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Effect of Streptococcus viridans on the development of co-
infections in HI'V-infected patients

Puzyreva L.V.}, Mordyk A.V.}; Izvekova I.Ya.2, Krasnova E.I.2, Rodkina L.A.3

Omsk State Medical University
2Novosibirsk State Medical University
sInfectious Clinical Hospital No. 1 named after D.M. Dalmatov (Omsk)

AHHOTAIIUA

IIpoanaIu3upoOBaHbl 193 pe3yabTaTa MUKPOOHOJIOTUUECKOTO UCCIEIOBAHUS MOKPOTHI C THITMPOBAHUEM KYJIBTY-
pbl y BUY-uHbUIIUPOBaHHBIX MAMEeHTOB. [101yueHHbIE AHHBIE COMTOCTABJIEHBI C HATUYUEM UMEIOLIENCs KIMHUKY HH-
(peKIMOHHOTO MopaskeHNs OPraHoOB ABIXaHUA. BbIJIO cpOPMUPOBAHO 4 TPYIIIBL: 1-1 — HAIMEHTHI C 0aKTEPHUATIBHON MH-
kpoduiopoii + Streptococcus (S.) viridans + KJIUHUKA THEBMOHUU (n = 25), 2-1 — S. viridans + KJIWHUKA THEBMOHUU
(n = 114), 3-1 — Mycobacterium tuberculosis + S. viridans + K TUHUKA THEBMOHUH (N = 19), 4-51 — S. viridans 6e3 KJIUHH-
KU ITHEBMOHUH (N = 35).

B ucciie[oBaHHBIX IPYIIax HAOIIOAATUCh CTATUCTHYECKHU JOCTOBEPHBIE PA3IHYUS [I0 KMMYHOJIOTHUYECKOMY CTa-
Tycy (kosrmuectBo CII4+ MM OIUTOB), IOKAJTU3AI[UNA BOCIATUTEIHHBIX U3MEHEHUH B JIETOYHOM TKAHU, CTEIIEHU KOH-
tamuHanuu S. viridans u rpubos poga Candida B mokpore. Y BUU-uHPHUIUPOBAHHBIX MAIIUEHTOB € BepuduKamueit
S. viridans v KJIMHUKOM ITHEBMOHUH Yallle BbISBJISJIUCh PEHTIEHOJIOTMUYECKHE UBMEHEHN s B HUKHEH JI0JIe CJIEBA U OfI-
HOCTOPOHHWH T'uipoTopakc. MaccuBHBIN pocT S. viridans HabJro/1ascs y maiieHToB ¢ 6aKTepuaJibHbIMU THEBMOHU SI-
MU, TYDEPKYJIe30M JIETKHUX, & TAKIKE B TPYIINE C HEYTOUYHEHHBIM 3THOJIOTHYECKUM areHTOM TI0PaKEHUsI JIETOYHON TKaHH.

ITosry4eHHBIE B XO/I€ UCCIJIEZIOBAHU S PE3YJIBTAThI MOTYT OBITH HCIIOJIb30BAHBI HA TPAKTUKE TPU [ud depeHnrnaabHol
JIUATHOCTUKE UHMEKITUN HUKHUX JIbIXaTeIbHbIX yTedl y BUU-uHbUIMPOBAHHBIX JIHII.

Karoueeavte croea: BUU-undexiusa, HHQEKITUT HIKHUX IbIXaTeIbHBIX Iy TeH, THEBMOHUS, Streptococcus viridans.

ABSTRACT

We analysed 193 results of a microbiological study of sputum with culture typing in HIV-infected patients. The
data obtained are compared with the existing clinic picture of infectious lesions of the respiratory system. Four groups
were formed: 1% group — patients with bacterial microflora + Streptococcus (S.) viridans + pneumonia clinical picture
(n = 25), 2" — S. viridans + clinical picture of pneumonia (n = 114), 3" — Mycobacterium tuberculosis + S. viridans +
clinical picture of pneumonia (n = 19), 4" — S. viridans without clinic picture of pneumonia (n = 35).

In the studied groups, statistically significant differences in immunological status (number of CD4+ lymphocytes),
localization of inflammatory changes in the lung tissue, the degree of contamination of S. viridans and fungi of the genus
Candida in sputum were observed. In HIV-infected patients with S. viridans verification and a clinical picture of pneu-
monia, radiographic changes in the lower left lobe and unilateral hydrothorax were more common. The massive growth
of S. viridans was observed in patients with bacterial pneumonia, pulmonary tuberculosis, as well as in the group with an
unspecified etiological agent of lung tissue damage.
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The data obtained during the study can be used in practice in the differential diagnosis of lower respiratory tract

infections in HIV-infected patients.

Keywords: HIV infection, lower respiratory tract infections, pneumonia, Streptococcus viridans.

BBEJAEHMHNE

OnHuM u3 HamboJiee aKTyaJbHBIX WH(QEKIN-
OHHBIX 3200JIeBAHUH B HACTOSIIEE BPEMs SIBJISIET-
ca BUY-undeknus, koTopasi paCIpOCTPAHAETCS 10
MHOTUM peruoHam Poccun 6e3 TeHJEHIINHU K CTabu-
JIM3AIMH OCHOBHBIX ITOKa3aresiel. ExxeromHo ysesu-
yuBaeTcsA KoandecTBO kak BUYU-unpuumupoBaHHBIX
JIUII, TAK ¥ TAIIUEHTOB, OOPATUBIIIUXCS 32 METUITAH-
CKOH ITOMOIIIHIO B CBSI3U C PA3BUTHEM BTOPUYHBIX 3a-
OosyieBaHUll HA (QOHE NMPUOOPETEHHOTO MMMYHOZE-
duruta, cpei KOTOPHIX THEBMOHUY 3aHUMAIOT JIH-
JUpyolee MecTo [1].

Mukpodsopa opranusma KpaiiHe pazHooOpas-
Ha, IPU 5TOM OYeHb Ba’KHA €e POJIb IS HOZep-
JKaHHasA 6ajlaHca MUKPOOPTraHU3MOB. Streptococcus
(S.) viridans siBnsiercs (pUBHOIOTHMUECKOH COCTAB-
JIAIONMEN CAUBUCTBIX 000JIOYEK IHINEBAPUTETHHO-
ro, yPOT€HUTAJIBHOTO U PECIHUPATOPHOTO TPAKTOB,
HOPMAJIbHOE KOJINYECTBO KOTOPOT'O He IOJIKHO IIpe-
BBIIIIATh 30 % OT umcjIa BCeX APYTHX MHUKpPOOpra-
HU3MOB. S. viridans oObIYHO cUUTAIOTCS Oe3Bpes-
HBIMH KOMMEHCAJIaMH, HO UX BBeJIEHUE B CTEPUJIb-
HbIE YCJIOBHA 3a IIPeie/IaMH HOpMaJIbHbBIX MECT O0U-
TaHUS MOKET BBI3BATH TSIKeJIble HHQPEKIUU, TAKUE
KaK 9HJ0KapAuT [2, 3]. I3BecTHHI ciydyau, koraa S.
viridans ABJIsLICSA IPUYMHON abciiecca JIETKUX 1 9M-
MIHEeMBbI IIJIEBPHI [4, 5] ¥ cOBceM peIKO BBI3HIBAJI BHE-
OOJILHUYHYIO ITHEBMOHHUIO [6].

IOEJIb NCCJIEJOBAHN A

W3yueHne 4acTOTHI U CTelleHU pocTa S. viridans
B MOKDPOTE U €T0 POJIb B Pa3BUTHUU BHEOOJIBHIIHOU
nmHeBMOHUU Y BUY-uHGUITMPOBAHHBIX MAIIUEHTOB.

MATEPHAJIBI 1 METO/ABI

B xo71e miceste/ioBaHM ST UCTIOIH30BAJINCH TAHHBIE
5-ro uHpeknuoHHoro otaesnenus (BUY-undpexnuu
u CIIN/I-mapkepHBbIX 3a00JIeBaHUI) W OT/AEJIEHUS
KJINHUKO-71abopaTopHoli  aumarHoctTuku  BY300
«MHbeKIMOHHAasA KIWHUYeCcKas 60pHUIAa N2 1 1M.
JanmaroBa JI.M.» (OMcK) B mepuof ¢ 01.01.2012
o 01.01.2019. 3a60p MOKPOTBHI ITPOBOJUJICS Y BCEX
BUY-undunupoBaHHBIX NaIUEHTOB, IOCTYIIUB-
IIUX B IIPHEMHOE OT/IeJIEHHUE 110 CPOUHON MeTUITIH-
CKOU TIOMOIIM, JI0 Ha3HAYeHUs JiedeOHBIX Ipolie-
nyp. [IpeaBapuTesibHO NMAIUEHT YUCTUJ 3yObI, TIO-
JIOCKAJI POTOBYIO TIOJIOCTh KUTISTYEHOU BOJIOU U 3a-
TeM OTKAIlJIUBaJl MOKPOTY B CTEPUJIbHYIO OaHKY C

INTRODUCTION

One of the most important infectious diseases
at present is HIV infection, which is spreading in
many regions of Russia without a tendency towards
stabilization of the main indicators. The number of
both HIV-infected individuals and patients seeking
health care due to the development of secondary
diseases against the background of acquired im-
munodeficiency, among which pneumonia occupies
a leading place, increases annually [1].

The microflora of the body is extremely di-
verse, while its role is very important for the sup-
ported balance of microorganisms. Streptococcus
(S.) viridans is the physiological component of the
mucous membranes of the digestive, urogenital
and respiratory tracts, the normal number of which
should not exceed 30% of all other microorganisms.
S. viridans is usually considered to be harmless
commensal, but its introduction into sterile condi-
tions outside of normal habitats can cause serious
infections, such as endocarditis [2, 3]. There are
cases when S. viridans was the cause of lung ab-
scess and pleural empyema [4, 5] and very rarely
caused community-acquired pneumonia [6].

AIM OF THE RESEARCH

To study the frequency and extent of growth of
S. viridans in sputum and its role in the develop-
ment of community-acquired pneumonia in HIV-
infected patients.

MATERIALS AND METHODS

The study used data from the 5% Infectious
Diseases Department (HIV infection and AIDS-
marker diseases) and the Departments of Clinical
Laboratory Diagnostics of the Infectious Clinical
Hospital No. 1 named after D.M. Dalmatov (Omsk)
in the period from 01/01/2012 to 01/01/2019. Spu-
tum was taken from all HIV-infected patients ad-
mitted to the emergency department for urgent
health care prior to the prescription of medical
procedures. Previously, the patient brushed his/her
teeth, rinsed his/her mouth with boiled water and
then spat sputum in a sterile jar with a tight-fitting
lid. The material was sent to the laboratory on-duty
assistant. When transferred from other hospitals,

Journal homepage: http://jsms.ngmu.ru
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IJIOTHO 3aKPBIBAIOIIENCS KPBIIIKOH. MaTepuas oT-
[IPaBJIAJICA B JIAOOPATOPHIO I€3KY PHOMY JIAOOPAHTY.
ITpu niepeBo/ie U3 APYTHUX CTAIMOHAPOB, KAK PaBU-
JI0, THEBMOHUHY OBLITH Y3Ke TOATBEPIK/IEHbI, U 0O
HUTEJIBHOTO MUKPOOHOJIOTMYECKOTO UCCIIE0OBAHUSA
MOKPOTHI He TPeOOBaJIOCH.

BakTepHoIoOruyeckoe HCCIIe/JOBAaHUE MaTepH-
aJia IPOBOJIUJIOCH JIJISL BBIJIEJIEHUS YUCTOH KYJIbTY-
pBl BO30yaUTENEH KJIACCHYECKUMM METOAAMU, UX
u/IeHTU(UKAINT U KOJTUYECTBEHHOT0 aHaau3a. Vc-
CJIe/IOBaHUE HAYMHAJIOCHh C MEPBUYHONH MHKPOCKO-
UM, YTO JIABAJI0 OPUEHTUPOBOYHBIE IMPEZICTABJIE-
HUS O HAJIMYMHU B KJIMHHYECKOM MaTepuajie pas-
JIMYHBIX MOPQOJIOTUYECKUX (POPM MHUKPOOPraHU3-
MOB (KpoMe Ma3Ka U3 3eBa). 3aTeM IIPOBOJIUIICS IIEP-
BUYHBIN [TOCEB HA CJIEAYIOIINE INTATEIbHbBIE CPEIBL:
KPOBSHOH arap (7711 BbIJIeJIeHUs CTa(pUIOKOKKOB U
CTPENTOKOKKOB), CBIBOPOTOUHBIN arap (j1s1 pocra
CTPENTOKOKKOB, THEBMOKOKKOB U JIp.), cpezia JH/0
(m1s GakTeputii cemerictBa Enterobacteriaceae), cpe-
na Cabypo (/i1 BeIZIeSIEHH s TPUOOB), IITOKOJIATHBIH
arap (mns Beimenenusi Neisseria u Haemophilus
influenzae). B mocyenymomeM IPOBOJUIINCH HAKO-
[JIEHUE YKMCTOW KYJIBTYPBI, U3yUYEHHE KOMILIEKCA
OHOJIOTMYECKUX CBOMCTB ITOJIyYEHHOTO MaTepHasia u
OKOHYaTeJIbHasA UeHTU(GUKAIUA BO30yUTENH, CO-
[JIaCHO OBIIENPUHSITHIM aJITOPUTMAaM MUKPOOHOJIIO-
THYECKHUX UCCIeNOBaHUH [7].

ITpou3BOACTBEHHBIH KOHTPOJIb B MEJUIIUH-
CKOHN opraHuszanuu (BU3yaJIbHBIH, J1aOOpaTOPHBII
U MHCTPYMEHTAJIbHBIN) B OAKTEPHUOJIOTHIECKOH JIa-
60opaTopuy MPOBOAUTCH €XKETOJHO CIEIHaINuCTa-
MH CaHUTAPHO-3MMUIEMHUOJIOTHUECKUX CIyKO (co-
rmacio MYK 4.2.2942-11 «MeTozpl CaHUTAPHO-
6aKTEPUOJIOTUYECKUX  UCCJIEZIOBAHUN  OOBEKTOB
OKpY’KaIoIIed cpeabl, BO3ZyXa M KOHTDOJS CTe-
pWIBHOCTU B JIe4eOHBIX OpraHmsanuax»). I[Iposo-
JATCS WCCJIEZIOBAHUA Ha OOIIyI0 0O6CEMEHEHHOCTH
BO3AYIIHOH cpensl (B 1 M3Bo3ayxa (KOE/m?3); 6akTe-
pUaIbHYI0 06CEMEHEHHOCTD BHEIITHEH Cpebl (CMBI-
BbI) Ha Enterobacteriaceae, poy 6akTepuii cemem-
ctBa Staphylococcaceae, tpubsl poma Candida n
MHKPOOPraHU3MbI, a TAK}Ke KOHTPOJIb Ha CTEPUJIb-
HOCTb IUTATEJIBHBIX CpeJl. Pe3ysbraThl MPOU3BO/-
CTBEHHOTO KOHTPOJIA 0aKTEPHOJIOTUUECKOH J1abo-
paropuu BY300 «MHpeknoHHaA KJINHUYEeCKasd
6ospHuna N 1 um. Jaamarosa JI.M.» B 2019 I. co-
OTBETCTBOBAJIM CAHUTAPHO-3IMUIEMHOIOTHYECKUM
HOpMAaM.

ITpu npoBe/ieHNY 6AKTEPHOTIOITIECKOTO UCCIIe-
JoBaHus S. viridans BBISIBJIEH B 193 00pasmax Mo-
kpoThl BUY-nabUIIMPOBaHHBIX TAIIMEHTOB. PeTpo-
CIIEKTHBHO IIPOBEJIEHO CPABHEHUE U COIIOCTABJIEHHE
KJIMHUYECKUX JAHHBIX, JAHHBIX WUMMYHHOTO CTa-

as a rule, pneumonia was already confirmed, and
additional microbiological examination of sputum
was not required.

Bacteriological examination of the material
was carried for isolating a pure culture of patho-
gens by classical methods, their identification and
quantitative analysis. The study began with pri-
mary microscopy, which gave approximate ideas
about the presence of various morphological forms
of microorganisms in the clinical material (except a
smear from pharynx). Then, primary bacterial in-
oculation was carried out on the following nutrient
media: blood agar (for isolating staphylococci and
streptococci), serum agar (for growing streptococci,
pneumococci, ete.), Endo’s medium (for bacteria of
the Enterobacteriaceae family), Sabouraud’s agar
(for isolating fungi), chocolate agar (for isolation
of Neisseria and Haemophilus influenzae). Sub-
sequently, the accumulation of a pure culture, the
study of the complex of the biological properties of
the material obtained and the final identification of
the pathogen were carried out, according to work-
ing standard of microbiological research [7].

Professionals of the sanitary and epidemiologi-
cal services provide annually production control
(visual, laboratory and instrumental) in the medi-
cal organization in a bacteriological laboratory (ac-
cording to Guidelines 4.2.2942-11 “Methods of san-
itary-bacteriological studies of environmental, air
and sterility control in medical institutions”). They
conduct studies of the overall contamination of the
air environment (in 1 m3 of air (CFU/m3); bacterial
contamination of the external environment (wash-
es) on Enterobacteriaceae, a genus of bacteria from
the family Staphylococcaceae, fungi of Candida ge-
nus and microorganisms, as well as control on the
sterility of culture growth media. The results of the
production control of the bacteriological labora-
tory of the Infectious Clinical Hospital No. 1 named
after D.M. Dalmatov in 2019 met the sanitary and
epidemiological standards.

A Dbacteriological study detected S. viridans
in 193 sputum samples of HIV-infected patients.
A retrospective comparison and comparison of
clinical data, immune status data was carried out
to understand the role of the pathogen in the de-
velopment of pneumonia in HIV-infected patients.
We also compared the growth of fungi of the genus
Candida in sputum and microscopically in a smear
from pharynx in the patients studied. Inclusion
criteria: HIV infection, clinical and radiological
signs of pneumonia, age over 18 years, the absence
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Tyca /iJis IOHUMAaHUS POJIU JAHHOTO BO3OYAUTEs
B pa3BuTUU nHeBMOHUM Y BUY-mHDULIIMPOBAaHHBIX
nanveHToB. TakiKe INPOBEEHO CpPaBHEHUE HaJIM-
yus pocta rpuboB poaa Candida B MOKpPOTE ¥ MU-
KPOCKOITMYECKHU B Ma3Ke U3 3eBa y UCCJIEyEMBIX Ta-
nueHToB. Kputepuu BritoueHusa: BUY-undexnus,
HaJINYHe  KJIMHUKO-DEHTT€HOJOTUUECKUX  IIPH-
3HAKOB ITHEBMOHWH, Bo3pacT 6oJsiee 18 JieT, oTCyT-
CTBUE ITHEBMOIIUCTHOH U IUTOMETaJIOBUPYCHON
MHEBMOHUU. BbLJI0 MpoBeAeHO pasjzieneHue BHY-
MHGUITTPOBAHHBIX NAIIMEHTOB 110 HAJTUYHUIO CIIEY-
IOIIUX IPU3HAKOB HA 4 TPYIIIIBL: 1~ TPYIIA — MaIK-
€HTBI C KJINHUKO-PEHTTeHOJIOTHYECKUMU TPU3HAKA-
MY ITHEBMOHUM U HAJIUYUEM B MOKpoTe S. viridans
B COYETAHHHU C JApyrou OakTepuasbHOH GIIOpOH
(n = 25) (Staphylococcus aureus, Streptococcus
pyogenes, Streptococcus pneumoniae, Klebsiella
pneumoniae, Pseudomonas aeruginosa); 2-s1 TpyI-
ma — OOJIbHBIE C KJIMHHUKO-PEHTTeHOJIOTHYECKUM
MpU3HAKaMU ITHEBMOHUU U HAJUYHUEM B MOKPOTE
S. viridans 6e3 npyroii 6GakTepuasbHOH GJI0-
poI (ocHOBHAs) (N = 114); 3-s TPyIIa — MAI[AEHTHI C
KJIMHUKO-PEHTTEHOJIOTHYEeCKUM TTPU3HAKAMU ITHEB-
MOHHH U HAJINYKEM B MOKpOTe S. viridans B couyera-
HHUY ¢ MUKobOakTepuer Tybepkysiesa (MBT) (Bepudu-
[IPOBaHA METO/IOM MUKPOCKOIIMH, GAKTEPHOIOTHYe-
ckum, I11IP) (n = 19); 4-s rpymna — 60IbHbIE O€3 KIIH-
HUKO-PEHTTEHOJIOTHYECKUX MPU3HAKOB ITHEBMOHIH
u ¢ oObHapy:keHHeM B MOKpoTe S. viridans (n = 35).

CremeHb KosmoHU3auu S. viridans O6bl1a ompe-
JleJieHa Kak 1-s1 — 10 104 KOE /w1, 2-5 — 110 10° KOE/
M1, 3-1 — OoJstee 10° KOE/Mu1; cTereHb KOJIOHU3aIuu
rpubos pona Candida: 1-1 — a0 102 KOE/mi, 2-9 —
10 10* KOE/mu, 3-1 — 6osiee 104 KOE/mut. IToyueH-
HblE JJaHHBIE 00pabOTAHBI C MOMOIIBIO MTPOTPAMM-
Horo naketa STATISTICA 13.3. B cBsI3u ¢ HaTUIHUeM
pacmpe/iesieHusi, OTJIMYHOTO OT HOPMAJIBHOTO, MIPH-
MEeHEHBI METO/IbI OIHMCATEIFHONU CTATHUCTUKU C BbI-
YHCIeHHEM HellapaMeTPUUYECKOT0 KPUTEPU S — PaH-
rOBBIN JiuiciepcHOHHBIN aHanu3 Kpackena — Yoi-
snuca (H-xputepuii). PaccuuTsiBasicss Kputepuit 2,
KpPUTHUYECKOEe 3HaUeHNe KOTOPOro MpU YPOBHE 3HA-
YUMOCTH P = 0.01 COCTABJIAIO 11.345. /ISl OLleHKH
BJINSIHUS U3YYaeMbIX MEPEMEHHbIX Ha 3aJaHHBIN
IapaMeTp KUCIOJIb30BaJICA JUCKPUMUHAHTHBIHN aHa-
a3 (F-xputepuii). CBsa3b MeXK/1y (GaKTOPHBIM H pe-
3yJIBTATUBHBIM IPU3HAKAMHY CTATUCTUYECKU 3HAUM-
Ma IIPU YPOBHE 3HAYMMOCTH p < 0.05 [8].

IIpn amanmse Bo3pacTta HAIUEHTOB B TPyI-
Imax CpaBHEHUs OBLIM IOJIYUEHBI CJIEIYIONIHE JTaH-
Hble. [To Me Bo3pacT B 1-1 rpyIIIie COCTABUII 34 TO/1A,
BO 2-U — 36 JieT, B 3-U U 4-U rpynmax — 32 rojaa
(H =20.633; p = 0.0001).

of pneumocystis and cytomegalovirus pneumonia.
HIV-infected patients were divided according to the
following signs into 4 groups: group 1 — patients
with clinical and radiological signs of pneumonia
and S. viridans in the sputum in combination with
another bacterial flora (n = 25) (Staphylococcus au-
reus, Streptococcus pyogenes, Streptococcus pneu-
moniae, Klebsiella pneumoniae, Pseudomonas
aeruginosa); group 2 — patients with clinical and
radiological signs of pneumonia and presence of
S. viridans in sputum without another bacterial flo-
ra (main) (n = 114); group 3 — patients with clinical
and radiological signs of pneumonia and the pres-
ence of S. viridans in sputum in combination with
Mycobacterium tuberculosis (MBT) (verified by
microscopy, bacteriological method, PCR) (n = 19);
group 4 — patients without clinical and radiologi-
cal signs of pneumonia and S. viridans in sputum
(n = 35).

The degree of colonization of S. viridans was
defined as 1%t — up to 10* CFU/ml, 2" — up to 10°
CFU/ml, 3" — more than 10° CFU/ml; degree of col-
onization of Candida fungi: 1** — up to 102 CFU/ml,
2" — up to 104 CFU/ml, 3'¢ — more than 104 CFU/
ml. The obtained data were processed using the
STATISTICA 13.3 software package. In connection
with the presence of a distribution that is different
from the normal, the methods of descriptive sta-
tistics with the calculation of the non-parametric
criterion — Kruskal — Wallis analysis of variance
(H-criterion) were applied. The criterion x> was cal-
culated, the critical value of which at a significance
level of p = 0.01 was 11.345. To assess the influence
of the studied variables on a given parameter, dis-
criminant analysis was used (F-criterion). The re-
lationship between the factor and performance in-
dicators is statistically significant at a significance
level of p < 0.05 [8].

When analyzing the age of patients in the com-
parison groups, the following data were obtained.
According to Me, age in the 1 group was 34 years
old, in the 2" one — 36 years old, in the 3" and
4" groups — 32 years old (H = 20.633; p = 0.0001).

The degree of contamination of S. viridans in
groups was assessed. In the 1% group, the degree of
S. viridans contamination in 19 (76.0%) patients
was more than 10° CFU/ml, in the 2" group in
79 (69.3%) patients — more than 10° CFU/ml and
in 33 (28.9%) — up to 10° CFU/ml. In patients with
clinical and radiological changes, S. viridans in the
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OnenunBajgach CTelleHb KOHTaAaMHUHAIUH S. Vi-
ridans B rpynnax. B 1-if rpynne crerneHb KOHTAMHU-
Hanuu S. viridans y 19 (76.0 %) marueHTOB OblL1a
6osiee 10° KOE/mu1, Bo 2-1 rpymre y 79 (69.3 %) na-
nrenToB — 6ostee 10° KOE/mu u y 33 (28.9 %) — no
10° KOE/Mu1. ¥ marnueHTOB ¢ HAJIUYUEM KJIUHHUKO-
PEHTTEeHOJIOTHYECKUX U3BMEHEHUH, S. viridans B MO-
KpOTe U IOATBEPXK/EHUEM TYOEpKYJIE3HOTO IIPO-
Iecca B JIETKUX KOJIMYECTBO S. viridans B MOKPOTE y
73.7 % (14) yen. 6610 60s1ee 10° KOE/Mi. B rpymme
6e3 MPU3HAKOB BOCHAJIEHUs JIETOYHOU TKAHH CTe-
IeHb KOHTAaMUHANMU S. viridans B MOKpOTe OblLia
pasHOOOpa3HOU: y OJHON dYacTH HalMeHTOB (18—
51.4 %) ormeuaJics poct S. viridans 0 104 KOE/mut, y
JIPYTOH YacCTH MaIUueHToB (14—40.0 %) — pocT A0 10°
KOE/mn, y 38.6 % — 6osee 106 KOE/mn (H = 64.4;
P = 0.000).

O1leHKa IMMYHHOTO CTaTyca MaIl[ueHTOB B IPYyTI-
[ax UcCJIeIOBaHuUs Mpe/icTaBieHa Ha puc. 1. Hanme-
Hee BbIpakKeHHOe CHIKeHue KotndyecTBa ClI4+ um-
(ounTOB HAOTIOIAIOCH Y TAITUEHTOB C THEBMOHUEH
u obHapy:keHHeM OakTepHasibHON Giiopsl (Me 220
KJI./MKJI). Bo 2-i1 rpymne, r/ie Oblia BbIsIBJIEHA ITHEB-
MOHHUSA U TOJIBKO ¢topa S. viridans, Me ClI4+ nmum-
¢ouuToB cocraBmia 150 KJ1./MKJI. B rpymie ¢ Tybep-
KYJIE3BHBIM IIOpPa’KEHUEM JIETKUX KosudecTBo ClI4+
JUMOOIUTOB OBLIIO HAUMEHBITNM — Me 30 KJI./MKJIL.
B 4-1i rpynne — 6e3 MpU3HAKOB ITHEBMOHUU — Me
ypoBus ClI4+ cocraBisiia 180 ki1./Mii (H = 11.083;
p = 0.011). IIpu orerke komuuectBa C/I4+ mumoru-
TOB B [IPOLIEHTAX BhIsSIBJIEHbI HANMEHBIITHE 3HAUEH U
o Me B 4-# rpynne — 10.0 %, a HaubOJIbIINE — B
1-H rpy1miie, B KOTOPOH IpeBanpoBaja bakTepruaib-
Has natoreHHasi gpsiopa — 15 % (H = 2.579; p = 0.461)
(cM. puc. 1). Me BUPYCHOM Harpy3KH B 1-i TPYIIIIE CO-
crasuia 98 117 xonmit PHK BUY B 1 mu1, Bo 2-11 —
191 668.5, B 3-Ii — 192 425, B 4-i — 190 912 KOIIUH
PHK BUY B 1 M1 (H = 4.673; p = 0.19).

IIpn aHanm3e KJIMHUYECKOH rpynmbel BITY-
VHQ)UITUPOBAHHBIX [OJIyUYEHbl CJIEAYIONINE JIaH-
Hble (Tabs. 1). B rpymnme ¢ 6aKkTepuaibHOH MHUKCT-
nHbekueldn y 68.0 % manueHTOB Oblia 4-1 CTa-
JIWsI BTOPUYHBIX 3a00s1eBaHul (4A — 28.0 %; 4b —
16.0 %; 4B — 24.0 %). B rpymnie ¢ U30JIUPOBAHHON
S. viridans npeBaupoBau craauu 4A (39.5%) u 4B
(32.5 %); B 1IeJIOM 4-51 CTajusl BTOPUYHBIX 3a00J1e-
BaHui Habsozanack y 83.3 % (95) o6cieoBaHHBIX
OostbHBIX. B rpymme ¢ couetanuem S. viridans u MBT
Yy KaKJ0r0 BTOPOTO PETUCTPUPOBAIACH CTAUS 4
(47.4 %), a B TpymIe 6e3 KJIMHUYECKUX ITPOsIBIEHUN
MMHeBMOHUU — Yy 77.1 % (H = 12.942; p = 0.004). B 1-#
rpymmne aantupetpoBupycHas tepanus (APBT) mpo-
BOAMJIACHh Y 40.0 % (10) BUY-uHGUIIMPOBAHHBIX, a
BO 2-1i TpyIIIie — TOJIBKO Y 7.0 % (8) maniuieHTOB. B 3-i1

sputum and confirmed tuberculous process in the
lungs, the number of S. viridans in the sputum was
more than 10° CFU/ml in 14 (73.7%) people. In the
group without signs of inflammation of the lung
tissue, the degree of S. viridans contamination in
the sputum was varied: in one part of patients (18—
51.4%) there was an increase in S. viridans to 104
CFU/ml, in another part of patients (14—40.0%) —
growth up to 10 CFU/ml, in 38.6% — more than 10°
CFU/ml (H = 64.4; p = 0.000).

The assessment of the patients’ immune status
in the study groups is presented in Fig. 1. The least
pronounced decrease in the number of CD4+ lym-
phocytes was observed in patients with pneumo-
nia and detected bacterial flora (Me 220 cells/ul).
In the 2"group, where pneumonia and S. viridans
flora were detected, Me CD4+ lymphocytes was
150 cells/ul. In the group with tuberculosis of the
lungs, the number of CD4+ lymphocytes was the
smallest — Me 30 cells/ul. In the 4" group (with-
out signs of pneumonia), Me level of CD4+ was 180
cells/ul (H = 11.083; p = 0.011). When estimat-
ing the number of CD4+ lymphocytes in percent-
age, the lowest values were found for Me in the
4™ group — 10.0%, and the highest — in the
1%t group, in which bacterial pathogenic flora pre-
vailed — 15% (H = 2.579; p = 0.461) (see Fig. 1). Me
the viral load in group 1 was 98 117 copies of HIV
RNA in 1 ml, in the 2"group — 191 668.5, in the
3™ group — 192 425, in the 4™ group — 190 912
copies of HIV RNA in 1 ml (H = 4.673; p = 0.19).

When analyzing the clinical group of HIV-infect-
ed people, the following data were obtained (Table 1).
In the group with bacterial mixed infection, 68.0%
of patients had 4" stage of secondary diseases (4A —
28.0%; 4B — 16.0%; 4V — 24.0%). In the group with
isolated S. viridans, stages 4A (39.5%) and 4V (32.5%)
prevailed; overall, stage 4 secondary disease was ob-
served in 83.3% (95) of the patients examined. In the
group with a combination of S. viridans and MBT,
stage 2 (47.4%) was recorded in every second, and in
the group without clinical manifestations of pneumo-
nia, 77.1% (H = 12.942; p = 0.004) were recorded. In
the 1%t group, antiretroviral therapy (ART) was per-
formed in 40.0% (10) of HIV-infected people, and in
the 2™group — only in 7.0% (8) patients. In the 3¢and
4™ groups, ART was not performed (> = 11.345;
P = 0.009).

An assessment of secondary diseases in the
studied groups was carried out (see Table 1). Oro-
pharyngeal candidiasis occurred in patients in each
group, but most often in patients in the 3 group —
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Puc. 1. /lanHbIe UMMYHHOTO CTaTyca y MAI[UEHTOB B TPYIIIIaX UCCIIEIOBAHUS:
A — abcomroTHOe KoymuectBO ClI4+ mumdbonutos; B — B mporeHTax
Fig. 1. Data on the immune status of patients in the study groups:
A — the absolute number of CD4+ lymphocytes; B — percentage

u 4-u rpynnax APBT He mpoBoguiack (X2 = 11.345;
P = 0.009).

Brlia mpoBeieHa olleHKa BTOPUYHBIX 3a6071eBa-
HUH B UCCIeyeMbIX rpymmnax (M. tabs. 1). Kangu-
JI03 POTOTJIOTKY BCTPEYAsICSA y MAIIUEHTOB B KK A0
TPYIIIE, HO Yallle BCEro y OOJIbHBIX B 3-U TPyIIne —
v 73.7 % namueHToB (2= 14.645; p = 0.003). Kauu-

in 73.7% of patients (x> = 14.645; p = 0.003). Oro-
pharyngeal candidiasis in combination with brain
toxoplasmosis was also observed in 73.7% of pa-
tients in the 3™ group (x> = 69.285; p < 0.001).
There were no secondary diseases in every sec-
ond patient in the 1% (52%) and 4™ (57.1%) groups
(x? = 22.370; p < 0.001).
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Ta6umma 1. /[aHHbIe aHAMHe3a U KIMHUYECKOTo o0cyieioBanns BUY-uHQUIMPOBAHHBIX MAIIMEHTOB B TPYIIIIaX UCCIIE-

nmoBanus, abe. (%)

Table 1. Data of anamnesis and clinical examination of HIV-infected patients in the study groups, abs. (%)

1-ATpynmna 2-gTpynmna 3-gIpynmna  4-g rpymmna
. (n=25) (n=114) (n=19) (n=35)
ITokazaTtespb / Indicator 1* group 2" group 3% group 4% group X/ p
(n=25) (n=114) (n=19) (n=35)
Kiuamyeckas craausa BUY-undexnun:
Clinical stage of HIV infection:
2B /2V 2(8.0) 5(4.4) 5(26.3) 2(5.7) 11.799 / 0.009
3 6 (24.0) 14 (12.3) 5 (26.3) 6 (17.1) 3.889/ 0.274
4A [ 4A 7(28.0) 45(39.5)  5(26.3) 4 (11.4) 10.253 / 0.017
4B/ 4B 4 (16.0) 13 (11.4) 4 (21.2) 21(60.0) 37.735 / <0.001
4B/ 4V 6 (24.0) 37(32.5) 0 (0.0) 2(5.7) 17.175 / <0.001
APBT / ART 10 (40.0) 8 (7.0) 0 (0.0) 0 (0.0) 34.008 / <0.001
BropuuHble 3a601€BaHUA:
Secondary diseases:
KaH/IU/I03 POTOTJIOTKH 9(36.0) 34 (29.8) 14 (73.7) 12 (34.3) 13.679 / 0.004
oropharyngeal candidiasis
TepPIEeTHYECKUN ePMaTUT 0 (0.0) 2(1.8) 0 (0.0) 0 (0.0) 1.4 / 0.706
herpetic dermatitis
KaH/[U7I03 POTOTJIOTKH + KAaH/IU/I03 KU- 3 (12.0) 20 (17.5) 7(36.8) 3(8.6) 7.495 / 0.058
IIIeYHHUKA
oropharyngeal candidiasis + intestinal
candidiasis
KaH/[U7I03 POTOTJIOTKH + KaH/IU/I03 KU- 0 (0.0) 2 (1.8) 0 (0.0) 0 (0.0) 1.4 / 0.706
IIIEYHUKA + TePIIEeTHYECKUH lepMaTUT
oropharyngeal candidiasis + intestinal
candidiasis + herpetic dermatitis
KaH/IN/I03 POTOIVIOTKHU + TOKCOILJIA3MO3 0 (0.0) 12 (10.5) 14 (73.7) 0 (0.0) 69.285 / <0.001
TOJIOBHOTO MO3Ta
oropharyngeal candidiasis + brain
toxoplasmosis
HET BTOPUYHBIX 3a00I€BaHUI 13 (52.0) 34 (29.8) 0 (0.0) 20 (57.1) 22.370 / <0.001

no secondary diseases

J103 POTOIVIOTKY B COUETAaHUH C TOKCOILIIa3MO30M I'0O-
JIOBHOTO MO3ra HaOJII0[IaJICs Takke y 73.7 % maru-
eHTOB B 3-# rpymme (}*= 69.285; p < 0.001). He 661710
BTOPUYHBIX 3200JI€BAaHUH Y KaXK/I0TO BTOPOT'O O0JIb-
HOTO B 1-1 (52 %) u 4-1i (57.1 %) rpynnax (2 = 22.370;
p < 0.001).

IIpoBesieH CpaBHUTEIBHBIN aHAN3 JIOKAJII3a-
MY BOCIIAJIUTEJIbHBIX U3MEHEHHUH B JIETOYHOHN TKa-
HU (Tabs. 2). Tak, y BUU-uHOUITMPOBAHHBIX MMAITU-
€HTOB IIPU ITIPOBE/IEHUY IIEPBOTO PEHTIEHOJIOTHYE-
CKOT0 00CJIeZIOBAHN A OPTAHOB IPY/THOM KJIETKU BBI-
SIBJIEHBI CJIeIYIOIINE JAHHBIE (B 4-H rpyIIe He ObLIO
HUKAaKUX W3MEHEHUH, KJIMHUKU ITHEBMOHUH, IO-
STOMY CpaBHEHUE OBLJIO IPOBEJIEHO TOJIBKO B TPEX
rpymmnax). ¥ nalfeHToB BO 2-H TPYIIIe ¢ U30JIUPO-
BaHHBIM S. viridans Jaiile BCTPEYaJIOCh HUKHEIO-
JIEBOE TIOpa’KEHUE: [IPABOCTOPOHHEE Y 9.6 % maru-
€HTOB, JIEBOCTOPOHHee — y 32.5 %, IByCTOPOHHEE —
y 28.1 %. ¥ manueHTOB ¢ cOYeTaHHEM B MOKPOTe

We conducted a comparative analysis of the lo-
calization of inflammatory changes in the lung tis-
sue (Table 2). Thus, in HIV-infected patients during
the first x-ray examination of the chest organs, the
following data were revealed (in the 4" group, there
were no changes in the manifestations of pneumo-
nia, so we compared only three groups). In patients
in the 27 group with isolated S. viridans, lower lobe
lesion was more common: right-sided lesion were in
9.6% of patients, left-sided ones — in 32.5%, bilater-
al ones — in 28.1%. In patients with a combination
of S. viridansin the sputum with another bacterial
pathogenic flora and the manifestations of pneumo-
nia, bilateral lower lobe lesion (28.0% of patients)
was detected, as well as polysegmental one (20.0%).
In patients with a combination of S. viridans and
MBT, changes in the middle lobe on the right
(26.3%), in the left in the upper lobe (42.1%) and
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Ta6uuna 2. J[aHHbIe PEHTT€HOJIOTUYECKOTO 00C/Ie/IOBAHIS OPTraHOB IPY/IHON KJIETKH B IPyIIIaX HCCaeI0BaHusd, abe. (%)
Table 2. X-ray data of the chest in the groups studied, abs. (%)

1-a rpynna (n = 25) 2-a rpynmna (n = 114)

3-a rpymnmna (n = 19)

Tlopasxenne / Lesion 1% group (n = 25) 2m group (n = 114) 3 group (n = 19) X/p

Crnpaga, BEpXHSS I0JIS 1(4.0) 2 (1.8) 0 (0.0) 0.973 / 0.615
Right, upper lobe

CrpaBsa, cpefHsas 7015 0 (0.0) 5(4.4) 5 (26.3) 15.218 / <0.001
Right, middle lobe

Crnpasa, HUIKH S T0JIs 4 (16.0) 11 (9.6) 0 (0.0) 3.228 / 0.2
Right, lower lobe

CrpaBa, CpeHSASA U HIKH S 1(4.0) 4(3.5) 0 (0.0) 0.722 / 0.698
JIOJTH

Right, middle and lower lobes

CrneBa, BepxHsis J0JIA 1(4.0) 7(6.1) 8 (42.1) 46.178 / <0.001
Left, upper lobe

CiieBa, HUKHAA JT0JIA 3(12.0) 37 (32.5) 1(5.3) 9.275 / 0.01
Left, lower lobe

CrneBa, BepXHsisl U HUXKHSASA 1(4.0) 12 (10.5) 0 (0.0) 3.093 / 0.214
JIOJT!

Left, upper and lower lobes

JIByCTOpOHHEe, HUKHEe[0J1eBoe 7 (28.0) 32 (28.1) 0 (0.0) 24.989 / <0.001
Bilateral, lower lobe

JIByCTOpOHHEE, TIOJTUCETMeH- 5 (20.0) 4(3.5) 6 (31.6) 18.750 / <0.001
TapHOe

Bilateral, polysegmental

SIBJIEHU S THAPOTOPAKCA 4 (16.0) 29 (25.4) 5(26.3) 5.991/ 0.589
Hydrothorax

H3menenuil Hem 2 (8.0) 0 (0.0) 0 (0.0) 10.776 / 0.005

No changes

S. viridans c gpyroii 6GakTepruaJbHON IMAaTOTeHHOMH
(bopoit 1 HasIMYMEM KJIUHUKU [THEBMOHUH BBISB-
JISLJIOCH ZIBYCTOPOHHEE HUKHeNoseBoe (28.0 % ma-
[[MEHTOB) MOPAKEHUE, a TAKKe MMOJIFCErMEHTapHOe
(20.0 %). Y manueHToB ¢ couetanueMm S. viridans u
MBT wuare ornpeniesisanch U3MEHEHHUs B CpPeHEH
Jtosie cpaBa (26.3 %), cyieBa B BepxHel jouie (42.1 %)
U JIByCTOPOHHEE TIoTucerMeHTapHoe (31.6 %). Apie-
HUS [JIEBPUTA BCTPEUYAJIHCH ¥ KaXKI0T0 Y€TBEPTOrO
BO 2-U U 3-U IpyNIax uccieJ0BaHus.

¥V manmeHTOB Tak»Ke OLIEHUBAJIOCH HAJIMYKE B
MoKpoTe TpuboB poga Candida u ap. DTU pe3yib-
TaThl COIMOCTABJIEHBI C JJAHHBIMU [0 Tpubam poaa
Candida B ma3ke 13 3eBa (tads. 3). ITo JaHHBIM HC-
cienoBanus rpubsl poga Candida u S. viridans ya-
CTO BBICEBAJIMCH COBMECTHO y Ka7I0r0 BTOPOTO BO
BCeX IPYIINAX, U IaKe B rpyIie 6e3 MTHEBMOHUU I'PH-
651 poga Candida peructpupoBasuch y 80.0 % ma-
[[MEHTOB.

MbI CpaBHHJIM YacCTOTY IOJIOXKUTEJIbHBIX pe-
3yJBTaTOB B MasKax W3 3€eBa HAa TpHUObI poaa
Candida, Tak kKak UMEHHO B POTOBOH IOJIOCTH UX
KOHI[EHTPAI[Ms BBIIIE U, BO3MOXKHO, KOHTaMUHa-
nust rpubaMul TPOUCXOAUT IIPH CIIEBBIBAHUH MO-

bilateral polysegmental changes (31.6%) were more
common. The phenomena of pleurisy occurred in
every fourth in the 2" and 3™ study groups.

Fungi of the genus Candida and others in the
sputum of patients were also assessed. These re-
sults were compared with data on fungi of the ge-
nus Candida in a smear from pharynx (Table 3).
According to a study, Candida and S. viridans were
often present together in every second in all groups,
and even in the group without pneumonia, Candida
was revealed in 80.0% of patients.

We compared the frequency of positive results
in smears from pharynx on Candida fungi since it is
in the oral cavity that their concentration is higher
and, perhaps, contamination by fungi occurs when
HIV-infected patients sputter sputum. A positive
result for fungi of the genus Candida was recorded
quite often. So, in the 27 group, Candida fungi in
a smear from the pharynx were detected in 63.2%
(72) patients, in the 3™ group — in 52.6% (10), in the
4" group — in 60.0% (21) HIV-infected people. This
number was much less in the 1%t group (36.0% — 9),
where pathogenic microflora was present, which
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Ta6auna 3. Hanuune rpu6os poga Candida (C.) u pyrux rpuboB B MOKPOTE B IPYIINax UCCaeA0BaHus, abe. (%)
Table 3. The presence of fungi of the genus Candida (C.) and other fungi in sputum in the study groups, abs. (%)

ITokaszaTesnp  1-arpymma (n =25) 2-grpymnma(n=114) 3-arpymnma(n=19) 4-arpynna(n=35) _, /

Indicator 1t group (n = 25) 2" group (n = 114) 3 group (n = 19) 4% group (n = 35) X/p

C. albicans 14 (56.0) 58 (50.9) 12 (63.2) 28 (80.0) 9.579 / 0.023
C. krusei 1(4.0) 10 (8.8) 5(26.3) 3(8.6) 6.982 / 0.073
C. glabrata 2(8.0) 3(2.6) 0 (0.0) 0 (0.0) 4.336 / 0.228
IInecueBsle 0 (0.0) 2(1.8) 0 (0.0) 0 (0.0) 1.4/ 0.7
TrpuOBI

Mold fungi

He svtasaeqHo 8 (32.0) 41 (36.0) 2 (10.5) 4 (11.4) 11.286 / 0.011
Not detected

kpoTsl BUU-ununupoBanabiMu nanueatamu. [1o-
JIOXKUTEJIBHBIA pe3yJsibrTaT Ha Tpubsl poma Candida
PETUCTPUPOBAJICA IOCTATOUYHO YacTo. Tak, y maru-
€HTOB BO 2-U TpyIIlle B Ma3Ke U3 3eBa I'PUOBI posa
Candida 6bL1u BeIABIIEHBI Y 63.2 % (72) IAITHEHTOB,
B 3-1 rpynme — y 52.6 % (10), B 4-ii — y 60.0 % (21)
BUY-unpuupoBaHHbIX. ['0pasio MeHbIe UX ObLI0
B 1-i rpymmne (36.0 % — 9), r/e BbICeBajiach IaTO-
reHHas MUKpodopa, KOTopas, BO3MOXKHO, OKa3bl-
BaJIa TOZABJIAIONIEE BO3ZEHCTBHE Ha POCT I'pubOB
pona Candida B pororsioTke nanueHToB (Y2 = 4.878;
p = 0.18).

[TosryueHHbIE JTaHHBIE OOBEMHEHBI JIJIs BBI-
ABJIEHUA IIPUYUH pa3BUTUA ITHeBMOHuUM y BHNY-
WHOUITUPOBAHHBIX MAIlHEHTOB TP MAacCUBHOM PO-
cte B MokpoTe S. viridans. IIpoBefieH AUCKPHUMU-
HAHTHBIN aHAJIU3 C [IEJIBI0 OIPe/IeJIEHUS CUJIBI 3HA-
YUMOCTU u3ydaeMbIx ¢daktopoB. Hambosiee 3Ha-
YUMBIM B JIMAaTHOCTHUKE STHOJIOTHYECKOTO areHTa B
n3y4dyaeMbIX IpylIax OKas3ajoch BbigBiaeHue MDBT
(F = 89.390; p < 0.000), cTeneHb OaKTEpPHAIbHO-
ro pocra S. viridans (F = 34.618; p < 0.000), JIOKa-
JIM3anus U3MEeHEeHUH B JIETOYHOH TKaHu (F = 17.537;
P < 0.000); 3aTeM cJeIoBaIu ucroab3oBanue APBT
(F = 9.368; p < 0.000), craquss BUY-unbeknuu
(F=5.757; p < 0.000) 1 BUpycHas Harpy3ka (F = 3.757;
P = 0.011) B KpOBH IIALIIEHTOB, CTEIIEHb POCTA IPHUOOB
pona Candida 8 mokpore (F = 3.454; p = 0.0170).

S. viridans sABJsI€TCS YacTON HAXOAKOH IIPHU
KyJbTYyPaJIbHOM HCCJENOBAaHUU MOKPOTHl y BU-
MHOUIIMPOBAHHBIX NAIIEHTOB C PA3JIMYHBIMH WH-
(peknmoHHBPIMU 3a00JIEBAHUAMHU JIETOYHON TKaHMU.
MaccuBHbIl pocT S. viridans HabsomasCcs y Hamu-
€HTOB ¢ OaKTepPHAIbHBIMU THEBMOHUSIMU, TyOEpKY-
JIE30M JIETKUX, a TAK)KE B TPYIIIE C HEYTOUHEHHBIM
STHOJIOTHYECKUM areHTOM IOPaKEHUs JIETOYHOH
TKaHH.

Y BUY-unpuIupoBaHHbIX JIUI C HATTUYUEM S.
viridans B Mokpote kKosmuuectBo ClI4+ numdoIiu-

may have had a suppressive effect on the growth
of Candida fungi in the oropharynx of patients
(x® = 4.878; p = 0.18).

The data obtained are combined to identify
the causes of pneumonia in HIV-infected patients
with massive growth in sputum S. viridans. We
conducted a discriminant analysis to determine the
strength of significance of the studied factors. The
most significant in the diagnostics of the etiological
agent in the studied groups was MBT (F = 89.390;
p < 0.000), the degree of S. viridans bacterial
growth (F = 34.618; p < 0.000), localization of
changes in lung tissue (F = 17.537; p < 0.000); then
the use of ART was followed (F = 9.368; p < 0.000),
stage of HIV infection (F = 5.757; p < 0.000) and
viral load (F = 3.757; p = 0.011) in patients’ blood,
the degree of growth of Candida fungi in sputum
(F = 3.454; p = 0.0170).

S. viridans is a frequent finding in sputum cul-
ture in HIV-infected patients with various infec-
tious diseases of the pulmonary tissue. The massive
growth of S. viridans was observed in patients with
bacterial pneumonia, pulmonary tuberculosis, as
well as in the group with the unspecified etiological
agent of lung tissue damage.

In HIV-infected individuals with S. viridans in
the sputum, the number on Me CD4+ lymphocytes
was 150 cells/ul, the viral load — 191 668.5 copies of
HIV RNA in 1 ml, while in every fourth patient had
no herpetic dermatitis, brain toxoplasmosis or can-
didal lesion of the oropharynx and intestines. X-ray
examination in this group more often revealed left-
sided lower lobe infiltration (32.5%) and single hy-
drothorax (25.4%).

Thus, in the presence of clinical and radio-
logical signs of lower respiratory tract infections
in HIV-infected patients, it is initially necessary to
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TOB 110 Me cocTaBmJIO 150 KJI./MKJI, BUDyCHAas Ha-
rpyska — 191 668.5 xonuit PHK BUY B 1 mu1, ipu
5TOM y KaK/I0OTO YETBEPTOTO MAI[UEeHTA He OBLIO BbI-
AIBJIEHO TepIIeTUYecKOro JiepMaTUTa, TOKCOILIa3-
MO32a I'0JIOBHOT'O MO3ra U KaHJUJO3HOIO IOpake-
HUSA POTOIJIOTKU M KuIlleyHukKa. IIpu peHTrenoso-
TUYeCKOM HCCJIEIOBAHUU B 3TOU I'PYIIIE YAIle BbI-
AIBJIAJIACh JIEBOCTOPOHHAA HUKHe [0J1eBasd HHPUIIb-
Tpanusa (32.5 %) U OJHOCTOPOHHUU THAPOTOPAKC
(25.4 %).

Taxum oOpasoM, IIpU HAJIUYUH KJIUHUKO-
PEHTIeHOJIOTUYEeCKUX ITPU3HAKOB UHMEKIIUH HUXK-
HUX JIBIXaTeJbHBIX MyTel y BUY-uH(pUIIMPOBaHHBIX
[aIeHTOB U3HAYaIbHO He0OX0iuMO AuddepeHnn-
poBaTh TyGEPKYJIe3 OPraHOB JIBIXaHUSI, OIEHUTH pe-
3yJIBTAT II0CEBa MOKPOTHI HA MUKPO(]JIOpy, YTO II0-
MOJKET B JIMATHOCTHKE OaKTEpPHaJIbHOH ITHEBMO-
HUH, UCKJIIOUUTDH ITHEBMOIMCTO3 U, B IOCJIETHIOIO
ouepesib, — BHUPYCHOE IOPa’KeHHE JIETOYHOH TKa-
HU. Ecyn y manuenTa OTCyTCTBYIOT AIpyTrHe 3THOJIO-
ruyecKye MpUIUHBI UHQEKITUN HUKHUX JIbIXaTeIh-
HBIX ITyTeH, HeJIb35 UCKJIIOUATH ITOPAKEHUE JIET0U-
HOU TKaHU S. viridans.

[TosrydeHHBIE B XO/i€ NCCIIEIOBAHU A PE3YIbTAThI
MO?KHO PEKOMEH/IOBaTh K UCII0JIb30BAHUIO Ha IIPaK-
TUKe /JA NpoBefieHUus auddepeHIInaIbHON aua-
THOCTUKYU NTHeBMOHMU y BUY-mHPUUIUPOBAHHBIX
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differentiate respiratory tuberculosis, to estimate a
culture sputum, which will help in the diagnostics
of bacterial pneumonia, to exclude pneumocystosis
and the last, viral damage of the lung tissue. If the
patient has no other etiological causes of lower re-
spiratory tract infections, damage to the lung tissue
of S. viridans cannot be excluded.

The results obtained during the study can be
recommended for use in practice for the differential
diagnostics of pneumonia in HIV-infected patients,
especially without the growth of pathogenic micro-
flora in sputum, and lower lobe localization of the
process in the lung tissue in the massive growth of
commensal S. viridans.
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MMaIreHToB, 0cO0eHHO 6e3 pocTa MaTOreHHOW MU-
KpoQJIOpEl B MOKPOTE, HHKHEI0JIEBON JIOKaIn3a-
I IIPOIiecca B JIETOYHON TKAHU ITPU HAJTUIUH Mac-
CHBHOT'O pocTa KOMMeHcasa S. viridans.

KoHdIuKT nHTEpECOB. ABTOPHI 3a5BJISIOT 00
OTCYTCTBUM KOH(IINKTA HHTEPECOB.
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AHHOTAIIUA

HWcceseioBasiu orepanuoHHO-OUOIICHTHBIN MaTepraJt Oy XoJIel IIIUTOBU/THOM 3KeJIe3bl 55 /IeTeH U MOAPOCTKOB 8—17
set. C yueToM HOBOM Kjaccudukanuu omyxosei (BO3, 2017) y 21 ves. 6bLIH BepUPUIUPOBAHBI OMYX0JIU (HOJIIUKY-
JISIPHOTO CTpoeHus: GOJTUKYIAPHBIN pak (OK, n = 7), GosukynsApHBIN BapuaHT nanuyisipHoro paka (@B IIK, n = 7),
domnukynsapuas anenoma (PA, n = 4), HenHBa3UBHAA GOJUIUKYIISAPHAS OIYX0JIb C AIpaMu nanuysipHoro Tuna (HOO,
n = 2), GOJUTUKYIAPHAS OIIYX0JIb HEOIIPE/IeJIEHHOTO 3JI0KaYeCTBEHHOT0 oteHnuana (n = 1). IIpoBesieHHOE Hcce10Ba-
HHE CBUJIETEILCTBYET O HEBBICOKOH YaCTOTE Y JIETEH U MOJIPOCTKOB HEMHBA3UBHOU (POJITTUKYJISPHOUN OIYXOJIH C sAPaMHU
MaNUJIAPHOTO TUIIA — 4 % citydaeB. OcOOEHHOCTAMU 100pOKaYeCTBEHHBIX U 3JI0KAUECTBEHHBIX OITyX0JIeH ¢ AJIpaMH Ia-
NUIAPHOTO TUIIA SABJISAIOTCA: CIIA’KMBaHMe [IOJIOBBIX PA3JIMUMi, YacToe coueTaHue ¢ ayTOUMMYHHBIMU 3a00/1eBaHUA-
MM ITUTOBUAHOM jKeJle3bl, yBeJNdeHe KapUOMeTPUUeCKHUX IIapaMeTPOB 110 CPABHEHHUIO ¢ (DOJIIUKYJIAPHBIMY a/IeHOMa-
MU U KapIUHOMaMU. YJIbTPACTPYKTYPHBIN aHAIN3 IT0Ka3aJl, YTO KJIETKH OIyX0JeH ¢ sapaMu nanuasapaoro Tuna (OB
ITK 1 HOO) omrmyaloTest BEIpaskeHHBIM nosinMopdusmom. Bmecre ¢ Tem 8 HOO ¢ sapaMu nanu/IsspHOTO THIIA IIPEBa-
JIUPYIOT KJIETKHU ¢ TPU3HAKaAMU HEHPOIHIOKPUHHON nuddepeHiinpoBku B oinune oT B ITK, mpu koTopom mpeobia-
JIaI0T KJIeTOUHBbIe (POPMBI € yTPATOU CEKPeTOPHOM aKTUBHOCTU U OPraHOCIeNUUUYHOCTH.

Karouesvle cro8a: GOLTHKYIAPHO-KIIETOUHBIE OILYXO0JIH, OITyX0JIU (DOJIIUKYJIAPHOTO CTPOEHH A, KAPITTHOMA IITUTO-
BU/THOH 3KeJIe3bl, MOP(OJIOTHS, IETU U MOJIPOCTKH.

ABSTRACT

Operational bioptic material of thyroid gland tumors taken from 55 children and adolescents 8—17 years old was
investigated. Taking into account the new classification of tumors (WHO, 2017), tumors of the follicular structure were
verified in 21 patients: follicular cancer (FC, n = 7), follicular variant of papillary cancer (FV PC, n = 7), follicular adenoma
(FA, n = 4), noninvasive follicular thyroid neoplasm with nuclei of papillary type (NFT, n = 2), follicular thyroid tumor of
uncertain malignant potential (n = 1). The conducted study indicates a low incidence of noninvasive follicular thyroid neo-
plasm with nuclei of papillary type in children and adolescents — 4% of cases. The peculiarities of benign and malignant
tumors with nuclei of papillary type are the following: smoothing of sexual differences, frequently combined with autoim-
mune diseases of the thyroid gland, the increase of karyometric parameters as compared with follicular adenomas and
carcinomas. Ultrastructural analysis showed that the tumor cells with nuclei of papillary type (FV PC, NFT) distinguish
themselves by expressed polymorphism. At the same time, cells with signs of neuroendocrine differentiation prevail in a
NFT neoplasm with nuclei of papillary type in contrast to FV PC, in which cellular forms with the loss of secretory activity
and organospecificity predominate.

Keywords: follicular cell tumors, tumors of follicular structure, thyroid cancer, morphology, children and adolescents.
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BBEJAEHUE

Juddepennuanpias JUaTHOCTUKA JT0OpPOKa-
YeCTBEHHBIX, 3JI0KAYECTBEHHBIX OITyXOJIeH U THIIEP-
IUTACTUYECKUX IIPOILIECCOB B IUTOBUHOHN Kejie3e
BBI3BIBAET 3HAUHUTEJIbHbIE TPYAHOCTH B IIATOJIOTO-
aHATOMHYECKOU mpakTuke [1, 2]. IIpu aTOM B stuTe-
patrype AUCKYTUDPYIOTCS BOMPOCHI TEPMHUHOJIOTHHU
MaTOJIOTUYECKUX MPOIIECCOB B IIIUTOBU/THOMN KeJjie-
3€, a TAKKe JUATHOCTHYECKOU IIEHHOCTH HEKOTOPBIX
CTPYKTYPHBIX KPUTEPHEB THPEOUIHBIX HEOIIJIa3M.
Hanuume manuyIApPHBIX CTPYKTYP, MCAMMOMHBIX
TeJIell, IJIOCKOKJIETOYHOHN MeTaIa3u, KJIETOUHOTO
U SZIEPHOTO HOJUMOpP(U3Ma TUPEOUIHOTO SIIUTE-
JIUsI, CKJIEpO3a U THAJIMHO3a CTPOMBI He creruduy-
HO U1 OOHAPY?KHUBAETCs IIPU OIYyXOJIEBOM POCTE, TU-
MEPIJIACTUYECKUX, BOCHIATUTEIbHbBIX 1 ay TOUMMYH-
HBIX 3a00J1€BaHUAX U TOBUIHOM KeJjie3bl [1-3].

CaMoll pacmpoCTpaHEHHOH 3JI0KaueCTBEHHOH
OIyXOJIBIO IIUTOBUTHOU >KeJie3bl y JeTed U TOJ-
POCTKOB sIBJIsIETCsS MANWUISAPHBIA pakK, XapakTe-
PUBYIOIIUUACA KJIUHUKO-3ITUIEMHOJIOTHYECKUMU U
MOP(]OJIOTUUECKUMU OTIMUYHUAMHU OT OJHOUMEHHOU
OIIyXOJTH B3POCJBIX [1, 2, 4—6]. 3ab01€BaeMoCTh ma-
MUIJISIPHBIM PAKOM B IeTCKOU nomysissnuu PO, mpo-
JKUBAIOIIEN Ha TEPPUTOPHUSIX, 3aTPA3HEHHBIX PAIHO-
HYKJIUIaMu TIocsie YepHOOBLIBCKOM aBapyuu, I0OCTO-
BepHO Bo3pocJa [7, 8]. [I[puHATO cCUUTATH, YTO TAKOH
«TEXHOTEHHBIN» pak 00s1a/1aeT 60see arpecCUBHBIM
OUMOJIOTUYECKUM «IIOBEJIEHUEM»: YACTBIM MYJIbTH-
[IEHTPUUYECKUM H HHOUIBTPUPYIOIIHUM POCTOM OITy-
XOJI, OOIIMPHBIM MeTacTa3UPOBAHUEM, PEIU/U-
BaMU IIOCJIE XUPYPTAYECKOro Jeuenus [5, 8]. [Ipu
5TOM JIATEHTHBIA MEPUOJ] KAPIIMHOMBI KOpOoUe, YeM
V B3POCJIBIX, 4 IT0JIOBbIE PA3JINUMsI MUHUMAJIBHBI [8,
9]. Pak IIUTOBUIHON Kejie3bl B AETCKOM BO3pacTe
XapaKTepusyeTcss 0COOBIMH T'UCTOJIOTUYECKUMH Ba-
pUaHTaMH, OTCYTCTBHUEM aHAIIJIACTUYECKHUX KapI[U-
HOM U MyTaIuii renHa BRAFY0°E BLISABIIsIEMBIX TTPH
MaTTUJIISIPHOM paKe y B3pOCJIOro HacesieHus [1, 2, 4].
Kpowme Toro, manusisipHble KapIuHOMBI y IeTel Xa-
PaKTepu3yITCs MpeobaalaHueM COTHIHOTO CTPOe-
HHsI, YMEHBIIIEHUEM YHCJIa BHYTPUAIEPHBIX O0pO3-
JIOK ¥ BKCIPECCUU THUPEOIIO0yIUHA B OIYXOJIEBBIX
KJIeTKax [5].

B mociegHeM IepecMOTpe THCTOJIOTHYECKOU
KJIaccu(pUKAIMU OIyXOJIEH IIUTOBUIHOU KeJje-
361 (2017) OBLIH BBIZIEJIEHBI HOBBIE KATETOPUH TUPE-
OW/THOW TIATOJIOTUM — «HEWHBAa3WBHAs (HOJIHKY-
JISIpHAsI OMYXOJIb C SI[PAMU MalUJUIAPHOTO TUIIA»,
paHee oTHocsAmasACAd K GOJIUKYIIPHOMY BapHaH-
Ty MANWJUIIPHONU KapIMHOMBI, a TaKKe HEKOTOpbIE
UHble Tucrosiorndyeckre ¢GopMbl GOLITUKYIIAPHO-
KJIETOYHOTO paka [2, 10]. ITOT ImepecMOTp CTasl pe-
3yJIBTATOM MEKUCIIUIIINHAPHOTO PETPOCIEKTUB-

INTRODUCTION

Differential diagnostics of benign and ma-
lignant tumors, and hyperplastic processes in the
thyroid gland is a considerable challenge in patho-
anatomical practice [1, 2]. At the same time the is-
sues on pathologic processes terminology as well as
those of diagnostic value of certain structural crite-
ria of thyroid neoplasms are being discussed in the
publications. The presence of papillary structures,
psamommal corpuscles, planocellular metaplasias,
cellular and nuclear polymorphism of thyroid epi-
thelium, sclerosis and stroma hyalinosisis nonspe-
cifically and is revealed in tumor growth, hyper-
plastic, inflammatory and autoimmune diseases of
the thyroid gland [1-3].

