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AKTyanbHble BOMpPOCbI NaToreHesa, AMarHoCTUYeCcKon BM3yanusauum
N MEeTOL,0B JieueHus 6onesHu MenpoHu

Bb.JXK. KacenoBa', 1.K. Hotor?, P.B. Bepauer?, /I.1. Boioodyes*, Y.M. Anuer’, C.J. MukauioBa’,
A.A. EpkoBud?, A.A. Tynynos*, A.B. CarnHoB'

! Yponoruueckoe otzienienrie HIKHEBAPTOBCKOM OKPY>KHOM K/TMHAUECKOM 60/ibHULIBI, HI>KHEBApTOBCK, Poccuiickas ®enepariyis
2 HoBoCHOMPCKUH rOCyAapCTBEHHBIN MeULIMHCKUE yHUBepcuTeT, HoBocubupck, Poccuiickast Defepariust
% PoccuiicKui HAal[MOHAJIBHBINA HCC/IeI0BAaTeIbCKUI MeTUIIMHCKKUN yHUBepcuTeT uMenn H.U. TTuporoea, Mockga,
Poccuiickas @efepanys
4Llentp «MPT TexHosmoruu» MexayHapoaHoro ToMmorpaduueckoro rientpa Cubupckoro otaenenus PAH, HoBocubupcek,
Poccutiickas ®eseparjus
> desiepanbHBINA MeIUIMHCKUN Orodr3nueckuii 1jeHTp uMeHH A.V. BypHa3siHa, MockBa, Poccuiickas ®epeparys

AnHoTanusa. B pabore nipe/icTaBeHbl akTya bHbIe 0030pHbIe JaHHBIE 110 STHeMUOJIOTUH, STHOIaToreHe3y, JHarHo-
CTUYeCKOM BH3ya/lu3alLiy, HeXHPyPruueckiM ¥ XUpypruueckiuM Metozam jedeHust 6ose3nu Ileiiponn (BIT). Ha ocHoBaHun
W3y4eHHOM JIUTepaTypbl MOXKHO Cle/laTh BBIBO/BI 00 OTCYTCTBUU €JMHOM KOHLIETILIUM NIPUUYMH U MeXaHN3MOB BO3HHKHOBEHHS
JaHHOTO 3ab0sieBaHMsI. PacCMOTpPEHBI OT/ie/IbHbIE TEOPUU 3THOTATOreHe3a: aHaTOMUYeCKast, ayTOMMMYHHasl, TeHHast, TeOpHsl
OKCH/IaTUBHOTO CTpecca, a Takke ponb TGF-f. s JoCTIKeHUs ONTUMa/bHBIX Pe3y/IbTaToB JiedeHUs] Heo0X0ArMa paHHSIS
Y CBOeBpeMeHHasi IMarHOCTHKa, [JIs Uero peKOMeH/IyeTcsi pyTHHHOe IpoBeJieHre BceM 00/bHBIM ¢ BIT yabTpa3ByKOBOro Hcc/ie-
[IOBaHMsl, @ TaK)Ke BBITIOJIHEHHe MarHUTHO-Pe30HaHCHOM ToMorpadun 60/IbHBIM T10 TTIOKa3aHUsIM; 0COOYH0 pOJb UTPAIOT CPe/CTBa
KO/TMUeCTBEHHOM OLleHKM JiedopMmaliuu. B cTaTbe npesicTaBieHa cpaBHHTe/bHAS XapaKTepUCTHKA METOZ0B JUarHOCTUUeCKON
Bu3yanm3auyu npu BI1. Cpean HeXupypruyeckux MeTOZI0B pacCMOTpPeHbI IlepopasibHast, UHbeKL[MOHHasl U y/JapHO-BOTHOBasI
Tepanusi. [lepopasibHasi Tepariist He BIUsieT Ha pa3Mep OJIAIIKA U CTeTleHb MCKPUBJIEHHS TTOJIOBOTO UJleHa, TPUMEHSIeTCS TOJIBKO
B aKTHBHOH (ha3e 3abo/meBaHMs ¥ IMeeT Lje/ib CTabU/IM3UPOBaTh MpOoLiecC. YIapHO-BOJHOBAs Teparvs Tak)Ke He B/IMSIET Ha pa3-
Mep OJISIIKHY, OZJHAKO OKa3bIBaeT MOIOXKUTeNbHBIN 3((eKT B OTHOLIEHHH BBIPaKeHHOCTH 00JIeBOr0 CHHJPOMa M 3peKTH/IbHOMN
¢yHkuyu. Hanbosbiel 3¢¢eKTHBHOCTBIO OTIMYAEeTCsl MHBbEKLMOHHAsK Tepartist KJI0CTPUAMAaIbHON KojlareHa3oi. B 063ope
OTMCaHbl OCHOBHBIE XUPypruueckre MeToAuKH JieueHHs: BIT: riMkaiirioHHasi, rpadTUHT TeXHHUKA C BU/IaMH TPAHCIUIAaHTATOB
Y (asUI03HZ0NPOTe3UPOBaHKe; TAaK)Ke OCBelljeHbl BOTIPOCH peadUIMTAL|M B ITOC/Ie0NepaLliOHHOM repuoze. XUpypraueckoe
JieyeHUe OCTAeTCs 30/I0ThIM CTaHjapToM Tipu BIT v mpoBoauTcst 60/bHBIM B CTabUIbHOM (ase, ¢ BhIpaKeHHOU Aiedopmariueii
1 C pe)pakTePHOCTHIO K MeJJMKaMeHTO3HOMY JIeUeHHIO.

KnroueBnble ciioBa: BonesHs Ileiiponn, ¢pubporiacTiyeckasi MHAypaLys MM0JI0BOTO U/ieHa, LIBeTOBast JA0NIieporpadus
TI0JI0BOTO YJieHa, MOP(OMETPHsI TTOJIOBOTO usieHa, (hapMaKoTeparvisi, XUpypriuueckoe jjeueHre
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Current issues of pathogenesis, diagnostic visualization and methods
of treatment Peyronie’s disease

B.G. Kasenoval, I.K. Notov?, R.V. Verdiev?, D.I. Volobuev*, U.M. Aliev®, S.E. Mikailova?,
A.A. Erkovich?, A.A. Tulupov’, A.V. Satinov'
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2 Novosibirsk State Medical University, Novosibirsk, Russian Federation
3 Pirogov Medical University, Moscow, Russian Federation
4 The International Tomography Center of the Siberian Branch of the Russian Academy of the Sciences, Novosibirsk,
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®> Burnazyan Federal Medical Biophysical Center, Moscow, Russian Federation

Abstract. This paper presents current survey data on the epidemiology, etiopathogenesis, diagnostic imaging, conservative
and surgical methods of the treatment for Peyronie’s disease. The review of literature ends with a conclusion that there is no
single point of view on causes and mechanisms of this disease. Particular theories of etiopathogenesis were observed: anatomical,
autoimmune, genetic, oxidative stress theories and TGF-§ impact role. Early diagnosis is necessary to achieve optimal effects
of the treatment. Sonography with or without cavernosography are recommended as routine diagnostic visualization methods.
Magnetic resonance imaging also could be used according to the indications. Morphometric penile evaluation could be
performed with different modern methods; quantitative assessment has a particular role. In addition, comparative characteristics
of diagnostic imaging methods were described. Among nonsurgical therapeutic methods, we spotted peroral, injection and
shock wave therapy. Peroral therapy does not impact plaque size and penile curvature and should be used only in active phase
to stabilize the process. Shock wave therapy does not affect plaque size as well, but has a positive effect on pain syndrome and
erectile function. Injection therapy with collagenase clostridium histolyticum is the most effective method among nonsurgical
ones. Main surgical techniques such as plication, grafting, penile prosthesis placement and also rehabilitation in postoperative
period were observed in this review. Surgery maintains to be golden standard in Peyronie’s disease and is performed in patients
with stable phase, as well as in patients with severe deformity and with drug-refractory condition.
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Bone3sns Iletiponu (BIT) — 370 3ab0/1eBaHue co-
e/IMHUTeIbHOM TKaHU, B 0CHOBE KOTOPOTO JIeXKUT (u-
Opo3HOe MopaskeHHe 110I0BOrO usieHa ¢ 00pa3oBaHHEM
Onstiiexk B 6eouHoM 060/10uKe. JJaHHOe 3aboeBaHe
BIiepBbIie Ob1I0 omHcaHo B 1743 rony dpaHIy3cKuM
xupyprom ®pancya IlelipoHu, ofHako crycTs 6osee
yem 250 et pubporiacTryeckass UHAypaLys TI0JI0-
Boro useHa (ITY) octaercs akTya/sibHOM MpobieMoi,
Be/lb B HaCToOsilIee BpeMsi HET eJMHOTO Mpe/iCTaBIIe-
HUs1 00 ITHOJIOTHY, TIaTOTeHe3e U TaKTHKe BeJeHUs
MayeHTOoB.

[Tomumo (hr3rdeckrx U (GHU3HU0I0THUeCKUX TIPOSIB-
JIeHUH IAHHOTO 3a00JIeBaHKS: UCKPUBJIEHHE, YKOPOUe-
Hue aymHbI [TU, 60s1e3HeHHast SPeKIiust, HEBO3MO)KHOCTh
Be/leHUsI TIO/THOLIEHHOM M0/I0BOM YKU3HU — y TIaLIMeHTOB
¢ BIT nMetoT MeCTo 1 MCHUX0/IOTHUECKUe PAaCCTPOMCTRA.
Bce 3Tu acrekTbl B COBOKYTHOCTH 3HAUMTE/IbHO CHU-
JKaroT YPOBeHb KaueCTBa )XU3HU KaK MY)KUMHBI, TaK
Y ero IMoJIoBOTro TapTHepa.

Anunaemuonorusa
Bcrpeuaemocts BII, o ganuem [1.A. IllenieBa
1 coaBTopoB [1], coctaBnsier 3—8% 1o obpairjaeMocTi
1 110 25% — 10 JaHHbIM ayTorcuil. Hamuume caxapHoro
JuabeTa, apTepuasbHON rUMepTeH3uy, paka MpoCTaThl,
TUTIOTOHAZIM3Ma, 3/10yTIoTpeb/ieHre ajIkoroeM, KypeHue
YBEJIMUMBAIOT PUCK Pa3BUTHS JAHHOTO 3abosieBaHus,

SURGERY. UROLOGY

a KOHTpakTypa [IformonTpreHa 1 BOBCe CUMTAeTCsT acCo-
[[UMPOBAHHBIM KOJIITareHO3HbIM 3ab0/ieBaHueM [2—4].

dTnonorus un natoreHes

B Hacrosiitiee BpeMsi HET UeTKOTro TpefiCTaBIeHuUs
00 3THONIOTHY U MaTOTeHe3e JaHHOTO 3abo/ieBaHUs
O/IHaKO MMeeTCsl HeCKOJIbKO TeOpri MHAYKLMU U T1PO-
rpeccuu ¢pubporiacTiyeckor UHAypauu 0emouHon
o6osmouku ITY. He uckitroueHo, uto natoreqes BIT umeer
TIOJTMATUOIOTUYEeCKUI XapaKTep.

AHaTroMu4eckas Teopus. [laHHag Teoprs OCHO-
BBIBAeTCs HA TOM, UTO IPUYMHOM 00pa30BaHUs O/ISIIIKH
U, KaK CJIe[ICTBUe, BCeX TPOSIBIIEHHH JaHHOTO 3aborte-
BaHUsI, SIB/ISIETCSI MUKPOTPAaBMaTHU3aIHsi COCYAUCTOTO
pyciia 6eouHoM 060710uKH. BeHbI UMEIOT MpSIMOT
KOHTAaKT C uOpPO3HOI YaCTbIO TYHUKH, B OT/IUUHE
OT apTepuii, KOTOPbIe TTOKPBITHI CBOOOIHON TKaHbIO
Y OTrpaHUYeHbI OT Hee. Bo BpeMst 3peKL[U TPOUCXOJUT
TIOBTOPSIIOIIAsCS TPaBMaTU3aLUs COCY0B 000IOUKH,
YTO TIPUBOAUT K BOSHUKHOBEHHIO BOCITA/TUTETLHOTO
ripotiecca. BocrnaneHue B CBOIO ouepe/ib IPUBOJUT
K HapyILIeHUIO 3/TaCTUYHOCTH BOJIOKOH U UHAYLUPYET
TMPOLIeCChI MTpeBpalrieHust prbprHoreHa B pUOPUH U ero
omiokeHUs1. DUOPHUH — XeMOaTTPAKTaHT, KOTOPKIH JIO-
KaJIbHO yBe/IMUMBaeT KOJTMYeCTBO MPOBOCIA/TUTE/TbHBIX
KJIETOK ¥ MeIMaTOPOB: HeHTpoduioB, Makpodaros,
TYUHBIX K/IeTOK, (GHUOP0O6IACTOB, ITMTOKUHOB. Y UH-
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ThIBasi TO, YTO TI0 apTePUA/IbHBIM COCY/laM TIOCTYyTIaeT
OosibIII0e KOMYeCTBO MTPOBOCIIA/UTE/TbHBIX areHTOB,
a BEHO3HOe PyCJI0 OrpaHUYeHo 3a CueT BOCIa/ieHus,
oTeKa M He criocoOHO 00eCIeunTh a/IeKBaTHBIN OTTOK,
TIPOUCXOAUT JIOKA/IbHOE YBe/IMueHre KOJIMuecTBa LuTo-
KWHOB, KOTOpBIe 00yC/IOBMIMBAIOT CUHTE3 KOJIJIareHOBBIX
BOJIOKOH ¥ BHEKJ/IETOUHOTO MaTpUKca. Bce 3Tu (pakTopsr
MPUBO/IAT K CHY)KEHUIO 3/TaCTUYHOCTH BOJIOKOH [5].

Teopusi OKCHJaTUBHOIO CTPecca, ayTOUMMYH-
Has Teopusi, reHHas Teopusi. Teopus pubporeHesa,
00yC/IOB/IEHHOTO OKCHU/IATUBHBIM CTPECCOM, HaXOUT
CBOE MEeCTO BO MHOTMX XPOHMUYECKUX JeTeHepaTUBHBIX
3ab0/1eBaHUsIX (TT€UeHH, JIEFKUX U JIPYTHX), B TOM UKCIIe
u nipu BIT. CBoOoHbIE paJiuKasibl BBI3LIBAIOT Mepe-
KMCHOe OKHMCJIeHUe JIUTIH/OB, TIOBPeKJeHre TKaHel,
a Tak>ke TIOBBIIIEHHYI0 aKTUBHOCTh (hrOp0b/1acToB,
B pe3yJ/ibTaTe CTUMYJIMPYs MpoLiecchl prdporeresa. Ok-
CH[, a30Ta SIBJISIeTCS] MOIIHBIM CBOOOZHBIM pa/IUKasioM,
KOTODBIN y4acTByeT B MPOLieccax TyMeCLeHI[|UH, HO ero
130bITOUHASI TPOAYKIIWS IPUBOJUT K SH/I0TeTHATbHON
IuchyHKIMM, HeIoCTaTOUHOM Ba3opesiakcaluu [6].

IToMrMO BCeTro BbIIIENEepeurCIeHHOTO UMEeIOTCS
JTlaHHbIe 00 ayTOMMMYHHOM KOMITOHEHTE B TIaTOreHe3e
JAHHOTO 3a00/1eBaHusl. AHTUTENA K 3/1aCTUHY UMEeFOTCS
y KaKZI0ro 4yesioBeKa, 0OJHaKo y narueHToB ¢ BIT otme-
YaeTCsl MOBbILIIEHHOE KOJIMUeCTBO aHTUTET K TPOIIO3/1a-
CTUHY Y aHTH-0-371aCTUHY. BocmanuTebHbIN MpoLjecc
WH/IyLIMPYeT upe3MepHYH aKTUBHOCTb (prbpobiacToB
Y TIPOM3BO/ICTBO 3/1acTHHa [7].

Kpome Bcero, uMerOTCs JaHHbIE 0 TeHeTHYeCKUX
taxropax BII. TToBbiienHast 3kcripeccusi TGF-[3, reHoB,
OTBEUaloIIMX 3a MPOAYKLUIO MPO- U aHTUPUOPO3HBIX
GesikoB, reHa MCP-1 (oTBeuaeT 3a 6e/10K-XeMOaTTpaK-
TaAHT MOHOI[UTOB ¥ MakKpodaros), MPOTOKO/IIareHasbl
IV (oTBeuaet 3a pa3pyliieHue KoJlareHasbl) o0yc/iaB-
JIMBAIOT 0Opa3oBaHue OsisIKy [8].

Poas TGF-[3 B marorene3e B BII. TGF-[31 siB-
JisieTcs (paKTOpOM pocTa TKaHel, KOTOPbIM OTHOCUTCS
K HagcemeiicTBy TGF-. BocnanuTenbHble KIeTKH,
Take Kak TPOMOOLIUTBI, Makpodaru, Muobruopoba-
ctbl, cuHTe3upytoT TGF-f1. TTocpecTBOM CBsSI3bIBaHMS
C orpefie/IeHHbIMH peLIeNTOPaMu, KOTOPbIe IKCIPeCCH-
POBaHbI Ha TIOBEPXHOCTU K/IETOK, BbI3bIBAETCS KaCKasl
peakiyii, HAYLMPYIOIIMX KJIeTOUHY0 Mposdeparuio,
nuddepeHIMPOBKY U MHI'MOUPOBAHUIO KOJlJIareHa-

12

3bl. Kpome 310oro, TGF-B1 criocobeH uHAYLMPOBaTh
coOCTBeHHYIO TPOAYKIMI0. BCé 3TO MPUBOJUT K He-
TMIPepLIBHOMY LIMK/Ty CHHTe3a COeIMHUTeTbHOW TKaHH,
raTojI0ruyecKuM (pruOpO3HBIM U3MEeHeHHUsIM U 00pa30-
BaHMIO Ortsitiiek. Muocrtatud (GDF-8 — dakrop pocra
I depeHIIPOBKH) SB/ISIETCS B&XKHBIM YJIEHOM JIaHHOTO
ceMelCTBa, KOTOPBINM TakyKe UTrpaeT PoJib B NaToreHese
BI1. JanHbIit 60K BI3bIBaeT rnposvdepariyo MUopu-
Opob1acToB, MHAYLMPYS 00pa30BaHKe HOBBIX OJISIIIIEK,
a TaKXKe YIUIOTHSIET O/IAIIIKY, y»ke 00pa30BaHHYO 3a CUeT
TGF-f1. TToBbIlIeHHas 3KCITPeCCUs] MUOCTaTHHA 00-
Hapy>KUBaeTCsl B OOBIIMHCTBE O/IsIIIeK NPy AaHHOM
narosioruu [9]. Kpome 3T0oro, 06Hapy»keHO, UTO CUHTE3
1 BBICBOOOXKAeHHEe MpoGuOpoTHUeCKUX (PAaKTOPOB,
TaKWX KaK MHI'MOUTOP aKTHUBATOpa IJIa3MUHOTeHa-2,
akTHBHbIe (hopMbI KHciopoza, BMecte ¢ TGF-B1 ycu-
nvBatoT pubporeHes OisIKY. B cragyu crabunmmsarmu
3abomneBanusi B O/isiliike 0OHAPY>KUBAIOTCST 0CTE00/ACThI.
Brisiiika noziBepraeTcst KasibLM(pUKaLMU 1 OKOCTEHEHHUIO,
TeM CaMbIM CTAaHOBUTCH OoJtee rioTHOM [10].

D,VIaI'HOCTVI‘-IeCKaH BU3yannsauua
6onesHu NenpoHun

B puarHoctvke ¢ubporniacTiyeckoi UHAyparun
TI0JIOBOTO YJieHa HauOOJIBIITYIO POJTb UTPAIOT TII|ATeb-
HBIN 1 TOAPOOHBIN cOOp aHaMHe3a, a TaK)Ke Hero-
Cpe/iCTBeHHbIN OCMOTP U MaJib1alys TI0JI0BOI0 Y/ieHa.
B cBoto ouepezib, METO/bI AMArHOCTUUECKOM BU3ya/Iu-
3allvK, TakKe Kak y/lbTpa3ByKoBOe UCCiieZloBaHue (B TOM
yKC/ie 1BeTOBas Jonmieporpadus), peHTreHorpagus
C TIpYMeHeHHeM KOHTPaCTHBIX MeTOAVK Y MarHUTHO-pe-
30HaHCHas1 ToMorpadusi, TakKe C/y>KaT UHCTPYMeH-
TaMH JIjIsl TOCTAaHOBKM AirarHo3a BIT. HeobxoqumocThb
HCII0/Tb30BaHUs OMTMCAHHBIX METOZI0B 00yC/I0BIeHa
BBIOOPOM TaKTHKH MeAMKaMeHTO3HOTO WA XHUPYPrH-
YeCKOT0 JIeueHus], a TakKe TIOTPeOHOCTHIO TPOBe/IeHusT
azekBaTHOU MuddepeHIaTbHON [UarHOCTUKY [11].
O0630p BK/IH0YaeT paCCMOTPEHHeE [IOTIOTHUTeTbHBIX Me-
TOJIOB, PaCLIMPSIIOLIMX BO3MOXXHOCTH JMarHOCTHUECKOTO
rporecca B KJIMHUYECKOM TPaKTUKe MU UMEIOIIUX
WCK/TFOUUTEe/TbHO HayUHbI UHTEpecC.

YnsTpa3sBykoBoe ucciaegosanue (Y3U1). Y3U
TI0JIOBOTO YJIeHa SIB/ISIeTCSl MeTOZI0M BbIOOpa AJist 1u-
arHocTuku 6ose3nu [letiponu [11]. CkaHupoBaHue
MPOU3BO/IUTCS] BBICOKOYACTOTHBIMU ZlaTurKamu (10
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MT'11) BAOb BEHTPAIbHOM TTIOBEPXHOCTH 0JIOBOTO
usneHa. B-pexxum ¥Y3U u Y 3-gonmieporpadust o3Bo-
JISTFOT XapaKTepu30BaTh KOHGUryparjto Onsiiek, cre-
MeHb UX KalbLU(HUKaLUY, HelablipyeMble OIAIKu
Y COCY/JUCTYIO CeThb M0JIOBOT'O UjieHa MPU OTCYyTCTBUU
nydeBoii Harpy3ku. [To Y3UM-xapakrepucTrkam Osiiiiek
BO3MOKHO TIPOTHO3MPOBaTh BEPOSITHOCTb NIPOrpecCcy-
poBaHus WK ynyuienus pu bIT [12].

[Tpu gocTipkeHuH apMakoIoruuecku HHAYLMPO-
BaHHOU 3peKIun (GrOPO3HbIe OJISIIKKA BU3YaTU3UPYIOTCS
B BH/Ie THUIEPIXOreHHbIX 00pa30BaHUI C 3aMeTHOM
aKyCTUUYeCKOH TeHbIO B 00/1acTh Oe/104HOH 000/I0UKH,
C yToJieHreM nocneaHeid. Y3U kpaiiHe yyBCTBUTETBHO
B OTHOILLIEHUU BBISIBJIEHUS Ka/IbL[MHATOB, OJHAKO /11
BBISIB/IEHUs] MUKPOKAJIbL{THATOB TpebytoTcst bomee uyB-
CTBUTE/IbHBIE JaTUMKU U METO/MKA ITPOCTPAHCTBEHHOTO
COCTaBHOTO CKaHUPOBAHUsI B peaslbHOM BpemeHu [11].
HemanoBa)kHyt0 posib UrpaeT BO3MOXKHOCTb YCTaHOBKH
AaHATOMHMUECKUX B3aMMOOTHOILIEHUH MeXX/1y OJISIIIIKOH,
COCYAUCTBIMHU U HEPBHBIMU CTPyKTypamu. Ocoboe
3HaueHUe UMeeT LIBeTOBOe JloNIieporpaduueckoe
HCC/ieZloBaHKue TI0JI0BOTO Y/ieHa, KOTOpPOe MO3BOJISIeT
YCTaHOBUTH 3THOJIOTHIO D/I, a TaKXKe BBISIBUTH Cy0-
KJIMHUYeCKWe HapylleHUsl FfeMO/JMHAaMUKH, KOTOpbIe
MOT'YT CTaTh IPUUMHOM TocsieonepaioHHou I/ [13].

KagepHo3orpadus. /]aHHbIN MeTOZ, 0CHOBBIBAETCS
Ha BBe/IeHWM KOHTPACTHOTO BelljeCTBa B Iell{eprUCTbie
Tesa C MOC/IeYIOIIUM BbIMIOTHEHUEM CEPUU PeHTre-
HorpamM. JlaHHBIN MeTo/, 1103BOJIsIeT UCK/TIOUUTh UITH
MOATBEPAUTb COCYAUCTYIO TIPUpoAY I/, BBISIBUTH aHO-
MaJIbHBIN BeHO3HBIM OTTOK B MeCTe JIOKa/In3aLuu 0sisi-
ek nipu 6one3nu [leliporu [14]. B HacTosiee Bpemsi
JaHHBIA MeTO] KOMOMHUPYETCS C IPYTUMU METOJUKaMH
JTMAarHOCTUUECKOM BH3yain3aliii BBUY CBOEN BbICOKOM
JTyueBOM Harpysku ¥ MHBa3uBHOCTH. KaBepHo30rpadusi
MOXXET MCII0/Ib30BaThCs TIPU MOATOTOBKE MaljeHTa
K OIlepaTMBHOMY JIeUeHHI0 COBMECTHO C IPOBe/ieHreM
MaHOMEeTPHHM /IJIs1 OTIpe/ie/ieHus1 [iaB/ieHusl B Melepu-
CTbIX Tesax. [JaHHbIN MeTo/, HOCUT Ha3BaHHe IMHaMU-
YyeCKOW MH(Y3MOHHOW KaBePHO30METPHH U KaBepHO-
3orpadun (AMKK), ofHaKO B COBpeMeHHOM TPaKTHKe
WCI0JIb3YeTCs PeJIKO BC/Ie[|CTBHE PUCKA OCI0KHEHU
Y Cyl1{eCTBOBaHUS METO/I0B, He YCTYMAOLUX B CBOEH
s¢dekTuBHOCTH [14].

SURGERY. UROLOGY

MarxauTHo-pe3oHaHcHasi Tomorpadus (MPT).
MPT He roka3aHa B KaueCTBe PyTHHHOTO MeTozia 00-
c/le/loBaHusI MaLMeHTOB C HapylleHWeM 3PeKTHUIbHOU
dbynkimn. Opnako MPT mo3BosisieT Mpou3BecTy TOY-
HYI0 aHATOMUYEeCKYIO JIOKA/TU3ALIUIO U OLIeHKY OJIsIIIeK,
0co0eHHO Ha ypoBHe ocHoBaHus [TU, UTo MOXKeT OBITh
3aTPYAHUTEBHO MPpU (DU3HUKaIbHOM 00C/IeZI0BaHUH
um Y3U BcieacTBUe KOHCTUTYL[MOHATBHBIX 0CO0eH-
HocTel natuenTa umu O/ [15, 16]. TTpu MPT 6ssiiku
BU3Ya/IM3UPYIOTCS B BU/JIE JIOKA/IbHBIX UK AU dY3HbIX
yTOJIIeHNH GeouHO 000/10UKH TUTIOMHTEHCUBHOTO
curHana Ha T1-BU, na T2-BU Gasiiiku MOTYT UMETh
CHTHa/ OT TUTIOMHTEHCHUBHOTO /10 U30MHTEHCUBHOTO.
C nomongso MPT BO3MOXKHO omipefiesieHre UHBa3uu
O/ISIIIIeK B TELePUCThIe Tesla Wiu reperopoaky IT4.
ITpu MPT-nccnenoBaHUM C KOHTPACTHBIM YCUJIEHUEM
O/ISITIIKK MOTYT HaKarlMBaTh KOHTPACTHUPYIOIIWH areHr,
YTO M03BOJISIeT OLIEHUTh XapaKTep KOHTPAaCTHOI'O yCH-
JIeHUs1, KOTOPBIM KOPPEeJTUPYET CO CTajuel 3a00/1eBaHuUs
(akTHBHOW/BoCauTenbHOM) [16, 17, 18, 19]. OpHako
OTHOCHUTEJIbHO TIOC/IeJHEr0 YTBepP)KJeHUsI B HAaCTOsI-
1jee BpeMsi BeAyTCsl JUCKYCCHUU U eJMHOTO MHEeHUSsI
Ha 3TOT CUeT y Bpauel-pasironoros He umeetcs [20,
21]. CTOUT OTMETUTh, UTO Ha JJAHHLIA MOMEHT Haubosiee
1jes1ecoo0pa3HbIM CIIoCcoO0M OLIEHKU CTajiuu 3aborie-
BaHUS SIB/SIFOTCSI COMOCTaB/IeHUe IaHHbIX aHAMHe3a,
00BEKTUBHOTO OCMOTpa B COUETAHWUU C PYTUHHBIMH
MeTOZIaMH IMarHOCTUYeCKoW Bu3yanu3aruu [12]. MPT
C KOHTPaCTUPOBAHUEM, KaK U CLIMHTUTpadus (Xapak-
TepUCTHKA METOZa /laHa HWXKe), B HACTOosILLee BpeMs
MperMy1eCTBeHHO UCMO/Ib3YI0TCS B HAYUHBIX LIeJisX
[12]; ogHako MPT siBnsieTCst MepCIieKTUBHBIM METOZIOM,
TpeOyIOIIMM /1a/TbHEHIIIero U3yueHus..

MPT no3BoJisieT OLIeHUTb BOBJ/IEUEHUE B MIPOLIECC
HEepPBHO-COCYJUCTBIX CTPYKTYP, MOpaXkeHre KOTOPhIX
MOXKeT BHOCUTh 3aMeTHbIN BK/aZ B pa3utre I/ [22].
HekoTopbsiMu aBTOpaMu Tipe/jjiaraeTcsi UCIo/ib30BaHUe
MPT B KauecTBe MeTOZa KOHTPOJISL OTBETA Ha JieUeHre
W MHCTPyMeHTa TIJIaHWPOBaHUsI OTIepaTUBHOIO BMellla-
TesibeTBa [22]. [IpyruM HeMasioBaKHbIM I0CTOMHCTBOM
JIaHHOTO METO/a SIB/ISIeTCSl BO3SMOYKHOCTD TIPOBe/IeHHsI
IuddepeHanbHOro Auardosa mexxay bIT v gpyrumu
MpUYMHAMU (PUOPO3HBIX TIPOLIECCOB, IMUTETUOUTHON
capkomotii [20, 23].
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Panee coobirjanock, uto MPT cabo 4yBCTBUTE -
Ha B 0OHapy>keHUM KasbLudukamu omsiek (0cobeHHO
MHUKDPOKa/bLIUHATOB) [24]. O/iHaKO TepCrieKTUBHBIM
METO/ZIOM B BBISIB/IEHUM Ka/TbLIM(ULIMPOBAHHBIX OJisitiieK
SIBJISIeTCS Crieliain3upoBaHHbIi B MP-nocienoBa-
TesibHOCTel (M300pakeHus1, B3BellIeHHbIe TI0 HeOJHO-
POZIHOCTH MarHUTHOrO Tosst, SWI), mosyyaeMbix Ha BbI-
cokornonbHbIX anmaparax (3T) [25]; ogHako TpebyeTcs
OL|eHKa YyBCTBUTE/ILHOCTH Y CIIEL{U(PUUHOCTH IaHHOTO
MeTO/Ia M0 CpaBHeHMIO C Y3 B BbISIB/IEHUU TaKUX U3Me-
Henui. [Ipu sTom MPT nipeBocxoguT Y3 B KauecTBe
MeToja 0OHapy KeHHs HeKa/IbLMHUPOBAaHHbIX OJISIIIIeK,
YTO I103BOJISIET UCII0/Ib30BaTh ee B KaueCTBe OCHOBHOIO
MeTO/Ia B BbISIB/IEHUH OJIsAIIIeK Ha pa3/MYHbIX CTaJUsSIX
pa3BuTus [18, 24]. Kpome Toro, MPT mMoxeT pyTHHHO
MPOBOAUTHCS O€3 MeIMKaMEHTO3HOTO CTUMY/TUPOBAHUS
5PEeKIIMH, UTO 00/ieryaeT UCroip30BaHye JAHHOTO MeTO-
[la B pyTUHHOM /IMarHOCTUUYECKOM TIpoLiecce, UCK/IHUaeT
PUCKHU JIaHHOW MPOLIelypPhl U [T03BOJISIET IIPeo/j0/eBaTh
OrpaHUueHus], CBSI3aHHbIEe C IPOTUBOIOKA3aHUSIMH K Hell
[19]. BeccriopHbIM ¥ OUeBH/IHBIM TIpEBOCX0ICTBOM Y31
Hag MPT B IUarHOCTHKe JaHHOTO 3a00/1eBaHMs SIBJISI-
eTCsl SKOHOMUYECKHI 1 OpraHu3aliOHHbIN (HDaKTOPbI
Y, 110 HallleMy MHEHHUIO, B HaCTosIIL|ee BPeMsi 3TO e/JUH-
CTBEHHOE ero abCoJIIOTHOe MperMyIecTBo Hajg MPT.

Takum obpazom, MPT nmeeT Bce TpeAoChIIKA
JI7Is1 TOTO, YTOOBI B CKOPOM Oy/1yIlleM ITPOYHO BOWUTH
B PYTUHHYIO NPAKTUKY MarHOCTUYeCKOW BU3yainu3aLuu
naiueHToB ¢ BII.

Conosnacrorpagus. B kauecTBe [JOMOTHUTETBHBIX
Y/IBTPa3BYKOBBIX METOZI0B UCC/Ie/JOBaHKS MOT'YT UCTIO/b30-
BaTbCs1 COHO/IAcTOrpadusi B pexkviMe peaibHOro BpeMeHU
Y COHO3/1acTorpagus CIBUTOBOI BOTHBI, OHU TI03BOJIsI-
0T OLIEHUTBb 371aCTUYeCKHe N0Ka3aTe/ly TKaHel U MOTyT
TOBBICHUTH BBISIB/ISIEMOCTh Hella/IbIIUPyeMbIX, a TaKxKe
HeBH3ya/IM3upyeMbIx npy B-pexxuve Y3U Gnstimex [11].

MyasTHCIIMpaabHasi KOMINbIOTePHasA TOMOrpa-
¢pus (MCKT). MCKT umeet npeumyiiiecTBa nepe
JPYTMMU MeTOZIaMHU B BUJie BBICOKOW UYBCTBUTE/IbHO-
CTU B BbISIB/IEHUH MUKPOKa/IbLAHUPOBAHHBIX OJISIIIIEK,
a TakKe BO3MOKHOCTH KOJIMUECTBEHHOM OL|eHKH IIO0T-
HOCTHBIX XapaKTepPUCTHK Omsiiiek [26]. Tem He MeHee,
13-3a HECOPa3MepHOCTH Toly4yaeMo UH(popMaLun
1 1,036l HoHK3UpYytowero usnyuenuss MCKT He sBiisi-
eTcst MeTo[oM BbiOopa [27].
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Cuunrurpadus. Ciuaturpadus ¢ muopumm-
3UpOBaHHBIM yesioBeueckuM IgG, MmeueHHBIM 99mTC
T03BOJIsIeT BU3yaIM3UpOBaTh JTUM(OLUTAPHY0 HHOUITb-
TPALMI0 BOKPYT OJISIIIIEK, UTO SIB/ISIETCS BO3MOXKHBIM
CBU/IeTe/TbCTBOM BOCTA/IMTEBHOTO Mpoliecca U, Kak
C/le[ICTBUe, aKTUBHOM cTajuu 3aboseBanus [12].

Jpyrue metoabl. Ocob0e MecTo B 00bEKTHBHOM
orieHke cocrosgHus [TY nipy BII 3aHMMaeT KoiueCTBeH-
HOe u3MepeHue cterneHu Aedopmaryu [TU 1 cMeXHBIX
TroKasareJsiei, UTo UMeeT Ba)KHOe 3HaueHHe B MOHUTO-
PUHTe TIPOrpeCccHUpoBaHust 3a00/eBaHust, BRIOOpe MeToa
JleyeHus1 U oLieHKe ero 3ggekTuBHOCTH [28]. B Kaue-
CTBe «30JI0TOTO CTaHJjapTa» sl U3MEPEHUs CTeIeH!
nedopmariyu ITH npumeHsieTcst u3MepeHue KPUBU3HBI
T4 mMeuLMHCKUM pabOTHHUKOM B yC/IOBUSIX Me/JUKaMeH-
TO3HO-BbI3BaHHOM 3pPeKLIMU C (POTOZ0OKYMeHTalel, UTo
sIB/IsieTCs1 HauboJsiee TOUHBIM METO/[OM (TI0 CPaBHEHUIO
C CaMOCTOSATe/IbHBIM U3MepeHreM KPUBH3HbBI Mal[y-
€HTOM /U B yCJIOBUSIX BaKyyMHO-UH/YLIMNPOBaHHOU
spekiun) [28]. [Ipu 5TOM coBpeMeHHbIM YpOBEHb pas-
BUTHSI TEXHOJIOTUM Tpe/iiaraeT HOBble M OTHOCUTe/Tb-
HO [JOCTYTIHbIe «TlapaBU3yaan3alliOHHbIe» METOLUKU
OLIeHKU pa3/IMUHBIX acreKTOB CTereHU JedhopMariiu
ITY 1 cMeXXHBIX MOKa3aTesieli, TO3TOMY CIIpaBOYHast
vH(popMaLus 0 HUX OyZieT laHa B paMKaX JJaHHOTO
0630pa. B kauecTBe 0ZIHOM 13 COBpeMEeHHBIX ajbTep-
HATHB BBIIIEOTIMCAHHOTO «30JI0TOTO CTaHJApTa» ObIIO0
pa3paboTaHo creLagTM3upOBaHHOe TIPUJIOKEHHE Ji7Ist
cMapTdoHOB 1071 HazBaHueM «University of Washington
Peyronie’s Examination Network (UWPEN)», oHo
T03BOJIsIeT Tal[eHTaM CaMOCTosITeTbHO (hoTorpadu-
poBathk [TY B JoMallIHUX yC/IOBUSIX, aBTOMATU3UPOBAaHO
M3MepsITh CTereHb ero JeopMaLiy U I0KyMeHTHPOBAaTh
Tojiy4aemMble pe3y/bTaThl; Oblia IPO/IeMOHCTPUPOBaHa
KIMHWYecKast 3¢ heKTUBHOCTb TaKOTO MeToza [29].
Taxoit MeToZ; MOXKeT OBITE 0JIe3eH B YC/IOBUSIX TeleMe-
JMLIMHBI U C TOUKH 3peHUs TICUX0/IOTYeCKUX acTieKTOB
[JAaHHOM TpoLielypsl. VIHTepeCHbIM MeTO/,0M SIB/ISIeTCS
aBTOMaTHU3UpOBaHHOe nonydyeHre 3D-hororpadun [T
C UCI0/Ib30BaHUeM MH(paKpacHO! KaMepkl B coue-
TaHWHM C MTOCTIIPOL[e CCHHTOBOM 00pabOoTKON CHUMKOB
B MporpaMMHOM obecrieuenuy st 3D-MozenupoBaHys;
TaKOM MeTO/] JaeT BO3MOXXHOCTb OTHMCAHUSI CTIOKHOTO
xapakrepa fehopmaryy IT4 1 TouHOro U3MepeHus ero
o6beMa, 0IHaKO MMeeT OrpaHUueHre B UCTI0/Ib30BaHUU
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y MALIUeHTOB C 3HAUUTE/IbHbIM Pa3BUTHEM K/IeTUaTKU
7100KOBOM 00/1aCTH; KpOME TOTO, IaHHbIN MeToZ, ObLT
UCPOOOBaH TOBKO Ha MOJIEJISIX, UTO TpeOyeT KIMHU-
yeCckoi olleHKu ero 3ddekrrBHocTr [30].

