

« nHDOPMAIMOHHASA JOCTYIIHOCTD (IIpaBO MCKATh
u nosty4dats nHdopmaruio o JIII).

KosnmuectBeHHas oneHka zocrynHoctu JIII nasa
JIeYeHus1 caxapHOro auabera 2-ro THIIA ITPOBOJH-
JIach TI0 HIKECIEYIOMEMY aJITOPUTMY.

1. Ot60p JIII 1J1s1 OIIEHKH.

Jna dopmupoBanus nepeuHs uccienyeMmox JIIT
OBLTH YUTEHBI CIIEYIOIINE KPUTEPUH:

 Bee JIIT okHBI OBITH pEKOMEH/I0BaHBI MUH-
3apaBoM PO s jleueHus caxapHoro auabera 2-To
THIIA Y B3POCJBIX (BCEro B pekoMeHAanuu MuH-
37paBa P® BKIIIOUEHO 41 MEKAYHAPOTHOE HETlaTeH-
ToBaHHOE HanMeHoBanne (MHH)).

drugs recommended by the Ministry of Health for
use in patients with diabetes mellitus, not all are
included in the List of Vital and Essential Drugs
(VED) [5], which makes it impossible to obtain them
free of charge, as part of pharmaceutical benefits for
certain categories of citizens.

In connection with the foregoing, the availability
of drugs for the treatment of diabetes mellitus in
pharmacies requires special attention and is an
important indicator of the quality of pharmaceutical
care provided to patients with diabetes mellitus on
an outpatient basis.

AIM OF THE RESEARCH

To assess the availability of oral drugs for the
treatment of type 2 diabetes mellitus in pharmacies
of Novosibirsk.

MATERIALS AND METHODS

The objects of the study were the current data-
bases of Novosibirsk pharmacies, data from the State
Register of Medicines.

In the course of the study, the content analysis,
statistical method, and comparison method were
used.

The analysis of scientific literature has shown that
the availability of drugs as one of the most important
criteria for assessing the quality of pharmaceutical
care should be considered in the following aspects
[2, 6]:

e retail availability (presence of high-quality,
effective and safe medicines in pharmacies in suffi-
cient quantities and at any time);

« affordability (the ability of patients to purchase
drugs in accordance with therapeutic indications at
current market prices);

« informational accessibility (the right to seek and
receive information about medicines).

Quantitative assessment of the availability of
drugs for the treatment of type 2 diabetes mellitus
was carried out according to the following algorithm.

1. Selection of drugs for evaluation.

The following criteria were taken into account to
form the list of studied drugs:

« All drugs should be recommended by the Minis-
try of Health of the Russian Federation for the treat-
ment oftype 2 diabetes mellitus in adults (in total, 41
International Nonproprietary Names (INN) are
included in the recommendations of the Ministry of
Health of the Russian Federation).

« All drugs must be entered in the State Register
of Drugs.

« All drugs must be in oral dosage forms: tablets;
film-coated tablets; prolonged-release tablets; modi-
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* Bee JIII moskHBI OBITH BHECceHBI B l'ocymap-
cTBeHHBIN peectp JIC.

» Bee JIII moyokHBI OBITH B (hOpMax, IpeaHa3HA-
YeHHBIX /I IepOPATbHOTO TPUMeHEH s : TabJIETKH;
TabJIETKH, IOKPBIThIE IJIEHOYHOH OO0OJIOUKOH;
TabJIETKU C TPOJIOHTUPOBAHHBIM BBHICBOOOK/IEHUEM;
TabJeTKn ¢ MOAUMUIUPOBAHHBIM BBICBODOKIE-
HHUEM; TabJIETKH, IOKPHITIE IVIEHOYHON 000JI0UKOHU
(11/0), c MO UITTPOBAHHBIM BHICBOOOK/IEHUEM.

2. Onpenienienre CyObEKTOB PO3HUYHON TOP-
TOBJIM, YIACTBYIOIIHX B UCCJIEIOBAHUM.

s mccienoBaHus OBUIM KCIIOJIB30BAHBI JaH-
HbIE 500 aNTEYHBIX OPTAaHU3AIUN, PACIOIOKEHHBIX
Ha TeppuTopuu r. HoBocubupcka. M3 Hux 26
(5.14 %) orHOCUNUCh K unuanam MII «HoBocu-
OGupckast anTeuHas ceThb» (alTeKH U alTeYHbIe MyH-
KTbI, 00CITy?>KUBAIOIINE HACEJIEHIE).

3. OneHka pu3UIeCcKOl TOCTYITHOCTH.

1151 TOrOo YTOOBI OIEHUTH (PUUUIECKYIO JOCTYII-
HOCTb KOJIMYECTBEHHO, WCIIOJb30BAJICA CPETHUM
koadpunuent dusndeckoir pocrynuocr (K ),
MIPEICTABJIAIONTNN COOOH ZIOJII0 alTEUHBIX OPTaHU-
3alliii, UMEIINX B HINUUU ucciaenyembie JIIT B
pas3yuuHbIX (OpMax BHIITyCKAa HA MOMEHT UCCJIEZO-
Banusd (01.12.2021T.):

K =A /A

n(cp)x X o6’
rae x — uccaenyembri JITI;

A — KOJIMYECTBO aNTeYHbIX OPTaHU3ALUH, UMe-
oImux uccyieyembiit JIIT x B acCOpTHMEHTE;

A o011iee KOJTUYECTBO AllTEYHBIX OpraHu3a-
nuii . HoBocubupceka, IpeoCTaBIsIONINX JaHHbIE
JUISI ICCJIEIOBAHMS.

4. OnleHKa S5KOHOMUYECKOH JIOCTYITHOCTH.

Ompegensioniee BO3JAEUCTBHE Ha JOCTYITHOCTD
JITT oka3bIBaeT ypOBEHb IOXO[0B IPaKaH, KOTOPHIU
HAIIPSMYIO CBA3aH C BO3MOKHOCTHIO PEATHBAIINHT UX
TPy/IOBOK (YHKIUKU M IPUBOAUT K HAPYIIEHHUIO
MPUHIMIIA PaBEHCTBA BO3MOJKHOCTEH Tpask/ilaH B
MOJIyYeHUH HeOOXOIUMON MEeIUIIMHCKOU U JieKap-
CTBEHHOM ITOMOIIH 110 ITI0KA3aTEI0 SKOHOMUUECKOMH
pocrynHocty. Ecou JIII HepocTyIeH 1o CTOUMOCTH,
MaIyeHThl JTUO0 He MOTYT IPHOOPECTH ero BOOOIIIE,
00 TIPUOOPETAIOT B HEAOCTATOUHOM JIJIST TIOJTHO-
LIEHHOTO JIEUEHUsI KOJIMUYECTBE.

B Hacrosiliee BpeMsi HU3Kasl IJIaTEKECIIOCO0-
HOCTb HaceJIEHUs IIPUBOJIUT K CHUKEHUIO MoTpedie-
uus JIIT Ha pymy Hacesnenus. OcobOro BHUMAaHUS
MIpY 3TOM B3aC/AyKUBAIOT MAIlMEHTHI, IPHOOpeTaio-
mue JIIT 3a cBO# cueT, cpesi KOTOPBIX YaCTO OKA3BI-
BaroTcs1 OOJIbHBIE CaXapHBIM TUA0ETOM 2-TO THUIIA.

I[To pexomenzamusim BO3 sroHOMHUeECKas
nocrynHocth JIII ompesesisieTcss 4ucjioM pabodmx
JTHEH, KOTOpbIe TOJIKEH paboTaTh YeIOBEK ¢ MUHU-
MaJbHBIM 3apabOTKOM (YCTaHOBJIEHHBIM B 3aKOH-

fied-release tablets; film-coated tablets with modi-
fied release.

2. Definition of retailers participating in the study.

Data from 506 pharmacies located on the terri-
tory of Novosibirsk were used for the study. Of these,
26 (5.14%) belonged to the branches of the Novosi-
birsk Pharmacy Chain (pharmacies and drug dis-
pensing outlets).

3. Retail availability assessment.

In order to evaluate the retail availability, the
average retail availability coefficient (K, ) was used,
which is the proportion of pharmacies that have the
studied drugs available in various forms of release at
the time of the study (01.12.2021):

K_=A/A

T.av gen’

where x — the studied drug;

A_— the number of pharmacies that have the drug
x in the assortment;

A, — the total number of pharmacies in Novosi-
birsk providing data for the study.

4. Affordability assessment.

The determining impact on the availability of
drug is exerted by the level of income of citizens,
which is directly related to the possibility of realizing
their labor function and leads to a violation of the
principle of equality of opportunities for citizens in
receiving the necessary medical and pharmaceutical
care in terms of affordability. If a drug is not afford-
able, patients either cannot purchase it at all, or they
purchase it in deficiency for an effective treatment.

Currently, the low solvency of the population
leads to a decrease in the consumption of drugs per
capita. At the same time, patients who purchase
drugs at their own expense deserve special attention,
among which there are often patients with type 2
diabetes mellitus.

According to WHO recommendations, the afford-
ability of the drugs is determined by the number of
working days that a person with the minimum wage
(established by law) must work to purchase a drug
necessary to treat a disease based on standard medica-
tion regimens. For patients requiring protracted treat-
ment or taking drugs on a regular basis, a drug is con-
sidered affordable if one-day minimum wage is enough
to buy it in the amount of a monthly requirement [6].

The assessment of the affordability of drugs for
the type 2 diabetes mellitus treatment was carried
out by calculating the coefficient of affordability — K

K, = MRx / MDW,

where MRx — the average monthly requirement for
the drug x, rubles;

MDW - the minimum daily wage established in
the Russian Federation, rubles (at the time of the
study it was 420.56 rubles).
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HOM Topsizike) iyt nmpuobperenus JIII, HeoOxomu-
MOTO I JiedeHHus 3a00JIeBaHKsA HAa OCHOBE CTaH-
JIAPTHBIX CXeM Tepamnuu. JIJis mamueHToB, Tpebylo-
IUX JJIATEIBHOTO KypCOBOTO JIEUeHU WU ITPUHHU-
matonux JIII TOCTOSSHHO, OCTYHHBIM CUHUTAETCS
JITI, ecotv OTHOJTHEBHOTO MUHUMAJIBHOTO 3apaboTKa
(MPOT) mocTaToO4HO MJisi €ro IOKYIKA B 00beMe
MeCSTYHOU TToTpebHoCTH [6].

OrneHKa 3KOHOMHYECKON pocrtymHoctu JITT jis
JIeueHUsl caxapHoOro auabera 2-TO THUIA MPOBOIH-
Jach myreM pacuera Ko3ddulmeHTa 5KOHOMUUe-
ckoii gocrynHocru K @

K., = MILx / MJI3,

rae MIIx — cpefHssa MmecsiaHast IOTPEOHOCTH B HCCIe-
nyemowm JIII x, pyo.;

M/I3 — MUHUMAaJIbHBIA JIHEBHOU 3apabOToK,
ycTaHOBJIEHHBIN B P®, py6. (Ha MOMEHT uccie/1oBa-
HUS COCTABJISI 420.56 pyo.).

Takum o6pazom, KO3(POUIHEHT SKOHOMUIECKOU
pocrynHoctu K| npezcrasisier coboit uucsio pabo-
YUX IHEH, KOTOPBIE IOJKEH paboTaTh UeJI0BEK, IPHU-
obperaronuii JIII s edenus: caxapHoro auabeTa
2-T0 THIIA 32 CBOH cUeT, YT0Ob! mostyunts JII1 B Kostu-
YecTBe MEeCAYHOU OTPEOHOCTH.

Mecsunas notpebHocTh B JIIT paccuuThiBaIach,
HCXO/Is U3 peKoMeHaanuii MuH3ipaBa no npumeHe-
uuio JIII manmueHTaMu, CTPAJIAIONIUMHU CaxapHBIM
JuabeToM 2-To TUMa (CpegHUEe CyTOYHBIE JI03BI), U
CpelHUX PO3HUYHBIX IeH JIII B anTeyHbIX OpraHu-
danusax r. HoBocubupcka. CpenHue pO3HUYHBIE
nensl Ha JIIT ObUIM pacCUUTAHBI, UCXOJSI U3 CBEJE-
HUH aKTyaJIbHBIX IPANC-JINCTOB alITE€YHBIX OPTaHU-
3anwuii r. HoBocubupcka.

OreHKa Pe3yJIbTaTOB IIPOXO/IHIIA C yYETOM 00pat-
HOM 3aBUCHMOCTH: 4eM Bbllle K, TeM HIKe 9KOHO-
Mu4yeckas JocTynHocTs JIIT.

5. OlleHKa Pe3yJIbTaTOB MCCIEA0OBAHUA.

PE3YJIBTATDBI 1 OBCY KAEHUE

Bcero B pesysibraTe BRIOOPKH B IIepEYEHb HCCIIE-
nyemsbix JIII Bonwto 31 MHH. B T'ocygapcrBeHHOM
peectpe JIC ObLI0 BBIABIEHO 110 TOPTOBBIX HaUMe-
HoBauui JII1, u3 HUX 61 (55.45 %) — OT€UeCTBEHHOTO
npousBojcTBa. Bech mepeueHp ucceienyembix JIIT
COCTaBMJI 290 MTO3ULINH, BKJIIOYas Pa3JIMIHBIE JJO3HU-
poBku u ¢dopmbl Beimycka. K XKHBJIII, corsacHo
Pacnopsxenuto [IpaBurtenscrBa PO oT 12.10.2019 T.
No 2406-p, otHocaTesa JIIT 15 MHH u 68 ToproBbix
HauMeHoBaHUH (61.82 %).

N3 JITI 110 TOPTrOBBHIX HAMMEHOBAHUH, B3ATHIX U3
T'ocynapcrBenHoro peecrpa JIC jia uccsieioBanus,
(axkTHUeCcKU B acCOPTUMEHTE alTeYHBbIX OpraHu3a-
i okazanuch B Hasauunu JII1 72 ToproBeix HamMe-
HOBaHUU (65.45 %), COCTABUBIIHE B Pa3TIUUYHBIX
JIOBUPOBKax 1 (popMax BBIMIycKa 117 MO3UITUH.

Thus, the coefficient of affordability (K ) is the
number of working days that a person who purchases
a drug for the treatment of type 2 diabetes mellitus at
his own expense must work in order to receive a drug
in the amount of monthly requirement.

The monthly requirement for drugs was calcu-
lated based on the recommendations of the Ministry
of Health for patients with type 2 diabetes mellitus
(average daily doses) and the average retail prices of
drugs in pharmacies of Novosibirsk. The average
retail prices for drugs were calculated based on the
information of the current price lists of Novosibirsk
pharmacies.

The evaluation of the results was carried out tak-
ing into account the inverse relationship: the higher
the K ; — the lower the affordability of drugs.

5. Study results evaluation.

RESULTS AND DISCUSSION

In total, 31 INNs were included in the list of stud-
ied drug products. In the State Register of Medicines,
110 trade names of drugs were identified, of which 61
(55.45%) are domestic. The entire list of studied
drugs included 290 positions, including various
strength and dosage forms. The VED list, according
to Decree of the Government of the Russian Federa-
tion No. 2406-r dated October 12, 2019, include
15 INN and 68 trade names (61.82%).

Out of 110 drugs of trade names from the State
Register of Drugs for research virtually in the assort-
ment of pharmacies there were 72 trade names
(65.45%) of drugs, which amounted to 117 positions
in various strength and dosage forms.

The results of calculating of the retail availability
based on the average retail availability coefficient are
presented in Table 1. According to the results of the
study, the least retail available drugs are: Diabetal-
ong, prolonged-release tablets (prolong. tab.) 30 mg
N 60, Diaglinide, tab. 2 mg N 30, Glucophage, film-
coated tab. 1000 mg N 60. K__ for them does not
exceed 0.01. Among the drugs with low retail avail-
ability, the largest part is consisted by combinations
of oral hypoglycemic drugs (31.91%).

The results of assessing the affordability of oral
drugs for the treatment of type 2 diabetes mellitus
are presented in Table 2. The most affordable drugs
for the treatment of type 2 diabetes mellitus at the
time of the assessment were those from the group of
sulfonylurea derivatives (K, does not exceed 0.5).
The least affordable medication products were com-
binations of oral hypoglycemic drugs (35% of the
total number of unaffordable drugs).

Maximum K, (least affordability) corresponds to
drugs that belong to other hypoglycemic agents (glu-

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

19



Xapuna U.A., JTncynaposa U.A. / Journal of Siberian Medical Sciences T. 6, N? 3 (2022)

Ta6sua 1. Pacupeiesienre nepopaibHbIX JIIT 11s leyeHus caxapHOTo iabera 2-ro THIIA TI0 CPeHEMY
ko3 duruenty puzmuyeckoi gocrynHoctu B . HoBocubupcke

Table 1. Distribution of oral drugs for the treatment of type 2 diabetes mellitus according to the average retail
availability coefficient in Novosibirsk

Pdusnvyeckaa Kosmmaecrso

JOCTYIHOCTh ITO3HIUI IIpumepsi JIII
Retail Number of Drug examples
availability positions

Kfl)ll(cl))

r.av

> 0.5 Bricokas 23 Manununa 3.5 tab. 3.5 mr N 120 / Maninil 3.5 tab. 3.5 mg N 120

High Tnuanab MB ta6. moaud. 30 mr N 60 / Glydiab MR mod.-rel. tab. 30 mg N 60
Jnaberon MB ta6. moaud. 60 mr N 30 / Diabeton MR modif. tab. 60 mg N 30
Awmapui tab. 4 mr N 30 / Amaryl tab. 4 mg N 30
T'nmuvenupua Tab. 2 mr N 30 / Glimepiride tab. 2 mg N 30
®opcura Tab. /o0 10 mr N 30 / Forxiga film-coated tab. 10 mg N 30
Ixxapautc tab. m/o 25 mr N 30 / Jardiance film-coated tab. 25 mg N 30
Cuodop 1000 Tab. /o0 1000 mr N 60
Siofor 1000 film-coated tab. 1000 mg N 60
fnyBus Ta6. /0 100 mr N 28 / Januvia film-coated tab. 100 mg N 28
TanByc Ta6. 50 mr N 28 / Galvus tab. 50 mg N 28
Bunuus tab. /o 25 mr N 28 / Vipidia film-coated tab. 25 mg N 28
Tsiubomer Tab. 11/0 2.5 Mr + 400 mr N 40
Glibomet film-coated tab. 2.5 mg + 400 mg N 40
T'srokoBatc Tab. 1/0 5 Mr + 500 Mr N 60
Glucovance film-coated tab. 5 mg + 500 mg N 60
TanByc Met Tab. 1/0 50 MT + 1000 Mr N 30
Galvus Met film-coated tab. 50 mg + 1000 mg N 30

0.2-0.5 Cpepnusas 44 Mauunuia 1.75 1ab. 3.5 Mr N 120 / Maninil 1.75 tab. 3.5 mg N 120

Medium Tonpma MB ta6. mozud. 60 mr N 30 / Golda MB tab. modif. 60 mg N 30
Amapwi Tab. 1 Mr N 30 / Amaryl tab. 1 mg N 30
Tiroperopm 1ab. 30 mr N 60 / Glurenorm tab. 30 mg N 60
Jxapaunce Tab. /o 10 mr N 30 / Jardiance film-coated tab. 10 mg N 30
Metdopmun Kanon 1ab. /0 500 mr N 60
Metformin Canon film-coated tab. 500 mg N 60
TpaxenTa Tab. /o 5 mr N 30 / Trajenta film-coated tab. 5 mg N 30
Bunmyus tab. /o 12.5 mr N 28 / Vipidia film-coated tab. 12.5 mg N 28
dBoauH Tab. 1/0 5 mr N 28 / Evodin film-coated tab. 5 mg N 28
T'srokoBatc Tab. 1/0 2.5 Mr + 500 Mr N 60
Glucovance film-coated tab. 2.5 mg + 500 mg N 60
TanByc Met Tab. 1/0 50 Mr + 850 Mr N 30
Galvus Met film-coated tab. 50 mg + 850 mg N 30
fAnymer Tab. /0 1000 Mr + 500 mr N 56
Janumet film-coated tab. 1000 mg + 500 mg N 56

<0.2 Huskasa 50 Craruriud Tab. 3.5 mr N. 120 / Statiglin tab. 3.5 mg N 120
Low Juaberanonr Tab. mpostoHr. 30 mr N. 60 / Diabetalong tab. prolong. 30 mg N 60

Nucrosut tab. 3 mr N 30 / Instolit tab. 3 mg N 30
Juarnuaug tab. 2 mr N 30 / Diaglinide tab. 2 mg N 30
HuBokana Tab. m/o 300 mr N 30 / Invokana film-coated tab. 300 mg N 30
Benmetus tab. /o0 850 mr + 50 mr N 56
Velmetia film-coated tab. 850 mg + 50 mg N 56
Bunjomer Tab. /0 12.5 Mr + 500 Mr N 56
Vipdomet film-coated tab. 12.5 mg + 500 mg N 56
Cunkapu 1ab. /0 1000 Mr + 5 Mr N 60
Synjardy film-coated tab. 1000 mg + 5 mg N 60
Curpnyo Jlosr Tab. mogud. 5 Mr + 1000 Mr N 60
Xigduo XR tab. modif. 5 mg + 1000 mg N 60

ODpumewganue. K - koabdunreHT busnUecKoi AoCTyIHOCTH (cpenHuii); Tab. — Tabiaerku; Moaud. — MOAUDUIUPOBAHHOE
BBICBOOOK/IEHUE; T1/0 — ITOKPBIThIE IUIEHOYHOU 000JI0YKOH; IIPOJIOHT. — IIPOJIOHTHPOBAHHOE BHICBOOOK/IEHUIE.

Note. K - theaverage retail availability coefficient; tab. — tablets; modif. — modified-release; prolong. — prolonged-release.
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Ta6uuna 2. Pacripeziesenue nepopaabHbIx JIIT 7715 JIeueHus caxapHoro quabeTa 2-ro Tura 1o k03gguiunesTy
SKOHOMHYECKOH ZI0CTymHOCTH B T. HoBocHOHpCKe

Table 2. Distribution of oral drugs for the treatment of type 2 diabetes mellit in deficiency according to the coefficient of
affordability in Novosibirsk

KoauuecTrBO
IDKOHOMHUYECKAA =
K MO3UIUN

91 JOCTYIITHOCTH
Ko Affordability. | mber of
positions

IIpumepsr JITI
Drug examples

Mauwunua 5 1ab. 3.5 Mr N 120 / Maninil 5 tab. 3.5 mg N 120

Tnuanad MB ta6. moaud. 30 mr N 60 / Glydiab MR tab. modif. 30 mg N 60
Cuodop 1000 Tab. /o 1000 mr N 60

Siofor 1000 film-coated tab. 1000 mg N 60

T'nubendark tab. /o 500 mr N 30 / Glibenfazh film-coated tab. 500 mg N 30
JITI ¢ MHH meTdopMHH 0TeueCTBEHHOTO IIPOXU3BO/ICTBA

Domestic drugs with INN, metformin

<1 JloCTynIHBI 57
Affordable

>1 Henocrynnast 60
Unaffordable

Cunpxapau tab. 1m/o 1000 mr + 5 mr N 60

Synjardy film-coated tab. 1000 mg + 5 mg N 60

Curayo Jlour mozud. 5 mr + 1000 mr N 60

Xigduo XR tab. modif. 5 mg + 1000 mg N 60

Burmnomer tab. /0 12.5 Mr + 500 Mr N 56

Vipdomet film-coated tab. 12.5 mg + 500 mg N 56

Crursiatpa tab. /o 5 mr N 30 / Stiglatra film-coated tab. 5 mg N 30
Jxapausc tab. /o 10 mr N 30 / Jardiance film-coated tab. 10 mg N 30
WuBokana tab. /o 300 mr N 30 / Invokana film-coated tab. 300 mg N 30

Ilpumewanwne. JII - nexkapcrenHble npemapatel; K, —— KO2(QQUIHEHT 5KOHOMHYECKOHW MOCTYIIHOCTH; MOAUQ. —
MOUGUIIPOBAHHOE BEICBOOOXK/IEHHE; 11/0 — IIOKPHIThIE IVIEHOYHOU 000JI0UKOM.
Note. K, — coefficient of affordability; tab. — tablets; modif. — modified-release.

Pesysprare! pacyera pu3MUeCKON TOCTYITHOCTH Ha
OCHOBE cpemHero kKoadduipieHTa (HU3HMIECKON
JIOCTYITHOCTH TIPeJICTaBJIeHbl B Tabs. 1. ITo pesysbTa-
TaM HCCJIEJTOBAHMS HauMeHee JOCTYITHBIMIY TIperapa-
TaMH SABJIAIOTCA: /lnabeTasioHT (TabJIETKH C IPOJIOHTH-
POBaHHBIM BBICBOOOKIeHUEM (Tab. TPOJIOHT.) 30 MTr' N
60), Muaraunuy (Tab. 2 mr N 30), I'imiokodazk (tad.
11/0 1000 Mr N 60). qu(cp) JUTsI HUX HE TIPEBBIIIAET 0.01.
Cpenu JIIT c HUBKOH (PUBUIECKON JOCTYITHOCTHIO HAU-
OOJIBIIYIO OJTI0 3aHUMAIOT KOMOWHAIIUN THIIOTITHKE-
MHYECKHX ITPENapaToB JJIsl preMa BHYTPb (31.91 %).

Pe3ybTaThl OIIEHKH YKOHOMHYECKOH JOCTYITHO-
ctu nepopanbHbIX JIII /114 sleueHnsa caxapHOTo gua-
OeTa 2-TO THIIA PeJICTAaBJIEHBI B Tabs1. 2. Hanbosee
SKOHOMUYeCKH foctynHbiMu JIII 1 sieueHust
caxapHOro amabera 2-rO THUIIA HA MOMEHT OIIEHKH
ABJsuTHCH JIIT U3 rpynIbl IPOU3BOAHBIX CYIb(OHMII-
MOYEBUHBI (KSJ1 He TIpeBbIIaet 0.5). Haumenee sko-
HOMMYECKHU AOCTYNHBIMU OKazanuch JIII, oTHOCA-
uecs K rpymie KOMOMHAIUHA THITOTJIMKEMHUYECKIX
[IpernaparoB Jyjif pueMa BHYTPb (35 % oT obiero
KOJINYECTBA DKOHOMUYECKU HeOCTYIHBIX JITT).

MaxcuMaIbHbII Kn (HauMeHbIIasgd SKOHOMMUYE-
CKas IOCTYITHOCTH) cOOTBEeTCTBYeT JIII, OTHOCAIITUMCS
K TMPOYHM THIOTJIUKEMUYECKUM CpefcTBaM (cpesi-
CTBaM, WHTHOHWPYIOIIUM peabCcopOIHI0 IIFOKO3bI B
moukax): iuBokana tab. m/o 300 Mr N 30 (KS/:l =15.10),
J>xapauHc Tab. 11/0 10 Mr N 30 (Ke/:[ =13.96), Ctura-
tpa1ab. /o 5Mr N 30 (K, = 12.18) u ap. Beero Ha a1y

cose reabsorption inhibitors): Invokana, film-coated
tab. 300 mg N 30 (K ;= 15.10), Jardiance, film-coated
tab. 10 mg N 30 (K, = 13.96), Stiglatra, film-coated
tab. 5 mg N 30 (K = 12.18), etc. In total, this drug
group accounts for 11.67% of positions from the total
number of unaffordable medicines.

The results of the study showed that of the drugs
recommended by the Ministry of Health of the Rus-
sian Federation for use in type 2 diabetes mellitus in
adults, there are no drugs with INN semaglutide,
pioglitazone, rosiglitazone, linagliptin + empa-
gliflozin, saxagliptin + dapagliflozin in Novosibirsk
pharmacies. Drugs with the active pharmaceutical
ingredient of sitagliptin are represented by only one
name (Januvia, film-coated tab. 25 mg N 28).

The retail availability of the majority (42.74%) of
drugs is assessed as low, while more than half of the
studied drugs were classified as unaffordable (51.28%).

CONCLUSION

Insufficient retail availability and affordability of
oral drugs for the treatment of type 2 diabetes melli-
tus was revealed, which may be the basis for further
research in order to improve pharmaceutical care for
patients with diabetes mellitus.
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rpymry JIIT npuxoguTes 11.67 % MO3UITUH OT 00IIEro
KOJINYeCTBA S5KOHOMUYECKU HeZlocTynHbIX JITI.

PesynpTaTel IpOBEICHHOTO UCCIE0BAHNA TTOKA-
3anu, uyro u3 JIII, pekomeHioBaHHbIX MUH31paBOM
P® x mpuMeHeHUIO IPU caxapHOM auabeTe 2-TO
TUIIA y B3POCIBIX, B aNTEYHBIX OpPTraHU3ALMAX
r. HoBocubupcka orcyrerByror npenaparsl ¢ MHH
CeMaryIyTH/, NMHUOIJIUTA30H, POCUIJINTA30H, JIMHA-
[JIUNTHUH + 3MIaranudI03uH, CAKCATJIUIITUH + Jlara-
rugio3uH. JIII ¢ JeldcTBYIOIUM BEIeCTBOM CHTa-
TJINOTUH NPe/CTaBJIeHbl JINIb OJHUM HanuMeHOBa-
HueM (AHyBus Tab. /o 25 mr N 28).

dusznyeckan JIOCTYIIHOCTh 0OJIBIITHCTBA
(42.74 %) JIII onleHWBaeTCs Kak HU3KAasl, IPU 3TOM
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CKUI TOCyAapCTBEeHHBIN MeJUIIMHCKUH YHUBEPCUTET»
Mun3zzapasa Poccuu, HoBocubupck, Poceust.

22

OoJiee ueM OJIOBHHA paccMaTpuBaeMbix JIIT B xoze
HCCIIEIOBAaHUA ObUIN KJIaCCU(MUITUPOBAHBI KaK 9KO-
HOMHWYECKH HeOCTyIHbIE (51.28 %).

3AK/IIOYEHUWE

BrisiBneHa HegocTaTouHAsA hU3UYECKas U 9KOHO-
MUYECKas IOCTYITHOCTD IepopasbHbIX JITT fy1s steue-
HHUs caXapHOro juabera 2-rO THIIA, YTO MOXKET
SABJIATHCA OCHOBAHHEM JJIS1 JaJbHEUIINX HCCIIEN0-
BaHUU B IEJIAX ONTUMU3ANUU (DapMaleBTUYECKON
IIOMOIITH TTAI[HEHTaM C CaXapHBIM JTHA0ETOM.

KoH@uIuKT HHTEpPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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ANUAEMHUOIOTUYECKHE, THCTOIIATOJIOTHUECKUE
Y UMMYHOTHCTOXUMHUUYECKHE 0COOEHHOCTH OITyX0Jiel ANYHUKOB
Ha ceBepe lleHTpaibHOro peruoHa AJizKkupa

Y. Meuepyk!, H. Mumyn2 3, H. Caganax4, A.E. Meuepyx5, /1. Kened?, P. Kaugu3
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Andxcup
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sTocydapcmeenHas 6oavHuua Koybwvt, omdenerue obuell xupypauu, 2. Aaxcup, Aaxcup

AHHOTAIIUA

BBenenue. Onyxonu suaaukos (OSI) ABIAIOTCA BeAylel IPUYNHON CMEPTHOCTH IIPY THHEKOJIOTHYECKOM pakKe.

II e 1 5. V3ydeHue 5IHIEMHOJIOTHYECKUX, THCTOJIOTHYECKUX M IMMYHOTHCTOXUMHIYeCKUX ocobenHocTel O Ha ceBepe
IlenTpasnpHOTO pernoHa Aypkupa.

MaTepuasnb U MeTOJBbl. BbUl IpoBeJieH 5NINUeMUOJIOTHYECKUH U TAaTOI0TOMOP)OTOIHUecKUN aHAIU3 CIIy-
vaeB OS], IMarHOCTUPOBAHHBIX B TEUEHHE 32 MeC — C SHBAps 2018 T. TI0 aBrycT 2020 T. B I. Aykupe (Aypkup). Bee cayyau
OBLIIN IOATBEPIK/IEHBI B X0/ TUCTOJIOTUYECKOTO HCCIIEIOBAHIS, KOTOPO€E IPOBOJIUIIN B OT/IEIEHHUH [TaTOJIOTHIECKO aHa-
TOMHH U [UTOJIOTHU OOJBHUIBI UM. XyceliHa Jles. Beero 6b110 3apeructpupoBano 110 cayuaeB O, ogHako 26 ciydaeB
(23.63 %), mpezacrapieHHBIX QYHKIIMOHAIBHBIMU KUCTAMH, U 7 cyIydaeB (6.36 %) MOrpaHUYHBIX STTUTETHAIBHBIX OIIyXO-
Jieli 6BUTH UCKJTIOUEHBI U3 UCCIIE0BAHNS, IOCKOJIBKY aHAJTU3UPOBAJINCH TOJIBKO AUATHOCTHYECKH ofHO3HAauHbIe O (3710-
KauecTBEHHbIE WIK T0OpOKavYeCTBeHHBIE). 3yJaiu sIuieMIO0IOTHUECKHUE JaHHbIe: BO3PACT MAI[UEHTOK, paclipe/ieleHre
OIIyXOJIeH IO TOJlaM HCCJIEZIOBAHMUS; YCTAHABIUBAIM THUCTOJIOTHYECKUE OCOOEHHOCTH, JIOKAJIU3AIUIO OIyXOJIeH, IIPOBO-
JUIAJT UIX MAKPOCKOITMYECKYIO OIIEHKY.

PesyabTarTs . Cpegauii Bospact nanueHTok ¢ Of cocraBmi 39.99 roaa (muamason: 16—88 set). Yarie Bcero O
BBISIBJISUTUCH B TPYIIIIE *KEHIIUH 15—30 JieT (29 ciryuae). Cpenu Beex O 79 % 6b1n T0OpOKavYeCTBEHHBIMHU. DITUTETHATb-
HbIE OIIyX0JIU OBLIN CAMBIMU PACIIPOCTPAHEHHBIMU — 69 % citydaeB. Cpeau 106pOKaUYeCTBEHHBIX SIIUTETUATIBHBIX OITyXO0-
Jieli GOJIBIIYIO YaCTh COCTABJISJIA CEPO3HBIE IIUCTaIEHOMBI (70.45 %). B CTpYKType 3/10KauecTBEHHBIX OIyXoJIeli mpeobJia-
JIAJIH ITUCTA/IEHOKaPIIUHOMBI — 80 %. Cpe/iyi repMIHOTEHHBIX OITyX0JIel HanboJiee pacpoCcTpaHEHHOM ObLIa 3peias Tepa-
Toma (85.71 %). Cpenu ormyxoJiell U3 CTPOMBI TTOJIOBOTO TsKa JIOMUHHpPOBasa pudbporekoma (55.55 %) — OIMyX0JIM 3TOTO
THUIIA Yallle pa3BUBAJIUCH B IPYIIIIE )KeHITUH 46—60 JIeT.

3 aKJI0YeHHe. ABTODHI II0JIATaI0T, 4TO OoJiee MUpoKoe usydenue Of] ¢ mpuBieueHreM pa3IMYHbBIX CTPYKTYP 37[pa-
BOOXPaHEHUs U PACIIPEHUEM YHCIIA OLlEHUBAEMbIX KpUTEPHEB Oy/IeT CII0cO6CTBOBATH JIYUIIEMY TOHMMAHUIO MeXaHU3-
MOB pa3BUTHUA JAHHOH IATOJIOTUHU U, CJIeJIOBATeIbHO, OIIpe/ieieHuIo Hanbosiee 3(pdeKTUBHBIX CTPATernH jedeHus.
Kaoueenle cao8a: siMIHNK, OIyX0JIb, J0OpOKaYecTBEHHAsI, 3JI0KAYeCTBEHHAs, MAKPOCKOIIH S, TICTOIIATOJIOTHSA, SIIU/Ie-
MHOJIOTHS.
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Epidemiological, histopathological, and immunohistochemical
profile of ovarian tumors in women in the North-Central Algeria
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ABSTRACT

Introduction.Ovarian tumors (OT) are the leading cause of death from gynecological cancer.

Aim. Studying of epidemiological, histopathological, and immunohistochemical profile of OT in the North-Central
region of Algeria.

Materials and methods. Anepidemiological and histopathological analysis of OT that were diagnosed over
a period of 32 months from January 2018 to August 2020 in Algiers was carried out. It grouped all the histologically con-
firmed cases in the Pathological Anatomy and Cytology Department of the Hussein Dey Hospital during the study period.
Through this work, we collected 110 cases of OT. Among this total, 26 cases (23.63%) were represented by functional cysts
and 7 cases (6.36%) by borderline epithelial tumors excluded from our work. Only OT (benign and malignant) were stud-
ied. On the epidemiological level, we were interested in the age factors and distribution by year of study, and on the anato-
mopathological level, we dealt with the topography, macroscopic and histological aspects of these tumors.

Results. Anaverage age of the patients with OT was 39.99 years, with extremes of 16 years and 88 years, and the most
affected age was that of 15—30 years with 29 cases. Both ovaries were affected in 4.47% of cases. The study revealed that
79% of OT were benign, and epithelial tumors were more frequent (69% of cases). In this type, serous cystadenoma was
most common among benign epithelial tumors (70.45%), and cystadenocarcinoma was most dominant among malignant
epithelial tumors (80%). Mature teratoma represented 85.71% of germ cell tumors in our series, and fibrothecoma repre-
sented 55.55% of sex cord-stromal tumors cases. The latter predominated in older patients (46—60 years.
Conclusion. The authors recommend to broaden this study over several hospital structures with the inclusion of
other parameters for a better understanding and determining the criteria of this disease.

Keywords: Ovary, tumor, benign, malignant, macroscopy, histopathology, epidemiology.
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BBE/JIEHUE

TI'MHEKOJIOTHYECKHUH paK ABJIAETCS BEAYIIEH IPH-
YUHOU OHKOJIOTUUECKOH CMEpPTHOCTHU B MHUpE.
B Hacrosimee BpeMs y 3HAUUTEILHON YacTH JKEH-
IIUH MOJIOZIOTO BO3pAacTa JUArHOCTUPOBAH TOT MJIH
WHOH BHJI OIYXOJU PENPOAYKTHUBHBIX OPIraHOB.
W ny1s1 BCeX 9THX KEHIIUH OUYEHb BAXKHO COXPAHUTH
CIIOCOOHOCTH K JIETOPOK/IEHHIO [1].

Omnyxonmu sinaHukoB (OfI) ompenensiorTes Kak
JTI0OBIE TIEPBUYHBIE WA BTOPUYHBIE, 3JI0OKAYECTBEH-
HbIe WIN 00pOKaueCcTBeHHbIE, KUCTO3HbIE, COTH/I-
Hble WIN TpoaudepupymoIe HOBOOOpa30BaHUS,
POCT KOTOPBIX HAIPSIMYIO He CBS3aH C TOPMOHAJIb-
Hol mucdyHKIuei. [Io1o0HOe onpe/iesieHIe He yUu-
THIBAET JIIOTEOMY OEpeMEHHOCTU, €IUHUYHbBIE WU
MHOKECTBEHHbIE KHCThI Y KHCTBI JKeJITOro Tesa [2].

INTRODUCTION

Gynecological cancers are the leading causes of
cancer death in women around the world. In modern
societies, a significant number of these cancers affect
a high proportion of women of young age. These
women wish to preserve their fertility for a future
chance to procreate [1].

Ovarian tumors (OT) are defined as any primary
or secondary benign or malignant, cystic, solid or
vegetative proliferating process, the growth of which
is not directly linked to hormonal dysfunction. This
definition excludes stromal hyperplasias, luteoma of
pregnancy, single or multiple follicular cysts, and
corpus luteum cysts [2]. These tumors are common
and occur at any age. The distribution of the different
forms of OT is very dependent on age. Likewise, the
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O BcTpeuaroTCs JOBOJIBHO YacTO U B JIIOOOM BO3-
pacre. PacrpocTpaHeHHOCTD e Pas3IuyHbIX (HOopM
O£ Bo MHOTOM OTIpeziesisieTcs Bo3pacToM. Taxk, mos
3y10kadyecTBeHHBIX Of] yBeIMInBaeTCs: ¢ BO3PaCTOM:
45.80 % — mocsie HACTYIUIEHUS MEHONay3bl, MeHee
10 % — 110 40 et [3]. Yacrora Of, ocobeHHO 3/10Ka-
YeCTBEHHBIX, IOCTOSIHHO pacTeT. bojee 225 000
HOBBIX C/Iy4yaeB paka sudHukoB (Pf) guarmoctupy-
eTcs B MUpe exerogHo. B 2020 r. or PA ymepio
272 252 YeJl., NHATHOCTHPOBAHO OKOJIO 313 959
HOBBIX cityuaes [4]. 3aboseBaemocts Briiie B CIITA u
crpanax CepepHOl EBpombl, HHKe — B CTpaHax
Adpuxu u Azun. PAI — ocHOBHas IpuynHA CMEPTHO-
cTU cpeiu OOJIBHBIX THHEKOJIOTUYECKUM pakoM [5].
HecMoTpst Ha TO, UTO JJOCTATOYHO XOPOIIO U3yUYEHbI
natoreHe3 Pf, Bxiouass myckoBble (PaxkToOphI, a
Tak:Ke MeXaHu3M oOpa3oBaHHsS U MeETacTa3zHpOBa-
HUsI, HEKOTOPBIE ACIIEKThI CTOAT HA IMYTH K TOJTHOMY
MOHUMAaHUIO STOH CJI0KHOH I1aTOJIOTHH [6].

O] mpecTaBasOT OO0 OCTATOYHO CIOKHYIO
JIUaTHOCTUYECKYTO ITPO0JIeMY BCIEICTBHE OCOOEHHO-
cTel aHATOMUU AUYHUKOB U OTCYyTCTBHSA CIIeNHDIY-
HBIX CHUMIITOMOB TP Pa3BUTHU B HUX HOBOOOpas30-
BaHUA. IJTO OOBSACHSIET HUBKYID 3(PDEKTHBHOCTH
CKPUHHMHTa W CJIOKHOCTh pPAHHEH JIHUATrHOCTHKH
STOTO BUja omyxoJsiei. KpoMe TOTo, Ompe/iesieHHbIe
TPY/THOCTH IIPEJICTABJISET aHATOMO-TIaTOJIOTHYECKAS
uHTepnperanusa Of Bciie/icTBHE MHOTOOOpas3us UX
THUCTOJIOTHYECKUX BapuaHTOB (smurenunanbubie OS],
OITyXOJIU CTPOMBI TIOJIOBOTO TSI3Ka AUYHUKOB, TEPMU-
HorenHble OfI), a Tak:Ke pa3BUTHUS OIyXOJIEH ¢ orpa-
HUYEHHBIM  IOTEHITHAJIOM  3JI0KAYeCTBEHHOCTH
(morpanuunsie OA) [7].

B Aykupe eKeroJiHo OK0JIO 2000 KEHINHUH 3200~
nesaer PS, ocOOEHHO YacTO II0 JIOCTHKEHUU BO3-
pacra 40—60 et [8]. KpoMme TOTO, 5-JI€THSASA BBIKHU-
BaEMOCTh OOJIBHBIX IIPH TSKEJBbIX (opMax paka
JIOBOJIBHO HUBKas, 110 MIPUYHHE HEBBICOKOH JI0CTYII-
HOCTH JIEUEHHUS, a TAK}KEe B HEIIOJHOM 00beMe OKa-
3aHHON MeJUIIMHCKOM nomoinu [9]. B ¢BsA3u co cka-
3aHHBIM I1€JIbI0 HACTOSINENH paboThl OBLIO paccMo-
TpeHUE CI0KUBIIENCS B AJIPKUPE CUTYallly Ha OCHO-
BaHUH SIUJIEMUOJIOTHUECKOTO aHAJIN3a U KJINHIYe-
CKOTO WCCJIEJTOBAHUsI, TPOBEJAEHHOTO B Je4eOHOM
yupexzeHur, paboTaiomeM ¢ 3TOU KaTeropuen
manueHToB. [IpyHUMaICh BO BHHUMAaHHE PaCIpPO-
crpanernHocTh Of], pakTOpBHI pHUCKa, aCCOIMUPOBAH-
HBIE ¢ JAHHOH MaTOJIOTHEN, B OCOOEHHOCTU pe3yiIb-
TaThI TUCTOIIATOJIOTHYECKOTO HCCIIEIOBAHUS.

HOEJIb UCCJIEJOBAHUA

V3yueHre 5nuIeMHOJIOTUUECKIX, THCTOJIOTHYE-
CKUX W HMMYHOTHCTOXHMHUYECKHX OCOOEHHOCTEH
Of] Ha ceBepe lleHTpasibHOTO pernoHa AJKupa.

proportion of malignant tumors increases with age:
45.80% are malignant after menopause, less than
10% before the age of 40 [3]. The frequency of OT,
especially cancers of the ovary is increasing. More
than 225 000 new cases of ovarian cancer (OC) are
diagnosed worldwide each year. In 2020, an esti-
mated 207 252 OC patients died from this cancer
worldwide, and there were approximately 313 959
newly diagnosed cases [4]. Incidence rates are higher
in the United States and Northern Europe and lower
in Africa and Asia. It is the leading cause of death
from gynecological cancer [5]. Although the patho-
genesis of OC is well recognized, including the nature
of initiating agents and mechanisms of primary and
metastatic tumor development, some issues still
hamper a full understanding of the complexity of this
disease [6].

OT pose several diagnostic problems, given the
deep anatomical situation of the ovary and the
absence of specific symptoms. This explains its inac-
cessibility to screening and early diagnosis. Added to
this are the difficulties of anatomopathological inter-
pretation due to the multitude of histological variet-
ies (epithelial OT, ovarian sex cord-stromal tumors,
and germ cell OT), as well as the existence of tumors
with limited malignancy (borderline) [7].

In Algeria, nearly 2000 Algerian women suffer
from OC each year with an increased frequency
around their forties and sixties [8]. In addition, the
5-year survival rate is low for severe tumors due to
difficulty in accessing cancer care and an incom-
plete care framework [9]. In this context, this work
was concerned in identifying the situation of OT via
an epidemiological survey and a clinical study car-
ried out at the level of a hospital structure in Algiers.
It included the frequency of OT, the risk factors
associated with this pathology, as well as the results
of the clinical investigation (histopathology in par-
ticular).

AIM OF THE RESEARCH

Studying of epidemiological, histopathological,
and immunohistochemical profile of OT in the
North-Central region of Algeria.

MATERIALS AND METHODS

Study area. The study took place in the Depart-
ment of Pathological Anatomy and Cytology of the
Nafissa Hammoud-Hussein Dey University Hospital
Center (Parnet), Algiers, Algeria.

Type of study. This is a retrospective descriptive
and analytical study of OT diagnosed in the Parnet
Hospital.
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MATEPUAJIBI 1 METO/AbI

Mecmo npogedenus. VicciemoBaHue ITPOBOJU-
Jloch Ha 6asze OT/[eJIeHUs MAaTOJOTHYECKOH aHATO-
MHHA W IUTOJIOTMH YHHUBEPCUTETCKOU OOJHHHUIIBI
Hadwuccst Xammyn-Xycceiina les, GbiBIIas 60yib-
Hura [lapae (r. Aynkup, AJoKup).

Tun uccaedosaHus. PeTpOCIIEKTHBHOE OIKCA-
TeJIbHOE HcciaenoBanue ciaydaeB Of, auarnocrupo-
BAHHBIX B YKa3aHHOH BbIIIe OOIHHUIIE.

Ilepuod. Pabota Besach ¢ sHBaps 2018 1O aBIyCT
2020T.

Kozopma uccaedosanus. Bee ciyuau Of, nua-
THOCTHPOBAHHbBIE B O0JIbHUIIE B YKA3aHHBIHA ITEPHO]I.

Hccaedyemvle noxasameanu:

a) conmozemorpauyecKkre — BO3PaCT U TOJ
[IOCTAHOBKU JINATHO34;

6) aHATOMO-THCTOJIOTHYECKHE — TUIl 00pasia,
pasMep U JIOKAJU3ANUSA OIYyXOJIH, MAaKPOCKOIIH,
TUCTOJIOTHYECKUN THUII OILYXOJIH, IIPUPO/IA OILYXOJIH
(3y10KaUecTBEHHAS WU TOOPOKAUeCTBEHHA).

Cbop daHHbix. VIcnoIb30BAIUCEH JJAHHBIE TTIPOTO-
KOJIOB HICCJIEJIOBAHUS 00pAas3IOB TKAHEN U OUOIICHI-
HOTO MaTrepHajia OT/eJIeHus IaTOJIOTUYecKol aHa-
TOMUU W LHUTOJIOTUU, WH(OPMAIVIOHHBIE JIHMCTKU
MMaIFEHTOK U I1aTOJIOTO-aHATOMUYECKHe 3aKJIIoue-
Hud. VccnenoBanre GbLIO BBIIIOJIHEHO B COOTBET-
CTBUU C 3TUYECKUMU PEKOMEHAAIUAMU XeJIbCUHK-
ckoit Jleknapanuu. Bee sKeHIIUHBL, TPUHABIINE yIa-
CTHe B HCCJIeZIOBAHUMY, OAINCATIN HHGOPMUPOBaH-
HOE coTJIacue.

T'ucmoaozuueckoe uccaedosanue:

3a60p o06pa3I[0B: MPOBOAWICA IIpe-
JIeJIbHO aKKYyPaTHO, YTOOBI He HAPYIIUTh CTPYKTYP-
HyI0 OpraHHM3aIUI0 TKaHW. [loyrydeHHBI 0OOpaser|
cpaay e MOTPYy>Kayu B IOCTAaTOUHBIH 00beM pUKCH-
PYIOIIEN KUJIKOCTH.

dukcanusa: 3agaded 5TOro srama ObLIO
MaKCUMaJIbHOE COXpaHeHUe NMPUKU3HEHHOH CTPYyK-
Typbl OHOJIOTUYECKOTO MaTepuasia, IpeKpaleHue
BCSIKOW MHUTOTHYECKON M (pEpPMEHTATUBHOU aKTHUB-
HOCTH, a TAK)Ke YIUIOTHEHHe TKaHel oOpasia. ocra-
HOBKA IIOCMEPTHBIX ITPOIIECCOB B TKAHM.

Yame Bcero B KadyecTBe (PUKCATOPA HCIIOIH30-
By (HOPMaIMH M KUAKOCTh BysHa (5 % BozpI,
10 % YKCYCHOH KHUCJIOTHI, 25 % dopmanuHa u 75 %
MMUKPUHOBON KHCJIOTHI). [JIUTETbHOCTh (DUKCAIUH
BapbUPOBAJIACH B  3aBHCHUMOCTH OT paszMmepa
00pasIoB.

JerugpaTanmusa: [elp 5TOr0 SrTama
3aKJII0YaIach B yIJIeHUU BHYTPUKJIETOUHOM KUJ-
KOCTH, HeOOXOAMMOM I TOJIyYeHHsT KaueCTBEH-
HBIX CPE30B C COXPAHHOW HCXOMHOU CTPYKTYPOU
KJIETKU Jake B cJIydae paspylleHUs Ila3MaTuye-
CKOUM MeMOpaHbI (IpY BHE3AITHOM BBIXOIE KHIKO-

Study period. The work was performed during a
period from January 2018 to August 2020.

Study population. It consists of all cases of OT
diagnosed in the hospital.

Studied parameters:

a. Sociodemographic variables: age and year of
diagnosis.

b. Anatomo-histological variables: the nature of
the sample, the size and location of the tumor, the
macroscopic aspects, histological type, and the
nature of the tumor (benign, malignant).

Collection method. Data was collected from the
records of specimens and biopsies from the Patho-
logical Anatomy and Cytology service, information
sheets and anatomopathological reports. The study
was performed according to the ethical recommen-
dations of the Helsinki Declaration and informed
consent was obtained from all participating
women.

Histological study:

Samplin g: sampling should be done as del-
icately as possible so as not to degrade the tissue
organization. Once obtained, this sample should
immediately be immersed in a large volume of fixing
liquid.

Fixation: the purpose of fixing is to keep
structures in a state as close as possible in their living
state, with cessation of all mitotic and enzymatic
activities. As well as the hardening of the anatomical
piece. The most commonly used fixing liquids are
formalin or Bouin’s fluid (mixture of 5% water, 10%
acetic acid, 25% formalin and 75% picric acid). The
duration of fixation varies according to the volume of
the samples.

Dehydration: the aim of this step is to
eliminate intracellular water, in order to be able to
make a fine cut subsequently without losing the ini-
tial cellular structure at the time of rupture of the
plasma membrane (sudden water outflow). Passage
of the sample through alcohol baths of increasing
concentrations (from 50° diluted alcohol to 100°
absolute alcohol). This step prepares the inclusion,
since the paraffin is hydrophobic.

Impregnation: by passing the sample
through an intermediate liquid to remove traces of
absolute alcohol. Xylene or toluene, an intermediate
solvent favorable to membrane exchanges between
alcohol < toluene on the one hand and toluene «
paraffin on the other hand, is used in this impregna-
tion step.

Embedding: its purpose is to allow fine
(2 to 5 um thick) and regular sections to be made.
The embedding medium used is paraffin (opaque
white resin). The sample bathed in molten paraffin
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cTH). 3aTeM 0Opasel] MPOBOAIIIHN YePe3 CIIPTHI BO3-
pacraroiieil KoHIeHTpanuu (0T 50 70 100%, abco-
JIIOTHOTO, 3TUJIOBOTO CITUPTA).

IIpomuTka: U y#ajJeHUS OCTATKOB
CIIUpTa B KayecTBe IPOMENKYTOYHOU IKUJIKOCTH
HCIOJIb30BAJIN KCHUJIOJ WJIU TOJIYOJ, TOCJIeTHUHN
3dPeKTUBEH Kak AJIs y/IaJIeHusl CIIUPTa, TaK U JIJIs
MOCJIEAYIONIEr0 CMEIIMBAaHUA € 3aJIUBOYHOU
Ccpeou.

3ayMuBKa: IEIbI0 3TOr0 3Tana ObLIO MOJTy-
YeHUe KaueCTBEHHBIX CTaHaPTHHIX CPe30B. B kaue-
CTBE B3aJIUBKH WCIOJIb30Ban mapaduu (6esnrit
Hernpo3paunbli). [Tapaduu HarpeBasnu mpu Temie-
patype 56 °C B TeueHue 4 4.

N3roTtoByieHue 6J0KOB: IOCHe 44
Harpesa XKUJIKUU napaduH BBUTHBAIN B HEOOJIBIIIYIO
MeTasunueckyto ¢opmy (Jlelikapra), a 3aTeM 3aMO-
paxuBanu. Tak mosiydanu TBepable nmapadUHOBBIE
0JI0KUM, BHYTPU KOTOPBIX HAXOAWIUCH JKECTKO 3aKpe-
IUIEHHBIEe 00pa3Ibl TKAHU C 3aII0JITHEHHBIM TBEP/IBIM
napadpUHOM MEKKJIETOUYHBIM IIPOCTPAHCTBOM.

IIpurortoBneHnwue TUCTOJNOTHU -
YEeCKHUX Cpe30B: C IOMONBI MHKPOTOMA
MIOJIyJYaTl CEPUU CPE30B TOJIIMIUHOU 2—5 MKM B
¢dopmMe JIeHThI. TOT MPOIIECC TPOXOMII B TPU ITATIA:

1) pacupenesieHre — ¢GparMeHThl JIEHTHI CPE3OB
IoMeIad Ha MpeAMETHble CTeKsa, IpeaBapu-
TeJIbHO 00paboTaHHbIE 3apaHee IIOATOTOBJIEHHOMU
cMechio OesiKa ¢ BOJIOH;

2) ukcanus — npeaMeTHbIE CTEKJIA TOMEIATH
Ha TOBEPXHOCTh, HATPETYIO /10 40 °C, HA 15 MUH,;

3) cylllKka TIipemapata — IIpeAMETHbIE CTeKJa
CYIIWJIA B BEPTUKAJIbHOM TIOJIOXKEHUU, OOEepHYB
OyMmaroii ¢ abcopOUPYIOIIUMHU CBOKHCTBAMU.

HJemapaduHuUpOBaAaHHUE: B3aKiIoUa-
JIOCh, KaK CJIeZlyeT U3 Ha3BaHWA, B yaJ€HUH apa-
(¢uHA, KOTOpBIN M3HAYAJIBHO HCIIOJIb30BAJICH IS
3aJIMBKU 00pas1oB. [Ipe/iMeTHBIE CTEKIIA TOMEIAIN
Ha Harpetywo 70 45—60 °C OBEepXHOCTh HA 15 MUH,
YTO MTO3BOJISJIO PACILUIABUTE U 3aTEM YIJIUTH OCTAB-
muiicsa napaduH.

Knaccugpuxayusa. O xmaccuuiiipoBainch B
COOTBETCTBHUH CO CTAaHAAPTOM BceMupHOU opraHu-
3alUy 3/[pAaBOOXpAaHEHUA [10], cTaAMPOBAHHUE TIPO-
BoAMIIOCK Mo Kinaccudukanuu FIGO 2014 [11].

HmmyHnozucmoxumuueckoe uccaedosaHue.
B HexoTOpBIX cirydaax PA nmpoBoaniocs UMMYyHOTH-
CTOXUMUYECKOE WCC/Ie/IOBAHUE JJIs1 OIpeeIeHuUs
TUNA paKa C HCIOJb30BAaHWEM IIAHEJN AHTHUTEJI,
KOTOPYIO COCTaBJISUIH CJIeNyrolnue mMapkepbl: WT1,
P53, P16, nutokepatunsl (CK20, CK7), ropMOHATb-
HBIE PELEeNnToph! (3CTPOTEHHI, IporecTepoH). Peak-
M C KQKBIM aHTHUTEJIOM BBITIOJTHAIACH KAK MUHH-
MyM Ha 3 cpe3ax KaXKA0ro suyHuka. CTpenTaBuauH-

(heated at 56°C for 4 h in an oven) and which then
infiltrates all the cells.

Blocking: after 4 h of embedding, the lig-
uid paraffin is poured into a small metal mold Leuck-
art bars. After cooling (in a freezer overnight), we
then have a block of hard paraffin, inside which the
sample obtained is rigid due to the presence of solid
paraffin in the intracellular space of each cell making
up the tissue.

Making histological sections: passing the paraffin
block through a microtome allows sections of 2 to
5 um to be made, arranged in regular series in the
form of a ribbon. The making of histological sections
then comprises three steps:

1) spreading — segments of paraffin tape on a
glass slide containing a spreading liquid such as
albuminous water;

2) bonding — the glass slides are placed on a hot
plate, set at a temperature of 40°C, for 15 min;

3) drying of the preparation: by tilting the slides
and drying them with absorbent blotting paper.

Deparaffinization: deparaffinization consists, as
its name suggests, in removing the paraffin, that is to
say the embedding medium. The slides are placed on
a hot plate (45 to 60°C) for 15 min in order to obtain
liquefaction and therefore the elimination of the
peripheral paraffin.

Classification. OT were classified according to the
World Health Organization (WHO) recommenda-
tions [10] and were staged following the 2014 FIGO
Staging Classification [11].

Immunohistochemical study. In certain cases of
OC, the immunohistochemical staining is essential
in order to be able to type the tumor by requesting
a panel of antibodies, the main useful markers are:
WT1, P53, P16, cytokeratins (CK20, CK7), hor-
monal receptors (estrogen, progesterone). Each
antibody was assayed in at least three sections of
each ovary. A streptavidin-biotin immunoperoxi-
dase method was carried out as previously
described [12, 13].

Statistical analysis. The data were analyzed by
the descriptive statistical analysis method using the
XL STAT (2016) version 23.2.1145.0 software with a
significance level p at 5%. The differences in the per-
centages of different parameters were evaluated by
the Chi-square test.

RESULTS

During our study, we collected 110 cases of OT
diagnosed in the Parnet Hospital over a 32-month
period from January 2018 to August 2020. Amongst
these tumors, 26 cases (23.63%) are represented by
functional cysts and 7 cases (6.36%) of borderline
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OUOTUHOBBIA METOJ] IPUMEHSJICS B COOTBETCTBUHU C
TEXHUKOU, OIMCAaHHOU paHee [12, 13].
Cmamucmuueckutl aHaaus. TlonyyeHHble TaH-
Hble OBLIM MPOAHAJTU3UPOBAHBI € MMOMOIIBID METO-
JIOB JIECKPUIITHBHOU CTATUCTUKY C UCII0JIb30BAaHUEM
nporpammbl XL STAT (2016), Bepcus 23.2.1145.0.
YpoBeHb 3HAYMMOCTH NPUHUMAJICS PAaBHBIM 5 %.
Pazsmuusi B IPOIIEHTHOM OTHOIIIEHHUH ITOKa3aTesiel
OIEHUBAJINCH C TIOMOIIBIO KPUTEPUS XU-KBaparT.

PE3YJ/IBTATDI

3a BpeMs HUCCJIeZIOBAHUS, OXBATUBIIETO MIEPHO/
32 MecsreB (¢ sHBaps 2018 MO aBrycT 2020 T.). B
OosibHUIIE UM. XyceliHa [less OBLIO JIMAarHOCTHUPO-
BaHO 110 cirydaeB Of] — u3 Hux 26 ciy4aes (23.63 %)
(DYHKITMOHATBFHBIX KUCT SUYHUKOB U 7 cIy4aes (6.36
%) MOTPaHUYHBIX ATUTEMHATBHBIX OS] OBLITH UCKITIO-
YeHBI U3 UCCIIeIOBAHMUS.

AMMUAEMHUOJIOTUA

Pacnpenenenve JaUarHOCTUPOBAHHBIX CIIydaeB
O£ 1o roj1TamM MPOBeIEHUS UCCIIEIOBAHMUS IIPE/ICTaB-
JIEHO Ha PHC. 1. YCTAHOBJIEHO CTATUCTUYECKU 3HAYU-
Moe paszsinuue B jiosie ciydaeB Of B 2018, 2019 u
2020 1T. Kak MBI BUAUM U3 pUC. 1, OOJIBINAS YaCTh
OA npuxoauiach Ha 2018 T.

Yro KacaeTcs BO3pacTa HCCIEAYEMOU KOTOPTHI,
TO yaire Bcero Of quarHoCTUPOBAINCH Y TAITUEHTOK
15—30 JIeT, uX JoJis coctaBuia 37.66 % (puc. 2).
Cpennuii Bo3pact 60JbHBIX — 39.9 To/a (uamnasoH:
ot 16 710 88 71eT) (p < 0.05).

JlanHabIe TaTOMOP(OIOTHYECKOTO

uccjaeT0BaHUA
Pacnpedeaenue cayuaes OfA no aoxaau-
3ayuu, cnocody noayueHuna oo6pas3yos

mxaHu, pamepy u npupodoe
Pacnpenenenue Of 1o Jsiokanuz3anuu U TUILY
OITYXOJIU IIPEJICTaBJIEHO B Ta0JI. 1. B HateMm ucciiesio-

epithelial tumors excluded from our study, only OT
(benign and malignant) were studied.

Epidemiology

The proportion of tumors diagnosed in the past
three years is shown in Fig. 1. This study showed that
there is a significant difference in the frequency of
cases diagnosed over the past 3 years (p < 0.05). The
highest frequency was recorded in 2018 with 51 cases
(46%).

In our study, the most represented age group is
that of 15—30 years with 37.66% of the cases (Fig. 2).
The mean age was 39.99 years with extremes of 16
years and 88 years (p < 0.05).

Pathological data

Distribution of cases according to the
localization, the nature of the samples, size
and the nature of tumors

The distribution of ovarian tumors according to
the affected ovary is shown in Table 1. In our work,
the bilateral cases are found in 4.47% of cases. The
right ovary wasmore affected by OT (46.26%) for
benign tumors than the left one (p < 0.05).

Fig. 3 presents the distribution of the cases
according to the nature of the samples. The study
shows that adnexectomy accounts for 71% of our
samples. Hysterectomy associated with adnexec-
tomy makes 26%; and finally, biopsy is represented
by 3% of cases (p < 0.05).

The results relating to the size of OT are shown in
Table 2. Data indicate that the mean tumor size was
9.87 cm and 16.73 cm for benign and malignant
tumors, respectively (p < 0.05).

The results relating to the distribution of tumors
according to the type are shown in Fig. 4. Out of a
total of 77 ovarian tumors, our results show that
there is a predominance of benign tumors with 56
cases or 79% (p < 0.05).

[] 2018

[l 2019

6%
450 [] 2020

Puc. 1. PactipeziesieHre omyxoJieH 110 rojiaM, B KOTOPbIe IIPOBOIMIIOCH UCCIIEZIOBAHIIE
Fig. 1. Distribution of tumors by years
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% 40 7 37.66

35 7

30 - 28.57

25
20 -
15 -
10 -

5 -

o}
<15 15-30

31-45

23.37

7-79

2.59

46—-60 61-75 >76

Puc. 2. Pacupenesnenue ciygaeB Of] 1o Bo3pacTHBIM IpyIIIIamM
Fig. 2. Distribution of cases by age group (%)

Ta6auna 1. Jlokanuzanus O, n (%)
Table 1. Distribution of cases by localization, n (%)

Jlokasinzanusa OmyxoJu

JToOpokavyecTBeHHAA OIyX0JIb

310KauecTBEHHAS OIIyX0JIb

Tumor localization Benign tumor Malignant tumor
bunarepanbHas / Bilateral 2(2.98) 1(1.49)
Vuunarepanbhas / Unilateral:
mpaBbIi ANYHUK / right ovary 31(46.26) 7(10.44)
neBbiit snuHUK / left ovary 25 (32.47) 8 (11.94)
BaHUU IOPa’KEHHE OJHOr0 SWYHUKA BBIABJIEHO B Histological type

4.47 % ciyuaeB. JlTo6pokauecTBeHHAs OIIyXOJIb IIpa-
BOTO SMYHUKA ITUTHOCTHPOBAJIACH JOCTOBEPHO Yalle
(46.26 %), uem sieBoro (p < 0.05).

Ha pwuc. 3 mpeacTaBieHO pacipeesieHue CIIy-
vaeB Of] 1o TUIly BMEIIATETbCTB WK IIPOIEAYPHI, B
X0JIe KOTOPBIX OB IMOJIydeH oOpasel] TKaHU JJIs
uceaenoBaHusg. Kax Mbl BuauMM, OOJIBIIASA YaCThb
006pasiioB TKaH! (771 %) MoIyueHa B XOJie aTHEKCIK-
TOMHH, 26 % 00pa3IOB — MPU KOMOWHAIIUYU THCTE-

The results relating to the proportion of histologi-
cal types of tumors are shown in Fig. 5. In our study,
we note a predominance of epithelial tumors with a
frequency of 69%, followed by germ cell tumors and
sex cord-stromal tumors with 18% and 12% of cases,
respectively. Metastases are rare and represent 1% of
cases in our series (p < 0.05).

Epithelial tumors. Fig. 6, 7 shows the distribution
of benign and malignant epithelial tumors. As we see,

[] Anuekcakromus / Adnexectomy

B TucrepskTOoMHUs + aJHEKCOKTOMUS
Hysterectomy + adnexectomy

[ ] Buormcus / Biopsy

Puc. 3. Pacripenenenue cyuaeB OS] mo TUITy BMeIIaTeILCTB WU ITPOIIEAYD,
B X0/1€ KOTOPBIX ObL MOJIydeH oOpaser] TKaHH JJIs1 UCCIIEI0BAHUS
Fig. 3. Distribution of cases according to the nature of the samples
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Ta6uuna 2. Pacnipezenenue ciydaes OSI ¢ yueToM pazMepa OIyX0Jiu, CM

Table 2. Distribution of cases according to the tumor size, cm

JIoOpokavecTBEHHbIE OILyXOJIH

Pazmep omyxosiu Benign tumors

3/10KavYecTBEHHBIE OILyXO0JIH
Malignant tumors

Size of tumor

d/E r/G OCIIT / OSCST 3/E r/G OCIIT / OSCST
Cpennuii / Average 21 21.5 20.5 11.5 11.25
MaxkcumasbHbIl / Maximum 31 28 35 18 18
MuHuManpHbIH / Minimum 2 3 6 5 4.5

IlpumMmeuaHnuue.

9 — snuTeHaTbHbIe oIyXoid; I' — repmuHoreHHBIe omyxosn; OCIIT — omyxosu U3 CTPOMBI ITOJIOBOTO TSXKa.

E — epithelial tumors; G — germ cell tumors; OSCST — ovarian sex cord-stromal tumors.

POKTOMHUM U AaJHEKCOKTOMHU U MeHBINas YacTh
(3 %) — aT0 GUOIICHiTHBIE 06pa3Ilhl (P < 0.05).

Pacnpeznenenue O 1o pasmepy OpejCcTaBiIeHO B
Tabs. 2. Ha ocHOBaHWHM S5THX JIAHHBIX OIpEeNeIeH
cpeHUN pasMep 0OpOKAaueCTBEHHBIX U 3JI0Kade-
CTBEHHBIX OIyXoJiel — 9.87 u 16.73 CM COOTBET-
CTBEHHO (p < 0.05).

Jlosia 3710KauecTBEHHBIX U JJOOPOKAUECTBEHHBIX
omyxosied B ctpyktype Of] mpezicraBieHa Ha puc. 4.
Kak Buzmno u3 pucynka, cpexu Ofl mpeobiagaior
JIoOpoKauecTBEHHBIE OIyX0JIK — 56 ciay4daeB (79 %)
(p < 0.05).

T'ucmoao2uueckuit mun

I'mcronmoruueckue tumsl uccaeayembix O mpen-
CTaBJIEHBI Ha pucC. 5. Kak BUIHO U3 pUCYHKA, IPe00-
JIAIAIOT SIUTEJIHAIbHBIE OIYXOJIW, 3aT€M CJIEYIOT
TepMUHOTEHHbIE OIYXOJU W OIyXOJIM U3 CTPOMBI
TOJIOBOTO Tsi>Ka — 18 u 12 % cooTBeTCTBEHHO. MeTa-
CTa3bl BCTPEYATIUCh OYEHD PEIKO — 1 % B CTPYKTYpPE
Beex O4 (p < 0.05).

SnumenuanvHble onyxoau. Ha puc. 6, 7 mpen-
CTaBJIEHO pacIpejiesieHHe JT0OpPOKauyeCTBEHHBIX WU
3JIOKAYECTBEHHBIX OITyX0JIEH B CTPYKTYPE BITUTEJIH-
anpHBbIX Ofl. Cepo3Hble NUCTAIEHOMEI (75 %) ABJIA-
[0TCsA HanboJIee 3HAYUTEIHHOU IPYIIION JT0OpoKave-

serous cystadenoma is the most frequent and makes
70.45% of benign epithelial tumors, while Brenner’s
tumor is the least encountered (2.27%) (p < 0.05).
Our data indicate that papillary serous cystadenocar-
cinoma (Fig. 8) and mucinous cystadenocarcinoma
are the most frequent malignant epithelial tumors
with a frequency of 40%, respectively (p < 0.05).
Subtypes of benign and malignant germ cell
tumors. Fig. 9 shows the distribution of germ cell
tumor subtypes. The figure indicates that mature ter-
atoma is the most frequent germ cell tumor (85.71%).
Immature teratoma and dysgerminoma are detected
in the same percentage of cases (7.14%) (p < 0.05).
Subtypes of sex cord-stromal tumors. Fig. 10
shows the distribution of tumors that belong to the
group of sex cord-stromal tumors. The results show
that fibrothecoma is the most frequent tumor and
represents half of the tumors of the mesenchyme and
of sex cords followed by granulosa cell tumors with a
frequency of 33.33% (p < 0.05) (Fig. 11, 12).

Nature of tumors according to age

Table 3 shows the nature of tumors depending on
the age group. We found that 28.57% of benign
tumors were observed in women aged 16 to 30 years,
and that 9.09% of malignant tumors were found in
the same section. A single case of ovarian metastasis

[ ] To6poxauecTBEHHAS OILYX0JIb
Benign tumor

B 3sroxauecTBEeHHAs OIMTYXOJIb
Malignant tumor

Puc. 4. Pacupeznenenne OS] 110 THIly — 3/I0KaUECTBEHHBIE WX IOOPOKAYECTBEHHBIE
Fig. 4. Distribution according to the tumor type
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1%

[ 3nurenunansHas omyxoss / Epithelial tumor
B T'epMmunorennas omyxosb / Germinal tumor

] OmyxoJib U3 CTPOMBI MOJIOBOTO TSXKa
Sex cord-stromal tumor

[ ] Meracrass! / Metastasis

Puc. 5. Pactipenenenue Of no rucrosorudyeckomy TUILy???
Fig. 5. Distribution of cases according to histological type???
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CeposHasn MynunosHad OHOMETPUONIHAA Omnyxonb bpennepa
IUCTaZieHOMa IUCTaZIEeHOMA dubpoaneHoma Brenner’s tumor
Serous cystadenoma Mucinous Endometrioid
cystadenoma fibroadenoma

Puc. 6. Pacupenenenne 106pOKavecTBEHHBIX OIYXOJIeH B CTPYKTYPe SIIUTETHATBHBIX OIlyX0JIei
Fig. 6. Distribution of benign epithelial tumors

n 5
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1A

o
IManwuiAspHas MyunHO3Has dHpoMerpuonsiHass  Meracrazupyrommas
cepo3Hast [UCTaIeHOKapIIMHOMA KapuuHOMa a/IeHOKapIuHOMa

LHMCTa/IeHOKapIIMHOMA Mucinous Endometrioid Metastasic

Papillary serous cystadenocarcinoma carcinoma adenocarcinoma

cystadenocarcinoma

Puc. 7. PacupeziesieHre 3710Ka4eCTBEHHBIX OIIYXOJIeH B CTPYKTYPE SIUTETHATBHBIX OILyXO0JIei
Fig. 7. Distribution of malignant epithelial tumors
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Puc. 8. HuskonuddepenirpoBanHas cepo3Hast IUCTa/IeHOKAPIITHOMA
Fig. 8. High-grade serous cystadenocarcinoma

CTBEHHBIX sniuTeanaabHbIX O, camas MajouucieH-
Has Tpymma — omyxonu bpennepa (2.27 %).

Cpenu snokauectBenHbix Of Hanbosiee pacmpo-
CTpaHEHHBIMHM OBLTM MYIIMHO3HBIE ITHCTAieHOKap-
I[IMHOMBI U NaNWUISPHBIE CePO3HbIE IIUCTA/IEHOKAD-
nuHOMBI (puc. 8) — 1m0 40 % COOTBETCTBEHHO

(p < 0.05).
% 90 7 85.71

70 7

50 7

20 7

3pesnasa TepaToMa
Mature teratoma

Hespenas Teparoma
Immature teratoma

(metastatic adenocarcinoma) was diagnosed in an
elderly patient, 84 years old (p < 0.05).

Histological types according to age

Table 4 shows the distribution of histological
types according to the age group. In this study,
25.97% of germ cell tumors were recorded in patients

714 7.14

JlucrepMuHOMa
Dysgerminoma

Puc. 9. CTpyKTypa repMHUHOTEHHBIX OIyXOJIeN
Fig. 9. Distribution of germ cell tumors according to their subtypes
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% 60

5555

50 7

40

30 7

10

o |
dubporekoma
Fibrothecoma

I'paHy1€30KI€TOYHAS OMYXOJIb
B3POCJIOTO THIIA
Adult granulosa tumor

33-33

11.12

I |
Onyx0J1b U3 KJIETOK
Ceprosu — Jleliiura

Sertoli-Leydig cell tumor

Puc. 10. CTpyKTypa OIyX0JieH U3 CTPOMBI IIOJIOBOTO TsKa
Fig. 10. Distribution of sex cord-stromal tumors according to their subtypes

TI'epmunozceHHble onyxoau. Ha puc. 9 npejcras-
nena crpykrypa Ofl storo tmma. Kak BumHO U3
PHCYHKA, Jalle Bcero BCTpevasach 3pesas TeparoMa
(85.71 %), He3pesas TepaToMa U AUCTEPMUHOMA —
1o 7.14 % (p < 0.05).

Onyxoau u3 cmpombl noaogo2o msica. Ha
pHcC. 10 TIpeJicTaBjJeHa CTPYKTypa OIyXOJed 3TOro
tuna. Kak BUZHO U3 PUCYHKA, CAMBIMU PACIIPOCTPA-
HEeHHBIMU ObLTH GUOPOTEKOMA — OOJIBIIIE IOJIOBUHBI
BCeX CJIy4yaeB U TPaHYJI€30KJIETOYHASA OIyXOJhb
B3pocsoro tumna (33.33 %) (p < 0.05) (puc. 11, 12).

Puc. 11. ®ubporexoma: MakpoIepenapaT Ha pa3pese,
TKaHU 6eJI0BaThIe, KUCTO3HO U3MEHEHHbBIE
Fig. 11. Full section slice, whitish and cystic aspect:
fibrothecoma

aged 16 to 30 years; 7.79% of epithelial tumors in the
same age group, and 5.19% of sex-cord stromal
tumors in the age group 46 to 60 years (p < 0.05).

Microscopic findings
Fig. 13—24 show the microscopic appearance of
some of the ovarian tumors noted in this study.

DISCUSSION

In the present work, a significant difference was
noted between the numbers of cases diagnosed over

Puc. 12. I'panyne3okaeTouyHas OMyX0yb B3POCJIOTO THUTIA
Fig. 12. Adult granulosa cell tumor
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Ta6ouna 3. Pactipezenenue Of 1o TUIY — 3JI0KaYeCTBEHHAS WX 100pOKavueCTBEHHAsI B BO3PACTHBIX rpynmnax, n (%)
Table 3. Distribution of the type of tumors according to the age groups, n (%)

HToro no Bo3pactHomy

IEPHOAY
Subtotal for age range

Bospacr, jger
Age range, years

<15 o (0/00)
16—30 29 (37.66)
31—45 22 (28.56)
46—60 18 (23.38)
61-75 6 (7.79)
>75 2 (2.60)
Bcero / Total 77

JloGpokauecTBeHHAA 3/I0KaYecTBEeHHAA
OILyX0JIb OILyX0JIb

Benign tumor Malignant tumor
0 (0.00) 0 (0.00)

22 (28.57) 7(9.09)

18 (23.38) 4 (5.19)

10 (12.99) 8(10.39)

5(6.49) 1(1.30)

1(1.30) 1(1.30)

56 21

Ceoiicmea onyxoau u eo3pacm nayu-
eHMmoK

B Tabu1. 3 mpeicTaBIeHbI JaHHBIE IO PacIpezese-
HUIO OIyXOJIEH MO THUIaM (3JI0KAYeCTBEHHAS WJIN
JoOpokauecTBeHHAsI) B BO3PACTHBIX Ipymmnax. Hartire
WCCJIeIOBaHME TOKa3aso, uTo 4darie Bcero Of mgua-
THOCTHPYIOTCS B TPYIIIE IAIUEHTOK 16—30 JIeT:
28.57 % M0OpOKauecTBEHHBIX OMyXoJeld u 9.09 %
3JIOKQUEeCTBEHHBIX. EMHCTBEHHBIA B HCCJIEyEMOU
KOTOpPTe CJIydall MeTacTasupoBaHUs (MeTacTasupy-
foIast aJIeHOKaPI[MHOMA) BBISIBJIEH Y TOKUJIOHN JKEeH-
uHEL 84 JeT (p < 0.05).

T'ucmoaozuueckuit mun onyxoaeit u
eo3pacm

B Tabi1. 4 mpencTaBiieHO paciipezieieHue TUCTO-
JIOTUYECKUX TUIIOB OIYXOJIEH B BO3PACTHBIX TPYII-
Iax = B 3aBUCUMOCTHU OT Bo3pacta. Harmre uccieno-
BaHUE [M0KA3aJI0, YTO HAUOOJIbIIIee KOJIUUECTBO DU~
TeJIMAJIbHBIX (25.97 %) ¥ TepMHUHOTEHHBIX (7.79 %)
OIIyXO0JIeH BBISIBJIEHO B TPYIIIE TAIIMEHTOK 16—30 JIeT;
OoJibIlIas YaCTh OITyXOJIEM W3 CTPOMBI ITOJIOBOTO
Tsoka (5.19 %) — B TpyIIe >KEeHIMUH 46—60 Jier

(p < 0.05).

the past 3 years. The highest frequency was recorded
in 2018. It is important to note that the frequencies
encountered in our country are close to those found
in the Maghreb countries but they are only half of the
frequencies observed in Europe and the USA [7].
This can be explained by the divergence of cultures,
lifestyles and other epidemiological factors (notably
the climate).

