es JOURNAL
S of SIBERIAN

»» MEDICAL
** SCIENCES

0 vvwvew
00000

OPEN
ACCESS




ISSN 2542-1174

JOURNAL of SIBERIAN

MEDICAL

SCIENCES

Volume 4 (2020)

IIPEACEAOATEJIb PEJAKIITMOHHOI'O COBETA
Mapusakua U.0., npod. (Poccust)

CHAIR OF EDITORIAL COUNCIL
Marinkin I.0., Prof. (Russia)

TJIABHBI PEJIAKTOP

ITocuesnosa T.WU., npod. (Poccust)

EDITOR-IN-CHIEF
Pospelova T.I., Prof. (Russia)

3AMECTUTEJIN IVTABHOI'O PEJAKTOPA

Kysnenosa B.TI'., npod. (Poccust)
CaBuenko C.B., npod. (Poccust)

DEPUTIES EDITOR-IN-CHEF

Kuznetsova V.G., Prof. (Russia)
Savchenko S.V., Prof. (Russia)

OTBETCTBEHHBII CEKPETAPD

Maxkcumosa E.A. (Poccus)

EXECUTIVE SECRETARY
Maksimova E.A. (Russia)

PEJTAKITMOHHBIV COBET

Adranac JI.H., akan. PAH (Poccus)

Barenuienep ®., npod. (Fepmanvis)

Buacos B.B., akajs. PAH (Poccus)

Boesoma M.H., akayn. PAH (Poccus)

T'pom6 C., npod. (Opanius)

Hopodees C.B., kaua. mes. Hayk (Poccust)

Jprrait A.M., akag. PAH (Poccust)

Knanos B.B., npod. (Poccus)

Mioup X.A., npod. (CIIIA)

HwuiabcoH II.M., npod. (IlIBerus)

Py:xuuka T., mpod. (l'epmanus)

CemenoB B.M., npod. (benapycs)

®enepuko M., npod. (Uramns)

Yepubix E.P., akan. PAH (Poccus)

IIafixapos M.3., mpod., wri.-kop. HAH PK
(Kasaxcran)

IIkypynuii B.A., akag. PAH (Poccust)

EDITORIAL COUNCIL

Aftanas L.I., Academician of RAS (Russia)
‘Wagenlehner F., Prof. (Germany)

Vlasov V.V., Academician of RAS (Russia)
Voevoda M.I., Academician of RAS (Russia)
Gromb S., Prof. (France)

Dorofeev S.B., Cand. Sci. (Med.) (Russia)
Dygay A.M., Academician of RAS (Russia)
Zhdanov V.V., Prof. (Russia)

Muir H.A., Prof. (USA)

Nilsson P.M., Prof. (Sweden)

Ruzicka T., Prof. (Germany)

Semenov V.M., Prof. (Belarus)

Federico M., Prof. (Italy)

Chernykh E.R., Academician of RAS (Russia)

Shaydarov M.Z., Prof., Corresponding Member of NAS RK
(Kazakhstan)

Shkurupiy V.A., Academician of RAS (Russia)

PEJAKITMOHHAA KOJIJIETUA
Burrep U., npod. (Benrpus)
Brepraynna Moxancen T.E., npod. (Hopserus)
Tanuukui @.A., npod. (Kazaxcran)
T'enepasoB U.U., mpod. (bemapycn)
3ounosa E.B., npod. (Poccus)
Kapa6unnesa H.O., npod. (Poccus)
KiumonToB B.B., npod. (Poccust)
Kossiner H.B., npod. (Poccus)
Koumropuna E.I'., npod. (Poccust)
Koxno B.H., mpod. (Poccus)
KpacuoB B.A., mpod. (Poccust)

EDITORIAL BOARD

Bitter 1., Prof. (Hungary)
Bjerklund Johansen T.E., Prof. (Norway)
Galitsky F.A., Prof. (Kazakhstan)
Generalov L.1., Prof. (Belarus)
Zonova E.V., Prof. (Russia)
Karabinceva N.O., Prof. (Russia)
Klimontov V.V., Prof. (Russia)
Kovynev L.B., Prof. (Russia)
Kondyurina E.G., Prof. (Russia)
Kohno V.N., Prof. (Russia)
Krasnov V.A., Prof. (Russia)



Kpusnosa JI.A., npod. (Poccust)
Kysapuasens E.B., npod. (Poccus)
JloreunoB C.B., npod. (Poccust)
Maponos IL.T., npod. (Poccus)
Hapees A.IIL., npod. (Poccusi)
Hosocesos B.I1., mpod. (Poccus)
OBurHHHUKOB A.A., ipod. (Poccust)
Ocumnenko M.®., npod. (Poccust)
Ilerpex M., mpod. (Yexust)
ITorepsieBa E.JI., mpod. (Poccust)
CoxoJsioBa T.M., npod. (Poccust)
XpsauuH A.A., npod. (Poccust)
Yepuos M.®D., mpod. (Anonns)
Yepusbix B.B., npod. (Poccus)
Yuxkunes 10.B., npod. (Poccus)
IInaruxa JI.A., mpod. (Poccns)
fAxonTos [I.A., npod. (Poccusi)

Krivtsova L.A., Prof. (Russia)
Kulchavenya E.V., Prof. (Russia)
Logvinov S.V., Prof. (Russia)
Madonov P.G., Prof. (Russia)
Nadeev A.P., Prof. (Russia)
Novoselov V.P., Prof. (Russia)
Ovchinnikov A.A., Prof. (Russia)
Osipenko M.F., Prof. (Russia)
Petrek M., Prof. (Czechia)
Poteryaeva E.L., Prof. (Russia)
Sokolova T.M., Prof. (Russia)
Hryanin A.A., Prof. (Russia)
Chernov ML.F., Prof. (Japan)
Chernykh V.V., Prof. (Russia)
Chikinev Yu.V., Prof. (Russia)
Shpagina L.A., Prof. (Russia)
Yahontov D.A., Prof. (Russia)

YYPEAUTEIDb

®I'BOY BO «HoBocHOUPCKUN rOCYyAapCTBEHHBIN MeAUIIUHCKHY
yHuBepcureT» Munszpasa Poccun

Anpec: 6300091, r. HoBocubupck, KpacHsrii mpocit., 52
Tein./dakce: +7 (383) 222-32-04

E-mail: rector@ngmu.ru

Web: www.ngmu.ru

FOUNDER

Novosibirsk State Medical University

Address: 52, Krasny Prospect, Novosibirsk, 630091, Russia
Tel./fax: +7 (383) 222-32-04

E-mail: rector@ngmu.ru

Web: www.ngmu.ru

AJIPEC PEJJAKITUU

®I'BOY BO «HoBOCHOUPCKHIA TOCYIaPCTBEHHBIN MEIUIIUHCKUN
yHusepcureT» Munszpasa Poccun

630091, Poccus, r. HoBocubupcek, Kpacusrii mpocir., 52
Tein./dake: +7 (383) 229-10-82

E-mail: mos@ngmu.ru

Web: http://jsms.ngmu.ru

EDITORIAL OFFICE ADDRESS

Novosibirsk State Medical University

52, Krasny Prospect, Novosibirsk, 630091, Russia
Tel./fax: +7 (383) 229-10-82

E-mail: mos@ngmu.ru

Web: http://jsms.ngmu.ru




COAEPKAHUE

CONTENTS

OPUTMHAJIBHBIE UCCJIEJOBAHMA

KinHuko-1adopaTopHasi XapaKTepHCTHKA KJIeIeBhIX
PHKKeTcH030B B HOBOCHOHPCKOI 061acTI
Oumumonosa E.C., Kpacuosa E.U., Urosnkuna f.I1., TukyHoBa
H.B., bypmucrposa T.I'., Kyauenosa B.I'.

BinaHue peadMINTallMOHHBIX TDEHUPOBOK B
POGOTU3HPOBAHHOM 9K30CKeJIeTEe HA KAYeCTBO KU3HU
NaIMEHTOB C IO3BOHOYHO-CIIMHHOMO3TOBOM TPaBMOI

I'BosmapesBa M.A., Unsacosa E.C., Ipo3nos I'.O., Kapesa H.II.

BiausHNe mapaMeTpoB MeTOAa HHBEPCHOHHOM
BOJIbTAMIIEPOMETPHH Ha KOJIHYECTBEHHOE OIIpe/ieIeHue
HOHA BUCMYTa B (papManieBTUIECKOI CyOCcTaHIIUN
BHCMYTa cy0cajaunuiaTa

Busep A.A., IBanosckas E.A.

IIpumeHeHue ackopOaTa JUTHUS Y JIUI[ CPEAHETO
BO3pacra ¢ KOTHUTUBHOMH AuchyHKIuen
fAnko E.B., [lenensies E.I'., Beqmenp I.H., CemenoB B.A.

KauHuKO-AMHAMHUYecKHe 0COOEHHOCTH TeUeH s
ounoaapHoro ap@eKTUBHOrO PacCTPOMCTBA,
KOMOPOHIHOTO ¢ CHHAPOMOM 3aBHCHMOCTH OT
yHoTpeoaeHuss KAHHAOHOU/I0B

Knumosa 1.10., OBunnHukoB A.A., Kapnymkua A.M.

O1eHKa Ka4ecTBa }KU3HHU OOJIBHBIX apTePUATBHOMN
rUnepTreH3ne, COUeTAaHHOM C XPOHUYEeCKUMU
epeOpPOBaCKYIAPHBIMHA 32001€BAHUAMU
CeBoctbsaHoBa E.B., Hukonaes 10.A., ITonsakos B.A.

JKcIepUMEeHTAJAbHOE U3yYeHN e TOKCHYEeCKOTO BJIUAHUA
JIeKapCTBEHHOIO IIpenapara Ha OCHOBE IIUTPAaTa JUTUA
Ha Cep/IeYHO-COCYIUCTYIO M IEHTPATIHbHYIO HEPBHYIO
cucreMmy

Kopones M.A., Manonos IL.I"., Konenkos B.1.,

Pauxosckas JI.H., Illypasiruna A.B., Jlersarun A.1O.,

Uypun A.A,, [ly6ekas T.O., Beromxkuna T.B.,

Cauppukuna JI.A., ®omuna T.1., ®emoposa E.I1.

AHa/IN3 JIEKAPCTBEHHOTO 00ecIeueHIs HaceJeHus
cesbCcKkux nmocesnenuii HoBocuGupckoi o6ractu
Jxynapos A.C., [I>xynaposa H.A.

IIpumeHeHune ne@dajsoCIOPUHOB B MHOTONPOGUIbHOM
cranuoHape Pecryoanku Tag:xkukucran
CaBuenkosa JI.B., Canzosa M.H., ITynor3oma U.II.

XapakTrep ¥ JUHAMUKA U3MEHEHHI B (haceTOUHBIX
cycTaBax IPH Pa3JINYHOU CTENEHH JlerTeHeparuu
MEKITO3BOHOYHBIX IUCKOB

Kownes B.I1., KpuBomenn A.E., Kosrecos C.B.,
Mockosckuii C.H.

KJINMHUYECKUN CJIYUAL

KJIMHHUKO-aHATOMUYECKO€e HAO/II0/JeHuEe ITEPBOTro
JIETAJIBHOTO UCXO0Ja OT KOPOHABUPYCHOM HH(MEKIINH B
HoBocuoupckoii o6racTu

Hapnees A.I1., Anekcees A.1O., Moposos /I.B., TpaBun M.A.,
MenpuukoB B.M., Kysueros A.B.

ORIGINAL RESEARCHES

4 Clinical and laboratory manifestations of tick-borne
rickettsioses in the Novosibirsk Region
Filimonova E.S., Krasnova E.I., Igolkina Ya.P., Tikunova N.V.,
Burmistrova T.G., Kuznetsova V.G.

17 Effects of rehabilitation training in robotic

exoskeleton on the quality of life of patients
with spinal cord injury
Gvozdareva M.A,, Ilyasova E.S., Drozdov G.O., Kareva N.P.

30 The influence of the stripping voltammetry
parameters on the quantitative determination

of the bismuth ion in the pharmaceutical substance
of bismuth subsalicylate

Vizer A.A., Ivanovskaya E.A.

38 Use of lithium ascorbate in middle-aged individuals
with cognitive dysfunction

Yanko E.V., Pepelyaev E.G., Vedmed G.N., Semenov V.A.

46 Clinical and dynamic features of the course
of bipolar affective disorder comorbid
with cannabinoid addiction

syndrome

Klimova I.Yu., Ovchinnikov A.A., Karpushkin A.M.

52 Assessment of quality of life in patients
with hypertension comorbid with chronic
cerebrovascular diseases

Sevost’yanova E.V., Nikolaev Yu.A., Polyakov V.Ya.

63 Experimental study of the toxic effect

of a drug based on lithium citrate

on cardiovascular and central

nervous system

Korolev M.A., Madonov P.G., Konenkov V.I.,

Rachkovskaya L.N., Shurlygina A.V., Letyagin A.Yu.,

Churin A.A., Dubskaya T.Yu., Vetoshkina T.V., Sandrikina L.A.,
Fomina T.I., Fedorova E.P.

74 Analysis of Novosibirsk Region rural
settlements population drug provision
Dzhuparov A.S., Dzhuparova L.A.

82 Use of cephalosporins in a multifield hospital
of the Republic of Tajikistan

Savchenkova L.V., Saidova M.N., Pulotzoda I.P.

90 The nature and dynamics of the facet joints
changes in varying grades of intervertebral
disc degeneration

Konev V.P., Krivoshein A.E., Kolesov S.V.,

Moscovsky S.N.

CLINICAL CASE

99 Clinical and anatomical case study of the first death
from the novel coronavirus infection

in the Novosibirsk Region

Nadeev A.P., Alekseev A.Yu., Morozov D.V., Travin M.A.,

Melnikov V.M., Kuznetsov A.V.



VIIK 616.993-071(571.14)

KanHuko-1ad6opaTropHasa XxapakTepUCTUKA KelleBbIX
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Ounumonosa E.C.!, Kpacnosa E.W.!, Uronkuna A.11.2, Tukynosa H.B.2, Bypmucrposa T.T'.3,
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Clinical and laboratory manifestations of tick-borne rickettsioses
in the Novosibirsk Region

Filimonova E.S.!, Krasnova E.I.}, Igolkina Ya.P.2, Tikunova N.V.2, Burmistrova T.G.3, Kuznetsova V.G.*

‘Novosibirsk State Medical University
2Institute of Chemical Biology and Fundamental Medicine (Novosibirsk)
3City Infectious Clinical Hospital No. 1 (Novosibirsk)

AHHOTAIIUA

IIens. OnpeneneHre KIMHAKO-J1a00PATOPHBIX 0COOEHHOCTEH KJIEIEBbIX PUKKETCHO30B, B YaCTHOCTH PUKKETCHO-
30B, BBI3BaHHBIX Rickettsia (R.) raoultii u R. sibirica, y B3pocJibix kuteseit HoBocubupckoit obsacta.

MaTepuaabl U MeTO/bl. B mepuos c ampess mo ceHTsI0pb 2016—2017 IT. 00C/IeZI0BAHbBI 665 YeJI., TOCITUTATIH-
3upoBaHHbIX B [BY3 HCO «T'opojickast uHGEKIMOHHAs KJIHHUYecKas 00IbHUIIA NQ 1» U UMEIOIINX B aHaMHe3€ IIPUCaChI-
BaHVe WIN HAIlOJI3aHUe KJIeIa WU SIIU30/] Bble3/1a B JIECHYIO 30HY € ITOCIIETYIONTUM IT0sABJIEHUEM JIMXOPAIKHY ¢ TeMIIepa-
Typoii ot 37 °C u Bbiure. O6pa3nbl KPOBU, CIIMHHOMO3TOBOW JKUAKOCTH U COCKOOA KOXKU € MeCTa IIPUCACHIBAHMA KJIeIa
OpaJsi OT MAIMEHTOB B IIEPBBIE 1—2 JHS IOCJIE€ TOCIUTAIN3AIUN U IIePe]l HaYaJIoM aHTHOAKTepHATbHON Tepanuu. Becem
IanyreHTaM IPOBOJIMIIN KOMILJIEKCHOE KJIMHUKO-7IAa00paTOpHOE 00¢Ie/JoBaHIe HA IOTOCITUTAIIBHOM 3Talle U B CTAl[OHA-
pe. THK pukkeTcHH BBIABIISAIN METOIOM JIByxpayHioBoi ITI[P ¢ mocienyromum cekBenupoanuem [TIP-GparmeHTOB.

PesynabTaTsel. JIHK pukkercuit o6Hapy:KeHa B KJIMHUYECKUX 0Opasiax y 37 mamueHTos (5.6 % ot umucia Bcex 00-
celoBaHHBIX): y 14 nanueHToB — JIHK R. sibirica, y 15 — R. raoultii, y onnoro — JJHK «Candidatus R. tarasevichiae», y
7 nanueHToB — JTHK pyrux BUIOB ¥ TeHOBAPHUAHTOB PUKKETCUH M3 IPYIIIHI KJIEMEBOU MATHUCTOH yimxopaaku (KILT).
CumnToMbI 60J1€3HH, BRI3BBAHHOM R. raoultii, OTIMYATNCh OT CUMITOMOB cubupckoro kiemniesoro Tuda (CKT). Tombko y
JIBYX U3 15 607bHBIX (13.3 %), B 06pasiiax KoTopbix BbisBsiaack JJHK R. raoultii, BbIABIIEH IepBUYHBIN adbEKT ¢ peruo-
HapHBIM JIUM(aZIEHUTOM H CHITBIO, B TO BpeMs Kak y manueHToB ¢ CKT — y 11 u3 14 (75.8 %). Y Bcex nmaiueHToB ¢ R. raoultii
OTMeYeHbI aCTEHUYECKUU CHH/IPOM, Y JIBYX TPeTel — royioBHasA 60y1b U HeOPUINTET, Y KaXK/A0T0 TPeThero — GheOpuiInTeT
710 39 °C. Peiko oTMeuasnnch apTpaIrui U MUAITHH, XapakTepHsble g CKT. fIBjeHnsa MEHUHI3MAa OTMeUeHb! Y 7 aIu-
eHTOB ¢ R. raoultii u y 4 naruenTos ¢ R. sibirica, npuuem y 5 nanuentoB JIHK pukkercuii o6HapyeHa B CIUHHOMO3TO-
BOH KUAKOCTH — V 4 60sbHBIX JTHK R. raoultii u y ogaoro — THK R. sibirica. JITUTEeIbHOCTD JINXOPAZ0YHOTO IEPUOIA B
YCJIOBUSIX IIPOBE/IEHUS aHTUOAKTEPHAIBHON TEPAIIUU COCTABUIIA B CPETHEM 5 JTHEH.

3akysoueHHue. PUKKeTCHO3bI, BbI3BaHHBIE R. raoultil, He UMEIOT TATOTHOMOHUYHBIX Clenu(UIECcKIX IpU3Ha-
KOB, XOTsI MHOT/Ia BBIABJIAIOTCS CUMIITOMBI, KOTOPBIE ITO3BOJIAIOT IIPEJIIIOIOKUTD IUAarHO3, TaKUe KaK JIMXOPaJKa, ChIIb,
uM@oaieHoIaTh:A U IepBUIHBIN addexT.

Kmoueewte caosa: pukkercuu, Rickettsia raoultii, Rickettsia sibirica, «Candidatus Rickettsia tarasevichiae», HoBo-
cubupckast 06J1acTh, KIMHUYECKUE MIPOSBJIEHUs, JaO0paTOpHAs IMAaTHOCTHKA.
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ABSTRACT

Aim. Determination of clinical and laboratory features of tick-borne rickettsioses, in particular caused by Rickettsia
(R.) raoultii and R. sibirica, in adult residents of the Novosibirsk Region.

Materials and Methods. Inthe period from April to September 2016—2017 a total of 665 patients, who were
examined on admission to the Novosibirsk Infectious Clinical Hospital No. 1 and had a history of tick attack, or crawling,
or an episode of visiting the forest zone with the subsequent rise of body temperature to 37°C and above. Samples of blood,
cerebrospinal fluid and skin scrapings from the tick’s bite site were taken from patients in the first 1—2 days after hospita-
lization and before the antibacterial therapy start. All patients underwent a comprehensive clinical and laboratory exami-
nation at the prehospital and hospital stages. The rickettsial DNA was detected by a nested PCR method followed by se-
quencing of the PCR fragments.

Results. The rickettsial DNA was found in clinical specimens of 37 patients (5.6% of all examined patients): in
14 patients — the DNA of R. sibirica, in 15 — R. raoultii, in one patient — Candidatus R. tarasevichiae, in 7 patients — the
DNA of another rickettsia species and genovariants of the spotted fever group (SFG). The symptoms of R. raoultii disease
were different from those of Siberian tick-borne typhus (STT). Only two of 15 patients (13.3%), in whose samples the DNA
of R. raoultii was detected, had an eschar with regional lymphadenitis and rash, while in patients with STT — in 11 of 14
(75.8%). All patients with R. raoultii had asthenic syndrome, two-thirds — headache and febrile fever, and one-third — fe-
brile fever up to 39°C. Arthralgia and myalgia characteristics of STT were rarely noted. The meningism phenomena were
observed in 7 patients with R. raoultii and in 4 patients with R. sibirica, and in 5 patients the rickettsial DNA was found in
cerebrospinal fluid — in 4 patients with the DNA of R. raoultii and in one — with that of R. sibirica. The duration of the

febrile period under conditions of antibacterial therapy was 5 days on average.
Conclusion. Rickettsioses caused by R. raoultii do not have specific pathognomonic features, though sometimes
such symptoms as fever, rash, lymphadenopathy, and eschar may suggest a presumptive diagnosis.

Keywords: rickettsia, Rickettsia raoultii, Rickettsia sibirica, Candidatus Rickettsia tarasevichiae, Novosibirsk Region,

clinical manifestations, laboratory diagnostics.

BBEJAEHMHNE

PHKKeTCHO3bI — pacIpOCTpaHEHHAs IPYIIIA 3a-
00JIeBaHUI UYeJIOBeKa U JKUBOTHBIX, BBI3BIBAEMBIX
mpescTaBuTesssMu mopsiika Rickettsiales, cemeii-
crBa Rickettsiaceae, poma Rickettsia (R.). Bo3oymau-
TeJIN IAHHOTO BU/Ia 3a00J1€eBAHUH MTPEZICTABIISIOT CO-
0ol rpaMOTpUIIATeIbHbIE OAKTEPUHU, SBJISIOIINECS
00JINTAaTHBIMU BHYTPUKJIETOYHBIMU IMapa3uTamHu [1,
2]. 3a mocsieiHYE IECATIIETHS IPOBEZEHO MHOKe-
CTBO DKOJIOTHYECKUX U DIMUJEMUOJIOTHYECKUX HC-
CJIEJIOBAHUI PUKKETCHO30B 110 BCEMY MHUPY, OIIHCA-
HO MHOKECTBO HOBBIX BUIOB PUKKETCHUH, B TOM YHKC-
Jie BBI3BIBAIOIINX IIUPOKUH CIIEKTpP O0JIe3HEH uesto-
Beka [1, 3—9]. IIpencraBurenu poaa Rickettsia mos-
paszensores Ha rpymiy ceinHoro Tuda (CT), rpym-
Iy KJIEMIEBBIX MATHUCTHIX Juxopazok (KIIJI), rpym-
ny R. canadensis u rpynny R. bellii [4, 10]. B rpymmy
puxkkercuit KILI BxogsaT 60Jiee 25 BUAOB, MHOTHE U3
HUX BBI3BIBAIOT 3a00/I€BaHUSA YesIoBeKa [4].

Jlo HelaBHETO BpEMEHU CUHTAJIOCh, YTO HA TEp-
puropuu 3anagHoi Cubupu eTMHCTBEHHBIM PaCIIPO-
CTPAaHEHHBIM KJIEIIEBBIM PUKKETCHO30M U3 TPYIIIIHI
KIJI siByisiercst cubupckuii kiemeBod tag (CKT),
BbI3bIBaeMbli R. sibirica. HemaBHO ommmcaH cirydai
PHIKKeTCHO3a, BbI3BaHHOTO R. heilongjiangensis B As-
taiickoMm Kpae [11]. Kpome Toro, B KJ1eIax BoIsBIIEHbI
JIPyTHe BU/IBI IIATOTEHHBIX PUKKETCUH. Y CTAHOBJIEHO,
YTO B a3WATCKON uacTu Poccru B Kiremax poja
Dermacentor mupoko pacripocrpaHeHsl R. raoultii,
BIIEpPBbIE OIIMCAHHBIE B 1999 T. U BXOJIAIINE B TPYIIILY

INTRODUCTION

Rickettsioses comprise an extensive group of
human and animal diseases caused by representa-
tives of the order Rickettsiales, family Rickettsiace-
ae, genus Rickettsia (R.). The causative agents of
this type of diseases are gram-negative bacteria
which are obligate intracellular parasites [1, 2].
Over the past decades, many environmental and
epidemiological studies of rickettsioses have been
carried out around the world, and many new types
of rickettsiae have been described including those
causing a wide range of human diseases [1, 3—9].
Representatives of the genus Rickettsia are subdi-
vided into the typhus (T) group, tick-borne spotted
fever (TSF) group, the R. canadensis group, and the
R. bellii group [4, 10]. The TSF group includes more
than 25 species, many of which cause human dis-
eases [4].

Until recently, it was believed that in Western
Siberia, the only common tick-borne rickettsiosis
from the TSF group is Siberian tick-borne typhus
(STT) caused by R. sibirica. Recently, a case of ri-
ckettsiosis caused by R. heilongjiangensis in the
Altai Territory has been described [11]. In addition,
other types of pathogenic rickettsiae were found in
ticks. It has been established that in the Asian part
of Russia in Dermacentor genus ticks the R. raoul-
tit, first described in 1999 and included in the TSF
group, are widely spread [12]. This pathogen was
initially found in the ticks Dermacentor nuttalli
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KILJT [12]. JlaHHBIA aTOTeH M3HAYaJIbHO HAWIEeH B
wiemax Dermacentor nuttalli w Rhipicephalus
pumilio B Cubupu u AcTpaxaHCKOH 06J1aCTH, TO3HEE
BBISIBJIEH BO MHOTHX CTpaHaX, IPEUMYIIECTBEHHO B
Kjenax poga Dermacentor [4, 12, 13].

B Hacrosiiiee BpeMsi BBISIBJIEHO W OIHMCAHO IIO-
PSIKa HECKOJIBKUX JIECSATKOB JIOKA3aHHBIX CIIy4YaeB
3aboJieBaHusA, BEI3BAHHOIO R. raoultii [6, 14, 15]. Tax,
B Kurae [THK R. raoultii o6Hapy>keHa B KIIMHUYECKUX
obpas1ax OT MarueHTOB, TOCIUTATU3UPOBAHHBIX IIOC-
Jle TIpucachIBaHUA KJtelen [14, 15]. Kpome Toro, Bo3-
MOKHasI posib R. raoultii Kak 5THOJIOTUYECKOTO areH-
Ta KJIEIEBBIX PUKKETCHO30B MOKa3aHa B psjie paboT
€BPONEHCKUX M POCCUUCKHUX YYEHBIX, HAIPUMED, B
KpOBHU MaIrueHToB B Bocrounoi 'epmannu, [Tosblie,
Opannuu u Poccuu BbIABIEHBI aHTUTENIA K QHTUTe-
HaMm R. raoultii [16—19]. B uccieioBanusix, IpoOBEIEH-
HbIX Bo ®panrun, Ucnanuu, Bearpuu, Typruu u Poc-
cun, IHK R. raoultii o6Hapy»KeHa B KJIEIax, CHATHIX
¢ manuenToB ¢ cugpomom TIBOLA [13, 16, 19—21].

ITepBoie ciayuau Beiaiaenus JHK R. raoultii y
marnueHToB B HoBocubupckoit obsactu (HCO) omu-
caHbl B 2016 T. [22]. Tem He MeHee 0COOEHHOCTU
KJIUHHUYECKUX MPOSIBJIEHUI PUKKETCHO30B, BHI3BaH-
HbIX R. raoultil, y manpeHToB B 3anaguo-CuOupcKkom
peruoHe MaJjio U3y4JeHbl.

IIEJIb NCCJIEJOBAHUA

OmnpesiesieHre KIIMHUKO-1a00paTOPHBIX 0COOEH-
HOCTEH KJIELIEBBIX PUKKETCHO30B, B TOM YHCJIE PUK-
KETCHO03a, BhI3BAaHHOTO R. raoultil, y B3pOC/IBIX KUTE-
ettt HoBocubOUpCcKon 06J1acTH U reHeTH4YecKas Xxa-
PaKTEPUCTHKA BBISBJIEHHBIX U30JIATOB PUKKETCHH.

MATEPUAJIBI 1 METO/ADbI

Kputepuu otbopa: Hanue B aHAMHe3€ Iprca-
CHIBAHUS WJIM HATIOJI3aHUS KJIEIa W/WId 3IU30/a
BBIE3/IA B JIECHYIO 30HY C ITOCJIETYIOIINM TOSIBJIEHH-
eM JIUXOPaaKHu oT 37.0 °C u BbIle U T0OPOBOIBHOE
corJiacue rnaryeHnTa. B mepuos ¢ anpesis mo ceHTsi0pb
2016—2017 IT. 00cyIe0BaHbl 665 YeJl., TOCIIUTATIN3 -
poBauubix B 'BY3 HCO «T'opojickas uH(peKITMOHHAA
kauHUYeckas 6ospHUNA N 1» 1. HoBocubupcka.

Bcem OONBHBIM IPOBEJIEHO KOMIUIEKCHOE
KJIUHUKO-J1ab0opaTopHoe obcaenoBanme. OlieHuBaIn
KJIMHUYECKUE CUMIITOMBI Ha JIOTOCITUTAILHOM 3Tarle
U B CTalMOHAape, Ha (DOHE MPOBOAUMOMN aHTHOAKTE-
puanbHOi Tepanuu (TOKCUIIUKIWH TEepOpaIbHO
100 MT B CyTKHU WU Ie(pTPHAKCOH 2 T B CYyTKU BHY-
TPUMBIIIIEYHO B Te€UEeHHE 5—10 JIHeH). MccetoBanue
reMOTpaMMBbI IIPOBOJIMJIM € TIOMOIIBIO aHAIHU3aTOpa
«emanaiT» (Dixion, Poccust), OHOXUMUYECKOE KC-
cnenoanue kposu (AJIT, ACT) — ¢ BCIOIb30BaHU-
em ananuzaropa LABIO 300 (Mindray, KHP).

and Rhipicephalus pumilio in Siberia and the As-
trakhan Region; later it was found in many coun-
tries, and mainly in ticks of the Dermacentor genus
[4, 12, 13].

Currently, about several tens of proven cases of
the disease caused by R. raoultii have been identi-
fied and described [6, 14, 15]. Thus, in China, the
R. raoultii DNA was found in clinical samples from
patients hospitalized after tick attack [14, 15]. In ad-
dition, the possible role of R. raoultii as an etiologi-
cal agent of tick-borne rickettsioses has been shown
in a number of works by European and Russian sci-
entists, for example, antibodies to R. raoultii anti-
gens were found in the blood of patients in East
Germany, Poland, France, and Russia [16—19]. In
studies conducted in France, Spain, Hungary, Tur-
key, and Russia the R. raoultii DNA was found in
ticks taken from patients with TIBOLA syndrome
[13, 16, 19—21].

The first cases of the R. raoultii DNA detection
in patients in the Novosibirsk Region were described
in 2016 [22]. Nevertheless, the characteristic clinical
manifestations of rickettsioses caused by R. raoultii
in patients in the West Siberian Region are poorly
understood.

AIM OF THE RESEARCH

Determination of clinical and laboratory mani-
festation of tick-borne rickettsioses, including rick-
ettsiosis caused by R. raoultii, in adult residents of
the Novosibirsk Region, and genetic characteristics
of the identified rickettsia isolates.

MATERIALS AND METHODS

Selection criteria: a history of tick attack or
crawling, and/or an episode of visiting the forest
zone followed by the fever of 37.0°C and above, and
the patient’s voluntary consent. In the period from
April to September 2016—2017, 665 individuals hos-
pitalized to Novosibirsk Infectious Clinical Hospital
No. 1 were examined.

All patients underwent a comprehensive clinical
and laboratory examination. The assessment of clini-
cal symptoms was performed at the prehospital and
hospital stages, along with the antibacterial therapy
(doxycycline orally 100 mg per day, or ceftriaxone
2 g per day in IM injections for 5—10 days). The he-
mogram was assessed using the Hemalite analyzer
(Dixion, Russia), the biochemical blood test (ALT,
AST) was performed using the LABIO 300 analyzer
(Mindray, China).

The presence of rickettsial DNA was determined
by PCR method using genus-specific primers, fol-
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Merozom IIIIP ¢ ucnonp3oBaHuEM POAOCIEIH-
¢uuHBIX npaiiMepoB ompenesutn Hamane JTHK
PUKKETCHI C TOC/IEAYIOIINM CEeKBEHUPOBAHUEM IIO-
sygenHbrx [II1IP-pparmentoB. OOpasbl KpoBU,
CITMHHOMO3TOBOH JKH/IKOCTH M COCKOOA KOKH C MeCcTa
IIpUcaChIBaHUs KJIela Opajiy B mepBble 1—2 JHSA T0-
CJIe TOCTIUTATU3AIUY OOJIBHBIX U IIepes HAYaJIoM aH-
TrbaKTEpUaIbHON Tepanuu. OT KayKIOTO IMarfueHTa
(273 — B 2016 T., 392 — B 2017 T.) TIOJIYY€EHO TI0 5 MJI
KPOBHU C HCIIOJIb30BaHMeM Ipobupok Vacuette ¢ 9/ITA
(Greiner Bio-One, ABcTpusi), OT 141 60JI5HOTO (M3 HUX
44 — B2016T., 80 — B 2017 I.) — 00pasIibl CIUHOMO3-
roBoi xugkocTd (CM2K) o 1—2 mut. Takke y 18 uer.
B3ST COCKOD C MecTa IMPUCAChIBAHUS KJIEIA, y OJTHOTO
ManuenTa — ¢ JIBYX IepBUYHBIX aPHEKTOB.

O6pasmpl KpoBu (5 M) HeHTpUudYrupoBaIn
pu 2000 00./MUH B T€YEHUE 10 MUH JJIA TIOJIyde-
HUS YETKOH TPAHUIIBI MEXK/TY IIA3MOHN U 3PUTPOITU-
TapHOU (Ppaknuell KPOBHU. 3aTeM ILIa3My KPOBU IIe-
PEHOCWIIH B OT/IEJIBHYIO IIPOOUPKY U IIEHTPUDYTHPO-
BJIM IIPH 12 000 006./MUH B TeueHHe 10 MuH. K mo-
JIyYeHHBIM OCaIKaM JI00aBJISIIH TI0 100 MKJI JIEHKO-
OUTapHOU (ppakIuu — OeI0ro CJI0sA, HAXOAAIIEroCs
MEKTY TIJIa3MOH ¥ SPUTPOIUTAPHON (paKIiuelt Kpo-
BH. 3aTeM K IIOJIyYeHHBIM CyCIIEH3UAM 00aBIIIN
o 200 MKJI Jusupytoniero oydepa (4 M ryanuua
tronuanara; 0.1 M Tpuc-HCl pH 6.4; 0.045 M 9/ITA
pH 8.0; 1.3% Tputon X-100), HepeMelnuBaIu U UH-
KyOupoBasu ripu 65 °C B Te4eHHEe 10 MUH.

Cymmapnyto JJHK Boiensanin U3 100 MKJI JIUK-
BOpa U KOKHOTO OHOIITAaTa C UCIOJIb30BaHUEM HA0O0-
poB «IIpo6a HK» coryracHO WHCTpyKIuu. BrisgBiie-
aue JJTHK pukkercuil mpoBOAWIN METOOM JIByXpa-
yupoBo# [T11P ¢ ucrosib3oBaHNEM TpaiMePOB U3 00-
JIaCTU TeHa IUTPATCUHTa3bl gltA ¢ mociemyonum
cexkBeHupoBanuem I11IP-pparmenTtos. [ paga mo-
JIOXKUTETHHBIX 00Pa3IOB OIpeZieIeHbl HYKJIEOTH/I-
HBbIE IOCJIe/IoBaTeIbHOCTU (parMeHTOB TeHOB 16S
rRNA, ompA 1 ompB, kKax 610 OIIicaHo paHee [23].

Craructrueckyio 06paboOTKy JAHHBIX ITPOBOIM-
JIM, UCIIOJIB3YsI TporpamMMeI Statistica 6.0 u Microsoft
Office Excel B omeparuonuoii cpeme Windows XP.
Omnpenesnsiny 10JId, CPEIHUE BEJTHMYNHBI HCCIIEIye-
MBIX IMapaMeTPUYECKUX IoKasareyen (M) u craH-
JapTHoe OTKJIoHeHue (0). Jl0CTOBEPHOCTD pas/IMUHi
YCTAaHABJINBAIM C IIOMOIIBI0 HENapaMeTPUUYECKUX
kputepueB Manna — Yurtau (U-kpurtepuii) u [Tupco-
Ha ()?). Pazimnuus cuntaniyu 3HAUMMBIMU IIPU P < 0.05.

PE3YJIBTATBI 1 OBCY2KJIEHUE

JJHK puxkercuii oOHapy:KeHa B KJIMHUYECKUX
obpastax y 37 uein. (5.6 % ot unciaa Bcex obeaeye-
MBIX), M3 HUX [IOJIOKUTEIFHBIX HA PUKKETCUU 29 00-
PpasIoB KpoBH, 5 06pasnoB CMIK, 2 o6pasima cocko-

lowed by sequencing of the resulting PCR fragments.
Samples of blood, cerebrospinal fluid and skin scrap-
ings from the tick’s bite site were taken in the first
1—2 days after hospitalization of patients and before
antibacterial therapy start. From each patient (273 —
in 2016, 392 — in 2017) the 5 ml blood sample was
obtained using Vacuette tubes with EDTA (Greiner
Bio-One, Austria); from each of 141 patients (44 of
them — in 2016 , 80 — in 2017) — the 1—2 ml sample
of cerebrospinal fluid (CSF). Also in 18 individuals a
skin scraping was taken from the tick’s bite site, in
one patient — from two eschars.

Blood samples (5 ml) were centrifuged at
2000 rpm for 10 min to obtain a distinct boundary
between plasma and erythrocyte fraction of blood.
Then the blood plasma was transferred to a sepa-
rate tube and centrifuged at 12 000 rpm for 10 min.
To the resulting precipitates, 100 pl of leukocyte
fraction — a white layer located between plasma
and erythrocyte fraction of blood — was added.
Then 200 pl of lysis buffer (4 M guanidine thiocya-
nate; 0.1 M Tris-HCI pH 6.4; 0.045 M EDTA pH
8.0; 1.3% Triton X-100) were added to the obtained
suspensions, then mixed and incubated at 65°C for
10 min.

Total DNA was isolated from 100 pl of cerebro-
spinal fluid and skin biopsy using the PROBA NK
kits according to the instructions. The rickettsial
DNA was detected by nested PCR method using
primers from the gltA citrate synthase gene, followed
by sequencing of the PCR fragments. For a number
of positive samples, the nucleotide sequences of 16S
rRNA, ompA, and ompB gene fragments were deter-
mined, as described previously [23].

Statistical data processing was performed using
Statistica 6.0 and Microsoft Office Excel programs in
Windows XP operating environment. The propor-
tions, mean values of the studied parametric indica-
tors (M) and standard deviation (o) were deter-
mined. The significance of differences was estab-
lished using the nonparametric Mann-Whitney (U-
test) and Pearson (x2) tests. Differences were consid-
ered significant at p < 0.05.

RESULTS AND DISCUSSION

Rickettsial DNA was found in clinical samples
from 37 individuals (5.6% of all subjects), of which
positive for rickettsiae were 29 blood samples,
5 samples of CSF, 2 samples of skin scrapings,
1 sample of blood and CSF, and 1 sample of blood
and skin scraping. Among them, the DNA of R. si-
birica was found in 14 patients, of R. raoultii — in
15 patients, in one case — of Candidatus R. tarasev-
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6a xoxku, 1 obpasern kposu u CMJK u 1 o6paser kpo-
BU u cockoba. Cpeau nux JTHK R. sibirica o6Hapy-
skeHa y 14 manuenTo, JIHK R. raoultii — y 15 maru-
eutoB, B oxHom ciaydae — JHK «Candidatus
R. tarasevichiae», y 7 nariuentoB — JIHK npyrux Bu-
JIOB pukKercui us rpymmst KILT.

V 5 gen. 8 CMXK ompenensiace THK R. raoulti,
YTO COCTAaBJISIET 4% OT BCEX ITOJIOKUTEJIBHBIX 10 PUK-
KeTcHusiM 00pas1ioB, 1 y ojiHoro nanpenTa B CMOK BbI-
sieysutack JIHK R. sibirica. Ilpu uccirenoBanuu 19 06-
Pas1oB cOCKO6OB KOXKK U3 MecTa IePBUYHOTO addek-
Ta nocsie ykyca kiema JIHK passinuHbIX BUJOB PUK-
Kercuil oGHapykeHa y Tpex manueHToB (R. sibirica,
R. raoultii u «Candidatus R. tarasevichiae»).

Jna najbHENINX HCC/Ie/IOBaHUM, HA OCHOBA-
HUH TUMMUPOBAHUS BBISIBJIEHHBIX 00Pa3I[0B PUKKET-
CHH, AI[UEHTOB Pa3/IeJInIu Ha JiBe TPyIIbl. B mep-
BYIO TPYIIILY BKJIIOUEHBI 15 MAIIUEHTOB C PUKKETCHO-
30M, BBI3BaHHBIM R. raoultii, aTo cocTaBuIo 2.3 % oT
Bcex 00cIeOBaHHbIX, WU 40.5 % OOJBHBIX C I10JIO-
JKUTEJIbHBIMH Ha PUKKETCHOo3 obpasmamu. Bo BTO-
PYIO TPYIILy BOILLIN 14 MAIUEHTOB C PUKKETCHO30M,
BBIBBAHHBIM R. sibirica, 4To cocTraBuiIo 2.1 % oT Bcex
00cIeTOBAaHHBIX JIUI, WX 37.8 % GOJBHBIX € MOJIO-
JKUTEJIbHBIMH Ha PUKKeTCH03 obpasnamu (Tabir. 1).

Cpenyt 6OJIBHBIX JIBYX TPYII OBLIO 11 KEHIIUH U
18 my»xurH. Bo3pact marueHTOoB B rpymmax Kosaebaucs
ot 18 710 89 s1et (B cpemueM 48.8 + 17.3 roaa). [TostoBoi
COCTaB B CPAaBHUBAEMBIX T'PYIIIIAX OKA3JICH OIUHAKO-
BBIM. B 1-ii rpyrmine cpefHUN BO3pACT MAIIUEHTOB CO-
CTaBWI 52.1 + 4.8 TO/1a, BO BTOPOU 48.3 * 4.7 roja.

PeTpocCrieKTUBHBIN aHAJIN3 TI0KA3aJI, UTO B IIEP-
BYIO TPYIILy BOILIU IMAITUEHTHI MOCJIE MPUCACHIBA-
HUS KJIEIIEN WIN MOCENEHUs] SIIHUIEMUOIOTHUECKH
HebsaronoyyaHbix paiioHoB HCO, okpecTHOCTEH
Hosocubupcka u 'opHoro Anrtas (9, 4 1 2 malueHTa
COOTBETCTBEHHO). BTopyro rpyniy cocraBmiiu maru-
€HTBI TOJIBKO II0CJIE IPUCACHIBAHUS KJIEIeH UJTH T10-
cemenus HebsaromoayuHsix paiionoB HCO u T'op-
Horo Astas (12 ¥ 2 manyeHTa COOTBETCTBEHHO).

AHayM3 CEe30HHOCTH PHUKKETCHO30B IIOKA3aJ,
4TO GOJBIIMHCTBO GOBHBIX ¢ R. raoultii mocTymamu
B CTAI[OHAP B Mae C IOCJIEYIONTUM CHIDKEHUEM BbI-
SIBJIEHHBIX CJIy4aeB B HUIOHE U utosie. Harportus, s
PUKKeTCH03a, BI3BAHHOTO R. sibirica, HabII01aINCh
JIBa MTMKA BBISBJISIEMOCTH — AIIPeJIb U UIOHb, CO CHU-
»keHHeM B Mae. [ociuTasin3sanys 60JIbHBIX C PUKKET-
CcH030M, BBI3BaHHBIM R. sibirica, mpoposKanach
BILIOTH /IO CEHTSIOPs, B TO BpeMsi Kak ¢ R. raoultii —
TOJIBKO JIO HIOJIsS BKJIFOUHUTETHHO (pHC. 1).

B rpynme nanueHnToB ¢ R. raoultii y 5 ues. gpakT
IIPUCACBIBAHUS KJIEIA HE YCTAHOBJIEH; Y OCTATbHBIX
JUTUTEJIBHOCTh UHKYOAI[MOHHOTO IIEPHO/IA BaPHUPO-
BaJIa OT 1 710 23 JTHEH, COCTABUB B CPEJTHEM 10.9 + 7.2

ichiae, in 7 patients — of other rickettsiae from the
TSF group.

In 5 individuals the DNA of R. raoultii was de-
termined in CSF, which is 4% of all rickettsia positive
samples, and in one patient, the DNA of R. sibirica
was detected in CSF. In the study of 19 samples of
skin scrapings from the eschar after a tick bite, the
DNA of various types of rickettsiae was found in
three patients (R. sibirica, R. raoultii and Candida-
tus R. tarasevichiae).

For further research, based on typing of the
identified rickettsia samples, the patients were di-
vided into two groups. The first group included
15 patients with rickettsiosis caused by R. raoultii,
which accounted for 2.3% of all examined, or 40.5%
of patients with samples positive for rickettsiosis.
The second group included 14 patients with rickett-
siosis caused by R. sibirica, which amounted to 2.1%
of all examined individuals, or 37.8% of patients with
samples positive for rickettsiosis (Table 1).

There were 11 women and 18 men among the pa-
tients of two groups. The age of the patients in these
groups ranged from 18 to 89 years (48.8 + 17.3 years
on average). The gender composition of the com-
pared groups was identical. In the 1% group, the aver-
age age of patients was 52.1 + 4.8 years, in the se-
cond — 48.3 £ 4.7 years.

A retrospective analysis showed that the first
group included patients after tick attack or visiting
epidemiologically unfavorable areas of the Novosi-
birsk Region, surroundings of Novosibirsk and
Gorny Altai (9, 4 and 2 patients respectively). The
second group consisted of patients only after tick at-
tack or visiting unfavorable areas of the Novosibirsk
Region and Gorny Altai (12 and 2 patients respec-
tively).

The analysis of the seasonality of rickettsioses
showed that the majority of patients with R. raoultii
were admitted to the hospital in May with a subse-
quent decrease in the number of cases in June and
July. On the contrary, in rickettsiosis caused by R. si-
birica, two peaks of detection were observed — April
and June, with a decrease in May. Hospitalization of
patients with rickettsiosis caused by R. sibirica last-
ed until September, while those with R. raoultii —
only until July (Fig. 1).

In 5 patients of the R. raoultii group the fact of
tick attack was not established; in the rest the dura-
tion of the incubation period varied from 1 to 23 days,
averaging 10.9 + 7.2 days. It should be noted that 2
patients with R. raoultii had a short incubation pe-
riod of the disease which lasted 1 day. In the group of
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Ta6uuna 1. Knnanueckue nmokazaTesu y 60JbHbIX PUKKETCHO3aMU

Table 1. Clinical parameters in patients with rickettsioses

1-51 TpyIIa
(IIanMeHTH! ¢ PUKKETCHO30M,
BBIZBAaHHBIM R. raoultii)

2-5 TpyIIIa
(ImanmeHTH! ¢ pPUKKETCHO30M,
BBI3BaHHBIM R. sibirica)

1%t group 2" group
IToxazarenu / Parameters (patients with R. raoultii (patients with R. sibirica
rickettsiosis) rickettsiosis)
(n=15) (n=14)
abe. / abs. % abc. / abs. %
NukybanunoHHse!H nepuoy / Incubation period:
1-7 aHen / 1—7 days 1 6.7 6 42.9
8 nueit u 6osee / 8 days and more 9 60.0 6 42.9
HensBecreH* / unknown* 5 33.3 2 14.2
Jluxopaska / Fever:
BbIcoKkast / high (=39°C) 5 33.3 11 78.6
ymepenHas / moderate (38—38.9°C) 7 46.7 3 21.4
cyodebpribHast / low-grade (37—-37.9°C) 3 20.0 — -
VHTOKCUKAIIMOHHBIH CHHAPOM 15 100.0 14 100.0
Intoxication syndrome
TosnoBHas 6016 / Headache 13 86.7 14 100.0
Aprpasnruu®* / Arthralgia** 0] 0.0 5 35.7
Muanruu / Myalgia 7 46.7 8 57.1
Cnaboctb / Weakness 15 100.0 14 100.0
ITepBuunbiii adpdext** / Eschar** 3 20.0 10 75.8
Akzantema** / Exanthema** 2 13.3 11 71.4
JIumdanenomnarust / Lymphadenopathy 4 26.7 7 50.0
MeHUHTeaTbHbIA CHHAPOM 7 46.7 28.6
Meningeal syndrome
Jletikomenus / Leukopenia 3 20.0 21.4
Tpombonuronenus** / Thrombocytopenia** 4 26.7 7 50.0

* MaKT IPHUCACHIBAHMSA KJIEIa OTPHIIAETCS.
The fact of tick attack is denied.

*#* JI0CTOBEPHOCTD Pas3IN4uuii, p < 0.05.
Significance of differences, p < 0.05.

nus. CiietyeT OTMETHUTD, UTO y 2 O0JIbHBIX ¢ R. raoultil
Ha0I0AAICsT KOPOTKUN WHKYOAIIMOHHBIN IEpUOZ,
3a00J1eBaHMs, KOTOPBIA COCTABWJI 1 CyTKU. B rpyrme
manueHToB ¢ R. sibirica mpoa0IKUTETEHOCTD UHKY-
6aIMOHHOTO MEPHO/A COCTABMIIA OT 2 JI0 13 JHEH, B
cpesHeM 7.6 + 3.3 [IHA; 2 TarueHTa QaKT IpUcachl-
BaHUsA KJIela oTpunain. TeM He MeHee MPOIOJIKHU-
TeJIbHOCTh MHKYOAIIMOHHOTO IIEPUO0/Ia B CPABHUBAE-
MBbIX TPYIIIIaxX He OTIndanack (p > 0.05).
3aboseBaHue y BceX OOJBHBIX PUKKETCHO3aMH
HAYMHAJIOCh OCTPO C TIOBHIIIIEHHS TEMIIEPATYPHI TEJIA.
Bricokas Temmneparypa Tesa (>39 °C) y 60JIbHBIX BTO-
po#i rpymIbl perucTpupoBasiack vaiie (B 78.6 % ciry-
4yaeB), ueM y O0JIbHBIX IEPBOH Pyl (Y 33.3 % 60J1b-
HbBIX) (p < 0.05) (cM. TabJ1. 1). B rpymnme nanueHToB ¢
R. raoultii TuxopafiOUHbIN CHHAPOM Yallle pe/cTaB-
JIeH yMepeHHOU U cyOdeOpIIbHON TeMIepaTypoi

patients with R. sibirica, the incubation period dura-
tion ranged from 2 to 13 days, on average 7.6 + 3.3
days; 2 patients denied the fact of tick attack. Never-
theless, the duration of the incubation period did not
differ in the compared groups (p > 0.05).

The disease in all patients with rickettsioses be-
gan acutely with an increase in body temperature.
High fever (>39°C) in patients of the second group
was recorded more often (78.6% of cases) than in pa-
tients of the first group (33.3% of patients) (p < 0.05)
(see Table 1). In the R. raoultii group the febrile syn-
drome is more often represented by moderate and
low-grade fever (66.7%). The duration of the febrile
period in the observed groups differed, and amount-
ed to 3.9 + 2.0 days in the first group and 5.6 £ 1.5
days in the second (p <0.05). In both groups the in-
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Fig. 1. Proportion of R. raoultii and R. sibirica by months of the 2016—2017 epidemic seasons

(66.7 %). IUTEIHHOCTD JIUXOPAIOYHOTO TIEPHO/IA B
HaOJTI0Z]aeMbIX TPYIIIAX OTIMYaJach W COCTaBJIsIa
3.9 £ 2.0 CyT B IIEPBOU TpyImIe U 5.6 + 1.5 CyT — BO
BTOpO# (p < 0.05). IHTOKCUKAIIMOHHBIN CHHAPOM
HabJTI01a51Cs Y BeeX Oe3 UCKITIOUeHH s O0IbHBIX B 00e-
UX TPyNIax, y OOJIBIITMHCTBA OTMEYAJIUCH TOJIOBHAS
60J1b, cs1ab0CTh (cM. Tab01. 1). Y 3 IAI[IEHTOB IOKIIIO-
ro BO3pacTa U3 1-U TPYIIIBI C COITYyTCTBYIOIIEH MmaTo-
norueri (MBC, creHokapaus, caxapHbId auaber
THIA 2, CyOKOMIEHCUPOBAHHBIN) 3a060JIeBaHIe TIPO-
TeKaJIo B TsDKeJION popMe, HA (DOHE JTUXOPATKUA MAK-
CUMAaJIBHO J10 39.6—40 °C, ¢ IpOABJIEHUEM OT YMEPEH-
HOH JI0 CHJIBHOU TOJIOBHOM 0OJIH, TPEMOPOM, 3aTOP-
MO?KEHHOCTBIO ¥ O0JISIMU B IIIee IpU JIBIKeHUH. B 11e-
JIOM B TPYIIIIE MMAIIEHTOB C PUKKETCHO30M, BbI3BaH-
HbIM R. raoultii, 3ab0yieBaHNEe TTPOTEKAJIO B JIETKOH,
cpesiHel u TsKeIton popMme B 26.7, 53.3 11 20 % cryda-
€B COOTBETCTBEHHO. Y GOJIbHBIX C PUKKETCHO30M, BbI-
3BaHHBIM R. sibirica, B OCHOBHOM OTMeUYeHa CpejlHe-
TshKenas ¢popma 3aboseBanus (57.2 %), a Jerkas u
TsKeJIast COCTABJISUIM TI0 21.4 % COOTBETCTBEHHO.
ApTpasrusa orMedasnach y 35.7 % GOJIbHBIX 2-U
TPYIIIIBI, OHA OKA3JIach HE XapaKTEPHOU JIIs1 60JIh-
HBIX 1-# Tpymnbl. Muanrus HabI0aa1ach IpakTuye-
CKH y KaKI0TO BTOPOTO MaI[ieHTa B 00enX IpyImax.
VY Uil ¢ pUKKeTCHO30M, BhI3BaHHBIMU R. sibirica,
yaile OOHApYKUBAJIUCh MepBUUHBIH adbdext u
MISATHUCTO-TIAITyJIe3Has1 9k3aHTeMa (71.4 1 75.8 % co-
OTBETCTBEHHO), B TO BpeMs KaK y IAI[UEHTOB C
R. raoultii sx3aHTEMA OTMEUEHA B €UHUYHBIX CITY-
yasnx (13.3 %), mepBUYHbBINA adhPEKT — TOIBKO Y 20 %
O6osibHBIX (p < 0.05). B 06enx rpymmax GOJIBHBIX
CBITTb MOSIBJISITIACH HA 2—4-U JIeHb O0JIe3HU, HOCHIIA
MISTHUCTO-TIAMYJIE3HBIA XapaKTep U WMeJa THUITHY-
HYIO JIOKUIH3AINI0 HA TYJOBUINE W KOHEUHOCTSX.

toxication syndrome was observed in all patients
without exception — most of them had headache and
weakness (see Table 1). In 3 elderly patients from the
group 1 with concomitant pathology (coronary heart
disease, angina pectoris, type 2 diabetes mellitus,
subcompensated), the disease proceeded in a severe
form, and was accompanied by high fever up to
39.6—40°C max., with the manifestations of moder-
ate to severe headache, tremors, retardation and
neck pain on movement. In general, in the group of
patients with rickettsiosis caused by R. raoultii, the
disease’s course was mild, moderate and severe in
26.7, 53.3 and 20% of cases respectively. In patients
with rickettsiosis caused by R. sibirica, a moderate
form of the disease was mainly noted (57.2%), mild
and severe being 21.4% each.

Arthralgia was observed in 35.7% of patients of
group 2; it was not typical for patients in group 1.
Myalgia was observed in almost every second patient
in both groups. In individuals with rickettsiosis
caused by R. sibirica, an eschar and maculopapular
exanthema were more often found (71.4 and 75.8%
respectively), while in patients with R. raoultii, exan-
thema was observed in isolated cases (13.3%), eschar
was only in 20% of patients (p < 0.05). In both groups
of patients, the rash appeared on the 2"—4% day of
illness, had a maculopapular character and typical
localization on the trunk and extremities. In patients
with rickettsiosis caused by R. sibirica, in two cases a
rash with a hemorrhagic component was noted, it
persisted for a long time. In other patients, it disap-
peared completely by the end of the first week in both
groups. Interestingly, the regional lymphadenitis
was found in half of the patients with rickettsiosis
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VY manueHToB ¢ PUKKETCHO30M, BbI3BaHHBIM R. sibi-
rica, B IByX CJIy4asiX OTMeUeHa ChIIIb C FeMOpparuie-
CKMM KOMIIOHEHTOM, OHa [IOJITO COXPAHSJIACK.
¥ ocraspHBIX OOJIBHBIX OHA Hcue3asa GeccyieIHo BO
BCEX IPYIIIaX K KOHILY IePBOM HeJesTi. IHTepeCHbIM
SABJISIETCA TOT (PAKT, YTO PETHOHAPHBIN JTUMbAIEHUT
OTMeYeH y MOJIOBUHBI HAOIIONABIINXCSA OOJIBHBIX C
PUKKETCH030M, BhI3BaHHBIM R. sibirica, ¥ TOJBKO y
Ka’kJIOT0 YeTBEPTOTOo nanuenTa ¢ R. raoultii. Takum
06paszom, ITpu PUKKETCHO3€, BBI3BAaHHOM R. raoultii,
OCHOBHBIMH KJIMHUYECKUMU NPU3HAKAMH 00JIe3HU
SIBJIAIOTCS yMEPEHHas WM cyodeOpuibHas JIMXO-
pazka ¥ yMEpPEeHHO BBIPAKEHHBIA MHTOKCUKAIIHOH-
HBIN CUHPOM. BX0/isIIlie B OCHOBHYIO TPUAJy CUM-
IITOMOB PHUKKETCHO3a, BbI3BIBaeMOro R. sibirica,
epBUYHBIA addEeKT, pETHOHAPHBIA TUMDATEHUT U
[IATHUCTO-TIAIYJIE3HAs] SK3aHTEMA Y MAIUeHTOB 1-U
TPYIIIBI BCTPEUAIOTCS PEIKO.

VY 46.7 % nanuenTtoB ¢ R. raoultii u 28.4 % ¢
R. sibirica na BricoTe uXOpaAKu 10 39 °C oTMeua-
JIUChH TOJIOBHAS 6OJIb 1 MEHUHTEAJTbHBIH CUMIITOM B
BHJIe PUTHIHOCTH 3aTBHLJIOUHBIX MBIIII]; IO PE3YiIb-
taram aHasmza CMJK y Bcex O0JIBHBIX BOCITATUTEIb-
HBIX UI3BMEHEHUH B JINKBOPe He 0OHAPYKEHO, T. €. OT-
MeueHFI SIBJIEHUS MEHUHTU3Ma. VIHTepeCcHbIM SBJIS-
ercst ToT dakTt, yro JJHK R. raoultii obHapy:keHa B
CMX y 4 (26.7 %) nalUeHTOB C HAJTUIHUEM CHHIPO-
ma menunrusma, JIHK R. sibirica — B CMK smimns
omHOTO 00JIPHOTrO. MEeHUHTeaIbHbIN CHHIPOM OBLI
KPaTKOBPEMEHHBIM, Pa3BUJICS Ha 2-e CYyTKU 3aboJie-
BaHUA Ha (POHE JIMXOPAZKU U MPOSIBIISAIICS CUIBHOMN
TOJIOBHOU 0OJIBIO M OOJIAMU B III€e TIPU JBHKEHUH.
MeHuHTeaIbHbIE CUMIITOMBI PETPECCUPOBAIIN Uepe3
cytku. Takum o6pasom, umesn MecTo GaKT IPUCYT-
CTBUS B JINKBOPE MUKPOOHBIX TeJI 6€3 IBHOTO BOCIa-
JIEHUsT MO3TOBBIX 000siouek. Takoii (eHOMEeH B WH-
(dexrosornu WU3BeCTEH, HAIIPUMED, B OTHOIIEHHH
MEHUHTOKOKKOBON MH(EKIIUHU — IIPU €€ TeHEPAIIH-
30BaHHBIX (POpPMaX MEHHHTOKOKKH MOTYT IPHCYT-
CTBOBATh B JIUKBOpe Oe3 pa3BUTHS IJIEOLIUTO3A, UTO,
BEPOSATHO, CBSA3aHO C MMMYHHBIMU Me€XaHHU3MaMU
(HeT oTBeTa Ha KJIETOYHOM YPOBHE IIPH MOMAZaHUU
BO30OYyQUTEA B KAKYI0-THOO0 TKAHb FJIU OPTaH, B IaH-
HOM CJIy4Jae B [IEHTPaJIbHYIO HEPBHYIO cucTeMy) [24].

B remorpamme y 80 % GOJIBHBIX 1-H TPYIIIBI OT-
MeJyayi HOPMAIbHOE KOJIMYECTBO JIEHKOIIUTOB, Y
20 % OOJIPHBIX — JIEHKOIIEHUIO, JIEHKOIINTO3 OTCYT-
cTBOBaJ (Tabs1. 2). Bo 2-# rpyIe JaHHbIE TOKa3aTe-
Jii OBUIM CPABHUMBI C TAKOBBIMH B IIEPBOH: 21.4 %
OOJIBPHBIX C JIEHKOIIEHUEH, Y OCTAJIBHBIX HOPMAJIbHOE
cofiepikaHue JIEHKOIUTOB. YPOBEHb SPUTPOIIUTOB,
reMOIJIOOMHA HAXOAWJICA B IpeZieaX HOPMAaJIbHbIX
3HaYeHUH. TpoMOOIUTOIIEHNs OTMedYasach B IpyI-
max manueHToB ¢ R. raoultii u R. sibirica B 26.7 u

caused by R. sibirica, and only in every fourth pa-
tient with R. raoultii. Thus, in rickettsiosis caused by
R. raoultii, the main clinical signs of the disease are
moderate or low-grade fever and a moderately ex-
pressed intoxication syndrome. The eschar, regional
lymphadenitis and maculopapular exanthema being
a part of the main triad of rickettsiosis’ symptoms
caused by R. sibirica, are rare in patients of the
group 1.

In 46.7% of patients with R. raoultii and 28.4%
with R. sibirica, the fever up to 39°C with a headache
and a meningeal symptom in the form of a stiff neck
were noted; according to the results of CSF analysis,
no inflammatory changes in the cerebrospinal fluid
were found in all patients, i.e., the phenomena of
meningism were noted. It is of interest, that the
R. raoultii DNA was found in CSF in 4 (26.7%) pa-
tients with meningism syndrome, and the R. sibirica
DNA — in CSF of only one patient. Meningeal syn-
drome was short-term, developed on the 2" day of
the disease, accompanied the fever and manifested
itself by a severe headache and neck pain on move-
ment. Meningeal symptoms regressed within 24
hours. Thus, the fact of the microbial bodies” pres-
ence in the cerebrospinal fluid without obvious in-
flammation of the meninges have taken place. Such a
phenomenon in infectology is known, for example,
in relation to meningococcal infection — with its
generalized forms, meningococci can be present in
the cerebrospinal fluid without the development of
pleocytosis, which is probably associated with im-
mune mechanisms (no cell response to the pathogen
entering any tissue or organ, in this case — the cen-
tral nervous system) [24].

In 80% of patients of the 1t group the hemogram
showed normal number of leukocytes, in 20% — leu-
copenia; leukocytosis was absent (Table 2). In the
2 group, these indicators were comparable to those
of the first one: 21.4% of patients had leukopenia, the
rest — normal leukocyte count. The counts of eryth-
rocytes, hemoglobin were within the normal range.
Thrombocytopenia was observed in the R. raoultit
and R. sibirica groups in 26.7 and 50% of cases re-
spectively; platelet count indices did not differ sig-
nificantly and amounted to 180.8 + 71 and
155 + 60.6 - 109/] respectively. An increase in ALT
activity was found in patients of the R. sibirica group
(p < 0.05) (see Table 2). The increase in ALT did not
exceed a threefold value of the norm, the relief of the
hepatitis symptom occurred by the beginning of the
second week of the disease.

Antibacterial therapy was performed with ceftri-
axone and doxycycline. The duration of treatment
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Ta6uuna 2. JlabopaTopHble TOKa3aTesn Y 60JIbHBIX PUKKETCHO3aMHU

Table 2. Laboratory parameters in patients with rickettsioses

1-1 TpyIIa
(anmeHTH! ¢ PUKKETCHO30M,
BBIZBAaHHBIM R. raoultii)

2-7 TpyIIa
(manueHTHI ¢ PUKKETCUO30M,
BBI3BAaHHBIM R. sibirica)

ITokasaTesnu / Parameters 1 group 2" group
(patients with R. raoultii (patients with R. sibirica
rickettsiosis) rickettsiosis)
(n=15) (n=14)

JletikoruTsl, - 109/11 | Leukocytes, - 109/1 5.4 + 1.3 5.8+2.2

AputponuTsl, - 102/ | Erythrocytes, - 102/1 4.46 £ 0.5 4.6 £ 0.7

Temoruio6uH, r/s1 | Hemoglobin, g/1 139.7 £ 14.5 134.5 + 30

dosunoduisl, % / Eosinophils, % 0.51+ 0.8 0.58 £1.0

Hetirpoduisl, % / Neutrophils, %:

ayIouKosiiepHele / stab 2.0+ 4.4 4.6 £ 6.6
cermeHTOsIIeEpHbIe / segmented 72.1 £ 12.0 67.5 £ 13

Jlumbonutsl, % / Lymphocytes, % 17.7+£9 22.7 + 14.5

Mownorutsl, % / Monocytes, % 6.7+2.4 5.2+ 3.0

TpomboruTer*, - 109/ | Platelets*, - 109/1 180.8 + 71 155.0 + 60.6

AJIT*, En./n | ALT*, Unit/1 34.5 + 32 104.8 £ 158

ACT*, Ex./n | AST*, Unit/] 33.3 + 23 89.4 £ 129

* JI0CTOBEPHOCTD Pa3JIMYHi, P < 0.05.
Significance of differences, p < 0.05.

50 % C/Iy4aeB COOTBETCTBEHHO; IOKA3aTEIN YPOBHS
TPOMOOITUTOB JIOCTOBEPHO HE OTJIMYAIUCh U COCTa-
BwiIn 180.8 + 71 1 155 + 60.6 - 10% /71 COOTBETCTBEH-
Ho. [ToBbIimenne akTuBHOCTH AJIT BBIsABJIEHO Yy 60JTH-
HbIX rpymnsl R. sibirica (p < 0.05) (cM. Tab1. 2). YBe-
nuuyenrie AJIT He IPEeBBINIAIO TPEXKPATHOTO 3HAYUE-
HUSA HOPMBI, KyITUPOBAaHUE IIPHU3HAKA reraTUTa mpo-
KCXOJIMJIO K HauaTy BTOPOU HeJiesin 3a60JIeBaHUA.

AHTHOAKTEPUAJIPHYIO TEPAlUI0  IPOBOJAWIIU
e TPUAKCOHOM U JOKCUIIUKINHOM. J[JTUTETLHOCTD
Jle4eHUs COCTaBUJIA B cpeflHEM 6.7 + 2.0 1 6.6 + 1.7
JTHS B TPYIIaxX 1 ¥ 2 COOTBETCTBEHHO.

ITomumo R. sibirica u R. raoultii, Habo1a11Ch
eMHUYHble ciaydau BbiABiaeHus [IHK pukkercuil
JIpyrux BuzoB. O6cyieoBada 0oJsibHAs 30 JIET, KOTO-
pas MmocTynuiIa ¢ xajmobaMu Ha MTOBBIIIIEHHUE TEMITE-
parypsl Tesna no 37.8 °C, 03HOO, ciaabocTh, pa3ou-
TOCTh. THKYGAIIMOHHBIN MIEPUO/T OT MOMEHTA TIpHCca-
CHIBAHUA KJIEIA /IO Hayajia CHMITOMATHKH COCTABHJI
12 gHel. 3ab01eBaHNE PAa3BUBAJIOCH IIOCTENIEHHO, Ue-
Pe3 HECKOJIBKO JIHEH Iocjie MPUCAChIBAHUA KJIEIa
10/ JIEBOM JIOTIATKON MOSIBIJIACh YMEPEHHO 0oJse3-
HEHHas spuTeMa JruaMerpom 2.5 cM. OHa IpejcTaB-
Jisiy1a co00M PO30BOE MATHO HA MPUIIOHATOM OCHO-
BaHUM, B IEHTPAJTHbHOHN YaCTH MSATHA HAXOIUIACH Te-
MOpparuyeckasi KOpouka TeEMHO-KOPHUYHEBOTO IBETA
JIUaMeTPOM 3—4 MM. JlaibHeHIIIast 3BOJTIOIUS SpUTE-
MBI IIPOSIBJISITIACH YTACAHUEM BOCITAJTUTETLHON OKpa-
CKHM U yMEHBIIEHHEM OTEYHOCTH, 3aBEPIIASACh Ha
BOCBMOM JIeHb TOYEYHOU IMOBEPXHOCTHOU aTpodueit

averaged 6.7 + 2.0 and 6.6 + 1.7 days in the groups 1
and 2 respectively.

