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MHTEMPATUBHAYA OLLEHKA ®YHKLUMWOHAJIbHOINO COCTOAHUSA
3A00POBbIX AEBYLUEK B SABUCUMOCTU OT PA3bI
N NPOAOJIKUTEJIbHOCTU MEHCTPYAJIbHOIO LUUKJIA

I'.A. Ilen:kosin, 10.B. Kammna, B.I'. A0ymkeBu4, B.M. IlokpoBckuii

®denepanbHOE rOCyIapCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPESIKACHUE BBICIIIETO 00pa30BaHUS
«Ky0aHCKkHii TOCYTapCTBEHHBI MEAWIIMHCKU YHUBEPCUTETY
MunucrepcTBa 3apaBooxpanenus Poccuiickoit @enepanun, Kpacnonap, Poccust

AxmyanbrHocmb: OTHON W3 IPUYNH HAPYIICHNS MEHCTPYAJIHHOTO IMKIIA SBJSIOTCS (PyHKIMOHAIBHBIE PAaCCTPONCTBA,
CBSI3aHHBIE C HAPYIIEHHEM LEHTPAJIBHOTO PEryJIUPYIOLIEro 3BeHA.

Llenv paoompi: VHTErPaTUBHO OLEHUTH (PYHKIMOHAJILHOE COCTOSHHUE 3/I0POBBIX JICBYILIEK B 3aBUCHMOCTH OT (pa3bl U Ipo-
JIOJDKUTEIIBHOCTH MEHCTPYJILHOTO LMKIIa. Mamepuansl u memoovl: HaOIIOICHNS BHITIONHEHBI HA 65 MPAKTHYECKH 3[J0POBBIX
neBymikax 18—19 yet ¢ peryasipHBIMA MEHCTPYaJIbHBIMU HUKIAMH. [IpOBOJMIIN aHKETHPOBAHUE, THHEKOJIOTHIECKOe 00cIeno-
BaHHUE, YIIbTPA3BYKOBOE CKaHUPOBAHUE OPraHOB MAJIOr0O Ta3a, TECThl (PyHKIMOHANBHOW nuarHoctuku. Jis onpenenenuns daz
MEHCTPYaIFHOTO [UKJIA HCHONIB30BaK Meto OrmHa—KHayca, HACTYIUICHHS OBYJIIIMM HCIOJIB30BAIN TECT HA JIFIOTCHHU3UPY-
foruii TopMoH (cTpur-TecTsl Mapku Eviplan). BeiOopodHo ompeaessuiin KOHIICHTPAIIUMIO B KPOBH SCTPAAMOJIa U ITPOreCTEPOHA.
BceMm ucmBITyeMbIM ONpeAeIsUT HHAEKC PETYITOPHO-aJallTHBHOTO CTaTyca 10 IMapaMeTpaM CepAedHO-AbIXaTebHOTO CHH-
XPOHHU3MA, a 110 HEMY OLIEHMBAJIN PETYJIATOPHO-3/IalITUBHBIE BOZMOXKHOCTH ((YHKIMOHAIIBHOE COCTOSIHNE). CTaTHCTUYECKUH
aHaJIM3 PE3yJIbTaTOB HMCCIENOBAaHUS MPOBOAMIN ¢ Hcnodib3oBaHueM nporpammbl «STATISTICA 10» ans cTaTHCTHYECKOTO
aHanmm3a pe3ynsTaTtoB. [locne ycTaHOBIICHHS HOPMAJBHOCTH PACHPEICIICHHS BaPUAHT UCIONB30BaIU f-Kputepuii CThIOJICHTa
pu p < 0,05.

Pesynvmampt: y 35 4enoBeK NPOAOIDKUTEIFHOCT MEHCTPYaIbHOTO LIMKJIA cocTaBisiia 21—27 nueil. B gomnmikynuHOBYIO
(hasy MHIEKC peryiasTopHO-aanTUBHOTO cratyca Obut 183,0 + 0,4, 9TO CBUIETENBECTBOBANIO O BBHICOKUX PETYIISTOPHO-aIAITHBHBIX
BO3MOXKHOCTSIX. B mrorenHoByt0 dhazy 60,1 £ 0,3 — 0 XOpoIuX perysTopHO-aJanTHBHBIX BO3MOXKHOCTIX. Y 30 HaOIomaeMbIx
K1 Obu1 28—32 nmas. B GormkymHOBYIO a3y MHAEKC perysIsiTOpHO-aIallTUBHOTO cTaryca coctaBui 156,5 + 0,6. Perynsropho-
aJlanTHBHBIE BO3MOXKHOCTH ObLIM XOPOIIUMHU. B iroTerHOBYI0 a3y coorBercTBeHHO 52,4 + 0,5 perynsrtopHo-aianTUBHbIC
BO3MOXHOCTH TaK)K€ OCTABAIUCH XOPOIINMH. 3akaroueHue: PerynsaTopHO-aJanTHBHBIE BO3MOKHOCTH CTYIEHTOK OoubIie
B QoIUTUKYIMHOBYIO (ha3y MEHCTPYaJIbHOTO IIUKJIA, YeM B JIIOTEHHOBYIO. PeryIsaTopHO-aIaTUBHBIC BO3MOXKHOCTH OOJIBIIE
MIPU ATUTEIHHOCTH KA 21—27 aHei, 4eM npH UIMTeIbHOCTH 28—32 mHs.

KunroueBble ci10Ba: MEHCTPYaJIbHBIN LIUKII, HHICKC PEryJIITOPHO-AIAIITHBHOTO CTATyCa

Omeemcmeennulil 3a nepenucky: IlemxosH 'puropuii ApreMoBHY, 3aBeayroMNi Kadenpol aKylepcTBa, THHEKOJIOTHH U TIepH-
HATOJIOTUH (haKyJIbTeTa MOBBIMEHHS KBATH(GHUKAINK 1 ITOCTIUIVIOMHOM IOJTOTOBKU CIELUAINUCTOB (eiepallbHOro ToCyAapceT-
BEHHOT0 OI0JUKETHOTO 00pa30BaTENbHOTO YUPEKISHNUS BEICIIEro oOpa3oBanus «KyOaHCKHI roCyAapCTBEHHBII MEIUIUHCKUH
yHuBepcureT», Kpacnonap, Poccust.
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AKTyaJIbHOCTB HccienoBanusa. OTHUM U3 Hau-
0oJiee Y9acThIX MOBOJIOB OOpAIeHUs KEHIIUH K TH-
HEKOJIOTY SIBJISIOTCS HApPYIIEHUS MEHCTPYaJbHOTO
mukna [1—3]. Ouu oyenb MHOro0Opa3Hel. Hapsny
C OpraHN4ecKUMHU 3a00JIEBaHUSAMU PENPOTYKTUBHBIX
Y OKCTpareHUTAILHBIX OPraHOB MPUYHUHOMN SIBIISIOTCSI
(YHKIIMOHATIBHBIE PACCTPONCTBA MEHCTPYAIBHOTO
[[UKJIa, CBSI3aHHBIE C HAPYIIEHHUEM LIEHTPaJIbHOTO
perynupyroriero 38eHa [4]. IMetotcs nanHbie 0 Ha-
PYIIEHUSX MEHCTPYAIBLHOTO IMKIIA, PA3BUBAIOIIUXCS
B pe3yJbTaTe ASUCTBUS CTpeccoBOro aktopa [5—7].

KoHnTpose MeHCTpyanbHOTo HuKIa HEOOXO0 UM
NpU IPUMEHEHUN OPAJLHBIX KOHTPAIENTUBOB, MIPH
MPOBEJICHUH BCIIOMOTATENbHBIX PEMPOAYKTHBHBIX
TexHojorui [8, 9].

Hapsny ¢ kIMHUYECKUMU U Ta00paTOPHBIMU
MeToAaMu 0OCIIeIOBaHUS MAIIMEHTOK TP HapyIlie-
HUSIX MEHCTPYaIbHOT'O IIMKJIa HEOOXOIMMBI JaHHbIE
OIIEHKH (DYHKIIMOHAJIBHOT'O COCTOSIHUS 3]I0POBBSA
JKEHIIMHBI B pa3inyHble (pa3bl MEHCTPYalbHOTO
rukia [10—12]. 3to oleHka ropMOHATIBHOTO U M-
MYHHOTI'O CTaTyca, OleHKa (PyHKIIMOHAIBHOTO COCTO-
SIHUSI IICHTPAJIbHON HEPBHOW CHUCTEMBI, BET€TaTUB-
HOTO CTaryca, MCUXOJIOTUYECKOTO CTaTyca, cepiey-
HO-COCYJUCTOH, JAbIXaTesbHOM cucteMm [ 13—20].

[IpuBeneHHbIE METOBI OLEHUBAIOT JIMILb OT-
JIENIbHBIE 3BEHBS KEHCKOTO OpraHu3Ma Ha MpOTshHKe-
HUU MEHCTpyaJibHOTO Ikia. OmgHako TpedyeTrcs
WHTETpaTUBHAsS OLIEHKA (YHKIIMOHATBLHOTO COCTO-
SHUS OpraHu3Ma B IIeJIOM.

Leab padoThI: HHTETPATUBHO OICHUTH (PYHK-
[IUOHATIBHOE COCTOSHHE 3/I0POBBIX JIEBYIIECK B 3aBU-
CUMOCTH OT (ha3bl U MPOAOKUTENILHOCTH MEHCTPY-
QJIBHOTO LIMKJIA.

MATEPUAJ1 U METOAbI UCCJNTIEAOBAHUA

HaGmonenus ObUM BBIITOJHEHBI Ha 65 MpakTH-
YeCKH 3/10pOBbIX AeBylikax 18—19 ner ¢ perymsp-
HBIMH MEHCTPYaJIbHBIMH LIMKJIaMH Ha 6aze rocyaap-
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CTBEHHOTO OIOPKETHOTO YUPEKICHUS 3ApaBOOXpa-
Henust «KpaeBas xnunHuueckas OonpHuma Ne 2y
MUHHUCTEPCTBA 3/ipaBooxpaHeHusi KpacHomapckoro
kpas, [lepuHaransubii LienTp.

VY Bcex manueHTOB OBUIO MOJIy4eHO HH(OP-
MHPOBAHHOE COTJIaCHE HAa YYacTHE B UCCIIEIOBAaHUH
1 00paboTKy MEPCOHATBHBIX IaHHBIX COTTIACHO Xelb-
CUHKCKOW JIeKyiapanuu BceMupHOW MEIUIIMHCKOM
acconmaruu [21].

UccnenoBanune ObU10 0700peHO KOMHCCHEH
1o Bonpocam 3Tuku KybaHCKOro rocyapcTBeHHOTo
MEAUIIMHCKOTO YHUBEPCUTETA.

[IpoBoauin aHKETHPOBAHUE, THHEKOJIOTUYECKOE
oOcnenoBaHue, TeCThl (HYHKIIMOHATBHON TUArHO-
CTUKH, YJIbTPa3ByKOBOE CKAaHHUPOBAHUE OPraHOB
MaJIoro Tas3a, MCHOJIb30BAIM YJIbTPA3BYKOBbBIE allla-
patel «Combison-530», «Combison-420», «Shi-
madzuy», SDU-400.

Jiis onpenenenus a3 MEHCTPyaTbHOTO LUK
rcnoib3oBanu meroa Oruna—Kwnayca. [{nsa onpene-
JIEHUS! HACTYIIJICHUS OBYJISILIUU KCIIOJIb30BATIU TECT
Ha JIIOTEUHU3UPYIOIIUI TOPMOH (CTPHUII-TECTHI Map-
ku Eviplan).

Br100opo4uHO onpenensiii KOHIIEHTPAIIUIO B KPO-
BU 3CTpaJMoia U rnporectepona. i1 uccnenoBanuii
MCIIOJIB30BaIl TOpMOHANbHEIN aHanu3zatop Cobas
Core II («Rochey, IlIBeiiapus) U TeCT-CUCTEMBI
nmMmyHoxeMmutoMuHeceHuu «IMMULITE».

o pa3paboTaHHOI KOMITBIOTEPHON MpOrpamMmMe
Ha ycraHoBke «BHC-Mukpoy npoBoumu mpody cep-
JICYHO-IBIXaTeNbHOTO cHHXpoHU3Ma [22]. OHa 3a-
KJII0Yajach B TOM, YTO IMPU BBICOKOYACTOTHOM
IBIXaHUU B TaKT KOMAaHJE «BBIIOX» Ha MOHUTOpE
KOMIIbIOTEpA, B OINpPEJEICHHOM YaCTOTHOM JHaria-
30HE BO3HHUKAaJla CEp/IeYHO-IbIXaTelbHasi CUHXPO-
Huzarus (CIIC): Ha kaxaoe ApIXaHUE CepAre Co-
BepIllaja OJHO COKpalieHue. VI3MeHeHne 4acToThl
JbIXaHUS PUBOJINUIIO K CHHXPOHHOMY HM3MEHEHHUIO
YaCTOThI CEPJICYHBIX COKpAILEHUI. ITOT YaCTOTHBIN

OPUT'MHAJIBHOE UCCJIIEAOBAHME. AKYIIEPCTBO U TMHEKOJIOI'MA
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JUana3oH ObLT 0003HAYEH KaK JUAna3oH CHHXPO-
Huzanuu (JIC). IC Obu1 orpaHndeH MUHHUMAIBLHOM
¥ MaKCHMaJbHOM 4aCTOTHBIMHU TpaHHIIaMU. Bpems
oT Havana npoOsI 10 pazsutus CJIC Ha MUHUMAITB-
HOI rpaHuile ObLUT0 0003HAYEHO KaK JAITUTEILHOCTD
Pa3BUTHS CHHXPOHHU3AIMUHA MHHUMAITBHOM TpaHUIe
(P muH. Tp.).

Haubonee mudpopMaTuBHEIMU HapamMeTpaMu
CHC snsitores: AC u AnP mun. rp. Jns nosbiie-
Hus ux uHpopmaruBHocTH B.M. TlokpoBckwii mpen-
JI0KUI OOBEIMHUTD UX, BBES HHIEKC PETYIISITOPHO-
amantuBHoro craryca (MPAC). UPAC = J1C/AnP
MuH. Tp. X 100, craryca [22]. Onpeaenu UPAC,
OIICHUBANIKM (DYHKIIMOHAILHOE COCTOSIHHE (PEryJisi-
TOpHO-aqanTuBHBIE Bo3MOkHOCTH (PAB) opranus-
ma). [Ipu UPAC 6Gonsiie 100 PAB Beicokue; npu
HNPAC 50—99 xopomwue; mpu UIPAC 25—49 ynos-
nerBopurenbHble; 10—24 nuskue [23].

NcnonezoBamu nporpammy «STATISTICA 10»
JUISL CTATUCTHUYECKOTO aHaIM3a Pe3yibTaToOB UCCIIe-
noBanus. [locne ycraHOBIEHHsSI HOPMAJIbHOCTH pac-
NpeNIeNICHNs] BAPUAHT HCIONB30BAIN {-KPUTEPHUI TPH
p <0,05.

PE3YJIbTATbl UCCNTEAOBAHUA
N OBCYXXAEHUE

VY Bcex 00cimeayeMbIX UMENT MECTO HOPMAaJTbHBIN
MEHCTPYyaIbHbIM HUKI. [Ipo1omKUTEnsHOCTh MEHCT-
pyarmu cocTapisiia 3—6 JHel, oTMeJaiach yMepeH-
Hast KPOBOIOTEPSI.

Cpenu 65 mpakTUYECKHU 3J0POBBIX JIEBYIICK
35 uenosek (53,8%) umenu mpoAOTKUTEIBHOCTh
MeHCTpyalibHOTO 1uKiIa 21—27 nuei, 30 (46,2%) —
28—32 nHA.

[Ipy nIUTENbHOCTH MEHCTPYalbHOTO ITUKIIA
21—27 nueit B HOITMKYIMHOBYIO a3y cepaeuHo-
JIBIXaTeIbHBIN CHHXPOHU3M PA3BUBAJICS B THAITA30HE
gactot 88,6 + 0,4 — 105,81 + 0,8 xkapauopecnu-
pPaTOPHBIX IIUKIOB B MUHYTY. JlMana3oH COCTaBUII
17,2 £ 0,3 xapauopecnupaTOpHbIX LUKIOB. Pa3-
Butre CJIC Ha MUHUMAaITLHOM TpaHUIE BOSHUKAJIO
yepes 9,4 £ 0,2 kapauormkinos. UPAC 6s1 183,0
+ 0,4, yTO CBHIETENLCTBOBANIO O BEICOKUX PAB.

B morennoByto (pazy MEHCTpyallbHOTO IHUKIJIA
CC pa3BuBaiics B quana3one yactot 97,0 + 0,6 —
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106,8 + 0,8 kapaHOpeCHMPATOPHBIX IUKIIOB B MUHY-
Ty. Jlnana3zon cocrasun 9,8 *+ 0,2 xapanopecnupa-
TOPHBIX LIUKJIOB. Pa3BuTHE cepaedHO-IbIXaTeTHHOTO
CHUHXPOHM3Ma Ha MUHMMAJIbHOW T'PaHUIIE BO3HUKAJIO
yepes 16,3 *+ 0,3 kapauonukiioB. UPAC 6sut 60,1 +
+ 0,3. 910 cooTBeTcTBOBaNIO XOpomuM PAB.

IIpn meHcTpyasnbHOM Lukie 28—32 nHei
B QONTUKYIUHOBYIO a3y MEHCTPYaIbHOTO IIHKJIA
CJIC pasBuBasics B muana3one gactot 90,7 £ 0,5 —
108,7 £ 0,9 xapauopecnupaTOpHBIX LIUKJIOB B MH-
HyTy. Jlnana3on cocrasun 18,0 + 0,4 xapauopecmu-
patopHbIx 1ukiI0B. CJIC Ha MUHMMAaTLHOM TPAHULIC
pazBuBaica yepes 11,5 + 0,4 kapauonuknos. MPAC
ob11 156,5 £ 0,6.

B nroTenHoByI0 (hazy MEHCTPyalbHOIO IHKIA
CEpJICYHO-IBIXaTeTIbHBI CHUHXPOHHU3M Pa3BUBAJICS
B nuana3one yactot 94,3 £ 0,8 — 103,2 £+ 0,7 kap-
JTUOPECTIMPATOPHBIX ITUKIOB B MUHYTY. /{namna3on
cocraBui 8,9 + 0,3 kapauOpecIMpaToOpHbIX LIUKIIOB.
Bozuuknosenue C/IC Ha MUHMMaNbHOUN rpaHULIE
npoucxoauno yepe3 17,0 = 0,4 xapIUOLMKIIOB.
HUPAC 011 52,4 £0,5.

OcTpaauon B GOILTMKYIMHOBYIO (Da3y cocTaBMII
378,6 £ 11,3 nMonp Ha JAUTP, B JTIOTECUHUZUPY-
romyto gazy — 256,7 + 17,8 niMonb Ha nuTp.

[Iporecrepon B HoMKyIMHOBYIO a3y cocTa-
Bui 1,0 £ 0,1 HMosb Ha TUTP; B IIOTEUHOBYIO (hazy
22,9 £ 2,3 aMoJib Ha TUTP.

WNHnekc peryiasiTopHO-aJalTUBHOTO CTaTyca
nipu OOJBIIIEM KOJHYECTBE 3CTParona B (HOIITUKY-
TUHOBYIO (pa3y ObLI OOJIBIIIE TAKOBOTO B JTIOTEHHO-
Byl0 a3y ¥ MEHbIIE B JIOTEMHOBYIO (a3y mpwu
0OJIBIIIEM KOJIMYECTBE MPOrecTepoHa, 4em B (oI-
JUKYJIMHOBYIO.

CpaBHeHHE MapaMeTpOB CEepAEUHO-/IbIXaTeNb-
HOTO CHHXPOHHU3Ma B (OJUTUKYJIMHOBYIO (hazy 21—
27- u 28—32-1HEBHOT0 MEHCTPYAJIbHOI'O IMKJa
CBHJIETEJICTBYET O CJIEIYIOIIEM.

B dommkynuHoBYyI0 hazy 28—32-1HEBHOTO
meHcTpyansHoro mukna MPAC (183,0 £ 0,4) 6bu1
Ha 14,5% wmensbiie (P < 0,001) takoBoro npu 21—
27-mHEeBHOM MeHCTpyaiabHOM mukie (156,5 + 0,6).
JImuTenbHOCTh pa3BUTHS CHHXPOHM3AIMM HA MHHU-
MallbHOU Tpanwuile nuamnaszona (11,5 + 0,4 xapauo-
ITUKJIOB) ObLTa OOJIBIIIEe TAKOBOM MpH 1ukIie 21—27
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(9,4 £ 0,2 xapauonmkioB) Ha 22,3% (P < 0,001),
IIPU JOCTOBEPHO HEU3MEHHOM JIMANa30HE CUHXPO-
Huzamuu (P > 0,05).

B mortennoByto (azy 28—32-1HEBHOTO MEHCT-
pyanbHoro ukina UPAC (52,4 + 0,5) 6bu1 Ha 12,9%
menbie (P < 0,001) TakoBoro (60,1 + 0,3) mpu 21—
27-IHEBHOM MEHCTPYAJIbHOM IHKJIE.

OTH pa3anyuus, NO-BUIUMOMY, 00YCIOBICHBI
pa3HOIl CKOPOCTHbIO HapacTaHUsi KOHLEHTPALUH
ACTPOTCHOB B (QOJUTHKYJIMHOBYIO (pa3y AJis 3aImycka
BBIJICTICHUS JTFOTEMHU3UPYIOIIEro TOpMOHa, 00yciaB-
JIMBAIOIIIETO Pa3pbIB TOMUHUPYIOMIETO (OJITUKYIA
Y BBIXOJ1A SIMIEKIJICTKH (OBYJISIITUN ).

BbIBOAbl

PerynstopHo-ananTvBHBIE BO3MOXKHOCTH JIEBY-
ek 0osbie B (POJITUKYJIUHOBYIO (Da3y MEHCTPY-
aJIbHOTO IMKJIA, YEM B JIIOTEMHOBYIO. PerynstopHo-
a/lanTUBHBIE BOBMOXKHOCTH OOJIbIIIe TpH IHKIe 21—
2’7 nHe#, B CpaBHEHUU € TUKIOM 28—32 1mHS.
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INTEGRATED ASSESSMENT OF THE FUNCTIONAL STATE
OF HEALTHY STUDENTS IN DEPENDENCE ON THE PHASE
AND THE DURATION OF THE MENSTRUAL CYCLE

G.A. Penzhoyan, Yu.V. Kashina, V.G. Abyshkevich, V.M. Pokrovsky

Kuban State Medical University, Krasnodar, Russia

Relevance: one of the causes of menstrual disorders are functional disorders associated with a violation of the central
regulatory level.The aim: integratively assess the functional state of healthy girls, depending on the phase and duration of the
menstrual cycle.

Materials and methods: observations were performed on 65 practically healthy girls 18—19 years old with regular
menstrual cycles. They conducted questionnaires, gynecological examinations, tests on functional diagnostics tests, ultrasound
scanning of pelvic organs. To determine the phases of the menstrual cycle used the method of Ogin-Knaus, the onset of ovulation
used a test for luteinizing hormone (strip tests of the brand Eviplan). The concentration in the blood of estradiol and progesterone
was selectively determined. All subjects underwent a cardio-respiratory synchronism test. The parameters of the serous-respiratory
synchronism determined the index of the regulatory-adaptive status, and according to it the regulatory-adaptive capabilities
(functional state) were evaluated. Statistical analysis of the results of the study was carried out using the following programs:
«STATISTICA 10» of «Stat Soft, Inc.». After establishing the normal distribution of the variant, significant differences were
used in comparing the mean values in paired comparisons, taking the t-test of Student for p < 0.05. Results: in 35 people the
duration of the menstrual cycle was 21—27 days. In the follicular phase, the regulatory-adaptive status index was 183.0 + 0.4,
which indicated a high regulatory adaptive capacity. In the luteal phase, respectively, 60.1 = 0.3, — good regulatory adaptive
capacity. In 30 watchers, the cycle was 28 to 32 days. In the follicular phase, the regulatory-adaptive status index was 156.5 £ 0.6.
Regulatory adaptive capabilities were good. In the luteal phase, respectively, 52.4 + 0.5 are good regulatory adaptive capacities.
The conclusion: Regulatory adaptive opportunities for female students are greater in the follicular phase of the menstrual cycle
than in the luteal cycle. Regulatory adaptive capacity is greater for a cycle of 21 to 27 days than for a cycle of 28 to 32 days.

Key words: menstrual cycle, regulatory-adaptive status index

1.

REFERENCES
Mumford S.L., Steiner A.Z., Pollack A.Z., Perkins N.J.,
Filiberto A.C., Albert P.S. et al. The utility of menstrual
cycle length as an indicator of cumulative hormonal

exposure. Journal of Clinical Endocrinology and Metabo-
lism. 2012. V. 97. P. 1871—1879.

ORIGINAL ARTICLE. OBSTETRICS AND GINECOLOGY

. Podzolkova N.M., Danshina V.A. Violations of the men-

strual cycle in the reproductive period. Medical advice.
2014. Ne 9. C. 44—49.

. Ahrens K.A., Vladutiu C.J., Mumford S.L., Schliep K.C.,

Perkins N.J., Wactawski-Wende J., and Schisterman E.F.
The effect of physical activity across the menstrual cycle

145



Henxosn I'.A. u np. Becmnux PYJ[H. Cepus: Meouyuna. 2019. T. 23. Ne 2. C. 141—146

10.
11.

12.

e

on reproductive function. Ann Epidemiol. 2014. V. 24.
Ne 2. P. 127—134.

Kuznetsova I.V. Lack of ovarian function at different ages
and methods for its non-hormonal correction. Obstetrics
and gynecology. 2013. Ne 1. C. 94—100.

. Gollenberg A.L., Hediger M.L., Mumford S.L., Whit-

comb B.W., Hovey K.M., Wactawski-Wende J., et al.
Perceived stress and severity of perimenstrual symptoms:
the BioCycle Study. J Womens Health (Larchmsg). 2010.
Ne 19. P. 959—967.

Kollipaka R., Arounassalame B., Lakshminarayanan S.
Does psychosocial stress influence menstrual abnormali-
ties in medical students? J. Obstet Gynaecol. 2013 Ne 33.
P. 489—493.

. Nazish Rafique and Mona H. Al-Sheikh Prevalence of

menstrual problems and their association with psycho-
logical stress in young female students studying health
sciences. Saudi Med J. 2018. V. 39. Ne 1. P. 67—73.

. Kuznetsova 1.V., Burchakov D.I. Managing the menstrual

cycle is a new concept of combined oral contraceptives.
Obstetrics and gynecology. 2016. Ne 10. C. 132—137.
Abubakirov V.S., Bogatyreva A.N., Mishieva Kh.A.,
Martazanova N.G., Lapina B.A. The effectiveness of the
protocols of stimulation of ovarian function in different
phases of the menstrual cycle in patients with reduced
ovarian reserve. Obstetrics and gynecology. 2017. Ne 11.
C. 78—483.

Strowitzki T., Capp E., von Eye Corleta H. The degree
of cycle irregularity correlates with the grade of endocrine
and metabolic disorders in PCOS patients. Eur J Obstet
Gynecol Reprod Biol. 2010. V. 149. P. 78—18]1.
XuX.,ShiY., Cui Y., Mal., Che L., Chen Z.J. Endocrine
and metabolic characteristics of polycystic ovary syn-
drome in Chinese women with different phenotypes.
Clin Endocrinol. 2012. V. 76. P. 425—430.
Mamedgasanov R.M., Abbasova L.K., Meshadieva S.E.
Treatment of menstrual cycle disorders in women with
metabolic syndrome. World of medicine and biology.
2016. V. 1. Ne 55. P. 62—66.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Cunningham M., Gilkeson G. Estrogen receptors in im-
munity and autoimmunity. Clinical reviews in allergy
& immunology. Clinical reviews in allergy & immuno-
logy. 2011. V. 40. Ne 1. P. 66—73.

Oertelt-Prigione S. Immunology and the menstrual cycle.
Autoimmunity reviews. 2012 May V. 11. Ne 6. P. 486—492.
Evans J., Salamonsen L.A. Inflammation, leukocytes and
menstruation. Reviews in Endocrine and Metabolic Dis-
orders. 2012. V. 13. Ne 4. P. 277—288.

Teixeira A.L.S., Janior W.F., Moraes E.M., Alves H.B.,
Damasceno V., Dias M.R. Effects of Menstrual Cycle
Phase on Resting Heart Rate in Healthy Women. Journal
of Exercise Physiologyonline. 2012. V. 15. Ne 4. P. 47—54.
Christina K.F.K., Medabala T., Patil P., Sayana S.B.
A Comparative Study Of Cardiac Autonomic Function
Tests During Different Phases Of Menstrual Cycle.
International Journal of Health Sciences and Research.
2013. V. 3. Ne 6. P. 34—40.

Tejinder Kaur Brar Effect of Different Phases of Menstrual
Cycle on Heart Rate Variability (HRV). J Clin Diagn Res.
2015. V. 9. Ne 10, CC01—CCO04.

Kalsina V.V. The dynamics of the functional state of
athletes in different phases of the ovarian-menstrual cycle.
Issues of functional training in the sport of higher
achievements. 2013. Ne 1. C. 51—60.

Zhuravleva Yu.S., Radysh 1.V. Features of the change
in the functional state of the body of female students
involved in recreational aerobics. Human Ecology. 2009.
Ne 10. P. 30—35.

WMA Declaration of Helsinki — Ethical Principles for
Medical Research Involving Human Subjects, 2013.
Pokrovsky V.M., Ponomarev V.V., Artyushkov V.V.,
Fomina E.V., Gritsenko S.F., Polishchuk S.V. A system
for determining cardio-respiratory synchronism in humans.
Patent No. 86860 dated September 20, 2009.

Pokrovsky V.M. Cardio-respiratory — a method of quan-
titative integrative assessment of the regulatory and adap-
tive status (condition) of the organism. Krasnodar, 2010.
243 p.

© Penzhoyan G.A., Kashina Yu.V., Abyshkevich V.G., Pokrovsky V.M., 2019
This work is licensed under a Creative Commons Attribution 4.0 International License

Received 20.02.2019
Accepted 29.04.2019



% BecTHuk PY[H. Cepusi: MEAVLIMHA 2019 Vol. 23 No. 2 147—155
U RUDN Journal of MEDICINE http://journals.rudn.ru/medicine

OPUIrNHAJIbHOE UCCJIEQOBAHUE. AKYLLUEPCTBO U TMHEKOJ10Irns
ORIGINAL ARTICLE. OBSTETRICS AND GINECOLOGY

DOI: 10.22363/2313-0245-2019-23-2-147-155

YJIbTPA3BYKOBAA AUATHOCTUKA SHOOMETPUTA:
OCOBEHHOCTU KPOBOCHABXEHUA
PA3SHbIX MOP®POJIOTMYECKNUX TUMNOB

H.A. Oszepckas', I'.I'. Kazapsn®

'Poccuiickuii yHuBepcHTET Apy*R0bI HApoaoB, Mocksa, Poccus

2000 HayuHo-NIpaKTHYECKMil LIEHTP MaJOMHBA3UBHOM XUPYPruy ¥ ruHeKonorud, Mocksa, Poccus

Axkmyansrnocms. Boiiensaior 3 MOp(oIoruyeckux THIIA XPOHHYECKOTO SHIOMETPHUTA: TUIIEPIUIACTHYECKUH, THITOILIa-
CTHUYECKUI M cMemaHHbIi. Llenbio ucciaenoBanus sIBIANACh OLIEHKA FeMOAMHAMUKH PA3JIMYHBIX MOP(OIOTHUIECKUX THIIOB
XPOHUYECKOTO YHIOMETPHUTA.

Mamepuanvt u memoost. IIpoBenieH peTPOCIIEKTUBHBIN aHau3 162 ManueHToK penpoayKTUBHOTO Bo3pacTa (22—50 mer),
KOTOPBIM JHAarHOCTUPOBAH SHAOMETPHT. [ pynmny cpaBHeHUs cocTaBmin 96 xxeHmuH 17—42 et 6e3 THHEKOJI0rn4ecKon
narooruu (P > 0,05). Mccnenosanue npoBoamiocs B nposndeparushyto ¢asy mukna go 10 qas. OneHuBanach reMoIMHAMUKA
MAaTK{ ¥ 3HIOMETPHs Ha OCHOBAaHHH JONIUIEPOMETPHUECKUX [TapaMETPOB KPOBOTOKA B MAaTOYHBIX apTEePHAX, pacuyeTa HHICKCa
aprepuaiphoii epdysuu (MAII), a taxoke Backyisipusarmonnbiii uaaeke (VI) u notoxossiit uuaekc (FI) Matku u sHIOMETpHS,
nosry4aeMsIx pu 3D nonmneporpadum.

Pezynvmamepr. B 3aBucuMocTH OT MOpQOTHIIA SHAOMETPUTA OLIEHEHBI OCOOCHHOCTH I'eMOJMHAMHKH. BBIsABIEHO, 4TO
TIPH TUIIOTUIACTHYECKOM THIIE, K KOTOPOMY OTHECEHBI ITAlMeHTKH C OTHOILEHHEM 00beMa SHIIOMETpHsI K 00bEMY Tella MaTKU MEHee
2,5%, nabmonaerca noctosepHoe (P<0,05) cumxenne MAIL a Taxke rumoBacKyJsipu3anusi MaTtku. | UrepBacKy IspH3ays
MaTK{ U SHAOMETPHsI OTMEYEHbI KaK IPH CMELUIAHHOM MOpP(OTHUIIE, KOT[la OTHOILIEHHE 00beMa 3HAOMETPHUsS K 00beMy Tena
Matku 6bu10 OT 2,5 10 9,0%, Tak ¥ B ciiydae rHNepIuiacTHIecKoro MopoTuria, Korjaa 00beM SHIOMETPHs K 00beMy Tejla MaTKH
npesbrman 9,0%, mpu atom MAII He oTamgancs oT 3A0POBBIX KEHIITHH.

Bbu1600bt. JlnarnocTvka HapyIIeHHsT KPOBOCHAOXKEHMSI MaTKH MO3BOJIMT OOOCHOBAaHHO HPOBOIMTH JICUEHHE M BOCCTaHOBHUTD
PENPOAYKTUBHYIO (DYHKIUIO SKCHIIHH.
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XPpOHUYECKUN SHAOMETPUT XAPAKTEPU3YETCA
JIATEHTHBIM, a IOTOMY JJIUTEIbHBIM T€UCHHEM, Ha-
pylIaeT penpoayKTUBHYI (QYHKLIHIO >KEHIIUHBI,
ABJISIETCS OJTHOM M3 MPUYMH OECTUIOAMS, HEYJauHbIX
MOMBITOK AKCTPAKOPIIOPATHHOIO OIJIOJOTBOPEHMS,
MPETSITCTBYET UMIUTAHTALIMY U TUIarieHTanuu |1, 2].
BocnanuTenbHbIi ponecc MPUBOIUT K HAPYIICHUIO
OasaHca Mpo- ¥ aHTHAHTUOTEHHBIX (DAKTOPOB, BO3-
HHUKAET TUIIOKCHUS M UIIEMUS TKaHH, YTO OTPaKaeTcs
Ha KPOBOCHA0XEHUM MATKHU B LI€JIOM U dHJIOMET-
puu [3, 4].

MaxkpockonuuecKue Npru3HaKy TUnepIuiacThye-
CKo (hOpMBI XapaKTEPU3YIOTCS HE TONBKO MOJUIIO-
BUJIHBIMU pa3pacTaHusIMH Ha (HOHE TUIEpTPOdUpoO-
BAHHOI M OTE€YHOH CIM3UCTON OOOJIOYKH, HO U €€
THIEepEeMHEN; TUTIOTUIACTUYECKOM (hOPMBI — HCTOH-
YeHHas, ¢ BHYTPUMATOYHBIMU CHUHEXHSIMHU U 0e3
COCYJIUCTOTO PUCYHKA; CMEIIAHHOM THUIIE — HEpPaB-
HOMEPHOM TOJIIIMHBI, ¢ MOJUIOBUIHBIMU Pa3pacTa-
HUSAMH, C 04aroBoil miu nudQys3Hoit runepemueit
[1, 5]. YuuTbiBasi, 4TO BOCHAIMUTENBHBIN MPOLIECC
SHJI0- U MHOMETPHS BBI3bIBAET PacCTPOIiCTBA OpraH-
HOT'O KpOBOCHA0)KEHMS, BHISIBIICHUE 3THX HAPYILEHUI
MO3BOJIUT OBBICUTH KAYECTBO TUATHOCTUKH.

enbto ucciaenoBaHus sBiIsIach pa3paboTka
0COOEHHOCTEH TEMOJIMHAMUKH Pa3IMIHBIX MOP(]O-
JIOTMYECKUX TUIIOB XPOHUYECKOTO SHAOMETPHUTA.

MATEPUWAJZ1 UMETOAbI

IIpoBenen perpocriekTUBHBIN aHanu3 3a 2013—
2017 rogp! ynbTpa3ByKOBOIO UCCIEOBaHUs 162 skeH-
IIMH PENPOAYKTUBHOTO BO3pACTa, HAOIIOAaBIINXCS
B HIIL[ ManonHBa3suBHON XUPYpPrUH U TUHEKOJIOTUH,
r. Mocksa, u M1 Acknennon, r. MockBa, KOTOpbIM
JIMarHOCTUPOBAH dHIOMETPUT, COCTABUBIINX OCHOB-
Hyto rpynny. Ha ucciienoBanust HanpasisuInch Ia-
LUEHTKU 110 MEJULIUHCKUM MMOKa3aHUAM JI€HaIluM
BpavyoM ¢ WH(OOPMHUPOBAHHBIM COTJIACHEM Ha 00Opa-
00TKy MepcoHalbHBIX JaHHBIX. Bee uccnenoBanus
MPOBOAMIN C TIOJIHBIM COOJIOJIEHUEM ITHYECKHUX
HOPM M METOJaMH, Pa3pelIEHHbIMU HAa TEPPUTOPUH
Poccun, oT BCcex mManMeHTOB MOJIYYEHO COTJacHue
Ha 00pabOTKy MEPCOHATBHBIX JaHHBIX.
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Bospact marmenTok kosebascs ot 22 o 50 mer.
['pynity cpaBHEeHHS cocTaBUIu 96 KEHITUH aHAJIO-
rugHoTro Bo3pacta (ot 17 mo 47 net) 6e3 THHEKOI0-
TMYECKOW MATOJIOTUU U C HOPMAaJIbHBIM MEHCTPY-
aJTbHBIM LUKJIOM. YUHTBIBas, YTO ONTHUMaJIbHBIM
BpEeMEHEM BBISBIICHUS SHIOMETpUTA siBsiercs | daza
MEHCTpyallbHOTO Ttukia 10 10 mus [6], aHamu3 kKak
B OCHOBHOM, TaKk M B TPYIIIE CPAaBHEHUS ITPOBOIMIH
¢ 4 10 9 nHS UK BKIIOYUTEIBHO.

OcHoBHas rpynmna OOJBHBIX pa3jesicHa B 3a-
BUCHMOCTH OT MPOIEHTHOTO OTHOIICHUs] 00bema
SHIOMETpHsS K 00beMy Tena MaTKu. Ecim 310 oTHO-
meHue O0biIo0 MeHblne 2,5%, TO Takhe MalueHTKU
OTHECEHBI B TPYIITY SHJOMETPHUTA 110 THUITOTLIACTHYe-
CKOMY THILy, eciau Oonee 9% — B rpymimy rumep-
IJIACTUYECKOTO TUMa. B ToMm cimyuae, Korjga OTHO-
IeHre ObUIO B Mpefesiax HOPMAaTHUBHBIX 3HAYCHHMA
IUIsl paHHed nponudepaTuBHOH (a3wl nukiIa [6],
chopMupoBaHa Tpymmna HIOMETPUTA 1O CMEIIaH-
HOMY THUTTY.