According our data, patients with OC had a mean
age of 39.99 years with ranges of 16 and 88 years.
This average is close to that reported by Zilfi [7] in
Morocco (39.2 years). In Mali, an age of 34 was
reported by Traoré [14], lower than that recorded in
Cameroon (42 years old) [15]. The proportion of this
disease is related to high sexual activity, which
results in excessive hormonal ovarian stimulation.
Studies have reported that women most affected are
those in the post-pubertal and premenopausal peri-
ods. However, the proportion of malignant tumors
increases with age: 45.80% of OT are malignant after
menopause, less than 10% before age 40 [3]. In fact,
age advancement is an aggravating factor in the
occurrence of cancer since over time genomic
changes increase and accumulate [16].

Ta6auna 4. PacupeziesieHre THCTOJIOTHUECKUX THIIOB OIYX0JIel IO BO3PACTHBIM TpyIam, n (%)
Table 4. Distribution of histological types according to age group, n (%)

HToro mo Bo3pacr-

OmnyxoJ1b U3 CTPOMBI

Boapacr, 1er HOMY IIEDHO dnurenuaibHble [epMUHOreHHBIE II0JIOBOTO THAXKA

Age range, years MY IEpHOLY Epithelial Germ-cell Sex cord-stromal
Subtotal for age range tumor

<15 0 (0,00) 0 (0.00) 0 (0.00) 0 (0.00)

16-30 29 (37.66) 20 (25.97) 6 (7.79) 3(3.90)

31-45 23 (29.87) 17 (22.08) 4 (5.195) 2 (2.60)

46-60 17 (22.08) 9 (11.69) 4 (5.195) 4 (5.195)

61-75 6 (7.79) 6 (7.79) 0 (0.00) 0 (0.00)

>75 2 (2.60) 2 (2.6) 0 (0.00) 0 (0.00)

Bcero / Total 77 54 14 9
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JlaHHbI€ MUKPOCKOIIUYECKOTO

HCCIE0BAHUS

Ha pwuc. 13-24 mnpencraBieHbl HEKOTOpPbHIE
pe3ysbTaThl MUKPOCKOIIUYECKOTO HCCJIeIOBAHUS
ob6pastmos Of.

Our results show that the right ovary is more
affected than the left ovary. This result is similar to
that reported by several authors [15, 17, 18]. Adnex-
ectomy represented 71% of the cases in our study. In
Morocco, Zilfi found that the samples were lumpec-

Puc. 13. 3pesias rpaHy/1e30KIeTOYHAS COTH/IHAS
OITyXOJIb, TPEJICTaBJIEHA IUIOTHAA TKAHD 1 MUKPOMOIIIH-
KyJ1bl (CTpesIKaMu IOKa3aHsb! Tesbla Koyt — DxcHepa).
Veenuuenue (yB.) x10
Fig. 13. Adult-type granulosa cell tumor; solid and
microfollicular appearance (arrows point at Call-Exner
bodies). Magnification (magn.) x10

Puc. 15. OmnyxoJb )KeJITOYHOT0 MeIIKa
(crpenkamu mokasansl Tesblia [lustepa — J{oBasns).
VB. x10
Fig. 15. Vitelline tumor
(arrows point at Schiller-Duval bodies). Magn. x10

Puc. 14. He3pesnas TepaToma: HepoOyacTHAS CTPYKTypa
Y HEBPJIbHBIE TPYOOUKH . YB. X10
Fig. 14. Immature teratoma: neuroblastic rosette
and neural tubules. Magn. x10

Puc. 16. Crenku GuOPO3HO-KUCTO3HOTO 00pa30BaHUsA
BBICTJIaHA KyOuueckuMm snuteaueM (A) (YB. X10) UMEIOTCA
pecuuuku (crpesnka) (B) (yB. x40)

Fig. 16. A Fibrous cystic wall lined with cubic cells (A)
(magn. x10) and presence of eyelashes (arrow) (B)
(magn. x40)
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Puc. 17. Y4acTOK apeHXUMBI SSIHYHHUKA C IPOCTHIMHU
COCOYKAMH - CepO3Has IucrageHodubépoma . YB. x10
Fig. 177. Ovarian parenchyma site of serous
cystadenofibroma with simple papillae. Magn. x10

Puc. 19. OBapuasbHas MapeHxuMa OTTpaHHYeHa MyIH-
CEKPETUPYIOLIUM SIUTEINEM KHUIeYHOro Tria. OKpacka
reMaTOKCHJIHHOM M 303UHOM. YB. X40
Fig. 19. Ovarian parenchyma bordered
by a muco-secreting intestinal-type epithelium.
Hematoxylin and eosin staining. Magn. x40

OBCYXKJIEHME

B macrosmedt paborte oTMeueHa CyIlecTBEHHAA
pasHuIa B KojauwdecTse ciydaeB Pf, nuarHoctupo-
BAHHBIX B KAK/IOM U3 TeX 3 JIET, UTO IIPOI0JIKATIOCH
uccienoBanne. Hawubosplllee KOJIMYECTBO IIPU-
I0Cch Ha 2018 . He06X0/1MMO OTMETHUTB, UTO BHISB-
JIeHHas HaMHU 3260J1€Ba€MOCTh OKa3aJ1ach XapaKTep-
HOU /I pyrux crpaH Marpuba, HO cocTaBisiia

Puc. 18. DHjj01iepBUKaIbHAA MYIIUHO3HAA IIUCTa/IeHOMA.
VB. x40
Fig. 18. Endocervical mucinous cystadenoma.
Magn. x40

Puc. 20. MyIuHCEeKPETHUPYIOIIMH SITUTETNNA KHIIIEYHOTO
THIAa. MyIIuH OKpallleH aJbIIiaHOBBIM CHHUM. YB. X10
Fig. 20. Intestinal mucosecreting epithelium.
Mucin staining in Alcian blue. Magn. x10

tomies in 57.7% of cases [7]. In fact, the most effec-
tive solution to reduce the risk of OC in patients at
very high risk is prophylactic adnexectomy. It is pro-
posed from the age of 40 in women mutated for the
BRCA1 gene and 50 years in women mutated for the
BRCA2 gene [3].

The frequency of benign tumors exceeds those of
Zilfi in Morocco and Traoré in Mali who found
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Puc. 21. [JucrafgeHokapiHoMa: A — nanuuigpHas Puc. 22. MynnHO3HaA OUCTaIEHOKapIUHOMA. YB. X10
cepo3Has. Okpacka reMaTOKCUJIUHOM; B — cepo3Has Fig. 22. Mucinous cystadenocarcinoma. Magn. x10
nanwuiApHad. IMMyHOTHCTOXUMUYECKOe Uccile/JOBaHue
(UTX Tect): MOIOKUTETbHAS PEaKIusa Ha aHTH-WT1
B A7[pax . YB. x10
Fig. 21. Cystadenocarcinoma: A — papillary serous.
Hematoxylin and eosin staining; B — serous papillary.
Immunohistochemistry: nuclear positivity to anti-WT1
antibodies. Magn. x10

Puc. 23. Da710MeTpHON/IHAA aJleHOKapITHOMA Puc. 24. CBemyiokeTOUYHAA KapIIUHOMA. YB. X20
2 CTemeHu YB. X10 Fig. 24. Clear cell carcinoma. Magn. x20
Fig. 23. Grade 2 endometrioid-type adenocarcinoma. Magn. x10
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JINIIB TIOJIOBUHY OT 3aboseBaemoctu P B EBpomne u
CIIA [7]. 9to obbsiCHsETCS, HA HAIII B3TJIA, PA3JIv-
YHUSMU B KyJIbTYPHOM acIiekTe, 00pase 3KU3HH U JIPY-
TUX STUEMHUOJIOTHYECKUX (dakTopax (0cOOEHHO B
KJIIMAaTe).

CorslacHO pesysbTaTaM Halllero HCCIeI0BaHUS,
cpeaHuE Bo3pact 60ybHBIX PA cocraBmi 39.99 roga
(nnamasoH: 16—88 j1eT). ATOT MOKAa3aTesb OJIU30K K
cpenueMy Bospacty 60abHbIX PA B Mapokko — 39.2
roga [7]. B Manu oH cocraBui 34 roza [14], 21O
HIKe, yeM B KamepyHne — 42 roxa [15]. Ilomo6Has
3a060/1eBaEMOCTh CBSI3aHA C BBICOKOU CEKCyaTbHOM
aKTUBHOCTBIO, XapaKTEPHOU /I JIaHHOK BO3pacT-
HOU TPYIIIBI U CHOCOOCTBYIOIIEN UYpe3MEPHOU Top-
MOHAJIBHOU CTUMYJIAIIUN AUUYHUKOB.

[IpoBe/ieHHBIE HCCIEAOBAHUSA MTOKA3BIBAIOT, UTO
HauOoJiee ToABeP KeHbI P sKeHIUHEI B MOCTITyOep-
TaTHOM TIEPUO/Iie U TpeMeHonayse. Mexxay TeM 01
3JI0KAYECTBEHHBIX OITyXOJIEH YBEJIUUMBAETCS C BO3-
pactom: 45.80 % ciyuaeB Ofl 3aperucTpupoBaHoO y
JKEHIIWH C HACTYTHUBIIIEW MEHOTIay304, MeHee 10 % —
B BO3pACTe, He MPEeBINIAIIeM 40.3 roaa [3]. Takum
00pasoMm, Bo3pacT sBJjseTcs (PakKTOpOM pHICKA pas-
Butus OfI, MOCKOJIBKY C BO3PAaCTOM UYHCIIO COOEB B
reHOMe yBEJIMUNBAETCsI, 1 OHM HaKaIIUBaoTCA [16].

Hamre wcceoBaHuEe IOKA3a/I0, YTO IIPaBBIA
SUYHUK dYallle, YeM JIEBBIM, OKa3bIBAETCS TIOJIBEP-
JKEeH OITyX0JIEBOMY ITPOIIECCY, UTO COTJIACYETCs C TaH-
HBIMU JIPYTUX aBTOPOB [15, 17, 18]. B Hamem uccie-
JIOBAHUHU JI0JIST QJfHEKCOKTOMHU B OOIIEH CTPYKType
MPOBEJIEHHBIX OMEPAaTUBHBIX BMEIIATEIBCTB COCTa-
Buia 71 % [7]. B Mapokko oO6pasIbl TKaHH! JJI5 IIPO-
BEJIEHUsI HCCIEZOBAaHUA B 57.7 % ciay4daeB ObLIH
MOJIyY€eHbI B XO/I€ CEKTOPATbHON PE3EKITUU MOJIOU-
HOU kesie3bl [7]. Ciiesyer mpu3HaTh, YTO IIPEBEH-
TUBHASI aHEKCOKTOMHUsI sBJsieTcs 3(P(PEKTUBHBIM
crroco0oM cHUKeHUs pucka pazsutusa O y marueH-
TOB C BBICOKHM PHUCKOM. K Ipyrime BRICOKOTO pHCKa
pasButusa Of OTHOCAT KEHIIMH B BO3PacTe 40 JIET C
myTtanusmu B reHe BRCA1 u B Bo3pacre 50 JIET ¢
MmyTanusaMu B rene BRCA2 [3].

onst moOpOKaYeCTBEHHBIX OITyX0JIeH BhIIIIE aHa-
JIOTUYHOTO [TOKa3aTesisi, 3aperucrpupopanHoro Zilf
B Mapoxkko [7] u Traoré B Manu [14] — 72 u 71.10 %
COOTBETCTBEHHO. I[lOATBEpPKAAIOT 3TO U JAHHBIE
[18]: O — mocTtaToyHO pacrpocTpaHeHHasl MaToJIO-
TUs W Yalle BCero 0OpOKaYeCTBEHHOTO TEeUeHUs,
JIUIIb TPETh WJIK YETBEPTH BCEX CIYUAEB — 3JI0Kave-
CTBEHHBIE OIyx0JiH [18].

B namem wucciemoBanuu Oosibinyo 4dacts OS]
COCTaBHJIM SIUTEIHUATbHBIE OIYXOJIHM, IPECTaB-
JIEHHBbIE B OCHOBHOM CEPO3HBIMU ITUCTAIEHOMaMH B
rpyIrme Jo0OpOKaYeCTBEHHBIX OIyX0JIeH U IUCTa/ie-
HOKapIUHOMaMU B TpYIIle B3J0Ka4eCTBEHHBIX

respective frequencies of 72% and 71.10% [7, 14].
Indeed, OT are relatively common and most often
benign. Only a third or a quarter are malignant [18].

In this present work, epithelial tumors were more
frequent, and represented predominantly by serous
cystadenoma in the group of benign epithelial
tumors, and cystadenocarcinoma in that of malig-
nant epithelial tumors. These results are consistent
with the literature data [14, 15, 17]. Generally, epithe-
lial tumors are characterized by a proliferation of
cells whose morphology resembles that of the tubal
epithelium. They represent 40 to 50% of OT. They
can be benign (70%), malignant (20%) or borderline
(10%) [18].

Sex-cord stromal tumors (granulosa cell tumor,
Sertoli-Leydig cell tumor) accounted for 5.19% and
were observed in older subjects (46—60 years). This
result is consistent with that reported by Haroon et
al. [19] (7%). These latter authors have reported that
approximately 6% of OT derive from the stroma and/
or the sex cords. These tumors are generally secret-
ing since most can synthesize hormones.

We found 7.79% of germ cell tumors (dysgermi-
noma, mature teratoma and immature teratoma) in
younger subjects (16—30 years old). This result is
superior to that reported by Bast et al. (4% of cases)
[20]. According to the literature, these tumors repre-
sent the second group of OT after epithelial tumors,
i.e. 20% of all ovarian tumors. The benign forms,
represented almost entirely by the benign mature
cystic teratoma of the dermoid cyst type which is the
most frequent germ cell tumor (10 to 20%). One=1to
3% of dermoid cysts are affected by the malignant
transformation of one or more of their components.
In children and adolescents, more than 60% of OT
are germ cells. In a third of cases, they are malignant,
representing two-thirds of ovarian cancers before
age 21 [17].

The divergence of results reported in different
studies can be explained by geographic variations
and reduced size of our sample.

In our study, the pathological examination
remains the fundamental examination to confirm
the benignity or malignancy of tumor, to dictate the
subsequent therapeutic attitude, and to assess the
prognosis.

CONCLUSION

Ovarian tumors constitute a public health prob-
lem in Algeria. These tumors mainly develop in the
epithelial lining, with serous cystadenoma as the
most common histological subtype. They can occur
at any age and are characterized by an anatomo-
pathological polymorphism making difficult to dis-
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HOBOOOPA30BaHUM, UTO COIJIACYETCS C JIMTEPATYP-
HBIMHU JIaHHBIMU [14, 15, 17]. B 60osbIInHCTBE CITy-
YaeB SIHUTETUAJIBHBIE OIYXOJIH XapaKTepHU3YIOTCS
nponudepanuell KIeToK, MOP(OJIOTUIECKH CXOZ-
HBIX C BIHUTEIUEM MATOYHBIX TPYO. DIUTETUAITH-
HbIE€ OIIYXOJIM COCTAaBJIAIOT OT 40—50 % Bcex OA.
Bospmias yacte u3 HUX — I0OpOKaYECTBEHHBIE OITY-
xoau (70 %), 20 % — 3710KaUeCTBEHHBIE U 10 % —
norpaHuuHsle [18].

Omyx0JIvl 13 CTPOMBI IIOJIOBOTO TsI2Ka (TpaHyJie30-
KJIETOYHBIE OIYXOJIH, OIyX0JIU U3 KJIeTOK CepToJin —
Jleliura) vaiie BCEro pa3BUBAJIUCh B TPYIIIE JKeH-
IUH 46—60 JIeT — 5.19 % cJIy9aeB, YTO COTJIACYETCSA C
nanasiMu Haroon et al. — 7 % [19]. 9Tu aBTOpPHI C006-
[WIH, YTO MPUOIU3UTENbHO 6 % Of pazBuBamTCs
W3 CTPOMBI U / WA COOCTBEHHO ITOJIOBOT'O TSI?Ka. DTH
OIYyXO0JIX B OOJIBIIIMHCTBE CBOEM CEKPETHUPYIOIIHE,
TaK KaK KJIETOUHBIA POCT B HUX OOYCJIOBJIEH CUHTE-
30M FOPMOHOB.

Mpb1 0OHApYKUJIH, YTO y 0OJiee MOJIOABIX JKEH-
muH (16—30 Jyer) B 7.79% BCTPEYAIOTCSA TEPMUHO-
TeHHbIE OIyXO0JIH (AMCTEPMUHOMBI, 3peJIble U He3pe-
JIble TapaTOMbI). OTOT IIOKA3aTeJb IPEBOCXOIUT
npuBeZEHHBIHN Bast et al. — 4% [20]. CorstacHo jtuTe-
paTypHBIM [IaHHBIM, JAHHBIE OIYXOJIH COCTABJISIOT
BTOPYIO II0 pacupoctpaneHHoctH rpymy Of (moce
SIUTEJIMAIBHBIX) — 20 % oT obmero uuciaa Of.
JobpokauectBeHHBIE (HOPMBI TrepMUHOreHHBIX Of]
MIpEeJICTAaBJIEHB B OCHOBHOM 3PEJIBIMU KUCTO3HBIMH
TepaToMaMu (IepMOUHBIMU KHUCTaMHU), KOTOpbIE
SABJISIOTCSL Haunboyiee pacIpOCTPAHEHHBIM BUIOM
repmuHOreHHBIX Of (10—20 %). B 1 — 3 % nepmouy-
HBIX KUCT OAWH Win 60jiee KOMIIOHEHTOB OITYyXOJIH
IIpeTepIEeBAET 3JI0KAYECTBEHHYIO TpaHC(HOpMAIIHIO.
B neTckoM u mOApPOCTKOBOM Bo3pacte Oosiee 60 %
Bcex Off sBSAIOTCA TepMUHOTEHHBIMH. B 1/3 ciy-
YaeB OHH SBJIAIOTCA 3JI0KAYECTBEHHBIMU, YUTO
cocrapyiser 2/3 Bcex ciayuaeB P B Bo3pacrHOU
rpymme 7o 21 roja [17].

Hekoropsle pacxoaeHusl ¢ JaHHBIMH JIPYTUX
HCcIIesoBaTeIed MOTyT OBITh O0BACHEHBI Teorpadu-
yeckuMu (HaKTOpaMu H  HeOGOJBIIUM 06bEMOM
BBIOOPKH B HAIIIEM CJIyYae.

B mamel pabore matoMop@osIoruuecKoe ucceyue-
JTOBaHUE SIBJISJIOCH OCHOBHBIM IIPU TIOATBEPIKACHUU
3JIOKAYECTBEHHOCTH WU JA00POKAYEeCTBEHHOCTH
OIYXOJIX ¥ OOYCJIOBJIMBJIO JIAJIbHEUIIIYIO TepareB-
TUYECKYI0O TAaKTHKY, a TaK)Ke OIPeJEesisio IPOrHO3
3a00J1eBaHUA.

3AK/IOYEHUE

Omyxoau SAWYHUKOB HABJISAIOTCH CEPbe3HOU
mpobJsieMoii 3ipaBooxpaHeHus B Aykupe. Takue
OIlyXOJIM dYallle BCEro pa3BUBAIOTCA B 3MUTEJIU-

tinguish between benign, malignant or borderline
tumor. The diagnostic strategy for ovarian tumors is
based on clinical and paraclinical examination,
which guides the diagnosis, but confirmation is
obtained by histology. Knowing the histological type
enables a better therapeutic strategy and an assess-
ment of the prognosis. The setting up of cancer con-
trol programs will allow early diagnosis. At the end of
our work, the general recommendation to present is
to spread this study over several hospital structures
nationwide with the inclusion of other epidemiologi-
cal, diagnostic and therapeutic parameters for a bet-
ter understanding and determining the criteria of
this disease.
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aJILHOM CJIO€, a UX HanboJjiee pacpoCTpaHEeHHBIH
TUCTOJIOTUYECKUH TOATUI — CepPO3Has I[UCTO-
JleHoMa.

OS Bcrpeuarores B IT060M BO3pacTe U OTJIMYA-
I0TCA TOJIMMOPHU3MOM, UTO 3aTPyAHAET UX AUD-
dbepennupoBanue (3JI0KaUeCTBEHHbIE, JTOOpOKa-
YeCcTBEHHBbIE, IMOTPAaHUYHBIE). JlnarHocTmyeckas
CTpaTerus OCHOBBIBAeTCS HAa JAHHBIX KIMHUYE-
CKUX M apaKJIUHUYECKUX UCCIeJOBAHUHN, OTHAKO
MOATBEPAUTh J[HATHO3 IO3BOJISET THCTOJIOTHYE-
ckoe uccienoBaHue. IIpeJicTaBieHre O THCTOJIO-
TUYECKOM THUIIE OIIYXOJIU MI03BOJISAET BRIOpATh HAK-
6oJiee 5 DEKTUBHYIO TAKTUKY JI€YEHUS U 110 BO3-
MOKHOCTH TOUHO ¢(pOpMyIUPOBATH IPOTHO3 3260-
seBaHus. Pa3zpaboTka U BHepeHUE MPOrpaMM I10
O6oprbe ¢ pakoM cO37acT YCJIOBUSA JJis pPaHHEH
JMMaTHOCTUKU 3TOH martosoruu. Hazmeemcs, 4To
Hallle HCCIeZl0BaHUe, KaK U Jpyrue HCCieoBa-
HUsI, IPOBOJIMMBIE 110 JJAHHOU TeMe, OyZieT croco0-
CTBOBATH JIyUIIEMY IOHUMAHUIO IPUPO/IBI U OIIpe-
JIeJIEHUIO IUaTHOCTUYECKUX KPUTEPUEB OMyX0Jiel
SIMIYHUKOB.
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Cocrosanue nepudepuueckKko reMOIUPKYIAINN U BO3MOKHOCTH
HeMeIUKaMEHTO3HOU KOPPEKIIUU MUKPOIUPKYJIATOPHBIX
N3MEHEHUH y MAallUeHTOB ¢ MpodeCCHOHAIBHBIMU apTPO3aMU

C.A. Kapmanosckast, JI.A. [Ilnaruna, B.A. JIpo6simies, O.C. Korosa, .C. IlInmarun, JI.A. IlanauesBa,
I'.B. Ky3HeroBa

@I'BOY BO «Hogocubupckuii 20cydapcmeertblil meduyuHcekull yHusepcumem» Muwnzdpasa Poccuu, Hogocubupck, Poccus

AHHOTAIIUA

BBeeHue. HI3KONHTEHCUBHAS 9JIEKTPOUMITYJIbCHAS CTUMYJIALNS TOPA’KEHHBIX CYCTAaBOB aKTUBHUPYET MUKDPOIUD-
KyJISUIO U TPODUKY TKaHEH, BBIXOJT B COCY/IUCTOE PYCJIO OMUOM/IHBIX HEHPOIIENTH/IOB, UTO ONPEZEIIsET UCIOIb30BAHIE
YPECKOXKHOU 2JIEKTPOHENPOCTUMYJISIIUY B KauecTBe d(pGbEKTUBHOTO M MAJIO3aTPATHOTO MeTo/1a peabriuranuu mpodec-
CHOHAJIBHBIX TOHAPTPO30B.

Ilenp. V3y4uTh COCTOSIHWE apTepUU HIDKHUX KOHEYHOCTEH Y HAIMEHTOB ¢ NMPOQECCHOHAIBHBIMU TOHAPTPO3aMHU
(IIT'A) u 060cHOBATH NTPUMEHEHNE AMHAMUYECKOU d1eKTpoHerpocTuMyasanun (JIDHC) 11 KOppeKLUH MUKPOLIUPKYJIs-
TOPHBIX HAPYIICHUN.

MaTepuanbs u MeTobl. Obcmenoano 55 my:kuuH ¢ [ITA (cpegHuii Bo3pact 49.3 + 3.6 rojia, CpeTHUH CTaK
paboTs 22.3 + 3.6 T0/1a) — OCHOBHASA Tpynna. ['pymiry KOHTPOJISA COCTABUIIN 20 MIPAKTHYECKU 3/J0POBBIX MY»KUHH, paboTta-
IOIIUX B JIOITYCTHUMBIX YCIOBUAX TPyZa. IIpoBe/ieHb! yIbTPa3BYKOBOE JIONIIEPOrpaduIecKoe UCCIIeT0BAaHUE COCY/I0B HIDK-
HUX KOHEYHOCTEH U JiazepHas JONIuIepoBcKas duioymerpus. [Iyis OLleHKH HeMeIUKaMEeHTO3HOU KOPPEeKIIUH MUKDPOIUP-
KYJIATOPHBIX U3MEHEHU! MMalleHThl OCHOBHOU IPYIITb OBUTH PAH/IOMU3UPOBAHBI B J{Be TPYIIBL: 1-1 (35 4Yesl.) mojryJania
CTaHAPTHBIN KOMILUIEKC JieueHust B kombuHauu ¢ JIOHC B TeueHue 14 gHel. [TariueHThI 2-1 Ipymnbl (20 YeJl.) MoIydaTn
TOJIBKO CTAaHAAPTHYIO TEPAIIHIO.

PesyabpTartsl . Ilpu gommwieporpadguu B 3a/1He6ePIIOBBIX apTEPUAX y MAUeHTOB ¢ IIT'A 6bLIO BBIABJIEHO MTOBBIIIE-
HUe€, OTHOCUTEJIbHO KOHTPOJIBHBIX II0KA3aTeIeH, CHCTOJIO-AUACTOIMYECKOTO HHEKca Ha 11.48 %, MH/IeKca PE3UCTEHTHO-
¢ty — Ha 6.9 %, nHAEeKca Imyabcanuu — Ha 8.8 %, a Takike yBeJIMUeHNe 0Ka3aTesIsl TOJINHBI KOMIUIEKCA MHTIMAa-Meia B
1.46 paza. Y nanueHToB c IIT'A BBIAIBJIEHO CHIXKEHUE II0KA3aTessI MUKPOIUPKYJIAIUN, OTHOCUTEIBHO II0Ka3aTesIel KOH-
TPOJILHOH IPYIIIEI, B 1.3 pa3a, aMILIUTY/Abl BA30MOTOPHBIX (AV) U ITyJIbCOBBIX (A1) KoebaHUl — B 1.6 U 2.4 pas3a COOTBET-
CTBEeHHO. IIpy ITPOBEJIEHUH IBIXaTEBHON U OKKJIIO3MOHHOH Npo6 y marueHToB ¢ [IT'A BBISABIEHO, B CDABHEHUU C AHAJIO-
THYHBIMY II0KA3aTeJIIMU KOHTPOJIBHOH IPYIIITBI, YBEJIMUEHYE II0Ka3aTesls pe3epBa KalmIIApHOro KpoBoToka (PKK) B 1.2
U 1.3 pa3a COOTBETCTBEHHO, IIOKA3aTesI «OHOJIOTUTIECKOTO HYJISA» — B 1.4 pa3a U YMeHbIIeHUEe BDEMEHH I10JIyBOCCTAHOB-
JIEHUsI KDOBOTOKA B 1.2 pasa. Y MalnKeHTOB oce JiedeHus ¢ npuMeHeHueM JIDHC nokasatenb MUKPOIUPKYJIAIIH yBe-
JIMYHJICS B 1.2 pa3a OT UCXOAHBIX 3HAUEHUH, TOKa3aTeJIH AMIUIUTY/bI MeJIJIEHHBIX AV 1 Al K0JIeOaHUH BBIPOCIIN B 1.2 U 1.9
pasa coorBercTBeHHO, PKK B fipIXaTeIbHOM TPOOE CHU3WIICSA B 1.3 Pasa, a B OKKJIIO3MOHHOU YBEJIMUMIICSA B 1.16 pasa, 4ero
He 0TMeYaJIOCh B IPYIIIE CTAH/IAPTHOM TepaIliH.

3akawueHUe. Y nanueHToB ¢ [ITA BHIABISAETCS 3HAUUMOE PEMO/IEJIMPOBAHHUE TTOAKOJIEHHBIX U 3aHE0EePIIOBHIX
apTepuii, HapyIIeHHe IPOIECCOB MUKPOIIUPKYJIAINH IIPH OJHOBPEMEHHOM CHIKEHHUH PEAKTHBHOCTH COCYUCTOH CTEHKH
U 3aCTOHHBIX fIBJIEHUAX B BEHO3HBIX MHUKpOcocyiaX. OnTHMHU3anus KOMILJIEKCHOTO JIEYeHHsI TOHAPTPO30B HU3KOUHTEH-
CHUBHOH 3JIEKTPOUMITYJILCHON CTUMYJIAIIFIEH OKa3bIBA€T IOJIOKUTEIbHOE BJIMSHHE HA COCTOSHHE MHUKPOLUPKYJIAIH,
CIOCOOCTBYS YBEJIMUEHUIO Tepy3uu TKAaHEe U YMEHbBIIEHUIO 3ACTONHBIX ABJIEHUH B BEHYJIAX.

Kaouesste croea: npodeccroHanbHbIH TOHAPTPO3, IMHEHHAA CKOPOCTh KPOBOTOKA, PEMOJIEJTNPOBAHUE COCY/IOB, INHA-
MUYECKas 3JIEKTPOHEHPOCTUMYJIALNSA, I0KA3aTeIb MUKPOIIUPKYJISIINY, ITyJIbCOBbIE KOJIeOAHMs, aMIUIUTY/Ia BA30MOTOD-
HBIX KOJIEOaHUH, pe3epB KAIWUIIPHOTO KPOBOTOKA, 3aiHEOEPIIOBbIE APTEPUU.

Oo6pasen mutupoBaHua: Kapmanosckas C.A., [lmaruna JI.A., Jlpo6siiieB B.A., Korosa O.C., Illmaruu U.C.,
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Peripheral blood circulation and the possibility
of non-drug correction of microcirculatory changes in patients
with occupational osteoarthritis

S.A. Karmanovskaya, L.A. Shpagina, V.A. Drobyshev, O.S. Kotova, I.S. Shpagin, L.A. Panacheva,
G.V. Kuznetsova

Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT

Introduction. Low-intensity pulsed electric stimulation of the affected joints activates microcirculation and tro-
phism, release of opioid neuropeptides into the vascular bed, which determines the use of transcutaneous electric nerve
stimulation as an effective and low-cost method for the rehabilitation of occupational knee osteoarthritis.

Aim . To study the state of the arteries of the lower extremities in patients with occupational knee osteoarthritis (OKO)
and substantiate the use of dynamic electric nerve stimulation (DENS) for the correction of microcirculatory disorders.
Materials and methods. Thestudy included 55 men with occupational OKO (mean age 49.3 + 3.6 years,
mean work experience 22.3 + 3.6 years) — the main group. The control group consisted of 20 apparently healthy men work-
ing in allowable job conditions. Doppler ultrasound of vessels of the lower extremities and laser Doppler flowmetry were
performed. To assess the non-drug correction of microcirculatory changes, the patients of the main group were random-
ized into two groups: the 1st group (35 individuals) received a conventional treatment in combination with DENS for
14 days. Patients of the 2nd group (20 individuals) received only conventional therapy.

Results. Dopplerultrasound for the posterior tibial arteries in patients with OKO showed an increase in the systolic-
diastolic ratio by 11.48% from the baseline values, the resistivity index — by 6.9%, the pulsatility index — by 8.8%, and an
increase in intima-media thickness by 1.46 times as well. In patients with OKO, a decrease in the microcirculation indicator
by 1.3 times was revealed, relative to the indicators of the control group; the amplitude of vasomotor (Av) and pulsatile (Ap)
oscillations — by 1.6 and 2.4 times, respectively. When performing the breath-holding and occlusion tests in patients with
OKO and the control group, an increase in capillary blood flow reserve (CBFR) by 1.2 and 1.3 times, respectively, was
revealed; as well as the biological zero values — by 1.4 times and a decrease in the half time of blood flow recovery — by
1.2 times. In patients after treatment with DENS, the microcirculation indicator increased by 1.2 times compared to the
baseline values, the amplitudes of slow Av and Ap oscillations increased by 1.2 and 1.9 times, respectively, BFR in the
breath-holding test decreased by 1.3 times, and in the occlusion test increased by 1.16 times, which was not observed in the
2nd group.

Conclusion. Inpatients with OKO, the significant remodeling of the popliteal and posterior tibial arteries, impaired
microcirculation processes with a simultaneous decrease in the vascular reactivity and congestion in venous microvessels
are revealed. Optimization of the comprehensive treatment of knee osteoarthritis by low-intensity pulsed electric stimula-
tion has a positive effect on microcirculation, contributing to an increase in tissue perfusion and a decrease in venular
congestion.

Keywords: occupational knee osteoarthritis, blood flow velocity, vascular remodeling, dynamic electric nerve stimula-
tion, indicator of microcirculation, pulsatile oscillations, amplitude of vasomotor oscillations, capillary blood flow reserve,
posterior tibial arteries.
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BBEJAEHHNE

[IpodeccrnonanbHO 00yC/IOBJIEHHBIE 3a00JIeBa-
HUSA KOCTHO-CYCTaBHOH CHCTEMBI, CBSI3aHHBIE C BO3-
JleiicTBUeM KoMmIUlekca dusnuyeckux (HakTopoB u
(PYHKIIMOHATBPHOTO NEPEeHANPSIKEHNA, OTINIAIOTC
cBOoeoOpasneM IaTOJIOTMUECKOIO CHUMIITOMOKOM-
IJIEKCA, TIOJIMCUH/IPOMHOCTBIO U HAJIMYMEM HecIell-
npUUIeCKUX CHUMIITOMOB, YTO CO3/A€T OIpeeseH-
Hble AuarHocTudeckue TpyAHocTH [1—5]. Ilpu mpo-
(deccronanmbHOM ToHapTpO3e (I[1T'A) BBISBIIEHBI COUe-

INTRODUCTION

Occupationally conditioned diseases of osteoar-
ticular system associated with the impact of a com-
plex of physical factors and functional overstrain are
distinguished by the peculiarity of the pathological
set of symptoms, multisyndromal character, and
presence of non-specific symptoms, which creates
certain diagnostic difficulties [1—5]. In occupational
knee osteoarthritis (OKO), the combined changes in
bone and cartilage metabolism were revealed with a

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

43



Kapmanosckas C.A. u dp. / Journal of Siberian Medical Sciences T. 6, N° 3 (2022)

TaHHbIE U3MEHEHUsI KOCTHOTO U XPSAIIEBOTO MeTabo-
JusMa ¢ 1upeobsalaHueM JIerpafialliil  XPSIEeBOU
TKAHU IIPU HU3KOU MHTep(dEPEHITNN BOCIATIEHU, B
reHe3e KOTOPBIX BEAYIIYI0 POJIb UTPAIOT MUKPOIHP-
KYJIATOpHbIE HapyIeHWs, U3MeHEHUs HeHpOryMo-
PaIbHOU PeryJIALNH, JIUIIH/IHOTO ¥ KOCTHOTO MeTabo-
JIM3Ma CO CHIPKEHHEM SHEPTeTUYECKOTO 00eCIeueH A
OpraHOB U TKaHeH, XpOHUUECKOU TUITOKCHH [6—10].

MexayHaposiHoe OOIIEeCTBO IO U3YUEHUIO0 OCTEO-
apTpo3a OIyOJIMKOBAJIO Psifl KJIMHUYECKUX PEKOMEH-
JTAIUi 10 JieueHuto ocreoapTpo3a (OA) KOJIEHHBIX U
Ta300ePEeHHBIX CYyCTABOB, BKJIIOUAIONIUX B ce0s Kak
MeJTMKaMEHTO3HbIE, TAK 1 HEMETUKAaMEHTO3HBIE CITO-
coObI JIEYeHMsI C YKa3aHUEM 00s13aTeTbHBIX 1 YCJIOBHO-
00s13aTeIbHBIX METO/IOB [11—17].

IIpu comocraBysieHun 3BeHbeB maToreHesza OA
U MeXaHW3Ma JEeHCTBUS UPECKOKHOH BJIEKTPOHEH-
pOCTUMYJISIIMH, B TOM YHCJIE HOBOTO HAaIlpaBJie-
HUA — JUHAMUYECKOH 3JIEKTPOHEHPOCTUMYJISAIIUH
(JI9HC), 6bIN TIOIYYEHBI CBEAEHUS 00 ONMTUMU3a-
OUU (PYHKIIMOHUPOBAHUSA AHTUHOIUIIENITHBHBIX H
TpoUUIECKUX IPOIECCOB B MATOJIOTUYECKH H3Me-
HEHHBIX TKAHAX 3a CUET MECTHBIX, CETMEHTapHO-
pedJIIeKTOPHBIX ITPOIECCOB U OOIIMX peakiuil [18—
23]. JluHamMuUecKasi 3JIEKTPOCTUMYJIAIUA 00JacTu
MIOPaYKEHHOTO CyCTaBa MPUBOAUT K JIOKAIHHBIM
U3MEHEHUsM MHUKPOUHMPKYJIAINUA U TPODUKU TKa-
Hel 3a cYeT MeCTHBIX (MeXaHu3M aKCOH-pediekca)
U CETMEHTAapHO-PedIIEKTOPHBIX PEAKIIHH, UTO BBI3bI-
BaeT BBIXOJ] B COCY/IUCTOE PYCJIO M CUHTE3 SHZIOTEH-
HBIX OTAaTOB [24]. ITpoucxo/isIiee OHOBPEMEHHO €
MMACCUBHBIM COKDAIIlEHHEM MBIIII PaCIIMPEeHHe
nepuepUIECKUX COCYZI0OB IPUBOAUT K YCHUJIEHHIO
apTepHaIbHOTO IPUTOKA, BEHO3HOTO OTTOKA U JIUM-
doobparenus [25].

B snmrepartype HemocTaTOuHO paboT, IMOCBSAIIEH-
HBIX HUCCIeA0BaHUI0 3G (PEKTUBHOCTA KOMILIEKCHOHN
MEIUIMHCKON peabuInuTaluy, BKIIOYAIONEH upe-
CKOXKHYIO 3JIEKTPOHEHPOCTUMYJISIINIO, [T KOPPEK-
MY TEMOITUPKYJIATOPHBIX U3MEHEHUH Y MAIlUEHTOB
¢ npodeccroHaIbHBIMU apPTPO3aMHU OIOPHBIX CyC-
TaBOB.

IOEJIb NCCJIEAOBAHUA

N3yunTh cocTosHue nepugpepuIecKkoro KpoBO-
obpaleHys y MmarueHToB ¢ IpogeCcCHOHATBHBIMU
roHapTpo3amMu U obocHoBaTh npumeHenue JIOHC
JUIs1 KOPPEKLIUY MUKPOLIMPKYJISTOPHBIX HAPYLIEHU.

MATEPUAJIBI 1 METO/IbI

B ycoBUSIX CIENUATIM3UPOBAHHOTO OTEJIEHUS
npodeccrnonanbao natosoruu '6Y3 HCO «T'opog-
ckas kamHu4Yeckas 6ospHUIA N2 2» 1. HoBOoCHGMp-
cka (IaBHBIM Bpad — JI-p MeJA. Hayk, Ipodeccop

predominance of cartilage tissue degradation with
low inflammation interference, in the genesis of
which a leading role is played by microcirculatory
disorders, changes in neurohumoral regulation, lipid
and bone metabolism with a decrease in the energy
supply of organs and tissues, chronic hypoxia [6—10].

The Osteoarthritis Research Society International
(OARSI) has published a number of clinical guide-
lines for the treatment of osteoarthritis (OA) of the
knee and hip joint, including both drug and non-
drug treatment, and indicating mandatory and con-
ditionally mandatory methods [11—17].

When comparing the components of the OA
pathogenesis and the mechanism of transcutaneous
electric nerve stimulation, including a new direc-
tion — dynamic electric neurostimulation (DENS),
the data were obtained on optimization of antinoci-
ceptive and trophic processes in abnormally changed
tissues due to local, segmental reflex processes and
bodily reactions [18—23]. Dynamic electric stimula-
tion of the affected joint area leads to local changes in
microcirculation and tissue trophism due to local
(axon reflex mechanism) and segmental reflex reac-
tions, which causes the release into the vascular bed
and the synthesis of endogenous vasodilators [24].
Peripheral vasodilatation that occurs simultaneously
with passive muscle contraction leads to an increase
in arterial flow, venous outflow, and lymph circula-
tion [25].

There are not enough works in the literature
devoted to the study of the effectiveness of compre-
hensive medical rehabilitation, including transcuta-
neous electric nerve stimulation, for the correction of
changes of blood circulation in patients with occupa-
tional osteoarthritis of the weight bearing joints.

AIM OF THE RESEARCH

To study the state of peripheral blood circulation
in patients with occupational knee osteoarthritis and
justify the use of DENS for the correction of micro-
circulatory disorders.

MATERIALS AND METHODS

55 men (main group) with knee osteoarthritis
(occupational pathology), 46—53 years old (mean
age 49.3 + 3.6 years), mean work experience
22.3 + 3.6 years, from workers of the following spe-
cialties: aircraft machine fitter — 30 men (54.5%),
aircraft repairman — 25 men (45.5%) were examined
in the specialized Department of Occupational
Pathology of the City Clinical Hospital No. 2, Novosi-
birsk (Chief Physician — Dr. Sci. (Med.), Professor
L.A. Shpagina). The control group was represented
by 20 apparently healthy men with normal body
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JI.A. Illnaruxa) o6¢ce0BaHO 55 My>KYHH (OCHOBHAsA
TpyIIIa), ¢ TOHApTPOo30M (ITpodeccroHaIbHAS T1aTO-
Jiorus), 46—53 aet (cpemHUE BO3pacT 49.3 + 3.6
rojia), CpeIHUN cTak paboThl 22.3 + 3.6 ro7a, U3
pabouux CAeAYIONUX CIEMUATBHOCTEN: cJiecapb-
CcOOpIIUK [ABUTATEJIE U arperatoB — 30 Yell.
(54.5 %), cnecapb IO pEMOHTY JIETaTeIbHBIX alliapa-
TOB — 25 yell. (45.5 %). KoHTposbHas rpynmna Obuia
IpeZicTaBjieHa 20 MPAKTUUYECKH 3I0POBBIMH MY¥K-
YHHAMU C HOpMaJIbHOW Maccol Tejia, 6e3 OTATOIEeH-
HOU HACJIEJICTBEHHOCTH, PAOOTAIINMHU B JIOIYCTH-
MBIX YCJIOBUSIX TpyZa (2-H Ki1acc).

B wuccnenoBaHme He BKIJIIOYATIHCH THAI[UEHTHI C
3a00JIEBAHUAMHU CEPAETHO-COCYTUCTOU CUCTEMBI, B
TOM YWCJIE C APTEPUATILHON TUIIePTEeH3UEeH, UIIIEMU-
YecKOW OOJIE3HBIO Ccep/lla, KIMHUYECKU 3HaUU-
MBIMU BapHUaHTaMHU HepUQPEPUUECKOTO aTEPOCKIIe-
po3a U 9HAAPTEPUUTOM, OKUpeHueM, TudPy3HBIMU
3a00JIEBAHUSAMU COEIMHUTETHPHON TKAHU, AHEMU-
sIMHU, BPOXKJEHHBIMH M HPHUOOPETEHHBIMH 3HJIO-
KPUHHBIMHU 3200JIeBAaHUSAMU, HAPYIIEHUSIMU Pa3BU-
THSI KOCTHO-CYCTABHOTO aIlllapara, TpaBMaTHue-
CKUMH TIOBPEXK/IEHUAMU U UX MTOCIIE/ICTBUSMH, BOC-
MMAJINTEIbHBIMU 3a00JIEBAHUAMU KOCTHO-CYCTaBHOM
cucreMbl. OT Bcex IAIMeHTOB NOJIy4eHO NHDOPMHU-
pOBaHHOE coTJIacHe Ha ydJacTHe B HCCJIE/IOBAaHUU, B
COOTBETCTBHH C MEXKIAYHAPOJHBIMU OSTUYECKUMHU
TpeboBaHMAMU BceMUpHOH opraHuU3anuu 3APaBO-
OXpaHEHWS.

Hawubosee yacTo 60IbHBIE TPETbABIISIIN JKAT0ObI
Ha TYTONIOABIKHOCTH B KOJIEHHBIX CyCTaBax, 60Jib B
KOJIEHHBIX CyCTaBax IPU HArpy3Ke U B IIOKOE: TaK,
60JI1 TIPY OTIPEe/IeIEHHBIX JIBIXKEHUSX OTMEUIHCH B
92.4 % ciydaeB, HOUHbIEe 60U — B 64.2 %, GJI0Ka/-
Hble 001 — B 60.3 % CjIy4aeB COOTBETCTBEHHO.
¥ 6onpHBIX [ITA HanbosIEE YACTO UMET MECTO CUM-
TOMOKOMILTIEKC (60JIb IIPHU OIPe/IeJIEHHBIX IBUKE-
HUAX, HOYHbIE U OJIOKaJ(HbIe OOJIM), XapaKTEPHBIN
JUIs. TIATOJIOTMUECKOTO IIPOIiecca B IIePUAPTUKYJIAP-
HBIX CTPYKTypaX, BHYTPUKOCTHOU THUIIEPEMUH U
TUIIEPTEH3UH, YIIEMJIEHUsS CBOOOIHBIX BHYTPUCY-
CTaBHBIX TeJL.

ITIpu ob6ciiemoBaHUM IAIIEHTOB ITPUMEHSIINCH
CJIeIyIOIINE METO/BI UCCIIEIOBAHUA: KIMHUYECKHE,
JiyueBble (CTaHJApTHAs peHTreHoTpadus, peHTre-
HOBCKasl KOMIIBIOTEpPHAss TOMOrpadus, YJIbTPa3By-
KOBOE HCCJIE/IOBAaHUE KOJIEHHBIX CYCTaBOB, YJIbTPAa-
3BYKOBOE JIOMILIEpOTpapUUIECcKoe HCCIeTOBAHNE
nepudepuyecKrX COCYZ0OB HIDKHUX KOHEYHOCTEH),
dynkuroHasbHble  (1a3epHas ~ JIONIIUIEPOBCKAs
dbnoymerpus).

VabsTpaszBykoByw aomrmieporpaduio  (Y3ID)
nepudepruIecKUX apTepuii IPOBO/IUIN HA allllapare
Logiq 400 (CIIIA) nuHelHbIM AaTYuKOM 7.5 MI'1 B

weight, not hereditary tainted, working in allowable
job conditions (grade 2).

The study did not include patients with diseases
of the cardiovascular system, including arterial
hypertension, coronary heart disease, clinically sig-
nificant variants of peripheral atherosclerosis and
endarteritis, obesity, diffuse connective tissue dis-
eases, anemia, congenital and acquired endocrine
diseases, disorders of development of the osteoartic-
ular apparatus, traumatic injuries and their conse-
quences, inflammatory diseases of the osteoarticular
system. Informed consent was obtained from all
patients to participate in the study, in accordance
with the international ethical requirements of the
World Health Organization.

Most often, patients complained of stiffness in the
knee joints, pain in the knee joints on exertion and at
rest: for example, pains on certain movements was
noted in 92.4% of cases, night pains — in 64.2%,
pains caused by locked knee — in 60.3% of cases,
respectively. Patients with OKO most often had a set
of symptoms (pain on certain movements, night
pains and pains caused by locked knee), characteris-
tic of a pathological process in periarticular struc-
tures, intraosseous hyperemia and hypertension,
and entrapment of loose intra-articular bodies.

When examining patients, the following methods
were used: clinical, radiation (radiography, X-ray com-
puted tomography, ultrasound of the knee joints, Dop-
pler ultrasound of the peripheral vessels of the lower
extremities), functional (laser Doppler flowmetry).

The real time Doppler ultrasound (DU) of the
peripheral arteries was performed on a Logiq 400
device (USA) with a 7.5 MHz linear array transducer.
The structural and functional state of the femoral,
popliteal, posterior tibial arteries was studied using
criteria and standards for each region, an integral
indicator of vascular remodeling was determined
(IMT/D - the ratio of intima-media thickness to
diameter of a vessel). The examination was carried
out in a supine recumbent position of an individual,
for the popliteal artery — in a prone position. The
control volume was located at an equal distance from
the vessel walls, and its value corresponded to 2/3 of
the lumen of a vessel. The linear velocity of blood
flow in a vessel was measured at an angle between
the direction of the ultrasonic beam and the plane of
the vessel’s course of no more than 60°.

To assess the state of microcirculation in real
time, laser Doppler flowmetry (LDF) was performed
on a LAKK-01 laser analyzer of the surface capillary
blood flow (Russia) [26]. Measurements were per-
formed on a big toe from the plantar surface of the
foot for 3 min, at rest. Then a Doppler image was
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pexxuMe peasibHOro BpeMmeHu. I1pu Y3/1I" n3yuyanoch
CTPYKTYPHO-(PYHKITMOHATIBHOE COCTOSIHHE OepeH-
HBIX, TIOJIKOJIEHHBIX, 3aJHUX OEpIIOBBIX apTepuil ¢
HCIT0JIb30BAHUEM KPUTEPUEB 1 HOPMATHUBOB IIPHMeE-
HUTEIBHO K KOKJIOHU 00JIaCTH HCCIIEJIOBAHMUSA, OTIpe-
JIeJIsICs. MHTETPaIbHBINA MOKa3aTesIb PeMOETUPO-
BaHus cocysioB (uuaexc THUM/]J] — oTHOIIIEHHE TOJI-
IUHBl KOMIUIEKCA WHTHMa-MeZa K JAuaMeTrpy
cocyna). UcciemoBaHre TPOBOAMIOCH B TOPU30H-
TAJIBHOM ITOJIOK€HUH OOJIBHOTO HA CIIUHE, JJI MO/I-
KOJIEHHOH apTepuu — Ha KUBOTE. KOHTPOJIBHBIA
o6beM pacrosiarajics Ha paBHOM YIQJIEHUHU OT CTe-
HOK COCyZla, a €ro BeJMYMHA COOTBETCTBOBAJIA
2/3 mpocBeTa cocyzaa. JImHeHHasA CKOPOCTh KPOBO-
TOKA B COCYZle U3MePsIach MPHU yTJIe MeK/Ty HalpaB-
JIEHHEM YJIBTPA3BYKOBOI'O JIy4Ya U IJIOCKOCTHIO X0/1a
cocyzia He 6ostee 60°.

I OIEHKU COCTOSTHUSI MUKPOIMPKYJISAIUA B
peasibHOM MaciITabe BpeMeH! ITPOBOAMIIACH JIa3ep-
Has jfommiepoBckas gioymerpus (JIJI®) Ha 1azep-
HOM aHJIN3aTOpe CKOPOCTH IIOBEPXHOCTHOTO
KanmuuisapHoro kpoporoka JIAKK-01 (Poccust) [26].
V3mepeHus: MpPOBOAWINCH HA IEPBOM IaJIbIlEe C
MIO/IONIBEHHON TIOBEPXHOCTH CTOIIBI B TeEUeHHe
3 MUH, B COCTOSTHUH ITOKOs1. 3aTeM JOIIepOrpaMma
Io/[Beprajiach KOMIIBIOTEDHOU 00pabOTKe ¢ BBIYHC-
JIEHUEM CpeIHEero 3HaueHUs I0Ka3aTesisi MHUKPO-
nupkyssanuu (ITM), cpelHeKBaipaTHYECKOTO OTKIIO-
HeHUsA u koadduiuenta Bapuanuu. [locie 3anucu
KCXO/THOTO KPOBOTOKA TPOBOAMIUCH (PYHKITHOHAIIb-
Hble TIpOOBI — ABIXaTesIbHASA M OKKIIO3MOHHAsA. Ha
OCHOBAHHH JIbIXaTEJIbHOU MTPOOBI OIEHUBAJIOCH CHH-
JKeHHe KPOBOTOKA B OTBET HA AKTUBAITUIO CHMIIATH-
YeCKOH HEPBHOM CHCTEMBI, OKKJIIO3MOHHas Ipoba
ompesiesisiyia ypPOBEHb «OHOJIOTUYECKOTO HYJISI»,
cootBeTcTByIOIlero IIM B OTCyTCTBHE apTepuasib-
HOTO TPUTOKAa. Pe3epBHBIE BO3MOMKHOCTH MUKPO-
OUPKYAATOPHOTO PycjIa U3YJIATUCH 10 YBETMUEHUIO
KPOBOTOKa BO BpeMs peaKTUBHOU runepemuu. Pac-
CUUTHIBAJICS TI0KA3aTeNb pe3epBa KaMJUIIPHOTO
kpoBotoka (PKK), onieHUBatOImui OTHOIIIEHHE MaK-
CcUMaJIbHOTO 3HaueHus [IM Bo BpeMsI TIOCTOKKJIIO3HU-
OHHOHM THIEPEMUM K €r0 HCXOJHOMY 3HAUYEHHIO.
ITociie mpoBefeHUs aHAIN3a HUCXOAHOH JOMILIEPO-
rPaMMBbI ¥ pacueTa pe3yabTaToB (PYHKIIMOHATHHBIX
1po0 ompeiesisIcs TeMOANHAMITIECKU N TUII MUKDPO-
nupkynanuu.  IlokazaTesb  MHKPOIUPKYJIAIIMH
HU3MepsJICS B YCJIOBHBIX €IMHUIIAX U OBLI MPOTIOP-
[MOHAJIEH CKOPOCTH JIBHKEHUS SPUTPOITUTOB, BETU-
YUHE TeMAaTOKPUTA B MHKDPOCOCY/IaX M KOJIUYECTBY
(DYHKITMOHUPYIOIINX KAMWLIAPOB B HCCIIEAYEMOM
yJacTKe KOXKU.

Hoa onenku Bnausausa JDHC Ha mapamerpsl
MUKPOITUPKYJISITOPHOTO PycJia BCe 00CIIeZl0OBaHHbIE

subjected to computer processing with the calcula-
tion of an average value of the microcirculation indi-
cator (MI), standard deviation and coefficient of
variation. After recording the initial blood flow, func-
tional tests were performed — breath-holding and
occlusion. Based on the breath-holding test, a
decrease in the blood flow in response to the activa-
tion of the sympathetic nervous system was assessed,
and the occlusion test determined the level of bio-
logical zero corresponding to MI in the arterial flow
absence. The reserve capacity of the microvascula-
ture was studied by increasing blood flow during
reactive hyperemia. The size of capillary blood flow
reserve (CBFR) was calculated, assessing the ratio of
the maximum value of MI during post-occlusive
hyperemia to its baseline value. After analyzing the
initial Doppler image and calculating the functional
tests’ data the hemodynamic type of microcircula-
tion was defined. The microcirculation indicator was
measured in arbitrary units and was proportional to
the erythrocyte flow velocity, value of hematocrit in
microvessels, and number of functioning capillaries
at the examined site of the skin.

To assess the effect of DENS on the parameters of
the microcirculatory bed, all those examined with
OKO were randomly divided into two groups: the 1st
group (35 individuals) received a conventional treat-
ment (non-steroidal anti-inflammatory drugs, seg-
mental reflex massage) in combination with DENS
using a DiaDENS-PKM device (registration certifi-
cate of the Ministry of Health of the Russian Federa-
tion No. 29/23020701/2051-01 dated 06.12.2001,
Russia), in the first half of the day, on the site of fron-
tal projection of the joints, at a frequency of 77 Hz —
to correct microcirculation disorders, improve tro-
phism, reduce pain syndrome — for 20 min daily for
14 days. Patients of the 2nd group (20 people)
received a conventional treatment without DENS.

Therapeutic and recreational activities were
implemented after the patients signed an informed
consent, and permission from the local ethical com-
mittee to carry out the research work was obtained.

Statistical processing was carried out using the
statistical package Statistica 6.0 (2000). For normal-
ity analysis the Kolmogorov-Smirnov test was used.
To determine the statistical significance of differ-
ences between dependent samples under the normal
distribution law, Student’s t-test (t) was used for
paired observations. If the distribution of the studied
samples differed from the normal one, the Wilcox-
on’s rank sum test was used. The Fisher’s test was
used to analyze qualitative variables. To determine
the significance of differences between independent
samples under the normal distribution law, the Stu-
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¢ IITA MeTo/1OM CJTy9aliHOU BBIOOPKH OBLIH pacipe-
JIeJIEHBI B JIBE TPYIIIBL: 1-5 (35 YesI.) IMoIyJdaia CTaH-
JIAPTHBIH KOMILIEKC JieueHus1 (HecTepOUIHbIE TIPO-
TUBOBOCHAJIUTEIbHbIE IIPENapaThl, CEerMeHTapHO-
pedJiiekTopHBIN Maccaxk) B komOuHanuu ¢ JI9HC ot
anmmapara Juna/I9HC-IIKM (per. ymocTroBepeHHe
M3 P® N 29/23020701/2051-01 oT 06.12.2001,
Poccust), B mepBol TIOJIOBUHE JIHSA, HA 30HY MPSIMOU
MIPOEKIINH CyCTaBOB, C YacToTol 77 'l — mist Kop-
peKIuu HapyUIeHHH MUKPOUUPKYJIAINU, YIydIlle-
HUA TPODUKH, YMEHBIIIEHUA OOJIEBOTO CUHJIPOMA T10
20 MUH eXeJJHEBHO B TeueHUe 14 aHel. [lamueHTs
2-# rpynnsl (20 YeJt.) MOoIyJaIi CTaHAAPTHBIN KOM-
wiekc repanuu 6e3 JI9HC.

JleueOHO-03/TOPOBUTEJIbHBIE MepOIPUATHS
BBIMIOJTHSUINCh ~ TIOCJIE  TOAIUCAHUS  OOJIBHBIMH
MH()OPMUPOBAHHOTO COIVIACHSA, HA BBIIOJHEHHE
HayYHO-UCCIIEIOBATETBCKUX PAOOT OBLIO TOJIyUYeHO
paspelieHue JOKaIbHOTO STHIECKOTO KOMUTETA.

Cratucrtrueckass o0pabOTKa OCYIIECTBIIAIACH C
HCIIOJTb30BAHUEM CTAaTHCTUYECKOTO ITakeTa Statistica
6.0 (2000). 1151 poBepKH HAa HOPMAaJIbHOCTH pac-
TIpeJieJIeHUs] TIPU3HAKOB HCIIOJIb30BAJIC KPUTEPUH
Kosmoroposa — CmupHoBa. [[n1s onpezesnenus cra-
THCTUYECKON 3HAYMMOCTH PA3JIMUUA 3aBUCUMBIX
BBIOOPOK IPH HOPMAJIBHOM 3aKOHE paCIIpeJieJIeHUs
ucmob3oBn kputTepuil CteiofeHTa () Ay map-
HBIX HaOmo7eHnil. Ecom pacrnpenesieHye usydae-
MbIX BBIOOPOK OTJIMYAJIOCh OT HOPMaJILHOTO, ITPUMeE-
Hsu T-xputepuii Buikokcona. /[y aHasmsa kaue-
CTBEHHBIX IIPU3HAKOB WCIIOJIB30BAIN KPUTEPUI
Qumepa. /[y onpeneseHus JOCTOBEPHOCTH Pa3JIv-
YU HE3aBUCUMBIX BBIOOPOK IIPU HOPMAJILHOM
3aKOHE paCIIpe/ieJIeHNs UCIIOIb30BIH t-KPUTEPUI
CrhIofieHTa [JI1 He3aBUCHUMBIX HabromeHui. Ecanu
pacrpesiesieHie M3ydaeMbIX BBHIOOPOK OTINYAJIOCH
OT HOPMaIBHOTO, IPUMEHSIN HellapaMeTPUIeCKHi
U-kputepuii ManHa — YuTHU. AHaIU3 TaOJIHIT
COTIPSI’KEHHOCTU TPOBOAUIN C HCIOJIB30BAHUEM
KpuTepus coriacus ¥ (mpu o6beMe BbIOOPKU 60s1ee
50 ¥ yacTtorax Oosiee 5) wid (IIpU HEBBINOJIHEHUH
5THX Tpe6GoBaHMil) TO4HOro KpuTepusa Merca. [an-
HbIE MPEJICTABJISIN B BUAE «cpenHero» (M) u ero
ommOku (+m). Kputnueckuii ypoBeHb 3HAUHMMOCTH
IIpU TIPOBEPKE CTATHUCTUYECKUX TUIIOTE3 B HCCIIEN0-
BaHUU IPUHUMAJICS PABHBIM 0.05 (p).

Jlna aHaymu3a B3aMMOCBA3U JBYX U OoJiee TpHU-
3HAKOB IPUMEHSIJICS KOPPEJAINOHHBIN aHAJINU3 T10
CriupMeHy: pacCUUTHIBAICSA KO3 PUIIMEHT JTUHEN-
HOU KOPPEJIAIUH (1) ¥ €ro JIOCTOBEPHOCTD, ITPUHSTHI
K03(pDUIMEHTH KOPPEJAIUU BbINIE TaOIUIHBIX
IIpU YPOBHE 3HAYMMOCTHU P < 0.05. Hayume BbICO-
KOU U CpeJTHEN KOPPEJIAIMOHHON B3aUMOCBI3H CUH-
TaJIU TIPHU " OT 0.3 J10 1.0.

dent’s t-test was used for independent observations.
If the distribution of the studied samples differed
from the normal one, non-parametric the Mann-
Whitney U-test was used. The contingency tables
were analyzed using the chi-square goodness-of-fit
test, x>-test (with a sample size of more than 50 and
frequencies of more than 5) or (if these requirements
were not met) Yates’ correction. Data were presented
as mean (M) and its error (+m). The significance
level (p) in testing statistical hypotheses in the study
was taken equal to 0.05.

To analyze the correlation between two or more
variables, the Spearman’s correlation analysis was
used: the linear correlation coefficient () and its sig-
nificance were calculated, correlation coefficients
higher than those in the tables were taken at a sig-
nificance level of p < 0.05. The presence of a high and
medium correlation relationship was considered at r
from 0.3 to 1.0.

To analyze the type of dependence of several vari-
ables, the multiple regression analysis was used, on
the basis of which a statistical model was created
with the following characteristics: the coefficient of
multiple determination (R2) showing the degree of
dependence of the variables (at p < 0.05, it was
believed that the model adequately describes the
relationship of variables), the following regression
equations were constructed:

Y=a+bX +..b X,

where Y — the explained symptom;

a — the constant;

b — regression coefficients showing how much the
mean value of the dependent variable varies with
each unit of measurement of the independent vari-
able;

X, X — prognostics.

RESULTS AND DISCUSSION

When studying the parameters of hemocircula-
tion in the arterial bed of the lower extremities in
patients with occupational knee osteoarthritis, the
following was recorded (Table 1): no significant dif-
ferences were found in the velocity indicators char-
acterizing blood flow and vascular resistance indices
in the femoral artery compared with the control
group. At the same time, in patients with knee osteo-
arthritis, an increased intima-media thickness rela-
tive to the control values was detected, which, how-
ever, did not reach statistical significance (p = 0.064).

When studying the linear blood flow velocities in
the popliteal artery in patients with OKO, no signifi-
cant differences from those in the control group were
found, but there were structural and functional
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I aHanmu3a BUZA 3aBHCHUMOCTU HECKOJIBKUX
IIPU3HAKOB UCIIOIH30BAJICA METOJ] MHOKECTBEHHOTO
perpeccuoHHOTO aHAIN3a, Ha OCHOBE KOTOPOTO CO3-
JlaBajlach CTaTUCTUYECKAas MOJEJIb CO CAeAyIOIUMU
pacyeTHBIMU XapaKTepUCTUKaMU: KO3(PPUITUEHT
MHO?KeCTBEHHOH JleTepMuHanuu (R2), moKa3bpIBaio-
IUA  CTENEeHb 3aBHCHMOCTH IIPU3HAKOB (TIpu
P < 0.05 CUUTAJIOCH, UYTO MIOJIyUeHHAA MOJIETb a/leK-
BaTHO OIMCHIBAET B3aUMOCBS3b TPU3HAKOB), CTPOU-
JIVICh YPaBHEHUS PETPECCUHU CJIETYIONIETO BUAA:

Y=a+bX +..b X

non’

rzie Y — o0bACHAEMBIH IPU3HAK;

a — KOHCTaHTa;

b — xo3(pbunrenTs perpeccru, TOKa3bIBAKOIIHE
HAaCKOJIBKO CHJIBHO CpeJiHee 3HaueHUe 3aBUCHMOTO
MIpU3HaKa BapbUPYeT ¢ KOKAOU eUHUIIEN u3Mepe-
HUA He3aBUCHUMOTO IIPU3HAKA;

X, X, — IPOTHOCTUYECKHE PU3HAKH.

PE3YJ/IBTATBI 1 OBCY KIAEHUE

[Tpu u3ydyeHNN MapaMeTpoOB reMOIUPKYJISAIIUN B
apTepuaIbHOM PycJie HIKHUX KOHEUHOCTEH y maru-
€HTOB C NIpo(deccCHOHATBLHBIM TOHAPTPO30M OBLIO
3apUKCUpPOBaHO cieaymoiee (Tabs. 1): B CKOPOCT-
HBIX [TOKA3aTeJIsfAX, XapaKTepPU3YIOLUX KPOBOTOK, U
HMHJIEKCaX COCYIUCTOTO COIPOTHUBJIEHUS B OeqpeH-
HOH apTepuH, B CDABHEHUH C TPYIIIION KOHTPOJIA, HE
OBLIO BBISBJIEHO JIOCTOBEPHBIX OTINUHH. [Ipu aTOM ¥
MaIUEHTOB C TOHAPTPO30M BBIABJISJIOCH YBEIUYE-
HU€e TOJIIIUHBI KOMIUIEKCA WHTUMAa-MeAua OTHOCHU-
TeJIbHO KOHTPOJIBHBIX 3HAUEHUU, He JOCTHUTaollee
TeM He MeHee CTAaTHUCTHYECKOW 3HAUYMMOCTHU
(p = 0.064).

[Ipu u3y4YeHUn JIMHEHHBIX CKOPOCTENH KPOBOTOKA
B IIOIKOJIEHHOU apTepuu y namuenTos ¢ [IT'A gocro-
BEPHBIX OTJIMYUH OT IIOKAa3aTeyied KOHTPOJIBHOM
rpynnsl 3aUKCUPOBAHO He OBLIO, HO OTMEYAJINCh
CTPYKTYPHO-(PYHKITMOHATIbHbIE U3MEeHEHUsI U3yJae-
MOH apTepuyl B BHUJE JOCTOBEPHOIO YTOJIIEHUS
COCYZIMICTOM CTEHKH, OTHOCUTEJIBHO [T0Ka3aTeJsIs TOJ-
IUHBI KOMIUIEKCA WHTHMAa-MeZua B TPYIIle KOH-
TpoJis, B 1.23 pasa (p = 0.035).

[Ipu uccnenoBaHUU 3aHEOEPIOBBIX apTEPUU Y
nanueHToB ¢ IIT'A, OTHOCUTEIBHO KOHTPOJIBHBIX
mokasareJsiel, 6pUI0 0OHAPYKEHO 3HAYNMOE IIOBBI-
HIeHue CHUCTOJIO-ZIAACTOJINYECKOTO HUHJIeKca
v ./V..) Ha 11.48 % (p = 0.044); UHAEKCA Pe3U-
crentHOCTH (RI) — Ha 6.9 % (p = 0.047); myJIBCATOP-
Horo uHjiekca (PI) — Ha 8.8 % (p = 0.041). I1pu usy-
yeHUH MOPQPOGYHKIIMOHAJIBHBIX I1apaMeTPOB Y
obcenoBanubIX B rpymme 1A 66110 3aperucTpupo-
BAHO JIOCTOBEPHOE YBeJIWYeHUe II0Ka3aTess TOJ-
IIUHBl KOMIUIEKCA HHTUMAa-MeJIa, OTHOCUTEJIHHO

changes in the studied artery in the form of a signifi-
cant vascular wall thickening, relative to intima-
media thickness in the control group, by 1.23 times
(p = 0.035).

In the study of the posterior tibial arteries in
patients with OKO, a significant increase in the sys-
tolic-diastolic ratio (V__ /V . ) was found, exceeding
the control parameters by 11.48% (p = 0.044); resis-
tance index (RI) — by 6.9% (p = 0.047); pulsatility
index (PI) — by 8.8% (p = 0.041). When studying the
morphological and functional parameters in the
OKO group, a significant increase in intima-media
thickness was recorded, relative to the same value in
the control group, by 1.46 times (p = 0.023).

During the study of the baseline parameters of
microcirculation in the lower extremities using laser
Doppler flowmetry, the following was found
(Table 2): the microcirculation indicator in patients
with OKO was 1.3 times lower than in the control
group (p = 0.036), while the amplitude-frequency
analysis of the obtained data showed a decrease in
the amplitude of vasomotor oscillations (Av) by
1.6 times relative to similar indicators in the control
group (p = 0.019). The average values of the ampli-
tude of pulsatile oscillations (Ap) turned out to be
2.4 times lower than the control ones (p = 0.001),
which gave reason to assume the presence of a spas-
tic component in the mechanisms of microcircula-
tion disorders. When performing the breath-holding
test in patients with OKO, an increase in the CBFR
values by 1.23 times (p = 0.041) was revealed in com-
parison with the control group, which indicated a
decrease in the sensitivity of the vascular wall, both
due to the initial spasm of the afferent microvessels
and the venous stasis influence.

The occlusion test revealed an excess of the bio-
logical zero value in the group of patients with OKO
by 1.4 times (p = 0.033), as well as a decrease in CBFR
by 1.3 times (p = 0.028) and a mild decrease in the
half time of blood flow recovery by 1.2 times
(p = 0.045) in comparison with the control group,
which is a characteristic sign of congestion hemody-
namic type of microcirculation.

The breath-holding and occlusion tests turned out
to be diagnostically significant in this group of
patients: an increase in CBFR during the breath-
holding test, a decrease in CBFR and an increase in
biological zero value during the occlusion test indi-
cated a low level of functioning capillaries at baseline,
which contributed to stasis and congestion in venules.

It should be noted that microcirculatory changes
can have a negative impact on the trophism of carti-
lage tissue, which receives the necessary substances
via diffusion from the vessels of the subchondral
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Ta6una 1. KosmuecTBeHHbIE IIOKA3ATEIN aPTEPUAILHOIO KPOBOTOKA B COCY/IaX HUYKHUX KOHEUHOCTEH y IAlMeHTOB ¢
PO eCCHOHATIBHBIM FOHAPTPO30M U B IpyIie KouTposist (M + m)

Table 1. Quantitative indicators of arterial blood flow in the vessels of the lower extremities in patients with occupational
knee osteoarthritis and in the control group (M + m)

3agHeOepIoBast
ITokasarear I'pynma beapennas aprepusa IloakosieHHas aprepus aprepus
Indicator Group Femoral artery Popliteal artery e sl e
V. .ocM/c IITA / OKO 82.68 + 1.49 63.17 + 1.35 52.34 + 1.57
(cm/s) (n=55)
KonTtpons / Control  83.66 + 1.54 63.17 £ 1.35 49.25 + 1.22
(n=20)
V s cM/c IITA / OKO 24.98 + 0.59 18.94 + 0.47 14.54 + 0.38
(cm/s) (n=55)
Kontpons/ Control  25.04 + 0.51 18.94 £ 0.47 13.89 + 0.36
(n=20)
Veoad Visin TITA / OKO 3.36 £ 0.05 3.35 £ 0.06 3.98 £ 0.05*
(n=55)
Koutposas/ Control  3.31 + 0.03 3.35 + 0.06 3.57 £ 0.04
(n=20)
TAMX, cm/c  TITA / OKO 35.57 £ 0.77 27.12 + 0.62 21.57 £ 0.51
(cm/s) (n=55)
Koutposs/ Control  35.48 + 0.73 27.12 £ 0.62 20.93 + 0.55
(n=20)
RI IIT'A / OKO 0.69 + 0.02 0.71 + 0.007 0.77 £ 0.05%
(n=55)
Kontposas/ Control  0.70 + 0.03 0.71 £ 0.007 0.72 + 0.03
(n=20)
PI IITA / OKO 1.67 + 0.03 1.65 £ 0.02 1.85 £ 0.03*
(n=55)
Koutposas/ Control  1.66 + 0.03 1.65 + 0.02 1.70 £ 0.04
(n=20)
TUM, mm TITA / OKO 0.72 + 0.03 0.79 + 0.01* 0.94 £ 0.01%
IMT, mm (n=55)
Koutposs/ Control  0.65+ 0.05 0.64 + 0.06 0.64 + 0.04
(n=20)

IIpumeuanus: [II'A-npodeccrnonanbHbIi roHApTPO3; V.

— MaKCUMaJIbHas CKOPOCTb KPOBOTOKAa; \%4

max

— MHHHUMaJIbHasI CKOPOCTb

min

kpoBoTOKa; TAMX — cpesHAA IO BpeMeHH MaKCHMaJIbHAsA CKOPOCTh KPOBOTOKA; RI — mHzjekce pesucrenTHOCTH; PI — mysmpcaTopHBIH

nHjiekc; TUM — ToJsimyrHa KoMILIeKca HHTHMa-Me/iua.

* PasJIn4us IOCTOBEPHBI 110 CPABHEHHIO C IPYIIIONH KOHTPOJIA (P < 0.05).

N o te: OKO —occupational knee osteoarthritis; V.

max

—maximum blood flow velocity; ¥ . — minimum blood flow velocity; TAMX — time-average

min

maximum blood flow velocity; RI — resistance index; PI — pulsatility index; IMT — intima-media thickness.
* Differences are significant in comparison with the control group (p < 0.05).

AQHAJIOTUYHOTO 3HAYEHUs B KOHTPOJIBHOU TPYIIIE, B
1.46 pasa (p = 0.023).

IIpu WCXOMHOM H3YyUYEHHH IapaMeTPOB MHUKPO-
IUPKYJIAIINN HIDKHUX KOHEYHOCTE METO/IOM Jia3ep-
HOH JIONILIEPOBCKON (hJIOYMETPUH OBLIO yCTAHOB-
JIeHO ciiefyromnee (Tabs1. 2): moKasaTejab MUKPOIUP-
Kysisinuu 'y marueHToB ¢ IITA okasasica B 1.3 pasa
MEHbIIle  IIOKazaTejell  KOHTPOJBHOM  I'PYHIBI
(p = 0.036), IpH 3TOM AMIUTUTYJHO-YACTOTHBII aHa-
JIN3 TTOJTyYEHHBIX IAHHBIX [I0Ka3aJI CHIKEHUE aMILIH-
TyZbI Ba30MOTOPHBIX KosiebaHui (Av) B 1.6 pasa
OTHOCUTEJIbHO aHAJIOTUYHBIX ITOKa3aTeJed B KOH-
TpoJIbHOM TpyIIe (p = 0.019). CpenHue OKa3aTeIn
aMIUTUTY/IBI ITyJIbCOBBIX KOJIeOaHu (AIl) OKa3aiuch B
2.4 pa3a HIKe KOHTPOJIBHBIX 3HAaUeHHH (p = 0.001),

bone and synovial fluid [27]. At the same time, the
influence of even minor vascular and metabolic
changes on the severity of osteoarthritis was estab-
lished [28].

The results of LDF at the end of the rehabilitation
course indicated an increase in MI in patients of the
1st group by 1.2 times (p = 0.041) compared to the
baseline values and approached the control figures,
while in patients of the 2nd group, the MI parameters
did not change significantly (Fig. 1). After accomplish-
ing the rehabilitation course, patients in the 1st group
showed a 1.2-fold increase in the amplitude of slow
vasomotor oscillations, which indicated the antispas-
tic effect of DENS for resistive microvessels (Fig. 2).
The parameters of the amplitude of pulsatile oscilla-
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Ta6auna 2. KosmryecTBeHHbIE II0KA3aTeH apTEPUATLHOTO KPOBOTOKA B COCY/IAX HIKHUX KOHEUHOCTEH y AIlUEeHTOB
¢ 1podeCcCHOHATBHBIM TOHAPTPO30M U B TpyIIie KoHTpoJst (M + m)

Table 2. Quantitative indicators of arterial blood flow in the vessels of the lower extremities in patients

with occupational osteoarthritis and in the control group (M + m)

ITanueHTHI ¢ TPOo(deCCHOHATBHBIM

IToka3arTenab ICCOHTPOJH’HM rpymna TOHAPTPO30M

Indicator ontrol group Patients with occupational
(n =20) e P

osteoarthritis (n = 55)

IIM, nepd. en. / MI, PU 5.3 £ 0.26 4.2 £ 0.08*

Av, nepd. en. / Av, PU 1.80 + 0.07 1.10 + 0.13*

Am, nepd. en. / Ap, PU 0.60 + 0.03 0.25 + 0.02*

PKK [II1, % / CBFR BhT, % 22.8 + 3.0 28.2 + 4.8%

OII «6HOJIOTHYECKUN HYJIb», Iepd. e, 2.5+ 0.08 3.5 £ 0.09*

OT “biological zero”, PU

PKK OII, % / CBFR OT, % 265.5 + 56.2 200 + 50.1%

T1/2 Oll,c/ Tl/2 OT, s 32.5+1.2 27.4 +1.1%

IIpumeuanus: IIM— nokasaresb MUKPOLIUPKY/IAUY; Tepd. efi. — nepdy3HMOHHbIE eMHUIIBI; AV — aMIUIMTY/Ia BA30MOTOPHBIX
KosebaHuit; Al — aMIUIUTYZa MMyJIbcoBbIX Kosebauuit; PKK JIIT — pe3epB KamMLISPHOTO KPOBOTOKA IIPU HMPOBEEHHUH JbIXaTeIbHON
1po6b1; OIT — okkosuonnas npoba; PKK OIT — peseps Kanu/IApHOTO KPOBOTOKA ITPU MPOBEIEHNH OKKJIIO3UOHHOH 1po6bt; T, J2 OIT -
BpeMsI IOJIyBOCCTAHOBJIEHUS IIPU IIPOBEIEHUN OKKJIIO3MOHHOH ITPOOKI.

* Pa3inuus IOCTOBEPHBI 110 CPABHEHHIO C IPYIIION KOHTPOJA (p < 0.05).

N o te: MI - microcirculation indicator; PU — perfusion units; Av — amplitude of vasomotor oscillations; Ap — amplitude of pulsatile
oscillations; CBFR BhT — capillary blood flow reserve during the breath-holding test; OT — occlusion test; CBFR OT — capillary blood flow

reserve during the occlusion test; T, , CT — half time of recovery during the occlusion test .
* Differences are significant in comparison with the control group (p < 0.05).

YTO ZIJaBAJI0 OCHOBAHHE IIPEII0araTh HaJTMJIHe Clia-
CTUYECKOI0 KOMIIOHEHTa B MeXaHU3MaX HapylleHus
MUKPOIUPKYJIANUN. [Ipy IpoBeieHNN IbIXaTeTbHOM
mpobbl y manueHToB ¢ II['A BBISIBJIEHO yBeJIMUEHHE
nokasatesiss PKK B cpaBHeHUU ¢ KOHTPOJIBHOH TPyII-
o# B 1.23 pasa (p = 0.041), YTO YKa3bIBAJIO HA CHU-
JKeHHE PEAaKTUBHOCTHU COCYAUCTON CTEHKU, KaK BCJIE/I-
CTBUE HCXOJHOrO CIa3Ma IPUHOCAIINX MUKPOCOCY-
JIOB, TaK U BJIMSTHUSI BEHO3HOTO 3aCTOA.

[Tpu mpoBe/IeHUN OKKJIIO3UOHHOM MPOOHI BBISB-
JIEHO TPEBBIIIEHUE II0KA3aTessl «OHOJIOTHIECKOTO
HyJss» B Tpynne nanuedToB ¢ [IT'A B 1.4 pasa
(p = 0.033), a Takxke cHmwxkenne PKK B 1.3 pasa
(p = 0.028) u ymepeHHOEe yMeHbIIIEHHE BpEMEHU
[IOJTyBOCCTAHOBJIEHUSA KpPOBOTOKAa B 1.2 pasa
(p = 0.045) B cpaBHEHUH C KOHTPOJIBHOH TPYIIIIOH,
UTO SIBJIAETCS XapaKTEPHBIM IPU3HAKOM 3aCTOU-
HOTO TeMOJMHAMHYECKOTO0 THUIA MHUKPOIUPKY-
JIAIUH.

JlnarHocTUYecK 3HAUYNMBIMU B TAHHOU T'PYyIIIE
[IalleHTOB OKA3JIUCh /IBIXaTeJIbHASA U OKKIIIO31OH-
Hast mpoOnl: yBenumueHue PKK mpu mposemeHun
IbIxaTeapHOU mpoObl, cHrmkeHne PKK u Bospacra-
HUe YPOBHS «OHOJIOTMYECKOTO HyJISI» IIPU OKKJII03HU-
OHHOH Mpobe YKa3bIBIM HA WCXOJHO HU3KHUHU ypO-
BeHb QYHKIMOHUPYIOIINX KATUUIAPOB, UTO CIIOCO0-
CTBOBAJIO 3aCTOMHBIM SBJIEHUAM B BEeHYyJIaX.