The most widespread thyroid tumor in chil-
dren and adolescents is papillary carcinoma char-
acterized by clinicoepidemiological and morpho-
logical differences from the tumor of the same
name in adults [1, 2, 4—6]. Papillary carcinoma
morbidity rate among children’s population of the
Russian Federation residing on the territories pol-
luted by radionuclides after the Chernobyl disaster
has increased reliably [7, 8]. Broadly speaking such
“technogenic” carcinoma has more aggressive bio-
logical “behavior”: frequent multicentric and infil-
trating tumor growth, extensive metastasis, recur-
rences after surgery [5, 8]. At that the carcinoma
latent period is shorter than in adults, and sexual
differences are minimum [8, 9]. Thyroid carci-
noma in childhood is characterized by the specific
histological variations, the absence of anaplastic
carcinomas BRAFV®°°F gene mutations, revealed in
papillary carcinoma in adults [1, 2, 4]. Besides pap-
illary carcinomas in children are characterized by
the predominance of solid structure, intranuclear
groove decrease number and expression of thyreo-
globulin in tumor cells [5].

In last revision of histological classification of
thyroid tumors (2017) new categories of thyroid pa-
thology were detailed — “noninvasive follicular thy-
roid neoplasm with nuclei of papillary type” earlier
referred to follicular variant of papillary carcinoma
before as well as certain other histological forms of
follicular cell carcinoma [2, 10]. This revision was
the result of interdisciplinary retrospective consen-
sus on thyroid tumors on the basis of their genetic
profile identification [11]. Such approach has shown
that the incidence of noninvasive follicular thyroid
neoplasm with nuclei of papillary type amounts
to 16—23% of all the papillary carcinomas among
adults [12]. At the same time over last 30 years the

16

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



Pasternak I.A. / Journal of Siberian Medical Sciences 3 (2019) 15—23

doi: 10.31549/2542-1174-2019-3-15-23

HOTO KOHCEHCyCa II0 OIYXOJIAM IIHTOBUJTHOU JKe-
Jie3bl Ha OCHOBE UJIEHTU(UKAIINN UX T€HETUUECKO-
ro mpodus [11]. Tako# moaxox Mmokasaj, 4To cpe-
I B3POCJBIX MAIMEHTOB YaCTOTa HEMHBA3HUBHOU
hoNTUKYISAPHOI OIYXOJIH C SI/[PAaMHU MATUJISPHO-
ro THUIIA JOCTUTAET 16—23 % OT BceX MalmuIIsIPHBIX
KapruHOM [12]. BMmecTe ¢ Tem 3a mocsieiHUE 30 JIET
pocT 3a60JieBaeMOCTH PAKOM I[UTOBUIHOU JKeJie-
3bI OTMEUAETCS He TOJIBKO CPEZI B3POCIIOTo Hacese-
Hus. Tak, 32 5TOT BpeMeHHOH nepuoy y Aeteit Yesrs-
OUHCKOM 00J1aCTH YacTOTa KapIMHOM 3TOT0 OpraHa
yBeJIMUmnJIach B 6 pas [6, 13, 14].

IIEJIb UCCJIEJJOBAHUS

AHanu3 KJINHUKO-MOP(OJIOrndYecKux ocobeH-
HOCTeW OIyXoJied IIUTOBUIHOU Kejie3bl (HOJIIUKY-
JISIPHOTO CTPOEHUs Y JIeTel C yIETOM HOBOTO KJIac-
cUDUKAITMOHHOTO TIOAXO0/1A.

MATEPHUAJIBI 1 METO/bI

IlepecMOTpy 1 HOBOH I'PAJJAIINH C YIETOM IIOJIO-
skenu kiaccudukanuu BO3 (2017) [10] moasepraii-
s OTIEPAITIOHHO-OHOIICUHBIN MaTepHaJl Oy XoJei
IIUTOBU/THOU JKeJIE3bI 55 JIETEH U MOAPOCTKOB B BO3-
pacrte 8—17 jyieT, olepUpoOBaHHBIX B LleHTpe Xupyp-
TUYECKOH SHIOKPUHOJIOTHU T. UeasOnHCKa B 2000—
2018 rT. MccereoBanme BKIIIOUAJIO AHAJIN3 JAHHBIX
MeJITUITUHCKOH JTOKyMEHTAIlNH.

Kycoukm omyxoseBOH TKaHU (PUKCHUPOBAIU B
10% 3abydepeHHOM (OpPMaIHE C MOCTIEAYIONUM
[IpUrOTOBJIeHNEM IapaduHOBBIX 0OJi0koB. Cepuii-
Hble TKAHEBBbIE CPe3bl OKPAIIHUBAJIU T'eMaTOKCHUJIU-
HOM U 303UHOM.

MopdomeTprueckoe usyueHue omyxosuei ¢or-
JIUKYJISIPHOTO CTPOEHUS MPOBOUJIOCH C IPUMEHe-
HHUEM JIUIIEH3UOHHOU ITPOrpaMMBbl aHAJIM3a H300pa-
JKeHUsT MUKPOo0oOBeKToB «BumeoTecT-Mopdostorus
5.1» («BugeoTecT», Poccust).

J17151 5JIEKTPOHHON MUKPOCKOIINH KYyCOUKU OITy-
xonu ¢uUKCUpoBaIN B 2% mnapadopmaiberuze u
2.5% TIIyTapOBOM aJIbJIETH/IE HA KAKOJAUJIATHOM Oy-
depe (mo Kaprosckomy) ¢ 5% caxaposoii u B 2% Te-
TPaoKCcHUJle OCMUs, 3aTeM KOHTPACTHUPOBAJIU aleTa-
TOM ypaHa, 3aJIUBAJIU B CMOJIY. YJIbTPAaTOHKHE Cpe-
3Bl TOJIIIUHOU 60 HM KOHTPACTHPOBAJIU II0 METOAY
PefiHosp/ica ypaHUIALETaTOM U ITUTPATOM CBHHIIA.
[Tpenaparsl u3y4yasu B CKaHUPYIOIIEM 3JIEKTPOH-
Hom Mmukpockone AURIGA FIB-SEM workstation
(Carl Zeiss & MT, I'epmanust) co STEM-neTekTopom
B IMATIa30HE YBEJIUUEHUA 1200—12 430.

Cratuctuyeckyio 06paboTKy HOJIyYeHHbIX JIaH-
HBIX OCYILIECTBJISJIM C IIOMOIIBIO JINIIEH3UOHHO-
ro makeTa TPHUKJIAJHBIX Iporpamm Statistica 6.0
(StatSoft, Inc.). CraTucTuueckass 3HAYUMOCTb pas-

carcinoma incidence rate is noted not only in the
adult population. So over this period of time the six
fold carcinoma rate of this organ is registered in
children in the Chelyabinsk Region [6, 13, 14].

AIM OF THE RESEARCH

The analysis of clinicomorphological charac-
teristics of thyroid tumors of follicular structure in
children and adolescents in terms of new classifica-
tion approach.

MATERIALS AND METHODS

Operational bioptic material of thyroid tumors
taken from 55 children and adolescents 8—17 years
old, operated in the Center of Surgical Endocrinol-
ogy, Chelyabinsk in 2000—2018, was reconsidered
and regraded taking into account WHO new classi-
fication (2017) [10]. The study included the analysis
of medical records.

Small pieces of tumor tissue was fixed in 10%
buffered formalin with the following preparation of
paraffin unites. Serial tissue sections were stained
with hematoxylin and eosine.

Morphometric investigation of tumors of the
follicular structure was performed with application
of licensed program of microobject image analysis
“VideoTesT-Morphologia 5.1” (VideoTesT, Russia).

For electronic microscopy the tumors were fixed
in 2% paraformaldehyde and 2.5% glutaric aldehyde
at cacodylate buffer (by Karnofsky scale) with 5%
sucrose and in 2% osmium tetroxide, then were con-
trasted with uranium acetate, and coated with resin.
Ultrathin sections as thick as 60 nm were contrast-
ed using Reynolds staining by uranyl acetate and
lead citrate. Preparations were investigated under
the scanning electronic microscope AURIGA FIB-
SEM workstation (Carl Zeiss & MT, Germany) with
STEM-detector at the zoom range of 1200-12 430.

Statistical treatment of the findings was done by
means of licensed applied program package STATIS-
TICA 6.0 (“StatSoft”, Inc.). Statistical significance of
differences of the compared quantitative attributes
was estimated by nonparametric statistics: Mann —
Whitney U-test was done. Qualitative signs were
compared with exact Fisher’s test calculation.

The study conduction was approved by the lo-
cal ethical committee.

RESULTS AND DISCUSSION

50 cases of follicular cell tumors were diag-
nosed among thyroid neoplasms. There were papil-
lary (72%) and follicular carcinomas (14%), follicu-
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JIMYUN CPaBHUBAEMbBIX KOJIMYECTBEHHBIX IPHU3HA-
KOB OIlEHMBaJiach METOJIOM HelapaMeTPHUYECKON
cTaTUCTUKU: TTpoBoausca U-tect ManHa — YUTHU.
KauecTBeHHbIE MTPU3HAKU CPABHUBAJIUCH C BBIUHC-
JIeHUeM TOYHOTro Kputepusa dumiepa.

[IpoBe/ieHye UCCae0BAaHUN 00OPEHO JIOKAIb-
HBIM OTHUYECKHM KOMHUTETOM.

PE3YJ/IBTATBI 1 OBCYXK/IEHUE

Cpeau HOBOOOpa30OBaHUU IIUTOBUTHOM Ke-
J1e3bl OBLJIO IMATHOCTUPOBAHO 50 cIy4aeB (oJIiu-
KYJISIPHO-KJIETOUHBIX omyxosied. OHU ObLIU TIpes-
CTaBJIEHBl MANWUISAPHOH (72 %) u posauKyIsap-
HOH KapumHOMOU (14 %), QOJINKYIAPHON aieHo-
Moii (8 %), HeMHBa3UBHOU (DOJIIMKYISAPHOHN OIIyXO0-
JIBIO € SAZ[paM¥ ManuJUIApHOro tuna (4 %), dostu-
KYJIIDHOU OIYXOJIBI0O HEOIPEIEJEHHOIO 3JI0OKade-
CTBEHHOTO noTeHnuasa (2 %). B 21 ciaydae 6b111 Be-
pudunupoBaHbl 0NyXoau GOJIUKYIAPHOTO CTpoe-
HUA [10]: PONIHUKYIAPHBIN BapUAHT MaTUJIISPHON
kapuuHomsl (@B 1K) — 7 HabaoneHui, GoauKy-
nspHast kapriuaoma (OK) — 7 Habmrogennit, Gosim-
KyJisipHas ageHoma (PA) — 4 HabJrO/IeHN s, HEMHBA-
3UBHAs QOJIINKYJIAPHASA OIIyX0JIb C IZ[PAMHU AN~
astpHoro tuna (H®O) — 2 unabaoaenus, Gpoaauky-
JISIpHAsI OIYXOJIb HEOIPE/IeJIEHHOTO 3JI0KAaYeCTBEH-
HOTO TIOTeHIaIa — 1 HabtroeHue (TabJr. 1).

Ha MomeHT omeparuu BO3pacT JeTed W TOA-
POCTKOB € KapIIUHOMAaMU ObLI MEHBIITNM, YEM Y I1a-
IIUEHTOB C I00pOKauYeCTBEHHBIMU HOBOOOPA30BaHHU-
MU QOJUIHKYJIAPHOTO cTpoenus. IIpu aTom craTu-
CTHUYECKH 3HAYNMBIX PAa3JINIUU B BO3PACTE U Pa3Me-
pax 1o6poKayeCTBEHHBIX U 3JI0KAYECTBEHHBIX HOBO-
06pa3oBaHUH B UCCJIE/TyeMOH IPYIIIE HE YCTaHOBJIE-
Ho. Kaprimaomsr (OB ITK u ®K) xapakTepu3oBanuch
HaJINYHEM COJIUTAPHOTO y3Ja (B €IUHUYHOM CJIy-
yae — MHOTO(OKYCHBIH POCT) C HHBA3WeH B KaICy-
1y (OKpy?»KaroIlyio TKaHb) U OTCyTCTBHEM MeTacTa-
3UpoBaHHUA. B kauecTBe KOoMOpOuHOrO 3a60sI€Ba-
nus npu ®B [TK u HOO 6bL1 arHOCTUPOBAH ay-
TOMMMYHHBIA THPEOUIUT B OTJIMYHE OT IIpeobraa-
HU HETOKCUYECKOTO y3710Bor0 306a mpu OK u DA.

KapuomeTrpuueckuii aHaIN3 [TOKA3aJ1, YTO MaK-
CUMaJIbHBIE 3HAYEHU S IJIONIA TN, IEPIMETpPA U pas-
MepoB Aep 6pta ipu OB [1K. Haumensblue moka-
3aTeJIU MepuMeTpa U pa3Mepa Aapa ObLIN YCTaHOB-
neunsl ipu QA. [Tpu sTOM mIIOIMA/Ih sA/iep npu oJi-
JIMKYJISIPHOM KapITHOME U a/IeHOMe He OT/INYasiach.
AHaynn3oMm, MpoBeICHHBIM HAMHU Ha HeOOJIBIIIOM YHC-
Jie HabJTI0/IEHUH, YCTAHOBJIEHO, UTO OITyXOJIH C S/Ipa-
My nanwuispaoro tuna (OB ITK, HOO) obnamatoT
cBOe0OpasreM KJIMHUKO-MOP(OJIOTUUECKUX ITPOSIB-
JeHu# (II0JIOBOE COOTHOIIIEHHE ITaIlHeHTOB, COYeTa-
HUe C ayTOMMMYHHBIM THPEOUJUTOM, YKPyIIHEHUE

lar adenoma (8%), noninvasive follicular thyroid
neoplasm with nuclei of papillary type (4%), follicu-
lar thyroid tumor of uncertain malignant potential
(2%). Tumors of follicular structure were verified in
21 cases [10]: follicular variant of papillary cancer
(FV PC) — 7 cases, follicular cancer (FC) — 7 cases,
follicular adenoma (FA) — 4 cases, noninvasive fol-
licular thyroid neoplasm with nuclei of papillary
type (NFT) — 2 cases, follicular thyroid tumor of
uncertain malignant potential — 1 case (Table 1).
At the date of the surgery children and adoles-
cents with carcinomas were younger than the af-
fected children with benign neoplasm of follicular
structure. At the same time statistical significant
differences in the age, and benign and malignant
neoplasm size were not observed in the studied
group. Carcinomas (FV PC, NFT) were character-
ized by the presence of solitary node (in the single
case — multifocal growth) with the invasion into the
capsule (surrounding the tissue) and the absence of
metastasis. Autoimmune thyroiditis was diagnosed
as a comorbid disease in FV PC and NFT unlike the
prevalence of nontoxic nodular goiter in FC and FA.
Karyometric analysis revealed that maxima of
area, perimeter and nucleus size were in FV PC. The
smallest values of perimeter and nucleus size were
established in FA. At that, nucleus area differed in
neither follicular carcinoma nor follicular adeno-
ma. While analyzing the small number of cases we
determined that neoplasms with nuclei of papillary
type (FV PC, NFT) possess the peculiarity of clini-
comorphological manifestations (patients’ sexual
ratio, combination with autoimmune thyroiditis,
nucleus enlargement). Low NFT incidence in our
study is commensurable with the results of revision
of thyroid neoplasms in the pediatric age performed
in healthcare centers in Europe and USA [15].
While investigating under the electron micros-
copy FV PC cells were characterized by the loss of
intercellular contacts and desmosomes, the absence
of polarity and microvilli in the apical area. The
nuclei looked large with condensed heterochroma-
tin along the edges of karyolemma, more often the
nucleus was single, at times the denuclearized cells
were revealed. Nucleocytoplasmic invaginations
were identified in certain tumor cells (Fig. 1, A).
Cytoplasm was poor, vacuolated with the reduction
of granular endoplasmic reticulum and poorly de-
veloped laminar complex (Fig. 1, B). Such changes
point to the high proliferative activity as well as the
loss of specific ultrastructural signs of the neuro-
endocrinal cells. The signs of destruction with the

18

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



Pasternak I.A. / Journal of Siberian Medical Sciences 3 (2019) 15—23

doi: 10.31549/2542-1174-2019-3-15-23

Tab6uuna 1. XapakTepUCTUKA OIyXOJIeN IITUTOBUTHOU KeJIe3bI (POJITUKYJIAPHOTO CTPOEHUSA Y JIETEN U IOPOCTKOB
Table 1. Characteristics of thyroid tumors of follicular structure in children and adolescents

. OBIIK (n = DK (n = DA (n= H®O (n=2
ITokasatespb / Indicator FV PC (1(1 _ 75) FC ((n _ 77)) FA ((n _ 2)) NFT (51 _ 2))
Bospacr, et / Age, years 14.1+ 0.9 14.1+ 0.8 16.5 £ 0.5 16.0 + 1.0
ITon, x : M / Gender, F: M 1.3:1 6:1 4:0 1:1
Pazmepsl onmyxosu, Mm 16.42 + 3.7 19.0 £ 3.3 17.8 £ 5.1 20.0t5
Tumor size, mm
VHKaICyINPOBAHHBIA POCT, abC. 6 6 4 2
Encapsulated growth, abs.
MynbTrdOoKaIbHBIN POCT, abc. 1 — — —
Multifocal growth, abs.
NHQuIBTpUpyOIMUi pocT, abc. 7 IITupoko MHBA3UBHBIA — 6 — —
Infiltrating growth, abs. Widely invasive — 6
Cragus pTNM, a6c¢. / pTNM stage, abs.:

T1 4 3 — —

T2 3 4 — —

NoMo 7 7 — _
AyTOMMMYHHBIA THPEOU/IUT, a0C. 3 - — 1
Autoimmune thyroiditis, abs.

Heroxcuueckuii y3/10Boii 306, abc. 1 - — —
Nontoxic nodular goiter, abs.

OucddysHblil TOKCHYecKui 300, adc. 1 3 1 —

Diffuse toxic goiter, abs.

IInomans aaep, MKM 59.9 £ 0.6* 28.0 + 1.0* 22,5+ 0.5 30.7 £ 0.6*
Nucleus area, um

Ilepumertp sAzep, MKM 26.0 + 0.3% 18.0 + 0.3% 15.3 £ 0.3% 21.4 + 0.4%
Nucleus perimeter, pm

CpenHuii pazmMep fA71ep, MKM 6.7 £ 0.07* 5.0 £ 0.09% 4.6 £ 0.1% 6.0 £ 0.1%

Nucleus average size, pm

* CTaTUCTUYECKA A 3HAYMMOCTD PA3JINYHil 10 CPABHEHUIO C [IPEBIAY UMY TPYIIAMU P < 0.00.
Statistical significance of difference in comparison with the previous groups p < 0.00.

sep). Hesbicokast wactota H®O B HalieM uccieno-
BaHHUU COIOCTABHUMAa C Pe3yJbTaTaMH IepecMOTPOB
OIyXOJIEU MITUTOBHUIHOU KeJIe3bl Y JIETeH, IPOBeEH-
HBIX B MEIUITUHCKUX IleHTpax Espomsr u CIIA [15].
IIp1 37IEKTPOHHO-MHUKPOCKOITUUECKOM HCCJIe-
noBanun kiaetku OB [TK xapakTepusoBaiuch yTpa-
TOU MEXKKJIETOUHBIX KOHTAKTOB U JIECMOCOM, OTCYT-
CTBHUEM IOJISIPHOCTH U MUKPOBOPCHUHOK B aITUKaJIb-
HOH ob6siactu. fIpa BBITJIAAETN KPYITHBIMH, C KOH-
JIEHCUPOBAHHBIM IO KpPasM KapHOJEMMBI TeTEPOX-
POMAaTHHOM, SI/IPBIIITKO Yalle eITHHUIHOE, MHOT/1a 00-
HapY?KUBaJIUCh O€3bsA/IepHBIE KJIETKU. B HEKOTOPBIX
KJIETKaX OIYXOJH HAeHTUDHUIIMPOBAHBI SIIEPHO-
UTOIIa3MaTHYeCKre HWHBaruHamuu (puc. 1, A).
[MuTonasma CKyZHasi, BaKyOJIM3UPOBAaHHAsA, C pe-
JIYKIIUEeH TPpaHyJIsIPHOU DHOTIIa3MAaTUYECKOU CeTH
U ¢nabo pasBUTHIM IJIACTUHYATHIM KOMILJIEKCOM
(puc. 1, B). IlomoOHbBIE M3MEHEHUS YKA3bIBAIOT HA
BBICOKYIO TIPOJTU(EPATUBHYI0 aKTHUBHOCTH, a TaK-
JKe Ha yTpary CIenudUUYecKux YJIbTPACTPYKTYP-
HBIX IPU3HAKOB HEMPOIH/IOKPUHHBIX KJIETOK. [Tpu-
3HAKU JECTPYKIUU C pa3pylleHueM BHEKJIETOUHO-
0 MaTPHUKCA, IMOSBJIEHUEM KJIETOK C TUKHOTUYIHBI-

desintegration of extracellular matrix, the appear-
ance of cells with pycnotic nuclei, sharp cytoplasm
vacuolization and the appearance of mitochondria
with cleared matrix were revealed rather often at
the sites of the capillary wall invasion by tumor
cells (Fig. 1, C). Much seldom cells of another type
were met in the samples of papillary carcinoma:
cell of smaller size, the nucleus was presented with
euchromatin with the plenty of free ribosomes, mi-
tochondria and the presence of secretory vacuoles
(Fig. 1, D). Cellular pull heterogeneity in papillary
carcinomas is explained in terms of differentiation
rate and functional activity of tumor cells [16].
Ultrastructural polymorphism was also inher-
ent in NFT cells with nuclei of papillary type. At
the same time the communication between cells as
chinked contacts in the basal part and desmosomes
in the apical area were preserved, cell polarity was
not broken; microvilli were directed to follicular
cavity (Fig. 2, A). Nuclei were large, polymorphous
and atypical with dispersed euchromatin (Fig. 2, B).
There was well-developed laminar complex in cy-
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Puc. 1. YIbTpacTpyKTypHas XapaKTEPHUCTHUKA MAaWUIIPHOTO PaKa IUTOBUHOU KeJIe3bl:
A — sAnpa ¢ MHBarWHAIMSIMU, TETEPOXPOMATHHOM, KOH/IEHCHPOBAHHBIM T10]] KADHOJIEMMO# 1 B AAPBIIIKaX (x7786);
B — KJIETKH C IIOTepel IOJISIPHOCTH, MUKPOBOPCHHOK, BAKYOIM3al[ieil UTOIIa3Mbl (X5190);
C — BpacraHue OITyX0JIEBOH KJIETKH B CTEHKY Kanmmwuisipa (x9860); D — kieTku pa3Hoii crenieHu fuddepeHInpoBKH,
dopmupyromue GoLHKy1 (x3000)
Fig. 1. Ultrastructural characteristics of thyroid papillary cancer:
A — nuclei with invaginations, heterochromatin condensed under karyolemma and in nucleoli (x77786);
B — cells with loss of polarity, microvilli, cytoplasmic vacuolization (x5190); C — growing of tumor cells into the
capillary wall (x9860); D — cells of different differentiation rate forming the follicle (x3000)

MU S7IpaMU, pe3KOH BaKyomM3aryuei UTonIa3Mbl 1
MOSIBJIEHUEM MHUTOXOHPHUH C IPOCBETIEHHBIM Ma-
TPUKCOM OOHApy»KUBAJIUCh JIOCTATOYHO YaCTO B Me-
CTaX WHBA3UM CTEHOK KAIUJIJISIPOB OIyXOJIEBHIMU
kJyeTkamu (puc. 1, C). HamHoro peske B o6pasmax ma-
MUJIIPHOM KapIIMHOMBI BCTPEUYAINCh KJIETKU JIPY-
roro THIA: MEHBIIIETO pa3Mepa, AP0 MpeACTaBie-
HO 3YXPOMAaTHUHOM, ¢ 0OMJIeM CBOOOHBIX prubOCOM,
MHUTOXOHZPUU U HAJIMIHEM CEKPETOPHBIX BaKyOJIeH
(puc. 1, D). TeTeporeHHOCTH KJIETOYHOTO ITyJia B Ma-
NUJUJIPHBIX KApIMHOMAX OOBACHSAETCA CTEIEHBIO
nuddepeHUPOBKY U GYHKITMOHAJIBHOH aKTUBHO-
CTH OIyXOJIEBBIX KJIETOK [16].

YABTpacTPYKTYPHBIN MOIUMOPGU3M OBLI IIPH-
cy1 Takke kietrkam HOO c aapaMy nanuisspHoO-
ro tumna. [Ipu 3TOM KOMMYHHUKAIIUA MEXK/Ty KJIeTKa-

toplasm, endoplasmic reticulum was filled up with
flaky contents, there were a lot of electronic-dense
vesicles (Fig. 2, C, D). Such ultrastructural signs are
the evidence of the conservation of organospecific-
ity of tumor cells. Meanwhile, NFT thyrocytes with
nuclei of papillary type distinguished by a larger
nucleus, reduction and the shortening of micro-
villi, the increase number of mitochondria and the
amount decrease of laminar complex as compared
to the unaltered thyroid gland.

CONCLUSION

Thyroid neoplasms of follicular structure in
children and adolescents are characterized by en-
capsulated growth of the singular node, frequent
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Puc. 2. YIbTpacTpyKTypHast XapaKTEPUCTHKA HEMHBA3UBHOU (DOJLTUKYJIAPHOMN OITyXOJIU IITUTOBH/THOU
sKeJIe3bl ¢ A/[paMuy NaluIAPHOro TUIIA:
A — coxpanenue opraHocrenudUIHOCTH B OIYXOJIEBBIX KIETKaX (x4820); B — yKpyIHEHHBIE A/Ipa ¢ 3yXPOMATHHOM,
B UTOIUIA3Me MHOTO MUTOXOHZPHH, PA3BUTA SHZOIIA3MATHIECKAs CeTh (x7540); C — BHYTpUs/IepHble UHBATMHALUY U s/{ePHbIE
UTOIUIa3MaTHYecKre BKIoueHns (x8280); D — o6rine 91eKTPOHHO-IIOTHBIX IPaHyJl, GUIaMEHTOB,
COXpaHEHUe IIEIEBU/HBIX KOHTAKTOB U JIECMOCOM MEK/LY KIIETKaMU OILyXOJIH (X12 430)
Fig. 2. Ultrastructural characteristics of noninvasive follicular thyroid neoplasm with nuclei of papillary type:
A — conservation of organospecificity in tumor cells (x4820); B — enlarged nuclei with euchromatin, plenty
of mitochondria in cytoplasm, developed endoplasmic reticulum (x7540); C — intranuclear invaginations and nuclear cytoplasmic
inclusions (x8280); D — plenty of electron-dense granules, conservation of filaments, chunked contact
and desmosomes between tumor cells (x12 430)

MH B BH/IE II[eJIEBU/THBIX KOHTAKTOB B 6a3aJIbHOH Ua-
CTU U JIeCMOCOM B allMKaJIbHON 30HE COXPaHAJIACh,
MIOJIAPHOCTD KJIETOK He HapylleHa, MUKPOBOPCUHKH
oOpalieHsl B 10JI0CTh GOJTHKYJIOB (puc. 2, A). fAnpa
KpYyIIHbIEe, TOJIUMODPGHBIE U aTUTUYHBIE, C AUCTIePrU-
POBaHHBIM 3yxpoMaTuHOM (puc. 2, B). B nuromias-
Me XOpOIIO Pa3BUTHIN IJIACTUHYATHIM KOMILJIEKC,
SHOIIa3MaTHYeCKas CeTh 3aIlOJIHEHA XJIONbEBU/-
HBIM COZEPXKHMBIM, MHOIO 3JI€EKTPOHHO-IIJIOTHBIX
Be3uky (puc. 2, C, D). Takue yapTpacTpyKTypHBIE
MIPU3HAKH CBUETEIbCTBYIOT O COXpPaHEHUU OPraHo-
cnenu@UIHOCTH OIIyXOJIEBBIX KJIETOK. BMecTe ¢ TeM
tupeonuTel HOO ¢ AgpaMy nanujIgpHOTO THUIIA
OTJINYaJINCh O0Jlee KPYIHBIM AAPOM, PeLyKIIueH u
YKOPOYE€HHEM MUKDPOBOPCHHOK, YBEJIMYEHHUEM UHC-

combination with comorbid pathology, and carcino-
mas are defined with the absence of metastasis. The
conducted study gives the evidence of low noninva-
sive follicular thyroid neoplasm with nuclei of pap-
illary type rate in children and adolescents — 4% of
cases. Peculiarities of benign and malignant neo-
plasms with nuclei papillary type are: smoothing of
sexual differences, frequently combined with auto-
immune diseases of the thyroid gland, the increase
of karyometric parameters as compared with fol-
licular adenomas and carcinomas. Ultrastructural
analysis showed that tumor cells with nuclei of pap-
illary type (FV PC, NFT) distinguish themselves by
the pronounced polymorphism. At the same time,
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Jla MUTOXOHJPUHA U CHHKEHHEM oO0beMa IJIaCTUH-
YaToro KOMILIEKCa [0 CPaBHEHHUIO ¢ HEM3MEHEHHOH
IIIATOBUTHOI KEeJIe301.

OmyXxo/1 IUTOBUTHOM 2KeJIe3bl (POJITTHKYISAP-
HOTO CTPOEHUs y JIeTed U MOJPOCTKOB XapaKTepPHU-
3YIOTCSI UHKATCYJIMPOBAHHBIM POCTOM €IMHUYHO-
ro y3Jia, YaCThIM COYETAaHWEM C KOMOPOHIHOH Ima-
TOJIOTHEH, a KapIMHOMBI — OTCYTCTBUEM MeTacTa-
30B. IIpoBezieHHOE HCCIEIOBAHUE CBU/IETEIHCTBYET
0 HEBBICOKOH YACTOTE Y JIETEH U MOJIPOCTKOB HEMH-
Ba3UBHOM (POJUTHUKYJISAPHON OMYXOJIH C AAPAMU IIa-
MUIJISIPHOTO TUTIA — 4 % cirydaeB. OcoOOEHHOCTIMU
JTOOpOKAYeCTBEHHBIX U 3JIOKAYECTBEHHBIX OITyXOJIEH
¢ sI/[paM¥ MAMUJUISIPHOTO THUIIA SABJISIOTCS: CIJIAYKHU-
BaHUE TOJIOBBIX PA3JIMYUN, YACTOE COUETAHUE C ay-
TOMMMYHHBIMH 3a00JIEBAHUSIMU IIIUTOBUTHOU JKe-
JIe3bl, yBeJTUUeHEe KADUOMETPHUYECKUX TAPAMETPOB
[0 CPABHEHUIO C (POJTUKYIAPHBIMU a/IeHOMaMH U
KapIUHOMaMHU. YIBTPACTPYKTYPHBIN aHAJIN3 IIOKa-
3aJI, YTO KJIETKU OIyXOJIeH C si[paMH HaIUJIIsp-
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cells with signs of neuroendocrine differentiation
prevail in a noninvasive follicular thyroid neoplasm
with nuclei of papillary type in contrast to FV PC,
in which cellular forms with the loss of secretory
activity and organospecificity predominate.
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Quality of life in occupational chronic obstructive pulmonary
disease patients with different disease phenotype
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AHHOTAIIUA

B uccieroBaHuy, N3ydYaBIIeM 0COOEHHOCTH KauecTBa KU3HH OO0JIBHBIX IPOQECCHOHAIIBHON XPOHUYECKONH 00CTPYK-
TUBHOH 6oJie3HbI0 Jierkux (XOBJI), npunsan yuactue 6osbHbIe TpodeccuonanbHoi XOBJI, paboTaBuive ¢ TOKCHYHbBI-
MM Ta3aMH/>KUAKOCTHBIMH adpo30JisiMU (n = 55) WJIK HEOPTAaHUYECKOH MbUTBIO (n = 101). ['pyIIly cpaBHEHUS COCTABUJIN
6ospabIe XOBJI BestencTBue Tabakokypenus (n = 103). uarao3 XOBJI ycraHaBiauBasics Ha ocHOBaHUM KputepueB GOLD
2011—-2018. KavecTBo KH3HU OIlEHUBAIH coriacHo aHkere St. George’s Respiratory Questionnaire. BolABiIeHO TpenmMy-
[I[ECTBEHHOE CHU’KEHNE KavyecTBa KU3HU 60JIbHBIX mpodeccroHanbaoit XOBJI, 00yc/I0BIeHHOW BO3/IEHCTBUEM TOKCHY-
HBIX I'a30B/3KUJKOCTHBIX a9P030JIeH, 32 cUeT BIUAHUS Ha (QU3NUECKYI0 aKTUBHOCTD U conMaibHble QyHKINU. KayecTBo
JKU3HU 00JIBHBIX ITpodeccuonanbHON XOBJI cHmkeHO B Oosibieli crerieny, yeM npu XOBJI BesiecTBre TabaKOKypeHHs.

Karoueswvte croea: npodeccroHambHas XpOHUYECKasi 00CTPYKTUBHAsI O0JI€3Hb JIETKUX, (DEHOTHUII, TPOMBIILIEHHBIH
a3P030JIb.

ABSTRACT

The study of the quality of life of patients with occupational chronic obstructive pulmonary disease (COPD), involved
occupational COPD patients exposed to toxic gases/liquid aerosols (n = 55) or inorganic dust (n = 101). The comparison
group consisted of patients with COPD due to tobacco smoking (n = 103). The diagnosis of COPD was established on the
basis of the GOLD 2011—2018 criteria. Quality of life was assessed according to the St. George’s Respiratory Questionnaire.
We revealed a predominant decrease in the quality of life of patients with occupational COPD due to the effects of toxic
gases/liquid aerosols on account of the impact on physical activity and social functions. The quality of life of patients with
COPD is reduced to a greater extent than in COPD due to smoking.

Keywords: occupational chronic obstructive pulmonary disease, phenotype, industrial aerosol.

BBEAEHHNE

XpoHuueckass OOCTpYKTHBHass OOJIE3Hb JIeT-
kux (XOBJI) — Ts3Kesi0e, MHBAJIUU3UPYIOIee, He-
VKJIOHHO IIporpeccupylolree 3aboyieBanre GPOHXO-
JIerogHou cucrteMbl. PacmpocrpanerHocts XOBJI B
Poccuu cocTaBiisieT 15.3 % HaceJeHUsI, CPeIH JIUII C

INTRODUCTION

Chronic obstructive pulmonary disease (COPD)
is a severe, disabling, relentlessly progressive disease
of the bronchopulmonary system. The prevalence of
COPD in Russia is 15.3% of the population and prev-
alence among people with respiratory symptoms is
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pecriuparopaeiMu cumnrTomamu — 21.8 % [1]. o
npodeccronaspHoll XOBJI BechbMa 3HAUYUTENb-
Ha: 10—19 % [2]. [Tpodeccuonanbuas XOBJI moxkeT
OBITH OmIpeziesieHa Kak 3a00JIeBaHIe, XapaKTepU3y-
Iollleecss YaCTUYHO HeOOpaTHMBIM OTPaHUYEHHUEM
BO3YIIHOTO MOTOKA, PEHOMEHOM «BO3ZYIIHBIX JIO-
BylIek» U dopMupoBaHueM 5MQU3eMbl, KOTOpPEHIE,
Kak IIpaBUJIO, UMEIT HEYKJIOHHO IIPOrPECCUPYIO-
IUH XapaKTep U BBI3BAHBI BO3/IEHCTBHEM MATOTEH-
HBIX YaCTHUII ¥/UJIN Ta30B IIPOU3BOJICTBEHHOU Cpe-
Ibl [3]. B aTOM ompenesieHUN NMOAYEpKHYTa OCHO-
Ba XOBJI — XpoHUUECKOe BOCIIaJIeHUE B JIETOYHOH
TKaHU B OTBET HA JIEHCTBUE WHTAJIMPOBAHHBIX ad-
po3oJiel, cofepKaluXcs B BO3/AyXe IIPOMBIIILIEH-
HOH 30HBI, KOTOPOE IMIPUBOAUT K PEMOETUPOBAHIIO
OpOHXHOJI ¢ Pa3BUTHEM OPOHXOOOCTPYKIIUH, K Jie-
CTPYKIIMH JIETOYHON IapeHXUMBI ¢ (popMUPOBaHU-
eM sMU3eMbl U K PEMOIETUPOBAHUIO COCY/IOB CH-
CTEMBI JIETOYHON apTepuu ¢ (OpPMHUPOBAHUEM Jie-
royHOH rumnepTeH3uu. [Ipu 3TOM 3THOJIOTHYECKUM
daxtopom mpodeccronanbuoir XOBJI MokeT OBITH
IIPAKTHYEeCKU JII0O0H KOMIIOHEHT ITPOM3BOJCTBEH-
HOTO a3p030J1.

XOBJI He TOJBKO yMEHBIIAET ITPOJOIKUTETh-
HOCTb [4], HO U 3HAUKMMO BJIMSET Ha KA4eCTBO KM3-
Hu (KJK) GOJIBHBIX, YTO B II€JIOM XapaKTEPHO JJIA
XPOHUYECKUX HeMH(MEKINOHHBIX 3a00s1eBaHu [5].
OrpaHuyeHHe BO3MOKHOCTHU BBINOJHATH dusnye-
CKYI0 HArpy3Ky H3-3a HapylleHUH BeHTUJIAINOH-
HON (GYHKIUU JIeTKUX, cBaA3aHHOU ¢ XOBJI, xpo-
HUYECKUH Kalllejb, HEOOXOAMMOCTh IIpHEMA Jie-
KapCTBEHHBIX IIPENapaToB B 3HAUUTEJIBHOH cTelle-
HU U3MEHSIOT MPUBBIUHBIA 00pa3 JKU3HU MaI[ueH-
Ta B CaMbIX Pa3HBIX cepax aesrespHOCTH [6]. Ka-
YeCcTBO KU3HU — Ba’KHBIHM [TOKa3aTesib, XapaKTepu-
gytonuil Tsoxecth XOBJI, ornjeHKa, IPOrHO3 U KOP-
PeKIHs KOTOPOTO JOJIKHBI OBITH ITPEAYCMOTPEHBI
VH/IUBHU/IyaJIbHOU IIPOrpaMMOM Be/ieHUs OOJIBHOTO.
XOBJI — reTepOoreHHOE COCTOSIHUE, BKJIIOUAIOIIEE
HECKOJIbKO T'DYIII C PA3JIUYHBIM ITPOTHO30M KJIU-
HUYeCKU 3HAUYUMBIX HCX0/10B. CieioBaTesIbHO, HO-
30JIOTHYECKOU TUATHOCTUKY HEZOCTATOYHO JJIsI BBI-
0opa ONTHMAaJIBPHOU TEPANIEBTUYECKON CTPATETHH B
KOHKDPETHOM ciiyuae [7, 8]. UaauBu1yasbHbId O/~
X0 K KaKJIOMy OOJIBHOMY — TJIABHBIH BEKTOD pas-
BUTUS COBPEMEHHON MEAUIINHBI, IPUHATHIN B KJIU-
HHUKe MpodeCcCHOHATbHBIX 3a00J1eBanui [9, 10]. Of-
HUM U3 CIIOCOOOB pelleHUs 3TOU 3a7jauul SIBJISETCS
BBISIBJIEHHE MapKEPOB, OOBEIUMHAIONINX CIYIAU CO
CXOZHBIMU KJIMHUKO-WHCTPYMEHTAJIBHBIMH, J1a0b0-
PpaTOpHBIMU IPU3HAKAMU U IPOTHO30M, — (DEHOTH-
nupoBaHue [7]. Pe3ysbTaThl HOCIETHUX UCCIIENOBA-
HUHI YKa3bIBAIOT HAa BO3MOXKHOCTH BJIMSIHUS HK30-
TE€HHOTO 3TUOJIOTHYECKOro PaKTOpa Ha MPOSIBIEHUS

21.8% [1]. The share of occupational COPD is very
significant: 10—19% [2]. Occupational COPD can be
defined as a disease characterized by partially ir-
reversible airflow limitation, phenomenon of “air
traps” and emphysema’s formation; these signs are
usually steadily progressive in nature and are caused
by exposure to pathogenic particles and/or gases of
the industrial environment [3]. This definition em-
phasizes the core of COPD — chronic inflammation
in the lung tissue in response to the action of inhaled
aerosols contained in the air of the industrial zone,
which leads to changes of the bronchioles with the
development of broncho-obstruction, to destruction
of the pulmonary parenchyma with the formation of
emphysema and to changes of the pulmonary artery
system with the formation of pulmonary hyperten-
sion. At the same time, occupational COPD can be
caused by almost any component of the industrial
aerosol.

COPD not only reduces the duration [4] but also
significantly affects the quality of life (QL) of pa-
tients, which is generally characteristic of chronic
non-infectious diseases [5]. Limiting physical activ-
ity due to impaired lung ventilation associated with
COPD, chronic cough, the need to take medications
significantly change the patient’s usual way of life
in various domains [6]. QL is an important indica-
tor characterizing the severity of COPD, the assess-
ment, prognosis and correction of which should be
provided for an individual patient management pro-
gramme. COPD is a heterogeneous condition that
includes several groups with different prognoses of
clinically significant outcomes. Consequently, no-
sological approach is not enough to select the opti-
mal therapeutic strategy in a particular case [7, 8].
An individual approach to each patient is the main
vector of development of modern medicine and man-
agement of occupational diseases [9, 10]. One of the
ways to solve this problem is phenotyping, i.e. identi-
fying markers that combine cases with similar clini-
cal, instrumental, laboratory signs and prognosis
[7]. The recent studies indicate the exogenous etio-
logical factor may influence the manifestations of
COPD [11, 12]. The specificity of etiology, clinical and
pathogenetic differences of occupational COPD from
a general disease, the relationship of phenotype and
industrial etiological factor suggest different fea-
tures of QL in patients with this disease [11, 12].

AIM OF THE RESEARCH

To establish features of the quality of life of
patients with occupational COPD due to exposure
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XOBJI [11, 12]. CrrlenudUIHOCTD 3THOJIOTHH, KJIUHU-
YecKHe U MMaTOreHeTHYeCKue OTJIMYUA MPodeccruo-
HaapHOH XOBJI oT 001ero 3abosieBaHus1, B3aNMOC-
BA3b (DEHOTUIIA U TPOU3BOJCTBEHHOTO 3TUOJIOTUYUE-
ckoro hakTopa IMO3BOJISIOT HPEIIOJIOXKUTh HaIU-
yne ocobernHocteit KK y ctpagatomux atum 36071€-
BaHHeM [11, 12].

OEJDb UCCJOEAJOBAHNA

YeTaHOBUTh OCOOEHHOCTH KadyecTBa KU3HU
6ospHBIX TpodeccuonanpHoM XOBJI BesencTBue
BO3JIECTBUS HEOPTAaHUYECKOW TBIJIM U TOKCHYHBIX
ra30B/>KUKOCTHBIX a3p030Jell B 3aBUCHUMOCTH OT
(denoTuna 3ab6o1eBaHUA.

MATEPHAJIBI 1 METO/AbI

IIpoBeieHO OHOIEHTPOBOE KOTOPTHOE HabJIIO-
JlaTeJIbHOE WCCJIeIoBaHue OOJIBHBIX MPodeccruo-
HaipHOU XOBJI, paboTaBmNUX B YCJIOBUSAX BO3ZEH-
CTBUS IPOMBIIIIJIEHHBIX a9P030JIEH PA3JIMUHOTO CO-
craBa. Jluarnos XOBJI cooTBeTCTBOBaa KPUTEPU-
aM GOLD 2011-2018: oTHOIIeHHE TOCTOPOHXOAH-
JIaTaTOPHBIX 00beMa (OPCUPOBAHHOTO BBIZIOXA 3a
nepByto cekyuay (O®B1) k dbopcupoBaHHOH KU3-
HenHol emkoctH Jjerkux (OXKEJI) — meHbliee uiu
pasHoe 0.7 [13]. B 3aBHCHMOCTH OT 3THOJIOTHYECKO-
ro daxropa 60abHBIX BKIIOUAIU B rpymnibl XOBJI
BCJIEJICTBHE BO3JIEHCTBHUSI TOKCUYHBIX Ta30B/>KHUI-
KOCTHBIX a3po30yiedl (n = 55) WU HEOPTaHUYECKOH
meLIu (N = 101). I'pynmna cpaBHeHUS — MAIIUEHTHI ¢
XOBJI BcnencrBue Tabakokypenus (n = 103). He-
cJie/loBaHue 07100pEeHO KOMUTETOM 110 3THKe PI'BOY
BO «HoBocuOUpCKU rocyiapCTBeHHbINA MeAUIAH-
CKUM yHUBepcuteT» MuHzapasa Poccun. Jxcmnep-
TH3a CBA3HW 3a00JieBaHUA ¢ mpodeccuedl mposese-
Ha B lleHTpe mpodeccuonapHON maTosoruu I. Ho-
Bocubupcka (I'bBY3 HCO «[opoxckast KJIMHHUYeCKast
6ospHUIIA NQ 2»).

I'pynny XOBJI BciencTBue BO3JENUCTBUSA TOK-
CUYHBIX Ta30B COCTABWJIM MAaJISPbI MPEAIPUSITHS
MaIIHHOCTPOEHUS (N = 42) U HAMOTUHMKH KaTyIIeK
BJIEKTPONIPUOOPOB TPEAIPUATHS MPUOOPOCTPOe-
HuA (n = 13), paboTaBuIre ¢ OPraHNYECKUMHU pac-
TBOPHUTEJISAMH (KCHJIOJ, TOJIYOJI, alleTOH, OEH3HUH) B
npeaenax 2.5—6 IIJIK (mpezebHO JOMyCcTUMA ST KOH-
IIEHTpanus) U XJOPOPraHUYECKUMHU YTJIEBOJOPO-
namu c npesbiinienueM [I/IK B 2—3 pasa. B rpynmy
XOBJI BCecTBHAE BO3IEHCTBUS IIBIJIN OBIJIN BKJIIO-
YeHBI MUXTOBIIUKY (N = 23), GOPMOBIIUKH PYYHOH
(OpMOBKH JITUTEHHOTO I€Xa MAIIHHOCTPOUTEh-
HOTO mpeAnpuATus (n = 28), COCTABIIUKU IITHUXTHI
(n = 21), TPAHCIIOPTUPOBIUKH (N = 4), CTEKJIOBAPHI
(n = 25) IpeANpPUATHA CTEKOJIBHOTO IIPOU3BOICTBA.
KonrenTpanusi yMmepeHHO (GUOPOTeHHOH MBI B

to inorganic dust and toxic gases/liquid aerosols,
depending on the phenotype of the disease.

MATERIALS AND METHODS

We conducted a single-centre cohort observa-
tional study of occupational COPD patients who
worked with industrial aerosols of various com-
positions. The diagnosis of COPD corresponded
the criteria for GOLD 2011—2018: the ratio of post-
bronchodilatory forced expiratory volume in the
first second (FEV1) to the forced expiratory vital
capacity (FVC) was less than or equal to 0.7 [13].
Depending on the etiological factor, patients were
included in the COPD group due to exposure to tox-
ic gases/liquid aerosols (n = 55) or inorganic dust
(n = 101). The comparison group included patients
with COPD due to tobacco smoking (n = 103). The
study was approved by the ethics committee of
Novosibirsk State Medical University. An exami-
nation of the connection between the disease and
the profession was held at the Occupational Pa-
thology Centre in Novosibirsk (City Clinical Hos-
pital No. 2).

The group of COPD due to exposure to toxic
gases included the painters at the machine build-
ing enterprise (n = 42) and the coilers of electrical
devices at the instrument-making factory (n = 13),
who worked with organic solvents (xylene, toluene,
acetone, gasoline) within 2.5-6 MPC (maximum
permissible concentration) and organochlorine
hydrocarbons with 2—3 times higher MPC. The
group of COPD due to the effects of dust included
boxmen (n = 23), hand-molders of the casting shop
of the machine-building enterprise (n = 28), batch
men (n = 21), transporters (n = 4), glassmakers
(n = 25) glass production enterprises. The concen-
tration of moderately fibrogenic dust in the air of
the industrial area was 2—9.6 MPC. In assessing
degree of harmfulness and danger at the workplace,
the painters at the machine-building enterprise had
class 3.3 working conditions, coilers at the instru-
ment-making factory had class 3.2 working condi-
tions, boxmen, hand-molders at the casting shop of
the machine-building enterprise, batch men, trans-
porters at the glass-making enterprise — 3.3, glass-
makers — 3.2.

Characteristics of the patients are presented in
Table 1.

Evaluation of complaints; the collection of an-
amnesis according to the patients themselves and
according to the medical documentation (health
passport, outpatient card, extract from the inpa-

26

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



doi: 10.31549/2542-1174-2019-3-24-32

Shpagina L.A. et al. / Journal of Siberian Medical Sciences 3 (2019) 24—32

Bo3xayxe paboueii 30HBI cocTaBuia 2—9.6 IT/K. I[Tpu
o0I1ell OIleHKE CAaHUTAPHO-TUTMEHUYECKUX XapaK-
TEPUCTHUK YCJOBUH TPyZAa KJacc YCJIOBUH TPyZa Ma-
JIIPOB MAIITMHOCTPOUTEJIPHOTO MPENNPUATH —
3.3, HAMOTUHMKOB KaTyIlIeK PUOOPOCTPOUTETIHHOTO
NpPeANpUATHA — 3.2, MIUXTOBIIUKOB, (POPMOBIIIH-
KOB pyYHOU (OPMOBKH JIMTEHHOrO IjeXa MaIlIuHO-
CTPOUTEJILHOTO NPEAIPUATHSA, COCTABIIUKOB IIMX-
THI, TPAHCIOPTUPOBIIUKOB MPEIIPUATHUS CTEKOJIb-
HOTO ITPOU3BO/ICTBA — 3.3, CTEKJIOBAPOB — 3.2.

XapakrepucTrika OOJIBHBIX IIPE/ICTABJIEHA B
Tab. 1.

Bcem 6GOJIBHBIM TIPOBEJIEHBI: OIIEHKA 3KaJio0;
cbop aHaMHe3a IO COOOIIEHUAM CaMHUX OOJIBHBIX
U 10 JAAHHBIM MEJUIIMHCKON JOKyMeHTamuu (ma-
CIIOPT 370POBBA, aMOyJsIaTOpHAs KapTa, BBIIKCKA
M3 KapThl CTAIIMOHAPHOTO 0OJIBHOTO); (U3UKAJIb-
HOE HCCJIeZIOBAHNE, B TOM YHCJIe B AUHAMUKe. [
OIIEHKU CTaTyca KypeHUs IPOBOAWJIN AHKETHUPO-
BaHUe OOJBHBIX. THAMKECTh OJBIIIKUA OIEHHUBAJIH C
WCIIOJIb30BAaHUEM CTaHAAPTHHIX aHKeT modified
Medical Research Council (nMRC). OuenuBasu 4ya-
croty obocTpenuii XOBJI, Mo KOTOPBIMU IOHUMA-
JI yXyJIIEeHWe CUMIITOMOB, BBIXOZSINEE 3a paM-
KU €KeJTHEBHBIX OOBIYHBIX KOJIEOAHUH U ITPUBOISI-

tient card); physical research, including in dy-
namics were carried out for all patients. To assess
the status of smoking we conducted a survey of pa-
tients. The severity of dyspnoea was assessed us-
ing standardized profiles modified by the Medical
Research Council (mnMRC). The frequency of ex-
acerbations of COPD was evaluated, under which
we understood the worsening of symptoms, going
beyond the daily routine fluctuations and lead-
ing to a change in the applied therapy. Accord-
ing to the severity of the exacerbations, they were
divided into light — if only broncholytic therapy
was required to control the exacerbation; moder-
ate severity — if it was necessary to prescribe an
antibiotic and/or a course of therapy with systemic
glucocorticosteroids (GCS) on an outpatient basis;
severe — exacerbations requiring treatment in the
inpatient setting [13]. We referred 2 any exacerba-
tions and more or one severe exacerbation during
the year to frequent exacerbations. Spirometry test
with bronchial spasmolitic (spirograph “MicroLab
CareFusion”, USA) was performed in accordance
with the ATS/ERS 2005 standard [14] and Federal
Clinical Guidelines [15]. Pre- and post-bronchodi-

Tabauna 1. XapakTepucTuka 00JIbHBIX UCC/IEN0BAHHBIX TPYIIIT
Table 1. Characteristics of patients of the studied groups

XOBJI BeeacTBye

XOBJI BesieacTBHE BO3-

XOBJI BeoieacTBHE

BOB/IEHICTBUA TOKCUY-  JIeHCTBUS HEOpraHUYe- TabaKOKYPEHUS
ITapamerp / Indicator HBIX Ta30B (n = 55) CKOM IpUIH (N = 101) (n=103) p
COPD due to exposure COPD due to exposureto ~ COPD due to tobacco
to toxic gases (n = 55)  inorganic dust (n = 101) smoking (n = 103)
Bospacr, set / Age (years) 63.7 £ 5.13 63.3 + 4.83 62.3 + 6.82 0.43
ITon / Sex:
My>KuuHbl / male, n (%) 41 (75) 87 (86) 82 (80) 0.10
skeHIuHe / female, n (%) 14 (25) 14 (14) 21 (20) 0.10
Crax paboTsl, JIeT 25.2 + 1.11 26.1 + 0.82 — 0.66
Work experience, years
Crax KypeHus, JeT 24.5 + 1.75 23.4 +1.33 26.7 £ 0.81 0.70
Smoking experience, years
ODB1/DIKEJL, % 66.7 + 2.06 63.2 £ 2.34 59.0 + 3.20 < 0.001
FEV1/FVC, %
Yacrora o60cTpeHui y 1 60716- 0.86% 1.54* 1.74% 0.048
HOTO B I'OJ
The frequency of exacerbations
in 1 patient per year
JITUTEeIbHOCTD OOJIE3HH, JIET 10.8 £ 0.50 11.3 £ 0.37 10.3 £ 0.36 0.64
Duration of illness, years
Josist Kypsimux, n (%) 18 (32.7) 31(30.7) 103 (100,0) 0.21
Proportion of smokers, n (%)
NHaekc mayvka-jieT 14.2 £ 1.51 13.7 + 1.15 17.1% + 0.63 0.03

Pack-years index

* JlocTOBEpHBIE OTJINYUSA C P < 0.05.

Significant differences with p < 0.05.
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Imee K U3MeHeHUIo IpuMeHseMoi Tepanuu. [1o cre-
IIeHU TSAKeCTH 000CTpeHUs Mo pas/essaiu Ha Jer-
KHe — eCJIH JIJIs KynmupoBaHus obocTpeHus Tpebo-
BaJIOCh TOJIBKO yCUJIEHNE OPOHXOJIUTUYECKON Tepa-
IIUH; CPEHEN TAMKECTU — IIPU HEOOXOIMMOCTH Ha-
3HAUEHUsI AaHTUOMOTHUKA U/UJIU Kypca TePAINu CU-
CcTeMHBIMU TTIOKOKopTHKOcTepouamu (I'KC) B am-
OyJIaTOPHBIX YCJIOBHSX; TAMKeJIble — 000CTpeHMUs,
Tpebyolre JIeYeHNsI B YCIOBUIX KPYIJIIOCYTOYHO-
ro cramuoHapa [13]. YacTeiMu 060CTpEHUSIMU CUH-
TaJIM 2 JIIOOBIX 06ocTpeHus U 6oJiee UJIU OTHO Ts-
JKesioe ob6ocTpeHue B TeueHue roga. Crimporpaduio
¢ mpobotii ¢ 6porxonutukom (ciimporpad MicroLab
CareFusion, CIITA) BBIIIOJIHAJIN B COOTBETCTBUU CO
craunaprom ATS/ERS 2005 [14] u ®enepanabHbI-
MU KJIWHUYECKUMH pekoMeHmanusmu [15]. Ompe-
JIeJIAn Ipe- U nocrbponxoaunatTaTopasie O®B1/
OXKEJI, ODB1, UHCINUPATOPHYIO €MKOCTD JIETKHUX.
Bcem 60/IbHBIM BBITIOJTHEHA PEHTreHOTpadus rpya-
HOH KJIETKH [16].

KauecTBO XU3HU OIEHUBAJIN IIPU IOMOIIU aH-
keThI St. George’s Respiratory Questionnaire (SGRQ)
[17]. Tlocne mosyyeHUs: MOAPOOHBIX HHCTPYKIIUI
0OJIbHBIE 3ANOJIHSJIN AHKETHl CAMOCTOSITEJILHO B
[IEHTPE, B IPUCYTCTBUU Bpaya-HUCCIIeA0BATEI, Bpe-
Ms Ha 3amoJIHeHHe aHKeT He orpaHuduBainu. Cra-
THCTHUUYECKass 0O0paboTKa JJaHHBIX MIPOBEJEHA ¢ UC-
noJsib30BaHueM nporpaMmbl SPSS 24. Kpuruue-
CKHUI YPOBEHb 3HAUUMOCTH p = 0.05. OIpe/iesieHne
COOTBETCTBUS JIAHHBIX HOPMAJILHOMY pacipesesie-
Hu0 — MeTtos Konmoroposa — CmupHoBa. Onuca-
TeJIbHAS CTATUCTHUKA — CPEeHAS U ee CTaH/ apTHAA
omubOka (M + m) JJig HEOPEPBIBHBIX, AOJTH — JJIs
KayeCTBEHHBIX IlepeMeHHBIX. OmpeziesieHne B3au-
MOCBsI3eH ITPOBOAMJIN MeTOZaMU KOBAapHaIMOHHO-
ro aHAJIN3A C MOCIIEAYIOIINM OTAPHBIM CPABHEHU-
€M TpyIn Ipu noMomy kpurtepus Jlanaa (mpu BbI-
YUCJIEHUN CTAaTUCTUYECKOM 3HAUMMOCTHU BBOJWJIN
monpaBky BoHdeppoHU) U JIMHEHHON perpeccumu.
B xauecTBe KOBapmar B MOZEIU BKJIIOUAJIU: IIOJ,
BO3pacT, AnuTteabHocTh XOBJI, 1a1uTeIbHOCTD BO3-
JIeICTBUS 9K30T€HHOTO 3TUOJIOTUUECKOTO (paKTopa,
WHJIEKC ITAYKA-JIET, YHCI0 obocTperut u ODB1.

PE3YJIBTATBI 1 OBCYXKAEHHNE

Pe3ynbTaThl aHKETHPOBAHUSA IMOKA3aJIU HU3-
kui#t ypoBeHb KK y Bcex 6ospHBIX (TAbs. 2) — 3HA-
YeHUs OIEHOK CUMIITOMOB, GU3NYECKON aKTUBHO-
CTH, BJUSHUSA Ha COITUAJIbHBIE (QYHKI[UH/TICHUXO-
5MOITMOHAJIPHOE COCTOSTHUE U OOIIEH OIIEHK U ITPEBHI-
maiu 25 6asos [9]. Obmiasa onenka mo SGRQ Obl1a
HaubobIIel (cambrii HU3KUH ypoBeHb KIK) y 601b-
Hbix XOBJI BCefcTBHE BO3AEWCTBUSA TOKCHUYHBIX
ra3oB — Ha 18.1 6aJiia BeIle, yeM y 60s1bHBIX XOBJI

latory FEV1/FVC, FEV1, and inspiratory capacity
of the lungs were determined. All patients under-
went chest radiography [16].

Quality of life was assessed using the St.
George’s Respiratory Questionnaire (SGRQ) [17].
After receiving detailed instructions, the patients
filled in the questionnaires independently in the
Centre in the presence of a medical researcher, the
time for filling in the questionnaires was not lim-
ited. Statistical data processing was performed
using SPSS 24. The critical level of significance is
p = 0.05. Determination of data was in compliance
with normal distribution by the Kolmogorov —
Smirnov test. Descriptive statistics is the mean and
its standard error (M + m) for continuous, shares
for qualitative variables. Relationships were deter-
mined by covariance analysis followed by pairwise
comparison of groups using Dunn’s criterion (the
Bonferroni correction was introduced when cal-
culating statistical significance) and linear regres-
sion. As covariates, the models included: gender,
age, duration of COPD, duration of exposure to an
exogenous etiological factor, pack-year index, num-
ber of exacerbations and FEV1.

RESULTS AND DISCUSSION

The results of the survey showed a low level of
QL in all patients (Table 2) — values of symptom
scores, physical activity, effects on social functions/
psycho-emotional state and overall score exceeded
25 points [9]. The total SGRQ score was highest
(lowest QL) in patients with COPD due to exposure
to toxic gases — 18.1 points higher than in patients
with COPD due to dust, and 24.9 points higher than
in patients with COPD due to smoking. The evalu-
ation of the perception of respiratory symptoms in
the studied groups was almost the same. The effect
of COPD on physical activity in the group working
with toxic gases exceeded that of the group of COPD
due to exposure to dust by 15 points and COPD due
to tobacco smoking — by 22.8 points. The assess-
ment of the psychosocial component differed be-
tween the groups of COPD due to exposure to toxic
gases and dust by 14.8 points, between the groups
of COPD due to exposure to toxic gases and tobacco
smoking — by 27.7 points. The differences were sig-
nificant both statistically and clinically [9].

In general, occupational COPD more reduces
the QL of patients than COPD due to smoking. A
significant contribution to the total score of QL in
occupational COPD, in contrast to COPD due to
tobacco smoking, is made by the “impact on social
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TaGauna 2. BiausHre DPOU3BOJCTBEHHOTO 3THOJIOTMYECKOro (GakTopa Ha IOKa3aTed KauyecTBa KU3HHU OOJIBHBIX

XOBJI — onenka mo SGRQ, 6ayibt

Table 2. CThe impact of the industrial etiological factor on the quality of life of patients with COPD — SGRQ score, points

XOBJI BestenicTBYIE XOBJI Besten- XOBJI Besten-
BOB/IEUCTBUSA TOKCUY- CTBUE BO3/IEN- cTBHUE TabAKOKY-
. HBIX Ta30B (n = 55) CTBUSI ITBLIN penus (n =103) F-tecr
Iapamerp / Indicator COPD due to (n=101) COPD due to F-test
exposure to toxic COPD due to dust tobacco smoking
gases (n = 55) exposure (n=101) (n=103)
OreHKa pecIupaTOPHBIX CUMIITOMOB 69.5 +1.48 66.4 +1.21 69.3 £ 1.07 0.7 0.497
Evaluation of respiratory symptoms
OrneHka pU3NYECKOU aKTUBHOCTHU 65.0 + 5.66 50.0 = 4.78 42.2 + 5.02 18.6 <0.001
Evaluation of physical activity
OreHKa BIAUSAHUA Ha conlaabHble QyHK- 65.2 + 5.02 50.4 + 5.81 37.5 £ 5.99 20.9 <0.001
IIUU 1 TICUX03MOIIMOHAIBHOE COCTOSTHHE
Evaluation of the impact on social
functions and psychoemotional state
O61ast oIeHKa 70.7 £ 6.02 52.6 £ 6.01 45.8 £ 5.94 27.8 <0.001

Total score

IIpumeuanue. Pa3nudusa JOCTOBEPHBI MEXK/Ty BCEMH I'PYIIIIAMH.

Note. Differences are significant between all groups.

BCJIE/ICTBUE BO3JIEHCTBHS IIBLIM, U Ha 24.9 Oasia
6ostbinie, yeM y Goabubix XOBJI BeciencTBue Taba-
KOoKypeHusa. OIleHKa BOCHPHUSTHS PECIHUPATOPHBIX
CUMIITOMOB B HCCJIEYEMBIX TPYyIIax Obljia Impak-
TUUecKH opuHakoBou. Biusuume XOBJI Ha ¢usu-
YeCKyI0 aKTUBHOCTh B T'PyIlie pabOTaBIIHX C TOK-
CUYHBIMH Ta3aMH{ NPEBBINIAJIO0 aHAJOTUIHBIA II0-
kazatesib rpynnbl XOBJI BeiieicTBUE BO3/IEHCTBUS
nplin Ha 15 6asuioB u XOBJI BeencTBue Tabako-
KypeHUs — Ha 22.8 6asia. O1jeHKa ICUX0COIHaITh-
HOTO KOMIIOHEHTA pasjnyajiach MeKAy TpyImaMu
XOBJI BesiencTBUE BO3IEHCTBUSA TOKCUYHBIX T'a30B
U ObUIHA Ha 14.8 6asioB, mexay rpynnamu XOBJI
BCJIE/ICTBHE BO3JEHCTBHsI TOKCHUUHBIX ra30B U Taba-
KOKypeHUs — Ha 27.7 6asioB. Pazimuus Obuau 3Ha-
YHMBI ¥ CTATUCTHUYECKH, U KJIMHUYECKH [9].