Knuangeckass muarHoCTUKa 3HIOMETPHUTA OCY-
LIECTBIISUIACh HA OCHOBAHUU KaJlo0, TaHHBIX aHAM-
He3a, OMMaHyaJIbHOTO MCCIIEI0BaHus, PE3yIbTaTOB
LUTOJIOTUYECKOTO UCCIIe0BaHUS Ma3KOB U3 LIep-
BUKaJIbHOTO KaHaja, UMMYHOTHCTOXUMHYECKOTO
UCCTIEIOBaHMSI SH/IOMETPUS, OTYYEHHOT O MpU Mai-
TeJTb-OMOTICHH, C UCTIONIb30BaHnEM MapkepoB CD138,
CD4, CDS, CD20 u ap., a TakKe THCTOJIOTUIECKOTO
uccnenoBanus sHaoMerpus nocie ['C. Jlanusie co-
BPEMEHHOUW OTEUYECTBEHHOU W 3apyOeKHOU JnTe-
paTypbl CBUIETEILCTBYET O TOM, uTO Hapsany ¢ ['C
MOP(OIOTHIECKUM HCCIIEI0BaHUEM MaTepHaia, Mo-
JYYEHHOTO C TMOMOIIIBI0 MalTeNb-0HONCUY, UMMYH-
HOTHCTOXUMHUYECKUN aHANU3 SIBISETCS «30JIOTHIM
CTaHJAPTOM» B JUArHOCTUKE 3HA0MeTpuTa [ 7—11].

OO6cnenoBaHre OpraHOB MAJIOTO Ta3a MPOBOJIHU-
Jock Ha yabpTpa3BykoBoi cucteme iU22 (Philips,
Hupnepnanapl) TpaHCBarMHaIbHBIM JATYUKOM, TOJI-
JepKuBaroieM yactory 5—9 MIm.

KonuuectBeHHas olleHKa CTETIEHH BacKYJISIpH-
3alliU 3aKII0Yaliach B TOJYYEHUN MHJIEKCa BaCKYy-
nspuzarun (VI), xapakrepu3yromniero nporeHTHOe
OTHOIIICHHE I[BETOBBIX BOKCEJIOB B 00beMe MaTKU;
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nHaekca nmoroka (FI), mim nHTeHCHBHOCTH KPOBO-
TOKA, MMOKA3bIBAIOILIET0 MEIMaHy SPKOCTU LBETOBBIX
BOKCEJIOB, KOTOpasi 3aBUCUT OT CKOPOCTH KPOBOTOKA
B 33/IaHHOM TPEXMEPHOM 00BbEME; U BACKYJIApU3a-
IUOHHO-TTOTOKOBBIA MHIEKC (VFI), sBistromuiicst
MPOW3BEICHUEM HMHJIEKCA BaCKYJISIPU3ALMH U UHAEKCa
MOTOKa, pasneneHHbM Ha 100. [[nsg momydenus me-
PEUUCIIEHHBIX UHJIEKCOB HEOOXO0MMa MpPUKIIaHAs
nporpamma QLab, paGoTaromas npu 3D-pekoHCT-
PYKLMU B aHTHOPEKUME. Y BEIMYEHHUE PETyITHPOBAITI
TakuM o0Opa3om, 4ToOBl MaTKa 3aHUMaJia TPaKTH-
YeCcKH Bech dKpaH MoHuTopa. [lIkamy ckopoctu ycra-
HaBJIMBAIM Ha 3 CM/C, a MOIIIHOCTH I[BETOBOTO Kap-
TUPOBAHMSI — HA MaKCUMaJIbHOE 3HaU€HHUE, HO JI0
TMOSIBJICHUS aKyCTHUYECKUX TIOMEX. YTOJ MOCTPOSHHUS
3D-o0bekra 3amaBainu B 85° ¢ TeM, 4YTOOBI BCSI MaTKa
BOIIIA B Uccienyemyto oomacte. [locne 3abopa ma-
Tepuana sl yaoO0cTBa W OBICTPOTHI 00PabOTKH
M300paXeHHE TIEPEChUTATOCh Ha pab0UyI0 CTAaHIIUIO
MEPCOHATLHOTO KOMITBIOTEpA 10 mpoTokory DICOM.

Cnenyronum 3TanoM OblIa pydHas 00BOJIKa
koHTypa mo 10 mmockoctsam. Ilonyuenue VI, FI
1 VFI npoucxoauT aBTOMAaTUUYECKU C MTOMOUIBIO
nporpamMmHoro obOecrneuenust omiuu QLab, dto
OTpa)kaeTcs Ha dKpaHe MOHUTOpPA. AHAJTOTUYHBIM
00pa3oM Mmonydanud MOKa3aTedu STUX HUHIECKCOB
B DHJIOMETPUH.

B nanpHelieM mpoBOIMIN OLIEHKY T€MOJIHHA-
MHKH TI0 TTOKA3aTeNIsIM 00erX MATOYHBIX apTepHil.
JlnameTp MaTOUHBIX apTepHii, 0OHapyKHBaeMou
no OOKOBOW MOBEPXHOCTH MATKU OT Mepelieiika
10 TPYOHOTO yrIJia, U3MepsIu B Hauboliee mpsiMo-
JUHEWHOM YyYacTKe MpHU OOJIBIIOM YBEIUYCHUH
MHTEpecyIolel 001acTi Mo LBETOBOMY KOHTYPY
MEPIIEHIUKYIIIPHO OCH COCYy/la. Y UUTHIBAIM HE TOJb-
KO IIeJIbIe, HO U JIECAThIE JOJIN MUJUITUMETPA.

[Ipu uMmyJILCHOBOJIHOBOM Jomrieporpadun
MaTOYHOM apTepuu UCCIIEIOBAIN TaKUE MOKa3aTe-
7Y, KaK MaKCUMaJbHas CKOPOCTh KpoBoTOoKa (V ..)
(cM/c), ycpemHeHHas TI0 BPEMEHHU CPETHSST CKOPOCTh
kpoBoToKa (V,.,,) (CM/C), IyJIbCAaIITMOHHBINA UHIEKC
(PI) m manexc pesucrenTHocTH (RI), mosiBsrommecst
Ha 9KpaHe MOHUTOpA MPU aBTOMATHUUYECKON Tpaccu-
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poBke criekTpa. [Ipu momydeHHH yrona3aBUCHUMBIX
CKOPOCTHBIX ITapaMeTPOB COOJIIOIaIH aJeKBaTHBIM
yTOJI HUHCOHALIUU, IPU HEOOXOJUMOCTHU C €ro Kop-
peKuue.

Ha ocHoBaHMU JaHHBIX KPOBOTOKA B MATOUHBIX
apTepusX OINpeNeNsIi UHAEKC apTepUallbHOW mep-
¢y3un (UAII), koTopslii oTpaxkaeT nepdysuro 1 cm’
Tella MaTKU KpPOBbIO, MOCTyHAIOIIEeH Mo 000UM
NUTAOMMM cocyaM. [Ijist 3Toro BIUUCTSIIA 00b-
eMHBIIl KPOBOTOK (CM’ 3a OJIMH CepIeYHbIH IIMKT)
B KOKJIOM M3 MATOYHBIX apTepUil MO CIEIYIOIIEH
dbopmyme:

Vit = Vnean XS,
rae S — IIomaas MaTouHoM apTepun (cm?).

[Tnomaap cocyaa paccYUTHIBAIN MO CTAHAAPT-
HOU (hopMyIie Kpyra:
S=1/4nd’,

riae d — auaMeTp apTepud (cm).

Takum o6paszomM, popmyra pacyera 0ObEMHOTO
KPOBOTOKA B KKIOW U3 MAaTOYHBIX apTepHil IPHOO-
peTaeT ciexyroImui BUI:

Vi1 =0,785 %V,

vol mean X .

HAII sBrsieTcst cyMMapHBIM 0OOBEMHBIM KPOBO-
TOKOM 00eHMX MaTOuYHBIX apTepuil Ha 1 cM’ Tena
MaTKH, BBIPQXEHHBIN B IIPOLICHTAaX, U PAaCCUUTHIBA-
ercs o opmyiie:

UAITL = (V, oimanpasas oiMAnezan) | Vamar X 100%,
1€ VyoiMAnpasas — OOBEMHBIA KPOBOTOK I10 IPABOM MaTo4-
HOM apTepuu (CM° 3a OJIMH CEPACUHBIA IHKI); V. omascsas —
00BEMHBIN KPOBOTOK II0 JIEBOM MAaTOYHOM aprepuu (cm®
32 OJIUH CEPACYHBINA HHKN); V40 — 00bEM MaTKH (CM°).

+V

Vv

Heo6xoammo oTMETHUTB, UTO B HCCIIEIOBAHUE
He ObUTM BKITIOUYEHBI TTAIIMEHTKH, UMEIOIINE MHOMY,
BHYTPEHHHI 3HJIOMETPHUO3 WIN MATOJIOTUIO NpUIaT-
KOB MAaTKH.

[TomyueHnnsie pe3ysabTaThl 00pabaTHIBAIKMCH
CTaH/JIAPTHBIMUA CTaTUCTHYECKUMH METOJIaMU. YUH-
ThIBasi, 4YTO 4aCTh JAHHBIX HE MOJYHUHAIACH HOP-
MaJIbHOMY pAaCIIPENEICHUI0, BCE Pe3ybTaThl Ipe.-
CTaBlieHbl Kak Menuana (50-i mpoOUeHTUIb), S—
95-ii IPOLIEHTUIM ¥ MUHUMAITbHOE — MaKCUMAaJIbHOE
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3HaueHue. JIucKpeTHble NMpU3HaAKU MPEeACTaBICHBI
B Bujie yactoT (%). ['unore3y o paBeHCTBE CpeTHUX
npoBepsiu ¢ noMompio U-tecta ManHa—YUTHHU.
JocToBepHbIMU cunTaNKCh pazinuusd rnpu P < 0,05.

PE3YJIbTATbI

B ocHoBHO# rpynme OOJIBHBIX C THUIIOIUIA-
CTUYECKUM THIIOM SHIOMETpUTA ObLI0 21 demoBek
(13,0%), ¢ runeprmactiyeckum trrnom — 20 (12,3%)
u cMmemaHHbIM tunom — 121 (74,7%). Bospacr
U JIeHb MEHCTPYaJbHOrO0 LHKJIAa B 3aBUCHUMOCTHU
OT THUIIA SHAOMETPUTA TOCTOBEPHO HE OTIIMYAIHCH
(P >0,05).

AHanu3 mokaszareneil KpOBOTOKA HE BBISBUI
acumMmetpuu (P > 0,05) nudpoBsix 3HaUSHHI MTpa-
BOH U JIEBOM MATOYHBIX apTEPUM.

Cpenu GONBHBIX YHAOMETPUTOM THUIOILIACTH-
YEeCKOro TUIA MaKCUMAJIbHAsl CUCTOIMYECKAsi CKO-
pocts (V,,,) OKa3agach HUXe, a CMEIIaHHOT'O U T'U-
MEePIUIACTUYECKOTO THUIIA — BBIIIE, YeM B TPYIINE
cpaBuenus (P > 0,05). Cpennsist ycpenHeHHas 10 Bpe-
MeHH CKOPOCTh (V,.,,) SHAOMETPUTA KaK TUIO-, TaK
Y TUIEPIUIACTUYECKOTO TUTIA 0KA3aIach HIKE, YeM
y 3JIOPOBBIX, B TO BpeMsI KaKk CMEIIAHHOTO THITa —
Beime (P > 0,05). YronaesaBucumsbie nHaekcs (PI

CkopocTHbie noka3atenu (V.

max? maan.

u RI) cpenu GONMBHBIX U 30POBBIX UMEITN MOHOTOH-
HbIE 3HAYEHHS U JIOCTOBEPHO HE oTianyaiuch (P >
> 0,05), 3a uckmouenueM RI rumorracTuyeckoro
THUIA, KOTOPBIA OKA3aJICA BBIIIE KaK C TPYIIION CpaB-
HEHUS, TaK U ¢ ApyruMu MopdoTtumnamu (Taods. 1).

Jnamerp MaToYHBIX apTepHil B OCHOBHOM TPyII-
nie kosiebancs ot 1,7 mo 3,0 Mmm 6€3 JoCTOBEpHOI
pa3HUIBl B 3aBUCHUMOCTH OT THUIA >HAOMETPUTA
Y HE OTJINYasCh OT rpymnmbl cpaBHeHus (P > 0,05).
Cpennue 3HaueHUs COCTaBUIN 2,3—2,4 MM.

Wnnexc aprepuansHOii nepdys3uu B rpymme 3/10-
POBBIX KEHIIUH B cpeaHeM coctasui 1,2% (0,8—1,7;
0,8—2,0). Cpenu OOIBHBIX SHIOMETPUTOM THUTIOILIA-
crudeckoro Turna MAIT umen 10cToBepHO MEHbIINE
3HA4YEHUs1 TI0 CPaBHEHUIO C rpynnoi koutposs, 0,8%
(0,5—1,3; 0,4—1.,5), a Takxe ¢ IPYTUMH THIIAMU
BOCIAJICHUs cau3ucTol monoctu Matku (P < 0,05).
IToxazarenu MAII npu npyrux tumax He OTJIMYa-
JIUCH OT 3/I0POBBIX MALMEHTOK, COCTABUB B CPETHEM
cpenu OOJIBHBIX CO CMEIIaHHBIM TUIIOM SHIOMETPUTA
1,1% (0,6—1,5; 0,4—1,9) u c runepniacTU4ecKum
turnoM — 1,2% (0,5—2,0; 0,5—2,1). Takum obpa-
30M, apTepUalIbHOE KPOBOCHAOKEHUE MAaTKHU MpH
CMEIIIaHHOW W TUIEPILIACTUYECKON (hopMe IHIOMET-
pHTa HE U3MEHEHO.

Tabmmua 1/ Table 1

V__..) nyrondiesaBsucumbie uigekcol (Pl, Rl) MaTo4HbIX apTepuii

Yy BGOJIbHbIX 3HAOMEeTPUTOM B 3aBUCUMOCTU OT TUNna 3aboneBaHus /

Velocity rates (V.

max? maean.

V__..) and angle-independent indices (PI, Rl) of the uterine arteries

in patients with endometritis, depending on the type of disease

pynna / Twn sHgpomeTpuTa / n V_.cm/C V.., cM/C Pl RI
Group Type of endometritis V. ..sm/s V. . SM/S
OcHoBHasi / rmnonnacTuyeckui / 21 30,6 4.4 2,28 0,93*"
Basic hypoplastic 28,4—42,5 3,0—8,6 1,36—4,79 0,84—1,0
27,6—43,3 2,7—8,8 1,34—4,89 0,82—1,0
CMeLUaHHbI / 121 37,7 6,7 2,17 0,86
mixed 26,0—43,3 4,0—8,6 1,28—3,96 0,79—1,0
20,8—43,5 2,4—10,5 1,14—5,87 0,74—1,0
rmnepnaacTuyeckmin / 20 34,5 5,1 2,59 0,86
hyperplastic 22,3—44,9 2,8—9,4 1,40—4,04 0,74—0,95
22,0—45,0 2,6—9,9 1,11—4,09 0,73—0,95
CpasHeHus / 96 33,5 5,9 2,51 0,87
Norm 23,0—43,5 3,3—9,7 1,71—4,20 0,77—0,97
21,8—44,5 3,3—10,6 1,61—4,48 0,71—0,98

lpymMedaHune: KONMYECTBEHHbIE NapamMeTpbl NPeACTaBNEHbI B BUAE MeavaHbl (NepBasi CTpoka sveiikn), 5—95-ro npoueHTuneit (BTopasi CTpo-
Ka S4EeNKN) N MMHMMaJIbHOr0 — MakKCUMasbHOIO 3Ha4YeHUs (TPETbsSI CTPOKA AYEliKN); * — OOCTOBEPHbIE OTINYKMSA C rPynnoi cpaBHeHus npu P < 0,05;

" — DOCTOBEPHbIE OTANYMA MexXAay Tunammu aHgomeTpuTa npm P < 0,05.

Note: quantitative parameters are presented as a median (first row of a cell), 5—95th percentiles (second row of a cell) and minimum — maximum
value (the third row of a cell). * — significant differences with the comparison group at P < 0.05; ~ — significant differences between types of endo-

metritis at P < 0.05
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Tabnmuya 2 / Table 2

BackynsipusauunoHHbiii ungekc matku (VI matkn), angometpus (VI aHaomeTpus) M NOTOKOBbIV uHaekc matku (Fl maTtkm),
aHpgomeTpus (Fl aHaomeTpus) y 60JIbHbIX 9HAOMETPUTOM B 3aBUCUMOCTHU OT TUna 3aboneBaHusa /
Vascularization index of the uterus (VI uter), endometrium (VI endom) and flow index of the uterus (Fl uter),

endometrium (Fl endom) in patients with endometritis, depending on the type of disease

pynna / Tun sHpomeTpuTa / n VI maTku / VI aHpom / Fl maTkun / Fl anpom /
Group Type of endometritis VI uter VI endom Fl uter Fl endom
OcHoBHas / rmnonaacTnieckmii / 21 4,5*" 0,8 18,5 3,4"
Basic hypoplastic 2,1—8,4 0—2,6 11,2—29,9 0—6,2
1,9—10,4 0—3,3 9,5—32,7 0—7,5
CMeLLaHHbIN / 121 11,1* 3,2*" 23,1 6,7
mixed 2,0—30,9 0—11,6 13,0—35,3 3,0—16,0
1,2—39,4 0—17,0 8,2—42,3 0—29,6
rmnepnnacTuyecknii / 20 10,4* 5,3*" 22,1 7,2
hyperplastic 5,4—21,5 1,8—11,3 10,6—32,0 3,7—11,6
5,3—28,2 1,3—12,4 9,5—33,9 2,5—12,2
CpaBHeHus / 96 6,7 0,4 19,6 5,7
Norm 2,9—9,8 0—38,5 13,5—24,6 2,2—8,4
2,7—11,6 0—4,8 12,2—27,3 0—9,3

lMpumMmedaHne: NpeacTaBleHne KOMYEeCTBEHHbIX NapamMmeTpoB Kak B Tabn. 1. * — N0CTOBEPHbIE OT/IMYUS C rpynnoi cpaesHeHns npu P < 0,05;

" — NOCTOBEPHbIE OTIMYUSA MexXAay Tunamm angomeTputa npm P < 0,05.

Note: the representation of quantitative parameters as in tab. 1. * — significant differences with the comparison group at P < 0.05; " — significant

differences between types of endometritis at P < 0.05.

Cpenu xeHIIMH, CTPAAIIINX SHIOMETPUTOM
CMEIIaHHOTO U TUIEePIUIaCTHYECKOro THIIa, IToKa3a-
TeMHW BacKyJsipu3anroHHoro naaekca (VI) matku
OBLIIM JOCTOBEPHO BBILIE, YEM B IPYIINE CPABHEHUS
(11,1% u 10,4% CcOOTBETCTBEHHO), HO Y EHITUH
C TUMNOIUIACTUYECKUM THUIIOM — HMXKE, UYTO COCTa-
BUIIO B cpenHeM 4,5% (P < 0,05). Dunomerpuii pu
BOCHAJIUTEIILHOM IIpoLiecce B HEM Takx e ObLT ro-
paszio BacKyJsIpHEe NP CMEIIAHHOM U THIepIiia-
ctuyeckoM ture (3,2% u 5,3%), uem B rpymne
koHTpois (P < 0,05), B To BpeMs Kak y OOJIBHBIX
TUNOIJIACTHYECKOT O TUIIA UMEJT TPAKTUUECKH T€ KE
3HauyeHwus, yTo B rpymnmne cpaBHeHus (0,8% u 0,4%
COOTBETCTBEHHO).

[Toroxossrit unnekc (FI) matku u sHIOMETPHS,
WJIM UHTEHCUBHOCTH KPOBOTOKA, SIBIIAETCS OHOMI
13 XapaKTEPUCTUK CKOPOCTH KPOBOTOKA B UCCIEAY-
emom obOwekTe. B matke FI cpenu GobHBIX HOCTO-
BepHo He oTimyaics (P > 0,05) or mokazareneit
IpYMIbl CPABHEHUS, HO CPEHUE 3HAUYEHHs MPH THU-
noriacTuIeckoi popme okaszanuch Hrke (18,5),
a MpU CMEIIAHHOM U TUIEPIUIACTUYECKOM THUIIE —
BhImre (23,1 u 22,1 COOTBETCTBEHHO), YEM Y 3/10PO-
BBIX JKEHIIMH. B 3HI0OMeTpuu HabII01a710Ch Takoe
K€ COOTHOIIIEHHUE, T.€. IPU TUIOIUIACTUYECKOM TUIIE
CpellHee 3HAYEHHE COCTaBWJIO 3,4, IpU CMEIaH-
HOM — 6,7 ¥ IpH TUNEPIUIACTUYECKOM — 7,2.
[Tokazatenu VI u FI npeacrasnens! B Ta0:1. 2.
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OBCY>XAEHUE

Hapymennio kpoBocHaOXkeHHsI MaTKU U 3HIO-
METpHsL, OCOOEHHO Cpe/lu MallUeHTOK, CTPAAAIOIIUX
OecruiofyeM, B MOCIEIHUE TOABl YIEISIETCs BCE
Oonpie BHUManus [ 1, 12—14]. ABTOpBI 0OTMEYAIOT
TIOBBIIIICHNE PE3UCTEHTHOCTH KaK B MAaTOYHBIX apTe-
pUSIX, TaK M apTepusiX MaTKH, B TOM YUCIIE SHJOMET-
PpHH, HO B IPOBEIEHHOM HaMH HCCIIEI0BAHUH TAKOTO
pe3yJibTata He noimydeHo. Hecmotps Ha To, UTO yacTh
O0onpHBIX UMenu RI 1,0 B MaTouyHBIX apTepusx,
JIOCTOBEPHOI'O NOBBIILIEHUSI HET, 3a UCKIIOUEHUEM
OOJBHBIX C THITOIIACTUYECKUM MOP(OTUTIOM, Y KO-
topbix RI B cpennem cocraBui 0,93 ¢ konebaHusIMHU
ot 0,82 1o 1,0. UlaTepecHbie 1QphI OIMyOIMKOBAHbI
B pabote JI.M. ManbueBoil U coaBT., KOTOpbIE MO-
ayuwn RI B marounsix aprepusx 1,09 + 0,02 npu
spgomerputre u 0,7 + 0,05 y 310pOBBIX KEHIIHMH
[13]. B cratee I'.1. Kommuuckoro u T.A. KamaeBoit
B KOHTpOJbHON Tpynme RI MaToyHoil apTepuu
coctasnsier 0,55 + 0,6, a B crimpanbHoi — 0,88 £ 0,2,
U TaKoe COOTHOIIEHHE MPOTHBOPEUYHT 3aKOHaM (pu-
3uonoruu [14].

ApTrepuanbHoe KpOBOCHAOXKEHHE MATKH MPHU
TUIEPIUTACTUYECKOM U CMELIAaHHOM MOP(OTHIIE 3H-
JIOMETPUTA UMEJIO TE JKE NOKA3aTENH, KaK y 340pOBbIX
JKeHILMH, 0 yeM cBujerenscrByeT MAIL JloctoBep-
HOE CHUXKEHUE apTepUalIbHOTO KPOBOCHAOKEHUS
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O0TMEYaJIOCh TOJBKO MPHU THIOTIACTUYECKOM THIIE:
0,8% mo cpasuenuto ¢ 1,2% (P < 0,05). Ho ecnu
OLIEHMBATh BACKYJISIPU3aIMI0 MaTKU, TO OHA OKa3a-
Jach JOCTOBEPHO BBIIIE TAKXKe MPH TUIEpILIacTHYe-
ckoMm (VI 10,4%) u cmemannom (VI 11,1%) tume
U CHM)KEHHOM — MpHU TUIMOIIACTUYECKOM THIIE
(VI 4,5%) (P < 0,05). Ha runoBackysipu3anuio
MAaTKH{, OIICHEHHYIO CyObEKTUBHO, TIPY TUIOILIACTH-
yeckoM Mopdoturie oopatun BHuManue F0.A. Tler-
poB [1, 5]. O.®. CepoBa u COaBT., HCCCIYsI MAITUEH-
TOK C TOHKHUM SHJOMETPHUEM, TIOTYUUIH PEe3yIbTaT
VI u FI, 3HauUTENBHO HUXKE, YEM Y 3/I0POBBIX KEH-
nwH [15]. Backynsipuzaryist SHIOMETPHS TIPU THITEP-
miactraeckoM (VI 5,3%) u cmemanaom (VI 3,2%)
MopdoTUIax okazaiach JOCTOBEPHO BBIIIE, YeM
B rpynne koutpois (VI 0,4%), a npu runoractu-
yeckoM (VI 0,8%) — moutu Takoil e, Kak y 370-
POBBIX KeHUIMH (puc. 1).

CHmwxenne VI kak MaTK, TaKk U HIAOMETPUS
MPY THITOTUIACTUYECKON (popMe OTMEdeHBI B paboTax
FO.I1. Tutyenko u coaBT. [28]. OgHako B 3TOMH
CTaTbe OTMEYAlTCS OYEHb HHM3KUE IOKa3aTelu
VI MaTku Kak cpely MalleHTOK C TUIOMIacTHye-
ckoit popmoii sugomerputa (1,01 + 0,1%), Tax

1 310poBbIX xeHmuH (1,97 + 0,1%), u BeicOKHE
3Hauenus VI sapomerpus (1,85 + 0,09%) B rpynne
KOHTPOJISA, B TO BpeMsI Kak cpey OOJIbHBIX MOKa3a-
temu B 3Hp0MeTpuu (0,63 = 0,05) Obutn comocra-
BHMBI C [TOJIyYEHHBIMH B HAILIEM HCCIIE0BAHUU.

[IposiBneHust METPOAHIOMETPUTA OTMEUYEHBI IPU
Bcex Mop¢oTHIaxX, HO pacIIUpEeHUE apKyaTHOTO
CIUIETEHUS MIPY THIOIIACTUYECKOM TUIIE OTMEYasIoch
B 9,5%, a npu runepruactuaeckoM — B 25,0%. Bos-
MO>KHO, JUIUTEIBHO TEKYILMH BOCHAIUTEIBHBIA MPO-
1IeCC, MPUBOIANIMN K AUCTpOodUUeCcKu-aTpoduye-
CKOMY MOBpEXKJACHHUIO 0a3alIbHOrO CJIOfA, a TaKkKe
KEJIE3UCThIX KJIETOK CIM3UCTOU, UYTO XapaKTEPHO
JUTSL TUTIOTIACTUYECKOT0 THUIIA SHJIOMETPUTA, UMEET
TaKXK€ CTAAMINHOCTD MPOABJICHUNA METPUTA: MEPBOM
pearupyeT BeHO3Has CHUCTEMa B BUJI€ TUJIATAlLIHH,
a BIOCJIEACTBUHM BO3HUKAIOT U3MEHEHUS] MUOMETPUS
TI0 TUITY 3aMEIEHUs] MBIIIIEYHON TKaH! Ha COCHU-
tenbHy10. Conoctasisasa ganueie MAIT u VI, moxxHO
ClleNaTh BbIBOJ, UTO TUIIEPBACKYIISIPU3ALIUS CMEIIaH-
HOTO ¥ rurnepTpoduaeckoro MOphOTHIIOB CBsI3aHA
C HapylIeHHEeM BEHO3HOTO OTTOKA, a TMIIOBAaCKY-
JSpU3alUsg — IPEUMYLIECTBEHHO CO CKJIEPO30M
apTepuaIbHOTO pycla.

12 11,1

/— 10,4
10 N
8
\6,7
® 5,3
45 / - -A
- N\
4 > N
3,2
' N
-~ N
2 - S
- g N\
0,8’ N
A 04
0
rMnonIacTU4eCcKun, CMELLaHHbIN, mixed rmnepnaacTnyeckun, HOpMa, norm
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== A== \/| sHOOMETPUSA, VI endom

Puc. 1. CooTHOwEHME BacKynsapm3aumoHHoro nHaekca matku (VI matku, %) n angometpus (VI angomeTpus, %)
y 60NbHbIX Pa3NYHbIX MOP@POTUMNOB 3HAOMETPUTA NO CPABHEHWIO C KOHTPOJSIbHOWN rPyNMnoW

Figure1. The ratio of vascular index of the uterus (VI uter, %) and endometrium (VI endom, %)
in patients with different endometritis morphotypes compared to the control group
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Puc. 2. CooTHoLWeHe NoToKoBOro nHaekca matku (FI maTtkn), angomeTpus (FI sHoomeTpust)

1 MakCUMasbHOM CUCTONIMYECKOM CKOPOCTN MaTO4HbIX apTepuii (V.

cm/c)
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Figure 2. Correlation of uterine flow index (Fl uter), endometrium (FI endom) and maximum systolic velocity
of the uterine arteries (Vmax, sm/s) in patients with different endometritis morphotypes
compared to the control group

Ha ocHOBaHMM mpOBEIEHHOIO MCCIEN0BaHUSA
BBISIBJICHA 3aKOHOMEPHOCTh M3MeHeHus FI pazmuu-
HBIX MOP(OTHIIOB KakK TOKa3aTess, 3aBUCSIIETO
OT CKOPOCTH KPOBOTOKA B 33JJaHHOM TPEXMEPHOM
ooweme. [Ipu conocraBnenuu FI matku u 3H10MET-
pus, a Takke Vmax MaTo4YHbIX apTepuil MUHUMAJIb-
HbIC 3HAYEHUS] OTMEYEHBI MPU TUIOIIIACTHIECKOM
TUIE, MAKCUMAaJIbHble — MPU CMEIIAHHOM THUIIE
M0 BCEM COIOCTABJIIEMbIM TOKa3aTelsaM (puc. 2).

Takum 00pazom, Ha OCHOBaHUU TIPOBEICHHOTO
VICCIIETIOBAHUS MOYKHO CJIEJIATh CJIEAYIOIINE BBIBOBI.

1. s rumoracTigeckoro MopgoTumna 3HJI0-
MeTpuTa XapaktepHsl cHrxkenue MAII, runosac-
KyJIsIpu3aius MaTKu, noBbilieHne RI mMaToyHbIX
apTepuil.

2. Jlns cMEmaHHOTr0 M TMIEPIIaCTUYECKOTO
MOpQOTHUIIA FSHIOMETPUTA XapaKTEPHBI TUIIEPBAC-
KyJIApU3alysi MATKA U HJAOMETPUS B COBOKYITHO-
CTU C HOPMAaTHUBHBIMHM IapamMeTpaMu KPOBOTOKA
B MaTOYHBIX apTEePHUsIX U apTepUATBbHON nepdy3ueit
MAaTKH.
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ENDOMETRITIS ULTRASOUND DIAGNOSIS:
FEATURES OF BLOOD SUPPLY
OF DIFFERENT MORPHOLOGICAL TYPES

I.A. Ozerskaya', G.G. Kazaryan®

'Peoples’ Friendship University of Russia (RUDN University), Moscow, Russia
’LLC Scientific and Practical Center for Minimally Invasive Surgery and Gynecology, Moscow, Russia

Abstract

Aim. Despite significant advances in modern gynecology, endometritis is often unrecognized, being the main reason
leading to persistent infertility or repeated pregnancy loss. There are 3 morphological types of chronic endometritis: hyperplastic,
hypoplastic and mixed. The aim of the study was to develop ultrasound signs and hemodynamic features of various morphological
types of chronic endometritis.

Matherials and Methods. A retrospective analysis of 162 patients of reproductive age (22—50 years old) diagnosed
with endometritis was carried out. The comparison group consisted of 96 women 17—42 years old without gynecological
pathology (P > 0.05). The study was conducted in the proliferative phase of the cycle up to 10 days. The hemodynamics of the uterus
and endometrium was evaluated on the basis of Doppler blood flow parameters in the uterine arteries, the calculation of arterial
perfusion index (API), vascularization index (VI) and flow index (FI) of the uterus and endometrium obtained by 3D Doppler.

Results. Depending on the morphotype of endometritis, hemodynamic features were evaluated. It was revealed that
in the hypoplastic type, to which patients are related with the ratio of the endometrial volume to the volume of the uterus less
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than 2.5%, there is a significant (P < 0.05) decrease API, as well as hypovascularization of the uterus. Hypervascularization of
the uterus and endometrium was observed both with a mixed morphotype, when the ratio of the endometrial volume to the volume
of the uterus was from 2.5 to 9.0%, and in the case of a hyperplastic morphotype, when the volume of the endometrium to the
volume of the uterus exceeded 9.0%. AIP was no different from healthy women.

Conclusions. Diagnosis of impaired blood supply to the uterus will allow reasonable treatment and restore the reproductive
function of women.

Key words: ultrasound, morphotype of endometritis, vascularization, VI, FI, API
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HACKOJ1bKO AKTUBHOW A,0J1)KHA BbiTb XUPYPITMYECKAA TAKTUKA
JIEMEHUYA BOJIbHbIX C OCTPbIM XOJIELUCTUTOM?

W.I'. Hatpomsuian', M.H. Ipyakos

!CTaBpONOIBCKHUI TOCYIapCTBEHHBIN MEIUIIMHCKIH YHIBEpcuTeT, CTaBporoib, Poccus
b b

Y panbckuii rocy1apCTBEHHBIN MeMIMHCKKI yHuBepcuteT, Exatepunbypr, Poccus

OcTpBIii XONEIHUCTUT — OJIHO M3 HauOoJee YacThIX OCTPBIX XUPYPrudecKux 3aboneBanuid. HecMoTps Ha yacTylo BcTpeya-
€MOCTb, JI0 HACTOSIIETO BPEMEHH HET €JMHON TaKTUKH XUPYPTrUUECKOTo JIeYeHHsI OOJIBHBIX € 3TOH naroyiorueid. OmyOnnKoBaHbI
UCCIICIOBaHMS, IIOATBEPKAAIONINE IPEUMYIIECTBA PAHHUX XOJICHUCTIKTOMUI, OJHAKO CaMO MOHSATHE «PaHHSAS OIEpaLus)
OTHOCHUTCSI K BMEIIATEIbCTBAM, BRIITOJIHAEMBIX OT MOMEHTa rocnuranu3anui 1 10 10 cytok. OTCyTCTBYeT U 0OIIenpru3HaHHOE
MHEHHE 00 ONTHMAaIbHOM CPOKE XOJIEIUCTIKTOMHUH.

I]env pabomei: oipenenUTh ONTUMAJIBHBIE XHUPYPIHIECKYIO TAKTUKY M CPOKH OIIEPATHBHOTO JICYEHHS OOJBHBIX C OCTPBIM
XOJICIUCTHTOM.

Mamepuanst u memoodst. 1IpoBeIecHO MHOTOIIEHTPOBOE PETPOCHEKTUBHOE KOTOPTHOE HCCIIEIOBAHKE, B KOTOPOE OBLIH
BKJIFOYEHBI Bce 754 manpeHTa, oneprpoBaHHbIe B § craipoHapax roponoB Mocksa, ExarepunOypr, Bonrorpan n Kucnoonck PO
B Teuenue oquoro roaa (c 1 saaps 2011 1. o 31 nexadps 2011 r.) no noBoxy octporo xosenucTuTa. MenuaHa cpoka ot 3a00-
JIEBaHUS JI0 MOCTYIUICHUSI BapbupoBaia oT 15 10 72 4, a BpeMEeHH OT TOCIUTAIM3AINK J0 omepaiuu ot 9 mo 71 4.

Pezynomamopt. ONITAMATBHBIA CPOK BBIOIHEHUS XOJEICTIKTOMUH Yy OOJBHBIX OCTPHIM XOJEIMCTUTOM JIETKOW CTEIICHH
cocrapisier 60 gacoB, a cpeaHedl crenenn — 36 9acoB OT Hadaya 3a0oyeBaHus. 3aepakKKa OTePAIMK CBBIIIE 3TOT0 CPOKa
MPUBOJIUT K YCJIOKHEHNIO BMEIIATEIbCTBA U YBEIMUYEHHUIO YacCTOTHI OCIOXKHEHUH. MBI CpaBHWIN Pe3yJIbTaThl XUPYPTrHIECKOTO
JieyeHus1 OOJIBHBIX C OCTPBIM XOJIELHCTUTOM JIETKOW M CpEIHEH cTeleHel TSHKECTH ¢ HCIIOIb30BaHUEM METOJa TICEBI0paHIo-
MH3alUK B JIBYX IpYIax MalueHTOB — ONEPUPOBAHHBIX B cperaHeM depes 9 (4; 13) u 50 (29; 88) yacoB oT HOCTYIIEHHS.
YacToTa 0CTpOro XOJICIMCTUTA JIETKOH cTerenr Opiia Boie (59,8% mpotusl7,0%, p<0,001), a 9acToTa raHTPEHO3HOTO XOJIEIIH-
cruta (15,3% mnpotus 34,1%, p < 0,001) u cnoxupx xonenuctdkToMuit (28,4% mpotus 41,5%, p = 0,003), a Takke uHTE-
TpajbHBIA UHACKC TSHKECTH OCIIOKHEHHUH OB HYDKE B IIEPBOM IpyIIIIE.

3axniouenue. llonyyeHHbIE HAMHU JaHHbIE CBHUAETEIHCTBYIOT O TOM, YTO MOMBITKY KOHCEPBATHBHOTO KYyIHPOBAHUS
OCTPOT'0 XOJICIIUCTUTA JIETKOH CTETIEHH TSHKECTH 11eJIeco00pa3HO 3aBeplliaTh U ONIEPUPOBATH OOJBHBIX He 1mo3aHee 60 yacos,
a cpenHeii creneHn — 36 yacoB OT Havasa 3aboseBanus. [IpHHATHE TaKTUUECKUX PELICHUI 1OCe 3aBEpLISHHs IEPBOro Kypca
MPOOHON KOHCEPBATUBHOMN Tepanuu (6—8 4acoB ¢ MOMEHTA MOCTYIUICHHUsI OOJBHOTO OCTPBIM XOJIEIIMCTHTOM) CHIDKAET CTETICHb
CJI0’KHOCTH ONEepalii, 4aCTOTy U TSKECTh UX OCJIOKHEHUH.

KiiroueBble €j10Ba: OCTPBIA XOJELUCTUT; XOJEIUCTIKTOMUS; MHOTOLEHTPOBOE HCCIIEAOBAHUE; TAXKECTh OCIIOKHEHUM;
XUPYpPTrUYecKas TAaKTHKa

Omeemcmaennulii 3a nepenucky: Harpormsum Wnbs ['uBueBny, 3aBemyrommii [ xupyprudeckum otaenenreM I'bY3 CK «Kuc-
noBoackast I'by, accuctenT kadeapsl XUPYPriuyd U SHIOXUPYPIHU ¢ KypCOM COCYIMCTON XUPYPrud U aHruoyorud CTaBporoiib-
CKOI'0 TOCYJIapCTBEHHOT'O MEMIIMHCKOr0 yHUBepcuTeTa, yia. Kyry3osa, 127, 357700, r. KucnoBoack, CTaBponosibCKuid Kpaif,
Poccus.
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3a 6onee ueMm 135 seT, nmpoeAnux mocie Bbl-
nonuenust Carl J. Langenbuch mepBo#i xomeruct-
9KTOMUH, XUPYPrUyecKasi TAKTHKA JICUEHHUs] OOJTbHBIX
C OCTPBIM XOJIELIUCTUTOM HEOJHOKPATHO MEHSIACh,
MHOT/Ia M Ha COBEPIICHHO MPOTHBOIOJIOXKHYIO.
Jo cepenunbl 1930-x rogoB oHa ObLIa BELKUIATEIh-
HOM, ONepHUpOBaIM TOJbKO MAIMEHTOB C yrpoxka-
IOIUMHU KU3HU THKETBIMU (popmMamu 3a00J1eBaHus,
JIeYeHHE COIIPOBOKIAIOCH BEICOKOM JI€TaTbHOCTHIO.