TakuM 00pa3om, Mbl UMeeM LIMPOKYI0 MOZA/Ib-
HOCTb BU3ya/IM3aLIMOHHBIX IMarHOCTUUECKUX UHCTPY-
MEHTOB, TT03BOJISIIOIIMX He TObKO JOCTOBEPHO yCTa-
HOBUTH Hasmure BIT u npoBectu AuddepeHiuaabHYO

[ITMaTHOCTHKY, HO U oTipeZie/uTh ¢a3y 3abosieBaHus,
YTOUHUTH MOP(]OJIOTHIO, CTPYKTYPY, JTOKa/IU3aLUI0
OISIIIKY ¥ ee B3aMMOOTHOIIIEHHE C OKPY’KaloIUMHU
CTPYKTypaMH, a Takke Haimnure U crereHsb J/1. OgHako
He BCe MeTOo/Ibl IIMPOKO UCIOJIb3YIOTCSl B PyTUHHOMN
MpaKTHKe, UX CPAaBHUTE/IbHAsI XapaKTepUCTUKA Mpe/-
ctaBieHa B Tabnuie 1.

Tabnuya 1

CpaBHMTeanaﬂ XapakKTepucTtuka Mmetogoe ANarHocTU4YecKom BU3yanusauuu 6onesHu I'Ieﬁpouu

Metop

MpumeHeHue
B NpaKTuKe

Llenu nccneposaHus 1 nokasaHus

OcmoTp ¢ hoTOAOKYMEHTaLMEN

[a, pyTUHHbIV MeToq

Mpsimas oueHka Mopdonorum MY

OueHka Mopdonoruu, CTpyKTypbl, nokanumsauuun 6NaWKU U ee

Y3un [a, pyTUHHbIV MeToq B3aMMOOTHOLWEHUS C OKPYXalLWNUMKN CTPYKTYpaMn, HapylweHun
reMofMHaMmnKu, NporHo3a
OueHKa Hanuuua 6naLwKn, aTnonorumn 3/,

KaBepHo3orpadus [a, peako

aHOManbHOro BEHO3HOMo OTTOKA
OueHka Mopdonorun, CTpyKTypbl, NoKannsauum 6nsWKM 1 ee
B3aMMOOTHOLLEHUSA C OKPYXaloLWMMN CTPYKTYpaMu, cTagum npouecca,

MPT [a, peako ahbeKTMBHOCTM NeyeHus, anddepeHumnanbHasa AMarHOCTUKa, N1aHMpoBaHue
onepaTMBHOIo BMelaTeNbCTBa; NpoBefeHne uccrnenoBaHus 6es
Me[MKaMEHTO3HOI0 CTUMYNIMPOBAHNS 3peKL U
BbisiBneHne HenanbnMpyeMblX U HEBU3Yanu3npyemMblx Npu pyTuHHon Y3U

CoHoanactorpadwus [a, oyeHb peako . © Py y Py pu py

6NsiLIeK; Hay4YHbIA UHTepec

MCKT [a, ouyeHb pegko OueHKa HannumMa MMKpoKanbLMHaTOB

CuuHTUrpacus Het HayuHbIll HTepec; Hanuune 6K U aKTUBHOCTb Npolecca
CamocTosiTenibHass aBToMaTuyeckas oueHka cteneHu gedopmauum MY
MpunoxeHne UWPEN Het 4 Aedopmay
1 OKYMeHTauusa pesynbTaToB NauueHToOM
Hay4HbIV MHTEpeC; oLeHKa COXHOro xapakTtepa gepopmauuu M4 1 ToyHoe
3D doTorpadus Het y P 4 P pa Aedopmau

n3mMepeHue ero o6bema

Table 1
Comparison of diagnostic imaging methods in Peyronie’s disease
Method Praf: tlc? I Study objectives and indications
application
Inszectlon Wlth.phOtO Yes, routine Direct morphology assessment of penis
ocumentation
. Assessment of plaque morphology, structure, localization and its relationship with
us Yes, routine ) L .
surrounding structures, hemodynamic disturbances and prognosis
Cavernosography Yes, rare Assessment of plaque, ED etiology, abnormal venous outflow
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Continuation Table 1.

Method Pra.c tlc_a I Study objectives and indications
application
Evaluation of plaque morphology, structure, localization and its relationship with
MR Yes rare surrounding structures, process stage, effectiveness of treatment, differential

diagnosis, surgical intervention planning; conducting a study without drug-
stimulated erection

Sonoelastography Yes, very rare

Identification of non-palpable and non-visualized plaques during routine ultrasound;
scientific interest

CT Yes, very rare Microcalcinate assessment
Scintigraphy No Scientific interest; plaque presence and process activity
UWPEN App No Pepls deformation d.egree independent automatic assessment and documentation
of its results by patient
3D Photo No Scientific interest; penis complex nature deformation assessment and accurate

measurement of its volume

HexupyprwquKMe MeTo4bl neYyeHunsa

1. ITepopasibHas Tepanus

[TepopanbHas Teparivsi TokKa3aHa B C/iyuae, eC/ii
cobnrofatoTCst ornpe/iesieHHbIe YC/IOBUS: aKTUBHas (hasa
3abo/neBaHuYs, UCKPUBJIEHHUE TIOJIOBOTO UJieHa MeHee
30 rpagycoB. Ecu nMeeTtcsi 3peKTU/IbHAs AUCHYHKIVS,
rckpusienue ITY 6osbliie 30%, TO MOKa3aHO orepa-
TUBHOE JIeueHHe.

TamokcudgeH — ceneKTUBHBIN MOAY/STOP pe-
L[eNITOPOB 3CTPOreHa, IPUMeHseMblii B JIeUeHUH paka
MOJIOUHOM >KeJie3bl, 00/1a/jaeT UHTHOUPYIOITUM D dek-
TOM Kak Ha BbicBOOOKaeHre TGF ¢pubpobnacramu, Tak
n Ha TGF-penjenitopsl. CoBpeMeHHbIe UCCIEN0BaHUS
He [10Ka3a/Ii 3HauMTe/IbHbIX TIPeUMYILIeCTB B jleueHre
BIT TamokcudeHom B cpaBHeHuH ¢ 1itaiebo [31]. I'maB-
HbIl 3 ekt TamokcrdeHa 3aK/IrouaeTcss B yMeHbLLIEeHUH
6osu, Takke TamokcudeH B 50% yMeHbIIIaeT UCKPH-
BreHye [T4, criocobcTBYeT yMepeHHOMY yMeHbILIEeHHIO
pa3mepa OJISIIIIKH.

Butamuu E. ®apMakoguHamMuueckue CBOKWCTBa
JTAHHOTO TIperiapaTa 00y C/I0B/IeHbI aHTHOKCHIAaHTHBIM
JlefiCTBUEM U CITIOCOOHOCTBIO BBIBOJUTH CBOOOZHbIE
pazgvikasbl. OZJHAaKO B HACTOsIIIlee BpeMsl UCTI0/Ib30BaHe
BUTamMHHa E B KauecTBe MeJJMKaMeHTO3HOM Teparuu
BIl He pekoMeH/1yeTCsl, BBUAY OTCYTCTBUS BIUSHUS
Ha poCT O/ISIIKY ¥ CHATHSL O0ieBoro cuHapoma [32].

IIpokap6a3uH. [JaHHbII MpernapaT OTHOCUTCS
K TpyTiTe UTOCTAaTUKOB 1 UMMYHO/lelpeCcCcaHTOB.
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WccnemoBanusi IoKasaiy, YTo poKapOasyH J0CTo-
BEPHO He BUsieT Ha KpuBu3HY [TY 1 Ha pocT O/sIIKH,
¥ BMecTe C TeM 00s1a/jaeT psifioM Cepbe3HbIX M0O0UYHBIX
sddekToB [33].

Huruourops! pocdoauscrepassl 5 Tuna. AKTH-
Balvsl OKCUZOM a30Ta rnocpenctsoM UD3-5 urpaet
posb B ynyulieHun DD, cynpeccuy CUHTe3a KoJuiare-
Ha ¥ UHUIMAIMHU aronTo3a Muobuopobnactos [34].
PanzioMu3upoBaHHOe KJIMHHAYeCKOe UCC/Ie[j0BaHue
10Kasaso, UTO y/lapHO-BOJIHOBas Teparus B coueTa-
HUU C TajanapuioM B 103MpPOBKe 5 MT, 1 pa3 B JieHb
y/AydllaeT rnokasarend 3P, HO He UMeeT 3HAUMTe/TbHO-
ro BO3/eliCTBUS Ha BbIPAKEHHOCTh Aedopmariuu [TH
1 pa3mep Omstikwm [35].

Vurudurops! npoudepanuu ¢pudpod/1acToB —
napaamuHoOen3oar Kamus (Potaba). [TABK noBei-
1aeT akTUBHOCTL MAQO B TKaH$IX, YTO B CBOKO O4epe/ib
yMeHbLIaeT JIOKa/IbHbIN yPOBEHb CEPOTOHUHA U, C/Ie/10-
BarenbHO, ¢pubporeHes. [Ipemapar UCMOMb3yeTCs s
cTabuIM3aLuy MpoLecca v MpoPUIaKTUKY yBeTuUeHust
(bubpo3HbIx Omsiek [36].

2. UnbeK1|MOHHAA Tepanusa
ITo cpaBHEHMIO C TIepOpa/ibHON Teparveil NHb-
eKLIMOHHas Tepanus M03BoJIsIeT JOCTUYb afleKBaTHOM
KOHLIEHTpaL1M JIeliCTBYIOILIEro BeljeCcTBa BO BHEK/Ie-
TOYHOM TPOCTPaHCTBe Oe0yHOM 060/10UKH, TIOpa-
»keHHO# BI1. OHako maHHbIe 00 3¢hdeKTUBHO JaHHOMN
Tepariiy 110 CpaBHEeHUIO C [IepopaibHOU HeOHO3HAUHBI.
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I'nrokokopTuKOCTepou/bl. /laHHas rpyrima rnpe-
rapartoB Obl1a BriepBble pUMeHeHa /17ist jieueHust BIT
B 50-X rojjax rpouioro CTojaeTHsi C MHOrooberaro-
[IUMU pe3y/bTaTaMH, KOTOpble ObLIM 00y C/1I0B/IeHbI
yrHeTeHHeM CHHTe3a KojulareHa u 1ojaBieHueM LU-
K/ookcureHassl A2 [37]. HecmoTpst Ha 3T0, OBIH T10-
JyuyeHbl JaHHbIe 0 TT060YHBIX 3 deKTax, TaKuX Kak
ycunenue (pubpo3a ¥ MecTHasi aTpodusi TKaHel. Yuu-
ThIBasi OTCYTCTBHe yOeauTebHOM J0Ka3aTenbHOM 6a3bl,
[TFOKOKOPTHUKOCTEPOU/IBI K eueHunto 6ose3nu [eliponun
He pekoMeHAytoTcs [38].

Nurtepdepon anbda-20era (MPHa-2b).
B 1991 rogy Duncan u coaBT. nokasanu, uto N®H
CTUMY/HMpyeT GUOPUHOMNU3 TIOCPeICTBOM YTHETEHUsI
npordepanuu Gprubpo61acToB, yMeHbIIasi YypOBEHb
KOJIJIareHa B SKCTPaLIe/UTHO/IIPHOM MaTPUKCe U yBeJIH-
uKBasi coziepkKaHre KojuiareHas B o/siiike [39]. Takke
ObLTH 01Ty O/TMKOBAHBI Pe3y/bTaThl T1alied0 KOHTPOJIU-
PyeMOro MHOTOLIEHTPOBOI'O UCC/Ie[l0BaHUs], B KOTOPOM
NpuHsM yuyactre 117 my>xurH ¢ BI1, koTopbiM BaXK bl
B HeJleJII0 MPOBOAMINCE UHbeKUUM I®OH B TeueHne
12 vegenn. B ganHol rpymnmne cpefiHee yMeHbIIIeHHE
JleBUaLUM COCTaBUJIO 13 rpaZlyCcoB MO0 CPaBHEHUIO
¢ 4 rpagycamu B 1inane6o rpyrre. KynupoBanue 060-
JIEBOTO CHH/IpoMa ObUI0 3ahUKCUPOBaHO B 67% cCity-
yaeB B TeparneBTUUeCKOM rpyrre u B 28% ciyyaeB
B riatje6o rpymrme [40]. B cBoto ouepean Inal u fp.
MOKa3a/u OTCYTCTBUE CTaTUCTHUYECKOM 3HAUMMOCTHU
MeXXy MoHoTepanueit UDH, nepopanbHbIM UCHO/b-
30BaHMeM BUTaMUHOM E 1 KOMOMHMPOBaHHOW Teparu-
et [41]. B HejaBHUX UCCTIe[JOBAHUSIX TIPEATIONOKEHO,
yto I®Ha-2b ynyuiiaet reMogHaMHKY, uTO ObLIO
rofiTBepyKAeHo ynyulieHrneM O [42], noka3aHo Buisi-
HUe Ha pasmep Ossiiku. Takum o6pa3om, puMeHeHre
VI®H siBisieTCs POTUBOPEUUBBLIM U TPEOyeT U3yueHust
Ha 0oJIbILIel KOropTe MalueHToB.

KnocrpuauanbHas KoynareHasa (KK). Kon-
nareHasa Clostridium histolyticum siBnsieTcst nepBeiM
MeTozioM jieueHusi, ofmobperHbiM FDA. KK Takxke 3ape-
TUCTPUPOBaHa Kak Iperapar AJisl ieueHHs1 KOHTPaKTYyPhbI
[romouTprieHa, COCTOSTHYS, UMeTOIL[ero o0Iuii raTore-
He3 ¢ BI1. KK npumMeHsieTcsi y My»KUMH CO CTabMIbHOM
cragueni BIT u geBuauueii ot 30 10 90 rpagycos.

brito obHapyskeHo, uto KK cenekTrBHO BO3/eii-
CTBYIOT Ha KojutareH turna I u III, koTopele UrparoT Be-
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JYILYIO POJib B pa3Buthu Oose3nu [Meliponu. VIHbeKLuU
KK npuBOgST K pa3pyIieHHto KojulareHa B O/isitiike Tpu
BIT [43]. TTpu 5TOM UMMYHOJIOTHYe CKUX WU ajljiepru-
YeCKUX peakLyi Npy MPUMeHeHrH JaHHOTO Tperapara
BBISIBJICHO He Obu10 [44].

KK — 5T0 nepBbIii 3aperucTpyupoBaHHbIN Npernapar
1Sl HeXUPYpruveckoro jeuenust BIT, criocoOcTByromumii
3HAUMTeTbHOMY YMEHbIIIEHHIO 3PEKTUIbHOM lehopma-
1pr. OJHAaKO [JOK/TaZIbIBasioCh O Cephe3HbIX TOO0YHBIX
s¢dekrax y 1% maijeHTOB B BUZie pa3pbiBa Oe10uHOM
0007104KH, a TaKKe 0 MeHee OTACHBIX B BH/Ie TeMaTOMBbI,
oTeka 4 0o/u B 00/1aCTH MHBEKLIMHU [45].

Bepanammusi. biokaTop KasibLieBbIX KaHAJIOB,
BepariaMu/l, OKa3blBaeT TOPMO3SILLee BJIUSIHUE Ha POCT
(bubpo3Ho OnsImIKY 6/1arofapss aKTUBAI[UK SKCTpa-
Lie/UTIO/ISIPHOM KoJlareHasbl. B paH/10MU3MpOBaHHOM
ucciaenoBaiuy Rehman et al. mokaszanu 3HaUMTE/IEHOE
ymeHbliieHre fedopmaiiuy [TU Ha doHe Tepanuu Be-
paraMmiIioM, a TakXke yMeHbllleHHe 60/1eBOro CUHApPO-
Ma [46]. Hanpotus, Shirazi et al. monoxxunu 06 otcyT-
CTBUM ZIOCTOBEPHOU pa3HULIbl B UCC/IelyeMOM Tpymre
0 CpaBHEHMIO ¢ Tiarebo [47].

3. YiapHo-Bo/IHOBas Tepanusa

OKCTpakopriopa/bHas yapHO-BO/IHOBas Tepanusi
(YBT) 6bin1a BriepBble omnvcaHa B jieueHuu bonesHu
[Tetiponu B 1996 rogy. [IpyvHLMI Tepanuu 3aK/rouaeT-
Cs1 B HaTlpaB/IeHUH YApHBIX BOJIH B 00/1aCTh OMISIIKY,
BbI3bIBasl ee MOBpeKeHue, abCcopOIHIo U yBeTMUeHre
BaCKy/sipuU3aliiy B JJaHHOM ydJacTKe TKaHu [48, 49].
MetaaHanu3 17 uccnefoBaHui TT0Ka3a, UTO UCIIO/b-
3o0BaHue YBT ynyulliaeT ceKCyaabHYH U SPeKTUJIb-
HyI0 QYHKIIMIO, @ TAK)Ke CII0COOCTBYET yMeHbIIIeHHUIO
6ou [50]. OgHAKO 3TOT »Ke MeTaaHa/Ii3 He BLIIBU/I
JIAaHHBIX 3@ YMeHbIIIeHHe pa3mepa OJisIiku T1bo B UC-
ripaByieHny Uckpusiienus. B 2009 rogy 61710 mpo-
Be/leHO paH/,0MM3UPOBaHHOEe KOHTPOJIMpyeMoe HC-
cnenoBanue ¢ yyactueM 100 naupeHToB. B TeueHue
4 Hepenb MO OTHOLIEHUIO K HUM MpUMeHsiack Y BT
00 MCTI0/Ib30BaJICS BBIK/TFOUEHHBIH anrapar B Kade-
ctBe Tuiatebo [51]. Kak Ob1710 yCTaHOBIEHO B paHee
oIy O/TMKOBAHHBIX MeTaaHa/ln3axX, 0TMeJaaoCh YMeHb-
ieHre 00, yaydllleHHe 3peKTHIBHON JUChyHKLINH
U pyrue CyObeKTUBHBIE IaHHbIE, OHAKO JI0CTOBEPHBIX
JJAHHBIX 3a YMeHbIIIeHre OMIAIIKY U CTeTleHH ledopma-
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11U He ObUIO BhIsiB/IEHO [52]. OO61enpu3HaHHOe MHEHVEe
Mexx1yHapO/IHOM accoLMaliy CeKCyaabHOW MeIULHbI
B 2010 rogy ¥ AMeprKaHCKOM accolMaliui YPoJIoToB
HOCHUT peKoMeH/laTe/ibHbIN xapakTep YBT B kauecTBe
KyTIMpOBaHuUs1 60/1eBOr0 CHHPOMa, aCCOIIMMPOBAHHOTO
¢ 6one3nbto [TelipoHH, O[HAKO OTIPOBEPraeT UCIIOJIb-
30BaHMe [JaHHOU Teparnuy B JleUeHUH HUCKPUBJIeHUS
TI0JIOBOTO YJIeHa ¥ YMeHbIIIeHus1 pa3Mepa O/siiky.

XVIpprVI‘-IGCKVIe MeToAbl JiIe4eHUA

Xupypruueckoe jeueHue siBAsieTCsl 30/10ThbIM
CTaH/APTOM JieueHUs 3peKTrUIbHON Aedopmaryuu [TH
y TIal[MeHTOB CO CTabuibHbIM TeueHreM BIT u npu-
3Hakamu J/]. Xypypruueckass KOppeKLUsl peKOMeH-
[l0BaHa TpyY MPOZAOJDKUTEIbHOCTH 3a00/1eBaHust Oomee
12 mecsiLieB 1 cTabuIbHOM (ha3e 3aboeBaHus Oosiee
6 MecsiLieB, a TaK>Ke MPU OTCYTCTBUK OOIEBOTO CHH-
npoma. O6 yCrelHbIX pe3ybraTax XUpypruueckoro
neuenus coobiamu C.U. T'amuzioB 1 coaBTophI [53].
B uccnenoBanuy npuHsy yuactiie 342 6ombHbIX ¢ BIT.
O1eHKa OTAa/IeHHBIX Pe3y/IbTaToB MPOAEMOHCTPHUPO-
BaJjla BBICOKYHO Y/JJ0BJIETBOPEHHOCTH ALjUeHTOB 10C/Ie
KOPIOPOIJIaCTHKH, B TO BpeMsI KaK HeraTuBHasi OLleHKa
B OoJiblIIel cTerieHu Obia 00yC/10B/IeHa KOMOPOUTHOM
naTosiorvueit. 3To, B CBOIO 0uepefib, JUKTyeT HeobXo-
JIMMOCTb yueTa (aKTOpOB PUCKA U COMYTCTBYHOIIMX
3ab0s1eBaHUM.

1. IINuKaUOHHbIE TEXHUKH

[Tnukanust 6e104HON 000/IOUKY — OTIepaL[|iH, YKO-
paumBaroiye 6e10uHy0 000/10uKy. OHOM U3 MEePBBIX
TeXHHK IJIMKaLU Oblsia TexHUKa 110 Nesbit. OHa Oblia
BIiepBble onucaHa Hecourom B 1965 roay st iedeHust
BPOK/J€HHBIX ZilehopMaliiii, Ha3blBaeMbIX XOp/IaMHU:
BBITIOJTHSIETCSI TIOTIePeuHoe ucceyeHre 6es0uHoM 060-
JIOYKH Ha BBIMYK/I0M yacTu cTBos1a [TY, mprbm3uTeIbHO
1 MM Ha Kaxkzable 10 rpagycoB KpuBH3HBL. HO TO/BKO
B 1979 rojy aHHast TeXHUKa Oblla UCIIO/Ib30BaHa Aist
JeyeHus BIT.

B panbHeliieM rnocsiezioBasio MHOXXeCTBO MOZU-
(bukalmii OpUruHaaIbLHOM KJ/1aCCUUYeCKOM orepariuu
Nesbit. B 1997 ronqy Rehman ormucan HOBytO TEXHUKY
C YaCTUYHBIM yZia/ieHHeM TTIOBepXHOCTHOTO cJios be-
N0YHOM 0060/I0YKH BMECTO TPAJULIMOHHOTO KIMHO-
BU/THOTO MCCEYEHHs], YTO YMEHBIIIN/IO KDOBOTeUeHUe,
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TIOBpeX/|eHHe MelepUCTBIX TeJsl, YAYULINIO a/ire3Ut0
nvuypyemsix cioeB [54]. Texuuka Yachia Bkitoyaet
ckasbrivpoBanue [T4, mpozosibHOe pacceueHue 6eou-
HOM 000JI0YKM Ha CTOPOHE TIPOTHUBOTIONOXKHOM OISIIIKe,
Kpasi COTOCTAaB/ISFOTCS TOPU30HTA/IBHO (COOTBETCTBEHHO
npuHuuny Heineke Mikulicz), uro mpuBoguT K yko-
POUEHHIO CTOPOHBI POTHUBOTIOIOXKHOM OJISITIIKE U BBbI-
MIPSIMJ/IEHUIO TIeHUCa.

O6e Texnuku Nesbit u Yachia accoummpoBaHbl
C HEKOTOPOI MoTepel TaKTU/IbHOW UyBCTBUTE/IbHO-
cti 1 O/. CuuTaeTcs, uTo 3TO MOXKET ObITh CBSI3aHO
C MOBPEXX/IEHUEM COCYJUCTO-HEPBHOTO My4YKa WY Ha-
pylleHreM 11eJI0OCTHOCTH MelepucThiX Ten [55]. [py-
rast TVIMKaLMOHHAs TeXHUKA Oblia MOy IsipU3upoBaHa
Gholani u Lue B 2002 rony — 16—24-ToueuHbiii 1110B.
MeToaMKa 3aK/IH04aeTCs B pacnpe/ie/ieHul OJUHOUHbIX
y3J/10B HaTsDKeHUs! B/I0/Ib CTBOJIA [T€HKUCA, 3TO CHI)KAeT
PHYCK pa3pbiBa 000/104KU 1 00eCcrieunBaeT yMeHbIIIeHe
JuckoMopTa /1715 MalenTa, a TakKe CHIKaeT YaCToTy
peruauBoB [56].

MoguduLpoBaHHas MJIMKaLMOHHAsS TeXHUKa
Nesbit 6b11a npescraBnena I[1.A. HlerneBbivM, Tpenmy-
11eCTBO KOTOPOW COCTOUT B JIOTIO/THUTETbHOU TIMKALIU
OemouHOl 000/I0YKHU B C/TyYasiX, KOTJja UICKpPUBJIEHHEe
T4 »jeT B HeCKO/IBKMX HarlpaB/ieHHUsIX, HO OJJHO U3 HUX
HaubOonee BoipakeHO. OO0 yCIeIHOCTH PUMeHeHUst
naHHoro metoza coobiram C.H. KanvHuHa v coaBTo-
Pbl, IPOJIEMOHCTPHUPOBAB TOJHYIO Y0BIETBOPEHHOCTh
O0/TBHBIMU pe3y/bTaTaMU JIeueH s, OTCYyTCTBHe 6o/
Y COXPaHHOCTb 3PeKTUIbHOW QyHKIMH [57].

2. I'papTUHT-TeXHUKH

B Haubosnee TsoKesbIX ciyvasix (KpuBu3Ha [T 6o-
nee 60 rpasycoB) rpad) TUHI-TEXHUKU TPUMEHSIIOTCS
C LieJIbI0 COXPaHeHMs U1K BOCCTAHOBJIEHUS [I/IUHbI
ITY [58]. TIpu manHOM MeTO/ie TpebyeTcs pacceue-
HUe OJISIIIKY WM YaCTUUHOe ee MCCeueHHe B TOUKe
MakCcuMasibHOro uckpusienus I1Y. [Ipu HaTsokeHUU
BO3HMKaeET ZiedeKT 6e104HOM 000/10UKH, KOTOPBIN MO-
JKeT OBITh 3aKPBIT Pa3/IMUHBIMU Ay TOJIOTUUHBIMU WJTH
He ayTOJIOTMYHBIMM TpaHCIUIaHTaTaMu. B cyljHocTy,
BBINPSIM/IEHUE JOCTUTAeTCsl IOCPEJCTBOM PaCTSIKEHUS
WU YAJIMHEHWsI BOTHYTOUW cTopoHsI [T4.

Xupypruveckui JOCTyn. XUpyprudyeckue J0CTYIIbI
CXOXU 151 BceX rpadTUHT TexHUK ipy BIT. TIpousso-
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JUTCS1 CyOKOpOHAPHBIN LIUPKY/ISIPHBIN pa3pes ¢ rocJie-
JIVIOIIUM CKabIMUpOBaHueM /10 ocHoBaHud T4 c 1e-
7b0 0OHaKeHUs cTBOJA. Takske /1711 BbIBeZeHUsI CTBOJIA
BO3MOJKEH Cpe/JUHHbBIN BeHTPasbHbIN UK JJ0P3a/IbHbIN
noctynbl. daciust Byka BCcKpbIBaeTcst OuiaTepaabHO
riapasijie/ibHO ypeTpe, MPOM3BOJUTCS TiljaTe/IbHasi JUC-
CeKIMsI ¥ MOOUIM3aLUsi COCYAUCTO-HEPBHOTO IMyYKa.
[Tpu Hanuuuu fedopmaliiy B BU/e IeCOUHBIX YacoB
JlaTepasnbHasi JUCCEKLMS COCYMCTO-HEPBHOIO MyYKa
SIB/ISIETCSI TIPe/TIOYTUTE/TbHOM /17151 JTyUllieid BU3ya/ii3aLiiu
GenouHoi 060/10uKK. [7151 TOro YTOOBI TOYHO OTPE/E/TUTh
MeCTO MaKCUMa/IbHOTO UCKPHB/IEHHs], UHULUUPYeTCs
VICKYCCTBEeHHas1 3peKL{usi [I0CPeJiICTBOM BBeJieHust (hu-
3M0JIOTUUECKOr0 pacTBOpa B MellepucTble Tesa Uiv
Ha3HauYeHUs1 Ba30aKTUBHBIX IperaparoB. [laee npousso-
JIATCS1 pacCeueHue WM MapLyaibHOe nccedeHre OIISIKg
B TOUYKE MaKCUMaJ/IbHOTO UCKPUB/IEHUSI HA BOTHYTOU
cTopoHe. PacceueHue O/ISIIIKK MOXKET OBITb BBITIOJTHEHO
TI0CPe/[CTBOM TIPOCTOTO TIOTIEPEYHOT0 pa3pe3a O6esiouHoi

06osouku. OiHaKO HarboJsIee YacTo BhINo/HseTCs H-
[BOMHOM Y-00pa3HbIii pa3pe3, 0COOEHHO y Mal[HeHTOB
¢ fedopmareid B BUje necovHsix yacoB [59]. [1pu ya-
CTUYHOM MCCeYeHUH OMSIIKY 0OBIYHO BBITIOTHSIETCS
rcceyeHye Yacty OeslouHol 000/10UKK B hopMe 7mrica
B MeCTe MaKCUMa/IbHOTO UCKPUBJIEHUS], UTO TIPUBOJAUT
K PacKpbITHIO flepekTa B laTepasibHOM HaripaBsieHuu [60].
OueHb BOXHO He TIOBPEJUTB TIOZ/IEXKAILYFO MTeIIIePUCTYFO
TKaHb Y BeHO-OKK/TFO3UBHBIN MEXaHU3M, T.K. B [TOC/I€0-
MepalMoHHOM Mepuo/jie eCTb pUcK pa3sutus J/1. lanee
ompe/ie/isieTCst pa3Mep BEIOPAHHOTO TPAHCITaHTAaTa, KOTo-
PhbIii ZIOJDKEH COOTBETCTBOBAThL pa3Mepy Jedekra, a 3ateMm
BBITIO/THSIeTCs (PUKCALMsl TPAHCTIIAHTATA HellpepbIBHBIM
mBoM. Ec/i B KauecTBe TpaHCII/IAHTATa MCIIO/B3YeTCs
KoJU1areHoBasi ryOKa, To yIvBaHUs fiedekra He TpeOdy-
eTcs [61]. VickyccTBeHHast 3peKIUsi TIOBTOPSIETCS Jist
MPOBEPKU repMeTUUHOCTH U HaJ|jIexalleld KoppeKLuu
3peKTUbHOM JedopMarii. Paciust byka v koxka yim-
BaeTCsl 0OBIYHBIM CITOCOOOM.

Tabnuya 2

Buppbi TPpaHCN/1IaHTaToB

BeHa

Koxa

BnaranuuiHas o6ono4ka

AyTO.ﬂOFIMIHbIe TPpaHCN/IaHTaTbl

BenoyHasi o605104Ka

BykkanbHas cnusucras

Cnusuctas sisblka

Fascia lata

Koxa

Mepukapa

AnnoreHHble TpaHcnnaHTaTbl Fascia lata

TBepgasn o6ono4Ka

AMHMOTHYecKas Mem6paHa

Bblunin nepukapa

KGeHOTPaHCH.ﬂaHTaTbI WU CUHTeTU4YeCKue

[MoacNU3NCTbIN CNOM TOHKOMO KMLIEYHMKA CBUHBbU

TPpaHCN/laHTaTbl CBuHas Koxa

KonnareHoBasi ryéka

Types of grafts

Table 2

Vein

Skin

Tunica vaginalis

Autologous grafts Tunica albuginea

Buccal mucosa

Tongue mucosa

Fascia lata

Skin

Pericardium

Allogeneic grafts Fascia lata

Fibrous tunic

Amniotic membrane

Bovine pericardium

Pig’s small intestine submucosa

Xenografts or synthetic grafts

Pig skin

Collagen sponge
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3. ®an03HA0NPOTE3NPOBaHME
[MamenTam ¢ pedpakrepHoit 1 W/WaKM CI0XKHOU
nedopMaiiyeit oka3aHo ¢hasio3H/[0TPOTe3UpOBaHHe
C BO3MOKHBIMU [JIOTIO/THUTETbHBIMUA UHTpaoIIepaliu-
OHHBIMHU TIpOLie/lypaMu (peMo/ieNIMpoBaHue, T/TUKALHs
W rpadtunr) [62].

Peabunurtauua nocne
XUpyprunyeckoro sevyeHud

B nocneonepaniioHHOM neproje narjeHTaM Io-
Ka3aH IT0/I0BOM ITOKOM B TeueHue 4—6 Henesb [62].
Ha jaHHbIM MOMEHT HeT [I0CTOBEPHBIX JaHHBIX T10 Ofl-
THUMaIbHOMY TTPOTOKOJTY peabuInTaIiy B TI0CIeorne-
paLoHHOM nepuozge. HecMoTpst Ha orpaHu4YeHHOe
KOJTMUeCTBO JJaHHbIX, TI0C/IeoTepaliioHHast peabuim-
Talsl peKOMEeH/IYIOTCS C 1je/1bi0 NPOGUIaKTUKK T10-
cieornepaljioHHON J/I, ycuieHHOe BOCCTaHOBJIEHUe
O® ymMmeHblllaeT pUCK yMeHbllleHus AyvHbl T4 nocre
omepany [63]. PekomeH/[0BaHO HauWMHaTh MacCaK
U BeITsDKeHUe I1Y Ha 2—4 Hefesie noc/ie onepanuu
C MIPOZOJKUTENTBHOCTBIO OT 4 HeZienb 10 3 MecsieB. Ha-
3HaueHue UHrUOMTOpoB P/]3-5 Ha HOUb CHIKAeT PUCK
rnocseonepaliioHHol J/1, BBITATUBAET T0/I0BOM UjieH
Y y/yulllaeT OKCUT'eHal[|io B 00/1aCTH TpaHCII/IaHTa-
Ta [63]. [JaHHYytO0 Tepamnuto cjieyeT Ha3HayaTh Ha 7—10
JleHb T10CJIe orepaLvy U PO o/KaTh B TeUeHUe KakK
MHUHUMYM 6 Hefienb. CunTaeTCs, 4TO MCI0/Ib30BaHUE
BaKyyM-3KCTeH/|ePOB CHWKaeT PUCK yKopoueHus [TH
rocse ornepanuu. TpakLIMOHHYIO Teparvio peKOMeH-
JI0BaHO HauMHaTh Ha 2—3 HeJeJie TI0CJIe orepaLuu,
MPOBOJIUTH €KeJHEBHO B TeueHHe 2—8 YaCcoB Ha MPOTs-
»kennu 8 mecstieB [64]. OcoOblii HHTepeC MpeACTaB/seT
WCI0/Ib30BaHKe y[lapHO-BOJTHOBOM Teparvy, KoTopast
[103BOJIAET JOCTOBEPHO YIAyUlLIUThs DD, IOBBICUTH
YZIOBJIETBOPEHHOCTb MO/IOBBIM aKTOM U YBETUYUTh
YYBCTBUTEBHOCT K MHrHbOUTOpam ®/I3-5, a Takke
YMEHBIIIUTH TIPOsiB/ieHre 00J/ieBOro cuHpoma [65].
Cxorkue pesyJibTaThl OTPasy/Id B CBOEM HCC/IelOBaHUN
A.T. TepewH u coaBTOpHl, U3ydas YBT B oTHOIIEHUM
O/l ipy XpOHMUEeCKOM npocTaTute [66].
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3aKntoyeHue

Ha ceropssiiuamii AeHb pubporiacTuueckast MH-
nypanus ITY ocraetcst aktyanbHOM Mpo0/1eMO, Tak
KakK OTCYTCTBYeT e[iiHasi KOHLIeTLIWsI TOHUMaHUsI STUO-
Y TIaTOreHeTUUeCKMX MeXaHU3MOB Pa3BUTUS [JaHHOTO
3a00/ieBaHMsl. Y UMTHIBAsI BCE BBILLIEU3/IOKEHHOE, OCHO-
BOIIO/IAraroLL{1M SIB/ISIeTCSI paHHSIS IMarHOCTUKA, TOTOMY
YyTO JieueHue B iebroTe 3a00/eBaHus yydlllaeT Kak
MPOrHO3, TaK ¥ KaueCTBO >XU3HU NaLyeHTa. [ 3Tux
Ljesieli peKoMeHAyeTcsi poBeZieHre Y3 AUarHoCTUKU
KaKI0My ManueHTy ¢ BI1, nHAMBHAyanbHO M MO TTOKa-
3aHusaM — nposegieHre MPT. I1pu stom MPT umeer
BCe MPEe/NIOCHUTKH /17Tl TOTO, YTOOBI B CKOPOM OyzyIiem
MPOYHO BOMTH B PYTUHHYO MPAKTUKY AXArHOCTHUECKOW
BU3ya/M3alyy narueHToB ¢ BIT. He ctout 3abbiBaTh
0 CIIeKTpe COBPeMEeHHbIX MeTO0B MopdomMeTprye-
CKOM OL|eHKH M0JI0BOro useHa. [lepopanbHas Tepanust
He B/IMSIeT Ha pa3mep OJISILIKY U CTereHb UCKPUBJIEHHUS
T0JI0BOTO 4/ieHa, IPUMEeHSIeTCs TOJIbKO B aKTUBHOU
(haze 3abo0sieBaHMS U UMeET Lie/ib CTaOUTM3UPOBaTh
MPOLIeCC. YIapHO-BO/IHOBAS TeParusi TaKKe He BJIUSIeT
Ha pa3Mep OJISAIIKY, OIHAKO OKa3bIBaeT TIOIOXKUTEITb-
HBIM 3((}EKT B OTHOIIIEHUH BBIPA’)KEHHOCTU 00/1€BOTO
CUH/IPOMaA U 3PeKTU/IbHOM (yHKLMU. HbeKLIMOHHAas
Tepanusi KJI0CTPUMaIbHOM KoJjlareHa30M Ha JaHHbIN
MOMEHT sIB/IsieTCsl Hanbosee 3pGeKTUBHBIM METOZOM
HEeXVPYPrUuecKoro jeueHus. XUpypruyeckue MeTo/bl
neuenust BIT oka3aHbI al{UeHTaM CO CTaOMIBHOM da-
30, BbIpa)KeHHOM Jlepopmaliyeii, a TakxKe B CIydasix
He3(p(heKTUBHOCTH KOHCepBaTMBHOM Tepanuu. Beuzgy
OO/BIIOro CTIEKTPa BU/IOB JIeYeHHUs BLIOOP CIIe/lyeT ie-
J1aTh MepCOHUULIMPOBAHO, UCXOAs U3 UHAUBUYaIbHBIX
0C0OeHHOCTeH Mal[ieHTa, JaHHbIX JUArHOCTHYe CKOM
BU3ya/M3alliy, TeueHUs 3a00/1eBaHus U yKeIaeMoro
pe3ysibTaTa, a TakKe COMyTCTBYIOLMX 3a00/1eBaHU.
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Analysis of the vascular abnormalities of the patients
with ankle joint mild osteoarthritis

A.O. Mombekov!, N.I. Karpovich!, O.A. Dogotar?, A.V. Dergunov? N.B. Zagorodnyi!

