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BLAST MILD TRAUMATIC BRAIN INJURY: MORDEN REVIEW
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COBPEMEHHBIE IPEJCTABJEHUA O TPABMATHYECKOM INOBPEXJAEHUHA I'OJTOBHOT'O
MO3T'A MUHHO-B3PBIBHOI'O XAPAKTEPA JIETKOM CTEINEHHU TSAXKECTH

Summary: The article presents a literature review on modern ideas about the clinical features, etiology,
pathogenetic mechanisms, diagnosis and treatment of blast-relared traumatic brain injury caused by and, in
particular, its mild type. The results of recent studies are described in detail. This problem has been little studied
and remains relevant today, due to the presence of military conflicts and the constant increase in the number of

victims.

Pe3rome. B craThe mpeacTaBiIeHBl MaTepHaibl 0030pa JIUTEpaTypsl 00 COBPEMEHHBIX MPEICTaBICHUSAX O
KJIMHUKE, 3THOJIOTUH, TIATOTCHETHIECKNX MEXaHW3Max, JHarHOCTHKE U JICUCHHH TPAaBMaTHYECKOTO ITOPasKEeHHS
TOJIOBHOTO MO3T'a, BEI3BAHHOTO B3PHIBOM M B YAaCTHOCTH JIETKOW YEpPEITHO-MO3TOBOH TPaBMbl MUHHO-B3PBIBHOTO
xapakrepa. JletanbHO M3JIOKEHBI. JleTallbHO HM3JI0KEHBI PE3yJIbTAaThl IOCIEIHNX HCCiIenoBaHui. JlaHHas
poOJIEMBbl MAJIO M3Y4€Ha U COXPaHSET CBOIO AKTYalbHOCTh B HAIIM JHH, BBUY HAJINYHS BOCHHBIX KOH(IINKTOB

1 MMOCTOSAHHOT'O POCTA KOJMYCCTBA MMOCTPAJABIINX.

Key words: mild traumatic brain injury, mine explosive injury, blast related traumatic brain injury
Kniouesvie cnosa: neekas uepenHo-mosecoeas mpaema, MUHHO-63PbI6HAN mpaema, mpasmemudecKoe

nopasiceHue c0J106H020 Mo3sea.

Jlerkas ¢opma dYepenmHO-MO3TOBOH  TPaBMBI
(JTUMT), coctaBinsieT 85% OT Bcex UepeTHO-MO3TOBBIX
TpaBM U SBIAETCS OCTPBIM  COCTOSIHUEM, 4YTO
XapakTepuszyercs  JEerKUMH U NPEeXOAAlUMU
CUMIITOMaMU. Hecmotps Ha OUEBUJIHOE
(YHKIIMOHAJIBHOE BOCCTAHOBJIEHHWE, MCCIIEAOBaHUS
nokasany, 4ro mnoBTopHele JIUMT wMoryT umers
KyMYJIITUBHBIE U JOJITOCPOYHbIE TocaencTBus.[1,2]

IloBropreie JIYMT Obimm ompenencHsl  Kak
BaXHEHIINH (PaKTOp pHCKAa BO3HUKHOBEHHS TaKHUX
HeWpoieTeHepaTUBHBIX 3a00yieBaHUI KakK
XpOHHYECKas TpaBMaTH4YeCKas SHIe(aIonaTus.

XpoHHnyecKass TpaBMaTH4YecKas JSHIedaIonaTus
(XT9) SIBJIIETCS IIPOrPECCUPYIOLUM
HelposiereHepaTUBHUM  3a00JeBaHHEM,  BIEPBBIC
onmucaHHbIM y OokcepoB B 1920-1930-x romax, a
Brocsieacteun Critchley et al, B 1949 r. OcHoBHBIMEU

KIMHUYECKUMH TIPOSIBIICHUMH SIBJISIFOTCSI  arpeccus,
SMOIMOHANbHAA JaOMIbHOCTh, JACMHULUUT MaMITH U
KOTHUTUBHOM  (yHKIMM, HapylleHHe pe4d |
neMennus. Ha paHHeH craguM  CTPYyKTypHBIE
N3MEHEHHs] 00BIYHO BKJIIOYAIOT YBEJIMUYCHUE JTJOOHBIX U
BHCOYHBIX POTOB OOKOBBIX JKEJIyJOYKOB, a TaKXe
TIEpUBACKYJISIPHUX TIPOCTPAHCTB B OEJIOM BEIIECTBE U
neperopoake cavum pellucidum. bonee mnozgune
craqun  (XTD) xapakTepHu3ylOTCS yMEHBIICHHEM
MacChl MO3Ta, paclpoCTpaHEHHOW aTpoduel ¢
HMCTOHYEHHEM MO30JHMCTOTO Tejla M JeNHIMEHTaInen
locus coeruleus u yepHo# cyocTannuu mo3ra [1,3].
MunHo-B3peIBHass TpaBMa (MBT) — at0
KOMOMHUpOBAaHHAs TpaBMa, KOTOpas BO3HHKaeT B
pe3yJbTare HMMIIYJIbCHOTO BO3IEHCTBUS KOMILIEKCa
(daxkTopoB  B3pHIBA  MHHHOrO  Ooempumaca |
XapakTepu3yercs TIIyOOKMMH W 3HAYHUTEIbHBIMHU
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MOBPEX/JICHUSIMH TKaHEW Mo3ra ¢ pa3BUTHEM 0O0IIero
KOHTY3UOHHOTO  CHHJApoMa. B coBpeMeHHBIX
JOKIBHBIX BOCHHBIX KOH(IMKTaX HaOII0MaeTCs
3HauuTeNbHBIH pocT yactotel (MBT): Bo Bropoit
MUPOBOM BOHHE OpPHEHTUPOBOYHasg uacrora MBT
cocraBuna 2,7%, BO BpeMsi BETHAMCKOTO KOH(IINKTa
— ObLTa IPE06IIAIAIONINM BHIOM TpaBMsI [4].

B nocnennue roapl B YKpaunHe 4acTOTa JETKHUX
YepETHO-MO3TOBBIX TpaBM MHHHO-B3PBIBHOTO
XapakTepa CyIIECTBEHHO BO3pOCia  BCICICTBHE
BOEGHHOTO KOH()JIMKTAa Ha BOCTOKE Y KpaWHBI.

Boennbie YepETHO-MO3TOBBIC TPaBMBI
BO3HMKAalOT B  COYETAaHMM C  MHOXECTBOM
9KOJIOTMYECKUX U (U3HYecKuX (HaKTOPOB, BKIFOYas
ncuxoynoruueckoe cocrosiuue. B 50%  cmyuaes,
cuMITOMBI y nauueHToB ¢ JIUMT MHHHO-B3pBIBHOTO
Xapakrepa COOTBETCTBYIOT JUAarHOCTHYECKUM
KPUTEPUSIM ~ TTOCTTPaBMaTHYECKOTO  CTPECCOBOTO
paccrpoiictsa (IITCP) [1,5].

BoNBIIMHCTBO ~ B3PBIBHBIX ~ TPaBMaTHYECKUX
MOBPEXICHNI MO3Tra HMEIOT JIETKYIO CTEIICHB TSDKECTH.
B3peIB  BONIHMKAeT, KOTZA TBEPHABIC WIH JKHUAKHC
BeIllecTBa OBICTPO NPEBPAIIAIOTCS B a3, B YCIOBHAX
SKCTPEMAIbHOTO  JaBJIEHHS M TEeMIepaTypsl.
ITomy4yeHHBIH B3pBIB COCTOUT M3 yAapHbIX BoiH (C3),
BEAyIIMX  3JIEMEHTOB  BHE3allHOTO  HapYyIICHUS
aTMOC(EpHOTo JaBIEHHsI U CBEPX3BYKOBOH CKOPOCTH
JIBIDKEHUS BO3yXa. [6].

Brula BBIABHHYTa TUIOTE3a, YTO YHHUKAJIbHOCTb
MEPBUYHOTO  MHHHO-B3PBIBHOTO  TPaBMaTHYECKOTO
MOpaXeHUsT Mo3ra 3akirodaercsi B SW- KOMIOHEHE
B3pbIBAa, MU 4YTO HMMEHHO OH HaHocuT Bpen LIHC.
[locnenHuit oTBeyaeT B OCHOBHOM 32 IMOBPEXICHUS
BHEITHMX TKaHEH M HATIOJIHEHHBIX BO3YXOM OpPTaHOB,
TaKUX Kak JIeTKHe, HO TaKXe MOXKeT 3aIlycKaTh
MeXaHU3MBbl KHHETHYECKOTO ABMKCHHS B 3aBUCUMOCTH
OT B3pbIBHOW cpenpl. Ilpenpinymue wucciaenoBaHus
MMOKa3allH, 4To SW-KOMITIOHEHT MOXKET
pactpoCTpaHsIThCA gepe3 CTPYKTYPBI 6e3
CYIIIECTBEHHBIX oTepPh SHEpTHUH, BBI3BIBAS
YHUKAJIbHbBIH THIT TPaBMBL. [ 7].

Bce Oonpoie DaHHBIX O POJM T€HETHYECKOTO
(hakTOpa U ONpEAENEeHHBIX MOCIEICTBUI YeperHo-
MO3TOBOH TpaBMBL. [1o maHHBIM HccnenoBanmuid Merritt
VC et al., renermueckue mHOIMMOP(UIMBI B psizie
reHoB,(amonumonporens  E,  He#porpodudeckuit
(akTop Mo3ra, Karexol-o-MeTinTpaHcdepasza) ObUIN
CBSA3aHBI C pasHHUIEH pe3yIbTaTOB IIOCIEACTBUI
JUMT [8]. Amnomumomnporens E (APOE), reH,
KOAWMPYIOIIMKA  TJIMKONPOTEWHBI,  Y4acTByeT B
TPAaHCHOPTHPOBKE  JUIHIOB U  (HOPMHUPOBAHUHU
KIETOYHOW MeMOpaHbl IJisi HEWpOHOB, HUMeeT 3
ajuleNbHble  BapuaHThl  (€2-g4), Koaupymomux 3
u3odopmbl Oenka (E2-E4). Heckonbko uccienoBaHuit
MOKa3aly, YTO NPUCYTCTBHE IO KpailHel mepe 1-it
annenu €4 accolMupyeTcs ¢ XYJIIUM Pe3yJbTaToM
nocae TepeHeceHHON TpaBMbl. OJHAKO HECKOJIBKO
JIPYTUX WCCIENOBaHMI OOHAPYXWIH, HYTO MEXIY
HaJIMYAEM aijieNii W pe3yiJbTaToM HE CYIIECTBYET
accoIanuu. OTH MPOTHBOPEUYUBBIE PE3YJIBTATHI
TOBOPAT O TOM, YTO IPOTHO3THYECKAs CHia ajurens €4

MOXeT OBbITh CreUU(pUIHON I TOMyJIIUUK OOJIBHBIX
¢ nepenecenHoit 3UMT.

I'en katexon-O-meruntpancgepaza (COMT)
KOAMPYEeT KaTalu3aTop, KOTOPBIH MeTaboiau3upyer
KaTeXOJIaMUHBI. Hanuaue WA OTCYTCTBUE
nmomumopdusma reHoruna ['eHortun VallS8Met Obut
CBsI3aH c Ty 9IIIMA KOTHUTHUBHBIMHU "
TICUXOJIOTHYECKUMH  PE3yNbTaTaMU Ul TMOMYJISIIUHI
6onpHBIX ¢ iepeHecenHoi 3UMT. [8, 9].

Heiiporpoduuecknit ¢akrop wmosra (BDNF),
y4acTBYeT B HECKOJIBKMX KIETOYHBIX IIpoleccax,
BKJIIOYAS HEHpPOIIACTUYHOCTb. Homamopduzm
TeHOTHUIIA Val66Met CBA3aH c IJIOXOH
HEHPOKOTHUTHBHBIX (YHKLHUEH Iocie IepeHeceHOH
34UMT [10].

[Tono6HO TeHeTHYecKOM MpeapacroioKeHHOCTH,
HaJIM4YMe TCUXUATPUUYECKUX PACCTPOMCTB B aHaMHE3e
MOTYT BIUSITh Ha niepuo]| BocctaHoieHus JTUMT [12].

YCTaHOBIEHO, YTO BaXHBIM (DAaKTOPOM pHCKa
BoeHHOro JIYMT u mnporHo3upyembIX NOCIEACTBUM
nociie JIUMT siBnsieTcst Hanuuue NpeaplIylel TpaBMa
TOJIOBHOTO MO3ra B anamHese [13].

Ha CETOIHALIHUH JCHb HEJIOCTATOYHO
JIOKa3aTeNbCTB I MOIAEPKKH €AMHOTO MEXaHH3Ma
NOBPEXJCHUSI TPH  MHHHO-B3PBIBHBIX  UYEPEITHO-
MO3TOBBIX TPaBMax, OJJHAKO MHOTHE MEXaHU3MBbI ObLII
000CHOBaHbI B COBPEMEHHBIX HCCIIEOBaHUAX. Takue
THMOTE3Bl  MOTYT  OTJENBHO  BBIIENATH  WIH
MOJICIUPOBaTh IPEAJIOKECHHbIE MEXaHH3Mbl U He
paccMaTpHMBaIOTCS KaK ~ B3aMMOMCKIIOYAIONINE B
CIeHapusx  B3pbBa.  Du3MUECKHE  MEXaHU3MBI
HEHPOTPaBMBI, CBSI3aHHOTO CO B3PBIBOM, SBISIOTCS
CIIOKHBIMH ¥, BEPOSITHO, OTIMYAIOTCS OT TeX
MEXaHH3MOB, KOTOPBIE yYacTBYIOT B IIOBPEXKICHHUSAX OT
«Tynoit cuis. KoHnenTyaiasHO B3pBIBHAS AETOHALHS
BBI3BIBACT YAApPHYIO BOJHY Haja JaBJIEHHEM HWIH
NEePBUYHYIO BOJIIHY B3pBIBa, KOTOpAs MEPEJacTCs uepes
yepen ¥ HEMOCPEICTBEHHO B3aUMOJICHUCTBYET C
HEPBHOW TKaHBIO, U3MEHsISI U TIoBpexas ee [14]. Dra
NepBUYHAS B3PHIBHAs BOJIHA TAaK)Ke MOXET BBI3BATh
OblcTpoe  (U3MYECKOE TNepeMeIleHHe KpPOBH W3
OpromrHOM moyocTH B o0NacTh CBOJA deperna,
MMOBpeXKIasi MO3TOBBIe 0aphepsl [15].

K ocHoBHbIM MexaHuzmMaM BoeHHOM UMT
B3PBIBHOTO XapakTepa oTHocsTes: [11]

Bammcrnyeckas TpaBMa T0JIOBBI.
[oBpexaeHus TOJIOBBI OT  OaTUCTUYECKUX
MaTepHaJIOB 3aBUCST OT CKOPOCTH, MAacChl, TCOMETPUHI
u objacTé ynapa cHapsna. YHHUKaJIbHBIE AacCIEeKTHI
0aJUTMCTUYECKOH TPaBMBI TOJIOBBI  00YCIIOBJIECHBI
CKJIOHHOCTBIO K MIPOHUKHOBEHHIO.
BBICOKOCKOPOCTHBIE CHApsAbI, TAKME KaK HIPArHEh
WJIN TIyJIW, BBI3BIBAIOT TPABMUPOBAHNE TKAHEH I'OJIOBBI
Yyepe3 paspblB  PaHEBOTO TpakTa, pPACTSDKEHUE U
TIOBPEXICHHUE COCETHUX 00JIaCTEH OT COMYTCTBYOIINX
yIapHBIX BOJIH, 3HAYUTENBHYIO IIOTEPIO KpOBH.
Oco0yr0o  00eCIIOKOCHHOCTh ~ BBI3BIBAIOT  y/apHBIE
BOJIHBI, KOTOPBIE BBI3BIBAIOT MTHOBEHHOE PACIINPEHNE
U CYy)XEHHE pPaHEBOHl IIOJIOCTH, YTO TPHUBOAWT K
TG PYy3HBIM MTOPaKEHUSIM HEPBOBBI, Pa3BUTHIO OTEKa
U I'PBDKU TKAHEH MO3ra.
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Tynass TpaBma roaoBbl. TpaBma TIOJOBEIL,
MOIy4YeHHass OT yJAapa TyNbIM MPeIMETOM, YacTo
BO3HUKaeT B 000, aBapHsX TPAHCIIOPTHOT'O CPEICTBa

WIM  BHYTPEHHEM  OTCTYIUICHHH  [IIeMa  OT
NO0eXK ICHHOU OayuMcTHUecKOi YIpO3HI.
TpaBmaruyeckass jgedopmMarysi uepena BBI3BIBACT
JOKIPHOE TOpPaXCHHE MO3TOBOM W HEPBHO-

COCYIOHMCTOH TKaHH, YTO TPHBOANUT K KOHTY3HH H
Pa3BUTHIO SHUAYPATEHON FEMaTOMBI.

TpaBMa roJioBbl M3-32 NIePBUYHOI B3PLIBHOM
BOJIHBI B HACTOSIIIIEE BPEMsI HE MOHOCTHIO ITOHATHA U
TpeOyeT NalbHEHIIero U3yICHUs AJIsl BEIACHEHUS POIIU
M30BITOYHOTO JABJICHUS B Pa3BUTUH MOPAKECHUS
TKAHEH.

MexaHu3Mbl yckopeHusi. BoHa, cBepXBbICOKOE
JIaBJICHUE B3pPHIBUATOrO BEIECTBA, MOXKET BBI3BATH
MaKpOCKONUYECKOE IOCTYNaTeIbHOE U BpalaTeIbHOe
YCKOpPEHHE MO3ra, 4YTO TPHBOAUT K CXKAaTHIO U
CMEIIEHHIO MO3T0BOH TkaHH. Kpome Toro, mMosr, 4ro
JBIDKETCSI BHYTPH Yeperna, MOXKET HEIOCPEICTBEHHO
BIIMATH Ha YEpeTl, BHI3BIBAsl KOHTY3WH, Pa3pbIBBI HIIH
CyOIypanbHYIO reMaToMy. DTOT MEXaHN3M MEPBUYHOMN
B3PBIBHOM TpaBMBI OCOOCHHO NPaBIONOJOOHBIH U

HNOATBEPXKIEH B COBPEMEHHBIX  KIMHUYECKHUX
UCCIIEIOBaHMSAX.
IIpsmast  4epenmHas  mepegaya. Ilpsamas

nedopmanus yepena Moxet 3¢ exkTHBHO HepenaBaTh
BOJIHBl CXKAaTHUsA Yepe3 CIHHHOMO3TOBYIO JKUAKOCTH
BHYTpH uepera. B pesynbrare (parMeHThl TKaHH
CMemIalTcs ¢ 0oJee TUIOTHON K MEHee IUIOTHOH, 4TO
BBI3BIBACT MIEPEHANPSKEHIE U PA3PHIB TKAHM.

Cocyaucrslii Bemieck. bosee npoTuBopednBbIi
MEXaHN3M, C ITOMOIIbI0 KOTOPOTO MEPBUYHBINA B3PHIB
MOXET MOBPEIUTh MO3T - 3TO Ieperada BOJHBI
JABJIEHUS] uYepe3 TPyAHYI KIeTKy. I'umoresa
MpeJronaraeT, 4YT0 WCKpPHUBJICHHE MJaBICHUS Ha
IPYyIHYIO KJIETKY BBI3bIBa€T 0O BEMHBIN BCIIJIECK KPOBH,
KOTOPBI  yBelIMYHMBAaeT JaBlIC€HHE B  Ipenenax
MO3rOBOM  COCYJHUCTOM  CHCTEMBI  HAaCTOJIBKO,
HACKOJILKO HapyIlleH reMaTodHIedanndeckuii 6apbep,
YTO BBI3BIBAET Pa3phIB KAIMIUISIPOB U KPOBOUZIIHSHHE.

OgHOl W3 MHOTHX ILejiell  ucciaeqOoBaHuN
TpaBMaTHUECKOH OOJIe3HH MO3ra, W OCOOEHHO NpH
MUHHO-B3pPbIBHOM JIUMT, SIBIISIETCS MOUCK
6roMapKepoB, KOTOPblE MOTYT HaJEXHO yKa3aTb Ha
TOHKHME W3MEHEHHUS, BBI3BAHHBIE TPAaBMOH MO3ra,
9TOOBI TOMOYb OTIPEIENINTh, AUATHOCTUPOBATh, JICUUTH
W TPOTHO3UPOBATH TpaBMBI M TmocieacTeusa. K
6momapkepax TPaBMaTHYECKOTO MOPasKEHHS
TOJIOBHOTO MO3ra OTHOCAT HEHPOBH3YyaIN3aI[MOHHBIE
NpPHU3HAK{, KOTOpBIE MOTYT 0aTh BBISBIEHBI C
nomomsio KT m MPT-uccnenoBanus u 6momapkeps
KPOBH.

Kommerotepnast tomorpagus (KT) sBisercs
0COOCHHO T10JIE3HO ISl BBISIBIICHHUS MHOPOJHBIX TeJl,

nepenomMoB  uepena U kpoBomsnusHud.  KT-
UCCIICANIBAHUE  SBISAETCA  30JI0TBIM  CTaHAApPTOM
JUAarHOCTHKH TPABMAaTHYECKOTO MOPaKEHHUSI MO3Ta.

CoriacHO TeKyIIeMy ONpeAeTICHHUIO0, TTaTOJIOTHIECKHe
W3MEHEHUS Ha KT, XapaxkTepHbIE TS
TPaBMaTHYECKOTO MOPAKEHUsI MO3Tra, HO HE MPUCYLIU
JIUMT, xnaccudummpyrorcss kak UMT cpenneit

TSKECTH. BOJIBIIMHCTBO JX€PTB B BOGHHOE BpeMs yalle
ceszannbl ¢ JIUMT. KT-tomorpadust mncnonssyercs
JUIL UCKJIIOYEeHUs Ooyiee TSKENBbIX TPaBM, a He Ui

BBISIBIICHUS PEHTTCHOTPaPpUUECKOrO
JIUATHOCTHYECKOT0 OioMapkepa, Crenu(uIecKoro s
JIUMT [18]. CoBpeMeHHbIe METO/BI

Heliposmyanm3annu ( 1uddy3noHHo-TeH30pHas MPT,
¢yaxunonanpaas MPT mokos [rsfMRI]) o6Hapyxwmy,
YTO y BOEHHOCIYXXALUX C MMHHO-B3pbIBHOM JIUMT
(¢poHTaNBHAS W BHCOYHAS OOJACTH OKAa3BIBAIOTCS
0co0eHHO ys3BUMBIMH [ 16, 17].

AMepHKaHCKasl accolManys IO KOHTPOMIO 32
MIPOAYKTaMHU MUTAHUA u JIEKapCTBEHHBIMU
npenapatamu (FDA) ceromns yTBepauna NepBbIH
aHaJIU3 KpOBH, KOTOPBIK mo3BoJseT oueHuts JIUMT.
Hanuyue pgaHHOrO aHanu3a KpPOBH — IIOMOTaeT
MEIULUHCKUM paboTHHKaM OIpeIeIUTh
HeoOxoaumocTh mpoBeneHus KT y mamueHToB C
nopo3penrueM Ha JIUMT, a Ttakxke NOpernoTBpAaTUTH
BO3HUKHOBCHUE TOOOYHBIX 3¢ peKxToB
HEWpOBU3YaIN3allMOHHBX METOJIOB, CBSI3aHHBIX C
pamuanueid. MHaukaTtop TpaBMBI Mo3ra paboTaer,
n3Mepsisi ypoBeHb OenKoB, m3BecTHRIX kKak UCH-L1 u
GFAP, xoTopble BEICBOOOKIAIOTCSA U3 MO3Ta B KPOBb U
U3MEPAIOTCS B TeueHHe |2 yacoB IoOCie TpaBMBI
roJIOBEl. YpOBeHb 3TuX OenkoB kpoBu nocie JIUMT
MOJKET MO3BOJSET OLEHUTh BEPOATHOCTh HATHYHS
BHyTpH4epenHbix nopaxenuit npu KT - ucciaenosanun

[19].

CuMNTOMBI, BO3HUKAIOIIHC BCJICACTBHE
nepeHeceHHodl  JTYMT,  BbI3BaHHOM  B3PBIBOM
pa3HooOpa3HbI BKJTFOYAIOT COMaTHYECKHE,
HEBPOJIOTUYECKHE, MIOBE/ICHUECKHE,

TICUXOJIOTHYECKHE, KOTHUTHBHBIE HapymeHus. OHH
(bopMupyIOT NOCTKOHTY3HOHHBIH cuHapoMoM (TTKC),
B CTPYKTYpPY KOTPOTI'O BXOJSTh TaKUE CUMIITOMBI, KaK
peTporpagHas aMHe3Us, TOJIOBHAs 00JIb, CITyTAaHHOCTh
CO3HaHWUs, 3aTPyJHEHHE KOHIEHTPAllMd BHUMAaHUS,
HapylIeHUs HACTPOSHHMs, U3MEHEHHS B PeXHME CHa U
TpeBOXKHOCTh. JlaHHBIE, MoONy4YeHHbIe Sayer et al He
COOOIIMIN O CYIIECTBEHHBIX paslIMuMsIX MEXIy

MOCJIEACTBUSIMU  B3pbiBA M Apyrumu  UMT
OTHOCHTEIILHO 3pPUTENBHBIX, BECTHOYIISIPHBIX
HapylleHui, ©OoJleBOTO  CHHIpPOMAa,  MOTOPHHX

HapylleHu, gemnpeccud. Kpome Toro, BbIsIBICHUE
HaJIe)KHOTO ¥ YETKOTO KIIMHUYECKOT0 MPO(nIIst MUHHO-
B3pbIBHOW JIUMT [ONOJHUTENBHO  OCIOMKHAETCS
YaCcTHIM COYETAHNEM C 3aKPBITHIMHU M IPOHUKAIOIINMHI
MMOPAXEHUSIMH TOJOBHOTO Mo3ra. OTIMYUTEeNsHON
0COOEHHOCTBIO, KOTOpasi MOXET TIOSBUTHCA TP
MUHHO-B3pbIBHON 3UMT sBnsS€TCS MOBBIIIEHHBIH PUCK
CHIDKCHHMS CiIyXa M IIyM B ymax. Takxke d9acTo
BCTPEYAIOTCS ~ CUMITOMBI  MOCTTPaBMAaTHYECKOIO
crpeccoBoro paccrpoiicta (IITCP), uto ycnoxuser
MIOCTAHOBKY JMarHo3a, mockonbky TpaBma u IITCP
4acTO SBISIOTCS COMYTCTBYIOIIMMH IATOJIOTHAMH,
xorna MuHHO-B3pbiBHass UMT umutupyer IITCP u Ha
oboport [20,21].

XoTs  ecTb  COOOMEHMS O  PasIHUMIX
JOJITOBPEMEHHBIX OCIOXKHEHHH MEXIy B3PBIBHBIMH U
HEB3PBIBHBIMU MOBPEXICHUIMHI MO3Ta, TIOAABIISIONIEe
KOJIMYECTBO JI0Ka3aTEIbCTB CBHICTEIHCTBYET O TOM,
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910 OOMIMMHU TOCNIEACTBHAMU B OO0OUX CIyYasx
SIBJISIIOTCSL.  HEBPOJIOTMUECKHUE, IICUXOJIOTMYECKUE U
noBejieHYecKkue paccrpoiictBa [22]. HeszaBucumo ot
OMOMexaHNYECKUX MPUUYHH TPABMbI, BXKHO MOCTABUTh
TIIATEJbHbIN, TOYHBIM NEpPBOHAYAJIBHBIA JUArHo3,
ocobenHo y mareHToB ¢ JIUMT, koTopeie, BO3MOKHO,
HE MOTYT BCIOMHMTb, YTO IMPOU3OLLIO B MOMEHT
TpaBMBI H3-3a W3MEHEHHs co3HaHusA. Cpasy mocie
TpaBMBl Yy MAaIMEHTOB YacTO HAOIIOIAeTCss MOTeps

CO3HAHMS, TOTeps MaMATH, TOJOBHas OO,
CIyTaHHOCTb CO3HAaHWS, TOIIHOTA W  OYaroBBIH
HeBpoyioruueckuit  pepumur. B monrocpounoit

nepcriektiBe mnanueHTel ¢ JIUYMT coobmator o
KOTHUTHBHBIX HAPYUICHUSAX U HEHPOIICUXOIOTUIECKUX
CUMNTOMAax (M3MEHEHHs IIOBEJECHUS U JUYHOCTH,
JIeTIpeccHs), MapKUHCOHHM3M, HapyLIeHUs peddn |
noxoakd. YMT TpagulMOHHO KIACCH(DUITUPYIOT IO
MOKa3aTelassM CTENEHH TSDKECTH TPaBMBI, CaMoi
pacnpoCTpaHEHHON W3 KOTOPBIX SBIIIETCA IIKana
Kombr T'masro (GCS). Drtor obuienpu3HaHHBIA
HHCTpyMeHT Kiaccudpukanmu UYMT, Onaromapst cBoeit
MPOCTOTE, BOCTIPOM3BOAMMOCTH 1 3P (HEeKTUBHOCTH A1t
obmero mporao3a. Pesymprar GCS or 13 mo 15
cuyMTaeTrcs JIeTKoM TpaBMoi, 9 - 12 cuwnraercs
yMEpeHHOIl TpaBMOH, a § WJINM MEHbIIE - TKEIOH
TpaBMoil Mo3ra. OpHako i IPAKTHYECKOTO
KIIMHUYECKOT O UCTIOJIB30BaHUSA CTETIEHb
BBIPAKEHHOCTU HAa4yaJbHOIO HapylueHus nocie YMT
MoJpa3/ieNiaeTcs Ha TP OCHOBHBIC KATETOPUHU: JIeTKasl,
cpenHedt Tskecth o Tskenas  UMT.  JTUMT
oIpeneNnsaeTcs: NoTepell UM U3MEHEHUEM CO3HAHHS B
TedeHue 30 MHH TOCIIE€ TpaBMBI, CIIyTaHHBIM WIIH
JI€30PUEHTUPOBAHHBIM COCTOSIHUEM,
MPOJOJDKUTENBHOCTEIO MeHee 24 4, HOpMalbHOU
CTPYKTYpHOH TOMoOTpadueil Mo3ra u OIEHKE IIKabl
I'masro Koma 13— 15.

ITockonbky He CyHIeCTBYyeT cCrenupUUECKHX
TEPaNeBTHYECKUX MEPONPHUATHH IS MAaIMEeHTOB C
JIUMT  MUHHO-B3pBIBHOI'O  XapakTepa, JICYCHUE
MIPOBOUTCS AQHAJIOTHYHO TPaBMaTHYECKOM
MOPaKEHUIO TOJIOBHOTO MO3ra, C HWHIVBHYaIbHBIM
noaxojom. Ilpu JIYMT ocHOBOHl jeueHUs sIBIsETCS
OTIBIX W IIETICHANIPABICHHOE JI€UEHHE KIMHUYECKHX
CHUMIITOMOB. CranuoHapHoe HaOmoeHue
pEKOMEHAYETCs B T€UYEHHE MUHUMYM 24 4acoB 1ocie
nosydeHus: JIYMT. TNocnuranuzauus peKoMeHIyeTcs
MalMeHTaM, KOTOPblE PHCKYIOT MOJIYYUTh TaKue
HEMEJJICHHBIC OCJOXHEHHUS OT TPaBMBI T'OJIOBBI, KaK
bam mo mkane Inmasro <15, mnarojgoruyeckue
m3meHennss Ha KT, cymoporm u KoMopOHmHAas
KoarynomnaTus. Takxke, He CyIIecTByeT 000CHOBaHHBIX,
JIOKa3aHHBIX  PEKOMEHIAIWi 10  NIPUMEHEHHUIO
HEHPOIPOTEKTOPHUX CcpeacTB y OompHBIX UMT.
OnHako OBUIO NPOBEICHO HECKOJBKO KIMHHUYECKHX
HccIeJ0BaHNH, KOTOPBIE TIOKa3bIBAIOT 3()(h)eKTHBHOCTD
HelporpoTekTopHux cpeacTs npu UMT, Ho HUM onHO
U3 OTUX HCCIEAOBAaHUI HE MMEeT JOCTaTOYHO
BBICOKOTO Ka4yecTBa, 9TOOBI rapaHTHPOBAThH
3¢ GEKTHBHOCTD HCIOIB30BAHUS HEHPONPOTEKTOPHUX
cpencts [23, 24, 25].

HecmoTtpss Ha yHUKabHOCTh YEPENMHO-MO3TOBOM
TpaBMbI MHHHO-B3PBIBHOTO XapakTepa ¢ TOUYKH 3pCHHUS

MEXaHM3MOB  OHMOMEXaHWYECKOTO  ITOBPEKACHMUS,
KJIIMHUYECKH 3TH MAlUEHTHl HE OTIIMYUMBI OT CIy4yaB
TPaBMaTUYECKUX IOBPEXKACHUNM MO3ra HEB3PBIBHOI'O
xapaktepa.  KiuHudeckue — pemieHHss — JOJIKHBI
NPUHAMATBCS B KaXJOM KOHKPETHOM cllydae B
COOTBETCTBUM C  JEHCTBYIOIUMMHU  IPOTOKOJIAMHU
JUAarHOCTUKU M JedyeHus. TimareabHoe MOHUMAaHME
cnenn(UIecKuX MEXaHU3MOB, IIeKAlINX B OCHOBE
B3pbIBA, U, BO3MOXKHO, AK€ JPYIMX HaIlpaBICHHBIX
HCTOYHUKOB  SHEPrUM  HMEET  IEPBOCTEINEHHOE
3HAYEHUE JUTSL JanbHEUIIHI pa3paboTKu
OUAaTHOCTHYECKUX W JIEYeOHBIX MEpOTPHATHH st
JAHHOM Kateropuu OONBHBIX. llenpro 3TOW CTaThu
SIBJISIETCS O3HAKOMJICHME HUCCIIEN0BATENIEH, KOTOPBIC B

HACTOsIIEe Bpems paboTaroT B 00JacTH  ITOM
MpOOJIEMBI C COBPEMEHHBIMHU TIPE/ICTABICHUSIMH O
STHOJIOTHUH, MATOTEHETUUECKUX 0COOEHHOCTSIX,
JTUAarHOCTHYCCHX TOJIX0/1aX u JICYCHUH

TPaBMaTHUYECKOIO IOBPEKIECHHUS TOJOBHOTO MO3ra,
MHHHO-B3PBIBHOTO XapakTepa M, B YaCTHOCTH JIETKOU
ero crerneHu. [IpoOaeMbl, IPUCYIIHE STOMY BOIIPOCY
00acTH WCCICIOBAHWH, MHOTOYHCICHHBI, HO OTH
MPETSATCTBHSA TaKXe MOJICPKUBAIOT HEOOXOIUMOCTH
MIPOBEJICHUS CYIIECTBEHHOW U COBMECTHOH paboThl B
MHTEpecax BETEPaHOB U UX CEMeEil.
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AFFORESTATION OF ARID MOUNTAINS IS AN IMPORTANT FACTOR IN THE FIGHT
AGAINST DESERTIFICATION IN UZBEKISTAN

Annotation. The article outlines the most effective methods in combating desertification in the conditions of
arid mountains of Uzbekistan. Their essence is the transformation of the nature of river basins by complicating
their landscape structure i.e. the creation of man-made complexes of small size. These complexes are formed by
creating artificial forms and reliefs in the form of terraces and dam dams and thanks to the artificial groupings of
vegetation.
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vegetation groups, combating desertification

Desertification is a complex physical and
geographical process, caused and accelerated by both
natural and anthropogenic factors. It leads to a
reduction in the quantity and quality of renewal of
natural resources. This, in turn, causes a decrease in the
ecological potential of arid ecosystems (landscapes)
and a deterioration in people's living conditions. Thus,
desertification is also a socio-economic process, a
process of destruction of social, economic, and
sometimes political stability in the region, covered by
desertification.

As you know, in June 1994 the UN Convention to
Combat Desertification was adopted. Much has been
done over the years, but a number of problems remain
unresolved, which hinders the improvement of the
environment in arid regions. In this regard, the period
from January 20 South to December 20201 was
declared by the UN General Assembly as the UN
Decade dedicated to deserts and the fight against
desertification. Its purpose is to facilitate the
implementation of measures to protect arid lands. To
achieve this goal in Uzbekistan and neighboring
countries, it is necessary, first of all, to significantly
improve understanding of the causes of desertification,
The fact is. that in the Aral Sea basin the economic load
on water and land resources is growing rapidly. At the
same time, changes in the regime of atmospheric
humidification due to global climate changes were
observed. The interests of decision-making on
combating desertification require the development of a
scientific justification in which a specific role in the
development of the process under consideration of
climatic and socio-economic factors should be
determined.

This article is the first attempt where scientifically
substantiated the possibility of improving the natural
environment of the arid mountains of Uzbekistan.

Arid mountains The Aral basin is mainly used as
year-round grazing - the main and very ancient type of

land use in the mountains and foothills of Uzbekistan.
An important factor in the conversion of the vegetation
cover of the mountains of Uzbekistan is grazing and
overgrazing. For a long time, the neighborhood of
mountains and foothills made it possible to successfully
use the nomadic pasture method of grazing, carried out
by seasonal migrations of herds in adverse mountain
seasons to the plain and vice versa.

The modern forest cover of the mountains of
Uzbekistan is very low. The forested area is only about
1%. However, scientific experts explain the
treelessness of the mountains of Uzbekistan to
centuries-old, unlimited deforestation for economic
needs. There is numerous historical evidence of past
widespread forests in the mountains of Uzbekistan
(p.25).

Therefore, in the mountains of Uzbekistan, runoff
and, accordingly, flushing of fine earth are highly
developed. Observations in the Natkal mountain
reclamation station found that sometimes up to 90% of
precipitation flows from the slopes. In total, 81% of
allmountain soils.