Crnenyer OTMETUTH, UTO MHUKPOLMPKYJIATOPHbIE
U3MeHeHUs MOI'YT OKa3blBaTh HETAaTUBHOE BJINAHUE

tions increased in the 1st group by 1.9 times compared
to the baseline values (p = 0.012), which indicated a
decrease in spasm of arterioles and an increase in
blood flow in the studied region. In the 2nd group of
patients who received only the baseline treatment or
its combination with special therapeutic exercises,
the indicators of vasomotor and pulsatile oscillations
did not change significantly during the observation.

The assessment of the indicator of capillary blood
flow reserve during functional tests showed the fol-
lowing (Fig. 3): according to the breath-holding test
results, the studied indicator decreased by 1.2 times
by the end of the study in patients of the 1st group
(p = 0.039), which indicated a decrease in spasm of
the afferent vessels. In the 2nd group, the correction
of the indicator was less expressed (p > 0.05). Unidi-
rectional changes were recorded based on the results
of the occlusion test: in patients of the 1st group, the
CBFR values have increased by 1.2 times (p = 0.046),
which indicated an increase in the number of func-
tioning capillaries, in contrast to the values of the
2nd group, in which the increase in CBFR was less
evident.

CONCLUSION

The study of the hemodynamic parameters of
regional blood flow and the structural and functional
features of the peripheral vessels of the lower extrem-
ities in patients with occupational knee joint lesion, a
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Ha TPOUKY XpAIMIEBOH TKAHU, KOTOpas IOJIydaeT
HeoOXoAMMBbI€e BelllecTBa myTeM Auddy3uu u3 cocy-
JIOB CyOXOH/IpAJIbHON KOCTH U CHHOBHAJIbHOU JKU/I-
koctu [27]. IIpu 5TOM YCTAaHOBJIEHO BJIIUSHHUE JTAKE
HE3HAUUTEJIbHBIX COCYIUCTBIX U MeTabOoJIMUeCKUX
C/IBUTOB Ha TSXKECTh TEUEHHUS ocTeoapTpo3a [28].

PesynpraTsl JII® 110 OKOHYAHUY PeaOUIUTAIN-
OHHOTO Kypca CBHU/IETEJILCTBOBAIU 00 yBEJIMUEHUH
ITM y marnueHTOB 1-¥ Tpymmsl B 1.2 pasa (p = 0.041)
OT WCXO/IHBIX 3HAYEHUU WM MPHUOJIMKEHUU K KOH-
TPOJIBHBIM IH(PaM, TOT/Ia KaK Y 00CIeZI0BAaHHBIX BO
2-i1 rpymiie mapametpsl [IM 10CTOBEPHO HE U3MEHH-
suck (puc. 1). [Toce 3aBepiieHys: peabINTaIHOH-
HOTO Kypca y HaI[UeHTOB B 1-i rpymme 3apUKCHpPO-
BAHO yBeJIMUEHUE aMIUTUTY/Ibl MeJIJIEHHBIX Ba30MO-
TOPHBIX KOJIEOAHUI B 1.2 Pa3a, YTO CBUZETEIHCTBO-
BaJ1o 00 aHTHCcnacTudeckoM Biausuuu JJOHC B oTHO-
IIEHUH PE3UCTUBHBIX MUKPOCOCYAOB (puc. 2). ITapa-
MeTPbl AMIUIUTY/bI IIyJIbCOBBIX KOJIEOAHUI BO3-
pociiu B 1-# TpyIIe B 1.9 pa3a OT UCXO/{HBIX 3HAUe-
HUH (p = 0.012), YTO CBUJIETETHCTBOBAJIO 00 YMEHB-
IIEHUH CIIa3Ma apTepPHoJI U YBeJIWYEeHUH IIPUTOKA
KpoBH B OOJyiacTu HccieoBaHusA. Bo 2-i rpymme
0OJIbHBIX, TOJIYYaBIINX TOJIHKO 6A30BBIH KOMILIEKC
JIeYeHUsi WU ero KOMOWHAIMIO CO CIEI[UaJIbHOM
7e4eOHOM THMMHACTHUKOM, MOKAa3aTeJu Ba30MOTOP-
HBIX U IYJIbCOBBIX KOJIEOAHUH CyIIeCTBEHHBIX U3Me-
HEHUU B X0/ie HabJII0/IeHNs He UMEJTH.

OneHka TmOKasaresisi pe3epBa KaWLISIPHOTO
KpPOBOTOKA IIpU IIPOBEJEHUN (DPYHKIIMOHATHHBIX
nmpo6 mokasaia cienywollee (puc. 3): COIJIaCHO
pe3ysbTaTaM JIbIXaTeJIbHOH MPOOBI U3y4aeMBbIiH

6 —_
5.3
5
4
3
5
1 -
0 T
KoHTposibHas rpyrmmna 1-51 TpyIIa
Control group 1st group

significant remodeling of the popliteal and posterior
tibial arteries was revealed, i.e. an increase, relative
to control values, in the systolic-diastolic ratio by
11.48%, in the resistance index and pulsatility index
by 6.9 and 8.8%, respectively. During the study of
the posterior tibial arteries in patients with occupa-
tional knee osteoarthritis, a significant increase in
intima-media thickness was recorded, exceeding the
same value in the control group, by 1.46 times. The
change in peripheral hemodynamics caused a disrur-
bance in microcirculation processes of the lower
extremities in the form of a decrease, compared to
the control values, in the following parameters: the
microcirculation indicator — by 1.3 times, amplitude
of vasomotor and pulsatile oscillations — by 1.6 and
2.4 times, which indicated the presence of a spastic
component in the mechanisms of microcirculation
disorders alongside with a simultaneous decrease in
the sensitivity of the vascular wall and congestion in
venous microvessels.

Optimization of the comprehensive therapy of
patients with occupational knee osteoarthritis —
using microcurrent electric stimulation (DENS) had
a positive effect on the state of the microcirculatory
bed, contributed to an improvement in the microcir-
culation indicator by 1.2 times, a decrease in the
resistive vessels’ spacticity by 1.2 times, an increase
in tissue perfusion by 1.2 times and a decrease in
congestion of venules.

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

B /o peabumurarnuu
At baseline

B Iocne peabumuranuy
After rehabilitation

2-4 Ipynmna
2nd group

Puc. 1. [Tokazaresab MUKPOIUPKYJIAINH (1iepd. e/1.) B TPyIax MalreHToB ¢ TpobeCcCHOHAIBHBIM TOHAPTPO30M
JI0 ¥ TTOCJIe PeabIINTalMOHHOTO Kypcea (¥ T0CTOBEPHOCTD Pas3/IMYHi 10 CPABHEHHIO ¢ KOHTPOJIHOU TPYNIOH (p < 0.05);
* JIOCTOBEPHOCTH BHYTPUTPYIIIIOBBIX Pas3inuuii (p < 0.05))
Fig. 1. Microcirculation indicator (in perfusion units) in groups of patients with occupational knee osteoarthritis
at baseline and after the rehabilitation course (* significance of differences compared with the control group (p < 0.05);
* significance of intragroup differences (p < 0.05))
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Puc. 2. [TokasaTenu aMIUIUTY/IHO-9aCTOTHOTO aHaIn3a (1epd. e/1.) MUKPOIUPKYJIALMY B IPYIINIAX MAI[HEHTOB
¢ mpodeCcCHOHAIBHBIM TOHAPTPO30M JI0 U ITOCJIE PeabHIUTAITMOHHOTO Kypca (¥ 0CTOBEpHOCTD Pa3Inuni

I10 CPAaBHEHUIO ¢ KOHTPOJIBHOH Ipynmoi (p < 0.05); * JOCTOBEPHOCTh BHYTPUTPYIIIOBBIX pazinduil (p < 0.05)):
A — aMIUIATY/1a BABOMOTOPHBIX KoylebaHui; B — aMIUIHTY/ia ITyIbCOBBIX KOJIEOaHH

Fig. 2. Indicators of amplitude-frequency analysis (in perfusion units) of microcirculation in groups of patients

with occupational knee osteoarthritis at baseline and after the rehabilitation course (* significance of differences compared
with the control group (p < 0.05); * significance of intragroup differences (p < 0.05)):
A — amplitude of vasomotor oscillations; B — amplitude of pulsatile oscillations

A B
40 300 -
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sk 28. 5* 242.4
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20
100 —
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rpymmna 1st group 2nd group rpymnna 1st group 2nd group
Control group Control group
E 1o peabwiutanuu / At baseline M 1locne peabunuraruu / After rehabilitation

Puc. 3. CocrossHIE pe3epBa KaNWUIAPHOTO KPOBOTOKA (%) Ha ¢hoHe GYHKIMOHAIBHBIX IPOO B IPYIIIAX HAIEHTOB C IPO-
(eccroHaTIBHBIM FTOHAPTPO30M IO U TIOCJIE PEa0UIHTAIIMOHHOTO Kypea (¥ I0CTOBEPHOCTh Pa3JIMUKii 110 CPABHEHUIO C KOH-
TPOJILHOMU TPyNIoH (P < 0.05); * IOCTOBEPHOCTH BHYTPUTPYIIIOBBIX PA3IUUHi (p < 0.05)):

A — nmpixarenpHas npoba; B — okkiIr03uoHHasA mpoba
Fig. 3. The state of blood flow reserve (%) during functional tests in groups of patients with occupational knee
osteoarthritis at baseline and after the rehabilitation course (* significance of differences compared to the control group
(p < 0.05); * significance of intragroup differences (p < 0.05)):

A — breath-holding test; B — occlusion test

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



Karmanovskaya S.A. et al. / Journal of Siberian Medical Sciences Vol. 6, No. 3 (2022)

IoKasaTesib CHU3WJICHA K 3aBepIIEHUI0 HCCiel0Ba-
HUA y TAIMEHTOB 1-H TPYIIIHI B 1.2 pasa (p = 0.039),
YTO yKa3blBaJI0O HA YMEHBIIIEHUE CIla3Ma IIPUHOCH-
mux cocyzoB. Cpenu 06cIe0BaHHBIX MTAIIIEHTOB BO
2-f TpyIIle KOppeKnus IMOoKa3aTesis MMeJla MeHee
BBIpaKEeHHBIA xapakrtep (p > 0.05). OmHOHATpaB-
JIEHHbIE U3MeHeHUs ObUTH 3aUKCUPOBAHBI 110 UTO-
raM OKKJIIO3MOHHOH HpoOBI: y IAIMeHTOB B 1-U
rpynne nokasaTtenb PKK yBenuumsica B 1.2 pasa
(p = 0.046), 9TO CBUETETBCTBOBAIIO 00 YBETUUEHUU
KoJindecTBa (YHKIHMOHUPYIOUIUX KaNWLISAPOB, B
OTJINYME OT TOoKasaTejaed 2-U TPYIIbl, B KOTOPOH
yBenuuenne PKK Hocmyio MeHee BbIpaKeHHBIN
xXapakrep.

3AK/IOYEHUE

Y manueHTOB ¢ NpPOQecCHOHAJIbHBIM IOpake-
HUeM KOJIEHHBIX CYyCTaBOB IIPHU U3YUEHNU IreMO/INHA-
MHYECKHUX IapaMETPOB PETMOHAPHOTO KPOBOTOKA U
CTPYKTYPHO-QYHKITOHAIBHBIX ocobeHHOCTeH
nepudepUIeCcKUX COCYZOB HIKHUX KOHEUHOCTEH
BBIABJISIETCA 3HAYMMOE DPEMOJIETMPOBAHUE ITOIKO-
JIGHHBIX U 33/iHeOEPIIOBBIX apTepUil, MOBBIIIEHUE,
OTHOCUTEIBHO KOHTPOJIBHBIX IoKasaresiel,
CUCTOJIO-ZITUACTOJINYECKOTO WHJAeKkca Ha 11.48 %,
UH/IEKCA PE3UCTEHTHOCTH U MHJIeKca IIyJIbCallui Ha
6.9 u 8.8 % coorBercTBeHHO. [Ipu uccienoBaHUU
3a/1He6EPIIOBBIX APTEPHH y MTAIIMEHTOB ¢ IpodeccH-
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tors associated with reduced work productivity
among people with chronic knee pain // Osteoarthri-
tis Cartilage. 2013;21(9):1160-1169. DOI: 10.1016/j.
joca.2013.07.005.

OHAJIBHBIM TOHAPTPO30M OBLIO 3apETrHCTPUPOBAHO
JIOCTOBEPHOE yBEJWUYEHHE II0KA3aTess TOJIIIHHBI
KOMIUIEKCA WHTHMAa-Melia, OTHOCUTEJIHHO aHAJIO-
TUYHOTO 3HAYEHHWS B KOHTDOJBHOHM TIpyIIlEe, B
1.46 pasza. IameHeHue nepudepruueckoi reMouHa-
MHKUA OOYCJIOBHJIO HApyIIEHUE IMPOIIECCOB MHUKPO-
MUPKYJIAIUU B HIDKHUX KOHEYHOCTSIX B BUJIE CHIDKE-
HHUs, OT KOHTPOJIbHBIX 3HAYEHUH, IOKa3aTeJien:
6a3aIbHOM MUKPOLMPKYJISIIUY — B 1.3 Pa3a, aMILIH-
TyZbI BA30MOTOPHBIX U IIYJIbCOBBIX KOJIEOAHUU — B
1.6 U 2.4 pasa, YTO CBUJIETEILCTBOBAJIO O HAJIMYUU
CIIACTHYECKOTO KOMIIOHEHTAa B MeXaHU3Max Hapy-
IIEHUs] MUKPOIUPKYJIAINU IPU OZHOBPEMEHHOM
CHIDKEHUHN PEAKTUBHOCTH COCYJUCTON CTEHKH U
3aCTOUHBIX SABJIEHUSAX B BEHO3HBIX MUKPOCOCY/IAX.

OnTuMu3anys KOMIUIEKCHOTO JIeYeHUs OOJIBHBIX
¢ TpodeCCHOHATTLHBIMYI TOHAPTPO3aMH — IIPUMeEHEe-
HHEM MUKPOTOKOBOH 3JIEKTPOUMITYJIbCHOH Tepa-
nun — JI9HC okazasa moj0KuTeJIbHOE BIUSHUE Ha
COCTOSTHUE MHKPOIHPKYJIATOPHOTO PyCJsa, CIIoco0-
CTBOBaJIA YJIYUIIEHUIO IOKA3aTeJIs MUKPOITUPKYJIS-
WU B 1.2 pa3a, CHIKEHUIO CIACTHYECKUX BJIMSTHIH
B PE3UCTUBHOM DPYyCJIe B 1.2 pa3a, YBEJIMYEHUIO TIeP-
(y3uu TkaHel B 1.2 paza U yMeHbIIIEHHUIO 3aCTOMHBIX
SIBJICHUH B BEHyJIaX.

KoH@duaukT HHTEpPECOB. ABTOPHI 3aBJISIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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JKcCIIEpUMEHTAJIbHOE U3yYeHN e BJAUAHUA
NMMOOMIN3NPOBAHHBIX CyOTUJIU3UHOB
Ha padoTOCIIOCOOHOCTh U30JIMPOBAHHOTO CePAIla KPBICHI

I'.1. batikanos* 2, H.II. Jleonos?, II.I'. Mamonos* 2, K./1. Epmos® 2, P.A. Kaszes?, K.J1. baxapesa!,
M.C. CosimaToBat

'HHUH xauHuyveckoll u sKkcnepumeHmanvHot aumgonozuu — guruan ®PIBHY «Dedepanvhbiil uccaedosamenvckuil
yeHmp Hnemumym yumonoauu u 2enemuxu CO PAH», Hosocubupck, Poccus

2@I'BOY BO «Hosocubupckuil 2ocydapcmeeHHblil meduyuHckuil yHusepcumem» Munsdpasa Poccuu, Hogocubupck,
Poccus

AHHOTAIIUA

BBenenue. B HacrosAlee BpeMsa B KIMHUYECKYIO IIPDAKTHKY BHeZpeHA HOBas ¢dapMaKoJOrmyeckas TeXHOJIOTHUS
TPOMOOJIUTHUECKOH TepAIIUU C UCIOJIb30BAHIEM UMMOOWIN3UPOBAaHHBIX cyOTHIN3HHOB (MMC). B aKCcIIeprMeHTaTbHbBIX
U KJIMHUYECKUX HCCIIEIOBAHUAX MOKa3aHa BbICOKast 3(pheKTUBHOCTD U 6€301acHOCTD JIeUeHUs] TPOMOOTHYECKUX 3a60J1e-
BaHUH C TOMOIIBIO JIEKapCTBEHHOTO Ipenapara Tpom6oBasum, co3nanHoro Ha ocHoBe VIMC. HecMOTpst Ha TO, YTO JAHHBIH
JIEKapCTBEHHBIH ITpenapar MIMPOKO U3ydeH KaK TPOMOOJIUTHK, €r0o IUTIOPUIIOTEHTHBIE (papMaKOJIOTHYECKHE CBOMCTBA HE
OBLIIN JIETATHHO U3yIEHBI.

Il e 1 5 . M3yuuTh paboTOCIOCOOHOCTH U30JIMPOBAHHOIO CeP/ALIa KPBICHI IIPU KOpoHAapHOH nepdysun UmC.
MaTepuasab M METO/Bbl. BuccieqoBaHNM UCITOIb30BAHA MOJIEJIb N30JIMPOBAHHOTO CEP/IIA KPHICH 10 JIaH-
resopdy. B akcriepuMeHT GBLIO BKIIOUEHO 50 KpbIC TUHUU Brcrap. YKuBoTHbIe ObUTH pas/iesieHsl Ha 5 rpymil (110 10 0co-
6ell B KaX70H): 1-A TPyNIIa — KOHTpOJIbHAA (cepana, nepdysupyemere pactBopoM Kpebea — XeH3eAlTa) U 4 ONBITHBIE
IpyIIbI — cepana, nepdysupyemsie VIMC B 4 KOHIEHTPAIUAX 170, 340, 510 u 1020 EJI/71 cooTBeTcTBEHHO. OLIeHUBAICSA
I0Ka3aTesib paboTOCIIOCOOHOCTH M30JTMPOBAHHOTO CEP/IIA, OTPAKAIIUN (HPAKTUUECKYI0 PAOOTY CEP/IEYHON MBIIIIBI U
BBIpa)KaeMbIY KaK IIPOU3Be/IeHNEe YaCTOTHI CEP/IeYHBIX COKPAIleHUH U CHJTBI ee COKpAllleHU B BUie 1aBJIeHU, Da3BUBae-
MOTO JIEBBIM YKEJTyZIOUKOM.

PesynbpTrarTsl. He obHapyxkeHO oTpunaTessHoro BiusaHua UMC Ha n3MeHeHHe pab0TOCOIOCOOHOCTH U30JIUPO-
BAHHOTO CeP/Ia KPHICHI. BhIsBIEHA TEHEHIUSA YBeIUYeHUsI paboTOCIOCOOGHOCTH B IIepBble 5 MUH npuMeHeHus VIMC.
JlocTtrkeHre MaKCUMyMa U JIJIUTEIbHOCTD 3TOT0 adpdekra 3aBucut oT KoHneHTpanuu IMC B nepdysupyemom pacTBope.
IIpu xouuentpamuu 170 EJ[/n1 oueBuaHbINA npupocT 3¢ dekTa 0OHAPYKUBAETCA ¢ 10-H MUHYTHI, IpU 00Jiee BBICOKHMX
KOHIIEHTPALUAX — ¢ 5-i MUHYTHL. [IIuTeIbHOCTh HapacTaHus 3¢ deKTa Npy NpUMeHeHnH 103 170—510 EJI /i coxpans-
eTcsi 10 20-1 MUHYTHI, Ipu npuMenennu UMC B 1o3e 1020 EJl/s1 — 1o 30-it MmuHyThl. Bo3BpaT mokasaresnei paborocmo-
COOHOCTH K MCXOJHBIM 3HAUeHHsM Habiomaercs npu npumeHeHun MMC B mose 170 EJl/n Ha 30-i MuHyTe, B 103€
340 EJl/n — Ha 40-i munyTe. [Ipu nepdysuu pacrBopom UNmMC B KOHIEHTpanusax 510 u 1020 EJ[/1 k 40-i MuHyTe
addexT yBemmueHus paboToCIOCOOHOCTH 0cIabeBaeT, HO OCTAETCs Bee ke 60Jiee BRICOKUM 10 CPABHEHUIO C HCXOTHBIMHU
IIOKa3aTessAMH.

3akaio4eHUue. IlomydeHHbIe SKCIIepHMeHTAIbHbIE JAHHBIE NTOKA3bIBaIoOT, YTo MIMC yBesnnuuBaoT paboTocrnocoo-
HOCTb cep/ilia. JJaHHOe 06CTOATENTBECTBO IO3BOJIUT PACIIMPHUTH IIPUMEHEHEe JIeKapCTBEHHOT0 npenapaTta Tpom6oBasum B
YCIIOBHSAX KaTaCTPO( bl KOPOHAPHOTO KPOBOOOPAIIEHUS.

Kaouessle crosa: paboToCIOCOOHOCTh CepAlia, UMMOOUIN3UPOBAHHbIE CYOTUIN3UHBI, TpoM6OBa3UM, N30IMPOBAH-
HOE CcepAle.

OoO0paszen murupoBaHusa: baiikanos I.U., Jleonos H.II., Maymounos II.T., Epmos K.U., Kusases P.A., baxa-
peBa K.1., ConmaroBa M.C. DKcliepuMeHTATIbHOE U3yUeHNe BIUSHUA HUMMOOMIN3UPOBAHHBIX CYyOTUIM3UHOB HA pa-
60TOCIIOCOOHOCTH U30JIMPOBAHHOTO cepaia Kpbichl // Journal of Siberian Medical Sciences. 2022;6(3):57—71. DOI:
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Experimental study of the immobilized subtilisins’ effect
on the performance of an isolated rat heart

G.I. Baikalov*2, N.P. Leonov', P.G. Madonov* 2, K.I. Ershov* 2, R.A. Knyazev?, K.I. Bakhareva’,
M.S. Soldatova*

Research Institute of Clinical and Experimental Lymphology, Branch of the Federal Research Center Institute
of Cytology and Genetics, Novosibirsk, Russia

2Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT

Introduction. Currently, a new pharmacological technology of thrombolytic therapy using immobilized subtili-
sins (ISs) has been introduced into clinical practice. Experimental and clinical studies have shown the high efficacy and
safety of the treatment of thrombotic diseases using the drug Thrombovasim®, created on the basis of ISs. Although this
drug has been widely studied as a thrombolytic, its pluripotent pharmacological properties have not been studied in detail.
Aim . To study the performance of an isolated rat heart under the coronary perfusion with ISs.

Materials and methods. TheLangendorff’s perfused heart model was used in the study. The experiment
included 50 Wistar rats. Animals were divided into 5 groups (10 animals each): group 1 — control (hearts perfused with
Krebs-Henseleit solution) and 4 experimental groups — hearts perfused with ISs at 4 concentrations of 170, 340, 510 and
1020 IU/I respectively. The performance indicator of an isolated heart was assessed, reflecting the actual work of the heart
muscle and expressed as the product of the heart rate and the strength of its contractions in the form of the pressure devel-
oped by the left ventricle.

Results. Nonegative ISs effect on the performance of the isolated rat heart was found. A tendency to increase the per-
formance in the first 5 minutes of using ISs was revealed. The achievement of the maximum and the duration of this effect
depend on the ISs contents in perfusate. At a concentration of 170 IU/], an obvious increase in the effect is found from the
10th minute, at higher concentrations — from the 5th minute. The duration of the increasing performance effect when using
doses of 170—510 1U/1 is maintained up to the 20th minute, when using ISs at a dose of 1020 IU/1 — up to the 30th minute.
The return of the performance indicators to the baseline values is observed at the 30th minute, at a dose of 340 IU/1 — at the
40th minute. When perfused with a solution of ISs at concentrations of 510 and 1020 IU/1, by the 40th minute, the effect of
increasing performance weakens, but the parameters still remain at higher levels as compaired to those at baseline.
Conclusion. The experimental data obtained show that ISs increase the performance of the heart. This circum-
stance will allow expanding the use of the drug Thrombovasim® in a catastrophe of the coronary circulation.

Keywords: heart performance, immobilized subtilisins, Thrombovasim®, isolated heart.

Citation example: Baikalov G.I., Leonov N.P., Madonov P.G., Ershov K.I., Knyazev R.A., Bakhareva K.I., Solda-
tova M.S. Experimental study of the immobilized subtilisins’ effect on the performance of an isolated rat heart. Journal
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BBEJIAEHUE

JIna SKCIlepUMeHTAJIbHBIX KCCIETOBAHUN cep-
JIEIHO-COCYAUCTON CHCTEMBI CYIIECTBYIOT Pa3JIMd-
Hble Moziesin. OJTHOM U3 HUX SIBJISETCSA MOJIENb TIep-
dy3uu H30TUPOBAHHOTO Cep/lla KpbIchl. JlaHHAs
MO/IeJIb TI03BOJISET JIETAJIBHO HMCCIeI0BaTh (GU3UO0-
JIOTUYECKUE U OMOXUMUYECKUE TIPOIECCHI B OPTaHE,
a TaK’Ke BHEIIHKUE BO3/IENCTBUS HA HETO B YCJIOBUAX
OTCYTCTBHUSI CUCTEMHBIX HEHPOTEHHBIX U TyMOPaIb-
HBIX (AKTOPOB perysanuu pabotsl cepamna. OmHOU
U3 MOJeJiel W30JUPOBAHHOTO CEPALA SIBJISETCS
meror Jlaurengopda (O. Langendorff) [1]. TTpun-
1 paboTel cep/nia o Jlanrenaopdy 3aKI0vaeTcs
B TOM, 4TO Iep(y3HMOHHBIA PACTBOp IOCTYIIae€T B
aopTy uepe3 KAHIOII0. AOPTIHHBIHN KJIallaH 3aKpPbI-
BaeTcs 3a CUET JIaBJIEHU B a0pTe, U epdy3UOHHBIN

INTRODUCTION

There are various models for experimental stud-
ies of the cardiovascular system. One of them is the
isolated perfused heart model. This model makes it
possible to study in detail the physiological and
biochemical processes in the organ, as well as the
external influences in the absence of systemic neu-
rogenic and humoral factors regulating the work of
the heart. One of the isolated heart models is the
Langendorff’s technique (O. Langendorff) [1]. The
principle of the heart according to Langendorff is
that the perfusion solution enters the aorta through
a cannula. The aortic valve closes due to the pres-
sure in the aorta, and the perfusion solution enters
only the coronary arteries. After passing the micro-
circulatory bed of the heart, the solution is col-
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PacTBOP MOCTYIAET TOJIBKO B KOPOHAPHBIE aPTEPHH.
[Tpoiinst MUKPOIUPKYJISATOPHOE PYCJIO CEPAIIA, pac-
TBOP COOMPAETCs IO CHCTEME BEH CepAIa B KOPOHAP-
HBII CHHYC U Jlajiee IIOCTYIIAeT B IIPABOE Ipecep-
nue. Ha puc. 1 mpejicTaBieHa cxeMa yCTaHOBKH JIJIs
pabotel Ha w30MpPOBaHHOM 1O JlanreHHOPDY
cep/le KPhICHI.

Brkenne nepdy3nOHHOTO pacTBOpa IO U30JIU-
POBaHHOMY CEP/IY MPAKTUYECKU ITOJTHOCTHIO MO/Ie-
JIUPYeT KOPOHAPHYIO epdy3HI0 MUOKAP/a U [T03BO-
JISIET OLIEHUBATh BJIMSHUE KCCJIEAyeMbIX Ipernapa-
TOB Ha MHOTOYHCJIEHHbIE (PU3MOJIOTHYECKIE U OHO-
XUMHYECKHE TapaMeTPBI pabOThI cep/ia. ATO 00CTO-
SITEJICTBO JIaeT OCHOBAHWSA JJIs1 MPOBENEHUS KaK
CKPHUHUHTOBBIX, TAK ¥ IPENU3UOHHBIX (HhapMaKOJIO-
TUYECKUX UCCIIEIOBAaHUI JIEKAaPCTBEHHBIX IIperapa-
ToB [2—7]. B HacToslee BpeMs B KJIMHUYECKYIO
IIPAaKTUKy BHEApPEeHAa HOBas (apMaKOJIOTHUYECKas
TEXHOJIOTHS TPOMOOJTUTHUECKOH TEPAITHHU C UCIIOJTb-
30BaHUEM HMMMOOWJIN3UPOBAHHBIX CYOTHJIM3HHOB
(MMC). B »sKClIepUMEHTAJbHBIX M KJIMHUYECKUX
HCCJIeIOBAHUAX NTOKa3aHa BbIcOKasA 9 HEKTUBHOCTD
u 6e30MacHOCTh JIeUeHUsI TPOMOOTUUECKHX 3a00Jie-

lected through the heart venous system into the
coronary sinus, and then enters the right atrium.
Fig. 1 shows an apparatus unit diagram for work-
ing on the Langendorff-isolated perfused rat heart.

The movement of the perfusion solution through
the isolated heart almost completely simulates the
coronary perfusion of the myocardium and makes it
possible to evaluate the effect of the studied drugs on
numerous physiological and biochemical parameters
of the heart. This circumstance provides grounds for
conducting both screening and precision pharmaco-
logical studies of drugs [2—7]. Currently, a new phar-
macological technology of thrombolytic therapy using
immobilized subtilisins (ISs) has been introduced
into clinical practice. Experimental and clinical stud-
ies have shown high efficacy and safety in the treat-
ment of thrombotic diseases with the use of the drug
Thrombovasim®, created on the basis of ISs [8—10].
This drug has been widely studied as a thrombolytic,
but its pluripotent pharmacological properties have
not been studied in detail. This circumstance was the
basis for carrying out experimental work to study the
effect of ISs on the work of an isolated heart.

Puc. 1. Cxema ycTaHOBKY /151 Tiepdy3UH H30JIMPOBAHHOTO CEP/ILIA KPBICHL: 1 — KapOOTeH; 2 — eMKOCTb C IephY3UOHHBIM
PacTBOPOM; 3 — MEPUIBCTATUIECKUI HACOC; 4 — TEPMOCTATHIECKAs BO/sIHAsL OaHs; 5 — MepHasi TPyOKa; 6 — HarpeBaTesIb-
Has CIIUPAJIb; 7 — BAHHOUKA /LA CepALa; 8 — CepAlle; 9 — eMKOCTb /I cObopa oTTeKarolero nepdysara; 10 — KaTeTep
C JIATEKCHBIM OA/UTOHYUKOM; 11 — I POBOU JATYHK JABJIEHNUS; 12 — aHAJIIOTOBO-IIU(POBOI TPeo0pa3oBaTeib;

13 — IEPCOHAILHBIN KOMIIBIOTED
Fig. 1. Langendorff apparatus setup diagram for perfusion of the isolated rat heart: 1 — carbogen;

2 — container with perfusion solution; 3 — peristaltic pump; 4 — thermostatic water bath; 5 — measuring tube;

6 — heating coil; 7 — heart bath; 8 — heart; 9 — container for collecting the outflowing perfusate; 10 — catheter with a latex
balloon; 11 — digital pressure sensor; 12 — analog-to-digital converter; 13 — personal computer

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

59



Baiikanos I'U. u dp. / Journal of Siberian Medical Sciences T. 6, N? 3 (2022)

BaHUH C TIOMOIIBIO JIEKAPCTBEHHOTO IIpernapara
TpomboBaszum, cozmanHoro Ha ocHoBe IMC [8—10].
JlaHHBIH JIEKApCTBEHHBIN IIPEIapar IIHPOKO U3YIeH
KaK TPOMOOJINTHK, HO €0 IUIIOPUIIOTEHTHBIE dap-
MAaKOJIOTHYECKHE CBOHCTBA He OBLIN JETaTbHO U3Y-
4eHbl. ITO OOCTOSATENHLCTBO ABUJIOCH OCHOBAHUEM
JUISL TIPOBEJIEHUS SKCIEPUMEHTAIBHBIX PaboT II0
nsydeHuo BiausHuA MmMC Ha paboTy M307IMpOBaH-
HOTO cepana.

IIEJIb NCCJIEAJOBAHUA

N3yunTh paboTOCIIOCOOHOCTh M30JUPOBAHHOTO
cep/ilia KPhICHI IO/ BO3/IEHCTBUEM KOPOHAPHOH ep-
¢ysuu NUmC.

MATEPHWAJIbI 1 METO/1bI

Pacuem ebl60pKU IPOBENIEH B COOTBETCTBUH C PEKO-
MEH/IAIUSMH TI0 OIIPeIeJIEHUI0 pa3Mepa BEIOOPKHU It
JIOKJTMHUYECKUX HWCCIIEIOBAHUHA Ha J1abOPaTOPHBIX
JKUBOTHBIX [11]. CortacHO pacueram sl IPOBEIEHUS
HCCITeZIOBaHUS HEOOXOIUMBIH pazMep BHIOOPKH COCTa-
BWJI 10 JKMBOTHBIX B IPYIIIIE, UTO [JISA 5 TPYIIIT SKBHUBA-
JIEHTHO 50 JKMBOTHBIM M COOTBETCTBYET 80 % MOIIIHO-
CTU U 5 % CTaTUCTUYECKON 3HAYNMOCTH.

JlabopamopHble jcugommbwle. DKCIIEPUMEHTHI 10
nsyuenuto BausHusa MMC Ha paboTOCIIOCOOHOCTH
cep/ilia OBUIH BBIIOJTHEHBI eX ViV0 Ha 50 U30JIMPO-
BaHHBIX cep/lax Kpblc-caMI0B JuHuu Bucrap. Eciu
IocJie TOPAKOTOMHUU IIPU BU3YAJIBHOM OCMOTpE Y
JKUBOTHBIX ~ OOHAPYKUBAJIUCh  I1aTOJIOTHYECKHE
U3MEHEHHUsI B JIETKUX, H30BITOYHOE HAKOIUIEHHE
JKHpa B cepAlle, TaKue cepia ObLIN UCKIIOUEeHbI U3
DKCIIEpUMEHTa. OJKCIIEPUMEHT IpeayCMaTpUBa
¢dopmupoBanue 5 rpymi (10 KUBOTHBIX B KaXK0H)
[0 COCTaBy pPacTBOpa, KOTOPHIM OCYIIECTBJISIIACH
nepdy3usa U30JIMPOBAHHOTO cep/La:

1. KouTposbHas rpymmna — nepdysusi pacTBOPOM
Kpebca — Xensesnsiira.

2. OmbITHasA rpynma 1 — mnepdysus pacTBOpOM
NwmC B koH1eHTparuu 170 EJT /.

3. OmbITHasA rpynna 2 — mnepdy3us pacTBOPOM
NmC B koHIeHTparuu 340 EJT/ .

4. OnplTHad rpynna 3 — nepdysus pacTBOpOM
NmC B koHIleHTpaIuu 510 EJI/1.

5. OneITHasA rpynna 4 — nepdy3us pacTBOPOM
NwmC B koHIIeHTparuu 1020 EJT /.

Memodonoaus skcnepumenma. IlokazaTesb pabo-
TOCITOCOOHOCTH M30JIMpoBaHHOrO cepamna (P) orpa-
JkaeT (pakTHUecKyl0 paboTy CepAEeYHON MBIIIIbI U
BBIPQKAETCs KaK MIPOU3BE/IEHNE YaCTOThI CEPEUHbIX
cokparennii (UYCC) u cuibl ee COKpAIlEeHUH B BUE
JIaBJIEHUsI, PA3BUBAEMOT0 JIEBBIM KeTy1ouKoM (JIJIK)

P (MM pr. ct. - Mua™) = YCC - JIJIK.

AIM OF THE RESEARCH

To study the performance of an isolated rat heart
under the coronary perfusion with ISs.

MATERIALS AND METHODS

The sample calculation was carried out in accor-
dance with the recommendations for determining
the sample size for preclinical studies on laboratory
animals [11]. According to the calculations for the
study, the required sample size was 10 animals per
group, which for 5 groups is equivalent to 50 animals
and corresponds to 80% power and 5% statistical
significance.

Laboratory animals. Experiments to study the
ISs effect on the performance of the heart were car-
ried out ex vivo on 50 isolated hearts of male Wistar
rats. If on thoracotomy the visual examination of the
animals revealed pathological changes in the lungs,
an excessive accumulation of fat in the heart, such
hearts were excluded from the experiment. The
experiment involved the formation of 5 groups
(10 animals each) according to the composition of
the solution used to perfuse the isolated heart:

1. Control group — perfusion with Krebs-Henseleit
solution.

2. Experimental group 1 — perfusion with an ISs
solution at a concentration of 170 IU/I.

3. Experimental group 2 — perfusion with an ISs
solution at a concentration of 340 IU/L.

4. Experimental group 3 — perfusion with an ISs
solution at a concentration of 510 IU/I.

5. Experimental group 4 — perfusion with an ISs
solution at a concentration of 1020 IU/I.

Methodology of the experiment. The perfor-
mance indicator of an isolated heart (P) reflects the
actual work of the heart muscle and is expressed as
the product of the heart rate (HR) and the strength of
its contractions in the form of the pressure devel-
oped by the left ventricle (LVP)

P (mm Hg - min™) = HR - LVP.

Coronary perfusion was performed according to
the Langendorff method at a constant pressure of
80 mm Hg [1]. The stock solvent and control perfu-
sion preparation was the Krebs-Henseleit solution
(pH — 7.4, temperature — 37.5°C). Cardiac oxygen-
ation was provided by saturation of the perfusion
solution with carbogen (95% O, and 5% CO,). The
isolated heart worked for at least 15 min without
recirculation of the perfusion solution until constant
pressure in the left ventricle and the rate of contrac-
tions were established. Then, the studied component
was added to the perfusion solution, and the heart
worked in the recirculation mode for 40 min. There
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Koponapnas nepdysus npoBojuiach IO MeTO-
nuke JlanreHmopda IIpH IIOCTOSHHOM JIaBJIEHUU
80 MM pr. cr. [1]. Ba3oBBIM pacTBOpUTENIEM U KOH-
TPOJIBHBIM ITePGY3UOHHBIM IIPEapaToM ObLT pACTBOP
Kpebca — Xeuzemsiita (pH — 7.4, Temmepatypa —
37.5 °C). OkcureHarus cepziia obecreunBagach Hachl-
menneM 1epdy3HOHHOTO pacTBopa KapbOreHOM
(95% O, 1 5% CO,). BriesienHOe cepe paboTano He
MeHee 15 MHUH 0e3 perupKy/uu mnepdy3HoHHOTO
pacTBopa Ji0 yCTaHOBJIEHUS IIOCTOSTHHBIX ITOKa3aTesTei
JIaBJIEHUS B JIEBOM JKEJIyJIOUKE M YaCTOThI COKpaIlle-
Huil. 3areM B nepdy3HOHHBIA PACTBOP BHOCHJIN
HCCTIelyeMBbI KOMIIOHEHT, U ceple pabotano B
PeKUMe PelUpKYJISIUUA B TeueHne 40 MuH. [Ipemy-
CMOTpPEHO 6 KOHTPOJIBHBIX TOYEK /JI PETHUCTPAIIH
mapamerpoB YCC u JIJI7K: Hauasno nepdy3nn ucciiemy-
€MBIM ITpenapaToM — ToUKa 0, Jajiee 5, 10, 20, 30, 40-1
MUHYTHI Iepy3un. 3anuch U perucTparus nokasare-
stert YCC u JIJIK ocyIecTBsiach Mpy MMOMOIIU TTPO-
rpammbl DiSco 3.46.1.1 (OO0 «Motop-Macrep», Poc-
cust). @parMeHT 3aIKCH IPeZCTaBIeH Ha PUC. 2.

Jnsa nopcuera YCC Ha rpaduke oTMepsu 6 ¢ U
OTIPEJIEJISITN, CKOJIBKO ITUKOB MaKCUMAJILHOTO JIaBJie-
HUS B JIEBOM JKeJIyJIOUKE OCYIIIECTBIIAETCS 32 JAaHHBIN
IIPOMEKYTOK BpeMeHU (cM. puc. 2). layee mepecuer
TIPOW3BO/IMJIA B MUHYTHI (y1./MuH). [I7151 peructpanuu
JJIK B s1eBOM TIpejicepAny 3a YIIIKOM JieJIayIu pa3pes,
3aTeM uYepe3 Hero BBOJIMJIN JIATEKCHBIM OaJLIOHUUK,
KOTOPBIH HATIOJTHSJIA U30TOHHYECKUM PACTBOPOM XJI0-
pyAa HaTpusi 10 HeOOXOAUMOTO 00hEMA U COEIUHSLITH C
POBHIM JATINKOM JiaBJieHusl. Jlayee curHai mocry-

are 6 test points specified for recording heart rate
and LVP parameters: the beginning of perfusion with
the test drug — point o, then 5, 10, 20, 30, 40 minutes
of perfusion. Recording and registration of heart rate
and LVP parameters were carried out using a DiSco
3.46.1.1 program (Motor-Master LLC, Russia). A
fragment of the recording is shown in Fig. 2.

To calculate the heart rate, 6 s were measured on
the graph and it was determined how many peaks of
the maximum pressure in the left ventricle occured
during a given period of time (see Fig. 2). Further
recalculation was carried out in minutes (beats/
min). To register the LVP, an incision was made
behind the left atrial appendage, then a latex balloon
was inserted through it, which was filled with iso-
tonic sodium chloride solution to the required vol-
ume and connected to a digital pressure sensor.
Next, the signal went to an analog-to-digital con-
verter and then to a personal computer (see Fig. 1).
Firstly, the balloon was inserted into the atrial cavity,
and then through the mitral valve into the cavity of
the left ventricle. The volume of liquid supplied to
the balloon was determined on the graph along the
lower border of the red vertical scale up to the mark
equal to 0.25 V. Data on the strength of contraction
of the left ventricle are presented as voltage in volts
(peak height), measured on a DiSco 2 oscilloscope
(Motor-Master LLC, Russia). A conversion factor
(k = 0.0093) is provided to convert LVP data from
volts to millimeters of mercury based on the calibra-
tion of the digital pressure transducer. At the end of
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Puc. 2. ®parMeHT 3aMKCH OCIUUIOTPAMMBI PA0OTHI JIEBOTO JKEJIYIOUKA: 1 — MAKCUMAJIbHOE [IaBJIEHUE,
CO3/1aBaeMOe JIEBBIM KEJTYZOUYKOM; 2 — YYACTOK 3AIUCH JJIsI OIIPEeJIEH ST KOJIMYECTBA IINKOB
MaKCHMaJIbHOTO /IaBJIEHUsI JIEBOTO KEJIY0UKA /I pacyeTa JacTOThI COKPALEHHH Ccepia B 1 MUH
Fig. 2. A fragment of the oscillogram recording of the left ventricle: 1 — the maximum pressure developed
by the left ventricle; 2 — site of the recording to determine the number of peaks of the maximum pressure
of the left ventricle to calculate the heart rate in 1 min
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MajJl Ha aHaJoroBO-I(pPOBOM mpeobpazoBaTesib H
3aTeM Ha IIEPCOHAJIBHBIN KOMITbIOTEp (cM. puc. 1). bas-
JIOHUMK BBOZIJIA CHAYajia B IIOJIOCTH IIPEJICEPAUs, a
3aTeM uepe3 MUTPAIBHBIN KJIANIAH — B ITOJIOCTD JIEBOTO
skemynouka. OObeM JKHJIKOCTH, TOJIaBaeMbI B Oasi-
JIOHUUK, OIpeNle/sUTM Ha rpaduke MO HIDKHEH Tpa-
HUIIE KPAaCHOW BEPTHKAJILHOM IIKAIbl JI0 OTMETKH,
paBHOU 0.25 B. J/laHHBIE O CHJIE COKpAIEHUS JIEBOTO
JKeJTyJTIOYKA IPEZICTABJIEHBI KaK HATPsLKEHUE B BOJIb-
Tax (BBICOTA MHMKA), U3MepsIBIIIeecs Ha ocipuuiorpade
DiSco 2 (OO0 «Motop-Macrep», Poccust). [l1s nepe-
Boza AaHHbIX JIJI7K 113 BOSIBT B MIJIIMETPBI PTYTHOTO
crosba TpesycMOTpeH KoabdUIMeHT mepecyera
(k = 0.0093) Ha OCHOBe KaIMOPOBKU ITUGPOBOTO /IAT-
YypKa AapyieHus. [10 OKOHYaHUIO SKCIIEPUMEHTA TI0JTy-
YeHHbIE JIAHHbIE BBICOTHI IHMKA BHOCKIN B TaOJIUILY
Excel, 1 mporpaMma aBTOMAaTHUYECKU IEPECUNTHIBAIA
3HAUEHUs U3 BOJIBT B MIJLTUMETPBI PTYTHOTO CTOJIOA.
Hcenedyembiit npenapam. VMC  1mipecTaBisoT
cobol (hapMareBTUUECKYIO CyOCTAHITHIO JIEKAPCTBEH-
Horo mpemnapata TpomboBazum ¢ epMeHTATHBHOMN
aKTUBHOCTBIO 5400 EJl B rpamMme cyxoro BelecTBa
(mpousBosurens — AO «Cubupckuit eHTp hapMako-
JoTMu U OuWoTtexHosiorun», HoBocubupck, Poccus).
Hccenyemblii mpernapar — JIMOMWIN3HUPOBAHHBIN
IIOPOIIOK CBETJIO-’KEITOTO IIBETA, JIETKO PACTBOPSIO-
IITUHCS B KPUCTAJUTOUTHBIX U KOJUTOW/THBIX PACTBOPAX.
Memodvt cmamucmuueckoit obpabomxku. Cratu-
CTUYECKUI aHAIN3 TAHHBIX ITPOBEZIEH C UCIIOJIb30Ba-
uriem mporpamm MedCalc 11.3.3 (MedCalc Software),
STATISTICA 8.0 (StatSoft Inc.) u Microsoft Office
Excel 2007. ITokazaTesin paboOTOCIIOCOOHOCTH B IPyII-
Tax Ha 3Tarax uCCjaeIOBaHMA, a TAKXKe PA3HOCTH ITOKa-
3aTesiell paboTOCIIOCOOHOCTH MEXK/TY KOHTPOJIBHBIMU
Toukamul (dTamamu) uccenoBanus (AT) mpencras-
JIEHBI KaK CpeJiHee U CTAaHAAPTHOE OTKJIOHEHHE WU
KaK MeJ[UaHHble W MEKKBAaPTWIbHbIE MANA30HbL
ITpoBepka HOPMAJIBHOCTH PACIIpeIeIeHUs KOJInde-
CTBEHHBIX ITPU3HAKOB IIPOBE/IEHA C UCIIOTH30BAHUEM
kputepus [lanupo — Yuika. /14 JaHHBIX, IMEIOIIAX
HOPMAaJIbHOE PacIIpe/ieIeHre, UCIIoIb3oBasics F-rect
JUIl TIPOBEPKU TIPEIIOJIONKEHUsT 00 OTHOPOIHOCTH
nucrepcril. [I1s1 MeXXTpyIIOBOTO CPABHEHIS IIOBTOP-
HPBIX U3MEPEHHI HCIIOJIH30BaH JIUCIIEPCHOHHBIA aHa-
JIU3 TOBTOPHBIX uaMepeHuit (RM-ANOVA). Yuutsi-
Basi, UTO YACTb JJAHHBIX UMeJIa OTIIMIHOE OT HOPMAaJTb-
HOTO pacIpeyiesieHre 1 HEKOTOPhIe JIaHHbIE TTOKa3blI-
BaJIM HETOMOTEHHOCTh AVCIIEPCUM, Tepes] IpoBesie-
HueM RM-ANOVA BbinosiHeHa Jiorapudmuyeckas
TpaHcopMmarua  JaHHBIX. llpu  mpoBeseHUU
RM-ANOVA onenuBaics koadpdunuent chepuaHo-
cru I'punxayca — I'eficcepa, KOTOPBIH UCIIOJIH30BAH B
KayecTBe OIPaBOYHOTO KoadduIirenTa, mpuMeHeH-
HOTO K CTeIeHsIM CBOOO/IbI, UCIIOJIb3YEMBIM LIS Pac-

the experiment, the obtained peak height data were
entered into an Excel spreadsheet, and the program
automatically recalculated the values from volts to
millimeters of mercury.

The investigational drug. ISs is a pharmaceutical
substance of the drug Thrombovasim® with an enzy-
matic activity of 5400 IU per gram of dry matter
(manufactured by Siberian Center for Pharmacology
and Biotechnology JSC, Novosibirsk, Russia). The
test drug is a light yellow lyophilized powder, easily
soluble in crystalloid and colloid solutions.

Statistical processing methods. Statistical data
analysis was carried out using MedCalc 11.3.3 (Med-
Calc Software), STATISTICA 8.0 (StatSoft Inc.) and
Microsoft Office Excel 2007. Performance indicators
in groups at the stages of the study, as well as the dif-
ference in performance indicators between test
points (stages) of the study (AT) are presented as
mean and standard deviation or as median and inter-
quartile ranges. Checking the normality of the distri-
bution of quantitative variables was carried out using
the Shapiro-Wilk test. For normally distributed data,
an F-test for homogeneity of the variances was used.
Repeated-measure analysis of variance (RM-
ANOVA) was used for the intergroup comparison.
Considering that some of the data had a different dis-
tribution from normal and some data showed inho-
mogeneity of variances, a logarithmic transformation
of the data was performed before RM-ANOVA. Dur-
ing the RM-ANOVA the Greenhouse-Geisser sphe-
ricity index was estimated, which is used as a correc-
tion factor applied to the degrees of freedom used to
calculate the p for the observed value of F. The results
of RM-ANOVA are presented as an intergroup
effects — BSE (Between-Subjects Effect — difference
between groups) and intragroup effects — WSE
(Within-Subjects Effect, while F — difference between
measurements and G - F — difference between mea-
surements depending on group membership). After
RM-ANOVA, post hoc analyses were performed in
the presence of significant (p < 0.05) intergroup and
intragroup effects. The Friedman test was used for
intragroup analysis repeated measurements followed
by posteriori comparison using the Wilcoxon test
with the Bonferroni correction for p value. The Krus-
kal-Wallis test was used for intergroup analysis of
quantitative indicators, followed by a posteriori com-
parison using the Conover-Iman test.

RESULTS AND DISCUSSION

Table 1 and Fig. 3 shows the values of the heart
performance indicator during perfusion of an iso-
lated heart with ISs solution at the studied concen-
tration and the Krebs-Henseleit buffer at the stages
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yeTa 3HAYEHHUSA p /JIA HAOII0/aeMoro 3HaveHus F.
Pezysibraret RM-ANOVA mnpescraBjieHbl Kak MeX-
rpymnmnoBoii addert — BSE (paznunia mexmy rpyr-
maMu) U BHyTpuUrpynmnosble 3¢ dexrsr — WSE (F —
pasHuna Mmexzay usmepenusmu u G - F — pasHuna
MEKy U3MePEHUSIMHU B 3aBUCUMOCTH OT IIPUHAZJIEN K-
Hoctu K rpymme). [locte mpoeenenusi RM-ANOVA
MPY HAJTMIUH 3HAYUMBIX (P < 0.05) MEKTPYIIIOBBIX 1
BHYTPHUTPYIIOBBIX 3((dEKTOB BBHIIOJIHEHBI post hoc
ananusbl. Tect @pugMana UCIOIB30BAJICA IS BHY-
TPUTPYIIIOBOTO aHAJIN3a ITOBTOPHBIX H3MEpPEHUH C
TIOCJIEYIOIIM allOCTEPHOPHBIM CPABHEHHEM C TIOMO-
IIBI0 TeCcTa BIJIKOKCOHA ¢ MPUMEHEHUEM IOIPABKH
Bondepponu k 3HaueHuio p, tect Kpackemna — Yoi-
Jmca — JJIs MEXTPYIIIOBOTO aHAIN3a KOJIMYeCTBEeH-
HBIX IIOKa3aTeJIed C TMOCJIEAYIONIUM all0CTEPHUOPHBIM
cpaBHeHMeM c moMoIIbio Tecta Konosepa — Mmana.

PE3YJ/IBTATBI 1 OBCYKAEHUE

B Tabs. 1 U HA puc. 3 HPEICTABIEHbl 3HAYEHHUS
MoKas3aTessi paboTOCIIOCOOHOCTH TIPH TTephY3UH U30-
JINPOBAHHOTO cep/ria pactBopoM MMC B MCCIeayeMbIX
KOHIIEHTpaIusax u pactBopom Kpebca — XeHzessiiiTa
Ha 3Tarax ucciefioBanusi. I1o pesysibraTaM JTUCIIEPCH-
OHHOTO aHA/IN3a IMOBTOPHBIX HU3MEPEHUH HE BBISB-
JIEHO Pa3Iuuuii paboTOCIOCOOHOCTH MEXKAy TPYII-
[IaMu, HO UMEJIOCh pa3Jindre MoKa3aTesell Ha STarax
WCCJIEZIOBAHMST BHYTPU TPYII, a TaKKE pasiddre

of the study. According to the results of the analysis
of variance of repeated measurements, there were no
differences in the heart performance between groups,
but there were differences in indicators at the stages
of the study within the groups, as well as a difference
in changes in the performance at the stages of the
study, depending on the group the animal belongs to.

Analyzing the obtained data, one can note a ten-
dency to an increase in the performance of the heart
from the first minutes of perfusion with the ISs solu-
tion and reaching its maximum values at the 20th min-
ute when using doses of 170, 340 and 510 IU/I. In the
group of perfusion with ISs at a concentration of
1020 IU/1, the maximum peak of the increase in the
performance was observed at the 3oth minute of the
study. A small increase in the performance in the con-
trol group by the 20th minute of perfusion is explained
by the effect of reperfusion of the heart.

We have calculated the increase (difference) in
the performance indicator (AT) of the studie groups
at the stages of the study and compared it with the
control group (Table 2).

When evaluating the overall increase in myocar-
dial performance throughout the experiment (from o
to 40 min of perfusion), no differences were found
between the groups (Fig. 4), which confirms the data
of the statistical analysis using the presented above
RM-ANOVA.

Taosauma 1. ITokazarenu paborocriocobHOCTH cepAna (MM PT. CT. - MUH )

Table 1. Cardiac performance indicators (mm Hg - min™)

10 MUH
10 min

O MUH
0 min

5 MUH
5 min

I'pynma
Group

20 MHH
20 min

30 MUH
30 min

40 MUH

40 min p

nmC 170 EJl/n
ISs 170 1U/1
(n=10)

17 115 + 3113

17 847 + 3062 19100 +3233* 19 896 + 4120* 18 396 + 2097 17248 + 2354 <0.001T

NmC 340 EI/n 17 484 + 3585 19142 + 3590* 20329 + 3872* 21858 + 3548* 19 712 + 3355* 18 048 + 3005 <0.001t

ISs 340 IU/1
(n=10)

nmC 510 ENT/n
1Ss 510 1U/1
(n=10)

17 073 £ 5073 17917 £ 4606* 19 085 + 4954* 19 580 + 5485* 18 774 + 5015*% 17752 + 4510* <0.001T

NMC 1020 EJI/1 16 965 + 4308 18 268 + 4757% 18 928 + 4386* 19 696 + 4267* 20 081 +4360* 19 151 + 4788* <0.001T

1Ss 1020 IU/1
(n=10)
Koutposnb
Control
(n=10)

p 0.91* 0.45% 0.37*

15928 + 1529 16 032 + 1537 16 839 +1680* 16 959 + 1712* 16 937 + 1661* 16 833 + 1618* <0.001T

0.13* 0.35% 0.76**

IIpumeuanusa: [laHHBIe NpesCTaBIEHBI KaK cpe/lHee + cTaHAapTHOe oTkiaoHeHHe; RM-ANOVA: kosddunuenT chepuanocTa
I'punxayca — leiiccepa = 0.696; BSE-G: F = 0.72, p = 0.584; WSE-F: F = 46.32, p < 0.001; WSE-F - G: F = 3.1, p < 0.001.
* ANOVA; ** tect Kpackesna — Yosutuca; T rect ®pumana; * p < 0.0083 tect BUsikokcoHa /17151 TapHbIX BHIOOPOK (CpaBHEHME C HAYaTbHBIM

3TAIoM).

Notes: Data are presented as mean + standard deviation; RM-ANOVA: Greenhouse-Geisser sphericity index = 0.696; BSE-G:
F=0.72, p = 0.584; WSE-F: F = 46.32, p < 0.001; WSE-F - G: F = 3.1, p < 0.001.
* ANOVA; ** Kruskal-Wallis test; T Friedman test; * p < 0.0083 Wilcoxon test for paired samples (comparison with baseline).
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Puc. 3. [lunamuka paboToCIIOCOGHOCTH U30JUPOBAHHOTO CEP/IIIA B TPYIIIIAX UCCIIE/OBAHMUS
Fig. 3. The dynamics of the performance of an isolated heart in the study groups

“3MeHeHHsT Pab0TOCIIOCOOHOCTH HA 3Tarax MUCCIeN0-
BaHWUsI B 3aBUCHMOCTHY OT IIPUHA/JIEKHOCTH K TPYIIIIE.

AHaNMU3UPYys MOJIyUeHHbIE TaHHbIE, MOXKHO OTMe-
TUTh TEH/IEHITAIO K YBEJTMYEHUTO pabOTOCIIOCOOHOCTH
cepAla ¢ nepBbIX MUHYT nepdysuu pactsopom MmC
U JIOCTHJKEHHEM ee MaKCUMAaJbHBIX 3HAYeHWH Ha
20-1 MUHyTe NpU TPUMEHEHUH 03 170, 340 H
510 EJl/n. B rpynne nepdysun ImMC B KOHIIEHTpa-
nur 1020 EJl/n1 MakCHUMa/IbHBIA THK YBEJTUYEHUS
paboTtocmocobHOCTH HabIOAaICS Ha 30-H MHUHYTE
uccstenosanus. Hebospioi mpupoct paborocmocob-
HOCTHU B KOHTPOJIbHOM TPYIIIIE K 20-1 MUHYyTe epdy-
3un 00bsicHAeTCs 3 dexToM penepdy3uu ceparia.

Hamm mpoBenmeH pacuer mpupoctra (pasHOCTH)
mokasareJisi paborocrnocobHocTu (AT) uccienyemMbix
TPYII HA dTalax MUCCJIeIOBAaHUS U €r0 CPAaBHEHUE C
KOHTPOJIBHOU rpymnmou (Tabi. 2).

ITpu oreHKe 06I1Er0 MPUPOCTa paboTOCIIOCOOHO-
CTH MHOKap/ia Ha MPOTsXKEHIH BCETO SKCIIEPUMEHTA
(c 0-%1 Mo 40-10 MUHYTY Hepdy3uNn) He BBIIBIEHO
pasmuuuii Mexkay rpynmnamMu (puc. 4), YTO IOJ-
TBEPKJAIOT JIJaHHBIE CTATUCTHYECKOTO aHaIn3a
meTooM RM-ANOVA, mipe/icTaBIEHHOTO BBIIIIE.

Along with this, the analysis of the dynamics of
the increase in the myocardial performance at the
stages of the study shows the difference between the
experimental and control groups. Fig. 5 shows the
increase in the performance from the oth to the 5th
minute of perfusion. In all experimental groups,
there is a marked increase in the performance com-
pared with the control group (p < 0.05), which is due
to a large LVP increase in the experimental groups
compared with the control group (p < 0.0006 accor-
ding to the Kruskal-Wallis test) and characterizes the
onset of a positive inotropic effect of ISs.

In the periods from the 5th to the 10th and from
the 10th to the 20th minute of perfusion, there were
no differences in the dynamics of the performance
between the experimental and control groups (Fig. 6
and 7). This is explained by a decrease in the heart
rate (p = 0.0001 and p = 0.028 according to the Krus-
kal-Wallis test) in response to a more pronounced
LVP increase (p = 0.0001 and p = 0.0024 according
to the Kruskal-Wallis test) in the experimental groups
compared with the control group, and indicates the
preservation of a positive inotropic effect of ISs.
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Ta6uuna 2. Pazaocts (AT) uzmeHeHus1 paboTOCIIOCOOGHOCTH B OIBITHBIX M KOHTPOJIBHOM IPyTIIIaxX Ha STarax

HUCCIIEMOBAHUS

Table 2. Difference (AT) of changes in the heart performance in the experimental and control groups at the stages of the study

I'pynmna

Group ATI(O-s) ATz(s—m) AT:s(m—zo) AT4(20—30) AT5(30—40) AToﬁm(o—40)
NUmC 170 EI/n  —991 -1070 —1151 1339 1226 108

ISs 170 1U/1 (-2628; 645)*  (-1505; —430) (-2473;1290) (742;2036)*  (161;1699)* (~828; 473)
(n=10)

NmC 340 ENl/n  —1452 -1263 -1285 2387 1817 —-382

ISs 340 1U/1 (—2258; -1075)" (-1806; —323) (-1677; —1075) (2043;2581) (1237;2194)*  (-2215; 860)
(n=10)

NmC 510 Ell/n —672 —-968 59 1253 1285 —532

ISs 510 1U/1 (-2022; —323)* (-1484; —408) (-1355;538)  (-215;1656)*  (43; 1656)* (-1914; 108)
(n=10)

NmC1020 Efl/n1  —-1075 —554 —962 —-860 1188 —2258
ISs10201U/1  (-2032; —430)* (-1290; -54)  (-1290; —548) (-1086;710)  (54; 2462)* (-3548; 172)
(n=10)

KouTtposb 48 -869 —-100 67 49 -906
Control (—339; 113) (-1051; -661)  (-250; 0) (-120; 147) (~16; 253) (-1142; —716)
(n=10)

P 0.0077* 0.64* 0.06* 0.0001* 0.016%* 0.21%

IIpumeuanus: [/laHHbIe Ipe/CTaBJIEHbI KaK MeinaHa (25-1; 75-1 IPOIEHTHIID).

* p < 0.05 Tect KoHoBepa — lHmana (cpaBHEHUE ¢ KOHTPOJIbHOM rpymnoi); * Tect Kpackesna — Yosutuca.
N ot e s: Data are presented as median (25th; 75th percentile).

* p < 0.05 Conover-Inman test (comparison with the control group); * Kruskal-Wallis test.

ATon(o—4o] = Po Mun P4o MuH
ATgen(n—4o) =P, — P4o min

-8000
—6000 |
—4000
-I' A
A O
—2000 | A
A
A . =g
b % 2] A
0 % 4 jI \
i 0 Median
2000 | 1 O25%-75%
o T Non-outlier range
A Raw data
O Outliers
4000 \ \ \ \ \ * Extremes
170 Ell/n 340 Ell/n 510 E/l/n 1020 El/n  KoHTpoJsb
170 1U/1 340 1U/1 510 IU/1 1020 1U/1 Control
AT ygeno-s0: KW-H(4; 50) = 5.8062; p = 0.2141 |

Puc. 4. IIpupoct paboToCIIOCOOGHOCTH B OIBITHBIX X KOHTPOJIBHOH IPyIIiax

B UHTepBaJle ¢ 0-1 110 40-10 MunyTy nepdysun (AT o ,.)

Fig. 4. The increase of the heart performance in the experimental and control groups

from the oth to the 40th minute of perfusion (ATgen(O_40))
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AT, KW-H(4; 50) = 13.8877; p = 0.0077 |

Puc. 5. IIpupoct paboToCIIOCOOHOCTH B OIIBITHBIX U KOHTPOJIBHOM TPYIIIIAX B TEUEHE IEPBBIX 5 MUHYT nepdysuu (AT
Fig. 5. The increase of the performance in the experimental and control groups during the first 5 minutes of perfusion (AT

Hapsany ¢ stum, aHaau3 AMHAMHUKUA MPUPOCTA
paboToCIocOOHOCTH MUOKapAa Ha 3Tarax UCCIeno-
BaHUA MOKA3BIBAET Pa3jINuue MeX/1y OINBITHBIMHU U
KOHTpOJIBHOM Tpymmamu. Ha puc. 5 mpezncraBieH
pupocT paboTocnocoOHOCTU 3a MEPHOJ € O-U IO
5-10 MUHYTY Iepdy3un. Bo Bcex ONBITHBIX IPyIIIax
OTMeYaeTcsi BHIPAsKEHHBIH TPUPOCT paboTocmocos-
HOCTH II0 CPaBHEHHIO C KOHTPOJIBHOU TPYIIIOH
(p < 0.05), 9TO 0OYCIIOBIEHO GOJIBIINM IPUPOCTOM
JJIXK B ONBITHBIX TpyHIlax IO CPABHEHUIO C KOH-
TpoJIBHOU (p < 0.0006 110 TaHHBIM TecTa Kpackena —
Yosutnca) M XapakTepusyeT HAuayio IOJIOKUTEIb-
HOT'0 UHOTpPONHOTO JieiicTBusa UmC.

B mepuozp! ¢ 5-i Mo 10-10 U € 10-U IO 20-I0
MUHYTHI epY3UN PA3INUUi B JUHAMUKe paboTo-
CIIOCOOHOCTH MEXKAY OIBITHBIMU U KOHTPOJIBHOM
rpynmnamMu He BbIABIEHO (puc. 6 u 7). 9T0 00BACH-
ercs camkenueM YCC (p = 0.0001 u p = 0.028 110
maHHbIM Tecta Kpackena — Yosinca) B OTBET Ha
6ospmutt mpupoct JAJIK (p = 0.0001 u p = 0.0024
110 JaHHBIM Tecta Kpackesa — Yosuinca) B OIBITHBIX
rpynnax Mo CPpaBHEHUIO ¢ KOHTPOJIBHON U CBUIE-
TEJIbCTBYET O COXPAHEHUU ITOJIOKUTEIBHOTO HHO-
TponHoro adpdexra NUmC.

1(075))
1(0—5))

In the interval from the 20th to the 30th minute
of perfusion (Fig. 8), in groups with perfusate ISs
concentrations of 170, 340 and 510 IU/1, and in the
interval from the 30th to the 40th minute of perfu-
sion in all experimental groups (Fig. 9), we revealed
a negative dynamics of the increase in the heart per-
formance compared with the control group
(p < 0.05). These changes are characterized by a
decrease in LVP (p = 0.001 and p = 0.03 according to
the Kruskal-Wallis test) and its return to baseline,
which characterizes a dose-dependent regression of
the positive inotropic effect caused by ISs.

The study did not reveal any negative effect of ISs
on the change in the performance of the isolated rat
heart. On the contrary, there was a tendency to
increase the performance in the first 5 minutes of ISs
using. The achievement of the maximum and the
duration of this effect depend on the ISs concentra-
tion in the perfused solution. At a concentration of
170 IU/1, an obvious increase in the effect is found
from the 10th minute, at higher concentrations —
from the 5th minute. The duration of the effect rising
with the administration of ISs at doses of 170—
510 IU/1 lasts up to the 20th minute, at a dose of
1020 IU/1 — up to the 3o0th minute. Then there is a
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Fig. 6. The increase of the performance in the experimental and control groups
from the 5th to the 10th minute of perfusion (AT )
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Fig. 7. The increase of the performance in the experimental and control groups from the 10th to the 20th minute

of perquion (AT3(10—20))
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Fig. 8. The increase of the performance in the experimental and control groups from the 20th to the 30th minute

of perfusion (AT

B unTepBasie ¢ 20-i 1o 30-10 MUHYTY Hepdy3un
(puc. 8) B rpymmax ¢ koHreHTparusamu MmC B mepdy-
3aTe 170, 340 u 510 EJI /71, a Tak:ke B UHTEpBaJIe ¢ 30-i
10 40-10 MUHYTY nIepdy3UH BO BCEX OIMBITHBIX TPYII-
max (puc. 9) BbIsABJIEHA OTpUIIATEIbHAS JUHAMHUKA
pUpocTa paboTOCIIOCOOHOCTH IO CPABHEHHIO C KOH-
TPOJIBHOU Tpymmou (p < 0.05). JlaHHbIE U3BMEHEHUS
xapakrepusytoTcs ymenbienneM JIJIK (p = 0.001 u
p = 0.03 1o JaHHBIM Tecta Kpackesna — Yosuiuca) u
BO3BpAIlleHUEM €ro K HMCXOJHBIM IIOKa3aTessIM, UTO
XapaKTEPU3YET JI0303aBUCUMBIA PErpece IOJIOKHU-
TEJIbHOTO MHOTPOITHOTO A dekTa, BhizBaHHOTO IMC

[IpoBeieHHOE WCCIEIOBaHUE HE OOHAPYKUIO
otpuriaTessbHOro BiausHus MImC Ha udmeHeHue pabo-
TOCOTIOCOOHOCTH HM30JIUPOBAHHOTO CEPAIa KPBICHL
HamnpotuBs, BhIABIEHA TEHIEHIUS yBeTHUEHUs pabo-
TOCIIOCOOHOCTH B TIEPBbIE 5 MHUHYT INPUMEHEHUS
NmC. JloctmkeHne MaKCHUMyMa M JJINTEJIBHOCTH
aroro adgdekra 3aBucut or KoHneHtpanuu HMvC B
nepdysupyemom pactBope. Ilpu KOHIEHTpaIuu
170 EJI/n oueBuaHbIN TpUpPOCT 3 deKTa 06HAPYKU-
BaeTcs ¢ 10- MUHYTHI, TIpU 00JIee BHICOKUX KOHIIEH-
TPaNMAX — C 5-U MUHYTHIL. JJTUTETBHOCTH HApACTAHUS

)

return of performance indicators to the baseline
values — with the use of ISs at a dose of 170 IU/1 at the
3oth minute, at a dose of 340 IU/1 at the 40th min-
ute. With the use of ISs at doses of 510 and 1020 1U/],
by the 40th minute the effect of increasing of the per-
formance weakens, but the values of the performance
indicator are still higher than the baseline ones.

4(20-30)

The obtained experimental data show that immo-
bilized subtilisins increase the performance of the
heart. This circumstance will make it possible to
expand the use of the drug Thrombovasim® in condi-
tions of a coronary circulation catastrophe.

Experimental data suggest that in a wide range of
doses, Thrombovasim® will not lead to a decrease in
myocardial contractility. The study of the pharmaco-
logical mechanisms of the cardiotropic effect of
immobilized subtilisins should be continued.
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5(30-40)

Fig. 9. The increase of the performance in the experimental and control groups

from the 30th to the 40th minute of perfusion (AT

s¢pdexra npm npumeHenun HNmC B 1o3ax 170-—
510 EJl/n coxpaHsercs [0 20- MUHYTBHI, B J[03€
1020 EJI/n1 — 1o 30-#1 MUHYTHL. 3aTeM OTMeYaeTcs
BO3BpaT IOKazaTesJiel paboTOCIIOCOOHOCTH K HCXO-
JIHBIM 3HAYeHUsAM — Ipu npuMmeHennu VIMC B 703e
170 EJl/n Ha 30-1i MuHyTe, B 103e 340 EJI/i1 Ha 40-i
muHyte. [Ipu npumenennu MmC B nmo3ax 510 u
1020 EJ1/71 k 40-11 MmunyTe 3(pdeKT yBemmueHus pabo-
TOCITOCOOHOCTH OcJIabeBaeT, HO 3HAUEHUs IOKa3a-
TeJist paboTOCIIOCOOHOCTH BCE €IIle BBIIIIE NCXOTHBIX.

SAK/IIOUEHWE

HOJIY‘{eHHbIe SKCIIEpUMEHTAJIbHbIE JAHHbIE IIOKA-
3bIBAIOT, 4TO I/IMMO6I/I.TII/ISI/IpOBaHHI)Ie Cy6TI/I.TII/131/IHI)I
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BcrpeuaeMocTh MyTaliui ¥ MOTEPU TeTEPO3UTOTHOCTH B T€eHE
TP53 B 3aBUCHUMOCTH OT T€eHOTHUIIA I'S1042522 nipu 1udy3HOMI
B-kpynHoxjieTrouHou sum@ome

E.H. Boponaesa', M.l1. Uypkuna?, K.A. bamup3sane?, T.W. I1ocnienosa?, T.A. AreeBa?, B.H. MakcumMmoBs!

'HHUH mepanuu u npodpunraxmuueckou meduyurst — puauanr ®@I'BHY «DedepanvHblil ucc.1e0o08amenbCkuil yeHmp
Hnemumym yumoaoauu u eenemuxu CO PAH», Hosocubupck, Poccus

2@I'bOY BO «Hosocubupckuil 2ocydapcmeaerHylit MeOuyuHckuil yrusepcumem» Munzdpasa Poccuu, Hosocubupck, Poccus

AHHOTAIIUA

BBenenue. HenaBHue uccieoOBaHUA [TOKA3AIH, YTO B OIyXOJIEBBIX KJIETKAX PA3IMYHBIX THUIIOB 37I0KAUeCTBEHHBIX
HOBOOOPa30BaHUU Y HOCHUTEJIEH TeTePO3UTOTHOTO BapHAaHTA I'S1042522 reHa TP53 G0blIas YacTh TOYEYHBIX MyTaIlUH
BBISIBJISIETCSA B Arg-asuiesie, a motepsi rerepo3urotnoctd (I1I) mpuBoaut k yrpate Pro-astesis. OTHOBPEMEHHO C 3TUM OTIH-
caHa cBf3b Arg-asuiesis JAHHOTO [ToiuMopdusMa co CHUkeHneM 3G HeKTUBHOCTH Tepanuy 00JIbHBIX 37I0Ka4eCTBEHHBIMU
HOBOOOpa3zoBaHUAMU. PaHee n3yueHue rs1042522 Ha BBIOOPKAaX MAIIEHTOB ¢ JIUM(GOMaMU IPOBOAMIIOCH TOIBKO B 3/10PO-
BBIX TKAHsX, B OIIyX0J1eBOH TKaHu auddy3Hoi B-kpynHokierounoit sumbomsl (JIBKKJT) uccaemoBaHus JaHHOTO OJTHO-
HYKJIEOTHJITHOTO MOJMMOP(dU3Ma He BBINOJHSJINCh. YUUTBIBAsA CKJIOHHOCTh B-MM@OIIUTOB K p53-0MOCPELOBAHHOMY
aronTo3y, 0COOBIN MHTEPEC IIPEJICTABIIAET U3YIEeHHEe T€HOTHIIA I'S1042522 B COUETAHUU C COMAaTHYECKUMH abeppanusaMu,
TakuMH Kak mytaruu uian 1IN rena TP53 B omyxoseBod Tkanu JIBKKIL.

Il e 1 5. Onucarb 4acToTy BcTpedaeMocTd comaruueckux mytanuil u III' B reHe TP53 B 3aBHCUMOCTU OT T'€HOTHUIIA
rs1042522 B OIyX0JIEBOU TKaHU marueHToB ¢ JIBKKJL.

MaTepuansbs U METOBbl. B uccaenoBanue BOILIA 150 GOJBHBIX C MOATBEPIKIEHHBIM (THCTOJIOTHYECKH U
HMMyHOTrucToxuMmudecky) auartozom IBKKJI. BrigeneHre HyKJIEHMHOBBIX KUC/IOT BBITIOJIHSAIMN IO CTAHZAPTHOU MeETO-
ke peHoTbHO-XI0pOGOPMHBIM MEeTOIOM U3 6JI0KOB (PHKCUPOBAHHBIX GOPMAJIMHOM U 3JIUTHIX B HapadrH OHONTATOB
auMbOoMBL. JIJis aHAIN3a TeHOTHUIIA I'S1042522 U ONpe/ieJIeHUsl YyTPaThl ayijiesiel reHa TP53 MPUMEHSIA METO/] [TOJIMe-
Pa3HOU IIEMHOU PeaKIUU C IOC/Ienyoolel 06paboTKOU SH/IOHYKIJIEA30H PECTPUKIIUU 3JIEKTPO(POpPE30M B IOJTHUAKPUIIA-
MuzHOM reste. IlonrBeprkienue ciaydaes I1T" u nieHTHDUKANNA TOUEIHBIX MyTal[UN B AHATHM3UPYEMOM I'eHe BBIIIOJTHSIIH
METOZIOM IIPSIMOTO aBTOMATUYECKOTO KATUJUUIIPHOTO CEKBEHHUPOBAHUS.

PesyabpTaThs . B rpymnmne uceiaenoBanus B 1/3 oOpasIoB y>ke HA MOMEHT AMArHOCTUKY JIUMGOMBI UMeIU MECTO
abeppanuu (IIT" 1 myTanun) nocaenoBaTesbHocTH TP53. Coueranus IIT" 1 MyTaHTHOTO CTaTyca JAHHOTO TeHa Y O0JIBbHBIX
C TeTEPO3UTOTHBIM Arg/Pro reHOTUIIOM TECTUPYEMOTO OJIUMOp(}HU3Ma B OIyX0JIEBOU TKAHU BBISIBJIEHO He ObLI0. BMecTe
C TEM TOUYEYHbIE MyTaIlU UMeJH 20 u3 73 (20/73) 6uontartoB tuMdoMbl ¢ TeHOTUIIOM Arg/Arg. B o6pasiiax omyxosu ¢
reHoTunamu Pro/Pro wiu Arg/Pro Toueunsle 3aMeHbl B TP53 UMeJIH eIUHUYHbIE 00pa3nbl — 1/13 U 4/64 COOTBETCTBEHHO
(p < 0.001). Takum 06pazom, 6bLIO MMOKA3aHO, uTO B 06pasiax JIBKKJI ¢ romo3urotHpiM Arg/Arg reHOTHIIOM OTHOIIIEHHE
maHcoB couetanus IIT" ¢ myranusimu TP53 B 5.4 pasa (p < 0.001) IpeBbIIIANIO0 3HaUeHue /s 06pas3nos ¢ Pro/Pro win
Arg/Pro reHotunamu (OTHOIIIEHHUE IIAHCOB — 5.4, 95% OBEPUTEIHHBIN HHTEPBA — 1.9; 15.4).

3aknwueHnue. C Ieaplo0 YBeJTUUEHHUS] BEPOATHOCTH HAEHTU(DHUKAIMK CIyUYaeB COYETAHHOTO BhIABIeHUsA I[N u
TOYeUHBIX abepparnuii B TP53 B 00pasnax ¢ pa3IMuHbIMU FeHOTUIIAMU I'S1042522 BO3MOKHO pacIIipeHre BBIOOPKU aHa-
JIN3UPYEMBIX 00pa31oB INMQOMBI, a TAKXKe IPUMeHeHue 60sIee UyBCTBUTEIBHBIX METOIUK HAeHTU(GUKAUN HAPYIIEHUH
B CTPYKType€ U3y4aeMOro reHa. Bo3MOXKHBIM HaIPABJIEHUEM JJaIbHEHIIINX UCCIeJOBAHUH TAKXKE MOKET ObITh AHAIN3 KJTH-
HUYECKOH 3HAYNMOCTH COYETAHHOT'O BBIABJIEHU TOMO3UTOTHOTO Arg/Arg reHotuna G/G ananusupyemoro Mapkepa u I1T'
WJIN/Y COMATHYECKUX MyTaluui B reHe TP53 B OIyX0JI€BOU TKAHU HAI[UEHTOB ¢ JINMGOMOH.

Kmoueestle crosa: red TP53, MyTanuu, reHETHUYEeCKUH JIaHAIAdT, OJTHOHYKJIEOTU/IHBIN TIOJTUMOP(]HU3M, yTpaTa rerepo-
3UTOTHOCTH, HEXO/IPKKUHCKasA JTuMdoMa.
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The occurrence of TP53 gene mutations and loss of heterozygosity
in diffuse large B-cell lymphoma in the dependence
of rs1042522 genotype

E.N. Voropaeva!, M.I. Churkina?, K.A. Bashirzade?, T.I. Pospelova?, T.A. Ageeva?, V.N. Maksimov*

'Research Institute of Therapy and Preventive Medicine, Branch of the Federal Research Center Institute of Cytology
and Genetics, Novosibirsk, Russia

2Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT

Introduction. Recentstudies have shown that in tumor cells of various types of malignant neoplasms, in carriers
of the heterozygous variant rs1042522 of the TP53 gene, most of the point mutations are detected in the G allele of the gene,
while the C allele was lacking as a result of loss heterozygosity (LH). At the same time, the association of the G allele of the
rs1042522 gene with a decrease in the effectiveness of therapy in patients with malignant neoplasms was described. Previ-
ously, the study of rs1042522 on samples of patients with lymphomas was carried out only in healthy tissues; in the tumor
tissue of diffuse large B-cell lymphoma (DLBCL), this single nucleotide polymorphism was not studied. Given the propen-
sity of B-lymphocytes to p53-mediated apoptosis, the study of the rs1042522 genotype in combination with somatic aber-
rations, such as mutations or LH of the TP53 gene in the tumor tissue of DLBCL is of particular interest.

Aim . Todescribe the frequency of occurrence of somatic mutations and LH in the TP53 gene depending on the rs1042522
genotype in the tumor tissue of patients with DLBCL.