B nesiom mpodeccronanbras XOBJI B 6ostbIneit
crenenu cumzkaer KK 6ospubix, yem XOBJI Beses-
cTBUE TabaKOKypeHUs. SHAYUTETbHBIN BKJIA/ B 00-
myto oreHky KK ipu npodeccunonansuont XOBJI, B
ommame oT XOBJI BesieacTBIE TAOaKOKYPEHU S, BHO-
CUT KOMIIOHEHT «BJIMSHUE Ha COIMAJIbHBbIE (yHK-
nun»: 50 (90.9 %) 6oapHbIX XOBJI BeieacTBre BO3-
JIeHCTBUSI TOKCUYHBIX ra30B 00JIbHBIX, 81 (80.2 %)
6ospHOI XOBJI BesteicTBHE BO3AEHCTBUA NBLIH U
38 (36.9 %) 6ospHBIX XOBJI BeencTBrE TabaKOKY-
penus orBetun: «I[IpobseMbl B 6POHXAX U JIETKHUX
3aCTaBUJIM MEHS IPEKPATUTD paboTaTth» (p = 0.03).

B Mopesim MHOKeCTBEHHOUM JIMHEWHOHN perpec-
cun y 60s1pHBIX XOBJI BesieicTBrE BO3IEHCTBU S TOK-
CHYHBIX ra30B o0111as onenka no SGRQ Obly1a 3HAUN-
MO aCCOIIMUPOBAHA C TAKeCThI0 OAbIIKN 10 mMMRC
(xoapduruent perpeccun B = 0.2), yacroroit Ts-

functions” component: 50 (90.9%) patients with
COPD due to exposure to toxic gases from patients,
81 (80.2%) a patient with COPD due to dust and
38 (36.9%) patients with COPD due to tobacco re-
sponded: “Problems in the bronchi and lungs made
me stop working” (p = 0.03).

In the multiple linear regression model in pa-
tients with COPD due to exposure to toxic gases,
the total SGRQ score was significantly associated
with the severity of mMRC dyspnea (regression
coefficient B = 0.2), the frequency of severe exac-
erbations (B = 1.02), work experience ( B = —1.5);
assessment of physical activity was correlated
with the severity of dyspnea according to mMRC
(B = 0.9); assessment of the impact on social func-
tions/psychoemotional state — with the frequency
of severe exacerbations (B = 1.01) and work experi-
ence (B = 1.6) (p <0.001). In patients with COPD
due to dust exposure, a general SGRQ score was sig-
nificantly associated with the frequency of any ex-
acerbations (B = 0.8) and work experience (B = 1.4);
assessment of physical activity — with the frequen-
cy of any exacerbations (B = 0.1); assessment of the
impact on social functions/psychoemotional state —
with work experience (B = —1.04).

The interrelation of QL in COPD patients with
symptoms, exacerbations, impaired lung function
is known [5]. This study additionally revealed the
characteristics of QL depending on the etiologically
determined phenotype of occupational COPD and
differences from a systemic disease. The unequal
perception of the severity of restriction of physi-
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JKeJIbIX obocTpeHuil (B = 1.02), ctaxkeM pabOTHI
(B = —1.5); oneHka pu3NUECKOU aKTUBHOCTH — C Ts-
skectbio oAby 1o mMRC (B = 0.9); onieHKa BIusA-
HUS Ha COIlMaJIbHbIe (QYHKIIHH/TICHX03MOIIIOHATb-
HOE COCTOSTHUE — C YaCTOTOH TSKEJIBIX 000CTPEHUI
(B = 1.01) u craxkem pabotsl (B = 1.6) (p < 0.001).
VY 6ospubIX XOBJI BeyieAcTBHE BO3AEHCTBUS IIBLIN
obmias onenka mo SGRQ ObL1a 3HAYMMO aCCOIUH-
poBaHa ¢ 4acToToH JitoObiXx obocTpenuit (B = 0.8)
u craxkeM pabotsl (B = 1.4); onenka (pusmnueckoi
AKTHUBHOCTH — C YaCTOTOH JIIOOBIX 000CTpeHUi
(B = 0.1); olleHKa BJIMSHUS HA COI[UAJIbHBbIE DYHK-
WU/ TICHX03MOITIOHATBHOE COCTOSTHUE — CO CTa’KEM
pa6otsl (B = —1.04).

WsBectHa BzanmocBsa3b KXK Gompabix XOBJI ¢
CHMIITOMaMH, OOOCTPEHUAMU, HapyIlleHueM (QyHK-
nuu Jerkux [5]. JlaHHoe ucciegoBaHUEe IOIMOJIHHU-
TEJIbHO BBIABIIIO ocobeHHocTr KJK B 3aBHCHMOCTH
OT 3THUOJIOTHYECKH 00YCI0BJIEHHOTO (heHOTHIIA ITPO-
deccuonanpaoit XOBJI 1 omtmums oT oOIero 3a-
6oseBanusa. HeoguHAKOBOE BOCIPHUSATHE TAKECTH
orpaHuYeHus] PUNIECKOH aKTUBHOCTH MOKET OBITh
CBSI3aHO C KJIMHUKO-(DYHKIIMOHAJIBHBIMU OCOOEH-
HOCTSIMU (DEHOTHUIIOB. BhIpaskeHHOE BJIMSIHHE YCJIO-
Buii pazButus XOBJI Ha conmaipable QYHKIUH, BE-
POATHO, SABJISIETCS CJIEZICTBUEM HE CTOJIBKO MEJIHKO-
OGHOJIOTUYECKOTO, CKOJIBKO COITMAJBHOTO AacIekTa
npodeccruoHabHOTO 3ab0eBaHusI. BosbHBIE HYXK-
JIAIOTCSA B PAIlMOHAJIBHOM TPY/IOYCTPOHCTBE, CIEI0-
BaTeJIbHO, BBIHYKJEHbI MEHATHh paboTy, MPH 3TOM
3a4acTyI0 OHU TEPSIOT KBAJTU(DHUKAIIUIO U, HECMOTPSI
Ha KOMIIEHCAIHIO, YXYIIaeTcs uX GUHAHCOBOE I0-
aoxeHne. B HanbosbIiell Mepe 3TOT GaKT 3HAUUM
JUIS MaJIOCTaKUPOBAHHBIX OONMbHBIX. [Ipu yBeIH-
YEeHWH CTa’Ka MHTEHCUBHOCTh HETATUBHOT'O BOCIIPHU-
Aarua XOBJI ymeHbIIaeTcsa, BO3MOXKHO IIOTOMY, YTO
STH IAIMEeHThl BHE 3aBUCUMOCTH OT COCTOSIHUS 3710~
POBbs IJIAHUPOBAJIH IIPEKPATUTD pabOTYy.

SAK/IIOYEHMNE

KauecTBo »x13HHU 60JIbHBIX TPOECCUOHATHHON
XOBJI cHUkeHO B OOJIBIIIEH CTEleHHU, YeM y 0O0JIb-
HbIXx XOBJI BciencTBue TabaKOKypeHHs, 3a CYET
BJIUSAHUSA HA GUBNYECKYI0O aKTUBHOCTH M COIHAJIb-
Hble PyHKIIHU. BBISBIIEHO, UTO HANOOJIBIIIEE CHIKE-
HHE KayecTBa JKU3HU podeccrnonaabaoi XOBJI xa-
PaKTEPHO /IS 9TOU MMATOJIOTUHU, Pa3BUBIIENCH B pe-
3yJIbTaTe BO3JeHCTBUSA TOKCHUYHBIX T'a30B U KUJ-
KOCTHBIX a3PO030JIEH.
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cal activity may be associated with the clinical and
functional features of phenotypes. The pronounced
influence of the conditions for the development of
COPD on social functions is probably the result
not so much of medical and biological as of the so-
cial aspect of occupational disease. Patients need
a healthier working environment, therefore, they
are forced to change jobs, while often they lose
their skills and, despite compensation, their finan-
cial status deteriorates. To the greatest extent, this
fact is significant for low-qualified people. As the
length of work experience increases, the intensity
of negative perceptions of COPD decreases, possi-
bly because these patients, regardless of their state
of health, planned to stop working.

CONCLUSION

The quality of life of patients with COPD is
reduced to a greater extent than in patients with
COPD due to smoking, due to the impact on physi-
cal activity and social functions. It was revealed
that the greatest decline in the quality of life of oc-
cupational COPD is characteristic of this pathology,
which has developed as a result of the action of tox-
ic gases and liquid aerosols.
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CBEAEHHUA Ob ABTOPAX

InaruHa JIro00Bb AHATOJIBEBHA — JI-D Me€Jl. HayK,
npodeccop, 3aBenyomui kKadeapol TOCIUTATBHON
Tepanuu U MeAUIUHCKOU peabmwtutaruu ®I'B0Y BO
«HOBOCUOUPCKUT TOCYZAPCTBEHHBIA MEIUITMHCKII
yHHBepcuTeT» MuH3zapaBa Poccuu; IIaBHBIA Bpad
T'BY3 HCO «T'opoackas kauHU4Yeckas 60apHUIA NO 2»
(HoBocubupck).

KoroBa Oubra CepreeBHa — KaHjl. M€eJl. HAyK, JOIEHT
KadeIpbl TOCIIUTAIBHON TEPATNU U MEAUIUHCKOU pe-
abunuraiun ®TBOY BO «HoBocubUpcKuii rocyiap-
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AHHOTAIIUA

C 1esnbio BbIsABIEHUS (AaKTOPOB pHUCKA HEOJArONPUATHOTO Hcxojma 3abosieBaHus y marueHToB ¢ BUY-acco-
[IUUPOBAHHBIM TYyOEpKyJIe30M IPOBEJIEHO HCCJIEZIOBAHUE, B KOTOPOM IPHHSJIN YyYacTHe 459 ManueHToB ¢ BIY-acco-
MU POBAaHHBIM TyOepKyse30M: OcHOBHYIO rpytiry (O') coctaBuiiu 248 mamueHToB ¢ He6J1arompusiTHBIM HCX0/I0OM 3a60J1e-
BaHUA (186 My»KYHH U 62 JKEHIIWHBI, CPETHUN BO3PacT 35.0 * 1.5 roza), rpyniy cpaBHenus (I'C) — 211 manueHToB ¢ 6y1a-
TOMPHUATHBIM UCXOZOM (160 MY>KUMH U 51 KEHIIIHA, CPETHUH BO3paCT — 37.0 + 2.3 roa). [y oleHKU (GaKTOPOB PUCKA
PAaCCUUTHIBAIN OTHOIIIEHNE IIIAHCOB U 95% JI0BEPUTEJIbHBIN HHTEPBAJI B MOZYJIe ONHAPHOU JIOTUCTHIECKOH PErPECCUH.

BbIsIBJIEHBI CTATHCTUYECKH 3HAUMMBbIe (haKTOPhI PUCKA HEOJIATONPUATHOTO HcXoza TybepKysie3a y 60apHbIXx BITY-
nHdeKnuen: 1) cBsA3aHHbIE ¢ 0COOEHHOCTSAMHU TeueHUs TyOepKyJIe3HOTo IIpoliecca — HaJIM4Ke PaclpoCcTpaHeHHOro, ¢ I10-
paxeHHEeM 2 U 6oJiee /10JIeH JIETKHX, ABYCTOPOHHETO TYOEPKYJIE3HOTO IIPOIlecca, ¢ PaclialoM JIETOYHOH TKaHU U BBIfIEsIe-
HHEM MUKOOaKTepuU TyOepKyJie3a ¢ MHOXKECTBEHHOU JIEKAPCTBEHHOH YCTOMUHNBOCTBIO K TPOTUBOTYOEPKYJIE3HBIM ITpera-
param, reHepaau3anus Ty0epKysesa ¢ mopaskeHueM 2 U 60jiee OPTaHOB; 2) CBSA3aHHBIE ¢ 0COOEHHOCTAMU TedeHuss BITY-
nH}eKIUN — HaJINYne KINHUYECKHUX IPU3HAKOB UMMYHO/Ie(DUIINTA, PAa3BEePHYTOH KIMHIUeCKo! KapTHHBI BB (Bupyc
duireiina — bapp)-uHdeKuu, BeJIMINHA BUPYCHOU Harpy3ku 6osiee 100 000 PHK konuit BUY/Mut; 3) mpesk/ieBpeMeH-
HOe IIpeKpalleHne Kypca XUMHOTepaITuy TyOepKyie3a, 0TKa3 OT aHTUPETPOBUPYCHOU TEPAIINY; 4) BEJIMYIHA HHEKCA KO-
mop6uaHoctu Charlson > 8 6asnos. IloyueHHbIE PE3YJIBTATHI CBUETENBCTBYIOT O HEOOXOMMOCTH IEPECMOTPA HME0-
LIUXCSA JITOPUTMOB BeJIeHUs NanneHToB ¢ BUY-acconuupoBaHHBIM TyOepKYJIe30M C YUeTOM BBIABJIEHHBIX (DAKTOPOB PH-
CKa HebJIaronpuATHOTO HUcxXo/ia 3a60IeBaHuA.

Kaoueewvte caoea: tyoepkysne3, BUU-unbekmnus, BUY-acconnnpoBaHHBIN TyOepKysie3, GakTOphl prcKa, HebJIaro-
NPUATHBIN UCXOJ,.

ABSTRACT

To identify risk factor for unfavorable outcome of the disease in patients with HIV-associated tuberculosis the study
including 459 cases of HIV-associated tuberculosis was conducted: 248 cases with an unfavorable outcome of the disease
constituted the main group (MG) (186 males and 62 females, mean age 35.0 + 1.5 years), the comparison group (CG) — 211
cases with a favorable outcome (160 males and 51 females; mean age — 37.0 + 2.3 years). To assess the risk factors, the odds
ratio (OR) and the 95% confidence interval in the binary logistic regression module were calculated.

The statistically significant risk factors for the unfavorable outcome of tuberculosis in HIV-infected patients are re-
vealed: 1) risk factors associated with the peculiarities of the tubercular process — the presence of a widely extended,
with the damage of two lung lobes and more, bilateral tubercular process, with lung tissue patholysis and the shedding
of multidrug-resistant mycobacterium tuberculous to anti-tuberculous drugs, the generalization of tuberculosis with the
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lesion of 2 organs and more; 2) risk factors associated with characteristics of the course of HIV infection — the presence
of immunodeficiency clinical signs, a comprehensive clinical picture of EBV (Epstein — Barr virus) infection, the intensity
of the viral load is over 100 000 RNA copies HIV/ml, 3) a pre-term cessation of chemotherapy for tuberculosis, refusal
of antiretroviral therapy, 4) Charlson comorbidity index > 8 points. The obtained results are the evidence of the need to
reconsider the existing algorithms for the management of HIV-associated tuberculosis co-infected patients in terms of the
identified risk factors for an unfavorable outcome of the disease.

Keywords: tuberculosis, HIV infection, HIV-associated tuberculosis, risk factors, unfavorable outcome.

BBEJAEHMUNE

Tybepkyse3 mo-pe:kHEMY SIBJISIETCSA BeAYIIeH
WHOEKITUOHHON O0JIE3HBIO, C KOTOPOH CBA3AHBI Ce-
pbe3HbIE SIKOHOMUUECKHe TocIeAcTBuA [1]. B Teue-
HUe€ TIOCJIETHUX 10 JIET B pe3yJIbTaTe BHEIPEHUS HO-
BBIX METOZIOB BBISIBJIEHUS U IUATHOCTUKU TYOepKy-
Jie3a, a TaK»Ke COBEPIIIEHCTBOBAHUS CTAH/IAPTOB Jie-
yeHus 3abosieBaHus B Poccuu yz1anocs JOCTUTHY T
CHIJKEHHsI BEJIMYMH OCHOBHBIX IIOKa3aTesied, Xa-
PaKTepU3YIOIMIKNX SIUAEMHUOJIOTHUECKYI0 CUTYAITUIO
o Tybepkyse3y [2—6]. OgHaKo, 0 MHEHUIO BeZy-
IHUX KCIEPTOB MPOTHUBOTYOEPKYIE3HOH CIIYKOBI,
0COOEHHOCTSIMU COBPEMEHHOH AIUAEMUUECKOH 00-
CTAHOBKH IO TYyOepKyJe3y, MO3BOJIAIOIMINMU IIPO-
THOBUPOBATh HOBBI BHUTOK SMHUJIEMUH 3a00JieBa-
HUsA, SABJISIOTCA POCT TOPAKEHHOCTH HaCeJIeHUs
BY-undexnueil u yBeJndYeHHe YAEJIHHOTO Beca
TyOepKysie3a ¢ MHOKECTBEHHOU U IIMPOKOH JieKap-
CTBEHHOH yCTOHUYMBOCTHIO BO3OyauTens (MJIY u
IIJTY cooTBETCTBEHHO) B KOHTUHTEHTE IIPOTUBOTY-
OepKyJIe3HBIX IUCIIaHCEPOB [3, 6, 7]. CoriacHO /1aH-
HBIM TOCYZApPCTBEHHOM CHUCTEMbl MOHHUTODUHTA, B
Poccuu adpdexTruBHOCTD JleueHust 60abHBIX ¢ MJIY
mukobaktepun TybOepkyne3a (MBT) cocraBiser
48 %, c ILJTY — 28 % [6, 7].

Uncno 3aperucTpUpOBAHHBIX cMepTed 60JIb-
HbIX BMY-accomuupoBaHHBIM TyOEpPKYJIE30M U OT
BNY-undexnuu ¢ NposABIEHUSIMH MHUKOOAKTEPH-
anpHON nHPekuu (B20.0 1 B20.7) cocrasiser noy-
TH TIOJIOBUHY YHCJIA CMEPTEN, MPUUNHON KOTOPBIX
0611 TyOepkyses [1, 7]. dpPekTUBHOCTD JIeUeHUs
6ospHBIX ¢ BHMY-acconmupoBaHHBIM TyOepKyJie-
30M — 56 %, 6e3 BUY-undpexknuu — 84.2 %, cmepT-
HOCTb — 23.4 U 4.8 % cooTBeTCcTBEHHO [7]. Dddek-
TUBHOCTD JIEUEHU s PEIUINBOB TybepKkye3a ¢ BUUU-
nHpeKIel n 6e3 TaKOBOU paBHA 47.4 U 68.4 % co-
OTBETCTBEHHO; CMepPTHOCTh — 22.8 1 10.8 % cooT-
BETCTBEHHO [7].

Ha pannom srane passutusa snugemun BUY-
UHOEKIUHA € COXPAHAIOIIEHCA BBICOKOU JIETaJIbHO-
CTBIO, HECMOTPSI Ha IPUMEHEHHE BBICOKOAKTHUBHOMN
anTuperpoBupycHorr Tepanuu (APBT), BosHHKaeT
HeOOXOIMMOCTh BRIPAOOTKYU HOBBIX IIOIXO/IOB K OKa-
3aHUI0 MEUITMHCKON IMOMOIINY OGOJBbHBIM, PaCIIH-
peHUsA JeKapCTBEHHOT0 obecrieueHus Il JIeYeHN

INTRODUCTION

Tuberculosis (TB) continues to be the domi-
nant infectious disease involving the serious eco-
nomic consequences [1]. For last 10 years one has
managed to attain the decrease of key indicator
values defining the tuberculosis epidemiological
situation as a result of new methods of tubercu-
losis reveal and diagnostics implementation as
well as the improvement of treatment standards in
Russia [2—6]. However, in the opinion of leading
antituberculosis service experts the characteris-
tics of the present-day epidemic tuberculosis situ-
ation permitting the predicting of a new epidemic
turn of the disease are the growth of HIV infection
incidence of the population and the increase of
specific weight of tuberculosis with multiple and
wide drug resistance of the causative agent (MDR
and WDR respectively) in the cohort of TB dispen-
saries [3, 6, 7]. According to the official data of the
public monitoring system the treatment efficiency
of the patients with MDR of mycobacterium tuber-
culosis (MBT) is 48%, with WDR it is 28% in Rus-
sia [6, 7].

The number of the recorded HIV-associat-
ed tuberculosis deaths and those of HIV infec-
tion with mycobacterial infection manifestations
(B20.0 and B20.7) makes up nearly the half of
death number caused by tuberculosis [1, 7]. The
treatment efficiency of the incidence persons with
HIV-associated tuberculosis is 56%, without HIV
infection that is 84.2%, the mortality rate is 23.4
and 4.8% respectively [7]. The treatment efficien-
cy of the HIV-associated tuberculosis recurrences
and without that one is 47.4 and 68.4% respec-
tively; the mortality rate is 22.8 and 10.8% respec-
tively [7].

At this stage of HIV infection epidemic prog-
ress with the preserved high mortality rate in spite
of the antiretroviral therapy (ARVT) application
the necessity of new method of medical care deliv-
ery elaboration, the extension of pharmaceutical
benefits for the treatment of comorbid conditions
and the improvement of the life quality arises.
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KOMOPOHU/THBIX COCTOSTHUH U YJIYUIIEeHUs] KadecTBa
JKM3HU NAI[UEHTA.

IOEJDb UCCAEAOBAHUA

BoisisieHne (GakTOpPOB pHICKA HEOJJIATOIMPHUSIT-
HOTO HcXozia 3aboJyieBaHUs y TanueHToB ¢ BUY-
aCCOIUMPOBAHHBIM TyOEepKYJIe30M /IJ1sI IIOBBINIIEHU S
5¢bPeKTUBHOCTY JIeUeHU 1.

MATEPHUAJBI 1 METO/bI

IIpoBe/ieHO OTKPBITOE PETPOCIEKTUBHOE CPaB-
HUTEJIbHOE WCCJIEZIOBAHNE, B KOTOPOE BKJIIOUEHBI
459 ciyyaeB BUY-acconmmupoBaHHOTO TyOepKyJe-
3a: ocHOBHYO rpymmy (OI') coctaBuiu 248 60IbHBIX
¢ HeOJIATONPUATHBIM HCXO/IOM 3a00JIeBaHUSI, TPYII-
my cpaBHeHus (I'C) — 211 60JBHBIX ¢ OJIATONIPHUAT-
HBIM HUCXOZOM. KpuUTepusMH BKJIOUEHUS OBLIH:
BO3pACT HalKeHTa OT 18 /10 60 JIET, JIeueHne B CTa-
[FOHAape, HaJIm4ue TOATBEPK/IEHHOT0 INarH03a aK-
TUBHOTO TyOepKyJe3a, BUU-undexiuu, nuupopmu-
POBaHHOI'O COIJIACHS MALFIEHTa WJIN €T0 3aKOHHBIX
IIpeJICTaBUTEeJIeH HA yUacTHe B uccyieoBanuu. Kpu-
TEpUSIMH HCKJIIOUEHUS SBJIAIUCH: BO3PACT MOJIO-
ke 18 J1eT U crapiie 60 JIeT, OTCYTCTBHE HH(POPMU-
POBAHHOI'O COIVIACHS IAlleHTa UJIN €r0 3aKOHHBIX
MIPEJICTAaBUTEJIEH HA yJyacTHe B HCCJIEZIOBAHUU, OT-
Ka3 OT yYaCTHSA B UCCIIEZIOBAHUH.

ITarueHThl B 00enx rpynmnax ObLIA CONOCTABH-
MBI TIO TIOJTy ¥ BO3PACTY: B OCHOBHOW I'pyTIIe ObLI0 186
(75.0 %) My>k4uH U 62 (25.0 %) JKEHIIUHBI, CPETHUN
BO3pacT 35.0 + 1.5 To/a; B TPYIIIE CPaBHEHUS — 160
(75.8 %) Mmy»kumH u 51 (24.2 %) sxkeHimuHa (X2 = 0.04;
p = 0.842); cpemHHUI BO3pacT — 37.0 + 2.3 roja
(* = 0.73; p = 0.467).

V¥ 54 (21.2 %) manuentoB OI' u y 22 (10.4 %) B
I'C Tybepkyne3HBIi mporece ObLI TeHepaJIu30BaH-
HBIM, C IIOpakeHueM 2 u 60Jiee opraHos (X = 10.63;
P = 0.002), U30JTUPOBAHHBIN TyOEpKyse3 OpraHoB
JIBIXaHUs BBISABJIEH Y 198 (79.9 %) u 187 (88.6 %)
manueHToB (2 = 6.509; p = 0.011) COOTBETCTBEH-
HO, U30JITUPOBAHHBIA BHEJIETOUHBIH TyOepKyse3 — y
3 (1.2 %) u 10 (4.7 %) MaLEHTOB COOTBETCTBEHHO
(2= 5.161; p = 0.024).

B crpykType kauHUYecKuX Gopm TybepKyie3a
kak B OI, tTak u B I'C npeobiazian nHGUIBTPATHB-
HbBIH TyOepKyJies JIETKUX, COCTAaBUBIIHH 122 (49.2 %)
u 143 (67.8 %) ciayuast cooTBeTCTBEHHO (X* = 16.127;
P < 0.001). /IlucceMUHUPOBAHHBIA TyOepKyJies Jier-
KUX ObLJI BBISABJIEH Y 39 (15.7 %) u 35 (16.6 %) 60y1b-
HBIX (X* = 2.326; p = 0.128) COOTBETCTBEHHO, Ka-
3e03Hasi MTHEBMOHUSA — Yy 11 (4.4 %) u 4 (1.9 %)
(x?= 2.326; p = 0.128) cooTBeTCTBEHHO, HUOPO3HO-
KaBEPHO3HBIN TyOepKyae3 — y 53 (21.4 %) manueH-
ToB OI, MuIMapHBIU TYyOepKyse3 — y 11 U 3 60JIBHBIX

AIM OF THE RESEARCH

To identify the risk factors for an unfavorable
outcome of the disease in patients with HIV-asso-
ciated tuberculosis for the treatment efficiency in-
crease.

MATERIALS AND METHODS

An open retrospective comparative study was
conducted, 459 cases of HIV-associated tuberculo-
sis were included: the main group (MG) was 248
cases with an unfavorable outcome of the disease,
the comparison group (CG) — 211 cases with a fa-
vorable outcome. The insertion criteria were the pa-
tient’s age 18—60 years, hospital therapy, the pres-
ence of verified diagnosis of active tuberculosis,
HIV infection, patient’s or his legal representatives’
consent form for the trial participation. The crite-
ria for exclusion were the age under 18 and above
60 years, the absence of patient’s or his legal repre-
sentatives’ consent form for the trial participation,
patient’s trial participation refusal.

Patients in both groups were compared against
the gender and age: the main group included 186
(75.0%) males and 62 (25.0%) females, mean age
was 35.0 = 1.5 years; the comparison group in-
cluded 160 (75.8%) males and 51 (24.2%) females
(x® = 0.04; p = 0.842); mean age was 37.0 + 2.3
years (x> = 0.73; p = 0.467).

In 54 (21.2%) patients from the main group and
in 22 (10.4%) from the comparison group the tu-
bercular process was generalized with the lesion of
2 organs and more (¥= 10.63; p = 0.002), isolated
tuberculosis of the respiratory organs was revealed
in 198 (79.9%) and 187 (88.6%) patients (x*= 6.500;
p = 0.011) respectively, isolated extrapulmonary tu-
berculosis was diagnosed in 3 (1.2%) and 10 (4.7%)
patients respectively (2= 5.161; p = 0.024).

In the pattern of clinical forms of tubercu-
losis both in MG and CG infiltrative pulmonary
tuberculosis prevailed constituting 122 (49.2%)
and 143 (67.8%) cases respectively (x* = 16.127;
p < 0.001). Disseminated pulmonary tuberculosis
was revealed in 39 (15.7%) and 35 (16.6%) patients
(x? = 2.326; p = 0.128) respectively, caseous pneu-
monia was diagnosed in 11 (4.4%) and 4 (1.9%)
(%2 = 2.326; p = 0.128) respectively, fibrous cavern-
ous tuberculosis was revealed in 53 (21.4%) pa-
tients in MG, miliary tuberculosis was diagnosed
in 11 and 3 patients respectively. Other clinical
forms of tuberculosis occurred more rarely. The
widespread processes with the lesion of two lung
lobes and more were observed in 163 (65.7%) pa-
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cooTBeTcTBeHHO. OcTajipHble KauHHU4Yeckue ¢op-
MBI TyOepKyJie3a BCTpedasuch pexke. PacmpocTtpa-
HEHHBIE MIPOIIECCHI ¢ TTopaskeHueM 2 u 6osiee JoyIeH
JIETKUX HaboAau y 163 (65.7 %) 60sbHBIX B OI' 1
v 88 (41.7 %) — B I'C ()*= 26.53; p < 0.001). IByCTO-
pOHHUM Mporiece ObLT y 165 (66.5 %) u 87 (41.2 %)
MMaIIUEHTOB COOTBETCTBEHHO (Y2 = 29.47; p < 0.001).
Pacrniaji jIerouHON TKaHU OBLI HOATBEPXKIEH y 173
(69.8 %) 6onpubix B OI' 1 'y 80 (37.9 %) — B I'C
(¢* = 46.73; p < 0.001). BakTepHoBBIIEIEHNE YCTA-
HOBJIEHO Y 140 (56.5 %) mamumentoB B O u y
82 (38.9 %) — B I'C (% = 14.123; p < 0.001). MHo-
JKeCTBEHHasl JIEeKapCTBEHHAsl YCTOHYMBOCTh 3a-
peructpupoBaHa y 111 (44.7 %) narnuentoB O u y
58 (27.5 %) — BI'C (}*= 14.62; p = 0.002).

ComyTtcTBylomue 3aboJyieBaHUS uMeNIH 236
(95.2 %) 6oapHBIX B OI' 1 192 (90.9 %) — B I'C
(x® = 3.14; p = 0.08). Haubosiee yacTo BBISABJISAIU
BupycHble renatutsl B u C — y 181 (72.9 %) u 164
(77.7 %) (= 1.37; p = 0.08) HAIUEHTOB COOTBET-
CTBEHHO, XPOHUYECKYIO0 OOCTPYKTHUBHYIO 00JIe3Hb
gerkux — y 35 (14.1 %) u 19 (9.0 %) (x* = 2.87;
p = 0.09) MaIMeHTOB COOTBETCTBEHHO, S3BEHHYIO
00JIE3HD JKeJyAKa W JABEHAAIATUIEPCTHON KHII-
K1 —y 17 (6.9 %) u 14 (6.6 %) naIHEHTOB COOTBET-
CTBEHHO (X*= 0.009; p = 0.926) COOTBETCTBEHHO.

AKTUBHBIMU TIOTPEOUTEIAMU HHBEKITHOHHBIX
HApKOTUKOB ObLIH 98 (39.5 %) nanueHtoB B OI' u
68 (32.2 %) — BI'C (x*= 2.62; p = 0.106).

Bcem nanueHTaM IPOBEAEHO KIMHUYECKOE, JIa-
OopaTopHOEe, PEHTTEHOJIOTTUYECKOe, UMMYHOJIOTHYe-
CKOe HccieoBanue. bakTepuosiornueckas Juaruo-
CTUKA MPOBOJUJIACH METOAAMH JIIOMHHECIIEHTHOH
MUKDPOCKOIINY, MUKpockonuu 1o Iumo — Heib-
COHY, a TaK’Ke KYJIbTYpPaJbHbIM MeTOoAOM. Jlekap-
cTBeHHYI0 yeToitunBocth MBT ompenessanu ¢ momo-
I[bI0 HEIPAMOIO METO/a abCOMIOTHBIX KOHIIEHTPA-
nuii [8]. Bcem manueHTaMm ObLJI pacCUMTaH UHJIEKC
komopbOuHocTu Mo Charlson [9].

JlaGopaTopHbIE METOABI BKJIIOUAJIN: KJIMHUYE-
CKHUI, OMOXMMUYECKUN aHAIU3 KPOBH, MOUH €Ke-
MeCcsYHO. VIMMYHOJIOTUYECKHE  HCCJIeOBAHUS
OBLIN IPOBEZIEHBI B MMMYHOJIOTHYECKOU J1abopaTo-
puu BY3 OO «IJenTp 1o npoduiakTuke u 60pbbe co
CIIU/ n nHbEeKIHNOHHBIME 3a001eBaHUSIME» T. OM-
cka Ha nporouHoM nuromerpe Facs Canto II. m-
MYHOJIOTHYECKOe 00CJIeZloBaHME BKJIIOYAJIO: OIIpe-
JleJIEeHHEe KOJIMYECTBEHHOTO YPOBHS CYOTIOMYIsIITHI
T-nmumdonuros nepudepuveckoit kposu (CD,, CD,,
CD,), ummyHOperynaTopHoro unjexca (MPI).

JleueHrie OOJIBHBIX B TPYIINIax Ha BCEX ATamax
HCCJIEJTOBAHUS OCYIIECTBJISIJIM COTJIACHO CTaHIApT-
HBIM peXHMaM XHMHOTepamnuu TyOepkysesda (Ha
OCHOBAaHWU OCHOBHBIX MOJIOKeHUH DemepaabHBIX

tients in MG and in 88 (41.7%) patients in CG
(x?= 26.53; p < 0.001). Bilateral tubercular process
was in 165 (66.5%) and 87 (41.2%) patients respec-
tively (2= 29.47; p < 0.001). Lung tissue patholysis
was confirmed in 173 (69.8%) patients in MG and
in 80 (37.9%) patients in CG (2= 46.73; p < 0.001).
The shedding of mycobacteria was determined
in 140 (56.5%) patients in MG and in 82 (38.9%)
patients in CG (x> = 14.123; p < 0.001). Multidrug-
resistance to anti-tuberculosis drugs was recorded
in 111 (44.7%) patients in MG and in 58 (27.5%) pa-
tients in CG (x®= 14.62; p = 0.002).

236 (95.2%) patients in MG and 192 (90.9%)
patients in CG (x> = 3.14; p = 0.08) had the accom-
panying diseases. Most often B and C hepatitis was
revealed in 181 (72.9%) and 164 (77.7%) (x® = 1.37;
p = 0.08) patients respectively, chronic obstructive
pulmonary disease was diagnosed in 35 (14.1%)
and 19 (9.0 %) (x?= 2.87; p = 0.09) patients respec-
tively, gastric and duodenal ulcers were revealed
in 17 (6.9%) and 14 (6.6%) patients respectively
(x?=0.009; p = 0.926).

Active the injection drugs users were 98 (39.5%)
patients in MG and 68 (32.2%) patients in CG
(x?=2.62; p = 0.106).

Clinical, laboratory, imaging, immunological
tests were done for every patient. Bacteriologi-
cal diagnostics were performed by the method of
luminescent microscopy, microscopy by Ziehl —
Neelson staining, and also by the cultural method.
MBT drug-resistance as determined by means of
indirect method of absolute concentrations [8].
Charlson comorbidity index was calculated for all
the patients [9].

Laboratory tests were a clinical one, complete
blood chemistry panel, urinalysis done monthly.
Immunologic investigations were performed in
the immunologic laboratory of Center for AIDS
and Infectious Diseases Prevention and Control
using “Facs Canto II” flow cytometer. Immuno-
logic investigation consisted of the evaluation of T-
lymphocyte subpopulation count in the peripheral
blood (CDS, CD,, CD,), immunoregulatory index
(IRD).

The patients in the groups received treatment
according to the standard regulations for tuber-
culosis chemotherapy (on the grounds of the basic
regulations of Federal Clinical References on Pul-
monary Tuberculosis Diagnostics and Treatment,
2014; Federal Clinical References on Pulmonary
Tuberculosis with Multiple and Wide Drug Resis-
tance of the Causative Agent Diagnostics and Treat-
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KJIMHUYECKHUX PEKOMEH/IAIUH 110 AUATHOCTUKE U Jie-
YeHUIO TyOepKyJie3a OpraHoB JAbIXaHusl, 2014; Oene-
PaTbHBIX KJITUHUYECKUX PEKOMEH/IAI[UH 110 TUaTHO-
CTUKE U JIEUeHUIO TYyOepKyJie3a OpraHOB JIBIXaHUS C
MHOKECTBEHHOU U IIUPOKOH yCTOHUHBOCTHIO BO3-
OyauTtens, 2015) Ha ¢GOHE MaTOreHeTHUYeCKOou (MH-
(dysuoHHas, MTEeCEHCUOMIN3UPYIOAsi, BUTAMUHBI,
rernaTorpoOTEKTOPHI) U CHMIITOMATHYECKOH Tepauu
[10, 11]. JTeuerue o cxeme I perxrMa XUMHUOTEPATIUN
TyOepKysesa moaydanu 107 (43.1 %) maruertos O
u 98 (46.4 %) nanmenTtos I'C (x2= 0.502; p = 0.479),
o II pexxkumy — 33 (13.3 %) OI' m 25 (11.8 %) I'C
(x?= 0.220; p = 0.640), 1o I1I pexxuMy — 40 (46.1 %)
OI' 1 38 (18.0 %) I'C (x® = 0.286; p = 0.593), IV pe-
skiM ObLI HasHaueH 34 (13.7 %) manuenTtam Ol u 56
(26.5 %) I'C (> =11.91; p < 0.001), UHUBUAYAIbHAS
cxema JiedeHu sl IPUMEeHsLIAch JIJis 34 namueHTos O
(13.7%)n2(0.9 %) I'C (x2=25.69; p < 0.001). Hexkena-
TeJIbHBIE TOOOYHBIE PEAKI[UH XUMHOTEPAIIUY TYOep-
KyJie3a 3aperucTpUpOBaHbl Vv 32 (12.9 %) GOJIBHBIX
BOl'uy 28 (13.4 %) — B I'C (* = 0.019; p = 0.908).
ITpesxieBpeMeHHOe IIpeKpallleHre Kypca XUMUOTe-
panuu 3adukcupoBaHo y 138 (55.6 %) nanuentos OT
ny25(11.8 %) — B I'C (= 95.49; p < 0.001).

Ucxon 3a0oJieBaHUsA CUUTANH HEOJIATOIPHUAT-
HBIM [P OTCYTCTBUU AMHAMUKH B Pe3yJIbTaTe IMpo-
BEeJIEHHOTO JIEUEeHUI: COXPAHAIONIEMCS OAKTEPHUOBBI-
JIeJIEHUU JIJIs1 CIy4YaeB ¢ OAIMIIIOBBIIEJIEHUEM, OT-
CYyTCTBUEM KJIMHUKO-DPEHTTE€HOJIOTUYECKOH IHHa-
MUKH 715 cTyuaeB 6e3 6aKTePUOBBIIEIEHHS, OTCYT-
CTBUEM KJIMHUYeCKOro sddekxra npu BHETOpaKaIb-
HBIX JIOKaJIN3aIUAX TyOepKysesa (160 ciiydaes), jie-
TaJbHOM Hcxozie (86 ciyuaes), MPOTrpecCUPOBAHUU
TyOepKyJIe3HOTO Iporiecca Ha GhoHe JieueHus (2 city-
vas). Mcxon pacrieHWBaJim Kak OJIarONpPUATHBIN,
€CJIM y TallUeHTOB B pe3ysibTaTe JiedeHus HabJrro/a-
JIUCh TIPeKpalieHre 6aKTePUOBbIIeIEHN, TIOJI0MKH-
TeJIbHAA KJIMHUKO-PEHTTEHOJIOTUYECKass KapTHHA
JUIS coydaeB 6e3 6aKTEpHOBBI/IEJIEHH S U BHEJIETOU-
HBIX IIPOIIECCOB.

i aHaM3a U OlEHKU IOJIYYEHHBIX JTAHHBIX
IIPUMEHSINCh CTAaHZAPTHBIE METO/IBI OIHICATEIBHON
CTAaTUCTUKH (BbIYUCJIEHHE CPEIHUX 3HAYEHUU U UX
CTaHIAPTHBIX OIMOOK IMPU HOPMAJIBHOM pacIipesie-
siennu, Me, MHTepKBapTUIbHBIN nHTepBaa (IQI) —
IIpU  pacIpesie/ieHUH, OTJAUYHOM OT HOPMAaJIbHO-
ro). Ilpu cpaBHEHUM KAaYeCTBEHHBIX IIEPEMEHHBIX B
rpyImnax Ucroab30Baau kpurepuii x* Ilupcona. Ilpu
HaJIMYUK HaOJII0/IAEMBIX YaCTOT <10 PaCCUUTHIBA-
M ¥ ¢ TIoTpaBKoi Meiitca, ectn HabTIOaeMBbIX da-
cTOT OBLIIO0 MeHee 5 — TOUHBIH TecT Puirepa (TTD)
JUTST TAOJIUI] CONPSI?)KEHHOCTH 2 X 2. J[JIs1 cpaBHEHUS
BEJINYUH IAapaMETPUUYECKUX KOJUYECTBEHHBIX IIe-
PEMEHHBIX UCIIOIb30BaJIU TAPHBIN KpuTepuii CThio-
JIEHTA, HellapaMeTPUUECKUX KOJTUUYECTBEHHBIX TIepe-

ment, 2015) against a background of pathogenetic
therapy (infusional and desensitizing therapy, vita-
mins, hepatoprotectors) and symptomatic therapy
at all the stages of the study [10, 11]. The treatment
according to the regimen I of tuberculosis chemo-
therapy regulation was received by 107 (43.1%) pa-
tients in MG and 98 (46.4%) patients in CG (x> =
0.502; p = 0.479), according to the regimen II — 33
(13.3%) patients in MG and 25 (11.8%) patients in CG
(x? = 0.220; p = 0.640), according to the regimen
III — 40 (46.1%) patients in MG and 38 (18.0%) pa-
tients in CG (}? = 0.286; p = 0.593), the regimen
IV was prescribed to 34 (13.7%) patients in MG and
56 (26.5%) patients in CG (2= 11.91; p < 0.001), in-
dividual treatment regimen was applied for 34 pa-
tients in MG (13.7%) and 2 (0.9%) patients in CG
(x? = 25.69; p < 0.001). Undesirable side reactions
of tuberculosis chemotherapy were recorded in
32 (12.9%) patients in MG and in 28 (13.4%) pa-
tients in CG (¥*= 0.019; p = 0.908). Untimely ces-
sation of chemotherapy treatment was registered in
138 (55.6%) patients in MG and in 25 (11.8%) pa-
tients in CG (x*= 95.49; p < 0.001).

The disease outcome was considered to be
unfavorable in the absence thereof any dynam-
ics following a conducted treatment: the retaining
bacterioexcretion for the cases with elimination of
bacilli, the absence of clinicoroentgenological dy-
namics for the cases lacking bacterioexcretion, the
lack of clinical effect in the presence of extra-tho-
racic tuberculosis localizations (160 cases), lethal
outcome (2 cases), and the progressing of tuber-
cular process against a background of the therapy
(2 cases). The outcome was considered to be fa-
vorable if bacterioexcretion termination, a posi-
tive clinicoroentgenological picture for the cases
without bacterioexcretion and extra-pulmonary
processes as a consequence of the treatment were
observed in the patients.

For the analysis and evaluation of the findings
we used standard methods of the descriptive sta-
tistics (averaging and its standard errors at normal
distribution, Me, interquartile interval (IQI) at dis-
tribution differing from normal). When comparing
the qualitative variables in the groups Pearson’s
¥2 criterion was used. In the presence of observed
frequencies <10 we calculated y* with Yates’ cor-
rection, if there were under 5 observed frequen-
cies, we applied Fisher’s test (FT) for the contin-
gency tables 2 x 2. Two-sided Student’s test was
used for the comparing of parametric qualitative
variable values, Mann — Whitney U-test was used
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MeHHBIX — U-xpurtepuit Manna — YutHu. [[ya Be-
POSITHOCTHOH OIleHKHU (PaKTOPOB PHCKA PACUUTHIBA-
au otHouienue maHcos (OII) u 95% moBepuTEh-
HbIU uHTepBaJ (1) B Moxysie GMHAPHON JIOTHCTHU-
yecKo perpeccuu. Pazinuuus cuuTas M JOCTOBEP-
HBIMH TIpU p < 0.05. [Tpu Besmumue OIIl Gosee 1 u
P < 0.05 (paKTOp pHUCKA CUHUTATU CTATHUCTUYECKH
3HaUUMbIM. CTaTHCTUUYECKYI0 00pabOTKy pe3ysibTa-
TOB IIPOBOJIMJIN C IPUMEHEHUEM IaKeTa IIPOrpaMM
Biostat, STATISTICA 8.0 aj1s mepcoHAJIBHBIX KOM-
MBIOTEPOB [12—-14].

HccnemoBanre MPOBOAUIIOCH B COOTBETCTBUU
¢ TIOJIOKeHUSAMH XeJhCUHCKOU JeKJiapanuu Bcee-
MupHOU MenunuHckoi accoruanuu (Ceys, Kopes,
OKTAAOPH 2008 T.) ¢ yUETOM MOSICHUTEJIBHBIX 3AMTHCOK
K naparpadam 29 (BamuHrToH, 2002 1.) 1 30 (Tokwo,
2004 r.). [Iy1aH uccneoBanus GbLI 010OPEH 3THYE-
ckum komuretom O®I'BOY BO «Owmckuii rocymap-
CTBEHHBI MEIUIIMHCKUN YHUBEPCUTET» MUH3Ipa-
Ba Poccun.

PE3YJIBTATHBI U OBCY:KJAEHUE

Kak B OCHOBHOH TpyIIie, TAK U B I'PYIIIE CPaB-
HeHHs HaOJIOau ciaydau, korma craaus BUY-
nHpEKIUN He OblIa YyTOUHEHA BBU/Iy HE3aBepIIeH-
HOTO TIO0 pPa3JINYHbIM IPUYHHAM OOCJIEIOBAHUS:
B OCHOBHOHM TIpyIIle TaKOBbIE BCTPEYAJIMCH II0Y-
TH B 3 pasa uyaiie — 26 (10.5 %) mpotus 10 (4.7 %)
(= 3.205; p = 0.023). 3 uncia corydyaes ¢ 3aBepIlieH-
HBIM oOcienoBanueM 2A craaus BUY-uHbpexun
3apeructpupoBana y 15 maruentoB O (6.1 %) u
10 (4.7 %) I'C (x* = 0.379; p = 0.538), 2b cragus —
y 24 (9.7 %) OI' u 7 (3.3 %) I'C (> = 2.32; p = 0.007),
2B cragus — y 13 (5.2 %) OI' u 27 (12.8 %) I'C
(x*= 8.18; p = 0.005), 3-s1 ctayusa —y 36 (14.5 %) OI' u
46 (21.8 %) I'C (*=4.123; p = 0.039); 4A crausa —y 83
(33.5%) OI'u 87 (41.2 %) I'C (*= 2.947; p = 0.087), 4b
crausi —y 44 (17.7 %) OI' u 23 (10.9 %) I'C ()¢ = 4.28;
p = 0.039), 4B cragusa BUY-unpekuu — y 7 mamu-
eHToB OI' u 4 I'C. KnnmHnyeckre Npu3Haku UMMYHO-
nedunuTa ("HOHHUYKOBBIE TIOPAKEHUS KOKH U TIO/T-
KOKHOU KJIETYATKHU, TPUOKOBBIE 3a00JIeBaHu s, Tepu-
IMT Macchl Tesia) Habaoaanu y 193 (77.8 %) marueH-
ToB O’ m y 126 (59.7 %) — BI'C ()*= 17.63; p < 0.001).
Cericuc BoisiBileH y 9 manueHToB OI'ny 4 — B I'C.

IlokasaTesim UMMyHOTpaMMbl Ha MOMEHT IIO-
CTYIJIEHUS B CTAIlMOHAP Y MAIMEeHTOB 00C/IeI0BaH-
HBIX TPYIIII IPEJICTAaBJIEHHI B TA0JI. 1.

CHI)KeHHEe HWMMYHOPETY/ISATOPHOTO WHEKCa
OTMEYEHO YV 94.7 % TaIueHTOB OCHOBHOH TPYIIIBI U
92.5 % Tpynmbl cpaBHEHUA (p = 0.641). [Ipu ananmmze
BesimunHbl TP B aHAIM3UPyeMBIX TPYIIIAax y/1a10Ch
BBISIBUTH CTAaTUCTUYECKN 3HAUMMOE OTIUYUE: CHU-
skeHue ypoBHA VPU 110 BeJIMUMH MeHee 0.2 Xapak-

for nonparametric qualitative variables. For prob-
able evaluation of risk factors the odds ratio (OR)
and the 95% confidence interval (CI) in the binary
logistic regression module were calculated. Differ-
ences were considered to be reliable at p < 0.05. OR
value over 1 and p < 0.05, risk factor was consid-
ered statistically significant. Statistical treatment
of the findings was done with the application of
“Biostat”, STATISTICA 8.0 program package for
PC [12—-14].

The study was conducted in compliance with
regulations of WMA Helsinki Declaration (Seoul,
South Korea, October, 2008) in terms of the Ex-
planatory Notes to paragraph 29 (Washington,
2002) and 30 (Tokyo, 2004). The research design
was approved by Ethical Committee of Omsk State
Medical University.

RESULTS AND DISCUSSION

Both in the main and comparison groups the
cases with nonspecified HIV infection stage were
observed, in view of the fact that the investigation
has not been completed for different reasons: in the
main group such cases occurred three times more
often — 26 (10.5%) versus 10 (4.7%) ()¢ = 3.205;
p = 0.023). From the list of cases with complete in-
vestigation HIV infection 2A stage was recorded in
15 patients in MG (6.1%) and 10 (4.7%) patients in
CG (x®= 0.379; p = 0.538), 2B stage in 24 patients
(9.7%) in MG and 7 (3.3%) patients in CG (x>= 2.32;
p = 0.007), 2V stage in 13 patients (5.2%) in MG
and 27 (12.8%) patients in CG (x*>= 8.18; p = 0.005),
3'dstage in 36 patients (14.5%) in MG and 46 (21.8%)
patients in CG (2= 4.123; p = 0.039); 4A stage in
83 patients (33.5%) in MG and 87 (41.2%) patients
in CG (x* = 2.947; p = 0.087), 4B stage in 44 pa-
tients (17.7%) in MG and 23 (10.9%) patients in CG
(x? = 4.28; p = 0.039), HIV infection 4V stage in
7 patients in MG and 4 patients in CG. Clinical signs
of immunodeficiency (impetiginous skin and sub-
cutaneous cellular tissue lesions, fungal diseases,
body mass deficiency) were observed in 193 (77.8%)
patients in MG and in 126 (59.7%) patients in CG
(x®=17.63; p < 0.001). Sepsis was revealed in 9 pa-
tients in MG and in 4 patients in CG.

Immunogramme index numbers at the date of
hospital admission in patients of the studied groups
are presented in Table 1.

The decrease of immunoregulatory index
is noted in 94.7% patients of the main group
and in 92.5% patients of the comparison group
(p = 0.641). When analyzing IRI values in stud-
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TaGuuna 1. [lokazaresii *MMYHOTPAMMbI HA MOMEHT Hayaia XUMUOTEPAIIIH TyGepKyIe3a
Table 1. Immunogramme index numbers at the date of tuberculosis chemotherapy onset

OcHoOBHaf rpymnmna

I'pynna cpaBHeHUA

LbaGRE/AIEdicator Main group Comparison group - p
WPU (nopma 1—2.5), abce. (%):
IRI (standard 1—2.5), abe. (%):
<0.2 39 (25.7) 13 (12.1) 7.141 0.008
<0.5 39 (25.7) 27 (25.2) 0.006 0.939
<0.7 22 (14.5) 23 (21.6) 2.157 0142
<1.0 44 (28.8) 36 (33.6) 0.649 0.421
1.0-2.5 8(5.3) 8(7.5) 0.218% 0.641
ecezo obcaedosaHo / investigated in total 152 (100) 107 (100) — —
Yposens CD,, abe. (%) / CD, count, abce. (%):
<100 30 (18.3) 13 (10.7) 2.536 0.111
100—200 33 (20.1) 16 (13.3) 1.868 0.172
200—-400 45 (27.4) 41(33.8) 1.084 0.298
>400 56 (34.2) 51 (42.2) 1.576 0.209
scez2o obcaedosaHo / investigated in total 164 (100) 121 (100) — —
BupycHas Harpyska, PHK koruit BUY/mut:
Viral load, HIV RNA copies/ml:
<20 000 42 (27.8) 47 (41.9) 5.136 0.023
20 000—100 000 17 (11.3) 18 (16.1) 0.908 0.341
>100 000 92 (60.9) 47 (42.0) 8.896 0.003
ecez20 obcaedosaro / investigated in total 151 (100) 112 (100) — —

* Y@ ¢ momrpaBKoi Meiirca.
¥2 with Yates’ correction.

TEPHO U1 25.7 % OGOJIBHBIX OCHOBHOM T'PYIIIIBI IIPO-
THUB 12.1 % — B rpyIme cpaBHeHus (p = 0.008). IIpu
onerke ypoBHs CD,-1M(pONUTOB y MAalHEHTOB 006-
CJIEIOBAaHHBIX T'PYII CTATUCTUYECKU 3HAUMMBIX OT-
JIMYUU He BBISBJIEHO (p = 0.107). BesmumHa Bupyc-
HOH HArpys3Ku 6oJiee 100 ThIC. KOIUH/MJI 10 Hadasa
TepaIuu B IPyIIe ¢ HeOJIaTONPUATHBIMH UCXOAAMU
BCTpeuasiach Ha 18.9 % uaillle, UeM B T'pPyIIIie CPaBHe-
HUA (p = 0.003); HAIPOTUB: BUPYCHAS HArpy3Ka Me-
Hee 20 000 KOIHI/MJI — Ha 14.1 % Jailie B TPYTIIIE C
GyrarompusATHBIME HicxoziaMu (p = 0.023). B tuamazo-
He [T0Ka3aTeJIs BAPYCHOU HAarpy3KU 20 000—100 000
KOIUI/MJI B 00C/IEIOBAHHBIX TPYIINIaX CTAaTHCTHYE-
CKY 3HAYMMBIX OTJIMYNH He BBISBJIEHO (P = 0.341).
OnnopryHuctuyeckue NHQEKIUU ¢ pa3BepHy-
TOU KJIMHUYECKON KApTHUHOH 3a00JI€BaHU S BBISABIIE-
HBI Y 52 (20.9 %) maruenToB B O’ u y 27 (12.8 %) —
B I'C (3= 5.34; p = 0.021). IIpu aTOM akTuBHasi BOb
(Bupyc dminTeiina — bapp)-uHdeKIus 3aperucTpu-
poBaHay 30 (12.1 %) 6ompHBIX BO 1y 8 (3.8 %) —
B I'C (x* ¢ mompaBkoii Meiitca = 10.36; p = 0.002),
repreTnyeckas HHPEKIUsI — Y 3 U 5 MaI[UEeHTOB CO-
OTBETCTBEHHO, TOKCOILJIA3MO3 — Y 1 U 2 MAIlUEHTOB
COOTBETCTBEHHO, MUKOILJIA3MEHHAsI ITHEBMOHUS —
V 2 HalFeHTOB B KaXK/I0H U3 TPYIII, IIUTOMETraIOBH-
pycuas nadekiusa (LIMBU) — y 10 u 8 mainueHTOB
COOTBETCTBEHHO, XJIAMHUNO03 — YV Q U 2 MAIUEHTOB

ied groups we managed to reveal statistically sig-
nificant difference: the decrease of IRI rate up to
the value less than 0.2 is specific for 25.7% of the
patients in the main group versus 12.1% of the pa-
tients in the comparison group (p = 0.008). When
evaluating CD, lymphocyte count in patients of
the investigated groups the statistically signifi-
cant differences were not revealed (p = 0.107).
Viral load value above 100 000 copies/ml before
therapy onset in the group with unfavorable out-
comes occurred 18.9% more often than in the com-
parison group (p = 0.003); on the contrary: viral
load value under 20 000 copies/ml occurred 14.1%
more often in the group with favorable outcomes
(p = 0.023). In the studied groups statistically sig-
nificant differences were not revealed in the range
of viral load values 20 000-100 000 copies/ml
(p = 0.34).

Opportunistic infections with the comprehen-
sive clinical picture of the disease were revealed in
52(20.9%) patientsin MG and in 277 (12.8%) patients
in CG (x2= 5.34; p = 0.021). Besides the active EBV
(Epstein — Barr virus) infection was recorded in
30 (12.1%) patients in MG and in 8 (3.8%) patients
in CG (x> with Yates’ correction = 10.36; p = 0.002),
herpetic infection was revealed in 3 and 5 patients
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Taosuna 2. Pe3ysipTaThl CTATHCTUYECKOTO aHAIN32a (GAKTOPOB, CBA3AHHBIX ¢ HEOJIAaTOIPUATHBIM HUCX0/I0M TyOepKysesa y

60s1bHBIX ¢ BUY-uHpeknmei

Table 2. The statistical analysis results of the factors associated with unfavorable tuberculosis outcome in HIV co-infected

patients
ITokazaress / Indicator X2 OIII /OR 95% TN OII / 95% CIOR p
Tenepayin30BaHHBIN TYOEPKYIE3 10.63 2.391 1.401—4.082 0.002
Generalized tuberculosis
Nupaexe komopbuanoctu Charlson > 8 6anos 37.23  3.500 2.320-5.282 <0.001
Charlson comorbidity index > 8 points
AKTHBHOE yIIOTpebieHre HHBEKIMOHHBIX HAPKOTHKOB 2.62 1.374 0.935—2.019 0.106
Active use of injection drugs
JIBycroponuuii mporecc / Bilateral process 20.47 2.833 1.937-4.145 <0.001
PactpocTpaHeHHOCTD mpoifecca (¢ mopakeHuem 6osiee 2 26.53 2.680 1.835-3.916 <0.001
JI0JIeH JIETKUX)
Process extension (with lesion more than two lung lobes)
MBT (+) / MBT (+) 14.123 2.039 1.403—2.963 <0.001
MJIY MBT / MDR MBT 14.62 1137 1.444-3.164 0.002
Pacmiaz sterounoii Tkanu / Pulmonary tissue patholysis 46.73  3.777 2.562—-5.569 <0.001
Hanuune x1uHUYECKUX TPU3HAKOB UMMYHO/ieULIUTA 17.65 2.367 1.576—3.555 <0.001
Presence of immunodeficiency clinical signs
Otkas or APBT / ARVT refusal 11.40 2.069 1.351—3.167 <0.001
Hasnuue pa3BepHYTOH KJIMHUYECKON KapTUHBI BOB- 10.36  3.492 1.564—7.795 0.002
nHGpeKIUU
Presence of EBV infection comprehensive clinical picture
BupycHas Harpyska > 100 000 PHK konuii BUY/mu 8.896 2.058 1.360-3.114 0.003
Viral load > 100 000 HIV RNA copies/ml
IIpexxneBpeMeHHOe MpeKpalleHue Kypca XUMUOTEPAIIUA  95.49  9.334 5.736—15.189 <0.001

TyOepKyiesa
Untimely cessation of tuberculosis chemotherapy

COOTBETCTBEHHO. AHTHPETPOBUPYCHYIO TepaIuio
rosty4astu 48 (19.4 %) 60abHbBIX B OI' 11 70 (33.2 %) —
BI'C (= 11.40; p < 0.001)

Pacuer wunHpexkca komopbumanoctu Charlson
mokaszaj, uto 198 (79.8 %) Gonpubix B OI' 1 112
(53.1 %) — B I'C umesin BeJIMYUHY HHJIEKca GoJiee
8 GasnoB (%= 37.23; p < 0.001). OTKa3 OT MPOOJI-
JKeHUA Tepanuu 3adukcupoBaH y 6 nanueHTos Ol
B I'C TakoBBIX He GBLIIO.

Pe3ysibTaThl CTATUCTUYECKOTO aHaIn3a (paKTo-
POB, CBIBaHHBIX C HEOJIATOMPUATHBIM HUCXOJIOM TY-
Gepkyse3a y 60sbHBIX ¢ BIIY-undekiuel, npes-
cTaBJIEHBI B Ta0JI. 2.

JlaHHbIe, IpeicTaBIEHHbBIE B TA0JI. 2, TOKA3bIBa-
0T, YTO Pa3BUTHE BO3MOYKHOTO HEOJIATOMPUSITHOTO
ncxoza Tybepkysiesa y 6osbHbIXx BUY-nHbeknuei
omnpeziesisieT HaJIUYKe PacipoCTPaHEHHOTO, ¢ ITopa-
JKeHHeM 2 U 60Jiee 0JIeH JIETKUX, HEPEIKO IBYCTO-
pOHHEro TybGepKyJIe3HOTO IIPOIlecca, UTO SIBJISIET-
¢s1 0COOEHHOCTBIO TeueHUsI TybepKyie3a y 60JIbHBIX
BUY-undexueii, o0coOeHHO Ha MO3HUX CTaJUIX
Oosie3Hu [15]. Bosblas yacToTa BISIBJIEHHsI pacra-
Jla JIETOYHOH TKaHH, COIPOBOXKIAIIIErOoCs BbIJEe-

respectively, toxoplasmosis was revealed in 1 and
2 patients respectively, mycoplasmal pneumonia
was recorded in 2 patients in each group, cytomeg-
alovirus infection (CMVI) was found in 10 and 8
patients respectively, chlamidiosis was revealed in
9 and 2 patients respectively. 48 (19.4%) patients
in MG and 70 (33.2%) patients in CG (¥ = 11.40;
p < 0.001) received antiretroviral therapy.

Charlson comorbidity index calculation showed
that 198 (79.8%) patients in MG and 112 (53.1%) pa-
tients in CG had the index value more than 8 points
(x?=37.23; p < 0.001). The refusal from the therapy
continuation was recorded in 6 patients in MG, but
in CG there was none.

The statistical analysis results of the factors
associated with unfavorable tuberculosis outcome
in HIV co-infected patients are represented in Ta-
ble 2.

Data presented in Table 2 give the evidence
that development of possible unfavorable outcome
of tuberculosis in HIV co-infected patients defines
the presence of extended, more than two damaged
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JIeHHEM MUKOOAKTepUU ¢ MHOKEeCTBEHHOU JieKap-
CTBEHHOH YCTOHYMBOCTBIO K IIPOTUBOTYOEpPKYJIe3-
HBIM IIpenapaTram, Kak IpaBUJo, CBsi3aHa C HECBOEB-
PEMEHHBIM BBISIBJIEHUEM TYOEpPKYJIE3HOTO IIPOIIEC-
ca [15] u3-3a JIErKOMBICJIEHHOTO OTHOIIIEHUS MaIly-
€HTOB K COCTOSTHUIO COOCTBEHHOTO 3/T0POBbs [16] U
HU3KOU ITPUBEPKEHHOCTHIO MAI[UEHTOB K BBITIOJTHE-
HUIO BpaueOHBIX PEKOMEH/IAINM, O0BACHIONENR B
ToM umcsie oTkas oT APBT u npexxieBpeMeHHOe TIpe-
KpaleHrue Kypca MpPOTHUBOTYOEepPKYIE3HOH XHMUO-
Tepanuu. Bce 5TO, B COBOKYITHOCTH C 0COOEHHOCTSI-
mu TeueHusi BUY-undexknuu Ha PoHE pa3BuBIIE-
rocs Tybepkysesa (HaJu4ne KJINHUYECKUX IPU3HA-
KOB UMMYHO/IepUITNTA, pa3BEPHYTAsA KIMHUYECKAS
kaptuHa BOB-undekuy, BeJMunHa BUPYCHOU Ha-
rpy3ku 6osee 100 000 PHK xomuit BUY /mu1) u mac-
COU COIYTCTBYIOIIUX COMAaTHUYECKUX U UHDEKITUOH-
HBIX 3a00JIeBaHUM (BeJTMUMHA WH/IEKCAa KOMOPOHU/I-
Hoctu Charlson > 8 6asioB), 06yCJIOBIMBAET BBHICO-
KU pUCK HeOIarOMPUsATHOTO UCX0/1a TYOepKyiesa y
MaIeHTOB ¢ KOMOPOU/THOH mmaToJioruek [17, 18].

Bce 3T dakThl MOKA3bIBAIOT BAXKHOCTH MEIK-
JIUCHIUIIMHAPHOTO TIOAXO/la B pelleHuu mpobJie-
MBI MOBBINIEHU ST 3D (GEKTUBHOCTH JIeUeHUsT 6OTHbHBIX
BlY-acconnmupoBaHHBIM TyOEpKyJIE30M U CBHJE-
TEJBCTBYIOT O HEOOXOJITUMOCTH COBEPIIIEHCTBOBAHU
UMEIOIUXCS aJTOPUTMOB BeJIeHUsI JAHHBIX 0OJIb-
HBIX U BHEJIPEHUS HEIIPEPBIBHOTO MICHXOJIOTUIECKO-
O CONPOBOXKJIEHUA Jyig (OPMHUPOBAHUS IIPUBEP-
JKEHHOCTH TAIIMEHTOB K BBIMTOJIHEHUIO BpayeOHBIX
PEKOMeHJaIui.

JAK/IIOUEHMUE

OCHOBHBIMU CTATUCTUYECKU 3HAUMMBIMU (aK-
TOpaMH pHcKa HeOJIaronpusaTHOTO HUCX07a TyDepKy-
sie3a’y 60sibHBIX BUY-mHbeKIIMeH ABISIOTCA: 1) CBSA-
3aHHBIE C 0COOEHHOCTSIMU TE€UYEHUsI TYOEpPKyJIe3HO-
o Impoliecca — HaJIMYKe PacipoCTPaHEHHOTO, C TT0-
pakeHueM 2 u OoJiee 0JIEeH JIETKUX, JBYCTOPOHHE-
ro TyOEpKyJIe3HOTO IIPOIecca, € PaCHajioM JIErod-
HOH TKaHu U BbizesenneM MBT ¢ MHOXKeCTBEeHHOU
JIEKAPCTBEHHON YCTOWYHBOCTHIO K IPOTUBOTYGEP-
KyJIE3BHBIM IIperiapaTaM, reHepaau3aius TybepKy-
Jie3a ¢ opaskeHueM 2 u 60Jjiee OPraHoB; 2) CBA3aH-
HbIe ¢ 0cOOeHHOCTAMU TeueHus1 BUU-undexun —
HaJINuMe KJIMHUYECKUX IMPU3HAKOB UMMYHO/edU-
[IUTa, Pa3BEPHYTON KJIMHHUYECKOH KapTHUHBI BIb-
uHOEKIUY, BeJIUUYNHA BUPYCHOU HArpy3Ku OoJjee
100 000 PHK xkomwuit BUY/Mmit; 3) mpexaeBpeMeH-
HOe TIpeKpalleHre Kypca XUMHUOTEpAuu TyOepKy-
sie3a, otkas oT APBT; 4) BestmunHa UHAEKCA KOMOP-
ounuocrtu Charlson > 8 6as10B.

