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NPOSABIEHUAA CUHAPOMA CTAPYECKON ACTEHUU
Y MNALMEHTOB CTAPYECKOIO BO3PACTA U AOJITOXXUTEJIEN
C OCTPbIM KOPOHAPHbIM CUHAPOMOM

H.H. Coceaus, H.X. barmanoBa,
C.B. BuuieBaabae, K. /1. Ko6anasa

®DenepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPESIKACHUE BBICIIIETO 00pa30BaHUS
«Poccuiicknii yHUBEPCUTET IPYKOBI HApoa0B», MockBa, Poccust

Hapsny ¢ yBenn4eHneM BEDKHBAaEMOCTH MAIMEHTOB 75 JIET U CTaplIlie ¢ CepACIHO-COCYIUCTHIMH 3a00JICBAHISME CTAHOBHUTCS
aKTyaJbHBIM CHHIPOM cTapdeckoit acteHnu (CCA) B manHO# momyswiiuu. CCA accommupyercst ¢ BRICOKOM 9acTOTON OCIIOKHEHUMA
1 HeOJIArONPHUSITHBIM MPOTHO30M U OTPAKAET KOMIUIEKC (DYHKIMOHAIBHBIX H3MEHEHHIA.

Lenwv: ouenka pacrpoctpaHeHHOCTH U accouuauui CCA mpu MCHONBb30BaHUK BaIUJUPOBAHHOTO CKPUHUHIOBOIO OIpPOC-
HUKa «Bo3pacT He momexay.

Mamepuanst u memoowt. Y 130 marmeHToB > 75 net, rocimtanmsupoBanHbeix ¢ OKC (67,7% >XeHIH, CpeaHnAil BO3pacT
82,7 + 4,7 ner, aprepuansHas runeptonus (Al') 91,5%, uadapkr muokapaa (M) B anamuese 32,3%, dubpwuisaus mpen-
cepauii 32,3%, caxapHubiii quadet 26,9%, UM B HacTosIlyr rocnuTtanuzaiuio 75,4%, HecrabunbHas cTeHokapaus 24,6%)
CCA oleHeH 10 CKpUHUHIOBOMY OIPOCHUKY «Bo3zpacT He momexa». OueHuBanu korHuTuBHBIE QyHKIMHU (Mini-Mental State
Examination), murarue (Mini Nutritional Assessment).

Pesynomamer. Cpennuii 6ai 1mo onpocHHKY «Bo3pacTt He momexa» coctaBui 2,9 1,4 Gamia. Ha Bce BOIIPOCH OTBETHIN
OTPHIIATENILHO TOJIBKO 8,5% manuenToB. Hu oJlMH W3 MalMeHTOB HE OTBETMII TIOJIOKUTEIILHO Ha BCE BOMPOCHL. 6,2, 19,2, 32,3,
23,8, 6,9 and 3,1% maruenToB nmenu 1, 2, 3, 4, 5 u 6 6ammos. Y 66,1% mnarmmentos auarHoctuposamu CCA, v 25,4% — mpen-
acTeHHJECKoe cocTosiHue, ¥ 8,5% Hapymenuit He Obuto BhisiBieHO. [ammentsr ¢ CCA mo cpaBHeHuto ¢ marieHTamu 6e3 CCA
XapaKTepu30BaKCh 0oJbieit yactotoit Al 1 UM, IMarHoCTUPOBAHHOTO B HACTOSAIIYIO TOCITUTAIM3AIINIO, MEHBIIIEH CKOPOCTHIO
kiy6oukoBoii Guabrpanunu (CKD).

Buvigoo: CCA Berpeuaercst y 66,1% naupentos ¢ OKC crapueckoro Bo3pacra M JOIT0XKHUTENEH, acCOlMUpyeTcst ¢ OonbIeit
YaCTOTOM CEePACUHO-COCYTUCTHIX 3a00IeBaHU.

KuroueBble cjioBa: oCTpbIii KOPOHAPHBIA CHUHIPOM, CTAPUECKHUM BO3PACT U JOJITOKUTEIH, CUHIPOM CTApYECKOM aCTeHHH,
repUaTPUUYCCKUE CHHAPOMBI, KOTHUTHBHBIC ()YHKIIMHU, CTATYC IUTAHHS
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BBEAEHUE

[IpoomKUTENEHOCTD JKU3HU 3HAUUTENBHO YBe-
JMYUIIAch 3a MOCIEIHUE ECSITUIIETUS, U CEPIEYHO-
COCY/IUCTBIE 3a00JI€BaHUS ABJIAIOTCS OJJHOM M3 OCHOB-
HBIX IPUYUH 3a00JI€BAEMOCTH U CMEPTHOCTH Te€pH-
aTpPUYECKUX MalMeHTOB. TpeTh OOJIBHBIX, TOCIHUTA-
JU3UPOBAHHBIX C OCTPHIM KOPOHAPHBIM CHHIPOMOM
(OKC), saBnsroTCS MalMeHTaMHi CTapYeCKOTO BO3-
pacra [1—3].

CrapeHrie cOmpOBOXKIAETCS YBEIUUCHUEM 3a-
OoneBaeMocTy U rocruTanuzanuii. Hebnaronpusr-
HBIM BapHaHTOM CTapeHUs SBIAETCS cTapueckas
actenus (frailty — XpynkocTs), acCOMUPOBAHHBIH
C BO3pAacTOM CHHJIPOM, KITMHHYECKUMH TPOSBICHU-
SIMH KOTOPOTO SIBJISIFOTCS: 00IIast cnaboCcTh, MEIN-
TEJIbHOCTh W/UJTU HeNpeIHaMepeHHas MoTeps Beca.
Cunnpowm crapueckoit acrennn (CCA) conmpoBoxia-
€TCsl CHIDKeHHEM (U3UYEeCKON M (YHKIIMOHATBLHOMN
aKTHBHOCTH, YMEHBIIIEHUEM aJJalITalMOHHOTO U BOC-
CTAaHOBUTEJIBHOTO pe3epBa. ITO, B CBOIO OYEpE.ib,
NPUBOJUT K MOBBIIIEHHON YSA3BUMOCTH T'epUaTpuye-
CKHUX IMaI[IEHTOB B OTHOIIEHUH Pa3BUTHUS 3aBUCHUMO-
CTH OT OKPY’KalOIIKX. Y JTaHHOW IPYIIIbI MAl[UEHTOB
CHUYKAETCsl CIIOCOOHOCTH aJIeKBaTHO pearupoBaTh
Ha BHEIIHHE U BHYTPEHHUE CTPECCOPHI, TPUBOJIS
K HEOMarompusiTHBIM MEIUIIMHCKUM U (PYHKIIHO-
HaJIbHBIM ucxoaaMm [4—o6]. UccnenoBanus mocnen-
HUX JIET CBUETEIHCTBYIOT O CAMOCTOSTENILHOM IIPO-
THOCTUYECKOM 3HAUEHHUU MapaMeTpoB KOMOPOUTHO-
ctu u CCA y nanmentoB ¢ OKC [7].

Bricokas pacmpocTpaHeHHOCTh CHHAPOMA CTap-
YeCKOW aCTeHMH OTMEYaeTCsl y MAIMeHTOB IMOcIe
75 net, 4To nenaet 00A3aTeNbHBIM €T0 CKPUHUHT
B 9TOM B BO3pAaCTHOM rpynne. BreisiBieHne Xpymnko-
CTH Yy TALIMEHTOB CTAPYECKOr0 BO3PACTA U JIOJITOXKHU-
TeNnel ¢ ocTphIM KopoHapHBIM cuHApoMoM (OKC)
BaYXHO JUIsSl IPOTHO3UPOBAHUS BO3ZHUKHOBEHUS He-
OJIaronpusATHBIX MCXO/I0B, HO B HACTOsIIEe BpeMs
B PYTUHHOM TIpaKkTHKe He mpoBoautcs [4]. KauectBo
YKU3HU TOKWIIBIX JIIOJIEH ompenensercs He TOIbKO
HaJTMYUEeM XpOHUYECKUX 3a00JI€BaHui, HO U repHar-
puueckumu cunapomamu. Haubonee pacnpoctpaneH-
HBIMH T€PUATPUUECKUMHU CUHIPOMAMH SIBIISFOTCS
CEHCOPHBIN AepUIUT (CHIKEHUE 3pEHUS U CITyXa),
KOTHUTHUBHBIE HAPYIICHUS U ACTIPECCHs, HeAepKa-
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HUE MOYH, CHIDKEHUE MOJIBIKHOCTH U HapyIIECHHUE
nuTaHus [7].

esbI0 HACTOSIIIIET0 MCCIeT0BAHMS OBLIO OIle-
HHUTH PacIpOCTPAHEHHOCTh U aCCOIMAIN CHHIPOMA
CTapyecKOil aCTEeHWH TP HUCTIOIb30BAaHUN BaJIUIH-
POBaHHOTO CKPUHHHTOBOTO OINpOCHUKa «Bo3pact
HE TIOMeXay.

MATEPWAJIbl U METOAbI

B wnccinenosanune Bxiroueno 130 mamueHTOB
¢ OKC ¢ mogpemoM unm 6e3 noabeMa cermenTa ST,
TOCMUTAIM3UPOBAHHBIX B KapIMOPEaHUMAIIHOHHOE
OT/ICJICHHE TOPOJCKOM KIMHUYECKOW OOTBHUIIBI
r. Mockssl (Tabm. 1). OT Bcex y4acTHUKOB HCCIIE0-
BaHUS TOJYYEHO coTrjlacue Ha 00paboTKy IMmepco-
HAJIBHBIX JaHHEIX. Y 23,1% manueHToB JUarHOCTH-
poBad IM ¢ mogbemom cermentra ST (MMnST),
y 52,3% — UM 06e3 mogrema cermenta ST
(UM6nST), y 24,6% — HecTaOuibHAsT CTEHOKAp-
must (HC). CpenHuit BO3pacT MalMeHTOB COCTaBUI
82,7 + 4,7 rona, npeoOiagany *KeHIUHBL. boIbIInH-
CTBO TMAIIMEHTOB UMEIU apTePUATBbHYIO TUTIEPTOHUIO
(AT), xaxnprii Tpetuit — MM B aHamHEe3€, KaXKIbIi
YETBEPTHIA — UHCYJIBT.

CCA oueHnBany 1o BaIMAUPOBAHHOMY CKpPH-
HUHTOBOMY ONPOCHHUKY «Bo3pact He momexay,
BKITIOYAOIIIEMY 7 BOTIPOCOB, C IBYMSI BO3MOXKHBIMH
BapuaHTaMH OTBeTa: na wik Her (Tabm. 2). CCA
JTUArHOCTHPOBANIN NPU HAIWYUM > 3 OaJuioB, Npe-
ACTEHUYECKOE COCTOSTHUE — MpH Hanmmunu 1—2 Oan-
noB. [Ipu oTpuaTenbHBIX OTBETaX HA BCE BOMPOCHI
CCA He ycTanaBiauBamu [8].

KorautueHbie GyHKIIMN (KOHIICHTPAIINIO, BHH-
MaHHe, HEMEJJICHHOE U OTCPOYEHHOE BOCIIPOU3BE-
JICHHE YCTBIIIAHHOTO MaTepuana) ¢ HauuCICHHEM
0aJIOB 3a BBIMOJHEHUE 3a/IaHHI OIIEHUBAJIHA COTJIAC-
HO MHCTPYKIIMU MO KPATKOH IIKaIe OIEHKHU MCHXU-
yeckoro craryca (Mini-Mental State Examination)
[9]. CTaryc muTaHus OIIEHUBAIU IO KPATKOMY
onpocHuKy (Mini Nutritional Assessment). Puck
pa3BUTUS CUHAPOMA MAIbHYTPUIIMU BBISBIISIIN
y TAllMeHTOB MpU HaIW4YuM MeHee 23,5 6amioB
n3 30 Bo3MOKHBIX. CHHAPOM MaTbHYTPHUIIUU IHA-
THOCTHUPOBAJIH MpH Hamm4uuu Menee 17 6amios [10].

KAPHUOJIOI'UA
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Tabnnuya 1/ Table 1

XapakTepucTuka naumeHToB /
Baseline characteristics (N = 130)

MokazaTens / Mark

3HaueHue / Value

KeHwwmHel / Women, n (%)

88 (67,7)

Kypenune / Smoking, n (%)

9(6,9)

ApTtepuanbHas runeptoHus / Arterial hypertension, n (%)

119 (91,5)

AnamHes MIM / Anamnesis of myocardial infarction, n (%)

32,3)

Dunbpunnauma npeacepamii / Atrial fibrillation, n (%)

32,3

CaxapHbii guabeT / Diabetes mellitus, n (%)

AHemus / Anemia, n (%)

42 (
42(32,3)
35 (26,9)
47 (36,2)

Tabnmuya 2 / Table 2

Lkana «Bo3pacTt He nomexa» /
National validated questionnaire

Bonpocsbl / Questions

Aa/
Yes (1)

Het/
No (0)

—_

Moxynenu nn Bel Ha 5 1 6onee kr 3a nocnegHue 6 mecsaues? (Bec)

nnun cnyxa?

2 McnbiTeiBaeTe nn Bbl kakne-nn6o OrpaHnyeHnsi B MOBCEAHEBHOWN XMU3HWN 13-3a CHUXKEHNS 3PEeHNS

3 Bbinn nn y Bac B TedyeHne nocnegHero roga TpaBmbl, CBA3aHHbIE C NageHnemM?

Hepenb? (HacTpoeHue)

4 quCTByeTe v Bbl cebs noaaBJ/IEHHbIM, FPYCTHLIM UM BCTPEBOXEHHbIM Ha NMPOTAXEHUN NOCIeAHNX

5 Ectb vy Bac I'IpO6J'IeMbI C NaMsTbl0, NOHUMaHNEM, OPUEHTaLMEN N CNocoBHOCTbIO I'IJ'IaHl/IpOBaTI::'.7

6 CtpagaeTe nn Bbl HepgepXxaHnem Mo4m?

(xonop6a 0o 100 M / nogbem Ha 1 NECTHUYHbIV NPOJIET)

7 McnbiTbiBaeTe 1y Bol TDYyAHOCTY B MEPEMELLEHUM MO AOMY WU HA yuue?

NTOro

lNauneHT npusHaeTcs «xpynkum» npuv 3 u 6onee 6annax / Frailty was diagnosed with 3 points

6,9% 3,1%

23,8%

= 0 6annos / 0 points
3 6anna/ 3 points
= 6 6annos / 6 points

=1 6ann/1point
= 4 6anna / 4 points

8,5%

N s

2 6anna/ 2 points
= 5 6annos / 5 points

Puc. 1. PacnpegeneHue naumeHToB B 3aBUCMMOCTM OT HabpaHHbIX 6annos /
Fig. 1. The distribution of patients according to the points scored

Craructudeckasi o0paboTka pe3yabTaTOB HC-
CIIeIOBAHUS TIPOBOJIMIIACH C UCIIOJIb30BAHUEM TaKe-
Ta MPUKIIAIHBIX CTATUCTHUYECKUX IMporpamm Statis-
tica, Bepcusi 8.0 ¢ MpUMEHEHHEM CTaHIAPTHBIX
QITOPUTMOB BapUAIMOHHON CTAaTUCTUKHU. Pazmuus
CPEIHUX BEJIUYHH U KOPPEISLUOHHBIE CBSI3U CUH-
TaJUCh JIOCTOBEPHBIMU IPH YPOBHE 3HAUUMOCTH:
p <0,05.

CARDIOLOGY

PE3YJIbTATbl U OBCY>XAEHUE

Cpennwmii 6amt o onpocHUKy «Bo3pact He 1o-
Mexa» coctaBuia 2,9 + 1,4 6anna. Tombpko 8,5%
MAIMEeHTOB OTBETWJIM OTPHUIATEIHFHO Ha BCE BO-
npockl. HU oMH M3 MalMeHToB HE OTBETHII IOJIO-
JKUTENIBHO Ha BCe BOMPOCHL. Pacmpenenenue naiu-
€HTOB B 3aBUCUMOCTU OT HaOpaHHBIX OAJIOB Mpe-
CTaBJIEHO Ha puc. 1.
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TpyaHocTy Npun xoabbe /
Difficulties in walking

CHuxeHue Beca/ Weight loss

TpaBMbl, CBA3aHHbIE C NaAEHNEM /
Injuries associated with a fall

HapyLueHnsi KOrHUTUBHBIX QYHKLUMIA /
Cognitive dysfunction

HepepxaHne moun /

Urinary incontinence

CHmxXeHne HacTpoeHns /

Reduction of mood

HapyweHwne 3peHuns nnun cnyxa /
Decreased vision and hearing

34,6
44,6
48,5
56,9
0:0 10I,O 20I,0 30I,0 40I,O 50I,0 GOI,O

MpoueHTbl/ Percent

Puc. 2. PacnpegeneHne NnaumMeHToB B 3aBUCUMOCTU OT BbISIBJIEHHbIX HApYLLEHWIA /
Fig. 2. The distribution of patients according on the revealed disorders

Yare Bcero mamueHThl OTMEUAIM CHH)KEHUE
3penus u ciayxa (56,9%). Y 48,5 u 48,5% nauuenros
Ha0II0/1a7TI0Ch CHUKEHUE HACTPOCHUS U SMHU30bI
HeaepxkaHus Moud. 44,6% NanuMeHToB Jajld MOJ0-
JKUTETbHBIE OTBETHI Ha BOMPOCHI 00 YXY/AIICHUHN T1a-
MSITH, TTOHUMaHWW, OPUEHTAIIMHA WU CIIOCOOHOCTH
wianupoBanus. Y 37,7% manueHToB ObUTH TPaBMBI,
CBSI3aHHBIC C MAJEHUEM B T€UEHHE MPOIIEIIIETO
roga, y 34,6% — causmwicsa Bec. 20% marueHToB
UCTIBITHIBAIN TPYAHOCTH NPH X0110€ (puc. 2).

VY manueHToB CO CHUKCHUEM Beca ObLIH BBISB-
JieHbI Oosee HI3KME Oasuel 1o mkaine MNA 1o cpas-
HEHUIO ¢ 0OJBHBIMU O3 CHUXKEeHHS Beca (22,3 +£2.7
npotus 23,7 + 2,8 6amnos, p < 0,01). [TaruenTs
C TIOJIOKUTEIHHBIMU OTBETAMH Ha YXYJIIEHUE T1a-
MSATH, TTOHUMaHUE, OPUEHTAINIO WA CTIOCOOHOCTh
K MJAHUPOBAHUIO UMENTH 00Jiee BRIPAXKEHHYIO KO-
THUTHUBHYIO qucynkimio mo mkare MMSE (25,8 +
+ 4,9 mporus 28,3 + 4,1 6amios, p <0,01).

VY manmenToB > 90 neT Mo CpaBHEHUIO C TMaIy-
eHTaMu 0oJiee MOJIOJIOTO BO3pacTa valle UMeIucCh
TpaBMBl, CBsi3aHHbIE ¢ majaeHueM (92,3% npoTtus
31,7%, p < 0,001, %’ = 18,3). 1 yame TpaBMbI, CBs-
3aHHBIE C TTAJICHUEM, OTMEUAIIMCh Y sKeHIHH (44,3%
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npotus 23,8%, p < 0,05, x° = 5,1). CHmwkeHHOE Ha-
CTPOEHHE Yallle BBISBISUIOCH Y MAIUEHTOB MYKCKO-
ro noina (66,7% nportus 39,8%, p < 0,01, xz =38.,2).

Cumxenue Beca (50% nportus 30%, p < 0,05,
x*> = 4,1) u nactpoenus (66,7% npotus 43%, p <
<0,05, X2 = 5,2) yaie AMarHOCTUPOBAINCH Y TAITH-
earoB ¢ OKCnST, a Tpynnoctu npu xoande (25%
npotus 3,3%, p < 0,01, x*> = 6,77) — y nauueHToB
¢ OKConST.

AHanmm3 OTBETOB MALMEHTOB MPOIEMOHCTPUPO-
BaJl, 4TO y nanueHToB ¢ UM goctoBepHO yalie Ha-
OroIakCh TepUaTpUIecKie CUHAPOMBI (puc. 3).

1o ompocHuky «Bo3pact He nomexa» y 66,1%
namueHToB auarnoctupoBanmu CCA, y 25,4% —
Mpe1acCTEHNYECKOe COCTOsIHUE, Y 8,5% — Hapyiie-
HMs He ObUTH BhIsBIIEHBL B rpymme marmentos ¢ CCA
npeobnaaamu xeHumHsl (72 npotus 59%, p < 0,05),
yanie B anHamHe3e umenuch Al (94 npotus 86%,
p < 0,01), uacynet (31,4 nmpotus 13,6%, p < 0,05),
UM B Hacrosmryro rocnuTanm3aiuio (86 mpoTuB
55%, p < 0,05), camxenre CK® < 60 mn/mun/1,73 m°*
(71 mpotus 48%, p < 0,05) u BbIBISUICS OOJIEe BbI-
COKMI ypoBeHb TporoHuHa (9,35 + 22 mpotus 0,55 +
+ 1,66, p <0,05).
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CHwmxeHue Beca /
Weight loss

B ss

TpaBMbl, CBA3aHHbIE C MaAEHNEM /
Injuries associated with a fall

HapyLleHns KOrHUTUBHbBIX PYHKUMIA /
Cognitive dysfunction

HepepxaHne mo4un /
Urinary incontinence

CHWXeHne HacTpoeHus /
Reduction of mood

p <0,001; x*=15,1

p<0,05; 3* =6,49

p < 0,05; ¢’ = 4,67

<0,05;%2=5,0
656 © X

p < 0,05; 3°=5,03

=M/ MI

30 40 50 60 7‘0 MpoueHThl / Percent

EHC/UA

Puc. 3. epuatpuyeckne cniapomsl B 3aBncumocty ot Tuna OKC /
Fig. 3. Geriatric syndromes according on the type of ACS

BrisiBieHa npsimasi B3aMMOCBSI3b KOJTUYECTBA
0aiIoB M0 ONMpOCHUKY «Bo3pacT He moMexa» ¢ ypoB-
HeM TpononuHa (r = 0,29; p < 0,05), u oOpaTHas —
¢ CKO® (r =-0,2; p <0,05). KoppensaunonHsiii aHa-
mu3 CrnupMeHa BBISIBUII 3HAUYUMbIE KOPPEALHU
MEXIY KOTHUTHBHOW GyHKIMEH no mkaie MMSE
u (pakuueit BIOpoca jeBoro xemynouka (OBJDK)
(r=0,31; p <0,05), ypoBHem Tpornionuna (r = —0,32;
p < 0,05), rimroko3oit (r = —0,29; p < 0,05), oOuum
xonectepuHoM (r = 0,2; p < 0,05), KpeaTHHHHOM
ceBopoTKH (r = —0,22; p < 0,05) 1 ypoBHEM TeMO-
rnobuna (r =-0,2; p < 0,05).

BrusiBrieHbI ipsiMbIEe KOPPETSIIIUK CTaTyca MHTa-
Hust ¢ ®BJDK (r = 0,31; p < 0,05), ypoBaem CKD
(r=0,2; p<0,05) u obparnbie ¢ cucrommaeckum A/l
(r=-0,25; p <0,05), ypoBHem TpororuHa (r =—0,32;
p < 0,05), obrmm xomnecreprHoM (r =-0,35; p <0,05).

Takum 00pa3oM, «XpYIKHE» MAIUSHTHI XapaK-
TEPU30BAIMCH OOJBIIIEH KOMOPOUTHOCTBIO U OoJiee
BBIPQKCHHBIM HapyIIeHHEeM (DYHKIIUU MOYEK.

BbIBOAbl

B manHOM mccnenoBanun ObLUTa BEISIBIICHA BBI-
cokasi pactpoctpaneHHOCTh CCA u mpemacTeHn4e-
CKOT'O COCTOSIHUS y TMAIUEHTOB CTap4YECKOro BO3pac-

CARDIOLOGY

Ta W JONTOXKuTeNeH, rocrmtanuzupoBaHabix ¢ OKC.
VYcranosnens! accouuaiyu CCA ¢ ypoBHEM TpOMoO-
HuHa 1 CK®, uto MokeT uMeTh 3HaYeHue B HeOa-
TOMPUATHOM MPOTHO3€ Y MAlMEHTOB CTapUYECKOro
BO3pacTa U JOJTOKHUTENeH. Yallle Bcero y nammeH-
TOB HaOJII0JAJIOCh CHM)KEHUE 3PEHUS U CITyXa, CHU-
JKEHHE HACTPOCHUS U HAJTMUYWE SMHU30/I0B HEIepKa-
HUg MouM. Y nauueHToB ¢ UM nocroBepHO yamie
BBISIBJISTUCH T€PUATPUUECKIE CUHIPOMBI.

[TonmyueHHbIe pe3yNbTaThl WILTIOCTPUPYET BaXK-
HOCTh onleHkr CCA y manueHToB CTapYECKOTo BO3-
pacta u ponroxuteneit ¢ OKC. BaxapIM acriekToMm
B JAHHOM Cjyd4ae SIBJISIETCS TO, YTO CKPUHUHT
0 ONMPOCHUKY «Bo3pacT He momexa» — MpoCcToit
u d¢dexkTuBHBIE MeTOA 0a30BOM O00BEKTUBHOM
OLICHKU «XPYIKOCTW», 0€3 HEOOXOIUMOCTH TPOBE-
JCHUS TOTIOJTHUTENBHBIX JTA00paTOPHBIX U UHCTPY-
MEHTAJIbHBIX UCCIICIOBAHHIA.
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MANIFESTATIONS OF FRAILTY IN ELDERLY PATIENTS
WITH ACUTE CORONARY SYNDROME

N.N. Soseliya, N.K. Bagmanova,
S.V. Villevalde, Z.D. Kobalava

Peoples’ Friendship University of Russia (RUDN University), Moscow, Russia

Abstract. Background. Frailty is a high-priority issue in cardiovascular medicine because of the aging of patients. It reflects
the complex functional disorders and is associated with high morbidity and adverse outcomes.

The aim of the study was to examination prevalence of frailty, its associations with mortality and hemorrhagic risk in elderly
patients with ACS.

Materials and methods. In 130 patients > 75 years (82,7 + 4,7 years, arterial hypertension (AH) 91,5%, previous myocardial
infarction (MI) 32,3%, atrial fibrillation 32,3%, diabetes 26,9%, admitted with MI 75,4% or unstable angina 24,6%, frailty (national
validated questionnaire), nutritional status (Mini Nutrition Assessment), cognitive function (Mini Mental State Examination)
were assessed.

Results. Mean score on a national validated questionnaire was 2,9 * 1,4 points. Only 8.5% of patients responded negatively
to all questionnaire questions. None of the patients had 7 points. 6,2, 19,2, 32,3, 23,8, 6,9 and 3,1% patients had 1, 2, 3, 4, 5
and 6 points. 8,5% of the patients were non-frail, 25,4% pre-frail and 66,1% frail. Patients with frailty were more likely women,
had higher incidence of AH, MI in this hospitalization, GFR < 60 ml/min/1,73 m°.

Conclusion. Frailty occured in 66,1% of elderly patients with ACS, was associated with increased prevalence of cardiovascular
diseases.

Key words: acute coronary syndrome, elderly, frailty, cognitive function, nutritional status
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KJIMHUKO-AEMOIPA®GUNYECKUE XAPAKTEPUCTUKMU,
PACNMPOCTPAHEHHOCTb ®AKTOPOB PUCKA
U COMNYTCTBYIOLLUX SABOJIEBAHUIN Y NALUMEHTOB
C UHDAPKTOM MUOKAPAOA 2-IO TUNA

X.U. Xoanr', A.A. Kur6ansan’®, IL.B. Jlazapes’,
B.B. Maiickos'”?, E.J. llIkonbaukosa', U.A. Mepaii'

'®epmepanbHoe rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YIPEKICHHE BBICIIEr0 06pa30BaHHU
«Poccuiicknii yHUBEPCUTET PYKOBI HApoa0B», MockBa, Poccust

2DenepanbHOE rOCY1apCTBEHHOE aBTOHOMHOE 0OPa30BaTeNbHOE YUPEKIEHHE BHICIIEro 00pa3oBaHus
MockoBckuii rocyiapcTBeHHbI yHUBepcuTeT uMeHu M.B. JlomoHocoBa, MockBa, Poccust

SI'bY3 I'KB umenu B.B. Bunorpanosa JI3M, Mocksa, Poccus

Axmyanvrocms: uadapkr Muokapaa 2-ro tumna (MM2T) Bce yaiie [HarHOCTHPYETCS Y MAIHEHTOB C OCTPHIM KOPOHAPHBIM
cuaapoMoM. OHAKO JIUTEPATyPHBIE JaHHBIE B OTHOIICHUH KIMHIYIECKIX 0COOEHHOCTEN TAHHOTO 3a00JICBaHIS IPOTHBOPEUHMBEIL.

Llenv uccnedosanust: M3y9UTh KIMHUKO-AEMOTPAUUECKIE XapaKTEpPUCTHKH, PE3YJIbTaThl J1abopaTOpHO-MHCTPYMEHTAIBHBIX
uccie0BaHuil y O0JbHBIX ¢ HHapKTOoM MHOKapaa 2-ro tuna (MM2T) B cpaBHEeHHH ¢ NanMeHTaMu ¢ MHPAPKTOM MHOKapAaa
1-ro Tuna (MM1T).

Mamepuan u memoOsl. PETPOCIEKTUBHO BKIIOYEHO 450 mocie0BaTeNbHBIX NaMEHTOB, TOCIIUTAIN3NPOBAHHEIX ¢ 1M,
KOTOpBIM OblIa BBINIOJIHEHA KopoHapHas anruorpadus. UM 1T quarnHocTupoBalicst IpH HAIMYUKM BHYTPHCOCYIUCTOTO TpoMOa
B KOPOHApHOW apTepUH MM HApYIICHUH IEJOCTHOCTH aTepOCKIEPOTHYECKON OJIIIKKA B COYETAHWH CO CHIDKEHHEM KPOBOTOKA
(TIMI < 3). Bee ocTasnphble ciy4an Obin kaaccuduimpoansl kKak UM2T. JIist cpaBHEHHUS OTICIBHBIX IPH3HAKOB y HAIHEHTOB
HMIT u UM2T 06BIYHO HCHONB30BANIN KPUTEpHil Xu-KBaapat (y°) u t-xputepuii CThiofenTa. JIis BBISBIEHHS B3aHMOCBS3U
OTJEJBHBIX NapaMeTpoB ¢ THHOM MM HCIONIBb30BAINCH NMPOLEAYPHl 0JHOPAKTOPHOTO U MHOTO(AKTOPHOI'O JIOTHCTHYECKOTO
PErpecCHOHHOTO aHaJIH3a.

Pesynomamur: IM2T 0but muarsoctupoBad y 175 (38,9%) naimeHToB ¢ npeobiaianieM Cpeid HUX JIMI CTapIlero Bo3pacra
(p =0,007) u xxenckoro nona (p = 0,01). [Tpu UM2T pexe peructpuposaiics nogbem cermenta ST (p = 0,001) u ormeuanucs 6omee
HU3KKe 3HaueHus TpononuHa (p = 0,001). [Tanmentsr ¢ UM2T vame umenn aHamHe3 panee nepereceHnoro UM (p < 0,001)
u peBackysipuzanmu Muokapaa (p = 0,002]). @pakus BeIOpoca JieBoro xeiyaouka Obina cpasauMoit (p = 0.071), npu sTom
OOJIBIIMHCTBO MALMEHTOB B 00CHX IPYIIaX MMEIH TPEXCOCYIUCTOS MOPaKEHNEe KOPOHAPHBIX apTepuid mpH anruorpaduu (p > 0,05).
HezaBucumpivMu npeaukTopamu UM2T 6bimn Hanmmuue anemuu (p < 0,001), 6mokana neBoit HOxKHU mydka ['uca (p = 0,019),
orcyrcrBue noabema cermenta ST Ha DK (p = 0,001), Bozpact > 70 siet (p = 0,014) 1 HapyIIeHHMI JTOKAITFHOTO COKPAaTUMOCTH
npu 3xokapauorpaduu (p = 0,002).

3axnrouenue: MHpapKT MuOKapia 2-ro THIA BBIBISICTCS Y 3HAYMTENHHON YacTH MmanpeHToB ¢ 1IM u He3aBHCHMO acCOLHH-
POBaH ¢ MOXMWIBIM BO3PacTOM, COITYyTCTBYIOIIEH aHeMUEH, OJIOKaI0i IeBoi HOXKKHY Tydka I'uca, orcyrcreueM nogabema ST Ha OKT,
HOPMaJIEHOH COKPAaTHMOCTBIO JIEBOTO JKEIIYJOUKA MO TaHHBIM 3XO0KapHorpaduH.

KiioueBbie cjioBa: nHMApKT MHOKapa IEPBOrO THIA, HHGAPKT MUOKapAa BTOPOTO THIA, aTEPOCKIIEPO3, KOPOHAPHAs
aHruorpadus
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BBEAEHUE

Jlo HelaBHETO BpEMEHU MPAKTUUECKH €IUHCT-
BEHHBIM MEXaHHU3MOM Pa3BUTUS OCTPOro MH(papKTa
muokapaa (MM) cuuranochk HapymieHHe IeTOCTHO-
CTH aTePOCKIIEPOTHUYECKOM OJISAIIKK ¢ 00pa30BaHUEM
BHYTPHUIIPOCBETHOTO TpoMOa. Tem He MeHee, B TO-
clelHee BpeMs OTAenbHO BbAesA0T UM BTOpOro
tuna (MM2T), koTopsIii pa3BHBaeTCsl BCIIECICTBHE
nucbanmaHca MeXIy MOTPEOHOCTRIO U JIOCTaBKOM
KHCIIOpO/ia K KJIETKaM MHOKapia B OTCYTCTBHE aTepo-
TpoM0O03a, YTO MOXKET OBITH O0YCIIOBJIEHO KOpOHap-
HBIM CIIa3MOM, aHEMHUEH, Taxu- Wik Opaaukapaus-
MH, IBIXaTeJIbHOM HEeJOCTAaTOYHOCTBIO, apUTMHEH,
TUTIEP- VI THUIOTEH3WEH WIW IPYTUMH TPUYHU-
mamu [1].

I'ereporennas stuonoruss UM2T 3HauuTeNnbHO
3aTPYAHSAET BHIOOP TAKTHKU JICUYCHMS, TOIJA KaK
PEKOMEH/IALIMK 110 BeJIeHUIo naineHToB ¢ UM nep-
Boro tuna (MUM1T) uerko ompenenensl [2—6].
KpoMme Toro, mpoBeeHHbIE K HACTOSAIIEMY MOMEHTY
HCCJICIOBAHMS, TTOCBAIICHHEBIC U3YUYCHUIO (haKTOPOB
pucka pa3sutusd MIM u nporso3a IanpeHToB C yKa-
3aHHBIM JTMArHO30M, SIBIIUIMCH OTHOCHUTEIIEHO HEMHO-
rourciieHHeIMH |3, 7, 8]. B TO ke Bpemst pacmpocTpa-
HEHHOCTh JaHHOro tuma MM sBasercs BechMa
3HAYUTEIBHOM U cocTaBigeT okojio 30% oT Bcex
ciydaeB UM [2, 9—11], uro moguepkuBaeT He0O-
XOIMMOCTD JaJbHEHIIeH pa3padOTKU JTaHHOH TEMBL.

Ieaplo Hccaeg0BaHUs SABJISIOCH U3yUEHUE
KJIMHUKO-IEMOIpa(pHIeCKHX XapaKTEPUCTHK, PE3YIIb-
TaTOB J1A0OPATOPHO-UHCTPYMEHTAJILHEIX HCCIIENO0-
BaHMH y 001bHEIX ¢ UM2T B cpaBHEHMH C IAlMCH-
Tamu ¢ uH(papkToM MHOKapaa 1-ro tuna (MM1T).

MATEPUAJIbl U METOAbI

B uccnenoBanme ObI10 peTPOCHEKTUBHO BKITIO-
4yeHo 450 moce0BaTeNIbHBIX MAIMEHTOB B BO3PACTe

CARDIOLOGY

> 18 Jsiet, SKCTpEHHO rocnuTanu3upoBaHHbIX B ['BY3
I'Kb Ne 64 um. B.B. Bunorpanosa [I3M c npuzHa-
kaM# ocTporo UM u moaBeprHyThiX KOPOHAPHOU
anruorpaduu. UM aumarHocTUpOBaICsS COTJIACHO
TPEThEMY YHUBEPCAJIILHOMY OIpeneneHuIo [1] mpu
BBISIBJICHUH TIOBBIIICHHS W/WIIM 3aKOHOMEPHOH JTH-
HaMUKU cHKeHus (Ha 20% B TeyeHue 6 4acoB)
CEpIeYHOro TponoHuHa | ¢ Hanmurem > 1 3HaueHus
BbIIIIE 99-r0 MPOLIEHTWIISI B COYETAHHUH C > | U3 ciie-
JQYIOUMX KPUTEPUEB: KIMHUUECKUE CUMIITOMBI HIIIE-
MHH MUOKapZa, TMarHOCTUYECKU 3HaYMMast AIEBaLMs]
cermenta ST 0o BrepBbIE 3aperUCTPUPOBAHHAS
Ostokata neBoit HOXkH myuka ['mca (BJIHIII), maTo-
normueckuit 3yoen Q va DKI', BbIsIBIICHHE 30H TH-
10-/aKuHe3a MpH dX0oKapauorpaduu, HaTM4Iue BHyT-
PUKOPOHAPHOTO TpoMOO3a Ha aHTHOTrpapruecKOM
UCCIIEJOBaHUH.

Pa3nenenue mauueHTOB HA FPYMNIBI IPOBOIH-
JIOCh MO pe3ysbTaTaM aHTHOTpa(uu KOPOHAPHBIX
aptepwmii: kpurepueM auarto3a UMIT Obuio Hamm-
Yye BHYTPUIIPOCBETHOr0 TpomO03a W/WiK MpU3Ha-
KOB HapyILIEHUs LETOCTHOCTH aTe€pOCKIEPOTUYECKOM
OJIAIIKY B COUETAaHUU CO CHUKEHHEM KOPOHAPHOTO
KpoBoToka Hke TIMI 3, a nmpu OTCYTCTBUM BbILIIE-
YKa3aHHBIX IPUCTYIIOB cTaBuiICsA AuarHo3 MIM2T.

W3 uccnenoBanys NCKIIIOYAIUCH NALUEHTHI, TI0-
CTYNUBILKE HE HKCTPEHHO WJIM MUMEBILIUE aOCOIIOT-
HbIE€ IPOTUBONOKA3aHUs K MPOBEACHUIO KOPOHAPO-
rpaduu, a takke OompHbie UM Tperbero, derBep-
TOTO U MATOTO TUIIOB.

Hcropun 6one3H BceX MAlMEHTOB ObLIM MPO-
AQHAJIM3UPOBAHbI C YYETOM KIMHUKO-eMOorpagduye-
CKUX XapaKTEepPHUCTHUK, TaHHbIX aHaMHe3a U (uzuye-
CKOro 00cief0BaHUs MpHU MOCTYIUIEHUH, pe3ysIbTa-
TOB JJa0OPAaTOPHBIX aHAJIU30B U UHCTPYMEHTAIBHBIX
UCCJIeIOBAHUM, a TakKe 0COOCHHOCTEH Tepanmuu
B [IEPUOJ] TOCIUTAIN3ALNH.
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CratucTtnyeckuii aHanus

Craructryeckass 00paboTKa JaHHBIX BBIMTOIHS-
Jach ¢ MOMOIIKIO makera nmporpamm IBM SPSS Sta-
tistics 21.0. HopmanieHO pacnipeneneHHbIe KOJIHIeCT-
BEHHbIE [T0Ka3aTelu MPeJICTABICHbI B BUJIE CPEIHETO
3HAYEHHUs W CTaHAApTHOTO OTKJIoHEeHHs (M * SD).
Jlnst cpaBHEHMsI TPYII NAUEHTOB C Pa3IMYHBIMU
tunamu MMM ucrions30Baiy TabIUIbl CONMPSKEHHO-
CTH M KpUTepHii Xu-KBazpar (y) ¢ TIonpaBKoii Meiit-
ca Mpu OXKHUAAeMbIX 4acToTax Oornee 10 U TOUHBIIA
kputepuil duiepa npu 0XKUJAEMbIX YaCTOTAX Me-
Hee 10. Paznmuums KOJWYECTBEHHBIX MPU3HAKOB
OOBIYHO U3YyYalUCh C OMOMIbIO t-kputepus CTbio-
neHTa. B mocnepyromem s pacdera MoporoBbIX
3HAYeHUN KOJIMYECTBEHHBIX IMapaMeTPOB, UX TyBCT-
BUTENBHOCTH U crenuduynoctu crpounu ROC-
KpuBbI€. J[J1s1 BBISBICHHS] B3aUMOCBS3H OT/AEIbHBIX
XapakTepUCTUK u Tuna MM ucrnonb30Bauch Ipo-
HeaAypbl OAHO(PAKTOPHOTO U MHOTO(PAKTOPHOT'O JIO-
TUCTUYECKOTO PErPECCHOHHOIO aHanu3a. Pasnnums
CUUTAJIUCh CTATUCTUYECKU 3HAUMMBIMU IIPU YPOBHE
p <0,05.

PE3YJIbTATbI

Ocnosnvie xapakxmepucmuku. NHpapKT MuUO-
Kapaa BTOPOro Tuma ObUT qUarHoCTUpoBaH y 175
u3 450 marueHToB, 4To cocTaBuio 38,9% ot o01ero
qyuciaa BKIIOYEHHBIX OONbHBIX. [l0 cpaBHEHHIO
¢ UMIT, UM2T uamne Bctpevancs y sxeHimuH (44,6%

vs 32,7%, p = 0,01) 1 NOXXUIBIX TALMEHTOB (CpeTHUI
BO3pact 66,86 + 12,4 vs 63,68 + 11,9 ner, p = 0,007).
Ha OKI" nmpu UM2T pexxe oTMedanu MOABEM CET-
menTa ST (24,6% vs 72,0%, p = 0,001). ITpu sTom
y 114 matmentoB (65,1%) ¢ UM2T BbISBISITUCH YET-
KHE TPUTTEPHI, CIIOCOOHBIE 00YCIOBUTHh HAIUUHE
picOaIanca MeXIy MOTPEOHOCTRIO U JJOCTABKOM KHC-
JI0poJia K KJIeTKaM MHOKap/a: apTepuaibHas THIep-
wi runiorer3us (AJ] > 160 wm < 90 mm pT. €T.) —
y 21 (12,2%); anemuss — y 67 (38,3%); pubpumnns-
s npencepauit (OI1) — y 24 (13,7%); vanuuue
Oponxoneroynoit umHpexuuu — y 10 (5,7%)
OO0JIbHBIX.

CTOUT OTMETHTD, HAIMYNE CPa3y HECKOIbKUX
BO3MOXHBIX Npu4uH pa3Butusa UM y 27 (15,4%)
MalMeHTOB, a TaKXe CPaBHUTEIHLHO BBICOKYIO
BCTPEYAEMOCTh MOJOOHBIX TPUITEPOB y MAIIMEHTOB
¢ UMIT, nabmonasurytocs B 130 (47,3%) ciydasx.
B anamuese y mauuentoB ¢ UM2T yaie numenuce
CepACYHO-COCYTUCThIE 3a00JIeBaHUs: TPEIIIECTBO-
BaBimi M (46,9% mpotus 18,9%, p < 0,001), mpo-
SIBJICHHSI CTA0MJILHOM HUIIIEMHYECKOW OOJIE3HU Cepi-
ua (MbC) (66,9% npotus 53,5%, p = 0,006), peBac-
KyJIsipy3aiysi KOpoHapHbIX cocyoB (19,4% npoTus
9,0%, p = 0,002). I3 apyrux naHHBIX aHAMHE3a,
MpEeJCTaBICHHBIX B Tabmuie 1, cieayer OTMETHTh
CPaBHUMYIO MEXIY IPyNIaMU U JOBOJIBHO HU3KYIO
(oxono 10%) pacnpocTpaHEHHOCTh COMYTCTBYIOLIEH
MATOJIOTUU APYTUX OPTaHOB U CUCTEM.

Tabmmua 1/ Table 1

KnuHuko-pgemorpaduyeckue xapakTepucTukv NaumueHToB /
Clinical and demographic characteristics of patients

Moka3zatenb (Characteristic) UMA1T (Type 1 Ml), NM2T (Type 2 Ml), p
n=275 n=175

Bo3spacT, rogbl (Age, years), M (£SD) 63,68+ 11,9 66,86+ 12,4 0,007
JKeHckunin non (Female), n (%) 90 (32,7) 78 (44,6) 0,01
Moabem ST Ha OKT (ST-elevation), n (%) 198 (72,0) 43 (24,6) 0,001
Al B aHamHe3e (Prior hypertention), n (%) 241 (87,6) 161 (92,0) 0,142
MM B aHamHese (Prior Ml), n (%) 52(18,9) 82 (46,9) < 0,001
PeBackynapusauus B aHamHese (Prior revascularization), n (%) 25 (9,0) 34 (19,4) 0,002
XCH B aHamHe3se (Prior heart failure), n (%) 24 (8,7) 13(7,4) 0,522
C/J, (Diabetes mellitus), n (%) 56 (20,4) 41 (23,4) 0,453
OHMK/TWA (Stroke/transient ischemic attack), n (%) 16 (5,8) 16 (9,1) 0,185
&I B aHamHe3se (Prior atrial fibrillation), n (%) 27 (9,8) 24 (13,7) 0,214
Hanunuyne 6poHX0neroyHbIx 3a6oneBaHunii, TpebyoLLMX eYeHns 15 (5,5) 10 (5,7) 0,921
(Bronchopulmonary diseases requiring treatment), n (%)
Hannuyne akTnBHbIX MHPEKLMOHHbIX 3ab01eBaHNI 6(2,2) 5(2,9) 0,660
(Active infectious disease), n (%)
Hanunuyne oHkonornyeckmx 3abosieBaHnin, TpedyoLWMX 1e4eHns 9(3,3) 4(2,3) 0,538
(Oncological diseases requiring treatment), n (%)

MpumedarHmne: XCH — xpoHuyeckas cepaevyHas HeaocTaTouyHoCTb, C — caxapHbiii anabet, OHMK/TUA — ocTpoe HapyllieHMe MO3roBOro

KpOBOOOpAaLLEHNs/TPaH3UTOPHas nwemuyeckas ataka, M ( SD) — cpeaHee 3HadeHue 1 cTaHaapTHoe oTknoHeHne, Ml — myocardial infarction
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Tabnnuya 2 / Table 2

OCHOBHbIE KJIMHU4YEeCKUE NnokKa3aTenv npv nocryrsiieHnm /
Main clinical characteristics on admission

MokagaTenb (Characteristic) UMIT (Type 1 MI), NM2T (Type 2 Ml), p
n=274 n=175
Bornb B rpyaHoii knetke (Chest pain), n (%) 260 (94,5) 161 (92) 0,217
Ogppbiwka (Dyspnea), n (%) 44 (16) 28 (16) 0,987
CuHkone (Syncope), n (%) 5(1,8) 3(1,7) 0,931
CAZLL, mm pT. cT. (Systolic blood pressure, mm Hg), M (zSD) 134,92 (£28,6) 138,83 (£26,3) 0,147
YCC, ya/muH (Heart rate, per minute), M (£SD) 76,7 (x17,29) 79,62 (£19,45) 0,098
Mpnmevarnne: CA, — cuctonnyeckoe aptepuansHoe aasneHne, YHCC — yacToTa cepAeyHbix COKpaLLeHUiA.
Tabnnua 3 / Table 3
JlaGopaTopHble Nnoka3aTenu nNpu NocTynaeHnm /
Laboratory tests on admission
Moka3aTesnb UMA1T (Type 1 MI), UM2T (Type 2 Ml), p

n=275 n=175
'emorno6buH, r/n (Hemoglobin, g/1), M (£SD) 136,06 (+16,85) 128,75 (+17,08) 0,001
AHemust (Anaemia), n (%) 68 (24,7) 67 (38,3) 0,002
TponoHwuH |, Hr/mn (Troponin |, ng/ml), Me (IQR), n 0,42 (0,08; 3,8), 0,2(0,07; 1,1), 0,012
06N XONECTEPUH, MMOJb/J 5,35 (+1,37), 5,0 (£1,36), 0,026
(Cholesterol, mmol/l), M (£SD) n=262 n=160
Tpuravuepnapl, MMoJb/n 1,48 (1,08; 2,14), 1,42 (0,97;2,05), 0,311
(Triglycerides, mmol /1), Me (IQR), n n=161 n=103
NMNHM, mmonb/n 3,9(3,0;5,2), 3,5(2,9;4,9), 0,196
(Low density lipoprotein, mmol/I), Me (IQR), n n=225 n=146
NNBMA, mmonb/n 1,0(0,81; 1,21), 1,01 (0,86; 1,27), 0,191
(High density lipoprotein mmol/l), Me (IQR), n n =255 n=155
[nioko3a, MMOsb/n 7,2(6,0;10,2), 6,6 (5,7;9,4), 0,005
(Glucose, mmol/l), Me (IQR), n n=272 n=170
KpeaTuHWH, MKMOnb/n 91 (78; 103), 89 (74; 106), 0,407
(Creatinine, umol/l), M (xSD) n=273 n=171

TMpumeyvaryne: JINMHM — nunonpoTenHbl HU3KOW NAoTHOCTK, JIMBIM — nnnonpoTeunHbl BeiICOKOM nnoTHocTh, Me (IQR) — meamaHa (MexkBap-

TUNbHbLIN pasmax).

I'oBopst 0 xapakrepe xkano0, marueHTs ¢ UM2T
nuMean cxoxue cumnTomMel ¢ UMIT, B monaBis-
foeM O0onpmMHCTBE cinydaeB (92,0—94,5%) no-
cTynasi ¢ THUNUYHBIMU aHTMHO3HBIMH OOJISIMU
(Tabm. 2). K Tomy e Mexay rpymnmamMu He ObLIO
BBISIBJICHO JIOCTOBEPHBIX pa3iuyuil B ypoBHAX Al
n YCC mpu NoCTyIJIEHUH, BEPOATHOCTU Pa3BUTHS
octpoii (26,4% npu UMIT vs 25,9% npu UM2T;
p = 0,905) u XxpoHHUYECKO# CcepIeUHON HEIOCTATOY-
HoctH (43,7% vs 45,7%, coorBercTBeHHO; P = 0,690),
a Taxoke pubpmwusiiuu npeacepauit (5,4% vs 6,5%,
cooTBeTcTBeHHO; p = 0,617) K MOMEHTY OKOHYAHUS
FOCIUTAIA3AIUY.

Uro kacaercst 1a00paTOpHBIX aHATM30B (TalI. 3),
to mpu UM2T B cpemHemM oTMedanach Oojiee HU3Kas
KOHIICHTpAaIUsl TeMOTJI00nHa U, COOTBETCTBEHHO,
yarie quarHoctupoBaiack anemus (38,3% vs 24,7%,

CARDIOLOGY

p = 0,002). ¥V nanmenroB ¢ UM1T peructpupona-
JUCH OOJiee BBICOKHE 3HAUYEHHSI MAaKCUMAITbHON KOH-
HeHTpauuu TpornonuHa, yeM npu UM2T (p = 0,012).
Taroke mpu U3y4aeMoM BapuaHTe 3a00JeBaHMs (-
ps1 xonectepuna (p = 0,026) u rmoxo3s (p = 0,005)
OpuT HIKe 1o cpaBHeHHIo ¢ IMIT. Tlo maHHBIM
OKT', Opl1a BISIBJICHA JIOCTOBEPHAS Pa3HUIIA B YaCTO-
te BcTpeyaemoctu BJIHIIT npu pazabix tumnax MM:
12% mpu UM2T, npotus 4% mipu UMIT (p = 0,002).
[Tpu »xokapaunorpaduu 30HBI HAPYIICHUI JTOKATb-
HOW COKpAaTHUMOCTH 3HAYUTEIBHO Yallle BCTPEUAIUCh
npu UMIT [69,5% vs 49,1%; p < 0,001). UuTepec-
HO, uTO TIpu UM2T perxe BBISBISIUCH HEOOIBIITNE
(52,1% vs 54,7%) umu ymepennsie (29,0% vs 33,9%)
MIOPOKH CepJilia, OTHAKO Yallle JUArHOCTUPOBATIUCH
TspKenbie mopoku (16,5% vs 7,5%, p =0,033).
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V maumentoB ¢ UM2T anaroMuyeckuii pazmep
MaKCHMaJIbHOTO CT€HO3a KOPOHAPHBIX apTepuil ObLI
3HaunTeNbHO MeHbIle (90% (MEeXKBapTUILHBINA pa3-
Mmax, 80—90%) vs 100%, (MeXKBapTUIbHBINA pa3-
Max, 99—100%); p < 0,001), a B 12 (6,9%) cinyuaes
HU OJTHA W3 apTepuii He ObLIa aHTHOTpapUUIECKH 3Ha-
yrMo mopakeHa. [Ipu o6oux tunax MM wgarme Bcero
BCTPEYAIOCh TPEXCOCYIMCTOE aTEPOCKIEPOTUIECKOE
MopakeHrne KOpoHapHbIX aprepuit [172 (62,6%) npu
UMIT vs 110 (62,9%) npu UM2T, p < 0,001). Cten-
TUPOBaHKUE MPOBOAMIOCH 3HAYUTENLHO Yalle MpU
UMIT: 93,4% vs 57,7%, p < 0,001 (tadm. 4).