Apart from R. sibirica and R. raoultii, the iso-
lated cases of other rickettsia species’” DNA detec-
tion were observed. A 30-year-old female patient
with complaints of fever up to 37.8°C, chills, weak-
ness, tiredness was examined on admission. The in-
cubation period from the moment of tick attack to
the onset of symptoms was 12 days. The disease de-
veloped gradually, a few days after the tick attack
under the left shoulder blade, moderately painful
erythema 2.5 cm in diameter appeared. It was a pink
spot on a raised base, in the central part of the spot
there was a dark brown hemorrhagic crust 3—4 mm
in diameter. Further evolution of the erythema was
manifested by the extinction of the inflammatory
color and a decrease in edema, ending on the eighth
day with a superficial punctate atrophy at the site of
the sloughed crust. A negative ELISA result for tick-
borne borreliosis was obtained. In the skin scraping
from the tick’s bite site the DNA of Candidatus
R. tarasevichiae, a species belonging to the R. ca-
nadensis group, was found [4, 10]. Along the seven-
day course of antibacterial therapy with ceftriaxone,
the fever duration was 4 days. She was discharged
with recovery.

The possibility of infection in humans with Can-
didatus R. tarasevichiae has been described previ-
ously. In 2012, in China, when examining 250 pa-
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Ha MecTe OTTOPTHYBIIEeHCs Kopouku. [Tosyuen oTpu-
1aTeabHbIN pe3yapTaT DA Ha KiteleBoi 6oppesu-
03. B cockobe Koku U3 MecTa IpHCAChIBaHUA O0OHA-
pyxena JIHK «Candidatus R. tarasevichiae», Bu,
BXOZAIINI B rpymiy R. canadensis [4, 10]. JIuTenb-
HOCTD JIMXOPAJIKU COCTaBIJIA 4 HHA Ha (OHE aHTH-
OakTepHaJIbHON Tepamuu IeTPUAKCOHOM B Tede-
HUe 7 THel. BellrcaHa ¢ BbI3ZIOPOBIEHUEM.
BoamoskHOCTS HHpUITMPOBaHUs TIoel « Candi-
datus R. tarasevichiae» ObuLTa ommcana u paHee.
B 2012 1., B Kurae, npu obcienoBanuu 250 60J1b-
HBIX, TOCITUTATM3UPOBAHHBIX C JINXOPAIKOH IOCTIe
[IPUCACBIBAHUS UKCOZOBBIX KJIEIIEH, IIPH HUCCIIEeN0-
BaHUU P00 KPOBU M KOXKHBIX OHOITATOB Y 5 Y€l
onuta BeisaBeHa JJHK «Candidatus R. tarasevichiae»
[25]. Takske y GOJIBHBIX C KJIMHUKOH KJIEIIEBBIX PUK-
KETCHO030B U3 AJITAaliCKOTr0 Kpas C HUCIIO0JIb30BAaHUEM
A oisBienn [gM- u IgG-anTutena k « Candidatus
R. tarasevichiae», 4TO MOKeT CBUIETEIbCTBOBATH O
BO3MOYKHOU IMATOT€HHOCTH JTAHHBIX PUKKETCHI [26].

SAK/TIOYEHUE

MounekyssipHo-TreHeTnueckuin  aHaimmu3 JIHK
PUKKETCUH IOKa3aJl, YTO B KJIMHIYECKUX 00pasiax
MaleHTOB C JIUXOPAJIKOH U IIPUCAChIBAHUEM KJIelna
B aHaMHe3e Ha Tepputopuu HoBocubupckoi obsia-
CTH U AJNTANICKOTO Kpas B SIUJEMUYECKUX Ce30HAX
2016—2017 IT. BeIABAIOTCA R. sibirica, R. raoultii,
«Candidatus R. tarasevichiae», qpyrue Buabl u re-
HOBapUAaHTHI puKKeTcHi u3 rpymmnsl KITJI.

YcTaHOBIEHO, UYTO PUKKETCHO3, BBI3BAHHBIN
R. raoultii, He ©*MeeT TATOTHOMOHHUYHBIX CITEU(U-
YeCKHUX MPU3HAKOB, XOTsI €CTh CUMIITOMBI, II03BOJIS-
IOIIMEe TIPEIOJIOKUTD JUATHO3, TAKUE KaK HAIMUNE
JINXOPAJIKU, IPEUMYIECTBEHHO YMEPEHHO BBIpa-
JKEHHOU WiIu cyO0GheOpUIbHOM, WHTOKCUKAIIUU B
BU/ie ¢1ab0CTH, TOJIOBHOM 60JIH, B TOM YHCJIE C IIPU-
3HAKaMU MEHUHTU3Ma, MUAITUH. Penko BeTpevaroT-
cs1 TIepBUYHBIA ad@eKT, pernoHapHbIA JUMpae-
HUT W IISATHUCTO-IIAITYJIE3HAS CHINb, XapaKTePHbIE
UL PUKKETCH03a, BhI3BaHHOTO R. sibirica.

CrenyeT OTMETHUTD, UTO B HAaCTOsAIIee BpeMs Ja-
GOopaTOpHbIE TECT-CHCTEMBI /ISl BBIABJIEHUsS AHTH-
tes1 npotuB R. raoultii u R. sibirica 8 HoBocubup-
CKOM 00JIaCTH He UCIOJIB3YIOTCS, I03TOMY Jabopa-
TOPHO INaTHO3 PUKKETCHUO03a IMIOATBEP/IUTD He TIPeI-
CTaBjsfAeTcs BO3MOXKHBIM. [locTaHOBKA JHMarHo3a
OCYIIECTBJISIETCS TOJIBKO HA OCHOBAHUU 3IUIEMUO-
Jlornueckux (IpucachlBaHUE KJIeIlla B aHaAMHe3e
6o mpebbIBaHNE B MECTHOCTH, HEGIaTOMIOIyIHOU
10 PUKKETCHO03aM) U KJIMHUYECKUX PU3HAKOB (TIep-
BUYHBIA addeKkT, peruoHaIbHBINA JUMQA/IEHUT,
cbInb). OIHAKO XapaKTePHBIE 151 PUKKETCHO30B IIe-
peunceHHble IPU3HAKYU MOSABJISAIOTCA Ja7leKo He Y

tients, hospitalized with fever after ixodid tick attack,
on assessing blood samples and skin biopsies, in
5 individuals the DNA of Candidatus R. tarasevi-
chiae was identified [25]. Also, in patients with the
clinic of tick-borne rickettsioses from the Altai Terri-
tory, using ELISA, the IgM and IgG antibodies to
Candidatus R. tarasevichiae were detected, which
may indicate the possible pathogenicity of these ri-
ckettsiae [26].

CONCLUSION

Molecular genetic analysis of the rickettsial DNA
showed that in clinical samples of patients with fever
and a history of tick attack in the Novosibirsk Region
and Altai Territory in 2016—2017 epidemic seasons
R. sibirica, R. raoultii, Candidatus R. tarasevichiae,
and other species and genovariants of rickettsiae
from the TSF group are identified.

It was established that rickettsiosis caused by
R. raoultii does not have specific pathognomonic
signs, although there are symptoms that suggest the
diagnosis, such as the presence of fever, mainly mod-
erate or low-grade, intoxication in the form of weak-
ness, headache, including that with signs of menin-
gism, myalgia. An eschar, regional lymphadenitis,
and maculopapular eruptions, characteristic of R. si-
birica rickettsiosis, are rare.

It should be noted that currently the laboratory
test systems for detecting antibodies against
R. raoultii and R. sibirica are not used in the Novosi-
birsk Region, therefore, the diagnosis of rickettsiosis
cannot be documented. The diagnosis is made only
on the basis of epidemiological (a history of tick at-
tack or being in a contamination zone) and clinical
signs (an eschar, regional lymphadenitis, rash).
However, the listed symptoms characteristic of rick-
ettsioses do not appear in all patients, which leads to
difficulties in diagnosis. In such cases, tick-borne
rickettsiosis is difficult to differentiate from the fe-
brile form of tick-borne encephalitis, ixodic tick-
borne borreliosis and other tick-borne infections;
therefore, the detection of rickettsial DNA in clinical
samples by PCR is important for rapid diagnosis, and
its verification, and the administration of rational
therapy [4].
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Bcex 3a00JIEBIINX, UTO MPUBOJIUT K CJIOKHOCTAM B
JIUATHOCTUKE. B TakuX cydyasx KJIeIeBOd PUKKeT-
cr03 TpyAHO audGepeHITTPOBATh OT JIUXOPAJOUHON
¢opmbl KJIeneBoro sHIedannTa, UKCOAOBBIX KJle-
IEBBIX OOPPETNO030B U APYTUX KJIEIEBBIX HH(pEK-
nuii, mostomy BeisiBieHne [ITHK pukkercuii B Kiu-
HuYecknx obpasnax meroaom ITIIP BakHO Jiutst ObI-
CTPOH MAaTHOCTUKUA W BepUQUKAIUM JAUATHO3A U
HazHAuYeHUs pAllMOHAJIBHOU Tepamnuu [4].
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BinsaHne peadbMIMTAIIMOHHBIX TPEHUPOBOK B POOOTU3UPOBAHHOM
IK30CKeJIeTe HA KAYEeCTBO KU3HU MAaIUEHTOB C IO3BOHOYHO-
CIIMHHOMO3IOBOH TPaBMOM
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Effects of rehabilitation training in robotic exoskeleton
on the quality of life of patients with spinal cord injury
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AHHOTAIIUA

esp mcceoBaHUA — IMPOBECTH OIEHKY BJIUAHUSA TPEHUPOBOK C HCIOJIb30BAHUEM HK30CKeJeTa Ha KayeCTBO
sxu3HH (K2K) nmanueHToB ¢ MO3BOHOYHO-CTUHHOMO3r0BOM TpaBMo# (IICMT) B BOCCTaHOBUTEIFHOM U IIO3/THEM MTEPUO/IE
3a00JieBaHU .

B uccieoBaHMM y4yacTBOBasin 80 MAIMEHTOB, KOTOPble TPOXOMMJIN JIeUeHHe B YCJIOBUAX CTAI[MOHAapa Ha 6aze
OI'BY «HOBOCHOMPCKHUH HAyYHO-HCCIIEAOBATEIHCKUH UHCTUTYT TPABMATOJOTUH U opronennu um. f.JI. I{uBbsHA».
KommiekcHast mporpaMMa peabuInTalllH COCTOSIA U3 2 CECCHH 10 20 AHEH U BKJII0Yasa B cebs TPDEHUPOBKH C IIpHUMe-
HEHHeM alnapaTHO-IIPOIPAMMHOTO KOMILJIEKCA «DK30ATIEeT», J1edeOHyI0 THMHACTUKY U GU3HO0Tepanuio. Bee mamuen-
THI 3ATI0JTHAJIN CTAHAPTU3UPOBAHHBINA OTPOCHUK SF-36 Ha BU3UTAX 1—4 /10 HaYaJia ¥ 10 OKOHYAHHUHU KaK/IOTO CTAI[UO-
HApHOTO WHTepBaJa peabUIUTAIINN U Yepe3 1 MeC [0 OKOHYAHUU PeabUINTAIMOHHBIX MepOonpuATH. OTeHUBAINUCh
HUCXOHBIHA ypoBeHb nokaszareseid KK manuenTtos ¢ IICMT u BO3MOKHOE BIIUSIHHE TPEHUPOBOK C UCIIOJIH30BAHUEM K-
30CKeJIeTa Ha IICUXOJIOTHYeCKUY U PU3UUECKUI KOMIIOHEHTHI 3/J0POBbsI yIACTHUKOB.

BpUIH MOJIyYeHbl CTATUCTUYECKU JIOCTOBEPHBIE JTaHHbIE O noBblmeHNN KK, CBA3aHHOTO C IICUXOJIOTHYECKOHN CO-
CTaBJISIONIEN 3/10pOBbs, y manueHToB ¢ [ICMT B BOCCTAaHOBUTEJILHOM U ITO3/THEM II€PHO/IE IO BJIUSIHUEM peabuinTa-
[V C BKJIIOYEHUEM TPEHUPOBOK B HK30CKeseTe. IlokazaTein KauecTBa KU3HHY, CBA3aHHbIE C (PU3MIECKUM KOMIIOHEH-
TOM 37I0POBbS, Y YUaCTHUKOB B BOCCTAHOBUTEJILHOM IIEPHO/IE IIOCJIe TPABMBI TAKIKe YIIYULINJINCh, TOTZIa KaK Y aIueH-
TOB B [TIO3/THEM TIEPHOJIE TPABMATHYECKON O0JIE3HU 3TH ITOKA3ATEJIH CYIIECTBEHHO HE U3MEHUIIUCH. Jl0OCTOBEPHBIE H3Me-
HEHU N3yJYaeMBbIX II0Ka3aTesel BO BCeX CIydasX PeruCTPUPOBAJINCH TOJIBKO IOCJIE 2 CeCCUH TPEHUPOBOK C IpUMEHe-
HHEM 5K30CKeJIeTa.

Taxum o6pas3oM, IpHMeHeHHe POOOTU3NPOBAHHOIO HK30CKeeTa «DK30ATIIET» CIIOCOOCTBYET MOBBIIIEHHIO Kade-
cTBa ’ku3HU manueHToB ¢ [ICMT u MoxkeT OGbITh PEKOMEH/IOBAHO /IJIsI BKJIOUEHHUs B KOMIIJIEKCHYIO PeaOUIUTAINIO U
abMJIUTAINIO JAHHON KaTerOPUU HAIMEeHTOB.

Kaouesble co6a: mo3BOHOYHO-CITHHHOMO3TOBA s TpaBMa, peabuIuTaIus, 9K30CKeIEeT, KaueCcTBO KU3HU, SF-36.

ABSTRACT

The aim of the study is to assess the impact of exoskeleton training on the quality of life (QL) of patients with spinal
cord injury (SCI) during the recovery and the late period of the disease.

The studies involved 80 patients who received treatment in a hospital setting on a basis of the Novosibirsk Research
Institute of Traumatology and Orthopedics n.a. Y.L. Tsivyan. The comprehensive rehabilitation program consisted of

ITocrynmia 13.10.2020
IIpunAra 25.10.2020

Received 13.10.2020
Accepted 25.10.2020

Asmop, omeemcmaeeHHbLil 3a nepenucxy

I'Bo3napeBa Mapust Aunpeesna: ®I'BY «HoBocubupckuii Hay4HO-
HCCIIeZI0BATEIbCKUH HHCTUTYT TPABMATOIOTUU U opronenuu uM. fA.J1. Iu-
BbsiHa» Munsazpasa Poccuu. 630091, T. HoBocubupck, yi. ®pyHse, 17.
E-mail: masha_gvozdareva@mail.ru

Corresponding author

Gvozdareva Mariya Andreyevna: Novosibirsk Research Institute of
Traumatology and Orthopedics n.a. Y.L. Tsivyan, 17, Frunze str., Novosibirsk,
630091, Russia.

E-mail: masha_gvozdareva@mail.ru

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

17



TI'so3dapesa M.A. u dp. / Journal of Siberian Medical Sciences 4 (2020) 17-29

2 sessions of 20 days each and included training using the ExoAtlet powered exoskeleton, therapeutic exercises and phy-
siotherapy. All patients completed a standardized SF-36 Health Survey Questionnaire during visits 1—4 before and after
each inpatient rehabilitation interval and a month after the rehabilitation activities. The baseline QL of patients with SCI
and possible impact of exoskeleton training on the psychological and physical health components of participants were
estimated.

Statistically significant data on the increase in QL associated with the psychological component of health in patients
with SCI during the recovery and late disease period under the influence of rehabilitation with the exoskeleton training
were obtained. The quality of life parameters associated with the physical component of health also improved in par-
ticipants during the recovery period of the traumatic disease, whereas in patients in the late period of it these indicators
did not change significantly. In all cases the reliable changes of the studied parameters were recorded after 2 sessions of

exoskeleton training only.

Thus, the use of the ExoAtlet powered exoskeleton contributes to the improving of the quality of life in patients with
SCI and can be recommended for inclusion in the comprehensive rehabilitation and habilitation program of this category

of patients.

Keywords: spinal cord injury, rehabilitation, exoskeleton, quality of life, SF-36.

BBEJAEHHNE

ITo3BoHOYHO-cTTMHHOMO3TOBAs TpaBMa (IICMT)
I10 JIAHHBIM CTAaTHUCTUKU COCTABJISAET 180 000 ciIyda-
eB B roJ] BO BceM mupe [1]. B Poccutickout ®@eneparun
€Xero/THO OKOJIO 10 000 dYejl. IOJIy4aloT TPaBMY
CIIMHHOTO MO3Ta, B OOJIBIITMHCTBE CJIyYaeB 3TO JIUIA
TpyAocnoco6HOTO Bo3pacra. I1o HEKOTOPHIM OIleH-
KaM B HaCTosIIIee BpeMs YK CIIO TAI[UeHTOB C ITOCJIe -
creuamu [ICMT B Poccuu cocraBiseT OKojso 200
000 YeJl., CpeIu KOTOPHIX OOIBIIMHCTBO — MOJIOZBIE
MY?KYHHBI OT 18 710 45 jieT [2]. IloBpek/ieHne CrivH-
HOTO MO3ra BjIeueT 3a coOOH mocsenyoliee pa3Bu-
THE TpaBMaTU4YeCKOU OO0JIE3HU CIIMHHOTO MO3ra
(TBCM), koTOpas paclieHHBaeTCs Kak OJHO U3 Hau-
0oJ1ee TXKETBIX U MIPOTHOCTUYECKU HEOJIarOmpHsT-
HBIX IIOBPEXK/IEHUHN y YeJI0BeKa, rpyboe 1 HeoOpaTH-
MOe HapylleHUe JABUTATeJIbHBIX, UyBCTBUTEIBHBIX,
BeretaTUBHO-Tpopuueckux byaknuid. [ICMT asisa-
eTCsI CEphE3HOU CTPECCOBOU CHTyallHel, HapyIlai-
el CJI0KUBIIUICSA CTEPEOTHII )KU3HH, UTO BBI3BIBA-
€T yV YaCTH IMOCTPAJIaBIINX IICUXOJOTHYECKUE IIPO-
6s1embI [3]. Okosio 80 % GosbHBIX ¢ [ICMT mpusna-
I0TCA MHBAJIUJIAMU 1-U U 2-1 rpymI, B 61 % ciyyaeB
rpyIa HHBAJIUIHOCTU Y 3THUX MMAI[UEHTOB HA MPOTSI-
JKEHUHU JajIbHENIIeN »KU3HN He U3MeHsercs [4].

OrpaHuyeHHe CIIOCOOHOCTU K IEPEBIIKEHUIO Y
601pHBIX ¢ [ICMT NPUBOIUT K CHIKEHHUIO YZIOBJIETBO-
PEHHOCTH JKU3HBIO U YPOBHS COI[MATIBHOTO B3aMMO-
JIeHICTBUSA, SABJIAETCA NMPUYUHON JTAJIbHEHIIIEro YXy/I-
meHus (GU3NYECKOro 3710poBbiA. M3-3a Masoll Mo-
6mwtpHOCTH TTanueHTs! ¢ IICMT crpazaioT ot oxkupe-
HUs, CHIDKEHHUS MUHEPAJIbHON IIOTHOCTU KOCTHOH
TKAHH BIUIOTb JI0 OCTEOIIOP03a, CEPAETHO-COCYIUCTHIX
3a00JIEBAHMH, XPOHUUYECKOH BEHO3HOW HEI0CTATOY-
HocTH [5, 6]. BoccraHOoBIeHME JIBUTATEIBHON (DYHK-
MU SIBJISIETCS TJIABHBIM ITPUOPUTETOM JIJISI TAI[UEH-
TOB C ITOBPEKAESHISMU CIITHHOTO MO3Ta Ha 3Talle pea-
6wintanyuy. J[OMOJHUTENBHO K PACIIUPEHUI0 MO-

INTRODUCTION

According to statistics, spinal cord injury (SCI)
amounts to 180 000 cases per year worldwide [1]. In
the Russian Federation about 10 000 people get spi-
nal cord injury annually. In most cases these are peo-
ple of working age. It is estimated that currently the
number of patients with the consequences of SCI in
Russia is about 200 000 people, among whom the
majority are young men from 18 to 45 years old [2].
Spinal injury entails subsequent development of the
traumatic spinal disease (TSD) which is regarded as
one of the most severe and prognostically unfavor-
able injuries in humans, a gross and irreversible
damage of motor, sensory, autonomic and trophic
functions. SCI is a serious stressful situation that vio-
lates the current stereotype of life, which causes psy-
chological problems in some patients [3]. About 80%
patients with SCI are recognized as disabled persons
of the 1%t and 2" groups. In 61% cases the disability
group in these patients does not change over the
course of their life [4].

Motor incapacitation in patients with SCI leads
to a decrease in levels of life satisfaction and social
interaction. It is the cause of further deterioration of
physical health. Due to low mobility patients with
SCI suffer from obesity, decreased bone mineral
density up to osteoporosis, cardiovascular diseases,
chronic venous insufficiency [5, 6]. Restoring motor
function is a top priority for patients with spinal cord
injuries during the rehabilitation phase. In addition
to increasing patient’s mobility and solving some so-
cial problems associated with the inability to stand
or walk, regular rehabilitation courses help to cope
with problems associated with insufficient physical
activity [7]. In a long term of injury, the basis of reha-
bilitation programs constitute physical recovery
methods among which in recent years the close at-
tention of rehabilitation therapists has been attract-
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OMIBPHOCTH IAIMEHTA U Pa3PelIeHnI0 HEKOTOPBIX CO-
[IUATBHBIX TPO0JIEM, CBSI3aHHBIX C HECTIOCOOHOCTBHIO
CTOSITh WJIN XOJIUTH, PETYJIIPHBIE KYyPChI peabrinTa-
[IMH TIOMOTAIOT OOPOTHCA € MPOOIEMaMHU, CBSI3aHHBI-
MM C HEIOCTATOUYHOH (PU3MUECKON aKTUBHOCTHIO [7].
B otmanenHsIil mepHoA TPAaBMbI OCHOBOU ITPOrPaMM
peabuinuTanuy ABJIAIOTCA QU3NUECKUe METOJbI BOC-
CTAHOBJIEHUS, CPEAM KOTOPHIX B TIOCJIEHUE TOJIbI
[IPUCTATIbHOE BHUMAHWE Bpaudel-peabuINTOIOrOB
[IpUBJIEKAET TaKoe WHHOBAIMOHHOE TeXHUYECKOe
YCTPOMCTBO, KakK POOOTH3UPOBAHHBIA DK30CKEJIET.
B mupe 3a mocsenHee necsaTuieTre pa3paboTaHo He-
CKOJIBKO BHU/IOB MEIUITMHCKUX 9K30CKeJIETOB JIJIf pea-
OWUIUTAIIUY JIUI] C YTPATOU JIBUTATEILHOH (DYHKIIMH
HIDKHUX KOHeuHocTeH. OTImJasch 0COOEHHOCTSMU
KOHCTPYKIIMY U IIPOIPAMMHOTO o0ecIieueHus B 3aBHU-
CHUMOCTH OT IPOU3BOJMTEJISA, BCE DK30CKEIETHI 00e-
CIEYHBAIOT BO3MOKHOCTh BEPTUKATM3AINH TAI[eH-
Ta, XOAB0OBI 10 POBHOU IMOBEPXHOCTH U, IIPU OIIpE/Ie-
JIEHHBIX HABBIKAX, IMOJTbEMA U CIIyCKa IO JIECTHHIIE.
MHorue aBTOpPHI OXKHU/IAIOT OT IPUMEHEHUsT 9K30CKe-
JleTa He TOJIbKO YJIy4IIeHNsI MOOMIBHOCTH, HO U CTU-
MYJIAIMA HEHPOIIACTUYHOCTH, BOCCTAHOBJIEHUS U
VJIyUIIIeHUS TPOITPUOIIENITHBHON MHHEPBAIINUY JJA’Ke B
MO3THUH 1Iepuoy] TpaBMbl [8, 9]. IllupokoMy BHenpe-
HHUIO 3TOTO MHHOBAIIMOHHOTO METOZ[a PeabHIuTAIIIHI
B KJIMHUYECKYIO ITPAKTUKY IPEIMSTCTBYET HECKOJIBKO
IIPUYHH, BKJIIOYAst TPYHOCTH B SKCILIyaTallMH, Tpe-
Oyrolye MOCTOSTHHOW TIOMOIIY OFHOTO MJIU JIBYX ac-
CUCTEHTOB, OTCYTCTBHE MEIUIIMHCKONU TEXHOJIOTHH
PpeabuIuTaIOHHBIX TDEHUPOBOK B 9K30CKEJIETE U CU-
CTeMBI OIIeHKH 3(P(HEKTUBHOCTH 3TUX TPEHUPOBOK.

B 2016 1. B Poccuu ObLT 3apervcTpUpPOBaH Mep-
BBI OTEUECTBEHHBI SK30CKEJIET — aIlapaTHO-
nporpaMMHbIi KoMmiuvieke (AITK) «39k30ATier», He
VCTYTIAIOIUE 3apyOeKHBIM aHajoraM 10 OOJIbIIUH-
cTBy napametrpoB. C 2017 1o 2019 r. Ha 6aze ®I'BY
«HoBOCHOUPCKUI HAYUHO-UCCIIEOBATEILCKUM MH-
CTUTYT TpaBMarosioruu u oproneguu um. A.J1. [{luBbsa-
Ha» Mun3zapasa Poccuy IIpoBOAMIOCH KIIMHUYECKOE
uccienoBanue (K1), B mporecce KOTOPOTO OIeHUBa-
sachk 3G @PEKTUBHOCTh METO/Ia PeabIIINTAIINN Tally-
€HTOB C TPaBMOH IPYAONOSCHUYIHOTO OT/eJIa II03BO-
HOUHMKA U TIOBPEXK/IEHNEM CIITHHOTO MO3Ta MPH I0-
MOIIIM 9K30CKeseTa. B kauecTBe MHCTPYMEHTOB TaKOH
OIIEHKU, IOMHMO METO/I0B HEBPOJIOTHYECKOTO U MH-
CTPYMEHTAJIPHOTO HCCJIEIOBAHUS, CIIEIIUAIU3UPO-
BanHo# mkaibl SCIM III «l3mepeHne He3aBUCHMO-
CTU HAI[MEHTA IIPH MTOBPEXKAEHUAX CIIMHHOTO MO3Ta»,
HCIIOJIH30BAJICA HecnenuduIecKuii CTaH/1IapTH30BaH-
HbIH orrpocHuK SF-36 «KpaTkas ¢opma oneHKu 370-
PpOBbsI». JlTaHHBIN OIIPOCHUK OTHOCHUTCS K YHCJTy Hau-
6osiee anIpOOUPOBAHHBIX U YaCTO MPUMEHAEMBIX JIJIA
oreHku kavectBa *ku3Hu (K2K), cBsI3aHHOTO €O 3710pO-

ed by such an innovative technical device as an exo-
skeleton. Over the past decade several types of medi-
cal exoskeletons have been developed in the world
for the rehabilitation of individuals with loss of mo-
tor function of the lower extremities. Differing in the
design and software characteristics depending on the
manufacturer, all exoskeletons provide the possibil-
ity of verticalizing the patient, walking on a flat sur-
face and climbing and descending stairs given the
acquirement of certain skills. Many authors expect
the use of exoskeleton not only to improve mobility,
but also to stimulate neuroplasticity, repair and im-
prove proprioceptive innervation even in the late in-
jury period [8, 9]. Several reasons impede the wide-
spread introduction of this innovative method of re-
habilitation into clinical practice. They include op-
erational difficulties requiring the constant atten-
dance of one or two assistants, the lack of medical
technology for rehabilitation exoskeleton training, as
well as systems for assessing it’s efficacy.

In 2016 the first domestic exoskeleton was re-
gistered in Russia. It was the ExoAtlet powered exo-
skeleton, which compares favorably with foreign
analogues in most parameters. From 2017 to 2019 a
clinical study (CS) was conducted on the basis of the
Novosibirsk Research Institute of Traumatology
and Orthopedics n.a. Y.L. Tsivyan. The efficacy of
rehabilitation method of patients with thoracolum-
bar spinal cord injury with exoskeleton was evalu-
ated during the study. In addition to neurological
and instrumental research methods, and the Spinal
Cord Independence Measure (SCIM III), the Short-
Form Health Survey (SF-36) was used as a tool for
this assessment. This questionnaire is among the
most tested and frequently used to assess health-
related quality of life (QL). It is generally agreed that
the study of QL indicators at the stages of clinical
research allows to monitor the participants’ condi-
tion with the assessment of early and long-term re-
sults of treatment and rehabilitation, and give a
more comprehensive expert assessment of new
methods and medical technologies being developed
[10]. The on-treatment quality of life improvement
is the main goal of the patients with the consequenc-
es of SCI themselves, since this pathology, thanks to
the achievements of medicine and the level of mod-
ern social support, does not limit life expectancy,
but significantly changes the QL for the worse. An
interpretation of psychological and physical health
indicators, determined using the SF-36 Question-
naire, helps to assess the impact of a rehabilitation
program on the level of daily and social activity of
the patient, his ability to adapt in society, lead
everyday life.
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BbeM. [Io 00IeMy MHEHHIO, U3yYeHHe MOoKa3aTesIeH
KJK Ha sramax KJIMHHYECKOTO HCCJIEAOBAHMS ITO3BO-
JIseT IPOBOJIUTh MOHUTOPUHT COCTOSTHUS YUaCTHUKOB
C OIEHKOU PaHHUX U OT/IAJIEHHBIX PE3YJIHFTATOB JIeue-
HUS U pea0HInuTAIlUY, AaTh Oojiee OTHYIO DKCIIEpPT-
HYyI0 OIIEHKY HOBBIM pa3pabaThIBA€MbIM METOAAM H
METUIIMHCKUM TEXHOJIOTHAM [10]. YiyullleHune Kaue-
CTBA JKU3HU B IIPOIECCE TEPAIIUHU SIBJISETCS OCHOBHOU
IEeJIBI0 CaMUX IalueHTOB ¢ mocaeactBusmMu ITCMT,
TaK KaK JJaHHasI TaTOJIOTH A, 6J1aroapsi TOCTIKEHUSIM
MEIUIUHbI U YPOBHIO COBPEMEHHOM COIMAIbHOU
TIO/IIEPKKH, HE OTPAHUYMBAET IMPOOJIKUTEIHHOCTh
JKU3HHU, HO CyIIIECTBEHHO MEHSIET €€ B XY/IIIIyI0 CTOPO-
Hy. HTEpHIpeTanus nokazaTesied IICUX0JIOTHIECKOTO
1 (GUBUUECKOTO 37I0POBbs, OIpeZiesIseMbIX € ITOMO-
b0 onpocHUKa SF-36, moMoraeT olleHUTh BIUSAHUE
MMPOBOJIUMBIX Pea0HIUTAIIMOHHBIX MEPOIPUATHH Ha
YPOBEHD ITOBCEJHEBHON U COIUAIIBHON aKTUBHOCTU
MaIeHTa, Ha €ro BO3MOXKHOCTU aIalITUPOBATHCA B
00IIeCTBE, BECTH IIOBCETHEBHYIO JKHU3Hb.

IEJIb ICCJIEJOBAHUA

O11eHUTD BJIUSAHKE PeabMIUTAIIMOHHBIX TPEHU-
POBOK B pOOOTU3UPOBAHHOM K30CKeJIeTe Ha Kaue-
CTBO JKH3HU ITAIIUEHTOB C MOCJEJCTBUSAMH IM03BO-
HOYHO-CITHUHHOMO3TOBOH TPaBMBI C ITIOMOIIIHIO OIIPO-
cauka SF-36.

MATEPUAJIBI 1 METOAbI

B uccnenoBanue ObLTU BKJIIOYEHBI 80 yIaCTHU-
KOB (57 My>KYHH U 23 KEHIIUHBI, CPETHUN BO3PaACT
36.7 + 9.1 T0/1Q), HYK/TAIOIUXCS B PEaOUIUTAIIAN 10
MIPUYHHE TPABMBI TPY/THOTO WJIU MIOSICHUYHOTO OT/Ee-
Jla TO3BOHOYHUKA Y TIOBPEXKEHUS CITUHHOTO MO3Ta.
JlaBHOCTH TpaBMBI KoJyiebasiach OT 1 rojia 0 15 JIeT.
B BoccTaHOBHUTENBHOM TIEpHO/ie (OT 1 TOfa 0 3 JIET
TocJjIe TPaBMbl) HaXoAuuIcs 21 ues. (26.3 %), B mo3z-
HeM (Oosiee 3 JieT mociyie TpaBMbl) — 59 (73.7 %).
Kputepuu BKJIIOUEHUS B KJIMHUYECKOE HCCJIEIOBA-
HHE: BO3PaCT NAlEHTOB OT 19 JI0 55 JIET, YPOBEHb
HEBPOJIOTHYECKOTO TopakeHusi He Boiire Thi, cre-
IeHb HapyIIeHUs IMPOBOJIMMOCTH CIIMHHOTO MO3Ta
o mkasie ASIA ot A g0 C, coxpaHeHUe HaBBIKOB ca-
MOCTOSITEJIBHOTO TIEPEMEIEHHS B KOJISCKE U CaMo-
00CITy>KMBaHUs, HABBIKOB ITOJIb30BAHUSA O0EUMH
BEPXHUMHU KOHEYHOCTSIMH M CIIOCOOHOCTH KOHTPO-
JIMPOBATH CHJIY X MBIIIIEYHOTO yCTHsA. Bputo mosty-
YeHO 07100peHne JIOKATLHOTO 3TUYECKOTO KOMUTETA.
Bce yuyacTHUKHM moanucaan WHOOPMHUPOBAHHOE CO-
IJlacie Ha ydJacTHhe B HCCIeZoBaHUU. [10JTHOCTHIO
MIPOIILTH BCE UCCIeI0BaHUE 65 MAIIMEHTOB, 15 BHIOBI-
JTY TIO Pa3JIMYHBIM ITPUYHHAM.

[IporpamMa peabUIUTALIH COCTOsLIA U3 2 Cec-
CUU MPOIOJIKUTETBHOCTIO 20 + 2 JTHS B YCJIOBHUAX
CTAIlMOHAPAa, B KAKAYI0 U3 KOTOPBIX ITPOBOUIIOCH

AIM OF THE RESEARCH

To assess the impact of rehabilitation training in
a robotic exoskeleton on the quality of life of patients
with the consequences of spinal cord injury using the
SF-36 Questionnaire.

MATERIALS AND METHODS

The study included 80 participants (57 men and
23 women, average age 36.7 + 9.1 years) standing in
need of rehabilitation due to thoracolumbar spine
injury. The age of injury ranged from 1 to 15 years.
There were 21 individuals (26.3%) in the recovery
period (from 1 to 3 years after injury) and 59 indi-
viduals (773.7%) in late period (more than 3 years af-
ter injury). The criteria for inclusion in the clinical
study were: the age of patients from 19 to 55 years
old; level of neurological lesion not higher than Thi;
degree of conduction impairment of the spinal cord
on the ASIA Impairment Scale from A to C; the re-
tention of skills of moving independently in a wheel-
chair and self-maintenance, of using both upper
limbs, and the ability to control the strength of their
muscular effort. Local ethics committee approval
was obtained. All participants signed an informed
consent to participate in the study. 65 patients com-
pleted the entire study, 15 dropped out for various
reasons.

The rehabilitation program consisted of 2 ses-
sions lasting 20 + 2 days in a hospital setting. Each
session included 15—16 trainings for 30 min in the
ExoAtlet exoskeleton in combination with special-
ized therapeutic exercises and physiotherapeutic
procedures (magnetotherapy and multichannel
electrical stimulation of trunk and lower limbs’
muscles). Four week breaks were provided between
the two inpatient rehabilitation sessions. The study
was completed with a final visit in a month after the
completion of the second session of training and in
4 months after the start of rehabilitation respec-
tively.

To assess the impact of rehabilitation training
in a robotic exoskeleton on the quality of life, par-
ticipants completed SF-36 questionnaire at visits
1—4 before and at the end of each inpatient rehabili-
tation interval, and in a month after the completion
of the rehabilitation program (visit 5). The SF-36
quality of life assessment Questionnaire is general
and involves the patients to fill out the question-
naire on their own after a short briefing. Questions
are grouped into 8 scales, including 2 components
of the quality of life which form the final indicators
of the scale. The psychological component (MH
sum) includes an assessment of vitality, social func-
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15—16 TPEHUPOBOK B 3K30CKeJIeTe «IDK30ATIET» IO
30 MUH B KOMOWHAIINH CO CIEITUATU3UPOBAHHOM Jie-
yeOHOUW TMMHACTUKOU W (U3NOTEPANEeBTHUECKIMU
MpoIieAypaMu (MarHUTOTEPATIUSA K MHOTOKaHAIbHAs
3JIEKTPOCTUMYJISAINA MBIIII TYJIOBUINA U HIKHHUX
KOHewHocCTel). MeKy IByMsI CTaIlMOHAPHBIMU Cec-
CUSAMHU peabrIuTanui ObUIH IIPEAYCMOTPEHBI YeThI-
pexHeleIbHbIE TIePEPBIBBI. 3aBEPIIATIOCh HCCIIEN0-
BaHUe QUHATHHBIM BU3UTOM Uepe3 1 MeC IOCJIe 3a-
BEpIIIEHUsI BTOPOU CECCUU TPEHUPOBOK M, COOTBET-
CTBEHHO, Uepes3 4 Mec ocjie Hayajia peabrIuTalH.

JI71 OTIeHKU BJIUSIHUSI PeabHIUTAIHOHHBIX Tpe-
HHUPOBOK B pOOOTU3UPOBAHHOM 3K30CKEJIETE HA Kaue-
CTBO KM3HU YYaCTHUKAMH 3aIlOJIHSJICS OIPOCHUK
SF-36 Ha Bu3uTax 1—4 /10 Havajia U MO0 OKOHUYAHUU
Ka)K/I0T'0 CTAIlMOHAPHOTO MHTEPBAJIa Peab IUTAIH 1
yepe3 1 MeC 110 OKOHYAHHUH PeaOTUTAIIMOHHBIX Me-
ponpustuii (Busut 5). OIMPOCHUK OIEHKH KadyecTBa
>ku3HU SF-36 siBJ1sIeTCst OOIIUM U ITPEATIOIIaraeT camMmo-
CTOATEILHOE 3aTI0JITHEHUE AHKETHI MAIMEHTOM I0CTIe
KOPOTKOTO WHCTPYKTaka. BOIpOChl IPynmupyioTest B
8 mIKas, B KauecTBe MTOTOBBIX IOKAa3aTeslel IIKaJIbI
(opMHpYIOT 2 KOMIIOHEHTA KavyecTBa KU3HU. [Icuxo-
sormyecknii kommnoHenT (MH sum) Bxrogaer B cebst
OIIEHKY KU3HEHHOU aKTUBHOCTH, COITUATILHOTO (DyHK-
[IMOHUPOBAHUS, POJIeBOr0 (PYHKIIMOHUPOBAHHUA, 00y-
CJIOBJIEHHOTO SMOITHOHATBHBIM COCTOSTHHEM, IICHXH-
YeCcKOTO 3/10poBbsi. Pusnyeckuii kommoHeHT (PH sum)
OXBATHIBAET TaKHe IIOKA3aTeNM, Kak (QHU3HYECKoe
(pyHKITHOHUPOBaHKE, POJIEBOe (QYHKIIMOHUPOBAHUE,
00yc/10BIEHHOE (DUBUUECKUM COCTOSTHUEM, UHTEHCHB-
HOCTB 00J1H, 00IIIee COCTOSTHHE 3/I0POBbs [11].

O6paboTka pe3yIbTaTOB aHKETHPOBAHHUS IIPO-
BOJIWJIACH C KCIIOJIb30BAHUEM IIPOTPAMMHOrO 0Oe-
crieuenuss IBM SPSS Statistics 25.0 myrem Bbraucie-
HUsS OMHCATEBHBIX CTATUCTUK W BBHITTOJIHEHUS BHY-
TPUTPYIIIIOBOTO CPAaBHEHHUs BEJIUYHH JUCKPETHBIX
mapaMeTpoB. OnrcaTesIbHbIE CTATUCTHKH IIPEICTAB-
JIeHbl B Bujie cpefuei (M) u cpeIHEKBAPATUUHOTO
oTkiioHeHus (SD): M + SD. CTaTUCTHYECKYIO 3HAUH-
MOCTb Pa3JIMYUi MEXy CPABHHUBAEMBIMHU BEJIMUH-
HaMU JUCKPETHBIX IapaMETPOB OIEHHUBAJIH C HC-
MOJIb30BAHUEM HelapaMeTPUUYECKOrOo 3HAKOBOTO
PaHroBOrO KpUTepua YUIKOKCOHA. Jlig ucciaeosa-
HUS BO3MOKHBIX B3AUMOCBS3€H MEKAY JUCKPETHDI-
MH U KaTerOpHMHHBIMHU IMMapaMeTpaMHu IIPOBOUJICS
KOPPEJISIMOHHBIA aHamu3 1mo merony Kenpmasna.
YpoBens anbda 7711 IPUHATHS WK OTKJIOHEHUS HY-
JIEBOU TUIOTE3bl IPUHUMAJIH PABHBIM 0.05.

PE3YJIBTATDBI 1 OBCYXKIEHUNE

OI_[eHKa HEBPOJIOTHYECKOI'0 CTaTyca a0 HadaJjia
pea6I/I.TII/ITaLII/IOHHbIX MepOHpI/IHTI/Iﬁ IIOKa3ajia, 4ToO
II0 CTEIICHU! IMOPaXXE€HUA CIIMHHOI'O MO3Tra II0 IIKaJie

tioning, role-emotional functioning and mental
health. Physical component (PH sum) covers such
indicators as Physical functioning, Role-physical
functioning, Bodily pain, General state of health
[11].

Processing of the survey results was carried out
using IBM SPSS Statistics 25.0 software by calculat-
ing descriptive statistics and performing intra-
group comparisons of discrete parameter values.
Descriptive statistics are presented as mean (M)
and mean square deviation (SD): M + SD. The sta-
tistical significance of the differences between the
compared discrete parameter values was estimated
using the Wilcoxon nonparametric signed rank test.
The Kendall correlation test to investigate possible
relationships between discrete and categorical pa-
rameters was conducted. The alpha level for accept-
ing or rejecting the null hypothesis was taken equal
t0 0.05.

RESULTS AND DISCUSSION

An assessment of neurological status before the
start of the rehabilitation program showed that ac-
cording to the degree of spinal cord impairment on
the ASIA Impairment Scale patients were distributed
as follows: ASIA A — 53 individuals (66.3%),
ASIA B — 11 individuals (13.7%), ASIA C — 16 indi-
viduals (20.0%). Patients with ASIA A and B impair-
ments have inferior paraplegia due to complete or
gross incomplete spinal cord injury respectively; pa-
tients with ASTA C — lower paraparesis [3, 4]. All pa-
tients used wheelchairs for independent motion.

During the reporting period 2346 trainings
were conducted using ExoAtlet powered exoskele-
ton. 340 SF-36 Questionnaires were completed by
patients. Results of statistical processing of 8 scales
of the SF-36 Questionnaire are presented in Table 1.
Most QL indices were significantly lower than 100
points corresponding to the “ideal health” in pa-
tients with SCI. The lack of motor function of the
lower extremities in 80% of patients led to extreme-
ly low values of indicators such as Physical function-
ing, Role-physical functioning, General state of
health. The values of the Bodily pain index, also
characterizing physical health, were close to stan-
dardized QL indicators reflecting the average level
of population health [11].

The psychological component indices were re-
duced to a lesser extent than those of physical health.
Their average values evidenced a restriction in social
functioning and vitality, and the level of mental
health did not reach standardized population indica-
tors. During rehabilitation the values of the majority
of studied parameters increased by an average of
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ASTA manueHThl paclpeiesTUINCh CIIEeAYIIMUM 00-
pasom: tun ASIA A — 53 uei. (66.3 %), ASIA B —
11 uei. (13.7 %), ASIA C — 16 uen. (20.0 %). Bojib-
Hble ¢ nopaxkenueMm tuna ASIA A u ASIA B umeror
HIDKHIOIO [aparvIeruio BCJIEACTBHE IIOJIHOTO WJIH
rpy6OTo HEMTOJTHOTO TOBPEK/IEHUS CIIMHHOTO MO3Ta,
¢ Tuniom ASIA C — HwxHUH napamapes [3, 4]. Bece
MaNMeHThl JUIS CaMOCTOSITEBbHOTO IepeBIKEHUS
HCII0JIb30BAJIM HHBAJIW/IHBIE KOJISCKH.

B oTueTHBIH IEpHO/1 OBLIIO MTPOBEAEHO 2346 Tpe-
HUPOBOK ¢ ucnosb3oBanueM AIIK «9k30ATiier», na-
IIMeHTaMU 3alloJIHeHO 340 onpocHUkKoB SF-36.
B Tab;n. 1 mpencTaBieHbl pe3yJIbTATHl CTATHCTUYE-
ckoil obpaboTku 8 mkain ompocHuka SF-36. Bosb-
muHCETBO nokasaresedt KK y 6ospabix TECM 6butH
CYILIECTBEHHO HIKE 100 6AJIJIOB, COOTBETCTBYIOIIHX
[IOKa3aTeTi0 «UeIbHOe 3710pOBbe». OTCYTCTBHE
JIBUTATEJIbHON (DYHKIMM HUKHUX KOHEYHOCTEH Y
80 % HabJIIOTaeMBbIX MTAIHEHTOB 00YCIOBUIIO KpaliHe
HU3KUeE 3HAUeHUs TaKUX [TOKasaresel, Kak «dusu-
yeckoe (QYHKITMOHUPOBAHUE», «POJIEBOE (PYHKITHO-
HUPOBaHUE, 00YCIIOBIEHHOE (PU3MIECKUM COCTOSHU-
eM», «00lIIee COCTOsIHUE 3/I0POBbsI». 3HAUEHHUSA I10-
Kazaresisi «MHTEHCUBHOCTb OOJIM», TaKXKe XapaKTe-
pusyoIero (Gpusudeckoe 310pOBbe, ObUIH OJU3KHU K
CTaH/IapTU30BaHHBIM NokazarenaMm KK, orpakaro-
IITUM CPETHUH YPOBEHD 37I0POBBS B IMOMYJIAINH [11].

3—5%, but this increase was statistically insignificant
(p,_, ranged from 0.074 for the Bodily pain to 0.294
for the General health index). Statistically significant
improvement by the time of visit 5 showed the Men-
tal health indicator only. Its value increased by 8%
(pks = 0.043). In fact, there was no change in index
of the Physical functioning scale which assesses spe-
cifically the motor function that in the late period of
spinal injury does not restore any longer (see
Table 1).

Taking into account the observed trend towards
improvement of QL parameters on most SF-36
Questionnaire scales, we analyzed changes in the
overall physical (PH sum) and psychological (MH
sum) indices of health components to assess the
possible positive or negative effect of each exoskele-
ton training session on health-related quality of life
(Table 2).

Before the start of rehabilitation the PH sum
score was 34.9 + 7.53. Four months after the start of
rehabilitation the value of the overall indicator of the
physical component of health increased by 0.8 + 6.27
points from the baseline, which is statistically not
significant (Z = —0.847; p = 0.403). Comparison of
the PH sum value after the 1 and 2™ training ses-
sions (visit 2 and 4) with the baseline and final values
of the indicator (visits 1 and 5 respectively) during

Ta6suna 1. J[uHaMuKa oKasareseil KauecTBa 3Ku3HU y 60s1bHbIX TBCM 11071 BIAUSHHEM

pea6I/I.TII/ITaI.lI/IOHHBIX TPEHHUPOBOK B 9K30CKeEJIETE, GasLTb

Table 1. Dynamics of quality of life indices in patients with TSD under the influence of rehabilitation training

in the exoskeleton, points

Busur 1 (mo Hayasna 1-ii  Busur 5 (4epes3 MecsIy 1o OKOH-

CeCCHUU TPEHUPOBOK)
Visit 1 (prior to the
1°t training session)

[Tokazatesnpb / Index

YaHWM 2-1 CECCHU TPEHUPOBOK)
Visit 5 (one month after theend  p,_,
of the 2" training session)

(n=280) (n=65)
Ousnyeckoe QyHKIIMOHUPOBAaHE 8.9 +14.18 0.2 + 20.34 0.490
Physical functioning
PosieBoe QyHKIIMOHUPOBaHUE, 00YCIIOBJIEHHOE — 15.5 + 21.47 17.0 £ 24.89 0.283
(PU3UYECKIM COCTOSTHUEM
Role-physical functioning
WurencuBHOCTH 60111 / Bodily pain 64.8 £ 16.74 68.2 +13.18 0.074
O61ee cocrosinve 3710poBhs / General health 38.4 + 14.78 40.7 + 12.63 0.294
Icuxuueckoe 3m0poBbe / Mental health 52.3 + 16.44 56.7 + 10.28% 0.043
PosieBoe QyHKIIMOHUPOBaHUE, 00yC/IOBIEHHOE  63.4 + 14.35 65.2 + 18.92 0.252
5MOIMOHAJIBHBIM COCTOSTHUEM
Role-emotional functioning
CoruanbHOe QYHKITMOHUPOBAHUE 47.1 £18.72 48.8 + 14.64 0.065
Social functioning
JKuznennast akTuBHOCTD / Vitality 45.8 + 26.38 46.5 + 25.72 0.267

* ﬂOCTOBeprIe pas3yinyud 110 OTHOIIEHUIO K IEPUOAY 10 HaYaia peaﬁnnHTaunn.

Significant differences in relation to the period prior to rehabilitation.

22

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



Guozdareva M A. et al. / Journal of Siberian Medical Sciences 4 (2020) 17—29

ITokasaTtenu, ¢opMupyolyue IICUX0JI0THYe-
CKHUI KOMIIOHEHT 3/I0POBbsI, ObIN CHIKEHBI B MEHB-
IIIeH cTeleHu, YeM IoKas3aTesiu (PU3UIECKOTO 3/10PO-
Bbf, OJHAKO WX CPETHUE 3HAUEHUS CBUJIETETHCTBO-
Basti 00 OrpaHUYEHUH COIUATIBHOTO (DYHKITMOHUPO-
BaHWA U KU3HEHHOW aKTUBHOCTH, & YPOBEHB COCTOsI-
HUS IICUXUYECKOTO 3/I0POBBS HE JJOCTUTAJ CTaH/IAp-
THU30BAaHHBIX MOIYJIAIIMOHHBIX OKa3artesen. B xoze
peabwIuTaIiy BeIUYWHA OOJIBIIUHCTBA HCCIIETye-
MBIX TIOKa3aTeJied BO3pocJia B CpeTHEM Ha 3—5 %, O71-
HAaKO 5TO yBeJWUYeHHe ObLIO CTATHCTHYECKH HEe3Ha-
YUMBIM (3HAUEHUS D, K0J1€0aJIUCh OT 0.074 JJIs I10-
KasaTess « MHTEHCHUBHOCTH 00JIM» 0 0.294 IJIS II0-
KazareJsisg «00Ilee COCTOSTHUE 30POBbs). CTaTUCTH-
YECKHU JJOCTOBEPHOE YJTyUllleHUe K BUSUTY 5 HACTYITH-
JIO TOJIBKO TIO TIOKA3aTeJi0 «IICHXUYECKOE 370pPO-
BbE»: BEJIMYMHA 3TOTO IOKa3aTesis B 6ajiax Bo3poc-
naHa8 % (plfs = 0.043). PakTHUYECKH HE U3MEHUJICS
TOKa3aTeb MIKaJIbl «(pu3nueckoe QyHKIIMOHUPOBA-
HHE», OIIEHUBAIIEH UMEeHHO (QYHKITUIO JIBIKEHUS,
KOTOpasi B MO3JHEM IIePHOJIe CIIUHAIHPHON TPaBMBI
y>Ke He BoccTaHaBuBaeTcs (cM. TabJt. 1).

YuuThIBasi BBISIBJEHHYIO TEH/IEHITUIO K yJIyYIIIe-
Huio mokasaresei KXK 1mo 60J1bIIMHCTBY IIKAJT OIIPO-
cuuka SF-36, HaMu ObUIH ITPOAHATU3UPOBAHBI U3-
MeHeHHs o0IuX UHIeKcoB pusmueckoro (PH sum)
u rncuxosornyeckoro (MH sum) KOMIIOHEHTOB 3710-
POBBS IJII OIIEHKA BO3MOXKHOTO ITOJIOXKUTEIHHOTO
TN OTPHUIIATEIHHOTO BJIMAHUS KKJIOU CeCCHUU Tpe-
HUPOBOK B JK30CKeJIETE HAa KauyeCTBO JKWU3HH, CBs-
3aHHOE CO 3710pOBbeM (TabJI. 2).

bannpHasg onenka PH sum cocraBuia g0 Haua-
Jla peabunutanuu 34.9 + 7.53. Uepes 4 Mec mocie
Hayajia peabWINTAIlUK BeJIMYMHA OOIIEro mokasa-
TeJist GU3NIECKOTO KOMIIOHEHTA 3/T0POBBS YBEJTHUH -
J1ach Ha 0.8 + 6.27 6ajia OT KCXOJHOI, UTO SBJISIET-
Cs CTATHCTHYECKH HE CYIIECTBEHHBIM (Z = —0.847;

rehabilitation did not reveal any reliable dynamics in
the physical component of health.

The average baseline score value of the psycho-
logical component of health MH sum was higher
than that of PH sum, which is typical for patients
with impairment of the lower extremities function
due to SCI [12]. Positive dynamics of the MH sum
indicator was recorded throughout the rehabilita-
tion period. So, upon completion of the first session
of rehabilitation training its average value increased
by 1.7 £ 9.48 points, but this increase was not sta-
tistically significant. Positive dynamics persisted
during the interval between the two training ses-
sions and increased during the 2" one. The esti-
mate of the MH sum at the visit 4 increased by
3.4 + 6.48 points compared to the period before the
start of rehabilitation program, which was statisti-
cally significant (Z = —2.780; p = 0.021). One month
after completion of the rehabilitation program, the
MH sum value remained significantly higher than
before the start of rehabilitation (Z = -2.162;
p = 0.030).

Since at the start of rehabilitation 74% of CS
participants were in the late period of SCI, character-
ized by fully formed persistent motor and sensitive
disorders below the damage level, and at the same
time, 26% of patients were in the recovery period in
which the formation of neurological disorders had
not been completed and under the influence of the
rehabilitation program it was possible to restore or
replace lost functions. For this reason we have ana-
lyzed the dynamics of the general indicators of QL
for each of these groups (Table 3).

The results of the analysis showed that walking-
based rehabilitation in the exoskeleton had a positive
effect on the patient’s psychological state regardless
of the injury period. The MH sum values significantly

TaGauna 2. XapaKkTepuCTHKA 00X UHAEKCOB 37I0POBbsI 10 ONPOCHUKY SF-36 y 60s1bHBIX TBCM B X071€ peabuanTanuu

Ha OCHOBE TPEHHPOBOK B AK30CKeJIETE, OAILIBI

Table 2. Characteristics of General state of health indices according to SF-36 Questionnaire in patients with TSD during

rehabilitation based on exoskeleton training, points

ITokasatesnp / Index S 1L AR

Busur 2 / Visit 2 Buswur 3 / Visit 3 Busur 4 / Visit 4 Busur 5 / Visit 5

(n=80) (n=78) (n=69) (n=65) (n=65)
PH sum — ¢usuueckuii  34.9 + 7.53 34.9 £ 7.03 34.1+7.56 34.3 £ 7.93 35.6 £+ 8.4
KOMIIOHEHT 37J0POBbs p, ,=0.928 D= 0.722 p,_,=0.815 D,,=0.403
PH sum — physical D, .= 0.442 p, .= 0.850 p,,=0.338
component of health
MH sum — 56.1 + 10.56 57.8 £10.31 58.3+9.37 59.5 + 9.02* 59.1 + 9.47*
TICUXOJIOTUYECKUH p,,= 0.205 D, ,=0.132 p, ,=0.021 D,,=0.030
KOMIIOHEHT 3710POBbS P, = 0.142 p,..=0.350 p, = 0.362 )

MH sum — psychological
component of health

* JlocTOBEpHbIE PA3JINUUs [10 OTHOLICHUIO K IEPUOJLY 10 HAauasa peabrIuTaluu.
Significant differences in relation to the period prior to rehabilitation.
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p = 0.403). ComnocrasiieHue BestnuuHbl PH sum mo-
cjie 1-U 1 2-1 cecCHU TPEHUPOBOK (BU3HUT 2 U 4) C UC-
XOJTHOM ¥ UTOTOBOM BEJIMYUHON MOKasaTesist (BU3HU-
THI 1 ¥ 5 COOTBETCTBEHHO) TaK)Ke He BBIABUIIO KAKOH-
JI00 JTOCTOBEPHOU TMHAMUKH (DU3UUECKOTO KOMIIO-
HEHTA 3/I0POBbsI B X0O/Ie PeabIUTAIUH.

CpenHss BesTMunHA OOIIETO ITOKA3ATENIs IICUXO0-
JIOTUYECKOT0 KOMIIOHEHTA 3/10poBbsa MH sum B 6aJi-
JIax UCXOIHO ObLIa BhIlIe, yeM nokaszatess PH sum,
YTO XapaKTEPHO /IS MANVEHTOB C HAPYIIEHUSMH
(pyHKIIM HIDKHUX KOHeUYHOcTel BesesictBue [IICMT
[12]. Ha mpoTs:keHUHM BCEro Mepuojia peabuanTa-
I[UY PETUCTPUPOBAJIACH [TOJIOKUTEIIbHAS JUHAMUKA
nokasaresnsa MH sum. Tak, nmocjie OKOH4YaHUA mep-
BOH ceccMU peabWIUTAIMOHHBIX TPEHUPOBOK €ro
CpeIHsAsA BeJIMYMHA BO3pOCia Ha 1.7 + 9.48 6ainia,
O/THAKO O3TO YBEJIMYEHHWE HE ObLIO CTATHCTHYECKU
3HAaUUMBIM. [loJIOKUTEIbHAS JUHAMUKA COXPAHI-
JIach BO BpeMs MHTEPBAJIA MEXAY JIBYMS CECCUIMU
TPEHUPOBOK U YBEJIMYHJIACh B XOJe 2-H CECCHU Tpe-
HUPOBOK, B pe3yJbTaTe Yero OIeHKa I0Ka3aTeJsd
MH sum k BU3HTY 4 BO3pocJa Ha 3.4 + 6.48 Gaia
[0 CPAaBHEHUIO € IIEPUOJIOM JI0 Hayasia peabunTa-
I[UM, YTO OKA3JIOCh CTATUCTHYECKH 3HAYUMBIM
(Z = —2.780; p = 0.021). Yepes Mecs1l ocsie 3aBep-
MEHUsA TPOrPaMMbl peabWINTAall  BeJIMYMHA
MH sum ocraBayiach JJOCTOBEPHO OOJIbIIIE, UEM /10
Hayasia peabuiutanuu (Z = —2.162; p = 0.030).

[TockosbKy Ha MOMEHT Hadasia peabuInTaIluu
74 % yayacTHUKOB K/ Haxouinch B MO37HEM TI€PU-
one IICMT, xapakTepusymoIeMcs ITOJTHOCThIO chop-
MUPOBAaHHBIMH CTOWKHUMU JBUTATEJIbHBIMU K UyB-
CTBUTEJILHBIMU HAPYIIEHUsMU HUKE YPOBHs IOpa-
JKeHUs, a 26 % MaleHTOB — B BOCCTAHOBUTEIHbHOM
IepuoJie, B KOTOpoM (OPMHUPOBAHUE HEBPOJIOTHYE-
CKUX HapYIIEHUH elle He 3aKOHYEHO U TI0J] BIIUSTHU-
€M peabITUTAIMOHHBIX MEPONIPUATUHA BO3MOXKHO
BOCCTAHOBJIEHHE WJIA 3aMeIeHHe yTPayeHHBIX
dyHKIUMi, HaMu GBI IPOBEZIEH aHAIN3 AUHAMUKH
obmux nokasatesneil KK paszesbHO 11 KaK/I0H U3
9THX rpym (TabJ. 3).

Pe3yspTaThl MPOBEIEHHOTO aHAJN3a CBUZE-
TEJILCTBOBAIHM O TOM, YTO peabMIUTanusa Ha OCHOBE
XOZIbOBI B HK30CKEJIETE IOJIOKHUTETHHO BIIMAJIA HA
IICUXOJIOTHYECKOE COCTOSIHHE TalleHTa HEe3aBUCU-
MO OT IEepHUOo/a TPaBMbl. 3HAUEHHUS IIOKA3aTeJIsd
MH sum z0cTOBEPHO BO3POCIIH II0CIIE JIBYX KYPCOB
peabMINTAIIMOHHBIX TPEHUPOBOK KaK B TPYIIIE Ia-
IIMEHTOB C JIABHOCTBIO TPaBMBI OT 1 Toza 0 3 JIeT,
TaK ¥ y MMAI[UEHTOB C JIABHOCTBHIO TPAaBMbI OT 3 JIO
15 jieT. B 06eux rpymmax moyioKuTeTbHasA JMHAMUIKA
o0Iero Imokasaresisi ICUXUYECKOTO KOMIIOHEHTA
37I0POBbBS COXPAHAJIOCH JI0 BU3UTA 5, T. €. KAK MUHH-
MyM B TeUeHUe MecAla I0cjie OKOHYAaHUSA IIePHoia

increased after two courses of rehabilitation training
both in the group of patients with the age of injury
1-3 years and in patients with the age of injury
3—15 years. In both groups the positive dynamics of
the general mental health component persisted until
visit 5, that is for at least a month after the end of the
rehabilitation period. The dynamics of the general
physical health component’s general indicator in the
compared groups was different. This indicator did
not change during rehabilitation both in patients in
the late injury period and in the group of patients in
the recovery period. In the latter the rehabilitation
program led to a significant increase in the average
score from 33.0 + 6.82 at the first visit to 37.5 + 6.56
at the final visit (ka = 0.043).

When using the SF-36 Questionnaire, the posi-
tive impact of comprehensive rehabilitation program
on the basis of exoskeleton walking on a psychologi-
cal component of health of patients with conse-
quences of a spinal cord injury in the form of the
lower paraplegia was revealed. The emergence of the
long-lost opportunity to move upright with the sup-
port of lower extremities contributes to the increase
of subjective self-assessment of health state and sat-
isfaction with the results of rehabilitation, motivates
a patient to participate more actively in the rehabili-
tation process, as reported by other authors [13, 14].
A number of studies have shown that the improve-
ment of psychological health in the recovery and the
late periods of SCI has a positive effect on the adap-
tation of patients in the social sphere and contributes
to the expansion of their opportunities in everyday
life [12, 15]. Thus, improving the mental health of pa-
tients during walking-based rehabilitation in the
ExoAtlet exoskeleton testifies to the efficacy of reha-
bilitation training using this innovative robotic de-
vice.

A significant increase in the MH sum training
occurred only after the second course of rehabilita-
tion, that is after each patient received 30 to 35 exo-
skeleton trainings within 3 months. The first session
consisted of 15 trainings. It did not affect quality of
life indicators. It should be noted that in the first ses-
sion patients switched to independent walking in the
exoskeleton with the support of cane and the help of
an assistant only after 8—10 trainings including ver-
ticalization and standing with the support of crutch-
es, then walking in bars. The need for a long reha-
bilitation period involving at least 30-40 trainings is
indicated by many researchers who studied the pos-
sibility of using exoskeleton from different manufac-
turers to optimize rehabilitation after SCI [16, 17].

No change in the general physical health com-
ponent (PH sum) in CS participants was expected.
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Taoauna 3. /IluHaMuKa oOLUX HH/IEKCOB 3/J0POBbsI 110 ONTPOCHUKY SF-36 B X0/1e peabMINTAIIIN HA OCHOBE TPEHHPOBOK

B 9K30CKeJieTe B pasHble repuoasl TBCM, 6asuts

Table 3. Dynamics of the General state of health indices by SF-36 Questionnaire during rehabilitation based on the
exoskeleton training at different periods of TSD, points

I'pynma 1 (JaBHOCTb TPAaBMEI < 36 Mec)
Group 1 (injury age < 36 months)

I'pymnma 2 (1aBHOCTH TPaBMBI > 36 Mec)
Group 2 (injury age > 36 months)

Ilepuon
peabuiutanuu n n
Rehabilitation (xo1-BO (xo11-BO
period PH sum MH sum yuactaukoB K1) PH sum MH sum yuacTHUKOB K1)
(number of CS (number of CS
participants) participants)
Buswur 1 33.0 £ 6.82 60.5 £ 7.97 21 35.3 £ 7.45 56.2 +10.86 59
Visit 1
Busur 2 34.9 £ 7.34 61.4 £10.59 20 34.6 £ 7.06 56.9 £10.01 58
Visit 2 p, ,=0.123 p,,=0.334 p,,=0.506 p ,=0.606
D, = 0.158 D,,= 0.158 P2_5: 0.947 P2_5: 0.142
Busur 3 33.9 £ 6.92 60.4 + 9.89 17 33.9 + 7.92 57.2+9.51 52
Visit 3 p,,=0.326 P, ,=0.920 p,,=0.315 p,,=0.316
p,,=0.122 D, = 0.062 D,.= 0.480 D, = 0.338
Busur 4 35.7 + 6.54 62.2 £ 9.16 16 33.7 = 8.45 58.6 £ 8.90% 49
Visit 4 p,,=0.099 p_ =0.25 p,,=0.372 p,,=0.025
D, = 0.279 p,.= 0.932 p,.= 0.512 p,.= 0.886
Busur 5 37.5 + 6.56%  62.5+7.43% 16 34.4 £ 9.02 58.3+£9.80* 49
Visit 5 D, ,=0.043 p, _,=0.045 D= 0.610 D= 0.038

* JlocTOBEpHBIE PA3INYUs 10 OTHOLIEHHUIO K IEPHO/Y ZI0 Hadala peaOuIuTaIiH.
Significant differences in relation to the period prior to rehabilitation.

peabwiutanuu. [nHaMuKa 001ero mokasaress Qu-
3UYECKOTO KOMITOHEHTA 37I0POBbsI B CPABHUBAEMBIX
rpynnax 6p1a pa3InaHON. Y MaIlEeHTOB B MTO3THEM
TIEpHOJIe TPABMBbI, KaK U B TPYIIIE NAaIlEHTOB B BOC-
CTAaHOBHUTEJIBHOM IEPHOJiEe, AAHHBIH ITOKA3aTeIb B
X0JIe peabuauTanuy He U3MeHuIcs. B rpymme maru-
€HTOB, HAXO/IAIIHUXCSA B BOCCTAHOBUTEJIBHOM TIEPHO-
e, Ha ¢GoHe pPeabUIUTAIIOHHBIX MEPOIPUATHI
MPOU30IIUIO JIOCTOBEPHOE YBEJIUUYEHUE BETUUUHBI
cpeaHero 6ayuta ¢ 33.0 + 6.82 Ha HAYaJTbHOM BU3UTE
70 37.5 % 6.56 Kk puHAIBHOMY BU3UTY (P,_, = 0.043).