Currently, the ecological condition of the
mountainous landscapes of Uzbekistan is largely
determined by the widespread occurrence of steep
rocky and rocky, often bare, slopes with a strong
development of physical weathering of rocks.

Summarizing the numerous data on the
hydrological role of forests, they came to the
conclusion that the forest cover of the territory should
be at least 10 - 15%. In this case, it is necessary to take
into account the location of forests within the
catchment area.

Therefore, at present, in the conditions of
Uzbekistan, for the sustainable improvement of
pastures of mountains and foothills, the most effective
is the forest reclamation carried out in the basins of
small rivers and periodically operating watercourses.
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Observations found that

afforestation  of
catchments contributes to a sharp increase in annual
runoff modules, equalization of expenditures during
periods of various durations - from long-term to daily.

The erosion rate due to afforestation can be reduced to
100 times or more. In mountainous regions, the
dependence of the surface washout (erosion) on the
density of the stand is observed (Fig. 1).

Washed fine earth, m3/ha.
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Fig.1. Dependence of soil washout on the density of juniper stands on the northern slope of the Turkestan ridge.

The water protection and water regulating role of
forests is due to a 2-3% decrease in air temperature. an
increase in relative humidity by 5-6%, a decrease in
wind speed by 1.2-2 times, an increase in the moisture
capacity of the soil, and infiltration ability of the soil; a
noticeable increase in pound water flow. Observations
in the experimental farms of the Academy of Sciences
of Kyrgyzstan found that mountain forests increase the
total amount of precipitation, as they contribute to the
loss of condensation moisture. It has been established
that every 10% of forest cover in the windward part of

the mountain slopes causes up to 10% of additional
summer rainfall, mainly due to condensation of air
vapor. (Matveev. 1985).

Thus, from a geographical and environmental
point of view, the reclamation transformation of the
nature of river basins is to complicate their landscape
structure due to the formation of small-sized
anthropogenic complexes. These complexes are formed
due to the creation of artificial relief forms in the form
of terraces and dam dams and due to the artificial
groupings of vegetation (Fig. 2)

e revan .
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Fig 2. Zoning of a simple drainage basin.
1-step terrace with landings; 2-crested terraces with landings; 3-dams and dams with landings
4-channel of the river.

Hillside terracing includes construction:

1) ridge terraces, consisting of gently sloping
shafts, which are arranged horizontally in rows and are
used for planting crops;

2) stepped terraces arranged on steep slopes in the
form of continuous or intermittent strips and used for

planting perennial crops, including grapes and walnut
trees;
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3) ditch terraces of various profiles (trapezoidal,
triangular, irregular  section) for  protective
afforestation.

Without touching the technical side of the issue,
we note that so far, terracing has been carried out
mainly on separate sections of the slopes and was
limited to any one way of modifying the relief. Now it
is necessary to solve the problem of terracing the entire
catchment with differentiated selection of techniques -
the creation of stepped terraces of varying widths in the
upper part of the slopes and ridge-shaped terraces in the
lower part of the slopes and ridge-shaped terraces in the
lower part of the slopes. In the channel and on the
floodplain of sais, it is advisable to install dams and
dams that reduce the speed of water flow and prevent
erosion.

In mountain gardening, numerous varieties of
walnut, pistachio, almond, apple, pear, hawthorn,
cherry plum, cherry, apricot, sea buckthorn, goof,
acacia, etc., as well as some introduced species, are
used. Orchards and vineyards are placed on slopes with
a steepness of no more than 25 ° C.

The contour organization of the catchment space
provides an increase in biological productivity and the
associated improvement in runoff regulation.Great
effect is given to the cessation of random cattle grazing
and the transition to pasture rotation.

The larger and more complex the drainage basin,
the more varied the methods of agroforestry should be,
the richer the spectrum of species of planted plants
should be.

The main areas of the foothills (Western parts of
the Turkestan, Zarafshan and Gissar ranges) of
Uzbekistan are used mainly for pasture. However, the
low productivity of natural pastures, large fluctuations
in the yield of grasses over the years and seasons of the
year, depending on weather conditions, often create a
very tense situation in the forage balance of livestock.
Long-term studies of the Institute of Astrakhan
breeding in the foothills of the Zarafshan, Urkestan and
Gissar ranges have shown that it is possible to
significantly increase the productivity of natural
pastures by crops of fodder plants and crops such as

black
saxaul(Haloxyionaphyllum),isen(Kochiaprostrata),Ch
ogon(Aelleniasubaphylla),Circassian, teresken, etc.

Among these plants, the most promising is black
saxaul. Experiments have shown that with an annual
amount of precipitation in the range of 100-200 mm, it
is possible to grow black saxaul protective strips. For
example, in the foothills of the western part of the
Zarafshan ridge, forest bands from black saxaul, which
have reached 4 m in 8 years, contribute to an increase
in relative humidity, create mild microclimatic
conditions to increase pasture productivity by 25%.
Even in a lean year, the feed mass of the ephemera was
14-18% higher than in an open pasture. Thickets of
saxaul bands have brought to themselves a peculiar
ethnological fauna, avifauna, etc. And thus, creating a
new type of biocenosis in the desert and semi-desert
foothills.

Despite the obvious effectiveness of mountain
agroforestry, “horses of orchards, vineyards and forests
grow in Central Asia at an extremely slow pace. Under
existing trends, one cannot talk about achieving the
required forest cover standards even by the end of the
21st century. A review of the relationship to
agroforestry is needed. For a radical change in the
situation, it is important to fully consider and
economically correctly evaluate the environment-
forming functions of the mountains.
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GEOCHEMICAL FACTOR OF DESERTIFICATION

Abstract. The article discusses the natural types of landscape salinization in Central Asia. There are two
types of salt accumulation — continental and Delta. In this work, based on the well-known geographical scheme of
academician B. B. Polynov, the processes of continental type salinization of landscapes are described in detail.
Further, the mechanisms of salinization of the Delite landscapes of the Bukhara and Karakul oases are covered in
more detail. The author connects the formation of Delta landscapes and their geochemical features with tectonic

structures on the basis of actual materials.

Keywords: Natural types of landscape salinization, continental, deltaic, geomorphological schemes, climate,

aridity, migration of chemical elements
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Desertification is a complex socio-geographical
process caused and accelerated by both natural and
anthropogenic factors. It leads to a reduction in the
quantity and deterioration of the quality of re-use of
natural resources. This in turn causes a decrease in the
economic potential of arid ecosystems (landscape) and
the deterioration of human living conditions.

Geochemical factors also play an important role in
the emergence of desertification among natural factors.

The paper highlights the role of the geochemical
factor in the occurrence of desertification in the
conditions of the ancient deltas of the Zarafshan river
valley.

In geography and Geochemistry, according to the
degree of formation of saline soils, continental, coastal,
deltovye, artesian cycles of salt accumulation are
distinguished. In the conditions of Central Asia, there
are 2 main natural types of salt accumulation-
continental and deltovy.

The continental type is associated with the
movement, redistribution, and accumulation of carbon
dioxide, sulfuric acid, and chloride salts in the
intramaterial drainless regions. To understand the
mechanism of salt accumulation processes, consider
weathering. According to A. N. Rozanov (1958), the
weathering crust of the ostochno — carbonate — sialite
type is formed on the watersheds of Central Asia.
Formed eluvium is rich in primary aluminosilicates,
bases and carbonates, there is a partial removal of
sodium, calcium and silica, potassium and magnesium
retention and accumulation of one and a half oxides of
aluminum and iron. Mobile products of weathering
carried out by surface and underground waters form
carbonate and chloride - sulphate accumulations on the
spaces adjacent to watersheds.

In accordance with the known scheme of B. B.
Polynov (1956), these accumulation are to some tall
posledovatelnosti in which the first sediment in a
watershed layer saturated with carbonates, and next
after him — sulfate and chlorides.

B. B. Polynov, who developed the main
theoretical positions of migration and accumulation of
mobile elements in the weathering crust, notes that
chlorides are carried to the farthest distance from the
place of origin, then sulfates and carbonates, and silica
is the closest.

This chemical differentiation of weathering crust
products is also characteristic of the territory of Central
Asia. So, mountain ranges-areas of weathering, foothill
plains-zones of accumulation of carbonates.

It should be emphasized, however, that the
accumulation of carbonates is expressed in all zones,
but, noticeably increasing when moving from top to
bottom, it reaches its maximum in the zone of foothill
plains. According To G. A. Mavlyanov ( 1958),
carbonate loess-like rocks of the foothill plains of
Central Asia has more than 25% of the weight of dry
rock. In the peripheral part of the foothill plains of the
studied territory, the areas of chloride — sulphate
salinization received a significant predominance, which
allowed V. A. Kovde (1946, 1947) to attribute this

territory to the province of chloride — sulphate
salinization.

Further, according to the scheme of B. B. Polynov,
chloride-sulphate accumulations also occupy drainless
depressions-closed  depressions. Such areas are
selenkoviene Sensicle, Togakushi, Dengizkulskoye
and other saline basin, located within Central Asia.

Thus, chlorides, sulfates and carbonates of
alkaline and alkaline earth elements are the main
compounds that determine the geochemical conditions
of the plains of the plains of the territory of Central
Asia.

It should be noted that the presence of an
extremely dry and hot climate is not enough for the
beginning of salt accumulation and for the formation of
saline soils. With deep groundwater, the actual
evaporation of moisture from the soil does not exceed
the amount of precipitation that falls on its surface. If
the ground water lies deep ( deeper than 10-20 m), then,
despite the dryness of the climate, salinization of the
soil does not occur in the conditions of arid climate, it
is possible only in specific geomorphological
conditions. In the orography of all deserts, including the
deserts of Central Asia, which are areas of modern salt
accumulation, there is one very important feature.
These deserts are located in vast depressions, plains,
semi-surrounded by mountain ranges and lying usually
hundreds or thousands of meters below the surface of
the mountains.

An ancient stream of deep underground water
bearing soluble salts is directed from the surrounding
mountain hills towards the depressions and plains of
Central Asia. The age of this stream is equal to the
geological age of mountains and depressions. The
ground waters of the depressions themselves
experience for a geologically long time a powerful
hydrodynamic pressure of deep underground waters
and their geochemical influence.

Ancient deep underground waters are sometimes
characterized by high mineralization, sometimes they
are fresh. In vast deep depressions, depressions,
valleys, river deltas, and areas of fractured tectonics,
the pressure of underground water, as it cleaves out or
approaches the surface, becomes a very important
factor in salinization of water, sedimentary deposits,
and depressive soils.

Delta cycles of salt accumulation are very
widespread and are characterized by a complex
combination of processes of movement and
accumulation of salts brought from the upper part of the
river and the valley-Delta ground flow. These
territories are usually called separately and belong to
the types of landscapes that do not have natural
drainage, where salinization is a permanent element.

These include, for example, Bukhara, Karakul,
Kashkadarya and Shirabad dry deltas within
Uzbekistan.

The upper parts of the dry deltas are folded on the
surface or at a small depth of rough material, often with
pebbles. In the middle part of the Delta may be
dominated by sandy deposits, and in the lower parts (
on the periphery) - loam and clay. At the same time, the
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depth of occurrence and the composition of
groundwater naturally change. In areas built with
pebbles, ground water is easily replenished from the
river and just as easily move down the slope. When
changing pebbles to more fine-grained sediments,
groundwater approaches the surface and often wedges
in the form of fresh or poorly mineralized spring water.

Below the removal cone, ground water is
dispersed over an increasing area of the cone and re-
submerged. In the peripheral parts, due to the presence
of loamy deposits, the flow of groundwater is delayed
and almost completely spent on evaporation and
transpiration.

Thus, the main mechanism that contributes to the
development of desertification and leads to the
accumulation of salts in the soil and the formation of
salt marshes is the predominance of evaporation of
groundwater over their outflow. Therefore, all the
efforts and factors that increase the evaporation of
groundwater with weak drainage will contribute to the
processes of salt accumulation and the formation of
saline soils. The water balance of the territory and
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especially the ratio of the amount of evaporating
moisture to the amount of drainage water to a very large
extent depends on climatic, geomorphological and
hydrogeological conditions. At the same time, human
economic activity is essential.

It should be noted that within Central Asia, the
processes of salt accumulation are confined to certain
types of terrain, geomorphological and hydrogeological
conditions.

Thus, the most common and direct factors in the
formation of modern saline soils in ancient dry deltas is
the process of evaporation and transpiration of
groundwater in conditions of wastelessness or slow
outflow. The intensity of evaporation of ground water
and the process of salt accumulation in both ground
water and soil increases with the approach of the
ground water level to the surface, and starting from a
depth of 2-3 m or less, the processes of salt
accumulation in arid climate reach their maximum
expression. These features of the soils of the ancient
deltas are one of the characteristic features that
determine their tendency to desertification.
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Classical examples are the peripheral parts of the
Karakul and Bukhara deltas, the Kashkadarya and
Guzardarya deltas, which are represented by the most
saline soils due to intensive evaporation over the
steadily close-lying mineralized groundwater.

Potential total evaporation in the desert plains of
Central Asia reaches 2-4 thousand mm per year, far
exceeding the amount of precipitation.For example, the
annual evaporation rate in Kagan is 2110mm, where for
three months (June, July, August) it showed more than
1000mm.

The period during which the phenomena of air
drought and dry weather usually develop is on average
110 days (from may 18 to October 5).

In the flat part of Central Asia in the conditions of
sharply continental desert climate under ephemeral —
sagebrush, solyankovoj rastitelnosju light serozems and
gray — brown soils are formed.

Aridity of the climate, low precipitation (110-
170mm) in the low foothill plains caused a non-
washing regime of soils with hypnotic and carbonate
horizons, so the soils are characterized by constant

200 300

salinity, a large number of carbonate salts in the
uppermost soil horizons and chloride-sulfate salts in a
small depth, gypsum horizons in the form of layered
and amorphous masses, often turning into a gypsum
plate. Such features are associated with an acute
shortage of moisture, a huge excess of evaporation over
precipitation. In addition, high temperatures during the
growing season and a negligible amount of
precipitation in the desert areas of Central Asia limit the
development of biological and soil processes. In this
regard, in the desert zone of the studied region, the soils
are characterized by extreme low power, insignificant
humus content, lack of any noticeable leaching, and the
presence of salts in the genetic horizons. These
characteristics of the soils of the desert zone of Central
Asia are one of the characteristic features that
determine their tendency to desertification.
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PAIIMOHAJIBHOE UCITIOJIb30BAHUE MECTHBIX BOJAHBIX PECYPCOB

AHHOTa].ll/IH. B Z[aHHOI\/'I CTaT¢ pacCcMaTpuBacTCs BPEMCHHBIC BOIAOTOKH, U HX C60p, XpaHCHUEC U

paMOHAJIBbHOC NCIIOJIb30BAHUC.

Abstract. This article provides for temporary watercourses and their collection, storage and rational use.
Kurouesvie cnosa: epemennoe nosepxHocmuoe CMOK, Memoo NIACMUKU penbeha, 800Hble pecypchl,

00600HenHue.

Key words: Temporary surface runoff, plastic method of relief, water resources, watering.

Bgeodenue B Crparerun neiicteuil PecryOmuxu
Y36ekucTaH, M0 MATH MPUOPUTETHBIM HAIPABICHUAM
pa3BUTHA B KayecTBE BAXKHBIX 3a7Ja4 OO0OO3HAYEHBI
«TIpeloTBpalCHHE 9KOJIOTHYECKHX npobiaeM
CBSI3aHHBIX CO 37I0POBHEM U TE€HETHUECKMM (DOHIOM
HACeJICHUs, OKpYXKalolled MNpUpPOJHOW  Cpenou,
yJIydIIeHHeM CHAa0O)XEHHMs €ro IWTHEBOW BOJOH B
CEeJIbCKUX palioHaX ITyTeM IOCTEHNEHHOIO BHEIPEHUs
9KOHOMHUYECKHX M 3(P()EeKTHBHBIX TEXHOIOTHH...». B
3TOMI CBA3H COBEpILIEHCTBOBaHHE METOJIOB
HaKOIJICHUS, XPAaHEHUS U WCIONb30BAaHUS MECTHBIX
BOJHBIX pecypcoB B lLlenTpanmbHoM KbI3blikymMe u
MPEaYIpPEeXIeHNE IKOJIOTHIECKHIX MPOOIeM, TAKIX KaK

OITYCTBIHMUBAHHUC, HUMCIOT BaXXHOC Hay4HO-
IMPaKTUYECKOE 3HAYCHUC.
lle.flb uccnedosanus. ABJIACTCA Hay4HasA

pa3paboTka TMpEeANIOKEHHH M pEeKOMEHJauuil 1o
pallMOHAIBbHOMY HCIONB30BAaHUIO MECTHBIX BOIHBIX
pecypcoB B 0Ooppbe C  OIIyCTHIHUBaHHEM B
Hentpanenbix Kei3puikymax.

Memoouka. Metonsl UCCIEAOBaHUA MECTHBIX
BOAHbIX pecypcoB llentpansHoro  KbI3puikyMma,
MPOBOMIIINCH €  HCHOJB30BAHHMEM  PA3IUYHBIX
nmoaxom0B. CpaBHUTEIBHBIN, MeTO Teorpadudaeckoit
aHaJIoTuHy, KapTorpaduiecKue u METOBI
paffoHMpPOBaHUS  HWMEIOT  OOJBIIOE  TEOPETHUKO-

METOJI0JIOTHUECKOe 3HaueHue. B HacTosmee Bpems
06acceilHOBBIH M 3KOJOTMYECKHH IOAXOIBI TOMOTYT

NPOSICHATh ~ HAayYHYI0  IEPCNeKTHUBY  Oymymmx
TEHICHIIUH TPOLIECCOB OITyCTHIHUBAHUSI.
Pesynvmamer.  JlaHbl  Hay4HO-IPAKTUYECKUE

TIPEATIOKEHU W PEKOMEHAAINH Ui (POPMUPOBAHUS
JOKAJIBHBIX M JIMMAaHHBIX OPOCHUTENBHBIX CHCTEM Ha
OCHOBE HCIIOJIb30BaHHS MECTHBIX BOJIHBIX PECYPCOB B
6oprbe c omycThlHMBaHMeM. HaydHas 3HaYMMOCTH
pe3yJIbTaToOB HCCIEIOBAaHMWN ONpPENeIsieTCsl TeM, 4YTO

OHa CIIYXKUT JUISL COBEPIICHCTBOBAaHUA
METOOOJIOTHYCCKHUX n METOANYCCKHUX OCHOB
HCIOJIB30BaHNUA MCECTHBIX BOJHBIX pPECYpCOB, B

YaCTHOCTH B BBISBJIEHUH 0acCEHHOB CTOKA BPEMECHHBIX

BOJIOTOKOB Ha  0a3e  CHCTEMHOTO  aHalu3a.
ITpakTudeckas 3HAYUMOCTh pe3yIbTaToB
WCClleioBaHWsT ~ OyleT B TMEpPBYHO  odYepens

CHOCOOCTBOBATh pa3pabOTKe CTpaTeruil M Mporpamm
NpoWIAKTAKA W Pa3BUTUS  OIyCTHIHWBAaHUS B
Hentpansaom Kei3puikyme, a takxke 3QpQEeKTHBHOCTH
00pa30BaTENBPHOTO TpoOIEeccCa B COOTBETCTBYIOIIUX
HaImpaBJICHUAX CHCTEMBI BBICHICTO 06pa3013aH1/m
pecnyOnmku Y30ekucTaH.

C YBECJIIMYCHUEM YHUCJICHHOCTU HACCJICHUA MHpa
pacTeT M CIpPOC Ha BOJAHBIE PECypChl, 4YTO Tpedyer
paliOHAJIBHOTO HX HWCIIOJb30BAHUA U pa3pa60TKH
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HOBBIX  MeTO#oB B  ympasieHun B chepe CaburtoBod, b.A.baxpurannoBa, B.A.Pajuxosa,
Bojonosnb3oBaHus. OcHoBHas 4yacTeh opomaeMsix .M. Illapunosa u gpyrux [1].
3eMellb, B TOM YHUCJIE U B Y30€KHCTaHe, OXpaHa BOJHBIX Bonpocam  panuoHambHOrO — HMCHOJB30BAHUSA

UCTOYHUKOB M PpAIMOHAIBHOE HX MCIOIb30BAHUE,
TpeOyeT Ha Hay4yHOH OCHOBE YCOBEPIICHCTBOBAaHUS
myTel OOpBOBI C MPOIIECCaMU Oy CTBIHUBAHUSL.

Bopsba ¢  mpomeccamMm  OIYCTHIHWBAaHHA,
MPOUCXOMAIIMMHE B 3aCyNUINBBIX PETHOHAX MHpa,
TpeOyeT CMTYeHHs NPOIECCOB 3aCyXH, ONTHUMHU3AINHT
9KOJIOTHYECKOTO COCTOSIHUSI ITyCTBIHHBIX T'€OCHCTEM,
CO3JaHUSI HAYYHBIX OCHOB 3allUThl TPHPOABI U
YCTOWYMBOIO  3KOHOMMYECKOTO  pa3BuUTHi. B
3aCyIIMBBIX palfoHaX MHUpA, B MPOILECCe NMPOBEACHUS
¢usnKo-reorpaduueckux  UccieJOBaHHH, ocoboe
BHUMaHHE YHAENseTcs BOIpOCaM pPalMOHAIBHOTO
UCTIONIB30BAaHUsI MECTHBIX BOJHBIX PECYpCOB U
Pa3BUTHIO OPOILAEMOr0 3eMIICACTHS.

B crpane OBUT [OCTHTHYT psii yCIIEXOB B
TIOHIKCHUN CTEIIEHU OIYCTHIHUBAaHUS, NE(ISIINN B
MECYaHBIX ITyCTBIHAX, COXPAHEHHH PpaCTUTEIBHOTO
MOKPOBa, BOJHOM 3pO3UH, BBICBIXaHUU ApPalIbCKOIO
MOpSI M 3aCOJICHUSI OPOIIAEMBIX 3€Mellb, TEXHOTCHHOM
ONyCTHIHMBAaHUM,  IOBBIIICHUM  HPOJYKTHBHOCTH
macTOMII.

HayuyHO-MeTO0IOTHUECKHE OCHOBBI H3yUYCHHS
MYCTBIHHBIX ['€OCHCTEM U MX 9KOJIOTHYECKUX MpoliemM
paccmarpuBaroTCsi B paboTax MHOTHMX HM3BECTHBIX
3apybexHbIx yuéHbix (B.Baitcman, ®.ITupc, M.I nanir,
K.Huyn, P.®epriocon, IO.Ilyrrep, Jl.Ilepeiipa,
J.Kaiizep, T.Caiixo, C.bpyk, [|.Kamepa, U.Kobopn),
taroke yaeHsix ctpad CHI™ (A.O6pesuins, A.b.babaes,
B.A.Kosna, b.I'.Po3anos, T.H.Heuaesa, B.Kynaunn).

I'eoskonornueckue u TEOPETUYECKO-
METO/I0JIOTTIECKHE OCHOBBI HCCIICIOBAHHUS
Kb3buikymoB  nanel B pabortax JI.H.baOymikuna,
H.A Korai, 9.[1.Mamenoga, M.ILIIeTpoRa,
JI.AnmnbexoBa, M.MawmarkynoBa, A.A.Padukosa,
A.A.AGnynKacuMoBa, A.H.Hurmarosna,
C.b.Ab6Gacora, H.P.XampaeBa, C.A.A3umbOacga,

JLILITeiimo, I1.LH. T'ymamoma, M.K.Hazapoma, H.H.

MawuKkygyK
138

Tamgm
108

npupofHbix pecypcoB lLlentpanpHoro Kei3suikyma
MOCBSIIIEHO MHOT'O paboT, OJHAKO HCCIEI0BaHNE
MECTHBIX ~ BOJHBIX  pecypcoB W  Ipobiema
OITyCTHIHMBAHMS HEIOCTaTOYHO M3y4deHbl. B pabote
paccMaTpHBalOTCS BOIHBIE PECYPCHI TEPPUTOPHH,
TIOJJBEP)KCHHBIE ~ ONMYCTHIHUBAHHUIO, YTO  SIBIISIETCS
OTJIMYUTEIBHON YEPTOH JaHHOI'O UCCIEOBAHMS.

Ha ocHOBe MONTydeHHBIX HAYYHBIX pPE3yJIbTATOB
10 W3YyYCHHWI0 MOOWIM3ALMH MECTHBIX BOIHBIX
pecypcoB B llentpampHoM  KbI3bUIKyMe — OBLIH
NPUMEHEHbl Ha MPAaKTHUKE U COBEPIICHCTBOBAHBI
METOJBl HCIOJIb30BaHMA B MYCTBIHHBIX 3E€MILIX,
MIPUTOJHBIX JUIS OPOIIAEMOr0 3eMJIeeNUs JTOKaIbHbIX
U JIMMaHHBIX HPPHUTallMOHHBIX cUCTeM. Pe3ynbTaThl
pabot mo3Bommmu B KaHMMexckoMm paifoHe pa3BUTH
opomaeMoe 3emsenenue Ha 10 rexrapax B
(bepmepckoM XO3SCTBE «KapukaTa» [2].
YcranoBneHo omimune MycThIHM KbI3BIIKyMa OT

IPYTHX  MYCTBIHb  TI'€0JIOTO-T€OMOP(OIOTHIECKAM
CTPOCHHEM, TTOYBEHHBIM TIOKPOBOM "
pacTuTenbHOCThIO.  M3-3a  Oompmmx  00BEMOB

HCIIApEHUS B 3TOM paiioHe 3eMye/eNiue ONpeaensieTcs
HCKYCCTBEHHBIM OPOIIICHHEM.

Ha  ocHoBaHMHM  TOJIEBBIX  HCCIIEIOBaHMH
aTMOc(epHBIX OCaJKOB U3y4YeHa (HOPMHPOBAHUS
CTOKa, IOYBCHHOTO M PACTUTEIBHOTO IIOKPOBA H
THIPOTE€OJIOTHIECKUX YCIOBHSL. Bruto
MIPOAHAM3MPOBAHO  PACHPENENICHAE OCaJKOB  II0
TEPPUTOPHU U TOJOBBIE H3MEHEHHS TEMIIEPaTyphI.
Bouma  ycraHoBineHa, CBSI3b  MeXIy —penbedom,
KJIMMaToOM (JIO’KIb W CHET), NMOYBEHHBIM IOKPOBOM,
reo00TaHNYECKUM " THJIPOTE€0JIOTHUECKUMHU
¢dakTopamu B (DOPMHPOBAHHMU BOJHOTO  CTOKA.
KonmuecTBo ocankoB n300pakeHO HA OCHOBE JIaHHBIX
METEOPOJIOTHUECKUX CTaHIMH AkOaiTanb, Kyinyayk,
By3oB6aii, Tamau 1 Mamukyayk, pactojoKeHHbIX B
Ke3puikyme ( pucyHoK 1).

AkbauTan
101

Kynkyayk
94

bysaybau
69

Pucynox 1. Cpeonue mnozonemuue 20008bie KOIUYECMBA 0CAOKOS.
Hannvie noocomosnenvl Ha 0CHOBE MAMEPUATLO8 MEMEOCMAHYUL PACNON0AHCEHHbIX 6 KbizbLiKkymax.
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CpaBHHUTEIFHO C JPYTHMHU TEPPUTOPUSAMH, a
Mammkynyke OCaikoB OOJbIIE, YTO CBSA3aHO C
0COOCHHOCTSIMH CTpoeHUs penbeda. CpeaHeroaoBoe
KoJIM4ecTBO ocankoB B llenTpansHoMm KrI3BUIKYME
cocraBnger oxoino 108-138 mm. Cpenneronossie
OCaJIKM Ha TOPHBIX CKJIOHaX cOCTaBIAOT 202-238 MM
[3].

Ji1 HaKOTUTEHUs] MECTHBIX BOJ OCOOCHHO BaXKHa
pOJIb TAaKbIPOB M TAKBIPHBIX NOYB. B ce3oH moxaei
HaOJIro1aeTCsl HAaKOTIJICHHE BOZBI /IO YETHIPEX pa3 B TOJ
1 Ha 1 KB. KM IIOMIaTN TAaKBIPOB MPUXOAWUTCS A0 15
000 xyOomerpoB Bomel B ToA. OmnpenencHb
MEXaHUYECKUH COCTaB, CTEIIEHb BOAOIPOHUIIAEMOCTH,
XUMHYCCKHIA COCTaB IMOYB HA OIBITHBIX YyYacTKax
tdepmepckux xo3siictB Manmanusat u Kapukara. B
LeJoM, BEIpAIINBaHUC CEIIbCKOX03SCTBEHHBIX
KYJIBTYP C UCTIOJIb30BaHHEM MECTHBIX HPPUTAIUOHHBIX
CHCTEM B TMECYaHBIX MYCTHIHHBIX TOYBAX BO3MOXKHO U
MO3BOJISIET PAa3BUBATH OPOIIAEMOE 3eMIICCITHE.

B HAy4HOH  JuTEeparype  HEIOCTATOYHO
WHPOpPMAIMH O  TOBBIMICHHA  S()(HEKTUBHOCTH
WCIIONIE30BaHUs BPEMEHHBIX TOBEPXHOCTHBIX BOA, 00
W3yYCHHUH CTPYKTYPHI U YCIOBUI (POPMHUPOBAHUS ITOTO
MOTOKA. Nzyyenne MPOLIECCOB HaKOTUJICHUS
BPEMEHHBIX IPOTOYHBIX BOJ B  ONPEACICHHBIX
paiioHax, pa3paboTka W METOJUKA HAKOIUICHHS U
WCTIONIB30BAHUsL  SIBJSICTCSA  11€JIECO00pa3sHOM  JIjIst
NOBBIIIEHUS 3(P(PEKTUBHOCTH HCIIONB30BAHUS CTOKA
BPEMEHHBIX BOJIOTOKOB [4].

O0m1ee KOIMIECTBO CTOKA OXKICBBIX BOJ U CHETa
B llenTpanpaom Keizpumkyma cocraBisiet 21,4-34,7%,
13 KOTOPBIX 3-5 MM ocanku cocrasiuser 12,7-23,7%, 5-
10 MM ocagxu cocTaBistoT 8,5-14,5 % u 20 MM ocagku
- 2% obmero oobeMa. MakcUMaJIbHOE KOJIMYECTBO
€MHOBPEMEHHBIX 0CaAKOB (3-5 MM) NpHXOIUTCA C

(deBpans mo anpenb, a MUHUMYM - Ha HIOJIb-aBryCT.
Takoe BbInaieHUE OCAAKOB COCTABIISIET OKOJIO 3-15 pa3
B roj, a ocaaku B 5 MM 3-8 pa3 B roa. Pacnpenenenue
OCaJKOB B TCUEHHE TOAa BBITJIAUT CJCTYIOLUIUM
obpazom: 1 MM ocaaku 50-63%, 5 mum - 24-44%, 10 Mmm
3-17% 0T TOJIOBBIX OCaIKOB.

Boma B TakpIpax W TakKBIpHBIX 3eMIIIX IIO
yCIoBHAM (pOPMUPOBAHI M IO CTENICHH HAKOTICHHS B
OacceifHax BpEMEHHBIX BOJOTOKOB pa3lelieHa Ha
MIPUXOJHYIO, PACXONHYI0O W TOJE3HO HCIIONB3YEMBIe
gactd. JI7s COXpaHeHHWsS W YIpPaBICHHSA OaJlaHCOM
MpUXOAHOH  WacTH  OacceifHOBOro  cToKa |
MPEIOTBPALICHHUS YTEYKU BOJ Ha (QUIBTPALUI U
HCIIapeHHE, a TAK)KE I COKPAILCHUS SJHEPTeTUYECKHIX
U TPYAOBBIX PECYpPCOB 3a CYET HCHOJIb30BAaHUS
HUCKYyCCTBEHHOTO CTOKAa B XO3AHCTBEHHBIX MEJISIX
HEOOXOANMO PacCMOTPETh BO3ZMOXKHOCTH HAKOIUICHHUS
MOBEPXHOCTHBIX BOJHBIX pecypcoB [5]. baccelinbl
BoocOOpa MOBEPXHOCTHBIX BOJ HAMH Pa3lelCHBI Ha
crenyrormue 3 30H6I: 1) 30Ha hopMupoOBaHUS CTOKA; 2)
Tpan3uTHas 30Ha cTOKa 3) 30HA HAKOTUICHHUS CTOKA.

B mexropupix paBHUHAaX Top Kympmkykray u
Aymunzatay Ha 1uiomanu 270 kM2 ocamku npu
BeimageHnn a0 10 MM, ¢ uHTeHcuBHOCTBIO 0,05
MM/MHH, B TPYHTaX C TJHMHHUCTBIM MEXaHHYCCKUM
coctaBoM cobupaercs 518 000 m® Boxpl. Iloacuerano,
YTO Ha JTOH K€ IUIOIAau MpU cKopocTH ocankos 0,1
MM/MHH MOXHO cobpath 1296 Teic. M® Bozibl [6].

OmnpeneneHo reorpaduueckoe pacripocTpaHeHUE
pacTeHuil M WX BIHSHUEC B HAKOIUICHUH BPEMEHHBIX
MPOTOYHBIX BOJ, BBICOTHAs TOSCHOCTh PACTCHHH Ha
OCTaHLOBBIX ropax [7]. Tun pacteHuil ompeaenser
rTyOMHy 3ajJeraHus TPYHTOBBIX BOA M COJCpKaHUE
BJIATH B ITOYBaX.

Tabmuma-1
Boanbie pecypenl LHenTpaibaoro Kei3puikyma
Mecto IIpenropsele | MekropHbie J0JI0BBIE
Ne OcraHueBbIeropbl Perop P Takelp | Bnaguna Bcero
I10JIO’KEHHE HA3MEHHOCTH | KOTJIOBHMHBI IIECKHU
1. Poauk 12 18 12 - 16 - 58
2. Komnonenn 35 23 - - 38 102 198
Apte3unaHckue
3. | P 25 20 - - 16 10 74
KOJIOLIBI
4. Kaak, unpre - - - 8 - - 8
5 Capmoba - 4 - - 3 - 7
Bogocboprsie
6 JIOCHop 36 17 13 - 20 - 86
OaccerHbI
ITo pe3yibrataMm THPOTEOJIOTHYECKUX  PECypCOB PEKOMEHIOBAaH KOMILIEKC Mep MO 0opeOe ¢
WCCIICIOBAaHUN W TIOJNEBBIX HKCICPUMEHTOB ObLTM  omycThiHMBaHWeM B LleHTpamsHOM KeI3BUIKYME, U
M3YyYEHbI IIOJI3€MHEIE BOJBI LenTpansHoro  onpeaeneHbl MEPCIICKTHBHEIC HaIpaBJICHUS
Ke3puikyma. MuHepanmm3anuss BOJA, Ha ONBITHOM  JanHEHIuX paspadotok [10].
yuactke Kapukara, apresmanckux ckBaxkuH Nel, Ne3, Buisoowi. ‘YcoBepiileHCTBOBAaTh METOIBI
Nel7, Nel8 cocraBimser 1,85-4,05 r/nm u cumTaercs  HAKOIUICHUS (BomoxpaHwIHIa i OTKPBITHIE
TOIHBIM JJsi oporneHus [8]. J1eOUT MOA3eMHBIX BOXI  PE3epBYaphl), XpaHEeHUs (ruapOTEXHUYECKHE
cocTaBnsioT 836,37 Thic. M%CyTKH, M3 KOTOPBIX  COOPYHEHMS OTKPHITOTO H 3aKphITOTO THIIOB) U
noareepxkneHo 516,79  Toic. M3/CyTKI/I, YTO Jla€T  palHdOHAJIBLHOTO HMCHOIb30BaHHUS aTMOC(epHBIX

BO3MOXHOCTH opomierns oT 2000 mo 5000 rexrapos

NPH TOMOLIH JIOKATBHBIX OPOCUTENBHBIX cucteM [9].
Ilo pesymbratam wHCCleIOBaHMH Ha OCHOBE

palMOHAILHOTO HCIOJIBb30BAHUSI MECTHBIX BOIHBIX

ocalkoB (opomeHust U 00BomHEHUs). B 3TOM ciyuae
MTOSIBIIACTCSI BO3MOXHOCTD YTy UIICHHS YKOJIOTHYESCKUX
YCIIOBH TPOXXMBAHUS HACCIICHUS U OOCCICUCHHS X
YHCTOM KaYE€CTBECHHOM MUTHEBOU BOIOM.
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Gerashchenko S.B., Deltsova O.1., Ostrovskyi M.M.
Ivano-Frankivsk National Medical University
Department of Histology, Cytology and Embryology

MORPHO-FUNCTIONAL OUTCOMES OF PACLITAXEL-INDUCED PERIPHERAL
NEUROPATHY COMBINED WITH 2-ETHYL-6-METHYL-3-HYDROXYPYRIDINE SUCCINATE
ADMINISTRATION ON THE SPINAL CORD ANTERIOR HORN NEURONS

Summary. Paclitaxel-induced peripheral neuropathy (PIPN) is a major debilitating side effect of paclitaxel
in patients with cancer with no fully known mechanisms. The aim of the study was to investigate the fine sub-
microscopic structure of the spinal cord anterior horn neurons in PIPN combined with 2-ethyl-6-methyl-3-
hydroxypyridine succinate administration. The experiment was performed on 80 white rats, which were
administered intraperitoneally with Paclitaxel (Actavis, Romania), pre-dissolved in an isotonic saline at a dose of
2 mg / kg body weight four times a day to achieve a dose of 8 mg / kg. Then 48 of these animals were injected
intraperitoneally 2-ethyl-6-methyl-3-hydroxypyridine succinate (Armadine) at a dose of 10 mg / kg (32 rats
received intraperitoneally water for injection). Observation periods were 1, 7, 14, 21, 28 days. We found that 2-
ethyl-6-methyl-3-hydroxypyridine corrects the morpho-functional state of the motor neurons of the spinal cord
and revealed a positive metabolic effect on them. This was manifested by the improvement of the electron
microscopic picture of the neuronal structures responsible for their protien-synthetic (granular endoplasmic
reticulum, ribosomes and polysomes), respiratory (mitochondria), and protective (lysosomes) functions.