Cpoku TocITAIM3AIMN Y OOJIBHBIX C Pa3HBIMU
turamu UM Ob1mu conocraBumbivu (7,8 £ 3,3 mipu
UMIT vs 7,9 + 3.3 aueit npu UM2T, p = 0,919) B TO
BpeMs Kak MoKa3aTeld BHYTPUOOJbHHUYHOU CMepT-
HocTH Obumn Oosiee Hu3kUMH mpu UM2T, xots yka-
3aHHBIE Pa3/IMuUsl OKA3aINCh CTATUCTUYECKU HEIO-
croBepHbIMHU [13 (7,4%) vs 29 (10,5%), p = 0,263].

3HAUMMBIX pa3INurid B MPUMEHSIEMON TEPAITHH
B MepuoJ1 rocnutanu3anuu npu UM pasHbIX TUIIOB
BBISBJICHO HE ObUIO, B T.4. B OTHOIIEHUH aHTUTPOM-
OoruTapHbIx mipenapaTtoB (p = 0,522) U cTaTUHOB
(p=0,096) (puc. 1).

Tabnnuya 4 / Table 4
AneKkTpo-, axokapanorpadpuyeckue u aHruorpadpunyeckue xapakrepmcTukm /
Electro-, echocardiographic and angiographic characteristics of patients
MokasaTenb (characteristic) UM 1T (Type 1 M), UM 2T (Type 2 Ml), p
n=275 n=175

I (Atrial fibrillation), n (%) 33(12,3) 24 (13,7) 0,635
BMNHMT (Right Bundle Branch Block), n (%) 16 (5,8) 1(6,3) 0,884
BNHNI (Left Bundle Branch Block), n (%) 11 (4,0) 21(12,0) 0,002
®B JIX (Ejection Fraction), %, M (£SD) 42,3 (£9,4),n =230 44,3 (£10,6),n =137 0,071
30HbI runo/akmnHesnn (Akinesia/Hypokinesia), n (%) 191 (69,5), n = 256 86 (49,1), n=165 < 0,001
JleroyHas runepteHaus (Pulmonary hypertension), n (%) 50(18,2),n=252 40 (22,9),n=162 0,243
'mneptpodus JIXK (Left Ventricular Hypertrophy), n (%) 204 (74,2), n =255 131 (74,9),n =165 0,880
HeT aHrnorpaduyeckun 3Ha4MmMbIx MOPAXEHUN 0(0) 12 (6,9)
(No angiographic significant lesions), n (%)
MopaxeHue 3 BeTBel (3-vessel disease), n (%) 172 (62,6) 110 (62,9)
MakcnmanbHbIli anameTp cTeHo3a 100 (99; 100) 90 (80; 90) < 0,001
(Maximum stenosis diameter), Me (IQR), n

lMpumeyarme: PN — brnbpunnaums npeacepamii, BIHMT — 6nokaga npaBoi HoXKM Nyykm M'ica, OB JIK — dpakums Bbibpoca IEBOro Xenyao4ka.
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Puc. 1. MNpumensemas tepanus npu UM 1 n 2 Tnos /
Fig. 1. Therapy in type 1 and 2 myocardial infarction

Mpumeyvarue (Note): B-6nokatopsl (Beta-blockers); MAM®, BPAII (angiotensin converting enzyme inhibitors, angiotensin
Il receptor blockers); Acnunpun (Aspirin); AHTaroHucTel P2Y12 peuentopoB (P2Y12 antagonists); Hutpatel (Nitrates); Anypetvkun

(Diuretics); AHTtaroHucTbl Glib/Illa peuentopos (Glycoprotein lib/llla antagonists); CtatuHbl (Statins)
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Tabnnua 5/ Table 5

MpeauykTopbl Hannuua UM2T (oaHodaKTOPHbIN U MHOFrOdaKTOPHbI aHanu3) /
Predictors of the presence of Type 2 MI

MokazaTens (characteristic)

oLl (95% AW) B ogHo-

dakTopHOM aHanmse /
Odds ratio (95% ClI)

in uni-variable analysis

OLU (95% OW) B MHOTO-
dakTopHOM aHanmse /
Odds ratio (95% ClI)
in multi-variable analysis

OTtcyrcTBue noabema ST (Absence of ST elevation)

7,8(5,0—12,0)* 6,5(3,9—10,8)"

AKr-BJIHAT (Left Bundle Branch Block) 3,2(1,5—6,8)* 3,1(1,2—7,8)*
OTcyTCTBUE 30H HAPYLUEHUS JIOKaJIbHOM cokpaTtumMmocTu npu AX0-Kr 2,7(1,8—4,1)* 2,0(1,2—3,4)*
(Absence of regional wall motion abnormality)

PeBackynapusauus B aHamHe3se (Prior Revascularization) 2,4 (1,4—4,2)* 1,7 (0,7—4,0)
MM B aHamHese (Prior Myocardial Infarction) 2,3 (1,5—8,6)* 1,4 (0,7—2,9)
BoapacTt > 70 net (Age 70 years) 2,0(1,4—3,0)* 1,9(1,1—-3,2)*
AHemusa (Anaemia) 1,9 (1,3—2,9)* 1,8 (1,0-3,1)*
MBC B aHamHe3e (Coronary heart disease) 1,73 (1,17—2,57)* 0,8 (0,4—1,3)
JKeHckunin non (Female sex) 1,65 (1,12—2,44)* 1,5(0,9—2,4)

IMpumeyvarye (Note): * p < 0,05.

[TapamMeTpsbl, COXpaHSBIIHE ACCOIUAINIO C TH-
oM HHQapKTa B 0JHO(GAKTOPHOM U MHOTO(AKTOP-
HOM JIOT-PETPECCHOHHBIX aHAIM3aX, MPEICTABICHBI
B TaOmuie 5. HezaBuCUMBIMU MPETUKTOPAMHU HaTH-
ynst UM2T 6pun: otcyTcTBHE TIorbeMa cermenTa ST
Ha OKI' [otHOmenue mancoB (OL) 6,5; 95% nose-
putensHBIN uHTEpBaN () 3,9—10,8, p < 0,001],
OTCYTCTBHE 30H HapyIICHHS JIOKATLHON COKpaTHMO-
ctu npu 3xokapauorpaduu (OLL 2,0; 95% AU 1,2—
3.4, p = 0,005), nanuuue BJIHIIT" (OLL 3,1; 95%
A1 1,2—7.8, p =0,016), Bo3pact > 70 ner (OILI 1,9;
95% AN 1,1—3,2, p=0,019), u Hanu4yue aHEeMUH
(OL 1,8; 95% AN 1,0—3,1, p = 0,028).

OBCYXOEHUE

B Hacrosmem uccieoBaHMM HaMH OBLIH TPO-
aHAJIM3UPOBaHbl OTIINYMUTENbHBIE IpU3Haku UM2T,
4acTOTa BCTPEYAEMOCTH KOTOpOro coctasmia 38,9%
0T OOIIEro KOJIMYECTBA BKIIOUEHHBIX MMAI[EHTOB.

I'oBOps O pacnpOCTPaHEHHOCTH YKa3aHHOTO
3a00sIeBaHUs, HAXOAALIEHCs, 110 Pa3HBIM JAHHBIM,
B npenenax ot 2% no 57% [2, 3, 9—12], neobxo-
JIMMO OTMETHTB, UTO YacTOTa JuarHocTuku MUM2T
HaIpsIMy0 3aBUCHT OT MCIIOJIb30BAHHBIX KPUTEPHEB,
a CTOJIb HECOMOCTABUMBIE IPYT C APYTOM PE3YyJIbTaThl
JPYTUX paboT OTpakarOT UMEIOILYOCS HEOIIPEIeIeH-
HOCTh B COBpeMeHHOM kiaccupukanuu UM u ot-
CYTCTBHE OJHO3HAYHBIX NPU3HAKOB, ITO3BOJIAIONINX
onmuuth MIM niepsoro u Broporo tvna [13, 14].

CARDIOLOGY

B camom gene, mpeapiaymine UCCIeAOBaAHUS
ONHUPAINCh, B OCHOBHOM, Ha KIIMHUYECKYIO 4acTb
onpenenenus UM2T, coriiacHO KOTOpoMy IS TIOJI-
TBEPIKACHUS TMarHo3a ObUI0 HEOOXOIMMO HaTHIne
YCIIOBUH, MPUBOJAMUBIINX K TUCOAAaHCY MOTPEOHO-
CTH U JIOCTAaBKH KHCIIOpoja K MuUokapay. OmHako
HE BCe MOJ00HBIC MPUYUHBI MOIIAIOTCS YUYETy BBU-
Iy UX CIIOKHOTO XapakTepa u 0ombiioro uncna. [py-
THe UccieloBaTeNy Mpeasarail NPUCBOCHUE TUIIA
WM, ncxons u3 BceX UMEBIIMXCS JaHHBIX, YTO NPH-
BOJIIIO K CYOBEKTUBHOCTH TMOMyYEHHBIX pe3ysbTa-
TOB [15]. I'TaBHBIM OrpaHMYEHUEM TaKUX PAOOT ObI-
Jla HU3Kasl 4acToTa MpOBeJeHUs] KopoHaporpaduu,
kotopas y nauueHtoB ¢ IM2T ne npesbimana 50%,
a 3auacTyro Obl1a HaMHOTO Menbiel [16]. [To Ha-
IIMM IIPEACTABICHUSIM, HapyILlIEHUE LeTOCTHOCTH
OJSAMIKY WJIM KOPOHAPHBIM TPOMOO3 MOTYT OBITH
TIOJITBEPKICHBI WM UCKITIOYECHBI JTUIIb C TTIOMOIIBIO
a"ruorpaduy KOpOHapHBIX apTepwii [16, 17], B cBsizn
C YeM HEBBIIIOJHEHUE JaHHOTO HCCIICOBAaHUS SIB-
JSIIOCHh KPUTEPHEM UCKITFOUEHUS U3 UCCIIeIOBAHUS.
Cnydan xopoHapHOU okkito3uu (47,3%) y nun,
uMeBIIMX THIUYHBIE 11t UM2T npoBouupyronme
(bakTOphl, M OTCYTCTBUS MPU3HAKOB aTepOTPOMO03a
(34,9%) npu OAHOBPEMEHHOM HAJTUYHHU KJIACCHU-
yeckoil KIMHUKA M NeMOHCTpHUPYIOT Ba)KHOCTH
pUMEHEeHHsI aHTHorpaduueckoro Meroaa (Tadi. 6).
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Tabnnua 6 / Table 6

PacnpeaeneHue naunMeHTOB COrIaCHO HaIMYMIO aHrMorpadpuyecknx Kputepmes
W KJIMHUYECKNX NPU3HaKOB (NpoBouupylowmx GpakTopoeB, «tpurrepos») UM2T /
Distribution of patients according to the presence of angiographic criteria
and triggers of type 2 myocardial infarction

JaHHble aHrnorpadwuu, n =450

EcTb npu3Hakm atepoTpombosa
(Signs of atherothrombosis),

HeT npn3HakoB aTepoTpomM603a
(Absence of atherothrombosis),

n, % n, %

275 (61,1%) 175 (38,9%)
MpoBoumpytoLme dakTopsbl Ectb, n =244 130 (47,3%) 114 (65,1%)
(provoking factors), n =450 Het, n =206 145 (52,7%) 61 (34,9%)

JIOCTOMHCTBOM HalIeTo MOIX0/a SIBIsiETCs 00b-
€KTHUBHOCTb M OJHO3HAYHOCTb, XOTSI C €r0 MpUMEHE-
HHEM HEKJIaCCU(UIIMPOBAHHBIMA MOTYT OCTaBaThCS
mmarmenTrl ¢ MMM 0e3 mogseMma cermernra ST HU3KOTO
pHUCKa, KOTOPHIM HE BCETJa BBINOIHSIETCA PEHTTEH-
KOHTpacTHoe uccienoanue. K Tomy ke HeBepHO
KIaccu(UIMPOBAHHBIMU MOTYT OKa3aThCsl OOJBbHBIE
HNMIT, umeBime crioHTaHHyto perniepdysuto. OqHum
U3 CIOCOOOB MPEO0JIEHHSI IUATHOCTHYECKUX CIIOK-
HOCTEW B HEKOTOPBIX CUTYaIUSX MOXKET OBITH BBI-
MOJIHEHHE BHYTPUCOCYIUCTBIX METOJIOB MCCIIE0Ba-
HUSI, O0agaronmx 0ojiee BBHICOKOHM pa3peliaromniei
CIIOCOOHOCTBIO M TIO3BOJIAIONINX JeTajdbHee OXa-
pakTepu30BaTh CTPYKTYpPY aTePOCKIEPOTHUYECKOMN
Onstikm [18].

B nameit pabore UM2T wame BcTpedancs
y TIOXKUJIBIX TAIIMEHTOB, YTO, BEPOSTHO, O0YCIIOBIIE-
HO OonbIel PacIpOCTPAHEHHOCTHIO COMYTCTBY-
IOIIHUX 3a00JIEBaHUI («TPUTEPPOBY ), OOIIHMPHOCTHIO
aTEepOCKIJIEPOTUYECKOTO Mpolecca B KOPOHAPHBIX
apTepusiX, U3MEHEHUSIMH COCYIHCTON CTEHKH Y JIHII
COOTBETCTBYIOIIIEr0 Bo3pacTa. Hamure cpenu 6011b-
HbIX UM2T 607b1110#1 YacTH MAIUEHTOB KEHCKOTO
10J1a, MOXET OTpaXkaTb HEKOTOpbIE IeH/ep-CHelu-
budeckre Mexanu3Mbl pazButus UM, nipexxie Bcero
CBSI3aHHbIE C TUCHYHKIMENH MUKPOLUPKYISITOPHOTO
pycia ¥ Ba3oCma3MoOM, pexe HabIromaroumecs
y My>xuuH [19]. Yka3zaHHbIE XapaKTEpUCTHKHU B Lie-
JIOM COTJIaCYIOTCS C paHee MOTYyYEeHHBIMH J1aHHBI-
mu [2, 3].

Tot dakt, uto UM2T B Hameir pabote pexe
conpoBoxaiics nogbemom cermenTa ST na OKI

154

(24,6%) u xapakTepu3oBajcs MEHEe BbIPAXKECHHBIM
TIOBBIIIIEHHEM TPOTIOHUHA, CBU/ICTENBLCTBYET B MOJB3Y
MEHBIIICH TIOIIAIU TIOPAKEHUS 1, BEPOSITHO, SIBIISIET-
Csl CJIEJICTBUEM YAaCTUYHO COXPaHEHHOI'0 KPOBOTOKA
C HU3KOM BEPOSITHOCTHIO PA3BUTHS TPAHCMYPAIHLHOTO
noBpexaeHus Muokapaa [20]. CnenyeT OTMETHUTb,
yTo yactorta sneBanuu cermeHta ST y UM 2 ko-
nebnetcs ¢ 3,4% no 16% [7, 21], mo maHHBIM pas-
JUYHBIX HccenoBanuii. Matsue et al., Ha mpumepe
171 manmeHTa ¢ Ba30CMacTHYECKOM CTEHOKapaAuen
MPOJAEMOHCTPUPOBAIIH, YTO yacToTa noabema ST
Ha OKI B cnyuasx passutus UM2T y Takux 6071b-
HBIX paBHa 52% [22], mpu 3TOM HaJIU4UE Ba30CIa3-
Ma MOKET OBITh MOJATBEPKIEHO TOJIBKO IMOCPEICT-
BOM BBINOJIHEHUS [IPOBOLUPYIOLIEH MPoObI C BBEIE-
HHUEM alleTHIX0JIMHA, KOTopasi He MPOBOAMIIACh Y Ha-
X OOJIBHBIX, YTO HE MO3BOJISET, B CBOIO OUYepe/lb,
UCKITIOYaTh MOJO00HYIO 3THOJIOTHIO 3a00IeBaHMS.
OTtcyTcTBHE HAPYIICHUH JIOKATHHOW COKpATH-
MOCTH CTaJi0 €Ule OJHUM IMPEIUKTOPOM HaTHMUUS
NUM2T B npoBEJICHHOM HAMU HCCJIEIOBAHUU, YTO
TaKXe CBUETENLCTBYET B MOJIb3Y MEHBIIICH IIIOIIa-
TIM TIOPAYKEHHOTO MHOKap/a Mpy JTaHHON Pa3HOBU/I-
Hocth MIM. Ilo maHHBIM JOpyrux aBTOPOB, 30HBI
TUIIO- M aKuHe3a peructpupoBanuchk B 48—59%
ciaydvaeB [23], 9TO CpaBHUMO C HAIIMMU JTAHHBIMH.
B Harmieii pabote BbIsiBIIeHa Ooiee yacTtast BCTpe-
gaemocth BJIHIIT mpu UM2T (12% npu BTOpOM
tune, npotus 4% npu nepsom (p = 0,002)), anano-
ruyHo pesynpTaram Baron et al. [2] (11,6% npoTus
6,3%, p <0,001), a Takxke G. Cediel et al. [9], mpu-
9YeM €€ acColMalus C JaHHBIM 3a00JIeBaHHEM OKa-
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3a5ach HE3aBUCUMOM OT Apyrux ¢axtopoB. Hembss
WCKITIOYUTh, YTO u3y4yaeMbli Turn MM xapakrepusy-
eTcsl TIOCTENEHHBIM Pa3BUTHEM HEKpO3a MUOKap/aa
C HEpPEIKUM BOBJICYCHHEM UYBCTBUTEIBHOU K HILIE-
MUU TIPOBOJIAIIEN CUCTEMBI CepALIa.

Emte Gonee TOruyHOM BHITJISIIUT BBICOKAs pac-
MPOCTPaHEHHOCTh aHemMuu (24,7%) cpeau manveH-
ToB ¢ UM2T Kak OgHOTO M3 TPUITEPOB Pa3BUTHUSA
y>K€ YIOMHUHABIIIETOCs UIIEMHYECKOTo aucbananca.
Tak, B pabore Saaby et al. BeIpakeHHast aHEMUS
(remornoOuH MeHee 88 T/11, ISt )KEHIIIMH — MEHee
80 r/m) ormeuanacs y 20,83% (30, n = 144) nmauu-
enToB ¢ IM2T wu Obuta cBsizaHa ¢ HEOIArOmpHsT-
HBIM KJIMHUYECKUM TporHo3oM [3, 7]. Pasymeercs,
OYEBHUJIHBIM CJIEJICTBUEM MAJIOKPOBUS SBIISIETCA
HapylLIEHHE a/IeKBaTHOM OKCUTE€HALIMM MUOKap[a.
OTINYATEIEHONM 0COOEHHOCTRIO HAILIETO HCCIIENO-
BaHUS SBJIAETCS OTHOCUTEIBHO HEOOJBIIOE YHCIIO
MAIMEHTOB C OCTPBIMU U TPEOYIOIUMU aKTUBHOTO
JeyeHus 3a00JIEBaHUSMU IPYTUX OPTraHOB M CHUCTEM,
YTO SIBIISIETCS MPSIMBIM CIIEICTBUEM MPUHSITHIX HAMH
KPUTEPUEB BKJIIOYEHHUS U MTO3BOJIMIIO U30€KaTh He-
BEPHON TUArHOCTUKHU MOBPEXIEHHUS MUOKap/ia B OT-
CYTCTBHE UIIIEMHH, YaCTO BCTPEUAOIIErocs Ha oHe
COIMYTCTBYIOIIEH MAaTOJIOTUHA U MPOSIBIISIIOIIETOCS
JIWIb MOBBIIIEHUEM 3HAYEHUN TPOIIOHUHA [24].

TotT akT, 4TO pacHpOCTPaHEHHOCTh U BBIpa-
KEHHOCTh aTE€POCKIEPOTHUECKOIO MOPAKEHUS KO-
POHAPHBIX apTepHid SIBISIOTCS COMOCTABUMBIMU ISt
oboux TunoB UM, ¢ BoBIeUeHHEM TPEX apTepUalIb-
HBIX OacceitHoB OoJiee ueM B 60% ciryuyaeB, HE SBIS-
eTcs HeoKuAaHHbIM. Panee cunrtanoch, 4To 1MarHos
UM HEe MOXeT OBITh YCTAaHOBJEH B OTCYTCTBHUE
reMOJIMHAMUYECKHU 3HAYMMBIX CT€HO30B [25], XOTs
BIIOCJICZICTBUM TaKasi TOYKa 3peHHUs OblJla OTBEPrHY-
ta [13]. Kak cinenyer u3 pesynbraTtoB Saaby et al. [3],
npu UM1T nopaxeHne KOpOHAPHBIX apTEPUi B PaB-
HOM CTENEHH MOXET ObITh 0THOCOCYTUCThIM (51,3%
CIIy4yaeB) WJIM MHOTOCOCYAUCTHIM (48,7% ciydaeB),
toraa kak npu UM2T MHOrococyaucToe nopaxxeHue
BCTpeYaeTcs ropasio vaiie — y 86,9% naiueHToB
(p < 0,001), yto obBsICHSIETCS OONBIICH Tpeapac-
MOJI0KEHHOCTBIO MUOKAp/ia K UIIIEMUH [TPU HATTMYUHT
AHAaTOMUYECKOro CyOcTpara M TPUITEPOB JIOCTATOU-

CARDIOLOGY

HOU CWJIBL. DTO Takke oOBsICHsET 0ojee 4acTyio
pacnpoctpanenHocTs kimHukd MBC, moctundapkr-
HOT'O Kap/IMOCKJIEPO3a U PEBACKYJIIPU3ALH B aHAM-
Hese cpenu 6ombHbIX UM2T, uto cornacyercs ¢ qaH-
HBIMH TIPEIBIIYIINUX UcCcheaoBanuit [2, 3].

HecMmotpst Ha BakHBIE pa3IU4Us B UCXOIHBIX
XapaKTePUCTUKAX, CTpATerus JeueHUs OOJIbHBIX
¢ pa3HbpiMu Turamu UM Oblia cxoxei. 9To 00yc-
JIOBJICHO OTCYTCTBHEM (DOPMAaTBbHBIX PYKOBOISIINX
MPUHIIMIIOB B OTHOIIIEHUH TaKTUKU BEJICHUS MallH-
eaToB ¢ UM2T [3, 8, 21]. MoxHo cka3aTh, 4TO
Ha3HaueHue OeTa-aJ[peHOo0I0KATOPOB, CTATUHOB
¥ aHTUArperaHToOB OBIJIO BIOJHE 00OCHOBAHHBIM
C YYETOM OTMEUEHHOM BBIILIE BBICOKOW PacrpocTpa-
HEHHOCTH aTepocKiiepo3a B 00eux rpyImmnax, XoTs
B OTCYTCTBHE MOPAKEHHUSI KOPOHAPHBIX apTepuid
y MaJioif yacTi OOJIbHBIX Takasl cCXema Teparuu, oue-
BUJIHO, HE UMEET JOKa3aTeIbHON Oa3bl.

Hakonen, mexxy asyms rpymmavu UM He BbI-
SBJICHO CTaTUCTUYECKU JIOCTOBEPHBIX Pa3IMUMii B MO-
Ka3arelisiX BHYTPUOOJIbHUYHON CMEPTHOCTH, OJTHAKO
YHUCIIO JIETATBHBIX ciydaeB Obuto BbImie npu UMI1T
(10,5% npotus 7,4%), 4TO COOTBETCTBYET PE3YJIb-
tatam Javed et al. [12]. [lomydeHHbIe TaHHBIE CBU-
JETENBCTBYIOT O BBICOKOW KIMHUYECKOW 3HAYHMO-
ctu UM2T, tpelyromieii cCBOeBpEMEHHON OIEHKH
pHUCKa HEOIArompUATHBIX UCXOJIOB, a TAKXKE MPOBE-
JCHUS TUATHOCTHYECKUX U JICYeOHBIX MEPOTIPHUSITUI
B COOTBETCTBUU C MPEAINOIaraeéMoil 3THOJIOTHUEH
U TIPOBOIUPYIOIIUMU (DaKTOpamH.

OnHO3HAYHBIM MPEUMYIIIECTBOM HAIIIETO HCCIIe-
JIOBaHUS SIBIISIETCS IOCTYIMHOCTh aHTHOTPAPHUECKIX
JAHHBIX JJI1 BCEX OOJIBHBIX, TIO3BOJUBIIAs MOPQO-
JIOTUYECKU OXapaKTepU30BaTh MOpPaKEHHE KOPOHap-
HOTO pycjia U MPUMEHUTh pa3paboTaHHbIE HAMU
Kputepuu s pazindenus VUM nepBoro u BTOporo
THUIIA, KOTOPbIE MOTYT CTaTh BayKHBIM IIaroOM B pas-
BUTUHU U KIIMHUYECKOW a/alTalliy MEXIYHapOIHO
npuHsToro onpeaeneHus M.

BbIBOAbl

Wudapkt Muokapia BTOporo THIA IAarHOCTHU-
pyercs y 38,9% nanuentoB ¢ UM nipu BbIoNHEHUN
KOpOHapoaHTHuorpapuu M HE3aBUCHUMO aCCOLUUPO-
BaH C TMOXKUJIBIM Bo3pacToM (> 70 5eT), Haauarem
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aHemuH, OJIOKa Il JIEBOM HOXKKH ITyuka [ nca, a taxke
oTcyTcTBUEM Noabema cermeHtra ST Ha amekTpo-
KapauorpaMMe M HapylIeHUH JOKaIbHOW COKpaTH-
MOCTH TIpH TPOBEICHUH dXOoKapauorpaduu. Bmecre
¢ TeM MM nepBoro u BTOpOro THUIa CXOKU MEKIY
co00# MO KJIMHUYECKON KapTUHE, YacTOTE OCIOXK-
HEHUI, 4acTOTE aTEPOCKIEPOTHUECKOTO MOPaKEHUS
KOPOHAPHOT'O PYCJia U YPOBHIO BHYTPHOOJIBHUYIHOM
CMEPTHOCTH.
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TYPE 2 MYOCARDIAL INFARCTION:
CLINICAL AND DEMOGRAPHIC FEATURES,
LABORATORY AND INSTRUMENTAL ASSOCIATIONS

H.T. Hoang', A.A. Kitbalyan’, P.V. Lazarev', V.V. Maiskov'?,
E.E. Shkolinikova', I.A. Meray'

'"Peoples’ Friendship University of Russia (RUDN University), Moscow, Russia
*Moscow State University, Moscow, Russia

*Vinogradov Clinical Hospital No. 64, Moscow, Russia

Abstract. Background: Type 2 (T2) myocardial infarction (MI) is diagnosed in patients with acute coronary syndrome
with increasing frequency. However, the information on etiology, pathogenetic mechanisms, instrumental and laboratory features
is inconsistent.

Purpose: to examine the clinical and demographic parameters, and results of routinely performed laboratory and instru-
mental test in patients with T2 MI and compare them with population characteristics of type 1 (T1) MI.

Methods: We retrospectively included 450 consecutive patients admitted with acute MI diagnosed in accordance with
the Third Universal Definition (2012) that underwent coronary angiography. T1 MI was diagnosed in the presence of intraluminal
thrombus in the epicardial vessel, or absence of atherosclerotic plaque integrity with decreased myocardial blood flow (TIMI < 3).
All other patients were classified as having T2 MI. We analyzed electronic medical records to obtain their data. Student’s t-test
and chi-square methods were used to compare single variables in patients with T1 and T2 MI. Multiple logistic regression was
then performed to establish independent association of studied parameters with the type of MI.

Results: Type 2 MI was diagnosed in 175 (39%) patients and was associated with increasing age (p = 0.007) and female
gender (p = 0.01). T2 MI patients more frequently present without ST segment elevation (p = 0.001) and have lower troponin
values (p = 0.001). They also had more often had a previous MI (p < 0.001) and had undergone myocardial revascularisation
(p = 0.002). The absence of obstructive coronary atherosclerosis was diagnosed in a small fraction of patients with T2 MI [12 (6.9%)].
Independent predictors of having T2 MI were the presence of anemia (p < 0.001), left bundle branch block (p = 0.019), the absence
of ST-segment elevation (p = 0.001), age > 70 years (p = 0.014) and the absence of local wall motion abnormalilties on echo-
cardiography (p = 0.002).

Conclusion: Type 2 myocardial infarction is diagnosed in a substantial proportion of MI patients and is independently
associated with concomitant anemia, left bundle branch block, absence of ST-segment elevation, older age, and the echocardi-
ographic absence of local hypo- and akinesia of the left ventricle.

Key words: type 1 myocardial infarction, type 2 myocardial infarction, atherosclerosis, coronary angiography
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BbIBOP ONTUMAJIbHOINO METOOA XUPYPITM4YECKOIO JIEHEHU4A
CJNTIOXHbIX NEPEJIOMOB U NEPEJIOMOBbLIBUXOB
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Llenv u 3a0auu uccredosanus: OUECHUTh U CPABHUTH PE3yJIbTaThl XUPYPrUUECKOTO JIEUEHHUS CIIOXKHBIX NIEPEIOMOB U Tepe-
JIOMBBIBHXOB IIPOKCUMAJIBHOTO OT/IENA IJICYEBOI KOCTH Pa3IMuHBIMU METOIaMU.

Mamepuanst u Memoobi: IPOBENICH aHAIM3 PE3YJIbTaTOB XUpyprudeckoro jedeHns 202 marmeHToB ¢ 3-x u 4-xdparmeH-
TapHBIMH TIepeJIOMaMU U MEePEJIOMBLIBUXaMU TIPOKCUMAIBHOTO OT/IENAa TUIeYeBOM KOCTH 3a mepuona Bpemenn 2015—2017 rr.
B I'Kb um B.II. [lemuxoBa. Bee mareHTsl ObUTH CITydaiiHBIM 00pa3oM pacripe/esicHbl B 4 rpymiisl. B mepByro rpymmy BOIUIH
68 yenoBeK, KOTOPbIM MPOBEACHO XUpYyprudeckoe jedenue wiactuHamu Philos, Bo Bropyto rpymry (48 maimeHToB) — mrudraMu
cucremsl Multiloc, B TpeTbto rpynmy (32 00JbHBIX) — reMHapTpoILIacTHKa cucTeMoii Zimmer-Biomet, B ueTBepTyio rpymiy
(54 cnydasi) — TOTaIbHBIM PEBEPCUBHBIM dHIOMPOTE30M Zimmer-Biomet.

Pesynomamol; Ha OCHOBaHMH aHANIN3a XUPYpPrudeckoro jedeHus 202 O0JIbHBIX C MEPETOMOBBIBUXaMH U CIIOKHBIMH IIe-
pelioMaMu MPOKCHMAIBHOTO METasNu(u3a MIe4eBOH KOCTH B CPOKH JI0 7 JTHEH ¢ MOMEHTA MOJIYYEeHHUSI TPABMBI MBI IPUIIIIH
K 3aKJIFOYEHHIO, YTO Hanbosee 3¢ QEeKTHBHBIM METOJIOM sABisieTcst sHxonporesnposanue (OI1) miedeBoro cycraBa peBepCHBHOM
CHCTEMOH. DTOT METOA MO3BOJIET B PAHHHUE CPOKU PEabMIIMTALIOHHOTO JICYEHHS JOCTHYb MAKCUMAIbHOH aMIUIUTY/bI IBHKCHHH
B IJICYEBOM CyCTaBe. B OCHOBHOM rpymnme, riae NPUMEHSIIOCh PEBEPCUBHOE YHJIONPOTE3UPOBAHIE, OTINYHBIE U XOPOILIHUE pe-
3ynbratsl 1o mkanaM Constant-Murley n ASES nosmyuenst y 46 6osbHbIX (85,2%). HeynoBIeTBOpUTENBHBIX HCXOI0B HE OBLIO.
Bonee ckpoMHBIE pe3ysbTaThl MTOJYUYESHBI B TPYIIIax, I/1€ BHIIOIHAJICS OCTEOCHHTE3 NEePEIoMOB IITH(PTAMHU U IJIACTUHAMHU
1 TIPU3HAH HECOCTOSITENBHBIM METO/l FTEMUAPTPOIUIACTHKY Il XUPYPTHUIECKOTO JICUEHUS] «CBEXKUX» TIEPETIOMOBBIBUXOB M CIIOXKHBIX
MIEPEIOMOB IPOKCUMAIIBHOTO METa3Nu(pu3a IIeUeBOil KOCTH.

KarwueBble cii0Ba: [epeOMOBBIBIX I'OJIOBKH IJIeYa, TeMUAPTPOILIACTHKA, OCTEOCHHTE3 IepeoMa MPOKCUMAIbHOTO
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[lepenomMbl U MEpPETOMOBBIBUXU MPOKCUMAIIb-
HOT'0 OTJIeJIa IJIeYeBOM KocTH coctasisier 4,7—8,8%
Bcex rnepesnomoB ckenera [1—3] u no 70% nepeno-
MOB ILJIE4€BOM KOCTH [4, 5]. DTOT BUIl TpaBM 3aHU-
MaeT BTOPOE MECTO I0CIIe MepeIoMOB LIeHKU Oef-
pa [6]. IIpu »>ToM mpOLEHT HepesoMoB 001acTu
MPOKCUMAJIBHOTO IIeYa 3HAYUTEIbHO BO3PACTAET
C YBeIIMUEHUEM Bo3pacTta maiueHTa. J{ons Husko-
SHEPreTUYEeCKUX MHOrO(pparMeHTapHBIX MEPEIOMOB
TOJIOBKH TI€Ya U TIEPEIIOMOBBIBUXOB Y MOKHIIBIX
nanueHToB cocrapisieT 30—45% oT Bcex nepenoMoB
MIPOKCUMAJILHOTO OT/AeNa mieda [7, 8]. Y Momoapix
OOJIbHBIX TTOJJOOHBIE TPABMbI BOSHUKAIOT MIPU BBICO-
KOSHEPreTUUECKUX BO3/ICHCTBUAX U COCTABIISIIOT OKO-
10 17—20% Bcex mepesnioMoB IieueBoi koctu [9].
Pe3ynbraThl XMpYpriuueckoro BMemmaTeabCcTBa TshKe-
JBIX TIEPETIOMOB U TEPEIIOMOBBIBUXOB BEPXHETO
OTJIeNa TIEYEBOM KOCTU YacTO HE YAOBJIETBOPSIOT
nevamux Bpavei [10, 11] u3-3a 3HaUMMOro orpaHu-
yeHus: GyHKLIHUU TUIEUYEBOrO CyCTaBa U CHUXKEHUS
TPYIOCIOCOOHOCTH ¥ MOOMIILHOCTD MAIUEHTOB.

Lenb u 3a1a4n UccIeAOBaHUS: OLEHUTh U CPaB-
HHUTH PE3yNbTAThl XUPYPTHUECKOTO JICYCHUS CIIO0XK-
HBIX IIEPEJIOMOB U MEPEIOMOBBIBUXOB IPOKCHMAIIb-
HOT'O OT/IeJIa TUIEYEBON KOCTH.

MATEPWAJIbl U METO/bI

[IpoBoneH aHaM3 pe3yabTaTOB XUPYPIUYECKOTO
nedenusi 202 marmeHToB ¢ 3-X, 4-xdparMeHTapHBI-
MU (CIIOKHBIMH) TIEPEIOMAaMHU U MEePETOMOBLIBU-
XaMH MPOKCUMAIBbHOTO OT/eNa MIeYeBOH KOCTU
no Neer [12, 13] (1970 r.) 3a mepuon BpeMeHHU
¢ 2015 mo 2017 rr. B8 I'Kb uMm. B.II. Jlemuxosa
B JIByX OTAETCHUSIX TpaBMaTonoru. OT Bcex ydact-
HHUKOB HMCCJIeI0OBaHUS MOJIY4YEeHO corjiacue Ha oOpa-
0OTKy TMEpCOHABHBIX JaHHBIX COTIACHO XeIbCUHK-
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CKOH Jnexnapaimi BcemMupHONM MEAMIIMHCKON acco-
nuanuu (WMA Declaration of Helsinki — Ethical
Principles for Medical Research Involving Human
Subjects, 2013). Cpeau noctpagaBmux mnpeodnaza-
JIY JKEHIIUHBI — 76%, CpeHMiA BO3PaCT MaIMEHTOB
cocTaBys 68,7 nerT.

Bce marmenTs1 ObUH CTy9aliHBIM 00pa3oM pac-
npezeseHsl B 4 rpynnbsl. B mepByro rpynmy BOLIUTH
68 4enoBeK, KOTOPhIM MPOBEACHO XUPYpPrUUYECKOe
neyenue ruactuHamu Philos, Bo Bropyto (48 nanu-
eHToB) — mtudTamu cuctembl Multiloc, B TpeThio
(32 60BHBIX) — TEeMHUAPTPOIIIACTHKA CHCTEMOMU
Zimmer-Biomet, B 4eTBEpTYI0, OCHOBHYIO TPYIIY
(54 cmydast) — TOTaTbHBIM PEBEPCUBHBIM JHJIO-
npote3oM Zimmer-Biomet. ['pynmsl cormoctaBumsbl
10 MOy, BO3pAacTy U MeXaHU3My TpaBMbI (B 94%
Clly4yaeB — HM30JIMpOBaHHas TpaBMa). OnepaTuBHOE
JICUeHUE MPOBOAWIOCH HAa 2—7 CYTKHA C MOMEHTA
MONTyYeHHs TpaBMbI. Vcronbp30Balics, Kak MpaBuiio,
JENbTONEKTOPATbHBIN TOCTYyM. IlaccuBHbBIE IBHXKE-
HUSl HAQUMHAJIKCh HAa BTOPBIE CYTKU TOCIIE OEepaIvy,
aKTHBHBIC — 4Yepe3 7 nHei. Jlamee BceM OOIBHBIM
BBITIOJTHEH BTOPOU ATall peabuINTaIy B CIICI[UAIH-
3UPOBAHHOM YUPEKACHUHU WIN B TOIUKINHUYECKUX
yCIOBUAX. MaKCUMaJIbHBI CPOK HAOIIOJIEHUS
2,5 rona. Pe3ynbTaThl IeueHus OIIEHUBAIKCH 1O IIIKa-
nam Constant-Murley u ASES [14].

PE3YJIbTATbl U OBCYXAOEHUA

Ha pe3ynbpTarax geueHuss HalluX MNAlUEHTOB
0€3yCIIOBHO CKa3aJIMCh OCJIOKHEHHMsI, KOTOPBIE CO-
ITyTCTBOBAJI BBIOPAHHOMY METO/Y XUPYPrHYECKOTO
JIEYEHHUs CIIOKHBIX TEePEIOMOB TPOKCHMAIBHOTO
MeTadnudur3a MmIeyeBoil KOCTU WK MEPEIOMOBBIBH-
XOB T'OJIOBKH Tieda. B Tabnuie 1 moka3an cpaBHU-
TEJbHBIN aHAJIN3 OCJIOKHEHUH BO BCEX IPYIINaX.
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Tabnnuya 1/ Table 1

XapakTepucTuka OC/I0OXHEHUI B KaXaou us 4-x rpynn HadnogeHusa /
The characteristic of complications in each of the 4 observation groups

OcnoxHeHwue / 11 2 rpynnbl: 3 rpynna: 4 rpynna:
Complications OCTEOCUHTE3 reMmmapTponiacTnka peBepcuBHoe Al
(n=116) /100% / (n=32)/100% / (n=5)/100% /
1 and 2 groups 3 group 4 group
osteosynthesis hemiarthroplasty reverse Endoprosthesis
(n=116) / 100% (n=32)/100% (n=5)/100%
1. KoHTpakpypa / Contracture 64 (55,2) 27 (84,4%) 8 (14,8%)
2. CybakpomuasibHbI UMNUOXKMEHT + 601EBOI CUH- 9 (7,8%) 14 (43,8%) 0 (0%)
npoM / Subacromial impeachment + pain syndrome
3. BbiBux ronoeku 9N / Endoprosthetic Dislocation — 5(15,6%) 0 (0%)
4. HarHoeHwue n./o paHbl / Wound infection 7 (6%) 3 (8,8%) 3 (5,6%)
5. AcenTnyeckunin HeKpPO3 rONoBKM M./ 24 (20,7%) — —
Aseptic necrosis of humeral head
6. HecpaweHune nepenoma / 13 (11,2%) — —
Fracture Non-union
7. TNepunpoTe3Hbili nepenom / — 0 (0%) 1(1,8%)
Periprosthetic fracture
Tabnuuya 2 / Table 2
Pe3ynbTaTtbl Ne4yeHns 60bHbIX /
Results of treatment of patients
Pe3ynbTaTt N0 OLEHOYHbIM | rpynna — Il rpynna — Il rpynna — IV rpynna —
wkanam Constant-Murley o/c nnactuHamum Philos o/c wtndTtamm Multiloc remuapTponnacTuka peBepcrBHoe Al
n ASES. (n=68)/10% / (n=48)/100% / (n=32)/100% / (n=54)/100% /
Result based on Con- | group — Il group — Il group — IV group —
stant-Murley and ASES o/with plates Philos with / with pins Multiloc hemiarthroplasty reverse endoprosthesis
scores . (n=68)/100% (n=48)/100% (n=32)/100% (n=54)/100%
OTnnyHbIN / 6 (8,8%) 5(10,4%) 0 (0%) 12 (22,4%)
Excellent
Xopowwit / Good 18 (26,5%) 16 (33,4%) 0 (0%) 34 (63%)
Ypoenetsoput. / 34 (50%) 22 (45,8%) 17 (53,1%) 8(14,8%)
Satisfactory
HeynosnetsopuT. / 10 (14,7%) 5(10,4%) 15 (46,9%) 0 (0%)
Unsatisfactory

OcnokHeHus Yallie BCTpevalich B Tpyriie 0oib-
HBIX, KOTOPHIM MPOBEECHA FeMUApPTPOILIACTHKA (1 =
=32). Cpenu OCIIOKHEHUI OBbLTH BBHISBICHBI: CMe-
IIaHHAas KOHTpakTypa y 27 6onbHbIX (84,4%), cy6-
AKPOMHAILHBIM UMIHKMEHT U OOJIEBOM CHHAPOM
IpH IBIKEHUSIX pykoi y 14 manuenTos (43,8%),
BBIBUX T'OJIOBKU DHJOMpoTe3a — 5 ciay4daes (15,6%),
HarHoeHue — 3 cny4das (8,8%). OcnoxHeHUN
B TpyINax, IJie IPOBOJWICS OCTEOCUHTE3 ITU(TOM
(n = 48) nnu nnactuHoM (n = 68; Bcero B 2-X rpyI-
nax 116 GoJpHBIX) (3HAUUMOM Pa3HHIIBI B KOJHYE-
CTBE OCJIOKHEHUH He BbIsABIEHO, p < 0,05), Obu1O
MEHbIIIE, 4YeM B 3 TpyIIe, 0OJHAKO OHU MOBIHUSIIH
Ha pe3yJbTaThl JeueHus. HaMu BbISIBIIEHBI: HarHOE-
HUE paHbl Y 7 00IbHBIX (6%), aCENTUYECKUI HEKPO3
TOJIOBKH Tuteda y 24 maruentos (20,7%), cybakpo-

TRAUMATOLOGY

MHAJIbHBIA UMIUKMEHT U 00JIEBOW CHHIPOM —
9 cityuaes (7,8%), HecpaieHue nepenoma y 13 ge-
noBek (11,2%), koHTpakTypa pa3HON CTENEHH BbI-
paskeHHOCTH — 64 ciy4as (55,2%). U3 ocnoxxuenuit
B OCHOBHOH rpynmne (n = 54) cieayeTr BbIACIUTS:
1 ciyyaii nepunporesnoro nepenoma (1,8%), 3 ciy-
Yasi HOBEpXHOCTHOU mHpekuuu (5,6%), KOTOpyIo
yJIaJIoCh KyNMpOBaTh KOHCEPBATHBHBIMU METOJIaMU,
KOHTpakTypa — 8 ciydaeB (14,8%). bonesoit cuna-
POM ObLT KyNMPOBaH MPAKTUYECKH Y BCEX OOIBHBIX
Ha 2—3 JIeHb TOCTIE ONepalu, YTO MO3BOJIWIO Ha-
YaTh PaHHEE BOCCTAHOBJICHUE JIBW)KEHUI B ILICUEBOM
CycTaBe.

Pe3ynbrarhl nedeHus: OONBHBIX NPUBEIEHbI
B Tabm. 2.
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OTtnaneHHbIC pE3yNbTATHI JICUEHUS Y BeeX 4-X
TPYMII MalMEHTOB MBI YCTAHOBWIIM Kak 1 roJ mocie
MPOBEJEHHOT0 XUPYypTruueckoro yedenus. Otmna-
JIEHHBIE Pe3yNbTaThl B MEPBBIX ABYX rpymnmnax (oc-
TEOCHHTE3 OJIOKUPYEMBIM IITU(PTOM WU TUIACTUHON
C YIJIOBOW CTaOMIBLHOCTHIO BUHTOB) OBLIHM CIIEIY-
IOIIHE: B TIEPBOM — OTIMYHBIE PE3yIbTaThl OTyYe-
HBI y 6 yenosek (8,8%), xopomme — y 18 60IbHBIX
(26,5%), ynoBnerBopuTenbHbie — y 34 ManeHToB
(50%), HeynosierBopTenbHbie — B 10 cimydasx
(14,7%). Bo BTOpOI#i rpymie pe3yabTaThl MOIy4YEHbI
HE 3HAUMTENLHO JydIre, mepBoi (p < 0,05). B Tpers-
el TpyImme OTIMYHBIX M XOPOIIHUX pPE3yIbTAaTOB
HE OTMEYEHO U TOJYy4YEHO PaBHOE KOJIMYECTBO YJIOB-
JIETBOPUTENBHBIX U HEYIOBJIETBOPUTEIBHBIX PE3YIIb-
TaToB. B OCHOBHOW rpyIine pe3yiabTaTbl 3HAYUMO
OTJIMYAJIUCh OT TPYII CPaBHEHUS: OTIMYHBIX pe-
3yJIbTaTOB NOJy4eHo y 12 uenosek (22,2%), xopo-
mmx — y 34 6oabHbBIX (63%) M yIOBIETBOPUTEIIb-
HbIX — B § cinyyasx (14,8%). HeynoBnerBoputens-
HBIX MCXOJIOB HE OBLIO.

BbiBObl

B nanHOM uccienoBaHuU BBISBIECHO, YTO OOJIe-
BOM CHHIPOM U OTpaHUYEHHE JIBHXKEHHUM B Iieye-
BOM CYCTaBe BCTPEYAIHCh pPeXe B OCHOBHOM IpyTIIIE,
r7ie IPUMEHSIIaCh METO/IMKA IIEPBUYHOTO PEBEPCUB-
HOT'O 3HJONPOTE3UPOBAHUS, U, KaK CJIEICTBHE, MIOKa-
3aTey OLIEHOYHBIX IIKaJl ObUIM Jiyurie. Mbl cunTa-
€M, YTO F€MUAPTPOIIACTUKA HE MOKET ObITh IIPHU-
MEHHMa Yy MallME€HTOB CO CIOKHBIMH IeperoMaMu
U TIEPEIOMOBBIBUXaMHU MPOKCUMAJILHOTO OTJIeNa Tie-
4YeBOM KOCTH. B TO ke BpeMsi peBepCHUBHOE 3HJI0-
MPOTE3UPOBAHNE UMEET MPUOPUTETHOE 3HAUEHUE
NpU BBIOOpPE XUPYPTHUYECKOTO JICYCHUST PacCMaTpH-
BAaE€MbIX MTOBPEXKICHUII.
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CHOICE OF THE OPTIMAL METHOD OF SURGICAL TREATMENT
OF COMPLEX FRACTURES AND FRACTURE-DISLOCATIONS
OF THE PROXIMAL HUMERUS

N.V. Zagorodniy', S.E. Fedorov’, M.D. Abakirov',
A.V. Smirnov?, O.A. Al Bawareed'

'"Peoples’ Friendship University of Russia (RUDN University), Moscow, Russia

*Demikhov State Clinical Hospital, Moscow, Russia

Abstract. Purpose and objectives of the study:evaluate and compare the results of surgical treatment of complex fractures
and fractures of the proximal humerus.

Materials and methods: an analysis of the results of surgical treatment of 202 patients with 3 and 4 fragmentary fractures
and fractures of the proximal humerus was performed. During the period of 2015—2017 in the City Clinical Hospital named
after V.P. Demikhov.

Results: Based on the analysis of surgical treatment of 202 patients with fractures and complex fractures of proximal
metaepiphysis of the humerus within 7 days from the time of injury, we came to the conclusion that the most effective method is
endoprosthesis of the shoulder joint by a reversible system. This method allows you to reach the maximum amplitude of movements
in the shoulder joint in the early stages of rehabilitation treatment. In the main group, where reversive endoprosthetics were used,
excellent and good results on the Constant-Murley and ASES scales were obtained in 46 patients (85.2%). Unsatisfactory outcomes
were not encountered. More modest results were obtained in the groups where the osteosynthesis of the fractures with pins and
plates was performed, and hemiarthroplasty for the surgical treatment of "fresh" fractures and complex fractures of the proximal
metaepiphysis of the humerus was found to be untenable.

Key words: fracture of head of the humerus, hemiarthroplasty, osteosynthesis of proximal metaepiphysis of the humerus,
reverse arthroplasty of the shoulder joint
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NEPBUYHOE PEBEPCUBHOE SHAOMNPOTE3NPOBAHUE
NPU BUNATEPAJIbHOM NEPEJIOMOBbIBUXE
roJIOBOK MJIEYEBbIX KOCTEN

C.E. ®enopos’, H.B. 3aropoanmii', M.JI. AGakupos’,
A.B. Cmupnog’, O.A. Aab BaBapuna'

'Poccuiickuii yHuBEpCHTET Ipy*kObI HAPOOB, T. Mocksa, Poccus

TocyapCTBEHHOE OI0KETHOE YUPEKIEHHE 3IPABOOXPAHEHHS
T'opoackas knuHndeckast 6osapauIa umenu B.I1. Jlemuxosa
JlenaprameHnTa 3apaBooxpaHeHus ropoaa Mocksel, T. Mocksa, Poccus

Lenv u 3a0auu uccredosanus: OUEHUTH Pe3yJbTaT XUPYPIUUECKOTO JICYSHUS! METOIOM IEPBUYHOTO PEBEPCHBHOTO 3H-
JIOTIPOTE3UPOBAHMS C PEJIKO BCTPEUAIOIIEHCS B MPAKTHUKE TPABMATOJIOra MAaTOJIOTHEH «OMIMTEpaIbHBII M1EepeIOMOBBIBUX I'O-
JIOBKH IIJIEYEBOM KOCTH», CPABHUTH METOJ] IEPBUYHOTO PEBEPCUBHOI'O SHJIONIPOTE3UPOBAHUS C OCTEOCHHTE30M.

Mamepuanvl u memoOuvl: IPOBEJICH aHAIU3 KIMHUYECKOTO CIIydas y IalUeHTa ¢ OmiaTepajbHBIM IIePEIOMOBBIBHXOM
TOJIOBKH IIJIEYEBOH KOCTH METOJIOM OZHOMOMEHTHOTO OMIIaTepalIbHOTO PEBEPCUBHOIO SHOIPOTE3MPOBAHUS IICUEBBIX CYCTaBOB
SHAOMPOTE3aMH Zimmer ¢ IEeMEHTHOH (pruKcaruel TpaBMaTOJOTHIECKON HOXKKH.