IIpu umcnonp3oBanum ompocHuka SF-36 ObLIO
BBIABJIEHO ITOJIOKUTEJIHLHOE BJIMSIHUE KOMILIEKCHOM
peabuuTau Ha OCHOBE XO/IbOBI B 9K30CKEJIETe Ha
MICUXOJIOTUYECKUH KOMIIOHEHT 3/I0POBbsI OOJIBHBIX C
MTOCJIEJICTBUSIME CITUHAJIPHOU TPaBMBI B BUJIE HIDK-
Hel maparuiernu. IlosiBJieHWe JaBHO yTpadueHHOH
BO3MOX>KHOCTH TIE€PEIBUTATHCS B BEPTHKAIBHOM II0O-
JIOKEHHH C OTIOPOH HA HMKHUE KOHEYHOCTH CII0CO0-
CTBYET TIOBBIIIIEHUIO CYObEKTUBHOM CAMOOIIEHKU CO-
CTOSIHUSI CBOETO 3/I0POBBSI U Y/TOBJIETBOPEHHOCTHU pe-
3yJIBTaTaMH PEaOUIUTAIIH, MOTHBUPYET OOJIBHOTO K
boJjiee aKTUBHOMY Yy4YacTHIO B PeaOHIUTAIIMOHHOM
MpOIleCCe, O UeM COOOIIAIOT U JIPYTHE aBTOPHI [13, 14].
B psge wccieoBaHUN JJOKa3aHO, YTO IIOBBHINIIEHUE
YPOBHSI TICIXOJIOTHYECKOTO 3/I0POBBSI B BOCCTAHOBH-
TEJIbHBIM U MO3AHUN nepuoibl mociie IICMT okasbl-

Thus, there could not be an increase in the baseline
extremely low scores on the Physical functioning
and Role-physical functioning scales as the ques-
tions of these scales suggested the possibility of mo-
tor function improving under the influence of treat-
ment and rehabilitation, and 80% of participants
had a severe degree of spinal cord impairment
(ASIA A — in 66.3% and ASIA B — in 13.7% of pa-
tients) in our study. From the standpoint of the In-
ternational Classification of Functioning, Disability
and Health, the rehabilitation potential for motor
function in this category of patients is either absent
(ASIA A) or regarded as low (ASIA B) [18]. At the
same time, in the distribution of the entire popula-
tion of CS participants into injury-age groups, it was
found that under the influence of training-based re-
habilitation in the exoskeleton, the value of PH sum
in group 1, which included patients in the SCI recov-
ery period, increased significantly (see Table 3).
During this period, the main goal of the rehabilita-
tion is maximum restoration of lost functions since
the possibility of improving the conduction of the
spinal cord remains, especially with its incomplete
impairment. It can be assumed that an improve-
ment in the physical health indicator is associated
with activation of neuronal plasticity and motor
function during walking in the exoskeleton. This ef-
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BaeT MMOJIO’KUTETFHOE BIMSHIE Ha QJIalITAI[HI0 TaIU-
€HTOB B COIIMAIBHOU cepe U CrocoOCTBYET paCIIn-
peHUI0 X BO3MOXKHOCTEH B ITOBCETHEBHOMN KU3HU
[12, 15]. Takum oOpaszom, yJydIlleHHE COCTOSHUSA
[ICUXUYECKOTO 3/J0POBbsI AIEHTOB B XOZ€ PeabmIn-
TaI[Md HAa OCHOBE XOABOBI B HK30CKEJIEeTe «IK30AT-
JIeT» CBHUJIETETBCTBYET 00 3 (PEKTUBHOCTH peabrin-
TAIlMOHHBIX TPEHUPOBOK C IPUMEHEHHEM JIAHHOTO
MHHOBAIIIOHHOTO POOOTU3UPOBAHHOTO YCTPOUCTBA.
JlocToBepHOe yBesinueHue mokasaresss MH sum
HACTYIIIJIO TOJIBKO ITOCJIE BTOPOT'O Kypca peabuinTa-
1Y, T. €. I0CJIe TOTO, KaK KaXKJbIH MaIueHT MMOIy-
YWJI B TEUEHHE 3 MeC OT 30 JI0 35 TPEHUPOBOK B DK30-
ckertete. [TepBas ceccusi, cocTosIIasa U3 15 TPEHUPO-
BOK, He TIOBJIMAJIA HAa ITOKa3aTeIu KauecTBa JKU3HU.
CreyeT OTMETHTD, UTO B IIEPBYIO CECCHIO K CAMOCTO-
SAITEILHOH X0/1b0E B 9K30CKEJIeTe C OIIOPOI HA TPOCTH
U IIOMOIIBIO ACCUCTEHTA MAleHTHl IePeNd TOIb-
KO mocsie 8—10 3aHATUH, BKIIOUABIINX BEPTHKAJIH-
3AIHIO U CTOSTHUE C OTIOPOY Ha KOCTBLIH, 3aTEM XOZb-
6y B 6pychbax. Ha He06X0ITUMOCTD JIJTUTEJIBHOTO Pea-
OMIUTAIMOHHOTO TEPUOZa, BKJIIOYAIOIIETO HE Me-
Hee 30-40 TPEHUPOBOK, YKa3bIBAIOT MHOTHE HCCIIE-
JIOBaTeHM, U3y4yaBlINe BO3MOKHOCTH HCIIOJIH30Ba-
HUS DK30CKeJIeTa OT PA3HBIX MPOU3BOAUTENIEH IS
ontuMusanuu peadbuauraruu rnocie [IICMT [16, 17].
OtcyTcTBHE U3MeHEeHHH OOIero mokasares
¢dusnueckoro kommnoHeHnta 3m0poBbsa (PH sum) y
yaactHukoB KU 6wt oxkuymaembiM. Tak, He MOTJIO
IIPOMBOUTU yBeJIWYeHNe HCXOJHO KpaliHe HUBKHUX
ToKasaTeJied 1o IKajgaM «@usmyeckoe (QYHKITHNO-
HUPOBaHHE» U «POJIEBOE PYHKIIMOHUPOBAHUE, 00Y-
CJIOBJIEHHOE (DUBUYECKUM COCTOSTHUEM », IIOCKOJIBKY
BOIIPOCHI 3TUX IIKaJ onnpocHuka SF-36 npezamnosara-
IOT BO3MOKHOCTH YJIyUIIIeHUs IBUTATEIBHOU (DYHK-
LMY IO/ BIUSHUEM JIeUeHUs U peabWIuTanuy, a B
HallleM uccaeloBaHuu 80 % y4aCTHUKOB UMeJIH Ts-
JKEJIyI0 CTelleHb IOBPEXIEHUs CIUHHOTO MO3Ta
(tun ASTA A — y 66.3 % u ASIA B — y 13.7 % manu-
enToB). C mo3unuii MexxyHapogHOU Kiaccuduka-
ou¥ (PYHKIIMOHUPOBAHUS PEaOWINTAIMOHHBIN I10-
TeHIIWaJ B OTHOIIEHUM JBUTATEJIbHOH (QYHKIUU Y
TaKOW KaTeropuu MAI[HeHTOB JUOO OTCYTCTBYET
(ASIA A), tubo pacrieHnBaercs kak Hu3kuii (ASIA B)
[18]. B To ke BpeMs Ipu pacIipeieJIeHHuH BCeH MOITy-
Jgsinuu yaactHUKOB KV Ha Ipymimsl ¢ yueToM TaBHO-
CTH TPaBMBI OBLIO YCTAHOBJIEHO, YTO IO/ BIIUSTHUEM
peabwinTanuu Ha OCHOBE TPEHUPOBOK B DK30CKeJIe-
Te 3HAUMMO Bo3pocia BesmynHa PH sum B rpynne 1,
B KOTOPYIO BOIIIA ITAIIIEHTHI B BOCCTAHOBUTEILHOM
nepuogie [ICMT (cm. Tab. 3). B aToT mepuos 0cHOB-
HOH IeJIBI0 PeabMINTAIMOHHBIX MEPOIIPUITUN IB-
JISIeTCSI MAKCHMaIBHOE BOCCTAHOBJIEHHE YTPAdeH-
HBIX QYHKIUH, TaK KaK COXpaHsAeTCs BO3MOKHOCTh

fect has been reported in several studies conducted
in our country and abroad [8, 19].

It should be noted that significant changes in the
studied indicators were recorded only after 2 ses-
sions of training using the exoskeleton. Evaluation of
delayed results at the final fifth visit showed that the
effect achieved was maintained for at least a month
after the completion of the rehabilitation program.

CONCLUSION

The findings of the study are as follows:

1. Patients with severe impairment of lower ex-
tremities function due to SCI define their quality of
life associated with the physical component of health
as low (PH sum = 34.9 points), quality of life associ-
ated with the psychological component as moderate-
ly reduced (MH sum = 56.1 points) in both recovery
and late injury periods.

2. Comprehensive rehabilitation based on walk-
ing in the ExoAtlet powered exoskeleton contributes
to improving the quality of life associated with the
psychological component of health in patients with
the consequences of spinal injury in the recovery and
late periods.

3. The quality of life indicators associated with
the physical component of health are not changed
significantly during rehabilitation with the ExoAtlet
powered exoskeleton in patients in the late period,
while in the recovery period a statistically significant
increase in the average score of physical health by
SF-36 is recorded.

4. For patients with severe impairment of lower
extremities function due to SCI (ASIA A and B), a
walking-based rehabilitation program in an exoskel-
eton may be recommended. The program consists of
two sessions of 15—20 trainings, taking into account
the need for gradual adaptation to the training pro-
cess during the first session.

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

YJIyUIIeHUs] TPOBOAUMOCTH CIIMHHOTO MO3Ta, 0CO-
OeHHO NpU ero HEeNOoJHOM HOBpexaeHuu. MOKHO
MIPEIOIOKUTh, UTO YJIydIlleHHe MOoKa3aTessd, Xa-
PaKTEPU3YIOIIEr0 COCTOSHUE (PUBUUECKOTO 37I10PO-
BbSI, CBSI3aHO C aKTHUBAIlMed HEWPOHAJIbHOU ILjIa-
CTUYHOCTH U JBUTATEJIbHOU (DYHKI[UU B IIpOIECcCe
x0/1bOBI B 9K30cKesere. O TakoM addekTe coobIa-
JIOCh B HECKOJIbKUX UCCJIEJIOBAHUSIX, ITPOBEIEHHBIX B
HaIlled cTpaHe u 3a pyoexxom [8, 19].

Heo6x0AMMO OTMETUTD, UTO JAOCTOBEDHBIE H3-
MeHEeHUsI U3YYaeMbIX IIOKa3aTesel BO BCEX CIIydasax
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PEerucTpUPOBAINCH TOJIBKO IOCTIE 2 CeCCUU TpeHU-
POBOK ¢ IpUMeHeHNeM 3K30cKesieTa. OeHKa 0TCpo-
YeHHBIX Pe3yJIbTaTOB Ha (GUHAIBHOM, IITOM BU3UTE
IoKas3ajia, YTo JOCTUTHYTHIH 3(hdeKT coxpaHsics
Kak MUHUMYM B Te4eHUe MecAIa [10cjIe OKOHYaHUA
IIpOTpaMMBbl peabuINTAIIH.

3AK/TIOYEHUE

IIpoBe/ieHHOE WCCIIEIOBAHUE TIO3BOJISIET CJle-
JIaTh CJIEIyIOIHe BEIBOIbI:

1. ITanpieHTHI ¢ TSPKEJIBIM HapylieHueM (QyHK-
MY HUKHUX KoHewHocTel Beseacteue [ICMT ompe-
JIEJIIOT CBOE KaUeCTBO JKU3HH, CBA3aHHOE C (hr3mye-
CKUM KOMIIOHEHTOM 3/I0pOBbsl, KaK HU3KOe
(PH sum = 34.9 6ajj1a), Ka4ecTBO KU3HU, CB3aHHOE
C IICUXOJIOTHYECKUM KOMIIOHEHTOM — KaK YMEPEHHO
camkennoe (MH sum = 56.1 6aj11a) Kak B BOCCTaHO-
BUTEJIbHBIN, TAK U B TIO3THUN TTEPUOBI TPABMBI.

2. KomiutekcHass peabwauTaiiuss Ha OCHOBE
X0ZB0bI B POOOTU3UPOBAHHOM 3K30CKeJIeTe «DK30-
ATyieT» CITOCOOCTBYET MOBBIIIEHUIO KAayecTBa KHU3-
HH, CBS3aHHOTI'O C IICUXOJIOTUYECKOU COCTABJIAIONIEN
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HOU TPaBMbI B BOCCTAHOBUTEJIbHBIN U O3/HUU IIe-
pHOBL.

3. IlokazaTesn kadecTBa >KU3HU, CBSI3aHHBIE C
(puzmyecKM KOMIIOHEHTOM 37[0POBbSI, CYII[ECTBEH-
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4. JIns TAlMEeHTOB C TSIKEJIBIM HapyIleHUeM
yukMy HIKHEIX KOHEeUHOCTeH BesaencrBue [ICMT
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CBEJEHUA Ob ABTOPAX
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ToJsioruu u oproneauu um. A.JI. Huspana» Munsapa-
Ba Poccuu.

UnscoBa Exarepuna CepreeBHa —  Bpau-
¢usuorepanent Boiciieln kateropuu OT'BY «HoBocu-
OGUPCKUI HAYUHO-MCCIeIOBATENBCKUN UHCTUTYT TPAB-
matosiorun u oproneauu um. fA.JI. IluBpana» MuH-
3z1pasa Poccuun.
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BiunsaHue mapaMeTpoB METOA MHBEPCUOHHOU
BOJIbTAMIIEPOMETPHUH HA KOJIHUYECTBEHHOE OIpeieIeHUEe
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The influence of the stripping voltammetry parameters
on the quantitative determination of the bismuth ion
in the pharmaceutical substance of bismuth subsalicylate

Vizer A.A., Ivanovskaya E.A.

Novosibirsk State Medical University

AHHOTAIIA

IIpencTaBieHbl Pe3yIbTaThl UCCIEAOBAHUS YCIOBUI IPOBEIEHIS aHAN3a aKTUBHOHN (papMalieBTUUecKoi cybcTaH-
nuu (A®C) BucmyTa cybcamunpiaTa METOI0M HHBEPCHOHHOM BOJIbTaMIIEPOMETPHH. JlaHHBIN MeTO/1 He siBJseTcs papma-
KOTIEMHBIM, HO IITUPOKO UCIIOJIB3YETCs JIJTs aHAIN3a COeTUHEHNH BUCMYyTa B IPYyTUX 00beKTax. MI3yueHo BIUsSHUIE OCHOB-
HBIX [TAPAMETPOB METO/Ia, B YaCTHOCTH, Hayajia U CKOPOCTH Pa3BEPTKH, BpPEMEHU U MOTEHIMaIa HAKOTUIEHHSI, Ha KOJIH-
YeCTBEHHOE OTIpeZiesieHre HOHA BUcMyTa B uccienayemoit ADC. 3aBUCUMOCTh KOJTMYECTBEHHBIX MMOKa3aTesIel BOJIbTaMITe-
POMETPHUYECKOTO MMHKAa OT Havasia pa3BepTKHU He BbIsABIeHA. [Ipy U3BMEHEHUH CKOPOCTU Pa3BEPTKH B JIUaTa30He OT 60 /10
120 ¢ BBICOTA ITUKA U3MEHSIETCsI POIOPIMOHAIBHO 3HAYEHUTO0 CKOPOCTH. OTIpe/iesieH ONTUMAJIbHBIN JHAITa30H CKOPOCTH
HAKOILIEHHUsI aHAJTU3UPYEMOTO BEI[ECTBA HA AJIEKTPO/IE, UTO MTO3BOJISET M3MEHSITh JAHHBIH ITapaMeTp B XO/I€ MPOBEEHUs
ucnbiTanusi. Haubospinit MHTEPEC /1A UCC/IEIOBAHS TPEICTAB/IAET OTEHI[HA HAKOIUIEHHS, TaK KaK 9TOT mapaMeTp
OKa3bIBaeT HauboJIblllee BIUsHIE HAa KOJTMYECTBEHHbIE XapaKTEPUCTUKHU KA.

Takum 06pa3zoM, METO/I HHBEPCUOHHOU BOJIBTAMIIEPOMETPUU MOKET IIPUMEHSITHCS /IS aHAIM3a aKTUBHOU hapma-
[IEBTHYECKOU CYyOCTAaHIIMY BUCMYTa CyOCaJIAIIUIaTA.

Kaoueawvte cnro6a: BUCMyTa CyOCATUITUIIAT, THBEPCUOHHAS BOJIBTAMIIEDOMETPUS, aKTUBHAsL (hapMarieBTHIeCKas Cy0-
CTaHIUA.

ABSTRACT

The results of the study of the conditions for the analysis of active pharmaceutical substance (APS) of bismuth sub-
salicylate by the method of stripping voltammetry are presented. This method is not pharmacopoeial, but it is widely used
for the analysis of bismuth compounds in other objects. The influence of the main parameters of the method, in particular,
the beginning and rate of a sweep, the time and potential of accumulation, on the quantitative determination of the bis-
muth ion in the studied APS was investigated. The dependence of the quantitative indicators of the voltammetric peak on
the beginning of the sweep was not revealed. When the sweep rate changes from 60 to 120 s, the peak height changes in
proportion to the rate value. The optimal range of the analyte accumulation rate on the electrode was determined, which
allows changing this parameter during the test. The accumulation potential is of the greatest interest for research since this
parameter has the greatest influence on the quantitative characteristics of the peak.

Thus, the method of stripping voltammetry can be used to analyze the active pharmaceutical substance of bismuth
subsalicylate.

Keywords: bismuth subsalicylate, stripping voltammetry, active pharmaceutical substance.
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BBEJAEHWUE

AxTuBHaA (¢dapmanepTuyeckas cybcTaHIUA
BHCMYTa CyOCAIUITMIIaTA TPUMEHSIETCS B MEUIIITHE
¢ 1900 T. ¥ 3apeKoMeHjoBaja cebsi Kak 3pheKTUB-
HO€E CPEJICTBO IIPH JIEUEHUU Pa3JIMYHBIX 3a00J1eBa-
HUH 3KeJyI0YHO-KUIIIEYHOTO TpakTa [1]. MexaHusm
JIeICTBUS OCHOBAaH HA COYETAHUU HECKOJIBKUX -
dexroB. AHTAaNUAHBIH 5P DEKT BUCMyTa CyOCATHITH-
JlaTa OCHOBAH HA IPWKUTAIOIIEM JEHCTBUU HOHOB
BHCMYTa 711 (POPMHUPOBAHUA 3ALTUTHOTO CJIOS HA
IIOBEPXHOCTHU 3B, a TAK)Ke CBA3BIBAHUSA HHTEPOTOK-
CUHOB, B TO BpeM:I KaK CUIHITUIIAT CTUMYJIHPYeT 00-
pa3oBaHMe IPOCTATJIAHIHOB U CJIU3U U CEKPETUPO-
BaHMe OMKapOOHAT-MOHOB B KeyyAke. Takike mpo-
TUBOA3BEHHBIN 3(PdeKT accoruupoBaH C aHTUMU-
KpoOHBIM aelicTBueM B oTHouieHuu Helicobacter
pylori, TOUHBIN MeXaHU3M KOTOPOTO Ha CETO/IHAII-
HUH JIeHb He u3ydeH. Kpome TOro, BUCMYT CBSI3BIBA-
€T DHTEPOTOKCHUHBI U 00eclieYnBaeT UX BbIBEJIEHUE,
IIOCKOJIBKY He BcCachlBaeTCsl M3 KUIIEYHUKA, a
CATUIIWJIAT-UOH WUHTUOUPYyeT 0Opa3oBaHMeE MPOCTa-
[JIAaHAWHA B KUIIEYHUKE U BbIIEJIEHUE XJIOPUJ-
HOHOB. ATU 3hGEKTh 00eCIeUYnBaT MPOTUBOINA-
peliHoe JlelicTBHE JIEKapCTBEHHOTO Cpe/icTBa [2].

HecmoTps Ha TO, 9YTO BUCMYTa CyOCaIHITUIAT
IIUPOKO IPHMEHsIETCA B MUPe, B HACTOsAIIee BpeMs
JIeKapCTBEHHbIE TIPEIapaTshl, Co/iepIKallie JaHHOe
JIeACTBYIOIIEE BEIIECTBO, HE 3aPETUCTPUPOBAHBI Ha
Tepputopuu Poccuiickoit ®enmepanuu. A mpo-
XOXJIEHUsA TPOLENyPhl TOCYAAPCTBEHHOW peru-
CTpanuy HEOOXOAMMO COCTaBJIEHHE IIPOEKTA HOP-
MAaTHBHOHM JOKyMEHTAI[UH, BKJIIOYAIOIIETO Tpe6o-
BaHUS W METOAUKH KOHTPOJISA KadecTBa JieKap-
CTBEHHOTO cpejicTBa. YacTHble (apMakoIeiHbIe
cTaThu (papMareBTUUecKON cyOCTaHIMK BHUCMYTa
cyOcanuuiaTa M Pa3JIuyHbBIX €ro JIEKAPCTBEHHBIX
¢opM TPUCYTCTBYIOT B MHPOBBIX (apMaKoIiesx,
HanpuMmep, B EBporneiickoit papmakomnee u Papma-
xotee CIITA [3, 4]. B cooTBeTcTBUH C (papMaKoIIei-
HBIMHU CTaThsIMHU, KOJHUYECTBEHHOE OIlIpefieJIeHIe
AHATU3UPYIOT METOZI0OM KOMIIJIEKCOHOMETPUYECKO-
ro TUTPOBaHWsA. [[aHHbIE METOJUKH HMEIOT Kak
[IpeNMYyIIeCcTBa, TAaK U HEJOCTAaTKU. BucmyTa cy6ca-
JINITWIIAT IPAKTHYECKU He PACTBOPUM B BOJe, UTO
3aTpyaHsAeT TpoOOMOATOTOBKY. JlJIsl TlepeBeieHus
BHCMYTa B PACTBOPEHHOE BEIIECTBO W3 HABECOK,
IIPUMEHSAEMBIX B aHaIN3e, TPEOYIOTCA arpeccuB-
HbIE YCJIOBUA (TepMUUYeCKOe pa3yIoKeHue, HarpeBa-
HHE B PACTBOPAX MUHEDPAIbHBIX KHUCJIOT) U JIJIN-
TeJIbHOE BpeMs.

I mpoCTOTO M BOCIIPOM3BOIMMOTO AHAIU3A
METAJLJIOB B 00pasIax pa3JIndyHOU ITPHUPO/IBI IITUTPOKO
IIpUMeHseTCsl THBEPCUOHHAs BOJIbTaMIIEPOMETPUS.
CyTb 3TOr0 MeTO0/1a, He ABJIAIIerocs papMakornei-

INTRODUCTION

The active pharmaceutical substance of bis-
muth subsalicylate has been used in medicine since
1900 and has established itself as an effective agent
in the treatment of various diseases of the gastroin-
testinal tract [1]. The mechanism of action is based
on a combination of several effects. The antacid ef-
fect of bismuth subsalicylate is based on the cauter-
izing action of bismuth ions to form a protective
layer on the surface of ulcers, as well as to bind en-
terotoxins, while salicylate stimulates the produc-
tion of prostaglandins and mucus, and secretion of
bicarbonate ions in the stomach. Also, the antiulcer
effect is associated with antimicrobial action
against Helicobacter pylori, the exact mechanism
of which has not yet been studied. In addition, bis-
muth binds enterotoxins and ensures their excre-
tion since it is not absorbed from the intestine, and
the salicylate ion inhibits the formation of prosta-
glandin in the intestine and the release of chloride
ions. These effects provide the antidiarrheal action
of the drug [2].

Despite the fact that bismuth subsalicylate is
widely used in the world, currently medicinal prepa-
rations containing this active substance are not reg-
istered on the Russian Federation territory. To go
through the state registration procedure, it is neces-
sary to draw up a regulatory documentation draft in-
cluding the requirements and methods of quality
control of the medicinal product. Individual mono-
graphs of the pharmaceutical substance of bismuth
subsalicylate and its various dosage forms are pres-
ent in the world pharmacopoeias, for example, in the
European Pharmacopoeia and the United States
Pharmacopoeia [3, 4]. In accordance with the phar-
macopoeial articles, the quantitative determination
is analyzed by complexometric titration. These tech-
niques have both advantages and disadvantages. Bis-
muth subsalicylate is practically insoluble in water,
which complicates sample preparation. To convert
bismuth into a solute from weighed sample used in
the analysis, aggressive conditions (thermal decom-
position, heating in mineral acid solutions) and a
long time are required.

Stripping voltammetry is widely used for simple
and reproducible analysis of metals in samples of
various natures. The essence of this method which is
not a pharmacopoeial one consists of the preliminary
accumulation of an analyte by electrolysis on an elec-
trode, followed by its electrochemical dissolution at a
linearly decreasing potential. The preliminary accu-
mulation is carried out by cathodic polarization at a
stationary electrode (for the determination of cat-
ions) with subsequent anodic dissolution [5]. This
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HBIM, 3aKJIIOYAeTCS B IPEBAPUTEIBHOM HAKOILIE-
HUW aHAJIM3UPYEMOTO BEIECTBA IyTEM BJIEKTPOJIH-
3a Ha BJIEKTPOJIE C MOCIEAYIONUM 3JIEKTPOXUMUYIE-
CKMM €ro pacTBOPEHHEM IIpW JIMHEWHO CHIKAI0o-
memcs ToTeHIuasne. IlpeaBapuTeslbHOE HAKOILIE-
HHUE OCYIIECTBJISIETCS KaTOAHOU MOoJIApU3aIiued Ha
CTAI[MOHAPHOM 3JIEKTPO/ie (/151 OTIpesieIeHus KaTh-
OHOB) C ITOCJIEIYIOIIIM aHO/THBIM PACTBOPEeHHUEM [5].
JlaHHBIN MeTO/ IPUMEHSIETCS B TOM UHCJIE JJI aHa-
JIM3a KpalHe MaJIbIX KOJIMYECTB KaTHOHOB MeTal-
JIOB, 4TO 0COOEHHO IIEHHO TP aHAJIN3€e TPyJTHOpa-
CTBOPUMBIX COEJUHEHUI.

IOEJDb UCCAEAOBAHUA

N3yueHue BIUSIHUSA IapaMeTPOB MeTO/la WH-
BEPCHOHHOM BOJIBTAMIIEDOMETPHUH HA KOJIMUECTBEH-
HOe OIIpeJieJieHre MOHA BUCMYTa B hapMaleBTHIe-
CKOU CyOCTaHITUH BUCMYTa CyOCTHITAIATA.

MATEPHAJIBI 1 METO/ABbI

B kauectBe 0OBEKTa WCCIIEOBAHUIN MTPUMEHS-
Jlach CyOCTaHIMSI BUCMYyTa CyOCATHITUIATa IIPOU3-
BozicTBa ®I'BY MTHCTUTYT XUMUM TBEPJIOTO Tejia U Me-
xanoxumuu Cubupckoro otaenenus PAH (Hosocu-
6upck, HOMeEp cepuu 000001). VI3MepeHus MPoOBO-
JIJINCh Ha 2JIEKTPOXMMHUYeCKOM aHanusarope TA-4
(OO0 «HIIIT «Tomba"aMUT», I'. TOMCK) C UCIIOJIb30-
BaHMEM NPOrpaMMHOTO0 obecrieueHusi VALabTx, mo-
CTaBJIAEMOTO B KOMILJIEKTe. AHAJIU3 OCYIIECTBIIAICS
B JIByX2JIEKTPOJIHOH sdeliKe, B KadecTBe pabouero
BJIEKTPOZA HCIOJIB30BAICA PTYTHBIA ILJIEHOUHBIH
2JIeKTPOy] (aMasibraMHBIN), B KauyecTBe 3JIEKTPOAA
CpaBHEHUsI — XJIopcepeOpsHbIi. Bee mpuMensieMbie
PEeaKTHBBI UMeIN KBATU(PUKALNIO «XUMHYECKH Y-
CThIe» WJIN «IUCTBIE JJId aHaiu3a». B kauecTBe pac-
TBOPUTEJIA JIJIsI IPUTOTOBJIEHUS PAaCcTBOPA BUCMYTa
cybcayuiuiaaTa ¥ OCHOBHOTO ()OHOBOTO 3JIEKTPOJIUTA
IIPUMeHsJICS BOJHBIM pacTBOp, coziepskamuii 0.2 M
a30THOH KUCJIOTHI U 0.2 M HaTpusA HUTpATA.

PE3YJIBTATBI 1 OBCYXKAEHUE

B xauecTBe OCHOBHBIX IIaPaMETPOB 3JIEKTPOXHU-
MHYECKOTO aHAJIM3aTOpa, BJIMAIONIUX HA CHUTHAJ,
ObLTM BBIOPAHBI HAYAJI0 M CKOPOCTh Pa3BEPTKH, Bpe-
Ms U TOTEHIUAI HAKOIUIEHUs. AHAJINU3 OCYIIECT-
BJISJICS ITyT€M BHECEHUsS aJIMKBOTHI 50 MKJI PAcTBO-
pa ¢ KOHIEHTpanuel BHCMyTa CyOcayMIpIaTa
20 Mr/a B pacTBOp (POHOBOTO 3JIEKTPOJIUTA IIOCIIE
perucrpanyuu BoJIbTaMIEpOrpamMMbl ¢oHa. Tummd-
Has BoJIbTaMIIieporpamMma (bOHOBOTO 3JIEKTPOJIUTA U
IIpO0OBI IIpeZICTaBJIeHa HA PHC. 1.

Hauano pazeepmuxu. J]ys paboThl ObL1a BhIOpa-
Ha [TI0CTOSTHHOTOKOBAas1 (hopMa pa3BepPTKHU ITOTEHIIAA-
J1a, KOTopas ABJIAeTCA HanboJiee paclpoCTpaHEHHOH

method is also used for the analysis of extremely
small amounts of metal cations, which is especially
valuable in the analysis of sparingly soluble com-
pounds.

AIM OF THE RESEARCH

Study of the influence of the stripping voltam-
metry parameters on the quantitative determination
of the bismuth ion in the pharmaceutical substance
of bismuth subsalicylate.

MATERIALS AND METHODS

As an object of research, we used a bismuth sub-
salicylate substance produced by the Institute of Sol-
id State Chemistry and Mechanochemistry (Novosi-
birsk, series number 000001). The measurements
were carried out on a TA-4 electrochemical analyzer
(Tomanalit, Tomsk) using the VALabTx software
supplied in the kit. The analysis was carried out in a
two-electrode cell, a mercury film electrode (amal-
gam) was used as a working electrode, and a silver
chloride electrode was used as a reference electrode.
All reagents used had the qualification “chemically
pure” or “pure for analysis”. An aqueous solution
containing 0.2 M nitric acid and 0.2 M sodium ni-
trate was used as a solvent for preparing a solution of
bismuth subsalicylate and the main supporting elec-
trolyte.

RESULTS AND DISCUSSION

As the main parameters of the electrochemical
analyzer that affect the signal, we chose the begin-
ning and rate of the sweep, time and accumulation
potential. The analysis was carried out by introduc-
ing an aliquot of 50 pl of a solution with a bismuth
subsalicylate concentration of 20 mg/l into the sup-
porting electrolyte solution after recording the back-
ground voltammogram. A typical voltammogram of
the background electrolyte and sample is shown in
Fig. 1.

The beginning of the sweep. For work, a con-
stant-current form of a potential sweep was chosen,
which is the most common in voltammetric analysis.
The beginning and the end of the sweep are usually
chosen so that the registration area necessarily in-
cludes the signal of the analyte, and also the amal-
gam of the electrodes is preserved without the metal
going into solution. In a preliminary analysis, it was
found that the signal of the bismuth ion is observed
in the region of the potential value of about 0.1. When
the value of the beginning of the sweep was changed,
no clear dependence of the signal value (peak height)
on the potential at the beginning of the sweep was
observed (Table 1).

32
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Puc. 1. TunuyHasi BoJbTaMIIEpOrpaMMa BUCMYyTa CyOcaTuIiuIaTa
Fig. 1. Typical voltammogram of bismuth subsalicylate

B BOJIbTAMIIEPOMETPHYECKOM aHaiau3e. Hawamo u
KOHeIl pa3BepTKH OOBIYHO BBIOMPAIOT TaKUM 0Opa-
30M, 4TOOBI 00JIACTh perucTpanuu 00s3aTeTbHO
BKJIIOUAJia CUTHAJ aHAJIHU3UPYyEMOTO BEIEeCTBa, a
TaKKe COXpaHsIach aMmajibraMa 3JIeKTPOIOB 6e3 Tie-
pexojia MeTasia B pactBop. [Ipu mpeaBapuTesbHOM
aHasu3e ObLJIO YCTAHOBJIEHO, UTO CUTHAJI HOHA BHUC-
MyTa HabJIro/1aeTcs B 00J1aCTH 3HAYEHUs TTOTEHIIHA-
ja okosio 0.1. IIpu m3MeHeHUU 3HAYEHUS Hadasa
pa3BePTKU He HAOJIOAATIOCh YETKOH 3aBUCHMOCTHU
BEJIMYMHBI cUTHasIa (BhICOTA ITIMKA) OT IIOTEHIIHAIa B
Hauvasie pa3BepTKu (TabIr. 1).

Cxopocmb paszsepmxu. VccnemoBaHue BIUA-
HUS CKOPOCTH Pa3BEPTKH IOKA3aJI0, UTO CKOPOCTh
Pa3BEPTKH MeHee 60 C IPUBOAUT K UCKAKEHUIO pop-
MbI NTMKA. B Iuama3oHe CKOPOCTU pa3BEPTKHU OT 60
JIO 120 ¢ BBICOTA ITUKA MEHSIETCS MTPOTIOPITMOHAIIBHO,

Rate of the sweep. A study of the influence of the
sweep rate showed that a sweep rate of less than 60 s
leads to a distortion of the peak shape. In the range
of the sweep rate from 60 to 120 s, the peak height
changes proportionally, the dependence of the peak
height on the sweep time is almost linear (Table 2,
Fig. 2, 3).

Accumulation time. The accumulation time of
the analyte in the sample is selected depending on
the concentration of the analyte in the sample. The
dependence of the signal value on the time of ac-
cumulation on the electrode cannot be linear in
the entire range since the electrode surface is lim-
itedly saturated. In addition, excessive accumula-
tion time slows down the study, which can be criti-
cal in rapid analysis. According to the data pre-
sented in Table 3, the dependence of the peak
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TaGsuna 1. 3HaueHUs BBICOTHI IIHKA, IIOJIyYeHHbIe [IPX H3MEeHEeHUH Hadasla Pa3BepTKHU

Table 1. Peak height values obtained by changing the beginning of the sweep

Hauasto passeprku, B / Beginning point of the sweep, V

Bricora nmuka, MKA / Peak height, pA

-0.4
-0.5
-0.6
-0.7
-0.8
-0.9
-1.0
-1.1

-1.2

1.043
1.147

1.024
0.914
0.871
0.975
1.012

0.959
1.096

3aBHCHMOCTH BBICOTHI ITUKA OT BPEMEHHU Pa3BePTKU
MpaKTUYeCKU JJUHeHHa (Tabi1. 2, puc. 2, 3).

Bpemsa nakonaenus. BpeMsa HaKOIJIEHUS OIIpe-
JIeJIsIEMOTO BelllecTBA B Ipobe BHIOMPAIOT B 3aBUCH-
MOCTH OT KOHIIEHTPaIlMM aHAJIU3UPYEMOTO Belle-
cTBa B Ipobe. 3aBUCUMOCTb BEJIMYNHBI CUTHAJIA OT
BpEMEHU HAKOIUIEHUs Ha BJIEKTPO/Ie He MOYKET ObITh
JIMTHEWHON BO BCEM JUAIa30HE, IOCKOJIBKY IOBEPX-
HOCTD 3JIEKTPO/Ia OTPaHNUEHHO Hacklmaema. Kpome
TOTO, U30BITOYHOE BPEMs HAKOIUIEHUS 3aMeJIseT
MIPOBEIEHUE UCCIIEIOBAHUS, YTO MOXKET OBITh KPHU-
TUYHO TIpU 3KcIpecc-aHanuze. COTIacHO JTaHHBIM,
MpPE/ICTABJIEHHBIM B TabJl. 3, 3aBUCUMOCTb BBICOTBI
MIKA OT BpEMEHU HAKOIUJIEHUS SIBJISIETCS IPaKTUUe-
CKM JIMHEWHOH. Bpems HakomeHus cBbime 180 ¢
OBLIO IPU3HAHO HellesIecoO00pa3HbIM B PaMKaX JIaH-
HOU 33/1a4¥, TaK KaK METO/INKA IIpeIHA3HAUEHA /IS
KOJINYECTBEHHOTO OIIpe/ieJIeHNs, YTO [IPEATIOIaraeT
OTHOCHUTEILHO BBICOKYIO KOHIIEHTPAITUIO JEHCTBYIO-
mero BemecTBa. I10CKOJIBKY B BOJIBTAMIIEPOMETPH-
YecKOM aHaJIu3e JIOMyCKAaeTCsl N3MeHeHUe BpeMeHH!
HAKOIUIEHUsI Ha JJIEKTPOJie B paMKaX METOJUKH,
BO3MOXKHOCTh U3MEHATHh BpeMsI B IMANIa30HE OT 60
710 180 ¢ ABJsAeTcs BaKHBIM (PAaKTOPOM OINTUMU3A-
UM aHAIN3A.

ITomenyuan naxonnerus. Ilorennuan paboue-
TO 3JIEKTPOJIA JIOJI?KEH obecrieynBaTh HauboJIee moJ-
HOe HAKOIUIEHWe HMOHA BHCMYTAa HA IOBEPXHOCTH
3JIEKTPO/A U TMOJIyYeHHEe aHAJIMTHYECKOTO CHUTHAJIA
TOKa PaCcTBOPEHUs. 3HAUEHNUsI BHICOTHI TUKA IIPH I10-

height on the accumulation time is practically lin-
ear. An accumulation time of more than 180 s was
found to be inappropriate for this task since the
technique is intended for quantitative determina-
tion, which assumes a relatively high concentra-
tion of the active substance. Since voltammetric
analysis allows the change in the accumulation
time on the electrode within the framework of the
procedure, the ability to change the time in the
range from 60 to 180 s is an important factor in
optimizing the analysis.

Accumulation potential. The potential of the
working electrode should ensure the most complete
accumulation of bismuth ion on the electrode surface
and obtain an analytical signal of the dissolution cur-
rent. The peak height values at an accumulation po-
tential from —0.8 to —2.5 V are presented in Table 4.
The data array contains groups of values correspond-
ing to the usual dependence of the signal magnitude
on the storage potential. It should be noted that ob-
taining a data array in a large range of values of the
accumulation potential is immediately difficult since
the electrode is saturated, which requires washing
the film. In voltammetric analysis on a TA-4 device,
it is recommended to select the analysis conditions
so that the peak height does not exceed 3.0-3.5 pA
[6]. Since the influence of the accumulation potential
on the peak height is quite pronounced, it is neces-
sary to pay attention to this fact when implementing
the method.

Ta6uura 2. 3HaueHvsI BHICOTHI IIHKA, [T0JIyY€HHBIE DU N3MEHEHUN CKOPOCTH Pa3BEPTKU
Table 2. Peak height values obtained by changing the sweep rate

CKopocTh pa3BepTKH, ¢ / Sweep rate, s

BricoTa nuka, MKA / Peak height, pA

60
80
100
120

0.512

0.729
1.066

1.294
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MOCTH BEJIMYHHBI CUTHAJIA OT IIOTEHI[MAJIa HaKOILIe-
Hus1. HeoOX0MO OTMETHTH, YTO MOJIyYeHHEe MACCH-
Ba JAHHBIX B OOJIBIIIOM JHUAala30He 3HAUYEHUH ITI0TEH-
npajga HaKOIUIEHHS OJAHOMOMEHTHO B3aTPYAHEHO,
TaK KaK IMIPOUCXOIUT HACBIIIIEHUE 3JIEKTPO7Ia, TpeOy-
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According to the results of the study, when ana-
lyzing bismuth in the pharmaceutical substance of
bismuth subsalicylate by the method of stripping
voltammetry under the described conditions, all the
regularities usual for the method are preserved. The
identified limitations are associated more with the
expediency and convenience of the analysis than
with any difficulties in reproducing the method itself.
The most critical parameter of the method in the

TaGauna 3. 3HaueHVs BBICOTHI [IMKA, [IOJIyY€HHbIE TIPU U3MEHEHUN BPEMEHH HAKOIUIEHHS
Table 3. Peak height values obtained by changing the accumulation time

Bpems HakormieHus, ¢ / Accumulation time, s

Bricora muka, MKA / Peak height, pA

60
90
120
180

0.608
0.655
0.724
0.800
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TaGJII/II.la 4. 3HauyeHHs BHICOTHI IIHUKa, [IOJIy4Y€HHbIE ITPU USMEHEHUH IIOTEHIIHa/Ia HAKOIIJIECHU

Table 4. Peak height values obtained by changing the accumulation potential

IMorennuasn HakoIleHus1, B / Accumulation potential, V

Bricora nuka, MKA / Peak height, pA

-0.8
-0.9
-1.0
-1.1

-1.2
-1.3

-1.4
-1.5

-1.6
-1.7

-1.8
-1.9
-2.0
-2.1
—2.2
-2.3
—-2.4
-2.5

1.712
1.837
1.943
2.093
2.592
3.029
1.363
1.634
1.938
2.062
2.158
2.290
2.553
2.975
3.095
3.468
3.569
3.540

yeckoM aHasn3e Ha mpubope TA-4 pekoMeHyeTcs
moZI0MpaTh YCIOBUs aHAJIM3a TAKUM 00pa3oM, UTo-
OBl BBICOTA IMKA HEe IpeBbImaia 3.0—3.5 MKA [6].
Tak Kak BIUSHKE [TOTEHIMAIa HAKOIIJIEHUs Ha BbI-
COTy MHMKA JIOCTATOYHO BBIPA’KEHO, IIPU PeaTn3aIiiu
METOJUKUA HeoOX0oAuMO oOpaliaTh BHUMAaHUE Ha
JIAaHHBIN (PaKT.

CorslacHO pesyabTaTaM WCCIEIOBAHUS, TMPH
aHayn3e BHCMyTa B (hapMareBTHYECKOU cyOcTaH-
MU BUCMYTa cyOcaiunuaaTa METOJOM HHBEPCUOH-
HOM BOJIBTAMIIEPOMETPUM B OMUCAHHBIX YCIOBHAX
COXPAHSITCS BCE OOBIYHBIE JJIA METOJ[a 3aKOHO-
MEpPHOCTHU. BbIABJIEHHbIE OTPAHUYEHHUSA CBSI3aHBI
CKOpee C 11eJIeCO00Pa3HOCTHIO U YIOOCTBOM aHAH-
3a, 4YeM ¢ KaKUMHU-JINOO TPYTHOCTSIMH BOCIIPOH3BE-
JleHus1 caMoro metoga. Hanbosiee KpUTHYHBIM I1a-
pamMeTpoM MeTO/ia TIPYU aHAIM3€e HOHA BUCMYTa sIB-
JISleTCsl TIOTEHIMa HAKOIUIEHUs, NMPUBOAAIINN K
KpaliHe BbIpa)KEHHOMY KOJIMUeCTBEHHOMY U3MeHe-
HUI0 aHAJIUTUYECKOTO CUTHAIa, YTO U OTPa’KaeT

crienupUUIHOCTh U U30UPATETBHOCTD JTAHHOTO
MeTOoZA.
SAK/IIOYEHUE

ITogobpaHHble ycyoBUsA (Ha4aao U CKOPOCTh
Pa3BEPTKH, BpEMsI U IIOTEHITHAJ HAKOTIJIEHH) JAIOT
BO3MOYKHOCTh KOJIMUECTBEHHOTO U KAYeCTBEHHOTO
OTIpeIeJIEHNsT BUCMYTa CyOCaTUITUIaTa ¢ TIOMOIIBIO

analysis of the bismuth ion is the accumulation po-
tential which leads to an extremely pronounced
quantitative change in the analytical signal, which
reflects the specificity and selectivity of this method.

CONCLUSION

The selected conditions (the beginning point and
rate of the sweep, the time and accumulation poten-
tial) make it possible to quantitatively and qualita-
tively determine bismuth subsalicylate using an elec-
trochemical method. In general, stripping voltamme-
try has great potential for use as a method for the
quantitative determination of bismuth in the active
pharmaceutical ingredient of bismuth subsalicylate.

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

2JIEKTPOXUMHIYECKOTO METOA. B 11e;10M mHBEpCHOH-
Hasg BOJIBTAMIIEPOMETPHUA MMeeT OOJIBIION IMOTeH-
[HaJI /IS IPUMEHEHNs B KauecTBe MeToa Konde-
CTBEHHOTO OIIpeZIeJIEHNs BUCMYTa B aKTUBHOU (ap-
MaleBTUYECKOH CyOCTaHIIMM BUCMyTa CyOcasu-
[ysIaTa.

KoH@aukT uHTEpecoB. ABTODHI 3aABJIAIOT
00 OTCyTCTBUY KOH(JIINKTA UHTEPECOB.
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C KOTHUTUBHOMU JUCPYHKITHEH
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Use of lithium ascorbate in middle-aged individuals
with cognitive dysfunction

Yanko E.V.}, Pepelyaev E.G.2, Vedmed G.N.3, Semenov V.A.2

‘Kemerovo State University
2Kemerovo State Medical University

3Kuzbass Clinical Hospital for War Veterans (Kemerovo)

AHHOTAIIUA

B ucciiefoBaHMY, TIOCBSAIIIEHHOM OIIEHKE IIPUMEHEHH s acKopOaTa JINTHSA B TEPANNU KOTHUTUBHOU TUCHYHKIUY, yUua-
CTBOBAJI 200 MAIMEHTOB C 1epebpOBACKYJISIPHOI 60JIe3HBI0 (CPeHUI BO3PACT — 52 rofia, 92 MYKUYHHBI, 108 JKEeHII[1H).
VYyacTHUKY ObUTH pa3/ieIeHbl Ha JiBE TPYIIIBI: OCHOBHYIO (1 = 100) — cTaHAapTHAsA Tepanus (CoCyiucTast, HOOTPOIHAs) +
ackopbat siutus (B 703e 780 MI/cyT) U KOHTPOJIBHYIO (11 = 100) — TOJIBKO CTaHJJapTHAS Tepanusl. JleueHne Ipo0IKaI0Ch
B TEUEHHUE 2 Mec. Y BCeX MAIEeHTOB OIIPe/IeIIsIH yPOBeHb Li B BoJiocax, coyiepikaHre HeHpoTpodudeckoro pakropa Mo3-
ra (BDNF) B m1azme KpoBH, OIIEHUBAIA HEHPOTICUXOJIOTUYECKUH CTATYC /IO U TIOCIIE JIEYEHH .

BrIsIBJIEHO, UTO TPUMEHEHE acKopbaTa JIMTHS B KOMOWHAIIMH CO CTAaHAAPTHOM Teparnuel crioco6CTBOBAIO JI0CTOBEP-
HOMY HOBBIIIEHHUIO paboTocrtoco6HOCTH, ypoBHA BDNF, yirydieHU0 HACTPOEHU, & TAK)Ke IOBBIIIIEHHIO KAYeCTBA JKU3HH
MMaIUEHTOB OCHOBHOU TPYIIIIBL.

Knaioueesle c106a: KOTHUTUBHAA (PYHKINA, HEUPOIICUXOJIOTHYECKOe TecTupoBanue, BDNF, siutuii.

ABSTRACT

A study evaluating the use of lithium ascorbate in the treatment of cognitive dysfunction involved 200 patients
with cerebrovascular disease (mean age 52 years, 92 men, 108 women). Participants were divided into two groups:
main (n = 100) — conventional therapy (vascular, nootropic) + lithium ascorbate (at a dose of 780 mg/day) and control
(n =100) — conventional therapy only. The treatment continued for 2 months. In all patients, the level of Li in the hair, the
amount of brain-derived neurotrophic factor (BDNF) in the blood plasma, and the neuropsychological status were assessed
before and after treatment.

It was found that the use of lithium ascorbate in combination with conventional therapy contributed to a significant
increase in working efficiency, BDNF level, to mood improvement, as well as an increase in the quality of life of patients in
the main group.

Keywords: cognitive function, neuropsychological testing, BDNF, lithium.
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BBEJAEHWUE

KornuTuBHbIE QYHKIUU NPEACTABIIAIOT COOOU
HanboJsiee CJI0KHO OPTraHU30BaHHBIE (DYHKIIUU TO-
JIOBHOTO MO3Ta, OTBEYAIOIIME 32 /[BUraTeIbHbIE Ha-
BBIKH, TIAMATb, PEYb, MBIIIJIEHHE, BOCIPHUATHE, BHU-
MaHUe, C TOMOIIBI0 KOTOPBIX OCYIIECTBIISAETCS KOH-
TaKT U B3aUMO/IEHCTBHE UEJIOBEKA C OKPYKAIOIIUM
MHPOM. B Hacrosee BpeMs B COBpeMEHHOH Me/iH-
nuHe mpobsieMa HapyIleHus KOTHUTHUBHOU (DYHK-
I ABJISETCA OLHOH M3 Hanbosiee 3HAYMMBIX U aK-
TYaJIbHBIX.

OnHa U3 BOKHBIX 3371a4 COBPEMEHHOTO 37IPaBO-
OXpaHEHUs — 3aMe/[JIeHUe IIPOrPECCUPOBAHMS KOT-
HUTHBHBIX HapyIIeHHUH, B YaCTHOCTH, IIepeXo/ia OT
JIETKUX KOTHUTHBHBIX HAPYIIEHUA K YMEPEHHBIM.
OJIHAaKO JIOCTATOYHO TPEBOXKHBIM SIBJIETCS TO, UTO
710 24 % sury cTapiie 60 JeT UMEIOT U3MEHEHUs, CO-
OTBETCTBYIOIIE€ KPUTEPUSAM YMEPEHHBIX KOTHUTHB-
HBIX HapylieHu# [1]. Ba’kHO OTMETHUTH, UTO y 10—
15 % TAIMEHTOB C IPOSBIEHUAMU YMEPEHHBIX KOT-
HUTHUBHBIX HApYIIEHUHU pa3BUBAETCS JEeMeHIUs B
TeYeHHe OJHOTO T0/1a, IPHUBOJANIAS K YACTUYHOM
WJIY TIOJIHOH yTpaTe CaMOCTOSATEHBHOCTU U BO3MOK-
HOCTH CaMOOOCITYy?>KUBAHUSI B COITMATTbHO-OBITOBOH U
npogdeccroHanbHOU chepax [2].

B coBpeMeHHBIX MEX/IYHAPOJIHBIX KIacCUpU-
KaI[UAX OTCYTCTBYeT MOHSATHE «JIETKHEe» KOTHHUTHB-
Hble HApYIIEHHUs, a CTATUCTUYECKH YUUTHIBAIOTCS
TOJIBKO YMepEHHbIe KOTHUTUBHbBIE HAPYIIIEHUA U Jie-
MeHIusA. [T0CKOJIbKY JierKrie KOTHUTUBHBIE HApyIIIe-
HUS He OKa3bIBAIOT BJIUSHUS HA COIUMAIBHYIO, OBITO-
BYI0 U NPOGECCUOHAIBHYIO JIEATETHHOCTD MalHeH-
T4, UX OYeHb TPYHO O0BEKTUBU3UPOBaTh. OTHAKO
He CBOEBPEMEHHO /IMarHOCTUPOBAHHbBIE JIETKHE KOT-
HUTHBHBIE HAPYIIEHH IJIABHO TPAHCHOPMUPYIOTCSA
B «yMepeHHbIe» U 3aTEM B JIEMEHITHIO [3].

IIpu UCIIOB30BAaHUU CTAHZAPTHHIX HEHPOIICH-
XOJIOTHYECKUX METOZIOB JIMaTHOCTUKH JIETKUE KOT-
HUTHUBHbIE HApYIEHUs He BCeryla O4YeBUAHBI. Bo
MHOTHUX CJIy4asiX fjaxke He (DUKCUPYETCs J0CTOBEP-
HBIX OTKJIOHEHUH OT CPEHECTATHCTUIECKIX HOpMa-
TUBOB. TeM He MeHee y MAaNMEHTOB MOTYT IIPOSIB-
JISIThCSL OT/IE/IbHBIE CUMIITOMBI, TAKUE KaK ObICTpast
YTOMJISIEMOCTH IIPYU OOBIYHOH YMCTBEHHOH JleATe b~
HOCTH, HEBHUMATEJIBHOCTb, ITOBBIIIIEHHAS 3a0bIBUN-
BOCTb, 3aTPyZHEHHE B COCPEOTOUEHUU Ha/l UeM-
smbo. Kpome Toro, manueHT, KpUTUIHO OIIEHHBAIO-
WY CHIKEHVE CBOMX MHTEJUIEKTYAJbHBIX CIOC00-
HOCTEH, 110 CPABHEHUIO C MCXOJHBIM YPOBHEM, MO-
JKET IPEJIBABJIATH CyObeKTUBHBIE KaJI00BI, B CBA3H C
yeM ITepe]] MPOBEIEHUEM TEPAIUK, HATIPaBJIEHHOH
Ha yJIydIlleHue KOTHUTUBHBIX (DYHKIIHH, HEOOXOTH-
MO OIIEHHUTH €ro 3MOILMOHAIBHBIA CTATyC C IIEJIBIO
HCKJIIOUEHUs JIeTIpeccud [4, 5].

INTRODUCTION

Cognitive functions are the most complexly or-
ganized functions of the brain, that are responsible
for motor skills, memory, speech, thinking, percep-
tion, attention, with the help of which a person’s con-
tact and interaction with the outside world is carried
out. Currently, in modern medicine, the problem of
cognitive function impairment is one of the most sig-
nificant and urgent.

One of the important tasks of modern health
care is to slow down the progression of cognitive
impairments, in particular, the transition from mild
to moderate cognitive aberrations. However, it is
quite alarming that up to 24% of individuals over
60 years have changes that meet the criteria for
moderate cognitive impairments [1]. It is important
to note that in 10—15% of patients with manifesta-
tions of moderate cognitive aberrations, a dementia
develops within one year, leading to a partial or
complete loss of the autonomy and possibility of
self-care in the social, domestic and professional
spheres [2].

In modern international classifications, the con-
cept of mild cognitive impairment is absent, and only
moderate cognitive impairments and dementia are
statistically taken into account. Since mild cognitive
impairments do not affect the patient’s social, every-
day and professional activities, it is very difficult to
objectify them. However, not timely diagnosed mild
cognitive impairments gradually transform into
moderate and then into dementia [3].

When using conventional neuropsychological
diagnostic methods, mild cognitive impairments are
not always obvious. In many cases, the reliable de-
viations from the average statistical standards are
not even recorded. Nevertheless, patients may show
individual symptoms, such as easy fatigability dur-
ing normal mental activity, inattention, increased
forgetfulness, difficulty in concentrating on any-
thing. In addition, a patient who critically evaluates
the decrease in his intellectual abilities, compared
with the baseline level, may present subjective com-
plaints, and therefore, before starting therapy aimed
at improving cognitive functions, it is necessary to
assess his emotional status in order to exclude de-
pression [4, 5].

Impairment of cognitive function is facilitated
by a wide variety of mental disorders which are
caused not only by organic brain damage, but also
by metabolism abnormalities, including an ele-
mental dysmetabolism [6]. Any changes in the ele-
mental composition resulting from the impact of
various factors can lead to a wide range of disor-
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HapyireHuio KOTHUTHUBHOU (YHKIMH CIIOCO0-
CTBYET MHOTOUHCJIEHHOE Pa3HOOOpa3ue IICHXIIeCKIX
PAaccTpOKCTB, KOTOPBIE OOYCJIOBJIEHBI HE TOJILKO Opra-
HUYEeCKUM IopaskeHHeM ToJIOBHOTO MO3Ta, HO U Hapy-
IIeHrieM OOMEHHBIX IPOIIECCOB, B TOM YHCJIE U dJie-
MEHTHOTrO cocTaBa [6]. JIroOble M3MEHEHUS B 3JIEMEHT-
HOM COCTaBe, BO3HUKIIINE B PE3YJIbTATe BO3IEUCTBUS
PpasInYHBIX GAKTOPOB, MOTYT IIPUBOIUTH K IIIMPOKOMY
CIIEKTPY HApYIIEHUH B )KUBOM opranusMe [7]. B Hacto-
slllee BpeMsi BOIIPOC BO3JIEHCTBUA MUKDPO3JIEMEHTOB
HAa KOTHUTHUBHYIO (QYHKIIHIO SIBJISIETCS aKTyaTHHBIM.

Cpenu ¢$akTOpOB, CIIOCOOHBIX KOHTPOJIHMPOBATD
MeTaboJIN3M KJIETOK TOJIOBHOTO MO3Ta B YCIJIOBHUAX
TUIIOKCHH, BBIIEJISTIOT HEUpOoTpohudIecKuil hakTop
rosioBHOro mo3ra (BDNF), nelicTBue KOTOPOTO OCy-
mectBisieTcs yepe3 LNGFR u TrkB-perenTopsr [8].
Hetiporpoduueckuii GpakTop roJ0BHOTO MO3ra 00-
JIa/iaeT MIUPOKUM PAJIoM GYHKIIMOHAIBHBIX CBOUCTB
U HEHPOIUIACTUYHOCTBIO, T. €. CIIOCOOCTBYET BBIKU-
BAHUIO KJIETOK TOJIOBHOTO MO3Ta; MIPUHUMAET yda-
ctue B uddepeHITUpOBKe HEHPOHOB, CHHAIITOTeHE-
3€ U HEHPONPOTEKINHU B IEPUOJ pa3BUTUA [9]. Ak-
TUBHOCTH U cofepkanue BDNF 3aBucAT He TOJIBKO
OT YypPOBHEN MeNTUAHBIX (PaKTOPOB U AMUHOKUCIIOT
[10], HO 1 OT obGecneYyeHHOCTH TAaIluEeHTa MUKPOHY-
TPpUEHTaMH, B TOM UHCJIE JIUTHEM [11, 12]. B uccie-
JIOBaHUAX in vitro [13] u in vivo [13, 14] 6sL10 ycTa-
HOBJIEHO, YTO aCKOpOAT JIUTHSA MOXKET NPOSBIIATDH
aJIalITOTEHHBIN U HEHPOIPOTEKTOPHBIN 3(PDEKTHI.

IOEJDb NCCAEAOBAHUA

OIIeHKa IIpUMEHEHUA aCKOpﬁaTa JINTUA y TIalTUEH-
TOB Cpe/IHEro BO3pacTa ¢ KOTHUTUBHOU JIUChYHKITHEH.

MATEPHAJIBI 1 METO/ABbI

B nccnenoBaHuM NPUHAIN yIaCTHE 200 Malu-
€HTOB ¢ IepeOpPOBACKYIAPHON 60s1e3HbI0. CpeHui
BO3PACT — 52 T0JIa, 92 MYKYUHBI U 108 KEHIIHH.
VyacTHUKY UccIeIoBaHUA ObLIIN Pa3/ieIeHbl Ha JIBe
TPYTIIIBL:

1) ocHOBHAas (n = 100) — CTaHJIapTHAS TepaIHs
(cocymucrasi, HOOTPOITHAS) + aCKOPOAT JIUTHUS B JI03€
780 MKT/CyT B TEUEHHE 2 MEC;

2) KOHTpOJIbHAsA (N = 100) — TOJIBKO CTAHAAPT-
Hag Tepanus (CocyaucTas, HOOTPOIIHAsA), TAKXKe B
TeueHUe 2 Mec.

pynmsl comocTaBUMEBI IO TIOJIY, BO3PACTY, TPY-
ZTOBOMY 1 00pa30BaTEIbHOMY CTATYCY, BPEAHBIM IIPU-
BBIUKaM, KAYeCTBY JKH3HU, [TOKA3aTEIsIM HEHPOIICH-
XOJIOTUYECKOTO TeCTupoBaHus, ypoBHI0O BDNF u siu-
TuA. Beemu yyacTHUKaMu ObLIO TOAIMCAHO UHQOP-
MHPOBAHHOE COTJIACHe Ha yYaCTHe B UCCIIEZIOBAHUH.

Kputepusamu uckiitoueHus b0t 6epeMeHHOCTb,
[IePUOJ] JIAKTAIIUN, HAUINYNE B aHAMHE3€ UeperrHo-
MO3TOBBIX TPaBM, OCTPBIX HAPYIIEHUU MO3TOBOTO

ders in a living organism [7]. Currently, the issue of
the impact of trace elements on cognitive function
is relevant.

Among the factors that can control the metabo-
lism of brain cells under the conditions of hypoxia,
the brain-derived neurotrophic factor (BDNF) is dis-
tinguished, which acts through LNGFR and TrkB re-
ceptors [8]. The brain-derived neurotrophic factor
has a wide range of functional properties and neuro-
plasticity, i.e., it promotes the survival of brain cells;
takes part in the differentiation of neurons, synapto-
genesis and neuroprotection during development
[9]. An activity and amount of BDNF depend not
only on the levels of peptide factors and amino acids
[10], but also on the provision of the patient with mi-
cronutrients, including lithium [11, 12]. In studies in
vitro [13] and in vivo [13, 14], it was found that lithi-
um ascorbate can exhibit adaptogenic and neuropro-
tective effects.

AIM OF THE RESEARCH

Evaluation of the use of lithium ascorbate in
middle-aged patients with cognitive dysfunction.

MATERIALS AND METHODS

The study involved 200 patients with cerebro-
vascular disease. The median age was 52 years old,
92 men and 108 women. The study participants were
divided into two groups:

1) main (n = 100) — conventional therapy (vas-
cular, nootropic) + lithium ascorbate at a dose of
780 ug / day for 2 months;

2) control (n = 100) — only conventional thera-
py (vascular, nootropic), also for 2 months.

The groups were comparable in terms of gender,
age, work and educational status, bad habits, quality
of life, neuropsychological testing indicators, BDNF
and lithium levels. All participants signed informed
consent to participate in the study.

The exclusion criteria were pregnancy, lactation
period, a craniocerebral trauma, acute cerebrovascu-
lar accidents in the history, severe diabetes mellitus,
hepatic, renal, cardiovascular failure, and oncologi-
cal diseases.

To assess the neuropsychological status in the
groups, the following were used: the Quality of life
Questionnaire (neurological module), the Beck De-
pression Inventory (BDI), the method of A.R. Luria
(10 words), the Schulte Table, the Mini Mental State
Examination (MNSE), a technique for the study of
visual-spatial gnosis. Testing was carried out in the
morning from 8 a.m. to 10 a.m. after a meal.
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KPOBOOOpAIIEeHUs], TAIKEJIOe TeYEHNE CaxapHOTo JTha-
Oera, IeYEHOUHAS, TIOUEYHAsI, CEPIEUHO-COCYTUCTast
HE/I0CTaTOYHOCTh, OHKOJIOTUYECKUE 3a00JIeBaHU.

JI71 OlleHKH HEUPOIICUXOJIOTHYECKOTO CTaTyca B
Tpymmax MCIOJb30BAINCh: OMPOCHUK «KauecTBo
JKUBHU — HEBPOJIOTUYECKUH MOJyJIb», IIKaja Jie-
mpeccun Beka (Beck Depression Inventory — BDI),
meronuka A.P. Jypus «10 ciioB», Mmeronuka «Tabau-
na lynpTe», KpaTKas MIKajaa OIEHKH IICUXUIECKOTO
craryca (Mini Mental State Examination — MNSE),
METOMKA HCCJIEIOBAHUSI 3PUTETbHO-IIPOCTPAHCT-
BEHHOTO THO3uca. TecTHpoBaHWE IIPOBOAUIOCH B
yTpeHHee BpeMs ¢ 8 /10 10 U Ha ChITHIN JKETY/IOK.

Y Bcex MAIUEHTOB OIPENEIISICS MHUKPO3JIe-
MEHTHBII COCTaB BOJIOC, B YaCTHOCTHU Li, 10 U 1mocye
sedyeHusd. B TeueHne 6 yacoB oOpasiibl BOJIOC ObLIU
BBICYIIIeHbI TIpH f 105 °C, mmocJie 4ero ObLI0 BBITIOJIHE-
HO B3BelIMBAaHME Ha AaHAJIUTHYECKUX Becax
PerkinElmer AD-6 Autobalance ¢ To4HOCTBIO /10
0.1 MT. 3aTeM HaBeCKH IOJIyUeHHOTO MaTepHasia re-
peHocwu B aBTOKJIAB (TeJIOHOBBIN cocyn Beccesst)
U 100aBsid 1 M 70% HNO3 (ocoboii YMCTOTHI),
MIPOIIEAIIEeH BTOPUYHYIO TIEPETOHKY, ITOC/IE Yero aB-
TOKJIAB IIOMEIAJICS B MUKPOBOJIHOBYIO CHCTEMY TIPO-
bomoaroroeku MD-2000 (CEM, CIIIA), koropas
obecIieunBaeT BBICOKOE JABJIEGHHE U TEMIIEPATYPY
kunenusa HNO 5 B Teuenunie 60 MIH, IIOCIE OXJIAXKIE-
HUSA, OT MIOJIYYEHHBIX PACTBOPOB B IJIACTUKOBBIE CO-
Cyzpl ObLTH OTOOPaHBI 06GPA3Ibl B 00hEME 1 MJT M Pas-
OaByieHbI B 5 pa3 OWJUCTHWIMPOBAHHOH U Jie-
WOHHU3UPOBAaHHOU BoAaMU. TakKe OTHEIbHO ObLI
IIPUTOTOBJIEH PACTBOP «XOJIOCTOU ITPOOBI», JIJIsI KOH-
TPOJIsI YHCTOTHI aHau3a ¢ cojiep:kanuem HNO 9
H,0,, HO B npomopuusax, HAEHTHYHBIX COJEpKa-
HUIO OTHUX PEareHTOB B UCCIIelyeMbIX oOpasiax. B ka-
YecTBe BHYTPEHHETO CTaH/IapTa B PAaCTBOPHI BBOIHIIH
WHIUN B KOHIIEHTpANUHU 25 MKT/J1. KasinbpoBouHbIe
pacTBOpbl OBUIM IPUTOTOBJIEHBI U3 CTaHIAPTHBIX
pactBopoB ¢pupmbl VIRC ¢ u3BecTHBIM cO/iep:KaHU-
€M B JhamnasoHe 5—1000 MKr/j. IlogydeHHBbIE pac-
TBOPBI aHAJTU3UPOBAINCH HA Macc-criekTpomeTrpe VG
PlasmaQuad PQ2 Turbo (Aurmus). IIpoBoauioch
3 BKCIO3UITUH KAXK0T0 00pasiia, BpeMsi HHTETPUPO-
BaHUs CHTHajIa 60 c¢. Pe3ysibTaThl aHAIM3a «XOJIO-
CTOU MPOOBI» ABTOMATUYECKH BBIUUTATICH B aHATH-
3e. EAMHUIIBI u3MepeHus — MKT/KT. JlTaHHBIH MeTOJ
MTO3BOJISIET C BHICOKOM TOYHOCTBIO MMPOBOAUTE KOJIH-
YeCTBEHHBIN aHAJIU3 COZEPIKAHUSA JI0 48 3IEMEHTOB
nepuouueckon cucremsl J[.M1. MeHyieneeBa B BOJIO-
cax u ipyrux buocybcrparax [15].

¥ Bcex mManueHTOB OCYIECTBIISAICA 3a00p KpOBU
Juis onpenesnenusa yposHa BDNF merozom uMMyHO-
depmenTtroro ananuza (ELISA). Hcmosb3oBaniuch
HaOOPBI /IJIsT KOJIMYecTBeHHOTO onpesenenuss BDNF
YeJIOBEKA B IJIa3Me KPOBU M UMMYHO(EPMEHTHBIN

In all patients, the trace element composition of
hair, in particular Li, was determined before and af-
ter the treatment. Within 6 hours, the hair samples
were dried at 105°C, after which they were weighed
on an analytical balance PerkinElmer AD-6 Autobal-
ance with an accuracy of 0.1 mg. Then, sample weight
of the obtained material were transferred into an au-
toclave (teflon Wessel’s container) and 1 ml of 70%
HNO, (high purity), which had undergone secondary
distillation, was added, after which the autoclave was
placed in a microwave sample preparation system
MD-2000 (CEM, USA) which provides high pressure
and boiling point of HNO.,. Within 60 min, after
cooling, 1 ml samples were taken from the obtained
solutions into plastic vessels and diluted 5 times with
bidistilled water and deionized water. Also, a blank
sample solution was prepared separately to control
the purity of the analysis with the content of HNO,,
H,O,, H,O identical in proportion to that of the cor-
responding reagents in the studied samples. Indium
at a concentration of 25 ug/1 was added to the solu-
tions as an internal standard. Calibration solutions
were prepared from VTRC standard solutions with a
known content in the range of 5—1000 pg/1. The re-
sulting solutions were analyzed in the mass spec-
trometer VG PlasmaQuad PQ2 Turbo (England).
Three exposures of each sample were carried out, the
signal integration time was 60 s. Blank sample as-
sessment results were automatically subtracted in
the analysis. Measurement units — ug/kg. This
method allows high-precision quantitative analysis
of the content of up to 48 elements of the Men-
deleev’s Periodic Classification in hair and other bio-
substrates [15].

All patients underwent blood sampling to deter-
mine the level of BDNF by enzyme-linked immuno-
assay (ELISA). We used Kkits for the quantitative de-
termination of human BDNF in blood plasma and an
immunoassay photometer ImmunoGlum-2100
(USA). Three vials (8 ng/vial) containing recombi-
nant human BDNF in protein buffer with preserva-
tives lyophilized for 96 samples were taken. A pre-
liminary one-stage dilution of the samples was car-
ried out at a ratio of 1 : 20. The total incubation time
was 210 min at 20—25°C. The minimum average de-
tectable amount of BDNF is less than 20 pg/ml.

For the standard processing of the research re-
sults, the methods of mathematical statistics were
used including the calculation of the numerical char-
acteristics of random variables, testing statistical hy-
potheses using parametric and nonparametric crite-
ria, correlation and variance analysis. Comparison of
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doromerp ImmunoGlum-2100 (CIIIA). Bpamuck
3 ¢akona (8 Hr/dakoH), comepiKaux peKoMOu-
HaHTHBIN yesioBeueckuii BDNF B 6esikoBoM Oydepe
C KOHCepBaHTaMU, JUOPUWIN3UPOBAHHBIA Ha
96 1pob. IIpoBoAmIN IpeABApUTEIBPHOE OHOCTA-
nuitHOe paszbaBsieHre 0Opa3IloB B COOTHOIIEHUHU
1 : 20. Obmee BpeMsA MHKyDanMM — 210 MHUH IIpU
20—25 °C. MuHuUManbHOE CpeflHee JIeTEeKTUPYeMOoe
xosmmuecTBO BDNF — MeHee 20 1ir/mit.