ITony4yeHHBIE pe3yIbTaThl CBHETEIHCTBYIOT O
HEOOXOIUMOCTH TIEPECMOTPA UMEIOIIUXCS aJITOPUT-

lung lobes, quite often bilateral tubercular process
that is the characteristic of the course of tubercu-
losis in HIV co-infected patients, especially at the
advanced stage of disease [15]. The high frequency
of the detection of lung tissue patholysis accompa-
nied by mycobacteria excretion with multiple drug
resistance to antituberculous drugs is associated
as a rule with untimely tubercular process reveal-
ing [15] because of thoughtless and careless pa-
tient’s attitude to his own health state [16] and low
patient’s adherence to healthcare practitioner’s ad-
vice following explaining notably the refusal from
ARVT and untimely cessation of chemotherapy. All
of this combined with HIV infection course pecu-
liarities against a background of developing tuber-
culosis (the presence of immunodeficiency clinical
signs, EBV infection comprehensive clinical pic-
ture, viral load > 100 coo HIV RNA copies/ml)
and a lot of accompanying somatic and infectious
diseases (Charlson comorbidity index is > 8 points)
determines a high risk of unfavorable outcome of
tuberculosis in patients with comorbid pathology
[17, 18].

All this evidence shows the importance of inter-
disciplinary approach in the solution of the problem
of TB/HIV co-infected patient treatment efficiency
increase and testifies to the need of improvement of
existing patients’ data management algorithms and
implementation of continuous psychologic support
to form patients’ adherence to healthcare practitio-
ner’s advice following.

CONCLUSION

Basic statistically significant risk factors of the
unfavorable outcome of tuberculosis in HIV co-in-
fected patients are: 1) risk factors damage with the
peculiarities of the tuberculosis process — the pres-
ence of a widely extended, with the affection of two
lung lobes and more, bilateral tubercular process,
with lung tissue patholysis and the shedding of
multidrug-resistant MBT to antituberculous drugs,
the generalization of tuberculosis with the lesion of
2 organs and more; 2) risk factors associated with
characteristics of the course of HIV infection — the
presence of immunodeficiency clinical signs, a com-
prehansive clinical picture of EBV infection, the in-
tensity of the viral load is over 100 000 RNA copies
of HIV/ml; 3) a pre-term cessation of chemotherapy
for tuberculosis, refusal of antiretroviral therapy;
4) Charlson comorbidity index > 8 points.

The obtained results are the evidence of the
need to reconsider the existing algorithms for the
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MOB BeJieHU A nanuenToB ¢ BUY-acconuupoBaHHBIM
TyOepKyjIe30M C y4eTOM BBISBJIEHHBIX (haKTOPOB
pucka HeOJIarOIPUSITHOTO UCXo/1a 3a00IeBaHU .

Koudaukr nuHTEepecoB. ABTOPHI 3a5IBJISAIOT 00
OTCYTCTBUU KOH(MIINKTA UHTEPECOB.
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AHHOTAIIUA

Iesib paboThl — U3YUUTH (PaPMAKOKUHETHYECKUH TPOUIIb aHTHATPEraHTa HHI0JTHHOHOBOTO psizia (GRS) B mas-
Me KPOBH KpbIC ¥ KPOIIKOB. GRS BBOAMJIN OHOKPATHO KPbICAM U MHOTOKPATHO KPOJIMKAaM BHYTPUIKEJIYIOUHO B BUJIE CY-
CIIEH3UU B 0.5% BOJTHOM PACTBOPe KapOOKCUMETHIIIEITIONO03bL. FI3yueHre Mpeficka3yeMOCTH POCTa CUCTEMHOM HKCIIO3H-
UM B OTBET HA YBeJIMYEHHUE JIO3bI IPOBOJIMJIM B PAMKAX HUCCJIEIOBAHU A JINHEHHOCTH (hapMaKOKHHETHKH B 7I03aX 10, 20 U
40 MT/KT Ha KpbicaX. /1151 onleHKH abCcoTHOH 6uozoctynHocTr GRS BBOIMIIN B BEHY KPBICAM B JI03€ 1 MT/KT B BUJIE pac-
TBOPA B 50% IOJIN3TUJIEHIVINKOJIE — 400. KPOBB y KpBIC 1TOCJIe BBe/IeHN A 3a0UpaJIl B TOUKAX 10, 20, 30, 45 MUH, 1, 2, 4, 8
1 24 4 (10 5 KPBIC HA TOUKY). [1J15 UBYYEeHU I BO3MOKHOM KYyMYJIAINHN KPOJTHUKAM IIEpOPaIbHO MHOTOKPATHO (1 pa3 B IEHD B
TeueHue 10 AHel) BBoauau GRS, KpoBb 3abupasiu nmocse 1, 5 1 10-T0 BBEIEHHUsI B TOUKAX 30, 45 MUH, 1, 2, 4, 8 1 24 4.

BrraBiieHO, 4TO GRS GBICTPO BCachIBAETCS U3 XKEIYAOIHO-KHUIIEYHOTO TPAKTA € JOCTHUKEHNEM MaKCHUMAaJIbHOH KOH-
IIEHTPallu{ B TOUKe 1 9 ¥ uMeeT aOCOIOTHYI0O OHOIOCTYIIHOCTD 23 %. BesmuuHa cucreMHoM skenosunuu AUC pacteT
JIMHEHHO C yBEJIMUEHHUEM JTO3BI OT 10 JI0 20 MT/KT, IIOBBIIIIEHUE JIO3bI 10 40 MT/KT He IPUBOIUT K COOTBETCTBYIOIIEMY PO-
cty AUC, KoTOpas BBIXOAUT Ha Iy1aTo. MHOrOKpaTHoe (10-KpaTHOe) BHYTPIIKEIyA0UHOe BBeAeHrue GRS kponnkam He
IIPUBOAUT K 3HAYNMOMY U3MEHEHUIO BEJINUNHBI CHCTEMHOHN 9KCIIO3UIIIH.

Kmouesstle crosa: AHTHUArperaHT, IPON3BOAHOE NHAOJIMHOHA, JINHENHOCTD (I)apMaKOKI/IHeTI/IKI/I, GRS.

ABSTRACT

The aim of the work is to study the pharmacokinetic profile of the antiplatelet drug of indolinone series (GRS) in the
blood plasma of rats and rabbits. GRS was administered once to rats and repeatedly to rabbits intragastrically as a suspen-
sion in 0.5% aqueous solution of carboxymethyl cellulose. The study of the predictability of systemic exposure growth in
response to dose increase was carried out as part of a study of the linearity of pharmacokinetics in doses of 10, 20 and 40
mg/kg in rats. To assess the absolute bioavailability GRS was injected into the vein in rats at a dose of 1 mg/kg as a solution in
50% polyethylene glycol — 400. Blood from rats after administration was taken at points of 10, 20, 30, 45 min, 1, 2, 4, 8 and
24 h (5 rats per point). To study the possible accumulation of rabbits GRS was orally repeatedly (1 time per day for 10 days)
administered, blood was taken after 1, 5 and 10 administration at points of 30, 45 min, 1, 2, 4, 8 and 24 h.

It was found that GRS is rapidly absorbed from the gastrointestinal tract with a maximum concentration at 1 h and
has an absolute bioavailability of 23%. The value of the system AUC exposure increases linearly with increasing doses
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from 10 to 20 mg/kg, increasing the dose to 40 mg/kg does not lead to a corresponding increase in AUC, which goes to
the plateau. Repeated (10-fold) intragastric administration of GRS to rabbits does not lead to a significant change in the

value of the system exposure.

Keywords: antiplatelet drug, indolinone derivative, linearity of pharmacokinetics, GRS.

BBEAEHWE

dapmakoguHAMUKaA JIEKAPCTBEHHBIX CPEJCTB
IepopaIbHOTO TPUMEHEHU S BO MHOTOM 3aBHUCUT HE
TOJIBKO OT TPOITHOCTH K MUIIIEHH, HO U OT uX hapMa-
KOKWHETUKH (OMOOCTYITHOCTH, BEJITMIHUHBI CHCTEM-
HOU 5KCHO3uIuM). IMEHHO 3TH MOKa3aTeJIN OIpe-
JIeJIAIOT I03UPOBAaHUE JIEKAPCTBEHHOT'O CPEJICTBA U
JINCKPETHOCTD €T0 IPUMEHEHM .

HoBoe coegrHeHME C aHTUTPOMOOTUIECKOH aK-
TUBHOCTBIO GRS sBJIfleTCA TPOM3BOHBIM MH/0JIH-
HOHa. BelriecTBa 3TOTO psifia ABIAIOTCSA HHAYKTOPA-
MU I[TATO30JIbHON TYaHUJIATIIUKJIA3HI [1].

IIEJIb UCCJIEJJOBAHUSA

N3yunuth GdapMaKOKMHETHYECKUH IpodUIIb
aHTUArperaHTa WHAOJWHOHOBOTO PsZia B ILJIa3Me
KPOBH KPBIC U KPOJIUKOB.

MATEPHAJIBI 1 METO/bI

B kauecTBe HcCcCJIeZ[yeMOTO BeIECTBA UCIIOJIb-
30Bajii obOpasel] apMaleBTUUYECKON CyOCTaHI[UH
GRS (2-[2-[(5RS)-5-(ruppokcuMeTHII)-3-MEeTHUII-1,3-
OKCa30JIUIUH-2-UIH/IeH]-2-1naHo3TuIuieH]|-1H-
un01-3(2H)-0H) (puc. 1).

B ombITax UCoap30Bau 200 CBOOOAHBIX OT M-
TOTeHHOI (GJIOPHI KphIC cTOKa Sprague Dawley u 6
KOHBEHITMOHAJIBHBIX KPOJIMKOB KaJau(OpHUNCKOU
opoasl. KpbIce! Ob1yIH Maccoi 270—330 T U BO3pac-
TOM 2.5—3 Mec, KPOJIMKH — Maccoif 2500—2800 T u
Bo3pacToM 6 Mec. Ilepes BHyTpU»KeTy/IOUHBIM BBe-
JIEHUeM KUBOTHBIX JINIIIAJIN KOpMa Ha CPOK He 60-
Jlee 24 4, COXpaHAs IOCTYII K TUTHheBOU BOJIE.

I[Ipu TpOBEAEHUN SKCIEPUMEHTOB PYKOBOJ-
CTBOBAJIVICH ITPUHITUIIAMU, U3JI0’KEHHBIMU B IPEK-
tuBax EBporetickoro coobuiectsa (86/609/EEC) u
XeTbCUHCKOH JeKJapanuu. V3 sKcrepuMeHTa KHU-
BOTHBIX BbIBOAMIN 5BTaHasuel B CO,-kamepe.

INTRODUCTION

The pharmacodynamics of oral medications
largely depend not only on the tropism to the target,
but also on their pharmacokinetics (bioavailability,
systemic exposure). These indicators determine the
dosage of the drug and the discreteness of its use.

A new compound with antithrombotic activity
of GRS is an indolinone derivative. The substances
of this series are inducers of cytosolic guanylate cy-
clase [1].

AIM OF THE RESEARCH

To study the pharmacokinetic profile of the an-
tiplatelet drug of the indolinone series in the blood
plasma of rats and rabbits.

MATERIALS AND METHODS

A sample of the pharmaceutical GRS substance
(2-[2-[(5RS)-5-(hydroxymethyl)-3-methyl-1,3-0x-
azolidin-2-ylidene]-2-cyanoethylidene]-1H-indole-
3(2H)-one) was used as a test substance (Fig. 1).

In the experiments 200 Sprague Dawley
pathogenic flora-free rats and 6 conventional Cali-
fornian rabbits were used. Rats were weighting
270—-330 g and 2.5—3 months old, rabbits — weight-
ing 2500—2800 g and 6 months old. Before intra-
gastric administration animals were deprived of
food for a period of not more than 24 hours, while
maintaining access to drinking water.

The experiments were guided by the principles
laid down in the directives of the European Com-
munity (86/609/EEC) and the Helsinki Declara-
tion. Animals were removed from the experiment
by euthanasia in a CO, chamber.

GRS was administered intragastrically to rats
in 1 intake in a volume of 1 ml as a suspension in

0
o
0
N
N
/
c

Hg

Puc. 1. CrpykrypHasa dopmyna GRS
Fig. 1. Structural formula of GRS
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BryTpuxenynouno kpeicam GRS BBoauau B
1 mpueM B o0ObeMe 1 MJ B BUJIe CYyCIEH3UHU B 0.5%
BOTHOM  PacTBOpe  KapOOKCHMETHUJIIELITIOIO3bI
(KMLI), kposnkaMm — B 00'beMe 5 MJI. BHyTprBEHHO
GRS BBO/IMIN B 00BEME 0.3 MJI B 50% BOITHOM pac-
TBOpe [13AI-400 (CTepuaIn3aIiuio OCyIIeCTBIISIIN Y-
TeM dunpTpanuu Guasrpom Minisart 17597-K).

[ usydeHus jsuHedHOCTH hapMaKOKMHETU-
KU HCIIOJIb30BaN 3 7103kl cybcTtanimu GRS, koTo-
pble BBOAWIIU BHYTPHIKEITYIOUHO: 10, 20 U 40 MI/KT.
KpoBs 3a6upasu 10 BBEZIEHHA U B TOUKaX 10, 20, 30,
45 MUH, 1, 2, 4, 8 U 24 4 1I0CJIe BBeJIeHU (110 5 KPbIC
Ha TOYKY). /111 n3ydeHus abcoroTHOU OGHOIOCTYII-
HOCTH KpbIcaM BHYTpuBeHHO BBoAuIN GRS B mo3e
1 MI/KT, 3a00p KPOBHU OCYIIECTBJISIJIM B BBIIIEYKa-
3aHHBIX TOUKAX (TaKIKe IO 5 KPbIC HA TOUKY).

Jl71a mcesieloBaHUA BO3MOXKHON KyMYJISIIUU 6
KPOJIMKAM BBOZMJIM B TeUeHUE 10 CYT (1 pa3 B CYTKH)
GRS nepopasibHO B 103€ 110 MI/KI, KPOBb 3a0mpa-
JIM TIocJIe 1, 5 ¥ 10-To BBeJZleHu: io mpuema GRS u B
TOUKAX 30, 45 MUH, 1, 2, 4, 8 U 24 4 MOCJIe BBEJIEHUSI.
Ha ocHOBaHWU NOJTyYeHHBIX 3HAUEHUN KOHIIEHTPA-
nuit paccuutsiBaiu AUC Ha 1, 5 U 10-H /1eHb, 3Have-
HUS CPAaBHUBAJIH.

B 3artannpoBaHHBIE BpEMEHHBIE TOUKHU Y KPBIC
KPOBb 3a0MPAJIN U3 IOJIOCTHU CEP/ILIA, Y KPOJIUKOB —
13 KpaeBou BeHbI yxa. KpoBb cTaOMIM3UPOBAIIU Te-
napuaoM (50 EJl/Mu1), BeIENAIN 11a3My U IIOMe-
masu B npobupku Tuna Eppendorf. O6pasmb! miasz-
MBI KPDOBH HEMEJIJIEHHO 3aMOPa’KUBAJIU B KUJIKOM
a30Te W XPAaHWIN B HU3KOTEMIIEPDATYPHOM XOJIO-
JIUJIBHUKE IIpU TeMIlepaType —70 °C 10 IpoBeZieHN
aHaINu3a.

Jisa xonudectBeHHOro onpezesneHus GRS B
IJIa3Me >KMBOTHBIX HCIIOJIb30BAaJIN BBICOKO3(deK-
TUBHBIM KUJKOCTHBIA Xxpomarorpad «Mwuiuxpom
A-02» ¢ YO-cneKTpoOTOMETPUYECKUM JETEKTO-
pom (BAO «dxoHosa», HoBocubupck, Poccust). Ana-
JIN3 TPOBOAMJIN HA KOJIOHKE Pa3MepOM 75 X 2 MM
U 3amoJiHeHHOU copbenToM ProntoSil-120-5-C18 AQ
¢ naMeTpoM dacTul copbeHTa 5 MkM. O6pabot-
KY XpOMaTOI'PAMM OCYIIECTBJISIN C TIOMOIIBIO IIPO-
rpaMMHOro obecneuenuss «MynsTuXpom» (3A0
«Ammnepcen», Poccus). [lepemeninBasve 6noobpas-
IIOB B IIPOIlecce SKCTPAKIIMYU ITPOBOIMIIN Ha j1abopa-
TOPHOM MeIUITMHCKOM Iieiikepe Vortex V-3 (Elmi,
JlaTBus). JIaA OcaXKJEeHHsA BOJHO-OPraHHMYECKOH
¢dasb1 obpasma ucrnosb3oBaau neHTpudyry Biofuge
pico (Heraeus, I'epmanus), A1 ynapuBaHHs Opra-
HUYECKOTO PACTBOPUTEJNISI — BaKYYMHBIN KOHIIEH-
tparop UniEquip 100 ECH (Univapo, 'epmanusi).

Jnsa wusBnedenus GRS mnpumeHANIN MeTOZ
QuEChERS, ocuoBaHHBIN Ha XKUAKOGDA3HON BKC-
TPaKIIUHU al[€TOHUTPUIIOM.

0.5% aqueous solution of carboxymethyl cellulose
(CMC), to rabbits — in a volume of 5 ml. Intrave-
nous GRS was administered in a volume of 0.3 ml
in a 50% PEG-400 aqueous solution (sterilization
was carried out by filtration with a “Minisart 17597-
K” filter).

To study the linearity of pharmacokinetics
3 doses of the substance GRS were used, which
were administered intragastrically: 10, 20 and
40 mg/kg. The blood was taken before the injection
and at the points of 10, 20, 30, 45 min, 1, 2, 4, 8 and
24 hours after the administration (5 rats per point).
To study the absolute bioavailability of the rats, in-
travenous GRS was administered at a dose of 1 mg/
kg, and blood was taken at the above points (also
5 rats per point).

To study the possible accumulation 6 rabbits
were administered for 10 days (1 time a day) GRS
orally at a dose of 110 mg/kg, blood sampling was
carried out after 1, 5 and 10 administration before
taking GRS and at points of 30, 45 min, 1, 2, 4, 8 and
24 h after administration. On the basis of the ob-
tained values of concentrations AUC was calculated
on the 1%, 5™ and 10" day, the values were compared.

At the scheduled time points in rats blood was
taken from the heart cavity, in rabbits — from the
marginal vein of the ear. The blood was stabilized
with heparin (50 U/ml), plasma was isolated and
placed in Eppendorf-type tubes. Plasma samples
were immediately frozen in liquid nitrogen and
stored in a low-temperature refrigerator at —70°C
until analysis.

For the quantitative determination of GRS in
the plasma of animals, the “Milichrom A-02” high
performance liquid chromatograph with a UV
spectrophotometric detector was used (“Ekonova”,
JSC, Novosibirsk, Russia). The analysis was carried
out on a 75 x 2 mm column filled with ProntoSil-
120-5-C18 AQ sorbent with a particle diameter of
5 um. The chromatograms were processed using
the “MultiChrom” software (“Ampersend”, JSC,
Russia). The mixing of biological samples in the
extraction process was carried out on a labora-
tory medical shaker “Vortex V-3” (Elmi, Latvia).
The centrifuge “Biofuge pico” (Heraeus, Germany)
was used to precipitate the aqueous-organic phase
of the sample, and the vacuum concentrator “Uni-
Equip 100 ECH” (Univapo, Germany) was used to
evaporate the organic solvent.

For the extraction of GRS, the QuEChERS
method was used, based on liquid-phase extraction
with acetonitrile.

46

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



doi: 10.31549/2542-1174-2019-3-44-51

Bykov V.V. et al. / Journal of Siberian Medical Sciences 3 (2019) 44—51

BricokoadpeKTUBHYIO KUJKOCTHYIO XpOMaTO-
rpaduio MPOBOUIIH IIPU CIIEAYIONTUX YCAOBUAX:

— nozBKHAA pasza A — 0.01 M pacTBOp ammo-
Hus anerara (pH 4.0);

— noziBHKHAA asza b — meTaHoT;

— CKOPOCTB IIOTOKA 3JTI0EHTA — 0.15 MJI/MUH;

— TeMIleparypa KoJoHKU — 35 °C;

— 00'beM BBOAUMOH MPOOBI — 20 MKJT;

— JJIMHA BOJIHBI YO-ZieTeKkTOopa — 360 HM;

— PEKUM 3JIIOUPOBAHUSA — IPA/IUEHTHBIN.

PazpaboTaHHYI0 METOAUKY BaJIHAUPOBAJIH CO-
mI1acHo TpeboBaHUAM [2, 3]. MeTposornyecKkue xa-
PaKTEpPUCTUKU PACCUUTHIBAIN COTIIACHO [4].

Ha ocHOBaHMHM TOJIydYeHHBIX XpomaTtorpadu-
YeCKUX JAHHBIX CTPOMJIH (papMaKOKUHETHYECKUE
npoduiy, pacueT papMaKOKUHETUYECKUX IlapaMe-
TPOB U CTaTUCTHYECKYI0 0OpabOTKY IOJIyYeHHBIX
Ppe3yabTaTOB IIPOBOJAUJIN C HOMOIIbIO MaKeTa IMpo-
rpammbl Microsoft Excel. [Ins Bcex dbapmMakokuHe-
THYECKHUX [TapaMeTPOB PACCUUTHIBAIN CpejiHee 3Ha-
YeHUe U CTAH/IAPTHYIO OLIUOKY CPeTHErO.

PE3YJIBTATHBI 1 OBCYKJEHUNE

GRS OBICTPO BcachIBaeTCsi W3 IKEJIYAOYHO-
KHUIIIEYHOTO TPaKTa C JOCTHUIKEHHEM MaKCHUMyMa
(T_,) Jepes 1 9 mocie BBeEHUA U ONpPeesAeTcsa B
KPOBHU B TeueHHe KaK MUHUMYM 12 4 B J[MAlla30HE
103 OT 10 710 40 MT/KT (puc. 2).

OITHOKpaTHOe BHYTPHUIKEJIYIOUHOE BBeJIEHUE B
JlMara3oHe 7I03 10—20 MI/KT IPUBOJUT K COIOCTA-
BUMOMY C JI0301 YBEJIMUEHHUIO CUCTEMHOU DKCIIO3HU-

nuu AUC (HT X 14/MJ1): 149.1 £ 59.4 JJI51 JO3BI 10 MT/KT
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High performance liquid chromatography was
performed under the following conditions:

— mobile phase A — 0.01 M ammonium acetate
solution (pH 4.0);

— mobile phase B — methanol;

— the flow rate of eluent — 0.15 ml/min;

— column temperature — 35°C;

— volume of sample injected — 20 pl;

— UV detector wavelength — 360 nm;

— elution mode — gradient.

The developed methodology was validated ac-
cording to the requirements of [2, 3]. Metrological
characteristics were calculated according to [4].

Based on the obtained chromatographic data,
pharmacokinetic profiles were constructed, phar-
macokinetic parameters were calculated and the
results were statistically processed using the Mi-
crosoft Excel software package. For all pharmaco-
kinetic parameters the mean value and standard
error of the mean were calculated.

RESULTS AND DISCUSSION

GRS is rapidly absorbed from the gastroin-
testinal tract to a maximum (T__ ) in 1 h after ad-
ministration and is determined in the blood for at
least 12 h in the dose range from 10 to 40 mg/kg
(Fig. 2).

A single intragastric administration in a dose
range of 10—20 mg/kg leads to a dose-related in-
crease in systemic AUC exposure (ng x h/ml):
149.1 + 59.4 for a dose of 10 mg/kg and 259.4 +

..... 10 mMr/kT | mg/kg

= = =20 mr/kr | mg/kg

40 mr/xr | mg/kg

120 240 480 1440

Bpewmsi, mun / Time, min

Puc. 2. Ycpennennsie papmakokuHeTrndeckue nmpoduin GRS B rmiazme Kposu
Fig. 2. Average pharmacokinetic GRS profiles in blood plasma
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U 259.4 + 75.1 17151 O3Bl 20 MT/KT. YBEJTUUEHHUE BBO-
JIUMOU JI03BI 710 40 MT/KT He IPUBOAUT K COIIOCTA-
BuMomy pocty AUC (3HaueHUe B 3TOH /03€ PaBHO
312.4 + 88.3 HI x 4/MJI), KOTOPOE BBIXOJUT Ha ILjIa-
TO. 3HaUeHNE MaKCHUMAaJIbHO M3MEPEHHOU KOHIIEH-
tpanuu (C__ ) pacTeT cou3MepuMO J03€.

Taxum obpasom, dapmakokuHetuka GRS mpu
BHYTPHKEJYJIOUHOM BBEJIEHUH B JUalla30HE 103
10—20 MTI/KT HOCHUT JIMHEHHBIH XapakKTep, OJHAKO
YBeJIMUEHUE JI03BI 710 40 MI/KT 3Ty JINHEHHOCTH Ha-
pymaetr. HapyieHue JumHEWHOCTH (apMaKOKHHE-
Tuku GRS B 7103€ 40 MI/KT MOKeT OBbITH CJIECTBU-
eM HAaCBIIEeHUS aKTUBHBIX ITEPEHOCYUKOB BEIECTB
iy Bbixoma GRS U3 30HbI aKTUBHOT'O BCAChIBAHU .

CHmxeHne koHIeHTpanuu GRS HocuT nByX-
(aszubIil xapakTep. 3HaueHUsA GapMaKOKUHETHYeE-
CKHUX IapaMeTPOB MO3BOJIAIOT 3aKJII0YUTH, UTO GRS
JIOBOJIBHO MEJIJIEHHO BBIBOJIUTCSI U3 OpPTaHU3Ma, Ha
YTO YKa3bIBAET HEBBICOKASI KOHCTAHTA JTUMHUHAIIU
BO BCEX HCCJIEZIOBAHHBIX /103aX (k ; HaXoquTCA B 1M~
amasoHe 0.29—0.33 4Y™') ¥ JOBOJIBHO BBICOKHH ITO-
KasaTejb BPEMEHHU IIOJIYBBIBEJEHUS (Tl/z) U CpeJi-
HEro BpPEMEHM YJepKaHUSA BEIIeCTBAa B OpPraHU3-
me (MRT). CyliecTBEHHBIX pa3IUUYUN B 3HAUEHUSIX
(apMaKOKHHETHUECKUX IIapaMETPOB OTMEUYEHO He
ObLJIO, B YACTHOCTU: 3HAUEHU s BPEMEHU I10JTyBbIBE-
JIEHU I, KOHCTAHTBI JIMMUHAIIUYN U CPEJTHETO BpEMe-
HHU y/Iep>KaHUs BEIeCTBa B OpraHU3MeE CTaTUCTHYe-
CKU 3HAYMMO HE OTJIMYAJINCh BO BCEX HCCJIEIOBAH-
HBIX J1o3ax (TabJr. 1).

ITocne BHyTpuBeHHOro BBeeHUuA GRS Hauasb-
Has KoHUeHTpanus:A (C ) uMesa 3HadeHHe 962.1 Hr/
M. CyOcTaHIUs OGBICTPO BBIBOJUTCS U3 OpraHU3Ma
U IMPAKTUYECKH HE OIPENEsIeTCs B IJIa3Me KPOBH
VIKe K 4 9 HabJIIOJIeHNH, a CpaBHEHUE BEJIMUNH KOH-

+ 75.1 for a dose of 20 mg/kg. Increasing the in-
jected dose to 40 mg/kg does not lead to a compa-
rable AUC increase (the value in this dose is 312.4 +
+ 88.3 ng x h/ml), which reaches a plateau. The
value of the maximum measured concentration
(C,,.) grows commensurately with the dose.

Thus, the GRS pharmacokinetics after intra-
gastric administration in the dose range of 10—20
mg/kg is linear, however, increasing the dose to 40
mg/kg violates this linearity. The violation of the
linear GRS pharmacokinetics at a dose of 40 mg/kg
may be due to the saturation of active carriers of
substances or the release of GRS from the zone of
active absorption.

The decrease in the concentration of GRS is
biphasic. The values of pharmacokinetic param-
eters allow us to conclude that GRS is rather slowly
eliminated from the body, as indicated by the low
elimination constant in all studied doses (k is in
the range of 0.29—0.33 h™) and a rather high half-
time elimination (T, /2) and medium time substance
retention in the body (MRT). There were no sig-
nificant differences in the pharmacokinetic pa-
rameters, in particular: the values of the half-time
elimination, elimination constant and the medium
retention time of the substance in the body did not
differ statistically significantly at all doses studied
(Table 1).

After intravenous administration of GRS, the
initial concentration (C ) was 962.1 ng/ml. The sub-
stance is rapidly excreted from the body and is prac-
tically undetectable in the blood plasma by as early
as 4 hours of observation, and a comparison of the
values of the elimination constant after intravenous

Ta6uua 1. 3HaUeHUsI OCHOBHBIX (hapMaKOKMHETHUYECKHIX [TaPAMETPOB [P BHYTPUIKEJIYI0YHOM BBEI€HII
Table 1. The values of the main pharmacokinetic parameters after intragastric administration

Jloza GRS BHYTPHIKETYIOUHO, MT/KT

ITapametp / Parameter

GRS dose intragastrically, mg/kg

Jloza GRS BHyTpPHBEHHO, 1 MI'/KT

GRS dose intravenously, 1 mg/kg

10 20 40
T ,4|T ,h 1.2+ 0.4 1.3+0.7 1.2+0.3 —
C ..Hr/Mn|C__,ng/ml 150.2 + 27.3 202.2 + 42.9 305.1+96.5 —
AUC, _,mrxu/mun|AUC,__,ngxh/ml 149.1+59.4 259.4+75.1 g§2.4 + 135.2 £ 11.4

-3

C,, ur/mi | C, ng/ml — — — 962.1 + 124.8
ka1 |k,h” 0.30+£0.10 0.33+£0.09 0.20+0.10 2.00 £ 0.45
Tl/z, T | TI/Q, h 2.0+ 0.7 2.8+ 0.7 3.0+ 0.6 0.56 £ 0.11
MRT, u | MRT, h 6.5+ 2.1 7.1+ 2.5 7.3+ 2.2 —

lIpumeuanue. T _— Bpems BcachlBaHHA MaKcUMasbHoe, C

max

— KOHI€EHTpanua MakKCuMaJibHafd, Co — HaydaJIbHas KOHIIEHTpanus,

k, — xoncranra snumuHanuu, T, o — BPEM IIOJTyBBIBE/ICHHU, MRT — cpeniHee BpeMs yiepKaHUA BellleCTBa B OpraHu3Me.
Note. T — maximum absorption time, C_— maximum concentration, C — initial concentration, k, — elimination constant, T, e
half-time elimination, MRT — medium retention time of the substance in the body.
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Fig. 3. Averaged pharmacokinetic curves in rat plasma with the administration of GRS
intragastrically (10 mg/kg) and intravenously (1 mg/kg)

CTAHTHI BJIMMUHAIAHY TI0CJIe BHYTPUBEHHOTO U BHY-
TPUIKEJIYZIOYHOTO BBEJIEHUS IIOKA3BIBAET, UTO HH-
TEHCUBHOCTH BbIBeZleHUs GRS mpu BHyTpUBEHHOM
BBeJIEHUU [TPAKTUYECKHU HA TIOPSA/IOK BBIIIIE, YeM ITPHU
BHYTpPHKeTyZ0ouHOM (puc. 3). Takol xapakTep KpHu-
BOH IOCJIe BHYTPUBEHHOTO BBEIEHUs MOXKET OBITH
00yciioBieH ocoOeHHOCTAME (papMaKOKUHETHKHI
[13T-400 [5]. B xone pacuetroB AUC, HOpMHPOBaH-
HBIX TI0 /I03€, yeTaHOoBJeHO, YTo GRS o6sa/1aet mo-
KazaresieM abCOIOTHON GMOZ0CTYITHOCTH, PABHBIM
23.0 £ 9.1 %.

CpaBHeHUe TOKa3zaTesed IO TOM KpH-
Boii (AUC) GRS B m1azme KpoBU KPOJIMKOB TIOCJIE 1,
5 ¥ 10-TO BHYTPHIKEJIYJOYHOTO BBeZieHUs (422.1 +
+ 19.4; 413.8 £ 35.2 1 440.0 + 29.4 HT X 4/MJI COOT-
BETCTBEHHO) He IT0KA3aJI0 CTATUCTUYECKH 3HAUNMBIX
oTinuuii. Ha ocHOBaHUU 5TUX JJAHHBIX MOKHO ['OBO-
puTh 06 orcyTcTBuu Kymysisanuu GRS npu ero mHo-
TOKPaTHOM BBEJIEHUH.

Takum o6pazom, mokazaHa xopomas abcooT-
Has GMOMOCTYITHOCTh (hapMaIeBTUUECKON cyOCcTaH-
nuu GRS npu BHyTpHKeIyIOYHOM BBeZIeHUH. YBe-
JIMYUTH STOT MOKA3ATesb Y CyOCTaHIIMU MOXKHO OY-
JIET, €CJIU WCIOJIb30BaTh IPHU IOATOTOBKE JIEKap-
CTBEHHOH (POPMBI CIEIHaIbHbIE TOAX0AbI (0coObIe
BCIIOMOTaTeJIbHbIE BeIeCTBA, MOJUGPUKAIIUIO BbI-
CBOOOXKIEHUSI AKTUBHOTO KOMIIOHEHTA, 3aIUTy OT
pHur. 1.). JluneliHOCTDh (papMAKOKMHETHUKH B 103aX,
OJIMBKUX K TepaneBTUUYECKUM, IT03BOJISAET IOIyYaTh
OJKUJIaeMO€e YBeJIUUeHUe CHCTEMHOU 3KCIO3UIINH,
YTO HE CO3/IaeT MPENOCHIOK K TOKCUUECKUM IIPO-
sAByeHUsAM. [TocKkoJIbKY Tepanus pazpabaTbiBaeMbIM
AHTUATPETAHTOM IJIAHUPYETCs UJIH MOKU3HEHHAas,
WU JJIATETbHBIMU KYPCaMH, TO OTCYTCTBUE KyMy-

and intragastric administration shows that the in-
tensity of GRS elimination when administered in-
travenously is almost an order of magnitude higher
than with intragastric (Fig. 3). This character of
the curve after intravenous administration may
be due to the peculiarities of the pharmacokinet-
ics of PEG-400 [5]. In the calculation of AUC, stan-
dardized for a dose, it is established that the GRS
has a measure of absolute bioavailability equal to
23.0 + 9.1%.

Comparison of the area under the curve (AUC)
of GRS in the plasma of rabbits after 1, 5, and
10" intragastric administration (422.1 + 19.4;
413.8 + 35.2 and 440.0 £ 29.4 ng x h/ml respec-
tively) showed no statistically significant differenc-
es. On the basis of these data, it is possible to speak
about the absence of the accumulation of GRS upon
its repeated administration.

Thus, a good absolute bioavailability of the
pharmaceutical GRS substance after intragastric
administration has been shown. It is possible to
increase this indicator for a substance if special
approaches are used in the preparation of the
dosage form (special excipients, modification of
the release of the active component, protection
against pH, etc.). The linearity of pharmacokinet-
ics in doses close to therapeutic allows to obtain
the expected increase in systemic exposure, which
does not create the prerequisites for toxic manifes-
tations. Since the therapy of an antiplatelet drug
being developed is planned either for life or by
long courses, the lack of accumulation of GRS with
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aanun GRS npu MHOTOKpaTHOM BBeZIEHUM TaKiKe
CHI’KAeT PUCK TOKCHYECKUX IIPOSBJIEHUH.

3AK/IIOUEHMUE

Ha ocHOBaHWM NTPOBEJIEHHOTO WCCJIEJIOBAHUSA
MO>KHO C/IeJIaTh CJIeIyIOIIe BBIBO/IBL:

1. GRS 6s1cTpo BeackiBaetrcs us JKKT co Bpeme-
HEM JIOCTHKEHUSI MaKCHUMaJIbHOH KOHIIEHTPAIIHH,
PpaBHBIM 1 4.

2. ®apmakoknHeTuka GRS npm oHOKpaTHOM
BHYTPIIKEJIYZOUYHOM BBEJIEHUHM B JIMAIa30HE /103
10—20 MT/KT HOCHUT JIMHEHHBIN XapaKkTep u ob6Jaaa-
€T IPeICcKa3yeMOCThI0O B OTBET Ha HCKAJIAIUIO0 BBO-
JIIMOH JTO3bI. YBEJIUUEHHE JIO3BI I0 40 MT/KI Hapy-
1aeT JINHEHHOCTh (hapMaKOKHMHETHUKU.

3. MHOroKpaTHOe BHYTPHIKEIYIOUHOE BBEE-
Hue GRS He NIPUBOAUT K €r0 KyMYJIAIIUY.

Kondaukr nHTEpEeCcoB. ABTOPHI 3a5IBJISAIOT 00
OTCYTCTBUM KOH(QIINKTA UHTEPECOB.
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repeated administration also reduces the risk of
toxic manifestations.

CONCLUSION

Based on the study, the following conclusions
can be drawn:

1. GRS is rapidly absorbed from the gastroin-
testinal tract with a time to reach a maximum con-
centration of 1 h.

2. The pharmacokinetics of GRS after a single
intragastric administration in the dose range of 10—
20 mg/kg is linear and predictable in response to
the escalation of the administered dose. Increasing
the dose to 40 mg/kg violates the linear pharmaco-
kinetics.

3. Repeated intragastric administration of GRS
does not lead to its accumulation.
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JuHaAMHKA KJINMHUYECKOH KapTHUHBI, MOPQPOPYHKIIMOHATIbHBIX
ImapaMeTpoB MHOKapJAa M MIPHUBEPKEHHOCTH K JIEYEHHIO IIPpH
KOHCEPBATHUBHOM H XHPYPIrUY€CKOM JIEYEHHH XPOHHYECKOH
HIIEeMUYEeCKOU 00/Ie3HHU cepalla

AxonTos /I.A.', 3BoHKOBa A.B.%2
@I'BOY BO «Hogocubupckuil 2ocydapcmeeHHblit meduyuHckuil ynusepcumem» Munadpasa Poccuu

2I'Y3 HCO «Hosocubupckuil 06.aacmHoil kauHuveckuil kapouoao2uveckuil ducnavcep»

Dynamics of clinical picture, morphofunctional parameters of
myocardium and adherence to treatment at conservative and
surgical treatment of chronic ischemic heart disease

Yakhontov D.A.}, Zvonkova A.V.»?2
‘Novosibirsk State Medical University

2Regional Clinical Cardiological Dispensary (Novosibirsk)

AHHOTAIIUA

ITespI0 JAHHOTO HCCIIEA0BAaHUSA ObIO CPaBHEHNE IUHAMUKY KIMHUYECKON KapTHUHBI, MOP()OQYHKIIMOHATBHBIX I1a-
paMeTpoB MHOKap/ia U IMPUBEPKEHHOCTH K JIEUEHUIO Ha (pOHE ONITUMAIFHOM MeuKaMeHTOo3HoH Tepanuu (OMT), BKIio-
yaloled Ipenaparsl, yIydIlIaonye IPOrHO3, U YPECKOXKHOTO KOpoHapHoro BMemraresnscTBa (UKB) B komObuHAanuu c
OMT y 60JIbHBIX CO CTAaOMJIBHON HIIIEMUYECKOHN 00JIE3HBIO CepIa B X0/le MPOCIEKTUBHOTO HaOJII0/IeHus1. B uccienosa-
HHe ObUTH BKJIIOYEHBI 125 MY>KUMH B BO3pacrte 50—75 JyieT. B ocHoBHyt0 rpynmy (YKB co crentupoBanuem + OMT) Bor-
Jiu 78 4es1. B Bo3pacTe 61.5 + 8.5 I.; B rpymiy cpaBHeHus (OMT) — 47 ges. B Bozpacre 63.5 + 7.1 T. [To Bo3pacTy u yacro-
Te OCHOBHBIX KaPAMOBACKYJIAPHBIX (GaKTOPOB PUCKA OOIBHBIE IOCTOBEPHO HE PA3IUJaINCh. [TaI[eHThI 06€UX TPYIIII ¢ Ya-
CTOTOH 6GoJiee 90 % MMesH apTepruaibHyIo runepToHuo (Al') ¢ JaBHOCTHIO aHAMHe3a 10.3 + 2.5 T. Takske 60JIbHbBIE 00enX
TPYIII JOCTOBEPHO He PA3INYAINCh 10 GYHKIMOHAIBHOMY KJIACCY CTEHOKAP/AMH, JJINTETbHOCTH HIIIEMUYECKOTo aHAMHe-
3a, YaCTOTe IIepeHeCeHHOro nH(papKTa MHOKap/ia U GyHKIMOHAIFHOMY KJIACCy XPOHHUECKOH CEP/IeUHOM HETOCTATOUHO-
cru. Yepes roj; HaOJII0I€HUS IOCTOBEPHBIX PA3INIHN TUHAMUKA MOP(GOMETPUIECKHX U (PYHKIIMOHAIBHBIX IIAPAMETPOB
MHOKap7ia B 00enx rpyImax Ha ¢GoHe IPOBOAMMOrO JeUueHUs OTMeUeHO He 6b110. OCHOBHOHM IPUYMHON HU3KOU ITPUBEP-
JKEHHOCTH K JIEUEHHIO OBLIO OTCYTCTBHE IOHUMAHUS HeOOXOAMMOCTH IIPHUEMA IIPENapaToB (B IEPBYIO OYEPE/h CTATHHOB)
MIPHU XOPOIIIeM CAaMOYYBCTBUH.

Karoueswvle caoea: uiievuueckas 00Jie3Hb cepAla, KOpOHapoaHTHorpadus, SXoKapAuorpadusa, CTEeHTUPOBaHUE,
ONTHMAaJIbHAS MeTUKaMEHTO3HAs TepaIusl.

ABSTRACT

The aim of this study was to compare the dynamics of the clinical picture, morphofunctional parameters of the
myocardium and adherence to treatment against the background of optimal medical therapy (OMT), including drugs
that improve the prognosis, and percutaneous coronary intervention (PCI) in combination with OMT in patients with
stable coronary heart disease during prospective observation. The study included 125 men aged 50-75 years. The main
group (PCI with stenting + OMT) consisted of 78 people aged 61.5 + 8.5 years; the comparison group (OMT) consisted
of 47 people aged 63.5 + 7.1 years. By age and frequency of the main cardiovascular risk factors patients did not differ
significantly. Patients of both groups with a frequency of more than 90% had arterial hypertension (AH) with a history of
10.3 + 2.5 years. Also patients of both groups did not differ significantly in functional class of angina pectoris, duration of
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ischemic history, frequency of myocardial infarction and functional class of chronic heart failure. After a year of observa-
tion there were no significant differences in the dynamics of morphometric and functional parameters of myocardium
in both groups against the background of the treatment. The main reason for low treatment adherence was the lack of
understanding of the need for taking medications (primarily statins) with good health.

Keywords: coronary heart disease, coronary angiography, echocardiography, stenting, optimal medical therapy.

BBEJAEHHNE

Benymeit mpuynHON 3a6071€BAEMOCTH U MHBa-
JINAN3ANNN HACeJIEHUsI SKOHOMUYECKH PAa3BUTHIX
CTpPaH fBJISIOTCA Pa3JIMYHbIE IPOSBJIEHUS XPOHU-
YecKoU uiemMudeckou 6osnesnu cepana (MBC), mpe-
JK7le Bcero crabuibHas creHOoKapaus [1—-3]. B Poc-
cuiickor ®enepanuu, Mo JaHHBIM DesepayibHOU
CJIy?KOBbI TOCYZIapCTBEHHOH CTaTHUCTHKH (2016 T.),
mouTu 8 MuTH vest. crpagaT UBC, npu aTom y 1/3 u3
HUX UMeeTCs CTa0MIIbHAS CTEHOKAPAUA [4].

MenukaMeHTO3HasI U WHBa3UBHaAsA (UPECKOXK-
HOoe KopoHapHoe BMemaTesnbcTBO (UKB) u kopo-
HapHoe myHTupoBanue (KII)) Tepamus npeacras-
JIAIOT cOOOH JIBE€ TAKTUKH JIeUeHUs OOJIBHBIX XPO-
auyeckor MBC. HazHaueHme TakWx Ipenaparos,
KaK MHTUOUTOPHI aHTHOTEH3WH-IPEBPAIIAIOIIETO
depmenTa (MATID), aHTaTOHUCTHI PENENITOPOB aH-
ruotensuHa II (APA), B-azpeH06I0OKATOPHI, AHTH-
arpera’Tbl U CTaTHHbI, TTOJIOKUTEJBHO BJIUSIET HA
OTZaJIEHHBIN TPOTHO3 y OOJILHBIX CTAOUIBHOU CTe-
HOKapjiuen [5—13], Ipu 3TOM OJHOU M3 CJIOKHBIX
3371a4 B HACTOSAIIEE BPeEMSA SABJIAETCS COXPAaHEHHE
U MOJI/Iep>KaHKe BBICOKOU MPHUBEPKEHHOCTH TAIlH-
€HTa K Tepaluu, Tak Kak HecoOTI0ieHre PeKOMeH-
JIAIUH MJIM CAaMOCTOSATEJIbHOE M3MEHEHUE CXEMBbI
JIeUeHUsI MOTYT IPUBECTH K MPOrPeCCUPOBAHUIO
3abosieBaHUA.

Hecmotpss Ha ycmexw MeAWKAaMEHTO3HOU Te-
pamnuu, B IOC/Ie/IHEe BPEMs JJIs JiedeHUusI OOTbHBIX
NBC Bce uame ucnonbsyerca YKB. B paze npo-
CIIEKTUBHBIX W SITUJEMHOJIOTHUECKUX HCCIIE0BA-
HHUU, KACAIONTUXCS JIEUeHU s1 OOJIbHBIX OCTPHIM KOPO-
HapabIM cuHApoMoM (OKC), nokasana sddekTun-
HOCTb WCIIOJIb30BAHUS paHHEH MHBAa3WBHOU TaKTHU-
KU, BJIMAIONIEH Ha IPOTHO3 3ku3Hu [14—18]. C Teue-
HueM BpeMeHu UKB cTasio pyTUHHOHN TpoIeypoi
U Y HAIIUEHTOB ¢ Xpoundyeckumu ¢opmamu NBC [8],
oxHako npuoputeT YKB 110 cpaBHEHHIO ¢ KOHCEPBa-
TUBHOU TAKTHKOU Y OOJIBHBIX CTAOUIBbHON (HOpMOI
HBC He Bcerma oueBuAeH.

Cepus ucciaenopanuii (COURAGE, BARI 2D
U p.) MOKa3asia, uYTo y OOJIbHBIX cTaOUIBHOU CTe-
HOKapJIuel CTEHTHPOBAHUE KOPOHAPHBIX apTEPUU
110 CPAaBHEHUIO C OIITHMAJIbHONA MeTUKaMEHTO3HOU
tepanuedl (OMT) ycTpaHseT MM CHUXKAET BbIpa-

INTRODUCTION

The leading cause of morbidity and disability
in the population of economically developed coun-
tries are various manifestations of chronic coro-
nary heart disease (CHD), primarily stable angina
pectoris [1—3]. In the Russian Federation, accord-
ing to the Federal State Statistics Service (2016),
almost 8 million people suffer from CHD, while 1/3
of them have stable angina pectoris [4].

Medical and invasive (percutaneous coronary
intervention (PCI) and coronary artery bypass
grafting (CABG)) therapy are two tactics of treat-
ment of patients with chronic CHD. The prescrip-
tion of such drugs as angiotensin-converting en-
zyme (ACE), angiotensin II receptors antagonists
(ARA II), beta-blockers, antiplatelet agents and
statins, has a positive effect on long-term progno-
sis in patients with stable angina pectoris [5-13],
thus one of the challenges at present is the preser-
vation and maintenance of high adherence of the
patient to treatment, as failure to comply with the
recommendations or unauthorized modification
of treatment regimens can lead to progression of
the disease.

Despite the success of drug therapy, lately,
PCI is increasingly used for the treatment of CHD
patients. In a number of prospective and epide-
miological studies concerning the treatment of
patients with acute coronary syndrome (ACS),
the effectiveness of the use of early invasive tac-
tics affecting the prognosis of life has been prov-
en [14—18]. Over time, PCI has become a routine
procedure in patients with chronic CHD [8], but
the priority of PCI compared to conservative tac-
tics in patients with stable CHD is not always ob-
vious.

A series of studies (COURAGE, BARI 2D, etc.)
showed that in patients with stable angina pecto-
ris, stenting of the coronary arteries in comparison
with optimal medical therapy (OMT) eliminates or
reduces the severity of symptoms of angina pecto-
ris, but does not affect mortality, the incidence of
nonfatal myocardial infarction (MI) and hospital-
izations [19, 20].
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JKEHHOCTb CUMIITOMOB CTE€HOKAPJAHUU, HO HE BJIU-
€T Ha CMEPTHOCTh, YaCTOTY PA3BUTHA HedaTasb-
HBIX HH(papkTOB Muokapzaa (UM) u rocuuranusa-
nui [19, 20].

IOEJDb NCCJIEAOBAHUA

CpaBHeHUE JUHAMUKH KJIMHHUYECKOH KapTu-
HBI, MOPPOPYHKIMOHATBHBIX TAPAMETPOB MUOKAP-
Jla U TIPUBEPIKEHHOCTU K JieueHUI0 Ha ¢oHe OMT,
BKJIIOYAIOIIEN ITPEnaparsl, yIydIlalIiue TPOTrHO3,
u YKB B kom6uHamuu ¢ OMT y 60JIbHBIX CTaOUIb-
Hoit UBC B X071e OTKPBITOTO IPOCHEKTHBHOIO Ha-
OJIIOEeH U .

MATEPHAJIBI 1 METO/ABbI

B wucciemoBaHue ObLIM BKJIIOYEHBI OOJIBHBIE
CTabUJILHOM CTEHOKapAUeHd — MY KUYHUHBI CPETHETO
U TIO3KUJIOTO Bo3pacTa (50—75 JIeT) IocJjie aHTHOILIa-
CTHKH co creHTHpoBaHueM Ha (poHe OMT (ocHOBHas
rpymnna) u nosydasiiue Tosbko OMT (rpynma cpas-
HeHUs). /lnarHo3 CTeHOKApUY HATPSI?)KEHU A 1—3-TO
dysxmonanpHOro KiIacca (PK) mocrasyeH corsac-
HO kJaccudukanuu KaHaznckol accoruaiiuu Kap-
JIOJIOTOB.

Kpurepusvu uckiwodenus O0butn OKC (M)
JTAaBHOCTBIO MeHee 6 MeC, HIIEeMUYECKUH WHCYJIBT
WJIM TPAH3UTOPHAS UIIEMUYECKas aTaka, IOCTOSH-
Has hopMa GUOPUIIISAIUU TPEACEP/IUI, XPOHHYE-
ckas ceprevyHas HemocTaTouHOCTh (XCH) BhImne ITI
@K mo NYHA, caxapHbiii JuabeT, aKTUBHBIH OHKO-
JIOTUYECKUH TIpoIecc, aHeMHU s, 000CTpeHre HH(]EK-
IIMOHHOTO 3a00JIeBaHUs, XPOHUUYECKas 60JIE3HD 110~
uek (XBII) 3-ii cTaguu U BBIIIIE.

VY Bcex OOJBHBIX PETUCTPUPOBAJIH 3JIEKTPOKAP-
JIUOTPAMMYy B 12 OTBeZleHUsX. [IpoBoAMIN 5XOKAp-
nuorpaduio ¢ oreHkol ¢gpaknuu Beiopoca (OB) je-
BOTO JKeJIyZI0UKa, PAa3MEPOB MOJIOCTEN ceplia U KO-
ponapoanruorpadpuio (KAT') ¢ OIleHKOH COCTOSHUS
KOPOHApHOT'O pycJia.

Hapsany c onpenenenuem @K creHokapauu Ha-
npsixkeHusa u OK XCH npoBoguiack onieHKa Kjlaccu-
yeckux dakTopoB pucka (PP) pazButus cepaedHo-
cocyauctbix ocioxkHeHui (CCO).

[Ipu ompenesieHNHU MOKA3aHUM K MTPOBEEHUIO
YKB co cTeHTHpOBaHUEM PYKOBO/ICTBOBAJINCH PEKO-
MEeH/IAIUIMH 10 JUATHOCTUKE U JIEUeHUIO CTAOUIIb-
HOH cTeHOKapuu EBporeiickoro o6IecTBa Kapuo-
goruu (EOK) 2013 1. [21].

B kauectBe aHTHarperanTHou Tepanuu (AAT)
BCEM MAaIlMEHTaM U3 TPYIIHl KOHCEPBATUBHOTO Jie-
YeHHs Ha3HAYaJId AlEeTUICATUIUIOBYIO KHUCJIO-
Ty (ACK) WM KJIOMUIOTpEes P IMPOTHUBOIIOKA3a-
HuAX K HasHadeHuio ACK. IlamueHTBI, KOTOPBIM
YKB npoBoAusiOCh Ha 9Tale BKIIOUYEHU A, TOJIydaIn

AIM OF THE RESEARCH

Comparison of the dynamics of the clinical
picture, morphofunctional parameters of the myo-
cardium and adherence to treatment on the back-
ground of OMT, including prognosis-enhancing
drugs, and PCI in combination with OMT in pa-
tients with stable CHD during open prospective ob-
servation.

MATERIALS AND METHODS

The study included patients with stable angina
pectoris — middle-aged and elderly men (50-75
years) after angioplasty with stenting on the back-
ground of OMT (main group) and receiving only
OMT (comparison group). The diagnosis of angina
pectoris of 1—3 functional class (FC) was made ac-
cording to the classification of the Canadian Asso-
ciation of Cardiologists.

Exclusion criteria were ACS (MI) less than 6
months old, ischemic stroke or transient ischemic
attack, persistent atrial fibrillation, chronic heart
failure (CHF) above NYHA FC III, diabetes melli-
tus, active oncological process, anemia, exacerba-
tion of infectious disease, chronic kidney disease
(CKD) stage 3 and above.

All patients had an electrocardiogram in 12
leads. Echocardiography with assessment of ejec-
tion fraction (EF) of the left ventricle, the size of the
cavities of the heart and the coronary angiography
(CAG) to assess the state of the coronary bed.

Along with the determination of FC angina
pectoris and FC CHF, the classical risk factors (RF)
for the development of cardiovascular complica-
tions (CVC) were evaluated.

In determining the indications for PCI with
stenting, guidelines for the diagnosis and treatment
of stable angina pectoris of the European Society of
Cardiology (ESC) 2013 were guided [21].

As an antiplatelet therapy (APT) all patients
from the group of conservative treatment were
prescribed acetylsalicylic acid (ASA) or clopidogrel
with contraindications to prescription ASA. Pa-
tients who underwent PCI at the stage of inclusion
received a two-component APT — ASA with clopi-
dogrel. In addition to antiplatelet agents, patients of
both groups received B-blockers, an ACE inhibitor
(ARA), statins, according to indications — slow cal-
cium channel blockers, prolonged nitrates, meta-
bolic drugs.

To assess adherence to treatment the Moriscy —
Green questionnaire (scale) was used, which is a
clinical-psychological test method intended for pre-
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nByxkoMnoHeHTHYI0 AAT — ACK c ksonuzgorpeseM.
[ToMUMO aHTHATPETaHTOB IMAIMEHTHl 00EUX I'PYIIl
nmoyyasu -aapenobsokaropsl, MAII® (APA), cra-
THHBI, 110 MOKA3aHUIM — OJIOKATOPHI MeJIJIEHHBIX
KaJIbI[UEBBIX KAHAJIOB, IPOJIOHTMPOBAHHBIE HUTPA-
THI, META0OJIMUECKIE ITPENapaThlL.

JI7isi OLlEHKH NPUBEPKEHHOCTH K JIEUEHUIO
HCIIOJIB30BAJICSA OMPOCHUK (mkasna) Mopucku —
TpuH, ABISONANCT KJIUHUKO-IICHXOJOTHUECKON
TECTOBOM METOJUKOH, IpeJHA3HAYEHHOH s
IIpe/BAPUTEIbHON OIEHKU U CKPUHUHTA IIPUBEP-
J)KEHHOCTH K JIEYEHUIO B ITIOBCETHEBHOH BpaueOHOM
npakTuke [22]. OmIpOCHUK BKJIIOYAET YEThIPE BO-
Ipoca, Ha KOTOpble NAIlUEHT OTBEYAeT «J[a» WJIU
«HeT». OTBET «J1a» OIeHUBaeTCsA B O OaJIJIOB, a OT-
BET «HEeT» — B 1 6as1. KOMIIJIaeHTHBIMY CUUTAOT-
csa GosbHBIE, HabpaBiiue 4 6asia; 60JbHBIE, Ha-
Opasiire 2 6ajija — He MPUBEPKEHHBIMU K Jieue-
HUI0; Habpasiiue 3 6ajya — HEAOCTATOYHO IIPH-
BEPKEHHBIMHU ¥ HAXOJALIUMUCA B TPYyIIEe PHUCKa
10 HEMIPUBEPKEHHOCTH.

Bo Bcex mpolieiypax CTaTUCTHUECKOTO aHAJINA3a
PacCcYMTHIBAJICA JOCTHUTHYTHIH YPOBEHb 3HAYHMMO-
cta (p). Kpuruueckuii ypoBeHb 3HAUMMOCTH TIPU-
HUMAaJICSl PABHBIM 0.05.

PE3YJIDBTATBI N OBCYXKJIEHUE

B mcciemoBaHue OGbLIM BKJIIOUEHBI MY KUHUHBI
B Bo3pacTe 50—75 JieT. B ocHoBHyI0 rpynmny (UKB
co creHntupoBanueM + OMT) Bomwiu 78 yes. B BO3-
pacre 61.5 + 8.5 r.; B rpynny cpaBHeHus (OMT) —
47 dJen. B Bo3pacre 63.5 + 7.1 I. Ilo Bo3pacry, ua-
CTOTe W30BITOYHOU MACCHI TeJIa W OXKUPEHUsA, Ky-
peHUs], HAJMYUID CEMEMHOTO KapHOBACKYJISPHO-
ro aHaMHe3a 60JIbHBIE JJOCTOBEPHO HE Pa3JInyaJIiCh
(tabs. 1). ITarueHTH 06€MX TPYII C YACTOTOH 6O-
Jiee 90 % UMeJIu apTepuatbHyIo runeptToHuio (Al') ¢
JIaBHOCTHIO aHAMHe3a 11.2 + 0.4 I. B OCHOBHOH I'pyII-
me u 9.5 £ 0.8 T. — B rpymnne cpaBHeHUsA. BoIbHbIE
06eux rpyImi IOCTOBEPHO HE PA3IHYAIUCH IO QYHK-
[[MOHAJILHOMY KJIACCY CTEHOKAP/IUH, JJTUTEIbHOCTH
UIIIEMHUYECKOTO aHAMHE3a, YaCcTOTe IepeHeCeHHOTO
WM u BeipaxkenHoctu XCH.

Bosee uem 80 % manueHTam mepe;s; IpoBe/I€HU-
eM KAT BbImosiHeHa Harpy3ouHas npoba (Tpeamui-
TeCT), OKa3aBIIUICS MMOJIOKUTETbHBIM Y 88.2 % ma-
I[UEHTOB OCHOBHOU IpyHmnbl U 82.9 % ManueHTOB
TPYIIIBI CPDABHEHU .

Ananus anruorpadUyecKux IOKazaresieH, xa-
PAKTEepUBYIOIINX HCXOAHYIO TSAMKECTh IOPaKEHUS
KOPOHAPHOI'0 pycJia, OOHAPYKUJI B OCHOBHOH I'PYyII-
e mpeobJiaianrie OOJIBHBIX C OHOCOCYUCTHIM I10-
pakeHUeM U YPOBHEM CTEHO3a KOPOHAPHBIX apTe-
puii 6osee 70 %, B TpyIIle cpaBHEHUs — Mpeobia-

liminary assessment and screening of adherence
to treatment in everyday medical practice [22]. The
questionnaire includes four questions to which the
patient answers “yes” or “no”. The answer “yes” is
estimated at o points, and the answer “no” — at 1
point. Complaints are considered patients who
score 4 points; patients who score 2 points — not
adherent to treatment; those who score 3 points are
not sufficiently adherent and at risk of non-adher-
ence.

In all statistical analysis procedures, the
achieved level of significance (p) was calculated.
The critical level of significance was taken as 0.05.

RESULTS AND DISCUSSION

The study included men aged 50-75 years.
The main group (PCI with stenting + OMT) in-
cluded 78 people aged 61.5 + 8.5 years; in the
comparison group (OMT) — 47 people aged
63.5 + 7.1 years. By age, the frequency of over-
weight and obesity, smoking, the presence of fam-
ily cardiovascular history, patients did not differ
significantly (Table 1). Patients of both groups with
a frequency of more than 90% had arterial hyper-
tension (AH) with a history of 11.2 + 0.4 years in
the study group and 9.5 + 0.8 years in the compar-
ison group. Patients of both groups did not differ
significantly in functional class of angina pectoris,
duration of ischemic anamnesis, frequency of MI
and severity of CHF.

More than 80% of patients before the CAG,
performed a load test (treadmill test), which was
positive in 88.2% of patients in the main group and
82.9% in patients in the comparison group.

Analysis of angiographic indicators charac-
terizing the initial severity of coronary bed found
in the main group the prevalence of patients with
single vascular lesion and coronary artery steno-
sis more than 70%, in the comparison group — the
predominance of patients with two vascular lesion
(Fig. 1), at the same time, coronary stenosis more
than 70% occurred in 83.7% of cases. Patients of the
comparison group had no endovascular interven-
tion mainly due to the presence of hemodynamical-
ly significant stenoses in hard-to-reach places (dis-
tal coronary arteries) and chronic calcined athero-
sclerotic plaques. All implanted stents in patients of
the main group had drug antiproliferative coating.
Balloon angioplasty without stent implantation was
not performed.

After one year of observation, clinical manifes-
tations of angina pectoris were absent in 21 patients
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Ta6auna 1. KinnHnyeckas XapaKTepucTUKa 60JIbHBIX
Table 1. Clinical characteristics of patients

OcHoBHas rpymnma (n = 78)

I'pynna cpaBHeHu: (N = 47)

Iloxasaress / Indicator Main group (n = 78) Comparison group (n = 47) P
Bospacr, jsiet / Age, years 61.5+ 8.5 63.5 £ 7.1 >0.05
M36bITOUuHAs Macca Tesia, del. (%) 31(39.7) 15 (31.9) >0.05
Overweight, pers. (%)
OsxupeHue 1-# ct., ue. (%) 31(39.7) 21 (44.6) >0.05
Obesity 1°t degree, pers. (%)
Oxupenue 2-i ct., uest. (%) 5(6.5) 2(4.3) >0.05
Obesity 2" degree, pers. (%)
OsxupeHue 3- CT., uest. (%) 1(1.4) 2(4.3) >0.05
Obesity 3" degree, pers. (%)
Hanuuue AT, e (%) 69 (88.4) 43 (91.4) >0.05
The presence of AH, pers. (%)
HasHoctb AT, et / The long duration of AH, years 11.2 + 0.4 9.5+ 0.8 >0.05
Kypsiux, ges. (%) / Smoking, pers. (%) 52 (66.6) 26 (55.3) >0.05
HaciemcerBensocts 1o AT gest. (%) 23 (29.5) 21 (44.6) >0.05
AH heredity, pers. (%)
Hacnencrsennocts nmo UBC, uesn. (%) 55 (70.5) 28 (59.6) >0.05
CHD heredity, pers. (%)
JITUTeTbHOCTD CTEHOKAPUH, JIET 4.3+0.7 4.5+ 0.4 >0.05
The duration of angina pectoris, years
WNHapKT MUOKap/aa B aHaMHe3e, yel. (%) 36 (46.2) 19 (40.4) >0.05
Myocardial infarction in history, pers. (%)
Ucxonubiii ®K creHOKapauy HanpsukeHus, yeit. (%): —
Initial FC exertional angina, pers. (%):

1-i / 1 21(26.9) 11 (23.4)

2-ii / 2 34 (43.6) 22 (46.8)

3-# /3" 23 (29.5) 14 (29.8)
Ucxomusii ®K XCH o NYHA, uei. (%): —
Initial FC CHF ac-cording to NYHA, pers. (%):

I 13 (16.7) 11 (23.3)

I 55 (70.5) 28 (59.6)

111 10 (12.8) 8 (17.1)

JaHue OOJIBHBIX C JIBYXCOCYAUCTBIM IOPAKEHUEM
(puc. 1), Ipu 3TOM CTEHO3 KOPOHAPHOTO pycJia boJiee
70 % umMes Mecto B 83.7 % ciiydaeB. bosbHBIM Ipyn-
Bl CPABHEHUS JH/IOBACKYJISIDHOE BMEIIATEIbCTBO
HE TIPOBOJIUJIOCH B OCHOBHOM B CBSI3U C HAJIMUHUEM
reMOJMHAMUYECKA 3HAUUMBIX CTEHO30B B TPY/IHO-
JIOCTYIHBIX MecTax (JUCTaJIbHbBIE OT/IEJIBI KOPOHAP-
HBIX apTEPUN) U XPOHUUYECKUX KAJTbIIHHUPOBAHHBIX
aTepOCKJIEpOTUUYECKUX OJsAliek. Bce mMIIaHTUPO-
BaHHBIE CTEHTHI Y OOJIBHBIX OCHOBHOH TPYIIIIBI IMe-
JIM JIEKAPCTBEHHOE aHTUNPOIH(EPATUBHOE MTOKPHI-
THe. BasloHHasA aHTHOIIacTUKA 6e3 UMIIJIaHTAITuU
CTEHTA He IIPOBOJINJIACK.