Pesyromam: Pe3ynpTaT XUpyprudeckoro jedeHus depe3 2 Mecsia Mociie ollepaldy Mbl OlleHHBanu o mxaitam Con-
stant-Murley (81 6amn — xopommii) u ASES (83 6ayuta - xopoiuii), Ha OCHOBaHWH aHAIN3a XHUPYPrHYECKOro JICYEHUs ObLI
czenaH BBIBOJI, YTO NPHUOPUTETHBIM METOJOM BBIOOpA IpH OMIIaTepaIbHOM IIEPEIIOMOBBIBIXE T'OJIOBOK IUICUEBBIX KOCTEH SIB-
JISIeTCsl OJTHOMOMEHTHOE TOTaJIbHOE PEBEPCHUBHOE IHJIONPOTE3nupoBaHue. [larueHT nocie peabMiIMTannoHHOTO JIEYSHUs, caM
ce0st 00CIy)KuBaeT B OBITOBOM IUIaHE, BBINOJIHSET JICTKYIO paboTy 10 I0MY.

KiaioueBble cioBa: 6PIJ'IaT€pEU'II;HI:II>i MEPEIIOMOBLIBUX TI'OJIOBKU IIeYeBOI KOCTH, IEPBUIHOC PEBEPCUBHOC SHAOIPOTC-
3UPOBAHUC IIJICUCBOT'O CyCTaBa
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B mpaxTuueckoii nesitenbHOCTH TpaBmarosiora-  OObI9HO 3T0 3—5 cimyvaeB B rof. M kaxiblii pas 1e-
opToIleia CTaIlMOHapa HE YacTO MPUXOIUTCS CTal-  pell JeyalluM BpadyoM BO3HUKAET MpodiiemMa: Kakoi
KHUBaThCsl C TAKOW TMATOJIOTUEH, KaK MEePETOMOBBIBUX ~ METOJ XUPYPTUUYECKOTO JICYCHUS PUMEHUTH U KaK
MMPOKCUMAJILHOTO OTJeNa mieueBoi koctu [1—4].  OrIcTpo mpoonepupoBath 60abHOTO |5, 6].
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Ha ocnorannu onbita kmmanke ['Kb v, B.I1. [e-
MHXOBa ObLIO PEKOMEHJ0BAHO PEBEPCUBHOE MPOTE-
3UpOBaHUE IIJIEYEBOT0 CycTaBa MU CIOXKHBIX Iepe-
JIOMax ¥ MepesIOMOBBIBUXaX MPOKCUMAIILHOTO OT/IENa
iedeBoi koctu 6omee 50 pa3 B cpoku 2—4 nHs
MOCJIe TPaBMBI, Oaroapst 4emy JTOOUIIUCH JTyUIINAX
pe3yabTaTOB B CPAaBHEHUU C OCTEOCUHTE30M OJI0-
KHUPYEMBIMH IITU()TaAMU U TJTACTUHAMH.

Eme Gonee cnoxHas cuTyanusi — KOra IocTy-
MaeT MalMeHT ¢ OIaTepabHbIM MEPETOMOBBIBUXOM.
Ilo naHHBIM TUTEPATYPBI, TAKOE TIOBPEXKIECHUE BCTPE-
qaercs B 0,5% cirydaeB OT BCEX TpaBM IPOKCHMAIb-
HOro oTAena miedeBoit koctu [7—I11]. [TpuBoaum
KIIMHUYECKUH CIydall U3 Hallled IIPAKTUKU. Y Ialu-
eHTa ObUIO MOIY4YeHO UH()OPMUPOBAHHOE coTjiacue
Ha 00pabOTKy MEepPCOHATbHBIX JAHHBIX COTJIACHO
XeJbCUHKCKOW JIeKJIapauuu BceMupHOM MeaUIUH-

dn Sheet Fc

sl

ckoit accorarur (WMA Declaration of Helsinki —
Ethical Principles for Medical Research Involving
Human Subjects, 2013).

KNMHUYECKUIN CNYHAN

[Taruent C., 61 roma, TpaBMY NOJXYYHII
02.08.2017 roga y cebst B KBapTHPE BO BpeMsl ITH-
JIENTUYECKOro mpunazxa. [Ipy noctymieHun BbIIo-
HEHbl PEHTT€HOTPAMMBbI, KOTOPBIE MPECTaBICHBI
Ha puc. 1.

Ha npeponepaniioHHOM 3Tare i yTOYHEHHs
THIA repesioMa OOJIbHOMY BBINIOJHEHAa KOMIBIOTEP-
Hast Tomorpadust (KT) rieueBsix cycraBos (puc. 2),
r7ie ycTaHoBJIeH 1o Neer mepejaoM aHaTOMHYECKOM
1Ieky 1 OyropKOB IIEYEBOM KOCTU C BBIBUXOM IO-
JIOBKU K331 C JIBYX CTOPOH (IIPaKTUUECKU 3€pKalb-
HOE TTOBPEXKICHHE).

__l . Aquilion PRIME

KOVSV. 32617

Puc. 1. PeHTreHorpammbl GunatepanbHOro
nepenoMoBbIBMXa FONIOBOK MJIeYEBbIX KOCTEN /
Fig. 1. Radiographs of bilateral fracture
of the head of humerus

166

B
Puc. 2. A: KT npaBoro nje4eBoro cycTtasa;
B: KT neBoro nne4yeBoro cycrtasa /
Fig. 2. A: CT of the right shoulder joint;
B: CT of the left humerus
TPABMATOJIOI'UA
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Jln1st ycTaHOBJIEHUS MTOJTHOIEHHOCTH KPOBOTOKA
B 00J1aCTH TTOBPEXKICHU M BEIOOpA ONTUMATILHOTO
METOJ1a XUPYPIUYECKOTO JIEYEHHUS] — OCTEOCHHTE3
WU SHJONPOTE3UpPOBaHNE — OblJIa BBIMOJTHEHA
CeNeKTUBHAs aHTHOrpadus BEpXHUX KOHEUHOCTEH,
Ha KOTOPOH BBISBJIEHO, YTO CIIpaBa OTCYTCTBYET
KPOBOTOK TIO TIEpEeIHEN apTepHH, OTUOAIOIICH ITe-
YeBYIO KOCTh, U OTCYTCTBYET (paza KanuJUIIPHOIO
HATIOJTHEHHUSI KOHTPACTOM TI0 3aJIHEH apTepuu, OTH-
Oaromell TiedeByr0 KOCThb. CreBa yCTaHOBIECHO
BBIpQXKEHHOE 00€THEHUE KAMUIUIIPHOTO KPOBOTOKA
o orubaroumM aprepusM. Pe3ynbraTsl aHruorpa-
(uu nipeacTaBiIeHBI HA pUC. 3 U 4.

[lonydyeHHy0 KapTHHY Mbl pacleHWIN Kak
(haxkTop MoCIeonepanoOHHOr0 HEOIAr OOy us IS

Puc. 3. CenektnBHas aHrnorpadusi NpaBoro nje4yeBoro CycTaea;
A — nepeaHsas apTepus, ornmbaroLLasn nae4yeByto KoCTb,
B — 3agHsa apTepust, ornéaroLas niaeveByto KocTb /

Fig.3. Selective angiography of the right shoulder joint:

A — anterior artery circumscribing the humerus,
B — posterior artery circumscribing the humerus

KOHCOJIMJIALIMK TIEPESIOMA M PUCK PA3BUTHUS ACENTH-
YECKOIr0 HEKPO3a FOJIOBKH IJIEYa, YTO HETaTUBHO IO-
BJIMSAET Ha (QYHKIMOHAIBHbBIE PE3YJIbTAThl U BO3MOXK-
HOCTH caMoo00ciyxuBaHusi OosibHOro. IlosTOoMy
IIPUHATO PEUIEHUE OTKA3aThCsl OT OCTEOCHHTE3a
Y BBITIOJIHUTh OJJTHOMOMEHTHOE OMjaTepalbHOe pe-
BEPCHBHOE YHONPOTE3UPOBAHNE IIEUEBBIX CYyCTABOB
SHIOMPOTE3aMH Zimmer ¢ IEMEHTHON (uKcarmei
TPaBMATOJIOTHUYECKON HOXKKH. V13 ocoOeHHOCTe! BbI-
MIOJIHEHUS 3TUX ONepaluii Heo0X0AUMO SKOHOMHO
pe3ennpoBaTh OCTaBIIYIOCS IEWKY IUIEYa U B KOHLIE
ofepaly NoIMBaTh OYTOPKU U CyXOXKHIIUE Hal-
OCTHOM MBIIIIIBI K OTBEPCTHSAM HOXKKH SHAOIPOTE3A.

[TocneonepanoHHbIE PEHTIEHOTPAMMBI ITOKa-
3aHbl HA puUC. S.

Puc. 4. CenektnBHas aHrmorpadus neBoro nae4eBoro cycrasa:

A — nepegHsan apTepus, ormbaroLLLas rnieYeByio KOCTb,
B — 3agHAa apTepus, orndatoLas nnevyesyto KocTb /

Fig. 4.Selective angiography of the left shoulder joint:

A — anterior artery circumscribing the humerus,
B — posterior artery circumscribing the humerus

Puc. 5. PeHTreHorpammbl MpaBoro 1 1EBOro Nyiie4eBbIX CYCTaBOB
nocne ToTaJbHOro PEBEPCUBHOMO SHAONPOTE3NPOBAHUS /
Fig.5. Radiographs of the right and left humeral joints after total reversal endoprosthetics
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Pe3ynpTar XHpyprudeckoro Je4eHHsS dYepe3
2 Mecsla Mocie onepanyy OLEHUBAJICA 10 HIKajaM
Constant-Murley (81 6amn — xopommii) u ASES
(83 6amma — xopommii). [larmenT npomen 1 3tam

>

PCaOIITUTAITMOHHOTO JICUCHHS B CITCIHATM3UPOBAH-
HOM CTaIrioHape, caMm ce0st 00CITy>KUBAET B OBITOBOM
IJIaHe, BBITIONHSET JIETKYI0 paboTy mo AoMy. AM-
MJIUTYa ABMKEHUN 0TOOpakeHa Ha puc. .

Puc. 6. ®otorpacdmm naumperta C.; aMnnntyaa ABUXKEHWI B NMIIEYEBLIX CyCTaBax Yepes 2 MecsLa noce onepaumm /
Fig. 6. Photos of the patient; amplitude of movements in the shoulder joints 2 months after the operation

BbiBOAbl

Takum 00pazoM, IPUOPUTETHBIM METOJIOM BbI-
Oopa mpu OmIaTepaibHOM MEePEIOMOBBIBUXE TOJIO-
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B HEONEPUPOBAHHOMN PYKE.
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INCIDENCE OF PRIMARY ENDOPROSTHESTIC REVISION
IN PATIENTS WITH BILATERAL HUMERAL HEAD FRACRTURE

S.E. Fedorov’, N.V. Zagorodny', M.D. Abakirov',
A.V. Smirnov?, O.A. Al Bawareed'

'Peoples Friendship University of Russia (RUDN University), Moscow, Russia
’Demikhov State Clinical Hospital, Moscow, Russia

Abstract. The purpose and objective of the study is to evaluate the results of the surgical treatment method of primary
reversible endoprosthesis in bilateral humerus head fractures and osteosynthesis in bilateral humeral head fracture-dislocation.
The study will also compare the method of primary reversible endoprosthesis with osteosynthesis.

Materials and methods: we performed analysis of the clinical case in a patient with bilateral humeral head fractures using
a single-stage bilateral reversible Endoprosthesis of the shoulder joints with Zimmer endoprosthetics with cement fixation of
the stem.

Results: We evaluated the result of the treatment 2 months after the operation on the Constant-Murley scales (81 points —
good) and ASES (83 points — good), on the basis of the analysis of these surgical treatment methods, we came to the conclusion
that the method of choice for bilateral fracture of the humeral head is a one-stage total reversive endoprosthesis. After rehabilita-
tion, the patient performs his domestics routines and performs light work at home.

Key words: bilateral humeral head fracture , primary reversible arthroplasty
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Lenv: M3ydeHNEe U3MECHEHUI aKTUBHOCTH HEKOTOPHIX (DEpPMEHTOB aHTHOKCHJIAHTHOHN 3aIUTHI B JUHAMUKE Pa3BUTHS
HIIEMUYECKU-Perep(y3nOHHOTO OBPSIKICHUS TIEUYCHH Y KPBIC.

Mamepuanst u memoosl. UCCIICTOBAHUE MTPOBEACHO Ha 95 OebIX HEMHEWHBIX KpbIcaXx-camiax maccoit 240—280 rpamm,
pa3lieNeHHbIX Ha TPYIIIbI )KUBOTHBIX, OMOJOTHYECKHI MaTeprall KOTOPBIX 3a0upajics B TeueHre 5—20 MUHYT HIIEMHUYECKOTO
nepuoaa u 5—20 MuUHYT penephy3MOHHOTO MEPUOJA C MHTEPBAIOM 5 MUHYT. JJIT OIleHKH H3MEHEHHN aHTHOKCHIAHTHOM
CHCTEMBI OMPEEISUIA aAKTUBHOCTh CYNEPOKCHATUCMYTA3bl U KaTaiaa3bl SPUTPOIUTOB U TOMOTCHATA IIEYCHH, a TaKKe OOIIYIO
AHTHOKCHJIAHTHYIO aKTHBHOCTb.

Pe3ynomamul.; IPOBENICHHBIE MCCIICNOBAHMS MOKA3AIM Pa3BUTHE ricOanaHca COOTHOIICHHUS! aKTUBHOCTH KaTaya3bl U CyIep-
OKCHJTUCMYTAa3bl TMPU PA3BUTHHU HIIEMHYECKU-PENepPy3UOHHOTO CHHAPOMA CO CIBUIOM JAHHOTO COOTHOIICHMSI B CTOPOHY
npeoOagaHusl KaTana3HoW aKTHBHOCTH HA CUCTEMHOM M CYTIEPOKCHATUCMYTAa3HOH Ha OPTaHHOM YPOBHSX IOCJIE BOCCTAHOB-
JIeHUs KpoBoTOKa. KpoMe TOoro, oTMedaeTcsl yBeIMUCHHE aKTUBHOCTH HCCIIEIYEMBIX (EPMEHTOB 3PUTPOIUTAPHON B3BECH
JI0 2-X pa3 OTHOCHTEIBHO KOHTPOJISL, 0OCOOEHHO B MIIEMHUYECKHHA MEPUOJ, U TCHACHINH K MIPOTrPECCUPYIOIIEMY CHUKEHHUIO
aKTHBHOCTH 3THX ke ()epMEHTOB B TKaHu nedeHu. OOIass aHTHOKCHIAHTHAS aKTUBHOCTh B MINIEMHYCCKH-Pernepdy3nOHHBIN
MEepUOJI CHIKACTCS YXKe K 5-i MUHYTe WIIEMUU B 2 pa3za U coxpaHseTcs Ha ToM xe yposHe (0,04—0,05 mr/a BuramuHa
C B mepecuere Ha 1 rpamM OeJika TOMOI'eHaTa) B TEUCHHE BCETO AKCIICPUMEHTA.

3aknouenue: MoNyYEHHBIC PE3YJIBTATH MIOKA3BIBAIOT BO3MOXHOCTH OICHKH (BYHKIIHOHAIBHOTO COCTOSIHHUSI CHCTEMBI
OKHCJIMTEIbHO-BOCCTAHOBUTEILHOTO TOMEOCTa3a >KUBOTHOTO INPH HIIEMHYECKH-perep(Hy3MOHHOM TOBPEKICHUN ICYCHH,
a BMECTe CO CHIDKCHHOW OOIIeH aHTHOKCHAAHTHOW aKTUBHOCTBIO YKa3bIBAIOT HA HEOOXOAMMOCTh META0O0IMIECKOMN MMOMICPIKKH
JTAHHOTO 3BCHA CUCTEMBI HECTICIIU(PHUCCKON PE3UCTCHTHOCTH JIJIsl KOPPEKITUH PA3BUBAIOIINXCS HAPYIICHHUH.
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Cunapom unreMun-penepdys3un IedeHrn — ITO
CIIOXHBI KOMITJIEKC MaTOJIOTMYECKUX U aJJalTUBHBIX
peakuuii opraHu3Ma, BKIIOUYAIOIINX KackaJ MeTado-
JIMYECKUX, UMMYHOJIOTHYECKHX U MOP(OIOrHIeCKIX
n3MeHeHu# [1—2], pa3BUBaOIMMXCA B Pe3yabTaTe
penyuupoBaHUs KPOBOTOKA B OpraHe ¢ Mocleny-
IOIIMM €ro BoccTaHoBIeHueM. [Ipekpaiienue mo-
CTYTUICHUS KUCIIOPOJa MPUBOAUT K MHBEPCUU MeE-
TaboJyiu3Ma ¢ a3pOOHOIr0 OKUCIIEHUS Ha TIIMKOJIM3,
SABJISIONTUNACS MeHee 2Heprodd(peKTUBHBIM, UYTO
COIIPOBOKJAETCS 3HAUUTENILHBIM CHIKEHUEM CHH-
Te3a AT® B TKaHAX U HAKOIUICHHEM HEJOOKHCIICH-
HBIX MPOAYKTOB. JlanpHelnas penepdysus neueHu
HEpEJIKO CTAHOBUTCS IPUYMHOM 3HAYUTEIBHOTO TO-
BPEXKICHUS IeNaTOLUTOB, SHIOTENNS KalluJUISIpOB
U DTUTEIUS KETYHBIX IPOTOKOB.

BenymuM naTo0MOXUMHUYECKHM MEXaHU3MOM
Pa3BHUTHUS CHHIIPOMA HUIIEMHUHU-penepy3un meueHu
SIBTISIETCS. OKUCIIUTENBHBINA cTpecc. JlucOanmanc Mex-
Ty TKaHEeBOI MOTPeOHOCTBIO B KUCIOPOJIE U JI0CTaB-
KOM, a Takke pe3Koe BO3pacTaHHe ero MaplyaibHOro
JABJICHUS B TKAHU MEUYEHH IMOCJIe BOCCTAHOBJICHUS
KPOBOTOKa CO3JAIOT OJIarompusTHBIC YCIOBUS IS
o0Opa3oBaHus CBOOOIHBIX PAJUKAIIOB (CYNEPOKCH/I-
aHMOHA, MEePEKUCH BOJIOPO/a, TUAPOKCHIILHOTO pa-
JuKaga). 3TO B CBOKO OYepeb MPUBOIUT K aKTHBA-
IIUH TIPOIIECCOB MEPEKUCHOTO OKUCIICHUS JTUMHIOB,
KOTOPOE BEJIET K AIbTEPAllMU KIETOUHBIX U CyOKIIe-
TOYHBIX MEMOPAHHBIX CTPYKTYP T€naTonuToB [3—7].
[IpencraBnenre o MexaHU3Max IMPOLECCOB, COMPO-
BOXKJAIOIIMX CHHAPOM HILEMHUH-penepPy3uu mneve-
HU, MOKET CTaTb OCHOBOM ISl pa3pabOTKH HOBBIX
HAayYHO OOOCHOBAHHBIX METOJUK, MO3BOJISIOIINX
YIIyYIIUTh KaueCTBO TPAHCIUIAHTALIMOHHBIX U JIpY-
TUX OONIMPHBIX OTEpaIliii HAa OpraHax renaToOwIn-
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apHOM CHCTEMBI, a TAK)K€ CHU3UTh PUCK Pa3BUTHUS
IIOCJIEONIEPALIMOHHBIX OCIIOKHEHUH.

Lenpro HACTOSAIIEr0 MCCIIEAOBaHUS OBLIO U3Y-
YeHUe M3MEHEHHI aKTHBHOCTHU HEKOTOPBIX (epMeH-
TOB AHTHOKCHJIQHTHOM 3allIUTHI B JUHAMHKE Pa3BHU-
THUS UIIEMUYECKH-penep(y3HOHHOTO MOBPEXKICHHS
IIEYEHU y KPBIC.

MATEPHWAJ1bl U METOADI

HccnenoBanue npoBeaeHo Ha 95 Genbix He-
JTUHEWHBIX MOJIOBO3PETBIX KPbICaX-cCaMI[aX Maccoil
240—280 rpamm. VcmbiTyembie 1ab0paToOpHBIC JKU-
BOTHBIE COJIEPXKAITUCh Ha 0aze y4eOHO-IPOU3BOICT-
BeHHOTO oTaAena (BuBapus) ®I'BOY BO KyoI'MY
Munsnpasa Poccuu. Bee nccnenoBanus npoBoau-
JUCh B cooTBeTcTBUU C «[IpaBunamu, npUHATHIMU
B EBpOIEiCKoi KOHBEHIIMU 110 3alIUMTE IT03BOHOY-
HBIX )KUBOTHBIX» (CTpacOypr, 1986) u Obu1u 07100-
PEHBI JTOKaJIbHBIM 3TUYeCKUM KomuTeToM OI'BOY
BO Ky6I'MY Munsapasa Poccun (mpotokomn Ne 51
oT 23.05.2017 r.). Bce MaHUMyJIAIUH TPOBOIMITUCH
noj obmieit anecresueit 3onermwiom 100 («Virbacy,
Opanmus) 10 MI/Kr BHYTPUMBIIIIEYHO.

KontponpHas rpynna (rpynmna 1) 6buta npen-
CTaBJIeHa KUBOTHBIMU (1 = 12), y KOTOpBIX 3abupa-
Jach KpoBb B oObeme 150 MK W3 KayaaabHOM
mmoJioi BeHsI uepe3 5, 10 u 15 MuHyT mocie ocyie-
CTBJICHUS JIAMIAPOTOMUU. 2-51 KOHTPOJBbHAS TpyMIa
(rpymma 2) 6pU1a mpecTaBiieHa >KUBOTHRIMU (12 = 10),
y KOTOPBIX 3a0upanack KpoBb B 00beMe 150 Mk
13 KayJTanbHOM 1oJoi BeHsl uepes 5, 10, 15 u 20 mu-
HYT COyCTs 15 MUHYT mociie OCYLIECTBICHHUS Jiaria-
poromuu. KuotHble 3-i1 Tpynmsl (n = 15) mocne
CPEIMHHOM JIanapoTOMHUH MOABEPTaIUChH MEPEKATHIO
aHaJiora TIEYeHOYHO-/IBEHAIIIATUIIEPCTHOM CBS3KU
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(ITAC) Ha 15 MuHYT C ocyIIeCTBICHUEM 3a00pa Kpo-
BU yepe3 5, 10 u 15 MuHyT nocne Havana UIIeMHUH
B oO0bemMe 150 MK U3 KayJajdbHOW IMOJION BEHBI.
JKuBotnsie 4-i1 rpymmel (n=14) moaepraauce 15-
MUHYTHOMY niepexxartuto anajuora I1JIC ¢ 3a6opom
KpoBHU B oO0beme 150 MK U3 KayJaabHOW TOI0M
BeHbl uepe3 5, 10, 15 u 20 munyt peniepdys3un. [
OIIEHKM M3MEHEHUN Ha OpPraHHOM YpOBHE OBLIU
chopMUpOBaHbI 4 aHATOTUYHBIE TPYTIIIHI, Y KOTOPBIX
MIPOM3BOAMIICS 3a00p 00pasia neuenn maccoi 0,15—
0,20 r. KonTponsHas rpynmna (rpynna lm) Osuta
npeacTaBieHa XuBOTHbIMU (n = 10), y KOTOpBIX
3abupaiics obpaser| nmeuenu yepes 5, 10, 15 u 20 mu-
HYT I0CJI€ OCYIIECTBJICHHUS JaapOTOMUU. 2-51 KOHT-
ponbHas rpynmna (rpymnmna 2m) Obuia mpencTaBlieHa
#HUBOTHBIMU (1 = 10), y KOTOpBIX 3abupascs obpa-
serr meyenu depes 5, 10, 15 u 20 muHyT crycts
20 MUHYT MOCJE OCYIIECTBJICHHS JIallapOTOMUMU.
Kusotnsie 3n rpymnimsl (n = 12) mocne cpeTuHHOMI
JanapoTOMUU MOABEPraJIUCh MEepPEekKaTUIO aHaiIora
[TJIC na 20 MuHYT C OCyIIecTBIEHHEM 3a0opa 00-
pasua neyenu uepes 5, 10, 15 u 20 MUHYT UIIEMHH.
JKuBotasie 411 rpynmsl (n = 12) moasepranuch 20-
MUHYTHOMY TiepexaTuto anajora [1/IC ¢ 3a6opom
ydacTka nedenu gepes 5, 10, 15 n 20 munyt pe-
nepdy3uu.

Takum o0pazom, ObUTH CPOPMHUPOBAHBI TPYIITIHI
YKUBOTHBIX, OMOJIOTHUECKUI MaTepuall KOTOPBIX 3a-
Oupascs B TeueHrue 5S—20 MUHYT UIIEMHUYECKOTO
nepuoja u 5—20 MHUHYT penepdhy3uOHHOTO MEpHO-
Jla ¢ UHTEPBAJIOM 5 MUHYT. Tak Kak KpOBb U NIeUeHb
HEOJIHOKPATHO 3a0UpalIiCh Y OJTHUX U T€X JKUBOT-
HBIX, JIJIs1 OIICHKH BIUSIHHSI KPOBOIIOTEPH U TIOBPEXK-
JICHUS TIEYEHU BCIIEJICTBUE €€ YACTUYHOM pe3eKLnHy,
ObLTH CPOPMHUPOBAHBI aHAJIOTUYHBIE TPYIITHI KOHT-
POJIBHBIX KPBIC.

JInd OUeHKM M3MEHEHUN aHTUOKCHIAHTHOMU
CHCTEMBI OTIPENENSUId aKTUBHOCTU CYTIEPOKCHUINC-
myTasbl (COJ), xkatanassl (KAT) remonm3zara 3put-
POLIMTOB U TOMOT€HAaTa MeueHH U OOLIYI0 aHTHOK-
CHUJaHTHYIO akTuBHOCTH (AOA) B roMoreHare Ie-
yeHn. AkTuBHOCTh KAT ompenensiau mo ckopoctu
YTUIM3AIMU TIEPOKCHa BOJOPOIa, KOTOPYIO PEru-
CTPUPOBAIIX IO MOMJIOLIEHUIO cBeTa Ipu 260 HM [8].

EXPERIMENTAL PHYSIOLOGY

AxtuBHOCT, COJl ompenessuiu 1Mo CTENeHu TOp-
MOYKCHHSI ayTOOKHCIeHUus KBepreruHa [9]. OO6-
myro AOA omnpenensimu metonoM FRAP (Ferric
Reducing/Antioxidant Power), BBoAs B U30BITKE
nonsl Fe’" u dporomerpudeckuii peareHT — 2,2’-
munvpuani [10]. B romorenare neyenu onpenensuiu
KOHIIeHTpanuio 6enka metoaom bpandopna ¢ kpa-
cutenem Kymaccu [11], pacuer aktuBHOCTH (hep-
MEHTOB ¥ KOHIEHTPAIUU [NTyTaTUOHA IPOU3BOIMIN
Ha 1 rpamm Oenka roMoreHara.

PesynbraTel uccnenoBanusi oopabaTeiBaam cTa-
TUCTUYECKH C UCIOJIb30BAHUEM CHUCTEMBI CTaTUCTU-
yeckoro aHanm3a Stat plus LE. Jlanubie nmpencras-
nsu B Buae meawansl (Me), 25-ro m 75-ro mep-
cenruiieit (p0,25/p0,75). C yuerom kputepusi ManHa-
YUTHU pErUCTPUPOBAIM M3MEHEHHUS TMOKa3aTesen
y J)KMBOTHBIX Pa3HbIX TPy, Kputepui Buikokcona
WCIIOJIB30BAJIM JIJISl OLIEHKU Pa3JIMuMid TTOKa3aTesen,
MOJTyYEHHBIX y JKUBOTHBIX OJHOM T'PYIIIBI, JOCTO-
BEPHBIM CUHATAIH pazinuuue npu p < 0,05.

PE3YJIbTATbl U OBCYXXAEHUE

[Ipu aHanu3e MOTyYEHHBIX TaHHBIX BBISBICHO
HanOoJiee BhIpAXKEHHOE YBEJIMUYECHHE KaTala3HOU
AKTUBHOCTH 3PUTPOLIMTApPHOM B3BeCH K 10-i1 MuHyTE
UIIIEMHYECKOro Nepruosia — B 2 pa3a, o CPAaBHEHUIO
C TIEpHOIOM S-MHHYTHOTO Tiepexarus anasora [1/1C.
[Ipu 5TOM B cpaBHEHHH CO 3HAUEHUSMHU KOHTPOJIS
KaTana3Has aKTUBHOCTH MIPU MEpeKaTUH aHaJIora
ITJC B Teuenue 5 MuHyT ObUTa CHUXKEHA Ha 14%.

Heo6xoammo oTMETHTh, YTO U3MEHEHHS AKTUB-
HOCTH PacCMaTpUBaEMOro (pepMeHTa B KOHTPOIBHOM
rpynIe >KUBOTHBIX B TEUEHHE KaK HIIEMUYECKOTO
HepuoJia, Tak U penepPy3uoHHOIO HE OTMEYAIOCh.
JlanbHelee pa3BUTHE UIIEMUIECKOTO U penepdy-
3MOHHOT'O MEPHOJIa XapaKTePHU30BaJIOCh BHICOKUMHU
CTaOWIBHBIMU 3HAYCHUSMU KaTala3HOW aKTUBHOCTH
SPUTPOLUTOB Ha ypoBHE 10—12 MMOIBL/(IXMUH),
U TONBKO K 20-if MHUHYTE BOCCTAHOBJICHUS KPOBO-
TOKa OBLJIO OTIPENIETICHO elle HeOOIbIIoe YBeIUe-
Hue ¢epMeHTaTUBHON akTUBHOCTH Ha 10—20%, oT-
HOCHUTEJIPHO 3HaYEHUN aHAJIOTHYHOTO MOKa3aTels
Opu Tpeapaymux 3abopax KpoBH. AKTHBHOCTH
CYNEepOKCUITUCMYTa3bl IPUTPOLIUTOB Kojebanach
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B OoJIee MIMPOKKX TIpeieNiaX, U €€ U3MEHEHHs He BCer-
Ja ObUTM TaKUMU OJHO3HAUHBIMM, KaK U3MEHEHHS
AKTUBHOCTH KaTaJla3bl.

K 5-it munyTe nmemun aktuBHocts CO/l apur-
pouuTapHOii B3BecH cHMkanach Ha 10%, 3aTem aHa-
JIOTUYHO W3MEHEHHIO KaTala3HOi aKTMBHOCTU OBLIO
onpeneneHo ysenndenue B 1,9 paza. B nanbHeiiem
otMmeyaics poct aktuBHoctu CO/J] eme Ha 20%
K 15-if MUHYTE UIIEMHUH U OTHOCUTEIBHO HU3KHUE
3HAYEHUs aKTUBHOCTU JaHHOTO ()epMEHTa B SPUTPO-
LMTapHON B3BECH K 5-i MUHYTE€ BOCCTAHOBJICHHS
KpPOBOTOKa — TOJIbKO B 1,5 pa3 mpeBbIlIAIONINe
KOHTpOJbHBIE IUQPHL. B 1emom penepdy3noHHbII
MEPUO XapaKTepUu30BaiIcs Oojiee HU3KUMHU 3HAYE-
HusaMu aktuBHocTH CO/] mo cpaBHeHHIo ¢ nepuo-
JIOM HILEMUU U, TOJBbKO K 20-if MuHyTE pernepdy3uu
HaMETWIOCh YBEJIMUEHHE aKTUBHOCTU JTAHHOTO (ep-
MEHTA JI0 3HAYECHHI MOKa3aTessi S-MUHYTHOM HIlIe-
muu (Tabn. 1). OueHka COOTHOIICHUS aKTUBHOCTH

KAT/CO/l nokasana nojaep:aHue ero Ha ypoBHe,
OJIM3KOM K €IMHUIIC B TEUEHHE BCETO MEePHOIa UIIIe-
MHH, YTO MOXKET XapaKTepPHU30BaTh BMECTE C JIAHHBI-
MU 00 yBEIMUYEHUHU aKTUBHOCTH 000HX (pepMEHTOB
B 2 pasa aJanTHBHbIC H3MEHEHUS, HAlPaBICHHBIC
Ha TIOATOTOBKY K Pa3BUTHIO OKUCIUTEIBHOTO CTpec-
ca B MEPHOJ] AKTUBHOTO BOCCTAHOBJICHHUS KPOBOTOKA.
B kakoii-To crenenu takoit 3¢ PeKkT MOXKET OBITh
00yCJIOBTICH YCHJICHUEM aKTHUBHPYIOIIETO BIUSHUS
cynepokcuaHoro aHnoH-pagaukaia Ha CO/l u nmepok-
cuna Bogopoaa Ha KAT BBumy o01iero oTHOCUTENb-
HOTO YBEJIMYCHUS HANIPSDKEHUS KUCIOPOa B KPOBH
MPY BBIKJIIOUYEHUH TIEYEHU W3 CHCTEMHOTO KpPOBO-
toka. [lepuon penepdy3un xapakrepuszyercs: yBeu-
yerreM cootHomenus KAT/CO/] no 1,5—1,9 enu-
HUII, YTO CBUJETEIHCTBYET O MPEUMYIIECTBEHHOM
TeHepaIuy MePOKCHIa BOJIOPOa U BO3MOKHO CHU-
KEHHOU PE3UCTEHTHOCTH K 00pa30BaHUIO Cymep-
OKCHJIHOT'O aHUOH-PaJNKAaIA.

Tabnmya 1
U3mMeHeHus akTUBHOCTU (PEePMEHTOB aHTUOKCUAAHTHOW 3aLLUTbl S3PUTPOLIUTOB
npu nwemum-penepdysum neyeHm kpbic (Me(p0,25/p0,75))
Mepwnog, Bpewms, K-KAT, KAT, mmonb/(n4muH) K-CO/J, oTH.en. CO/L, oTH.en.
MWH. MMOJb/(NYMUH)
Nwemnsa 5 5,29 4,56* 30,2 27,8*
(4,86/5,65) (4,28/4,89) (28,6/32,6) (25,4/28,9)
10 5,08 10,26*" 33,0 51,8*"
(4,72/5,44) (9,18/10,60) (31,3/33,7) (47,0/54,3)
15 6,02 10,30* 35,7" 61,3*"
(5,55/6,34) (9,83/10,79) (32,2/36,8) (55,5/63,9)
Penepdyaus 5 5,33 11,45* 32,4 47,3*"
(4,95/5,70) (10,57/11,80) (30,4/34,0) (45,6/50,1)
10 5,25 11,09* 31,1 40,0*"
(4,85/5,5,77) (10,78/11,80) (30,2/33,5) (37,4/45,0)
15 5,40 11,84 34,5 38,9*
(5,02/5,82) (11,48/12,35) (31,6/36,8) (37,3/43,5)
20 5,23 13,06*" 33,5 48,3*"
(4,90/5,56) (12,40/13,85) (30,8/34,8) (44,5/50,4)
lNpymeyaHne: * — cTaTUCTMHeckn 3Haunmble oTamyms (p < 0,05) OT COOTBETCTBYIOLLLErO NoKa3aTensi KOHTPONbHON rpynmbl; * — CTaTUCTUYECKN

3HaumMmMble oTamyms (p < 0,05) mexay AByMS nokasaTensiMu, onpeaeneHHbIMU ¢ 5-MUHYTHBIM MHTEPBAIOM MweMumn-penepdyanu.
0O603HayeHus: KAT, COL, — akTMBHOCTb GepPMEHTOB KpbIC OnbITHbIX rpynn; K-KAT, K-CO/[, — akTMBHOCTb (PEPMEHTOB KOHTPOJIbHBIX MPYM.

DepMeHTHl aHTUOKCHUIAHTHOM 3aIIUTHI TKAHU
MEUYEHU NPETEepreBaii B OCHOBHOM H3MEHEHUS
B CTOPOHY IIPOTPECCUPYIOLLETO CHUKEHHS UX AKTHB-
HocTU. VIHTEepecHO Takke OTMETUTh, YTO AKTUBHOCTh
KAT xOHTpONBHBIX KHUBOTHBIX CHUKAJach 10 3Ha-
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YyeHui nourtu B 1,5 pasa HUKE UCXOAHBIX. Y KpBIC,
MOJIBEPraBUIMXCS UIIEMUHU-penepy3un, KaTanazHast
aKTUBHOCTb TKaHW NIEYEHU CHIKanach K 10-if MuHyTe
umemuueckoro nepuoaa Ha 20% u k 20-ii MuHyTE
TOrO e nepuoa emie 6oaee yem Ha 20% 1o cpas-
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HEHHIO C MPEIbIIyIIMMU 3HAYEHUSIMU paccMaTpH-
BaeMOro MoKazaresi, OJTHAKO B IIeJIOM MTOKa3aTeNln
aKTHBHOCTH KaTajia3bl B JaHHBIN MEPUO/]] IOBPEXKIe-
HUSI TIEUEHU COOTBETCTBOBAIM KOHTPOJIBHBIM 3Haue-
HUsAM. BelpaxkeHHOe cHMXeHue akTUBHOCTH KAT
B cpeaHeM B 1,5—2 pasza mo CpaBHEHUIO C KOHT-
POJBHBIMU 3HAUYEHUSAMU OBbLIO ONPENESICHO Y KHUBOT-
HBIX B TIEpHOJI pernepy3uu.

AxtuBHOCTH, COJ] TKaHM MEeYEHU KPBIC KOHT-
pOJIBHOW TpYyINIBl HE MpeTepreBaia M3MEHECHUU
BO BPEMEHH TIPH 3a00pe KPoBH 0€3 MOJEITUPOBAHUS
ureMun-penepy3un. Y KUBOTHBIX OMBITHBIX TPYIIIT
oTMedaNioch cHmxkeHue aktuBHoctd COJ[ meyenun
Ha 15% K 5-i1 MUHYyTE UILIEMUU C TaTbHEHIIIUM CHU-
KEHUEM aKTUBHOCTHU (epMeHTa emle Ha 15% k 20-ii
MUHYTE MILIEMUUYECKOTO MopaxkeHus oprasa. [lepuoy
penepdy3un XxapaKTepU30BAIICS 3HAYCHUSIMH aKTHB-
Hoctu COJI B mipesienax KOHTPOJIBHBIX UG B TEUE-
HUE 5—15 MUHYT moclie BOCCTaHOBJIEHUSI KPOBO-
TOKAa CO CHIDKEHHEM aKTHUBHOCTH (epMmeHTa K 20-ii

MUHYTE Ha 25% OTHOCUTENLHO KOHTpOJIA (Tali. 2).
Cootrnomenne aktuBHOCTH KAT/COJI romorenara
TICYCHU B HMIIIEMIYECKUI TIEPHUO]T XapaKTEPH30BATIOCH
3HAYCHUSIMH, Om3kuMH K equaute (1,2—1,6 equ-
HUIIBI), C HEOOIBITUM MpeobiaaHueM KaTarazHOM
aKTUBHOCTH. DTO, BO3MOKHO, HEOOXOIMMO IS Yac-
TUYHOTO BO3BPAIICHUS aKTHBHBIX (POpPM KHCIIOpoa
B IICTTb TIEPEHOCA DJIEKTPOHOB B YCIIOBUAX CHIKCH-
HOTO MapITUATHLHOTO JIABJICHHS KUCIIOPO/ia B HITIEMH-
3UPOBAHHOW TKaHU W oOecmeunBaeT Oosee ddek-
TUBHOE ITPOTEKAHUE SHEPTETHIECCKOTO META00IM3Ma.
B nepuon penepdysun coorHomenune KAT/COL
CMEIIAeTCs B CTOPOHY Mpeo0aaHusl aKTUBHOCTH
CO/L (0,5—0,8 equum). B manHbIi nepro/; BpeMeHH
pe3Koe yBENMUYEHHE OKCUTEHAINH TIEYSHU COMTPOBOXK-
JaeTcs TUIEPIPOAYKITEH CBOOOHBIX PaJNKaJIOB,
B MEPBYIO OuYepeab MPOAYKTa OJHOIIEKTPOHHOTO
BOCCTAHOBJICHUSI KUCIIOPOJIa — CYMEPOKCUIHOTO
AHUOH-paUKana.

Tabmya 2
U3meHeHns akTUBHOCTU HPEepPMEHTOB aHTUOKCUAAHTHOW 3aLunTbl MEeYEeHU KPbIC
npu ee uwemun-penepodysum (Me(p0,25/p0,75))
Mepwnop, Bpewms, K-KAT KAT, K-CoJA, coa,
MWH. MMOJIb/(NXMUHXT 6erka) MMOJIb/(NXMUHXT 6erka) OTH.en./r 6enka OTH.en./r 6enka
Nwemnsa 5 2,71 2,52 12,5 10,7*
(2,35/2,90) (2,30/2,78) (11,8/12,8) (10,2/11,1)
10 2,17" 2,01" 11,6 9,0**
(2,02/2,42) (1,79/2,20) (11,4/12,0) (8,4/9,6)
15 1,88 2,39 12,0 9,7*
(1,60/2,03) (2,00/2,48) (11,7/12,4) (9,2/10,0)
20 1,88 1,72° 11,8 9,1*
(1,59/2,02) (1,54/1,95) (11,5/12,3) (8,8/9,4)
Penepdysus 5 2,31 1,41*" 11,7 12,4"
(2,01/2,56) (1,23/1,59) (11,3/12,1) (11,7/12,8)
10 2,17 1,61* 11,8 11,8
(2,00/2,41) (1,43/1,72) (11,5/12,1) (11,5/12,2)
15 1,83" 0,80*" 12,0 12,2
(1,60/1,97) (0,73/1,05) (11,6/12,3) (11,8/12,5)
20 1,94 1,23* 11,5 8,5*"
(1,64/2,10) (0,95/1,36) (11,3/11,9) (8,0/9,0)
lMpymeyaHme: * — cTaTUCTUYECKN 3HaYMMble oTn4dms (p < 0,05) OT COOTBETCTBYIOLLLErO NokasaTenst KOHTPOJIbHOM rpynmbl; * — CTaTUCTUYECKU

3Ha4MMble oTanymsa (p < 0,05) mexay AByMSsl nokasaTensiMu, onpeaeneHHbIMU C 5-MUHYTHbIM MHTEPBAIOM MLLIEMUK-penepdy3nn.
0O603HayeHys: KAT, CO, — akTMBHOCTb GePMEHTOB KpbIC OnbITHbIX rpynn; K-KAT, K-CO/[, — akTMBHOCTb PEPMEHTOB KOHTPOJIbHBIX MPYM.

HccnenoBanue o0Iell aHTHOKCHIAHTHOM aK-
TUBHOCTH TOMOI'€HATa MEYEHU KOHTPOJIbHBIX KHU-
BOTHBIX TTOKA3aJI0 COXPAHEHHE €€ B TEYEHUE BCETO
skcniepuMenTa Ha ypoBHe 0,08—0,10 mr/m Buta-

EXPERIMENTAL PHYSIOLOGY

muHa C (IPUHSATOTO 3a CTAaHIApT) B Iepecyere
Ha | rpamm Oenka romoreHnara. B umemuuecku-pe-
nepy3uOHHBIN TIEPHOJT 00IIas aHTHOKCHIAHTHAS
AKTUBHOCTh CHMYKAETCA YK€ K 5-ii MUHYTE UIIEMUU
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B 2 pa3a u coxpansercst Ha ypoBHe 0,04—0,05 mr/n
ButamuHa C B mepecuere Ha 1 rpamm Oenka roMo-
reHaTa B TEYCHHE BCETO HKCIepUMeHTa. B MoMeHT
penepdy3ur MOKHO OBLIO ObI 0XKHUIATH CYIIECTBEH-
HBIX U3MEHEHUH, OJTHAKO BEPOSITHO, YTO YCHIICHHE
B 3TOT MEPUOJI CBOOOAHOPATUKAIBHBIX MPOLECCOB
YPaBHOBEIIMBAJIOCH CHA0KEHHEM aHTHOKCHIaHTAMH
U3 KPOBH.

3SAKJTIOMEHUE

[omyueHnHble pe3ynbTaThl HOAPOOHO ONMHUCHIBA-
IOT U3MEHEHUS! aKTUBHOCTH (DEPMEHTOB HEPBBIX
JIMHUN aHTUOKCHUIAHTHOM 3aIllUTHI U OOIIEH aHTH-
OKCHJIAHTHOM aKTUBHOCTHU Ha CUCTEMHOM U OpraH-
HOM YpPOBHsIX B TeueHHe 20 MUHYT HIIEMHUYECKOIO
HOBPEXICHHS IIEYEHH! U B PaHHUI penepgy3uOHHbIH
nepuon.

20-munyTtHOE Tiepexkatue [1JIC c menpro BbI-
KJIFOUEHHs NEYE€HH U3 CUCTEMHOIO0 KPOBOTOKA IIPH
OIlEpaTUBHBIX BMEIIATENbCTBAX WM IPEKpaALICHUE
KPOBOCHA0XEHHs JaHHOTO OpraHa BCJEICTBHE JIPY-
I'Mx NpuuyuH B TeueHue 20—30 MUHYT ABISIOTCA
Hau0oJee akTyaJlbHbIMU BPEMEHHBIMU ITPOMEKYT-
KaMU M3y4eHUs (PyHIaMEHTAIbHbBIX ¥ KIMHUYECKUX
aCIIEKTOB UIIEMHYECKU-penep(y3nOHHOTO TOBPEX-
JIEHU NeYeHU. B 3T0 BpeMs opraH coxpaHseT xKu3-
HECIIOCOOHOCTB, U €Ille BO3MOXHO €ro COXpaHeHHE
IpU BOCCTAHOBJICHMH KPOBOTOKA, a IyTeM MeTa0o-
JMYECKOro BO3JECUCTBUS Ha HanOoJee YyBCTBUTEIb-
HBIE 3BEHBS [1aTOr€HE3a BO3MOXKHO IIPEIOTBPAIICHUE
pa3sBUTHSA NIEYEHOYHON HENOCTAaTOYHOCTH B MO3HUE
cpoku penepdy3un. Pe3ynbTaTsl HACTOSIIErO HCclie-
JIOBaHUs MOKa3ajau Pojb U3MEHEHUH aKTHUBHOCTH
KaTanasbl U CYNEPOKCUITUCMYTa3bl KPOBU U TIEYEHU
B TE€YEHUE PacCMaTPUBAEMOTO MATOJIOTHYECKOIO
npotiecca. Tak, moka3zaHo pa3BUTHE AuUcOaNaHca co-
otHoueHus: aktuBHoctu KAT/CO/] npu pa3sutun
UILIEMUYECKU-penep(y3MOHHOIO CHHPOMA CO C/IBU-
I'OM JAHHOTO COOTHOILEHMs B CTOPOHY Mpeodiaa-
HUS KaTajJa3HOW aKTUBHOCTH Ha CUCTEMHOM U CyTIEp-
OKCHUJAMCMYTAa3HOM Ha OPraHHOM YPOBHAX IOCIIE
BOCCTaHOBJIEHHS] KpOBOTOKa. Kpome Toro, ormeuaercst
YBEIMYEHNE aKTUBHOCTHU HCCIIETYyEMBIX ()EPMEHTOB
SPUTPOIUTAPHOU B3BECH, OCOOCHHO B MIIIEMUYCCKUAN
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MEepUOJ, U TEHJAEHIUU K MPOTPECCUPYIOIIEMY CHU-
KEHUI0 aKTUBHOCTH ITUX K€ (EPMEHTOB B TKaHHU
MEeYCHU. DTO yKa3bIBA€T HA BO3MOXXHOCTH OICHKH
(YHKITMOHAILHOTO COCTOSIHUSI CUCTEMBI OKHCITUTEIb-
HO-BOCCTAHOBUTEIILHOIO TOMEOCTAa3a KUBOTHOTO NpU
UIIeMHYECKU-penepdy3nOHHOM TOBPEXKICHUU Tie-
YeHH, a BMECTE CO CHIDKEHHOM OOIeH aHTHOKCH-
JIAHTHOM aKTUBHOCTBIO ITOKA3LIBAET HEOOXOIUMOCTD
MeTaboIMYeCKON MOAIEPKKH TaHHOTO 3BEHA CHUC-
TEMBbI HecTIeIU(PUIECKON PE3UCTEHTHOCTH.

OUHAHCUPOBAHUE UCCJIEJOBAHUSA

Pabota BBITIONIHEHA TP MOIEPKKE TOCYIAPCTBEHHOTO 3a/1a-
Husl MuHucTepcTBa 31paBooxpanenust Poccuiickoit denepaivu
(ot 28.01.2015 1. 4. 1, pazgen 1) «OcymiecTBieHHe TPHUKIAI-
HBIX HayYHBIX HCCIICJOBAHHI, B TOM YHMCJIE POBEJCHNE JOKIIH-
HIYECKHUX HCCIIEAOBAHUN JICKAPCTBEHHBIX CPEICTB M KIWHH-
YECKHX HCCIIEJOBAaHUN JICKAPCTBEHHBIX TPEIapaTOBY.
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ACTIVE DYNAMICS OF THE ENZYMES OF THE ANTIRADICAL PROTECTION
AND THE GENERAL ANTIOXIDATIVE ACTIVITY BY THE DEVELOPMENT
OF THE EXPERIMENTAL ISCHEMIC REPERFUSION OF LIVER

K.A. Popov, .M. Bykov, G.A. Ermakova, 1.Y. Tsymbalyuk

Kuban State Medical University of the Ministry of Health of Russia,
Krasnodar, Russia

Abstract. The purpose of the study: to research the active changes in several enzymes of the antioxidative protection
within the dynamical development of the liver reperfusion in rats.

Materials and methods: the study has been performed on 95 white non-lineal male rats with the mass of 240—280 g divided
into groups, the biological material of which has been sampled within 5—20 minutes of the ischemic period and 5—20 minutes
of the reperfusion period with the interval of 5 minutes. To evaluate the changes of the antioxidative system the activity of the
superoxide dismutase, the erythrocyte catalase and the liver homogenate as well as the general antioxidative activity have
been determined.

Results: the performed study has demonstrated the imbalance development for the relation between the activity of catalase
and superoxide dismutase by the development of the ischemic reperfusion syndrome with the change of this relation to the
prevalence of the catalase activity on the systemic level and the superoxide dismutase activity on the organic level after the
circulatory restoration. Besides the increase in activity of the studied enzymes from the erythrocyte, meal by 2 times in comparison
with the control group has been determined especially at the ischemic period as well as the tendencies to the progressive activity
decrease of the same enzymes in the liver tissue. The general antioxidative activity in the period of ischemic reperfusion has
been decreasing to the fifth minute of ischemia by 2 times and has lasted on the same level (0.04—0.05 mg/1 of vitamin C
in terms of 1 gram of homogenate protein) during the entire experiment.

Conclusion: the received results have demonstrated the possibility for the evaluation of the functional state for the system
of oxidative restorative homeostasis in an animal by ischemic reperfusion of the liver against the background of the lowered
general antioxidative activity. It was marked also the necessity of the metabolic support of this link within the system of non-
specific resistance for the correction of the developing disorders.
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The hepatic ischemia-reperfusion syndrome is  nological and morphological changes developing as
a complex of pathological and adaptive reactions of a result of the reduced blood circulation within an
an organism including a variety of metabolic, immu- organ with its further restoration [1—2]. The cessa-
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tion of the oxygen supply leads to the metabolic
inversion from aerobic oxidation to glycolysis, which
is less energy efficient; the change is accompanied
by the sufficient decrease of the ATP synthesis
in tissues and the accumulation of the under-oxidized
products. The further liver reperfusion is often a
cause to the considerable damage of hepatocytes,
capillary endothelium and epithelium of the bile
ducts.

The leading pathobiochemical development
mechanism of the ischemia-reperfusion syndrome
of liver is the oxidative stress. The imbalance be-
tween the tissue necessity in oxygen and its delivery
as well as the rapid increase of its partial pressure
in the liver tissue after the circulative restoration
provides favorable conditions for the formation of
free radicals (superoxide anion, hydrogen peroxide,
and hydroxyl radical). In its turn that leads to the
activation of processes concerning the peroxide oxi-
dation of lipids which causes the alteration of cellular
and subcellular membrane structures of hepato-
cytes [3—7]. The idea of processes accompanying
the ischemic reperfusion of liver may become the
basis for developing new scientifically justified
methods, which allow improve quality of transplant
and other general operations on the organs of the
hepatobiliary system and also lowering the risk of
postoperative complications.

The purpose of the present research is to study
the active changes in several enzymes of the anti-
oxidative protection within the dynamical develop-
ment of the liver reperfusion in rats.