B 1935—1956 rr. yBeMumiocy 4uciio CTOpOH-
HUKOB aKTUBHOW XUPYPrUYECKON TaKTHKU, 0OIb-
HIMHCTBO XMPYProOB CTalld ONEPUPOBATH OOJBHBIX
B OCTpOM Tneprojie 6one3Hu. Xupypruueckas akTUB-
HOCTbH B OTIEJBHBIX KIMHUKAX gocturana 80%, 3Ha-
YUTENBHO COKPATUIIOCH YUCIIO 3aIyIIEHHBIX (hopMm.
OnHaKko BBISBUIMCH U OTPHUILIATETHHBIC TTOCIEICTBHS
TaKOro MO/X0/1a: BMEIIATENIbCTBA HEPEAKO BBIMOJI-
HSJIUCh B HOYHOE BPEMsS MaJIOOMBITHBIMHU XHPYP-
raMu ¥ HEpeJKO y HEeJIOCTaTOYHO OOCIIeJOBAaHHBIX
OOJIbHBIX. YBENHYMIUCH JETATbHOCTh M YHCIO
OCJIO)KHEHHUI.

B nmanpHeimemM enrHCTBO B MOJIX0JIE K XUPYP-
THYECKOW TAaKTHKE JICUEHUsI MAllIeHTOB C OCTPBIM
XOJIEHUCTUTOM TaK M He ObLJIO JOCTUrHyTO. MHOTHE
POCCHIACKHE XUPYPIU JO HACTOSIIETO BPEMEHHU TPHU-
JEPKUBAIOTCS TaK Ha3bIBAEMON «aKTHBHO-BBDKHIa-
TEIBbHON» TaKTUKH, peKoMeHnoBaHHOU XXX Bce-
COIO3HBIM Che3nioM xupypro (Mwunck, 1981 1.).
MHorouucieHHble Mocaeayone KoHpepeHInn
U ChE3JIbl, TUCKYCCUM HE MPUBEIU K MPUHSITHIO
€IMHON TOUKH 3pEHHS Ha TaKTHUKY JICUeHHsT OOJIbHBIX
OCTPBIM XOJIELMCTUTOM, a BHEAPEHHUE IUaleBTHYe-
CKUX BMEIIATEILCTB U MHOTOJTAITHBIX CXEM JICUECHHUSI
erie OoJblIe YCIOKHIUIO ONpe/IeSIeHHe ONTUMAITbHOM
TaKTHKHU, OCOOCHHO B TPYTIIE MAlMEHTOB C BHICOKHM
OTIEpPAIMOHHO-aHECTE3HOIOTMUECKUM PHCKOM.

Tokwuiickue pexkomengamnuu [1] u HKP POX
«OCTpBIif XONEUHUCTUT» [2] BHECTH HEKOTOPYIO

ORIGINAL ARTICLE. SURGERY

OTIPEeICNIEHHOCTD B IUIAHE XUPYPTHUECKON TaKTUKU
U CPOKOB ONEPATUBHOIO JIEYEHHUSI, OJTHAKO MHOTHE
BOIPOCHI HAa CETOAHALIHUN I€Hb OCTAIOTCS MpeaMe-
TOM JUCKYCCHH.

KoncepBatuBHast Tepamnuisi MOXKET OBbITh yCIIelll-
HOI y 0ONbpLIOro yMcia manueHToB — 10 87%
OOJIBHBIX OCTPBIM XOJICIIUCTUTOM U 710 96% maru-
€HTOB C OCTPBIM XOJIEHUCTUTOM JIETKOM CTerneHu
TSDKECTH, KaK IMOKa3all CUCTeMaTUYecKUuil 0030p
Loozen et al. [3]. B To >xe Bpemsi aBTOpHI 0030pa
CHIeay BBIBOJ, YTO B HACTOSIIIEE BPEMsI HET JOCTa-
TOYHOW JOKa3aTeIbHOU 0a3pl O MPEUMYIIECTBAX
KOHCEpPBAaTUBHOTO JICUEHUS Iepe]] BHIITIOJTHEHUEM
XOJIEHUCTIKTOMUHU JIaKe TIPH JIETKOM TeUeHUH 3a00-
nesanus. [lpu nmocnenytomem HabmoaeHnu y 22%
OOJIbHBIX TOBTOPHO Pa3BUJICSA OCTPBIA XOJEIHUC-
TUT. JleTanbHOCTH Yy MAIMEHTOB, MOJYyYaBIINX
KOHCEpPBATUBHOE JICUEHUE NP MEPBOM 00paIlieHUH
IO MOBOJIy OCTPOro XoJjenucrura, cocrasuia 0,8%,
a no nanabiM Hatzidakis et al. [4] B rpynme Goib-
HBIX C BBICOKMM OTEPAIMOHHO-aHECTE3U0IOTHYEe-
ckuM puckoMm (12 m OGomnee OGaioB MO IIKase
APACHE-II) neranpHocTh coctaBuia 13%. A.C. Ep-
MoJioB 1 A.A. I'ynsieB yKa3pIBaloT, YTO B HaIEeH
cTpaHe okoio 43% MNaluuMeHTOB MOCTYNAIOT MOBTOP-
HO B CTallMOHAPHI MOCJE «IPUTIIYIIEHHOTO» OCT-
poro mpuctymna [5].

Onue n3 Hambosiee aKTUBHO OOCYKIaeMBIX
BOIIPOCOB — ONTHUMAaJIbHbIE CPOKU OIEPATUBHOIO
JiedeHust OONBHBIX C OCTPBIM XOJEIUCTUTOM. MHO-
TOYMCIICHHBIE HUCCIIEIOBAHUS TOKa3add, 4TO TaK
Ha3bIBaeMasi «PaHHSSD XOJIELUCTIKTOMUS o0Iagaer
NPEUMYILIECTBAMU 10 CPABHEHUIO C Omepalueil, Bbl-
MOJTHEHHOH B MO3/IHUE CPOKH IOCIIE MOCTYIICHMUS,
WIM B TIOBTOPHYIO TocruTanu3anyio. OIHAKO CPOKH
«paHHEN» XOJEIUCTIKTOMUHU B paboTax pa3HbIX
aBTOpOB oTiIMyaroTcs. Kpome Toro, pasHuTCs 1 TOUKa
OTCYEeTa: YacTb MCCieIoBaTeNel YUUThIBAIOT BpeMs
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OT Hayana 3a0o0JeBaHus, a JPyrue — OT MOMEHTA
rocriutanuzanun. Tak, Gutt et al. [6] u Ozkardes
et al. [7] cuuTarOT paHHUMH OTIEpAIH, TPOU3BE-
JIEHHbIE B TeYeHUe 24 4acoB OT TOCIUTATU3AIINH,
Gul et al. [8] u Saber and Hokkam [9] — B cpok
710 72 4acoB OT MOCTyIUIEHUs. B paHapomMu3upoBaH-
HoMm uccienoanuu Kolla et al. [10] pannei ome-
panmei CYuTaNH BBITIOJHEHHYIO B CPOK 72—96 4
OT Hauaja 3a0oyieBaHus. B npyrux myOiukanusx
paHHUE Omepalid — STO BMEIIATEeNbCTBA, BHITOJN-
HEHHBIE B CPOK 10 7 CYTOK OT nocryruienus [11, 12].

Kpome pa3nuiipl B onpeieneHiy NOHITHS «paH-
Hig omepanus» B npoBegeHHbIx PKU mmerorcs
U Ipyrue orpanudeHus. Hampumep, pe3ylnbTaThl
6ombmoro (618 O0JNBHBIX) paHAOMU3HPOBAHHOTO
npocreKTUBHOro uccinenoBanus «ACDCy» («Octpbiit
XOJIELUCTUT — PaHHSAS JIallapOCKOMMYecKas ore-
panus IpoTHUB aHTUOAKTepUaIbHOU Tepanuu U Io-
CJIEYIOIIEH MIAaHOBOM XOJELMCTIKTOMUMY), ITPOBE-
nenHoro Gutt et al. [6], mokazanu, 4TO y MAIMEHTOB,
KoTtopeiM JIXD BelonHEHa B TeueHHe 24 yacoB
OT TOCTYIUICHHS], OBLJIN CTATUCTUYECKH 3HAUYUMO
(p < 0,001) MenpIIe yacTOTa OCIOKHEHHUH, CPOKH
FOCMUTATU3AIUA U, COOTBETCTBEHHO, CTOUMOCTh
JICYEHHSI, TIPUYEM 3TH TOKA3aTeN OTIMYAUCh MPaK-
TUYECKH B JiBa paza. OQHAKO CleIyeT OTMETUTb, YTO
U3 3TOTrO UCCIIEOBAaHUS ObUIA UCKIIFOYEHBI MMallieH-
Thl C BBIPA)KEHHON COMYTCTBYIOIIEH MATOJOTHEN
U TSDKETIBIMU (DOpMaMK OCTPOTO XOJICIIUCTUTA: Kpai-
HE BBICOKUM OMNEPALIMOHHO-aHECTE3HOIOTUUECKUM
PHUCKOM, CENITHYECKUM IIIOKOM, mepdoparueit xemd-
HOTO NYy3bIps M MEpPUBE3UKATIBbHBIM abCcIeccoM,
a TaKke Te, Y KOTOPhIX UMENUCh MPOTUBOIOKA3aHHS
K JIAaIapOCKOITUYECKOMY BMeIIaTeabcTBy. Kpome To-
0, HE YUUTHIBAJICSA CPOK OT Hayaa 3a00JIeBaHU.

Jlpyrue MeTaaHaau3bl U UCCIECIOBAHUS TAKKe
MOJTBEPK/IAI0T MPEUMYIIECTBA PAHHUX OIEpalIHii:
CHWDKEHHE YHCJIa OCIIOKHEHUN U KOHBEPCHIA, COKpa-
IIEHUE CPOKOB JIeYeHHs1 U (PMHAHCOBBIX 3aTpar [12—
23], a TakXe yJiydllleHHue KauecTBa >KU3HU Halll-
€HTOB [24].

MHorue aBTopbl MPUAEPKUBAIOTCS MHEHUS, UTO
ONTUMAIBHBIMU CPOKAMU OIEpAUU SIBISIOTCS 72 4
oT Hauasna 3aboneBanus [25—27], koraa emie He 00-
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pazyercs IJIOTHBIM BOCTATUTENbHBIN HHOUIBTPAT
u cpamenus. Catani et al. 0OHapyXWIH TUHEHHYTO
3aBHCUMOCTb MEXTy CPOKOM OT Hayasia 3a00JIeBaHuUs
U anmutenbHocThio JIXD U onpenenuiiy, 4To Jydiiee
BpeMsI /IS BBITIOJTHEHHS BMelIaTeNbcTBa — 110 60 va-
COB OT Hauaia 3a00JieBaHus, a BBHITIOJHEHUE OTepa-
MM B OoJee Mo3HKE CPOKH COMPSKEHO € yBEHye-
HUEM TEXHUYECKUX TpyaHocTe [28, 29]. Polo et al.
[30], n3yuuB pe3ynbTarsl JeueHus 42 452 nauuen-
TOB, KOTOPHIM OBLTH BBITOTHEHBI XOJEIIUCTIKTOMUU
B 507 craimonapax ®paHumy, BBIBUIM, UTO JIETANIb-
HOCTb 3HAQUYMMO BO3pacTaeT y OOJIbHBIX C TPEThUX
CYTOK OT IOCTYIUIEHHS, a C MATBIX — OoJiee ueM
B JIBa pa3a Mo CPaBHEHUIO C MAlMEHTAMH, OTIEPHPO-
BaHHBIMH B TeueHHe 48 yacoB. Psg xupypros npu-
JIEPXKUBAFOTCSI MHEHUSI, UTO TTAIIUEHTHI C OCTPBIM XOJIe-
IUCTUTOM JIOJKHBI OBITH OIEPUPOBAHBI B OJFDKAM-
IIMe Yackl pedbIBanus B ctarmonape [31]. B To xe
BpeMsI BBITIOJTHEHUE JTANIapOCKOMMYECKON XOEIUCT-
SKTOMHUH B HOYHBIE YaChl COMPSLKEHO C YBEIIMYCHUEM
YacTOThI KOHBEpCcHi 1outy B 2 paza (¢ 6 1o 11%) [32].

TaxkuM 00pa3zoM, ONTUMATTLHBIN CPOK OTEpPaATHB-
HOTO JIe4eHHUSI OOJBHBIX C OCTPHIM XOJIEIUCTUTOM
710 CUX IIOp OJHO3HAYHO HE OMPEJEIIEH — OT JKC-
TPEHHOU omepanuu B ONrpKailime 4Yachl MOCHe
TOCIIUTAIN3ALNH 10 7 CYTOK OT IOCTYIUICHUS B CTa-
uuoHap. [Ipu 3Tom muuTenbHOCTH 3a001eBaHus Ma-
LMEHTOB 10 0OpallleH!s 32 METUIIMHCKON TTOMOIIbIO
3a4acTyIO B pacueT He MPUHUMAETCS.

MATEPHWAJ1bl U METOADI

MpbI npoBenu niepBoe B PO MHOTOLIEHTPOBOE
PETPOCIIEKTUBHOE UCCIIEIOBAHKE, B KOTOPOE OBLIN
BKJIIOUEHBI Bce 754 manmeHTa, OlnepupOBaHHbBIC
IO MTOBOAY OCTPOTO XOJIEHUCTUTA B TEUEHHE OJTHOTO
roaa (¢ 1 suaBapsa 2011 r. mo 31 gexabps 2011 1.)
B 8 crarmonapax ropoaoB Mocksa, ExarepunOypr,
Bonrorpan u Kucnosozack. Jlanasie cobupanuch
B Teuenue 2012—2017 romoB oJJHUM U3 aBTOPOB
ITyTEM HEOTHOKPATHBIX BHIE3/IOB B TOPOAA U JIMYHOM
paboThI B apxXuBaxX KIWHUK, IMOTy4YeHHAs WH(GOpMa-
1Ms OblTa BHECEHA B 0a3y JaHHBIX (0OIIMii 00beM —
125 700 nomneii) u obpadorana. C 1eiapr0 aHOHUMU-
3alliy JaHHBIX CTallMOHApaM ObUIM B CIydaifHOM
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HopsiiKe MPUCBOEHBI HOMepa oT 1 g0 8 (nanee —
Cr-1, C1-2 u 1.1.). Myxuun 6pu10 207, *KEHITMH
547 (cootrnomenne 1:2,6) B Bo3pacte ot 16 ser
10 91 rona (B cpeqnem 57,8 £ 15,7 roga).

Bcex mamueHToOB pazgemmin Ha 4 TpYyNIbI
C LIEbI0 CHCTEMATU3AIIUU JTAHHBIX U BO3MOKHOCTH
CpPaBHEHHUS PE3yJIbTaTOB JICUYEHHs. 3 U3 HUX COCTa-
BN OOJIbHBIC O€3 3a00JIeBaHUIT TIPOTOKOB COOTBET-
CTBEHHO TSKECTH OCTPOTO XOJICLIUCTUTA O KpUTe-
pusaMm Toxuiickux pexomennanuii [1]. U3 atux 647
(85,8%) manueHTOB OCTPBIM XOJEIUCTUT JETKOH
CTeTeHHU TshKecTH ObuT y 213, cpenHeit TsokecTn —
y 417, spkenoit — y 17 wenosek. ['pynmy 107 qe-
JIOBEK, Y KOTOPBIX OCTPBIN XOJICIUCTUT COYETaICS
C MATOJIOTUEH KEITYHBIX MPOTOKOB, YUUTHIBAs HEOO-
XOJMMOCTh CaHAIIUM YKETYHBIX MyTeH, I 4ero Tpe-
Oyercst OO pacImmpeHne ooObeMa BMEIIaTeIbCTRa,
au00 MHOIO3TalHOE JI€YEHUEe, YTO COMPSHKEHO
C YCIOXXKHEHHEM XUPYPTUYECKON TaKTUKH, TOTOJI-
HUTEIbHBIMH PUCKAMH U 3aTpaTaMH, BBIICIHUIN
OTJIETBHO.

CraTucTu4eckuil aHamu3 OCYIIECTBIISIIN C MO-
motipio mporpamm PSPP, SOFA Statistics, Libre-
Office Calc, Gnumeric, a Takxe sS3bIka MPOrpaMMH-
pOBaHUS JJIsl CTATUCTUUECKON 00paboTKu JaHHBIX R.
[IpoBoaunack mpoBepKa HOPMATBLHOCTH pacmpee-
JICHUS] KOJIMYECTBEHHBIX MPU3HAKOB; JIJIsl OTIUCAHUS
NPU3HAKOB C HOPMAIBLHBIM pacIipeielieHUEM HCIOIb-
30BaJIM Cpe/IHEE C YKAa3aHUEM CTaHJIApPTHOTO OTKJIO-
Henust (M = S); U1 IPU3HAKOB C OTIMYHBIM OT HOP-
MalbHOTO paclpeNieNieHns] yKa3bIBalu MEIHaHy
C YKa3aHHWEeM MEKKBapTUIBHOTO pasMaxa — 25-i
u 75-1 npoueHTWId. BenuuuHny ypoBHS 3HAYHMMO-
CTH p npuHuManu pasHo# 0,05, 4TO COOTBETCTBYET
KPUTEPUSM, MPUHATHIM B MEAUKO-OMOIOTUYECKUX
uccienoBanusx. Eciam 3HaueHue p ObIJIO MEHbIIE
0,001, To p yka3eiBanu B popmate p < 0,001.

PE3VYJIbTATbI U UX OBCY>XAEHUE

N3 754 maumentoB 719 (95,4%) nmoctynunu
B HEOTJIOKHOM TMOPSAJIKE B CpOK OT 1 4 10 15 cyTok
(Mennana 24, MEeXKBapTHIBHBIN pa3max 8—72 u),
npryYeM MeIraHa 3TOTO MOKas3aTels BapbHpOBala
ot 15 1o 72 4 B paznuuHbIX cTanmonapax. Eme y 35
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(4,6%) GONBHBIX OCTPBIM XONEUUCTHUT SIBUJICS UHTpaA-
OMNEPAMOHHON HAaXOJKOM TP BBIMOJIHEHUH IUIAHO-
BOT'O BMEIIATEIbCTBA.

Cpoku OT MOCTYIIJICHHS IO BHITIOJHEHHS OTe-
pPaTUBHOTO BMEMNIATENILCTBA 3HAYUMO Pa3IHYaIIHCh
B cTaioHapax 1 6butn ot 1 10 360 yacoB (MeauaHa
24,0, MeXKBapTHIbHBIN pazMax 9,0—56,5 1) y ma-
IIUEHTOB C OCTPBIM XOJELHCTUTOM 0€3 MaTOoJOrHH
YKETTYHBIX MPOTOKOB, TOCIUTATU3UPOBAHHBIX IO IKC-
TPEHHBIM MOKa3aHusIM (1 = 629).

B gacTu KTMHUK OOJIBIIIMHCTBO MAITUEHTOB OTle-
PHUpOBaHbI B MEPBbIE CYTKH HJIM JJBOE OT MOCTYILIE-
HUSI, B IPYTHX K€ B 3TH CPOKU HE ObLI MPOOIIEPUPO-
BaH No4Ty HUKTO (puc. 1). Meauana cpokoB joorie-
panroHHOTO 00CIIEIOBAHUS U JICYEHUSI B PA3IMIHBIX
ctanroHapax 6outa or 9 no 71 4. OOycioBieHa
Takas pa3HULIA TAKTHYECKUMH YCTaHOBKaMH B CTa-
[IOHapax, a TaKKe KPYIJIIOCYyTOUHON JTOCTYITHOCTBIO
MOJIHOIICHHOTO 00CJeI0BaHUSI U BBIMIOJIHEHUS JTIO-
OBIX BHJIOB OTIEPATUBHBIX BMEIIATEILCTB (HATUYHE
000py0BaHUs U XUPYpPra COOTBETCTBYIOIICH KBa-
nudUKaIIn).

Hamu oGHapy’keHa CBSI3b MEXy MPOAOIIKU-
TEJLHOCTHIO 3200JIEBaHUS U YaCTOTOW BO3SHUKHOBE-
HUSI TEXHUYECKUX TPYAHOCTEN B MPOILIECCE ONepaIliy
nio mkaine Cuschieri [33] (ko puIIMeHT KOppesIim
Croupwmena p = 0,75, p = 0,004).

CrnenyeT OTMETUTH, YTO B TPyIIe OOIBHBIX
OCTPBIM XOJICIIUCTUTOM JIETKON CTEMEeHH KOJIMYECTBO
TEXHUYECKUX CIOXHBIX OTEepaIuii pe3K0 YBEIHYH-
BaJIOCh, KOT/Ia TABHOCTh 3200JI€BaHUS MPEBbITIIAIA
60 4. Mcxons U3 3TUX JaHHBIX, C HAIIEH TOYKH 3pe-
HUS SIBJISIETCS LIeTIecO00pa3HbIM 3aBepllaTh B 3TU
CPOKH TIOIBITKY MPOOHOM KOHCEPBATUBHOW TEpAITUH.

[Ipu oCTpOM XOJNEUHUCTHTE CPEIHEU CTETCHH
TSDKECTH 3TOT CPOK, KOPPEIUPYIOIIUI C yBETHMYCHU-
€M YacTOThl FaHTPEHO3HBIX (POPM OCTPOrO XOJIELH-
CTHUTa, HACTYIAeT paHbllle — YyKe yepe3 36 yacos
oT Haudana 3aboneBanus. COOTBETCTBEHHO, 10 3TOTO
CpOKa I11e51eco00pa3Ho 3aBEepIIaTh MOMBITKY MPOOHOM
KOHCEepBATUBHOM Teparuu. Harpumep, ey naryeHr,
CTpaJalOIU OCTPBIM XOJIELIUCTUTOM CpEIHEN
TSIKECTH, MOCTYWI yepe3 20 4acoB OT MOABJIEHUSA
MIEPBBIX CUMIITOMOB 3200JI€BaHHUs, TO ONITUMATIHHBIN
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Fig. 1. Time from admission to operation at hospitals
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CPOK, B T€YEHHE KOTOPOTO JOJKHBI ObITh PEIICHBI
JIMAarHOCTUYECKHE TPOOJIEMBI, pea30BaHa MOIbITKA
KOHCEPBATUBHON TEepanmuu U OLICHEHBI €€ pe3ylb-
TaThl, HE IOJDKEH MPEBHIMATh 16 4acos.

[TonydeHHbIe NaHHBIC, B OTIWYHE OT MPEIIO-
xenuil Tokuiicknx pexomenganmi [1] 1 HKP POX
«OcTphIit XONMEUCTUT [2], AONOTHUTEIBHO 0a3Upy-
IOTCSl Ha Y4eTe CTeNeHeH TsHKeCTH OCTPOro XoJie-
[UCTUTA U MO3BOJISIIOT MU PEepeHIIPOBATH CPOKH
KOHCEPBAaTHBHOW TEpanyy B 3aBUCUMOCTHU OT OOIIIei
MPOJOIKUTENLHOCTH 3a00JIEBaHUSI.

HecMmotps Ha TO, UTO XUPYPrUYeCcKUe CIIyKObl
BceX 8 cTaioHapoB (HOPMaIbHO MPUIEPKUBAIOTCS
AKTHBHOW XUPYPrHUYECKON TaKTHKH TPU OCTPOM XO-
JICLUCTUTE, CTETIEHb €€ aKTUBHOCTH CYIIIECTBEHHO
pasnuuanack. Tak, B o1HOM u3 ctannonapos (Ct-1)
MeJMaHa CpoKa OT MOCTYIUIEHUsI OOJBHOTO B MPHU-
€MHO€ OTJEJICHHE /0 ONepaluu cocTaBuia 9 u,
a B OCTalIbHBIX — OT 25,5 mo 71,0 gaca.

Hcxons u3 monydeHHbBIX JaHHBIX, TPECTaBH-
Jach BO3MOKHOCTh M3YYHTh BOMPOC: BIHSET WIH
HET JUIUTENbHOCTh MPEIONepallMOHHOTO Mepruoa,
3HAUUTEIbHYIO YacTh U3 KOTOPOrO 3aHMMAET KOH-
cepBaTHUBHas Tepanws, Ha GopMUpOBaHUE 00CTOsI-
TENbCTB, 3aTPYIHSIONINX BBIMOJHEHUE XUPYprHye-
CKOT'0 BMEIIATENIhCTBA (TAHIPEHO3HBIN XOIEIUCTUT,
WHOUIBTPAT U TIP.) U, COOTBETCTBEHHO, HA CTETICHB
CII0’KHOCTH XOJIEIUCTIKTOMUH 110 1kaiie Cuschieri,
KOJIMYECTBO U TSHKECTh PA3BHUBILIUXCS OCIOKHEHUH,
OTPEIEIAEMBIX C MOMOIIBIO UHTETPAILHOTO MHIEKCA
Tshxectu ocnoxuaenuit (MUTO), T.e. cymMMbI OaiioB
(mo MoaupUUUPOBAHHOW HaMHU KiacCHU(HUKAIUU
Accordion) Bcex pa3BUBIINXCS OCIIOKHEHUH, TPH-
XOASIIUXCS HAa OJTHOTO maruenTa [34].

Jis 3TOr0 chopMUpPOBATHN JBE TPYIIIHI TAIH-
€HTOB, OMEPUPOBAHHBIX IO IMOBOAY OCTPOTO XOJIe-
HHUCTHUTA JIETKOW W CPEOHEH CTENeHEW TIKECTH.
B niepByto rpymmy Bouum 60JbHbIE, ONIEPUPOBAHHBIE
B C1-1, BO BTOPYIO — BO BCEX JPYTUX CTAIIMOHAPAX.

C nenbto obecnievyeHrs COMOCTABUMOCTH ITHX
TPy U MUHUMH3AIIUN CHCTEMaTHYECKOU OMIMOKH
MBI BBIIOJHIIM UX YPaBHUBAHUE METOAOM IICEBIO-
paHIoOMM3alliK C HCIIoNIb30BaHHeM Propensity score
matching (PSM) [35, 36].
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[TpumMeHUB TaHHBINA METO, MBI C(HOPMUPOBATH
KOHTPOJIBHYIO TPYIIY U3 OOJbHBIX, J€YUBIINXCS
BO Bcex craroHapax, kpome Ct-1, ¢ ucmonb3oBa-
HUEM 3HAYeHHI WHJEKCa COOTBETCTBUS (propensity
score, PS) — ycioBHOI BepOSTHOCTH MOMAJaHUS
KaKJIOTO 00BEKTa UCCIIEIOBAaHUS B OCHOBHYIO WJIH
KOHTPOJIbHYIO TPYIITy HaOJI0/IEHUsI HA OCHOBaHHUU
Habopa ero xapakTtepuctuk. B monens omnenku PS
OBLTM BKIFOYEHBI OCHOBHBIE TapaMeTphl, KOTOPHIC
MOTEHIMATIHFHO MOTJIH MOBJIUATH HA BBIOOP JICUCHUS
U €ro pe3yabTaThl: BO3PACT, CPOK OT Hayuasa 3adosie-
BaHMS JI0 MOCTYIUIEHUS B CTAllMOHAP, COJAEPIKAHUE
JeKouuTOB B KpoBH. [locnennue nBa mapamerpa
YKa3bIBAIOT Ha BOSMOXKHYIO TSDKECTh OCTPOTO XOJie-
[IUCTUTA HA MOMEHT TOCITUTAIN3AlIUH.

B pesynbTare mony4miuck 2 Tpynimbl ManyueH-
TOB 110 229 4enoBeK B KaKJ0#l, COIIOCTaBUMEBIEC
10 MeJIlMaHaM BO3pacTa U KOJINYECTBA JIEHKOIUTOB
B KpPOBH, a TaKXe CpeaHed MPOAOIKUTEILHOCTH
3a00JIeBaHUs IO TOCTIUTATH3AIIH.

W3 tabnuibl 1 BUIHO, YTO BO3pACT MAllUEHTOB
U yPOBEHb JIEMKOIUTO3a, MO3BOJIAIOIMINN CYJIUTh
0 TSKECTHU OCTPOTO XOJIEIUCTUTA, B 00EHX IpyImax
COTOCTaBUMBI MeXIy coOoi. MmeroTcs paznuuus
BO BPEMEHH OT Hayayia 3a00J1eBaHusl A0 MOCTYILIe-
HUS1, KOTOpPBIE HE CIIOCOOHBI TIOBIUSATH HA KOHEUHBIH
pe3ysbTar, NOCKOJIBKY 2 Yaca pa3HUIlbl B HAYATbHBIN
NEPHOJ PA3BUTHSI OCTPOTO XOJIEIIUCTUTA HE CIIOCO0-
HBI OKa3aTh CYIIECTBEHHOT'O BIIUSHUS Ha TSKECTb
MaTOJIOTMYECKOT0 IpoLecca.

OCHOBHOE pa3Nuyre B TPymHmax — 3TO MPOJI0-
YKUTEIILHOCTh TPEIONEPALUOHHOr0 Neproa, 3Hauu-
TEJIFHYIO YacTh U3 KOTOPOTO 3aHUMAIH O(pOpMIICHHE
u oOcnegoBaHue OOJIBHOTO B MPUEMHOM IOKOE
U TIOTIBITKA KOHCEPBATUBHOTO KYIMTUPOBAHUS OCTPOTO
XOJICIIUCTHTA.

CoBepilIeHHO OYEBUAHO, YTO B OOJIBIIMHCTBE
CllydaeB pelIeHne 0 He0OXOAUMOCTH OIEPATUBHOTO
Je4eHus y OOJBHBIX MEePBOM TPYIIIBI MPUHUMAIH
nocse o0crenoBaHus 0OIBLHOTO U 0hOPMIICHHS 10~
KyMEHTAI[U! B IPUEMHOM MOKOe (MPUOIU3UTENHHO
2 yaca) U MPOBEJEHUS U OLEHKU PEe3yJIbTaTOB OJ-
HOTO Kypca MpOOHOW KOHCEPBATHBHOW TEepariu
(4—6 4), B TO BpeMs Kak BO BTOPOH TpyIIIE TaKue
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Tabamuya 1
CpaBHUTeNbHasA XapaKTepuUCcTUKa 60JbHbIX OCTPbIM XOIELLUCTUTOM JIErKOW U CpeaHel CTENeHn
MO OCHOBHbIM NapamMeTpaM B YypaBHEHHbIX M0 MHAEKCY COOTBETCTBMUS rpynnax
[Moka3zaTenb ['pynnbl cpaBHEHUSA p
Crt-1 Ct-2—CrT1-8

Bospact Me (25; 75), net 54 (41; 68) 56 (47; 64) 0,35*
Bpems oT Havyana 3aboneBaHuns oo nocTynneHusa Me (25; 75), 4 12 (5; 44) 16 (7; 48) 0,03*
Kon-Bo nelikounTos B kposu Me (25; 75), x10°/n 10,5(8,6; 13;4) 10,4 (8,3; 14,2) 0,88*
MpoponxnTenbHOCTb NpeaonepaumoHHoro nepuoga Me (25; 75), 4 9 (4;13) 50 (29;88) <0,001*
Bpems oT Havana 3aboneBaHus oo onepauum Me (25; 75), 4 22 (15; 56) 84 (50; 130) <0,001*
Honsa 6onbHbIX OX nerkom cT., % 59,8 17,0 <0,001**
YacTtoTa raHrpeHo3Horo xoneuuctura, % 15,3 34,1 <0,001**
Lonsi XD pasinyHol CIoxHOCTH', %:

Nerknx 38,4 21,4 <0,001**

cpenHel CNoXHOCTM 33,2 37,1 0,38**

CIOXHBIX 28,4 41,5 0,003**
NNTO® Bcex X3, 6anbl 0,26 0,65 <0,001**
NNTO® NIX3, Gannel 0,12 0,43 <0,001*

*U-kputepuii MaHHa—YWTHW; **kpuTtepuii x2 MupcoHa.
'no knaccudwukaumm Cuschieri [33]; ZMHTeraﬂbeIVI VHAEKC TSXKECTU OCNOXHEHUI [34].
Table 1
Comparison of propensity-matched cohorts of patients
with Grade | (mild) and Grade Il (moderate) acute cholecystitis
Characteristics and Outcomes Propensity-matched cohorts p
Hospital-1 Hospitals-2—8

N of patients 229 229
Age, Me (25; 75),y 54 (41; 68) 56 (47; 64) 0,35*
Time from onset to admission, Me (25; 75), h 12 (5; 44) 16 (7; 48) 0,03*
WBC, Me (25; 75), x10%/1 10,5 (8,6; 13;4) 10,4 (8,3; 14,2) 0,88*
Time from admission to operation, Me (25; 75), h 9(4;13) 50 (29; 88) <0,001*
Time from onset to operation, Me (25; 75), h 22 (15; 56) 84 (50; 130) <0,001*
Patients with Grade | cholecystitis, % 59,8 17,0 <0,001**
Incidence of gangrenous cholecystitis, % 15,3 34,1 <0,001**
Degree of difficulty at operation', %:

Grade | 38,4 21,4 <0,001**

Grade ll 33,2 37,1 0,38**

Grade Il 28,4 41,5 0,003**
ICSF of all cholecystectomies 0,26 0,65 <0,001**
ICSI’ of laparoscopic cholecystectomies 0,12 0,43 <0,001**

*Mann—Whitney U test, **Pearson’s x2 test.

'Cuschieri scale was used [33]. *The Integral Complications Severity Index [34].

pelIeHus: MPUHUMAIIUCh KAK MUHUMYM TOCJIE IBYX
CYTOK 0€3yCHenIHOro KOHCEPBATUBHOTO JICUCHHUS.
B pesynbrate mosst G0IMBHBIX C OCTPHIM XOJIEIIH-
CTUTOM JIETKOM CTENEHU CHU3WIACh B 3,5 pas3a, 4yacTo-
Ta TAHTPEHO3HOI'0 XOJEUUCTUTA BO3pPOCia BIBOE,
JIOJIsl TEXHUYECKH CJIOKHBIX OTEpaIuii Bo3pocia

162

B 1,5 pasa. MHTerpanbHblii IOKa3aTeNb TAXKECTH
OCJIOKHEHMH yBennuwics B 2,5 pa3a, B TOM 4HCIIE
npu BeimosHeHuu JIXD — B 3,6 paza.

1o HameMy MHEHUIO, IIOJyYEHHBIE PE3YIIbTAThI
yOEIUTENBHO CBUIETENILCTBYIOT O TOM, UTO PEIlCHUEe
0 HEOOXOAMMOCTH BBINOJIHEHHUS] XUPYPrHUECKOTO

OPUT'MHAJIBHOE UCCJIEJOBAHHUE. XPYPI' A
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BMEILATENbCTBA Y OOJIBHBIX OCTPBIM XOJIELIUCTUTOM
11e71€c000pa3HO MPUHUMATB 110 3aBEPLIEHHIO TEPBO-
ro Kypca MOMNbITKA KOHCEepBaTUBHOM Tepanuu. [Ipu
3TOM KpHUTepueM 3(HEeKTUBHOCTH JOKHO CIYKHUTh
KyIHMPOBaHKE BOCHAIUTENILHOIO MpOIEcca B JKeTd-
HOM ITy3bIpe, a He YJIy4IlIeHHEe COCTOSHUS OOIBHOTO.

3AKJTIOMEHUE

AKTHUBHas XUPypruyeckas TaKTUKA JICUCHHS
OCTPOT0 XOJIEIMCTUTA Ha TIPAKTHKE HE BE3JIe U BCET/a
cobmromaercs. [lonydeHHbIe HAMU TaHHBIE CBHIC-
TENBCTBYIOT O TOM, YTO MONBITKY KOHCEPBATUBHOT'O
KYIIUPOBAHMSI OCTPOTO XOJIELMCTUTA JIETKON CTEIEHH
TSDKECTH T1e7IECO00pa3HO 3aBepIIaTh U OIEPUPOBATH
00bHBIX He TIo3THee 60 YacoB, a CpeTHel CTEeHH —
36 yacoB oT Hauana 3a0oseBanus. [IpunsaTHEe TaKTH-
YeCKHUX PEIIeHUH TT0Cie 3aBepIeHNS TIEPBOTO Kypca
NMpoOHON KOHCEepBAaTUBHOM Tepamuu (6—=8 dacos
C MOMEHTA MOCTYIJIEHUsI OOJIBHOTO OCTPHIM XOJIeLH-
CTUTOM) CHHXXAET CTENEeHb CI0KHOCTU OIeparuid,
9acTOTY H TSHKECTh MX OCJIOKHEHUH.
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HOW ACTIVE SHOULD BE SURGICAL TACTIC
IN TREATMENT OF ACUTE CHOLECYSTITIS?

I.G. Natroshvili', M.I. Prudkov’

'Stavropol State Medical University, Stavropol, Russia

?Ural State Medical University, Yekaterinburg, Russia

Abstract. Acute cholecystitis (AC) is one of the most common surgical diagnoses in emergency setting. Despite its high
incidence there remains a range of treatment approaches. There is growing evidence in support of performing early cholecyst-
ectomy for acute cholecystitis but the definition of early operation varies from 0 through 10 days from onset or admission. The
optimum time to perform cholecystectomy is still controversial.

Aim. To determine the best practice for the patients presenting with AC focused on patients characteristics, timing of
surgery, disease severity and intra- and postoperative complications.

Materials and Methods. A multicentric retrospective study was conducted and included 754 patients operated for acute
cholecystitis at 8 hospitals in 4 cities of Russian Federation (Moscow, Yekaterinburg, Volgograd, Kislovodsk) during 1 year
period (from Jan 1, 2011 to Dec 31, 2011). Median time from symptoms onset to hospitalization varied from 15 to 72 hours,
and median time spent at hospitals before operation was 9—71 hours.

Results. We found that optimal time for cholecystectomy is 60 hours from the onset of symptoms in Grade I AC (TG18)
and 36 hours for patients with Grade II of the disease. Delay of the operation beyond this time leads to more difficult cholecyst-
ectomies and higher complication rates. We compared results of the surgical treatment of AC in 2 groups of patients, operated
in median 9 [4; 13] and 50 [29; 88] hours from admission using propensity score matching technique. Rate of Grade I AC
in the 1* group was higher (59,8% vs 17,0%, p < 0,001) and incidences of gangrenous cholecystitis (15,3% vs 34,1%, p < 0,001)
and difficult cholecystectomies (28,4% vs 41,5%, p=0,003) were lower. The Integral Complications Severity Index (based
on Accordion classification and takes into account all intra- and postoperative complications and summarizes their respective
severity) was also lower in the 1% group.

Conclusions. The optimal time for cholecystectomy for mild (Grade I) acute cholecystitis is 60 hours of presentation of
disease and for Grade II — 36 hours from symptoms onset. Cholecystectomy performed after short trial conservative treatment
in 6—38 hours from admission yielded the best outcomes.