Key words: paclitaxel, paclitaxel-induced peripheral neuropathy, spinal cord, 2-ethyl-6-methyl-3-

hydroxypyridine succinate.

Introduction.  Paclitaxel-induced  peripheral
neuropathy is a common side effect of this anti-cancer
treatment and causes severe pain in patients, leading to
cessation of treatment or a particularly severe
rehabilitation period. To study the pathogenesis of
neuropathy, the researchers proposed experimental
models of Paclitaxel-induced peripheral neuropathies,
and with the introduction of the drug animals found
sensory neuropathy with the phenomena of hypoalgesia
[1,2].

The structural bases of pathomorphogenesis of
paclitaxel-induced neuropathies in mice is given by
Wozniak et al. [3]. After 2 weeks, neurophysiological
and behavioral tests revealed a dose-dependent effect
of damage to the pericarion of sensitive neurons and
myelin fibers of the sciatic nerve, and no evidence of a
regenerative process. The authors proved that the
pericarions of pseudounipolar neurons of the
cerebrospinal ganglia of the large diameter are affected
most deeply, morphological changes are less
pronounced in pericaries of medium and small diameter
[4]. However, it should be noted that the above papers
do not contain systematic studies of the structure of the
peripheral nerves and their segmental centers.

Studies have shown that paclitaxel causes altered
calcium signaling, release of neuropeptides and growth
factors, damage to mitochondria and the formation of
reactive oxygen species, and can activate ion channels
that mediate response to extracellular signals. Recent
studies also suggest a role for matrix metalloproteinase
13 in mediating neuropathy. These various changes
may be secondary to the disruption of microtubule
transport caused by paclitaxel [5].

Experimental data indicate that up-regulation of
the chemokine CXCL1 and its CXCL1 receptor is
important for the development and maintenance of

neuropathic pain caused by paclitaxel in mice.
Therefore, blocking spinal CXCL1 / CXCR2 signaling
may be a new innovative therapeutic approach to treat
it [6]. Spinal cord stimulation demonstrated efficacy to
attenuate some neuropathic pain states, prevented
mechanical and cold hypersensitivity caused by
paclitaxel, and modulated spinal cord gene expression
in rats [7].

Some metabolic drugs with antioxidant,
antihypoxic and membrane-stabilizing properties are
widely used for the correction of numerous
neuropathies. Among them is 2-ethyl-6-methyl-3-
hydroxypyridine succinate, which belongs to
heteroaromatic phenols, in particular to derivatives of
3-oxypyridine and succinic acid [8,9].

Known about the potential stimulating effect on
carcinogenesis the question of the use of 2-ethyl-6-
methyl-3-hydroxypyridine succinate in oncology has
been widely debated. But it has been found that 2-ethyl-
6-methyl-3-hydroxypyridine succinate also inhibits
spontaneous metastasis both in monotherapy and in
combination with some anticancer drugs [10,11].
Therefore, using 2-ethyl-6-methyl-3-hydroxypyridine
succinate as a correction of paclitaxel-induced
neuropathy, it is possible to achieve a direct impact on
the known pathophysiological mechanisms of
development of this neuropathy, as well as the
suppression of spontaneous metastasis of the
underlying pathology.

The aim of the study is to investigate the fine sub-
microscopic structure of the spinal cord anterior horn
neurons in paclitaxel-induced peripheral neuropathy
combined with 2-ethyl-6-methyl-3-hydroxypyridine
succinate administration.

Materials and methods. The experiment was
performed on 80 white 150-200 g randomized male rats
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that were kept under the same standard vivarium
conditions at constant temperature, under normal light
regime (day-night), and on a standard diet. Paclitaxel
(Actavis, Romania) was administered intraperitoneally,
pre-dissolved in an isotonic saline at a dose of 2 mg /
kg body weight four times a day to achieve a dose of 8
mg / kg according to the model proposed by R.C.
Polomano et al. [12]. Subsequently, the animals were
randomly assigned to the experimental (48 animals)
and control (32 animals) groups. In the experimental
group, animals were injected intraperitoneally with 2-
ethyl-6-methyl-3-hydroxypyridine succinate
(Armadine, manufactured by LLC Microchem,
Ukraine-Spain) at a dose of 10 mg / kg body weight
over the next 10 days, pre-dissolving 0.5 ml of water
for injection. Animals of the control group were
intraperitoneally injected with water for injection in an
equivalent volume for a similar period. The electron
microscopy of the spinal cord was determined on 10
intact animals.

In the experiment, the retention of rats and all
manipulations were performed in accordance with
bioethical requirements. Animals were removed from
the experiment by degreasing using etheric anesthesia.
The study material (anterior horns of the spinal cord)
was collected 1, 7, 14, 21, 28 days after the last

3
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Fig. 1. The heterogeneity of the morpho-functional state of different neu

administration of armadine. Electron microscopic
examination was performed according to conventional
methods and studied in an electron microscope PEM-
125K, took pictures at magnification 4000-12000
times.

Results. The heterogeneity of the morpho-
functional state of the neurons of the anterior horns of
the spinal cord was observed immediately after the 10-
day administration of 2-ethyl-6-methyl-3-
hydroxypyridine succinate (Fig. 1). Spherical nuclei
with a clearly contoured nuclear envelope were
identified, in which the outer and inner nuclear sections
were distinguished. Perinuclear space was not changed.
A nucleolus is identified in the center of the nucleus.
According to the degree of electron density of the
neuroplasm we can observe 2 types of neurons — with
"light" (Fig. 1A) and "dark" (Fig. 1B) neuroplasma. In
"light" neurons, more mitochondria are quantitatively
identified, characterized by a rounded or elongated
shape, with distinct external and internal mitochondrial
sections. Intra-mitochondrial cristae are localized in
their matrix evenly. Some of the cristae have extensions
in their length and cross-sections look like bubbles. In
the neuroplasm, few lysosomes and autophagosomes
occur. The granular endoplasmic reticulum looks like
flat cisterns with a narrow lumen.

".'.' PR (\;“ufﬁ o

rons of the spinal cord anterior horn

L) g

immediately after the 10-day administration of 2-ethyl-6-methyl-3-hydroxypyridine succinate: A — "light"
neuron; B — "dark™ neuron. Designation: GER — granular endoplasmic reticulum, Nucl — nucleus, N — nucleolus,
L — lysosome. M — mitochondria, MNF — myelin nerve fiber. Electronic micrographs. Magnification: A — 4000x,
B — 6400x.

Nuclei with a dense fibrous part predominantly
emerge in "dark" neurons. The perinuclear space in
some areas is unevenly expanded and interfaces with

the cisterns of the granular endoplasmic reticulum. The
hypertrophy of the granular endoplasmic reticulum and
the Golgi complex is observed in these neurons.
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Hyaloplasm is saturated with ribosomes and
polyribosomes. Lysosomes and autophagosomes are
widely present in the neuroplasm. It means that 10-day
administration of 2-ethyl-6-methyl-3-hydroxypyridine
succinate positively affects the morpho-functional state
of mitochondria and activates synthetic processes in
neurons.

7 days after the course of correction with 2-ethyl-
6-methyl-3-hydroxypyridine succinate the
increasement in the activity of the granular
endoplasmic reticulum is observed in neurons (Fig. 2).
Ribosomes attached to the sacs and cisterns of the
endoplasmic reticulum provide proteosynthesis to
restore protein microstructures of the neuron.

¥ y
Fig. 2. Increasement in activity of granular endoplasmic reticulum (GER), hypertrophy of the Golgi complex
(GC) in neurons of the anterior horn of the spinal cord. The term of the experiment is 7 days. Designation:
Au — autophagosome, L — lysosome, R — ribosomes, Nucl — nucleus. Electronic micrograph. Magnification 6400x

Numerous ribosomes and polyribosomes are
observed in the neuroplasm. At the same time,
hypertrophy of the Golgi complex was observed, which
creates the conditions for the formation of the apparatus
for the purification of neurons from toxic and harmful
products in order to accelerate the complete
regeneration of these cells. Confirmation of this fact is

L

the presence in the neuroplasm numerous lysosomes
and autophagosomes.

The 14th day of the experiment is characterized by
a stable state of mitochondria in neurons (Fig. 3).
Mitochondria retain a rounded and oval shape. Their
outer mitochondrial membrane is preserved and intact.
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Fig. 3. Stable state of mltochondrla in neurons sacs of granular endoplasmlc retlculum (GER) of rounded shape
with uniformly attached ribosomes (R). The term of the experiment - 14 days. Designation: V — vacuole,
MNF — myelin nerve fibers, Nucl — nucleus. Electronic micrograph. Magnification: 6400x

Cristae of the inner mitochondrial membrane
become rarer. The mitochondrial matrix is light,
electronically transparent. Some of those mitochondria
are vacuolated with shortened cristae, prone to
formation of vacuoles of different size with flake-like
content. Close to them single lysosomes and
autophagosomes are located. In the neuroplasm, the
sacs of a granular endoplasmic reticulum with rounded
ribosomes are attached. There is a small amount of free
ribosomes and polyribosomes. Cross-sectional and
tangential cross sections of thin myelin nerve fibers are
observed near the neurons. They have a round or

elongated shape with slight protrusions. Their myelin
sheath has several layers of lamellar structures that fit
snugly together. Their axial cylinders define numerous
microfilaments, microtubules, single mitochondria,
between which vacuoles occur.

On the 21st day (Fig. 4), after the last
administration of 2-ethyl-6-methyl-3-hydroxypyridine
succinate in the neurons of the anterior horns of the
spinal cord, further changes are observed, as evidence
of its high restorative potential. The nuclei are located
in the center of the cell and have deep invaginations
into the nucleoplasm.
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Fig. 4. High neuronal restorative potential: saturation of the neuroplasm with mitochondria (M), elongated
granular endoplasmic reticulum (GER) with numerous attached free ribosomes (R), single vacuoles (V) with a
flake-like content. The term of the experiment - 21 days. Designation: MNF — myelin nerve fibers, Nucl —
nucleus. Electronic micrograph. Magnification: 4000x.

The nuclear envelope detects the outer and inner
nuclear membranes. Euchromatin  prevails in
nucleoplasm.  Neuroplasm is saturated  with
mitochondria of different sizes. Small mitochondria
contain long straight cristae. Large mitochondria are
determined by the presence of a clearly identified
external mitochondrial membrane. The mitochondrial
matrix is electronically transparent. The cristae of such
mitochondria are not straight but twisted. Cisterns of
the granular endoplasmic reticulum are elongated with
numerous attached ribosomes. Free ribosomes and
polysomes are traced between them. Sometimes occur
large vacuoles with flake-like contents.

On the 28th day of experiment (Fig. 5) the
manifestations of positive changes in the state of most
neurons persist. The "light" and "dark" neurons are
distinguished. In the cytoplasm of "light" neurons

normal mitochondria, numerous ribosomes, polysomes
and elements of the endoplasmic reticulum are
detected. In "dark™ neurons, the neuroplasma looks
electron-dense due to the presence of expanded,
hypertrophied cisterns and sacs of the granular
endoplasmic reticulum, which testify high rates of
protein  biosynthesis.  Among them, normal
mitochondria and numerous ribosomes and polysomes
are identified. Along the perimeter of the nucleus, the
connections of the sacs of the endoplasmic reticulum
with the perinuclear space are observed. The nucleus
approaches an oval shape with clear outlines of the
outer and inner nuclear membranes. Mostly
euchromatin is present in its nucleoplasm. There are
different granular and fibrillar components in the
nucleus, which is located in the center of the cell.
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Fig. 5. Manlfestatlons of positive changes i in te morpho functlonal state of "light" (A) and “dark” (B) neurons.
The term of the experiment - 28 days. Designation: GER — granular endoplasmic reticulum, Nucl — nucleus,
N — nucleolus, M — mitochondria. Electronic micrographs. Magnification: A —4000x, B — 6400x

It is known that in paclitaxel-induced neuropathy
the sensory and motor components of the segmental
centers of the peripheral nerves are damaged. But the
pathological process in them develops slowly and is
characterized by inactive recovery processes [13]. This
requires targeted correction with drugs that affect
pathogenesis of neuropathy by their pharmacodynamic
properties. Our results have shown that 10-day course
of 2-ethyl-6-methyl-3-hydroxypyridine succinate has a
positive effect on motor neurons of the anterior horns
of the spinal cord, which provide and coordinate motor
function in the segmental centers of the peripheral
nerves.

Conclusions 1. Immediately after the 10-day
administration of 2-ethyl-6-methyl-3-hydroxypyridine
succinate in the electron microscopic picture of
meurons of the spinal cord anterior horns, the
heterogeneity of the morpho-functional state of
different neurons was observed. The degree of electron
density of the neuroplasm distinguishes neurons with
"light" and "dark" neuroplasm. In "light" neurons, more
mitochondria are quantitatively identified,
characterized by a rounded or elongated shape, with
distinct outer and inner mitochondrial membranes. In
the neuroplasm, few lysosomes and autophagosomes
occur. The granular endoplasmic reticulum looks like
flat cisterns with a narrow lumen. In "dark™ neurons,
hypertrophy of the granular endoplasmic reticulum and
the Golgi complex is observed. Hyaloplasm of neurons
is saturated with ribosomes and polyribosomes.

Lysosomes and autophagosomes are present in the
neuroplasm. It means that 10-day administration of 2-
ethyl-6-methyl-3-hydroxypyridine succinate positively
affects the morpho-functional state of mitochondria and
activates synthetic processes in neurons.

2. 7 days after the course of correction with 2-
ethyl-6-methyl-3-hydroxypyridine  succinate, an
increase in the activity of the granular endoplasmic
reticulum in neurons is observed, which provide protein
biosynthesis for the restoration of neuronal
microstructures (saturation of the neuroplasm by
ribosomes and polyribosomes). At the same time, the
hypertrophy of the Golgi complex was observed, which
creates the conditions for the formation of the apparatus
for the purification of neurons from toxic and harmful

products in order to accelerate the complete
regeneration of these cells (lysosomes and
autophagosomes).

3. During the 14th to 21st days, a high restorative
potential is observed in neurons, which is evidenced by
the stable state of the mitochondria and the structural
components of the granular endoplasmic reticulum. But
individual mitochondria are vacuolated with shortened
cristae, prone to formation of vacuoles of different size
with flake-like content. Single lysosomes and
autophagosomes are located close to them. There is a
small amount of free ribosomes and polyribosomes.

4. On the 28th day of experiment positive changes
in the state of most neurons persist. The "light" and
"dark™ neurons are distinguished. In the cytoplasm of
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"light" neurons normal mitochondria, numerous
ribosomes, polysomes and elements of the endoplasmic
reticulum are detected. In "dark" neurons hypertrophied
cisterns and sacs of the granular endoplasmic reticulum
are present. Among them, normal mitochondria and
numerous ribosomes and polysomes are identified.

5. The use of 2-ethyl-6-methyl-3-hydroxypyridine
succinate (armadine) to correct the morpho-functional
status of the motor neurons of the spinal cord revealed
a positive metabolic effect on them. This was
manifested by the improvement of the electron
microscopic picture of the neuronal structures
responsible for their protien-synthetic (granular
endoplasmic reticulum, ribosomes and polysomes),
respiratory (mitochondria), and protective (lysosomes)
functions.
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AHHOTanmusi: B mocienHue mecATHNICTHS OTMEYAETCs YBEIMYCHHE IMOKa3aTels 3a00JIeBaCMOCTH BCEMH
TOPMOHO3aBHCUMBIMHU 3JI0KaYECTBEHHBIMH HOBOOOPA30BaHMAMH, OCOOCHHO 3TO XapaKTepHO IS OIyXOJeH
JKEHCKOH penpoIyKTHBHOM cucTeMbl. PakT CyIeCTBEHHOTO YBEIHUYEHHUSI TOPMOHO3aBHCUMBIX 31T0Ka4€CTBEHHBIX
HOBoOOpasoBanuii (3HO) opraHoB penpoayKTHBHONH CHCTEMBI CTaJl OJHUM M3 CaMbIX 3aMETHBIX B MOCIIECTHUE
JIECATUIIETHS. DTO B 3HAYUTEIHLHON CTETIEHH 00yCIIOBJIEHO TeM, uTo BbisiBeHre 3HO mieiikn MaTku oTMe4aeTcst B
Bo3pacTHOM muana3one oT 20 mo 70 net u crapmie. CyliecTBEHHOE yBeTHUeHHE 3a00JIEBA€MOCTH OITyXOJISIMHU
PENpOIyKTUBHOI CHCTEMbl HAOJIO1aeTCsl KaK B OOJIBIIMHCTBE Pa3BUTHIX CTpaH MUpa, Tak U B Poccun (Kanpun
A.Jl., Crapunckuii B.B. c coasr., 2018).

Bonbmioe BHUMaHWE B PEIICHUHM BOINPOCA YIYYIICHHUsS paHHEW IUATHOCTUKU OTBOJAWTCS yCTAHOBJICHHUIO
(haKTOpPOB pHCKa C IIOMOIIBIO SMUIEMHOJIOTMIECKUX UCCIEJOBAHUHN 0 M3YUYEHHIO ITPUYNH Bo3HUKHOBeHUsI 3HO
Jutst ()OPMHUPOBAHMSI TPYTII BBICOKOTO OHKOJIorndeckoro pucka. Eme 3apunze [.I. ¢ coasr. B 1988 1. oT™Meuany,
YTO BO MHOTHX CIIy4asX 3JI0KayecTBEHHBbIC 3a00JIEBaHUS W, B MEPBYIO OUEpPE/b, ITHOJIOTUUECKH CBSI3aHHBIE C
(bakTOpamMu OKpYy:Karoleil cpeabl 1 00pa3oM KHU3HU, MOTYT OBITh IPEYTPEKICHBI.

B cBs3u ¢ Tem, uto 3HO XEHCKMX TOJOBBIX OPTaHOB W MOJIOYHBIX Jkeje3 3anuMaeT 38,5% B CTpyKType
o0mrelt oHKOIOTHYecKOl 3aboneBaemoct 1 31,8% B cTpykType (manHBIe 32 2017 T.) CMEPTHOCTH KEHIIWH, 3Ty
MATOJIOTHIO CTAaBSAT B psiA HanOoee akTyaJdbHBIX MpobjeM comuanbHOro 3HadeHHs B PD. B stom mumane
OCHOBHBIMH SIBJISIFOTCSl OPTaHM3aI[IOHHBIE MEPOIIPUSATHS 10 BBISBICHHIO PaHHUX (OpPM 3a00NeBaHMi, TaKk Kak
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CBOEBPEMEHHOE CIICIHaIbHOE JIeUeHHE OOJIBIIMHCTBA JIOKAIM30BaHHBIX GopM B 90-95% ciryyaeB MpUBOIUT K
croiikomy m3neuenuto (Jopodeer A.B., 1996; Poman JI.JI. ¢ coasr.,1995, 2000).

Heanr wucciaenoBanus: OIlEHKAa KaHIEPOTEHHOW CHTYallMd MO 3J0KauYeCTBEHHBIM HOBOOOPa30BaHUSM
PENpOoLyKTUBHBIX OPraHOB U MOJIOYHBIX ese3 B Pecriyonmuke WHrymerus.

Ju3zaiin uccienoBanusi. DIUIEMHUOJIOTMYECKOE HCCICAOBAaHNE IPOBEICHO HA OCHOBE CIUIOLIHOTO, II0
MOJIHOTE, OXBaTa TEKYLIEro CTATHCTHYECKOro HaOJIONEHMs BCEX CIy4aeB H3y4YaeMbIX 3JI0KauyeCTBEHHBIX
HOBoOOpazoBanuii >keHIUH (3HO mrefiku MaTku, Tea MaTKH, SSMIHAKOB M MOJIOYHBIX KeJie3) U CMEPTH OT HUX
cpenu Bcero HaceneHus PecmyOmuku B mepumox ¢ 2002 mo 2017 r. M3y4eHBI B IENOM BCE KOMIIOHEHTHI
OHKOTHHEKOJIOTHIECKOH, MAMMOJIOTHIECKOH 1 OHKOJIOTHYECKOM OMOIIIN HACEICHUIO, KOTOpast OCYIIECTRIISIACH
Ha 0a3e CIOXMBIIEHCS OHKOJIOTHYECKOH cITyKObI 1 B 00mIeit neuebHoit cetn Pecyomuku MHTYIIeTHS.

Marepuan M MeToAbl. MaTepraioM SHHUIEMHOJIOIMYECKOTO HCCICIOBAHUS MOCIYXWIM JAaHHBIE O
3a200J1€BaEMOCTH 37I0Ka4ECTBEHHBIMHU OITyXOJISIMHA OCHOBHBIX JIOKAJIM3AIMi KCHCKUX ITTOJIOBBIX OPTaHOB (IICHKH
MaTKH, TeJla MaTKH, SSIMYHUKOB) M MOJIOUHOH xkene3bl B PecrryOmnuke Murymerus 3a nmepuon ¢ 2002 o 2017 rr.

Kniouesvie crosa: 3nokauecmeenHwvle H06006pa306aHu}Z, wetika mamku, meuio Mamku, AUYHUKU, MOJIOYHbLE

arcenesvl, Pecnybnuxa Uneywemus.

Pe3yJIbTaTI)I. HpI/I CYHIECTBYIOIIEM IOJIOKCHUU
OKOJIOTUYCCKOI'0 3arps3HCHUSA Opr)KaIOH.Ief/'I Cpenanl,

3JI0Ka4YCCTBCHHBIMU HOBOO6pa3OBaHI/I$IMI/I

pCHpOJI[yKTI/IBHOfl CHUCTEMBI JXXCHIIIKMH, B IECJIOM, IIO

HCTOPHYECKHU CIIOKHUBILIUXCSI OCOOCHHOCTSX Tpaauumii, Pecnyomuke  Uurymerus (PHU) wumeer  cBowm
ObITa, 00pa3a KI3HH, IIPUBBIYCK, 0COOCHHO CBS3aHHBIX ~ OCOOCHHOCTH.
C  MEHTAJIUTETOM B  CeMbe, 3a00JIeBacMOCTh
Tab6muma 1.
Crpykrypa 3a60aesaemoctu 3HO xenmun PU u PO B 2007, 2017 rr.,%.
2007 2017
Jloxamuzamus S3HO PU PO PU PO
MououHast keresa 29,3(1) 20,0 (1) 26,8 (1) 210(1)
Iletika MaTKu 82 (3) 5,2 (6) 3,6 (7) 5,2 (5)
Teo MaTku 5,4(5) 7,1(3) 4,5 (6) 7,8 (3)
SuaHuK 3,2(8) 49 (7) 54 (4) 43 (8)
XKemynox 6,8(4) 7,0 (4) 2,6 (10) 4,7 (6)
KPP 9,3(2) 6,9 (5) 9,03 70(4)
Tpaxesi, OPOHXH, JIETKOE 14(11) 3909 24 (1) 390
Koxa (kpome MeTaHOMBI) 50(7) 13,6 (2) 159(2) 14,6 (2)
JInmdatmeckast 1 KPOBETBOPHASI TKAHb 54 (6) 4,5(8) 3,2(8) 45 (7)
[{utoBHaHAS KeTe3a 29(9) 3,1 (10) 4,7 (5) 31(1)
Touka 2,5(10) 29(11) 28(9) 3,3(10)
[poune 20,7 21,1 19,1 20,3

B crpykrype 3abomeBaemocTH sxeHIIUH B 2007 T.
B PU 3ab6oneBaemocts 3HO penpoayKTHBHBIX OPTaHOB
cocrasysier 46,1 %, B P® 3a tot xe rox 32,2%, 3HO
MosouHo# xene3sl (PMIK) cocraBiseTr HanOOIBIIYIO
(6onee 20%) momto xak B PD B menom, Tak u B PH. B
PU B orimume ot P® B cTpykType 3abosieBaeMOCTH
3HO sxeHckux penpoaykTuBHBIX opraHos 3HO mreiiku
Mmatku (3HOIIM) 3aranmaet 3 mecto, B P® 6-¢, 3HO
tena markun (BHOTM) 5 wmecro, B PO 3-¢, 3HO

stmayankoB (3HOS) 8-e mecto B P® 7-e. YUepes 10 mer,
B 2017 . cTpykTypa 3aboneBaeMocty xeHuwH 3HO
HEeCKOJIbko MeHsieTcst U B PO u B PU, ipu Tom, uro 1
MECTO TaKke MpojaoipkaeT 3auuMath SHOMIXK, B PU
3HOIIM 3anumaer 7 mecto, ycrymas 3HOS (4-e
mecto) 1 3HOTM (6-e mecto) , B PO Ha 3-e mecTo
peixoaiaT SHOTM, a BHOIIIM u 3HOS 3anumaror 5-¢
1 8-€ MeCTO COOTBETCTBEHHO (Tabuuma 1).
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Tabmuma 2.

JlnHamMuKa a0COJIOTHOTO YK C/Ia BIIePBbIe BbIABICHHBIX cay4yaeB 3HO keHckux
penpoayKkTuBHbIX opraios B PU, 2007-2017 rr.

2002 2003 2004 2005 2006 2007 2008 2009
PMXK 52 34 47 88 88 82 88 68
PIIM 13 9 14 17 22 23 19 23
P> 4 6 10 15 13 15 11 15
PA 14 2 6 8 16 9 4 13
Bcero 83 51 77 128 139 129 122 119
2010 2011 2012 2013 2014 2015 2016 2017
PMXK 74 103 96 97 106 108 127 125
PIIM 24 18 20 21 21 36 22 17
P3 14 18 15 16 15 19 20 21
PA 15 21 13 14 13 20 26 25
Bceero 127 160 144 148 155 183 195 188
B Tabmune 2 npeactaBieHa — JMHAMUKA ~ CHCTEMBI  y4yeTa OHKOJIOTMUECKHX —3a00JIeBaHHU,

a0COJIFOTHOTO 4YHMCIIa BIIEPBBIC BBUIBICHHBIX CIy4acB
3HO >xeHCKUX penpoayKTUBHBIX OPTaHOB M MOJIOUHBIX
s)kene3 B PU. 3a 15-netHuit nmepuog oTMeyaeTcst pocT
ob1mero ymcna BBIABICHHBIX ciaydaeB 3HO jkeHckmux
PENponyKTUBHBIX OpraHoB (mpupocT 152,4%), [to
CBHJICTENBCTBYET Kak 00  HCTHHHOM  poOCTe
3200JIEBaCMOCTH, TaK M O 3HAYUTENBHBIX YyCIEXax B
PasBUTHH  OHKOJIOTHYECKOH ITOMOIIM HACEJICHHUIO
Pecy6nuku, B TOM 4HCIe U O COBEpIICHCTBOBAHUU

HECMOTPS Ha CJIOKHYIO COLMAIBHYIO U IOJINTHYECKYIO
cutyauuio B permoHe B Hagaie 2000-x romos.
3HAUUTENBbHBIN TPUPOCT a0COIOTHOTO YHCIIA CITydacB
Habmomaercs npu SHOMX u 3HOSL.

Taxke 3a wHccliemyeMble IEpUuoapl HE OBUIO
3adukcupoBaHo Hu oxHoro cimydas 3HO xeHcKoit
PENpOaYKTUBHOM CUCTEMBI Y JH1l B Bo3pacte 0-19 ner,
pacdeT IokasaTelel MPOBEJCH Ha COOTBETCTBYIOIIEE
10 BO3PACTY JKEHCKOe HaceseHue (Tabnuna 3).

Tabnuma 3.

):lI/IHaMHKa pacnpeaeacHust a0COJIIOTHOI'0 YHCJIA BLIABJIECHHBIX ciayvdaeB 3HO :keHCcKHX
PCNPOAYKTUBHLIX OPraHoB IO BO3PACTHBIM I'pynnam

[epuon
Bospact ycTaHOBNIEHMS IMarHO3a
2002-2007 rr. 2012-2017 rr.

0-4 0 0

5-9 0 0
10-14 0 0
15-19 0 0
20-24 0 4
25-29 12 9
30-34 26 16
35-39 53 41
40-44 75 80
45-49 96 165
50-54 75 196
55-59 72 154
60-64 67 128
65-69 65 83
70-74 33 72
75-79 21 41
80-84 9 16

85- 3 8

3a mepuonx 2002-2017 rT.
«rpyboro» Ha 100 TBIC.

OTMEYACTCA POCT
KCHCKOTO HAaCCJIICHUA

mokazarenst 3aboneBaemMoctd 3HO penpoayKTHBHBIX
opranoB kak mo P® u CK®O B nenom, tak u mo PU
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(pucyHok 1) u cocraBui 1151 xKeHIuH crapuie 20 jet
204,5 B PO, 144,8 8 CKDO u 107,4 B PU. [Ipupoct

3TOro mokasareis 3aboneBacMmoctd B PU 3a 15 ner
coctaBui 126%, B CK®O 44,4% B PO 41,1%.
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B 1 nepuog P i 2 nepuog PU m 2007 CKPO & 2017 CKPO m 2007 PO 1 2017 PO

PWUIM

P3 PA

Pucynox 1. JJunamuxa noxazamens 3abonesaemocmu 3HO Monounvix dcenes, welku Mamxu, meaa Mamxu u
AuyHuka y scenwun cmapuie 20 nem, «epyowiiiy noxkazamens Ha 100 moic. sceHcKo20 Hacene s
COOmMBemMCcmayoue2o0 603pacma.

B 2017 r. ypoBeHb CTaHIAPTH30BAHHOIO
IOKa3aTess 3a00JIEBAEMOCTH JKEHIIH 3HO
PENpOAYKTUBHBIX OpraHoB coctaBuid B PU 72,7, B
CK®O 179,8, B P® B meaom 97,5 ma 100 ThIC.
JKEHCKOT'0 HaceJIeHUs. AHaJIN3 9TOro Nokasarens 3a 15-
JeTHUH  Tepuoj  TakXke  IIOKa3bIBaeT  poOCT
3aboneBaemoct 3HO penpogyKTUBHBIX OpPTaHOB B
CPaBHHUBACMBIX TEPPHUTOPHSIX, MPHUPOCT IOKA3aTeNs B
PU cocraBun 90,2%, B8 CK®O — 39,0, PO — 32,4%.
3HaYNTEIbHOE IIPEBEIINICHIE MTOKa3aTelsl MPUpocTa B
PU, nanbornee BEpOSATHO, MOXKET OBITH OOBSICHEHO KaK
yinyuamienueM BbisiBieHus 3HO  penpomyKTHBHBIX
OpTaHOB y JKEHIIMH, TaK ¥ BHeApeHneM B PU cucteMsr
pakoBoro peructpa s ydera 3HO. C 2012 1. Temn
MPHUPOCTA MOKA3aTEeNsI CHU3MICS.

ITpu HEBBICOKOM 3HAa4YeHUM aOCONIOTHOTO 4YHCIia
CllydaeB JJsl TPOBEACHUS JOCTOBEPHOTO aHalu3a
nokasateseil 3aboneBaemoctu u cmepTHocT oT 3HO
JKEHCKON  penpoayKTUBHOM cucremel B PU n
JIOCTOBEPHOTO CpPaBHECHHS UX C TOKazaTessiMd PO u
CK®O, ucnoip30BaHo 00beIMHEHHE TOKa3aTelel 3a
nepuoasl 2002-2007 rr. (1 nepuon) n 2012-2017 rr. (2
MIEPUOT), 32 aHAJIOTWYHBIC ITOKa3aTenu | mepuoaa mo
CK®O u PO npuHATH NOKa3aTeNU, PACCUNTAHHBIE 3a
2007 u 2 nepuoja - 3a 2017 rr.

HaunbGonpmmii «pa30bpocy 3Ha4YeHUs TOoKa3aTenei
Habmomaetcs npu 3SHOMX, B 060oux cpaBHUBAEMBIX
nepuonax. B 1 nepuone — B P on cocraBun 42,3, B
CK®O 64,8, B PO 851 ma 100 ToIC.
COOTBETCTBYIOIIETO 1o BO3paCTy  JKEHCKOTO
HaceJIeHHUs, BO 2 NEPUO/I€ aHAJIOTUYHO — HAUMEHbILINE
nokazarenu B PU 67,1, 3arem B CKO®O — 82,5 u

HanOoibIIMi moka3arens B PO 112,1 wa 100 ThIC.
HaceneHus. Ho 3a 10-metme HamOONBIIMI TPHPOCT
mokasarens Habmogaercs B PU 82,9%, 8 CKOO u PO
npupoct 27,8% u 37,7% COOTBETCTBEHHO.

[Tpu 3HOLIM koneGaHus 3HaUEHHSI TIOKa3aTenei
MEHee BBIPAKEHBI, HO COXPAHSETCs Ta e TECHACHIINSA,
HauMEHBIIHME MoKa3aTeau mo Pd, Hanbonbmne B PD.
B PU B | mepuonme «rpyOblii» IOKa3aresb
3aboneBaemocTr SHOILM coctapmi 10,6 Ha 100 ThIC.
COOTBETCTBYIOIICTO o BO3pacTy JKEHCKOTO
HaceneHus, Bo 2 — 14,0, npupocT rmokasaressi COCTaBUII
37,5 %, B CK®O 20,4 u 19,7 na 100 ThIC. HaceacHUs
COOTBETCTBEHHO, CTATUCTHYECKU 3HAYUMOTO
u3MeHeHHus nokasatens 3a 10 et He BbIsBieHO. B PO
nokasarenb Beipoc Ha 31,2%, B 2007 r. mokaszaTenb
cocraBuia 22,0 va 100 teIC., a B 2017 1. 27.9.

I[Ipu 3HOTM, Ttakxke, kak u npu 3HOMXK
3HAYUTEJIBHO BBIPAXKEH pa3dpoc ypoBHE# Noka3areiei
B M3y4aeMbIX Tepputopmsix. B 1 mepuone ot 6,8 8 PU
10 30,0 B P®, Bo 2 nepuone 10,8 B PU u 41,4 B PO, B
CK®O 19,2 u 24,3 Ha 100 TBIC.)KEHCKOI'0 HACEJICHUS
crapue 20 ner. HaumeHbpmuii mpupocT nokasarens 3a
10 et cocraBmia 24,6% B CKDO, B PD 46,9% u 82,1%
B PU.

IMpn 3HOSA nambGomemmit (163,4%) npupoct
«Tpy0oro» mokasarenst 3a00JeBa€MOCTH OTMEUAETCS B
PU, B P® mpupoct cocraBun 12,9%, B CK®DO
CTAaTHCTUYECKH 3HAYMMOT'0 M3MEHEHHUs MoKa3aTess 3a
10-nerue we npousonuio. B 1 nepuoae B PU 3HaueHue
rmokasarens coctaBuiio 6,0, Bo 2 nepuozae — 11,3 Ha 100
teIc. HaceneHus, B CK®O 17,0 u 18,2, a B P® 20,5 u
23,0 COOTBETCTBEHHO.
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Tabmnuua 4.

JlMHAMHKA CTAHJAPTH30BAHHOI'0 10 MHPOBOMY CTAHIAPTY BO3PACTHOIO pacnpeeacHUs] HACEJIeHHU

nokasareJis 3adosnesaemoct 3HO penpoaykTuBHBIX opraHoBHa 100 ThIC. :KeHCKOI0 HaceaeHUsl,
2002-2007rr. m 2012-2017rr.

PU CK®O PO
1 nepuon 2 nepuon 2007 r. 2017 r. 2007 r. 2017 r.
3HOMIK 32,3 46,1 38,8 454 42,7 52,0
3HOLIM 7,7 94 124 11,3 12,5 158
3HOTM 54 75 115 13,0 148 18,4
3HOsI 45 8,0 9,9 10,0 10,7 114

IIpu 3HOMIXK cranmapTH30BaHHBIN IOKa3aTenb
3a00eBaeMoCTH B PU ObLT 3HAYUTENHEHO HUKE, YEM B
CK®O u PO, uepes necatuinerve ypoBeHb MOKa3aTems
3HAUUTENBHO TIOBBICWJICA W CTall CpPaBHUM CO
3HaueHussMU 9Toro mnokaszareiasi B CKDPO u PO.
Ipupoct CTaHIApTH30BaHHOTO moKazatens
3aboneBaemoctd 3HOMMX xenmmu B PU cocraBmin
54,2%, B CK®O 18,8%, B PD 24,2

CraHnapTH30BaHHBINA moKa3areb
3aboneBaemoctn 3HOIIM y xenmma PU B obomx
nepuojax HUXKe aHaJIOTHYHOro nokasareinsa nmo CKO®O
u PO, HO 3a necATuIeTHE U3MEHUIICA HE3HAYUTEIbHO,
npupoct coctaBun 24,6%, B CK®PO ormedaercs
HekoTopass yObulb mokaszatens Ha 8,1%, 3T0
KOPPUTHPYET CO CHIDKEHUEM «TpyOoroy» mokaszaress
3aboneBaemoctn 3HOIIIM B CK®O, uTto BO3MOXXHO
MOXET OBITh OOBSCHEHO HE HCTUHHBIM CHI)KCHHEM
3a00JI€BaEMOCTH, a  CKOpee  MHTPAIHOHHBIMHU
mpoIrieccaMil M HEIOCTaTKaMU ydyeTa B CyOBEKTax,
Bxomaummx B CK®O. B P® cranmapTuzoBaHHBIN
nokazarenb 3abonesaemoctd 3HOILIM pacrer u ero
ypoBeHb jgoctur 15,8 na 100 ThIC. >KEHCKOIO
HaceJeHus, npupoct coctasui 30,3%.

IIpupoct nokazarens npu 3HO tena matku B PU
cocraBun 50,8% 3a necsarunerne, B CKD®O mpupoct
3HaunTeNnbHO HIwke 14,5%, B PD 26,9%, B PO ypoBeHb
roKasaTeJisl 3HauuTebHO Bhile, yeM B CKDO u PU —
18,4 na 100 TBIC. ’KEHCKOT'O HACEIICHHUS.