MATERIALS AND METHODS

The study has been performed on 95 white non-
lineal adult male rats with the mass of 240—280 g.
The test animals have been captivated at the educa-
tional training-and-production department (vivarium)
of the Kuban State Medical University of the Minis-
try of Health of Russia. All studies have been per-
formed in accordance with “The Rules Accepted
in the European Convention on the Protection of
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Vertebrate Animals” (Strasbourg, 1986) and has
been approved by the local ethical committee of
the Kuban State Medical University of the Ministry
of Health of Russia. (protocol N 51 of 23.05.2017).
All manipulations have been performed under the
general anesthesia by means of Zoletil 100 remedy
(““Virbac”, France) in proportion of 10 mg/kg intra-
muscular.

The control group (Group 1) has been presented
by animals (n = 12) that have been sampled blood
in volume of 150 mcl from the caudal vena cava in 5,
10 and 15 minutes after the performed laparotomy.
The second control group (Group 2) has been made
up of animals (n = 10) that have been sampled blood
in volume of 150 mcl from the caudal vena cava in 5,
10, 15 and 20 minutes after 15-minutes-period after
the performed laparotomy. The animals of the 3rd
group (n = 15) after the median laparotomy have
been undergone the clamping of hepatoduodenal
ligament (HDL) analogue for 15 minutes including
the blood sampling in 5, 10 and 15 minutes after the
ischemia beginning in volume of 150 mcl from the
caudal vena cava. The animals of the 4th group
(n = 14) have been undergone the clamping of HDL
analogue for 15 minutes including the blood sam-
pling in volume of 150 mcl from the caudal vena
cava in 5, 10, 15 and 20 minutes of reperfusion.
To evaluate the changes on the organic level 4 groups
have been formed that have been sampled the liver
tissue in mass of 0,15—0,20 g. The control group
(Group 1p) has been presented by animals (n = 10),
that has been sampled the liver tissue in 5, 10, 15 and
20 minutes after the performed laparotomy. The
second control group (Group 2p) has been presented
by animals (n=10), that has been sampled the liver
tissue in 5, 10, 15 and 20 minutes after 20 minutes
after the performed laparotomy. The animals of the
3" group (n = 12) after the median laparotomy have
been undergone the clamping of HDL analogue for
20 minutes including the blood sampling in 5, 10,
15 and 20 minutes of ischemia. The animals of the
4™ group (n=12) have been undergone the clamping
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of HDL analogue for 20 minutes including the liver
sampling in 5, 10, 15 and 20 minutes of reperfusion.
Thus the biological material of the groups of animals
have been formed has been sampled within the period
of ischemia from 5 to 20 minutes and within the
period of reperfusion from 5 to 20 minutes with the
5-minute interval. Since blood and liver have been
sampled many times from the same animals, so for
further evaluation of the influence of the blood loss
and liver damage because of its partial resection the
analogical control groups of rats have been formed.

To evaluate the changes of antioxidative system
the activity of superoxide dismutase (SOD), catalase
(CAT), erythrocyte hemolysate and liver homoge-
nate as well as the general antioxidative activity
(AOA) in the liver homogenate have been deter-
mined. The CAT activity has been determined in
accordance to the utilization of hydrogen peroxide
that has been registered according to the absorption
of light by 260 nm [8]. The SOD activity has been
determined in accordance to the slowdown of the
quercetin self-oxidation [9]. The general AOA has
been determined by means of the FRAP method
(Ferric Reducing/Antioxidant Power) including the
excessive injections of Fe* ions and the photometric
reagent, namely 2,2°-dipyridyl [10]. In the liver
homogenate, the protein concentration has been
determined in accordance with the Bradford protein
assay including Coomassie dyes (Coomassie Bril-
liant Blue G-250) [11], the calculation of enzyme
activity and glutathione concentration have been
performed to 1 gram of protein homogenate.

The results of the study have been statistically
processed by means of the system of statistical ana-
lysis Stat plus LE. The received data have been
presented in form of a median (Me), 25" and 75™
percentile (p0,25/p0,75). Against the background
of the Mann-Whitney U-test the index changes have
been registered in animals of different groups while
the Wilcoxon signed-rank test has been used for eva-
luation of the difference in indices received from
animals of the same group, the difference by p <0,05
has been considered to be reliable.

EXPERIMENTAL PHYSIOLOGY

RESULTS AND DISCUSS

By the analysis of the received data, the most
expressed increase of the catalase activity in the
erythrocyte meal to the 10" minute of the ischemic
period has been revealed by 2 times in comparison
with the period of 5-minute-clamping of the HDL
analogue. Besides, during the comparison with the
control indices the catalase activity by the clamping
of the HDL analogue for 5 minutes has been lowered
by 14%. It is necessary to underline that the changes
in activity of the observed enzyme in the control
group of animals both during the ischemic and reper-
fusion period have been not detected. The further
development of the ischemic and reperfusion period
has been characterized by the high stable indices of
the catalase activity of erythrocytes on the level of
10—12 mmol/(I x min). Only to the 20™ minute of
the restored circulation the small increase of the
enzymatic activity by 10—20% has been observed
in comparison with the same indices by the previous
samplings. The activity of superoxide dismutase of
erythrocytes has varied within the greater limits and
its changes have not been that definite as by the
changes of catalase activity. To the 5" minute of
ischemia the SOD activity of the erythrocyte meal
has decreased by 10%, then similarly to the changes
in the catalase activity the increase by 1,9 times has
been detected. In what follows the increase of the
SOD activity by more 20% to the 15" minute of
ischemia has been detected as well as the relatively
low activity indices of this enzyme in the erythrocyte
meal to the 5" minute of the restored blood circula-
tion which has been higher than the control indices
by 1,5 times. In general, the reperfusion period has
been characterized by the lower values of SOD
activity in comparison with the ischemic period and
only to the 20™ minute of reperfusion the increase
in activity of this enzyme to the values of the 5-
minute ischemia has manifested itself (Table 1).

The evaluation of the activity proportion for
CAT/SOD has revealed it’s maintaining on the level
close to the one during the entire ischemia period
which may characterize (including the data of the

179



ITonoB K.A. u np. Becmnux PYV/IH. Cepusi: Meouyuna. 2018. T.22. Ne 2. C. 171—182

Table 1
The changes in the activity of enzymes of the antioxidative protection of erythrocytes
by the ischemia-reperfusion of rat’s liver (Me(p0,25/p0,75))
Period Time, C-CAT, CAT, C-SO0D, SOD,
min. mmol/(Ixmin) mmol/(Ixmin) rel.u. rel.u.
Ischemia 5 5,29 4,56 30,2 27,8*
(4,86/5,65) (4,28/4,89) (28,6/32,6) (25,4/28,9)
10 5,08 10,26*" 33,0 51,8*"
(4,72/5,44) (9,18/10,60) (31,3/33,7) (47,0/54,3)
15 6,02 10,30* 35,7" 61,3*"
(5,55/6,34) (9,83/10,79) (32,2/36,8) (55,5/63,9)
Reperfusion 5 5,33 11,45* 32,4 47,3*"
(4,95/5,70) (10,57/11,80) (30,4/34,0) (45,6/50,1)
10 5,25 11,09* 31,1 40,0*"
(4,85/5,5,77) (10,78/11,80) (30,2/33,5) (37,4/45,0)
15 5,40 11,84 34,5 38,9*
(5,02/5,82) (11,48/12,35) (31,6/36,8) (37,3/43,5)
20 5,23 13,06*" 33,5 48,3*"
(4,90/5,56) (12,40/13,85) (30,8/34,8) (44,5/50,4)
Note: * — statistically significant differences (p < 0,05) in comparison with the indices of the control group; * — statistically significant differences

(p <0,05) between two indices determined with the 5-minute-interval of ischemia-reperfusion. Abbreviations: CAT, SOD — the enzyme activity in rats
of the test groups; C-CAT, C-SOD — the enzyme activity of the control groups.

activity increase in both enzymes by 2 times) the
adaptive changes aimed at the preparation for the
development of oxidative stress during the period
of active restoration of the blood circulation. To
a certain degree such effect may be caused by the
increase in the activating influence of the superoxide
anion-radical on SOD and the hydrogen peroxide —
on CAT against the background of the general rela-
tive increase of the oxygen pressure in blood by the
liver release out of the systemic blood stream. The
reperfusion period is characterized by the increase
of the CAT/SOD proportion to 1,5—1,9 units which
indicates the primary generation of hydrogen perox-
ide and the possibly lowered resistance to the for-
mation of superoxide anion-radical.

The enzymes of the antioxidative protection
in the liver tissue have undergone changes mainly
to the progressive decrease of its activity. It’s inter-
esting to underline that the CAT activity in control
animals has lowered nearly to the indices by 1,5 time
less than the initial. In rats that have undergone
ischemia-reperfusion the catalase activity of the
liver tissue has decreased by 20% to the 10™ minute
of the ischemic period and by more than 20% to
the 20" minute of the same period in comparison
with the previous value of the studied index. In gene-
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ral, the indices of the catalase activity at this period
of the liver damage have corresponded with the cont-
rol indices.

The expressed lowering of CAT activity in aver-
age by 1,5—2 times in comparison with the control
indices has been revealed in animals at the reperfu-
sion period. The SOD activity in the liver tissue of
rats from the control group has not changed in time
by blood sampling without the modeling of ische-
mia-reperfusion. In animals of the test groups the
lowering of the SOD activity of the liver has been
determined by 15% to the 5" minute of ischemic
damage of the organ. The reperfusion period has
been characterized by the indices of SOD activity
within the limits of control indices in 5—15 minutes
after the restoration of blood stream including the
lowered enzyme activity to the 20" minute by 25%
in comparison with the control indices (Table 2). The
proportion of CAT/SOD activity of liver homoge-
nate at the ischemic period has been characterized
by the values close to one (1,2—1,6 units) including
the unreliable prevalence of the catalase activity. It
may be necessary to the partial return of active
oxygen forms to the link of the electron transference
in conditions of the lowered partial oxygen pressure
in the ischemic tissue and provides the more effec-
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tive running of energetic metabolism. At the reper-
fusion period, the CAT/SOD proportion has changed
towards the prevalence of the SOD activity (0.5—
0.8 units). At this period, the acute increase of the

liver oxygenation has been accompanied by the hy-
perproduction of free radicals, first of all — of the
product of monoelectronic oxygen restoration, namely
the superoxide anion-radical.

Table 2
The changes in the activity of enzymes of the antioxidative protection of rat’s liver
by its ischemia-reperfusion (Me(p0,25/p0,75))
Period Time, C-CAT, CAT, C-SO0D, rel.u./g SOD, rel.u./g
min mmol/(Ixminxg of protein) mmol/(Ixminxg of protein) of protein of protein
Ischemia 5 2,71 2,52 12,5 10,7*
(2,35/2,90) (2,30/2,78) (11,8/12,8) (10,2/11,1)
10 2,17 2,01" 11,6 9,0**
(2,02/2,42) (1,79/2,20) (11,4/12,0) (8,4/9,6)
15 1,88 2,39 12,0 9,7*
(1,60/2,03) (2,00/2,48) (11,7/12,4) (9,2/10,0)
20 1,88 1,72° 11,8 9,1*
(1,59/2,02) (1,54/1,95) (11,5/12,3) (8,8/9,4)
Reperfusion 5 2,31 1,41* 11,7 12,4"
(2,01/2,56) (1,23/1,59) (11,3/12,1) (11,7/12,8)
10 2,17 1,61* 11,8 11,8
(2,00/2,41) (1,43/1,72) (11,5/12,1) (11,5/12,2)
15 1,83" 0,80*" 12,0 12,2
(1,60/1,97) (0,73/1,05) (11,6/12,3) (11,8/12,5)
20 1,94 1,23* 11,5 8,5
(1,64/2,10) (0,95/1,36) (11,3/11,9) (8,0/9,0)
Note: * — statistically significant differences (p < 0,05) in comparison with the indices of the control group; * — statistically significant differences

(p < 0,05) between two indices determined with the 5-minute-interval of ischemia-reperfusion.
Abbreviations: CAT, SOD — the enzyme activity in rats of the test-groups; C-CAT, C-SOD — the enzyme activity of the control groups.

The research of the general antioxidative ac-
tivity of the liver homogenate in control animals has
revealed its restoration during the entire experiment
on the level of 0.08—0.10 mg/1 of vitamin C (taken
as standard) for 1 gram of homogenate protein.
At the period of ischemic reperfusion the general
antioxidative activity has lowered already to the
5™ minute of ischemia by two times and has been
maintained on the level of 0.04—0.05 mg/1 of vita-
min C for 1 gram of homogenate during the entire
experiment. At the moment of reperfusion the signi-
ficant changes could be expected but it is possible
that the increase of free-radical processes at that pe-
riod is balanced by the supply of antioxidants from
blood.

CONCLUSION

The received data describes the changes in the
enzyme activity of the first lines of the antioxidant
protection and the general antioxidative activity on
systemic and organic level in details during 20 minu-

EXPERIMENTAL PHYSIOLOGY

tes of ischemic liver damage and at the early reper-
fusion period. 20-minute clamping of HDL to ex-
clude the liver out of the systemic blood circulation
by surgical interventions or the break of blood supply
of the organ as a result of other reasons for 20—
30 minutes are the most urgent time periods for
studying the fundamental and clinical aspects of
ischemic reperfusion of liver. At that time, the or-
gan maintains its viability and it is still possible to
preserve it by the circulatory restoration; by the
metabolic influence on the most sensible pathogenic
links the prevention of the developing liver insuffi-
ciency at late stages of reperfusion. The results of the
present study have demonstrated the role of changes
in the activity of catalase and superoxide dismutase
of blood and liver during the observed pathological
process. So the development of imbalance of CAT/
SOD activity proportion by the development of the
ischemic reperfusion syndrome with the change of
the proportion towards the prevalence of the catalase
activity on the systemic level and of the superoxide
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dismutase on the organic level after the restoration
of blood circulation. Besides the increase in activity
of the studied enzymes in the erythrocyte meal
especially at the ischemic period has been deter-
mined as well as the tendency to the progressive
activity decrease of the same enzymes in the liver
tissue. This proves the possible evaluation of the
functional systemic state of the system of the oxi-
dative-restorative homeostasis in animals by the
ischemic reperfusion of liver; against the background
of the lowered general antioxidative activity it pre-
sents the necessity of the metabolic support of this
link in the system of the non-specific resistance.
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AccouumAlund nOJIMMOPPU3MATEHA CC16
C PAKTOPAMU PUCKA DOPMUNPOBAHUA
BPOHXOOBCTPYKTUBHOIO CUHAPOMA Y OETEUN

E.H. CesmBepcroBa, O.A. bamkuna, T.P. CtpoiikoBa,
J.®. Cepruenko, U.A. ABepuna

denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa3oBaTelIbHOE YUPEKICHHUE BBICIIET0 00pa3oBaHUs
«AcTpaxaHCKHH TOCYJapCTBEHHBIH MeTUIUHCKUH yHUBepcuTeT» Poccun M3 PD, Actpaxans, Poccus

CunHnpoM OpOHXHMANBHONH OOCTPYKIMH — 3TO CHMIITOMOKOMILIEKC, BO3HUKAIOIIUI Ha ()OHE CY)KEHHS WM OKKIIO3UU
OPOHXOB Pa3IMIHOTO KaaHOpa BCICACTBHE OPOHXOCIAa3Ma, OTEKa W BOCIIAIICHHS CJAM3HMCTON 000I0UKH OpOHXA, TMIICPCEKPEIINU
CIIM3Y WM CIAaBJIMBAHUs OKPYKAIOMIUMH CTPpYKTypaMu. bpouxooocTpykTuBHbiii cunapoM (BOC) — oaHo u3 HanboJiee 4acTo
BCTPEYAEMBIX MMATOJIOTHYECKUX COCTOSHUM B meauaTpudeckoit npaktuku. Mcexox BOC MoxkeT ObITh pa3inyeH: OT MOJHOTO
HCYC3HOBCHHS KIMHIMYCCKUX MPOSBICHUH 0 XPOHHU3ALWHU TPOIECCa, WHBAIUIHOCTH WU Jaxe JeTanbHOro ucxoxa. Coot-
BETCTBEHHO, M3yUCHHE JAHHOU MPOOIEMBI M IOMCK METOJIOB paHHEH AMAarHOCTHKH M IporHo3upoBaHuA ucxoxa bOC sBmsercs
BEChMa aKTyaJIbHON MPOOIEMOA.

C uenbto BoisiBiieHus (akropor pucka BOC u yTouHeHHs accoranuy ¢ Humu nonumopdusma rea CC16 o0OcienoBaHo
126 nerelt, OTHOCAIIUXCA K OCHOBHOM Ipymre, U 58 U3 IpyMIibl CpaBHEHUSL.

B xone uccnenoBanus okasaHo TpurepHoe Biusiaue Ha GopmupoBanue bOC comyrerByromeit JIOP matonoruum, ots-
FOIEHHOTO JIMYHOTO M CEMEHHOT0 ajieproaHamMHe3a, a TAKKe PEeLHUIUBUPYIOLIETO XapaKTepa PecupaTopHbIX HHPEKIUH Ha
MIEPBOM T'OJTy KHU3HH.

Brisiiaena acconuanus nonumopdusma AA reda CC16 ¢ HaaM4MeM OTATOIICHHOI'O ajuIeproaHaMHe3a W 4acThIMU JIIH-
sogmamu OPBU, a taxke BiAMsHUE HaHHOTO IeHOTHIIA HA PaHHUN NEOIOT pecrupaTOpHBIX 3a0oyieBaHMid y neted. JlokasaHa
cBa3b reroruna GG c conmyrcrBytomelt JIOP-naTonorueit cpeay nalueHToB ¢ penuauBupyomum redenuemM bOC.

KioueBble ci10Ba: OPOHXOOOCTPYKTHUBHBIM CHHIPOM, II€TH, OCTPBIA OOCTPYKTHBHBIH OpOHXHT, PELMIUBHPYIOIIUH
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OcTtpsle pecriupaTopHble HH(EKIUU y neTel
SIBIITFOTCS] 3HAYUMOM MPOOIeMON COBPEMEHHOM T1e-
muatpuu [1, 2]. B psage ciydaeB teuenue OPBU
COIPOBOXKAAETCS Pa3BUTHEM OPOHXOOOCTPYKTHB-
Horo cunapoma [3]. Ilo faHHBIM pa3INMYHBIX JIUTE-
paTypHBIX UCTOYHUKOB, CUHIPOM OpOHXHATbHOM
oOcTpykiu Ha (OHE OCTPBIX PECITUPATOPHBIX BU-
PYCHBIX 3a00jeBaHU BCTpedaeTcs y netreit 1o 55%
cinyyaes [4].

BpouxoobctpykTuBHblil cuaapom (BOC), unu
CHH/IPOM OpOHXHAIBHOM OOCTPYKIIMH, — 3TO CHMII-
TOMOKOMIUIEKC, CBSI3aHHBIN C HapyIIEHUEM OpOHXH-
ATBHOM ITPOXOIUMOCTH (DYHKLIMOHAIBHOTO WX Opra-
HMYECKOTO MpoucxoxaeHus. Kimmnuueckue nposisiie-
Hus BOC cknaapiBaloTCsl U3 yAJIMHEHUS BBIJOXA,
HOSIBJICHUS HKCIHUPATOPHOTO HIyMa (CBUCTSILEE,
IIYMHOE JbIXaHUE), IPUCTYIIOB yIyIIbs, y4acTUs
BCIIOMOTATEIbHON MYCKYJIaTyphl B aKT€ JIbIXaHMS,
4acTO pa3BUBACTCS] MAIONIPOAYKTUBHBIN Kamienb [4].

Haubonee yvame cuHapom OpoHXHANbHON 00-
CTPYKLIMHU pa3BUBAETCS B pAaHHEM WMJIM JOUIKOJIbHOM
BO3pPAacCTe, YTO CBA3AHHO C aHATOMO-(hU3HOIOTNYe-
CKUMH OCOOEHHOCTSIMHM OpraHu3Ma JeTeil: Haauuue
y HUX THUIEPIUIa3UH KeJIe3UCTON TKaHU, CeKpeIHs
NPEeUMYILECTBEHHO BA3KOH MOKPOTBI, OTHOCUTEIb-
Hast Y30CTb JIbIXaTeNbHBIX MyTeH, MEHbIINH 00beM
IIQIKUX MBIIIL, HU3Kasl KoJulaTepaibHasi BEHTUIIA-
1151, HEZIOCTATOYHOCTh MECTHOTO UMMYHHUTETA, OCO-
OenHocTH cTpoeHUs nuadparmsel [5, 6]. OgHako
(dopMHupoBaHKE CHHAPOMa OPOHXHATIBHON OOCTPYK-
MM 3aBUCUT HE TOJBKO OT BoO3pacTa peOeHKa,
a Taoke OT OOJBIIOrO KOJIWYECTBA IIPEApacoJiara-
forux (hakTopos [7].

BosnbIioe BHUMaHuE B MOCIEIHNE TOIBI YIS
€TCsl pOJIM TEeHETUYECKUX MOTUMOP(HU3MOB B BO3-
HUKHOBEHHMH T€X WJIM MHBIX MaTOJOTUYECKHUX CO-
crossHui. Hambomnee onacHbIM 1151 hOPMHUPOBAHHS
MHOI'MX OOJIe3HEeH cUMTaeTcsl coueTaHue Hebusaro-
NPUATHBIX aJljieJieldl HECKOJIBKUX MeHOB C HAJTMUUEM
npepacroaralonmx (pakTopoB KOHKPETHOTO 3a00-
JIEBAHUSI.

I'en CC16 onpenenser CMHTE3 OJJHOUMEHHOTO
0esika CHEeLUaIbHBIMU CEKPETOPHBIMU KJIETKaMU
6ponxos (Clara cells), Ha 10J1F0 KOTOPOTrO MPHUXO-
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autcst 10 7% Bcex 0eIKOB OpOHXMANBHOU CITH3H,
WTPaKoIel BaXHYIO POJIb B BOCHAIUTENILHOM peak-
1uK B Oponxax. J[okazaHo, 4TO MyTaHTHBIE ayuIen A
rena CC16 mpenpacnonaratoT B TOMO3UTOTHOM
cocrosauu (10% nacenenus) k actme. OIHaKO JTaH-
HBIX paboOT Ha HACTOSIINI MOMEHT KpaiiHe MaJo,
OHM TOCBSIIIIEHBI OUCKY F€HHO-(PEHOTUHYECKUX
accouuanuil pecnupaTOPHBIX MATOJOTUUA Cpeau
B3pOCIIOi KaropTsl O0JIBHBIX [8].

BpoHX000CTPYKTUBHBIN CHHIPOM SIBIISIETCS HAM-
OoJree 4acTol MPUIMHOM JIbIXaTEeIBHBIX PACCTPONCTB
y aereit [9], a ©cxo0M OPOHXUAITBHON OOCTPYKIIUU
MMOMUMO TIOJTHOTO KJIMHUYECKOTO BBI3IOPOBICHUS
Hepenko sBusiercs penuauBupoBanue bOC wnm
XpOHU3AIUSA OPOHXO0JIETOYHOTO Tporecca. OgHaKo
Ha CETOMHAIIHUNA JAEHBb 0 CHUX MOP OTCYTCTBYET
€IMHBINA TOAXO0/l K paHHEW TUarHOCTUKE W TPOTHO-
3UPOBAHUIO MCX0J1a OPOHXOOOCTPYKTUBHOTO CHH-
IpOMa, 4TO JeJaeT U3yuyeHHe NaHHOU MpoOIeMbl
BEChbMa aKTyallbHOW B CTPYKType COBPEMEHHOM
MeIUaTPUH.

MATEPHWAJ1bl U METOADI
NUCCNIEAOBAHUA

Jl1s1 BBITTOSTHEHUST TaHHOU PabOThI MPOBEACHO
obcinenoBanue 184 merel, HAXOMAIMUXCS HA JIEUEHUN
u oocnenoBaruu B 'bY3 AO OJIKb um. H.H. Cu-
JIMILEBOM T. AcTpaxaHu. Y pOAUTEIEH U ONIEKYHOB
JeTel MOIYyYeHO coryiachue Ha o0paboTKy mepco-
HaJbHBIX JaHHBIX.

OOcnenyembie TalMEHTHl OBLIA pa3ieeHbI
Ha 3 cpaBHHBAaEeMbIC TPYIIIIHL:

1) netu 10 7 €T ¢ AMarHO30M OCTPBI OOCTPYK-
TUBHBIN OpOHXHUT (1 = 54);

2) metu 10 7 JET C AMArHO30M PEIUIUBUPY-
o o6ponxur (n = 72);

3) netu ¢ OGpoHxmanbHON acTMO# 10 17 mer
(n=158).

B kauecTBe KOHTPOIBLHOM TPyMITBI OBLTO 0OCITe-
noBaHo 50 YCIIOBHO 37I0pPOBBIX JIET€H C COOTBET-
CTBYIOIIEH BO3PACTHOW KaTEropueH, y KOTOPBIX
B aHaMHe3€ He ObIO HU OJHOTO 3IH30/1a OPOHXO0-
O0OCTPYKTHBHOTO CHHAPOMA.

AJUIEPTOJIOI'MA. JEPMATOJIOI'MA
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o Bo3pacTy nmetu ObLIH pacrpeneNieHbl Cey-
IOITUM 00pa3zoM:

B 1 rpynme: nereit no 3-x jset — 33%, ¢ 3
o 7 nmetr — 67%:;

BO 2 rpynne: 10 3-x net —41%, ¢ 3 no 7 ner —
59%:;

B 3 rpymme: 10 3-x et — 10%, ¢ 3 1o 7 ner —
43%, ctapme 7 net — 47% marueHToB.

B rpymnmax manueHToB ¢ OCTPhIM OOCTPYKTHB-
HBIM OPOHXUTOM U PEIUJAUBUPYIONIIM OPOHXUTOM
npeobraganmu neBouku (56% u 58% cooTBETCTBEH-
HO), TOT/1a KaK Cpeau OOJIbHBIX C OPOHXHATBLHOU
acTMOi OoJblIee KOJUYECTBO ObUIO MallbUMKOB
(64%).

VY nanueHToB MmoipoOHO M3y4YeHa MEIUIIMHCKAS
JOKYMEHTAIlUs1, IPOBEACH COOp aHAMHECTUYECKUX
JAHHBIX C MOMOIIBIO CIEUUATBHO pazpaboTaHHbBIX
AHKET-OIPOCHUKOB, POBEIECHO CTaHIAPTHOE KIIMHU-
4ecKoe, JIabopaTopHoe (BKITIOUaroIee: OOIIeKINHN-
YeCKO€, MMMYHOJIOTHUECKOE, MOJIEKY ISIPHO-TEeHETH-
YeCcKOe HCCIe0BaHNE), MHCTPYMEHTAILHOE O0CIe-
noBanue (pentreHorpadus OI'K, cnuporpamma,
oponxodoHorpamma, nukdiaoymerpust, IKI'). Mo-
JEKYJSIPHO-TEHETUUECKOE MCCIIEeIOBaHUE ISl OTIpe-
nenenus norumopgusma rena CC16 BIOTHEHO
nyTteMm BeineneHus JJHK u3 neiikorutoB nepude-
pUYECKOl KPOBHU C MOCIENYIOMHUM T€HOTUIIHPO-
BaHHEM IOJIUMOP(PHBIX MapKepOB HM3y4aeMbIX T'e-
HOB C TTOMOIIBIO TTOJIMMEPA3HOU IEMHON peakiuu
U aHanu3a noauMopdusMa IIUHBI PECTPUKIIMOH-
HBIX )parMeHToB.

[Tomyuennple naHHBIE OBUTH OOCUYMTAHBI HETia-
pamMeTprUYecKUM METOJ0M MEAMIIMHCKON CTaTUCTH-
KM — KpuTepueM > [lupcoHa ¢ moMoIbI0 Ipo-
rpammbl STATISTIKA 6.0.

PE3VYJIbTATbI U UX OBCY>XAEHUE

[Ipu ananm3e aHaMHECTUYECKUX JIaHHBIX BBISB-
JIEHO, YTO aJlJieproaHamMHe3 ObLI OTATOILEH Y M0/1aB-
JISTIOLIET0 yucia OOJbHBIX ¢ OpOHXHUAIBHON aCTMOM
(84%), B TO BpeMs Kak y €Tl ¢ BIEPBbIC BOSHUK-
muM BOC mums B 41% ciygaes (i, , = 23,057;
p <0,01; df = 1). Ilpu peuunuBHupyromeM TeYeHUN
OOCTPYKTHBHOTO OpOHXHUTA OTATOIIECHHBINA aJlIepro-
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aHaMHe3 oTMeueH Y 60% ManueHTos: ., = 4,452;
p<005df=1wuy,,;=9520;p<0,01;df =1.
[TomyyeHHBIE OTIWYHUS OKA3aJUCh CTATUCTHYECKH
3HAYMMBIMHM, YTO JIaeT HaM BO3MOYKHOCTb OTMETHTh
JAHHBIN (HAKTOP pUCKA KaK MPETUKTOP Pa3BUTHUS pe-
[IUIUBUPYIOIIETO OPOHXUTA U OPOHXUATHLHOMN aCTMBL.

[Ipn aHanu3ze MEOUIIMHCKOW AOKYMEHTAIMU
Y UHAUBHAYAIbHBIX aHKET OTMeYeHa Haubolee
BBICOKAsh 4acTOTa BCTPEYAEMOCTH CKOMIIPOMETH-
POBaHHOTO CEMEMHOTO aieproaHaMHe3a y OOJIbHBIX
¢ O6ponxuanbHoit actmoit — 30 (52%) mo cpaBHe-
HUIO ¢ MallMeHTaMu 1epBoii (26%) (%%, 5 = 7,803;
p < 0,01; df = 1) u BTOpOIi (32%) (¥, 5 = 5,204;
p <0,05; df=1) rpynm.

OTsromeHHass HaCJIEICTBEHHOCTDh 110 OPOHXM-
AJIBHOM aCTME JIOCTOBEPHO Yallle BCTPEUYaIach Cpeau
nanveHToB 3-i moarpymnmsl — 26 (46%) mo cpaBHe-
auio ¢ aetbMu ¢ O0B (22%) u PB (27%) () 113 =
=6,947; p < 0,01; df = 2). CiienoBarenspHoO, OTIro-
IICHHAs HACIICACTBEHHOCTh HE TOJIBKO IO OpOHXH-
aJlbHOM acTMe, HO | 110 IPYTHM HO30JIOTHYSCKUM
(hopMaM aIeprudeckux 3a00JIeBaHUi B cEMbE MO-
JKeT OBITh paclicHeHa KaK OCHOBHOM TPHUI€PHBIN
dakTop hopmMupoBaHus OPOHXHAITBHOW aCTMBI.

B xone mccrnenoBanus T0Ka3aHO BIHMSHUE CO-
myTcTBYIomEeH naroyioruu JIOP-opraHoB Ha dhopmu-
pOBaHHE PEHUINBHUPYIOMIETO XapaKTepa CHHAPOMA
OpoHXHAIBHOUM 00CTpyKIMK. Kak moka3aau Haim
HCCIICIOBAHMS, Y TIAIUCHTOB C PEIIUAUBUPYIOIIIM
oponxuroM — 48 (66%) u OpOHXHAIBHOH acT-
Mou — 37 nereti (64%) DTOCTOBEPHO Yallle OTMEUe-
HO Haymuue JIOP-narooruu mo cpaBHEHHIO C 0OJIb-
HBIMH C OCTPBIM OOCTPYKTUBHBIM OpOHXHUTOM (44%):
s =4221;p<0,05df=1uy’,,=6222;p<
<0,05; df = 1. CnegoBaTenbHO, JaHHBIA (aKTOP
pHCKa pacleHeH KaK IMPEINKTOP Pa3BUTHUS pPeIlr-
nusupytomero tedenuss bOC u dhopmupoBaHms
OpOHXHMAIBHOMN aCTMBI.

VY manueHToB ¢ PeHUANBUPYIOIMINM TEUECHHUEM
OOCTPYKTUBHOTO OPOHXHMTA JIOCTOBEPHO YaIlle OTMe-
YeH B aHAMHe3€ paHHUU Je0IT pecnupaTopHbIX
3a00JIeBaHUH 110 CPABHEHUIO C OOJIHHBIMU OCTPHIM
00CTPYKTUBHBIM OpOHXHUTOM (1 = 45; 62,5% u n = 24;
44% cootBeTcTBeHHO) %> = 4,061; p < 0,05; df = 2.
Ta e TeHIIeHIUS TPOCIEKUBACTCS MEXKITy JaHHbI-
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MU TPYIIaMH 10 KOJIMYECTBY YaCTO OOJICIOIINX Jie-
Teit * = 3,955; p < 0,05; df = 1. Craructuyecku
3HAYUMOM 3aBHCHMOCTH MEXIy 4acTOTOW pecrupa-
TOPHBIX 3200JIEBaHUI ¥ PAaHHUM JIe0I0TOM B TpEThei
rpyImiIe He BeIABIEHO. Takum 06pa3om, MOKHO clie-
JaTh BBIBOJ, UTO PaHHUU NEeOIOT pecmupaTopHbIX
3a00JICBaHUHN M YaCThIe BUPYCHBIE HH(PEKIINHA OKa-
3BIBAIOT BIMSHUE Ha (YOPMHUPOBAHUE PEIUIUBHPY-
IOIIET0 TEYCHUsI OOCTPYKTUBHOTO OPOHXHTA y IETEH.
B Xxome reHeTH4ecKoro MccieoBaHus BhISBIIC-
Ha accormarus reHa CC16 ¢ pa3BUTHEM pelUIUBU-
pyroriero OpoHxuTa 1 OPOHXHAILHOM aCTMBI, TOT/Ia
KaK B TPYIIE AETeH ¢ OCTPHIM OOCTPYKTUBHBIM
OpPOHXHUTOM pacrpe/ieJIeHHeM TeHOTUTIOB TPaKTHYe-
CKHM HE OTJIMYUJIOCH OT YCIIOBHO 3J0POBBIX JeTeH
(tabun. 1). 'enotun GG yarmie BcTpeyancs MpH pe-

nuauBupytomuM oporxure (0,50), uem pu ocTpom
obctpyktuBHOM Oponxure (0,39) nu GpoHXHATBEHOMN
actme (0,31), Torna kak reHotun AG, HampoTHB,
IIPU PEHUAUBUPYIOIIEM OPOHXHUTE OTMEUYEH PExe
(0,30), wem mpu OOB (0,52) u BA (0,52). I'omo3u-
TFOTHBINM reHOTUN AA Hanie BCTpevaycs NpH peru-
nusupytomem teuenun bOC (0,20) u BA (0,17)
o cpaBHeHuto ¢ OOb (0,09). Takum o6pazom, 10-
Ka3aHO JIOCTOBEPHO 3HAYMMOE BJMsIHUE Ha (HOpMU-
poBanue peruauBupyromero TeueHus CbO u 6poH-
XUATbHON acTMBl TOMO3UTOTHOTO TeHOTUNa AA
(¢ = 4,862; p < 0,05), a TaKxxkKe JOKa3aHO JOCTOBEp-
HOe mpeobiaanue roMmo3urotHoro resoruna GG
B TPyNIIE ¢ PElUIUBUPYIOIUM OPOHXUTOM (Y =
= 6,344; p <0,05).

Tabnnua 1. Table 1

PacnpepeneHve reHOTUNOB M YacToT annenen reHa CC16 /

Distribution of genotypes and frequencies of the alleles of the gene CC16

FeHotunbl / MpakTnyeckn 3poposkle / OcTpblii 0BGCTPYKTUBHBIN Peumnamvempyowmin 6poHxmT/ BpoHxuaneHasa actma /
Genotypes Practically healthy OpoHxuT / Acute Recurrent bronchitis Bronchial asthma
(n=50) obstructive bronchitis (n=72) (n =58)
(n=54)

G\G 22 (44%) 21 (38,9%) 36 (50%) 18 (31%)

A\G 24 (48%) 28 (51,9%) 22 (30,5%) 30 (51,7%)

A\A 4 (8%) 5(9,2%) 14 (19,5%) 10 (17,3%)

Annenn / n=74 n=82 n=94 n=288

Alleles

G 46 (62,2%) 49 (59,8%) 58 (61,7%) 48 (54,5%)

A 28 (37,8%) 33 (40,2%) 36 (38,3%) 40 (45,5%)

[Ipu cpaBHEHMHU pacTipe/ieneHnsi TEeHOTUIIOB I'eHa
CC16 cpenyu mareHToOB, B aHAMHE3€ KOTOPBIX OTME-
YEeHO HAIMYME aJIePrUYecKuX 3a00JIeBaHUi, BBISB-
JeHo Haubomblee nmpeobiagaHue reHoTuna AA
Cpely MaIMeHToB ¢ OpoHXuanbHOM actMmoi (18,4%)
IO CpaBHEHMIO €O 2 cpaBHUBaeMoi rpymmoi (13,9%)
u ocobenHo ¢ 1-i1 (9,1%). A Takxe OTMEUYEHO CTaTu-
CTUYECKU 3HaunMoe mpeodnamganue reHotuna GG
cpeau mauueHToB 2-i rpymnmsl n = 26; 60,5%
10 cpaBHEHMIO ¢ 1-if 1 = 6; 27,2% (Cgonc = 8,550;
p <0,01) u 3-i rpynmmamu 7 = 17; 34,7% (’cac =
=6,011; p < 0,05) (Tabu. 2). [To pacnpenenennro
aJieNel 3HAYUMBIX OTJIMYUN HE BBISABICHO.

[pu uccnenosannu nonumopdusma reaa CC16
Cpeau MalMEeHTOB, UMEIOIINX COMYTCTBYIOIIYIO
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JIOP-maronoruro, 0OTMEUEHO JOCTOBEPHOE MpeodIia-
naane reHotuna GG mpu oCTpOM U PEIUIUBUPY-
IOIHUM OpOHXUTAX MO CPABHEHUIO C OPOHXUATLHOM
actMoii (x> = 11,658; p < 0,05; df = 4), Toraa kak
Cpeau MalMeHTOB ¢ OPOHXHMATBHON acTMOM CTaTH-
CTHYECKH 3HAUMMO TIpeobnanan resotun AG: y°, ;=
=9,094; p <0,05; df = 2; v*, ; = 6,393; p < 0,05;
df =2 (tabmn. 3).

[Ipu cpaBHEeHUM pacHpeaesieHHl TeHOTHUIIOB
reda CC16 cpenu Bcex oOciienyeMbIX JeTei BbISB-
JICHO CTaTHUCTHYECKU 3HAYMMOE MpeodiiaJlaHne TeHO-
Tina AA y ManueHToB, B aHAMHE3€ KOTOPBIX OBLT
OTMEUEH paHHUU AEOI0T PeCIUPATOPHBIX UHPEKITHIA
(10 Tona): aoan = 4,356, p <0,05; df = 1; Pagan =
9,401; p<0,01; df = 1 (Tabm. 4).
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Tabnmuya 2 / Table 2

PacnpepeneHve reHOTUNOB M YacToT annenen reHa CC16 cpean naumeHToB C OTAroLWeHHbIM ansieproaHaMHe30M /
Distribution of genotypes and frequencies of the alleles of the gene CC16

amongpatients with a history of allergic anamnesis

ARVI for up to a year

FeHoTunbl / 1. OCTpbIt 06CTPYKTUBHEII 2. PeunamsupytoLmi 3. BpoHxvanbHas actma / vip
Genotypes BPOHXUT / BPOHXUT / Bronchial asthma
Acute obstructive bronchitis Recurrent bronchitis (n=49)
(n=22) (n=43)
G\G 6 (27,2%) 26 (60,5%) ¢ 17 (34,7%) XZ =11,505; p < 0,05
A\G 14 (63,7%) 11 (25,6%) I 23 (46,9%) (1-2) XZG\G—A\G =8,550; p< 0,01
A\A 2(9,1%) 6 (13,9%) 9(18,4%) (2-3) X2G\G_A\G:6,O11; p <0,05
Annenn / n=36 n=54 n=72
Alleles
G 20 (55,6%) 37 (68,5%) 40 (55,6%) p>0,05
A 16 (44,4%) 17 (31,5%) 32 (44,4%)
Tabnnua 3 / Table 3
PacnpeneneHue reHoTMNoB 1 YacToT annenein reHa CC16 cpeau nauveHToB,
MMeILWMX CONyTCTRYIOLWYI0 naTonoruio JIOP opraHos /
Distribution of genotypes and frequencies of alleles of the gene CC16 among patients
with concomitant pathology of ENT organs
FeHoTUNbI / 1. OcTpbIit 0BCTPYKTUBHbIN 2. Peunameumpytomia 6GpoHXuT / 3. BpoHxnanbHasi actma Xz; p
Genotypes BPOHXNT / Recurrent bronchitis Bronchial asthma /
Acute obstructive bronchitis (n=48) (n=37)
(n=24)
G\G 15 (62,5%) 25 (52,1%) 10 (27,0%) x> =11,658;
A\G 9 (37,5%) 16 (33,3%) 22 (59,5%) p2< (2'85694_
A\A 0 (0%) 7 (14,6%) 5(13,5%) ’é‘jo 05
: =6,393;
Annennu / n=33 n=64 n=59 X2s ™ 9,999,
Alleles p<0,05
G 24 (72,7%) AN 41(64%) A 32 (54,2%) A
A 9(27,3%) | 23 (36%) 27 (45,8%) |
Tabnnuya 4 / Table 4
PacnpeaeneHue reHotunos reHa CC16 cpeau o6cneayemMbix NauneHToB
B 3aBMCUMOCTMU OT HaJIN4YMS N OTCYTCTBUS paHHux anu3ogoB OPBU B aHamHe3e /
Distribution of genotypes of the gene CC16 among the patients under examination,
depending on the presence or absence of early episodes of ARVI in the history
OPBW po roga / leHoTuNbl / Genotypes Xz; p

G\G A\G A\A
Wmenuck / There were 43 (41,7%) 37(35,9%) T 23 (22,4%) Coena = 4356 p < 0,05;
(n=103) Lanona=9401p<0,01;df=1
He umenucek / Were not available 32 (39,5%) 43 (53,0%) | 6 (7,5%)
(n=81)
Annenu / Alleles p>0,05
G (n=155) A (n=109)

80 (51,6%)

60 (55,0%)

75 (48,4%)

49 (45,0%)
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Tabnnya 5 / Table 5
Pacnpenenenue reHoTunos reHa CC16 cpeau naumeHToB
YacTo 6oseLWmX OCTPbIMU PeCNUpPaTOPHbIMU 3a6oneBaHnamMm /
Distribution of genotypes of the gene CC16 among patients
who often suffer from acute respiratory diseases
FeHoTunbl / 1. OCTpbIi 06CTPYKTMBHBI 2. Peunpysumpytowwmin 6poHxut / | 3. BpoHxuanbHas actma / Xz; p
Genotypes BPOHXUT / Recurrent bronchitis Bronchial asthma
Acute obstructive bronchitis (n=58) (n=44)
(n=35)
G\G 16 (45,7%) 28 (48,3%) Y 11(25%) X =9,863; p< 0,05
(o) 0, (o)
m 7 2387,3 f’) 191(?1251//;) ~a 294 504550/47) (1-2) 25 an= 4.078;p < 0,05
2 > & 6) (1-3)% g ean = 5:290; p < 0,05

BrIsBIIEHBI CTATHCTUYECKH 3HAYUMBIE OTIAYHS
pacnpenenenuii renotunos reHa CC16 cpenu yacto
OoneromuX JieTell BceX CpaBHUBAEMBIX IPYIIL: )~ =
=9,863; p <0,05; df =4 (tabn. 5).

CoriacHo JaHHBIM Ta0muIbe! 5 reHoTun AA
JIOCTOBEPHO yalle mpeodiiaian cpeu naueHToB
2-ii TPYNIBI IO CPABHEHMIO C 1-H: ¥’y an = 4,078;
p <0,05; df = 1, makcuManbpHBIC PA3IAYHS TIO TEHO-
TUIIAM BBISBJIIEHBI MEXy OOJIHBIMH C OpOHXHAIIb-
HOW aCTMOU M OCTPBIM OOCTPYKTHBHBIM OPOHXHUTOM:
(Cocnn = 5,290; p < 0,05; df = 1). Takxke He0O-
XOJIMMO OTMETUTb, YTO YacCTO OOJEIOLIUX JeTel
¢ renorunoM GG B 3-i Tpymme BCTpevyaioch 3Ha-
YUMO peKe 10 CPaBHEHMIO C APYTUMU CpaBHUBA-
€MBIMU TPyMIaMH, TOTJa Kak ¢ reHotunoM AG
YAIC: X ey 2 1 3 rpymmann = 60,3905 p < 0,05; df = 2.
[To pacnpeneneHuo amienei TOCTOBEPHBIX Pa3iu-
YU HE BBISIBJIIEHO.

BbIBOAbl

B xoxe nccieqoBaHuid JOKa3aHO, YTO B Kade-
CTBE TPUTEPHBIX (HAKTOPOB (GOPMHUPOBAHUS PEIIH-
JTUBUPYIOMIETO TEUCHUS OPOHXO0O0OCTPYKTHBHOTO
CHH/IPOMa MO>KHO CUHTATh: OTSTOIICHHBIN aJuIepro-
aHaMHe3 (Kak M0 peCHpaTOpPHBIM aJuIepro3am, TakK
¥ TI0 IPYTMM HO30JIOTHYECKHM (hopMaM aJuiepriye-
CKHX 3a00JIeBaHUI), COMYTCTBYIOIIYIO MaTOJIOTHIO
JIOP-opranoB, paHHHiA 1€0IOT U PEIMIUBUPYIOIINX
XapakTep OCTPBIX PECHUPATOPHBIX 3a00JEBaHUIA
B aHaMHe3e.

OnmarM U3 Tipepacnonararomux Gakropos Gop-
MHpPOBaHHUS PELUMBUPYIOIIETO TeUeHHs OPOHX000-
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CTPYKTHBHOTO CUHJpOMa U OPOHXHATHHON acCTMBbI
siBisieTcs Hannuue reHoturna AA rena CC16. Kak
MOKa3au UCCIeA0BaHUs, HauOoJee BEPOSTHO JIaH-
HBI TEHOTHUIT Oy/IeT peaTi30BaH MPHU COYETAaHUU €TO0
C HAJIMYUEM OTATOLIEHHOTrO ajyieproaHamMHesa, Co-
myTcTBytomei naronorueit JIOP-opranos, a Takxe
Ha (poHE YaCThIX pecnpaTopHbIX nHpekmi. Hamm-
gyrie reHoTuna AA rena CC16 cpeau manueHTOB,
B aHAMHE3€ KOTOPBIX UMEJHCh paHHHE (10 To/1a)
smmoabl OPBU, Hanboree xapakTepHO U1t 00CTPYK-
TUBHOTO OpPOHXHTA, KaK OCTPOr0, TaK U PEeLUIUBU-
PYIOIIETO TEYESHHUS.

I'enotun GG Hamnboinee xapakTepeH amus Qop-
MUPOBAHUS CHHAPOMA OPOHXHATBHOU OOCTPYKITHH
MIPH PEIMIUBUPYIOIIEM OpOHXUTE Ha (DOHE COITYTCT-
Bytomien JIOP-natonoruu, OTATOMIEHHOTO aJliepro-
aHaMHe3a WJIM YacThIX OCTPBIX PECHUPATOPHBIX
nHpekiui. A renotunt AG y NareHToB, UMEIOIINX
comyTcTByMOIYy0 maronoruto JIOP-opranos u yac-
ThI€ pecUpaTOpHbIe BUPYCHbIE WH(MEKIINH, SBIS-
eTCsl MPEAUKTOPOM OPOHXHATLHOM aCTMBI.

BUBJINOITPA®UYECKNA CMNCOK

1. Ubpazumosa JK.P. ATunudHsle BO30OYANUTENN B 3THOJIO-
MU BHEOOJIbHUYHBIX THEBMOHUH Y I€TEll OIIKOILHOTO
BO3pACTa, ONTHMU3ALMS JUArHOCTHKH M Tepariu: ABTO-
ped. mucc. kaua. men. Hayk. Kasanp, 2014. 24 c.

2. Tepewenko C.IO. JInutenbHBIN Kamenb y AeTel: BO-
npockl auaruocTuku U teparnuu // Consilium Medicum.
ITemuatpus, 2010; 4: 18—27.

3. Baxumos X.M., Iluxysa O.U., Baxumosa JI.®., 3aku-
posa A.M., Hopazumosa JK.P. BpoHX000CTpYKTHBHBIH
cunapom // Ilpakruka neguarpa. 2016. Mapr. C. 42.

AJUIEPTOJIOI'MA. JEPMATOJIOI'MA



Seliverstova E.N. et al. RUDN Journal of Medicine, 2018, 22 (2), 183—190

4.

5.

3aiiyeéa O.B. BpoHX0OOCTPYKTUBHBIN CHHAPOM Yy Jie-
teit // Tleguatpust. 2005; 4: 94—14.

Martinez F.D., Wright A.L., Taussig L.M., Holberg C.J.,
Halonen M., Morgan W.J. Asthma and wheezing in the
first six years of life // The Group Health Medical Associ-
ates. N. Engl. J. Med. 1995; 332: 133—138.

3axaposea HU.H., Koposuna H.A., 3annamnuxog A.JI.
TakTrka BBIOOpa U OCOOCHHOCTH MPUMCHEHHS IIPOTUBO-
KallUIEBbIX, OTXaPKHUBAIOLIUX U MYyKOJIUTHYECKUX JIEKap-
CTBEHHBIX CPEJICTB B IeAUaTpudIecKoii mpaktuke // PMXK,
2004; 12 (1): 4042

7. Asoees C.H., Bpoockas O.H. CtepuHeObl — HOBBIE BO3-

MOXHOCTH HeOyJaiizepHOU Tepanuu 0OCTPYKTUBHBIX
3aboseBanuii erkux / HaydHoe o0o3peHue pecriuparop-
HoM Meauimuel, 2011; 3: 18—24.

. bapanos B.C. I'eHeTHueckuil macnopt — OCHOBa HH-

JMUBUIYabHON W MPEIUKTUBHOW MEIUIIUHBI / TIOJ] PEI.
B.C. bapanosa. CII6.: U3n-Bo H-JI, 2009.

. Cumonosa O.U., TI'opunosa IO.B., Anexceesa A.A.,

Tomunosa A.A. BpoHXOOOCTPYKTHBHBIN CHHIPOM Y Jie-
Teil: HOBOE pelieHne cTapoii mpoosemsl // Bompocst
coBpemeHHoOM neauatpun. 2015; 14 (2): 276—280.

ITonygena: 18.02.2018
IIpunsra: 17.04.2018

DOI: 10.22363/2313-0245-2018-22-2-183-190

ASSOCIATION OF CC16 POLYMORPHISM
WITH RISK FACTORS OF FORMATION
OF BRONCHO-OBSTRUCTIVE SYNDROME IN CHILDREN

E.N. Seliverstova, O.A. Bashkina, T.R. Stroikova,
D.F. Sergienko, I.A. Averina
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Abstract. Syndrome of bronchial obstruction is a symptomatic complex arising on the background of constriction or occlusion
of bronchial tubes of different caliber due to bronchospasm, edema and inflammation of the bronchial mucosa, hypersecretion
of mucus or compression by surrounding structures. Bronchoobstructive syndrome (BOS) is one of the most common pathological
conditions in pediatric practice. The outcome of BOS can be different: from the complete disappearance of clinical manifestations to
the process, disability or even death. Accordingly, the study of this problem and the search for methods for early diagnosis and
prediction of the outcome of BOS is a very urgent problem.

In order to identify risk factors for BOS and to clarify the association with polymorphism of the CC16 gene, 126 children
belonging to the main group and 58 from the comparison group were examined. In the course of the study, the triggers influence
on the formation of the BOS of concomitant ENT pathology, burdened personal and family allergic anamnesis, and also the
recurrent nature of respiratory infections in the first year of life was proved.

The association of polymorphism of AA gene of CC16 with the presence of weighed allergic anamnesis and frequent
episodes of ARVI, as well as the influence of this genotype on the early debut of respiratory diseases in children, has been
revealed. The relationship of the GG genotype with the concomitant ENT pathology among patients with recurrent BOS has
been proved.