Key words: cute cholecystitis; cholecystectomy; complication score; surgical timing; multicenter trial
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OCOBEHHOCTU BEOEHNA NALUMEHTOB
NOCJIE BEOAPEHHO-NOAKOJIEHHOIO LLYHTUPOBAHUA

B.B. KachbaHoB

denepanbHOE TOCYAAPCTBEHHOE OIODKETHOE 00pa30BaTeIbHOE YIPEKACHHE BEICIIET0 00pa30BaHUL
«Opnosckuii rocynapctseHHsbli yausepcureT umenu U.C. Typrenesay, r. Open, Poccust

Axmyansnocms: Tlogxo K BEJCHHUIO MAIEHTOB IOCIE O0eIpEeHHO-TIOAKOJICHHOTO IIYHTUPOBAHUS CPEIU COCYIUCTHIX
XHUPYProB Ja)ke OJHOU CTPaHBI He SBILSIETCS MOPOH OHUM U TeM ke. OCHOBHYIO TPYIHOCTh COCTAaBILIET MPoOIieMa POXOTUMOCTH
B OTHJICHHBIE CPpOKH OeapeHHo-moakoaeHHbIX ryHToB (BITI). I]ens: Ananu3 dakropoB pucka okkimrozud BIIII v BnusHus
MIOCIICOTICPAIIMOHHON YIIbTPa3ByKOBOH THATHOCTHUKHU HA IIEPBUYHYIO, IEPBHYHO-aCCHCTUPOBAHHYIO U BTOPHYHYIO IIPOXOIUMOCTh
Takux MyHTOB. Mamepuanst u memoowt: Ilpu anamuse 6a3bl JaHHBIX Pubmed ObLIM OTOOpaHBI MCCIICAOBAHUS U3 CIEAYIOMINX
s)kypHaioB: the European Journal of Vascular and Endovascular Surgery, Journal of vascular surgery, Southern Association for
Vascular Surgery u Elsevier ¢ 2007 o 2017 rr. OueHHBaIOCh BIUSHHE MIPEIONEPAMOHHBIX ()aKTOPOB PUCKA HA IEPBHYHYIO
npoxoaumocth BIIII y mamueHToB oTnenenus cocyauctoil xupypruu bY3 «OprnoBckas obnacTHas KIWHUYECKas: OOJbHUIIA
B CPaBHEHHHU C JaHHBIMU 3apyOEKHBIX HCCIIe0BaTeIeH. BTOPhIM 3TanoM MpOBOAMIACH OIIEHKA BIUSHUS YIBTPAa3BYKOBOH
JIMATHOCTUKU HAa MEPBUYHYIO, ICPBHYHO-aCCUCTUPOBAHHYIO M BTOPUYHYIO MPOXOJUMOCTH TaKUX IIYHTOB. Pe3yromamor:
Hawubonemiee BiusHue Ha epBUYHYIO poxoauMocTs BITI oka3pIBaiy HamMIre KPUTUYSCKON UIIEMHUU HIDKHUX KOHEYHOCTEU
(K1HK), apTepuaibHOM TUIIEPTCH3UU U MYKCKOU TOJI, a TAKXKE HECKOJIEKO MCHBIIIEe — KYPEHHE M CTCHOKAP/IHS B aHAMHE3E
(., = —0,983—0,985*). BausiHue caxapHoro auabera okasanoch B 2 pasa ciabee (yF = —0,547*). YibTpasBykoBasi AMarHOCTHKA,
B CBOIO OYepe/ib, OKa3ajia HauOoJIbIIIee BIMSHNE Ha YACTOTY EPBUYHO-aCCUCTUPOBAHHOMN MPOXOAUMOCTH TI0 CPABHEHHUIO C TPYIIION
0e3 ynbpTpa3BykoBoro koHTpous (81,3% mpotus 76,1%). HacToThl epBHYIHOM mpoxoauMocTH (67,4% tipotus 64,9%) 1 BTOPUYHOM
mpoxoaumoctu (83,2% mpotus 82,8%) OKa3aIMCh MOYTH CPABHUMBIMH MEXIY IBYMs TPYIIIaMU TALUEHTOB. 3aKarouenue:
Takum 00pa3omM, My»KCKO# 1101, aprepuanbHas runeprersust 1 KUHK sistroTest Hanbosiee 3HAYMMBIMHE [TPEI0NIEPAIIHOHHBIMU
(axTOopamMu pUCKa, BIAMSIONMME Ha MEPBUYHYIO MPpoxoauMocTs BIIIII. PerymspHslid yapTpa3ByKOBOH KOHTPOJb B IOCIICOIIC-
PaIllMOHHOM TIEpHOJie, OCOOCHHO B Cpoku 4—6 Hen., 3 Mec., 6 Mec. U 1 TOJ, TIO3BOJISAET YAYUIIUTh OT/AJICHHbBIE PE3yIbTaThl
MIPOXOJAUMOCTH TaKHX ITYHTOB.
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AKTYAJIbHOCTb NMPOBJIEMbI

PesynbTaThl apTepraibHbIX PEKOHCTPYKIIMH
HIDKE MTaXOBOW CKJIQJKHU B PAHHEM IOCIIEONEePaLuOH-
HOM I€pUO0/Ie, 0COOEHHO C MPUMEHEHUEM PEBEPCHU-
pOBaHHOW ayTOBEHBI, OOHaACKUBAIOT. Tak, mpu
O6enpenHo-noakoeHHOM myHTUupoBanuu (BITLI)
110 30 CyTOK nepBUYHAsI MPOXOJUMOCTh COCTABIISIET
90—98% B 3aBHUCHMOCTH OT TSDKECTH JOOTEpaIr-
onHOM nmemud [ 1]. OgHako B OTIaJIEHHOM ITOCIIC-
OMEPAMOHHOM TEPUOJIE PE3YIbTAThl OKA3bIBAIOTCS
HECKOJIBKO XYX€e, 0COOEHHO y OOJIbHBIX C KPUTH-
yeckoil nmemueil HikHux koneunocteit (KMTHK).
[To naHHBIM pa3HBIX aBTOPOB, MEPBUYHAS TIPOXO -
MocTb BIIII y peBepcupoBaHHON ayTOBEHBI COCTAB-
nsier 72—77%, a y BeHHI in situ — 68—70% [1].
A B OTAAJIEHHOM IOCIEONEPALIOHHOM IEPUOJIE
IPOXOAUMOCTB LIIYHTOB cOCTaBIIsieT Bcero 47—68%
[2, 3]. OcHOBHOU IPUYHHON K€ HEOOXOIUMOCTH
MOBTOPHBIX PEKOHCTPYKTUBHBIX OMepaluil SBIseTCs
passutue Tpom60o3a BIIII [2]. YacToTa ammyTanuu
B TaKHX CITy4yasiX JOCTUTAET, M0 JAHHBIM HEKOTOPBIX
aBTOpOB, 50% B TeueHHe MepBOro roja Mocie ore-
pamuu [3, 4].

C uenbio OIEHKU COCTOSHHS PEKOHCTPYHUPO-
BaHHOT'O COCYJUCTOTO pycja MO>KHO HUCIOJIb30BaTh
YIIBTPa3BYKOBYIO Aoriuieporpaduro. OHa mo3BossieT
MOJIy4YUTh WHPOpMaAHO 00 aHATOMUU aAPTEPUH
1 KpoBOoTOKe B BIIIII, BBIABUTH y4acTKH CTEHO3a WIN
OKKJIFO3UH U OINpPEACNIUTh CTENEHb TeMOJUHAMUYe-
CKHX HapymieHui [1]. OnHako HET cTaHIapTU3UPO-

BaHHOI'O I1I0JX0J1a B UCIIOJIb30BAHUU YJIBTPA3BYKO-
BOM noruuieporpaduu y nauuentos nocie BITII.
Taxxe uccienoBareld HE CXOAATCS BO MHEHUHU
OTHOCHUTEJIBHO TOTO, KAKHUE IPENONepaliOHHbIC
(akTopbl pucka HanboJee BIUAIOT Ha BO3MOKHOCTh
OKKJIFO3UU LIIYHTOB B ITOCIICONIEPALIMOHHOM IIEPUOJIE.

MATEPUAJIbI U METOAbI

[Ipu ananu3ze 6a3pl naHHbIX Pubmed ObuIM B35-
ThI UccaenoBanus u3 the European Journal of Vascu-
lar and Endovascular Surgery, Journal of vascular
surgery, Southern Association for Vascular Surgery,
Elsevier ¢ 2007 mo 2017 rr. ¢ 11eNbIO TIOUCKA HCCIIe-
JIOBaHUH [0 JAHHOM TeMaTuke. M3 HuX ObUIM OTO-
Opanbl 7 cTaTeii co cXoaHbIMU MapaMeTpamu. Ore-
HUBAJIOCH BIUSHUE MPEIONEPAIIMOHHBIX (haKTOPOB
puYcka Ha nepBudHyro npoxoaumocts I y manuy-
€HTOB OTAeNIeHus1 cocynucTor xupyprun bY3 «Op-
JIOBCKasi 00sacTHas KIIMHUYEcKas OOJbHUILIA» B CPaB-
HEHHU C JTaHHBIMHU 3apyO0eKHBIX HCCIIEI0BaTEICH.
BropsiM 3Tanom npoBouiach orieHka BiausHus Y31
JIMarHOCTUKU Ha TIEPBUYHYIO, MTEPBHYHO-ACCUCTH-
POBaHHYIO M BTOPHYHYIO HPOXOIAMMOCTH IITYHTOB.
AHanmu3 CTaTUCTUYECKUX JaHHBIX IPOBOIHICS
¢ nmomomisro IBM SPSS Statistics 22.

PE3VYJIbTATbl U OBCY>XAEHUSA

PesynbTaThl aHanu3a craTel mpencTaBIICHbI
B TaO1. 1 u B Tabm. 2.

Tabmmua 1/ Table 1

dakTopbl pycKa v NepBUYHas NPOXOAUMOCTb 6e4PEeHHO-MOAKOIEHHbIX LUYHTOB /
Risk factors and primary patency of femoral-popliteal bypasses

Ananmnanpyemsblie dakTtopsl / | Tinder C.N. n coast. / | Brumberg R.S.. ncoagr. / | Mofidi R. n coasT. /| Jongsma H. n coasTt. / BY3
Analysed factors Tinder C.N. et al. Brumberg R.S. et al. Mofidi R. et al. Jongsma H. et al. «OOKB»
KonunyecTtBo 605bHbIX / 353 79 278 69 65
Number of patients
KNHK / 284 36 226 38 47
CLI (80%) (46%) (81,3%) (55%) (72,3%)
Mon (myxckoi) / 215 57 208 40 52
Sex (male) (61%) (72%) (74,8%) (58%) (80%)
ApTepuasnbHasn rmnepTeHauns / 274 52 203 53 45 (69,2%)
Arterial hypertension (76,2%) (66%) (73%) (76,8%)
CteHokapaus / 127 38 112 27 14
Angina pectoris (36%) (48%) (40,3%) (39,1%) (21,5%)
CaxapHbli guabeT / 186 31 121 26 8
Diabetes (52,7%) (39%) (43,5%) (37,9%) (12,3%)
Kypenwue / 265 40 117 32 37
Smoking (75%) (51%) (42%) (46,4%) (56,9%)
MepBun4YHasa NPoOXoaAnMMOCTb / 162 61 198 54 44
Primary patency (46%) (77%) (71,2%) (78,3%) (67,7%)
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Tabnmuya 2 / Table 2

KoppennauuoHHaa maTtpuua /
Correlation matrix

daxTopsbl pucka / [MepBuyHas NpoxoanuMocCTb /

Risk factors Primary patency
KNHK / CLI -0,963**
Mon (myxckoit) / Sex (male) —-0,990**
ApTepuanbHas runepteHans / Arterial hypertension -0,978**
CteHokapaus / Angina pectoris —-0,983**
CaxapHbli auabeT / Diabetes -0,950**
KypeHune / Smoking -0,791*

*Koppensiuus 3Ha4nma Ha yposHe 0,05 (OBYXCTOPOHHSAS).

**Koppensiuns 3Haumma Ha ypoBHe 0,01 (OBYXCTOPOHHSS).

KomnoHeHT 2

1,0
KypeHue
(o]
CaxapHbii gnabeTO KMHK
ApTebuanbHas MNepTeHIna ©
- CreHokapaua
05 Mon Mmyxckomn @
MepBuYHaa NPOXOAUMOCTL
00
-0,57
-1,07

T T
-05

00

T T
05 10

KomnoHeHT 1

Puc. 1. JnarpaMmma KOMNOHEHTOB BO BPALLAEMOM NPOCTPaHCTBE /
Figure 1. Component diagram in the rotating space (factor analysis’ varimax rotation
for risk factors and primary patency)

J1nist BBISIBIIGHHSI CHITBI BIIUSTHUS (DAaKTOPOB PHC-
Ka Ha MEePBUYHYIO MTPOXOAUMOCTD IIIYHTOB ObLIA TIO-
CTpOeHa KOppeIIMOHHas MaTpuIia (pacder kodddu-
1ueHTa koppersiiuu [Tupcona).

Ha ocHoBanmm mpoBeieHHOTO (haKTOPHOTO aHa-
nu3a (aKTOpPOB PHCKa OblIa MOCTPOCHA TUarpaMmma
Bapumaxc ¢ Hopmanuzaneit Kaiizepa (puc. 1).

170

Taxoke ObLTH TPOAHATM3UPOBAHBI JAHHBIC BITH-
SIHUSL TToclieonepaiinoHHol Y3W nuarHocTuku nep-
BUYHOM, NIEPBUYHO-ACCUCTUPOBAHHON W BTOPUYHOM
MIPOXOAUMOCTH TIyHTOB (Tabu. 3). g saToro mamm-
€HThI ObUIH Pa3/eJICHbl Ha JABE IPYIIbI: B IEPBYIO
IPYIIy BXOJWIH NAIIUEHTHI, KOTOPBIM B IOCIIEOIIEe-
palMOHHOM Mepuo/ie ObUIO MPOBEACHO YIbTPa3BY-
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Tabnnua 3 / Table 3

CpaBHeHue pe3yibTaToB NPOX0AMMOCTM LUYHTOB Y MNaLMEHTOB C 1 0e3 yNibTPa3BYyKOBOIro KOHTponsa /
Comparison of the results of bypasses patency in patients with and without ultrasonic control

Twun nccneposaHnsa / ABTOpbLI / '3C, % | MepBuyHas npo- | NepBnYHO aCCUCTUPOBAH- BTopuyHas HMO, mec. /
Type of research Authors HSS, % | xoaumocTb, % / | Has NpoxXoaAMMocCTb, % / | npoxoammocTb, % / | Follow-up,
Primary patency, Primary assisted Secondary MO
% patency, % patency, %
C Y3U koHTponem / | Mofidi R. n coasrT. / 291 71,2 77.2 80.1 24
With ultrasound Mofidi R. et al.
control McBride M. n coasr. / | 35.1 76.2 83.6 85.3 24
McBride M. et al.
Tinder C.N. n coasrt. / 51 46 80 81 48
Tinder C. N. etal.
Bes Y3W koHTponsi / | Marqués P. n coaBr. / — 68 75,6 81,8 24
Without ultrasound Marqués P. et al.
control Reifsnyder T.ucoast. /| — 60 70,3 84,6 24
Reifsnyder T. et al.

3C — remMoaMHaMM4YeCKN 3HAYMMbIE HAPYLLEHUS COrfacHo nocneonepaumoHHomy Y3W koHTponto coctosaHusa BrL, HNO — Ha6ntogeHve

rocre onepauum.

HSS — Hemodynamically significant stenosis according to postoperative ultrasound control of FPB.

koBoe uccnenoBanue (11X n = 245, 17,8%, KHUHK
n = 1129, 82,2%). Bo BTopoii ke rpyrie cpaBHEHHS
NalMeHThl HAOMI0Jamuch 0e3 yIbTPa3ByKOBOTO
koHTpois (IIX n = 675, 59,7%, KUHK n = 455,
40,3%). Bce manueHTHl OBUIH TOJT HAOIIOACHUEM
B CpellHEM 24 Mec. ITOCIIE ONEpalyH.

Crout nobaBuTh, 4TO B HcciaeaoBanuyd R. Mo-
fidi u coast. 29 ciryuaes (10,4%) ObLIM HCKITIOUEHBI
U3 TIEPBUYHON BBIOOPKH YK€ MOCIE ONEePaTHBHOTO
BMEIIATENHCTBA, MOAITOMY CYMMapHOE KOJIMYe-
CTBO MAallMEHTOB, HAXOAMUBILUXCA O] HAOIIOAEHU-
€M, B TOCJICONEPANIMOHHOM TEPHUOJIe HECKOIHKO
HUKe [5].

B nccinenosannu M. McBride onenuBanuce
TakK K€ CIy4au C aHEeBPU3MOM MOJKOJIEHHOMN apTe-
punt — 53 (6,7%), KOTOpbIE TaK k€ ObUIH UCKITIOYE-
HBI 3 HAILIETO aHAIM3a ¥ HE YKa3aHbl B Ta0UIE [6].

3SAKJTIOMEHUE

CornacHo NOJY4YEHHBIM JAHHBIM pacyeTa Kpu-
tepus [InpcoHa 1 MOCTPOEHHOM IUarpaMMbl BO Bpa-
HIAIOIIEMCSl TPOCTPAHCTBE HauOoJbIIee BIHSHUE
Ha 4acToTy nepsudHoy npoxoaumoctu BIIIII oka-
3bIBAJIM HATMYME APTEPUAIBHON TMIIEPTEH3UH, MY K-
CcKo# mon u cTeHokapaus (y° = —0,977**). Hamuue

ORIGINAL ARTICLE. SURGERY

KHWHK wmm caxaproro quabera Tax ke ObIIIO CBS3aHO
C BBICOKHMM PHCKOM 3aKpBITHS OIYHTOB () = —0,963%*
uy’ = —-0,950** cooTBeTcTBEHHO). MeHee BCero
Cpenu MpeACTaBICHHBIX (AKTOPOB PUCKA Ha Mep-
BHUHYIO TIpoxoaumocTs BITII Bimsio Kypenue (=
=-0,791%).

VY bTpa3ByKOBOW KOHTPOJIb B MOCIEONEPALIMOH-
HOM IIEpUO/JIE, B CBOIO OYEpe/lb, OKa3asl HauOoJbllee
BJIMSIHME HAa YAaCTOTY MEePBUYHO-aCCUCTUPOBAHHOMN
npoxoaumoctu (81,3% npotus 76,1%). YactoTsl
nepBUYHOM npoxoaumoctu (67,4% mpotus 64,9%)
U BTOpUYHOHU npoxoaumocTH (83,2% npotus §82,8%)
OKa3aJIHCh MOYTH CPABHUMBIMHU MEXKIY ABYMS TPYII-
namu narueHToB. [Ipu 3ToM reMoJiHaMIYEeCcKH 3Ha-
YHMBI CTEHO3 B ayTOBEHO3HOM IIIYHTE ObLI IIOKa3a-
HUEM K ONEpaTUBHOMY BMEIIATEILCTBY U Xapak-
TEPU30BAJNICA MAJACHUEM JIOABIKEYHO-IIJIEUEBOTO
nagexca g0 0,15—0,20, THKOBOM CHCTOIMYSCKOM
CKOPOCTH KPOBOTOKA B IIYHTE COTJIACHO JaHHBIM
nommuieporpadun 6onee 200—300 cm/c u cpenneit
CKOPOCTH KpPOBOTOKAa B IIyHTE HIke 45 cm/c
C.N. Tinder 1 coaBT. B CBOEM HCCIIEIOBAaHUN YKAa3bl-
BAIOT, YTO B PaHHEM I0CJICONEPALUOHHOM HIEpHOIe
y 141 (40%) BIIIL oOHapy>xuBanuch reMOAHMHAMU-
yeckue HapymeHus [7]. JlaHHple TalueHThl ObLITH
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MTOBTOPHO TIPOOIIEPUPOBAHBI, YTO, IT0 MHEHHUIO aBTO-
POB, SIBWJIOCH PEIIAOIIMM MOMEHTOM B COXPaHEHUH
IITyHTa ¥ KOHEYHOCTH ¥ COXPAHIJIO BHICOKHI YPOBEHb
MIEPBUYHO-ACCUCTUPOBAHHON MPOXOJUMOCTH IITyHTOB.

VYapTpa3ByKOBO€ MCCIIEIOBAHUE TTPOBOINIIOCH
B MOCJICONEPAIIMOHHOM IEPUOJIe B CPOKH — 4—
6 ven., 3, 6, 9, 12, 24 mecsaupl. Haubonpmmuii mpo-
IIEHT TeMOJIMHAMHYCCKH 3HAYMMBIX CTEHO30B Ha-
omronanca Ha 4—6 Hex., 3 Mec, 6 Mec. 1 1 rox mocie
onepauuu (8—10%). K coxxanenuto, BHIOOp aBTO-
pamMu CpPOKOB YJIBTPa3BYKOBOTO KOHTPOJISI B MOCIIE-
OTIEPAIIMOHHOM TIEPHOJIe HE OCHOBBIBAICS HA KaKOM-
b0 JoKazatenbHOM 6aze. Takum 0Opa3oM, My>KCKOM
TI0JI, apTepHuabHasi TUTIEPTEH3M], CTCHOKaPIUs SIB-
JISTFOTCSL HarOoJiee 3HAYMMBIMH TTPEIOTIEPAITMOHHBIMA
(haxTOpaMu pUCKa, BIMSIONIMMHI Ha TIEPBUYHYIO MPO-
xomumocts BIIII. He meHee 3HaunMbIMK B IPOTHO3€E
MEPBUYHON TMPOXOJUMOCTH IITYHTOB SIBJISFOTCS
KWHK u caxapnsrit quabet. Kypenue ke oka3zanoch
HECKOJIBKO MEHEEC 3HAYMMBIM YeM OCTaJbHBIC
dakTopsl pucka. CrnenoBaTelnbHO, y MalMEHTOB
C COUETaHWEM JITaHHBIX (DAKTOPOB PHICKA CTOUT B TIEP-
BYIO OYepe/b PETYJISIPHO OCMATPUBATh B TIOCTIEOTIC-
paLMOHHOM MEpHo/ie, 0COOEHHO B CpoKU 4—6 He.,
3 Mec, 6 mec. 1 1 Toa TTocTIe oneparyu, ¥ MPOBOIUTh
YIIBTPa3ByKOBOE CKaHUPOBAHKE, YTO TIO3BOJIUT YITyd-
IIUTh TMPOXOJAUMOCTh OeIpPEeHHO-MTOAKOIECHHBIX
IITYHTOB.
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FEATURES OF MANAGING PATIENTS
AFTER THE FEMOROPOPLITEAL BYPASS

B.V. Kasianov
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Abstract. The approach to managing patients after femoropopliteal bypass surgery among vascular surgeons, even of one
country, is sometimes not the same. The main difficulty is the problem of the late postoperative period patency of femoropopliteal
bypasses (FPB). Aim. Analysis of the risk factors for occlusion of the FPB and the effects of postoperative diagnostic ultrasound
on the primary, primary-assisted patency and secondary patency of such bypasses. Materials and methods. The Pubmed database
was analyzed and the studies were selected from 2007 till 2017. The effect of preoperative risk factors on the FPB’s primary
patency was evaluated in patients of the department of vascular surgery at the Orel regional hospital in comparison with the of
foreign researchers’ data. The second stage was the evaluation of the effect of ultrasound diagnostic on the primary, primary-
assisted and secondary patency of such bypasses. Results. The greatest impact on the primary patency of FPB was exerted by
the presence of CLI, arterial hypertension and the male gender, and a slightly fewer by smoking and angina pectoris (* cf. = —0.983—
0.985%). The effect of diabetes was 2 times weaker (y* = —0.547*). Ultrasound control, in turn, had the greatest impact on the
frequency of primary-assisted patency compared with the group without ultrasound control (81.3% vs. 76.1%). The frequencies
of primary patency (67.4% vs. 64.9%) and secondary patency (83.2% vs. 82.8%) turned out to be almost comparable between
the two groups of patients. Conclusions. Thus, the male sex, arterial hypertension and CLI are the most significant pre-operative
risk factors affecting the primary patency of FPB. Regular diagnostic ultrasound in the postoperative period, especially in the period
of 4—6 weeks, 3 months, 6 months and 1 year, allows to improve long-term results of such bypasses’ patency.
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B crpykType aHomanuu pedpakuuu Ha JOJIO
TUIIEPMETPONTNH TpUXoauTces npumepHo 28% [1, 2].
B 5ieueHnn runepMeTpony UCHONB3YIOT pa3iinyHble
METOJIbl pePpPaKIMOHHON KepaToraacTuku [3, 4]
U MHTPAOKYJIIpHBIE TEXHOJOTHH |5, 6]. MeTox kop-
PEKLIMY aMeTPOIMH ITyTE€M UMILIAHTALMN (PAKUYHBIX
nHTpaoKy sipHbIx uH3 (MOJI) B mepeaHior0 kamepy
HOCHUT Ha3zBaHUE «runeppakus». ITOT METOJ MpH-
MEHSIEeTCsl [IPU MPO3pauHOM COOCTBEHHOM XpyCTa-
JIMKE JJIs1 KOppeKLIuK runepmerpornuu 1o (+) 12.0 —
(+) 20.0 muonrrpuit (D). IIpenmymiecTBo MeTona
COCTOUT B BO3MOKHOCTH COXPAaHEHHMsI aKKOMOJ1a-
LU, a HEJOCTaTOK — B BO3MOKHOCTU Pa3BUTHUS
OCIIO)KHEHHOM KarapakTsl, nossiieHus BI'/I, pas-
BUTHS BTOPUYHOW TIJIAyKOMBI, YBEaJbHOI'O IPO-
necca u ap. [7].
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Henb: oreHUTH A3PGHEKTUBHOCTH JBYXATAITHOTO
OTIEPaTHBHOTO JICYCHUS Y TIAlUEeHTA C TUTephaKuen
JICBOTO TJ1a3a.

MATEPUWAJNBI U METOAbI

HccnenoBanue npoBoauiioch B 0(TarbMOIOru-
yeckoM otaenenun CKII I'bY3 «I'’Kb um. B.M. bys-
HOBa»; OT MaIlMeHTa MOJIYyYeHO HHPOPMUPOBAHHOE
corjacue Ha 00pabOTKy MepCOHATBHBIX JaHHBIX.

[TarmenT P., 1959 r.p., oOparucs ¢ xamodamu
Ha CHIKEHUE OCTPOTHI 3pEHUs JIEBOTO TIJaza. beui
ycTaHoBJeH auarno3: «lunepdakus, 3penas xKara-
pakTa ¢ »ieMeHTaMHu HaOyxaHus JIEBOTO TJiasa,
He3pesasi KaTapakTa MpaBoro rinasay. M3 anamuesa:
HU3KHUM 3pEHHEM JIEBOTO IJ1a3a CTPaJaeT C JIEeTCTBA.
B 1990 rony B ®T'AY «MHTK ,,Muxpoxupyprus

KJIMHUYECKUM CIIYYAU. OOTAJIBMOJIOT U
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Puc. 1. CocTtoaHune naumeHTa npy NoCTynaeHnn
Fig. 1. Admission status

rna3a® uM. akajg. C.H. ®@enopoBa» Obl1a UMILIIaH-
tupoBaHa MOJI nnst KOppeKLUMH CIOXKHOTO THUIIEp-
METPOIIMYECKOr0 acTUrMaTu3Ma. B Teuenue nocnen-
HEro rojla OTMEYEHO 3HAUMTEIIbHOE CHIDKEHHUE 3PEHNUS
JIEBOTO IJ1a3a.

[Ipu uccnenoBaHuM Ha MOMEHT OOpaIeHUs:
OCTpPOTa 3pEHHS JIEBOIO Ia3a — CBETOOIIYIIECHHE
C TIpaBWIBHOW cBeTomnpoekmue. [Ipu OuoMuxpo-
CKOITMH TPUAATOYHBIN anmapar o0oux ria3 6e3 ma-
TOJIOTMH, KOHBIOHKTHBA CIIOKOMHas1. Porosumna mpo-
3pavHasi, 3epKajbHas, OnecTsmas, chepuyHas,
MeJiKasi mepefHss KaMepa, B KOTOpOHl Humeercs
¢dakuunas MOJI ¢ atpodueit pagyxku; B o01actu
3payKa UMEETCs CIIaCYHBIN MPOLIECC, PEAKLIUS Ha CBET
CHIIKEHA, XPYCTaIHK C dJIEMEHTaMU HalOyXaHus
C BaKyOJIM3alMeN, BOIHBIMU HIETsAMU. [ 1a3HOE HO:
HE IpocMaTpuBaeTcsa. AyToo(pTaaIbMOCKOIUS HOJO-
JKUTENbHAs. MexaHOmpoObl TIOJIOKUTENILHBIE BO BCEX
4-x xBazpanTax. [[HeBMOTOHOMETpHS: JIEBBII IV1a3 —
23 MM pr. cT. (puc. 1).

C yueroMm (pyHKIMOHATBHBIX TOKa3aTenel ObLIo
MPUHATO pEUIEHHE O MPOBEIECHUHN ONEPATUBHOIO
JeyeHus: Ha JeBoM riasy: | stamom ynaneHnue
dbaxuanoit UOJI, II atanom ®IK + MOJI 27.5 D
(Alcon 1Q).

Texnuka onepayuu: NEPBHIM ATANIOM BBIIOJI-
Hunn yaanenue gaxmadon MOJI. Oneparuro Havamm
C mapareHTe3a poroBuibl Ha 9 u 3 gacax 1 Mwm.
CdopmupoBany poroBHYHbIN TOHHENIb Ha 12 dacax
2,2 mn. B nepeanioro kamepy Benu me3atoH 1% —
1 Mz, pOroBHYHBIA pa3pe3 paclIUpeH 10 5,5 MM.
[Ipu noneitke ynanenuss MOJI ogna rantuueckas
yacTh Ha 6 yacax He BeIBoJWIACk. 3-3a ciaeuHOro
mpoIiecca ranTuyeckas 4acTh Obljia MIOTHO MPH-

CLINICAL CASE. OPHTALMOLOGY

Puc. 2. CocTtosiHne naumeHTa nocne 1 atana xvpyprum
Fig. 2. Patient’s condi-tion after 1st stage of the surgery

KpeIieHa BO BHYTPEHHIOIO MOJIOBUHY PaTyKKH.
[Tpu ycuneHHOM 0CBOOOXKICHU TallTUYECKON YacTH
OTMEYAJICsl YACTUYHBIA HAJPBIB PaIy>KKU, HA MECTE
KOTOpOro OblIa He3HauWTeIbHas Tudema. M3-3a
IUIOTHOTO cpamieHus: paayXku ¢ dakuaaon MOJI
OBLJIO MPUHSTO PEIICHUE Cpe3aTh 4acTh parMeHTa
NOJI na 6 yacax. Ha 12 yacax rantudeckasi 4acTb
Opla uKcupoBaHa y310BbIM 1mBoM. [locie ocBo-
00XIEeHHUs OT IIBA YacTh FaTUYECKOTO 3JIEMEHTA
OpuTa ycmemHo ocBoOokiaeHa. beuta mpoBenena
IUTACTHKA paay>KKH, CPOPMHUPOBAH 3payvyoK JHAMET-
pom 3,5 MM. HarnmoskeH HenpepbIBHBIN IIOB HA pOro-
BUIY. B KOHBIOHKTHUBAIBHYIO MOJOCTh HAJIOXKEHA
TeTpauukiInHoOBas Ma3b 1%. Hanoxxena acentuue-
CKasl TIOBSI3Ka.

[TocneonepamoHHbII TIepuoa MpoTeKan 0e3
OCJIO)KHEHUM, TAlMEeHT IMOoJly4yaldl aHTHOaKTepH-
anpHYyI0 Tepamuio. [lalMeHT mpenbsBiIs Kauo-
OBl Ha CBETOOOSI3HH W HU3KYI) OCTPOTY 3pEHUS
(puc. 2).

Uepes 1,5 mecsa 6bU1 poBeieH 2 3Tarl ornepa-
TUBHOTI'O JICUEHUS Ha JIEBOM IJIa3y.

Texnuka onepayuu: BTOPHIM 3TAIlOM BBIIOJN-
HwM (pakosmynscudukarmro ¢ nMrutantaiuein MOJI
27.5 D (Alcon 1Q). ITapamenTe3 poroBuus Ha 9
u 3 gacax 1 mm. B mepenHioro kamepy BBEACH pac-
TBOp Me3aroHa 1% — 1 mu. [lnockue 3amHue cuHe-
XMW pa3beUHEeHbI mmateneM. B nepenHioro kamepy
BBEJIEH PacTBOP METHJIEHOBOTO CHHETO, MepeIHss
Karcyya BCKpbITa, MPOBEIEH KPYroBOl HENpepbIB-
HBIN KarCyJIOpeKCcHc. SIpo Xpycranuka u XpycTaiu-
KOBBIE MacChl yJaJeHbl METOIOM (parMeHTAIIIH.
JloTIOTHUTENHHO B MEPEIHIOI0 KaMepy BBEJICH BHUC-
KODJIACTHK, UMILTAHTHpOBaHa 3agHexamepHas NOJI
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C TMOJIHBIM BBEJICHMEM TanTHK B KarCyJIbHBIA Me-
mok. M3 nepegnel kamepsl yaajaeH BUCKODIIACTHK.
Kopneockiiepasibabie mBbl ynaneHsl. [lepeanss ka-
Mepa 3al0JIHEHA CTEPHIIbHBIM (PU3UOIOTHYECKUM
pacTtBopoM. Pa3pessl repMeTu3upoBain METOJIO0M
TUAPATAlUU CTEPUIIbHBIM (DU3HOJIOTHUYECKUM pac-
TBOpOM. B nepenHioro kaMepy BBEACH CTEPUIIbHBIN
BO3/1yX. B HIDKHMI CErMEHT TIa3HOTO S0JI0Ka MO/
KOHBIOHKTHBY BBEJIEH PacTBOp Aekca3zoHa 0,2 muil,
amuiHa 0,2 M, Ma3b TeTpanukiuHa 1%. Acentu-
Yeckas moBsizka 0/0.

Ha 3-u cyTku nocine onepanuu ocTpoTa 3peHust
Ha JieBoM T1a3y coctasisiia 0,08 wv/k. [Ipu Gnomuk-
POCKOIIUH JIEBOTO TJIa3a Ha POTOBUIIE IO BEPXHEMY
MOy B o0siacTu cTaporo /o pyOua u Ha 12 yacax
B 00JIacTH OTIEPallMOHHON PaHbI COXPAHSIETCS yMe-
PEHHBII OTEK W CKJIAJIKH JIECIIEMETOBOM 00O0JIOUKH.
OnTuueckue cpeasl npo3paunsie. [lepennss kamepa
rTyOoKasi ¢ BEIpaKEHHOU aTpodueil pamgykHoii 060-
nouku. Ha ckannorpammax OCT Ha mepemHeit mo-
BEPXHOCTU pagyXHOM OOOJOUKH COXpaHSIETCs
¢dparment dakuunoit MOJI, 3paukoBasi MUrMeHTHAs
KaiiMa otcyTcTByeT. 3amHekamepHas MOJI crout
MIPaBUJIBHO.

PE3YJIbTATbI

ITocne npoBeaeHN TPOTUBOBOCIIAIUTENIHHOM,
aHTUOAKTEepHAIbHON, THUIOTEH3UBHOM Tepanmuu
Ha 7-€ CyTKHU C YJIyYIIEHHUEM COCTOSHUS MaI[MEeHT
ObuT BBIMMHCAaH qOMOM. OcTpoTa 3peHUs MPaBOTO
rnaza 0.4 c/x sph (+)3.25 = 0.7, neBoro rnaza 0.1 w/k.
[Ipu 6GMOMHKPOCKOIIUY JIEBOTO TJla3a Ha POTOBUIIE
0 BepxHEMY JIUMOY B 00J1aCTH cTaporo 1/o pyoria
1 Ha 12 gacax B 00JIaCTH OTIEPAITMOHHON PaHbI yMe-
PEHHBIN OTEK U CKJIAJKU JIECIIEMETOBON 000JI0UKH
B CTaJUU pa3pelieHus, MPO3pPauHOCTh POTOBHUIIBI
He cHmkeHa. [lepennss kamepa riryOokas, Ha niepei-
Hell TOBEPXHOCTH PATy>KHOM 00OTOUKH COXpaHseTCs
¢parment dakuunoit MOJIL. Pagyxka cybarpodupo-
BaHHA, 3payKoBasi MUTMEHTHAs KailMa OTCYTCTBYET.
3annekamepHas MOJI crout npaBunsHo. Ha KOHT-
ponbHbIX ckaHorpammax OCT ompenensimi npaBUiIb-
HOe, IeHTpasbHOe pacnoyioxeHue NOJI.

Huskast octpoTa 3peHust cBsizana ¢ puOpo3HOM
TUIEHKOW Ha 33/IHEeH Karicyse XpyCcTaluiKa, B pe3ysib-
TaTe KOTOPOTO MAallMeHTY MPOBEIIN Ja3epAUCIU3UIO
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Puc. 3. CocTosHve naumeHTa Ha MOMEHT BbIMUCKM
Fig. 3. The patient’s condition at the time of discharge

3aJIHEH KarcyJIbl XpyCTaarKa JieBoro riasza. Octpora
3pEeHUsST Ha MOMEHT IOCIETHEr0 OCMOTpa uepes
20 mueit 6pu1a 0.4 c/x sph (+) 3,25 = 0.9 (puc. 3).

OBCY>XXAEHUE

dakosmynbcudUKaIKsA Ha T1a3ax ¢ rumnepda-
KHEW SIBJIIETCS TPYIHOBBIIOJHUMOM 3a/1a4€il ¢ pUC-
KOM Pa3BUTHSI TSDKENBIX OCJIO0KHEHUH, KaK BO BpEMst
ONEpalny, TaK U B MOCICONEPALUOHHOM MEPUO/IE,
KOTOpbIE MOTYT IIPUBECTH K MOJIHOW IOTEPE 3PUTEINb-
HbIX (QYHKIHWH. BelmeonucanHblil KIMHAYECKUN
CiIyyall MOKAa3bIBA€T CJIOXHbIE TEXHUUECKUE TPYI-
HOCTU BO BpeMs ornepanun. Hanbonpuryo ciox-
HOCTh IpejacTaBuio ypaanenue ¢akuunoit MOJI
Ha JIEBOM TJ1a3y, TalTHYECcKasi 4acTh KOTOPOro Obuia
IJIOTHO CHastHa C paxykKHOM 00010ukoil. [Ipunsaroe
peleHne IBYXITallHOTO XUPYPrU4eCKOTO JICYEHUS
MaIKeHTa MO3BOIIIO Oosiee 0e30MacHO BBHIOTHUTH
®OK Ha gaHHOM riasy.
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AKTYaJIbHOCTD yTITyOJICHHOTO U3yYeHHUs HEM-
PO- U ICUXO(U3UOIOTUIECKUX MEXAHU3MOB BO3JICH-
CTBHSI KOMITBIOTEPHBIX TEXHOJIOTUI Ha HEPBHO-TICH-
XMUYECKOE COCTOSTHUE IMO0JIb30BaTeseil 00ycioBieHa
KaK HAy4YHOM, TaK ¥ PAKTUYECKON COCTABJISFOIMMH.
Hayuynas 3HaunMocTb 1po0seMsl onpeensercs ca-
ObIM 3HAHUEM MPOIECCOB BIUSHUS COBPEMEHHBIX
UH(POPMAIMOHHBIX TEXHOJOTUI KaK Ha HEPBHO-TICU-
XUYecKue (QYHKIMH B LIEIOM, TaK U Ha OTIENIbHbIE
ee KOMIOHEHTHI. [IpakTuyeckoe 3HaueHNE TUKTYETCs
OecrperieICHTHBIM MacTaboM M B3PBIBOOOPA3HOM
CKOPOCTBIO PACIIPOCTPaHEHHs TUPPOBBIX TEXHOJO-
TH, YTO BBI3BAIO MPAKTUYECKU MMapaLIEIbHBII POCT
U ycyryOleHue TakuX COCTOSIHUH, KaK JeTpeccus,
TPEBOXKHOCTb, aPPEKTUBHBIC PACCTPONUCTBA, CHHAPOM
MOJIb30BATENsI KOMIIBIOTEPOM, BCEBO3MOKHBIE BU/IBI
MHTEPHET-aITUKTUBHOTO MTOBEACHUS U KOMITbIOTEP-
HOM 3aBHCHUMOCTH.