Jns craHgapTHON 0OpabOTKU Pe3yJIbTAaTOB HC-
CJIeZIOBAHUSA KCIIOJIB30BIMCH METOABI MaTeMaThde-
CKOHM CTaTUCTUKH, BKJIIOYAIOIIHE PACUYET YHCIOBBIX
XapaKTEPUCTHK CJIyJaWHbIX BEJIMUYUH, IPOBEPKU CTA-
THCTUYECKUX TUIIOTE3 C HCIIOJIH30BAHUEM IIapaMe-
TPUYECKUX U HelapaMeTPUUECKUX KPUTEPHUEB, KOP-
PeANMOHHOrO U IUCIIEPCUOHHOTO aHam3a. CpaBHe-
HUe IPOrHO3UPYEMBIX 1 HaOJII0ZJaeMBIX YaCTOT BCTpe-
YaeMOCTH HCCJIEyeMbIX NMPU3HAKOB IMPOBOAUIOCH C
IIOMOILBIO KPUTEPUsl XU-KBa/parT, T-kpurepusa Buii-
KOKcoHa, U-kputepus ManHa —YurtHu u Tecta CThio-
JeHta. Mcnonp3oBasmcs nporpamma STATISTICA
10.0 u anekTpoHHbIe Tabuipl Microsoft Excel. Ilpu
CTAaTUCTUYECKOU 0OpabOTKe JIAHHBIX PA3JIMYHSA CIU-
TaJINCh 3BHAYUMBIMU IIPHU P < 0.05.

PE3YJIBTATBI U OBCY:KJAEHUE

BbUT TpoBe/ieH aHATH3 TTAPHBIX ACCOITAATIAHN MEK-
Zly Bo3pacToM U ypoBHeM JutuA U BDNF. BreisasieHo,
YTO TaHHbBIE TIOKA3aTEIN HAXOAATCS B 00OPAaTHOM 3aBU-
CUMOCTH OT BO3pAacTa, T. €. UeM BBIIIIE BO3PACT, TEM
Hroke ypoBeHb BDNF (p < 0.05) usutus (p < 0.05).

I[IpoaHanu3upoBaHbl  MapHbIE  ACCOIMAIIMH
MEK/Iy YPOBHEM JIUTUS W TIOKA3aTeJsIMHU IITKasl
MMSE u Bbeka, yposaem BDNF. YcranosseHo, 4To
MIpY CHUKEHUU YPOBHS JIUTHUS B OPraHU3ME IIOBBI-
MIAK0TCS ITOKa3aTeu 1Mo mkase beka (p < 0.05), cHU-
JkaroTes nmokasarenu o miaire MMSE (p < 0.05) u
ypoBenb BDNF (p < 0.05).

AHaJIN3 HEUPOTICUXOJOTUYECKOTO CTaTyca Ia-
[IMEHTOB B TPyIIe KOHTPOJIA B TUHAMUKE JIEUEHUS
TI03BOJIUJI OLIEHUTD 3 HEKThI CTAaHAPTHOU TEpaTuu
(Tab1. 1). BISIBJIEHBI JOCTOBEPHOE TIOBBIIIIEHNE 3HA-
YEeHUU IMOKA3aTeJIsl «3PUTETbHO-TIPOCTPAHCTBEHHBIN
THO3HC» (P < 0.05), y/Iy4llleHre HACTPOEHUs U ITOKa-
3areJied 1o IIKase jenpeccun beka.

AHayu3 HEUPOIICHXOJIOTHYECKOr0 cTaTyca Ia-
[MEHTOB OCHOBHOHM TPYNIIbI B AUHAMUKE JIEUEHUs
TOKa3aJl, YTO CTaH/I[ApTHAs Teparus, JIOMOJTHEeHHAs
MIPUEMOM acKOpOATOM JIUTHSA, OKazajach bosiee a¢-
(eKTUBHOMU 110 CPaBHEHUIO CO CTAH/AAPTHOU Teparu-
efi (tabn. 2). [loMuMoO yJydlIleHUs] 3PUTEIIBHO-
IIPOCTPAHCTBEHHOTO THO3MCA, [IOKA3aTeJIEH 10 IITKa-
Je menpeccnu beka u kadectBa KusHU (p < 0.05),
mpuéM ackopbaTa JUTUA ObLI aCCOIMUPOBAH C JI0-

the predictable and observed frequencies of occur-
rence of the studied traits was carried out using the
chi-square test, Wilcoxon’s test, Mann-Whitney test,
and Student’s t-test. The program STATISTICA 10.0
and Microsoft Excel spreadsheets were used. During
statistical processing of the data, the differences
were considered significant at p < 0.05.

RESULTS AND DISCUSSION

An analysis of paired associations between age
and lithium and BDNF levels was performed. It was
revealed that these indicators are inversely related to
age, i.e., the higher the age, the lower the level of
BDNF (p < 0.05) and lithium (p < 0.05).

Paired associations between the lithium level
and indicators of the MMSE and the BDI, BDNF
level were analyzed. It was found that with a de-
crease in the level of lithium in the body, the indica-
tors on the BDI (p < 0.05) increase, while those of
the MMSE (p < 0.05) and the BDNF level (p < 0.05)
decrease.

Analysis of the neuropsychological status of pa-
tients in the control group in the dynamics of treat-
ment made it possible to assess the effects of conven-
tional therapy (Table 1). A significant increase in the
values of the Visual-spatial gnosis indicator
(p < 0.05), an improvement in mood and the BDI
score were revealed.

Analysis of the neuropsychological status of pa-
tients in the main group in the dynamics of treat-
ment showed that conventional therapy supplement-
ed by lithium ascorbate, was more effective than only
conventional therapy (Table 2). In addition to im-
proving visual-spatial gnosis, the parameters on the
BDI and quality of life scales (p < 0.05), lithium
ascorbate intake was associated with a significant in-
crease in indicators according to the Schulte Table,
10 words method; with improved memory (p < 0.05)
and working efficiency; as well as a decrease in the
severity of cerebral disorders, and an increase in
BDNF and lithium levels.

CONCLUSION

The use of lithium ascorbate contributes to the
reduction of cognitive deficiency manifestations in
middle-aged patients with cognitive dysfunction.
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Ta6auna 1. luHaMUKa HCCleAyeMbIX II0Ka3aTesel y MaleHTOB B TPYIIe KOHTPOJIA

Table 1. Dynamics of the studied parameters of patients in the control group

o neuenus / Before treatment

ITocite steuenust / After treatment

ITokazatesb / Parameter p
M m M m
3pUTENBHO-TIPOCTPAHCTBEHHBIA 6.9 0.12 7.23 0.16 <0.05
THO3MUC, OaIbI
Visual-spatial gnosis, points
Hactpoenue, % 1.59 0.05 1.82 0.04 <0.05
Mood, %
Illkasna nenpeccuu beka, 6aisl  9.34 0.66 7.13 0.47 <0.05
BDI, points
Mertoanka «10 CJIOB», OaJIJIbI 3.72 0.07 3.66 0.06 >0.05
10 words method, points
Ta6suia llyabTe, 6aibt 1.0 0.01 1.0 0.01 >0.05
Schulte Table, points
KauecTBo »k13Hu, 6asibl 16.4 0.19 16.9 0.14 >0.05
Quality of life, points
TTamsaTs, % 1.55 0.05 1.66 0.05 >0.05
Memory, %
Pab6orocrnocobHoCTb, % 1.64 0.05 1.71 0.05 >0.05
Working efficiency, %
OO0111eMO3TOBBIE NIPOSIBIEHUS, % 1.52 0.05 1.61 0.05 >0.05
Cerebral manifestations, %
BDNF, or/mu (pg/ml) 27 504.93 699.16 28 383.3 547.65 >0.05
Li, mxr/xr (ug/Kkg) 0.01346 0.005 0.01408 0.005 >0.05
Ta6auna 2. /luHaMuUKa UCCIeyeMbIX IIoKa3aTesield y alueHTOB B OCHOBHOM TPYIIIe
Table 2. Dynamics of the studied parameters of patients in the main group
o sneuenus / Before treatment ITocne neuenus / After treatment
ITokazaresip / Parameter p
M m M m
3pUTEHHO-TIPOCTPAHCTBEHHBIA  7.17 0.14 8.09 0.1 <0.05
THO3HC, OAJIBI
Visual-spatial gnosis, points
Hactpoenmue, % 1.83 0.04 1.88 0.03 >0.05
Mood, %
IlIkana nenpeccuu beka, 6aiel - 9.88 0.54 5.48 0.45 <0.05
BDI, points
MeTouKa «10 CJIOB», OasIIhI 3.7 0.06 3.33 0.08 <0.05
10 words method, points
Tabuna IlynbTe, 6abl 1.06 0.01 0.99 0.01 <0.05
Schulte Table, points
KauecTBo »K13HU, OAILIBI 15.58 0.22 16.35 0.22 <0.05
Quality of life, points
Ilamsars, % 1.62 0.05 1.97 0.02 <0.05
Memory, %
PaGoTtococobHOCTh, % 1.64 0.05 1.96 0.02 <0.05
Working efficiency, %
OO6111eMO3TOBBIE ITPOSIBJIEHUA, % 1.46 0.05 1.88 0.03 <0.05
Cerebral manifestations, %
BDNF, rr/mu (pg/ml) 27 622.39 649.54 31510.24 676.53 <0.05
Li, mxr/xr (ug/kg) 0.01411 0.005 0.017602 0.003 <0.05
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CTOBEPHBIM ITOBBIIIIEHUEM ITOKa3aTesIel o TabJIuIe
[IysbTe, MO0 METOJUKE «10 CJIOB», C YJIyUIIEHHEM
mamATa (p < 0.05), paboTOCIOCOOHOCTH, CHUKEHU-
€M BBIPAKEHHOCTH OOIEMO3TOBbIX HapYIIEHUH,
yBesimueHreM ypoBHell BDNF u utws.

3AK/IIOUEHMHE

I[IpumeHeHue ackopbara JIMTHSA CIIOCOOCTBYeT
YMEHBIIEHUIO MTPOSIBJIEHUH KOTHUTUBHOTO JIe(pUIIH-
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KanHuKo-ITuHAMUYECKHEe OCOOEHHOCTU TeUEeHUA OUIIOIAPHOTO
acdPeKTUBHOTO paccTporcTBa, KOMOPOUITHOTO C CHHAPOMOM
3aBUCHUMOCTH OT YIIOTPEO/IeHUA KAaHHAOUOUI0B

Kinumosa 1.10., OpunaHnKOB A.A., Kaprymkun A.M.

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

Clinical and dynamic features of the course of bipolar affective
disorder comorbid with cannabinoid addiction syndrome

Klimova I.Yu., Ovchinnikov A.A., Karpushkin A.M.

Novosibirsk State Medical University

AHHOTAIIUA

B uccienoBaHue, MOCBANIEHHOE KINHUKO-IMHAMHUYECKUM OCOOEHHOCTAM TeueHUs OUMoApHOro ad@eKTUBHOTO
pacctpoticta (BAP), KoMOpOU/THOTO € CHHAPOMOM 3aBHCUMOCTH OT yIIOTPebIeHnsA KaHHAONOU/I0B, ObUIN BKJIIOUEHBI 104
ManyenTa B Bo3pacre OT 23 /10 28 JsieT (cpelHHUI BO3pacT 25.19 + 1.74 Tojia). Bce yuacTHUKY MccieoBaHuUsA ObLITN paszie-
JIEHBI Ha J[Be TPYIIIBL: B 1-10, OCHOBHYIO BOIIUIU 54 PECIIOH/EHTA C KIIMHIYECKH YCTAaHOBJIEHHBIM Auarno3oM BAP (F31 o
MKB-10), KOMOPOU/THBIM C CHH/IDOMOM 3aBHCUMOCTH OT ynotpebsienus kanHabuonnos (F12.2 mo MKB-10), ¢ Hauasiom
yrnoTpebyieHrst KAHHAOMOUOB II0C/Ie YCTaHOBJIEHHA ArarHo3a BAP; 2-1 rpymia, KOHTPOJIbHASA COCTOsIIA U3 50 MAI[UEHTOB
¢ KJIMHUYECKH YCTaHOBJIEHHBIM Auarao3om BAP (F31 mo MKB-10). JliuteapsHOCTb 3a60JieBaHusl B 00euX rpymnmnax — 6ojee
3 J1eT. Bce manueHThI, BKIIOUEHHBIE B UCCIIEIOBAHNE, [TOJIyYaId a/IeKBATHYIO IICUX0(hapMaKOTEPAIIHIO.

B 0CHOBHOM rpymIe OTCYyTCTBHE CUMIITOMOB JIeIIPECCUN OTMeUasoch B 63 % ciiydaeB, HU3KUH YPOBEHDb TPEBOTH — B
29 % ciIy4aeB, IPOJOJIKUTEIBHOCTh PEMUCCUH CBBIIIE 2 MeC — B 39 % ciydaeB. BbUIO OTMeueHO yMeHbIlIeHre UHTeH-
CHUBHOCTH TaKUX CUMITOMOB, KaK IPYyCTb, TOCKA, I10/aBJIEHHOCTh. Kpome TOrO, 74 % pECIOHZEHTOB OCHOBHOU T'DYIIIBI
YKa3bIBJIM HA HOPMAJIH3ALMIO CHA, 6oJiee 60 % — Ha CTAOMIN3AINIO SMOIMOHATBEHOTO GOHA, 81 % — HA HOPMAJIU3AIIUIO
arnmeTuTa U NpubaBKy B Bece. AHAIM3UPYS [IOJydeHHbIE Pe3yJIbTaThl, MOXKHO IIPEAIIOJIOKUTD, YTO YIOTpeOIeHe KaHHA-
6uonnoB y sinr ¢ BAP nmapasokcaybHBIM 06pa3oM CMATYAeT OIpeZesIeHHbIe CUMIITOMBI 3a060JI€BaHUsA, UYTO HYKAAETCA B
JasIbHEHNIIIeM 0OCYKIIEHIHU U UCCIIEIOBAaHUU.

Karouesnsle caosa: bunosnsapHoe adPeKTUBHOE PACCTPONCTBO, KaHHAOHMOWAHAA HApPKOMaHUsA, AENPECCUs, TPEBOTa,
SMOIMOHAJIbHASA JIAOWIBHOCTD, IPOTHO3, PEMUCCHS.

ABSTRACT

The study devoted to the clinical and dynamic features of the course of bipolar affective disorder (BPAD) comorbid
with cannabinoid dependence syndrome included 104 patients aged 23 to 28 years (mean age 25.19 + 1.74 years). All study
participants were divided into two groups: the first, main group included 54 respondents with a clinically proven BPAD
diagnosis (F31 according to ICD-10) comorbid with cannabinoid dependence syndrome (F12.2 according to ICD-10) with
the onset of use of cannabinoids after the BPAD diagnosis; the second, control group consisted of 50 patients with clini-
cally proven BPAD diagnosis (F31 according to ICD-10). The duration of the disease in both groups is more than 3 years.
All patients included in the study received adequate psychopharmacotherapy.

In the main group, the absence of symptoms of depression was noted in 63% of cases, a low level of anxiety — in 29%
of cases, the duration of remission over 2 months — in 39% of cases. A decrease in the intensity of symptoms such as sad-
ness, melancholy, despondency was noted. In addition, 74% of the main group respondents looked to normalization of
sleep, more than 60% — stabilization of the emotional background, 81% — appetite enhancement and weight gain. Analyz-
ing the obtained results, it can be assumed that the use of cannabinoids in individuals with BPAD paradoxically alleviates
certain symptoms of the disease, which requires further discussion and research.

Keywords: bipolar affective disorder, cannabinoid addiction, depression, anxiety, emotional lability, prognosis, remission.

Tocrynmia 26.06.2020 Received 26.06.2020

IpuHaTa 23.07.2020 Accepted 23.07.2020

Asmop, omeemcmaeHHblil 3a nepenucky Corresponding author

Kiumosa Mpuna I0peeBra: ®TBOY BO «HoBocubupekuii rocyiapcTBeH- Klimova Irina Yuryevna: Novosibirsk State Medical University, 52, Krasny
HBII MEIMIIMHCKIH yHUBepcuTeT» MuHszpasa Poccun. 630091, r. HoBocu- Prospect, Novosibirsk, 630091, Russia.

6upck, KpacHslii mpocir., 52. E-mail: iri.c2012@yandex.ru

E-mail: iri.c2012@yandex.ru

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



Klimova L.Yu. et al. / Journal of Siberian Medical Sciences 4 (2020) 46—51

BBE/JIEHHE

B3ariiaapl Ha MHOTHE MPOOJIEMBI, CBA3aHHBIE C
BBISIBJIEHUEM U Tepanueil 6umnoysipHoro ahgeKTus-
Horo paccrporictBa (BAP), u3amMeHWINCh 3a MOCE-
Hue ronbl. Ecoiu B cepenyHe IPOILIOTO CTOJIETHS
OUIIOJIIPHOE PACCTPOHCTBO CUMTATIOCh PEJIKO JIHa-
THOCTHPYEMBIM 3abosieBaHueM (He OoJiee 0.5 % B
nonysAnuu) [1-7], To, 0 COBPEMEHHBIM JTaHHBIM,
€ro pacrpoCTpaHEHHOCTD JIOCTUTAET 5 %, T. €. TIpe-
BOCXOJUT MPE/bIAYINKE [TOKa3aTean B 10 pas3 [3—8,
9]. IIpencrasienue o ToM, 4To BAP umeeT THINY-
HYI0 KJIMHUYECKYIO0 KAPTUHY U HE BBI3bIBAET OCOOBIX
CJIOJKHOCTEH B IIJIAaHE JUArHOCTUKU U jedeHus [1—3,
8], cMeHMI0Ch MOHUMAaHKUEM TOTO, UTO 3a00J1eBaHUe
UMeeT Maccy CyOCHHIpOMAaJIBHBIX (OPM, KOTOPBIE
3a4acTyiO TPYAHBI 1JIs1 BHIABJIEHUs U TEPAIUU JaXe
JUUTsI OTIBITHBIX Bpauei [6]. HakoHel], OTHOCUTEIHHO
OJIaTONPUATHBIN TPOTHO3, paHee TaKKe CUYUTaB-
IIUHCSA TUITMYHBIM JUUIsI paccTpoucTra [7, 9], B Ha-
CTOsIIllee BPeMsI PaCIPOCTpAHSAETCA NaJeKO He Ha
BCeX IMaI[MEeHTOB: PACTET YacTOTa OBICTPOIMKINYE-
CKHMX M KOHTHHYyaJbHBIX (OpM 3a00JIeBaHUsI, PE3U-
CTEHTHBIX K CTAaHJAPTHOM MeJMKaMEHTO3HOH Tepa-
MU, PE3KO CHIDKAIIUX YPOBEHb COITUATIBHOM
ajanranyi OOJIBHBIX U OBICTPO IPHUBOASIINX UX K
uHBamuAu3anuu [3—8].

Kimuuueckrie ¥ COUAIbHBIE MOCAEACTBUS KO-
MOPOHUTHOCTH OUITOJIIPHOTO PAaCcCTPOUCTBA U KaHHA-
OUOUTHOM 3aBUCHMOCTH U3YUeHbI HEIOCTATOYHO [1].
MHoOrue acIeKkThl, Kacalolluecs: 0cOOeHHOCTeH KJIM-
HHUYECKUX ITPOSIBJIEHUH U 3aKOHOMEepHOCTerH (OpMu-
pOBaHUs TICUXUYECKHMX U IIOBEJEHUYECKHX pac-
CTPOYCTB TIPH B3JI0YMOTPEOIEHUN KaHHAOWOWIaMH,
OCTarTCA JUCKyTabeIbHBIMU [1, 2, 6]. JIuna, crpaga-
IOIIYE TICUXIMYEeCKUMH PACCTPOUCTBAMU, Yallle UMEIOT
KOMOPOU/THYIO 3aBUCHMOCTH OT IICUXOAKTUBHBIX Be-
IIECTB, IIPX STOM YacCTh aBTOPOB OO'BbSICHSIET JIAHHBIN
(eHOMEH KaK MOMIBITKY IAI[MEHTOB TaKUM 00pa3oM
00JIerYnTh CUMITOMBI 3a00eBanus [10]. HMcciemo-
BaHMe 2018 T. ¢ 0CTATOYHO GOJIBIITUM YHUCJIOM y4acT-
HUKOB (6778) ¢ AMarHO30M IICHUXOTHYECKOTO pac-
CTPOMCTBA, CBA3aHHOTO C YIOTPEOJIEHUEM IICUXO0AK-
TUBHBIX BEII[ECTB, KOTOPOE CTABIJIO CBOEH IEJIBIO0 OT-
CJIeTUTH TAJIBHENTITYIO CyIb0Y STUX MAIE€HTOB, ITOKa-
3aJ10, U4TO y 32.2 % B JajbHelIeM Obla JUATHOCTH-
poBaHa mu30ppeHuss Win ounossspHoe adheKTHuB-
HO€e PacCTPOMCTBO, IIPUYEM Y JIUI] C ICUX03aMU, CBSI-
3aHHBIMU C U30JIMPOBAHHBIM YIIOTPeOIeHeM KaHHA-
OMOMOB, TOT IIOKa3aTe b ObLI BhiIe (47.4 %) [11].
W3BecTHO, UTO MAI[AEHTHI C JIBOHHBIM JTUATHO30M
MMeIOT 0oJjiee HUBKHH COIMAIbHO-IKOHOMUYECKUH
CTaTyC W JOCTATOYHO MPOOJIEMHBI B IICHXOCOIIAAIb-
HOM oTHoIlleHun. Takue 60IbHbIE TPY/IHEE BOBJIEKA-
I0TCS B JIeueOHbIe IPOTPAMMEI [4, 5, 7]. Hecmorpst Ha

INTRODUCTION

In recent years, the notions concerning many
issues related to the detection and treatment of bi-
polar affective disorder (BPAD) have changed. If
in the middle of the last century the bipolar disor-
der was considered a rarely diagnosed disease (no
more than 0.5% in the population) [1—7], then, ac-
cording to modern data, its prevalence reaches 5%,
that exceeds the previous levels by 10 times [3—9].
The idea that BPAD has a typical clinical picture
and does not cause any particular difficulties in di-
agnosis and treatment [1—3, 8] has been replaced
by the understanding that the disease has a lot of
subsyndromal forms which are often difficult to
detect and treat even for experienced doctors [6].
Finally, a relatively favorable prognosis which was
previously also considered typical for the disorder
[7, 9] currently does not apply to all patients: the
frequency of rapid cycling and continuous variants
of the disease, resistant to conventional drug ther-
apy, sharply reducing the level of social adaptation
of patients and rapidly leading them to disability
has been increased [3—8].

The clinical and social consequences of the co-
morbidity of bipolar disorder and cannabinoid ad-
diction have not been sufficiently studied [1]. Many
aspects concerning the features of clinical manifes-
tations and patterns of mental and behavioral dis-
orders’ formation in cannabinoid abuse remain
controversial [1, 2, 6]. Persons suffering from men-
tal disorders are more likely to have comorbid de-
pendence on psychoactive substances, while some
authors explain this phenomenon as patients’ at-
tempt to moderate the symptoms of the disease in
this way [10]. A 2018 study with a fairly large num-
ber of participants (6778) with psychotic disorder
associated with psychoactive substance use, which
aimed to track the further fate of these patients,
showed that 32.2% were subsequently diagnosed
with schizophrenia or bipolar affective disorder,
and in individuals with psychoses associated with
isolated use of cannabinoids, this indicator was
higher (47.4%) [11]. It is known that patients with a
dual diagnosis have a lower socioeconomic status
and are quite problematic in psychosocial terms.
Such patients are more difficult to get involved in
treatment programs [4, 5, 7]. Despite the fact that
the ability of cannabinoids to act as a trigger for the
development of psychoses, including endogenous
ones, is confirmed by numerous studies [12], the in-
fluence of this group of substances on the already
existing symptoms of the disease continues to be
discussed [13].
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TO, UTO CIOCOOHOCTh KAaHHAOWOW/IOB BBHICTYNATh B
poJiu TpUrTEpa ISl PA3BUTHUS [ICUX030B, B TOM YHCJIE
SHJIOTEHHBIX, ITOATBEPK/IAETCS MHOTOYMCIEHHBIMHI
HCC/IEIOBAHUSIMU [12], BJUsHUE JAHHOW TPYIIIIBI Be-
IIIECTB HA Y?K€ CYII[ECTBYIOIINE CUMIITOMBI 3a60J1€Ba-
HUS TIPOJI0JKAET obcyskaaThes [13].

IEJIb UCCJIEJJOBAHUSA

O1eHUTh KJIWHUKO-IMHAMUYECKHE OCOOEHHO-
CTU Te4YeHUs1 OUMoasApHOTO addEKTHBHOTO pac-
CTPOMCTBA, KOMOPOUTHOTO C CHHJIPOMOM 3aBHCHMO-
CTH OT yIIoTpebsieHUs KaHHAOHOHUIOB.

MATEPHAJIBI 1 METO/bI

B uccnenoBanue ObLTH BKITIOYEHBI 104 TAITUEHTA
B BO3pacre OT 23 70 28 Jjer (cpemHHil BO3pacT
25.19 + 1.74 roja). Bce yuacTHUKM HCCIIEIOBaHUSA
ObLIN pasziesieHbl Ha JiBe TPYIIBL. B mepByio, OCHOB-
Hyto rpymiry (OI') BOIUIN 54 PECIOH/IEHTA C KIIMHIUYe-
CKU YCTAHOBJIEHHBIM JIMAarHO30M «OHIOJsApHOE ad-
(dextuBHOe paccrpotictBo» (F31 1o MKB-10), Komop-
OUHOE ¢ CHHAPOMOM 3aBUCUMOCTH OT YIIOTPeOIeHUS
kanHabuouoB (F12.2 mo MKB-10), ¢ HayasioM yro-
TpebJIeHNA KaHHAOMOU/IOB TI0CJIE YCTAHOBJIEHUS JTHA-
rHo3a BAP. Bropasi, koutposibHas rpymma (KI') cocro-
51714 U3 50 MAIUEHTOB C KJIMHUYECKH YCTAaHOBJIEHHBIM
JIMarTHO30M «OuMOJIsApHOe adPEKTUBHOE PACCTPOI-
c¢tBo» (F31 mo MKB-10). JItuTeIbHOCTh 3a00/1eBaHISA
(BAP) B 06enx rpymmax — GoJiee 3 JieT. Bee manueHTsI
MIOJTyYasIu aJIEKBaTHYIO IICUX0(hapMaKOTEPAIIHIO.

Ha MoOMeHT ucCc/ie/JoBaHHUSA BCE DPECHOH/EHTHI
(100 %) He ABIAINCH UHBAIM/IAMHU 110 KAKOMY-TTU00
3abosieBaHuI0. VcciieioBaHNEe TPOBO/IMIIOCH HA ATa-
e Tekylel pemuccuu (06ojiee 1 Mec), IMPH OTCYT-
CTBUM WHTOKCHKAIIUH, BEI3BAHHOH YIIOTpeOIIEeHUEM
KaHHAOMOW/IOB, JPYTUX ICHUXOAKTUBHBIX BEIIECTB,
BBIPDQKEHHOTO  WHTEJUIEKTYIbHO-MHECTUYECKOTO
CHIDKEHUS U CyUITUAATBHBIX IOIMBITOK B aHAMHES3E.
Bcemu pecrionzieHTaMu ObLIO TOAIMCAHO JT0OPO-
BOJIbHOE HUH(MOPMHUPOBAHHOE COTJIACHE Ha yUacTue B
HCCJIeIOBAHNH.

I OlIEHKM TICUXMYECKOTO CTaryca ObLIH HC-
[I0JIb30BAHbI IICUXMATPUYECKOE HHTEPBBIO, IITKaJa
nemnpeccun Beka (Beck Depression Inventory), 1mka-
sna tpeBoru Crimibeprepa — XanwHa. Kpome Toro,
OIIEHUBAJIACh IIPO/IOJIKUTEILHOCTh PEMUCCHUH.

Cratuctuueckass 00pabOTKa IOJyYEHHBIX pe-
3yJIBTATOB OCYILECTBJISIIACH C MIPUMEHEHHUEM IPO-
rpammbl Microsoft Excel. JlocToBepHOCTD pasinyuii
orpeziesiAach 1o t-kputepuio CThIO/IEHTA.

PE3YJBTATHBI U OBCYXKJAEHUE
B xope oneHku no mkasne genpeccuu beka B O
OBLTH TTOJIyYEHBI CIIEAYIONINE PEe3yIbTaThl: 63 % pe-

AIM OF THE RESEARCH
To evaluate the clinical and dynamic features of

the course of bipolar affective disorder comorbid
with cannabinoid dependence syndrome.

MATERIALS AND METHODS

A study included 104 patients aged 23 to 28
years (mean age 25.19 + 1.74 years). All study par-
ticipants were divided into two groups. The first,
main group (MG) included 54 respondents with a
clinically proven diagnosis of bipolar affective disor-
der (F31 according to ICD-10), comorbid with can-
nabinoid dependence syndrome (F12.2 according to
ICD-10), with the onset of cannabinoid use after a
BPAD diagnosis. The second, control group (CG)
consisted of 50 patients with a clinically proven diag-
nosis of bipolar affective disorder (F31 according to
ICD-10). The duration of the disease (BPAD) in both
groups is more than 3 years. All patients received ad-
equate psychopharmacotherapy.

At the time of the study, all respondents (100%)
were not disabled due to any disease. The study was
carried out at the stage of current remission (more
than 1 month), in the absence of intoxication caused
by the use of cannabinoids, other psychoactive sub-
stances, pronounced intellectual and mnestic decline
and a history of suicidal attempts. All respondents
signed a voluntary informed consent to participate in
the study.

Psychiatric interviews, the Beck Depression In-
ventory, and the Spielberger-Khanin Anxiety Inven-
tory were used to assess mental status. In addition,
the remission duration was assessed.

Statistical processing of the obtained results was
carried out using the Microsoft Excel program. The
significance of the differences was determined by the
Student’s t-test.

RESULTS AND DISCUSSION

In the course of assessing the Beck Depression
Inventory in the MG, the following results were ob-
tained: 63% of respondents have no signs of depres-
sion, 32% have signs of mild depression, and 5%
have signs of moderate depression. In the CG: 54% of
respondents have no signs of depression, 38% have
signs of mild depression, 8% have signs of moderate
depression (Table 1).

When tested on the Spielberger-Khanin Anxiety
Inventory (reactive anxiety) in the MG, the following
results were obtained: 29% of respondents have low
anxiety, 53% have moderate anxiety, and 18% have
high anxiety. In the CG: 22% have a low level of anx-
iety, 46% have a moderate level, 32% have a high
level of anxiety (Table 2).
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Ta6uuia 1. Pe3ypTaThl OIIEHKH 10 IIKaJIe Jenpeccun beka

Table 1. Results of the assessment on the Beck Depression Inventory

) or /MG KT/ CG
KosmuectBo 6asutoB / Number of points
abc. / abs. % abc. / abs. %
0—13 (HOpMa / norm) 34 63* 27 54%
14—19 (merkasi menpeccusi / mild depression) 18 32% 19 38*
20—28 (ymepenHas femnpeccusi / moderate depression) 2 5% 4 8*

“p < 0.001.

CIIOH/IEHTOB HE HMEIOT IIPU3HAKOB JIENPECCHU, Y
32 % — IMpHU3HAKU JIETKOH JIeIPeccul, v 5 % — Ipu-
3HaKu ymMepeHHOU Jenpeccuu. B KI': 54 % pecrnon-
JIEHTOB He UMeIOT IIPU3HAKOB Jielipeccud, y 38 % —
[IpU3HAKU JIETKOU Jleripeccuy, y 8 % — IpHU3HAKU
yMepeHHOH jenpeccu (TabIt. 1).

IIpu TectupoBanuu o mkaite Crounbeprepa —
XanuHa (peakTUBHAsA TpeBOKHOCTDH) B OI' 6bL1H TO-
JIy4eHbI CJIEYIOIINE Pe3YIbTAThI: Y 29 % PeCIOH/IeH-
TOB — HU3KasA TPEBOXKHOCTD, Y 53 % — yMepeHHad, y
18 % — BbICOKasA TpeBOKHOCTD. B KI': y 22 % — Hu3-
KU YPOBEHb TPEBOXKHOCTH, V 46 % — YMEPEeHHbIH, Y
32 % — BBICOKHH ypPOBEHb TPEBOKHOCTH (TabJI. 2).

IIponomxurtenpbHOCTh peMuccuu B OI' coctaBu-
na:y 13 % pecnoHZeHTOB — 710 1 MeC, Yy 48 % — oT 1
Jlo 2 Mec, y 39 % — Gostee 2 mec. B KI': y 18 % — 1o
1Mec, y 50 % — oT 1710 2 Mec, y 32 % — GoJiee 2 Mec
(Tabi. 3).

¥ 51 % pecrionenToB OI' 6bLTH MeHee BhIpake-
HBI TaKHe CUMIITOMBI, KaK TPYCTh, TOCKA, ITO/IaBIEH-
HOCTb, B cpaBHeHuu ¢ K[, B KOTOpOIi yMeHbIIIeHHE
BBIPAQ’KEHHOCTH YKA3aHHBIX CHMIITOMOB OTMEYaIl
umb 37 % (p < 0.001) namuentoB. Kpome Toro, B
OT 74 % pecrioHzieHTOB (p < 0.001) YKa3bIBaJIU Ha
HOPMAaJIU3anyIo CHA, B YACTHOCTH YJIyUIIIEHUE 3aChI-
[aHudA, peJikue NPoOYKIeHUs HOYBIO, OIIyIIeHHe
6ospoctu nocste cHa. Bostee 60 % (p < 0.001) manu-
entoB OI' oTMeTmin cTAOWIN3AIUI0 SMOIIUOHAIIb-
HOTO (poHA — TaKHe CUMIITOMBI, KaK pa3Z[paKUTesb-
HOCTb U THEBJIUBOCTb, CTAJIN MeHee BhIPAXKEHHBIMH,
KpOMe TOT0, HabJII0/1a1ach OTHOCUTEIBHAS CTA0MIIN-
3anus HacTpoeHU: (Ieperazibl HACTPOEHUS CTAIN

The duration of remission in the MG was: in 13%
of respondents — up to 1 month, in 48% — from 1 to
2 months, in 39% — more than 2 months. In the CG:
in 18% — up to 1 month, in 50% — from 1 to 2 months,
in 32% — more than 2 months (Table 3).

In 51% of the MG respondents, symptoms such
as sadness, melancholy, despondency were less pro-
nounced, in comparison with the CG in which only
37% (p < 0.001) of patients noted a decrease in the
severity of these symptoms. In addition, 74% of the
MG respondents (p < 0.001) looked to improve-
ment of sleep, in particular, in falling asleep, rare
awakenings at night, and a feeling of alertness after
sleep. More than 60% (p < 0.001) of the MG pa-
tients noted the stabilization of the emotional back-
ground — symptoms such as irritability and anger
became less pronounced, in addition, there was a
relative stabilization of mood (mood swings became
less pronounced). In 81% of the MG patients
(p < 0.001) an appetite enhancement and slight
weight gain (up to 3 kg within 3 months) were not-
ed. MG patients subjectively looked to an increase
in concentration of attention and the ability to con-
centrate on one type of activity for a sufficiently
long time, which made it possible to bring what was
started to an end.

CONCLUSION

In the main group (BPAD comorbid with can-
nabinoid addiction syndrome), there was no depres-
sive symptomatology — in 63% of cases, a low level of
anxiety — in 29% of cases, the duration of remission

Ta6uura 2. Pe3ysibrarsl OEHKH 110 Kasie TpeBoru Crnmibeprepa — XaHuHa
Table 2. Results of the assessment on the Spielberger-Khanin Anxiety Inventory

. or / MG KI' / CG
KosmuectBo 6aytoB / Number of points
abc. /abs. % abc. /abs. %
110 30 (Hu3Kast TpeBOXKHOCTH) / up to 30 (low anxiety) 16 29* 11 22%
31—44 (ymepeHHast TpeBOKHOCTH / moderate anxiety) 29 53% 23 46*
45 ¥ BbIIIe (BBICOKAs TPEBOIKHOCTD) / 45 and above (high anxiety) 9 18* 16 32%

"p < 0.001.
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Ta6uuna 3. [Ipoo/KUTETBHOCTD PEMUCCHHT
Table 3. Duration of the remission

or /MG KIl' / CG
MecsiieB / Months

abc. / abs. % abc. / abs. %
mo1/upto1 7 13* 9 18*
1—2 26 48* 25 50%
GoJstee 2 / more than 2 21 39% 16 32%

" p < 0.001.

MeHee BbIpaKeHHbIMHU). Y 81 % mnanuwentoB OI
(p < 0.001) oTMEUaI HOPMAJIU3AIUIO ATIIIETUTA U
HE3HAUUTEJIbHYI0 TPUOABKY B Bece (70 3 KT B Teue-
Hue 3 Mec). [TanuenTs! OI' cyObeKTHBHO yKa3aau Ha
MIOBBIIIEHNE KOHIIEHTPAllU BHUMAHUA U BO3MOXK-
HOCTb COCPEJIOTOUYEHHUsI Ha OJTHOM POJIe JIeATEIbHO-
CTH JJOCTATOYHO IIPOJIOJIKUTETHLHOE BPEMS, UTO I10-
3BOJISLJIO IOBOAUTE HAYATOE /IO KOHIIA.

3AKIIOYEHUNE

B ocHoBHO# rpymniie (BAP, KoMOpOU/IHBIH C CHH-
JIPOMOM 3aBUCHMOCTH OT yIIOTpeOIeHNs KaHHAOMO-
WZI0B) HAOJIONAINCh OTCYTCTBUE JIEIPECCUBHOMN
CHMITOMAaTUKUA — B 63 % ciyyaeB, HUBKUU YPOBEHb
TPEBOXKHOCTH — B 29 % CJIy4aeB, IPOJOJIKUTEIIb-
HOCTb PEMUCCHU CBHIIIE 2 MeC — B 39 % CJIydaeB, UTO
OBLIO IOCTOBEPHO MEHBIIE MO CPABHEHUIO C KOH-
TpoJsibHOU rpynmoi (Toapko BAP). Bruto Takke BbI-
SIBJICHO yMeHbIIIeHe MHTEHCUBHOCTH TaKUX CHM-
NITOMOB, KaK I'PyCTh, TOCKA, I0/IaBJI€HHOCTD. Ilanu-
eHTbl OI' oTMeUaI HOpMaIM3AIUIO CHA, TOBBIIIE-
HUe KOHIIeHTPAIlM{ BHUMAaHUA U BO3MOXHOCTb CO-
CpeIoTOYEHUs Ha OJTHOM POJIe JIeATEbHOCTH JI0CTa-
TOYHO MPOJOJIKUTEIFHOE BpeMsl. AHATUBUPYA IIO-
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over 2 months — in 39% of cases, which was signifi-
cantly shorter than with the control group (only
BPAD). A decrease in the intensity of symptoms such
as sadness, melancholy, despondency was also
found. MG patients noted improvement in sleep, in-
creased concentration and the ability to focus on one
type of activity for a rather long time. Analyzing the
obtained results, it can be assumed that the use of
cannabinoids in individuals with bipolar affective
disorder paradoxically alleviates the severity of cer-
tain symptoms of the disease.
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O1eHKa KauyecTBa ;KU3HHU 00JIbHBIX apTepHUAJTbHOM THIIEPTEH3HEH,
COUYETAHHOM C XPOHHYECKHMH HEPEOPOBACKYIAPHBIMU
3a00J1eBAaHUAMMU

CesocrbsanoBa E.B., Hukomaes 10.A., ITosskos B.A.

@OI'BHY «®edepanvHulil uccaedosamensvekull yeHmp gyHOaMeHMabHoll U MPpaHCAASYUOHHOU MeOUYUHBL>
(Hosocubupck)

Assessment of quality of life in patients with hypertension
comorbid with chronic cerebrovascular diseases

Sevost'yanova E.V., Nikolaev Yu.A., Polyakov V.Ya.

Federal Research Center of Fundamental and Translational Medicine (Novosibirsk)

AHHOTAIIUA

B ucciiezioBaHNHA, MTOCBAIIEHHOM OI[€HKE KauecTBa KU3HU OOJIbHBIX C apTeprabHOU runeprensueit (Al), coueTaH-
HOU ¢ XpPOHUYECKUMHU LilepebpoBackysipHbIMu 3a6oieBanusasvu (XL[B3), npuHsau yuactue 70 dest. (060ero mosia, BO3pact
20—75 JIET), MPOXOAUBIITUX KOMILIEKCHOE 00CIeZioBaHue U ieueHre Ha 6ase kaunuku ®TBHY «®enepaibHbIHi HCCIEN0BA-
TEJIbCKUH TeHTP PYHAMEHTAIPHOU U TPAHCIAIIMOHHOW MeTUITUHBI» (. HOBOCHOUPCK). YUaCTHUKY UCCIEIOBAHUS pas-
JleJIeHbl Ha 3 IPYIIIBI: B OCHOBHYIO BKJIIOUEHBI 23 nanueHTa ¢ Al', couetanHoH ¢ X1IB3; B rpymniy cpaBHeHUs — 23 allHeHTa
¢ U30JIMPOBAHHOMN AT'; B KOHTPOJIbHYIO TPYIIILYy — 24 TaI[UeHTa ¢ JIOPCONaTHeH MO3BOHOYHUKA, 6€3 Cep/IeuHO-COCYAUCTOM
[IATOJIOTUH. Y BCEX YUACTHUKOB HCCJIEZOBAHMS OLEHUBAIOCh KadecTBO ku3HU (KXK), cBA3aHHOE CO 3710pPOBBEM, C IIPH-
MeHeHHeM BaINAU3UPOBAaHHOTO onpocHuKa MOS SF-36. BoIbHBIM OCHOBHOM I'DYIIIIBI ¥ IPYIIIBI CPAaBHEHUS IIPOBe/ieHa
KypcoBas MeJIUKaMEeHTO3Has Tepalus, B COOTBETCTBUU C COBPEMEHHBIMU MENKO-9KOHOMUYECKUMU CTaH/IaPTaMU.

CpaBHUTEJIBHBIN aHAIN3 OKA3I 3HAYNMOe — Ha 21.8 % CHIKeHue YpOoBHA GU3NIeCKoro GyHKIMOHUPOBAHUS, &
Tak)Ke IICUXIMYeCKOTr0 KOMIIOHEHTa 3/J0POBbA — Ha 20.49 % y 60sbHBIX AT, coueTannoi ¢ X1IB3, oTHOCUTEIBHO OOJIBHBIX
¢ u3onupoBanHoi Al'. B cpaBHEHNU ¢ KOHTPOJILHOM TPyHIol y 60sbHBIX AT, couetanHo# ¢ XIIB3, oTMeuanocs 3HAUNMOE
CHIDKEeHHe OCHOBHBIX Imokasatesieli KXK. Kype Tepanuu B cranimoHape IpuBeJ K 3HAYMMOMY ITOBBIIIEHUIO (DHU3HIECKOTO
U pPOJIeEBOTO (DYHKIIMOHUPOBAHUS, a TAK)Ke HHTerpaIbHOTO nokaszaTessa KK — Ha 22.9% y 607IbHBIX OCHOBHO I'PYIIIIBL.

Karoueanle caroea: aprepuanbHasi TUIIEPTEH3Ns, XPOHUUYECKHE IIepeOpoBacKy IApHbIE 3a60I€BaHUA, KOMOPOUTHOCTB,
MeUKaMEeHTO3HAasI TEPATIHSI.

ABSTRACT

The study on assessing the quality of life of patients with arterial hypertension (AH) comorbid with chronic cerebro-
vascular diseases (CVD) involved 70 people of both sexes, aged 20 to 75 years, who underwent a comprehensive examina-
tion and treatment at the Clinic of the Federal Research Center of Fundamental and Translational Medicine (Novosibirsk).
The study participants were divided into 3 groups: the main group included 23 patients with hypertension combined with
chronic cerebrovascular diseases; the comparison group — 23 patients with isolated arterial hypertension (AH), and the
control group — 24 patients with dorsopathies without cardiovascular pathology. Health-related quality of life (QOL) was
assessed using the validated MOS SF-36 Questionnaire. Patients of the main group and the group of comparison under-
went a course of drug therapy, in accordance with modern medical and economic standards.

The comparative analysis showed a significant decrease (by 21.8%) in the level of physical functioning, as well as in the
mental component of health (by 20.49%) in patients with AH combined with chronic CVD, compared to patients with iso-
lated AH. In comparison with the control group, there was a significant decrease in the main indices of QOL in patients with
AH comorbid with chronic CVD. The course of inpatient therapy led to a significant increase in physical and role function-
ing, as well as significant increase in an integral indicator of QOL in patients of the main group — by 22.9%.

Keywords: arterial hypertension, chronic cerebrovascular disease, comorbidity, medicinal treatment.
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BBEJAEHWUE

AprepuanbHas runeprensus (Al) sABigerca
BaKHeHIIeH mpo6IeMoi 31paBOOXpaHEHNUS B CBA3HU
C ee BBICOKOU pacIpOCTPAaHEHHOCTHIO, BRIPA’KEHHBIM
BJINSHUEM Ha 3200J1eBa€MOCTD, TPYZOCIOCOOHOCTD U
CMEPTHOCTh HaceJieHUs [1-3]. ApTrepuasibHas THU-
IepTeH3uss — HawnboJiee BaXKHBIA MOAUUIHpPye-
MBI (pakTOp pHUcKa 3a060JIeBaEMOCTH U CMEPTHOCTH
OT BCceX IPUYUH BO BCEM MHpPe — CBSI3aHA C IIOBBI-
IIEHHBIM PUCKOM CEPJIEIHO-COCYAUCTHIX U 1epedpo-
BaCKYJIIPHBIX 3a60s1eBaHUH [2—5].

B Hacrosiee BpeMs, HECMOTPS Ha 3HAUUTETh-
HbIE ycIlexu B jieueHun Al', 1eueOHO-TTpOoGHIaKTH-
YecKHe MepONPUATHA IPHU 3TOM 3a60JIeBaHUU 3Ha-
YHUTEJIbHO OCJIOXKHAIOTCA HAJIUIHUEM COIYTCTBYIO-
el MaToJIOTHH, WK KomopbumHoctu [6—10]. Cy-
mecTByeT Oosiblnas 6asa JOKa3aTeIbHBIX HCCIIEJ0-
BaHUU O TOM, YTO B3aUMOBJIUSHIE COUETAHHBIX 3a-
OoJieBaHU U3MEHSET KJIMHUYECKYIO KapTHHY, yBe-
JINYUBAeT KOJIWYECTBO OCJIOKHEHUH U UX TAXKECTh,
yxymaiiaer kadectBo kuszHu (K¥XK) u mporHos [10—
14]. ¥ GOJIBHBIX C KOMOPOUHOCTBIO YCIIOKHSIOTCS
JINarHOCTHKA, BBIOOP TAKTUKHU M CPEJICTB JIeUeHUs,
VBEJITUYUBAIOTCA (DUMHAHCOBBIE 3aTPAThl HA JTUATHO-
CTUKY U JedeHue [7, 15]. BegeHne KoMopOHIHOTO
60JIPHOTO YaCTO COIPSIIKEHO C YMEHBIIIEHUEM IIPU-
BEpP>KEHHOCTH OOJIBHOTO JIEYEHUIO, TTOJTUIIPArMa3u-
el u cHIKeHneM 3G (PEKTUBHOCTH Tepanuu [12, 13].
Hcxonsa u3 2Toro, Bonpockl 3pdeKTuBHON mpodu-
JIAKTUKY, JIEUeHUsI U JIOJITOBPEMEHHOTO HaOJIIoze-
HUA Y MAIUEHTOB C COUETAHHOH, HJTH KOMOPOUTHOH,
1aTOJIOTHEN IIPE/ICTABIIAIOT CODOMH CIIOKHYIO 337124y,
TPeOYIOIIYIO TIIATEIHHOTO KOHTPOJIS HAJ| IPOBO/U-
MBIMH MEPOIPUATUAMU, TPAMOTHOU OIEHKU 35d-
(dextuBHOCTH Tepanui [15, 16].

B HacTosIIEE BpeM, B CBA3U C ONPEEIEHHBIM
IIPOTPECCOM B JIEUEHUN OCTPOU ITATOJIOTHH U YBEJIU-
JeHUeM Yy/IeJIBHOTO Beca XpOHUUECKOH MaToJIOTUH, a
TaKKe 00IIel CONMATPHON HATIPABAEHHOCTHIO Ha T10-
BBIIIIEHNE YPOBHSA JKU3HU U OJIaTOCOCTOSHUSA HaceIe-
HUs, IIepe] MeJUIIMHCKOM HayKoH! U 3/IpaBOOXpaHe-
HUEM CTaBUTCS 33/1aUa HE TOJTbKO YMEHBIIIUTD KOJIU-
4ecTBO 0OOCTPEHUH U CHU3UTD JIETAJIBHOCTD, CBSI3aH-
HYIO ¢ 3a00JIeBaHUAMY, HO U 00ECIIEYUTH IIePEXO]] K
601ee BeicokoMy KXK manmieHTOB. B cB3U ¢ 9THM qU1-
Hammueckasa orneHka KOK marmueHTOB ¢ coueTaHHOM
[1aTOJIOTHeH IprobpeTaeT 0cOGEHHOE 3HAUEHNE.

Baxuelineli KOMOPOUIHON NATOJIOTHEH IIpU
AT' ABJIAIOTCS XpOHUUYECKHE IepebpOBaCKYJISIPHBIE
3aboseBanusa (XL[B3). LlepebpoBackysisspHbie 060-
JIE3HU — 3TO TPyIIa 3a00eBaHUM TOJIOBHOTO MO3-
ra, 00yCJIOBJIEHHBIX [TATOJIOTHIECKUMHU U3MEHEHUI-
MU 1iepebpaIbHBIX COCY/IOB C HAPYIIIEHUEM MO3TOBO-
ro kpoBoobparenus [17]. AT' u XI[B3 saBisioTcs

INTRODUCTION

Arterial hypertension (AH) is the most impor-
tant public health problem due to its high prevalence,
the pronounced effect on morbidity, working capac-
ity, and mortality of the population [1—-3]. Arterial
hypertension as the most important modifiable risk
factor for morbidity and mortality from all causes
worldwide, is associated with the increased risk of
cardiovascular and cerebrovascular diseases [2—5].

Nowadays, despite the considerable advance in
the AH treatment, preventive and curative inter-
ventions in this disease are complicated significant-
ly by the presence of the concomitant pathology, or
so-called comorbidities [6—10]. There is a large da-
tabase of evidential studies proving that the mutual
influence of the comorbid diseases changes the clin-
ical picture, increases the number of complications
and their severity, worsens the quality of life (QOL)
and prognosis [10—14]. In patients with comorbidi-
ty the diagnostics, choice of therapeutic approach
and treatment tools become more complicated, and
the financial costs for diagnosis and treatment in-
crease [7, 15]. Management of a comorbid patient is
often accompanied by a decrease in patient’s adhe-
rence to treatment, polypharmacy, and a decrease
in therapy effectiveness [12, 13]. Accordingly, the is-
sues of effective prevention, treatment and long-
term follow-up in patients with concomitant, or co-
morbid, pathology represent a complex problem
that requires careful monitoring of the measures
taken and competent evaluation of therapy effec-
tiveness [15, 16].

Nowadays, due to certain advance in treatment
of acute pathology and increase in the proportion of
chronic pathology, as well as the general social focus
on improving the standard of living and welfare of
the population, the task is set for medical science and
health care not only to reduce the number of exacer-
bations and lethality associated with diseases, but
also to provide transition to a higher QOL of patients.
In this regard, the dynamic assessment of QOL in pa-
tients with the comorbid pathology gains special im-
portance.

The major comorbid pathologies in AH are
chronic cerebrovascular diseases (CCVD). CVD are
brain diseases caused by pathological changes in its
vessels and accompanied by cerebral circulation dis-
order [17]. AH and CCVD are closely pathogeneti-
cally related pathologies. In most cases AH is the
cause of CCVD development [5]. Cerebrovascular
diseases are one of the leading causes of death and
permanent disability in patients. Currently, they af-
fect about 9 million people. Mortality from cerebro-
vascular diseases in economically developed coun-
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TECHEHIITUM 00pa3oM MaTOTEHETUYECKU CBS3aHHBI-
MH TaToJorusiMu. B GosbiuHCTBe cirydaeB Al —
npuunHa pasputus XIIB3 [5]. IlepebpoBackysip-
Hble 3a00JI€BaHUsA SBJIAIOTCA OJHOH M3 OCHOBHBIX
IPUYUH CMEPTHOCTH M CTOHMKOH yTpaThl TPYAOCIIO-
cobHOCTH OOJIBHBIX. B HacTOsIee BpeMs UMU CTpa-
JIAI0T OKOJIO 9 MUTH 4yesi. CMEPTHOCTh OT IiepebpoBa-
CKYJIIDHBIX 0OOJIEBHEW B DKOHOMHYECKU Pa3BHUTHIX
CcTpaHax AocTUraet 11—12 %, B Poccuu — nokasaTteiu
OJTHU U3 CAMbIX BBICOKHUX B MUPE M IIPOTHO3UPYETCs
HX POCT B CBABH C YBEJIUUYEHUEM ITPOJIOJIKUTETHHO-
CTH JKU3HU U CTapeHueM HacesieHus [18].

Jlo HacTOSAIIEro BpeMeH! JIeueHHe U BOCCTAHOB-
neHue 6oapHBIX AT, couetanHo ¢ XI1[B3, He Bcerza
6bLIH B TTOJTHOM Mepe 3 PEKTUBHBIMU: HECMOTPS Ha
HOPMAaJ/TU3aIUI0 TeMOJIMHAMUYECKHX I1apaMeTPOB,
PEZIKO yIaeTcsi MOJTHOCTBIO JJOOUTHCSI BOCCTAHOBJIE-
HUA HapylIIeHHbIX (YHKIUH OpraHusMa, B JIOCTa-
TOYHOH Mepe noBbicuTh KOK manueHTos.

KauecTBO KU3HU ABJIETCA MHTETPATTLHOU XapakK-
TEPUCTUKOHN (PUBUYECKOTO, MICUXOJIOTUIECKOTO, HMO-
[IMOHAJIBHOTO ¥ COITMAJILHOTO (DYHKIIMOHUPOBAHUS
00JILHOT0, OCHOBAaHHOU Ha €T0 CyO'beKTHBHOM BOCIIPH-
STAN. AHAJTIA3 KaueCcTBa }KU3HU, CBA3aHHOTO CO 3710PO-
BbEM, — IIPUEMJIEMBIHN U JIOCTOBEPHBIA METO/T OIIEHKH
BJIMSTHUS 3a00JIeBaHMA Ha (QYHKIIMOHUPOBAHUE, aK-
TUBHOCTb U OJ1aromnosyure mamnueHTos [19]. CorsacHo
OTIPEJIEJIEHUIO 37I0POBbSI BCceMUpHOUN OpraHuU3anuu
3/7IpaBOOXPAHEHUS, KAYECTBO JKU3HH JIOJDKHO paccMa-
TPUBATHCS KAK CYIIIECTBEHHBIN 03/I0POBUTEIBHBIHN HC-
X071 TIPH JIFOOOM JIeueHUH 3a00s1eBaHui [20].

K HacrosmiemMy BpeMeHH NPOBENEHO OIpese-
JIEHHOE KOJIMYECTBO HCCJIEIOBAHUM, TOCBAIIEHHBIX
KX npu AT [9, 21, 22], omrako Borpocsl KXK mipu AT’
B couetanuu ¢ XI1[B3 u ee fuHAMUKU B XO/le KypCO-
BOTO CTAI[MOHAPHOTO JIEUEHHs SIBJISIIOTCA HEIOCTa-
TOYHO U3YYEHHBIMHU.

IOEJb NCCJIEJOBAHUNA

OrmeHka KauecTBa JKU3HU U €€ JAWHAMUKU Y
OOJIPHBIX apTepHaIbHOU THUIEPTEH3UEH, coueTaH-
HOH C XpPOHUYECKUMU 11epe0POBACKYIAPHBIMHU 3260-
JIEBAaHUSMH, B XOZI€ CTAI[IOHAPHOTO JIEUEHU .

MATEPHAJIBI 1 METO/AbI

Ha 6aze TepamneBTUUECKOTO OT/IeJIEHUS] KIUMHHU-
ku OI'BHY «®enepanbHBIA HCCIIEIOBATETBCKUH
ne’HTp (GYHIaMEHTUTLHON U TPAHCIAIMOHHOU Me-
nuiunabl» (HoBocubupek) (OUL] ®TM) mpoBeieHO
OTHOIIEHTPOBOE KOTOPTHOE HAOJII0IaTETbHOE UCCIIe-
nmoBaHue. KOMILIEKCHOE KJIMHUKO-Tab0paTOpHOE U
WHCTPYMEHTAJIbHOE O0OCIeJOBAHUE U  JIEUEHHE
nponuiu 46 manueHToB ¢ Al' (M30JITMPOBAHHOU U B
coueranuu ¢ XI[B3) u 24 mamnueHTa ¢ jopconaTuei

tries reaches 11—-12%; in Russia these indicators are
among the highest in the world and their growth due
to an increase in life expectancy and aging of the
population is predicted [18].

So far, the treatment and recovery of patients
with AH comorbid with CCVD were not always fully
effective: despite the normalization of hemodynamic
parameters, it is rarely possible to fully restore the
disordered functions, and sufficiently increase the
QOL of patients.

The quality of life is an integral characteristic of
physical, psychological, emotional and social func-
tioning of the patient based on his subjective percep-
tion. Health-related quality of life analysis is an ac-
ceptable and significant method for assessing the
impact of a disease on the functioning, activity and
well-being of patients [19]. According to the WHO’s
definition of health, the quality of life should be con-
sidered as an essential health-improving outcome in
any treatment of diseases [20].

To date, a certain number of studies have been
conducted on QOL in AH [9, 21, 22], however, the
issues of QOL in AH comorbid with CCVD and its dy-
namics during the course of inpatient treatment are
studied insufficiently.

AIM OF THE RESEARCH

An assessment of the quality of life and its dy-
namics in patients with arterial hypertension comor-
bid with chronic cerebrovascular diseases during in-
patient treatment.

MATERIALS AND METHODS

The single-center observational cohort study
was carried out on the basis of the Therapeutic De-
partment of the Federal Research Center of Funda-
mental and Translational Medicine (FRC FTM) Cli-
nic, Novosibirsk. Comprehensive clinical, laboratory
examination, and medical imaging and treatment
were performed in 46 patients with AH (both isolat-
ed, and in combination with CCVD); and 24 patients
with dorsopathies without the cardiovascular diseas-
es (CDVD). All patients, men and women at the age
of 20-75 years, were residents of Novosibirsk and
the Novosibirsk Region, as well as the northern re-
gions.

Study inclusion criteria: men, women at the age
of 20—75 years, and with presence of:

— arterial hypertension (ICD-10 codes — I10—
I15);

— chronic CVD (it comprises: cerebral athero-
sclerosis (ICD-10 code — 167.2), hypertensive en-
cephalopathy (ICD-10 code — 167.4), chronic cere-
bral ischemia (ICD-10 code — 167.8), not otherwise

54

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



Sevost'yanova E.V. et al. / Journal of Siberian Medical Sciences 4 (2020) 52—62

ITO3BOHOYHUKA, 0e3 cep/ieYHO-COCYAUCThIX 3a001e-
Banu# (CC3) — xuteneit HoBocubupcka n HoBocu-
O6upckoi 06J1aCTH, CEBEPHBIX PETHOHOB, MY>KUUH U
JKEHII[MH B BO3pacTe 20—75 JIeT.

Kpurepuu BKIIOUEHUS B HUCCIEAOBAHHE: MYXK-
YUHBI, JKEHIITUHBI; BO3PACT 20—75 JIET; HAJTUUHE:

— aprepuasibHOU rurnepreHsuu (kox mo MKB-
10 — I10-115);

— XIIB3 (x XIIB3 66111 OTHECEHBI: TIEPEOPaAIL-
HBIA aTepockiepos (kox mo MKB-10 — 167.2), ru-
nepreH3uBHasA sHiedasonatus (kox no MKb-10 —
167.4), xpouuueckas uiemusi mo3sra (kox mo MKB-
10 — 167.8), niepebpoBackysisipHas 60JIe3Hb HEYTOU-
HenHas (ko 1o MKB-10 — 167.9));

— JopcomnaTuu Mo3BoHOYHUKA (Koza mo MKB-
10 — M40—-M54).

JlvuarHo3bl BepUQUIIMPOBAHBI 110 JIAHHBIM
aHaMHe3a, pe3yIbTaTaM KJINHUKO-1a00paTOPHBIX U
WHCTPYMEHTATBHBIX UCCIIEIOBAHUH.

Brutn copMupoBaHBI 3 TpYIIBI: OCHOBHAs
rpynna (n = 23) — OosbHble A, coueTaHHOU C
XIIB3, cpeiauii Bo3pact 62.3 + 2.0 rojia, 7 My>K9IHuH,
16 JKeHIIUH; TPyIIa cpaBHeHUs (n = 23) — 60JIbHbBIE
nsosmpoBaHHoOU Al, cpemHUU Bo3pacT 61.5 + 1.5
royia, 6 My»K4UH, 17 KeHII[UH; KOHTPOJIbHASA TPYIITa
(n = 24) — GosbHBIE OPCOMATHEN MTO3BOHOYHUKA
0e3 cepeuHO-COCYINCThIX 3a00JIeBaHUM, CpPeaHUN
Bo3pact 61.0 + 2.0 royia, 6 MyX4uH, 18 KEHIIUH.
I'pynmsl OBUTH COMIOCTABUMBI 10 BO3PACTY U IIOJY.
OcHOBHAas TPYIIIIa U TPYIINa CpaBHEHUs OBLIN COIO-
CTaBUMBI 10 KJIMHUKO-(QYHKIIMOHATBHBIM XapaKTe-
pucTukam, 6a3UCHOU MeTMKaMEeHTO3HOU TEPAIIHH.

[TarrieHTaM OCHOBHOM TPYIITIBI U TPYIIIBI CpaBHE-
HUS TPOBOJWJIACH KypCcOBasl CTallMOHApHAsl MeIUKa-
MEHTO3HAas Tepallvs B TEYEHHE 2 HeJeNTb Ha 6a3e K-
Hukn OHWI] ®TM B COOTBETCTBUH C MEIUKO-
SKOHOMHYECKUMH CTaHJIapPTaMH U KJIMHUYEeCKUMHU Pe-
KOMeHIAusAMH 110 JieueHuto Al' 2018 r. [23], koTopas
BKJIIOUAsIa B ce0s: MHTHOUTOPHI aHTHOTEH3UHIIPEBPa-
IaroIero epmenTa, 6;10KATOPHI PENENTOPOB aHTHO-
tensuHa ll, 6;10KaTOPhI AUTHUAPOITUPH/IMH-KATBIINEBHIX
KaHaJIOB, TUA3WHbIE UYPETUKH, OeTa-0JI0KaTopHl,
aHTUATPETAHTBI, METAOOJIMUECKUE CPEICTBA.

BceMm marmeHTaM IPOBEJIEHO KOMILIEKCHOE KJTH-
HUYECKOe, JIabopaTOPHOE W HWHCTPYMEHTAIbHOE 00-
CJIeJIOBaHUe; ITPOAHAIM3UPOBAHA MEIUKO-CTATHC-
THYEeCKasl JIOKyMeHTanus. Kimamgeckoe obciemoBa-
HUEe BKJII0YAsIO B cebs cOOp aHaMHe3a KU3HU U 3a00-
JIEBaHUsA, OIIEHKY Kaji00, KIMHUYECKUX CHMIITOMOB
COYETAHHBIX 3200JIEBAHUH, KIIMHIYECKUH OCMOTP, aH-
ketupoBauue. O6cieZloBaHNE POBEAEHO B JUHAMU-
Ke, JTO ¥ II0CJIE KyPCOBOTO CTAIIHOHAPHOTO JIEUEHUS.

O1leHka okasareJiell KauecTBa KU3HU, CBA3aH-
HOTO CO 3/TOPOBBEM, MIPOBOWJIACH C TPUMEHEHHEM

specified cerebrovascular disease (ICD-10 code —
167.9));

— dorsopathies (ICD-10 codes — M40—-M54).

Diagnoses were verified according to the anam-
nesis, and results of clinical and laboratory examina-
tion and medical imaging.

Three groups were formed: the main group
(n = 23) — patients with AH combined with chronic
CVD, mean age 62.3 + 2.0 years, including 7 men,
16 women; the comparison group (n = 23) consisted
of patients with isolated AH, mean age 61.5 + 1.5
years, including 6 men, 17 women; the control group
(n = 24) consisted of patients with dorsopathies
without cardiovascular diseases, mean age 61.0 + 2.0
years, including 6 men, 18 women. Groups were
matched for age and gender. The main group and the
comparison group were comparable in clinical and
functional characteristics, basic medication.

The patients of the main group and the compar-
ison group underwent inpatient medicinal therapy
course for 2 weeks at the FRC FTM Clinic in accor-
dance with the medical and economic standards and
the 2018 ESC/ESH Guidelines for the Management
of AH [23] which included: angiotensin-converting
enzyme inhibitors, angiotensin II receptor blockers,
dihydropyridine-calcium channel blockers, thiazide
diuretics, beta-blockers, antiplatelets, and metabolic
remedies.

All patients were performed the comprehensive
clinical and laboratory examination and medical im-
aging; medical records and statistics were analyzed.
Clinical examination included personal history and
history of the disease; assessment of complaints,
clinical symptoms; clinical examination, question-
naire completion. Examination was performed in dy-
namics, before and after the treatment.

Health-related quality of life parameters were
evaluated using the validated MOS SF-36 Question-
naire [24, 25]. Thirty six items of the questionnaire
are grouped into eight scales: Physical Functioning
(PF); Role Physical Functioning (RF); Bodily Pain
(BP); General Health (GH); Vitality (VT); Social
Functioning (SF); Role Emotional Functioning (RE);
Mental Health (MH). All of the above-mentioned
scales form the mental and physical components of
health and an integral index of QOL.

All individuals included in the survey gave in-
formed consent to participate in the study, which
met ethical standards in accordance with the Hel-
sinki Declaration of the World Association “Ethical
Principles for Conducting Scientific Medical Re-
search with Human Participation.”

Statistical processing of the obtained data was
carried out using the licensed statistical software
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BasIuIu3upoBaHHOro ompocHuka MOS SF-36 [24,
25]. TpuzaTh MIECTh IIYHKTOB OIIPOCHUKA CIPYIIIIH-
poBaHbI B BOCEMb IITKa: pusndeckoe PyHKITMOHU-
poBauue (PF); poseBoe dbyHKumoHupoBanue, oby-
coBJIeHHOE pusnueckuM coctosiuueM (RP); naTeH-
cuBHOCTh 6ot (BP); oOlilee COCTOSIHUE 3/I0POBBSI
(GH); xusuenHas axktuBHocTh (VT); comuaibHOE
¢yaxnmonuposanue (SF); posieBoe GyHKIIMOHUPO-
BaHue, 00yCIOBJIEHHOE SMOITHOHATIBHBIM COCTOSTHU-
eMm (RE); nmcuxuueckoe 3m0poBbe (MH). Bee Bbime-
TepevYrcIeHHbIE IIIKAIbI (DOPMHUPYIOT ICUXUYECKUH
U (QUBNYECKUH KOMIIOHEHTHI 370POBbSI W WHTE-
rpajIbHBIH Mmokaszaresib KiK.

Bce BkJIIOUEHHBIE B 00C/IEOBAHUE JIUIA AN
UHOOPMHUPOBAHHOE COTJIACHE HA YIACTHE B UCCIIEI0-
BaHUH, KOTOPOE COOTBETCTBOBAJIO STHYECKUM CTaH-
JlapTaM, pa3pabOTaHHBIM B COOTBETCTBHUH C XeJb-
CUHKCKOH Jlekyiapariiedl BceMupHOU accomuamuu
«DTHYECKHe TPUHITUIBI IPOBEIEHUS HAyIHBIX Me-
JIUITAHCKUX UCCIIEIOBAHUH C yUaCTHEM UEJIOBEKA».

Cratuctuyeckas o6paboTKa MOJyYEHHBIX JTaH-
HBIX IIPOBOJIMJIACH C HCIIOJIb30BAHUEM JIUIIEH3UOH-
HOro makera cratucrtuueckux nporpamm STATIS-
TICA 7.0. ITpoBesieH 0fHODAKTOPHBIHN TUCIIEPCHOH-
HbIH aHau3 (one-way ANOVA). JlaHHBIE TIPe/ICTaB-
JSUTM B BUJIe cpemHero apudwmerudyeckoro (M),
oIIMOKu cpezHero apudmerudeckoro (xm). s
aHAIN3a Pa3InYUi MeXKIy IOBTOPHBIMU HabJIIOzEe-
HUSAMH UCII0JIH30BAJICSA HETTAPAMETPUUECKUHA KPUTE-
puii BuikokcoHa Jiist TapHBIX BBIOOPOK; JJIST CPaB-
HUTEJBHOTO aHAJIM3a PA3JIUYUUi abCOJIIOTHBIX 3HA-
YeHUU MEXYy ABYMS IPYIIIaMHu — HelapaMmeTpuye-
ckuil kputepuii ManHa — YuTHHU. CTaTUCTUYECKH
3HAYMMBIMU CUHTAJIUCH PA3JIUUHSA MIPH P < 0.05.

PE3YJIBTATHBI U OBCY:KAEHUE

IIpu cpaBHUTEIPHOM aHATU3E ITOKA3ATeIel Ka-
YeCcTBa JKU3HU Y OOJIbHBIX TPEX TPYIII BBIABJIEHO, UTO
60JIbHBIE C U30JIMPOBAHHOU A" HE UMeJTU 3HAUUMBbIX
pas3yInyuil HU 10 OAHOMY M3 aHAJIU3UPYEMBIX ITOKA-
3aresieit KK ¢ 60JIbHBIMHE TPETHEN TPYIIIEI (€ I0PCO-
naTves o3BoHOYHNKa, He uMeromux CC3) (tabur. 1).