Key words: bronchoobstructive syndrome, children, acute obstructive bronchitis, relapsing bronchitis, bronchial asthma,
risk factors, CC16 gene polymorphisms
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OBbEKTUBHbIE METO4bl OTBOPA
LOETEWA C UHOAHTUJIbHBIMU FTEMAHTMOMAMMU
ONa JTESEHUA METOA40M JIASEPHOIO U3JTYYEHU4A
N OLEHKA 3®DDPEKTUBHOCTU

T.B. Tpanesnukosa', T.IL. Iucknakosa’, B.O. I'youna'

'®enepanbHoOE rocy1apcTBEHHOE O10IKETHOE 06Pa30BaTEILHOE YUPEKIECHHE BBICLIETO 00Pa30BaHHs
«}OxHO-YpanbCKuii TOCYAapCTBEHHBIN MEIUIIMHCKUN YHUBEpCUTETY, Yenssounck, Poccus

2MeiepaibHOE TOCYIAPCTBEHHOE OFOKETHOE 00Pa30BATEIBLHOE YUPEKIEHHE BBICIIETO 0OPa30BAHMS
«}OsxHO-Ypanbckuil rocyAapCTBEHHBINA YHUBEPCUTET», HallMoHanbHbIN HCCIeq0BaTeIbCKUN YHUBEPCUTET,
Yensounck, Poccus

Axmyanvrocms. VIHbaHTHIBHBIE TEMaHTHOMBI — PACIPOCTPAHEHHBIEC OITyXOJHM CPEeId HOBOPOXKAECHHBIX, XapaKTEePH3Y-
totuecs ObIcTpoii nposudepalpeil, BO BpeMsi KOTOPOil MOTYT HaOJIIOAAThCS Pa3IMYHbIC OCIIOKHEHHUSL.

I]ens — pa3zpaboTh anropuT™M 0TOOPA MAIMEHTOB VIS JICYCHUS METOI0M JIa3€PHOTO M3IYyUCHHS HA OCHOBAHUH M3YYEHUS
XapaKTePUCTUKU MH(PAHTIIHFHBIX TEMAaHTHOM HEHHBAa3UBHBIMH METOJIAMHU C TIOCJICAYIOIICH OIIEHKOW MPOBEICHHOMN Teparuu.

Mamepuanvr u memooul. TIpoBeieHO IPOCTICKTUBHOE UccienoBanue 122 nerei B Bo3pacte ot 1 10 24 MecsneB ¢ uHpaH-
TUIILHBIMHA T€MaHTHOMAaMH, BKJTFOUAIOIIee KIIMHUYCCKYIO OIICHKY TeMaHTHOM, JIOKAIH3ALUI0 OIyXOJH, OMPECIICHHE TUTOIIAIH
TeMaHIMOMBI, 3PUTEMOMETPHIO U YIIBbTpa3BykoBoe uccienoBanue. [lo qanapmvM V3T, MOBEepXHOCTHBIE TEMAaHTHOMEI BBISBICHBI
y 84 nanuenToB (63,6%), komOuHUpoBaHHbIEe — Yy 38 manueHToB (28,8%).

3HaueHue KO3PPUIIMEHTa SPUTEMOMETPHH TEMaHTHOM TIepell KypcoM JiedeHus 3apeructpupoano oT 450 go 180 yc-
JIOBHBIX €IVHHII.

Pezynomamut. Y 122 neteit oOHapyxkeHO 132 coCymHCTBIX OIyXOJH. YUHThIBas HEWHBAa3WUBHBIE OOBbEKTHBHBIE MeToabl Y3
Y SPUTEMOMETPUH KOXKH, OBUT pa3paboTaH anroput™M 0TOOpa OONBHBIX JUTS JICUYCHUs] HHPAHTIIBHBIX TeMaHTHOM. J[ByM manpeHTam
pexkoMeHoBaHO HaOmoaeHue, 10 HampaBiIeHBl HA XUPYypruvecKkoe jiedeHne. 81 manueHT ¢ MOBEPXHOCTHBIMH FeMaHTHOMaMH
TIOJIYYHMII KOPOTKHHA Kypc JazepHoro jedenus (1—5 mponenyp). Ilpu neuennn 38 mamueHTOB ¢ KOMOMHUPOBAHHBIMH —
mmmHHEBI Kype (5—10 nponenyp). [pumensuics igasep Nd:YAP/KTP Q-Sw ¢ Hacamkoil 3 MM, JAJMHA BOJHBI M3Jy4CHHUS
1079/540 um. Ilo nannbM Y3U, nocie Kypca JiedeHus cocyJucToe 00pa3oBaHie W MHUTAIOIINE COCYABl HE BU3YaJIH3UPOBAIIHCH,
CTPYKTYpa JEPMBI U THIIOJIEPMBI — 0€3 CTPYKTYpPHBIX U3MeHeHu. [lokazaTeln s3puTeMOMETPHH TIOCIIE Kypca JICUCHHSI COOT-
BETCTBOBAJIM 3HAUYEHUSIM HOPMaIbHON KOXXKH U CHU3WIKCH OT 110 10 85 eaunu.

3axnouenue. Paspaboran amroput™m orbopa mamueHToB s JsasepHoro jedeHus Nd:YAP/KTP Q-Sw ¢1079/540 uwm,
BKJTFOYAONTHN 3PUTEMOMETPHIO, TUIOMIAAb, TIIyOHHY, THAMETp MUTAIOIIEr0 COCYABl M MCKITFOUAIOIINI OMTaCHBIE aHATOMUYECKHE
JIOKAJIM3AIIHH.

KnwueBble ciioBa: I/IH(I)aHTI/IJII:HaH TréMaHruoma, JJas€pHo€ JICUCHUC
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I'emanrnombl K0ku — Hambosee pacmpocTpa-
HEHHBIN BUJ] BPOXKIEHHON COCYIMCTON MATOJIOTUH,
KOTOpbIi BeTpeuaeTcst y 1—3% nacenenus [1, 2]
U ABJISIETCS OJHOW M3 HamboJiee 4acThIX MPUYUH
oOpaIlleHus K AepMaToJIory.

'emanrroma (CHHOHMM: aHTMOMATO3HBIN He-
ByC) — JOOpOKadYecTBEHHAsl OMyXOJib, pa3BUBa-
IOIasiCsl U3 KPOBEHOCHBIX cocyn0B. CoBpeMeHHas
KOHIICTIIUS Pa3BUTHUS T€MAaHTUOMBI 3aKJIF0YAETCs
B HapyIIEHUU MPOLECCA aHTUOTEeHE3a, PUBOISILETO
K HEKOHTPOJIUPYEMOU Mpoaudepauu cocyIuCTbIX
aneMeHTOB [3]. CocyArCThIE OMYXO0JU KOXKHBIX I10-
KPOBOB UMEIOT MeCTO Y 2—3% HOBOPOKIEHHBIX
U MOSIBJISIIOTCSL B T€UEHUE MEPBOTO Toja >KU3HU
y 10% nereit [4]. Ocoboe BHUMaHUE yAenseTCA
JIOKAIM3AI[ TEMAHTHOM B aHATOMUYECKU OMACHBIX
00JacTsIX: MepUOPOUTAIILHOM, TIEpUaHAITBHOMN, OKO-
JIOYIITHOM 30HE, Ha CITU3UCTHIX 000JI0YKaX, MOCKOIb-
Ky MOET CBHUJETEIbCTBOBATH O BO3MOXKHOM HeE-
071aronpPUATHOM W/WUIW OCJIOKHEHHOM IPOTHO3E
3a00JIeBaHNs Y HEOOXOAMMOCTH B aKTUBHOM TAKTUKE
BEJICHUS JJAHHBIX MAIUEHTOB [5—7].

Kpome 6ypHoro pocra, nahaHTHIHHBIC TEMaH-
THOMBI MOTYT U3bS3BISATHCS, KPOBOTOUUTH U UH(DU-
poBathes [8, 9], 0cOOEHHO B 00IACTSIX MOBBIIICH-
HOUW TpaBMmatu3aiuu (00JIaCTh CIIMHBI, KOHEYHOCTH,
ryosr). 'emanrnoma mepuopOUTaIbHOM 00JIaCTH
MOXKET OBITh MPUYMHON HApYIICHHWH 3peHus: o0-
CTPYKLIMU 3pUTEIHLHOTO HEpBa U JAedopMaru poro-
Bullbl. CIIOHTaHHO PETrpecCUpyolfe reMaHTHOMBI
4acTO OCTaBJIAIOT TOcye ceds arpoduueckne u3Me-
HEHHSI KOXKH, TeJICaHTMOAKTa3Nu U JehopMUpyroIme
pyomst [10]. Kpome Toro, 10 cux mop HET €IUHOTO
MHEHHUSI CpeU CHEIUATNCTOB OTHOCUTEIHHO TakK-
TUKU BEJICHUS TAIMEHTOB C MH(AHTIWILHBIMU TeMaH-
ruomami [ 11—14].

Jlo HemaBHEro BpeMEHH OCHOBHBIMHM METOJIaMU
nedeHus WHQPAHTUIBHOW T€MaHTHOMBI SBISIIUACH
KPUOJECTPYKIIUS, SJEKTPOKOATYIISIIINSA, XUPypriye-
CKasi pe3eKus, MPUBOASIINE HEPEAKO K TPyObIM
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PYOLIOBBIM M3MEHEHHSIM KOXHM U HU3KUM ICTETHYe-
ckuM pesynbratam [15]. TlosBrieHue na3epHbIX CHC-
Tem, Takux kak Nd:YAP/KTP Q-Sw, paboraromux
Ha MPUHIINIE CEJIEKTUBHOTO (OTOTEPMOIIN3A, C U3-
OUpaTenbHBIM BO3JCHCTBHEM HA COCYABI T€MaHTHO-
MbI 0€3 TOBPEXKICHUSI KOXKHBIX MTOKPOBOB OMpeie-
JIWJIO TIEPCIIEKTUBBI UX UCIOJIb30BaHUS B JICUEHUU
COCYIUCTBIX HOBOOOpazoBaHmii Koxu [16—19].

Bricokas yacToTa BcTpedaeMocTy HH(aHTHIIb-
HBIX T€MaHTHOM KOXKH Y JIETel, He0OX0IMMOCTb TIIIa-
TENBHOTO 0TOOpA MAIMEHTOB IS JTa3ePHOr0 JICUCHHUS,
BO3MOXKHOCTh U PEpEeHIIMPOBAHHOrO 1moadopa mna-
paMeTpoB Tepanuu B 3aBUCUMOCTH OT Pa3MEpPOB
OTYXOJIH, BBIPAXECHHOCTU IPUTEMBI, JIOKAIU3ANH
U pe3ysbTaToB YJIbTPa3ByKOBOW JTMArHOCTUKU OIpe-
JETISIFOT aKTYaIbHOCTh HACTOSIIIETO UCCIIeI0OBaHUS.

[lenbr0 HACTOSIIIETO HUCCIENOBAHUS SIBUIACH
pa3paboTka anroputMa oTOOpa MAIMEHTOB IS Jie-
YEeHHUs1 METOJIOM JIa3€PHOTO M3ITy4YEeHHsI HA OCHOBAaHUU
M3YyYEHUS] XapaKTePUCTUKH MH(DAHTUIBHBIX T'eéMaH-
TMOM HEMHBA3UBHBIMH METOJAMH C TMOCIEIyIOIIeiH
OILICHKOM MTPOBEICHHOW TEPaIUU.

MATEPHWAJ1bl U METOADI

NccnenoBanue BHITOIHEHO B KIIMHUKE J1a3€pHOM
kocMetosoruu JlunnaitH u Ha 6a3e kadenpsl mia-
cTHUeCcKor xupypruu u kocmetosnorun @I'bOY BO
«tOxkHO-Ypanbckuil rocygapCTBEHHBIM MEAUIUH-
ckuil yHuBepcurer» Munznapasa Poccun B 2012—
2016 rr. IIpoBeaeHO OTKPHITOE, MPOCTIEKTUBHOE,
HEpaHIOMU3MPOBAHHOE UCCIIEIOBAaHUE KITMHIYECKUX,
WHCTPYMEHTAILHBIX 0COOCHHOCTEH MH(MAHTUIHHBIX
TEMaHTMOM KOXH y JieTell Bo3pacta 1—24 mecsua.
OOcren0BaHoO, C y4€TOM KpPUTEPUEB BKITIOYEHHUS U UC-
kimodeHus 122 pebenka B Bo3pacte oT 1 10 24 mecs-
LIEB, CPEIHMM Bo3pacT neteit cocraBuia 6,3 + 0,3 me-
csra, U3 HUX MaiabunukoB 22 (18%), neBouek — 100
(82%). VY Bcex manyeHToB, y poauTenel U ONeKyHOB
nerelt ObUIO MOJY4YeHO MH(POPMHPOBAHHOE COTJa-
CHe€ Ha y4yacTHe B MCCIIeIOBaHUU U 00pabOTKy mep-

AJUIEPTOJIOI'MA. JEPMATOJIOI'MA
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COHAJIBHBIX JTAHHBIX COTTIACHO XeIbCUHKCKOU Je-
Kiapauuu BceMupHON MEIMIIMHCKON accouuaiuu
(WMA Declaration of Helsinki — Ethical Principles
for Medical Research Involving Human Subjects,
2013). Opranu3zanys uccieoBaHus 000peHa 3TH-
yeckuM komutetom ®I'bOY BO IOYI'MY Mus-
3npaBa Poccuu (mpotokonst Ne 11 ot 09.11.2013 1.
uNe 10 ot 21.12.2017 1.).

JInst moCTYOKEHUs IeTIM U PEIICHUs] TIOCTaBJICH-
HBIX 33]]a4 UCTIOJIb30BaHbl KIIMHUKO-aHAMHECTUYE-
CKHe, HEMHBA3UBHBIE U CTATUCTUYECKUE METOIbI
UCCJIeI0BAHMUS.

JI1st OLICHKHM aHAMHECTUYECKHX 0COOCHHOCTEH,
nepu- U UHTPAHATATBLHOTO aHAMHE3a JeTel HaMu
pa3paboTaHa JAMArHOCTHYECKas KapTa U CIEIHUATb-
HBIN MPOTOKOJI OCMOTpa MaIlUeHTA.

Cornacuno anketupoBanuio 13,1% wmarepeit ne-
Tel ¢ MHPAHTUIBHBIMA T€MaHTMOMaMH OTHOCHUJIUCH
K KaTEerOpUU «IO3JHOPOAIINXY, cTapiie 35 JerT.
[Ipu olleHKe HACIEACTBEHHOCTH B TaKOM K€ IpO-
nenre (13,1%) BBISBICHO HaJIMYKE T'€MaHTHOM
y OMOKaUIUX POJICTBEHHUKOB. 3HAYUTEIILHO PEXKE
y MaTepeil perucTpupoBaiach BO BpeMs OepeMeH-
HocTu aHemus (5,7%), XpoOHHUYECKas: cCOMaTHUYeCKast
naronorus (4,9%), OTATOIIEHHBIN alljleproaHaMHe3
(1,6% cmyuaeB). Hanuune takoit BpeJHOI pPUBBIY-
KU, Kak KypeHue, oTMeTwind 4,9% onpouieHHbIX
MaTepeld. AHaIHN3 MePUHATATBHBIX (DAaKTOPOB pHCKA
pa3BUTHS WH(PAHTUIBHOW TE€MaHTHOMBI TOKa3aj
HaAJIMYKMe XPOHUYECKOH (heTorIaHIieHTapHOU HE0-
CTaTOYHOCTH y 4,9% OepeMeHHBIX, HU3KHIl Bec
pebenka mpu poxaeHUU (MeHee 2 KI) OTMEYEeH
B 0,8% cirydaeB. HemoHOIIEHHBIME pOUIIOCH OoJiee
20% nereii. Huskue oneHku mo mkane Anrap mpu
pOXKaeHNHN OTMedanuch y 15,6%.

Knunndeckoe obcnenoBanue neteit ¢ uHpan-
TUWIBHBIMH T€MaHTHOMaMH BKJIIOYAJIO OLEHKY KOJH-
YecTBa COCYUCTBIX HOBOOOpa30BaHUM, LIBET, TPaHU-
I[bl, TOBEPXHOCTh OMYXOJIH, TUIONIAb, IPUTIOIHS-
TOCTh HaJI MOBEPXHOCTHIO 3I0POBOM KOXKH, HATTMUUE
MyJIbCAllUU TIPU MaNbIAIuU, aHATOMUYECKYIO JIO-
Kanmu3anuio. [[BeT cocyucToln omyxonu onpenessii-
Csl KaK KpacHbI U Toyry0oBathiid. JlokazaHo, 4TO
MOBEPXHOCTHO PACIOJIO0KEHHBIE OMYyXOJIU UMEIOT

ALLERGOLOGY. DERMATOLOGY

B OOJIBIIMHCTBE CITy4aeB KIIACCUYECKUM KPAaCHBIN
IIBET, a HAXOAAIIHECs 00Jiee TITyOOKO B IMOAKOKHOM
JKUPOBOM KJIETYATKE UMEIOT OJIeTHO-TOIYyOyI0 OKpac-
Ky. ['paHHIIBI cOCyTMCTOTO 0Opa30BaHUsI CBUICTEIb-
CTBYIOT 00 aKTHUBHOCTH POCTa OMYXOJHU: HEYETKHE,
OIPEICISIIOT OIYXO0Jb KaK OBICTPO pacTyIlyto (B CTa-
IUH Tipoaudepanuu), B OTIMYHE OT COCYAUCTHIX
0o0pa3oBaHMil C YETKUMHU T'PAHUIIAMH, CBUJICTEIIh-
CTBYIOIIIUMH O CTA0OMIIEHOM COCTOSTHHH COCYAUCTOM
omyxonu. [To mmomanyu reMaHTHOMBI TTOAPA3IEIIs-
nuch Ha 3 kareropun: MeHee 1 cm’, ot 1 1o 10 e,
6onee 10 cm’. TIoBEpPXHOCTH COCYAUCTOrO 0Opa-
30BaHMsI OLIEHUBAJIACH KaK POBHAS WM OYTpUCTas,
TIOCIIC/IHSSL XapaKTePUCTUKA SBISIETCS KITMHUYECKUM
MPU3HAKOM aKTUBHOTO OYpPHOTO POCTa COCYIUCTOM
onyxonu. Hanmuuue mynbcanuu Nnpu manblalyuu
COCYJIMCTOM OITyXOJH MOXXET CBHJIETEIILCTBOBATH
00 aKTHBHOM KPOBOCHA0XEHUHU OITyXOJIM COCYIOM
KPYITHOTO KanuOpa U apTepHAIbHBIM TUIIOM KPO-
BOTOKA.

PE3YJIbTATbl UCCNIEAOBAHUN

Pe3ynbpTaThl KIMHUYECKOTO UCCIEAOBAHUS T10-
Ka3alid, 9YT0 MH(AHTWIbHAS TeMaHTHOMa JOCTOBEp-
HO Yallle perucTpUpoBaiach 1ocie poxKACHus B Te-
YeHHEe MEePBOro MecsIia KU3HH, KaK y MaJlbYUKOB,
Tak u 'y neBouek (B 70,5% cimydaes).

Bcero y 122 nereit Hamu 3auKCHpPOBAHO
Hammuue 132 cocymucteix omyxonei: y 100 geBouex
umenock 110 cocynuctsix HOBooOpazoBanuii (83,4%),
YTO JJOCTOBEPHO OOJbINE, YeM Yy 22 MaTbYMKOB —
22 onyxonu (16,6%).

B uccnenyemoii ob1eit rpymnmne Obu1o 3aperu-
ctpupoBano 124 (93,9%) remMaHTHOMBI KPAacHOTO
uBera, 8 (6,1%) omyxoneit — roxy60oBaTOro 1BeTa.
Heuerkue rpaHuipl, XxapakTepu3yrolue OIyXOJb
KaK OBICTPO PACTYIIYIO B CTaJHMH MPOIudepanm,
BCTpEYAIUCh ¥ 64 nccnenyembIx omyxonei (48,5%),
51,5% omyxomneii ObUTH ¢ YETKHUMU TPAHUIIAMH, YTO
CBUJIETENLCTBOBAJIO O CTAOMJILHOM COCTOSIHUU CO-
CYJIMCTOT0 00pa30BaHUSI.

W3 132 remanrrom 44,7% uMenu IIomanb Me-
Hee lev?, 48,5% — ot 1 em? mo 10 cM?, a 6,8% —
6onee 10 cm’. BeicoTa cOCYIMCTHIX HOBOOOPa30Ba-
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Huil B 41% Hax MOBEPXHOCTHIO 3JOPOBOM KOXKHU
coctaBisaa 1 MM, B 50% — 2 MM u B 9% — 3 MMm.
Hanunuue nynecanuu npu nanbnanuu ObUIO OTMe-
yeHo y 12 remanruom (9,1%).

AHanmu3 aHaTOMHYECKON JOKaIM3aluu HUHGpaH-
TUJILHOW T€MaHTHOMBI TOKa3an HauboJsiee 4acToe
MOpaXKEHHE TOJIOBBI U TYJIOBUIIA: U3 122 denoBek
y 51 (38,6%) cocynucrasi ormyxoib OblIa 3aperucT-
pUpoBaHa B 00JaCTH TOJIOBBI, TPEUMYIIECTBEHHO
B 00J1aCTH BOJIOCHUCTOM YaCTH TOJIOBBI U TIepUQepH-
yecKol vactu nuna. Ha TynmoBullle réMaHTHOMBI
oOHapyxeHbl B 41,7% citydaes, yallie Mopakaiuch
nepeanss (50,9%) noBepxHocTh TyJoBuia. Bepx-
HUE U HIKHHE KOHEYHOCTH TMOPaXKalUCh pPexke
U B PaBHOM CTereHu. Y MalbYMKOB MPUHIUTHAIb-
HBIX PA3JIMYUi B 4ACTOTE U MPEUMYIIECTBEHHO U3-
JIFO0JIEHHOM JTOKaJIM3alMi OTMEYEHO He Obu10. M-
KJIFOUUTEJIbHO BA)KHO YYMTHIBATH PACIOJIOKEHUE
TEMaHTUOMBI B aHATOMUYECKU OTMACHBIX O0JIACTSX,
Ha CJIM3HUCTBIX 000J0YKaX, B MECTaX BO3ZMOKHOU
MOBBINICHHOW TpaBMaTu3aimu. Cpeau o0cieayeMbpIx
MAIMEHTOB y 17 geTeil reMaHruoMbl JTOKAIN30Ba-
JUCh B aHATOMUYECKHU OIACHBIX 30HAX: B IIEHTPAJIb-
Hou vactu miia — Yy 6 (35,2%) nereid, B MOSICHUYHOM
obmactu — y 2 (11,7%), B aHoreHUTANBHON 00ma-
ctu — y 6 (35,2%), B obmactu kucreit — y 3
(17,6%).

BepoaTHOCTh TSAXKENOT0 UM OCI0KHEHHOTO
TEUEHHS TeMaHTOMBI OTIPEIETISIET COYETAHHE CTie-
TYIOIIUX TPOTHOCTHYECKU HEOIaronpusITHBIX MPH-
3HAKOB: BBISBJIICEHUE OITyXOJHU Cpa3y IMOCIE POxKIIe-
HUs,, OYpHBI pOCT B TEYEHHE MEPBOro Mecsla
KU3HU peOeHKa, HAJIM4YKMEe XOPOIIO OIpeesseMoi
MyJIbCAlUY TIPH MaJbIIAllMd T€MaHTHOMBI, OTpaXKa-
IOl[ee HATMYKE MUTAIOIIETO COCyAa OOIBIIOro aua-
MeTpa TpHu apTepUATLHOM THIIE KPOBOTOKA, CIIOCO0-
CTBYIOIIIETO OBICTpOMY W OypHOMY pPOCTY; BBICOTa
TEMAaHTMOMEI Oojiee 2 MM W OOJIbIIAs ILIONIAb
HOBOOOpa3oBanus (6onee 10 cm).

Bepuduxanuto xknuHudeckux (opm uHpaH-
TWJIBHOW IréMaHrnoMsl ipoBo K corsiacHo MKB-10
u kaccudukamy, npeoxenHon FO.d. McakoBbim
u 10.A. TuxonoBem (1974): mpoctasi (TOBEpXHOCT-
Hasl), KaBepHO3Has (T1yOoKas ), KOMOMHHUPOBAaHHAS.
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Cpenu Bcex KIMHUYECKHX Pa3HOBUIHOCTEH
reMaHI'MoM JOCTOBEPHO YacTO B HAIllEM HCCIIeI0Ba-
HUH BCTPEYAIMCh MOBEPXHOCTHBIE COCYIUCTHIE OIY-
xom — 84 (63,6%). Y MaTburKoOB OWHAKOBO YacTO
BCTPEYAIUCH KaK MOBEPXHOCTHBIE, TAK 1 KOMOUHH-
pPOBaHHBIE TUIBI COCYAMCTBHIX OIMyXoJied — 1o 9
(40,9%). ¥V neBouek u3 110 cocyauctbix omyxoei
JIOCTOBEPHO Yallle BCTPEUAINUCh TOBEPXHOCTHAS —
68,1% u KOMOMHUpPOBaHHAs PAa3HOBUIHOCTU —
26,4%, penko rmybokas hopma — 5,5%.

N3 84 noBepXHOCTHBIX T€MaHTHOM JI0CTOBEPHO
Yale UMel MECTO KpacHBIN I[BET HOBOOOpA30BaHUS
(100%), ¢ poBHoit moBepxHOCThIO (70,2% ciyuyaeB),
yeTKMMH Tpanunamu (64,3% ciryyaes), BBICOTA OITy-
XOJIM HaJl MOBEPXHOCTHIO 3/J0POBOI KOKHU B IIEJIOM
HE MpeBbIIlaNa 2 MM, IJIONIA/b TOPAKEHHUS COCTaB-
nsna He G6oee 10 cM® B 96,4% ciryqaes. Poct mo-
BEPXHOCTHBIX T€MaHTHOM B T€UEHHE IIEPBOTO MeCsiia
nocJe nosiByieHus Habmoaacs B 97,6% ciyyaes.

[Ipu KOMOMHHUPOBAHHBIX MOPAKEHUAX, TAK JKE
KaK U MPU NMOBEPXHOCTHBIX '€MaHTHOMax, Yaiie
HaOmronancs KpacHslid 1BeT oOpazoBanus (100%),
Oyrpucrast moBepxHocTb (92,1% ciyyaeB), HeUeTKHe
rpanuisl (76,3% cinydaes), B 50% ciydaeB BbIcOTa
OITYXOJIM HE MpeBbIIIANIa 2 MM, TUIOLIA b TOPAKEHHS
1o 10 cm. Poct kOMOMHHPOBAaHHBIX I'€MaHTHMOM
B TEUEHHE MEPBOr0 MECSIA MOCHE MOSBICHUS Ha-
omonancs B 94,7% cinydaes.

['my©okue reMaHrHOMbl UMENH TOTyO00BaThIi
uBer (80%), Oyrpuctyro noBepxHocThb (80%), Heuer-
kue rpanuibl (90%), BeicoTy 4—6 MM HaJ| TOBEpX-
HOCTBIO KOKH, TIIOIIA b MopakeHus 6osee 10 cM.
Poct remanruoMmsl B TeueHHE MEPBOrO Mecsla
MoCJe MOSIBJICHUS UMel MecTo 6omee uem y 90%
MAIMEHTOB.

Nzyuenue gortoTuna aerei ¢ MHGAHTUIBHBIMU
reMaHruoMaMH T0Ka3aj0 Hajaudue npeoliajaHus
Broporo tuna ¢orouyBctButenbHocTH (T. Fitzpat-
rick), Harbosee pacrpoCTPaHEHHOTO B €BPOIEHCKOIM
TOTTYJISALIUH.

Ha BTOpOM 3Tame HamH MPOBOAMIACH OLIEHKA
HOBOOOpPa30BaHU HEWHBA3UBHBIMU METO/IaMHU, KOTO-
pas BKIItOYaJia IPOBEJEHUE SIPUTEMOMETPUH U YIIbT-
Pa3ByKOBOE CKAHMPOBAHUE COCYMCTOM OMyXOJIH.
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Jl71s 0OBEKTUBHOM OIIEHKH HOBOOOPAa30BAHMS
SPUMEMOMETPHSI TPOBOANIIACH KAK CAMOM T'eMaHTHO-
MBI, TaK © CHMMETPUYHOTO YJacTKa 3JI0POBOM KOXKH,
CBOOOJTHOrO OT cocyaucToil omyxonu. Cpeanuii no-
KazaTeJb SPUTEMOMETPHH 3HAYUTENHLHO HE OTIIHYAl-
Csl B pa3IMYHBIX 00JACTAX Telia, CAMBIN BBHICOKUUN
OBLT 3apETHUCTPUPOBAH B AaHOTEHUTAIBLHOM 00JIaCTH
(335,2 £ 12,3 y.e.), uyTh HUKE — B IEHTPaTHHOU
obnactu nmuna (331,1 £ 15,5 y.e.), Ha TynoBHIIE
(322,4 £ 16,3 y.e.), MUHUMAJBHBIN B TTOSICHUIHOU
obmactu (302,8 + 15,8 y.e.). [lokazarenu spuremo-
METPHH TIPH TITyOOKHX TeMaHTHOMaX MaKCHMAJIbHO
BBIPQKEHBI Ha nepudepruyecKkoil 4acTu Jula, MH-
HUMAaJbHbIC 3HAUEHUS BBISBICHBI Ha KOHEYHOCTSIX
U TYJIOBHIIIE.

Hamu ObuT BBISIBIIEH psiji JOCTOBEPHBIX Pa3iIH-
YU B 3HAYCHHUSX IPUTEMOMETPUU B 3aBUCHMOCTH
OT THUIAa KPOBOCHAOKEHUS COCYIUCTON OIMyXOJIH.
MaxkcumanpHble 3HaYEeHUS! TIOTYYCHbI Y TaIlMeHTOB
C apTepHaTbHBIM THIIOM KPOBOTOKA, YTO HMEIO
JIOCTOBEPHBIE PA3]INYUs CO BCEMH CPaBHHBAEMBIMH
rpynmamu. [Ipr BeHO3HOM 1 apTeprabHO-BEHO3HOM
TUMAaX TMOJyYSHBbI MPAKTUYECKH UICHTUYHbIC 3HaYe-
HUSI, OTCYTCTBUE PA3IMYU MEX]Ty JaHHBIMH TPYII-
MaMH CBUJIETEIBCTBYET O MPe0OIIalaHuu BEHO3HOTO
KOMITOHEHTa KPOBOTOKA HaJl apTepUaIbHBIM. Y TIa-
[IUEHTOB C OTCYTCTBHEM IHTAIOIIETO COCY/a BbI-
SIBJICHBI MUHUMAJIbHBIE 3HAYCHHS )PUTEMOMETPHH,
JIOCTOBEPHO pas3MYarOIINecs CO BCEMU CPaBHUBA-
€MBIMU TPyIIaMH.

N3 132 undantunbHbix remanruom 127 (96,2%)
CJIy4aeB OITyXOJIb TMAarHOCTUPOBAHA B CTa/INU TIPO-
rpeccun (nponudeparyn), B msatu (3,8%) — B cTa-
MK CTaOMITM3aIiY, KOTOpasi XapaKTepu3yeTcs OCTa-
HOBKOW pOCTa OMYXOJH MO MJIOIMAAu U 00beMy,
TIOSIBJICHUEM YYACTKOB C OJIETHEIOIMM COCYIHUCTHIM
PUCYHKOM, OTCYTCTBOBQJIM T€MaHTHOMEBI B CTaJIHH
WHBOJIOLIMU. B mporpeccupytoiieii craiui 0TMEUeH
HanboJee BBICOKHI MMOKa3aTeNb I)PUTEMBI, 00YCIIOB-
JICHHBIM aKTUBAIUEl MPOIIECCOB aHTHOTeHe3a, J10-
CTOBEPHO OTJIMYAIOIIUICS OT MOKa3aTesel CTaauu
CcTaOWIN3aIuy.

N3 84 moBepxHOocTHBIX remaHruoM 80 (95,2%)
CJIydaeB OITyXOJIb TMAarHOCTUPOBAHA B CTA/INU TIPO-
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rpeccun (mponudepanuu), B yereipex (4,8%) —
B cTaauu crabunm3aimu. B mporpeccupytoleii cra-
JIMA OTMeUYeH HamboJjee BRICOKUN HHIEKC SIPUTEMBI
333,7 £ 6,18 y.e., MeHblIMe nokazatenu — 217,7
+ 8,3 y.e. B craquu crabummsaimu. KomOuHupoBaH-
HbIE TEMaHTHOMBI 3apPETUCTPUPOBAHBI TOIBKO B CTa-
U npoiaudepannu, UHIEKC SPUTEMbl COCTaBHII
3243+ 9,6 y.e. Y iryOOKO pacroOKEeHHBIX OITyXO-
Jiel ToKazaTellb 3PUTEMbI B CTaAMU Hposudepanun
AMeET MaKCUMaJIbHOe 3Hadenue 312,5 + 8,9, MeHb-
IIee 3HAYCHHWE B CTAaUU cTaOmam3amuu — 125,1 +
+ 3,2, 4TO UMEJIO 3HAYUMBIC PA3THUYUS MEXIY IO-
Ka3aTesiMu.

Y apTpa3ByKoBOE HCCleJOBaHHWE MH(PAHTHIIb-
HBIX T€MaHTHOM KOH MPOBOJIUIIOCH B B-pexume
JUISL OTIpeZieIeHHs TTyOUuHBI PacpoCTpaHeHus], 00b-
emMa 00pa3oBaHus, OCOOCHHOCTEN CTPYKTYPHI OITy-
XOJIU, €€ B3aMMOOTHOIIICHHUS C OKPYKAIOIIUMH TKa-
Havu. B pexume [[JIK onenuBancs KpoBOTOK
BHYTPH HOBOOOpA30BaHMUsI, €r0 HAMpPABIICHUE U Xa-
paxTep, MPOSKIHs ¥ IUAMETP MHUTAIIIUX COCY/I0B.
[Ipu ynbpTpa3ByKOBOM HCCIIEAOBAaHUN HAJTMYUE MTUTa-
IOLLET0 COCY/la YCTAHOBIIEHO U3 132 ncciieJoBaHHBIX
omyxonei B 85 (64,4%) remaHruomax, ero OTCyTCT-
Bue B 47 (35,6%) cnyuasx. Hannuue muTaromiero
cocyaa a0 0,05 cm ObuTO 3aperucTpupoBaHo y 16
cocynucTbix omyxonuei (18,9% ciyuaeB), nuamerp
cocyna 6omee 0,05 cm, Ho menee 0,15 cm — y 66
(77,6%), nuraromuii cocyn 6omnee 0,15 cm — y 3
HoBOoOOpa3zoBanuii (3,5%). Ilurarouwmii cocyn c ap-
TepUATILHBIM THIIOM KpoBoToka umenu 18 (21,2%)
COCY/IMCTBIX OIyXOJiel, BEHO3HBIM THIT KPOBOTOKA —
49 (57,6%), aprepuanbHo-BeHO3HBIM — 18 (21,2%)
COCYJIUCTBIX HOBOOOPa30BaHUIl.

CocyaucTbie OMyXOJH, UMEIOIIUE MUTAOIINN
COCYJl apTEepUATBHOTO TUTIA, UMENIU CaMbl€ BBICOKHE
MOKa3aTeau MUKOBOW CUCTOJIMYECKOU CKOPOCTH,
B OTJIMYUE OT TEMAHTHOM C apTepPUaTbHO-BEHO3HBIM
Y BEHO3HBIM THIIOM KpoBoTOKa. MHnekc nepudepu-
yeckoro cornportusienus (PI), orpaxarommuii cocto-
SIHUE COIIPOTUBJIEHUS KPOBOTOKY, ObLIT MAaKCUMAJILHO
BBICOKHIM y TEMaHTHOM C apTepHaIbHBIM THIIOM KPO-
BOTOKA, JOCTOBEPHO OTJIMYAsiCh OT aHAJIOTMYHOIO
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TMIOKa3aTesl MPU BEHO3HOM M apTepUalIbHO-BEHO3HOM
THUIE KPOBOTOKA. 3HAYUMO BBICOKHE MOKA3aTeNH
CUCTOJIMYECKOHN U TNACTOJIINYECKON CKOPOCTH KpO-
BOTOKA MOBEPXHOCTHBIX T€MaHTMOM OTMEUEHBI IIPU
apTepHaIbHOM U apTepHaIbHO-BEHO3HOM THUIIE KPO-
BOTOKa (puc. 1).

B cootBetcTBHY € 331auaMy MCCIIEAOBAHUS CIie-
JYIOLIUH ATal 3aKI0Yalica B CO3aHUU aJlTOPUTMa
oT0Oopa MaueHTOB AJIs JJa3epHOW Tepanuu Ha arl-
napare Nd:YAP /KTP Q-Sw 1079/540. [IponukHo-
Berue m3nydeHust Nd:YAP /KTP Q-Sw 1079/540 um
B KPOBECOEpIKaIIyro TKaHb 1o AaHHbM E.A. [1laxao
(2012) nocturaer 1o 0,8 cM IIyOHWHBI, YTO SBHJIOCH
OCHOBaHHEM JUIsl CTporo otbopa namnuentoB. Ha oc-
HOBAaHHH MPOBEJECHHOTO KIIMHUKO-UHCTPYMEHTaJIbHO-
o HCcCe0BaHUs MH(AHTHIBHBIX TeMaHTMOM CO3/1aH
JIrOpUTM 0TOOpA MAIMEHTOB Ha JIa3epHOE JeUeHHe
Ha ammapare Nd:YAP /KTP Q-Sw ¢ anmuHamu BOJTH
1079/540 HM, BKIIIOYAIOIINHA 5 dTaIoB:

1) uckiroueHne nepuopoUTaIbHON JToKaIn3a-
I[UU T€MaHTHOMBI;

2) mokazarenu 3puremomerpun ot 180 y.e.
1o 450 y.e.;

3) mwromiane nopaxenus: 1—10 oM

4) rmy6ouna nokanuzanuu MeHee 1,0 cM;

5) nmmamerp nuraromero cocyaa mexee 0,15 cm.

Ha ocnoBanum qanHOr0o 0T60pa U3 UCCIeIyeMon
rpymmsl, cocrosnien u3 122 nauueHros ¢ 132 reman-

THOMaMH, JUTSl JICUCHHS JTa3ePHBIM H3JIyYCHHEM arl-
napatoM Nd:YAP/KTP Q-switched1079/540 Oput

UCKIIFOYEH Ha MEePBOM JTalle MalUeHT C JIOKalu-
3aIlMell TeMaHTUOMBI B TIEPHOPOUTATILHON 00JIaCTH;
Ha BTOPOM 3Tare UCKII0YEHbl TeMaHTUOMBI, Y KOTO-
PBIX BU3YaITBLHO OIPEIEIISUICS TOTy00i IIBET OITyXOJIH
U TOKa3aTeIu dPUTEMOMETPUU OBLTU 3apEerucTpu-
poBanbl OT 125 no 179 ycnoBHBIX €IWHUL —
8 remanruom (6,1%); Ha TpeTheM 3Tare mocie
KJIMHUYECKOW OIIEHKH TUIOMaan WHGAHTUILHOU
F€MaHTHOMBI U3 HCCIe0BaHus BbIObUT | manueHT
C OIyXOJIBIO C pasMepamu miomanu 6onee 10 cm’,
JIBA HOBOOOPA30BaHUs TaKKe BBIOBLIM U3 UCCIENO-
Banus (1,5%), T.K. UMeIH pasMepsl MeHee 1 cM’
1 TpeOOBAIM JTUHAMUYECKOTO HAOIOCHUS; HA YeT-
BEPTOM 3Talle Mocje MPOBEACHUS YIbTPa3BYKOBOTO
HCCNEIOBAaHUS OMYXOJIU U ONPECICHHS TITyOUHBI
€€ pacroIoKeHus (JIOKaIU3alus OMyXOoJH Tiy0xke
1 cM) 2 manueHTa ¢ JoKanu3ael OmyXoiu B MOI-
KOKHOHW KHPOBOM KJI€TYATKE OBIIN HMCKIFOYEHBI
W3 UCcIeioBaHus. ['pyma nayeHToB, He BKITIOYEH-
HBIX B JICUCHHUE, cocTaBuna 13 genoBek ¢ 13 remaH-
ruomamu (10,66%), 10 rmy6okux u 3 moBepx-
HOCTHBIX.

Takum oOpa3oM, COrIacHO KPUTEPUSIM 0TOOpa
Ha JIa3epHYIO Tepanuto Ol 0ToOpansl 109 nereid,
nMeronmx B cymme 119 remanrnom. M3 Hux 38 omy-
XoJiel ObUTM KOMOMHHUPOBAHHOTO THIIA, T.K. TITyOUHA
HOBOOOpazoBanuii Obl1a 6omnee 0,5 cM, KOTOPHIM ObLT
PEKOMEHIOBaH JUTMHHBINA KYpC J1a3epHOrO JIeUeHus,
coctosiBimii 3 6—10 mponenyp. KopoTkuii kypc
Jazeporepanuu noaydwinu 81 HOBooOpazoBaHHE
C IOBEPXHOCTHOM (pOpPMOIi reMaHTHOMBI.

A)

B)

Puc. 1. A) Kom6uHnpoBaHHas MHGaHTUNbHAA reMaHrmomMa npasom
nonato4Hoi obnactu, S = 0,5 cm?, nokasatens aputemomeTpun 310 y.e.
B) MNpwn ynsTpa3BykoBOM 1ccnenoBaHum rinydbuna 0,36 cm, nutaroLwmin cocyn,
C BEHO3HbIM CNEKTPOM KpoBoToka, anameTp 0,05 cm
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A) B)

B)

Puc. 2. A) [leBouka 6 mecsaues ¢ KOMOMHMPOBaAHHOW reMaHrmoMol NeBOI KUCTU [0 NeYeHUs.
B) Mocne 10 ceaHcoB nasepHoro neyerHus. B) Yepea 12 mecsiLeB nNocrie OKOHYaHWs Kypca JieyeHust

[Tpu neuennn Bcex 119 cocyaucTeix omyxosein
npuMeHsUTH JtazepHbii armapar Nd:YAP /KTP Q-Sw
C Hacagkol 3 MM, ¢ JJIUHAMU BOJH U3Iy4YEeHUS
1079/540 um. IlapameTpsl mpH HCIOJIB30BAHUU
Hacanku 3 MM B peskume 7,07—34,0 JIxx/cm®, ¢ vac-
totoil 1—3 I'l;, 00paboTKa B CKAaHUPYIOIIEM PEKHU-
Me 0e3 TIepPEeKPHITUS CBETOBBIX IISTEH, 10 H3MEHEHUS
Ha Oosiee TeMHYIO OKpacky omyxoiu. [lepsas npo-
neaypa Oblia OTHOBPEMEHHO U JICYEHUEM, U TECTOM,
TaK Kak 00paboTKa MPOBOIMIACE TIPU MUHUMAIILHOU
snepruu (7,07 Jx/cm?®). Ham onsIT mokasan, 4to
TaKOTO YPOBHSI SHEPTHH JIOCTATOYHO JIJIsI 00pabOTKH
TeMaHTHOM B 00JIACTH KPAaCHOU KaliMbI Ty0, HapyK-
HBIX TIOJIOBBIX OPraHOB, MPU 00pabOTKE KOXKHU a0~
Hel 1 nojomB. Bo3neiicTBUE Ha KOKY BOJIOCUCTOM
9acTH TOJIOBBI TPEOOBAIO OOJIee BRICOKOTO YPOBHS
suepruu (34,0 JIx/cm?).

[Tpu MOBEPXHOCTHBIX T€MaHTUOMaX MPOBO MU
KOPOTKHH KypC J1a3epHOTro JeueHusl B pexume 7,07—
14,1 JIx/cM®, ¢ wacroroi 1—2 't (1—5 mpouenyp),
P KOMOWHUPOBAHHBIX — JUIMHHBIA KypC TIPH HC-
T0JIb30BAaHKH JIa3epHol sHeprun 14,1—21,2 /e,
¢ yactotoit 2—3 I'u1, koTopslii coctasisut 6—10 mpo-
uenyp (puc. 2). [lonbop na3zepHoit F3HEPTHH OCYIIIe-
CTBISUICS WHAMBHUAYalIbHO. JIedeHHe MOBTOPSIIU
c uHTepBaamMu oT 2 1o 8 Hemenb. [Ipu mporpeccus-
HOM CTaJlK COCYAMCTON OIMYXOJW MHTEPBAJ JIO Clie-
JIYIOILIETO CeaHca JIA3epHOro BO3JEUCTBUS COCTABIISLIT
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2 He/IeH, YTO MHHUMHU3UPOBAIO BO3MOKHOCTD BO3-
HUKHOBCHHS pEIHIMBA HOBOOOpa3oBaHWs. Ecim
OIyXOJlb ObUTa B CTaaUM CTAOWIW3AlIUMU, JICYCHUE
MPOBOIWIM ¢ 0OJiee MPOJOKUTENLHBIM WHTEPBa-
JIOM, KOTOPBIM COCTAaBIISUT MEXIy HPOIEAypaMH
oT 4 1o 6 HELEIb.

OBCY>XAEHUE PE3YJIbTATOB

Knuandyeckum kputepreM OKOHUaHHS Kypca
Tepanyu SBUJIOCH YIUIOIIEHHE OIyXOJU U U3MEHEHHE
OKpacKu KOXHU J0 TOKa3zaTels IPUTEMOMETPUU
MeHee 110 yCcIoBHBIX €MHUII, UTO COOTBETCTBOBAJIO
3HAYEHUIO JAaHHOTO IOKa3zaTessi KOHTPOJIbHOTO
y4acTKa 3/J0POBOI KOKH, OIPEEIIEHHOTO B CHUMMET-
pUYHOI 065acTH mpu nmepBUYHOM ocMoTpe. [locie
OKOHYAHUS Kypca JIa3epHOTO JICYCHUS M0 JTaHHBIM
KOHTPOJBHOTO YJIBTPAa3BYKOBOTO HCCIEAOBAHUS
COCYIHUCTOE O0pa3oBaHUE U IMUTAIOIIHUE COCYJbI
HE BHU3yaJIU3HPOBAINCH, B JIEPME U THIOAEPME
CTPYKTYpPHBIE U3MEHEHUS HE ONPEAEIISIINCS.

W3meHeHne 11BeTa KOXKU T0CIIE JIEYEHUSI 10 HOP-
MAaJIbHOTO U TIOJIHOE BBIPABHUBAHUE C OKPYKAIOIUMU
TKaHSMH OTMEUaIoch y Bcex jaereit (81 den.) ¢ mo-
BEPXHOCTHBIMU TemMaHruomamu. [locie nazepHoro
ne4yeHus 38 KOMOMHUPOBAHHBIX FeMaHruoM B 92,1%
CIydyaeB OTMEYEHO CHIKEHHE HWHTEHCHUBHOCTH
OKpacKH /10 HOPMaJIbHOT'O 1[BETa KOXH, B 7,9% ciry-
YyaeB HaOJF0/1aoCh MOOJETHEHHE TeMaHTHOMBI.

197



Tpanesnukosa T.B., Ilucknakosa T.IL., I'ybuna B.O. Becmnux PY/[H. Cepus: Meouyuna. 2018. T. 22. Ne 2. C. 191—208

[Ipu 5TOM NOTHOE BBIPABHUBAHUE C OKPYKAIOIIMMHU
TKaHSIMHU TIOBEPXHOCTH OMYXOJH IMOCJE JIa3epPHOTO
JIeYeHHss OTMEYEHO Takxke B 92,1% cimydaeB, yacTHy-
Hoe yruiouieHue B 7,9% ciayuaes.

Ornenka 3(pPeKTUBHOCTH JTa3€PHOTO JICUEHUS
C IMOMOIUIbI0O HEMHBA3UBHBIX METO/I0B HCCIIEI0Ba-
HUSI CIYXXWJIH CpPaBHUTEIbHAS IPUTEMOMETPUS
710 ¥ TIOCJIe Kypca U B CPABHEHUH C KOHTPOJIbHBIM
y4acTKOM 370poBoi Koxku. CpeHue Mmoka3aTenu
SPUTEMOMETPUH BHE 3aBHCUMOCTH OT KJIMHUYECKOTO
BUJIa OIIYXOJIU TOCJIE JIeUeHHs] HE UMENN 3HaYMMBbIX
pazIMuMii HU MEXIy cOOOH, HM B CPABHEHUH C KOHT-
POJIBHBIM yYaCTKOM KOXH, YTO CBUJETEIbCTBYET
0 XOpOIIeM KOCMEeTHYecKoM 3(]deKrTe Tepanuu
B LIEJIOM.

B nenom, oTcyTCTBHE 3HAYMMBIX PA3IAYM MO-
Kazarelseil 3pUTeMOMETPHH TTOBEPXHOCTHBIX U KOM-
OMHUPOBAHHBIX T€MAHTHOM IIOCIIE JICUEHUS B CPaB-
HEHUH CO 3HAYEHHUSMH KOHTPOJIBHOTO y4acTKa KOXKHU
MOJITBEPKIAET aJIEKBAaTHOCTh BHIOPAHHBIX PEKUMOB
Tepanuy 1 HAJIMYUe XOPOILIEero KOCMETHYECKOro d¢-
(exTa BHE 3aBUCMOCTH OT JIOKAJIM3AIMU OITYXOJIH.

[Ipu ynbTpa3ByKOBOM HCCIEIOBAHUHM BCEX
MIOBEPXHOCTHO PACIIOJIOKEHHBIX T€MaHTHOM IOCTIe
Kypca JIa3epHOro JIeUeHHsI COCYJUCTOe 00pa3oBaHue
U KPOBOTOK HE BU3YaJIU3UPOBAIUCH, CTPYKTYypa
JIepMbl U THUIOJAEPMbl HE HMMela CTPYKTYPHBIX
M3MEHEHUH MpU UCcaeJOBaHuH §1 reMaHTHOMBI, T.€.

B 100% cnyuaes. [Ipu ynpTpa3BykoBOM HcciIeq0Ba-
HuM 38 KOMOMHUPOBAHHBIX reMaHTuoM B 3 (7,9%)
00pa3oBaHUSAX OBUTH BBISIBIICHBI DXO-TIPU3HAKH WH-
BOJIIOTHUBHOW CTaIMM: YMEHbBIIIEHUE TTyOUHBI Ommy-
XOJIH B 2 pa3a, 3HaYUTEIbHOE 00€THEHNE KPOBOTOKA,
octanbhble 35 (92,1%) KOMOMHUPOBAHHBIX TeMaH-
TUOM HE BU3YAIM3HPOBAIHCH, KPOBOTOK HE OIpe-
JeJISIICS, OTCYTCTBOBAIIM CTPYKTYPHBIE U3MEHEHHUS
J€PMBbI U TUIIOJIEPMBI.

OcreTudeckuii Kputepuit 3G HEKTUBHOCTH OBLT
HEMAJIOBAKEH C TOYKH 3PEHHs POJIUTENeH U BKIIIO-
yajl KaKk MHEHHE Bpaya, TaKk U YJOBJIETBOPEHHOCTb
poauteneit nedenuemM. [Ipu 0ObEKTHBHON OLEHKE
3CTETHUYECKOI0 pe3yjibTaTa HaMU HCIOJIb30BaHBI
onpocHUK SSQ, oTpaykaroUii yI0BJIETBOPEHHOCTD
MalMeHTOB Pe3yJIbTaTaMU, IIPU ITOM BCE PECIOH-
JEHTHI (POAUTENN) OTMETUIIN, YTO UX OXKHUJAHUS
OT JICUEHHUs OmpaBraaiuck: 97,2% poautenei ore-
HWIM TepaneBTHYECKUil 3PPeKT KaK «o4eHb XOpo-
il pe3ynbTam» U 2,8% — «XOpOLIMH pe3ysIbTaT)
rocJie Kypca JiazepHoro JjiedeHus. Hu onun u3 pec-
TIOHJICHTOB HE J1al OTPHUIIATENFHYIO OIIEHKY Pe3yJib-
TaTaM KakK «0T4acTH» WIH «0e3 n3MeHeHuin». Ouen-
Ka pe3ysbTaToB JieueHus 1o mxaine GAIS cocrasuna
2,9 6anna (puc. 3). DcreTnyeckas OleHKa pe3yiib-
TaTOB JICYCHUS] POJUTEISIMH MOKa3alla TIOJTHOCTHIO
COBIMAJAIONINE C BpaueOHOW OIIEHKON Pe3yJIbTaThl.