Materials and methods. Thestudy included 150 patients with a diagnosis of DLBCL confirmed histologi-
cally and immunohistochemically. DNA was isolated from paraffinized blocks of tumor lymph nodes and extranodal lesions
by phenol-chloroform extraction using guanidine. Genotyping according to rs1042522 and detection of cases of loss of
heterozygosity in the TP53 gene was carried out by PCR with the analysis of polymorphism of the lengths of restriction frag-
ments. Confirmation of LH and the search for mutations in the TP53 gene were carried out by direct Sanger sequencing.
Results. In the study group, almost a third (28.6%) of patients with DLBCL at the stage of tumor diagnosis had
genetic anomalies in the structure of the TP53 gene (LH and mutations). The combination of LH and the mutant status of
this gene in patients with heterozygous Arg/Pro genotype of the tested polymorphism in the tumor tissue was not revealed.
At the same time, it was noted that in a subgroup of 73 samples with a homozygous G/G genotype, mutations were detected
in 20 cases (27.3%). In the subgroups of C/C homozygous and G/C heterozygous samples, the mutation was detected only
in 1/13 (7.7%) and 4/64 (6.25%) cases, respectively. The significance of differences in the frequency of detection of muta-
tions between G/G homozygous patients and other patients with DLBCL (genotypes C/C+G/C) was p < 0.001, and the
probability of detecting mutations in the TP53 gene in carriers of the G/G genotype was more than 5.4 times higher than
that in carriers of other genotypes (odds ratio — 5.4, 95% confidence interval — 1.9; 15.4).

Conclusion. Inordertoincrease the probability of identifying of combined detection of LH and mutations in TP53
with different rs1042522 genotypes, it is possible to increase the number of lymphoma samples, as well as the use of high-
performance sequencing and methods for searching for allelic imbalance, which will allow registering the loss of heterozy-
gosity in homozygous samples as well. A possible direction for further research may also be the analysis of the clinical sig-
nificance of the combined detection of the homozygous genotype G/G of the marker and LH or/and somatic mutations in
the TP53 gene in the tumor tissue of patients with lymphoma.

Keywords: TP53 gene, mutations, genetic profile, single nucleotide polymorphism, loss of heterozygosity, diffuse B-large
cell lymphoma.
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BBEJAEHUE INTRODUCTION

Hudbdysnas B-kpymHOkjeTouHass JmiMdoMa
(JIBKKJI) mipesicraBiisier cOOOM camMbIid YacCThIN THII
HEXO/IKKMHCKHUX 3JI0KaYeCTBEHHBIX IMM(MOM B3pOC-
aeix [1]. [l gaHHOTO HOBOOOpA30BaHUS Xapak-
TEPHO BBICOKO arpecCHBHOE TeUYeHUe, a HMEHHO:
CTPEeMUTEIbHBIE TEMITHI IIPOTPECCUU OITYyXOJIH, BHICO-

Diffuse large B-cell lymphoma (DLBCL) is the
most common type of non-Hodgkin’s malignant
lymphoma in adults [1]. This neoplasm is character-
ized by an aggressive course, namely: the rapid
tumor progression, high involvement of extralym-
phatic organs and tissues, as well as a fatal outcome
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Kas 4YacToTa BOBJIEUEHHUS JKCTPATUMGPATHIECKHUX
OpraHOB M TKaHEH, a TakKe JIETAJIbHBIA KCXO7, B
TeuyeHHe OJTHOTO ro/ia OT MOMEHTA ITOCTAHOBKH JTHA-
THO3a B OTCYTCTBHE CHENU(PUIECKOTO JieueHus [2].
BmecTe ¢ TeM JaHHBIH BapHUaHT HEXOIKKHHCKUX
suMdoM OBICTPO OTBEYAeT Ha CBOEBPEMEHHO Hava-
Ty TEPAIUIO, YTO MOKET IPUBOJIUTH K CTOUKHUM
pemuccusm [3].

OfHUM W3 TPEJUKTOPOB IIJIOXOTO OTBETa Ha
JIeYeHUEe U CHIKEHUs TTOKa3aTejied BBI?KHBAeMOCTU
OOJIBHBIX ABJsAETCS OOHapy:KEHUWE B KJIeTKaX JINM-
dombr abeppanuii, 3arparuBawimux 1P53 [4, 5].
PesysbTaThl  MEXAYHAPOAHBIX  HWCCJIEIOBAHUM
JIEMOHCTPUPYIOT HeOJIarompusTHOE ITPOTHOCTHYE-
CKOe 3HaUYeHUe TOUEUHbIX MyTanuii reHa TP53, KoTo-
pble MOTYT OBITh BBISBJIEHBI OOJIEe YEM B 20 % CIIy-
YyaeB, a TaKJKe UX CBA3b ¢ 0O0Jiee BBICOKOH TPYIIOH
pucka 1o International Prognostic Index (IPI) u cuu-
JKEHHUEM BEPOSTHOCTH JIOCTHIKEHHUS ITOJTHOTO OTBETA
Ha jiedenue [6].

T'en TP53 xopupyeT MOCJIeL0BaTeIbHOCTh OHKO-
cyrpeccopHoro 6enka — p53 [7], akTUBHOCTb KOTO-
poro HampaBjieHa Ha YyCTpaHEHUEe IIOCJIe/ICTBUIH
MOBPEK/IEHUS] TE€HOMa, UTO PeaJM3yeTcs 3a CYeT
OCTAaHOBKHU TMPOJBIIKEHUS KJIETOUHOTO ITUKJIA H
3aIlyCKa BOCCTAHOBJIEHHS HMEIOIUXCS TOBPEXKE-
HUH 7100 AaKTUBAIUU WPOTPAMMBI  KJIETOUHOM
cmepru [8].

N3BeCTHO, YTO OAHOHYKJIECOTHUAHBIH IOJTUMOP-
$u3M rs1042522 umeeT BAUAHUE Ha GEHOTUII MyTa-
uuit TP53 [9]. lanHas 3ameHa Hykieotuza G Ha C B
cocTaBe 72-TO KOJIOHA TeHa Ha YPOBHE aMHUHOKHC-
JIOTHOU TIOCJIEJTOBATEIPHOCTA IPHUBOJUT K 3aMeHe
Arg Ha Pro u u3MeHeHHIO YKJIaAKu Oenka p53 [10].
AJenbHBIE BaADUAHTHI P53 — MPOJIMH W apTUHUH-
coJiepskalue — IPU BTOM COXPAHSIOT (QYHKIHO-
HAJIbHYI0 aKTUBHOCTh, HO XapaKTEPU3YIOTCS [IE€JIBIM
psimom ocoberHoctel [11]. OmHOM U3 TaKUX 0COOEH-
HOCTeU SIBJISETCA TO, YTO APTUHUHOBBIA BapHAHT
Oeslka ¢ TOYEYHBIMU MYTAIIUAMHU B ITOCIEN0BATETb-
HOCTH CBSI3BIBAETCSA C OETKOM-TOMOJIOTOM P73 1 HEH-
TPAJIUBYET €ro MPOoaIoITOTHUYECKOE JielcTBuE [9].

W3 surepaTypbl U3BECTHO, UTO JJIS TAIIIEHTOB C
IUIOCKOKJIETOUHOM KapIIMHOMOI OPTraHOB T'OJIOBHI U
Ier, KapIUHOMAaMK MOJIOYHBIX 3KeJIe3, TOJICTOH
KHUIIKA ¥ MOYEBBIBOJAIINX ITyTeH NPH BBIABJIEHUH
renotuma G/C JaHHOTO MapKepa ObLIO XapaKTEPHO
obHapy:keHue Mmyranuii TP53, 3aTparuparonux Arg-
aJlIesib, OJTHOBPEMEHHO C MOTEPEN reTEPO3UTOTHO-
ctu (IIT) Pro-amnensa [12—15]. JlauHbIH (peHOMEH
MOKeT OBITh OCHOBOU CBSI3U Arg-ajuiesisi 1s1042522
¢ TUIOXUM IPOTHO30M Y OHKOJIOTHYECKHUX OOJIBHBIX
[16—21]. OgHako Moy TUpPYyIOllee BIAUSHUE JAHHOTO
Mapkepa Ha (EHOTHI TOYeuHbIX Myrauuil TP53

within one year from the date of diagnosis in the
absence of specific treatment [2]. However, this vari-
ant of non-Hodgkin’s lymphoma responds quickly to
timely therapy, which can lead to sustained remis-
sions [3].

One of the predictors of a poor response to
treatment and decrease in patient survival is the
detection in lymphoma cells of TP53 gene aberra-
tions [4, 5]. The results of international studies
demonstrate the unfavorable prognostic value of
point mutations in the TP53 gene, which can be
detected in more than 20% of cases, as well as their
association with a higher risk group according to
the International Prognostic Index (IPI) and a
decrease in the likelihood of a complete response
to treatment [6].

The TP53 gene encodes the sequence of the p53
tumor supressor protein [7], whose activity is aimed
at eliminating the consequences of genome lesions,
which is realized by the halt of cell cycle progression
and starting the repair the damage, or inducing the
programmed cell death [8].

The single nucleotide polymorphism rs1042522
is known to influence the phenotype of TP53 muta-
tions [9]. This G to C nucleotide substitution in the
codon 72 of the gene in the amino acid sequence
leads to the substitution of Arg to Pro and a change in
the p53 protein folding [10]. Allelic variants of p53 —
proline and arginine-rich — retain their functional
activity, but are characterized by a number of fea-
tures [11]. One of these features is that the arginine
variant of a protein with point mutations in the
sequence binds to the p73 homolog protein and neu-
tralizes its proapoptotic effect [9].

It is known from the literature that for patients
with squamous cell carcinoma of the head and neck
organs, carcinomas of the mammary glands, colon
and urinary tract, when the G/C genotype of this
marker was detected, the detection of TP53 muta-
tions in the Arg allele was characteristic, simultane-
ously with the loss of heterozygosity (LH) in the Pro
allele [12—15]. This phenomenon may be the basis for
the association of the Arg allele rs1042522 with a
poor prognosis in cancer patients [16—21]. However,
the effect of this marker on the phenotype of point
mutations in TP53 needs to be clarified and analyzed
in a wide range of tumors, including malignant neo-
plasms of the blood system.

AIM OF THE RESEARCH

To describe the frequency of somatic mutations
and LH in the TP53 gene depending on the
rs1042522 genotype in the tumor tissue of patients
with DLBCL.
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HY’K/JTaeTCSI B YTOYHEHUH U aHAIN3E IPU ITUPOKOM
KpyTe OIyXOJIeH, BKJII0Yas 3JI0KaUeCTBEHHbIE HOBO-
06pazoBaHUsI CUCTEMBI KDOBH.

IHEJb NCCIEJOBAHUA

Omnwucarh 4acTOTy BCTPEUAEMOCTU COMATHUYECKUX
mytarui u I1I" B reHe TP53 B 3aBUCIMOCTH OT T€HO-
THIIA TS1042522 B OIMYXOJIEBOU TKAaHM IMAIMEHTOB C
JBKKJL.

MATEPUAJIBI 1 METO/IbI

B uccnenoBanue ot 150 6osbHBIX JIBKKJL.
Juaraos JIBKKJI 6611 BepudunupoBaH ¢ IpUMeHe-
HHUEM THCTOJIOTHUYECKOTO W HWMMYHOTHCTOXUMHUYE-
CKOT'O HCCJIEIOBAaHUM OIIyXOJIEBBIX OYAroB IIOpa-
JKEHUS.

BriiesieHre HYKJIEMHOBBIX KUCJIOT BBIMOJIHSIN
10 CTaH/IAPTHOU MeTo/IKe (heHOTbHO-XJI0POhOpPM-
HBIM METOJIOM U3 CPE3OB C OJIOKOB (DUKCHPOBAHHBIX
dbopManHOM U 3aMUTHIX B mapaduH OHONTATOB
suMmpombl. KoHTpotmpoBasiock, 4ToOb! OmmyxoJsieBast
TKaHb B cpe3e mpeobiazaia Haja 370poBon. Kaue-
¢TBO U yucToTta noiaydenHoi JJTHK nmposepsutnch Ha
arnmmapare Epoch (BioTek Instruments, USA).

l'enoTunupoBaHue rs1042522 reHa 1P53 1po-
Bogunock Merozom IIIP ¢ ananmsom mosmumop-
¢dusmMa IMH PECTPUKLIMOHHBIX (parMeHTOB
(ITIP-TIAP®D) [22]. B peakuu ITIP ¢ prankupy-
IOIUMU [paliMepaM# BBIIOJHAIN aMILUTUpUKA-
[OHI0 YYaCTKA PACIOJIOKEHUS IS1042522 (mpaii-
Mepsl npousBoactBa OO0 «BbuocuuTes» (HoBocu-
6upck, Poccus): F 5'-gacccaggtccagatgaa-3' u
R 5'-agaagcccagacggaaac-3') co CaeayrIuMu yCao-
BUSAMH: OOWH HUKI: 95 °C — 5 MHH; 35 IIUKJIOB:
95°C—-30¢,50°C—-30¢c,72°C — 20 ¢; OIUH IIUKJI:
72 °C — 7 MHUH.

Jlajlee aMIUIMKOH B TeYeHHe 12 4 0OpabaThiBaiu
pectpukrazoii BstFNI (HIIO «Cu63u3um», HoBo-
cubupck, Poceust), B3sTON B U30BITKE. Pe3ybTaThl
peakiuu OLlEHUBAIU IyTeM dJieKTpodope3a B 4%
IOJTHAKPUIAMUTHOM Tesie (puc. 1).

Ins upentudukanuu [T B 006pasnax omyxosu ¢
reTEPO3UTOTHBIM T€HOTUIIOM aHAJTU3UPYEMOTO Map-
Kepa IPUMEHAIACh METOOJIOTHSA, IMPeJJIOKEeHHAs
paHee U OCHOBAaHHAs HA TOM, YTO IPHU PA3JIUIHOM
MPOIIEHTHOM COOTHOIIIEHUH Arg- u Pro-ajurenen
r's1042522 B UCCJIEAyeMbIX 00pasiiax UMeeT MeCTO
pa3JInyHOEe COOTHOIIEHUE SIPKOCTU II0JIOC Ha DJIeK-
Tpodoperpammax pesysnbraToB IIIP-II/IP® ana-
JIN3a U MTUKOB Ha XPOMAaTOTpaMMaxX CUKBEHCOB, COOT-
BETCTBYIOIIUX ayliesisim [13].

[IpesicTaByieHHBIM aBTOPaMH ITOAXOM ObLI HAMH
BOCIIpOM3BeJIeH. [IJ1 3TOro M3 TpyHIbl Uccaea0Ba-
HUS BBIOMpaId ¥ JOBOAWIN JI0 KOHIIEHTPAIIMH

MATERIALS AND METHODS

The study included 150 patients with DLBCL. The
diagnosis of DLBCL was verified histologically and
immunohistochemically.

Nucleic acids were isolated according to the stan-
dard procedure by the phenol-chloroform extraction
from sections made from blocks of formalin-fixed
and paraffin-embedded lymphoma biopsy speci-
mens. It was controlled that the tumor tissue in the
section prevailed over the healthy one. The quality
and purity of the obtained DNA were checked on an
Epoch device (BioTek Instruments, USA).

The rs1042522 genotyping of the TP53 gene was
carried out by PCR with the analysis of restriction
fragment length polymorphism (PCR-RFLP) [22]. In
the PCR reaction with flanking primers, the amplifi-
cation of the region containing rs1042522 was per-
formed (primers manufactured by Biosintez LLC
(Novosibirsk, Russia): F 5’-gacccaggtccagatgaa-3’
and R 5’-agaagcccagacggaaac-3’) under the following
conditions: one cycle at 95°C — 5 min; 35 cycles at
95°C — 30 s, 50°C — 30 s, 72°C — 20 s; one cycle at
72°C — 7 min.

Then, the amplicon was treated for 12 h with the
BstFNI restrictase (SibEnzym Ltd., Novosibirsk,
Russia), taken in excess. The results of the reaction
were evaluated by electrophoresis on 4% polyacryl-
amide gel (Fig. 1).

To identify LH in tumor samples with a heterozy-
gous genotype, we used the methodology proposed ear-
lier and based on the fact that with a different percent-
age of Arg and Pro alleles rs1042522 in the studied
samples, there is a different ratio of the brightness of
the bands on the electrophoregrams in PCR-RFLP and
peaks in chromatograms corresponding to alleles [13].

We have reproduced the approach presented by
the authors. For this, one Arg/Arg and one Pro/Pro
homozygous tumor sample was selected from the
study group and brought to a concentration of 10 ng/
pl. Then they were mixed in 11 tubes in the ratios
10:0,9:1, 8:2,7:3, 6:4, 5:5, 4:6, 3:7, 2:8, 1:9, 0:10 and
used for PCR-RFLP with restriction endonuclease
BstFNI (Fig. 2).

The confirmation of LH cases was performed by
automated direct Sanger sequencing. For this pur-
pose, the obtained amplicons were purified from
salts, unused primers, and deoxynucleoside triphos-
phates using Sephadex G-50 microcolumns. The
analysis was performed by capillary electrophoresis
on a Genetic Analyzer 3500 (Applied Biosystems,
Hitachi, USA). The sequencing results were analyzed
using the SeqScape and Chromas software.

Mutations in the DNA-binding domain of TP53,
which includes exons 5 to 8 of the gene, in the
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Puc. 1. Pesynbrarsl pecrpuknuy BstFNI npu reHOTUIMPOBAaHUHU I'S1042522: M — MapKep MOJIEKYJIIPHOU Macchl;
1— 125 + 172 napsl HyKyI1eoTH 10B (11.H.) (reHOTHI Arg/Arg); 2 — 125 1.H. (reHotun Arg/Pro); 3 — 172 m.H. (reHotun Pro/Pro)
Fig. 1. Results of BstFNI restriction during rs1042522 genotyping: M — molecular weight marker; 1 — 125 + 172 base pairs
(b.p.) (Arg/Arg genotype); 2 — 125 b.p. (Arg/Pro genotype); 3 — 172 b.p. (genotype Pro/Pro)

10 Hr/MKJI 0 omHOMY Arg/Arg u Pro/Pro romosu-
TOTHOMY OITyX0JieBoMy o6pasiry. Jlasee ux cMemanu
B 11 mpoOHpPKaxX B COOTHOIIEHUAX 10:0, 9:1, 8:2, 7:3,
6:4, 5:5, 4:6, 3:7, 2:8, 1:9, 0:10 u B3siu B IIIIP-
[IIP® aHasim3 C HSHAOHYKJIEAa30d PECTPUKIIUHN
BstFNI (puc. 2).

IlonTBepkaenue ciyyaes III' BBINIOSHAIOCH
METO/IOM aBTOMATHYECKOT0 KAIWLIAPHOTO CEKBe-
HUpoBaHUA. J{y1s1 5TOro HapaboTaHHbBIE AMILUIMKOHBI
MO/[BEPTaJId OYHCTKE OT COJIEH, HE BKJIIOUHBIITUXCS
nmpaiMepoB H JIe30KCUHYKJIeo3uaTpudocdaToB ¢
[TOMOIIbI0 MUKPOKOJIOHOK ¢ Sephadex G-50. AHamu3
OCYIIECTB/ISUI METOZIOM KAIlWJUIIPHOTO 3JIEKTPO-
¢dopesa Ha anmmapare Genetic Analyzer 3500 (Applied
Biosystems, Hitachi, USA). Pe3ysibTaTbl CEKBEHUPO-
BaHUSA AaHAJIU3WPOBAJIU C IIOMOIIBIO IPOrpaMM
SeqScape 1 Chromas.

Myranun B JIHK-cBassiBaromem sgomeHe 1P53,
BKJIIOYAIOIIEM C 5-TO IO 8-i SK30HBI reHa, B OIyXO0-
JeBoii TKaHu nanueHToB ¢ JIBKKJI BBISBIISIIIN METO-
JIOM TIPAMOTO ceKBeHUpoBaHWs 1o CeHrepy, Kak
ObL10 omEicaHo paHee [23]. PyHKIIHIOHATIBHOE 3HAYE-
HUe BBISBJIEHHBIX MYTAIIUH OIPENEsI B XOZE
JINTEPATYpPHOTO TIOMCKA, QHAJIN3a CIIENUAIU3UPO-
BaHHbIX 0a3 nanHbIX (IARCTP53 Database, COSMIC)
U C TIOMOIIBI0 OHJIAHH-TIporpamMMbl Polymorphism
Phenotyping 2 (Polyphen-2) [24].

CTaTUCTUYECKUN aHAIN3 MMPOBOJWJIHN C HCIIOJb-
3oBanueMm mporpammbl STATISTICA 10 (StatSoft
Inc., USA), omepanmonnas cucrema Windows 10
(Microsoft). IIpu ananmmse pacrnpefeaeHus 4acTOT
ajUteyied M TEeHOTUIIOB IS1042522 TIPOBEPSIOCH
cobmonenne paBHoBecusa Xapau — BaituGepra. [{sa

tumor tissue of patients with DLBCL were detected
by direct Sanger sequencing, as described previ-
ously [23]. The functional significance of the identi-
fied mutations was determined in the course of a
literature search, analysis of specialized databases
(IARC TPs53 Database, COSMIC), and using the
Polymorphism Phenotyping 2 (Polyphen-2) soft-
ware tool [24].

Statistical analysis was performed using the STA-
TISTICA 10 (StatSoft Inc., USA) for Windows 10
(Microsoft). When analyzing the distribution of fre-
quencies of rs1042522 alleles and genotypes, the
Hardy-Weinberg equilibrium test was used. To com-
pare the frequencies, the standard Pearson’s ¥ test
was used. The relationship between the studied
parameters was assessed by calculating the odds
ratio (OR) with a 95% confidence interval. Differ-
ences between the compared parameters at p < 0.05
were considered statistically significant.

A high frequency of TP53 mutations detection
occurs in a wide range of animal and human tumors
[25, 26]. Despite decades of study and a large
amount of knowledge accumulated by researchers, a
clear understanding of the molecular mechanisms
of the p53 tumor suppressor protein has not been
achieved. At the same time, there is no doubt that
structural aberrations in the TP53 gene are a key
mechanism in the formation of a predisposition to
the development, initiation, and progression of
many tumors, including malignant non-Hodgkin’s
lymphomas [27].
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Pro-amesns
Pro allele

Arg-ajuiens
Arg allele

l.'

e . %
T T Wl el e aas

Pro-annens / Pro allele 1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0 M
Arg-annens / Arg allele 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Puc. 2. PesysbraTsl pectpukinu BstFNI mpu reHOTHIUPOBAHUU I'$1042522 B 00pasIiax, Co/iep:KaluX Pa3JIMdHOE COOT-
HolleHue Arg- u Pro-ajuienei (125 ¥ 172 I.H. COOTBETCTBEHHO) 1$1042522 reHa TP53: M — MapKep MOJIEKY/IIPHON MacChl;
nudpamu 0603HaUEHBI COOTHOLIEHN Arg- U Pro-asutesneil B o6pasmax
Fig. 2. The results of BstFNI restriction for the TP53 SNP rs1042522 genotyping in samples containing different
proportion of Arg and Pro alleles (125 and 172 b.p., respectively): M — molecular weight marker; numbers indicate the
proportion of Arg and Pro alleles in the samples

CpaBHEHUSI YAaCTOT WCIIOJIb30BAJICS CTaH/IAPTHBIN
kputepuii x2 [TupcoHa. O1ieHKa CBSI3H MEK/TY UCCIe-
JlyeMBbIMH TIapaMeTpaMH ITPOBOIMJIACH € TTOMOIIIBIO
pacuera otHorienus 1mancos (OIII) ¢ 95% mosepu-
TeJIbHBIM uHTepBasioM (/IM). Pasmuuus mexmy
CpaBHMBAEMbBIMHU IIOKA3aTeJsIMH IPU 3HAYEHUH
P < 0.05 CUATAJINCh CTATUCTUYECKU 3HAYUMBIMH.

PE3YJIBTATBI 1 OBCY KAEHUE

Bricokasg wacrora BbIsABJeHUs Mytanui TP53
WMeET MECTO MPU MIUPOKOM KPYTe OIMyXOJeH JKUBOT-
HBIX U YeJIoBeKa [25, 26]. HecMoTps Ha JecATHIETHS
u3ydeHus U O60JbIION 00beM HAKOIUIEHHBIX HCCIIe-
JIOBaTeJIIMH 3HAHWUM, YETKOE MOHUMAHWE MOJIEKY-
JIIPHBIX MEXaHU3MOB paboThl OeJIKa-OHKOCYIIpec-
copa p53 Tak U He JJOCTUTHYTO. BMmecre ¢ TeM Heco-
MHEHHO, 4YTO CTPYKTypHble abeppaiui B TeHe
TP53 — KIIOUEBOU MeXaHU3M B (OPMUPOBAHUU
MIPEJIPACIIONIOKEHHOCTH K Pa3BUTHIO, HHUITUAIINU U
MPOTPECCUH MHOTHX OIyXOJeHd, BKJIYas HEXO/-
JKKMHCKHE 3JI0KaYeCTBEeHHBIE INM(OMBI [27].

CrpykTypa naHHoro reHa mnosuMmopdHa [28].
BosbIIHHCTBO HAEHTU(GUIUPOBAHHBIX B HEM OHO-
HYKJIEOTHJHBIX 3aM€H, MaJIbIX WHCEPIUU W Jese-

The structure of this gene is polymorphic [28].
Most of the single nucleotide substitutions, small
insertions and deletions identified in it, are located
in intronic regions and do not involve splice sites.
The single nucleotide substitution in rs1042522 is
located in the coding sequence of the TP53 exon 4
and is the most studied in both experimental and
population studies.

The results of the study of tumor tissue in cancers
showed that this marker can be an intragenic modu-
lator of TP53 mutations. Thus, when the Arg/Pro
genotype was detected, somatic mutations in the Arg
allele of the gene were revealed predominantly,
which was often combined with the loss of the Pro
allele [12—15]. It is also known that allelic variants of
p53 are functionally different. In tumor cell lines, at
an equal concentration of p53 in cells, a greater abil-
ity for apoptosis was noted for the Arg/Arg genotype
compared to Pro/Pro [18].

Previously, the study of the rs1042522 genotype
in lymphomas’ tissue was not carried out, in contrast
to the study of this marker in healthy tissues (periph-
eral blood, bone marrow, and buccal epithelium) of
patients [29]. At the same time, it has been suggested
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OUH PacIoIOKeHbl B MHTPOHHBIX YYACTKAX U HE
3aTparuBamT CcaluToB cruiadicuara. OJXHOHYKJIEO-
THUJIHAS 3aMeHa I's1042522 PacloJioKeHa B KOJUPY-
IOI[eNd TIOCTIEI0BATETPHOCTH YETBEPTOTO 9K30HA
TP53 u siBasieTcst HauboJsiee U3y4YEHHOU KaK B DKCITe-
PUMEHTAJIbHBIX, TAK U B MOMYJISIUOHHBIX UCCIIE0-
BaHUSAX.

PesysibTaThl HCCIIEIOBAHUSA OIYX0JIEBOU TKAHH IIPH
pakax IoKa3aJIu, UTo IAHHBIH MapKeP MOKET SIBJISATHCS
BHYTPUTEHHBIM MOZYJIITOPOM 3ddeKra MyTaruit
TP53. Tak, npu BbIsIBJIeHUH TeHOTHIIA Arg/Pro oTme-
YEHO IPEUMYIIECTBEHHOe OOHApy:KeHHe COMAaTHYe-
CKHUX MyTaIii B Arg-ajiiesie TeHa, YTo 3a4acTyIo coue-
TaJoch ¢ yrparoil Pro-ayutens [12—15]. M3BecTHO
TaK)Ke, YTO aJUleJIbHble BApUAHTHI P53 (PYHKIIHO-
HAJIbHO PA3JIMYHBL. B OIyX0J1eBBIX Ky/IBTYPAX IIPH PaB-
HOH KOHIIEHTPAINH P53 B KJIETKAaX OTMeYasach 00JIb-
11as1 ClIOCOGHOCTB K AITONTO3Y IPU reHoTUIIe Arg/Arg B
cpaBHeHuu ¢ Pro/Pro [18].

Panee u3ydeHWe reHOTHIIA T'S1042522 B JIUM-
(oMHOI TKaHU HE TPOBOJUIIOCH, B OTJIUYUE OT U3Y-
YeHWUs TAHHOTO MapKepa B 3/TOPOBBIX TKaHAX (I1epu-
(eprueckoil KpOBU, KOCTHOM MO3Te ¥ OYKKaJIbHOM
SIIUTEINN) ITaleHToB [29]. BMecTe ¢ TeM BBICKA3hI-
BaeTcs IPEJIOJIOKEHHe, UTO TeHOTHUIl I'S1042522
TP53 3710kauecTBeHHbIX Ki1eTok pu JIBKKJI nzomnu-
POBAaHHO WJIH B COBOKYITHOCTH C COMATUYECKHUMHU
mytanuamu u/wiu [T B 1aHHOM reHe ompezenser
(eHOTHII OITyX0JTH.

B cBsA3M ¢ 3TUM Ha TepBOM 3Tare paboThl HAMU
OblIa M3ydeHa acCOIMalMsA COMAaTHYECKUX abeppa-
ol B reHe TP53 ¢ TEHOTHIIOM HACJIEyeEMOTO
rs1042522 B omyxosieBoi Tkanu JIBKKJI. B Tab6s. 1
IIPE/ICTABJIEHO PAaCIpe/ieJIeHNe YacTOT aJUlesiedl u
TEHOTHUIIOB B TUMMOMHOU TKaHU. [Ipeobiramaromum
B TpyIIIe HCCIETOBAHHBIX 0OpA3I[0B ObLI T€HOTHI
Arg/Arg (48.6 %). Ha munopHBI# reHotun Pro/Pro
npuxoawiaoch 8.8 %. TI'enotunn Arg/Pro wumenn
42.6 % obOpasioB. Pacmpeziesenre 4acToT ajiesied
610 coeayoomum: G-ayutens — 70 %, C-aiens —

that the TP53 rs1042522 genotype of malignant cells
in DLBCL alone or in combination with somatic
mutations and/or LH in this gene determines a
tumor phenotype.

In this regard, at the first stage of our work, we
studied the association of somatic aberrations in the
TP53 gene with the genotype of the inherited
rs1042522 in DLBCL tumor tissue. Table 1 presents a
distribution of allele and genotype frequencies in tis-
sue of lymphomas. The Arg/Arg genotype prevailed
in the group of studied samples (48.6%). The minor
Pro/Pro genotype accounted for 8.8%. The Arg/Pro
genotype was found in 42.6% of the samples. The
distribution of allele frequencies was as follows:
G allele — 70%, C allele — 30%, which corresponded
to the Hardy-Weinberg equilibrium (x* = 0.0378)
and was consistent with the data obtained on healthy
tissue of patients [29].

During large population studies, it was shown
that the Arg and Pro alleles of the studied marker
have a different adaptive effect on a human body
exposed to ultraviolet radiation, which is reflected
in the differences in their frequency in the form of a
decrease for Pro alleles and an increase for Arg
alleles in the direction from north to south [30]. The
values of the frequency distribution of alleles and
genotypes of rs1042522 obtained by us, correspond
to the results of other authors studying the gene
pool of the populations of the Siberian region [27,
31, 32].

At the second stage of the work, samples with
the Arg/Pro genotype of the tested marker were
selected. In this subgroup, the frequency of LH in
the TP53 gene was estimated. Several different
mechanisms for the occurrence of this aberration
are known, the predominant of which in the tumor
tissue is deletion of chromosome 17’s region, in
which the gene is localized (partial LH) [33]. It is
known that LH in the TP53 gene is an unfavorable
prognostic factor for such indicators of cancer ther-

Tabuuia 1. Pacupe/iesieHre YacTOT aJyIeJield ¥ TEHOTHIIOB I'$1042522 B TIMM(GOMHON TKaHU
Table 1. Distribution of allele and genotype frequencies of rs1042522 in lymphoma tissue

Yacrora / Frequency

rs1042522
n %
T'enorun / Genotype:
Arg/Arg 73 48.6
Arg/Pro 64 42.6
Pro/Pro 13 8.8
Asnenp / Allele:
Arg 210 70.0
Pro 90 30.0
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30 %, U4TO COOTBETCTBOBAJIO COXPAHEHUIO PAaBHOBE-
cust Xapau — Batinb6epra (2= 0.0378) u coryiacoBa-
JIOCH C ITAaHHBIMU, TTOJTyYeHHBIMH Ha 3/TOPOBOH TKAHU
MMaIyeHToB [29].

B xo/ile KPYIHBIX MOIMYJIAIUOHHBIX HCCIEI0BA-
HUH OBUIO TIOKA3aHO, YTO Arg- u Pro-asienu usyda-
€MOro MapKepa HMEIT Pa3JIUYHbIA aJallTHBHBIA
3¢ deKT mpu BO3JEHCTBUM HAa OPraHU3M YeIOBEeKa
yIbTpaduoIeTa, YTO HAXOAUT CBOE OTpaKEHUE B
Ppa3JIMYUAX YACTOTHI UX BCTPEYAEMOCTH B BHUJIE YObI-
BaHUA sl Pro-ajutesieli W HapacTaHus s Arg-
ajIiesiell B HAaIIpaBJIeHUH ¢ ceBepa Ha 1or [30]. [Tomy-
YeHHble HAMHU 3HAYEHUs pACIpE/IeJIEHUs YacCTOT
ajyteyied M TeHOTUIIOB I'S1042522 COOTBETCTBYIOT
pesyJibTaTaM JIpyTUX aBTOPOB, WU3Y4YarOIIUX Te€HO-
dona momyssamuit Cubupckoro pernona Poccuu [27,
31, 32].

Ha Bropom »Tame paboTbl ObLIM OTOOpPaHBI
poObI, UMeInue reHoTHIl Arg/Pro tectupyemoro
Mapkepa. B maHHOU moarpymie ObUia OlleHeHa
vacroTa IIT" B rene TP53. I3BeCTHO HECKOJIBKO pas-
JIMYHBIX MEXaHH3MOB BO3HUKHOBEHUS JIAHHOTO
COOBITHSI, TPE006JIAIAIOIINM U3 KOTOPBIX B OITyXO0JIe-
BOU TKaHU SIBJISETCS JIeJIEIUsl yJacTKa 17-U XpoMo-
COMBI, B KOTOPOM JIOKa/TM30BaH reH (uactuuHas [110)
[33]. W3 tutepatypsl usBectHo, uto I1T" B rere TP53
sBysieTcss (PAKTOPOM HeOJIarompHUsTHOTO ITPOTHO3a
JUIsL TaKUX ToKazaTresied 3¢G@PEeKTUBHOCTA TepaIuu
3JI0KAYeCTBEHHBIX HOBOOOPA30BaHUM, Kak o0IIas u
Oe3peru/IuBHAS BEI?KUBAEMOCTb O0JIbHBIX [19, 34].

Ha puc. 3 npezcraBieHa 3JieKTpodoperpaMmma
ciaydaeB iuM@pOMBI ¢ ipeanonaraemoi [T, /lanubie
MpOOBI BU3YaJIbHO UMEIOT MEHBIITYIO BHIPAKEHHOCTh
U SIPKOCTh IIOJIOCHI, COOTBETCTBYIOIIEH JEIETHPO-
BaHHOMY aJutestio [13].

IToxreepkaenue 11" BBINONHANM ITyTeM aBTOMA-
THYECKOTO KaIWJUIAPHOTO CEKBEHUPOBaHUA. B cory-
Yyae TeTEPO3UTOTHOCTU IO HAC/IEeIyeMbIM OJTHOHY-
KJIEOTHTHBIM MOJIMMOP(PU3MaM B HOpMe Ha XpoMa-
TOTpAaMMe CHKBEHCAa B AHAJIM3UPYEMOH IO3HUIUHU
Ha0JII0AIOTCS JIBA IMHMKA PAaBHOHN BBICOTHI, YPOBEHD
CUTHAJIa KOTOPBIX IPUMEPHO B JIBa pa3a HIKE OKPY-
JKAIOMUX TUKOB (puc. 4). [Ipu moTepe reTepo3uUroT-
HOCTH B QHAJIWU3UPYEMOHN IO3UIIMU BBHICOTA IBYX
MMUKOB pas3yuuaercs [13].

Hamu ObUIH TIOATBEPIKIEHBI MTPAKTUUECKU BCE
cayuyau (16 w3 17 (16/17)) mpeamonaraemoin IIT
(puc. 5), 4TO COCTABHJIO 25 % BCEX F€TEPO3UTOTHHIX
00pasIoB U COIJIaCOBAJIOCH € JINTEPATYPHBIMHU JIaH-
HeIMU (9.1-35 %) [35, 36]. B mpexacraBieHHBIX
IMyOTMKAIUAX TMEET MECTO pa3bpoc YacTOTHI BHIAB-
nenus IIT' 8 TP53 npu ABKKJI ot 9.1 10 35 %, 4TO
MO2KET OBITh CBSI3aHO C PA3JIMUKUSAMHY Pa3Mepa U KJIH-
HUYECKUX XaPAKTEPUCTHK TECTHUPYEMBIX IIOIYJIs-

apy effectiveness as overall and relapse-free sur-
vival [19, 34].

Fig. 3 shows the electrophoregram of cases of
lymphoma with suspected LH. These samples visu-
ally have a lower intensity and brightness of the band
corresponding to the deleted allele [13].

For confirmation of LH, the direct Sanger
sequencing was performed. In the case of heterozy-
gosity for inherited single nucleotide polymor-
phisms, the normal chromatogram in the analyzed
position shows two peaks of equal height, the signal
level of which is approximately two times lower than
the surrounding peaks (Fig. 4). With the loss of het-
erozygosity in the analyzed position, the height of the
two peaks differs [13].

We confirmed almost all cases (16 out of 17
(16/17)) of suspected LH (Fig. 5), which accounted
for 25% of all heterozygous samples and were con-
sistent with the literature data (9.1-35%) [35, 36].
In the presented publications, there is a spread in
frequency of TP53 LH detection in DLBCL — from
9.1 to 35%, which may be due to differences in the
size and clinical characteristics of the tested popula-
tions, and in the methods used by researchers to
assess LH.

The most popular technique for determining LH
in the TP53 gene is currently FISH (Fluorescence In
Situ Hybridization) using probes specific to the loca-
tion of this gene on the short arm of chromosome 17,
which makes it possible to detect cases of both com-
plete and partial LH. However, this method is not
sensitive to cases of LH, based on the deletions
smaller than the hybridization site of the probe, as
well as the phenomenon of uniparental disomy,
when LH is not accompanied by a decrease in the
number of gene copies [37].

At the third stage of the study, we detected the
somatic mutations of the TP53 DNA-binding domain
in tissue of lymphomas. More than 30 aberrations
were detected in 25/150 (16.6%) samples, which was
slightly lower than the frequency of mutations in this
gene according to other authors (20—24%) [38], and
can be explained both by differences in the power of
studies and by the use of different methods.

Another explanation may be a feature of the
cohort we studied, namely: the samples in our work
were diagnostic, i.e. were obtained from patients
with newly-diagnosed lymphomas. At the same time,
it is known that TP53 mutations are detected more
often with an increase in the duration of the disease.
In addition, the direct Sanger sequencing method
that we use has a sensitivity of about 10-30% [39],
which does not allow detection of aberrations with a
representation of the mutant allele below this value,
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2 IIT'II' M 2 2
LH LH

IIr 1Ir mr
LH LH LH
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Puc. 3. PezynbraTs! pectpukiiuu BstFNI npu reHOTHIUPOBAHUU I'S1042522 B 06pa3Iiax OmyxoJin:
M — MapKep MOJIEKYJIIDHOU Macchl; 1 — 172 ILH. (teHOTHI Pro/Pro); 2 — 125 wH. (teHoTHI Arg/Arg);
IIT" — npexnonaraemas noTepsi FeTEPO3UTOTHOCTH 172 + 125 I.H. (reHOoTHII Arg/Pro)
Fig. 3. Results of BstFNI restriction during rs1042522 genotyping in tumor samples: M — molecular weight marker;
1—172 b.p. (Pro/Pro genotype); 2 — 125 b.p. (Arg/Arg genotype); LH — suspected loss of heterozygosity 172 + 125 b.p.
(Arg/Pro genotype)

OHH, OTJIMYHUEM HIPUMEHSEMBIX KCCIe0BATEISIMH
MeToy10B onieHkH I1I" B Guomarepuale.

CaMbpIM TOMYJAPHBIM METOAOM OIIpeJleIeHUsA
[T B rene TP53 B HacTosimiee BpeMs siBasercss FISH
(fluorescence in situ hybridization) ¢ npumenernem
30H/IOB, CIENMU(PUYHBIX PACIOJIOKEHUIO JaHHOTO
reHa Ha KOPOTKOM Ijiede 17-H XPOMOCOMBI, UTO
IM03BOJISIET BBIABJIATH CIydau Kak IOJIHOH, Tak W
vactuuHoi [1T". OgHako JaHHBIA METO/I HE UyBCTBU-
TesieH K caydaam IIT', MmexaHusmaMu BO3HUKHOBe-
HUS KOTOPBIX ABJISAIOTCA JleJIellnU, pa3MePOM MeHb-
[ve, YeM yJacTOK THOPUAU3AIUN 30H/a, a TaKKe
SIBJIEHUS OJTHOPOJUTENIbCKON JucoMuu, korjpa IIT

as well as mutations outside the analyzed DNA-bind-
ing domain of the gene [40].

Most of the mutations were located in exon 5 —
13/31 (41.9%), missense substitutions dominated
(70%) (Fig. 6). Bioinformatic analysis using the Poly-
phen2 software tool showed that more than half
(67.7%) of them were “probably” or “likely” patho-
genic, with the exception of five substitutions —
p-146R, p.R156C, p.M160V, p.T211S, p. G293R.

Six samples showed multiple somatic aberration.
Substitutions p.W146R, p.Ti55I, p.V272E and
p-R273C were encountered twice in the study group.
The functional significance of these missense muta-

Puc. 4. DparmeHTs! cekBeHOTpaMM resa TP53, coziepsKaliiie reTepo3UuroTHbIE OJHOHYKJIEOTHIHbIE 3aMEHBI 10 HaCIey-
eMbIM osIuMopdu3Mam
Fig. 4. Fragments of TP53 gene sequencing containing heterozygous single base substitutions
for inherited polymorphisms
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Iloteps Arg-ayutess / Arg allele loss
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IMoteps Pro-asnesns / Pro allele loss
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ComHuuresbHbIH pesyabTaT / Controversal result

gl

Puc. 5. PparMeHThI ceKBeHOIpaMM (CEKBEHUPOBaHKE ¢ 0OPATHOTO IpaiiMepa) 4-ro 9k30Ha rea TP53
130paHHBIX CIIyYaeRB C IPEANoIaraeMoi oTepei TeTeEPO3UrOTOCTH
Fig. 5. Fragments of sequencing (from a reverse primer) of the TP53 exon 4 of selected cases
with suspected loss of heterozygosity
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HE COIIPOBOJK/IAE€TCS YMEHbBIIIEHHEM YKCJIa KO
rexa [37].

Ha TperbeM sTame wucCIeOBAaHUS BBIITOJIHEHO
u3y4yeHue comaruyeckux  myramud  JJHK-
cBsA3bIBaoIero JoMmena TP53 B iuM(pOMHOM TKaHU.
BrisiBsieHo 6osiee 30 abepparuii B 25/150 (16.6 %)
npobax, 4To OBLIO HE3HAUUTEJHbHO HUKE JAHHBIX
10 YaCTOTE MyTalli B TAHHOM TeHe, IIPeJICTaBJIeH-
HBIX JPYTUMH aBTOpamu (20—24 %) [38] u moxer
OBITh OOBSICHEHO KaK Pa3IUUYUsIMU B MOIIHOCTH
HCCIEIOBAaHUH, TaK U NMPUMEHEHUEM Pa3JIMUHBIX
METO/TUK.

Ipyrum 00bsCHEHHEM MOKET ObITH 0COOEHHOCTh
n3yyaeMOd HaMU BBIOOPKHM, a MMEHHO: 00pasIlhl,
MpOaHAJIU3UPOBAHHbBIE B HaIllell paboTe, SBJISJIUCH
JIMaTHOCTUYECKUMHU, T.e. ObLIN IOJIyYeHbl OT Iep-
BUYHBIX MAIlMEHTOB. BMecTe ¢ TeM WU3BECTHO, UTO
MyTanuu 1P53 BBIABIAIOTCA Jallle IIPU YBEJINYCHUN
JUIATeNbHOCTU 3aboseBanusa. Kpome Toro, mpume-
HAEMBbIH HaMU TOAXOJ MPSIMOTO CEeKBEHUPOBAHUS
nmo CeHrepy WMeeT UYBCTBUTEJIHHOCTh OKOJIO
10—30 % [39], 9yTO He IO3BOJISET JETEKTHPOBAThH
abeppalii ¢ TPEJCTaBJIEHHOCTbIO MYTAaHTHOTO
aJTeJIs HYDKE TAHHOTO 3HAYEHUs], a TAKYKE MyTaI[luHu
3a mpezenamu aHanusupyemoro JIHK-cBs3biBaio-
1I[ero JoMeHa resa [40].

Bosbiiast yacTh MyTamui pacroJiarajaach B 5-M
9k30HE — 13/31 (41.9 %), TOMUHUPYIOMIUMHU OBLITH
MucceHc-3aMeHBI (70 %) (puc. 6). Buonndopmaru-
OHHBIH aHAJIW3 C M[PUMEHEHHEM I[IPOTrPaMMBbI
Polyphen2 nokazas, uto 6osiee mosioBuHbI (67.7 %)
U3 HUX SIBJISUTUCH «BO3MOXKHO» JIHOO «BEPOATHO»
MMaTOT€HHBIMU, 32 WCKJIIOUEHUEM IATH 3aMeH —
p-W146R, p.R156C, p.M160V, p.T211S, p.G293R.

n=13
I :

5-1 DK30H
exon 5

6-1i DK30H
exon 6

tions is evidenced by their repeated description in
the specialized IARC TP53 and COSMIC databases
for a wide range of malignant neoplasms, including
hemoblastoses.

The p.R213X nonsense mutation and the
p-A189Pfs frameshift mutation result in the synthe-
sis of a truncated form of the p53 protein devoid of
biological activity.

Out of 5 (16%) same-sense mutations, three are
described in the COSMIC in other types of malignant
neoplasms, including lymphomas. Despite the fact
that substitutions of this type do not violate the
amino acid sequence in the initial structure of the
encoded protein, they can disturb the messenger
RNA splicing and folding, reduce the lifespan of a
molecule, slow down the rate of protein synthesis,
ete. [41].

At the fourth stage of the study, an analysis of the
combined detection of somatic aberrations in tumor
samples with a heterozygous Arg/Pro genotype
rs1042522 was performed. It should be noted that
we did not detect samples with a combination of LH
and mutations, which can be explained as follows.
The frequency of somatic aberrations of TP53 in lym-
phomas is lower than in malignant of connective tis-
sue or epithelial tumors. In cancers, their detection
rate can exceed 60—80% [42].

In addition to the lower frequency of mutations in
the TP53 gene in lymphomas, tumor samples from
patients with DLBCL for our study corresponded to
the stage of diagnosis; accordingly, the probability of
combined detection of somatic aberrations was
potentially lower than in the case of studying tissue
of lymphomas in advanced stages of the disease. At

n=9
: l

8-11 9K30H
exon 8

7-11 BK30H
exon 7

Puc. 6. PacripesiesieHrie BBISBJIEHHBIX MyTallli B 5, 6, 7 1 8-M sk30Hax reHa TP53
(>kMpHBIM HIPUGTOM BBIZIEIEHBI MYTAIHH, BCTPEYAIOIIHECS B TPYIITE GOIBHBIX TBAYKIBI)
Fig. 6. Distribution of detected mutations in exons 5, 6, 7 and 8 of the TP53 gene
(mutations that occur twice in the group of patients are in bold)
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B mectn obpasmax ObLIM BBISBJIEHBI MHOXeE-
CTBEHHBIE COMATHUECKHe HapyllneHus. [[BakIpl B
TpyIIe HUCCIENOBAHUS  BCTPEUAINCh  3aMEHBI
p-W146R, p.T1551, p.V272E u p.R273C. O ¢pynkiuo-
HQIBHOU 3HAYMMOCTH 3TUX MHUCCEHC-MYTAI[Ul CBU-
JIETETBCTBYEeT MHOTOKPATHOE UX OIIMCAHUE B CIIEIH-
am3upoBaHHbBIX 6azax naHHbIx IARC TP53 Database
u COSMIC npu mmpoKoM Kpyre 370Ka4eCTBeHHBIX
HOBOOOpa30BaHUH, BKJIFOUAst reMO0OJIacTO3HI.

3ameHa HoHceHc-Tuna p.R213X u wmyrauus
cBUTA paMKH cuuThiBaHusA p.A189Pfs mpuBogar
CUHTEe3Yy YKOPOUeHHOU (popMbl Oeska p53, JUIIEH-
HOT'O OMOJIOTUYECKOU aKTUBHOCTH.

U3 5 (16 %) MyTaruii celMCeHC-TUIIa TPU OITH-
canbl B Catalogue of somatic mutations in cancer npu
JIPYTUX BapHaHTaX 3JI0KAYeCTBEHHBIX HOBOOOpaso-
BaHUH, B TOM uucie npu gumdomax. HecmoTps Ha
TO, YTO 3aM€HBI IAHHOTO BU/IA He HAPYIIAIOT I10CJIe-
JIOBATEJIPHOCTh AMUHOKHUCJIOT B IIEPBUYHON CTPYK-
Type KoaupyeMoro Oejika, OHU MOTYT HapyIlIaTh
KaHOHUYECKOEe IPOTEKAHNE CIUIACHHTa MAaTPUIHOMN
PHK u yxiafiKy, CHUKaTh CPOK >KU3HHU MOJIEKYJIBI,
3aMeJJIATh IPOIEeCCHl CHHTe3a 6eTka U T.A. [41].

Ha uerBeproMm sTare mccieoBaHUs BBITOTHSIICS
aHAJIU3 COYETAHHOTO OOHAPYKEHHA COMATHUECKUX
abepparuii B 06pa31iax OImyxoJin, UMEIOIHX TeTepO3H-
roTHBIN Arg/Pro renorur rs1042522. Ciemyer oTMe-
TUTb, YTO HAMU He OBLTN BBIABJIEHBI IIPOOBI ¢ cOYeTa-
uueM [T u MyTanuii, 4To MOKeT ObITh OOBSICHEHO CJTe-
mytomuM. Yacrora comaruyeckux abepparuii TP53
mpu suM@oMax HIKe, YeM IIPU 3JI0KaYeCTBEHHBIX
OITyXOJISIX COEIUHUTEIbHOTKAHHOTO FJTH SITUTETHAITb-
HOTO TIpoucxoxkaeHus. [Ipu pakax gacToTa uX JeTeK-
[IMH MOJKET IpeBbIIaTh 60—80 % [42].

[ToMrMO MeHBINIEH YacTOTHI MyTalluii B TeHe
TP53 npu tuM@omax, 00pasIrbl OMyXOJIH MAIFEHTOB
¢ IBKKJI siy1s1 HaIlIEro MCC/Ie0BAHUS COOTBETCTBO-
BJIM JIMAaTHOCTUYECKOMY OTAIly; COOTBETCTBEHHO,
BEPOSITHOCTh COUETAHHOTO OOHAPYKEHUS COMaTHye-
ckux abeppanuii 6bUIa MMOTEHIIUAJIBHO HUKE, YEM B
ciydae usyuenus sumdomuon Tkanu B 111 u IV cra-
nuu 6one3uu. [Ipu stom I1I" 1 MyTaruy MOTyT OSIB-
JIATBCS B PA3JINYHOH IIOC/IEIOBATEIBHOCTH, OHAKO
BEpPOSITHOCTh WX COUYETAHHOTO BBIABJIIEHUs, 0Oe3y-
CJIOBHO, YBEJTMIUBAETCS C IPOTPECCUPOBAHUEM OILY-
xonu [43, 34, 35]-

Heo6x0AMMO OTMETUTh TaKK€ U BO3MOKHOCTD
BJIMSTHUS QJUIeJIed M3y4aeMOoro Mapkepa Ha (GyHK-
OMOHAJBHYI0 AaKTUBHOCTh Oesika P53, KOTopas
MOXKET Ppean30BBIBATHCS B TKaHeCHEIU(PpUIHOMN
mozenu. Tak, B mocieHIX paboTax, OMICHIBAIOIIIX
MOJIEKYJIIPHO-TEHETUYECKUI TIOPTPET OIyXOJIEH Ha
OCHOBAaHUHU PE3YJIbTATOB CEKBEHUPOBAHUS HOBOTO
IIOKOJIEHUs, ObLTH O0BSICHEHBI MEXaHU3MBI TIOSIBIIE-

the same time, LH and mutations can appear in dif-
ferent sequences, but the probability of their com-
bined detection certainly increases with tumor pro-
gression [43, 34, 35].

It should also be noted that the alleles of the
studied marker can influence the functional activ-
ity of the p53 protein, which can be realized in a
tissue-specific model. Thus, in recent works
describing the molecular genetic profile of tumors
based on the results of next-generation sequenc-
ing, the mechanisms for the appearance of differ-
ences in the functioning of the Arg and Pro alleles
of rs1042522 were explained. For example, differ-
ential expression of a number of genes in hemizy-
gous cells derived from an Arg/Pro heterozygous
progenitor cell was shown [44]. It has also been
proven that the Arg allele increases the level of
expression of genes that promote the triggering of
programmed cell death, while the Pro allele has a
greater focus on the positive regulation of genes
that control the cell cycle [45].

Allele-specific expression of rs1042522 has been
proven in tissues of the thymus and small intestine
of healthy individuals, as well as cancer patients
[13]. Apoptosis of thymus cells was effectively acti-
vated by the Pro variant of the protein [21], while
that of small intestine cells was activated by the Arg
variant [23].

For spleen lymphocytes, there were no differ-
ences in apoptosis activity depending on the geno-
type for rs1042522 or monoallelic expression of the
TP53 gene [23], which may be due to the need to pre-
serve the possibility of two-allelic expression of TP53
in B-lymphocytes for their normal functioning and
prevention of tumor growth.

In the process of the innate immune response to
antigens, B-cells, passing through the stages of blast
transformation, and then V(D)J recombination and
hypermutability of receptor genes, have a high level
of proliferation and genome instability. This inevita-
bly leads to increased requirements for the error-free
functioning of cell cycle control systems, repair of
DNA damage and the launch of programmed death
both by external and internal mechanisms. In each of
these processes, TP53 plays a key role.

We noted that in the subgroup of specimens of
lymphomas with the Arg/Arg genotype, somatic
mutations occurred in 20/73 cases (27.3%). In the
subgroups Pro/Pro and Arg/Pro, only in 1/13 (7.7%)
and 4/64 (6.25%) cases, respectively. Thus, muta-
tions were significantly more frequently detected in
tumor tissue samples of DLBCL patients with the
homozygous Arg/Arg genotype of the analyzed
marker compared to heterozygous patients
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HUS pa3inyuil B PyHKIMOHUpOBaHUU Arg- u Pro-
ajutesiell rs1042522. Hampumep, ObUIa IMMOKa3aHa
nuddepeHIUaIbHAs DKCIIpeccus psfia TeHOB B
TEMU3UTOTHBIX KJIETKaX, MPOUCXOAAINX U3 Arg/Pro
reTEPO3UTOTHON KJIETKHU-TIPEIIIECTBEHHUIIBI [44].
Taxoxe OBLITIO TOKA3aHO, UTO Arg-ajijiesib MOBbIIIAeT
YPOBEHb SKCIIPECCHH F€HOB, CIIOCOOCTBYIOIINX 3aITy-
CKY IPOTPAMMHUPOBAaHHOU KJIETOYHON CMEPTH, TOT/Ia
Kak Pro-asiesns nMeeT GOJIBIINYIO HAIPABIEHHOCTD B
OTHOIIIEHUU IIOJIOXKUTEJIbHON PETryJAlNN TEeHOB,
KOHTPOJIMPYIONUX KJIETOYHBIN ITUKII [45].

B TKaHAX TUMyca U TOHKOTO KHUIIIEUHUKA 3/10PO-
BBIX JIAIl, & TaKXK€ OHKOJOTUYECKUX IIAI[MEHTOB
JIOKa3aHa aJieb-crienuduyeckas SKCIPECCUs
rs1042522 [13]. AmonTo3 KjIeTok Tumyca dddek-
TUBHO aKTHUBUpPOBaJCA Pro-BapuanTom Geska [21], B
TO BpeMs KaK KJIETOK TOHKOTO KHUIIeYHHKa — Arg-
BapuanToMm [23 )].

151 TuM@OLUTOB cele3eHKY PA3IMINI B AKTHB-
HOCTH amroITo3a B 3aBHCHMOCTH OT TeHOTHIIA II0
r'S1042522 WX MOHOQJLIEIBHOU JKCIIPECCHUU TeHa
TP53 BBIsIBJIEHO He OBLIO0 [23], UTO MOZKET OBITH CBsI-
3aHO ¢ HEOOXOMMOCTHIO COXPAHEHUA BO3MOKHOCTH
JIByXaJuiesIbHOU sKcnpeccuu TP53 B B-mumdonurax
IUI UX HOPMAJbHOTO (PYHKIMOHUPOBAHUS U IIpe-
JIOTBPAIIIEHUSA OIyX0JIEBOTO POCTA.

B mpormecce pasBepThIBAHUSA €CTECTBEHHOTO
OTBEeTa UMMYHHOH CHUCTEMbI HA AaHTUTEHBI B-KieTkH,
IIpoXOoAA BTambl OjacTTpaHcopManuu, a jajee
V(D)J-pekomMOUHAIMK U TUNEPMYTaOETbHOCTU
TeHOB PELeNTOPOB, UMEIOT BBICOKUH YPOBEHb IIPO-
sudepanuy U HeCTaOWIBHOCTh TEHOMA. JTO HEMU-
HyeMO IPUBOJIUT K IOBBIIIIEHNIO TPeOOBaHUH K 6e3-
omuboYHOMY (YHKIIIOHUPOBAHUIO CHUCTEM KOH-
TPOJIsI KJIETOYHOTO IHKJIA, pellapanyil MOBpeX/e-
uuit JJTHK u 3amycka mporpaMMHPOBaHHOM CMepPTH
KaK 10 BHEIIIHEMY, TaK U BHYTPEHHEMY MEXaHU3MY.
B kaxxzom u3 3TUX npoueccoB P53 urpaer Kiaro4de-
BYIO POJIb.

Hawmmu 6pUT0 OTMEUeHO, YTO B IIOATPYIIIIE 00pas-
OB JIUM(MOMBI ¢ TEHOTUIIOM Arg/Arg coMaTHYecKue
MyTaIllul UMEJIU MeCTo B 20/73 ciayudasax (27.3 %).
B moarpymmax ke Pro/Pro u Arg/Pro — summs B 1/13
(7.7 %) u 4/64 (6.25 %) ciaydaeB COOTBETCTBEHHO.
Taxkum o6pa3oM, MyTallMl 3HAYUMO uaiie oOHapy-
JKHBAJINCh B 00PA3IaX OIMyX0JIEBOM TKAHU OOJIbHBIX
JIBKKJI ¢ roMOBUTOTHBIM reHOTUIIOM Arg/Arg aHa-
JIMBUPYEMOTO MapKepa B CPAaBHEHUU C TETEPO3UTOT-
HBIMH 60IHBIMU (P = 0.002). CTaTuCTHYeCKas 3Ha-
YUMOCTH PA3/INYIHUH 110 YACTOTE COMATUUECKIX MyTa-
nuii rena TP53 wMexnay obpasmamu Arg/Arg u
Arg/Pro + Pro/Pro cocraBmia p < 0.001, a BEPOAT-
HOCTH BBIABJIEHHS MyTanuil B reHe TP53 y HOCUTE-
Jiell reHotumna Arg/Arg Gosiee ueM B 5 pa3 IPEBBI-

(p = 0.002). The statistical significance of differences
in the frequency of somatic mutations in the TP53
gene between the Arg/Arg and Arg/Pro + Pro/Pro
samples was p < 0.001, and the probability of detect-
ing mutations in the TP53 gene in carriers of the
Arg/Arg genotype was more than 5 times higher than
that in carriers of other genotypes (p < 0.001, OR —
5.4 and 95% confidence interval — 1.9; 15.4).

The results obtained in our work are consistent
with the literature data. In the vast majority of previ-
ously studied types of malignant neoplasms, TP53
mutations were associated with the Arg allele. The
p53 protein variant encoded by it is more effective in
triggering programmed cell death than the Pro vari-
ant [18]. The more frequent detection of mutations
in the Arg/Arg rs1042522 genotype, the more this
combination is supposed to benefit cells at the stages
of tumor progression, give a selective advantage, and
increase the risk of malignant transformation of
lymphocytes and development of lymphoma.
Another explanation may be that the p53 homologs,
p73 and p63 proteins rarely undergo mutations in
human malignant neoplasms and can replace its
function in p53-deficient cells, inducing apoptosis
[45]. At the same time, the Arg variant of the mutant
p53 protein is able to form stable complexes with
P73, leading to the loss of the transcriptional activity
of the p73 protein and elimination of its pro-apop-
totic effect [9].

CONCLUSION

The results of our comprehensive analysis indi-
cate that at the time of diagnosis, up to a third of
cases of DLBCL have somatic aberrations of the TP53
gene (LH and/or mutations) in tumor tissue. How-
ever, taking into account the existing limitations of
the work, it should be clarified that the frequency of
their detection may increase with the expansion of
the sample or the use of more sensitive methods for
detecting mutations and allelic imbalance. A possible
direction for further research may also be the analy-
sis of the clinical significance of the combined detec-
tion of the homozygous Arg/Arg genotype G/G of the
analyzed marker, and LH or/and somatic mutations
in the TP53 gene in the tumor tissue of patients with
lymphoma.
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majga TaKOBYI0 YV HOCUTEJIEH IPYTHX TEeHOTHIIOB
(p < 0.001, OIII - 5.4 1 95% nJIU — 1.9; 15.4).

[ToyueHnHble B HallIeH paboTe Pe3yJIbTaThI COTJIA-
CYIOTCS C JAHHBIMU JINTEPATyphbl. B mopasiisiomnei
YacTU HCCJIEIOBAHHBIX paHee TUIIOB 3JI0KaYeCTBEH-
HBIX HOBOOOpazoBaHui mytaiuu TP53 ObLIN acco-
IHUIPOBAHBI ¢ Arg-ayuteneM. Kogupyemsrii umM Bapu-
aHT Oesnka p53 6osee apdexkTHBEH B HATIPpABIEHUH
3amycka IpOrpaMMUPOBAHHON KJIETOYHOU CMEPTH,
B cpaBHeHuu ¢ Pro-Bapmanrom [18]. Bosee yacroe
oOHapyKeHHe MyTalliii Npu reHoTure Arg/Arg
'S1042522 HABOJIUT HAa MBICJIb O TOM, UTO TAKOE CoUe-
TaHHe BBITOAHO KJIETKAM HAa 3Tamax OIyXOJIEBOH
Iporpeccuy, O0JIafaeT CeJIeKTUBHBIM IIpEMYyIIe-
CTBOM U MOXKET YBEJIMYUTH PUCK 3JI0KAUECTBEHHOM
TpaHchopManuu JTUM@POIUTOB U Pa3BUTUSI JIUM-
¢owmpbl. [Ipyroe o0bsiICHEHNE MOXKET COCTOATH B TOM,
YTO TOMOJIOTUYUHBIE P53 O€JIKU P73 U P63 PEIKO MOI-
BepraroTcs MyTalusaM IPU 3JI0KAaYeCTBEHHBIX HOBO-
00pa3oBaHUAX UeIOBEKA U MOTYT 3aMeIaTh B pP53-
MepUIUTHBIX KJIeTKaX ero (GyHKIHIO, WHAYIUPYS
aronrto3 [45]. IIpu 3ToM Arg-BapuaHT MyTaHTHOTO
Oenka p53 crocobeH 0Opa3oBBIBATH CTAOMJIBHBIE
KOMILIEKCBI C P73, UTO IPUBOAUT K IOTEPE TPAHC-
KPHUIIIIUOHHON aKTUBHOCTH O€JiKa P73 U BBIKJIIOUE-
HHUIO €70 IIPO-aronToTuyeckoro apdexra [9].
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6uomaTepuana WiN IPUMeHeHUUu 0oJiee UyBCTBU-
TEJIbHBIX METO/IOB JIeTeKIMH MyTaIluid U ajijiejib-
Horo paucbasanca. Bo3MOXKHBIM HampaBIeHHEM
JAJIbHEHUINNX HCCIENOBAHUN TaKKe MOKET OBITh
aHaJIU3 KJIMHUYECKOH 3HAYMMOCTH COUYETAHHOTO
BBISIBJIEHHS TOMO3UTOTHOTO Arg/Arg renotumna G/G
a”anmusupyemoro mapkepa u IIT" wim/u comatuue-
CKUX MyTanuid B reHe TP53 B OIyXOJIEBOW TKaHU
MAIEHTOB ¢ JIUM(GOMOH.
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HeHa B paMKax O0/[’KETHOH TeMblI 1o I'ocytapcTBeH-
HOoMYy 3a7ianuio N2 AAAA-A17-117112850280-2.
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OUTOXUMHUUYECKOE 1 00TAHUYECKOE HCCIeJ0BaHUue
IMMEePCIEKTUBHOTO JIEKAPCTBEHHOTO pacTeHusa Nonea rossica Steven

B.B. Besmnuko, M.E. Kapraiosa, /[.C. Kpyryios

@I'bOY BO «Hoegocubupckuil 2ocydapcmeeHHblil MeduyuHekuil ynugepcumem» Muxzdpasa Poccuu, Hosocubupck,
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AHHOTAIIUA

BBenenue. Houesa pycckags — Nonea rossica Steven — IIIPOKO pacIpocTpaHEHHOe HAa TEPPUTOPUM 3anafgHOU
Cubupu TpaBsSHUCTOE pacTeHue ceMelicTBa Boraginaceae. IlpumenseTcs B HAPOJHOM MeTUIIMHE B KAYeCTBE IIPOTUBOMA-
JIIPUAHOTO, aHTUOAKTEPUATBHOTO, GOJIEYTOJISIONIETO, TPOTHBOBOCIIAINTEIFHOTO U aHTUKOATYJITHTHOTO CPEZICTBA U B
STOU CBA3M pacTeHUe ABJAETCA [IePCIEKTUBHBIM /IS U3YyUEHHU C IeJIbI0 BHEAPEHUA B OQUIMHAIBHYIO MEJULIIHY.

IT e 1 5. duTOXUMIUYECKOE U MOP(OIIOr0-aHATOMHYECKOE H3yUeHNe HaZ[3eMHBIX U II0I3€MHBIX OPTaHOB HOHEU PYCCKOH.
MaTtepuaabl U MeTO/bl. [IpoBogunu oOmuH PUTOXUMUYECKUH aHAIN3, UCIIOJIb3YsI OOIIEIPHUHSATHIE METO-
JIUKHU. AHATOMUYECKOe CTPOEHNe OPTaHOB PACTEHHUS YCTAHABINBAIY C UCIIOJIb30BAHUEM METOI0B MUKPOCKOIIOIITIECKOTO
aHaJIN3a.

Pe3ynbTarTbhl. YCTAHOBJIEHO IPUCYTCTBHIE U OIIPEZIEJIEHO KOJIMYECTBEHHOE COZIEpKaHIe OCHOBHBIX IPYIIIT OHOJIOTH-
YeCcKH aKTHUBHBIX BEIIECTB: cojiep:kaHue (JIaBOHOWJIOB B HAJ3eMHOHM YacTH B IepecueTe HA PYTHH COCTABWJIO 0.2 %;
JIyOWJIBHBIX BEIECTB KOH/IEHCUPYEMOU TPYIIIBI B TpaBe — 3.8 %, B KOPHAX — 0.6 %; KCAHTOHOB B IlepecueTe Ha MaHTHde-
PYH B KOPHSX — 0.01 %, B TpaBe — 0.008 %; moJricaxapuioB B TpaBe — 4.37 %. MUKPOCKOITUYECKUH aHAJIN3 TT03BOJIHIT
YCTAaHOBUTH OCHOBHBIE MUKPOJMArHOCTUYECKHE [TPU3HAKY BET€TATHBHBIX U FeHEPATHBHBIX OPTaHOB HOHEU PYCCKOH.
3aknoueHHUe. Pa3dHOOOPa3HBIN XMMUYECKUH cOCTaB HOHEU PYCCKOU ITO3BOJISAET C/leIaTh BBIBOJL O II€PCIIEKTUBHO-
CTH U3YyYEHH PACTEHHU C I[EJIbI0 CO3/IaHUA HA €r0 OCHOBE HOBBIX JIEKAPCTBEHHBIX IPEnapaToB. B pesyspraTe MUKPOMOP-
(ostornueckoro ucesae0BaHNA HAZBEMHBIX U [10/13€MHBIX OPTaHOB HOHEU PYCCKOU Y/IaJIOCh BBIABUTD IUATHOCTUYECKHE
[IPU3HAKH, HEOOXOIMMBIE JIJIsL YCTAHOBJIEHHS KPUTEPUEB MOJJTMHHOCTH ChIPbsI, KOTOPbIE OY/IYT IIOJI0KEHBI B OCHOBY IIPO-
ekTa (papMaKoIeHHOH CTaThH.

Knaoueente caoga: HoHes pycckas, Nonea rossica Steven, GUTOXMMUYECKUH aHAINS, JUATHOCTUYECKUE IPU3HAKH.

O6pasen murtupoBaHus: Beruuko B.B., Kapramosa M.E., Kpyrios /I.C. PutoxumMuueckoe U 60TaHUUECKOe
HCCIIe/IOBaHME IEPCIIEKTUBHOTO JIEKapCTBEHHOTO pacTeHust Nonea rossica Steven // Journal of Siberian Medical Sci-
ences. 2022;6(3):90—101. DOI: 10.31549/2542-1174-2022-6-3-90-101

Phytochemical and botanical study
of a prospective medicinal plant, Nonea rossica Steven

V.V. Velichko, M.E. Kartashova, D.S. Kruglov

Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT

Introduction. Nonea rossica Steven is a widespread in Western Siberia herbaceous plant of the Boraginaceae
family. It is used in folk medicine as an antimalarial, antibacterial, analgesic, anti-inflammatory and anticoagulant agent,
and in this regard, the plant is promising for study with a view to introducing it into practice as an officinal medicine.

A im . Phytochemical and morpho-anatomical study of aboveground and underground organs of Nonea rossica Steven.
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Materials and methods. Aphytochemical analysis was performed using conventional methods. The ana-
tomical structure of plant organs was reveal using microscopic analysis.

Results. The presence and content of the main groups of biologically active substances was established: the content
of flavonoids in the aboveground part in terms of rutin was 0.2%; tannins of the condensable group in aboveground parts
of plant — 3.8%, in roots — 0.6%; xanthones in terms of mangiferin in roots — 0.01%, in herb — 0.008%; polysaccharides in
herb — 4.37%. Microscopic analysis allowed to establish the main microdiagnostic signs of vegetative and reproductive
organs of Nonea rossica Steven.

Conclusion. Thediverse chemical composition of Nonea rossica Steven allows us to conclude that it is promising
to study the plant in order to create new medicines based on it. As a result of micromorphological examination of the
aboveground and underground organs of Nonea rossica Steven, it was possible to identify diagnostic signs for the identifi-
cation of raw materials, which will become the basis for the draft of a monograph.

Keywords: Nonea rossica Steven, phytochemical analysis, diagnostic signs.
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BBEJAEHHNE

B Hacrosiee BpeMs JIOCTATOYHO OCTPO CTOUT
mpobsieMa pacHIMpeHHss OTEeYeCTBEHHOH JieKap-
CTBEHHOHN PACTUTETHHOH CHIPbEBON 0asbl, a TAKKe
[IOVICKA HOBBIX MCTOYHUKOB OHMOJIOTMUECKU AKTHB-
HBIX BEINECTB PACTHUTEJIBHOTO IIPOUCXOXK/EHUS.
CyliecTByeT HECKOJIBKO IIyTeH peIlIeHusl JaHHOH
pobJsieMbl: 3T0 6oJsiee yriybeHHOe u3yueHune 6uo-
jorudecku akTuBHBIX coenuHeHuil (BAC) B 0Obek-
TaX OMUIIMHAIBPHOU MEAWIIMHBI U KCCIIEOBAHIE
MaJIOM3yYEHHBIX PACTEHUN.

Cpenu 60JTBIIIOTO Pa3HOOOpA3Us PACTEHUH TIPE/T-
CTaBJIAIOT HHTEPEC PACTEHU ceEMEeNCTBA OypAuHUKO-
Bble (Boraginaceae), KOTOpble MOTYT IIPUMEHATHCS
B KayecTBe TEPANEBTUYECKUX K KOCMETHUECKHUX
cpencts [1]. x dapmakonormyeckre 3G PEKTHI CBsI-
3aHBI C HAINYHNEM Ha)TOXMHOHOB, KCAHTOHOB, (pJia-
BOHOU/IOB, TEPIIEHOU/IOB, a TaK)Ke aJUTaHTOWHA [2].
B nacrosiee Bpems pacreHus cemerictBa Boragina-
ceae He IPUMEHAIOTCA B OQUIMHAIIBHON MeIUIIHE
Poccuu, omHAKO TPHU 3TOM HMEIOTCS JIAHHBIE 00
WCIIOJIb30BAHUM B HAPOJHON MEIUIIMHE PacTEeHUH
JJAaHHOTO CeMeMCTBa, HAIPUMED, TAKUX POJIOB Kak
HOHesI, MeIyHUIa, OHOCMA. B 4aCTHOCTH, TajIeHOBbIE
(opMBI U3 pa3HBIX YacTell HOHEW B HAPOAHOU Meu-
[[MHE HAXOJAT IPUMEHEHHE B KAUeCTBe aHTUMAaJls-
putinoro [3], aHTHOAKTEpUATBHOTO [4], 60IEyTOIS-
IOIIETO, IMTPOTHBOBOCHAJIUTEILHOTO U AHTHUKOATY-
JIAHTHOTO [5] cpeicTBa. B T0# cBA3YM pacTeHuA poja
HOHes SIBJISTIOTCS MePCIIEKTHBHBIMU JIJIs1 BKITIOUEHU S
B CKPUHUHT JIEKAPCTBEHHBIX pacTeHui. 3 30 mnpes-
craBuresieli pona Nonea B Poccun Hanbosee pac-
IpocTpaHeHAa HOHes1 pycckas — Nonea rossica
Steven.

Hones pycckas npejcrapiiser co60il MHOTOJIET-
Hee KCepOohUTHOE TPABIHUCTOE PACTEHIE, IMHUPOKO

INTRODUCTION

Currently, the problem of expanding the domes-
tic medicinal plant raw material base, as well as the
search for new sources of biologically active sub-
stances of plant origin, is quite acute. There are sev-
eral ways to solve this problem: this is a more in-
depth study of biologically active compounds (BAC)
of officinal medicines and the study of under-investi-
gated plants.

Among the wide variety of plants, the Boragina-
ceae family is of interest, which can be used as ther-
apeutic and cosmetic products [1]. Their pharmaco-
logical effects are associated with the presence of
naphthoquinones, xanthones, flavonoids, terpe-
noids, as well as allantoin [2]. Currently, plants of
the Boraginaceae family are not used in officinal
medicine in Russia, however, there is evidence of
the use of plants of this family in folk medicine, for
example, such genera as Nonea, Pulmonaria (lung-
wort), Onosma. In particular, in folk medicine the
galenic forms from different parts of Nonea are
used as an antimalarial [3], antimicrobial [4], anal-
gesic, anti-inflammatory and anticoagulant [5]
agents. In this regard, plants of the Nonea genus
are promising for inclusion in the screening of
medicinal plants. Of 30 representatives of the
Nonea genus in Russia, the most common is Nonea
rossica Steven.

Nonea rossica Steven is a perennial xerophytic
herbaceous plant widely distributed in Western Sibe-
ria [6]. It is known [7] that the aboveground part of
this plant contains such groups of biologically active
compounds as flavonoids, tannins, coumarins and
alkaloid-like compounds, while the qualitative and
quantitative composition of the components has not
been sufficiently studied. In this regard, it seems rel-
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pacrupocTpaHeHHOe Ha TEPPUTOPHU  3amajHon
Cubupu [6]. W3 juTepaTypHbIX JaHHBIX [7]
HU3BECTHO, UTO HAJ[3eMHAas YaCTh JIAHHOTO PACTEHUS
COJIEPKUT TaKHeE TPYNIbI OHOJIOTHYECKH aKTHBHBIX
COeIMHEeHNH, KaK (pJaBOHOU/IBI, NyOUIIbHbBIE Belle-
CTBa, KyMapUHbBI U UIKAJOUAOINONO0OHBIE COENITHE-
HUSA, IPU 5TOM KAYeCTBEHHBIA W KOJIMYECTBEHHBIN
COCTaB KOMIIOHEHTOB U3y4eH HeI0CTaTOYHO. B aT0it
CBS3U IIPENICTABIISAETCA AKTYJIBHBIM IIPOBEIEHHE
OoJiee IETATHHOTO (PUTOXUMUYECKOTO aHAJIM3a pac-
TEHWUS.

I BHeApeHUsA B OQUIIMHAIBHYIO MEIUIIUHY
HEOOXOIMMO VYHUTBIBATh YCTOHYHBBIA aJITOPUTM
HCCJIeJTOBAHUSI HOBBIX HMCTOUHHUKOB CBHIPbSI PaCTHU-
TEJIbHOTO MIPOUCXOXK/IEHUS, IPUHATHIA B MHPOBOH
npaktuke. IIpexse Bcero, 3To pazpaboTKa mapame-
TPOB OIIpeZieIeHUsI €0 MOJTUHHOCTH U T00poKave-
CTBEHHOCTU. /[IJI1 omupeneneHus MOJIUHHOCTH
OJTHUM U3 BOKHBIX KDUTEPHEB SABJIAIOTCA MOPDOIIO-
THYECKUN 1 MUKPOJIMAaTHOCTUYUECKUH aHAJIN3 ChIPbe-
BOM yacTu. MUKPOIMAarHOCTUYECKU Y aHATN3, KPOME
TOTO, II03BOJIAET OTJIMYATH JIEKAPCTBEHHOE PACTEHHNE
0T MOP(OJIOTUYECKH CXOKUX BUIOB. J[JIsI TO/ITBEPIK-
JIEHUs TIOJIMHHOCTU CHIPbSI IIPOBOJASAT KAveCTBEH-
Hble peakIuu Ha ocHOBHble rpynmbl BAC. Paspa-
0OTKa YETKUX CXEM CTAaHJAPTU3AIUU CHIPbS II0
coJiepkaHuI0 OcHOBHBIX I'pynn BAC nmo3Bosiser ycra-
HOBUTH KDUTEPUU J00OPOKAYECTBEHHOCTH CBHIPbS.
[Tokaszaresy MOJTUHHOCTH U T0OPOKAUYeCTBEHHOCTH
SIBJISTFOTCSI OCHOBOM /1151 pa3pabOTKH OCHOBHOTO HOP-
MaTUBHOTO JIOKYMEHTa Ha JIEKADCTBEHHOE PaCTH-
TeJIbHOE ChIpbe — (hapMaKOIIEHHOH CTaThU.

IIEJIb NUCCJIEAOBAHUA

MopdoJi0ro-aHaTOMHYECKOe U3yYeHUe Ha/3eM-
HBIX U TIOJI3€MHBIX OPTAaHOB HOHEU PYCCKOH U MPOBe-
ZeHre o0I1ero (pUTOXMMUYECKOTO aHATH3A.

MATEPUAJIBI 1 METO/IbI

OOBeKTOM HCCIIeZIOBaHUs CIyKUIa Haa3eMHas
YacTh M KOPHU HOHEW PYCCKOH, cobpaHHbIE B (dasze
[BETEHUS B 2021 I'. HA OCTEITHEHHBIX JIyTax HA TEP-
puropuu KospiBanckoro pationa HoBocubGupcKoi
obsactu. ChIpbe TOCJE 3aTOTOBKU pasfieisiid Ha
opranbl (crebesb, JIUCT, IBETKH) W JIOBOJWIH JIO
BO3/IYIITHO-CYXOTO COCTOSIHUSA B CYIIWJIKE IIPU TEM-
neparype ~50 °C.

KauecTBeHHBIE pEAKIINH ITPOBOJIHIIH C UCIIOJIH30-
BaHUEM BOJIHOTO ¥ BOJIHO-CIIMPTOBBIX U3BJIEYEHUH,
HCIIOJIb3YsI OOIETPUHAThIE METOAUKY [8], Ha cemy-
fomue rpynnbl BAC: ¢iaBoHOMABI, IyOMIBHBIE
BEIIlECTBA, CAIIOHUHBI, MOJIMCAXapU/Iibl, aHTOI[UAHBI,
KyMapHuHBI, aJKaJOubl, KCAHTOHBI. OOHapYKEHHE
AJIKAJIOUJIOB OCYIIECTBIISIA IIPOBEJEHUEM CEPUH

evant to conduct a more detailed phytochemical
analysis of the plant.