Haubonee BBIPAYKEHHBIN poct
CTaHJAPTHU30BAHHOTO TOKa3aTeNs 3a00JeBacMOCTH B
P wabmomaercs mnpu 3HOA - 126,1%, 3a
JiecsITuneTue nokasarens Beipoc ¢ 4,5 10 8,0. B CKOO
W3MEHEHHUS ITOKa3aTeNsl He3HAaUYnTeNbHb! 1,6%, mo PD
7,0% (Tabnuma 4).

B mepBom mepmose BO BCeX HCCIEAYEMBIX
TEPPUTOPHUSIX MUK 3a00JIeBaeMOCTH npuxoanuTcs 60-64
roja, 3Hauenue nokazarenas PU 153,6, CKOO 1624 u
B P® 181,7 wa 100 TBIC. >KEHCKOrO HaCEJICHHUS
COOTBETCTBYIOIIETO BO3pacTa. Pe3koe CHIKEHHE
MoKa3aresis B BO3pacTHOM rpymme 85 5eT u crapiie
HanOosee BeIpaxkeHHBIH B P, HO XapakTepHOil 1 aist
CK®OO wu PD, no-Bugumomy, CBsi3aH C
HEIOOOCIEIOBAHHOCTRIO 3TOW KATETOPHH JKCHIIUH.
Uepes 10-metue otMedaercs CIBUT MaKCHMaJbHOIO

3HaueHHs Nokaszarens 3adoneBaemoct SHOMXK B PU
Ha BO3PacTHYIO rpymmy 65-69 jer Tak u yBelIndeHHe
noka3sarens 10 218,6 va 100 teic. Hacenenus. B CKOO
u PO Taxxke NpoU30LLIO CMELICHHE MAKCUMAJIbHON
BETUYIHMHEI MoKa3aTes 3a00JIeBAEMOCTH Ha
BO3pacCTHYIO rpynmy 65-75 ner.

IIpn cpaBHEHHWM TOBO3pPAcTHBIX IOKa3aTenei
3aboneBaemoctr 3HO meiiku matku B PU otmMeuaercs
COXpaHEHHE ITMKa 3a00JIeBaEMOCTH B BO3pPAacTHOH
rpynne 55-59 ner mpu ero HEKOTOpPOM CHWXKEHHHU C
46,0 B 1 mepuone no 39,6 na 100 TBIC. BO BTOPOM.
Takxxe oOpalaeT BHUMaHHE OTCYTCTBHE BBISBICHUS
3HO mieliku MaTKu B CTapIled BO3pacTHOM TIpymIie.

Otmeuaercs MIPEBBINICHHUE CPEIHEPOCCHICKUX
mokazaTeneid B Bo3pacTHoi rpymme 45-79 ner
nokazatenmsimu  CK®O B 2007 1. OTM™Meuaercs

HEKOTOPOE CMEIIEHHE MMKOBOTO 3HAUCHHUS MTOKA3aTeIs
3aboneBaemoctn  (41,9) B PO B cTOopomy
«OMOJIOKEHHA» Ha Bo3pacTHyto rpymiy 40-49 ner. B
PU makcumyMm mnpuxomurcs Ha Bo3pacT 55-59 ner
mokasareab coctaBui 39,6 Ha 100 TBIC.)KEHCKOTO
HaceleHusl COOTBeTcTByIowero Bo3pacta. B CK®O
UK 3a00JIEBACMOCTH MPHUXOIUTCS Ha Bo3pact 60-64
roja, 3HaY€HHE MoKasareis coctasuiio 38,1.

B 1 nepuox MakcuManbHbIe 3HAUCHHS TIOKA3aTeIs
3a00J1eBa€MOCTH MPUXOJATCS Ha Bo3pacT 60-64 rona,
Ho B PU ypoBens mokazatens 34,5, B CKOO 61,4, a B
PO 753 ma 100 ThIC. JKEHCKOrO HACEJIEHUS
COOTBETCTBYIOILIEr0 Bo3pacTa. Bo 2 wuccienyemslit
nepuog B CKOO MakcuManbHBINA [OKa3aTedb TaKXKe
orpezeiseTcs B Bo3pacTHoit rpynme 60-64 roxa (75,4),
B P® chBuraercs B mepuon 65-69 ner (99,8), a PU B
eme OoJiee crapuryto Bo3pactHylo rpymmy 70-74 rona
(42,9), B Bo3pactHo# Tpymme crapire 80 ner 3HO Tena
MaTKd HE BBIBISUINCHE. YPOBEHb ITOBO3PACTHBIX
mokasartenei 3aboneBaemoctn 3HO smunukos B PU
ropasio HWKe aHAUTOTHYHBIX mokazareneit mo CKOO u
P®, HO MakcuManbHOE 3HAYEHHE CXO0XXE BO BCEX
cpaBHuBaeMbIX Tepputopusax B PU 36,4 (Bo3pacTHas
rpymma 75-79 ner), 8 CK®O 40,1 (75-79 ner), B PD
37,9 (60-64 rona). B nepuoge 2 oTMevaeTCsl CXOKHE
BEJIMYMHBI IOBO3PACTHBIX MOKa3aTelnsx, Ho ik B PU
MIPUXOJUTCS. HAa CTapIIyl0 BO3pacTHylo rpymmy 80-84
rona 45,5 Ha 100 TbIC. COOTBETCTBYIOIIETO JKEHCKOTO
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HaceneHus, B CK®O u PO na rpynmy 65-69 ner 48,2,

1 41,9 COOTBETCTBEHHO.

Tabmuma 5.

3at6oaeBaemoctb 3HO mieiiku MaTKH, TeJia MATKH, SHYHMKA U MOJIOYHBIX :KeJie3 B pailoHax
Pecny6aukn Uurymerusi, B cpeanem 3a 2002—2007 rr. (na 100 Thic. HaceaeHHs)

Teppuropust 3HOIIM 3HOD 3HOA 3HOMXK
HazpanoBckuii paiion 58 4,6 3,8 25,8
ManroOekckuii paiioH 2,2 1,8 16 12,2

CyHXKeHCKHH paiioH 4.2 2,6 24 18,2
Jlxelipaxckuii paiioH 10 0,6 04 18
Bosnbimoi HHTEpEC MpEJCTaBIsIeT TaK W C HEAOYYeTOM 3a00NieBHIMX (B CBS3H C
TEPPUTOPUAIILHOE pPACIpEleNieHHe ClIy4yaeB paka  OTAaJCHHOCTHIO MECTOKHTEIILCTBA JUIst
u3ydaembix  Jokaiu3zaiuii.  COrjacHO  [JaHHBIM, CBOCBPEMEHHOTO OOpAIlleHHs K THHEKOJOrY WIH C

NpUBEICHHBIM B TaOxL5,
BCTPEYAIOTCS B

Hamboliee YacTo OHH
HazpanoBckom u CyHXEHCKOM

palioHax, pexe - B BBICOKOTOpPHOM Jlxeipaxckom

paiioHe.

Bo3M0XHO, 3TO CBSI3aHO Kak C pEIKOU

YacTOTOM BBISIBIICHHUS IMATOJOTHUU B JaHHBIX paﬁOHaX,

Y9eTOM MEHTAJIUTETa B OTHOIIICHUH KESHIITHH, KOTOPHIE
HanboJee YKOPEHEHBI B 3THX YCIOBHSX IMPOKUBAHNS).
3HO MoOJOYHBIX »Kene3 CTaOMIBHO 3aHUMArOT
MEPBOE MECTO B CTPYKTYpE CMEPTHOCTH >KCHIIUH OT
3HO B PU takxe, kak u B PO u CKOO (tabnuua 6).

Tabmuna 6.
JIMHAMHKa CTPYKTYPBI cMepTHOCTH skeHMH oT 3HO B PHU.
2007 2017
AOGc. gucio % ;:Z[Tr(') Abc. uncio % 151):(}:1;(.)
3HO - Bcero 112 110
3HO MOJIO4HOH KeJe3bI 25 22,3 1 32 29,1 1
Ipoune 3HO 27 24,1 2 17 15,5 2
KosopekTanbHslii pak 10 8,9 3 8,2 4
3HO xemynka 8 71 4 6,4 5
3HO rosioBHOTO Mo3ra 8 71 4 18 8
3HO momkey 1o9HO Kee3b 7 6,3 5 9 8,2 4
3HO tpaxeun, OpOHXOB, JIETKOTO 6 54 6 14 12,7 3
3HO mmmesoma 5 45 7 2 18 8
3HO 1eiiku MaTtku 5 45 7 2 18 8
3HO neuenn 4 3,6 8 2 18 8
3HO stuunmka 3 2,7 9 4 3.6 7
T'emo0macTo36I 3 2,7 9 5 46 6
3HO tena MaTku 1 0,9 10 4 3,6 7
Jna  cpaBHeHMsT B JUMHAMUKE IIOKa3aTelled IIpu 3HOIIM B PW mnpu HH3KOM YypOBHE
CMEPTHOCTH  W3-3a  HEBBICOKOro  alcoioTHOro  mokazarens (2,5 wu 2,0) HaOnromaercsi CHHIXKCHUE

3Ha4YeHus nokaszarener B PU onpenennm nepuonst 1 —
2002-2007 rr. u 2 — 2012-2017 rr.

Hunamuka «rpy6oro» Ha 100 ThIC. KEHCKOTO
HaceJIeHUs moKasaressi cMepTHocTH oT 3HO MonouHOH
JKeJe3bl, IIEHWKW MaTKH, Tejla MaTKW, sudHuka B PU,
CK®O, P®, B 1 m 2 mnepuoapl HaOIIOICHUS.
OTMeuaroTcsi HU3KUE MOoKa3aTeN CMEPTHOCTH OT BCEX
mzydaembix 3HO B PU. Ilpu 3HOMIXK noxasarens
CMEpPTHOCTH SKEHIIMH YyBenuuuics Ha 2,9% 3a
necsatunetre u goctur 10,9 Ha 100 TBIC. XKEHCKOIO
Hacenennsa, CK®O mnpupocT mokaszarensi COCTaBHII
8,3%, B P® mnokazarens cHuswics Ha 1,3%, HO
HE0OXOIMMO OTMETUTh BBHICOKHI ypOBEHB MOKa3aTels
B CK®O 2 mepuox 20,8, B8 P® 29,0 na 100 ToIC.
HaCEeJICHHS.

mokaszarenst cmeptHocty Ha 0,5%. B CK®O
MOKa3aTesb TAKKe HECKOJIbKO yMeHbImics Ha 1,5%. B
P® moxazarens cmeptHoctn or 3HOIIM BBIpOC 32
necatuietne Ha 4,8% wu cocraBun 8,3 Ha 100 ThIC.
xeHckoro Hacenenus. IIpu 3HO tena matku B PU
OTMEYAIOTCS HH3KHUE II0Ka3aTeld CMEPTHOCTH, 3a
JICCATUIIETAE 3HAYUTEJIILHOTO H3MEHEHHS WX He
MPOU301LLIO0, BO 2 Ieproie nmokazaresb coctaBui 1,0 Ha
100 TeIC. %*KeHckoro HaceneHus. B CK®O nokazatenb
cumsmics Ha 3,0% wu cocraBui 4,4, B PO mokazarens
cmeptHOCcTH XeHIMH oT 3HOTM BrIpoc Ha 6,7% u
coctaBuia 8,6 Ha 100 ThIC. )KEHCKOTO HACEIEHHUS.
YpoBenr mokazartens cmeptHoctd or 3HO
suaHUKOB B PU HU30K 1 cocTaBui B 1 mepuone 0,9, Bo
2 — om mepuome 2,00 B CK®PO anamorundssrit
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nokazarenb cocrasuser 5,8 u 5,3 Ha 100 ThIC. cocTtaBmser  9,9,u3MeHenuit  3a  10-metue  He
JKEHCKOTO HaceseHus B 1 w2 mepuojax  MPOM3OLLUIO.

COOTBETCTBEHHO, B P® ypoBeHb moKka3zaremns

Tabnumna 7.
JAuHaMuKa MOBO3PACTHBIX MOKa3aTeseil cMmepTHOCTH 0T 3HO Mo/104HO¥ Kesie3bl, eHKH MaTKH, TeJa
matku, sudanka B PU B 2002-2007rr, 2012-2017rT.

sopacr | O | 30 | % | 40 | 45 [ 50- [ 85 [ 60- [ 6 | 70- [ 75 | 80 | o
20 | 34 | 30 | 44 | 49 | 54 | 50 | 64 | 69 | 74 | 79 | w4
1 mepuog
HOM 103 | 25 | 69 | 164 | 209 | 328 | 387 | 282 | 382 | 328 | 146 | 264 | 00
O 1 00 | 00 | 09 | 37 | 92 | 86 | 153 | 125 | 88 | 123 | 146 | 396 | 00
3HOTM | 00 | 00 | 00 | 00 | 23 | 52 | 00 | 94 | 29 | 164 | 73 | 00 | 00
3HOSL | 00 | 00 | 00 | 18 | 12 | 17 | 92 | 31 | 117 | 00 | 00 | 00 | 113
2 nepuon
M o2 | 16 | 41 | 107 | 154 | 338 | 203 | 695 | 508 | 472 | 631 | 728 1%2'
M 01| 08 | 00 | 00 | 55 | 93 | 29 | 135 | 39 | 172 | 45 | 00 | 172
3HOTM | 00 | 00 | 00 | 00 | 00 | 12 | 73 | 00 | 78 | 86 | 135 | 00 | 343
3HOS | 01 | 08 | 10 | 21 | 55 | 23 | 59 | 112 | 00 | 215 | 135 | 182 | 00
B Tabmune 7. OpeAcTaBleHa  JUHAMUKA ~ 0OpallaloT  BHUMAHHME 3HAYUTENILHO  BO3POCLINE

MOBO3pACTHBIX TOKazateneit cmeptHocTH oT 3HO
MOJIOYHBIX JKeje3, IIEWKH MaTKH, Telda MATKH,
asnmqakoB B P B 1 w 2 mepmone HaOIoIcHMUSA,

3HaueHUs TIoKazaTeleld CMepTHOCTHU >keHIuH oT 3HO
MOJIOYHBIX eJle3 B CTapIIUX BO3PACTHBIX TPYMIIaX.

Tab6muma 8.
CMepTHOCTD OT 3JI0Ka4eCTBEHHbIX HOBOOOPA30BAHMII JKEHCKUX PENPOIYKTUBHBIX OPraHOB 32 MEPUOJ
20022007 rr. (na 100 ThIC. COOTB. HACEJTEHHS)

Teppuropust 3HOIIM 3HOTM 3HOA 3HOMX
B menom o Pecrry6imke 6,8 54 42 16,9
HaspanoBckwuii paiion 3,8 18 3,0 9,0
ManroOeKcKHit paiioH 1,0 1,7 12 34
CyHKeHCKHi palioH 2,0 19 - 45
JDxetipaxckuid paiion™ - - - -

*BBICOKOTOPHBIN paifoH, Tae ydeTHas HH(OPMAIHS ellle He HAJIaXKEeHa.

CoryacHO JaHHBIM, NPUBEICHHBIM B Tabn. 8§,
HanOonee BBICOKOe umcino ymepmux ot 3HO
PENPOIYKTUBHBIX OPTaHOB M MOJIOYHBIX IKeJie3
orMewaercss B HaspanoBckom paiione. Cpenu
JOKIM3aMid Ha TiepBoM MecTe Haxoautcs 3HO
MoJouHbIX kene3. 3HO melikn MaTKi BO BCeX paoHax
oTMeuaeTcsi paBHO3HauHO. B Manrobekckom paione
MeHblIe Bcero otMedaercs cinydaeB 3HO Tena maTku u
SIMYHUKOB.

3aknouenue. IloryueHHOE HECOOTBETCTBUE B
CTaTHCTHYECKOM  MH(OpMamuu ¥  HHYEM  HE
00bsSCHMMAs KapTHHA B TEHACHIMAX (BPEMEHHBIX U
BO3pPACTHBIX) TOKaszaTejlel  CBUAETEIhCTBYIOT O
HEIOCTaTKaX HE TOJNBKO YYeTa OHKOJIOTHYECKOM
nHGOPMALIMU, HO W B OPTaHU3AIMN OHKOJIOTHMYECKON
TTOMOIIIH.

Crnenyet otMeTuTh, 9T0 1 3HO MONOYHBIX Keme3
W MEeHKH  MaTKH  SBISAIOTCA  BU3YalbHBIMHU
nokanm3anusmMu. CrietoBaTesbHO, TPOQUIaKTHIECKas

HATIPaBJICHHOCTh JESITEIBHOCTH 3/PAaBOOXPAHCHUS B
OTHONIEHWH  JTHX  JIOKAJIW3alMii  MPaKTUYECKU
OTCYTCTBYET.

IIpu cpaBHEHHM pa3IMYHBIX IOKa3aTesel 3a /Ba
meprona 2002-2007 un 2012-2017 rr. ormeuaercs
TEHICHIIHS K TTOBBIIIEHUTO JIOCTOBEPHOCTH
MokKasaresjei, yJIy4ylIeHHI0O CHCTEMbl  OKa3aHUs
OHKOJIOTUYECKOW IMOMOIIM, Hala)XHUBAaHUIO CUCTEMBI
yuera 3HO. Huskue nokxazatenu BbisiiaeHus 3HO
BU3YaJbHBIX  JIOKaJM3allMd B  CpaBHEHUU C
aHasiornyHbiMu TokazatensiMu o CK®O u PO B
1I€JIOM CBUAETEILCTBYIOT O HEIOCTATOYHOM BHUMAaHUH
rHHeKonorndeckoil cmyx6s1 PU x BersiBnenmo 3HO
PENPOAYKTUBHEIX OpraHoB B Pecirybmuke.

Huskume moxaszarenn CMEPTHOCTH B JIWHAMHUKE

WMEIOT  TEHACHOWI0O K  YBEIMYCHHWIO,  YTO
CBUJICTENECTBYET O  HAJAXWBAaHUM  Mepemgadu
nHpOpManmmu 00  yMepmmx  ManUeHTax B

¢ynkuronupytomuii B PY pakoseblii peructp.
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PAHHAA TUATHOCTHUKA U TIOBBINEHUE D@®EKTUBHOCTHU JIEYEHUSA
TPABMATHYECKHX MOBPEXJIEHUI MOYEK 1 MOUYEBBIBOISAIINX Y TEM
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EARLY DIAGNOSTICS AND IMPROVING THE EFFICIENCY OF TREATMENT FOR
TRAUMATIC INJURIES OF THE KIDNEYS AND URINARY TRACT

Summary. The article discusses modern views on the problem of diagnostics and treatment of closed
traumatic injuries of the urinary system. Authors present the results of treatment of 86 patients with closed injuries
of the kidneys and urinary tract. The study included patients with isolated kidney and urinary tract trauma, as well
as patients with polytrauma. The importance and timeliness of implementation of such radiological studies as
multispiral computed tomography and contrast studies are noted. Effectiveness of conservative and surgical
treatment for injuries was analyzed.

AHHOTa].[l/Iﬂ. B craTtbe pacCMOTPEHbI COBPEMCHHBIC B3IJISAAbI Ha HpO6J‘I€My JUArHOCTUKM M JICUCHHUA
3aKPBITBIX TPABMATHYCCKUX HOBpe)K,Z[eHI/Iﬁ OpraHoB MO‘{eBbI,HeJIHTeHLHOﬁ CHUCTEMBEI. ABTOpBI OpeACTaBIIAIOT
Ppe3yJIbTaThl JICUCHUA 86 NoCTpagaBMINX C 3aKPBITBIMHU TpaBMaMU MOYCK U MOUYCBLIX HYTeﬁ. B HCCJIICA0BAaHUC
BKJIIOYEHBI KaK OOJILHBIE C I/ISOJIPIpOBaHHOﬁ TpaBMOf/‘I IIOYCK U MOYCBBIX HyTefI, TaK M C COYECTAaHHOM TpaBMOI71 u
HOHI/ITpaBMOI‘/'I. OTMG‘IaeTCH BaXHOCTb MW CBOCBPEMCHHOCTL BBINOJHCHHA TaKHUX PEHTICHOJOTHYCCKUX
I/ICCJ’[C}IOB&HHFI, KaKk MYJbTUCTIHpAJIbHAA KOMIIBIOTCPHAA TOMOFpaq)I/ISI U KOHTPACTHBIC HMCCIICIOBAHUA.
IIpoananu3upoBana 3 PeKTUBHOCTh KOHCEPBATUBHOTO U OMEPATUBHOTO JICYCHUS TIPU TIOBPEXKIEHUAX TT0I0OHOTO
poxa.

Key words: closed kidney injury, urinary tract, isolated trauma, polytrauma, diagnostics.

Knroueswie crosa: 3aKpbvinivle noepeafcdeuuﬂ no4eK, moveevle nymu, U3ojiuposarnHas mpaema, covemaHHas
mpaema, ()uaeHocmuKa.

BBeaenue. B nocienHue rogsl TpaBMa OpraHoB
MOYEIOJIOBOM CHCTEMBI CTaNa 3aHUMATh 0000 MECTO
B HEOTJIOXKHOH ypOJIOTHH. Y4YallleHHEe TEXHOTCHHBIX
aBapuil MPUBENIO K YBEIMYCHHIO YHCIA COYETAHHBIX
TpaBM, KOTAa CpelId TPOYUX HMET MECTO W
MOBPEXKICHASI MOYETONOBBIX opranoB  [6,7,8,10].
AHann3 MPUYUH CMEPTHOCTH HACENICHHUSI TIOKAa3bIBACT,
YTO TPaBMAaTHYECKUE MOBPEXKICHUS 3aHHMAIOT TIEPBOE

MECTO CpeAU IPUUHH CMEPTHU Y JIHL, He AocTurmux 40
JIeT, IpUYeM KOJIMYeCTBO MyX4uuH B 4,4 pasa
MpeBbIAeT 4ucio xeHuuH [7]. Ilo mureparypHbIM
JAHHBIM JIMI[a, TOJYYHMBIIHE COYETAHHYIO TPaBMy B
JIOPO’KHO-TPAHCIIOPTHBIX MPOUCIIECTBUIX B 66,6-80%
CIly4acB MMEIOT W yposormdeckyro tpasmy [10,19].
Tpyanoctu paHHen JMarHOCTUKH TYIBIX
NOBPEKIACHUM MOYEK U MOYEBBIBOIALIMX IIyTEH,
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OKa3aHHuEC 3KCTp€HHOﬁ Me[LHHHHCKOﬁ IIoMo1u, nocTpajgaBIInX.
OIPCACIICHUC 00BbéMa OKa3bIBaEMOM nomMoIiu, MaTepnaJl U MeToaAbl HCCJICI0OBaAHUS. B

MPOBE/ICHUE JICYCOHBIX MEpPONPHUATHI BCerna ObLTH
MPEIMETOM OOCYKICHHS B MPAKTHYCCKOU YPOIOTUH
[4,12,13].

W3BecTHO, YTO OT CBOEBPEMEHHOCTH U
MIPaBUJIBHOCTH TUATHOCTHKH 3aKPBITHIX TPaBM MOYKH
(3TII) m MOYEBBIX WyTeH, OKa3aHUSI aJCKBATHOU
CIeUAIN3UPOBAHHOM MEIULIMHCKOH TIOMOIIIH,
BEIOOpa PAlMOHANBHOW XUPYPTHYECKOH TaKTHKHU
3aBHCAT W HCXOABI TPaBMBI. Takke HEMaIOBaKHOE

3HAYEHHE WHMEET CBOCBPEMEHHOE BBIIBICHHE U
JIeueHHEe  BO3MOXHBIX  TPO3HBIX  OCJIOKHEHHMI
(mocTTpaBMaTH4ecKuid, TreMopparudeckuii  IIOK),

KOTOphIE B TOM WM HMHON CTENEeHH HaOII0JAIOTCS
MOYTH Y BCEX MOCTPAAABIIUX C COYETAHHOW TpaBMOM
nmovyek U MoueBbix mytei [5,9,14,15]. B mureparype
BCTPEYAIOTCS pPa3IMYHBIC MHEHWS B OTHOIICHUHU
oKazaHus HKCTpeHHoM mnomowmu npu 3TII. Oguu
aBTOPHI NMPUACPIKUBAIOTCS TAKTHKA KOHCEPBATHBHOTO
BegeHnss npu 3TII w cumraloT HEOOXOIUMBIM
BBITIOJTHEHHE OTIEPATHBHOTO BMEIIIATEIHCTBA JIUIIH TIPH
JKU3HEYTPOXKAIOLIEM KpOBOTeUeHUU [5], a npyrue
CUMTAIOT, YTO HEOOXOIMMO PACHIHPATH MOKA3aHHUs K
OTIEpPaTUBHOMY JICYECHHUIO, MIPOBOJIS
opra”ocoxpanstonue oneparuu [1,17]. OgHako, duc-
no nedpakromuii ipu 3TII, k cokaneHHIO, OCTacTCSA
3HAYUTEIbHBIM (23-74%) BIUIOTH O CETrOAHSAIIHErO

mas [1,15,16]. Taxke HEAOCTATOYHO OCBEUICHBI
Bonpocel 0 mociaenctBusix 3TII B 3aBUCHMOCTH OT
METOJIOB JIEUEHUS (omepaTHBHOTO WA
KOHCEPBATHBHOTO).

BaxHyio ponb B TOYHOHM M CBOEBpPEMEHHOMU
JIMarHOCTHUKE MOBPEXIEHUH [M0YEK U MOYEBBIX ITyTEMH,
B OCOOCHHOCTHM  COYETAaHHBIX TpaBM, WIpaeT
namapockornua. CeromHs BHAEOJANAPOCKONHS €
WCIIOJIb30BaHUEM CaMOM COBPEMEHHOM TEXHUKH,
MOHUTOPOB  BBICOKOTO pa3pelieHHs He TOJBKO
obecrieunBaeT Haubojee TOYHYIO U 0e30mHO0YHYIO
JIMaTHOCTUKY BHYTPUOPIOIIMHHOTO pa3phiBa MOYEBOTO
My3bIpsi, HO U IMO3BOJIAET JO ONEpaluu BbISIBUTH
COUYCTaHHBIC MOBPEXKICHHUA OPraHOB  OpPIOMIHOMN
nosoct  [16,21]. Ilpu »TOM JaHHBIA  METON
JMUAaTHOCTHKY SBIIsICTCS HamOosiee WHYOPMATHBHBIM U
YYBCTBUTEJBHBIM [2,3] .

HenocraTounoe 3HaHUE ocoOeHHoCTeH
knmuHu4eckoro TeueHuss 3TII, BompocoB paHHel
JUarHOCTHKH W HEaJeKBaTHOE OKa3aHHWE ITOMOIIN

MOCTPaJaBIINM, CHoCcOOCTBYIOT Pa3BUTHIO
OCJIOXKHEHHUH ¥,  CIEINOBATENbHO,  YBEIMUICHHUIO
WHBAIMAW3ALNN, B  OCHOBHOM,  CpeOW  JIHI]

TpymocnocoOHoro Bospacta [10,11,18,20]. Taxum
00pa3oM, UCXOIsf W3 BBIIICCKA3aHHOTO, SBISACTCS

OYCBUIHBIM HE€ TOJBKO MCIUIMHCKOC, HO H
COIMaJIbHOC 3HA4YCHUC HpO6J’IeMH paHHeﬁ
JUArHOCTUKH n JICUCHUA TpaBMAaTHYCCKUX

MOBPEXKACHUN MOYEK U MOUEBBIBOISALIUX MTyTEH.
Ieab. PaHHSS [WarHOCTMKa W TOBBILNIEHUE
s dexTuBHOCTH KOMIUTeKCHoro Jnedenuss 3TII wu
MOYEBBIX MyTEH MyTeM H3Y4YEHHS OCOOEHHOCTEH HX
KIIMHUYECKOT0 TEYEHHs, a TakKe pe3yJIbTaToB
COBpPEMEHHBIX METOJIOB HCCIIEIOBaHUSA y

HaCTOsIIee MCCIICOBAHUE BKIIOUYCHO 86 MalMEeHTOB,
HaxXOJQMBLIMXCS Ha JiedeHMH B CamapKaHICKOM
¢unmane PecnyOiukaHCKOro HaydHOro IIEHTpa
9KCTpeHHON MeauumHckoil momomu (CO PHIIDMIT)
3a mepuox ¢ 2012 mo 2020 romel C 3aKpBHITOH
HU30JIMPOBAaHHOW W COYETaHHOW TPaBMOW IIOYEK U
MOYEBBIX MYTEH, OCIIO)KHEHHOW 00pa3oBaHHEM
3a0promuHHON TemaTtoMbl (31) mnmm 3abprommHHON
yporematomsl (3YT'), remomepuTroHEyMa, MOYEBOTO
3aTéKa MM MOYEBOTO IIEPUTOHNUTA.

Myxuun Obuto 57 (66,3%), xeHumH — 29
(33,7%), cpemHuii BO3pacT MALMCHTOB COCTABHJI
43,7£17,9 gner. Ilytu mnocrymieHuss OOJBHBIX B
CTalMOHAP: CITyK00¥ CKOPOU TOMOIIH JOCTaBleHbI 60
(69,8%) 6ombHBIX, ocTanbHBIe 26 (30,2%) mocTynmnm
CaMOTEKOM.

B OONBITMHCTBE cIIy4yaeB MIPUYMUHOM
MTOBPEXKICHUN OBLTH JIOPOXKHO-TPAHCIIOPTHEHIS
npouciiectBusi - 49 (57%), ObrToBbie TpaBmbl - 20
(23,3%), mpousBojactBennbie TpaBmbl - 5 (5,8%),
criopTHBHBIE TpaBMHI - 3 (3,5%), KPUMHHOTCHHBIE - 2
(2,3%), satporennsie - 7 (8,1 %) cny4aes. Y 8 (9,3%)
NOCTpaJaBIINX HAOIOAAJICS TPABMAaTHUECKHH 0K, a Y
5 (5,8%) - remopparuyeckuii mok. Bce GonbHbBIE B
npuemHoM otaenennu CO PHIDMII npu nepBuuHOM
OCMOTpE KOHCYJbTUPOBAJIHCh COOTBETCTBYIOLIMMHU
CMEXHBIMH  CIECIHMAIUCTAMH W MM, COIJIACHO
BEIPaOOTaHHOMY AITOPUTMY JTUArHOCTHKH,
MIPOBOIMIINACH HEOOXOIUMBIC HCCIICTIOBaHHUS.
O1eHUBAIOCH COCTOSTHUE TeMOANHAMHYECKIX
nokasarenei, npousBogwiocs Y3U mouek u
MOYEBBIBOASAIINX MYyTeH, OPraHOB OPIOIIHOM IOIOCTH,
a TaKk)Ke PEeHTTeHOJIOTMYEeCKUE HCCIIEIOBAHUS, B TOM
yucine M MYJBTHCIHMpaibHAsh  KOMIIBIOTEpHas
tomorpadus (MCKT). B 3aBHCHMOCTH OT CTEIEHHU
TSOKECTH W JIOKAIM3AIlMK TpaBMbl OOJIbHBIE ObLIN
paszieneHbl Ha cieayronye rpynnsl: 1-s rpynna - 21
(24,4%) GOJBHBIX C U30JIMPOBAHHON TPaBMOW MOYEK U
MOUYEBBIBOASAIINX MmyTeit; 2-s1 rpymma - 58 (67,4%)
OOJNIBHBIX C COYECTaHHBIMH TpPaBMaMH, 3-s TpymIa —
MOCTpaaBIlue ¢ moautpaBmoii - 7 (8,1%).

PesyabraTrhl  ucciaenoBanusi.  DusznkanbHOE
HCCIICIOBAaHNE MPOBOIIIIOCH HAMH BO BpeMs WA
1ociie cTadWIM3auu o011ero COCTOSIHUSA

NoCTpagaBIIKX. ECiiu MalMeHT HaxoAniIcs B CO3HAHUH,
HaNpsIMyl0 COOMpajM aHaMHe3, M3ydalld MEXaHW3M
BO3HMKHOBEHHS TpaBMbl. B NPOTHBHOM  ciy4ae
MHGOPMAIINIO MOJTyYaly Y OYEBU/LIEB WM TIepCoHaIa
CKOpOMl  MEJMIIMHCKONW  IOMOIIH. Ilpu  sTOM
KJIMHUYECKass KapTHHa B 3aBUCHMOCTH OT BHJA,
JIOKaJIM3alH TPABMbI M CTEIIEHH TSDKECTH Obla OYeHb
pasHooOpas3Hasi. ['emaTypuss - Kak  OCHOBHOW
KJIIMHUYECKUI MpU3HAaK - B TOM WMIM MHOM CTENeHU
Habmonanace y 92% O0JbHBIX, HAa 0OJH B TIOSCHHYHON
o0JlacTH TIOpaKEHHOW CTOPOHBI KaloBaluCh 75%
MOCTPa/IABIIUX, IPUITYXJIOCTh B MOSICHUYHOI 00IacTH
BoUsiBIIeHa y 41%, KpOBONOATEKH B TOSCHUYHOH
obmactu — y 32%, Oomp B xuBore — y 28%,
MIPUITYXJIOCTh BHU3Y XHUBOTa — Yy 19%, KpoBOmOATEKH
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BHU3Y XMBOTa — y 22% u Au3ypUYECKHUE SBIEHUS Y
36% uccienyeMslx.

IIpn coueraHHON TpaBME MJIsL TOTO, YTOOBI
OIpENIeNUTh CTENEHb MOBPEXKJICHHUSA MOYEK, MOYEBBIX
myTell W Jpyrux OpraHoB, a TaKKe OKOHYATEIbHO

YCTaHOBHUTh  JWArHO3, HapsIay C  KJIXHUKO-
1ab0paTOPHBIMHU HCCIIEIOBAHUSIMH, HaMH
BBIMIOJHSJINCh U PEHTICHOJOTMYECKUE  METOIbI
obcmenoBanmss, B Tom umcne u MCKT. Ilpu

MOJO3pEHNH Ha Hajmdue cyoOkarcymspHoi, 37 wmmu
3VT, Kormaa ONPEIEISIIOCh OTpaHUYEHUE
HOJBI)KHOCTH II0YEK, «PAa3MBITOCTEY KOHTYPOB IIOYEK,
BeisiBJIeHHbIe B 33 (38,4%) cuywaeB, Hapagy c
0030pHoii yporpadueit wim MCKT npousBoaunocs u
KOHTpacTHoe uccienoBanue. Ilpu stom y 9 (10,5%)
MOCTpaJaBIIKX BhIACIUTENbHAS (DYHKIHS 00EUX MOYeK
He ObUTa HapymieHa. Y ocraibHbix 24 (27,9%)

BBISIBJICHBI ITOBPEXKACHHS [I0YEK PA3IMYHON CTEIICHH,
OCJIO)KHEHHBIE 3a0promMHHON remaromoi (16) u
yporemaTomoii (8).

W3onupoBaHHas TpaBMa MOYEK UMeNa MECTO B 9
(10,5%) cimyuasx, TpaBMa Mo4yeTo4Huka — B 5 (5,9%),
TpaBMa MOYEBOTO ITy3bIpsi HaOmomanace y 7 (8,1%)
MOCTPaaBIINX. B OCTaNBbHBIX CiIydasx TpaBMa MOYEK
U MOYEBBIX IyTEH COUYETANNCh C TPaBMaMH OPraHOB
OpromrHoi monoctr —y 21 (24,4%) moctpanasiero, y
16 (18,6%) mammeHTOB - ¢ TpaBMaMH KOCTEH Ta3a U
M03BOHOYHMKA, B 18 (20,9%) ciywasx - ¢ uyepemHo-
MO3roBo#t TpaBmoi, m emé B 3 (3,5%) - ¢
MOBpEXJACHUAMU TIpyaHoi kiaetkun. Y 7 (8,1%)
MOCTpajaBIIMX  ObUla  TsDKenas  IOJUTpPaBMa,
HECOBMECTHMasl ¢ >KU3HbIO (Tabi.1). Becem GonbHBIM
OKa3aHa COOTBETCTBYIOWIas  KBaJH(DUIMPOBAHHAS
CIeHaIN3UPOBaHHAs TOMOLIIb.

Tab6muma 1.

PacnpenesieHune NOCTPaJaBUINX C MOBPekKIeHUSIMH OPTaHOB MOYeNO0JI0BOI CHCTEMBI.