'Peoples’ Friendship University of Russia (RUDN University), Moscow, Russian Federation
*Military Medical Academy named after S.M. Kirov, Saint- Petersburg, Russian Federation

Abstract. The vascular factor is one of the leading pathogenesis factors in the formation of ankle joint osteoarthritis.
Dystrophic and sclerotic changes in the joint tissues develop as a result of blood flow decrease. These mechanisms understanding
will allow to plan treatment and rehabilitation measures, as well as predict and prevent complications. The purpose of the work
is to study hemodynamic parameters in the main lower leg arteries of the in patients in follow-up period of mild ankle joint
osteoarthritis. Two groups of patients were examined. The first group — 82 patients with mild ankle joint osteoarthritis in the
follow-up period (10 years) and the second group — control (healthy) group of 58 people without ankle joint osteoarthritis.
Duplex scan of the main lower leg arteries was performed to all the patients. The state of arteries and hemodynamic parameters
were evaluated. Excell and STATISTICA 10.0 programs were used for statistical data processing. In patients with follow-up
of mild ankle joint osteoarthritis, the diameter of the arteries did not differ from the control group. In patients with mild ankle
joint osteoarthritis the thickness of the Intima-media complex in the lower leg arteries and walls pulsation were significantly
higher than those in patients of the control group (p <0.05). Analysis of hemodynamic parameters in patients with ankle joint
osteoarthritis revealed an increase in the linear velocity of blood flow with a further tendency to normalization and even decrease
in the follow-up compared with the control group. Signs of perfusion difficulty that accompanied the development of high blood
pressure syndrome in the lower leg arteries were observed in 122 (67.0%) patients, and the signs of perfusion difficulty were
bilateral in most of the cases (86.9%). Stenosis, deformation and arteries tortuosity were noted in 22% of patients with ankle joint
osteoarthritis. Thus, mild ankle joint osteoarthritis is accompanied by blood flow changes in the form of inadequate perfusion
and high-pressure syndrome in the lower leg arteries, which can cause secondary injuries and requires higher attention when
selecting treatment and rehabilitation actions.

Key words: ankle joint osteoarthritis, hemodynamic abnormalities, duplex ultrasonography screening, treatment, rehabilitation
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AHanuns coCTOsIHUSA COCYAUCTbIX HapyLLUEHUIN Y 60/IbHbIX
AedopMUpyoLwmUM apTpo3oM FrosIeHOCTONMHOrO cycTaBa
JNIerKOu cTeneHu

A.O. MombekoB!, H.W1. KapnoBuu!, O.A. [lororaps!, A.B. [leprynos?, H.B. 3aropogumii!

"Poccuiickuii yHUBepcUTeT /Ipy>KObI HapozioB, Mocksa, Poccuiickast deneparyis
*BoenHo-mMeauLMHCKast akazsiemust uM. C.M. Kupoga, Caukr-IletepOypr, Poccuiickas ®epeparius

Annotamms. OfHuM U3 BelyIux (akTOpOoB ratoreHe3a (hopMrpOBaHUs AehOpMUPYIOLIEro apTpo3a roleHOCTOITHOTO CyCTaBa
(JAT'C) saBnsieTcst cocyaucThii (akTop. B pesynbrare CHIDKeHHsI KPOBOTOKA Pa3BUBAIOTCS AUCTPOGHUUECKe U CKIIePOTHYUeCKHe
M3MeHeHUs B CYCTaBHBIX TKaHsX. [IOHUMaHHe 3TUX MeXaHU3MOB MO3BOJIUT TIJIAHUPOBATh JiedeOHble U peabu/TMTaliOHHbIE Me-
POTIPHUSITHS], @ TAK)Ke TIPOTHO3UPOBATh U MPeAyIPeXaTh 0C/0KHeHus. L]esib paboTbl — M3ydeHre ToKasartesield reMOJMHAMUKA
B MarucCTpajbHBIX apTepHsIX ToieHH Y O0bHBIX B oTaseHHOM Tiepuogie JAT'C B sierkoii crenenu. Vccie[oBaHbI 1Be TPYIIITbI
narieHToB. [TepBasi — 82 uenoBeka B otganeHHoM reproge (10 set) [JAT'C nerkoii creneHu TsSHKeCTHU M BTOpasi — KOHTPOJTb-
Hasl (370poBasi) rpyra u3 58 yenosek 6e3 JJAI'C. BceM naijpeHTam MPOBOMIOCH JYTUIEKCHOEe CKAaHUPOBaHHE MarkuCTPalbHBIX
aptepwii rosieHd. OLieHHWBa/Id COCTOSIHUE apTepuii ¥ reMOoJUHaMHuecKHe rokasatend. CTaThucTiueckast 06paboTKa JaHHbIX
TIPOM3BOJW/IACh C UcCTob3oBaHueM nporpamm Excell u STATISTICA 10.0. Y narmenToB Jyierkoii ¢popmel JJAT'C B oTameHHOM
Tiepuo/ie MaMeTp apTepyii He OT/IMYAJICS OT KOHTPOIbHOW TpymIibl. TosIMHa KOMIJleKca MHTUMa-Me/iia B apTepHsixX FoJIeHH,
a TaKkXKe My/IbCaL¥sl CTEHOK Oblia I0CTOBEPHO 0OJIbIIIe, UeM Yy MallieHTOB KOHTPOJIbHOM rpymisl (p<0,05). AHaIM3 reMoguHaMuU-
YyeCKHX ToKa3saresiel y nmaipieHToB ¢ [JAT'C BBISIBI MOBBIIIIEHHE JIMHEHHOM CKOPOCTH KPOBOTOKA C AaibHeHIIel CKTIOHHOCTBIO
K HOpMaJ/iM3aliuu 1 Jjayke CHIDKEHHIO B OTZIa/IeHHOM TTepHo/ie TI0 CPaBHEHHIO C KOHTPOJIbHOM rpymirol. [IpusHaky 3aTpyjHeHHON
riepy3un, CONPOBOJKAABIIIME Pa3BUTHe CHH/IPOMa TIOBBIIIIEHHOTO /IaBIeHHs] B apTepysiX rojieHn, oTMedaanch y 122 (67,0%)
TAL[eHTOB, TIPU 3TOM B TIOZAB/ISTIOLIEM OOMBIIMHCTBe cTyuaes (86,9%) Mpu3Haky 3aTpyfHeHHOH nepdy3un ObITH ABYXCTOPOHHH-
M. Y 22% naugueHToB ¢ JJAT'C Obl/ii 0TMeueHbl CTEHO3UPOBaHuUe, e opMaLiist 1 I3BUTOCTb apTepuil. Takum o6pasom, JATC
JIETKOM CTeTIeH! COTIPOBOKZAeTCsI M3MeHeHUsIMM KPOBOTOKA B BH/le Hea/leKBaTHOM repdy3un U CHHPOMA BbICOKOTO IaBIeHUs
B apTepHsIX TOJIeHH, UTO MOYKET CITyKUTh TIPUIMHOM BTOPUYHBIX OBPEXIeHUH U TpebyeT 6osiee MpUCTaIbHOTO BHUMaHHUS TIPH
nozibope eueGHBIX U peabUIUTalMOHHBIX MepPOTIPHSTHH.

KiroueBsle ci10Ba: 1edopMUDYOLIUM apTPO3 TOJIEHOCTOITHOTO CYCTaBa, TeMO/IMHaMUYeCKre HapyIleHus, JYTeKCHoe
CKaHWPOBaHWe, JieueHre, peabumTaLys

BKJ'[EI,LI dBTOPOB. Bce dBTOPBI OBLIN B paBHOﬁ CTereHu BOBJIeUeHbI B HAallMCaHKWe CTAaTbHU.

3asiBieHue 0 KOHGUIMKTe HHTePeCcoB. ABTOPHI 3asiB/ISIIOT, UTO MCC/IeZ0BaHKe TIPOBOJMIOCH ITPU OTCYTCTBHU KaKOrO-Tub0
KOH(JIUKTa MHTEpPeCOoB.

ITocrynuna 06.12.2020. ITpunsra 30.01.2020.

Jist purupoBanusi: Momb6ekoB A.O., [lepryHnoB A.B., 3aropoauuii H.B., Kaprosuu H.U., [Jororaps O.A., Xumxasux B.X.,
T'ycaitnuer T.P. AHa/IM3 COCTOSIHYSI KOTHUTHUBHBIX PACCTPOMCTB Y OOJIBHBIX e(hOPMUPYIOIUM apTPO30M IOJIEHOCTOITHOTO

CyCTaBa JIeTKO# cTereHu // BectHuk Poccuiickoro yHuBepcurera Apy»kOel Hapozos. Cepusti: Meaununa. 2020. T. 24. Ne 1.
C. 26—37. DOI: 10.22363/2313-0245-2020-24-1-26-37
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The investigations managed in recent decades on
the problem of ankle joint osteoarthritis strongly show
that vascular factor dominates over the other numerous
endogenous and exogenous factors influencing the
formation and clinical progression follow-up of this
disease [1]. Angiospasm has high importance at the
early stage of local vascular pathology development
after the traumatic or any other ankle joint damage [2,
3]. Particularly it is defined that infragenicular arteries
react on mechanical excitation by unstriated muscles
contraction which can be either short or long-termed
[4]. Usually these vessels traumatic spasm is bilateral.
Large arterial trunks are more affected by this spasm
then small arteries. Spasm is mostly apparent in tibial
arteries as a result of their tension during the trauma [5].

Vascular spasm of traumatic genesis obligatory
influences the joint blood flow speed [6]. This spasm
may develop into ischemia with dystrophic and sclerotic
processes formation in joint tissue which in many ways
defines the particulars of clinical evidence of primary
ankle joint osteoarthritis and its delayed follow-up [7,
8]. The investigation of these mechanisms increases the
opportunities of complications prognosis and reveals
new horizons for treatment and rehabilitation procedures
planning.

Goal of the research: investigate the hemodynamic
indices in long-term period in lower leg arteries in
patients with mild ankle joint osteoarthritis.

Materials and methods

The study included two groups of patients. The firs
group — 182 patients at the age of 29—65 y.o. in long-
term period with mild ankle joint osteoarthritis (follow-
up 10 years) and the second group — control (healthy)
group — 58 people without ankle joint osteoarthritis.

To make comparative assessment of lower leg
arteries the duplex ultrasonography screening of lower
leg arteries was performed for all the patients both with
mild ankle joint osteoarthritis in long-term period and in
healthy group. The examination was done by standard
method of three dimensions scanning using linear
(frequency 7MHz) and sectoral (frequency 2.5MHz)
sensors of ultrasound system [9].

For the investigation of lower leg arteries state by
duplex ultrasonography screening in standard method

28

was evaluated the following parameters: vascular
permeability, presence, size and structure intravascular
changes, arteries diameter (during systole and diastole
with calculation of pulsation rate according to the
formula Dsyst / Ddiast), arteria pulsatility index (PI),
Intima-Media-Reflex (IMR), their diameter and peak
systolic velocity (Vps) [10, 11]. In all quantitative
parameters their average value measured in pair
segments of contralateral vessels was analyzed.

The path of lower leg artery was evaluated
(deformation presence or absence, visual appearance,
arc, C-shaped tortuosity, S-shaped tortuosity, loop-
shaped tortuosity), vessel lumen condition to exclude
stenosis-occlusive lesion in presence of atheromatous
plaque (determining the degree of stenosis by area) [11].

The degree of vessel stenosis was calculated taking
into account the area of the vessel and atheromatous
plaque area, using the computer of US-scanner
according to the formula A(%) = [(A1-A2)/A1] x100%,
where A1 — is the greater area and A2 — is the smaller
area. Moreover, we took into account the changes and
conditionally separated the following models of arteries
transformation: no changes, with less than 50% stenosis,
with path deformation, coexistent affection (stenosis
less than 50% and vascular tortuosity). The cases with
stenosis of one or more arteries more than 50% were
not included.

The scan was performed in patients in supine
position. The sensor was placed on the posterior surface
of low leg muscles for visualization. The examination
was performed using different modes — pulsed Doppler
mode (PW-mode), color Doppler coding (CD-mode)
and two-dimensional gray-scale sonography (B-mode).
In B-mode on both sides were measured: the diameter
of the leg artery at its lower third, the intima-media
complex thickness in the region of its maximum visual
thickening [9].

Excell and STATISTICA 10.0 programs were used
for statistical data processing.

Results
To determine the norm in all control group patients,
the diameters of the anterior and posterior tibial arteries
of the lower leg were measured, which amounted
to 5,77+0,47 mm u 4,91+0,34 mm respectively.
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The magnitude of vascular wall pulsation of the in the
vessels of the lower leg was equal to 1,33+0,13 mm.

Quantitative (linear) parameters of blood flow
in the lower leg arteries were: for the anterior tibial
artery- 67,85+22,1 sm/s; for the posterior tibial artery —
53,19+17,6 sm/s.

The ripple index in these arteries ranged from —
2,33+0,6. Vps in the control group for the anterior tibial
artery was 72,5+15,8 sm/s, and Vps for the posterior
tibial artery 61,9+14,2 sm/s.

When studying with the duplex scanning method
in patients in the long-term period of mild ankle joint
osteoarthritis, the diameter of the arteries did not differ
in absolute values from the diameter of the vessels in
the control group and corresponded to the anterior tibial
artery — 5,67+0,34 mm, to the posterior tibial artery —
4,88+0,48 mm. The thickness of the IMR in lower leg
arteries was significantly greater than in control group
patients (p<0,05) and rated 1,07+0,21 mm. The wall

ripple also exceeded the corresponding values in the
control group and amounted to 1,39+0,22 mm (p<0,05).

The blood flow in the lower leg arteries linearly did
not significantly differ from that in the control group
(p>0,05). In terms of absolute values, Vps in the anterior
tibial artery was slightly lower than in the control group
and amounted to 64.41+12.43 cm/s, in the posterior
tibial artery it was slightly higher and was equal to
57,41+13,5 cm/s. PI, which allows us to evaluate the
magnitude of peripheral resistance, corresponded to
2.28+0.33 and was unreliably higher than in control
group patients.

The overwhelming majority of patients in
the control group (32 patients — 94.2%) had no
intravascular changes and leg arteries disorders (Table
1). Of all the control group patients, only one (2.9%)
had a posterior tibial artery deformity the type of
S-shaped tortuosity, which, according to the scan, was
hemodynamically insignificant.

Table 1
The frequency of deformations, stenosis and tibial arteries combined lesions in patients in the follow-up period
of mild ankle joint osteoarthritis
Indexes Mild ankle jom: g;;eoarthrltls (n= Control group (n=58) P
No changes 142 (78,0%) 32 (94,2%) <0,05
Stenosis 6 (3,3%) 1(2,9%) >0,05
Deformation and tortuosity 34 (18,7%) 1(2,9%) <0,05

Stenosis was revealed in 6 (3,3%) patients with mild
ankle joint osteoarthritis, in 34 (18,7%) — deformation
and tortuosity were present. Moreover, in 6 of them
S-shaped tortuosity of both tibial arteries path of was
observed, which was to 3.3% in the group.

The analysis of hemodynamic parameters in
patients with a mild ankle joint osteoarthritis, compared
with those in the control group, showed an increase in
linear velocity of blood flow with a further tendency
to normalization and even decrease in the long-term
period (Table 2).

Table 2
Hemodynamic parameters in patients with mild ankle joint osteoarthritis at different follow-up periods
in comparison with the control group
Patient groups
; Patients with mild ankle joint osteoarthritis
Hemodynamic Indexes (1 821) Control group P
n=58
Follow-up period Acute period ( )
Linear velocity of blood flow systolic 76,01+12,91 94,35+12,70 77,03+11,23 P >0,05
Linear velocity of blood flow average 46,81+7,71 61,22+7,79 48,5616,53 P >0,05
Linear velocity of blood flow diastolic 33,427,224 45,16+7,74 35,19+8,29 P >0,05
Pl 0,82+0,11 0,79+0,12 0,74+0,21 P <0,05
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Signs of perfusion difficulty accompanying the
development of high blood pressure syndrome in the
lower leg arteries were observed in 122 (67.0%) patients,
while in the vast majority of cases (106 out of 122 cases,
86.9%), the signs of difficult perfusion were bilateral.

The main hemodynamic parameters in the low
leg arteries in different periods of mild ankle joint
osteoarthritis are shown in the table 3.

Table 3

The main hemodynamic parameters in patients with a mild ankle joint osteoarthritis at different observation times

patients with a mild ankle joint osteoarthritis (n=182)

Hemodynamic Indexes in low leg arteries

Follow-up period Acute period
Increased linear velocity of blood flow 52 (28,6%) 136 (75,6%)
Normal linear velocity of blood flow 26 (14,3%) 38 (20,0%)
Decreased linear velocity of blood flow 104 (57,1%) 8 (4,4%)
Increased PI 54 (29,7%) -
Normal PI 128 (70,3%) 148 (81,3%)
Decreased PI 0 (0%) -
Blood flow asymmetry 124 (68,1%) 142 (78,1%)

At the time of the examination in the long-term
period, in patients with a mild ankle joint osteoarthritis
the following blood circulation indices in the lower
leg arteries were revealed: in 52 (28.6%), a moderate
increase in the average linear velocity of blood flow;
26 (14.3%) had linear velocity of blood flow within
normal parameters; in 104 (57.1%) — linear velocity
of blood flow was reduced. Moreover, the asymmetry
of linear velocity of blood flow did not go beyond the
norm in 128 (68.1%) patients.

PI was determined within normal limits in 24 (13.2%)
patients, in the remaining 158 (86.8%), it significantly
exceeded the PI of control group. In all patients with
the syndrome of vegetovascular dystonia domination
in anamnesis, a significant increase in linear velocity
of blood flow in the lower leg arteries was detected,
mainly due to diastolic speed. In this group of patients,
PI was moderately increased in 54 (29.7%) patients, in
128 (70.5%) — it was within normal limits. PI increase
indicated the possible development of the syndrome of
high pressure in the lower leg arteries in patients.

Hemodynamic parameters in the acute period
of mild ankle joint osteoarthritis were obtained by
analyzing the primary documentation. The analysis of
the examined patient’s primary documentation showed
the increase in linear velocity of blood flow in 136
(75.6%), and a decrease in 8 (4.4%) patients during the
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acute period of ankle joint osteoarthritis. Normal linear
velocity of blood flow indicators was determined in 38
(20.0%) cases. Linear velocity of blood flow asymmetry
was observed in 142 (78.1%) patients, and normal PI
was observed in 148 (81.3%) patients.

Discussion

Large arteries are known to perform two main
functions in the human body. On the one hand, they
are an anatomical substrate for ensuring adequate blood
flow in various areas of the human body, on the other
hand, the continuous pressure gradient between arteries
and veins is formed as a result of their discrete work
(Nichols W.W.et al., 1998). Both of these functions are
interconnected and determine each other.

The state of IMR (thickness, echogenicity,
degree of differentiation into layers) is the main
ultrasound indicator that allows to indirectly assess
the presence of structural changes in the vascular
wall [12]. In most patients in the long-term period of
ankle joint osteoarthritis, a relatively equal increase in
the echogenicity of the IMR of the lower leg vessels
was observed with a complete or partial loss of its
differentiation into layers. Revealed changes can be
considered as signs of elastofibrosis and arteriosclerosis
[10, 13]. Actually, we measured IMR thickness to make
an objective assessment of the degree of its structural
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changes [11]. Along with the lower leg vessels walls
structural changes, their diameters also change, which
was observed in our patients. This phenomenon
occurrence, apparently, is of a compensatory nature
and is aimed at preventing of blood flow volume
level decrease. The degree of compensatory dilatation
depends both on the way of clinical disease course and
on the other factors such as the disease duration and
severity [6, 14, 15]. The increased influence of each
of them leads to an augmentation in the compensatory
dilatation degree, which is consistent with the results
of comparisons obtained for the IMR thickness [8].
Thus, according to medical records, a moderate
increase in the linear blood flow velocity in the lower
leg arteries was noted, with a further tendency towards
its normalization, and even decrease, in the majority of
patients with mild ankle joint osteoarthritis in the acute
period. At the same time, PI changes were directed
towards its increase, which indicated the possible
development of the increased pressure syndrome in
the leg arteries of the patients [10, 11, 16]. The outlined
trends were fully confirmed by examination of patients
in the long-term period of ankle joint osteoarthritis.

Conclusions

1. With a mild ankle joint osteoarthritis, hemodynamic
changes are observed in the form of inadequate
perfusion and impaired vascular autoregulation,
which can cause secondary damage.

2. Due to difficult perfusion, mild ankle joint
osteoarthritis develops high pressure syndrome
in the lower leg arteries. The linear velocity of
blood flow increase tends to normalize and further
decrease, and the PI, on the contrary, tends to
increase in the long term.

3. Changes in the lower third of the lower leg
arteries by the type of deformity, tortuosity and
stenosis in the long-term period of mild ankle
joint osteoarthritis are 22%, which indicates the
requirement to pay more attention in therapeutic and
rehabilitation measures selection for this category
of patients, due to underestimation of their general
condition.

TRAUMATOLOGY

WccnenoBanusi, IpoBe/ieHHbIe B TIOC/Ie[HUE Jle-
csTUeTus 1o npobseme fedopMUpyloLero apTposa
rojeHocTorHoro cycrara (JJAT'C), Bce 6oree yoexxiatoT
B TOM, UTO CPe/Ii MHOTOUMC/IEHHBIX SHZOTeHHBIX U K-
30reHHBIX (haKTOPOB, BAUSIOIIMX Ha (OpMUpPOBaHUe
1 KJIMHUYeCKoe TeyeHHue TOC/e[CTBUM 3TOTo 3a00-
JieBaHusl, JOMUHUDPYET cOCyauCThIi (akTop [1]. TTpu
TpPaBMaTHUeCKOM WK TF0O0M /IPYyroM MOBpeX/IeHUN
rO/IEHOCTOITHOTO CyCTaBa OoJbIloe 3HaueHre B (hopMu-
POBAHUM MeCTHOM BacKY/ISIPHOM TIaTO/IOTMK Ha PAHHUX
CTaZIUsIX €ro Pa3BUTHS TIPUIaeTCs Ba3ocnasmy [2, 3].
B uacTHOCTH, yCTaHOB/IEHO, UTO apTePUU rOJIeHH pea-
TYpYyIOT Ha MeXaHUUeCcKoe pas3/pakeHre COKpallieHheM
I71a/IKOW MYCKY/IaTypbl, KOTOPOe MOXKeT OBbITh Kak KpaT-
KOBPEMEHHBIM, TakK U 0oJiee Tpo/[0/DKUTETbHBIM [4].
TpaBmMaTHueCKuii Cria3M 3TUX COCYZ0B 00bIYHO Oua-
TepasbHbI. OCOOEHHO 3TOMY CIa3My MOJBEpPrarTCs
KPYTIHBIE apTepUabHble CTBOJbL. B MeHbI1el Mepe 310
OTHOCHUTCS K MeJIKUM apTepusiM. Cria3m rpeumyiije-
CTBEHHO BbIPaKeH B OEpIIOBBIX apTepusiX, KakK peakLusi
Ha TpPaBMY U BCJIe/ICTBHE X HaTsDKeHUs Tpu Hel [5].

CrnasM CcOCy/l0B TPaBMaTHUeCKOro reHe3a Hern30oex-
HO CKa3bIBaeTCsl Ha CKOPOCTU KPOBOTOKA B CycCTaBe [6].
OH MOXKeT TiepepacTarh B HILIEMHIO C (JOPMUPOBaHUEM
IUCTpo(rUeCKUX U CKIePOTUUeCKUX TIPOLIeCCOB B TKa-
HSIX CyCTaBa, YTO BO MHOTOM OTIpe/iesisieT 0COOeHHOCTH
K/IMHAYEeCKYX MTPOsIB/IEHNH, KaK Haua/lbHbIX MTPOsIB/IEHUI
OAT'C, Tak ¥ ero noc/ieACTBUI B OTJa/leHHOM Tepu-
ozie [7, 8]. I3yueHHne 3TUX MeXaHU3MOB pacCllpsieT
BO3MO)XHOCTH MPHY MMPOTHO3UPOBAHUU OCTIOXKHEHUHN
Y OTKpbIBaeT HOBbIe BO3MOXXHOCTH /1715 T/IaHWPOBAHUS
neyeOHBIX U peabUIUTAL[UOHHBIX MEPOTIPUSITHH.

Llens uccnenoBaHusi — U3yueHue rokasaresei
reMOZIMHAMUKH B MaruCTpa/bHbIX apTepHUsiX TO/IeH!
y 60/bHBIX B OoTAaieHHOM riepuoje JAT'C B jierkoi
CTereHw.

MaTepMaﬂbI n mMmeTobl

B uccnenoBanve ObUIA BK/TIOUEHBI /[Be TPYIIIbI
nauyeHToB. [lepBas — 182 yesioBeka B Bo3pacTte OT 29
[0 65 et B otanenHoM nepuoze (10 net) JAT'C ner-
KOW CTereHU TSKeCTH U BTopasi — KOHTPOJIbHas (340po-
Basi) rpymmna u3 58 uesnosek 6e3 [JAT'C. ViccnenoBanue
npoBoAMIoch Ha 6aze PI'BBOY BITO «BoeHHO-Menu-
1MHCKast akazemust uM C.M. KupoBa» 1 6b110 0100peH0
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3TUYeCKUM KOMUTETOM JJaHHOTO YUpeXX/eHus. Y Bcex
MaLeHTOoB T0/Iy4YeHO MH(OPMHPOBaHHOE Coriacue
Ha 00pabOoTKy repcoHa/IbHbIX [JaHHBIX M Ha y4acTHe
B MCC/Ie[JOBaHHUH.

Bcewm maiuenTam c jierkout crenensto JAT'C
B OCTPOM M OT/IaJIeHHOM Teprofax Mocje TpaBMblI IPo-
BO/IU/IOCh AIyT/IEKCHOe CKaHUPOBaHKWe MarrucTpasabHbIX
apTepuii roneHu. [1711 cpaBHUTETbHOM OL|EHKU JaHHOe
HCCrie/ioBaHKe TakKe MCI0/Ib30Bald U B KOHTPOJIbHOMN
37I0pOBOH rpyrire (0 OOIIeNPUHSATON METOMKE TyTeM
CKaHWPOBaHMUsI B TPeX IJIOCKOCTSIX C UCI0/Ib30BaHKEM
nvHeliHoro (yactora 7 MTI'11) U cekTopHOTO (4acToTa
2,5 MTI'1y) jaTumKoB yabTPa3ByKOBOM crcTeMbl Acuson
128XP/10 (CIIA)) [9].

B aprepusix rosieHu olieHBa/IU TakKKe rapamMeTphl:
MPOXOJUMOCTb COCY/IOB, Ha/IMuMe, pa3Mepbl U CTPYKTY-
Py BHYTPUCOCYAUCTBIX U3MEHeHUI; uaMeTp apTepuil
(B cuCTOMY M ;MACTO/TY C PACUETOM BeJTMUMHBI MMy IbCa-
1y 1o gopmysne Dsyst / Ddiast), UHAeKC Ty/IbCaliuu
aprepuu (PI), TonuuHy KoMIjieKca UHTUMa-Meua
(KUM), ux nraMeTp U MUKOBYIO CUCTOTMUECKYHO CKO-
pocTb KpoBoToKa (Vps) [10, 11]. CpeaHee 3HaueHue,
M3MepeHHOe B MapHbIX CerMeHTax KOHTpasiaTepaibHbIX
COCYJI0B, BO BCEX KOJIMYECTBEHHbIX [MapameTpax Moj-
Beprasioch aHaau3y ero.

17151 NCKMTIOYeHUsI CTeHO030-0K/TH03MPYIOLLEro rnopa-
YKeHUsl, TIPY HaJIMYMY aTepOCK/IePOTHUECKOM OJISIIIKN
OLIEHUBAJIOCh COCTOSIHME MPOCBETAa COCY/0B (C orpeze-
JIeHVeM CTelleHH CTeHO03a T10 TIOLa i), @ TakxKe XOZ, ap-
Tepuii rojieHy (HaiMure Uiv OTCYyTCTBHYe flehopMariui,
ux Buji — n3rub, C-obpa3Hasi U3BUTOCTh, S-00pa3Hast
WU3BUTOCTh, U3BUTOCTh TI0 TUITY TieTnin) [11].

C yueToM BbIsIB/IeHHbIX U3MEeHeHHH YCI0BHO BbI-
JleNsTMCh CIeAyIole MO/ie/iv MepecTPONKY apTepuii:
0e3 n3MeHeHHH, co cTeHO3aMu MeHee 50%, ¢ aedop-
MaLMsSMM X0/]a U COUeTaHHbIM MOPa’kKeHHeM (CTeHO3
MeHee 50% U U3BUTOCTH cocyfa). [Ipu aTom ciayuau
CO CTeHO3aMH MIPOCBeTa OIHOM U3 apTepuii bosee 50%
He YUWThIBa/IH.

CoriacHO NPOTOKOTy 00C/IeJ0BaHNsI CKAHUPOBAHKEe
TIPOBOJW/IU B NOJIO)KEHUH JieXKa Ha CrvHe. [1aTuuK yib-
TPa3BYKOBOM CHCTEMBI /i1 00eCrieyeHust ONTUMAa/TbHOU
BH3ya/M3aliuy pacriojiaraiy 1o 3a/jHel TOBePXHOCTH
MBILILL To/ieHel. MiccieoBaHue 0Cy1eCTBIs/IOCh C UC-
T0/1b30BaHKeM Pa3/MUHbIX PEKUMOB CKAHUPOBaHUS —
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HMMITY/TbCHOTO JIOTIIEPOBCKOTO pexkuma (PW-pexxum),
L[BETOBOTO JIOMIIEPOBCKOro KopupoBaHus (CD-pexxrm)
Y pe>kKruMa JIByMepHOU cepo-1IKaabHOU 3xorpaduu
(B-pexxum). B B-pexxume c 06enx CTOpOH u3Mepsi-
JIACh: IMaMeTp apTepyU roJleH! — Ha YPOBHE ee HYDKHel
TpeTH, TonmyHa KVIM B 061acTi ee MakCUMaTbHOTO
BU3yaJIbHOTO yTOmieHus [9].

Cratrctrueckasi 00paboTKa JaHHBIX TTPOU3BOIN-
J1ach C UCTI0J/Ib30BaHUEM TIPUK/IaZHbIX riporpamm Excell
u STATISTICA 10.0. OT/inumst cudTany CTaTUCTUUECKH
3HAaUMMBIMU MPU 3HAUEHUSIX JOCTOBepHOCTH P < 0,05.

PesynbraTbhl ucCnepgoBaHus

Ha nepBoMm 3Tare rnpoBoJjyU/IMCh UCC/Ie[0BaHUS
MarucTpanabHbIX apTepUil rojieH! y BCeX MaleHTOB
KOHTPOJIbHOM T'PyTIbl. BbiM onpesiesieHsl JuaMeTpbl
repefiHel U 3a/iHel 00sblIe6epIIOBBIX apTepuid ro-
JIEHU, COCTaBUBILIMX COOTBETCTBEHHO 5,77+0,47 MM
1 4,91+0,34 MM, a TakKe BeJTMYMHA MyJIbCal[dUd COCY-
JIICTOM CTEHKH B COCY/jaX rOJIeHH, KOTopasi paBHs/Iach
1,33+£0,13 mm.

3HaueHUst KOIMUeCTBEHHbIX (JIMHEeUHbIX) TTapame-
TPOB KPOBOTOKA B MarvCTpa/bHbIX apTEPUSX FOJIeHU
COCTaBWIH: JIJIsI IepeiHel 6ombIiebeplioBol apTe-
pun — 67,85+22,1 cm/c; agist 3aaHelt 6ombiiiebeprioBoi
aprepun — 53,19+17,6 cwm/c.

VPps B KOHTPOJILHOM TPyTITIe [/is1 Tiepe/iHeli OobIiie-
GeprioBoii aprepuu coctaBui 72,5+15,8 cm/c, a Vps st
3aHel OonbliiebepiioBoii aprepun — 61,9+14,2 cm/c.
WH/ieKc my/nbcaliy B apTepusix y JaHHOU KaTeropuu
o0cneoBaHHBIX Koebancs B rpegenax — 2,3340,6.

[1pu nccnef0BaHUM METOJOM JYTIJIEKCHOTO CKa-
HUPOBaHUs y NaLlMeHTOB B OTJa/IeHHOM Tepuo/ie Jier-
kot popmbl TAT'C auameTp apTepwii o abCOFOTHBIM
3HaueHUsIM He OT/IMYaJICs OT AraMeTpa COCY|0B B KOH-
TPOJILHOM T'PyTITie ¥ COCTAaBJIST [/1s1 TiepeiHel 60J1b-
mebep1joBou aprepu — 5,67+0,34 MM, 17151 3a1HeH
6osbiIeOep1ioBOi apTepun — 4,88+0,48 mm. TommHa
KM B apTepusix rosieHu Oblia ZOCTOBEPHO OoJibilLIe,
yeM y TallMeHTOB KOHTPO/IbHOM rpytirsl, (p<0,05) u co-
craBuia 1,07+0,21 mwm. [lynbcanys CTeHOK Takxe Tipe-
BbIllIa/1a COOTBETCTBYIOLIMe 3HAYeHUsI B KOHTPOJIbHOM
rpymre u coctasmsiia 1,39+0,22 mm (p<0,05).

Y nauueHToB c sierkoii crernieHsto JJAI'C KpoBoTOK
B apTepusiX T0JIeHU TI0 JIMHEMHbIM NapaMeTpaM /J0CTO-
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BEePHO He OT/INYaJICsl OT TaKOBOTO B TPyTIIie KOHTPOJIS
(p>0,05). ITo abcomoTHEIM 3HaUEeHHSIM VS B IepeHei
Gonbl11e0epLi0BOY apTepyy Oblla HECKOJIBKO HIDKE, UeM
B KOHTPOJILHOM TIpyTInie, U coctaBuma 64,41+12,43 cm/c,
B 3a7iHeH 00/1blIe0epIioBOM apTEPUH — HECKOJIBKO
BbIIIIe ¥ paBHsIach 57,41+13,5 cv/c. PI, mo3Bossitoruii
CYOUTB O BeJTMUMHe Tiepru¢)epruueckoro COpoTHUBIeHUS,
cootBeTcTBOBAJ 2,28+0,33 1 HEZIOCTOBEPHO OB BHIIIIE,
YyeM y TaliMUeHTOB KOHTPOJIbHOM I'PYTIMbI.

[TpeBanupytoiriee 6OIBIIMHCTBO KOHTPOJIBHOM
rpynnsl (32 uenoBeka — 94,2%) He UMeI0 HUKAKUX
BHYTPHUCOCY/IUCTBIX U3MEHEeHUM W HapyLIeHUM Xoza
aptepuii rosienu (Tab6. 1). 13 Bcex MarjeHTOB KOH-
TPOMBHOM IPyMIbI JIUILB Y ofHOro (2,9%) BCTpeTuiach
nedopMarius xozia 3aHel 60/bIIe6epIioBoi apTepun
1o TUMy S-00pa3HOi U3BUTOCTH, OFHAKO TI0 IaHHBIM
CKaHWPOBaHUs OHa Obl/Ta reMoJMHaMUYeCKU He3Haurma.

Tabnuya 1

YacTtoTa gedopmaLuii, CTEHO30B M COYETaHHbIX NMopaXkeHul 60/blue6epLoBbIX apTepuit
y 60NbHbIX B OTAaNEHHOM nepuoae nerkoi ctaguu JArC

Moka3zaTenu Jerkas ctagus JAIC (n= 182) KoHTponbHas rpynna (n=58) p
bes nameHeHui 142 (78,0%) 32 (94,2%) <0,05
CTeHo3MpoBaHue 6 (3,3%) 1(2,9%) >0,05
Ledopmaums M U3BUTOCTb 34 (18,7%) 1(2,9%) <0,05

Y 6 (3,3%) nauuenToB nerkoi crenenu JAT'C
OBL/IO BBISIB/IEHO CTeHO3UpOBaHue, v 34 (18,7%) —
nedopMaryst 1 U3BUTOCTb. [Ipruem y 6 U3 HUX Habmo-
Janach S-obpa3Hasi U3BUTOCTh X0Zia 00enx OoJbIiie-
0epLIOBBIX apTepuH, uTo cocTaBuIoO 3,3% 10 TpyIIIe.