UYepe3 ofuH TO/ HAOIIOEHUS KJIUHUYECKUE
MPOSIBJIEHUST CTEHOKAPAUM OTCYTCTBOBAUA y 21
(26.9 %) mamueHTa B OCHOBHOH T'PYIIIE U JIUIIb Y 5
(10.5 %) mareHTOB B IpyIIIle CpaBHEHU (p < 0.05).
B o6enx rpymnmnax nmpeobaagan 2-i @K creHokapauu

(26.9%) in the main group and only in 5 patients
(10.5%) in the comparison group (p < 0.05). In both
groups, the 2" FC of exertional angina prevailed
(Table 2). In 24 patients (11.2%) of both groups, in-
cluding 7 (9.2%) in the main group and 17 (35.7%)
in the comparison group, during 1 year of follow-up
ACS developed, and in patients of the main group
ACS was associated with stent restenosis, which
was the reason for repeated one-stage stenting.
14 patients (18.4%) of the main group underwent
additional stenting of coronary arteries, in which
the progression of stenosis to hemodynamically
significant level was found. 17 patients (35.7%) in
the comparison group during the year of observa-
tion underwent stenting of one coronary artery in
connection with the development of ACS and 8 pa-
tients (17.1%) — planned stenting due to the pro-
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A
6.50

30.80
62.70

10.50

66.00

. OpxHococynuctoe nopaskenue / Single vascular lesion

. JIBycocyaucroe nopaxenue / Two vascular lesion

. Muorococyzaucroe nopaxkenue / Multi-vascular lesion

Puc. 1. Aurrorpaduveckasi XapaKTepPUCTHKA KOPOHAPHOTO pycJia:
A — ocHOBHa#A rpynna; B — rpynna cpaBHeHHA
Fig. 1. Angiographic characteristics of the coronary bed:
A — main group; B — comparison group

HanpsikeHus (Tabu. 2). Y 24 (11.2 %) manueHToB 06e-
UX PYIIII, B TOM unciie y 7 (9.2 %) B OCHOBHOU I'PyII-

e u 'y 17 (35.7 %) B rpyIiie CpaBHEHUS B TEUEHUE

1 roza HabmoaeHus passuiicss OKC, mpuyem y 6071b-

gression of stenoses to hemodynamically signifi-
cant levels.

During the entire observation period, most

patients complied with the prescribed recommen-

Ta6auna 2. [luHaMuKa KJINHUYECKUX U aHTHOTpapUUeCKUX MMoOKa3aTesel Ha IPOTIKEHUH I'o/1a HabJII/IeHU S
Table 2. Dynamics of clinical and angiographic parameters throughout the year of observation

ITokasaresns / Indicator

OcHoBHas rpynma (n = 78) TI'pymnma cpaBHeHHS (N = 47)

Main group (n = 78)

Comparison group (n = 47) p

OTCyTCTBHE KJIIMHUKY CTEHOKAPAUY HATIPSKEHU ST 21(26.9) 5 (10.5) <0.05
Lack of clinical picture of exertional angina
IepenecenHslii B Teuenue roga OKC 7(9.2) 17(35.7) <0.05
ACS during the year
Tocniuranusanus no nosoxy UBC (Ha omHOTO 0.27 £ 0.7 0.74 £ 0.4 <0.05
6ospHOTO) / Hospitalization for coronary artery
disease (per patient)
@K crenokapauu HanpsikeHus / FC of exertional >0.05
angina: 13 (16.6) 8 (17.1)
1-1 / 1% 23 (29.6) 24 (51.1)
2-i1 / 2nd 21(26.9) 10 (21.3)
3-i/ 3"
Hapacranue ®K crenokapguu / The increase in FC 14 (18.4) 8 (17.1) >0.05
of angina pectoris
@K XCH o NYHA / FC CHF according to NYHA: >0.05
I 21(26.9) 5 (10.5)
II 52 (66.6) 30 (63.8)
111 5(6.5) 12 (25.7)
TT0/I0KUTETBHBIN TPEIMHUII-TECT 46 (56.5) 24 (51.1) >0.05
Positive treadmill test
IIpumeuanue. [lepas udpa — des., B ckoOKax — B %, KpoMe rocrnutaausdanuu mo nosoay UBC.
Note. The first digit is persons, in brackets — %, except for hospitalization for IHD.
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HBIX 0cHOBHOH rpynnsl OKC 6511 CBSI3aH ¢ pecTeHO-
30M CTEHTA, YTO MOCIYKHUJIO IIOBOJIOM /IJIsI TIOBTOP-
HOTO OJTHOMOMEHTHOTO CTEHTHPOBaHUA. YeThIp-
HaauaTu (18.4 %) 60JIbHBIM OCHOBHOU TI'PYIIIIBI ITPO-
BeJIEHO JIOTIOJTHUTEJIBHOE CTEHTUPOBAHIE KOPOHAP-
HBIX apTepPUi, B KOTOPBIX 0OHAPYKEHO IIPOTPECCHU-
poBaHUE CTEHO3a 70 TeEMOITHAMUYECKN 3HAUYHNMO-
ro ypoBHs. B rpynne cpaBaenus 17 (35.7 %) 605b-
HBIM B TE€UEHUE I'0/1a HAOJTI0IeHU S IPOBEJIEHO CTEH-
THUPOBAHUE OJHON KOPOHAPHOW apTEPHUU B CBS3H C
passutuem OKC u 8 (17.1 %) 60JIbHBIM — IIJIAHOBOE
CTEHTHPOBAHUE B CBSI3U C IPOI'PECCHPOBAHUEM CTE-
HOB30B /I0 TeMOIMHAMUYECKH 3HAYNMOT'O YPOBHSI.

B TeueHue Bcero nepuoya HabJIOIEHUS OOJIb-
IMITHCTBO OOJIbHBIX COOJIIONAIIH TIPETIMICAHHBIE pe-
KOMEH/IAIUU II0 PEXUMY HUTAHUS, (DU3HIECKOHN
aKTHUBHOCTHU U IPEKpAIeHUI0 KypeHus. B rpymme
YKB + OMT obpamaeT Ha ce0s1 BHUMAaHHE CAMOCTO-
sATeJbHAS OTMEHA paHee 6 MeC IpHEMA JIBYX aHTH-
arperaHToB ¢ IlepexoZioM Ha npueM Tojbko ACK B
25.6 % ciaydaeB, B OCTaJIbHOM IIPHEM PEKOMEeHJO-
BaHHBIX ITpelapaToB cobJrogascs 6osee ueM B 80 %
ciy4aes, B rpynie OMT 42 (89.4 %) 607bHBIX IPOJ-
smnu npueM ACK, 4 (8.6 %) 60bHBIX B CBSI3U C pas-
BUTHEM IOOOYHBIX 3(DDEKTOB IEpenIn Ha IpU-
eM kjonuaorpens. UTro kacaeTcs IpueMa CTaTU-
HOB, TO 060JIee IPUBEPKEHHBIMU K UX IIPUEMY OKa-
3aJIMCh MMAIUEHTHI OCHOBHOH Ipynibl — 68 (87.2 %)
yeJ1. (tabi. 3).

Taxyxke OB HPOBEJEH aHAJHU3 MeJHUKaMeH-
TO3HOTO KOMIIOHEHTA IPUBEPKEHHOCTHU IO IITKa-
e Mopucku — I'puH. U3 Bcex 125 6OJIBHBIX OKa3a-

dations on diet, physical activity and smoking ces-
sation. In the group of PCI + OMT attracts the at-
tention self-cancellation earlier than 6 months of
taking two antiplatelet drugs with the transition to
taking only ASA in 25.6% of cases, otherwise tak-
ing the recommended drugs was observed in more
than 80% of cases, in the OMT group 42 patients
(89.4%) extended ASA, 4 patients (8.6%) due with
the development of side effects switched to taking
clopidogrel. As for taking statins, patients of the
main group turned out to be more adhered to re-
ceiving them — 68 people (87.2%) (Table 3).

An analysis of the drug component of the
Morisky — Green scale was also conducted. Of all
125 patients, only 64 (51.2%) patients were adhered
to prescribed treatment (Table 4). The highest treat-
ment adherence was revealed in patients under 60
years old — in the main group in 28 (35.9%), in the
comparison group — in 14 (29.8%) patients. Most
patients scored 3 points, answering “yes” to a ques-
tion about inattention to the hours of taking the
drugs. Forty (31.9%) patients in both groups did not
consider it necessary to take drugs with good health,
which, in particular, can explain the relatively low
percentage of statin in comparison with other rec-
ommended drugs among patients of the 2" group.

Against the background of the therapy, no sta-
tistically significant changes in the lipid spectrum,
indicators of renal function, or size of the cardiac
cavities were detected (Table 5).

During the year of observation there were no
lethal outcomes among patients of both groups,

Tabauna 3. [IprBep;KeHHOCTb K MEUKaMEHTO3HOM! TEPAIIUY B TEUEHHE To/1a HabJIIoIeH U
Table 3. Adherence to drug therapy during the year of observation

IIpenapatsl / Medicament

OcHoOBHas Ipymnmna

I'pynna cpaBHeHUA

Main group Comparison group

ACK / ASA — 47/42(89.4) <0.05
Knomuorpes / Clopidogrel — — —

ACK + wiontumorpesn / ASA + clopidogrel 78/58 (74.4) — —

B-ampenobsiokaropsr / B-blockers 72/69 (95.8) 47/42 (89.4) >0.05
Cratunsl / Statins 78/68 (87.2) 47/28 (59.6) >0.05
Nurubutopst AII®/APA | ACE/ARA inhibitors 78/65 (83.3) 47/36 (76.6) >0.05
Anraronuctsl kanbiusa / Calcium antagonists 35/24 (68.6) 12/11 (91.7) <0.05
ITposorrupoBanuble HUTPaATHI / Long-acting nitrates 7/2 (28.6) 34/14 (41.2) >0.05
Panosasun / Ranolazine 5/4 (80.0) 31/24 (77.4) >0.05

IpumeuvaHue: YUCIUTETb — KOJIMUECTBO OOJIBHBIX, KOTOPBIM Mperapar HazHadaJICs; 3HAMEHATEb — KOJUYECTBO IIPUBEPIKEH-
HBIX OOJIBHBIX Yepe3 roj| HabJIIoIeH U, B CKOOKaX — B %; p — JIOCTOBEPHOCTD PA3JIUYUI IPUBEPKEHHOCTH MEXK Y IPYIIIIaMH.

Note: The numerator is the number of patients for whom the drug was prescribed; the denominator — the number of adhered patients
after a year of observation, in brackets — %; p — significance of differences in adherence between groups.
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Ta6una 4. [Tokazaresu NpUBEP:KEHHOCTH 110 mikayie Mopucku — I'puH, yest. (%)
Table 4. Indicators of adherence on the scale of Morisky — Green, pers. (%)

OcHoBHas rpymma (n = 78)

YpoBeHb NIPUBEPKEHHOCTH Main group (n = 78)

[pymma cpaBaenus (n = 47)
Comparison group (n = 47)

Level of adherence

Jio 60 jeT 60—75 neT Jio 60 jeT 60—75 et
under 60 60—75 years old under 60 60—75 years old
IIpuBepskeHbl JieueHuio (4 6anna) 28 (35.9) 14 (17.9) 14 (29.8) 8 (17.0)
Adhered to treatment (4 points)
He npuepskens! (2—3 6asia) 17 (21.8) 19 (24.4) 10 (21.3) 15 (31.9)

Not adhered (2—3 points)

JIUCH TIPUBEPIKEHBI HA3HAYEHHOMY JIEUEHHUIO TOJIb-
KO 64 (51.2 %) manuenTta (taba. 4). Haubosbinas
[IPUBEPIKEHHOCTh K JIEYEHUIO BBIsIBIEHA Y 6OJIb-
HBIX 10 60 JIeT — B OCHOBHOH rpytmne y 28 (35.9 %),
B IpyIIle CpaBHeHUsA — y 14 (29.8 %) maiueHTOB.
BospmmHCTBO TanieHTOB HAabpasiu 3 6asia, oTBe-
THB «JIa» Ha BOIIPOC O HEBHUMATEJIbHOCTU K Yacam
npuema mnpenapaTtoB. Copok (31.9 %) maIueHTOB
00eux IpyInn He CUYUTAJIU HYKHBIM IIPUEM Ipera-
paToOB IIPU XOPOIIIEM CAMOYYBCTBHUU, YEM, B YaCT-
HOCTH, MOXKHO OOBSICHUTH JOCTAaTOYHO HUBKUU
IIPOIEHT NTPHeMa CTATUHOB B CPABHEHUU C JIPYTH-
MU PEKOMEHJIOBAaHHBIMU IpernapaTaMu CPeu Ima-
[UEHTOB 2-H TPYIIIHL.

Ha ¢oHe mpoBe/ieHHON Tepamnuu CTATUCTHYE-
CKM 3HAYMMBIX M3MEHEHUH JIUIHUIHOTO CIIEKTPA,
IoKasaresiei GyHKIIUH IIOYEK U PA3MePOB MOJIOCTEH
cepara He ObLIO BBISIBJIEHO (Ta0II. 5).

3a roja HabroieH A He ObLJIO JIeTaIbHBIX UCX0-
JI0B cpeiul 60JIBHBIX 00€UX TPYIII, KJIMHUKY CTEHO-
KapZuH He OmUCchIBaH 21 (26.9 %) 60JIBHONE OCHOB-
HOH rpynnsl U 5 (10.5 %) OOJIBHBIX I'DYIIIBI CPaB-
HeHUs. B obenx rpymnmax npeobiagan 2-i OK cre-
HOKAap/INU HAaINPSKEHUs, IPH 3TOM CHIDKEHHUE TO-
JIEPAaHTHOCTHU K (PU3UUECKOU HATPy3Ke U MpOrpec-
CHpOBaHUE KJIUHUKU CTEHOKAPAUU OTMEUEHO y 14
(18.4 %) namueHTOB OCHOBHOU rpynmbl U 8 (17.1 %)
nanyueHToB rpynnel cpaBHeHus. Yacrora OKC 3a
T'OJ] COCTaBUJIa B OCHOBHOM rpymie 7 (9.2 %) ciyya-
€B, CBI3aHHBIX C PECTEHO30M paHee MMILJIAHTUPO-
BaHHBIX CTEHTOB, B IPyIIIle CpaBHEHU — 17 (35.7 %)
CJIydaeB B CBSI3U C JIOCTHM)KEHHEM T'eMOJIMHAMUYe-
CKU 3HAUHUMBIX CTEHO30B (p < 0.05). JlOmOJTHUTETh-
HOE IIJIAHOBOE CTEHTHPOBAHUE KOPDOHAPHBIX ap-
Tepuid mpoBeseHo 14 (18.4 %) 60JIBHBIM OCHOBHOU
rpynnsl ¥ 8 (17.1 %) 60JbHBIM I'PYIIIBI CDABHEHHUA.
JloCcTOBEPHBIX Pa3JINuUil JTUHAMHUKNA MOP(HOMETPHU-
YeCcKUX U QYHKIHOHAJIBHBIX [TApAMETPOB MUOKAP-
Jla, & TAaK>Ke OCHOBHBIX JIAOOPaTOPHBIX MTOKa3aTesen
B 006enx rpymnmnax Ha (oHe IPOBOJUMOIO JIEUeHU s
OTMeUEeHO He OBLIO.

the clinical picture of angina pectoris was not de-
scribed by 21 (26.9%) patients of the main group
and 5 (10.5%) patients of the comparison group.
In both groups, the 2™ FC of exertional angina
was predominant, with a decrease in exercise
tolerance and progression of the angina pectoris
clinical picture observed in 14 (18.4%) patients
of the main group and 8 (17.1%) patients of the
comparison group. The incidence of ACS per year
in the main group was 7 (9.2%) cases associated
with restenosis of previously implanted stents, in
the comparison group — 17 (35.7%) cases due to
hemodynamically significant stenosis (p <0.05).
Additional planned stenting of the coronary ar-
teries was carried out in 14 (18.4%) patients of
the main group and 8 (17.1%) in the comparison
group. There were no significant differences in
the dynamics of morphometric and functional pa-
rameters of the myocardium, as well as the main
laboratory parameters in both groups against the
background of the treatment.

During the year of observation the majority of
patients followed lifestyle recommendations. As
for drug therapy, 20 (25.6%) patients of the main
group independently discontinued clopidogrel ear-
lier then 6 months to adhered only ASA. The rest
of the adherence to taking basic drugs remained
within 80%, except for statins, the patients of the
comparison group turned out to be the least ad-
hered.

CONCLUSION

Clinical evaluation, conducted after 1 year of
observation of a group of patients receiving opti-
mal drug therapy, and patients who underwent the
procedure of percutaneous coronary intervention
(stenting) in combination with OMT, did not allow
to identify significant differences in the dynamics
of morphometric and functional parameters of the
myocardium in both groups against the background
of the treatment. 64 (51.2%) patients remained ful-
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Ta6auna 5. lunaMmuka J1abopaTOPHBIX U MHCTPYMEHTAJIbHBIX TOKa3aTesel B TEYeHUE ro/ia HabJIIoIeH s
Table 5. Dynamics of laboratory and instrumental indicators during the year of observation

OcHoBHas rpymmna / Main group

I'pymnma cpaBHeHus / Comparison group

IToxasarens / Indicator HcxomHO Yepesroa p VcX0omHO Yepes rof, p
Initial data  Inayear Initial data In a year
OXC, mmosw/n | TC, mmol/1 5.4+15 5.2+ 0.7 >0.05 5.15+1.3 5.0 £ 0.6 >0.05
XC JIIIBIL, mmosw/i | HDL-C, mmol/l  1.48 £+ 0.5 175+ 0.4 >0.05 1.55%0.5 1.7+ 0.3 >0.05
XC JITTHII, mmoss/i | LDL-C, mmol/l 4.1+ 0.5 3.7+0.2 >0.05 37+0.3 4.1+0.2 >0.05
TT, mmonb/n | TG, mmol/1 1.7+1.1 1.4+ 0.7 >0.05 1.85+1.2 1.7+ 0.5 >0.05
KpeaTuHUH KpOBU, MKMOJIb/JT 102.3+15.1 100.4+7.3 >0.05 103.2 +10.1 105.3 + 15.2 >0.05
Blood creatinine, pmol/1
CK®, my1/muH | GFR, ml/min 63.6 + 5.3 64.1+2.9 >0.05 69.9+4.9 67.7 + 4.4 >0.05
MoueBasi KHCJIOTa, MKMOJIb/JT 4251+ 21.5 443 +25 >0.05 428.8 +25.5 451 £ 13.8 >0.05
Uric acid, umol/1
CPB, mr/n | CRP, mg/1 3.15+ 1.1 1.3+0.7 >0.05 2.5+1.4 1.8 £ 0.8 >0.05
®ubpuHoreH, r/7 | Fibrinogen, g/1 2.6 +1.3 2.5+ 0.2 >0.05 2.95%1.5 2.8+0.8 >0.05
Iroko3a, Mmostb/a1 | Glucose, mmol/1 5.3+ 0.5 5.5+ 1.2 >0.05 5.1+0.4 5.3+ 0.6 >0.05
Paszmep JIII, cm | LA size, cm 4.08 £ 0.5 3.85+0.4 >0.05 4.06+0.3 4.08 £ 0.5 >0.05
KIPJIK, cm | EDS LV, cm 5.0 £ 0.7 4.9+0.8 >0.05 5.3+0.5 5.4+ 0.3 >0.05
®B, % | EF, % 60 £ 4.5 61+5.3 >0.05 62+6.5 60+ 3.7 >0.05
NMMJIK, r/m? | LVMI, g/m? 110.5 + 2.9 109.9+2.6 >0.05 113.1%3.5 116.6 + 3.9 >0.05

IIpumeuanue. OXC — obmuii xonmecrepun; XC JITIBIT, XC JITTHIT — XosiecTepyuH JIMHIONPOTEN OB BHICOKOH IIJIOTHOCTH U JIMIIONIPO-
TEU/I0B HUBKOH IJIOTHOCTH cO0TBeTCTBeHHO; TT — Tpuriunepu/ibl; CK® — ckopocTs k1y6oukoBoit punsrparun; CPB — C-peakTHBHBIN
6esok; JIIT — neBoe npencepaue; KJAP JIXK — KoOHEUHO-/IMACTOINYECKUI pa3Mep JIeBOTo keiyouka; ®B — dpakius Beiopoca; UMM

JI2K — uHzeke macesl Muokapza JIK.

Note. TC — total cholesterol; HDL-C, LDL-C — high-density lipoprotein cholesterol and low-density lipoprotein cholesterol; TG —
triglycerides; GFR — glomerular filtration rate; CRP — C-reactive protein; LA — left atrium; EDS LV — end diastiolic size of left ventricle;

EF — ejection fraction; LVMI — left ventricle myocardial mass index.

B Teuenme roma HabaOAeHUA OOJIBIIMHCTBO
OOJIBHBIX COOJIIOZANN PEeKOMeHJanuu 1o obpa-
3y Ku3HU. UTO KacaeTcs MeAUKAMEHTO3HOU Tepa-
Iy, TO 20 (25.6 %) 60JIPHBIX OCHOBHOU I'DYIIIIBI Ca-
MOCTOSATEJIFHO IIPeKpPaTUIu B CPOK ZI0 6 Mec IpU-
€M KJIONUJIOTPEJIA C IEPEXO/IOM Ha IMPHEM TOJIBKO
ACK. B ocraspHOM IPUBEPKEHHOCTH K IIpueMy 6a-
3UCHBIX IIpenapaToB ocTaBajach B Iipefiesiax 80 %,
KpOMe IpHeMa CTAaTHHOB, HanMeHee IPUBEPIKEH-
HBIMU K KOTODPBIM OKAa3aJIUCh IMAIlUEHTHI PYIIIIbI
CpaBHeHUA.

KimHuyeckasi oIjeHKa, IMPOBeJEHHAs uepes
1 roz HabJII0IEHU S TPYIIIIBI TAI[MEHTOB, MOJIyYato-
IIUX ONTUMAJIbHYIO MeJUKAMEHTO3HYI0 TEPANUIO,
u OOJIBHBIX, IPOIIEJIINX TPOLEAYPY YPECKOKHO-
r'0 KOPOHAPHOTO BMeEIIATe IbCTBA (CTEHTHPOBAHI )
B couetanuu ¢ OMT, He m0o3BOJIKJIa BHISIBUTH J0-
CTOBEPHBIX PA3JINUUH JIHHAMUKH MOpdomMeTprue-
CKHUX U (PyHKIMOHAJIbHBIX IIapaMeTpPOB MHOKap/ia
B 00eux rpymiax Ha ¢oHe MPOBOAUMOTO JIeUeH U .
[TosTHOCTBIO IPUBEPIKEHHBIMU K JIEYEHUIO OCTaBa-

ly adherent to treatment, including 42 in the main
group and 22 in the comparison group. The great-
est adherence is found in patients younger than 60
years. The main reason for low adherence was the
lack of understanding of the need to take medica-
tions (primarily statins) in good health.

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

JIHCh 64 (51.2 %) GOJIBHBIX, B TOM YHCJIE 42 B OCHOB-
HOWU TpyIIe U 22 B TpylIiie cpaBHeHus. Haubosib-
masi IPpUBEPKEHHOCTh OOHApYy’KeHa y MaIueHTOB
MOJIOKe 60 JjieT. OCHOBHOU TPUYUHON HU3KOU IPU-
BEPIKEHHOCTH OBLJIO OTCYTCTBUE MOHUMaHUS HEOD-
XOJITUMOCTH IIpHeMa IpenapaToB (B IEPBYIO oOde-
penb CTAaTUHOB) IPU XOPOIIIEM CAMOYYBCTBUH.

KoH}IUKT HHTEpPEeCOB. ABTOPHI 3a5BJIAIOT 00
OTCYTCTBUH KOH(MJINKTA UHTEPECOB.
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Frequency and features of non-alcoholic fatty liver disease/
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AHHOTAIINA

IIpoanasu3upoBaHbl PaKTOPHI, ACCOIUUPOBAHHBIE C HEAJIKOTOJIBHBIM CTEATOTeNaTO30M/CTEeaTOTeaTUTOM Y Ta-
nueHToB ¢ si3BeHHbIM KotutoM (IK) u 60se3upi0 Kpona (BK). BrisiBsieHa BbICOKAs YacTOTAa HEAJKOTOJIBHOTO CTea-
TOTeNaTo3a/CTeaTorenaTUTa y MallieHTOB ¢ BOCIATIUTEIbHBIMU 3a00ieBaHusaMH kuiednuka (B3K). ¥ manueHTos ¢
B3K HeasKOTOJIbHBIN CTE€AaTOTeNnaTo3 ObLI ACCOIIMUPOBAH C BO3PACTOM U HAJIUYHUEM MeTaboIndecKux (pakTOpOB pU-
CKa, a TaK’Ke BBICOKOH aKTHBHOCTHIO 3abosieBanus. Y mamueHToB ¢ BK Habiofanach acconuanusi HeaJlKOroJabHOI0
CTeaTorenaTo3a ¢ HaJIMYMeM BHEKHUIIIEYHBIX IPOsIBJIEHUH OCHOBHOTO 3abosieBanus. Y nmanueHToB ¢ BK 6e3 merabosiu-
YecKux (paKTOPOB PHCKA HEATKOTOJBHBIH cTeaTorenaTo3 ObLI aCCONMUPOBAH € YaCTOTOM rocnuTanu3amnuii. Hammaune
BUpyca JminTeliHa — bapp U UTOMErajoBupyca B CJIM3UCTON 000JI0UKE TOJICTON KUIIIKU HE aCCOITUUPOBAHO € Heas-
KOTOJIBHBIM CT€aTOTEenaTo30M/CTeaTOTenaTHTOM.

Karoueewvte c108a: HEAJIKOTOJIBHBIN CTEATOTeNaTo3, BOCIAIUTEIbHbIE 3a00IeBaHNS KUIIIEYHUKA, 601e3Hb KpoHa, 13-
BEHHBIA KOJIUT.

ABSTRACT

The factors associated with non-alcoholic fatty liver disease/steatohepatitis in patients with ulcerative colitis (UC)
and Crohn’s disease (CD) were studied. A high incidence of non-alcoholic fatty liver disease/steatohepatitis was revealed
in patients with inflammatory bowel disease (IBD). In patients with IBD, non-alcoholic fatty liver disease was associated
with age and the presence of metabolic risk factors, as well as high disease activity. In patients with CD, an association
of non-alcoholic fatty liver disease with the extraintestinal manifestations of the basic disease was observed. In patients
with CD without metabolic risk factors, non-alcoholic fatty liver disease was associated with hospitalization rates. The
presence of Epstein — Barr virus and cytomegalovirus in the mucous membrane of the large intestine is not associated
with non-alcoholic fatty liver disease/steatohepatitis.

Keywords: non-alcoholic fatty liver disease, inflammatory bowel diseases, Crohn’s disease, ulcerative colitis.
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BBEJAEHUE

B HacTosiIiee BpeMsi OCTPO CTOUT IMPobsIeMa Ko-
MopOuHOCTH. POCT pacmpocTpaHEHHOCTH HEaTKO-
TOJIPHOTO CTeaTorernaro3a/creaTorenaTuTa U BOCIa-
JINTEJILHBIX 3a001eBannii kuiteunuka (B3K) zacras-
JISeT aKTUBHO U3y4aTh pobieMy KOMOPOU/THOTO Te-
YeHHsA BTHUX COCTOSHUM. YacToTa HEeaJIKOroJIbHOTO
crearorenaros3a npu B3K nmo maHHBIM JsiuTEpaTyphl
IIUPOKO BApDbUPYET U COCTABJISET OT 1.5 J10 55 % [1—4].
Takoli 3HAUNTETHHBIA HHTEPBAJI IAHHBIX 00YCIIOBHIT
yIIyOJIeHHOE U3YUYeHUe JAHHOH ITPO0JIEMBL.

IEJIb NCC/IEAOBAHUA

BbIsiBJIEHHE YAaCTOTHI HEAJIKOTOJIBHOIO CTEaTo-
reraTo3a/cTeaTorelaTuTa M aCCOIMUPOBAHHBIX C
HUM (PaKTOPOB y MAIIUEHTOB C SI3BEHHBIM KOJIUTOM
(AK) u 6ose3unio Kpona (BK).

MATEPUAJIBI 1 METO/AbI

B uccnenoBanme ObLIO BKJIIOUEHO 125 MAIlHEH-
ToB: 62 — ¢ IK u 63 — ¢ BK. CpexHuii Bo3pacr ma-
IMEeHTOB ObLT paBeH 40.6 + 14.8 roma. JKeHIMHBI
COCTaBJIANH 55 %, My:KUUHBI 45 %. luarnos AK u
BK ycranaBimBasicss B COOTBETCTBUU C KJIUHUYE-
CKUMH PEKOMEHJIAIUAMU POCCHUICKON TracTpOsH-
TEpOJIOTUYECKON accomuanuu U Accomuarnuu Ko-
JIOIIPOKTOJIOTOB Poccuu IO JIMarHOCTHUKE U Jieue-
HUIO A3BEeHHOT0 KoytuTa u 60s1e3uu Kpona [5, 6]. Bee
6oJibHBIE OBLJIM BKJIIOUEHBI B 6a3y JaHHBIX — «Pe-
THUCTP BOCIAJIUTEIbHBIX 3a00JIeBAHUN KUIITEYHUKA»
®I'bOY BO «HoBoCHMOWPCKUE TOCy/IapCTBEHHBIH
MenuIUHCKUY yHuBepcuTeT» U ®I'BYH «Hayuno-
HCCJIEI0BATEIBCKUH HHCTUTYT GU3UOJIOTHHU U DYH-
JlaMeHTaJIbHON MenunuHbl PAH» (cBUZETENIHCTBO
0 TOCY/IapCTBEHHOU perucrpanuu 0asbl JTaHHBIX
N2 2017620133, /1aTa peructpaiuu 03.02.2017). [lu-
3aiH UCCJIeI0BAHUSA COOTBETCTBOBAJI MIOIIEPEUHOMY
HCCJIEJIOBAHUIO.

JluarHo3  HEaJIKOTOJIBHOTO  CTeaTOrernaTo3a
YCTaHABJIMBAJICA B COOTBETCTBHUU C KJIMHUUECKUMU
PEKOMEeH/IAITUSIMHU 10 JUATHOCTUKE U JIEUEHUIO He-
aJIKOTOJIBHOU JKUPOBOU 6Oosie3HU TeueHu Poccuii-
CKOTo O0IllecTBa MO M3YUYEHHIO IeueHu U Poccuii-
CKOU TaCTPOSHTEPOJIOTHUECKOU acCouanuu [7] mpu
HAJIMIUH CIIEIYIONUX YIIbTPa3ByKOBBIX JUATHOCTH-
YeCKUX KpUTepueB: Tuddy3Has TUIEepIXKOTeHHOCTD
MMapeHXUMbl TIeUeHH U HEeO[HOPOJHOCTH €€ CTPYK-
TYpbl, HEUETKOCTh U/UJIN MMOAYEPKHYTOCTh COCYU-
CTOTO PUCYHKA, 60Jiee BBICOKAST DXOT€HHOCTh Iede-
HU B CPaBHEHUU C KOPKOBBIM BeIleCTBOM HoYeK. Mc-
KJIFOUAJINCh aJIKOTOJIBHBIA XapaKTep MOBPEXK/IEHU I
TeYeHH, BUPYCHBIA U ayTOUMMYHHBIU T€NaTUT, Ha-
pyuleHus obMeHa MeAU U XOJIeCTaTUUYeCKHe 3a60-
JieBaHUS TedeHU. J[J1s1 UCKJIIOUEHUS aJIKOTOJIBHO-

INTRODUCTION

Currently, there is an acute problem of comor-
bidity. The increase in the prevalence of non-alco-
holic fatty liver disease/steatohepatitis and inflam-
matory bowel disease (IBD) forces us to actively
study the problem of the comorbid course of these
conditions. The frequency of non-alcoholic fatty
liver disease in IBD, according to the studies, var-
ies widely and ranges from 1.5 to 55% [1—4]. Such a
significant data interval led to an in-depth study of
this problem.

AIM OF THE RESEARCH

To determine the incidence of non-alcoholic
fatty liver disease/steatohepatitis and associated
factors in patients with ulcerative colitis (UC) and
Crohn’s disease (CD).

MATERIALS AND METHODS

125 patients participated in the study: 62 with
UC and 63 with CD. The average age of the patients
was 40.6 + 14.8 years. Women accounted for 55%,
men — 45%. The diagnosis of UC and CD was es-
tablished in accordance with the clinical guidelines
of the Russian Gastroenterological Association and
the Russian Association of Coloproctology for the
diagnostics and treatment of ulcerative colitis and
Crohn’s disease [5, 6]. All patients were included
in the database — “Register of inflammatory bowel
diseases”, Novosibirsk State Medical University
and State Scientific-Research Institute of Physiol-
ogy and Basic Medicine (certificate of state registra-
tion database No. 2017620133, date of registration
03.02.2017). The design of the study was consistent
with transverse research.

The diagnosis of non-alcoholic fatty liver dis-
ease was established in accordance with clinical
recommendations for the diagnostics and treat-
ment of non-alcoholic fatty liver disease of the
Russian Society for the Study of the Liver and the
Russian Gastroenterological Association [7] with
the following ultrasound diagnostic criteria: dif-
fuse hyperechogenicity of the liver parenchyma
and heterogeneity of its structure, vagueness and/
or underlined vascular pattern, higher echogenicity
of the liver in comparison with the cortical sub-
stance of the kidneys. The alcoholic nature of liver
damage, viral and autoimmune hepatitis, copper
metabolism disorders and cholestatic liver diseas-
es were excluded. To exclude the alcoholic nature
of fatty liver disease/steatohepatitis patients, the
AUDIT (Alcohol Use Disorders Identification Test)
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ro XapakTepa CTeaTOrernaTro3a/cTeaToremnaTura ma-
nueHTamu 3amnosiHsasics onpocHuk AUDIT (Alcohol
Use Disorders Identification Test). IIpu moBsimeHuH
VPOBHS MapKEPOB ITUTOJIN3a CTABUJICS JTUATHO3 CTe-
arorernarura.

[ ompenesieHusi cTeneHu ¢GuOpo3a MeyeHu
OOJIBHBIM paCCYUTHIBAIN HHJEKCH (ubposa FIB-4
u APRI. ITaTHainaTH TaIieHTaM BBITIOJIHAJIACh QU-
OpoastacToMeTpus meueHu. BoipaskeHHOCTH Qrbposa
OIleHUBAJIACh METOOM (HOPO3TACTOMETPUU U IIy-
TeM pacueTa nHAekcoB pudbposza APRI u FIB-4 [8, 9].

V¥ 45 60/1bHBIX B OHOIIaTaTaX U3 TOJICTOH KUIIKH
METOJIOM TOJIMMepa3Hoi memHou peaknuu (IT11[P)
BBISIBJIEHBI BUpyc Jduinteiina — Bapp (BIB), 1u-
tomerasiopupyc (LIMB), Bupyc mpocToro repieca
1-ro u 2-ro tumnos (BIIT-1, 2). ¥ 20 60JbHBIX OIlpe-
JleJIsiyIcsl YPOBEHb aMMHUaKa KaNWJUJIAPHOU KPOBU
MIPY TIOMOIIU ITOJIyaBTOMATHYECKOTO aHaJIHU3aTopa
PocketChem BA (Arkray, fAmomnus).

JInst OIleHKM IIOKasaTesjed KadecTBa JKU3-
HU TalMeHTbl 3amnoJHAAN onpocHuku SF-36
(ShortForm — 36) u IBDQ (Inflammatory Bowel
Disease Questionnaire). OreHKa BbIPa’KEHHOCTHU
TPEBOTH U JIEMIPECCUU Y MAIMEHTOB MTPOBOAUIACH
npu nomoiu onpocauka HADS (Hospital Anxiety
and Depression Scale).

Cratuctuyeckasi 00paboTKa JaHHBIX ITPOHU3BO-
Jgusnack npu nomoiwu nporpamm STATISTICA 12.0
(StatSoft Inc., CIITA), RStudio (RStudio Inc., CIIIA).
Pacnpesiesiennie 3Ha4eHUN KOJIMUECTBEHHBIX TTOKA-
3areJiel OIeHNBAJIOCh HA HOPMaJILHOCTD. /{151 cpaB-
HEHUs KOJIMYECTBEHHBIX IIOKa3aTesjed B Pa3HbBIX
rpynmax 00JbHBIX TIpUMeHsiIcs t-KpuTepuit CThio-
JIEHTa TP HOPMAaJIbHOM XapaKTepe pacIpe/ieIeHu T
(cpaBHUBAJINCH Cpe/IHYE 3HAUEHUsI [TOKA3aTeJel) u
kputepuiit ManHa — YUTHH TPU HEHOPMAaJIbHOM Xa-
paxTepe pacrpejiesieHus1 (CpaBHUBAJIUCh MeUAHbI
mmoKasaresieit). JIjis OIeHKH B3aMMOCBSI3H JBYX KO-
JINYECTBEHHBIX ITOKasaTeseld MPUMEHSJICS Koppe-
JIAITUOHHBIN aHasu3 CriumpMeHa. Accomuanus JAByX
KayeCcTBEHHBIX IOKasaresel OoleHuBasach IpHU I0-
MOIIUA YEeThIPEXTIOIBHBIX TAOJIHUIL CONPSIKEHHOCTH C
II0/ICYETOM OTHOIIIEHHU S IIIAHCOB U KpuTepus [Tupco-
Ha. [Ipu KOJTMUeCTBE OKUJIAEMBIX SABJIEHUU B OTHOU
U3 AYeek TaOJIUIBI CONMPSIKEHHOCTH MeHee 5 MPH-
MEHsIJICA TOYHBIH KpuTepui Ouinepa. BiusHue He-
CKOJIBKHX (haKTOPOB Ha M3y4YaeMbId MPU3HAK OIle-
HHBAJIOCh C IIOMOIIBI0 MHOKECTBEHHOM JIOTHCTHUYE-
CKOH perpeccuu.

PE3YJIBTATBI 1 OBCYXK/IEHUE

YV manuentoB ¢ AK yacroTra HeaJKOTroJbHOIO
cTearorenaro3a/crearorenaTuTa cocTaBisia 48 %,
a y nmanueHToB ¢ BK — 51 %. CraTucruuecku 3Ha-

patients filled out a questionnaire. With an increase
in the level of markers of cytolysis, steatohepatitis
was diagnosed.

To determine the degree of liver fibrosis in pa-
tients, the indices of fibrosis for FIB-4 and APRI
were calculated. The density of the liver was mea-
sured using fibroelastometry in 15 patients. The ex-
tent of fibrosis was assessed by the method of fibro-
elastometry and by calculating the index of fibrosis
APRI and FIB-4 [8, 9].

Polymerase chain reaction (PCR) of biopsy
specimens from large intestine detected Epstein —
Barr virus (EBV), cytomegalovirus (CMV), herpes
simplex virus of the 1°tand 2" types (HSV-1, 2) in 45
patients. In 20 patients, the level of capillary blood
ammonia was determined using a semi-automatic
analyzer “PocketChem BA” (Arkray, Japan).

To assess the quality of life indicators, patients
completed the SF-36 (ShortForm — 36) and IBDQ
(Inflammatory Bowel Disease Questionnaire) ques-
tionnaires. Evaluation of the severity of anxiety
and depression in patients was performed using
the HADS (Hospital Anxiety and Depression Scale)
questionnaire.

Statistical data processing was performed us-
ing the programs STATISTICA 12.0 (“StatSoft”, Inc.,
USA), RStudio (“RStudio”, Inc., USA). The distribu-
tion of values of quantitative indicators was assessed
for normality. To compare quantitative indicators
in different groups of patients, Student’s t-test was
used with a normal distribution (average values of
indicators were compared) and Mann — Whitney
test for abnormal distribution (comparison of medi-
ans of indicators were compared). Spearman’s cor-
relation analysis was used to assess the relationship
between the two quantitative indicators. The asso-
ciation of two qualitative indicators was estimated
using four-way contingency tables by calculating the
odds ratio and the Pearson criterion. When the num-
ber of expected phenomena in one of the cells of the
contingency table is less than 5, Fisher’s exact test
was used. The influence of several factors on the trait
under study was assessed using multiple logistic re-
gression.

RESULTS AND DISCUSSION

In patients with UC, the incidence of non-al-
coholic fatty liver disease/steatohepatitis was 48%,
and in patients with CD — 51%. There were no sta-
tistically significant differences in the frequency of
non-alcoholic fatty liver disease between patients
with UC and CD (x* = 0.019, p = 0.892). Among
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YUMBbIE PA3JIUYHS B YACTOTE HEAJTKOTOJILHOTO CTEea-
Torenarosa mexay namuentamu ¢ K u BK otcyt-
ctBoBasu (¥? = 0.019, p = 0.892). Cpenu ciydaer
HEaJIKOTOJIbHOTO CTeaTorelaro3a 4acToTa HeasIKo-
TOJIBHOTO cTeaTorenatuta — 36 % (11 mamueHToB) y
6osbHBIX BK 11 14 % (4 maruenTa) — y 60bHbIX K.
VY nanuentoB ¢ B3K HeasIKOrosbHBIN cTeaTorera-
TO3 OBLJI ACCOIUMPOBAH C BO3PACTOM CTapIIle 40 JIEeT
(x? = 26.5, p < 0.0001, OR = 7.0, 95% CI 3.1-15.5).
YacToTa HEAJIKOTOJIBHOTO CTEaTOreraTo3a/cTearo-
rematuTa cpeau nanueHToB ¢ BK miamiie 40 et
6e3 MeTabosrmyeckux GaKTOPOB PHUCKa (HAPYIIEHUI
VIVIEBOJTHOTO OOMeEHa, apTepUabHOH THIIEPTEH-
3UH, JUCJIUITNJIEMUH, U30BITOYHON MACChI TeJIa UJIN
O’KUPEHUST) COCTaBUIA 17 % OT Beex marueHToB ¢ BK
u 15 % cpenu namueHTos ¢ K.

IIpu aHaiM3e B3aMMOCBA3U IOKa3aTesaed Me-
TabOJIMYECKUX PpACCTPOUCTB (M3OBITOYHAS Mac-
ca Teja W OKUPEHUE, apTepHaJibHAsI THUIEPTEH-
3151, TIOBBIIIEHHBIH YPOBEHDb OOIIEr0 XOJIECTEPHU-
Ha, JIMIIOMPOTEU0B HU3KOU miaoTHoctu (JITTHII)
u tpurtunepunos (TT), HapyIeHUs yrjaeBoJHO-
ro o6MeHa) U HEaJKOTOJILHOTO CTEAaTOrenarosa y
nanueHToB ¢ B3K ¢ HeaJIKOroJbHBIM CTeaTorela-
TO30M OBLJIN BBHISABJIEHBI 0OJIee BHICOKME 3HAUEHUS
uHzekca maccel tesa (UMT) (26.7 + 5.4 IpoTUB
21.3 + 3.4 Kr/mM?, p < 0.0001), JITTHII (3.56 + 0.59
npotuB 2.51 + 0.88 mmonp/n, p = 0.01) u T
(1.54 + 0.71 IPOTHB 1.05 + 0.41 MMOJIB/J, p = 0.05).
HeankoroapHbIH cTearorenaros3 y 60gpHbIX ¢ B3K
OBIJT acCOMMUPOBAH ¢ abJOMUHAJIBHBIM THUIIOM
oxxupenus (2 =13.9, p = 0.0001, OR = 11.8, 95% CI
1.4—97.9), apTepuaIbHOU rumepTensueit (x* = 17.6,
p < 0.0001, OR = 9.5, 95% CI 3.5—25.9) u HapyIe-
HUSMH YIJIeBOAHOTO 06MeHa (¥ = 10.4, p = 0.001,
OR =10.9,95% CI 1.3—90.6). Y naruenTosn ¢ BK ue-
aJIKOTOJILHBIN CTEaTOremaTUT OBbLJI acCOIMUPOBAH
¢ aboMUHAIBHBIM OKUpeHneM (X2 = 6.6, p = 0.01,
OR = 8.2, 95% CI 1.2-104.8) u apTepuaabHOH TU-
nepreHsuen (x* = 6.4, p = 0.01, OR = 8.2, 95% CI
1.3—51.3). IToxokre pe3ysbTaThl ObLIH IOy YeHbI B
HECKOJIBKUX paboTax, MOCBAIIEHHBIX JaHHOH ITPO-
6seme [10—12]. Takas accomuanusi COOTBETCTBYET
OIIpe/IeJIEHUI0 HEeaJIKOTOJIbHOU JKHUPOBOH 0O0JI€3HU
TeYeHH COTJIACHO OTEUYECTBEHHBIM U 3apyOeKHBIM
noaxozam [13, 14].

HeankorospHpIA CcTeaTOrenaTUT y MalueH-
ToB ¢ BK ObLT acconuupoBaH ¢ HEMPEPHIBHBIM Te-
YyeHHuEM OCHOBHOTO 3aboseBanus (y2 = 6.3, p = 0.01,
OR = 10.5, 95% CI 1.2—89.6), HaTMYEM UMMYHO-
JIOTUYECKUX BHEKHUIIEYHBIX MPOSBJIEHUH OCHOBHO-
ro 3abosieBaHus (apTpasirus, nepudepudeckas ap-
TpOIaTUs 1-TO U 2-TO THUIIOB, OCeBas apTpomaTHus,
VBEUT, CKJIEDUT, SIHUCKJIEPUT, adTO3HBIH cTOMAa-

cases of non-alcoholic fatty liver disease, the inci-
dence of non-alcoholic steatohepatitis was 36% (11
patients) in patients with CD and 14% (4 patients)
in patients with UC. In patients with IBD, non-al-
coholic fatty liver disease was associated with age
older than 40 years (x> = 26.5, p < 0.0001, OR = 7.0,
95% CI 3.1-15.5). The incidence of non-alcoholic
fatty liver disease/steatohepatitis among patients
with CD younger than 40 years without metabolic
risk factors (carbohydrate metabolism disorders,
arterial hypertension, dyslipidemia, overweight or
obesity) was 17% of all patients with CD and 15%
among patients with UC.

When analyzing the relationship between
metabolic disorders (overweight and obesity, arte-
rial hypertension, elevated levels of total choles-
terol, low density lipoproteins (LDL) and triglyc-
erides (TG), carbohydrate metabolism disorders)
and non-alcoholic fatty liver disease in patients
with IBD and fatty liver disease we revealed high-
er body mass index (BMI) values (26.7 + 5.4 vs.
21.3 = 3.4 kg/m2, p < 0.0001), LDL (3.56 + 0.59
vs. 2.51 + 0.88 mmol/l, p = 0.01) and TG
(1.54 £ 0.71vs. 1.05 + 0.41 mmol/l, p = 0.05). Non-
alcoholic fatty liver disease in patients with IBD
was associated with abdominal obesity (x> = 13.9,
p = 0.0001, OR = 11.8, 95% CI 1.4—97.9), arterial
hypertension (x? = 17.6, p < 0.0001, OR = 9.5, 95%
CI 3.5—25.9) and impaired carbohydrate metabo-
lism (x? = 10.4, p = 0.001, OR = 10.9, 95% CI 1.3—
90.6). In patients with CD, non-alcoholic steato-
hepatitis was associated with abdominal obesity
(x2 = 6.6, p = 0.01, OR = 8.2, 95% CI 1.2-104.8)
and arterial hypertension (x> = 6.4, p = 0.01,
OR = 8.2, 95% CI 1.3—51.3). Similar results were
obtained in several studies devoted to this prob-
lem [10—12]. Such an association conforms to the
Russian and foreign definitions of non-alcoholic
fatty liver disease [13, 14].

Non-alcoholic fatty liver disease in CD patients
was associated with a continuous course of the ba-
sic disease (¥ = 6.3, p = 0.01, OR = 10.5, 95% CI
1.2—89.6), the presence of immunological extraint-
estinal manifestations of the basic disease (arthral-
gia, peripheral arthropathy of the 1 and 2™ type,
axial arthropathy, uveitis, scleritis, episcleritis,
aphthous stomatitis, nodular erythema and pyo-
derma gangrenosum (¥* = 4.7, p = 0.03, OR = 3.3,
95% CI 1.1—10.1), and a history of a large intestine
resection (2 = 6.4, p = 0.001, OR =9, 95% CI 1.2—
62.6). Patients with non-alcoholic steatohepatitis
underwent surgical treatment earlier than patients
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THT, Y3JI0Basl 3pUTEMA U TAHTPEHO3HAS ITHOIEPMH 1)
(2 = 4.7, p = 0.03, OR = 3.3, 95% CI 1.1-10.1), pe-
3eKI[Med TOJICTOH KHUIIKH B aHaMHese (X2 = 6.4,
p = 0.001, OR = 9, 95% CI 1.2—62.6). [laniueHTam ¢
HEaJIKOTOJIbHBIM CTEaTOTEaTUTOM OIEpPaTUBHOE
JieueHue MPOBOIUJIOCH paHbllle, YeM HalueHTam 6e3
HEaJIKOTOJIbHOTO CTeaTorenaTtura (MeguaHa BpeMe-
HHU OT iebr0Ta 3a060J1eBaHUA JI0 ONIEPATUBHOTO Jieve-
HHs O [0.0—0.5] T. IpOTHUB 5.25 [2.57—12.00] I. COOT-
BETCTBEHHO, P = 0.034), TaK»Xe OOJIbIIIe y HUX ObLIa
YacTOTa rOCHUTAIN3aIni (MeanaHa KOJIMYecTBa ro-
CIIUTAIU3ANNHY 4 [3—7] HPOTUB 2 [1.5—4], p = 0.045).
¥V nmanuenToB ¢ BK u HeaJIKoroJpHBIM CTeaToremna-
TO30M MeJ[MaHa MPUHUMAeMOU J103bI a3aTHUOIPH-
Ha OblLIa BBIIIIE TI0 CPABHEHUIO C MAITUEHTAMU, Y KO-
TOPBIX HEe OBLJIO HEAJIKOTOJIBHOTO CTeaTorenarosa
(137.5 [100—150] r mpoTHUB 100 [60—-100] T p = 0.02).

Briienepeuncienable  GaKTOPbl CBUIETEb-
CTBYIOT 0 OOJIE€ TAKeJIOM TeueHU U 3a00J1eBaHU A KH-
MIeYHUKA TIPU HAJIMYUHU HEAJIKOTOJIbHOTO CTeaTore-
ImaTuTa.

HccenenoBaiach accolyalisi HEaJIKOTOJIbHO-
r'O CTeaTorenaro3a/cTeaTorernaTUTa U TEPAMNU IIPU
B3K. IlpnMmeHeHMe TepopasibHBIX aMUHOCATUIINIIA-
TOB B 7103€ O0JIee 40 MTI/KT Macchl TeJIa y MaIrfieHTOB
¢ SIK 6bLIO acCOIUUPOBAHO C MEHBIIIUM PUCKOM Ha-
JINYW S HEaJIKOTOJILHOTO cTearorenarosa (y* = 5.926;
p = 0.015, OR = 0.2, 95% CI 0.07—0.76). ¥ nanueH-
ToB ¢ B3K 51032 mepopaJsibHbIX aMHUHOCAJIUITUIATOB
OTpHUIIATEJIPHO KOPpeaupoBasa ¢ uHaekcom ¢ubpo-
3a meuenu 1o APRI (r = —0.38, p = 0.05). ¥ nanues-
ToB ¢ B3K ¢ oTCyTCTBHEM HEAJIKOTOJIBHOTO CTEATO-
reraTos3a, MoJIyYaBIIuX ITTIOKOKOPTUKOU/IbI, MeIia-
Ha JI03bI 9TUX IIperapaToB U3 pacyeTa Ha 1 KT Mac-
CBI TeJia ObLJIa BBIIIE, YEM B TPYIIIE IAI[UEHTOB C He-
aJIKOTOJIBHBIM CTeaToremnaro3om (1.09 [0.7—-1.4] T/kr
Macchl Tesja HNpoTUB 0.78 [0.54—1.00] I/KT Macchl
TeJia, p = 0.02). [Ipu 5TOM 0 JAHHBIM MHOKECTBEH-
HOH JIOTUCTHYECKOU perpeccuu 0TMedasach acco-
[Hanusl HEAJKOTOJIPHOIO CTeaTOrenaThTa y Maliu-
eHTOB ¢ B3K c npuMeHeHUEM TJTIOKOKOPTUKOCTEPO-
uioB B anHamHese (¥ = 7.7, p = 0.02, OR = 9.3, 95%
Cl1.1-75.4).

HaznaueHne TJIFOKOKOPTUKOHUIOB MMAIEHTaM C
B3K, kak mpaBusio, 00yCcJI0BJIEHO CpeAHEH WU Ts-
»keJtoil popmoit MmarudecTupoBaHUs 3a60IeBaHNUA,
KOTOpas B ZlaJibHeHIIIeM 0OBIYHO TpeOyeT MpuMeHe-
HHUs OHOJIOTUYECKUX IpernapaToB W a3aTHOMPU-
Ha B KaUeCTBe MOJEePKUBAOIIEH Tepanuu [5, 6]. Y
manueHToB ¢ BK, nosiyuaBmux nMMyHOCyIIpeccaH-
THI UJIK OMOJIOTUYECKHE ITPENapaThl B KAUECTBE IO/~
JIEp>KUBAIOIEN TEpaNuy, 0CcjIe Ha3HAYEHUs TJII0-
KOKOPTHUKOCTEPOHUJIOB B aHaMHE3€ HeaJKOroJib-
HBIM CTeaToremnaTos BcTpeuascsa pexke (X = 4.25,

without non-alcoholic steatohepatitis (median time
from onset of the disease to surgical treatment o
[0.0—0.5] years vs. 5.25 [2.57—12.00] years respec-
tively, p = 0.034), also they were hospitalized more
often (median number of hospitalizations 4 [3—7]
vs. 2 [1.5—4], p = 0.045). In patients with CD and
non-alcoholic fatty liver disease, the median of the
dose of azathioprine was higher compared with
patients without non-alcoholic fatty liver disease
(137.5 [100-150] g vs. 100 [60-100] g, p = 0.02).

The above factors indicate a more severe bowel
disease in the presence of non-alcoholic steatohep-
atitis.

The association of non-alcoholic fatty liver
disease/steatohepatitis and therapy in IBD was
studied. The use of oral aminosalicylates at a dose
of more than 40 mg/kg body weight in patients
with UC was associated with a lower risk of non-
alcoholic fatty liver disease (x* = 5.926; p = 0.015,
OR = 0.2, 95% CI 0.07-0.76). In patients with
IBD, the dose of oral aminosalicylates negatively
correlated with the liver fibrosis index by APRI
(r = —0.38, p = 0.05). In patients with IBD with no
non-alcoholic fatty liver disease who received glu-
cocorticoids, the median dose of these drugs per
1 kg of body weight was higher than in the group of
patients with non-alcoholic fatty liver disease (1.09
[0.7-1.4] g/kg body weight vs. 0.78 [0.54—1.00] g/kg
body weight, p = 0.02). At the same time, accord-
ing to multiple logistic regression, an association
of non-alcoholic steatohepatitis was observed in
patients with IBD with a history of glucocortico-
steroids (x2 = 7.7, p = 0.02, OR = 9.3, 95% CI 1.1—
75-4).

Prescription of glucocorticoids to patients with
IBD is usually due to a moderate or severe form of
the disease, which later usually requires the use of
biological drugs or azathioprine as maintenance
therapy [5, 6]. Patients with CD who received im-
munosuppressants or biological drugs as main-
tenance therapy, after prescribing glucocortico-
steroids with a history of non-alcoholic fatty liver
disease, were less common (}* = 4.25, p = 0.04,
OR = 0.22, 95% CI 0.05-0.96). These factors may
indicate the protective properties of drugs used for
the treatment of IBD in relation to the formation
of non-alcoholic fatty liver disease in patients with
CD and UC. In the literature, there are conflicting
data on the effect on the formation of non-alcoholic
fatty liver disease therapy for IBD. According to two
studies [10, 12], no association of non-alcoholic fat-
ty liver disease with IBD was identified. The study
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p = 0.04, OR = 0.22, 95% CI 0.05-0.96). Ilepeurc-
JieHHbIe (PaKTOPBI MOTYT CBU/IETEILCTBOBATH O IIPO-
TEKTUBHBIX CBOMCTBAaX IIPENapaToB, TPUMEHIEMbBIX
g tepanuu B3K, B oTHomeHun (GOpMUPOBaHUA
HEaJIKOTOJIBHOTO CTeaTorenaTo3a y nanueHToB ¢ bK
u AK. B iutepaType BCTpedaoTCA IPOTUBOPEUYNBBIE
JIAaHHBIE O BJIUSHUU Ha (POPMUPOBAHUE HEATKOTOJIb-
Horo crearoremnaro3a Tepanuu npu B3K. Ilo pgan-
HBIM JIBYX PaboT [10, 12] He ObIJI0 BHISIBJIEHO aCCOIH-
aIy HEaJIKOTOJIPHOTO CTEATOreIaro3a ¢ Teparuen
B3K. B uccienosanuu A. Sartini et al. [15] 6p11a mpo-
JIEMOHCTPUPOBaHA MMPOTEKTUBHAS POJIb OHOJIOTHYE-
CKUX IIpeNapaToB B OTHOIIEHUU Pa3BUTUS HEAJIKO-
TOJIBHOTO cTeaToremnaro3a. A. Sourianarayanane et
al. [11] Tak:ke oKa3au MPOTEKTUBHYIO POJIb OUOJIO-
TUYECKUX ITPEeIapaToB, a TAK:Ke aCCOLMAIIUI0 Heasl-
KOTOJIBHOTO CTearorernaTro3a ¢ NpUMeHeHUeM IJIi0-
KOKOPTHUKOCTEPOU/IOB Ha MOMEHT 00CJIe/TOBaHUS.
ITomobHAast HEOAHO3HAYHOCTb MOKET OBITh CBA3a-
Ha C TeM, UTO IIpemnapaThl, UCII0JIb3yeMbIe I Jieue-
Hus B3K, MoryT He TOBKO crtoco6cTBOBATh OPMU-
POBaHHUIO HEAJIKOTOJIBHOT'O CTEATOTeNaTo3a,/CTeaTo-
renaTUTa Wi, HA060pOT, 06J1aIaTh MPOTEKTUBHBIM
3¢hdeKTOM, HO U KOCBEHHO OTPAKATh TSKECTH TeUe-
HHUS OCHOBHOTO 3abosieBaHusA. Kpome Toro, B mepe-
YHCJIEHHBIX paboTax He OlleHUBaJjach 7[03a IpUMe-
HsIEMBIX ITPErapaToB.

Y nanuenTos ¢ BK Oblj1a BBIsIBJIEHA aCCOI{HAIIS
pueMa a3aTUONPHHA ¢ HAJIMYUEM HEaJKOr0JIbHO-
ro crearoremnaruta (}* = 4.276, p = 0.039, OR = 5.5,
95% CI 0.95— 31.2).

VY 6ospabIx BBK BIB BhIsABIsAIICA B 56 % CIIy-
vaes, [IMB — B 8.5 %, BII[' He ObLIO HU Y OFHO-
ro manumenTta. CTaTUCTUYECKU 3HAYUMBIX Pa3JIH-
ynii B yactote nHpunuposanus [IMB u BIb mex-
ny nanuenTamu ¢ K u BK He 6b1710. Habmtomanach
CUJIbHAS KOPPEJISAIUOHHASA CBA3b MEXJY HaJIMUYU-
eM BOb u npuMeHeHUEM CTEPOUJIOB NpU JIeUYEeHUU
AK (r = 0.89, p = 0.001) u BK (r = 0.97, p = 0.005).
ITanuenTs! ¢ AK, nonydaBuine riIirOKOKOPTUKOCTE-
pouzbl B aHaMHe3e, B 100 % ciyuaeB O6bL1u UHGU-
nupoBaHbl BIOb, Toria kKak cpeau MamUeHTOB, He
MOJIYYaBIIUX TJIIOKOPTUKOU/IBI, YAaCTOTA BHISBJIE-
Hust BOb cocrapisaa aumb 30 %. Y IanueHTOB C
BK, He moJiy4aBIIUX TJIIOKOKOPTHUKOWIBI B aHAM-
He3e, He HAOJIIOAIOCh 3HAYUTEJIHLHOI'O IIOBBIIIE-
HUA yacTtoThl BOb-undexnuu. CraTucTuyecku 3Ha-
yuMOU accoruanuu Hajanyus BIb-undeknuu u
[IMB-unbeknu ¢ HEaJIKOTOJIBHBIM CTEATOTEeINaTo-
30M/cTeaTorenatuToM y nanuenToB ¢ B3K He ObL0.
B xozie ananuza iuTepaTypsl Mbl HE HAIILJIA UCCJIE-
JIOBAaHUM, ITOCBAIIEHHBIX BAUAHNIO BIb-, [IMB- u
BIIT-undexnum Ha popMUpOBaHUE HEATKOT'OJIbHO-
T'0 cTeaToremnarosa.

by A. Sartini et al. [15] showed the protective role of
biological drugs in the development of non-alcohol-
ic fatty liver disease. A. Sourianarayanane et al. [11]
also showed the protective role of biological drugs,
as well as the association of non-alcoholic fatty liver
disease with the use of glucocorticosteroids at the
time of the examination. This ambiguity may be
due to the fact that the drugs used for the treatment
of IBD can not only contribute to the formation of
non-alcoholic fatty liver disease/steatohepatitis or,
conversely, have a protective effect, but also indi-
rectly reflect the severity of the basic disease. In
addition, in the listed works, the dose of the drugs
used was not assessed.

A correlation of azathioprine with the pres-
ence of non-alcoholic steatohepatitis (x> = 4.276,
p = 0.039, OR = 5.5, 95% CI 0.95— 31.2) was found
in patients with CD.

In patients with IBD, EBV was detected in 56%
of cases, CMV — in 8.5%, no patients had HSV.
There were no statistically significant differences
in the incidence of infection of CMV and EBV be-
tween patients with UC and CB. A strong correla-
tion was observed between the presence of EBV and
the use of steroids in the treatment of UC (r = 0.89,
p =0.001) and CD (rr = 0.97, p = 0.005). UC patients
with the history of prescription of glucocortico-
steroids were infected with EBV in 100% of cases,
whereas among patients who did not receive gluco-
corticoids, the detection rate of EBV was only 30%.
In patients with CD, who did not receive a glucocor-
ticoid in history, no significant increase in the fre-
quency of EBV infection was observed. There was
no statistically significant association of EBV in-
fection and CMYV infection with non-alcoholic fatty
liver disease/steatohepatitis in patients with IBD.
Analysing the literature, we did not find studies on
the effects of EBV, CMV and HSV infections on the
formation of non-alcoholic fatty liver disease.