No TpaBma 1o4Yek 1 MOYEBBIX Iy TEH Ywicito OOTBHBIX
H3onuposannas mpasma
1 HM3o1mipoBaHHast TpaBMa IIOYKH 9 (10,5%)
' M30mpoBaHHas TpaBMa MOYCTOYHHKA 5 (5,9%)
M3onupoBaHHas TpaBMa MOYEBOTO MTy3bIPS 7 (8,1%)
Couemannas mpasma
CoueTtaHue ¢ TpaBMaMH OPraHOB OPIOIIHOH MOJIOCTH 21 (24,4%)
2. CoueraHue ¢ TpaBMaMH KOCTEH Ta3a M MO3BOHOYHUKA 16 (18,6%)
CoueTaHue ¢ YepeImHO-MO3TOBOM TPaBMOI 18 (20,9%)
CoueraHue ¢ MOBPEKICHHSIMH TPYIHOM KJIETKH 3 (3,5%)
3. Ionumpaema 7 (8,1%)
Bcero 86 (100%)
Hamu onpenmeneHbl KpUTEpUH Uil BbIOOpAa  MPOTHUBOIIOKOBBIE MEPOINPHSTHS, YTOOBI BBITOIHUTH
MOKa3aHUH K ONEPATHBHOMY ¥ KOHCEPBATUBHOMY  OIEPAIIMIO MPH OJArONPHUSTHBIX YCIOBHUSIX.
neueHmto moctpagaBmux ¢ 3TII.  Tak, 1mpu ITpn U30JIMPOBAHHBIX TpaBMax MOYEK
W30JIMPOBAHHBIX  MOBPEXKACHUSAX  [MOYCK  MPH  KCHOJB30BadM  IMOSCHUYHBIA  JgOCTym. B ciyuae

YAOBIETBOPUTEIILHOM OOIIIEM COCTOSTHUH, OTCYTCTBUU
MAaCCHBHOTO KPOBOTCUCHHUS K MOYCBON MHPUIBTPAIIUH
MpoBOAMIACH  KOHCepBaTMBHas  Tepamusa. OHa
BKJTIOYaJia B Ce0s MOCTEIbHBIN PEKUM B TeueHue 10 21
CYTOK, IPUHITHE Me 110 MPEKPAIICHUIO KPOBOTCUCHHUS
(BBeIEHUE TEeMOCTATHYCCKHX CPEICTB, TEpETHBaHUE
KPOBH W IUIa3Mbl), Ha3Ha4YeHHE 00e300IMBAONIINX
CPEeICTB, aHTHOMOTHKOB IITUPOKOTO CIEKTpa JeHCTBUS,
a TaK)Ke JUHAMHYECKO€e HAOJIIOeHHE 3a ITOKa3aTeSIMHA
reMoMHaMuKH (MyJibe, apTepuasibHoe nasienue, HD,
NPOTPOMOMHOBOE BpEMsl M HHIEKC). VHTEHCHBHAs
remMaTypus, yXyAlNIeHHe COCTOSHHS  OOJBHOTO,
MOJIO3pEHNE Ha COYETAaHHOE IMOBPEXKICHHE TOYEK,
MOYEBBIX IIyTed W OpraHoB OpIOIIHOM ITOJIOCTH,
KOCTHO-CYCTaBHOM CHCTEMbl WIH TIPYyAHOH KIETKU

SBJISIJIUCH IIOKa3aHHUuEM JUIA HCOTJIOXHOT'O
XUPYPruieCKoro BMemarejbCTBa, T.K. CBOCBPEMCHHOC
XUPYPruiecKkoe BMCIIATCIIbCTBO pu 3aKpPBITOM

MOBPEXJEHNUU MTOYKU IIOMOTAET HE TOJIBKO COXPAHUTH
OOJIbHOMY JKHM3Hb, HO M CIIaCTH IOYKY. B Kaxaom
KOHKPETHOM CIIyyae TpaBMbl HAMHU YCTaHaBIMBAJCS
(akT HaMMUMA ~ KOHTPJATEpadbHOH  TOYKH |
omeHuBaJoch €€ (yHKIMOHAIBHOE CcOCTOsIHKE. B
Cllydae TOCIUTATU3AIMH OOJBHOTO B CTAallMOHAP B
COCTOSIHMM IIOKAa MapajuleNbHO IPOBOAWINCH U

MOJIO3PEHN Ha COYETAaHHOE IMOBPEXKICHHE MOYEeK U
OpraHoB OPIOIIHOW TOJIOCTH BBIMOJIHSUIN CPEIMHHYIO
JIanapoTOMHUIO.

N3 Bcex OGompHBIX (N=86), B OCTpOM mepuoje
HaXOJISIIIIXCS Ha CTallMOHApHOM JICYCHUH,
KOHCEpBaTHBHOE JieueHne IpoBoamwiock 39 (45,3%)
MOCTpaiaBIluM, a onepartuBHoe seueHue — 47 (54,6%)
6onbHEIM. [Ipu pa3peiBe PUOPO3HON KaTICYIIBI TOYKH C
TIOBPEXICHHEM napaHepaibHOI KIIETYATKH
OIEPaTUBHOE BMEIIATEIHCTBO BBITIONHEHO 9 (10,5%)
6ompHBIM. [Ipm pasppiBe MapeHXUMBI IOYKH 6e3
MPOHUKHOBEHHUS] B YaIICYHO-JIOXaHOYHYIO CHCTEMY
(4JIC) mpoonepupoBano 11 (12,8%) OGonpHBIX, MpHU
pa3pbiBe MOYEYHOM NMapeHXUMbI C IPOHUKHOBEHUEM B
HJIC Bcem 8 (9,3%) mocTpamaBmIUM BBITIOJHEHO
OpPraHOCOXPAHAIONIEEe OllepaTUBHOE JedeHwe. B 3
(3,5%) cnywasx mnpousBeneHa HEPPIKTOMHS 10
NIPUYMHE  MHOXXECTBEHHBIX  pa3peiBoB  (2) n
pasmo3zxenus (1) mapenxumsl nouku. [Ipu TpaBmax
Mouetoynnka B S5 (5,8%) ciydasx BBIIIOJHEHA
HepocTOMHST C  TOCHENyIolmed IUIACTUKOW B
OTIAJICHHOM nepuoJe. WuTpanepuToHeansHbIe
pa3pbIBEI MOYEBOTO Iy3BIps ¥ 5 (5,8%) mocTpagaBmImx
TpeOOBa M IPOBEACHUS YIIMBAHUS pa3pblBa CTEHKU
MOYEBOTO Iy3bIPsI C HAJIOXKEHHEM IHUCTOCTOMBI. IIpn
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5ToM B 1 cilyuae pa3pblB CTEHKH MOYEBOTO ITy3bIps
YILNT JanapockonuieckuMm mytem. B 2 (2,3%) ciryuasx
SKCTPaNepUTOHEANbHBIN pa3pblB CTEHKHM MOYEBOIO
ny3eipst Il crenenn (mo AAST — AmepukaHckas
accoIMalus XUPYPrudecKoi TpaBMbl) JTUKBUAUPOBAH
MyTeM TPAaHCYpPETPAIbHONW KaTeTepU3alluU B TCUEHUE
14 mueii.

[Ipu mpoBeneHnn oOuEHKH A(PPEKTHBHOCTH
BBIODaHHOTO  METOJA JIEYEHWS MBI  NIPOBEIH
CPaBHHUTEIbHBIH AaHAJIN3 CPOKOB TOCHHUTAIU3AINN
6ompHEIX ¢ 3TII m MOYEBBIX IyTeW HpPHU KOHCEpPBa-
THBHOM M ONEPaTHBHOM Je4YeHHH. Tak, mpu
KOHCEPBaTUBHOM JIeUeHUH CpeaHuit
MPOJOJDKUTEIBHOCTE  NpeObIBaHUSA  OOJBHBIX B
craionape B 1,8 pasa Gonpure (p<0,01), wem npu
omepaTuBHOM JieueHuH. Ilpu  KOHcepBaTMBHOM
JICUECHHH CPEIHS POJOKUTETBHOCTD IPEObIBAHUS B
cranuoHape ocraBwia 18,8+2,7 cyTok, a mnpu
XUPYPrHIECKOM OpraHocoXpansromemM tedeHnd — 10,3
+1,5 cyTok.

BeiBoasl. Takum oOpazom, obpazoBanue 3I° mwim
3YT npu NOBpeXJEHUSIX MOYEK M MOUEBBIX MyTel
MOXET OTATOINATh TEYEHHE TPABMaTHIECKON OOJIEe3HU
U TIPUBECTHU K YXYAUICHUIO COCTOSHUS TOCTPaJaBIINX.
IlosToMy TmIaTenbHOE  M3Y4YEHHE  KIMHUYECKOM
KapTHHBIL, Ta00OPaTOPHBIX AaHHBIX U pe3ysibTaTtoB Y3,
MCKT npu TpaBMax IMOYeK M MOYEBBIX MyTei
CIOCOOCTBYET ~ CBOEBPEMEHHOMY  OIPEIEICHUIO
CTETICHH TSHKECTH TPaBMBbI U BHIOOPY TAKTUKH JICUCHUS
6ospHBIX. HaMu ycTaHOBIEHO, YTO JIMTEIBHOCTH U
3¢ $EeKTUBHOCTD CTaILMIOHAPHOTO JICYCHUS
noctpagasmux ¢ 3TII B ocTpblil mepuoa 3aBUCAT OT
BEIOpaHHOW JIe4eOHOH TakTHKH. XHPyprHIecKoe
JeYeHne okasayach 3(p¢eKTHBHEE KOHCEPBATHBHOIO
MIPY JJIMTENBHOCTH TocnuTanu3anyu a0 10 cyTok mpu
XUPYPrUYeCKUX BMEIIATEeNbCTBAX M CBbINIE 15 cyTOk
MIPY KOHCEPBATUBHON TAKTUKE BEJCHUS.
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Openbypeckuil 20cy0apcmeeHHbLL MEOUYUHCKUL YHUBEPCUMEM
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®AKTOPBI, OITPEJEJIAIOIUE KAYECTBO AJAIITAIIUU ITAITMEHTOB K
CTAIHMOHAPHOMY JIEYEHUIO

Katsova G. B., Moskovtseva N. I., Maleyeva N. P.
Orenburg state medical University
Russia, Orenburg

FACTORS DETERMINING THE QUALITY OF PATIENT ADAPTATION TO HOSPITAL
TREATMENT

Annotation. If hospital treatment is necessary, there is often a violation of adaptation to changes in the
patient's living conditions and role status. This makes it necessary to study and minimize the factors creating a
stressful situation in hospital treatment. In this study, a survey to solve this problem was conducted. The most
important reasons reducing the process of adaptation to hospital stay were found out.

AHHOTa].ll/lﬂ. HpI/I H606XOZ[I/IMOCTI/I CTalUOHAPHOTO JICUCHHA Y4CTO BO3HUKACT HAPYHICHHUC aJalTallui K
HU3MCHCHHUIO YCJ'IOBI/Iﬁ JKM3HHW U POJICBOI'0 CTaTyCa HNalUCHTA. DTO 3acTaBiseT n3y4aTb U MHUHUMH3UPOBATH
(I)aKTOPBI, CO3Jar01Hue CTPECCOBYIO CUTYAHIO ITPU JICHECHHUU B CTAllMOHAPC. B JAAHHOM HUCCJICJOBAaHUH MMPOBEACHO
AHKCTUPOBAHUC [JIsI PEHICHUA ITOM HpO6J’ICMBI. BriscHeHbl HaI/I6OJ'Iee Ba’XXHBIC MIPUYMWHBI, CHUKAIOUIUE TPOLECC

ajlanTanuy K mpeObIBaHUIO B CTallMOHApE.

HeO6XOI[I/IMOCTI) CTallUOHAPHOT'O JICUCHU A, TPU COCTOSIHUN JII000# TSKECTH manmueHTa, BCCraa sABIsACTCA IJId

HEro CTPECCOBOU CUTyalUe.

Knroueswvie cnosa: cmayuoHaproe jedenue, adanmauuu, ncuxoJiocus 051/{467-!14}1.
Keywords: hospital treatment, adaptation, psychology of communication.

B oGecnieuenuy 01aronpuATHOTO HCXOa JICUCHHS
OONBHBIX BaXKHAsl POJIb TPUHAIUICKHUT KOPPEKIIUH
HapyImICHHHA MPOIECCOB aalTalliil K  YCIOBUSIM
OpraHU3aINH Je4eOHOTo TpoIiecca.

Hdaxke B YUPSKICHUU, TIE TPHUICPKUBAIOTCS
CaMBIX TYMaHHBIX MPUHIMIIOB K paboTaeT camblit
JISTUKATHBIN TEePCOHAN, MEHSETCS pOJIEBOM CTaTyc
6onmpHOrO0. OH yTpayMBaeT TPaBO  OIPENEIATH
Xapaxkrep CBOUX TOBCEHEBHBIX JIeCTBUH,
CTaHOBUTCS, B OIPEICICHHOM CMBICIE, 3aBHCHM OT
MEIUITTHCKOTO nepcoHaa. 310 HEpeIKo
COTIPOBOXKIAETCS JENPecCUel, CTpaxoM, HapyLIeHUEM
aJanTallUOHHBIX peakuuid. B 3aBucuMocTu 0T moa,
BO3pacTa, OCOOCHHOCTEH XapakTepa, COIMAILHOTO
TIOJIOKEHHMs, 00pa3oBaHMs M TNPOQPECCHH BO3ZHHKACT
HMIMPOKUN JUana3oH aJalNTHBHBIX I[ICHXOJIOTHYECKHX
peakmmii. Hanbonpmme TpyAHOCTH ¢ amanTanuei y
MAIMeHTOB BO3HMKAIOT B TIIEPBBIE Yachl W [IHHU
TOCHUTATH3ALNH.

B mHameii paboTre MBI TONBITANNCH BBISCHUTH
HamOoyiee BaKHBIE JJIsI MAIMEHTOB  (aKTOPEI,

BIMSIOIINE HA aJaNTaluio K yCIOBUSIM NPEObIBaHUS B
cranuonape. B xone nuccnenoBaHus ObUIO MPOBENCHO
ankerupoBanre 30 OONBHBIX, HaXOJMIMXCA Ha
CTaI[IOHAPHOM JICUCHHUH B OT/ICJICHNH Iy IbMOHOJIOT U
o0acTHON KIMHHYECKOH OompHHIBI T. OpeHOypra.
AHKeTa  cocTaBieHa  COTpyIHHKamMu  Kadeapbl
CECTPHHCKOTO nena Openbyprekoro
rOCYAapCTBEHHOTO MEIUIIMHCKOIO YHHBEpPCHUTETa U
coZiepKajia  BONPOCHI,  JIAIOIIMEe  OTBETHl  Ha
MOCTABJICHHbBIE B UCCIICAOBAHUH BOTIPOCHI.

Kak moka3ano aHKeTHpOBaHHE, Heyao0CTBa
MAIMEeHTOB BO3HUKAJIH YK€ B IPUEMHOM ITOKOE U OBLTH
CBsI3aHBI C HEOOXOJMMOCTBIO CMEHHUTH CBOIO Ooiee
yIOOHYIO M NPUBBIYHYIO OAEXKIY Ha OOJbHUYHYIO. B
JajbHEHIIeM, II0JIb30BAaThCS MOCTEIbHBIM  OelbeM,
KOTOpO€, Kak TIpaBWiIoO, OTIMYAETCS HEBBICOKUM
kadecTBOM. [Ipm aHkKeTupoBaHuu 11 TaIUEeHTOB
(6,67%) otmeTnnu 3TOT (aKTOp, KaK BaKHBIM LI
aJlanTalyy K CTAllMOHAPHBIM YCIOBUSIM.

Kpome Toro, BaxKHbIM Uil OOJIBHBIX OKa3aJics
JeGuuuT moMeneH!i U MEAMIMHCKOrO IepcoHaa,
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9TOOBI OpraHW30BaTh IIPUEM BAaHHBI WM JyIla
MOCTYTIAIOIINM ITalUEHTaM, 00ECIICUYUTh BO3MOKHOCTh
WHIUBHIyaIbHOTO rurueHnyeckoro yxoma (13,33%
OIPOLICHHBIX).

CambiM Ba)KHBIM (dakTopoM 33,33%
AHKETUPOBAHHBIX OTMETHJIM CTpaX HEU3BECTHOCTH B
MepBble JHH TOCHHTAIM3ALINH, YTO COOTBETCTBYET
pe3yIbTaTaM IMOXO0KUX HCCIIeTOBAaHHH.

[pu MPOBEICHIH AHKETHPOBAHUS MBI
MHTEPECOBAINCH BOIPOCAMH OOIICHUS TMAINICHTOB U
BIIMSIHAEM JTOTO (haKkTOpa Ha IPOIecC afanTalid K
CTanMOHAapHOMY JiedeHuto. [Ipm aHanm3e OTBETOB
BBISICHUJIOCH, YTO OTCYTCTBHUE MOJHOICHHOTO OOIICHHS
W3-3a pa3NInuMil XapakTepa, HHTEPECOB WM OBICTPOI
CMEHBI coce/iel MO MmajaTe BCJIEACTBUE BBIMMCKHU IO
OKOHYAHUIO JIEYEHHUS OTMETHJIM, KaK OTpULIATeIbHBIN
thakrop TonbKO 3,33% OGoabHBIX. OJHAKO 3TO HYXKHO
VYHATBIBaTh, TaK KaK 3TO HE IMO3BOJSIET OCBOWTH
MpaBWIa W HOPMBI HOBOTO pOJIEBOTO CTaryca Ha
pUMEpPe OKPYIKAFOIINX.

Aqanranys manueHTa K 00IbHUYHO 00CTaHOBKE
HE JOJDKHA OBITH I Hero OonbImoil Harpyskoi. C
MEPBEIX YacoB NMPeOBIBaHUS B CTAI[iOHape OOJBHEIC
JKAYT OT MepCOHala MPOsBIEHUIN 3a00ThI, CTPEMIICHUS
COTPYIHUKOB CTallMOHapa OOCCICYUTh HE TOJBKO
MOJIHOIICHHOE JIeUeHHE, HO U ero OBIT, OpraHnu30BaTh
MIOJIHOLICHHBI U CBOEBPEMEHHBIN yXO/I.

[onyuuTh HEOOXOMUMBIE CBEIICHHS, COITHATIBHYIO
MOJAJEPKKY OT IMEepCoHaja, B HEKOTOPBIX CIydasx
TaKke OBIBaCT CJOXHO, YTO OOBICHAETCS HE
YKOMIDICKTOBAaHHOCTBIO ~IIepcoHalla B  OONBHHUIIE,
MeperpyKeHHOCTh MEIUIITHCKIX pabOTHHKOB,
pasBUTHEM B  CBS3M C  OTUM  «CHHApPOMA
SMONMOHANEHOTO BBITOPAHUS). AHANN3 PE3ylbTaTOB
aHKEeTUPOBaHUs TMOKazaja, uto 16,67% OOIBHBIX
yKazalli 9Ty MPUYMHY KaK BaXHYIO MPU PEIICHUU
BOINPOCA CMEHBI CTAIIMOHAPHOTO JICUCHNUS Ha JIEUSHHE B
aMOyNaTOpHBIX YCIIOBUSIX. Henocratounas
OCBEJIOMJICHHOCTh TMallieHTa O cBOed Ooyie3HH U
METOJIaX €€ JIeUeHUs YacTO TMPUBOAIT HUX K
(hopMHUpPOBAHUIO TICHXOTEHHOU SATpOreHnu. [TprmanHOMi
€€ MOXET OBITh HEOCTOPOXKHOE CIIOBO MEIUIIMHCKOTO
MepcoHaNa CIIyYaifHO TOMAaBIIas Ha Iiaza OOJEHOMY
WIA €ro pPOICTBEHHHWKY wWcTOpHs Oone3nu. Yamie
TICUXOTCHHAsI STPOTECHUS pa3BUBAcTCS y BHYIIAEMBIX
moxeil. K SATporeHWsM MpPHBOAWT BMEMIATEIHCTBO
JNOOpPOBOJILHBIX ~ TOMOIIHHKOB,  HE  WMEIONIUX
MEIUIIMHCKOTO 00pa3oBaHus. B 3THX cCilydasx MOXKeT
MOMOYL  YyTKO€  OTHOIICHHE METUITUHCKOTO
nepcoHania, 3HAHWE UM TICUXOJIOTHIECKHIX
0COOEHHOCTEH ManueHTa, aBTOPUTET Bpaya.

Kpome TOro, mammeHT CTaJkuBaeTcsa C
TPYAHOCTSMHU BBIMTONHEHHS 3a1a4, MPEAIIOIATAFOIIIX
MOMOLIb CO CTOPOHBI OKpYyXaromux. Yaiie Bcero 3To
BOIIPOCHI camooOcmykuBanus. OIHAKO B HalleM
WCCIIEIOBaHUM HHU OJUH U3 MalUEHTOB OTAEJICHUS HE
yKa3aJl Ha OTCYTCTBUE IIOJIHOLIEHHOI'O YXOJa CoO
CTOPOHBI COTPYTHUKOB OTIEIICHUSI.

OnpeneneHHple  TPYOHOCTH, OCOOEHHO ISt
BO3pAaCTHBIX ManucHTOB, BO3HHUKAKOT mpu
HEOO0XOIUMOCTH o0y4ueHus IIPUMEHEHHIO HE
MEJIMKaMEHTO3HBIX METOJIOB 00e300JIMBaHUS,

WCIIOJIb30BAHHMIO PA3IMYHBIX armnaparoB, OOy4YEeHUs
npueMaM  yXoja, OCOOEHHOCTSIM  INUTaHui. B
MIPOBEACHHOM HccienoBaHuu  3,33% ONpOLIeHHBIX
yKa3ajdd 3TO Kak (haKTOp CHIIKEHMS ajanTalud K
CTaLlMOHAPHOMY JICYEHHUIO.

BaxHO NOMHMTH, YTO MAalUEHTHl YYyBCTBYIOT
OTCYTCTBHE  aJCKBaTHOM  oOpaTHOW  CBSI3U  C
MEIUIMHCKIM TEPCOHAIOM. OTO  OTPUIATEIHHO
CKa3bIBAaCTCSI ~ HAa  IIPOIECCE  BBI3JOPOBIICHHS.
MenmunuHckrne  paOOTHMKM — JIOJDKHBI  BIAJETh
HaBBIKAMH OOIINCHHS, 3HATh OCHOBHBIE (DAaKTOPHI,
o0yieTHaromue €ro, Takhe KaK pPacHOI0KCHHOCTD
coOeceHMKOB Jpyr K JIpyry, B3aHMOIIOHUMaHHUE
MEXJy HHMHM, IOCTaTOYHOE BpeMs A OOLIeHus,
yMEHHE FOBOPUTH C MAIUEHTOM SICHO U JJAKOHUYHO[1] .

He meHee BaxXHO yMeHHe ciyIIaTh coOeceHUKa,
MIPOSIBIISITH MHTEPEC K ero xajodam. Bo Bpems Oecenpl
C BpauoM WIM MEIUIHUHCKOW cecTpoil OONBHOM
HaJeeTcsl MOJYyYUTh YBEPEHHOCTh B  OKa3aHHUHU
KBATM(UIMPOBAHHONW TIOMOIIM, CHATHHM CTpaxa,
OecrokoiicTBa [2]. Ha HemocTaTOYHOCTh CBEICHUH O
3200JIEBaHNH, BO3MOXHOCTSIX JIEUECHHS, KOTOpBIE
MIAIMEHTH TOJyYaloT OT MEAUIMHCKUX pPabOTHHKOB
ykazanu 13,4% aHKeTUpOBaHHBIX.

ITonmHOIIEHHOE oOreHue MEIUITTHCKOT O
IepcoHana M TMalMeHTa YacTo 3aTpyIHseTcs H3-3a
pasHUIILI B BO3pacTe, KyJbTYpHOM  YpOBHE,
BEPOUCIIOBEIaHNY, HapyLIICHUH pedYd y TMaIfeHTa.
3HAYUTEIbHYI0 POJIb B CHCTEME B3aHMMOOTHOIICHUI
MEIUIMHCKUX pPaOOTHUKOB M TMAIIMCHTa WIPAIOT
JUYHOCTHBIC XapaKTEPUCTHUKH Bpada, MEAWIIMHCKON

CEeCTpBl, MALMEHTa, a TaKkKe OCOOCHHOCTH €ro
3aboneanns. [Ipum BeIOOpe GopMBI OOIEHHS C
MaUeHTOM HE00X0MMO YUYHUTHIBAT ero

SMOLIMOHAIIEHOE COCTOSIHHE, HHTEIUIEKT, 00pa3oBaHue,
npodeccuio, ocodeHHOCTH JTuYHOCTA. K coxaneHuto,
BOIIPOCAM ITICHXOJIOTUH OOLIECHUS B 00pa30BaTENbHBIX
MEIUIUHCKUX YUPCIKICHUAX YACTACTCA HEAOCTATOUHO
BpeMeHu. OOpa3oBaHHE B OCHOBHOM HAIpaBJIeHO Ha
noJlyueHrne NpoQeCcCHOHANBHBIX 3HAHUH M YMEHHUU.
BeccrnopHo, BCeTa BaYKHBI CrelHaIbHEIC
mpo)eCCHOHANBHBIC 3HAHUS W HAaBBIKH, OJHAKO HX
MOJKET OBITh HEIOCTATOYHO MPH OTCYTCTBUH YyTKOCTH,
MIPeIyIPEeIUTeILHOCTH, BHUMAaHWS,
nobposxenarensHOCTH. OCOOEHHO 3TO BaXHO B
YCIIOBHSAX OKa3aHWsS CTAMOHAPHON MeIUIIUHCKON
MOMOIIM, OTPAHWYMBAIONIEH OOIIEHHE C POTHBIMHU H
omu3kumu [3].

JIngyHOCTHBIE XapaKTCPUCTUKU MCEIUITMHCKHNX
pabOTHUKOB, METOABI MX PabOTH, CTWIb €€, YMEHHE
obOpamatecsi C TalWeHTaMW. BriaxeHue TEXHUKOH
TICUXOJIOTHYECKOW paboThI ¢ OOJBHBIMH camo 1o cebe
MOXET  CIIy’)KUTb  JIEKAPCTBOM,  OKAa3bIBAIOILUM
HCIeNsIoIIee AeHCTBHE.

B3aumooTHOIICHHST MeXly MenpadOTHUKAMH M
POJCTBCHHUKAMH MAIIMEHTOB TAKXKE SBIISIOTCS BAXKHOM
npoOremMoit MEAULUHCKON CTaLlMOHAPHOU
JCOHTOJIOTHH, KOTOPbIC JOJI)KHBI CKJIaAbIBATHCA
HUCKIIIOYUTECIBHO C YUETOM HMHTEPECOB MAIlUCHTA. HpI/I
3TOM HGO6XO)II/IMO IIOMHUTH, 4YTO CBCIACHHUA O
COCTOSSHUM OOJIBHOTO TIPEIOCTABIAIOTCA TOJBKO C
coriacus nanueHTa. J[o poJcTBEHHIKOB O0JIHHOT0, KaK
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M JI0 caMOro TalyeHTa, HEeoOXOAWMO JOBOAWTH
CBEJICHHUS O HOBBIX METOJIaX JICUYCHHUS U MPOPHUIAKTUKI
3a0oneBaHni. DTO IOKa3bIBaeT MAIMEHTy, YTO OH
HETIOCPE/ICTBEHHO yYacTBYET B JICUCHUH 3a00JIeBaHMs,
MOBBIIIAET €ro CaMOOLEHKY W MOTHBALUIO K
YCIEITHOMY  B3aUMOJAEHCTBUIO C  MEIULIUHCKAM
HEePCOHATIOM, COOJIIONCHUIO MEIULHHCKOTO PEXUMa,
HE00XOMMOTO IS YCIICIITHOTO 3aBEePLICHHUS JICYCHHSI.

[TomoxwuTenpHOE  BIWSHUE HA  aaNTallHio
NAlEHTOB K CTAllHOHAPHOMY JICUYCHUIO OKa3bIBaeT
HOATOTOBKA MEAUIMHCKOIO IIEPCOHANA 110 O0YYCHUIO
U TIOJIIePIKKE MALMEHTOB U HX POACTBEHHUKOB. B aTOM
TIOJIOKUTEJIBHYIO POJIb MOXKET CHITPaTh OpraHH3aLus
[Ikonx 3m0pOBbS NpU OTACNEHHUAX CTAllMOHApa.
[ono6nas Illkona QyHKUMOHUPYET W B OTHECJICHHU
IyJIbMOHOJIOTUH.

HexoTopble acrekThl CTalMOHAPHOTO JICYCHUS U
3ansTus B l1Ikonax 3110pOBbsl MOYKHO paclieHUBATh Kak
MepBBI  CTallMOHApHBIM  JTam  peaOWIUTaINH,
HanpaBJCHHBII Ha BOCCTAHOBJEHHE HAapyIICHHBIX
(GyHKIMHA opraHu3Ma, 00y4eHHIO caMOoO00CTy )KUBaHUS,
TICUXOJIOTUYECKOI ajanTalui K CBOEMY COCTOSHHIO.
[TomHOTa W  CBOGBPEMEHHOCTh peIICHHA 3aj1ad
CTAllMOHAPHOHN peabMIUTalluK YacTO NPEIOIPENCIIIOT
3¢ (GeKTHBHOCTh MOCIEAYIOUIeH peaOHuIUTaIliH, BCEX
€e acCIlIeKTOB, BKJIIOYas COLOHMaIbHBIA. B 3TOM
HaIpaBJICHUH JSHCTBYET BKIIOYCHHE B CTAIMOHAPHYIO
peadunInuTanuio CONMANBHEIX paboTHHKOB. OcoOeHHO
9TO  Kacaercsi  OONBHBIX C  XPOHHYECKHMH
3a00JICBaHUSIMH.
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Puc. 1. @axmopei, yxyowaiowue adanmayuio NAYUeHmos Kk CmayuoHapHomy 1e4eHuro
Heob6xoxumo YYUTBIBATh BO3ZCHCTBHE  TOCIE BBINMCKM M3 CTAallMOHapa OCTaThCs 6e3
HCTATUBHOT'O IIOBCACHMUS, KakK MECIUIIMHCKHUX HpPIBI)I‘{HOf/'I MC}II/IHI/IHCKOfI IIOMOIIIH. I/IHOFJIa OHH
pa6OTHI/IKOB, TakK )44 ITaIMCHTOB, Ha Impouecce CTPEMATCA TPOIUTH HpGGHBaHI/Ie B CTalfMoOHape, a

BBIB}IOpOBIIeHI/IH U JIUTCIIBHOCTH T'OCIUTAJIM3AIlUH.
Henp3s wurHopupoBaTh pe3yibTaTbl HCCIEIOBaHUIM,
MOJATBEPKJIAIOIIUX, YTO CKOPOCTb BBI3JIOPOBICHUS U
JKeJIaHWe  CJeloBaTh COBETY Bpaua HalpsMYo
ONpeJeIsieTcsl TeM, KaK NaleHT BOCIPUHUMAET Bpaua
W MeIMLUMHCKYI0 cecTpy. Ha xoneunom srame
CTAllMOHAPHOTO JIEUEHHs] Y MAlMEHTOB MOSBISIOTCS
Ipyrue TpoOnemMbl. bBombHOW OOWTCS TOKWUHYTH
CTaITMOHADP U OCTAThCs 0€3 MOCTOSHHOTO HAOIIOCHUS
CO CTOpOHBI Bpadell W MEIULMUHCKUX CEcTep.
HaCCI/IBHBIe, q)HeFMaTI/I‘IHI)Ie JIMa HUCIIBITBIBACT
6OHBIHI/IC TICUXOJIOTUYCCKHUC pr)IHOCTI/I Ha JTare
3aBeplIcHHUs JedeHHsA. YacTh OOJNBHBIX, ONAcasch

BMECTE C OTUM H COCTOSHHE IICHXOJOTHMYECKON
3alUIIEHHOCTH. B Hammx uccinenoBaHUAX HAa 3TOT
¢dakrop ykazanmum 14% ONpOLIEHHBIX ITAIMEHTOB.
Pewmuts poGsieMy MOryT moMoub Oecezbl U 3aHSATHS C
MAMEeHTOM B IIEpPHO/]] IPEObIBAHMS €T0 B CTAIIMOHAPE,
Pa3bsCHEHUE BCErO TOTO, YTO MOXKET CIYYUThCS TOCIHIE
BBIITMCKH M KaK 3TO NPEA0TBPATUTD WM HUBEJINPOBATH
(puc.1).

Takum  oOpasom, mpoOieMbl  amanTanuu
MAIMeHTOB K NMPeOBIBAaHMIO B CTALMOHApE KacaroTCs
HM3MEHEHHS OBITOBBIX YCIIOBHMH, TMYHOCTHOTO CTaTyca,
a HE TOJNBKO COCTOSHHS 3[0POBbA. B HOopManm3anmmn
a1alTallHOHHOTO nporecca GostbIast poib
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JTAHAMMKA KOTHUTUBHBIX ®YHKINI Y TOBCEJHEBHON AKTUBHOCTH ITPA
TPAHCKPAHHUAJIBHOM NPUMEHEHWUHN UHO®PAKPACHOI'O U3JIYUEHUSA C
TEPATEPIIEBOM MOJYJISIHUEA Y BOJbHBIX OCTPBIM HINEMUYECKHAM UHCYJIbTOM

Summary. The results of transcranial use of infrared (IR) radiation with terahertz (THz) modulation in 112
patients in the acute period of ischemic stroke (11) are presented. In the main group (n = 38), IR radiation with THz
modulation on the projection of the Al focus was used, patients in the control group (n = 37) received basic drug
therapy, and in the placebo group (n = 37) the physiotherapeutic treatment was simulated. Neurological status and
neurofunctional indicators were evaluated using the NIHSS, MMSE, Rankin, and Rivermid scales. Cerebral blood
flow was examined by duplex scanning of brachiocephalic vessels. It was shown that the transcranial use of
infrared radiation with THz modulation on the projection of the Al focus in the acute period contributes to a
significant regression of neurological deficit, the full restoration of cognitive functions and increased daily activity
due to the restoration of adequate blood supply on the side of the affected hemisphere.

Annoranus. [IperncraBneHBl pe3ynbTaThl TPaHCKPAHHAIBHOIO TpUMeHeHUs uHppakpacHoro (MK)
n3ay4eHus ¢ teparepuenoit (TI'm) moxymsmueit y 112 mamueHTOB B OCTPOM MEPHOAE HIIEMHYECKOTO MHCYJIBTA
(). B ocuoBHoit rpynne (N=38) npumensanocs MK nzmydenne ¢ TI'p Moxynsauei Ha npoekiuio oyara 1MU,
MaMeHTH KOHTPOJIBHOH rpymmsl (N=37) moayvanu 6a3UCHYI0 MEANKaMEHTO3HYIO TEPaItIo, B TPYIIIE «I11ane6o»
(n=37) dpuznoTepaneBTHIECKOE JIeUCHNE OBIIIO UMUTUPOBAHO. OIICHUBAINCH TAaHHBIC HEBPOJIOTHUECKOTO CTATyCa
1 HeHpOo(YHKIHOHAJIBHBIX TOKasaresneil ¢ ucmoip3oBanuem mikan NIHSS, MMSE, Rankin u Rivermid.
LlepeOpanbHbIii KPOBOTOK HCCIIEIOBANICS JAYIUIEKCHBIM CKaHHUpPOBaHHWEM OpaxuouedaibHbIX cocyoB. [lokazaHo,
yTO TpaHcKpaHuanbHoe npumeHenne UK msnyuenus ¢ TI'n moaymsiumeit Ha npoekuuto oyara UM B octpom
nepuoae CHOCO6CTByeT 3HAYUMOMY pErpeccy HEBPOJIOTrH4CCKOro ,I[e(i)I/ILII/ITa, IMNOJTHOMY BOCCTAaHOBJICHHIO
KOI'HUTHUBHBIX q)YHKI_lI/Iﬁ U ITOBBINICHHUIO HOBCGZ[HCBHOﬁ AKTHUBHOCTHU 3a CYCT BOCCTAHOBJICHHA aACKBAaTHOI'O
KpOBOCHa6>KeHI/I$I Ha CTOPOHE NOPAKECHHOT'O NOJYyIIapHUsl.

Key words: ischemic stroke, transcranial physiotherapy,
neuroprotection.

Kniouesvie cnosa: uwemureckuii uHCyiom, MmpaHCKPAHUAIbHAS u3uomepanus, UHGPAKpacHoe usiyyeHue,
mepazepyegoe uznyuenue, HeuponpomeKyus.

infrared radiation, terahertz radiation,

BBenenue
Nmemunuaeckmii nacynpT (MU) coctaBiser 80%

JABHYIO pOJIb B  Pa3BUTHHU urpaer
r y nun
HapylIeHHe  [epeOpadbHOM  TeMOOMHAMHKH  C

CIy4aeB BCEX WHCYJIbTOB H SIBIISIETCS CEPbE3HOMN
ME/IMKO-COIMATBHOM MPOOJIEMOi B CBS3H C IIMPOKOM
PaclpoCTPaHEHHOCTBIO, TIIYOOKOW ¥ JUIMTEIBHOU
uHBanuau3auved  mauuentoB  [1-3].  Benymue
MOCJIECTBHS MHCYJIFTA MPECTABICHBI (PU3NICCKUMH,
KOTHUTHUBHBIMH, TICUXOJOTHYECKUMH U COIMATBHBIMH
npobiieMaMu. B TIOCTOpOHHE#H MOMOIIN HYKIAIOTCS
31% MOCTUHCYIBTHBIX MAIUeHTOB, 20% HEe CrOCOOHBI
CaMOCTOSITENIFHO TEePEIBUTATHCS M TONBKO 8% MOTyT
BEPHYTHCS K MpekHeN nestenpHocTH [ 1-3].

MOCJIEAYIONINM 3aITyCKOM «HIIEMHUYECKOr0 KacKazay,
KOTOpBIM 3aBepuiaeTcs HeoOpaTHMOW JecTpyKiuei
HEIPOHOB B BUJIE alloNTO3a UK Hekpo3a [ 1,4]. OnHako
JaHHble O MOP(QOQYHKIMOHAIBHBIX HM3MEHEHHSX
MO3TrOBOM TKaHU Npu pa3sutuu MU cBUIETENBCTBYIOT
00 OTCPOYCHHOCTH OKOHYATEJILHOM IMOean HEHpOHOB
1 00paTMMOCTH YacTH Pa3pyLIMTENBHBIX IMPOIECCOB
[1,5-7]. MakcumanbHO paHHee JieueGHOe BO3ICHCTBHE
Ha OdYar WIIeMHH | MepuuHpapKTHYI0 00JacTh
CIIOCOOHO TPHBECTH K COKPALICHHIO  IUIOLIAIH
MTOTEHINAJIHFHO OOpPAaTHMBIX MOBPEXKICHHH TOJIOBHOTO
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MO3ra ¥ BOCCTaHOBJICHHIO HapyLIEHHbIX (QyHKIMi
opranuzmMa. C 92ToH Lenbl0 MAaTOreHETHUYECKH
ONpaBJaHO pAaHHEE BOCCTAHOBIICHHE aJEKBaTHOIO
KPOBOCHAOXXEHHsI ¥ IPOBEACHUE HEHPONPOTEKTUBHON
tepamun  [1,4,6,8,9]. Onmmako  3¢ddekruBHOCTH
(apmaneBTHueckoil  HeWponporekuuu npu VU
OCTaeTCsl HEBBICOKOH, YTO BIEYET HEOOXOJHUMOCTHh
W3YYECHUs] HOBBIX METOOB JICYEOHBIX BO3ACHCTBHH Yy
tTakux marnueHToB [1,8,9]. Ha coBpemenHoM »sTare
METOJIBI ¢usnoTepanuu HPEUMYIIECTBEHHO
UCTIOJIB3YIOTCS TOJIBKO B OTIAJICHHOM
peabmmtannoraom niepuoae UN. TpanckpannanpHas
¢usnoTepanust B OCTpBHIH mepuox 3abojieBaHUS B
PYTUHHOI NpakTUKE MPHUMEHSETCS PEAKO B CBS3U C
TSKECTBIO COCTOSIHMSI MAllMEHTOB M HAJMYUEM psija
MpOTUBOTIOKa3aHuil [1].