0,9%

@3 ®m2 01 00

m-1

Puc. 3. OueHka pesynbtaTta Bpadom no wkane GAIS
nocne Kypca n1a3epHoro ne4eHns
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BbiBObl

1. adanTuapHbIe TEMAaHTHOMBI BHE 3aBHUCH-
MOCTH OT T€HJEPHOU MPUHAIICKHOCTH Yallle e/TH-
HUYHBIE, TTIOBEPXHOCTHBIC, TOSIBIISIFOTCS. B TEUCHHE
nepBoro Mmecsia nocne poxuaenus (70,5%), ¢ mpe-
UMYIIECTBEHHBIM TOPAKEHUEM TOJIOBBI U TYJIOBU-
11a; TTOBEPXHOCTHBIE TEMAaHTHUOMBI KPACHOTO IIBETA
(100%), ¢ poBHoIf moBepxHOCTHIO (70,2%), YeTKUMH
rparutiamu (64,3%), Iomaab0 MopakeHus He 0o-
nee 10 cm (96,4%); KOMOMHUPOBAHHBIE KPACHOTO
ugera (100%), ¢ 6yrpucroii moBepxHOCTHIO (92,1%),
HEeYeTKUMU Tpanunamu (76,3%); riryObokue — roiy-
6oro 1Beta (80%), OyrprcToii moBepxHOCTHIO (80%),
HeueTkuMH rpanunamu (90%); poct mo60# hopMel
FeMaHTMOMBl B TEUEHHE IEPBOro Toja KU3HHU Ha-
omomancs 6omnee uem B 90% cimydaeB; 6omee 95%
OITyXOJIel TMarHOCTUPOBAHbBI B CTaJIUH IIPOTPECCUU.

2. Ilokazarenu >pUTEMOMETPUH Y JIETEH C MO-
BEPXHOCTHBIMU U KOMOMHUPOBAHHBIMU MH(pAHTHIIb-
HBIMH T'€MaHI'MOMaMH 3HAYMMO HE PA3IMYaIUCh MIPU
0001 popme U JToKAIM3AUKA COCYUCTON OITyXO-
JIM; MaKCUMaJIbHbl€ 3HAUYEHHSI MHAEKCA IPUTEMBI
MOJTy4€HbI [IPU apTepUaIbHOM THIIE KPOBOTOKA, MPH
CMELIaHHOM THIIe KPOBOTOKA Mpe00Iiaan BEHO3HBIH
KOMITOHEHT; TI0 JJAHHBIM YIJIbTPa3BYKOBOTO HCCIIEO-
BaHMS YaIlle IMETH MECTO TIOBEPXHOCTHBIE OITyXOJH
C HaJM4MEM MNHUTAroUlero cocyna B 64% ciayuaes,
¢ mpeolbiagaHueM BEHO3HOTO KpoBoTOKa (57,6%)
u auameTtpom He Oomnee 0,15 cm (77,6%); koMOUHU-
POBaHHBIE U TTTYOOKHE TeMaHTUOMBI UMENTN 3HAYMMO
HU3KYIO TTMKOBYIO CHCTOJIMYECKYI0 CKOPOCTh U WH-
JIeKC epupepruaecKoro COnpoOTHBICHHS.

3. Pa3zpaGotan anroputm otOOpa MaIieHTOB IS
nazepHoro sedenust Ha armapare Nd:YAP/KTPQ-Sw
1079/540 HM, BKIIOYAIOUIMNA TOKA3aTEIN SPUTEMO-
METpUH, TUIOMIAb MOPAXKEHUs, TITyOHHY JIOKaIn3a-
UM, AUaMETP MUTAIOLIEro COCyJa U UCKIIIOUYEHHE
OTIaCHBIX aHATOMHYECKHX JIOKaJu3aluil; Mpu Mo-
BEPXHOCTHBIX T€MaHTMOMaX UCIIOIb30BAJI KOPOTKHIA
Kypc (1—5 ceaHcoB) J1a3epHOTO JICYEHHS, IPU KOM-
OMHMPOBAHHBIX —JTMHHBINA Kypc (6—10 ceancos).

4. Knuanueckas u screrndeckas dpQexTun-
HOCTH JIa3epPHOM Tepamuu MOJTBEepKIaiachk BO3Bpa-
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[IEHUEeM HOPMaJbHOW OKPAaCKU KOXKH, BHIPABHHBA-
HueM TkaHei B 100% mpu moBepXHOCTHBIX reMaH-
ruomax, u 6osee uem B 92% mpu KOMOMHUPOBAHHBIX
onyxoisix; 97,2% poaureneil OLEHWIN TepaneBTU-
4ecKuil 3PPeKT KaKk «OUeHb XOPOIIUHN pe3yabTaT»,
cpenuuit 6amn mkane GAIS cocraBun 2,98 6amna.

[TokaszaTenu 3puTEMOMETPHUH MOCIE JIEUECHUS
BHE 3aBUCHUMOCTH OT JIOKQJIM3aIlUM OITyXOJIU U KIIU-
HUYECKOU (POPMBI HE UMENTA PA3TTUINA C KOHTPOJIb-
HBIM Y4aCTKOM 3JI0POBOM KOKH; YJIBTPa3ByKOBOE
UCCIIEIOBaHHE IOKa3aJI0 OTCYTCTBHE KPOBOTOKA,
CTPYKTYpa J€pMbI U TUIIOJIEPMBI 0€3 U3MEHEHUM
B 100% ciyyaeB NpH MOBEPXHOCTHBIX TEMAaHTMOMAaX
u B 92,1% npu KOMOMHUPOBAHHBIX (hopMax.
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OBJECTIVE METHOD SELECTION OF CHILDREN
WITH INFANTILE HEMANGIOMAS FOR TREATMENT
BY LASER RADIATION AND EVALUATION OF EFFECTIVENESS

T.V. Trapeznikova', T.P. Pisklakova’, V.O. Gubina'

'Southern Ural State Medical University, Chelyabinsk, Russia
?Southern Ural State University, National research university, Chelyabinsk, Russia

Abstract. Infantile hemangiomas, the most common neonatal tumors, are characterized by rapid proliferation which induces
various complications.

The goal of the study is to develop an algorithm for selection of patients for the treatment of with laser radiation the basis of
study characteristics of the infantile hemangiomas with the help non-invasive methods and evaluation of effectiveness carried
out by the therapy.

Materials and methods. A prospective study of 122 children with infantile hemangiomas aged 1 to 24 months was per-
formed, including assessment of hemangiomas clinical picture, distribution of hemangiomas according to their localization
and size, erythemometry and ultrasound scanning. Superficial hemangiomas were detected by Doppler ultrasound in 84 patients
(63.6%), combined ones — in 38 patients (28.8%). Findings of hemangioma erythemometry before the course of treatment
ranged from 180 to 450 standard units.

Results. In 122 children 132 vascular tumors were detected. An algorithm for selection of patients for infantile hemangioma
treatment was developed taking into account objective non-invasive methods of ultrasound and skin erythemometry. 2 patients
clinical follow-up is recommended, 10 patient is sent for further surgical treatment. The course of treatment is short (1—5 sessions)
for 81 patients with superficial hemangiomas. The course of treatment is long (6—10 sessions) for 81 patients with combined
hemangiomas Nd:YAP/KTP Q-Sw laser with 3 mm nozzle, radiation wavelength 1079/540 nm was used. Ultrasound examination
of all superficially located hemangiomas after the course of laser therapy didn’t show vascular formation and blood flow, the
structure of the dermis and hypoderm did not have structural changes in the study. Erythemometry values after treatment to fit
the values of the control skin area and 110 — 85 standard units are decreased.

Conclusion. An algorithm for selecting patients for Nd: YAP / KTPQ-Sw 1079/540 nm laser treatment was developed
including erythemometry, involvement area, depth of involvement, feeding vessel diameter and exclusion of dangerous ana-
tomical localizations.

Key words: infantile hemangioma; laser treatment
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Hemangiomas of the skin are the most common
type of congenital vascular pathology which occurs
in 1—3% of the population [1, 2] and are one of the
most common causes of patients’ referrals to a der-
matologist. Hemangioma (synonym: angiomatous
nevus) is a benign tumor arising from the blood
vessels. The modern concept of hemangioma genesis
suggests that angiogenesis abnormalities result in
uncontrolled proliferation of vascular elements [3].
Vascular skin tumors occur in 2—3% of newborns
and in 10% of children they appear during the first
year of life [4]. Particular attention is paid to the
localization of hemangiomas in anatomically dan-
gerous periorbital, perianal, parotid, mucosal areas,
as it is likely to indicate a possible adverse and/or
complicated prognosis of the disease and the need
for active management of these patients [5—7].
In addition to rapid growth, infantile hemangiomas
(IHs) can ulcerate, bleed and become infected [8, 9],
especially in areas of increased traumatization (back,
limbs, lips). Periorbital hemangioma may cause
visual impairment: optic nerve obstruction and cor-
neal deformity. Spontaneously regressing hemangi-
omas often leave atrophic skin changes, telangiec-
tasias and deforming scars [10]. In addition, there
is still no consensus among specialists on the strategy
of IHs managing [11—14].

Until recently, the main IHs treatment methods
were cryodestruction, electrocoagulation, surgical
resection, which often left rough skin scars and re-
sulted in poor aesthetic outcomes. The invention of
laser systems, such as Nd: YAP / KTP Q-Sw, work-
ing on the principle of selective photothermolysis,
with selective exposure to blood vessels of heman-
gioma without skin damaging, resulted in new per-
spectives of laser utilization in the management of
skin vascular neoplasms [16—19].

The high prevalence of skin IHs, the need for
thorough selection of children for laser management,
the possibility of differentiated choice of management
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depending on the tumor size, localization, the severity
of erythema, and the ultrasound data determine the
relevance of this study.

The purpose of the study was to develop an algo-
rithm of patients selection for Nd: YAP / KTP Q-Sw
laser treatment based on the clinical evaluation and
instrumental characteristics of infantile hemangiomas,
followed by assessment of the therapy outcomes.

The study was carried out in the of laser
cosmetology clinic LINLINE and in the of Plastic
Surgery and Cosmetology Department of the Federal
Budget State educational institution of higher edu-
cation South Ural state medical university of the
Ministry of Health of Russia in 2012—2016. An
open, prospective, nonrandomized study of clinical,
instrumental features of infantile skin hemangiomas
in children aged 1—24 months was performed.
Taking into account the inclusion and exclusion
criteria 122 children aged 1 to 24 months girls were
examined: 22 (18%) boys and 100 (82%). The
average age of children was 6.3 = 0.3 months. The
ethical committee of the South Ural state medical
university approved the study organization (proto-
cols No 11 of November 9, 2013 and No 10 of
December 21, 2017).

To achieve the goal and to solve the tasks,
clinical, anamnestic, instrumental and statistical
research methods were used.

MATERIALS AND METHODS

The study was carried out in the clinic of laser
cosmetology LINLINE and on the basis of the De-
partment of Plastic Surgery and Cosmetology of the
State Pediatric University of South Ural State
Medical University of the Ministry of Health of
Russia in 2012—2016. An open, prospective, non-
randomized study of clinical, instrumental features
of infantile hemangiomas in children aged 1—24
months was performed. The average age of children
was 6.3 = 0.3 months, including 22 (18%) boys, and
100 girls (82%) girls, taking into account the inclu-
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sion and exclusion criteria for 122 children aged
1—24 months. Informed consent was obtained to
participate in the research and processing of personal
data from parents and guardians of children in ac-
cordance with the Helsinki Declaration of the World
Medical Association (WMA Declaration of Hel-
sinki — 2013). The organization of the study was
approved by the ethical committee of the Federal
State Educational Establishment of Health Care of
the Ministry of Health of the Russian Federation
(protocols No. 11 0of 09.11.2013 and No. 10 of De-
cember 21, 2017).

To assess the anamnestic features, peri- and
intranatal history of children, we developed a diag-
nostic map and a special protocol for patient exami-
nation.

According to the data of the questionnaire, the
mothers (over 35 years old) of children with IHs
(13.1%) were enrolled to the group “late pregnancy”.
When assessing heredity hemangiomas in the close
relatives were revealed in the same percentage
(13.1%). Anemia (5.7%), chronic somatic pathology
(4.9%), severe allergy in anamnesis (1.6%) were
less frequently recorded in mothers during pregnancy.
4.9% of the interviewed mothers had a bad habit
such as smoking. Analysis of perinatal risk factors
of IH development showed the presence of chronic
fetoplacental insufficiency in 4.9% of pregnancies,
the low birth weight of the child (less than 2 kg) was
noted in 0.8% of cases. More than 20% of children
were prematurely born. Low scores on the Apgar
scale at birth were determined in 15.6%.

Clinical examination of children with IHs
included assessment of the vascular neoplasms
number, color, boundaries, tumor surface, area,
elevation above the healthy skin surface, pulsation
on palpation, anatomical localization. Red and bluish
color of the vascular tumor was determined. In the
majority of cases superficially located tumors are
proved to have a classic red color, while those
located more deeply in the subcutaneous adipose
tissue have a pale blue color. The indistinct bound-
aries of vascular formation give evidence of the
tumor active growth and the tumor is determined
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as rapidly growing (the proliferative phase), in
contrast to vascular formations with distinct bounda-
ries which indicate a stable condition of the vascular
tumor. The hemangioma area was divided into 3
categories: less than 1 cm?, from 1 to 10 cm?, more
than 10 cm®. The surface of the vascular formation
was assessed as smooth or bumpy, the latter is a
clinical sign of active growth of a vascular tumor.
The pulsation on palpation of a vascular tumor may
indicate to an active blood supply to the tumor by
a large vessel and an arterial blood flow type.

The clinical study yielded more frequent
appearance of IH after birth during the first month
of life both in boys and girls (in 70.5% of cases).

RESULTS

In 122 children 132 vascular tumors were
registered: 100 girls had 110 vascular neoplasms
(83.4%), significantly more than in 22 boys —
22 tumors (16.6%).

In the study group 124 (93.9%) red and 8
(6.1%) bluish hemangiomas were registered. Indis-
tinct boundaries indicating to the rapidly growing
tumor in the proliferation phase were found in 64
tumors (48.5%). 51.5% of tumors had clear bounda-
ries indicating to a stable state of vascular formation.

Of 132 hemangiomas 44.7% had an area less
than 1 cm?, 48.5% had from 1 cm® to 10 cm?, and
6.8% had more than 10 cm’. The height of vascular
neoplasms above the surface of healthy skin was
1 mm in 41%, 2 mm — in 50% and 3 mm — in 9%.
The presence of pulsation on palpation was recorded
in 12 hemangiomas (9.1%).

The anatomical localization of IH was analyzed
and the most common sites of involvement were
revealed on the head and trunk: of 122 people the
vascular tumor in the head region was recorded in
51 cases (38.6%), mainly in the scalp and peripheral
part of the face. Truncal hemangiomas were found
in 41.7% of cases, mostly on the anterior surface
(50.9%). The upper and lower extremities were less
and equally affected. In boys there were no signifi-
cant differences in frequency and predominant
localization.
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It is very important to take into account the
localization of tumors in anatomically dangerous
areas on the mucous membranes, in sites of increased
traumatization. Among the examined patients, ana-
tomically dangerous hemangiomas were found
in 17 children: 6 (35.2%) in the central part of the
face, 2 (11.7%) in the lumbar region, 6 (35, 2%)
in the anogenital region, 3 (17.6%) on the hand.
The likelihood of a severe or complicated course
of hemangioma can be caused by the combination
of the following prognostically unfavorable signs:
identification of a tumor at birth, rapid growth of
hemangioma during the first month of a child’s life,
a well-defined pulsation in hemangioma on palpation
indicating to the presence of a feeding vessel with
a large diameter in the arterial blood flow that con-
tributes to a rapid growth; hemangioma over 2 mm
height and the large area of the hemangioma (more
than 10 cm).

Clinical forms of IHs were verified accord-
ing to ICD-10 and the classification proposed by
Yu.F. Isakov and Yu.A. Tikhonov (1974): simple
(superficial), cavernous (deep), and combined.

Among all clinical types of hemangioma iden-
tified in our study the most common were superficial
vascular tumors (n = 84 (63.6%)). Both superficial
and combined types of vascular tumors were equally
identified in boys (n =9 (40.9%)). Of 110 vascular
tumors in girls superficial (68.1%) and combined
(26.4%) types, rarely a deep form (5.5%) were more
often identified.

Eighty four superficial hemangiomas had red
color (100%), a smooth surface (70.2% of cases),
well-outlined borders (64.3% of cases), the tumor
elevation above the surface of the healthy skin did
not exceed 2 mm, the tumor area was no more than
10 cm’ in 96.4% of cases. The growth of superficial
hemangiomas during the first month after the ap-
pearance was observed in 97.6% of cases.

Red color of the tumor (100%), a bumpy sur-
face (92.1% of cases), indistinct borders (76.3% of
cases), the tumor height did not exceed 2 mm, the
involvement area was up to 10 cm (50% of cases)
were more often observed in cases with combined
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as well as superficial hemangiomas. The growth of
combined hemangiomas during the first month after
the appearance was observed in 94.7% of cases.

Deep hemangiomas had a bluish color (80%),
a bumpy surface (80%), indistinct borders (90%),
4—6 mm above the skin surface height, more than
10 cm® area. The growth of hemangioma within the
first month after the appearance occurred in more
than 90% of patients.

The study of children phototype in case of IHs
showed the prevalence of the second type of photo-
sensitivity (T. Fitzpatrick), the most common in the
European population.

During the second stage of the study an instru-
mental evaluation of neoplasms was carried out,
which included erythemometry and ultrasound
scanning of the vascular tumor.

To give an objective assessment of hemangio-
mas, erythemometry of both hemangioma and a
vascular tumor-free area of healthy skin in the sym-
metrical portion was carried out. The mean values
of erythemometry didn’t differ significantly in vari-
ous parts of the body, the highest index was regis-
tered in the anogenital region (335.2 £ 12.3 conven-
tional units), slightly lower in the central region of
the face (331.1 = 15.5 c.u.), on the trunk (322.4 +
+ 16.3 c.u.), the minimum — in the lumbar region
(302.8 + 15.8 c.u.). The maximum erythemometry
values in case of a deep hemangioma are identified
on the peripheral part of the face, the minimum
values are on the extremities and trunk.

A number of significant differences in the
values of erythemometry due to the type of blood
supply to the vascular tumor were identified. The
maximum values were obtained in patients with
arterial blood flow type which had significant
differences with all compared groups. Venous and
arterial-venous types showed almost identical values,
the absence of differences between these groups
indicates the predominance of the venous blood
flow over the arterial one. In cases without a feeding
vessel, minimal erythemometry values were re-
vealed, which had significant differences with all
compared groups.
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A

Fig. 1. (A) 1 — month-old boy with combined hemangioma of him right scapular area S = 0,5 cm",

2

385 conventional units of erythemoometry. (B) By means of ultrasound (5—20 MGz) deepness
of tumor 0,36 cm; feeding vessel of venous bloodflow type, diameter of vessel 0,05 cm

Of 132 IHs the diagnosis of proliferative phase
was made in 127 (96.2%) cases; the phase of stabi-
lization in 5 (3.8%) cases characterized by cessation
of tumor area and volume growth, the appearance
of areas with pale vascular pattern, absence of
hemangiomas in involution phase. The proliferative
phase is marked by the highest value of erythema
due to the activation of angiogenesis processes.
These values are significantly different from those
in stabilization phase.

Of 84 superficial hemangiomas diagnosis of
proliferative phase was made in 80 (95.2%) of cases;
the phase of stabilization in 4 (4.8%). The highest
erythema value 333.7 £ 6.18 c.u. was determined
in the progressing phase, the lower indices were —
217.7 £ 8.3 c.u. in the phase of stabilization.
Combined hemangiomas were identified only in the
proliferative phase, the erythema value was 324.3 +
1 9.6 c.u. In deep tumors the erythema index in the
proliferative phase has a maximum value of 312.5 +
+ 8.9, and value of 125.1 £ 3.2 is lower in the
stabilization phase indicating the significant value
differences.

Ultrasound scanning of infantile skin heman-
giomas was carried out in B-mode to determine the
depth, volume, characteristics of the tumor structure,
the relationship with the surrounding tissues. In the
CDI mode bloodflow within the neoplasm, its di-
rection and character, the projection and diameter
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of the feeding vessels were evaluated. In 132 exa-
mined tumors ultrasound confirmed the presence
of a feeding vessel in 85 (64.4%) hemangiomas, its
absence in 47 (35.6%) cases. A feeding vessel up to
0.05 cm in diameter was revealed in 16 vascular
tumors (18.9% of cases), the vessel diameter ranged
from 0.05 cm to 0.15 cm — in 66 (77.6%), the feed-
ing vessel more than 0,15 cm — in 3 neoplasms
(3.5%). The feeding vessel with arterial type of blood
flow was revealed in 18 (21,2%) vascular tumors,
venous type of blood flow — in 49 (57.6%), arterio-
venous — in 18 (21.2%) vascular neoplasms.

Vascular tumors with a feeding vessel of arterial
type had the highest peak systolic velocity in contrast
to hemangiomas with arteriovenous and venous
blood flow. The index of peripheral resistance (RI)
reflecting the state of resistance to the blood flow
was the highest in hemangiomas with arterial blood
flow, indicating the significant differences from
the indices of venous and arteriovenous blood flow
types. High indices of systolic and diastolic blood
flow velocity in superficial hemangiomas were
registered in the arterial and arteriovenous type of
blood flow (Fig. 1).

According to the objectives of the study, the
next step was to create an algorithm for selecting
patients for Nd: YAP / KTP Q-Sw 1079/540 laser
therapy. According to E.A. Shakhno (2012) Nd:
YAP / KTP Q-Sw 1079/540 nm laser penetration
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A

Fig. 2. (A) 6 — month-old girl with combined hemangioma on her left hand before laser therapy.
(B) After 10 sessions laser therapy. (C) After 12 months a course of therapy

into blood-containing tissue reaches depth up to
0.8 cm, thus it became the criterion for strict selec-
tion of patients. According to the clinical instrumen-
tal study of IHs, a patient selection algorithm
forNd: YAP / KTP Q-Sw laser treatment with
wavelengths of 1079/540 nm was developed based
on 5 criteria:

1) exclusion of periorbital localization of he-
mangioma;

2) erythemometry values from 180 up to 450 c.u.;

3) the area of the involvement is 1—10 cm?;

4) depth of localization less than 1.0 cm;

5) the feeding vessel diameter less than 0.15 cm.

The study group enrolled 122 patients with
132 hemangiomas for Nd: YAP/KTP Q-switched
1079/540 laser treatment. According to the selection
criteria, a patient with periorbital hemangioma (the
first criterion) was excluded; 8 (6.1%) patients with
visually evident blue color of the tumor and ery-
themometry values ranged from 125 to 179 c.u.
(the second criterion) were also excluded. Some
patients didn’t meet the third criterion. Clinical
evaluation revealed the area of infantile hemangioma
to be larger than 10 cm® in one patient, who was
excluded; two neoplasms (1.5%) also dropped out
of the study, because their size was less than 1 ¢cm®
and required dynamic observation. Two patients with
the localization of the tumor in subcutaneous fat
tissue were excluded from the study (the fourth
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criterion) after ultrasound scanning of the tumor and
measurement of its depth (tumor localization deeper
than 1 cm). Thirteen patients with 13 hemangiomas
(10.66%), 10 deep and 3 superficial, were excluded
from the study group.

Thus, according to the selection criteria for laser
therapy, 109 children with a total of 119 hemangi-
omas were selected. Thirty eight tumors were of a
combined type because the depth of the involvement
was more than 0.5 cm. A long course of 6—10 laser
sessions was recommended to such patients. Eighty
one superficial hemangiomas were exposed to a
short course of laser therapy.

Nd:YAP/KTP Q-Sw laser with 3 mm nozzle,
radiation wavelength 1079/540 nm was used to treat
119 vascular tumors. Parameters of laser with 3 mm
nozzle are the following: energy density 7,07—
63,7 J/em® with a pulse frequency of 1—3 Hz,
treatment in a scanning mode without overlapping
of light spots till the appearance of a darker color
of the tumor. The first procedure was both a treatment
and a test, since the treatment was performed by a la-
ser with the minimum energy density (7.07 J/cm?).
Our experience has shown that such level of energy
density is sufficient for hemangioma treatment in the
region of the vermilion border, external genital
organs, the skin on the palms and soles. Exposure
to the skin of the scalp required higher energy den-
sity (34.0 J/cm?).
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To treat superficial hemangiomas patients un-
derwent a short course of laser exposure with the
energy density of 7.07—14.1 J/cm?, a pulse fre-
quency of 1—2 Hz (1—S5 sessions), for combined
hemangiomas they underwent a long course with
laser energy density of 14.1—21.2 J/cm®, a pulse
frequency of 2—3 Hz, 6—10 sessions (Fig. 2). Se-
lection of laser energy density was carried out in-
dividually. Treatment was repeated at intervals from
2 to 8 weeks. In proliferation phase of the vascular
tumor the interval between sessions was 2 weeks
to minimize a tumor recurrence. If the tumor was
in the stabilization phase an interval between ses-
sions was longer, from 4 to 6 weeks.

DISCUSSION

To complete the course of therapy the following
clinical criteria were manifested: a tumor flattening
and erythemometry values to less than 110 c.u., which
corresponded to the normal skin value in the control
area fixed symmetrically during the primary exami-
nation. According to after treatment ultrasound data
the vascular involvement and feeding vessels were
not visualized, the dermis and hypodermis structure
was without structural changes.

After treatment changes such as normal skin
color and complete alignment of the tumor surface
with surrounding tissues were noted in all children
(81 patients) with superficial hemangiomas. After la-
ser treatment of 38 combined hemangiomas an inten-
sive skin color faded to a normal in 92.1% of cases,
and hemangiomas turned pale in 7.9% of cases. At
the same time complete alignment of the tumor
surface with surrounding tissues was also noted in
92.1% of cases, and partial flattening in 7.9% of cases
after laser treatment.

Comparative erythemometry before and after
the sessions and comparison with the control area
of healthy skin were instrumental criteria for evalu-
ating the effectiveness of laser treatment. The mean
erythemometry indices irrespective of the clinical
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type of the tumor after treatment did not differ
significantly from each other, nor in comparison with
the control area of the skin and indicate a good
cosmetic effect of the therapy in general.

The absence of significant differences in ery-
themometry values of superficial and combined
hemangiomas after treatment in comparison with
the values of the control skin area confirms the ade-
quate selection of therapy modes and a good cos-
metic effect regardless of the tumor localization.

Ultrasound examination of all superficially
located hemangiomas after the course of laser
therapy didn’t show vascular formation and blood
flow, the structure of the dermis and hypoderm did
not have structural changes in the study of 81 heman-
giomas, i.e. in 100% of cases. Ultrasound scanning
of 38 combined hemangiomas revealed echo signs
of involution phase: 2-fold reduction of the tumor
depth, a significant reduction of the blood flow in 3
(7.9%) formations, the remaining 35 (92.1%) com-
bined hemangiomas were not visualized, the blood
flow was not determined , the structural changes
in the dermis and hypodermis were absent.

Parents stated that the aesthetic criterion of
effectiveness was important and included both the
medical professional’s opinion and parent satisfac-
tion with treatment. To evaluate the aesthetic out-
come objectively the Social Support Questionnaire
(SSQ) questionnaire was used, which reflects patient
satisfaction with the results of therapy. All respond-
ents (parents) noted that therapy results justified their
expectations: after the course of laser treatment 97.2%
of parents evaluated the therapeutic effect as “Very
Much Improved” and 2.8% — as “Much Improved”.
No negative evaluation marks of the treatment re-
sults as “Improved partially” or “No change” were
given by respondents. The assessment of treatment
outcomes showed the scores 2.9. on the Global
Aesthetic Scale (GAIS) (Fig. 3). The assessment of
aesthetic outcome of the treatment showed fully co-
incident opinions of parents and medical specialists.
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Fig. 3. The assessment of results by doctor on the Global Aesthetic Scale (GAIS)
after a course of the laser treatment

CONCLUSIONS

Infantile hemangiomas, regardless of gender,
are often single, superficial, appear within the first
month after birth (70.5%), with a predominant
involvement of the head and trunk; superficial
hemangiomas are of red color (100%), with an
smooth surface (70.2%), clear boundaries (64.3%),
an area of involvement of not more than 10 cm’
(96.4%); combined IHs are of red color (100%),
with a bumpy surface (92.1%), unclear boundaries
(76.3%); deep IHs — blue (80%), bumpy surface
(80%), unclear boundaries (90%); the growth of any
form of hemangioma during the first year of life was
observed in more than 90% of cases; more than 95%
of tumors are diagnosed in the proliferation phase.

Erythemometry values in children with super-
ficial and combined IHs did not differ significantly
with any form and localization of the vascular tumor.
The maximum erythema index was obtained in the
arterial type of blood flow; with a mixed type of
blood flow the venous component predominated.
Ultrasound more often revealed superficial tumors
with a feeding vessel in 64% of cases, with predomi-
nance of venous blood flow (57.6%) and diameter
not exceeding 0.15 cm (77.6%); combined and deep
hemangiomas had significantly low peak systolic
velocity and an index of peripheral resistance.

An algorithm for selecting patients for Nd:
YAP / KTPQ-Sw 1079/540 nm laser treatment was
developed including erythemometry, involvement
area, depth of involvement, feeding vessel diameter
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and exclusion of dangerous anatomical localizations.
A short course (1—S5 sessions) of laser treatment was
used for superficial hemangiomas, and a long course
(6—10 sessions) for combined ones.

Clinical and aesthetic efficacy of laser therapy
was confirmed by manifestation of normal skin
coloring, the alignment of tissues in 100% of super-
ficial hemangiomas, and in more than 92% of com-
bined tumors. Parents (97.2%) evaluated the thera-
peutic effect as “Very Much Improved”, the average
GAIS score was 2.98. After treatment values of
erythemometry, regardless of the tumor location and
the clinical form did not differ from the control area
of healthy skin. Ultrasound showed no blood flow,
unchanged dermis and hypodermis structure in 100%
of cases of superficial hemangiomas and in 92.1%
in combined forms.
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B SMUTENIUAJIbHbIX KNIETKAX CJIN3UCTOMN
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*MdenepanbHOE rOCY1apCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE BBICIIEro 006pa30BaHus
ITepBb1it MOCKOBCKHI TOCYIapCTBEHHBINH MeTUIIMHCKHUN yHUBepcUTeT uM. V.M. CeueHnoBa
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[B-nedeHcHHBI UrparoT BaXKHYIO POJIb B 3aIIUTE IUI0/1a OT HH(EKINH, TI03TOMY SKCIIPECCHUsI ATUX aHTUMUKPOOHBIX METTHIOB
B PECHHMPATOPHOM TPAKTE Y HOBOPOXKAECHHBIX MMEET 0c000e 3HaYeHHe. B CBA3M ¢ 3THMM MBI IOCTaBWIM Iepex co0oil 3amauy
n3yunts dkcnpeccuo renos HBD-1 u HBD-2 B snuTenuanbHbIX KIETKaX CIM3UCTON BEPXHUX OTAENOB PECIUPATOPHOrO TPaKTa
Y HOBOPOJK/ICHHBIX C THEBMOHHUEH, a TAK)KE Y 3JJ0POBBIX HOBOPOXKJICHHBIX B 3aBUCHMOCTH OT 3THOJIOTHH BO30ynutens. Takxe
ObLIa IpoBeJieHa acconuarus nosmmMopgaoro mapkepa G(-20)4 8 rene DEFBI ¢ nH(EKINOHHON ITATOJIOTHEH HOBOPOXKICHHBIX
(B 9acTHOCTH C THEBMOHUEN ).

Memoowr: bpito poBeeHO UccIe0BaHne MUKPOGIIOPH U (PaKTOPOB BPOXKIEHHOI'O MIMMYHUTETA HAa YPOBHE CIU3UCTHIX
000JI04eK BEpXHUX JABbIXaTeNbHBIX IMyTel y ABYX rpymt: HoopoxxaeHHble ¢ BYII u BAII. Buonornueckum mMaTepranoM MOCITY KH-
JIM COCKOOBI KJICTOK SIUTEIHS CIIM3HCTOH OOO0IOYKH BEPXHUX ABIXATENBHBIX MyTell HOBOPOXKIEHHBIX M POJMIIBHULI, & TAKKE KPOBb.

Pezynomamer: Tlokazano, uro sxcnpeccusa rena HBD-2 yBenuuuaercs B 2,3 pa3a y 1eTel, y KOTOPBIX OIpenesercs
MH(EKIMOHHBIH BO30YAUTEINb, HO IIPU 3TOM OTCYTCTBYIOT KJIMHWYECKUE NpOSBICHHS [THEBMOHHM. Taioke IMOKa3aHO JOCTOBEPHOE
cHikenue nokazaresst HBD-2 (B 3,2 pa3a) y nalueHToB ¢ THEBMOHUEH, BbI3BaHHOU K. pneumonia. Yactotel ayeneit rena DEFB1
B IpyIIE C BHYTPUYTPOOHBIM MH(UIMPOBaHNEM IIIO/A U B IPYIIE CpaBHEHMS ObUTH clienyrommmu: amiens G — 0,66, 0,79,
amrenb A — 0,34, 0,21 cooTBeTcTBeHHO. YacTOTHI TEHOTHIIOB HUCCIIEAYeMOT0 Mapkepa y marepeit B rpymnmne BAIL, u rpymme
cpaBHeHus ObuH cienyrommmvu: GG — 0,78, 0,58, 0,58; 44 — 0, 0,25, 0; AG — 0,22, 0,17, 0,42 COOTBETCTBEHHO.

Y HOBOPOXXIEHHBIX Cpeay ajutelieil ToMHUHIpoBaI auienb G (dactoTta O6buta Beiie 0,73 Bo Bcex rpymnmnax) u renotun GG
(vacrora npessimana 0,52).

Buvi6o0: B xone nccnenoBaHus NONTBEPIMIOCH, YTO YTO B-Ie()eHCHHBI OCYLIECTBISIOT 3AIUTY CIU3UCTBIX OT HH(EKINOH-
HBIX BO30Oyauteneid. [TomydeHHsIe pe3ybTaThl YKa3bIBAIOT Ha TO, YTO reHeTndeckuit Mapkep G(-20)A rena DEFBI accolmupoBaH
¢ puckom paszsutus BYU pebenka.

KiaioueBble ciioBa: aHTI/IMI/IKp06HLIC neITUAbI, HG(I)CHCI/IHBI, MMHEBMOHUA HOBOPOKACHHBIX
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[TaTomorus ABIXaTETbHONW CUCTEMBI HOBOPOXK-
JIEHHBIX SIBJISIETCS] OJTHOW M3 CaMbIX PacIpOCTPaHEH-
HBIX IPUYUH AETCKOW CMEPTHOCTH. MI3BECTHO, 4TO
B MIOCTIETHUE TO/BI OJTHON U3 TJIABHBIX COIMATBHBIX
npoOiieM SBISETCS MHEBMOHUS HOBOPOXKICHHBIX
[1—3]. B 2015 romy ObLIO 3aperucTpUpoOBaHO
921 000 ciryyaeB cMepTH JETEN B BO3PACTE JI0 TATH
JIET, MPUYMHOM Yero cTana UIMEHHO MHEBMOHUS [4, 5].
M.J. Fayon ¢ coaBropamu nokasaji, YT0 K OCHOBHbIM
dakTOpaM pHCKa pa3BUTHS NMHEBMOHUU y JETEH,
Haxomsmxcs Ha MBJL, sBnsercs undexus [1, 6].
Takoke ObLIO BRICKa3aHO MPEIOJIOKEHNE, YTO CPEIH
($akTOpoOB, KOTOPbIE MOTYT MPUBECTU K PA3BUTHUIO
ITHEBMOHUH, HEMAJIOBAKHOE 3HAUEHHE UTPAET UM-
MyHoaeduuuTHOe coctosnue [1, 7, 8].

N3BectHO, uTO 3Kcmpeccus P-medeHCUHOB
B PECIIUPATOPHOM TPaKTE UMEET 0c000e 3HAaYCHHE
Yy HOBOPOXKJIEHHBIX, TaK KaK 3TH MENTUIbI CIIOCO0-
CTBYIOT 3ammre Imiojaa oT uHpekmuu. Mmerorcs
eIMHUYHBIe paboThl 10 AKcnpeccuu reHa HBD-1
n HBD-2 B pecriuparopHom Tpakrte y aerei [9—12].

N3BecTHO, 4TO NEePEHCHUHBI OCYIIECTBISIOT
3alIUTy CIAM3UCTHIX OT MH(EKIMOHHBIX BO30yAUTE-
neit, mpu 3ToMm HBD-1 kKOoHCTUTYTHBHO BBIpaOaThI-
BaeTCsl HA YPOBHE CIIM3UCTON BEPXHUX JIbIXATEIhb-
HbIX myTel, a HBD-2 — unaynubensHo, T.€. mox
neicTBreM WH(GEKIMOHHBIX TaToreHos [13—15].
B cBs131 ¢ 95TUM MBI TIOCTaBHWIIN TIEpe]] COOOM 3a1ady
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n3y4uTh 3Kcrpeccuto renoB HBD-1 u HBD-2 B snu-
TENMATBHBIX KJIETKaX CIU3UCTON BEPXHUX OTAEIIOB
PECTIUPAaTOPHOTO TPAKTa Y HOBOPOXKIEHHBIX C ITHEB-
MOHHEH B 3aBUCUMOCTHU OT STHOJIOTHH BO30YAUTENS,
a TaK»Xe y 3J0POBbIX HOBOPOKJIEHHBIX.

R.J. Jurevic ¢ coaBTOpamu MpeAoN0oXKHII, YTO
M3MEHEHUsI B SKCIPECCUU MPOTUBOMHUKPOOHBIX IIEI-
TU/IOB (B YaCTHOCTHU JEPEHCHHOB) MOTYT OBIThH CBSI-
3aHBI C PA3IMYHON BOCIPUIMYHUBOCTBIO K MH(EKIIU-
OHHBIM areHTaM M, KaK CJeJCTBHE, HapyIICHHUEM
MPOLIECCOB BPOXKJACHHOTO UMMYHHUTETA HA YPOBHE
cnu3uCThIX 0bonouek [16]. M3BectHo, uro HBD-1
B OCHOBHOM 3KCIPECCUPYETCsl KOHCTUTYTHBHO, U 3Ha-
YUT, TOJUMOP(PU3MBI MOTYT HOTEHIIMAIBHO BIUATh
Ha (OHOBBIN ypoBeHb 3kcrpeccurt [17—18]. OxHo-
HYKJICOTHTHAs 3aMEeHa MOXET M3MEHHUTh d(PpdekTus-
HOCTb TPAHCKPHUIIUU U TPAHCIALMNH, TaK K€ Kak
W3MEHUTh aMUHOKHCIIOTHYIO MOCJIEI0BATENbHOCTD,
MOCIIEAYIOILYIO CTPYKTYpPY O€NKa U ero (QpyHKIHIO.
Jlo HacTOAIIEr0 BPEMEHH acCOLMALUS MOIUMOpd-
Horo mapkepa G(-20)A B reae DEFBI ¢ nndexiu-
OHHOM MaTOJOrHeil HOBOPOKJIEHHBIX (B YACTHOCTH
C THEBMOHHE) HE UCCIIeA0BaNaCh, IOITOMY B JIaH-
HOM HCCIICIOBAaHUHU OBbUI BBIOpAaH TOJIHMMOPQHBII
Mapkep G(-20)A4 rena DEFBI, pacnonaoKeHHbIN
B HETpaHCIUpyeMoil obmactu. [IpeanonoxxuTensHo
3TOoT SNP MOXeT BAUATH Ha YPOBEHB IKCIIPECCHH
reHa ned)eHCcHuHa.

NUMMVYHOIJIOI'MS. THOEKIMOHHA ITATOJIOT A
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MATEPUWAJIbI U METOAbI

Hamwu Ob110 TIpOBEICHO M3y4eHHE MUKPODITO-
pBlL, a TaKke GaKTOPOB BPOXKJIEHHOTO UMMYHUTETA
Ha YPOBHE CITU3HCTHIX 000JI0UEK BEPXHUX JbIXaTENb-
HBIX IyTeH MpU BHYTPUYTPOOHOM HH(PUIIMPOBAHUH
IUI0/1a U TIHEBMOHUU HOBOPOKAEHHBIX. MccnenoBa-
HHE ObLIO 0100pEHO KOMHCCHEH MO BOIPOCaM 3THKH
JAI'MY. Ot poauteneil (OneKyHOB) BCeX MallMeH-
TOB OBUIO MOTY4eHO MH(GOPMUPOBAHHOE COTJIACHe
Ha y4acTHe B HCCIEIOBAaHUU U 00pabOTKy mepco-
HAIBHBIX JJAHHBIX COTVIACHO XeIbCUHKCKON JeKIa-
paunu BcemMupHOW MEIUUIMHCKOW acCOIMaIUuu
(WMA Declaration of Helsinki — Ethical Prin-
ciples for Medical Research Involving Human
Subjects, 2013). [TanmeHTs OB pa3/ielieHbl Ha IBE
TpYIIBI: HOBOPOXKIECHHBIE C BHYTPUYTPOOHOM IMTHEB-
monuelt (BYII) u HoOBOpOXACHHBIE ¢ BEHTHIISITOP-
acconuupoBaHHoi mHeBMoHuer (BAII).

buonoruueckum MaTepuasoM MOCITYKUIH CO-
CKOOBI KJIETOK SIUTEIHUS CITM3UCTON 000JI0UKH BEpPX-
HUX JIBIXaTEeNbHBIX MyTEH HOBOPOKIECHHBIX U PO-
TUITBHULL, & TAKKE KPOBb.

Jlnist onpenienieHus: YpOBHS SKCIPECCUH T€HOB
B IPYyIIE 370POBLIX HOBOPOXKACHHBIX 3a00p MHTE-
JUATBHBIX KJIETOK CIU3UCTOW 00OJOYKH MPOU3BO-
JUIICS U3 BEPXHUX JAbIXaTelIbHBIX MyTei. OOpa3iibl
XpaHWwM rpu temreparype Munyc 70 °C. Marepuan
SNUTENUATIBHBIX KJIETOK B MOCIEIYIOIEM HCIOIb30-
BaJICS JIJIsl ONpeZieNieHHs] YPOBHSI SKCIIPECCUU HHTeE-
pecyroIux Hac FeHOB.

N3 knmunanyeckoro matepuana Boiaesan JHK
u PHK metronom adhdurHOM copOInu Ha yacTuiax
CHJIHKArens, HCIONb3ys HaGop «Ammau [TIPAMM
Pu6o-copo» (Murep JIab Cepsuc, PD) ctporo B co-
OTBETCTBUM C MpOTOKoJoM. KoHIleHTpamuio mnomy-
YEHHBIX HYKJICMHOBBIX KHCIOT U UX YHCTOTY OICHU-
BAJIM C MOMOIIBI0 MUKpOCTIeKTpodoToMeTpa Nano
Drop 2000. ITonyuennass PHK ciy»unna matpuneit
nia cunte3a kJIHK nmyrem npoBeaeHus: peakiuu
obpatHoit Tpanckpurmiuu (OT) ¢ ucnonp3oBaHuEM
dbepmenTa peBeprasnl. Peakiuio oOpaTHON TpaHC-
KPUIILIHUY [TPOBOIMIH, UCHonb3ysa «Habop mis mpo-
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BEJICHHUS PEAaKIUU OOpaTHOW TPaHCKPUIIIUM»
(Cunron, P®) nnsa cunresa mepsoit nenu JHK
Ha matpunie PHK unHTEpecyromero rena aist mocie-
JYFOIIETO OIPEAEIICHUs YHCIa KON ¢ MOMOIIBIO
[IIIP B peanbHOM BpeMeHU. CaeAyrOIMMM 3TariomM
OBLIT OMpeIelIeH YPOBEHb IKCIIPECCUN HCCIIETyEMbIX
F€HOB, UCIIOJb3Ysl METOJ MOJIUMEPA3ZHON IETHON
peakuuu B pexxume peaiabHoro spemenu (I1LIP-PB).
Peaknuro nmpoBoaunu ¢ ucnonszoBanueM «Habopa
pearentoB i niposenenus [1I[P-PB B npucyTcrBumn
SYBR Green I» u npaiimepoB, CHHTE3UPOBaHHBIX
Ha Qupme «Cunromn», PO. [locnenoBarenbHOCTH
npaiiMepoB MpeACTaBICHbl B paHHUX paboTax KoJ-
nekTtrBa [20]. Cuctemsl 715 OnpeesieH s SKCIIpec-
CHH HCCIIEyeMbIX T€HOB ObLTH OTPaOOTaHBI paHee
Ha kKadenpe ummyHonoruu Mb® [20]. Peakuuto
[IIIP-PB mnpoBoamnu nHa II[P-ammiudukarope
(AT-96, «HITO IHK-Texuomorus», P®) B Temme-
patypHo-BpeMeHHOM pexume 95,0 °C — 4 muH,
(94,0 °C — 20 cex, Tm — 40 cek) 40 nUKIOB.
ITocne nposenenus I1LP-PB nmonydyanu 3aBucumo-
CTH MHTEHCUBHOCTH (DTyOPECIEHIIMHN OT KOJIUIEeCTBA
[IUKIIOB aMILTU(UKALIHH.

Onpenenenne KOIMYECTBAa KOMHUNA HCCIIETyeMbIX
TEHOB MIPOU3BOIWIICA 110 KaTHOPOBOYHBIM IMPSIMBIM,
paHee pazpaboTaHHBIM Ha Kadeape UMMYHOJIOTHUI
MB® [2]. Crarmaptuzamus pesynbtaToB [1L[P-PB,
ITOJTyYEHHBIX B ITPOLIECCE UCCIIEAOBAHMSL, TPOBOIIN
OTHOCHUTEJILHO YPOBHS 3KCIPECCUU TeHA [-aKmuHda.
s xaxzaoro obpasna mnoyiydyaiaud 3Hau€HUeE Jiora-
pudMa yricia KONuil uccieayeMoro reHa u umcia
KOIUIi TeHa -akTHHA Ui HOPMUPOBKH PE3YIILTATOB.
KonuuectBo komnuii orpenenseMoro rena B 1aabHen-
1IeM MEePECUNUTHIBAIIOCH OTHOCUTENBHO | MIIH KOITMI
reHa f-axkmuna. JIJisi TEHETHYECKUX UCCIEAOBAHUI
ucnonb3osanu JJHK, Ha KoTOpOli HEMOCPEACTBEHHO
craBwim peakuuto [11[P-PB.

PE3YJIbTATbl N OBCYXXAEHUSA

Y OONBIIMHCTBA HOBOPOXKICHHBIX OBLTH BBIJIE-
JIeHbl TPaMHETaTUBHbIE MUKpOOpTraHu3Mbl (93%),
Cpeau KOTOpBIX TMpeoldiiananu IHTEepoOaKTepUun
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(79%). DuTepobakTepuu, B CBOIO 04epeb, ObLIH Ipe-
UMYIIECTBEHHO npesicTaBiiensl K. pneumonia (33%),
E. coli (24%) u P. aeruginisa (22%). Cpeau rpam-
MO3UTHUBHBIX BO30yAUTEIEH B OCHOBHOM OBLIH BbI-
SIBJICHBI KOAryJ1a300TpUIIaTeIbHbIE CTA(UIOKOKKH,
cpeau KOTOpBIX Mpeoldsafalu TreMOJUTUYECKue
S. epidermidis, oOnagarmmme TeMOJTUTHYCCKUMHI
cBoiictBamu (26%). Ilpu 3aTspkHOM Teuennu HIT
OCHOBHBIM BO30yIuTeNneM sBIsIach Stenotropho-
monasmaltophilia. TlneBMoHus, 00yCIOBIECHHAS
K. pneumoniae, y OG0NbIINHCTBA MMENa OCTPOE
teuenue. [IposiBineHns nHOEKIIMOHHOTO TOKCUKO3a
ObUTH MeHee BhIpaxeHHbIMH, yeM nipu HII apyroit
STHOJIOTUH.

VY MoMOBHHBI HOBOPOXKJIEHHBIX B Miepudepuye-
CKOM KpOBHU HaOIIOJAJICs JEHKOIUTO3 U PEaKo
COIPOBOXKJAJICS CIIBUTOM (POPMYJIBI BIIEBO U HaJU-
YleM TOKCHYECKOW 3E€pHUCTOCTU HEUTPOHUIIOB,
TPOMOOIIMTOTNIEHUS OTMEYANach TOIBKO y 2 eTeil.
ITpu HII, Be13BanHOM P. aeruginosa, 4auie, 4eM npu
IpYTUX, OTMEUaJICd TeMOpParudecKuii CUHIPOM,
KOTOPBII KJIMHUYECKU TPOSIBISIICS B BUJE JIETOY-
Horo kpoBoteuenus (y 10 u3 35 nereit). B 2,5 paza
yaiie, 4YeM B 1IeJIOM 10 BCed Ipymme, 0TMEYaaoch
pa3BuUTHE MHEBMOTOpakca. IMEHHO NIpH 3TUX ITHEB-
MOHUSIX ObLTa camasi BBICOKas JIETAILHOCTH (YMEpIIO
10 nereit).

VY nereit mHEBMOHUS, BO30OYAUTEIIEM KOTOPOU
sBrsinack E. coli, yate npoTekaia ¢ BhIpaKEHHBIMU
MNPOSIBIICHUSIM HH(PEKIMOHHOTO TOKCHKO03a, YeM
B IpYrUX rpymmnax jgereil. OTmedanuch 3HaAYUTEIb-
HBbIC BOCIAJIUTENbHBIC CABUTU B MEPU(PEPUUECKOM
KpOBHU y 5 neTeit B BUJE JEHKOIIMTO3a (B CpEeIHEM
45,6 + 8,6 x 109 r/m), TOKCUYECKON 3€PHUCTOCTH
HelTpoduIoB, moBeieHne ypoBHS C-peakTUBHOTO
Oenka u aHemusi. IMEHHO IpH 3TUX NMHEBMOHUSIX
OCIIO)KHEHHUSI B BUJIE OpPOHXOJETOYHOHN TUCIIA3UU
HaOmroatores B 3 pasa vaie, yem npu HIT apyroit
strosiorud. [Ipu maHHON ATHOJOTUM MHEBMOHUMN
JeTanbHBIX UCcX070B He Obut0. [Tpu HII, BeI3BaHHBIX
S. epidermidis, 6Gonee ueM y IBYX TpeTel nere
HaOJIIOAaTUCh TsDKEIbIe (POPMBI U OCTPOE TEUCHHUE
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(y 12 u3 15 pmereit). JleranbHOCTH B 3TOH Trpymie
coctaBuia 20% (ymepno 3 nereit).

[lokazano, uro sxcnpeccust rena HBD-2 ysenu-
yuBaeTcs B 2,3 pasa y JeTe, y KOTOphIX onpeaens-
eTcst ”HPEKIIMOHHBIN BO30YAUTENb, HO MPU ITOM
OTCYTCTBYIOT KIIMHUYECKHE MPOSIBICHUS] THEBMOHUH.
Taxxke mMoka3aHO JOCTOBEPHOE CHUKECHHE MOKa3a-
tenst HBD-2 (B 3,2 pa3za) y manueHTOB C ITHEBMO-
HUEH, BbI3BaHHOU K. pneumonia. [lokazarern HBD-1
BO BCEX HCCIIEAYEMBIX IPyMIax MEHSINCh HEOCTO-
BepHoO (puc. 1).

AHanm3 ke 4acToT ajiesiell U TeHOTHUIIOB MOJIHU-
Mopduoro mapkepa G(-20)A y matepeii B uccieay-
€MBIX TPyNMax BBIIBUI HEKOTOPHIE JTOCTOBEPHBIC
paznuuus. Tak, 4acTOThI aJuIeNIed TaHHOTO MapKepa
B TpyINIie ¢ BHYTPUYTPOOHBIM MH(DUIIMPOBAHUEM
IJI0/1a ¥ B TPYIINEe CPABHEHUS OBLTH CIICTYFOIIMMU:
amnens G — 0,66, 0,79, amnens 4 — 0,34, 0,21
COOTBETCTBEHHO. YacToTa aienei y Marepeil, y Ko-
TOpbIX poawmch netu ¢ BYII, nocrosepHo He 0T-
JIMYAINUCh OT TAaKOBBIX B rpymme cpaBHeHus. Takum
obpazom, amiens A, ompenenseMas y MaTepeu,
aBisgeTca mapkepoM BYILL

Pacnipenenenue 4actoT amieneil U TEHOTUIIOB
nommopgHoro Mapkepa G(-20)4 rena DEFBI y ma-
Tepeil 1 y HOBOPOXKJEHHBIX BO BCEX MCCIETYyEMbBIX
rpynmnax mpecTaBieHsl B Ta0. 1.