[1pu aHanM3e remojJMHaMUYeCKUX MOKa3aresen

y NaLMeHTOB, MepeHecIInX jerkyr crtaguto JAT'C,
10 CPaBHEHUIO C T0Ka3aTeIssMUA B KOHTPOJIbHOM IpyT-
1ie Ob110 BhIsiBJIeHO ToBbiiieHre JICK ¢ panmbHeiiei
TeH/leHLIMel K HOpMan3aLyK 1 Ja)ke CHW)KEHUIO B OT-
naneHHoM repuoge (Tab. 2).

Tabnuya 2

MokasaTenu reMoAUHaMuUKK Y 60MbHbIX € Nierkoi cragueit [IAIC B pa3nuuyHble CPOKU KaTaMHECTMUYECKOro HabnogeHus
B CPaBHEHUU C KOHTPO/NbHOW rpynno

Ipynnbl nauueHToB
MNokasaTenu MauuenTbl ¢ nerkon ctaauent JLAIC osteoarthritis
reMoAvHaMMKM (n=182) KoHTponbHas P
OTpaneHHbli OcTpblii lpynna (n=58)
Mepuop Mepuop

JICK cuctonuyeckas 76,01£12,91 94,35+12,70 77,03+11,23 P >0,05
JICK cpepHan 46,8147,71 61,22+7,79 48,5616,53 P >0,05
JICK pnactonuyeckas 33,42+7,24 4516+7,74 35,19+8,29 P >0,05
Pl 0,82£0,11 0,79+0,12 0,74+0,21 P <0,05

[Tpu3Haku 3aTpyjHeHHOM nepdy3uy, CONPOBO-
JKZaBLIYe pa3sBUTHe CUH/POMA IOBBILIEHHOIO /laBjie-
HUS B apTepusix rojieHy, oTMeuanucs y 122 (67,0%)
TNalleHToB, PYU 3TOM B NOZaB/IsitoLL{eM OOJIbILIMHCTBE
ciyyaeB (106 u3 122 nabmogenuii — 86,9%) npu3Haku

TRAUMATOLOGY

3aTpyAHeHHO repdy3un 6bUN JBYXCTOPOHHUMH.

OcHOBHBIe reMoIMHAMUYeCKHe [10Ka3aTe/Id B apTe-
pusiX rojieHy B pasHele neprozsl JJAT'C nerkoit crerneHn
TpuBeieHbl B Tabuie 3.
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Tabnuya 3

OCHOBHble reMogMHaMMYeCcKue noka3aTesnu y NaLueHToB ¢ Jierkoi creneHbto [JAIC B pa3niMyHbie CPOKU HabGNOgeHuUs.

Moka3aTenu reMoAMHaMMNKWU B apTepUsiX roseHn

MauueHTbl ¢ nerkoit AAIC (n=182)

OTAaneHHbI nepuop, OcTpbin nepuog
YeenuyerHas JICK 52 (28,6%) 136 (75,6%)
HopmanbHas JICK 26 (14,3%) 38 (20,0%)
CHuxeHHas JICK 104 (57,1%) 8 (4,4%)
YBenuyeHHblit Pl 54 (29,7%) -
HopmarbHbiit Pl 128 (70,3%) 148 (81,3%)
CHWXeHHBI Pl 0 (0%) -
ACYMMETPUSA KPOBOTOKA 124 (68,1%) 142 (78,1%)
¥ narjueHToB c nerkoii cragueit [JAT'C Ha MOMeHT O6cyxaeHue

o0ceoBaHus B OT/Ia/IeHHOM TIepro/ie ObUTH BbISIB/IEHbBI
CJlefiyroIIye TIoKa3aTesiu KpoBooOpallieHst B apTepu-
X TosieHu: y 52 (28,6%) — yMepeHHOe yBeuueHue
cpenHeld MMHeHOW ckopocTu KpoBoToka (JICK); y 26
(14,3%) — JICK B npe[iesiax HOpMa/ibHbIX TIapaMeTPOB;
y 104 (57,1%) — JICK 6bi1a cHkeHa. [1py 3ToM acum-
Metpusi JICK He BbIxo/u/a 3a ripefiesibl HOpMbI y 128
(68,1%) marmeHTOB.

PI onpesiensinics B npesienax HOpMbI y 24 (13,2%)
nalyeHToB, y octanbHbix 158 (86,8%) — nocroBepHO
TpeBbIlIa/l [I0Ka3aTe/ v KOHTPOJIbHOW TPYIIBL. Y BCeX
O0MBHBIX, B KJIMHUUECKON KapTuHe 3a00/ieBaHUS KO-
TOPBIX TIpeob/1aziasl CUHIPOM BereTOCOCYAUCTOM U-
CTOHMH, OBbUIO 0OHAPY>KEHO /J0CTOBEPHOE TIOBBIIIIEHHEe
JICK B apTepusix TojieHH, IIpeuMYLL[eCTBeHHO 3a CYeT
[TMACTOJTUUECKOM CKOPOCTH. B 3TOM rpyrire 60/bHbBIX
PI 6bu1 yMepeHHO TOBbIIIeH y 54 (29,7%) GO/bHBIX,
y 128 (70,5%) — B nipejesiax HOPMbI. YBenuuyeHue
My/bCALJMOHHOTO UH/IeKCa CBU/ETE/TbCTBOBAJIO O BO3-
MO’KHOM Pa3BUTHH y OOBHBIX CUH/JPOMA MOBBIILIEHHOTO
JlaB/IeHUs] B apTepUsiX TOJIeHH.

lemoprHaMyuecKkye rokasaTe B OCTPOM IepU-
ofie yierkoii crereny JJAT'C nonyueHbl yTeM aHaiv3a
TePBUYHOM JOKYMeHTaI[uu. ¥ 00ce/JoBaHHbIX 00/Tb-
HBIX [PU aHaJ/lM3e NepBUYHOM JOKyMeHTal[ii OCTPOro
nepuoga JAT'C ysemmuenue JICK Habmomanocs y 136
(75,6%), a carkenre — y 8 (4,4%) nauyentoB. Coxpa-
HeHue Ti0Ka3areseii JICK B mpe/iesiax HOpMBbI OTipejie-
nsinock B 38 (20,0%) Habmonenusix. Acummertpust JICK
otmeuasnack y 142 (78,1%) 6onbHbIX, a PI B ipesenax
HopMbl — y 148 (81,3%) naijueHTOB.
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Kak 13BeCTHO, KpyIHbIe apTep1H BBITIO/HSIOT B Op-
raHu3Me uesioBeKa /iBe OCHOBHBIe GyHKIUH. C Of/HOM
CTOPOHBI, OHU SIBJISTFOTCST aHATOMHUUeCKUM CyOCcTpaToM
J1st obecrieueHus aIeKBaTHOTO KPOBOTOKA B Pa3/inuy-
HBIX 00/1aCTSX UesI0BeYeCKOoro Tesa, C JPyroi CTopo-
HBI, UMEHHO Os1arofiapsi UM B pe3yJibTaTe JUCKPeTHOMN
paboThI TPOUCXOAUT POPMHUPOBaHKE HETIPEPLIBHOTO
rpajiieHTa JjaBjeHust MeXAy apTepusMHU U BeHaMH
(Nichols W.W.et al., 1998). O6e 3Tu HDyHKIMH B3au-
MOCBSI3aHbI U IETEPMUHUPYIOT JPYT /IpyTa.

OCHOBHBIM y/bTPa3ByKOBBIM I0Ka3aTesieM, TI03BO-
JISTFOIIIUM KOCBEHHO OLIeHUTb HajTiuue CTPYKTYPHOM
MepecTPONKY COCY/IUCTOM CTEHKU, SIB/ISIETCSI COCTOSTHYE
KWM (ToniuHa, 5XOreHHOCTh, cTerneHb auddepen-
LIUPOBKH Ha c/1oM) [12]. ¥ GosbIIMHCTBA OO/TBHBIX
B oT/jaieHHoM niepuogie JJAT'C oTMeuanoch OTHOCH-
TeJIbHO paBHOMEPHOE MOBbILIeHKe 3XoreHHoctd KM
COCY/IOB T0JIEHH C TIOJTHOW WJTM YaCTUUHOM yTpaToi ero
I depeHLIMPOBKY Ha C/10U. BhisiB/sieMble U3MeHeHHst
MOTYT pacLieHMBaThCs Kak 0ToOpakeHue 3mactodubposa
1 apreprocksiepo3a [10, 13]. CobcTBeHHO, 151 00b-
€KTUBHOM OIIeHKU CTeleHU CTPYKTYPHBIX U3MeHeHUH
KHWM ripoBogsT n3MepeHye ero To/uHbl [11]. OgHo-
BPEMEHHO CO CTPYKTYPHOM NepeCcTPOMKOI CTEHOK COCY-
[JIOB TOJ/IeHU TIPOUCXOJUT U3MeHeHNe UX JUaMeTpOB, UTO
1 HaO/MI0ZIaoCh y HAIIMX TaleHToB. Bo3HMKHOBeHNe
JlaHHOTO (heHOMeHa, T0-BUJUMOMY, HOCUT KOMITeHCa-
TOPHBIM XapaKTep W HarpaB/ieHO Ha Mpej0TBpallieHre
CHIDKEHUs YPOBHsI 00beMHOTr0 KpOBOTOKa. CTerneHb
KOMITeHCATOPHOM AW/aTal[iy 3aBUCUT Kak OT BapyUaHTa
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K/IMHAYeCKOTO TeueHUsi 3abosieBaHMs, TakK U OT psifia
JpYyrux (pakTopoB — MPOAO/DKUTETBHOCTH U CTENIeHU
TsbKecTH 3aboneBanus [6, 14, 15]. YcuneHue BIussHUAS
Ka)X[J0r0 U3 HUX BeJleT K YBeJIMUEHUIO CTeNeHr KOMIIeH-
CaTOPHOM /iW/aTaLy, YTO COITIaCyeTCsl C pe3y/bTaTaMy
COMOCTaB/IeHUM, MOYyUeHHbIX /18 ToAuHbl KM,
YuurteiBas, 4TO BbILLIeNIepeYC/IeHHbIe U3MeHeHUs Ha-
O/TFO/ATOTCS Y TALMeHTOB C jierkoi cremneHbio JJAT'C,
He CTOUT HeZI00LIeHHBaTh UX 00Illee COCTOSTHUE TIPU
BBICTPAMBAHUM TaKTUKH JIeUeHUs U peabunmuraryu [8].

B xo[e nmpoBesjeHHOI0 UCC/IeJ0BaHUs B OCTPOM
repuoze c jerkou craaveit [IAT'C Obl0 BBISIBIEHO
yMepeHHOe TOBbIILIeHNe JIMHEeHHOM CKOPOCTH KPOBOTOKA
B MarvCTPasbHBIX apTepUsiX ToieH! y OOJIbIIIMHCTBA T1a-
LIMeHTOB, B Jja/ibHeMIIIeM Hab/rofianack HopMaIn3aLys
JICK u paxxe ee cHKeHue. B To »ke BpeMsl BbIsIB/IeHa
TeH/IeHLIUS K yBe/IMYeHUIO IyJ/IbCalJMOHHOI0 NH/eK-
ca, 4YTO CBU/IeTeTLCTBOBAIO O BO3MOKHOM pa3BUTUU
y JAHHOM KaTeropuy narjyieHTOB CMH/POMa MOBbILLIEeH-
HOTO /1aB/IeHHsI B apTepUsIX TOJIeHH, YTO COIIacyeTcst
¢ MHeHWeM /ipyrux aBTopoB [10, 11, 16]. HameueHHbIe
M3MeHeHUs Tpy 00c/iej0BaH|N OO/TBHBIX B OT/Ia/IeHHOM
nieprozie JJAT'C TakKe HallIA CBOe MOATBEPIKIEHHe.

BbiBogbl

1. TTpu nerkoii crenenu [TAT'C Hab/mozat0TCs M3Me-
HEeHUsl TeMOIJMHAMUKY B BU/le HeasleKBaTHOW nepdy3un
Y HapyLlleHUs BaCKY/ISIPHOU ayTOPeryJIsiLiiy, YTO MOXKeT
CTY>KUTb TIPUUMHON BTOPUUHBIX TTOBPEX/E€HUM.

2. Beriencrsue 3arpyaHeHHoM niepdy3uu ripu [JAT'C
JIETKOM CTereHU Pa3BUBAETCsl CUHAPOM BBICOKOTO /aB-
JIeHUsI B apTepusiX rojieHU. YBe/lMueHue JIMHeMHOM CKO-
POCTH KPOBOTOKA MMeeT TeHeHLIMIO0 K HOpMasu3aluu
Y JlaJIbHelIlIeMy CHI)KeHHUIO, a UHZEKC My/IbCaluu,
Hao00POT,— K yBeJMUEHHIO B OTAA/IEHHOM TepHO/e.

3. IamMeHeHus apTepuii HU)KHEW TpeTU ToJjieHU
1o TUny AedopMariyii, I3BUTOCTU U CTEHO30B B OT/a-
JleHHOM Tiepuoge sierkoit crenieHu JAT'C cocraBsieT
22%, 4TO CBH/IETEILCTBYET O HEOOXOIUMOCTH Y 3TOM
KaTeropyy raryeHToB 6osiee MPUCTaTbHOTO BHUMAHUS
ripu niozibope eyeOHBIX U peabuMUTaIMOHHBIX MepO-
TIPUSITHH, BBU/Iy HE/JOOLIEHKH KX OOIL[ero COCTOSIHUS.
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Comparative analysis of the application of virtual and mechanical
articulators in functional diagnostics
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RUDN University, Medical Institute, Moscow, Russian Federation

Abstract. The paper presents the results of examination of patients with articulation disorders of the lower jaw caused by
internal pathology of the TMJ. The purpose of the presented work: to study the effectiveness of the use of mechanical and
virtual articulators in the functional diagnosis of patients with internal TMJ disorders. All patients underwent comprehensive
clinical and instrumental examination including cone-beam computed tomography (CT) and axiographic examination (optical
axiograph Dentograf Prosystom, Russia). CBCT was used to assess the state of the TMJ and determine the individual ratio of
jaw and joint models. When axiography was recorded and analyzed articular trajectories of the lower jaw. In the first group of
patients dynamic occlusion was evaluated using a mechanical articulator, in the second group a virtual articulator was used. It
was revealed that the use of mechanical articulators in functional diagnostics to assess dynamic occlusion is limited and does
not allow to obtain individualized patient data, their efficiency was 75%. The use of virtual articulators allows to evaluate the
dynamic occlusion during opening and closing of the mouth, protrusion and laterotrusion, as well as the continuous movement
of the lower jaw with the registration of all possible dental contacts. Due to the combination of CT data of the patient’s head and
virtual models, the highest accuracy of placing models in the virtual articulator in accordance with the individual characteristics
of patients was achieved.
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CpaBHUTe/IbHBIA aHA/IU3 MPUMEHeHNsI BUPTYa/IbHbIX U MeXaHUYeCKHUX
apPTHKY/JIATOPOB B (yHKLIMOHA/IbHOU JMarHOCTUKE

T.B. UxukBap3ze, E.M. PouuH, B.B. bekpees

Poccuiickuil yHUBepCUTET APY>KObI HApOJIOB,
MepuimHcKuii THCTUTYT, Mocksa, Poccuiickas ®efepariyis

AnHoTtanms. B paboTe nipesicTaB/ieHbl pe3y/ibTaThl 00C/IeA0BaHUs TTALMEHTOB C HAaPYIIEHUSMU apTUKY/ISILIUY HUKHEH uesTro-
CTH, BBI3BaHHBIX BHyTpeHHel natosorvieli BHUC. Llenb nmpezcTapieHHON paboThl — U3yYnTh 3G GEKTUBHOCTb TPUMeHeHHs
MeXaHUYeCKUX U BUPTYaIbHBIX apTUKY/ISITOPOB B (DYHKIIMOHAIBHOW AMarHOCTHKE MarjieHTOB C BHYTPeHHNMH HapyIIeHUsIMU
BHUC. BceM narjpeHTam IpOBOAMIOCH KOMITIEKCHOE KITMHHUECKOe U HHCTPYMeHTa/lbHOe 00C/ieloBaHue, BK/TIOUaBIIIee KOHYC-
HO-/yueByto KoMmbroTepHyto Tomorpaduto (KJIKT) u akcrorpadrueckoe rccnemoBanue (ontruueckuii akcrorpag Dentograf
Prosystom, Poccust). KJIKT ucnonbs3oBanochk Aist oteHkH coctosinus BHUC v onpezenieHust UHAWBUYalbHOTO COOTHOLLIEHUSI
Mo/esiell uemtocTeit ¥ cyctaBoB. [1pu akcrorpadyy perucTpupoBasIi U aHaIM3upOBaji CyCTaBHbIE TPAEKTOPUH [IBHYKEHUS
HIDKHeH yestocTy. B I rpymime naijieHToB AvHaMUYecKast OKK/TI03UsI OLIeHMBAasIach C MCIOb30BaHNEM MeXaHNueCKOTo apTH-
Ky/siTopa, Bo 11 rpyrire mpyMeHsisIi BUPTYa/lbHBIM apTHKY/ISTOP. BhIsiB/IeHO, UTO MpUMeHeHHe MeXaHWYeCKHX apTUKY/ISITOPOB
B (YHKL[MOHA/IbHOM JMarHOCTHKE JJIs OL|eHKH JMHAMUUeCKOW OKK/TFO3MH OTPaHHUEeHO U He TI03BOJISIeT MOYUUTh UHAUBUYaITH-
3VpOBaHHbIe /JaHHbIe MaleHTa, Ux 3G deKTHBHOCTL cocTaBuia 75%. Vcnonp3o0BaHre BUPTYabHBIX apTHUKY/ISITOPOB ITO3BOJISIET
OLIeHUTh JUHAMHWUYEeCKYH0 OKKJIIO3UIO [TPU OTKPBIBAHMU-3aKPbIBAHUN PTa, IPOTPY3UU U JIaTePOTPY3HUH, a TAKKe HellpepbIBHOM
JBV>KEHUH HIXKHEH YeTFOCTH C PErrcTpaLell Bcex BO3MOXKHBIX 3yOHBIX KOHTAKTOB. Barofapsi comelreHuto AaHHbIX KT ronoBsl
MalLeHTa v BUPTyalbHBIX Moziesieli Oblia JOCTUTHYTa MaKCHMabHO BBICOKAsi TOUHOCTh Pa3MelleHrst Mojie/iell B BUPTYabHOM
apTUKY/ISITOPE B COOTBETCTBUU C MHAWBHUYaIbHBIMA 0COOEHHOCTSIMH MAL[HEHTOB.

KnroueBbie csioBa: HapyieHnH apTukyasiur, BHUC, MexaHndeCcKuid apTUKY/ISTOP, BUPTYa/IbHBIN apTHKY/IATOP, AMHAMUYeCKast
OKKJIIO3UST, UH/IUBU/ya/IbHOE COOTHOLIIeHHEe YeToCcTel

Bkiaj aBTopoB. UxukBajse TrHa BiiajuMyUpoBHa: yuacTie B pa3pabOTKe KOHLIEMLMK W CTPYKTYPhI UCCIeI0BaHMsI, aHa/TN3
Y MHTepIIpeTaLys JaHHbBIX, HAalMCaHWe TeKCTa cTaTby; PoryH EBrennii MuxainoBuu: pa3paboTka KOHLEIUH U CTPYKTYPbI
WCC/Ie[JOBaHMs], aHaIM3 U UHTePIIpeTaLus JaHHbIX; BekpeeB Banepuit BaneHTHHOBHUY: pa3paboTKa KOHLIETILUU U CTPYKTYPBI
WCCTIe/I0BaHus, 0l00peHre OKOHUYATeTbHOM BepCHU CTaTbH, C/laBaeMOi B TeUaTh.

®unaHcupoBaHue. Pabora nposeieHa 6e3 CIOHCOPCKOH MOAIEPIKKU.
KoH(/MKT HHTEPeCoB OTCYTCTBYET.
IMoctynuna 12.12.2019. TIpunsara 30.01.2020.

Jlns yumupoearus: Uxviksazze T.B., Pomyna E.M., Bekpeer B.B. CpaBHUTe/bHBIN aHa/IN3 TPUMEHeHHsT BUPTYasIbHBIX U MeXa-
HUYeCKUX apTHUKY/ISTOPOB B (QyHKIMOHALHOM JUarHOCTHKY // BecTHHK Poccuiickoro yHUBepcuTeTa ApY»KObI HapozoB. Cepust:
Mepnimna. 2020. T. 24. No 1. C. 38—51. DOI: 10.22363/2313-0245-2020-24-1-38-51

Introduction
With the introduction of modern technologies into

pathological changes at early stages of their formation
[3; 4]. Currently, the diagnosis of oral cavity diseases

dental practice, the role of functional diagnostics at
various diseases of the dental system has increased
significantly [1; 2]. The development of high-precision
instrumental research methods allows to identify

DENTISTRY

involves a complex, comprehensive, specialized
examination involving the use of high-tech equipment
[5; 6; 7]. Part of the research was carried out with the
direct participation of a group of patients, another part—
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on models of the dental system with the utilization of
articulators and computer technology [8; 9].

The role of functional diagnostics in dental practice
increases significantly in the presence of a combined
lesion of teeth, temporomandibular joint (TMJ) with
mandible dysarthias and involvement of masticatory
muscles in the process [10; 11]. Timely functional
diagnostics in such cases make it possible not only to
identify the causes and nature of the disease, but also
to develop an optimal treatment plan and assess its
effectiveness.

Currently, when conducting a functional study
of the dental system, the following methods are
used: panoramic shot; orthopantomogram; computed
tomography [12; 13; 14], which enables to get 3D
images of the jaws; magnetic resonance imaging (MRI),
which makes it possible to assess the state of soft tissues
and TMJ [15, 16]; electronic axiography, providing
the means of registration of articular trajectories and
mandible movement trajectories [17; 18]; creation of
dentition models of both jaws using articulators [19; 20];
electromyography, in which the analysis of bioelectric
activity and symmetry of the masticatory muscles is
carried out [21; 22]; ultrasound examination of the
TMJ, visualizing its anatomical state [23].

When conducting functional diagnostics, the
assessment of patient occlusion [11; 24] is of particular
interest. It is conventionally accepted to differentiate
dynamic and static occlusion. Dynamic occlusion is
the interaction between the teeth when both jaws move
[24]. Tt is generally accepted that with an optimal,
“physiological” state of the dental system, an immediate
opening or loss of contact between the teeth occurs at
the mandible movement out of the usual occlusion.
The occurrence of any changes, undesirable occlusal
contacts, especially located close to the TMJ, leads
to discoordination of the masticatory muscles, the
position of the joint and its structures, the teeth, as
well as their increased abrasion [24—26]. Studying
of occlusion using articulatory foil or paper provides
limited information [27]. Dynamic occlusion can be
most effectively assessed using individually adjusted
articulators [20].

40

The assessment of dynamic occlusion is of
particular importance during: orthopedic treatment, as
with prosthetics it is usually necessary to fully restore
the masticatory function; orthodontic correction, given
that its goal is to normalize occlusal relationships; during
maxillofacial operations — for assessment of the TMJ
functional state and to draw up a treatment plan; in
implantology, it is imperative to take into account the
distribution of masticatory load when planning the
number, location, size and shape of dental implants;
in periodontics, as excessive load on the teeth leads
to periodontal disease; restoration therapy, due to the
fact that it is necessary to control static and dynamic
occlusal relationships [26; 28].

The purpose of this work
To assess the effectiveness of using mechanical
and virtual articulators during functional diagnostics
in patients with TMJ disorders.

Materials and methods

We examined 47 patients with mandible dysarthia
due to internal pathology of the TMJ, of which 40 were
women and 7 were men. The age of patients ranged
from 23 to 39 years. Patients complained of pain in the
TMJ (34 out of 47 examined; 72.3%), headaches (19
patients; 40.4%), difficulty in opening the mouth (38
patients; 80.9%). In a clinical examination, articular
noises during palpation and mandible movements were
found in all patients, an increased limitation in opening
the mouth was noted in 45 of 47 patients (95.7%).

All patients underwent cone beam computed
tomography (CBCT) for the diagnosis of TMJ. CBCT
was also used to individually correlate jaw and joint
models.

All patients underwent an axiographic study using
an optical axiograph (Dentograf Prosystom, Russia)
with registration and analysis of mandible articular
trajectories.

In group I, in all 23 patients (48.9%), dynamic
occlusion was assessed using a mechanical articulator
(Fig. 1).
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Fig. 1 Mechanical articulator Artex CR (Girrbach)

After the two-layer silicone impressions were
removed, the models were gypsum plated using a
mechanical facial arc, the movement of the mandible
in the mechanical articulator was reproduced using
its articular mechanisms. The articulator (articular
mechanisms and programmable table) was adjusted

according to individual data obtained during optical
axiography.

In 24 patients (51.1%) of group II, dynamic
occlusion was studied using a virtual articulator with
virtual models (Fig. 2).

exocad

Fig. 2 Artex virtual articulator in EXOCAD

DENTISTRY
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After removing two-layer silicone impressions and
casting the gypsum models, optical scanning of the jaws
gypsum models was carried out in the ZIRKONZAHN
software. With the help of the electronic front arc and
the results of CBCT, the models were placed in the
space of the virtual articulator, which made it possible
to reproduce in the three-dimensional space of software
environment the position of the virtual dentition relative
to the hinge axis and the incisal stop. To take into
account all the individual parameters during gypsum
casting, an additional CT module (Prosystom) was
applicable in the virtual articulator, which allowed
measuring the individual distance from the maxillary
incisors to the TMJ joint heads for subsequent transfer
to the articulator. In this case, three main reference
points were used: an interdental point in the area of the
cutting edge of the maxillary central teeth and a point
in the area of the articular heads of the right and left
TMJ. With account of the data obtained, CT models
were exported to a virtual articulator.

After that, individual trajectories that had been
previously recorded using the axiograph were loaded
into the program.

Results

In the 47 patients examined by us, the distribution
by gender was as follows: women — 40 (85.1%),
men — 7 (14.9%), the sex ratio was 5.7: 1. The age of
patients ranged from 23 to 39 years. During the survey,
34 patients (72.3%) complained of pain in the TMJ
area, 19 (40.4%) had frequent headaches, 38 patients
(80.9%) noted difficulty and discomfort when opening
their mouths. Of all the patients examined, 44 (93.6%)
drew attention to a click or extraneous noise in the form
of crepitus at mandible movements; 3 patients (6.4%)
did not feel pathological noises detected during clinical
examination (palpation of the TMJ area).

All patients underwent a comparative analysis of
dynamic occlusion, in which the mandible movement
on the teeth (closing-opening; lateral movements;
moving forward with returning to the initial position)
was studied. In a mechanical articulator, gypsum models
of the jaws of 23 patients (48.9%) were studied, in a
virtual articulator — those of 24 patients (51.1%).

In group I patients the Artex FaceBow facial arch
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(Girrbach) and the Artex CR (Girrbach) mechanical
articulator were used. All patients of group I underwent
a clinical examination of the mandible articulation
using Bausch 20 micron carbon paper and occlusal
wax plates OKKLUSAL INDIKATOR WACHS SAM.
In all patients of group I there was analyzed jaw closing
in the usual bite and the protrusive and laterotrusive
mandible movement.

When conducting clinical and laboratory studies
using a mechanical articulator in patients of group
I, their effectiveness in protrusive and laterotrusive
mandible movements was of 75%.

With the mandible moving forward, there is no
contact with the masticating teeth. Normally, the entire
load is distributed between the temporomandibular joints
and the front teeth: the main load falls on the structures
of the joint, and a small load falls on the incisors.

With lateral mandible movements (laterotrusion),
there is no correspondence in movements in the oral
cavity and on gypsum models, since there are differences
in the structure of the joint mechanisms of the patient
and the mechanical articulator.

The mechanical articulator has a fixed structure
of articular mechanisms that does not allow
individualization of functional diagnostic data for each
clinical case.

In group II patients, the electronic facial arc of
the Dentograf axiograph (Prosystom) and the Artex
virtual articulator in the EXOCAD program were
used. A specific feature of the virtual articulator is the
utilization of any patients TMJ articular trajectories,
registered earlier during axiographic examinations, to
accurately reproduce the TMJ function of the patient.

In group II patients, mandible protrusive and
laterotrusive movements were reproduced in a virtual
articulator. In clinical and laboratory studies using
a virtual articulator for protrusive and laterotrusive
movements, the employment of a virtual articulator was
effective in 90% of cases, where the virtual model of
the mandible repeated all the movements as in a patient.

Discussion
It is a general knowledge that the analysis of
occlusion is carried out, either directly in the patient’s
oral cavity, or on its models made of super gypsum.
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To simulate the movement of the jaws, special devices
called articulators are used. The articulator hinge is a
mechanical model of a joint. It approximately repeats
the spatial orientation of the patient’s TMJ, which makes
it possible to reproduce the physiological movements
of the joint in almost full volume, both in amplitude
and in the direction of displacement [29].

Mechanical articulators are employed to reproduce
the individual features of dynamic occlusion, in
particular, the mandible trajectory along the contact
surface of the maxillary dentition. However, the
mandible movements do not coincide with the
physiological movements as in the patient in every
clinical case, which is due to the fixed (unchanged)
structure of the articular mechanisms, i.e. they cannot
be individualized for each clinical case. This increases
the error in the diagnosis of patients with articulation
disorders associated with TMJ dysfunctions.

According to V. Khvatova, the incorrect setting of
the mechanical articulator in 95% of cases is the cause
of all errors in its application [24].

When using a mechanical front arc, errors in the
manufacture of models for the articulator occur quite
often. Such errors are due to the fact that when casting
gypsum models in a mechanical articulator, the reference
is its upper frame. However, the distance from the
articular mechanisms to the models does not always
coincide with the individual patient data. The shift of
the models upwards or downwards from the upper edge
of the frame leads to the inaccuracy of these functional
test data, since the distance between the model and the
articular mechanism of the articulator changes [4]. This
is of particular importance both for the diagnosis of
internal TMJ disorders and the manufacture of therapeutic
occlusal splits in these patients, as well as for prosthetics.
Of great importance is the fact that mechanical facial
arches are usually fixed on the patient, with account of the
skin reference points of the Camper or Frankfort planes.
Skin and bone reference points have divergences, which
also increases the measurement error.

Technological features of work with mechanical
articulators significantly affect the accuracy of
reproducing the mandible movements at dynamic
occlusion [25]. The main reasons for their occurrence
include: the presence of gaps at fixing registration

DENTISTRY

prints on a working gypsum model; gypsum expansion;
deformation of casts.

The importance of anatomical features of the
dentition should be taken into consideration: individual
deviations in the structure of chewing muscles;
resilience and elasticity of TMJ certain structures; the
state of periodontal tissues, individual tooth mobility;
the mandible deflection amplitude at functional loads,
specific for each patient [20]. The full set of all these
factors cannot be taken into account when using
mechanical articulators in functional diagnostics.

The use of virtual articulators minimizes errors
caused by the anatomical features of the dental system
and technological reasons [30].

A special CT module (Prosystom) allows combining
virtual models of the jaws and the trajectories of their
movements obtained in the axiographic study with
visualization in a virtual articulator for functional
assessment of articulation disorders.

The utilization of a virtual articulator in the
functional diagnosis of dynamic occlusion enables
to perform movements that accurately simulate the
real movements of the mandible. When using virtual
articulator, movements of the mandible can be carried
out using articular mechanisms or reproduced along the
trajectories previously recorded during axiography. In
this case, the upper jow is fixed in accordance with the
anatomical features of the skull, and the mandible can
move relative to the maxilla. Fixation of the upper jaw
in a virtual articulator makes it possible to stimulate a
mandible movement in the real time mode.

The employment of mechanical articulators in
functional diagnostics for assessing dynamic occlusion
is limited. The effectiveness of their use in the study
was 75%. The application of mechanical articulators
in assessing the dynamic occlusion because of the
peculiarities of the articulator technical structure does
not allow obtaining individualized patient data.

Dynamic occlusion in a virtual articulator in
functional diagnostics can be assessed in several
aspects: mouth opening — closing, protrusion, retrusion,
laterotrusion to the right and left.

In a virtual articulator, it is possible to reproduce the
continuous movement of the mandible with registration
of all possible dental contacts of both jaws.
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By combining the patient’s head CT data and virtual
models, the highest accuracy of placing the models in
the virtual articulator in accordance with the individual
characteristics of the patients was achieved.

BesepeHue

C BHe/|peHHEM COBPEeMEHHBIX TEXHOJIOTHH B CTO-
MaTOJIOTMUeCKYI0 MPaKTUKY Posib PyHKLIMOHAIBHOM
JIMarHOCTUKU TPU pa3/IMUHBIX 3a00/1eBaHUsAX 3y00-
YyeJITF0CTHOW CUCTeMbl 3HaUMTeTbHO Bo3poca [1; 2].
Pa3BuTHE BEICOKOTOUHBIX MHCTPYMEHTa/IbHbIX METO/IOB
HCCJIe/IOBaHMS TIO3BOJISIET BBISB/ISTD MATO/IOTHUeCKHe
M3MeHeHUsl Ha paHHUX CTa/iusAX UX (HOPMHUDPOBAHUS
[3; 4]. B HacTosiiee BpeMst IMarHOCTHKA 3a00/1eBaHUM
T0JIOCTH PTa IpejriosaraeT NpoBe/ieHre CI0)KHOT0, KOM-
TJIEKCHOTO CTeLMai3upOBaHHOTO 00C/Ie0BAHUS C UC-
T0JIb30BaHMEM BBICOKOTEXHOIOTUYHOTO 000pY/10BaHUS
[5-7]. YacTh ucciefioBaHUM MTPOBOJUTCS C HETIOCPe/-
CTBEHHBIM yuyacTHeM 00JIbHOTO, UaCTh — Ha MOJIEJIsX
3y00ouetOCTHON CUCTEMBI C UCTIO/Ib30BAHHUEM apTHKY-
JIITOPOB Y KOMITBIOTEPHBIX TeXHo/orui [8; 9].

Ponb QyHKI[MOHAIBHOM JUarHOCTUKU B CTOMATOJ10-
rMUeCKO MpaKTHKe 3HaunTe/IbHO BO3pacTaeT Mpy Ha-
JIMYUY COYeTAaHHOTO MOpakKeHust 3y00B, BUCOUHO-HIDK-
HeuesitocTHOTO cycTtaBa (BHYC) c HapyluieHUsiMu
apTUKY/ISALIMN HIDKHEW Ye/TioCTH, BOB/IEUeHNH B TIPOLIeCC
»KeBaTe/IbHOM MycKynaTypsl [10; 11]. CBoeBpeMeHHO
NIpoBe/leHHas1 PyHKIMOHA/IbHAs TUAarHOCTHKA B TAKUX
CJlyyasix T03BOJIsieT He TOJIbKO BbISIBUTh ITPUYKHBI U Xa-
pakTep 3abosieBaHus], HO ¥ BLIPAOOTAaTh ONMTUMAaJIbHBIN
TIJIaH JIeueHust U OLIeHUTh ero 3(h(HeKTUBHOCTS.

B HacTosiiiee BpeMst 1pu poOBeieHUH (PyHKI[HO-
HaJIbHOTO MCC/Ie0BaHuMs! 3y00UeIOCTHOM CUCTeMBbI UC-
TIO/Tb3YHOTCS TaKKe METOAbI, KaK TTaHOPaMHBIM CHUMOK;
OpTOIaHTOMOIrpaMMa; KOMITbIOTepHasi ToMorpadus,
MO3BOJISIIOLIAst TOMyunTh 3D-1300parkeHust yemrocTeit
[12—14]; marHuTHO-pe3oHaHCHasi Tomorpadusi (MPT),
Jlarolijasi BO3MOKHOCTb OL[@€HUTb COCTOSIHUE MSTKUX
tkaHeit 1 BHUC [15, 16]; anekrpoHHasi akcrorpadus,
rpUMeHeHre KOTOPOU MO3BOJIsieT 3aperuCTpUpOBaTh
CyCTaBHbIe TPAaeKTOPUU U [IBIKEHUS] HU)KHEH ueJto-
ctu [17; 18]; co3ganue mozesneii 3yobHOro psizia obe-
MX YeF0CTel C TIOMOILIbI0 apTUKy/saTopoB [19; 20];
s71eKTpoMuorpadusi, Py KOTOPOU MPOBOIUTCS aHa/IN3
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0103/1IeKTPUUECKOM aKTUBHOCTH U CUMMETPUYHOCTH
paboThI KeBaTeTbHbIX MbIIL] [21; 22]; yibTpa3ByKoBOE
nccnegosanne BHUYC, Bu3yanusupyroljee ero aHaTto-
MHUueckoe coctosiHue [23].

[Tpu npoBefieHry PyHKIIMOHATBHOMN TUAarHOCTUKH
0CO0OBIN MHTEPeC Mpe/ICTaB/IsIeT Ol[eHKA OKK/TH03UH
naienTa [11; 24]. Yc0BHO IPUHSATO pa3fessiTh AU-
HaMUUeCKYI0 U CTaTUYeCKYyH0 OKKJ/TI03uI0. /lnHamMuue-
CKasl OKKJTIO3HSI — 3TO B3aUMO/IEMCTBHE MEXY 3y0aMu
Y ABWKeHUH uemocteit [24]. TIpuHsaTO cunTaTh, 4TO
TIPU OTNITUMaTbHOM, «(H3U0IOTMUeCKOM» COCTOSTHUU
3y00UeTFOCTHON CHCTEMBI TIPOUCXOIUT HEMe/[JIeHHOe
pa3MbIKaHWe WY TTOTepsi KOHTAKTOB MeXXy 3y0amu
MpU IBM)KEHUUW HIDKHEN UeyIFoCTU U3 «TTIPUBBIYHON»
OKK/t03uu. TTosiBieHue /T00bIX U3MEHEeHUH, HexKela-
TebHBIX OKK/TFO3MOHHBIX KOHTAaKTOB, 0COOEHHO pac-
rosiokeHHbIX BOM3u BHYC, mpuBOAAT K Hapyliie-
HUIO COTJIaCOBAaHHOM PabOTHI JKe€BATe/IbHBIX MBIIIIL],
T0JIOYKEHUsI CyCTaBa U €ro CTPYKTYp, 3yOO0B, a Takke
K UX MOBBIIIIEHHON cTUpaeMocTu [24—26]. V3yuenue
OKKJTFO3UM C UCTI0/Tb30BaHUEM apTUKY/ISILIMOHHOM (HOJTb-
'Y Wi OyMaru Mo3BoJjisieT TOJIyUYHUTh OTPaHUUYEHHYIO
uHpopmanuto [27]. Haubonee 3 heKTUBHO OLIEHUTh
JMMHAMHAYECKYH0 OKKJ/TFO3UI0 Y/IaeTCsl TIPU TIPUMeHeHUN
WHVBU/IyaIbHO HACTPOEHHBIX apTUKYAsSTOPOB [20].