Hcnonb3oBaHue COBPEMEHHBIX MPOTrPAMMHO-AII-
MapaTHBIX KOMILIEKCOB BO3POIMIN MHTEPEC K MPHU-
MEHEHUI0 (DyHIaMEHTaIbHBIX HeWpoduzmosoru-
YECKHUX JIaHHBIX HEMOCPEJACTBEHHO B KIIMHUYECKOU
npakTtuke. Hanbomnee mokazaTenbHBIM IPUMEPOM
ATOT0 CIY>XUT BO3MOXKHOCTH MCCIEJ0BATH TAKUE
SBJIEHMS, KaK BOCIIPUSATHE, BHUMAHUE, IaMSTh U BbIC-
1€ KOTHUTUBHBIE (PYHKIIMH MO3Ta C MOMOIIBIO
HEUPOPU3UOTOTHIECKUX METOI0B [1—5].

Tem He MeHee, CBeIeHUsI 0 HEUPO- U MCUX0(hu-
3UOJIOrUYecKuX dPQeKTax BO3NSHCTBHS KOMIbIOTEP-
HOW HArpy3Kd Ha I10JIb30BaTEIEH HOCAT HEIOIHBIM,
MMOBEPXHOCTHBIN, a 3a4aCTyI0 U MPOTUBOPECUUBBIN
xapakrtep [6—S].

Takum 00pa3oM, YIUTHIBasI KOJOCCATBHBIN 00b-
€M 3HaHUN 0 PU3UOIOTUIECKUX U MATOJOTUIECKUX
MpoIeccax B HEHPOHHBIX CETAX HA MUKPO-, ME30-
U MaKpOCKOITMYECKOM OpPraHU3allMOHHOM YPOBHSIX,
a TaKKe MapajurmMbl 00 OCHMIUISITOPHONH aKTUBHO-
CTH MO3Ta B MEXaHU3Max BOCIPUSTHUS, BHUMAHHUS,

NaMSITH U JIPYTHX TICUXHYECKUX MPOIIECCOB, TPE-
CTaBIISIETCS aKTyaJIbHBIM HCCIIEIOBATh PEAKIIIO KOp-
KOBBIX OTJIEJIOB 3pUTENHHOTO aHAIM3aTOpa Ha KOM-
MBIOTEPHYIO HAarpy3Ky [9—15].

C yd4eToM BBIIIIEU3I0KEHHOTO 1eJIbI0 HACTO-
el padoOThl CTAJI0 U3YyYeHHE MPOIIECCOB BOCIPH-
SITUSL PATMUYECKUX CBETOBBIX CTUMYJIOB U BBI3BaH-
HOM DIIEKTPUYECKON aKTUBHOCTHU 3PUTENHLHON KOPBI
B X0JI¢ KOMITBIOTEPHOH Harpy3KHu.

MATEPWAJIbl U METO/bI

B uccnenoBanuy NpuHSIIM y4acTre KIMHUYECKU
3I0pOBBIE€ CTYIEHTHI 18—22 jieT — moab30BaTENU
KoMIbloTepoM. Beero B pabote ObLI0 POBEAEHO
412 ncuxopu3noIOTHIECKUX u3MepeHuit (taos. 1)
y 182 ncnosityeMsix (79 myxunH u 103 jxeHIINHBI).
B cooTBeTcTBHM € ATUYECKUMH MIPUHITUIIAME TTPOBE-
JIEHUS] MEUMLIMHCKUX UCCIIEIOBAaHUN XEJIbCUHKCKOU
JeKIapanud BeceMupHON METUIIMHCKON acCcoIaliin
(WMA Declaration of Helsinki — Ethical Principles
for Medical Research Involving Human Subjects,
2013) Bce obcnenyeMble OB 03HAKOMIIEHBI C 11e-
JSIMU, 33/1a4aMH U METOJIaMU UCCIICAOBAHUS M Y HUX
OBLIO TIOTYYEHO COOTBETCTBYIOIEE HHPOPMHUPOBAH-
HOE corjlacle Ha y4acTHe B 3TOM HUCCJEJIOBAHMH.
HccnenoBanne Takke ObUTIO 0J00PEHO KOMHCCHEH
o BorpocaM 3Tuku YueHnoro Cosera Mucturyra
JOMOJIHUTETLHOTO TPO(ECCHOHATEHOTO 00pa30BaHHUsI
®OI'bOY BO «bamkupckuii ['ocyaapcTBeHHBINH Me-
TUIMHCKUN yHUBepcuteT» M3 PO, mpotokon Ne 9
ot 22.12.2016.

Jns monydeHuss nHGOpMALMK O XapakTepe,
CTa)ke, €XKEeTHEBHON MPOJOIKUTEILHOCTH TOJb-
30BaHUsI KOMIBIOTEPOM, a TaKKE O BO3MOXKHBIX
npobiieMax co 3J0pOBbEM IPH MOJb30BAHUM HH-
(GbopMaMOHHBIMU TEXHOJIOTUSIMH Ha MpeIBapu-
TEILHOM 3Tarle UCCIeI0OBAaHUS TPOBOAMIOCH aHKe-
TUPOBaHUE.

Tabmvua 1/ Table 1

006006LEeHHbIE AaHHbIE O KONIMYEeCTBEe 00Cnef0BaHHbIX U USBMepeHui /
Generalized data on the number of surveyed and measurements

Determination of the critical frequency of light flickering fusion

MeTtop, / Method KonnyecTtso ncnbityembix / KonunyecTtso namepenuin /
Number of subjects Number of measurements
Peakuusa ycBoeHus putma / 12 48
Reproduction of light rhythm (steady-state VEP)
Onpegenenne KYCM / 182 364
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Perucrpanys BbI3BaHHOM PUTMUYECKOW 3JIEKT-
pHUYECKON aKTUBHOCTH T'OJIOBHOT'O MO3ra (peakiuu
ycBoeHusi putMa — PVYP) Oplna ocymecTBieHa
B CTaHJAPTHBIX JTAOOPATOPHBIX YCIOBHIX Ha 4-Ka-
HaJIbHOM 3JieKTpoHeiipomuorpade «Heiipo-MBII-4»
(«Hettpocodt» Poccust) ¢ cOOTBETCTBYIOMINM TIPO-
rpaMMHBIM OO€CTIC€UCHHUEM. DJIEKTPOJIbI yCTaHABIIH-
BaJIM 0 MEXIyHapoHo# cucteme 10—20 Ha ToU-
ku Oz (akTuBHBIN 31ekTpon), Cz (pedepeHTHBII)
u Fpz (3a3emsistronuii); MEeX3JIEKTPOAHOE COMPOTHB-
JeHue He npesbiuano 5 kKOM. Putmudeckas cBeToBast
CTUMYJISIIUAS OCyIIecTBIsack ¢ yactoroit 30 'y
CBETOJIMOHBIMU OYKaMH TPU JUIUTEIBHOCTH Kpac-
HOT'0 CTUMYJIa 5 MC.

Y kaxgoro odcnenyemoro perucrpaiuio PYP
HPOBOAMII 110 CTPOrO YHU(PUIIMPOBAHHON METOJUKE,
IIPU 3TOM BBINOJIHSIN 4 3aIIUCH: JO KOMIIBIOTEPHOM
sputenbHO Harpy3ku (K3H) (mcxomHoe cocrostame)
u uepes 15, 30 u 45 munHyT OT ee Havana. Ha kax-
JIOM 3Talleé PErucTpalyy MPOU3BOAWIOCH yCPEIHE-
Hue 140—150 oTrBeToB.

Ompenenenne KYCM npoBoamiiocs mo oo1ie-
MIPUHATON METOJIUKE B YHU(PHUIIMPOBAHHBIX J1A0O0-
PaTOPHBIX YCIIOBUSX CHEIUAIBHON KOMITBIOTEPHOU
npHcTaBKoil. B xone obcnenoBanus nalyeHTy npeab-
SIBJISUTMCH PUTMUYECKHUE KPACHBIE CBETOBBIE CTUMYJIBI
uxcupoBanHOii (pkocTh — 2,1 K1/M>) HHTEHCHUB-
HOCTH, YaCTOTa KOTOPBIX IUIABHO BO3pacTasia B Ipe-
nenax ot 3 no 70 I'u. [Ipu onpenenenHoi yactore
KoNeOaHMii ucceTyeMblid BOCIPUHUMAT CTUMYJIT €3
UMITYJIECOB (CYOBEKTHBHOE CIHSIHUE), YTO U (PUKCH-
pOBaJOCh KaKk KPUTHYECKAsl 4acTOTa CIMSHUS CBE-
TOBBIX MeJIbKaHu# [16].

B kayecTBe KOMIIBIOTEPHOU 3pUTEJILHOM Ha-
rpy3ku (K3H) 6bu1 cocraBnen Habop U3 Haubosee

TUMWAYHBIX JJIs1 CTYJIEHTOB BapUAHTOB HCIOJIb30Ba-
HUSI KOMIIbIOTEpa — paboTa ¢ TEKCTOBBIM PEAaKTO-
POM, BBITIOJIHEHHUE MPE3EHTALNH, KOMIbIOTEPHBIE
UTPHI.

B xone craructuueckoir 06pabOTKH MOTyYeH-
HOT0 Marepualia UCHOJIb30BAIM HemapaMeTpUIECKUn
KpuTepuii MaHHa—YWTHU U1l OLEHKU Pa3InYui
B ypoBHe KUCM u xputepmii Bunkokcona ajist orieH-
KM 3HAYUMOCTH HAOJIF0JaeMbIX U3MEHEeHUH [17].

PE3YJIbTATbl U OBCY>XAEHUE

Kputnueckas yacrora cJusiHUSI MeJIbKAHMIA.
KUCM nns mpaBoTO M JIEBOTO TJ1a3 BO Beex (hazax
AKCIEPUMEHTA CTATUCTUYECKH 3HAUUMBIX Pa3IAIHiA
HE MUMEJIH, TI03TOMY, KaK 3TO U MPUHSITO B IICUXO-
(U3HOTOTUYECKUX HCCIEIOBAHUSX, YCPEAHEHHbBIE
IaHHBIE 10 OOOMM TIJia3aM OOBENWHEHBI B OIUH
MaccuB. Kak cienyeT U3 TaOiuilbl 2, B HICXOJHOM
COCTOSIHUM MCCJIEJJOBAHHBIE MOKA3aTeNId COOTBETCT-
BOBAIM «KJIMHUYECKON HOpMe» [16], cormacHo KOTO-
peiM KUCM B cpenHeM B HOpME HaXOIUTCS B TIpe-
nemax 40—43 I'm.

[locne 30-MUHYTHOM KOMITBIOTEPHOI 3pHUTEID-
HOUW HArpy3Kd MPOU30IILIO CTATUCTUYECKH 3HAUYNMOE
caumwkenne xpomatuueckon KUCM (p < 0,001),
XOTsI MOKa3aTeIu MPU 3TOM OCTaBAJINCh OJU3KUMHU
K KJIMHUYECKON HopMe (Tabit. 2).

Jns Gonee neTanbHOrO aHaiIM3a 0COOEHHOCTEH
BO3JICHCTBUS KOMIIBIOTEPHBIX Harpy3ok Ha KUCM
BEChb MAacCHUB JIaHHBIX ObUI paclpeesieH Mo THUILY
PEaKLMU Ha TPU TPYMIIbL: YCTONUMBYIO, CHIDKEHHYIO
1 TIOBBITIIEHHY0. OTKIIOHEHHUSI B 00€ CTOPOHBI OoJee
yeM Ha 2 ['11 mpuHUMAaIM COOTBETCTBEHHO KaK IMOBBI-
[IIEHNE WM CHIDKEHHUE Toka3atens, MmeHee 2 [ —
KaK CTaOMJIbHBIN OTBET.

Table 2 / Tabrmua 2

Mokazatenu KYCM y nonb3oBateneii MK
A0 v nocne 30-MUHYTHOW CMELLaHHOW KOMMbIOTEPHOMN 3puTenbHou Harpy3ku My (M £ Sd) /

Critical frequency of light flicker fusion in computer users
before and 30 minutes after mixed computer load Hz (M = Sd)

Jo / Before

Mocne / After

40,3+34

37,7+3,9*

lMpumevaHye: M — cpepHss apudmeTnyeckasi, Sd — ctaHgapTHOE OTKJIOHEeHUE; * cTaTUCTUYECKN 3Haunumoe cHukeHne KYCM (p < 0,001).

Notation: M — arithmetic mean, Sd — standard deviation; * — statistically significant change (p < 0,001).
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Table 3 / Tabnvua 3
PacnpepaeneHue aaHHbIX NO TUNY peakLun Ha KOMMbIOTEPHYIO 3PUTEJIbHYIO HAarpy3Ky /
Distribution of data by type of reaction to computer visual load
Twun Harpy3kun / anHammka KYCM YBenuuyenve / CtabunbHo / CHuxeHune /
Type of load / Dynamics of changes in the critical frequency Increase Stably Reduction

of light flickering fusion

KomnbloTepHas 3puTenbHas Harpyska /
Computer visual load

7,2% 47,8% 45,0%

Pacnipenenenuie qaHHBIX MO TUITY PEAKIUHM HC-
CJIEIOBAaHHBIX XPOMAaTUYECKUX CTUMYJIOB Ha 3pUTEIb-
HYIO Harpy3Ky npeacrasiieHo B Ta0:. 3. Kak ciemgyer
U3 3TUX JIaHHBIX, y HAUOOJBIIEro KOJINYECTBA HC-
NBITYEMBIX OTMEYajiach CTaOUIbHAs YacTOTa CIHsI-
HUsl MebkaHuil. O4eBHIHO, YTO IPUMEPHO Y MOJIO-
BUHBI UCHIBITYeMbIX 30-MHHYTHass KOMIIbIOTEpHas
Harpy3ka He BbI3bIBaeT (DYHKUIMOHAIbHBIX M3MEHE-
HUW B IIEHTPAJIBHBIX OTIE€NaX 3pPUTEIBHON CHCTEMBI
W SIBJISIETCS JJIs1 HUX BIIOJIHE JonmycTumMoi. MHTe-
PECHO, 4TO Y COMOCTaBUMOI'O YHCIIA UCIIBITYEMbIX
Habmoganock cHmxkenne KUCM, dro ykassiBaeT
Ha (YHKIUOHALHBIE U3MEHEHUsSI U TIOSIBJICHUE TIPH-
3HAKOB LEHTPaJIbHOrO yToMieHus. OcoOblit HHTEpeC
MPEJCTaBIISIET TPYyNIa, JEMOHCTPUPYIOLIAsl MOBbI-
[IEHWE YacTOThI CIUSHUS MEJIbKaHUN B MPOIECCE
KOMITBIOTEPHOM Harpy3ku. Takas mapajokcalibHas
peakiys MOXKeT OBbITh CBsI3aHA C YCHIICHHUEM IPOIIeC-
COB BO30YKJI€HUS B 3pUTEIBHBIX IIEHTPaX MO3ra
U oOecreunBaeT mepexoj] Mo3ra B 0ojiee akTUBHOE
«ONTUMAJIBHOE» COCTOSTHUE.

Panee ObLI0 moka3aHo, uTo cHrbkeHrne KUCM
Ha KpAaCHBIA CTUMYJI MPOUCXOIUIIO YKe Tociue 15-
MHUHYTHOTO TOJIB30BaHUS KOMITbloTepoM [18]. DTt
CBEJICHUS COIJIACYIOTCSI C HAIIUMH pe3yJibTaTaMu
MO0 JUTUTEIBHOCTH KOMIBIOTEPHOU Harpy3ku. MH-
TUBUAYaTbHBIA XapakTep cHmxeHuss KUCM mocie
paboThl Ha KOMITBIOTEPE TIOKa3aH B padoTax [18, 19],
aBTOPBI COOOIIAIOT O CHMKEHHBIX 3HaueHus X KUCM
y TOJIb30BaTesel KOMIBIOTEPOM €O CIIa00BBIPAKEH-
HBIMH aCT€HUYECKHMHU KaJlo0aMu MO CpaBHEHUIO
C KOHTPOJIbHOM TPYMITOM. DTO YKa3bIBAET HA OTKJIO-
HEHHE OT (PU3HOJIOTHYECKOr0 ONTUMYMa, BO3ZHHKA-
[01llee MPU KOMIBIOTEPHOU aCTEHOIUH U COITPOBOXK-
naromieecs: cHuxeHueM KUCM.
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JInst MOHMMaHUST HEHPOHHBIX MEXAHU3MOB CIIU-
SIHUSI CBETOBBIX MEJIbKaHUI BaXKHYIO POJIb ChITPAIH
uccienoBanus [20], B KOTOPHIX OBLIO MPOBEICHA
COBMECTHAsl PETUCTpalusl CBA3aHHBIX C COOBITHEM
MPT u onpenenenne KYCM. [lpu Bocnpustiu 3pu-
TEJBbHOUW nH(MOpPMAITUH, HE TPEOYIOIIEH YETKOTO Bpe-
MEHHOTO pa3peuieHus, HauOoJbllas aKTUBAIUs
0o0HapyXuBajgach B JOOHOM M TEMEHHOM OT/IeJIax.
Hanpotus, npu npeabsiBIeHUN MeTbKaHUN HarnOOIh-
n1asi akTUBHOCTH Mpeo0Jaiana B 3KCTpacTpUapHOM
3aTbUIOYHOM oOnactu. CornacHo aBTopaMm (yHKITUH
BBICOKOYPOBHEBBIX KOPKOBBIX 30H BaXKHBI JIJIsl BOC-
NPUATUS BPEMEHHBIX 3pUTENbHBIX coObITHA. [Ipu
9TOM JIJIs1 BOCHIPHSITUSI TUCKPETHOCTH CTUMYJIOB BaK-
HYIO POJIb UTPAIOT TOPMO3HBIE MPOIIECCHI, pa3Iesi-
IOIIUE CIEIYIONINE APYT 3a APYroM (ha3sl BO3OYK-
JIEHUS B 3TUX CTPYKTypax.

DTH TaHHBIE YKA3bIBAIOT HA TO, YTO y HAIINX
HaOmomaeMbIx pasnuuus B Bocnpusitua KUCM mpu
KOMITBIOTEPHBIX 3PUTENLHBIX HArPy3Kax MOTYT OBITH
00yCTIOBIIEHBI Pa3IMYHON aKTUBHOCTBHIO MPOIIECCOB
HEHPOHATBFHOTO TOPMOXKEHUSI, JIOKATH3YIOIIUXCS
B JKCTpacTpuapHoOl Kope. B wacTHOCTH, y JHIL
co cHmkeHrneM KUCM mpoucxoauT akTUBaIus TOp-
MO3HBIX MEXaHW3MOB, P CTAOMIILHON YacTOTe CIU-
SIHUSL MEJIbKAaHUW HEHPOHHBIE MEXAHU3MbI YPaBHO-
BelleHbl. B Hamboiiee 0o0meM IUIaHe dTO BIIOJHE
COOTBETCTBYET MapaurMe HEHTPAIbHOTO0 TOPMOXKe-
HUS, KOTOPOE, C OJJHON CTOPOHBI, UTPAET KIFOUEBYIO
POIb B 00pabOTKE 3pUTENILHBIX CUTHAJIOB, U C JIPYTOM
CTOPOHBI — 00ECIEeYNBAET 3aIIUTY KOPKOBBIX HEM-
POHOB OT MIEPEBO30YKICHHUS.

OcoObIit UHTEpEeC MPEACTABISIOT CIy4Yau Io-
BoiieHus: KUCM (7,2% ucnbITyeMbIX), TTOCKOJIBKY
MMEHHO TaKO# MPOLIEHT COOTBETCTBYET UHTEPHET-
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aTUKTUBHOMY TOBEAECHUIO. BO3MOXXHO, UTO IMEHHO
y 3TOM KaTe€ropuu JIOJIEH MOJIb30BAHUE KOMITBIOTE-
POM SIBJISIETCSL CBOETO pOJia KOMIIbIOTEPHOU CTHUMY-
JIALIMEN, BBI3BIBAIOIIEH aKTUBAIMI0 PUTMHYECKUX
MIPOIIECCOB B TOJIOBHOM MO3T€, COMPOBOMKIAIOLLIECICS
YyBCTBOM 3W(POprH, XapaKTepHOU JUII KOMITBIOTEP-
HOM agaukiuu. Ham BHosiHE OY€BUIHO, UTO 3TO
MO>KET OBITh JHIIb MPEINOJIOKEHUEM U CIYKUTh
pabodyeit runoTe3o, Tpedyromel crenuanbHOI
TIIATEIbHON MPOBEPKHU.

Jnst yTouHeHUsT 0COOCHHOCTEM HEWUPOHHBIX
mexanu3MoB paznuuuit B KYCM npu K3H 6Obuta
IIPOBE/ICHA PErMCTPALMS BBI3BAHHBIX 3PUTEIIBHBIX
MOTEHIMAJIOB.

Peaxkuusi ycBoeHHMs1 pUTMa NPHU 10J1b30BAHUH
KOMIIBIOTEPOM. B HMCXOTHOM COCTOSIHUHM, a TaKXkKe
BO BceX (hazax SKCIIEPHUMEHTA BbI3BaHHAs pUTMUYE-
CKas 3JIEKTPUUYECKasi aKTUBHOCTh T'OJIOBHOI'O MO3Ta
y BCEX HAIIUX UCTBITYEMbIX HE UMeIa KaKUuX-TH00
MATOJIOTUYECKUX OTKJIOHEHUN W HOCHJIA BBIPAXKEH-
HBII UHAUBUILYAJIBHBIN XapaKTep.

[Tpumeps! 3anuceit PYP B ucxognom cocros-
HUU U NIPU KOMIIBIOTEPHOUN 3pUTEIBLHON HArpy3ke
Pa3IUYHONA MPOJOJKUTEIBHOCTH MPEICTABIEHBI
Ha puc. 1. [Ipu aHanu3e aMIINTyAHO-BPEMEHHBIX
xapakTepucTuk PYP BbIABIAIOTCS TpH THUMA peak-
nuu. [Ipu nepsom tune (puc. 1, A) cHuxkeHue
ammnty el put™ 3BII npoucxoaut yxe Ha 15-i
MHHYTE€ KOMIBIOTEPHON 3pUTEIbHOM HArpy3KH,
KOTOPO€ HEMPEPHIBHO MPOJOIKAETCSA 10 45-1 MU-
HYTHI 3allMCH JO MUHUMAJIBHBIX 3HaueHuu. B co-
OTBETCTBUHU C KJIIACCUYECKUMH MPEJICTABICHUIMU
0 BBICILIEH HEPBHOM JEATENBHOCTH MOYKHO CKa3aTh,
gyTo 3T0 cnaderii Tun BH/I. Jns BTOporo (cuis-
HOTO MoBMXKHOTO0) TTIa PYP XapaktepHs! B eom
JOCTAaTOYHO CTA0MIIbHBIC TTOKA3aTeN aMIUIUTY/IbI
OT Hayaja JO0 OKOHYAaHUS PEruCTPallH C HEKOTO-
PBIMH «IPOBAJIAMI» B CPEIHHUE CPOKH PETUCTPALIUH.
W, HakoHen, TpeTUi TUI OTIUYAETCS CTAOUIIHLHOM
PUTMHYECKON AIEKTPUIECKON aKTUBHOCTHKO MO3Ta,
B OTJEJIbHBIX CIy4yasX MpPU MNPEIbSIBICHUU KOM-
MbIOTEPHOUN 3PUTEIBHON HATPY3KH Ja)ke Mpocie-
JKUBAETCSA TEHACHIMA K POCTy amIuryasl PYP.
OTOT TUIl pearupoBaHUsl BIOJIHE COOTBETCTBYET
CUIIBHOMY ycTonuuBoMy tuity BH/I.
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KonebarenbHble mpoliiecchl B HEUPOHHBIX CETAX
HAaXOJATCS NOJ COBOKYIIHBIM BO3JIEHCTBHEM Kak
BHEIIHUX (IIPOCTPAHCTBEHHAS M BPEMEHHAsl CyM-
MaIus), Tak 1 BHYyTPEHHUX CBOWCTB HEHPOHHBIX
cerell (ypoBeHb MEMOPAHHBIX MOTEHIHATIOB OTIEIhb-
HBIX HEHPOHOB, MpeodiIajaHie TOPMO3HBIX WM BO3-
OyKIAroIMNX CHHANTUYECKUX MOTEHIIUATIOB U T.1.)
[1; 3; 11; 12]. Kpome TOTO, TIEpIIENTUBHBIE 3PUTEIH-
HBIE IMPOLIECCCHI UMEIOT OYEHb CTPOTYHO IPOCTPaH-
CTBEHHO-BPEMEHHYI0 OpraHU3alllI0, U OT/AEIIbHbIC
napameTpbl U300paKeHHS] MOTYT KOAMPOBATHCA
Y aHAJIM3UPOBATHCS HEMPOHHBIMU CETSIMH, 00BETH-
HEHHBIMH COOTBETCTBYIOIIMMH OCIWUIALUSIMA. DTH
CBEJICHUSI O PUTMHUECKUX IPOLIECCax MpU 3pUTENb-
HOM BOCIIPHUSITUH U 00pabOTKe 3pUTeNbHONU HH(DOP-
MalMK Jat0T BO3MOXKHOCTD JUIsl TPAKTOBKU PACCMOT-
PEHHBIX BBIIIE PE3yJIbTATOB Ha HEHpOopU3nOoIOrHye-
CKOM ypOBHE. B 4acTHOCTH, CHM>KEHUE aMITTUTYIbI
PYP npu npenbsaBieHrd KOMIIBIOTEPHON 3pUTEIIb-
HOM Harpy3ku Mbl OOBSICHSIEM YCHJIEHHEM TOPMO3-
HBIX MPOLIECCOB B HEHPOHHBIX CETAX 3PUTEIbHOMN
CUCTEMBI. B 3TOI CBSI3M YMECTHO BCIIOMHUTH XOPO-
10 U3BECTHBIN (PaKT JaTepaTbHOTO TOPMOKEHUS
B MOIYEPKUBAHNY 3PUTENBHOrO KOoHTpacra. [losromy
BIIOJIHE BO3MOXHO, YTO T€ K€ MEXaHU3Mbl HEUPO-
HaJbHOTO TOPMOXKEHHS, KOTOpPhlE 00ECreYnBaroT
(YHKIIMY KOHTPACTHOM YyBCTBUTEILHOCTH, TIPH pa3-
BUTUM KOMIBIOTEPHOTO 3PUTEIBHOTO YTOMIIEHUS
HAYMHAIOT UTPaTh OXPAHUTEIBHYIO POJIb.

Takum 00pa3oM, pe3yNbTaThl KaK OMpeIeICHHS
KPUTHYECKOW YaCTOTHI CIMSHUS MEIbKaHUM, TaK
Y PETUCTPALUMU PUTMHUYECKUX KOPKOBBIX BBI3BAHHBIX
[MOTEHIIMAJTIOB MPU MPEABIBICHUN KOMIBIOTEPHON
3pUTEIBbHON HArpy3Ku MPAKTUUECKU MOJHOCTHIO
COBITAJAIOT W OOHAPYKUBAIOT OCTIA0JICHHBIN, TTOBBI-
IIEHHBIA M CTAaOMJIBHBIA THUIBI pearupoBanus. Mme-
FOLLIMECS] HA CETONHSIIHUI JI€Hb 3HAHUS O PUTMH-
YECKUX SBJICHUAX B 3pPUTEIILHON CHCTEME U X PO
B 3pUTEJIbHOM BOCHPHUATHHU MO3BOJSIOT TOBOPUTH
O BOBJICUECHHUH B Pa3BUTHE KOMIIBIOTEPHOIO 3PUTENb-
HOTO CHHJPOMA BBICIIUX KOPKOBBIX OTIEIOB 3pH-
TEJIBHOTI'O aHAJIU3aToOpa C YCHJIEHUEM TOPMO3HBIX
IIPOLIECCOB.

W3 stux QyHIaMEHTATbHBIX TE3UCOB CIEAYET
BIIOJIHE ONPEICIICHHBIN MPAKTUUYECKUN BBIBOJ —
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OGcneayembiii / YcpepHeHHble 3anucu PYP /
Surveyed Steady-state VEP
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Puc. 1. lNpumepbl ycpeagHeHHbIx 3anncen PYP B pa3Hble ¢pasbl aKCnepumMeHTa:

Ha BCcex pucyHkax BepxHuMe KpuBble — UCXOAHbIE (A0 Harpy3ku), BTopas cBepxy kpueas — 15 MuH.,
TPETbs M YeTBEPTas KPMBbIE — COOTBETCTBEHHO 30 1 45 MUHYTLI KOMMBIOTEPHOWN 3PUTENBHOM HAarpy3Kku

Fig. 1. Steady-state VEP:

Upper curve before the experiment, the second curve from the top 15 minutes after the beginning of the visual load,
the third and fourth curves from the top 30 and 45 minutes after the beginning of the experiment, respectively
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JUTS YTTyOJIEHHOM OIEHKH XapaKTepa M BhIPaKEHHO-
CTH YTOMJIEHHS IIPU IOJIb30BAHUHA KOMIIBIOTEPHBIMU
TEXHOJIOTHSIMHU 11€7IECO00Pa3HO BKIIIOYATh METOJIBI
pErucTpanuu U ONpEaeIIeHUs] PUTMAYECKUX TIPOLIEC-
COB B 3pUTEJILHOM aHAJIN3aTOpPEe, B YACTHOCTH PEaK-
L0 YCBOGHMS pUTMa U xpomatuyeckyro KUCM.
CHMXEeHHE aMIUTUTYTHO-9aCTOTHBIX XapaKTEPUCTUK
B 3pUTEIBHON CUCTEME TIPH MPEABIBICHUN KOMITBIO-
TEPHOU 3pUTEIBHON HATPY3KHU CIIYKUT JOCTATOYHO
HAaJIe)KHBIM MApKEPOM pa3BUTHUS yToMmiieHUs. KoMm-
OMHALUS TICUXOMETPHUYECKUX, TCUXOPU3HOIOTHYE-
CKUX U HEUPOPU3UOIOTHIECKUX METO0B KPATHO
yBEIUYMBAET MHPOPMATUBHOCTD U THATHOCTHUYECKYTO
LIEHHOCTb 3TUX METOJIOB, YTO, B CBOK OYEPElb, T1O-
3BOJISIET Pa3paboTaTh WHAUBUAYAIbHBIE TICUXOTE-
paneBTUYECKHE MPOTPaMMBbl U AITOPUTMBI TTPOpU-
JIAKTUKH, KOPPEKIIUU U PeaOUINTAIINN COOTBETCTBY-
IOIIUX COCTOSIHUM.
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Abstract. The urgency of the development and improvement of methods for studying the functional state of users of computer
technology is growing in parallel with the growth of their negative impact on the main targets — visual and neuropsychic
functions. Therefore, the aim of the study was to study the processes of perception of rhythmic light incentives and induced electrical
activity of the visual cortex during a computer load. The study was conducted with the participation of clinically healthy students
(n = 182), who determined the critical fusion frequency of flashes and recorded rhythmic cortical evoked visual potentials during
a computer-assisted visual load. To assess the nature and duration of use of computer students, as well as determining the presence
and severity of computer dependency, a survey was conducted. Various types of perception of light flashes and changes
in the rhythm assimilation reaction under the influence of a computer load are revealed. The data are discussed taking into account
the rhythmic processes of the brain. A conclusion is drawn about the weakened, stable and strengthened types of response
of oscillatory neural mechanisms to computer visual loads.
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Abstract. In work is described practical approach to the expert system building for the analysis skeleton planar
scintigramms. The aim is to analyze the numerical characteristics of bone metastases by scintigraphy.

Objective. Progress in the development of bioinformatics and mathematical methods in biomedicine, as well as the develop-
ment of computer and telecommunications systems and networks determines the look of the present and future of oncology
technology and of medicine in general. At last years of one of the directions of high-tech-medicine development is a processing
the digital image: improvement of quality of image, recovering image, its recognition of separate elements. Recognition of
pathological processes is one of the most important problems of processing the medical image.

Methods and results. Method of computer—aided analysis of planar osteostsintigrammy studied the skeleton of patients
with breast cancer are in complete remission and in the phase progression of the disease with metastases to the skeleton. As analyzed
parameter was used brightness of images. The study of the physiological accumulation of radiopharmaceuticals in patients without
metastasis to the skeleton indicates a wide variation in the brightness values of the scintigram in some areas of the skeleton.
At the same anatomical areas of the skeleton there are significant differences in the values of the index of average brightness.
In almost all areas of the skeleton averages of the brightness lesions hyperfixation RFP for scintigram significantly prevail over
those of «physiological» lesions hyperfixation. Thus, there is a direct relationship between the levels of accumulation of the
radiopharmaceutical in areas of the skeleton without metastatic lesion and bone metastases occurring in these zones. Consider
methodological approaches to studies of quality of qualifier at the expert system building for the analysis skeleton planar scin-
tigramms, as well as results of conducting calculations.

Key words: oncology, breast cancer, computer—aided diagnosis (CAD), pattern recognition, medical image, skeleton
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Progress in the development of bioinformatics
and mathematical methods in biomedicine, as well
as the development of computer and telecommuni-
cations systems and networks determines the look
of the present and future of medical technology and
of medicine in general [1]. At last years of one of
the directions of development of cloud computing
technologies in high-tech-medicine is a processing
the digital image: improvement of quality of image,
recovering image, its recognition of separate elements.
Recognition of pathological processes is one of the
most important problems of processing the medical
image. By now, a number of standards for medical
image have been developed [2—S5].

By analogy with CAD/CAM systems (computer
aided design and computer aided manufacturing)
for technical applications, CAD (computer-aided
diagnosis) systems are being developed for medical
purposes [6—11]. Some of them are already suc-
cessfully operating, but to date these systems are
only «assistants» of a diagnostics who takes deci-
sions. Herewith chosen objects are a reflecting a pa-
thological process in the organism, but their catego-
rization answers a question — all chosen objects are
a manifestation of pathological process. As methods
of parametric chosen object description is use tex-
ture, hystogram and morphometrical analysis, how-
ever combination of these methods is use seldom.
CAD algorithms for medical image systems typically
include image segmentation, the selection of some
objects of interest («massesy»), their analysis, para-
metric description of the selected objects and their
classification. The classification of objects of interest
may be made by the method of neural networks,
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support vectors, discriminant analysis [2, 12—14].
CAD systems significantly increase the effectiveness
of radiographic diagnosis methods. However, the
practical application of nuclear medicine demonstra-
tes the continued information deficiency of the algo-
rithms and programs that provide visualization and
analysis of medical images. This is especially notice-
able when the radionuclides, which are used, do not
have a high capacity for accumulation in the patho-
logical area. These include the bone scintigraphy
method. Whole-body planar scintigraphy with 99mc-
labeled phosphate compounds is widely used in the
diagnosis of skeletal metastatic disease. Combining
with crystals of hydroappatite, phosphate compounds
reveal tumor-associated osteoneogenesis and can
detect bone metastases long before the demineraliza-
tion and bone destruction is detected by the X-ray
examination [1, 15]. In addition, various pathological
processes in the skeleton, as well as metastases, are
revealed as polymorphic zones of hyperfixation
(further referred to as PZH) of radiopharmaceutical
preparations (further referred to as RPP). Despite
the fact that bone scintigraphy is a method of choice
in the early diagnosis of skeletal metastases of the
tumors that tend to spread to the skeleton, the inter-
pretation of bone scans in cancer patients is rather
complicated.

Categorization of objects of interest can be hold
at the method neuronetworks, supporting vectors
machine, discriminate analysis and others. Together
with that, problem of automatic diagnostics of patho-
logical processes as of medical image is distant from
its permit. Actual problem stays a determination
of optimum methods of parametric description of
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«objects of interesty», that can render a direct influ-
ence upon the quality of categorizations given
objects. This question is studied by means of deve-
loping us CAD-evaluation systems planar scinti-
grammes, skeleton beside tumor sick. Planar scin-
tigraphy, skeleton is a method of diagnostics of bone
metastasis. Essence of this diagnostic strategy is
concluded in introduction sick radiopharmaceuti-
cals (RP) — phosphate complexes, marked isotope
99mTec. Phosphate complexes are involved with
crystals of hydroapatite, which level is raise in areas
of bone metastasis. Gamma-radiation, stipulate by
the isotope 99mTec, is register by sensors a gamma-
camera. To the account this is form electronic scene
of skeleton (anteroom and back projection), on which
possible reveal a steady-state defeat long before the
appearance denominated local demineralization and
bone destruction, which is register at X-ray exami-
nation [3, 4, 8, 11, 16].

MATERIAL AND METHODS

Early diagnosis of metastatic lesion of the ske-
leton has a significant influence on the choice of
treatment of patients with malignant tumors. The
material for our investigation was taken on Radio-
logic Departments of The Khabarovsk Regional
Clinical Oncological Center. This training set includ-
ed 169 front and 110 rear scans from 169 patients
with malignant tumors. All patients received in-
formed consent to participate in the study according
to the Helsinki Declaration of the world medical

Association”. Also had been protected patients from
unlawful harmful effects on unauthorized access
to information by a method of de-identification
on the basis of anonymization of personal data pseu-
donymisation according DICOM rules [17]. The
study was approved by the ethics Committee of the
Khabarovsk Regional Clinical Oncological Center.

Therefore, there is a need to search for an ap-
proach to the optimization of scintigraphy analysis.
The use of CAD analysis could substantially im-

* WMA Declaration of Helsinki — Ethical Principles for
Medical Research Involving Human Subjects, 2013.
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prove the specificity of osteoscintigraphy. At the
same time work the on the application of CAD
systems in the scintigraphy of the skeleton are rare
and are not performed in our countries [13, 15].
The aim of the study was to determine the principles
of optimizing the processing of planar osteostsinti-
graphy on the basis of CAD analysis. The results
of scintigraphy are presented as plain (gray) digital
images. In this case, a pixel image matrix can be
the object of the analysis where each point (pixel)
has a numerical value of brightness. Brightness value
indirectly characterizes the intensity of the detected
radiation (the amount of gamma photons identified
by the detector) in each point of the object under
study. The functional diagram CAD system that was
developed included the following components:
1) image input; 2) segmentation of the image and
storing it in the archive; 3) identifying diagnostic
characteristics of the segmented images of the ar-
chive; 4) the formation of the training set and stor-
ing it in the archive; 5) the formation of the classi-
fier; 6) the classification of new segmented areas
of the image. In the study we used the scans of the
patients with skeletal metastases of breast cancer,
performed in a planar mode with Infinia-Hawkeye,
the two-detector gamma camera manufactured by
General Electric, using RFP pirfoteh-99mTc [1, 5].

The original image of the skeleton was recorded
in the format of DICOM, which is central for the
representation of medical images. Further analysis
of the images was carried out in the program created
in MATLAB [18]. In this case, the original image
is preserved in a matrix form in the shape of the
internal MATLAB format [19]. A significant role
in the CAD image analysis was played by a segmen-
tation method which helped to delineate the area
corresponding to the skeleton. This segmentation
was performed manually because to date there are
no effective methods of automatic segmentation of
complex anatomical objects. The mean value of
image brightness was determined in the area corres-
ponding to the skeleton, as well as the standard
deviation (o) of the value. It is a common point
of view that the main feature of metastatic lesions
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on scintigraphy is a local hyperfixation of radiophar-
maceutical preparation (RPP). The segmentation
of RPP hypertfixation zones was conducted in the
area corresponding to the skeleton and performed
either automatically or manually. At the same time,
the study adopted the hypothesis that pixels bright-
ness values which were equal to or exceeded 2o
of the mean brightness value of the entire skeleton
were considered as RPP hyperfixation which corre-
sponded to a metastatic lesion.

RESULTS

The range of brightness values corresponding
to metastases was programmatically specified. The
areas with a given range were marked on the scans.
The automatic segmentation which determines the
RPP hyperfixation areas was made by the «thresh-
old» method [2, 9]. In addition, the lesions sugges-
tive of metastases in which the brightness value was
less than 26 were manually segmented. Identifying
diagnostic features (characteristics) of segmented
images is an important part of the functional scheme
of the CAD system that was developed. Histogram,
morphometric and texture parameters are calculated
in the system by the methods of Haralik [20, 21]
and local binary texture [2, 14, 22]. A group of his-
togram parameters includes the mean brightness
value of the image, the standard deviation of the
frightness from its mean value (o), smoothness, the
third moment of brightness, uniformity and entropy
in the areas of RPP hyperfixation of the images [4,
10, 11, 13, 17]. The second group of symptoms is
characterized by spatial texture brightness in PZH
(polymorphic zones of hyperfixation). A so-called
statistical approach, first proposed by R.M. Haralik

in [19] was used. This approach makes it possible
to create texture characteristics taking into account
the distribution of brightness in the neighboring
pixels of PZH [4, 6, 9, 11].