To be introduced into officinal medicine, it is nec-
essary to take into account a certain algorithm for the
study of new sources of plant raw materials, adopted
in world practice. First of all, it is the development of
parameters for its identification and determination
of its quality. For identification, one of the important
criteria is morphological and microdiagnostic analy-
sis of the raw part. Microdiagnostic analysis, in addi-
tion, allows you to distinguish a medicinal plant from
morphologically similar species. To confirm the
identification of raw materials, qualitation for the
main groups of BAC are carried out. The develop-
ment of clear schemes for standardization of raw
materials according to the content of the main groups
of BAC allows us to establish criteria for the quality
of the raw material. Indicators of authenticity and
good quality are the basis for the development of the
main regulatory document for medicinal plant raw
materials — a monograph.

AIM OF THE RESEARCH

Morpho-anatomical study of aboveground and
underground organs of Nonea rossica Steven and
general phytochemical analysis.

MATERIALS AND METHODS

The object of the study was the part and the roots
of Nonea rossica Steven, collected during the flow-
ering phase in 2021 in the steppe meadows on the
territory of the Kolyvansky district, Novosibirsk
region. After harvesting, the raw materials were
divided into organs (stem, leaf, flowers) and brought
to an air-dry state in a drying chamber at a tempera-
ture of ~ 50°C.

Qualitation was performed using aqueous and
aqueous-alcoholic extracts with conventional meth-
ods [8]. The following groups of BAC: flavonoids,
tannins, saponins, polysaccharides, anthocyanins,
coumarins, alkaloids, xanthones were assessed. The
detection of alkaloids was carried out using a series
of reactions with total alkaloid precipitating reagents:
the Wagner-Bouchardat’s reagent, Dragendorff’s
reagent, tannin solution, silicotungstic acid solution,
phosphomolybdic acid solution, picric acid solution.
To determine xanthones, sublimation was used, fol-
lowed by a reaction with a 5% alcohol solution of
sodium hydroxide.

Identification of flavonoids was carried out by
thin-layer chromatography (TLC) on Sorbifil plates
in a solvent system: ethyl acetate — formic acid — gla-
cial acetic acid — water in the ratio of 100:11:11:27
[9]. The chromatogram was developed using a 2%
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peaknuii ¢ o0IIeasTKaJIOuHBIMH OCATUTETbHBIMU
peakTuBaMu: peakTus Baruepa — bymapaa, peakTus
Iparenmopda, pacTBOp TaHWHA, PACTBOP KpeMHe-
BOJIbPAMOBOM  KHCJIOTBI, pactBop ¢ochopHO-
MOJINO/IEHOBOU KHCJIOTBI, PAacTBOP ITHUKPUHOBOU
KUCJIOTHL. JIJIs1 oTipefie/ieHusI KCAaHTOHOB HCITOJIb30-
BaJIM METOJi BO3TOHKH C IIOCJIEJIYIOIIEN peakIuen ¢
5% CIIUPTOBBIM PAaCTBOPOM HATPUs TUPOKCU/IA.

KauecTBeHHBIN aHamu3 (HJIAaBOHOUIOB IPOBO-
WM METOJIOM TOHKOCJIOMHON Xpomarorpaduu
(TCX) na miacruakax Sorbifil B cucreme pacrtBopu-
TeJIel: ITIIAIETaT — MypPaBbUHAS KUCIOTA — JIEs-
Has YKCyCHas KHCJIOTa — BOJIa B COOTHOIIEHHUH
100:11:11:27 [9]. ITposiBJIeHHE XpOMATOTrPaMMBI ITPO-
BOJWJIU C UCIIOJb30BAHUEM B KauecTBE MPOSIBIISIO-
IIETO PacTBOpa 2% pacTBOpa XJIOPUAA ATIOMUHUA B
90% cnupTe STUI0BOM. MaeHTHUdUKAIUIO TPOBO-
qwtu o Benuunie Rf u xapakrepHoii ¢yopectieH-
nuu B YO-cBeTe ¢ JUTMHOU BOJIHBI 365 HM B CpaBHeE-
HHUU CO CTAaHaPTHHIMH BENECTBAMHU.

KosmmuectBenHoe coziep:kanue BAC onpeznendanu
¢apmakoneiHpIM MeTo/IaMu: (HJIABOHOUIBI — METO-
oM auddepeHIHaTbHON  CIEKTPO(POTOMETPHH,
KCAaHTOHBI — METOJIOM IPSAMOU CHeKTpodoTOMe-
TPUH; JJIsI KOJIMUECTBEHHOTO OMPEJIeJIEHUS] CYMMBbI
MOJIUCAXapU/I0OB HCIIOJB30BAJIM METOJ] TpaBUMeE-
Tpun. KosuuecTBeHHOe OIpejie/ieHHe KCAHTOHOB
OCYIIECTB/ISIIN  CHEKTPODOTOMETPUUECKUM METO-
JIOM.

AHATOMHUYECKOE CTPOEHUE OCEBBIX OPTaHOB pac-
TEHUs] HCCIEOBAIN [10] HAa TOHKHX IOIMEPEYHBIX
cpesax IMocjie OKpalluBaHUsA MapaHUTPOAHUINHOM
JUIsl  BBISIBJIEHUsI OJPEBECHEBIIUX BJIEMEHTOB.
VccnenoBanus MPOBOAMJINCH C HCIOJIb30BAHUEM
CBETOBOTrO  MHKpockoma «Mwukmen-1  (Bapu-
aHT 1—20)» IPHU YBEJIUYEHUH B 70 pa3 (71 BbIsSBIIE-
HHUs OOINEro BUZa) U HAa MHUKPOCKOIlEe Zeiss AXio
Scope.A1 Ipu yBeJTUUEHUAX B 25—400 pa3 B IPOXO-
JIAIIEM cBeTe (/11 BBIABJIEHUS] CTPYKTYPHBIX dJie-
MeHTOB TKaHel). [losrydeHHbIe M300pakeHUs PUK-
CHPOBAJIUCh C MOMOINBI0 MUMPOBOH (POTOKAMEPHI
Zeiss Axiocam 512 color. /s vccaeoBaHus MUKPO-
MOP(}OJIOTUYECKOTO CTPOEHUs IIJIAHAPHBIX BereTa-
THUBHBIX M TE€HEPATUBHBIX OPraHOB IPOBOJUIOCH
IIpeZIBApUTEJIbHOE pa3MavYuBaHuEe OOBEKTOB IIyTEM
KUISAYEHUs B T€YEHNUE OJTHOU MUHYTHI B 5% BOJHOM
pacTBope HaTpus TUAPOKcHAA (XI0pOPHUIIIOHOC-
Hble OOBEKTHI) WU B BOJe (BEHUUK, MECTUK U
TBHIYUHKU). VccieoBaHre 0CEBBIX OPTAHOB IIPOBO-
JIJI0Ch Ha 0Opasnax, 3a(UKCUPOBAHHBIX B pac-
TBOpPE BOJIa — TJIMIIEPUH — 95% BTAaHOJI B COOTHOIIIE-
HUU 1:1:1. B KauecTBe 3aKIIIOYAIONIEH U TPOCBETIISA-
IOIEN JKUJKOCTH HKCIIOJIb30BajIaCh CMeCh BOJbI H
IJIUI[EPUHA B COOTHOIIIEHUH 1:1.

solution of aluminum chloride in 90% ethyl alcohol
as a medium agent. Identification was carried out by
the Rf value and characteristic fluorescence in UV
light with a wavelength of 365 nm in comparison
with standard substances.

Content of BAC was measured by pharmacopoe-
ial methods: flavonoids — by absorption spectropho-
tometry using the obtained extract as a blank solu-
tion; xanthones — by absorption spectrophotometry
using a pure extractant as a blank solution; gravim-
etry was used to quantify the amount of polysaccha-
rides. Content of xanthones was measured by spec-
trophotometric method.

To identify lignified elements, the anatomical
structure of the plant axial organs was studied on
thin cross sections after staining with paranitroani-
line [10]. The studies were carried out using a
Mikmed-1 (variant 1-20) light microscope at a
70 magnification (to identify the general appear-
ance) and a Zeiss Axio Scope. A1 microscope at
25—400 magnifications in transmitted light (to
identify structural elements of tissues). The
obtained images were captured using a Zeiss
Axiocam 512 color digital camera. To study the
micromorphological structure of planar vegetative
and reproductive organs, preliminary soaking of
objects was performed by boiling for one minute in
a 5% aqueous solution of sodium hydroxide (chlo-
rophyll-bearing objects) or in water (corolla, pistil
and stamens). The study of axial organs was carried
out on samples fixed in a solution of water — gly-
cerin — 95% ethanol in a ratio of 1:1:1. A mixture of
water and glycerin in a ratio of 1:1 was used as a
embedding and clearing liquid.

RESULTS AND DISCUSSION

Based on screening phytochemical studies, the
presence of the main groups of BAC (flavonoids,
anthocyanins, tannins, saponins, polysaccharides,
coumarins, xanthones) and the absence of alkaloids
were confirmed.

The data of phytochemical analysis of the part
and roots of Nonea rossica Steven are given in
Table 1.

In the crude alcoholic extracts from Nonea ros-
sica Steven herb, we determined the presence of
rutin using TLC. The content of flavonoids in the
herb part of Nonea rossica Steven in terms of rutin
was 0.2%. Tannins of the condensable group were
found in the aboveground part and roots of Nonea
rossica Steven, their content was determined by
permanganometry: 3.8% in herb, 0.6% in roots.
The content of xanthones in roots in terms of man-
giferin was 0.01%; in herb — 0.008%; the content of
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PE3YJIBTATBI 1 OBCYXKJAEHUNE

Ha ocHOBaHNU CKPUHUHTOBBIX GUTOXUMUYECKUX
HCCJIeTOBAHUH MOATBEPIK/IEHO IMPUCYTCTBHE OCHOB-
HbIX rpymn BAC (db1aBoHOUABI, AaHTOIUAHBL, TyOMIIb-
HbBle BellleCTBa, CATIOHUHBI, IOJIMCAXapU/bl, Kyma-
PUHBI, KCAHTOHBI) U OTCYTCTBUE AJTKAJIOUOB.

JauHbIe GUTOXUMHIYECKOTO aHATN3a HAZ3eMHOHN
YacTH U KOpHeH HOHeW PYCCKOM IIpHUBeZIeHBl B
TabJI. 1.

Metozom TCX B cyMMapHBIX CIIUPTOBBIX U3BJIe-
YeHUAX U3 TPaBbl HOHEU PYCCKOM OIlpesiesieHo MpH-
cyTcTBHe pyThHA. KOJIMUeCTBEHHOE CO/epKaHue
(;1aBOHOUIOB B HA/I3EMHOU YaCTH HOHEH PYyCCKOU B
IlepecueTe Ha PYTHH COCTaBUJIO 0.2 %. B Hazz3eMHON
YacTH W KOPDHSIX HOHeW OOHApy»KeHbI NyOuJIbHbBIE
BeIl[eCTBA KOHIEHCUPYEMOH T'PYIIIIBI, METOJIOM I1ep-
MAaHT'aHATOMETPHUU OIIpeZieIeHO UX KOJIMUeCTBEHHOe
comep:kanue: B TpaBe — 3.8 %, B KOpPHIX — 0.6 %.
CozlepxaHue KCAaHTOHOB B IlepecueTe Ha MaHIHu(e-
PHH B KOPHAX COCTaBUJIO 0.01 %; B TpaBe — 0.008 %;
KOJINUEeCTBEHHOE COJIEp:KaHue IOJIFCAXapuioB B
TpaBe HOHEU PYCCKOH — 4.37 %.

B pesysnbpraTe MHUKPOCKOIINYECKOTO MCCJIE/I0Ba-
HUSI OBUTM BBISBJIEHBI CJIEAYIOIINE OCOOEHHOCTH
CTPOEHUS OPTAHOB PACTEHUS.

Crep>kHeBOU KOPeHb MMeeT TUIINYHOE HelyuKo-
Boe cTpoeHue (puc. 1), TOKPOBHAS TKAaHb IPEJICTaB-
JIeHa nepuzepMou (1), KopoBasi 4acTh — apEeHXUM-
HBIMU KJIeTKaMu (6) ¥ 3aBEPIIAETCs CJI0EM O/IpEBEC-
HEBIIEN SH/I0IEPMHI (2).

Crebesip (puc. 2) MMeeT XapakTepHblE 6OPO37-
KH (3) ¥ OIyIIIeHHE B BHJIE TOJICTOCTEHHBIX BOJIOCKOB
(2) ITUHOM 1—2 MM C XapaKTePHBIM IThe/IECTAJIOM U3
MIPUTIOTHATHIX SITUIEPMATBHBIX KJIETOK (1).

Crebesb (pucC. 3) UMeeT HEIYyUYKOBOE CTPOEHHUE U
MIOKPBHIT OJHUM CJIOEM SIHAEPMATbHBIX KJIETOK C
TOJICTOM KYTHKYJIOW (TOJIIMHA 10—20 MKM), IIOJ
KOTOPOU pAaCIIOJIOKEH CJIOU THUIIO/IEPMBI 1 OCHOBHOM
00beM Me30/IepMBI, IPEJICTABIEHHBIN PHIXJION KOJI-

polysaccharides in Nonea rossica Steven herb was
4.37%.

As a result of microscopic examination, the fol-
lowing features of the structure of plant organs were
revealed.

The taproot has a typical non-fasciculate struc-
ture (Fig. 1), the exodermis is represented by the
periderm (1), the bark part is represented by paren-
chymal cells (6) and ends with a layer of lignified
endoderm (2).

The stem (Fig. 2) has characteristic grooves (3)
and pubescence in the form of thick-walled hairs (2)
1—2 mm long with a characteristic pedestal of raised
epidermal cells (7).

The stem (Fig. 3) has a non-fasciculated structure
and is covered with one layer of epidermal cells with
a thick cuticle (thickness 10—20 pm), under which
there is a layer of the hypoderm and the main volume
of the mesoderm, represented by the lacunar collen-
chyme and several layers of parenchyma adjacent to
the endoderm, represented by one layer of tabular
shape cells. The central cylinder is represented by
the phloem, xylem vessels and xylem parenchyma.

The whole plant is pubescent, which is typical for
the entire Boraginaceae family. The pubescence is
represented by three types of hairs:

1) thick-walled unicellular straight or curved hair
with a raised pedestal up to 800 pum in length and
walls up to 10 um in thick (Fig. 4);

2) capitate thin-walled hair with a multicellular
pedicle and a unicellular spheroid head (Fig. 5);

3) multicellular (from 7—11 cells) thin-walled rib-
bon hair up to 3 mm in length (Fig. 6).

The cells of the upper epidermis of the leaf are
represented by weakly branched cells (Fig. 7), and
the cells of the lower epidermis (Fig. 8) are more
sinuated with nodose-thickened cell walls. The sto-
mata are submerged, forming a stomata apparatus of
anomocytic type.

Ta6muna 1. Pe3ysibrarel GUTOXUMUYECKOTO aHAIU3a HA/I3EMHOM U MO[3EMHOM YacTell HOHEH PYCCKOI
Table 1. Results of phytochemical analysis of the aboveground and underground parts of Nonea rossica Steven

I'pynna BAC / Group of BAC Kopuu / Roots

Hapnsemubie opraasl / Aerial organs

Asnkanouzst / Alkaloids -
Anronmans! / Anthocyanins -
Jy6wibHbIe BemecTBa / Tannins +
Kcantons! / Xanthones +
Kymapunsl / Coumarins +
TTonucaxapubl / Polysaccharides -
CanoHuHsbI / Saponins +
®naBonouas! / Flavonoids -

+ o+ + + o+ o+

IIpumeuanue. BAC— GHOJIOrHYECKH aKTHBHBIE COEJUHEHHSI. 3HAK «—» OTCYTCTBYIOT; 3HAK «+» IIPUCYTCTBYIOT.
N o t e . BAC - biologically active compounds; minus sign — absent; plus sign — present.
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1000 um

Puc. 1. AHaTOMIYECKOe CTPOEHNEe KOPHSI:
1 — mepujepMa; 2 — sH0/1epMa; 3 — GII03Ma; 4 — COCY/IbI KCUIIEMBI; 5 — 9H/I0ZIepMa; 6 — KOpOBasi HapeHXHMa

Fig. 1. The anatomical structure of the root:
1 - periderm; 2 — endoderm; 3 — phloem; 4 — xylem vessels; 5 — endoderm; 6 — parenchyma of the bark

1000 pm

Puc. 2. AHaTOMUYecKoe cTpoeHue crebiist (001l Bum):

1 — OCHOBaHMeE TOJICTOCTEHHOT'O BOJIOCKA; 2 — TOJICTOCTEHHBIN BOJIOCOK; 3 — GOPO3IKa
Fig. 2. The anatomical structure of the stem (general view):
1 — base of the thick-walled hair; 2 — thick-walled hair; 3 — groove

JIGHXMMOH W HECKOJIbKMMH CJIOSIMH IIapEeHXUMBbI,
MpWJIETAIOIIEH K SHAOAEpME, IpeACTaBIeHHON
OJIHUM CJIOEM KJIETOK TabsutdaToil ¢popmsbl. IleH-
TPaJIbHBIA ITUJIUHJIP MPEICTaBiIeH (PJI0IMOU, COCy-
JlaMU KCUJIEMbI ¥ KCUJIEMHOM MTapEeHXUMOM.

The petals are characterized by papillary projec-
tions along the edge of the petal and pollen grains
(Fig. 9).

On the stigma of the pistil (Fig. 10), there are
numerous cells capturing pollen that have a charac-
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9 8 7 6

Puc. 3. AHaTOMUYECKOE CTPOEHHE CTe0Is:

1 — pBIXJIadA KOJIJIEHXUMA; 2 — KOPOBasA IIapEHXHUMa; 3 — COCY/IbI KCUJIEMBI; 4 — KCHJIEMHas IaPeHXUMa; 5 — SHZOAEepMa;
6 — diosMa; 7 — snusiepMa; 8 — CJI0H KyTHUKYJIbI; 9 — THIIOZiepMa

Fig. 3. The anatomical structure of the stem:

1 —lacunar collenchyme; 2 — parenchyma of the bark; 3 — xylem vessels; 4 — xylem parenchyma; 5 — endoderm;
6 — phloem; 7 — epidermis; 8 — cuticle layer; 9 — hypodermis

!} I L R
Puc. 4. OnymieHue opraHos:

1 — TOJIOBYATHIN TOHKOCTEHHBIH BOJIOCOK C MHOTOKJIETOYHOU HOKKOH U OTHOKJIETOYHOH c(hepOnIHOI TOJIOBKOM;
2 — TOJICTOCTEHHBIN O/THOKJIETOUHBIN BOJIOCOK C IIPUIIO/IHATHIM IIbE/IECTAIOM; 3 — TOJICTOCTEHHBIN O/THOKJIETOUHBINA H30THYTHIH BOJIOCOK

Fig. 4. The pubescence of organs:

1 — capitate thin-walled hair with a multicellular pedicle and a unicellular spheroid head;
2 — thick-walled unicellular hair with a raised pedestal; 3 — thick-walled unicellular curved hair
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Puc. 5. [0710BUaTHINl TOHKOCTEHHBIH BOJIOCOK C MHOTOKJIETOUHOUN HOXKKOU U OTHOKJIETOUHOU chEePOU/THOHN rOJIOBKOM
Fig. 5. The capitate thin-walled hair with a multicellular pedicle and a unicellular spheroid head

Bce pacTeHue OIyIIeHO, UTO TUITHYHO JJIS BCETO
cemeiictBa Boraginaceae. OmyliieHuEe IIPeJICTaBIEHO
BOJIOCKAMU TPEX THUIIOB:

1) TOJICTOCTEHHBIA OJTHOKJIETOUHBIH IPSIMON HJIU
U30THYTHIA BOJIOCOK C IMPHUIIOTHATHIM IbEJECTATIOM
JJIMHOM 710 800 MKM U TOJIIIUHOM CTEHOK /0 10 MKM
(puc. 4);

2) roJI0BYaThII TOHKOCTEHHBIH BOJIOCOK C MHOTO-
KJIETOYHOU HOKKOHU U OJTHOKJIETOUHOU chepougHon
TOJIOBKOH (pHcC. 5);

3) MHOTOKJIETOYHBIH (M3 7—11 KJIETOK) TOHKO-
CTEHHBIH JIEHTOYHBIH BOJIOCOK JITMHOH J0 3 MM
(puc. 6).

KireTku BepxHeW SNIHUAEPMBI JIMCTA IPEACTAB-
JIeHbI CJIa0OM3BUIMCTHIMM KJIeTKaMHu (pHuc. 7), a
KJIETKU HIDKHEH anuziepmel (puc. 8) — 6osiee U3BU-

teristic shape with a lot of pollen grains having a
smooth surface and 4 apertures.

CONCLUSION

Microscopic analysis allowed to reveal the main
microdiagnostic signs of the aboveground part and
the root of Nonea rossica Steven. For the leaf — sub-
merged stomata of anomocytic type and a combina-
tion of three types of hairs; for the stem — a non-
fasciculate type of structure, diameter and presence
of a characteristic groove and hairs with a pedestal;
for the root — a non-fasciculate type of structure
with a large number of parenchymal cells, some of
which located in the central cylinder lignify; for the
petals — the presence of papillary projections along
the edge, and for the pistil — the presence of charac-

Puc. 6. MHOTOKJIETOUHBIH [TPOCTOU JIEHTOYHBIH BOJIOCOK
Fig. 6. The multicellular simple ribbon hair
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Puc. 7. C1abou3BUINCTBIE SITU/IEPMaIbHbIE KIIETKH Ha BEPXHEH CTOPOHE JIncTa
Fig. 7. Poor sinuated epidermal cells on the upper side of the leaf

Puc. 8. dnunepma HIDKHEH CTOPOHBI JIUCTA:

1 — YETKOBHIHOE YTOJII[EHHUE CTEHOK; 2 — U3BIINCTOCTEHHbIE KJIETKH SIIU/IEPMBbI; 3 — YCTHIYHBIN aliapat aHOMOIIUTHOTO THIIA
Fig. 8. The epidermis of the lower side of the leaf:
1 —nodose thickening of the walls; 2 — sinuated cells of the epidermis; 3 — stomata apparatus of anomocytic type
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Puc. 9. Mukpomopdosioruueckoe CTpOeHUe JIellecTKa:
1 — COCOYKOBH/IHBIE BBIPOCTDI; 2 — MIbLJIBIIEBOE 3EPHO
Fig. 9. The micromorphological structure of the petal:
1 — papillary projections; 2 — pollen grain

JIUCTOCTEHHBIE C YETKOBHUIHO-YTOJIIIEHHBIMH Kile-
TOYHBIMU CTEHKaMU. YCThHI[A OTPYyKEHHbIE, 00pa-
3YIOT yCThUYHBIHN allliapaT aHOMOI[UTHOT'O THTIA.

JI71s1 JIemecTKOB XapaKTepHO HAJIUYUE COCOYKO-
BHU/IHBIX BBIPOCTOB IO Kpaio JiemecTka (puc. 9) u
TIBLIBIIEBBIX 3EPEH.

Ha pouibite mectuka (puc. 10) MHOTOYHCIEHHBIE
MbUIBIIEYJIOBUTENIbHbIE  KJIETKH  XapaKTEepPHOU

teristic cells capturing pollen and pollen grains on
its stigma.

As a result of the general phytochemical analysis
of the herb and roots of Nonea rossica Steven, the
presence of polysaccharides, tannins, saponins,
anthocyanins, coumarins, flavonoids, and xanthones
was established.

Puc. 10. CtpoeHue ppuIblia IeCTUKA:
1 — IbUIbLIEBBIE 3€PHA C HbUIbIIeBOﬁ pr6K0ﬁ, 2 — IIbUIbLIEYJIOBUTEJIbHBIE KJIETKH; 3 — IIbLUIbIEBbIE 3€PHA Ha IbUIbLEYIOBUTEIbHbBIX KJIETKAX
Fig. 10. The structure of the stigma of the pistil:
1 - pollen grains with a pollen tube; 2 — cells capturing pollen; 3 — pollen grains on pollen capturing cells
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(bopMBI ¢ OOTBIINM YHCIIOM IIBLIBIIEBBIX 3€PEH, HMe-
OIIUX [JIQJKYI0 IIOBEPXHOCTb W 4 alepTypHBIX
OTBEpCTUS.

3AKIIOYEHUE

MUKPOCKONIMUECKUY aHAIN3 MO3BOJIMJ yCTAHO-
BUTh OCHOBHbIE MUKPOJUATHOCTUYECKUE ITPU3HAKU
HA/I3€MHON YacTH W KOPHSA HOHEW PYyCcCKOH. [lys
JINCTa — IOTPY?KEHHBIE YCTHUIIA aHOMOITUTHOTO TUIIA
U COYETaHUE TPeX THUIIOB TPUXOM; I CTebssa —
HENYYKOBBIA THI CTPOEHUs, TUAMETDP U HaJUUYHeE
XapaKTePHOU 60PO3/IKH U BOJIOCKOB C IIbEIECTATIOM;
JUUTSI KOPHS — HEITYYKOBBIN THII CTPOEHUSI € OOJTBIIIIM
YHCJIOM IapPEHXUMHBIX KJIETOK, YaCTh U3 KOTOPBIX,
pacmosiokeHHas B IEHTPJIIBHOM IUJIUHAPE, OJipe-
BECHEBAET; /I JIEIECTKOB — HaJIMYle COCOYKOBU/I-
HBIX BBIPOCTOB 110 Kpalo, a /I eCTUKA — HaJIUJHe
Ha eT0 PhUIbIIE XapAKTEPHBIX MBLIbIIEYIOBUTEIBHBIX
KJIETOK U TIBLJIBIIEBBIX 3EPEH.

B pesysiprare mpoBesieHHOTO 00IIero GUTOXUMHU-
YEeCKOr'o aHaJiu3a TPaBbl U KOPHEH HOHEHW PYCCKOH
YCTAaHOBWJIM IIPUCYTCTBUE TOJINCAXAPU/IOB, AyOUIb-
HBIX BEIECTB, CAIIOHWMHOB, AaHTOIMAHOB, KyMapH-
HOB, ()JIABOHOU/IOB M KCAHTOHOB.

Pa3H000pa3HbIll XUMUYECKUN COCTAB HOHEH PyC-
CKOU ITO3BOJISAET CIEIaTh BBIBOJ O IIEPCIIEKTUBHOCTH
ee U3yYeHHUs U BO3MOKHOCTH CO3/IaHUSA Ha ee OCHOBE
HOBBIX JIEKAPCTBEHHBIX IIPEIapaTosB.
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6. HoponpkuH B.M., Kosroniok H.K., 3yes B.B. u nap.
®nopa Cubupu: B 14 T. HoBocubupck: Hayka. Hoso-
cubupck. uzaar. pupma PAH, 1997. T. 11: Pyrolaceae —
Lamiaceae (Labiatae). 296 c.

7. PacrturenbHbie pecypchl Poccun: Jlukopacryiye 1BeT-
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The diverse chemical composition of Nonea ros-
sica Steven allows us to conclude about the prospects
of its study and the possibility of developing Nonea
rossica Steven-based new drugs.
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AHHOTAITUA

BBeneHue. XuMHonHAYIMpOBaHHAsA epudepuueckas Heliponatus (XWUITH) ABiisgeTcs YacThIM 10303aBUCHMbBIM
11060YHBIM 3 (HEKTOM IPOTUBOOITYXOJIEBON TePAIINH, BJIMAIOIINM HAa Ka4ecTBO JKU3HU IanueHTa. B Hacrosiee Bpems
3a1aua 3¢ HeKTUBHOM U HajtexHOU uarHocTrK XU ITH octaeTcs HepeleHHOH, TOATOMY KPUTHYHO BRXKHO pa3paboTaTh
PEKOMEH/IAINHU 110 KOMIUIEKCHOH OIleHKe TeprdepuuecKorl HEHPOMAaTHH C UCIIOJIb30BAaHUEM IIPOCTHIX TECTOB HA BHOpa-
[MOHHYIO, TAKTHUIBHYIO, 00JIEBYIO UYBCTBUTEIBHOCTD U OIIPOCHUKA.

Il e 1 . IlpocrnekTuBHasA KOMILJIEKCHAsA OLIEHKA YacTOTHI pPa3BUTHA U creneHu TaxecTu XMIIH c ucnosbzoBaHueM
IIKAJIBI OOIIIX TEPMUHOJIOTUYECKUX KPUTEPHEB OLleHKH HexxenaTenbHbIX ABaeHni NCI-CTCAE u onmpocHIKA HEHPOTOK-
cuyHoctu PNQ y maneHTOK ¢ paKOM MOJIOYHOH KeJIe3bl, TOIyYaBIINX TAKCAHBL.

Martepuans u MerTosb . Cumarombl XUITH 6bUIH TPOCIIEKTUBHO OIEHEHBI Y 60 MAI[UEHTOK C IIOMOIIIHIO
omnpocuuka PNQ, mkanbl NCI-CTCAE u mkajbl OIeHKH OOIIero COCTOSIHUs oHKosiormdyeckoro 6omsHoro (ECOG) mo
Hayasla JledeHus, yepes 1 HeZl U yepes 13 HeJl Iocjle Hadasla XMMUOTepaIuu.

PesyasbrtTartsl. Ouenku XUITH no onpocauky PNQ ObLu IIMPOKO pacIpezieieHbl CPeAN MAIIEHTOK 10 CpaBHe-
HHIO ¢ onieHkamu 110 1kaie NCI-CTCAE kak /i1 CEHCOPHOH, Tak U /IJIsl MOTOPHOU Heliponatuu. Habiroianocs 3aMeTHOE
yBeJIMUEHUEe CHMITOMOB MOTODHOW HEHPOINATHUH Y NAI[MEHTOK, KOTOPbIe OBLIN BBISABJIEHBI TOJBKO HA OCHOBE JAHHBIX,
MTOJIyYEHHBIX IPU UCIT0Ib30BaHuH onpocHrka PNQ. C momortipio onpocauka PNQ 6buta mpoBesieHa opMasbHast OIleHKa
BJIMSIHUSA HEHPONIATUU HA IIOBCEAHEBHYIO AeATEIbHOCTD MTAallHeHTa.

3akaodyeHUue. KoMIekcHBIH OAXOJ C UCIOJIH30BAHNEM METOJIOB HEBPOJIOTMUECKOIO OCMOTPA, Ikaisl NCI-
CTCAE u onpocauka PNQ maer BO3MOXKHOCTH GoJjiee eTaJbHO OeHUTh TskecTh XVIIIH U ee BIuAHME HA Ka4ecTBO
JKU3HHU, YTO B JIaJIbHEHUIEM I03BoJisgeT paspaboraTs Gosee 3 deKTUBHBIA IUIaH BefeHUs nanueHTta. OmpocHuk PNQ
mokasaji ce0st Kak 60Jiee UyBCTBUTEIbHBIN HHCTpyMeHT 110 cpaBHeHUI0 ¢ NCI-CTCAE, 0co6eHHO B OlIeHKe CEHCOPHOH Hel-
ponatuu. Takum o6pazom, 11e71eco06pa3HO BKIOYEHUE JAaHHBIX, COOOIIEHHBIX MMaliueHToM, B onleHKy XWITH, uTo6bI 06e-
creunThb 60JIee TOUHYIO HIeHTU(MUKAIIUIO YACTOTHI U TSYKECTH HEHPONaTHH.

Knaoueewte caoga: oHKoJIOTHUA, Teprdepruyeckas HelpoIaTusa, XUMUOTEPAIIHA, TAKCAHbI, PAK MOJIOUHOH 2KeJsIe3bl.

Oo6pasen nutTupoBauua: [lwmnerko I1.1., To6pecko F0.A. IIpocnieKTHBHAs KOMIUIEKCHAS OIIEHKA XUMHUO-
WH/IyITUPOBAHHOU MepudepruyecKoil HEHPOIaTUX y MAIIMEeHTOK ¢ PaKOM MOJIOYHOM 3kese3bl // Journal of Siberian
Medical Sciences. 2022;6(3):102—116. DOI: 10.31549/2542-1174-2022-6-3-102-116

Prospective comprehensive evaluation of chemotherapy-induced
peripheral neuropathy in patients with breast cancer
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ABSTRACT
Introduction. Chemotherapy-induced peripheral neuropathy (CIPN) is a common dose-dependent side effect of
anticancer therapy that affects the patient’s quality of life. Currently, the problem of effective and reliable diagnostics for
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CIPN remains unresolved. Therefore, it is critically important to develop recommendations for a comprehensive assess-
ment of peripheral neuropathy based on simple tests for vibration, tactile, pain sensitivity together with questionnaires.
Aim . Aprospective comprehensive assessment of the incidence and severity of CIPN using the National Cancer Institute
Common Terminology Criteria for Adverse Events (NCI-CTCAE) and the Patient Neurotoxicity Questionnaire (PNQ) in
patients with breast cancer treated with taxanes.

Materials and methods. Symptoms of CIPN were prospectively assessed in 60 patients using the PNQ, the
NCI-CTCAE and the Eastern Cooperative Oncology Group (ECOG) Performance Status scores at baseline, 1 week after and
13 weeks after the start of chemotherapy.

Results. The CIPN scores according to the PNQ were widely distributed among patients compared to the NCI-CTCAE
scores for both sensory and motor neuropathy. There was a marked increase in symptoms of motor neuropathy in patients
who were identified only on the basis of PNQ data. The PNQ was used to formally assess the impact of neuropathy on the
patient’s activities of daily living.

Conclusion. A comprehensive methodology based on a neurological examination together with the NCI-CTCAE
and the PNQ will allow a more detailed assessment of the severity of CIPN, and in the future will provide an opportunity to
develop a more effective patient management plan. The PNQ has shown itself to be a more sensitive tool compared to the
NCI-STCAE, especially in assessing sensory neuropathy. Thus, it is reasonable to include patient-reported data in the
evaluation of CIPN in order to provide a more accurate identification of the frequency and severity of neuropathy.
Keywords: oncology, peripheral neuropathy, chemotherapy, taxanes, breast cancer.
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BBEJAEHHNE

TakcaHbl — 3TO XHUMHUOTEPAIEBTUUYECKHUE
Cpe/icTBa, MOJIYUYUBIIHE MIUPOKOE PACIPOCTpaHe-
HUE B KJIMHUYECKOU MpPaKTHUKe B 1990-e rr. OHHU
MPEJICTABIISIIOT COOOM KJIacC ITPOTHBOOITYXOJIEBBIX
MpernapaToB, KOTOPbIE TOPMOBSAT JAETOIUMEPU3AITHIO
U PENOJIMMEPHU3AINI0 MUKPOTPYOOUEK OITyXOJIEBBIX
KJIETOK, BbI3bIBAsi HAPYIIIEHUS JI€JIEHUS KJIETOK U UX
rubesib. DTOT KJIacC BKJIIOUAeT B ce0s Mperaparbl
[IAKJINTAKCes, JIOLETaKcesll U KabaswuTakces, OJ10-
OpeHHble YTpaBJeHUEM II0 CAHUTAPHOMY Ha/l30pY
3a KaQ4eCTBOM IIUIIEBHIX MPOAYKTOB U MeIUKaMeH-
toB CIHIA (Food and Drug Administration — FDA)
JUIs1 JIeYeHUsI PA3/INYHBIX TUIIOB PaKa, BKJIIOYas pak
SIMYHUKOB, PAK MOJIOYHOM 3JKeJie3bl, HEMEJIKOKJIe-
TOYHBIN PaK JIETKUX U PAaK IIPOCTATHI [1].

Yacrora pa3BuTvs INepudepuyecKkor Heupora-
TUM Ha (POHE Tepamuu ¢ NMPUMEHEHHEM TaKCAHOB
OUYeHb BBICOKAS U KoJiebiercs oT 11 710 87 %, mpudem
camble BBICOKHE IIOKa3aTeJau ObLIN YCTAHOBJIEHBI
[IPU TEPAINH NaKJIUTaKCeJIOM [2]. To Tak Ha3bIBae-
Masg XUMHOWHJIYIMPOBAHHAsA IepudepudecKas
uetiponatust (XUITH; chemotherapy-induced peri-
pheral neuropathy — CIPN), siBisromascsa 4acTbiM
JI0303aBUCUMBIM ITOO60YHBIM 3¢ dekToMm [3].

CeHCOpHBIE CUMIITOMbI MOTYT IMOSIBUTHCS Yepe3
HECKOJIbKO JHEH Iocjie IpueMa IMePBOH /I03bI, HO
yaile Ha 4—5-1 JIeHb IOocJIe TepBoro BBeAeHus. Cre-
[IE€Hb TSAMKECTU CUMIITOMOB 3aBUCHT OT JIO3bI IIperna-
para, u, Kak IPaBUJIO, COCTOSTHUE YIIYUIIIaeTCs Mociie

INTRODUCTION

Taxanes are chemotherapeutic agents that were
widely used in clinical practice in the 1990s. They are
a family of antineoplastic drugs, which inhibit depo-
lymerization and repolymerization of tumor cells’
microtubules, causing cell division disorders and
their death. This family includes the FDA-approved
drugs paclitaxel, docetaxel, and cabazitaxel for the
treatment of various types of malignant tumors,
including ovarian cancer, breast cancer, non-small
cell lung cancer, and prostate cancer [1].

The incidence of peripheral neuropathy associ-
ated with the use of taxanes is very high and ranges
from 11 to 87%, and the highest rates were estab-
lished with paclitaxel therapy [2]. This is the so-
called chemotherapy-induced peripheral neuropa-
thy (CIPN), which is a frequent dose-dependent side
effect [3].

Sensory symptoms may appear a few days after
taking the first dose, but more often on the 4th or 5th
day after the first administration. The severity of
symptoms depends on a drug dose, and, as a rule, the
condition improves after discontinuation of treat-
ment. In some patients, symptoms may persist for
1—3 years after the treatment discontinuation, and
sometimes longer. Motor disorders of the arms and
legs, as well as autonomic disorders, are less com-
mon. From 80 to 97% of patients receiving pacli-
taxel-based adjuvant chemotherapy noted a decrease
in neuropathy symptoms in the interval from the 1st
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MpeKpalleHus JiedeHnusi. Y HEKOTOPBIX MaI[UeHTOB
CHMIITOMBI MOTYT COXPAHSTbCA B TeueHUe 1—3 JIEeT
TOocJjIe 3aBepIIeHUs TEPANMU, a WHOTAA U JIOJIBIIIE.
MoTopHbBIE pacCTpOCTBA B pyKax M HOrax, a
TakyKe BereTaTWBHbIE HAPYIIEHUs BCTPEYarOTCs
pexe. Ot 80 110 97 % ManMEeHTOB, MOJIYYaBIINX a7 b-
IOBaHTHYI0 XHMHOTEPAIIUI0O HA OCHOBE MAaKIUTAK-
cesia, OTMETUJIA CHUKEHHME CHMIITOMOB HEHPOTIaTUH
B MHTEpBaJie OT 1-1 /10 101-i Hepenu [4]. Helipoma-
TAYecKas 00JIb IPU XUMHUOTEPANNH YaCTO ABJISETCS
OCHOBHOI ITPUYHMHON ITPEKpaIeHus JIeueHus [4].

B nacrosamiee spemsa XWITH npunATo xiaccudu-
[UPOBATh IO MIKaje OOIIMX TEPMHUHOJIOTUYECKHUX
KPUTEPUEB OIEHKU HeXKeJaTeJbHbIX  SBJIEHUH
Harmonansaoro wuncrutyra paka (The National
Cancer Institute Common Terminology Criteria for
Adverse Events — NCI-CTCAE), B KOTOPO# cTeneHu
HeApOnaTHUU BapbUPYIOT OT O (HOpMAaIbHBIHN IHamna-
30H) 710 4 4 5 (MHBAJIUTHOCTH WJIM CMEPTHh COOTBET-
CTBeHHO) [5], 1 mo mkaje obiel Hetipornatuu (The
Total Neuropathy Score — TNS) UucrutyTa J{3k0HCa
XonkwHca [6]. K coxasieHUI0, TECTHPOBAHHE IIO
mkasie TNS oTHUMaeT MHOTO BpeMeHH, TpeOyeT
JIOTIOJTHUTEJIBHOTO OOOPYZOBAaHUS, TOITOMY PETKO
BBITIOJTHAETCSA BPa4OM, KOTOPHII Ha3HAYAET XUMHUO-
Tepanuio.

PaspaboTka HOBBIX, 60JIee POCTHIX U HAJIEIKHBIX
meto0B oneHkn XMITH HeoOxommuma it addek-
TUBHOH AUArHOCTHUKU W JIEYEHUS OHKOIIAI[MEHTOB.
B wactHOCTH, B 2006 T. ObLJIa pazpaboTaHa aHKeTa
HeliporokcmyHocTH marnuedTa (Patient Neurotoxi-
city Questionnaire — PNQ) [7, 8].

IIEJIb NUCCJIEAOBAHUA

[IpocnekTBHAs KOMILJIEKCHAS OIIEHKAYaCTOThI U
Tskectn XUITH ¢ menosb3oBanueM mikaabl NCI-
CTCAE u onpocHuka PNQ y mamueHTOK ¢ pakoMm
MOJIOYHOH KeJIe3bl, IIOJIyJIaBIINX TAKCAHBI.

MATEPUAJIBI 1 METO/IbI

Kpumepuu exatoueHus/Hesxarouenusn. Ilanu-
€HTKHU ObLTH BKJIFOUEHBI /ISl yUaCTHsI B UCCIIEI0BA-
HUH, ecJT1 UM ObLIIO Ha3HAUEHO BBEJIEHUE IIperapa-
TOB W3 TPYIIIBI TAaKCAHOB (JOIleTaKcesI, HaKJINTaK-
ceq) Ui JIeYeHHs PACIPOCTPAHEHHOTO  WJIH
MeTacTaTUYECKOTO paKa MOJIOUHOU 3KeJsie3bl. [J[py-
TUMU KPUTEPUAMU BKJIIOUEHUS OBLIM: BO3PACT =20
u <75 JeT; craryc paborocmocobroctu (Performance
Status — PS) 0—2 mo mkasie 0OIEro COCTOSHUS
OHKOJIOTHYECKOTo 00JIbHOrO0 BocTouHOW 00Bemu-
HEHHOH  oOHKoxuMuueckod  rpymnbel  (Eastern
Cooperative Oncology Group — ECOG).

ITarueHThl He BKJIIOYAJNCh B MCCJIEIOBAHHE,
€CJIM OHU II0JIyYasTU IIPEAIIECTBYIOIIYI0 XUMHOTEPA-

to the 101st week [4]. Neuropathic pain during che-
motherapy is often the main reason for discontinua-
tion of treatment [4].

Currently, CIPN is usually classified according to
the National Cancer Institute Common Terminology
Criteria for Adverse Events (NCI-CTCAE), in which
grades of neuropathy range from o (normal range) to
4 and 5 (disability or death, respectively) [5], and the
Total Neuropathy Score (TNS) by Johns Hopkins
Institute [6]. Unfortunately, testing on the TNS takes
a lot of time and requires additional equipment, so it
is rarely performed by a doctor who prescribes che-
motherapy.

The development of new, simpler and more reli-
able methods for assessing CIPN is necessary for the
effective diagnosis and treatment of cancer patients.
In particular, the Patient Neurotoxicity Question-
naire was developed in 2006 (PNQ) [7, 8].

AIM OF THE RESEARCH

A prospective comprehensive assessment of the
incidence and severity of CIPN using the NCI-CTCAE
and PNQ in patients with breast cancer treated with
taxanes.

MATERIALS AND METHODS

Inclusion/non-inclusion criteria. Patients were
included in the study if they were prescribed drugs
from the taxane family (docetaxel, paclitaxel) for the
treatment of advanced or metastatic breast cancer.
Other inclusion criteria were: age > 20 and < 75 years;
performance status (PS) 0—2 according to the East-
ern Cooperative Oncology Group (ECOG) score.

Patients were not included in the study if they
received previous chemotherapy with platinum-
based drugs, antitubulins (taxanes, vinca alkaloids,
eribulin); proteasome inhibitors (bortezomib, carfil-
zomib); immunomodulatory agents (thalidomide,
lenalidomide, pomalidomide). Those with symp-
toms of brain metastasis, symptomatic fluid reten-
tion and severe hypertension, infections, were not
included in the study. Patients with neurological
symptoms associated with diseases of the central
and peripheral nervous system, diabetes mellitus,
rheumatoid arthritis, cardiac dysfunction due to
previous anthracyclines taking were also excluded
from the study. Patients who had psychiatric diag-
noses or social conditions that prevented compli-
ance with the treatment regimen, follow-up, were
also excluded from the study. The study protocol
was approved by the Ethics Committee of the Novo-
sibirsk State Medical University in 2019. The
patient’s written informed consent was a prerequi-
site for conducting the study.
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M0 TIpelapaTaMyu Ha OCHOBE IIATHHBI, aHTUTYOY-
JIMHBI (TaKCaHbI, AJTKAJIOU/IBI OapBUHKA, SpUOYJINH);
UHTHOUTOPHI mpoTeacoM (6opTesoMud, KaphuiI3o-
Mu0); UMMYHOMOZY/IUPYIOIIIE areHTHI (TTHIOMULI,
JIEHATHIOMHAJT, ToMaugomMuy). Ilpu cuMmToMax
METacTa3MuPOBAHUS B TOJIOBHOH MOBT, IPH CUMIITO-
MaTHUYECKOU 33JIePIKKe KUIKOCTH U TSKEJIOHN THIIEp-
TeH3UH, WHQEKINU MalUeHThl HE BKJIIOUAINCH B
rccyiejoBanre. BoJibHBIE, NMEIe HEBPOJIOTHYE-
CKHe CHMIITOMBI, CBSI3aHHBIE C 3a00JIEBAHHEM II€H-
TPJIBHOU W nepudepuyeckoil HEPBHOU CHCTEMBI,
caxapHbIM JabeToM, pPEeBMATOHAHBIM apPTPHUTOM,
cepeuHON AucYHKIMEH 13-3a MPeAIIEeCTBYIOIIETO
IprieMa aHTPAIUKINHOB, TAKKe ObUIH MCKJIFOYEHBI
U3 uceieoBaHus. Te TalUeHThI, KOTOPble MMeTH
MICUXUATPUYECKHUE JUATHO3BI WU COITUATIBHBIE YCIIO-
BUsA, IPENATCTBOBABIINE COOJIOJEHUIO pPEXUMA
JleueHUsi, TIOCJIEAYIONeMy HaOJIIO/IEHNI0, TaKkKe
OBUTM WCKJIIOUEHBI W3 UccIenoBaHus. I[IpoTokos
Hcee0BaHusA ObUI 0JT0OOpEH STUYECKUM KOMUTETOM
HoBocrbupcKoro rocyIapCTBEHHOTO METUIIMTHCKOTO
VHUBeEpcHTETa B 2019 T. [IuchMeHHOE WH(POPMUPO-
BaHHOE COIVIACHE TalHeHTa SABJIAIOCH 00s3aTesb-
HBIM yCJIOBHUEM IIPH MIPOBEIEHUN UCCIIEIOBAHUSI.

Tepanus. TakcaHbl BBOAWIM B aMOYJIATOPHBIX
VCJIOBUSAX IyTeM BHYTPUBEHHOU MHQY3UH (I01eTaK-
cen (75—100 Mr/M? 1 pas B 3 HEJT, 4 IUKJIA) WX aKIH-
Takces (175 Mr/M? 1 pa3 B 3 HeJl, 4 IIUKJIa) COIVIACHO
KJIMHUYECKUM PeKOMeHIaIuAM 2021 T. [9].

OnpocHukxu u wxaawvl. B jaHHOM HcCCileloBaHUN
MbI onenuBain XMITH ¢ momomipio 1mkaabsl NCI-
CTCAE u onpocauka PNQ ojiHOBpeMeHHO ¢ IIpoBe-
JIeHHeM KJIMHUYECKOH AUarHOCTUKU HEBPOJIOTHYE-
CKOTO CTaTyca, BKJIFOYas OIlEHKY 00JIEBOM, TAKTHIIb-
HOU, BUOPAIITMOHHON YYBCTBUTETLHOCTH, MBIIIIEYHOK
cuibl, Tybokux pediekcoB. OleHKa MPOBOAUIIACH
JI0 JIeYeHus], Yepe3 1 HeJ U 4Yepe3 13 HeJ Iocie
HayaJia BBeJIEHUS TAKCAHOB.

OmpocHuk HekporokcuuHoetu PNQ (taba. 1)
IpeZicTaByIsieT COOOW TPOCTOH WHCTPYMEHT IS
ManueHToB, pa3paboranuslii B 2006 r. F.H. Hausheer
et al. [8] mpu yuactuu FDA, 1151 ToydeHust KIUHU-
YeCcKU 3HAYMMOM U IIOIA0IIEHCs KOJTMUYeCTBEHHOH
OIleHKE JTUaTHOCTHYECKOH MHGMOPMAIIUH HETIOCPE-
CTBEHHO OT TIAIIUEHTA B OTHOIIEHUH CyOBEKTUBHBIX
CUMIITOMOB (HaIpuMep, MOKIBIBAHUS, OOJIb U OHe-
MeHue). [IpenHasHadeH 1A MPOBEJAEHUS UETKOTO
pasTpaHWYEHHUS MEXKIy OTCYTCTBUEM BIIHUSHUS
XUMHOTEPANIUM Ha TIOBCETHEBHYIO JI€SATEIbHOCTD
(ypoBuu A, B, C) u cocrossuuem (ypoBuu D u E),
KOT/Ia BJIMSIHWE HEHWPOCEHCOPHBIX U HEHPOMOTOP-
HBIX CHMIITOMOB Ha TIOBCEJIHEBHYIO JIeSITEILHOCTH
3HAYUTEIBHO U HeraTUBHO. OIPOCHUK pasiaBajics
MarueHTaM JJIsl CaMOCTOSITETbHOTO 3aIlOJTHEHUS B

Therapy. Taxanes were administered on an out-
patient basis by intravenous infusion (docetaxel (75—
100 mg/m? once every 3 weeks, 4 cycles) or paclitaxel
(175 mg/m? once every 3 weeks, 4 cycles) according
to the 2021 clinical guidelines [9].

Questionnaires and scores. In this study, we eval-
uated CIPN using the NCI-CTCAE and the PNQ
simultaneously with the clinical diagnosis of neuro-
logical status, including the assessment of pain, tac-
tile, vibration sensitivity, muscle strength, and deep
reflexes. The assessment was carried out at baseline,
1week after and 13 weeks after the start of the admin-
istration of taxanes.

The PNQ (Table 1) is a simple tool for patients
developed in 2006 by Hausheer et al. [8] in collabo-
ration with the FDA to obtain clinically relevant and
quantifiable diagnostic information directly from the
patient regarding subjective symptoms (such as tin-
gling, pain, and numbness). The PNQ is designed to
make a clear distinction between the absence of the
effect of chemotherapy on daily activities (A, B, C
stages) and the condition (D and E stages), when the
influence of neurosensory and neuromotor symp-
toms on daily activities is significant and negative.
The questionnaire was distributed to patients for
self-completion before the treatment, 1 week after
and 13 weeks after the start of the administration of
taxanes.

The NCI-CTCAE are a set of parameters for the
standardized classification of side effects of drugs
used in cancer therapy [5]. The current version 5.0
released in 2017, contains a separate assessment
for the sensory and motor components of periph-
eral neuropathy. According to this manual, grade o
is the normal range; grade 1 — mild symptoms that
do not require intervention, only observation;
grade 2 corresponds to moderate severity and
requires minimal non-invasive interventions;
grade 3 — severe or medically significant, but not
life-threatening, hospitalization is recommended;
grade 4 and 5 indicate disability or death, respec-
tively (Table 2).

Statistical analysis. The primary endpoint of the
study was the results of a PNQ survey on the inci-
dence and severity of neurotoxicity in patients receiv-
ing taxanes. We calculated that the sample size of
60 people was enough to draw reasonable conclu-
sions. The sample was calculated under the assump-
tion that the neurotoxicity stage B or above accord-
ing to the PNQ would be 87% [2, 10]. With this sam-
ple size, confidence intervals were estimated in the
range from +11.6 to +12.4%. The Kruskal-Wallis test
was used to compare changes in the parameters of
CIPN. Statistical analysis was performed using the
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Ta6sumna 1. OnpocHuk HelipoTokcrnuHocTH PNQ B pycckoszbranoi Bepeuu [1.1. ITununenko, F0.A. JTobpecko.
Ipe/yiaraeM Halil IEPEBOJL OIIPOCHUKA HA PYCCKUIA A3BIK Uit Haubosree 3¢ dEKTUBHOTO MPUMEHEHUs B IUATHOCTUKE

U CAaMOJMarHOCTHKE

Table 1. Patient Neurotoxicity Questionnaire, the Russian version by P. Pilipenko and Yu. Dobresko. In the original text
we offer our translation of the questionnaire into Russian for the most effective use in diagnosis and self-diagnosis

OTMeTbTe OTBET, KOTOPBIi JIydllle BCEro OIMChIBAeT UMEHHO Barie cocrosiHue
Indicate an answer which better describe your condition

Ilyukr 1 A. Y MeHs HET OHEMEHUs, GOJIM FJIK [TOKAJIbIBAHUS B PyKaX U/MJIU HOTaX.
Item 1 I have no numbness, pain or tingling in my hands or feet.
B. ¥V meHs1 JIerkoe [oKasibIBaHue, 60JIb 1M OHEMEHHE B PyKaX ¥/ ¥JIM HOTax. DTO He BJIUSET Ha MOIO IIOBCE/IHEBHYIO
AKTHBHOCTb.
I have mild tingling, pain or numbness in my hands or feet. This does not interfere with my activities of daily living.
C. Y MeHs yMepeHHOe [TOKaIbIBaHue, 60JIb I OHEMEHIE B PYKaX U/MJIi HOTaX. JTO He BIIHsIET Ha MO0 IIOBCEJHEBHYIO
AKTUBHOCTb.
I have moderate tingling, pain or numbness in my hands or feet. This does not interfere with my activities of daily living.
D*. YV MeHsl yMepeHHOe WK CHJIBHOE II0KaJIbIBAHNe, 6OJIb WIM OHEMEHHUE B PYKax U/ HOraX. TO OrPAHUYUBAET MOIO
[IOBCE/IHEBHYIO aKTUBHOCTH
I have moderate to severe tingling, pain or numbness in my hands or feet. This interferes with my activities of daily
living.
E*. Y MeHsI CuiIbHOE [IOKaJIbIBaHue, 60JIb UIM OHEMEHHE B 00JIaCTH OCSA3aHHs B PYKaxX U/WJIKM HOraX. ITO [IOJTHOCTHIO
OTpaHUYHUBAET OOIBIINHCTBO BU/I0OB MOEH IIOBCE/HEBHOM aKTUBHOCTH.
I have severe tingling, pain or numbness in my hands or feet. It completely prevents me from doing most activities of
daily living.

ITyskr 2 A.Y MeHs HeT ¢1ab0CTU B PyKax U HOTax.
Ttem 2 I have no weakness in my arms or legs.
B. Y MeHs sierkas ¢1aGoCThb B PyKax ¥/WIKM HOTaX. DTO HE BJIMSIET HA MOIO TIOBCETHEBHYIO aKTUBHOCTb.
I have mild weakness in my arms or legs. This does not interfere with my activities of daily living.
C. I UCTIBITHIBAIO YMEPEHHBIE TPYIHOCTH [IPU [JIOTAHUH, JILIXAHUH, IUThE WIK KEBAHUH MHUIIH, 4 TAKIKE MBIIIEUHBIE
Cra3Mbl BO PTY/4eJIIOCTH, PyKaX/malblax IIN HOraxX/mablax. TO He BIIHsET Ha MO0 IIOBCEJHEBHYIO aKTHBHOCTD.
I have moderate difficulties in swallowing, breathing, drinking, and chewing, as well as muscle spasms in mouth/jaw,
hands/fingers or feet/toes. This does not interfere with my activities of daily living.
D*. ¥ MeHsI yMepeHHas1 WIN CWIbHAsA cJ1a60CTh B PyKaX U/ HOTaX. ITO MellaeT MOel IIOBCeTHEBHOW aKTUBHOCTH.
I have moderate to severe weakness in my arms or legs. This interferes with my activities of daily living.
E*. Y meHs cribHas c1ab0CTh B PyKax U HOTaxX. ITO MOJTHOCTHIO OTPAaHUYMBAET OOJIBIIMHCTBO BUIOB MO€EH IIOBCEHEBHOM
AKTHBHOCTH.
E*. T have severe weakness in my arms or legs. It completely prevents me from doing most activities of daily living.

* leecriocobHOCTh / Performance status:

Ecstu BhIIIIe B OZIHOM WJIH IBYX IIyHKTax Bbl ykazamu BapuauTel D win E (CHMITOMBI «CPETHETSKETON» WIN «TSKEJION CTETIEHU» ), TO,
[OXKAJIyHCTa, OTMETHTE B IIPE/JIOKEHHOM HIKE CIIHCKE, KaKIe UMEHHO BUBI eATeTbHOCTH U CIOCOOHOCTH ITOCTPAZIAIU B PE3yJIbTaTe
JICUEHMS:

If above variant D or E was chosen, please indicate in the below list which activity or activities have been interfered with as a result of
therapy:

O 3acreruBarh WJIN PACCTErMBATh OJEKAY (IIyTOBHUIIBI, 3acTesKKH, MoyiHUK) / Button/unbutton clothes (buttons, zippers)
Hcnonb3oBath HOX / Use a knife

Hcnonb3oBath BUIKY / Use a fork

Vcnonb3oBaTh 103kKy / Use a spoon

Vcronp30BaTh Apyrue KyxoHHbIe mpuHaaiexHocTr / Use other eaten utensils
OrkpeiBath aBepu / Open doors

HazneBath Wi CHUMaTh KOHTAKTHbIE JIMH3BI / Put in or remove contact lenses
IMosp3oBatbes TesedonoM / Dial or use telephone

VIpaBiATh MyJIbTOM JUCTAHIIMOHHOTO yipasyeHus / Operation of remote control
ITpucrerusats npsikku / Fasten buckles

Crars / Sleep

IMoxuumarbcs 1o siectautle / Climb stairs

PaGoraTh 3a ki1aBuarypoii / Type on a keyboard

Iucats / Write

Xopmuts / Walk

HaneBats 1oBesupHble usnenus / Put on jewelry

Bsasartp / Knit

Iluts / Sew

3aBsa3pIBaTh rayicTyk / Knot a tie

PaGorats / Work

Boxute mamuny / Drive

0000000000000 OOO0OOO0

JIOTIOIHUTE CaMOCTOATEIBHO (Ha CBOGOZHOM MeCTe BHUBY CIIHCKA), ECJTU BUJL IEITEJIbHOCTH HE YKa3aH B CIIUCKE:
Specify below the type of activity not present in the list:
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IIepuos [0 JIEUeHUs, Yepe3 1 Hel U uepe3 13 HeJ
IocJIe Hayasia BBeZIeHUs TaAKCAHOB.

Ob61Ire TEPMUHOJIOTUUECKE KPUTEPUU OIIEHKU
HexkenatenbHbIx sBieHuin NCI-CTCAE mnpexacras-
JAI0T cob0l HAbOp IMapaMeTpOoB /IS CTAHAAPTHU3H-
poBaHHOU KjaccupUKAUM MOOOYHBIX 3hPEKTOB
JIEKapCTB, UCIOJIb3YEMBIX B Tepanuu paka [5]. Teky-
masi Bepcus 5.0 BBINyIIEHA B 2017 T., COJEPIKUT
OTJIEJIbHO OIIEHKY /JIsi CEHCOPHOTO M MOTOPHOTO
KOMIIOHEHTOB  IepUQEepPUIecKO  HeHpOIaTHH.
CoryiacHO JaHHOMY PYKOBOJZICTBY, CTeIIEHb O — HOP-
MaJTHHBIH IMATIa30H; CTEIIEHb 1 — JIETKUE CUMIITOMBI,
KOTOpble He TpeOyIOT BMEIIATeIbCTBA, TOJIBKO
HaOJIIO/IEHE; CTENIEHD 2 COOTBETCTBYET YMEPEHHOU
CTENeHU TSXKECTH, TpeOyeT MUHUMAJIHPHOTO HEMHBA-
3WBHOTO BMEIIATEILCTBA; CTENIEHD 3 — TSXKeJIast WJIN
3HAUUMasg C MeJUIMHCKOM TOUK{ 3peHHsd, HO He
yTposKaloIas KU3HU, PEKOMEH0BaHA TOCITUTAJIH-
3aIUs; CTEIIEHN 4 U 5 YKa3bIBAIOT HA HHBATUAHOCTD
WJIN CMEPTH COOTBETCTBEHHO (TabII. 2).

OriginPro 9.0 software (Northampton, Massachu-
setts, USA). Statistical significance was previously
set at p < 0.05.

Comparability of the NCI-CTCAE and PNQ data.
We propose to assess the severity of CIPN as follows:
stage A, according to the PNQ, is considered equiva-
lent to grade o0 on the NCI-CTCAE, stage B is grade 1,
stage C is grade 2, stage D is grade 3, and stage E is
grade 4 and 5, respectively.

RESULTS

A total of 60 patients were included in the study
from April 2019 to November 2021 (Table. 3), who
were administered injections of drugs from the tax-
anes family: docetaxel — 95% of participants, pacli-
taxel — 5%, respectively. The mean age of the patients
was 56 years. All patients were diagnosed with right-
or left-sided breast cancer; three had the newly diag-
nosed right- and left-sided breast cancer. The perfor-
mance status 0 was in 32 patients (53%), in 28 it was

Ta6ouna 2. O01re TEpMUHOJIOTHYECKYE KDUTEPUH OIIeHKH HeskesnaTes1bHbIX ssBaeHui (NCI CTCAF).

H3meHeHUs co CTOPOHBI HepBHOﬁ CHCTEMBI

Table 2. Common Terminology Criteria for Adverse Events. Changes from the nervous system

He:xesna- Crenens TokcuuHoctu / Grade of toxicity
TeJbHOE
ABJIEHUE
Adverse o 1 2 3 4 5
event
Ilepude- Hopma beccuMnToMHO Cencopnoe CeHcopHbIe U3MEHEHUA PasBurue xusHe- -
puueckas No ITorepss CXP u3MeHeHue WU TTapecTe3us YIPOKaIoIIero
ceHcopHasi adverse u/win init (BKJIIOUAS TOKAJIBIBAHUE), COCTOSIHIS,
HeUpo- events  Ilapecre3uu (B TOM napecre3us Busione Ha ADL** Tpebyroiee
MaTUs 4ucle IOKaIbIBaHue)  (BKJIIOYas Sensory changes or HeMe/IJIEHHOH
Peripheral BrLsaBIIEHO TIPU nokasnbiBanue), paresthesia (including KOPPEKIINHI
sensory 00BEKTUBHOM OCMOTpe, Biusoie Ha  tingling) interfering with ~ Development of
neuropathy HO He MeraeT ADL ADL* ADL** a life-threatening
Asymptomatically Sensory change condition, requiring
Loss of TRs and/or or paresthesia immediate treatment
Paresthesias (including (including
tingling) tingling)
Revealed by physical interfering with
examination, but does  ADL*
not interfering with
ADL
Iepude- Hopma BeccuMirtoMHO. Cummnroma- CuMmnTomMaruyecKast PazButHe Ku3He- CmepTh
puueckaa  No Ciaboctb THYecKasd ¢1a60CTh, BIUSAIONMAS YTPOKAIOLIEro Death
moTopHast ~ adverse BbIsiBJIeHO Tipu ¢s1a00CTh, Ha ADL**, TpeGyrormas COCTOSIHUS,
HeHpo- events  OOBEKTHBHOM OCMOTpE, BJIHSION[AS HA  HCIOJIb30BAHUS Tpebyolee
naTus HO He MemmaeT ADL ADL* BCIIOMOTATEIHHBIX CPEZICTB HEMEJIEHHOU
Peripheral Asymptomatically Symptomatic  mpu mepeaBUIKEHUH KOPPEKINHI
motor Weakness weakness Symptomatic weakness Development of
neuropathy Revealed by physical interfering with interfering with ADL** a life-threatening
examination, but does ~ ADL* requiring use of condition requiring
not interfere with ADL ambulation aids when immediate treatment

moving

IMIpumeuanue: CXP- cyxoxuibHble peduercer; ADL — activities of daily living (moBcenneBHas aktuBHOCTB); ADL* — nmpurorosiesue
I, TOKYIIKA IIPO/YKTOB WJIH OJIEK/IbI, UCIIOJIb30BaHKe TesiedoHa, yupasieHue JqenpbraMu; ADL** — HaBbIKH caMOO6CITy>KUBaHUsL — KyIIaHUE,
[10JIb30BAHUE TyaJIeTOM, IIPHEM IIHII[H, JIEKAPCTB.
N ot e: TRs - tendon reflexes; ADL — activities of daily living; ADL* — cooking, buying groceries or clothes, using telephone, managing moneys;
ADL** — self-care skills — bathing, using the toilet, intake of food and medications.
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Cmamucmuueckuil ananu3. IlepBUYHON KOHEU-
HOU TOYKOU HCCIIEZIOBAHUS ObLIIM BEIOPAHBI PE3YJIh-
TaThl onpoca Mo PNQ OTHOCUTESIBHO Y4acCTOTBHI BO3-
HUKHOBEHUS U CTENEHU TIKECTH HEHPOTOKCHUYHO-
CTH y TAUMEeHTOK, IIOJy4alollNX TaKcaHbl. MBI
MIO/ICYUTAJIN, YTO pa3Mepa BHIOOPKU 60 UesI. ocTa-
TOYHO, YTOOBI  CZleJIaThb  ApTyMEHTHUPOBAHHbBIE
BBIBO/IBI. BBIOOpDKAa paccunThIBasach HCXOASA U3
MIPEJIIOJIOKEHNA, YTO YPOBEHh HEHPOTOKCHYHOCTH
B wu Beime PNQ Oyzer cocraBisath 87 % [2, 10].
ITpu TakoMm pasMepe BBIOOPKHU JIOBEPUTEIHHBIE
UHTEPBAJIBI OIEHUBAJINCH B JIMAIIa30HE OT +£11.6 710
+12.4 %.

Kpurepuit Kpackeia — Yosutuca UCIoab30Baics
JUIs cpaBHeHUS H3MeHeHUH mapamerpoB XMITH.
CrarucrTuyeckuil aHAIN3 TPOBOAIIIH C UCIOJIb30BA-
Huem nporpammbl OriginPro 9.0 (Northampton,
Massachusetts, USA). CraTUCTHYECKyI0 3Hauu-
MOCTb IIPe/IBAPUTEIBHO 33/1aBAJIU IIPU P < 0.05.

Conocmasumocms OAHHBIX WKAALL U ONPO-
cHukxa. Mpl TipejijlaraeM OIEHUBATh CTEIEHDb TsKe-
ctu XUITH ciegyromum o6pa3oM: YpoBeHb A II0
orpocHUKy PNQ cuuTaTh paBHOILIEHHBIM CTeIIeHU O
nio mkasie NCI-CTCAE, yposens B — crenenu 1, ypo-
BeHb C — cremnenu 2, ypoBeHb D — crenenu 3, ypo-
BeHb E — cTeneHu 4 U 5 COOTBETCTBEHHO.

PE3YJ/IBTATDBI

Bcero B ucciiezijoBanue B IEPUO/ € aripesisg 2019 T.
10 HOSIOph 2021 T. OBUIO BKJIOYEHO 60 MAI[UEHTOK
(Tabs1. 3), KOTOPHIM OBLIIO HA3HAUEHO BBEJIEHUE MPe-
[1apaToB M3 TPYIIIBI TAKCAHOB: JOIETaKcesl — 95 %
VYaCTHUI, MAKJIUTaKceJI — 5 % COOTBETCTBEHHO.
CpeHU# BO3pacCT MaMEHTOK COCTABIISII 56 JIET, BCE
MaeHTKH C JAUAarHO30M «PaK IPaBOH/JIeBOM
MOJIOYHOH >KeJIe3bI», Y TPOUX — BIIEPBBIE JAHATHO-
CTUPOBAHHBI COYETAHHBIM pak IPaBOU U JIEBOU
MOJIOUHOH 3kesie3bl. CTaTyc paboTOCIOCOOHOCTH O
OB y 32 TarnueHToK (53 %), y 28 — cratyc 1 (47 %).
V¥ 18 manmenToK (30 %) BBIsIBJIEH HEPACIIPOCTPAHEH-
HBIH paK MOJIOUHOM KeJIe3bl, a 4 (7 %) — MeTacTaTu-
YEeCKHUU paK MOJIOUHOMU 3KeJIe3bl, OTCYTCTBOBAJIH IaH-
Hble ¥ 24 uell. (40 %). BOJBIIMHCTBO MAIIUEHTOK
paHee MOJIyYaau TEPANUIO, PA3PELIEHHYI0 HAIIIM
IIPOTOKOJIOM HCCJIEIOBAHUA, BKJIIOUAS CXEMY XUMHUO-
tepanuu ACx4 (moxkcopybunus + muxiaodocdamuy
1 pas B 3 Hel, 4 uKiIa) (57 %), KOMOMHUPOBAHHYIO
Tepanuo (30 %), TOJIBKO OIEPATUBHOE JIEUEHHE
(5 %). Bropas u Tpetbs orenku XUITH mpoBoau-
JIUCh Uepe3 7 + 5 JHEH U 94 + 12 JHEW OT MEPBOTO
BBEJIEHUS COOTBETCTBEHHO.

KosuecTBO MAIMEHTOK C  IMOAJAIONUMUCS
OLIEHKE JIaHHBIMHU 14 ompezesieHud ypoBHa XNITH
o PNQ Bxirouasio 60 (100 %) Ha Bcex aTarax uccjie-

status 1 (47%). In 18 patients (30%), non-advanced
breast cancer was diagnosed, and in 4 (7%), meta-
static breast cancer. There was no data in 24 people
(40%). Most of the patients previously received ther-
apy according to our study protocol, including ACx4
chemotherapy regimen (doxorubicin + cyclophos-
phamide once every 3 weeks, 4 cycles) (57%), com-
bined therapy (30%), or only surgical treatment
(5%). The second and third CIPN assessments were
made 7 + 5 days and 94 + 12 days after the first
administration, respectively.

The number of patients with assessable data for
determining the level of CIPN using the PNQ
included 60 (100%) at all stages of the study. Simi-
larly, the severity of CIPN using the NCI-CTCAE was
assessed in 60 people (100%) at baseline, in 60
(100%) — 1 week after the start of therapy, and 60
(100%) — 13 weeks after it.

The incidence of sensory neuropathy (Fig. 1)
according to the PNQ results, significantly increased
after the administration of taxanes (H = 110.6443,
p < 0.05). At baseline, all patients had stage A. The
rate of stage B or higher according to the PNQ was
66.1% 1 week, and 98.3% 13 weeks after the start of
therapy. The rate of stage D according to the PNQ
also increased significantly during the administra-
tion of taxanes (0% at baseline, 6.78% 1 week after,
and 45% 13 weeks after). In the study group of
patients with breast cancer treated with taxanes,
according to the PNQ data only, the sensory neurop-
athy of stage E was reported, which significantly
affected the quality of life of patients.

Similarly, the incidence of motor neuropathy
according to the PNQ (Fig. 2) tended to increase after
the administration of taxanes. At baseline, all
patients had stage A. One week after, stage B and
above made 8.33%, and 13 weeks after it was already
48.33%, being clinically significant (H = 23.4014,
p < 0.05).

In the list of activities according to the PNQ that
were negatively affected by chemotherapy,
28 patients noted such items as “walk” and “climb
stairs”; 13 — “sew/knit”, “sleep” and “write”; 9 — “put
on jewelry”, “open doors”, “zip up or unzip”, “fasten
buckles”; 2 — “type on a keyboard” and “use tele-
phone”, and 1 patient — “work”.

As for the assessment on the NCI-CTCAE v5.0
(Fig. 3), no sensory neuropathy was observed at
baseline. All patients had grade o. The incidence of
grade 1 sensory neuropathy was 73.33% 1 week after
and 60% 13 weeks after (H = 108.6502, p < 0.05).
Grade 2 sensory neuropathy was revealed in 5% of
cases 1 week after and in 40% 13 weeks after. Sensory
neuropathy of grade 3 or higher was not recorded.

108

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



Pilipenko P.I., Dobresko Yu.A. / Journal of Siberian Medical Sciences Vol. 6, No. 3 (2022)

Tabmuna 3. XapakTepucTUKa IHalueHTOK
Table 3. Characteristics of female patients

ITapamerp / Parameter n %
Cpenuuii Bo3pact (auamnas3on), jget / Mean age (range), years 56 (31—73) -
Xumnorepanus / Chemotherapy:

nmornerakcen / docetaxel 57 95

naxuTaKces / paclitaxel 3 5
Craryc paborocroco6HocTH / Performance status:

0 32 53

1 28 47
Huarnos / Diagnosis:

HepacIpoCcTpaHeHHBIH pak / non-advanced cancer 18 30

pacupoctpaHeHHBIH pak / advanced cancer 14 23

MeTacTaTUYecKui pak / metastatic cancer 4 7

OTCYTCTBYIOT JJaHHbIE / no data 24 40
IIpenpinymas repanusi / Previous therapy:

orcyrcrBoBasia / no therapies 5 8

KOMOWHUpOBaHHas: onepanus + ACx4 + TOpPMOHOTepAIHs 18 30

combined: surgery + ACx4 + hormone therapy

xumuorepanusa: AC (mokcopyouiuH u mukiaodocdamur) 34 57

chemotherapy: AC (doxorubicin and cyclophosphamide)

omnepaTHuBHOe yieueHnue / Surgical treatment 3 5

JIOBaHU, aHAJIOTUYHO U J|JI OIIpe/lejIeHus CTelleH!
XUITH no NCI-CTCAE 651710 60 (100 %) — Ha ucxo-
JTHOM YPOBHE, 60 (100 %) uepes 1 Heq u 60 (100 %)
yepes 13 HeJ,.

Yacrora pa3BUTUS CEHCOPHOM HEUPOIATHU
(puc. 1) mo pesysbTaTaM 3alOJIHEHHS OIPOCHHUKA
PNQ 3HauuTeJIbHO yBeJIWYWIACH IIOCJIE BBEJEHUA
takcaHoB (H = 110.6443, p < 0.05). cxomgHo y Beex
manueHTok Obu1 ypoBeHb A mo PNQ. Yacrora
ypoBHA B mium Beime no PNQ cocraBuia 66.1 %
yepes 1He i 1 98.3 % yepes 13 Hes1. Yacrora ypoBHs D
mo PNQ Taxske 3HAUMTEJbHO YBEJIUYWIACh B XOZ€
BBeJIEHH TaKCAHOB (O % — B HavaJIe NCCIIeIOBAHUS,
6.78 % — uepes 1 Hex, 45 % — yepes 13 Hex). B uccie-
JIyeMOH TpyIllle NalHueHTOK C PaKoM MOJIOYHOHU
’Kesie3bl Ha (oHe JleyeHHsA TAaKCaHOM TOJIBKO II0
onpocHuKy PNQ coob1masoch 0 CEHCOPHOU HEHPO-
natuu ypoBHA E, KoTOpas 3HAYNTENIPHO BIIMAJIA HA
Ka4eCTBO KU3HU MMAITUEHTOK.

To4YHO TakK ke YacToTa pa3BUTHS MOTOPHOU HEW-
pomatuu 1o JaHHbBIM PNQ (puc. 2) nuMena TeHaAeH-
IUI0 K YBEJMYEHUIO IIOC/Ie BBEJIeHUsS TaKCAHOB.
HcxoHO y Beex MaIieHToK ObLT ypoBeHBb A. Yepes
1 Hex ypoBeHb B u Bblme cocraBui 8.33 %, uepes
13 HeJ — yKe 48.33 %, ABJSAACH KIIMHUYECKU 3HAUU-
mbIM (H = 23.4014, p < 0.05).

B cmnmcke BHIOB JIeATEIBHOCTH IIO OMPOCHUKY
PNQ, Ha KOTOpbIEe HETATUBHO MOBJIUSJIA XUMUOTEPA-
mus, 28 ManueHTOK OTMETWIN TaKue IYHKTHI, Kak
«XOIUTb» U «IIOJHUMATHCSA IO JIECTHHIIE»; 13 —

On the contrary, motor neuropathy of grade 1 was
observed in 2 patients 1 week after and 13 weeks after
(Fig. 4), being clinically insignificant (H = 0.1326,
D = 0.93585).

When comparing the data obtained from the PNQ
and the NCI-CTCAE (Fig. 5), we noted a wide distri-
bution of PNQ sensory neuropathy assessment
results between stages A and E 13 weeks after the
start of chemotherapy — 48.33% of patients noted a
significant impact of symptoms on daily activities
(stages D and E). While on the NCI-CTCAE, regard-
less of time, the vast majority of reported survey out-
comes were in the lower part of the scale — from the
1st to the 2nd grade of sensory neuropathy (grades
3—4 were not registered), the symptoms of which
affect ADL* (see the note to Table 2). As we can see,
there is a significant discrepancy in the assessments
of the severity of symptoms and their impact on
activities of daily living.