Ocoboe 3HaUeHHE OL[EHKA AUHAMUUE CKOM OKKIIHO-
3uM NpUoOpeTaeT MPH MPOBEIEHUH: OPTOIIEINYECKOTO
JIeYeHus1, Tak Kak MpH MMPOTe3UPOBAaHUHU 0OBIUHO HEOO-
XOZMMO BOCCTAaHOBUTD MOJTHOLIEHHYO >KeBaTe/IbHY10
(hyHKIIWIO; OPTO/IOHTHYECKON KOPPEKIIUH, YUUThIBaS,
YTO ee Lie/IbI0 SIB/SIeTCS HOpMar3aLys OKK/TFO3MOHHbIX
B3aMMOOTHOIIIEHUH; TIPU TIPOBe/IeHUH Ye/TFOCTHO-/TH-
LIeBbIX OTrlepaLvii — 7151 OLleHKU (PYHKIIMOHA/IbHOTO
coctosinust BHUC u cocTaB/ieHUs I11aHa JIeueHusl;
B UMILJIAHTOJIOTMH 00s13aTe/IbHO YUUTBIBATh pacrpe-
JlesieHre yKeBaTe/TbHOW Harpy3KH TIPU MJIaHUPOBAaHUU
KOJTMYeCTBa, JIOKA/TU3alliu, pa3Mepa v GopMbl 3yOHBIX
HMMIJIaHTaTOB; MApO/IOHTO/IOTHH, TaK KaK upe3MepHast
Harpy3ka Ha 3yObl MPUBOAUT K 3a00/IeBaHUSIM Tapo-
JIOHTa; peCcTaBpaliMOHHOW Teparuu, B CBS3U C TeM,
yTO 00sI3aTe/IbHO HEOOXOJUM KOHTPOJ/Ib CTaTHU€e CKUX
Y IMHAMUYECKHX OKK/TFO3MOHHBIX B3aMMOOTHOIIIEHUH
[26; 28].
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Llenb pa6oTbl
O]_IEHI/ITL 9¢)¢)EKTI/IBHOCTL HCITI0J/Ib30BaHHUSA MeXa-
HUYECKOr'0 ¥ BUPTYa/IbHOI'O apTUKYJIATOPOB TIPU IIPO-
Be/leHUU (YHKL[MOHA/IbHOW JTUarHOCTUKY Y TaljMeHTOB
¢ 3aboneBanussvMu BHUC.

MaTtepuanbl u meToabl

Hamu 6b110 06¢/1e10BaHO 47 TIALMEHTOB C Hapyllle-
HUSIMU apTUKYJISILUA HIDKHEH YeroCcTH, 00yCIoB/IeH-
HBbIMU BHYTpeHHel natosiorueit BHUC, u3 Hux 40 »xeH-
IIVH U 7 My>kurH. Bo3pacT 60/1bHbIX BapbMPOBAI OT 23
10 39 sieT. ITaleHThbI TIPebSBIS/IN »Kaao00bl Ha 60K
B 06mactu BHUC (34 u3 47 obcnenoBaHHbIX; 72,3%),
rosioBHbIe 601 (19 narmenToB; 40,4%), 3aTpyHeHre
TP OTKpbIBaHMU pTa (38 60ompHbIX; 80,9%). I1pu Ku-
HUUYeCKOM 00CJ1e/[0BaHUM CyCTaBHbIE IIIyMbI TPH T1ajTb-

ALY WK [IBIDKEHUSIX HYPKHEH UesTioCTH OTpe/leNslich
y BCeX MalMeHTOB, CHIDKeHe CTeTleH! OTKPBIBaHUSI pTa
otMeueHo y 45 u3 47 6onbHbIX (95,7%).

Bcem natpeHTam npoBOgUIN KOHYCHO-/Ty4Y€eBYIO
KomrbioTepHyto ToMorpaduto (KJIKT) anst auarHocTu-
ku narosiorni BHUC. Taxke KJIKT ucnosb3oBanocs
JI/1s1 oTIpeiesieHrsl UH/IMBU/lya/IbHOTO COOTHOLLIeHUS
Mo/iefieid YesiroCcTell U CyCTaBOB.

BceM natpeHTaM NpoBOAM/IOCh akCHOrpaduueckoe
WCCJIe/J0OBaHUE C MCT0/Ib30BAHMEM ONTHUECKOTO aKCHO-
rpacda (Dentograf Prosystom, Poccusi) c pervcrparyeit
Y aHa/TM30M CyCTaBHbIX TPaeKTOPUM JBIKEHUI HYDKHEH
YeJTHOCTH.

B I rpynne y Bcex 23 nanueHToB (48,9%) auHa-
MHUecKasi OKKJ/It03Usl OL|eHUBaach C UCIO/b30BaHUeM
MexXaHW4eCKoro apTukynsTopa (puc. 1).

Puc 1 MexaHuueckuii aptukynstop Artex CR (Girrbach)

[Tocne cHATUS ABYXCIOUHBIX CU/IMKOHOBBIX OT-
THCKOB TIPOBO/I/IaCh TUTICOBKA MOZieneli C MpUMeHeHH-
eM MexaHWUeCKOU JIMLIeBOU yTU, ABKEHUS] HKHEN
YeTIOCTH B MEXaHUUeCKOM apTUKY/ISITOPe BOCTIPOK3-
BOZIW/IUCH C TIOMOII[bIO €0 CyCTaBHBIX MeXaHU3MOB.
ApTukynaTop (CycTaBHbIe MEXaHHU3MbI U TIPOTPaMMHU-
pPyeMblid CTO/IMK) HAaCTpauBasCs M0 WHAUBUYa/IbHBIM
JaHHBIM, TIOJTyYeHHbIM TIPY TIPOBeZIeHUH ONTUYeCKOU
akcuorpaduu.

DENTISTRY

¥ 24 naupentos (51,1%) Il rpynnbl AUHaMUYECKYIO
OKKJIFO3HI0 M3yYa/li C UCT0/Ib30BaHUEM BUPTYaIbHOIO
apTUKY/STOPa C BUPTya/IbHBIMUA MOJe/IsIMU (puC. 2).
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ApTHRYETOD

€>
™S

exocad

Puc 2 BupTtyanbHbiii apTukynaTtop Artex B nporpamme exocad

[Tocne cHATUS ABYXC/IOMHBIX CUIMKOHOBBIX OT-
THCKOB M OT/IMBKY 'MIICOBBIX MO/e/iel TPOBOAMUIOCH
OINTHUeCKOoe CKaHMPOBAaHUe I'MIICOBBIX MOZe/iel uestto-
cTeli B mporpaMMHoM obecrieuennu ZIRKONZAHN.
C nomoMIbIo 371eKTPOHHOM JIMLIEBOM YT U UCTIONb30Ba-
HueM pe3ynbTatoB KJIKT mozeny pa3melanucek B Mpo-
CTPaHCTBe BUPTYa/IbHOIO apTUKYJIATOPA, UTO TI03BOJISL/IO
BOCIIPOM3BECTH B [IPOrPaMMHOMU CpeJie B TPeXMepPHOM
MPOCTPaHCTBe MOJI0YKeHHe BUPTYa/IbHOTO 3yOHOrO psifja
OTHOCHUTEJIBHO IIIapHUPHOU OCHU U pe3L|0BOro yIiopa.
s ydeTa Bcex UHAUBUAYaAJIbHBIX [1apAMETPOB IIPU
TUTICOBKE B BUPTYaJIbHOM apTUKY/ISTOPe ObLT UCIONb-
30BaH flonoynHuTebHbIN Moayab KT (Prosystom), no-
3BOJISIOIIMN M3MepUTh UH/VMBH/ya/IbHOE pacCTOsSTHUe
OT pe3L|0B BepXHel YeIF0CTH [J0 CyCTaBHBIX I'OJIOBOK
BHYC ang nocnenytolero rnepeHoca B apTUKYJIATOP.
I[Tpy 5TOM KCI0/IB30BA/IUCH TP OCHOBHBIX OPUEHTHPA:
Me’Kpe3LIoBast TOUKa B 00/1aCTH PeXyILero Kpasi LieH-
Tpa/ibHbIX 3yO0OB BepXHell UetoCTH 1 TOUKHU B 00/1aCTH
CyCTaBHbIX [0OJIOBOK IPABOIO U JIeBOro cycTaBoB. C yue-
TOM Ioy4YeHHbIX AaHHbIX KT BUpTyanbHble Mogenu
5KCIIOPTUPOBAJIY B BUPTYa/IbHbIM apTUKY/ISATOP.

ITocse s3TOrO B IIpOrpamMmy MOATPYKaluCh UH-
[MBU/Tya/IbHbIe TPAaeKTOPHH, KOTOPbIe paHee ObLIH
3aperMCTpUpOBaHbl C UCIOIb30BaHUEM akchorpadga.

46

Pe3yanaTb| nccnepoBaHud

Y 47 o6ciieoBaHHBIX HaMU TTAlIMEHTOB pacripe-
JiesieHye TI0 TIo/my ObIIo CiefyroLM: KeHIIH — 40
(85,1%), my>xuriH — 7 (14,9%), COOTHOLLIEHHE T10 MOy
coctaBusio 5,7: 1. Bo3pacT 60/ibHbIX BapbHUpOBas OT 23
no 39 nert. Ilpu onpoce 34 nayuenTa (72,3%) »xaso-
Ba/IMCh Ha 6o/ B obactu BHUC, 19 (40,4%) umenu
yacTble rojoBHbIe 60y, 38 60bHBIX (80,9%) oT™Me-
ya/y 3aTpyAHeHHe U JUCKOM(]OPT MpU OTKPbIBAHUM
pta. 13 47 obcnenoBanHbix naueHToB 44 (93,6%)
KaJIOBa/IMCh Ha LL[e/TY0K U/ [TOCTOPOHHUH LIIYM B BH/Jje
KPeTUTaL1K TIPY IBIDKeHUSIX HIDKHe! YemocTy; 3 60/1b-
HbIX (6,4%) He olLyIIa/ M TTaTO/IOTMYeCKUX 1IYMOB,
BBISIB/IEHHBIX MPU KITMHUYeCKOM 00c/iefoBaHnu (TIpU
nasibNaryy ¥ ayckynbTanuu obmactu BHUC).

Y Bcex O0O/TbHBIX TIPOBOAW/ICS CDAaBHUTETBHbIN aHa-
/U3 JUHaMUUYeCKOM OKK/IFO3UH, [IPY 3TOM U3yvali Kak,
HIDKHSISL UeJTFOCTh IBUTAeTCs 10 3y0am (CMbIKaHHe-pa3s-
MbIKaHHe; O0KOBbIe JIBUKEHUS; BbIIBIKEHUE BIIepe]]
C BO3BPATOM B MCXOJHOE T0/I0KeHHe). B MexaHnueckom
apTUKY/ATOPe OBLIN UCC/Ie0BAHbI TUTICOBBIE MOZe/H
yentocTeit 23 nauyeHToB (48,9%), B BUPTyabHOM ap-
TUKY/IATOpe — 24 60sbHBIX (51,1%).

B I rpymrie naupeHTOB MCI0/1b30Ba/IacCh JuLieBast
nyra Artex FaceBow (Girrbach) u mexanuueckwuii ap-
TUKyasaTop Artex CR (Girrbach). Bcem nanjuentam
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I rpymbl IpOBOAW/IOCE KIMHUYECKOe UCC/Iel0BaHue
apTUKY/ISIUU HKHEHN UeT0CTH C TIOMOLL[bIO KOTTHPO-
BasibHOM Oymaru Bausch 20 MKp 1 MJIaCTUHKH OKKJTO-
3ruoHHOro Bocka OKKLUSAL INDIKATOR WACHS
SAM. Bcem naupeHnTtam [ rpymirbsl IpOBOAWJICS aHAU3
CMbIKaHHS YeJTFOCTel B MPUBBIYHOM MPUKYCEe U aHa/IU3
[BYDKEHUS] H)KHeH 4eJIt0CTH TIPU MPOTPY3UU U JlaTe-
pOTpY3UH.

[Tpu nipoBeieHNH KIIMHUYECKUX U 1ab0paTOpHbIX
WCCIe[J0BaHUM C IPYMeHeHHeM MeXaHUueCKOro apTH-
Ky/sTopa y naiueHToB | rpynmnsl 3¢ ¢eKTUBHOCTb ero
WCII0/Ib30BaHUs MIPU MPOTPY3UOHHBIX U JIaTePOTPY3HU-
OHHBIX JABW)KEHUSIX HIKHEeN ue/ltoCcTu coctaBuia 75%.
[1pu pOTpy3UK HUKHEW UeMtOCTH OCYILeCTBISIeTCS
ee BbI/IBIDKeHUe BIiepe/l, B TAKOM C/lydae He IIPOUCXO-
[T KOHTAKTa C ’KeBaTeJbHbIMU 3ybamu. B HOpMe Bcst
Harpyska pacripefie/isieTcst MeXly BUCOUHO-HVKHe-
Ye/IFOCTHBIMU CyCTaBaMU U ()POHTATbHBIMU 3y0amu:
OCHOBHasl Harpyska rnazjaeT Ha CTPYKTYphbI CyCTaBa,
Y OTHOCHUTeJIbHO HeOoJIbliasi Harpy3ka MpUXOAUTCS
Ha pe3Libl.

[Tpu GOKOBBIX IBIKEHUSIX HYDKHEH ueroCTH (/1a-
TepOTPY3UH) He IPOUCXOAUT COOTBETCTBUS B ee JIBU-
JKeHHSX B MOJIOCTH PTa U HAa TUICOBBIX MOZEJISIX, TaK
KaK eCTb pas/IMyuusi B CTPOEHUU CyCTaBHbIX MeXaHHU3MOB
raLyeHTa U MexaHM4eCKOro apTUKY/ISTopa.

MexaHnuecKuii apTUKY/ISTOP MMeeT (pUKCHpyeMoe
CTpOEeHMEe CyCTaBHBIX MEXaHU3MOB, He TT03BOJISIOLee
VH/IMBU/ya/IM3MPOBaTh JlaHHble ()YHKI[MOHAIBHOM Au-
arHOCTHUKH U1 K&KJ0T0 KJIMHUYECKOrO CyJast.

Bo II rpymnme naijueHTOB Obljla UCMO/Ib30BaHa
3/IeKTPOHHas nLieBasi fyra akcuorpada Dentograf
(Prosystom) 1 BUpTYya/ibHbIM apTUKYISTOP ArteX B Ipo-
rpamme Exocad. Oco6eHHOCTbIO BUPTYaIbHOTO ap-
TUKYJ/ISITOPA SIBJISIETCS MCTIOb30BaHKe TI00bIX paHee
3aperucTpyMpoOBaHHbIX MPY aKCUOTpauueCcKoM UCCie-
JloBaHUM cycTaBHbIX TpaekTopuii BHUC naieHTOB 7151
TOT0, YTOOBI TOUHO BOCITPOU3BECTU (YHKIIMIO CyCTaBa
JaHHOTO 60sibHOTO. Bo II rpyrire maijueHToB BOCIPO-
W3BOJWIY NIPOTPY3UOHHEBIE U JIaTePOTPY3HHbIE JBUKe-
HUS1 HWKHEH Ye/TI0CTU B BUPTYa/lbHOM apTUKY/ISTOpe.
[Tpu KTMHUYECKUX U J1ab0OPAaTOPHBIX UCCIeJOBAHUSX
C MCMO/Ib30BaHWeM BUPTYaIbHOIO apTUKYJ/IITOpa Npy
TPOTPY3HOHHBIX U JIaTEPOTPY3UOHHBIX [IBMXKEHUSX -
(eKTUBHOCTb €ro NpUMeHeH!sl BUPTYa/lbHOTO apTHKY-

DENTISTRY

nsitopa cocraBuia 90%. B jaHHOM cityyae BUpTyasibHast
MO/ieJ1b HI)KHEU 4eTFOCTU TOYHO BOCTIPOU3BOAM/IA BCe
VH/UBU/lya/IbHbIe [BYKEeHUs NaljieHTa.

O6cyxaeHue

AHanu3 OKKJ/IH03UM TIPOBOJUTCS, KaK U3BECTHO,
OO0 HeTIOCPEeICTBEHHO B TIOIOCTH PTa MalfieHTa, U060
Ha ee MO/ieJIsIX, U3rOTaB/IMBaeMbIX U3 Cyleprurica.
71 UMUTaLUK IBW)KEHUS] Ha MOJIe/sIX YeJltoCcTel 1c-
TOJTb3YIOTCS CrieliiabHbIe IPUOOPBI — apTUKYJISTO-
pbl. [ITapHUp apTUKY/ATOpA SIB/ISIETCS MeXaHUUe CKOU
Mo/esbio cyctaBa. OH MpUOIU3UTETBHO TTOBTOPSIET
MpoCTpaHCTBeHHYI0 opueHTalyto BHUC natuenTa, uto
JlaeT BO3MO>KHOCTb BOCIIPOM3BECTU (PU3UO0JIOTUUeCKUe
JIBIDKEHUSI CyCTaBa IMpaKTUUeCKU B TIOJTHOM 00beMe, Kak
TI0 aMITTUTY/le, TaK U TI0 HarpaB/ieHuto cMelteHus [29].

MexaHryecKue apTUKY/ISTOPbI UCIIO/b3YOTCS /151
BOCTIPOU3Be/IeHUs] UHIUBHU/Iya/IbHBIX 0COOEHHOCTeM
JIMHAMUYeCKOM OKKJ/IH03WH, B YaCTHOCTH, TPAeKTOPUU
JIBVDKEHHS HYDKHeW UesTtoCTH 110 TIOBePXHOCTH KOHTaK-
TOB 3yOHOTrO psifia BepxHeld uemocT. OZJHAaKO BOCIIPO-
M3BO/IMMbIe [IBI)KEHUsI H)KHEeH UesltoCTH He BO BCEeX
KJIMHUYECKUX C/lyYasix COBMAazaroT C (pr3MoI0oruye-
CKWMU WHJWBH/YaJbHBIMU [IBYKEHUSIMU TAl[MeHTa,
uyTO 00yC/I0BNIeHO (PUKCUPOBAHHBIM (HeM3MeHsIeMbIM)
CTPOEHHEM CyCTaBHbIX MEXaHHU3MOB apTHKY/ISITOPA, T.e.
MX HEBO3MOKHO MH/MBU/Ya/IM3UPOBaTh J1/Is1 KaXK/[0T0
K/TMHUYeCKOT0 C/Tyyast. TO TIOBbIILIAeT [OrPelHOCTb [PU
TPOBE/IeHUH JUarHOCTHKY Y MAlMeHTOB C HapyLLIEeHUsSIMU
apTUKYJISILUU, CBSI3aHHBIMU C aucyHkimsmMyu BHUC.

[To nanubiM B. XBaToBoOM, HerpaBu/ibHast HACTPOU-
Ka MeXaHWUYeCKOro apTUKy/isiTopa B 95% ciiyJaeB sBJIsI-
eTCsi IPUYMHOM BCeX OIIMOOK MpY UX MpUMeHeHnH [24].

[Tpu Ucrnosb30BaHUK MeXaHUYeCKOU JTULeBOU
[yTY OIIMOKY MPYU U3rOTOBJIEHUU MOJle/ield //isl apTu-
Ky/IsiITOpa BO3HUKAIOT /I0CTaTOYHO yacto. [Togo6HbIe
MOTPELHOCTH CBSI3aHbl C TEM, UTO MPH FUIICOBaHUU
Mo/jiesiell B MexaHU4eCKOM apTUKY/ISITOpe OpUeHTH-
POM SIBJISIeTCS ero BepxHsisi pama. OZJHaKO pacCTOsIHUe
OT CYyCTaBHbIX MeXaHH3MOB [0 Mojie/ieil He BCerza
COBIMA/IaeT C UH/IMBU/Yya/bHBIMU IaHHBIMU TIALIMEHTOB.
CwMmelrieHue Mo/iesnieii BBepX UM BHU3 OT BEpXHEro
Kpasi paMbl IPUBOJUT K HEeJJOCTOBEPHOCTH JJaHHBIX
(GYHKI[MOHA/IBHBIX P00, TaK KaK M3MeHsIeTCs pac-
CTOSIHUE MEXXJY MOJe/IbI0 U CyCTaBHbIM MeXaHU3MOM
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aptuky/stopa [4]. 3To umeet ocoboe 3HaUeHHEe Kak
[ [UarHOCTUKY BHYTpeHHUX HapylieHnuit BHUC,
TaK ¥ U3TOTOBJIEHHS /ieueOHBIX OKK/TFO3MOHHBIX Karl
y 3THUX NalLMeHTOB, a TaKXe MPH MPOTe3UPOBAHUU.
Bonbilioe 3HaueHre WMeeT TOT (haKT, UTO MeXaHUue-
CKUe JIIeBbie 1yTh 00bIYHO (PUKCUPYIOTCS Ha Talu-
eHTe C y4eTOM HAaKO)KHBIX OPHEeHTUPOB KaMITepOBCKOM
nau GppaHkdypTCKoi TiockocTeid. HakoxHbIe U KOCT-
Hble ODUEHTUDBI UMEIOT PACXOK/eHHs, UTO TaKKe
TOBBIIIAET MOTPEITHOCTb B U3MEPEeHUSsIX.

TexHo/IOrMUeCcKre 0COOeHHOCTH PaboThI C Mexa-
HUYEeCKUMU apTUKY/ISTOPAMH CyIT|eCTBEHHO BJIUSIOT
Ha TOUHOCTb BOCIPOU3BE/IEHUS JBWXKEHUU HU)KHEN
ye/II0CTH TIPY JIMHaMuYeCcKol okkito3um [25]. K oc-
HOBHBIM MIPUYMHAM UX BO3HUKHOBEHHUSI OTHOCHUTCS:
Ha/IMyue 3a30pOB MPU (PUKCALIMKU PeruCTPALMOHHbBIX
OTTHUCKOB Ha paboueli TUTICOBOM MOJIe/U; paclliMpeHre
rurca; fedopMariusi C/IemKOB.

Hesib3st HeZOOIIEHUBATh Y aHATOMUYECKUE 0COOeH-
HOCTH 3y00uUerOCTHON CHCTeMBbI: UH/AUBHU/Iya/IbHbIe
OTKJIOHEeHUSI B CTPDOEHUH yKeBaTe/IbHOW MYyCKyJ/IaTy-
PbI; YIIPYTOCTb U 37IaCTUUHOCTb HEKOTOPBIX CTPYKTYP
BHYC; cocrosinve TKaHel apaJjoHTa, UHAWBU/yaIbHast
TMOZIBYDKHOCTB 3yOO0B; aMITIUTY/a Iporuba HIDKHeH ye-
JIFOCTH TIPY (PYHKILIMOHAbHBIX Harpy3Kax, XapakTepHast
st kKakaoro naiuenTta [20]. CoBOKyMHOCTh BCeX 3THX
(haKTOPOB HEBO3MOYKHO YUUTBIBATh IPU UCTI0/Ib30BaHUN
MeXaHW4YeCKUX apTUKY/ISTOPOB B (DyHKI[MOHA/IbHOMN
JIMarHOCTHUKH.

Wcnonb3oBaHue BUPTyalbHbIX apTUKY/ISTOPOB
M03BOJISIET CBECTH K MUHUMYMY TIOTPELITHOCTH, 00y-
CJIOB/IEHHBIE aHATOMUYECKUMU 0COOeHHOCTSIMU 3yD0-ue-
JIFOCTHOM CUCTeMbI ¥ IPUYMHAMM TeXHOJIOTHYECKOTO
xapakTepa [30].

Cnetmanbhbiii Mogynbs KT (Prosystom) rosso-
JisieT COBMECTUTh BUPTYyaJibHble MOZE/N YeTtoCTen
Y TPAeKTOPUU UX ABW)KEeHMS, MOydeHHbIe MPU aK-
crorpadguueckom HMCCIelOBaHUM, C BU3ya/In3aijuen
B BUPTYa/IbHOM apTHKYJ/IITOpe /151 (DyHKIJMOHATBLHOM
OIIeHKW HapyIlIeHUH apTUKYJISILIUN.

ITprMeHeHMe BUPTYa/IbHOTO apTUKY/SITOpPA TpU
(hyHKI[MOHA/ILHOMN TUAarHOCTUKU AMHAMUYECKOU OKKJTHO-
31U TI03BOJISIET BBITIO/IHATE ABW)KEHUS, TOUHO UMUTH-
pyIOLLMe peasibHble ABW)KEeHUS HIDKHel uemocTu. [1pu
WCTI0/Tb30BaHUM BUPTYaIbHOTO apTUKYJISITOPA €CTh BO3-
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MOYKHOCTb BbIOOpA: IBMDKEHUS HYDKHEH UeTFOCTH MOXKHO
OCYLLeCTB/ISATH C TIOMOLIBIO CyCTaBHbIX MEXaHU3MOB WUITH
BOCMPOM3BO/IUTh UX 10 paHee 3aperuCTpPUPOBaHHBIM
npu akcuorpaguu TpaekropusiM. [Ipy 3ToM BepxHsis
yeJIroCTh 3a()MKCHPOBaHa B COOTBETCTBUY C aHATOMMU-
YyeCKUMH 0COOEHHOCTSIMU Ueperia, BbISBJIeHHBIMU TIPU
KJIKT, a HWKHSIS1 YeIF0CTh MOXKET ABUraThCsI OTHOCH-
TeJIbHO BepXHell uesitocT. PuKcaiusi BepxHei 4eroCcTH
B BUPTYa/IbHOM apTUKYJISITODPE M03BOJISIET OCYLLeCTBSITh
MMUTALIMOHHOE MO/Ie/TMPOBAHUE /IBW)KEHU HYKHE!
YesII0CTH B Pe)KMMe peabHOr0 BPeMeHH.

[IpuMeHeHUe MeXaHUUYECKUX apTUKYISATOPOB
B (PyHKLIMOHATbHOU [UaTrHOCTHKE [I/Is1 OLIeHKH JAUHa-
MHWYeCKON OKKJ/I03UU orpaHuueHo. I(DHeKTUBHOCTh
WX UCI0JIb30BaHUsI B TPOBEEHHOM HCCJ/1e/J0BaHUU
cocrasuna 75%. [IppumeHeHre MexaHUUeCKUX apTHKY-
JISITOPOB TIPH OLIeHKe JMHAaMUUeCKOW OKK/TFO3WUW B CUTY
0C00EeHHOCTEeHN TEXHMUECKOTO YCTPOMCTBA apTUKY/ISATOPA
He TI03BOJIsIeT MONYUUTh UHAUBUAYaTU3UPOBaHHbIE
JlaHHbIe TIALJUEeHTOB.

[HamMUyeCKyr0 OKKJTFO3UIO B BUPTYa/lbHOM apTHKY-
JISITOpe TPy (PYHKLIMOHAIbHOM AUarHOCTHKE BO3MOYKHO
OLIeHUTh B HEeCKOJIbKUX HarlpaB/eHUsIX: OTKPbIBaHHe—
3aKpbIBaHUE PTa, IPOTPY3Usl, pETPY3HUsl, 1aTepOTPy3usl
BIIPAaBO U BJIEBO.

B BupTYyasbHOM apTUKY/IATOPe BO3MOYKHO BOCIIPO-
W3BECTHU HelpepbIBHOE /IBM)KeHHEe HWKHEeN uetoCTH
C perucrparueii Bcex BO3MOXKHBIX 3yOHBIX KOHTAKTOB
00enx uemoCTei.

bnaropapsi coBmenjenuto ganHbix KT rosiosel na-
L[MeHTAa U BUPTyabHBIX MOJe/iel Oblla JOCTUTHYTa
MaKCHMaJsbHO BbICOKasi TOYHOCTh Pa3MelLlieHus Moziesieit
B BUPTYa/IbHOM apTUKY/ISITOPE B COOTBETCTBUU C UH/IU-
BU/ya/IbHbIMU 0COOEHHOCTSIMH TIALIMeHTOB.
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MUKpOOGHbI Nen3aXk AeHTUHA YAalIeHHbIX TPETbUX MOJISAPOB

B.O. Cupopenko, A.M. Ilanun, A.M. IHunuamsuim, M.C. IlognopuH

MoOCKOBCKHU# rOCYZAapCTBEHHBIN MeJUKO-CTOMaTOo/IorMuecKrii yHuBepcuteT umeHu A. V. EBIOKHMMOBa,
Mockgsa, Poccuiickasi ®ezepartivis

AnHoTauus. Llebio Halero UCC/eJOBaHUs ObIO0 U3YUUTh MUKPOOHBIN Teli3a)K ayTO/IeHTHHA yIaleHHbIX TPETbHUX MOJISIPOB
Y CPAaBHUTB €r0 C MUKPOOHBIM Tieli3a)keM TIOJIOCTH PTa C IIeJIbI0 BBISICHEHUsST 0€30MacHOT0 UCIO/Ib30BaHUs €r0 B KaUeCTBe
TpaHCI/IaHTaTa MpU 3aMelleHnH 1e(eKTOB aTbBeoNspHON KOCTH. AKMyaabHOCMb. [1eHTHH 3y00B 6/1M30K M0 OpraHuuecKoMY
Y MUHepaJibHOMY COCTaBy K KOCTHOMW TKaHM uesioBeKa. KOCTHBIN ayTOTPaHCIUIaHTaT CUMTAETCS «30/I0ThIM CTaH/IapTOM» CPe/iv
0CTeOorIaCTUYeCKUX MaTepranoB. OfHaKo 3a00p KOCTHOTO ayTOTPAHCI/IAHTATA MOBBIIIAET CTeNeHb TPAaBMAaTUUHOCTH PEKOH-
CTPYKTHBHBIX OMeparyii, Tpebyst (hoOpMHPOBAHUSI JOHOPCKOH 30HBI, UeM YBETUUUBAET KOJTMUECTBO BO3MOXKHBIX OC/IOKHEHHH,
YyBCTBO AMCKOM(GbOPTa ¥ CPOKU pPeabuIUTal|K nalpeHTa. Mamepuaabl u Memoobl. Y TPYTITIbI MALMeHTOB, C MO/IeXaluMA
y/IaN€HUI0 TPETHUX MOJISIPOB, ObLIM B3ThI Ma3KK CO CJIM3UCTOW 00O0JIOUKH MOJIOCTH PTa B 06/1acTH yaanseMbIx 3yoos. TToce
yero 3yObl OBLTH y/a/ieHbl, pa3esieHbl Ha 2 UacTH, O/[Ha U3 KOTOPBIX U3MeJTkUaach ¢ MOMOILBI0 KOCTHON MebHHUIIBI PYUHbIM
criocobom, fipyrasi Oblia peyliMpoBaHa Ha TOHKHE MIaCTUHKHU. [lasiee 06pa3iibl TIOMEIIa B IUTATeNbHbIE CPe/bl U HAMPaB/IsINn
Ha MUKpPOOHOOrHYecKoe UccieioBaHue. Bbigoobt. T1o JaHHBIM MUKPOOHOIOTHUECKOTO UCCIe0BaH sl MUKPOIOpa TOJI0CTH
pTa ¥ MUKPOOHBIN Mel3a)xK yAaneHHbIX 3y00B ObLTM UAEHTHUYHBI, OT/IMYAIUCh JIUIIb KOJTMYeCTBEHHBIE MTOKA3aTe Iy,
KiroueBbie cjIoBa: ayTO/IEHTHH, KOCTHAsI TJIACTHKA, ayTMEeHTaL[¥sl, 0CTeOT/IaCTHKa, 3yObl MypOCTH

BKfla].'[ dBTOPOB. Bce dBTODGLI B paBHOﬁ CTEeIIeHU TIIPUHUMaAJIM y4aCTHe B ITOATOTOBKE MaTe€pHasid.
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Microbial flora of dentin of remote wisdom teeth

V.0. Sidorenko, A.M. Panin, A.M. Tsitsiashvili, M.S. Podporin
Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russian Federation

Abstract. The aim of our study was to study the microbial flora of autodentin of removed wisdom teeth and compare it with
the microbial flora of the oral cavity in order to determineits safe use as graft for thereplacement of defects of the alveolar bone.
Relevance. The dental dentin is close in organic and mineral composition to human bone tissue. A bone autograft is considered
the “gold standard” for ridge augmentation. However, a bone autograft graft increases the morbidity of reconstructive operations,
requiring the formation of a donor zone, which increases the feeling of discomfort and the patient’s rehabilitation time. Increases
the risk of intra- and postoperative complications. Materials and methods. A group of patients with wisdom teeth to be removed
had smears taken from the mucous membrane in the area of the extracted teeth. After that, the teeth were removed, crushed using
a bone mill manually, or reduced to thin plates, placed in nutrient media and sent for microbiological examination. Conclusions.
According to the microbiological study, the microflora of the oral cavity and the microbial flora of the extracted teeth were

identical, only quantitative indicators differed.

Key words: autogeous dentin, ridge augmentation, bone graft, tooth graft, wisdom tooth
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BBepeHue

Ynanenuve 3yba HeM30e)KHO TTPUBOAMT K aTpodun
KOCTHOM TKaHW. B TeueHue nepBoro rozga rocje yzase-
Hus 3y0a IIMpUHA a/TbBEeOsISIPHOTO OTPOCTKA yMeHbIIIa-
eTcs Ha 5>—7 MM, T.e. ipuMepHo 70 50% ot ero mep-
BOHAua/IbHOW Be/IMUMHBL. MakcuManbHasi aKTUBHOCTD
nipotiecca arpoduu HabrogaeTcsi B TedeHHe MepBbIX
3 Mecs1leB MOCJ/ie yaaneHusi, 1ocTuras 2/3 ro/joBou
yTparhbl LUIMPUHBI U BbICOTHI a/IbBEO/ISIPHOU KOCTH OT U3-
Haua/sbHOro oowsema [1].

B Hacrosiiiee Bpemst /1711 BOCCTaHOB/IeHUs Jie(heKToB
U fedopmaliyii aibBeo/ISIPHON KOCTH MCITOMb3YOTCS
pasMyHbIe KOCTHO-3aMelljatoljiie MaTeprasibl, KOTOpble
TIOJ]Pa3/IeJISFOTCS 110 TIPOUCXOKIEHHIO Ha O1oIoruuecKrie
(ayTo- 1 anyiomarepuaribl, KCeHoMaTeprasbl, O1OIOTH-
YeCKHM aKTUBHbIE MOJIEKY/IbI Oe/TKOBOM 1 HeOe/TKOBOU
npupofbl, obsafaroriie cBoiicTBamMu (hakKTOpOB pOCTa);

DENTISTRY

WCKYCTBeHHbIe (Ha OCHOBe TpU-KajbLui docdara, ru-
JIPOKCHATIaTUTa, Pa3/IMUHbIX TUTIOB KePaMUKH, XOHCYPHU-
14, XUTO3aHa, OMOCUTAIITIOB, TIOJIMMEPOB, Cy/b(haTa Ka/lb-
LS ¥ JIP.); KOMTIO3ULIMOHHbIE — COUYeTaHHe HeCKOTbKUX
CUHTETHUYECKUX W/WIH OMOJIOTMUYeCKUX MaTepHraoB [2].

Kcrionb30oBaHMe ayTOreHHbIX TPAHCTIAHTATOB CUM-
TaeTcs «30/I0TbIM» CTAH/JapTOM /il PEKOHCTPYKLIUMA
Pa3/IMYHBIX KOCTHBIX /1e()eKTOB, Be/lb UMEHHO ayTOKOCTb
[103B0OJIIeT 00eCIeunTh BCe 3 MeXaHH3Ma 3aKUBJIe-
HUSI KOCTHOM TKaHU: OCTeOTeHHbIN, 0CTeOUHAYKTHUB-
HBII, OCTEOKOH/IYKTUBHBIM U He TIPOBOLIUPYeT peak-
L[UF0 IMMYHHOTO OTBeTa [3], Ho rpu 3a60pe KOCTHBIX
TPAHCIJIAHTaTOB HAHOCUTCS OTIOJTHUTE/IbHAs TPAaBMa
B JIOHOPCKOM 00/1aCTH, TIOBBILIAETCS PUCK MHMUIPO-
BaHUs1, BOSHUKHOBEHUS BOCTIA/IUTETBHBIX U IPYTOTro
pojia OC/IOKHEHHUM, YBeJTMUUBAETCS CTIOKHOCTD JIEUeHUST
Y CPOKU peabunMTalvy nareHTa [4].
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[leHTVH U abBeosIsipHasi KOCTb B SMOPHOHATEHOM
Pa3BUTHH MPOUCXOJSAT U3 CTBOJIOBBIX Me3eHXUMaJIbHbIX
K/IETOK HEPBHOTO I'PeOHST ¥ CXOXKH MEXK/y COOO I10 XU-
MHYecKoMy cocTtaBy. JeHTuH Ha 40—45 % coctout
W3 HeopraHuveckux Berects, 50—>55 % npuxogarcs
Ha opraHuyeckue BelljectBa U Bogy. Okono 20% npuxo-
nutcs Ha KosutareH I tvra u 70% Ha ruZipOKCHanmaTuT.
Takke B coCTaBe JleHTHHA BXO/SIT KOCTHbIN Mopdore-
HeTHUecKuii 6e10k BMP-2, KOTOpBIH SIB/ISI€TCS usie-
HOM cyrnepceMelicTBa TpaHC(HOPMHUPYIOIUX (DAaKTOPOB
pocta — 6eta (TGF-B), uHCcynuHoIo00HbIH (GakTop
pocta 1(TGF-I) u uncynuHornofo06HbI# hakTop pocTa
2(TGF-II), koTOpble CTUMYUPYIOT A hepeHIIUPOBKY
CTBOJIOBBIX KJIETOK B XOH/JPOLIMTBI, peann3ysi MeXaHu3M
obpa3oBaHust KOCTHOM TKaHU. CpeZiyi HEeKO/IareHOBBIX
0enKoOB, OTBeUArOIIMX 3a MPOL[eCChl MUHEpaTU3aiu
JIeHTHHHOT'O MaTpHKCa B COCTaBe /|leHTHHA, OTBeYaroT
OCTEeOHEKTHH, OCTeOKa/IbI[MH U AeHTUHHBIN dhocdo-
ripoteuH [5].