Textural characteristics are calculated on the
basis of conjugate brightness level of an image in
the local rectangular box and stored in a matrix of
conjugate brightness levels, Grey Level Cooccurence
Matrix (GLCM), according to the principle described
in [13, 14, 16]. The indicators included in this group
of features are represented by the dispersion of mean
values used in the X and Y axes of digital image
matrix, contrast ratios, autocorrelation, correlation,
heterogeneity, homogeneity, energy, entropy, maxi-
mum likelihood, reciprocal difference and so on.
The third group includes the texture parameters
determined by the method of local binary texture
[11, 14, 22]. The fourth group consists of the follow-
ing morphometric parameters: the ellipsoidal coeffi-
cients of PZH, compactness and eccentricity of PZH
[5, 9, 15]. After image segmentation isolated areas
of PZH are analyzed by experts and are divided by
them into metastatic lesions and non-metastatic areas.
At the next stage the training set consisting of PZH
objects is analyzed by an expert. Calculated histo-
gram, texture and morphometric parameters corre-
sponded to each object in the training set [2, 11, 12,
20]. The training set included 169 front and 110 rear
scans showing the distribution of radiopharmaceu-
tical in the front and rear parts of the skeleton. The
data on the RPP hyperfixation areas, the numerical
values of which were included in the training set
are presented in Table.

Table / Tabnuua

The training set for metastatic and non-metastatic areas of radiopharmaceutical hyperfixation /
OGyualoLas BbiGOpKka MeTacTaTM4eCKUX U HeMeTacTaTu4eckux obnacrei runepdukcauumn pagnodapmnpenapara

Scanning plane /
MNoCKOCTb CKAHMPOBAHUS

The areas of radiopharmaceutical hyperfixation /
O6nactu runepdukcaummn pagmodapmnpenapara

Metastatic meTactaTnyeckne

Non-metastatic HemeTacTatnyeckne

Front / 432 1185
MepenHas
Back / 223 734
3a4HsA
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Fig. Planar bone scintigrams of patient N:

a — Segmentation of the skeleton; b — manual segmentation of RPP hyperfixation areas;
¢ — automatically segmentation of RPP hyperfixation areas.

Puc. lNnaHapHble CUMHTUrPaMMbl KOCTHOM CUCTEMBI NauneHTa H:

a — cermeHTauus ckeneta; 6 — py4Has cermeHTaumsa obnacten runepbukcaumm
pagnodapmnpenapara; B — aBToMaTnyeckas cermeHtaums obnacrem
runepdukcaumn pagnodapmnpenapara

As an algorithm for the recognition of PZH
(dividing them into metastatic and non-metastatic)
the method of support vectors is used. It helps to
create a classifier based on the training set (classifier
function). Separate classifiers for the objects of front
and back scans are also created. The evaluation
of the quality of the classifier is carried out using
ROC-curve expressing the ratio of true and false
findings [9]. The result of checking the effectiveness
of the classifier on a test set of RPP hyperfixation
areas using ROC-analysis is presented in [18, 22].
The algorithm of the unit for recognizing the new
objects of PZH involves a sequential completion of
the following stages: image segmentation (1), the
calculation of diagnostic features for a new sample
of objects (2), the use of the classifier to the selected
sample of objects (3) and calculating the reliability
of the classifier with respect to the sample (4).
The result of the third phase of the program is the
distribution of the objects of the analyzed image into
two groups: metastatic and non-metastatic. The reli-
ability of the classifier with respect to the sample
was determined with the help of predicted variables
classifier (PLVC), the method of calculation is pre-
sented in [2]. PLVC values range from 0 to 1 [8].

ORIGINAL ARTICLE. ONCOLOGY

As an example, the analysis of patient N’s data is
presented. Fig. represents the patient’s planar osteo-
scintigram in which a manual segmentation of the
skeleton has been performed.

At the same time, the closer the PLVC value,
calculated for a particular object, is to 0 or 1, the
more likely the object in question can be attributed
to metastatic or non—metastatic. The results of re-
cognizing RPP hyperfixation areas using an expert
system (filling — «metastatic» lesions, no filling —
nonneoplastic hyperfixation). Fig.c shows the seg-
mentation of RPP hyperfixation areas that was per-
formed automatically. The pixels, whose brightness
values were equal to or exceeded 2c of the average
brightness of the entire skeleton, were treated as
lesions suspicious for metastases. As can be seen
in Fig. b, 10 areas of RPP have been segmented.
To determine their nature in relation to the given
sample the classifier, developed on the principle
presented earlier, was used. In fact, the problem
of image recognition has been solved with the help
of the expert system, in which the expert’s ideas
of visible signs of metastatic lesions were expressed
in numerical values of histogram, texture and mor-
phometric parameters. The recognition results are
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presented in Fig. b. As can be seen from the Fig. c,
7 out of 10 areas of RPP hyperfixation had signs of
metastases. However, a more definite judgment on
referring the areas to metastatic lesions can be made
with the help of PLVC analysis. The CAD system
under study has the functions of expert analysis and
is based on the principles of image recognition. This
is very important for the analysis of bone scans,
where pronounced polymorphism of RPP hyperfixa-
tion areas creates significant difficulties for the cor-
rect visual evaluation of the data obtained with the
help of sceleton scintigraphy.

STATISTICS

Method of supporting vectors machines was
assume as a basis shaping a qualifier (classifying
functions), on the base of educate sample. At quali-
fier was created apart for objects of front and back
scanogrammes. Quality of a get qualifier was test
for the sample non-classity OHF front (196 hearths)
and back (110 hearths) scanogrammes. If take aim
such experimental evaluation was show qualifier
production measurement i.e. its ability to take faith-
full deciding (probability of categorizations) [15].

Evaluation of quality of qualifier was conduct
by means of ROC-curve (receiver operating charac-
teristic), expressing correlation of level of faithfull
and false finding. Herewith paid digital area factor
under ROC-curve — AUC (Area Under Curve).
Scale of values was use for interpreting the values
AUC. Conduct study of influence texture, hystogram
and morphometrical parameters on the quality of
qualifier. For this taxonomic function was form up
with provision for parameters calculated only one
of four use methods. Evaluation of quality of quali-
fier was realized by means of ROC-curve and AUC.
The qualifier created on the grounds of given mor-
phometrical analysis of OHF RP, has an average
quality level. Herewith are absent any denominated
differences between qualifiers for scintigrammes
front (AUC,,, = 0,63) and back (AUC,, = 0,66) pro-
jections. Situation, close to stated above, is observe
and for the qualifier, created on the grounds of the
method of local binary texture. Quality of qualifier
for front projections scintigrammes is described by
ROC-curve with AUC,,, = 0,73), but for back
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projections scintigrammes — ROC-curve with
AUC,, = 0,74. Quality of qualifier increases when
using for its creation given texture analysis on Ha-
ralik [21]. This particularly noticeably in the qualifier
for back projections scintigrammes (AUC,,; = 0,88).
Quality of qualifier for front projections scinti-
grammes several below (AUC,,, = 0,78). Similar data
were received at the examination of qualifier, build
on the grounds of hystogram analysis material. How-
ever the most informative is a qualifier, build on
the grounds of given all four considered above types
of analysis. According to conducting ROC-analysis,
quality of qualifier for back projections scinti-
grammes above, than for front (AUC_, = 0,96 and
AUC,,, = 0,86 accordingly).

post

DISCUSSION

In such CAD system the expert’s ideas of visual
signs of metastatic lesions are expressed in numeric
values of histogram, texture and morphometric para-
meters. This is the basis of objective classification
of the analyzed images. The principal difference
between the system under anasysis from the most
well-known CAD system proposed by M. Sadik for
the evaluation of skeleton scans [3], is the calculation
of predicted latent variability of classifier (PLVC)
for RPP hyperfixation areas on scans [7, 12]. Thus,
not only those RPP hyperfixation areas that are
definitely abnormal (in this case — metastatic) can
be distinguished, but also those whose nature needs
specifying through further research and monitoring.
PLVC calculation may be important in the clinical
use of the CAD system. Naturally, the established
system requires in-depth lab testing on different
categories of patients and healthy individuals. How-
ever, now we can conclude that its diagnostic ca-
pabilities are largely dependent on the qualifications
of the expert. Another factor affecting the accuracy
of the recognition of metastatic lesions in the ske-
leton, is the size of the training set, which can be
increased significantly with time. Therefore, increas-
ing the use of the system is one way to increase its
diagnostic reliability.

CAD-systems included a translation of medical
image from DICOM format [17] in the ambience
MATLAB [18] with the following automatic seg-
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menting of expressing «threshold method» and
conservation its in the archive. Result of segmen-
tation was show separation of hearths («ochagy)
an hyperfixation (OHF) RP, which and were present-
ed «areas of interest» [7, 9]. For given areas was
conduct texture analysis on the method Haralik [20]
and local binary texture (Local Binary Patterns —
LBP), as well as hystogram and morphometrical
analysis [6, 13]. Simultaneously chosen hearths
an RPC hyperfixation were analysed by the expert
and are divide in metastasis and non-metastasis
hearths. Form educate sample, cost from objects —
analyse by the expert of hearths an RP hyperfixation.
Each object in the educate sample corresponded
to a count set of texture, hystogram and morpho-
metrical parameters. List of parameters of evaluation
OHF RP, note on scintigrammes. Automatic recog-
nition of RP hyperfixation with division them on
metastasis and non-metastasis was conduct on the
base of method of supporting vectors (support vector
machines — SVM) — a set of algorithms of type
«education with the teacher», using for problems
of categorizations and regression analysis [10, 16].
Main idea of method of supporting vectors ma-
chines — a translation of source vectors in the space
of more high dimensionality and searching for sepa-
rate hyperplane with the maximum clearance in this
space [13, 19]. Two parallel hyperplanes are build
on both sides of hyperplane, separate our classes.
Separate hyperplane will be a plane, maximized
distance before two parallel hyperplanes. Algorithm
works in the suggestion, that than more difference
or distance between these parallel hyperplanes, that
less will be an average qualifier mistake.

CONCLUSION

So CAD-systems to date have found while else
limited using in the analysis planar scintigrammes
of skeleton. Somewhat this is connected with diffi-
culties of parametric description reveal OHF RP.
However known CAD-systems basically use given
texture analysis. Unlike them proposed by us diag-
nostic system includes data, received with the help
of other methods of analysis. Herewith, in spite
of that informative morphological analysis and is
local-binary Textural analysis is non-great, their
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combination with texture analysis on Haralik and
hystogram analysis greatly raises qualifier produc-
tion. The CAD system can successfully analyze
(to improve the efficiency of the analysis) planar
skeleton scans on the basis of automated computer
diagnosis by increasing the diagnostic value of bone
scintigraphy method. Automatic diagnostics of RPP
hyperfixation areas requires a classifier function
based on numerical analysis of texture, morphometry
and histogram parameters using the support vector
method as a recognition algorithm.
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2DenepanbHOE FOCY1apCTBEHHOE aBTOHOMHOE 0OPa30BaTENbHOE YUPEKIEHHE BHICIIEr0 00pa3oBaHus
«J1ampHEBOCTOYHBIHN TOCYJapCTBEHHBIN METUITMHCKUH YHUBEPCUTET», T. XabapoBck, Poccus

*MeMIMHCKHI KIMHAYECKUH IEHTP HMMYHOpeabuIuTaImu, r. Xabaposck, Poccus

*MdenepanbHOE rOCY1apCTBEHHOE aBTOHOMHOE 0OPa30BaTENbHOE YUPEKIEHHE BHICIIEro 00pa3oBaHus
«J1aTbHEeBOCTOUHBIN TOCYAAPCTBEHHBIM YHUBEPCUTET Iy TEH COOOMEHMs», T. XabapoBck, Poccus

X abapoBCKuii HEHTP HOBBIX MHMOPMAIIMOHHBIX TEXHOJIOTUH
DenepanbHOTO TOCYIapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOIO YUPEKACHHUS BBICIIETO 00pa3oBaHuUs
«TuX00KeaHCKHIA TOCy 1apCTBEHHBIH YHUBEPCUTET», T. XabapoBck, Poccus

B cratbe onricaH WHHOBALIMOHHBIN MOJXOJ K MMOCTPOCHHS SKCIIEPTHONH CHCTEMBI JIJI aHAIM3a CKEJICTHBIX IJIAHAPHBIX
cuuHTUrpamMM. Llenbro paboThl ABIsSEeTCS HH(DOPMAIMOHHBIH aHAIN3 XapaKTEPUCTHK KOCTHBIX METACTA30B, MOJYYCHHBIX
MOCPEACTBOM cIHHTHTpaduu. MeTomsl U pe3ynpraThl. OCHOBA METOIOJIOTHH — KOMITBIOTEPHBIH aBTOMATU3UPOBAHHEIN aHAIN3
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TUTAHAPHBIX OCTCOCTCHHTUTPAMM CKeJieTa y OOJIEHBIX PaKOM MOJIOYHOH JKeJe3bl, HaXOJSIIUXCS B IMOJIHOW PEMUCCUH U B (hase
MPOTPECCUPOBaHUs 3a00JIEBaHUS C METACTa3aMHU B CKeJIeT. B kKauecTBe aHAIM3UPYEMOTo TIapaMeTpa HCII0JIb30BaHa IPKOCTh
n3o0paxenus. M3yuenne HU3NOJOTMUSCKOr0 HAKOIUICHHUS PagrohapMaleBTHYCCKOro Ipenapara y O0JIbHBIX 03 MeTacTasu-
POBaHUS B CKEJIET CBUJCTEILCTBYET O IIIUPOKOW BapHaIlMU 3HAYCHHUH SPKOCTU CIIMHTUTPAMM B OT/CJIbHBIX y4acTKaX CKeJieTa.
Ha tex e aHATOMUYECKHX y9acTKax CKeJeTa UMEIOTCS 3HAUNTENbHbIE PA3 MMl B 3HAUCHUSAX MTOKA3aTENsI CPEIHEH SIPKOCTH.
IToutn BO Bcex 00OJACTAX CKeJeTa SPKOCTh MOPAKEHHBIX METAacTa3aMH O4YaroB THIEphHUKCAIUU paarodapMarieBTHIeCKOro
mpernapara Ha CIMHTUTPaMMax 3HAuMTEIbHO MPEBATUPYET HaJ «(PH3HOJOTHYECKHUMI» odaraMu rumepdukcanydi. TakuM oopa3oM,
CYIIECTBYET MPsIMasi CBsI3b MEXKIy YPOBHSMH HAaKOILICHHUS paanodapMalieBTHICCKUX MPErnapaToB B 30HaX cKeyera 0e3 meracra-
TUYECKOTO TIOPKCHHUSI 1 METACTa3aMU B KOCTH, BOSHUKAIOIIMMH B 3THX 30HaX. HeoOXoquMo nanpHeIee pasBUTHE METOIOIOTH-
YECKUX MOJXOJIOB K M3YUYCHUIO Ka4eCTBa KIIACCU(PUKATOPA MPH MOCTPOCHUHU IKCIIEPTHOMN CHCTEMBI [T aHaJH3a CKeJeTa Iuia-
HapHBIX CHUHTUTPAMM, a TAaK)Ke COBEPIIICHCTBOBAHUH MPOBECHMSI PACUE€TOB MPU aHAIN3E HOBBIX PE3YJIHTATOB UCIBITAHUH.

KuiioueBble c10Ba: OHKOJIOTHS, paK MOJIOYHOH >Kelie3bl, KOMITBIOTEpHAS aBTOMAaTHU3MpoBaHHasi nuarHoctuka (KAJL),
pacrio3HaBaHue 00pa3oB, MEIUIIMHCKHUE N300paXKeHs, IIIaHapHask CIIUHTHTPAa(Us cKeleTa
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[luranue — oauH K3 OCHOBOIOJIATAIOIINX
(akTOPOB KUZHEAEATEIILHOCTH YEJIOBEKA, UTPAIOLIUIA
KITIOYEBYIO POJIb B MOJIEP:KaHUM 370POBbSl Hacee-
Hus. HapynieHue nocTyruieHus ¢ muIien CCEHIUaIIb-
HBIX (DaKTOPOB THUTAHUS, KOTOpHIE O0ECTICUMBAIOT
HOpMaJIbHOE (DYHKIIMOHUPOBAHUE OPTaHOB M CUCTEM
OpraHu3Ma, CHOCOOHO MPUBOIUTH K BOSHUKHOBEHHUIO

BRIEF COMMUNICATION. PROBLEMS OF NUTRITION

psna 3a00JIeBaHMM, Cpeld KOTOPHIX HauboJee pac-
MIPOCTPAHEHHBIMU SIBIISFOTCS OKUPEHUE, aTePOCKIIe-
P03, caxapHbIil quabeT, 00JIE3HN OPraHOB MHUIIEBA-
penus u gpyrue [1, 2].

ObecrieueHrne HOPMAaJIBHBIX MIPOIIECCOB OOMEHA
BEIIECTB B 3HAUUTEIHLHOM Mepe 3aBUCHUT OT J0CTa-
TOYHOTO TOCTYIUICHUS MUINEBBIX BEIIECTB U HX
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MPaBUIbHOTO KAYECTBEHHOTO COOTHOIIECHHUS, COOT-
BETCTBYIOLIETO (DU3UOJIOTMUECKHM OCOOEHHOCTSIM
OpraHus3Ma.

duznosornyeckue NOTpeOHOCTH B3POCIOTO
HACEJICHUs OMPEAETAIOTCS KaK JyIsi OCHOBHBIX MaKpO-,
TaK 1 MUKPOHYTPUEHTOB. {151 OCHOBHBIX MaKpOHYT-
PHUEHTOB OIpPEJIEICHbI CIEAYIOIIME CYTOUHbIE Tapa-
MeTpbI ToTpedaeHus [3]:

1) Genku: B komudecTBe OT 65 10 117 r/cyTKu
JUTSE MY>KYUH 1 0T 58 10 87 T/CYTKH IS KESHILUH.
[Ipu 3TOoM 50% GeNKOBBIX TPOAYKTOB JIOTKHBI OBITH
MpEeACTaBICHBl OEIKaMH >KMBOTHOTO MPOUCXOXK-
JIeHUS;

2) xwupsbl: oT 70 10 154 r/cyTKH 11 MY>KYUH
u ot 60 10 102 1/cyTKU AJis KESHIIUH;

3) yraeBojsl: oT 257 no 586 r/cyTKH, 4TO CO-
craBisieT 50—60% oT sHepreTuyecKoil CyTouHOM
MOTPEOHOCTH.

YuuThiBas 3HAUUTENbHbIE PErMOHANIBHBIE, BO3-
pacTHbIe, TeH/IepPHbIC 1 HAITMOHATBHBIE OCOOCHHOCTH
nuTaHusa HaceneHus Poccuiickon dPenepauuw,
UCcIeIOBaHNe TOTPEOICHUs] MAaKPOHYTPHEHTOB pa3-
JUYHBIMU CJIOSIMU HacelleHUsl MPeJCTaBIseT 00Jb-
10l mHTEpec. B CBA3M ¢ 3TUM LENbIO HAIIETO HWC-
CIIeIOBaHMS SIBIJIACH CPABHUTENBHAS OLIEHKA MOTped-
JICHUS] MAKPOHYTPUEHTOB Pa3HbIMU BO3PACTHBIMHU
U TE€HJEPHBIMU I'pYIIIaMU HaceneHus Poccuiickoit
®enepalyiy B pa3anuHbIX (efepaibHbIX OKpYyTax.

MATEPWAJIbl U METO/bI

N3yyenne nuranus HaceieHus Poccuiickon
denepanyi TpoBOAMIOCH B BocbMU DeniepanbHbIX
OKpyrax myTeM anketupoBaHus 11 850 muir o6onx
10JI0B. AHKETHpYyeMble ObUIN pa3JiesieHbl Ha CIe/y-
fo1e Bo3pactHsle rpynmnsr: 12—17, 18—30, 31—45
u 46—60 ner. [{ys1 oneHKH NOTpeOIeHUST OCHOBHBIX
MaKpOHYTPHEHTOB HCIIOJIb30BaIN aHKETY 24-4aco-
BOI'0 BOCIIPOU3BEJIEHUS MOTPEOIAEMBIX MUILEBBIX
npoayKkToB. Ilepen npoBeneHneM aHKETHUPOBAHUS
IPOBOAMIN MHPOPMHUPOBAHUE AaHKETHPYEMBIX JIMIL
0 MIpaBUJIaX 3allOJHEHUsI aHKeT. BpiOopka B Kax 10
rpyrmiIe o0ClIeyeMbIX COCTaBIsuIa He MeHee 150 it
KaXI0ro nona. Pacrpenenenue 1no mojioBomy mpu-
3HaKy BHYTPH BBIOOPKU HOCHJIO paBHOMEPHBIN Xa-
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pakTep C HE3HAYUTEIbHBIM MPEBATHUPOBAHUEM JIHII
xeHckoro noua (53,6%).

OueHky (GakTHUEeCKOro MOTPEOIeHUs TUIITH
JNEeTbMH B Bo3pacTe 12—17 neT npoBOAUIIHN CO CIIOB
W/WH B IPUCYTCTBUU POAUTENEH.

O6paboTKy MEepBUYHOTIO MaTepuana, a TakKe
M CTaTHUCTUYECKYIO 00pabOTKy JMaHHBIX MPOBOIMIN
C HUCIIOJB30BaHUEM CIHEIUaJbHO pa3paboTaHHON
KOMIIBIOTEPHOU MPOTPAMMBI, a TAKXKE MPOTPAMMBI
IBM SPSS Statistics v. 20,0.

PE3YJIbTATbl U OBCY>XAEHUE

AHanmM3 pe3ynbTaToB MOTPEOICHUS OCHOBHBIX
MaKpOHYTPUEHTOB HacelieHneM Poccun mokasain, 4ro
noTpebnaeHue Oenka B pa3HbIX TpyNIax HE3HAYH-
TEJILHO OTIIMYAJIOCh OT PEKOMEH TyEeMbIX BEJTHUUH [3].
VYcTaHoBII€HO, YTO OTpedIeHne Oenka B TpyIIne
IoHOIIIEH B Bo3pacTe 12—17 net ObII0 He3HAYH-
TEJBHO BBIIIE Y IpokuBaroImuX B CeBepo-3amaagHomM
dbenepanpaoM okpyre (C3P0O). B BozpacTHol rpyrme
31—45 u 46—60 neT qaHHBIM NOKa3aTeNb OKA3aJCs
BhIIIIE Y TipezcTaBuTeneii Cuoupckoro ¢geaeparbHOro
okpyra (CPO) (tabm. 1). [Norpednenne 6emka cpeau
My>karH 1 sxkeHIH COO B rpymme 18—30 et 6110
Bbie Ha 9,8% u 17,3% COOTBETCTBEHHO IO CpaB-
HEHUIO C aHAJIOTHYHBIMH TIOKA3aTeNsIMU y JIUIL, TIPO-
xuBarouwx B LleHTpanbHOM denepanbHOM OKpyre
(IDO).

Cpenu XeHIMH BO3pacTHbIX rpymnm 12—17
u 18—30 ner Hauboee BbIpaXKEHHbIE TTOKA3aTENN
BBIsIBIICHBI y kuteneit CDO, Toraa Kkak B Tpyrime
31—45 n 46—60 ner maHHBIN HOKa3aTeENlb OBLI
BhilIe y npeactaButenbaun C3P0. B nenom, daktu-
Yyeckue 3HaueHus mnorpelieHust Oenka BO BceX
(benepanbHbIX OKpYyrax, HaXOJIUJIUCh B Mpejaesiax
PEKOMEHIYEMBIX HOPM MOTpeOHOCTEN B OenKke st
B3pOCIIOro HaceneHus [3].

Hapsiny ¢ orieHKkoii (pakTHUeCcKOro moTpedIeHus
OENKOB aKTyalbHa M OIICHKA MOTPEOICHUS KUPOB
U yIJI€BOAOB, HOPMBI NMOTPEOICHNS KOTOPBIX TaKXKe
YCTaHOBJIEHBI COOTBETCTBYIOUIMMHU METOANYECKUMU
pexomenaarmsamu [3]. Ilorpebnenue xupoB B rpyIe
JIMI] MYKCKOTO Toj1a B Bo3pacte 12—17 ner okaza-
nocs Boiie y xuteneit C3P0. B BozpacTHOi rpyrine
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Tabmmua 1/ Table 1
MoTpe6neHne 0CHOBHbIX MaKPOHYTPUEHTOB HaceneHnem Poccum pasnnyHbix BO3pacTHbIX rpynn (rp/cyT) /
Consumption of basic macronutrients by the population of Russia of different age groups (gr/day)

My>xu4unHbl / Men

Oxkpyr / Benkun / Proteins XKwnpsbl / Fats Yrnesogael / Carbohydrates
Dstret 217 | 18—30 | 31—45 | 46—60 | 12—17 | 18—30 | 31—45 | 46—60 | 12—17 | 18—30 | 31—45 | 46—60
C3d0/| 80,1+ 82,2+ 84,2+ 77,2+ 98,2+ | 120,2+ | 1253+ | 123,1* | 385,1+ | 377,7+ | 374,4+ | 364,3+
NWFD +5,4 +4.8 +4,3 +2,1 +6,3 +7,3 +4.8 +4.3 +18,3 +21,3 +14,3 +11,2
Jilolelys 79,7 % 87 % 82,7+ 78,5+ 97,1+ | 151,44+ | 135,7+ | 140,7* | 3556+ | 365,1+ | 353,2+ | 363,7+
FEFD +4.3 + 3,1 +3,8 +54 +5,1 +6,3 +54 +6,8 + 20,1 +18,1 +20 +13,1
CPO/ 779+ 88,4+ | 84,3+ 82+ 96,2 £ 1289+ | 130,4+ | 122,4+ | 365,8+ | 375,8 375+ 385,5+
SFD + 3,2 +2,4 +3,6 +3,8 +4,8 +5,1 +4.8 +3,4 +25,6 +15,6 +9,7 +18,3
LLdO / 74,8 = 79,8 = 80,2+ 79,1+ 78,5+ 116,5+ | 123,5+ | 119,3+ | 3859+ | 377,8+ | 388,2+ | 370,4*
CFD +3,4 +58 +5,5 +3,6 +2,8 +3,8 +3,6 +4.8 +18,9 +19,7 +14,8 +14,8
CKPO /| 76,2 80,7+ 78,1+ 76,3+ 84,1+ 133,7+ | 145,11+ | 138,7+ | 388,4+ | 405,7+| 389,4+ | 390,4 *
NCFD +4.3 +3,6 +3,2 +3,8 +5,2 +5,7 +6,7 +5,3 +30,7 +21,3 +20,4 +10,7
IOPO/ | 79,9+ 84,3+ 80,1+ 79,2+ 86,3+ 1352+ | 140,5+ | 129,7+ | 390,2+ | 404+ |405,2*| 3752+
SFD +5,1 +4.7 +3,8 +2,4 +4,3 +6,1 +5,5 +41 +17,6 +18,2 + 24,6 +13,2
YO/ 74,6 = 76,3 76,1+ 76,1+ 77,1+ 1256+ | 129,11+ | 1153+ | 375,1+ | 3845+ | 375,8+ | 380,6
UFD +4.7 +4.3 +2,4 +3,1 +3,1 +3,7 +5,3 +7,2 +12,4 +20,4 +15,4 +21,4
Nnoo / 77,4+ 79,4 = 73,2+ 78,3+ 75,3+ 102,7+ | 1357+ | 115,7+ | 358,4+ | 375,4* | 390,1+ | 371,1 %
VFD +3,8 +41 +2,8 +4,3 +2.4 +4.5 +47 +6,3 +10,5 +17,4 +13,4 +17,4

lNpumeqaHus (3peck 1 B Tabn. 2): / Note:

C3®P0O / NWFD — CeBepo-3anagHsbiin penepanbHbiin okpyr / Northwestern Federal District

A®O / FEFD — JanbHeBOCTO4HbI denepanbHblii okpyr / Far Eastern Federal District

CdO / SFD — Cubupckuin deaepanbHbii okpyr / Siberian Federal District

LLbO / CFD — LleHTpanbHbii denepanbHblii okpyr / Central Federal District

CK®O / NCFD — CeBepo-Kaskaackuin pegepanbHbiii okpyr / North Caucasian Federal District

IOPO / SFD — lOxHbI denepanbHblit okpyr / Southern Federal District

Y®O / UFD — Ypanbckuii depepanbHbiin okpyr / Ural Federal District

MNadO / VFD — Mpueonxckuii depepanbHblii okpyr / Volga Federal District

Tabnuya 2 / Table 2

MNMoTpe6GneHne 0OCHOBHbIX MAaKPOHYTPUEHTORB HacesieHnem Poccum pasnuyHbiX BO3pacTHbIX rpynn (rp/cyT) /

Consumption of basic macronutrients by the population of Russia of different age groups (gr/day)

KeHwmHel / Women

Benkn / Proteins XKupebl / Fats Yrnesogael / Carbohydrates

Okpyr /| 12—17 | 18—30 | 31—45 | 46—60 | 12—17 18—30 31—45 46—60 12—17 18—30 31—45 46—60
District

C3d0/| 68,9+ | 72,7+ | 69,7+ | 68,2+ | 789+ | 80,6= 85,8 + 87,3+ | 2953+ | 294+ | 2924+ | 208+
NWFD +4,2 +3,7 +3,8 +2,1 +4,2 +2.8 +5,3 +3,7 +18,7 +14,7 +11,1 +*11,3
OO0/ | 652+ | 72+ | 67,1+ | 63,4+ | 852+ | 93,2+ 98,3+ 90,2+ | 275,8+ | 280% | 289,6+ | 2854+
FEFD +38 | *39 | +33 +2 +3,2 +3,9 +4,8 +33 +10,2 | *13,2 +14,3 +13
CbPO,/ | 70,2+ | 81,3+ | 652+ | 594+ | 87,2+ | 114,3+ | 125,3+ | 105,4+ | 290,2+ | 289,4+ | 2778+ | 2757+
SFD +4,8 | +5,6 | *29 | *34 | +2,8 | *7,2 £5,1 £4,2 | 145 9,7 +93 | £143
UdO, | 68,2+ | 67,2+ | 66,3+ | 62,3+ | 76,2+ | 84,2+ | 1034+ | 88,4+ | 2756+ | 280,8+ | 2854+ | 290,2+
CFD £25 | +3,1 +2 +27 | £33 +3,6 +6 +34 +16,2 | *14,2 +10 +17,4
CK®PO/ | 65,1+ 57,3 % 57,2 % 65,3 = 85,7 110,3 % 109,1 % 101,7 % 283,4+ | 350,8+ | 287,1+ 295,4 +
NCFD +3,7 +2.8 +1,9 +1,9 +3,7 +4,3 +4.3 +3,2 +8,1 +23,4 +17,2 +20,5
I0OPO/ | 66,2 68,9 = 64,1+ 60,3 = 86,2 = 103,1 % 100,7 = 96,6 = 315,2+ | 3452+ 295,1 + 287,8 =
SFD +34 | #35 | *27 | ¥23 | 24 4,7 4,5 +3,7 £21 +183 | +155 | 159
Y®O / 64,3 = 67,8 65,5+ 66,3 = 84,3 = 98,7 = 102,3 85,9+ 275,2 + 285,9 + 290 * 278,9
UFD +36 | *2,7 | 21 | *36 | 1,7 +3,4 +3,8 +4,1 +121 | £17,2 87 | +147
NoO,/ | 64+ | 681+ | 643% | 62,3+ | 741+ | 102,7+ | 98,8z 89,3+ | 2758+ | 280,4+ | 298,8% | 280,5
VFD 32 | *24 | +24 | +24 | 21 +4,2 +4,3 +3,3 11 +136 | £13,2 | 17
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My)4uH 18—30 u 46—60 ner y xurenen [lanpHe-
BOCTOYHOTO (enepanbHoro okpyra (JPO) morpeod-
JIEHWE XKUPOB OKa3ajnach Bblie Ha 23,0% u 15,2%
COOTBETCTBEHHO 110 CPABHEHMIO C aHAJOTUYHBIMU
nokazarersivmu [{PO. B Bo3pacTHOH rpynme Myx-
ynH 31—45 ner MaHHBIA HOKa3aTelb OBLI BBIIIE
Ha 31% y npeacraBureneit CeBepo-KaBkazckoro
denepanbroro okpyra (CK®O) no cpaBHEHHIO € I10-
kazareasamu [{DO.

Cpenu >KeHIIMH pa3HbIX BO3PACTHBIX TIPYIIII
MoKasaTeab MOTPeOIeHHS KUPOB OBLT MOBBIMICH
y xkuteneit Cubupckoro ¢deaepaabHOr0 OKpyra
(C®O) na 12,6% (12—17 ner), 26,3% (18—30),
17,4% (31—45) u 16,1% (46—60) cOOTBETCTBEHHO
OTHOCHUTEIIFHO aHAJIOTHYHBIX IToKa3areneid B [IDO
(Tabm. 2).

3HAYUTENHHBIX OTIMYHI 110 TIOTPEOICHHUIO yTITe-
BOJIOB Cpe/Iv pa3HbIX (perepanbHbIX OKpyroB Poccuu
o0Hapy»xeHO He 0bu10. OJJHAKO CPEIH JIULL MY>KCKOT'O
nona B Bo3pacte 12—17 u 31—45 ner norpebnenue
YIIIEBOJIOB OKa3aJ10Ch HanOoJIee BEICOKUM Yy KUTeENei
CK®O, Torga kak B Bo3pacTHbIX Ipynnax 18—30
u 46—60 netr naHHBIM MoKa3aTenb ObUT BBIIE Y JKU-
tenert KOxunoro enepansHoro okpyra (FODO). Ilo-
Tpebienue yrineBojoB B rpymme 18—30 ger (Myx-
YHHBI) 0Ka3aJ0Ch BhIIIE HA 6,8% OTHOCHUTEIBHO
¢ nokaszarensamu L{DO.

B rpymnme st sxeHckoro mosa B Bozpacte 12—
17 ner moTpebiieHre YTIIEBOIOB TaKkKe OBLIO BBIIIIE
y xuteneit FODO, toraa kak B rpynme 18—30 net
MAaHHBIA [OKa3aTelh ObUI BBIINIE B aHAJIOTMYHOM
rpynne B CK®O. B Bo3pactHbiX rpynmax 31—45
u 46—60 net moTpedseHNe YIIIEeBOI0B OBLIO BBIIIE
y npencraBuTenbHUl [IpuBomkckoro denepanbHOro
okpyra (II®O) u C3DO no cpaBHEHUIO TPYTUMH
benepambabIMU OKpyTaMu. [Ipu cpaBHEHUH MOTpPEO-
JIEHUs YTJIEBOAOB B Bo3pacTHou rpymme 18—30 net
oKazasock, uto y xkureneit CKOO mokaszarenu Obuin
noBbIIEHB! HA 19,5% 10 cpaBHEHUIO C aHAJIOrN4-
HBIMH IToKa3zaTeissmu B L{DO.

BbiBObl

Takum o06pazom, npu CpaBHEHUU MOTPEOTECHUS
MAKpOHYTPHEHTOB B PA3JIMUHbIX (eAepaIbHBIX OKPY-
rax yCTaHOBJIEHO CYIIIECTBOBAHNE HE3HAYUTEIIbHBIX
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BO3PACTHBIX M T€H/ICPHBIX PA3INYHIA TI0 YPOBHIO UX
notpebienus. [TokaszaHo, 4To BO BceX BO3PACTHBIX
rpyMIax My>KYdH U KEHIIUH BOCEMU (eiepaTbHbIX
okpyroB Poccun, norpeGiieHne 6eIKOB U yIIIEBOJOB
HaXOJUJIOCh B MpeJiesiaXx PEKOMEHJO0BAHHBIX HOPM
notpebaenus [2]. Ognako nmoTpebieHue XUPOB
B CJIEAYIOLIMX BO3pacTHbIX rpymmax: 18—30, 31—
45 nu 46—60 ner cpenu xeHumH B COO, DO,
CK®DO, YOO, IIPO umMeno TeHICHIUIO K MOBEIIIC-
HUIO WK OBUIO BBIIIE IO CPABHEHUIO C BETMYMHAMU
(hU3HOIOTHYECKON TOTPEOHOCTH B KHUPaxX, 4TO CO-
OTBETCTBYET pe3yJibTaTaM, MOJYy4YEHHBIM B paHee
MPOBEJACHHBIX UCCIeNOBaHUAX [4—S].
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AGE AND GENDER PECULIARITIES
OF CONSUMPTION OF MACROONUTRIENTS
BY THE POPULATION OF THE RUSSIAN FEDERATION
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R.A. Khanferyan

Federal Research Centre of Nutrition and Biotechnology, Moscow, Russia

Abstract. The article contains the results of a survey of 11,850 persons of both sexes in eight Federal Districts of the Russian
Federation. The survey was conducted on the following age groups of men and women: 12—17, 18—30, 31—45 and 46—60 years.
In each group of subjects, the number of questionnaires was at least 150 persons of each sex. When comparing the consumption
of macronutrients in different federal districts, it is established that there are insignificant age and gender differences in the level
of their consumption. Studies have shown that the intake of proteins and carbohydrates is within the recommended consumption
rates, and the fat component has been increased in the population of all federal districts of Russia.
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ADPDPEKTUBHOCTb UCIMOJIbSOBAHUA NMPENAPATA «<BUDUAYM BAT »
ANA KOPPEKLMU COCTOAHNA MUKPOBUOLLEHO3A TOJICTON KULLIKWU
N AHTUOKCUAAHTHbIX CBOMCTB KOJIOHOLUTOB
B YCJIOBUAX TEHTAMULUMNHOBOIo 4uC6M03A

0O.A. MenBenena, B.A. KopoJaes, H.A. BepeBkuna,
B.A. PsignoBa

denepanbHOE TOCYyAapCTBEHHOE OO/ IKETHOE 00pa30BaTelIbHOE YUPEKICHUE BBICIIEro 00pa3oBaHuUs
«Kypckuii rocy1apCTBEHHbI METUIIUHCKUN YHUBEPCUTET» MUHUCTEPCTBA 3[PaBOOXPAHEHUS
Poccuiickoit ®enepanun, Kypck, Poccust

TIpoBeneHo n3ydeHue 3(pPeKTHBHOCTH UCIIOIB30BAHNS KOMIUIEKCHOTO MpemnapaTa «buduaym BAD nis xoppeKiuu cocTos-
HHUS MUKPOOHMOTBI TOJICTOW KHIIKHA M aHTHOKCHIAHTHBIX CBOMCTB KOJIOHOIUTOB B YCIIOBHUSAX M€HTAMHIIMH-ACCOLIMUPOBAHHOTO
nucbuosa. Ilenb — u3yunth 3(h(HeKTHBHOCTh PUMEHEHHs npemnapaTa «bupumym BAI» B yCIOBHSIX IT€éHTaMHUIIMH-aCCOILMUPOBAH-
Horo aucbnosa y meimeit. MccmenoBanne 6110 mpoBeneno Ha 60 Mbrmax guand BALB/C, KOTOPBIX pa3aeanin Ha TPH OIBIT-
Hble TpyImbl Mo 20 ocobeii B kaxcaoi. [Tocie hopMUpoOBaHHS JTEKAPCTBEHHOTO AMCOMO03a IKCIEPUMEHTAIBHBIM YKHBOTHBIM
BBOJMIN KOMIUIEKCHBIN nipemapat «bupunym BAT», B cocTaB KOTOPOro moMumMo Komiuiekca 6upuaobakTepuii BXOAUT aHTH-
OKCHJIAaHT — JMUTUAPOKBEPIeTHH. KomuecTBeHHbIE U Ka4eCTBEHHBIE UCCIIEIOBAHMS MYKO3HOH MUKPOMIOPHI KOJIOHOIIUTOB
MBIIIEH MPOBOJMIA 0aKTEPHOIOTHIECKHM MeTO10M. COCTOSTHHE CUCTEMBI MEPEKUCHOTO OKUCICHHUS JIMITHUIOB OICHUBAIN
10 COJIEPKAHUIO AIMIITHAPOTICPUKUCH U MaJIOHOBOTO JTHAJIBACTH/IA, CUCTEMbI aHTHOKCHIAHTHOM 3alllUThI 10 aKTUBHOCTH KaTa-
JIa3bl U CYMEPOKCHTUCMYTa3bl. B YCIIOBHSAX T€HTAMHIIMHOBOIO JUCOMO3a OBUTH OTMEUCHBI U3MEHEHHS KaYeCTBEHHOTO M KOJIHYe-
CTBEHHOT'O COCTaBa MUKPOMIOPHI TOJCTOM KHIIKH. DKCIICPUMEHTAIBHBIA JUCOMO3 TPUBEN K JUCOaIaHCy B pabOTe aHTHOKCHIAHT-
HOW CHCTEMBI B TKAHU KUIICYHHKA, XapaKTEPU30BaBIIEMCS] CHIDKEHHEM aKTUBHOCTH KaTajla3bl U CYNIEPOKCHUITUCMYTa3bl U YBEIHU-
YeHHWEM KOHIICHTPAIMHd MaJIOHOBOIO JHAJbJCTHIA U allWJITHAPONEePUKUCH. [IpuMeHeHne KOMIUIEKCHOTo npenapara «budumym
BAT» npuBeno K HOpMaIH3alMK MAKPOOHUOTHI TOJICTOM KHIIKK (3aperuCTPUPOBAaHO BoccTaHoBIeHHE 11 u3 16 mccmenyeMbix
MHKPOOPTraHu3MOB). IIpy KOPPEKIMH FreHTAMHIIHHOBOI'O TUCOAKTEPH03a KOMILIEKCHBIM IIPOOMOTHKOM OBLIO OTMEUCHO MOJIOMKH-
TeJbHOE BO3JICHCTBHE MpenapaTa Ha aHTHOKCHIAHTHYIO 3aI[UTy MaKpOOPraHu3Ma B KOJOHOIMTAxX. Tak, akTHBHOCTh KaTajia3bl
Bo3pocia B 1,1 pasa 1o cpaBHEHHIO C OIPEACIIIEMBIM IOKa3aTelIeM B IPYIINE «TUCON03». AKTUBHOCTD CYIIEPOKCUIIUCMYTa3bl
YBEIIUUMIIACh 110 CPABHEHHIO C TPYIIION «IUCOMO03» B 2 pa3a, MPEBbICKHIA 3HAYCHUE KOHTPOJIBHON IPYIIIbL. SHAYUTEIEHO CHU3MIACh
KOHIIEHTPAIUS TIPOTYKTOB MEPEKUCHOTO OKUCIICHHUS JUMUAOB B KOJOHOIIUTAX dKCIIEPUMEHTAIBHBIX KUBOTHBIX. Comepikanne
MaJIOHOBOTO TUANBIETHIA ¥ allUITHIPONIEPUKUCH CHU3WIOCH B 1,6 1 5,6 pa3 1Mo cpaBHEHUIO C ONPEEIISIEMbIM TTOKa3aTelIleM
TPYIIIBL «IUCOM03» COOTBETCTBEHHO.