The presence of non-alcoholic fatty liver dis-
ease in patients with CD is associated with lower
indicators of quality of life. The median total score
on the SF-36 questionnaire on the pain inten-
sity scale was 32 [21—51] points vs. 51 [41.5—62.0]
points respectively, p = 0.035. In patients with
IBD and steatohepatitis, pain intensity scores were
lower compared with patients without steatohepa-
titis (32 [16—32] points vs. 61.5 [41.0—84.0] points,
p = 0.016). Also, patients with IBD and non-alco-
holic steatohepatitis had lower values on the intes-
tinal manifestations scale of the IBDQ question-
naire compared with patients without steatohepa-
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Ta6uuna 1. PakTopsbl, ACCOIUUPOBAHHBIE ¢ HEATKOTOJIBHBIM CTEATOre€aTO30M/CTeaTOreaTHTOM Y HarueHToB ¢ BK
Table 1. Factors associated with non-alcoholic fatty liver disease/steatohepatitis in patients with CD

®axrop / Factor Exp(B) 95% CI p VG
Bospacr crapiie 40 et / Age over 40 years 10.3 1.9-54.7

. <0.001 22.8
Osxupenue / Obesity 4.2 1.1-16.0

Hasnure HeasIKoOroJIbHOTO CTEATOreInaTo3a y ma-
1ueHToB ¢ BK acconuupoBaHo ¢ 60j1ee HU3KUMH T10-
KazaTeJIsIMU KadyecTBa *KU3HU. MeinaHa CyMMapHO-
ro 6asna o onpocHuKy SF-36 1o 1mkase MHTEHCUB-
HOCTH 6011 cocTaBJsia 32 [21—51] mpoTus 51 [41.5—
62.0] 6asyia COOTBETCTBEHHO, P = 0.035. Y HalueH-
ToB ¢ B3K u crearoremaTuToM 3HAYEHHS II0 IITKAJIE
WHTEHCUBHOCTH 00JIM OBLIM HIDKE TI0 CPAaBHEHHIO C
nanrentTamu 6e3 crearorenarurta (32 [16—32] 6asia
MPOTHUB 61.5 [41.0-84.0] 6asia, p = 0.016). Takke y
narueHToB ¢ B3K 1 HeaJIKOrOJIbHBIM CTeaTorernaTH-
TOM OTMeYaJIuCh 00JIee HU3KKE 3HAYEHHU S 10 MIKaJIe
KUIIIEYHBIX TPOsABJIeHuH onmpocHuka IBDQ mo cpas-
HEHHMIO ¢ mamueHTaMu 0e3 crearoremnaruTta (31 [30—
33] 6asn mpotus 47.5 [38.5—56.5] 6asia, p = 0.01).
BbIpa)KeHHOCTH TPEBOTH U JIEIIPECCUH Y TTAIIHEHTOB C
B3K He 6bLy1a accoluupoBaHa ¢ HAJTUYHUEM HeaIKo-
TOJIPHOTO CTEATOTeIaTo3a/cTeaTorenarTuTa.

¥ nanuenTtoB ¢ B3K npoBoinicsa MHOXKECTBEH-
HBI perpecCHOHHBIA aHaN3 (HaKTOPOB, ACCOIH-
WPOBAHHBIX C HEAJIKOTOJBHBIM CTEaTOTremnaTo30M/
CTeaTorernaTuTOM. Pe3ysbTaThl IpPECTaBJIEHBl B
TabJI. 11 2.

¥V nanuenToB ¢ BK 110 JaHHBIM MHOKECTBEHHO-
rO pErpecCUOHHOTO aHaJIM3a OTMEeUYasach acCoIra-
Ml HEAJIKOTOJIBHOTO CTeaTOrernaTuTa ¢ pe3eKIiu-
el TOJICTOH KHUIITKU B aHaMHe3e (Y2 = 6.4, p = 0.001,
OR = 9, 95% CI 1.2—62.6). B [11, 15] Takke oTMeua-
eTCsI acCOoIHaIlHs HeaJIKOTOJIBHOTO CTeaTorenaro3a
¢ TIeEpEeHEeCEeHHbIM XUPYPruuecKuM JieueHueM. Y mna-
muenToB ¢ BK muaziie 40 jiet 6e3 MeTab0oInuecKux
(akTOpOB pHCKA HEAJIKOTOJBHBIA CTEaTOTernaTo3
OBLJT aCCOIIMHUPOBAH C YAaCTOTOH TOCIHTAJTHU3AIUAH
6ostee 1 paza Brof (x2 = 10.1, p = 0.001, OR = 40, 95%
CI 2.8-554.7). JlaHHas accolhaIys MOXKET OBITh 00-
yCJIOBJIeHA B3AUMHBIM BJIMSIHHEM aKTUBHOCTH BOC-
MaJUTEJIBHOTO IIporiecca u oOMeHa JKUPOBOU TKa-
HH, B TOM YHCJIe B IteueHu. CyIecTBYIOT paboThI, Jie-
MOHCTPUPYIOIIME BJIUSHUE IPOBOCIATUTETbHBIX
IIUTOKWUHOB Ha IMPOJTUPEPAIINIO BUCIIEPATILHOU KH-

titis (31 [30—33] points vs. 47.5 [38.5—56.5] points,
p = 0.01). The severity of anxiety and depression
in patients with IBD was not associated with the
presence of non-alcoholic fatty liver disease/steato-
hepatitis.

In patients with IBD, a multiple regression
analysis of factors associated with non-alcoholic
fatty liver disease/steatohepatitis was performed.
The results are presented in Table 1 and 2.

Multiple regression analysis showed an asso-
ciation of non-alcoholic steatohepatitis with large
intestine resection in history in patients with CD
(x¢ = 6.4, p = 0.001, OR = 9, 95%, CI 1.2—62.6).
An association of non-alcoholic fatty liver disease
with got over surgical treatment was also noted
[11, 15]. In patients with CD under 40 years of age
without metabolic risk factors, non-alcoholic fatty
liver disease was associated with a hospitalization
rate more than 1 time per year (x* = 10.1, p = 0.001,
OR = 40, 95% CI 2.8—554.7). This association may
be due to the mutual influence of the activity of the
inflammatory process and the metabolism of adi-
pose tissue, including that in the liver. There are
studies demonstrating the effect of proinflammato-
ry cytokines on the proliferation of visceral adipose
tissue, as well as the ability of adipose tissue to pro-
duce a large amount of biologically active substanc-
es, including interleukin-6 [16—19]. This assump-
tion is indirectly confirmed by the fact that in CD
patients who received glucocorticosteroids due to
the high activity of the basic disease but did not use
further biological drugs or immunosuppressants as
a basic therapy, the incidence of non-alcoholic fatty
liver disease was higher.

In patients with UC, according to multiple lo-
gistic regression, an association of non-alcoholic
fatty liver disease with a patient over 40 years of
age was found (x> = 14.6, p = 0.001, OR = 6.0, 95%

TaGauna 2. PakTopkl, ACCOIUUPOBAHHBIE C HEATTKOTOJIBHBIM CTEATOreaTO30M B 1eJIoM B rpyIine B3K
Table 2. Factors associated with non-alcoholic fatty liver disease in general in the IBD group

daxTop / Factor Exp(B) 95% CI p X2
Bospacr crapiiie 40 jiet / Age over 40 years 9.6 1.9—48.3

. <0.001 34.3
Osxupenue / Obesity 6.4 2.7-15.0
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POBOIi TKaHH, a TaKXKe CIIOCOOHOCTH JKUPOBOH TKa-
HU BBIPabATHIBATh OOJIBIIOE KOJIUUECTBO OHOJIOTH-
YeCKH aKTUBHBIX BEIIECTB, B TOM UHCJIE UHTEPJIEU-
KUH-6 [16—19]. KocBeHHO JlaHHOE IMIPEAIIOIOKEHNE
MIO/ITBEPIK/IAETCS TEM, UTO Y manueHToB ¢ BK, momy-
YaBIINX IVIIOKOKOPTUKOCTEPOUbI BCJIEACTBHUE BBI-
COKOU aKTUBHOCTU OCHOBHOTO 3a00JIeBaHUS, HO He
IIPUMEHSIBIINX B JaJIbHEHIIIEM B KauecTBe 6A3UCHOM
Tepanuu OHOJIOTUYECKHe IPenapaTsl UId UMMYHO-
CYIIPEeCCAaHThI, YaCTOTA HEAJIKOI'OJIBHOTO CTeaTore-
mmarosa ObLyIa BBIIIIE.

V nanuenTos ¢ K mo JaHHBIM MHOKEeCTBEHHOHN
JIOTUCTUYECKON perpeccuy Obljla BBISABJIEHA acco-
[Hanys HeaJIKOTOJIBHOTO CTeaTorenarosa ¢ Bo3pac-
TOM HaIUEHTA cTapiie 40 jeT (2 = 14.6, p = 0.001,
OR = 6.0, 95% CI 1.9—21.1). AHAJIOTUYHbIE PE3YIIb-
TaThl MPOJEMOHCTPUPOBAHBI B HCCJIEZOBAHUU A.
Sourianarayanane et al. [11].

Hu y ofiHOTO ManyieHTa He OBbLIO BBIABJIEHO 3HA-
yuMoro ¢ubpo3a IMeueHU, COOTBETCTBOBABIIIETO
3—4-i cremeHsM (pubpo3a NO KIaCCHPUKAIUHN
Metavir. ITo pesynbratam (GuOPO3IACTOMETPHU Y
2 narnuenTos ¢ 1K u 2 ¢ BK 61711 0OTMeuYeHbI IT0Ka3a-
TEeJIU IJIOTHOCTH II€YEHH, COOTBETCTBOBABIINE 1—2-I
creneHaM ¢pubposa no kinaccuduranun Metavir. Ta-
kUM obpasoM, ¢Gubpo3 ObLI BHIABIIEH V 26 % 60JIb-
HBIX HEAJIKOTOJIbHBIM CTEATOTernaTo30M, KOTOPBIM
6bL71a IpoBesieHa GubpoaacTtoMeTpus rnevyeHu. Ta-
Kas yactoTa pubposa y 60sbpHbIX B3K cooTBETCTBY-
eT JINTEepPaTyPHbIM IAaHHBIM [3].

¥V nmanuenTos ¢ B3K Habsr0/1a1aCh KOppEAIU
unzekca FIB-4 ¢ UMT (r = 0.3, p = 0.03). Y 607bHBIX
B3K ypoBeHb 00IIETO XOJECTEpHUHA IOJIOKUTEIIh-
HO KOppeJIupoBaj co 3HaueHUAMU uHjekca APRI
(r = 0.3, p = 0.04). [Tony4yeHHBIE PE3YIBTATHI COOT-
BETCTBYIOT JAHHBIM JIUTEPATYPHI, COIJIACHO KOTO-
PBIM B KauecTBe IIPeIUKTOPOB hopMupoBaHUsA Gu-
6po3a BeICTymamT MeTabosmyeckrue (PakTOPBI, Ta-
KUe€ KaK O)KHUPEHUE U caxapHbIX guaber [3, 12].

3HaueHus unjekca APRI oTpunarenbHo Kop-
pesupoBaNi CO 3HAUEHHWEM IIKAJIbl KUIIEUHBIX
nposiyieHudt IBDQ (r = —0.37, p = 0.04) U ¢ cyM-
MapHbBIMU B3HaYeHUAMHU 10 onpocHuky IBDQ
(r =-0.5, p = 0.04). Takast KOppeaANUA MOKET OT-
paxaTp BausAHUe akTUBHOCTH B3K Ha dopmupo-
BaHUe (pubposa neueHu. B To xe BpeMs B uccieso-
Bauuu C.S. Palumbo et al. He 651710 TposeMOHCTPU-
poBaHo acconuanuu Gpubpo3a mevyeHu ¢ aKTUBHO-
crbio B3K [3].

¥ 11 manmuenToB ¢ BK u 9 ¢ AK onenuBascs ypo-
BEeHb aMMUaKa B KpoBU. CTaTHCTUYECKN 3HAYNMBIX
pasinyuil ypoBHA aMMuaka y nanueHTos ¢ B3K c
HEaJIKOTOJILHBIM CTeaToremnaro3oM u 0e3 Hero He
0bLI0 (MeaHa YPOBHS aMMUAaKa KPOBU 34.5 [10.2—

CI 1.9—21.1). Similar results were demonstrated in a
study by A. Sourianarayanane et al. [11].

No patient had significant liver fibrosis, cor-
responding to 3—4 degrees of fibrosis according to
Metavir classification. Fibroelastometry showed
that in 2 patients with UC and 2 with CD, liver den-
sity indicators were observed, which corresponded
to the 1—2" degrees of fibrosis according to Metavir
classification. Thus, fibrosis was detected in 26% of
patients with non-alcoholic fatty liver disease, who
underwent liver fibroelastometry. This frequency
of fibrosis in patients with IBD corresponds to the
data of many studies [3].

Patients with IBD showed a correlation be-
tween the FIB-4 index and BMI (r = 0.3, p = 0.03).
In patients with IBD, the level of total cholesterol
positively correlated with the values of the APRI
index (r = 0.3, p = 0.04). The results obtained are
consistent with data of studies, according to which
metabolic factors, such as obesity and diabetes mel-
litus, act as predictors of fibrosis formation [3, 12].

The values of the APRI index negatively corre-
lated with the scale value of intestinal manifesta-
tions of IBDQ (r = —0.37, p = 0.04) and with the
total values according to the IBDQ questionnaire
(r = —0.5, p = 0.04). Such a correlation may reflect
the effect of IBD activity on the formation of liver fi-
brosis. At the same time, C.S. Palumbo et al. did not
reveal an association of liver fibrosis with IBD [3].

We assessed the level of ammonia in the blood
in 11 patients with CD and 9 with UC. There were
no statistically significant differences in the level of
ammonia in patients with IBD with non-alcoholic
fatty liver disease and without it (median blood
ammonia level was 34.5 [10.2—54.7] umol/1 vs. 30.8
[4.6—52.6] umol/l, p = 0.75). None of the patients
had an excess of the normal level of capillary blood
ammonia (60 pmol/1). These results are due to the
fact that among the patients included in the study,
there were no patients with significant liver fibrosis
and clinical and laboratory manifestations of liver
lesion. Despite the available research papers on the
possibility of developing hyperammoniemia in pa-
tients with non-alcoholic fatty liver disease at the
pre-cirrhotic stage of the disease [20], we have not
obtained conclusive data confirming the existence
of this phenomenon in patients with IBD.

CONCLUSION

The study leads to the following conclusions:
1. The frequency of non-alcoholic fatty liver
disease/steatohepatitis in patients with UC and CD
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54.7] MKMOJIb/71 IPOTUB 30.8 [4.6—52.6] MKMOJIB/T,
p = 0.75). Hu y ogHOro namnueHnTa He ObLIO 3adUK-
CHPOBAHO IIPEBBIIIEHUsS] HOPMAaJIbHOTO YPOBHA aM-
MHaKa KamuISIPHOH KpoBu (60 MKMOJIB/I). JlaH-
HbIE Pe3yJITaThl 00YCJIOBJIEHBI TEM, UTO CPEIU Ta-
[IEHTOB, BKJIIOUEHHBIX B HCCJIEIOBAHKE, OTCYTCTBO-
Basi GOJIbHBIE CO 3BHAUMMBIM (PUOPO30M IIEUeHH U
¢ KJIMHUKO-JIA00PATOPHBIMH IPOSIBJIEHUSMH TIede-
HOYHOH HeaocTaToYHOCTH. HecMOTps: Ha MMEIOIU-
ecs myOGIMKAIUU O BO3BMOKHOCTU Pa3BUTHUs THIIE-
PaMMOHHEMHUH V MMATTHEHTOB C HEAJKOTOJIbHBIM CTe-
aTorenaTo30M Ha JIOIHPPOTHYECKOU CTajuu 3a60-
JleBaHus [20], ybeauTebHbIE TaHHbBIE, TOATBEPIK-
Jlaroliye CyIecTBOBaHNe JAHHOTO SIBJIEHUsS y 00JIb-
uvbIX B3K, HaMu nosydeHs! He ObLIH.

3AK/IIOYEHUE

IIpoBezieHHOE WCCIEOBAaHHUE TO3BOJIAET Clle-
JIaTh CJIeZIYIOLIYe BEIBOJBI:

1. YacTroTa HEAJKOTOJIBHOT'O CTeaTorernarosa/
crearorenaruTa y nanuenToB ¢ AK u BK crarucru-
JecKHU 3HAaUYMMO He pasyinyajach U COCTaBiAIA 48 U
51 % COOTBETCTBEHHO.

2. OcHOBHBIMU (haKTOpPaMU, aCCOITUUPOBAHHBI-
MU C HaJIMYKUEeM HeaJIKOTOJIBHOTO CTeaTorenarosa y
nanueHToB ¢ B3K, ABJIsAI0OTCS BO3pacT cTapiiie 40 JIeT
U TPOSIBJIEHUsI MEeTabOJIMYECKOT0 CHHApoMa: abmo-
MUWHAJIBHBIN TUI OKUPEHUs, apTepualbHasA runep-
TEeH3U, HapyIlIeHHs YIJIeBOJHOr0 oOMeHa.

3. Cpeay maMeHToB C HEaJIKOT'OJIbHBIM CTeaTO-
reraTo30M 4acTOTa CUHAPOMA IUTOJIN3a COCTABJIA-
aa 36 %y 6ospHBIX BK 11 14 % y 60sbHBIX AK.

4. HeasKorospHBIA CTeaTOTenaTuT y MaljueH-
TOB ¢ bK acconmnpoBaH ¢ HenmpepbIBHBIM TeUeHUeM
OCHOBHOTO 3a00JI€EBaHU S, PE3EKIIUEN TOJICTON KHIII-
KU B aHAMHe3e, IPUEMOM a3aTUOIPHHA.

5. Hanuuue Bupyca duuiteitna — bapp u mnu-
TOMETaJIOBUPyCa B CJIMBUCTOH OOOJIOYKE TOJICTOU
KUIIIKY HE aCCOIMMPOBAHO ¢ HEAJIKOT'OJIbHBIM CTea-
TOTeIaTO30M/CTeaTOTEeaTUTOM.

6. ®ubpo3 meyeHU JUATHOCTHUPOBAH y 26 %
60s1bHBIX B3K ¢ HEaJTKOTOJILHBIM CTEATOreaTO30M.
Hanmuwne pubposa neuenn y 606X B3K acconu-
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was not statistically significant and was 48 and 51%
respectively.

2. The main factors associated with the pres-
ence of non-alcoholic fatty liver disease in patients
with IBD are over 40 years of age and manifesta-
tions of the metabolic syndrome: abdominal obe-
sity, arterial hypertension, and disorders of carbo-
hydrate metabolism.

3. Among patients with non-alcoholic fatty
liver disease, the incidence of cytolysis syndrome
was 36% in patients with CD and 14% in patients
with UC.

4. Non-alcoholic fatty liver disease in patients
with CD is associated with a continuous course of
the basic disease, a large intestine resection and
azathioprine intake.

5. The presence of Epstein — Barr virus and
cytomegalovirus in the mucous membrane of the
large intestine is not associated with non-alcoholic
fatty liver disease/steatohepatitis.

6. Liver fibrosis was diagnosed in 26% of pa-
tients with IBD with non-alcoholic fatty liver dis-
ease. The presence of liver fibrosis in patients with
IBD is associated with lower indicators of quality of
life according to the IBDQ questionnaire.

7. The level of capillary blood ammonia in pa-
tients with IBD and non-alcoholic fatty liver disease
does not go beyond the reference values.
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CocrosHUE MMOJIOCTH PTa y NAIIHEHTOB ¢ CaXapHbIM JUAa0eTOM THIIA
MODY

ITerpoBa T.I'.!; MopeBa H.A.!, Peimap C./I.!, OBcauaukoBa A.K.2, Peimap O./].2

@I'BOY BO «Hogocubupckuil 2ocydapcmeeHHblit meduyuHckuil ynusepcumem» Munadpasa Poccuu

2HHUHW mepanuu u npoguaraxmuueckoit meduuyurvt — guiuan O®I'BHY «®edepanvHblil uccaedosamenvckuil yeHmp
Hucmumym yumoaoauu u cenemuxu CO PAH» (Hogocubupck)

The condition of the oral cavity in patients with MODY type diabetes
mellitus

Petrova T.G.}, Moreva N.A.}, Rymar S.D., Ovsyannikova A.K.2, Rymar O.D.2

‘Novosibirsk State Medical University

2Research Institute of Internal and Preventive Medicine (Novosibirsk)

AHHOTAIIUA

B ucciieoBaHuY, TTOCBAIIEHHOM OIEHKE CTOMATOJIOTHYECKOTO CTaTyca y MAIMEHTOB C pefikoi popMoit quabera —
MODY, npussau yyactue 9 ues. (3 >KeHIUHbI 1 6 My:kunH). [Juarno3 MODY-nabeta um ObLT TOCTAaBIEH HA OCHOBAHUH
Pe3yIbTaTOB MOJIEKYJISIPHO-TEHETUYECKOTO HCCIeI0BaHusA. Y 06CIeIOBAHHBIX ¢ pa3HBIMU MOATUIIAMH (2, 6 1 12) MODY-
nurabera BhIsIBJIEHA BHICOKAS MHTEHCUBHOCTD KapUeca, BOCIIAJIUTEIbHbBIX 3a00IeBAaHUI MTAPOOHTA U 3y0OUYETIOCTHBIX aHO-
MaJIui, YTO CYIIIECTBEHHO He BJIMSJIO HA KAYECTBO KU3HU 00C/Ie/IOBaHHBIX. B mosioctu pra y 601pHBIXx MODY-nnaberom
TIOZITUIIA 2 OTCYTCTBOBAIM BIPJKEHHBIE CIeNbUIeCcKre MPOSBIEHIU HapyIIeHU YIIeBOAHOTO 0OMeHa, YTO, BEPOSTHO,
MO2KeT OBITh CBSI3aHO € XOpOIIlel KoMIieHcanuel quabera. Takke mpezcTaBieHo KiInHU4Yeckoe onucanrne MODY-nuabera
TO/ITHIIA 2 Y IPEJCTABUTEIEH JIBYX MMOKOJIEHUH — OTIIA U ChIHA.

Kaoueswvte crosa: MODY-uaber, CTOMaTOJIOTUYECKUH CTATYC, [IMKUPOBAHHBIA reMOTJIOONH, Kapyec, HH/IEKC THH-
TMBUTA, UH/EKC TAPOZOHTHTA.

ABSTRACT

In a study on the assessment of dental status in patients with a rare form of diabetes — MODY, 9 people were involved
(3 women and 6 men). The diagnosis of MODY was based on the results of molecular genetic research. In patients with dif-
ferent subtypes (2, 6 and 12) of MODY a high intensity of caries, inflammatory periodontal diseases and dental anomalies
was detected, which did not significantly affect the quality of life of the patients. In the oral cavity of patients with MODY
subtype 2 there were no pronounced specific manifestations of disorders of carbohydrate metabolism, which probably can
be associated with good diabetes compensation. Clinical descriptions of MODY subtype 2 in representatives of two genera-
tions — father and son — is also presented.

Keywords: MODY, dental status, glycated hemoglobin, caries, gingivitis index, periodontitis index.

BBEJIEHHUE
Caxapubiii quaber 2-ro tuna (C/I2) mpexacras-

INTRODUCTION
Type 2 diabetes mellitus (T2D) is a global

JiseT coO60H MHPOBYIO MTPOOJIEMY B CBSI3HU € OOJIBIION
PACIIPOCTPAHEHHOCTHIO, JOCTUTIIEA B HACTOSIIEE

problem due to the high prevalence that has now
reached epidemic proportions in many develop-

ITocrynmia 19.10.2018
IIpunaTra 15.01.2019

*Aemop, omeemcmeeHHblil 3a nepenucky

Peivap Okcana [ImutpuesHa: ®T'B0Y BO « HoBocnOUPCKIii roOCyAapCTBEH-
HBIF MeVIIMHCKUH YHUBepcuTeT» MuH3zapasa Poccuu. 630091, . HoBocu-
6upck, KpacHslii mpoctr., 52

E-mail: orymar23@gmail.com

Received 19.10.2018
Accepted 15.01.2019

*Corresponding author

Rymar Oksana Dmitriyevna: Novosibirsk State Medical University, 52, Krasny
Prospect, Novosibirsk, 630091, Russia.

E-mail: orymar23@gmail.com

74

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



doi: 10.31549/2542-1174-2019-3-74-83

Petrova T.G. et al. / Journal of Siberian Medical Sciences 3 (2019) 74—83

BpeMsI MaclITabOB 3MUJAEMUN BO MHOTUX Pa3BUBAIO-
ITUXCA U B OOJIBIITMHCTBE Pa3BUTHIX CTpaH. Pacrpo-
crpaHeHHOCTHh C/[2 B momyssiuu O6bICTpO pacTeT. B
MHPe YUCII0 OOJTBHBIX IAHHOU ATOJIOTHEN COCTaBHU-
J10 425 MiH 4er. Ilo ganasIM MexayHaponHol de-
nmepanuu auabera Poccutickas ®enepariiss BXOTUT
B IIEPBYIO JIECATKY CTPAaH C HAUOOJBIIEH YHCIIEH-
HOCTBIO Jitozel ¢ auaraosom C/2 (8.5 muiH) [1]. Pac-
TET KOJIMYECTBO MOJIO/IBIX TAIIMEHTOB C JUATHOCTH-
POBaHHBIM caxapHbIM aAuaberoM [2, 3]. Ha 60pb0y c
60J1e3HBIO U3 OIOJ’KETA 3/iPABOOXPAHEHUS TPATUTCS
OKOJIO 30 % (OUHAHCOBBIX CPEJICTB, IIPH 3TOM IIOUTH
90 % W3 HUX PAaCXOAYyeTCs Ha JieueHUe OCJIOKHEHNH,
a He caMoii 60JIe3HU.

Xponunueckas runieprinkeMmus npu CZ2 conpo-
BOXKZIAETCS TTOBPEXK/IeHNeM, AUCHYHKINEH U HEl0-
CTaTOYHOCTHIO PA3JIMYHBIX OPIaHOB U CUCTEM, B TOM
4ucJie OPraHoB U TKaHel nosoctu pra. C/12 npusHan
dakTopoM prcka pasBUTHA OoJee TKeNBIX HOpM
[apofIoHTUTa. BocrasutesibHble 3a00JI€BaHUSA Ia-
POIOHTA, COTJIACHO JIAHHBIM JINTEPATYPhI, ABJISTIOTCS
mecTsIM ocstoxkHeHUeM CJI, Hapsay ¢ HelponaTuew,
HedponaTuell, peTHHONATHEH U MUKPO- U MaKpOCO-
CyIUCThIMU 3200IeBAaHUSIMH [4— 6].

Juaber mpezncTtaBiser cobOH TeTEPOTEHHYIO
rpynmy MmeTtabosnmdeckux 3abojieBaHUM, XapakKTe-
PU3YIOIIUXCS STHOJIOTHYECKUMU, IaTOTeHeTHYe-
CKUMH U KJIUHHYECKHUMU ocobeHHOCTsAMHU. Haps-
Jly € caXxapHbIM 1nabeToM 1-T0 U 2-T'0 THIIA TUIIA CY-
IECTBYIOT OoJsiee peakue (GOPMBI, BHI3BAHHBIE T'e-
HeTmyeckuMu Myrtanuamu. K takum dopmam ot-
HOCHTCH «CaXapHbIH JInabeT B3POCJIOTO THIIA Y MO-
sgoabix» (MODY-muabetr), KOTOPBIM OTIMYAeTCs
KJINHUYECKUM TeYeHHeM, IOJIXOZaMH K Teparuu
u nporaozoM. MODY-quaber — reHeTuuYecKu 00y-
CJIOBJIEHHAA reTeporeHHas opMma caxapHOro ua-
Oerta ¢ HayasioM 3a00JIeBaHUSA B MOJIOZIOM BO3pac-
Te, ayTOCOMHO-ZIOMUHAHTHBIM THUIIOM HAacJje/l0Ba-
HUS U HAJIMYUEM [TEPBUYHOTO JlepekTa B GyHKI[UH
[-KJIeTOK IO/3Ke Ty I0UHOM Kete3bl [7, 8]. K HacTosi-
IeMy BpeMeHU u3BecTHO 14 ¢dopm MODY-nuabera,
CaMBIMU PACHPOCTPAHEHHBIMHU SIBJISIOTCS IOATHU-
Bl 2, 3 U 5, HA KOTOPbIE IIPUXOIUTCA QO % BBIAB-
JIeHHbIX ciry4aes. B 1. HoBocubupcke MODY-uabet
JIMaTHOCTHPOBAH y 22 TAaI[UEHTOB cTapiie 16 Jiet [9].
U ecsm cocTosIHME TOJIOCTH pTa 'y OOIBHBIX rabe-
TOM 1-TO U 2-TO TUIIA OIIUCAHO B JINTEPATyPe Jl0CTa-
TOYHO MOAPOOHO, TO CTOMATOJIOTUYECKUH CTATyC Y
6ospHBIX MODY-muabeToM mpakTUYecKHd He U3Y-
YeH.

IEJIb NCC/IEAJOBAHUA

V3ydyeHne CTOMATOJIOTUYECKOTO cTaTyca ¥y
60obpHBIX MODY-11abetom.

ing and most developed countries. The prevalence
of T2D in the population is growing rapidly. In the
world the number of patients with this pathology is
425 million people. According to the Internation-
al Diabetes Federation, the Russian Federation is
among the top ten countries with the largest num-
ber of people diagnosed with T2D (8.5 million) [1].
The number of young patients with diagnosed dia-
betes mellitus is growing [2, 3]. About 30% of fi-
nancial resources from the health budget are spent
on fighting the disease, while almost 90% of them
are spent on treating complications, and not the
disease itself.

Chronic hyperglycemia in T2D is accompanied
by damage, dysfunction and insufficiency of various
organs and systems, including organs and tissues of
the oral cavity. T2D is recognized as a risk factor
for the development of more severe forms of peri-
odontitis. According to the literature, inflammatory
periodontal diseases are the sixth complication of
diabetes, along with neuropathy, nephropathy, reti-
nopathy, and micro- and macrovascular diseases
[4-6].

Diabetes is a heterogeneous group of metabolic
diseases characterized by etiological, pathogenetic
and clinical features. Along with type 1 and type 2
diabetes, there are rarer forms caused by genetic
mutations. These forms include “Maturity onset
diabetes of the young” (MODY), which differs in
clinical course, approaches to therapy and prog-
nosis. MODY is a genetically determined heteroge-
neous form of diabetes mellitus with the onset of
the disease at a young age, autosomal dominant
type of inheritance and the presence of a primary
defect in the function of pancreatic B-cells [7, 8]. To
date, 14 forms of MODY are known, the most com-
mon are subtypes 2, 3 and 5, which account for 90%
of the detected cases. In Novosibirsk MODY was
diagnosed in 22 patients over 16 years [9]. While
the state of the oral cavity in patients with type 1
and type 2 diabetes is described in the literature in
sufficient detail, the dental status in patients with
MODY is practically not studied.

AIM OF THE RESEARCH

The study of dental status in patients with
MODY.
MATERIALS AND METHODS

Dental examination of 9 people (3 women and
6 men) with MODY verified on the basis of molecu-
lar genetic research was carried out. All examined
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MATEPUAJIBI 1 METO/AbI

B0 TpOBENEHO CTOMATOJIOTUYECKOoe 00-
cyieoBaHue 9 yesl. (3 KEHIMUHBI U 6 MYXKYHH) C
MODY-nuabetom, BepudUIIUPOBAaHHBIM HAa OCHO-
Be  MOJIEKYJISPHO-TEHETHYECKOI0  HCCJe0Ba-
Hus. Bce o0ciiefoBaHHBIE SABJISJIUCH Tal[MEHTa-
vy HUU tepanuu 1 npopUIaKTUIECKON METHUITHI-
ubl (HoBocubupck) (HUUTIIM). I'pynna namueH-
ToB ¢ MODY-nuabeTom Oblyia TeTEpOreHHA: 7 Yell.
¢ MODY-guaberom noarumna 2 (MODY-2), 1 el ¢
MODY-gua6erom nmoprumna 6 (MODY-6) u 1 manu-
edT ¢ MODY-guaberom mnoaruna 12 (MODY-12).
Bospact o6ciiefoBaHHBIX BAPbUPOBAJI OT 16 110 43
JIET U B CPEeJIHEM COCTaBUJI 29.78 + 13.24 roga. Ha
MOMeEHT 00cJieloBaHMs 2 Mal[MeHTa MMOJIyYan Te-
pamnuo WHCYJIMHOM, 1 — IePOPaJbHBIMHU Caxapoc-
HUJKAIOI[UMU IIpernapaTaMu, 5 4dejl. HOPMaJIu30-
BBIBAJIM IOKa3aTeJU TIJIIOKO3bI KPOBH COOJIIO/IE-
HueM auetsl. CpelHUH yPOBEHD INIMKUPOBAHHOTO
remoryiobuna (HbA1c) cocraBui 6.4 + 0.8 %, uTto
CBUJIETEJILCTBYET O XOPOIIEeH KOMIIEHCAIIUH YIJie-
BOJTHOTO 0OMeHa y 00cJie/IoBaHHBIX HAI[UEHTOB.

IIpu u3yYeHWH CTOMATOJIOTHYECKOTO CTaTyca
OIIEHUBAJIOCh COCTOSTHUE CIIU3UCTOU 000JI0UKHU PTa,
VUYHUTBHIBAJIUCH BUJI IPUKYCA, IOJIOKEHHE 3yOOB B 3y0-
HOH JIyTe, COCTOSIHHE BHUCOUYHO-HUKHEUYETFOCTHOTO
CycTaBa, HaJIMYHEe HEKAPHUO3HBIX MTOPAKEHU TBEP-
JIBIX TKaHel 3y60B. OIleHKY THTHEHUYECKOTO COCTOSI-
HU TIOJIOCTH PTa IPOBOUJIH C IIOMOIIBIO YIIPOIIEH-
HOTO TUTMeHn4deckoro nHjekca Green — Vermillion
(1964) u ungekca 3yonoro Hasera PI (Silness, Loe,
1964), COCTOSTHUS TBEPABIX TKAHEH 3y0OB — IO WH-
nekcy KITY (MHIeKec MHTEHCHBHOCTH Kapreca 3y0oB,
KOTOPBIH OIIpe/IesIsIeTCs] KOJTMYECTBOM 3yOOB ¢ KapHu-
ecoMm, mioMbamu U yaaseHHbrx), KIIn (komugecTBo
IIOBEPXHOCTEM 3y00B ¢ KapuecoM U miombamu). s
OTIpeieJIeH sl CTEIeHH BOCIAJIEHU JECHBI UCIIOIb-
3oBasu uHiekc PMA B Mogudukaiuu Parma (1964).
CrernieHb KDOBOTOUHBOCTH JIECEH OLIEHUBAJIH 110 UH-
nmexcy PBI (Muhlemann — Saxer, 1975). JI71s1 BbIsB-
JIEHUsI PaCIPOCTPAHEHHOCTH U MHTEHCUBHOCTH I10-
paskeHHsI TIapOIOHTAa MPUMEHSIJICA HHJIEKC THHTHU-
Buta GI (Loe, Silness, 1963), mapofOHTaIbHbIN HH-
nmexc PDI (Marthaler et al., 1971), mpu Heo6X0AHUMO-
CTU IIPOBOJIMJIM PEHTreHorpadruyecKoe Uccaem0Ba-
Hue. Iy onenku kadecrsa xxu3Hu (KXK) ucrosnso-
BajJii BAJIMJIHUPOBAHHYIO PYCCKOSI3BIUHYIO BEPCHIO
onpocHuKa «[Ipodusab BIUSHUS CTOMATOJIOTHYE-
ckoro 3710poBbsi» OHIP-49-RU [10]. ¥V Bcex manueH-
TOB OBLJIO TMOJIy4eHO WH(POPMUPOBAHHOE COTJIACHe
Ha yJacTue B uccjaenoBanuu (y JUi Mojioxe 18 jiet
UHOOPMHUPOBAHHOE COTJIACHE TIOITUCHIBAJ OUH U3
poautenen).

patients were patients of the Research Institute of
Therapy and Preventive Medicine (Novosibirsk).
The group of patients with MODY was heteroge-
neous: 7 people with MODY subtype 2 (MODY-2),
1 person with MODY subtype 6 (MODY-6) and 1 pa-
tient with MODY subtype 12 (MODY-12). The age of
the examined varied from 16 to 43 years and aver-
aged 29.78 + 13.24 years. At the time of examina-
tion 2 patients received insulin therapy, 1 — oral
hypoglycemic drugs, 5 people normalized blood
glucose levels by diet. The average level of glycated
hemoglobin (HbA1c) was 6.4 + 0.8%, which indi-
cates a good compensation of carbohydrate metab-
olism in the examined patients.

In the study of dental status the state of the
oral mucosa was assessed, the type of bite, the po-
sition of the teeth in the dental arch, the state of
the temporomandibular joint, the presence of non-
carious lesions of the hard tissues of the teeth were
taken into account. The assessment of oral hygiene
was carried out using the simplified hygienic index
Green — Vermillion (1964) and the plaque index
PI (Silness, Loe, 1964), the state of hard tissues of
teeth — according to the DMF index (index of in-
tensity of dental caries, which is determined by the
number of teeth with caries, fillings and removed),
DMFS (the number of surfaces of teeth with caries
and fillings). To determine the degree of inflamma-
tion of the gums, the PMA index in the modifica-
tion of Parma (1964) was used. The degree of bleed-
ing of the gums was estimated by the PBI index
(Muhlemann — Saxer, 1975). The gingival index
GI (Loe, Silness, 1963) and the periodontal index
PDI (Marthaler et al., 1971) were used to identify
the prevalence and intensity of periodontal lesions,
if necessary, x-ray examination was performed.
To assess the quality of life (QL) we used a vali-
dated Russian version of the questionnaire “Oral
Health Impact Profile” OHIP-49-RU [10]. Informed
consent to participate in the study was obtained
from all patients (in those younger than 18 years
old, informed consent was signed by one of the
parents).

RESULTS AND DISCUSSION

In the study of the dental status of patients with
MODY it was established that all the examined pa-
tients complained of a dental nature. Most often pa-
tients complained of increased sensitivity of teeth
to various types of irritants (66.7%) and dryness in
the oral cavity (44.4%), less often — bleeding gums
(33.3%), bad breath, tooth decay, discomfort in the
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PE3YJ/IBTATDBI 1 OBCY:KIEHHNE

IIpy M3yUYeHHH CTOMATOJIOTHYECKOr0 CTaTyca
60sibHBIX MODY-1abeToM yCTaHOBJIEHO, YTO BCE
00cIeI0BaHHbBIE TPEBABIIAIHU KaJI00BI CTOMATOJIO-
TUYECKOro xapakTepa. Yallle BCero marueHThl JKa-
JIOBAJIUCh Ha IMOBBINIEHHYIO YyBCTBUTEJIHHOCTH 3Y-
OOB K pasJIMYHBIM BUJIAM paszapakuresied (66.7 %)
U CyXOCTb B MOJIOCTH pTa (44.4 %), peske — Ha KpoO-
BOTOYHBOCTH JieceH (33.3 %), HEMpPUATHBIA 3amax
W30 PTa, pa3pylIEHHOCTH 3y0OB, TUCKOMMOPT B I0-
stoctu pTa. OWH MaIUEeHT KaJI0BaJICs Ha OrpaHUve-
HUS OTKPBIBAHUS PTAa.

IIpu BHeNTHEM OCMOTpe y 100 % OGOJbHBIX Ha-
Ga1t071a1ach CyXOCTh KPACHOM KalMbl ry0. Y OHOTO
obcegoBanHoro ¢ MODY-2 nrarHocTUpOBaH MeTe-
OPOJIOTHYECKUH XEUJIUT. Y DTOTO K€ MAIUEHTA BbI-
sIBJIeHA JieHKoItakus Tamnneiinepa (IamueHT Ky PUT)
¥ TpaBMaTHUUYECKasl 5pO3HUs Ha TBEPAOM HEDE U CITH-
3HCTOH IIEKH I10 JINHUY CMBbIKaHUS 3y0O0B.

VY Bcex 00CeIOBaHHBIX UATHOCTHPOBAH Ka-
puec. IHTeHCUBHOCTD Kapueca 1o uHjaekcy KIIYV y
6ospHBIX MODY-11abetomM Oblyta BBICOKOH M COCTA-
BUJA 11.0 + 1.5. KosnuecTBO 3amioMOMPOBaHHBIX
3y60B (7.67 + 1.24) ipeobsajiaao HaL 3ybaMu, mopa-
JKEHHBIMH KapuecoM (2.44 + 1.23). PenunuB kapu-
eca 10/l paHee IOCTaBJIEHHBIMU IIJIOMOAMHU B CPeJl-
HEM II0 TpyIIne ObLI paBeH 0.67 + 0.33. YJaJeHHbIe
3y0Obl OTMEYEHBI Y 4 MAIIUEHTOB U B CPETHEM I10 TPYII-
e COCTaBMWJIH 0.78 + 0.29. IHTEHCHBHOCTH Kapue-
ca o unekcy KIIm 6p11a 19.0 + 2.49. Yarie kapu-
O3HBIH TPOIECC PETHUCTPUPOBAJIC HA OKKJIIO3HOH-
HBIX (46.5 %) ¥ KOHTAaKTHBIX IOBEPXHOCTAX (43.9 %).
JloJist Tutn, HyK/IaI0IIUXCs B JIEYUEHUHU Kapreca U ero
OCJIOKHEHUH, cocTaBwiIa 44.4 %. VIHTEHCHBHOCTH
Kaprieca 3aBHUCeJia OT BO3pacTa 00CJIeZIOBAHHBIX.
¥ nonpoctroB nHzeke KITY cocraBmi 8.33 + 1.2,y
MMAIMEeHTOB CTapIIe 20 JIeT — 12.33 + 2.01.

IIpu U3yYeHUH COCTOSTHUS TAPOIOHTA TOJIBKO ¥
omHoro obcienoBanHoro ¢ MODY-6 3apeructpupo-
BaHO OTCYTCTBHE BOCITQJIUTEJIBHBIX SBJIEHUU B Ia-
ponounte. ¥ 88.9 % 6ospHbIX MODY-111a6€TOM BBI-
SIBJIEH BOCIIAJIUTEJIBHBIN IPOIECC B TKAHAX Mapo-
JIOHTA, COIPOBOXKAAIOIIUNCA TUIIEPEMUEN, OTEKOM,
KPOBOTOUHMBOCTHI0. TsI3KeCTh BOCHAJHUTEJIBHBIX 3a-
0oJleBaHUU TAPOIOHTA YBEJIMYUBAJIACh C BO3pac-
toM. Tak, y nogpoctkoB ¢ MODY-2 (3 yes.) u'y 6071b-
"Horo MODY-12 BocnajsieHUe B MapOJIOHTe MPOTEKa-
J10 6€3 HapyIIEeHU I IIeJI0OCTHOCTH 3y60/1eCHEBOTO CO-
€/IMHEHU A, YTO TIO3BOJIMJIO JUATHOCTHPOBATh T'MH-
TUBUT. ¥ 4 OosbHBbIXx MODY-2 cpesHero Bospacta
BBISIBJIEH XPOHUYECKUH TeHEePaIM30BAHHBIN ITapo-
JIOHTHT JIETKOU U cpefiHen cTeneHel TskecTH. Kpo-
BOTOUMBOCTH JIeCeH, KaK OJUH M3 Hambojee HH-
¢GopMaTUBHBIX TIOKa3aTeJieldl HaJWU4YUsA BOCIaje-

oral cavity. One patient complained of limitation of
mouth opening.

On external examination a dry red border of
the lips was observed in 100% of patients. One
patient with MODY-2 was diagnosed with meteo-
rological cheilitis. Tappeiner’s leukoplakia (the pa-
tient smokes) and traumatic erosion on the hard
palate and cheek mucosa along the line of teeth
closing were detected in the same patient.

All patients were diagnosed with caries. The
intensity of caries according to the DMF index in
patients with MODY was high and amounted to
11.0 + 1.5. The number of filled teeth (7.67 + 1.24)
prevailed over the teeth damaged by caries
(2.44 + 1.23). The recurrence of caries under the
previously placed fillings was 0.67 + 0.33 on aver-
age in the group. Removed teeth were noted in 4 pa-
tients and the average for the group was 0.78 + 0.29.
The intensity of caries by DMFS index was
19.0 = 2.49. Most of the carious process was re-
corded on the occlusal (46.5%) and contact sur-
faces (43.9%). The proportion of people in need
of treatment of caries and its complications was
44.4%. The intensity of caries depended on the age
of the examined. Adolescents DMF index amount-
ed to 8.33 + 1.2, in patients older than 20 years —
12.33 £ 2.01.

In the study of the periodontal state only one
examined with MODY-6 registered the absence of
inflammatory phenomena in the periodontium. In
88.9% of patients with MODY an inflammatory pro-
cess was found in periodontal tissues, accompanied
by hyperemia, edema, and bleeding. The severity of
inflammatory periodontal disease increased with
age. Thus, in adolescents with MODY-2 (3 people)
and in the patient with MODY-12 inflammation in
the periodontal disease proceeded without dis-
turbance of the integrity of the periodontal junc-
tion, which made it possible to diagnose gingivitis.
Chronic generalized periodontitis of mild and mod-
erate severity was revealed in 4 middle age patients
with MODY-2. Bleeding gums, as one of the most
informative indicators of the presence of inflam-
mation in periodontal tissues, was observed in 8
of 9 patients with MODY. The index of bleeding in
patients with MODY and inflammatory periodon-
tal disease was 1.47 + 0.38 points. The prevalence
and intensity of inflammatory periodontal diseases
was estimated using the PMA index, which was
37.83 + 7.93%. Gingival index GI, reflecting the inten-
sity of inflammation, was equal to 1.44 + 0.22 points.
The periodontitis index PDI allowed to estimate not
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HUA B TKaHAX IapOJIOHTA, OTMeYasiach y 8 u3 9 06-
cieoBaHHbIX ¢ MODY-muaberom. MHEKC KpOBOTO-
yuBocTH y 60pHBIX MODY-1abeTomM u BocCmasiu-
TeJIbHBIMU 3a00JIEBAHUSAMH I1aPOZIOHTA COCTABUJI
1.47 + 0.38 Gasna. PacipocTpaHEeHHOCTh U MHTEH-
CHBHOCTH BOCITAJIUTEJIBHBIX 3a00JIEBAaHUN Iapo-
JIOHTA OLleHUBaJIach ¢ IOMOIIBIO NHlekca PMA, Ko-
TOpbIHA cocTtaBui 37.83 + 7.93 %. MIHIEKC TUHTUBU-
ta GI, oTpakalonuii HHTEHCUBHOCTh BOCIAJIEHUS,
ObLII paBeH 1.44 + 0.22 6ayuta. VIH/IeKC TapoJIOHTHUTa
PDI no3Bo/iuJT OLIEHUTDH HE TOJBKO BHIPAXKEHHOCTH
TUHTUBUTA, HO U YTPATy MIPUKPEIJIEHUS U COCTABUII
2.58 + 1.02.

OmiokeHusT Ha 3y0ax HPEUMYIIECTBEHHO B
BHJIE MATKOTO 3yOHOT0 HaJsieTa ObLyii 0OHAPY?KEHBI
BceX 00CJIeZIOBAHHBIX IIPU UH/IEKCe 3yOHOTO HajeTa
PI, paBHOM 1.57 + 0.24. TBep/ible 3yOHbIE OTIOKEHUS
BBIAIBJIEHB! V 44.4 % 06onbHBIX. CyMMapHas oneHKa
HaJIMYUSA TBEPABIX M MATKUX 3YOHBIX OTJIOXKEHUH
mpoBouIach 1o uHjekcy Green — Vermillion u co-
CTaBJIAJA 1.74 + 0.29, UTO COOTBETCTBOBAJIO HEY/IO-
BJIETBOPUTEJIBHON TUTHEHE TIOJIOCTH PTa.

CouutudoBsiBaHuEe 3y00B TPOSBIISIIOCH KJIHHO-
BHUIHBIMU JieheKTaMH B 00HAPYKeHO y 2 0bciie10-
BaHHBIX (22.2 %). Hasinune KIMHOBU/IHBIX JedeK-
TOB COIPOBOXK/IAJIOCH THUIIEPECTE3UEN U peleccueit
JIECHBL.

AHoManuu 3y00YeIOCTHOM CHCTEMBI BCTpeUa-
JIUCH Y Beex obcstemoBaHHbIX ¢ MODY-2. B 60KOBBIX
y4acTKax 3yOHBIX PSAZIOB OTMeYasIach MeAUaTbHAS U
JIUCTaIbHAS OKKJIIO3USA, BO (PPOHTAIBHOM OT/ETIE —
mIyOboKasi ¥ mpsiMasi pe3loBasi OKKJI3Us. Y 60JIb-
HBIX ¢ MODY-6 1 MODY-12 aHomanuii mpuKyca He
YCTaHOBJIEHO.

AHOMAaJINH TIOJIOXKEHU s 3yOOB BEPXHEH U HUK-
HeHl deytocTeld OOHAPYKEHBbI y 7 00CJIeIOBAHHBIX
(77.8 %) u ObLIM BecbMa pasHOOOpasHbL. B 60Jib-
IIMHCTBE CJIyYaeB aHOMAJIUM 3y0OB COYETAJIHCHh
MeKy coOOH M C APYrUMHU aHOMAJIUAMH 3ybode-
JIIocTHOM cucreMbl. Hanbosiee yacTo BCTpEYasIuCh
CKYYEHHOCTh U POTanus 3y060B. Y OZHOTO GOJIBHO-
rO OTMeYEeHBl TPEMbBI U JUACTEMBI BEPXHEN U HIXK-
Hell yeJIocTel, a TakKe peTpy3Us HUKHUX PE3I0B U
aJIeHTHs ABYX HIKHUX PE3IIOB.

[TaTos0THs BHCOYHO-HU)KHEUYETIOCTHOTO CY-
craBa (BHUC) zadbukcupoBaHna y 66.7 % maiueHTOB,
YTO MPOSBJISAIIOCH IIEJTIKAMU B CyCTaBe, HE COIPO-
BOXKJAIONIUMUCA HapylleHneM GyHKIUU, U 6ose-
BBIM CHH/IPOMOM (2 ueJ.), ieBUalieil HUKHEN de-
ety (2 yest.). JIBoe OOJIBHBIX OTMEYaJId B aHaMHe-
3€ BMU30/bI BBIBUXA HIDKHEH UeJIIOCTH, OTpaHUYe-
HUs OTKpbIBaHUA PTa, AuckomdopTt B BHUC.

Kax mokazasiu pesysibTaThl HCCJIEIOBAHUA Ka-
yecTBa xu3HH, uHAEKC 10 OHIP-49-RU y 60oyibHBIX

only the severity of gingivitis, but also the loss of
attachment and amounted to 2.58 + 1.02.

Dental deposits mainly in the form of soft den-
tal plaque were found in all patients with plaque
index PI equal to 1.57 + 0.24. Hard dental deposits
were found in 44.4% of patients. The total assess-
ment of the presence of hard and soft dental depos-
its was carried out according to the Green — Ver-
million index and amounted to 1.74 + 0.29, which
corresponded to poor oral hygiene.

Tooth grinding was manifested by wedge-
shaped defects and was found in 2 patients (22.2%).
The presence of wedge-shaped defects were accom-
panied by hypersensitivity and gingival recession.

Anomalies of the dentoalveolar system were
found in all patients with MODY-2. Medial and dis-
tal occlusion was noted in the lateral parts of the
dentition, in the frontal part — deep and direct in-
cisional occlusion. No malocclusion was found in
patients with MODY-6 and MODY-12.

Anomalies in the position of the teeth of the
upper and lower jaws were found in 7 examined
(77.8%) and were very diverse. In most cases, den-
tal anomalies were combined with each other and
with other anomalies of the dentition. The most
common were crowding and rotation of teeth. One
patient had trema and diastema of the upper and
lower jaws, as well as retrusion of the lower incisors
and adentia of the two lower incisors.

Pathology of the temporomandibular joint
(TMJ) was recorded in 66.7% of patients, which
was manifested by clicks in the joint, not accompa-
nied by dysfunction, and pain syndrome (2 people),
deviation of the lower jaw (2 people). Two patients
noted a history of episodes of dislocation of the low-
er jaw, restriction of mouth opening, discomfort in
the TMJ.

As shown by the results of the study of qual-
ity of life, the OHIP-49-RU index in patients with
MODY was 22.83 + 6.05. The data obtained did not
differ significantly from the control norm of the
OHIP-49-RU index calculated for somatically pre-
served residents of the Russian Federation with in-
tact oral cavity (27.44 + 2.86).

Thus, the presented results indicate that the
participation of dentists in maintaining the health
of the body as a whole, through the provision of
complex oral therapy in patients with MODY is re-
quired. Prevention and treatment of dental diseas-
es in patients with MODY plays an important role
in improving the quality of life of patients with this
disease.
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MODY-nua6erom coctaBui 22.83 + 6.05. IToayueH-
HblE JIAaHHbIE CTATUCTHYECKU 3HAUMMO HE OTINYa-
JINCh OT KOHTPOJIbHOU HOpMbI mHIekca OHIP-49-RU,
paccUuTaHHOH JIJIsl COMaTHUECKU COXPAHHBIX JKUTe-
Jieit PO ¢ ”HTaKTHOM MOJIOCTHIO PTa (27.44 + 2.86).

Taxum o6pa3oM, IpesCTaBIeHHbIE PE3YJIbTa-
THI CBHU/IETEJIBCTBYIOT O TOM, YTO TpebyeTcs yda-
CTHEe Bpayel-CTOMATOJIOTOB B MOAJEPKUBAHUH CO-
CTOSIHUS 37I0POBBSI OpraHW3Ma B I[EJIOM, IIOCPE[-
CTBOM KOMIIJIEKCHOM Tepanuy IOoJIOCTH PTa y Maru-
eHToB ¢ MODY-mna6erom. IIlpoduiakTuka u jgede-
HHUE CTOMATOJIOTHYECKUX 3a00IeBaHUHN Y OOJBbHBIX
MODY-guabeToM UTrpaeT BaXKHYIO POJIb B yJIydlie-
HUU KavyecTBa JKU3HU MAI[MEeHTOB C JaHHBIM 3a060-
JIeBaHUEM.

Kaunuueckuil npumep: nanuest /1. (2002 roga
poxaenus (1. p.) u ero orery C. (1978 . p.) Hanpas-
JIEHBI 9HJIOKPUHOJIOTOM Ha CTOMATOJIOTHYECKOe 00-
cnenoBanue. O6a manyieHTa B TEYEHUE JIECATH JIeT
HabJTIOAt0TCs ¢ PeIKoii GopMoit caxapHoro auade-
ta — GCK-MODY (MODY-2).

B 2018 1. mpoBesién ocMmoTp maruenTa /I. u ero
otna spgokpuHosiorom B HUNUTIIM. Bo3pact masib-
YMKa HAa MOMEHT ocMoTpa 16 jet (2002 1. p.). 2Ka-
J1006I He mpeabaBisfeT. Ilcuxuueckoe, pusmyeckoe
pasBUTHE COOTBETCTBYeT Bo3pacty. [IpocTymHbIMU
3abosieBaHU MU O0JIeeT 2 pasa B roi. OO'beKTUBHBIHN
craTyc 6e3 ocobernocreir, UMT cOOTBETCTBYET BO3-
pactHO# HopMe. YpoBeHb HbA1c B 2018 . B mpejie-
JIaxX TeJIEBBIX 3HAUeHUH — 6.1 %. IlanueHT nNpuHU-
MaeT rinbeHkaaMu (MAaHUHII M) 1.75 MT 1/4 TabJ1.
YTPOM.

Orern; pobaHma (Bo3pacT 40 JeT) kajaob mpu
OCMOTDE He NpeAbABIAL YpoBeHb HbA1c B mpese-
JIaX IeJIEBbIX 3HAaUeHUH — 6.4 %, TueTy He cobJIto/a-
€T, CAaXapOCHUIKAIOIINE IIPEnapaTsl He IPUHUMAET.
Jl1 KOppeKIuy apTepuayibHON runeprensun (Al
MIPUHUMAET SHAJIATIPHUII 10 MT B CYyTKH.

M3 aHaMHe3a: MaJbYUK POJUJICS OT IIEPBOU Oe-
pemeHHOCTH (Y MaTepu CaMOIPOU3BOJIbHBIE POJIbI
B 39—40 HeJ), Bec IPHU POKIEHUH 2650 T, POCT
49 cM. B 5 s1eT 8 mec (M10J1b 2008 T.) MOSIBUJIACH 2KAXK-
Jla, KOXKHBIU 3y7, YPOBEHb IVIIOKO3bI HATOIIAK 6.7
MMOJIb/7 (KaIUJISIPHAS KPOBB), ITOCTABJIEH IMATHO3
«Hapymenue TosiepanTHOCTH K yriesogam (HTT)».
B 2009 1. (B Bo3pacre 7 jer) nuarnoctupoBaH CJI
(Tum, Tpebyromuii yrounenus). JlabopatopHsie 1mo-
Kaszaresau B 2008 r.: agTuresa GAD, Kk UHCYJIUHY, K
ICA otpunarenbHsl, ypoBeub HbA1c — 5.9 %, TTI —
1.5 MKME/mu, aututena k TIIO meHee 10. YpoBeHb
C-menrTuza B 2010 T. — 0.562 Hr/m (pedepeHcHbIE
3HaveHus 0.7-1.9 Hr/mu). IlarmueHT cobionan u-
€Ty ¢ OrpaHUYEHHEM JIETKOYCBOSIEMBIX YIJIEBOJIOB.
ITpu runepryiiikeMuy TPUHUMAJ IIPENAPATHI CYJIb-

Clinical example: patient D. (born in 2002)
and his father S. (born in 1978) were referred by an
endocrinologist for dental examination. Both pa-
tients for ten years are observed with a rare form of
diabetes mellitus — GCK-MODY (MODY-2).

In 2018 the examination of the patient D. and
his father is an endocrinologist in of the Research
Institute of Internal and Preventive Medicine was
conducted. The age of the boy at the time of exami-
nation was 16 years (born in 2002). No complaints.
Mental, physical development corresponds to age.
Catarrhal diseases sick 2 times a year. Objective
status without features, BMI corresponds to the
age norm. The HbA1c level in 2018 within the tar-
get values is 6.1%. The patient takes glibenclamide
(maninil m) 1.75 mg 1/4 table in the morning.

The father of the proband (40 years old) did
not make any complaints during the examination.
HbA1c level within target values — 6.4%, does not
follow the diet, does not take glucose-lowering
drugs. For the correction of arterial hypertension
(AH) takes enalapril 10 mg per day.

From the anamnesis: the boy was born from
the first pregnancy (spontaneous labor in 39—40
weeks), birth weight is 2650 g, height — 49 cm. In
5 years 8 months (July 2008) appeared thirst, itch-
ing, fasting glucose 6.7 mmol/l (capillary blood),
he was diagnosed with “Impaired carbohydrate
tolerance”. In 2009 (at the age of 7 years) diabe-
tes was diagnosed (type requiring clarification).
Laboratory values in 2008: GAD antibodies are
negative to insulin and ICA, HbA1c level — 5.9%,
TSH — 1.5 pIU/ml, antibodies to TPO are less than
10. C-peptide level in 2010 — 0.562 ng/ml (refer-
ence values are 0.7-1.9 ng/ml). The patient was on
a diet with restriction of easily digestible carbo-
hydrates. During hyperglycemia he took sulfonyl-
ureas in small doses or received insulin injections
in small doses.

Patient D. showed no signs of diabetes, typical
for the “classic” T1D (no ketoacidosis, weight loss,
antibodies, the need for exogenous insulin) and
T2D (no signs of insulin resistance, no overweight
and obesity). Heredity: mother of a proband at the
age of 30 years (2009) during the examination, af-
ter identifying diabetes in her son, was diagnosed
with a disturbance of carbohydrate tolerance,
father — at the age of 31 years (2009) during the
examination revealed fasting hyperglycemia (6.0
mmol/]), grandmother of a proband on the father’s
side — glucose intolerance. Parents of the patient D.
had no complaints.
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(OHUIIMOUEBHHBI B MaJIbIX J103aX JIUOO MOJTydast
WHBEKIINY UHCYJIMHA B MAJIBIX JI032aX.

Y marnuenTa /[. He OTMeUEeHO IIPU3HAKOB Teue-
HUs auabera, XapaKTEPHBIX JJISI «KJIACCUUECKUX»
C/I1 (OTCYTCTBYIOT KETOAIH/I03, CHH)KEHHE MAaCChI
Teja, aHTUTEJA, TOTPEOHOCTHh B 9K30T€HHOM HHCY-
smHe) u C/I2 (OTCYTCTBYIOT IPU3HAKHU HHCYJIUHOPE-
3UCTEHTHOCTH, HET N30BITOYHON MACChI TEJIa U OKHU-
penus). HacyieZicTBEHHOCTD: Yy MaTepu mpobaHza B
Bo3pacrte 30 JieT (2009 T.) mpHu 06CIeI0OBAaHUH TTOCTIE
obnapyxkeHusi C/[ y cblHA ITHaTHOCTUPOBAHO Hapy-
[II€HHE TOJIEPAHTHOCTH K yTJIEBO/IAM, y OTIIa — B BO3-
pacte 31 rozaa (2009 r.) mpu ob6cJie/IOBAaHUY 0OHAPY-
JKeHa TUIEePIIIMKEMU s HaTomak (6.0 MMOJIb/J1), y 6a-
Oymku npobaua no muauu orna — HTT. Pogurenu
maruenTa /1. sxaymo6 He TpebsBIIsIN.

Tak kak y peb€HKa W €ro OTIa IMpeBaJupoBa-
Jla TUNepIyInKeMus Hatomak (y orma Obuia Gec-
CHMIITOMHAsI THUIIEPIVINKEMHsI), HAOII0AAI0OCh CTa-
o6ubHOe TeueHue C/I, He ObLI0 TOTPEOHOCTH B MH-
CYJIMHOTEpAIINM, OBbLJI TIOCTaBJIEH IIPEBAPUTED-
HbIM AuarHo3: GCK-MODY (MODY-2). ITanuenTy /1.
B Bo3pacTte 8 JIeT MPOBEIEHO MPSIMOE aBTOMAaTHYe-
CKO€ CEKBEHHPOBAHUE 12 SK30HOB reHa IVTIOKOKHUHA-
3b1. O6HapyxeHa muccenc-myrtanus CTG > GTG B
9K30HE 4 B HYKJIMOTHUTHOU TTO3UITHH 146 (146C > G),
MIPUBOAAIIEH K 3aMeHe aMUHOKHCJIOTHI JIEUITNHA Ha
BanuH (Leu146Val). /lanHass MyTamusi XapakTepHa
11 GCK-MODY. MouiekyngapHO-TeHETUUECKOe HC-
cJiefioBaHue ObIJIO MPOBEAEHO POAUTEIISAM MIPOOaH-
Jla ¥ ero cecTpe (2014 T. p., BO3PACT 5 MeC Ha MOMEHT
HCCJIEJIOBAHUA). Y MaTepHU U CEeCTPhI ITpobaHIa u3-
MeHEHHUH B reHe IVIIOKOKHUHA3bI He BBISIBJIEHO. Y 0TI
oOHapyskeHa MHCceHc-MyTaiusa Leui146Val, uaen-
THYHAs MyTaluu npobanma. Takum oOpasowm, B ce-
mbe narnuerTa /. MODY-2 nuarsocTupoBaH B BYX
IIOKOJIEHHUSIX.

CromaroJsiorn4eckud craTyc nanuesra /l.: mpu
CTOMATOJIOTUYECKOM OCMOTpE TpPeAbABISAET Ka-
JI00BI Ha KPOBOTOYHMBOCTH JIECEH U IOBBINIEHHYIO
YyBCTBUTEJIBHOCTH 3y00B. IIpy BHEITHEM OCMOTpeE
OTMeYeHa CyXOCTh KPaCHOU KalMBbI I'y0. Y mamueH-
Ta — TUIyOOKas pe3loBas OKKJIIO3US, PETPy3us
BTOPBIX BEPXHUX PEBIOB, CyKEHHE HUIKHErO 3y0-
HOT'O psAJia, MeJKOe IpeABepue nojoctu pra. OT-
KpbIBaHUE pTa CBOOOMHOE, 6e300/Ie3HEHHOE, TIPHU
OTKPBIBAaHUM pTa ompenessercs meadok 8 BHUC
cyeBa. IIpu ocMOTpe TOJIOCTH pTa 3apEruCTPUPO-
BaHa PO3Ws B CTA/IMU SIHUTEJTU3AIUU 10 JUHUHU
CMbIKaHUS 3yOOB CJieBa, CBA3aHHAs C IPUKYChIBa-
HUEM IlleKU. B aHaMHe3e maInueHT OTMevaeT Heo/I-
HOKpaTHOe TPUKYChIBaHHUE INeK. VIHTEHCHUBHOCTH
kapueca 1o unjekcy KIIY — 6, mo unaekcy KIln —
11. Y manueHTa IMarHOCTUPOBAH TMHTUBUT XPOHU-

Since the child and his father had fasting hy-
perglycemia (the father had asymptomatic hyper-
glycemia), there was a stable course of diabetes,
there was no need for insulin therapy and a prelimi-
nary diagnosis was made: GCK-MODY (MODY-2).
Patient D. at the age of 8 years underwent direct
automatic sequencing of 12 exons of the glucoki-
nase gene. The missense mutation of CTG > GTG
in exon 4 in the nucleotide position 146 (146C > G),
leading to the replacement of the amino acid leu-
cine for valine (Leu146Val), was detected. This mu-
tation is typical for GCK-MODE. Molecular genetic
research was conducted in proband’s parents and
his sister (born in 2014, age 5 months at the time of
the study). No changes in the glucokinase gene were
detected in the mother and sister of the proband.
The father discovered a missense mutation Leu-
146Val, identical to the proband mutation. Thus, in
the family of the patient D. MODY-2 was diagnosed
in two generations.