[TepBblli KIMHUYECKUM C/ly4yall ayTOTpaHCIIaH-
TalM¥ JJeHTHUHA YesioBeKy Obla 3aperucTprupoBaH
B 2003 r [6]. B faHHBIII MOMEHT B MUpe TIpe/iCTaB/ie-
HO HECKOJIbKO pa3HO0Opa3HbIX METOAUK 00paboTKu
JIeHTHHA yJa/IeHHbIX 3y00B, HO BCe OHU TaK W/ HAUe
H3MEeHSIIOT CTPYKTYPY, a C/e/loBaTe/IbHO U CBOMCTBA
JIeHTUHHOM MaTpulibl [7, 8].

AKTyaIbHbIM TPe/ICTaBIsIeTCs OL{eHKa BO3MOXKHO-
CTY BO3HMKHOBEHMSI BOCIA/IUTE/IbHBIX OCI0XKHEHUH
TIpY T/1aCTHKe a/TbBEeO/ISIPHON KOCTH C UCII0/Ib30BaHUEM
ayTOZIeHTHHA Yy/la/IeHHbIX TPeTbUX MOJISIPOB C MO3ULeN
COTIOCTaB/IeHNs] MUKPOOHOTO Teif3aka TpaHCIlIaHTaTa
Y MUKPO(/IOpbI TIOJI0CTH pTa.

Iensb uccnefoBaHUA — OLIEHUTh BO3MOXXHOCTh
BO3HUKHOBEHHSI BOCMA/IUTE/IbHbBIX OC/IO)KHEHUN NPy
TJ1aCTHKe a/IbBe0JIIPHON KOCTH C UCIO0/Ib30BaHUEM
ayTOZIEHTHHA y/la/leHHbIX 3y00B.

MaTepVIaﬂbI n MmeTobl

B xope rccnenoBanus npoBesieHO yzaneHue 6 Tpe-
ThUX MOJISIPOB. bb110 yzianeHo 4 Mosisipa Ha BepxHeit ye-
JIFOCTU ¥ 2 MOJIsSIpa Ha HIDKHEH ueMtoCcTy y 6 MaleHToB
¢ Bepu(uipoBaHHbIM irarHo3om: K07.3 «AHomanuu
T0JIOKEHUST 3y00B», U3 HUX 5 3yO0B ObLIM MTPOpe3aB-
IIMMUICS B TIOJIOCTD PTa, 1 3y0 ObLT PETUHUPOBAHHBIM.
Bo3spact naupenToB coctaBui ot 20 mo 48 neT, cpeau
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HUX ObIJIO 3 MY)KUHHBI U 3 )KEHIIMHBL. Bce 3y0bI ObutH
yZasieHslI TI0 PUYMHE WX HeTIPaBU/IbHOTO TIONIOXKEeHHSI.
5 MOJISIpOB MMeJIY KaprO3Hble MopakeH!s B Tpejiesax
9Man, 1 Mossip ObLT IHTAKTHBIM.

Ynanenue 3y060B MPOXOJUIIO B YCJIOBHSIX OTepa-
L[UOHHOM aMOy/IaTOPHO B XUPyPruyeCckOM CTOMATOoJI0-
ruueckoM otzeneHuu. [lepes nporieypoit yianeHus
y Ka’KI0T0 TIalleHTa BOPCUCTBIM 30HZOM-TaMITIOHOM
ObLT B3SIT Ma30K CO CJIM3UCTOM 000/I0UKH TIOJIOCTH PTa
B obnactu yaassiemoro 3y6a, nocsie naLyeHT osocKar
nonoctk pra 0,05 % pacTBOPOM X/IOPreKCUAUHA B Te-
yeHre 1 MUHYTHL. YaaneHue 3y00B MPOXOUIO MO,
MeCTHbIM 00e300/imBaHueM (YiasrpakauH [I-C ®opre,
T'epmaHus) € UCTIO/Ib30BaHKEM JIFOKCATOPOB, SK/IEBATO-
POB U IUIIOB. [To OKOHUaHWH yaseHus 3y0 roMelranm
B JIOTOK, a W3 JIYHKH y/ja/IeHHOTO 3y0a anrmiuKaTopom
TPAHCIIOPTHOM CHCTeMbI ObI/I TTOBTOPHO B3ST Ma30K,
MOCJIe Yero MpOBOJUICS KIOPeTaK U MeJUKaMeHTO03-
Hasi obpabotka 0,05 % pacTBOPOM XJIOPTe€KCHAWHOM.
[Tocne jocTrxeHUst CTabUIBHOTO KPOBSHOTO CI'yCTKa
ralyieHTam ObUIH [JaHbl PeKOMEHZAL[UH TI0 YXOAY.

Y yznaneHHbIX 3y00B C OMOLLbIO a/IMa3HOTO JJUC-
Ka 110/] HelIpepbIBHbIM OXJIa)K/JeHWeM CTepHUIbHbIM
pacteopoM NaCl 0,9 % Oblna yjaieHa KOPOHKOBasT
4yacTh, BepXYIIKH KOPHel 3y0oB, mapo/ioHTabHast
CBsI3Ka, LleMeHT KopHsl. [Tysibra 3yba Obuia n3B/ieueHa
nysnbnoskcrpakropamu (KMUW3, Poccus) u K-daii-
namu (Mani, fAnonus). [TonyuuBLIMiics JeHTUHHbBIN
(parMeHT cemapupoBasics Ha 2 yacTu. [lepBast uacTh
M3MeJTBIaiach B KOCTHOW MeJIbHHLIE PYYHBIM CTTIOCO00M,
BTOpasi uacThb OblIapeyLiipoBaHa /0 MpsIMOyToJIbHO-
ro 6s10ka anMasHbeIM AuckoM. O6pasiibl ToMelannch
B UH/MBU/ya/ibHbIe TPaHCIIOPTHBIe cucTeMbl (Deltalab,
Vcnanust) gyist cbopa MUKpOOHO/IOrHueCKUX 00pasiioB
C >KUZIKOM TpaHCIIOPTHOM cpezioli Diimca (6e3 arapa).
TpaHcropTHasi cucTeMa Tpe/iCTaB/sieT co00i KOHU-
YeCKYH0 MPOOUPKY C 3aBUHUMBAFOIIIENCST KPBIIIKOH.
B KOMIJIEKT BXOAUT BOPCUCTBIN 30H/I-TaMIIOH C TOU-
KOU CJI0Ma, TIPe/[CTaB/ISIOUN COO0M MSATKUM epIIUK
13 NoaM3(UPHOrO BOJIOKHA Ha alTIMKaTope U3 Mo-
JIUCTHPO/A. YC/IOBUSI XpaHeHUs! U TPaHCTIOPTUPOBKHU
OBLTM COOIO/IEHBI.

IToceB uccnenyemMoro MaTepuasa MpoOBOAUICS
Ha IJIOTHBIe TTUTaTe/IbHbIe Cpe/bl (0CHOBA KOTyMOWiA-
CKOT'0 KPOBSIHOTO arapa C jobaBieHHeM CTepUIbHOM
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nepubpUHUPOBaHHOM KpoBU OapaHa (10 5 %); ocHOBa
KOJ[yMOHMICKOro KPOBSIHOTO arapa c fiobaB/jieHreM CTe-
PUIbHOM /1e(rOpUHUPOBAHHOM KPOBHU OapaHa (10 5%)
+ ceneKkTHBHas1 jo0aBKa [i/isl BbIJe/IeHUs HeCTIOPOBBIX
aHa’poboB; arap Cabypo, C JOTIOTHUTETbHOU U/IeH-
TU(UKaLMeN C UCM0/Ib30BaHUEM XPOMOTeHHOM Cpe/ibl
n1st puboB poga Candida; ctadurIOKOKKOBBIH arap
N 110 Ha 6a3e kadeapbl MUKPOOHOIOT Y, BUPYCOJIOTHH,
nMmyHosiorun @I'bOY BO MI'MCY um. A.N. Esfo-
KuMoBa MuH3zpaBa Poccun. ITosryueHHbIe pe3ybrarsl
MHUKPOOHOJIOrMUeCKOT0 UCCIefioBaHus ObLM 06pabo-
TaHbl, MPOaHA/TM3UPOBAHBI, CPaBHEHBI.

PesynbraTbl 1 06CY)XAEHUSA
B kauecTBe mepBoro o6pasiia ObIT UCCIeOBaH
JMCTOIUPOBAHHbIM 3y0 2.8. Ha >keBaTe/IbHOM MOBEpX-

HOCTH MMeJIOCh KapHO3HOe TIOpaKeHHe B Tpejiesiax
smasu. TTocsie MUKPOOHOIOrYeCKOTO UCCIIeIOBAHUS
JIEHTHMHHOTO 0/10Ka 1 IeHTMHHOM KPOLIIKW POCTa Ha TTH-
TaTe/bHBIX CPeZlaX MOTyueHO He ObLIO0, UTO MO3BOJUTIO
TMIPETIOJIOKUTE BO3SMOXKHOCTB UCIIO/Tb30BaHUs I€HTUH
3y0a, He UMEIOIer0 3MEeHEeHU BOCa/IUTeTbHOTO
XapakTepa B TKaHsX IMy/IbIIADHON KaMephbl, B KAUeCTBe
a/IbTePHATUBLI KOCTHOMY TPaHCIIAHTaTy 0e3 [1010JI-
HUTEIbHOM aHTUCEITHYeCKOM 00paboTKH.

B nostoctr pra 661711 0OHApY>KeHbI: S. sanguis —
1x107, P. anaerobius — 1x107, F. nucleatum — 1x10*.
B nyHke ymanenHoro 3yb0a: S. sanguis — 1x109,
P. intermedia — 1x107, P. gingivalis — 1x10°,
S. capitis — 7 x10°. B geHTUHHOM 0JIOKe U JIeHTUH-
HOU KpOIITKe POCTa MUKPOOPraHU3MOB 00HApy>XeHO
He Obu10 (Puc. 1).

Oo6pa3sen 1/ Sample 1

O—=NWAhAUNAAI

P.anaerobius F.nucleatum P.intermedia

B O6uacts / Oral cavity

S.capitis  S.sanguis P. gingivalis

Jlynka / Soccet

m Kpomka / Crushed granules B Biiok / Dentin block

Puc. 1. CopepyxaHne MMKpoopraHmamoB B o6pasue 1/
Fig. 1. The content of microorganisms in the sample 1

B kauecTBe BTOpOro obpasija ObIT UCTIO/Ib30BaH
JMCTOITUPOBAHHBIN 3y0 2.8 ¢ KApHO3HBIM ITOpPaKeHUEM
B rpe/ie/iax sMasiu. [1o[roToBKa KCC/ieyeMoro MaTepu-
aJia MpoXo/I¥i/Ia Mo aHaJIOTUYHOMY TPOTOKOJTY C TIEPBBIM
o6pasijom. [Tpyr MUKpPOOUMOIOTUeCKOM MCCIeN0BaHUN
OBLIH TIO/TyUeHbI CJIeIyIOIIHe JaHHbIe.

B nonoctu pra 6ei1 o6Hapyskensr: C.albicans —
6x10%, Enterococcus spp.— 4x10%, S. sanguis — 1x108,
P. intermedia — 3x107, S. salivarius — 5x1068,

DENTISTRY

Veillonellaspp. — 4x10°. B nyHKe ygaeHHOTO
3yb6a: C. albicans — 1,3x10°, Enterococcus spp.—
1x10°, S. sanguis — 5x107, P. intermedia — 3x107,
S. salivarius — 1x10°. B genTuHHOM O/10Ke: S. sanguis —
1x10?% S. salivarius — 1,8x10?%, P. intermedia — 2x102.
B menTuHHOU Kpomike: S. sanguis — 5x104,
S. salivarius — 2x10%, P. intermedia — 2x10* (Puc. 2).
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Oopa3sen 2 / Sample 2

—
o

S N B~ N ®

Spp.

B O6nacts / Oral cavity

Enterococcus P. intermedia S.salivarius

Veillonella  S. sanguis  C. albicans
spp.

Jlynka / Soccet

B Kpomka / Crushed granules B biok / Dentine block

Puc. 2. CogepxxaHne MIUKpOOpraHnM3mMoB B o6pastie 2 /
Fig.2. The content of microorganisms in the sample 2

B kauecTBe TpeThero odpastia ObL1 UCC/Ie[0BaH 3y0
2.8 C 1O/IHOM peTeHLIMel, KOpPOHKOBasl YaCTh UHTaKTHa.
[ToaroToBKa MCCaeyeMOro MaTepuasa MpoxXouia
10 aHAJIOTMYHOMY TMPOTOKOY. [Ipy MUKpOOUOIOTH-
YeCKOM HCC/Ie[OBAaHUM ObIIU TIOTyU€eHbl C/IeIYIOIHe
JJAHHBIE.

B mosoctu pra ObIiM OOHApyXEHBI:
S. constellatus — 5x10°, S.sanguis — 4x106,

S. aureus— 2x10%, Enterococcus spp.— 5x10*. B nyHke
yznaneHHoro 3y6a: S. constellatus — 4x107, S. sanguis —
5x107, P. gingivalis — 4x10%, P. intermedia — 2x10%.
B nentunHoM 6s0ke: S. constellatus — 1x10?,
S. sanguis— 1x10%, P. gingivalis — 1x10% B meHTUHHOM
Kpoitke: S. constellatus — 2x10%, S. sanguis — 2x10?,
P. gingivalis — 1x10? (Puc. 3).

Oopasen 3 / Sample 3

10

S OB N ®

S

S.aureus  Enterococcus P. intermedia S. sanguis P. gingivalis

constellatus spp.

B O6nacts / Oral cavity

Jlynka / Soccet

® Kpomka / Crushed granules ® Brox / Dentin block

Puc. 3. CoaepxaHne MUKpoopraHnuamoB B o6pastie 3 /
Fig.3. The content of microorganisms in the sample 3
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B KauecTBe ueTBepTOro obpasiia O MCC/Ie[0BaH
JUCTOMMPOBaHHBIM 3y0 2.8 C KapUO3HBIM IMOPAXKEHHUEM
B TIpe/iesiax 3Manu. [1oAroToBKa uccieyeMoro mMare-
puasia MpoXo/AusIa Mo aHAJIOTMYHOMY TIPOTOKOTY. T1pu
MUKPOOHO/IOTHUeCKOM UCC/IeZI0BaHNH OBLTH TOTyYeHbI
C/iefyroIIye 1aHHbIe.

B nonoctu pra 6611 o6HapyxkeHsl: C. albicans —
2x10% S. sanguis — 4x10%, A. naeslundii — 3x10°,

S. mutans — 5x10%, S. capitis — 3x10°. B yyHke yza-
nenHoro 3y6a: C. albicans — 1x10%, S. sanguis — 6x10%,
F. nucleatum — 3x10%, P. gingivalis — 1x10*. B neH-
TUHHOM OJ10Ke: S. sanguis — 4x10?, F. nucleatum —
2x10°%. B meHTUHHOU Kpolike: S. sanguis — 6x107%,
F. nucleatum — 2x10? (Puc. 4).

Oopasen 4 / Sample 4

S = N W kA U0 AN

C.ablicans S.mutans S.sanguis

B O6nacts / Oral cavity

A.naeslundii  S.capitis  F.nucleatum

Jlynka / Soccet

B Kpomka / Crashed granules B Bbriok / Dentin block

Puc. 4. CopepykaHne MMKpPOOpraHM3moB B o6pasLe 4 /
Fig. 4. The content of microorganisms in the sample 4

B kauecTtBe nsToro ob6pasiia 66T UCITOTB30BaH
JMCTONMPOBaHHbIM 3y0 3.8 C KAPUO3HBIM TIOPKEHHEM
B Tipefiesiax 3Masu. [ToaroroBka mccieayemMoro mMare-
pHasia MpoXoAu/a 1o aHAJIOTUUYHOMY TIPOTOKO/TY. [Tpu
MHKPOOUOIOTUUeCKOM UCC/IeJOBAHUM OBbI/IA TTO/TyYeHbI
C/IeiyroIye 1aHHbIe.

B mosnoctu pra ObIM OOHApYXEHBI:
C. albicans — 2x10%, S. mutans — 4x10%, S. sanguis —

DENTISTRY

3x10%, A. naeslundii— 2x10°. B yiyHke yzaneHHoro 3y0a: S.
mutans—4x10%, S. sanguis — 3x10%, A. naeslundii—2x10°,
S. aureus — 2x10* B geHTrHHOM O/10Ke: S. sanguis —
1x10%, F. nucleatum — 1x10%, S. aureus — 1x10° B nen-
TrHHOM Kpouike: C. albicans— 1x10%, S. sanguis— 2x10°,
F. nucleatum — 1x10%, S. aureus — 1x10? (Puc. 5).
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Oo6pa3zen 5/ Sample 5

S = N W B U O

C.ablicans S.mutans S.sanguis

B O6nactb / Oral cavity

A naeslundii S.aureus  F. nucleatum

Jlynka / Soccet

® Kpomka / Crashed granules B Biiok / Dentine block

Puc. 5. CopepyaHvne MMKpoopraHM3moB B o6pasue 5 /
Fig.5. The content of microorganisms in the sample 5

B KauecTBe 6 oOpa3siia ObLT MCC/IEJOBaH Y/la/IeHHbIN
JMICTOITMPOBAHHbIN 3y0 4.8 ¢ KapHo3HbIM TIOpaykeHHeM
B Tpefiesiax dMas. J{jist u3ydyeHust MUKPOOHOTO Tieii3aka
obpasiia 6 ObLT B3ST Ma30K U3 TIOJIOCTH PTa U JTYHKH y/ia-
neHHoTrO 3y0a. V13 TKaHel ricc/ieayemMoro 3yba ObLT MomyueH
JIEHTUHHBIN O/T0K, KOTOPBIH ZI0 TIOMEITIeHHsI B TPAHCTIOPT-
HYFO CUCTeMY TO/[BePI'Csi KPaTKOBPEMeHHOM aHTHCEeTITH-
yecKol 06paboTke B CTepUILHOM MapsieBoi candeTke,
nipormranHou 70% C2H50H B Teuenun 10 MUHYT.

Kaskzp1ii U3 TOJTy4eHHBIX MaTepUasioB ObLT TIOCesiH
Ha TMTaTe/bHBIe cpebl. He cMOTpst Ha KpaTKOBpeMeH-

HYIO TIOBEPXHOCTHYI0 00paboTKy 70% C2H50H, Ha ru-
TaTebHBIX CpejjaxX ObLT MMO/yueH POCT, UTO TOBOPUT
0 HaXOX/IeHU MUKPOQJIOPHI B IeHTUHHBIX TPYOOUKaX.

B monoctu pra Oblim OoOHaApyKeHBI:
S. constellatus — 4x10%, F. nucleatum — 1x107?,
S. salivarius —5x10°%, S. viridans — 5x10°. B nyHke yza-
nenHoro 3y6a: S. constellatus — 6x10%, F. nucleatum —
2x10?, S. salivarius — 1x10%, S. viridans — 1x10%,
B nentrHHOM 6710Ke: S. constellatus — 1x10% B neHTHH-
HOM Kpottke: S. constellatus— 1x10%, S. epidermidis —
1x10%, S. salivarius — 1x10? (Puc. 6).

Oo6pa3zen 6 / Sample 6

[ O R L )

S.constellatus F. nucleatum

B O6nacts / Oral cavity

S.salivarius

0

S.viridans

Jlynxka / Soccet

® Kpomka / Crashed granules ® biok / Dentine block

Puc. 6. Cogep>xaHve MUKpoopraHnamoB B o6pasLie 6 /
Fig.6. The content of microorganisms in the sample 6
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Pe3ynbrarhl IpOBe/IeHHbIX UCC/Ie[0BaHUN yKa-
3bIBAlOT Ha WJE€HTHUYHBIM COCTaB MUKPOOPraHW3MOB
B ITOJIOCTH PTa, JTyHKe y/ja/leHHOTo 3yba U IeHTHHHOM
MaTpuLie. CpaBHeHHe KOJIMYeCTBEHHBIX MOKa3aTesien
MHKDOOPraHM3MOB F'OBOPUT O CU/IbHOM YMeHbIIIeHU!
TioKa3aresiell B IEeHTUHHBIX 0/10KaX U IeHTUHHOU KPOIII-
Ke T10 CPaBHEHHIO C T0JIOCThIO pTa MaljeHTa U IyHKOM
yzaneHHoro 3y6a. Takxke ObUTH BbIsiB/IEHbI O0Jiee BbICO-
Kre KO/InyeCTBeHHbIe TI0Ka3aTe/li MUKPOOPraHW3MOB
B JIEHTUHHOW KPOILIKe 110 CPABHEHUIO C IeHTHHHBIMU
B/10KaMH, UTO TI03BOJISIET CZeNaTh BHIBOJ, O HAXOXKIEHUU
MUKPOOPIraHM3MOB ITOMHMO TTOBEPXHOCTH JIeHTUHHBIX
TPAHCIUIAaHTATOB B JIeHTUHHBIX KaHa/Ibliax.

3aKntoyeHue

[TonyueHHbIe JaHHbIE MUKPOOHOTO Tei3aska J1eH-
THHA y/la/IeHHbIX 3y00B roBopsAT 00 UAeHTUYHOCTH
MUKPO()/IOpbI POTOBO# TIOIOCTH 1 TPAHCII/IAHTATOB, UTO
WCKJTIOUaeT PUCK MPUCOeAUHEHMsI BTOPUUHOM HH(peK-
1]V, a JaHHBIe Pa3HUIIbI KOIMYeCTBeHHbIX MoKa3aTesei
Tpe/iCTaBUTe el eHTUHHBIX TPAHCIIJIAHTATOB ITO3BO-
JISIIOT TIPE/TIONIOKUTH BO3MOXXHOCTh HCITO/Tb30BaHUe
JIeHTUHHBIX TPAHCIJIAHTATOB 0e3 /I0TOTHUTe/TbHOU
XUMHUEeCKOU U (hr3nueckoir 06paboTKH /1/1s1 BOCIIOJN-
HeHus1 1epeKkToB U ZiedhopMaliii abBeOISIPHONM KOCTH.
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Puckun nHbekumMoHHoro o6e36onmBaHus
Npyu CTOMaTOJ/IOrM4YECKOM J1Ie4eHUM

0O.10. boraesckasa!, C.T. CoxoB?

1PoccuiicKuil yHUBepCHUTET APY>KObI HapoZoB, MockBa, Poccutickas ®ezeparyis
2MOCKOBCKHUM rOCy/japCTBEHHBIN Me/IMKO-CTOMaTo/Iornueckuii yuusepcuteT uMm. A.J. EpfokrmMoBa, Mockga,
Poccuiickas ®enepaiiyst

AnHoTtanust. Lerb: BEISIBUT PUCKH TIPY BBITIONTHEHWH MHBEKLIMOHHOTO 00e300/MBaHMs Ha (hOHe CHHPOMa XPOHHUECKOH YCTaoCTH
Bpaya-cromarosiora. Mamepuan u memoosb.. ViccrieioBaHye MpOBOAMIOCH C aBrycTa 1o Hosiopek 2019 I. B CTOMAaTo/IOrHyeCKUX Kii-
HHKax ropojia MoCKBBI, MpoaHKeTHpoBaHo 308 Bpaueii-CToMaTosioroB. VICTOUHUK MH(pOPMaIiK: « AHKeTa TI0 OlfeHKe WHBeKIIMOHHOMN
0e30MacHOCTH ¥ CHHZPOMA XPOHWYECKOH YCTaOCTH» Bpaueil CTOMAaTOIOrYe CKUX KJIMHUK Pa3/IMUHbIX ()OpM COOCTBEHHOCTH,
BKJTIO4asa 88 BoripocoB. Pesyibmambi: BostHeHMe TP NPOBe/IeHNH MeCTHOW aHeCTe3UH UCTIBITBIBAIOT 97,14% pecrioH[eHToB,
13 HUX, K cokaneHuto, 14,28% Bpaueii HarpaB/IsitOT MalMeHTOB K XUPYPry-CTOMAaToJIOTy /1S TPOBeZleHHs MeECTHOM aHeCTe3HH.
W3 308 omporieHHbIX Bpauelt 17,14% (n=53) yKa3a/u Ha TO, UTO CTaJIKUBA/IMCh B CBOEM TPaKTUKe C TSHKebIMUA HapyIIeHUsIMU
0011Iero COCTOSIHUS B CBSI3U C BBeJleHHEeM aHeCTeTHKa Ilepe[] CTOMaToIoriueCKUM BMeLaTe/IbCTBOM Y CBOMX MaljeHToB. IIpu aTom
Hanbosiee 4acTo BCTPeUaroILecs OLIMOKY CBsI3aHbI C BIDOPOM aHecTeTHKa — 26,73%, urbl — 12%, ¢ 0T/I0MOM UHBEKLIMOHHOW UIJIbI
BCTpeyvanuck 3,78% onpolleHHbIX Bpaueil. C TsDKeIbIMU, [ake jeTaJbHbIMUA UCX0J,aMH, CBSI3aHHBIMU C aHeCTe3Kell, BCTpevatich
17,14% Bpaueii-cToMato/10roB. Bo/bIIMHCTBO Bpauei — 74,29% pabotatot ot 41,2 0 57,7 4acoB B He/ie/Tr0. BbICOKHI pHUCK pa3-
BUTHSI CHHZIPOMa XPOHMYeCKOH ycTanoctu otMeuarot 11,43%. Bbigod: Ha 0CHOBaHWM BBISIBIEHHOTO OTCYTCTBUSI TIPOGHIAKTHKA
BHYTPHUCOCYJVCTOTO BBe/IeHUs] aHeCTeTHKa B 45,71% 1 IpUMeHeHs1 aHeCTeTHKa C MOBBIIIEHHOM KOHL|eHTpaLieil Ba30KOHCTPUKTOpa
B 88,57% peKomMeH/J0BaHO Be/ieHHe yueTa OCI0KHEHUI MeCTHOM MHBEKLIMOHHOM aHeCTe3uH.

KnroueBble c/10Ba: aHKeTUPOBaHUe, MHBEKLMOHHAs 3P (eKTUBHOCTh U 6e30MacHOCTb, PUCKU MECTHOW aHeCTe3UH, CUHIPOM
XPOHHUECKOH yCTanoCTH

YuacTue aBTOpPOB. ABTOpBI 3asB/ISIIOT O pAaBHOM BKJIafle.
Mudopmanys o KOHGINKTe HHTepecoB. ABTOPHI 3asiB/ISIIOT 00 OTCYTCTBUY KOH(/IMKTA UHTEPECOB.

HNudopmanus o puHancupoBanu. VccnesoBaHue He MMesio (PHAHCOBOU TOAEPIKKU.
TToctynuna 10.12.2019. ITpunsara 30.01.2020.

Jins qurupoBanus: boraeeckast O.F0., Coxor C.T. PUCKH UHBEKI[MOHHOTO 06€300/THBAaHSI TIPH CTOMATOIOTHUECKOM JIeUeHUH //
BectHuk Poccuiickoro yHuBepcuteTa qpy»Kobl Hapoaos. Cepust: MeauipHa. 2020. T. 24. No 1. C. 61—68. DOI: 10.22363/2313~
0245-2020-24-1-61-68
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The risks of injection anesthesia in dentistry

O. Yu Bogaevskayal., S.T. Sokhov?

1 Peoples Friendship University of Russia Moscow, Russian Federation
2 Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russian Federation

Abstract: The article intends to study the risks of performing injection anesthesia for dentists experiencing chronic fatigue
syndrome. Materials and methods used: The survey was conducted from August to November 2019 at various dental clinics of
Moscow, with 308 dentists having filled in the questionnaire. Information source: The “Questionnaire on Assessing Injection
Security and Chronic Fatigue Syndrome” was offered to dentists from clinics representing different types of ownership and
contained 88 questions. Results: 97,14% of the respondents were feeling anxious while performing local anesthesia, yet,
regrettably, 14,28% of them had to refer the patient to a dental surgeon for this procedure. 17,14% (n=53) of the 308 respondents
noted that they had to confront the patient’s general condition worsening significantly due to a local anesthetic injection prior
to the start of dental treatment. The mistakes made mostly had to do with anesthetic choice (26,73%), needle choice (12%), and
needle breakage (3,78%). 17,14 per cent of dentists had the experience of confronting grave, even fatal outcomes of anesthesia.
The majority of dentists (74,29%) work from 41,2 to 57,7 hours weekly. The risk of developing chronic fatigue syndrome was
assessed as high in 11,43% of all cases. Conclusion: Given the absence of prophylaxis in 45,71% of cases related to anesthetic
injection and the increased concentration of vasoconstrictor in the anesthetic in 88,57% of all instances, keeping records of
complications caused by injection anesthesia is recommended.

Key words: questionnaire, injection efficiency and safety, local anesthesia risks, chronic fatigue syndrome.
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B cBs13u ¢ nepuoanuecku nosissirorumucst 8 CMU
COOOIIEHUSMH O C/TydasiX JIeTa/JIbHOCTH B CTOMATo-
JIOTUYEeCKUX KTMHUKaX [1] n3yueHue BOrpocoB Oe3-
OIMaCHOTO JIeUeHHSI U PUCKOB OCTAETCSI aKTya/IbHbIM,
0COOEHHO BOTIPOCKHI TPUMEHEHHST MECTHOM aHeCTe3nn
[2]. ITo manubIM CTAP, 06OpaijaeMoCTh Nal[ueHTOB
K BpauaM-cTtomarosioram 6osiee 158 MyiH B rog, mo-
JaBJisiroIee OO/IBITMHCTBO MaHUMTY/ISILMN 96% [3, 4]
TPOBOZMTCS TI0/T MeCTHBIM 00e300ommBanreM. [103-
TOMY yMeHHe CToMarosiora obecrieuutsb 3¢hdeKTHB-
Hoe 00e300/MBaHKe BCEro CreKTPa BBIMOTHIEMbBIX
BMeIIIaTe/IbCTB — abCOJTFIOTHO HeOOX0JUMOe YCIOBHe
KaueCTBeHHOI'0 CTOMATO/IOrHuecKoro jeyeHus [5]. O6-
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I1I1e OC/IOKHeHUsI Hab/MIOAt0TCS B CTOMATOIOTUe CKOM
npaktuke y 0,5—1,2% 6osbHBIX [6]: annepruueckue
peakrmu 10,5% [7], o6Mopoku — 2% cTomarosioruye-
CKMX TaljieHTOB. MeCTHbIe 0C/IO)KHEHHs! COCTaB/ISIOT:
12% — BHYTPUCOCYAWCTbIe UHBEKLUU /151 IPOBOJHU-
KOBbIX U 1% pjis uHunbTpalimonHbix [8], uacrora
MOBPEeXXeHusl HepBa Ur/ok okoso 1% [9].
Cnoco06CcTBOBaTh CHUKEHHIO 3(P(HEKTUBHOCTH
1 6e30MacHOCTH JieueHUsI MOXKeT Pa3BUTHE CUHAPOMa
XPOHUUECKOMW ycTanocTu. Pe3ynbrarsl ucciejoBaHUN
TMOKa3bIBaIOT, UYTO CUH/IPOMOM yCTa/I0CTH CTpagaroT 33%
Bpaueli Benko6puranuu, 40% Bpaueii B KamidopHuy,
50% Bpaueii GunnsHanK [10]. B kauecTBe (hakTOpOB,
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BBI3BIBAIOILMX Y Bpaueil XpOHUUECKYIO yCTaI0CTh U T1e-
perpy3Ku, aBTOpaMH Yallje BCEro Ha3bIBAIOTCS: BHICOKAST
pabouast Harpy3ka, cTaHJapTHasi paboTa, MOBBIIIEH-
HbIe 3aMpPOChl U OXKU/IAHUS TALIMEHTOB, BHEYPOUHAsI
pabora, yrpo3a cokpaiieHust (YBOJIbHEHUsT) C pabOThI,
KOH(QJIMKTBI Bpauel C MeULMHCKUMU CECTPaMHU U afl-
MUHUCTpALel, HeraTUBHbBIE OT3bIBbI O /1eSITeIbHOCTU
MEeJMLIMHCKUX PabOTHUKAX B CPe/ICTBAX MAaCCOBOW UH-
(hopmaryu, atMocdepa >keCTKOM KOHKYPEHIIMU MeXY
COTPYJHUKAMU MeJUITMHCKOTO yupexxaeHus [11]. He-
CMOTpsI Ha Pa3BUTHE HOBBIX TEXHOJIOTUI B CTOMATOJIO-
TUH, BbisiBJieHHe (aKTOPOB, BJIUSIOIIUX HA Pa3BUTHE
MECTHBIX U O0I[1X OC/IOKHEHHI OT MECTHOM aHeCTe3MH,
TpebyeT fabHEeHIIero H3yueHus..

Llenb: BBISIBUTH PUCKH MIPH BBITIOTHEHUT MHBEKIU-
OHHOTO 00e300/1MBaHuMs Ha OHE CHH/IPOMA XpOHHYe-
CKOM yCTasloCTH Bpavya-CTOMATOJIOra.

MaTepuan n metopabl

VccnenoBaHue MPOBOAMIOCH C aBryCTa 110 HOSIOpb
2019 r. B cTOMaTO/IOTUYeCKUX KJIMHUKAX ropoaa Mo-
CKBBI. Kputepuiem BK/FOUeHHs B UCCIIe/lOBaHKe ObLIO
corJiacve Bpaya-CTOMaTo/10ra y4yacTBOBaTh B UCCIIEZ0-
BaHWW. OnpoChI POBOAWIMCH UHAUBH/YA/IBHO, 3aI10/1-
HeHHe aHKeT 3aHUMano 15—20 muHyT. 111 mpoBepKr
aHKeTbI Ha BaJIMJHOCTh OBL/IO MPeIBAPUTE/THHO TIPOBe/ie-
HO MMUJIOTHOE MCCiejoBaHue. B o01rielt ciokHOCTH OB1TO
NpoaHKeTHpoBaHO 317 Bpaueli-CTOMaTo/I0rOB, U3 HUX 9
aHKeT ObUTH He MOJTHOCTHIO 3arl0/THEHbI U UCK/TFOUeHbI
13 ucwiefoBanrs. Becero Hamu rnpoaHketrpoBaHo 308
Bpayeii-CTOMaTo/I0r0B, MY>KCKOTO U >KEHCKOTrO T0J1a,
B Bo3pacTe OT 24 n0 55 net. VicTouHuk MH(popMaLuyu:
«AHKeTa 10 OlleHKe WHBHeKIIMOHHOW 0e301acHOCTH
Y CUH/IpOMa XpPOHUUECKO! yCTaJloCTU» Bpaueli CToMaTo-
JIOTUUeCKUX KJIMHUK Pa3/MUYHBIX (HOPM COOCTBEHHOCTH
BKJItOUasia 88 BOTpoCoB. AHKeTa BKJIF0Yasia BOMPO-
col A71s1 cObopa nH(OpMaIUK 1Mo C/IeAYIUM pa3/e-
JlaM: colanbHO-/ieMorpaduueckre XxapakKTepUCTUKN
PeCIIOH/IeHTOB, BOTIPOCHI, CBsI3aHHbBIE C OLIMOKaMH
B BbIOOpe: aHeCcTeTHKa MHCTPYMEHTOB [I/Isi MeCTHOM
aHeCTe3WU U TeXHUKU BBeJIeHUs aHeCTeTHKA, OCI0XK-
HEHUSIMU OT MECTHOM aHeCTe3WH: aHauIaKTUue CKUi
10K, 0OMOPOK, KOJI/Iaric, BOMPOCHI, CBSI3aHHbIE C pe-
rucTpaiuei 0C/JIoXKHeHUH B KJIMHUKaX — >KyPHaJIbl,
OTUeThl B KOHL|e MeCslla, yCTHbIN OTUEeT 3aBefylollle-
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My OTzesieHus]; (haKTOpbI, CITIOCOOCTBYIOII[HE MOSIB-
JIEHWIO yCTasoCTu: paboTa TypOMHHBIM HAKOHEUHU-
KOM, TIO/TUMePU3aLiMOHHOM JIaMIT0M, BBIHY>K/I€HHast
pabouast 1103a, HePBHO-TICUXOJIOTUYeCKOe HarpsKeHre
1 (hOpMUPYIOIIUICS CUHIPOM XPOHUYECKOM yCTasio-
ctu. Kaxxapiii pa3zaen copepskan ot 7 1o 20 BOMPOCOB.
AnkeTrpoBaHue ObI0 aHOHUMHBIM. CrieIaTbHOCTh
pecrioH/1eHTOB OblTa 3aKOAMPOBaHa Ha MSTh KaTero-
pHii: CTOMATOJIOTHs TeparieBTHYecKasi, CTOMaTOJIOTUsI
opToOreAnueckKasi, CTOMaTo/I0Tusi XUpypruueckas, op-
TOJIOHTHSI, CTOMATOJIOTUSI fieTCKast. Y BCeX UCC/ieay-
eMbIX OBbLIO TIOJTyueHO MH(OPMHUPOBAHHOE COTJIacHe
Ha yyacTve B UCC/e/JOBaHUM COTJIaCHO XeTbCUHCKOM
Jeknaparuy BceMupHON MeIUITMHCKOM acCOIfUalivuu
(WMA Declaration of Helsinki-Ethical Principles for
Medical Research Involving Human Subjects, 2013)
1 00pabOoTKY MepCoHa/IbHBIX IaHHBIX. CTaTUCTHUECKUEe
METO/IbI: HeTlpephIBHbIE JJaHHbIe ObUTU Mpe/|CTaB/eHbI
B BU/Je MeuaHbl (Me), CTaH/1apTHOTO OTKJIOHEHUSsI
(SD). [Jnsa onucaHusi KaueCTBEHHBIX JAaHHbIX HAMU
WCII0/Ib30Ba/IUCh YaCTOThI U [IO/U B TIpolieHTax. s
oripe/iesieHs CTaTUCTUUeCKUX CBsI3el MeXKy OlIMOKa-
MM, JJOIyCKaeMbIMH B paboTe, ¥ TIPO/I0/DKUTE/TBHOCTHEO
paboueii Hefie/iu, COCTOSTHUEM 3/I0POBbsI Bpauel, BbI-
siB/IeHYs1 aKTOPOB PUCKa TIPOBe/IeH KOPPeJIsLMOHHBIN
aHamm3 no [Tupcony. Bece manHbIe 6611 06paboTaHbI
C UCTI0/Tb30BaHHeM CTaTUCTUUeCKOTO TIPOrPaMMHOTO
obecrieuenust PSPP [12].