A discrepancy was also observed when comparing
the PNQ data and the NCI-CTCAE data in assessing
motor neuropathy. According to the PNQ, 1 week
after, stage B or higher was 8.33% in total, 13 weeks
after — 48.33%. According to the NCI-CTCAE, 1 week
after and 13 weeks after was 3.33%. Nonetheless, the
data on motor neuropathy obtained according to the
PNQ are dubious: we assume that patients are unable
to distinguish between motor neuropathy symptoms
and chemotherapy-induced fatigue, depression, and
cachexia.
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A B
3.33% 1.67%
5.08% [ Vposens A / Stage A
M Vposens B / Stage B
[ Yposens C / Stage C
[ ] Vposens D / Stage D

B Vpogens E / Stage E

6.78%

s X

Puc. 1. VI3MeHeHUs JaHHBIX 110 CEHCOPHOU HelpormaTtuu 1o onpocHuKy PNQ uepes 1 Hep (A) u uepes 13 Hes (B) mocie
Havasia BBEeJIEHUA TAKCAHOB (YPOBEHb A — HET CHMIITOMOB HEHPOIIATHH; YPOBEHD B — j1erkoe nmoxasisiBanue/60Jb/oHeMe-
HUE B PyKax ¥/WIx HOTax; ypoBeHb C — yMepeHHbIe CUMIITOMBI (TTOKaIbiBaHue/60J1b/OHEMEHNE) B PYKaX U/WIK HOTax, He
BJIMSIIONIME HA MIOBCETHEBHYIO aKTUBHOCTD; YPOBEHb D — yMepEeHHOE WJIH CUJIbHOE [TOKaIbIBaHKe/60J1b/ OHEMEHHUE B PyKax
1/WJIH HOT'aX, OTPAHUYNBAET IIOBCEJHEBHYIO AKTUBHOCTD; YPOBEHD E — BbIpakeHHbIEe CUMIITOMBI (IIOKa/IbIBaHKEe/60JIb/OHe-
MeHHe) B pyKaX 1/WIX HOTaX, TIOJIHOCTHIO OTPAaHUYHMBAIOIINE OOJIBIIIMHCTBO BU/IOB IIOBCEAHEBHON aKTHBHOCTH)

Fig. 1. Changes in the data on sensory neuropathy according to the PNQ 1 week after (A) and 13 weeks after (B) the start of

the administration of taxanes (stage A — no symptoms of neuropathy; stage B — mild tingling/pain/numbness in the arms

and/or legs; stage C — moderate symptoms (tingling/pain/numbness) in the arms and/or legs that do not interfere with

activities of daily living; stage D — moderate or severe tingling/pain/numbness in the arms and/or legs interfering with

activities of daily living; stage E — severe symptoms (tingling/pain/numbness) in the arms and/or legs, that completely pre-
vent doing most daily activities)

A B

1.67% 3.33%
3.33% r——

[ Vposens A / Stage A
B Vposens B / Stage B
[ yposens C / Stage C
[ | Vposens D / Stage D

(’ B Vposens E / Stage E

Puc. 2. I3MeHeHUsA TaHHBIX [0 MOTOPHOI Helpomatuu 1mo onpocHUuKy PNQ uepes 1 Hep (A) u uepes 13 Hep (B) mocie

Hauasia BBEJIEHUs TaKCaHOB (YPOBEHb A — HET CUMIITOMOB HeHpomaThw; ypoBeHb B — jierkas ciabocTh B pyKax u/Wiu

HoOTrax; ypoBeHb C — yMEpeHHbIE CHMIITOMBI CJIA00CTH B PyKaX M/WIM HOTaX, He BIUAIOT HA IOBCEJHEBHYIO AaKTHBHOCTE;

ypoBeHb D — ymMepeHHas WK CHJIbHAA cJ1ab0CTh B PyKax M/WJIN HOTaX, MEIIaeT TOBCETHEBHON aKTUBHOCTH; YPOBEHb E —

BBIPa’KEHHBIE CHIMIITOMBI CJIA00CTHU B PyKaX H/WJIU HOTaX, MOJIHOCTHIO OTPAHUYNBAIOT OOJIBIIIMHCTBO BUJIOB ITOBCETHEBHOM
AKTUBHOCTH)

Fig. 2. Changes in the data on motor neuropathy according to the PNQ 1 week after (A) and 13 weeks after (B) the start of

the taxane administration (stage A — no symptoms of neuropathy; stage B — mild weakness in the arms and/or legs; stage C —

moderate symptoms of weakness in the arms and/or legs that do not interfere with activities of daily living; stage D —

moderate or severe weakness in the arms and/or legs, interferes with activities of daily living; stage E — severe weakness in
the arms and/or legs, completely prevents doing most activities of daily living)
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A B

[ Crenens o / Grade o
B Crenens 1/ Grade 1
[ Crenens 2 / Grade 2
[ ] Crenens 3 / Grade 3
B Crenens 4 / Grade 4

Puc. 3. I3MeHeHUs JJaHHBIX 110 ceHcopHOU HetiponaTtuu 110 mkaie NCI-CTCAE v5.0 uepes 1 Hep (A) u yepes 13 Hex (B)
mocjie Havyasia BBEJIEHUs TaKCAHOB (CTeleHb O — HOPMAaJIbHBIN JIMANla30H; CTENEHb 1 — aCHMITOMHAs: OTEPS TIyOOKHUX
CYXOKWIBHBIX pedJIeKCOB 1/UJIN MapecTe3uu; CTeleHb 2 — YMepeHHbIE CUMIITOMBI, BIUAIONINE HA WHCTPYMEHTATHHYIO
ITOBCE/THEBHYIO aKTUBHOCTb — ADL¥ (cM. IpUM. K Ta0J1. 2); CTENEHD 3 — TsKeJIble CUMIITOMBI, HAPYIIAIOIIIEe HABBIKU CAMO-
obcmykuBanus — ADL** (cM. mpuM. K TaOJI. 2); CTENIEHD 4 — JKU3HEYTPOIKAIOIIEe COCTOSTHIE)

Fig. 3. Changes in the data on sensory neuropathy according to the NCI-CTCAE v5.0 1 week after (A) and 13 weeks
after (B) the start of the taxane administration (grade o — normal range; grade 1 — asymptomatic: loss of deep tendon
reflexes and/or paresthesias; grade 2 — moderate symptoms interfering with ADL* (see the note to Table 2); grade 3 —

severe symptoms that violate self-care skills — ADL** (see the note to Table 2); grade 4 — life-threatening condition)

«IIUTh/BA3ATb», «CHAThb» U «IIHCATb»; 9 — «HAme-
BaTh IOBEJIMPHBIE W3/IEJIUSI», «OTKPHIBATH JBEPH»,
«3aCTeTUBATh WJIM PACCTETMBATh MOJHUHU», «3aCTe-
THUBATh MPSKKU »; 2 — «paboTaTh 32 KJIABUATYPOU» U
«TI0JIB30BATHCA TeIe(POHOM», 1 aleHTKa — «pabo-
TaTh».

Yro kacaerca onenku o mkane NCI-CTCAE
v5.0 (pHc. 3), Ha UCXOTHOM YPOBHE CEHCOPHOU HeU-
ponaTuu He HabJIOZAIOCh. Y BCEX MAITUEHTOK ObLIa
crerneHb 0. YacTroTa pa3BUTHsI CEHCOPHOUM HeWpoIa-
TUH CTENEHU 1 COCTaBWiIA 73.33 % uepe3 1 HeN U
60 % uepes 13 Hen (H = 108.6502, p < 0.05). Cre-
IIeHb 2 CeHCOPHOH Hedpomartuu Oblja BBISBIIEHA B
5 % ciydaeB uepes 1 HeZl U B 40 % uepes 13 Heyl. Cen-
copHas HeUPOIAaTHsA CTENEHU 3 VI BBIIIE HE PETH-
CTPUPOBAJIACH.

HampoTtus, moropHas HeWpomaTus CTeNeHU 1
HabJII07IaIach y 2 MAIUeHTOK Yepe3 1 Hesl U 13 HeJ
(puc. 4), ABAAACH KIWHUYECKH HE3HAYHMOU
(H = 0.1326, p = 0.93585).

ITpu comocTaBIeHUU JTAHHBIX, [TOJYUEHHBIX 110
ompocHuky PNQ u no mkasne NCI-CTCAE (puc. 5),
MBI OTMETHJIN IIUPOKOE DPAacCIpe/ieIeHHe OIEHOK
ceHCOpHOM Helipomatuu mo PNQ Mexzay ypos-
HAMU A u E depe3s 13 Hep mmocsie Hadasia XUMHOTe-
panuu — 48.33 % MmanuUeHTOB OTMeYasid 3HAUYH-
TeJbHOE BJIMSAHUE CUMIITOMOB Ha IOBCEIHEBHYIO
nesatenbHOCTh (ypoBeHb D um E). Torma kak 1o
mikane NCI-CTCAE He3zaBHCHMO OT BpeMeHU
IoIaBJIsoNIee OOJIBITUHCTBO OIIEHOK HAXOAUJIOCh

DISCUSSION

In this study, we prospectively evaluated the
incidence and severity of CIPN in patients with
breast cancer who received taxanes according to
the treatment protocol. We observed a significant
increase in the incidence and severity of sensory
neuropathy assessed according to both the PNQ
and NCI-CTCAE over time, despite the relatively
short follow-up of 13 weeks. Moreover, PNQ assess-
ments provide a more detailed picture of sensory
neuropathy, which allows us earlier to identify
symptoms, reveal negative effects of various types
of activities, and choose individual recommenda-
tions for each patient. The questionnaire can be
used by neurologists, oncologists, and even patients
for self-diagnosis and self-monitoring of neuro-
toxicity.

It is interesting to note that in the assessment of
both sensory and motor neuropathy, there was a
discrepancy between the data on the PNQ and the
NCI-CTCAE. When assessing sensory neuropathy,
patients dramatized the severity of symptoms,
which was expressed statistically in the fact that
during neurological examination and on the NCI-
CTCAE, grade 3—4 was not identified. But the very
fact of the occurrence of neuropathy and the differ-
entiation of negative effects by type of activities and
at various stages of treatment more accurately
reflects the PNQ. Also, the tendency to increase the
incidence and the assessment of the severity of
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A B
3.33% 3.33%

[ Crenens 0 / Grade o
B Crenens 1/ Grade 1
[ Crenens 2 / Grade 2
[ ] Cremens 3/ Grade 3
M Crenens 4 / Grade 4

Puc. 4. VizameHeHus JaHHBIX 110 MOTOpHOU HerponaTtuu 1o 1kaie NCI-CTCAE v5.0 uepes 1 Hep (A) u uepes 13 Hex (B)

IIOoCJIe Hayasia BBEJIEHUS TAKCAHOB (CTEeHb O — HOPMAaJIbHBIHM IMAIIa30H; CTENEeHb 1 — C1ab0CTh, BhISIBJIEHHAS IIPU O0BEK-

TUBHOM OCMOTPE; CTEIEHb 2 — YMEPEeHHbIE CUMIITOMbI, BJIUAIOIINE Ha HHCTPYMEHTAIbHYIO TIOBCETHEBHYIO aKTHUBHOCTD —

ADL* (cm. mpuM. K Tabs. 2); cTeneHb 3 — TsDKeJIble CUMIITOMBI, HapyIIAIoIiie HAaBBIKM CaMOOOCTy:KuBaHus — ADL**
(cM. mpuM. K TabJ1. 2); CTENIEHD 4 — JKU3HEYTPOKAIOIIIEE COCTOSIHUE)

Fig. 4. Changes in the data on motor neuropathy according to the NCI-CTCAE v5.0 1 week after (A) and 13 weeks after (B)

the start of taxane administration (grade 0 — normal range; grade 1 — weakness detected during the physical examination;

grade 2 — moderate symptoms that interfere with ADL* (see the note to Table 2); grade 3 — severe symptoms that interfere
with self-care skills — ADL** (see the note to Table 2); grade 4 — life-threatening condition)

B HUPKHEH 9acTd Auaras3oHa — OT 1-H 0 2-U cTe- motor neuropathy were recorded only using the
IeHU CEeHCOPHON HeWpomaTtwu (CTeneHUu 3—4 He PNQ. Motor neuropathy scores on the NCI-CTCAE
OBLJIO 3apPEruCTPUPOBAHO), CUMIITOMBI KOTOPBIX were not clinically significant (p = 0.93585). These
BJIMSAIOT HA WHCTPYMEHTAJIBHYI ITOBCEJHEBHYIO results do not contradict previous studies [11, 12].

IearenabHocTh. Kak MBI BUIUM, HaOJII01aeTcs 3Ha- As is known, the most common sign of CIPN is the
A 6 B
0
% 80 A 9 - i
0 73 % 60
60 - a5 45
54 40
40 A 30 - 30
34
20
22
20 - 15
55 7 L6 3.33
o . . .i . oo o ) 0 o
A B C D E A B C D E

E PNQ O NCI-CTCAE

Puc. 5. ConocrasieHre JaHHBIX 10 CEHCOPHOU HEHUPOIIATUH, TI0JIy4eHHBIX 110 onpocHUKY PNQ u mkane NCI-CTCAE
uepes 1 Hesl (A) u 13 Hep (B) mocsie Hauasia XUMUAOTEPATTH
Fig. 5. Comparison of data on sensory neuropathy obtained using the PNQ and the NCI-CTCAE scale 1 week after (A)
and 13 weeks after (B) the start of chemotherapy
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YHUTEJIbHOE PACXOXK/JeHHe OLeHOK TAMKECTH CUM-
NITOMOB U HX BJUAHUA HA IOBCETHEBHYIO Jled-
TEeJIbHOCTb.

I[Ipy cpaBHEHUHW [JaHHBIX, IOJIyYEHHBIX II0
onpocHuky PNQ u mxkasne NCI-CTCAE 1o onjeHke
MOTOPHOU HEHPOIAaTUH, TAK3Ke HabJII0aI0Ch pac-
xoxeHue. ITo PNQ uepes 1 Hej ypoBeHb B mim
BBIIIIE cocTaBu 8.33 % cymMMapHO, uepes 13 HeJl —
48.33 %. Ilo mkasne NCI-CTCAE uepe3 1 Hen u
13 HeZl — 3.33 %. Tem He MeHee JJaHHBIE, TOJIYUYEH-
Hble 10 PNQ 1m0 MOTOpHOW HEWpONAaTHH, BBI3BI-
BaIOT COMHEHHUA: MBI IpeJIoJaraeM, 4ro maiu-
eHTBhl He MOTryT AuddepeHIupoBaTh CUMIITOMBI
MOTOPHOUM HeMpPOIaTUU U CUMIITOMBI YCTAJOCTH,

Jelpeccuyr, KaxXx€KCuu, BbI3BAHHBIE XUMUOTE-
pamnuei.
OBCYXKIAEHUNE

B nmanHOM wuccienoBaHUA MBI IPOCHEKTHUBHO
OILlEHMBAJIM YacTOTy BO3HUKHOBEHHUS U CTeIeHb
Tsikect XUITH y manueHTOK ¢ pakOM MOJIOUHOM
JKesie3bl, MOJIy4aBIINX TaKCaHbl COIJIACHO IIPOTO-
KoJIy JleueHus1. M bl HabJII0/1a/Tl 3HAYUTEILHOE YBe-
JIMYEeHUE YaCTOTHhI U TSIKECTH CEHCOPHOU Helpoma-
THH, olleHuBaeMoli kak mo PNQ, tak u mo NCI-
CTCAE c TeueHueM BpeMeHH, HECMOTpPsI Ha
OTHOCHUTEJIbHO KOPOTKHUU Iepuoz; HaOJIIofeHUus B
13 Heja, mpudyeM oneHkd 1o PNQ pawt 6osee
JIeTaJIbHYI0 KapTUHY CEHCOPHOU HelpomaTwuu, 4To
M03BOJIAeT WJAeHTU(ULIUPOBATh CHUMIITOMBI Ha
Oosiee paHHEW CTaguM, BBIIBUTH HETaTUBHBIE
5ddeKTH 0 Pa3JIMUHBIM BUJIAM JIEATEIBHOCTU U
ofo0paTh WHAWBUIyaIbHbIE PEKOMEHIAIUN JIJIsS
Kaxkgoro nanueHta. OINPOCHUK MOTYT HCIIOJIb30-
BaTh U HEBPOJIOTH, U OHKOJIOTH, U JaXKe HaIieHThbl
JUULSl CAMOJIMaTHOCTUKY U CAMOKOHTPOJIA HEUPOTOK-
CUYHOCTH.

VHTEpecHo OTMETUTD, UTO B OIleHKe KaK CEeHCOP-
HOU, TaK U MOTODHOU HeHpomaTuu HabJII0aloch
pacxoxkieHre JJaHHbBIX 110 onpocHuKy PNQ u mkasne
NCI-CTCAE. IIpu omeHke CeHCOPHON HeWpoIaThuu
MaIMeHThl IIPpEeyBeJIUYUBAIU TAXKECTh CHMIITOMOB,
YTO BBIPAXKAJIOCh CTATUCTUYECKU B TOM, UTO IPHU
HeBpoJsiorunueckoM ocMmotpe u no 1kage NCI-CTCAE
He UAeHTUDUIUPOBAIN CTeNeHb TskecTu 3—4. Ho
caM (pakT BOSHUKHOBEHHs Heulpomnatuu u audde-
peHIuanysa HeraTUBHBIX 5(h@EeKTOB M0 BUAAM Jies-
TEJIbHOCTH U HA PA3HBIX CTAIUAX JieueHUs Oosiee
TOYHO OTpakaeT MMeHHO onpocHuk PNQ. Taxoxke
TeH/eHIIUsA K YBEJIMYEHUIO 4YacTOThl Pa3BUTUA U
OIleHKAa TSKECTH MOTOPHOU HeHpOomaTHu ObLIH
3aUKCUPOBAHbI TOJIBPKO Ha OCHOBE JJAHHBIX OIIPO-
ciuka PNQ. OneHku MOTOpPHOM HeHpomaTUu IIO

predominance of distal sensory neuropathy, and
motor neuropathy is poorly recognized, being more
mild in symptoms and much less common [13, 14].
In our study, these data were confirmed. During the
physical examination and questioning, we found
out that patients cannot differentiate between
symptoms of motor weakness and symptoms of
chemotherapy-induced fatigue, depression, and
cachexia.

It should be clarified that when using the NCT-
CTCAE, we recommend using the exact criteria for
the assessment of severity, ADL* and ADL** (see the
note to Table 2), critical for deciding whether to con-
tinue chemotherapy.

A prospective comprehensive approach using the
Russified version of the PNQ, modified by P. Pili-
penko and Yu. Dobresko, combined with an NCT-
CTCAE assessment, makes it possible to assess in
more detail the impact of CIPN on the patient’s qual-
ity of life, helps to choose effective treatment tactics
at early stages.

Using the PNQ, we have found that patients noted
difficulties when walking or climbing stairs more
often (28 patients out of 60). This indicates a more
severe lesion of the peripheral nerves of the legs, and
a less pronounced lesion of the peripheral nerves of
the hands, indicating a high fall-risk in patients.
Control and monitoring these patient complaints
using the PNQ will help reduce the number of falls
and injuries.

CONCLUSION

To date, there is no unified approach with unam-
biguous criteria for assessing chemotherapy-induced
peripheral neuropathy. Therefore, the question of
effective methods of prevention and treatment of
CIPN remains open. Assessment of pain by using
various questionnaires, as the main symptom of
CIPN, is not a sufficient criterion. It is necessary to
assess the whole set of symptoms of CIPN, both pos-
itive (pain, paresthesia, and dysesthesia) and nega-
tive (loss of sensation), as well as their impact on
activities of daily living.

Our research has shown in practice that a com-
prehensive approach using the neurological exami-
nation, the NCI-CTCAE, and the Russified PNQ at
different stages of chemotherapy, is the simplest
and most effective for assessing the entire complex
of CIPN symptoms. The process of filling out the
PNQ does not take much time and does not cause
any difficulty, regardless of educational level of
patients. The questionnaire should be an important
additional patient-oriented tool in the arsenal of
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mkasie NCI-CTCAE ObUTn KTUHUYECKH He 3HAUUMBbI
(p = 0.93585). OTU pe3ysbTaThl HE MPOTUBOpPEUAT
paHee TIPOBEJIEHHBIM HcCIeqoBaHUAM [11, 12]. Kak
HU3BEeCTHO, Hambosiee dyacThiM mpusHakoM XUITH
sIBJIsIETCA TIpeobJialaHue CEHCOPHOW JIMCTATbHOU
HellponaTyuu, a MOTOpHas HeMpomaTus IUIOXO pac-
To3HaeTcs, Oyayuu 60s1ee JIETKOU 110 CHMIITOMATHKE
W TOpasJi0 MeHee pacipocTpaHeHHou [13, 14].
B Hamem wuccieOoBaHWUU OTU JaHHBIE TOATBEPAU-
smck. [Ipr ocMOTpe M aKTHBHOM OITPOCE MBI BBISC-
HUWJIH, YTO MAIUEHTHI He MOTYT AndpepeHIInpoBaTh
CUMIITOMbI MOTOPHOH CJ1aGOCTH ¥ CHMIITOMBI yCTa-
JIOCTH, JIETIPECCHUY, KAXEKCHU, BbI3BAHHBIE XHMUO-
Tepamuen.

Heo6x0A1MO YTOYHUTD, YTO IIPH UCIIOTH30BAHUU
mkanbl NCT-CTCAE Mbl peKOMEH/IyeM HCIOJIb30-
BaTh TOUHble KPUTepUU cTelleHU Tskectu ADL* u
ADL** (cMm. mpuM. K TabJI. 2), KpUTHUECKH BaKHbBIE
JUIS TIDUHATHS PElIeHUs] O MPOJOJLKEHUN XUMUO-
Teparnuu.

[TpocIIeKTUBHBIN KOMILIEKCHBIA MOAXO C MPHU-
MeHeHUEM PyCU(PUIIMPOBAHHON BEPCUH OIPOCHUKA
PNQ, B wmoaudukanuu II.U. IIununesko,
FO.A. JIoGpecko, B COYETAHUU C OLIEHKOH 10 IIKaJIe
NCT-CTCAE paer BO3MOXKHOCTH 0o0Jjiee IeTaJbHO
oneHuTH BiusgHue XMIITH Ha kauecTBO KU3HU IaIy-
€HTa, IOMOTaeT BBIOPaTh IDGEKTHUBHYIO TAKTUKY
JIedeHUs HA PAHHUX CTAIUSAX.

Mpbl OOHApYKWJIH, WCIOJIB3ys ompocHuK PNQ,
YTO MAIMEHTHI Yallle OTMeYaId 3aTPyJHEHUS MPHU
xoan0e, TorbeMe 1O JIeCTHHUIlE (28 manueHTOB U3
60). DTO CBHJIETEJILCTBYET O O0siee TpyOOM Mmopaske-
HUH TlepudepuIecKux HEPBOB HOT U MeHee BhIpa-
JKEHHOM TTOPaKEHUHU ITepuepUIECKUX HEPBOB PYK,
VKa3bIBaeT HA BBICOKUM PHUCK MAJ€HUH TNaIUEeHTa.
KoHTpO/Ib 1 MOHUTOPHHT 3THX Kaj00 MamueHTa
MIOMOIIBI0 OMpPocHUKA PNQ IMOMOKET COKpaTUTh
YHCJIO IAJIEHUH U TPABM.

3AK/JIOYEHUE

Ha ceromusmHuii AeHb HET €INHOTO MHOAXOa,
O/THO3HAYHBIX KPUTEPHUEB OIIEHKU NepUPepUIecKOr
HelponaTuy, BBI3BAHHOW xumuoTtepanueil. Ilos-
TOMy U Bopoc 3 deKTUBHBIX MeTOI0B IpOoduUIaK-
Tk u JjedeHus XWIIH ocraerca OTKPBITBIM.
Orenka 6OJIH IO Pa3JIUYHBIM IIIKAJIaM, B KauecTBe
ocHoBHoro cumirToma XWIIH, He aBiserca mocra-
TOYHBIM KputepreM. HeoOXxonuMo paccMaTpUBaTh
Bech KoMILIeKCe cuMirTtoMoB XUITH — kak mosoxku-
TeJIbHBIX (00JIb, MTApecTe3uss U AU3eCTe3nsi), TaK U
OTPUIIATEJIbHBIX (OHEMEHUE), & TAKXKE UX BJIUSHHE
Ha TIOBCE/THEBHYIO JIeAATEIbHOCTD.

[IpoBefeHHOE HAMHY HCCJIE/IOBAaHNE HA MPAKTUKE
IIOKAa3aJ10, YTO KOMIIEKCHBIN ITOXO07] C KUCII0JIb30Ba-

both oncologists and neurologists, as it allows to
receive the necessary data in a timely manner to
adjust the plans for chemotherapy and rehabilita-
tion of a patient. It should be noted that the ques-
tionnaire is the most effective (and sensitive tool) in
detecting symptoms of sensory neuropathy, and can
be recommended to patients at the beginning of
treatment for prospective self-diagnosis of neuro-
toxicity throughout the course of chemotherapy for
self reporting.

Thus, a much more accurate and earlier determi-
nation of the symptoms and severity of CIPN is
achieved with the comprehensive approach using the
neurological examination, the PNQ, and the NCI-
CTCAE.

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

HHEM MeTOZ0B HeBPOJIOTMYECKOI'O OCMOTPA, IIIKaJIbI
NCI-CTCAE u pycudunupoBaHHOTO OIPOCHUKA
PNQ Ha pasHbIX 3Tanax NpUMeHEHUS XUMHOTepa-
IUU SBJISIETCSA HanOoJIee MPOCThIM U 3(PPEKTHBHBIM
WHCTPYMEHTOM OILleHKU Bcero komiuiekca XWITH.
[Ipormecc 3anosrHeHNs ontpocHrka PNQ He oTHUMaeT
MHOTO BpEMEHHU U He BBI3bIBAeT HUKAKOU CJIOKHO-
CTH HE3aBHUCUMO OT 00pa30BaTeIbHOTO YPOBHS
marnueHToB. ONPOCHUK JOJKEH OBITh BAYKHBIM
JIOIIOJIHUTEJIbHBIM  ITallMeHTOOPHEeHTHPOBAHHBIM
WHCTPYMEHTOM B apceHasie ¥ OHKOJIOTOB, U HEBPO-
JIOTOB, TaK KaK II03BOJIET CBOEBPEMEHHO IOJIy4aTh
HeoOXoauMyI0 MH(POPMAIUIO IS KOPPEKTUPOBKHU
IJIAHOB MPOBEIEHUsT XMMHUOTEPANNU U peabuinTa-
nun nanueHta. Caenyer OTMETHTH, UTO Haubosee
3¢ PeKTUBHO (B KaUeCTBE YYBCTBUTEIHLHOTO HHCTPY-
MEHTa) UCII0JIb30BAHKE OIIPOCHUKA /IS BBISBJIEHUS
CHMIITOMOB CEHCOpHOU Hedponatuu. OIPOCHUK
MO’KHO PeKOMEeH/I0BaTh ITallieHTaM B Hadajle jede-
HUSA 718 TPOBEJEHUS MPOCTIEKTUBHON caMOIHarHo-
CTUKU HEWPOTOKCUYHOCTU B TeUeHHe BCEro Xoza
XUMHOTEpAllUU C IeJbl0 IIOBBIIIEHUS CaMOKOH-
TPOJIA.

Takum 06pa3oM, 3HAUUTENIBHO 6oJjiee TOYHOE U
paHHee ollpe/ieJieHHe CUMIITOMOB U CTEIIeHU TsKe-
cti XUITH pocTHKKUMO ¢ IIOMOIIBI0 KOMIIJIEKCHOTO
IOX0/1a, C HUCII0JIb30BaHueM (GOpMayIbHOTO HEBPO-
JIOTUYECKOTO OCMOTpa, onpocHuka PNQ u mrkasbl
NCI-CTCAE.

Kokt nHTEPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUHU KOH(JIMKTA HHTEPECOB.
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CpaBHeHue 3(pPEeKTUBHOCTU PACIIPOCTPAHEHHBIX CXeM JIeUeHU
0aKTepHaJIbHOIO BATHHO3a

¥.B. Iluneuxas, 1.0. Mapuukus, K.}O. Makapos, T.M. CokosnoBa, T.B. Kucenepa

@OI'bOY BO «Hosgocubupckuil 2ocydapcmeeHHbiil meduyuHckull yHusepcumem» Munadpasa Poccuu, Hosocubupck,
Poccus

AHHOTAIIUA

BBegenue. Bakrepuanbubiii Baruuo3 (bB), ABIsAACh OAHUM M3 CAMBIX PACIIPOCTPAHEHHBIX 3a00JIEBAHUH JKEHCKUX
II0JIOBBIX OPTAHOB, /IO CHUX IIOD NPeZiCTaBJIAeT UHTepeC AJIA IPAKTUKYIOLEro Bpada. B coBpeMeHHBIX YCJIOBUAX, TPeOyIo-
X 32 KOPOTKOE BPeMsI YCTAHOBHUTH JUATHO3 U HAYATH JIEUEHUE, YACTO IIPUXOUTCSA HA3HAYATH JIEUEHHE SMITUPUYIECKH.
C yueTom pa3HO0Opa3us cxeM, IPeJIOKEHHBIX 1J1s iedeHus: BB, nenecoobpa3Ho BbIBUTH Hanbosiee 3G GEKTUBHYIO IS
SMITUPUYIECKOU TePATUH.

IT e 1 b. Oupenenurh Haubosee 3¢ PeKTUBHYIO cxeMy JieueHrs: BB cpenu pacripoctpaHeHHBIX Ha Tepputopuu Poccunii-
ckoui ®enepanyy.

MaTepuaJsbs U MeTOJbl. BuccregoBanuy NPpUHAIN ydacTHe 120 jKeHIIUH OT 18 110 45 JIeT, KOTOpbIe COOT-
BETCTBOBAJIM KPUTEPHUSAM BKJIIOUEHHs: 00pallleHHe B )KEHCKYI0 KOHCYJIBTAIHIO C ’KaJI00aMU Ha TaTOJIOTUYECKUE BbI/esie-
HUS U3 TOJIOBBIX IyTel, Hamnure BB, noareepkieHHoro kputepusimu R. Amsel npu nepsuusHom npueme. HaboneHre
IIPOBOJUJIOCH B XOJie 4 IIOCJIEIOBATEIbHBIX BU3UTOB. [IpM ImEpPBOM BHU3UTE MAIMEHTKH IIPOBOJMIIOCH KIMHUYECKOE
obcenoBanue: 3a00p Marepuasa Juisi 6AaKTEPUOCKOIIMYECKOTO M OAKTEPUOJIOTUUECKOTO HccaenoBanuil, pH-meTpus
OTJIeJI1€MOr0 33JHETO CBOZA BJIaTrajIUIIA, AMUHHBIHA TECT C OT/AeIsIeEMbIM BIarajullia, B3ATHE MaTepHuasia i UCcIefoBa-
HUS METO/IOM TIOJIMMEPa3HOH 1EeMHON peakiuu B peskuMe peaabHoro Bpemenu (ITIIP-PB) «®emodiop-16». Ha BTOpom
BHU3HTE BCE KEHIUHBI ObUIM paCIpe/iesieHbl Ha 4 pelpe3eHTaTHBHbIE IPYNIbl B 3aBUCHMOCTH OT METO/a JIeUeHUs
(rpymra 1: MeTpoHUa30J1 (resib) + BIATaJINIIHbIE KAIICYIbl «JIaKTOXKUHAIB > ; TPYIINA 2: KIUHAAMUNKNH (KpeM) + «Jlak-
TOXKHHAJIb»; TPYIIA 3: XJIOPreKCUANHA OUIJIIOKOHAT (BaruHaybHbIE TabJeTKN) + «JIaKTOXKUHAIb»; rpynna 4: «Jb-
JKUHAa» (BarmHaJIbHBIE Ta0OJIeTKN) + «JIakTOXKUHaIB»). Ha TpeTheM BU3UTE, HA 7-U JIeHb JIEYEHUS OI[€HUBAJIACh POMe-
JKyTO4YHAsSA 93 PEKTUBHOCTD UCCIIEAYEMBIX CXEM, BBISBJISIIIUCH TOOOUHBIE 3P eKThl. UeTBePTHIA BUSUT Ha3HAYAJICSA UepPe3
10—14 AHel mocje OKOHYAHUA JIedeHUs], BO BpeMs Hero OIeHUBaJICs KOHEYHBIH pe3ysIbTaT JIeUeHUs U OCJIOKHEeHUs
JIeYeHus.

Pes3yabTarThsl . JJOCTOBEPHBIX PA3/IMUHUH B HCCIIEAYEMBIX TPYIIIIAX [0 HAJTUIHIO KaJI00 Ha MTaTOJIOTUYECKHE Bbl/iesie-
HUS U3 IOJIOBBIX ITyTeH, pe3ysjbTaTaM OaKTepHOCKOIIUYECKOTO HCCIIEIOBAHUSA, MOJIOKUTEILHOMY AMHHHOMY TECTY U
ypoBHio pH He 610 (p > 0.05). IIpu uccaenoBanuu mMeronoM «Pemodiop-16» HOPMOIEHO3 OIpeessIcs y 26.67 %
MAIUEHTOK KaXKI0U Irpynusl (p = 1.0), yMEPEHHBIN aHa3pOOHBIN TUcOM03 — B 33.33 % (p = 1.0), BhIpa’KEHHBIN aHA3POO-
HBIH Auc6mo3 — ot 33.33 % (B 4-1 rpymme) 10 40 % (B rpynnax 1—3) (p > 0.05). Kinunuyecku Hanbosee 3¢bdeKTHBHOM
ObLIa cxeMa JieyeHus ¢ IPUMEHEHNEM TIpernapaTa «JIbKUHA», ee 3b(eKTUBHOCTH cocTaBmia 80 %. Takxke 1Mo pe3ysbTa-
TaMm uccaenoBanus MetoaoM I1I[P-PB «Demodiop-16», mpenapat «DJIbKHUHA» IOKa3a1 HAUOOJIBIIYI0 3D (GEKTUBHOCTD —
96.67 %.

3aknio4eHue. Haubonee addexTnBHON OKazanach cxemMa JedeHus ¢ IpUMeHeHneM KOMOMHUPOBAHHOTO ITpera-
para ¢ aHTubOaKTEPUAIBHBIM, IIPOTUBOIIPOTO30MHBIM, TPOTUBOTPUOKOBBIM U IIPOTUBOBOCIAIUTEILHBIM JIEUCTBUEM JIJIS
MEeCTHOI'O IPUMeHeHus — «DJIbKUHA». JJaHHBIN NpenapaT 06J1a/1aeT BEICOKOH 3 ()eKTUBHOCTDIO U MOXKeT OBITh peKOMeH-
JTOBaH B KAYECTBE SMITMPUUECKOTO JieueHus BB.

Kaouessle caoea: 6akTepuayibHbIH BaruHo3, «®emMmodiop-16», HOpPMOIEHO3, SMIUPUIECKOE JIEUEHHE.
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Comparison of the effectiveness of common treatment regimens
for bacterial vaginosis

U.V. Piletskaya, I.0. Marinkin, K.Yu. Makarov, T.M. Sokolova, T.V. Kiseleva

Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT

Introduction. Bacterial vaginosis (BV), being one of the most common diseases of the female genital organs, is
still of interest to a practitioner. In modern conditions, requiring a short time to make a diagnosis and start treatment, it is
often necessary to prescribe treatment empirically. Given the variety of regimens for the treatment of BV, it is advisable to
identify the most effective for empirical therapy.

Aim . Todetermine the most effective treatment regimen for BV among those common in the Russian Federation.
Materials and methods. Thestudyinvolved 120 women aged 18 to 45 years who met the inclusion criteria:
applying to the antenatal clinic with complaints of abnormal vaginal discharge, the presence of BV, confirmed by the Amsel
criteria at the initial admission. The follow-up was carried out during 4 consecutive visits. At the first visit, a clinical inves-
tigation was carried out: sampling for bacterioscopic and bacteriological studies, pH-metry of the posterior vaginal vault
secretion, the amine whiff test, sampling for the Femoflor 16 real-time polymerase chain reaction (RT-PCR). At the second
visit, all women were divided into 4 representative groups depending on the treatment regimen (group 1: metronidazole
(gel) + Lactogynal (vaginal capsules); group 2: clindamycin (cream) + Lactogynal; group 3: chlorhexidine gluconate (vagi-
nal tablets) + Lactogynal; group 4: Elzhina (vaginal tablets) + Lactogynal). At the third visit, on the 7th day of treatment,
the intermediate efficacy of the studied regimens was evaluated, and side effects were identified. The fourth visit was sched-
uled 10—14 days after the end of treatment, during which the final result of treatment and treatment complications were
assessed.

Results. Therewere no significant differences in the studied groups in terms of the presence of complaints of vaginal
abnormal discharge, the results of bacterioscopic examination, a positive amine whiff test, and the pH level (p > 0.05). In
using the Femoflor-16 RT-PCR, normal state of vaginal biocenosis was determined in 26.67% of patients of each group
(p = 1.0), moderate anaerobic dysbiosis — in 33.33% (p = 1.0), severe anaerobic dysbiosis — from 33.33% (in group 4) to
40% (in groups 1—3) (p > 0.05). The most effective was the treatment regimen with the use of Elzhina, its effectiveness was
80%. Also, according to the results of the Femoflor RT-PCR, the drug Elzhina showed the highest efficacy— 96.67%.
Conclusion. The most effective was the treatment regimen with the use of a combined drug with antibacterial,
antiprotozoal, antifungal and anti-inflammatory action for topical administration — Elzhina. This drug is highly effective
and can be recommended as an empirical treatment for BV.

Keywords: bacterial vaginosis, Femoflor 16, normocenosis, empirical treatment.

Citation example: Piletskaya U.V., Marinkin I.0., Makarov K.Yu., Sokolova T.M., Kiseleva T.V. Comparison
of the effectiveness of common treatment regimens for bacterial vaginosis. Journal of Siberian Medical Sciences.
2022;6(3):117—128. DOI: 10.31549/2542-1174-2022-6-3-117-128

BBEJAEHUE

Bakrepuanbubii BaruHo3 (BB) — mHDekIuoH-
HBIH HEBOCIIAJIMTEIBHBIN ITPOIECC, KOTOPHIUA XapakK-
TepU3yeTCsl HapylIeHWeM COOTHOIIEHUS JIAKTO-
OanmIAPHON  (QJIOPBI K YCJIOBHO-IIATOTE€HHBIM
MHKpOOpPraHu3MaM BoO Biarauiie [1]. /laaHOe
3ab0sieBaHueE SIBJISIETCS OJTHOM M3 OCHOBHBIX TPHUYUH
MMaTOJIOTUYECKUX BBIJIEJIEHUN W3 IIOJIOBBIX ITyTEH
skeHIUHEI [2]. K dakropam pucka BB sx30reHHOTO
XapakTepa MOKHO OTHECTH: HepanHuoHAIbHYIO
aHTUOMOTUKOTEPATIUIO, 3a00JIEBAaHUA KEJIYJIOUHO-
KHUIIIeYHOTro TpakTa. HampoTtus, 00pa3oBaHue, MECTO
JKUTENbCTBA, Tpodeccusi, MOJUTaMUS HE HUMEIOT
cymectBeHHo# cBsa3u ¢ BB [3]. Taxxke dakropom
pUCcKa sIBJISIETCS NpUMeEHeHHe KOMOWHHUPOBAHHBIX

INTRODUCTION

Bacterial vaginosis (BV) is an infectious non-
inflammatory process, which is characterized by an
imbalance of the ratio of lactobacilli to opportunistic
microorganisms in the vagina [1]. This disease is one
of the main causes of abnormal vaginal discharge
[2]. Exogenous BV risk factors include: irrational
antibiotic therapy, diseases of the gastrointestinal
tract. On the contrary, education, place of residence,
profession, polygamy have no substantial associa-
tion with BV [3]. Also, a risk factor is the use of com-
bined oral contraceptive pills and a decrease in estra-
diol level [4].

Of the complications that BV leads to, it is worth
noting vaginitis, which develops in 40-50% of cases,
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OPQIBHBIX KOHTPAIENITUBOB UM CHHKEHUE YPOBHSA
acTpaauoia [4].

U3 ocioxHeHU#, K KOTOpPHIM mpuBoauT bB,
CTOUT OTMETUTb BarMHUTHI, OHU PA3BUBAIOTCA B
40—-50 % ciiyyaes, a ¢ BOCHAJIUTEIbHBIMU 3a6071eBa-
HUAMH OPTaHOB MaJjoro tasza bB acconumpoBaH B
41.2 % cnyuaeB [5]. BB sBaserca dakropom pucka
JUTSI BOBHUKHOBEHUS paka Ieliku matku [6], BUY-
VHOUIIIPOBAHUSA U APYTUX WHQEKIUH, Iepenaio-
IUXCS TTOJIOBBIM IyTeM [7].

JleueHue TpeGyeTcs BCEM KEHIITUHAM IIPU HATU-
YW KaJI00 M HOJATBEPIKAEHHOTO J1a00paTOPHBIMU
MetozamMu guarHo3a BB [8]. AnTubakrepuasnpHas
Tepanusi Ha CErOHSAIIHUN JieHb U B 0003PUMOM
OyayIeM sBJIsieTcs OCHOBHOU Tepamuei BB [9].

HecmoTps Ha Hajmume psAfa MepOPATBHBIX U
WHTPAaBarMHAJIBHBIX aHTHOAKTEPUATHHBIX IIperapa-
TOB /A JiedeHus bB, jiedeHHe 5TOro COCTOAHUA
ocTaeTcs CJI0KHOU 3ay1aueil. Penuausupyromuii BB
BeTpeuaercs 6oJiee 4eM y 50 % MaIUeHTOB, MOJIyda-
IOIINX PEKOMEH/I0BaHHOe JieueHue [10]. IIpumepHO
vy 10—15 % >KeHIINH 00IIeITPUHATHIE CXEMBI JIEUeHU
He 00J1a1aI0T TePBUYHOU 3 HEKTUBHOCTHIO [11].

KombunupoBannas tepanusi BB mpencrasiser
WHTepeC B CBA3U C COUETAHHUEM B 15—20 % ciIydaeB
obpaleHni KeHIUH C TaTOJIOTUYECKIMU BBIJIEIIe-
HUSIMH U3 TIOJIOBBIX IyTell BB u ByspBOBarmHasb-
HOTO KaH/U/103a [12], a moBkIeHue pH Biaramum-
HOH KUJIKOCTH MOXET OBITh CaMOCTOSTETHHBIM
(daxropom pucka unpuiuposanus Candida glab-
rata [13]. TIOJTHOCTBIO COOTBETCTBYIOT KPUTEPHUSIM
BBIOOPA H/1eaJTbHOTO IIperapaTa TOMHIecKiue KOMOu-
HUPOBaHHBIE JIEKAPCTBEHHBIE CpeZicTBA [14].

[ CHU)KEeHHUs 4YacTOTHI BEPOSATHBIX OCJIOKHE-
HUH TpeAIouTUTeSIbHEe IPUMEHATh IPernapaThbl
MECTHOTO JIeHcTBUs (WHTpaBaruHajabHbIE). Takike
MeCTHOe IIpHMeHeHNe aHTUOAKTEePUAIbHBIX IIpemna-
paToB MpeAnoYTUTEIbHEE U3-32 IPOCTOTHI U yI00-
CTBa UX HCIOJIb30BaHusAd [15].

HOEJIb NCCJIEJOBAHUA

Omnpenenuth Haunbosee 3PHEKTUBHYIO CXeMY
snedeHusa bB cpeay pacnipocTpaHeHHBIX HA TEPPUTO-
puu Poccuiickoi ®enepanu.

MATEPUAJIBI 1 METO/IbI

HcenenoBanue OBLIO TPOBEAEHO B 2018—2020
IT. Ha KJIMHAYECKUX 0aszax kKadeapbl akyllepcTBa U
ruHekosioru HoBOCMOMPCKOTO ToCyZapCTBEHHOTO
MenuIuHcKoro yauepcutera (HIMY): TAY3 HCO
«l'opozckaa kIWMHWYeCKad IMOJUKJIMHUKA N2 1»
r. HoBocubupcka (keHCKass KOHCyJabTanus LleH-
TPaJIbHOTO paiioHa), KINHUKA « MeauIMHCKUN KOH-
cynpraTuBHBIA IleHTp» HI'MY, a Takxke Ha 0Oaze

and in 41.2% of cases BV is associated with inflam-
matory diseases of the pelvic organs [5]. BV is a risk
factor for cervical cancer [6], HIV infection and other
sexually transmitted infections [7].

Treatment is required for all women with com-
plaints and laboratory-confirmed diagnosis of
BV [8]. Antibacterial therapy today and in the fore-
seeable future is the main treatment for BV [9].

Despite the availability of a number of oral and
intravaginal antibacterial drugs, the treatment of
this condition remains a challenge. Recurrent BV
occurs in more than 50% of patients under treat-
ment [10]. Approximately 10-15% of women have
conventional therapy regimens that do not have pri-
mary efficacy [11].

Combined therapy for BV is of interest due to its
association with vulvovaginal candidiasis in 15-20%
of women with abnormal vaginal discharge diag-
nosed with BV [12], especially as an increase in the
pH of vaginal fluid may be an independent risk factor
for Candida glabrata infection [13]. Topical com-
bined drugs fully meet the criteria of the ideal medi-
cation [14].

To reduce the frequency of possible complica-
tions, it is preferable to use topical preparations
(intravaginal). Also, topical administration of anti-
bacterial drugs is preferable because of its conve-
nience and ease [15].

AIM OF THE RESEARCH

To determine the most effective treatment regi-
men for BV among those common in the Russian
Federation.

MATERIALS AND METHODS

The study was performed in 2018-2020 at the
clinical bases of the Department of Obstetrics and
Gynecology of the Novosibirsk State Medical Univer-
sity (NSMU): City Outpatient Clinic No. 1, Novosi-
birsk (antenatal clinic of the Central District), NSMU
Medical Consultative Center clinic, as well as on the
basis of the Institute of Chemical Biology and Funda-
mental Medicine, Novosibirsk.

The study involved 120 women aged 18 to 45 years
who met the inclusion criteria: visiting the antenatal
clinic with complaints of abnormal vaginal discharge,
diagnosis of BV, confirmed by the Amsel criteria at
the initial consultation. Patients were followed up on
four consecutive visits. At the first visit, the patients
signed an informed consent, a clinical investigation
was carried out: sampling for bacterioscopic and
bacteriological examinations, pH-metry of the poste-
rior vaginal vault, the amine whiff test, sampling for
the Femoflor 16 real-time polymerase chain reaction
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HMHCTUTYyTAa XMMUUYECKOW Ouosiornnt u ¢yHIaMeH-
TasbHOHA Meaunuabl CO PAH.

B uceeqoBaHNY IPUHSAIHN yUaCTHE 120 JKEHIITUH
OT 18 10 45 JIeT, KOTOpPbIE COOTBETCTBOBAIA KPUTE-
PHSAM BKJIFOUEHUS: OOpalleHHe B 3KEHCKYIO KOHCYJTb-
TaIMIO C )KAJI00AMU Ha MaTOJIOTUYECKUE BBIJIEJIEHUS
U3 TTOJIOBBIX MyTeH, Hasinure BB, moaTBep:K/1eHHOTO
kpuTepusimMu R. Amsel npu nepBUYHOM IIPHUEME.

HabsrofieHrie ManueHTOK MPOBOAWIOCH B XOJE
YeThIpeX IOCIe0BATEIbHBIX BUBUTOB. IIpu mepBomM
BHUBHUTE IMAIIUEHTKU TOJIIIICHIBAI HH(MOPMHUPOBaH-
HOe COTJIacue, IPOBOIMIJIOCH KJIMHUUECKOe 00CIIeno-
BaHme: 3a00p MaTepuasia yisi OaKTepUOCKOIIMYe-
CKOrO u OaKTEPHOJIOTHYECKOTO HCCIIEOBAHUS,
pH-MeTpus OT/Ie/11€MOT0 33/THETO CBOZIA BJIATJIMINA,
AMUHHBIA TECT C OT/EJISEMbIM BJIATaJIUINA, B3sTHE
MaTepuasia JyIs UCCIIeOBAaHUs METO0OM TIOJIIMEpas-
HOI IIEITHOH peaKIliy B PesKUMe PealbHOTO BpEMEHH
(TILIP-PB) «®emodiiop-16». Ilocie mosyyeHus
Pe3yJIbTaTOB OOCJIEJIOBAHUS OIEHUBAJIOCH HATHYUE
KPUTEPUEB BKJIIOUEHHs U OTCYTCTBUE KPUTEPUEB
HUCKII0UeHrsl. Ha BTOpOM BH3HUTE BCE >KEHIIHHBI
ObUIM pacrpejieJieHbl Ha 4 pelnpe3eHTaTUBHBbIE
rpymisI (110 30 MaMEHTOK B KayK/I0H IPYTINE) B 3aBU-
CUMOCTH OT METO/Ia JIEYEHUSI: B 1-1 IPYyIIIIe Ha CIIey-
IOIUH JIeHb ITOCJIE PAHJOMU3AIMA HAYMHAIN Jiedye-
HHEe MEeTPOHHIA30JI0M B resieBodl ¢opme (0.75%)
WHTPABardHAJIBHO TI0 5 MJI 1 pa3 B CYTKU B TEUEHHE
5 JTHEH, Jtajiee ¢ IpUMeHEHHUEM BJIaTaTUIIHBIX KaTICyJT
«JIaKTOXKUHAJIB» 110 1 KAIICyJie 2 pas3a B JIeHb B Tede-
HUe 7 JHEeW; »KEHIUHbI U3 2-U TPYIIIbl HAUMHAII
JledeHue KJIMHIAMUTITHOM — BBOJIMJIA KpeM 2% 5.0 T
WHTPaBarMHAJIBHO 1 Pa3 B CyTKU B TeUeHHUE 77 JTHEH,
Jlajiee ¢ IpUMeHeHUeM BJIaTaTUIITHBIX Karcysa «Jlak-
TOXKHHAIb» 110 1 KarCyJie 2 pa3a B JIEHb B TEUEHUE
7 IHeH; B 3-H rpyIIe MPOBOJIMIIN JieUeHHE XJIOPTeK-
cuayHa OMIVIIOKOHATOM, 16 MI II0 1 BardHaJIbHOH
TabJIeTKe 2 pa3a B CYyTKU B TeUEHHE 10 JHEU, Tajee C
MPUMEHEHNEM BJIATAJIAINHBIX Karmcysa «JIaKToXKu-
HaJTb» TI0 1 KarlCyJie 2 pa3a B JIeHb B TEUEHUE 7 THEH;
4-51 TpyIma ObUIA IIpoJIeYeHa IIpernapaToM OpHUa-
30J1a 500 MT, HeoMmuIuHa 65 000 EJI, mpesiHn3o10Ha
3 MT, DKOHA30J1a 100 MT («DJIbKHHA» ) 10 1 TabJIeTKe
BO BJIATJIHIIE 1 pa3 B CyTKHU B TEUEHUE Q THEH, Jajiee
¢ TpUMEHEHWEM BJIATAJIUIIHBIX Karcys «JIaKToKu-
HaJTb» TI0 1 KaTCyJie 2 pa3a B JIeHb B TeUeHUeE 7 THEH.
Ha tperbem Bu3UTE, HA 7-U JIEHD JIEUEHUs OIlEHUBA-
J1ach IIPOMEKYTOYHAS 3(PHEKTHBHOCTD UCCIIETYEMBIX
CXeM, BBIABJIINCH TOO0UHBIE 3 deKTHI. UeTBepThIil
BHU3UT Ha3HAYAJICA Yepes 10—14 JTHEU ITOcJie OKOHYa-
HUS JIEUeHHsI, BO BPEMSI TOTO BU3HUTA OIIEHUBAIHCH
a¢ddexTuBHOCTH JeueHus bB, ocyioxkHeHUs TeueHusl,
MIPOBOJIMJIOCH KJIMHUYECKOE 00CIIe/IOBAHE YKEHIIHH,
BKJIIOUAroIee 3a60p MaTepuasia Ajisi 6AKTEPHUOCKO-

(RT-PCR). After receiving the investigation results,
the presence of inclusion criteria and absence of
exclusion criteria were assessed. At the second visit,
all women were divided into 4 representative groups
(30 patients in each) depending on the treatment
regimen: in the 1st group, the next day after random-
ization, women recieved metronidazole in gel form
(0.75%) intravaginally, 5 ml once a day for 5 days,
then Lactogynal, vaginal capsules 1 capsule twice a
day for 7 days; in the 2nd group, women started
treatment with clindamycin, cream 2% 5.0 g intra-
vaginally once a day for 7 days, then Lactogynal
1 capsule twice a day for 7 days; group 3 was treated
with chlorhexidine gluconate, 16 mg, 1 vaginal tablet
twice a day for 10 days, then Lactogynal 1 capsule
twice a day for 7 days; group 4 was treated with
Elzhina (ornidazole 500 mg, neomycin 65 000 IU,
prednisolone 3 mg, econazole 100 mg), 1 vaginal tab-
let once a day for 9 days, then Lactogynal 1 capsule
twice a day for 7 days. At the third visit, on the 7th day
of the treatment, the intermediate effectiveness of
the regimens was evaluated, and side effects were
identified. The fourth visit was scheduled 10—14 days
after the end of therapy, during this visit the effec-
tiveness of BV treatment, complications were evalu-
ated, the clinical investigation of women was carried
out, including sampling for bacterioscopic and bac-
teriological examinations, pH-metry of the posterior
vaginal vault, the amine whiff test, sampling for the
Femoflor 16 RT-PCR.

RESULTS AND DISCUSSION

The mean age of patients included in the study
was 28.86 + 7.20 years; there was no statistically sig-
nificant difference in age between the groups
(p = 0.21). There were also no significant differences
in the presence of complaints of abnormal vaginal
discharge, the results of bacterioscopic examination,
a positive amine whiff test, and the pH level
(p > 0.05). In bacteriologic culture, the opportunistic
pathogens were not detected in any group. With the
Femoflor 16 RT-PCR test, the normal state of vaginal
biocenosis (normocenosis) was detected in 26.67%
of patients in each group (p = 1.0), moderate anaero-
bic dysbiosis — in 33.33% (p = 1.0), severe anaerobic
dysbiosis — in the range from 33.33% (in the
4th group) to 40% (in groups 1—3) (p > 0.05).

Significant differences in groups according to the
Femoflor 16 RT-PCR test were detected for Eubacte-
rium spp. due to the lower occurrence in the
3rd group compaired to the 1st and 2nd groups
(p < 0.05); Sneathia spp. + Leptotrichia spp. + Fuso-
bacterium spp. due to differences between the 3rd
group (these microorganisms were not detected in
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IIMYECKOro u 6aKTepI/IOJIOI‘I/IquKOI‘O Huccjiea0BaHuA,
pH-MeTpuIo OT/e/NAeMOro 3aJHero CBOAA BJara-
JINIIA, AMHUHHBIA TECT C oTAeJIAeMbIM BJjlaraJiviia,
B3ATHE MaTepuajia ajd HUCCIEAOBAHUA METO0M
[IIIP-PB «®emodiop-16».

PE3YJ/IBTATBI 1 OBCYKAEHUE

CpenHuil BO3pacT NMAlMEHTOK, BKJIIOUYEHHBIX B
uceeaoBanme, cocraBua 28.86 + 7.20 roja, cTaTu-
CTHUYECKHU 3HAYUMOTO PA3JIMYUSI I10 BO3PACTY B TPYII-
I1ax He BBIABIEHO (p = 0.21). /IoCTOBEPHBIX pas3iau-
YUY 110 HAUTHYHIO 3ka100 Ha IaTOJIOTHUECKUE BbIJle-
JIeHWs1 U3  TOJIOBBIX  IyTeH, pe3yJbTaTam
0aKTEPHOCKOITMYECKOTO HCC/IEIOBAHUS, IIOJIOXKHU-
TEeJIbHOMY aMUHHOMY TeCTy B YPOBHIO pH Takske He
651710 (p > 0.05). B ToceBax Ha yCJIOBHO-ITATOTEHHYIO
MHUKpOGJIOpY BO30yaUTENN HE BBIABJIEHBI HU B
omHOW rTpynme. Ilpwm wuccienoBaHUM METOAOM
«®emoduiop-16» HOPMOIIEHO3 OIPEAENsICA Yy
26.67 % TaIUEeHTOK KaKI0U rpymmsl (p = 1.0), yme-
PEHHBIN aHA3pOOHBIN ucOno3 —y 33.33 % (p = 1.0),
BBIPpAYKEHHBIN aHAdPOOHBIN AUCONO03 — B JHUaMa30oHe
oT 33.33 % (B 4-1 rpymie) 10 40 % (B rpymnmax 1—3)
(p > 0.05).

JlocToBepHbBIE pa3Iuuus B TPyIIaxX 70 JAHHBIM
ITIIP-PB BesiBsIeHbI Tpu 0OHApY:ReHun Eubacterium
Spp. 32 CUET MEHBIIIEH YaCTOTHI BCTPEYAEMOCTH B 3-1
TpYIIIe IO OTHOIIEHHUIO K 1 1 2-1 rpymnnam (p < 0.05);
Sneathia spp. + Leptotrichia spp. + Fusobacterium
Spp. 3a CYET Pa3IUIHNH MEK/Ty 3-U rpyImnou (B oopas-
11aX He BBISBJIEHDI JAHHbIE MUKPOOPTaHU3MBbI) U 1 U
2-# TPyIIIaMu, a TAKXKe 2 U 4-U rpynmamu (p < 0.05).
Tak:ke BBIABJEHBI pA3JIMYUs NPU OOHAPYKEHUU
Megasphaera spp. + Veillonella spp. + Dialister
Spp.: B 3-U TPyIIlle OHU BBISABJISUIUCH JOCTOBEPHO
pexe, 4eM B OCTIBHBIX (p < 0.05). Paznuumsa B
obHapykenuu Peptostreptococcus spp. 00yca0B-
JIeHbl pa3HULlEH MeXJy 2 W 3-U rpynmnamu, B 3-U
TPYIIIIE 3TOT MUKPOOPTaHU3M He ObLI BBIJIEJIEH HU B
onHOM mpobe (p < 0.05). TakuMm 06paz3oM, pa3auyus
pu oOHApYKEHUU O0JIUTaTHO-aHAIPOOHOH (PIOpBI
o JaHHBIM «®Pemodop-16» OBLIN O0YCIIOBIEHBI
MEHBIIIMM MUKPOOHBIM pas3HooOpasueM B 3-i
rpymune (Tabor. 1).

B 1-# rpy1me Bce nanpeHTKU MPU 0OpaIeHnu B
JKEHCKYIO KOHCYJIbTAIIUIO IPEIbBIIAIIN 2KaI00bl Ha
[IaTOJIOTHYECKUE BBIZIEJIEHNUS U3 IOJIOBBIX IIyTEH.
¥ Bcex 00cIIeToBaHHBIX IIPU TIOMOIIH TECT-TI0JIOCOK
«KosprioTect» OBLIO BBIABIEHO MOBbIIeHUe pH
(5.87 £ 0.4) BJATaJIUIIHOTO COJIEPKUMOT0, aMHUHO-
TECT OKazaJicsA IOJIOKHUTENbHBIM y 28 (93.33 %)
manueHToK. CpejlHee KOJIMUECTBO JIEWKOIUTOB B
3aTHEM CBO/I€ BIATJININA TP MUKPOCKOIINH BJIara-
JIUITHBIX Ma3KOB COCTaBWIO 6.43 + 4.91 B TIOJIE 3pe-

the samples) and the 1st and 2nd groups, as well as
the 2nd and 4th groups (p < 0.05). Differences were
also found in the detection of Megasphaera spp. +
Veillonella spp. + Dialister spp.: in the 3rd group,
they were detected significantly less frequently than
in other groups (p < 0.05). Differences in detection
of Peptostreptococcus spp. were caused by the diffe-
rence between the 2nd and 3rd groups, in the
3rd group this microorganism was not isolated in
any sample (p < 0.05). Thus, the differences in the
detection of obligate anaerobic flora according to the
Femoflor 16 RT-PCR data, were due to lower micro-
bial diversity in the 3rd group (Table 1).

In the 1st group, all patients, when attending the
antenatal clinic, complained of abnormal vaginal
discharge. All those examined using the Colpo-test
strips showed an increase in pH (5.87 + 0.4) of vagi-
nal fluid, and the amine whiff test was positive in 28
(93.33%) patients. The mean white blood cell count
in smears from the posterior vault of the vagina dur-
ing microscopy was 6.43 + 4.91 per field of vision,
clue cells were detected in 27 samples (90%). In
10—14 days after the end of treatment, the symptoms
of the disease completely disappeared in 14 women
(46.67%) (p < 0.0001). The amine whiff test was
positive in 11 samples (36.67%); by microscopy of
vaginal smears, clue cells were found in 6 patients
(20%) (p < 0.0001), and fungal mycelium — in 7
(23.33%). The mean white blood cell count in a
smear was 7.67 + 8.5. Bacteriological examination of
the posterior vault discharge revealed Candida albi-
cans in 7 patients (23.33%), Staphylococcus epider-
midis in 1 patient (3.33%), Streptococcus spp. — also
in 1 patient (3.33%). Thus, according to the Amsel
criteria, the effectiveness of metronidazole gel for
vaginal use was 46.67%. In 77 patients (23.33%), the
drug did not show effect. In 7 (23.33%) cases, the
use of topical metronidazole led to vulvovaginal can-
didiasis, and in 2 (6.67%) patients, a vaginitis devel-
oped. According to the results of RT-PCR, normoce-
nosis was diagnosed in 21 (70%) women (p < 0.001),
and significant differences were shown for Gardner-
ella vaginalis + Prevotella bivia + Porphyromonas,
Eubacterium spp., Megasphaera spp. + Veillonella
spp. + Dialister spp. at baseline and after the treat-
ment (p < 0.05).

Patients of the 2nd group at the first visit com-
plained of profuse vaginal discharge. The amine
whiff test of samples from the posterior vaginal vault
was positive in 30 (100%) cases, clue cells were
found in 28 (93.33%). An increase in pH (5.73 + 0.4)
was recorded in all examined patients. The mean
white blood cell count in the smears from the poste-
rior vaginal vault was 6.0 + 5.25 per field of vision.
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Ta6auna 1. CTpyKTypa mpezicTaBuTes el aHaspoOHOH (hI0pbI OTHOCUTEIBHO 0011l OGaKTePHUAaTbHOM MaCcChl 110 TAHHBIM
HCCJIeIOBaHUsI BarnHAJIbHOro Ororomna merogoMm ITIIP-PB mo euenus, n (%)

Table 1. The structure of anaerobic flora representatives relative to the total bacterial load according to the study of the
vaginal biotope using RT-PCR at baseline, n (%)

ITapameTp 1-g rpynna (n = 30) 2-arpynma (n = 30) 3-arpynna (n = 30) 4-arpynmna (n = 30)
Parameter 1st group (n = 30) 2nd group (n =30) 3rd group (n=30) 4thgroup (n=30) p

Gardnerella vaginalis + Prevotella bivia + Porphyromonas

He BoiBnero 2 (6.67) 4 (13.33) 6 (20) 2(6.67) 0.25
Not revealed
1-10 % 2 (6.67) 4 (13.33) 0 4 (13.33)
>11% 26 (86.67) 22 (73.33) 24 (80) 24 (80)
Eubacterium spp.
He BoiiBIeHO 6 (20) 4 (13.33) 16 (53.33) 8 (26.67) 0.01
Not revealed
1-10 % 8 (26.67) 8 (26.67) 2 (6.67) 4 (13.33)
>11% 16 (53.33) 18 (60) 12 (40) 18 (60)

P,,=0.77,P, ;= 0.01,p_,=0.42,p, .=0.002,p,  =0.26,p_ =0.1

Sneathia spp. + Leptotrichia spp. + Fusobacterium spp.

He BoigBIeHO 24 (80) 16 (53.33) 30 (100) 28 (93.33) <0.001
Not revealed

1-10 % 4(13.33) 8 (26.67) 0 2(6.67)

>11% 2(6.67) 6 (20) 0 0

p,,=0.09,p,_,=0.04,p_,=0.23,p, <0.001,p,  =0.002,p =025

Megasphaera spp. + Veillonella spp. + Dialister spp.

He BoisiBnieHo 16 (53.33) 14 (46.67) 28 (93.33) 14 (46.67) 0.003
Not revealed

1-10 % 12 (40) 12 (40) 2 (6.67) 12 (40)

211 % 2 (6.67) 4(13.33) 0 4(13.33)

p, ,=0.67, p,,=0.02,p = 0.67, p, ,<0.001,p, =10,p,  <0.001

Lachnobacterium spp. + Clostridium spp.

He BoiBieHo 28 (93.33) 26 (86.67) 28 (93.33) 26 (86.67) 0.23
Not revealed
1-10 % 2(6.67) 2 (6.67) 0 4 (13.33)
>11% 0 2 (6.67) 2 (6.67) 0
Mobilincus spp. + Corynebacterium spp.
He BoisiBIIEHO 26 (86.67) 26 (86.67) 28 (93.33) 26 (86.67) 0.28
Not revealed
1-10 % 2(6.67) 4 (13.33) 2(6.67) 4 (13.33)
>11% 2 (6.67) 0 0 0

Peptostreptococcus spp.

He BoisiBieno 26 (86.67) 20 (66.67) 30 (100) 26 (86.67) 0.01
Not revealed

1-10 % 4 (13.33) 8 (26.67) 0 2 (6.67)

>11% 0 2 (6.67) 0 2 (6.67)

p,,=013,p .= 0.056, D= 0.26,p2_3 =0.002,p, =0.11,p,  =0.12

Atopobium vaginae

He BoigBneno 22 (73.33) 18 (60) 26 (86.67) 22 (73.33) 0,15
Not revealed

1-10 % 2(6.67) 4 (13.33) 2 (6.67) 0

>11% 6 (20) 8 (26.67) 2 (6.67) 8 (26.67)
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HUS, KJIIOUEBbIe KJIETKU BBISBJIEHBI B 27 mIpobax
(90 %). Yepes 10—14 aHEU TOCTIE OKOHYAHHUS Jieue-
HUS CHUMIITOMBI 3a0071€BaAHUS TIOJTHOCTBIO UCUE3TIH ¥
14 xeHIUH (46.67 %) (p < 0.0001). AMUHOTECT OKa-
3aJICs MOJIOKUTEJIBHBIM B 11 mpobax (36.67 %), Ki1io-
yeBble KJIETKH IIPH MHMKPOCKOIIMH BJIaTaJIUIIHbBIX
Ma3KOB OOHapy:KeHbl y 6 manueHTok (20 %)
(p < 0.0001), munenuii rpuboB — y 7 (23.33 %).
CpenHee 4MCIO JIEHKOIIUTOB B MasKe COCTABHJIO
7.67 + 8.5. IIpu OGAKTEPUOJIOTUIYECKOM HCCJIEI0OBA-
HUH OTAEJISIEMOI0 3aIHETO CBOZA BJIarajInIna ObLIN
BeisiBsieHbl  Candida albicans y 7 maIueHTOK
(23.33 %), Staphylococcus epidermidis — y 1 manu-
eHtku (3.33 %), Streptococcus spp. — Takxke y
1 marueHTKH (3.33 %). Takum ob6pazom, abdheKTHB-
HOCTh METPOHU/Ia30J1a IJIs1 BATHHAIBHOTO IIPHMEHE-
HUSI coryiacHO KputepusaMm R. Amsel cocraBumia
46.67 %. Y 7 (23.33 %) uccienyemMbIxX mpemnapaT He
mokasas cBoio 3 GeKTUBHOCTh. B 7 (23.33 %) ciy-
Yasgx MpUMeHEHWe METPOHU/a30Jia CIIPOBOIHUPO-
BaJIO0 BYJIbBOBAaTMHAJIBHBIN KaHAU/I03, ay 2 (6.67 %)
[MalMeHTOK Pa3BUJICA BaruHUT. Ilo pesysbraTam
[TIIP-PB HOpMOIIEHO3 0BT AOCTUTHYT ¥ 21 (70 %)
JKEHIUHBI (p < 0.001), JOCTOBEPHBIE PABTHYUUS
ObLTH BBISIBJIEHBI TIpH OOHapyxeHuu Gardnerella
vaginalis + Prevotella bivia + Porphyromonas,
Eubacterium spp., Megasphaera spp. + Veillonella
spp. + Dialister spp. 10 u niocsie jiedeHus (p < 0.05).

[ManyieHTKH 2-% TPYIIIBI IPU MEPBUYHOM OCMO-
Tpe TPEeabBIISIN KaJTo0bl HA OOWIbHBIE BBIEIIE-
HUS U3 I0JIOBBIX myTei. IIpu HMccaeI0BaHUU OT/e-
JISIEMOTO 33 THETO CBO/IA BJIATaJININa aMHHOTECT OKa-
3ajicsl TIOJIOKUTENBHBIM yV 30 (100 %) »KeHIUH,
KJIIOUeBble KJIETKU OOHapy:keHbl v 28 (93.33 %).
[ToBeimenne pH (5.73 + 0.4) 3aperucTpupoBaHO y
Bcex obciemoBaHHbBIX. Cpe/iHee KOJTMYECTBO JIEHKO-
IIUTOB B OT/IEJISIEMOM 3a/THETO CBOJIA BJIATAJIMINA —
6.0 £ 5.25 B noJie 3peHus. Yepe3 10—14 JHEH CUM-
MITOMBI 3a00I€BAHUS TTOJTHOCTHIO PETPECCUPOBAIIH Y
15 (50 %) nmanueHToK (p = 0.001). Y Bcex obeezno-
BaHHBIX IIPH MHUKPOCKOIIMH OTEJISIEMOr0 3aHET0
CBOZIa BJIATAJIMINA CpEJHEE YHNCIO JIEHKOIIUTOB
COCTaBWJIO 10.17 + 12.2, aMUHOTECT OCTAJICS IIOJIO-
JKUTEJIBHBIM Y 9 (30%), KIIIOUEBbIE KJIETKH 00HApY-
JKUBaAIUCH ¥ 7 (23.33 %) (p < 0.001), MULIETHI TPU-
60B —y 4 (13.33 %) nanueHToK. I[Ipu 6akTeproIoru-
YEeCKOM HUCCIEA0BAHNH BIAATAIUIIHOTO OTAEISIEMOTO
v 4 (13.33 %) maruenTok BeisiByieH Candida albicans,
Streptococcus spp. — y 1 manueHTKu (3.33 %),
Escherihia coli — taxxke y 1 marueHTku (3.33 %).
Taxkum o6paszoM, 3DGEKTUBHOCTh KIMHAAMUIITHA
JUIsl BJIATQJIMIIHOTO MPHMEHEHUs COCTaBmiaa 50 %
coryiacHo Kpurtepusm R. Amsel. He mokazan apdek-
TUBHOCTH KJIMHAAMUIINH y 8 (26.67 %) obciemoBaH-

Ten-fourteen days after, the symptoms of the disease
completely disappeared in 15 (50%) patients
(p = 0.001). In all examined under microscope
smears from the posterior vaginal vault, the mean
white blood cell count was 10.17 + 12.2, the amine
whiff test remained positive in 9 (30%), clue cells
were found in 7 (23.33%) (p < 0.001), fungal myce-
lium —in 4 (13.33% ) patients. Bacteriological exam-
ination of the vaginal discharge revealed Candida
albicans in 4 (13.33%) cases, Streptococcus spp. in
1 patient (3.33%), Escherihia coli also in 1 patient
(3.33%). Thus, according to the Amsel criteria, the
effectiveness of clindamycin for vaginal use was
50%, it did not show efficacy in 8 (26.67%) patients.
After the administration of clindamycin, the vulvo-
vaginal candidiasis developed in 4 (13.33%) patients,
vaginitis — in 3 (10%) patients. According to the
Femoflor 16 RT-PCR test, the normocenosis was
detected in 23 patients (76.67%) (p < 0.001). After
treatment, such infectious agents as Gardnerella
vaginalis + Prevotella bivia + Porphyromonas,
Eubacterium spp., Sneathia spp. + Leptotrichia
spp. + Fusobacterium spp., Megasphaera spp. +
Veillonella spp. + Dialister spp., Peptostreptococcus
spp., Atopobium vaginae were detected significantly
less (p < 0.05).

All patients of the 3rd group at the initial visit
complained of abnormal vaginal discharge. The
amine whiff test was positive in 28 women (93.33%),
clue cells were found in 19 (63.3%). In all women, pH
of the vaginal discharge was high and amounted to
6.37 + 0.3, the mean white blood cell count was
5.73 + 5.05. By ten-fourteen days after the end of the
treatment, the symptoms of the disease had com-
pletely disappeared in 11 women (36.67%)
(p < 0.001). The amine whiff test remained positive
in 8 (26.67%) patients (p < 0.001). During bacterio-
scopic examination, clue cells were still present in
7 patients (23.33%) (p = 0.001), fungal mycelium —
in 5 (16.67%), the mean white blood cell count was
7.87 + 7.07. In the microbial cultures taken from the
posterior vaginal vault, Candida albicans was found
in 4 (13.33%) samples, Klebsiella spp. — in 1 (3.33%).
Thus, the effectiveness of chlorhexidine gluconate
for vaginal administration was 36.67% according to
the Amsel criteria. The drug was ineffective in 10
(33.33%) treated patients. Vulvovaginal candidiasis
was diagnosed in 5 patients (16.67%), cytolytic vagi-
nosis — in 1 (3.33%), vaginitis — in 3 (10%). Accord-
ing to RT-PCR, normocenosis was assessed in 18
(60%) patients. After the treatment, representatives
of Gardnerella vaginalis + Prevotella bivia + Por-
phyromonas, Eubacterium spp. were detected sig-
nificantly less frequently (p < 0.05).

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

123



Huneykasn Y.B. udp. / Journal of Siberian Medical Sciences T. 6, N° 3 (2022)

HbBIX. BysibBOBarnHaAbHbIN KaHAUI03 Ha (HOHE IPHU-
MeHEeHUsT KJIMHAAMHUIIMHA pa3Buwics y 4 (13.33 %),
paruHUT — y 3 (10 %) mamuentok. HopMmorieHo3 1o
JlaHHBIM «DeMopIIop-16» OBLI IOCTUTHYT Y 23 MaI1-
eHTOK (76.67 %) (p < 0.001). JIOCTOBEPHO MEHbIIIE
mocyie JiedeHuss ObUTH BbIABIEHBI Gardnerella
vaginalis + Prevotella bivia + Porphyromonas,
Eubacterium spp., Sneathia spp. + Leptotrichia
spp. + Fusobacterium spp., Megasphaera spp. +
Veillonella spp. + Dialister spp., Peptostreptococcus
spp., Atopobium vaginae (p < 0.05).

Bce manueHTKH 3-# rPYIIILI HA IEPBUYHOM IIPHU-
eMe IPembsBIIsUIN JKaI00bl Ha IATOJIOTUYECKHE
BBIZIEJIEHHUs U3 [TOJIOBBIX ITyTei. [Ipu uccieoBaHum
OT/IEJISIEMOTO 3a/JHETO CBO/IA BJIATAIUINA AMHUHOTECT
ObUT TIOJIOKHUTENBHBIM Yy 28 keHITUH (93.33 %),
KJIIOUEBbIE KJIETKU IIPU MUKPOCKOIIMY OOHAPYKEHBI
y 19 (63.3 %). Y Bcex keHIIUH pH BiarajuiHoro
OT/1eJ11eMOT0 OB BBICOKUM U COCTABJIAI 6.37 + 0.3,
cpejiHee 4YKCJIO JIEMKOIUTOB — 5.73 + 5.05. Yepes
10—14 JIHEH Ioc/ie OKOHYAHUSA JIEUEHUs CUMITTOMBI
3a00J1eBaHUs IIOJTHOCTHIO PETPECCUPOBAIIN Y 11 JKEH-
muH (36.67 %) (p < 0.001). AMHUHOTECT OCTAJICsA
MOJIOXKUTENIBHBIM  y 8 (26.67 %) mNanueHTOK
(p < 0.001). [Ipu 6AaKTEPUOCKOIIMIECKOM HCCIIEO-
BaHHUU KJIIOUEBbIE KJIETKH COXPAHSJINCH y 7 TalfeH-
ToK (23.33 %) (p = 0.001), Mmurenuii TpubOB — y 5
(16.67 %), cpegHee YHCIIO JIEHKOITUTOB COCTABHUJIO
7.87 + 7.07. B GaKTepHOJIOTUYECKOM II0CEBE OTIE-
JIIEMOTO 3aJHEr0 CBOJA BJarauina OOHapY:KEeHBI
Candida albicans B 4 (13.33 %) npobax, Klebsiella
spp. — B1(3.33 %). Takum o6pazom, 3pHeKTUBHOCTH
XJIOPTeKCUIHA OUIJIIOKOHATA JIJIsi BardHAJIBHOTO
pUMeHeHUs cocraBuia 36.67 % 10 KpUTEpUsIM
R. Amsel. HeaddexTrBeHn mpemapar okazajics y 10
(33.33 %) mposieueHHBIX. BysTbBOBarHAIbHBIN KaH-
JIN/I03 TUATHOCTHPOBAH y 5 NamUeHTOK (16.67 %),
[UTOJTUTHYECKUH BaruHo3 — y 1 (3.33 %), BAaruHuT —
y 3 (10 %). JIocTUTHYTH HOPMOIIEHO3a I10 JAHHBIM
[TIIP-PB ymanock y 18 (60 %) marmuenTok. Jlocro-
BEPHO pesKe I0CJIe JIeUeHUs] BBIABJISUUIUCH IIPeJICTa-
purenu Gardnerella vaginalis + Prevotella bivia +
Porphyromonas, Eubacterium spp. (p < 0.05).

B 4-ii rpynme Bce MAUMEHTKU I[PU MEPBUYHOM
OCMOTDE IIPEIbABJISIIN JKaJI00bI HA OOMJIbHBIE BBIZE-
JIEHUS U3 MOJIOBBIX IMyTel. AMHHOTECT C BJIATaJIHIII-
HBIM OT/IEJIAEMBIM OBLI IIOJIOXKUTEIbHBIM y 28
(93.3 %) obciienoBaHHbIX, pH moBBIIIEH — 5.76 + 0.6.
IIpu 6aKTEPHUOCKOIINH OTAEISIEMOTO 3a[HETO CBO/A
BJIATAJIMIIA Y BCEX MMAIIHEHTOK OOHAPYKEHbI KJII0Ye-
BbI€ KJIETKH, CPEIHEE YHCIIO JIEHKOI[UTOB COCTABHIIO
5.73 + 5.54. Yepe3 10—14 JHEU IOCJIE OKOHYAHUSA
JledeHHUsI TpenapaToM «AJabKuHa» 24 (80 %) maru-
€HTKH OTMETHJIH [T0JIHOE HCUE3HOBEHHE CHMITTOMOB

In the 4th group, all patients at the initial exami-
nation complained of profuse vaginal discharge. The
amine whiff test was positive in 28 (93.3%) cases, pH
was high — 5.76 + 0.6. During bacterioscopy of the
posterior vaginal vault discharge, clue cells were
found in all patients, the mean white blood cell count
was 5.73 + 5.54. Ten-fourteen days after the end of
the treatment with Elzhina, 24 (80%) patients noted
the complete disappearance of symptoms of the dis-
ease (p < 0.001). An amine whiff test was still posi-
tive in 6 (20%) samples, clue cells were found micro-
scopically in vaginal smears of 3 (10%) cases
(p < 0.001). The mean white blood cell count was
5.46 + 5.25 per field of vision. In the microbial cul-
ture of the vaginal discharge Corynebacterium spp.
were detected in 1 (3.33%) sample. Thus, the effec-
tiveness of the Elzhina combination according to the
Amsel criteria was 80%. The drug was ineffective in
5 (16.67%) patients, vaginitis developed in 1 (3.33%)
woman. According to the Femoflor 16 RT-PCR test,
normocenosis had 29 (96.67%) patients. The follow-
ing microorganisms were detected significantly less
after the treatment: Gardnerella vaginalis + Pre-
votella bivia + Porphyromonas, Eubacterium spp.,
Megasphaera spp. + Veillonella spp. + Dialister
Spp., Atopobium vaginae (p < 0.05).

Significant differences in pH values in groups 1—3
compared to group 4 were revealed 10—14 days after
the treatment (p < 0.05). The normocenosis types
differed in groups 1, 3, and 4, as well as in groups 2
and 3 (p < 0.05). When obligate anaerobic micro-
flora was detected according to the Femoflor 16 RT-
PCR method after the treatment, differences in
Gardnerella vaginalis + Prevotella bivia + Porphy-
romonas were revealed in the groups due to a
decrease in the number of these microorganisms in
the 4th group. Sneathia spp. + Leptotrichia spp. +
Fusobacterium spp. more often found in the 1st
group than in the 2nd and 4th groups, Megasphaera
spp. + Veillonella spp. + Dialister spp. were also
more often detected in the 1st group in relation to the
and and 3rd groups, as well as Peptostreptococcus
spp. Lachnobacterium spp. + Clostridium spp. were
detected significantly more often in group 2 com-
pared with groups 1 and 3 (p < 0.05). Thus, normo-
cenosis was achieved less frequently in the 3rd group,
and obligate anaerobic microorganisms were signifi-
cantly more often detected in the 1st group (Table 2).

CONCLUSION

The most effective was the treatment regimen
with the use of the drug Elzhina, the effectiveness of
this regimen was 80%. A real-time PCR also showed
the highest efficacy of Elzhina — 96.67%. When using
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Ta6umuna 2. CTpyKTypa npejcTaBuTesel aHa3poOHOH (JI0pbl OTHOCUTEJIBHO 001IIel OaKkTepraybHOU MACCHI IO JJAHHBIM

HCCJIEIOBAHUS BaruHaabHOro 6uoromna MmerogoM ITIIP-PB moce siedenus, n (%)

Table 2. The structure of anaerobic flora representatives relative to the total bacterial load according to the study of the

vaginal biotope using RT-PCR after the treatment, n (%)

ITapametp 1-a rpynna (n = 30) 2-arpynma (n = 30) 3-arpynma (n = 30) 4-arpynma (n = 30)

Parameter 1st group (n=30) 2nd group (n =30) 3rd group (n=30) 4th group (n = 30) p

Gardnerella vaginalis + Prevotella bivia + Porphyromonas

He BoIsiBZIeHO 20 (66.67) 22 (73.33) 20 (66.67) 26 (86.67) 0.04
Not revealed
1-10 % 2 (6.67) 0 0 3 (10)
>11% 8 (26.67) 8 (26.67) 10 (33.33) 1(3.33)
p,,=0.35p,,<0.001,p_ =0.04,p, =057,p, =0.0,p,  =0.004

Eubacterium spp.
He BoiaBieso 21 (70) 24 (80) 22 (73.33) 24 (80) 0.23
Not revealed
1-10 % 3 (10) 6 (20) 4 (13.33) 2 (6.67)
>11% 6 (20) 0 4 (13.33) 4 (13.33)

Sneathia spp. + Leptotrichia spp. + Fusobacterium spp.
He BoissBI€HO 24 (80) 30 (100) 28 (93.33) 30 (100) 0.01
Not revealed
1-10 % 2 (6.67) 0 2 (6.67) 0
>11% 4 (13.33) o o 0
pP,,=0.04,p_,=0.12,p_,=0.04,p, ,=0.15p, =10,p, =0.5
Megasphaera spp. + Veillonella spp. + Dialister spp.
He BoissBI€HO 21 (70) 28 (93.33) 28 (93.33) 27(90) 0.02
Not revealed
1-10 % 9(30) 2 (6.67) 2 (6.67) 3 (10)
>11% 0 0 0 (0]
p,,=0.02,p  =0.02,p =0.053,p, =10,p, = 0.64, D, ,= 0.64
Lachnobacterium spp. + Clostridium spp.
He BoissBI€HO 30 (100) 26 (86.67) 30 (100) 29 (96.67) 0.03
Not revealed
1-10 % 0 4 (13.33) 0 1(3.33)
>11% 0 0 0 (0]
p,,=0.04,p_,=10,p _,=0.31,p, ,=0.04,p, =0.16,p, =0.31
Mobilincus spp. + Corynebacterium spp.
He Boisiieno 27 (90) 28 (93.33) 30 (100) 29 (96.67) 0.32
Not revealed
1-10 % 3 (10) 2 (6.67) 0 1(3.33)
>11% 0 0 0 (0]
Peptostreptococcus spp.
He BoisiBieno 24 (80) 30 (100) 30 (100) 30 (100) 0.004
Not revealed
1-10 % 4 (13.33) 0 0 0
>11% 2 (6.67) 0 0 0
p,,=0.04,p_,=0.04,p,  =0.04,p, ,=10,p, =10,p,_ =10,
Atopobium vaginae

He BoiABIIeHO 24 (80) 30 (100) 28 (93.33) 28 (93.33) 0.06
Not revealed
1-10 % 2 (6.67) 0 2 (6.67) 0
>11% 4 (13.33) 0 0 2 (6.67)
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3abosieBanus (p < 0.001). [10JIOKUTETHHBIA aMHUHO-
TecT coXpaHuiacsa B 6 (20 %) mpobax, KIIOUYeBbIe
KJIETKM TIPU MUKPOCKOIHMY BJIATATUIIHBIX Ma3KOB
obHapy»keHbI B 3 (10 %) ciayyasx (p < 0.001). Cpen-
Hee YKCJIO JIEHKOIMTOB B Ma3Ke — 5.46 + 5.25. B 6ak-
TEPUOJIOTUYECKOM ITOCEBE CO/IEPKUMOTO BJIara-
oquma B 1 (3.33 %) mnpobe oOHaApyKEHBI
Corynebacterium spp. Takum obpazom, a¢dpderTus-
HOCTh KOMILIEKCHOTO TIIperaparta «OJIbKUHA»
coriacHO KpurepusMm R. Amsel cocraBwia 80 %.
Hesddektrupen mpemapar okazaincsa y 5 (16.67 %)
MAaIMEeHTOK, BATMHUT Ha (DOHE JIeueHUsI Pa3BUIICA ¥ 1
(3.33 %) >keHIIUHBI. J[OCTUTHYT HOPMOIIEHO3 IIO
mauubM «®emodiop-16» v 29 (96.67 %) marnuen-
TOK. JIOCTOBEPHO perKe OIpPe/esIsIIUCh [TOCIe Jiede-
HUS Clleyonine MHUKpoopraHusmel: Gardnerella
vaginalis + Prevotella bivia + Porphyromonas,
Eubacterium spp., Megasphaera spp. + Veillonella
spp. + Dialister spp., Atopobium vaginae (p < 0.05).