BosbHbIe 0cHOBHOI rpymmsl (Al B coueTaHuu ¢
XI1IB3) umesiv 3BHAUNMBbIE PA3JIMYIUS C TPETHEN TPYII-
o (JTopcomnaTus MO3BOHOYHMKA, 6e3 CC3) mo psamxy
mokaszaresieir KOK. Tak, mokasaTtesb QpuU3UIeCKOTO
(DyHKIIMOHUPOBaHUS, OTPAXKAIOIIMI BJIUSHUE CO-
CTOSTHUSI 3/I0POBbsI Ha BHITIOJIHEHUE (PUBUUECKUX Ha-
IPY30K, y OOJIbBHBIX OCHOBHOHM TIpymmbl ObLI Ha
20.70 % HUKe, 4eM y O0JIbHBIX TPETheH rpymibl. Ta-
KuM obpaszoM, pusmyeckas aKTUBHOCTH OOJIBHBIX C
komopbuiHOCThI0 Al' 11 X1IB3 ObLTa B 3BHAYUTETHHO
OOoJIbIIIEeN CTeIIeHN OTPAaHINYeHA UX COCTOSHUEM 3/10-
pOBbsI, YeM y OOJIBHBIX Aopcomarueit. [Tokasaresb

package STATISTICA 7.0. One-way ANOVA analy-
sis was performed. The data were presented as
arithmetic mean (M), arithmetic mean error (+m).
To analyze the differences between repeated obser-
vations, the non-parametric Wilcoxon test for
paired samples was used; the non-parametric
Mann-Whitney test was used for a comparative
analysis of absolute value differences between the
two groups. The differences were considered statis-
tically significant at p < 0.05.

RESULTS AND DISCUSSION

A comparative analysis of quality of life indices
in patients of three groups revealed that patients
with isolated AH did not have significant differences
in any of the analyzed QOL indicators compared to
patients of the third group (dorsopathies without
CDVD) (see Table 1).

The main group patients (AH and CCVD) dif-
fered significantly from those of the third group (dor-
sopathies, without CDVD) in a number of QOL indi-
ces. Thus, the Physical functioning index reflecting
the influence of the state of health on the perfor-
mance of physical activities in patients of the main
group was 20.70% lower than in patients of the third
group. Thus, the physical activity of patients with AH
and CCVD comorbidities was significantly more lim-
ited by their health status than in patients with dor-
sopathies. The Role physical functioning index due
to the influence of physical condition on the perfor-
mance of everyday (role) duties in patients with AH
and CCVD was 56.19% lower than in patients of the
third group. The Role emotional functioning index
which assesses the impact of emotional state on the
performance of work or other daily activities, was
also 46.64% lower in patients of the main group
compared to the third group. The data obtained indi-
cate that daily activity of patients with AH and CCVD
comorbidities was much more limited due to their
physical and emotional state than in patients with
dorsopathies.

In general, the physical component of health in
AH patients with CCVD was 24.32%, and the mental
component of health was on 22.24% lower than in
patients with dorsopathies. The integral indicator of
quality of life in patients of the main group was
23.29% lower than in patients of the third group.

A comparative analysis of quality of life in pa-
tients of the main group and the comparison group
before the treatment showed a significant decrease in
the level of physical functioning in patients with co-
morbid pathology (AH and CCVD), specifically by
21.8% compared to patients with isolated AH
(Table 1, 2). A comparative analysis of integral indi-
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Ta6suna 1. CpaBHUTEIbHBIE IOKA3aTeJIN KaUeCTBa JKU3HU B UCCJIE/IOBAHHBIX TpyInax (6asiibl)
Table 1. Comparative indicators of quality of life in the studied groups (scores)

BosibHabIE BosbHBbIE C
c AT u XIIB3 Bosapublie ¢ AT JIopcoTaTuen
d Patients with AH Patients with AH Patients with
Tokasarens / Index and chronic CVD (n = 23) dorsopathies p
(n=23) (n=24)
1 2 3
1. ®usnueckoe pyuknuonnposanue (PF)  59.13 + 4.74 75.65 + 3.61 74.56 £ 5.26 1—2 = 0.009
Physical Functioning (PF) 1—3 = 0.009
2-3=0.74
2. PosieBoe ¢pynknuonuposanue (RP) 22.82 + 6.46 46.73 £ 9.33 52.08 + 8.89 1—-2 = 0.09
Role Physical Functioning (RP) 1-3 = 0.02
2-3=0.71
3. UarencusHocthb 6ostu (BP) 49.30 £ 4.20 55.13 + 5.68 56.0 £ 5.40 1-2=0.57
Bodily Pain (BP) 1-3=0.39
2-3=0.80
4. Ob1ee cocrosiHue 3710poBbs (GH) 56.63 + 4.34 55.82 + 3.76 64.17 £ 3.50 1-2=0.94
General Health (GH) 1-3=0.28
2-3=0.16
5. Kusnennas aktuBHOCTD (VT) 50.22 + 3.04 52.73 £ 3.69 53.12 + 3.68 1-2=0.74
Vitality (VT) 1-3 = 0.45
2-3=0.89
6. ConnanpHoe pyHkiuonuposanue (SF) 57.02 + 4.35 64.67 + 4.55 65.00 + 4.92 1-2=0.22
Social Functioning (SF) 1-3=0.19
2-3=0.92
7. PojieBoe aMOIMOHaIbHOE 33.30 + 7.90 53.03 + 8.67 62.40 + 8.58 1—-2 =0.10
dyuxkunonuposanue (RE) 1-3=0.04
Role Emotional Functioning (RE) 2-3=0.56
8. Ilcuxuyeckoe 310poBhe (MH) 52.36 + 3.88 57.21 + 3.75 60.0 + 3.97 1-2=0.45
Mental Health (MH) 1-3 = 0.10
2-3=0.38
OusnmyecKkuii KOMIIOHEHT 37J0POBbSI 46.35 + 3.82 58.33 + 4.46 61.24 + 3.83 1—2 = 0.09
Physical component of health 1-3 = 0.000003
2-3=0.34
TlcuxuvecKuil KOMIIOHEHT 3/I0POBbs 46.75 + 3.99 56.33 + 4.30 60.12 + 4.38 1—2 = 0.00000
Mental component of health 1-3 = 0.000003
2-3=0.11
KauecTBo XU3HU 46.55 + 3.62 57.33 £ 4.22 60.68 + 3.83 1—2 = 0.11
Quality of life 1-3 = 0.005
2-3=0.50
posieBoro (QYHKIIMOHUPOBAHUA, OOYCIOBIEHHBIN cators of quality of life in patients of the main group

BJIMAHUEM (PU3UYECKOTO COCTOSHUS Ha BBIIIOJIHE-
HHE TIOBCEHEBHBIX (pOJIEBBIX) OOS3aHHOCTEU, Y
6osbHBIX ¢ AT' B coueranuu ¢ XIIB3 6611 Ha 56.19 %
HIKe, UeM Y OOJIbHBIX TpeThel rpynmsl. [lokasarens
POJIEBOTO 3MOIIMOHAJIBHOTO (QYHKIIMOHUPOBAHUS,
MIPEJINOJIaraloui OIeHKY BJIUSHUA SMOIMOHATb-
HOTO COCTOSTHWS Ha BBITIOJIHEHHE PabOThHI WJIH JIPY-
rofi MOBCEJHEBHOM [esATEeJbHOCTH, TakxKe ObLI Ha
46.64 % HIKe y 00JIBHBIX OCHOBHOH TPYIIIIBI B CPaB-
HeHUU ¢ TpeTbed rpynnoil. IlosyueHHBIE JaHHBIE
VKa3bIBAIOT HA TO, UTO MTOBCETHEBHAS JIEATEIHHOCTD
6ospHBIX Al' B couerannu ¢ XIIB3 Ob1a B 3HAYM-
TeJIbHO OOJIbIIEN CTEIeHN OTpaHUYeHa UX Gusnde-
CKUM ¥ 5MOITMOHAIIBHBIM COCTOSTHHEM, UYeM Y 0O0JIb-
HBIX JIOPCOTIaTHEN.

and the comparison group revealed a significant de-
crease by 20.49% in the mental component of health
in patients with AH and CCVD in comparison with
patients with isolated AH.

A comparative analysis of health-related quality
of life indicators carried out before and after the
treatment revealed differences in the indices’ dy-
namics in the main group and the comparison group
(see Table 2).

After the course of treatment the increase in in-
dicators on scales was registered: Physical Function-
ing in the main group of patients — by 10.28% (in the
comparison group this index did not change signifi-
cantly); Role Physical Functioning in the group of
patients with isolated AH — by 46.52% (in the group
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B nenom ¢usndeckuii KOMIIOHEHT 370POBBA Y
60apHBIX Al' ¢ XIIB3 ObL1 Ha 24.32 %, a Icuxuye-
CKHI KOMIIOHEHT 37I0POBbs — Ha 22.24 % HIXKe, YeM
y GOJIBHBIX ¢ AopcomaTtuedl. IHTerpasbHbIN TOKa3a-
TEeJIb KAUeCTBa KU3HU Y OOJIbHBIX OCHOBHOU I'PYIIIIHI
O6bUT Ha 23.29 % HIKe, YeM y OOJBHBIX TPETheH
TPYIIIIBI.

CpaBHUTEJIPHBIN aHAJIU3 IIOKa3aTesJed Kade-
CTBA »KU3HU Y 6OJIBHBIX OCHOBHOH I'PYIIIBI U TPYIIITHI
CPaBHEHUS JI0 IIPOBEIEHHOTO KYPCOBOTO JIEUEHUS
[TOKa3aJl 3HAYMMOe CHIKEHE YPOBHS (PHU3UIECKOTO
dyHKIIMOHUPOBaHUSA Y 6OJTBHBIX C KOMOPOUIHOM Ha-
tonorued (Al u X1IB3) — Ha 21.8 % B cpaBHEHUU C
OoJsibHBIMU ¢ n30oJupoBaHHOU AT (Tabs. 1, 2). Cpas-
HUTEJIbHBI aHAJIN3 HWHTETPAJIbHBIX IOKa3aTesei
Ka4yecTBa JKU3HU y OOJIBHBIX OCHOBHOU TPYIIIBI U
TPYIIBl CPaBHEHHWS BBIABMJI 3HAUMMOE — Ha
20.49 % — CHUKEHHE MCUXUUYECKOTO KOMITOHEHTa
3710poBbsi ¥ 60sbHBIX AL, couertanHou ¢ XIIB3, B
CpaBHEHUH ¢ OOJILHBIMU C U307 IUPOBAaHHON AT

CpaBHUTEJIbHBIA aHAIU3 IOKa3aTesied Kaue-
CTBA >KU3HH, CBA3AaHHOTO CO 37J0POBBEM, IIPOBEZEH-
HbBIH /IO U TIOCJIE Kypca JieueOHbIX BO3/IEUCTBUM, BbI-
SIBIJI PA3JINYUsA B JUHAMUKE TIOKa3aTeael B OCHOB-
HOH TPYIIIIe U TPYIIIe cpaBHeHUA (cM. TabJI. 2).

ITocsie Kypca JieueOHBIX BO3JIEHUCTBUM OTMEYa-
JIOCh TIOBBIIIIEHNE TIOKa3aTesied mo mkaaam: pusu-
YecKOro (PyHKIIMOHUPOBAHUS B OCHOBHOH TpYIIIIE
00JIPHBIX — Ha 10.28 % (B rpyImme cpaBHEHHUSA 3TOT
MOKa3aresib CTATUCTUUECKU 3HAYUMO HE MU3MeEHWJI-
cs1); POJIEBOTO (PYHKIIMOHUPOBAHUS B TPyIIe OOJIb-
HbBIX ¢ U30JupoBaHHOU A" — Ha 46.52 % (B TpymIe
6osibHBIX AT, couerannoi ¢ X1IB3, aTOT mokasaresib
CTATHCTUYECKH 3HAYMMO He U3MEHUJICA); COIHAaIb-
HOTO (QYHKIIMOHUPOBAaHUS KaK B OCHOBHOU TIpYII-
e — Ha 16.80 %, Tak u B IpyIllle CpPABHEHUA — Ha
19.97 %; POJIEBOTO 3MOIMOHAJIBHOTO (DYHKIIFIOHHU-
pOBaHUA B OCHOBHOU TpyIIie — Ha 65.16 %.

HHTerpasibHbIN NTOKa3aTesb (PU3UUECKOTO KOM-
TIOHEHTAa 3/I0POBbsI MOBBICKJICA IIOCJIE Kypca Jiede-
HHS B OCHOBHOU rpyItine Ha 17.08 %, B rpyIime cpas-
HEHUS CTATUCTUYECKU 3HAUYNMO He u3MeHuiIcs. MH-
TErPAJIBHBIA MTOKA3aTeJb ICUXUIECKOTO KOMIIOHEH-
Ta 3/I0POBbsI BBIPOC IIOCJIE Kypca JIeYeHUs B OCHOB-
HOH rpyte Ha 28.74 %, B TPyIIlle CPABHEHUS HTOT
II0KA3aTeJIb CTATUCTHYECKU 3HAUNMO He M3MEHII-
cd. Pesysnprupyronuii mokasaresb KauyecTBa KU3HU
MTOBBICHJICS TIOCJIE Kypca JIEUeHHUsI B OCHOBHOH IPyII-
e Ha 22.94 %, B TPyIIle CPABHEHUS CTATUCTHIECKU
3HAYNMO He U3MEHUJICA.

B maHHOM MCC/IEZIOBAaHUM BBISBJIEHO, YTO IIOKA-
3aTeJIN KauecTBa KU3HU Y OOJIBHBIX U30JIMPOBAHHOMN
AT B cpaBHeHUU C OOJIBHBIMH JIOPCOTIATHEHN ITO3BO-
HOUYHHKA 6€3 COIMyTCTBYIOIIEN CEPAEYHO-COCYUCTOMN

of patients with AH and CCVD, this index did not
change significantly); Social Functioning both in the
main group — by 16.80%, and in the comparison
group — by 19.97%; Role Emotional Functioning in-
dex increased by 65.16% in the main group after the
treatment.

The integral indicator of physical component of
health increased after the treatment in the main
group by 17.08%, and in the comparison group it did
not change significantly. The integral indicator of
mental component of health increased after the
treatment in the main group by 28.74%, in the com-
parison group this indicator did not change signifi-
cantly. The resulting indicator of quality of life in-
creased after the treatment in the main group by
22.94%, in the comparison group it did not change
significantly.

This study revealed that the quality of life indi-
cators in patients with the isolated AG do not differ
significantly in comparison with those of patients
with dorsopathies without the concomitant cardio-
vascular pathology. Significant decrease in indica-
tors of physical functioning and also mental compo-
nent of health in the group with comorbid pathology
in comparison with patients from the isolated AH
was registered in the subsequent comparison. Previ-
ous studies have revealed a negative influence of AH
on health-related QOL [9, 21, 22]. However, some
studies have shown a relatively low effect of AH on
QOL. So, in the work of J.D. Stein et al. [26] QOL was
assessed as significantly higher in patients with AH
compared to normotensive individuals and clinical
physicians who were asked to assume that they had
AH. It was revealed that clinical physicians and pa-
tients with normotension are inclined to overesti-
mate the AH effect on the QOL in comparison with
AH patients [26].

In our opinion, when assessing the impact of
AH on QOL, it is of great importance to identify its
course — whether it is isolated or combined with
other pathology, CCVD in particular. We have
shown that in the case of isolated AH the QOL in-
dices do not decrease significantly as compared to
those of other therapeutic patients. The relatively
low effect that isolated AH has on QOL may be im-
portant in reducing patient compliance, i.e. their
adherence to treatment. However, a complication
of AH or overlay of an additional cerebrovascular
disease has the pronounced impact on the QOL of
patients, which reduces the level of physical func-
tioning and worsens the mental component of
health. The significant decrease in the main QOL
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Ta6uuma 2. CpaBHUTEJIbHBIE TIOKA3aTe TN KAUeCTBa JKU3HU B TPyIIie O0JIbHBIX H30JIUPOBAaHHON AT U B rpyIiie 60JIbHBIX
AT, couetannoi ¢ X1|B3, B ;uHaMUKe KypCOBOTO CTAI[MOHAPHOTO JieueHus (6asibl)

Table 2. Comparative indicators of quality of life in the group of patients with isolated AH and in the group of patients
with AH and chronic CVD in the dynamics of inpatient treatment (scores)

Ilokasarensp, rpymnmna o xypca ITocne xypca
Index, group Before treatment After treatment p
1. ®usnueckoe pyuknuonuposanue (PF):
Physical Functioning (PF):
AT / AH 75.65 + 3.61 79.34 + 3.13 0.14
AT u XIIB3 / AH, CCVD 59.13 + 4.74 65.21 + 4.77 0.01
2. PoneBoe dyukiunonuposanue (RP):
Role Physical Functioning (RP):
AT/ AH 46.73 £ 9.33 68.47 £ 7.40 0.04
AT u XIIB3 / AH, CCVD 22.82 + 6.46 37.60 + 7.85 0.05
3. Uurencusuocts 60 (BP):
Bodily Pain (BP):
AT / AH 55.13 + 5.68 64.34 + 4.30 0.12
AT u XIIB3 / AH, CCVD 49.30 £ 4.20 56.04 + 4.82 0.02
4. O61ee 3mopoBbe (GH):
General Health (GH):
AT / AH 55.82 + 3.76 57.95 + 3.36 0.41
AT u XIIB3 / AH, CCVD 56.63 + 4.34 60.86 + 3.84 0.06
5. Kuznennas aktuBHocTb (VT):
Vitality (VT):
AT / AH 52.73 + 3.69 60.0 + 3.52 0.12
AT u XIIB3 / AH, CCVD 50.22 + 3.04 56.30 + 3.48 0.13
6. ConnanpHoe pyHkImonuposanue (SF):
Social Functioning (SF):
AT / AH 64.67 £ 4.55 75.54 + 3.72 0.007
AT'u XIIB3 / AH, CCVD 57.02 + 4.35 68.41 + 3.67 0.004
7. PoneBoe amornonanbHoe dbyHkiponnposanue (RE):
Role Emotional Functioning (RE):
AT/ AH 53.03 + 8.67 69.56 + 8.09 0.13
AT u XIIB3 / AH, CCVD 33.30 £ 7.90 55.00 £ 7.74 0.03
8. Ilcuxuueckoe 310poBbe (MH):
Mental Health (MH):
AT / AH 57.21 + 3.75 64.17 + 3.33 0.08
AT u XIIB3 / AH, CCVD 52.36 + 3.88 61.04 + 3.32 0.03
DU3UYECKUH KOMIIOHEHT 37]0POBbSI:
Physical component of health:
AT / AH 58.33 + 4.46 67.53 + 3.69 0.06
AT u XIIB3 / AH, CCVD 46.35 + 3.82 54.27 + 4.07 0.01
TlcuxuYecKuil KOMIIOHEHT 3/T0POBbSI:
Mental component of health:
AT / AH 56.33 + 4.30 67.32 + 3.73 0.09
AT u XIIB3 / AH, CCVD 46.75 + 3.99 60.19 + 3.14 0.002
KauecTBo Ku3HU:
Quality of life:
AT / AH 57.33 £ 4.22 67.42 £ 3.37 0.09
AT u XIIB3 / AH, CCVD 46.55 + 3.62 57.23 + 3.35 0.002

MIaTOJIOTUN CTATHUCTUYECKH 3HAUMMO HE Pas3jIHYaroT-
cs. IIpu mocsemyroneM cCpaBHEHUH TPYIIIIBI C U30JTH-
poBanHou Al u rpymmst AT' 1 XIIB3 66110 OTMEUEHO
CTaTUCTUYECKN 3HAYMMOE CHIDKEHHeE IoKazaresei
(usuueckoro PyHKIMOHUPOBAHUS, A TAKIKe IICUXU-
YEeCKOTr0 KOMIIOHEHTA 3/10pOBbsi. PaHee IpOBeZIeHHbIE

indices in patients with AH comorbid with CCVD,
namely physical and mental components of health,
in comparison with patients with dorsopathies
without cardiovascular diseases is observed. A par-
ticularly pronounced decrease in hypertensive pa-
tients with CCVD is noted on the part of role func-
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HCCJIETOBAHUS BBISIBIJIM OTPHUIIATETbHOE BiaussHUE Al
Ha KK, cBA3aHHOE cO 310pOBBEM [0, 21, 22]. OtHAKO
B OT/IEJIbHBIX MCCJIEIOBAHUSX IOKA3aHO OTHOCUTETh-
Ho HuU3Koe BiusHue AT Ha KXK. Taxk, B pabore J.D.
Stein et al. [26] KX ObLI0 OIleHEHO KaK 3HAYUTEIHLHO
6oJtee BBICOKOE ¥ 00IbHBIX ¢ AT’ 110 CpaBHEHHIO C HOP-
MOTEH3UBHBIMHU JIIOJIbMH U KJIMHUIIUCTAMHU, KOTOPBIX
TIOIIPOCHJTA  TIPEJIIIOJIOKUTh, UTO y Hux Obuia Al
BBLI0 yCTaHOBIEHO, YTO KJIMHUITUCTHI U MTAIUEHTHI C
HOPMOTEH3UEH CKJIOHHBI II€PEOIIEHUBATh BJIMSTHUE
AT ma KIK o cpaBHenwto ¢ 6ospHbIME Al [26].

Ha nam B3ryiaz, npu oneHke BausaHusa Al Ha
KK nanumeHTOB mMeeT OOJIBIIIOE 3HAUEHHE TO, KaK
nportekaeT AI' — M30JIMPOBAHHO WJIN B COYETAHHU C
JIpyTOl maToJiorued, B yactHocTH, ¢ X1[B3. MsI 110-
KaszaJid, 9To B cydae uzosupoBanHou A" KoK cyme-
CTBEHHO HE CHIIKAETCS OTHOCUTEJIBHO IMOKa3aTesiel
y JIpyTHX TAIUEeHTOB TEPANeBTUYECKOTO MPOQUIIA.
OTHOCUTETBHO HU3KOE BIIUSHUE, KOTOPOE U30JIMPO-
BanHasa Al okaswsiBaeT Ha KJK, MoXkeT nMeTh 3HaUe-
HUE B CHIDKEHUU KOMILJIAEHTHOCTH TAI[UEHTOB, T. €.
WX TPUBEP:KEHHOCTH JeueHn0. OTHAKO OCJIOKHE-
HHUE WIN npucoennHenre K Al' JIONIOJTHUTETHFHOTO
1epebpOBACKYIAPHOTO 3200 IEBAaHUS OKA3bIBAET BhI-
paxeHHOe HeratuBHOe BiausHue HAa KK marnuenTos,
CHIKasl YPOBEHb (PU3UUeCKOTO (PYHKIIMOHUPOBA-
HUSA U yXYAIIas ICUXUIECKUH KOMIIOHEHT 3/I0POBbS.
Y 6onpHbIX AT ¢ KOMOpOUHBbIME X1[B3 HabI0/12€T-
¢s BBIDQOYKEHHOE CHIDKEHHE OCHOBHBIX ITOKa3aTesiel
KK, ero ¢pu3nuecKkoro u nMCUXu4eckoro KOMIIOHEH-
TOB B CPAaBHEHHUU € OOJBHBIMU JIOPCOTIATHEN ITO3BO-
HOYHHKA, KOTOPBIE HE CTPA/IAIOT CEPEYHO-COCYIUC-
ThIMH 3aboseBaHussMHU. OCOOEHHO BBIpasKEHHOE
cHmkeHue y 6osbHBIX Al' ¢ XI[B3 oTmeuaercs co
CTOPOHBI POJIEBOTO (YHKIITMOHUPOBAHUS, 00YCIOB-
JIEHHOTO KaK (pU3UYEeCKUM COCTOSTHUEM, TaK U 3MO-
[IMOHAJIBHBIMU HAPYIIEHUSIMH.

B Hamem wuccienoBaHuM OBLIO YCTaHOBJIEHO,
YTO KypCcoBasi MeJUKaMEHTO3Hasl Teparusi, IMpoBe-
JIEHHASI B COOTBETCTBUHU C METNKO-3KOHOMUIECKIMU
cTaH/lapTaMUd W PekoMeHJanuAMH 10 JIEYEHUIO
60sbHBIX ¢ AT 2018 1. [23] B cTariuoHape TepamneBTH-
YecKOoro NpoGuis, IPUBOTUT K BEIPAKEHHOMY YJTyU-
meHuio OoJIbIIMHCTBA MTokazaTtenerd KoK y manuen-
TOB ¢ AT, couerannoi ¢ XIIB3 — moBBIIIEHUIO II0-
Kazareyiel (pU3UYECKOTO, COIMATBLHOTO U POJIEBOTO
SMOIIMOHAJIBHOTO (YHKIIMOHUPOBAHUS, IICUXUYE-
CKOTO 3/T0POBbSI U B 11€JIOM (PU3UUECKOTO U IICUXUYIe-
CKOTO KOMIIOHEHTOB 3/I0POBBSI, @ TAKIKE UHTETPAIh-
HOT'O TTIOKa3aTeJIsA KauecTBa KU3HU. Hamu laHHbIe B
5TOM IJIAaHE COTJIACYIOTCS C IPYTUMHU UCCJIEIOBAaHUSA-
MU, B TOM YHCJIE€ METa-aHAIN30M, CBU/IETETHCTBYIO-
IIUMHU O TOM, UYTO IIPUBEPKEHHOCTH (hapMaKOJIOTH-
YEeCKOMY JIEUEHWIO y JIaHHON KaTeropuu OOJIbHBIX

tioning due to both physical state and emotional
disorders.

In our study it was established that the course of
medication carried out in accordance with medical
and economic standards and the 2018 ESC/ESH
Guidelines for the Management of AH [23] at a hos-
pital of therapeutic profile, leads to the significant
improvement in the main QOL indicators in patients
with AH comorbid with CCVD, specifically indices of
Physical, Social and Role Emotional Functioning,
Mental health and, in general, physical and mental
components of health, as well as integral indicator of
quality of life. Our data in this regard are consistent
with other studies, including a meta-analysis dem-
onstrating that the adherence to pharmacological
treatment in this category of patients has a positive
effect on the mental and physical sphere of patients,
as well as on the overall assessment of quality of life
[9, 22]. In patients with isolated AH, the course of
hypotensive medicinal treatment led to an improve-
ment in role and social functioning.

CONCLUSION

The quality of life of patients with AH comorbid
with CCVD is considerably reduced in comparison
with that of patients with dorsopathies without car-
diovascular diseases and patients with isolated AH.
The effectiveness of the inpatient medicinal treat-
ment course in cases of AH comorbid with CCVD was
demonstrated in terms of positive dynamics in QOL
indices.

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

OKa3bIBAET IOJIOKUTEIbHOE BIIUSHHE HA YMCTBEH-
Hy1I0 1 Gusnyeckyio cepy HalmueHToB, a TakKe Ha
OO0IIyI0 OLIEHKY KauecTBa KU3HU [9, 22]. Y O0JIbHBIX
n307IupoBaHHON AI' KypcoBOoe MeIMKaMeHTO3HO€E
TUMOTEH3UBHOE JIEYeHNE TPUBEJIO K YJIYUIIIEHUIO
POJIEBOTO U COIUATTLHOTO (QYHKITUOHUPOBAHUS.

SAK/IIOYEHUE

KauectBo xu3Hu 00sbHBIX Al', codeTaHHOH C
XIIB3, 3HAaUNTETLHO CHUKEHO B CPAaBHEHUH € 6OJTb-
HBIMH JIOPCOIIATHEH MO3BOHOUYHUKA 0e3 cepAeuHo-
COCYJTUCTBIX 3a00JIeBaHUHN B OOJIBHBIMU C U30JIUPO-
panHou AT. IlokazaHa 3((HEKTUBHOCTH KypCOBOTO
CTAllIOHAPHOTO MEJINKAMEHTO3HOTO JIeUeHHUA 00Ib-
HBIX A, coueranHo# ¢ XI1[B3, 110 mOJIOKUTETbHOM
auHaMuke nokasartesenn KXK.

KoHndauKT nHTEpEeCcOoB. ABTODHI 3a5BJISIOT 00
OTCYTCTBUU KOH(JINKTA HHTEPECOB.
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AHHOTAIINA

Ilens. VccnenoBaHre TOKCUYECKOTO BJIUSHUS JIEKAPCTBEHHOTO mpemnapara (JIIT) Ha OCHOBe KOMILJIEKCa JINTHU S
OUTpaTa, OKCUZA AJIOMHUHUA U IOJUMETHJICUIOKCAHA HA CepAEeYHO-COCYAUCTYIO U IeHTPAIbHYI0 HEPBHYIO CUCTEMY
(ITHC) sxcrniepuMeHTaIbHbIX JKUBOTHBIX (KPBIC).

MaTepuaabl U MeTO/bl. IIpernapaTt BBOAUJICSI BHYTPUIKEIYIOUHO OJJUH Pa3 B CYyTKU B T€YEHUE QO CYT YTPOM
€ 10:00 10 11:00. DKCIIepUMeHTaJIbHbIE KUBOTHBIE OBLJIN Pa3/ieJIeHbI HA 4 TPYIIIIBL: TPU SKCIIEPUMEHTAJIbHBIE (BBEICHIE
uccisieyemoro JIIT B 103ax 400, 2000 ¥ 4000 MT/KT COOTBETCTBEHHO) U KOHTPOJIbHA s (BBeJIeHHE pacTBOpUTes). O1eH-
Ky BausAHuA Ha LIIHC npoBoaniy, uccyienys OpueHTHPOBOUYHO-HUCCIIeI0BATEIbCKOE I0OBeIeHHe KPbIC B TecTe « OTKpBITOe
oJie». MOIIMOHAJIBHYIO PEAKIINIO OIleHUBAIH 110 MeToay Brady u Nauta (1953). MccnenoBanue GyHKIIMOHAIBHOTO CO-
CTOSIHUS CEPAEYHO-COCYITUCTON CUCTEMBI KPBIC IPOBOAMIIN METO/IOM dJIeKTpokapauorpaduu (OKI).

PesynrsTaTsl. Ilocie kypcoBoro Beegenus: JIII Ha ocHOBe KOMILJIeKcA JIUTUA LUTparTa, OKCUa aJlOMUHUA U
MTOJTUMETUJICUJIOKCAHA He OBIJIO OTMEUYEHO KaKUX-TM00 3HAYNMBIX M3MEHEHUH OPHUEHTHUPOBOYHO-UCCIIEIOBATETHCKOTO
noBesieHus B TecTe «OTKpPBITOE mosie». TeCcT «DMOIMOHAIbHASA PEeAKIUsA» TaKXKe He IMOKa3asl OTJIUYUH IOKa3aTesei
ONBITHBIX TPYII OT KOHTPOJIBHOU. Y KPBIC BCEX OKCIEPHMEHTAIBHBIX TPYIII IIPH MHOTOKPATHOM BHYTPHIKETYZ0IHOM
BBeZieHuH JIII He 0OHAPY’KeHO HAPYIIEHUH CepAEYHOT0 PUTMA U ITPOBOJIMMOCTH, U3BMEHEHU U aMILTUTYABI 3yO1oB KT
U JUTUTEILHOCTA MHTEPBAJIOB OTHOCUTEILHO KOHTPOJIbHOH Ipynbl. CpeHue 3HaueHus mokasaTeseii KTy sKUBOTHBIX
BCeX TPYIII He BBIXOAMJIIU 32 MpeZesIbl GU3NOIOTHUECKUX HOPM I8 JAHHOTO BU/IA YKUBOTHBIX.

3axknoueHue. OOHAPYKEHO OTCYTCTBHE TOKCHYHOCTH IIperapara Ha OCHOBE IUTPATA JIUTHS B OTHOIIEHUH
IIEHTPAJIbHON HEPBHOH M CEPJIEYHO-COCYZUCTON CHUCTEM IIPU JJIUTEIHHOM BBeZleHUU (90 cyT). IlosyyeHHbIE JaHHbIE
MIPEICTABJISIIOT HEOOXOAUMBIH (PparMeHT AJOKJIUHUYECKOTO U3YUEHU Ipenapara s IOCIeAYIOIEro MoIyYeHus pas-
pellleHu s Ha TPOBe/IeHNe KINHUYECKUX UCCIIeTOBAaHUH.
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ABSTRACT

Aim. To study the toxic effect of a drug product (DP) based on a complex of lithium citrate, aluminum oxide and
polymethylsiloxane on the cardiovascular and central nervous systems of experimental animals.

Materials and methods. The drug was administered intragastrically once a day for 9o days in the morning
from 10:00 to 11:00. Experimental animals were divided into 4 groups: three experimental (administration of the studied
DP at doses of 400, 2000 and 4000 mg/kg respectively) and one control (administration of the medium). The assessment
of the drug effect on the central nervous system was carried out by examining the exploratory behavior of rats in the Open
Field test. Emotional response was assessed by the Brady and Nauta method (1953). The assessment of the functional state
of the rat cardiovascular system was performed using the electrocardiography (ECG).

Results. After a course of the DP based on the complex of lithium citrate, aluminum oxide and polymeth-
ylsiloxane, no significant changes in the exploratory behavior in the Open Field test were observed. The Emotional
Response test also did not show any differences in the parameters of the experimental groups and the control one. In
rats of all experimental groups with repeated intragastric administration of the DP, neither cardiac rate and conduc-
tion disturbances, nor changes in the amplitude of the ECG waves and the duration of intervals in comparison with the
control group were found. The mean ECG values in animals of all groups did not go beyond the physiological norms

for this type of animals.

Conclusion. The absence of toxicity of the drug based on the lithium complex with regards to the central nervous
and cardiovascular systems was found after its prolonged administration (9o days). The data obtained represent the neces-
sary fragment of the preclinical study of the DP for the subsequent obtaining permission to conduct clinical trials.

Keywords: lithium citrate, aluminum oxide, polymethylsiloxane, rats, exploratory behavior, emotional response, ECG,

toxicity.

BBEAEHUE

JlekapcTBeHHBIE MTPENIapaThl HA OCHOBE JINTHS B
KJIMHUYECKOH IIPaKTHKe IOSBIJINCH Oosiee 70 JIeT
HasaJl. B 1949 roxy aBerpanuiickuil neuxuatp J»oH
Kefin coobmmn 06 aHTUMaHHaKaIbHOU 3¢ deKTrB-
HocTH KapOoHarta iutus. C 1960-X roJI0B IUTUU CTaT
IIpellapaToM IepBOTrO BBIOOpA I IPO(PUIAKTUKHI
adpeKTUBHBIX SIHN30/I0B IIPU PACCTPOMCTBaX Ha-
crpoenusd. IlpenapaTsl JIUTHSA TaK:Ke HCIOJIB30BA-
JIUCHh JJIA YCWIeHUs JeHCTBUs aHTU/IENPeCcCaHTOB
IIpYU YCTOMYMBOU K HUM JAenpeccuu. JlokazaH aHTH-
CYyUIIUAHBINA 3(PpDEKT TUTHSA.

B HacTosImee BpeMs IIpenaparsl JINTUS aKTUBHO
PUMEHSIOTCA IS JIeYeHHs] OHUIIOJIAPHBIX pac-
cTporicTB. [ToMHMO CBOMX CTAaOWITMBUPYIOIUX Ha-
CTpOEHUe CBOMCTB, JIUTHI OKa3blBaeT aHTHUCYHIU-
JTAJIbHOE, UMMYHOMO/IYJIUPYIOIee M HEHPOIPOTEK-
TOPHOE JIEUCTBUE, UTO MOKET JIONOJHUTEIHHO 000-
CHOBATD €r0 KJIMHUYECKYIO I0JIe3HOCTh. HecMoTps Ha
CKa3aHHOEe BBIIIe, UCIOJIb30BAHNE JIUTHS MPU pac-
CTpOMCTBAX HACTPOEHUA [0 HACTOSIIETO BPEMEHH
SIBHO HEJIOCTaTOYHO. [IPpUYMHBI BKJIIOUAIOT B cebs
BBeJIeHHE U IPOJBIKEHUE APYTHX JIEKaPCTBEHHBIX
[IPENapaToB, a TAK)KE BOCIPUITHE JIUTHS KaK «TOKCHU-
YECKOTO IpernapaTa» u3-3a ero NoO04HbBIX 3P HEKTOB
[1—3]. XapakTepHOil 4epTO¥i JIeKapCTBEHHBIX ITpera-
paToB Ha OCHOBE JIUTHSA SIBJISIETCS TaK Ha3bIBAEMOE
y3KOe TepareBTUYecKoe OKHO, KOT/]a HU3KHeE /1036l He
JIOCTUTAIOT KJIMHUYECKOH 5(eKTUBHOCTH, a BHICO-
KHE COIPOBOXKJIAIOTCS TOKCHUYECKUMHU SIBJIEHUSIMU.
9TO 00CTOATENIBCTBO 3aUACTYIO HE pacrioyiaraetr 60yb-
HBIX K IIPOJIOJKEHUIO TPUMEHEHUs MIPEerapaToB JIu-
tus. [IpoBezeHO 60JIBIIIOE PETPOCIIEKTUBHOE KOTOPT-

INTRODUCTION

Medications on the basis of lithium appeared in
clinical practice more than 70 years ago. In 1949 the
Australian psychiatrist John Cade reported on anti-
manic effect of lithium carbonate. Since the 1960s
lithium has become the first choice medicine for the
prevention of affective episodes in mood disorders.
Lithium preparations have also been used for the en-
hancement of antidepressants’ effect in depression
resistant to conventional therapy. The anti-suicidal
effect of lithium has been proven.

Nowadays lithium preparations are used exten-
sively for the treatment of bipolar disorders. In ad-
dition to its mood stabilizing properties, lithium has
anti-suicide, immunomodulatory and neuroprotec-
tive effect, which may further justify its clinical use-
fulness. Despite the above, the use of lithium in
mood disorders is clearly insufficient to date. The
reasons include the introduction and promotion of
other drugs and also perception of lithium as a “tox-
ic medicine” due to its side effects [1—3]. A charac-
teristic feature of lithium-based medications is the
so-called small therapeutic window when low doses
do not reach clinical effectiveness, and the high dos-
es are accompanied by toxic phenomena. This cir-
cumstance often does not encourage patients to
continue using lithium preparations. This is the
large retrospective cohort study of the cause of lith-
ium discontinuation in men and women with bipo-
lar disorder. Of 873 patients treated with lithium,
54% withheld it, that corresponds to 561 episodes of
discontinuation. In 62% of cases the use of lithium
was stopped because of side effects, in 44% — for
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HOEe HUCCJIeIOBaHUE TPUIIHBI IPEKPAIleHNs IprueMa
JIUTHUS Y MYKUMH U JKEeHIIUH ¢ OWIIOJIAPHBIM pac-
crpoiictBoM. M3 873 manueHTOB, MOJIyYaBIIUX JIH-
TUH, 54 % NPEKPaTUIN IPUEM JIUTUS, YTO COOTBET-
CTByeT 561 3IU30/y NpeKkpalleHus mnpuema. B 62 %
CJTydaeB IpUMeHeHNe JIUTHS ObLIO MIPEeKpaIleHo u3-
3a TOOOYHBIX 3(PDEKTOB, B 44 % — IO IMCUXUATPUYE-
CKUM NPUYUHAM U B 12 % — 110 GUBNOJIOTHUUECKUM
npuyuHaMm [4]. I[IpeqnpuHUMAIOTCS pa3IMUHbIE TI0-
IIBITKY OOYyYeHUs MAIEHTOB MeToAaM 0e30IacHOro
WCIIOJIb30BaHUA JIUTHA [5, 6]. Takke CyIIecTBYIOT
IIOJIXO/IBI C IPUMEHEHNEM MaTeMaTHYECKUX MOJIeIei
pacuera jy1a 3(PPEKTUBHOTO JI€UEHUA TICUXUIECKUX
PaCCTPOYCTB € IpUMEHEHUEM JIUTUS [7].

B HUU xiuHWYECKOH W HKCIEPUMEHTAJIBHON
smbosnoruu (HUWKSDJI) — dmwmane ®PI'BHY «de-
JlepaIbHbIN HCCIIE/IOBATEIHCKUH IIEeHTp VIHCTUTYT 1TU-
tosioruu u reHetuku CO PAH» 6bL1 paspaboTaH Jie-
KapCTBEHHBIH IIpeNapar, IPeACTaBJIAONINA co60i
KOMILJIEKC Ha OCHOBE JINTHUS ITUTPATa, OKCHUZA ATTIOMU-
HUA U TOJIMMETWICWIOKCaHA. B JaHHOM Ipemnapare
BOIUIOTIUIMCh JIBA WHHOBAIIMOHHBIX Tozaxoxaa. Ilep-
BBII: B KadyecTBe aKTUBHOTO (hapMaKOJIOTHIECKOTO
WHTPEJUEHTA UCIIOb3YETCs IUTPAT JIUTHS, KOTOPBIH
B HACTOSIIIIee BPEMS He BXOAUT HU B OJTUH U3 3apPETHU-
CTPHPOBAHHBIX JIEKADCTBEHHBIX ITPEIapaToB JIUTHS.
W3BecTHO, YTO pa3Hble COJIM JIUTUA OTIMYAIOTCA IO
cBOEH (hapMaKoJIOTUUECKON akTUBHOCTH [8, 9]. BTo-
Ppoii: HCIOIb30BaHNE JIeTIO-MAaTPUIIBI U3 OKCH/IA aJTIO-
MHUHUA U TOJIMMETWICWIOKCAaHA. [y1aBHaa ujed uc-
II0JIP30BAHMS JIETIO-MAaTPUIIBI — MeJIJIEHHOE BBICBO-
0oX/leHNe JINTUS IIPU MPOXOXK/IEHUU 4epes3 Keiry-
JIOYHO-KHUIIIEYHBIH TPAKT. biiaromaps aTomMy ycrpaHs-
etcst 3¢ddeKT OOITIOCHOTO MOCTYIUIEHUS JIUTUA B KPO-
BOTOK U ITp00JIEMa «y3KOT'O TEPAIIEBTUYECKOTO OKHA».
Takxum 06pa3oM, CO3/IaH OPUTHHATIBHBIN JIEKAPCTBEH-
HBIU NIpenapar JINTUsL, KOTOPhIH HYXKIAeTCs B TINA-
TEJIbHOH OIEHKE €T0 TOKCHYECKUX CBOUCTB.

IMEJIb NCCJIEJOBAHUA

W3yueHre TOKCUYECKOTO BIIUSHUS JIEKAPCTBEH-
HOTO IIpelapaTta Ha OCHOBE LHTpaTa JINTHSA Ha
Cep/IeYHO-COCYIUCTYIO U IIeHTPAJIbHYI0 HEPBHYIO CU-
CTEMY 5KCIIepPUMEHTAIbHBIX JKUBOTHBIX.

MATEPUAJIBI 1 METO/AbI

JlekapcTBEHHBIN IpemapaT — KOMIUIEKC Ha
OCHOBeE JIUTHUS I[TUTPATa, OKCHU/IA AJITIOMUHHUS U TTOJTH-
METUJICHJIOKCAaHA — IOPOIIOK OeJIOoTo IBeTa ¢ pa3Me-
pOM dYacTHIl 0.1 MM, CO/IEp:KaHue JIUTHUA 0.5 %/Bec.
JITT mpouseener B OO0 ®K «Caunar» mo JlabopaTtop-
HOMYy persiameHTy NQ 7-015 Ha IOJIydeHUe JieKap-
CTBEHHOTO CPEJICTBA HA OCHOBE JIUTHSA ITUTPATA, OK-
cujia aJTIOMUHUSA U TOJTUMETUJICUIOKCaHa, pa3pabo-

psychiatric reasons, and in 12% — for physiological
reasons [4]. Various attempts are being made to
train patients in the safe use of lithium [5, 6]. Also
there are approaches using mathematical calcula-
tion models for effective treatment of mental disor-
ders using lithium [7].

The drug product (DP) representing a complex
on the basis of lithium citrate, oxide of aluminum
and polymethylsiloxane was developed in the Re-
search Institute of Clinical and Experimental Lym-
phology (Novosibirsk). Two innovative approaches
were embodied in this medicine. First, lithium ci-
trate is used as an active pharmacological agent
which is currently not included in any of the regis-
tered lithium medicines. It is known that different
salts of lithium differ in their pharmacological activ-
ity [8, 9]. Second: the use of a depot matrix of alumi-
num oxide and polymethylsiloxane. The main idea of
using a depot matrix is the slow release of lithium
when passing through the digestive tract. Owing to
it, the effect of bolus entry of lithium into the blood
stream and the problem of small therapeutic window
are eliminated. Thus, an original lithium drug has
been created which needs a thorough assessment of
its toxic properties.

AIM OF THE RESEARCH

To study the toxic effect of a drug on a basis of
lithium citrate on the cardiovascular and central ner-
vous system in experimental animals.

MATERIALS AND METHODS

The drug, being a complex on the basis of lithi-
um citrate, aluminum oxide and polymethylsiloxane,
is a white powder with a particle size 0.1 mm; lithium
content of 0.5%/weight. The drug is produced by
LLC PC “Sanat” according to the Laboratory Regula-
tions No. 7-015 for the production of a drug product
on the basis of lithium citrate, aluminum oxide and
polymethylsiloxane, developed in the Research Insti-
tute of Clinical and Experimental Lymphology (No-
vosibirsk). The lithium citrate tetrahydrate, being a
part of the DP, is produced at the LLC “Altaifarm”
according to the specification.

Animals: 120 (60 females, 60 males) outbred,
conventional CD stock rats. Supplier: the Depart-
ment of Experimental Biological Models of the Gold-
berg Research Institute of Pharmacology and Regen-
erative Medicine of the Tomsk National Research
Medical Center of the Russian Academy of Sciences.
Age at the beginning of DP administration: 2.5
months. Weight at the start of administration: 250—
300 g. Rats were kept in the separate vivarium room
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tagHOMYy B HUMKOJI. Jlutusa nuTpaT 4eThlpexBo/I-
HBIH, BXoasAmuid B cocras JIII, mpoussenen B OO0
«Asraiidapm» o TY.

JKuBotHble: 120 (60 camok, 60 camIlOB) ayT-
OpemHbIX, KOHBEHIIMOHAIBHBIX KpbIc cToka CD. ITo-
CTaBIIUK: OT/EJT SKCIIEPUMEHTATbHBIX OHOJIOTHYE-
cxkux mogeneit HUU ¢papmakosioruu u pereHepaTuB-
Hou MmeunuHbl M. E.JI. Tonpnbepra ®T'BHY «Tom-
CKUHM HAIMOHAJbHBIN WCCIIE/IOBATEbCKUN MeJIH-
IMHCKHUH NeHTp Poccuiickol akajeMun Hayk». Bos-
pact k Havasy BBefeHud JIII: 2.5 mec. Bec k Hauay
BBeJIEHUs: 250—300 T. KpBICHI cofieps:Kaanuch B OT-
JIeJIbHOW KOMHATEe BUBAPHS B COOTBETCTBHH C ITPABU-
JlaMH¥, TIpUHATHIMH EBpPOIIEHCKON KOHBEHIHEH II0
3alllUTe T[O3BOHOYHBIX KUBOTHBIX (CTpachypr,
1986); Principles on Good Laboratory Practice
(OECD, ENV/ MC/ CUEM (98)17, 1997); I'OCT P
53434—2009 «IIpuUHIUIIBI HaJIEXKAIEH Jabopa-
TopHOU mnpaktuku» (umentunueH GLP OECD); co
CT. 11 deepaIbHOTO 3aKOHA OT 12 ampesisd 2010 T.
No 61-03 «O6 ob6palieHIH JeKaAPCTBEHHBIX CPE/ICTB»
(Cobpanue 3zakoHomaTesbcTBa P®, 2010, N 16,
ct. 1815; N9 31, cT. 4161); «PyKOBO/ICTBOM II0 BKCITE-
PUMEHTATIPHOMY (IOKJTUHUYECKOMY) U3YUEHUIO HO-
BBIX (hapMaKOJIOTHUECKUX BelecTB» (MockBa, 2012).

JKuBoTHBIE OBLIM aIaTHPOBAHBI B BUBApHUU B
TeueHHe 5—7 IHEeH 10 Havajia BBEJeHUs Mpernapara.
Bo BpeMs 3TOro meprosia OCyIIeCcTBIIsIICS e3KeTHEB-
HBI OCMOTpP BHEIITHETO COCTOSIHHS JKUBOTHBIX H
eKeHeIeTbHbIN KIMHUYECKU OCMOTP JI0 PaHIOMU-
3anuu. JKUBOTHBIE ¢ OOHAPYKEHHBIMU B XO7I€ OCMO-
Tpa OTKJIOHEHHUSIMHU B SKCIIEPUMEHTAIHHBIE TPYIIIIHI
BKJIIOUEHBI He OBLITH.

[Ipenapat BBOAWICS BHYTPYZKEITY0YHO OJIMH pa3
B CyTKH B Te4eHHe 90 cyT. [Tocie 3Toro mpekpariamm
BBeJIEHIE U BeJIU HAOJTIO/IEHIE 32 }KUBOTHBIMU B TeUe-
HUe 30 CyT. BBeZieHIe OCyIIECTBIISIIOCh YTPOM € 10:00
J10 11:00. IlepBasi U3 TECTUPYEMBIX /103 BXOJIWJIA B JTHA-
ma30H 3(pHeKTUBHBIX (400 Mr/Kr uccmemayemoro JIIT),
BTOpas M TPeThs MIPeBBIAIN d(PDEKTUBHYIO 103y B 5
1 10 pa3 (2000 1 4000 MT/KT COOTBETCTBEHHO). 3HaUe-
HUs 7103 YCTAHOBJIEHBI HA OCHOBAaHUU PE3YJITATOB
MPEIBAPUTETLHBIX (PapMaKOJIOTHUECKUX HCCIIEN0Ba-
HUH 3GQPEKTUBHOCTH JIEKAPCTBEHHOTO cpezicTBa. 7Ku-
BOTHBIE pacCIpe/ieIeHbl Ha 4 TPYIIIbL: 3 SKCIIEPUMEH-
TasbHbIe (BBe/leHue usydaemoro JII1 B ;103e 400, 2000
U 4000 MT/KI' COOTBETCTBEHHO) M KOHTPOJIbHAsA (K-
BOTHBIE TOJIyYa/Ii PACTBOPUTETh B SKBHUBAJIEHTHOM
o6beme). YKUBOTHBIE pacIpeNe/sUIICh 0 TPyIIam
CTydalHbIM 00pa3oM TaK, YTOOBI WHJIUBH/IyaJIbHAS
Macca *KUBOTHBIX He OTJInYasiack 6oJee ueM Ha 10 % OT
CpeTHEl MacChl 3JKUBOTHBIX OJTHOTO TI0JIA.

Ornenky Biusinus Ha IIHC npoBosintu, uccienyst
OPUEHTHPOBOYHO-UCCIIEIOBATENIBCKOE  TIOBEZEHUE

in accordance with the rules adopted by the Europe-
an Convention for the Protection of Vertebrate Ani-
mals (Strasbourg, 1986); Principles of Good Labora-
tory Practice (OECD, ENV/MC/CUEM (98) 17,
1997); Principles of Good Laboratory Practice (Fe-
deral Standard R 53434-2009, identical to GLP
OECD); according to the “On the Circulation of Med-
icines”, the Federal Law No. 61, of April 12, 2010
(Collected Legislation of the Russian Federation,
2010, No. 16, Art. 1815; No. 31, Art. 4161); Guidelines
for experimental (preclinical) study of new pharma-
cological substances (Moscow, 2012).

Animals were adapted to the vivarium within
5—7 days before the start of DP administration. Du-
ring this period, there was a daily physical examina-
tion of the animals and a weekly clinical examination
prior to randomization. Animals with the abnormali-
ties found during the examination were not included
in the experimental groups.

The DP was administered intragastrically once a
day for 9o days. After that, the administration was
stopped and animals were observed for 30 days. The
DP was given in the morning, from 10:00 to 11:00.
The first of the tested doses was within the effective
range (400 mg/kg), the second and third ones were 5
and 10 times higher than the effective dose (2000
and 4000 mg/kg respectively). Drug dosage was es-
tablished based on the results of preliminary phar-
macological studies of the drug’s efficacy. Animals
were divided into 4 groups: 3 experimental groups
(with administration of the drug at doses of 400,
2000 and 4000 mk/kg respectively) and a control
one (animals received a medium in an equivalent
volume). Animals were randomly assigned to groups
so that the individual animal weight did not differ by
more than 10% from the average in animals of the
same gender.

The DP effect on the central nervous system
(CNS) was assessed by examining the rat exploratory
behavior in the Open Field test. The experimental in-
stallation for this test is a chamber of 100 x 100 x 60
cm, with a square floor and white walls. The floor of
the chamber is divided into 16 squares, each square
has a round hole 6 cm in diameter. From above, the
chamber is illuminated by an electric incandescent
lamp with a power of 100 W, located at a height of
1 m from the floor of the chamber. The rat was placed
in one of the chamber corners, and within 3 min the
number of horizontal squares crossed by it (horizon-
tal activity), the number of peeks into the holes (hole
exploratory behavior), getting ups on hind legs (ver-
tical activity), washings (groomings), defecations (by
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KpbIC B TecTe «OTKpBITOE I0JIe». JKCIIepUMEHTAIb-
Has YCTAaHOBKA JJIs 3TOTO TeCTa — KaMepa pa3MepoM
100 X 100 x 60 €M, C KBJIpaTHBIM II0JIOM U CTEHKaMHU
6estoro nBera. [Tos1 kKamepsl pas3ziesieH Ha 16 KBapa-
TOB, B KQKJIOM KBaJipaTe — KPYIJIOE OTBEPCTHE HA-
MeTpoM 6 cM. CBepXy KaMepa OCBellleHa dJIEKTpuye-
CKOM JIAMITON HaKaJIMBaHHUs MOIITHOCTBIO 100 BT, pac-
ITOJIO’KEHHOU Ha BBICOTE 1 M OT I0JIa KaMmepbl. Kpbica
IIOMEIAJIACh B OJIMH U3 YIJIOB KaMephI, U B TEUEHHUE
3 MHUH PETHCTPUPOBAJIOCH KOJIMYECTBO IEpecedyeH-
HBIX €10 TOPU30HTAJIbHBIX KBAJIPATOB (TOPU30HTAIIb-
Hasl aKTUBHOCTD), KOJIMYECTBO 3aTJIABIBAHUHA B OT-
BepcTus (HOPKOBBIH pediekce), BCTABAHIH Ha 33JHIE
Jtanbl (BepTUKAJIbHASI aKTHBHOCTD), YMbIBaHUE (Ipy-
MHHT), aKTOB Jiedekanuu (1o KoJMJecTBy (heKasb-
HBIX 60JTIOCOB). 3aTEM BCe JJaHHbIE CYMMUPOBAIHCD, U
oTpeziesisiiach 001ast ABUTATeIbHASA AKTUBHOCTb.

IMOIMOHAJIbHYI0 PEAKITUIO OIIEHUBAJIM 110 Me-
toay Brady u Nauta (1953), mpu KOTOPOM TIOJIyKOJIH-
YEeCTBEHHBIM CIIOCOOOM ONPENEsUTH PEAKIIUI0 Ha
4 BUJA BO3JEWCTBHUU: 3aXBaT B KJIETKE, IJl€ XKUBOT-
HOE TIOCTOSTHHO HaXO/IUTCS; 3aXBaT B PyKy IIOCJIE TI0-
MeIlleHUsI JKUBOTHOTO Ha IUIOCKYI0 IIOBEPXHOCTH;
MBIIIIEYHOE HaIpsKkeHUe (peakius Ha MpUOJIHKe-
HUE); TOJTYOK MUHITETOM. IIpy 3TOM Ha MPOTIKEHUHN
BCEro IepUOJia MCCIIEIOBAHUS JIOMIOJHUTEIHHO pe-
TUCTPUPOBAINCH JledeKanusi, MOYEHUCIYCKaHUE U
BoKasu3aIus (Bcero 7 peakiuii). Kaskmayro peakiuio
OIIEHUBAJIH 110 4-0JUIBHOU CHCTEME, TIOC/IE YETO BCe
6as/UThl CYMMUPOBAJIH, JaBasi OOIIYI0 OIEHKY 5MO-
IIMOHAJIBHOU PEAKITHH.

Bo Bcex rpymnmax IpPOBOAWIUA HCCJIEIOBAHUE
(PYHKIIMOHAJIBHOTO COCTOSTHUSI CEpJIEYHO-COCYIHC-
TOH CUCTEMBI KpbIC. deKTpoKapauorpamMmmy (DKI)
KpBIC PETUCTPUPOBAIM HA 3JIeKTpoKapauorpade
«ITomu-Crektp-8/B» (mporpamma ananusa «Ilosu-
CrekTp») BO BTOPOM CTaHJAPTHOM OTBEJIEHUH IPHU
YCUJIEHHWH 1 MB = 20 MM U CKOPOCTH 3aITHCH 50 MM/ C
11071, 3(UPHBIM HAPKO30M B IOJIOXKEHUU KUBOTHBIX
CIIMHOU BBEpX. Y KPBIC OIPEAEISIIN YHUCIIO Ceped-
HbIX cokpatenui (UCC), ammiutyny 3yomos P, R, T
U JUIUTEIbHOCTh UHTepBaIOB P—Q, QT, QRS. Tloka-
3aTEJIN OIBITHBIX TPYII CPABHUBAINCH C COOTBET-
CTBYIOIIIUMH TIOKA3aTeJISIMU JIJIA  KOHTPOJIBHBIX
TPYIIIT JKUBOTHBIX, JIJISI CAMOK M CAMIIOB Pa3/IebHO,
Ha KaXJIBI CPOK PETUCTPAIINH.

PE3YJIBTATBI 1 OBCYXK/IEHUE

Bauanue Ha yeHMpaavbHY0 HEPEBHYIO cucmemy.
ITocsie KypcoBOro BBeZIeHU JIEKAPCTBEHHOTO ITpera-
para Ha OCHOBE KOMILJIEKCA JIUTUA ITUTPATa, OKCHU/IA
QIIOMUHUA U MOJIMMETUJICHIIOKCaHa He OBLIIO OTMe-
YEHO KaKUX-JI00 3HAUMMbBIX H3MEHEHUH OpHUEHTH-
POBOUYHO-UCCJIEZIOBATENIBCKOTO IIOBEJIEHUSI B TeCTe
«OTKpBITOE TI0JIE» MEXK/Ty KOHTPOJIBbHON U OCHOBHBI-

the number of fecal boluses) were recorded. Then all
data were summed up and the total motor activity
was determined.

Emotional response was assessed by the Brady
and Nauta method (1953), in which the reactions to
4 types of effects were determined semi-quantita-
tively: grip in a cell where the animal is constantly
located; gripping with hand after placing the ani-
mal on a flat surface; muscle tension (approach re-
sponse); push with tweezers. At the same time,
throughout the study period, defecation, urination
and vocalization were additionally recorded (7 re-
actions in total). Each reaction was scored by a
4-point system after which all points were summed,
giving an overall assessment of the emotional re-
sponse.

The functional state of the rat cardiovascular
system was studied in all groups. The rat electro-
cardiogram (ECG) was recorded on the Poly-Spec-
trum-8/V electrocardiograph (Poly-Spectrum Soft-
ware) in the second standard lead with an amplifi-
cation of 1 mV = 20 mm and at a recording rate of
50 mm/s, under ether anesthesia in the position of
the animal with its back up. Heart rate (HR), ampli-
tude of P, R, T waves and duration of P-Q, QT, QRS
intervals were determined. The parameters of the
experimental groups were compared with the cor-
responding data of the control group of animals, for
females and males separately, for each registration
period.

RESULTS AND DISCUSSION

Effect on the central nervous system. After the
course of the lithium citrate, aluminum oxide and
polymethylsiloxane complex DP administration, no
significant changes in the exploratory behavior were
observed in the Open Field test between the control
and experimental groups (see Tables 1—4). The Emo-
tional Response test also showed no differences be-
tween the experimental groups and the control group
(Table 5, 6).

Thus, intragastric administration of the DP
based on the lithium citrate, aluminum oxide and
polymethylsiloxane complex to rats at doses of 400,
2000 and 4000 mg/kg for 9o days has no toxic effect
on the functional state of the CNS.

Effect on the cardiovascular system. In rats of
all experimental groups, with repeated intragastric
administration of the DP based on the complex of
lithium citrate, aluminum oxide and polymethylsi-
loxane, no heart rate and conduction disturbances,
as well as changes in the amplitude of ECG waves
and duration of intervals relative to the control group
were found (see Table 7—10). Mean values of ECG in-
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Ta6uuna 1. Biusiave JIIT Ha OCHOBE KOMILIEKCA JINTHS IUTPATa, OKCH/IA AJTIOMUHHSA U TIOJIMMETHIICHIOKCaHA
Ha II0Ka3aTeyu oBeJIeHUsA KPbhIC-caMIOB B TecTe « OTKPBITOeE 1oJie» Ha 91-e cyTKu, M + m

Table 1. Effect of the DP based on the lithium citrate, aluminum oxide and polymethylsiloxane complex on the male rats
behavior in the Open Field test on the 91t day, M + m

IToxasaress / Indicator ggﬁf&?ﬁiﬁfp yrma ?1(1)12 /1{1{51(1“ ?I?lg(/)klg Jfs ?flg?kl\ga; /s
TopusonranpHas akTuBHOCTH / Horizontal activity 29.6 + 3.8 31.6 £ 5.7 29.6 + 5.7 32.2+ 6.4
BeprukanbHas akTHBHOCTE / Vertical activity 6.6 + 1.0 6.2 +1.3 7.8 £ 1.7 6.6 + 1.4
Hopxkossiii pedieke / Hole exploratory behavior 9.0 + 1.1 9.0 £1.7 8.0+14 8.6+1.5
I'pymusnr / Grooming 0.8+0.4 0.6 £ 0.2 0.8+0.4 0.8+0.4
CymmapHasn 08u2amenbHast akMueHOCMy 46.0 £ 4.5 47.4 + 8.4 46.2 +7.8 48.2 + 8.5
Total motor activity

Hedexanus / Defecation 1.2 £ 0.4 1.4+ 0.5 1.2+ 0.6 1.4+0.5

Ilpumeuanue. 3aech u nanee M £ m — cpefHee apudMeTrIecKoe U OIUOKa CpeTHEro apugMeTHIECKOTO.
Note. Hereinafter, M + m is the arithmetic mean and the arithmetic mean error.

Ta6umura 2. Bausiaue JII1 Ha OCHOBE KOMILIEKCA JIUTUS ITATPATA, OKCH/IA AJIFOMIHIS U TIOJIMMETHICHIOKCAHA

HA [I0Ka3aTeJIn MOBE/IEHNs KPBIC-CAMOK B Tecte « OTKPBITOE TI0JIe» Ha 91-e CyTku, M + m

Table 2. Effect of the DP based on the lithium citrate, aluminum oxide and polymethylsiloxane complex on the female
rats behavior in the Open Field test on the 91 day, M + m

Hokasarens / Indicator Komtpomssas rpymna. 400 MI/ix 2000 MI/icr 4000 Mr/xr
TopusonTtanbHas akTuBHOCTh / Horizontal activity  38.4 + 6.2 40.6 + 5.4 41.0 £ 3.5 40.4 + 4.1
BeprukanpHas akTUBHOCTD / Vertical activity 8.4+1.3 8.0+1.4 8.6 +0.5 7.2+ 1.2
Hopxosbiii pedsiexc / Hole exploratory behavior 8.4+1.0 82113 82+14 7.2 £1.2
Tpymunr / Grooming 0.6 £+ 0.4 0.6 £0.4 0.4 +0.2 0.8+04
CymmapHas 0gueamensHas akmueHOCmMb 55.8 +4.8 57.4 £ 3.0 58.2+ 3.7 55.6 £ 3.1
Total motor activity

Nedexarus / Defecation 1.2+ 0.6 1.4+ 0.7 0.8+ 0.6 0.8+ 0.4

Mu rpymnmamu (Tabs. 1—4). Tect «dMomuoHaIbHAS
peakiusi» TakKe He IMOKa3aJl OTJINYNY [TOKa3aTesei
OTIBITHBIX TPYIII OT KOHTPOJIBHOH (Ta0II. 5, 6).
TakuMm 00pa3oM, BHYTPHUIKEIYZOYHOE BBE7ie-
HUe JIEKaPCTBEHHOIO IIperapara Ha OCHOBE KOM-
[JIEKCA JINTHSI IUTPATa, OKCHZA AJIFOMUHHUA U TO-
JIMMETHJICUJIOKCAHA KPbICaM B /103aX 400, 2000 U
4000 MT/KT B TeUeHHE QO JIHEH HE OKa3bIBAET TOK-

dices in animals of all groups did not go beyond
physiological norms for this type of animals.

Thus, intragastric administration of the drug
based on the lithium citrate, aluminum oxide and poly-
methylsiloxane complex at doses of 400, 2000, 4000
mg/kg has no toxic effect on the heart electrical activity.

The presented experimental material is a frag-
ment of a comprehensive study of toxic properties

Taﬁnnua 3. Biausanue JII1 Ha ocHOBe KOMILJIEKCA JINTUSA quTpara, OKCUuJa aJJlOMUHUA U IIOJIMMETUIJICUJIOKCaHa
Ha InoKasaTeJid IOBEAECHUA KPbIC-CaMIIOB B TECTE <<OTKPI)ITOG I10JIe» Ha 30-€ CYyTKH II0CJIE€ IPEKPAIllEHHUA BBEIEHUA JITT

(121-e cyTku sKcniepumMenTa), M + m

Table 3. Effect of the DP based on the lithium citrate, aluminum oxide and polymethylsiloxane complex on the male rats
behavior in the Open Field test on the 30" day after discontinuation of the drug administration (121% day of experiment), M + m

Toxasarens / Indicator KomTpomumas [pymia 400 wrfir 2000 MI/ir 4000 wr/ur
TopuzonTanbHas akTuBHOCTh / Horizontal activity 30.6 + 3.8 27.2 + 4.7 31.2 + 4.6 33.8£3.1
BeprukasibHas akTUBHOCTH / Vertical activity 7.8 £1.2 6.4 +£1.2 6.8 £ 1.0 7.4 +£1.1
Hopxosbiii pedsiexc / Hole exploratory behavior 6.8 £ 0.9 4.2 £1.1 4.6 £ 0.5 7.4+ 1.1
Ipymunr / Grooming 0.6 £ 0.4 0.8+0.5 0.8+04 0.6 £ 0.2
CymmapHas d8ueamensHas aKMueHoOCmMy 45.8 £ 3.9 38.6+£4.2  43.4+4.1 49.2 £ 2.2
Total motor activity

Hedexarus / Defecation 1.0 £ 0.4 1.2 £ 0.6 1.0+ 0.5 1.4 +£0.7
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Ta6uuna 4. Biusuue JIIT Ha OCHOBE KOMILJIEKCA JIUTUS ITUTPATa, OKCUA AJIIOMUHHUSA U MIOJIMMETHICHJIOKCAHA
Ha I0Ka3aTeyu IoBeJleHUA KpPbhIC-caMOK B TecTe « OTKPBITOe 1oJie» Ha 30-e CYyTKU IocJie IipekpaliieHus BBesenusd JII1

(121-e cyTku sKcrepuMenTa), M + m

Table 4. Effect of the DP based on the lithium citrate, aluminum oxide and polymethylsiloxane complex on the female rats
behavior in the Open Field test on the 30t day after discontinuation of the drug administration (121% day of experiment), M + m

ITokasatespb / Indicator ggrrll;%(l)grl;ez;rpynna ?1?12 /lﬁgn (i?é?kpg)r i ?&g?klg e
TopusonTtanbHas akTuBHOCTb / Horizontal activity  38.4 £ 3.4 37.0 + 4.2 38.8+5.2 39.6 + 5.7
BeprukanbHas akTUBHOCTH / Vertical activity 8.0+1.2 8.0+1.4 8.6 +1.5 9.4 +2.1
Hopxosbiii pediekc / Hole exploratory behavior 84+14 8.6 +1.3 8.8+ 0.7 9.0+ 1.9
Ipymunr / Grooming 0.8+ 0.4 0.4 +0.2 0.8+0.5 0.8+ 0.4
CymmapHasn 08u2amenbHass akMu8HOCMb 55.6 + 2.8 54.0 + 3.1 57.0 = 5.4 58.8+6.9
Total motor activity

Hedexanus / Defecation 1.4 £+ 0.6 1.0 £ 0.8 1.2+ 0.6 1.4+ 0.9

CHUYEeCKOT0 JIEUCTBUS Ha GYHKIIMOHAIBHOE COCTOsI-
"ue ITHC.