Pe3yanaTb| nccneaoBaHum

W3 uncna pecrioHeHTOB TepareBTUYeCKUi Mpu-
eM BeayT 37,14% (n=114), opTonennueckuii npuem-
25,71% (n=79), xupypruueckuii npueM — 20% (n=62),
netckuii — 11,43% (n=34), oprogoHTryeckuii — 5,71%
(n=18). 13 308 Bpaueii-cromarosoros 51,43% (n=158)
HaXO/IWJIMCh B MOJIOZIOM BO3pacTe (110 KrnaccudurKarm
BO3, 1963) [13] no 44 ner, a 48,58% (n=150) Bpa-
Yeii-CTOMaTo/IoroB — B CpefiHeM Bo3pacTe oT 45 70 59
(B HaieM ucciegoBanuu Ao 55 net). [To mony Bpaun
pacrpezie/TuInCh C/IeAYIOUM 00pa30oM: KeHII[UHEI
coctaBum 62,86% (n=194), myxunnsl 37,14% (n=114).

ITo MecTy paboThI Bpauu pacripeieniiich ClIeyro-
M obpasom: 47,96% (n=148) Bpaueii-cToMaToI0roB
paboTaeT B MyHUIIUIIAIbHBIX MMOJUKIMHUKAX, 52,04%
(n=160) — B yaCTHBIX KJIMHUKaX, U3 HUX 80% (n=246)
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HMMeeT TOTbKO OJJHO MecCTo paboTsl, a 20% (n=62) co-
BMellaeT paboTy B 060ux yupexzaeHusx (OromkeT-
HOM M YaCTHOM), pH 3ToM 94,29% (n=290) paboTaeT
C MeZIcecTpoH, a 5,71% (n=18) 6e3 mexacectpsl. Cpeji-
HSIS1 TIPOZOJDKUTETbHOCTD Paboyuero [JHs COCTaBIsIeT:
28,57% — mectTruacoBoi pabouuii AeHb, 48,57% —
7—=8 uacoBoti pabouwuii feHb, 14,29% — 8—9 uacoBoii
pabounii fneHsb, 8,5% — 11-uacoBoit pabouuii JieHb.
ITo maHHBIM AHKETUPOBaHUSI, CTaXX pabOThI Bpauek,
yUYaCTBOBABLLUMX B aHKETHUPOBAHMU, COCTAaBUJI OT OJHOTO
[0 25 net, HauboJblllee KOJTIMUYeCTBO Bpauei BXOAWUIO
B rpyrmiy — ctax ot 21 g0 25 net — 40% (n=123).
K coxxanenuto, 14,28% Bpaueii Bce ke HaNpaBJsitOT
MaLyeHTOB K XUPYPry-CTOMAaToJ/IOTy [i/isl IPOBe/IeHHs
MeCTHOM aHecTe3uH, a 85,72% BBIMOJIHAOT aHeCTe3H0
CaMOCTOATe/IbHO. BosiHeHre 1pu NpoBeJjeHUU MeCT-
HOM aHeCTe3uM UCTBITbIBAOT 97,14% pecroH/1eHTOB,
0C0OeHHO XUPYPry NPy MPOBeAeHUH ITPOBOJHUKOBOM
aHecTe3uu B 00/1aCTU HWKHeH uemocTH, U 2,86% npu
TMPOBe/IeHUU MPOBOJHUKOBOM aHecTe3uH B 06/1acTi
BepxHel yentocTH, pu 3ToM 20% 13 HUX — CTOMa-
TOJIOTU-XUPYPTH, KOTOPbIe He MOTYT 0060WTHCH Oe3
MPUMeHEeHHsI MeCTHBIX aHeCTeTUKOB KaK/bI! /IeHb.
AnnnukalyoHHas aHecTe3Ws TOYKW BKOJIa Bpa-
yaM¥ npoBogunack B 54,29% cnydaeB. AcnivpalioH-
Hyt0 Tipo0y rpoBoasAT 45,71% omnpoleHHbIX, U3 HUX
34,12% — Bpauyn-CTOMATOJIOTHA YaCTHBIX KJIUHUK,
11,59% — myHunmnaneHeix. Ha Borpoc «Kakyro KoH-
LIeHTpAaLIM0 Ba30KOHCTPUKTOPA B MECTHOM aHeCTeTHKe
BbI ncrionb3yeTe yaiije BCero?» OOBIIMHCTBO OTPO-
1IeHHbIX — 88,57% — OTBeTW/IN, UTO KOHL|eHTpaLUs
Ba30KOHCTPUKTOPA, KOTOPYIO OHH Yallle UCIOJ/Ib3YIOT
IpY CTOMAaTO/IOTUYeCKHUX BMellaTebCTBax, — 3TO
1:100000. OCHOBHBIM KCITI0/Ib3yEMBIM BO BpPeMs Jieue-
Husg 10 OMC aHeCTeTUKOM Bpauu OTMeYaroT JINJ0KauH
100%, a B c/tydae T1aTHOTO JIeUEHWSI BPAaYM [IPUMeHSsI-
10T apTuKanHcoepxkauuii anectetuk — 100%. Bce
Bpaur — 100% W3 yKa3aHHBIX UHBEKTOPOB, BbIZE/IN-
JIV KapIyJIbHbIN LITNPUL] eIMHCTBEHHBIM HCIT0/Ib3ye-
MbIM UHBEKTOPOM /1/1s1 MECTHOM aHeCTe3UH, PY 3TOM
Ha BOIPOC O UCIIO/Ib3yeMbIX BU/IaX UHBEKLMOHHOM
aHecte3uu 20% OMNpoIIeHHbIX Bpayeil OTBETUIIN, YTO
WICII0JIb3YHOT BO BpeMsl IIpreMa: BHYTPUITY/IbIIapHY!O,
MPOBOJHUKOBY0, UH(PUIBTPALIMOHHYIO, & TAKXXe UH-
Tpa/lMraMeHTapHy0 U BHYTPUKOCTHYIO aHeCTe3uH,
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JIIs1 TIPOBE/IEHUsST KOTOPBIX TPeOYIOTCS JpyTre BUAbI
MHBEKTOPOB. OT/e/bHOe MHPOPMHUPOBAHHOE COTJIa-
CHe Ha UCTO/Ib30BaHHEe MECTHBIX aHEeCTEeTUKOB OepyT
77,14% (n=238) onpouieHHbix, ¥ B 100% ciyuaeB
He Be/leTCs yueT OC/I0)KHeHUU OT MeCTHOW UHbeKI[H-
oHHOM aHecTe3uu. Ha Bornipoc «Mcnonb3yete i Bol
rnpeMeIUKal1I0 B CBOeU MPAKTHUKe?» MOJI0KUTeTbHO
oTBeTHM BCero 48,57% Bpaueii. 13 308 orpoiiieHHbIX
Bpaueii 17,14% (n=53) yka3a/au Ha TO, UTO CTaJKHBa-
JIUCh B CBOEM MPAKTHUKE C TSKeIbIMU HapyLIeHUsIMU
00I11ero COCTOSTHUS B CBSI3U C BBEZIEHUEM aHeCTeTHKa
repe/; CTOMaTo/IorMueCKUM BMeIlaTe/IbCTBOM Y CBOMX
nalueHToB. bonbiHCTBO Bpaueid — 74,29% — pa-
6oraroT ot 41,2 10 57,7 yacoB B Hefe/Il0. AHeCTe3Us
0€e3 Ba30KOHCTPUKTOPA UCITO/Ib3YeTCs TPH MaTOJIOTHUH
cep/ieuHO-coCyaucTon cuctembl 17,14%, npu Gepe-
MeHHOCTH 22,86%, 42,86% Bpaueii He OTMETWU/H, NPU
KaKWX CJTyuasix UCII0/Ib3YIOT MeCTHYIO aHeCTe3uro Oe3
Ba30KOHCTpUKTOpA. [Ipu 3TOM, 110 MHEHMIO pPeCroH-
JIeHTOB, HanboJiee YaCTO BCTpevarol[yiecs: OmMUOKu
CBsI3aHBI C BBIOOPOM aHecTeTHKa — 26,73%, urbl 12%,
C OTJIOMOM WHBEKIIMOHHOM UTJIbl BCTpedanuch 3,78%
OMpoIIeHHbIX Bpayei, 57,65% Bpaueli 0TMeUaroT, uTo
He /IOy CKaroT OMO0K. C TSDKeTbIMU, AaXe JieTalbHbI-
MU UCXO/]aMH, CBSI3aHHBIMU C aHeCTe3rel, BCTpeuaarch
17,14% Bpaueii-CTOMaTo/I0roB.

100% oripol1eHHBIX PeCTIOHIEHTOB OTMeUaroT OT-
CyTCTBHE J1erOpUIIIATOPA 10 MeCTY PabOThI (B KIMHH-
Ke), Ho 12% Bpaueli yMerOT T10/1b30BaThCs eprdpuI-
AsITOpoM U 12% ornpolleHHbIX Bpayeil NpUuxoAuioCh
HCII0/1b30BaTh Aedubpuinstop. Ha cromaTonoruue-
CKOM MpHeMe BbI3bIBaM CKOPYI0 nomols 74,28%,
57,14% B CBsI3U C CepeuHO0-COCYMCTOM TIaTOI0ruel,
17,14% — c GpOHX0/IeTOYHOH 11aTOI0THeH, TIPU 3TOM
31,43% Bpaueli Bbi3bIBaIM CKOPYIO MOMOIIb MOC/Ie
BBe/IeHUsI MeCTHOTO aHecTeTuKa. OOI1e oc/ioxHe-
HUSI OT MeCTHOM aHecTe3uu coctaBunu: 17,14% nipu
aHaduIaKTHUUe CKOM 1110Ke, 94,29% rpu 06MOpoKe —
BCEM BpauaM-CTOMaTOJI0raM yJaaoCh 0Ka3aTh MepByl0
TMOMOIIIb, TIpY Kosuiarce 7,14%. Bpauu paboTatoT B oc-
HOBHOM 5 fiHeli B Heflenro — 71,43%, 6 Hel B HeJlemto
26,71%, ripu 3TOM OoJsiee 6 yacoB B IeHb pabOTarOT
71,36% Bpaueii. Ha Boripoc «MHoOro0 /i paboratoriue
BpauM IOy CKarOT OMMUOKN», 82,86% OTBETU/IH T10J10-
JKATETBHO».

CTOMATONOT NA
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[TocmenHo paboratot 57,14% Bpaueit. B 82,86%
Cy4aeB aZJMMHHCTPALIMs pa3pellaeT cZienarsb repepbiB
B paboTe Bpauy-CTOMATOJIOTY, HO TO/BKO B 68,57% pe-
anu3yeT 3Ty BO3MO)KHOCTb. Hanbosbliiee KoniyecTBo
naijueHToB Habmogaetcst ¢ 18.00—20.00 — 45,61%
u ¢ 16.00—18.00 — 37,14%. OuH pa3 B ueThIpe-111eCTh
mecsitieB 6oseet 68,57% Bpaueii. He umeet BpeiHbIX
ripuBbIuek 57,14%. 3aboneBaHusi OPraHOB JbIXaHUSI
nepenec/u 31,42% Bpaueii-cTOMAToJI0rOB, ajljiepruue-
ckue 3aboneBannss — 14,28%, cepieuH0-COCYAUCTON
cuctembl — 17,14%, koykHble — 8,57%, HO yallje Bpauu
CTPaZlal0T COUeTaHHOM MaToJIOTHel, TaK, Harpumep,
5,71% cTpajaroT anepruyecKUMH 3a00/1eBaHUSMU
1 3ab0/1eBaHUSIMU OpPTraHOB AbixaHus. O6ocTpeHue
5TuX 3aboneBanuii B 25,71% ciiyuaeB MPOUCXOAUT
Kaxple rosrozia. Tosmbko 48,57% Bpaueit oOpararoTcst
3a Me[JULIMHCKOM MOMOILIbIO BO BCEX Cilyuasix, a 22,86%

Jleyarcsi CaMOCTOsATe/IbHO. Jleyarcst y KoJuier, KOTOpbIM
noBepsitoT 68,57%. CnopTom 3aHuMMaroTcs 45,71%.
OrtBnekars 0T paboThl MOTYT KOH(IUKTHBIE CUTYaL[N
B KOJUIeKTHBe, B 37,14% CBs3aHHBIE C yC/IOBUSIMH TPY-
Ja. VICTIBITBIBAIOT YCTAIOCTh Ha I1IeCTOM Yacy paboueit
cmensl 37,14% u 25,71% Ha ueTBepTOM uacy paboueit
cMeHbL. OTIOXHYTb, YTOOBI YCTAIOCTh YaCTHYHO YIILIA,
TpeOyetcs B TeueHre 30—59 muHyT 57,14% Bpaueid.
ITpu 5TOM B IpyIIy BEICOKOTO PUCKA Pa3BUTHSI CUH/PO-
Ma XpOHMUEeCKOM YCTaloCTh Mbl oTHec/u 11,43% Bpa-
Yel-CTOMAarTo/I0r0B, Ha OCHOBAaHUU BbISIB/IEHUS OJJHOTO
(Bemy1wero) T.H. «00/BILIOrO» MpU3HaKa (XpOHUYEe CKOM
He TIPOXOZsIIield U MPOorpeccUpytolieit bosee momyroga
YCTaZI0OCTH CO CHWKEHUEeM TaMsITH U TPYJ0Crocob-
HOCTH) U Gosiee 75% T.H. «MajbIX» MPU3HAKOB [14],
a CUH/IpOM XPOHMYECKOM yCTasoCTh OTMeuarT 3%
pecroHzieHToB (puc. 1).
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62,86% Bpaueli-CTOMaTo/IOrOB paboOTalOT B Kabu-
HeTe C OJHUM CTOMaTOJIOTMUeCKUM KpPeCsioM, C ABYMS
Kpecinamu 28,57%, ¢ Tpems Kpeciamu 8,57%. [1pu sTom
CHIKeHHe C/Tyxa Mocyie paboTbl TypOMHHBIM HAKOHEUHH-
KoM oTMevaroT 71,73% Bpaueid. [Tocie paboueit cMeHbI
60/1b B 00/1aCTH 11I€HHOTO OT/1es1a rosiBsieTcs y 61,94%
OMpOLLIEHHbIX, TIOSICHUYHOTO 0TAe/a — 5,72%, npaBoi
pyKu — 25,72%. CHWKeHre OCTPOTHI 3peHHsT OTMEUAIOT
100% Bpaueii, 82,86% — pacCTpoOMCTBO aKKOMOZALIUU.
[MposiBneHye anepruyeckrx peakiiyii Bo BpeMsi rpodec-
CHOHAJILHOM JIesiTe/IbHOCTU Ha JlaTeKC oTMeuaroT 8,57%
Bpaueid, Ha Zie3uH(pULMpytoLre pacTBopbl — 31,42%,
Ha MeTHU/IMeTakpuaaTel — 8,57%, OTCyTCTByeT MPOsiB-
JieHHe KaKuX-Ti00 a/uiepruueckux peakiui y 57,14%.
®akropamu pucka s 300poBbs 100% BbIE/AOT BbI-
HY>K[IEHHYIO 1103y, 5,51% — BpallleHue 3amsiCTbsl U Ipe/i-
T1eubst 1py paboTe ¢ TYpOMHHBIM HAKOHEUHUKOM. [171s1
BbISIBJIEHUS B3aMMOCBSI3U MeXKJy XPOHUUECKOHW yCTa-
JIOCTBIO, BO3MOXKHO BJIVSIIOLLEN Ha TOsIB/IeHHe OCJI0XK-
HEHUI BO BpeMsi KTMHUYECKOTO TIpYeMa, B TOM Uuc/ie
1 OT MeCTHOM aHeCTe3UH, IPOBe/ieH JIByMepHbIH Koppe-
JISILIMOHHBIN aHau3 1o [Tupcony. BrisiBiieHbI CHIbHBIE
KODPeJISILUOHHBIE CBSI3U MEX/Y «CIeliuabHOCTbIO»
Y «CHMIITOMaM{ CUH/IPOMa XPOHUUECKOM YCTanmoCTH»
r = 0,97; «BCTpeyaeMoCTh B TPAKTHKe aHa(PHIaKTHUeCKO-
TO ITI0Ka» WK «KOJIIATICe» U «BbI30B CKOPOM ITOMOIIH»
r = 0,88 npu 060MX OCTIOKHEHUSIX, CBA3U CTAaTHCTUUECKH
JOCTOBepHBI. Mexly «CKOJIbKO 4aCOB B Heze/t0 Brl
paboTaeTe» U «CHIDKEHHE OCTPOTHI 3peHusi» 1 = 0,74,
CBSI3b CTaTUCTUYECKU [JOCTOBEPHa, a 1?2 = 0,54, To eCTh
54% W3MEeHUMBOCTH OJIHOTO MPU3HAKa OObSICHSAIOTCS
M3MEHUMBOCThIO IPYTOro NMpu3Haka. BeisiB/ieHbI cpeHue
KOpPpeJISILIMOHHbIe CBSI3U, CTaTUCTUYECKH [0CTOBEP-
HbIe, MEX/y «CTaXKeM» M «BCTPEYAIOIIMMUCS B TIPaK-
THKe Bpaya-CTOMaToJI0ra TsDKeIbIMU OC/IOKHEHUSIMU»
r = 0,57; «1Cronb3yeMbIMU BUJIAMU MECTHOM aHeCTe3UM»
1 «CTeLuanbHOCTBIO» T = (0,65.

O6cyxaeHue pe3ynbTaToB
B uccnenoBanuu BoisieiieHo, uto 20% (n=62) Bpa-
Yeli-CTOMaToJIOTOB COBMeIIAal0T paboTy B OromKeTHOM
Y YaCTHOM yupexxJieHusix. [1o3ToMy cpe/jHsisi IPOJj0/DKU-
TeJIbHOCTb pabouero JHs cocTasisieT — 8—9 uacoBoit
pabountii feHb y 14,29% onpoiueHHbIX, U 11-yacoBoi
pabouwii eHb y 8,5%. Bbuio BeIsiBIEHO, uTO 85,72%
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BBITTOJIHSFOT MECTHYIO aHeCTe3HI0 CaMOCTOSTe/bHO,
TPY 3TOM MCIIBITHIBAIOT BOJTHEHKE MPY NMPOBEJEeHUU
MPOBOJIHUKOBOW aHecTe3uu B 00/1aCTH BepXHEH ue-
mocty 2,86%; 20% 13 HUX — CTOMAaTO/I0TU—XUPYPIH,
KOTOpbIE He MOTYT 000MTHCh 6€3 MPUMeHEH ST MeCTHBIX
aHEeCTETUKOB KaXK/bli JIEeHb.

BeisiB/ieHbI (hakTOpBI, MOBBIIAOIIME PUCKU Pa3BU-
THSI MECTHBIX 1 OOIIMX 0C/I0)KHEHWH, 0COOEHHO Y Ta-
L[IeHTOB I'PYTIITBI PUCKA, TaK, ACITUPALIMOHHYIO TPO0y
MpY MeCTHOW UHBEKLIMOHHOM aHeCTe3WH MPOBOJSAT
TONBKO 45,71% pecrioH/IeHTOB; a MeCTHas aHeCTe3ns
C Ba30KOHCTPUKTOPOM B KOHLleHTpauuu 1:1000000
WCII0JIb3yeTCs BpauaMHy-cToMarosioramu B 88,57%. Oti
(aKTOpBI MPUBOAST K HEOOXOMMOCTH Ha CTOMATOJIOT U~
YeCKOM MpHeMe BbI3bIBaTh CKOPYIO MOMOLLE B 74,28%.
B 57,14% — B CBsi3U C CepieYHO-COCYAMCTOM T1aTo-
norue, 17,14% c GpOHXO0J/IETOYHOM MaTO/IOTHEH, TIPH
sToM 31,43% Bpaueii BbI3bIBA/IM CKOPYHO TTOMOIIh TOCIe
BBe/IeHHUsI MeCTHOTO aHecTeTHKa. OB1I1e 0C/IOKHEeHUS
OT MeCTHOW aHecTe3uu coctaBuiu: 17,14% — nipu
aHaduIaKTUUeCKOM 1110Ke, 94,29% ripu 00MOpOKe —
BCEM BpauyaM-CTOMaTo/I0raM yZiarnoch OKa3aTh MepByto
TOMOILb, TIPU KoJinarce — 7,14%.

BbiBOAbI

1. Kaxgpbii nisiThiii (17,14%) onpoliieHHBIN
Bpau-CTOMAaTO/IOT B CBOEU KJIMHWYECKOM MpaKTUKe
CTaJIKWBAJICS C OOIIMMH OC/IOKHEHUSIMH, BO3HUKAIO-
LIMMU y NaljMeHTOB MNPy MPOBEJEHUN MeCTHOU UHDb-
eKIIMOHHOU aHecTe3uu. Hanbosee yacTo oTMedaeTcs
06MopoK — 94,29%.

2. AcriuparroHHast ipo6a py MeCTHON WHBEKIH-
OHHOM aHeCTe3uH TIPOBOAUTCS TOMBKO 45,71% pecrnoH-
JleHTaMH, BpauaMy-cToMarosioramu. Hercrione3oBaHue
aCIUpaLMOHHOM TPOOLI MOXKET TOBJIeYb 3a COO0M PUCK
BHYTPHCOCY[MCTOIO BBe/IJeH!s] MECTHOIO aHeCTeTHKa,
C BO3MO>KHBIMH I'PO3HBIMHU OCJIOKHEHUSIMH, 0COOEHHO
y MaLyeHTOB IPYyMIIbl PHCKa.

3. Mlcnonp30BaHKe MeCTHOTO aHeCTeTHKA C Ba30-
KOHCTPUKTOPOM B KOoHLleHTparuu 1:1000000 Bpaua-
MU-CTOMaToJioraMu B 88,57% MOBBIIIaeT PUCKU pas-
BUTHSI MECTHBIX W OOIL[MX OCIOKHEHHH.

4. 15151 rryOOKOTO M AeTaIbHOTO aHa/T|3a MeCTHBIX
1 00IIMX OC/IOKHEHUH MPU MPOBEAEHUH MeCTHOW UHbB-
eKL[MOHHOW aHeCTe3MH B CTOMATO/IOTMU PEKOMEHyeM
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OpraHu30BaTh B CTOMAaTOJIOrMUeCKON KJIMHUKE CUCTEMY
yueTa 0C/I0)KHeHUI MeCTHOW MHBEKIIMOHHOM aHeCTe3UH.

5. PacripocTpaHeHHOCTb CHUH/IpOMa XpOHUYEeCKOW
yCTalIoCTH CPe/IM aHKETUPYeMbIX Bpayeli-CTOMAaTo/I0roB
B I. Mockge B cpeiHeM cocTtasiisieT 3%, B TPyIINax Bpa-
Yeli-CTOMaTOoJIOTOB C MPOAO/DKUTEILHOCTBIO paboyero
IHs oT 7 1o 10 yacoB 3TOT oKa3are/ib COCTaBJIsSIET
14,29%.

6. Bpauu, umerolipe JyITe/IbHBIN pabouuii 1eHb —
14,29%, ycyry0OssitoT CBOe COCTOsSIHHE TeM, UTO MaJjio
BHUMaHMUS yJe/ISIF0T COCTOSIHUIO 3/10POBbSI: CIIOPTOM
3aHuMaroTcs 45,71%, oT BpejHOM NMPUBBIYKUA — KY-
penus — crpagaet 42,86%, caMmOCTOATENIBHO J1eYaTcst
22,86%, nipu 3ToM 43,22%, 3aHUMassCh CaMOJIedYeHUeM,
TIPO/IO/DKAIOT XOAUTh Ha paboTy, 95,24% umMetoT 3a00-
JieBaHUs OMOPHO-ABUraTe/IbHOrO anmnapata u 14,28%
VIMEIOT a/UIeprUi0 Pas/IMuHOU STUOJIOTUH, UTO TaKXKe
MOJKeT HEeraTMBHO CKa3bIBaThbCSl HA KAYeCTBe JIeUeHUsl.
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Wcnonb3oBaHue pa3nuyYHbIX BUAOB ayTOTPaHCN/IaHTaToOB
NPU KOCTHOM NJIACTUKM pacLL,eNiMHbl a/ibBEOJIIPHOro OTPOCTKA

A.B. Makees, 0.3. Tononsaunkuii, P.H. ®egoToB

MocKoBCKU TOCYapCTBeHHBIN MeJUKO-CTOMATo/IoruuecKrii yHuBepcuteT uM. A.V. EBIokuMoBa,
Mocksa, Poccuiickas ®efepativis

AnHOTanmA. AKmyarbHOCmb. YCTpaHeHUe pacilie/IMHbl a/lbBe0ISIPHOTO OTPOCTKA sIB/SIeTCs OfHOW U3 Hanbosiee CII0KHBIX
ripobsieM B IeTCKOM YeMt0CTHO-/TULEBOM XUPYPryuu. TPyJHOCTD 3aK/IIOUAeTCsl B TOM, UTO BBITIOIHEHHE KOCTHOM TTaCTUKY pac-
LIIe/TMHBI a7TbBeOJISPHOTO OTPOCTKA HEITOCPeCTBEHHO OKa3bIBaeT B/IMsSHHE Ha POCT BePXHeH UesTtoCTH, CJIKHOCTH BBITIOJTHEHUS
XUPYPruuecKoro BMeILaTe/IbCTBa, a TAKKe B TIOMBbITKe ()OPMHUPOBAHMSI JOCTAaTOUHOrO 0O0bemMa KOCTHOTO pereHepara, rpy 3TOM
HeoOX0[MMO BOCCTAaHOBUTb aHaTOMHUECKYO 11eJIOCTHOCTh a/bBeOJISIPHOTO OTPOCTKA /ISl TTOC/IeIYIOIIer0 OPTOAOHTUYECKOTO
JieueHWst WK TIPOBeJleHUs1 ieHTalbHON uMIuiaHTaluu. Lleab: IIpoBect 0630p nuTeparyphl 110 UCIIO/IB30BaHNIO ayTOTPaHCII/IaH-
TaToOB M3 Pa3/MUHbIX JOHOPCKUX 00/1acTell y NaLjieHTOB C BPOXKJ|eHHOM paclije/IHOM BepxHeli ryObl, albBeoIsipHOTO OTPOCTKA,
TBEp/0ro ¥ MsTKoro Heba. Mamepuasnbi u Memodbi: O630p JMTepaTypHBIX JaHHBIX OBLT TPOBEZIEH C UCTIOIB30BaHHEM 3/1eKTPOH-
HbIX 0a3 faHHbIX «Medline», «Pubmed», «KnubeneHrHKa». KitoueBbIMU ClTOBaMH TIPU MPOW3BEAE€HNH TIOUCKA SIBISUTUCH KOCTHAs
T/IaCTHKa, Paciie/iHa albBeoIsPHOrO OTPOCTKA, paciienrHa. KputepusmMy BbIO0pa SIB/ISUTICE CTaTbH Ha aHITTIMHCKOM U PYCCKOM
A3bIKax, CcoziepyKalliyie KIMHUUeCKHe UCCIe[0BaHus 10 UCIOMb30BaHMIO Pa3/IMUHbIX BU/IOB TPAHCIIJIAHTATOB IPU KOCTHOM TjTa-
CTHKe pacllie/IMHbI a/IbBEOJIIPHOTO OTPOCTKa. Pesynbmamat: [IpoBefieH aHa/IM3 UCTOYHUKOB JINTEPaTyphI 110 UCII0/Ib30BaHUIO
pas/InuHBIX ayTOTPaHCIJIAHTOB [IJ1s1 IPOBe/leHNs] KOCTHOM I1JIaCTUKU pacllie/IMHbI a/IbBeO/ISIPHOTO OTPOCTKA Y JeTell C paciile/IMHON
ry0ob1 1 Heba. Ha 1aHHbI MOMEHT OO0JTBIIMHCTBO aBTOPOB CKJIOHSIETCS K MCTI0/TH30BaHUIO TIPU XUPYPruueCkOM BMeIlaTebCTBe
ayTOTpaHCIJIaHTaT U3 rpeOHs MOJB3/0IIHON KOCTH. 3akaioueHue: XOTs C MOMeHTa MPOBe/|eHHsI TTePBOi KOCTHOM MIaCTUKU
pacIe/IMHbI aJIbBEOJIIPHOTO OTPOCTKA U MPOLIO Yoke HOosiee BeKa, BOMPOC O BEIOOPe KOCTHOTO Matepuasia o CUX Mop SIB/ISIeTCS
HepeLeHHbIM BCJIeZCTBYE BLIDAKEHHOCTH OC/I0KHEHHH, HEBO3MOXKHOCTH ITPOM3BECTH 3a00p JOCTaTOYHOro 06bemMa KOCTHOTO
Marepualia, a TakKe BBICOKOTO TIpOLieHTa pe30opOLjun Marepuara, T.K. Jjake [Py UCII0/b30BaHUH KOCTHOW TKaHU U3 rpeOHs
TI0/|B3/{01IHOM KOCTH 006beM pe30pOLvH TPaHCIJIaHTaTa MOXKeT COCTaBsATh Oosee 40%

KitroueBble cj10Ba: BPOXK/IeHHAs! pacilie/iMHa, a/lbBeOsISPHBINA OTPOCTOK, KOCTHAsI TUIaCTHKA

3asB/ieHre 0 KOH(IUKTe HHTEPeCOB. ABTODHI 3asB/ISIOT 00 OTCYTCTBUM KOH(GIUKTA MHTEPECOB.
duHaHcupoBaHue. VcciiejoBaHre He UMeJI0 CTIOHCOPCKOM MOfIePIKKH.
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The use of various types of autografts in the bone grafting
of the alveolar process

A.V. Makeev, O.Z. Topolnitsky, R.N. Fedotov.
Al Yevdokimov Moscow State University of Medicine and Denistry, Moscow, Russian Federation.

Abstract. Relevance. Fixing a cleft alveolar process is one of the most complicated problems in pediatric maxillofacial surgery.
The difficulty lies in the fact that bone grafting of the alveolar process directly affects the growth of the upper jaw, the difficulty
of performing surgery, as well as trying to form a sufficient amount of bone regenerate, while it is necessary to restore the
anatomical integrity of the alveolar process for subsequent orthodontic treatment or dental implantation. Purpose: To review
the literature on the use of autografts from various donor areas in patients with congenital cleft upper lip, alveolar process, hard
and soft palate. Materials and methods: A literature review of the data was carried out using the electronic databases “Medline”,
“Pubmed”, “Kibeleninka”. The key words in the search were: bone plastic, cleft alveolar process. The selection criteria were the
articles in English and Russian containing clinical studies on the use of various types of grafts in bone grafting of the alveolar
process cleft. Results: The sources of literature on the use of various autografts for bone grafting of the alveolar outgrowth in
children with cleft lip and palate were analyzed. Currently, most authors are inclined to use an iliac crest autograft in surgery.
Conclusion: Although more than a century has passed since the first alveolar cleft bone graft surgery was performed, the choice
of bone material is still unresolved — due to the severity of complications, the impossibility of taking a sufficient amount of
bone material, as well as a high percentage of material resorption, because even with the use of iliac crest bone, the volume of
transplant resorption can be over 40%.

Key words: congenital cleft, alveolar process, bone grafting
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BpoxxieHHas paciiie/siiHa BCTpedaeTcsi y leTeil ¢ ua-
croroii 1:700 HOBOPOXX/IeHHBIX. PaHHss1 peabuMTaLIUs
JleTell Ha CerOAHSIIHUMN [leHb SIBISIeTCS aKTyabHOM
[1, 2]. [TepBuuHasi XelT0pUHO/IACTUKA MIPOBOAUTCS
B BO3pacTe 3—6 MecsLieB, paivKaibHasi ypaHOIIaCTHKA
B 2 rofia, KOCTHas /1aCTUKA pacllie/IMHbI a/IbBe0JISIPHO-
ro orpoctka B 4—6 umu 9—11 net. [Toatomy BeIOOp
KOCTHO-ITOCTHO-IIJIACTUYECKOr0 Marepuasa Jijis Iia-
CTUKU PacCLLe/IMHbI a/lbBEeOJISIPHOTO OTPOCTKA SIB/SIeTCS
Ba&KHBIM M aKTya/IbHbIM. PEKOHCTPYKLIMS pacliie/vHbI
a/IbBEOJIIPHOTO OTPOCTKA MPUBOJUT K CTaOM/IH3aI[UH

70

(hparMeHTOB BepxXHel Ue/lt0CTH, 3aKPBITHIO POTO-HO-
COBOT'O COYCTbsI, CO3/IaHHIO OTIOPHI JJIsl KpbI/Ia HOCA.
KocTHas nnacTyka paciijesiiHbl anbBeoIsipHOro
OTpOCTKa BIiepBbie Oblia onvcaHa Boyne and Sands
B 1970 roay u cTasia OfIHUM U3 TIPU3HAHHBIX METOZIOB
JIJIsI BOCCTAHOBJIEHHSI LIeJIOCTHOCTH BepXHel uesro-
cti [3]. CobcTBeHHO KOCTHAsI T/IaCTUKA PaCIe/TUHBI
a/TbBEOJISIPHOTO OTPOCTKA TIPOBOJUTCS B IT€PUO/] CMEH-
HOTO TPHUKYCa, TaK KaK CYUUTAETCS, UTO B ITOT MEPUO/,
JJaHHOe XMPYPruueckoe BMeIIaTebCTBO OKa3biBaeT
MHHHMaJTbHOE BIMSTHUE Ha POCT BepXHeM uesroCTH.
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KocTHBIY TpaHCIIaHTaT, U3 TPeOHS MOAB3/I0IITHOMN
KOCTH, SIBJISIETCSI Ha JAHHBIA MOMEHT «30JI0ThIM CTaH-
JlapTOM» TIpU TIPOBE/IeHUH KOCTHOM TIJIaCTUKHU pac-
L|e/TMHBI a/IbBEOJIIPHOTO OTPOCTKA. XOTs ayTOTPaH-
CTUTAaHTAT U3 TPeOHS MMO/IB3/I0IIHOM KOCTH SIBISIETCS
OJJHAM M3 4aCTO UCMOJIb3yeMbIX, OTMEUAOTCsI HEKO-
TOpbIe HeZIOCTaTKU: — BbIpaKeHHasi 60/1e3HeHHOCTh
MoCJ/ie XUPypruyeckoro BMellareabCTBa,— XpOMOTa
Ha CTOpOHe 3abopa Marepuasa, UTo MPUBOJUT K yBe-
JTMYEHHIO0 CPOKa MpeObIBaHYs TMaleHTa B YC/IOBUSX
NpO(U/ILHOTO CTALMOHAPA, a TAK)Ke BbIpa)KeHHasi pe-
30pOLUs ayTOTPAHCII/IAaHTaTa, OHA MOXKET I0CTUTaTh
6osee 40% OT W3HAYAIBLHOTO 00BEMA TPAHCIIAHTaTa
B TeueHue 1 rogia [4, 5]. YuuTbiBas HeZjoCTaTKu TIpU
3abope ayTOTpaHCIIaHTaTa U3 rpeOHs MOB30IITHON
KOCTH, OBIJIO TIPOBE/IEHO /J0CTAaTOYHO MHOTO MCC/Ie/JOBa-
HUY 110 a/IbTepHaTUBHBIM MaTeprasioM [i/isi 3aMelljeHHsT
nedekra. 3ab0op TpaHCIIaHTaTa U3 ueperna, cuMmdusa
HIDKHEH YeTFOCTH WK O0/IbITIoN OepIioBOM KOCTH MOXKET
obecrieunTsb ajbTepHaTUBHbIE BADUAHTHI C MeHbIIIeH
BBIPA)KEHHOCTBIO OC/IOXKHEHHWM B IOHOPCKOM 00/1aCTH
Y MeHbllIel CKOPOCTBIO pe30pOLy KOCTHOM TKaHU, YeM
TIPY MCII0/Tb30BaHUM ayTOTPAHCII/IAaHTATa U3 TpebHs
MO/IB3/I01ITHOM KOoCTH [6]. Vicnonb3oBaHue pa3nnuyuHbIX
3aMeHUTesiell KOCTHOM TKaHel — KCeHoMaTepuaioB
1 UCKYCCTBEHHbIX 3aMeHUTesIell KOCTHOM TKaHU —
TaK>Ke TM0Ka3aiy XOpOlLlue pe3y/bTaThbl 110 CPaBHEHUIO
C KOCTHOM TKaHbIO, B3ATOU B 00/1aCcTH rpebHs Mo/~
B3/I0IITHOM KOCTH [7]. TakxKe u3-3a 00M/IBHBIX (HaKTOPOB
pOCTa U OCTEOMH/IyKTUBHOIO MOTEHLIMala TKaHeBast
MHKeHepHsi MOXKeT CII0COOCTBOBATh MPHKUBAaeMOCTU
KOCTHOMW TKaHH U [JOCTUTATh JIyUlllero pe3y/ibTaTa pu
PEKOHCTPYKLIMM pacliie/IMHbI albBe0sIPHOTO OTPOCTKa.

LUenb uccnepgoBaHus
[TpoBectu 0630p /MTEPATYPHI 110 UCIIOTb30BaHUIO
ayTOTPAHCI/IAHTATOB M3 PAa3/IMUHbBIX JIOHOPCKUX ob/acTeit
y MaLMEHTOR C BPOXK/IEHHOM pacIlie/TMHOW BepXHeH I'yObl,
a/IbBEOJISIPHOTO OTPOCTKA, TBEPAIOTO U MSTKOTO Heba.

MaTepMaﬂbl n MmetTobl
O630p /UTepaTypPHBIX JAHHBIX ObLT TIPOBE/EH C UC-
TI0/Tb30BaHUEM 3/TIeKTPOHHBIX 6a3 faHHbIX «Medline»,
«Pubmed», «Kubenennaka». KiroueBbIMM C/1I0BaMU TIPH
NIpOM3Be/leHUH TOMCKa SIB/S/INCh KOCTHAsH T/1aCTHKa,
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paclije/ivHa ajabBeO/IIPHOIO OTPOCTKA, pacljeiMHa.
Kpurepusimu BbiOOpa SIB/ISUIUCH CTaTbU HAa aHT U~
CKOM U PYCCKOM $3bIKaX, COZieprKalljye KJIMHUYeCcKre
WCC/IeJOBAHMS TI0 MCIO/Ib30BAaHUIO Pa3/IMUHBIX BUOB
TPaHCIJIAHTATOB IIPU KOCTHOM I/IaCTUKe pacllie/IMHbI
a/IbBeOJISIPHOIO OTPOCTKA.