Yepes 10—14 AHEN MOCe JeYeHUsA ObLIN BBISAB-
JIEHBI JIOCTOBEPHbIE pas3inuusi 3HaueHui pH B rpym-
rmax 1—3 [0 OTHONIIEHWIO K 4-U rpymnme (p < 0.05).
PaziuHbl OBUTH Pe3y/IbTaThl HOPMOIIEHO03a B TPYII-
max 1, 3 ¥ 4, a TaKKe BO 2 U 3-# rpymnmnax (p < 0.05).
[Ipu BBIABIIEHNH OOJUTaTHO-aHA3POOHOH MHUKPO-
¢opst no ranubM [TI[P-PB «®emodiop-16» mocie
JIe4eHUsl B TPYIIaX ObLIN BBISBJIEHBI PA3IAYHUS IO
Gardnerella vaginalis + Prevotella bivia + Porphy-
romonas 3a c4er yMEHBIIIEHHs KOJIMYECTBA JAHHBIX
MUKPOOPTaHU3MOB B 4-# rpyiie. Sneathia spp. +
Leptotrichia spp. + Fusobacterium spp. yaiie ob6Ha-
PYKUBAJIUCH B 1-H TPYIINe, YEM BO 2 U 4-# TpymIax,
Megasphaera spp. + Veillonella spp. + Dialister spp.
TaK)Ke 4Yallle OIpeIeIsUINCh B 1-H IpyIIe M0 OTHO-
IIEHUIO KO 2 U 3-U Trpynmam, Kak u Peptostreptoco-
ccus spp. Lachnobacterium spp. + Clostridium spp.
JIOCTOBEPHO Yallle BBIABJISUINCH BO 2-H TPyIIIE IO
CpaBHEHHMIO ¢ 1 U 3-# rpynnamu (p < 0.05). Takum
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o0pa3oM, HOPMOIIEHO3 peXe JOCTHrajca B 3-U
rpymnmne, a ob6yHuraTHO-aHadpOOHbIE MHUKPOOpra-
HU3MBI JIOCTOBEPHO Yalll€ BBISABJIAIUCH B 1-H I'PyTIIe
(Tabm. 2).

3AK/IIOYEHUWE

Kimmanueckn Hawmbosiee sddexkTrnBHONU ObLIa
cxeMa JIeueHHsl ¢ IPUMEeHEHHeM Ipernapara «JJib-
JKUHA», 3(PGHEKTUBHOCTh 3TOU CXEMBI COCTABMJIA
80 %. Uccinenosanme metosiom I[P B pexume
peasibHOTO BpEMEHHM TaKiKe IM0Ka3aI0 HaubOJIbIIYIO
53¢ deKTUBHOCTD Npenapara «JJbKUHa» — 96.67 %.
ITpu mpuMeHEHNU JAHHOTO IIpenapaTa He pa3BHBa-
JIOCh TAaKOTO OCJIO’KHEHHU S, KaK BYJIbBOBAarHAIbHBIN
KaHAUZ03, TaK KaK B COCTABE IMPUCYTCTBYET KOMIIO-
HEHT C IPOTUBOTPUOKOBBIM JleficTBHeEM. KoMOUHM-
POBaAHHBIN IpemnapaT ¢ aHTUOAKTEPUATBHBIM, IIPO-
THBOIIPOTO30MHBIM, MPOTHBOTPUOKOBBIM U ITPOTHU-
BOBOCITUINTENBHBIM JEHCTBHEM JJI1 MECTHOTO
mpuMeHeHUs1 00J1a/1aeT BHICOKOH 3(D(HEKTUBHOCTHIO
U MOXKeT ObITh PEKOMEH/IOBAaH B KAUeCTBE DMITUPU-
4Jeckoro jieueHus bB.

KoH@uaukT mHTEpPECOB. ABTOPHI 3agBJISIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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NimemMudyeckas 00J1€3Hb cepaIia y 00JIbHBIX ¢ MOTPAHUYHBIMU
CTE€HO3aMU KOPOHapHbIX apTepuii. Kiimanueckue (peHOTUTIIBI

H.A. fIxonTos, 10.0. OcranuHa

@OI'bOY BO «Hosgocubupckuil 2ocydapcmeeHHbiil meduyuHckull yHusepcumem» Munadpasa Poccuu, Hosocubupck,
Poccus

AHHOTAIIUA

BBeneHnue. Bonpinoil mHTEPEC MIPEACTABIIAIOT MAIIMEHTHI CO CTAOMIBHOU HIleMU4YecKOl 60se3HbI0 cepana (MBC) u
IIOTPaHUYHBIMU CTEHO3aMH KOPOHAPHBIX apTepHil, TOCKOJIbKY, HECMOTPS Ha OTCYTCTBHE OOCTPYKTHUBHOTO ITOPaKEHU
KOPOHAPHBIX COCY/IOB, PUCK KapIHOBACKYJISIPHBIX OCIOKHEHUH OUeHb BBHICOK M 00YCJIOBJIEH PSIZIOM COIYTCTBYIOIUX (haK-
TOPOB.

1T e 1. 3yyenue pakTopoB KapAHUOBACKYJIAPHOTO PUCKA U OLIEHKA KIMHUKO-aHTHOTPadUIeCKON KAPTUHBI Y 60JIbHBIX
crabunpHOU VIBC ¢ MOrpaHUYHBIMY CTE€HO3aMH KOPOHAPHBIX apTEPUH PA3INYHBIX KIIMHUYECKUX (DEHOTHUIIOB.
Matepuanb u MeToAbl. O6cienoBaHo 236 GOMBHBIX CTaOUIbHOU creHOKapauen [-II1 pyHKIMOHATIBHOTO
Ki1acca (190 My»KUHH, 46 KEHIIUH, BO3PACT 49—59 JIET) C TOTPAHUYHBIMU (40—70 %) CTEHO3aMU KOPOHAPHBIX apTEPH.
BceMm marpeHTaM MPOBOJUINCH OOIIEKINHUYeCKoe obcaetoBanue, Y3U cepana u kopoHapoaunruorpadus. HMcexoas us
3HAYEHUH NIOKA3ATEeNsA «CePAEUHO-JIONBIKEUHBIN cocyiucThiil uHAeKe» (CJICU) onpenessiics KoabPUIUEHT «IIacIOpT-
HBIN BO3pacT/OHOJIOrHMYeCKUi Bo3pacT». JJM3aiiH HUCCIeI0BaHNsA — CPABHUTEIbHOE HEPAaHOMHU3UPOBAHHOE OIUCATENIb-
HOE HCCJIeIOBAHNE YeThIPEX ITapajlIe/IbHBIX TPYIIIL.

PesynsbTarTs. [Ipeobnagaromumu penorunamu 60abHbIX cTabuiabHoM UBC ¢ morpanuuabsiMu (40—70 %) CTEHO-
3aMU KOPOHAPHBIX apTEPUH IIPU OCYIIECTBIEHUH CIyJyallHOH BHIOOPKHU OKaszasauch naiueHTs! ¢ UBC 6e3 nepeneceH-
Horo nHpapkra Mmuokapaa (UM); ¢ UBC ¢ nepenecenubiM UM naBHOCTBIO > 6 Mec; ¢ UBC ¢ MeTabomuecKu He30pO-
BbIM eroTuioM oxkupenuss (MH®O) 6e3 caxapuoro aquabera (C/1) u c UBC ¢ C/I 2-ro Tumna. Y nmaiueHToB co cTabuib-
Holi UBC ¢ Hasmmuuem MH®O u C/] 2-T0 TUIa 3HAYUMO He Pa3jIndaaach YacTOTa IePEHEeCEHHOT0 B IIPOILIIOM HHDap-
kta Mmuokapja. [lomumo storo, 6osbHble ¢ UBC 1 MH®O, nepeneciivue panee M, otiimyanuch Hanbojiee paHHUM
BO3pPAaCTOM €ro BO3HHKHOBeHUs. HecMoTps Ha 100%-e Hasimuue aprepuaysbHo runeprensuu (Al') B rpynmnax 60b-
HBIX ¢ pa3JUnuHbIMU deHoTUnamy, y nanuenTos ¢ MBC u C/] 2-ro Tuna 6bu1u HauboJIbllINe 3HaUeHUs UHeKca Macchl
MHOKap7a JIEBOTO KEeJIYy/I0UKA. Y HUX JKe IPU aHTHOTpadUUYeCKOM HCCIeJ0BAHUH HanboJiee YaCTO PETUCTPHUPOBAIIOCH
MHOTOCOCY/ITUCTO€E TIOpakeHne KOPOHAPHBIX apTepuii. HecMOTps Ha MpoBoAUBIIEecs aMOyIaTOPHOE JIEUeHHE B TeUe-
HUeE To/la, 0Ka3JINCh BBICOKUMU 3HAYEHUsI JIUITUTHBIX U BOCIIAJIUTEIHHBIX ITI0Ka3aTes el (X0JIeCcTepuH JINIONPOTENIOB
HU3ko# twiotHoctu (XC JITTHII), Tpuriaunepuabl, C-peakTUBHBIA 0€JIOK), JIUIIb Y €IUHUYHBIX MAIIUEHTOB OBLIN
JIOCTUTHYTHI 1esieBble 3HaueHus: XC JITTHII, a Tak»ke BbIABIEHO OOJIBIIIOE KOJTUUYECTBO JIUIL C HEOCTATOUHBIM KOHTPO-
JleM apTepUaJIbHOTO JiaBiieHus. bojiee yeM y IOJIOBUHBI 00CIe/I0BAaHHBIX OGHOJIOTHUECKUH BO3pACT Ipeobyiaian Haf
MTaCIIOPTHBIM.

3aknio4deHUue. BoapbHbIEe CTAOUIBLHOM CTEHOKAP/MEH C IOTPAHUYHBIMU CTEHO3aMU KOPOHAPHBIX aPTEPUH ITPE/ICTAB-
JIAIOT COOOH JI0CTaTOYHO Cepbe3HyI0 IPYIILY JIUI B IIJIaHE MPOTHO3a. HecMOTps Ha OTCyTCTBHE OOCTPYKTUBHOTO ITOpaKe-
HUS KOPOHAPHBIX COCYZIOB, PUCK KapJHOBACKY/IIPHBIX OCJIOKHEHUH OOYCJIOBJIEH IIPAKTUYECKU 100%-M HanmdueMm AT,
BBICOKMMHY 3HAUEHHUAMHU MHEKCA MACChl TeJsa, 3HAYUTEIbHON YacTOTON OJKMPEeHUs, AUCIUINAEeMIY, HapyIIeHui yre-
BOJTHOTO 0OMEHA, BHICOKUM OHOJIOTHYECKUM BO3PACTOM.

Knaoueesle croa: morpaHUYIHbIE CTEHO3BI, HIIEMUYUecKast 00JIe3Hb cepAlia, GEHOTHIIbI, CeP/IeTHO-TIOABIKETHBIH COCY-
JYCTBIA UH/EKC.

O6pasen murupoBaHusna: fAxoutos /[.A., Ocranuna 0.0. Nniemuyeckas 60yie3Hb cep/iia y 6OJIbHBIX C TO-
TPaHUYHBIMU CTEHO3aMU KOPOHApHBIX aprepuil. Knunuueckue denorunsr // Journal of Siberian Medical Sciences.
2022;6(3):129—142. DOI: 10.31549/2542-1174-2022-6-3-129-142
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Clinical phenotypes of coronary artery disease patients
with intermediate coronary artery stenosis

D.A. Yakhontov, Yu.O. Ostanina

Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT

Introduction. Patients with stable coronary artery disease (CAD) and intermediate coronary artery stenosis are of
great interest because, despite the absence of obstructive coronary artery lesion, the risk of cardiovascular complications is
very high and is conditioned by a number of concomitant factors.

Aim . Study of cardiovascular risk factors and assessment of clinical and angiographic picture in stable CAD patients with
intermediate coronary artery stenosis of various clinical phenotypes.

Materials and methods. 236 stable angina pectoris class I-III patients (190 men, 46 women, age 49—59
years) with intermediate (40—70%) coronary artery stenosis were examined. All patients underwent general clinical exam-
ination, ultrasound of the heart and coronary angiography. Based on the cardio-ankle vascular index (CAVI) values, the
chronological age/biological age coefficient was determined. The study design is a comparative non-randomized descrip-
tive study of four parallel groups.

Results. The prevailing phenotypes in CAD patients with intermediate (40-70%) coronary artery stenosis in a ran-
dom sample turned out to be those with: CAD without a previous myocardial infarction (MI); CAD with MI > 6 months ago;
CAD with metabolically unhealthy obesity (MUO) phenotype without diabetes mellitus (DM) and, finally, CAD with type 2
DM. In CAD patients with MUO and type 2 DM, the frequency of previous MI did not significantly differ. In addition,
patients with CAD and MUO, who had previously had MI, differed in the earliest age of its onset. Despite the 100% pres-
ence of arterial hypertension (AH) in different phenotypes groups, CAD and type 2 DM patients had the highest values of
the left ventricular mass index. They also had the most frequently recorded multivessel lesion during coronary angiogra-
phy. Despite the ongoing outpatient year-long treatment, the values of lipid and inflammatory parameters (low-density
lipoprotein cholesterol (LDL-C), triglycerides, C-reactive protein) were high, so, only in few patients the target values of
LDL-C were reached; besides a large number of patients with insufficient blood pressure control were revealed. In more
than half of the surveyed, the biological age prevailed over the chronological age.

Conclusion. Stable angina patients with intermediate coronary artery stenosis represent a rather serious group in
terms of prognosis. Despite the absence of vascular obstructive lesions, the risk of cardiovascular complications is condi-
tioned by almost 100% presence of hypertension, high body mass index values, a significant frequency of obesity, dyslipid-
emia, carbohydrate metabolism disorders, and high biological age.

Keywords: intermediate stenosis, coronary artery disease, phenotypes, cardio-ankle vascular index.

Citation example: Yakhontov D.A., Ostanina Yu.O. Clinical phenotypes of coronary artery disease patients with
intermediate coronary artery stenosis. Journal of Siberian Medical Sciences. 2022;6(3):129—142. DOI: 10.31549/2542-
1174-2022-6-3-129-142

BBEJIEHUE

HNimemuueckas 6one3ub cepara (MBC) ocraercs
OCHOBHOU IPHUYHHOHN 3a00JI€Ba€MOCTH, WHBATUIU-
3allUM U CMEPTHOCTH JIUI] TPYAOCHOCOOHOTO BO3-
pacra, 4uto TpeOyeT JajbHeHIel paspaboTKu u
IIUPOKOr0 BHeApeHUs 3(PEOEKTUBHBIX METOJOB ee
paHHel AMarHOCTHKH U JedeHus [1, 2]. Mcropus
MIPEAMETHOTO U3YUEeHUs CTEHOKApIUK OepeT Hauaio
¢ pab6ort Jleonapso ma Bunuw, ommcaBiiero aHato-
MUIO KODOHAPHBIX apTepuil B 1511 T., OJHAKO (PYHK-
[IMOHAJIbHAS KOHIEMIUSA KOPOHAPHON MHUKPOIHP-
KyJIs1[uu ObLJTa 000CHOBAaHA B 1649 T. TTOCJIE BBIXO/A
manyckpunra «De Circulo Sanguinis in Corde» [3].
B 1772 r. T'ebep/ieH NpejIOKIII TEPMUH «TPYAHAS
’)kaba» JyIA XapaKTePUCTUKHU CHHAPOMA, COUETalo-

INTRODUCTION

Coronary artery disease (CAD) remains the main
cause of morbidity, disability and mortality of work-
ing age individuals, which requires further develop-
ment and widespread introduction of effective meth-
ods for its early diagnosis and treatment [1, 2]. The
history of the angina pectoris subject study dates
back to the works of Leonardo da Vinci, who
described the anatomy of the coronary arteries in
1511, but the functional concept of coronary micro-
circulation was substantiated in 1649 after the publi-
cation of the manuscript “De Circulo Sanguinis in
Corde” [3]. In 1772, Heberden proposed the term
“angina pectoris” to characterize a syndrome that
combines “sense of strangling and anxiety”, espe-
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IIETO YyBCTBO Y/AYIIbA U TPEBOTY, OCODEHHO IIPHU
(usnueckux Harpyskax [4]. OH He TOBOPHJI O Kap-
IUTPHOM THIPOUCXOXK/IEHUH JAHHOTO CHHAPOMA,
O/THAKO BCKOpe OBLIO IIPOJIEMOHCTPUPOBAHO IIOpa-
JKeHHe KopoHapHbIX aprepuii (KA) mpu uzyueHuu
1aToMOpQOJIOTHIECKON KAPTUHBI YMEPIIUX IaIu-
€HTOB C CUMIITOMaMU TPY/THOU Ka0kl [5].

IMpu anruorpaduuecKOM HCCIETOBAHUU IPU-
MEPHO V 40 % OOJIbHBIX CTAOMJILHON UIIIEMUYECKOH
00JIe3HBIO cep/illa OOHAPYKHUBAIOTCS TaK Ha3bIBae-
Mbl€e ITIOTPAHUYHBIE CTEHO3bI KOPOHAPHBIX apTEPUH,
10/ KOTOPBIMU IIOHMMAETCS Cy>KeHHe UX JAraMeTpa
B IIpefiesiax 40—70 %. BeneHue nmammueHToOB ¢ 107100~
HBIMH aQHTHOTPAdUUECKUMU XapPaKTEPUCTUKAMH
yke OoJiee TIIOJyBEKA IIPOAOJKAET OCTABATHCA
JIUJIEMMOM /IJIs1 KapAMOJIOTOB B IIJIaHE IIPeJIIojuTe-
HUSI ONTUMAJIBLHOTO MEJIUKAMEHTO3HOTO JIeUEHUS
b0 XUPYPTHUYECKOU PEBACKYJIAPU3AIUUA BCJIE/-
CTBHE YaCTOTO HECOBIIQJIEHUSA TKEJION KJIMHUYe-
ckoit kaptuabl UBC BIJIOTH /10 pa3Butusa uHdapkTa
muokapzaa (UM) ¢ HarmImeM IOTPaHUYHOTO IOpa-
JKeHUsI KODOHAPHBIX apTepui [6—9].

BesycnoBHo, Gosbable UBC ¢ MOrpaHUYHBIMU
creno3amu KA mpezcTaBisioT coO60H HEOTHOPOI-
Hy10 Tpymy. TsxecTs TeueHUs 3a607€BaHUA OIpe-
JIeJISIeTCs KOJIMUECTBOM M BHIPA?KEHHOCTHIO KapAHO-
BACKYJISIPHBIX (DaKTOPOB PUCKA, a TAKXKe UIIeMUuYe-
CKMM aHaMHe30M — BO3pacToM MaHHUdecTanuu
UBC, nepeHeceHHBIMU PaHee OCTPHIM KOPOHAPHBIM
cuagpomoM (OKC) u mHpapKTOM MUOKApZa, XapaK-
TepOM IOpPAKEHUA KOPOHAPHOTO pycia [10]. Heemo-
TP HAa OTCYTCTBHE OOCTPYKTHUBHBIX MOPAKEHUH
KOPOHApHBIX cocynoB, 6ombHbie UBC ¢ morpanmy-
HBIMH CTEHO3aMU HEPEIKO XapaKTEPUBYIOTCS TsIKe-
JIBIMH UCXOZaMu 3a00J1eBaHsI, 0COOEHHO IIPU HAJIU-
UMW COIYTCTBYIOIIEH NATOJIOTUH, B IEPBYIO Oue-
penb — caxapsoro nuabera (CII) m oxxupenwus [11].
[MpuunHamu HebaarompusaTHeIX ucxonoB MBC ¢
[IOTPAaHUYHBIMU cTeHo3aMu KA sBysioTes guchyHK-
U 3HAOTETNA, MUKPOBACKYJIIPHOE PEMO/IEINPO-
BaHUE, BAa30MOTOPHBIE HapylleHus u ap. [12].
CaxapHbIil 1uabeT 2-ro TUIA SBJSETCS OCHOBHBIM
(akTOpoM KapMOBACKYJISIPHOTO PUCKA, YBEJTUIU-
BAIOIIMM YAaCTOTy CEepPeYHO-COCYAUCTBIX HCXOJIOB,
BKJIFOUAsi CMEPTHOCTbh, OoJsiee ueM BiBoe [11, 13]. ¥
6ospHBIX UBC B couetannu ¢ C/I UMeITCsI CBOM 0CO-
OEHHOCTU MOpaKEHUsI KOPOHAPHOTO PycCJia, Xapak-
TEPU3YIOIHEeCcs KaJbIITHO30M, MHOTOCOCYAMCTHIM
opakeHrueM U OOJIbIIeld Harpy3KOU Ha aTepOCKJie-
poTHYecKue OJIAIIKY JaXke B cIydae MOTPAHUYHOTO
creHozupoBanus [14]. Oguako accomuanus NUBC ¢
YeTKUMU MeTaboImIecKuMu GeHOTUIIaMH 10 KOHIIA
He U3y4YeHa, YTO, B YACTHOCTH, KacaeTcs U MalueH-
ToB ¢ UBC 1 HasuuueM MeTabOJTHMYECKH 37I0POBOTO

cially during physical exertion [4]. He did not speak
about the cardiac origin of this syndrome, however, a
lesion of coronary arteries (CA) was soon demon-
strated when studying the pathomorphological pic-
ture of deceased patients who had symptoms of
angina pectoris [5].

During angiography in approximately 40% of
patients with stable coronary artery disease (CAD)
the so-called intermediate stenoses of the coronary
arteries, which refer to the narrowing of their diam-
eter within 40-70%, are revealed. The management
of patients with such angiographic characteristics
has been a dilemma for cardiologists for more than
half a century in terms of preferring optimal medical
treatment or surgical revascularization due to the
frequent discrepancy between the severe clinical pic-
ture of CAD, up to the development of myocardial
infarction (MI), and the diagnosis of intermediate
coronary artery disease [6—9].

Undoubtedly, CAD patients with intermediate
coronary artery stenoses represent a heterogeneous
group. The severity of the disease is determined by
the number and severity of cardiovascular risk fac-
tors, as well as ischemic history — the age of CAD
onset, previous acute coronary syndrome (ACS) and
myocardial infarction, and the nature of the coro-
nary lesion [10]. Despite the absence of obstructive
lesions of coronary vessels, CAD patients with inter-
mediate stenoses are often characterized by poor
outcomes of the disease, especially in comorbidities,
primarily diabetes mellitus (DM) and obesity [11].
The causes of unfavorable outcomes of CAD with
intermediate stenoses of the coronary artery are
endothelial dysfunction, microvascular remodeling,
vasomotor disorders, etc. [12]. Type 2 diabetes mel-
litus is a major cardiovascular risk factor, more than
doubling the incidence of cardiovascular outcomes,
including mortality [11, 13]. Patients with CAD and
DM have their own peculiarities of the coronary bed,
characterized by calcification, multivessel lesion and
a greater burden on atherosclerotic plaques even in
the case of intermediate stenosis [14]. However, the
CAD association with clear defined metabolic pheno-
types has not been fully studied, which, in particular,
also applies to patients with CAD and the presence of
a metabolically healthy obesity and metabolically
unhealthy obesity (MHO and MUO) phenotype [15].
The latter terms are introduced into practice, since
obesity in itself does not completely determine the
metabolic status. Metabolically healthy obesity char-
acterizes patients with obesity and the absence of
metabolic disorders; and metabolically unhealthy
obesity is manifested by the signs of metabolic syn-
drome in combination with a body mass index (BMI)
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U MeTaboJTMYeCKH HE3JIOPOBOro ()eHOTHIIA OKUpe-
wusa (MH®O) [15]. [TociieHre TEPMUHBI BHEIPEHBI
B IIPAKTHKY, ITOCKOJIBKY OKHUPEHHE caMo T10 cebe He
ompeziesisieT TOJHOCThI0 MeTaOOJIMYECKUH CTaTyc.
«MeTtabosuecKku 370pOBO€ OKHPEHHE» XapaKTe-
pUByeT TAIMEHTOB C OXKHUPEHHUEM W OTCYTCTBHEM
MeTaboJIMYeCKNX HapYIIeHUH, a «MeTaboJInYecKu
HE3ZI0POBOE OKMPEHHE» IPOSBIISAETCI KOMIIOHEH-
TaMU MeTabO0JIMYECKOTO CHHpOMAa B COYETAHUU C
uHAeKkcoM Maccol Testa (MMT) > 30 kr/m2. JlaHHBIH
¢eHOTHUIT B HAMOOJIBIIIEN CTENIEHH ACCOIMUPOBAH C
BbICOKUM prckoM MBC U 0OCHOBHBIX HEGJIATOIPUAT-
HBIX KapJuoBacKy IspHbIX ncxono (MACE) [16, 17].

[Ipu arepockiieposde CTPAJAIOT 3JIACTHUYECKHE
CBOIiCTBA apTEPHH, YTO COMPOBOXKIAETCS TOBBIIIIE-
HHUEM HX JKECTKOCTH U YBEJIMUEeHHUEM CKOPOCTH pac-
pocTpaHeHus IyJsibcoBod BoJiHbI (CPIIB) ¢ moBbI-
[IeHUEM TIPE/l- U TTOCTHATPY3KU Ha JIEBBIH KeJTy/10-
YeK, apTepHuasbHOro apiaeHus (A/]) 1 yBesmyeHuEM
MOTPeOHOCTH MHOKAap/ia B KUCJIOpojie. [1oBbIeH e
CPIIB TecHO B3aMMOCBA3aHO C IIPOIECCOM CTapEeHUsA
U SIBJISIETCS OJTHUM M3 MapKepOB TaK Ha3bIBAEMOTO
CHHIpOMA paHHEro cocyaucToro crapenus (early
vascular ageing — EVA-syndrome) ¢ panHeii maHu-
decranuent aprepuasibHON THIEpTeH3UN (Al) ©
WBC [18, 19]. B mociesHue roasl ¢ IEabI0 OLEHKH
COCYJTUCTOH  KECTKOCTH CTaJl HMIUPOKO HKCIIOJIb30-
BaThCS TAKOM ITOKa3aTesb, Kak cardio-ankle vascular
index (CAVI) — cepeyHO-JIOABIKEUHBINA COCY/U-
creii uHzeke (CJICH), mo3BOJIAIOMIMI OIEHUBAThH
3JIACTUYHOCTh A0PTHI HA BCEM €€ MPOTSKEHUH [20].
OfHUM U3 BOKHEUIHNX (PAKTOPOB CTapeHUs YeJio-
BeKa fABJsAETCS OHOJIOTUYECKHH BO3PACT COCYIOB,
OTPAXKAOIIUK IOBBIIIEHNE KECTKOCTHU apTepUaIb-
HOU CTEHKH, YMEHBIIIEHHE €€ BJIACTUYHOCTU U Hapy-
mnrenue GyHKIUU sHA0TeuA [21, 22]. [TosTomy dak-
TOPOM pHCKA CEPJIEUHO-COCY/IUCTON I1aTOJIOTHH
SIBJISIETCS HE CTOJIBKO PEAJIbHBIN BO3PACT MAIMEHTA,
CKOJIBKO «BO3pacT» €ro COCy[IUCTON cucTeMbl. Ha
OHOJIOTUYECKHUHA BO3PACT IIOMHUMO BO3pacTa XpOHO-
JIOTHUYECKOTO MOTYT BJIUATH IIOKA3aTETH apTEPUAIIb-
HOTO JaBJIEHUs, TJINKEMUU, OXKHUDEHHe, TUIEep-
JIUMIAIEMUS,  HApYIIEHUs  MHUKPOIMPKYJISAIUU.
[IpeoGsamanre OHOJIOTHYECKOTO BO3pacra HaJ
MMacIOpPTHBIM, 0e3yCJIOBHO, SIBJAETCS MapKEpPOM
cocyiucToro crapenus. OJJHaKO 710 HACTOSIIIETO Bpe-
MEHU He OIpezie/IEHbl KPUTEPUHU OIEHKH B3aUMOOT-
HOIIIEHUsA OMOJIOTUYECKOTO U IIaCIIOPTHOTO BO3-
pacra. Tak, A.C. AnueBa U COaBT. IIPEJIJIATAIOT CUM-
TaTh COCYJUCTBIA BO3PACT IOBBIIIEHHBIM B TOM
cay4yae, €Ccd OH TIPEBBIIIAET IACIOPTHBIA Oosiee
yeM Ha 4 roja [23].

Hamu 17151 OIleHKHM B3aMMOOTHOIIIEHUS OWOJIOTH-
YEeCKOr0 ¥ IIaCIIOPTHOTO BO3pacTa IPEIJIOKEHO

> 30 kg/m?. This phenotype is most associated with
a high CAD risk and major adverse cardiovascular
events (MACE) [16, 17].

In atherosclerosis, the elastic properties of the
arteries are compromised, which is accompanied by
an increase in their stiffness and the pulse wave veloc-
ity (PWV), with an elevation of pre- and afterload on
the left ventricle, blood pressure (BP) and an increase
in myocardial oxygen demand. An increase in PWV is
closely related to the aging process and is one of the
markers of the so-called early vascular aging syn-
drome (EVA-syndrome) with early arterial hyperten-
sion (AH) and CAD [18, 19]. In recent years, in order
to assess vascular stiffness, such an indicator as the
cardio-ankle vascular index (CAVI) has become
widely used, which allows assessing the elasticity of
the aorta throughout its entire length [20]. One of the
most important factors of human aging is the biologi-
cal age of blood vessels, which reflects an increase in
the stiffness of the arterial wall, a decrease in its elas-
ticity, and endothelial function disorder [21, 22].
Therefore, the risk factor for cardiovascular pathology
is not so much chronological age of a patient, as the
“age” of his vascular system. In addition to the chron-
ological age, the biological age can be influenced by
BP, glycemia, obesity, hyperlipidemia, and microcir-
culation disorders. The predominance of biological
age over chronological one, of course, is a marker of
vascular aging. However, criteria for assessing the
relationship between biological and chronological age
have not yet been determined. So, Alieva et al. suggest
that vascular age be considered elevated if it exceeds
the chronological age by more than 4 years [23].

To assess the relationship between biological and
chronological age, we proposed the definition of the
chronological age/biological age coefficient, whose
values < 1 indicate the predominance of biological
age over chronological age and can serve as a marker
of vascular aging.

AIM OF THE RESEARCH

The study of cardiovascular risk factors and
assessment of the clinical and angiographic picture
in stable CAD patients with intermediate coronary
artery stenosis of various clinical phenotypes.

MATERIALS AND METHODS

236 stable CAD patients with intermediate coro-
nary artery stenosis were examined at the Novosi-
birsk Regional Clinical Cardiological Dispensary. The
study protocol was approved by the Ethics Commit-
tee of the Novosibirsk State Medical University. All
patients underwent general clinical examination,
cardiac ultrasound and coronary angiography (CAG)
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ompesiesieHre KO3(POhUIMEHTa «IACIOPTHBIA BO3-
pact/OuoJIOTUYECKU BO3pacT», 3HAUEHHUA KOTO-
PpOTro MeHee eJIMHUIIBI CBU/IETETBCTBYIOT O IIpeobiia-
JIAaHUU OMOJIOTMYECKOTO BO3pacTa Ha/l MACIOPTHBIM
U MOTYT CJIY?KUTh MapKepPOM COCY/ITUCTOTO CTAPEHUS.

HOEJIb NCCJIEJOBAHUA

N3zyuenue  (akTOpoB  KapAMOBACKYJISAPHOTO
pUCKa U OLleHKa KJINHUKO-aHTHorpaduiecKon Kap-
TUHBI Y 60bHBIX cTabmwiabHOM WBC ¢ morpaHuu-
HBIMU CT€HO3aMH KOPOHAPHBIX apTePUH pa3InUHBIX
KJINHUYECKUX (PeHOTUIIOB.

MATEPUAJIBI 1 METO/IbI

Ha 6aze I'bBY3 HCO «HoBocubupckuii obact-
HOU KJIMHUYECKUH KapJIHOJIOTHYECKUN JIUCIIAaHCED»
obcienoBaHo 236 6osipHBIX crabmabHoi WBC ¢
MMOTPAaHUYHBIMUA CTE€HO3aMU KOPOHAPHBIX apTEpUil.
IIpoTokosn wuccaenoBaHusi 0700pEH KOMHUTETOM IIO
atuke ®T'BOY BO «HoBocubupcKuii rocy1apcTBEH-
HBIM MeJIUIIMHCKUY yHUBepcuTeT» Munsapasa Poc-
cuu. BeceM nmarmeHTam MpOBOMIIUCH OOIIEKTUHITYE-
ckoe oOciiesoBanue, Y3U ceparnia u KOpOHAPOAHTHO-
rpadus (KAT") Ha auruorpaduueckom amnmapare GE
INNOVA 3100 (CIITA). IToxasarenu CJICU oneHu-
BaJIUCh C HCIOJH30BAaHHEM CHUTMOMAaHOMETPA
VaSera VS-1500N (FUKUDA DENSHI, fAnonwus).
Wcxons us 3uauennii CJICH, BBIYUCIISICA OMOIOTH-
YeCKHUM BO3pacCT TAIMeHTa, a 3aTeM OIpeAessIcs
K03 DUIMEHT «IMaCIOPTHBIA BO3pacT/6uosoruye-
ckuii Bo3pact» (K). B 3aBucuMocTH OT 3HAYEHUH
JIAaHHOTO Ko03dduIileHTa ObUIH BbIZEJEHBI IAIU-
€HTBI ¢ OMOJIOTHUYECKUM BO3PACTOM, ITPEBBIIIAIOIIAM
macnoptabid (K < 1.0 [0.81; 0.97]), u namueHTH ¢
OMOJIOTMUECKHM BO3PACTOM, PABHBIM HJIU YCTYIIAI0-
mum nacnoptaomy (K > 1.0; [1.3; 1.6]); p < 0.01.
Hanmuue 0XKUpeHUsl ONPEJIEIISiIOCh 0 KPUTEPUSIM
BcemupHOU ~ opraHusanue  3/IpaBOOXpaHEHUA
(UMT = 30). YuuThiBas TO, 4YTO Bce 00CIe0BaHHbIE
OTHOCHJIUCH K MMaIlHeHTaM OYEHb BHICOKOTO Kapuo-
BACKYJISIDHOTO PHICKA, 3a I[eJIEBble 3HAUEHUs XOJie-
CTEpPUHA JIMIIOIPOTEUIOB HU3KOHM mioTHocTu (XC
JITTHIT) 6bUTH IPUHATHI TTOKA3aTENH! < 1.4 MMOJIb/JI,
3a IeyeBble 3HaueHus TpuriaunepusoB (TI)
< 1.7 MMoJsib/n1 [19], 3a 1eneBble 3HaueHUs AJ]
< 140/90 MM pT. cT. [20]. Kputepusamu BKJIIOUEHUS
B HcceqoBaHuA ObIN Hasmmuune crtabuabpHor MBC;
nmorpaHuuHbie (40—70 %) CTEHO3bI KOPOHAPHBIX
aprepuii; Bo3pacT 710 60 JIeT; MOAIHCaHHOe T00pOo-
BOJIbHOEe WH(MOPMHPOBaHHOE corsacue. Kpurepun
HeBKIIOUeHUA: nHapKT Muokapaa u OKC nasHO-
CTBIO MeHee 6 Mec; paHee IepeHeCEHHbIE OTIEPATUB-
Hble BMEIIATEJbCTBA HA KOPOHAPHBIX apTEPHX;
OHKOJIOTHYEeCKHe 3a00JIeBaHus; XpPOHUUECKHE 3200~

using a GE INNOVA 3100 (USA) angiography sys-
tem. CAVI parameters were assessed using a VaSera
VS-1500N sphygmomanometer (FUKUDA DENSHI,
Japan). Based on the values of CAVI, the biological
age of the patient was calculated, and then the chron-
ological age/biological age (K) coefficient was deter-
mined. Depending on the values of this coefficient,
patients with a biological age exceeding the chrono-
logical age (K < 1.0 [0.81; 0.97]) and patients with a
biological age equal or inferior to the chronological
age (K > 1.0; [1.3; 1.6]) were identified; p < 0.01. The
presence of obesity was determined according to the
World Health Organization criteria (BMI > 30). Con-
sidering that all examined patients belonged to a very
high cardiovascular risk group, the target values of
low-density lipoprotein cholesterol (LDL-C) were
taken as < 1.4 mmol/l, the target values of triglyce-
rides (TG) < 1.7 mmol/l [19], the target values of
BP < 140/90 mmHg [20]. Inclusion criteria for the
study were the presence of stable CAD; intermediate
(40—70%) stenoses of the coronary arteries; age up to
60 years; signed voluntary informed consent. Exclu-
sion criteria: myocardial infarction and ACS less than
6 months ago; previous surgical interventions on the
coronary arteries; oncological diseases; chronic dis-
eases in the acute stage; highly infectious diseases;
mental illness; familial hypercholesterolemia.

The study design: a comparative, non-random-
ized, descriptive study of four parallel groups. All
statistical calculations were carried using the RStu-
dio program (version 0.99.879 — ©2009—2016 RStu-
dio, Inc., USA, 250 Northern Ave, Boston, MA 02210)
in the R language (R Core Team (2015). R: A lan-
guage and environment for statistical computing.
R: Foundation for Statistical Computing, Vienna,
Austria. URL: https://www.R-project.org/). The
nonparametric Mann-Whitney U-test was used to
compare values between groups. Descriptive charac-
teristics are presented as a median [first quartile;
third quartile] for numerical data, percents [lower
limit — 95% confidence interval (CI); upper limit —
95% CI] for categorical data with calculation of CI
limits using the Wilson formula. For statistical
checking of hypotheses of equality of numerical
characteristics of sampling distributions in the com-
pared groups, the unpaired Mann-Whitney U-test
was used; the distribution bias was calculated with
the construction of a 95% confidence interval for the
bias. The two-sided Fisher’s exact test was used to
compare binary and categorical indicators. Statisti-
cal hypotheses were checked at the critical signifi-
cance level p = 0.05, i.e. the difference was consi-
dered statistically significant if p < 0.05. The lower
limit of evidentiary power was taken equal to 80%.
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JIeBaHUS B CTaANU 0DOCTPEHUS; OCTPhIe MH(MEKIIN-
OHHbIe 3a00JIeBaHUS; IICUXHUUYECKHE 3a00JIeBaHMs;
ceMefHas TUIePX0JIeCTEPUHEMUS.

Jlu3aiiH uccieoBaHUs — CDABHUTEIBHOE HEPAH-
JIOMU3UPOBAHHOE OIHCATEJIPHOE HCCJIeZIOBaHUE
YyeThIpeX MapaulesIbHBIX TPyHIl. Bee cratuctuyeckue
pacuetsl mpoBoamsiKch B mporpamme RStudio
(version 0.99.879 — ©2009—2016 RStudio Inc., USA,
250 Northern Ave, Boston, MA 02210) Ha sa3bIKe R
(R Core Team (2015). R: Alanguage and environment
for statistical computing. R: Foundation for Statis-
tical Computing, Vienna, Austria. URL: https://
www.R-project.org/). [I;a cpaBHeHHs MOKasaresein
MeXX/y TPYIIIIaMU HCIIOJIb30BAJICSA HellapaMeTprye-
ckuii U-kputepuii ManHa — YutHU. /eCKpUIITUB-
HBIE XapaKTEPUCTUKHU IMIPECTABIEHBI B BUJIE MeIU-
aHbI [IEPBBIN KBAPTHJIb; TPETUH KBAPTHJIIb] JIJIS YHC-
JIOBBIX IAaHHBIX, IPOIEHTOB [ HYKHSSI TPAHUIIA — 95%
ZoBepuUTeIbHBIN nHTEpBa (I11); BepxHsA rpaHuma
— 95% JIW] st KaTeropuaabHbBIX TAHHBIX C BBIUHC-
nenueM rpanun U mo ¢opmyne Buibcona. s
CTATHCTUYECKOH IPOBEPKU TUIIOTE3 O DPABEHCTBE
YHCIOBBIX XapaKTepUCTUK BBHIOOPOUYHBIX pacIpesie-
JIeHUH B CPaBHUBAEMBIX TPYIIAX HCIIOJIb30BAJICSA
Henapubld U-kputepuii ManHa — YUTHH, TPOU3BO-
JIAJICS pacyeT CMeIleHUs pacpe/ieJIEHUH ¢ ToCTpoe-
HUEM 95% OBEPUTEJIBHOTO UHTEPBAJIA /IS CMeIle-
Hus. /{71 cpaBHeHNsA OMHAPHBIX U KATETOPHATbHBIX
roKazaTeJied IMPUMEHSUICS TOYHBIN JIBYCTOPOHHUM
kputepuii Oumepa. IIpoBepKy CTATUCTHUECKUX
TUIIOTE3 ITPOBOAYUIN IIPU KPUTUIECKOM YPOBHE 3HA-
YHUMOCTH P = 0.05, T.€. Pa3INIne CINTAIN CTATUCTH-
YeCKH 3HAUUMBIM, eCJIU P < 0.05. HIKHIO rpaHuIry
JT0OKa3aTeJIbHON MOIITHOCTY Opasu paBHOH 80 %.

PE3YJIBTATBI

Bruia mpoBesieHa caydyaiiHas BhIOOPKA OOJIbHBIX
crabwipHOott UBC (cTrenokapaus nanpspkennsa [-111
(pyHKIIMOHATBPHOTO KjIacca) ¢ MOTPAHUYHBIMU CTe-
Hozamu KA, KOTOpble B JjajIbHEHIIIeM, HUCXOZsA U3
peobafatoell KINHIKO-aHAMHECTUYECKON Kap-
TUHBI, OBUIM paclpefieJieHbl Ha 4 TPYHIBL: 1-I0
TPYIIy COCTaBWJIN MAIUEHTHI ¢ (PEHOTUIIOM CTa-
6mnpHOM VBC ¢ morpanuynbiMu cteHo3aMu KA 6e3
nepeHeceHHblx OKC, mnHdapkra muokapaa u CJ{
(n = 70 (29.7 %)) B BO3pacre 55.1 [51; 58] roma —
58 MyK4YMH U 12 KEHIIHUH; 2-10 TPYIIILY — MaI[AeHThI
¢ ¢penorunom crabmibHOU MBC ¢ JOKyMeHTHpOBaH-
#eIM UM naBHOCTBIO O0Jiee 6 Mec 6e3 Hanmuuus CJ] u
oxxupenus (n = 37 (15.7 %)) B Bo3pacre 54 [49; 56]
rozia — 36 My>KYUH U OJIHA JKEHIINHA; 3-10 TPYIIILY —
nanueHTs! ¢ peHorunom crabunbaoit UBC ¢ MHOO
6es CI (n = 80 (33.9 %)) B BO3pacre 54 [49; 57]
roza — 65 MyK4HH U 15 JKEHIIUH U 4-10 TPYIIy —

RESULTS

Patients with stable CAD (angina I-III class) with
intermediate coronary artery stenoses were random-
ized, then divided into 4 groups based on the prevail-
ing clinical and anamnestic picture. Group 1 consisted
of patients with a phenotype of stable CAD with inter-
mediate coronary artery stenoses without previous
ACS, M1, and DM (n = 70 (29.7%)) aged 55.1 [51; 58]
years — 58 men and 12 women; group 2 consisted of
patients with a stable CAD phenotype with MI > 6
months ago without DM and obesity (n = 37 (15.7%))
aged 54 [49; 56] years — 36 men and one woman;
group 3 consisted of patients with a stable CAD phe-
notype with MUO without DM (n = 80 (33.9%)), aged
54 [49; 57] years — 65 men and 15 women; group 4
consisted of patients with a phenotype of stable CAD
and type 2 DM (n = 49 (20.8%)), aged 56 [53; 59]
years — 31 men and 18 women (Table 1). All patients
had hypertension with AH stage I-II.

The age at onset for AH and CAD and their dura-
tion in groups were comparable, although the dura-
tion of the hypertensive anamnesis prevailed over
the duration of the ischemic one in all groups. There
was a history of myocardial infarction in patients of
the 2nd, 3rd and 4th groups, while the incidence of
MI in the groups of patients with DM and obesity did
not differ significantly. Separately, we would like to
turn our attention to the group of CAD patients with
intermediate coronary artery stenosis and metaboli-
cally unhealthy obesity phenotype (group 3). In this
group, the mean age of MI occurence was lower (44.3
[41; 50] years, p < 0.01); we revealed the longest
duration of clinical manifestations of CAD (4.6 year),
the high duration of AH (9.1 years), comparable with
the group of patients with a previous MI (group 2),
the frequency of recurrent MI (3.5%). When analyz-
ing clinical and laboratory parameters in patients
with a biological age greater than the chronological
one (K < 1.0 [0.63; 0.95]; CAVI = 8.6; n = 52.5%),
and with a biological age equal or inferior to the
chronological one (K > 1.0; [1.02; 1.7], the CAVI = 7.2;
P < 0.01; n = 47.2%), incidence of abdominal obesity
(47.6 vs 47.4%), BMI (31.6 vs 31.6%), LDL-C (3.5 vs
3.2 mmol/1) and high-density lipoprotein cholesterol
(HDL-C) (1.5 vs 1.4 mmol/1) values were found to be
comparable. At the same time, patients with high
biological age had significantly higher triglyceride
levels (2.3 vs 1.4 mmol/l; p < 0.01).

In addition to patients with CAD + MUO, the pres-
ence of abdominal obesity was detected in 75.5% of
patients with CAD + DM (group 4). Despite the com-
parable duration of hypertension, the patients of the
4th group with type 2 DM had the highest left ven-
tricular mass index (LVMI) (240.6 g/m?) (Table 2).
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manueHTsl ¢ ¢deHotunoMm crabuinbHo MBC u CJI
2-ro tuna (n = 49 (20.8 %)) B Bozpacte 56 [53; 59]
JIeT — 31 MykuuHa u 18 sxeHmuH (Tabs. 1). Y Beex
00CJIe/TOBAaHHBIX HMEJIa MECTO THIIepTOHUYEcKast
0osie3Hb ¢ HaTnuneM Al' 1—2-1 creneHu.

Bospacr ge6iota AT’ u UBC u qIUTebHOCTh UX
TeUeHUsI 10 TPyImnaM ObUIM COIOCTAaBHUMBI, XOTS
JUINTETLHOCTH THIIEPTOHUUECKOTO aHAMHE3a BO BCEX
rpyImax nmpeobsajana Hajl AJTUTETbHOCTHIO HITTEMU-
yeckoro. MTH(apKT MUOKap/ia B aHAMHE3€ UMeJICS Y
MMAIUEeHTOB 2-U, 3-U U 4-U TPYIII, IIPU 3TOM YacToTa
WM B rpynmax 60sbHbIX CJI 1 O3KMpEeHHEeM 3HAYHMO
He pasianyanack. OT/IEIPHO XOUETCsl OCTaHOBUTHCS
Ha rpymme 60bHbIX UBC ¢ morpaHUYHBIME CTEHO-
3aM{  KOPOHApHBIX apTepuii U MeTaboJTHYecKH
HE3ZI0OPOBBIM (PEHOTHUIIOM OXKHpeHHs (rpymma 3).
B sTO# rpyImme okasasics HUXKE CPETHUU BO3PacCT
BosuukHOBeHUsT VIM (44.3 [41; 50] roza, p < 0.01),
oTMeYasiach HauOOJIbIIAs JUTUTEILHOCTh KIUHUYE-
ckux mnposisinennit UBC (4.6 ropa), BbICOKas JIH-
tesibHOCTH AT (9.1 TOZIA), COmTOCTaBUMAst C TPYIIIION
6ospHBIX, mepeHectux MM (rpymma 2), gacrora
noeropHoro UM (3.5 %). Ilpu aHaim3e KJIMHUKO-
J1abopaTOPHBIX MMOKA3aTesIed y MalueHToB ¢ O1u0JI0-
TUYECKUM BO3PACTOM, IIPEBBIIIAIOIINM ITACTIOPTHBIN
(K< 1.0[0.63; 0.95]; CJICU = 8.6; n = 52.5 %), uc
OHOJIOTUYECKHUM BO3PACTOM, PABHBIM WJIH yCTYIIai0-
muM nacrnoptaomy (K > 1.0; [1.02; 1.7]; CJICU = 7.2;
p < 0.01; n = 47.2 %), OKa3aJIUCh COIIOCTAaBUMBIMH
yacrota abAOMUHAIBHOTO OXUpeHus (47.6 Vs
47.4 %), BenmunHa UMT (31.6 vs 31.6 %), mokasa-
testu XC JIITHII (3.5 vs 3.2 MMoJIb/J1) U XOJecre-
pyYHA JIMIONPOTEHUIOB BBICOKOM 1waoTHocTtu (XC
JITIBII) (1.5 vs 1.4 MMosb/1). B TO 3%e Bpems y 601b-
HBIX C BBICOKUM OMOJIOTHYECKUM BO3PacTOM OKa-
3ajicsi 3HAYMMO BBIIIE YPOBEHb TPUIJIUIEPHUIOB
(2.3 vs 1.4 MMOJIB/JT; p < 0.01).

Ta6auna 1. [[emorpaduueckast XapakKTepUCTHKA TAIEHTOB

Table 1. Demographic characteristics of patients

According to the CAG results, single-vessel coro-
nary artery disease was significantly more common
in patients with MI without DM and obesity
(group 2), compared with patients of the other three
groups (p < 0.01); in the group of stable CAD without
MI (group 1), single-vessel disease were detected less
frequently than in the groups with MUO and DM
(p < 0.01). Multivessel coronary artery disease was
detected significantly more often in the group of
patients with DM (group 4) compared with patients
of other groups (Table 3).

Of particular interest was the assessment of the
frequency of taking the antianginal drugs of the main
groups, that affect the prognosis in stable CAD [21],
in the examined patients during the previous year of
follow-up. All patients were under outpatient follow-
up observation of therapists or cardiologists, and
received the prescribed therapy (Table 4). Patients
with uncomplicated CAD (group 1) significantly less
frequently (57.3%) received angiotensin-converting
enzyme inhibitors/angiotensin receptor blockers.
Patients with CAD and type 2 DM (group 4) signifi-
cantly more frequently (92.5%) received statins. In
general, in the vast majority of cases, the frequency
of taking the essential antianginal drugs of various
groups ranged from 70.7-92.5%.

In view of the sufficient frequency of taking
statins and drugs with antihypertensive properties
throughout the year, it was of interest to evaluate
the indicators of lipid profile, a marker of systemic
inflammation — C-reactive protein (CRP), as well as
the frequency of reaching the target values of lipid
profile and office BP in patients of all groups. The
highest values of total cholesterol (TC) (5.1 [2.3;
8.1] mmol/1) were found in patients of group 2; the
highest values of LDL cholesterol (3.6 [1.3; 7.2]
mmol/l) and TG (2.2 [1.1; 6.1] mmol/I) — in patients

HUBC Ge3 NBC c nepenecennsim W BC ¢ MH®O
UM Ges C HUBCcClAz —
HoxazaTens ;el\l/)[enecennoro . JAABHOCTBIO CZL”D Z[.—hrll\)/[ynga 3 rpymma 4
Parameter — rpynmna 1 > 6 Mec — rpynima 2 wit U CAD with

CAD without MI — CAD with MI > 6 months without DM —

DM2 — group 4

group 1 ago — group 2 group 3
Kosmmuectso, n (%) 70 (29.7) 37 (15.7) 80 (33.9) 49 (20.8)
Number, n (%)
Bospacr, sier 55.1[51; 58] 54 [49; 56] 54 [49; 571 56 [53; 591
Age, years
My’KYUHBI/>KEeHIUHBI ~ 58/12 36/1 65/15 31/18
Men/women

IIpumeuanue. UBC— umemuueckas 60e3ub cep/ia; UM — uadapkr muokapia; MHOO — MeTabo1uyecku He3Z[0pOBbIi (DeHOTHIT

oxxupenus; CJI2 — caxapHbIil fuabeT 2-To THIA.

Note. CAD — coronary artery disease; MI — myocardial infarction; MUO — metabolically unhealthy obesity; DM2 — type 2 diabetes

mellitus.
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Hanmuyne abiOMHUHAIBHOTO OKUPEHHUSA TOMHMO
manuenToB ¢ UBC + MH®O 6b110 BBISIBJIEHO Y 75.5 %
marnuentoB ¢ UBC + C/I (rpynma 4). HecmoTpst Ha
COIIOCTAaBUMYIO JJTUTEJIbHOCTh TUIIEPTOHHYECKOTO
aHaMHe3a, y OOJIbHBIX 4-U rpymisbl, crpajgabmux C/I
2-TO THUIA, ObLI HAUOOJBIINH HHAEKC MAaCChl MHO-
Kapza Jieoro xeynouka (MMMJIXK) (240.6 v/m?2)
(tabi. 2).

ITo pesynpraram KAI' ogHOCOCYyiMICTOE TIOpaXKe-
Hue KA 1ocTOoBEpPHO Yallle BCTPevasaoch y OOJIbHBIX,
nepernecinx VIM, 6e3 C/I u oxupenus (rpymma 2),
10 CPABHEHHIO ¢ OOJIBHBIMH TPEX OCTAJBHBIX TPYIII
(p < 0.01); B rpynmne crabunbHou MBC 6e3 M
(rpynma 1) OJZHOCOCYAMCTOE TMOpa’KeHUEe BBIABJIS-
Jioch pexxe, yeM B rpynmax ¢ MH®O u C/I (p < 0.01).

TaGauna 2. Kinandyeckas XapakTepUCTHKA TAI[IEHTOB
Table 2. Clinical characteristics of patients

of 4th group; the highest CRP values (4.6 [0; 8.2]
and 5.3 [0; 27.3] mg/1) were in patients of the 2nd
and 4th groups, respectively. The frequency of
increased LDL-C was comparable in groups, and
amounted to more than 90%; the target values of
this parameter (<1.4 mmol/l) were achieved only in
4.3% of patients of the 1st group and in 4.1% of
patients of the 4th group, and were not found in the
2nd and 3rd groups of examined. The largest num-
ber of patients with target TG values (<1.7 mmol/I),
50.0% was observed in the 3rd group. The number
of patients who achieved the BP reference ranges
(BP 140/90 mmHg), did not differ significantly
between groups and amounted to 18.9-31.3%
(Table 5).

HNBC c nepeHe-

NBC ¢c MH®O
HBC 6e3 cennbiM IM naB- 6es CII — HBC ¢ Cll2 —
IIepeHEeCEeHHOr0 HOCTHIO > 6 mec — rpymma 3 rpymma 4
LD T i LT e CAD with MUO CAD with DM2 - p
Parameter CAD without CAD with MI .
without DM —  group 4
MI — group 1 > 6 months T T (1 = 49)
(n =70) ago — group 2 ‘((;:; _ go)
(n=37)
Bospacr nebiora UBC, ter  52.5[46.7; 54.3]  50.5 [45.7; 52] 49.6 [43; 52] 52.8 [47.5; 54.8]
Age at CAD onset, years
Hmurensrocts UBC 2.1[0.8; 2.9] 3.5 [1.3; 5.31] 4.6 [2.3; 6.9] 2.8[0.9; 3.8]
(kJIMHHYECKH), JIET
Duration of CAD (clinically),
years
Boapacr sie6rora AT, et 42.9[39.7;48.1]1  43.4[39.8,49.3]  42.9[38.5,47.8] 42.5[38.3; 48.6]
Age at AH onset, years
JurensHOCTh AT, JteT 7.2 [2.4; 10.5] 6.3[1.9; 9.6] 9.1[3.1; 15.9] 11.3 [5.4; 18.9]
Duration of AH, years
Yacrora M, abc. (%) - 38 (100) 29 (34.1[21.3; 26 (49.1[32.2; 58.2])
Incidence of M1, abs. (%) 46.1])
Yacrora mogroporo UM,  — 1(2.6)[2.3;2.9]  3(3.5)[3.1;3.8] -
abe. (%)
Incidence of recurrent MI,
abs. (%)
Bospacr passurus UM, nier — 52.4[42.6;55.3]  44.3 [41; 50] 53.7[49.5;55.71 ~ 3-2
Age at MI occurrence, years 3—4
< 0.01
Yacrora oxupenus, abe. (%) — - 80 (100) 40 (75.5 [71.5; 79.6])
Obesity rate, abs. (%)
UMT, r/m? 26.6 [21.6;27.8] 26.3 [24.4; 28.1] 33.4[30.4; 40.1] 33.7[30; 39.8]
BMI, g/m?
NMMJIK, r/m? 157.8 [96.1; 198.2] 177.1[102.4; 204.6] 125.9 [97.4; 156.3] 240.6 [146.3; 286.3] 4-1
LVMI, g/m? 4-2
4-3
< 0.01

IMIpumeuanue. VUBC — umemundeckass 6ose3np cepana; UM — uHbapkt muokapaa; MH®O — merabosindecku He3I0POBBIN
denorun oxupenus; C/I2 — caxapHsbiii uaber 2-ro tuna; AI' — aprepuanpHas runeprensus; UMT — unznexc maces! Testa; UMMIDK —

HWHAEKC MaCCbl MUOKap/Jaa JIEBOTO XKeJTyI04YKa.

Note. CAD - coronary artery disease; MI — myocardial infarction; MUO — metabolically unhealthy obesity; DM2 — type 2 diabetes
mellitus; AH — arterial hypertension; BMI — body mass index; LVMI — left ventricular mass index.
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MHorococynucroe nopaxkenne KA sHaunmo uyaiie
BBISABJISIIOCH B rpytie 60abHbIX ¢ C/I (rpymma 4) mo
CpPaBHEHMUIO C MMAIlHeHTaMHU APYTUX rpymil (TabJt. 3).

Oco0bIii HHTEpEC IMPEJICTABIISIIA OIEHKA YaCTOThI
[prieMa OCHOBHBIX IPYIII aHTHAHTMHATBHBIX IIPera-
paToB, BIMSAONAX HA IMPOTHO3 NPU CTAOWUIBHOMI
NBC [21], y 06cte/toBaHHBIX OOJIBHBIX Ha MPOTSIKE-
HUHM TPEIIECTBYIOIIEro roma HabomeHus. Bee
MmaIyeHThl HAaXOAUINUCh MO/ aMOyIaTOPHOM HaOJTI0-
JIEHHEeM TEPATEBTOB JINO0 KAPMOJIOTOB U IOJIYJIaIn
Ha3HAYEHHYIO0 UMU Tepanuio (TabJr. 4). UHruOUTOPHI
aHTHOTEeH3WH-TIpeBpalamiero dpepmenrta / 610ka-
TOPBl PENENTOPOB AHTUOTEH3WHA 3HAUMMO pexe
(57.3 %) mosiyganu TAUEHTHl C HEOCTIOXKHEHHOU
NBC (1-s1 rpymma), cTaTUHBI 3HAYUMO 4atrie (92.5 %)
noyyanu nanueHTsl ¢ UBC u C/I 2-ro tuma (4-s
rpymma). B mesiom ke B ab6coIIOTHOM OOJIBIITUHCTBE
CJIyJaeB YacToTa MpUeMa Pa3JIMUHbBIX TPymnn 6asuc-
HBIX aHTHAHTUHAJIbHBIX MpEnapaToB Kojebaaach B
npezaenax 70.7—92.5 %.

YuuThIBas JOCTATOYHYIO YACTOTY IIPHUEMA CTaTH-
HOB U TIpernapaToB C AaHTUTHUIIEPTEH3UBHBIMU CBOM-
CTBaMH Ha IPOTSIKEHUU T0/1a, MPEJCTABIAIA HHTE-
pec olleHKa IoKas3aTesiel JUMNU/HOTO CIIEKTPa, Map-
Kepa CHCTEMHOTO BocmnayieHusi — C-peakTHBHOTO
oenka (CPB), a Takyke yacToTa JOCTHKEHUS Iiejie-
BBIX 3HAUEHUU MOKAa3aTesed JUIUIHOTO CIEKTPa U

DISCUSSION

The predominant phenotypes of stable CAD
patients with intermediate (40-70%) coronary
artery stenoses during randomization turned out to
be patients with: CAD without MI (n = 70); CAD with
MI > 6 months ago (n = 37); CAD with MUO pheno-
type without DM (n = 80), and CAD with type 2 DM
(n = 49). In stable CAD patients with MUO pheno-
type and type 2 DM, the incidence of myocardial
infarction in the past did not differ significantly (34.1
and 49.1%), and the frequency of recurrent MI in
patients with MUO phenotype in the group as a
whole (3.5%) did not significantly differ from values
of patients with a previous MI (2.6%). In addition,
the patients with CAD and MUO phenotype who had
a history of MI, were notable for the earliest age of its
occurrence (44.3 years). Despite the 100% presence
of AH in groups of patients with different pheno-
types, the patients with CAD and type 2 DM had the
highest values of LVMI (240.6 g/m?). Moreover, in
angiographic examination, they were most often
registered with multivessel coronary artery disease
(47.2%), which is consistent with the literature data
[15]; as well as the highest values of LDL-C, TG and
CRP were determined (along with the patients with a
history of MI).

TaGauma 3. Xapakrep nmopakeHusi KOpOHapHOTO pycsia y 06¢ieIo0BaHHbIX MAI[UeHTOB, abc. (%)
Table 3. The nature of coronary artery disease in the examined patients, abs. (%)

HNBC c nepeHeCceHHbIM

HBC Ges M gaBHOCTBHIO HEC c MHTO NBCcCl2 —
IIepEeHEeCEeHHOIo > 6 Mec — rpyrma 2 oe3 C,Z[.— rpymnmna 3 rpymnma 4
IToxa3aTennb M - rpynma 1 CAD with MI C{&D with MUO CAD with DM2 —
Parameter CAD without MI — without DM —
> 6 months ago — group 4
group 1 group 2 group 3 (= 49)
(n = 70) (n — 37) (n = 80)
Omuococymueroe 10 (143 [11.4519.2]) 22 (57.9 [43.5; 62.4]) 35 (41.2 [31; 47]) 10 (18.9 [12.4; 21.3])
IIopa*keHue
Single-vessel
disease
p 1-3 2-1
1—4 2-3
<0.01 2—4
<0.01
Mmuorococynucroe 24 (34.3 [21.4; 41.4]) 9 (27.3 [19.3; 33]) 25(29.4 [25.1;32.4])  25(47.2[33.4; 52.3])
Imopa*keHue
Multivessel disease
p 4-1
4-2
4-3
<0.01

IMpumeuanue. NUBC — umemudeckass 6osesHs cepaia; UM — uHbapkr Muokapzra; MH®O — MeTabosndecKu He3TOPOBBIH

denorun oxxupennsi; CJ[2 — caxapHblii 1uabeT 2-ro TUIA.

Note. CAD — coronary artery disease; MI — myocardial infarction; MUO — metabolically unhealthy obesity; DM2 — type 2 diabetes

mellitus.
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Tab6oua 4. Yactora Ha3HAYEHUsI aHTHAHTHHAJIBHBIX MIPEIapaToB, BIHAIONIUX HA TPOTHO3 IpHU ctabuibHoi UBC,

Ha aMOyJ1aTOpHOM 3Tate, abe. (%)

Table 4. The frequency of prescription of antianginal drugs that affect the prognosis in stable CAD at the outpatient

stage, abs. (%)

UBC c nepene-
UBC 6e3 cenHbpIM M NBC ¢ MH®O Ge3 HBC ¢ CI2 —
IIepEeHEeCEeHHOro JAaBHOCTBIO > 6 C — rpynna 3 na
IToxasarear MM — rpymma 1 Mec — Irpynima 2 CAD with MUO EPAYS wﬁ‘L DM2 —
Parameter CAD without MI - CAD with MI without DM — p
_ group 4
group 1 > 6 months ago group 3 (n = 49)
(n =70) group 2 (n=80) - 49
(n=237)
HATI®/BPA 43 (57.3[41;59.1])  31(81.6[67.4;98.5])  65(76.5[68.4;91.4]) 46 (86.8[71.3;95.3]) 2-1
ACEIs/ARBs 3-1
4-1
<0.05
ACK / ASA 63(84.0[67.3;93]) 32(84.2[71.1;95.4])  67(78.8[69.3; 89.5]) 49 (92.5[81.4; 98.7])
Bera- 53 (70.7[47.3; 83.4]) 28 (73.7165.4;89.3]) 63 (74.1[58.4; 85.3]) 45 (84.8[69.3; 92])
6JI0KaTOPBI
Beta blockers
CraTuubl 54 (72.0[57;89])  27(71.1[59.7;88.6])  63(74.1[65.4;87.3]) 49(92.5[79.1;95.3]) 4-1
Statins 4—2
4-3
<0.05

IIpumeyanue. UBC - umemuueckas 60se3Hb cepna; UM — nndapkr muokapzaa; MH®OO — meTabosmiuecK He3/10pOBbIH peHOTHIT
oxxupenusi; C/I2 — caxapubiii uaber 2-ro tuna; MAII®/BPA — uHruOUTOPHI aHTMOTEH3UH-TIpeBpamanInero ¢gepmeHTa / 6JI0KaTOpPbI

peuentopoB anruoTeH3nHa; ACK — anermicayuuioBast KUCIOTA.

Note. CAD - coronary artery disease; MI — myocardial infarction; MUO — metabolically unhealthy obesity; DM2 — type 2 diabetes
mellitus; ACEIs/ARBs — angiotensin-converting enzyme inhibitors/angiotensin receptor blockers; ASA — acetylsalicylic acid.

oducHoro AJ] y nanueHToB Beex rpymi. Haubosee
BBICOKME 3HaueHus oo1rero xomecreputa (OXC) (5.1
[2.3; 8.1] MMosb/1) ObUTH OOHAPYKEHBI Y OOJIBHBIX
2-i1 Tpynmnbl; HauboJiee BbICOKHE 3HaueHus XC
JITTHII (3.6 [1.3; 7.2] mmonb/n) u TT (2.2 [1.1; 6.1]
MMOJIb/J1) — y OOJBHBIX 4-U TpyHIbl; Hamubosee
BeIcokue 3HaueHusa CPB (4.6 [0; 8.2] u 5.3 [0; 27.3]
MT/J1) — Yy GOJIBHBIX 2-H U 4-H TPYIII COOTBETCTBEHHO.
Yacrora nosbimenus XC JITTHII 6pu1a cormocraBuma
[0 TPyIIaM H coctaBmwia 6osiee 90 %, a IieJieBble
3HAUYEHUs] JaHHOTO ToKasaTens (<1.4 MMOJIb/)
OBUIM JOCTUTHYTHL JIUIIL y 4.3 % OOJBHBIX 1-H
TPYIIIBL U Y 4.1 % OOJIbHBIX 4-1 TPYIIIIBI U HE BCTPE-
YaJIMCh BO 2-# U 3-U rpymmnax obcieioBaHHbIX. Hau-
6oJIpIIIee KOJTUYECTBO OOJIBHBIX C II€JIEBBIMH 3HaUe-
ausavu TT (<1.7 MMoJIb/ /1) — 50.0 % HaOII0/1a710Ch B
3-# rpynmne. KosraecTBo 60JIbHBIX, TOCTUTIIIHX HOP-
moToHuH (AJl 140/90 MM PT. CT.), BHAUNMO MEXKIY
rpyIIaMu He pa3jInydajoch U cocTaBmiio 18.9—-31.3 %
(Tabi. 5).

OBCYXJIEHHNE

[Ipeobamaronumu peHoTHIIaMU OOJIBHBIX CTa-
6mwipHON MBC ¢ morpaHnuHbIME (40—70 %) CTEHO-
3amu KA mpu ocymiecTBIeHUH CITyJalHOH BBIOOPKH
okazanuch 6onpHbIe IBC 6e3 mepenecennoro UM
(n = 70); UBC ¢ mepenecenHsiM MM JaBHOCTHIO

Based on the values of CAVI, the biological age of
patients was determined, which turned out to be
higher than the chronological age in 52.5% of the
examined. The data obtained require further study
and comprehension, since the only parameter sig-
nificantly increased in patients with a predominance
of biological age was the level of triglycerides.

It should be noted that the frequency of taking
the main groups’ antianginal drugs that affect the
prognosis in stable CAD (statins, acetylsalicylic acid,
beta-blockers, renin-angiotensin system blockers)
was quite high in all the examined patients, making
up, with rare exceptions, more than 71%. The highest
compliance was noted in the group of patients with
CAD and type 2 DM in relation to taking statins
(92.5%). However, despite the outpatient treatment
during the year, in all groups there were high values
of lipid and inflammatory parameters (LDL-C, TG,
CRP); only in single patients the target values of
LDL-C were achieved, and a large number of sub-
jects with insufficient blood pressure control were
identified.

CONCLUSION

Patients with stable angina with intermediate
coronary artery stenoses represent a fairly seri-
ous group of people in terms of prognosis. Despite
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Tao6usuna 5. [Tokazatenu sunuaHoro crekrpa, CPb u A/l y 06¢ie1oBaHHBIX OOJIBHBIX
Table 5. Lipid profile, CRP and BP values in the examined patients

HUBC c nepeHne-
UBC Ges mepe- CCHHBIM M NBC ¢c MH®O
HECEHHOTO P AQBHOCTBIO 6e3 C/I — rpynna UWBC ¢ C/12 —
Iloka3areJb UM - rpynma 1 > 6 mec — 3 . rpynna 4
Parameter CAD without rpynmna 2 CAD with MUO CAD with p
MI CAD with MI without DM — DMz2 — group 4
— sroupt > 6 months group 3 (n =49)
(n=70)
ago—group2 (n=80)
(n=37)
OXC, MMOJIB/ 7T 4.7 [2.1; 6.4] 5.1[2.3; 8.1] 4.7 [2.3; 6.2] 5.8 [2.1; 10.3] 1—4 3—4 <0.01
TC, mmol/1
XC JITIHII, mmosb/n1 - 2.9 [1.2; 5.4] 3.3 [1.3; 6.2] 3.2 [1.2; 6.1] 3.6 [1.3; 7.2] 1—4 <0.01
LDL-C, mmol/l
XC JIIIBII, mmoib/n1 1.4 [0.87; 1.65] 1.1[0.82; 1.43] 1.3 [0.9; 1.54] 1.6 [1; 2.2] 2-4<0.01
HDL-C, mmol/l
TT, MMOJIB/ T 1.5 [0.96; 2.1] 1.9 [1.1; 4.3] 1.8 [1; 4.1] 2.2 [1.1; 6.1] 1-4 <0.01
TG, mmol/1
CPB, mr/n 3.2[0; 10.4] 4.6 [0; 8.2] 2.9 [0; 7.4] 5.3 [0; 27.3] 1-4 <0.05,
CRP, mg/1 2—4 <0.01
Cucromuueckoe AJl, 132.2[110;161.3] 134.8[115; 158.4] 131.9 [118.3; 153.4] 137.3[120.3; 165.2]
MM PT. CT.

Systolic BP, mmHg

Juacronuyeckoe A/,
MM PT. CT.
Diastolic BP, mmHg

KostuecTBO 60TBHBIX
¢ XC JITHIT

< 1.4 MMOJIb/JT
Number of patients
with LDL-C

< 1.4 mmol/1
KostmuecTBO GOTBHBIX
¢TT < 1.7 MMOJIB/JT
Number of patients
with TG < 1.7 mmol/]
KostruecTBO GOTBHBIX
cAJl < 140 90 MM

PT. CT.

Number of patients
with BP

<140 90 mm Hg

85.6 [75; 104]

=}

3(4.3[1.1;6.3])

15 (21.4 [15.2; 28.1])

85.6 [73.4; 102.4]

16 (43.2 [24; 53.1])

17 (24.3 [11.2; 29]) 7(18.9[10.1;23.4])

83.7[69.1; 101.1] 83.9 [70; 99.2]

0 2 (4.1[1.1; 7.1])

40 (50.0[35.1; 67.2]) 20(40.8[28.3;56.3]) 1—3 <0.01

25(31.3 [21.3; 42.4]) 11(22.5[15; 34.1])

IIpumeuanue. UBC—umemuueckas 60se3usb cep/ia; UM — uadapkr muokapsia; MHOO — meTabonyecku He37[0pOBbIN (DEHOTHIT
oxxupenwnst; CI12 — caxapusrii iuaber 2-ro tumna; OXC — o6t xosmecrepus; XC — xonecrepus; JITTHIT u JITIBIT — TUHIOMPOTEUIBI HUBKOH
u Beicokoi wioTHocTH; TT' — tpuriunepunsl; CPB — C-peaktuBHbIH 6esok; All — apTeprayibHOe /1aBJIeHUE.

Note. CAD - coronary artery disease; MI — myocardial infarction; MUO — metabolically unhealthy obesity; DM2 — type 2 diabetes
mellitus; TC — total cholesterol; LDL and HDL — low and high density lipoproteins cholesterol; TG — triglycerides; CRP — C-reactive

protein; BP — blood pressure.

> 6 mec (n = 37); 6oabubie UBC ¢ MH®O 6e3 C/,
(n = 80) u 6oabubie UBC ¢ C/I 2-ro tumna (n = 49).
Y manuenToB co crabunpHoii MBC ¢ Hamumuynem
MH®O u C/] 2-ro Tuma 3Ha4uMMO He pas3jinyajiach
YacToTa IepeHEeCeHHOTO B MIPOIILIOM HH(apKTa MUO-
Kapza (34.1 1 49.1 %), a yacrora noropHoro UM y
nanueaToB ¢ MH®O nio rpymiie B iesiom (3.5 %) 3Ha-
YHMO He OTJIMYajach OT IIOKa3aTesis IaIleHTOB,
neperecix M (2.6 %). [Tomumo 3Toro, 60IbHBIE ¢
NBCu MH®O, nepenecmiue panee UM, oTindaauch

the absence of obstructive coronary lesions, the
risk of cardiovascular complications is condi-
tioned by almost 100% presence of AH, high
BMI values, significant frequency of obesity, dys-
lipidemia, and carbohydrate metabolism disor-
ders.
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HanboJIee PAaHHUM BO3PACTOM €TI0 BO3HUKHOBEHHUS
(44.3 roma). HecmoTpst Ha 100%-e Hanuuue Al B
rpynnax OOJIBbHBIX C PA3JIMYHBIMU (HEHOTHUIIAMH, Y
nanuenToB ¢ UBC u C/I 2-ro tumna 0bLIx HanbOJIb-
mue 3HaueHus UMMJIDK (240.6 r/m2). Y HuX xe
pu aHrHoOrpadUvecKOM HCCIIE0BAHUU Haubosiee
YacTO PEruCcTPUPOBAIIOCH MHOTOCOCYIMICTOE IIOpa-
JKeHHe KOPOHAPHBIX apTepuii (47.2 %), 4To coryiacy-
€TCs C JAHHBIMU JINTEPATYPHI [15], a TaKKe ompese-
JISUTHCHh HamOoJiee BHICOKHE 3HAUEHHUS MTOKa3aTesen
XC JITTHIL, TT u CPB (Hapsgy ¢ 60J1bHBIMU, TEpe-
Heciumu TM).

Ucxonsa uz 3nauennit CJICU omnpenesnsiica 6uo-
JIOTHYECKUH BO3pACT MAIMEeHTOB, KOTOPBIM OKa-
3aJICS BBIIIIE TACIIOPTHOTO Y 52.5 % 00CJIeZl0BaHHBIX.
[TosyueHHBbIE JJaHHBIE TPEOYIOT JAJTHHEUIIIETO HU3Y-
YEHUs U OCMBICJIUBAHUS, IOCKOJIbKY €IMHCTBEHHBIM
IOKa3aTeJyieM, 3HAUNMO ITOBBIIIEHHBIM y OOJIBHBIX C
npeobJyiaianueM OHOJIOTUYECKOTO BO3pacra, OKa-
3aJICSI YPOBEHD TPUTJIUIIEPUIOB.

CieryeT OTMETHUTD, UTO YACTOTA IIPHEMA OCHOB-
HBIX TPYIII AaHTHAHTUHAJIBHBIX IIPENIAPATOB, BJIUAIO-
IUX Ha TporHo3 mpu crabwibHoit UBC (craTumbl,
alleTUICATTUIIIIIOBAsT KUCJIOTa, OeTa-aapeHO00I0Ka-
TOPBI, OJIOKATOPHI PEHUH-AaHTHOTEH3UHOBOU CHC-
TeMbI), ObLJIa TOCTATOYHO BBICOKOH y BCEX 00CIem0-
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DOI: 10.21037/atm.2016.06.33.

2. Mathers C.D., Loncar D. Projections of global mor-
tality and burden of disease from 2002 to 2030 //
PLoS Med. 2006;3(11):e442. DOI: 10.1371/journal.
pmed.0030442.

3. Tavella R., Beltrame J.F. Angina pectoris: how has
the clinical presentation evolved? Is it still the same
today as it was several years ago? // e-J. Card. Pract.
2017;15(1).

4. Heberden W. Some account of a disorder of the
breast // Medical Transactions of the Royal College of
Physicians of London. 1772;2:59.

5. Parry C.H. An inquiry into the Symptoms and Causes
of Syncope Anginosa, Commonly Called Angina Pec-
toris. Edinburgh, London: Bryce, Murray and Callow.
1799.

6. Gray C.R., Hoffman H.A., Hammond W.S., Miller K.L.,
Oseasohn R.O. Correlation of arteriographic and
pathologic findings in the coronary arteries in man //
Circulation. 1962;26:494—499.

7. Stefano G.T., Bezerra H.G., Attizzani G. et al. Utiliza-
tion of frequency domain optical coherence tomogra-
phy and fractional flow reserve to assess intermediate
coronary artery stenoses: conciliating anatomic and
physiologic information // Int. J. Cardiovasc. Imaging.
2011;27(2):299—308. DOI: 10.1007/510554-011-9847-9.

BaHHBIX, COCTABJIAAS 32 PEAKUM UCKII0UEHHEM Oosiee
71 %. Haubosblas nmpuBep:KeHHOCTh OTMeUYeHa B
rpymie nanueHToB ¢ UBC u C/] 2-ro Tumna B oTHOIIIe-
HHUU IpreMa CTaTHHOB (92.5 %). OmHaKO, HECMOTPS
Ha IPOBOMBIIIeecss aMOyJIaTOPHOE JIeUEHNE B TeUe-
HUE To/la, BO BCEX TPYyMIIaX OKA3aJIMCh BBICOKMMH
3HAYEHUs JINIUJIHBIX U BOCIIAJIUTEIbHBIX IIOKa3aTe-
aer (XC JIIIHII, TT, CPB), auiib y eIUHUYHBIX
MaIeHTOB ObLIM JOCTUTHYTHI IIeJIEBble 3HAUEHUS
XC JITIHII, a Tak:ke BBIABJEHO OOJIBIIIOE KOJIHYE-
CTBO JIUI] C HEJIOCTATOYHBIM KOHTpOsieM A/l.