YacToThl TEHOTUIIOB UCCIEAYEMOT0 MapKepa
y marepeit B rpynmie BAII, BYII u rpynmne cpaBue-
Hus O6bu cnenyrommmu: GG — 0,78, 0,58, 0,58;
AA—0,0,25,0; AG— 0,22, 0,17, 0,42 cooTBETCT-
BeHHO (puc. 2A). bsu1o BBISIBIEHO, YTO PUCK pas-
BUTHSI BHYTPUYTPOOHOTO MHDHUIIMPOBAHUS TIO1A
aCCOIIMHMPOBAH C TEHOTHIIOM A4 y MaTepei, a TeHO-
Ul AG ABISETCS «IIPOTEKTUBHBIMY.

YV HOBOPOXKIEHHBIX TAK)KE MPOBOIMIHM UCCIIEN0-
BaHue acconuanuu mapkepa G(-20)A rena DEFBI
¢ puckom pasputusi BAIl u BYU. Cpenu anneneit
noMuHUpOoBaI ayienb G (dactora Obuta Beime 0,73
BO Bcex rpymnmax) u reHotunnt GG (4acTtoTra mpeBbl-
mana 0,52). Takast ske TeHIeHIMs OblIa OIpe/ieneHa
1 y Matepeid. OHaKO accolraIuii ajuiene u TeHo-
TunoB Mapkepa G(-20)A y HOBOPOX/IEHHBIX C TaTo-
JIoTHel He OBLTO BBISIBIEHO (Tabum. 1, puc. 2).

NUMMVYHOIJIOI'MS. THOEKIMOHHA ITATOJIOT A
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Jkcnpeccus reHa HBD-1

Expression of gene HBD-1 BHopma 6e3 Bo3byauTens (standart
arm)

EHopma ¢ Bo3b6yauTenem (standart
arm with infection)

EBYW (congenital pneumonia)

OnHeBMOHMS (pneumonia)

OKlebsiella spp

OE. coli

ElKOKKM (Coccus)

B cmewaHHas nigexuma (mixed

L infection)

B cmelaHHas ¢ BUpYCcoM UHpekumns
(mixed infection with virus)

OTHOCUTENbHbIE €AMHULbI TOKa3aTens
akcnpeccun™®

Relative units of the expression descriptor*

Wccnepyemble rpynnbl

Groups of interest o Ps. Aeroginosa
Skcnpeccus rena HBD-2 B Hopma 6e3 Bo3byauTens (standart
Expression of gene HBD-2 arm)

B Hopma c Bo3byauTenem (standart
arm with infection)
BBYMU (congenital pneumonia)

OnHeBMOHMSA (pneumonia)

OKlebsiella spp

OE. coli

B KOoKKM (coccus)

descriptor*

El cmellaHHas nHoekums (mixed
infection)

E cmMelaHHas ¢ BUpYcoM MHdeKums
(mixed infection with virus)

B Ps. Aeroginosa

Relative units of the expression

OTHOCUTENbHbIE eanHuUbl noka3artend
akcnpeccun*

Mccnegyembie rpynnbl
Groups of interest

Puc. 1. Oxcnpeccus reHos HBD-1 1 HBD-2 B anutenuanbHbiX KeTKax
BEPXHUX AblXaTeNbHbIX MYyTEN HOBOPOXAEHHbIX C BYI v BAI /
Fig. 1. Expression of genes HBD-1 andHBD-2 in epithelial cells of the upper airway
in newborns with ventilator-associated and congenital pneumonia

lNprmeyvaHme:*nokasaTenb B ONbITHOM Fpynne OTHOCUTENBHO NokasaTesns B rpynne cpaBHeHus /
Note:*descriptor in the experimental group apropos the descriptor in the comparison group

Tabnnuya 1/ Table 1

PacnpeneneHue annenei u reHotunoB mapkepa G(-20)A reHa DEFB1 y maTtepeil u HOBOPOXAEHHbIX B rpynnax ¢ BYI,
c PHI u B rpynne cpaBHeHus / Alleles distribution and genotypes of the marker G (-20) A of the DEFB1 gene in mothers
and newborns in groups with congenital pneumonia, with early neonatal pneumonia and in the comparison group

Martepwn / Mothers G A P GG AA AG P

Hopwma / Control 0,79 0,21 — 0,58 0,00 0,42 —
BYI / congenital pneumonia 0,66 0,34 <0,05 0,58 0.25 0,17 <0,05
PHI / early neonatal pneumonia 0,89 0,11 0,05 0,78 0,00 0,22 0,05

HoBopoxaeHHble / Newborns G A p GG AA AG p

Hopwma / Controle 0,73 0,27 — 0,52 0,05 0,43 —
BYI / congenital pneumonia 0,75 0,25 0,05 0,55 0,06 0,39 0,05
PHI / early neonatal pneumonia 0,79 0,21 0,05 0,62 0,03 0,35 0,05
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PacnpepneneHue reHotunoB mapkepa G(-20) A reHa DEFB1 y maTepeii
Genotypes distribution of the marker G(-20) A of the DEFB1 gene in mothers

YacTtoTa BCTPEe4YaeMoCTu reHoTuna
Frequency of genotype occurrence

GG
BAA
DAG
Wccnepyemble rpynmbi
Groups of interest

PacnpeaneneHue reHoTunoB mapkepa G(-20) A rena DEFB1 y HOBOPOXA,E€HHbIX

Genotypes distribution of the marker G(-20) A of the DEFB1 gene in newborns
uGG
EAA
ZAG

YacToTa BCTpe4aeMoCTy reHoTmna
Frequency of genotype occurrence

Mccnegyembie rpynnbl
Groups of interest

Puc. 2. PacnpeneneHne reHotunos Mapkepa G(-20)A reHa DEFB1 y mateperi (A)
1 HOBOPOXAEHHbIX (B) B rpynnax ¢ BYT, ¢ PHI n B rpynne cpaBHeHns /
Fig. 2. Genotypes distribution of the marker G(-20) A of the DEFB1 gene in mothers (A) and newborns (B)
in groups with congenital pneumonia, with early neonatal pneumoniaand in the comparison group

lMpymedaHye: * — yacToTa reHoTMna AOCTOBEPHO OT/IMYaeTCsl OT nokasaTens B rpynne cpaBHeHus (p < 0,05) /
Note: * — the genotype frequency significantly differs from that in the comparison group (p < 0,05)

ITonmy4yeHHble pe3yJsbTaThl YKa3bIBAIOT Ha TO,
yTro reHernyeckuit mapkep G(-20)A rena DEFBI
accolMMpoBaH ¢ puckoM pa3Butus BYU pebenka.
3T0 MOXKET OBITh CBS3aHO ¢ HU3KMMHU MOKa3aTeIsIMU
JKCIIPECCUU ITOI'0 I'€Ha U CO CHUKECHHOM 3alUTON
OpraHM3Ma MaTepH M, KaK CIEICTBUE, IPOUCXOAUT
uHHUIMpOBaHUE TUI0/1a. PaHee ApyrumMH y4eHbIMH
OBLIO MMOKA3aHO, UTO MPEKAECBPEMEHHBIE POJIBI CBS3a-
HBI CO CHIDKCHHBIM YPOBHEM JKCIPECCHHU TeHa [3-1e-
(dencuna-1. Uccrnenyemsie momumMopdhHbIe MapKephbl
HE NPUBOJAT K N3MEHEHHUIO CTPYKTYpBI O€JIka, 0J1Ha-
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KO CYIIECTBYIOT JaHHBIE 0 TOM, uTo SNPs moryt
OBITH CBSI3aHBI C YPOBHEM 3KCIPECCUU T'eHa e eH-
cusa [20].

W3BecTHO, 4TO MHIMBUYaJIbHbIE PEAKIIUU Op-
raHu3Ma, 00yCJIOBJIEHHbIE €0 T€HETUYECKUMH OCO-
OEHHOCTSIMHU, ONPEAEISAIOT pa3BUTHE 3a00JIEBaHUS
npumepHo Ha 20—40% [21]. B xone nanHoi pa-
00ThI OBLIM MOJTYYEHBI JaHHBIE, KOTOPHIE SBIISIIOTCS
OCHOBAHMEM JJIsl POrHO3UPOBAHUS U TUArHOCTUKH
BHYTPUYTPOOHO! MH(EKIMH Ha PaHHUX CTaIusX,
4TO C/IE€TacT BO3MOXKHBIM BBISIBIIEHUE TPYIII pHUCKa,
MI0JIBEPKEHHBIX JAHHOW MaTOJIOTUH, U TIPOBEACHHE

NMMYHOJIOI'MA. THOEKIIMOHHA S ITATOJIOT' A
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KJIMHUKO-JIa00paTOPHOTo0 KOHTpoJisl. BHenpenue an-
TOpUTMAa AUATHOCTUKH JAHHOW MATOJOTHH B IMpaK-
TUKY aKyIIEpCKUX CTAllMOHAPOB U MEPUHATAIbHBIX
LEHTPOB MO3BOJIUT CHU3UTh YACTOTY OCJIOXKHEHHM
OepeMeHHOCTH, TEePUHATATHHONU 3a00JIeBaEMOCTH
U CMEPTHOCTH.
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Abstract. B-defensins play an important role in protecting the fetus from infection, so the expression of these antimicrobial
peptides in the respiratory tract in newborns is really important. In this regard, we set a task of studying the expression of the
HBD-1 and HBD-2 genes in the epithelial cells of the mucous of the upper airway in newborns with pneumonia and in healthy
newborns, depending on the causative agent. Also, the polymorphic marker G(-20) 4 in the DEFBI gene was associated with
infectious pathology of newborns (in particular pneumonia).

Methods: The microflora and the factors of congenital immunity on the mucous membranes of the upper airway have
been studied in two groups: newborns with ventilator-associated and congenital pneumonia. The biological material was
scrapings of epithelial cells of the mucous membrane of the upper airway of newborns and puerperas and blood.

Results: Tt was found that the expression of the HBD-2 gene increases 2.3-fold in children who have an infectious agent,
but there are no clinical manifestations of pneumonia. A significant decrease in HBD-2 (3.2 times) in patients with pneumonia
caused by K. pneumonia was shown. The frequencies of alleles of the DEFB1 gene in the fetal infection group and in the
comparison group: allele G — 0.66, 0.79, allele A — 0.34, 0.21, respectively. The frequencies of the genotypes of the test
marker in mothers in the ventilator-associated, congenital pneumonia and the comparison group were as follows: GG — 0.78,
0.58, 0.58; AA is 0, 0.25, 0; AG — 0.22, 0.17, 0.42, respectively. In newborns allele G dominated among alleles (frequency
was higher than 0.73 in all groups) and genotype GG (frequency exceeded 0.52).

Conclusion: In the course of the study, it was confirmed that B-defensins protect the mucous from infectious agents. The
results indicate that the genetic marker G (-20) A of the DEFBI1 gene is associated with the risk of developing the child's UTI.
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MMMYHOIEHETUTUYECKUE KPUTEPUM
PA3BUTUA MHDOEKLUUOHHO-ACCOLMUPOBAHHbIX ®OPM
PAKA LUEMKU MATKU
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Llenv pabomvl: IpOBelleHNE MMMYHOTEHETHUECKUX HCCIEIOBAHMN KEHIIMH C PUCKOM Pa3BUTHUS MH(EKIHOHHO-aCcCo-
LUMPOBaHHBIX (OPM paka IIEHKN MaTKu U pa3paboTKa HMMMYHOT€HETUTHUECKUX KPUTEPHEB PUCKA paka IEHKH MaTKu. Mame-
puansl U Memoovl TIPOCTIEKTUBHOT'O UCCIICIOBaHM: ydacTBoBanu 120 sKeHITUH MpU 00513aTeNbHOM HAIWMIUH TOOPOBOIHLHOTO
MEJIMIIMHCKOTO COIIachsi B BO3PAaCTHOM juanasoHe oT 19 1o 42 ner. O6paboTka OHoIornyeckoro Marepuana (OUorcHs, COCKOOBI)
MIPOBO/IMIIACH C MCHOJIb30BaHHeM HabopoB «IHK-TexHonmorus» Ha BUpyc ManmwuIoMbl denoBeka 16, 18 tursl. B nporpammy Ob110
BKJIFOYCHO HCCIICIOBAHKEC KIICTOK IUTOJMTHYCCKON HANPABICHHOCTH B OMonTartax meiku Matku ¢ perorrmom CD3-CD16+CD56+.
HopmaTrBHBIC 3HaUeHUS JAHHOTO ITyJ1a KJIETOK OIpEJIEIsUINCh KaK CONOCTaBUMBIE B TIepH(epHIecKoi KpoBH B mpezenax 5S—9%.
I'eHoTHpOBaHUE C IpEIBapUTEIEHBIM CEKBUHUPOBAHUEM MaTepHaja IIPOBOIMIM HA KIMHMYEecKoH Oase LlenTpa «AGcomrory.
W3ydeHbl OCHOBHBIE 3THONATOTCHETHYECKNE MEXAHU3MbI €r0 Pean3alliil U aCCOLMAIMH C ONPEICICHHBIMUA TeHOTUIIAMH.
B pesynbTate rccnenoBanuii ObUTH ONPEAENECHbI KPUTEPHUH PUCKA PA3BUTHS HEOIUTACTHYECKOTO MPOLIECCa Y HKEHILMH C Pa3IMIHbIMU
CTeNICHAMH JUCIUIa3UH, HHQUIMPOBAHHBIX BUPYC MAIMJUIOMBI YenoBeka 16/18 Tuma. BeisBieHo, 4TO KOINYECTBO HATYypalbHBIX
KWJIIEPOB, aCCOLMMPOBAHHBIX C TEHETHYECKMMH MapKepaMy, sSIBISICTCS] KpUTEpHEeM MH(PEKIIMOHHO-HH /Iy IIPOBAHHOTO IIpoLiecca,
B TOM 4HCIIE U HeomnacTuyeckoro. [loka3aHo, 4T0 CHMKEHHE aKTUBHOCTU LUTOJIUTUYECKHUX KIIETOK, aCCOLMUPOBAHHOMN C €HO-
THUIIOM YeJIOBEYECKOoro JierikonurapHoro anrurena HLAB3S5, ¢ Bupycom namwuioMsl yenoBeka 16\18 MO3UTHBHBIX JKEHIIMH,
o cpaBaeHuto co I u 111 rpynmamu (Bupyc namuniomsl denoBeka 16\18+), IpUBOANT K YTSHKEJICHHUIO ATOJIOTMYECKOTO IpoLecca
1 Pa3BUTHIO paKa meiky MaTku. KommdaecTBo HaTypaabHBIX KMIUIEPOB, ACCOLMMPOBAHHBIX C TEHETHIECKUMU MapKepaMHu, SIBISCTCS
KpHUTepHEeM HH(EKIIMOHHO-UHIYIMPOBAHHOTO IPOLIECCA, B TOM YHCIIE H HEOIIIACTHYECKOTO.

KnroueBble ciioBa: auciniasus, pak meliku Matku (PILIM), Bupyc nammuioms! yenoseka (BITY), HaTypasbHble KHILIEPHI,
TEHETUYECKHE MapKePhI
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CtpyKTypa CMEpPTHOCTH, TIpe/iCTaBlIeHHas 3a00-
JIeBaHUSIMU, UMEIOIIIMMH MEINKO-COIIMAIbHOE 3Ha-
YeHHE U MOPAKAIIINE MAIIMEHTOB TPYIO0CIOCO0-
HOTO BO3pacTa, OCTAETCs CTAOMIBHO HEM3MEHHOM
Ha NpoTsbKeHuu yxe 6omaee 10 net [1—3].

Jlumupyrorye mo3uiruu COXPAHSIIOT OHKOJIOTH-
Yeckue 3a00eBaHmss, 0c000€ MECTO CpeIu KOTOPHIX
3aHUMaeT pak IEeWKu MaTKH, MaHudecTanus Ko-
TOPOTrO ONMMCaHa B BO3PACTHBIX Ipynmax ¢ 18 ner
u mutaane [4—o6].

UccnenoBanusa MexyHapoaHON accolanyu
ounonornyeckoro uzydenus PIIM (IBSCC) nokaza-
mu, yto BITY 16 u 18 tumoB coaepxutcs B 99,7%
o6pasioB PIIIM (www.who.int — odunmanbHbII
cait Becemupnoit Opranuszarmu 31paBoOXpaHEHHS ).
PIIM sBnseTcs BTOpOM mo dacToTe (Iocie paka
MOJIOYHOM jKelie3bl) MPUIMHON CMEPTH KEHIUH
0 45 7neT, a Mo KOJHMYECTBY COKPAICHHBIX JIeT
KU3HU — niepBou. 11o manueiM muteparypsl, PIIIM
COKpAIIIaeT KU3Hb 3a00JIEBIINX JKEHIIUH TPUMEPHO
Ha 24 roga. YactoTa 3a007€Ba€MOCTH BO BCEM MHPE
BapeupyeT ot 10 1o 40 na 100 ThIC. sx€HCKOrO Hace-
JICHUS], TIPU ATOM TOYTH MOJIOBUHA OOJNBHBIX YMU-
paroT B TeYEHHE MEPBOTO TOJa B CBA3H C MO3IHUM
nuarHoctupoBanueM 3aboneBanus [7—~8]. [lo nan-
HeIM BO3, exeroiHo B MUpPE pETHCTPUPYETCS OKOJIO
600 000 cmyyaeB 3TOTO BHJIa OITyXOJIA M, HECMOTPSI
Ha MPOBOJUMBIE JIe4eOHbIE MEPOIPUATHUS, CMEPT-
HocTh OT PIIIM cocraBnser 45—50% [9—11].

Ha cerogusuinauii 1eHs JOMUHUPYIOMIAS TEO-
pusi, 0OBSICHSIONIAs BOSHUKHOBEHHE JAaHHOTO Ta-
TOJIOTHYECKOTO TpoIlecca — pakK MUKW MaTKU
(PIIM), — 5T0 BUpPYCHO-WHIYLIUPOBAHHAS TEOPHUS
[12—14].

OCHOBHBIM 3THOJIOTHUECKUM (PAKTOPOM B BO3-
HukHOBeHnr PIIIM saBisroTcs MHGEKIMN cEMENCTBRA
Human papillomavirus, HPV, u3 #aux Hamnboiee
gacto (6omee 50%) 310 16 u 18 TUIBI — BBHICOKOOH-
KoreHsele Bupycsl [16—18]. IlanumiomaBupycsl
otHocarcs kK [IHK-comeprkammm BupycaM U BXOIST
B ceMeicTBO Papovaviridae. CeMelCTBO Manmmyuio-
MaBUpYCOB HacunThiBaeT 6omnee 180 renotunos BITY,
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NPUHAIICKAIMX OHOU M3 TISITH (DUITOTEHETUIECKUX
rpynn (anbda-, 6eTa-, raMMma-, 1eTIbTa-, MIO-).

IIpu 3ToM MexaHu3M BO3HMKHOBeHUs PIIIM
IIpY BUPYCHOM KOHTAaMHMHAIIUH Y >KSHIIUH OIHMCaH
B JINTEpaType KpaitHe mpoTuBopeyuBo [15—17].

IIpn onmcanuy >TUONMATOISHETHYECKUX aCIICK-
TOB KaHIIEPOIeHE3a CTAaHJAPTHO YKa3bIBaCTCs POJIh
HAaCJICICTBEHHOM MPEAPACIIOIOKEHHOCTH, aCCOLUH-
pOBaHHOH ¢ onpeneraeHHbMUA reHamu HLA cucremsr,
ganie I knacca [18].

Eie omHOM, KOHKYPHPYIOIIESH TSOPHEH BO3HHK-
HOBEHHSI HEOIJIACTHIECKOTO ITpoliecca SIBISIETCS TEO-
pyst HApYLWIEHUS PEeryJIs il UMMYHHOTO OTBETA.

B nutepatype nmpakTHUEeCKU HET CBSI3H MEKIY
regerndeckuMu Mapkepamu PIIIM u oTmensHBEIMH
3BEHBSIMH UIMMYHHO# cHCTeMbI. B yacTHOCTH, OJIHOM
13 CaMbIX (DHIIOTEHETUYECKH APEBHUX CHUCTEM —
CUCTEMOM €CTECTBEHHOW TIUTOTOKCUYHOCTH — HaTYy-
PAIbHBIMU KHJLJIEPAMHU.

Heanb: Pa3paboTath UMMyHOT€HETHYECKUE KPU-
TEpUU PUCKA Pa3BUTUS HHPEKIIMOHHO-ACCOIMUPO-
BaHHBIX (DOpPM paka IIeKu MaTKH.

MATEPWAJIbl U METObI

B npocrniekTHBHOM HCCIEA0BAaHNH Y4aCTBOBAIU
120 >xenmmH (00s3aTeNbHOE HAIMYHE JOOPOBOIH-
HOT'O MEJHMIIMHCKOIO COIJIacusi) B BO3PACTHOM JHa-
nasoHe ot 19 1o 42 ner. Pacnpenenenue mo rpymmam,
C Y4YETOM Npe/UIoKEeHHBIX Kiaccudukarmii B 1968 ro-
ny R.M. Richar u TBC (nmepecmotp B 2001 roxay),
OBbLIO MPEACTaBIICHO CIEAYIOIUM o0pa3om: 1 rpym-
na — 26 3I0pOBBIX JKCHIIINH, HEUHPHUITUPOBAHHBIX
BIIY 16, 18 tunos; 2 rpymma (LSIL) — 52 sxeHImHbI
¢ CIN [—II cr., nucnnazuu, WHPUIHPOBAHHBIC
BITYU16/18 tumamu, 3 rpynma — 31 KeHIIWHA
¢ CIN I crenensto (HSIL) u IV rpynma — 11 sxen-
IIMH C PaKOM IIIEHKHA MaTKH in situ (MHPHUIMPOBAH-
uele BITY16/18 tunamu). Knunnueckue 6a3pl —
000 «MMMmyHOpeaOMIUTAIIMOHHBIA  IEHTPY,
JIALL «Abcomory. O6paboTka OUOIOrHYECKOro Ma-
Tepuasa (OHOrCcHs, COCKOOBI) TIPOBOAMUIIACE C UCTIONb-
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3oBaHreM HabopoB «/IHK-texnonorus» na BITY16,
18 Tume! (mpencrasurens o PO O.M. Mockanen-
K0). B mporpaMMy ObLJI0 BKIIFOUEHO UCCIICIOBAHHE
KJIETOK LIMTOJIMTUYECKOIN HAIlpaBIEHHOCTH B OMOIITa-
Tax 1menku Matku ¢ perotuniom CD3-CD16+CD56+.
HopmaTtuBHbIe 3HaUueHUs TaHHOTO ITyJia KJIETOK OIpe-
JESUTCh KaK COMOCTaBUMBbIE B MEpUEepUIECKO
KpoBHu B mpenenax 5—9% [6]. I'enotupoBanue
C MpeIBapUTEIbHBIM CEKBHHUPOBAHUEM MaTepuaia
MIPOBOIWIIN Ha KirHUYecKou 6aze JIJILL «AbcomoTy.

[Tpu craTucTHUecKoM aHali3e pe3yIbTaToB UC-
CIIeZIOBAHUS UCIIONB30BAIUCH CTAHAAPTHBIE METOIBI
BBIUMCIICHUS] CPEIHUX BEIIMYMH, OTKIIOHEHHH, a Tak-
K€ OLICHKM JOCTOBEPHOCTH pa3IMyMii 1o Duilepy—
CThIOJICHTY, OMMCAaHHBIE B CIIEIUAIBHBIX PYKOBOJI-
cTBax. Pa3nuuus cpeHUX BEIUYUH MPUHUMAIUCH
3a nocroBepHble npu P <0 05.

VY Bcex mamMeHTOK ObUIO MOMy4YeHO WH(GOPMU-
POBaHHOE COTJIacHE Ha y4acTHE B UCCIEIOBAHUU
1 00pabOTKy MEPCOHANBHBIX MAHHBIX COTJIACHO
XeNnbCUHKCKON Jekiapanuu BecemMupHO MeuivH-
ckoit accormmanmu (WMA Declaration of Helsinki —
Ethical Principles for Medical Research Involving
Human Subjects, 2013). HccnenoBanue omod6peHo
KOMHUCCHEN MO BONPOCAM 3THUKH Ha KIMHUYECKOMN
6aze OAO «VIMMyHOpEeaOUIUTAITMOHHBIN [ICHTP.

PE3YJIbTATbl UCCJIEQOBAHUN
N OBCYXOEHUE

CormacHo ucciacaoBanusaM, IMPOBCACHHBIM
B Poccuu u 3a py6e>1<0M, Pa3BUTHIO U ITPOTrpECCUU

PIIIM criocoOCTBYIOT 1Ba HEPa3phIBHO CBSI3aHHBIX
MEXTy co00H (pakTOopa — MOJIEKYISIPHO-TEHETHYe-
CKUI TIPO(IIIb ONMYXOJIH U UMMYyHHasi PE3UCTEHT-
HOCTH [19]. IIpu 3TOM UMEHHO U3MEHEHHAsI UMMY-
HOJIOTHYECKAsi PEaKTUBHOCTD SIBJISIETCSI OCHOBOM 7SI
(bopMHUpPOBaHUS XPOHUYECKUX, MEPCUCTUPYIONTUX,
dopm BIIY, 0coOEHHO OHKOT€HHBIX IITAMMOB —
16 u 18. B nanpHeiieM IMEHHO UIMMYHHAas CHUCTe-
Ma OTBETCTBEHHA 3a MHAYKIUIO pa3BuTusi PILIM.

B mureparype kpaitHe MalOYHUCIICHHBI HCCIIE0-
BaHUsI, TIOCBAIICHHBIC H3YYCHUIO HATYyPATBbHBIX KHJI-
aepoB (NK), xierkam ¢ ¢enorunnom CD3-CD16+
CD56+ nmpu PIIIM B OmonTarax ¥ B3aWMOCBSI3U
C TEHOTHUIIOM MAIUEHTKH.

JokazannabiM siisiercst pakt ygactust NK B kaH-
ueporenese [20]. Onpenenenue KIETOYHONW aKTUB-
HOCTH TI0 OTHOIICHHUIO K OMYXOJICBBIM KYJIbTypam,
JEMOHCTPHUPYET UX CIOCOOHOCTHh K YHUYTOXKCHUIO
omyxomu. [Ipu 3ToM KOTMYECTBEHHOE TIPEICTaBIIe-
HUE KJIETOK Ha YPOBHE OYara MOpaKeHUsI ¥ TEHOTH-
MUPOBAaHKE HE TIPOBOIUIIOCE.

[Ipu o6cnenoBanuu xenmuH Ha BITY (do-
TO 1—4) OpUEHTHPOBAIIMCH HA CICAYIOIIIE 3HAYCHIS
BUpYCHOM Harpy3ku B BITU-o3uTHBHEIX 00pa3iax:
B juana3one 0,29—3 norapudma Ha 100 ThIC. KIETOK.
V manyeHToK C TSOKEION CTEMEeHbIO AUCILIa3uu Ypo-
BEHb BUPYCHOW Harpy3ku ObLT B quana3oHe 3,27—
7,58 morapudma Ha 100 ThIC. KIeTOK (pHC. 1).

Kak BugHO 13 pucyHka 1, MakcuManbHasl BH-
pYCHasi Harpy3Ka OompeieNsuiach B TpyIIe ¢ JUarHo-
ctupoBanHbIM PIIIM, MunumarnsHast — Bo Il rpymme.

PacnpepaeneHue BupycHoii Harpy3ku (log) BM416, 18 tunbi

BupycHas Harpyska
9

Cervical
cancer

25:8,35

O B N W H 01 O N B

o} 0,5 1

1;0;523

1,5 2 2,5 Log

Puc. 1. PacnpegneneHue BupycHoi Harpy3km (Log) y naumeHTok ¢ aucnnasuveii (1) n PLLM (2) /
Fig. 1. Distribution of viral load (Log) in patients with dysplasia (1) and cervical cancer (2)
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doTo 1. DoTorpadum Wweriku MaTkm NaumeHTkn ¢ aucnnasueii | ct, BMY 16, BupycHas Harpyska 3,5 Log /
Photo 1. Photos of the cervix of the patient with dysplasia | st, HPV 16, viral load 3.5 Log

doto 2. doTorpadum aucnnasum Il ctenenn. BMY 16, BupycHas Harpyska 5, 2, n 5,4Log /
Photo 2. Photographs of grade Il dysplasia. HPV 16 Viral load 5, 2, and 5,4Log

doro 3. Aucnnasus lll crenenn. Covetanne BMNY 16 1 18 Tunos, BupycHas Harpyska 7,2 7 Log /
Photo 3. Dysplasia 3 combination of HPV 16 and 18 types, viral load 7,2 and 7 Log
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®doTo 4. PLLM in situ BMY 16, 18, 52, 58 couyeTaHne. BupycHas Harpy3ska 8,0 no BMY 16 /
Photo 4. Cervical cancer in situ HPV 16, 18, 52, 58 combination. Viral load 8.0 HPV 16

Bonee BrIpakeHHBIE H3MEHEHUSI (PUKCUPOBATIUCH
NpH KoJibrmockonuu y keHmuH I rpynmsl. Komb-
MOCKOIMYECKasd KapTuHa y nareHTku ¢ 1 crenensro
JUCIIIa3WHA U PAKOM IIEHKH MATKH MPEACTABICHBI
Ha ¢oTtorpadusix 3, 4.

B 1-if rpynme xeHImuH 6€3 MaToJI0ruu MEHKH
MaTkH, HenHpuuupoBanbix BIIU16/18 Tunamu,
ypoBeHb kieTok CD3-CD16+CDS56+ cocrtaBun
6,82 £1,45% wu comocTaBiIsICA C aHTUTEHAMHU THC-
tocoBMecTumoctu 2 kmacca HLADR1. Bo 2-ii rpyn-
ne (BITY16\18+) koJM4ecTBO KJIETOK IUTOIHTH-
YEeCKOW HarpaBieHHOCTH cocTtaBmiio 13,7 + 1,009%,

Fpynnbl

74 I l

conocraBiieHue B 86,3% citydaeB ObUIO C TEHOTUIIOM
HLADRI1. B 3-ii rpynmne (BITY16\18+) cpennee
3HAYEHUE IUTOIUTUYECKUX KIETOK COCTaBUIIO
18,6 £ 1,12%, HO B pacnpenieieHuy T€HOTUIIOB OIpe-
JETSUTCh MapKephl CHIDKEHHOW KUIIJIEPHOW ak-
tusHOCTH HLAB35 (14,2%) u HLADR?2 (12,6%).
B cirydae >keHIMH ¢ pakoM in situ ypoBEHb ITUTO-
JTUTHYECKUX KIeTOK coctaBuia 11,4 + 0,92%, npu
3TOM JOMUHUpPYROIMM reHotunom 01 HLAB3S5
(63,6%). JlaHHbIE 1O CPETHUM 3HAUCHUSM HATypaib-
HBIX KWJUJIEPOB U paclpeieNieHuI0 MapKepoB TeHe-
THUYECKOTO TUTIMPOBAHUSI TIPEICTaBIICHBI Ha pHC. 2, 3.

Y T

o 5 10

T T

15 20 3HayeHns CD3-CD16+CD56+

Puc. 2. 3Ha4yeHns HaTypasibHbIX KUINEPOB B FPYMMe KOHTPOSS 1 rpynnax cpaBHeHus /
Fig. 2. The values of natural killers in the control group and the comparison groups

lMpumeyvanne: 1 — | rpynna; 2 — Il rpynna; 3 — lll rpynna; 4 — IV rpynna /
Note: 1 — group |; 2 — group Il; 3 — group lll; 4 — group IV
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YacTtoTa
BCTPE4YaeMocCT
reHoTMnoB

100
80

60

a0

20 A

= A

mPsal
mPsan2

4 Pan2
,//'
7 Paal

f

4 Tpynnbl

Puc. 3. PacnpegeneHne MapkepoB reHOTUNUPOBAHWS B rPynnax KOHTPOSS U CPaBHEHUS /
Fig. 3. Distribution of genetic typing markers in control and comparison groups

Tpumeuanue: 1 — | rpynma (Psig 1); 2 — |l rpynma (Psix 1); 3 — ocobennoctn
pacnpenenenus B |l rpynme (Psig 2); 4 — IV rpynma (Psig 1) /
Note: group 1 — | (Row 1); group 2 — Il (Row 1); 3 — distribution

features in group Il (Row 2); group 4 — IV (Row 1)

MuHuManbHblE 3HAYEHUS, HE COOTBETCTBY-
IOIIME MaTOJIOTMYECKOMY Tpoleccy, 3apHKCHpOBa-
Hbl B IV rpynne uccinenoBanus. Pacnpenenenue
TeHETUYeCKUX Mapkepos mo Il kiaccy rucrocos-
MECTUMOCTH U UX COIIOCTAaBUMOCTD C KOJIUYECTBOM
HaTypaJIbHBIX KAJJIEPOB U CTENEHBIO BBIPAKEHHOCTH
IIATOJIOTMYECKOT0 TIPOLIECCA MO3BOJIAET BBICKA3aThCS
B 110J1p3y accouuanuu resoruna HLAB35 ¢ Huskoit
AKTUBHOCTBIO KJIETOK KWJIJIEPOB.

Kak BuaHO U3 puc. 3, JaHHOE COYETaHUE Xa-
paKkTepHO i nauueHTok u3 IV rpynmnst ¢ PIIM.

BbIBOAbl

B pesynprare npoBeAEeHHOIO MCCIEA0BAHUS
OIIPEIETICHBI KPUTEPUU PUCKA Pa3BUTHs HEOILIACTHU-
YECKOI0 IIPoLECcca Y XKEHIIUH C pa3IMYHbIMU CTEIIE-
HAMU AucIuiazuu, uHpumupoBanubix BITY16/18
TUnamMu. VIMEGHHO KOJIMYECTBO HATYPAIbHBIX KUJIIE-
POB, aCCOMUPOBAHHBIX C TEHETHYECKUMHU MapKe-
pami, SBISETCS KpUTepreM MH(EKIIMOHHO-UHIYIH-
POBAaHHOTO IIPOIIECCa, B TOM YHCIIE M HEOIUIACTHYE-
ckoro. CHM)KEHHE aKTUBHOCTH IUTOJUTUYECKUX
KJIETOK, accouuupoBaHHoi ¢ reHotunom HLAB35,
y BITY 16\18 no3UTHBHBIX JKEHIIMH, 10 CPABHEHUIO
co Il u Il rpynmamu (BITY16\18+) mpuBoauT K yTs-
KEJICHUIO MaTOJIOTHYECKOTO IIPOLecca U Pa3BUTHIO
paka IIEeHKH MaTKH.
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IMMUNOGENETIC CRITERIA
FOR THE DEVELOPMENT OF INFECTIOUS-ASSOCIATED FORMS
OF CERVIX CANCER
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Abstract. The aim of the work is to carry out immunogenetic studies of women at risk of developing infectious-associated
forms of cervical cancer and to develop immunogenetic criteria for the risk of cervical cancer. Materials and methods of the
prospective study — 120 women participated in the study with the obligatory presence of voluntary medical consent in the age
range from 19 to 42 years. Processing of biological material (biopsy, scrapings) was carried out using sets of “DNA technology”
for human papillomavirus 16.18 types. The program included the study of cytolytic cells in cervical biopsies with phenotype
CD3-CD16+CD56+. Normative values for a given pool of cells was defined as comparable in the peripheral blood in the
range of 5—9%. Generirovanie pre sekvenirovanie material was performed at clinical Centre absolute. The basic pathologic-
and-genetic mechanisms for its implementation and the Association with certain genotypes. As a result of studies, the risk criteria
for the development of neoplastic process in women with different degrees of dysplasia infected with human papilloma virus
16/18 type were determined. It was revealed that the number of natural killers associated with genetic markers is a criterion of
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infection-induced process, including neoplastic. It is shown that the decrease in the activity of cytolytic cells associated with
the genotype of human leukocyte antigen HLAV35, with the human papillomavirus 16\18 positive women, compared with
groups II and III (human papillomavirus 16\18+), leads to the aggravation of the pathological process and the development of
cervical cancer. The number of natural keellers associated with genetic markers is a criterion of infection-induced.

Key words: Dysplasia, cervical cancer, human papillomavirus (HPV), natural killers, genetic markers
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MOHO- U MUKCT-FrEPNECBUPYCHbIE UHOEKLUMN:
ACCOUMNPOBAHHOCTb C KIMHUWYECKUMU CUHAPOMAMMU
WMMYHOOEDPULUTA

HN.B. Hecreposa', E.O. Xaarypuna®

'®enepanbHOe rocy1apcTBEHHOE OHOIKETHOE 00PA30BATENILHOE YUPEKIEHHE BBICLIETO 00PAa30BaAHHS
Ky0anckuit rocyiapcTBeHHbIN MeMIMHCKUI yHUBepcuteT, KpacHonap, Poccns
2MeepaIbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEKIEHHE BHICIIETO 00pa30BaHus
ITepBbIit MOCKOBCKHI TOCYIapCTBEHHBIH METUIIMHCKHUN yHUBepcuTeT nMern V.M. CedeHoBa
Munucrtepcta 31apaBooxpaHenus: Poccuiickoit ®enepanuu, Mocksa, Poccust

B Hacrosiee BpeMst HEYKIOHHO PAacTET paclpOCTPaHEHHOCTh repleCBUPYCHBIX MH(EKINH B YEI0BEYECKOM MOIMYJISAIIUH.
OCHOBHO# PO0OJIEMOIi, BO3HUKAIOIIEH NPU CTOJIKHOBEHHH OpPraHM3Ma YeJIOBEeKa C Pa3IMYHBIMHU NPEICTABUTEISIMU 3TOTO Ce-
MeHcTBa, a ocobeHHo ¢ BODB, aBnsercs Hannune nedeKToB B CUCTeMe HHTEPPEPOHOB M HAPYIICHUS B UMMYHHOH CHUCTEME TI0
TUIy IMMYHOJIE(HUIMTA, KOTOPbIE MOTYT HOCHTh KaK BPOXJIEHHBIN, FTeHETHYECKN 00YCIOBICHHbIH, TAK U BTOPUYHBIA — MPH-
oOperenHblit xapakrep. [Ipu nedekrax B cucreme UPH n/mim npu uMMyHOIepHUIIUTE, KaK TPABUIIO, HHAEKIMSI UMEET MepCH-
CTHpYIOILee TeYEHUE, YTO IPUBOANT K Pa3BUTHIO JOCTATOYHO CEPHE3HBIX HO30JIOTHUECKUX (POPMBI 3a00JIeBaHMM, IPOTEKar0-
IIUX KpaifHe TSKETI0, 9aCTO C Pa3BUTHEM CHCTEMHBIX OCIO0KHEHUH, MPUBOIAIINX K MHBATHIU3AINN AllNeHTA.

[IpoBenens! uccienoBaHuss 0COOEHHOCTEH (PYHKIIMOHMPOBAHUS CHCTEMBI IIPOTHBOBUPYCHOM 3aIUTHI, @ TAKIKE AE(PEKThI
W HapyLIeHUs] B CUCTEME HHTEP(EPOHOB y MAIMEHTOB, CTPAJAIOIINX Pa3IMYHBIMA MOHO-, MUKCT-T'€PIIECBUPYCHBIMU HH(EK-
LIUSIMHU ¥ OaKTepHAITBEHBIMU KOMH(EKIMAMH. BBIsIBIEHB OCHOBHBIE KIIMHMYECKHE CHHJIPOMBI, aCCOLIMMPOBAHHBIE C 3THMH IepIie-
TUYECKUMHU MHQEKIMAMH, a TAKKE MPEBATHPYIOIINE HO30J0THYeCKUe GOPMBI COMMYyTCTBYIOIIUX 3a0oneBanuii. Cpenu rpyIibl
MALKEHTOB, CTPAIAIONINX MOHO-I'€PIIECBUPYCHBIMH HH(EKIMSIMY, JTHANPYIOIIEe MIOJI0KESHHE 3aHUMAET AJUIEPrUueCKUil CHHAPOM
(55%), B TO BpeMs Kak B CTPYKType 3a00J€Ba€MOCTH MAIlIEHTOB C MUKCT-TE€PIIECBUPYCHBIMHU HH()EKUUSAMH NPEBAIUPYIOT
CHHJIPOM XpOHHYecKoH yctasoctH (85%) n nHpeKkmoHHbIH cuHapoM (68%). PacmmpeHHoe TecTHpOBaHHE COCTOSHHUS OCHOBHBIX
MEXaHH3MOB MPOTHBOBUPYCHOM 3allIUTHI TIO3BOJIJIO BBLIBUTH HanOoJjiee 4acTo BeTpedaroiiuecs AehekTsl (HyHKIHOHUPOBAHUS
MIPOTUBOBUPYCHOTO UMMYHHUTETA: HapyIIeH!s] nHIypoBanHoi npoaykiuun U®Ho n UPHy, nedumr muToTokcndeckux T-amm-
(onmTOB, NE(UIUT ECTECTBEHHBIX KWUIEPHBIX KIeToK, B T.4. EKT, n/iin HeagexkBaTHOE OTCYTCTBHE MX aKTHUBALMH, HEUTPOIICHHUIO.
BeIsiBII€HHbBIE KIIMHUYECKHE CHHAPOMBI M OCOOEHHOCTH (DYHKIIMOHHUPOBAHHS CHUCTEMbI IIPOTHBOBHPYCHOM 3alUTHI MO3BOJIST
B JIbHEHIIIEM pa3paboTaTh KOHIISTIHIO KOMIUIEKCHON, HHANBH/TY ATM3UPOBAHHOH, STHO- 1 UMMYHOTIATOTCHETHYECKOHN Teparvu.
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BBEAEHUE

B nocnennue rozpl 0co0oe MoI0KEHNE B CTPYK-
Type UH(PEKIMOHHBIM 00NIe3Hel 3aHUMAIOT TepIIeTH-
YyecKkue MH(EKIINHU, XapaKTepU3YIOIIHecs: IMUPOKUM
pacripocTpaHeHHeM, BHICOKOH 4acTOTOH BUPYCOHO-
CUTETIbCTBA, aTUMIMYHBIM TEUECHUEM U Pa3HOOOpa3-
HOM KJIMHUYECKON KapTUHOM, CII0)KHOCTSAMU KJIMHU-
KO-Ta00paTOpHON NTHATHOCTUKU. DT MHEOEKIUU
BCTPEYAIOTCS B BHJIE MOHO-, MUKCT- U KOMH(EK-
Ui ¥ MOTYT IIPOTEKaTh OECCUMIITOMHO (JIATEHTHO),
B OCTPOH, XpOHUYECKOU MepCcUcTUpyromieii Gpopme
C peUUANBUPYIONIUM TEUEHHEM, a TaKkke B hopme
ATUNUYHOW XPOHMUYECKOW aKTUBHON HH(peKIuu
(AXA).

I'epriecBupycHbIe HH(EKIUHN MPEICTABIAIOT CO-
001 rpyrTy MH(EKIIMOHHBIX 3a00JIEBaHUI YETTOBEKA,
BBI3BIBACMBIX BUpycaMu cemericTBa Herpesviridae.
K »ToMy ceMelcTBY B HacCTOsIIIIEEe BPEMSI OTHOCSITCS
8 TUMOB reprnecBUpPycoB. OUIOTCeHETHYECKH ATH
BUPYCBI OTHOCATCS K mozacemerictBam: Alphaherpes-
virinae — Bupyc npoctoro repreca (BIII') 3 tuna
u BHUpyc BeTpsiHoi ocmbl (Varicella Zoster Virus);
k Betaherpesvirinae — muromeranosupyc (LIMB),
repriecBupychl yenoeka (BI'H) 6 Tuna A u B, BUI'
7 tum; k Gammaherpesvirinae — Bupyc DmiuTeii-
Ha—Dbapp (BOb), BUI' 8 tun (Bupyc capkomsl Ka-
nomu) [1, 2]. Bupycel 3Toro cemeiictBa UMEIOT
MHO>KECTBO CXOJHBIX MEXaHHU3MOB M MyTeH mepe-
Ja4d, 9TO 00yClaBiIMBaeT UX IIMPOKOE PacCIpo-
CTpaHEHHE B 4elloBeueckoi momynsuuu. Nupu-
[UPOBAHHE JETeH MPOUCXOANUT B PAaHHEM JETCKOM
Bo3pacte Ha QoHe (popmupyromencs UMMYyHHON
CHCTEMBI, YTO 00yCIIaBIMBaeT OCOOCHHOCTH TEUECHHS
ATUX UHQEKIUH, BRICOKYIO YaCTOTY BCTPEYAEMOCTH
MUKCT-TEPIIECBUPYCHBIX MHGEKIMNA U KOMH(DEKIHiA
OaKkTepuaTbHOW U BUPYCHOM ITHOJIOTHH, CO3/1aeT yC-
JIOBUSL JUISL TIO’KU3HEHHOM MEPCUCTEHIIUU BHPYCOB
1 (OPMHUPOBAHKS BUPYCOHOCUTENHCTBA [3—S5].

Oco0bIii IHTEPEC Cper BUPYCOB 3TOTO CEMEM-
ctBa mipencrasiser BOb (BUI™ 4 tuma), koTopslii
HamOoJsIee 9acTo sBisieTcs: Bo3OyauTeneM AXA Kak
B BHUJIE MOHO-, TaKk U MUKCT-uHGekmu. OH o0magaer
TPOMMU3MOM K HEPBHBIM M AMUTETUATIBHBIM KJIETKaM

IMMUNOLOGY. INFECTIOUS PATHOLOGY

U, KpOMe TOr0, OH MHPUIUPYET KIETKH UMMYHHOM
CHUCTEMbI — KJIETKH TUMYCa, MOHOITUTBI/MaKpodarm,
HelTpodunel, B-mumbonutel, oObHApYyKUBaeTCA
u B T-mumdornmrax. Ocobennocteio BOb sBnsiercst
€ro CIoCOOHOCTh BBI3bIBATh HE TOJILKO IIUTOJIN3, HO
1 nipondepaniio HHUIMPOBAHHBIX UM B-mumMdo-
1uToB [6, 7]. OH o0mamaeT CpoACTBOM K PELENTOPY
CD21 B-mumoruToB, 9TO CIIOCOOCTBYET €ro Crie-
U(PUIECKOMY CBSI3BIBAHUIO C HUM U MPOHUKHOBE-
HUIO B KJIIETKY, TJIe OH aKTUBHO PENpOayLHpYyeETCs,
SKCIUTyaTUPYS pa3InYHbIE MEXaHU3MbI CAaMO KJIeT-
ku [8—10].

OnHo¥ U3 X OCHOBHBIX OCOOGHHOCTEH Tepriec-
BUPYCOB SIBIISIETCS MIOKU3HEHHOE TIEPCUCTUPOBAHIE
BO30yuTeNs B opraHu3Me 4denoBeka. [Ipu stom
JanpHeHas cyap0a BUpyca, a Takke HaTU4ne WK
OTCYTCTBUE KJIMHUYECKUX MPOSIBICHUN 3a00IeBaHHS
3aBUCAT OT TOTO, HACKOJIBKO XOPOIIO (PyHKIIHOHH-
PYIOT TPOTHBOBHPYCHBIE MEXaHU3MBI MMMYHHOM
cucTeMBbl U cuctema uarepdeponos [11—13].

OcHoBHOM mTpoOIEeMOil, BO3HHUKAIOWIEH MpU
CTOJIKHOBEHUU OpPTraHU3Ma YelI0BeKa C Pa3TuIHBIMU
reprecBUPYCHBIMUA MH(EKIHAME, a 0cobeHHO ¢ BOb,
SIBIISIETCS HalTMuue 1e(heKToB B cucTtemMe uHTepdepo-
HOB M HApYyIICHUS] B UMMYHHOM CHCTEME IO THILY
nmmyHHOepummTa (M]), KoTOphie MOTYT HOCUTH
KaK BPOKJICHHBIA, TEHETUYECKU 00YCIIOBICHHBIMH,
TaK ¥ BTOPUYHBIA — MPHOOPETEHHBIN XapakTep [14].
[Tpu nedexrax B cucteme MOH w/mm U/, xak mipa-
BUJIO, Pa3BUBAIOTCA JIOCTATOUYHO CEPbE3HBbIE HO30J10-
rudeckre GhopMbl 3a00JI€BaHHA, BEI3BAHHBIC TePIIEC-
BUpYyCaMH, IIPOTEKAIOIINE KpaHe TAXKEeI0, 4acTo
C Pa3BUTUEM CHCTEMHBIX OCJIOKHEHUH, TPUBOISILIUX
K MHBAJIUIU3AIlUM naruenTa [15—17].

['maBHBIMU KIMHUYECKMMH OCOOEHHOCTSIMU
MUKCT-TepIETHYEeCKON MH(PEKIIUU SBISIOTCS: JUIH-
TENBFHOE OITYIIEHNE BHIPAKEHHOHN c1aboCTH, XPOHH-
YEeCKOM YCTalOCTH; MAalMEHTOB OECIOKOST MOTJIH-
BOCTb, HEMIOCTOSIHHBIE 00JIM B ropiie, B MBIIIIAX
U CycTaBax, FOJIOBHBIE 001H, CyOheOpripbHas TeM-
neparypa, TuMboaaeHonaTus, HapyIeHne CHa, CHU-
JKCHUE MaMsITH, BHUMaHUs, UHTEIJIEKTa, peKe —
ncuxoreHHas nernpeccus. Hepeako nMeroT mecto
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BHpYyC-acconuupoBannbie moBTopHbie OPBU, xpo-
HUYECKUE PEIMIUBUPYIOIIHNE Tepriec-BUPYCHbIC HH-
¢expu (BIIT'1, BIIT2), xponnueckue LIMB u BUI'6
MH(]EKINN, XpOHUYECKHE OaKTepHUalbHbIE U TPUO-
koBble nH(pekmu [18—20].

L]eny: Gazupysch Ha pe3yibTaTax KOMILIEKC-
HOTO KJIMHUKO-UMMYHOJIOTUYECKOTO U ITHOJIOTH-
YeCcKOro UCCIIEI0BaHMsl, YTOUHUTh BapUaHThl Hapy-
IEHUH UMMYHHBIX MEXaHU3MOB ITPOTHUBOBUPYCHOM
3aIUThl, BBIIBUTH OCOOEHHOCTH KIMHUYECKUX CHUH-
JPOMOB, aCCOIIMMPOBAHHBIX C UMMYHO1e(DULIUTOM,
IIPU MOHO- U MUKCT-T€PIECBUPYCHBIX HHPEKIUAX.

MATEPHWAJ1bl U METOADI

Tlox HammM HaOIIOIEHUEM HAXOMWINCH 198 ye-
JOBEK B Bo3pacte oT 23 o 60 ner, cTpajgaroimux
XPOHUYECKHUMH MOHO- U MUKCT-T€pPIIECBUPYCHBIMHU
undexnusmu. MccnenoBanue 0100peHO KOMUCCUEH
1o Bompocam 3Tuku KyOaHCKOTro rocyaapcTBEHHOTO
MEIUIIMHCKOTO YHUBEPCUTETA, Y BCEX MAIMEHTOB
MOJTy4YeHO UHPOPMHUPOBAHHOE COTIIACKE HA YUaCTHE
B HCCJIEIOBAaHUU COMIACHO XEJIbCUHKCKOM JIeKiapa-
mu BeemupHoit meqummacKo# acconmarmn (WMA
DeclarationofHelsinki — Ethical Principles for
Medical Research Involving Human Subjects, 2013)
1 Ha 00pabOTKy MepCOHATBHBIX JAaHHBIX.

B xomruiekce uccneoBaHusi HOMUMO TPaJULIH-
OHHBIX METOJIOB (COOp aHaMHe3a, METOIbI (PU3HUKATb-
Horo oocnenoBanusi, OAK u mp.) A7st IeTeKIuu rep-
MIECBUPYCHBIX MHPEKIUN UCTIOIB30BATNCH METOIBI

cepoauarHoctuku (IgMVCAEBV, IgGVCAEBV,
I[gMCMV, IgGCMVIgMHSV1/2, IgGHSV1/2) ¢ no-
Motbio MDA Tect-cuctem HITO «/luarnoctuyeckue
cucteMmbl» (Poccus), a takke meton I[P Tect-
cucteMbl «AmmumrCeney» (Poccust) miis oOHapyxe-
HUS TeHOMa BUPYCOB B OMoMatepuaiax (KpoBb, CITFO-
Ha, MOYa, COCKOO C MUHJAIMH U 3aJHEH CTEHKHU
rnoTkH). s oneHkn ocobenHocTeil PyHKIMOHU-
pOBaHMs NPOTUBOBUPYCHOI'O UMMYHHTETA (MMMY-
Horpamma, UH®-cTatyc u 1mp.) UCHOJIB30BATUCH
MeTObI TPOTOYHOH 1uTO(QIyopumerpuu, UDA.
CraTucTudeckuil aHanu3 MPOU3BEACH MPU MOMOIIH
nporpamMHoro nakera Microsoft Excel 2010.