B Hacrosiee BpeMsi akTUBHO Pa3BUBAETCS pa3zien
(U3MYECKUX  METOMOB  JICUCHHUS, HCIIOJIB3YIOLINX
KOMOWHHpOBaHHOE onTrdeckoe nHppakpacHoe (UK)
teparepreBoe (TI'm) wu3nmydenne. buomormaeckue
a¢dexter TI' BOMH CBsI3aHBI ¢ WX PE30HAHCHBIM
(hM3HOIOTHYECKUM B3aUMOJICHCTBHEM CO CIIOKHBIMHU
OEIKOBBIMH 1 JINMUIAHBIMU KJIETOYHBIMH CTPYKTYPaMHU
[1,10-12]. AxTuBaIisi MEXaHH3MOB IUIACTHYHOCTH H
BOCCTAHOBJICHHUS  INPOUCXOAUT  TPH  BHEIIHEM
BozaeicTBul Tl wM3iydeHHUs Ha TIeHEpUpYyEMble
COOCTBEHHBIM OpraHu3MoMm curaisl [1,5,10-12]. s
HalpaBJIEHHOM JocTaBkM B TkaHu TI'nm BoaH
UCTIONIb3YEeTCsl HECYIMi Iuana3oH — WH(ppakpacHbIN
(MK), mpm mnomomm ero MOAYJSIHH, ITIOCKOJIBKY
nmoceqHui 001amaeT cnocoOHOCTRIO Oolee TITyOOKO
npoHukate B TkaHu [1,10-14]. Takum o0pa3om,
TpaHckpanuanbHass UK Ttepanus ¢ TI'u moaymsiuueit
00bEAMHIET W TOTCHHUPYET HEHPONpPOTEKTOPHBIE
apdextst MK wu TI'm pawama3oHOB W sBIsETCS
aKTyaJbHbIM  (U3HOTEPANEBTUUECKMM  METOJIOM
JICYCHUs NAlMeHTOB C liepeOpasibHOil uiemuei. Psn
uccnenosanuii (Fenghua T., 2016) nokasamu, 4TO
tpancuepedpanpHast UK u TI'n Tepanusi mpuBOIUT K
MOBBIMIEHUIO OKCUTEHAI[MM MO3TOBOM TKaHU 3a CYET
YBEIIMYEHUSI ~ SKCIPECCCMH  OKCUTE€HHPOBAHHOTO
reMOrJIO0NHA, YTO TECHO KOPPEIHUPYET € YIydlIeHHEM
1epeOpanbHOTO KPOBOTOKa HE TOJBKO HAa CTOPOHE
MOPaXEHUsI, HO ¥ B KOHTPJIATEPAITLHOM IOy HIApHH.

Hduamerp  wm3nmyuarens, INPUMEHIEMOro B
HacTosiieM uccienoBanuu ammapara «VK-/Iumonsy,
cocraBmgeT 9 cM, Omaromaps dYeMy TPOUCXOIUT
BO3ACHCTBHE HE TOJNBKO HA 30HY WIIEMHH, HO WU Ha
nepurH()ApKTHYIO 00JIACTH TOPAKEHHOTO MOTYIIAPHUS
[1,10,13].

Henp uccaeqoBaHMs 3aKII0YAIACh B W3yYECHUH
JUHAMUKHA KOTHUTHBHBIX (DYHKIIMHA M ITOBCEIHEBHOMH
AKTUBHOCTH IIPH TPaHCKpaHUANIbHOM IpuMeHeHnu UK
n3nydeHus ¢ TI'nq Mogynsinyel y HallueHToB B OCTPOM
HNEepUOJIE UIIEMUYECKOTO HHCYIIbTA.

MarepuaJja u MeToabl

[MpencraBnennas pabota Oa3WpoBajach Ha
MPOCTIIEKTHBHOM PaHIOMHU3UPOBAHHOM
KOHTPOJIHPYEMOM HCCIIEJIOBaHNH, KOTOpOE
NpoBOIWIOCE Ha  Kadenpe ¢usmorepammu U

MeauHCcKol  peabwmrarmun  C3IMY  um. WU

MeunukoBa u Ha Oaze CII6 I'BY3 «loponckas
6onpHuIa Ne 38 umenn H.A. Cemamikoy.
Uccnenyemsie 112 nanueHToB B OCTPOM MEPUOJIE
WU 6butn paHIOMHU3UPOBAHHO pACHpECICHBI Ha 3
rpymnbl.  OcHoBHas rpymma (N=38) — mamueHTsl,
koTopsiM mpumensuioce MK  wusmydenune ¢ TI'nm
MOJYISIMEeH TpaHCKPaHWAJIbHO Ha MPOEKIHI0 oyara
NN B pomonHeHnme K 0OasMCHONW MEIMKaAaMEHTO3HOM
tepamun. KoutposmsHas rpymnma (N=37) — ManeHTsl,
MOJTy4aBIIue 0a3sUCHYI0 MEOMKAMEHTO3HYIO TEpPaIHio
COTJIACHO  CTaHJApTaM OKa3aHUSI  MEIUIIMHCKOM
oMot mpu OHMK. T'pynma «mmane6o» (n=37) —
MAIMEeHTHI, KOTOPBIM OBLIO HIMHUTHPOBAHO MPOBEICHUE

MPOLETYPBI.
KputepusiMu ~ BKJIIOYCHHS ~ MANUCHTOB B
UCCIIEIOBAHUE  SBJSUIMCH:  MOATBEPXKICHHBIA  C

TIOMOIIBI0 CHHMPAJIBHOW KOMITBIOTEPHOH TOMOrpaduu
WU, aTepoTpOMOOTHYECKIH TOATHII, OCTPBIN ITEPHO,
BO3pacT MAlMEHTOB OT 55 1o 75 5er; OTCyTCTBUE
MIPOTUBOIIOKA3aHUH K Qunorepanuu. Kputepusimu
WCKJIIOYEHHS TAIMEHTOB W3 NCCIIECJOBAHMS CITy>KHIIH:
noareepxacHHbIN nanHsiMu CKT remopparnueckuit
WHCYTBT WM TeMopparmdyeckas TpaHchopmanns
UIIEMHYECKOTO ouara, COCTOSIHHE nocie
TPOMOOIUTHUECKON Tepanuu, CYJAOPOKHBIA CHHIPOM.
[IpeacraButenu  Ipymm  HMCCIEAOBAHUS  ObUIM
CTaHJAPTHU3UPOBaHKI 10 npuHIumy matched-controled.

HccnenoBanne  BKiIOYWaJo B cedsd  1Be
SKCIEpUMEHTANbHbIE TOYKM: /[0 Hauyana JICUeHUs M
yepe3 10 gHell mocne  OpoBeAEHHS ~— Kypca
¢msnoTepanuu. AHanmM3  ypOBHS  KOTHUTHBHBIX
pacCTpONCTB TMPOBOAMICS TPH MOMOIIM  IIKaJIbI
MMSE.  Hapymenus  KH3HEHCATEIBHOCTH U
TIOBCETHEBHOM aKTHBHOCTH OTIPEAETISITICH
UCIIOJIb30BaHHEM MOAU(DUIIMPOBAHHOM KAkl PAOHKHH
W uHAEeKca MOOWIbHOCTH PuBepmun. ba3oBbim
KOMIIOHEHTOM HacTosIeil paboThl SBISUICS aHAIM3
1epebparbHOr0 KPOBOTOKA A0 U TOCHE JICYSHUS NPH
TIOMOIITI JTYTUIEKCHOTO CKaHUPOBAHHUSA
OpaxuoredabHbIX COCy/I0B YIBTPa3BYKOBBIM
ckanepoM «Siemens acuson S 2000» (I'epmanwust).

baszucHas MeaMKaMeHTO3Has Tepanus B OCTPBIH
nepuox MM mpoBoammack B COOTBETCTBUH  C
KIMHUYECKMMH PEKOMEHAALMSIMH W CTaHIapTaMu
(Mpukaz M3 P® or 29.12.2012r. Ne 1740n).
®duznorepaneBTHYECKOE JI€UEHHE BBINOJHSIOCH HPH
nomony anmnapara «1K-/umnons», OO0 «lumnonbHbie
cTpyktypbl», Cankr-IletepOypr. BoszneiictBoBanu
3neKTpoMarHuTHeIMY BostHaMu MK nuanazona ninuHo#M
BoMHEI 1 — 56 MkM, MoxmymupoBaHHBIMH TITI
4acTOTaMH BO BCEM CIEKTpe M3iy4deHws. [ImoTHoCTh
notoka usnyuenus 2,4 MBr/cm?. JluameTp usmydarens
9 cM, KOTOpBIH yCTaHABIMBAJCS TPAHCKPAHUAIBHO Ha
mpoekiuo ovyara WM. MeTtoauka KOHTaKTHaf,
crabuibHas. Bpemst BozgevictBus — 22,5 muH. Kypc
neuenus — 10 e>xxeHEBHBIX MPOLEAYD.

Ionmy4yennsie JIaHHBIE o0OpaboTaHbl c
HCIIOJIb30BaHUEM TPOTPaMMHOM cuctemsl «Statistica
for Windows» Bepcus 10 ¢ npuMeHEHHEM
MIPEUMYIIIECTBEHHO HETIaPaMETPUIECKUX KPUTEPHUEB.

Pe3yabTaThl u 00Cy:KIeHHE
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Cpennunii Bo3pact 59 (52,7%) myxumH u 53
(47,3%) >KeHIIMH, BKJIIYCHHBIX B HCCIICJIOBaHMUE,
cocraBnan 67,3 roga. 3 comyTcTByOLIEH MaToI0TUN
y TanueHTOB  Hambojee 4YacTO  BCTPEYaJHCh
nepeOpanbHBIil  aTepocKiIepo3,  TI'MIEPTOHHYECKas
0oJie3Hb, KOTOpbIE SIBIISIFOTCS OCHOBHBIMHU
3THONATOT€HETHUECKIMHU (hakTopamu pucka
BO3HHKHOBEHH aTepoTpoMboTHyecKkoro moaruna V.
Cpenu OCHOBHBIX KaJlo0 BBLACISUTUCH CEHCOMOTOPHBIE
W KOTHWTHBHBIE paccTpoiicTBa Ha (oHe oOImei
c1ab0CTH 1 TOJI0BHOH 6omn.

IIpu aHanuze HEHPOPYHKITNOHATBEHBIX
UCCIEJIOBaHUH /IO W TIOCJIE JICUEHHs BBIBJIECHA
JIOCTOBEpHAsl IIOJIOXKHUTENbHAs IUHAMHKA. FICXOIHO
MHCYJIBT COOTBETCTBOBAN TsDKeNoH cremeHu (15.42
b6ama mo mkane NIHSS), a mo okoHwanum Kypca
TpaHCKpaHUAJILHOH (PM3HOTEPAITH PErPEeCCHpOBal 10
JETKOH CTEeTeHH BO BCEX HCCIEIYyEeMBIX TIpyHIax,
IpUYeM B OCHOBHOW TpyIIIE 3TOT IIOKa3aTellb ObLT
cTaTHCTHYeCKH 3HaumMee (3.23 Oamta mo ImKaie
NIHSS, p<0,05) (Tabmuma 1).

VcxonHble KOTHUTHBHBIE PACCTPOHCTBA B BHJE
JEMEHINHU JIETKOW CTENEeHH OBUIM CONOCTaBUMBI BO
BCE€X CpaBHUBAEMbBIX Trpynmax, COOTBETCTBOBAJIM B
cpennem 22.34 6anna mkansl MMSE. Tlpu ananuze
JUHAMUKH nokazartejei KOTHUTUBHOI'O
(YHKIIMOHMPOBAHUSI YCTaHOBIEHO HX JOCTOBEPHOE
yBesnmueHue 1o 28.26 OamnoB (p<0,05) ¢ momHBIM

perpeccoM KOTHHTHBHOTO Je(HLIMTa B OCHOBHOU
IpyIle ManueHTOB M0 CPaBHEHHIO C TIpyINaMu
KOHTpOJII M «Iuianebo», B KOTOPBIX OCTaBAJIHCh
MIpeAJEMEHTHBIE PacCTPONCTBA 10 OKOHYAHWUHU Kypca
neuenus (24.62 u 2497 o6Gamo mo MMSE
COOTBETCTBEHHO) (Tabnuua 1).

ITpn nocTymieHnn y BceX MalueHTOB OTMEYaIoch
3HAYUTEIHHOE CHIDKCHNE TTOBCEIHEBHON aKTHUBHOCTH C
BBIPAKCHHBIMH HAPYIICHUAMH >KH3HEIESTEIbHOCTH,
HECIIOCOOHOCTBIO TEPEIBUraThCsl M CHPABIATHCS CO
CBOMMH TOTPEOHOCTSIMHA 0€3 TOCTOPOHHEW ITOMOIIIH.
ITocne mpoBeneHHOTO Kypca (GU3HOTEPAIEBTHIECKOTO
JEeYCHUs] OTMEYaics perpecc  (YHKIHMOHAIBHOTO
nedumyra 0 YMEpPEHHBIX CpEIHUX 3HAUYCHHH B
KOHTPOJILHOH rpyIie u rpymmne «mianeco» 1o 3.1 u2.9
6aJyI0B 110 1IKasie PAHKMH COOTBETCTBEHHO, @ TAKXKE J10
79 wu 8.1 OawioB mo 1mkaie PuBepmupg
COOTBETCTBEHHO. [lanmmeHTsl 00enx TpyII JOCTHIIIN
BO3MOXKHOCTH IIEPEIBUTATHCS 110 POBHOM MTOBEPXHOCTH
C TOJIEP)KKOH, OAHAKO HYKAAIHCh B IOCTOPOHHEH
TIOMOIIIY TIPH BHITIOJTHEHUH 00JIee CIOXKHBIX JEHCTBHH.
B ocHOBHOIl Tpymme oTMe4anach BBIpaKCHHAs
CTaTHCTHYECKH 3HAYMMas JWHAMHUKA YIIyJIICHUS
CpeAHMX TMOKa3aTejiell MOBCEHEBHOW aKTUBHOCTU B
BUIC BBICOKOH CTEINEHH BOCCTAHOBJICHUS 10 YpOBHA
€aMo00CITyKUBaHHSI u HE3aBUCHMOCTH or
nocTopoHHuX (70 1.8 6aswtoB no mkane Poaukun u 11.5
6ayioB 1o mkane PuBepmun) (tabnuua 1).

Tabmuna 1.
JAMHaMuUKa cpeiHUX 3HaYeHUl Helipo(PYHKUMOHAJIBHBIX IOKA3aTeJIeil.
Cpennuii 6amut n=112
OneHOYHBIE MIKAIBI OcHoBHas rpyrma KontponbHas rpymma I'pynmna «mare6o»
n=38 n=37 n=37
NIHSS Jo nevenus 1542 15.39 1543
[ocne sieuenus 3.23* 4.64A 4.28A
MMSE Jo nevenus 22.32 22.28 22.42
[ocne sieuenus 28.26* 24.97A 24.62A
Rankin Jo neyeHust 471 4.68 459
[ocne sieuenus 1.84* 3.16A 2.97A
Rivermid Jo nevenus 244 2.50 2.46
[ocne sieuenus 11.52* 7.92A 8.11A
* - CTaTUCTHYECKH 3HAYMMBbIE PA3IMYMS [0 CPABHEHUIO C MCXOHBIME JaHHBIMHE (p<0.05)
A - CTaTUCTUUECKHU 3HAYMMBIE PA3IMIMs MKy OCHOBHOM U rpyrnmamu cpaBHeHus (p<0.05)
HcxomHple  cpemHHME  3HAYCHHS  CKOPOCTH  BOCCTaHOBJICHHE CKOPOCTH KpoBoToka Bo BCA Ha

KpoBoToka Bo BCA OBUTH CHW)KEHBI Ha CTOPOHE
nopaxkeHHoro mnomymapus g0 35.39 cwm/c. Ilocne

CTOpPOHE OdYara UIIEMHH 10 CpEeOHMX 3HaueHui 58.16
CM/C, YTO JOCTOBEPHO BBINIC, YeM B TpyIIIax

JeueHus B OCHOBHOM  rpymme orMeueHo  cpaBHeHHA (p<0,05) (Tabmuma 2).
Tabmuma 2.
H3menenne nepedpajbHON reMOIHHAMHKH Y 00JIbHBIX IIOCJI€ MHCYJILTA.
V ps BCA (cm/c)
I'pyrms
Jo nevenus TTocne nevenust
OcHoBHasl rpyria n=38 3541 58.16*
KontposbHast rpynna n=37 35.38 49.37A
['pynna «mane6o» n=37 35.39 49.45A
* - CTaTUCTHYECKU 3HAYMMBIE PA3IIMIHS IO CPABHEHHIO C UCXOHBIMHI pe3yibTaTamu (p<0.05),
A - CTATHCTUYECKH 3HAYMMBIE PA3INUIs MEXKTy OCHOBHOM 1 rpynmamMu cpaBHeHust (p<0.05)
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1. Pe3ynpTaThl MNPOBENEHHBIX HCCIEIOBAHUN
JIEMOHCTPHUPYIOT, YTO TPaHCKpaHUAJIbHOE TPUMEHEHHE
UK u3nyuenus ¢ TI'm monymsuueidl y HalMeHTOB B
octpom nepuone WM nocToBepHO  yiaydiaer
nepeOpanbHyIo TEeMOJIMHAMUKY 3a cyer
BOCCTAaHOBJICHHSI aJeKBATHOTO KpPOBOCHAOKEHHUS Ha
CTOpPOHE MOPAKEHHOIO MOJTyILIapHsl.

2. Tlonmy4eHHBIC NaHHBIC AEMOHCTPHUPYIOT, YTO
TpaHckpanuanbHoe npuMeHenue MK n3nyuenus ¢ TI'n
MOAYJSIIMEH Y NalMeHTOB B ocTpoMm mnepuone WU
IPUBOOUT K JIOCTOBEPHO 3HAUYMMOMY pETpeccy
HEBPOJIOTUYCCKOTr0  AeduiuTa, pe3ylbTaTUBHOMY
MOBBILICHUIO MTOKAa3aTeNel MOBCETHEBHON aKTUBHOCTH
JI0 YPOBHSI caMOOOCTYXKMBaHUSI U HE3aBHCUMOCTH OT
MOCTOPOHHEHN TOMOIIY, IOJHOMY BOCCTaHOBJICHHIO
KOTHUTHBHBIX ()YHKIIUH.

3akJrouenue

Takum o0pazom, paHHee BKJIIOUEHHUE
TpaHCKpaHuanbHOro BozneicTBus MK uznyuenuem c
TI'u mMonynsiuueil B KOMIUIEKCHOE JIEYEHHUE OCTPOro
MU oxa3pIBacT 3HAUUMOE MOJIOXKHUTEIBHOE BIUSHUE HA
nepedparbHy0 TeMOAWHAMIKY U B KOHEYHOM HTOTC
MPUBOJUT K BOCCTAHOBJICHHIO KIMHUYECKUX U
HEHPODYHKIIMOHATLHBIX nokasarenei y
MMOCTUHCYJIbTHBIX MAIUEeHTOB. IIpennosxena
MaTOTEHETHYECKU OTpaBIaHHHAs METOJMKA JIeUeHUs
OCTpOTro numn, KOTOpasi  MOXET  IIOBBICUTb
3G (GEKTUBHOCTh PAHHUX HEWPOPECAOMITUTALMOHHBIX
MEPOTIPUATHIH.

ITomana 3asiBka 0 BbIgade maTeHTa Poccuiickont
Oeneparun Ha m300peTenne B OenepanbHyto ciyx0y
10 UHTEJUICKTYaTbHOH COOCTBEHHOCTH.
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OXIDATIVE STRESS IN PATIENTS WITH OBSTRUCTIVE SLEEP APNEA AND
GASTROESOPHAGEAL REFLUX DISEASE COMORBID FLOW

Kpugenko B.I.
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OKCHUJIATUBHHUM CTPEC Y HAIIEHTIB 3 KOMOPBITHUM NMEPEBIIOM OGCTPYKTAUBHOI'O
ATTHOE CHY TA TACTPOE30®ATEAJBHOI PE®JTIOKCHOI XBOPOBH

Abstract. The aim of the study was to evaluate the oxidative stress (nitrotyrosine, 8-hydroxyguanine) markers
serum concentration in patients with obstructive sleep apnea (OSA) and gastroesophageal reflux disease (GERD)
comorbid flow. The greatest activation of oxidative stress is found in patients with combined course of OSA and
GERD compared with healthy patients and patients with isolated course of GERD or OAS. The relationship of
serum nitrotyrosine and 8-hydroxyguanine content with the severity of OSA, the severity of endoscopic signs of
esophageal lesions was found.

AHoTamisgs. MeTol JOCIIDKEHHS CTaja OIiHKAa CHUPOBATKOBOI KOHIICHTpALii MapKepiB OKCHIATHBHOTO
cTpecy (HITpOTHUPO3WH, §-0KCiryaHiH) y MAIi€HTIB 3 TOEAHAHUM Tiepebirom oocTpykTuBHOTO amHoe cHy (OAC) Ta
racTpoe3odareansHoi pedarokcHoi xBopodu ('EPX). Haiibinbia akTrBi3alliss OKCHIATHBHOTO CTPECY BHUSBIICHA
y xBopux 3 nmoegaanuM nepedirom OAC ta 'EX B nopiBHSIHHI 3 TPaKTHYHO 3I0POBHMH TMAI[IEHTAMH a TaKOX 13
xBopuMH Ha i3ompoBaHMi mepebir 'EPX a6o OAC. BusBieHnit B3aeMO3B’S30K CHPOBAaTKOBOTO BMICTY
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HITPOTHPO3UHY Ta 8-oKciryaHiHy 3i crymeHeM BaxkocTi OAC, TSDKKICTIO €HIOCKOIYHHUX O3HAK YpaKeHHS

CTPaBOXO.Y.

Key words: oxidative stress, obstructive sleep apnea, gastroesophageal reflux disease, nitrothyrosine, 8-

hydroxyguanine.

Kmouosi  cnoea: oxcudamuenuii  cmpec,

HIMpOo3amueHuti

cmpec, obcmpykmugeHe anHmoe  CHY,

2acmpoesodazeanvha perokcrHa x60poda, HImpomuposun, 8-oKcieyain.

HocTranoBka mpodiaemu. Y 1985 p Helmut Sies
BIlepIIe omucaB «okcumaTtuBHUIA ctpecy (OC), sk
MOPYIICHHS PIBHOBAarW MiX IPO- 1 aHTHOKCUIAHTAMH,
[0 NMPUBOAUTE 1O MiJBUIIEHOTO YTBOPEHHS BIJIBHUX

pagMKaniB,  AKi ~ IPOBOKYIOTb  IIOIIKOMKEHHS
GiomoreKyn i PO3BHUTOK 0araToMaHiTHHX
narojoriyanx mpomecis  [1, 2]. B  ymoBax

nporpecyBanHs OC HaHCyTTEBIMIUX 3MiH 3a3HAIOTH,
30KpeMa, T THAH, O1iTKOBHIHA 00OMiHH,
ne3okcupudonykieinora kucinota (JJHK) [1]. IcHyroTh
MOCTIKCHHS B SKAX HAyKOBII 3aCBIOUyIOTh, IO
BUHUKHEHHS Ta iporpecyBanHs OC cynpOBOIKY€ETHCS
MOIITKO/KEHHSM, BHACIIIOK BIUIMBY aKTHBHUX (HopM
KHACHIO 1 aKTHBAIlil MEPEeKUCHOTO OKHUCIICHHS JIIiIiB,
KITHHHUX MeMOpaH Ta MONANBIIOK 3arHOeIuTIo
kiiTuH [3]. lecTpyKTUBHI 3MiHU B KJIITHHAX OPTaHi3My
¢dopmytoTbest 1 B pesyibrari ymkospkenHs JHK.
HaiiuytnuBimmm nokasuukom ypaxenus JJHK e 8-
okciryasin (8-OI), 3a piBHEM SKOTO MOXHA OI[IHUTH
aktusHicts OC [4].

OkpiM akTHBHUX (POPM KHCHIO, CyTTEBE 3HAUCHHS
y po3Butky OC MaroTh akTuBHI (OpMH a30Ty, LIO
YTBOPIOIOTBCS B AaKTHBOBaHHUX (arommurax B XOIi
peakimii OKHCYy a30Ty 1 CYNEepOKCHAHOTO aHiOH-
pamukary. B mepmry depry, me CHHTE3 CHIBHOTO
OKHCITIOBaYa MEPOKCIHITPUTY, IO 3aTHHHA PyHHYBaTH
MeMOpaH! €HJIOTEITIOLMTIB, BUKJINKAIOYH X
muchynkiiro [5]. Bucoki KOHIEHTpaIlii MepOKCHIIB
KaTaJli3yIOTh OKUCICHHS OKCHUIY a30TY, MPOBOKYIOUH

PO3BUTOK HiTpo3aTtuBHOro crpecy [6]. Ockinbku
BUIBHUH TEPOKCHUHITPUT Ma€ BUCOKY peakiiiHy
AKTUBHICTh, BHPA3HICTh HITPO3ATUBHOIO  CTPECY

OLIIHIOIOTB 32 piBHeM 3 HiTpotuposuny (HT) [7].

VY nmitepaTypi MW 3HAWIOUIM TIOBIIOMIJICHHS IIPO
HasBHICTH HITPO3aTHBHOTO cCTpecy mpH iHDapKTi
MiOKapaa, MO3KOBOMY  IHCYJbBTi, apTepiaibHii
rinepTensii, ctapiagi [2; 7]. PoOiT momo mociikeHHS
HITPO3aTHBHOTO CTpPECYy y XBOpHUX 3 MO€IHAHUM
nepebirom OAC Tta T'EPX Mum He BUSBHIH, SK 1
HAYKOBUX TIOBIJJOMJICHb CTOCOBHO IHTEHCHUBHOCTI
ymkomkeras JIHK y miei koroptu namieHTiB B yMoBax
OcC.

AHaJni3 ocTaHHiX AocTiKeHb Ta myOJikaniii, y
SIKMX BHBYAJAch JaHa npodiaema. Ha cboroaHimHin
JI€Hb B JITEpaTypi € OKpeMi IOBiIOMIICHHSA IIOA0
BUBUCHHS OKHCIIIOBAILHUX THPOLECIB OKPEMO NpH
OAC ta npu TI'EPX. IIpu wnpomy pesyiabratu
JIOCJIJPKEHHS! € HEOJAHO3HAYHUMHM 1 CYIIepeWINBUMH.
Tak, 3a naHuMu HaykoBLiB y xBopux Ha OAC Mmae
micue ictoTHe 3pocTtanus piBHIB HT y cupoarii kpoBi
Ta 8-OI' y ceui B MOPiBHAHHI 13 3J0POBUMH 0COOaMHU
[8]. TIpore 3a pe3ympTaTamMu HOOCHIIKEHHS A.
Sunnetcioglu et al. (2016), konnentpariist 8-OI" B ceui
y TAIli€EHTiB Ha OOCTPYKTHBHE alTHOE CHY CTAaTUCTHYHO
HE BIAPI3HATACA BiJl aHAJIIOTIYHOTO IapaMeTpy B TpyIi

MpakTUYIHO 310poBuX ocid [8]. ¥ xBopux Ha 'EPX
BUSBJIICHO 30UTbmeHHs BMmicty HT y ciuzoBii
obomoHMi ctpaBoxoxy [9], ame Bmict HT y cupoBarmi
KpoBi He HociimkyBaBcsi. Ha mymKy aBTOpiB,
aKTUBAisg OKHCTIOBaNBHUX mporecie mpu OAC
MOB’si3aHa 3  IHTEPMITYIOUOI0  TiNOKCEMI€0  Ta
kucHeBoro Jnecarypauiero [10], a mpu T'EPX — 3
YIIKO/DKEHHSAM  PeIIOKTaTOM CIM30BOT  OOOJIOHKH
ctpaBoxonay [11; 12].

TakuM  4MHOM, BHBYEHHS  HaNpYKEHOCTI
OKHCITIOBANEHUX  TIPOLECIB  MpH  KOMOPOiTHOMY
mepebiry OAC T1a T'EPX € akTyanbHOIO Ipo0iIeMoro,
OCKIIIbKH JIO3BOJIUTH YTOUHHUTH MIaTOTeHe3
CHHXPOHHOTO IUIMHY TTATOJIOTIYHUX CTaHiB, SIKi 4acToO
3YCTPIYarOTHCS B KIIIHII BHYTPIMIHIX XBOPOO.

Bupinennsi HeBupimeHoi yacTku npodiaemu. B
JOCII/DKEHH] MpOaHali30BaHO JUHAMIKY MapKepiB
HiTpo3aTHBHOTO cTpecy Ta ymkomkenns JHK y
xBopux 3 moenHanuM nepedirom OAC Tta 'EPX B
MOPIBHSIHHI 13 3JI0POBHMHU 0CO0aMH Ta MAIli€HTAMH, Ki
Mautu i3oabpoBanuil mepedir OAC a6o 'EPX.

Marepiasim Ta Meroam. [{ng BHU3HAUEHHS
HasIBHOCTI Ta IHTEHCUBHOCTI OKCHIATUBHOTO CTPECY Y
xBopux 3 noexHanuM repedirom OAC ta 'EPX na 6a3i
HaBYaJIbHO-HAYKOBOTO MEIUYHOTO LHEHTPY
«YHIBEpCUTETCHKA KITIHIKa» 3amopi3pKoro
JIep’)KaBHOTO MEJUIHOTO YHIBEPCHUTETY 00cTeKeHO 165
0ci0, sikux OyIo noaineHo Ha 4 rpymnu. /1o KOHTPOJIbHOT
rpymu BBidnuM 30 MpakTUYHO 310pPOBUX 0cCi0, 10 I
rpymu - 31 marieHT 3 i3oap0BanuM nepebirom I'EPX,
no II rpynu — 32 xBopux Ha OAC, no Il rpymu — 72
narmienTa 3 komopOigaumu 1wimHOM OAC ta T'EPX.
Cepenniit Bik pecrioneHtiB ckias 48 (36; 58) pokis,
cepen HuUX 76 xkiHOK (46%) Ta 89 yonosikiB (54%).
OOcrexxeHl rpynmu OyiH CITIBCTABHUMH 33 BIKOM Ta
reagepHuM criragoM (p>0,05). Kpurepii BKIroueHHS:
nasBHicTe [EPX, OAC, noeananas OAC ta 'EPX Ta
iHpopMOBaHa 3roja TAIi€eHTa HAa y4YacTh B
nocmipkeHHi.  Kputepii BHKIIIOYCHHS: imIeMivyHa
XBOpoOa cepls, rocrpa abo0 XpOHIYHA cepieBa
HEJOCTaTHICTh, 3amlalibHI 3aXBOPIOBAHHS MiOKapy,
TepeHeceHni 1H(apKT Miokapaa B aHaMHE3i, rocTpi
abo 3arOCTPEHHS XPOHIYHUX iH(pEKIIHAX,
ayTOIMyHHHX 3aXBOPIOBaHb, 3JIOSIKICHI yTBOPEHHS,
MeYiHKOBa Ta HHUPKOBA HEJOCTATHICTh, XBOpi, SKi
npuiiMann  -aapeHoOIoKaToOpH, aAPEHOMIMETHYHI
3aco0M, CHOJIIMHI Ipenaparu, XBOpi, SKi MajsATh, a
TaKOX BiJIMOBa MAIiEHTA BiJl y4acTi B OOCTEKCHHI.

Jns  Buseienns OAC  BciM  marfieHTaM
BHKOHYBAJIOCh  KapJiOpecIipaTopHe JOCIHiIKEHHS
ammapatom SOMNOcheck micro cardio (Weinmann,
Himeuumna) 3 22.00 mo 06.00 HacTymHOTO IHS,
BepHdikamisg 1iarHo3y BinOyBantack npH iHAEKCI arHOoe-
rinonHoe (AHI) 6impmme, HiX 5 moAmii 3a roguHy.
Buninanu 3 cryneni Baxkkocti OAC: I crymins - AHI
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5-14,9 noniit Ha roguny, 11 crymine -15-29,9 noniii Ha
roguny, 111 crymiae - 30 Ta Oinblne MOMil HAa TOTUHY
[13]. OninroBanu TakoX HaCTYIHI MapaMeTpu: iHAEKC
obctpykTuBHOTO amHoe-rinonHoe (0AHI), iHnmexc
necarypauii (IJI), minimaneHa catypamis (Sa min).
Hiarno3 T'EPX miarBepmkyBaBcs IIpH HasiBHOCTI
SHIOCKOIIYHUX O3HaK 3a pesyiIbTaTaMu
e30(aroracTpoyoIeHOCKOITIT uuppoBoI0
BilICOEHIOCKOMIYHOI0  CHCTEMOI0  EKCIIePTHOIo
riaacy FUJINON EPX-4450HD (SInownist). Baxkicts
ypaXeHHS  cIM30BOI  OOOJIOHKH  CTPaBOXOIY
kiacudikyBanmm 3rigHo KputepiiB Jloc-AHIKETBCEKOT
knacudikanii [14]. Tlpu Bussnenni ['EPX, no
JOCIIJDKEHHS 3a)TydalluCh TALlEHTH 31 CKapramMu He

MeHIIe, HDK 5 pokiB. YciM  XBopuM 3
ractpoesodarealbHUM  pe(IIOKCOM  BH3HAYalll
HasBHicTh H. pylori meromom stool-test 3rimHO
MaaxcTpuxcbkoro  KoHceHcycy — [15]. Bmuus

OKCHIATHBHOTO CTpecy OLiHIOBaBcs 3a piBHeM HT
(uabip peaxtusiB pipmu Hycult Biotech, Hizepnanmu)
ta 8-OI (Habip peakruBiB ¢ipmu Enzo Life Sciences,
[IBefimapist) y cupoBaTi KpoBi, KU JOCIIIKYBaIN
IMyHO(EpMEHTHUM METOJOM Ha MiKpOIUIAHIIETHOMY
doromerpi Immunochem-2100 (High Technology,
CHIA). VY jociipkeHHI JOTPUMaHO —MPHUHIMIIB
0loeTHKU: OCHOBHI monoxeHHs KouseHuii Panu
€Bponu Mpo MpaBa JIOAWHUA Ta OlOMeAMIUHY (Bif
04.04.1997 p.), GCP (1996 p.), I'enbcikcbkoi
nekapanii  BcecBiTHROI MemuuHOi acoriamii  mpo
STUYHI NMPUHLUITM MPOBEACHHS HAYKOBUX MEAWYHHX

JOCHIJKEeHb 3a y4dacTio moauau (1964-2000 pp.) Ta

Hakazy MO3 Ykpainu Ne 281 Bix 01.11.2000.
CraructnyHa oOpoOKa NaHMX 3/iHCHIOBaNach 3a

nonomororo mporpamu Statistica 6.1 (StatSoft Inc.,

CHIA). Tinotesy mnpo HOPMAIBHICTH PO3MOILTY
JOCITIIKYBaHHX MIOKa3HUKIB nepeBipsum 3
BHKOPHCTAHHSAM KpHUTEpito [Mamipo-VYinka.

BpaxoByroun Te, mo OIBIIICTH TapaMeTpiB Maia
ACHMETPUYIHUI PO3MOIi, 3HAYEHHS NPEICTABIAIN y
Burisigi Me (Q25%; Q75%), a mTOpiBHSHHS Tpym
MPOBOJMIA 3 BHUKOPUCTAHHSAM TecTy ManHa-YiTHi,
Kpackena-Yonica Ta . sl OLIHKHM B32a€MO3B'A3KY
MDK O3HaKaMH BHUKOPHCTOBYBAJIHM KOPEJALIHHUI
aHami3 13 pO3paxyHKOM KoedillieHTa paHroBoOi
kopemsaii Cmipmena (r). CTaTUCTHYHO 3HAYYIIMMHU
BiIMiHHOCTI BBaxkanu mipu p<0,05.

Pesyabratn  gociimkenHs. Sk cBimuath
pesymeTati  pocmimkeHHs, y  [-III  rpymax
kxoHneHtpanis HT y cupoBaTii kpoBi Oyna BipoTrigHO
OUTBIIIOTO, HIXK Y TPYIIi MPAKTHIHO 3T0POBUX OCIO (IHB.
tabn. 1). [Ipu mpomy HaiiBumia koHmeHTparis HT
BHSIBJICHA Y MAITI€HTIB 3 KoMOpOigHuM mepedirom OAC
ta ['EPX, sixa BignoBigHO y 4,82,y 3,49 Ta 'y 2,44 pasu
Oyna OLIBIIOIO, HDK y KOHTpousbHIN rpymi (p<0,05).
AmHasoriyHa AMHaMika Majia Miclie 1 IpH aHasi3i piBHS
8-OI' y cupoBariii kpoBi. Tak, MakCUMabHI 3HAUCHHS
3apeECTPOBAHO y XBOpUX 3 MoeaHaHuM umHoM OAC
ta 'EPX. CupoBarkoBuii pierp 8-OI' y xBopux Ill
rpynu OyB Oijbllle B MNOPIBHSHHI 3 KOHTPOJILHOIO
rpynoio y 2,12 pasis, 3 I rpymoro —y 2,01 pasu ta 3 11
rpymoio —y 1,31 pasu (p<0,05).