KioueBsie ciioBa: 1uc61o3, aHTHOKCHAAHTHAS cucteMa, «budumym BAI»
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B HOpM™Me kuimeuHast MEUKpodIIopa mpeacTaBis-
eT co0oif cOaTaHCUPOBAaHHYIO KOCUCTEMY. B aToM
KOMIUTIeKce HacuuThiBaeTcs 6onee 500 BUgOB pas-
TudHBIX OakTepuii [1]. B xauecTBeHHOM cocTaBe
KUIIEYHOU MHUKPOQIIOPHI IPUCYTCTBYIOT OaKTEpHH,
BBINIOJIHSAIOIINE POJIb IPUPOAHOTO OHOCOpOEHTA.
OHHM CcIOCOOCTBYIOT JETOKCHUKAIMHM YHIOTEHHBIX
1 DK30TE€HHBIX CyOCTpPaToB M U3MEHEHHUIO (hOPMYJIbI
TOKCHUYECKHUX BeIecTB [2, 3].

IomaBnenne aHTHOMOTUKAMI OOJIMTaTHOM MHUK-
POGIIOPHI KUIIIEYHUKA COMPOBOXKIAETCS POCTOM KO-
JMYECTBA MOTEHIIUAIBHO MATOTEHHBIX MHKpPOOpPTa-
HU3MOB U MOKET BBI3BATh PA3BUTHE AUCOAKTEPHO3a
[4, 5]. K oCHOBHBIM IIpHYMHAM Pa3BUTHUS TUCOMO03a
OTHOCSIT CTPECCHI, HEOIAronpusTHOE BO3ICHCTBUE
OKpYXKAIoIIel cpespl, 3a007IeBaHUs TaCTPOUHTECTH-
HAJIBHOTO TPAKTa, OCTPBIC KUIICYHbIE HHDEKITNH.
KavecTBeHHBIE ¥ KOJTMYECTBEHHBIC U3MECHEHHS KH-
HIEYHONH MHKPOOUOTHI MPUBOAAT K MHTOKCUKAIINH
U CEHCUOWMIM3AINK, OTATOMIAIOT Pa3BUTHE MATOJO-
THYECKUX TIPOLIECCOB B KHUIIIEUYHHKE, MPETISTCTBYIOT
pereHepanum, TeEM CaMbIM SIBIISISICh BAXKHBIM 3BEHOM
B XPOHM3AIUU 3a00JI€BaHUMN KEITYJOUHO-KUIIEY-
HOTO TpakTa [6—S].

VY CTaHOBIEHO U3MEHEHHE COCTAaBA KHUILIEYHOU
MUKpPOOHOTBI, COAEPKaHUSI MPOAYKTOB MIEPEKUCHOTO
OKHCIICHHSI JIMITUIOB U (DEPMEHTATUBHOM aKTUBHO-
CTH BCE€X AJIEMEHTOB aHTHOKCHJIAHTHOH 3allUTHI
B KOJIOHOIIUTaX TOJICTOW KHIIKU MPH 3KCIIEPUMEH-
TajgbHOM Aucouose [9, 10].

OnmHUM W3 HaNpaBJICHUH METUIIMHCKUX HCCIIe-
JIOBaHHM SIBIISTIOTCS pa3pabO0TKa MEPONPHSITHIA, Ha-
MpaBJICHHBIX HA MOJJIEPKaHNEe MPOOKCUTAHTHO-aH-
TUOKCHIAHTHOTO OajaHca opraHu3ma u 3¢HEeKTHuB-
HBIX CITIOC000B Koppekimu nuconosa [11, 12].

204

B HacTosiee BpemMsi 1151 KOPpEKIUH AUCONO-
TUYECKUX HApPYHIEHUH HIMPOKO HCIOIb3YIOTCS
NpOOMOTUKH, TPEOUOTUKN U cuHOMOTUKU. Cpean
MpernaparoB ¢ MpoonoTudeckor 3(h(PEeKTUBHOCTHIO
HaUOOJIBIINI MHTEpPEC MPEACTABISIIOT KOMILIEKCHBIE
mpenaparsl, CoJep)Kamue Kak MPOOUMOTHKH, TaK
1 aHTUOKcUJaHThl. OHUM U3 TaKUX IMpernapaTroB
seiseTca«buduaym BAI», B cocTtaB KoTOpoOro,
MIOMHMO >KUBBIX aHTAarOHUCTHYECKU aKTUBHBIX BU/IOB
oudunodakrepuit B. bifidum u B. longum, BXOAUT
JTUTUIPOKBEPLETHH. JlaHHBIN TIpenapar crnocooeH
dbopmupoBaTh OHMOIIEHKY, KOTOpas BBIMOIHSET
3aUTHYI0 (YHKIUIO, Y9aCTBYeT B yKpEIUICHUH
CIIM3UCTON O00OJIOYKM KUIIEYHHKA, CHIKAs €€ Ipo-
HUIIAEMOCTb, MPEIATCTBYS IPOHUKHOBEHUIO B Opra-
HHU3M 3K30- U 3HJIOTOKCHHOB, aJUIEPT€HOB, MMOTECH-
[UATBHBIX BO30yauTesel (0ocooeHHO 3P heKTHBEH
MIPOTHB 30JI0THUCTOTO CTA(HUIOKOKKA), CIOCOOCTBYET
BOCCTaHOBJICHUIO CTPYKTYPbI CIIM3UCTBIX, CHIPKEHHIO
TOKCHYECKOW HArpy3Kd Ha MIE€YEHb U MOYKH, YIyd-
MeHUI0 PYHKIIMA UMMYHHOW CHCTEMBI U TICUCHHU
[13, 14].

Heab ucciaenoBanuss — u3yunth 3pdexTus-
HOCTh TIpuMeHeHus npenapata «budugym BAI
B YCJIOBHUSIX T€HTaAMHIIMH-aCCOLUUPOBAHHOTO JMC-
01032 y MBILIEH.

MATEPHWAJ1bl U METOADI

HccnenoBanue 6bu10 npoBeieHO Ha 60 MbIIax
muHuu BALB/c, KOTOpBIX pa3aenuiv Ha TPU OIIBIT-
Hble Tpymsl o 20 ocobeit B kaxaoi. [lepsas rpyt-
a — KOHTPOJIbHAS (MHTAaKTHBIC MBIIH). Bo BTOpyro
rpynny (Auc6uo3) BXOJIMIN KUBOTHBIE, KOTOPBIM
BHYTPUOPIOIIMHHO BBOAWIMA PacTBOpP F€HTaMHUILIMHA
B KOHIIeHTparmu 80 MKI/MJI B TiepecdeTe Ha BEC JKU-

OPUT'MHAJIbHOE MCCJIEAOBAHME. BOIIPOCBI ITMTAHMA
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BOTHOTrO B TeueHue S5 anen [15]. JKuBotHbie TpeTheit
rpynnsl (koppekius «budumaym BAI'») untparact-
PaATLHO TMOTyYaii KOMITIEKCHBINA MpoonoTuk «budu-
nyMm BAI» B Teuenne 21 nus 1 pa3 B cyTKu mocie
dbopMuUpOBaHUS T€HTAMHIIUH-ACCOLIUUPOBAHHOTO
nuconosa.

VY 3KCrepUMEHTAIBHBIX JKUBOTHBIX BCEX HCCIIE-
JyEeMBIX TPYIMI MOCIe OKOHYAHUSI BBEJCHUS T'€HTa-
MUIIFHA TIPOU3BOIMIA U3yUEHHSI COCTaBa MyKO3HOM
MUKPOQIIOPHl KUIIEYHUKA, a TaKKe aKTUBHOCTh
(epMEHTOB MEPEKUCHOI0 OKHUCIIEHUS! JIUTUIOB U aH-
TUOKCUJIAHTHOU cuctembl. MccnenoBanus ObutH
MIPOBE/IEHBI C COOTIOIEHUEM BCEX MPUHIUIIOB, OIU-
caHHbIX B KOHBEHIIMM MO 3alIUTE MO3BOHOYHBIX
YKHBOTHBIX, UCTIONB3YEMBIX ISl SKCIIEPUMEHTATbHBIX
u pyrux uenei (r. CtpacOypr, @pannus, 1986).

N3ydenue KOIMMYECTBEHHOTO U KaY€CTBEHHOTO
COCTaBa MYKO3HOW MHUKPO(DIOPHI TOJICTOM KHUIITKH
OTNBITHBIX MBIIIEH MPOBOIUIOCH MO METOAMKE
B.M. Kopmrynosa u JI.U. Kadapckoii [16, 17]. buo-
NTaThl CIU3UCTON OOOJIOUKU TOJICTOM KUIIKH OCBO-
0OXKIAICh OT XMUMYCa M B3BEIIMBAIINCH B aCEeTITHYE-
CKHUX yCJOBHSX. MaTepual IoMelIaid B CTePIITbHBIN
docharubiii Oydep B cooTHomenuu 1 : 10 u BoIACp-
KUBAJIM B HEM 2 4aca IS pa3KIKEHUs] MYIIMHA.
[Tocne 3TOoro TOTOBUIM pa3BeACHUS Marepuala
10 koHnenTpamuii 10°—10"*. ITo 0,1 ma kaxa0ro
pa3Be/ieHns B3BECH 3aCEBajJi Ta30HOM Ha MOBEpX-
HOCTh IIUTATENBHBIX cpell (KETTOUHO-COJIEBOM arap,
Calypo, kpoBsiHO#l arap, SSA-arap, LII1X-arap,
DHJII0, BUCMYT-CyIbGUT arap, oudumgoarap, JaKTo-
arap) 1 MHKyOupoBanu npu temmneparype 37 °C
B aHAYPOOHBIX M a3POOHBIX yCIOBUSIX. BhIneneHHbIe
MUKPOOPTaHU3MbI UACHTUPHUIIUPOBAIIN C UCITIOIb-
30BaHUEM MHUKPOOHUOJOTUYECKOTO aHajau3aTopa
«Multiskan-Ascent» u Tect-cuctem Ctpentorect-16,
CTA®UTect-16, SHTEPOTect-16, DH-KOKKYC-
tect-16; API 50 CHL nns unentudukanum oudumno-
Oakrepuit u nmakrobanumt. ConepkaHnue MUKpOOOB
B | rpamMme marepmana MOJCUUTHIBAIH, HUCXOJS
U3 KOJIMYECTBA BBIPOCIIMX KOJOHUN MHUKpOOpra-
HU3MOB — KosioHneoOpasyronux enuaui] (KOE)
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IPU TIOCEBE M3 MAaKCUMAJIbHOTO pa3BelICHUs, T1e
ObLT OTMEYEeH pocT He MeHee 10 KOJOoHMA, TIPU 3TOM
YUUTBIBIIM 00BbEM ITOCEBHOTO Matepuana. [[is pac-
YeTa UCTOJIb30BaH (popMyITy:
K=E/x-v-n,

rac K— KOJ'IOHI/IeO6pa3yIOHIaSI CAuHNIa, K — KOJINYCCTBO
BHCCCHHOI'O MaTcpuaja, v — KOJHUYECTBO YalICK HeTpI/I,
n — pa3BE€aACHUC, E— OGHICC KOJINYCCTBO 6aKTCprI.

YaensHOE coliep:kaHne MUKPOOOB MOJCUUTHI-
BaJIM KaK KOJMYECTBO MUKPOOPTaHU3MOB, BbIJIEJIECH-
HBIX U3 OuomnpoO, u Beipakanu B 1g KOE/r maccel
Oomonmornueckoro marepuaina [18, 19].

O cocTosiHUM MPOITYKTOB MEPEKUCHOTO OKHUCIIE-
Hust yunuAoB (ITOJ]) cynmnm o conepkaHuio Majio-
HOBOro auanpaeruaa (MJIA) u anunruaponepexu-
ceit (AI'TI). CocrosiHre aHTUOKCHIAHTHOW 3aIIATHI
OLIEHUBAJIU 10 AKTUBHOCTH ()EPMEHTOB — KaTala3bl
u cynepokcuarcmyTassl (CO/l) — B TkaHM Ku1iey-
HuKa. J[aHHBIE 3HAUEHUS ONPEAEISIN TPAJAUIIUOH-
HbIMU MeToaamu [20].

Bce pesynbTaThl MccnenoBaHuil ObBUTH CTaTH-
ctuuecku obpaboransl. [IpousBonusncs mojacuer
cpennux apupmMeTndecknx BenuduH (M), ommOKu
cpenHer apudmeTudeckoit (m), T0CTOBEpHOU pa3-
HUIBI MEXKY nokazarensmu (P) ¢ yaerom nosepu-
TETHHOU BEPOATHOCTH M0 f-Kputepuio CThIOEHTA
u F-kputeputo Ouiiepa.

PE3YJIbTATbl UCCNTEAOBAHUSA

B ycnoBusix reHTaMHIIMHOBOTO AUcOM03a ObLTH
OTMEYEHbI U3MEHEHHS KaYeCTBEHHOT'O U KOJIMYECTBEH-
HOTI'O COCTaBa MUKPO(MIIOPhI TOJICTOM KUIIKH (Tadd. 1).

KommuectBo oOuguoobaxmepuii CHU3UIOCH
B 1,4 pa3za o OTHOIIEHHUIO K KOHTPOJIHHOU TPyTITIe
u coctraBuwio lg KOE 541 £+ 0,59. Conepxanue
nenmocmpenmoxoxkkog ymeHpmmiocs B 1,1 pasa,
a 1akmoobaxmeputi B 1,5 pa3 u cocrasmio lg KOE
6,63 + 0,51 u Ig KOE 4,29 &+ 0,53 cOOTBETCTBEHHO.
Yucno nakmosonecamuguvix E. coli ymMeHbIIUIOCH
B 1,8 pa3 u coctasuio Ig KOE 1,86 + 0,56.

3HAYUTEIHHO CHU3UIIOCH KOJIMYECTBO Mpe/ICTa-
BUTENeH (hakypTaTuBHOW MUKpOdIopsl. Tak, coaep-
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Tabnnua 1/ Table 1

CocTaB MyKO3HOI MUKPOMIOPbI TOJICTOM KMLLKW MbILLEN B YCIOBUSAX FEHTAMULMH-aCCOLMUPOBaAHHOro aucouosa /
Composition of the mucosal microflora of the colon of mice under conditions of gentamicin-associated dysbiosis

BblaeneHHble MMKpoopraHnamel / KonnyecTtBo MmkpoopraHnamos, Ilg KOE/r (M £ m) /
Dedicated microorganisms Number of microorganisms, Ig KOE/r (M £ m)
"pynnbl XmnBoTHbIX / Groups of animals
KOHTpONb (MHTAKTHbIE MbILN) / Ancbnos / Koppekuus «buduaym BAT» /
Control (intact mice) Dysbiosis Correction «Bifidum BAG»

Bifidobacterium spp. 7,47 £0,66 5,41 +£0,59* 8,71+£0,75™
Lactobacillus spp. 6,55+0,59 4,29 +0,53** 6,17 £0,66*
Peptostreptococcus spp 7,43+0,56 6,63 0,51 8,61x0,71*
Enterococcus spp. 6,93+0,60 1,16 £0,54*** 6,35+0,58™
E. coli 7,22+0,70 2,67 £0,55*** 7,06 £0,73™
E. colilac «—» 3,42+0,70 1,86 £ 0,56 3,86 0,57
E. colilac «+» 0x0 0x0 0x0
Bacteroidus spp 7,21£0,64 5,09+ 0,67 8,37 +£0,88"
Clostridium spp 4,72+0,75 2,96 £ 0,69 3,71£0,89
Staphylococcus aureus 0x0 3,76 £ 0,72*** 1,47 £0,58"
Staphylococcus hem «—» 4,35+0,97 1,36 £0,53* 3,34+0,74*
Candida spp. 2,49 £ 0,66 6,22 £ 0,92** 2,83+0,76™
Enterobacter spp. 4,42 +0,7 2,46 +0,52* 3,40+ 0,63
Citrobacter spp. 3,06 £0,77 2,65+0,74 3,21 +£0,69
Proteus spp. 1,01 £0,51 Q+0*** 1,83 £0,53**
Pseudomonas spp. 00 00 0x0

Mpumeyarue: *p < 0,05 No cpaBHEHMIO C KOHTPonem, **p < 0,01 no cpaeHeHuIo ¢ KOHTPoneM, ***p < 0,001 no cpaeHeHuto ¢ KOoHTponeMm; p < 0,05
Mo CpaBHEHWIO C rpynnoi «Ancéunos», “p < 0,01 No cpaBHeHuMIo ¢ rpynnon «Ancounos», “p < 0,001 no cpaBHEHWO C rPynnon «Anucouros».

Note: *p <0.05 compared to control, **p <0.01 compared to control, ***p < 0.001 compared to control; “p < 0.05 compared with the Dysbiosis
group, “p <0.01 compared with the Dysbiosis group, “p <0.001 compared with the Dysbiosis group.

Tabnnuya 2 / Table 2
AKTUBHOCTb HPE€PMEHTOB aHTMOKCUAAHTHOW CUCTEMbI KOJIOHOLUTOB MbILLEA
B YCJIOBUSIX FEHTaMULMH-aCCOLUVMMPOBAHHOIo Ancbuosa v ero Koppekuum /
The activity of antioxidant protection enzymes of colonocytes of mice
under conditions of experimental dysbiosis and its correction

AkTtneHoctb COL, y.e. Mtm)/
Superoxide dismutase activity, y.e. (M £ m)

13,50 £ 0,81

AKTUBHOCTb KaTanasbl, Mkat/r 6enka TkaHn (M £ m) /
Catalase activity mkat/g tissue protein (M £ m)

15,20+0,82

pynnbl XXUBOTHbLIX /
Groups of animals

KOHTPONb (MHTaKTHbIE MbILLW) /
Control (intact mice)

ncbunos / Dysbiosis
Koppekuusa «buduaym BAl > /
Correction «Bifidum BAG»

Mpumeyarue: *p < 0,05 no cpaBHEHUIO C KOHTPoneM, **p < 0,01 No cpaBHeHUIO C KOHTPoeMm, ***p < 0,001 no cpaBHeHMIO ¢ kKoHTponem; 'p < 0,05
Mo CpaBHEHWIO C rpynnoi «Ancéunos», “p < 0,01 no cpasHeHuo ¢ rpynnoi «Ancbrnos», “p < 0,001 no cpaBHeHUIO ¢ rpynnoi «Ancbnos».

Note: *p <0.05 compared to control, **p <0.01 compared to control, ***p < 0.001 compared to control; “p < 0.05 compared with the Dysbiosis
group, “p <0.01 compared with the Dysbiosis group, “p <0.001 compared with the Dysbiosis group.

11,18£0,85"
12,71+0,86"

7,62+0,68***
15,30 £0,64™

Tabnnuya 3 / Table 3
Copep)XaHne NPoAyKTOB NepPeKUCHOro OKUCJ/IeHUs IMNUAO0B B KOJIOHOLMTAaX Mbiluein
B YCJIOBUSIX FEHTaMULMH-aCCOLVMMPOBAHHOIo Ancbuosa v ero Koppekuum /
The content of products of lipid peroxidation in colonocytes of mice
under conditions of experimental dysbiosis and its correction

Copepxanwne AlTl, y.e. (M +m)
Acyl hydroperoxides content, RU (M £ m)

Copepxanne MOA, Mkmonb/r Tkaum (M £ m)
Malonic dialdehyde content, mcmol/g tissue (M £ m)

[pynnbl XUBOTHbIX /
Groups of animals

KOHTpONb (MHTaKTHbIE MbILLK) / 3,20 £ 0,55 0,52+0,14
Control (intact mice)
JAncbunos / Dysbiosis 6,48 £0,81*** 1,75+0,26*

Koppekuusa «<budunaym BAI» / 4,11+0,67 0,31%0,12™

Correction «Bifidum BAG»

IMpumeyanne: *p < 0,05 No cpaBHEHWIO C KOHTPOEM, **p < 0,01 No cpaBHEHMIO C KOHTPOoNEM, ***p < 0,001 rno cpaBHEHMIO C KOHTPoneMm; p < 0,05
Mo CPaBHEHUIO ¢ rpynnoin «Ancbnos», “p < 0,01 no cpasHeHWIo ¢ rpynnoi «Ancouos», p < 0,001 No cpaBHEHWMIO C rPYMNoN «Anucérnos».
Note: *p < 0.05 compared to control, **p < 0.01 compared to control, ***p < 0.001 compared to control; p < 0.05 compared with the Dysbiosis

group, “p < 0.01 compared with the Dysbiosis group, **p < 0.001 compared with the Dysbiosis group.
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XKaHHe 6aKkmepouoos8 B KOHTPOJILHOM TpyIIe cocTa-
Buiio lg KOE 7,21 + 0,64, a npu SKCIIepUMEHTAIBHOM
TcOM03€e KOIUYECTBO UX YMEHBIIMWIOCH B 1,4 pa3a
u cocraBuio lg KOE 5,21 £ 0,73.

B cocraBe MUKpOQIIOpHI JaHHOW TPYMIIHI, TaK-
K€ KaK U B KOHTPOJBHOMU, HE yAAIOCh BBIICIUTH
2eMONUMUYECKYI0 KUUEYHYIO Nano4Ky U HedepMeH-
TUpYyIoLHe 6akTepun pooa Pseudomonas.

Yucno ycloBHO-NIATOTEHHBIX OakTepuit pooa
Enterobacter u Citrobacter ymenpmmnocs B 1,8
u 1,2 paza u cocrapuio lg KOE 2,46 + 0,52 u Ig KOE
3,06 + 0,77 COOTBETCTBEHHO.

Ha ¢one npumeHeHus reHTaMHIIMHA KOJIHYe-
ctBO rprboB poaa Candida yBenmuuwmiocs B 2,5 paza
u coctasmio lg KOE 6,22 +0,92.

W3meHeHue 4iCIIEHHOCTH MEeNTOCTPENTOKOK-
KOB, KJIOCTPHJIM, JTAKTO30HETaTUBHBIX SLIECPUXUN
u Oaktepuit poma Citrobacter spp. ObuUTH HETOCTO-
BEPHBL.

Pa3BuTHe nekapcTBEeHHOro0 AMcOHU03a Compo-
BOXJAT0Ch CHIKEHHEM aKTHBHOCTH HM3y4aeMBIX
(hepMEeHTOB aHTHOKCUJAHTHOM CHCTEMBI: KaTanasbl
u CO/JI (Tabu. 2).

B cpaBHeHMU cO 3HAYEHUSIMU KOHTPOJIBHOU
TpYIITBl AKTHBHOCTH KaTanasbl CHU3MIACh B 1,4 pasa,
CO/ B 1,8 paza.

BBeneHne reHTaMuIHA MbIIIIaM TIPUBETIO K yBe-
JIMYEHUIO KOHIEHTPALMK IPOIYKTOB MEPEKHUCHOTO
OKHCJICHUS JIMTHUIOB B TKaHU KUIIeuHUKa (Tabi. 3).

[Ipu »Tom coxepxkanue MJIA yBenuumioch
B 2 pa3a, a KOJWYECTBO AllWJITHIPONEPEKUCEd —
B 3,4 pa3a 1o cpaBHEHHIO C KOHTPOJIBHOM IPYIIION.

JI71s1 KOpPEKLMH SKCTIEPUMEHTAIBHOTO TUCOH03a
HCIIOJIb30BAJICSl KOMOMHUPOBAaHHBIN Tpemnapar «bu-
bunym BAI'». B pe3ynbrare KOau4ecTBO 6ugudo-
U gakmobaxmeputl yBenuuauioch B 1,6 u 1,4 paza
COOTBETCTBEHHO U JIOCTUIJIO KOJIMYECTBEHHOTO 3HA-
YeHHs OIpeAessIeMOro MoKasarens B KOHTpOJIE.
YucieHHOCTh Swepuxuil yBeanuwiach B 2,6 pasza
u cocraBwia IgKOE 7,06 + 0,73, 4To COOTBETCTBYET
YHCIIOBBIM 3HAYEHUSM OMPEACIIIEMOT0 MoKa3aTels
B KoHTpoJie. KonmuuecTBo 3010mucmozo cmaguno-
Kokka U TpuboB poda Candida cuuzunoch B 2,5
(1gKOE 1,47 £ 0,58) u B 2,2 pa3a (IgKOE 2,83 +
+ 0,76) COOTBETCTBEHHO, IO CPABHEHUIO C TPYIIIOi

ORIGINAL ARTICLE. PROBLEMS OF NUTRITION

«OKCTIepUMEHTANBHBIN arcOno3». ComepkaHue yc-
JIOBHO-TIATOT€HHBIX MUKPOOPTaHU3MOB pona Entero-
bacter Ha QoHe Tepanyy KOMIUIEKCHBIM IPEnapaToM
YBEIMYUIOCH B 1,4 pa3a o CpaBHEHUIO C TPYIIION
«OKCTIEPUMEHTATBHBIN TUCOM03». 3aperucTpupoOBaHO
MOSIBJICHHE B COCTaBE MUKPOOUOTHI OaKTepuii poda
Proteus (1gKOE 1,83 +0,53).

JlocTOBEpHBIX U3MEHEHHI COJIEp KaHUs POJIOB
Clostridium u Citobacter He 3apeTrHCTPUPOBAHO.

[Ipu KOppeKLnu TeHTaMHUIIMHOBOIO JUcOaKTe-
pro3a KOMIUIEKCHBIM niperniapatom «budumym BAI»
OTMEYEHO MOJIOKUTENbHOE BO3/IEHCTBHE IIpenapara
Ha aHTUOKCUJAHTHYIO 3alIUTy MaKpOOpraHu3Ma
B KOJIOHOITUTAX (cM. Tabm. 2). Tak, akTMBHOCTB ep-
MEHTa Karaja3bl Bo3pocia B 1,1 pa3za, He mocturia
MOKa3aTess TPYIIbl MHTAKTHBIX KUBOTHBIX. AKTUB-
HocTh (hepmenTa COJl yBenmuumiach 1o CpaBHEHHUIO
C TPYIIION «IUCOMO3» B 2 pasa, MPEBbICUB 3HAUYCHUE
KOHTPOJIBHON TPYMIIBL. 3HAYUTENHHO CHIU3UIACH KOH-
nentparus npoayktoB [TIOJI B KomoHOIUTaX dKC-
NepUMEHTANbHBIX KUBOTHBIX. Conepkanue MJIA
u AI'TI causunocsk B 1,6 pa3 u 5,6 pa3 o cpaBHEHHUIO
C ompefensieMbIM TOKa3aTelneM TPYIIIBI «IUCOn03»
COOTBETCTBEHHO.

OBCY>XXAEHUE

DKCcIepUMEHTABHBINA TUCOMO03 BBI3BIBAET JTUC-
OanmaHc B paboTe aHTUOKCUAAHTHON CHCTEMBI B TKa-
HU KUIICYHUKA, YTO MPOSBISETCS B CHUXKEHUU
akTuBHOCTHU Katanasbl 1 CO/l u yBenn4eHUH KOH-
uentpauuu MIA u AT'TL

[Tpumenenne KomIieKCHOTO Tipernapara «budu-
nyMm BAT npuBeno Kk HOpMalTu3alud MUKPOOHOTHI
TOJICTOM KUIIKH M BOCCTAHOBJIEHHIO AaKTUBHOCTHU
(bepMEeHTaTUBHOI CHCTEMbI 1 HOPMAaJIU3allUU IPo-
uecco ITOJI. D10 mo3BomsteT mojaraTb, YTO BXOMS-
IIMI B COCTaB TUTHIPOKBEPLIETUH MPUBOJIUT K MOBBI-
HICHUIO aJJaNTAIlMOHHBIX U KOMIIEHCATOPHBIX BO3MOXK-
HOCTE MaKpOOpraHu3Ma Mpu SKCIEPUMEHTATILHOM
FeHTaMHIIMH-aCCOLIMUPOBAHHOM JIUCOHO3e.

3SAKJTIOMEHUE

Koppekiust reHTaMUIITHOBOTO AHCOM03a KOMII-
nexcHpIM TipenapatoM «budumaym BAI» criocobet-
BOBAJIO BOCCTAHOBJIICHHIO COCTaBa MUKPOQIIOPHI TOJI-
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THE EFFECTIVENES OF COMPLEX DRUG “BIFIDUM BAG”
FOR STATUS CORRECTION OF LARGE INTESTINE MICROBOICENOSIS
AND ANTIOXIDANT PROPERTIES OF COLONOCYTES
IN EXPERIMENTAL DYSBIOSIS
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Abstract. The effectiveness of complex drug “Bifidum BAG” for status correction of large intestine microbiocenosis
and antioxidant properties of colonocytes in experimental dysbiosis has been studied. Acomplex drug was administered to experi-
mental animals, which includes Bifidobacterium and Dihydroquercetin. Quantitative and qualitative study of large intestine was
done in mices by bacteriological method. The state of lipid peroxidation system was evaluatedaccoding to the content of acylhyd-
roperoxide and malonic dialdehyde. The state of antioxidant protective system was reached by means of catalase and superoxide
dismutase activity. Experimental dysbiosis was shown as significant changes in mucosal microflora, changes colonocytes
antioxidant properties. The use of the complex preparation “Bifidum BAG”, led to the normalization of the colon microbiota
(11 of 16 microorganisms were recovered). After correction gentamicin-associated dysbiosis with a complex probiotic, a positive
effect of the drug on the colonocytes antioxidant defense was noted. So the activity of catalase increased 1.1 times, compared
with the determined index in the group “dysbiosis”. The activity of superoxide dismutase increased 2 times in comparison with
the group “dysbiosis”, exceeding the value of the control group. The concentration of LPO products in colonocytes of experimental
animals decreased significantly. The content of malonicdialdehyde and acylhydroperoxide decreased 1.6 times and 5.6 times
in comparison with the determined index of the group “dysbiosis”, respectively.
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HECOOTBETCTBUE CTATUCTUYECKUX OAHHbIX O PAHEHbIX
nnornsinx B AOPOXXKHO-TPAHCINMOPTHbIX MPOUCLLECTBUAX
COrMMACHO OPUUUNATIbHBIM AOKYMEHTAM PA3JIN4YHbBIX BEOOMCTB

N.C. MeabnukoBa, E.JO. IlIkaToBa

DdenepanbHOE TOCYIapPCTBEHHOE OO/ IKETHOE 00pa30BaTelIbHOE YUPEKICHUE BBICIIEro 00pa3oBaHuUs
«IxeBckas rocyiapcTBEHHAS MEAUIIMHCKAS aKaIeMUsD»
Munucrepcra 3apaBooxpanenus: Poccuiickoit ®enepauuu, r. Mxesck, Poccus

E>xxeronHo Ha 3emie B pe3yibTaTe HOpPOXHO-TpaHcnopTHBIX npoucmectsuid (JATIT) norubaer 1,25 MmwnmoHa yenoBek
1 50 MIJIMOHOB IOJTy4Yar0T TPAaBMBI Pa3IMYHON CTEIEHH TSDKECTH, U3 KOTOpbIX Oosee 30% morudmmx — oI TpyAoCcnocoo-
HOTO BO3pacTa. DTO JUKTYET MPUHATHE PEIIUTEIHHBIX Mep B cepe MpoPUIaKTUKK ¥ ukBuaanuu nocineacteuit JJTII, uro
TpeOyeT MoAPOOHBIX U IOCTOBEPHBIX CTATUCTHYCCKUX JTaHHBIX.

L]ens: ipoBeCTH CpaBHEHHE CTATUCTUYECKUX JAHHBIX 10 moruOmmM u panensiM B JTII B Y amyprcekoii Peciyomuke (YP)
3a2011—2016 rr.

Mamepuanst u memoowi. CTaTUCTHYECKHE JAaHHBIEC OIYYCHBI U3 OpHUIHANIBHBIX 0a3 JaHHBIX BIOIKETHOro yupexaeHus
3IpaBOOXPaHEHUsT Y IMypTCKoi PecryOmuku «PecryOarKkaHCKUi METUIIMHCKAN HH()OPMAIHOHHO-aHAIUTHYESCKUI 1IEHTP MUHH-
cTepcTBa 31paBooxpaHeHus Y nmyprcekoi PecryOmukm»y («PMUALL o YP», M3 YP) n odunmansHoro caiita I'ocaBTOMHCTIEKITAN
«I'maBHOE ympaBjIeHHE M0 00ECIEUCHHIO 0E30IaCHOCTH JOPOYKHOIO IBMKEHHS MHUHHCTEPCTBAa BHYTPEHHHX €)1 POCCHITCKO#
Denepanun» («I'YOB/I MBJI Poccum», TMIBJ1/]). Pacder mokasaresneit mpoBeeH ¢ IOMOIIbIO BEIYUCICHHS CpeaHer apud-
METHYECKOW MPOCTOH, OMNOOK Perpe3eHTaTUBHOCTH, ONpEeieHa JOCTOBEPHOCTh Pa3IMUMil ITOKa3aTee Mo ~-KPUTEPHIO
CTbIOJEHTA.

Pesynomameut. YcranosneHo, uro nannsie «I'YOBJJI MB/] Poccrm» u «PMUALL mo YPy» 1o morudnmm u paneHsM B JITTI
3HauuTeNbHO oTimyaroTcs. [lo manueiM TUBJIJ] 3a 2011—2016 rr. Ha moporax Ymmyprtuu morud 1471 genosek, mo M3 YP —
1165 genosek, npu nepecuere Ha 100 THIC. HACENIEHHS TOT MMOKa3aTeNb paznmyaercs B 1,3 paza (p < 0,05).

B cpenHeM 3a MEATHICTHUIA TIEPUOJT ©KETOAHO Ha goporax YP no odpwmmamsaemv ganaeM [TUBJ1J] momydaroT HecMepTenbHbIC
tpaBmsl 120,0 £ 22,6 ma 100 TIC. Hacenerus, mo M3 YP — B 2 pa3za game (p < 0,05) (230,4 + 38,1 ua 100 ThIC. HaceneHNs).

3axniouenue. CpaBHUTEIBHBIA aHATH3 O TOPOXKHO-TpaHcopTHOM TpaBMmatusme «['YOBJI/] MB/l Poccum» u « PMUALL
o YP» mokazan HECOOTBETCTBHE CTATUCTHYECKUX JAHHBIX IO TMOTHOIINM W PaHEHBIM, 9TO TPeOyeT IepecMOoTpa CHCTEMBI yueTa
JTTI 1 ©u3MEHEHHsI CXEMBI Iepeaadn HHHOpMaIum.

KiioueBbie cj10Ba: OPOKHO-TPAHCIIOPTHBIA TPaBMaTH3M, JOPOKHO-TPAHCIIOPTHOE Npoucinectsue, nornommid B JJTTI,
panenbiit B JITII, yuer, cTaTUCTHYECKUE JAHHBIE

Omeemcmeennulii 3a nepenucky: MensHukoBa Vpuna CepreeBHa, acriupaHT Kadeapbl MeIUINHBI KaTacTpod 1 6€30I1acHOCTH
sxkusHegesTensHocTy @I'bOY BO «MxkeBckasd rocyiapcTBeHHas MEIULUHCKas akaaeMus», Munsapas Poccun, r. MxeBsck,
yi. KommyHapos, 281, 426034, Y nmyptckas pecnyoiuka, r. Mbxesck, Poccust.
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JlOpOXKHO-TpaHCHOPTHBIE  MPOUCHIECTBUS
(ATIT) — onna U3 cepbe3HbIX MPOOIEM COBPEMEH-
HOCTH, KOTOpast yrpokaeT TF0O0MY YEeTIOBEKY B MHUpE.
ITo nanHbIM BecemupHOM opraHu3anuu 31paBooXpa-
HEHUs, B MUpe exkeroqHo B pesynbtate [ TII moru-
Oaet 1,25 muutnoHa 4yejioBeK U 50 MUJUIMOHOB I10-
Jy4aroT TPaBMbI pa3IMYHON CTENEHU TsShKeCTU. boree
30% moru6mmx B I TTI cocTaBmistoT mroau Hanbosee
aKTUBHOTO TPYAOCIOCOOHOTO BO3pacta — 26—
41 rom [1—3].