3AK/IIOYEHUWE

BosibHBIE CTAOWILHON CTEHOKApJIHMEN C Iorpa-
HUYHBIMH CT€HO3aMH KOPOHApPHBIX apTepUil mpes-
CTaBJISIIOT COOOM JIOCTATOUHO CEPbE3HYIO TPYIIITY JIHI]
B TIUIaHe TIporHo3a. HecMmoTps Ha OTCYTCTBUE
00CTPYKTHBHOTO ITOPa*KeHUsI KOPOHAPHBIX COCY/OB,
PUCK KapAHOBACKYJISIPHBIX OCJIOKHEHHH 00yCI0B-
JIeH TpakTuyecku 100%-M HajmuuueMm Al, BBICO-
kuMu 3HaueHusAMH VIMT, 3HaUMTEILHON YacTOTOMH
OKUPEHUs, AUCITUNUIEMAN, HAPYIIEHUH YIJIEBOM-
HOro oOMeHa.

KoH@uaukT mHTEpPECOB. ABTOPHI 3aSBJISIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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Panaaa manudecramua miiajsieHueckon gpopmsel 6ose3au ITomme
(caryuan U3 MpakTUKH)

I'.P. CaruroBa', O.B. /laBpigoBal, A.A. AaTonona’, T.JI. LnbeHKO?

'@I'bBOY BO «AcmpaxaHckuil 2ocydapcmeeHHblil meduyuHekuil yHusepcumem» Munzdpasa Poccuu, Acmpaxay,
Poccus

2I'bY3 AO «ObaacmHas demckasn kaunuveckas 6oaviuya um. H.H. Cuaruwesoil», AcmpaxaHnv, Poccus

AHHOTAIIUA

Hecmotps Ha TO, uTO Gostee 70 % Hac/e/ICTBEHHBIX 3a0071€BaHIH MOKHO CUYUTATh PEIKUMU, UX BCTPEYAEMOCTD B TIOIYJISI-
nuu cocrapisieT 2 %. Bonesus ITomme (riukoreHo3 II tuma, reHepaTU30BaHHBIN TJIMKOTEHO3) — PEJKOe TeHETUYECKoe
3a00JieBaHUE, KOTOPOE COTIPOBOXKAAETCS TIOBPEK/IEHHEM MBIIIIEUHBIX KJIETOK U HEPBHBIX BOJIOKOH BCJIE/ICTBHE HAKOILIE-
HHS B HUX IVIHKOreHa. [TociiesHee 00ycIoBIE€HO HEAOCTATOYHOCThIO (hepMEHTa KHUCJION aib(ha-III0KO3UAa3hl. AKTyasIb-
HoCTh Gosie3Hu [lomIie 00yCIOBIEHA PEAKOCTHIO 3a00IeBaHUs M HAGOpOM HecnennpUIecKuX CUMITOMOB, a TAKIKE TEM,
YTO OHA MOKET MaHU(ECTUPOBATH B JTI0OOM Bo3pacTe. B 3aBUCHMOCTH OT cpoKa MaHU(ECTAI[UN BBIIEISIOT PAHHIOI MJIa-
JIEHUECKYI0 U TO3/IHIO B3pocayio ¢dopmbl. PaHHss MiiajieHueckas popma 6osesnu I[lomie MaHudeCTUPYET C MEPBHIX
MeCsIIeB JKU3HU, KJIMHUKA BKJIIOYAET FeHepPaTH30BaAHHYI0 MBIIIEUHYIO C1ab0CTh, YacThle pPeCIUpaTOPHbIE HH(EKIINH,
MAaKpPOTJIOCCHIO, TeNaTO- U KapIUOMETATHIO.

B craThe onmcaH ciryyail MiiasieHueckoi hpopmel 6oste3nu [Tomite y pebeHKa 11epBOTO ro/ia }KU3HU, KOTOPBIN ITOKA3bIBAET,
4yTOo 6€3 pe3ysIbTaTOB CIeIU(PUIECKUX UCCIIEOBAHUM, B TOM YHCJI€ TEHETHUECKOTO, TUAarHo3 He OyzeT BepuduInpoBaH, a
Jlopora K 000CHOBaHHOMY Ha3HAUEHHIO TaKMX HCCJIEIOBAHUMA YaCTO OKa3bIBAETCs JUIMHHON. Y IenaTpa, a TaKKe Y3KUX
CIIEIUAJIICTOB, PabOTAIOIIUX C JIETHMU, TOJIKHA OBITH HACTOPOKEHHOCTh B OTHOIIIEHUU MJIAJIEHIIEB C HEOOBIYHBIMHU COUE-
TaHUSAMHU CUMIITOMOB, MyJIbTHOPTAaHHBIMU MOPAYKEHUSMH, ITIOCKOJIBKY KpaiiHe BaKHO CBOEBPEMEHHO HAINPABUTH TAKOTO
pebeHKa Ha KOHCYJIBTAIlUIO K TeHETUKY. Takue JIEHCTBUS ITOMOTYT HE TOJIBKO CIIACTU KU3Hb, HO U COXPAHUTH KAYECTBO
JKU3HU STHX MAIUEHTOB. B CBA3U CO CJIOXKHOCTHIO IMAaTHOCTHKY HA CETOAHAIIHUH JIEHb MTEPCIEKTUBHBIM SIBJISIETCH BKJIIO-
yeHue 6ose3uu [TomIe B ciucok 3a60IeBaHIH, MO/JIEXKAIUX HEOHATATPHOMY CKPUHHUHTY. B 3TOM Cityuae jieueHue Oymer
HOCHUTH IIPEBEHTHUBHBIN XapaKTep U He JaCT Pa3BUThCS CUMIITOMaM 3abosieBanusi. [IpeBeHTHBHASA Tepanus MO3BOJIUT He
TOJIBKO CHU3UTD PUCK JIETAJIBHOTO UCX0/1a Tpu 60s1e3Hu [TomIte, HO M BHAYUTETFHO YMEHBIITUTD MIPOIEHT WHBATHTU3AIHN.
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Early manifestation of infantile Pompe disease (case report)
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ABSTRACT

Despite the fact that more than 70% of hereditary diseases can be considered rare, their prevalence in the population is 2%.
Pompe disease (glycogen storage disease type II, glycogenosis type II) is a rare genetic disease that is accompanied with a
damage to muscle cells and nerve fibers due to the accumulation of glycogen in them. The latter is due to a deficiency of the
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acid alpha-glucosidase enzyme. The relevance of Pompe disease is due to her rarity and the set of nonspecific symptoms, as
well as the fact that it can manifest at any age. Depending on the onset, early infantile and late adult forms are distin-
guished. The early infantile form of Pompe disease manifests itself from the first months of life, the clinic includes general-
ized muscle weakness, frequent respiratory infections, macroglossia, hepato- and cardiomegaly.

The article describes a case of infantile Pompe disease in a child of the first year of life, which shows that without the results
of specific tests, including genetic ones, the diagnosis will not be verified, and the way to a reasonable assignment of such
tests often turns out to be long. A pediatrician, as well as subspecialist physicians, should be wary of infants with unusual
combinations of symptoms, multiple organ lesions, since it is extremely important to transfer such a child for a consulta-
tion with a geneticist in a timely manner. Such actions will help not only save lives, but also preserve the quality of life of
these patients. Due to the complexity of diagnosis, today it is promising to include Pompe disease in the list of diseases for
newborn screening. In this case, the treatment will be preventive and will not allow the symptoms of the disease to develop.
Preventive therapy will allow not only reduce the risk of fatal outcome in Pompe disease, but also significantly decrease the
percentage of disability.

Keywords: child, case report, Pompe disease.
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BBEJAEHUE

B 2020 r. B 14 pernonax P® 3aBepimmiochs mac-
mTabHOoe TeHETHKO-3IUAEMUOJIOTHIECKOE HCCIIET0-
BaHUeE HacJe/CTBeHHBIX 3aboseBaHuil. CyMMapHO B
HEM Y4acCTBOBAJIO 4 MJIH 4uesi. HecMoTpst Ha TO, UTO
bosiee 70 % HacIeACTBEHHBIX 3a00JIEBAaHUN MOMKHO
CUHUTATh PEKUMHU, UX BCTPEYAEMOCTD B IOIMYJIAIINH
mocturaer 2 %, pasHooOpasue HaC/Ie/ICTBEHHBIX
3a00JI€EBAaHUI C YUETOM TeTEPOTEHHOCTU COCTABUIIO
60s1ee 800 HOBosIOTHUEcKUX GopM [1, 2]. Haubosee
TPYAHBIMU JIJISI TUATHOCTUKU /IO CHUX IIOP OCTAIOTCS
penkue (opdaHHbBIE) HaACIEACTBEHHBIE 3a00JieBa-
HUS, 4aCTOTa PaCIPOCTPAHEHHOCTH KOTOPHIX B PO,
coryIacHoO craThe 44 PenepasbHOrO 3aK0oHA NO 323-
®3 «O6 ocHOBax OXpaHbI 3/I0POBbs I'paksiaH B Poc-
cutickoit ®enmepanuu», COCTaBJIseT He H6osIee 10 CiIy-
YyaeB Ha 100 THIC. WJIX 0.2 HAa 2000 HACeJIEHWUS.
K peaxum 0607e3HAM OTHOCATCS MHOTHE (HOPMBI
HacJIe[ICTBEeHHBIX HapylleHUH oOMeHa BellecTB, B
ToM umcie 6ose3us I[Tomie [3].

Bonesns [Tomme (roiukorenos II tuma, renepasu-
30BaHHBIN [JINKOTEHO3) — reHeTHYecKoe 3ab0JieBa-
HHe, KOTOPOE€ COIPOBOXKAAETCS IOBPEKIEHUEM
MBIIIEYHBIX KJIETOK U HEPBHBIX BOJIOKOH BCJIEZICTBHE
HaKOIUJIEHUsA B HUX IJIMKoreHa. [TociesHee 00ycioB-
JIEHO HEJIOCTATOYHOCTHIO (hepMEeHTa KUCJIOH anbda-
roko3uassl (KATY), KOTOPBI OTHOCHUTCS K TPYIIIE
JIN30COMHBIX THPOJIa3 U B HOPMe JIOJIKEeH paciiie-
IUIATH TJIMKOTEH JI0 TJIIOKO3bI. B pesyibpTaTe mpouc-
XOZUT HAKOIJIEHNE ITTUKOTeHA B JIN30COMAaX KJIETOK.
Hedumut KAT' obycioBieH myranueil B reHe GAA,
KOTOPBIU PACIIOJIO}KEH HA VIMHHOM ILIeve 17-1 Xpo-
MOCOMBI, THI HacjefoBaHus Oosiesnu Ilomme —
ayTOCOMHO-PEIECCUBHBIN [4—12].

INTRODUCTION

In 2020, a large-scale genetic and epidemiologi-
cal study of hereditary diseases was completed in
14 regions of the Russian Federation. A total of
4 million people participated in it. Despite the fact
that more than 70% of hereditary diseases can be
considered rare, their occurrence in the population
reaches 2%, the diversity of hereditary diseases, tak-
ing into account heterogeneity, amounted to more
than 800 nosological entities [1, 2]. The most diffi-
cult to diagnose are still rare (orphan) hereditary
diseases, the prevalence of which in the Russian
Federation, according to Article 44 of the Federal
Law No. 323-FZ “On the Fundamentals of Protec-
ting the Health of Citizens in the Russian Federa-
tion” is no more than 10 cases per 100 thousand or
0.2 per 2000 population. Rare diseases include
many forms of hereditary metabolic disorders,
including Pompe disease [3].

Pompe disease (glycogen storage disease type II,
glycogenosis type II) is a genetic disease that is
accompanied by damage to muscle cells and nerve
fibers due to the accumulation of glycogen in them.
The latter is due to a deficiency of the acid alpha-
glucosidase (AAG) enzyme, which belongs to the
group of lysosomal hydrolases and should normally
break down glycogen to glucose. As a result, glyco-
gen is accumulated in lysosomes. AAG deficiency is
caused by a mutation in the GAA gene, which is
located on the long arm of chromosome 17; the
inheritance pattern of Pompe disease is autosomal
recessive [4—12].

Glycogenosis type II is a rare disease, its inci-
dence is approximately 1 case per 40 000 newborns,
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Inmukorenos II Ttuma — peakoe 3aboJieBaHHUE,
YacToTa ero COCTaBJIsIeT MPUMEPHO 1 CJIydaidl Ha
40 000 HOBOPOXKIEHHBIX, OHO BCTPEUAETCS IPAKTHU-
YeCKH BO BCeX STHHUECKUX Ipynmnax. Ilo JaHHBIM Ha
2019 1. B Poccuum HACcUUTBHIBAaeTCS MPUMEPHO
36 marueHToB ¢ 6ose3ubio IloMmie [5, 7, 10, 11].

OnHAKO, KaK OTMEYAIOT HKCIEPTHI, UX MOXKET
OBITH U OOJIbIIIE, TOCKOJIBKY 3a00JIeBaHUE HE UMEET
[MIATOTHOMUYHBIX CHMIITOMOB, MaHU(ECTHPYeT B
JI060M BO3pacTe (BBIJEJAIOT KaK PAHHIOK MJIAJIeH-
YECKYyI0, TAK U TO3/THIOI0 B3POCIyI0 (opMbl), apdek-
TUBHO JieunTcs crnenuduieckuM ¢pepMeHTHBIM IIpe-
rmapaToMm (arIioKo3uIa304 ayibda) U I0Ka He BXOTUT
B IlepeueHb aTOJIOTUH, TUATHOCTUPYEMBIX C TIOMO-
b0 HEOHATAJILHOT'O CKPUHUHTA [5, 7, 9, 11-13].

Panusasa wianenyeckas (mHGaHTHUIbHAA) Popma
6ose3nu [Tomne MaHU(ECTUPYET C TIEPBBIX MECAIIEB
JKU3HU, KJIMHUKA BKJIIOYAET TeHEPATH30BAHHYIO
MBIIIIEYHYI0 ¢a00CTh, YAaCTble peCIHpaTOpPHbIE
nHGEKIUH, MAKPOTJIOCCHIO, TeNaTo- U KapArnoMera-
suio. JIabopaTopHO OTMeuaeTcsl BBICOKHI YPOBEHD
depmenToB nakrataeruaporenassl (JIJII) u kpea-
tuHochokuHazsl (KOK). O6pruHas TEpAIUs TAKUM
rmaryeHTaM He IIOMOTaeT, 3a00JieBaHue OBICTPO MPO-
rpeccupyeT, NPUBOAA K HHBaIUIHOCTH. CpenH:ad
MIPO/IOJIKUTETFHOCTD JKU3HU MAI[UEHTOB, HE IOJIy-
YAOIIUX CIenuduIecKkoe JI€YeHUe, COCTABJIAET
2 roxa. /[y manueHToB ¢ MHGAHTUIIBHON (hopMon
6osesnu Ilomme kpaiiHe BasKHBI pPaHHSA JHATHO-
CTHKA ¥ MAKCUMAJIBHO OBICTPO HAUaTas creruduye-
ckas Tepanusa GEepMEHTOM arJIIOKO3Ua30u ainbda,
IIOCKOJIBKY JIOKAa3aHO, YTO UMEHHO paHHee IIpuMe-
HeHHe (GEePMEHTO3aMECTUTEIbHOU TEPAIIUHU YMEHb-
IIaeT pUCK cMepTH Ha 99 % [5, 8—10, 13].

Jasiee MbI TIpe/iCTaBIsIEM KJIMHUYECKUH CIydai
MIIasieHYeckoil popmbl bosiesnn [Tomre, k coxase-
HUIO, ¢ HeOJIaTOIPUATHBIM HCXO/IOM.

KINHUYECKUUA CJIYUA

Pe6enok (T., meBouka) mocTynui 23.08.2021 B
OT/IeJIEHNEe aHECTe3HOJIOTUN-PeaHuMali ¢ Iaja-
TaMU UHTeHCHBHOM Tepamuu N° 2 (OAPUT Ne 2)
O6J1aCTHON METCKON KJINHUYECKON OOJBHUIIBI WM.
H.H. Cunumeso#t (OAKbuC) r. AcTtpaxaHu B BO3-
pacre 5 Mec 7 THEeH.

W3 aHamMHe3a 3KM3HU W3BECTHO, YTO pPebEHOK
PO’KZIeH B HEPOJICTBEHHOM OpaKe 3/[0POBBIMU POJIU-
TeJISIMH, MaTepu 28 JIET, OTIY 27 JIET, II0 HAITUOHAIIb-
HOCTH POJIUTEN — Kazaxu. JleBouka poiuiiach OT 1-H
OepeMeHHOCTH B CPOYHBIX POJIOB C OOBUTHEM ITYIIO-
BUHBI BOKDPYT IIIEW, C MACCOU Tejia 2550 T, JUTMHOM
TeJia 50 CM, OIIEHKOH 10 IIKasie Anrap 6—7 6aJuioB.

BepemeHnHOCTh IIpOTEKasa C MPEIKIAMIICHEH,
deTorutanieHTapHON HEJIOCTATOYHOCThIO, XPOHUUE-

it occurs in almost all ethnic groups. As of 2019, there
are approximately 36 patients with Pompe disease in
Russia [5, 7, 10, 11].

However, as experts note, there may be more of
them, since the disease does not have pathognomic
symptoms, manifests at any age (both early infantile
and late adult forms are distinguished), is effectively
treated with a specific enzyme preparation (aglucosi-
dase alfa) and is not yet included in list of patholo-
gies diagnosed via neonatal screening [5, 7, 9, 11—13].

The early infantile form of Pompe disease mani-
fests itself from the first months of life, the clinic
includes generalized muscle weakness, frequent
respiratory infections, macroglossia, hepato- and
cardiomegaly. Laboratory findings show high levels
of lactate dehydrogenase (LDH) and creatine phos-
phokinase (CPK) enzymes. Conventional therapy
does not help such patients, the disease progresses
rapidly, leading to disability. The average life expec-
tancy of patients not receiving specific treatment is
2 years. For patients with infantile Pompe disease,
early diagnosis and the earliest possible start of spe-
cific therapy by alglucosidase alfa are extremely
important, since it has been proven that it is the ear-
lier use of enzyme replacement therapy that reduces
the risk of death by 99% [5, 8—10, 13].

Next, we present a clinical case of infantile early
onset Pompe disease, unfortunately, with a fatal out-
come.

CLINICAL CASE

The child (T., a girl) was admitted on August 23,
2021 to the Department of Anesthesiology and Inten-
sive Care No. 2 of the Regional Children’s Clinical
Hospital named after N.N. Silishcheva (RCCHS),
Astrakhan City, at the age of 5 months and 77 days.

From the history it is known that the infant was
born in a non-consanguineous marriage by healthy
parents, the mother is 28 years old, the father is
27 years old, the parents are ethnic Kazakhs. The girl
was born from the 1st pregnancy and at term, with
nuchal cord; the body weight was 2550 g, body length
50 cm, Apgar score 6—7.

Pregnancy proceeded with preeclampsia, fetopla-
cental insufficiency, chronic intrauterine fetal
hypoxia, oligohydramnios. The child was born with
signs of intrauterine growth retardation (IUGR). In
the first days of life, there was a clinic of perinatal
CNS damage, hyperexcitability syndrome. During
treatment, neurological symptoms were reversed,
the condition at discharge was satisfactory. Only
BCG vaccination was carried out, hepatitis B vacci-
nation was cancelled due to counterindication.
During newborn hearing screening, an otoacoustic
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CKOI BHYTPHUYTPOOHOI T'HMIIOKCUEHN ILJIO/A, MAaIOBO-
nueM. PebeHOK popmsics ¢ IPU3HAKAMU 33/I€PKKU
BHyTpuyTpob6HOTO paszButusa (3BYP). B nepBbie nHU
JKU3HU OTMeYasach KJIWHHUKA IE€PUHATAIHHOTO
nopaxkenus [[HC, cuHApPOM THIIEPBO30YAUMOCTH.
Ha c¢one sieueHus1 HEBPOJIOTUYECKAST CHUMIITOMA-
THUKa KyIHUPOBAJIACh, COCTOSTHUE IIPU BBIMTUCKE OBLIO
y/I0BJIETBOPUTEJIbHOE. Bhlyla IpoBezieHa TOJIHKO BaK-
nuHanua BIK, BakiiuHanusa NpoTuB renatura B e
IIPOBOJIWJIACH IO TOKazaHuAM. [Ilpu mpoBemeHUN
ayZIMOJIOTUIECKOTO CKPUHUHTA OTOAKyCTUUECKast
SMHUCCHs He 3aPETUCTPUPOBaHa, pe6eHOK BKJIIOUEH B
TPYIIILY PUCKA II0 PAa3BUTHIO HEHPOCEHCOPHOH TYTOy-
XOCTH.

B MecsauHOM Bo3pacTe pebeHKy IIpOBe/leHa Hel-
poconorpadus (HCI), Y3U TazobeapeHHBIX CycTa-
BOB, OPraHOB OPIONTHON TOJIOCTH — IATOJIOTHH HE
BoIABJIeHO. Ha Y3U mouek oTMeuasnacsk jerkas nue-
J109KTa3us ciaesa (0.3 cm).

B Bo3pacTe 2 Mec MOABUINCH CHMIITOMBI OCTPOH
pecnupaTopHoi UHGEKIUU B BUie OpOHXUTA, pebe-
HOK ObLI TOCIUTAIIU3HUPOBAH B 00JaCTHYI0 HH}pEK-
OHOHHYI0 OosibHUIY. OT peHTreHorpaduy OpraHoOB
TPY/THOH KJIETKU W JIeYeHUs MaTh OTKa3ajiach,
JIEBOYKA BBIMHCAHA HA aMOyJIaTOPHO-TIOJIUKINHU-
yecKoe JieyeHre ¢ peKOMeHJallusIMH.

13 anamHe3a 3a601eBaHUs U3BECTHO, UTO C BO3-
pacra 2.5 Mec MaTh cTaja 3aMevarhb y pebeHKa JIuc-
TAQHIIMOHHBIE XPUIBI, 110 ITOBOJY KOTOPHIX HEOJTHO-
KpaTHO obpariajgach B MOJUKJINHUKY. YUaCTKOBBIM
[IeIUaTPOM He BBIBJIEHA IATOJIOTUS CO CTOPOHBI
OpoHx0JIETOYHON cucTeMbl. /o 3—4 Mec JeBOYKa
pocJia 1 pa3BUBaIACh IO BO3PACTY, JeprKajia TOJI0BY,
[IepEeBOPAYNBAJIACE.

C 5-MecssgHOTO Bo3pacTa y pebeHKa crajia Hapac-
TaTh MbIIIeYHAs CJ1a00CTh, MOSIBJINCH CHUMIITOMBI
pecrupaToOpHON BUPYCHON UHQEKITUH, TOBBIIIEHNE
TeMIeparypbl /10 ¢GeOpHUIbHBIX HUMP, YCUIIEHHE
OZIBIIIIKY. PebeHOK ObLI BHOBB TOCITUTAIM3UPOBAH B
MHOGEKITUOHHYIO OOJIBHUILY IO MTOBOJY OOCTPYKTHB-
HOTO OpOHXUTA, TOT/IA YK€ MaTh 3aMeTUJIa U IOTEPIO
Macch Tesia (3a HezleIo pebeHOK MoTepsiI 300 T, 3a
OJTHO KOPMJIEHE OHA CheZlasia OKOJIO 30 T). B uadek-
[IMOHHOM OT/IeJIEHUU IIPOBO/IMJIACH CUMIITOMATHYe-
ckas U aHTHOaKTepuagbHas Tepanus. HecMoTps Ha
JledeHre, MOJTHOCTBIO KyIIMPOBAaTh OOCTPYKIIHMIO HE
yaanochk. IIpy MHCTPYMEHTAJIBHOM HCCIIEZIOBAHUU
3aIMo/I03peH BPOXKAEHHBIH MOopok cepamna (BIIC),
JUISL TaJbHEHIero obcae0BaHus U JieueHus pebe-
HOK niepeBezieH B O[IKbuC.

IIpu nocrymienun B OAPUT NO 2 cocrosiHue
pebeHKa paciieHuBaIoCh Kak Tsikesoe. OOparian Ha
cebs1 BHUMAaHUe JleUIUT Macchl Teya — 21 %, ¢ak-
TUYECKas Macca Tesia IMPU MOCTYIJIEHUU COCTABIISIIA

emission was not revealed, the child was included in
the risk group for sensorineural hearing loss.

At the age of one month, the child underwent
neurosonography (NSG), ultrasound of the hip
joints, abdominal organs — no pathology was
detected. Ultrasound of the kidneys showed mild
pyelectasis in the left (0.3 cm).

At the age of 2 months, symptoms of an acute
respiratory infection appeared in the form of bron-
chitis, the child was hospitalized to the regional
infectious diseases hospital. The mother withdrew
chest X-ray and treatment, the girl was discharged
for outpatient treatment with recommendations.

According to the anamnesis, from the age of
2.5 months, the mother started to notice distant rales
(wheezing) coming from the child’s chest, about
which she consulted repeatedly. The local pediatri-
cian did not reveal any pathology of the bronchopul-
monary system. Up to 3-4 months, the girl grew and
developed according to her age, held her head up,
turned over.

From the age of 5 months, the child began to
develop muscle weakness, symptoms of a respira-
tory viral infection, high fever, increasing short-
ness of breath. The child was again hospitalized to
the infectious diseases hospital for obstructive
bronchitis, at the same time the mother also
noticed a loss of body weight (in a week the child
lost 300 g, she ate about 30 g per feeding). Anti-
bacterial and symptomatic therapy was adminis-
tered in the Infectious Diseases Department.
Despite the treatment, the obstruction was not
completely relieved. During clinical examination, a
congenital heart disease (CHD) was suspected, for
further examination and treatment, the child was
transferred to the RCCHS.

Upon admission to Department of Anesthesio-
logy and Intensive Care No. 2, the child’s condition
was severe. Attention was drawn to the deficiency of
body weight — 21%, on admission, the body weight
was 4890 g. The skin was pale with a grayish tinge,
clean, moderately moist, with pronounced cyanosis
of the nasolabial triangle. Visually, attention was
drawn to the absence of facial expression and face
puffiness, periodic rolling of the eyes, horizontal pal-
pebral fissures, and macroglossia. On examination,
the child was floppy, with marked hypotonia, are-
flexia, decreased gag response, hypersalivation, and
therefore the child was allowed to be on tube feeding.
The large fontanel measuring 2.0x2.0 cm was at the
level of the skull bones and pulsated.

The cough was nonproductive, scanty. Breathing
was accompanied by intercostal retraction; lung aus-
cultation revealed a mass of dry high-pitched and
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4890 r. KoxkHbIe TOKPOBBI OJIE/THBIE C CEPOBATHIM
OTTEHKOM, YHCThIE, YMEPEHHOH BJIAKHOCTH, BbIpa-
JKeH IIMaHO3 HOCOTYOHOTO TpEeYroJbHHUKA. Busy-
ayibHO obOparrasna Ha cebs BHUMaHUEe aMUMUYHOCTh
U OYTJIOBATOCTD JINIIA, IEPUOAUYECKOE 3aKAThIBA-
HHeE I71a3, TOPU30HTAILHBIN pa3pes IVIa3HbIX I1IeJIel,
Makporioccus. Pe6eHOK mpu ocMOTpe OBbLIT BSIJIBIM,
oTMevasiach BbIpaKEHHAasl MbIII€YHAsT THUIIOTOHUS,
apedJiexcusi, CHI)KEHHE TIJIOTOUHOTO pediekca,
THUIIEPCAINBALINSA, B CBA3U € YeM peOEHOK ITepeBeieH
Ha 30H/I0BOE MMUTaHUe. BoJIbIION POIHUYOK pasme-
poM 2.0X2.0 CM HaXOJWJICs HA YpPOBHE KOCTEH
Yyepera, IMyJIbCHPOBAJIL.

Kartmiesp 66171 HEIPOAYKTUBHBIM, PEKUM. J[pIxa-
HUE OCYIIECTBJISIIOCH C BTSIKEHHEM MeXXpeOepHbIX
IIPOMEXKYTKOB, ayCKyJIbTATUBHO B JIETKUX Ha (GOHE
JKECTKOT'O JIBIXaHUsI I10 BCEM TIO0JISIM BBIC/IYIIINBAIAChH
Macca CyXUX CBUCTSAIINX U BJIAYKHBIX MEJIKOITY3bIP-
JaThlx XpUIoB. OABINIKA — JI0 70 JBW)KEHUH B
MUHYTY.

[TepkyTOpHO TpaHWIIBI CepAIlAa PACIIUPEHBI B
IIONIEPEYHNKe, ayCKYJIbTATUBHO TOHBI CepAIa yMe-
PEHHO TPUIVIYIIEHHbIE, PUTMUYHbIE, YACTOTA CEP-
nmeunbix cokpamtenuii (YCC) — 125 B MUH, HachIIIe-
uue kucaopozaom (SpO,) — 96 %. AprepranbHOE 1aB-
neHue — 78/42 MM pr. cT. JKUBOT MATKHUH, TOCTYIIEH
naspnanuu. [leyeHs +3 cM U3-10A Kpas pebepHO
JIyTH, Kpai IJIOTHBIN py nasbnanyuu. Cejie3eHKa He
nasbnupoBasiach. CTys1 KalluIieHd, Auype3 M0 BO3-
pacry.

B crammonape mpoBezneHo 1abopaTopHOE HCCIIe-
JIOBaHUe, B 00IIIeM aHA/IN3€e KPOBU BBISBJIEHBI OTHO-
CUTEbHBIN HEUTpOodUIe3 u TuMdoneHus, B 00IIeM
aHQIN3e MOYU IIATOJIOTUYECKUX OTKJIOHEHWH He
0OHaApPY?KEHO.

B OGuoxuMuuyeckoM aHam3e KPOBH OTMeUasach
TUIIOTJIMKEMUS, TUIIOKAJIbITUEMUsI, HO 0c000 oOpa-
masga Ha cebs BHUMaHUe rurnepdepMeHTEMUs I10
[IOKa3aTeJIsIM TPAaHCAMUHA3 — aJJAHUMHAMHHOTPAHC-
depaze (AJIT) u acmapraTamuHOTpaHChepase
(ACT), a takzke JIIT' u K®K (Tabs. 1).

ITo narubIM TabJI1. 1 HAOJII0IAI0Ch HECTAOMIBLHOE,
HO OTYETJINBOE IIOBBIIIIEHUE ITOKa3aTejleld TpaHca-
muHa3s, JIJIT u KOK.

Pe3ynpTaThl HHCTPYMEHTAIBHOTO UCCIIETOBAHMUS:

» Y3U opraHoB OPIOITHOH ITOJIOCTH — YMEPEHHAs
reraToMeraJus;

 HelipocoHOrpadus — MPU3HAKU BEHTPUKYJIO-
METIMHM W PACIIMPEHUs] HapPYKHBIX JIMKBOPHBIX
IIPOCTPAHCTB;

* KOMIIBIOTEPHASI TOMOTPadUs OPraHOB IPYAHOM
KJIETKA — 3HAYUTEJIbHAsE OUBEHTPUKYJISIpHASA Kap-
JIUOMeTasiusi, BbhIpasKeHHass THUIePTPodUs CTEHOK
MIPEUMYIIIECTBEHHO JieBoro keaymouka (JIK).

fine moist rales with stridor in all fields. Shortness of
breath — up to 70 movements per 1 min.

On percussion, the borders of the heart are
expanded transversely, the heart tones are moder-
ately muffled, rhythmic, heart rate (HR) is 125 per
minute, oxygen saturation (SpO,) is 96%. Blood
pressure — 78/42 mm Hg. The abdomen is soft, pal-
pable. The liver +3 c¢cm from the costal margin, its
edge is hard on palpation. The spleen was not pal-
pable. Stool is loose, diuresis is appropriate to
the age.

In the hospital, lab tests were made: in the blood
count, relative neutrophilia and lymphopenia were
detected, the urine test — without pathological fin-
dings.

In the biochemical blood test, hypoglycemia and
hypocalcemia were noted, but particular attention
was drawn to hyperenzymemia in terms of transami-
nases — alanine aminotransferase (ALT) and aspar-
tate aminotransferase (AST), as well as LDH and
CPK (Table 1).

According to Table 1, an unstable but distinct
increase in transaminases was observed, LDH and
CPK.

Results of imaging studies:

« abdominal ultrasound — mild hepatomegaly;

 neurosonography — signs of ventriculomegaly
and dilatation of external cerebrospinal fluid spaces;

« computed tomography of the chest — significant
biventricular cardiomegaly, marked hypertrophy of
the walls, predominantly of the left ventricle (LV).
Bilateral polysegmental infiltrative changes were
found in the lungs, with consolidation of S2 in the
right lung, and S2, S8 in the left;

« echocardiography — mild dilatation of the left
ventricle and asymmetric thickening of its walls,
more due to the papillary muscles of the mitral
valve and the posterior, lateral walls. The myocar-
dium in this area is of heterogeneous density (local
fibroelastosis?), dyskinetic (acute ischemia of the
posterior lateral wall of the LV). Myocardial con-
tractility is decreased pronouncedly, ejection frac-
tion (EF) — 35%; the global systolic LV function is
moderately reduced (EF — 58%). There was a small
amount of fluid in the pericardium along the poste-
rior wall of the LV, the presence of a diagonal tra-
becula in the LV;

« electrocardiography (ECG) — signs of the atypi-
cal Wolff-Parkinson-White syndrome (WPW),
tachyarrhythmia. Episodes of paroxysmal tachycar-
dia stopped spontaneously; there was an increase in
the electrical activity of the LV with myocardial repo-
larization disturbances of the subendocardial
ischemia type.
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Ta6smmna 1. [Tokazare/in TpaHCAMUHA3, JIAKTATAECTUAPOTEHA3bl U KpeaTUH(GOCHOKUHAZEI B JUHAMUKE
Table 1. Values of transaminases, lactate dehydrogenase and creatine phosphokinase in dynamics

Hara AJIT, Mmxkat/a ACT, MKKaT/JX JIAT*, Ex. /o K®K**, En./x
Date ALT, pkat/1 AST, pkat/1 LDH*, U/1 CPK**, U/1
23.08.2021 2.5 3.2 150 326

8.09.2021 4.1 4.3 755 273

15.09.2021 3.8 6.0 1118 299
19.09.2021 4.5 7.1 2846 178

03.10.2021 4.3 8.1 2269 635

IIpumeuanusa: AJT — anaamaamuHoTpaHcdepasa; ACT — acnapraramuHorpancdepasa; JIIT' — naxrataerugporenasa; KOK —

kpeaTuHdochoKrHa3A.
* Hopma y fieTeii B 5 mec — /10 430 Ej. /1.
** HopMma y ziereli B 5 mec — 710 295 Eni. /1.

N ote: ALT—alanine aminotransferase; AST — aspartate aminotransferase; LDH —lactate dehydrogenase; CPK — creatine phosphokinase.

* The reference values in children at 5 months are up to 430 U/I.
** The reference values in children at 5 months are up to 295 U/1.

B Jsierkux oOHapy:KeHBI JIBYCTOPOHHUE IIOJIHCET-
MeHTapHble WH(PUIbTPATUBHBIE M3MEHEHUs, KOH-
conuzanua S2 mMpaBoOTo Jierkoro U S2, S8 jieBoro
JIETKOTO;

* HXOKAPJIMOCKOIHUA — YMEPEHHOE PacCIIupeHHe
JOK m acuMMeTpu4yHOe YTOJIIeHHE €ro CTeHOK,
0oJIbIIIE 32 CUET NAMMHJUIPHBIX MBI MUTPAJIHBHOTO
KJamaHa M 3ajHed, OOKOBOU cTeHOK. Mwuokapy B
9TOH 00JIaCTH HEOJHOPOJHOM IIOTHOCTH (JIOKaIbh-
HBIU (pubposIacTo3?), AUCKUHETHYEH (0CcTpas uiie-
mus 3amaHebokoBoii crenku JIK). Pesko cHmKeHa
COKpaTUMOCTb MUOKap/a, ¢ppakius Beiopoca (EF) —
35 %; 1yI00anbHAs cUcTOIMYecKass (PYHKIUS MHO-
kapaa JOK camxena ymepenno (EF — 58 %). Orme-
Yajoch HE3HAUUTETbHOE KOJIMYECTBO KUIKOCTU B
nepukap/e no 3aaHed crenke JOK, Hasmuue quaro-
HayIbHOU Tpabekyst JIK;

« anextpokapauorpadusa (AKI) — npuzHaku aTu-
nuuHoro cunapoma Wolff-Parkinson-White (WPW),
TaxuapuTMus. [IpucTymbpl mapokcU3MaaIbHOU TaxXu-
KapZIu¥ KYIIUPOBAIUCH CaMOCTOSITEIbHO, OTMeda-
JIOCH IOBBIIIIEHHE AJIEKTPUUYECKOl akTuBHOCTH JIXK ¢
BBIPOKEHHBIM HapYIIEHHEM PENOJIAPU3AIMN MHUO-
Kap7a 1o TUITY CyOsH0KapAHaTIbHOH UIIIEMUH.

PebGeHOK MPOKOHCYILTUPOBAH JIETCKUM Kap7uo-
JIOTOM, BBICKa3aHO MPEATIOJIOKEHHNE, UYTO Y pebeHKa
HabJII0Ia7Iach CUMIITOMATHKA IOJIOCTPO TEKYIIETO
kapauta c awnaranuer JOK w acuMMeTpudHOH
runieprpodueit crenok JIXK, cHMKeHUMEM CcOKpaTH-
TeJIbHOU QYHKIUM MUOKaAp/a, aTUITUIHBIM CUH/IPO-
moM WPW, HapylienueMm puTMa cepla IO THUILY
MMApPOKCU3MAIbHON TaXWUKapUH, CEPJAEYHON HEJI0-
crarounocty (CH) 2A crenenu (cr). He uckiouascs
BPOXK/IEHHBIN T€He3 Kap/IUTa ¢ UCXO/IOM B HJIHOIA-
THYECKYIO0 KapAUOMUOIIATHIO.

[To 3akTI0UeHUIO HEBPOJIOTA Y IMAIHEeHTa ITOCIIE -
CTBUSL THUIOKCHYECKH-UIIIEMHYECKOTO ITOPa’KeHUs

The child was consulted by a pediatric cardiolo-
gist, an assumption was made that the child suffered
symptoms of subacute carditis with LV dilatation
and asymmetric hypertrophy of the LV walls,
decreased myocardial contractility, atypical WPW
syndrome, cardiac arrhythmia in the form of parox-
ysmal tachycardia, class 2A heart failure (HF). Con-
genital carditis with an outcome in idiopathic cardio-
myopathy was not excluded.

According to the conclusion of a neurologist, the
patient has the consequences of hypoxic-ischemic
injury of the central nervous system, motor develop-
mental disorder (retardation), myotonic syndrome.

According to the physical examination, data of
the tests and consultations of subspecialist physi-
cians, a presumptive diagnosis was made: Subacute
carditis with LV dilatation and asymmetric hypertro-
phy of the LV walls, a decrease in myocardial con-
tractile function, 2A HF. Community-acquired bilat-
eral multisegmental pneumonia. Respiratory failure,
degree 2. Consequences of hypoxic-ischemic injury
of the central nervous system. Motor development
retardation. Mpyotonic syndrome. Malnutrition,
degree II.

In the department, the child underwent infusion
therapy with Dexason, Trental, antibacterial therapy
with Bacperazone, inhalations with Pulmicort, Atro-
vent.

The child was also consulted by a cardiologist of
the Federal Center for Cardiovascular Surgery,
Astrakhan. There were no data indicating the pres-
ence of congenital heart disease; the changes were
considered as a result of past perinatal carditis.

Despite the ongoing therapy, the child’s condition
remained severe, heart failure progressed. In order
to stimulate myocardial contractility and circulatory
insufficiency control, Dopamine was prescribed in a
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ITHC, mapymieHue (3a7iepKKa) MOTOPHOTO Pa3BU-
THS, MUOTOHUYECKHUUA CHH/IPOM.

I[To maHHBIM OOBEKTHMBHOTO OCMOTpA, JAHHBIX
JIOTIOJTHUTEJIBHBIX WICCIIEIOBAHUN U KOHCYJIBTAIUI
V3KHX CIENHAIUCTOB OB IOCTABJIEH ITPEITIOJIOMKHU-
TeJIbHBIA AuarHo3: I1ofocTphlil KapAuT C uiiaTa-
nueit JOK 1 acuMMeTpuyHOM runepTpoduei CTeHOK
JDK, CHIDKEHHEM COKPaTUTEJIbHOU (QYHKIIUA MHO-
kapna, CH 2A cr. BHeGosbHUYHAS ABYCTOPOHHSIS
[IOJTUCETMEHTApHAsI ITHEBMOHWA. JlpIxaTeiapHas
HEJIOCTAaTOYHOCTh 2-U cT. [locencTBUsl THUIIOKCH-
yecku-uneMmuueckoro nopaxkenusa I{THC. Hapymie-
HUe (3a/1epKKa) MOTOPHOTO pa3BUTHA. MuOTOHNYE-
ckuii cuHzpoM. Hepocrarounocts nutanus 11 cr.

B oTmenenun pebeHKy MPOBOAMIACh MHDY3HOH-
Has Tepamnus ¢ BkaoueHueM Jlekcasona, Tpenraia,
aHTHOaKTepUasIbHasA Tepanus bakmepa3soHoM, HHTa-
aanuu [ys1sMUKOpTOM, ATPOBEHTOM.

PeGenok Takike OBUI IMPOKOHCYJIBTHPOBAH Kap-
nuosiorom  ®enepaTbHOrO  IIEHTPA  CEPJIEUHO-
COCYAUCTOH XUPYPruu r. AcTpaxaHb. JIaHHBIX, CBU-
JIeTesibcTBOBaBIINX 0 Hanugyuu BIIC, He BBISBJIEHO,
U3MEHEHUs PACCMATPUBAJINCH KaK Pe3yJIbTaT Iepe-
HECEHHOTO ITePUHATATFHOTO Kap/IUTa.

HecMmoTps Ha TPOBOANMYIO TepAIHIO, COCTOSHIE
pebeHKa TPO/IOJIKATIO0 OCTABATHCSA TSIKEIBIM, Cep-
JlegHast HEJI0OCTATOYHOCTh IporpeccrupoBaIa.
C LeJIbI0 CTUMYJIAIUA COKPATUTEIHBHON CIIOCOOHO-
CTH MUOKap/a u O60pbOBI ¢ HEJIOCTATOYHOCTHIO KPO-
BooOpareHus HazHaueH J[obaMUH B KapAHUOTOHU-
yeckou mo3e, PubokcuH, KamoreH, BepormupoH,
Heoron. OtpunaresyibHast JUHAMUKA HA0JTI0AA1aCh U
B OTHOIIEHUM TIOJIUCETMEHTAPDHOU ITHEBMOHUH,
KOTOpasi yCyTyOJIsIach 3aCTOEM B MaJIOM KPyTe Kpo-
BOOOpalleHusi, B pe3yJibTaTe yero OblIa MMPOBeJIeHa
3aMeHa bakmepasoHa Ha KOMOMHAIIMIO aHTHOHUOTH-
k0B — Umunuuema u AMukanusa. B cBa3u ¢ Hapac-
TaHWEM MHUOTOHHYECKOTO CHH/[POMA W JIbIXaTeJlb-
HOH HEeJ0CTATOYHOCTU peOeHOK ObLI mepeBeieH Ha
HWCKYCCTBEHHYIO BeHTWIANUI0 Jerkux (MBJI), s
CaHAIUH TPaxeoOPOHXUAJIBHOTO JIEpeBa HAJIOXKEHA
TpaxeocToMa.

YuureiBass cBoeoOpa3Hy0 KINHHYECKYIO Kap-
THHY, OBLJIO BBICKA3aHO IPEJIIOJIOKEHNE O TEHETH-
yeckoM reHese mopakenus cepauna u ITHC, peko-
MEH/IOBAaHA KOHCYJIbTAIIUA TeHeTHKa. Bo3MOKHOCTD
HaJIW4YUsA y JeBOYKu OosiesHu I[lomrme moaTBepik-
Jlajtach:

e IT0 JAHHBIM aHAMHEe3a — 3a7IEPIKKOH MOTOPHOTO
pasBuTHA Ha GOHE CUHAPOMA MBIIIEUHOH THIIOTO-
HUHM, HAa KOTOPYyI0 OBbLIO OOpalieHo BHUMAaHHUE C
5-MeCSIHOTO BO3PACTa; PECHUPATOPHBIMU 3aboJie-
BaHUAMU C OOCTPYKITHEN C 3 MEC;

* I10 JAHHBIM 0O BEKTUBHOTO 00C/IEIOBAHUS:

cardiotonic dose, Riboxin, Capoten, Verospiron,
Neoton. Negative dynamics was also observed in
relation to multisegmental pneumonia, which was
aggravated by pulmonary congestion. For that rea-
son Bacperazone was replaced with a combination of
antibiotics — Imipinem and Amikacin. Due to the
aggravation of myotonic syndrome and respiratory
failure, the child was transferred to mechanical ven-
tilation (MV), a tracheostomy tube was placed for
toilet bronchoscopy.

Taking into account the peculiar clinical picture,
a supposition was made about genetic origin of the
heart and central nervous system lesions; a geneti-
cist consultation was recommended. The possibility
of the girl having Pompe disease was confirmed:

« according to the anamnesis — delayed motor
development associated with the syndrome of mus-
cular hypotension, the attention to which was drawn
from the age of 5 months; obstructive respiratory
diseases from 3 months;

« according to the physical examination:

a typical phenotype with the absence of facial
expression and puffiness of the face, horizontal pal-
pebral fissures, macroglossia;

the presence of diffuse muscular hypotonia, are-
flexia, decreased gag reflex, hypersalivation, pulsa-
tion of the large fontanel, periodic rolling of the eyes;

the need for tube feeding, degree II malnutrition;

protracted course of the bronchopulmonary pro-
cess with symptoms of respiratory failure;
hepatomegaly;

« according to the clinical tests:

cardiomegaly — according to the results of chest
X-ray, non-obstructive pseudohypertrophy of the
myocardium of the left ventricle and interventricular
septum — according to the results of echocardio-

graphy;
the WPW syndrome with short episodes of parox-
ysmal tachycardia (stopped spontaneously),

increased electrical activity of the left ventricle with a
pronounced myocardial repolarization disturbances
of subendocardial ischemia type — according to ECG
results;

dilatation of the ventricular system of the brain
and external cerebrospinal fluid spaces — according
to the results of neurosonography;

« according to the lab tests (biochemical blood
test) hyperenzymemia was noted — an increase in
ALT, AST by more than 5 times, LDH — up to
2269 U/1, CPK — up to 635 U/], hypoglycemia.

To confirm a diagnosis of Pompe disease, acid
alpha-glucosidase activity in dried blood spots using
tandem mass spectrometry was assessed. A dramatic
decrease in alpha-glucosidase to 0.09 pmol/l/h
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TUIUYHBIM (HEHOTUIIOM C aMHMUYHOCTBIO U
OZIyTJIOBATOCTHIO JIMIA, TOPU30HTATBHBIM Pa3pe3oM
IJIa3HBIX IeJIed, MaKpOIJIOCCUEN;

HamyreM Au(pOy3HON MBIIIEUHOU TUIIOTOHUH,
apedJIeKCHUU, CHI)KEHHS TJIOTOYHOTO pedJiekca,
THUIIEPCATUBAIINH, ITYJIbCAIUHU OOJIBIIOTO POTHUYKA,
TIEPUOJIMYECKOTO 3aKAThIBAHUA IJ1a3;

HEOOXOIMMOCThIO 30H/IOBOTO KOPMJIEHHs, HE/IO-
cTaTOYHOCTHIO muTauus I1 crenenuy;

3aTsKHBIM T€YEeHHEM OpPOHXOJIETOYHOTO ITPO-
mecca C SIBJEHUSIMH JIbIXaTeJIbHOH HEA0CTaTOU-
HOCTH;

renaToMerajanen;

e I0 JIAHHBIM WHCTPYMEHTAJIBHOTO HCCIIEN0-
BaHUSA:

KapJMOMerajuei — 10 pe3ysibTaTaM PEHTTeHO-
rpaduu TPyAHOU KJIETKU, HEOOCTPYKTUBHOM IICEB-
JorutiepTpodueli MUOKap/Aa JIEBOTO JKeJIy/louKa U
MEXKIKEITYy/TOYKOBOU IEPETOPOIKH — IO PE3YJIbTaTaM
5XO0KaPAUOCKOIIHH;

cugapomoM WPW ¢ KOPOTKMMH IPHUCTyIaMU
MMAPOKCU3MAJIbHOU TaxXUKapuu (KymUpOBaIHCH
CaAMOCTOSITEJIHHO), TIOBBIIIIEHUEM BJIEKTPUUECKOU
AKTUBHOCTH JIEBOTO JKEJIYJOUKA C BBIPAKEHHBIM
HapyIIEHHEM PEeIOoJISPU3aIUA MUOKap/a MO THILY
CcyO9HIOKApIUNAIBHON WIEMHH — 110 pe3yJibTa-
tam JKT;

pacIIupeHueM  KeJyIOYKOBOM  CHUCTEMBI U
HapPYKHBIX IUKBOPHBIX POCTPAHCTB — 10 Pe3yJIbTa-
tam HCT;

* [10 JIAHHBIM JIAOOPATOPHOT'O MCCJIEJIOBAHUS — B
OMOXUMHUYECKOM aHajln3e KPOBU OTMEUYAJIHCh
runepdepMeHTEMUs — TOBBIIIEHUE IOKa3aTesel
AJIT, ACT 6ousiee uem B 5 pas, JIIT' — n0 2269 Ex./n,
KO®K — 10 635 Ex. /i1, runiormnkeMus.

s moaTBep:AeHus 60o1e3Hu ITomIte ObLIO ITPO-
BEJIEHO HCCIIEZIOBAHUE HA OTNpe/ieIeHUE aKTUBHOCTH
KUCION anbda-TaoKO3UAa3bl B MATHAX BBICYIIIEH-
HOW KpOBU C NPUMEHEHHEM TaHJEMHOU Macc-
CIIEKTPOMETPHUU. BBIABIIEHO pE3KOe CHIDKEHHE
anbGa-TIIKO3UAa3bl 10 0.09 MKMOJIb/JI/4 (HOpMa
1.00—25.00 MKMOJb/y1/49). CHIDKEHUE aKTHBHOCTH
(epMeHTa TTOCITYKHUIIO OCHOBAaHHUEM JIJIsI TIOCJIETYEO-
mert JIHK-guarHocTuku. 29.09.2021 TOJIyYEHBI
pe3yJIbTaThl KCCIIEIOBAHUS KPOBU peOEHKAa METO-
oM «cyxoro msatHa». C HCIOJIb30BAaHHEM METO/Ia
MIPSIMOTO aBTOMATHYECKOTO CEKBEHHUPOBAHUA IIPO-
BeJIeH IIOJIHBIN aHanu3 reHa GAA. BoIsBiIeHbI 2 rere-
POBUTOTHBIE MYTAIlAH, MOATBEPIKAAIOIIHE JUATHO3
6osie3nu [Tomre.

TakuMm oOpa3oM, HA OCHOBAHHUHU JAHHBIX aHAM-
He3a, OOBEKTUBHOrO 00C/IeIOBaHUsA, crenudmuye-
CKUX U Hecltenu(puIecKux 1a00paTOPHbIX U HHCTPY-
MEHTAJIPHBIX HCCJIEIOBAHUM, OCMOTpa CIeIHaIn-

(reference values 1.00—-25.00 pmol/l/h) was
revealed. The decrease in enzyme activity served as
the basis for the subsequent DNA diagnostics. On
September 29, 2021, the results of dry blood spot
analysis were received. A complete analysis of the
GAA gene was performed by direct sequencing. Two
heterozygous mutations were identified, confirming
the diagnosis of Pompe disease.

Thus, based on the data of the anamnesis, physi-
cal examination, specific and non-specific lab and
clinical test, examination of specialist physicians, the
final clinical diagnosis was made:

Principal: type II glycogenosis, Pompe disease,
early infantile form, severe course.

Complications of the principal disease: second-
ary metabolic cardiomyopathy (secondary symmet-
rical non-obstructive pseudohypertrophy of the
myocardium of the ventricles and interventricular
septum with a moderate decrease in myocardial con-
tractility). WPW syndrome with paroxysmal tachy-
cardia episodes. Circulatory failure 2B, degree 3.

Bilateral multisegmental pneumonia, respiratory
failure, degree 2.

Secondary myopathic syndrome (flaccid tetrapa-
resis, bulbar palsy, gross retardation of psychomotor
development). Syndrome of hydrocephalus.

Malnutrition, degree II.

Pathogenetic therapy with the alglucosidase alfa
enzyme is the only possible pathogenetic treatment
for this disease registered in the Russian Federation.
Alglucosidase alfa is a recombinant form of human
acid alpha-glucosidase. After receiving the results of
measuring the acid alpha-glucosidase activity in
dried blood spots, DNA diagnostics and verification
of the diagnosis on 10/03/2021, a face-to-face con-
sultation was held by Dr. Sci. (Med.), Professor of the
V.A. Tabolina Department of Hospital Pediatrics
No. 1 of the Pirogov Russian National Research Med-
ical University, pediatric cardiologist, member of the
Expert Commission on Pompe disease N.P. Kotlu-
kova. As a result, a decision was made to start ther-
apy with Myozyme (alglucosidase alfa). On October
12, 2021, the first injection of Myozyme was per-
formed at a dosage of 100 mg + 80.0 ml of NaCl 0.9%
intravenously, as a continuous infusion for 3 hours,
starting at a rate of 5 ml/h. The girl bore the infusion
satisfactorily. No adverse reactions observed. Paren-
teral nutrition (Aminoven, Lipofundin), Carvedilol
was added to the previous therapy, correction of the
identified syndromes continued. On October 26,
2021, the second administration of Myozyme was
carried out without adverse reactions. The next day,
October 27, 2021, the girl’s condition deteriorated
dramatically, bradyarrhythmia with a transition to
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CTOB TIIOCTaBJIEH OKOHYATEJIbHBIH KJIMHUYECKUH
JINarHO3:

OcHoBHOIi: rIuKkoreno3 I tuma, 6os1e3us ITomie,
paHHsAA uHpaHTWIbHAA GOpMa, TAKEI0e TEUeHUE.

OcJ10KHEHUST OCHOBHOTO 3a00JI€EBAHUS: BTOPHY-
Has MeTaboyimuecKas KapAuOMUONATHsA (BTOPUIHAS
CUMMeTpUYHas HEOOCTPYKTHUBHAS IICEBIOTHUIIEPTPO-
us MUOKap/a JKeJTYIOUKOB U MEXKETYTOIKOBOM
[IEPETOPOJKN ¢ YMEPEHHBIM CHUKEHUEM COKPAaTHU-
TeJIbHOU criocoOHOCTH MuOKapza). Cuagpom WPW ¢
MIPUCTYIIaMH TaPOKCU3MaIbHOH Taxukapanu. Hemo-
CTaTOYHOCTb KpoBooOpamieHus 25 — 3-1i cr.

JIByCTOPOHHSASI MOJIMCETMEHTAPHAsA ITHEBMOHUSA,
JIbIXaTeJIbHAas HeJIOCTATOYHOCTh 2-H CT.

Bropuunbiii MuomaTudecKuil CUHAPOM (BSLIBIN
Terpanape3, OysipOapHBI  CHHIpOM, Tpybas
3a7iepiKKa IICUXOMOTOPHOTO pa3BUTHA). ['maporie-
(anbHBIN CHHAPOM.

Henocratounocts nutanus I ct.

[Tarorenernueckas Tepanus GepMEHTOM aJITJIIO-
KO3U1a30i anbda ABJIAETCS €NUHCTBEHHBIM BO3-
MOKHBIM TIaTOT€HETHYECKHUM METO/JIOM JIEUEeHUs
JTAaHHOTO 3a00JIeBaHUsA, 3apPETUCTPUPOBAHHBIM HAa
Tepputopun PO®. Anriokosniasa anbda mpescTas-
J1s1eT c060Y peKOMOMHAHTHYIO (DOPMY YeI0BEUECKOU
KUCTION anbda-Tiioko3uasel. [locae mosydeHus
Ppe3yJIbTaTOB UCCIeJOBAaHUSA Ha OlIpe/iesieHre aKTUB-
HOCTH KHCJION ayib(da-TIIFOKO3U/a3bl B IIATHAX BHICY-
meHHOU KpoBu, JJHK-mmarHoctukm m Bepuduka-
MU IHarHo3a 03.10.2021 ObLIa MpOBeJieHa OUHask
KOHCYJIbTalluA JI-pa MeJl. HaykK, mpodeccopa kade-
JIPBI TOCIUTATBHOM nepuaTpuu NO 1 um. B.A. Ta6o-
auHa OTAOY BO «Poccuiickuii HaIlMOHAJIBHBIN
HCCJIEZIOBATEJIbCKUA MEJUIIMHCKUA YHUBEPCUTET
uMm. H.W. TTuporosa», IETCKOTO KapAN0JIOTa, YieHa
SKCIEPTHOH KoMuccHH 10 Oose3nu  [lomme
H.II. KoTyiykOBOH, B pe3ysbTaTe MPUHSATO PEIIeHUe
HauaTh TEpANUIo IpenapaToM « Matiozaiim» (ario-
Ko3uzasa anabda). 12.10.2021 MPOU3BEAEHO ITEPBOE
BBeleHHe Tmpernapata «MaiosaiiMm» B [03UPOBKE
100 Mr + 80.0 mu NaCl 0.9% BHYTPHUBEHHO, B BHJIE
HeNpephIBHON NH(QY3UU B T€UEHUE 3 U, HAUMHAS CO
ckopoctH 5 MuI/4. JleBouka BBeJIEHUE IIepeHecsia
VIOBJIETBOPUTENbHO. [I0OOYHBIX peakIuil He
Habmoganock. K panee mpoBOAWMON —Tepamuu
JI00aBJIEHO MMapeHTepaJibHOE MUTaHWe (AMUHOBEH,
Jluntodbyuaun), KapBeausiosn, mpoosrKatach KOp-
PeKIUs BBIABIEHHBIX CHHAPOMOB. 26.10.2021 6bLIO0
MPOBEJIEHO BTOpPOE BBeJleHMEe mpenapara «Mario-
3aiiM», TOOOYHBIX peaKIUi Ha BBeZeHHe He ObLIO.
Ha cnexgyromue cyTkw, 27.10.2021, COCTOSHHUE
JIEBOUKH PEe3KO YXy/IINJIOCh, OTMedasiach Opamua-
pUTMUS C IEPEX0JIOM B acuctosuo. HauaTer peanu-
MAITMOHHBbIE MEPOIPUATUSA: 3aKPBITBIH Maccax

asystole was noted. Resuscitation was started:
closed-chest resuscitation, adrenaline, atropine, hor-
mones intravenously. MV was continued (FiO, —
100%, rate — 50). After 15 min of resuscitation, car-
diac activity was restored, after which the resuscita-
tion for cardiac arrest was performed twice. The last
resuscitation continued for 30 minutes but without
success, and at 16:15 on October 27, 2021 death was
pronounced.

CONCLUSION

The presented clinical case demonstrates the
most negative of the possible consequences of the
infantile form of Pompe disease — the death of a
child. It is possible that the clinical form in this child
had an unfavorable prognosis initially, it developed
and progressed rapidly, leaving no time for a diag-
nostic search. Unfortunately, this is often the case
with many rare diseases. Without the specific test
results, including genetic, the diagnosis will not be
confirmed, and the way to a reasonable assignment
of such tests is quite long. Competent actions of a
pediatrician, clinical suspicion for infants with
unusual combinations of symptoms, multiorgan
lesions, involvement of subspecialist physicians,
including genetics, in the examination of the patient
will help to increase the efficiency of the diagnostic
stage. Finally, the inclusion of Pompe disease in the
list of diseases for neonatal screening is relevant. In
this case, the treatment will be preventive in nature
and will not allow the symptoms of the disease to
develop in a severe form. Preventive therapy will not
only prevent death in Pompe disease, but also sig-
nificantly reduce the percentage of disability.
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Cep/La, ipeHaINH B/B, aTPOIIHH B/B, TOPMOHBI B/B.
IIponomxena MBJI ¢ mapamerpamu FiO, 100 %,
rate 50. Uepes 15 MUH peaHUMAIIMOHHBIX MEPOIIPHU-
SITUU CEPZIEUHYIO JIeATEIHHOCTh YIJIOCh BOCCTAHO-
BUTH, IIOCJIE 3TOTO ellfe ABAXK/bI BBIIOIHAINCH pea-
HUMAaI[OHHbIE MEPOIIPUSATHS IO TOBOJTY OCTAHOBKH
cepAna, MoCJIeAHUN pa3 peaHHMAaIllOHHBIE MEpPO-
MIpUATHUS, IPOBOAUMEIE B TEUeHHE 30 MUHYT, ycIexa
He HuMeJId, B 16:15 27.10.2021 KOHCTaTHPOBAaHA
CMEPTb.

3AKJIIOYEHUNE

IIpenicTaBieHHBIM KIMHUYECKUH cIydail 1eMOH-
CTpPUpPYeT caMOe HeraTUBHOE 13 BO3MOXKHBIX IIOCTIE] -
cTBUH MutaieHYeckor (opmbl 6ose3nn Ilomie —
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cMepTh pebeHka. Bo3aMOKHO, UTO UMEHHO Y 3TOTO
pebenka xiImHHUYecKas ¢hopMa HM3HAYAIBHO HMMesia
He6JJIaTONPUATHBIN IPOTHO3, OBICTPO PA3BUBAIACH U
IporpeccrpoBasia, He OCTaBJAA BPEMEeHH JJIA Jiha-
THOCTHYECKOTO roucka. K corxaneHnio, co MHOTUMH
penxumu 3a6071€EBAHUSAME TaK YacTO U IIPOUCXO/TUT.
Bes pesynbraToB crieruuuecKux UCCae0BaHU, B
TOM 4HCJIe TeHeTUUeCKOTo, UarHo3 IO/TBEPKIAEH
He OyzeT, a Jopora K 000CHOBAHHOMY Ha3HAUEHUIO
TaKUX UCCJIEIOBAHUH OKA3bIBAETCS JOBOJIBHO JJTUH-
HoU. [ToBbICHTH 3D HEKTUBHOCTD IMATHOCTUYECKOTO
JTama IOMOTLYT T'DaMOTHBIE JIeCTBUA IeUaTpa,
HACTOPOKEHHOCTh B OTHOIIEHWM MJIaJIEHILIEB C
HEOOBIYHBIMU COYETAHUSMHU CHUMIITOMOB, MYJIBTHU-
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CBEJAEHUA /14 ABTOPOB

TPEBOBAHUWA K ITPE/TOCTABJIEHUIO
MATEPUVAJIOB JJIA ITYBJIMKAIITN
B JOURNAL OF SIBERTIAN MEDICAL
SCIENCES

B Journal of Siberian Medical Sciences (manee —
JSMS) nmy6iukyoTCcs HayuYHbIe 0030PbI M CTAThU 10
MEJUIIMHCKUM HayKaM, IOATOTOBJIEHHBIE TI0 MaTe-
pyazaM OpUTHHAJIBHBIX HAYYHBIX HCCJIETOBAHUM.
JSMS BBIXOZIUT 4 pasa B rof.

TpeboBaHUsI, MPeAbABISAEMbIE K ITyOJIUKAIH-
am B JSMS, chopmynupoBaHsl ¢ yueToM TpeboBa-
HUH, IPeIbIBIISIEMBIX K PEIEH3UPYEMBIM HAYUHBIM
U3JaHUSAM, B KOTOPBIX JOJIKHBI OBITH OIyOJIMKOBA-
HBl OCHOBHBbIE HAay4HbIE Pe3yJIbTAThl JUCCEPTAIIUH
Ha COWCKAHUE yYEHOU CTEIeHHW KaHJIWAATa U JIOK-
TOpa HayK.

CraTbu, OTIIpaBJIeHHbIE aBTOPAMU B JPyTHE U3-
JlaHUSA W/WJIA HalledyaTaHHbIE paHee B HUX, K OIry0-
JINKOBAHUIO HE TPUHIUMAIOTCS.

I[Ipu omucaHwu HAYYHO-UCCJIEIOBATETBCKUX
KJIMHUYECKNX PaboT C TMpUBJIEUEHHEM YesOBeKa
B KauecTBe 0OBEKTa HCCIIEZIOBAHUA aBTOPBI JTOJIXK-
HBl YKa3aTh, COOTBETCTBOBAJIA JI OHHU MEXKIyHa-
POZIHBIM M POCCHUHCKHM 3aKOHOJIATEJIbHBIM aKTaM
0 IOPUAUYECKUX U ITUUECKUX MPUHITUTIAX MeINKO-
OMOJIOTUUECKHUX HCCIIeIOBAHUH Takoro poja. He j1o-
IIyCKAEeTCS WCIIOJIb30BaHUE (PaMUIUH, WHUINAJIOB
OOJIBHBIX U HOMEPOB HcTOpuil Oose3nu. IIpu omu-
CAaHUHU DKCIIEPUMEHTOB Ha >KHUBOTHBIX HEOOXOIH-
MO YKa3aTh, COOTBETCTBOBAJIO JIU COZIEpKAHNE U HC-
[10JTh30BAHUE JIAOOPATOPHBIX JKUBOTHHIX IIPABUIIAM,
MPUHATHIM B YUPEXKASHUN, PEKOMEHAIINAM HaIU-
OHAJIBHOTO COBETA IO UCCJIE0OBAHUIM, HAITHOHAIb-
HBIM 3aKOHaM.

ABTOpCKUeE ITpaBa cobJII0AI0TCS B COOTBETCTBUH
¢ 'paxkmarckum xkogekcom Poccuiickoit @enepanun
(4. 4) ¥ IPyrUMU AeHCTBYIONUMH HOPMATUBHBIMU
JIOKyMeHTaMH. ABTOPHI HECYT IIOJIHYIO OTBETCTBEH-
HOCTH 32 COZIep KaHUe CTaTel.

B pepakuuio JSMS aBTOpPHI I0JI2KHBI IIPEOCTA-
BUTH:

1) 2/€KMPOHHYI0 8epculd Ccmambvll, IMOJITOTOB-
JIEHHYIO B COOTBETCTBUHU C TPEOOBAHUSIMHU K 0DOPM-
JIGHUIO CTaTel, N3JI0KEHHBIMHU HIKE;

2) opueuHaa cmamosu B IEYaTHOM BHJIE C YKa3a-
HHeM TOpO/a, aThl, GAMUINHU C HOAIIUCHI0 KaXK/10-
ro aBTopa (Ha ImocJie/THeH cTpaHuIle), BU3ou «B me-
YaTh» U MOZIUCHIO (Ha TIEPBOH CTpaHUIIE) 3aBEY-
o1ero Kadeapol MM MHOTO JO0JIKHOCTHOTO JIUIIA
opraHusaiuy, Ha 6a3e KOTOPOU BBIIIOJIHEHO HCCJIe-

JIOBaHUE. ABTOPBI IIPEIOCTABJISIOT CTAThU B pe/laK-
U0 JIMYHO WJIH TI0 TIOUTE;

3) coenacue Ha TyOJMKamuoO cratbd B JSMS
1 00pabOTKy IepCOHAJIbHBIX TAHHBIX aBTOPOB (3a-
MTOJTHSIETCS KaK/IbIM aBTOpoM) (cM. Ha catite HTMY:
Www.ngmu.ru/cozo/mos);

4) nnsa corpynaukoB ®I'bOY BO HI'MY Mun-
3apaBa Poccuu (mamee — HIMY) — asxcnepmuoe
3axaroueHue OTAeNa KOOpAWHAIMHU (eaepasibHbIX
MIporpaMM, KOHKYPCHBIX ITPOEKTOB ¥ MHHOBAI[HOH-
HOTO Pa3BUTHs YIIPaBJEHUS MO HAyKe, MHHOBAIIH-
aM 1 uHGopmaruzanuu HC'MY (cm. www.ngmu.ru);
JUIS CTOPOHHUX aBTOPOB — HANpas./ieHue Ha onyo-
AuxosaHue Ha GUPMEHHOM OJIaHKE OpPraHU3aIluH,
Ha 6a3e KOTOPOU BBINIOJIHEHO OPUTHHAJIPHOE HAYY-
HOE HCCJIeJIOBaHUE, 32 IMOAINCHI0 OTBETCTBEHHOTO
JTOJIXKHOCTHOTO JIUIIA.

ITPABUJIA O®OPMJIEHHU A PYKOITUCEM

1. Tekcr crarbu HaOMpPaeTCs B TEKCTOBOM PelaK-
tope Microsoft Word, Open Office u zp., Bce mos
2 cM, mpudt Times New Roman, kersip 12, Mex-
CTPOYHBIN HHTEPBAJ 1,5. TEKCT cTaThb HEOOXOHMO
HaIpaBUTh B pefakiuio JSMS B Bujie OT/eJTbHOTO
¢daiina ¢ ykazanuem ®MO nepsoro aBropa — MBa-
HOoB W.U. Tekcr.doc. Jlomyckaercst oTmpaBka daii-
J10B B popmartax doc, docx.

2. ®11O aBTOpPOB HAOUpAETCS CTPOYHBIMH OYK-
BaMU KYPCHUBOM Ha PyCcCKOM s3bIKe. VIHHUITHAIIBI
moMeImaTes nepexn damuinei aBropa. [lopsanoxk,
B KOTOPOM OYAYT YKa3aHbI aBTOPBI, ONPe/IeIsIeTCs
HX COBMECTHBIM PeIlIeHHeEM.

3. T'opon m HazBanme MecT pabOTHI aBTOPOB
0hOPMIISIIOTCSI CTPOYHBIMH OyKBaMU KypPCHBOM
Ha PYCCKOM SI3BIKE.

4. CraThsi [ODKHA COJIEPIKATh AHHOTAIIMIO
Ha PYCCKOM sI3bIKE. B aHHOTAI[UM JIOJKHBI OBITH M3-
JIOKEHBI IIeJIM HCCJIeZIOBAaHUsI, OCHOBHBIE IIpOIIe-
IypBl, pe3yJIbTaThl OPUTHHAJIBHBIX HCCJIETOBAHUI
u BeIBOABL. IloJ1 aHHOTAI[MeN TToMelaeTcs mo/A3aro-
J10BOK «KiIroueBnle c10Ba», IOCJIE HEro JI0 10 KO-
YeBBIX CJIOB WJIN KOPOTKHUX (pas, KOTOpble OyayT
CIIOCOOCTBOBATh MPABUJIBHOMY WHJIEKCHPOBAHUIO
CTaThU B IIOMCKOBBIX CHCTEMAX U CHCTEMaxX LIUTHPO-
BaHUA. AHHOTAIIMIO HEOOXOMMO HAIIPABUTh B pe-
gaknuio JSMS BMecTe ¢ TEKCTOM CTaTbU B BHJIE OT-
nesibHOTrO (haitia ¢ ykazanuem @O mepBoro aBTo-
pa — HWBanos WU.U. auHorarus.doc. Takske mpemo-
CTaBJIAIOTCA CBEJIEHU O KaXK/I0M U3 aBTOPOB: haMu-
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JIvsl, ©UMsI, OTYECTBO (IIOJTHOCTHIO HA PYCCKOM SI3BIKE
U B TPAHCJIUTEPAIIUH), VIEHBIE 3BAaHUSA U YUEHAs CTe-
MeHb, IOJIKHOCTh, MeCTO pPaboThl, pabounii TeaedoH
U aJipec 3JIEKTPOHHOM mouThI (e-mail). CBegeHust He-
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JeBbIe CJIOBa, MHGopMarusa 06 aBTopax U Ha3BaHUE
VUpEeXIEeHUH JOJIKHBI OBITh TAK)Ke IPEIOCTABIEHbI
Ha aHTJIMHACKOM SI3bIKE.

5. TabyuIbl MOMeEIAl0TCs B TEKCT cTaTbu. Ta-
OJIUIIBI AOJIKHBI OBITH ITPOHYMEPOBAHBI TIOCJIENI0-
BaTEJIBHO B COOTBETCTBUU C MOPAAKOM, B KOTOPOM
OHH YIIOMHHAIOTCA B TeKcTe (Hampumep, Tabu. 1,
TabJ. 2 U T. 71.).

6. PUCyHKU BCTaBJISAIOTCA B TEKCT CTAThU, & TaK-
JKe TIPEJIOCTABIISIIOTCS B BUJIE OTIEJIBHBIX IIPOHyMe-
poBaHHBIX (daiisioB ¢opmaTa .jpg uau .gif ¢ paspe-
1ieHrieM He MeHee 300 dpi. PUCYHKU J0/KHBI OBITH
KOHTPACTHBIMH M YETKUMH, OYKBBI, ITUGPHI U CHM-
BOJIBI HA HUX JIOJI’KHBI OBITh Pa3JIMIUMBI. PHCyHKa-
MU CYUTAIOTCA I'padUuKy, peHTreHorpaMMmel, GoTo-
rpadpuu winu Jro0ble Jpyrue rpadguueckue 0ObeK-
Tbl. ®oTOrpadu JIro/Iel He TOJIKHBI ObITh Y3HABae-
MBIMU, JINOO K HUM JIOJI>KHO OBITH ITPUJIOZKEHO ITHCH-
MEHHO€e pa3pellieHre Ha UX MyOJIuKamuo. PucyHkn
JIOJKHBI OBITh IMPOHYMEPOBAHbBI IOCJIEI0OBATETHHO
B COOTBETCTBUU C MOPSAIKOM, B KOTOPOM OHHU BIIED-
BbI€ YIIOMHUHAIOTCS B TEKCTE — PHUC. 1, PUC. 2 U T. .
IMoamucu pa3MenialoTcs B TEKCTE IO PUCYHKAMHU.
B nmoamucax k mukpodororpadusaM ykasblBaeTcA
CTelleHb YBEJTUUYEHHU S U CII0OCOO OKPACKH.

7. B TeKCTe cTaThU UCIOJIB3YIOTCS CIIEIYIOIIHE 3a-
TOJIOBKU: BBeJIEHUE, IIeJIb FCCJIEZIOBAHUS, MaTepua-
JIBI ¥ METO/IbI, PE3YJIBTATHI U 00CYKIeHTE, BaKJTI0Ue-
HUe, CIIUCOK JINTEPATyPHI.

8. Hcnonp3yoTes TOJIBKO CTaHZAPTHBIE OOIIe-
MpUHATHIE cOoKpaieHus (abbpeBuarypsl). He mpu-
MEHSIOTCS COKpAIlleHusI B Ha3BaHUU cTarthu. [loji-
HBI TEPMUH, BMECTO KOTOPOT'O BBOAUTCS COKpAIIe-
HUE, JIOJIKEH IIPEIIECTBOBATh IIEPBOMY HCIIOJIB30-
BAHUIO 3TOTO COKPAII[EHUS B TEKCTE.

9. O6sI3aTeIPHO HAJIMYHUE CIIHCKA JIUTEPATYPBL.
Bubsmorpaduueckre CChIJIKU B TEKCTE CTAThH Jla-
I0TCsA apabckuMH IudpaMu B KBaJpaTHBIX CKOO-
KaXx, B IIOJTHOM COOTBETCTBUHU C HyMepaImueH crrcka
suteparypbl. CCHIJIKH B TEKCTE CTATHH JOJIKHBI J1a-
BaThCA MOCIEA0BATEIBHO 110 Bo3pacTanuio: [1]...[2]...
[3]... u T.1. Pa3BepHyTOE OMMCaHUE UCTOUHUKA B CITH-
cke ymutepaTypsl npegoctapiasgoTcesa no 'OCT 7.0.5-
2008. Cnucok JUTepPaTyphl AOIKEH COAEPKATD IIy-
OymKaIuu 3a MocJIeIHue 5 JIeT. B crmcke siurepary-
pbl Bce HH(POPMAIIMOHHBIE UCTOYHHUKHU ITEPEUHCIIS-
IOTCS B MOPSIZIKE UX ITUTHPOBAHUS.

10. Pepaknusa JSMS Geper Ha cebsi IpUCBOEHHE
KaKJIo0i my6mkyemoi cratbe HOMepa YK u ocy-
I[ECTBJIEHUE TIOJTHOTO IIepeBO/ia CTAaThU HA aHIVIMHU-
CKUU SI3BIK.

11. CTaThH, HE COOTBETCTBYIOIIME YKA3aHHBIM pe-
JlakIend TpebOBaHUAM, K OITyOJIMKOBAHUIO HE TIPHU-
HUMAIOTCA.

IIOPATOK PEIIEH3MPOBAHUA
PYKOIIUCEN, IPUHUMAEMBIX
AJIA ITYBJINKAITN

1. Pykomnucu craTel, HOCTYNUBIINX B PeJJaKIIUIO,
HAIIpaBJIAIOTCA JJI pelleH3UPOBaHUA 4YJeHaM pe-
JIAKITMOHHOTO COBETA C IIeJIBI0 UX HKCIEPTHOU OlleH-
KU Ha NIPEAMET COOTBETCTBU:A TpeboBaHUAM JSMS
u Bricimeii arrecTanimoHHOM KoMuccuu ripu MuHU-
crepcTBe oOpa3oBaHus U HayKu PO.

PerieH3eHTHI yBeJOMJIAIOTCA O TOM, UTO B LIEJIAX
obecrieueHNsI aBTOPCKUX U APYTUX HEHMMYIIECTBEH-
HBIX [IPAB IPUCJIAHHBIE PYKOIIMCH He TOJIJIeKaT pas-
IIalleHUI0, KOIIMPOBAHUIO, paclipocTpaHeHu1o. Pe-
[IeH3UPOBaHUe IIPOBOIUTCA aHOHUMHO.

[Ipu oTka3e B HAIIpaBJIeHUH Ha PelleH3UPOBaHUE
IIPeICTaBJIEHHOM aBTOPOM PYKOIMCU PeJlaKIus Ha-
IIpaBJIsieT aBTOPY MOTHUBHUPOBAHHBIN OTBET B DJIEK-
TPOHHOM BUJIE.

Pepaknua >kypHasia 10 NHCBMEHHOMY 3allpocy
HaIlpaBJisieT aBTOpPAM pelieH3UuN Ha IMOCTYIIUBIINE
MaTepuasIbl B 3JIEKTPOHHOM BHJIe. ABTOPBI 00sI3aHbI
y4ecTb 3aMedaHUs PelieH3eHTOB U BHECTU B CTaThIO
COOTBETCTBYIOIIYE UCIIPABJIEHU S UJIH IIPEJIOCTAaBUTh
MOTHUBHPOBAHHBIA OTBET O HECOIVIACUU € 3aMeYaHU-
SIMU pelleH3eHTa.

PepaknyonHas Kojjlerns NPUHUMAaeT pelleHue
0 BO3MOXKHOCTHU ITyOJIMKAITUU CTAThU WUJIM OTKJIOHS-
eT ee II0 pe3yJIbTaTaM pelleH3UPOBaHUA.

Periensun xpaHATCA B peJlaKLIU KypHaJia B Te-
YeHUe 5 JIET C MOMEHTa Iy OJINKaIIHH.

2. Peflak1iuieii He IOMyCKAIOTCA K ITyOJIMKAIIAH:

— CTaTbH, TeMaTHKa KOTOPBIX HE COOTBETCTBYET
HAy4YHOMY HaIlpaBJIeHUIO }KypHaJIa,;

— CTaTb{, aBTOPbl KOTOPBIX OTKAa3bIBAIOTCA OT
TEXHUYECKOU TOpabOTKHU CTaTel;

— CTaTbhH, aBTOPBI KOTOPHIX HE BHECIIN KOHCTPYK-
THUBHbIE 3aMe4YaHUs pelleH3eHTa B TeKCT CTaTbu
Y He IPeI0CTaBUIIM MOTUBUPOBAHHBIN OTBET O HECO-
IVIaCUU C 3aMeYaHUAMU pelleH3eHTa.

B cityyae OTKJIOHEHU S CTaThU PEJAKIIN S HATIPaB-
JIIET aBTOPY MOTHBHPOBAHHBIA OTKa3. Pemakius
JSMS He XpaHUT pyKOIIMCH, He IPUHATHIE K IeYa-
TH. PyKonvcu, IpuHATHIE K ITyOJINKAIIHT, HE BO3BPA-
I[AI0TCA.

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