TaGmums 1.
BmicT mapaMeTpiB OKCHAATHBHOIO CTPecy B KPOBi BUYYYBAHUX NALliEHTIB
THokasruu KOH’[pOJ'J_L;Ba rpyna Igrg% I(Icr)gyé[)a I rpyna C_);AZCH"EPX

(n=30) (n=31) (n=32) (n=72)
HT, 10,45 14,43 20,56 50,34

B HI/MJI (7,57, 14,75) (9,98; 21,45)* (15,02; 63,36)** (20,47; 82,51)*#8
8-Or, 0,885 0,931 1,428 1,872

B HI/MJI (0,849; 0,971) (0,884, 1,444)* (1,166; 2,302)*# (1,535; 2,533)*#8

[Mpumitka: * - nOCTOBIpHA Pi3HUIIA MOPIBHSIHO 3 KOHTPOJBHOIO TPYIOI0;
rpynoro; P — nocrosipHa pisHug nopisusHo 3 11 rpynoro.

OtpuMmaHi JaHi BKa3ylOTh Ha 3HAa4Hy OKHCHY
JIecTpykuito OinkiB Ta ymkomkenHs JHK y xBopux 3
noegaanuM nepedirom OAC Ta I'EPX Ta HasBHiCTB ¥
BKa3aHOI Kareropii XBOpHMX BUPA3HOTO HITPO3WBHOTO
crpecy. Tomy B mnojaibplIoMy MM IIpOaHaTi3yBaslld
B3aeMo3B’s130K piBHIB HT Ta 8-OI' Ta mapamerpis, siki
XapaKkTepu3yloTh Mepedir 00CTPYKTHBHOTO allHOE CHY
Ta ractpoe3zodareanbHOT pedIIOKCHOT XBOPOOH.

Bcranosneno, 10 CTYIIiHb TSKKOCTI
00OCTPYKTHBHOTO arHoe Masa MO3UTHBHY
B3a€MO3ANICKHICTh 3 KOHIIGHTPAIIIEI0 Yy CHPOBATII
kposi HT (¥2=13,59, df=3, p<0,05) ta 8-OT (32=12,55,
df=3, p<0,05). 3a pesympTaTaMH KOpEISLIiHOTO
aHaizy Bu3HauyeHo, mo piBens HT maB mo3utuBHUMit
3B's30k 3 AHI (r=+0,60, p<0,05), oAHI (r=+0,66,
p<0,05), I (r=+0,51, p<0,05). B3aemonis 8-OI' 3
BUMIpaMH  Kap/AiOpecIipaTOpHOTO  MOHITOPHHIY
BUTIIsMana HacTymHuM wuHOM: 3 AHI (r=+0,78,
p<0,05), 3 oAHI (=+0,77, p<0,05), 3 I (r=+0,64,

# - 0cTOBIpHA Pi3HUIA TOPIBHAHO 3 |

p<0,05). Heratupna BiporigHa KopeJsiiis 3adikcoBana
MiX BenHmdnHOIO Sa min Ta piBHsMu HT Ta 8-OI (r=-
0,441, r=-0,444, p<0,05). OtpumaHi JaHi BKa3ylOTh Ha
HASBHICTH TICHOI B3a€MO3AJIC)KHOCTI MK BHUPa3HICTIO
OKHCHOTO yIikomkeHHs O1kiB, JJHK Ta rimokcnaanmu
MOKa3HUKaMHU Kap/iopectipaTOpHOI0 MOHITOPYBaHHS
xBopux 3 moegHanuMm nepedirom OAC rta T'EPX.
PesynbraTn HAmoro JOCTIUKEHHS JIOTIOBHIOIOTH
MOBIIOMJICHHS HAayKOBILIB Tpo iHTeHcupikamito OC
npu niporpecysanni rimokcii Ha i OAC [4; 8; 10].

3 JiTepaTypu BiIOMO, IO XPOHIYHE 3amalieHHS
npu I'EPX Takox CynpoBOIKY€ETbCS MNOPYLICHHAM
OKHCHOTO Merabonmismy. Jlo Takoro BHCHOBKY
JOCIITHUKY TN aHani3ytoun npossu OC y XBOpHX
3 TOE€JHaHMM IUIMHOM  racTpoe3odareanbHOro
pedurokcy Ta XPOHIYHOTO racTpury,
aJIeHOKapIIMHOMH, cTpaBoxonay bapera [16]. Biporigui
B3a€EMOBIIHOCMHM  MDK  mokasHukamu OC Ta
KITIHIYHUMHA O3HaKaMH ractpoe3odareasbHOTO



48 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #5(57), 2020

[ |
EESY| |

pedrokcy BusBIEHI HaMH 1 HpU  KOMOPOiTHOMY
nepebiry 'EPX Ta OAC. Tak, y xBopux Ill rpymu
BUPA3HICTh  EHJOCKOIIYHHMX IOPYIIEHb CIU30BOL
00O0JIOHKM ~ CTpPaBOXOJy Maja B3a€EMO3B’S30K 3
CHpOBaTKOBOKO KoHIeHTpamiero HT (x2=11,24, df=4,
p<0,05) Tta 8-OI' (y2=6,13, df=4, p<0,05).
Bceranoeneno, mo y xBopux Il rpymn mpu Ha
HasiBHOCTI iHdikoBanocti Helicobacter pylori pisens
HT Tta 8-OI' icroTHO 3pocTaB 1 IIEpPEBHIIYBaB
BigmoBinHo y 1,94 Ta y 1,26 paziB (p<0,05)
aHAOTIYHMI TOKasHUK y xBopux 6e3 Helicobacter
pylori.

TakumM  4MHOM, TpOBElNEHE  JOCIIKEHHS
3aCBIAYMIIO BUCOKY aKTUBHICTh OKCHAATHBHOTO CTPECY
Yy XBOPHX 3 KOMOPOiJHUM 11epediroM 00CTpyKTHBHOTO
amHOe CHy Ta Tractpoe3odareanbHoi pedrokcHOT
XBOpoOu. BusiBnieHi mopyuieHHs 6agaHCy MiXK OKHCHO-
BiJIHOBHHMH IIPOLIECAaMH ITOTPEOYIOTh BAKOPHCTAHHA Y
0a3oBiit Teparii xBopux 3 noexgHanuM 1IHOM OAC i
T'EPX anTHOKCHIaHTHHUX 3acO0IB.

Bucnoskn:
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KOMOPBIZHI CTAHH Y TAIIE€HTIB ITIOXKWJIOI'O BIKY 3 TOCTPOIO KHIIIKOBOIO
IHOEKIIECIO CHIPUYUHEHOIO ITIPEJCTABHUKAMHU YMOBHO-ITATOTEHHUMHA ®JIOPU TA
IX POJIb Y IPOTHO3YBAHHI ETIOJIOT'Ti 3AXBOPIOBAHHSI

Summary. 46 elderly patients with acute intestinal infection caused by conditionally pathogenic
microorganisms were examined. The first group included 26 (56.52%) examined with acute intestinal infection
due to Enterobacteriacea, the second - 6 (13.04%) with acute intestinal infection caused by Pseudomonadacea, to
the third group - 14 (30.44%) patients with Staphylococcus aureus-associated inflammatory process. A burdened
comorbid background was observed in 42 (91.30%). The higher risk of acute intestinal infection caused by
Pseudomonadacea was recorded in the presence of transient disorders of cerebral circulation and myocardial
infarction. Higher chances of acute intestinal infection due to Enterobacteriacea have been proven in the presence
of heart failure, peripheral vascular damage and diabetes without limb damage. The factors of formation of
Staphylococcus aureus-associated acute intestinal infection are acute disorders of cerebral circulation with minimal
symptoms, presence of dementia, bronchial asthma, chronic nonspecific lung diseases, peptic ulcer and/or
duodenum. Therefore, the ability to predict the etiological factor of acute intestinal infection based on the available
comorbid conditions has been proved.

AnoTtanisa. O6ctexxeHo 46 MAMI€HTIB MOXHMJIOTO BiKY 3 TOCTPOIO KHIIKOBOK 1H(EKIIE CIPHIHHEHOO
YMOBHO-TIATOTEHHUMHE Mikpoopradizmamu. Jlo mepimioi rpymu Brimouero 26 (56,52 %) o6GcTeskeHnX 3 TOCTPOIO
KHUIIKOBOIO 1HPEKIIEI0 00YMOBIIEHOIO €HTEPONATOreHHUMH KHIIIKOBUMH MaJUYKamMHu, 10 Apyroi — 6 (13,04 %) 3
TOCTPOI0 KHIIKOBOI iH(EKIi€ CIPUYMHEHOK NMpeacTaBHUKaMHu pojuHu Pseudomonadacea, mo tpersoi — 14
(30,44 %) nauienris 3 Staphylococcus aureus-acoriioBanuM 3anansHuM npouecoM. OOTsHKeHUIT KOMOPOiqHuM
¢oH croctepiranu y 42 (91,30 %). Bumiuii pusuk rocTpoi KUIIKOBOI iHPEKLIT CIPUYNHEHO NpeICTaBHUKAMH
ponuan Pseudomonadacea 3adikcoBaHO 3a HAasBHOCTI TPaH3UTOPHHX MOPYIICHh MO3KOBOTO KPOBOOOIry Ta
iHpapkTy Miokapga. Bwumni maHcm rocTpoi KHWIIKOBOI iHGEKIT 0O0yMOBIEHOI NpeACTaBHHUKAMH POIMHU
Enterobacteriacea moBemeHO 3a HasBHOCTI CepIIEBOi HEMIOCTATHOCTI, ypaKeHHS MepU(DEPUUHUX CYAHH Ta
IyKpoBOro maiabery Ge3 ypaxkeHnHs KiHmiBok. ®axrtopamu (opmysanus Staphylococcus aureus-acoriiioanoi
TOCTPOIO KHUIIKOBOIO 1H(EKII€I0 € TOCTpe MOPYMICHHS MO3KOBOTO KPOBOOOIry 3 MiHIMaTbHHUMH SIBHIAMH,
HasBHICTh JeMEHIlii, OpOoHXiaJbHOI acTMH, XPOHIYHHX HECHeIM(IYHMX 3aXBOPIOBAHb JIET€Hb, BHPA3KOBOL
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XBOPOOH LLTYHKY i/4u [BAHAJUATHIIATIO! KUILIKH Ta UPO3Y MEUYiHKK Oe3 MopTaibHOI rimeprensii. OTxe, A0BeACHO
MOXJIMBICTb NPOTHO3YBAaHHS €TIOJNOTIYHOTrO (hakTopy IocTpoi KMINKOBOI iH(EKUil Ha OCHOBI HasSBHUX KOMOPOIIHMX

CTaHiB.

Key words: gut microbiota, old age, comorbidity, acute intestinal infection, opportunistic flora.
Kouosi cnosa: mikpobioma KUKIGHUKA, NOXUTULL 81K, KOMOPOIOHICMb, 20CMpa KUWKO8A IHpeKYis, YMOBHO-

namozenna gnopa.

[ocTranoBKa npooJieMu. MixkpobioTa
KAIIKIBHUKA PETYIIOE€ METAaOONiYHI MpOIecH, SK Ha
JOKaJbHOMY  piBHI, 3a0esmedyrounm  abcopOIiro
MIKpOEJIEMEHTiB, BiTAMIHIB Ta IHITUX HYTPi€HTIB, TaK i
Ha CHCTEMHOMY — NpHUHMaEe ydJacTb B MOZIYJIALI{
YyTAMBOCTI TKAHWHHUX PELENTOpiB 10 IHCYJIHY,
¢opmyBanHi cuctemHoro 3ananenas [1,10]. 3a
BiZICYyTHOCTI HOPMaJIbHUX acollialiii MiKpOOpraHi3mis
B KHIIKIBHHKY TIITPUMaHHS TIOMEOCTa3sy Ta
MeTaboJIYHMX MPOLECIB Ha CHUCTEMHOMY piBHI €
HEMOJUIMBUM. BimoMo, mo mopymieHHs CKiamy
MIKpOOIOIIEeHO3y ~KHINKIBHHKA, $AKi BHHHUKAIOTH Y
MAIiEHTIB TOXWJIOTO BIKY, IIOB’S3aHI 3 BHCOKUM
PHU3HKOM HOTO KOJIOHi3alii MaTOTeHHHMH Ta YMOBHO-
MaTOTeHHUMH MiKpOOpTraHi3MaMu (YIIM),
micyHkmiero MicneBoi iMyHHOI cuctemu (GALT),
JHCPEryJIITOPHUMH 3MiHAMU MOTOPUKH Ta PO3BUTKOM
psly 3aXBOPIOBaHb IITYHKOBO-KHIIKOBOTO TPAaKTY,
CEepIICBO-CYIUHHOT, IMyHHOI cucTeM Ta iHmmwmx [1,7].
BuBueHHs 3B’S13Ky MK 3MIiHaMH CTaHy KHIIKOBOT
MiKpoOiOTH Ta KOMOPOITHUMH YHHHUKAMU y TIALIEHTIB
MOXHUIIOTO BIKY € aKTyaJIbHOI MPOOJIEMOI0, OCKIIBKH
IaHi (GakTOpH € HEBil €MHUMH JAHKAMH €IUHOTO
Kackamy MIpOIIeCiB OpraHi3my, SIK1
B32€MOOOYMOBIIIOIOTH MEPEOir OIH OTHOTO.

BupinenHss HeBUpilleHMX PpaHille 4YacTHH
3arajpHoi mpodsemMu. MikpoOioTa KHUIIKiBHHUKA
NpeJICTaBIIsie COO0I0 TIEBHY MIKPOEKOJIOTIUHY CHCTEMY
B OpraHi3mi JIIOJMHHU, siKa repedyBae y MOCTiHHIN
3aJIeKHOCTI BiJl TOMEOCTa3y MaKpOOpraHi3my, BiKY,
CTaHy 3J0pOB’s, DPEXKHUMY Ta SKOCTI XapyyBaHHS,
NpUifoMy MEAMKAaMEHTIB, 30KpeMa aHTHUOIOTHKIB,
KJIiMaTo-reorpaiyHuX yYMOB Ta psIy IOJATKOBHX
takropiB [1,4,8]. st MikpoOioneHO3y KHIIKIBHHKA
37I0POBOi  JOPOCIOI JIIOAMHM XapaKTepHI BHCOKa
CTaOUTBHICTh HOTO KIJTBKICHOTO Ta SIKICHOTO CKJIANY,
OJTHAK 3 BiKOM JaHAa PiBHOBara MOPYIIYETHCA. 3TiTHO
CyJaCHHX TBEPIDKCHb, Yy TMAI€HTIB TOXHIOIO BIKY
CIOCTEpITaeThCs 3MEHIIICHHS KITBKOCTI OaKTepiil pomiB
Bifidobacterium, Bacteroides i Lactobacillus, o
MOB’SI3yIOTh  3i 3HIDKEHHIM  1X aJre3UBHUX
BJIACTUBOCTEH, BHACTIIOK 3MIiHH CTPYKTYpPH CIIH30BOL
000JI0HKH TOBCTOI KUIIKK. KpiM TOrO, NMOBEACHUM €
(akt  30IMBIICHHS  KIMBKOCTI  (PaKyIbTaTHBHHUX
aHaepoOiB, IO TaKOX MiATBEPPKY€E 3MIHM PiBHOBAru
MmikpobGiotn 3  Bikom [1,8]. 3miHm  ckmamy
MIKpOOIOLIEeHO3y ~ KHMIIKIBHMKAa  acoliioBaHi 3
PO3BUTKOM OKCHIAQTHBHOTO CTpPECy, MEeTabO0JIIuHIX
MOPYIIEHb Ta XPOHIYHOTO 3alaJIbHOTO HpolLecy, sKi y
CBOIO Uepry € IIyCKOBHMH MEXaHI3MaMH DO3BHTKY
CYIIyTHIX 3aXBOpIOBaHb [3,5].

Y 4YHCIEHHUX JOCHIMKCHHSX MiATBEPIKESHO
3B’S30K MDX HAasSBHICTIO 3MiH CKJIamy MiKpoOioTH Ta
pisHMMHU maToJoTiyHUMHU cTtaHamu [1,3,6,8,9]. Tak,
HasBHICTH OakTepilt Tumy Proteobacteria € noBeneHUM

(akTOpOM PpHU3UKY PpO3BHTKY CEPIEBO-CYJMHHHX
3aXBOPIOBaHb, 30KpPEMa aTEPOCKIEPO3y Ta I[yKPOBOTO
miabery 2 Ttmmy [2,5,7]. [ducGamaHC KHIIKOBOT
MIKpO(IIOpH pPO3TIAAAIOTE AK IMYCKOBHH MeXaHi3M
PO3BHUTKY XPOHIYHOTO 3alaJieHHS OpPOHXOJIETEHEBOI Ta
CEYOBU/ILIBHOI CHCTEM Ta OpraHiB  IIUTyHKOBO-
KHUILIKOBOTO TpakTy [1,7].

TakuM 4WMHOM, 3B’SI30K MK HasBHICTIO INEBHHX
30yQHUKIB, IX acoliamiii Ta 3aXBOPIOBAaHHSIMH €
noBeneHud. L{ikaBUM € JOCTIIDKEHHS POJi CYMyTHIX
3aXBOPIOBaHb y MPOTHO3YBAaHHI €TIONOTil TocTpoi
kumkoBoi  iH(ekmii  (KI)  ockimpku,  paHHE
MPOTHO3YBAHHS  €TIONOTii  JO3BOJHTH PO3POOHUTH
cnennivHi CXEMH JiKyBaHHS, SKi Ha BIAMIHY Bif
Cy4acHHUX, OyIyTh I030aBJICHI eMITIPHYHOCT] Y CBOEMY
MIXOmIl.

Hins crarTi. [IpoananizyBatu koMopOiaHi cTaHu Y
naifiedTiB - moxwioro Biky 3 I'Kl  copuduneHOO
NPE/ICTABHUKAMU ~ YMOBHO-TIATOTEHHUMHU ~ (IIOpH  Ta
BCTAHOBUTH IX pOJIb y MPOTHO3YBAaHHI IPOBIAHOTO
€TIOJIOrYHOTO (haKTOPy 3aXBOPFOBAHHSI.

BuxiyianeHHss  ocHoBHOro Marepiaaxy. B
JNOCTIKYBaHy Tpymy BKIOYeHO 46 TalieHTIiB
moxwuioro Biky 3 ['KI cnpranaennvu YIIM, 11 (23,91
%) dooBikiB Ta 35 (76,09 %) xiHOK, sKi TepedyBaIH
Ha CTalliOHApHOMY JIiKyBaHHI B IH(EKIIIHHOMY
Bi[TiNICHHI BiHHHIIEKOT IEHTpaTbHOT paifoHHOT JTiKapHi
3a nepiog 2008-2018 poki. CepeaHiii BiK XBOPHX
cTaHoBHB 68,67+6,49 pokis. [IpoBiHMIA €TIOIOTTYHUIA
YUHHUK I'KI BHU3HAYaIU 3 JIOTIOMOT 00
0akTepioJOTiYHOTO  METOAYy. 3 ypaxyBaHHSIM
BUAUICHOrO 30yAHHMKAa cepel OOCTeKeHHX OyIo
chopmoBano 3 rpymnu. [Jo nepiioi rpynu BKIOYEHO 26
(56,52 %) obcrexxennx 3 I'KI o0OymoBieHOO
CHTEPONIaTOreHHUMH KUIIKOBHMH TAJIMYKaMH, JI0
apyroi 6 (13,04 %) xBopux 3 I'KI, sy BuKImKamu
npeactaBHuKamMu  poauHu  Pseudomonadacea, 1o
tpetboi — 14 (30,44 %) mamientiB 3 Staphylococcus
aureus-acouiffoBaHUM 3aIalIbHAM ITPOIIECOM.

J1Jist OLIIHKY PI3HUII Y HE3aJIeKHHUX CYKYIHOCTSIX
BUKOPHUCTOBYBAJIXA HeTapaMeTpUYHUH  KpuTepii
Kpackena-Yommica.  IIporHo3yBaHHS — TPOBiJHOTO
etionorigdoro ¢akropy I'KI 3mificHIOBaTM Ha OCHOBI
aHami3y KOMOPOIIHMX CTaHiB, WIITXOM TOOYIOBH
CTaTUCTMYHOI ~ MOAENl  JorictudHoi  perpecii,
po3paxyHKy BimHomeHHs manciB (OR) 1 95 %
JIOBIpYHX iHTEpBaNiB (CD. Biporianicts
0E3IMOMMIIKOBOTO  NIPOTHO3Yy  BCTAQHOBJIOBAIH MpPH
p<0,05. OTpuMaHi pe3ynbTaTH HaBEAEHI y BHIIIANI
CepeHboro  apu(METUYHOrO  +  CepeiHbOro
kBagpatuaHoro (M+£SD). lns CTaTHCTHYHOTO aHAII3Y
BHKOPHCTOBYBaJIM Mporpamy Statistica 13.

OO6T1soxeHnit KoMopOigHUA (GOoH crocTepiraan y
nepeBaxkHoi OipmocTi 42 (91,30 %) marienTiB rpymmy,
y 4 (8,70 %) — cymyTHi 3aXBOpIOBaHHs He 3a(iKCOBaHO
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(rabn. 1). Cepenniii piBeHb J1arHOCTOBAHHX
KOMOpOIJHUX CTaHIB y Trpymi craHoBuB 2,65+1,16
3aXBOPIOBaHHS 3 PO3pPaxyHKy Ha OJJHOTO XBOPOTO.

Tabmuns 1

YacToTa JiarHOCTOBAHMX KOMOPOiIHUX CTAHIB y Nalli€HTIB JOCTIAKYBAHOI TPyNH 3 YPaXyBaHHAM

TMPOBITHOIO €TioIOriYHOro hakTopy
YacTtota KOMOPOITHUX CTaHIB 1 rpyna 2 rpyna 3 rpyna p

BIICYTHI 3(11,54 %) 0 1(7,14 %) 0,65

1 3aXBOpIOBAHHSI 1(3,85%) 1 (16,67 %) 0 0,25

2 3aXBOPIOBAHHS 7 (26,92 %) 2(33,33%) 2 (14,29 %) 0,57

3 3aXBOPIOBAHHS 10 (38,46 %) 2(33,33%) 6 (42,86 %) 0,92

4 3aXBOPIOBAHHS 5 (19,23 %) 1 (16,67 %) 53571 %) 0,47
M=SD 2,50+1,21 2,50+1,05 3,00+1,11 0,30

VY Oimemocti mamieHTiB moxmioro Biky 3 I'KI
obymosneHoro YIIM — 18 (39,13 %) croctepiranu mo
3 [OMaTKOBHX 3axXBOPIOBAHHS, 1O 2 MAaTOJIOTIYHHX
craHu 3apeectpoBaHo y 11 (23,91 %) oGcrexxeHmnx
rpymu. e y 11 (23,91 %) xBopux BCTaHOBIEHO 1O 4
KOMOpOiHuX cTaHu, y 2 (4,35 %) obcTexenux — mo 1
CYIYTHI{ TTaToJorii.

IMpu ananizi 4acToTM KOMOpPOIAHUX CTaHIB Yy
rpynax xBopux noxwuioro Biky 3 'Kl oOymoBneHoro
VIIM 3 ypaxyBaHHSAM IPOBIIHOTO ETIOJOTIYHOIO
(akTOpy MOCTOBIpHOI BIIMIHHOCTI HE BCTaHOBIECHO
(p>0,05).

CepenHiii piBeHp KOMOPOiZHOCTI y TamieHTiB 1
rpymu craHoBuB — 2,50+£1,21 3axBopioBaHHA 3
po3paxyHKy Ha OAHOro xBoporo, 2,50+1,05 — vy
TAIEHTIB 2 TPYITH, HAWBUIII 3HAYCHHA 3a(iKCOBAHO Y
3 rpymi - 3,00£1,11, omgHak BiIMIHHICTE MiX
MOKa3HWKaMHM CTaTUCTUYHO He 3Hauyma (p=0,30).

CrpykTypa OCHOBHHX KOMOPOIZHHUX CTaHIB
BCT@HOBJICHHX Y OOCTE)XEHHX MAIi€HTIB 3 YpaxyBaHH:
OPOBIJIHOTO €TIONOTIYHOTO YWHHHWKA HaBeIeHa Y
Tabnuui 2.

Tabmuus 2

XapakTepucTuka KOMOPOiIHMX CTAHIB Y NALIEHTIB A0CTiXKYBaHOI IPYNH 3 YPAXyBAHHSAM IPOBiIHOT0

erionoriuboro gakropy
CynyTHS TaToIoris 1 rpyna 2 rpyna 3 rpyna p
Indapkr Miokapaa 1(3,85%) 3 (50,0 %) 0 0,0007*
CeplieBa HeJIOCTATHICTH 21 (80,77 %) 3(50,0 %) 6 (42,86 %) 0,04*
Ypaxents nepuh)epuuHUx CyIMH 10 (38,46 %) 0 1(7,14 %) 0,03*
TpauzuropHe TIOPYLICHHs MO3KOBOIO 4 (15,38 %) 4 (66,67 %) 0 0,002*
KpoBOOOIry
I'TIMK 3 MiHIMaJIbHUMH SBHILIAMH 2 (7,69 %) 0 7 (50,0 %) 0,003*
JemeHitis 2 (7,69 %) 1 (16,67 %) 5 (35,71 %) 0,09
BponxiajabHa actMa 1(3,85 %) 0 4 (28,57 %) 0,04*
Xpowiuni HecriewQivHi 3aXBOPIOBAHHS JIETEHb 5 (19,23 %) 1 (16,67 %) 7 (50,0 %) 0,10
Bupasiosa xBopo0a Ky i/t 2 (7,60 %) 1(1667%) | 5@571%) | 009
JIBAHASTUIIAION KULIKH
Lupo3 meuinku 6e3 MOPTAITBHO] rilepTeHsil 3(11,54 %) 0 5 (35,71 %) 0,08
111 6e3 yparkeHHs KiHI[IBOK 10 (38,46 %) 1 (16,67 %) 1(7,14 %) 0,09
I'TIMK 3 remiruierieto 1(7,14 %) 0,32
XHH 3 piBHeM KpeatrHiHy Oiibiie 3 Mr% 2 (7,69 %) 0,46
L1 3 ypasKeHHsIM KiHI[IBOK 1 (3,85 %) 0,68
3nosikicHi IyXJIMHE Oe3 MeTacTasiB 1 (3,85 %) 1 (16,67 %) 0,25

*IpumiTka. BcTaHOBIEHO TOCTOBIpHY BIAMIHHICTB MOKa3HUKIB mpu p<0,05.

Indapkr Miokapna B aHaMHe31 BCTaHOBJICHO Yy 4
(8,70 %) mamientiB Tpymu — y 3 (50,0 %)
npezacTaBHUKIB 2 rpymu Ta 1 (3,85 %) obcrexxenoro 1
rpynma. Y 3 rpymi XBOpHUX JIaHOTO KOMOPOiIHOTO
(axTopy He crioctepiranu. [Ipy nopiBHAHHI 4aCTOTHUX
MOKa3HHUKIB JJOCTOBIPHO BHIIy 4YacToTy iH(ApKTy
MiOKapaa CHOCTEpiraja y Mali€HTiB MOXUIOTO BIKY 3
I'KI  oO0yMOBIEHOIO  TNpPEICTaBHUKAMH  POIHHHU
Pseudomonadacea (p=0,0007).

CepueBa HEZOCTATHICTh JiarHocToBana y 30
(65,22 %) oOcTexeHuX, y MepeBaKHOI OUIBIIOCTI
nanienta 1 rpymu — 21 (80,77 %), 3 (50,0 %) oci6 2
rpyma ta 6 (42,86 %) mnpencraBHUKIB 3 TpymH,
BIIMIHHICTh MDK TpyNamMHM CTaTUCTUYHO 3HAYyIa
(p=0,04).

YV 11 (23,91 %) XBOpUX BCTAHOBJICHO O3HAKHU
ypaXXeHHS TepUPEepUIHUX CYIWH, AKi CIIOCTepiraiu
nepeBaxxHo y xBopux 1 rpymu — 10 (38,46 %) ta 1 (7,14
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%) obcrexxenoro 3 rpynu. Y 2 rpyni noaiOHI NposiBU
He BCTaHOBJICHO. [IpM TOpIBHAHHI BCTaHOBIECHO
JIOCTOBIpHO BUILY HOMIUPEHICTh CYJMHHHUX
3aXBOpIOBaHb y TmauieHTiB mnoxmioro Biky 3 I'KI
CIPUYMHEHOIO MIpeACTaBHUKAMH poay
Enterobacteriacea (p=0,03).

TpaH3UTOPHI TOPYIIEHHS MO3KOBOTO KPOBOOOITy
3aikcoBaHo y 8 (17,39 %) mamieHTiB TpynH, y
6inbmocti mpencraBaukis 2 rpymu — 4 (66,67 %) ta 4
(15,38 %) — 1 rpymu, y 3 rpymi KOCHiKYBaHi CTaHU He
cnocTepirann. BCcTaHOBIIEHO JOCTOBIpHY BiIMIiHHICTH
YaCTOTHHX IIOKa3HHWKIB Yy Tpymax XBOpPHX 3
ypaxyBaHHSM IPOBIJHOTO eTioJOriYHOTO (hakTOpy
(p=0,002).

VY 9 (19,57 %) naui€HTiB TpynH CHOCTEpIrajiu B
anmamue3i I'TIMK 3 wMiHIMagbHUMH SIBHIAMHM, SIKi
3aikcoBano y 7 (50,0 %) oci6 3 rpynu ta 2 (7,69 %)
mamieHTiB 1 Tpymu. JloBemeHO IOCTOBIpHO BHILY
YacTOTy JaHOTO CTaHy Y TPYIi XBOPHX IMOXHIIOTO BIKY
3 TI'Kl copuunHeHO0  MNpeACTaBHUKaMH  POOy
Staphylococcus aureus (p=0,003).

Osnaku nemeHIii miaraHocroBano y 8 (17,39 %)
obcrexxennx —y 5 (35,71 %) xBopux 3 rpynu, 1 (16,67
%) — 2 rpynu 1a 2 (7,69 %) namientis 1 rpymu. Ilpu
MOPIBHSHHI TMMOKAa3HUKIB JJOCTOBIPHOT BiAMIHHOCTI Yy
rpynax XBOpDUX 3  ypaxyBaHHSM  MPOBIJHOTO
etiosioriuHoro aktopy He BcranosneHo (p=0,09).

BponxianpHa actMa 3adikcoBana y 5 (10,87 %)
obcTexeHux, y 4 (28,57 %) oci6 3 rpymu ta 1 (3,85 %)
npencraBHuka 1 rpymu. Ilpu mopiBHSAHHI YacTOTHHX
MOKAa3HHUKIB JOCTOBIPHO BHUIIY YaCTOTy OpOHXialbHOT
ACTMH CIOCTEpITaH y Mali€HTiB moxmioro Biky 3 I'KI
3yMOBJICHOIO INpEACTaBHHKAaMH poxy Staphylococcus
aureus (p=0,04).

JlocToBipHOT BIAMIHHOCTI Yy YacTOTI XPOHIYHHX
HecTieudigHuX 3aXBOPIOBaHb JIET€Hb y
JIOCIIIJDKYBAaHHUX Tpynax XBopux moxuioro Biky 3 I'KI
He BcraHoBieHO (p=0,10). Xponiuni HecneuudiuHi
3aXBOPIOBaHHSI PECHIPATOPHOTO TPAKTy CIIOCTEpiraiu
y 13 (28,26 %) narientiB rpymu —y 7 (50,0 %) oci6 3
rpyny, 1 (16,67 %) obcreskenoro 2 rpynu ta 5 (19,23
%) xBopux | rpynm.

BupaskoBy XBOPOOY [UTYHKY i/am
JIBAHAIATHIIAIO] KHIIKY AiarHocToBaHO ¥ 8 (17,39 %)
00CTEe)KEHHX,, OUTBIIICTH 3 TKUX TPEACTABHUKH 3 TPYITH
—5(35,71 %),y 2 (7,69 %) xBopux | rpynu Ta 1 (16,67
%) ocobu 2 rpynu. Ilpu TOpIBHSAHHI YacTOTH
JIOCITiPKyBaHOTO (aKTOpy y TpymHax IOCTOBIpHOL
BiIMiHHOCTI He BcTaHoBIeHO (p=0,09).

Y 8 (17,39 %) XBOopuX BCTaHOBJIEHO ITPO3
mediHkn ~ 0e3  03HaK  MIOPTaidbHOI  TinepTeHsil.
HocmimkyBanuit ¢pakrop criocrepiranu y 5 (35,71 %)
oci6 3 rpymu Ta 3 (11,54 %) npencraBHukiB 1 rpymu.
JlocTOBipHOi  BIAMIHHOCTI MiX  BCTAHOBJICHHMH
YaCTOTHUMH MOKa3HUKaMu He 3adikcoBano (p=0,08).

L1J] Ge3 ypaxkeHHs KiHLIBOK crioctepiramu y 12
(26,09 %) ocib mociimKyBaHOI rpynu, OUIBLIICTH 3
nanieHTiB Hanexkana 1o 1 rpynu — 10 (38,46 %) ta o
1 npencraBauky 2 Ta 3 rpyn — 1 (16,67 %) ta 1 (7,14
%) BimnoBimHO. Awnamizyroun wactory LIJ 0e3
YpaKeHHS KIHLIBOK Yy Tpymax 3 ypaxyBaHHSIM
eTioNoTiYHOTO (haKTOPY AOCTOBIPHOI BiAMIHHOCTI HE
Bcra"oBieHo (p=0,09).

Y 1 (7,14 %) obcrexxenoro 3 rpymnu 3adikCoBaHO
B aHamHe3i [ TIMK 3 remimeriero gu maparuierieto, B 1
Ta 2 rpymax JaHWH (akTOp HE BCTAHOBICHO.
BigMigHICTE MIDK 3HAYE€HHAMH CTaTUCTUYHO HE
sHauymia (p=0,32).

XHH 3 piBHeM kpeaTuHiHy Oinbme 3 Mr%
niarHocroBaHo y 2 (7,69 %) xBopux 1 rpymnu, B iHIIHX
rpymax rmoJiOHUX 03HAaK HE CIIOCTEPIrany, J0CTOBIpHOT
BIJIMIHHOCTI y Tpynax He BctaHoBieHO (p=0,46).

Y 1 (3,85 %) npencraBHUKA 1 TpyITH BCTAHOBJICHO
HasBHICTH 1[/] 3 ypakeHHSIM KIHIIBOK, y 2 Ta 3 rpymax
maanit  Qaktop He 3adikcoBaHo. JlocToBipHOI
BiIMIHHOCTI JOCIII)KyBaHOTO MOKAa3HHUKA Y TPYIax He
cnoctepiramu (p=0,68).

HasBHICTD 37MOSIKICHHX WyXJHH 0Oe3 MeTacTas3iB
3adikcoBano y 2 (4,35 %) obcrexxenux —y 1 (3,85 %)
ocobu 1 rpymu ta 1 (16,67 %) xBOporo 2 rpymu.
JocToBipHOi BiIMIHHOCTI MK BKa3aHUMHU
MOKa3HUKaMH He BcTaHoBIeHO (p=0,25).

HactynmHum eranom, aHai3yloyd MPOTHOCTHYHY
IIHHICTh  JOCHI/DKYBaHMX  KOMOpPOIIHMX  CTaHiB
BCTaHOBJICHO, IO HAasABHICTH iH(apKTy Miokapaa B
aHaMHe31 y TAIi€HTIB IMOXWIOTro BiKy acoriiioBaHa 3
JIOCTOBipHO BHIuUME ImancamMu (opmyBaras ['KI
3yMOBJIEHOT IIpeACTaBHUKaMHU POAMHU
Pseudomonadacea (OR=39,0, ClI (2,83-536,73),
p=0,002) (tabxa. 3). Kpim rtoro, Bummii pusuk ['KI
CIPUYMHEHOIO npe/CTaBHUKaMU POAMHU
Pseudomonadacea 3adikcoBaHO y HalliEHTIB MOXUIOTO
BiKy 3a HasBHOCTI TPaH3UTOPHHX IOPYUICHb
Mo3KoBOro kposoobGiry (OR=18,0, CI (2,33-138,88),
p=0,003).

HasBHICTE ceprieBOi HEMOCTATHOCTI y TAIIEHTIB
JOCHIKYBAHOI TPYNMU JOCTOBIPHO IIiIBUIIYE PH3UK
po3Burky 'Kl 06ymMOBIeHOT IpeAcTaBHIKAMH POTUHH
Enterobacteriacea (OR=5,13, CI (1,33-19,83), p=0,01)
ta 3Hmwkye mancu  Staphylococcus  aureus-
acoriioBanoi iudexuii (OR=0,25, CI (0,06-0,98),
p=0,04).