Bausnue Ha cepOeuno-cocyducmyio cucme-
My. Y KpbIC BCEX DKCIIEPUMEHTAIbHBIX TPYIII IPU
MHOTOKPATHOM BHYTPHUKEJIYZIOUHOM BBEJIEHUM
JIEKAPCTBEHHOIO IpelapaTa Ha OCHOBE KOMILIEK-
ca JIMTUSA UTPATa, OKCHA aJTIOMUHUS U IIOJTUMe-
THJICHJIOKCAHA He OOHApy:KeHO HapyIIeHWH cep-
JIEUHOTO PHUTMa ¥ IPOBOJAUMOCTHA, HW3MEHEHUH
aMIIUTyAbl 3y0110B DKI U IJINTETIHbHOCTH UHTEP-
BaJIOB OTHOCUTEJHbHO KOHTPOJIBHOM  TPYIIIbI
(tabs. 7-10). Cpe/lHUe 3HAYEHHUS ITOKa3aTesen
IKT y »XKMBOTHBIX BCeX TPYII He BBIXOAUJIH 3a

of the DP in question in the context of studying
chronic toxicity. These findings are important for at
least two reasons. Since there are currently no
analogous drugs based on lithium citrate, it is nec-
essary to understand the dose-dependent effect of
lithium citrate on the central nervous system and
cardiac electrical activity. Since lithium prepara-
tions provide for long-term use, it was necessary to
conduct an experiment with a duration of the drug
administration of 9o days. The findings also repre-
sent the necessary fragment of preclinical study for
subsequent obtaining permission to conduct clini-
cal studies.

Ta6uuna 5. HIuBUya bHbIe JAHHBIE TECTa «DMOIMOHAIbHAS PEAKITU» KPBIC-CAMIIOB ITOCJIE BHYTPUIKEIIYIOUHOTO
BBeleHu JIII Ha ocHOBe KOMIJIEKcA JINTHUS IUTPaTa, OKCH/IA AJIIOMUHUA U MOJNMeTWICHUIOKCAaHa Ha 46, 91 11 121-e

cyTkH HaboaeHusi, M + m

Table 5. Individual data of the Emotional Response test of male rats after intragastric administration of the DP based
on the lithium citrate, aluminum oxide and polymethylsiloxane complex on 46®, 91t and 121% day of observation, M + m

O6111as1 OI[EHKA SMOIMOHAIBHOU peakiuu (6asiibn)

CyTKHU 9KCIIEPUMEHTA

Total assessment of emotional response (scores)

Days of experiment KoHTpoJibHas rpyIna 400 Mr/Kr 2000 MI/KT' 4000 MT/KT
Control Group (mg/kg) (mg/kg) (mg/kg)
46-¢ | 46 3.4+0.2 3.6 £ 0.2 3.2+ 0.2 3.2+£0.2
91-e / 91t 3.4+0.2 3.6 £ 0.4 3.4+ 0.2 3.4+0.2
121-e / 121 3.4+0.2 3.2+0.2 3.2+0.2 3.4+0.2

Tao6umuma 6. IHuBHAyanbHble JaHHBIE TECTa « IMOIIMOHAIBHAA PEAKIUA» KPBIC-CAMOK IT0C/Ie BHYTPIDKEIY/I0YHOTO
BBesieHus JIIT Ha OCHOBe KOMILIEKCA JINTHUSA ITUTpaTa, OKCH/a AJTIOMUHUA U IIOJIMMETHICUIOKCaHa Ha 46, 91 U 121-e

cyTku Habonenust, M + m

Table 6. Individual data of the Emotional Response test of female rats after intragastric administration of the DP based
on the lithium citrate, aluminum oxide and polymethylsiloxane complex on 46%, 91t and 121 day of observation, M + m

OO6I111as1 OIleHKA YMOIMOHATILHON peakuu (6asuibl)

CyTKHU 9KCIIepUMeHTa

Total assessment of emotional response (scores)

Days of experiment KoHTposbHas TpyTIma 400 MT/KT 2000 MI/KT 4000 MI'/KT
Control Group (mg/kg) (mg/kg) (mg/kg)
46-¢ | 46T 3.2 +0.2 3.4 £ 0.2 3.4 £ 0.2 3.4 £ 0.2
91-e / 91 3.4 +0.2 3.2+0.2 3.2+0.2 3.6 0.4
121-e / 121 3.2+0.2 3.2+0.2 3.2+ 0.2 3.4 +0.2
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Taouna 7. [TokazaTey 3JIeKTPUIECKON aKTUBHOCTH CEP/ILia KPhIC-CAMIIOB Ha 91-€ CYTKH Kypca BHYTPHIKETYJOYHOTO
BBesieHuA JII1 Ha OCHOBe KOMILJIeKca JINTHUA [IUTpaTa, OKCU/a AJIIOMUHNA U IOJIUMeTHICHJIOKCcaHa, M + m

Table 7. Indicators of electrical activity of the heart in male rats on the 91 day of intragastric administration of the DP
based on the lithium citrate, aluminium oxide and polymethylsiloxane complex, M + m

IToxasaresnn KoHTpospHad rpynmna

400 MT/Kr

2000 MT/KT 4000 MT/KT

Indicator

Control group

(mg/kg)

(mg/kg)

(mg/kg)

YCC, ya./muu (HR, bpm)

373.40 +13.63

395.80 + 17.00

378.20 + 10.97

378.20 + 23.26

R-R, mc (ms):

Makc. (max) 160.60 + 8.62 153.40 £ 5.72 160.80 + 3.71 162.20 + 11.33

MuH. (min) 151.60 + 7.55 147.40 £ 5.68 152.60 + 4.49 154.80 + 9.52

cp. (mean) 155.40 + 8.29 150.00 + 5.99 156.20 + 4.49 158.40 £ 10.33
P, mc (ms) 40.80 + 3.44 37.75 + 1.31 40.00 + 1.41 41.00 + 3.00
P-R (P-Q), mc (ms) 57.00 + 3.07 50.50 + 2.02 50.25 + 2.59 47.00 + 1.00
QRS, mc (ms) 59.20 + 8.57 65.20 + 10.86 73.00 + 11.67 84.60 + 7.28
QT, mc (ms) 84.80 + 13.51 88.80 + 12.58 101.00 + 7.23 84.60 + 7.28
QTc, mc (ms) 218.60 + 28.84 220.20 + 29.06 256.60 + 15.54 217.40 + 23.65

IIpumeuanue. BTabsu. 7—9 Makc. — MAaKCUMAaJIbHBIN, MUH. — MUHUMAJIbHBIH, CP. — CPEIHUN.

Note. In Table 7-9 max — maximum, min — minimum.

Ipeaeanl (DI/ISI/IOIIOI‘I/I‘IGCKI/IX HOPM [Jid JaHHOTO
BUa ) KUBOTHBIX.

Takxum 06pa3oM, BHYTPHIKEIYZOYHOE BBEZIEHHE
JIEKapCTBEHHOT'O IIpernapara Ha OCHOBE KOMILIEKCa
JIUTUA OUTpaTa, OKCHU/a aJIIOMHUHUA U IIOJIUMETUJI-
CHJIOKCAHa B J103aX 400, 2000, 4000 MI/KI He OKa-
3bIBAET TOKCHYECKOI'0 BJIMAHHUA Ha 3JIEKTPHUYECKYIO
aKTUBHOCTbH CEP/LIA.

IIpuBesieHHBIN 3KCIEPUMEHTAJIbHBIN MaTepu-
aJy1 mpezcTapisieT cob60i pparMeHT KOMILIEKCHOTO
HCciIeg0BaHUA TOKCHUYECKUX CBOMCTB JAaHHOTO Jie-
KapCTBEHHOTO IIpenapaTa B KOHTEKCTE M3YUYCHUA
XPOHUYECKON TOKCUYHOCTU. [losryyeHHBbIE JaHHbIE
UMEKT BaXHO€ 3HAYE€HHWE KaK MUHHUMYM IIO JIBYM
OpUYruHaM. HOCKOJII)Ky B HaCTOAIIEE BpeMA HET
AHAJIOTUYHBIX JIEKAPCTBEHHBIX IIPpEIIapaToB Ha
OCHOBE ITUTpATa JIUTHUs, HEOOXOAUMO IIpeJCTaBIe-

CONCLUSION

The conducted study leads to the following con-
clusions:

1. The drug product based on the lithium citrate,
aluminium oxide and polymethylsiloxane complex
does not have a toxic effect on the functional state of
the central nervous system when administered to
rats for 9o days.

2. The drug product based on the lithium ci-
trate, aluminium oxide and polymethylsiloxane
complex has no negative effect on the electrical ac-
tivity of the heart when administered to rats for 9o
days.

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

Ta6uura 8. ITokasaTesu 37IeKTPUIECKOH aKTUBHOCTH CePIia KPBIC-CAMOK Ha 91-e CYyTKHU Kypca BHYTPIIKEIIY/I0UHOTO
BBeZieHUs JIII HAa OCHOBE KOMILJIEKCA JINTUS IUTPATA, OKCHZA AJIIOMUHHUS U IOJIMMETHUJICHIOKcaHa, M + m

Table 8. Indicators of electrical activity of the heart in female rats on the 91 day of intragastric administration of the DP
based on the lithium citrate, aluminium oxide and polymethylsiloxane complex, M + m

IToxkaszaresnn
Indicator

KouTpospHas rpynmna

Control group

400 MI/KT
(mg/kg)

2000 MTI/KT'
(mg/kg)

4000 MI'/KT
(mg/kg)

YCC, ya./mun (HR, bpm)

365.60 + 17.69

377.00 + 14.02

364.00 + 14.90

377.80 £ 10.35

R-R, mc (ms):

Makc. (max) 170.00 £ 9.42 163.00 + 6.80 162.40 + 13.66 154.00 * 4.69

MuH. (min) 157.80 + 8.85 154.40 + 5.90 147.00 + 7.29 144.60 + 3.98

cp. (mean) 164.60 + 8.73 158.60 + 6.24 154.00 + 9.49 150.00 + 4.22
P, mc (ms) 41.75 + 4.42 40.20 £ 0.97 40.50 + 1.71 39.75 £ 1.11
P-R (P-Q), mc (ms) 52.25 + 4.03 55.40 + 1.75 56.50 + 5.07 52.25 £ 2.36
QRS, mc (ms) 77.80 £ 8.11 73.00 £ 6.00 72.40 = 7.87 79.80 + 8.60
QT, mc (ms) 99.40 + 20.12 101.80 £ 9.41 83.20 + 10.82 79.80 £ 8.60
QTc, mc (ms) 217.20 + 27.70 257.80 £ 25.85 227.20 + 24.60 206.80 + 21.39
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TaGauma 9. [TokazaTesu 3JIEKTPUYECKON aKTHBHOCTH CEP/Ilia KPhIC-CAMIIOB Ha 30-€ CyTKH [T0CIE OTMEHBI
BHYTPHKeTyI0UuHOTO BBeienus JIIT Ha OCHOBe KOMILIEKCA JIUTHUSA ITUTPATa, OKCU/IA aTIOMUHUSA U MOJTUMETHICHIOKCAHA
(121-e cyTku sKcrepumMenTta), M + m

Table 9. Indicators of electrical activity of the heart in male rats on the 30™ day after discontinuation of intragastric

administration of the DP based on the lithium citrate, aluminium oxide and polymethylsiloxane complex
(121** day of experiment), M + m

ITokazaTesb KoHTpoJsibHas Tpymina 400 MT/KT 2000 MT/KT 4000 MT/KT
Indicator Control group (mg/kg) (mg/kg) (mg/kg)
YCC, ya./muu (HR, bpm) 340.80 + 3.57 338.80 £ 20.71 340.80 £ 13.56 356.40 + 10.09
R—-R, mc (ms):
Makc. (max) 188.40 £ 2.34 183.20 + 4.45 190.20 + 8.98 179.20 + 4.68
MuH. (min) 175.60 + 2.50 173.40 + 3.96 176.80 + 6.06 170.40 + 4.58
cp. (mean) 182.40 £ 1.91 177.60 £ 4.41 183.20 + 7.34 174.80 + 4.78
P, mc (ms) 45.40 + 0.81 44.00 + 1.58 45.25 £ 1.25 44.25 + 0.63
P-R (P-Q), mc (ms) 64.20 £ 1.46 58.25 + 3.88 65.75 + 4.80 61.00 + 1.00
QRS, mc (ms) 63.80 + 2.94 70.40 £ 2.77 65.60 + 2.38 66.20 + 2.97
QT, mc (ms) 66.80 + 4.41 78.40 £ 8.37 75.60 £ 6.68 72.20 + 8.26
QTc, mc (ms) 171.20 + 31.86 182.20 + 23.08 191.40 + 26.95 179.40 + 30.30

HUEE 0 J0303aBUCUMOM BO3/I€CTBUU JIUTHUS IIUTPA-
Ta Ha COCTOSTHUE IeHTPAJIbHON HEPBHOU CHCTEMBI U
3JIEKTPUYECKON aKTUBHOCTHU cepjna. Tak kak mpe-
mapaTsl JIUTHS MPEAyCMAaTPUBAIOT IJIUTEIBHOE
NIpUMeHeHue, ObLJI0 HEOOXOJIIMO ITPOBECTH JKCIIEe-
PHUMEHT C MPOJIOJIKUTETHLHOCTHIO BBEJIEHUS Ipera-
para 90 cyt. [lonyueHHBIe [aHHBIE TaKXKe IIPE]I-
CTaBJIAIOT HEOOXOJAUMBIH (parMeHT JIOKJIHMHHYE-
CKOTO HB3YYeHH: JJI IMOCJIEAYIOIIEro IOIyUYeHH
paspelieHus HA MPOBeJeHNe KINHUYECKUX HCCIIe-
JTOBaHHUH.

3AKJIIOYEHUNE

IIpoBesieHHOE WCCIIE/IOBAaHKE IIO3BOJISIET CliE-
JIaTh CJIEYIOIIVE BBIBObI:

1. JIekapCTBEHHBIN IpemapaT Ha OCHOBE KOM-
IJIeKCA JINTUS ITUTPaTa, OKCHU/A ATIOMUHUS U TIOJIU-
METHJICUJIOKCAHA HE OKa3bIBae€T TOKCUYECKOTO BIIU-
SIHUS Ha (DYHKITMOHAIBHOE COCTOSTHUE IEHTPAIBHON
HEPBHOH CHCTEMBI IIPU BBEIEHUH €r0 KpbICaM B Te-
4JeHue 90 CyT.

2. JlekapCTBeHHBIN Ipernapar Ha OCHOBE KOM-
IUTeKCA JINTHS IUTPATa, OKCHU/IA AJTIOMUHUS U TIOJTU-
METWJICHJIOKCAHA He HMeeT OTPHUIATEIbHOTO BO3-
JIeiCTBUS Ha 3JIEKTPUYECKYI0 aKTHUBHOCTH Cep/Iia
IIpY BBEJIEHUH €r0 KPhICAM B TEUEHUE QO CYT.

KoHdIuKT nHTEpEeCcOB. ABTOPHI 3a5BJISIOT 00
OTCYTCTBUM KOH(IIMKTA HHTEPECOB.

Taoauna 10. ITokazaTenu SJIeKTPHIeCKON aKTUBHOCTH Cep/IIia KPhIC-CAMOK Ha 30-€ CYyTKHU II0CJIe OTMEHBI
BHYTPM>KeJTyIo4HOTro BBesieHu:A JIII Ha OCHOBe KOMILJIeKca JINTUA [UTPaTa, OKCU/A JIIOMUHUA U IOJIMMEeTUICUIOKCaHa

(121-e cyTku sKcniepuMenTa), M + m

Table 10. Indicators of electrical activity of the heart in female rats on the 30® day after discontinuation

of intragastric administration of the DP based on the lithium citrate, aluminium oxide and polymethylsiloxane complex
(121** day of experiment), M + m

ITokasaTesb KoHTpoJsibHas rpyImimna 400 MT/KT 2000 MT/KT 4000 MT/KT
Indicator Control group (mg/kg) (mg/kg) (mg/kg)
YCC, yu./mun (HR, bpm) 367.00 + 23.48 362.00 + 7.92 369.20 + 11.60 357.00 + 9.49
R—-R, mc (ms):

Makc. (max) 171.00 + 11.10 170.20 + 4.86 170.60 + 7.14 178.60 + 5.04

MuH. (min) 162.80 + 10.06 159.80 + 3.35 151.80 + 4.33 156.80 + 7.76

cp. (mean) 167.00 + 10.64 164.80 + 4.03 162.20 + 5.99 168.40 + 4.51
P, mc (ms) 42.00 £ 2.00 39.75 £ 1.03 41.60 + 2.04 42.33 £ 1.45
P-R (P-Q), mc (ms) 44.00 £ 2.00 49.00 £ 1.73 46.60 + 2.48 49.00 + 2.65
QRS, mc (ms) 81.80 + 6.37 92.00 + 7.84 82.00 + 4.69 89.80 + 8.93
QT, mc (ms) 88.00 + 3.29 92.00 + 7.84 86.00 + 4.69 08.40 + 9.49
QTc, mc (ms) 247.40 £ 24.31 226.60 + 20.86 225.60 + 19.42 226.80 + 36.34
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AHa/IN3 JIEKAaPpCTBEHHOTO 00€ecreueHUusI HaCeJIeHUA CEJIbCKUX
nocesreHni HoBocuoupckou od1acTu
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Analysis of Novosibirsk Region rural settlements population
drug provision

Dzhuparov A.S.!, Dzhuparova I.A.?

'LLC “Pharmakopeika-Tyumen” (Novosibirsk)
2Novosibirsk State Medical University

AHHOTAIIUA

IIpoBe/ieH aHAIN3 CUCTEMBI JIEKAPCTBEHHOTO 00ECTIeYeHU ST HACEJIEH U, IPOJKUBAIOIIETO B MyHHUIIUIIAJIbHBIX PaHO-
Hax HoBocubupckoii o6actu (HCO), 3a mepuoz 2012—2020 IT. YctaHoBIeHO, uTo B HCO B mepeueHb JIeKapCTBEHHBIX
npenapartos (JIII), mpo/iaa KOTOPBIX MOKET OCYIIECTBIATHCSA MEAUIMHCKUMU OPTaHU3AIUSIMU, UMEIOIITUMH JIUIIEH3H IO
Ha papManeBTHUYECKYIO JIeSITETHBHOCTD, U UX 000CO0IEHHBIMU MO/IPa3/ieIeHUsIMU, BXOAUT 254 JIIT 110 MeK/1yHapOTHOMY
HEMaTEeHTOBAaHHOMY HAaWMMEHOBAHUIO, 620 TOProBbix HauMeHoBaHuu JIII u3 55 papmakoTepaneBTUYECKUX Ipynil. Pe-
3yJITAThI UccyeoBanus 1ieH Ha JIIT u3 gefictytomiero [lepeuns JIIT moKa3sIBAIOT, UTO GOIBINAS X YACTh (82 %) BXOAUT
B IIEHOBYIO KaTETOPHIO /10 300 Py0O., UYTO CBU/IETEBCTBYET O JOCTYITHOCTU (hapMaIreBTUUECKON MOMOIIH CEJTbCKOMY Ha-
cesieruio HCO. BmecTe ¢ TeM BBISIBJIEHO OTCYTCTBHE €IMHOTO MOAX0/a K GOPMUPOBAHUIO perHoHaIbHOr0 nepeuns JIII,
YTO CTABUT KUTEJIEH MYHUIHMTIAIbHBIX paiiloHOB HCO B cOBepIIIEHHO pa3HbIE YCJIOBU S C TOUKH 3peHus focTynHocTu JITT.

IIpensioxeHbl MEPOIPUATHS M0 ONTUMH3AIUKN CHUCTEMBI JIEKAPCTBEHHOTO 00ECIeUeHUs CeJIbCKOTO HAaCeJIeHUs
HCO: MOHUTOPHUHT JIeKAPCTBEHHBIX CPEJCTB HA HAJTUUME Y HUX TOCY/IaPCTBEHHON PETUCTPAIINHU He Perke 1 pa3a B KBap-
TaJl U BHECEHUE U3MEHEHUN B IEUCTBYIOIIUM [lepeueHb; KOHTPOJIb HAJIUYHS KU3HEHHO HEOOXOAUMBIX U BasKHEUTIINX
JITI B accopTuMeHTe (PeJIb/INEePCKO-aKyIIEPCKUX IIYHKTOB C YU€TOM BU/IOB OKa3bIBAEMOU B HUX METUIIMHCKON ITOMOIIA
U YPOBHS I€H.

Karouesvle caoea: yekapcTBEHHOe obecrieueHue, (esbAnepcKo-aKyIepeKui MyHKT, MeIUIIUHCKasA OpraHU3aIvs,
JIEKapCTBEHHBIE ITPETapaTkl.

ABSTRACT

The analysis of the drug provision for the population living in the municipal districts of the Novosibirsk Region (NR)
for the period 2012—2020 was carried out. It was established that in the NR the List of drug products (DP), the sale of which
can be carried out by medical organizations licensed for pharmaceutical activitiy and their separate divisions, includes 254
drug products under the international non-proprietary names, 620 trade names medicines from 55 pharmacotherapeutic
groups. The results of the study of DP prices from the current List show that most of them (82%) are included into the
price category up to 300 rubles, that testifies to availability of the pharmaceutical care to rural population of the NR. At the
same time, the lack of a unified approach to the formation of the regional List of DP is revealed, which puts residents of NR
municipal districts in completely different conditions in terms of drug availability.

Measures are proposed for optimization of the pharmaceutical care provision system for rural population of the NR:
monitoring of DP as to having the state registration at least 1 time a quarter and making changes to the current List; control
of availability of vital and essential medicines in the assortment of medical and obstetric stations taking into account types
of the medical care provided there and the price level.

Keywords: pharmaceutical care provision, medical and obstetric station, medical organization, drug products.
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BBEJAEHWUE

B cooTBeTCTBUU €O CT. 55 deeparTbHOro 3aKOHa
P® ot 12.04.2010 61-®3 «O6 obOpaleHuu Jekap-
CTBEHHBIX CPECTB» MEIUIMHCKAM OPTaHU3AIUIM,
HMMEIOITUM JINIEH3UI0 Ha (apMaIieBTHUECKYIO Jies-
TEJIbHOCTh, U UX 000COOJIEHHBIM IO/Ipa3/IeIEHUAM
(ambysratopusiM, GeTbAINIEPCKUM U (eThAIIEPCKO-
akymiepckuM myHkram (OAII), ienTpam (oTAeneHu-
M) 0011el BpaueOHOU (ceMelHO) TPaKTUKU), Pac-
[IOJIOKEHHBIM B CEJIbCKUX IOCEJIEHUSIX, B KOTOPBIX
OTCYTCTBYIOT alT€YHble OPTraHU3aIUU, pa3pelieHo
OCYIIECTB/IATh PO3HUYHYIO TOPTOBJIIO JIEKAPCTBEH-
HBIMHU IIperapaTaMi, 3aperuCTPUPOBAHHBIMHM Ha
Tepputopuu PO.

CornacHo npuka3a MuHmMcTepCTBA 3/IpaBOOXpa-
HEHUs W COLHMAJIBHOTO pasputus Poccuu OT
26.06.2010 N? 735H OTIIyCKY U3 MEJIUIIUHCKUX Opra-
HU3AIUHA U 000CO0JIEHHBIX TOIPa3eIeHul Meau-
[MHCKUX OPTaHU3AIUN IMOJJIeXKAT JIEKapCTBEHHbIE
cpencrsa (JIC), 3aperucrpupoBaHHble B PP B ycra-
HOBJIEHHOM TIOPsIIKE W BKJIIOUEHHBIE B IE€PEYEHb
JIC, chopMUpOBaHHBIN C yUeTOM IIOTPEOHOCTH CYO'h-
exrta PO.

Bmecre ¢ TeM mpo6s1eMBI JIEKAPCTBEHHOTO 00e-
CIieueHUs HaceJIeHUs], U OCOOEHHO Y/IaJIeHHBIX Tep-
puTopui, ¢ mo3unuu GOPMHUPOBAHUSA PETUOHAIBHO-
rO TOJIX0/1a, KOHIEMIINU HajIexKaInux dhapMares-
TUYECKUX MPAKTHK U3y4eHbI HEOCTATOYHO.

IIEJIb ICCJIETOBAHUSA

AHayii3 JIeKapCTBEHHOT'O 00ecIeueHus Haceste-
HUSA CeTbCKUX MmoceeHnit HoBocubupckoi o61acTu.

MATEPHAJIBI 1 METO/bI

Cucrema JIEeKAPCTBEHHOTO O0OecIeueHus Hace-
JIEHUs, TPOKUBAIOIIETO B MYHHUIIUMIAIBHBIX paiio-
Hax Hosocubupckoii obiactu (HCO) 3a mepuop
2012—-2020 IT.; HOPMaTHUBHbIE JIOKYMEHTBI, Perjia-
MEHTHUPYIOIINEe MEeIUIMHCKOEe U JIeKapCTBEHHOE
obecnieueHue cesibckux cxuteneil HoBocubupckoit
obJtacty, OIyOJITMKOBAaHHBIE HA OPUITMATIBPHOM CalTe
MunucreperBa 3apaBooxpanenus: HoBocubupckoit
obryactu; IlepeueHb JIeKaPCTBEHHBIX IIPENIApaTOB,
MpoJjaKa KOTOPBIX MOKET OCYIIECTBJISATHCH MeEIH-
IMHCKUMH OPTaHU3aNUAMY, HMEIUMU JIHIEH-
3UI0 HAa (apManeBTHYECKYIO JIeSATeJTbHOCTh, M WX
0060CcO0JIEHHBIMU TTOIpa3AeieHusIMU (aMOyIaTopu-
AMH, QepAIepCKUMA U (debANIepCKO-aKyIIep-
CKUMH IIyHKTaMU, IeHTpaMu (OTIeIeHUSIMHU ) 00IIeH
BpayeOHOU (CeMEHHOM) IpPaKTUKHU), PaCIOJIOKeH-
HBIMHU B CEJIBCKUX MoceaeHnsax HoBocuObupckoi 06-
JIACTH, B KOTOPBIX OTCYTCTBYIOT alITE€YHbIE OpTaHNU3a-
muu (AO); T'ocymapcTBEHHBIA peecTp JieKapCTBEH-
HBIX cpeficTB PO (2020).

INTRODUCTION

According to the Article 55 of the Russian
Federation Federal law of April 12, 2010 No 61-FL
“On Drug Circulation”, the medical organizations
licensed for pharmaceutical activity and their sep-
arate divisions (out-patient clinics, medical assis-
tant’s and medical and obstetric stations (MOS),
centers (departments) of the general medical
(family) practice) located in rural settlements, in
which there are no pharmacy organizations, are
authorized to carry out retail trade of the medi-
cines registered in the territory of the Russian
Federation.

According to the Order No. 735n of the Minis-
try of Health and Social Development of the Rus-
sian Federation (Roszdravnadzor) of June 26, 2010,
the drug products (DP) registered in the Russian
Federation in accordance with the established pro-
cedure and included in the List of DP, formed tak-
ing into account the need of the constituent territo-
ry of the Russian Federation, can be released by
medical organizations and their separate divisions.

At the same time, the problems of drug provi-
sion, especially to remote areas, from the standpoint
of the formation of a regional approach, the con-
cepts of Good Pharmacy Practice are studied insuf-
ficiently.

AIM OF THE RESEARCH
Analysis of drug provision for the population of
the Novosibirsk Region rural settlements.

MATERIALS AND METHODS

The system of drug provision for the popula-
tion living in municipal districts of the Novosibirsk
Region (NR) during 2012—2020; the regulatory
documents governing medical and drug provision
of rural residents of the Novosibirsk Region pub-
lished on the official site of the Ministry of Health of
the Novosibirsk Region; the List of drugs, that can
be sold by the medical organizations having the li-
cense for pharmaceutical activity and their separate
divisions (out-patient clinics, medical assistant’s
and medical and obstetric stations, the centers (de-
partments) of the general medical (family) practice)
located in rural settlements of the Novosibirsk re-
gion without pharmacy organizations (PO); State
Register of Medicines of the Russian Federation
(2020).

During the study, the following methods were
applied: logical, process, statistical, and also content
analysis.
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B xojie ucciaenoBaHUusl MIPUMEHSIIIUCh METOJIBI:
JIOTUYECKUHU, TIPOIECCHBIN, CTATUCTHYECKHUH, a TaK-
JKe KOHTeHT-aHaIu3.

PE3YJIBTATBI 1 OBCY2KJIEHUNE

B HoBocubupckyio 061acTh BXOAAT 30 MYHUIIH-
MaJIbHBIX PAHOHOB, 17 IOCEJIKOB TOPOZICKOTO THIIA,
428 cenpckux agMuHuCcTparuii. Kagectso u mocrym-
HOCTB (papMareBTHIEeCKON IIOMOIIIU CETHCKOMY Hace-
JIEHUIO OOYCJIOBJIEHBI YMEHBIIIEHUEM YHUCJIEHHOCTH
MEIUIIMHCKUX OpraHU3anui, OOJIBIIUM PaJIyCcoOM
00CITy>KMBaHUSA OTHON alTEUHON OpraHu3aInue, He-
JIOCTATOYHOCTBIO PA3BUTHSA HHPPACTPYKTYPHI, OTCYT-
CTBHEM JIOCTATOUYHOTO KOJIMYECTBA KBATH(UIIPO-
BaHHBIX (hapManeBTHYECKUX Kaapos [1, 2]. [To man-
HBIM PoccraTa Ha 01.01.2020 cesIbCKOe HacesIeHHe B
HoBocubupckoii 061acTi cocrapiser 605 997 e,
win 22.7 % ot obmero uncia HaceneHus Hosocu-
6UpCcKOi 00J1aCTH; KOJIMYECTBO CEJILCKUX HACeJIeH-
HBIX ITyHKTOB, BXOZAIINX B 30 MyHUITUIIAJIBHBIX Paii-
OHOB, — 1534. Ilo cocTrosHMIO Ha 01.01.2020 31 Me-
JIULMHCKAsA OpraHU3alus UMeeT JIUIEH3HI0 Ha dap-
MalleBTHUECKYIO JIeATeIbHOCTh. B cocTaB aTHX opra-
HHBAIUHA BXOIHUT 971 000c00IEHHOE TTO/Ipa3/ieJIeHHe
(ambysmatopun, ®AII, neHTpH! (OTHENEHUs) OOIIEH
BpaueOHON (ceMelHOI) NPAKTUKH), PACIIOIOMKEH-
HBIE B CEJIbCKUX IoceneHusx HoBocubupckoit 0b61a-
CTH, B KOTOPBIX OTCYTCTBYIOT AO [3].

®esp/IIIIepCKO-aKyIIEPCKUN MYHKT KaK CTPYK-
TYpHOE IMO/pasfieJieHne MeAUIIUHCKOU OpraHu3a-
nuu (WIK Ke ee CTPYKTYPHOTO IOJ[pa3/ieIeHus)
mpefAHA3HAYEH I OKA3aHUs IEePBUYHOHU JIOBpa-
4yeOHOU MeJIMKO-CAaHUTAPHOHN ITOMOIIH (J1asiee — J10-
BpauyeOHas MeUIIMHCKAsA ITOMOIIb), a TAKIKE IIOMO-
MU B BU/Ie OOJIETUEHUS PABJIMYHBIX TSIKEJIBIX CHM-
IITOMOB, UTO IO3BOJISIET ITOBBICUTH KAYECTBO KU3HU
nanyeHTa (majuimaTuBHAsA MeIUIUHCKAs TIOMOIIb) B
CEeJTbCKUX HaceJIEHHBIX MyHKTaX [4]. [Tpukazom Mu-
HUCTEPCTBA 3PABOOXPAHEHUS U COIUATIBHOTO Pas-
ButHs PO ot 15.05.2012 N 543H (pef1. 0T 03.12.2019)
(mpunoxenne NO 15) «O6 yrBepxkaenuu Ilosoke-
Hus 00 OpraHU3anuy OKa3aHUs IEPBUYHON METIKO-
CAHWTApHOH IIOMOIIU B3POCJIOMY HaCeJIeHHUI0»
omnpepeniens! 3agauu OAII:

— JMIATHOCTHKA, a TaKXKe JIeYEHUE Pa3TIMIHBIX
HEOCJIOXKHEHHBIX OCTPBIX 3a00JIeBaHUH, XPOHUYe-
CKUX 3a00J1€BaHUN U UX 00OCTPEHHUH, ITPOUHX COCTO-
STHUH, TPaBM, OTPaBJIEHUH 10 HA3HAYEHUIO BPayda;

— 3a0saroBpeMeHHble, BBIIIOJIHEHHBIE B HYX-
HOM 00'beMe Ha3HAUEHUs Bpada COIJIACHO JIEHCTBY-
IOIIUM CTaHZAPTaM OKa3aHUs NEPBUYHON MEITMKO-
CaHUTApHOM IOMOIITH;

— TmpoBefieHHE TPOPUIAKTHUECKUX U Jieueod-
HBIX IIPOLIEAYD;

RESULTS AND DISCUSSION

The Novosibirsk Region includes 30 municipal
districts, 17 urban-type settlements, 428 rural ad-
ministrations. The quality and availability of the
pharmaceutical care for the rural population are con-
ditioned by a decrease in the number of medical orga-
nizations, a large service-area radius for one phar-
macy organization, insufficient infrastructure devel-
opment, and the lack of a sufficient number of quali-
fied pharmaceutical personnel [1, 2]. According to the
Russian Federal State Statistics Service by January 1,
2020, the rural population in the Novosibirsk Region
made 605 997 people, or 22.7% of the total number of
the Novosibirsk Region population; the number of
the rural settlements constituting the 30 municipal
districts was 1534. As of January 1, 2020, 31 medical
organizations had the license for pharmaceutical ac-
tivities. These organizations included 971 separate
divisions (out-patient clinics, MOS, the centers (de-
partments) of the general medical (family) practice)
located in rural settlements of the Novosibirsk re-
gion, in which there were no PO [3].

The medical and obstetric station as a structural
subdivision of the medical organization (or its struc-
tural unit) is intended for rendering primary pre-
medical care (further — premedical care) and also
the care in relief of various severe symptoms, that al-
lows to increase quality of life of a patient (palliative
medical care) in rural settlements [4]. The Order of
the Ministry of Health and Social Development of
the Russian Federation of May 15, 2012 No. of 543n
(as amended on December 3, 2019) (annex No. 15)
“On approval of the Regulation on the organization
of primary health care for the adult population” de-
fined the tasks of medical and obstetric station:

— diagnosis, as well as treatment of various un-
complicated acute diseases, chronic diseases and
their exacerbations, other conditions, injuries, poi-
sonings as prescribed by a doctor;

— advance completion of doctor’s appointments
in the required amount, and in accordance with the
current standards of primary health care provision;

— carrying out preventive and therapeutic pro-
cedures;

— organization of home in-patient care (in par-
ticular, when providing palliative care);

— implementation of measures to promote a
healthy lifestyle;

— providing palliative care to patients, including
those with oncology diseases, who need narcotic and
potent drugs, in accordance with the recommenda-
tions of specialist doctors;

— participation in activities for the organization
of the first-aid before arrival of health professionals
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— opraHuzanus cTamuoHapa Ha JioMy (B dact-
HOCTH, IPY OKa3aHUHU NMAJUTHATUBHON ITOMOIIIN);

— OCYIIeCTBJIEHHE MEPOIPUATHH 10 POPMUPO-
BaHUIO 3/T0POBOTO 00pas3a KU3HU;

— OKazaHue NaJUIMaTUBHOM IIOMOIIU O0JIbHBIM,
B TOM 4HCJIe O0JIbHBIM OHKOJIOTHYECKUMHU 3a0071€Ba-
HUSAMH, HYKJAI0IUMCS B HAPKOTUUECKHUX U CUIIBHO-
neictBytonux JIC B COOTBETCTBUU C PEKOMEH/TAITH -
MU Bpadyen-CrelHnaTnucTOB;

— yJacThe B MEpPOIPUATUSIX MO OPraHUu3aIuu
OKa3aHWs IEPBOH IMOMOIINM J0 MPUX0Ja METUITHH-
CKHUX pabOTHUKOB HACEJIEHUI0 MAaIOUHCIEHHBIX
W/WIH PACIOJIOKEHHBIX HA 3HAYUTEJIBHOM yaase-
HUU OT MEJUIIMHCKUX OPTraHU3aIlUd HaceJIeHHBIX
IYHKTOB, TPHU YTPOKAIOIUX JKU3HU COCTOSHUSIX
u/nnu 3a001€BAHUAX;

— TIPOBEJIEHWE CAHUTAPHO-TUTUEHHUYECKUX U
MIPOTHUBO3MU/IEMUYECKUX MEPOTIPUATHI;

— obecnieuenue penenramu Ha JIC a1 amOya-
TOPHOTO JIEUEHHUs IPakJIaH B paMKaX OKa3aHUsA I'o-
Cy/IapCTBEHHO! COIMAJILHOU ITOMOINM W TPakKJaH,
UMEIONUX IPAaBO HA TMOJyYeHUE JIEKAPCTBEHHBIX
CpeACTB OECIIATHO U CO CKUIKOM;

— peayuzarnus JIC U MeIUITUHCKUX U3/IETUA B
cjlydae OTCYTCTBUSI HAa TEPPUTOPUH HACEJIEHHOTO
IyHKTa alTeYHbIX OpraHU3aIlH;

— OCYIIECTBJIEHUE B3aUMOJIEICTBUS C MeJH-
IIMHCKUMH OPTaHU3aNUsIMU, TEPPUTOPUATbHBIMUA
opranamu PocnorpebHanzopa u PocszpaBHazzopa
10 BOITpOCAM OKa3aHUs TOBpaYeOHON MEUITHHCKON
TIOMOIIT! U JIP.

B coorBercTBHM ¢ (denepasbHBIM 3aKOHOM OT
4 mast 2011 T. (B peA. oT 31.07.2020) N2 99-O3
«O UIeH3UPOBAHUHU OT/EJIBHBIX BUIOB IEATETBHO-
ct» (apMarieBTUUECKas JIeSITETbHOCTD TOJIJIEKUT
JINIIEH3UPOBAHUIO. JIMIEH3MOHHbIE TPeOOBaHUS K
OpraHu3aIrusM, OCYyIIECTBJISIONIUM PO3HUIHYIO
TOPTOBJIIO JIEKAPCTBEHHBIMU ITperapaTaMH, perja-
MEHTHPOBAHHI IOCTAHOBJIEHUEM IIPaBUTEJILCTBA PO
oT 22 ;ekabpst 2011 r. N2 1081 (pe. oT 15.05.2020)
«O06 yrBep:kiernu [1oJ10KeHUA 0O JTUIIEH3UPOBAHUU
dapmarieBTHUECKOI JIesITeTbHOCTH». AG3all 3 Moj-
MyHKTA «J» II. 4 TOTO MOJIOKEHUS KacaeTcst 00paso-
BaHUSA CIEIUATHUCTOB, KOTOPOE JIOJIKHBI UMETH Me-
quirHcekre paboTHUkU OAIL: « /7151 ocyIecTBaeHs
¢apmarieBTHUECKON JIesATeIbHOCTA B cdepe obpa-
[[eHUs JIEKAPCTBEHHBIX CPEJICTB VI METUITTHCKOTO
MIpUMeHeHUs B 000CO0IEHHBIX TTOIPA3IeIEHUSIX Me-
JUITAHCKUX OPTaHU3alui <HEOOXOJAUMO> JOIIOJI-
HUTEJIbHOE TTpodeccnoHabHOe 00pa30BaHUE B Ya-
CTU PO3HUYHOM TOPTOBJIU JIEKAPCTBEHHBIMU TIpeIia-
paTaMu I MEJIUITUHCKOTO IPUMEHEHUS TTPU HAJTH -
YHU IIpaBa Ha OCYIIECTBJIEHHUE MEIHUIIUHCKOU Jiesi-
TEJTLHOCTH ».

to the population of small and/or located at a consid-
erable distance from the medical organizations set-
tlements, in life-threatening conditions and/or dis-
eases;

— carrying out sanitary and hygienic, and anti-
epidemic measures;

— providing with drug recipes for out-patient
treatment of citizens within the framework of state
social assistance, and citizens who are entitles to re-
ceive medicines free of charge and at a discount;

— selling of medicines and medical devices in
the absence of pharmacy organizations on the terri-
tory of the settlement;

— implementation of interaction with the medi-
cal organizations, territorial authorities of the Fed-
eral Service for Surveillance on Consumer Right Pro-
tection and Human Wellbeing and the Federal Ser-
vice for Surveillance in Healthcare and Social Devel-
opment on the provision of the premedical care, etc.

In accordance with the Federal Law No. 99-FL
of May 4, 2011 (as amended on 07.31.2020) “On Li-
censing Certain Types of Activity”, pharmaceutical
activity is subject to licensing. Licensing require-
ments for organizations engaged in retail trade of
drug products are regulated by the Russian Federa-
tion Government Decree No. 1081 of December 22,
2011 (as amended on 05.15.2020) “On Approval of
the Regulation on the Licensing of the Pharmaceuti-
cal Activity.” Item 4, sub-item d, paragraph 3 of this
Regulation concerns an education of specialists, that
health professionals of medical and obstetric station
must have: “Implementation of pharmaceutical ac-
tivity in the sphere of drugs for medical application
in separate divisions of medical organizations <re-
quires> additional professional education regarding
retail trade of drugs for medical use with the right to
carry out medical activities.”

Dispensing drugs for medical use by separate di-
visions of the state medical organizations of the No-
vosibirsk Region having the license for pharmaceuti-
cal activity, located in rural settlements, that have no
pharmacy organizations, is carried out according to
the requirements of the Order of the Ministry of
Health and Social Development of the Russian Fed-
eration No. 735n of 26.08.2010 “On Approval of the
Regulations on Dispensing of medicinal (drug) prod-
ucts for medical use by medical organizations, li-
censed for pharmaceutical activity, and their sepa-
rate divisions (out-patient clinics, medical assistant’s
and medical and obstetric stations, centers (depart-
ments) of general medical (family) practice) located
in rural settlements, having no pharmacy organiza-
tions”; and the Order of the Ministry of Health
No. 647n of August 31, 2016 “On Approval of the
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OTITycK JIeKapCTBEHHBIX MPENapaToB I MeJU-
[IMHCKOTO TIpUMeHeHUsi 000COOJIEHHBIMH I10/Ipas]ie-
JIEHUSIMH TOCY/TaPCTBEHHBIX METUITMHCKHAX OPraHu3a-
nuti HoBocuOUpCKOH o0JiacTu, UMEIOIUMHU JIUIIEH-
3110 Ha (hapMaIeBTUUECKYIO JesITEIbHOCTD, PACIIOJIO-
JKEHHBIMHM B CEJIbCKUX TocesieHnssX HoBocubupckoi
00J1aCTH, B KOTOPBIX OTCYTCTBYIOT allTe€YHbIE OpraHu-
3aIUH, OCYIIECTB/ISIETCS B COOTBETCTBUHU C TPEOOBAHU-
sIMU TIprKa3a MUHKCTEPCTBA 3/[PABOOXPAHEHUS U CO-
nuaabHOro pazButus PO ot 26.08.2010 N@ 7350 «O6
yTBepsKAeHnN [TpaBujI OTIycKa JIEKApCTBEHHBIX Ipe-
MapaToB JI/IsI METUIIMHCKOTO MPUMEHEHUST MEeTUITHH-
CKUMH OpTaHU3AIUAMH, UMEIOINUMU JIUIIEH3UI0 Ha
(apmarneBTHUYECKYIO JeATETbHOCTh, U UX 000c00IIEH-
HBIMH TIOfipasziesieHussMu  (amOysratopusiMu, hesrb-
JUIIEPCKUMU U (DeTb/IIIEPCKO-aKyIIIEPCKUMU TTyHKTa-
MH, IleHTpaMu (OTIeJIeHUsAMI) 00I1iel BpaueOHOH (ce-
MEWHOI) MPAaKTHUKH), PACIOJIOKEHHBIMH B CEJTBCKHX
TTOCEJIEHUSX, B KOTOPHIX OTCYTCTBYIOT alITEUHbIE Opra-
HU3AIUN» U IprKaza MUHUCTEPCTBA 3APaBOOXpaHe-
HUA OT 31.08.2016 N2 647H «O0 yTBEp:KI€HUH IIPABUIT
HaJIeKaIled amnTeyHOH MPAKTUKKU JIeKapCTBEHHBIX
MIPEapaToB /I MEAUITUHCKOTO IPUMEHEHHUS».

B pesysibpTaTe aHasM3a OpPraHU3AUN PO3HUY-
Hoit Toprosiu JII1 uepe3 cTpyKTypHBIE OApa3esie-
HUS MEIUITUHCKUX OpPraHU3aIui 3a 2012—2020 IT.
YCTAHOBJIEHO, YTO MUHKCTEPCTBOM 3/IpaBOOXpaHe-
Husi HoBocubGUpCKOW o06siacTh TOJIBKO 11.12.2017
(pex. oT 22.01.2019) mpukazom N 3256 ObLIT yTBEPIK-
neH IlepeueHs JeKkapCTBEHHBIX MpernapaToB (3a uc-
KJIIOUYEHHEM HAPKOTHYECKUX UM IICUXOTPOITHBIX Jie-
KapCTBEHHBIX IIPEapaToB), MPOAaska KOTOPBIX MO-
JKET OCYIIECTBIIATHCA B 060COOJIEHHBIX T10JIpas/iesie-
HUSAX MEIUITUHCKUX opraHusainuii (MO), uMeromux
JIUTIEH3UI0 Ha (papMaIeBTUUECKYIO JAeATeTbHOCTh U
PAacCIIOIOKEHHBIX B CEJIBCKUX moceeHusx HoBocu-
O6upckoi 001aCTH, B KOTOPBIX OTCYTCTBYIOT AO.

KoHTeHT-aHAIM3 HOPMATHUBHBIX JTOKYMEHTOB,
peryIaMeHTHUPYIOIIUX JIeKapCTBEHHOEe obecIieueHe
HaceJIeHUsI, IPOKUBAIOIIET0 B MYHHUIIUIIATbHBIX
pationax HoBocubupckoii 061aCTH 3a IEPUO, 2012—
2020 IT., IOKAa3aJI, YTO OTCYTCTBYET €UHBIN MTOIXO0/T
K GOpPMHUPOBAHUIO pErHOHAJIBHOTO IlepeuHs jekap-
CTBEHHBIX MPENAapaToB, YTO CTABUT KUTEJIEH MYHHU-
[UTAJIbHBIX PAHOHOB B COBEPIIEHHO Pa3HbIE YCJIO-
BUSI TI0 UX JIOCTYITHOCTH.

YeraHosiieHo, uTo B IlepeueHb JJeKapCTBEHHBIX
MpernapaToB, IMPOAaka KOTOPBIX MOKET OCYIIEecT-
BJISITbCA MEJIUITMHCKUMU OpTraHU3aIUsIMH, HUMeIo-
UMM JINIEH3UI0 Ha (papMaleBTUUECKYIO AeATEb-
HOCTb, U WX 00OCOOJIEHHBIMU IOAPABIETEHUIMU
(ambOysnatopuaMu, (peabAlIepcKUMU U QeTbIep-
CKO-aKyIIepCKUMHU IMyHKTaMHU, IeHTpaMu (oTaese-
HUAMU) 00IIell BpaueOHOH (ceMelHOI) TPaKTHKH),
PACITIOJIOKEHHBIMHU B CEIBCKUX HocesieHusax HoBocu-

Rules of Good Pharmacy Practice of Medicinal Prod-
ucts for Medical Use.”

As a result of the analysis concerning the retail
trade organization of DP through structural subdivi-
sions of medical organizations during 2012—2020 it
was established that the Ministry of Health of the
Novosibirsk Region only on December 11, 2017 (as
amended on January 22, 2019) by Order No. 3256
approved the List of DP (except for narcotic and psy-
chotropic drugs), the sale of which can be carried out
in separate divisions of medical organizations (MO)
licensed for pharmaceutical activity and located in
the Novosibirsk Region’s rural settlements, in which
there are no PO.

A content analysis of the regulatory documents
governing drug provision of the population living in
municipal districts of the Novosibirsk Region during
2012—2020, showed that there is no unified ap-
proach to formation of the regional List of DP, that
puts residents of municipal districts in completely
different conditions regarding availability of medici-
nal products.

It has been established that the List of DP, the
sale of which can be carried out by medical organiza-
tions licensed for pharmaceutical activity, and their
separate divisions (out-patient clinics, medical assis-
tant’s and medical and obstetric stations, centers
(departments) of general medical (family) practice)
located in rural settlements of the Novosibirsk re-
gion, where there are no PO, includes 254 medicinal
products with international non-proprietary names
(INN), 620 trade names (TN) of medicines from 55
pharmacotherapeutic groups.

The study of the relevance of the List of DP
was conducted according to the State Register of
Medicines of the Russian Federation (version
2020). It was established that the validity of the
registration certificate of 39 (15.35%) medicines
from the List approved by the Order No. 3256 of
the Ministry of Health of the Novosibirsk Region
on December 11, 2017 (as amended on January 22,
2019) has expired. In this regard, it is necessary to
conduct continuous monitoring of medicines for
their state registration, and make changes to the
current List, which in our opinion will contribute
to improving the quality of drug provision of the
population living in rural settlements of the Novo-
sibirsk Region.

The assortment of DP has to correspond the
type and volume of the medical care provided in
medical and obstetric stations; at the same time, the
availability of vital and essential drugs (VED), and
over-the-counter drugs is obligatory. Types of medi-
cal care delivered by a medical and obstetric station,
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OupCcKoU 06J1aCcTH, B KOTOPBIX OTCYTCTBYIOT AO, BXO-
JIAT 254 JIEKaPCTBEHHBIX IIPENapara ¢ MeKIyHapo/I-
HBIM HellaTeHTOBaHHBIM HauMmeHoBanumem (MHH),
620 ToproBbix HauMeHoBaHu# (TH) jiekapcTBEHHBIX
IIpernapaToB u3 55 hbapMaKOTeparneBTUUECKIX IPYIIIL.

N3zyuenme axtyanpHOCTH IlepeuHs jiekapcTBeH-
HBIX CPEZICTB IIPOBOJUJIOCH COTJIacHO I'ocymapcrBeH-
HOTO peecTpa JIEKAPCTBEHHBIX cpeficTB PO (Bepcus
2020 Tr.). YcraHoBJIeHO, uTO ¥ 39 (15.35 %) Jsiekap-
CTBEHHBIX CPeZICTB U3 [lepeuHs, yTBEpKIEHHOTO TIPU-
ka3oM MuHucTepcTBa 31paBooxpanenus HoBocubup-
CKOH 00J1aCTH OT 11 7IeKa0psi 2017 T. (pe1. 0T 22.01.2019)
N 3256, CpOK JIEHCTBUS PETHCTPAIIOHHOTO Y/IOCTO-
BEpEHUs HCTEK. B CBS3U C ATHIM NPEJCTABIISIETCS He-
00XO/TMMBIM ITPOBEJIEHHE TTOCTOSTHHOTO MOHUTOPHHTA
JIEKAPCTBEHHBIX CPEJICTB HA HAJIWYHE y HUX TOCyAap-
CTBEHHOHM PpETUCTpAIlii U BHECEHUE W3MEHEHHH B
JlericTByromui [Tepedenp, 4To Oy/IET, IO HAIIIEMY MHE-
HUIO, CITOCOOCTBOBATh IOBBIIIEHUIO KAYeCTBA JIeKap-
CTBEHHOTO O0ecIieue s HaceJIeHUs, IIPOXKUBAIOIIETO
B CEJIbCKUX TocesieHnsIX HoBocuOUpCKo# 0b61acTy.

J71a okazanus papMareBTHIECKOH IIOMOIIH ac-
COPTHMEHT JIEKaPCTBEHHBIX ITPEIIapaTOB I0JIKEH CO-
OTBETCTBOBATh BUJIAM U 00bEMY METUIIMHCKOU II0-
MoOIIK, oKasbiBaeMoi B ®AII, mpu aToM 00sA3aTe b
HO HaJIWYUE JKU3HEHHO HEOOXOJUMBIX U BaKHEH-
mux JIIT (KHBJIII) u npemnapaToB 6e3penenTypHO-
ro ormycka. [Ipu aHasM3e pernoHAJIBLHOTO IEPEYHS
HaMu ObLIM YUTEHBI BUJIBI OKA3bIBAEMON MeIUITMH-
ckort momoru PAII, ucrosnbp30BaHuE JIEKAPCTBEH-
HBIX Ipenapartos u3 nepeuns XKHBJIII. Huxke npen-
CTaBJIeHAa XapakKTepucThka IlepedHs JiekapcTBeH-
HBIX MIPEapaToB, pa3pelleHHbIX K peaTn3auu ye-
pe3 ®AII B HoBocubupckoii 061acTu:

Kosmuectso JIIT:

MHH ... e 254

TH oo 620
KonnuectBo dpapmakorepaneBtuueckux rpymm JIIT ... 55
Vaenbublii Bec (%):

HauMmeHOBaHUA KHBJIIT .................... 42.1

GespenenTypHbIX JITT. ... ...ovveeinnn.... 55.1

HetictBytonuii [lepeueHpb JieKapCTBEHHBIX ITPe-
[apaToB BKJIIOYAET 107 (42.1 %) HaUMeHOBaHUH Jie-
KapcTBeHHBIX cpeficTB u3 cnucka KHBJIII, yrepxk-
JICHHOTO pacHopsi)KeHueM IpaBUTeabcTBa PP oT
12.10.2019 N2 2406-p. Ha mosio 6e3perenTypHbIX
IIperaparoB IPUXoauTes 140 (55.1 %) HaMMeHOBa-
Hui accoptumenTa JIC.

CTpyKTypHBIE MOZpa3/esieHUsl MeJUIMHCKUX
opraHusanuii He (GOPMHUPYIOT PO3HUYHBIE IIEHBI.
®opMupoBaHUe PO3HUYHBIX II€H, B TOM UHCJIe HA
JITI, BrutoueHHble B [lepeueHb KU3HEHHO HEOOXO-
JIMBIX U BQXKHEUIIIUX JIEKAPCTBEHHBIX IIPENapaToB,
ocytectsisiercs mocrasimukom JIIT [1, 5—7].

use of medicines from the VED List were considered
during the analysis of the Regional List. Characteris-
tics of the medicines in the List allowed for realiza-
tion through medical and obstetric stations in the
Novosibirsk region are presented below:

Quantity of drugs:
INN L e 254
TN 620
Number of pharmacotherapeutic groups of the DP.. .. .. 55
Proportion (%):
namesof VED............. ... ...ccoiiii... 42.1
over-the-counterdrug....................... 55.1

The current List of DP includes 107 (42.1%)
names of medicines from the VED List approved by
the Order No. 2406-r of the Russian Federation Gov-
ernment of October 12, 2019. Over-the-counter med-
icines account for 140 (55.1%) names of the drug as-
sortment.

Structural subdivisions of medical organizations
do not form retail prices. Their formation, including
those remedies in the List of Vital and Essential
Drugs, is carried out by the medicinal product sup-
plier [1, 5—7].

The study of drug prices from the current List
approved in the Novosibirsk Region allowed to es-
tablish that most of them (82%) belong to the price
category up to 300 rubles. This indicates the avail-
ability of the pharmaceutical assistance to the rural
population of the Novosibirsk Region.

To increase the level of profitability of medical
and obstetric stations as a retail entity, the assort-
ment includes medical devices, disinfectants, per-
sonal hygiene products, medical utensils, facilities
for care of the patients, newborns and children,
eyewear and its care items, mineral waters, prod-
ucts of clinical and dietary nutrition, dietary sup-
plements, perfumery and cosmetic products. The
nomenclature of this part of the additional assort-
ment is formed by health professional of a medical
and obstetric station at their own discretion, and
depend on the needs and income level of the popu-
lation.

Responsibility for the organization and control
over the sale of drugs in the separate structural divi-
sions by order of the head of the medical organiza-
tion is assigned to the responsible persons (health
professionals of medical and obstetric station). Drug
sale regulations are observed. It was established that
mainly health workers who has reached a retirement
age are employed at the medical and obstetric sta-
tions of the Novosibirsk Region. The introduction of
drug labeling from July 1, 2020 causes difficulties in
the organization of timely drug provision of the pop-
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HcenenoBaHue IieH Ha JleKapCTBEHHbBIE IIpera-
pathl u3 felicTBytomero Ilepeuns jexkapcTBEHHBIX
npemnapatoB HoBocuOUpCcKoil 06J1acTH MO3BOJIUIIO
YCTaHOBUTD, YTO OOJIbINAS UX YacThb (82 %) BXOJIUT B
[IEHOBYIO KaTeropuio 70 300 py0. DTO CBUETEb-
CTBYET O JIOCTYIHOCTH (hapMaleBTUUeCKOU OMOIIH
cestbcKOoMy HacesteHuio HoBocubupckoit obracry.

J17151 IOBBIIIEHYSI YPOBHS JIOXOTHOCTH (PYHKITH-
onupoBanusa PAIl kak cyObeKTa pPO3ZHUYHOU TOP-
TOBJIA B aCCOPTHUMEHT BKJIIOUAIOT MEJIUIIUHCKUE 13-
Jlenus, e3nHPUITUPYIOIre CPeZCTBa, IIPeAMETH U
Cpe/icTBa JIMYHOU TUTHEHBI, TOCYy /Il MEeIUI[UH-
CKUX IIeJIel, IPEeIMETHI U CPEJICTBA, IPeTHA3HAUEH-
HBIe JUIA yXo7ia 32 O0JIbHBIMU, HOBOPOXKJEHHBIMU U
JIeTbMU, OYKOBYIO OIITHKY U CPEZICTBA yXO7a 3a HeH,
MUHEPATbHBIE BOJIbI, TPOAYKTHI JIEIEOHOTO U JUETU-
YeCcKOTo ITUTaHUsA, OMOJIOTUYEeCKN aKTUBHBIE J100aB-
KU, TapIoMepHO-KOCMETHYECKYIO MPOAYKIU0. Ho-
MEHKJIaTypa 3TOH YacTU JOIOJHUTEIBHOTO acCop-
TUMeHTa GOPMUPYETCS CAMOCTOATEIBHO MEIUINH-
ckuM pabotHukoMm OAIl B 3aBUCHMOCTH OT MOTPeO-
HOCTH ¥ YPOBHA JI0X0/1a HaceJIeHUs.

OTBETCTBEHHOCTH 32 OPTAHU3AIUIO U KOHTPOJIb
Haj peasnzarueii JIII B 060c06IE€HHBIX CTPYKTYP-
HBIX [TOJ[pa3/ie/IeHUAX IPUKa30M PyKOBOAUTEIA Me-
JUIOUHCKON OpraHu3aluy BO3JIOKEHAa HAa OTBeT-
CTBEHHBIX JuIl (MeAUIMHCKUX paboTHUKOB PAIT).
IIpaBuiia npojaku JieKapCTBEHHBIX IIpeIapaTos co-
Oroparores. YeraHosieHo, uto B ®AIT HoBocubup-
CKOM obsiacT paboTaloT MPEUMYIIECTBEHHO Meau-
OMHCKUE pabOTHUKH, TOCTUTIINE IIEHCHOHHOTO BO3-
pacra. BBezieHre MapKUPOBKHY JIEKAPCTBEHHBIX IIpe-
apaToB ¢ 01.07.2020 BBI3BIBAET TPY/IHOCTH B Opra-
HHU3aIuu paboOThI 10 CBOEBPEMEHHOMY obecrieue-
HUIO HaceJeHUs JIeKapCTBEHHBIMH IIperapaTaMu,
oTMeuaeTcs HU3Kasg MOTHUBAIUA TPyZa MeIUI[UH-
CKHX PabOTHUKOB (BBe/leHHE MEPCOHAIIBHOU Mare-
pUQIBHOM OTBETCTBEHHOCTH, HE3HAUUTEJIbHBIE Jle-
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ulation; besides, there is a low motivation for the
work in medical professionals (introduction of per-
sonal liability, insignificant monetary surcharges for
pharmaceutical activity).

CONCLUSION

The study of a drug provision system in the NR
rural settlements revealed the need for its optimiza-
tion. Hence, the following measures are proposed:
monitoring of medicines for the state registration at
least 1 time a quarter and modification of the current
List of DP; control of availability of vital and essen-
tial drugs in the assortment of medical and obstetric
stations, taking into account types of the medical
care provided and drugs price level.
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HEeKHBIE JIOTLIATHI 32 OCYIIeCTBIeHne (hapMalleBTH-
YEeCKOU JIeSITeIbHOCTI).

3AKJIIOYEHUNE

V3yueHre CHCTEMBI JIEKAPCTBEHHOTO obecrieve-
HHA HaceJieHus cesbekux nocenenuii HCO BprABUIIO
HeOOXOMMOCTh ee ONTHUMHU3anuu. B cBA3U ¢ 3TH
MIPEJUIOKEHBI CJIEAYIONEe MEPhl: MOHUTOPHHT Jie-
KapCTBEHHBIX CPE/ICTB Ha HAJIWYMeE Y HUX TocyAap-
CTBEHHOU PETUCTPAIN He pPeke 1 pa3a B KBapTaa U
BHECEHUE U3MEHEeHUU B JedctByromuil [lepeuens;
KOHTDPOJIb HQIMYHUSA JKU3HEHHO HEOOXOAMMBIX U
BOKHEUIINX JIEKAPCTBEHHBIX IIPENapaToB B accop-
tuMenTe OAII ¢ yueToM BHIOB OKa3bIBAEMOU B HUX
MeAUIIMHCKON ITIOMOIIY U YPOBHS II€H.

KondaukT nHTEpEeCcOB. ABTOPHI 3a5BJISIOT 00
OTCYTCTBUM KOH(JINKTA NHTEPECOB.
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Use of cephalosporins in a multifield hospital
of the Republic of Tajikistan

Savchenkova L.V.!, Saidova M.N.2, Pulotzoda I.P.3

‘Bogomolets National Medical University (Ukraine)

2Tajik National University (Republic of Tajikistan)

3Main Department of the State Surveillance Service of Healthcare and Social Protection in the Sughd Region
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AHHOTAITMA

Ilenp mccaenoBaHUA. AHAIN3 IPUMEHEHHUA 11e(daTOCIIOPUHOBBIX AHTUOMOTHKOB B MHOTOIIPO(QMIBHOM CTa-
nuronape (MIIC) PeciyOsuku TaizKUKHCTaH B 2011—2018 TT.

MaTepuaabl U MeTOJBI. [l OIleHKN JUHAMUKYI IPUMeHeHUs 11edaIoCIIOpUHOB UCIIOIb30BATH CTAaHAAPTH-
supoBanHyio ATC/DDD-mertoznosoruto (mokasarenu: « DDDs (Defined Daily Doses — KOJIHU€CTBO yCTaHOBJIEHHBIX CYTOU-
HBIX /103)/100 KOUKO-/IHEH», «00111ee DDDs 3a roj», «IporeHT ot o61ero DDDs»).

PesyaspTaTsl. BeueHnn pa3IndHbIX 3a00IeBaHUN HHPEKITNOHHOTO reHe3a 3HAYUTEIBHO Jallle HCIOIb3YI0TCA
1edaJIOCIIOPUHBI TI0 CPaBHEHUIO ¢ AaHTUMHUKPOOHBIME npenapatamu (AMII) apyrux kiaccos. [loss 1nedasocnopuHOB B
crpyktype Bcex AMII, npumensiemsix B MIIC, cocraBiifgeT okojo 70 %. be3ycj0BHBIM JINJIEPOM fABJIAETCA LeTPHAKCOH,
IIPHIMeHeHNe KOTOPOTo 32 YKa3aHHBIH IIEPHOJ BO3POCIIO B 7.5 pa3a. CHIKeHUe IPUMeHeHUs 11e(aIoCTIOPUHOB IIEPBOTO
IIOKOJIEHUSI CJIEJIyeT CYUTATh IOJIOKUTEILHON TEHJIEHIIUEeH B MOAX0ZaX K aHTUOAKTepuabHOU Tepanuu. OTMevannuch
JIMIIb eJUHUYHbIe cIydau IPUMeHeHusA 1edaJocIopUHOB 3-TO MOKoJeHu:A — nedTasuauma U redonepasoHa, a TakxKe
11eaIoCIIOprHa 4-T0 TIOKOJIEHUA — IedennMa, KOTOPOe HOCHIIO CITyJalHBIN XapakKTep.

3akyno4deHUe. Pe3yrpTaTsl IPOBEIEHHOTO HCCIIEIOBAHUS MOTYT CIIY>KUTh 0O0CHOBaHIEM JIJIs IJIAHUPOBAHUA 3a-
KyTIOK JIEKAPCTBEHHBIX IIPETapaToB I MHOTONPO(MUIBHBIX CTAIIOHAPOB, a TAKXKe HCIO0Ib30BATHCA /IJIA AaHAJIN3A PAI[H0-
HaJBHOCTHU IPUMEHEHNU aHTUMUKPOOHBIX ITPenaparToB, yIUTHIBasA OMACHOCTb Pa3BUTUA aHTUOMOTUKOPE3UCTEHTHOCTH.

Kaoueeswvte croea: aHTUMUKPOOHBIE TTpemnaparsl, edanocnopusl, ATC/DDD-Metomosorusi, TasKUKHCTaH.

ABSTRACT

Aim. Analysis of the use of cephalosporin antibiotics in a multifield hospital (MH) of the Republic of Tajikistan in
2011—2018.

Materials and methods. To assess the dynamics of the use of cephalosporins, the ATC/DDD methodology
was used (parameters: index DDDs (Defined Daily Doses) / 100 bed-days, total DDDs per year, percentage of total DDDs).

Results. Inthe treatment of various infectious diseases, cephalosporins are much more often used in comparison
with antimicrobial drugs (AMD) of other classes. The proportion of cephalosporins in the structure of all AMD used in the
MH is about 70%. The undisputed leader is ceftriaxone, the use of which has increased by 7.5 times over the indicated pe-
riod. The decline in the use of first-generation cephalosporins should be considered a positive trend in approaches to anti-
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biotic therapy. There were only isolated cases of the use of 3 generation cephalosporins — ceftazidime and cefoperazone,
as well as the 4™ generation cephalosporins — cefepime, which were random.

Conclusion. Theresults of the study can serve as a rationale for planning the procurement of drugs for multifield
hospitals, as well as for the analysis of the antimicrobial drugs use rationality, taking into account the risk of antibiotic re-

sistance development.

Keywords: antimicrobial drugs, cephalosporins, ATC/DDD methodology, the Republic of Tajikistan.

BBEJEHUE

IledanocrmoprHOBbIE AHTUOUOTUKU TPUMEHSI-
IOTCS B KJIMHUYECKOH ITPaKTHKe C cepeuHbl XX B.,
boJtee ueM 3a 50 JIeT CHHTE3UPOBAHO OKOJIO 50 Ipe-
[1apaToB 3TOH Ipymnmbl. B mocienHee gecaTuieTne Bo
MHOTHX CTpaHax MHPa, B TOM uucje B Pecrmybirke
Tamxukucran, HaOIIOMAeTCs pe3Koe YBeJTUdYeHUe
YacToThl uX npuMmeHeHwus [1, 2]. IIpemaparsr 3T0M
IPYIIIBI B HACTOsIIIEe BPeMs 3aHIMAIOT BeJyIIiee Me-
CTO W IIHUPOKO IPUMEHSIOTCS B CTAI[MOHApe IIPHU
OaKkTepHaTbHBIX MHQEKIUAX MPAKTHIECKU JII0O0H
soxkanuzanuu. IIpu MHOruX 3a00IeBaHUSX OHU BXO-
JIAT B CXEMBI TEPAIIUU B KAUECTBE CPEJICTB IIEPBOTO
pAna, BKIIOYEHBI B IPOTOKOJIBI JIeUeHUs 3a00s1eBa-
HUU Pa3IMIHON 3THOJIOTHU. [10 MHEHHIO 6OJTBITIH-
CTBa CIIEIIMAJIUCTOB TAaKOU WHTEpPeC K Ipernaparam
JIAHHOU TPYHIIbl OOBsCHSAETCS OCOOEHHOCTSIMH HX
¢dapmakoUHAMHUKH, OBICTPHIM OAKTEPUITAHBIM
nericTBreM, (GapMaKOKUHETUYECKUMU XapaKTepH-
CTUKAMU, yZOOCTBOM IPUMEHEHUS U JO3UPOBKH,
HUBKOU TOKCHUYHOCTBIO, XOPOIIIEN MEPEHOCHMOCTHIO
Y BO3MOXKHOCTBI0 KOMOWHAIUHU C IPYTUMU aHTHOAK-
TepHUaJbHBIMU CpeJicTBaMu [3—5].

OnHako B IoOcjIefHUE TO/bl Habiomaercs Tpe-
BOJKHAsI TEH/IEHITUA K CHIDKEHUIO 3 ()EKTUBHOCTH Iie-
danocropunoB (L[C) B pesysibrare pacpocTpaHeHUsI
KaK FOCIHUTAJIBHBIX IITAMMOB MUKPOOPTaHU3MOB, TaK
U B IIeJIOM MUKPOOPTAaHU3MOB C MOHIKEHHOH UyB-
CTBUTEJIBHOCTBIO WJIM YCTOUUYMBBIX K 3TOH TPYIIIIE aH-
THOMOTHKOB. B CBsA3M ¢ 5TUM OOJIBIIIHMHCTBO CIIeI[Aa-
JIUCTOB CXOJIAATCSI BO MHEHUH O HEOOXOMMOCTH TIE€pe-
CMOTpA MOAXO/IOB K HCIOJIB30BAHUIO I1e(daIOCIIOpH-
HOBBIX AHTHOWOTHKOB IIpU JIEUeHWH WHGEKIUH B
CTalMOHApe C YUeTOM COBPEMEHHBIX TeHJIEHITUH pac-
IIPOCTPaHEHUS aHTHONOTUKOPE3UCTEHTHOCTH.