Dental status of the patient D.: during den-
tal examination complains of bleeding gums and
increased sensitivity of the teeth. An external ex-
amination marked dry red border of the lips. The
patient has a deep incisional occlusion, retrusion of
the second upper incisors, narrowing of the lower
dentition, small vestibule of the oral cavity. Open-
ing the mouth is free, painless, when opening the
mouth is determined by a click in the TMJ on the
left. During the examination of the oral cavity ero-
sion was registered in the epithelialization stage
along the closing line of the teeth on the left, associ-
ated with cheek biting. In the history of the patient
notes repeated biting cheeks. The intensity of caries
according to the DMF index — 6, DMFS index — 11.
The patient was diagnosed with gingivitis chronic
simple marginal generalized, accompanied by pro-
nounced bleeding gums (PBI index — 3.54), high
intensity and prevalence of gingival inflammation
(PMA index — 70.24%), as well as an abundance of
soft dental plaque (PI index — 2.67).

Patient C. at the dental examination complained
about the destruction of the teeth. An external ex-
amination revealed dryness of the red border of the
lips. When opening the mouth, there is a deviation
of the lower jaw. The patient has a deep bite, crowd-
ing of teeth in the anterior part of the lower and up-
per jaws. On examination, the oral mucosa was di-
agnosed with Tappeiner’s leukoplakia (the patient
has a long smoking history, smokes more than one
pack a day). The intensity of caries according to the
DMF index — 14, DMFS index — 26. The patient was
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YeCKUH IPOCTOM MapruHAJIbHBIN T'eHEPaJIN30BaH-
HBIH, COTPOBOXK/IAIONUICH BEIPAXKEHHON KPOBOTO-
YUBOCTHIO JieceH (nHAekc PBI — 3.54), BBICOKOH M H-
TEHCHUBHOCTBIO U PACIPOCTPAHEHHOCTHIO BOCIIAJIE-
Hus gecHbl (magexc PMA — 70.24 %), a Takxke oOu-
JINEM MATKOTO 3yOHOro Hajieta (muaeke PI — 2.67).

IMamuenT C. Ipu CTOMATOJIOTUYECKOM OCMOTPE
NIpebABJIAN KajJobbl HA pPas3pyIIeHHOCTh 3y0OOB.
[Tpu BHEITHEM OCMOTpe 0OHAPYKEHA CyXOCTh Kpac-
HOU KalMblI I'y0. [Ipu OTKphIBaHUY pTa HAOJIIOMAET-
s IeBUaNVA HUKHEN YeJII0CcTH. Y manuenTa riay6o-
KUH MPUKYC, CKYYeHHOCTh 3y0OB BO (PPOHTATIEHOM
OT/lejle HIDKHEH U BepxHed uestoctel. [Ipu ocmo-
Tpe CJIM3HUCTON 000JIOUKHM pTa AMArHOCTHPOBAaHA
setikorakus Tanmeiinepa (manueHT uMeeT 0OJIb-
IIOU CTaXX KypeHHWs, BEIKYPHUBAeT OOJIbIlle TAYKH B
JleHb). THTeHCUBHOCTH Kapueca 1o unpaekcy KITY —
14, no unaekcy KIln — 26. Y nanjueHTa BbIABJIEH a-
POJOHTUT XPOHUYECKUU TeHepaIU30BAHHBIN CpPe/I-
Hell crenrleHu Tsokectu (nHgekce PBI — 2.59; nHgekc
PMA — 45.68 %; unnexc PI — 2.0; ungekc napogoH-
tuta PDI — 4.83).

Taxum o6pas3oM, HeCMOTps Ha TO, YTO IIPHU
GCK-MODY HapyureHa (QyHKOHA [(-KJIETOK U Te-
[IaTOIIUTOB, TUIEPIVINKEMUS, ACCOIMHUPOBAHHAA C
nedeKTaMU IJIIOKOKUHA3bl, 0OBIYHO yMepeHHas. B
MIPUBEJIEHHOM KJIMHUYECKOM CJIydae B IIOJIOCTU pTa
y 60spHBIX MODY-2 OTCyTCTBOBaJIM BBIpaKEHHBIE
cuernuduyeckye MpoOsABIEHN HapyLIeHNH yIIeBOI-
HOTO 0OMeHa, YTO, BEPOSITHO, MOXKET OBITh CBSI3aHO
¢ xopomre# komnencarnueir C/I Ha TPOTIKEHUN Jie-
CATH JIET.

3AK/IIOYEHUE

IIpu U3y4YeHHUH CTOMATOJIOTUUYECKOTO CTaTyca y
60sbHBIX MODY-1nabeTom BhISIBJI€HA BBICOKAS MH-
TEHCHUBHOCTb Kapuieca 3y00B, pacIpoCTPaHEHHOCTD
BOCITaJIUTEJIBHBIX 3200J1€EBAaHUH MapoJIOHTa U 3y060-
YEeJIFOCTHBIX aHOMAJIUH, UYTO CYIIECTBEHHO HE BJIU-
S17I0 Ha KauyecTBO KU3HU 00CJIe/ITOBAaHHBIX. B moJo-
ctu pta y 60mpHBIX MODY-111a6€TOM OTCYTCTBOBA-
JIV BhIpasKeHHbIe crenuduyecKkre IPOsiBJIeHNs Ha-
pyIIeHU# yIIeBOAHOTO 0OMeHa, UTO, BEPOSATHO, MO-
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diagnosed with chronic generalized periodontitis of
moderate severity (PBI index — 2.59; PMA index —
45.68%; PI index — 2.0; PDI index — 4.83).

Thus, despite the fact that the function of
B-cells and hepatocytes is impaired in GCK-MODY,
hyperglycemia associated with glucokinase defects
is usually mild. In the above clinical case in the oral
cavity in patients with MODY-2 there were no pro-
nounced specific manifestations of carbohydrate
metabolism disorders, which may be associated
with good DM compensation for ten years.

CONCLUSION

The study of dental status in patients with
MODY revealed high intensity of dental caries, the
prevalence of inflammatory periodontal diseases
and dentoalveolar anomalies, which did not signifi-
cantly affect the quality of life of the examined. In
the oral cavity in patients with MODY there were
no pronounced specific manifestations of carbohy-
drate metabolism disorders, which may be associ-
ated with good diabetes compensation. Taking into
account the fact that each subtype of diabetes has
its own clinical features, in our opinion, it is inter-
esting to conduct further comparative analysis of
the oral cavity in patients with different subtypes
of diabetes.

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

JKeT OBITh CBSA3aHO C Xoporned kommeHcarued CJI.
YuurteiBasg, 4TO KasKAbIH HOATUN auabeTa MMeeT
CBOM OCOOEHHOCTH KJIMHHUYECKOI'O TEeUEeHUs, MHTe-
PEeCHBIM, Ha HAIIl B3IJIA, IPEJCTaBIISETCA AaIbHEeN-
MIUH CPAaBHUTEJIBHBIN aHAINU3 COCTOSIHUS MTOJIOCTH
pTa y 60JIbHBIX PAa3HBIMU HOATUIIAMY AuabeTa.

KoHdIuKT HHTEpEeCcOB. ABTOPHI 3asIBJISIOT 00
OTCYTCTBUU KOH(MIINKTA HHTEPECOB.
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OyHKIMIOHAJIBHOE COCTOsAHHE JIEBOrOo Ipeacepausa Yy JIUII,
MOABEPraIONINXCA BO3/IEVCTBUIO OPraHUYECKHUX pacTBOpUTEJIen

Tpetpskos C.B., [Tonosa A.A.

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

The functional state of the left atrium in individuals exposed to
organic solvents

Tretyakov S.V., Popova A.A.

Novosibirsk State Medical University

AHHOTAIIUA

C nesbio u3ydyeHus GyHKIIMOHAJIBHOTO COCTOSTHU S JIEBOT'O TIPECEP/IH S Y JIUI], TO/IBEPTAIOIIUXCS BO3/IEUCTBUIO OP-
raHUYECKUX PACTBOPUTEJIEW apOMATHYECKOTO PsiJia, 06cyiefoBaHo 80 keHIuH (cpelHu Bo3pacT 38.8 + 3.4 roza), pa-
60TarONNX HA TPOMBIIIJIEHHOM MPEANPUITUH B Ipodeccuu Maisapa U KOHTAKTUPYIOIINX C JIAKOKPACOYHBIMH MaTEPH-
aJlaM¥ pa3JINYHBIX HAUMEHOBAHUM HAa OCHOBE OPTaHUYECKUX PACTBOPUTEJIEH apOMATHYECKOTO Psi/ia, OCHOBHBIMU U3
KOTOPBIX ABJISIJIUCH: TOJIYOJI, KCUJIOJI, alleTOH, OyTUIaleTaT, STUIaneTar, 6yTaHOJI, HHTEHCHUBHO BBIJIEJISIBIIUECS B BO3-
JIyX paboueil 30HBI IPU NIPOBEIEHUH MaJIAPHBIX paboT. 'pyIina KOHTPOJIA IpeACTaBIeHa 37J0POBbIMHU KEHITUHAMU —
20 yeJl., CPeAHUN BO3pacT 39.3 £ 4.1 TO/a; TPYIIa CPABHEHUA — JIUIIAMHU C BET€TATUBHO-UCTOPMOHAIbHON Kap/IUOMH-
onatuert (B/IK) — 30 ueJt., cpeflHUI BO3PACT 40.5 + 3.4 T'Ofia, HE UMEBIIUMHU KOHTAKTa ¢ TOKCHYECKUMH BellleCTBaMU, U
0OJIBHBIMH 3KeJ1e30/1ePUITUTHON aHEMHUEH JIETKOU CTelleHu — 25 YeJl., CPeAHUH Bo3pacT 39.68 + 3.3 roga. Becem ygact-
HHUKaM HCCJIEJIOBAHU S ITPOBOJUIIACH SXOKapAuorpadus.

BrIsABIIEHO, UTO B 3aBUCUMOCTH OT CTa’ka pabOTHI IPOCIIEKUBAETCA U3MEHEHNE B JIeSITEJIbHOCTH JIEBOTO IIpeJIcep-
Jiusi, BRIpakaroreecs B GOPMUPOBAHUYM MEXaHU3Ma PeryJIsanuu GyHKIIMU MUOKAP/a JIEBOTO JKeJIYA0UKa COKpaIlam-
LMUMCS TIpeZicepIeM. DTOT PeJCEP/IHBIN MeXaHU3M HaurHAaeT (OPMUPOBATHCS B IPYIIIIAX CpeHE- U BHICOKOCTAKHU-
poBauHbIX ManAapoB ¢ BIK. 'nnepdyHKIIMOHATBHBIN PEKUM PAOOTHI JIEBOTO IPECEP/IUA OTMEYAETCS Y MAJISIPOB C aHe-
MHUYECKOU KapIUOMHUOIIaTHEN. B 11€J10M COCTOSHHIE COKPATUTEIBHOU (DYyHKIIMH JIEBBIX OT/IEJIOB CEPAIA Y MAJIAPOB C BTO-
PUYHOH KapAUOMUOIIATHEN OTPAYKAET CIIOKHBIA MEXaHU3M B3aMMOEUCTBUSA JKEJITYI0UKA U IIPeJCEPANS, peaanu3yIole-
rocsi C aKTUBAIlMEeN UX KOMIIEHCATOPHBIX U a/IalITUBHBIX PECYPCOB, HAIIPABJIEHHOH HAa MO/iep:kaHue QYHKIUHU cep/iia
HAa OIITUMaJIbHOM /IJISI OPTaHU3Ma YPOBHE B YCJIOBH X IJTUTEIBHOTO BO3/IEUCTBU S IIOBPEXKJAOIINX (DAKTOPOB.

Karoueawvle croea: nepoe npeacepaue, OpranuvdeCcKrue paCTBOpUTE/In, apOMaTHYECKUE yIyiIieBOAOPOAbI.

ABSTRACT

In order to study the functional state of the left atrium in individuals exposed to organic solvents of the aromatic
series, 80 women working at an industrial enterprise in the profession of a painter and contacting with paints of various
names on the basis of organic solvents of the aromatic series were examined, the main of which were: toluene, xylene,
acetone, butyl acetate, ethyl acetate, butanol, which were intensively released into the air of the working area during
the painting works. The control group was represented by healthy women — 20 people, an average age 39.3 + 4.1 years;
comparison group was represented by the individuals with vegetative-dishormonal cardiomyopathy (VDC) — 30 people,
an average age 40.5 + 3.4 years, who had no contact with toxic substances and patients with mild iron deficiency anemia
(IDA) — 25 people, an average age 39.68 + 3.3 years. All individuals underwent echocardiography.

It was revealed that depending on the length of service, there is a change in the activity of the left atrium, which is
expressed in the formation of the mechanism of regulation of the left ventricular myocardial function by the contracting
atrium. This atrial mechanism begins to form in the groups of medium- and high-level painters with VDC. Hyperfunc-
tional mode of the left atrium is noted in painters with anemic cardiomyopathy. In general, the state of the contractile
function of the left heart in painters with secondary cardiomyopathy reflects the complex mechanism of interaction
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between the ventricle and the atrium, which occurs with the activation of their compensatory and adaptive resources,
aimed at maintaining the heart function at the optimal level for the body in conditions of prolonged exposure to dam-

aging factors.

Keywords: left atrium, organic solvents, aromatic hydrocarbons.

Orenka ¢yukiuu jgesoro npeacepaust (JIIT) ss-
JISIeTCSA BaXKHBIM aCIIEKTOM BCECTOPOHHETO HCCJIe]0-
BaHHUA KOMIETEHTHOCTU CEp/IEYHO-COCYAVCTOU CH-
cTeMbl. MHOTOYHMC/IEHHBIE Kap/iUuaIbHble 3a00JeBa-
HHSA MOTYT BiUATH Ha pabory JIII, kak Hemocpen-
CTBEHHO BO3JIEUCTBYs HA MUOKaP/I IIPEJCEP/INH, TAK 1
IIyTeM U3MEHEHHUs COCTOSTHUS TeMOIUHAMUKY [1—4].
V3zyuenue pasmepa u GyHKIHH JEBOTO IIPEACEPANS
Kak GYHKIMM HAKOIIEHUS, IPOTEKAHUSA U Hacoca
MOJKET IIPEJICKa3bIBATh CEPIEYHO-COCYAUCTHIE COOBI-
THSA PU KapAUOMHUONATUAX, UIIEMUUECKOH 601e3-
HU cepAla U KJallaHHBIX MMOpoKax [1—4]. V3BecTHO,
YTO OpPraHWYeCKUe PACTBOPUTENM OKA3bIBAIOT KaK
IIpsIMOE TIOBPEK/IATOIIee JeHCTBIE HA MUOKAP/, TaK
Y OTIOCPE/IOBAaHHOE, Uepe3 HapYIIIEHHEe SKCTPaKap/Iv-
JIBHOU peryssamnuu [5].

N3yueHnne (GyHKIMOHAJIBHOTO COCTOSHUSA Jie-
BOT'O IIPEJICEP/INSA Y JIUII, IOJ[BEPTAOIINXCA BO3AEH-
CTBUIO OPraHUYECKUX PACTBOPUTEJEH apomMaTuye-
CKOT'0 psJia.

O6ciefioBaHo 80 KeHINWH, paboTaoIUX Ha
MIPOMBIIIIJIEHHOM MPEATPUATHA B Tpodeccuu Ma-
JISIpa ¥ KOHTAKTUPYIOIHUX C JIAKOKPACOUHBIMH Ma-
TepuajlaMH Pa3JUYHBIX HAMMEHOBAHWH Ha OCHO-
BE OpPraHUYECKHUX PACTBOPUTEJIEH apOMaTUYECKO-
ro ps/la, OCHOBHBIMH W3 KOTODPBIX SIBJISIJIMCH: TO-
JIyOJI, KCHUJIOJI, alleTOH, OyTuianeraT, 3STHJalle-
Tat, OyTaHOJI, UHTEHCUBHO BBIZIEJISIBIIHECS B BO3-
IyX paboueli 30HBI ITPU TPOBEAEHIN MaJIAPHBIX pa-
60t1. CozepskaHrie TOKCUYECKUX BEIECTB B BO3ZY-
xe pabouel 30HBI: CPeTHUE KOHIEHTPAIIUU KCUJIO-
sa (190.8-175.4 mr/m3), Tostyosta (125.2 Mmr/m3) mpe-
poimasu [1/IK B OCHOBHOM 3a cueT MUKOBOU (MaKCH-
MaJIbHOM) KOHITEHTPANUU (400 Mr/M3); KOHIIEHTpa-
MU alleTOHa, OeH3WHa, dTUJIaIeTara, OyTHamneTa-
Ta U yaUT-CIUPUTA HE IIPEBBINIATIA YCTAHOBJIEHHBIX
HOPMATHBHbBIX 3HAUEHH . BpeMsi BBITIOJTHEHUS OTe-
panuii, CBA3aHHBIX C BbIZIEJIEHUEM B BO3AYX paboueit
30HBI KOMIIOHEHTOB JIAKOKPACOYHBIX MATEPUAJIOB U
pacTBopuTeJsiei, cocTasiisaio 67.5—78.6 %.

Cpenauii BoO3pacT 0OCJIEAYEMBIX COCTABUII
38.8 + 3.4 roza, cpegHuil cTaxk pabOTHI ¢ TOKCHYe-
CKHMU BemlecTBAMU — 17.5 + 3.6 roja. C 11e/1p10 BbI-

Assessment of function of the left atrium (LA)
is important aspect of a comprehensive investiga-
tion of cardiovascular system competence. Nu-
merous cardiac diseases can influence on work of
LA as directly influencing myocardium of atria,
and by change of hemodynamics condition [1—4].
Studying of the size and function of the left atri-
um as functions of accumulation, course and the
pump can predict cardiovascular events at cardio-
myopathies, coronary heart disease and valve de-
fects [1—4]. It is known that organic solvents render
both the direct damaging action on a myocardium
and mediated through disturbance of noncardiac
regulation [5].

Studying of functional condition of the left
atrium in individuals who are affected by organic
solvents of aromatic series.

There were examined 80 women working at the
industrial enterprise in a profession of the painter
and contacting to paints and varnishes of various
names on the basis of organic solvents of an aro-
matic series. The basic these solvents were: toluene,
xylol, acetone, butyl acetic ether, ethyl acetate, bu-
tanol which were intensively allocated in air of the
work area when carrying out paintings. Content of
toxic substances in air of the work area was the fol-
lowing: an average concentration of xylene (190.8—
175.4 mg/ms3), toluene (125.2 mg/ms3) exceeded
maximum allowable concentration generally due to
peak (maximum) concentration (400 mg/ms3); con-
centration of acetone, gasoline, ethyl acetate, butyl
acetate ether and white spirit did not exceed the es-
tablished standard values. The duration of perfor-
mance of the operations connected with allocation
in air of the work area of components of paints and
varnishes and solvents was 67.5—78.6%.

An average age of surveyed was 38.8 + 3.4
years, an average length of service with toxic sub-
stances was 17.5 + 3.6 years. For the purpose of
identification of extent of influence of the accompa-
nying anemic syndrome on the established devia-
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SIBJIEHHSI CTENIEHU BJIMSHUS COIYTCTBYIOIIETO aHe-
MHYECKOTO CHH/IPOMA Ha YCTAHOBJIEHHBIE OTKJIOHE-
HUS B CHUCTOJIUYECKOU (PyHKITMHU JIEBOTO IIpeJicep-
JIFsl OCHOBHYIO IPYIITy U3yYaeMBbIX JIUII Pa3IeIiIN
Ha J{Be MTO/ITPYIIIIBL: MAJISIPOB C AHEMUYECKOH Kapu-
omuonarueli (A) — 23 4esl. ¢ JIETKOH CTEIeHbI0 aHe-
Muu (CpegHUi Bo3pacT 37.6 £ 2.4 rojia) U MaIsspoB
C BEreTaTUBHO-UCTOPMOHAIBHON KapIHOMUOIATH-
eti (KM) — 57 uest. C 11eJ1b10 U3YUEHU A COKPATUTEb-
HOU (HDYHKITHH JIEBOTO MPEJCEP/IHs Y MAJISIPOB B 3a-
BHCHMOCTH OT IIPOM3BOJICTBEHHOTIO CTa)ka TpyIia
KM ObLy1a paszesieHa TpU HOATPYIIIBL: TIEPBYIO CO-
CTaBUJIM JIUIIA MaJlocTaKupoBaHHbIe (M) — 10 ge.
(cpennuii BO3pact 34.1 + 2.3 rofia), BTOPy — cpej-
HectakupoBaHHbie (C): 17 yes. (CpegHUN BO3pacT
38.3 + 3.0 ro/1a) U TPETHIO — BBICOKOCTA’KUPOBAH-
uble (B): 30 uest. (cpeaHUiA BO3pACT 40.5 + 2.1 TO11A).

AHaJIN3 CTPYKTYPHI COMYTCTBYIOIIUX 3a00JIeBa-
HUH B 9TOH I'PYIIIIe CBU/IETEIBCTBYET O IIpeobaza-
HUH [aTOJIOTUY HEPBHOU CHUCTEMbI (ACTEHOHEBPOTH-
YeCKUH CUHAPOM y 60 %), OIMOPHO-/BUTATEIHFHOTO
ammapara (0cTeoXoHAPO3 y 90 %).

JneKTpokapAuorpapuyecKkue U3MEHEHUs Y
OOJIBIITMHCTBA OOJIBHBIX IIPE/ICTABIEHBI U3MEHEHH-
eM (a3l PENOJISIPU3AIINH B BU/IE YILJIOIEHHOTO 3y0-
1a T, 9To ¢ y4eTOM KJIMHUKH YKJIIhIBAJIOCh B TIOH -
THE BTOPUYHOM KapAHUOMUOIIATHH.

Ipynna xontposnsa (K) mpezacramiieHa 370po-
BBIMH JKEHIITUHAMU — 20 Yesl., CPeAHUH BO3pacCT
39.3 + 4.1 roza; TpyImna CpaBHEHUS — JIUIAMU C
BEreTaTHBHO-IMICTOPMOHAJIBPHON KapZHOMUOIIATHEN
(BAK) — 30 ue., cpeiHUAN BO3PaCT 40.5 + 3.4 roa,
HEe WMEBIIMMH KOHTAaKTa C TOKCUYECKUMHU Belle-
CcTBaMH, U OOJIBHBIMH 3KeJie30/1epUITUTHON aHEeMU-
et (JK/IA) jierkoi cTereHu — 25 4eJl., CPEAHUN BO3-
pact 39.68 + 3.3 roza.

B ucciieioBaHyEe HE BKJTIOYAJTUCH JIUIA C THIIEP-
TOHUYECKOH 60JIe3HDI0, BTOPUYHOHN apTepHabHON
TUTIEPTOHHUEHN, C BPOKJAEHHBIMUA U IMPUOOPETEHHBI-
MU IIOPOKAMH CEPATIA, [IOPAKEHUEM I'elaToOuInap-
HOH CHCTEMBI, SH/IOKPHHOJIOTUYECKUMU 3a60seBa-
HUSMH.

C nomomipio axokapauorpaduu onpesesisanch
CIeYIONUe ITOKA3aTeN: KOHEUHO-IHACTOJIMYEeC-
kuit pasmep (KJP JITI, cm) u o6bem (KO JITI, M)
neBoro npeacepaus; orHomenue K/P JIIT k nuame-
Tpy aoptsl (K/P JIIT/A0); KOHEUHO-CHCTOTUYECKU L
pasmep (KCP JIII, cm) u 06pem (KCO JITI, mut) s1eBO-
ro npencepzus; orHomenue K/IP JIII kK koHeuHO-
JIMACTOJIUYECKOMY pa3Mepy JIEBOTO IKeJIy/I0UKa
(KIOP JIII/KAP JI2K). Onpenensiuch: OCTaTOUHBIN
obbem seBoro mpexacepaus (OO JIII, mu), dpax-
¥ u3MeHeHus1 oObema JieBoro npeacepausa (@O
JITI, %), cTeneHsp mepeiHe-3aTHETO YKOPOUEHHU S Jie-

tions in systolic function of the left atrium the main
group of the studied individuals was divided into
two subgroups: painters with an anemic cardiomy-
opathy (A) — 23 people with easy degree of ane-
mia (average age of 37.6 + 2.4 years) and painters
with vegetative and dishormonal cardiomyopathy
(VDK) — the 57 individuals. For the purpose of
studying of contractile function of the left atrium
in painters depending on a production experience
the cardiomyopathy group was divided three sub-
groups: the first one was of small working experi-
ence (S) — 10 individuals (average age of 34.1 + 2.3
years) made, the second one — of an medium work-
ing experience (M): 17 individuals (average age of
38.3 + 3.0 years) and third — long working experi-
ence (L): 30 individuals (average age of 40.5 + 2.1
years).

The analysis of structure of associated diseas-
es in this group confirms prevalence of pathology
of nervous system (asthenoneurotic syndrome in
60%), musculoskeletal system (osteochondrosis in
90%).

Electrocardiographic changes in most of pa-
tients are presented by change of a phase of repo-
larization in the form of the flattened T wave that
taking into account the clinical picture kept within
a concept of a secondary cardiomyopathy.

The group of control (C) is provided by healthy
women — 20 people, average age of 39.3 + 4.1 years;
group of comparison — individuals with vegeta-
tive and dishormonal cardiomyopathy — 30 indi-
viduals, middle age of 40.5 + 3.4 years, not having
contact with toxic substances, and patients with
an iron deficiency anemia (IDA) of light degree —
25 individuals, average age of 39.68 + 3.3 years.

The research did not include individuals with
hypertension, secondary arterial hypertension,
with the congenital and acquired heart diseases,
damage of hepatobiliary system, endocrinological
diseases.

By means of echocardiography the following
indicators were defined: left atrial end-diastolic di-
mension (LA EDD, cm) and volume (LA EDV, ml);
LA EDD relationship to aortic diameter (LA EDD/
AD); left atrial end-systolic dimension (LA ESD,
cm) and end-systolic volume (LA ESV, ml); LA
EDD relationship to left ventricular end-diastolic
dimension (LA EDD/LV EDD). There were defined:
the residual volume of the left atrium (LA RV, ml),
fraction of change of volume of the left atrium (LA
FCV, %), extent of anterior-posterior shortening of
the left atrium (AS, %), cardiac output of the left
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Boro npezacepaus (AS, %), MUHYTHBIH 00'EM JIEBOTO
npencepaus (MO JITI, 1 B 1 MUH), cpefiHee JlaBJIeHIe
B sieBoM tipencepauu (Cp. [ B JIII, quna/cm?), dpak-
IS HATIOJTHEHU S JieBoro nipencepaus (OH, ex.).

[MostyuenHbIi 1 pPoBOH MaTepuas 661 00pa-
00TaH C MOMOIIBI0 BapUAIIMOHHO-CTATUCTUUECKUX
METO/IOB ITyTEM pacueTa cpefHel apudMeTHIECKOH
(M), cpenHekBaJpaTUYHOTO OTKJIOHeHUs (0). Pasz-
JINYYE TTOKa3aTe el PAaCCUNTHIBAIOCh METOIOM Pas-
HOCTHOH CTaTHCTHUKU 1O KpuTepuio CThIOJIEHTa U
OBLJIO CTATUCTUYECKHU 3HAUMMBIM IIPHU P < 0.05 (mpu
5% ypOBHE 3HAYUMOCTH).

PE3YJIBTATDBI 1 OBCYKJIEHUE

Hamu Oblyia m3yuyeHa COKpaTUTEJIbHASA (QyHK-
U JIEBOTO TIPEJICEP/IUA Y MAJISIPOB CO BTOPUYHOM
kapauomuomnarueii. CpaBHUTEIbHBIA aHAIU3 IIO-
KazaTeJlel OTHOCHUTEJIBHO TPYIIIIBI 37J0POBBIX BBISA-
BUJI JTOCTOBEPHbIE OTJIUYHS 110 3HAUEHHUIO CPE/THETO
JlaBJIeHUs B JIeBOM mpezcepauu (36.11 £ 3.11 auH/
CM? ¥ 3/TOPOBBIX, 24.35 + 1.82 y MaJIsIpOB, p < 0.001)
(tabu. 1).

OT OOJBPHBIX BEreTaTUBHO-AVCTOPMOHAIBHOU
KapZIMOMHUOINIATHEH TpyNIia MaJjApOB OTJIMYAJIACh
JIOCTOBEPHO OOJIBIIMMU JIMHEHHBIMU U O0OBEMHBI-
MU JIUACTOJTUYECKUMH 3HAUYEHUSIMU JIEBOTO IPEJ-
cepaus (tabs. 2). Tak, KOHEUHO-AUACTOIMUECKUH
pasMep JIeBOrO TMpENCEpAUs Y MAaJAPOB COCTa-
BUJI 3.06 + 0.06 cM, y OOJIPHBIX BET€TAaTHBHO-
JINCTOPMOHAJIFHON KapAHOMUOINIATHEN 2.72 + 0.07
cM (p < 0.001), a KOHEUHO-UACTOJINYECKUN 00h-
€M JIEBOTO IPECEP/IUsl Y MaJsAPOB MPEBBINIA Ta-
KOBOW OTHOCHTEJIBHO BTODOH TpPYIIIBI CpaBHe-
HUA B 1.21 pasa (p < 0.05). Mexay 3HAYEHUSIMU
KOHEYHO-ZIUACTOJIMYECKOTO pa3Mepa W KOHEUYHO-
CHCTOJINYECKOTO 00BbeMa JIEBOTO IIPeJiCEpAus B
T'PYIIlle MaJISIPOB BBISIBJIEHA TeCHAs KOPPEJISI[HOH-
Has cBaA3b (1 = +0.8). B rpynme mansapos ¢c anemmye-
CKOU KapZIMOMHOIIATHEN KOHEUHO-/TUACTOINUECKUN
pasMep JIEBOTO MPeJICEP/IUA, TI0 CPABHEHHIO CO 3/10-
poBBIMH, OBLT B 1.1 pa3a 6osbire (p < 0.05). ['pynna
KM otinyasack OT IPYIIIBI 3/I0POBBIX IO CJIEAYIO-
IIIUM TOKa3aTeJIsIM: MUHYTHBIH 00'beM JIEBOTO TIpe/I-
cepaus yBeJuueH B 1.34 paza (p < 0.005), CHIKe-
HO CpeJlHee /IaBJIEHHE B JIEBOM IIPE/ICEP/UU B 1.48
paza (p < 0.01), moBblIllIeHa QpaKIUsA HATIOJTHEHUS
JIEBOTO 2KEJIYJIOUKA BO BPEMS IIPEICEPIHON CUCTO-
JIBI B 1.2 paza (p < 0,01) IO CpaBHEHUIO C KOHTPO-
siem. ITpu 5TOM BO3pacTaHUe MOCJIeTHErO ITOKa3aTe-
J1s1 Habomasoch 3a cueT rpynn cpegHe- (C) u BbI-
COKOCTa’KHUpPOBaHHBIX (B), a MUHYTHBIN 00bEM Jie-
BOTO MpeJicepAus — 3a CYET TPYMHIBI BBHICOKOCTA-
J)KHUPOBAHHBIX pabouux (1.50 + 0.11 JI/MUH y MaJis-
POB, 1.27 + 0.08 ¥ 3I0POBBIX, P < 0.05). Bosiee HU3KME

atrium (LA CO, 1 per 1 min), mean pressure in the
left atrium (LA MP, dynes/cm?), fraction of filling of
the left atrium (LA FF, unit).

The received digital data were processed by
means of variation and statistical methods by cal-
culation of average arithmetic (M), root-mean-
square deviation (0). The distinction of indicators
was calculated by method of differential statistics
on Student’s test and was statistically significant at
p < 0.05 (at 5% level of significance).

RESULTS AND DISCUSSION

The authors studied contractile function of the
left atrium at painters with a secondary cardiomy-
opathy. The comparative analysis of indicators con-
cerning group of healthy revealed reliable differ-
ences on value of mean pressure in the left atrium
(36.11 + 3.11 dynes/cm? at healthy, 24.35 + 1.82 at
painters, p < 0.001) (Table 1).

The group of painters differed from patients
with vegetative and dishormonal cardiomyopa-
thy in reliability great linear and volume diastolic
values of the left atrium (Table 2). So, the end-dia-
stolic dimension of the left atrium in painters was
3.06 + 0.06 cm, in patients with vegetative and
dishormonal cardiomyopathy 2.72 + 0.07 cm
(p < 0.001), and the end-diastolic volume of the
left atrium in painters exceeded that concern-
ing the second group of comparison in 1.21 time
(p < 0.05). The close correlative connection is re-
vealed (r = +0.8) between the values of end-diastolic
dimension and end-systolic volume of the left atri-
um in group of painters. In group of painters with an
anemic cardiomyopathy end-diastolic dimension of
the left atrium, in comparison with healthy individ-
uals, was 1.1 times more (p < 0.05). The cardiomyop-
athy group differed from group of healthy individu-
als by the following indicators: cardiac output of
the left atrium is increased at 1.34 time (p < 0.005),
mean pressure in the left atrium by 1.48 time is re-
duced (p < 0.01), the fraction of filling of a left ven-
tricle is raised during an atrial systole by 1.2 times
(p < 0.01) in comparison with control group. At
the same time the increase of the last indicator
was observed at the expense of groups of medium
working experience (M) and long working experi-
ence (L), and cardiac output of the left atrium — at
the expense of group of long working experience
workers (1.50 + 0.11 I/min in painters, 1.27 + 0.08
in healthy individuals, p < 0.05). Lower indicators
of mean pressure in general in the cardiomyopathy
group were caused by reduction of these values in
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TaGauna 1. [TokazaTesu COKPaTUTENHHOU (QYHKIUU JIEBOTO IIPECEPNS Y JIUI PA3HBIX CTA’KEBBIX TPYIIIL, TO[BEPra-
IOI[UXCS BO3ZIEUCTBHUIO OPIraHMYECKUX PACTBOPHUTEJIEH, B CDABHEHUH €O 370POBBIMHE (M + 0)

Table 1. Indicators of contractile function of the left atrium in individuals from groups of different length of service
exposed to organic solvents in comparison with healthy individuals (M + o)

3710pOBbIE
Tlokazaress (PTIle:E}?})f A(n=23) M (n = 10) Cn=1y) B (n=30) gr[éﬁ)r:ng?
Indicator individuals A(n=23) S (n=10) M (n=17) L (n =30) pathy (n = 57)
(n=20)
KJIP JIIT/Ao 1.05 + 0.02 1.08 + 0.05 1.13 +£ 0.02 1.02 + 0.03 1.02 + 0.03 1.05 £+ 0.02
LA EDD/AD
KAPJIII / KAPJI2K  1.66 £ 0.06 1.49 + 0.07 1.46 £ 0.05% 1.60 £ 0.07 1.67 + 0.08 1.61 + 0.05
LA EDD/ LV EDD
KJP JIII, cm 2.87 £ 0.09 3.13 £ 0.08*%  3.20 + 0.09* 3.06 £ 0.11 3.01 + 0.10 3.06 £ 0.06
LA EDD, cm
KCP JIIT, cm 1.99 £ 0.11 2.07 £ 0.08 2.01+ 0.07 1.93 +£ 0.12 3.90 + 1.90 2.98 £ 1.00
LA ESD, cm
KO JIII, ma 33.47+3.20 36.80+2.44 39.02+2.85 34.10 +3.36 31.98 £ 2.65 33.87 £ 1.79
LA EDV, cm
KCO JITI, mn 13.11 + 1.81 1272 £1.19  11.57 £ 0.86 11.84 £ 1.73 12.79 + 1.53 12.29 £ 0.96
LA ESV, mn
OO0 JIII, M 18.61 £ 1.10 24.16 £ 7.16  27.46 + 2.19*** 28.33 £ 2.07 21.07 + 1.63 22,57 + 1.15
LA RV, mn
AS, % 31.41 + 1.87 34.83 +1.28 37.07+1.36 36.26 £ 2.53 34.01 + 2.15 35.22 + 1.37
MO JIII, 1 B 1 MuH 1.27 £ 0.56 1.72 £ 0.11*  2.09 £ 0.19% 1.52 £ 0.77 1.50 £ 0.11% 1.703 + 0.13*
LA CO, 1 per 1 min
Cp. I B JIII, nus/cm?  36.11 + 3.11 27.63 £ 1.48 21.69 + 1.56**  19.69 + 1.76** 27.88 £ 3.15 24.35 + 1.82%%

MP in LA, dynes/cm?

dUO JITI, % 93.98 £ 33.79 63.74 £3.30 70.00 £ 1.12 66.63 +2.48 63.33 £3.25 65.49 £ 1.89
LA FCV, %

®H, e. 0.31 £ 0.02 0.30 £ 0.03 0.31+ 0.03 0.41 + 0.04** 0.38 £ 0.01*** 0.37 £ 001%*
FF, unit

* JJOCTOBEPHOCTD PA3JIMIUH IIPH P < 0.05.
Reliability of differences at p < 0.05.
**Ilpu p < 0.01.
Atp <o.01.
*** IIpu p < 0.001.
At p < 0.001.

[I0Ka3aTeJid CPEJHEro JIaBJIEHUs B I[EJIOM B TDYIIIE
KM 651111 06yCIIOBIEHBI YMEHbBIIIEHUEM THUX 3HAUe-
HUH y MaJIOCTa’KMPOBAHHBIX (21.69 + 1.56 AuH/cM?
B rpynme M, 36.11 + 0.11 B HepBOd KOHTPOJIHHOU
rpymme, p < 0.01) U CPeIHeCTa’KIMPOBAHHBIX JIHI]
(19.69 * 1.76 auna/cm? rpynne C, 36.11 + 3.11 B nep-
BOH KOHTPOJIBHOH T'PYIIe, p < 0.001, ¢M. TabJ. 1).
Taxske B rpyIilie MajgoOCTaKUPOBAHHBIX (CM. TabJI. 1)
BBISIBJIEH HECKOJIBKO 0oJiee BBICOKHI IIOKA3aTeshb
KOHEUHO-/TUaCTOJINYECKOTO Pa3Mepa JIEBOTO IpeJ-
cepaust (3.20 £ 0.09 CM IO CPAaBHEHHIO ¢ 2.87 + 0.09
CM B IIEPBOM KOHTPOJIBHOU IPyIIlE, p < 0.05). 3Ha-
YeHUs KOHEYHO-ZIACTOJIMYECKOTO pa3Mepa JIEBO-
r'O IIpe/icepAus KOPPEJTUPOBAJIH CO 3HAUEHUSIMHU CO-
otHommenus KJ[P JITI/K/IP JI2K. B rpyme masocra-
JKUPOBAaHHBIX OTMEYAJIOCh JOCTOBEPHOE YMEHBbIIe-

small working experienced (21.69 + 1.56 dynes/cm?
in group M, 36.11 £ 0.11 in the first control group,
p < 0.01) and medium working experienced individ-
uals (19.69 + 1.76 dynes/cm? to group M, 36.11 + 3.11
in the first control group, p < 0.001, see Table 1).
Also in the small working experienced group (see
Table 1) a little higher rate of end-diastolic dimen-
sion of the left atrium (3.20 £ 0.09 cm in compari-
son with 2.87 + 0.09 cm in the first control group,
p < 0.05) is revealed. Values of end-diastolic di-
mension of the left atrium correlated with values
of LA EDD/LV EDD ratio. In small working experi-
enced group reliable reduction of this indicator was
noted (1.46 + 0.05 in comparison with 1.66 + 0.06
in healthy group, p < 0.05).
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Ta6auna 2. [TokazaTesn COKpaTUTENIbHON GYHKIINH JIEBOTO IIPE/ICEPAN Y JIUI] PA3HBIX CTAJKEBBIX I'PYIIII, IO[{BEPrat0-
IUXCS BO3ZEHCTBUIO OPraHUYECKUX PACTBOPHUTEJIEN, B CPABHEHUH € OOJIbHBIMH BTOPHYHOU KapauomuonaTtuei (M + o)
Table 2. Indicators of contractile function of the left atrium in individuals from groups of different length of service
exposed to organic solvents in comparison with patients with secondary cardiomyopathy (M + o)

Ilokaszaresb BJIK (n = 30) M (n = 10) Cn=1y) B (n=30) g?ll\i‘l (1(3);52
Indicator VDC(n=30)  S(n=10) M (n =17) L (n = 30) pathy (1 = 57)
KJIP JIIT/Ao 0.94 + 0.03 1.13 + 0.02%* 1.05 + 0.04* 1.02 + 0.03 1.05 £ 0.02**
LA EDD/AD

KJIP JIIT / KIOP JIK 1.72 £ 0.06 1.46 £ 0.05% 1.60 £ 0.07 1.67 £ 0.08 1.61 + 0.05
LA EDD/ LV EDD

KJIP JIII, cm 272 + 0.07 3.20 £ 0.09%* 3.06 £ 0.11* 3.01 £+ 0.10% 3.06 £ 0.06%**
LA EDD, cm

KCP JIII, cm 1.85 £ 0.07 2.01 + 0.07 1.93 £ 0.12 3.90 £ 1.90 2.08 £ 1.00
LA ESD, cm

K10 JIII, ma 28.82 + 1.85 39.02 + 2.85%* 34.19 £ 3.36 31.98 £ 2.65 33.87 £ 1.79
LA EDV, ml

KCO JIII, mn 11.31 + 1.09 11.57 £ 0.86 11.84 + 1.73 12.79 + 1.53 12.29 + 0.96
LA ESV, ml

OO0 JITI, M 17.51 + 1.02 27.46 + 2.19** 22.33 + 2.07* 21.07 £ 1.63 22.57 + 1.15**
LA RV, ml

AS, % 32.27 £+ 1.55 37.07 £ 1.36 36.26 + 2.53 34.01 + 2.15 35.22 +1.37
MO JIII, 1 B 1 MUH 1.27 + 0.08 2.09 + 0.19%** 1.52 £ 0.77 1.50 £ 0.11 1.703 + 0.3
LA CO, I per 1 min

Cp. I B JITI, muH/cM? 25.06 + 1.63 21.69 + 1.56 19.69 + 1.76* 27.88 + 3.15 24.35 + 1.82
MP in LA, dynes/cm?

OO JIII, % 62.91 + 1.88 7.00 + 1.12% 66.63 + 2.48 63.33 + 3.25 65.49 + 1.89
LA FCV, %

®H, ef. 0.37 £ 0.01 0.31+ 0.03 0.41 £ 0.04 0.38 £ 0.01 0.37 £ 0.01
FF, unit

* JIOCTOBEPHOCTD PA3JIMYHUI IIPU P < 0.05.
Reliability of differences at p < 0.05.
**Ilpu p < 0.01.
Atp < o0.01.
*** IIpu p < 0.001.
At p < 0.001.

HUe 5TOTo nokazares (1.46 + 0.05 10 CPABHEHHUIO C
1.66 £ 0.06 B rpyIIIie 3I0POBLIX, P < 0.05).
CorocraByieHre TapaMeTPOB, OTPAXKAIOIIUX
COKPATUTEJbHYI0 (DYHKIHIO JIEBOTO IIPEACEPAMs
MaJIIpOB C aHEMHUYECKOH MHOKapAUOAUCTPODU-
efi (A) o CpaBHEHUIO C TPYIIION B, BBISABUIIO OT/IH-
Yyue B 3HAYeHUAX (PPAKI[UU HATIOJIHEHHU I JIEBOTO JKe-
JIyJlodyKa BO BPeEMs IIPEJICEPAHON CHUCTOJIBI, KOTO-
pas yBesuuuBasach B 1.23 pasa (p < 0.01) y Masisi-
POB C BETeTaTHBHO-AUCTOPMOHAJIBHOU KapIHOMU-
omarueii. ITOBBIIIIEHHE BTOrO MOKAa3aTeJis IPOU30-
IILJIO 32 CUET CPe/IHe- U BHICOKOCTAXKMPOBAHHBIX pa-
6ounx (cMm. Tabs. 2). Kpome TOrO, B OT/IMYHE OT Ma-
JIIPOB C aHEMUYECKOHN KapzuoMuonaruei (A), y ma-
ssspoB ¢ MasteiM (M) u cpenaum (C) cTaskeM HaOJTIO-
JIaJTUCh JOCTOBEPHO Oosiee HU3KUE IUMPHI cpesHe-
ro JlaBJieHUus B JieBOM mpezicepanu. CpaBHUTEJIb-
HBIA aHAJIU3 MOKa3aTesedl B 3aBUCHMOCTHU OT CTa-

Comparison of the parameters reflecting con-
tractile function of the left atrium of painters with
anemic myocardial dystrophy (A) in comparison
with group L revealed difference in values of filling
fraction of a left ventricle during an atrial systole
which increased in 1.23 time (p < 0.01) in painters
with vegetative and dishormonal cardiomyopathy.
Increase in this indicator occured at the expense of
average and the long working experienced workers
(see Table 2). Besides, unlike painters with anemic
cardiomyopathy (A), in painters with small (S) and
medium (M) the experience showed reliability low-
er figures of mean pressure in the left atrium. The
comparative analysis of indicators depending on
experience revealed reliable distinctions of group S
from group L. So, in group L reduction of change
fraction of volume of the left atrium by 1.3 times
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Ta6auna 3. [lokazaTesn COKPATUTEIFHON GYHKIINH JIEBOTO IIPEICEP/N Y JIUI] PA3HBIX CTA’KEBBIX I'PYIIII, IOJ{BEPrato-
IUXCS BO3JEHCTBUIO OPraHUYECKHUX PACTBOPUTEJIEH, B CPABHEHUHU C OOJIbHBIMY BTOPUYHOU Kapauomuonaruei (M + o)
Table 3. Indicators of contractile function of the left atrium in individuals from groups of different length of service
exposed to organic solvents in comparison with patients with secondary cardiomyopathy (M + o)

. M (n = 10) Cn=1y) B (n=30)
IToxasarespb / Indicator S (n = 10) M@ =17) L (n = 30) P, D, D,
KJIP JIIT/Ao 1.13 + 0.02 1.05 + 0.04 1.02 + 0.03 — — —
LA EDD/AD
KJP JIIT /KIP JIDK 1.46 £ 0.05 1.60 £ 0.07 1.67 + 0.08 — — —
LA EDD/LV EDD
KJIP JIII, cm 3.20 £ 0.09 3.06 £ 0.11 3.01 £ 0.10 — — —
LA EDD, cm
KCP JIIT, cm 2.01 + 0.07 1.93 + 0.12 3.90 + 1.90 — — —
LA ESD, cm
K0 JITI, Mo 39.02 + 2.85 34.19 + 3.36 31.98 + 2.65 — <0.05 —
LA EDV, ml
KCO JITI, mn 11.57 + 0.86 11.84 £ 1.73 12.79 + 1.53 — — —
LA ESV, ml
OO JIII, ma 27.46 £ 2.19 22.33 + 2.07 21.07 + 1.63 — <0.05 —
LA RV, ml
AS, % 37.07 + 1.36 36.26 + 2.53 34.01 + 2.15 — —
MO JIIT, 1 B 1 MuH 2.09 + 0.19 1.52 £ 0.77 1.50 £ 0.11 — <0.05 —
LA CO, 1 per 1 min
Cp. [ B JITI, nuH/cm? 21.69 + 1.56 19.69 + 1.76 27.88 + 3.15 — <0.05 <0.05
MP in LA, dynes/cm?
dUO JITI, % 70.00 + 1.12 66.63 + 2.48 63.33 £ 3.25 — <0.05 —
LAFCV, %
®H, e. 0.31 + 0.03 0.41 + 0.04 0.38 + 0.01 — <0.05 —
FF, unit

’Ka BBISBUJI JIOCTOBEPHBIE Pa3JIMuusA rpynmsl M ot
rpymnmnsl B. Tak, B rpynne B Hab1i01a710Ch yMeEHbIIIE-
HHUe QpaKIUuu U3MEeHeHUsT 00 beMa JIEBOTO Ipezcep-
v B 1.3 pasda (p < 0.05), MUHYTHOrO 00beMa — B
1.39 paza (p < 0.05) IpU yYBeJIUYEHUH B 1.23 pasa
(p < 0.05) dpakIUy HATIOJTHEHUS JIEBOTO JKEJTyI09-
Ka BO BpeM S IIPEJICEPTHON CHCTOJIBI I10 CPABHEHHIO C
TPYIIION ¢ MaJIbIM cTaxkeM (Tabs. 3). Habsromaemoe
V MaJIOCTaXKUPOBAHHBIX MaJIApOB (cM. TabI. 3) yBe-
JIMYeHNE KOHEUHO-TUACTOJIMYECKOTO pa3Mepa JIEBO-
ro Ipecepans U 3HaueHus cooTHomenus KJIP JIIT/
KJP JIK cBuzeTenbCcTBYyeT O MOOWIU3AIUMU KOM-
neHcatopHoro mexanusma ®panka — CrapJsuHra.
M3BECTHO, UTO 9TOT MEXAHU3M IPUMEHHUM H K ITPeJ-
cepAusiM TO3BOHOYHBIX [6, 7]. BeisABiisieTcss TecHast
KOpPEJIAIIUOHHAS B3aMMOCBS3h MEK]Y KOHEYHO-
JIMACTOJTUYECKUM Pa3MepPOM JIEBOTO TpeCepAus U
€ro KOHE4YHO-IHACTOJINYEeCKUM 00beMoM (r = +0,8).
YBesnueHME MOCIEAHETO0 O0YCIOBIUBAET POCT MH-
HyTHOro o0bemMa W (paknuu HU3MeHeHUs obbeMa
JieBoro mpexacepaus. Habmomaemoe mpu 5ToM CHH-
JKEeHUEe CPE/THETO JIABJIEHUS B IOJIOCTU IIPEJICEPAU
CBUJIETEJIBCTBYET O €r0 XOPOIIUX a[alTal[iOHHBIX
criocobHocTAX [8, 9].

(p < 0.05) was observed, cardiac output — by 1.39
time (p < 0.05) at increase of 1.23 time (p < 0.05)
fractions of filling of a left ventricle during an atrial
systole after comparison with group with a small
experience (Table 3). The increase in end-diastolic
dimension of the left atrium and value of a ratio of
LA EDD/LV EDD observed in the small working
experienced painters (see Table 3) demonstrates
mobilization of the Frank — Starling mechanism of
compensation. It is known that this mechanism is
applicable also to atria of vertebrae [6, 7]. The close
correlative interrelation between end-diastolic di-
mension of the left atrium and its end-diastolic
volume is revealed (r = +0.8). Increase in the last
causes growth of cardiac output and change frac-
tion of volume of the left atrium. The decrease in
mean pressure observed at the same time in a cav-
ity of atrium demonstrates its good adaptative abil-
ities [8, 9].

In general the obtained data confirm mainly
isotonic hyperfunction of the left atrium in small
working experienced painters. The increase in frac-
tion of filling of a left ventricle during atrial systole
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B 11e710M MoJIyueHHbBIE JAHHBIE CBU/IETEIHCTBY-
0T O MPEUMYIIEeCTBEHHO H30TOHUYECKOH THUIIEP-
(yHKIIMU JIEBOTO TIPEJICEPIUS Y MAJIOCTAXKHUPOBAH-
HBIX MaJIApOB. B rpymmax cpeaHe- U BBICOKOCTA-
JKUPOBAHHBIX paboumx HaOJIIO/IaeTCs yBeJTUYeHUe
(dpakIuy HATIOJTHEHUS JIEBOTO JKEJTY/IOUKA BO Bpe-
Ms TIpefcepHoN cucTosbl. CHIBHOE COKpaIlleHHe
TIpeJICEPIUI YBEJTUUUBAET HATIOJIHEHHUE KeJTyI0U-
Ka ¥ ero KOHEYHO-IHACTOJIMYeCKuil 00beM [10, 11].
Yem 60JIbIIIE KPOBU ITOCTYITUT B 3KEJIYAOUKH [IPU CH-
CTOJIE TIPEZICEPAUIA, TEM 3HAYUTEIbHEE PACTAHYTCS
MBIIIIIBI JKEJTY/TOUKOB U TEM CHJIbHee OyZleT UX Co-
KpallleHle B CUCTOJTY. B 3TOM 3aK/II0uaeTcs: OAUH U3
MEXaHU3MOB PEryjsanuu (PyHKIUU MHUOKApa Ke-
JIIOUKOB COKPAIIAIOIIUMUCS TpeAcepAusaMu [12,
13]. OnmcaHHBIA NPeICEPIHBIA MEXaHU3M PeryJis-
[MU TI0 TIPEICTABJIeHHBIM TaHHBIM HaunHaeT Hop-
MHPOBAThCS B TPYIIIAX CPEJHE- U BBICOKOCTAXKUPO-
BaHHBIX MaJIAPOB.

VYV MaJisIpoB ¢ aHEMUUYECKOH KapAHOMHOIATH-
et (Tabi1. 4), IO CPAaBHEHUIO C TPEThEU KOHTPOJIb-
HOH rpymnmo#, HabiioaeTcss MOBBHIINIEHWE B 1.12
pasa (p < 0.05) KOHEUHO-TUACTOJINYECKOTO, B 1.22
pasa (p < 0.01) KOHEUHO-CUCTOJIMUYECKOTO pasMe-
pa JieBoro mpezcepzausi, B 1.33 pa3a e€ro KOHE4YHO-
JIUACTOINYECKOTO (p < 0.05) U B 1.54 pasa (p < 0.05)
KOHEUYHO-CHCTOJINYECKOTO 00hEMOB IIPHU YBeJIHde-
HUU B 1.3 paza MEHYTHOTro o6beMa (p < 0.05) JIEBO-
ro mpezacepaus. OTU Pe3yJIbTaThl CPABHUTEIHHOTO
aHaJIN3a TaKXKe MOXKHO PAaCCMaTPUBATh C IMO3UITHI
KOMIIEHCATOPHON MoOmiIn3anuu Mexanusma ®paH-
ka — CrapsinHra B OTHOIIIEHUH JIEBOTO IPEACEPAUs
y MaJIApoB ¢ aHemuein (A). B ominunie oT 6OJIBHBIX
BEreTaTUBHO-IUCTOPMOHAIBPHON  KapAHOMUOIATH-

is observed in groups of medium and long working
experienced workers. Strong contraction of atria
increases filling of a ventricle and its end-diastolic
volume [10, 11]. The more blood will come to ven-
tricles at an atrial systole, more considerable will
be the stretch of the ventricular muscles and stron-
ger will be their contraction in a systole. One of
mechanisms of regulation of myocardial function
of ventricles the contracting atria consists in it [12,
13]. The described atrial mechanism of regulation
on the provided data begins to be formed in groups
medium and long working experienced painters.

In painters with anemic cardiomyopathy (Ta-
ble 4), in comparison with the third control group,
increase in 1.12 time (p < 0.05) end-diastolic di-
mension, in 1.22 time (p < 0.01) the end-systolic
one of the left atrium, in 1.33 time its end-diastolic
volumes (p < 0.05) and at 1.54 time (p <0.05) end-
sistolic one is observed at increase by 1.3 times of
cardiac output (p < 0.05) in the left atrium. These
results of comparative analysis can also be consid-
ered from positions of mobilization Frank — Star-
ling mechanism of compensation concerning the
left atrium in painters with anemia (A). Unlike pa-
tients with vegetative dishormonal cardiomyopathy
in the cardiomyopathy group, the value of the ra-
tio of LA EDD/AD (1.05 + 0.02 — cardiomyopathy;
0.94 £+ 0.03 — VDC, p < 0.01) (see Table 1, 2) were
higher, EDD (p < 0.001) is increased in 1.13 time
against the increase in 1.29 time (p < 0.01) of frac-
tions of change of left atrial volume. That confirms
a hyperfunctional operating mode of the left atri-
um, mainly on isotonic type. More distinctly it is

Ta6auna 4. [lokazarenu COKpaTUTEILHON GYHKITUH JIEBOTO MPEACEPAUS Y MAJISIPOB C AHEMHUEH, ITO/IBEPTAIOIIUXCS BO3-
JIEACTBUIO OPTaHUUECKUX PACTBOPHUTEJIEH, B cpaBHEHUH ¢ 601bHBIMU YKJTA (M + 0)
Table 4. Indicators of contractile function of the left atrium in painters with anemia exposed to organic solvents in

comparison with patients with IDA (M + o)

TTokazarens / Indicator

KIAMm=25) /IDA(n=25) AMm=23)/An=23) p

KJP JIII/Ao | LA EDD/AD 0.98 + 0.04 1.08 + 0.05 —
KIP JITI/KAP JI2K | LA EDD/LV EDD 1.78 £ 0.07 1.49 £ 0.07 0.01
KJP JIII, cm | LA EDD, cm 2.82 + 0.11 3.13 + 0.08 0.05
KCP JIII, cm | LA ESD, cm 1.7 £ 0.09 2.07 £ 0.08 0.01
KJIO JIIT, ma1 | LA EDV, ml 27.8 + 2.84 36.89 + 2.44 0.05
KCO JIIT, ma1 | LA ESV, ml 8.26 + 1.25 12.72 + 1.19 0.05
OO JIIT, ma1 | LARV, ml 19.54 + 1.94 24.16 + 7.16 —
AS, % 41.13 £ 2.33 34.83 + 1.281 0.05
MO JIII, 1 B 1 muH | LA CO, 1 per 1 min 1.32 + 0.14 1.72 + 0.10 0.05
Cp. I B JIII, un/cm? | MP in LA, dynes/cm? 23.68 +1.23 2.63 + 1.48 0.05
®UO JIII, % | LA FCV, % 63.28 + 5.04 63.74 + 3.30 —
®@H, ez. | FF, unit 0.35 + 0.02 0.30 £ 0.03 —
o1
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et B rpyniie KM ObLIN BbIIIE 3HAUEHUST COOTHOIIIE-
uus KJIP JIII/Ao (1.05 + 0.02 — KM; 0.94 + 0.03 —
BJK, p < 0.01) (cM. Tabi. 1, 2), B 1.13 pasa yBeJIH-
ueH K/IP (p < 0.001) Ha ¢oHE NOBHIMIEHUS B 1.29
pasa (p < 0.01) dpaknuu u3MeHeHUsI 00beMa Jie-
BOTO TIpEeZCEepAUsi, UTO MOITBEPKAAET rUnepPyHK-
IIUOHAJIPHBIA PEXUM pabOTHI JIEBOTO IPECEPAUS,
MIPEUMYIIECTBEHHO M0 U30TOHUYECKOMY THUITY. Bo-
Jlee OTYETIUBO ATO MPOSBJISIETCA B TPYIIIIE MAJIO- U
CpemHeCTaXKUPOBAHHBIX JIUII, Y KOTOPBIX IIPH POCTE
JINHEHHBIX U 00bEMHBIX KOHEUHO-TUACTOJIUUECKUX
[OKa3aTesiel MPOUCXOUT yBeJIUdeHue GpaKIuu
“3MeHeHUs1 00beMa M CHUKEHHE CPEHEro JaBJjie-
HUA B TIOJIOCTH JIEBOTO TIpezicepaus (cM. Tab1. 2).

BoisiBieHHBIE 0COOEHHOCTH  (DYHKITMOHHUPO-
BaHUS JIEBOTO MPEICEPANA HOCAT aJalTalOHHO-
MIPUCIIOCOOUTETFHBIN XapaKTepP U OIPENeIAI0TCs
COCTOsTHHEM PAOOTHI JIEBOTO JKeIyZoUKa. B 1estom B
rpyline MajisipoB Ha (OHE HOPMAJIbHBIX JTUHEHHBIX
00'beMHBIX TTOKa3aTesIel JIEBOTO JKeIy0UKa, a TaK-
JKe BHAUeHU U COKPATUTETbHOHN CIIOCOOHOCTH €r0 MU-
OKapzia ¥ MacChl IIPOUCXOAUT yBEJIUUEHHE BHYTPHU-
MHOKapUaIbHBIX CTPECCOB U HAMPSIKEHUA IPEU-
MYIIIECTBEHHO B JUACTOJIY, MOIIHOCTH CEPAEUHBIX
COKpAIIEHUH IIPU 3aMe/[JIEHIH CKOPOCTH COKpaIie-
HUsA MHOKap/ia 3a/Hell CTEHKU JIEBOTO JKeJIyI0uKa,
YTO CBHETEIBCTBYET O PA3BUTUU THIEPPYHKIIUU.
[IpoBe/ieHHBIN aHAU3 TOKa3aTesJed B 3aBHUCHUMO-
CTH OT IIPOU3BOJICTBEHHOTO CTa’Ka BBIABUJI, YTO OT-
JleJIbHbIE TIPU3HAKH JIEBOXKEIYAOUKOBOH AUCHYHK-
MU HAOJIIOMAIOTCS YKe Y MaJIOCTaKHPOBAHHBIX, C
YBEJIMYEHUEM CTaKa PabOTHI IPOUCXOAT JaTbHEH-
e OTKJIOHEHU s, HAUOOJIbIIINe 3HAUEHUS] KOTOPBIX
Ha0JII0AAIOTCA Y BBICOKOCTXKUPOBAHHBIX. OTIINUNI
TPYIIIBI BBICOKOCTAKUPOBAHHBIX MAJIAPOB C AHEMHU-
YecKou kapauomuomnatvei (A) OT BBICOKOCTAXKUPO-
BaHHBIX MAJISIPOB C BET€TATHBHO-IHUCIOPMOHAIBHOM
kapauomuonaTtueii (B) He BbIsABieHO (cM. TabJI. 1).
[Tpeo6aamaoniuM BO BCeX U3yYaeMbIX TPyTIIaX Ma-
JIIPOB SIBJIAETCS BapvaHT TUIePGYHKIIUUA JIEBOTO
JKeJIyI0UKa MPEUMYIIEeCTBEHHO 0 U30TOHUYECKO-
My tumy. OTHAKO C YBeJIMUEHHUEM CTaxka y MaJIsIpOB
C BEreTaTUBHO-AUCTOPMOHAIBLHON KapIHOMUOIATH-
el MOBBIIIIAeTCs 0I5 JIUIL C TOMEOMETPUYECKUM Me-
XaHU3MOM aBTOPETYJISIUY CEPIEYHON esITeTHHO-
CTU. DTO B IPOTHOCTHYECKOM ILJIAHE SIBJISETCS Me-
Hee 0JIaTONPUATHBIM, YeM (PYHKIIMOHUPOBAHUE Jie-
BOTO JKEJIYZI0UKA B TeTEPOMETPUUYECKOM aBTOPETY-
JIATOPHOM KJIIOYE.

3AK/TIOYEHUE

B 3aBHuCHMOCTH OT cTaka paboThI IPOCJIEKUBA-
eTcs U3MEHEHHE B JIeATEIbHOCTH JIEBOTO IIPeZicep-
IisA, BhIpakamleecs B GOPMUPOBAHUY MEXaHU3-

shown in groups of small and medium working ex-
perienced individuals who have increase in fraction
of change of volume and decrease of mean pressure
in cavity of the left atrium along with a growth of
linear and volume end-diastolic indicators (see Ta-
ble 2).

The revealed features of functioning of the left
atrium have adaptive character and are defined by
a condition of work of the left ventricle. In there is
an increase in intramyocardial stresses and tension
mainly in diastole, capacities of cardiac contrac-
tions at delay of speed of contraction of myocardi-
um of a back wall in left ventricle general in group
of painters against the background of normal linear
volume indicators of a left ventricle and also values
of contractile ability of the myocardium and weight.
That testifies to the development of hyperfunction.
The carried-out analysis of indicators depending on
a length of service revealed that separate signs of
left ventricular dysfunction are observed already
in small working experienced individuals. With an
increase in length of work there are further devia-
tions which greatest values observed in long work-
ing experienced individuals. Differences of group
of the long working experienced painters with an
anemic cardiomyopathy (A) from the long working
experienced painters with vegetative and dishor-
monal cardiomyopathy (B) are not revealed (see Ta-
ble 1). The option of hyperfunction of left ventricle
mainly on isotonic type is prevailing in all studied
groups of painters. However, the share of individu-
als with homeometric mechanism of autoregulation
of cardiac activity raises with increase of experi-
ence length in painters with vegetative dishormon-
al cardiomyopathy. In the predictive plan it is less
favorable, than functioning of a left ventricle in a
heterometric autoregulatory way.

CONCLUSION

Depending on the length of service the change
in activity of the left atrium which is expressed in
forming of the mechanism of regulation of myo-
cardial function of left ventricle by the contract-
ing atrium is observed. This atrial mechanism be-
gins to be formed in groups of medium and long
working experienced painters with vegetative and
dishormonal cardiomyopathy. The hyperfunctional
operating mode of the left atrium is noted in paint-
ers with anemic cardiomyopathy. In general, the
condition of contractile function of the left heart in
painters with secondary cardiomyopathy reflects
the difficult mechanism of interaction of ventricle
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Ma peryysaiuu (pyHKIUA MHUOKap/a JIEBOTO KeJIy-
JIOUKA COKpAIAIONNUMCS ITpeicepieM. TOT IIpe/T-
Ccep/IHBI MeXaHW3M HauMHAeT (POpPMUPOBATHCSA B
rpyHIiax cpeHe- U BHICOKOCTAXKUPOBAHHBIX MaJIsi-
POB C BET€TaTUBHO-IUCTOPMOHAJILHONU KapAUOMUO-
natueil. ['unepPyHKIINOHAIBHBIN PEXXUM PaOOTHI
JIEBOTO TIPEJICEPAUSI OTMEUAETCS Y MAJISPOB C aHe-
MUYECKOU KapAUOMUOIaTHel. B 1iesom cocTostHme
COKPATUTEJIPHOU (PYHKIIMHU JIEBBIX OT/AEJIOB CEp-
[1a Y MaJIsIPOB C BTOPHYHOHN KapAMOMHUOIIATHEN OT-
pa’kaeTt CJIOKHBIM MEXaHU3M B3aHMMOJIEACTBUSI JKe-
JIyJIOYKa U IpeJicepAns, peau3yIouiica ¢ aKTH-
Baleld WX KOMIIEHCATOPHBIX WM aJalITUBHBIX pe-
CypCOB, HaITPaBJIEHHOU Ha TOJiep:KaHue QYHKITNT
cep/ilia Ha ONTUMAJIBHOM JIJIs1 OPraHUu3Ma YPOBHE B
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®I'6OY BO «Hogocubupckuil 2ocydapcmeeHHblilt meouyuHckuil ynusepcumem» Munadpasa Poccuu

Evaluation of protein changes of the myocardium in acute ischemia
according to the immunohistochemical study

Savchenko S.V., Novoselov V.P., Skrebov R.V., Grebenshchikova A.S., Gritsinger V.A., Ageeva T.A.,
Voronina E.I., Kazanskaya G.M., Ovsyanko E.V.