HocroBipHo Bumi maHcu ¢opmyBanHs ['KI
00yMOBJIEHOT npe/ICTaBHUKaMU POAMHU
Enterobacteriacea 1OBeIEHO TaKOX Yy  XBOPHX
MTOXHUJIOTO BiKy 32 HASIBHOCTI YpayKeHHS Tepu(epHIHIX
cynua (OR=11,88, CI (1,29-109,52), p=0,005) ta L|J]
6e3 ypaxenns kinniBok (OR=5,63, CI (1,02-31,03),
p=0,02).
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Tabmuus 3

IIporHo3yBaHHs NPOBITHOIO €Ti0JIOriYHOr0 (pAKTOPY HA OCHOBI BCTAHOBJICHUX KOMOPOIAHUX CTAHIB y

NANIEHTIB I0CIIIKYBAHOL TPyNHU

CymyTHs natosnorist 1 rpyma 2 rpyma 3 rpyna
p=0,002*
IHdapkT Miokapa p=0,18 OR=39,0 p=0,08
Cl 2,83-536,73
p=0,01* p=0,04*
CeprieBa HEJOCTATHICTD OR=5,13 p=0,41 OR=0,25
C11,33-19,83 C10,06-0,98
p=0,005* p=0,06
VYpaxeHHs nepuQepIIHNX CYIIH OR=11,88 p=0,06 OR=0,17
Cl11,29-109,52 C10,02-1,57
TpaH3UTOPHE MOPYIIEHHS MO3KOBOTO p=0,003*
KpOBOOBiry p=0,68 OR=18,0 p=0,01
Cl2,33-138,88
p=0,02* p=0,0009*
T'TIMK 3 MiHIMaJIbHUMU SIBUILIAMU OR=0,15 p=0,09 OR=15,0
Cl10,03-0,90 Cl 2,42-92,95
p=0,046 p=0,04*
JemeHiiist OR=0,19 p=0,96 OR=5,37
C10,03-1,15 Cl1,02-28,26
p=0,01*
BponxianbHa actma p=0,08 p=0,22 OR=12,40
Cl1,16-132,58
XpoHiuHi HecTIenM(ivTHI 3aXBOPIOBAHHS p=003"
- p=0,12 p=0,48 OR=4,33
Cl1,06-17,78
—_ — *
BupaskoBa xBopoba LTy HKY i/au SR(igi% 0=0.96 SR(ig,A’:W
FBARAITHIATION KU C10,03-1,15 C11,02-28,26
. . p=0,04*
Lupos TeHiHKH 0e3 TIOPTAITBHOT 0=023 0=0.12 OR=5.37
HepTerst C1 1,02-28,26
p=0,02* p=0,04
LJ] 6e3 ypaxkeHHSI KiHI[IBOK OR=5,63 p=0,56 OR=0,15
Cl1,02-31,03 C10,02-1,35
T'TIMK 3 remiruieriero p=0,19 p=0,59 p=0,12
XHH 3 piBHem KI\IZ:;TI/IHiHy Oinbie 3 0=0.13 0=0,45 0=0.22
0
11/1 3 ypaXKeHHsIM KiHIIIBOK p=0,28 p=0,59 p=0,39
310sIKiCHI yXJIMHU Oe3 MeTacTasiB p=0,85 p=0,19 p=0,22
HatomicTh (pakTOpoMm, SIKUii JOCTOBIPHO 3HUKYE Bucnosknu. TakuM YHMHOM, B JOCIIDKEHHI

pusuk po3Butky ['KI oOymMoBieHOi mpencTaBHUKaMH

BAJIOCs

JOBECTH

MOKJIUBICTE

PaHHBOTO

pomuman Enterobacteriacea € 3adikcoBaHe B aHaMHe31
I'TIMK 3 minimansanmu sieutiamu (OR=0,15, CI (0,03-
0,90), p=0,02).

Hdo dakropiB, sAKi acoIifoBaHi 3 BHIIUMH
HIaHCAMHU (opmyBaHHS I'KI 00yMOBJIEHOT
TpeICTaBHUKAMHE ponuHH Staphylococcaceae
HaJIe)KaTh HACTYIHI: 3adikcoBane B anamHe3i [ TIMK 3
miniMansauMu seumamMu (OR=15,0, CI (2,42-92,95),
p=0,0009), nassHicts aemenmii (OR=5,37, CI (1,02-
28,26), p=0,04), 6ponxiamsHoi actmMu (OR=12,40, CI
(1,16-132,58), p=0,01), xpoHiunmx HecmermupidHNX
3axBoproBanb Jerenb (OR=4,33, CI (1,06-17,78),
p=0,03), BupazkoBOi XBOpOOM WIIYHKY i/4m
neanaansTunanoi kumku (OR=5,37, CI (1,02-28,26),
p=0,04) Ta 1Mpo3y mediHKM ©Oe3 HOpTaILHOI
rineprensii (OR=5,37, CI (1,02-28,26), p=0,04).

TIPOTHO3YBaHHS MPOBiTHOTO eTionorigaoro (axropy ['KI
CNIPHYMHEHOIO TPEACTABHUKAMU YMOBHO-TIATOTEHHUMH
(ytopu y TAIi€HTIB MOXUIIOrO BiKYy HA OCHOBI BHBUYCHHS
HasBHAX KOMOPOIHIX CTaHIB.

JocimipkeHHsT 3B°A3Ky MDK CKJIaZoM MiKpoOioTH
KUIIKIBHIKA Ta TOJMIMOpPOIIHICTIO TMAIi€HTIB MTOXUIIOTO
BIKy TOTpeOyIOThb MOJAIBIIOTO BHBYEHHS, ULIO B
MePCHEKTHBI  JTO3BOJIUTH  pO3poOMTH  eeKTuBHI Ta
criendivHi CXeMH JIKyBaHHS 3 ypaxXyBaHHAM €TiOJOTii
TPOBiHOTO 30yIHMKA Ta AJANTAIliHUX MOMIIMBOCTEH
TIAIIEHTIB CTAPIIO] BIKOBOI TPYIIHL.

Cnucok aitepatypu:

1. Ermarsn JI.B., TxaueBa O.H., Kadapckas
JLU., IllxonmopoB A.H., Tsaxr A.B. U3menenus
KHIIEYHOH  MHUKpPO(JIOpHL, acCOLMHPOBAHHBIE C



[ |

54 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #5(57), 2020 EESIL

BO3pacToM W oOpazom km3HH // OXuUpeHue U
merabomm3m. 2015. Nel2(2). C.3-9 [Egshatyan LV,
Tkacheva ON, Kafarskaya LI, Shkoporov AN, Tyaht
AV Izmeneniya kishechnoj mikroflory,
associirovannye s vozrastom 1 obrazom zhizni.
Ozhirenie i metabolizm. 2015;12(2):3-9. (in Russ).]
DOI: 10.14341/0MET201523-9

2. Kummvatok JI.O. IIporHo3yBaHHS MOPYIICHAS
3pOIIEHHS TIepPEeNIOMIB Ha OCHOBI aHami3y (akTopiB
PU3UKY IETEepMiHOBaHHUX OCOOJIMBOCTSAMH Malli€HTa //
YKpaiHcbKuit HayKOBO-MEIUYHUN MOJIOIKHUH
xKypHai. 2017. Ne 3 (102). C. 15-19. [Kylymniuk L.O.
Predicting fracture fracture failure based on an analysis
of risk factors determined by patient characteristics.

Ukrainian  scientific ~ medical youth  journal.
2017;3(102):15-19 (in Ukr).]

3. MomnoxaBas 0.C, HBaxHiok T.B.,
Maxapenko A.H. Bmusgame QHU3HOIOrHIECKOro

CTapeHUs] OpraHu3Ma Ha MHKPO(IOpY >KeIyIOYHO-
KHIIEYHOTO TpakTa // AKTyalbHI mpoOJeMHu CydacHOT
MEIUIINHU: Bicuuk YKpaiHChKO1 MEINYHOIL
cromarosioriunoi akamemii. 2016. Nel (53). C.304-313
[Molozhavaya O.S., Ivahnyuk T.V., Makarenko A.N.
Vliyanie fiziologicheskogo stareniya organizma na
mikrofloru  zheludochno-kishechnogo  trakta //
Aktual'ni  problemi suchasnoi medicini: Visnik
ukrains'koi medichnoi stomatologichnoi akademii.
2016;1(53):304-313 (In Russ).]
https://cyberleninka.ru/article/n/vliyanie-
fiziologicheskogo-stareniya-organizma-na-mikrofloru-
zheludochno-kishechnogo-trakta

4. Durack J, Lynch SV. The gut microbiome:
Relationships with disease and opportunities for
therapy. J. Exp. Med. 2019:1-21.
http://doi.org/10.1084/jem.20180448

5. Mandal S, Van Treuren W, White RA, et al.
Analysis of composition of microbiomes: a novel
method for studying microbial composition. Microbial
ecology in health and disease. 2015;26:27663.
doi:10.3402/mehd.v26.27663.

6. Obata Y, Pachnis V. The Effect of Microbiota
and the Immune System on the Development and
Organization of the Enteric Nervous
System. Gastroenterology. 2016;151(5):836-844.

7. Shondelmyer K, Knight R, Sanivarapu A, et
al. Ancient Thali Diet: Gut Microbiota, Immunity, and
Health. The Yale journal of biology and medicine.
2018;91(2):177-184.

8. Simon AK, Hollander GA, McMichael A.
Evolution of the immune system in humans from
infancy to old age. Proc. Biol. Sci. 2015;282:20143085.
https://doi .org/10.1098/rspb.2014.3085

9. Ticinesi A, Milani C, Lauretani F, et al. Gut
microbiota  composition is  associated  with
polypharmacy in elderly hospitalized patients. Sci.
Rep. 2017;7:11102. https://doi.org/10.1038/s41598-017-
10734-y

10. Yoo BB, Mazmanian SK. The Enteric
Network: Interactions between the Immune and
Nervous  Systems  of  the  Gut. Immunity.
2017;46(6):910-926.


https://cyberleninka.ru/article/n/vliyanie-fiziologicheskogo-stareniya-organizma-na-mikrofloru-zheludochno-kishechnogo-trakta
https://cyberleninka.ru/article/n/vliyanie-fiziologicheskogo-stareniya-organizma-na-mikrofloru-zheludochno-kishechnogo-trakta
https://cyberleninka.ru/article/n/vliyanie-fiziologicheskogo-stareniya-organizma-na-mikrofloru-zheludochno-kishechnogo-trakta
http://doi.org/10.1084/jem.20180448

|
EEST_ Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #5(57), 2020 55

HAYKU O 3EMiJiEE

VJIK 624
TPHTU 52.01.85

Nikitina S. 1.

student, 3 courses of the ITh-171.2 group,
branch of the Kuzbass State Technical University
them. T.F. Gorbachev in the city of Prokopyevsk,
Russia, the city of Prokopyevsk

Kononov M. A.

student, 3 courses of the ITh-171.2 group,
branch of the Kuzbass State Technical University
them. T.F. Gorbachev in the city of Prokopyevsk,
Russia, the city of Prokopyevsk

Stepanov Y. A.

dr. Sciences, Professor,

UNESCO Chair in Information Computer Technologies,
Kemerovo State University,

Russia, the city of Kemerovo

CREATION OF A SYSTEM OF AUTOMATED MONITORING AND ACCOUNTING OF ROOF
OFFSETS OF UNDERGROUND PRODUCTS

Huxumuna Ceemnana Heopeena

cmyoenm, 3 kypca epynnel UT6-171.2,

Gunuan Kyzbacckozo 2ocyoapcmeennozo mexHuuecko2o ynugepcumema
um. T.@. I'opbauesa 6 2. I[Ipoxonvescke,

Poccus, e. [Ipokonvegck

Kononoe Muxaun Anexceesuu

cmyoenm, 3 kypca epynnot UT6-171.2,

@unuan Kyzbacckoeo 2ocydapcmeennozo mexHuuecko2o yHusepcumema
um. T.®. I'opbauesa 6 2. [Ipoxonvescke,

Poccus, 2. Ilpoxonvesck

Cmenanoe IOpuit Anexcanopoeuu

0-p mex. HayK, npogheccop Kagheopwvl

FOHECKO no ungopmayuontbim bl4UCIUMENTbHbIM MEXHOI0SUAM,
Kemeposckuii 2ocyoapcmeennulii yHugepcumen,

Poccus, e. Kemeposo

CO3JAHUE CUCTEMbI ABTOMATU3UPOBAHHOI'O MOHUTOPUHI'A H YUETA
CMEIIEHNU KPOBJIM ITIOA3EMHBIX BBIPABOTOK

Annotation. The article considers the need for continuous monitoring of the state of the roof of the mine
workings in order to increase safety during mining operations. It is shown that for high rates of advancement of
treatment works, an improvement of the system for monitoring the roofing of workings is required. Existing
methods for controlling displacements of roof rocks are described, and their disadvantages are given. An idea is
given of an automated system for monitoring workplace roof displacements. The stages of creating the system as
a whole are considered, including the choice of a linear motion sensor, a platform for software development, and
a programming language. The program interface is presented, which reflects the output of the sensor readings to
the monitors of the mountain dispatcher.

AHHOTalIl/Iﬂ. B cratne paccMaTpUuBaACTCA H606XO,HI/IMOCTI) HEMPEPBIBHOT'O KOHTPOJIA 3a COCTOAHUEM KPOBJIN
TOPHBIX BBIpaGOTOK, JUISA TIOBBILICHUA 0€e30IMacHOCTH npu BEACHUU TOPHBIX pa60T. HOKaSHBaeTCﬂ, yTO 1A
BBICOKUX TEMIIOB IIPOJABMKCHUA OYMCTHBIX pa60T Tpe6yeTcsI YIY4YII€HUE CUCTEMBI KOHTPOJIA 3a KpOBJ’lefI
BbIpab0TOK. OIHUCHIBAIOTCS CYMIECTBYIOIINE CIIOCOOBI KOHTPOJIS CMEIIEHHH MOPOJ KPOBIH, HPUBOIATCS HX
HenmocTaTku. Jlaetcs mpepcraBieHHe 00 aBTOMATH3MPOBAHHON CHCTEME MOHHUTOPHHTA CMEIICHUH KpPOBIH
BbIpaboTOK. PaccMaTpuBaroTCsi 3Tambl CO3MAHMSI CHCTEMBI B IIEJIOM, BKJIOYas BBIOOpP JATUYMK JIMHEHHBIX
JBIDKEHUH, TaThOpMBI I pa3paboTKK MPOTPaMMHOTO 0OecTiedeHus, sI3bIka porpaMMupoBanus. [TpuBoanTcs
HHTGp(I)eﬁC porpaMMel, KOTOpHﬁ OTpa’KacT BbIBOJ IMOKA3aHUA AaTUYWMKA HAa MOHUTOPLI TOPHOT'O JUCTIETYEPA.

Key words: automated system, software, linear motion sensors, deep reference stations, roof condition,
control system.
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Knrouesvie cnosa: asmomamu3upoeaHrHas cucmema, npocpammHoe 06€CI1€V€HU€, 0amuuKy JUHEUHO20
c)euofcesz, 2]ly6uHHbl€pen€prl€ CMAaHYyuu, CocCmosnue Kpoejiu, cucmema KOHmpOoJis.

B nocnegnue roAsl, B CBSI3U C pacIIUpEHUEM
TOIUIMBHO-YHEPreTHYecKoro OajlaHca CTpaHbl, BCe
Oosble pacmupsieTcs J00b4a yris. [Ipoiecc BRIEMKU
TIOJIE3HBIX HCKOTIAEMBIX COIPOBOXIACTCA OOJIBIITNM
KOJIMYECTBOM TAKHX OMACHBIX IPOIECCOB KaK TOPHEIC
yaaphbl, BEIOPOCH MEeTaHa, O0pyIIeHHEe OOKOBBIX MTOPOJT
u T.a1. llepexon yroibHOW TMPOMBIIIJIEHHOCTH Ha
BBICOKOMHTCHCHUBHBIC ~TEXHOJIOTHH BBIEMKH  YTJISA
HampsIMyl0 CBSI3aH ¢ TmpoOiemMoil  oOecreueHus
CTaOMIIBHOW M 6€3011aCHOM BBICOKOIPOU3BOUTENBHOM
pabOThl  KOMIUICKCHO-MEXaHH3UPOBAHHBIX  3a00€B,
KOTOpas MOXeT OBITh  pelleHa Ha  OCHOBE
KOMITBIOTEPHOT'0 MOJICIUPOBAHUS U IPOTHO3UPOBAHUS
JUHAMHUKA ~ COCTOSIHHSI ~ YIJIEIOPOJHOTO  MAacCHBA.
OnHott w3 mpoOieM, CHIDKAMUX 3(P(PEKTHBHOCTH
BHE/IPCHUS TIEPEUHCICHHBIX MEPOIPHUATHHN, SBIACTCS
OTCYTCTBHE IIPEABAPUTEIFHOTO MPOTHO3a IHHAMHUKHU
OOpyIICHUS] TOPHBIX IOPOJI MPH IPOCKTUPOBAHUH H
SKCIUTyaTallill ~ TOPHOTEXHHYECKUX  KOMIDICKCOB.
Henpenckasyemoe oOpyimieHHe TOPOA KPOBIH OBLIO
NPHU3HAHO B KayecTBE OCHOBHOW ONAcCHOCTU TPH
JIOOBIUM MOJIE3HBIX UCKOMIAEMBIX Ha YTOJIBHBIX [IaXTaX.

Ha yrompHbBIX NpeanpuUATHAX pa3HBIX CTpPaH,
3aHUMAIOIIMECs BEIEMKOH IOJIE3HBIX HCKOMAEMBIX, MO
JTAHHBIM MEXIYHAPOJIHOTO CTaTUCTUYECKOTO
WHCTUTYTA, €KEroJHO MPOUCXOTUT 0 96 aBapUtHBIX
npoucmiectsuii. Kak muammym 15% aBapuii (B ToMm
yicne W B Poccum) SBISTIOTCS TPHYMHON THOEIH
moneit. Hampumep, B Kutae u3-3a oOpyIieHus mopoja
KpoB 11oru6io 43% pabounx ot oOmieit cMepTHOCTH
Ha  VTONBHBIX  MPEOUPUATHAX 32  IOCTeIHee
necsitunerue [1].

B memsx oOecmedeHns 0€30MaCHOCTH BEICHUS
TOpHBIX paboT IpH OTPabOTKH IUIMHHBIMU 3a00sIMHU,
HEOOXOJMMO BECTH MOHHTOPHHI COCTOSIHHSI TTOPOJ
KpOBJIM, KaK B TIOJTOTOBUTENHHBIX BBIPA0OTKAX, TaK U
Ha OTpaboTaHHBIX ydacTkax. OKHIAeTCsl, YTO 3TO
00ecTeYnT CBOEBPEMEHHYIO W TOYHYI0 HH()OPMAIIHIO
00 yCTOHYHMBOCTH KpPOBIM ¥ YMEHBIIUTH PHCK
paspymieHust KpoBiau. TeM He MeHee, TpaaUIIUOHHBIC
METOABl MOHHTOPWHTA, KOTOpBIC MOJOXWINCH Ha
PYYHBIE H3MEPEHHUS He MOTYT BBIIIOJHHTH 3Ty 3a]1a4y .

[MomuMo »3TOrO, Ha CETONHSAIIHWMH JCHb Ha
OPEeNNpUITHSIX, JOOBIBAIONIUX YTOJb MOJ3EMHBIM
croco0oM, Ui KOHTPOJS 33 CMEIICHUSIMH TOPHBIX
MopoJ B BBIPAa0OTKaxX WCIIONB3YIOTCS PeElepHbIe
TTyOWHHBIE CTAHIIMH, KOTOPBIE TAl0T MPU BU3YaIbHOM
KOHTaKTe BBISBIISITH CMEIICHNE TOPHOW Macchl. MeTo
BHU3YaJbHOTO KOHTPOJII TPU TIOMOIIM TIYyOWHHBIX
pEIepHBIX CTaHIMK 3aKII0YacTCs B HAOJIOICHUM 3a
CABM)KEHHEM TOPHBIX MOPOJ ITyTEM 3allUCH MOKa3aHUI
MIpU NEPEMEILICHUSX PENEPOB, 3aKPEIUISIEMbIX B IIIType
KpPOBJIM HA COOTBETCTBYIOLLIEM PACCTOSTHHUH.

Ha pgaHHBIE MOMEHT JTOT METOJ
HEaKTyaJIbHBIM W UMEET PsiJT HETIOCTATKOB:

1. JIns KOHKpeTHOH uHGpOpManun
MOCTOSHHO HAOMIOZaTh 3a pemepaM, TO €CTh
HE00X0IUMO HETIPEPHIBHO (ukcupoBaTh
BO3HHKAIOIINE CMEIICHUS.

cTall

creiyer

2. He 3HaHMsg TOUHOTO BPEMEHU BO3ZHUKHOBEHUS
CMEIICHHUsT TOPHOM MacChl, a TakKXe OTCYTCTBHUE
nH(popManuy 0 CKOPOCTH ee cMmerieHus [2, c. 114-118].

Hcxons m3 yka3aHHOTO, CIEIyeT OTMETHTb, UTO
HH)KEHEPHO-TEXHUYECKUH paboTHHK ydacTka,
KOHTPOJIHPYIONIHH TOI0KEHUE PENEPHBIX TITyOHMHHBIX
CTaHIMI B TEUeHHE CMEHBI, M TPH BHE3AITHOM U
3HAYUTEIFHOM CMEUICHHHA TOPHBIX II0POJA KPOBIH
MOJKET He YCIETh MPEAyNPEANTh IPYTUX COTPYAHUKOB
maxTthl. Kak nmpaBuio, 3To IejaeT ropHelil Mactep pas
B CMEHY, M CKa3aTh 3a Kakoe BpeMs MPOHU30ILIO
nepeMelleHne, HUKaK He SIBISeTCS BO3MOKHBIM.

PesynbTatel ucciaenoBaTenel, IEMOHCTPUPYIOT
3HAUUMOCTb CO3JIaHUSI aBTOMATU3UPOBAHHOM CUCTEMBI
MOHHTOPHHTA, C PA3TUIHBIMA METOAAMH pPEATH3aINU
[3]. TlosTomy rinaBHO# 3amadeil SIBISETCS CO3MaHHE

MOJTHOLICHHOM aBTOMAaTHYCCKOM CUCTEMBI
MOHUTOPHUHI'A U y4YCTa CM€H.ICHI/II71 KPOBJIN NOA3EMHBIX
BBIpa60TOK, KOTOpast MOXET NpeaAOCTaABIIATh

HETpepHIBHBIC TAHHEBIC B PEKUME PEaIbHOTO BPEMEHH,
B TOM YHCIIE CMELICHUE U CTPECCOBYIO HArpy3Ky Ha
KpOBEJbHbIE ~ OONTBI, C  LEIbI0  YIyYIICHUS
0€3011acCHOCTH BEJCHUS TOPHBIX paboT, YTO HANPSIMYIO
CTaHEeT co/iepXKaTh B cede:

1. 1aTYUKH CMEIICHHUS;

2. Tmepenamllne yCTPOUCTBa;

3. KaHaJbI CBA3H;

4. mporpaMMHOE obecrieucHue.

Henocpencteennas paboTa 10  CO3JaHHUIO
ABTOMATH3MPOBAHHOW CHCTEMBl MOHUTOPHHTA CTaHET
BKITIOYATh COOTBETCTBYIOIIEE ATAITBI:

1. BBIOOp 3aMEIAIOIIETO AATYMKA CMEIICHHUS;

2. BBIOOp MepearoIero yCTpoucTRa;

3. ompeneneHue crocoba nepenadn JaHHBIX;

4. pa3paboTKa MPOrpaMMHOI0 00eCICUCHUS.

Jatuyuk  JBUKEHHUS ~—  3TO  YCTPOMCTBO,
MpeIHa3HAYC€HHOC JIIsL OIIpEACIICHUA BCJIMYUHBI
JUHEHHOTO WM K€ YIJIOBOTO MEXaHHYECKOTO
IOBIDKEHUS ~ Kakoro-HHOy#bp  oObekra.  Cremyer
0003HAYNTh, YTO BCE MJATYHKH JIBIDKCHUS MOXKHO
pa3genuTh Ha JBE BEAYIINX KATETOPHU — JAaTYHKH
JMHEHHOTO IBM)KEHUS U TATIYUKH YTIIOBOTO IBUKCHUS.
W3 Bcex MMEIOUIMXCS THIIOB JAaTYNKOB HAM OOJBIIE
BCEro nnoaxoasaT JaTYUuKH JIMHEWHOT'O JABHKCHUS.

HpOBe}Iﬂ aHaJIn3 MPEUMYIIECTB U HEIAOCTATKOB
BCEBO3MOXKHBIX —TIpeoOpa3oBarelnieil, CpaBHUTEIHHO
BAXXHBIX XAPAKTCPHUCTUK MOKHO CACIATh BBIBOO, YTO
GoJiee MpUEMJIEMbIMU B Ka4€CTBE JaTUYHUKa CMEICHUS
KPOBJIM CUHUTAIOTCA €MKOCTHBIC IaTYUKH JIMHEWHBIX
JBIDKCHUH C W3MCHSIOIICHCS IUIONMAABI0 TUIACTHH.
['maBHBIE  BBITAIOIIMECS ~ KayecTBa  €MKOCTHBIX
npeoOpa3oBaTeneil — MPOCTOTa YCTPOHCTBA, BBICOKAS
YyBCTBUTEIBHOCTh, MAJIEHBKOE TOTPEOJICHNS SHEPTUH,
OTCYTCTBHUE ITOJBUKHBIX KOHTAaKTOB, CpaBHUTEIbHAS
IpoCTOTAa M3TOTOBJICHUA, MEJIKHUE Fa6apI/ITBI n BCEC,
JIOJITHH CPOK 3KCILTyaTallnu.

Jlnst pa3paboTkd MPOrpaMMHOTO 0OecredeHus
Obuta ToOCTpoeHa oOmas cxemMa IPeICTaBICHHS
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CHUCTEMBI B LICJIOM, KOTOpas MpcACTaBJICHa HAa pPUCYHKE
1.

OaTumk 1

NV

KoHTponnep
aHHBIX

S

OaTumk 2

Puc. 1. Cxema npedcmasnenus cucmemol

Ha  cragum  pa3paboTkm  mpOrpaMMHOTO
obecrieueHus B TIEPBYIO ouepenb Ob11a
IpOaHaIN3UpoOBaHa MpeaMeTHas oOnacTb. bonee

3HAYUTEIbHBI MOMEHT, Ha KOTOPBIH MBI OOpaTHIIN
BHHMAaHHE - JIOBOJIBHO OoubIIINE 00BEMEBI
nuHpopmanumy, a enie ObUIO IPUHATO PELICHHE XPAaHUTh
BCE HEMOBTOPSIOIIHNIICS 3aMKCUPOBAHHbBIE TOKA3aHUsI
CMELICHUH TOpHOM Macchl, IPUHATBIE C Ka)JI0ro
JIaTYUKa CMEIICHUSI.

ApxurekTypa pa3pabaTbiBacMOit
WHPOPMAIMOHHOW CHCTEMBI - apXHUTEKTypa KIUCHT-
cepepa. JlaHHYIO  apXHTEKTYpy  OCYIIECTBIISCT
cucremMa ympaBieHus Oasamu gaHHBIX (CYBJ)
MSSQL Server.

IMpumenenne  mannor CYBJl  obecrmeuur

creayromnme GyHKINM:

1. obecrne4nBaeT 1EIOCTHOCTh 0a3bl JaHHBIX;

2. obecrieunBaeT OBICTPOE  BOCCTAHOBIICHHE
BITOCJIEICTBHH BCEBO3MOXKHBIX COOEB (ammapaTHBIX U
MPOTPaMMHBIX );

3. ofecreynBaeT pe3epBHOEC KOMPOBAHUE;

4. obecneunBaeT BBICOKYIO HaJIKHOCTh
paboTshI;
5. obecneunBaer BBICOKYIO

MPOU3BOJUTENBHOCTD [4].

B mpomecce pazpabotku BJ Obuto mpUHSTO
pelIeHre CO3/1aTh ISl KaXI0TO JaTIYMKa COOCTBEHHYIO
TabIuIy, a Ui (UKCHPOBAHHOTO CMEIICHUsS OOIIyIo
Ta0JIHIly ¥ TaKuM 00pa3oM MoJb30BaTeNb BhiOupaet ID
natanka. [lo ID BeIOpaHHOTO JaTYWKa BBIBOJMT
CITUCOK CMENICHHEe Il 9TOTO AaTdvka. TpeboBaHue
[EIIOCTHOCTH — K COJICPKAHHUIO TaOJIHUIBI 00sI3aTEIHHO
JIOJDKHBI OTHOCUTBCS [TOKA3aHUs YPOBHA 1, moka3zaHus
YpOBHS 2, naTa ¥ BpeMs IOJYyYCHUs NMOKa3aHWs, IS
JIBYyXYPOBHEBBIX HAaTYMKOB. B pe3ynprarte Mmoiydmim
palroHaNbHYI0 0a3y XpaHeHH HH(pOpMaIUK, KOTopas

MOET BOHTH B COCTaB reoMH(OPMannOHHOI CHCTEMBI
npeanpusaTus [5)].

Ilocne peanuzanuy XpaHMJIMINA JAHHBIX, Jajnee
ClIeZyeT MpOIecC CO3AaHUS HEMOCPEICTBEHHO CaMoi
nporpaMmMsl. B kauecTBe TEXHOJIOTHUU B3aUMOIEUCTBUS
T0JIb30BATEILCKUX KOMIIOHEHT C JIaHHBIMH BBIOpaHa
texHonorust ADO.NET — ocHOBHast MoJienb I0CTyTIa K
JaHHBIM Uil NIPWIOKEHWH, OCHOBaHHBIX  Ha
Microsoft. NET. Bribop TexHOIOrMH OCHOBaH Ha
BBIOOpE ONEpaLMOHHONW cucTeMbl. B kadecTBe cpenpl
nporpammupoBanusi BeiOupaem Visual Studio, a B
kagecTBe s3blka C#. DTOT SI3BIK M cpella CUUTAIOTCS

YHUBEPCAJIbHBIMU HHCTPYMCHTAMH
IporpaMMHpOBaHud, IMO3TOMY OHH TMOAXOIAT JJid
peuIcHuA MOCTAaBJAEHHOW 3aJadyd IO CO3JaHUIO

cucteMsl. Pa3paboTka MoJenu peanu3alud HMeeT
BO3MOXXHOCTb OBITh TpEACTaBlieHa KakK OIHMCAHHUE
KOMIIOHEHTOB, PEAIM3YIOLINX KJIACChl TI'PAaHUYHBIX
00BEKTOB ¥ KJIACCHI CYIIHOCTH.

Jns kaxnod GopMmbl M 3aKIagkd Ha Qopme
OIIPEZIEeTIeH COCTaB B3aUMO/ICHCTBHH C ITOIb30BaTENEM,
6narogapst KOTOPBIM HCIIONHSAETCS MPOILece IpuemMa 1
ydeTa IOKa3aHUH JaT4YMKOB, a TAKXKE yBEJOMIICHHE
JUCIETYepa O CMEMICHMSAX KaKAOro JaTduKa Ha
KOHKPETHOM Y4YacTKe.

Jlist BBINOJIHEHMST KaXJOro (YHKIMOHAIBHOTO
TpeOOBaHUS BBIACTNM II0 OTIEIBHOMY CIIEHApHIO.
Cuenapuii i1 BBIOJMHEHHS  (YHKIHOHAIBHOTO
TpeOOBaHUs TIONCKA MMOKa3aHWK BHIOPAHHOTO JaT4yHKa
3a Bce BpeMs. g peanmsanuy JaHHOTO CIIEHApHs, B
0a3e nmaHHBIX, ObTa CO3/aHa XpaHUMas MPOIETypa,
KOTOpasi MOKET BBI3BIBATHCS B IIPOrPaMMe, CO3JaHHOM
Ha 1wiathopme Windows. [ast  TOro, 4TOOBI
MOJIb30BATENI0  YBUAETh MOKa3aHWsA JIOCTAaTOYHO
BBIOpATh IaTYMK, KOTOPBIH eMy HyxkeH. [Ipu Hakatnmn
Ha JIaT4YMK, BCIUIBIBAET OKHO, B KOTOPOM €CTh BKJIaJIKH
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MoKa3aHus U JaHHble O jaruuke. Ilo gaHHBIM
MOKa3aHWs pucyercsi rpadyk, M0 KOTOPOMY MOKHO
OTCJIEeXKHUBATh KaK IPOUCXOAMT CMEILICHHE TOpHOIl
MAacchl.

B cocraBe  pa3pabaTbiBaeMOWl  CHCTEMBI
BBIJICJIAIOTCS: KIMEHTCKas KOMIIOHEHTAa M CepBepHas
KOMIIOHEHTA. B cepBepHON KOMIIOHEHTE peanu3yercs
CIICHapHUH, CBS3aHHBIE C JOCTYNIOM K IaHHBIM. B
KITMEHTCKOM KOMIIOHEHTE Pealln3yeTcs MPECTaBICHAE
JaHHBIX B YJOOHOM JUIA TIONB30BaTeNsl BHUAE, H
MPOM3BOAUTCS  BBIOOP  BEIMIOJHSAEMBIX  JAEHCTBHIMA.
PaspaboTannsiii mHTEpdEIc POrpaMMBI IPEICTaBICH
Ha PUCYHKE 2.

B mnpeacraBienHoM wuHTepdelice mpoOrpaMMbl
OTOOpaXKCHBI JAaTYMKH, Ha KaKIOM U3 KOTOPBIX
uMeeTcs HHIUKaTop. MHIuKaTop 0ToOpakaeT OuH 13
TpeX IBETOB. 3€JeHBbId — JOMYCTUMBIH Mpeaen
CMEIICHUH TOPOJI KPOBIIH, KENTHIA — ONACHBIN Mpeen
CMEICHUH, KpacHbIf — KpUTHUYECKUI Tmpexnen
cMelleHui. B ciydae nosiBieHUs: Ha JaTYNKE KPACHOTO
WHAWKATOpa, CpabaThIBaeT y IWCIIETYEPa CBETOBAs U
3BYKOBasl CHTHAJIHM3AIHA. JTO MO3BOJHUT PYKOBOICTBY
TOPHOTO yJacTka OTIePaTUBHO MIPUHAMATD
KOPPEKTHPYIOIIIE MEPOTIPHUATHS TI0 BOCCTAHOBJICHUIO
Oe3aBapHiHBIA YCIOBUH BEIECHUS TOPHBIX paboT WM
OMOBECTUTh  PAOOTHUKOB  INAXTHI O  CPOYHOMH
9BaKyalluHu.

o MOHUTOPMHI CMeweHnii
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B cB#3m Cc BO3MOXHBIM BO3HHKHOBCHHEM
HEoOX0AUMOCTH PabOThl C MOJYYEHHBIMH JAHHBIMHU,
BKJIIOYass 00pabOTKy ¥ aHaiuu3, OBUIO IIPUHSATO
pelIeHre KOMILIEKCHO JKCIIOPTHPOBAThH IOJTydaeMble
nmanabie B Gopmatel paznmuuHbix CYB]]. [Tockonbky
MOJTydaeMble Pe3yJbTaThl aHaIN3a (HOPMUPYIOTCS IO
pasNUYHBIM 3ampocaM M HX TpeOyeTcs BCTaBIATH B
pas3nuYHbIC BUJIBI OTYETOB, TO IS PEAIN3aI1 BEIBOAA
MAaHHBIX B JOKyMeHT ¢(opmata Microsoft Word u
Microsoft Excel ma Qopme mpucyTcTByeT KHOIKa
«Cnenate 0T4€T», B KOTOPOH MOXHO OynmeT BBIOpaTh
HY’KHBIH 110JIb30BaTENIO (hOpMAT.

B pesymbrate mnpoBeneHHOH paboThl co3gaHa
nepBass BEpCUsl CHCTEMBbl MOHHTOPHHIa W YydeTa
MOKa3aHMsl CMELICHUH B KPOBIHM TOPHBIX BBIPAOOTOK,

KOoTOpas IO3BOJIUT (i)I/IKCI/IPOBaTL HU3MCHCHMUA
COCTOSAHHS KPOBJIM NOA3EMHBIX T'OPHBIX BBIpa60TOK B
pexKuMe PCaIbHOTO BPCMCHHU. Ha OCHOBaHHUH
HaKaIIMBaeMOM I/IHCI)OpMaLlI/II/I BO3MO>KHO

MPOTHO3UPOBAaHNE IIOBEJCHUS KPOBIH B IOJOOHBIX
TOPHO-TEOJIOTHYECKHX YCIOBHX, a TAK)KE TPOBEJICHNE
aHaMM3a TMPUYMH, TPEIIIECTBYIONNX W3MEHEHUIO
COCTOSIHUSL ~ KPOBJIM. OTO  TIO3BOJNUT  3aHATHCS
MIPOTHO3UPOBAHUE TIOBEIEHHUS IOPOJ Ha PAa3IUUYHBIX
y4acTKaxX BBIEMOYHBIX paboT [6].

Orta cucremMa OyJner HCIONB30BAThCS — JUIA
NPOBEICHUS] TOYHBIX, HAJIEKHBIX M MOCTOSHHBIX
OHJIAlH MOHUTOPUHIOB. MOHUTOPUHI KpOBIM C
MOMOIIBIO JTaTYMKOB 0OJerdaeT IpeJoTBpalleHNE
KaTacTpo()M4eckoro  OOpyIICHHS  KPOBIH,  4YTO
IPUBOAMT K 0€30IMacHOCTH CaMOW KpOBIM |
Oe3omacHOCTH pabOTHHUKOB yTIe100BIBAIOTITIX
MpeaNPUITHHA.

ITo CPaBHEHUIO c TpaZuLUOHHBIMHU
MHCTPYMEHTaMH MOHHUTOPHHIa JaHHAS
ABTOMATH3MPOBAaHHAS CHUCTEMa HMEET psiJl SIBHBIX
npeumymiects. Kpome TOro, HempepsIBHBIH cOOp
JAaHHBIX B PpEXHME pEaJbHOTO0 BPEMEHH MOXET
MO3BOJIHUTH JUcTIeTYepam IaxT YBHIETh
MOTEHIMAJIbHBIE ONTACHOCTH C KpaT4alIInM BpeMEHEM

OTKJIMKHYTCA Ha HHUX. Ha OCHOBC aHaJlu3a
PETPOCIICKTUBHBIX AJaHHBIX BO3MOKHO IIPOBCIACHUC
OpeaABaApUTCIILHOIO IMPOTrHO3a AUHAMUKU OprHIeHI/IH
TOPHBIX IOPOJ IMPHU NPOCKTUPOBAHNUHU U SKCILTyaTalluUu
TOPHOTCXHUYCCKNUX KOMIIJICKCOB.
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