JI1st BBIXOIa M3 3TON CUTyaIluud HEOOXOIUMBI
pelmTeabHbIe MEPHI IO KOHTPOJIIO HaJ TOPOXKHOMN
00CTaHOBKOUW M MpOo(UIAKTHKE TOPOKHO-TPAHC-
nopTHoro TpaBMaru3Mma. Jlro0oe miaHupoBaHue
HOBBIX MPOTPAMM IO OOECTIEUEHHI0 OE30MaCHOCTH
JOPOXKHOTO JIBIKEHHS HAUMHAIOTCS cO cOopa U aHa-
T34 CTATUCTUYECKUX JAHHBIX, KOTOPBIE JTOJIAKHBI
OTpa)kaTh MOJIHYIO U JIOCTOBEPHYIO KapTUHY IPO-
MCXOJIAILEr0 Ha JOPOTaxX CTPaHBbI.

eap padoThI: IPOBECTH CPABHUTENHHBIN aHa-
3 OUIMATBHBIX CTATUCTUYECKUX JAAHHBIX MO TIO-
rubummM U paneHsiM B TII B Y nmyprekoit Pecry6-
mke (YP) 3a 2011—2016 rr.

MATEPWAJIbl U METO/bI

Ha nepBoM stane nccnenoBanus U3y4eHbl HOp-
MaTHBHO-TIPABOBBIE JOKYMEHTHI [4—S8] ¢ uHpop-
MallMOHHO-IIpaBoBeIX noprtanoB «I'’APAHT.PY»
u «KouncynbranTlntoc» 11 BBISIBICHUS] OCHOBHBIX
HOHATHUH B cepe TOpOKHO-TPAHCIIOPTHBIX MPOUC-
HIECTBUI U X TpakToBKHU. Ha BTOpOM 3Tane npo-
BeJIeHA BHIKOMMPOBKA JTAHHBIX 0 MOTHOIINM H pa-
HenbIM B JITTI u3 6a3 nanubix bromkeTHOro yupex-
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JICHUS 37paBOOXpaHeHus Y IMypTckoi PecryOnmku
«PecnyOnuKaHCKU MEIUIIMHCKUNA WH(OpPMAITHOH-
HO-aHAJIMTUYECKUI 1eHTp MuHucTepCcTBa 3/1paBo-
oxpanenus Yamyptckoi Pecyomukm»y («PMUAL]L
o YP», M3 YP) u opurnmansHoro caiita ["'ocaBro-
MHCTIEeKIH «] J1aBHOE yTIpaBJIeHUE 10 00ECIICUEHUIO
0€30MacCHOCTH JIOPOKHOIO JBMKEHHS MUHHCTEp-
CTBa BHYTpeHHUX Jaen Poccuiickoit denepannm»
(«I'YOB MB/JI Poccumny», 'MB1/1). MaTemartuko-
CTaTUCTUYECKUI aHaAJIW3 BKJIOYal BBIYHUCIEHUE
cpenHel apu(METHIECKOM MPOCTOM, OIMOOK penpe-
3€HTaTUBHOCTH, ONPENEIECHUE JOCTOBEPHOCTH pa3-
Tu4ui 1o t-kputepuro CTbIOJEHTA.

AHa/IM3 HOPMATHBHO-IIPABOBbIX I0KYMEH-
ToB. CornacHo «IIpaBunam ydera 10pOKHO-TPAHC-
MOPTHBIX MPOUCIIECTBUID, YTBEPKIECHHBIX MOCTa-
HoBiieHueM IIpaBurensctBa Poccuiickoit dPepe-
paruu oT 29.06.1995 r. Ne 647 (¢ u3MeHEHUSIMU
Ha 04.09.2012 r.), OTBETCTBEHHBIMH 3a OTYCTHOCTh
o JATII sBisAroTCS Opransl BHYTPEHHUX JEJI, KOTO-
PBIM TIEPENAIOTCS TAHHBIE OT BIIAJEIbIIEB TPAHCIIOPT-
HBIX CPEJICTB, TOCYJapCTBEHHBIX OPraHOB YIIPaB-
JIEHUsI aBTOMOOWIBHBIMU JOPOTaMU, BIAJEIbIICB
BEJOMCTBEHHBIX M YaCTHBIX AOpOr. MenuluHcKue
OpraHHU3allM BeOyT y4eT MOTHOIINX U pPaHEHBIX
B JITII 1 coobmaroT exXeTHEBHO B OPTaHbl BHYTPEH-
HUX JI€JI IO MECTY CBOETO HAaXOXKIEHUS UX KOJIH-
yecTBo [5].

Jns Toro 4YrtoOBI COMOCTAaBUTH JIaHHBIE
«'YOBJJI MBJI Poccum» u «PMUAILL o YP»,
Ba)XHO paccMoTpeTh NoHITHS «JITID», «moruGrmmit
B [TII», «panensiii B ATII». Cormacuo Otpac-
JIEBOMY JOPOKHOMY METOANYECKOMY JOKYMEHTY

OPUT'MHAJIBHOE UCCJIEJOBAHME. OPTAHM3AIIA 3IPABOOXPAHEHIMS M OBILIECTBEHHOE 3/IOPOBBE
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218.6.015-2015 «Pexomenmaiuu 1o y4eTy ¥ aHAII3y
JIOPOXKHO-TPAHCIIOPTHBIX MTPOUCILECTBUH Ha aBTO-
MOOUIBHBIX noporax Poccuiickoit denepanuny,
®denepanbHOMy 3aKkoHY OT 10.12.1995 Ne 196-D3
(pen. ot 26.07.2017) «O 6e30macHOCTH JOPOK-
HOTO JBI)KEHMSD U IIOCTaHOBJIEHUIO [IpaBuTenscTBa
Poccutickoit ®enepannu ot 29.06.1995 r. No 647
«O6 ytBepxkaenun IlpaBun ydera T0pOXKHO-
TPAHCIIOPTHBIX MPOUCHIECTBUI» (C U3MEHEHUAMHU
Ha 04.09.2012 r.) NpUHATHI CIEAYIONTUE TTOHATHS:
«JIOPO’KHO-TPAHCIIOPTHOE MPOKCIIECTBUE» — COOBI-
THE, KOTOPOE MPOMU3O0ILIO B PE3YyIbTaTe ABUKCHUS
no popore TpancnoptHoro cpezactsa (TC) u ¢ ero
y4acTueM, Ipu KOTOPOM TOTHOJIHM WM PaHEHbI JFOIH
W/WIM IPUYMHEH MaTepHaIbHbINA yIepo; «oruOmmii
B JOPOXHO-TPAHCIOPTHOM IPOUCIIECTBUM» —
yenoBek, norudumii B ATII nubo ymepuuii ot ero
nocneAcTBUi B TeueHue 30 mocienyrommx CyToK;
«paHEHBIH B JOPOKHO-TPAHCIIOPTHOM IIPOUCLIECT-
BUW» — 4esloBeK, nojryyuBmui B A TII TpaBmel
Pa3IUMYHOM CTENEHU TSXKECTH, B PE3YJIBTATE KOTO-
PBIX ObUT TOCIIUTATU3UPOBAH HAa CPOK HE MEHEe O~
HUX CYTOK JTUOO MOJy4rJ1 aMOyIaTOpHOE JICUCHHUE;
«J1opora» — 00yCTpOSHHAs WM TIPUCIIOCOOTICHHAS
U UCIOJIb3yeMasi ISl ABUXKEHMS TPAHCIOPTHBIX
CPEZCTB I10JI0CA 3€MJIN JINOO MOBEPXHOCTh UCKYC-
CTBEHHOTO COOpYykeHus [6—8].

MMHHUCTEPCTBO 3APABOOXPAHEHUS] TAKKE IOJIb-
3yeTcs 3TUMU MOHATHIMHU, HO IPUMEHSIET U IpyTrHe
TEPMHHBI, TaK KaK JIF000e 3a00JIeBaHUE KOJTUPYETCS
o cucreme MexayHapoIHOH KiaccuduKamum 60-
ne3neit 10 nepecmotpa (MKbB 10). B MKB 10 BcTpe-
YaloTCA CIEAYIOIUEe HNOHATUA: «TPAHCIOPTHBIN
HECUaCTHBIH ClTydai» — r000i HecuacTHBIN CiTydJaii,
CBSI3aHHBIN C YCTPOMCTBOM, KOTOPOE MCIIOJIB3YETCA
B JJaHHOE BpeMs Ul IEPEBO3KHU MACCaKUPOB WIIH
I'PY30B; «JIOPOKHBII HECYACTHBINA CIIydai» — 3TO
1100011 HecHacTHBIN Cilyyail, CBSI3aHHBIA C MOTOp-
HBbIM TPAHCIOPTHBIM CPEACTBOM, IMPOU3OLIEAIINN
Ha OOLIECTBEHHOM aBTOMAarucTpaliy; «HeJOPOKHbIH
HECUaCTHBIN CITy4ai» — JF000i HeCUacTHBIN CiTy4ai,
CBSI3aHHBIN C MOTOPHBIM TPAHCIIOPTHBIM CPEZICTBOM,
NPOUCLIEIINIA B TFOOOM MecTe, KpoMe OOIIEeCTBEH-
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HOW aBTOMAarucTpaiy; «OoOIEeCTBEHHAs aBTOMAarucT-
patb (IIOCCE) WM YIIHIIa» — BCS ITUPHHA MTOJIOCHI
MEXIy MpaHULIAMU BJIQJIEHUH WM APYTHMH OrpaHu-
YUTETHHBIMU JIMHUSIMU BCSIKOTO MTPOE3KET0 MyTH WU
MecTa, Kakas-In00 4acTb KOTOPOTO OTKPbITA AJIA
JBIKEHUs OOIIECTBEHHOIO TPAHCIIOPTa WM OTAENb-
HBIX JIUI] COTJIACHO OOBIYAI0 MIIH 3aKOHY [9].

Bce TepmuHBI COOTBETCTBYIOT (hOPMYIHMPOBKAM
MEXTyHapOHBIX OpraHW3aIMid B o0iacTu Oe3zomnac-
HOCTU JIOPOKHOTO JBIKEeHUS (MexnyHapoaHas
rpyIIa JaHHBIX U aHalInu3a 0€30MacCHOCTH JT0POXK-
HOTO JBIKEHHS, BcemupHas opraHusamnus 371paBo-
oxpanenus) [10, 11].

[TonsTHe «I0pora» B HOPMATHUBHO-IIPABOBBIX
JIOKYMEHTaX OJIMHAKOBO C MOHITHEM «OOIIEeCTBEH-
Hasi Maructpaiby. COOTBETCTBEHHO, TMOHSITHE «IO-
poxHO-TpancnopTHoe npowuciiectsre (ITI1)» mox-
HO TIPUPABHATH K MOHSATUIO «JIOPOKHBINA HECUYACTHBII
ciy4aii (JITHC)».

PE3YJIbTATbl UCCJIEAOBAHUA
N NX OBCYXXAEHUE

[To manaeiM «I'YOB/IJI MB/I Poccumn» 3a msth
aet ¢ 2011 mo 2016 rr. Ha oporax Y aMypTUu orud
1471 uenosek, no ganueiMm «PMUAILl o YP» —
1165 uenosexk. IIpu nepecuere Ha 100 Thic. Hacene-
HUSI KOJTMYECTBO MOTHOIINX pa3iuyaeTcs B JO00M
n3yvaemsbiid Tox B 1,30 = 0,02 paza (p < 0,05)
(puc. 1). Takoe paznuime, CKOpee BCETO, CBI3aHO
¢ teM, uto knaccudukaruss MKb 10 nmeer takue
KO/bI 3a00JI€eBaHUM, KaK TpaBMa BCIIEICTBUE «HE-
YTOUHEHHOT'O TPAHCIIOPTHOI'O CITy4ash U «HEAOPOXK-
HOT'0 HecyacTHOro ciydas». [loatomy noruOuue
B JITII MOryT monacTh B 3TH KaT€rOPUU BCIEICTBUE
Pa3IM4YHON UHTEPIIPETALN MEAULIMHCKUMU COTPYI-
HUKaMH 3TUX NOHSTUN WINM BBUIY HEMOJHBIX JIaH-
HBIX O TIOTHOIIHNX.

Cnenyer OTMETUTh, UTO IMHAMHKA CMEPTEIb-
HBIX CJIy4yaeB OT JOPOKHO-TPAHCIOPTHOI'O TpaB-
MaTHU3Ma MMella 10CTOBEpHO cHIbkeHue (p < 0,05)
3a Bech uccnenyemsiid nepuoa: ' MBAJ[ — Ha 6,9
Ha 100 teIc. Hacemenus, M3 YP —na 5,5 ma 100 ThIC.
HaceneHus (puc. 1).
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8 «T'YOBOA MBI Poccripy, «MTSD of the RF»
= «PMHAILIo VP», KRMIAC of the UR»

Puc. 1. luHamurka ypoBHS NOrnbLINX B OPOXHO-TPAHCMOPTHBIX MPOWCLLECTBUSX
1 OT JOPOXHbIX HECHYACTHBIX cy4aes 3a nepuopg c 2011 go 2016 rr.,
Ha 100 TbiCc. HaceneHuns

Fig. 1. Dynamics of the level of those killed in road traffic accidents
from 2011 to 2016, per 100 thousand of the population

2012
# «TYOBOA MBI Poccrnpy, «KMTSD of the RF»
= «PMHUAILTo VP», «KRMIAC of the UR»

2013

2014

2015 2016

Puc. 2. lInHamuika ypoBHS NOCTPaAaBLUNX B LOPOXHO-TPAHCMOPTHBIX MPOUCLLECTBUSAX
3a nepvog ¢ 2011 o 2016 rr., Ha 100 Tbic. HaceneHus

Fig. 2. Dynamics of the level of victims in road accidents
for the period from 2011 to 2016, per 100 thousand population

VYposenb panenbix B JTII Tak ke 3HaYUTETHHO
ormuuaics. [lo nanaemv I'MBJ1/I, yucno nocrpanas-
KX 3a 6-1etHuid nepuoy cocraBuiio 10 930 yenosek,
a o ganaeiM M3 YP — 20 987. B cpeanem exxeron-
HO MEJIUIMHCKUE OpraHu3auuu Y aMyprckon Pec-
MyOJMKA PETUCTPUPOBAIA PAHEHBIX B 2 pa3a dare
(p <0,05), vem TUBJIJ] VP (230,4 + 38,1 u 120,0 +
+ 22,6 panensix Ha 100 ThIC. HacENEHUSA COOTBETCT-
BEHHO) (puc. 2).

JluHamuKa ypoBHSI paHEHBIX HMEET BOJIHOOO-
pa3Hoe TeYEHHE ¢ MAaKCUMAJIbHBIM TEMIIOM YOBLIN
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B 2014 r. (83,4% — M3 VYP) u poctom B 2016 T.
(102,2% — M3 VP; 159,1% — I'IBN) (puc. 2),
B CBS3U C 4eM ypoBeHb paHeHbIX B [ITII ocraercs
HEOIPeIETICHHBIM, TaK KaK 3HAYEHUsI IBYX BEJJOMCTB
pasHsITCS U AMHAMMKA [OoKa3areseil IMeeT POTUBO-
MOJIOkKHOE HarpasiieHue. [loaTomy 1t00bie BHIBOIBI
00 s dexruBHOCTH Mep 0 6opbde ¢ JITII Ha ocHo-
BaHUH JJAHHBIX O MOCTPAAABIINX SBJISIOTCS COMHH-
TEJIbHBIMU.

OCHOBHBIMU MPUYHMHAMH TaKOTO HECOOTBETCT-
BUS SIBIISTFOTCSI TPH OCHOBHBIX (pakTopa. Bo-niepBrix,

OPUT'MHAJIBHOE UCCJIIEAJOBAHUE. OPI'AHM3AIMA 3IPABOOXPAHEHIS Y OBIIECTBEHHOE 3/JOPOBBE
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paHEeHbIE MOTYT OOpalIaThCcs B JieYeOHOE YUpEeKIe-
HHe Yyepe3 kakoe-1mbo Bpems nocie JTII, Bo-BTO-
pbIX, AaHHbIE O KoauuecTBe paHeHslx B I TII mepe-
JAI0TCA MeAUIMHCKUMU opranu3anusaMu B ['MB 1]
HE B NOJHOM 0o0ObeMe. B-TpeTbux, manueHT MOXeT
JICUUTHCS B HECKOJIBKMX MEIUIMHCKUX OpraHu3aliy-
SIX, B CBSA3U C YEM BO3MOYKEH ITIOBTOPHBIN €r0 y4eT
kak pa"enoro B JITII.

3AKJIIOMEHUE

CpaBHUTENBHBIN aHATU3 JaHHBIX O JOPOKHO-
TPaHCIIOPTHOM TpaBMaTu3Me Mo OQUIMATIbHBIM Oa-
3aM maHHbIX «['YOBJJI MB/JI Poccum» n «PMUALL
1o YP» BbIABUJI pacX0kK/I€HUE CTATUCTUYECKUX JIaH-
HBIX 110 orudmmM 1 paersM B JITII. 3to nmpuso-
JTUT K UCKKCHUIO PEaTbHOU JTOPOKHOW KapTHUHBI
U, COOTBETCTBEHHO, K HETOUHBIM BBIBOZAM O ITPOBO-
JTUMBIX MEPONPUATHSIX COITIACHO TOCYAapCTBEHHBIM
MPOTPaMM I10 TOBBIIICHUIO OE30MaCHOCTH Ha JI0pO-
rax, 4To B OyIyIIeM MOXET MPUBECTH K HedhPek-
THUBHBIM HOBBIM Tporpammam. [lomoGHbIe pobiemMbl
BBISIBIIEHBI U B JIPYTHX CTpaHax, Takux Kak Mramus,
Ascrpanus, bpaswnus, Upan, Eruner, Kuraii, [lepy
[12—18]. TTosTOMy €BpOIEHCKIE AKCIEPThI YTBEP-
KIAIOT 0 HEOOXOAMMOCTH CO3JaHUS HOBOW HIIH
COBEPILIEHCTBOBAHUH CYIIECTBYIOIIEH CUCTEMBI JIs
cbopa nHpopManuU Mo JOPOKHOMY TpPaBMATHU3IMY
U 00YYEeHHIO TIepCcCoHaNa MPaBUILHOMY BBOIY JaH-
Heix o JITIT [18—23].

CornacHo MOMY4YEeHHBIM pe3yibTaTaM HEo0Xo-
JIMMO, BO-TIEPBBIX, Ha ypOBHE MUHMCTEPCTBA 3/1pa-
BOOXPAHEHUS TMPOBECTH OOYYCHHE MEIUITMHCKUX
pabOTHUKOB U Pa3bsICHUTh OCHOBHBIE MOHATHUS
nio koaupoBanuto nmorudmx B ITI1 B cooTBeTcTBIM
¢ MKB 10, Bo-BTOpBIX, pa3paboTaTh peKOMEHIAIIHT
JUTST METUITMHCKUX PAOOTHUKOB TI0 YYETYy TOTHOIIHX
u pa"enbix B JATII, B-TpeTbux, cO34aTh €AUHYIO
0a3y JaHHBIX IO MOTHOIITUM M PAHEHBIM JJISI BCEX
MUHHUCTEPCTB, YUYaCTBYIOUIUX B JTUKBUIALUH TIO-
CIIEJICTBUNA JTOPO’KHO-TPAHCIIOPTHBIX MPOUCIIECTBUM,
SIBJISIFOIIMICS KaK OJIMH U3 METOJIOB CKOOPAMHUPO-
BaHHOT'O, CTPYKTYPHUPOBAHHOTO U MOJIHOTO cOopa
uH(popMaMu 0 JOPOKHOU OOCTAaHOBKE B OJTHOM
MecTe, 4To OyJeT crnoco0CcTBOBATh (P (HEKTUBHOMY
MEXBEIOMCTBEHHOMY B3aWMO/IEUCTBHUIO.
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THE DISCREPANCY OF STATISTICS
ON THE NUMBER OF ROAD TRAFFIC DEATHS AND INJURED ACCORDING
TO OFFICIAL DOCUMENTS OF VARIOUS DEPARTMENTS
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Abstract. Every year on the Earth, as a result of road accidents (road traffic accidents), 1.25 million people are die and
50 million are injured of varying degrees of severity, of which more than 30% of the dead are people of working age. This dictates
the adoption of decisive measures in the field of prevention and elimination of the consequences of accidents, which requires
detailed and reliable statistical data.

Aim: to compare statistical data on the dead and injured in road accidents in the Udmurt Republic for 2011—2016.
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Materials and methods. Statistical data was obtained from the official databases of the Budgetary Healthcare Institution
of the Udmurt Republic “Republican Medical Information and Analytical Center of the Ministry of Health of the Udmurt Republic”
(“RMIAC of the UR”, MH of the UR) and the official website of Traffic police “Main Traffic Safety Directorate of the Ministry
of the Interior of the Russian Federation” (“MTSD of the RF”, TP). The calculation of the indicators was carried out using
the calculation of the arithmetic mean of simple, errors of representativeness, the reliability of differences of indicators by the
Student’s #-test was determined.

Results. 1t has been established that the data of the “MTSD of the RF” and “RMIAC of the UR” for the dead and injured
in road accidents differ significantly. According to TP for 2011—2016 years 1471 people died on the roads of the Udmurt
Republic, according to the MH of the UR — 1165 people, which, when converted to 100 thousand people, this figure differs
1.3 times (p < 0.05).

On average, over the five-year period, according to official data of the traffic police, non-fatal injuries of 120.0 + 22.6
per 100 thousand people annually get on the roads of the Udmurt Republic, according to the Ministry of Health of the Udmurt
Republic — 2 times more often (p < 0.05) (230.4 + 38,1 per 100 thousand population).

Conclusion: A comparative analysis of road traffic injuries “MTSD of the RF” and “RMIAC of the UR” showed a dis-
crepancy in statistical data on the dead and injured, which requires a revision of the system of accounting for accidents and
changes in the scheme of information transfer.

Key words: road traffic injuries, road traffic accident, the number of road traffic deaths, injured in an accident, registration,
statistical data
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TPESOBAHNA K ODOPMJIEHUIO CTATEN

OpuruHaIbHBIE CTAThH JOJDKHBI COIEPKATh Clie-
JIOIIME pa3lieNbl: pe3loMe, BBEICHUE, MaTepHalIbl
U METO/Ibl, pe3YJIbTaThl UCCIEOBaHU, 00CyXKIeHUe
PE3yNbTaTOB, BHIBODI.

Ucnonp3yercs pemaktop Microsoft Word.
Mpudt Times New Roman. [Teuats — uepe3 onun
naTepBal. Ha3zeanue crarbu — mpudt 14, KUPHBIA,
INPOIIUCHBIE 6yksBel. Jlanee uepe3 MHTEpBal
[0 LIEHTPY CTPOKHU YKa3bIBAIOTCSI MHUIUANBI U (a-
MWINK aBTopa (aBTOpOB) mpudToM 14, KUpHBIM
(manpumep, A.B. UBanoB"?), cTpokoii Huke —
MIOJIHbIE Ha3BaHUs MecTa pabOoThl KaKJ0To aBTOpa
(YHUBEPCHUTET, HHCTUTYT), TOPOJa U CTpaHbI mIpud-
ToM 14, npsiMBIM, TIPOCTBIM (HanpuMep, 'Poccuiickuii
YHUBEPCUTET JIpYy>kObI Hapo 0B, MockBa, Poccus;
*UuctuTyT Boaabix mpodnem PAH, Mocksa, Poccus).

[lepen TexkcToM CTaTbU MOMEIIAETCS PE3IOME
Ha pYCCKOM s3bike mpudToM 14, nmpsmbiM. B Hem
JOJKHBI OBITH KPAaTKO OTPa)K€HbI CYTh MPOOIEMBI
(ueMy mocBsiiieHa paboTa), UCIOJIb3yeMbIe MaTepH-
aJibl 1 METO/Ibl, OCHOBHBIE MOJyYEHHbIE Pe3yJIbTa-
Tel. O0BeM aHHOTAIMHU — OKOJIO 200—250 cioB.
B KoHIIe aHHOTAlMU MPUBOJSATCS KIIOUEBBIE CJIOBA
(cmoBocoueranwsi). 3aech ke MPUBOIUTCS UHGPOpPMa-
sl aBTOPA, OTBETCTBEHHOTO 3a nepenucky: damu-
must Ima OtyecTBO, yueHasl cTerneHb, yueHOe 3BaHME,
Ha3BaHUE U aJipec opraHu3aium, TenedoH, e-mail.

VYxkaxure, noxanyiicra, uaeatuguxarop ORCID
Kaxoro aBropa (moapoOHee TyT: http://orcid.org/),
n  SPIN-xkox eLibrary (mompobuee  TyT:
http://elibrary.ru/projects/science index/author
tutorial.asp).

Jlanee — TekcT cTarbu Keryem 14 npsmeiM
mpudToM uepe3 | uHTEpBaIl.

Ecnu uccnenoBanue npoBOAMIOCH MPU HOJ-
JIeP’KKE TPAHTOB, TO ATO 00SA3aTENBHO YKA3bIBACTCS

Ha TIEPBOM CTpaHMIIEe CTAThbU BHHU3Y MOCIE TOPU30H-
TaJIbHOW YEPTHI.

CChUIKM Ha IIUTHPYEMYIO JTUTEpPaATypy 3aKIIIO-
YaroTcsl B KBaJpaTHble CKOOKM M pa3MelaroTcs
B KOHIIE MPEAJIOKEHUS A0 3HaKa MPEIUHAHMUS.

Beenenue coiep>KuT 000CHOBaHHE 1IEMM U 33714,
a TaKKe aKTyaJIbHOCTb MPOBEICHHOTO UCCIIEOBAHUSL.

Martepuanabl M METOBI MOTYT COZEPKaTh TO-
3arojioBKu. J{j1s Bcex UCHoib3yeMbIX B paboTe peak-
TUBOB, )KMBOTHBIX, KJIIETOYHBIX KyJIbTYp U T.JI. HEOO-
XO/IMMO TOYHO yKa3bIBaTh IPOU3BOIUTENEH W/WiH
HMCTOYHUKH TONy4YeHHsS (C HAa3BaHUSIMHU CTPaHBI,
(dbupMbI, HTHCTUTYTA). B MeauImumHCKuX HUccneaoBa-
HUSX 00s3aTeNIbHO YKa3bIBaeTCs YUPESKICHUE, B KO-
TOPOM MPOBOJUJIOCH HCCIIEIOBaHHUE, a TaKXe UTO
HCCIlIeIOBaHUE 0JI00PEHO ITHYECKUM KOMUTETOM
COOTBETCTBYIOILIETO YUPEKICHUS U Yy BCEX MallMeH-
TOB MOTY4YeHO HH(OPMUPOBAHHOE COTJIacKe Ha 00-
paboTKy MepcOHANIbHBIX JTaHHBIX. B akcnepumen-
TaJIbHBIX MCCIIEIOBAHUAX C HUCIIOIb30BAHUEM JKHBOT-
HBIX YKa3bIBA€TCS, UTO HCCIECIOBAHUS MPOBOIUIH
C COOJIOJIEHHEM BCEX MPUHIMIIOB, U3JI0KEHHBIX
B KoHBeHIIMM 10 3aIIUTe MO3BOHOYHBIX KHUBOTHBIX,
UCHOIb3YEMBIX JUISl IKCIIEPUMEHTAIBHBIX U JPYTUX
ueneit (r. CtpacOypr, @pannus, 1986). O6s3aTens-
HO yKa3bIBAIOTCS CIIOCOOBI CTAaTUCTUYECKON 00pa-
OOTKU JTaHHBIX.

Pe3yabTaThl MOTYT CONEpKaTh 10/13ar0JIOBKH,
U3JIAraloT CyTh MPOBEACHHBIX UCCIICIOBAHHIMA.

B o0cy:xnenun npoBoauTcs aHaau3 MOIyYEH-
HBIX JAHHBIX B COMOCTABIICHUH C JTAHHBIMH JINTEpa-
Typbl, HA OCHOBaHHHM KOTOPOTO JEJIal0TCS BBIBOJIbI
Y 3aKJIF0UEHUS] aBTOPOB.

ITocne TekcTa ctaThu Yepe3 1 MHTEpBaI 1O LIEHT-
py ctpanunsl noj 3arojoBkoM « BUBJIMOI'PA-
®UYECKUHN CIIUCOK» npuBoautcs CIHCOK
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UTHPYEMBIX B paboTe TUTEPaTypHBIX UCTOYHHKOB
B TIOPSZIKE WX MUTHPOBaHUs. DaMUINK U UHULIUAIIBI
aBTOPOB IIUTHUPYEMBIX PabOT, HA3BaHUs CTATEH, KHUT,
U3/1aTeNbCTBO, BBIXOJIHbIE JaHHbIE — Keryiem 14
npsMbIM mpUdTOM, HOpMATHPOBAHUE — IO IIH-
pUHE CTPAaHULIBI.

JluteparypHble HCTOYHUKH HA PYCCKOM SI3bIKE
MPEACTABISIOTCS CIEAYIOMIUM 00pa3oM:

Mna cmamei. Qamunuu u UHUYUATLI ABMOPOS
kypcusom. Hazpanue ctathu / HazBanue xypHaia.
I'on. Homep (Tom) BeImycka. Homep xyprana. Ctpa-
HUIIBl HAavada — KOHIAa cTatbu. Eciu HeT HoMepa
(Toma) BBIMMyCKa, TO yKa3bIBAETCS TOJIBKO HOMEP
KypHasia (TIpsIMBIM MIPUPTOM).

Jna knue. Damunuu u uHUYUATLL ABMOPOS KYD-
cueom. Haspanue kauru. Mecro n3nanvst: Ha3Banue
n3natenberBa (6e3 kaBbruek). ['ox m3ganms. Yucmo
CTpaHMI] B KHUTE (MPSAMON HIpUPT).

IIpumepsr:

1. Paowvikwa I'.B., Cobones A.B., [lywuna D.A.
BiusiHre pazindHbix (HaKTOPOB Ha BapuaOeb-
HOCTh PUTMAa cepjlia y OONbHBIX apTepraIbHON
runiepronueit / Tepanesruueckuit apxus. 2007.
Ne 3. C. 55—58.

2. Guzzetti S., Piccaluga E., Casati R. Sympathetic
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. Cenuaweunuy P.H. ®usnomoruss MUMMyHHOUN
cucrembl. M.: Memurnaa-3g0posse. 2015. 328 c.

[anee mpuBOIMTCS HA AHTJIMIICKOM SI3bIKE TIOJTHBII
MepeBo Ha3BaHUs cTaThu (KeryieM 14, KUpHBIM
mpudTOoM, TIO LIEHTPY CTPAHUIIBI, IPOIHCHBIMU OYK-
BaMH), 4yepe3 MHTEpBAT — (GaMIIAS U WHUITHATBI
aBTOpa (aBTOPOB), HIDKE — MECTO PabOTHI, TOPOJ
U CTpaHa KaXKJIO0TO aBTOpa, NMEepeBOJ aHHOTAIUU
U KIIFOYEBBIX CIIOB TEMH K€ MpudTamu, 4To U Ha
pycckoM s3bike. [Ipu HeoOxoauMocTH aHHOTALMS
Ha aHTJIUHCKOM S3bIKE€ MOKET OBITh paclIupeHa.
Wnentuduxarop ORCID yka3biBaeTcs Ui KaKI0TO
aBTOpa. 3aTeM IO LIEHTPY CTPAHMIIBI MOJ] 3aroJIOB-
koM «REFERENCES» criemyer moiHbIA TIepeBOj
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Ha aHTJIMHCKHUH SI3BIK BCEX LIUTUPYEMBIX B CTAThE
JUTEepaTypHbIX UCTOUHUKOB. KypcruBOoM BbiiemnsieTcs
Ha3BAHUE KypHAJIA WJIH KHUTHU:

1. Melero I., Gaudernack G., Gerritsen W., Hu-
ber C., Parmiani G., Scholl S. et al. Thera-
peutic vaccines for cancer: an overview of cli-
nical trials. Nat Rev Clin Oncol. 2014. Ne 11.
P. 509—24.

Tabnuiel pa3MenaroTcs B HeOOXOIMMOM MECTE
TEKCTa W MeYaTaloTcs MPUGTOM, MO3BOISIOIMIUM
YUTaTh UX 0€3 3aTpyIHEHUS, IPU ITOM TalIuIla
HE JIOJKHA BBIXOJUTH Ha TIOJIA U [IEPEXOIUTh Ha Clie-
JYIOIIYIO CTpaHuIly. bobIime TabIuIbl MOTYT OBITH
pa3MeIIeHbl B TEKCTE HA OT/IEILHON CTPAHUIIE B allb-
O6oMHO# opueHTanuu. O0s13aTEIEHO YKa3bIBaTh HO-
Mep TabJuUIel M €€ Ha3BaHWE Haj TabIuIe Ha pyc-
CKOM W aHriuickoMm s3bikax. Kaxnas tabmuia
JOJDKHA OBITh IPOHYMEpOBaHa. 3arojIOBKH CTOJIOIOB
U CTPOK B KaX/10i TaOnuIle MUIIYTCS Ha ABYX SA3bI-
KaX — PYCCKOM U aHTJTHICKOM.

PucyHnku 1OomKHBI OBITH BCTaBIICHBI B TEKCT, HC-
MOJIBb3Ys TOJBKO PElIAaKTOPhl, HAZEKHO COBMECTUMBIE
¢ peaaktopom «Word» (HoMep pUCYHKa, ero Ha3Ba-
HUE W HEOOXOJMMBIE MOSICHEHUS YKa3bIBaTh 00s13a-
TenpHo mpudrTom 10 moa pucyHkom). Hazsanus
PHUCYHKOB, JIETEH/Ia U TIOJMHUCH K HUM TaKXKe MUIITYT-
Csl Ha IBYX SI3bIKAX — PYCCKOM U AHTJIHICKOM.

B Ttekcre crathm HEOOXOOUMO TPOCTABUTH
CCBUIKM Ha BC€ TAOJIMIIBI M PUCYHKHU (HampuMmep,
(Tabmn. 1), (puc. 1)).

B cnucke nurepatypbl JOJKHBI OBITH TpeN-
CTaBJIEHBI TOJIBKO IIUTUPYEMBIE B CTaThe HCTOUHUKHU.
Criicok TuTepaTypbl B OpPUTHHAIBHOM CTaThe TOJDKEH
BKITIOYATh OKOJIO 20 HICTOYHUKOB, B 0030pe JIUTepa-
Typbl — HE JIUIMUTUPYETCS.

K pykonucu, nomaBaemMoil B KypHaJl, aBTOPbI
B 00s13aTeIbHOM TOPSIKE MPUKIAIBIBAIOT CIIPABKY
0 pe3ysbTarax MPOBEPKU Ha IUIaruaT 4yepe3 CUCTEMY
«AHTUITJIIATUAT». I1pu BBISBICHUM HETIPABOMOY-
HBIX 3aUMCTBOBaHUH, a TaKKe MIPU HUZKOM K0d(DPu-
[UEHTE OPUTHHATIBHOCTH TeKcTa (< 85%) pyKOmuch
OTKJIOHSIETCSI OT MyOJIMKaIUu.
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BeisBienue miarnata uziei u miarnata J1aHHbIX
HPOBOJUTCS B paMKax HAy4HOT'O PELEH3MpPOBAHMS,
a TaKoKe 1ocye MyOIuKaluy pyKoIicei — o (akTy
oOpallieHus] YuTaTesieil ¢ COOTBETCTBYIOIIMMHU 3asiB-
nenusmu. [Ipu ycraHoBneHun (axra HEMpPaBOMOY-
HOT'O 3aMMCTBOBaHUsI JAHHBIX (PE3yJIbTaTOB HAYYHOM
paboThl) WK WU PYKONMCH (CTaThs) OyIeT OTo-
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AUTHOR GUIDELINES

Original articles should contain the following
sections: summary, introduction, materials and
methods, research results, discussion of results, con-
clusions.

The title of the article is printed in font 14, bold,
CAPITAL letters. Next, the interval in the center
of the line indicates the initials and surnames of the
author (s) in 14, bold (for example, A.V. Ivanov'?),
the line below contains the full names of each
author’s affiliation (university, institute), city and
country in 14, direct, simple (for example, 'Peoples’
Friendship University of Russia, Moscow, Russia;
*Institute of Water Problems of the Russian Academy
of Sciences, Moscow, Russia).

Abstract is printed in font 14, direct. It should
briefly reflect the essence of the problem (what the
work is devoted to), the materials and methods used,
the main results obtained. The volume of annotations
should be about 200—250 words. Key words should
contain 3—5 words (phrases). The information of the
author responsible for the correspondence should
contain: surname, name, academic degree, academic
title, name and address of the organization, Tele-
phone, e-mail.

Please indicate the author's ORCID of each
author (for more, see here: http://orcid.org/).

The text of the article is printed in 14 size font
in straight lines in 1 interval.

If the study was conducted with the support of
grants, then this is necessarily indicated on the first
page of the article below the horizontal line.

References to the cited literature are enclosed
in square brackets and are placed at the end of the
sentence before the punctuation mark.

The introduction contains the rationale for
the goals and objectives, as well as the relevance of
the study.

Materials and methods may contain subtitles.
For all reagents, animals, cell cultures, etc. used
in the work it is necessary to specify the producers
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and/or sources of receipt (with the names of the
country, company, institution). Medical research must
indicate the institution/hospital in which the research
was conducted, and also that the research was ap-
proved by the Ethical committee of the relevant in-
stitution and all patients received informed consent
to the processing of personal data. In experimental
studies using animals, it is indicated that the studies
were carried out in compliance with all the principles
set forth in the Convention for the Protection of Ver-
tebrate Animals used for experimental and other pur-
poses (Strasbourg, France, 1986). Be sure to specify
the methods of statistical data processing.

The results may contain subtitles, set out the
essence of the research.

The discussion analyzes the data obtained in
comparison with the literature data, on the basis of
author’s conclusions.

After the text of the article after 1 interval in the
center of the page under the heading “REFEREN-
CES” the list of references cited in the work of
literary sources is given in the order of their citation.

The name of the journal or book is given in italics:

1. Melero I., Gaudernack G., Gerritsen W., Huber C., Par-
miani G., Scholl S. et al. Therapeutic vaccines for cancer:
an overview of clinical trials. Nat Rev Clin Oncol. 2014.
Ne 11. P. 509—24.

After “REFERENCES” it should be printed the
full translation into Russian of the article’s title (14,
bold, in the center of the page, in capital letters), the
name and initials of the author (s), below — affilia-
tion, city and country of each author, translation of
abstract and keynotes words. The ORCID and the
eLibrary SPIN-code (for more, click here:
http://elibrary.ru/projects/science index/author
tutorial.asp) are specified for each author.

Tables are placed in the necessary place of the
text and printed in a font that allows to read them
without difficulty, and the table should not go out
to the fields and go to the next page. Large tables
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can be placed in the text on a separate page in land-
scape orientation. It is necessary to indicate the num-
ber of the table and its name above the table in Eng-
lish and Russian. Each table must be numbered. The
headings of columns and rows in each table are
written in two languages — English and Russian.

Figures should be inserted into the text (the
number of the picture, its name and the necessary
explanations must be indicated with the font 10 un-
der the picture). The names of the drawings and
the legend are also written in two languages —
English and Russian.

Only references cited in the article should be
presented in the list of references. References in the
original article should include about 20 sources,
in the literature review — not limited.

To the manuscript submitted to the journal,
the authors necessarily attach a certificate of the

Address of the journal:
117198 Moscow. St. Miklukho-Maklaya 8,

results of the plagiarism test through the ANTIPLA-
GIAT system. If unauthorized borrowings are de-
tected, as well as with a low coefficient of originality
of the text (< 85%), the manuscript deviates from
the publication.

The detection of plagiarism of ideas and plagia-
rism of data is carried out as part of a scientific
review, as well as after the publication of manuscripts,
upon the fact that the readers have appealed with
relevant statements. When establishing the fact of
unauthorized borrowing of data (results of scientific
work) or the idea, the manuscript (article) will be
withdrawn and rejected from publication even if it
has already been published.

Manuscripts that do not correspond to the pro-
file or are not designed in accordance with the re-
quirements of the journal are returned to the authors
for revision without review by reviewers.
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