Novosibirsk State Medical University

AHHOTAIIUSA

Uiemuyeckasi 60J1e3Hb Cep/Alia SIBJISIETCS BeAyIIeH MPUUMHON CMEPTHOCTH HACeJIeHHs PA3BUTHIX CTPAH, IO3TOMY
W3y4YeHHE PA3JIMIHBIX aCIIEKTOB 3TOUW MATOJIOTHH MPECTABJISETCSA BAXKHOU MEUKO-OMOJIOTHUEeCKOU 33/1auei. MaTtepua-
JIOM B IIPOBEJIEHHOM HCCJIEZIOBAHUH MTOCTYKUJIA CEP/IeUHAast MBIIIIIA JIEBOTO JKeJIyZ0uKa 37 JIUI], CKOPOIIOCTIDKHO yMep-
IITUX OT OCTPHIX (POPM HIIIEMHUECKOH 60Ie3HU cep/IIia: B pe3yJsIbTaTe OCTPO KOPOHAPHOH HEOCTATOYHOCTH U OCTPOTO HH-
dapxTa MHOKap/a B TOHEKPOTHIECKOH cTaguu. KOHTpOsIbHAS rpymna: cep/iedHass MBIIIIA 5 JIUL, YMEPIIUX BCJIE/ICTBIE
YepernHoO-MO3rOBOH TpaBMbl. KpoMe CBETOBOTO U IMOJISIPU3AIIMOHHOTO UCCJIEOBAHUS CPE30B MUOKAP/IA, IPUMEHSIIA UM-
MYHOTHCTOXHMHYECKUH aHAIN3, TI03BOJISIOLIUI OI[€HIBATh BHIPAKEHHOCTh SKCIIPECCUU KJIETOUHBIX O€JIKOB: AKTHUHA, JIEC-
MUHa, KOHHEKCHUHA 43. VcI101b30BaHe HMMYHOTUCTOXUMHUYECKON OKPACKY CEP/IEUHOM MBIIIIIBI TIO3BOJISET OLEHUTD CO-
CTOSIHHE MaKPOMOJIEKYJIAPHOU CTPYKTYPBI MUOKap/ia 110 SKCIIPECCUU aKTUHA, ZIeCMUHA ¥ KOHHEKCUHA 43 U MOXKeT OBbITh
MIPUMEHEHO /711 MOP(OJIOTHYECKOH JUATHOCTUKH OCTPBIX OYATOBBIX MOBPEKAEHUN MUOKap/a B CyAe6HO-MeAUITTHCKOM
WJIY TIATOJIOTO-AaHATOMUYECKOU MIPAKTHKE B CJIyYassXx BHE3ATHOM CEPAEUYHOHN CMEPTHU.

Knaioueswvle caoea: MUOKap/, aKTUH, IECMUH, KOHHEKCHH 43, TIATOJIOTH:, MOP()OJIOTUYecKasa TUArHOCTHKA.

ABSTRACT

Ischemic heart disease is the leading cause of mortality in the developed countries; accordingly the study of various
aspects of this disorder is a crucial medico-biological task. Cardiac muscle of the left ventricle taken from 37 individu-
als suddenly deceased from acute forms of ischemic heart disease (as a result of acute coronary insufficiency and acute
myocardial infarction at prenecrotic stage) served as the material for the conducted study. The control group included the
cardiac muscles taken from 5 individuals deceased from traumatic brain injury. Besides light and polarized investigation of
myocardial sections the immunohistochemical analysis, permitting to evaluate the intensity of cellular protein expression:
actin, desmin, connexin 43, was used. The use of immunohistochemical staining of the cardiac muscle allows assessing the
status of the macromolecular structure of the myocardium by the expression of actin, desmin and connexin 43 and can
be applied for morphological diagnostics of acute focal myocardial injuries in forensic-medical or pathological practice in
cases of sudden cardiac death.

Keywords: myocardium, actin, desmin, connexin 43, pathology, morphological diagnostics.
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BBEAEHWUE

Nimemuyeckas 00JIe3HB cepAIla HO-TIPEKHEMY
SIBJISIETCSA BeAYIed IPUUMHON CMEPTHOCTH HaceJIe-
HUS Pa3BUTHIX CTPAH, I03TOMY HU3yUeHHUE pa3Ind-
HBIX aCIIEKTOB DTOU MATOJIOTUH — BayKHAS METUKO-
6uosiornyeckas 3amava [1—4]. CHUkeHHe KOpOHap-
HOT'O KPOBOTOKA IIPH UIIIEMUYECKOH 00JIE3HU cep/l-
IIa CONPOBOXKAAETCS HIEeMUel MUOKapja, UMelo-
men ompeneseHHble MOP(POGYHKIMOHATIBHBIE Xa-
pakTepucTuku. IIpy OCTpOH HIIEMUM BBIABIISIIOT
OCTpBbIE€ OUaTOBbIE MOBPEXKIEHUS MUOKApAa, KOTO-
pble MpescTaBIeHbl KOHTPAKTYPHBIMHU IIOBPEXK/Ie-
HUSAMU, MUOITUTOJIM3UCOM U TJIBIOYATHIM PaCIaioM
KapIUOMHUOLUTOB [1—3, 5—7]. DTO CBA3aHO ¢ U3Me-
HEHUSMHU CTPYKTYPbI MBIIIEUHOTO ammapara Kap-
JMOMUOITUTOB, JIEBOTO JKeJIyZOo4YKa CepAala, CoOKpa-
TUTEJIbHAs CHOCOOHOCTH KOTOPOTO ObOecreunBaeT
OUPKYJIAIUI0 KPOBU IO OOJIBIIOMY KPYTY KPOBO-
obpamenwus [1-3, 6, 7].

N3yuenne ocobeHHOCTel (GYHKIMOHUPOBAHUS
MHOKapZia B HOpMe U IIPU ITaTOJIOTUH, A TAKKe pas-
paboTka MeTOZi0B NPO(PUIAKTUKH U KOPPEKIINHU
IIpY PA3BUBAIOIIUXCA HAPYILIEHUSAX PabOThI cepi-
12 HEBO3MOXKHBI 6€3 PACCMOTPEHUS MOJIEKYJISIPHOM
CTPYKTYPBI KapAUOMHUOIUTOB [8, 9]. CTpyKkTypa Kap-
JIUOMUOITUTOB IIPE/ICTAaBJIeHa KJIETOUHBIMU OeJiKa-
MH, PACIOJIOJKEHUE KOTOPBIX B KJIETKE CTPOTO JIETEP-
MUHHPOBAHO [10]. CTPYKTYypHBIE KJIETOYHbBIE OEJIKH
KapIHOMUOITUTOB MHOTOGYHKITUOHAJIbHBI, OHU T10-
3BOJIAIOT HE TOJIBKO O0ECIIEUNTh COXPAHHOCTH Kap-
JMOMUOITMTA B IIPOIlECCe CUCTOJIBI U JUACTOJIBI, HO U
B Ilepejiaue CUTHAJIOB, a TAK)Ke BO B3aUMO/IEICTBUH
C BHEKJIETOUHBIM MAaTPUKCOM U BHYTPHUKJIETOUYHBI-
MU opraHesyiamu [8—10].

B smTepaType ommcaHa KapAuaJibHAs IaTOJIO-
T'Us, IpeCTaBJIEHHASA TPEUMYIIIECTBEHHO KapHo-
MUONATHUSAMU, ITPU KOTOPOU HAOJTIOJA0TCA HApyIIle-
HUSA CTPYKTYPBI KapAUOMHUOIIUTOB, 00yCIOBJIEHHbIE
U3MEHEHU MU KJIETOYHBIX O€JIKOB 32 CUET MyTaI[UH
omnpezieJIeHHbIX TeHOB [10]. TIpu pasyjimyHbIX Bapu-
aHTaX KapJMOMHUOIIATHH, B Pe3y/IbTaTe MyTaI[UH T'e-
HOB, OTMEUEHbI HApYIIIEeHUs B IIPOLIECCaX CUHTE3a U
COOTBETCTBEHHO 5KCIIPECCUHU PsAZia KIETOYHBIX Oel-
KOB, YTO COIIPOBOXK/IA€TCS HAPYUIEHUSIMHU COKPATHU-
TEJIPHOU CIIOCOOHOCTU MUOKapaa. Vi3meHeHUs Kite-
TOUYHBIX OEJIKOB, OIPEeNeANNX MaKPOMOJIEKY-
JIIPHYIO CTPYKTYPY KapJIHOMHOITUTOB, MOTYT OBIThH
OIIpe/iesIeHbl BU3YAJIBHO C IIOMOIIbI0 IMMYHOTHCTO-
XUMHUUYECKOI'0 MCCIEOBAHNA [10—12]. DTO II03BOJIA-
€T BBISABJIATH YMEHbIIIEHNE WA YBEJIUUEHUE KOJIU-
YecTBa KJIETOUHBIX OEJIKOB, KOTOpPbIE MMEIOT OIlpe-
JIeJIEHHYI0 JIOKAJIN3aIUI0 B KApAUOMHUOLIUTE, U bJ1a-
rozjapsi 3TOMY CYAUTb O CTENEHU COXPAHHOCTH Ma-
KPOMOJIEKYJISIPHOHN CTPYKTYPBI MBIIIIEUHBIX KJIETOK.

INTRODUCTION

As before ischemic heart disease is the lead-
ing cause of mortality in the developed countries;
accordingly the study of various aspects of this
disorder is a crucial medico-biological task [1—4].
The diminution of coronary blood flow in ischemic
heart disease is accompanied by myocardial isch-
emia possessing the definite morphofunctional
characteristics. In acute ischemia the acute focal
myocardial injuries presented by contractual dam-
ages, myocytolysis, and clumpy patholysis of car-
diomyocytes are revealed [1—3, 5—7]. It is associ-
ated with the changes in muscular system structure
of cardiomyocytes, left ventricle, the contractility
of which ensures blood circulation of the systemic
loop [1-3, 6, 7].

The study of peculiarities of myocardium per-
formance both as normal and abnormal one as
well as the development of preventive measures
and correction in the developing cardiac disorders
are impossible without considering the molecular
structure of cardiomyocytes [8, 9]. The cardiomyo-
cyte structure consists of cellular proteins and their
arrangement in the cell is strictly determined [10].
Structural cellular proteins of cardiomyocytes are
multifunctional; they allow not only ensuring the
cardiomyocyte preservation as both systole and di-
astole but signaling proceed as well as during inter-
action with extracellular matrix and intracellular
organelles [8—10].

In the literature one describes the cardial pa-
thology mainly presented by cardiomyopathies
in which cardiomyocyte structure disturbances
caused by cellular protein changes at the expense of
mutation of the certain genes are observed [10]. In
different variants of cardiomyopathies as a result
of gene mutation some abnormalities in synthesis
processes and the expression of a number of pro-
teins accordingly are noted that is accompanied by
myocardium contractility disturbances. The chang-
es of cellular proteins defining the macromolecular
structure of cardiomyocytes can be determined by
sight using immunohistochemical investigation
[10—12]. It allows revealing the decrease or increase
of cellular protein number that has a definite local-
ization in a cardiomyocyte and, owning to that fact,
estimating the stage of macromolecular structure
preservation of myocytes.

In terms of the foregoing the estimation of
macromolecular cardiomyocyte structure status in
acute myocardial ischemia takes on special impor-
tance taking into consideration the wide prevalence

96

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



doi: 10.31549/2542-1174-2019-3-95-104

Savchenko S.V. et al. / Journal of Siberian Medical Sciences 3 (2019) 95—104

C y4eToM BBINIEN3I0KEHHOTO OIIEHKA COCTOSI-
HUs MaKPOMOJIEKYJISIPHOU CTPYKTYPBI KapITHOMUO-
[IUTOB [P OCTPOH UIIIEMU N MUOKap/ia mprobpeTaeT
0co0yI0 BasKHOCTb, IPUHHUMAasI BO BHUMAaHHUE IIIHPO-
KYI0 PacIpOCTPaHEHHOCTh U BBICOKYIO CMEPTHOCTH
HaceJIeHUS IJIAHETHI OT PA3JIUYHBIX POPM HIITEeMHU-
YecKoU O0JIE3HU cep/ira.

IIEJIb UCCJIEJOBAHU A

IIpoBecTH OIIEHKY COCTOSIHUSI KJIETOUHBIX OeJI-
KOB KapAWOMHUOLINTOB — AKTHUHA, JECMHHA M KOH-
HEKCUHA 43 IIPH OCTPOM UIIIEMUH MUOKAP/a.

MATEPUAJIBI 1 METO/AbI

MatepuasioM MOCIYKHJIA CepAedHasl MBIIIIa
JIEBOTO JKEJIYA0UYKA 37 CKOPOIIOCTHKHO YMEPIIUX OT
OCTPBIX HOPM HIIIEMHYECKON OOJIE3HH CEPATIA: B Pe-
3yJIbTaTe OCTPOU KOPOHAPHOM HEJOCTATOUHOCTU U
ocTporo mHMapKTa MHUOKap/a B JIOHEKPOTHUUECKOH
cragun. Cpeiu yMmepmux ObLJIO 32 MYy>KYHUHBI U 5
JKEHIIUH B BO3pacTe OT 41 710 63 jieT. B KOHTPOJIb-
HYIO TPYIIIY BOILIO 5 CJIydYaeB cMepTH (3 MyKUHU-
HBI ¥ 2 )KEHIIIHBI) B pe3yJIbTaTe YepeImrHO-MO3TOBOH
TPaBMBI TYIIBIMHU ITPEMETAMHU.

3abop (pparMeHTOB MHOKap/a JJisl UCCeI0Ba-
HHS OCYIIECTBJIAIN U3 00JIacTH 3a/1HEN, GOKOBOU U
mepefHedl CTEHOK JIEBOTO JKEJIYA0YKa, Ieperopoji-
KU, BEPXYILIKU CEP/IAa U COCOUKOBBIM MBIIIIIBI, KO-
TOpble (pUKCHpOBaIU B 10% 3abydepeHHOM (dOp-
masuHe (Biovitrum, Poccust) B TedeHue 24 4, mocjie
Yero MPOBOAMIIN CTAHAAPTHYIO IPOBOJIKY MaTepra-
sa B rucromporeccope (STP-200, Leica, l'epmanmus).
Ha poTaniioHHOM MHUKPOTOME U3 3aKJIIOUEHHBIX B
mapaduH 06pa3noB U3TOTABINBAIN CPE3bI TOJIIIU-
HOH OK0JIO 5 MKM, KOTOpbIe OKPAIIIBAJIN reMaToK-
CUJINHOM U 303WHOM. CBETOBYIO M TOJISIPU3AIIHOH-
HYIO MHKPOCKOIIHIO CEPATIA IIPOBOJIUIIH C UCTIOJIB30-
BaHHEM YHHUBepCaJIbHOr0 MUKpockomna C. Zeiss Axio
Scope.A1, KOTOPBIH OBLI OCHAIEH aHAJIU3aTOPOM,
nossspusaropoM u potokamepoit AxioCam MRcs.

Kpome cBeTOBOH U MOJIAPU3AIMOHHON MHUKPO-
CKOIIUH CPEe30B, OKPAIIEHHBIX T'€MATOKCUJIUHOM H
D03UHOM, WCIIOJIb30BAJIM WMMYHOTHCTOXUMITYE-
CKOe OKpallnBaHUe CPe30B MUOKAp/a, TO3BOJIAIO-
Ijee OIIEHUBATh BBHIPAJKEHHOCTH JKCIIPECCUM KJie-
TOYHBIX OEJIKOB — aKTHHA, JECMUHA 1 KOHHEKCHHA
43. IMMyHOTHCTOXUMUYECKOe OKPAIINBAaHUE Cpe-
30B BBIMIOJIHSIJIM B COOTBETCTBUU C PEKOMEH/AIIU-
MU (PUPMBI-TTPOU3BOJUTENS AHTUTEJ U COTJIACHO
PeKOMeHIAIINAM, U3JI0KEHHBIM B PYKOBOJICTBAX TI0
MMMYHOTHCTOXUMUUECKUM UCCeoBaHuAM [8, 13].
Ilepen mpoBeeHHEM HMMYHOTHUCTOXHMHUYECKO-
ro OKpaIINBaHUsA IPUTOTOBJIEHHBIE CPE3bl Jlenapa-
(uHUBUPOBaIN U TPOU3BOIUIH IEMACKUPOBKY aH-

and high mortality worldwide caused by different
forms of ischemic heart disease.

AIM OF THE RESEARCH

To evaluate the status of cellular proteins of
cardiomyocytes — actin, desmin, connexin 43 in
acute myocardial ischemia.

MATERIALS AND METHODS

Cardiac muscle of the left ventricle taken from
37 individuals suddenly deceased from acute forms
of ischemic heart disease (as a result of acute coro-
nary insufficiency and acute myocardial infarction
at prenecrotic stage) served as the material for the
conducted study. There were 32 males and 5 fe-
males at the age of 41-63 years among deceased
individuals. 5 lethal cases (3 males and 2 females)
as a result of traumatic brain injury caused by the
damage by blunt objects were included into the con-
trol group.

Samples of the myocardium fragments for the
investigation were taken from the posterior, later-
al, and anterior walls of the left ventricle, septum,
apex of the heart and papillary muscle that were
fixed in 10% buffered formalin (Biovitrum, Russia)
for 24 hours; whereupon the standard specimen
preparation was performed in the tissue proces-
sor (STP-200, Leica, Germany). In the rotary mi-
crotome the sections as thick as 5 um were made
from the specimen enclosed in paraffin that were
stained with hematoxylin and eosin. Light and po-
larized microscopy of the heart was performed with
the usage of a universal microscope C. Zeiss Axio
Scope.A1 fitted out with a analyzer, polarizer, and
photocamera AxioCam MRc5.

Besides light and polarized investigation of
myocardial sections stained with hematoxylin and
eosin the immunohistochemical analysis permit-
ting to evaluate the intensity of cellular protein
expression: actin, desmin, connexin 43 was used.
Immunohistochemical staining of the sections was
performed in compliance with the references of the
manufacturer of the antibodies and in accordance
with guidelines stated in the guidance on immuno-
histochemical studies [8, 13]. Before the immuno-
histochemical staining performance the prepared
sections were dewaxed and tissue-specific antigens
were disclosed in PT Link module (Dako, Den-
mark), in a citrate buffer (pH 6.0) at the tempera-
ture 95°C for 60 min. Then endogenous peroxidase
was blocked up with H 0O, 3% solution; the protein
block was prepared by serum. Next, the obtained
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tureHoB Tkanei B PT Link mozayse (Dako, Tanus)
B nurpatHoMm Oydepe (pH 6,0) mpu Temmeparype
95 °C B TeueHre 60 MUH. 3aTeM GJIOKUPOBAJIU SH/I0-
TeHHyI0 nepokcuzaasy 3% pacrsopom H,O,, mposo-
JIJIA TIPOTENHOBBIN OJIOK CHIBOPOTKOH. Jlasiee MH-
KyOHpOBa/IM IMOJIyYeHHbIE CPE3bl C aHTUTEJIAMHU K
Actin, Muscle Specific Ab-4 (HHF35); k Desmin 43/
GJA1 (k108 D33, mouse monoclonal, DAKO, lanus)
u k Connexin 43/GJA1 (Rabbit polyclonal, ABCAM,
CHIA). /Iy *MMYHHOTO OKPAUIUBAHUS HCIIOJIb30-
BaJId MOJIUMEPHYIO CUCTEMY JIETEKIIUH C ITEPOKCHU-
masuoii metkoi (EnVision FLEX, DAKO, Hanwus).
3aBepIIAONIUM HTAllOM SBHJIOCH OKpalllMBaHUe
SI/IEP KJIETOK FeMaTOKCUJITHHOM.

IIpu oleHKe comeprKaHus aKTHUHA, JeCMHHA U
KOHHEKCHUHA 43 1iomanabs DAB-no3uTUBHBIX OPO-
JIYKTOB HMMYHOTHMCTOXUMHUYECKOH peakIuy aHa-
JIU3UPOBAJIM KaK TMPOIEHT IJIOMAAU U300pake-
HuA ¢ noMoInbio Mukpockona (C. Zeiss Axio Scope.
A1 ¢ dorokamepoit AxioCam MRe5) u mporpaMmm-
Horo obOecmeuenuss ZEN blue (C. Zeiss). Kaxapii
rmapaMeTp IPOCUYUTHIBAIK II0 35 U300paKEeHUSAM C
VBEJIMYEHUEM 40 X 10 C TIOMOIIBIO CTATUCTHYECKOU
mporpaMmmbl STATISTICA 10.0 (StatSoft, Inc., CITTA),
rpadudeckoe mpeacTaBaeHHe JAHHBIX — IIPU IIOMO-
mu nporpamm STATISTICA u Microsoft Excel 2010.

PE3YJIBTATBI 1 OBCYKJAEHUE

IIpu cBeTOBOWI MHKPOCKOIIUHM CpPE30B, OKpa-
IIEHHBIX TeMaTOKCUJIMHOM U 503WUHOM, HaOJII0aIn
CJIaJIXKUPOBAHUE YPUTPOIUTOB B COCYZAX MUKPO-
OUPKYJISTOPHOTO PyCJIa, a TAKIKE B MEJIKUX apTEPHU-
AX 1 BeHax. OTMeYau pa3BUTHeE EPUBACKYIISIPHO-
ro ¥ MEXMBIIIEYHOTO OTeKa. B psjie mosei 3peHus
OBLI OTEK CTEHOK WHTPAMYPAJIbHBIX apTEPUH, IPHU
3TOM OOJIbINIAs YaCTh apTEPUH HAXOMUJIaCh B COCTO-
STHUY T1ape3a; BeHbl ObLIN PaCIIMPEHHBIMH, ITOJTHO-
KpoBHBIMU. [Ipu mcciieoBaHUM KapAUOMUOIIUTOB
BBIABJISJIN UX HaOyXxaHUe B COUETAHUH C HEPABHO-
MEpHOM OKpacKO# IHUTOILIa3Mbl. KpoMe TOro, B OT-
JIEJIBHBIX TIOJISIX 3PEHUS] MMEeJI0 MeCTO HCUYEe3HOBe-
HUe NIOIePeYHON NCUePUYEHHOCTH KapAUOMHUOIINTOB
U OTCyTCTBUE sifiep. HekpoOuoThuecku u3MeHEH-
HbIE MBIIIIEYHbIE BOJIOKHA UMeIu Oojiee APKYIO 50-
3UHODUIIBHYIO OKPAcKy; OTMeueHa WHUIbTPAIU
HEUTPODUJIBHBIMU JIEUKOIUTAMH KapHOMUOIH-
TOB B 30HE UIIIEMUH (pHUC. 1).

IIpu nmpoBeseHNU NOJIAPHU3AIUOHHON MHUKPO-
CKOIIMU CPe30B MUOKap/aa Habsroaxu hGopMUupoBa-
HUe B KapJHOMUOIIUTAX aHU30TPOIUU PA3TUIHON
BBIPAXKEHHOCTH 3a cueT KOHTpakTyp I, IT u III cre-
IeHU. DI BBIABJIEHBI KapAHOMHOIIUTHI, B KOTO-
PBIX Ha IPOTSKEHUU HECKOJIBKUX CETMEHTOB OTCYT-
CTBOBAJIa aHU30TPOIINS, UTO OBLJIO CBA3aHO C HAUAB-

sections were incubated with Actin, Muscle Specific
Ab-4 (HHF35) antibodies; Desmin 43/GJA1 (xyioH
D33, mouse monoclonal, DAKO, Denmark) anti-
bodies; and Connexin 43/GJA1 (Rabbit polyclonal,
ABCAM, USA) antibodies. The polymeric detection
system with peroxidase marking (EnVision FLEX,
DAKO, Denmark) was used for the immune stain-
ing. The closing stage was the counterstaining of
cell nuclei with hematoxylin.

The value of actin, desmin, and connexin 43
being estimated, the area of DAB-positive products
of the immunohistochemical reaction was analyzed
as the area percentage of the image by the micro-
scope (C. Zeiss Axio Scope.A1 with photocamera
AxioCam MRc5) and software ZEN blue (C. Zeiss).
Every parameter was calculated according to 35 im-
ages with 40 x 10 magnification with the use of the
statistical program STATISTICA 10.0 (“StatSoft”,
Inc., USA), data graphic presentation was done by
STATISTICA and Microsoft Excel 2010 programs.

RESULTS AND DISCUSSION

When performing the light microscopy of the
sections stained by hematoxylin and eosin, the
erythrocyte sludging in the vessels of microcircula-
tory bed as well as in small arteries and veins was
observed. The developing perivascular and inter-
muscular edema was revealed. In some visual fields
there was the edema of the walls of intramural ar-
teries, at that most arteries were in paresis; veins
were dilated and full-blooded. Cardiomyocytes be-
ing studied, their swelling in conjunction with the
irregular cytoplasm coloration was revealed. Be-
sides, in some visual fields there was the vanishing
of the cross striation of cardiomyocytes and lack
of nuclei. The necrobiotic changes of the muscular
fiber had a brighter eosinophil coloration; cardio-
myocyte infiltration with neutrophilic leucocytes
was noted (Fig. 1).

When performing the polarized microscopy of
the myocardium sections, the formation of anisotro-
pies of different intensity at the expense of contrac-
tures of I, ITand ITI degree in cardiomyocytes was ob-
served. Cardiomyocytes with the lack of anisotropy
for the space of several segments were revealed that
was related to the beginning myocytolysis. In some
visual fields the appearance of anisotropic clumps
alternating with the sites lacking anisotropy in the
absence thereof cross striation was noted in the indi-
vidual cardiomyocytes. The described changes were
due to the focal mosaic lysis and clumpy patholysis
of cardiomyocyte myofibrils.
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Puc. 1. Meraxpomasus KapZAMOMHUOLIUTOB,
MHQUIBTpALU HEUTPOPUIBHBIMU JIEHKOIIUTAMH,
orek crpoMbl. THDapkT Muokapzaa. Oxpacka
reMaTOKCIIMHOM U 303UHOM. YBesnndeHue (yB.) 100
Fig. 1. Cardiomyocyte metachromasia, infiltration by
neutrophilic leucocytes, stroma edema. Myocardial
infarction. Staining by hematoxylin and eosin.
Magnification (mg.) 100

ITUMCS MHUOLIUTOJIU3UCOM. B psaAze noseil 3peHus B
OT/IeJIbHBIX KapIUOMUOIINTAX OTMEYAJIH ITOSIBICHUE
aHM30TPOIHBIX TJIBIOOK, YEPEAYIOUTUXCS C YUaCTKa-
MM, JINIIEHHBIMHA aHU30TPOIHH, IIPU OTCYTCTBUU
IoTnepevyHol ucuepueHHocTH. OMMCaHHBIE U3MEHE-
HUA 61T 00YCJIOBJIEHBI OUATOBBIM MO3aMYHBIM JIH-
3UCOM M IJIBIOYATBHIM pacriajioM MuopUOpUILIT Kap-
JTUOMUOITUTOB.

AKTUH sBJIsieTCS TJI00YJIsApHBIM GesikoM, ¢op-
MUDYIOIIUM ITUTOCKEJIET KapJHUOMHOIIUTOB, yda-
CTByeT B 00pa30BAHUM aKTOMHO3UHOBBIX KOMILIEK-
COB CapKOMEpOB, KaK OCHOBHOHM COKDPaTHUTEJIbHBIN
3JIEMEeHT MHUOKap/a [14]. AKTHH IPUCYTCTBYeT IIpe-
MMYIIECTBEHHO B ITUTOIJIa3Me, HO B HEOOJIBIIIOM KO-
JIm4ecTBe OOHAPYIKUBAETCA U B A/IPaX KJIETOK.

IIpu 00630pHOH MUKPOCKOIIMH CPE30B, OKpa-
IIEHHBIX HUMMYHOTHUCTOXHUMUYECKHU [IJISI BBIABIIE-
HUS aKTHHA, B psJie M0JIeH 3peHus OblyIa OTMEUeHa
reTepOreHHOCTh IOBPEXAEHUA KapHUOMHOIIUTOB.
ITpu omeHKe CTPYKTYPHI KAPAUOMHUOIIUTOB OTMEYa-
JIV HaJINYYe YI4aCTKOB HEPABHOMEDPHOU OKPACKH ITH-
TOILIA3MBI KJIeTOK. [lorepeuHas ncuepueHHOCTb I10-
BPEXK/JIEHHBIX KJIETOK OblJla HEUYETKOMH, pa3sMbITOH,
IIJIOXO BU3yaJTU3UPOBAJIACh, OJJHOBPEMEHHO HAOJIIO-
JlaJIi CHUPKEHUE SKCIIPECCUY aKTUHA B IIUTOIJIa3Me
KJIETOK (puc. 2).

KiteTouHbIl 0€JIOK JIECMUH WrPAaeT BasKHYIO
POJIb B COXpAaHEHUU CTPYKTYPBI CEP/IEUHBIX KIIETOK
U HOPMAJIBHOTO 00ecIieueHnsI COKPAIleHHs BO Bpe-
M CHCTOJIBI U JIUACTOJIBI [15, 16]. JleCMUH 3KcIpec-
CUPOBaH B 00J1aCTH BCTABOYHBIX JIUCKOB U Z-JIHMHUN
capkoMepa, OH Y4YacTByeT B OOBEJUHEHHUU MUO-
GubpmiT Mexay cob0H, a TaKKe C IMOCTCHHAIITH-

Puc. 2. CHIKEHHUE KCIIPECCHH aKTUHA B 30HE
WIIEMUH MHOKap/ia, OTeK cTpoMbl. OcTpast KOpOHapHast
HE/I0CTATOYHOCTh. IMMYHOTHCTOXHMHUYIECKOE
ucesegosanue (MI'X). AktuH. YB. 200
Fig. 2. Actin expression decrease in the myocardial
ischemia area, stroma edema. Acute coronary
insufficiency. Immunohistochemical investigation (IHI).
Actin. Mg. 200

Actin is the globular protein forming the cyto-
skeleton of cardiomyocytes and takes part in acto-
myosin complexes of sarcomeres formation as the
basic contractile element of myocardium [14]. Actin
is present primarily in cytoplasm, but some amount
is revealed in cell nuclei too.

In observation microscopy of sections stained
immunohistochemically for actin revealing the het-
erogeneity of cardiomyocyte injury was noted in
some visual fields. The cardiomyocyte structure be-
ing evaluated, the presence of sites with the irregu-
lar cytoplasm coloration was noted. Cross striation
of the damaged cells was indeterminate, fuzzy,
poorly visualized at the same time the decrease of
actin expression in cell cytoplasm was observed
(Fig. 2).

Cellular protein desmin plays an important
role in structure preservation of the cardiac cells
and regular contraction support during systole and
diastole [15, 16]. Desmin is expressed in the area
of intercalated disks and Z-lines of a sarcomere; it
takes part in myofibril union between each other
as well as with postsynaptic sites with outer mem-
brane and cell nucleus, mitochondria and other cel-
lular organelles [15-17].

Microscopy of the sections stained immuno-
histochemically for desmin revealing done, one
observed sharply expressed cytoplasm metachro-
matism of cardiomyocytes that was visualized as
the presence of sites intensively stained and poorly
absorbing the pigment in which the cross stria-
tion was not observable. Intercalated disks in the
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Puc. 3. FoMoreHusanusi UTOIIA3MbL, OTCYTCTBHE
[OTIEPEYHON HCYEPUEHHOCTH U BCTABOUHBIX IMCKOB
kapauomuonuTos. MHpapkT muokapaa. UT'X. JlecmuH.
VB. 200
Fig. 3. Cytoplasm homogenization, lack of cross striation
and intercalated disks of cardiomyocytes. Myocardial
infarction. IHI. Desmin. Mg. 200.

YeCKHMH yYacTKaMH, C HApyKHOU MeMOpaHOH U
SITPOM KJIETKU, MUTOXOHJIPUSIMH U JIPDYTUMU KJIe-
TOYHBIMU OpraHesIamMmu [15—17].

ITpy MUKPOCKOIINY CPE30B, OKPAIIEHHBIX UM-
MYHOTHCTOXUMUWYECKH JIJisI BHISIBJIEHUS JeCMUHA,
OTMeYaJii pe3KO0 BRIPakeHHYI0 MeTaXPOMa3UIo ITU-
TOIJIa3MBbl KapAUOMHOLIUTOB, KOTOpas BU3YaJIU-
3UPOBAJIACh B BUJIEe HAJTUYUA YUACTKOB, MHTEHCUB-
HO OKPAIIEeHHBIX U cJ1a00 BOCHIPUHUMAIOIINX Kpa-
CUTEJb, B KOTOPBIX IIONIEpeYHAasi HCUEPUYEHHOCTH
OblyIa He pa3inyrMa. BcTaBouHbBIE AUCKU B IIpejie-
JIaX UCCJIeJIyeMOTO cpe3a He Ompeesisiuch. B or-
JIeJIBHBIX MECTaX cpe3a BCTPeYasiu KapJAHOMUOIU-
Tl C YMEPEHHO COXPAaHUBIIEHCSI OKPACKOH ITHUTO-
IJ1a3Mbl U TIOTIEPEYHON MCUEPUEHHOCTHIO KJIETOK.
B HekoTOpBIX MOJIAX 3peHusa HabIOAanmacy dpar-
MeHTAaIis KapAUOMHUOIIMTOB, IIPU 3TOM OCOOEH-
HO OTUETJINBOU OblJIa TeTePOreHHOCTh OKPAIIIHBa-
HUSA KJIETOK (puc. 3). OTAeIbHbIE KapTUOMHOITATHI
BBITJISI/IEJIM HAOYXIIUMU, Apyrue ObLIN HCTOHYE-
HbBL. B OT/IeJIbHBIX MOJISIX 3pEHUS UMeJia MECTO HH-
unprpanus HEHTPODUIBHBIMU JIEHKOIUTAMU.

HccnenyeMblii KJIETOUHBINA 0€JI0K KOHHEKCHUH
43 siBasieTcss MeMOpaHHBIM OEJIKOM W3 CeMelCcTBa
0eJIKOB IIEeJIEBBIX KOHTAKTOB, OH YYacTBYET B 00e-
creueHnu GecriepeboiiHOro (GyHKIIMOHUPOBAHMUS
MHOKap/ia IyTeM Mepelaull CHHXPOHU3UPOBAHHOTO
3JIEKTPUYECKOTO MMITYJIBCA MO KJIETOYHBIM IIEI0Y-
KaM, 4TO BayKHO JIJIs OpraHocueruduyeckoi GyHK-
MU CePAIlA, CBI3aHHOH C aBTOMAaTHU3MOM PabOThI
3Toro oprasa [7, 5, 18].

ITpu maToMopdOIOrHUECKON OIEHKE CpPEe30B,
OKpAIIIEHHBIX C UCTOJIb30BAHHEM HMMYHOTHCTOXHU-

Puc. 4. OrcyrcTBue ONEpeYHON HCUePUEHHOCTH U
BCTaBOYHBIX IUCKOB KAPAUOMHUOIUTOB, OTEK CTPOMEI,
UHOWIBTPALUA HEUTPODUIHBHBIMU JIEHKOI[UTAMH.
Hudapkr muokapaa. UIT'X. Koanekcus 43. YB. 200
Fig. 4. Lack of cross striation and intercalated disks of
cardiomyocytes, stroma edema, infiltration by neutro-
philic leukocytes. Myocardial infarction. IHI.
Connexin 43. Mg. 200.

limit of a studied section were not defined. In the
separate areas of the section the cardiomyocytes
with moderately preserved cytoplasm coloration
and cross striation of the cells were noted. In some
visual fields cardiomyocyte fragmentation was ob-
served, at that heterogeneity of cell staining was
especially distinct (Fig. 3). Some individual cardio-
myocytes looked swollen others were thinned. In
separate visual fields there was the infiltration with
neutrophilic leucocytes.

The studied cellular protein connexin 43 is a
membrane protein from the family of the gap junc-
tion proteins; it takes part in support of constant
myocardium functioning by means of synchronized
electric pulse transmission through cellular chains
that is important for organo-specific function of the
heart related to work automaticity of this body or-
gan [7, 5, 18].

When the sections stained with the use of im-
munohistochemical method to visualize connexin
43 being estimated pathomorphologically, micros-
copy at low magnification allowed observing the
decrease, shortening or incomplete staining of in-
tercellular areas of the cardiomyocyte contact in
the field of intercalated disks. Along with the de-
scribed changes one noted the cytoplasm staining
of cardiomyocyte groups in brown color caused by
connexin 43 accumulation in cell cytoplasm, the
cross striation decrease of cardiomyocytes and cy-
toplasm homogenization (Fig. 4).

When the microscopic study of myocardium
sections stained immunohistochemically for ac-
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MHUYECKOU METOJIMKU C IeJIbI0 BHU3YaIU3aI[Ul KOH-
HEKCWHA 43, MUKDPOCKOIIUA Ha MaJIOM YBEJIUYEHUH
M03BOJIsiJIa HAOJIIO/IaTh yMEHBIIIEHHE, YKOPOUEHHUE
WM HEIOJTHOE OKpAIIWBAaHUE MEKKJIETOUHBIX 30H
KOHTAaKTa KapAHOMHOIIUTOB B 00JIACTH BCTaBOY-
HBIX JTUCKOB. Hapsiiy ¢ omuMcaHHBIMH HU3MEHEHHSI-
MU OBLIM OTMEUEHBI OKpAIUBAHUE ITHUTOIJIA3MBbI
TPy KapAHOMHUOIIUTOB B KOPUYHEBBIH I[BET, 00y-
CJIOBJIEHHOE HAKOIIJIEHMEM KOHHEKCHHA 43 B I[UTO-
IJ1a3Me KJIETOK; CHU)KEHUE TOTIEPETHON HCcUepUyeH-
HOCTU KapJIHOMHUOIIUTOB M TOMOTEHHM3AIHUs IHUTO-
1a3Mbl (puc. 4).

IIpu mpoBeeHUN MHUKPOCKOIIUYECKOTO HCCIIe-
JIOBAHUS CPE30B MHUOKAp/la, OKpAaIIeHHBIX HMMY-
HOTMCTOXUMUYECKH [IJIsl BBIABJIEHMS aKTHUHA U JeC-
MHWHA B KapJHOMHUOIINTAaX, obpalasia Ha ceOs1 BHU-
MaHHE TeTEPOreHHOCTh MOBPEXKIEHUA KJIETOK, YTO
CBUJIETEJIBCTBYET O PA3JIUUYHOU CTEIEHU BhIpasKeH-
HOCTHU HIIEMHYECKOTO ITOBPEK/IEHUS KJIETOK. JTH
JaHHBIE ITO3BOJIAIOT 3aKJIIOUNTH, YTO aKTUH U Jiec-
MHWH UTPAIOT Ba’KHYIO POJIb HE TOJIPKO KaK KJIETOY-
Hble OeJsiky, 0OecreunBamIire MaKpOMOJIEKYIIAP-
HYIO CTPYKTYPY KapAUOMHUOIIUTOB, HO B OTPAKAIOT
coxXpaHeHUe TyJia JKU3HECTIOCOOHBIX KJIETOK B IIPO-
Iecce UX BbI?KMBAEMOCTH B YCJIOBUSIX HITIEMUYECKO-
IO BO3/I€HCTBUA.

IIpu olleHKe Cpe30B MHOKApPa, OKPAIIEHHBIX C
IIeJIBIO BBISIBJIEHH S JIECMUHA, HAPSY CO CHUIKEHUEM
SKCIIPECCUU DTOTO KJIETOYHOro Oesika B ITUTOILIA3-
Me Kap/IHOMHUOIIUTOB B MECTaxX Z-TUHUH, OTMedaIn
OTCYTCTBUE DKCIIPECCUH JIECMUHA B MECTaX BCTABOY-
HBIX JIUCKOB.

IIpu oCTpOii HIIEMHUU OAHUMHU U3 TEPBBIX pe-
arUpYIOT Ha MOBPEK/IAIOIIEE BO3IEUCTBUE KJIETOU-
Hble MeMOpaHbI, U TOJIPKO Ha CJIEAYIOIIEM 3Talle
aJbTepaIU TPOUCXOAUT aKTUBAIUS IPOTEAs, IIPH-
BOZAIIAS K MIOBPEXKAEHUIO ITUTOCKEIIETA, BBITIOJTH -
OIIIETO CBA3YIONIYIO POJIb MEXK/Y MJ1a3MaTUYECKON
MeMOpaHOH ¥ BHYTPEHHUM COJEPKUMBIM KJIET-
ku [15]. Ha mra3maTuueckoil MmeMOpaHe mpueka-
UX JIPYT K APYTY KJIETOK JIOKAJIU3YIOTCA MEXKKIIe-
TOYHBIE KOHTAKThI, KOTOPbIE, HAPSAIY C MeXaHUYe-
CKHUM CO€JIMHEHHEM KapJAHUOMHUOIIUTOB, O0ecredu-
BAIOT CBSA3h OHMOJIOTMYECKUX IIPOIECCOB, MPOTEKA-
OIUX B HUX, CIIOCOOCTBYIOT MHTErpanuu Metabo-
JINYECKOW aKTUBHOCTH M PA3BUTHIO KJIETKU, a TaK-
JKe OCYIIECTBIISAIOT CHHXPOHU3AIUIO (DU3HOJIOTHYE-
CKOU JIeATEIPHOCTH KapIHOMHUOIUTOB [19]. TO cTa-
HOBHUTCS BO3MOKHBIM 3a cueT obecrieueHuss obmeHa
MOJIEKYJIAMH Yepe3 KaHajbl — KOHHEKCOHBI, UMe-
fOIIMeCs B IIeJIEBbIX KOHTAKTaX U oOpasyeMble Iie-
CTBIO OeIKaMU-KOHHeKcuHaMu [8].

CHIKeHHe SKCIIPeCCUH KOHHEKCHHA 43 B 00J1a-
CTH BCTaBOYHBIX JIUCKOB KapJMOMHOIIMTOB, a TaK-

tin and desmin revealing in cardiomyocytes being
performed, the heterogeneity of cell damage drew
our attention being the evidence of various degrees
of manifestation of the ischemic cell injury. These
findings allow making a conclusion that actin and
desmin play not only an important role as cellular
proteins providing the cardiomyocyte macromolec-
ular structure but reflect conservation of the pool
of viable cells during their survival under ischemic
affecting.

Estimating the myocardium sections stained
in order to reveal desmin along with expression
decrease of this cellular protein in cardimyocyte
cytoplasm at the sites of Z-lines the lack of desmin
expression at the sites of intercalated disks was
noted.

In acute ischemia they are among the first that
respond to the cellular membrane injury and only
at the next stage of alternation the protease activa-
tion resulting in the injury of cytoskeleton perform-
ing the linking role between plasmatic membrane
and inner cell contents emerges [15]. On the plas-
matic membrane of the adjacent cells the intercellu-
lar contacts providing the interrelation of biological
processes taking place in cardiomyocytes together
with the mechanical cardiomyocyte connection are
localized, they contribute to the integration of met-
abolic activity and cell development as well as ac-
complish the synchronizing of physiological cardio-
myocyte activity [19]. It is possible at the expense
of the providing of molecular interchange between
canals — connexons presenting in the gap junctions
and formed by six connexin-proteins [8].

The decrease of connexin 43 expression in the
field of cardiomyocyte intercalated disks as well
as its accumulation in cell cytoplasm can be ex-
plained by the disturbance of the processes of me-
tabolism support and connexin 43 degradation. In
ischemic cardiomyocytes the decrease of connexin
43 expression takes place and at the same time
the process abnormality of cellular protein phos-
phorylation is accompanied by the accumulation
of nonphosphorylized connexin 43 in cardiomyo-
cyte cytoplasm.

CONCLUSION

The use of immunohistochemical staining of
cardiac muscle sections is highly informative mor-
phological analysis technique permitting to evaluate
the abnormality nature of macromolecular struc-
ture of cardiomyocytes. The immunohistochemi-
cal staining study of the myocardium substantially
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JKe ero HaKoIJIEHWe B IIUTOIlIa3Me KJIETOK MOXK-
HO OOBSCHUTH HApYIIEHHUEM IIPOIIECCOB Obecreve-
HU MeTaboJIN3Ma U Jerpaiallii KOHHEKCHHA 43. B
UIIeMU3UPOBAHHBIX KapJAHUOMUOIIUTAX IIPOUCXOUT
YMEHBIIIEHNEM SKCIPECCUU KOHHEKCHUHA 43 B 00J1a-
CTU BCTABOYHBIX JHCKOB, IIPU 3TOM IIpOIlECC Hapy-
meHus GochHOpUINPOBaHUS KJIETOYHOr0 OeIKa co-
IIPOBOK/IaeTcs HaKoIlJleHneM HedocdoprinpoBaH-
HOTO KOHHEKCHUHA 43 B IUTOILJIa3Me KapUOMHOIIH-
TOB.

SAK/IIOYEHMWE

Hcnosp30BaHNE UMMYHOTHUCTOXHMHUYECKON OK-
pacKu Cpe30B CcepAeYHOU MBIIIIBI ABJIAETCA BBICO-
KOMH(pOPMATUBHBIM METOJIOM MOP(OJIOTNUECKO-
ro aHaJIu3a, MO3BOJIAIOIINM OLIEHUTH XapaKTep Ha-
pylIeHu MaKpOMOJIEKYJIIPHON CTPYKTYPBI Kapau-
OMHUOLIUTOB. IMMYHOTHCTOXHMUYECKOE HCCIIET0BA-
HHUE MUOKap/la B 3HAYUTEJIBHOU CTEIEeHU JOIOIH -
eT JIaHHbIe, IT0JIyYeHHbIe IPU CBETOBOH U MOJIApU3a-
IIMOHHOW MHKPOCKOITHH B XO7le MOP(MOJIOTHYECKOHN
OIIEHKH OCTPBIX OYAroOBBIX MOBPEXIEHUN MHOKap-
Jla. Busyanusanus cocTogHUA CTPYKTYPbl MUOKap/a
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C HCIIOJIb30BAHHEM HMMYHOTHCTOXUMUUYECKOTO HC-
CJIEIOBAHUS C BbIABJIEHEM aKTHUHA, IECMHUHA 1 KOH-
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CBEJEHUA NJIAd ABTOPOB

TPEBOBAHUA K IIPEJOCTABJIEHUN IO
MATEPHNAJIOB QJIA IIYBJINKAIIN N

B JOURNAL OF SIBERIAN MEDICAL
SCIENCES

B Journal of Siberian Medical Sciences (gaiee —
JSMS) nyb6iuKyI0TCS HayYHbIe 0630PbI U CTAaThH IO
MEJIUITMHCKUM HayKaM, [TOITOTOBJIEHHBIE TI0 MaTe-
pUasiaM OpUTHHAJIbHBIX HAyYHBIX HCCJIEOBAHUH.
JSMS BBIXOAUT 4 pasa B rof,.

TpeboBaHusi, MPEIbABISIEMblE K IyOJIUKAIU-
aMm B JSMS, chopmynupoBaHbl ¢ yuyeTomM TpeboBa-
HUU, TPEbSIBISEMBIX K PEIIEeH3UPYEMbIM HAy YHBIM
WU3/TAaHUSAM, B KOTOPBIX JIOJI?KHBI OBITH OITyOJIMKOBA-
HBI OCHOBHBIE HAyUHbIE PE3YJIbTaThl JUCCEPTAIUN
Ha COWICKAaHUE YUYEeHOU CTENEeHM KaHJuJaTra U JOK-
TOpa HayK.

CraTbu, OTIIpABJIEHHbIE aBTOPAaMH B IPyTHe U3-
JaHWsA U/UIM HalleyaTaHHbIE paHee B HUX, K OIy-
OJIMKOBAaHUIO HE TPUHUMAIOTCS.

I[Ipy omnucaHUM HAYYHO-UCCJIEA0BATETbCKUX
KJIMHUYECKUX paboT ¢ MpHUBJEYEeHHEM dUesIOBeKa
B KauecTBe 00BEKTA HMCCJIEIOBAHUSA aBTOPHI JOJIK-
HBl YKa3aTh, COOTBETCTBOBAJIM JII OHU MEXK/IyHa-
POIHBIM M POCCUHCKHM 3aKOHOJIATEJIbHBIM aKTaM
0 IOPUJIMYECKUX U DTUUECKUX MMPUHITUIIAX MEeTUKO-
OMOJIOTHUECKUX UCCJIeIOBAHUH Takoro poza. He mo-
IyCKAeTCs HCIOJIb30BaHUEe (DaMUJINH, WHUIUAJIOB
0OJIBHBIX M HOMepPOB uctopuil 60se3uu. [Ipu omu-
CaHUM SKCIIEPUMEHTOB Ha JKHUBOTHBIX HEOOXOIH-
MO yKa3aTh, COOTBETCTBOBAJIO JIU COJIEPKAHUE U UC-
MMOJIb30BaHUeE JIA0OPATOPHBIX }KUBOTHBIX ITPABHUJIAM,
MPUHSATHIM B yUPEKJIEHUH, PEKOMEHIAIUAM HallH-
OHAJIBHOT'O COBETA II0 HUCCJIEIOBAHUAM, HAI[LIOHAJIb-
HBIM 3aKOHAM.

ABTOpCKHE TpaBa co0JII0AI0TCS B COOTBETCTBUU
¢ I'paxkganckum koziekcom Poccutickoit ®eepanuu
(4. 4) ¥ APYTUMH JIEHCTBYIOIUMUA HOPMATHBHBIMU
JIOKYMeHTaMU. ABTOPBI HECYT IOJHYIO OTBETCTBEH-
HOCTb 3a COJIEp>KaHUE CTaTewn.

B penmaknuuio JSMS aBTOpHI JIOJIKHBI IIPEIOCTA-
BUTD:

1) 2/1eKMpPOHHYI0 8epcurd cmambvu, MOATOTOB-
JIEHHYIO B COOTBETCTBUU C TPeOOBAHUAMHU K 0OPM-
JIEHUIO CTaTeH, N3JI0KEHHBIMU HUKE;

2) Opu2uHa/ cmambu B TIEYaTHOM BU/JIE C yKaza-
HHUEM TOpOJia, AaThl, GaMUJINH € MOAMUCHI0 KaXKI0-
ro aBTopa (Ha MocJIeJIHEH cTpaHUIE), BU30OU «B me-
YaTh» W MOAIHKCHI0 (HA TIEPBOU CTpPAHUIIE) 3aBEIY-
o1ero kagepoi UM WHOTO IOJIKHOCTHOTO JIUIA
opraHusaIuy, Ha 6a3e KOTOPOH BBITIOJIHEHO HCCIIe-

JIoBaHUE. ABTOPBI IIPEIOCTABJIAIOT CTAThH B PEIaK-
W0 JINYHO UJIY II0 IOYTE;

3) coenacue Ha MyOJTUKAITHAIO cTaThu B JSMS 1 06-
paboTKy IepCcoOHAaTbHBIX TAHHBIX ABTOPOB (3aITOJTH -
eTcst KaK/IbIM aBTOpoM) (cM. Ha catite HTMY: www.
ngmu.ru/cozo/mos);

4) nnsa corpyaaukos ®I'bOY BO HI'MY Muns-
npasa Poccuu (manee — HI'MY) — axcnepmnoe 3a-
KAlOHeHUue OTfiesia KOOpPAWHAINU  (elepaabHbIX
MporpaMM, KOHKYPCHBIX ITPOEKTOB U WHHOBAITUOH-
HOTO Pa3BUTHs YIIPABJIEHUS 10 HayKe, MHHOBAIIH-
saM u nabopmaTtuzanuu HI'MY (em. www.ngmu.ru);
JUIS CTOPOHHUX aBTOPOB — HANpAsAeHue Ha ony-
6auxogaHue Ha GUpPMeHHOM OJIaHKe OpraHU3allNH,
Ha 6a3e KOTOPOU BBIIIOJIHEHO OPUTHHAJIPHOE HAyd-
HOE HCCJIeJIOBAaHUE, 32 IOAIHCHI0 OTBETCTBEHHOTO
JTOJI?KHOCTHOT'O JIUTIA.

IIPABUJIA O®POPMJIEHU A
PYKOIIUCEM

1. TexcT cTaTpu HaOUpaeTcs B TEKCTOBOM PeaK-
tope Microsoft Word, Open Office u mp., Bce mosist
2 cM, mpudt Times New Roman, kerip 12, Mex-
CTPOUYHBIA WHTEpBaJ 1,5. TeKCT cTaTbu HEOOXOIH-
MO HaIlpaBUTH B pefakiuio JSMS B Bujie OT/IeIbHO-
ro ¢aiina c ykazanuem OO nepBoro aBropa — I1Ba-
HoB N.U. tekct.doc. Jlomyckaercst oTipaBka ¢aiioB
B dpopmarax doc, docx.

2. ®MO aBTOpOB HabUpaAETCSA CTPOUHBIMU OYKBa-
MU KypCHBOM Ha PyCCKOM fA3bIKe. VIHUIIHAJIbI TOMe-
maTesa nepest pamuineit apropa. Ilopsanok, B KOTo-
poM OyZyT yKa3aHbI aBTOPBI, OIPEIEIIAETC UX CO-
BMECTHBIM pelleHHEM.

3. Topon u HazBaHume MecT pabOTHI aBTOPOB
0hOPMJIAIOTCSI CTPOYHBIMH OyKBaMH KYPCHBOM
Ha PyCCKOM sI3BIKe.

4. Crarpsi [OJKHA COZEPXKATh AHHOTAITUIO
Ha PYCCKOM fI3bIKe. B aHHOTanmu JOIKHBI OBITH U3-
JIOKEHBI IIeJIM HCCJIeJIOBAHUSA, OCHOBHBIE IIPOIle-
ZypbI, Pe3yJIbTaThl OPUTMHAJIBHBIX HCCIIEOBAHUN
u BeIBOABL [lo1 aHHOTAIMel moMemnaeTcs moA3aro-
J1I0BOK «Ki1toueBble c10Ba», OCJIEe HEro /10 10 KJIoue-
BBIX CJIOB WJIM KOPOTKHUX (pas, KOTOpble OYIyT CIIo-
coOCTBOBATh NPAaBUJIBHOMY WHJIEKCUPOBAHUIO CTa-
ThU B IIOMCKOBBIX CHUCTEMAax W CHCTEMAaxX ITUTHUPO-
BaHUsA. AHHOTAI[UIO HEOOXOAMMO HAIIPABUTh B pe-
gakuioo JSMS BMecTe ¢ TEKCTOM CTaTbHU B BUJIE OT-
nesipHOTO (paitna ¢ ykazanuem @O mepBoro aBTo-
pa — WBauos M.U. annortarus.doc. Takxke mpezno-
CTaBJIAIOTCA CBEZIEHU 0 KaXKJ0M U3 aBTOPOB: (paMu-
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JIVsI, M5, OTUYECTBO (IIOJTHOCTHIO HA PYCCKOM SI3bIKE
U B TPAHCJIUTEPAINN), yUeHbIE 3BaHUs U yUeHas CTe-
TIeHb, OJIKHOCTh, MECTO PaboThl, pabounii TeredoH
U aJipec 3JIEKTPOHHOH mmouThl (e-mail). CBeneHus He-
00X0TUMBI /17151 00paboTKU MyOnKauil B 6ase 1aH-
HBIX POCCHHCKOrO WHIEKCa HAy4YHOTO ITUTHPOBA-
HUS U IPYTUX CHCTEMAaX UTUPOBAHUSA. AHHOTAIHS,
KJIIOUEBBIE CJI0Ba, nHGOopMaIus 06 aBTopax 1 Ha3Ba-
HUe yUIPEXKJAEHUN JOJKHBI OBITh TaKKe IIPETOCTAB-
JIEHBI Ha AaHTJIMHCKOM sI3BIKE.

5. TabuIel MOMeEIATCSA B TEKCT cTaThu. Ta-
OJIUIIBI AOJIPKHBI OBITH ITPOHYMEPOBAHBI IIOCJIE0-
BaTEJIbHO B COOTBETCTBHUH C IMOPSIKOM, B KOTOPOM
OHU YIOMHHAIOTCA B TeKcTe (Hampumep, Tabi. 1,
TabJ. 2 U T. 71.).

6. PHUCYHKU BCTaBJISIOTCA B TEKCT CTATbU, a TaK-
JKe TIPEZIOCTABJIISIIOTCS B BUJIE OT/EIBHBIX IIPOHyMe-
poBaHHBIX (daiyioB ¢opmarta .jpg unu .gif ¢ paspe-
IeHueM He MeHee 300 dpi. PUCYHKU TOJKHBI OBITH
KOHTPACTHBIMU U YETKUMU, OYKBbI, IUGPBI U CUM-
BOJIBI Ha HUX JIOJKHBI OBITh Pa3JIMYUMBbI. PUcyHKa-
MU CYUTAIOTCA I'padUKu, peHTreHorpaMMbl, GhOoTo-
rpadun Uy Jo0ble Apyrue rpadudeckre oObek-
ThI. ®oTOrpadu JI0el He TOKHbI ObITh Y3HABae-
MBIMH, JITNOO K HUM JIOJI>KHO OBITH ITPUJIOKEHO ITUCH-
MEeHHO€e pa3pellleHre Ha UX IMyOJIuKaIuo. PucyHku
JIOJI’KHBI OBITh IIPOHYMEPOBAHBI IOCJIEIOBATETHHO
B COOTBETCTBHUU C MOPSAIKOM, B KOTOPOM OHHU BIIEP-
Bble YIIOMHUHAIOTCS B TEKCTE — PHC. 1, PUC. 2 U T. .
[Moamucy pasMernalTcs B TEKCTE IOJT PUCYHKAMU.
B moamucsx k mMukpodortorpadusM yKasbIBaeTCs
CTelleHb YBeJTHUEHU s U CIIOCOO OKPACKHU.

7. B TEKCTe CTaThU UCITOJIB3YIOTCS CIIEAYIOIIUE 3a-
TOJIOBKHU: BBeJIEHUE, IIeJIh FCCJIEZIOBAHUS, MaTepHa-
JIBL I METO/TbI, PE3YJIBTAThI U 00CYK/IeHUE, 3aKITI0Ue-
HUeE, CIIUCOK JINTEPATYPHI.

8. Hcronb3yloTess TOJBKO CTaHJAPTHBIE OOIIe-
NIpUHATHIE COKpaleHus (ab6pesuatypsol). He mpu-
MEHSIOTCSA COKpAllleHWsI B Has3BaHWHU cTaThu. Iloj-
HBIN TEPMUH, BMECTO KOTOPOT'O BBOAUTCS COKpAIIe-
HUeE, JIOJI’KEH IIPEIIIECTBOBATH IIEPBOMY HCIIOJIb30-
BAHUIO 3TOTO COKPAIIEHUS B TEKCTE.

9. O6Gs13aTeIPHO HAJIMYUE CIIHCKA JIUTEPATYPBL.
Bubnorpaduiueckue CChIIIKU B TEKCTE CTATHH TAI0T-
cs apabckuMu nudpaMu B KBaJIpaTHBIX CKOOKaX, B
IIOJTHOM COOTBETCTBUM C HyMepaIluel CIIUCKa JIUTe-
patyphbl. CCBIJIKH B TEKCTE CTAaThHU JIOJIKHBI IaBAThCS
MOCJIE0BATEIBHO 110 Bo3pacTtaHumo: [1]...[2]...[3]... »
T. 7. Pa3BepHyTOE OIMCAHKE UCTOYHUKA B CITHCKE JIH-
TepoaTypsl npegocrasisaoores no I'OCT 7.0.5-2008.
Croucok JuTepaTyphl JIOJIKEH COfepKaTh Iy0siu-
KaIlu¥ 3a IOCJeIHue 5 JieT. B crucke JuTepaTyphl
Bce MH(POPMAIIOHHBIE UCTOUHUKHU TIEPEUUCTISTIOTCS
B IIOPSIZIKE UX IIUTHPOBAHUS.

10. Pegaxnus JSMS Gepet Ha cebss mpucBoeHUE
KaXk/Iol mybsnKyeMo# cratbe HoMepa Y/IK u ocy-
IIECTBJIEHUE TIOJTHOTO IIEPEBO/Ia CTAThH HA aHIVIMH-
CKUU A3BIK.

11. CTaThy, HE COOTBETCTBYIOIINE YKA3aHHBIM pe-
JIaKIFel TpebOoBaHUAM, K OIyOJIMKOBAHUIO He IIPU-
HHUMAIOTCA.

IMMOPAAJOK PEITIEH3UMPOBAHUA
PYKOIIUCENM, IPUHUMAEMBIX JIJI4
IIYBJINKAIINN

1. Pykomnucu crare, HOCTyNIUBIINX B PeJaKIUIO,
HAIIpaBJIAIOTCA JJIs1 PEeLleH3UPOBaHUA 4YJeHaM pe-
JIAKIIMOHHOTO COBETA C I[eJIbI0 UX DKCIIEPTHOU OIleH-
KU Ha IpeaMeT COOTBETCTBUsA TpeboBaHUAM JSMS
u Bplcuieil arTecTaniMOHHON KoMuccUU Ipu MuHU-
cTepcTBe 00pa3oBaHus U HayKu PO.

PerteH3eHTB! yBeZOMJIAIOTCA O TOM, UTO B LIEJIAX
obecrieueHNsI aBTOPCKUX U APYTUX HEUMYIEeCTBEH-
HBIX [IPAaB IPUCJIAHHbIE PYKOIIMCH He TOJIJIeKaT pas-
IalleHUI0, KOIIMPOBAHUIO, paclpocTpaHeHuIo. Pe-
[IeH3UPOBaHUE IIPOBOIUTCA AaHOHUMHO.

IIpu oTka3e B HaIIpaBJIeHUM Ha pelleH3upOBaHue
Ipe/icTaBJIEHHON aBTOPOM PYKOIIMCH peJlaKIus Ha-
IpaBJjisieT aBTOPY MOTUBUPOBAHHBIN OTBET B BJIEK-
TPOHHOM BUJIE.

Pepaknusa >kypHasia 110 NHCBbMEHHOMY 3aIlpocy
HAIpaBJIseT aBTOpPAM peLieH3UN Ha IMOCTyIHBIINE
MaTepUaJIbl B 3JIEKTPOHHOM BH/IE. ABTOPHI 00s3aHBI
y4ecTh 3aMeYaHUs PeleH3eHTOB U BHECTU B CTaThIO
COOTBETCTBYIOIIYE UCIIPABJICHU S NI IIPEJIOCTAaBUTD
MOTHUBHUPOBAHHBIA OTBET O HECOIJIACUU C 3aMeYaHU-
SIMU pelLleH3€eHTa.

PepaknnonHas KoJjlerus IMPUHUMAET pelleHue
0 BO3MOKHOCTH MyOJIMKAIIUN CTAThU WUJIU OTKJIOHA-
€T e€ 110 pe3yJIbTaTaM pelleH3UPOBAHUS.

Peniensuu xpaHATCA B peflaKLiuU JKypHaJa B Te-
JeHUe 5 JIET C MOMEHTA Iy OJINKaTIIH.

2. Peflakiiuieii He IOMyCKAIOTCA K ITyOJIMKAI{AN:

— CTaThH, TeMaTHUKa KOTOPBIX HE COOTBETCTBYET
Hay4YHOMY HaIllpaBJIeHUIO XKypHaJIa;

— CTarb{, aBTOPBI KOTOPBIX OTKAa3bIBAIOTCH
OT TEXHUYECKOH I0pabOTKHU CcTaTel;

— CTaTbhbU, aBTOPBI KOTOPBIX HEe BHECIIU KOHCTPYK-
THUBHBbIe 3aMeYaHHs pelleH3eHTa B TeKCT CTaTbu
U He IPeI0CTaBUIIN MOTUBUPOBAHHBIN OTBET O HECO-
IJIaCHU C 3aMeYaHUAMU pelleH3eHTa.

B cityuae OTKJIOHEHU CTaThU peJaKLs HAllpaB-
JIsileT aBTOpPY MOTHUBHUPOBAHHBINA OTKa3. Pepakius
JSMS He XpaHUT PYKOIIUCH, He IPUHATHIE K ITe4aT.
Pyxonmcu, mpuHATHIE K IIyOJIMKAIUY, HE BO3BpaIla-

IOTCA.
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