PE3VYJIbTATbl UCCJIEAOBAHUA
N OBCYXAOEHUE

Hamu ycranoBineHa yacToTa BCTPEYaeMOCTH
MOHO- M TeprecBUPYCHBIX MH(EKImil B HaOII01a-
€MOM TpyIITe MaleHTOB.

CornacHo Mory4eHHBIM JaHHBIM, MOHO-T€pIIEC-
BUpPYCHBIMU HH(peKkusmMu crpanaot 36,6% mnanu-
€HTOB, U3 HUX 55,5% cocTaBnsroT nanueHTsl ¢ BOb-
unpexnueit; 35,3% ¢ BIII' 1 tunma u mo 11,1%
¢ BIII" 2 tun u IIMB cooTBeTCTBEHHO.

JloMUHHMpYIOIIEEe TTOJIOKEHHE B ATHUOJOTUU
MoHO-uH(eknui 3anumaotT BOb (35,4%), LIMB
(22,5%) u BIIT" 1 Ttuna (19,3%) (puc. 1).

MUuKkcT-repriecBUpYCHbIME MH(peKIusIMu nHOU-
uupoBaHo 63,7%.

MoHo-uHdekuun
Mono-infections

16,30%

35,40%

19,30%

=B 1 tun (HSV1)

=B 2 tun (HSV2)
LIMB (CMV)

= B35 (EBV)

6,50%

® npouyune (another)

Puc. 1. OTnonoruyeckas CTpykTypa MOHO-reprnecBmMpPYCHbIX MHMeKun /
Fig. 1. The etiological structure of mono-herpesvirus infections
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MukcT-uHdpexkumn
Mixed infections

11,20%

35,80%

11,20%
11,20%

EBMr1+BNr2

HSV1+HSV2)
mB36+BMI 1 (EBV+HSV1)

6,50%
3,20%

9700 " BOB¥BIN2 (EBV+HSV2)

B B3B6+LIMB (EBV+CMV)
B B3B6+BYI6 (EBV+HHV6)

= B3b+LUMB+BYIr6+BMnri
EBV+CMV+HHV6+HSV1)
" B3B6+LIMB+B4I 6

11,20% (EBV+CMV+HHVS)

Puc. 2. 3tnonorunyeckas CTpykTypa MUKCT-repnecBUpPYCHbIX MHGEKLMIA /
Fig. 2. The etiological structure of mixed herpesvirus infections
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Fig. 3. The main clinical syndromes associated with herpesvirus infections

B cTpykType 3THX HHOEKINH TUAUPYIOT COve-
tanug BIII'1 + BIIT" 2 tun; BOb + BUI' 6 Tum,
BOb + [IMB + BUI" 6 Tumn, a Takxke BOb + [IMB +
+ BUI' 6 tum + BIII' 1 tTum — mo 11.2%. [danee
pacrpezielieHne MUKCT-UH(EKIHUH 110 BCTpeYaeMo-
ctu couetanuii cienytouiee: BOb + LIMB (9,7%);
B5b + [IMB + BIII'1 (4,8%); BOb + [IMB + BIII'2
(3,2%) (puc. 2).

IMMUNOLOGY. INFECTIOUS PATHOLOGY

AHamM3 UMEIIUXCS COMYTCTBYIONIMX 3a0071e-
BAaHWH U COCTOSIHMM y MallMeHTOB, CTPAIAIOLINX
MOHO- U MHKCT-TE€PIIETUYECKUMHU WH(EKIIHSIMH,
TIO3BOJIMJI BBIICIUTH 5 OCHOBHBIX CHHAPOMOB, KOTO-
pble BcTpevaroTcs Hambosee yacto. K atum cunz-
pOMaM OTHOCSTCS: CHHIPOM XPOHHUYECKOW yCTaio-
ctu (CXY), uH(EKIINOHHBIH, aJuIepruyecKui, ayTo-
MMMYHHBIN U TUCOMOTUYECKHUIN CUHIPOM (puc. 3).
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Cpenu rpyImbl MaIUEHTOB, CTPAJIAOIIUX MOHO-
reprecBUPYCHBIMUA UH(DEKIUIMU, JIUAUPYIOIIEe T0-
JIOKEHHE 3aHUMAeT aJIepruueckuii cuHIpoM (55%),
B TO BpEeMs KaK B CTPYKType 3a00JIeBa€MOCTH Tia-
[IUEHTOB C MUKCT-TE€PIIECBUPYCHBIMU WH(EKIIUSIMU
NPEBATHPYIOT CHHAPOM XPOHUYECKON YCTaIOCTH
(85%) u1 nndexkunoHHsbIi cuHApPOM (68%).

B macrosiiee Bpems B MEIUIIMHE POJIb BUPYC-
HOW MH(EKIUH KaK YTHOJIOTUYECKOro (hakTopa B pas-
Butnu CXY cunraercs nokazanHon. CXY 3agacTyro
UMEET pa3HOOOpa3HbIe KIMHUYECKUE MPOSBICHHUS.
[TaniueHTOB OECIIOKOSIT:

¢ JUIMTENbHBIN cyOheOpunuTer;

¢ 0601b 1 JUCKOMGOPT B TOpIIE;

¢ TIOBBIIICHHAS TOTJIUBOCTH, 310KOCTb;

4 TOJIOBHBIE 00JIM, MUTPEHU;

¢ peruoHapHas IuMdoaaeHonaTus;

4 HEBPOJOTMYECKHE paccTpoiicTBa (mapecrte-
3UM, CHHECTE3WH, HapYIICHUs YyBCTBUTEIHHOCTH,
CHIDKEHHE MBIIIEYHOTO TOHYCA U JIp.);

4 TIOBBIIIIEHHAS YTOMIISIEMOCTb, 3HAUUTENILHOE
CHIDKEHHE PaboTOCTIOCOOHOCTH;

4 HapyIICHUE MaMsTH, IPOILIECCOB 3aIIOMHUHA-
HUS,HAPYIICHNE KOHIIEHTPAIIMA BHUMAHUS;

4 TOIIOBHBIE 60IH, OONTK B CyCTaBax, MUAJITUH;

4 TIOBBIIIIEHHAS] YTOMJISIEMOCTbh, HEaIeKBaTHAS
(bU3MYECKON WU TICHX03MOIIMOHAILHOW HArpy3Ke;

¢ HapyieHus cHa (OECCOHHHUITA WITM TIOBBIIIICH-
Hasi COHJINBOCTB);

¢ DPACCeSHHOCTb, Pa3paKUTEILHOCTH;

¢ TAHWYECKHE aTaKu, PacCTPOWCTBA HACTPO-
€HUS; SMOIMOHATbHAS JIAOMIBHOCTD; TICUXOTCHHAS
JeTIpeccus U TIp;

4 JIOMKOCThH HOT'TEH, BBINIaJICHHE BOJIOC.

[omyueHHBIE TaHHBIC CBUIIETEILCTBYIOT O TOM,
YTO y BCEX MallMeHTOoB, cTpanatommx CXY, Ha done
MOHO- WJIHM MHUKCT-TE€pIIeC-BUPYCHBIX HH(EKIUN
B 100% ciyyaeB HabmOAAIOTCS Pa3HOOOpa3HbIE MO-
HO- WJIM KOMOMHUPOBaHHBIE AePEKThI (PYHKIIMOHU-
POBaHUSI UMMYHHON CUCTEMbl — UMMYHOIC(PUIIUTHI,
penKo — BPOXKIACHHOTO, HO Yallle MPHOOPETEHHOTO
XapakTepa, B TOM YHUCJIE U pa3IuvHble Te(eKThI
CUCTEeMBbI UHTEP(HEPOHOB. DTU HAPYIIEHUS ACCOLH-
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HPOBaHbI C KIMHUYECKUMHU CHHAPOMAMH, KOTOPEIE,
KaK MPaBUJIO, COMPOBOXKAAIOT UMMYHOIS(DUIIUT.

B crpykType HHPEKIIMOHHOTO CHHIIpOMa Cpeau
ATHOJIOTUYECKHX (PAaKTOPOB HanboIee YacTo HaOIIO-
natotcsi OakTepuanbHbIE U BUPYCHBIE KOUH(DEKIINH.
Jlokanuzanus nHGEKIMOHHO-BOCTIAIUTEIHHOTO MPO-
11ecca MOXKeT OBITh pa3IinyHa, HO B MTPE0OJIaIar0meM
OOJBIIMHCTBE CIIy4aeB MMEET MECTO NMOpaKeHue
OpraHOB BEPXHUX M HUKHHX JIBIXaTEIbHBIX MyTeH
(XpoHWYECKUW TOH3WILIUT, (AapUHTHUT, CUHYCHUT,
OpOHXMT), KOXXKM M €€ IPHUAATKOB (IIHOJEPMUH,
bypyHKYIE3bI).

Anneprudeckuii CHHIPOM 3aHUMaeT BTOPOE
MECTO TI0 YaCTOTE BCTPEUAEMOCTH M OOHApYKUBa-
ercst y 55% nanueHToB ¢ MOHO- M 35% ¢ MUKCT-Tep-
MECBUPYCHBIMU MHEKIUAMU. B cTpykType amiep-
TUYECKUX 3a00JIeBaHMI MPEBATUPYIOT TOMUYECKHE
MIPOSIBIICHUSI CO CTOPOHBI BEPXHUX M HUKHUX JIbIXa-
TENbHBIX MyTeH (aIepruuecKue PUHUTHI, aJUIepPTH-
yeckre (apuHTUTHI, AJUIEPTUYECKUE CHUHYCHUTHI,
OpOHXHANTbHAS ACTMa), AJUIEPTHYECKUE 3a00JICBaHMS
KOXH (aTOMMMYECKUN AepMaTUT, XpOHUYECKas Kpa-
MUBHUIIA, KOHTAKTHBIM J€pMAaTUT), FaCTPOUHTECTH-
HaJIbHbIE MPOSIBIIEHUS Ha ()OHE MUILEBON AJIJIEPTUH.

[Tpu ananmu3e CTPyKTYpbl ayTOUMMYHHOTO CHH-
JpoMa JIMIUPYIOIee TOI0KEHHE 3aHUMAET ayTOUM-
MYHHOE MOpa)kKeHUE IIUTOBUIHON KeJe3bl — ayTo-
MMMYHHBIA TUPEOUINT.

CuHIpOM AUCOMOTHYECKUX HAPYIICHUHA BKITIO-
YaeT B ceOs HapyIIeHUs] MUKPOOHOMa TOJICTOM KHIII-
KU, KOTOPBIN AUAarHOCTUPYETCsI P MOHO- M MHUKCT-
reprecBUpycHbIX nHGEKIHIX B 26% u 30% ciyyaes
COOTBETCTBEHHO.

JlumbonponudepaTHBHBIA CHHIPOM BBHISBICH
B 1% ciyyaeB mpu MHKCT-T€pIEeCBUPYCHOW WH-
dexuu.

JleTanbHbIil aHAJIA3 TAPAMETPOB, XapaKTEPHU3Y-
IOIIAX COCTOSTHME OCOOEHHOCTEeH (PYHKIIMOHHPOBA-
HUSI IMMYHHOU CHUCTEMBI U CUCTEMBI HHTEP(PEPOHOB
y MaIMEHTOB C Ieprec-BUPYCHBIMU UH(PEKIUIMHU,
BBISIBUJI Pl HApYILIEHUN B cUCTEME MPOTHUBOBHU-
pycHoro mmmynureta. [Ipu sTom Hambosee BbIpa-
KEeHHbIE 1e()eKThl ObUTH 00HAPYKEHBI Y TAIIMEHTOB
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C MUKCT-reprecBUpycHbIMU uHpekuusmu. Cpenu
HHMX Han0OoJiee MaTOrHOMOHMYHBIMH SIBIISTFOTCS:

— HapyIIeHHs B CUCTEME HHTEPPEPOHOB:
nedurut wHAynHpoBaHHOW mnpoaykuun MDOHao
u U®OHy;

— HapYIICHHUS] €CTECTBEHHBIX «KUIIJIEPHBIX)»
kiaeTok (CD3'CD8", CD8'CD25"; CD16°'CD56";
CD16'CD56") nmebuuur HMX KOJIMYECTBA /UM
¢yHKUIUN (IUTOTOKCUYHOCTH);

— CHIDKEHUE YPOBHSI aHTUTeN kiacca IgG;

— HapyIIeHUs] HEUTPODUITBHBIX TPAHYJIOIIUTOB
(HeHTporieHus1, HapyeHue GaroruTapHON U OKCH-
JTA3HON aKTUBHOCTH);

— HapymeHust T-muMpouuToB — neduuuT
CD3'CD8"; nedexrsl aktuBaiu CD3'CD8’: nedu-
IIUT WJIM HEaJICKBATHBIN OTBET Ha BUPYCHYIO MH(EK-
ro CD3'CD8'CD25" w/wnu CD3'CD8 ' HLA-DR™.

CHmkeHue WHIYIUPOBAHHOW MPOAYKIIUU
N®H-0 u UOH-y umenocs y 100% nanueHTos
U ObLIO OoJiee BHIPAKEHHBIM, Y€M MPU MOHO-UH-
dbexuun, BIII'1 nau BOb (tabm. 1).

Haunbonee BripakeHHbIE 1 KOMOMHUPOBAHHBIC
HApPYIICHUS] CO CTOPOHBI PA3INYHBIX 3BEHBEB MPO-
TUBOBUPYCHOM 3aIllIUTHI XapaKTEPHBI I accolra-
uu BIIT 1/2 1 AXA u BOb undexmnun.

Tabmmua 1/ Table 1

AedexTbl PYHKLUOHMPOBAHNSA UMMYHHO CUCTEMbI U CUCTEMbI UHTEP()EPOHOB,
accouMUpOBaHHbIe C Pa3INYHbIMU MUKCT-reprnecBupyCcHbIMuU Hpekuuamm /
Defects in the functioning of the immune system and interferon system
associated with various mixed herpesvirus infections

Mapkep / Marker YacToTa BCTpeyaemMoCcTu HapyLieHui (B %) /
Frequency of defect occurrence (%)
1.  [OedexTbl npoaoykumm nHTepdEpPOHOB / 100
Defects in interferon production
1.1. UnpyumpoBaHHbin MIHD-o, / 100
Induced IFN-o
1.2. NnpyumpoBaHHbii MHD-y / 100
Induced IFN-y
1.3. CbiBOpOTOYHbI MHD-0 28,2
Serum IFN-o.
1.4. CbiBOpOTOYHBIA MHD-y / 23,5
Serum IFN-y
2.  [OedekTbl FyMOpanbLHOro 3seHa / 52,4
Defects of humoral arm
2.1. Oeduunt cbiBOpoTOUHbIX IgA, M, G / 52,4
Deficiency of serum IgA, M, G
3. [edekTbl KNeTo4YHoro 3seHa /
Defects of cellular arm
3.1. Hdeduvumt B-numdbountos / 5,3
Deficiency of B-lymphocytes
3.2. Oeduumt EKK (CD3'CD56'CD16"; CD56'DR") / 92,4
Deficiency of EKK (CD3-CD56+CD16+; CD56+DR+)
3.3. Oednumt T-numboumnTos /
Deficiency of T-lymphocytes
3.3.1. dedvumut CD3'CD4"; CD3'CD8"; CD3'CD56" / 89,5
Deficiency of CD3'CD4"; CD3'CD8"; CD3'CD56"
3.3.2. OT1cyTCTBME afeKkBaTHOro OTBETA HA BUPYCHYIO MHDEKLMIO: 75,2
CD4"HLADR, CD8'HLADR, CD56"HLADR /
Inadequate response to a virus infection: CD4'HLA DR, CD8'HLA DR,
CD56'HLA DR
4. [NedekTbl HENTPODUIBbHBIX FPAHYIOLMTOB / 82,3
Defectsofneutrophilicgranulocytes
4.1. HewntponeHus / 98,4
Neutropenia

IMMUNOLOGY. INFECTIOUS PATHOLOGY
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BrbisiBnieHs! HapyIeHus U AucOanaHc B TOMYJis-
ITMOHHOM COCTaBe JIUM(OIUTOB KPOBHU: HePUIIUT
CD3"'CD8" kneroxk — 70%, NK — 80%; EKT —
67%. B OAK — mneliTponieHus U JuM(pOIUTO3
B 100% ciyuaes.

3SAKJTIOMEHUE

[lorydyeHHble TaHHBIE CBUJIETENIBCTBYIOT O 00-
Jiee BBICOKOM 4YacTOTE BCTPEYAEMOCTH MMKCT-Tep-
necBUpyCHbIX MH(pekui. [TokazaHo, 4rto mpu MOHO-
U MUKCT-TEPIIECBUPYCHBIX HH(EKIHIX, KpOME KITU-
HUYECKHUX MPOSBICHUM, XapaKTEPHBIX IJIs1 KaKI0TO
BUJIAa Tepriec-BUPYCHON MH(EKIHH, HabIoaaTcs
pa3IuYHbIE KIMHAYECKUE CHHIPOMBI, XapaKTepHbIE
KaK JIJIs1 BPOXKACHHOT0, TaK U JJIsl IPUOOPETEHHOTO
uMMyHoeuImTa: MHOEKIMOHHBIN, aJIePrUIeCcKUH,
ayTOMMMYHHBIN, HEOTIJIACTUYECKUH, TUCONOTHYE-
ckuit, moctBupycHbeii CXVY. Ilpu sTom eciu mpu
MOHO-TEpIIECBUPYCHON MH(EKIMH yaie Halmoaa-
€TCs aJUIEPTUYECKUN CUHAPOM, TO NPH MHUKCT-Tep-
nec-eupycHeix nHpeknusax (BOb, [IMB, BUI'6)
npeBanupyer CXVY. PacmmpeHHoe TecTMpoBaHUE
COCTOSIHUSI OCHOBHBIX MEXaHHW3MOB IIPOTHBOBUPYC-
HOM 3alUTHI MO3BOJIMIIO BBIIBUTH HauOoJiee 4acTo
BCTpevaromuecs ae(eKTbl GyHKIIMOHUPOBAHUS TIPO-
TUBOBHPYCHOTO UMMYHHUTETA: HAPYILIEHUS UHAYLIU-
poBanHo# npoaykimu UOHo u UOHy, nedurur
MUTOTOKCHYECKUX T TUMGOIUTOB, TEPHUIUT ECTECT-
BEHHBIX KWJUIEPHBIX KIJIeTOK, B ToM uucie EKT,
W/ HEaJeKBaTHOE OTCYTCTBUE MX aKTHUBAIUU,
HEUTPOIEHHUIO.

Mpb1 nonaraeM, 4TO MOJIyYEHHbIE B XOJE Ha-
CTOSIILEr0 UCCIIEIOBAHNS STUOJIOTMYECKUE TAHHBIE
MO3BOJIMIIM YTOYHUTH MIpeodiaiaHue reprec-Bupyc-
HBIX KOMH(EKIUH HaJ MOHO-UH(EKIUEeH, 4YTo
B IAJIbHEUIIIEM JIOJKHO YUMTHIBATHCS MPU Ha3HAue-
HUM MOHO- WJIM KOMOMHHUPOBAHHON ATHOTPOMHOM
Teparuy, BbISIBICHHbIE Ae(PeKThl (PyHKIIHMOHUPOBA-
HUSl IMMYHHOM CHCTEMBbI U CUCTEMBI HHTEP(PEPOHOB
00yCIIaBIMBAIOT MOTEPI0 KOHTPOJII UMMYHHOHU 3a-
LIUTHl HAJl BUPYCAMHU, YTO BEAET K BOSHUKHOBEHUIO
OECKOHTPOJILHON BBICOKOW PEIIMKATUBHOM aKTHB-
HOCTH BUPYCOB U (OPMHUPOBAHUIO KIMHUYECKHUX
CHUHJIPOMOB, XapaKTEPHbIX I UMMYHOAEPUIIUTA,
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B YaCTHOCTH, TAKOTO TSDKEIOTO MO KIMHUYECKUM
MPOSBIECHUSIM CUHJIpoMa, kKak CXVY.

O06001mas moaydeHHbIE JaHHBIE, MOYKHO TIPeI-
MOJIOKUTh, YTO YTOUHEHHBIC KJIMHUYECKUE CHUHJIPO-
MBI U BBISIBIIEHHBIE OCOOGHHOCTH (DYHKIIMOHHPOBA-
HUSI CUCTEMBI IPOTUBOBUPYCHOM 3aIlIUTHI, a TAKXKE
nedeKThl U HapyIICHHUS B CUCTeMe UHTEep()EepOHOB
y MalHUeHTOB, CTPAJAIOIIUX Pa3IUYHBIMU MOHO-,
MUKCT-TEPIIECBUPYCHBIMI UH(EKIUSIMH, TO3BOJISIFOT
HAMETUTH 1EJIM U B JajbHEUIIeM pa3padoTaTh KOH-
HENIHI0 KOMIUIEKCHOM, MHIUBUY aTU3UPOBAHHOM,
ATHO- U UMMYHOIIATOT€HETHYECKON Tepanuu. Pas-
paboTka MeTo/10B HHTEP(HEPOHO- 1 UMMYHOTEPAITHH,
HAIMpaBJICHHBIX HAa BOCCTAHOBIICHHUE MPOTHBOBUPYC-
HBIX MEXaHU3MOBUMMYHHOU 3alIUTHl U CUCTEMBI
uHTEep(PEepOHOB, OBJICYET 32 COOON CHIKEHUE WIIH
MIOJTHOE MPEKPAIEHUE PEIUIMKATUBHOW aKTUBHOCTH
BHUPYCOB U MO3BOJUT BOCCTAHOBUTH KOHTPOJIb UM-
MYHHOU CHCTEMBI HaJl MEPCUCTHPYIOIINMH B Opra-
HU3MeE reprec-BUpPYyCaMi, a cIeI0BaTeNIbHO, TOOUTh-
Csl pETPECCHH TepIiec-BUPYCHON MHMEKINH U KIIH-
HUYECKUX MPOSIBICHUHN O0JIE3HU.

BUBUJIMOTPADUYECKNIA CITUCOK

1. Babcock J.G., Hochberg D., Thorley-Lawson A.D. The
expression pattern of Epstein-Barr virus latent genes
in vivo is dependent upon the differentiation stage of the
infected B cell // Immunity. 2000. 13. P. 497—506.

2. Hislop A.D., Taylor G.S., Sauce D., Rickinson A.B.
Cellular responses to viral infection in humans: lessons
from Epstein-Barr virus // Annu Rev Immunol. 2007.
25.P. 587—617.

3. Kuzushima K., Matsuoka H. Impaired cytotoxic T lym-
phocyte response to Epstein-Barr virus-infected NK cells
in patients with severe chronic active EBV infection // J
Med Virol. 2001. 64:141—S8.

4. Lusso P. HHV-6 and the immune system: Mechanisms
of immunomodulation and viral escape // J Clin Virol.
2006. 37(Suppl 1):S4—10.

5. Merlo A., Turrini R., Dolcetti R., Martorelli D., Muraro E.,
Comoli P, Rosato A. The interplay between Epstein-Barr
virus and the immune system: a rationale for adoptive
cell therapy of EBV-related disorders // Haematologica.
2010. 95(10). P. 1769—1777.

6. Ning S. Innate immune modulation in EBV infection //
Herpesviridae. 2010. 2(1). P. 1.

7. Pizzigallo Eligio, Racciatti Delia, and Gorgoretti Valeria.
EBV Chronic Infections // Mediterr ] Hematol Infect Dis.
2010. 2(1).

NUMMVYHOIJIOI'MS. THOEKIMOHHA ITATOJIOT A



Nesterova 1.V., Khalturina E.O. RUDN Journal of Medicine, 2018, 22 (2), 226—234

8. Randall R.E., Goodbourn S. Interferons and viruses: an 14. Bravender T. Epstein-Barr virus, cytomegalovirus, and
interplay between induction, signalling, antiviral responses infectious mononucleosis // Adolesc. Med. State Art
and virus countermeasures // J. Gen. Virol. 2008. 89. Rev. 2010. V. 21. Ne 2. P. 251—264.

P. 1—47. ' 15. FOnuw E.H. Tlepcuctupyiomue nHGEKIUN U YeIOBEK:

9. Wu L., Fossum E., Joo C.H., Inn K.S., Shin Y.C., Johann- CTpaTerusi B3aMMOOTHOIICHHIT // 310poBbe pebeHKa.
sen E., Hutt-Fletcher L.M., Hass J., Jung J.U. Epste;in— 2009. Ne 4. C. 114—122.
g’ggg“;;iz]-)‘l: 12): Ti thagﬁlfg to type I interferon // J Virol. 16. van de Berg P.J.E.J., Griffiths S.J., Yong, S-L, Macau-

: - — . lay R., Jackson S., Henson S.M., ten Berge 1.J.M., Ak-
10. ﬁﬁ’;ﬁf{iﬁﬁ; ﬁ’;ﬁfﬁ;ﬁ”}? ffm )zfggTyﬁfgacE'lg' bar A.N., van Lier A.W. Cytomegalovirus Infection Re-
1 Trac;SI Iga;:a:jheva X L}z;n?zr:ann- D .Lu;ui.ag.a K duces Telomere // J. Immunol. 2010. 184: 3417—3423.
et al. Persistence of Epstein-Barr virus in self-reactive 17 g?oln S'Séogﬁnséo.?; f% l/lglfgezt;rotocols in Cell
memory B cells // J. Viorol. 2012. Vol. 83. Ne 22. olo8y. UL 12-10.5: 7 8.5 ot
P 1233012340 18. Fukumoto H., Kanno T., Hasegawa H., Katano H.
12. Olson D., Huntington M.K. Co-infections with cytome- Patho}ogy of Kapo§1 s s.arcoma—ass?mated herpesvirus
galovirus and Epstein-Barr virus in mononucleosis: case infection // Front Microbiol. 2010. 2: _175' .
report and review of literature // S D Med. 2009. V. 62. 19. Kytok J., Wang F. Spectrum of Epstein-Barr virus-asso-
Ne 9. P.351—353. ciated diseases // Annu Rev Pathol. 2006. P. 375—404.
13. Xia Wang et al. Coinfection with EBV/CMV and other ~ 20. Levin L., Munger K., O'Reilly E., Falk K., Ascherio A.

respiratory agents in children with suspected infectious

Primary infection with Epstein-Barr virus and risk of

mononucleosis // Virol. J. 2010.V. 7. P. 247. multiple sclerosis / Ann Neurol. 2010. 67: 824—S830.
IToctynuna 08.05.2018
ITpunsita 31.05.2018

DOI: 10.22363/2313-0245-2018-22-2-226-234

MONO- AND MIXED-HERPESVIRUS INFECTIONS:
ASSOCIATION WITH CLINICAL SYNDROMES
OF IMMUNODEFICIENCY

L.V. Nesterova', E.O. Khalturina®
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Sechenov University, Moscow, Russia

Abstract. In recent years, the number of hard diagnosed, polysymptomatic and polysyndrome conditions and diseases
caused by mono- and mixed-herpes infections has sharply increased in the practice of physicians of all specialties.

The clinical aspects of the close attention of physicians, virologists and epidemiologists to this viral family are due not
only to the onset of atypical forms of these infections, but also to the emergence of the relative new concept of “active chronic
atypical infection” caused by herpesviruses and in particular the Epstein-Barr virus. We observed 198 people of both sexes
aged between 23 and 60 years, suffering from mono- and mixed herpetic infections (EBV, CMV, HSV '/,, and HSV type 6).
36% of these, suffered from mono-herpesvirus infections, mixed-herpesvirus infections were diagnosed in 63.7% of cases.

A study of functioning characteristics of antiviral protection system as well as defects and disorders in the system of
interferons was carried out in patients suffering from various mono-, mixed herpes virus infections and bacterial co-infections.
The main clinical syndromes associated with these herpetic infections, as well as prevailing nosological forms of concomitant
diseases were revealed. The revealed clinical syndromes and functioning characteristics of an antiviral protection will allow
developing of a conceptual, individualized, etio- and immunopathogenetic therapy.
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NPABWUJIA HANPABJIEHUY, PELEH3UPOBAHUSA
M ONYBJIMKOBAHUSA HAYYHbIX CTATEN B )KXYPHAJIE
«BecTHUK PoccuincKkoro yHmeepcurteTa apyXobl HApoaoB.
Cepusa: MEOULUUHA»

Kypnan «BectHuk Poccuiickoro yHuBepcuTeTa
npyx0b1 HapoaoB. Cepusi: MeauumHa» U3AaeTCs
¢ 1997 rona c nepnoanYHOCTEIO 4 HOMEPA B IO,

KypHan nmyOnukyeT OpUTHHAIBbHBIE CTAaThU
IO Pa3INYHBIM METUKO-OMOJIOTHYECKUM TpoOIieMam,
BKJIIOYasi HAyYHbIe 0030DBbI.

Bce Marepuansl, mocTynuBIINE B PEIAKIUIO
JKypHalia, MPOXOJAT 00s3aTeTbHOE ABOMHOE CIIEToe
pelieH3upoBaHue (PELEH3EHT He MoyydaeT uHgop-
Maiuu 00 aBTOpax PYKOIKCH, aBTOPHI PYKOIUCH
HE MOJyYarT UH()OPMAIIUU O PEIICH3EHTaX).

[lepBuuHOE perieH3UpOBaHUE CTaTel OCYIIECT-
BIISIETCS WICHAMH PEIaKI[MOHHOW KOJIJIETHH H pe-
JAKIIMOHHOTO COBETA JKypHaJa, 3aT€M CTaTbhsl Iiepe-
JaeTcst ABYM pELeH3eHTaM, KOTOpbIE SBIISIOTCS BEIy-
IMMH CHEUUATMCTaMH B COOTBETCTBYIOLIEH OTPaciIu
MenuIUHbL. Bee pelieH3eHThl T0KHBI UMETh HE Me-
Hee 5 myOJIMKaIuil Mo TeMaTHKE CTaThH B PEIICH3U-
pPYEMBIX M3JaHUAX B TE€UEHUE MOCIEAHUX 3 JeT.
Pemienrie o BbIOOpE TOTO MIIM MHOTO PELIEH3EHTA /ISt
MIPOBEJICHUS KCIIEPTU3bI CTAThH MPUHUMAET pPeJlaK-
uoHHas Kosuterus. Cpok peLeH3upoBaHHs COCTaB-
JISIET IO 2-X HEJEIb.

Kaxnpiii perieH3eHT UMEET MPaBO OTKA3aThCA
OT PELICH3UH B CITydae HaJIM4YUs SBHOTO KOH(IMKTA
HWHTEPECOB, OTPAKAOIIETOCS Ha BOCIIPUSITHH U HH-
TepHpeTanyu MarepuanoB pykomucu. [1o uroram pac-
CMOTpEHUSI PYKOIIUCH PELICH3EHT AAeT CIACAYIOIINE
PEKOMEHAINY O JalbHEUIIel Cyp0e cTaThu (Kax-
JI0€ pelIeHue perieH3eHTa 000CHOBBIBACTCS):

— CTaThs PEKOMEHAYETCsI K MyOIMKaIlUU B Ha-
CTOSIIIIEM BUJIE,

— CTaThsl PEKOMEHyeTCs K My OJIMKaIMy TIOCIe
UCIIPABJICHUST OTMEUEHHBIX PEIeH3EHTOM HEI0-
CTaTKOB;

— CTaThsl HY)KJAETCS B JIONOJHUTEIBHOM pe-
LEH3UPOBAHUH JPYTHM CIEIUATIICTOM;

— CTaThs HE MOXKET OBbITh OIyOJIMKOBaHA B XKyp-
Haje.

Penakuus xypHaina 1o 3J€KTpOHHOM MOYTE Ha-
NpaBJIsieT aBTOPY 3aKIIOYEHUsI pPelieH3eHToB. B ciy-
Yae HaJIMYMs PEKOMEHIAlMi 1o J0paboTKe PYKOIHMCH
penakuus npesiaraeT y4ecTb UX MpH MOJATOTOBKE
HOBOT'0 BapHaHTa PYKONHCH WM apryMEHTHPOBAHO
(4aCTUYHO WJTU TOJTHOCTBIO) MX OMPOBEPTHYTH. [lo-
paboTKa cTaThH JIOJDKHA 3aHMMATh He 0ojiee Mecsia
C MOMEHTa OTIIPABKH 3JIEKTPOHHOTO COOOILEHUS aB-
TOpaM O HEOOXOJMMOCTH BHECEHUs H3MEHEHM.
JlopaGoTaHHast aBTOPOM CTaThsl MOBTOPHO Harpas-
JISieTCs Ha peleH3UpPOBaHUE.

B cnyuae oTkaza aBTopoB OT AOpabOTKU MaTe-
pHAIOB OHHU JOJKHBI B MUCbMEHHOM MM YCTHOM
dbopme yBEeJOMHUTH PEIAKIIUIO O CBOEM OTKa3e OT
nyOnuKaluK cTathbi. Eciu aBTOphI HE BO3BpAaILlalOT
nopabOTaHHBIA BAapUAHT MO MCTEUEHUHM Mecsla
CO JIHS OTIIPAaBKH PELIEH3UH, Jake MPU OTCYTCTBUU
CBEJICHUH OT aBTOPOB C OTKa3OM OT JOpabOTKHU
CTaThH, pelaKLIUs CHUMAET ee ¢ yuera. B mogoOHbIX
CUTYyalUsX aBTOpPaM HAIpPAaBIIAETCS COOTBETCTBY-
I0lllee YBEIOMJIEHHUE O CHATUM PYKOIHCH C PETHCT-
paluu B CBSI3U C UCTEYEHHEM CPOKA, OTBEIEHHOTO
Ha JI0paboTKy.

Hanuune monoxuTenbHON peleH3u He SBJIs-
eTcs JIOCTaTOYHBIM OCHOBAHMEM ISl MyOJIMKalUu
ctatbu. Eciy y aBTOpa M pelieH3eHTOB BO3ZHUKIIN
Hepa3peluMble MPOTUBOPEUHsT OTHOCUTENIBLHO pY-
KOIIMCH, PEJIKOJIJIETUS BIIPaBE HAIIPABUTH PYKOIHChH
Ha JIONOJIHUTENBHOE pelieH3upoBanue. B koH(mKT-
HBIX CHTYaLUsIX MPUHATAE OKOHYATEIBHOTO PEILICHUS
OCTaeTcs 3a peAaKIMOHHON KOJUIETHEH.

Pemennie 00 oTkaze B myOiaMKaLUK PyKOIHCH
NIPUHUMAETCs Ha 3aCE€AaHUM PEIAKIIMOHHON KOJlIe-
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TUU B COOTBETCTBUU C PEKOMEHJAIMSIMU PELICH3EH-
ToB. CTaThs, HE PEKOMEHJOBaHHAs PEIICHUEM pe-
JTAKIIMOHHOW KOJUIETUH K MyOJIMKAIlUK, K TOBTOPHO-
My paccMOTpeHHuI0 He npuHuMaercsa. CoobiieHue
00 oTka3e B MyOJMKAIlMU HANpPaBIsSETCS aBTOPY
[0 3JIEKTPOHHOM MOYTe, B MUCHhME MPUBOISATCS OC-
HOBaHUS ISl OTKa3a B MMy OJIUKAINH.

OpuruHanbl pereH3uid XpaHsaTcs B pelakinu
)KypHasia He MeHee S sieT. PenieH3un Ha pykonucu
B OTKPBITOM JIOCTYTIE HE MyOIUKYIOTCS U HCIIOJb3Y-
IOTCSI TOJIBKO BO BHYTPEHHEM JIOKYMEHTO00O0pOTe
peIaKkiny, a TaKKe MPHU OOIIEHUH C aBTOPAMHU.

PaboTh! 1OMIKHBI IPEJICTABIATHCS B PEAAKIIHIO
JKypHaJia B 3JIEKTPOHHOM U HareyataHHOM Buje. [le-
YaTHBINA SK3EMIUIAP CTAThbH Ha MOCIIETHEW CTPAHULIE
PYKOIUCH JTOJKEH OBbITh MOAIMCAH BCEMU aBTOPaMH.

B ogHoM HOMepe myOnuKyeTcs He 6ojee IBYyX
CTaTeil OT OJTHOTO aBTOpa (COABTOPA).

TPEBOBAHUS K O®OPMJIEHUIO CTATEN

OpUriHaIbHbBIE CTaThU IOJDKHBI COJEPIKATh ClIe-
IYIOIIUE pa3elibl: pe3loMe, BBEJCHHE, MaTepHalbl
U METOJIbI, Pe3yJIbTaThl UCCIEeIOBAHUH, 00CYKIeHUEe
PE3YNbTaTOB, BEIBOJIBI.

[TewatHoe Mosie OMHOM CTPAHUILIBI JOJHKHO 3aHU-
Mathb mromans 13,5 X 21,4 cm. JIJ11 5TOro B KOMITBIO-
Tepe YCTaHABJIMBAIOTCS CIIEYIOIINE MapaMeTpbl CTpa-
HUIL: pa3mep Oymaru A4, mois BepxHee — 2,5 cm,
HIKHEe — 5,8 cM, J1eBoe U rpaBoe — 3,75 cm.

Ucnomnsiyetcsa pemaktop Microsoft Word.
[pudt Times New Roman. [leuats — depe3 oqua
uHTepBat. Ha3panue crarbu — mpudt 10, KUpHBIH,
IMPOIITUCHBIE 6ykBol. [lanee uepe3 mHTEpBAI
IO LIEHTPY CTPOKU YKa3bIBAIOTCSI MHULIMAJBI U (haMu-
auu aBropa (aBropoB) mpudTom 11, xupHBIM (Ha-
npumep, A.B. UBaHOB), CTpOKOIi HIKE — IOJIHBIE
Ha3BaHMS MeCTa pabOThI KaXJI0ro aBTopa (YHUBEP-
CHUTET, MHCTUTYT), FTOpoJa U cTpaHbl mpudtom 9,
OpsIMBIM, IIPOCTBIM (Harpumep, Poccuiickuii yHuBep-
curteT apyxk0bl HapoaoB, MockBa, Poccust; MactutyT
BoaHBIX pobiem PAH, Mockga, Poccus).

Ilepen TekCTOM CTaThbU MOMEIIAETCS PE3IOME
Ha PYCCKOM si3bIke mpudTom 8, mpsiMmpiM. B Hem
JOJKHBI ObITh OYEHBb KPAaTKO OTPa)KeHbI CYyTh IPO-
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61eMbl (4eMy IMocBsilieHa padoTa), UCIIOIb3yeMble
MaTepHualibl U METOJIbI, OCHOBHBIE MOy4YEHHBIE pe-
3ynbpTaThl. O0beM aHHOTAUU — OKOJI0 200—
250 cnoB. B KoHIIE aHHOTAIMU MPUBOIATCS KITHOYE-
BbI€ CJIOBA (CTIOBOCOUYETAHUS). 31€Ch JKE€ MPUBOAUTCS
nH(OpMAIUS aBTOpa, OTBETCTBEHHOTO 32 TIEPEIUCKY:
®ammmus MUmsa OtyecTBO, ydeHasl CTETEHb, yde-
Hoe 3BaHue. Ha3BaHue W agpec opraHuzanuu, Te-
nedon, e-mail. Ykaxure, moxanyiicra, HIcHTHU-
¢dbuxarop ORCID kaxmoro aBropa (moapoOHee TyT:
http://orcid.org/), u SPIN-kox eLibrary (moapoGHee
TyT: http://elibrary.ru/projects/science index/author
tutorial.asp). Jlainee — texcT crarbu mpudTom 10
npsMBIM Yepe3 | mHTepBai. B crarhsx, rae mpuBoO-
JSITCSL KIIMHUYECKHUE TPUMEPBI, OMUCAHUS CITydaeB
JOJDKHBI ITevaTaThesi mpudTom 9.

Ecnmu uccnenoBanne mMpoBOIMIOCH TIPU TOJI-
Jep>KKe TPAHTOB, TO 3TO 00S3aTENPHO YKa3bIBACTCS
Ha MEPBOM CTpaHMIIE CTaThbU BHHU3Y TOCIE TOPU30H-
TaJIbHOW YEPTHI.

A63a11bl TOKHBI HAYMHATHCS C OTCTYTIOM OT Jie-
Boro kpas B 0,5 cM. CChUIKM Ha IUTUPYEMYIO JIUTE-
patypy 3aKIIFOYaloTCs B KBaJpaTHBIE CKOOKH M pa3-
MEIIAIOTCS B KOHIIE MPEJIOKEHUS 10 3HAKa MPeTu-
HaHUsI ¢ HyMepaIeil B MopsiiKe [IUTUPOBAHMUS.

BBenenne conepxuT 000CHOBaHHE IIENU U 3a-
7a4, a Tak)Ke aKTYaIbHOCTh IIPOBEIEHHOTO MCCIIe-
JOBaHUSI.

Marepuajbl 4 METOIbI MOTYT COIEPXKATh MO~
3aroyoBKu. J[71st BceX MCIOIb3yeMbIX B padoTe peax-
THBOB, KHBOTHBIX, KIIETOYHBIX KYJIBTYp U T.1. HEOO-
XOJIMMO TOYHO YKa3bIBaTh IPOU3BOIUTEINCH W/WH
WCTOYHUKY TIOTy4YeHUS (C Ha3BaHUSIMU CTPaHbI, (hup-
MBI, UHCTUTYTa). B MEIUIIMHCKUX UCCIIETOBAHUIX
00s13aTENIFHO YKA3bIBACTCSA, YTO MCCIIEIOBAHNE 0100~
PEHO PTUYECKUM KOMHUTETOM COOTBETCTBYIOIIETO
YUPEXKIICHUS U y BCEX MAlMEHTOB MOIy4eHO HH(DOP-
MHPOBAaHHOE COTJIaCHe Ha 00pabOTKy MePCOHATEHBIX
JTaHHBIX. B 3KCIepUMEHTAIBHBIX HCCIIEeTOBAHMIX
C UCTOJIb30BAHNEM JKUBOTHBIX YKA3bIBAETCS, YTO UC-
CIIETOBAHUS TIPOBOMIIN C COOJTFOICHHEM BCEX MPUH-
IIUITOB, M3JIO’KEHHBIX B KOHBEHIMY 10 3ammTe 1mo-
3BOHOYHBIX KUBOTHBIX, HCIIOJIB3YEMBIX IS KCIIe-
pUMEHTANBHBIX U Apyrux nenei (r. CtpacOypr,
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Opanmws, 1986). O0s3aTeIbHO YKA3bIBAIOTCS CIIOCO-
OBl CTATUCTUYECKON 00pabOTKH JTaHHBIX.

PesyabTaThl MOryT COEpKaTh MOA3aroJ0BKH,
M3JIaraloT CyTh IPOBEICHHBIX UCCIIEIOBAHUMN.

B o0cyxaenun npoBoAUTCS aHAINU3 MOTYYEH-
HBIX JJaHHBIX B CONOCTABJIEHUU C JaHHBIMU JIUTEpa-
Typbl, HA OCHOBaHUU KOTOPOTO JIEJIAI0TCS BBIBOJIBI
Y 3aKJIFOYEHUS aBTOPOB.

[locne Tekcra cratbu yepe3 | MHTEpBAI MO 1IEH-
Tpy cTpanuilbl noj 3aronoBkoM «BUBJIUOI'PA-
®UYECKUHN CIIUCOK» (mpudt 10, KupHbIi,
MMPOIIUCHBIE 6ykBbI) MPUBOIUTCS CIHCOK ITH-
TUPYEMBIX B paboTe JUTEPATyPHBIX MCTOUYHHUKOB
B MIOpsiZIKEe MX LUTUpoBaHusl. GaMunny 1 MHULIAAIIBI
ABTOPOB IIMTHPYEMBIX PabOT, Ha3BaHUSI CTATEH, KHUT,
U3J1aTeIbCTBO, BHIXOIHBIE JaHHBIE — IIpudTOoM 9
npsMbIM, (GOpMaTHPOBAHIE — I10 IIMPUHE CTPAHUILIBL.

JluTepaTypHble MCTOYHUKH MPEACTABISAIOTCA
CIETYIOIINM 00pazoM:

Jnsa cmameii. DaMuny 1 MTHULAAIBL aBTOPOB.
Hasganue cratwsu / Hazeanwue xypHana. ['og. Homep
(Tom) BeITycka. Homep xyprana. CtpaHuiibl Hava-
Jla — KOHIIa cTaThu. Eciu HEeT HoMepa (ToMma) BbI-
MYCKa, TO YKa3bIBAETCS TOIBKO HOMEP JKypHana (Tipsi-
MBIM HIPUPTOM).

Jlna knue. amMuiny 1 MTHULMAIIB! aBTOpoB. Ha-
3BaHne KHUTU. MecTto m3nanust: Ha3Badue n3marenin-
ctBa (6e3 kaBbruek). ['ox mzmanus. Yucnao cTpaHuiy
B KHUTE (TIpsAMOM PHUPT).

IIpumepsr:

1. Psobikma I'.B., Coboner A.B., [lymuna 3.A.
Brnsaue pasnuyHbIx GakTopoB Ha BapuaOEIbHOCTh
puTMa cepaua y OOJIbHBIX apTepHallbHON rUIep-
touueit // TepaneBruueckuit apxus. 2007. Ne 3.
C. 55—58.

2. Guzzetti S., Piccaluga E., Casati R. Sympa-
thetic predominance in essential hypertension: a study
employing spectral analysis of heart rate variabi-
lity // J Hypertens. 2008. V. 6. Ne 9. P. 711—717.

3. CemmamBmm P.J. ®uznonoruss MMMyHHON
cucrembl. M.: Menuuuna-3noposbe. 2015. 328 c.

Janee yepe3 ABa MHTEpBasia IPUBOAUTCS HA aHI-
JIMIICKOM SI3bIKe TOJIHBIN NIEPEBO] HA3BAHUS CTaTbU
(mpudrom 10, 5KUpHBIM, TIO LIEHTPY CTPAHHULIBI, IPO-

MMUCHBIMU OyKBaMM), 4epe3 WHTEpBal — (aMUIUN
Y MHHIMATBI aBTOpa (aBTOPOB), HUXKE — MECTO pa-
00TbI, TOPOA U CTpaHa KaXkJOro aBTopa, MepeBoy] aH-
HOTAIIMH U KJIFOYEBBIX CJIOB TEMHU ke MIpudTamu, 4To
U Ha pycckoM si3bike. [Ipu HeoOxoaumMocTH aHHOTa-
sl HA QHTJIMICKOM SI3bIKE MOXKET ObITh HECKOJIBKO
pacumpena. Mneatudukarop ORCID ykaspiBaercs
JUISL KQKJIOTO aBTOpA. 3aTeM IO LIEHTPY CTPAHMIIbI
nox 3aroioBkoM «REFERENCES» crnenyet mos-
HBIM MEPEeBOJ Ha AHTJIMMCKUM S3BIK BCEX LUTHPY-
€MBIX B CTaThe€ IUTEPATYPHBIX HCTOUHUKOB.

Tabmuiel pa3menaioTcst B HEOOXOIMMOM MecTe
TEKCTa U TMeYaTaloTcs MPUPTOM, MO3BOISIONIUM
YUTaTh UX 0€3 3aTpyIHEHUS, IPU STOM TalJuIla
HE JI0JDKHA BBIXOAUTH Ha MOJIS ¥ [IEPEXOIUTh Ha Clie-
TYIOIIYIO CTpaHUIly. bonbIire Tabnuipl MOTyT OBITh
pa3MeleHbl B TEKCTE€ Ha OTIEIbHOW CTpaHHUIIe
B aIbOOMHOM opueHTaruu. O0s3aTeIbHO YKa3hIBaTh
HOMep TaONUIIBI U €€ Ha3BaHWE HaJl TabiuIell Ha pyc-
CKOM M aHTJIMICKOM si3bIKax. Kaxkmas Tabmmiia qomK-
Ha OBITh POHYMEpOBaHAa. 3aroJIOBKH CTOJIOIIOB
U CTPOK B KaXKJIOM TaOJIUIIE TUIITYTCS HA IBYX SI3bI-
KaxX — PYCCKOM M aHTJIMiiCKOM.

PucyHku 1omKHBI OBITH BCTaBJIEHBI B TEKCT, UC-
MOJIb3YS TOJIBKO PEJAKTOPbI, HA/IEKHO COBMECTUMBIE
¢ penaktopom «Word» (HOMep pHCyHKa, ero Ha3Ba-
HHE U HEOOXOJIUMBbIE MOSICHEHHs yKa3blBaTh 00s3a-
tensHOo mpudToM 10 ox pucynkom). Hazanus pu-
CYHKOB, JIET€H/Ia U TIOJIMUCH K HIUM TaK)Ke MHIITYTCS
Ha JIBYX SI3bIKaX — PYCCKOM M AHTJIMIiCKOM.

B cnucke nutepaTypbl JOKHBI OBITH MpeN-
CTaBJICHBI TOJIBKO IUTUPYEMbIE B CTAThe MCTOUYHUKU.
Crucok nuTepaTypbl B OPUTUHAIBHOM CTaThe J0JI-
JKE€H BKJII0YaTh OKOJI0 20 MCTOYHUKOB, B 0030pe
JUTEpaTypbl — HE JIUMUTHPYETCS.

KypHan umeeT pyOpUKHU CO CIEAYIOMUMHU 00b-
eMaMH MaTepuajoB B YKa3aHHOM dopmaTte (BKIIIO-
yasi TaOJUIIBI U PUCYHKH):

1) craTbu, MOCBSIIIEHHBIEC SKCIIEPUMEHTATIBHBIM,
TEOPETUUECKIM M KIIMHUYECKUM UCCIECIOBAHHUIM —
6—12 cTpanwii;

2 ciyyau U3 MPaKTUKH — J0 3 CTPaHMUII;

3) KpaTkue cooOIIeHUsT — J0 3 CTPaHMIL;

4) 0030psI uTeparypsl — 10 10—15 crpanur.
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Crartbu, opopMIIeHHBIE HE 10 TIPaBUIIaM, K ITy0-
JIMKaLUU HE TPUHUMAIOTCSL.

K pykonucu, nomaBaemoit B )KypHa, aBTOPBI
B 00s13aTENILHOM TOPSAIKE MPUKIAIBIBAIOT CIIPABKY
0 pe3yJbTaTax MPOBEPKH HA IUIarkaT 4epe3 CUCTEMY
«AHTUIUIAI'MAT». Ilpu BbIsIBIEHMN HENPaBOMOY-
HBIX 3aMMCTBOBaHHM, a TaKk)Ke TIPU HU3KOM KO3 Pu-
IUEHTEe OPUTMHATIBHOCTU TekcTa (< 85%) pyKOIUCh
OTKJIOHSETCS OT ITyOJIUKAIUH.

BrusiBnenue nnaruara uziei u raruata JaHHBIX
MPOBOAMTCSA B paMKax HAyYHOTO PeleH3UpOBAHUS,

AJllpec pelaKIuy KypHaJa:

a TaKKe MocIie MyOIUKaUK pyKonuce — 1o (GakTty
oOpareHus YuTaTeseld ¢ COOTBETCTBYIOIIUMH 3asiB-
nenusivu. [Ipu ycranoBiennn (akra HEpaBOMOY-
HOTO 3aMMCTBOBAHMS JaHHBIX (pe3y/IbTaToB HayY-
HOU paloThl) MM UJEU PYKONHCH (CTaTbs) Oyner
0TO3BaHa M OTKJIOHEHA OT MyOJIMKAaluK, TaXKe eclin
OHa Y€ OImyOJIMKOBaHa.

Pykormiicu, He cOOTBETCTBYIOIIHE TIPODILITIO WITH
oopmIIeHHBIE HE B COOTBETCTBUH C TPEOOBAHUSIMHU
YKypHaJIa, BO3BPAIIIAIOTCSI aBTOpaM Ha JI0paboTKy 0e3
paccMOTPEHHSI PEIIEH3EHTaMH.

117198 Mockaa. yia. Mukayxo-Maknas 8. PY/IH,

MemuuuHckuii pakyJabTeT

Penaxmus xxypuajia «Becruuk PYJIH. Cepusi: Megununa»

Teaedon: +7 9104651537
E-mail: rudnjournal.medicine@wipocis.org
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