Kak wu3BecTHO, 1edaiocCIOpuHOBbIE aHTHOHO-
TUKU UMEIOT MIUPOKUH CIIEKTP aHTUMUKPOOHOU ak-
TUBHOCTH, OHAKO €CTh MHUKPOOPTaHU3MBI, B OTHO-
meHnu KoTopbix 1[C suineHsr hapMaKoI0ruiecKon
aKTUBHOCTH. DTO TPeK/e Bcero obyuratHele u da-
KyJIbTAaTUBHBIE BHYTPUKJIETOUHBIE MHKDPOOPTaHU3-
MBI — XJIAMUJIUH, PUKKETCUU, JIETUOHEJITIbI, MUKO-
Ia3Mbl. VICTUHHOW TPUPOHON Pe3UCTEHTHOCTHIO
k LIC 06y1aaroT TOIPKO MUKOIUIA3MBI, TaK KaK B UX
KJIETOYHOU 00OJIOUKE OTCYTCTBYET IMENTHUIOTIINKAH,
KOTOPBIU SIBJIAETCA MUIIEHBIO JJIsI OTUX Ipemapa-

INTRODUCTION

Cephalosporin antibiotics have been used in
clinical practice since the middle of the 20" century,
and about 50 drugs of this group have been synthe-
sized in more than 50 years. In the last decade, in
many countries of the world, including the Republic
of Tajikistan, there has been a sharp increase in the
frequency of their use [1, 2]. The drugs of this group
currently occupy a leading place and are widely ad-
ministered in hospitals for bacterial infections of al-
most any localization. For many diseases, they are
included in the therapy regimens as first-line agents,
are incorporated into the treatment protocols for dis-
eases of various etiology. According to the most ex-
perts, this interest in the drugs of this group is ex-
plained by the peculiarities of their pharmacody-
namics, fast bactericidal action, pharmacokinetic
characteristics, ease of use and dosage, low toxicity,
good tolerance and the possibility of combination
with other antibacterial agents [3—5].

However, in recent years, there has been an
alarming trend towards a decrease in the effective-
ness of cephalosporins (CS) as a result of the spread
of both nosocomial strains of microorganisms and,
in general, microorganisms with reduced sensitivity
or resistant to this group of antibiotics. In this re-
gard, most experts agree on the need to revise the
approaches to the use of cephalosporin antibiotics in
the treatment of infections in a hospital, taking into
account the current trends in the spread of antibiotic
resistance.

As you know, cephalosporin antibiotics have a
wide spectrum of antimicrobial activity, however,
there are microorganisms in relation to which CS
lack pharmacological activity. These are, first of all,
obligate and facultative intracellular microorgan-
isms — Chlamydia, Rickettsia, Legionella, Myco-
plasma. Only Mycoplasmas have true natural resis-
tance to CS since there is no peptidoglycan in their
cell membrane which is a target for these drugs. In
relation to Chlamydia and Legionella, CS exhibit
some activity in vitro, however, due to the fact that
the drugs do not penetrate into cells (where these
pathogens are localized), they do not have clinical ac-
tivity. Cephalosporin antibiotics also do not show ac-
tivity against enterococci and Gram-negative anaer-
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TOB. B oTHOIIIeHNYU xamMmuani u iernonest L[C mpo-
SIBJISTIOT HEKOTOPYIO aKTUBHOCTD in Vitro, OJHaKO B
CBSI3U C TEM, UTO MPenapaThl He MPOHUKAIOT BHYTPh
KJIETOK (T/1e JIOKATUBYIOTCS STU BO30OYIUTENN ), KITH-
HUYECKON aKTUBHOCTBIO OHU He obsrazaroT. Iedaio-
CIIOPUHOBBIE AHTHOWOTHUKHU TaK)Ke HEe IPOSBIISIOT
aKTUBHOCTh B OTHOIIIEHUM YHTEPOKOKKOB M TpaM-
OTPUIIATEIFHBIX aHA’POOHBIX MHUKPOOPTaHU3MOB,
3a UCKII0UeHneM 1iepaMUITUHOB (11e(OKCUTHH, Iie-
doreran, nedpmeraszon) [3, 4].

JuHaMudeckoe HaOJII0IeHHEe 3a UCII0JIb30BaAHM-
eM aHTUOMOTUKOB PAa3JIMYHBIX TPYIII TaeT BO3ZMOXK-
HOCTb BBISIBUTH TEHJEHIIMH 3TOTO IIporiecca M dJa-
CTUYHO IIPOTHO3UPOBAThH PA3BUTHE PE3UCTEHTHOCTH
K HUM, YTO ITO3BOJISIET pa3paboTaTh CTPATETHIO UX
HazHa4YeHUsl, CHOCOOHYIO B HEKOTOPOH CTEIeH! CHU-
3UThH MOCJIEACTBUS PACIPOCTPAHEHUS] YYBCTBUTEb-
HOCTH K aHTHOMOTHKaM. HaunHas ¢ 1997 T. MpOBO-
JIUTCS TIOCTOSTHHBI MOHUTOPHUHT MPUMEHEHUS aH-
THOAKTEpHUAIbHBIX IPENAPATOB B PaMKax ITPOEKTa
ESAC (European Surveillance of Antimicrobial
Consumption) B 26 crpanax EBpocoro3sa, a B mocsiez-
Hue rojibl B Poccnu u crpanax bantuum [6]. B Taypku-
KHCTaHe UCCIeIOBAHMUs IPUMEHEHNST aHTHOAKTEPU-
aJIBHBIX IIPENapaToB C UCIIOJIb30BAHUEM YHUDHUITU-
POBaHHBIX MEXK/YHAPOJIHBIX IOKa3aTesIel eIMHUY-
HBI U HE CUCTEMATU3UPOBAHbBI. YUUTHIBAsI BHICOKUH
WHTEPEC K aHTUOAKTEpHAJIbHBIM IIpernapaTtaM W3
rpynmnbl [IC B KIMHUYECKOH IIPAKTHUKE, & TaKKe
OTIACHOCTh OECKOHTPOJIBHOTO IIPUMEHEHUs aHTH-
OHUOTUKOB, aBTOPHI IPOBEJHU OIEHKY IIPUMEHEHUs
I[IC B mHOTOmpodmisHOM cranpoHape (MIIC) Pe-
cy6auku TaKUKHUCTaH.

IEJIb NCC/IEAOBAHUA

Ananu3s nmpuMeHeHUs 11e(aTOCIOPUHOBBIX aH-
THOWMOTHKOB B MHOTOITPOMHUIBHOM cTamuoHape Pe-
cry6auky TaKUKUCTaH B 2011—2018 TIT. ¢ UCIIOIb-
30BaHueM DDD-meTomosiorumu.

MATEPHAJIBI 1 METO/bI

Jlns uzyuenus quHamuky npumeHenus 1[C uc-
MOJTb30BIM  CTaHJapTu3upoBannyio ATC/DDD-
merozmosoruio (Anatomical Therapeutic Chemical
Classification Sistem (AHaToMO-TepaneBTUYECKO-
xumudeckass — kinaccudukanusa)/Defined — Daily
Dose — ycTaHOBJIEHHAsI CYyTOYHAsI /1032), TO3BOJISAI0-
IIyI0 OIEHUTHh NOTpebJeHHe JIEKAPCTBEHHBIX
cpenict (JIC), cpaBHUTD HOJTyUYeHHBIE PE3YJIBTATHI U
pazpaboraTh PEKOMEHJAIUU 110 PANHOHATIFHOMY
Ha3HAYEHUIO [IPENapaToB JaHHOU IPynsbl. Vcrois-
3oBanue JIC u3 rpynnsl 11C B yesnoBusax MIIC onenu-
B 1o mokazatessiMm «DDDs (koimmnuectBo ycera-
HOBJIEHHBIX CYTOYHBIX /103)/100 KOUKO-/THEH », «00-

obic microorganisms, with the exception of cefamy-
cins (cefoxitin, cefotetan, cefmetazole) [3, 4].
Dynamic observation of the use of various
groups antibiotics makes it possible to identify trends
in this process and partially predict the development
of resistance to them, which allows to develop a
strategy for their prescription that can, to some ex-
tent, reduce the consequences of the spread of anti-
biotic hypersensitivity. Since 1997, permanent moni-
toring of the use of antibacterial drugs has been car-
ried out within the framework of the ESAC (Europe-
an Surveillance of Antimicrobial Consumption) proj-
ect in 26 EU countries, and in recent years in Russia
and the Baltic countries [6]. In Tajikistan, studies of
the consumption of antibacterial drugs using unified
international indices are occasional and not system-
atized. Taking into account the high interest in anti-
bacterial drugs from the group of CS in clinical prac-
tice, as well as the danger of uncontrolled use of anti-
biotics, the authors evaluated the use of CS in a mul-
tifield hospital (MH) of the Republic of Tajikistan.

AIM OF THE RESEARCH

Analysis of the use of cephalosporin antibiotics
in a multifield hospital of the Republic of Tajikistan
in 2011—2018 using DDD-methodology.

MATERIALS AND METHODS

To study the dynamics of the use of CS, the
standardized ATC / DDD-methodology (Anatomi-
cal Therapeutic Chemical Classification System /
Defined Daily Dose) was used which makes it pos-
sible to evaluate the use of medicinal products
(MP), compare the results obtained and develop
guidelines for the rational prescription of drugs in
this group. The use of drugs from the CS group un-
der MH conditions was assessed in terms of DDDs
(number of defined daily doses) / 100 bed-days, to-
tal DDDs per year, as well as percentage of total
DDDs, in accordance with the defined daily dose of
this drug for a given year, adopted by the World
Health Organization.

RESULTS AND DISCUSSION

CS are widely used in clinical practice, account-
ing for more than half of the prescription of drugs in
MH of the Republic of Tajikistan, while the dynamics
of the share of CS in the spectrum of used antimicro-
bial drugs (AMD) is gradually increasing. So, in 2011,
the percentage of the total DDDs of this group of
drugs was 59.6, in 2016 — 72.37, that is more than
2/3 of the AMD prescribed in the hospital are pre-
cisely the CS, the proportion of which increased by
10% (Fig. 1) over 5 years. Fig. 1 shows that the level of
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mee DDDs 3a roji», a Tak»Ke «IPOIEHT OT OOIIEro
DDDs», B COOTBETCTBHY C YCTAaHOBJIEHHOU CyTOUHOU
nosoit aroro JIC Ha JaHHBINA roj, npuHsaTor BO3.

PE3YJIBTATBI 1 OBCY2KAEHUE

[JC mmpoKO HPUMEHSIOTCS B KIMHUYECKOH
MIPaKTHKe, COCTaBJIsisA 60JIee MOJIOBUHBI Ha3HAUEHUH
JIC B MIIC Pecmy6siniku TaKUKUCTaH, TP 9TOM B
nunamvuke 1011 [{C B clieKTpe mpuMeHsieMbIX aHTH-
MUKpOOHBIX mpenapatoB (AMII) mocTeneHHO pac-
teT. Tak, B 2011 I. mporieHT oT 0611iero DDDs raHHOI
rpynmsl JIC coctaBuit 59.6, B 2016 . — 72.37, T. €.
6osiee 2/3 U3 Ha3HAYEHHBIX B cranuonape AMIT —
ot0 uMeHHO IIC, /1oy TpuMeHeHUs KOTOPBIX 3a
5 J1eT BeIpociia Ha 10 % (puc. 1). VI3 puc. 1 BUAHO, IYTO
ypoBeHb npumenenus L[C 2015 r. coxpaHsieTcs A0
2018 r., Haxo/sACh B AUana3oHe 61.35—72.37 %.

[Ipu aHaAyIM3e TAKOTO IOKa3aTesisl, KaKk «obliee
DDDs 3a rojsi», 6bUIO YCTAaHOBJIEHO, UTO B IIEPUO]
2011—2018 rr. gona npuMmeHenus I[C Bbeipocsia B
5.8 pasa, cocranissa 2556 DDDs B 2011 1. 1 14 838.48
DDDs B 2018 r., 4TO ABJsAETCA CYI[eCTBEHHBIM, I10-
CKOJIbKY KaK Ha MUPOBOM (hapMalieBTUIeCKOM PhIH-
Ke, TaK 1 Ha (papmareBTHIeCKOM PhIHKe Ta/KUKu-
craHa aHTHOAKTepUaIbHbIE IIperapaThl JIPYTHX
TPYIII IPeCTaBIEHbI IOCTATOYHO IITUPOKO.

[TosiyueHHbIE JIAHHBIE MOATBEPIKAAIOTCA IIPU
aHa/jim3e TaKoro Iokaszaresis, kak «DDDs/100
KOWKO-IHel». V3 puc. 2 BugHO, uto 7151 [1C aTOT 110-
Ka3aTeJb 32 aHAJIU3UPYEMBIN IIEPHOJ] BBIPOC OosIee
yeM B 6 pa3s, cocraBissg B 2011 T. 23.5 DDDs, a B
2018 1. — 144.08 DDDs.
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use of CS in 2015 is maintained until 2018, being in
the range of 61.35-72.37%.

When analyzing the total DDDs per year, it was
found that in the period 2011—2018, the proportion of
CS use increased 5.8 times, amounting to 2556 DDDs
in 2011 and 14 838.48 DDDs in 2018, which is signifi-
cant since antibacterial drugs of other groups are wide-
ly represented both in the world pharmaceutical mar-
ket and in the pharmaceutical market of Tajikistan.

The data obtained are confirmed by the analysis
of such an indicator as DDDs / 100 bed-days. Fig. 2
shows that for CS this index increased by more than
6 times over the analyzed period, amounting to 23.5
DDDs in 2011, and 144.08 DDDs in 2018.

Taking into account the wide range of drugs of
this group on the pharmaceutical market, in the fu-
ture it was of interest to analyze the range of CS used
in the treatment process. During the analyzed peri-
od, the MH used exclusively cephalosporins of the 1%
and 3" generations (cefazolin, ceftriaxone, cefopera-
zone, ceftazidime). As you know, the 1% generation
CS have a very limited spectrum of action on Gram-
positive bacteria (mainly staphylococci), significantly
inferior in activity to penicillin against streptococci
and pneumococci. In relation to most Gram-negative
pathogens, atypical microorganisms, CS are not ef-
fective [3]. The analysis showed that in 2011—2012
the range of purchased AMD from the CS group in-
cluded only cefazolin and ceftriaxone. As seen from
Fig. 3, there is a gradual increase in the proportion of
ceftriaxone use with a corresponding decrease in that
of cefazolin, which may indicate a loss of interest in

2014 2015 2016 2017 2018

mmm DDDs ipyrux aHTUMUKPOOHBIX IIperapaToB

DDDs of other antimicrobial drugs

Puc. 1. /lunamuika npuMeHeHUs! 1[ebaoCIIOPHHOBBIX AHTHOHOTHKOB B MHOTOIIPO(MUIFHOM CTAI[HOHADE
TI0 TTOKA3aTeJI0 «IIPOIEHT OT 001ero DDDs» B 2011—2018 rT.
Fig. 1. Dynamics of the use of cephalosporin antibiotics in a multifield hospital in terms of percentage
of total DDDs in 2011—2018
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Puc. 2. [[uHaMUKa IPUMEHEHUS 11e(DaTOCIIOPUHOBBIX aHTUOMOTUKOB B MHOTOIIPO(DMIBHOM CTAIlOHAPE
1o nokasaresto «DDDs/100 KoiKo-/IHel» B 2011—2018 IT.
Fig. 2. Dynamics of the use of cephalosporin antibiotics in a multifield hospital in terms
of DDDs / 100 bed-days in 2011—2018

YuuThlBasg MIUPOKUH ACCOPTUMEHT IIPErapaToB
JIAHHON Tpynmbl Ha (apMaleBTUYEeCKOM DBIHKE, B
JTATbHEHIIIEM IIPEJICTABIISIO UHTEPEC ITPOAHATTI3UPO-
BaTh CIIEKTP HUCIOJIb3YEMBIX B JleueOHOM mporuecce LIC.
3a ananusupyembii neproz B MIIC nprMeHsInCh Uc-
KJIIOUUTEJIFHO 11e(ayIOCIIOPUHBI 1-TO U 3-TO IOKOJIe-
HuH (nedaszosuH, nedTpuakcoH, nedonepasoH, mned-
tasuaum). Kak uzsectHo, IIC 1-ro MOKOJIEHM UMEIOT
OUEHb OTPAaHUYEHHBIN CIIEKTD JEUCTBUS HA TPaMIIO-
JIOXKUTEIBHYI0 MUKPOGJIOpY (IIpenMyIeCTBEHHO CTa-
(bUITOKOKKM), BHAUUTEHHO YCTYTIasl B AKTUBHOCTH T1e-
HUIWUINHY B OTHOLIIEHUU CTPENITOKOKKOB U ITHEBMO-
KOKKOB. B oTHomeHny OOJIBIIMHCTBA TPAMOTPHUIIA-
TEeJIPHBIX BO30YIUTEIIEH, aTUIIMYHBIX MUKPOOPTaHU3-
moB 1IC He a¢pdextuHsI [3]. [IpoBeneHHbIN aHATN3
IIOKa3aJl, 4YTO B 2011—2012 IT. CIEKTP 3aKyllaeMbIX
AMIT u3 rpynmst LC BKIIOYaT HCKITIOYUTENTBHO Ieda-
3071uH U nedrprakcon. Kak BumHO U3 puc. 3, HaOII0-
JlaeTcs IOCTelleHHOe yBeJIMyeHue JI0JIU IIPUMeHeHUA
e TprakcoHa ¢ COOTBETCTBYIOIINM CHIKEHUEM JIOJIN
HCII0JIb30BaHUA 11eda30/IMHA, UTO MOKET CBUZIETEIIb-
CTBOBATH O II0TEpe UHTepeca K JJAHHOMY IIperapary, B
TOM YHCJIE U TI0 IPUYNHE PA3BUTHS aHTUOUOTUKOPE-
3ucTeHTHOCTH. Tak, 3a mocsieHue 8 jieT o0IHi 00heM
npuMeHeHus Ileda3oynHa yBequdwicsa B 2.8 pasa,
TOT/Ia Kak e TpHaKCcoHa — B 7.5 pasa.

[TosyuyeHHblEe AaHHBIE MOATBEPXKAAIOTCA IIPU
aHaIN3e TaKOro IOKa3aTesis, KaK «IIPOIEHT OT 00-
mero DDDs». I3 puc. 4 BUIHO, YTO J0JI8 IPUMeEHe-
HuA nedas3osnHa 3a paccMarpuBaeMble 8 JIeT CHHU-
3WJIach € 35.9 % B 2011 T. 10 17.3 % B 2018 I'., B TO K€
BpeMs 10JIs IpUMeHeHUs e TpUaKCOHA 32 yKa3aH-

this drug, including due to the development of anti-
biotic resistance. Thus, over the past 8 years, the to-
tal consumption of cefazolin has increased 2.8 times,
while ceftriaxone has increased by 7.5 times.

The data obtained are confirmed by the analysis
of such an indicator as percentage of total DDDs.
Fig. 4 shows that the proportion of cefazolin use over
the 8 years decreased from 35.9% in 2011 to 17.3% in
2018, while the rate of ceftriaxone use over the indi-
cated period increased from 64.1% in 2011 to 82.7% in
2018, which suggests the transition to therapy with 3¢
generation cephalosporins, and primarily ceftriaxone.

In the presence of the general increase in de-
mand for CS in the structure of used antibacterial
agents, the consumption of cefazolin in the period
2011-2015 was quite stable and amounted to 8.6—
10.9 DDDs / 100 bed-days, in 2015—2018 it increased
significantly — 22.7-39.5 DDDs / 100 bed-days.
While the use of ceftriaxone in 2011 was 14.9 DDDs /
100 bed-days, and in 2018 — 119.5 DDDs / 100 bed-
days. The data obtained indicate a serious increase in
the prescriptions of ceftriaxone for the analyzed pe-
riod, the use of which increased 8 times, and a rela-
tive increase in the prescriptions of cefazolin, the use
of which increased only 2.8 times. This fact should be
considered not as an indicator of an increase in inter-
est in the first generation CS, namely cefazolin, but
as aresult of an increase in demand for CS in general.

The data obtained once again confirm the trend
towards the predominant use of 3 generation cepha-
losporins in the treatment of different infectious dis-
eases. Despite the fact that nine molecules of this class
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Puc. 3. /lunamuka npuMeneHus otaeabHbIx AMII u3 rpynmnsl nedaaocnopuHoB
o mokasaresto «obiee DDDs 3a rog» B 2011—2018 IT.
Fig. 3. Dynamics of the use of some AMD from the group of cephalosporins in terms of total DDDs per year in 2011—2018

HBIM epuoj BeIpocia ¢ 64.1 % B 2011 T. 710 82.7 % B
2018 T., UTO CBUJIETEJILCTBYET O IEPEXOJIe HA Tepa-
nuio 1edasocmopruHaMu 3-TO MTOKOJIEHUsA, U B TIEp-
BYIO ouepezb eTPHUaKCOHOM.

Ha ¢one obiiero yBennuenus crpoca Ha 11C B
CTPYKTYpe TPHUMEHSEMBbIX aHTHOAKTEPHATBHBIX
CPEJZICTB HCIOJIb30BaHUE Iea3ojMHa B TEPUOJ
2011—2015 IT. OBUIO JIOCTATOYHO CTAOWILHBIM U CO-
cTaBis1o 8.6—10.9 DDDs/100 ko#iko-HeH, B 2015—
2018 TIT. CYIIECTBEHHO BO3POCIO — 22.7—39.5
DDDs/100 koiiko-siHed. [IpumeHnenue nedTpruakco-
Ha B 2011 T. COCTaBJIsLI0 14.9 DDDS/100 KOiKO-/THEH,
a B 2018 1. — 119.5 DDDs/100 koiiko-aHei. [Tomy-
YeHHBIE JIAHHBIE CBUJIETEJIHCTBYET O CEPHE3HOM YBe-
JIMYeHUU Ha3HAUeHUH 3a aHAJIU3UPYEMBIH IepPUO.
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of antimicrobial drugs are registered in the Republic
of Tajikistan, ceftriaxone is the most prescribed anti-
biotic in this group. The drug is easy to use, due to the
long half-life, it can be used once or twice a day. Cef-
triaxone is included in the treatment standards for
most infectious diseases of various organs and sys-
tems, is well combined with other drugs, allows to ex-
pand the spectrum of antibacterial action and increase
the effectiveness of empiric antibacterial therapy.

In 2013—2018, there were isolated cases of the
use of other AMD from the group of the 3" generation
cephalosporins — ceftazidime and cefoperazone, as
well as the 4 generation cephalosporin — cefepime.
However, it should be noted that the use of these
drugs in MH was less than 2 DDDs / 100 bed-days.

2015 2016 2017 2018

mmm ITedaszomnun / Cefazolin

Puc. 4. lunamuka norpebsenus otiebHbix AMII u3 rpymisl nedaiocriopuHOB
TI0 TTOKA3aTeJI0 «IIPOIeHT oT 001ero DDDs» B 2011—2018 rT.
Fig. 4. Dynamics of the use sumption of some AMD from the group of cephalosporins in terms
of percentage of total DDDs in 2011—2018
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nedTpuakcoHa, MpUMeHEHNE KOTOPOTO BO3POCIIO B
8 pas3, ¥ OTHOCHUTEJIPHOM yBeJMYEeHUHN Ha3HAaueHUU
neda3oaruHa, HCIOJIb30BAHHE KOTOPOTO BO3POCIIO
Jirb B 2.8 pasa. JJaHHbIH (aKT c1eyeT paccMaTpy-
BaTh He KaK II0Ka3aTeJlb NOBbIIIeHNs nHTepeca k 1C
[IEPBOTO MOKOJIEHUsI, a UMEHHO Ieda30/InHy, a KaK
pe3ysbTat nossienus cripoca Ha 1IC B mesiom.

ITosyueHHBIE JaHHBIE €Ille pa3 MOATBEPIKAAIOT
TEHJIEHIIUI0 K IMPEUMYIIECTBEHHOMY HCIIOJIH30Ba-
HUIO 11e(aJIOCIIOPHUHOB 3-TO IIOKOJIEHUS B JIEUEHUH
UHOEKITMOHHBIX 3a00JIEBAaHUH PA3JIMIHOTO TeHe3a.
Hecmotpst Ha To, uTo B PecmyGiuke TamkukucTan
3aIlaTeHTOBAHO JIEBATH MOJIEKYJ AHTHMUKPOOHBIX
IIpeliapaToB 3TOTO Kjacca, Hanbojiee HA3HAYAEMbIM
AHTHOWOTHUKOM B 3TOH TpyIIIe sBJsieTcs e TpruaK-
coH. [Ipemapat y00eH B MpuUMeHEHUH, Oyiarozapst
JUTATEIbHOMY TIEPUOY IOJIYBBIBEJEHN MOXKET HC-
MI0JTb30BAThCs OJUH-ZIBA pa3a B cyTku. lledrpuak-
COH BXOJIUT B CTAH/IAPTHI JIEUEHU I OOJIBIIMHCTBA HH-
(peKITMOHHBIX 3a00JIEBAHUI PA3JIMYHBIX OPraHOB U
CHUCTEM, XOPOIII0 KOMOUHUPYETCS ¢ IPYTHUMU IIperna-
paraMu, O3BOJISET PACIIUPUTD CIIEKTP aHTHOAKTe-
PHUATBbHOTO JIEHUCTBUS U MOBBICUTH 3(P(PEKTHBHOCTD
SMIIUPUYECKOH aHTHOAKTEPUATHLHOU TEPATIHU.

B 2013—-2018 rT. oOT™MeUaNuch eIUHUIHBIE CITy-
yay IpuUMeHeHUs Jpyrux npesacraBurened AMIT s
rpynnsl 1edasoCmoOpuHOB 3-TO MOKOJIEHUs — ed-
TazuAuMa U nedolepa3oHa, a Takke 1nedagaocrnopu-
Ha 4-To nokosieHus — nedenuma. OHAKO ciielyeT
OTMETHTh, YTO IPUMEHEHHe 3TUX IPEernapaTroB B
MIIC cocraBuio meHee 2 DDDs /100 KOHKO-HEN.

edanocnopuHbI 4eTBEPTOTO ITOKOJIEHU ObLIN
paspaboTaHbl Kak IIpernapaThl, akTUBHBIE IIPOTUB T10-
JINPE3UCTEHTHHIX IPAaMOTPHUIIATETBPHBIX MUKPOOpra-
HU3MOB, IPOAYIUPYIONIUX B-JIaKTaMasbl HTHPOKOTO
U PaCIIMPEHHOTO CIIEKTPA IEUCTBUA. DTH IIPernapaThl
PEKOMEHAYIOTCS /IJIs JIEUeHISI OOJIBHBIX C TSXKETBIMU
TOCITUTIBHBIMU U BHEOOJIPHUYHBIMYU HHOEKITUAMH,
BBI3BAHHBIMU KaK TPAMIIOJIOKUTEILHBIMHU, TaK U
rPaMOTPHUIATEIBHBIMA MUKPOOPTaHU3MAMU, a TaK-
’Ke aHaspobamu. Kpome Toro, sty mmpemapaTsl CIO-
COOHBI IPOHUKATH BHYTPh OAKTEPUAIBHON KJIETKH U
3aJ1EP’KUBATHCS TaM, UTO U 00ECIIeUnBAET HAJIE3KHBIH
Oakrepuriuubd 3¢ dext [2, 4, 7]. [lo-Bumumomy,
MTO3UITMOHUPOBAHUE 11e(PATOCIIOPUHOB UETBEPTOTO
IIOKOJIEHHSI B KQUeCTBe IPerapaToB pe3epBa u o0y-
CJIOBJIMBAET HU3KUU YPOBEHD HX IOTPEOIJIEHUA.

3AK/IOYEHUE

Kak mokasano mpoBeAeHHOE HCCJIe/IOBaHUE, B
JledeHuY WH(MEKITMOHHBIX 3a00JIeBaHUN PA3JIMIHOTO
rere3a B MIIC Pecniy6siiku TapKUKICTaH yalle Bee-
IO HCIIOJIB3YIOTCS 1edaTOCIIOPUHOBbIE AHTUOUOTH-
ku. be3ycs0BHBIM JTHU/IEpOM sIBJIsIeTCS 1epTPHUAKCOH.

Fourth-generation cephalosporins have been de-
veloped as drugs active against multidrug-resistant
Gram-negative microorganisms producing broad and
extended spectrum [(-lactamases. These drugs are
recommended for the treatment of patients with se-
vere hospital and community-acquired infections
caused by both Gram-positive and Gram-negative mi-
croorganisms, as well as anaerobes. In addition, these
drugs are able to penetrate into the bacterial cell and
stay there, which ensures a reliable bactericidal effect
[2, 4, 7]. Apparently, the positioning of the fourth gen-
eration cephalosporins as drugs for salvage therapy is
responsible for the low level of their consumption.

CONCLUSION

As the study showed, in the treatment of various
infectious diseases in MH of the Republic of Tajikistan,
cephalosporin antibiotics are the most often used. Cef-
triaxone is the undisputed leader. The decline in the use
of first-generation cephalosporins (cefazolin) should be
considered a positive trend in approaches to antibiotic
therapy. However, the great popularity of ceftriaxone
carries the potential danger of increasing resistance to
this drug, which requires more careful monitoring of its
use in the MH settings and in outpatient practice.

The presented results reflecting the actual prac-
tice of using antibacterial drugs in MH of the Repub-
lic of Tajikistan, can serve as a justification for plan-
ning procurement of drugs, and also be used to ana-
lyze the rationality of using AMD, taking into account
the risk of development of antibiotic resistance.

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

CHuKeHHe IIpUMeHeHUs I1edaIoCIIOPUHOB IIEPBOTO
rokoJsieHus (meda3oImHa) CIeayeT CUUTATh TOJIOKHU-
TEJILHOU TeHJIEHITMEeN B IOJIXO/IaX K aHTUOAKTepHU-
anmpHOM Tepanmu. OfHAKO OOJIBIIASA TIOMYJIIPHOCTH
nedrpruakcoHa HeceT B cebe IOTEHITUAIBHYIO OIIac-
HOCTB POCTA PE3UCTEHTHOCTH K STOMY IIpenapary, YTo
TpebyeT HoJiee TIATETLHOTO KOHTPOJIS €T0 IIPUMEHe-
Hus B yesmoBusax MIIC u B aMOy1aTOpHOM IIPaKTHKE.
[TpencraByieHHbIE pE3YJIbTATHI, OTPAKAIOIIUE
PeaTbHYIO MPAKTUKY IPUMEHEHUS aHTHOAKTePUAITb-
HbIX mpenapatoB B MIIC PecnyOsimku Tamkukucras,
MOTYT CJIY>KUTh OOOCHOBAHHEM JJIsl TJITAHUPOBAHUS
3akynok JIC, a Tak:Ke HCIIOJIb30BaThCA V1A aHATIU3A
panuoHagbHOCTH TpuMeHeHus: AMII, yuuThBas
OTIaCHOCTH Pa3BUTHUs aHTUOMOTUKOPE3UCTEHTHOCTH.

KoHndauKT nHTEpEeCcOoB. ABTODHI 3a5IBJISIOT 00
OTCYTCTBUU KOH(JINKTA HHTEPECOB.
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ro ymIpaBJeHUs CJIy:KObl TOCYIapCTBEHHOI'O Ha/A30pa
37IPaBOOXPAHEHUSA U COLMAIbHOMN 3alUThHI HaCeJTeHU
o Coruiickoii obactu (Pecy6sinka TaKUKHCTaH).

O6pasen nmurupoBaHnus: CaBuenkona JI.B., Ca-
unosa M.H., ITymor3ona WU.I1. Ilpumenenue mnedaocno-
PUHOB B MHOrompoduJIbHOM cTaluoHape Pecmybivku
Tamxukuctan // Journal of Siberian Medical Sciences.
2020. N2 4. C. 82—809.
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The nature and dynamics of the facet joints changes in varying
grades of intervertebral disc degeneration

Konev V.P.}, Krivoshein A.E.*2, Kolesov S.V.3, Moscovsky S.N.!
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AHHOTAIIUA

WcenenoBanuch OUONICHHHBIE MAaTEPUANbl 145 MAIHEHTOB, KOTOPHIM TOCIE KOMILUIEKCHOTO KJIMHUKO-UHCTPYMEH-
TaJILHOTO WCC/IEZIOBAHMS, C YUETOM CTEIeHU JIETeHePaIiy MEKITO3BOHOUYHBIX AUCKOB 1Mo Pfirrmann, mpoBe/ieHbI 1€KOM-
MIPECCUBHO-CTAOMIN3UPYIOIIHIE BMEIIATETbCTBA HA IIOSCHUYHOM OT/IeJIe [IO3BOHOYHHKA, C TOJTHOHN WJIN YaCTUYHOH (aceT-
SKTOMHMEHN Ha YPOBHE MopakeHus. Bee uccieryempie GHOICHIHBIE MaTepUaIbl ObLIM Pas3fie/IeHbl Ha 4 TPYIIIIBI B 3aBUCH-
MOCTH OT CTEIIEHH JIeTeHePaIii MEKIT03BOHOYHOTO /IicKa 1o Pfirrmann y marmuenTa: rpymma 1 — II cremens (Cr.) ferexe-
pauuu (n = 31); rpynmna 2 — Il cr. (n = 36); rpynna 3 — IV cT. (n = 46); rpynna 4 — V cr. (n = 32).

VYcTaHOBIIEHO YBeTMUEeHHE 00BEMHOTO COZIEPKAHISI XOHIPOITUTOB B IIPOMEKYTOUHOH 30He. Bo3pacTaHue KJIeTOUHOH ITOT-
HOCTH CBSI3aHO C YBEJIMYEHUEM JIOJTH 3- U 4-KJIETOUHBIX JIAKYH U TOSIBJIEHHEM 4—6-KJIETOYHBIX CKOTIEHHH Ha TIO3/THUX CTA/IASIX
JlereHepariiu aucka. [lpu aToM 00beMHOE CoZIepyKaHke XOH/IPOITUTOR B IOBEPXHOCTHOH 30HE 3HAYUTEILHO CHIKAIIOCh.

BrisiBJIeHHBIE XapaKTeP U THHAMUKA U3MEHEHUH B (DaCeTOUHBIX CyCTaBaX MOTYT MCITOJIb30BAThCSA MIPU WHTEPIIPETA-
U1 PEe3yJIbTATOB HEWPOBUByaIu3anuu sl 60see 060CHOBAHHOTO BbIOOpAa METOAUK (PUKCAIUU TTO3BOHOYHO-/[BUTA-
TEJILHOTO CerMeHTA IIPH JIeTeHepaTUBHBIX 3a00JIeBAaHUSIX TIOSICHUYHOTO OT/€JIa TI03BOHOUYHHUKA.

Karoueswvte caoea: nereHepanysi, paceTOUHBIH CycTaB, MEKIIO3BOHOYHBIHN AUCK, Pfirrmann.

ABSTRACT

Biopsy materials from 145 patients were studied. All patients after a comprehensive clinical and instrumental examina-
tion, taking into account the grade of intervertebral disk degeneration according to Pfirrmann, underwent decompression and
stabilization interventions on the lumbar spine, with a complete or partial facetectomy at the level of the lesion. All examined
biopsy materials were divided into 4 groups depending on the grade of intervertebral disk degeneration according to Pfir-
rmann: group 1 — grade II (n = 31); group 2 — grade III (n = 36); group 3 — grade IV (n = 46); group 4 — grade V (n = 32).

An increase in volume fraction of chondrocytes in intermediate zone was established. The cellular density growth was
associated with an increase in the proportion of 3- and 4-cell lacunae and the emergence of 4—6 cell clusters at the advanced
stages of disk degeneration. At the same time, the chondrocyte volume fraction in the superficial zone decreased significantly.

The revealed nature and dynamics of changes in the facet joints can be used in the interpretation of neuroimaging re-
sults for more reasonable choice of fixation techniques of a spinal motion segment in degenerative diseases of lumbar spine.

Keywords: degeneration, facet joint, intervertebral disk, Pfirrmann.
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BBEJAEHHWE

Ycnensable pe3ysibTaThl OIIEPATUBHOTO JIeUeHU
JIETeHePAaTUBHOTO CTEHO3a MOSCHUYHOTO OTZea I0-
3BOHOYHUKA BaphUPYIOTCSA B 3HAYUTEIHHOM JHaIa-
30HE OT 57 110 96 % [1—4]. HauboJiblitee pacmpocTpa-
HeHUe TOJIYYWIN JeKOMIIPECCUBHO-CTaOMIN3UPYIO-
I[ye BMeIIaTeIbCTBA C MCIOJIb30BAHUEM PHUTUHBIX
cucreM (UKCAIUN II03BOHOYHO-ZIBUTATEILHOTO Cer-
MeHTa. Hey/moBieTBOPUTENIbHBIE PE3YIBTAThI TAKUX
XUPYPrUYECKUX BMEIIATEeIbCTB, IIPEXKE BCETO CBS-
3aHHBIE C Pa3BUTHEM CHH/IPOMA CMEXHOTO CETMEeHTAa,
II0CJIEOTIEPAIIIOHHON HeCTabMIBHOCTBIO, IICEB0AP-
TPO30M, CTUMYJIUPYIOT HCCIEIOBATENEH K IIOUCKY
OCHOBHBIX IIPUYUH, OIPEENAIINX pa3BUTHE
ocyokHeHUH [5, 6]. ®opmupoBaHME CHHApPOMA
CMEKHOTO JINCKA CBSI3AHO C YBEJIMUEHHEM Harpy3Ku
Ha ¢aceTOUHbIe CYCTaBbl U MEKII03BOHKOBBIE TCKHU
cMexHOTO ypoBHs. Oco60e BHIMAHUE YAEJISIETCS CO-
CTOSTHUIO (haCETOUHBIX CyCTABOB IIPU MUCIIOJIb30BAHIH
pa3IUYHBIX BAapUAHTOB JAMHAMUYECKOM uKcauu
ITO3BOHOYHHKA, 8 UMEHHO CTEIIeHH JIETeHePaIiy Cy-
ctaBoB 110 Fujiwara, «Tpormu3mMy JIyrooTpOCYaThIX Cy-
CTaBOB», ITOKa3aredio (GaceToOYHOro yIjia, a TaKKe
CTeleH! JiereHepanuu aucka no Pfirrmann [7-9].

OmnucaHHble B JINTEPATYPE Pe3y/IbTAaThl KJINHHU-
KO-MHCTPYMEHTAJIbHBIX HCCJIEI0BAaHUM ITOKA3bIBAIOT
BBICOKYI0O 5((PEeKTUBHOCTh U BAKHOCTb KOMILIEKC-
HBIX METOJIOB IIPEI0TIEPAIIIOHHOH OI€HKH IIOPaKEH-
HBIX [T03BOHOYHO-/IBUTATEbHBIX CETMEHTOB C yue-
TOM JIJaHHBIX TapamMeTpoB. OTHAKO OCTAIOTCs HE pe-
IIEHHBIMU BOIIPOCHI, KaK ()aceTOUHBIN apTPO3 BIIHS-
€T Ha HeCTaOMIBHOCTD IIPHU JIeTeHEPATUBHBIX ITPOLIEC-
cax B MOSICHUYHOM OT/IeJie IO3BOHOUHIKA U €CTh JTH
3aBUCHMOCTb TOZBIKHOCTH (DACETOUHBIX CYCTABOB
OT II0JIOBOM IPHUHAJIIEKHOCTH [10—12]. OTcyTcTBHE
HAyYHBIX ITyOJIMKAIUH, TTOCBIIIEHHBIX MOP(OIIOTH-
YeCcKOMY aHIN3Y U3MEHEHN! (DACeTOUHBIX CYyCTaBOB
IIpX JlereHepaTUBHBIX 3a00JIeBaHUAX IOSACHUYHOTO
OT/le/Ia TIO3BOHOYHUKA B 3aBUCHMOCTH OT CTEIeHH
JleTeHepanuy MeKII03BOHKOBOTO JVICKA, TTOCIY KO
[IPUYHMHOH J/Is HAITMCAHUA 3TOU paboThI.

IEJIb NCCJIEAJOBAHUA

W3yuauTh xapakTep U JUHAMUKY U3MEHEHUU B
TKaHAX (PAaCEeTOYHBIX CYCTABOB IPH PA3TUYHBIX CTeE-
MIeHsX JIereHepaIii MEeXKIIO3BOHOYHBIX JMCKOB II0
Pfirrmann.

MATEPHAJIBI 1 METO/bI

C aHBaps 2017 110 IeKabpb 2018 T. B OTIEIEHUU
TpaBMartosiorud NC 2 (Beprebposiorun) BY300
«KmHUYecknii  MeINKO-XUPDYPTUUECKUH  IIEHTP
MuHucrepcerBa 37paBooxpaHeHuss OMCKOW o00J1a-
ctu» T. OMCKa BBITIOJTHEHO 160 OIleparui 1o IOBOAY

INTRODUCTION

Successful results of surgical treatment of de-
generative stenosis of the lumbar spine vary in the
considerable range from 57 to 96% [1—4]. Decom-
pression and stabilization interventions with the use
of rigid systems of a spinal motion segment fixation
are the most widespread. The unsatisfactory results
of such surgical interventions, primarily associated
with the development of the adjacent segment syn-
drome, postoperative instability, pseudoarthrosis,
stimulate researchers to find the basic causes re-
sponsible for the development of complications [5,
6]. Development of adjacent disk disease is connect-
ed with an increase in load on the facet joints and
intervertebral disks of the adjacent level. Special at-
tention given to a condition of facet joints when us-
ing various options of dynamic stabilization of the
spine, namely the degree of joint degeneration ac-
cording to Fujiwara, facet joint tropism, indicator of
a facet angle and also disk degeneration grade ac-
cording to Pfirrmann grading system [7—9].

The results of clinical researches show the high
effectiveness and importance of the comprehensive
techniques of preoperative assessment of the affect-
ed spinal motion segments taking into account these
parameters. However, questions as how facet arthro-
sis influences the instability in degenerative process-
es in the lumbar spine, and whether there is a depen-
dence of the facet joints mobility on gender, still re-
main unresolved [10—12]. The lack of scientific pub-
lications devoted to the morphological analysis of
changes of the facet joints in degenerative diseases of
the lumbar spine depending on the grade of interver-
tebral disk degeneration was the reason for writing
this work.

AIM OF THE RESEARCH

To study the nature and dynamics of changes in
the facet joint tissues with various intervertebral
disks degeneration grades according to Pfirrmann.

MATERIALS AND METHODS

From January, 2017 to December, 2018 there
were performed 160 surgeries for degenerative dis-
eases of the lumbar spine in the Department of Trau-
matology No. 2 (vertebrology) of the Clinical Medical
and Surgical Center (Omsk). The research included
biopsy materials of 145 patients, who, after the com-
prehensive clinical examination, taking into account
the Pfirrmann intervertebral disk degeneration
grade, underwent treatment for decompression and
stabilization of the lumbar spine with complete or
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JleTeHEPATUBHBIX 3200JIeBAaHUN MOSICHUYHOTO OT/Ie-
Jla TI03BOHOYHUKA. B nccieoBanye BKIIOUEHB! OU-
OTICHIHBIE MaTepUasbl 145 IMAI[UEHTOB, KOTOPBHIM
I10CJIe KOMILIEKCHOTO KJIMHUKO-UHCTPYMEHTAJIBHOTO
HCCIeIOBAaHUSA, C YUeTOM CTelleHU JereHeparuu
MEKII03BOHOYHOTO AMCKa 1o Pfirrmann, mpoBeieHbI
JIEKOMIIPECCUBHO-CTA0MIN3UPYIONIEe BMeIIaTe b-
CTBa HA MOSICHUYHOM OT/IeJle TIO3BOHOYHUKA C I10JI-
HOU WIN YaCTUYHOU (hpaceTIKTOMUEN Ha YPOBHE I0-
paxkenus. Bee uccienyemble GHONICHIHBIE MaTepHa-
JIBI OBUIH Pa3/ieJIeHbl Ha 4 TPYIIBI B 3ABUCUMOCTH OT
CTEIeHU JiereHepaIii MeKII03BOHOYHOTO JUCKA 10
Pfirrmann y naruenTa: rpymmna 1 — I crenens (cT.)
nerenepanuu (n = 31); rpynna 2 — III ct. (n = 36);
rpymma 3 — IV er. (n = 46); rpynmna 4 — V crt. (n = 32).

Kpurepuu BKIIOUEHHS B UCCIIEIOBAHUE: HEd(D-
(bexTUBHAA KOHCEPBATUBHAA TEPAINS, JTUTETHHBIH
penuAUBUPYIOMIKME OOJIEBOM CHHIPOM, CTOUKUH He-
BPOJIOTHYECKUN JeDUIUT; OTCYTCTBUE IIPHU3HAKOB
CErMEHTApPHOU HECTAOMILHOCTH; OJTHO- U JIByXYPOB-
HeBas jJereHepanus auckoB I[I-V cr. mo Pfirrmann
I10 JAHHBIM HEHPOBU3YATH3AIIIH.

Kpureprny WCKIIOUEHHS: CIIOHIWIOINCTE3 CO
CIIOH/TUJIOI30M, HEOOXOTUMOCTD B 3HAUMMOM KOPPEK-
MU CATUTTAILHOTO OaIaHCa, 3HAUUMBIHA OCTEOIIOPO3.

UccnenoBanre o100peHO 3THYECKUM KOMUTE-
ToM OMCKOTO TOCYZapCTBEHHOTO MEAUITUHCKOTO
VHUBEPCUTETA.

Mopdororuueckoe uccaenoBaHNEe ONEPAIHOH-
HOTO MaTepuasia: GUKCcaIUs MOJyIeHHOTO MaTepHa-
Jla B IIpoliecce OIepaTUBHOIO JIOCTyIa IPOU3BOJU-
J1ach IyTeM IOTPYKEeHUs B 10% HEUTpPaIbHBIN Pop-
MaiH. B maspHelIneM MaTepua moiBeprascs Je-
KQJIBIUHAIINY B 0.1 H PACTBOPE COJITHON KHUCJIOTBI
ua NaCl. ITocie gexanbIIUHAIINN OCYIIECTBIISIACH
cTal[oOHapHasl MPOBOJIKA MAaTepHaJIa B CIIUPTaX BOC-
XOZAIIeN IJIOTHOCTH U 3ajIMBKa B mapadwuH. [Tapa-
(prHOBBIE Cpe3bl OKPAITHUBAINCH TeMATOKCUIIMHOM U
903UHOM, TUKpodykcruHOM 10 Ban I'm3ony. /g He-
KOTOPBIX CpeJi MPUMEHSIN AJIbIUAaHOBBIA CUHUU U
M K-peaknuto. [IpenapaTsl u3ydanuch B CBETOBOM
MHKPOCKOIIE, B HEOOXOUMBIX CIyJasx OCYIIECTBIISI-
Jocb nudposoe Mukpodororpaduposanue. ITposo-
Jiiach CTaHZapTHAsA MopdoMeTpus.

Craructuyeckass 06paboTKa MOJIyUYeHHBIX JTaH-
HBIX IIPOBO/IMIACH METO/IAMH BapUAIOHHON CTaTH-
CTHKHM C HCIIOJIb30BAHMEM CTAaHJIAPTHBIX I[TAKEeTOB
Microsoft (MS) Excel 2008, Statistica 12.0, Biostat.
ITpu co3ganum 6a3bI JAHHBIX UCIIOJIH30BAJIUCH DJIEK-
TpouHbIe Tabunbr MS Excel, matdopmer 1C. B city-
Yae OTJIMYHOTO OT HOPMAaJIBHOTO THIIA pacIpesesie-
HUS HCIIOJIB30BAINCH HEIapaMeTPUUYeCKUe KpUTe-
pun. Cratuctuyeckoe HW3MepeHHe CBA3U (CHJIBI U
HaNpaBJIeHUs) MeXIy MPU3HAKAMHU IIPOBOJIUIOCH C

partial facetectomy at the lesion level. All studied bi-
opsy materials were divided into 4 groups depending
on the grade of intervertebral disk degeneration ac-
cording to Pfirrmann: group 1 — II grade of degen-
eration (n = 31); group 2 — III grade (n = 36);
group 3 — IV grade (n = 46); group 4 — V grade
(n=32).

Criteria of inclusion into the study: failure of
nonsurgical therapy, longstanding recurrent pain
syndrome, persistent neurologic deficit; no signs of
segmental instability; one- and two-level disk degen-
eration of Pfirrmann II-V grades based on neuroim-
aging data.

Criteria of exclusion: spondylolisthesis with
spondylolysis, the need for the significant correction
of sagittal balance, marked osteoporosis.

The research was approved by the Ethics Com-
mittee of the Omsk State Medical University.

Morphological examination of the surgical ma-
terial: fixation of the biopsy material obtained during
the surgical approach was performed by 10% neutral
formalin dipping. Subsequently the material was de-
calcified in 0.1 N of hydrochloric acid solution in a
concentrated saline. After decalcification the mate-
rial underwent stationary dehydration in alcohols of
the ascending density, and then was embedded in
paraffin. Paraffin sections were stained with hema-
toxylin and eosin, with picro-fuchsin according to
Van Gieson. For some sections the alcian blue stain-
ing and periodic acid-Schiff reaction were applied.
The mounted sections were studied with a light mi-
croscope, and digital microphotography was carried
out if necessary. The standard morphometry was
performed.

Statistical processing of the obtained data was
carried out by methods of variation statistics, using
standard Microsoft (MS) Excel 2008, Statistica
12.0, Biostat packages. When creating the database,
MS Excel spreadsheets 1C Platforms were used. In
case of distribution other than normal type, non-
parametric tests were used. Statistical measure-
ment of relation (forces and the direction) between
signs was carried out by calculation of Spearman’s
rank correlation test (r) with the subsequent as-
sessment of the diagnostic significance (criteria of
informativity: sensitivity (Se) and specificity (Sp)).
Data in Table 1 are given as arithmetic averages.
Calculation of the sample size was carried out with
Lehr’s formula for the power of 80% and signifi-
cance value 0.05.

RESULTS AND DISCUSSION

Initial and singular signs of pathological bone
regeneration from the subchondral layers of the facet
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TIOMOIIBI0 BBIYUCIIEHUST KO3 dummenTa Koppess-
nuu panros Crniupmena (r) ¢ mocsezyolel oneH-
KOU JMAarHOCTUYECKON 3HAUUMOCTHU (KPUTEPUU HH-
(GOpMaTUBHOCTH: UyBCTBUTEIHHOCTH (Se) U cIemu-
duunocts (Sp)). aunbie B TabJI. 1 IPUBEIEHBI KaK
cpennue apudmeruueckre. Pacuer o6beMa BHIOOP-
KU MpoBoawics Mo dopmyse Jlepa 7jisi MOITHOCTH
80 % ¥ IByXCTOPOHHEIO YPOBHS 3HAYMMOCTH 0.05.

PE3YJIBTATBI 1 OBCYXKIEHVE

IIpu mopdosiornueckoM aHamu3e GUOTICHITHOTO
Marepuasia TPYIIIEI 1 OTMEeUeHbl HAYQIbHBIE U €71~
HUYHbIE IPU3HAKHU [1aTOJIOTUYECKOW KOCTHOU pere-
Hepaluy 13 CyOXOHAPATbHBIX CJIOEB KOCTH (aceTou-
HBIX CyCTaBOB B 30HY XPsAIIIEBOU IUIACTHHKHY (pHC. 1),
[P 3TOM B30HAJbHAsA CTPYKTypa Xpslja ObL1a co-
XpaHHOM, HWCKJIIOUEHHWE COCTaBUJIA OeCKJIeTOUHAs
IUIACTUHKA, PA3pyIIeHHAs YACTHYHO HA IOBEPXHO-
cTH XpAma. B 2 ciryuasax GeckyieTouHas IUIACTHHKA
ObLIa paspylneHa, Kpas Xpsia MpeAcTaBiIeHbl pu-
OpWUIAPHBIMU yJacTKaMu. JIaKyHBI BBITSAHYTOH 5J1-
JIMIITUYECKOH (POPMBI CO/IEPIKAIH 1—3 XOH/IPOLIUTA C
KPYIHBIMHU THIIEPXPOMHBIMHE sipamMu. Mopdosoru-
YeCKHI aHaJIU3 BBIABWJI CTATHCTUYECKH JOCTOBEP-
HOe yBeJIMUeHUe OOBEMHOTO COJEPKAHUSA XOH/IPO-
IIUTOB B TMOBEPXHOCTHOHW 30HE. Bo3pacTaHume IJIOT-
HOCTH IIPOUCXOUJIIO 34 CUET CYIIECTBEHHOTO YBEIU-
YeHUs 3- U 4-KJIETOUYHBIX JIAKyH IIPH OZHOBPEMEH-
HOM CHIDKEHUH YHCJIa 1-KJIETOYHBIX JJakyH. OTMeue-
Ha aKTUBHAs KOCTHAS pereHepaIis XOHIPOIIUTOB B
VIyOOKHUX CJIOSIX XPAIIEBOM IIJIACTUHKH (CM. pHUC. 1).

B rpymme 2 6UONCHIAHOTO MaTepHasa BhIABJIE-
HBI MOP(OJIOTUYECKH MTPU3HAKYU HUCTOHYEHUS XPsi-
1112, B KOCTHBIX CTPYKTypaX (aceTOUHBIX CYyCTaBOB —
BJIEMEHTHI paccackiBaHus. OTMeueHbl HEpPOBHBIE

joint bone to the zone of the growth plate (Fig. 1)
were registered on morphological analysis of biopsy
material in group 1. Meanwhile, the zonal structure
of the cartilage was intact, with the exception of the
lamina splendens partially destroyed on the cartilage
surface. In 2 cases the lamina splendens was de-
stroyed, and the cartilage edges were represented by
fibrillar areas. Elongated elliptic lacunae contained
1—3 chondrocytes with large hyperchromic nuclei.
The morphological analysis revealed statistically sig-
nificant increase in volume fraction of chondrocytes
in the superficial zone. Increase of density occurred
due to significant increase in 3- and 4-cell lacunae,
with a simultaneous decrease in number of lacunae
with one cell. Active bone regeneration of chondro-
cytes in the deep layers of the growth plate was noted
(see Fig. 1).

In group 2 the biopsy samples showed the signs
of cartilage thinning and elements of resorption in
the bone structures of the facet joints. Uneven carti-
lage and bone borders, increase in the number of
bone over-growths (pathological bone regeneration
signs) were noted (Fig. 2).

When analyzing the biopsy material of group 3,
the active pathological bone regeneration was found:
over-growths that replaced the growth plate along its
entire length; complete destruction of the lamina
splendens and the foci of matrix surface cleavage.
Most lacunae contained 1—2 chondrocytes. Morpho-
logical analysis revealed a statistically significant de-
crease in the volume fraction of cells.

In some cases, usuras and foci of fiber dissocia-
tion involved the entire interfacial zone, which re-
mained intact on small areas. Most chondrocytes of
the intact zone areas had pyknotic nuclei.

Puc. 1. AKTHBHAsI pereHeparysi XOHAPOIUTOB B IIy0DOKUX CJIOSIX, KOCTHAsI pereHepariusi. ['pymmna 1.
Okpacka reMaTOKCHJIMHOM U 303UHOM. YBesruenue (yB.) x180
Fig. 1. Active regeneration of chondrocytes in the deep layers, bone regeneration.
Group 1. Hematoxylin and eosin staining. Magnification (magn.) 180x
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Puc. 2. HepoBHbIe TPAHUIIBI XPSIIEBBIX 1 KOCTHBIX 3JIEMEHTOB (haceToYHOro cycrasa,
5JIEMEHTHI PACCACHIBAHIA B KOCTHBIX CTPYKTypax. I'pynma 2. Okpacka reMaTOKCHIHOM U D03MHOM. YB. X180
Fig. 2. Uneven borders of cartilage and bone elements of the facet joint, elements of resorption in bone structures.
Group 2. Hematoxylin and eosin staining, magn. 180x

TPAHUIIBI XPSAIA U KOCTU, YBEJIUUEHNE KOJINYECTBa
KOCTHBIX BEIPOCTOB (IIATOJIOTUYECKON KOCTHOH pere-
Hepanun) (puc. 2).

IIpu aHanM3e OUOICHITHOTO MaTepuayia TPYII-
Il 3 OTMEYAJTH aKTHUBHYIO ITATOJIOTUYECKYI0 KOCTHYIO
pereHepaio — paspacraHusi, KOTOpPbIe 3aMeaau
XPSIIIEBYIO IUTACTUHKY Ha BCEM IPOTSI?KEHUU; TIOJTHOE
paspylieHre 6eCKJIETOYHOU TJIACTUHKU M OYaru mo-
BEPXHOCTHOTO pAaCIIeIlJIEHUsI MaTpUKca. BoJIbITHH-
CTBO JIAKyH COJlep:Kayio 1—2 xoHaporuTa. Mopdosto-
TUYECKUH aHAJIN3 BBIABUJI CTATHCTUYECKH JIOCTOBEP-
HOe YMeHbIIIeHIe 00bEMHOM IIJIOTHOCTHU KJIETOK.

B HEKOTOPBIX CIy4asax y3ypbl U OYard pas3Bo-
JIOKHEHUSI 3aXBaThIBAJIN BCIO IIOBEPXHOCTHYIO 30HY,
KOTOpasi COXpaHsulach Ha HEOOJBIINX ydacTKax.
BoJIBIIMHCTBO XOHAPOIIUTOB COXPAHUBIIEHCS II0-
BEPXHOCTHOU 30HBI UM€JIO TUKHOTHUYHBIE s/Ipa.

B GOJIBIIMHCTBE JIAKYH OKPYTJION (OPMBI HAXO-
JIJIOCh TI0 1—2 XoHjporuTa. [Ipu mopdosioruue-
CKOM WCCJIEJIOBAHUH YCTAHOBJIEHO CYIIIECTBEHHOE
yBeJIn4YeHe 00beMHOTO CO/IEPKAHMSA XOH/IPOITUTOB
B IIPOMEKYTOUHOM 30HE, KaK 3a CUeT YBEJTUYEHUs
YHciia 2- U 3-KJIETOUHBIX JIAKYH, TaK U BCJIECTBUE
MOsIBJIEHUs KJIOHOB. KpoMme 3Toro, HabJItoamu mpu-
3HAKU MPOPACTAHUS COETUHUTEIPHON TKAHU B XPsi-
II[eBbIE U KOCTHBIE CTPYKTYPHI (DACETOYHOT'O CyCTaBa,
YTO CBHUIETEJILCTBYET O CTOMKOM HApYIIEHUM [TATA-
Hus xpsma (puc. 3).

Mopdosorudeckuii aHaiu3 B Tpymie 4 OHoI-
CHUIHOTO MaTepuasia BBIABUJ CTEPTOCTh 30HAIBHO-
CTH XPSAIIEBON TKaHU. B OCTaJIBHBIX ydacTKax IpPO-
MEKYTOUHOH 30HBI ONPEEISINCH JIAKYHBI, COAEP-
JKalye 1—3 XOHAPOIIUTA, U CKOIUIEHUS U3 4—6 Kile-
TOK. [10JI0BMHA KJIETOK MMeJjia MUKHOTUYHBIE s/Ipa.

There were 1—2 chondrocytes in most round-
shaped lacunae. On morphological examination, a
significant increase in the volume fraction of chon-
drocytes in the intermediate zone was noted, both
due to an increase in the number of lacunae with 2
and 3 cells, and due to the appearance of clones. In
addition, signs of connective tissue invasion into the
cartilage and bone structures of the facet joint were
observed, indicating persistent cartilage trophopa-
thy (Fig. 3).

Morphological analysis in group 4 of biopsy
material revealed effacement of zone organization
of cartilage tissue. In the remaining areas of the in-
termediate zone, lacunae containing 1—3 chondro-
cytes and nests of 4—6 cells were identified. Half of
the cells had pyknotic nuclei. The volume fraction of
chondrocytes in the remains of the intermediate
zone has significantly decreased. The increase in
cellular density is associated with an increase in the
proportion of lacunae with 3—4 cells and the ap-
pearance of 4—6 cell clusters. At the same time, al-
ready deep pathological over-growths have been
noted with the formation of full-fledged bone ele-
ments with areas of fragmentary cartilaginous for-
mations between them, as well as signs of connec-
tive tissue invasion into cartilage and bone struc-
tures (Fig. 4).

In the course of morphometry, a clear tendency
to an increase in number of chondrocytes in the in-
termediate zone was noted. Also, with an increase in
the disc degeneration degree, the grade of facet joints
degeneration grew worse, which was reflected in an
increase in the average number of vessels and the di-
ameter of Haversian canals (Table 1).
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Puc. 3. AKTHBHAs [IATOJIOTUYECKAsl PETEHEPALIHs, IPOPACTAHNE COEANHUTETLHON TKAHU
B XpsIIleBbIe U KOCTHBIE CTPYKTYPHI paceTouHOro cycrasa. I'pymnma 3. Okpacka reMaTOKCUIMHOM U 503UHOM. YB. X180
Fig. 3. Active pathological regeneration, connective tissue invasion into cartilaginous and bone structures of the facet
joint. Group 3. Hematoxylin and eosin staining, magn. 180x

O6BpeMHOe cofiepiKaHHe XOH/IPOIIMTOB B OCTaTKax
IIPOMEKYTOYHON 30HBI CYIIECTBEHHO CHIDKAJIOCH.
VBesmueHUe KJIETOYHOM IIJIOTHOCTH CBSI3aHO C yBe-
JITYEHUEM JIOJIU 3- U 4-KJIETOYHBIX JIAKYH U TOsIBJIe-
HUEM 4—6-KJIETOUHBIX CKOIIeHUuH. [Ipu aToM oTM™Me-
YeHBI yKe IJIyOOKHUe MaTOJIOTUYECKUE pa3pacTaHusd
¢ GopMUpOBaHHEM TOJTHOIIEHHBIX KOCTHBIX 3JIEMEH-
TOB, M€Y KOTOPBIMU UMEJIHCh YIaCTKHU (hparMeH-
TapHBIX XPAIIEBBIX 00pAa30BaHUH, a TAKXKe [IPU3HA-
KU IPOPACTaHUs COEAUHUTEIbHON TKAaHU B XPAIIe-
BBI€ U KOCTHBIE CTPYKTYPHI (PHC. 4).

SR———
e gt

The results of the bone tissue study showed the
development of successive dystrophic, destructive
and atrophic changes, the extension of Haversian ca-
nals with the formation of granulation tissue and the
appearance of inflammatory infiltration, in the form
of chondromatous degeneration and uneven calcifi-
cation. The growth of fibrous connective tissue in the
form of fibrous bone dysplasia was observed in the
Haversian canals. Morphological examination
showed an increase of the volume fraction of chon-
drocytes in the intermediate zone. The increase in

A S TRk S

3 \15;;5». 4 MoJioias KocTHasi TKaHb

Young bone tissue

XpsieBas TKaHb }
Cartilaginous tissue

-

Puc. 4. [1yb6okue naToIoruueckre pa3pacranusi ¢ GOpMUPOBAHUEM IIOTHOIEHHBIX KOCTHBIX 3JIEMEHTOB,
€INHUYHbIE HEIIOJTHOLIEHHbBIE XPSIIIEBble 00pasoBanusi. ['pyrmma 4.
Okpacka reMaTOKCHJIMHOM ¥ 303UHOM. YB. X180
Fig. 4. Deep pathological over-growths with the formation of full-fledged bone elements;
singular imperfect cartilage formations. Group 4. Hematoxylin and eosin staining, magn. 180x
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B xone mopdomeTrpum orMedyeHa 4deTKas TeH-
JIEHITAS POCTa KOJIMYECTBA XOHJ[POIIUTOB B IIpOMe-
JKyTOUHOU 30He. TakKe ¢ yBeJIMUeHHUEM CTEINleHH Jie-
reHepanuy JIMCcKa Bo3pacTasia cTeleHb lereHepauu
u (HACEeTOYHBIX CyCTABOB, UTO BHIPAXKAJIOCHh B YBEJIH-
YeHUU CpeHEero KOJIMYEeCTBA COCYIOB U JUameTpa
raBepCOBBIX KaHAJIOB (TabJI1. 1).

Pe3ysibTaThl IPOBEJEHHOTO HCCIIEOBAHMSA KOCT-
HOM TKAaHU IIOKa3aJy pa3BUTHE IOCJIE0BATEIbHBIX
JIUCTPODUUECKUX, JIeCTPYKTUBHBIX U aTPOPUUECKUX
W3MEHEHHH, pacCIIpeHre TaBEPCOBBIX KaHAJIOB C
dopMupoBaHUEM B HUX IPAHYJIAIIMOHHON TKAHHU U TI0-
SIBJIEHUEM BOCHINTETBHON WH(DIIBTPAINH, B BUE
XOH/[POMATO3HOTO IEPEPOKIAEHUA U HEPABHOMEPHO-
T'O KaJIbIIMHO3a. B raBepcoBhIX KaHaIax HAbJII0IAIOCh
paspacTaHuie BOJIOKHUCTOH COETMHUTETPHON TKAaHU B

cell density was associated with a grow in the propor-
tion of lacunae with 3 and 4 cells and the appearance
of clusters containing 4—6 cells at the later stages of
disc degeneration. At the same time, the volume
fraction of chondrocytes in the superficial zone de-
creased significantly, which led to a change in the
thickness of the articular cartilage and the interac-
tions between the cartilage and bone structures of
the facet joint and, ultimately, to ankylosis of the
facet joints.

Thus, morphological and clinical signs have
been determined to assess pathological changes in
the facet joints with various intervertebral disk de-
generation grades according to Pfirrmann, which can
be relied on in determining the effectiveness of de-
compression and stabilization interventions using

TaGuuna 1. Pe3ynprarel MOpdoMeTpUN OHOIICHIHOTO MaTepraia GaceTOYHBIX CYCTABOB IIPU PA3JIMYHBIX CTEIIEHAX

AereHepanuy MeXII0O3BOHOYHBIX JUCKOB I10 Pfirrmann

Table 1. Results of biopsy material morphometry of facet joints at various Pfirrmann grades of intervertebral disks

degeneration

Kpurepuii
Criterion

I'pynmna 2
Group 2

I'pynna 1
Group 1

I'pynma 3
Group 3

WNuadopmaruBHOCTD J
Informativity J

I'pynma 4

0, 0,
Group 4 Se, % Sp, %

O6beMHOE coziepKaHKe
XOH/[POIUTOB B
ITIOBEPXHOCTHOU 30HE
Volume fraction of
chondrocytes in the
superficial zone

19.85 + 0.14 4.25+0.39 —

O6BeMHOE cojIepIKaHIe
XOH/IPOITUTOB B
IIPOMEKYTOUHOU 30HE
Volume fraction of
chondrocytes in the
intermediate zone

5.0 £ 0.55 3.98 + 0.40

OGbeMHOE coziepAKaHKe
XOH/IPOITUTOB B
IyOOKOM 30HE

Volume fraction of
chondrocytes in the deep
zone

4.58 £ 0.49 4.58 +£0.51

CpenHee yucio 6 + 0.30% 4.5 + 0.60
raBepPCOBbBIX KAHAJIOB

B II0JI€ 3PEHUS

Average number of

Haversian canals per

field of view

Cpenuee uncyo cocyioB 18 £ 0.90* 16 + 2.01
B I10JIe 3pEHUSA
Average number of

vessels per field of view
Cpennuii 1uamerp
raBepPCOBBIX KAHAJIOB

Average diameter of
Haversian canal

2.01 £ 0.01* 3.60 + 0.50

7.51 + 0.24

4.02 £ 0.19

5+ 0.60 — 0.26 31.2

24 + 2.01 — 0.42 37.7

85.28

— 0.38 85.6

6.2 £ 0.34 0.36 40.3 97.5

98.72

4.35 £ 0.40 0.46 32.5

98.21

98.08

4.30 £ 0.50 — 0.36 40.3 97.5

* Pasynnuus J0CTOBEPHHI (P < 0.05).
Differences are significant (p < 0.05).
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Bujie pubpo3HON Auciuiazuu Kocth. [Ipu Mopdosto-
THYeCKOM HCCJIeJIOBAHUM YCTAHOBJIEHO YBEJIMUEHUE
00BEMHOTO COZIEP?KAHUs XOH/IPOIIUTOB B IPOMEKY-
TOYHOH 30He. BospacraHue KJIETOYHOH ILIOTHOCTH
CBSI3QHO C YBEJIMYEHHUEM JIOH 3- U 4-XKJIETOUHBIX JIa-
KYH U TIOSIBJIEHHMEM 4—6-KJIETOYHBIX CKOIUIEHUHA Ha
MTO3THUX CTA/IUAX JlereHepanuu aucka. [1pu aTom 06b-
eMHOe COJiepKaHle XOH/IPOIIUTOB B ITOBEPXHOCTHOM
30HE CYIIECTBEHHO CHIKAJIOCH, UYTO IIPUBOJIAIIO K U3-
MEHEHMIO TOJIIIUHBI CYCTaBHOIO XPAIa U B3aUMOOT-
HOIIIEHUHN MeXXy XPAIIEBHIMU U KOCTHBIMU CTPYKTY-
paMu ¢aceToUHOTrO cycTaBa U, B KOHEUHOM UTOTe, — K
AHKIJIO3UPOBAHUIO (DaCETOYHBIX CyCTaBOB.

Taxum 06pazom, yCTaHOBJIEHBI MOPdOIOoTrHye-
CKHe U KJIWHUYECKVe MPU3HAKU I OIeHKU IaTo-
JIOTUYECKUX W3MeHEHUH B (HaceTOYHBIX CyCTaBax
[IpY PA3/IMYHBIX CTENEHAX JleTeHepaluy MeXII03B0-
HOYHBIX TUCKOB 10 Pfirrmann, Ha KOTOpble MOXKHO
onuparbcsa Ipu onpezeneHUN 3HEGEKTUBHOCTU
JIeKOMIIPECCUBHO-CTAOMIN3UPYIONIUX BMeIIaTe b-
CTBA C UCIIOJIB30BAHUEM PA3JIMIHBIX CUCTEM (PUKCa-
MY I03BOHOYHO-/IBUTATEJIBHOTO CETMEHTA.

3AK/IIOUEHMHE

BriABiIE€HHDBIE B XO/ie IPOBEJIEHHOTO UCCIef0Ba-
HHA XapaKTep U AWHAMUKA U3MeHeHuH B daceToy-
HBIX CyCTaBax IpU Pa3JINYHOHN CTENEHU JereHepa-
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CONCLUSION

The nature and dynamics of changes in the facet
joints with different Pfirrmann grade of interverte-
bral disk degeneration, revealed during the study,
can be used in neuroimaging to more accurately as-
sess the grade of facet joints degeneration, which will
make it possible to more reasonably approach the
choice of techniques for fixation of the spinal motion
segment in degenerative diseases of the spine.
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WA MEKIIO3BOHOUHBIX [IHCKOB MOTYT HKCITOJIb30-
BaThCA IIPU HEHPOBU3yTU3AINH JIJIs OOJIee TOYHO-
'O OIIPe/IeJIEH N CTEIIEHH iereHepanun haceTOYHbIX
CYCTaBOB, YTO ITO3BOJIUT O0jiee 000CHOBAHHO MO/IX0-
JIUTh K BBIOOPY METOAUK (PUKCAIMH ITO3BOHOYHO-
JIBUTATEJILHOTO CerMeHTa IPH JleTeHePaTUBHBIX 3a-
00JIeBaHMSX MIOSCHUYHOTO OT/IeJIa I03BOHOYHMKA.

KoH@auKT nHTEpecoB. ABTODHI 3aABJAIOT
00 oTCcyTCTBIY KOHGDIINKTA UHTEPECOB.
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Clinical and anatomical case study of the first death from the novel
coronavirus infection in the Novosibirsk Region

Nadeev A.P.}, Alekseev A.Yu.2, Morozov D.V.2, Travin M.A.!, Melnikov V.M.!, Kuznetsov A.V.!
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AHHOTAIIA

IIpencTaBieHO KIMHUKO-aHATOMUYECKOe HAOJIIOZIeHNe IIePBOT0 JIETAJIBHOIO HCX0/la OT HOBOM KOPOHABUPYCHOU
nHpekuu B HoBocubupckoit obsactu. Takke KpaTKO OCBEIIEHBI BOIPOCHI 3THOIOTUH, snugemuosnoruu COVID-19,
00600111eHbI TAHHBIE TI0 TaTOJIOTHUecKoi anaromuu npu COVID-19, ¢ akiieHTOM Ha MOPG)OJIOTUYECKHe U3MEHEHHU S B JIET-
KUX IIPU THEBMOHUH, BBI3BAHHOU KOPOHABUPYCHOU NHDEKITEN.

Kaoueswte caosa: COVID-19, maTosiornueckasi aHaATOMUS, THEBMOHUS, BCKPBITHE.

ABSTRACT

Clinical and anatomical case study of the first death from the novel coronavirus infection in the Novosibirsk Region
is presented. The matter of etiology, epidemiology COVID-19 are also briefly taken up, data on pathological anatomy in
COVID-19 are generalized, with the emphasis on morphological changes in lungs in pneumonia caused by coronavirus

infection.

Keywords: COVID-19, pathological anatomy, pneumonia, autopsy.

BBEJIEHUE

3a 8 wmecsmeB ¢ MOMeHTa, KOTZa B Jekabpe
2019 r. B Kutae nosiBUINCH ePBhIENAIIUEHTHI C KO-
poHaBupycHou uHpeknuer, snugemus COVID-19
OXBaTHJIA BECb MUP, [IPEBPATHUBINKCH B MAHIEMUIO
[1]. Bupyc SARS-CoV-2 — ceapMOi M3 H3BECTHBIX
KOPOHABHPYCOB, KOTOPbIE MOTYT BBI3BIBAThH 3a60J1€e-
BaHUs YeJIOBeKa. ['eHOM KOpOHABUPYCOB, ITOAPA3/Ie-
JITIONUXCS HA 4 poja — a, 3, y u O, Impe/icTaBIeH ofi-
Horenoynoil PHK sesmmunnoii ot 26 10 32 K6 [2, 3].
U3 HUX Q- 1 f-KOPOHABUPYCHI B OCHOBHOM SIBJISIFOT-

INTRODUCTION

Within 8 months since the moment when the
first patients with coronavirus infection had ap-
peared in December, 2019 in China, the COVID-19
epidemic has captured the whole world, having
turned into a pandemic [1]. The SARS-CoV-2 virus is
the seventh of the known coronaviruses which can
cause diseases in humans. The genome of the coro-
naviruses which are subdivided into 4 genera — a, j,
y and &, is presented by a single-stranded RNA from
26t032kb[2,3]. Amongthem, a-and B-coronaviruses
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sl IaTOTeHaM¥ MJIEKOITUTAOIINX, a Y- ¥ §- KOpOHa-
BUPYCHI IOPAXKAIOT MJIEKOMIUTAONIUX U ITUIl. SARS-
CoV-2 oTHOCUTCA K rpymme [J-KOpOHAaBUPYCOB [4].
Nuxybaruonnsii mepuoy; COVID-19 cocraBisieT oT
2 710 14 AHEN cO CPeHUM CPOKOM IIOSIBJIEHUS CHM-
IITOMOB OKOJIO 5 JTHEH.

Bupyc mpoHUKaeT B KJIETKHU Uepe3 PerenTop
aHTUOTeH3UHIpeBpamawomero  depmMeHTa 2
(ACE2), HaxoAsIHiCsa Ha TOBEPXHOCTH KJIETOK [2,
4]. BospIoe KOJTMYECTBO BUPYCHBIX YACTHI] OBLIIO
00HAPY’KEeHO B SH/IOIIJIA3MATHYECKOM PETUKYIIyMe
anpBeosionuToB II TUIa ¢ MOMOIIBIO IPOCBEYNBA-
IOIed 2JIEKTPOHHON MukKpockomnuu. Kpome Toro,
MeTOZJaMi MMMYHOTHCTOXUMHUM U THOPUAU3AIIUH
in situ 6sL1H BhIsABIIeHBI Oeniku 1 PHK SARS-CoV B
SIIUTEIUY MHUIEBAPUTEIFHOTO TPAKTa M IOYKAX
cooTBeTCTBEHHO. Kak 0eJylok HyKJIeoKarcuaa
SARS-CoV, tak u PHK-nmonumepasza SARS-CoV B
SIIUTEIUY KAHAJIBIA U KJIETKAX IOTOBBIX JKese3
KOJKU HMeJHN IIOJIOKUTEIbHYIO KCIIPECCHUIO, UTO
VKa3bIBaeT HA BO3MOXKHBIE IYyTH Iepeladu KOpOo-
HaBUPYCHOH WHMeKIUH (KOHTAaKTHBIN IyTh). Kpo-
Me TOTO, OBLJIO OOHAPYXKEHO, UTO KJIETKU DHJO0-
KPUHHBIX JKeje3 (MapaluTOBUAHBIX JKeJe3 U TH-
nmodusa, KOpbl HAAMOYEYHUKOB, MapHUETAJIHHBIE
KJIETKH KeJIyZIKa) U HK30KPUHHBIX jKeJie3 (IoTo-
BbI€e JKeJie3bl KOXKH, TPAXeu U ee KeJie3bl, alluHap-
HbIE KJIETKH I10/[PKEJIYI0UHOH 2KeJIe3bI) IKCIPECCH-
pyiot SARS-CoV [5].

Jlerkue SBJISIOTCS OCHOBHBIM OpPTaHOM-MU-
meHbio 111 SARS-CoV-2, mpuyeM y manimeHTOB Ha-
0JII0/1af0TCA CUMIITOMBI, BapbUPYIOIINE OT JIETKHUX
TPUIIONOAOOHBIX COCTOSHUMA 10 (PyIbMUHAHTHOM
ITHEBMOHUU U MOTEHIINATIBHO CMEPTETHLHOTO PECITU-
PaTOpPHOTO AUCTpPecc-CUHpoMa [3, 5].

Omnenka koadouiuenra aeranabHOCTH (Case-
fatality rate; monsa ymepuiux, pasziesieHHass Ha 00-
1ee 9rcyI0 3a00JIeBITNX) 3a00JIEBAHUS BapbUPOBa-
Jia OT 1 710 7 % B 3aBUCUMOCTH OT I10JI0-BO3PACTHOTO
cOCTaBa HACeJIeHU s, CTPATEeruil TECTUPOBAHMUSA, THA-
THOCTHUKH, JIEYEHUsI, 0COOEHHOCTE! CTaTUCTUYECKO-
ro ydeTa HAIMOHAJIHHOTO 37PaBOOXPAHEHUS U 3a-
IPY?KeHHOCTH cucTeM 3ApaBooxpaHeHusa. BO3 omne-
HUJIA JIETAJIBHOCTD KakK 3.4 % [6]. OmHaKo pe3ysbpra-
THl HAOJIIOIEHUH 3a SKUMAXKEM M IaCCaKUPAMU
kpyusHoro jatinepa Diamond Princess, Ha koTopom
u3 712 3a00JIeBIINX yMepJio 11 4esl., IPUBOAAT K
oreHKe K03(hdUITEeHTa JeTATbHOCTH B 1.5 % [4].
Kpome Toro, Teuenue 3a60ieBaHUS U CMEPTHOCTb
CUJIBHO 3aBUCEIN OT BO3pacTa O0JIBHOTO M HATTMIHS
npyrux (KoMopOuAHbIX) 3a00ieBaHUi. Y JieTel 3a-
perucTpupoBaHbl €INHUYHbBIE CIyYad JIETAJIHHOTO
ucxona. B rpynme 10 30 j1eT CMEPTHOCTD COCTABIISAET
OKO0JIO 0.2 %; TOCJIe 40 JIET PUCK YBEJIUYUBAETCS B

are pathogens of mammals generally, and y- and
8-coronaviruses affect mammals and birds. SARS-
CoV-2 belongs to the group of -coronaviruses [4].
The incubation period of COVID-19 is from 2 to
14 days with an average time for symptoms to appear
around 5 days.

The virus gets into cells through the angioten-
sin-converting enzyme 2 (ACE2) receptor located on
the cell surface [2, 4]. A large number of virus parti-
cles were revealed in the endoplasmic reticulum of
type II alveolocytes by means of the transmission
electron microscopy. Besides, methods of immuno-
histochemistry and in situ hybridization revealed
proteins and SARS-CoV RNA in the epithelium of di-
gestive tract and kidneys respectively. Both protein
of SARS-CoV nucleocapsid and SARS-CoV RNA
polymerase in epithelium of tubule and sweat glands
cells of skin had positive expression, which indicates
possible ways of coronavirus infection transmission
(contact transmission). Besides, it was revealed that
cells of endocrine glands (parathyroid glands and hy-
pophysis, adrenal cortex, parietal cells of stomach)
and exocrine glands (sweat glands of skin, trachea
and its glands, acinar cells of pancreas) express
SARS-CoV [5].

Lungs are the main target organ for SARS-
CoV-2, and patients have symptoms varying from
mild flu-like conditions to fulminant pneumonia
and potentially fatal respiratory distress syndrome
[3, 5]

Case-fatality rate assessment (the rate of de-
ceased divided by the total number of cases) of the
disease varied from 1 to 7% depending on the gender
and age structure of the population, the strategy of
testing, diagnostics, treatment, peculiarities of na-
tional health statistics and the health care systems
capacity. WHO has estimated the lethality as 3.4%
[6]. However, the follow-up results of crew members
and passengers of the Diamond Princess cruise liner,
where 11 individuals of 712 died, has lead to the case-
fatality rate coefficient assessment as 1.5% [4]. Be-
sides, the disease course and mortality strongly de-
pended on the age and the presence of other diseases
(comorbidities). Rare cases of fatal outcome in chil-
dren were registered. In group of under 30 year-old
patients the mortality was about 0.2%; after 40 years
the risk increases by 3—4 times for every decade of
life, reaching about 8% in the diseased at the age of
70—79 years and 15—20% after 80 years [6]. Chinese
scientists’ studies showed that the majority of cases
(87%) were aged 30—79 years, less than 9 years old —
1%, 10—19 years old — 1%, and over 80 years old —
3% [71.
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3—4 pasa ¢ KaXKJIbIM JIeCATUIIETUEM JKU3HH, IOCTH-
rasg npuMepHo 8 % y 3a60JeBIINX B BO3pacTe 70—
79 JjieT u 15—20 % nociie 80 jer [6]. UccaemoBanus
KUTANUCKUX YUYEHBIX IOKAa3aJik, YTO OOJIBIIMHCTBO
3aboneBmux (87 %) ObUTH B BO3pacTe 30—79 JIET,
MeHee 9 jeT — 1 %, 10—19 jeT — 1 % u cTapiie
80 et — 3 % [7].

Bmecrte ¢ TeM pe3ysbTaThl MATOJIOTO-aHATOMU-
YECKOTO MCCJIEIOBAHUS YMEPIIIUX BCIIEACTBUE KOPO-
HaBUPYCHOU MH(EKIINH, HA MOMEHT HATTMCAHUS CTa-
ThbU, HE MHOTOUMCJ/IEHHBI, YTO 3aTPYAHAET U3ydeHre
maroresesa 3roro 3aboseBanuu [8]. B sroii cBsA3M
MBI TIPEJICTaBIsAEM HAOII0ZIEHHE IEPBOTO JIETATBLHO-
r'0 KCXO0/1a, BEI3BAHHOT'O KOPOHABUPYCHOU HHGEKITU-
eit, B HoBocuOupckoii obracTu.

My:xuuHa, 68 JjieT, HaXOUJICS B OT/€JIEHUU pe-
aHWMAIUM W WHTeHCMBHOW Tepanmu ['BY3 HCO
«Topopckas kinHuueckas 6oapuua N2 1» r. Hoso-
cubupcKa ¢ 07.04. 0 14.04. 2020 T. (7 KOHKO-/THER).
[TarueHT OCTABJIEH B TSXKEJIOM COCTOSTHHU Opwra-
JIOW CKOpOU MEAUIMHCKON MOMOIIM C JUArHO30M
«II0/IO3PEHNE Ha TTHEBMOHHUIO». [lepBble MPU3HAKU
3a00s1eBaHUs MTOABUJINCH 3a CyTKHU /IO MOCTYIIEHUS
B GostbHUIY (OZBIIIKA, TUXOpaaKa 0 38.5 °C, cyxou
Kalesb). /Iuaraos moATBEPAUIICS TTOC/IE PEHTTEHO-
JIOTUYECKOTO uccyienoBaHus. I1o pe3yspraTraMm KOM-
IBIOTEPHON TOMOTpaduu TpyAHOH KiaeTku (OT
08.04) BpauamMu ObLIa 3aroj[03peHa ITHEBMOHWUSA
npu COVID-19.

PesynbTaThl 1a00PaTOPHOTO KCCIEAOBAHUS T1a-
MeHTa: OOIUA aHaIU3 KpPOoBHU (13.04): JIEHKOIU-
TBl — 25.24 X 10%/J1, 3pUTPOLUTH — 4.28 X 10'2/I1,
reMOIJIOOUH — 122 T/J1, TPOMOOIUTE — 335 ThIC.
Buoxumuueckuii aHaiu3 kpoBu (13.04): KOK —
921.3 en./n, KOK-MB — 39.1 exn./;n1, MmoueBuHa —
28.6 MmoJTb/ 71, C-peaKTUBHBIHN 6€JT0K — 390.06 MT/ 1.
Anasu3 Ha BeiaBieHne PHK SARS-CoV-2 metomom
IIIIP — m0/I0KUTEJILHBIH.

IIpoBOAMIOCH KOMILIEKCHOE JIEUeHHE, TTallHeHT
Haxoawicst Ha VBJI. OpHako, HECMOTPS Ha MPOBO-
JIIMOE JIeUeHre, HapacTajia JibIXaTeibHas HeIoCTa-
TOYHOCTh, HACTYITHJI JIETATbHBIN HCXO/T.

3axaouumenvhblii  KAuHuveckuili  0uazHoa:
Uo7.1. OcHoBHOe 3aboseBanme: COVID-19, Bupyc
uneHTudunupoan. OcyioKHeHUs: J[BYCTOPOHHSIS
MOJIMCerMeHTapHasi THEBMOHUS, TAKEJIOe TeUEHHE.
Octpas apixaTesibHass HegocraTouHOocTh 111 cr. Ilo-
JIMOPTaHHAS He0CTaTOYHOCTh. COMyTCTBYIOIIHE 3a-
OoseBanmsa: CaxapHbIN AuabeT THIA 2, WHCYJIMHO-
moTpe6HbIH, 11e1eB0i ypoBeHb HbA1C menee 7.5 %.
T'unepronuyeckasa 00Je3Hb, CTENEHb 2, PUCK 4.
OzkupeHue 2-4 CT.

At the same time, results of postmortem exami-
nation of those who died from coronavirus infection,
at the time of this writing, are not numerous, which
complicates the studying of pathogenesis of the dis-
ease [8]. In this regard, we present the observation of
the first fatal outcome caused by novel coronavirus
infection in the Novosibirsk Region.

68 year-old man was in the Intensive care unit
of the Novosibirsk Clinical Hospital No. 1 from 7 to
14 April, 2020 (7 inpatients days). The patient was
delivered in a grave condition by the ambulance team
with a diagnosis “suspected pneumonia.” The first
signs of the disease appeared one day before the hos-
pitalization (shortness of breath, fever up to 38.5°C,
dry cough). The diagnosis was confirmed after the
radiology. Based on the results of computed tomog-
raphy of the thorax (April, 8) doctors suspected
pneumonia associated with COVID-19.

Results of the patient’s laboratory examina-
tions were as follows: complete blood count (April,
13): leukocytes — 25.24 x 109/1, erythrocytes —
4.28 x 10%2/1, hemoglobin — 122 g/l, platelets —
335 000. Biochemical blood tests (April, 13): CPK —
921.3 units/l, CPK-MB — 39.1 units/l, BUN —
28.6 mmol/l, S-reactive protein — 390.06 mg/l.
The result of detection of SARS-CoV-2 RNA by PCR
was positive.

Comprehensive treatment was carried out, the
patient was on mechanical ventilation. However, de-
spite the treatment, respiratory failure advanced,
and the fatal outcome occurred.

Final clinical diagnosis: U07.1. Primary dis-
ease: COVID-19, virus identified. Complications: Bi-
lateral polysegmental pneumonia, severe course.
Acute respiratory failure III degree. Multiple organ
failure. Comorbidities: Diabetes mellitus 2 type, in-
sulin-dependent, target HbA1C level less than 7.5%.
Essential hypertension, degree 2, risk 4. Obesity of
the 2 degree.

On autopsy, multiple punctate hemorrhages on
parietal and visceral pleura were discovered. The
trachea and the main bronchi contain a small
amount of mucous secretion; mucous membrane of
a dirty-gray color with punctate hemorrhages. On
palpation, the lungs are diffusely consolidated in all
fields, pleura is of dark cherry color on the surface,
having varnished look. There are punctate hemor-
rhages under the visceral pleura. Lungs are of dark
cherry color on the cut, airless, a dark red liquid
flows down from the surface of the cuts, and is hard-
ly squeezed out of the lung tissue. Walls of bronchi
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Puc. 1. Makpockonmueckuii Buz jgerkoro npu COVID-nHeBMoHMU: sierkue Audy3HO YIIJIOTHEHBI,
C MIOBEPXHOCTH TEMHO-BHUIITHEBOTO I[BETA, JIAKOBOTO BU/IA, C TPOMO030M COCY/I0B (ITOKA3aHO CTPEJIKOM)
Fig. 1. Macroscopic view of the lung in COVID-19 pneumonia: the lungs are diffusely consolidated,
the surface is of a dark cherry color, looks varnished, with vascular thrombosis (shown by the arrow)

IIpu 1maToJsI0ro-aHaTOMUYECKOM BCKPBITUM HA
MMapUeTAJIbHOM W BUCIIEPAIHBHOM JIMCTKAX ILJIEBPHI
MHO?KECTBEHHBIE TOUeUHbIe KPOBOU3IUAHUA. B Tpa-
Xee U IVIaBHBIX OPOHXAX COJIEPIKUTCSA HEOOIBIIIOE KO-
JIMYECTBO CJIMBUCTOTO CEKPETa, CIM3UCTAsI IPSA3HO-
CEporo IBeTa ¢ TOYEUHBIMH remMopparusmu. IIpu
nasiplanuu jerkue Aud@ysHo YIJIOTHEHBI IO BCEM
IIOJISIM, C TIOBEPXHOCTH ILJIEBPA TEMHO-BUIITHEBOTO
IBETA, JIJAKOBOTO BU1a. [10/1 BUCIIEPAJIBHOU TIJIEBPOU
TOUeuHble KpOBOMBIUAHUA. Jlerkue Ha paspese
TEMHO-BUIIIHEBOTO IIBETA, 0€3BO3/YIITHbIE, C IOBEPX-
HOCTH Pa3pe30B CTEKAET TEMHO-KPACHAS JKHU/IKOCTb,
C TPY/ZIOM BBIJIaBJIBaeMasi U3 TKaHU JeTKHUX. CTeHKHU
OPOHXOB YTOJIIIEHBI, CKIEPO3UPOBAHBI, BHICTYIAIOT
HaJI IOBEPXHOCTHIO cpe3a (puc. 1).

IIpu MUKPOCKOIIMYECKOM HCCJIeJIOBAHUHN JIer-
KUX: IOJHOKPOBHE KAINWJUISIPOB MEKaJIbBEOJISIP-
HBIX IIEPETOPOJOK U COCYIOB MHTEPCTUIUA. YTOJ-
IeHNe MeXXaIbBEOJIIPHBIX CeNT 3a cUeT UHQUIb-
Tpauuu JUMQOOIUTaMU, MaKpodaramu ¢ HaIUIueM
HEeUTPO(DUIIOB, B IPOCBETAX YACTH AJIHBEOJI PO30BAs
TrOMOT€HHas KUJKOCTD ¢ TUM@OIuTaMu, Makpoda-
raMu, IeCKBAMHPOBAHHBIM QJIbBEOJISIPDHBIM DIIUTE-
aueM (puc. 2), ¢ HUTUUYHEM CHUMILIACTOB (puc. 3), B
YacTH aJibBeosJl — HEXHOro (GubpruHAa U HEHUTpO-
(UITBHBIX JIEUKOIUTOB. TPOMOBI B MEJIKUX COCYAX,
VYACTKU aTeJIeKTa30B UepPeAyIOTCS ¢ yIacTKaMU SM-
duzemsl (puc. 4), oyaru OOUIUPHBIX KPOBOUBJIUSI-

are thickened, sclerosed, protrude above the cut sur-
face (Fig. 1).

On microscopic examination of the lungs the con-
gestion of interalveolar septa capillaries and intersti-
tial vessels was discovered. Thickening of interalveo-
lar septa due to infiltration with lymphocytes, macro-
phages with neutrophils; pink homogeneous fluid
with lymphocytes, macrophages, desquamated alveo-
lar epithelium in the lumina of a part of the alveoli
(Fig. 2), with the presence of symplasts (Fig. 3); a part
of the alveoli contain delicate fibrin fibers and neutro-
philic leucocytes. There are blood clots in small ves-
sels; areas of atelectasis alternate with that of emphy-
sema (Fig. 4); foci of massive hemorrhages (Fig. 5);
perivascular and peribronchial sclerosis. Desquamat-
ed epithelium in the lumina of the bronchi.

The internal organs’ morphological changes
were nonspecific due to the state of hypoxemia. The
heart cavities were moderately dilated, containing a
small amount of liquid blood. The heart is cone-
shaped, the thickness of the left ventricle wall is
1.6 cm, the thickness of the right ventricle one is
0.3 cm. On the cut, the myocardium is flabby, dark
red in color, in the full-thickness of the myocardium
there are many small whitish connective-tissue scars.
Coronary arteries with atherosclerotic plaques and
calcification, blocking the lumen up to 30%. On his-
tological examination we revealed hyperemia and
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Puc. 2. Jlumbomakpodaraapaas HHOUIBTPALUA MEXXaIbBEOJIAPHBIX IEPETOPOOK (TI0KA3aHO CTPEJIKAMH),
B IIPOCBETE aJIbBEOJI HEXKHBIHM (GUOPHH, leCKBaMAaIis aJIbBEOJIOIIUTOB, MaKpodary, TUMGOIUTHI.
Oxpacka reMaTOKCUJIMHOM U D03UHOM. YBeuueHue (yB.) X100
Fig. 2. Lymphomacrophagal infiltration of interalveolar septa (shown by arrows), delicate fibrin fibers in the alveoli lumina,
desquamation of alveolocytes, macrophages, lymphocytes. Hematoxylin and eosin stain. Magnification (magn.) 100x

HUH (puc. 5), MEPUBACKYJISIPHBIA M TEPUOPOHXU-
aJIbHBIA CKJIEPO3. B mpocBeTe GPOHXOB JIECKBaMH-
POBaHHBIN STUTETNH.

Bo BHyTpeHHUX OpraHax MOp(OJIOTHYeCKHe U3-
MeHEHHS HOCHJIN HecnelnpUIecKui xapakTep, 00-
YCJIOBJIEHHBIH COCTOSIHWEM THUIIOKceMuH. llosocTu

interstitial edema, separation of cardiomyocyte bun-
dles, uneven hypertrophy of cardiomyocytes and
thinning of the fibers. Interstitial sclerosis, focal fatty
degeneration of cardiomyocytes.

The liver weight is 1550 g; on the cut of yellow-
brown color, moderately congested. On microscopic

2!

Puc. 3. Jlumdomakpodarambaas HHOUIBTPALKA MEKATbBEOJIIPHBIX IIEPETOPO/IOK, C HAITMYHEM HEUTPODUIIOB,
JIECKBaMAaIHsI OTZEJIbHBIX aJIbBEOJIOLUTOB U B BU/IE IUIACTOB, &JIbBEOJIOIUTHI C KPYITHBIMU THIIEPXPOMHBIMH SIZIPAMH,
XapakTepHbIH 3ddeKT rajo BOKpyT AApa (II0Ka3aHo cTpesikaMu), GOpMUPOBaHNE THATIHOBBIX MEMOpaH.
OKpacka reMaTOKCHJIMHOM U 303UHOM. YB. X400
Fig. 3. Lymphomacrophagal infiltration of interalveolar septa, with the presence of neutrophils,
and desquamation of both individual alveolocytes and the cell layers; alveolocytes with large hyperchromic nuclei,
characteristic halo effect around the nuclei (shown by arrows); formation of hyaline membranes.
Hematoxylin and eosin stain. Magn. 400x
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Puc. 4. Tpom6 B cocyzie, ouaru ambuseMbl. OKpacka reMaTOKCUJIMHOM U 303MHOM. YB. X200
Fig. 4. Blood clot in the vessel, foci of emphysema. Hematoxylin and eosin stain. Magn. 200x

cepZiIia yMepEHHO PacIINPeHbl, COZIePKaIn HeOO0Ib-
II10e KOJIMYEeCTBO KUAKON KpoBu. Cepiie KOHyCO-
BUIHOH (POPMBI, TOJIIIUHA CTEHKU JIEBOTO KeJIyA0U-
Ka — 1.6 cM, IIPABOTO XKeayaouka — 0.3 cM. Ha paz-
pese MHUOKapy ApsA6JIbIH, TEMHO-KPACHOTO I[BETA, B
TOJIIIIE MHOKap/ia MHOKECTBO O€eJIECHIX COEeINHHU-
TeJIbHOTKAHHBIX py6unkoB. KopoHapHble apTepun ¢
aTEPOCKJIEPOTUYECKUMHU OJIANIKAMH U KaJIbI[UHO-
30M, IIepeKpbIBaoIye IpocBeT 10 30 %. I1pu rucro-
JIOTHYECKOM HCCIe[OBAHUU: IOJTHOKPOBUE U OTEK
UHTEPCTHUINS, PA3BOJIOKHEHNE IIyYKOB KapIHOMUO-

examination; vascular congestion, interstitial ede-
ma; the liver trabecular structure is preserved, hepa-
tocytes are in the state of albuminous and focal large-
drop degeneration; few foci of centrolobular conges-
tion with hemorrhages. The pancreas is unevenly
indurated, of gray-yellow color on the cut; the lobu-
lar structure is preserved, with extensive areas of
sclerosis and lipomatosis.

Bean-shaped kidneys’ weight is 275 g in total;
the fibrous capsule is removed easily, exposing fine-
grained surface. The parenchyma is pale brown on

Puc. 5. BeipazkeHHOE IIOJTHOKPOBHE COCYZIOB, 09ar OOIINPHOTO HHTPAAIBBEOJIIPHOTO KPOBOUBJIASTHIS
B ITapeHxUMe JIerkoro (B 1enTpe). Okpacka reMaTOKCHJIMHOM U B03MHOM. YB. X100
Fig. 5. Pronounced congestion of the vessels; the focus of massive intra-alveolar hemorrhage in the lung parenchyma
(in the center). Hematoxylin and eosin stain. Magn. 100x
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[UTOB, HEPABHOMEPHASA THIEPTPODUA KaPIUOMHUO-
[IUTOB U UCTOHUYEHNE BOJIOKOH. IHTepCTUIINATBHBIH
CKJIEPO3, OYaroBasi JKUPOBas JUCTPODUA Kapauo-
MHOIIUTOB.

Macca neuenu 1550 T, [Tle4eHb Ha pa3pese KeITo-
KOPUYHEBOTO IIBETA, YMEPEHHO IOJIHOKpPOBHA. IIpu
MHKPOCKOITMYECKOM HCCJIENOBAHUU: IIOJIHOKPOBHUE
COCY/IOB, OT€K MHTEPCTUIINS, OAJIOUHOE CTPOEHHE I1e-
YeHU COXPAHEHO, TelaTOIUThl B COCTOSHUU OeJIKO-
BOH U 0YaroBOU KPYITHOKAIEJIbHOH AuCTpoduH, He-
MHOTOYHCJIEHHbIE IIeHTPOJIOOYJIApHBIE ITOJTHOKPO-
BUSI C KDOBOU3JIUAHUAMU. [loKeTyjouHas kees3a
HEpaBHOMEPDHO YIUIOTHEHa, HA paspese cepo-
JKeJITOTO I[BeTA, ZI0JIbUaTas CTPYKTypa COXpaHeHa, C
OOIITUPHBIMU yUACTKAMHU CKJIEPO3a U JIUITOMATO3a.

ITouku 6060BUHON HOPMBI, UX Macca CyMMap-
HO COCTaBWJIA 275 T, (puOpO3HAas Karcyia CHIMaIach
JIETKO, 0OHa’Kkas MeJIKO3EPHHUCTYIO TOBepXHOCTh. Ha
paspese mapeHxuMa OJIeTHO-KOPUYHEBOTO I[BETA,
rpaHuIla KOPKOBOTO ¥ MO3TOBOTO BEIECTBA COXPa-
HEHa, BhIPa’KEHHOE TI0JIHOKPOBUE HA TPAHUIE MEXK-
Iy KOPOU U MUpaMUAKAMU. [IpH rUCTOIOTHYECKOM
HCCIeIOBAHUH: IIPOCBETHI COCYZIOB WHTEPCTHUIUSA
pacuupensl, TOJHOKPOBHBIE, Aud@y3HBIH HEKPO3
SIUTEJINOIUTOB MPOKCUMAIbHBIX KAHAJIBIEB, OYa-
TOBBIN CKJIEPO3 U THAJIMHO3 KIIYOOUKOB.

HajmoyeuHuky JIUCTOBUAHON HOPMBI, TOHKHE,
JIByXCJIOHHBIE C MEJTKOOYATrOBBIMU KPOBOU3JIMTHIS-
mu. Cesie3eHKa Ha paspes3e TEMHO-BUIIIHEBOT'O I[Be-
T4, COCKOO IyJsIbIIBI OOWMJIBHBIM, Macca CeJIe3€HKHU
350 T. [Ipr MUKPOCKOTIYECKOM HCCJIEIOBAHUH: Ha-
OJTI0/1aTMCh TTIOJTHOKPOBYE U THAJIMHO3 CTEHOK COCY-
JTOB, OTE€K, MUEJIOU/THASI MeTAIIa3usl CEJIe3eHKU.

Ha ocHOBaHMHM MaKPOCKOIIMYECKOH KAPTUHBI U
pe3yJIbTaToOB T'HCTOJIOTUYECKOTO  HCCJIeZ0OBAHUSA
BHYTPEHHUX OPTaHOB, C YUETOM KJIMHUYECKOH Kap-
THHBI U TAHHBIX JIAO0PATOPHO-UHCTPYMEHTAJIBHOTO
uccaenoBaHusa chOpPMyJIUPOBAaH IIATOJIOT0-aHATO-
Mudeckuii aumarHo3: «OcHOBHoe 3aboJieBaHUeE:
Uo07.1. COVID-19, Bupyc umeHTHGUIIUPOBAH (HA-
6op peareHToB Juis BbisBiaeHuss PHK kopoHaBupy-
coB SARS/2019-nCoV meromom IIL[P oT 12.04):
OCTpBHIH TeMopparuyeckuil Tpaxeo6poHxut. dud-
¢y3HOe anbBeossspHOe NoBpexzeHue. OcyiokHE-
HUS: IBYCTOPOHHSAS TOTAIbHAS HHTEPCTUIUATIbHAS
MHeBMOHUSA. ['eMOpparuvyecKkuii CHHAPOM: MHOMKe-
CTBEHHbIE MEJIKOTOUEeUHble KPOBOUBIUSHUA B ce-
pO3HBIE, CIM3UCTBIE OOOJIOUKU, OCTPhle MHOMKe-
CTBEHHBIE 3po3uu B keiyake. OTek um HabOyxaHme
BemecTBa U 000JIOYEK TOJIOBHOTO  MO3ra.
AJTHBEOJISIDHO-UHTEPCTUNINATIBHBIA OTEK JIETKUX.
ComyterByromue 3a00JIeBaHUSA: XPOHUYECKasT UIIIe-
Muyeckas OoJie3Hb cepjna: JUMOY3HBIA MEJIKO-
0YaroBBIN KapIHUOCKIEPO3».

the cut, the border of the cortex and medulla is pre-
served; pronounced congestion at the border be-
tween the cortex and renal pyramids. On histological
examination: interstitium vessel lumina are dilated,
congested; diffuse necrosis of proximal tubules epi-
theliocytes, focal sclerosis and hyalinosis of glome-
ruli.

The adrenal glands are leaf-shaped, thin, bilay-
er, with small-focal hemorrhages. Spleen is of dark
cherry color on the cut, the pulp scrape is abundant,
the spleen weight is 350 g. During microscopic ex-
amination we observed congestion and hyalinosis of
the vessels’ walls; edema, myeloid metaplasia of the
spleen.

Based on the macroscopic picture and results of
histological examination of internal organs, taking
into account a clinical picture and data of laboratory
and clinical tests, the postmortem diagnosis is for-
mulated as follows: Primary disease: Uo07.1.
COVID-19, virus identified ( a PCR kit for detection
of SARS/2019-nCoV coronaviruses RNA of April 12,
2020): acute hemorrhagic tracheobronchitis. Diffuse
alveolar damage. Complications: bilateral total inter-
stitial pneumonia. Hemorrhagic syndrome: multiple
punctate hemorrhages in serous, mucous mem-
branes; acute multiple erosions in the stomach. Ede-
ma and swelling of the brain matter and meninges.
Alveolar and interstitial pulmonary edema. Comor-
bidities: chronic coronary heart disease, diffuse
small-focal cardiosclerosis.

There are two stages of diffuse alveolar damage
in the development of the atypical pneumonia at
COVID-19: early (up to 7-8 days), exudative, and
late (from 8 days to 1 month), productive [8, 9]. Each
stage is characterized by certain morphological lung
picture.

The early exudative stage is characterized by
changes associated with:

1) the cytopathic effect of virus with the emer-
gence of large, irregularly shaped type II alveolocytes
with the increased nuclei, containing coarse-grained
chromatin and distinct nucleoli (in some of them the
halo effect around nucleoli is observed, and the cyto-
plasm has the rounded basophilic or eosinophilic in-
clusions characteristic of viral cell damage), the for-
mation of symplasts and, as a consequence, desqua-
mation of the alveolar (in the form of separate cells
and their layers) and a bronchiolar epithelium;

2) circulatory disorders, associated with viral
damage of endotheliocytes — intraalveolar edema
with an admixture of erythrocytes, monocytes and
macrophages, desquamated alveolocytes, neutro-
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OBCYKIAEHUNE

B pasBuTMM aTUNUYHOU TNHEBMOHUU IIpU
COVID-19 BbIZEISIOT JIBE cTaguu AuGGy3HOTO aib-
BEOJIIDHOTO TOBPEXJAEHUA: paHHOO (10 7-8
JTHEH) — DKCCY/IaTUBHYIO U MO3JHIOW (0T 8 JHEH u
JI0 1 Mec) — MpOAYKTUBHYyMO [8, 9]. Kaxkmas cragus
XapaKTepusyeTcss OIpenesieHHOH Mopdosioruye-
CKOU KapTUHOU B JIETKUX.

1 paHHe! 5KCCyZaTUBHOM CTaJIUM XapaKTep-
HBI U3MeHEeHUs, 00yCIOBIEHHBIE:

1) IUTONIATUIECKIM JIEHCTBUEM BHUPYCa — MOSB-
JleHUe KPYIHBIX, HelIpaBUJIbHOU (OPMBI aIbBE0JIO-
nuToB 11 THIa ¢ yBeJTMUEHHBIMU SIZIPaMU ¢ Tpybo3ep-
HUCTBIM XPOMATHHOM U OTYETIMBBIMU AIPBIIIKAMUI
(B HEKOTOPBIX U3 HUX BOKPYT sA/ipa HaboaeTcs a¢-
ekt rajo, a B IUTOIUIa3Me — OKPYIJIbIe 0a30(hHIb-
Hble WIN 303WHODUIbHBIE BKJIIOUEHUS, XapaKTep-
HBIE 71 BUPYCHOTO TIOBPEK/IEHU KIIETOK), 00pa3o-
BaHUE CHMILIACTOB U, KaK CJIE/ICTBUE, JE€CKBAMAIIU
aJIbBEOJIAPHOTO (B BHJIE OTJEIBHBIX KJIETOK M UX
IJIACTOB) U OPOHXUOJISIPHOTO DITUTENTUS;

2) paccTporCTBaMU KPOBOOOpAIIEHHUS, CBA3aH-
HBIMU C TIOBPEXJE€HHEeM BHUPYCOM JHAOTEINOI-
TOB — MHTPAAJIbBEOJISIPHBIN OTEK C IPUMECHIO B OT-
€YHOH KUJIKOCTH SPUTPOLUTOB, MOHOIIUTOB U Ma-
KpodaroB, /IeCKBaMHDOBAHHBIX aJIbBEOJIOIIUTOB,
HeUTpoduIoB, IUM@POIUTOB U IIJIA3MOLIUTOB; IO~
HOKDOBHUE COCYJIOB MHKPOIIUPKYJISITOPHOTO PycJa,
BeTBell JIETOYHBIX apTepuil U BeH, IepUBACKYJIAP-
Hble, BHYTPUOPOHXHUATbHBIE, BHYTPUOPOHXUOJISIP-
HBIE U NHTPAAJIbBEOJIAPHbIE KDOBOUBJIUAHUA (SIBIISA-
IonIecs CyOCTpaToM /i KPOBOXapKaHbs); BbIpa-
JKEHHBIU aJIbBEOJIIPHO-TeEMOPParunyeckuil CHHAPOM
XapakTepeH i OOJIBIIMHCTBA  HAOJIIOJIEHUH,
BIUIOTH 710 GOPMUPOBaHUA (paKTHUEeCKU reMopparu-
YecKnX WH(MAPKTOB, CO CJIAIKAMH SPUTPOILUTOB,
cBeXXUMH (UOPUHOBHIMU U OPTaHUBYIOIUMUCS
TpomMbamu;

3) BOCIIUINTEIbHBIMH U3MEHEHUIMU — IepHU-
BACKyJIIpHAs U IepuOpOHXUAIbHAS JIUMOILIa3MOo-
KJIeTOYHass U MakpodaranbHasd HHPUIbTpanus, a
TaKKe WHQUWIBTPAIIUS MeKaTbBEOJIAPHBIX IIEPero-
pornok; mponudepanus anbBeosionuroB II Tuna,
dopmupoBanre THAIMHOBBIX MeM6paH (pa3HOU
TOJIIIWHBI ¥ PACIIPOCTPAHEHHOCTH, IIPOI0JIKAOIIH-
ecsl BIUIOTh 10 BHYTPEHHEH IMOBEPXHOCTH peCcIupa-
TOpHBIX OpoHxHOo). Takke U3MEHEHUsA, XapaKTep-
HBIE JIJISI «IIIOKOBBIX JIETKUX» JIIOOOU DTHUOJIOTHH, B
TOM YHCJIE U JIJISI CEITHYECKOTO III0KA — MeraKapuo-
IUTHI THIINYHOTO CTPOEHUSA B KAIMIJISIPAX MeKasb-
BEOJISIPHBIX ITEPETOPOJIOK, TAK Ha3bIBaeMasl Meraka-
puonutapHas ambosus [8—10].

711 BTOpOM, MPOAYKTHUBHOU craguu Audys-
HOTO aJIbBEOJIIPHOTO MTOBPEKAEHUS XapAKTEPHO I10-

phils, lymphocytes and plasma cells in the edema-
tous fluid; congestion of the microvasculature,
branches of pulmonary arteries and veins; perivas-
cular, intrabronchial, intrabronchiolar and intraal-
veolar hemorrhages (which are substrate for hemop-
tysis); the marked alveolar and hemorrhagic syn-
drome is characteristic of the majority of observa-
tions, up to formation of actually hemorrhagic in-
farctions, with sludge of erythrocytes, fresh fibrinous
and organizing blood clots;

3) inflammatory changes — perivascular and
peribronchial lymphoplasmacytic and macrophagal
infiltration and also infiltration of interalveolar sep-
ta; proliferation of II type alveolocytes, formation of
hyaline membranes (of different thickness and ex-
tent, up to the internal surface of respiratory bron-
chioles). Also the changes which are characteristic of
shock lungs of any etiology, including septic shock —
with normal megakaryocytes in capillaries of interal-
veolar septa — so-called megakaryocyte embolism
[8-10].

The second productive stage of the diffuse alveo-
lar damage is characterized by the sequential forma-
tion and development of fibrosis, associated, among
other things, with the long-term stay of COVID-19
patients on mechanical ventilation (iatrogenic com-
ponent of pathological process in lungs) — fibrin of
varying degree of maturity accumulates in the lumi-
na of the alveoli; in the part of alveoli, polypous
growths of fibroblastic (granulation) tissue are de-
fined; confluent fields of obliterating bronchiolitis
and organizing pneumonia, or areas of loose fibrosis
with the slit-like structures, lined with metaplastic
squamous epithelium. In this case, the inflammatory
process can continue, which creates a “mosaic” pic-
ture in the lungs: the interstitial inflammation with
thickening and edema of interalveolar septa, edema
and myxomatous degeneration of perivascular stro-
ma are found; often there is a progression of micro-
angiopathy and thrombosis of microvasculature,
branches of pulmonary arteries and veins of different
caliber [5, 8—11].

The changes in internal organs developing in the
novel coronavirus infection with the corresponding
clinical manifestations, allow to speak about
COVID-19 “masks” (cardiac, cerebral, intestinal, re-
nal, hepatic, diabetic, thromboembolic (with pulmo-
nary embolism), septic (in the absence of bacterial or
mycotic sepsis), microangiopathic (with systemic
microangiopathy), skin) [9] or, given that virus par-
ticles and proteins have been detected in the cells of
many organs and tissues, indicate the systemic na-
ture of the infectious disease and, perhaps, its clini-
cal and morphological forms.
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cienoBarenbHOe (POPMHUPOBAHUE W pa3BUTHE (Du-
06po3a, CBA3aHHOTO B TOM YHCJIE C JUINTEJIbHBIM Ha-
xoxkaeHneM nanueatoB ¢ COVID-19 na UBJI (saTpo-
TeHHasl COCTABJIAIOIIAS [TaTOJIOTHYECKOTO IIpoIiecca
B JIETKUX) — B IIPOCBETAaX aJbBEOJI HAKAILIUBAETCS
(ubpuH pa3HO CTENeHU 3PEJIOCTU; B YACTH ajIbBe-
0JI OTIPEAEIISIOTCS TOJTUITOBUAHBIE Pa3pacTaHus pu-
O6pobacTrueckod (TpaHyIAIMOHHON) TKAHU; CJIUB-
HbIE TI0JIsI 00JIUTEPUPYIONIEr0 OPOHXUOJINTA U Opra-
HU3YOIIeHcs MHEBMOHUHU WJIM YYAaCTKU DPBIXJIOTO
(ubposa c 1meseBUAHBIMU CTPYKTYPaMH, BBICTIAH-
HBIMH METAIUIACTUYECKUM TIOCKUM OSITUTEIHEM.
ITpy 3TOM BOCHATUTETHHBIN HPOIECC MOXKET IIPO-
JIOJKATBCS, UTO CO3/laeT B JIETKUX «MO3ANYHYIO»
KapTUHY: OOHApYy:KHBAIOTCS BBIPAXKEHHOE WHTEP-
CTUIIUAJIPHOE BOCHAJIEHUE C YTOJIIEHNEM U OTEKOM
Me>KTbBEOJISIPHBIX IIEPETOPO/IOK, OTEKOM B MUKCO-
MAaTO30M MEePUBACKYJIIPHOU CTPOMBI; HEPEIKO HUMe-
€T MECTO INPOTPECCHPOBAHME MHUKDPOAHTHOIATHU U
TpoM00O3a MHUKPOIIUPKYJIATOPHOTO pycCJia, BETBEU
JIETOYHBIX apTepuil W BeH pa3HOro Kaaubpa [5,
8—11].

V3MeHeHUsI BO BHYTPEHHHUX OpraHax, pa3BU-
Balolyecs NPU HOBOW KOPOHABUPYCHON HHEK-
[IMH, C COOTBETCTBYIOIINMU KINHIUIECKIMHU ITPOSIB-
JIEHUAMHY, II03BOJIAIOT TOBOPUTH O «MacKax»
COVID-19 (cepaeuHoi, MO3TOBOM, KUIIIEYHOMU, T10-
YEeYHOU, MeYeHOUHOH, JUa0eTUUECKOH, TPOMOOIM-
b6osmueckou (mpu TpoMOOIMOOIUH JIETOUYHOH ap-
TepUH), CENTUUECKON (IIpU OTCYTCTBUU OaKTepH-
JIBPHOTO WJIM MUKOTHYECKOTO CEICHCa), MUKPOAH-
TUOIMATUYECKOH (C CHCTEMHONW MHKPOAHTHOIATH-
el), KOKHOH) [9] wian, yduThIiBasi, YTO BUPYCHBIE
YaCTHUIbI U OeJTKY OBLTU BBISBJIEHBI B KJIETKAX MHO-
TUX OPTaHOB U TKaHeH, CBU/IETEIbCTBOBATH O TeHe-
paIN30BaHHOM XapakTepe MHQEKITMOHHOTO 3a60-
JIEBAaHUSA U €ro, BO3MOXKHO, KJIMHHUKO-MOPdOJI0-
rudyeckux gpopmax.

3AK/IIOYEHMHE

IIpr maTosIoro-aHATOMUYECKOM HCCIe[0Ba-
HUM yMepIIero mnamyueHTa ObLJIN BBISIBJIEHBI MOP-
¢osornueckre NpHU3HAKUA JIBYCTOPOHHEN BHUpPYC-
HOM MHTEPCTUIHAIBHON MHeBMOHUU. [Ipu uccie-
JIOBAHWHW HAa HaJW4YWe BUPYCa, BHI3ZBABIIETO
COVID-19, metomom IIIIP mpuku3HeHHO BUPYC
OB UAEHTU(PUITUPOBAH, YTO MO3BOJIUJIO YCTAHO-
BUTH OKOHYATEJbHBIN /ITNAaTHO3 HOBOU KOPOHABU-
pycuoit nadermnuu (Uo07.1). ToJbKO MOJHOE MaTo-
JIOTO-aHATOMUYECKOe (cymebHO-METUITUHCKOE)
BCKPBITHE YMEPIIUX MO3BOJISIET YCTAHOBUTD JHa-
rHo3 COVID-nHeBMOHHUH U 00eCcHeduTh aJleKBaT-
HBIH CTATUCTHYECKUH YUET JIETAJIbHOCTU IPU KO-
ponaBupycHo nH@eknuu. Kpome Toro, pesysb-

CONCLUSION

The postmortem examination of the deceased
patient revealed morphological signs of bilateral vi-
ral interstitial pneumonia. When testing for the pres-
ence of the virus that caused COVID-19, the virus
was identified by PCR in vivo, which made it possible
to establish the final diagnosis of the novel coronavi-
rus infection (Uo07.1). Only complete postmortem
(forensic) examination of the deceased allows to es-
tablish the diagnosis of COVID-19 pneumonia and
provide adequate statistical registration of lethality
in coronavirus infection.

Besides, the results of histological examination
during the pathological and anatomical autopsy
make in possible not only to establish the exact cause
of death, but also to study the pathogenesis and mor-
phogenesis of the disease, including the possibility of
generalization the infectious agent with damage of
internal organs, to carry out differential diagnostics
with the pneumonia caused by other viruses of acute
respiratory infection [11], optimize the clinical man-
agement of patients and also, eventually, help clini-
cal physicians determine timely and effective treat-
ment to reduce mortality. It is no coincidence that
one of the articles by Italian authors is called
“COVID-19 deaths: are we sure it is pneumonia?
Please, autopsy, autopsy, autopsy!” [12]
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TaTbl THUCTOJOTMYECKOTO HCCIe0BaHUA IIpU
[1aTOJIOT0-aHATOMUYECKOM BCKPBITUH I103BOJIAIOT
HE TOJIBKO YCTAaHOBUTH TOUHYIO IPUUUHY CMEPTH,
HO U U3YYUTH IaTO- U MopdoreHe3 3abosieBanus,
B TOM YHCJIE BO3MOKHOCTU Te€Hepajnu3aluu HH-
(exrmoHHOTO BO30OYIUTENS C MOPAKEHUEM BHY-
TPEHHUX OPTAHOB, TPOBecTU AU depeHIINATHHYIO
JIMaTHOCTUKY C IHEBMOHUAMU, BBI3BAHHBIMU /IPY-
rumu Bupycamu OPBU [11], omTumMu3upoBaTh
KJIMHUYeCKOe BeJleHHe MTallieHTOB, a TaKXkKe, B KO-
HEYHOM CUeTe, IOMOYb KJINHUIIMCTAM OIpPe/ieIuTh
cBoeBpeMeHHOe U 3D @eKTHBHOEe JieueHHue s
CHUXXeHHusA cMmeprHocTu. He ciyuaiino ogHa u3
craTeil  UTAJBIHCKUX AaBTOPOB  HAa3bIBAeTCs
«CmeptHOCTh OT COVID-19: BBI YBEPEHBI, UTO 3TO
mHeBMOHUA? Iloxkasyiicta, BCKPBITHE, BCKPBITHE,
BCKpBITHE» [12].

KoHQuukT mHTEpecoB. ABTOPHI 3aABJIAIOT
00 OTCYyTCTBUY KOHGDJIMKTA UHTEPECOB.
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CBEJAEHUA AJIAd ABTOPOB

TPEBOBAHUA K IIPEJOCTABJIEHUN IO
MATEPHAJIOB JJIA IIYBJIMKAIIN N

B JOURNAL OF SIBERIAN MEDICAL
SCIENCES

B Journal of Siberian Medical Sciences (manee —
JSMS) ny6IuKyI0TCsI HayYHbIe 0630pbI U CTaThH TI0
MEIUIMHCKUM HayKaM, IIOJIrOTOBJIEHHbBIE TI0 MaTe-
pUajiaM OpUTHHAJIBHBIX HAyYHBIX HCCJIEOBAHUI.
JSMS BBIXOAUT 4 pasa B rof,.

TpeboBaHus, MpeabABIsIeMble K TyOJIUKAIU-
aMm B JSMS, chopmyarpoBaHbl ¢ yuyeToM TpeboBa-
HUU, IPETbSABJISIEMBIX K PEIEeH3UPYyEMbIM HayYHBIM
U3IaHUSAM, B KOTOPBIX IOJI3KHBI OBITH OIyOJIHUKOBA-
HBl OCHOBHBIE HAyUHBIE PE3YJIbTaThl JUCCEPTAIIUN
Ha COMCKAHWE YYEHOU CTEIleHW KaHJuaaTa U JIOK-
TOpa HayK.

CraTbu, OTIIpABJIEHHbIE aBTOPAMH B IPyTHe U3-
JIaHUs U/Ud HalledyaTaHHbIE paHee B HUX, K OIy-
OJIMKOBAaHUIO HE TPUHUMAIOTCS.

I[Ipy omnucaHWM HAYYHO-UCCJIET0BATEIbCKUX
KJIMHUYECKUX paboOT ¢ TPUBJIEYEHHEM UYeJIOBEKA
B KauecTBe OOBEKTA HMCCJIEIOBAHUSA aBTOPHI JIOJIK-
HbI YKa3aTh, COOTBETCTBOBAJIM JIU OHH MEXKIyHa-
POIHBIM M POCCHHCKHM 3aKOHOJIATEJIbHBIM aKTaM
0 IOPUAUYECKUX U STUUECKUX MPUHITAIIAX MEUKO-
OMOJIOTUUECKUX UCCIJIEIOBAHUH Takoro poza. He jo-
IyCKAaeTCsA WCIOJIb30BaHUE (PaMUJINU, HHUIIAATIOB
0OJIBHBIX M HOMepOB uctopuil 60se3nu. [Ipu omu-
CaHUM SKCIEPUMEHTOB Ha >KHUBOTHBIX HEOOXOMU-
MO YKa3aTh, COOTBETCTBOBAJIO JIN CO/IEPKAHUE U HC-
IT0JIb30BaHHUE JJAOOPATOPHBIX > KUBOTHBIX ITPABUJIAM,
MIPUHATHIM B YUPEXKJIEHUH, PEKOMEHIallUsIM HaIlu-
OHAJIBHOTO COBETa II0 HCCJIEIOBAHUAM, HAI[IOHAIb-
HBIM 3aKOHaM.

ABTOpCKHE MpaBa cOOJIIOAI0TCS B COOTBETCTBUU
¢ I'paxknanckum koziekcom Poccutickoit ®eepanuu
(4. 4) ¥ IPyTUMH JAEHUCTBYIOIUMU HOPMATHUBHBIMU
JIOKyMeHTaMHU. ABTOPBI HECYT IOJIHYIO OTBETCTBEH-
HOCTD 3a COJIEp>KaHUE CTATEMH.

B penmaknuio JSMS aBTOpHI JIOJIKHBI TTPEIOCTA-
BUTb:

1) 2/1eKMPOHHYIO 8epcul0 CMambvll, MOATOTOB-
JIEHHYIO B COOTBETCTBUH C TPeOOBAHUAMHU K 0DOPM-
JIEHUIO CTaTeH, N3JI03KEHHBIMU HUKE;

2) opu2uHaA/1 cmambu B TIEYaTHOM BUJIE C yKaza-
HUEM ropoyia, 1aThl, GaMUJINH € TOAIHUCHIO KaXK/IOTO
aBTopa (Ha ImocJie/lHed CTpaHUIlEe), BU30H «B meuatn»
¥ TOATKUCHI0 (HAa TEPBOU CTPaAHHUIE) 3aBEAYIOIIETO
Kadeapol MU WHOTO I0JIKHOCTHOTO JIUIA OPTaHU-
3a1uy, Ha 6a3e KOTOPOH BBITIOJTHEHO UCCJIE/IOBAHUE.

ABTOPBI IIPEIOCTABJISIIOT CTATHU B PEJAKITHAIO JIUUHO
HJIH II0 TIOYUTE;

3) coenacue Ha TyOJUKANUK craTbu B JSMS
1 00paboTKy MepCOHAJIBHBIX TAHHBIX aBTOPOB (3a-
MOJTHAETCS KaK/IbIM aBTOpoM) (cM. Ha catite HTMY:
Www.ngmu.ru/cozo/mos);

4) nisa corpypaukor ®I'bOY BO HI'MY MuH-
3apaBa Poccuu (manee — HI'MY) — axcnepmHoe
3ax/moveHue OTAea KOOpAWHAIMH (defepaTbHbIX
IIporpaMM, KOHKYPCHBIX ITIPOEKTOB M MHHOBAI[UOH-
HOTO Pa3BUTHS YIPaBJEHUsS IO HayKe, MHHOBAIIU-
saM 1 uapopmatuzanuu HI'MY (cMm. www.ngmu.ru);
JUIsI CTOPOHHUX aBTOPOB — HANpas./eHue Ha ony-
b6auxoeaHue Ha ¢GUpMEeHHOM OJIaHKe OpraHU3aIuH,
Ha 6a3e KOTOPOU BBIIIOJTHEHO OPUTHHAJIBHOE HAy4-
HO€ HCCJIeIOBAHHE, 3a MOJAMINCHI0 OTBETCTBEHHOTO
JIOJIZKHOCTHOTO JIMIIA.

IIPABUJIA O®OPMJIEHU A
PYKOIIMCEM

1. TekcT cTaThbu HaOWPAETCA B TEKCTOBOM PeaK-
tope Microsoft Word, Open Office u mp., Bce moss
2 cM, mpudt Times New Roman, kerip 12, Mex-
CTPOYHBIN MHTEPBAJ 1,5. TekeT cTaThul HEOOXOAUMO
HaIMpaBUTh B pefakiuio JSMS B BUJE OTAEIHHOTO
daiina ¢ ykazanuem OO mepsBoro aBropa — lBa-
HoB W.N. Tekct.doc. JlomyckaeTcst oTmipaBka ¢daiiion
B dopmarax doc, docx.

2. ®L10 aBTOpPOB HAbUpAETCsI CTPOYHBIMU OyKBa-
MU KypPCUBOM Ha PYCCKOM f3bIKe. IHUIIMAJIBI IOMe-
maroTea nepes hamuaue apropa. Ilopamok, B KoTo-
poM OyAyT yKa3aHbl aBTOPBI, OIPEJIEIAETC UX CO-
BMECTHBIM PEIIEHUEM.

3. Topon u HazBaHme MecT PabOTHI aBTOPOB
0hOPMJIAIOTCS CTPOYHBIMH OYKBaMH KYPCHBOM
Ha PYCCKOM SI3BIKE.

4. CraTbs TOJI’KHA COIEpKaTh aHHOTAIUIO Ha PyC-
CKOM fI3bIKe. B aHHOTAI[UH T0JTKHBI OBITH U3JI03KEHBI
11eJTH UCCJIEIOBAHU A, OCHOBHBIE IIPOIEAYPHI, PE3YIIb-
TaThl ODUTHHAIHHBIX UCCIIEOBAHUI U BHIBOAKBL. [10/1
AHHOTAIIMEH IOMEIAeTCs IMOA3aroyioBoK «Kirroge-
BBI€ CJIOBa», IIOCJIE HETO JI0 10 KJIIOUEBHIX CJIOB WJIN
KOpOTKUX (pas, KOTOpble OyAyT CIOCOOCTBOBATH
MIPaBUJILHOMY WHJIEKCHPOBAHHUIO CTaThbU B IIOHC-
KOBBIX CHCTEMax M CHUCTEMax IUTHPOBaHUs. AHHO-
TaIUI0 HeOOXOMMO HAIMPaBUTh B pefaknuio JSMS
BMECTE C TEKCTOM CTaThU B BHUJIE OT/IeJIbHOTO (hariia
¢ ykazanuem @O nepsoro aBropa — MBanoB U.U.
anHoTtanusa.doc. Tak:ke IpeIoCTaBIISIOTCS CBEIEHHUS
0 Ka’k/JIoM H3 aBTOpOB: (paMuausg, UM, OTUYECTBO
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(ITOJTHOCTBIO HA PYCCKOM fI3BIKE U B TPAHCIUTEPA-
[I1H), yUeHble 3BaHUS U YUeHas CTeNeHb, IOJIXKHOCTb,
MeCTO paboThI, pabouunii TesseOH U aipec 3JIEKTPOH-
Hoi noutsl (e-mail). CBegeHnsa HeOOXOAUMBI ZIJ1s1 00-
paboTku nmybsukanuil B 6ase TaHHBIX PoCCHICKOTO
WHJIEKCA HAYYHOTO ITUTHUPOBAHUS U JIPYTUX CHUCTE-
Max IUTUPOBAHUA. AHHOTAIU, KJIIOUEBBIE CJIOBA,
uHbopMaIysa 00 aBTOpax U Ha3BaHHE YUPEKIECHUH
JIOJKHBI OBITh TaK)Ke IPEeZOCTABJIEHBl HA AHTJIHH-
CKOM sI3bIKE.

5. TabyuIpl IOMeNAIOTCA B TEKCT cTaThu. Ta-
OJIUIBI TOJIKHBI OBITH IMIPOHYMEPOBAHBI IOCJIEO-
BaTEJIBHO B COOTBETCTBUU C MOPAAKOM, B KOTOPOM
OHU YIIOMHHAIOTCA B TeKcTe (Hampumep, Tabi. 1,
TabJyu. 2 U T. 71.).

6. PUCYHKU BCTaBJISIOTCS B TEKCT CTATBHH, a TaK-
JKe IIPEJIOCTABJIAIOTCS B BUE OTAETbHBIX IPOHYMeE-
poBaHHBIX (daiiysioB ¢opmaTa .jpg unu .gif ¢ paspe-
IIleHreM He MeHee 300 dpi. PUCYHKU OKHBI OBITH
KOHTPACTHBIMHU U YETKUMH, OYKBBI, (DBl U CUM-
BOJIBI HA HUX JIOJIKHBI OBITh Pa3IMINMBI. PrcyHKa-
MH CUHMTAIOTCSA rpaduKy, peHTreHorpaMMbl, (poTo-
rpaduu unu Jrobble Apyrue rpaduyueckue o0O0beK-
TbI. PoTOrpaduu JIro/Iel He JTOJKHBI OBITH Y3HABae-
MBIMH, JTUOO0 K HUM JIOJIKHO OBITH ITPUJIOZKEHO MTHCh-
MEeHHOe pa3pellleHre Ha UX MyOJIuKaIuo. PUCyHKH
JIOJ’KHBI OBITH IPOHYMEDPOBAHBI IT0CJIE0BATEIHHO
B COOTBETCTBHU C MOPAIKOM, B KOTOPOM OHH BIIED-
BbI€ YIIOMUHAIOTCSI B TEKCTE — PHUC. 1, PUC. 2 U T. [I.
[Moamucy pas3MenialoTcs B TEKCTE IO PUCYHKAMHU.
B mopmucax xk mMukpodotorpadusaM yKasbIBaeTCH
CTeTeHb YBeJIMUEHU I U CII0CO0 OKPACKHL.

7. B TeKCTe cTaThU UCIOJIB3YIOTCS CIIEIYIOIIHE 3a-
TOJIOBKU: BBEJIEHUE, IIeJIh HCCJIEZIOBAHUS, MaTepua-
JIBI ¥ METOJIBI, PE3YJIBTATHI U 00CYKIEHHE, 3aKII0Ue-
HUE, CIIICOK JINTEPATYPBI.

8. Hcnonp3yoTes TOJIBKO CTaHAAPTHBIE OOIIe-
NIpUHATHIE COKpaleHus (ab6pesuatypol). He mpu-
MEHSAIOTCA COKpAallleHUs B Ha3BaHUU CTaThH. IloJ-
HBIH TEPMUH, BMECTO KOTOPOTO BBOIUTCS COKpAIIle-
HUe, JOJKEH IPEAIIeCTBOBATh IEPBOMY HCIIOJIH30-
BAHUIO 3TOTO COKPAII[EHHUS B TEKCTE.

9. O6s13aTesIPHO HAJIMYKE CIIHCKA JINTEPATYPBHI.
BubnuorpaduuecKkre CChIKU B TEKCTE CTATHH JIAI0T-
cs apabckuMu nudpaMu B KBaJIpaTHBIX CKOOKaX, B
IIOJTHOM COOTBETCTBUM C HyMepallhel CIIUCKA JIUTe-
patypsl. CChLIIKH B TEKCTE CTAThU JOJIKHBI /1aBaThCA
IOCJIE0BATEIBHO 10 Bo3pacTtaHuio: [1]...[2]...[3]... »
T. 7. Pa3BepHyTOE ONMICaHVe NCTOYHUKA B CITHCKE JIH-
Tepoarypsl npenocrasiAioTesa no 'OCT 7.0.5-2008.
CHHCOK JIUTEpaTyphl JIOJIPKEH COZAEpIKaTh IyOJIH-
KaIluU 3a IOCJIeHUE 5 JIeT. B crucke iuTepaTypbl
Bce MHGOPMAIIMOHHBIE NCTOUHUKY ITEPEIHNCIITIOTCS
B IIOPS/IKE UX ITUTUPOBAHUS.

10. Pepaknusa JSMS Geper Ha cebsi IPUCBOEHHE
Kaxk7io mybsimkyeMoi crtatbe HoMmepa Y/IK u ocy-
IECTBJIEHUE TIOJTHOTO TIEPEBO/IA CTAThU HA aHIVIMHU-
CKHUU A3BIK.

11. CTaThy, HE COOTBETCTBYIOIINE YKA3aHHBIM pe-
Jlakued TpeboBaHUAM, K OIyOJIMKOBAHUIO HE IIPU-
HUMAIOTCA.

IMMOPAAJOK PEITIEH3UUPOBAHUA
PYKOIIUCEM, IPUHUMAEMBIX
AJA ITIYBJINKAIINN

1. Pykomnucu crarei, HOCTYIUBIINX B PeJAKIIUIO,
HAIIpaBJIAIOTCA JJI pelleH3UPOBaHUA 4YjeHaM pe-
JIAKITHOHHOTO COBETA C IIeJIbI0 UX HKCIEPTHOU OlleH-
KU Ha IpeJMeT COOTBeTCTBUs TpeboBaHUAM JSMS
u Bplcuieil arTecTaliuOHHONM KOMHUCCUU Tipu MUHU-
cTepcTBe 00pa3oBaHus U HAyKu PO.

PerteH3eHTBI yBEAOMJIAIOTCA O TOM, UTO B LIEJIAX
obecrieueHNsA aBTOPCKUX U JAPYTUX HEMMYIIEeCTBEH-
HBIX [IPAB IPUCJIAHHBIE PYKOIIMCH He TOJIJIeKaT pas-
IIalIeHUI0, KOIIMPOBAHUIO, paclpocTpaHeHuIo. Pe-
LIEH3UPOBaHUE ITPOBOIUTCA AaHOHUMHO.

IIpu oTka3e B HaIlpaBJIeHUM Ha pelleH3upOBaHue
IIpe/icTaBJIEHHON! aBTOPOM PYKOIIMCH peJlaKIus Ha-
IpaBJjsieT aBTOPY MOTHUBUPOBAHHBIN OTBET B BJIEK-
TPOHHOM BUJIE.

Pepaknua >kypHasia 110 NMHCBMEHHOMY 3aIlpocy
HAIpaBJIseT aBTOpPAM peleH3UU Ha MOCTYIUBIINE
MaTepuasibl B 3JIEKTPOHHOM BH/Ie. ABTOPBI 00s3aHbI
V4eCTh 3aMeUYaHUs PEIeH3€HTOB U BHECTU B CTAThIO
COOTBETCTBYIOIIYE UCIIPABJIEHU NI IIPEeIOCTAaBUTh
MOTHUBHPOBAHHBIA OTBET O HECOIVIACUU € 3aMeUYaHU-
SIMU pelleH3€eHTa.

PepaknmonHas KoJujlerdsi MPUHUMAET pelleHue
0 BO3MOKHOCTHU ITyOJIMKAIIUY CTAThU WUJIM OTKJIOHS-
eT e€ 10 pe3yJIbTaTaM pelleH3UPOBaHUA.

Periensun xpaHATCA B pefJlaKLIuU KypHaJa B Te-
YeHUe 5 JIET C MOMEHTa Iy OJINKaIIH Y.

2. Pefakniyieil He IOMYCKAIOTCA K Ty OJIMKATIAH:

— CTaThH, TEMATHKA KOTOPBIX HE COOTBETCTBYET
Hay4YHOMY HaIllpaBJIeHUIO XKypHaJIa;

— CTaThM, aBTOPBI KOTOPBIX OTKAa3bIBAIOTCH
OT TEXHUYECKOU JIOPAOOTKH CTaTEM;

— CTaTbhU, aBTOPBI KOTOPHIX HE BHECIIN KOHCTPYK-
THUBHbIE 3aMeYaHHUs pelleH3eHTa B TeKCT CTaTbU
U He IPeJI0CTaBUIIN MOTUBHUPOBAHHBIN OTBET O HECO-
IJIaCUU C 3aMeYaHUAMU pelleH3eHTa.

B cityuyae OTKJIOHEHU CTaThU PeJAKIINA HAIIPaB-
JIIeET aBTOPY MOTHUBUPOBAHHBIA OTKa3. Pemakius
JSMS He XpaHUT PYKOIIUCH, He IPUHATHIE K ITe4aTU.
Pykonmcu, npuHAThle K IyOJIMKaIuM, HE BO3Bpa-

IIAI0TCS.
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