PesynbraTthbl

VcTouyHMKY KOCTHOTO TpaHCIIaHTaTta. B HacTo-
silljee BpeMsl UeIlF0OCTHO-/TML{eBble XUPYPTrH MpU pe-
KOHCTPYKLIMU pacilie/TMHbI aJbBeOSIPHOTO OTPOCTKA
MOTYT BbIOMpATh JOCTaTOYHO OOJIBIIIOE KOJTUUYECTBO
MarepuasoB /7S T/IaCTUKK AedekTa, uToObI BOCCTaHO-
BUTb L|eJIOCTHOCTb a/IbBEOJISIPHOI0 OTPOCTKA BepXHel
YeJIIOCTH, a TaKXKe BOCCO3/aTb He0OX0AUMbINA 00beM.
KocTHble TpaHCI/IaHTaThl Je/ISTCSl Ha UeThIpe OCHOBHbIE
KaTeropuv — ayTOTPAHCI/IAHTAaThl, a/UI0TPaHCIIIaHTa-
Thl, KCEHOTPAHCIUIAHTaThl, UCKYCCTBEHHbIE MaTepHhaJbl
(annorutacTel). BeIOOP A@HHBIX TUTIOB MaTepUaIOB
JI71S1 UCTI0/1b30BaHUs B PEKOHCTPYKTUBHOM XHUPYPruu
OCHOBBIBAeTCSl Ha TOM, UTO OHU CMIOCOOCTBYIOT BOC-
CTaHOBJIEHUIO KOCTHOM TKaHU. Viea/bHbIM KOCTHBIU
TPaHCIUIAHTAT JJ0/DKeH 00/1aZiaTh Psi/IoM KauecTB — ObITh
OCTEeOUH/IYKTUBHBIM (COZiep>KaTb KOCTHO-TIOCTHO-UH/Y-
LIMPYIOIIIYe BellecTBa), 0CTeOKOHIYKTUBHBIM (CTYXKUTh
KapKacoM [Ij1st KocTeoOpa30BaHWs1) U [JaBaTh CTAOU/TbHBIN
pe3y/bTaT MyTeM BOCCTAaHOBJIEHUsI KOCTHOTO Jiedek-
Ta [8]. 3ab0op ayTO-KOCTHBIX TPAHCILJIAHTATOB MOXKET
OBITH TPOM3BE/IeH U3 Pa3/TUUHBIX YUACTKOB OpPraHU3Ma.
AyTOTpaHCIIIaHTaThl Ha [JaHHBIM MOMEHT OCTal0TCs
«30JI0TBIM CTaHZAPTOM», TI0 KOTOPOMY TTPOUCXOUT
OL|eHKa JIPyTHX MaTeprasoB. DTo Haubosiee MpesicKa-
3yeMblii OCTeOreHHbI MaTepual A5l pereHeparnuu
KOCTHOM TKaHH, O1arofiapst ero 0CTeNHYKTUBHBIM
1 OCTeOKOH/IYKTUBHBIM CBOMCTBaM. [Ipu peKoHCTpyK-
L[VM PaclIieMHbI a/TbBEOJISIPHOTO OTPOCTKA MOTYT OBITh
WCI0/Ib30BaHbl KaK KOPTUKA/IbHAsl YaCTh KOCTH, TaK
1 rybuaroe BeljecTBo. Vcrionb30BaHue rybuaToi yactu
0oJiee BBITOHO BC/IECTBHE 00/iee BHICOKUX OCTEOHH-
JYKTHBHBIX U OCT@OKOH/IYKTHBHBIX CBOMCTB.

OCHOBHBIMU UCTOUHMKAMH KOCTHOM TKaHU TIPU
TPOBe/IeHHH KOCTHOM TIaCTHKM PaCLLie/THbI a/TbBe0JIsIp-
HOTO OTPOCTKA CJIYKUT IpebeHb MOoAB3/0LIHON KOCTH,
SIBJISTFOLLIMICS «30JI0TBIM CTaHZAPTOM», TI0 KOTOPOMY
TIPOMCXOJUT OLIeHKA JPYTUX TUIMOB KOCTHOM TKaHH! [9].
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IanHast 06/1acTh HanboJIee YaCTO UCIIO/Ib3YeTCs /ISt
3ab0pa KOCTHOM TKaHH, T.K. MOXKET 00eCITeunTh 00JTb-
I10€ KOJIMYeCTBO I'y0uaTo KOCTH, B KOTOPOM COJiep-
JKUTCsI O0JIbILIOe KOJTMYeCTBO OCTEOTeHHBIX KIIeTOK,
TIpY 5TOM peBacKy/IMpU3aliyisl TPaHCI/IaHTaTa IPOUCX0-
[IUT B TeueHue 3 HeJleJb, B OTVIMUMU OT KOPTUKA/IbHOM
KOCTHOU TKaHH. Takke rpeGeHb TOZB3/I0IIHON KOCTH
HMMeeT JOCTaTOUHO YI00HbIH A0CTYT — TaKuM 06pa3oM
3a00p KOCTHOTO BeIIeCTBa MOXKET ObITh TIPOU3BE/IeH
TIPY TTOMOIIIY TPEIaHoB, a TAK)Ke OTKPBITHIM /I0CTYTIOM
B MIPOEKIMU JOHOPCKOo obactu. OfHaKO HelloCTar-
KaMU SIBJISIFOTCSI BO3MOXKHOe (hOpMHUPOBaHUe pPyOLIOB,
BbIpa’keHHasi 60/1e3HEHHOCTh B TI0C/Ie0TePaljiOHHOM
ob6nactu. YToOb! CHU3UTH BEPOSITHOCTb BO3HUKHOBEHHSI
OCJIO)KHEHHWH, C/ieflyeT UCI0Ib30BaTh OrPaHUYeHHBIN
pa3pes, MUHUMa/IbHYI0 TPaBMaTH3alli0 MyCKY/IaTyphbl
1py (POPMUPOBaHUM JOCTYTIA, TIATe/IbHbIN reMocTas,
yZOBJIETBOPUTE/IbHOE 3aKphITHE JOHOPCKOW 00/1acTh
KOCTHOM TKaHM xpsiiiem [10].

ITo gaHHBIM UTEPATYPhI, MPUMEHSIeTCS TaK)Ke
TpaHCIIaHTaT U3 yepena. Ha jaHHbI MOMEHT HeT
€IMHOTO MHEHUsI B Pe3y/IbTaTUBHOCTH HUCTIO/Ib30BaHUsI
JIaHHBIX TPAHCIIAHTATOB [11]. YcnemHocTh KOCTHOTO
ayTOTPaHCI/IaHTaTa, B3ATOTO C Ueperia, 3aK/IFouaeTcst
B HU3KOH pe30op0O1ru, MeHee BbIpDaKeHHBIX 10C/Ieorne-
PALMOHHBIX OC/IOKHEHUMSIX CKPBITOM pyOLie Moz, BOJIO-
csiHbIM TIOKpoBOM. CornacHo Hudak et al. mprxuBae-
MOCTb KOCTHBIX TPAHCIIAaHTAaTOB W3 Ueperia COCTaB/IsieT
npuO/M3UTEBEHO 85%, UTO AHAJIOTUUHO BHDKMBAEMOCTH
TPAHCIJIAaHTaTOB U3 MO/[B3/[0IITHOM KocTh — (84%),
0 KoTophbIx coobiratoT Oberoi et al. [12]. Tem He MeHee,
JITUTe/IbHOe BpeMsi peBacKy/IMpHU3aliid, CJI0KHOCTh
3abopa TpaHCIIaHTaTa ¥ BePOSITHOCTh BO3HUKHOBEHWSI
TSDKEJTbIX 0CJIO)KHEeHHH B TI0C/Ie0TniepaljiOHHOM TepU-
o/le — TakHe Kak remMaroma, Cepoma, BOSHUKHOBeHHe
JIMKBOPEH, JIe/latoT JaHHYI0 00/1acTh I0CTaTOYHO PeIKO
HCTI0/Tb3yeMOii i7ist 3a60pa KOCTHBIX ayTOTPaHCIIIaH-
TaToOB y JleTeil.

Bosbias 6eprjoBasi KOCTb,— JAHHAs! JOHOPCKast
0671aCTh OCTATOYHO YaCTO UCIO/Ib3yeTCsT YeTHCT-
HO-/TULIeBbIMU XUPYPraMu B OpTOIeueckor XUpyprum
1 3aBOeBasIa Momy/asipHOCTb MPU MPOBe/IeHNH OPTOTHa-
THUUeCKUX OTlepaliyi, Py 3aKPbITUX Pacilie/ivH U.T. 1.
OpHako GOJBIIMHCTBO XUPYPruueCKUX BMeIlaTe/IbCTB
C WCII0/1b30BaHKEM /IaHHOTO BHU/lA TPAHCIIJIaHTaTOB
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MIPOBO/JIUTCS Y B3POC/IbIX TAI[UEHTOB, U IJIaBHBIM 00-
pa3oM Tocyie repeHeceHHOl TpaBMbl. Drachter 611
MepBbIM, KTO MCIO/Ib30Bas1 OOJIBIIYI0 OEPLIOBYIO KOCTh
JLJIS1 BOCCTAHOB/IEHUS paclenuHel 1va B 1914 rony,
C TeX MOpP OTHOCHUTE/IbHO HEMHOTHEe aBTOPbI OMHCA/TH UC-
T0/Tb30BaHKe JaHHOTO TPAHCIITAHTAaTa TIPH PacIlje/TiHe
a/TbBEOJIIPHOTO OTPOCTKA. BOJIBIITMHCTBO 3THUX UCC/Ie/[0-
BaHMIA MO0 CPAaBHUBAIOT OCIOKHEHUSI OTHOCUTETBHO
3ab0pa TpaHCIUIaHTaT U3 00/IBIION OepI[OBOM KOCTH
WY OTTMCBHIBAIOT Pa3/IMYHble METOJUKH M0 CHYKEHUIO
ocnokaenuit. Chen et al. B cBoem mcc/ie[oBaHAM OITH-
CaJti, UTO B JIAHHOM ZIOHOPCKOM 00/1aCTH MOYKHO TIPOU3-
BeCTH 3a00p 0K0JI0 25 MJT Ty0UaToro BelecTBa KOCTHOM
TKaHHU Y B3POC/IbIX MaleHTOB, B TIOC/Ie0TepariiOHHOM
TepUoJie He OTMEUA/I0Ch 0COObIX OCTIOXKHEHUH. Y feTel
MPOKCUMaJTbHast UacTh OOJIBIION OepI[0BOM KOCTH UMEET
HeboJTbIlIMe pa3Mepsbl, a SMUdU3apHast YaCTh OTBEUAET
3a pOCT KOCTH, TaKUM 00pa3oM MOXXHO ITPOU3BECTH
3a00p HeOO/IBIIIOrO KO/IMYeCTBa KOCTHOM TKaHU. Besly
and Ward mouduiiipoBaiy MeTOIWKY, ITPe/I0KeHHY0
Booth fy151 3a60pa KOCTHOM TKaHU y [1eTeld, ¥ CPaBHU-
JIW, UTO KOJIMUECTBO OCJIOXKHEeHUH 1 00beM KOCTHOM
TKaHU MpH 3a00pe 13 60/1b1110H 6ep1]0BOM KOCTH UMeeT
JIOCTAaTOUHO OOJIbIIIOe KOJTUYECTBO OCI0KHEHUN —
OHM TPUIIUIUA K BBIBOJY, UTO rpebeHb MO/IB3/01LITHOM
KocTu Oosiee mpuB/eKaTeseH st 3a6opa KOCTHOTO
ayToTpaHcIiaHTara. [1pu 3abope ayToTpaHCriaHTaTa
13 00JIbITION GepIIOBOM KOCTH OTMEUAeTCsl CHIDKeHHe
BEpPOSITHOCTH KPOBOTEUEHHSI MHTPAOIIePalMOHHO, MeHee
BbIp@)KEeHHBIM 00/IEBOM CHH/IPOM, a TaK>Xe peabuInTa-
1[1s TIALIMeHTA B MOC/Ie0TepaiiOHHOM ITePUO/Ie UMEeT
OoJsiee MOIOKUTETbHBINA Pe3y/IbTaT.

O/JJHUM 13 OTPHLIATeTbHBIX MOMEHTOB JI/Is BBIOOpa
60J/1b111€6€pII0BOM KOCTH SIBISIETCSI HEBO3MOYKHOCTh
3abopa /j0cTaToyHOro 00bEMa KOCTHOM TKaHU Y JIeTeH,
a Tak)ke UHTPAOTepaliMOHHO MOXKeT OBbITh MOBPeX/eH
3MUQU3aPHBIN XPSIIL], YTO MOXKET TIPUBECTH K 3a/IEPXKKE
poCTa KOCTH.

Mangud0oynsipueii cumdus — Bosker u van Dijk
B 1980 roay BriepBble cO00MMIM 00 HUCIO/Ib30BaHUN
noz6opouHoro cuMu3a Npy KOCTHOM TIAaCTHKe pac-
I11eJTUHBI a/TbBEOJISIPHOTO 0TpoCTKa. [Tog00poouHbIi
cumdU3 UMeeT BBITOHBIE YC/IOBHS /1S 3a00pa KOCTHOTO
TPaHCIIaHTaTa U3 JaHHOU 00/1aCTH — T.K OTMeYaeTCst
HU3Kasi BO3MO)KHOCTh BOSHUKHOBEHUSI OCJIOKHEHUH

CTOMATONOT NA
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U JI0CTAaTOYHO y/100HOe MecCTo /it 3a00pa KOCTHOM
TKaHU. Ero npenmyirectBa — eAUHOE 10JIe XUPYP-
rMYeCcKoro BMeIlaTe/bCTBa, 60iee KOPOTKOe BpeMsi
ripeObIBaHus B O0JibHULIE, MUHUMAa/bHasi O0/1e3HeH-
HOCTh ¥ AUCKOM(OPT, a TaK’Ke HeBO3MOKHOCTb YBHU-
neth mpam [13]. OgHako 0/IHO OreparjuoHHOEe MoJie
yBeJIMUMBaeT BpeMs TIPOBe/leHHs XUPYpPryuuecKoro
BMeIIIaTe/IbCTBa, T.K. JOCTYIT UMeeT TOJIBKO OZIHa OTle-
paioHHas opurazia. Takxke 1oj00po0UHbINA CUMU3
MMeeT TaKoe ke SMOpPHOHAbHOEe TPOUCXOXKIeHNe, KaK
Y BepXHSIsl YeJIFOCTh. Y JJaHHOTO ayTOTPaHCIIaHTaTa
Oosee BbIpakeHHasl peBACKY/ISIpU3aliisl U CHIDKeHa
pe3opO1Lus ayToTpaHCIuiaHTara. TeM He MeHee Cylie-
CTBYeT PUCK TIOBPEXK/eHHS 3aUaTKOB 3y00B.

Henocratkamu IaHHOM JIOHOPCKOM 00/1aCTH SIBISI-
€TCsI OTPAaHUYEHHBIN 00BEM KOCTHOM TKaHHM 171t 3a00pa,
TI03TOMY OHa He SIB/IIeTCsT 00/1aCThIO BBIOOpA MPH 111K~
POKHX OZJHOCTOPOHHHUX Pacille/lMHaX U By CTOPOHHUX
[14, 15]. AyToreHHble KOCTHbIE 3aMeHHUTeT — IPU UC-
T0/Tb30BaHUM Ay TOT€HHBIX KOCTHBIX 3aMEeHUTe e MOKeT
TIPOMCXOIUTb CHI)KeHUE 0C/I0KHEeHUI TP TIPOBe/IeHUH
KOCTHOMU TUTACTHUKY PacIlle/IMHbI a/TbBEOJISIPHOTO OTPOCT-
Ka. [ToMCK KOCTHBIX 3aMeHUTe el Hauaiu OKOJIo BeKa
Ha3a/l, Korjia leMUHepaIM30BaHHYH0 KOCTHYHO KPOIIIKY,
B3ATYIO Y KPYITHOTO POraToro CKOTa, TOMeCTH/IU B 00-
nacthb pedexra ueperna cobaku [16]. Ho ncnons3oBanue
3aMeHHUTe/ e ayTOKOCTH ObLI0 OrPaHHUUEHO B CJIE[ICTBHE
HeTpe/ICKa3yeMOCTH Pe3y/IbTaToB.

Ha jaHHbI MOMEHT HUCIO/Tb30BaHUE PEKOMOU-
HaHTHOTO YesioBeueckoro 6esika (rhBMP) sBnsieTcst
OJTHUM W3 3aMeHUuTesIel MPHY KCI0/Ib30BaHUU B KOCT-
HOW T/1aCTHKe PAaCIIie/TUHbBI albBeOJIIPHOTO OTPOCTKA
C pa3BUTHEM MUKPOOHOIOrHU. BOBIIMHCTBO MCC/Ie0-
BaHMI, B KOTOPBIX UCIO/b30Bancst ThBMP-2, mokazanu
TIOJIOXKUTEe/TbHBIN pe3y/bTaT — IMPOUCXOAUT CHUKe-
HUe pe30pOIMK KOCTHOTO MaTepuasa, cOOCTBeHHast
KOCTHasl TKaHb TIPOBOIIMPYETCs K 60Jiee yCKOPEHHOMY
ocTereHe3y, OJHAKO Ha JaHHBLIM MOMeHT TpebyeTcsi
GoJibIlIe MCC/Ie[JOBAaHHM /IJIS1 TOTO, UTOOBI yTBEPKATh,
YTO WCI0J/Ib30BaHUE JJAaHHOTO KOCTHOTO 3aMeHHUTe st
orpaBZaHO. [ MHTMBeOTIepHOCTOI/IACTUKA SIBJISIETCS
TaKyKe TIOMYJIIPHBIM METO/IOM 3aKPbITHS pacIile/IuH
anbBeosisipHOTO OoTpocTKa. OHa Oblna BBegeHa Skoog
B 1960-x rogax v B fanbHetieM Obisia MOAUMDHULIN-
pOBaHa APYrUMH UeTF0CTHO-/IULIEBBIMU XUPYPraMu.
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OTOT MeTOZ, yCTpaHeHus! pacliie/IMHbI SIB/ISIeTCs OHUM
13 IMMPOKO 00CyKaaeMbIX MeTozioB [17, 18]. Metop
OCHOBBIBAeTCst Ha MOOW/IM3aIK HaJKOCTHUL[BI TIPH
TpPOBe/IeHNH TTePBUYHON XeM/IOTIaCTUKKY B 00/1aCTh
nedekra, o[HaKO CTereHb 0CCUUKAIIMU BapbUPYeTCs
ot 50% mo 100%. Tak>ke HEKOTOPBIE aBTOPBI YTBEPXK/a-
10T, UTO JJaHHbIN MeTO/| IPUBOJUT K BO3HUKHOBEHUIO
3a/lep>KKH pocTa BepxHeii yemoctu [19, 20].

BbiBOA
XoTs1 c MOMeHTa MPOBe/ieHus TIepBO KOCTHOM Tiia-
CTHKH Pacliie/IMHbI a/IbBe0JIIPHOTO OTPOCTKA Y TIPOIILIO
y>ke Oojiee BeKa, BOTIPOC O BbIOOpe KOCTHOTO MaTepHaria
JI0 CHX TIOP SIB/ISIETCS HE PeIlieHHBIM — BCJIEZICTBHE BbI-
Pa’KEHHOCTH OCJIOKHEHUH, HEBO3MO>KHOCTH TIPOU3BECTH
3ab0p /l0CcTaTOUHOr0 00BbEMA KOCTHOTO MaTepuaria,
a Tak>Ke BBICOKOTO TIPOIieHTa pe30p0OLyy MaTtepuara,
T.K. I)Ke TPY UCTI0/Ib30BaHWU KOCTHOM TKaHU U3 IPeOHst
TIOZIB3/I0IITHOM KOCTH 00BEM pe30pOI[uK TpaHCIUIaHTaTa

MOXXET COCTaB/IsATEL Oosee 40%.
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BnusiHue TpaHCKpaHUanbHOW 3N1eKTPOCTUMYNALUN
Ha pe3ynbTaTbl TpaKTorpaguu GpoHTanNbHON KOPbl CTYAEHTOB
Npu NCMX03MOLMOHANIbHOM CTpecce

A.X. Kape!, C.K. Axemkak-Hary3e?, B.B. /lypos!, F0.B. Kammuna', E.I'. Tanenko’,
A.T. Ilewxonn', P.B. Hukutun', B.I'. AOymkeBuu’

! KybaHCKuii ToCy1apCTBeHHbIN MeJULIMHCKUE yHUBepcuTeT, KpacHozap, Poccuiickas denepariyis
2 HayuHo-uccenoBarebCkuii MHHCTUTYT — KpaeBast kiimHuueckast 6ombHuLa Ne 1 umenu npodeccopa C.B. OuarioBckoro,
KpacHopap, Poccuiickas ®egnepativis

AnHHoTanusi. AKMyaabHOCMb: TPAHCKPAHHUAIbHAS 3/IEKTPOCTUMYJISILIS 00/1aZjaeT MPOTUBOCTPECCOBBIM 3(eKTOM Y yeoBeKa.
Of¥H U3 BO3MOXKHBIX MeXaHH3MOB 00y C/IOB/IeH M3MeHeHUsIMH B (DYHKIMOHAIBEHOM COCTOSIHUM (PPOHTANBHOM 06/1aCTH KOPBI
r0JIOBHOrO Mo3ra. Llesib paboThI: OL|eHUTh JUHAMHUKY TpakTorpaduu GppoHTasbHON 00/1aCTH KOPBI TOJIOBHOTO MO3Ta ueioBeKa
TIpY [ICHX03MOLMOHAIEHOM CTPecce /10 1 MOcjle TpaHCKpaHHaIbHOH sekTpoctumyssituu (TOC). Marepuass! 1 MeTozbl: Habiro-
JleHust ObI/IM BBITTOJTHEHBI Ha 26 YC/IOBHO 3/I0POBBIX FOHOLIAX. Y CTYJEHTOB OL|eHHWBA/IM YPOBEHb CTPECCOYCTOMUMBOCTH T10 TECTY
H.H. Kupuieroii, H.B. PsiburkoBo# 1 110 BaprHabebHOCTH pUTMa Cep/ilia B 3aueTHbIi nepuog. [Ipooaumu MPT royioBHOro Mosra
Ha BBICOKOIIO/ILHOM ToMorpade (HampspkeHHOCTh MarHUTHOTO 1iosist 3 Tim) dupmer General Electric (CILTA) ¢ mocnenyromiett
rporpaMMHON 006paboTKo U TpakTorpadueid. 16 UCIBITYeMbIM (OCHOBHAsI IPYTITIa) MPOBOAWIN CeaHChl TPaHCKPaHUAIBHOU
anekTpoctumynsaluu (TOC-reparun). TOC-Teparivio BIMOMHSIM TpY oMoy armapara « TPAHCATIP-02» MOHOTOISIPHBIMU
uMmIyabcamu. CeaHChl IPOBOANIIN B BeuepHee BpeMs C 18 110 22 yacoB uepe3 JeHb. Kypc cocrosin u3 5 ceancoB 1o 30 MUHYT,
cuna Toka — ot 2,0 mo 3,0 MA. TTocne Kypca TOC-teparnuu noBropsint MPT rosioBHoro Mo3ra u Tpakrorpaduto. B rpymnre
cpaBHeHus (10 uenoBek) TOC-Tepanuio He MPOBOAW/IN, HO aHaIOTHYHO roBTopsiit MPT u TpakTorpadwuto. 1o Tpakrorpam-
MaM CpaBHMBAJIH IIOLIA/b TPAKTOB BO ()POHTALHOM 06/1aCTH KOPBI TOJIOBHOTO MO3ra B 00eMX TPyIIax, a Takke [0 ¥ Mocie
TOC-tepanuu. [17s1 CTaTUCTAUYECKOTO aHaiv3a pe3y/bTaTOB UCC/IejoBaHus MCo/ib3oBaau nporpammy «STATISTICA 10».
Pesynbmambi: Ha TpakTorpaMmax ()poHTaIbHOM KOPbI TOJIOBHOTO MO3Ta, Y CTYZeHTOB, UCIIBITHIBAIOLIUX CTPecc, 00yCIOBIeH-
HbIM yueOHOI1 Harpy3Koi B 3aueTHbIH TIeprog, IUI0MIa/lb TPAKTOB Ha TpakTorpamme cocrassiia 7,9+0,4 cv? Tlocne 5 ceaHcoB
TPaHCKpPaHUA/TBHOU 37IeKTPOCTUMYJISILIMY YPOBEHb CTPeCCOYCTOMYMBOCTH TIOBBIIANCs. Ha TpakTorpaMmax (hpoHTanbHOM KOpbI
TOJIOBHOTO MO3ra TJIOLIa b TPAKTOB YBeMUMBanack U coctasnsiia 13,4+0,5 cm?. 3akmoueHue: TTocie TpaHCKpaHHATbHOM 3/1eK-
TPOCTUMYJISILIUM [IPU CHATHUY NICUXO3MOLIMOHA/IBHOIO CTpecca y CTY[eHTOB NIPOUCXOAUT BOCCTAaHOB/IEHHe MJIOLIaj TPAKTOB
BO ()pOHTAILHOM 00/1aCTH KOPBI MO3Ta.

KoroueBblie c/10Ba: ajjanrariyisi, CTpeCCOyCTOMUMBOCTD, TPaKTOrpadusi, TpaHCKpaHHUa bHast 3/1eKTPOCTUMYJISLIS

BkJ1ap aBTopoB. Bce aBTopsl — pa3paboTKa, MpoBejieHre UCC/iefoBaHust; cOop 1 06paboTka MaTeprasioB; BCe aBTOPBl — aHA/IN3
TIOTyYeHHBIX [JAHHBIX, HallMCAHHe TeKCTa.
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d)nHchnposaHne: I/ICC]IE,I[OBEIHI/IG TIpoBeAEHO 0e3 CHOHCOpCKOﬁ noagaep>KKu.

3asByieHne 0 KOHGUIMKTe HHTEPECOB. ABTODHI 3asIB/ISIFOT, UTO MCC/IeI0BaHHE MTPOBOJUIOCH TIPH OTCYTCTBHU KaKOTO-TH00
KOH(JIIKTa MHTEpPEeCOB.
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The effect of transcranial electrostimulation on the frontal crust
of students during a psychoemotional stress

A.H. Kade', C.K. Ahejak-Naguze?, V.V. Durov’, U.V. Kashina',
E.G. Tacenko’, R.V. Nikitin!, G.A. Penzhoyan', V.G. Abushkevich'

! Kuban State Medical University Krasnodar, Russian Federation
2 Research Institute — Ochapovsky Regional Clinical Hospital No. 1, Krasnodar, Russian Federation

Abstract. Relevance: transcranial electrical stimulation has an anti-stress effect in humans. One of the possible mechanisms
is due to changes in the functional state of the frontal region of the cerebral cortex.The aim: to evaluate the dynamics of
tractography of the frontal region of the human cerebral cortex during psychoemotional stress before and after transcranial
electrical stimulation. Materials and methods: Observations were performed on 26 conditionally healthy young men. Students
assessed the level of stress resistance by N.N. Kirsheva, N.V. Ryabchikova and heart rate variability in the test period. Brain
MRI was performed on a high-field tomograph (magnetic field strength 3 T) from General Electric (USA), followed by software
processing and tractography. 16 subjects (main group) underwent transcranial electrical stimulation (TES) therapy. TES therapy
was performed using the TRANSAIR-02 apparatus with monopolar impulses. Sessions were held in the evening from 18 to
22 hours every other day. The course consisted of 5 sessions of 30 minutes, the current strength was from 2.0 to 3.0 mA After
a course of TES therapy, MRI of the brain and tractography were repeated. In the comparison group (10 people), TES therapy
was not performed, but MRI and tractography were similarly repeated. The tractograms compared the area of the tracts in the
frontal region of the cerebral cortex in both groups, as well as before and after TES therapy. For statistical analysis of the results
of the study used the program: “STATISTICA 10”. Results: On the tractograms of the frontal cortex of the brain, in students
experiencing stress due to the training load in the crediting period, the tract area on the tractogram was 7.9 + 0.4 cm?. After 5
sessions of transcranial electrical stimulation, the level of stress resistance increased. On the tractograms of the frontal cortex,
the area of the tracts increased and amounted to 13.4 + 0.5 cm?.The conclusion: After transcranial electrical stimulation, when
psychoemotional stress is removed, students restore paths in the frontal region of the cerebral cortex.

Key words: adaptation, stress resistance, tractography, transcranial electrostimulation
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Ba’KHBIM $IB/ISIeTCSI COCTOSIHUE 3710POBbsI MOJIO-
JIEeKH, B TOM UHCJIe CTYJeHTOB, yXy/llIeHre KOTOPOTro
TIPEe/ICTAB/ISIET CEPbe3HYI0 COL[UA/BHYIO Mpobiemy [1].
BOMBIIMHCTBO CTY/IEHTOB By30B HCITBITHIBAIOT XPOHUUE-
CKU TICUX03MOLIMOHABbHBIN cTpecc [2]. OgHuM U3 Cy-
I11eCTBeHHBIX ()aKTOPOB €0 BO3HUKHOBEHUSI SIB/ISIETCS
M30bITOK MH(OPMALMH, HECTTOCOOHOCTh ee yCBauBarTh,
CUCTeMAaTH3UPOBATh, BO3HUKAIIWHN JeULIUT BpeMeHH,
n3MeHeHHe obpa3a >Ku3HH, (HopMHUPYIOLIasiCs HeyBe-
peHHOCTB. [To3TOMY rpo6ieMa CTpeccoyCTONUUBOCTH
y CTYZIeHTOB SIB/ISIETCSI BeCbMa aKTyasbHOH [3].

B cBsI31 € 3TIM UMeeT MeCTO HeoOXOUMOCTh T10-
BBILLIEHUS] CTPeCCOYCTONUMBOCTH, a, C/Ie[j0BaTe/bHO,
BO3MOYXHOCTb TIOJIHOL[EHHOTO OCYIL[eCTB/IEHUSI CTY-
JeHTaMu ydyebHoro miporjecca. OHUM U3 criocoboB
TIOBBIIIEHUsI CTPECCOYCTOWUMBOCTH CTYZEHTOB SIBJISI-
eTCsl TpaHCKPaHUaJIbHast 37IeKTPOCTUMYIsiLvst [4—8],
MOCKOJ/IbKY aKTHUBALUsI OTIMOUAIPTUUECKUX CTPYKTYP
yBeJIMUMBaeT MPOAYKILHI0 3-3HA0pdUHA U B UTOTE
CTPeCcCcOoyCTOMYMBOCTb MHAUBUAYYMA [9].

Bo3MOsKHbIe MeXaHU3MbI [TOBBILIEHHsI CTPeCCOyCTOM-
YHMBOCTH 10 KOHLIA He n3yueHbl. OJHUM U3 HHCTPYMEHTOB
VX MCCJIe/I0BaHUsI MOXKET CTaTh TpakTorpadus Mosra.

OO6111er3BeCTHBI SBOJTIOLMOHHO JIPEBHUE CTPYKTYPbI
(ruroranamyc-runogus-Kopa, HaZiNoYeyHKY, CUMIIa-
TOa/ipeHasioBasi CUCTeMa), pearupyolre Ha CTpecc
yCHUeHWeM NpoyKLUKU B KpoBb ropMoHOB (AKTT,
[JIFOKOKOPTUKOW/IbI, KaTexonamMuHbl) [10—16].

BmecTe c TeM yCTaHOBJ/IEHO, UTO B peakLUu
Ha CTpeccC yuacTByeT U (hpOHTaIbHast 00/1aCTb KOPBI
[17—20].

Arnsten A.F.T., Goldman-Rakic P.S. [21] B 5kcI1e-
pUMeHTax Ha 06e3bsiHaxX 1MoKa3asu, UTo 07, BAUSHUEM
CTpecca CBsI3U MeXy HelipoHaMU (PPOHTAIbHOM KOPbI
0CMabnsATCsl, YMeHbIIAeTCsl KOMYeCTBO (hyHKLOHH-
PYIOLLMX TPAKTOB ()POHTATBLHOM KOPBI [22].

HarpotuB, 6a3anbHble siipa, MUH/JA/IMHA, THTIIIO-
KaMIT YCU/IMBAIOT BJ/IMsIHYE Ha TIOBe/leHre Ye/loBeKa.
B Takux yci0BUsSIX KO/IMUeCTBO aKTUBHBIX /IeHIPUTOB
B apXauuyHOW MUHJAIMHEe YBeTMUMBAETCs], @ KOJIMUeCTBO
aKTHBHBIX JIEHJPUTOB HeHPOHOB (PPOHTA/ILHOU KOPBI,
HaobopoT, ymeHblaeTcsi. [loce nmpekpaieHus Aei-
CTBUSI CTpeccopa PyHKLWY AeHIPUTOB (hPOHTATBHOM
KOpBI CITIOCOOHBI BOCCTaHABMUBAThCS. [IpekpalieHye
CTpecca CONpPOBOXK/aeTCsl yBeJMueHneM KOIMuecTBa
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(bYHKLIMOHUPYIOIIMX TPAKTOB (DpOHTATBHOM KOPBI
[23—25].

Stagg et al. [26], Zheng et al. [27], npoBogst @-MPT
y uesioBeKa, MoKa3aiu, YTO TPaHCKpaHHa/IbHas 3/1eK-
tpoctumysisitist (tDCS) moBbIiIaeT akTUBHOCTH (hPOH-
Ta/sbHOM 00macTu Kopel. VI3BeCTHO, UTO TIPU TPaHC-
KpaHUanbHOU 3iekTpocTumynsiuu (TOC-Tepanus)
yCuiuBaeTcst mpoaykuus B-augopduHa. OgHaKoO 3TO
KOPOTKOXKHBYIL]ee Bell|eCTBO. B CBsI31 € 5TUM BO3HUKaeT
BOMPOC 0 MéXaHM3Max [JOCTaTOYHO J0/IFOr0 COXpaHe-
HUs1, BbI3bIBaeMoro TOC-Teparveli aHTUCTPeCCOPHOTO
sddekTa.

V3yueHre BO3SMOXKHBIX MEXaHHM3MOB TOBBILIEHHS
CTPeCCOyCTOMUMBOCTH CTyAeHTOB Tiocsie TOC-Tepanuu
MeTOo/IOM TpakTorpacduu (PpoHTaTbHON KOPbI MOXKeT
JlaTb OTBET Ha 3TOT BOMPOC.

Llesib paboTBI: OLIEHUTH JUHAMUKY TpakTorpaguun
(bpoHTanbHOM 06/1aCTU KOPBI TOJIOBHOTO MO3Ta 4e-
JI0OBEKa MPU MCUX03MOL[MOHATBHOM CTpecce Iocje
TOC-teparum.

MaTepman n MetToabl uccnegoBaHud

Habnromennst ObLTH BBITIOTHEHBI Ha 26 YCIOBHO
3/I0POBBIX CTyZAeHTaX 3 Kypca (pefepasbHOTO rocyap-
CTBEHHOT'0 OO/KeTHOTO 00pa30BaTe/IbHOTO YUPeXIeHNs
BhICIIIET0 00pa3oBaHust «KybaHCKUIA roCyjapCTBeHHBIN
MeVIIMHCKUIA YHUBEPCUTET» MUHHUCTEPCTBA 37]paBo-
oxpaHenust Poccuiickoii ®enepaiiiu 1 Ha Oa3e peHTTe-
HOBCKOTO OT/IeJIeHUsI TOCY/JapCTBEHHOTO OIO/I)KETHOTO
yupexx/ieHusi 3fipaBooxpaHeHusi «HayuHo-uccieoBa-
TebCKUI MHCTUTYT — KpaeBasi KTuHUUeckasi 60/1b-
Hutia Ne 1 umenu pogeccopa C.B. OuanoBckoro»
MuHucTepcTBa 31paBooxpaHeHusi KpacHogapckoro
Kpasi B 3aueTHbIM nepuo/, (2 Hesenu 1o ceccun). Bee
WCTbITYeMble TIOANMChIBAIA MUCbMEHHOE UH(POPMUPO-
BaHHOE COTVIaCHe Ha y4yacTHe B POBOAUMBIX HaO/I0-
nenusix. VicciegoBanue og00peHO 3THUeCKUM KOMU-
TeToM KybaHCKOro rocy1apCTBeHHOTO MeIUI[UHCKOTO
YHUBEpCUTETA.

¥ Bcex no metozuke FO.P. I1leiix-3aze c coaBTopa-
mu [28, 29] o1jeHrBa/M ypOBEHb UCTILITYEMOT'O CTpecca
(HU3KMM, CpeJiHUM, BbIpaXKEeHHbIN).

CTpeccoyCcTOWUMBOCTb (HU3KUH, HIDKE CpeHe-
ro, Cpe/IHWM, BbIllIe CPeJJHer0, BEICOKUI) Orpeseisiii
o metony H.H. Kupineroii u H.B. Ps6uukosoii [30].
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Kpowme Toro, ypoBHU CTpeCCOyCTOMUMBOCTHU (BbI-
COKHH, yMepeHHbIW, HU3KWI) OLleHUBa/IU 110 METOAY
B.M. MuxaiinoBa u 11.B. BabyHiia (1o BapuabensHOCTH
putMma cepana) [31, 32] Ha mpubope «BHC—Mukpo»
€ ucnosb3oBaHueM nporpamm «Ilonu-Crekrp-Putm»
U «KapguoMOHUTOD».

¥ crynenToB peructprupoBasu PMPT u MPT ro-
JIOBHOT'O MO3ra ¥ CTPOW/IA TPaKTOrPaMMbI Ha BbICOKO-
T0J/IbHOM ToMoOrpade (HanpsykeHHOCTb MarHUTHOTO T10J1st
3 Tn) pupmel General Electric (CLLIA) co crepyrommmMu
napametpamu: TR/TE-6000/88.8; marpunia 128x128;
TOJIIMHA cpe3a/3a3op 5/1.5; momne 0630pa 24x24; npo-
JIO/DKUTEeNTBHOCTh UCC/IefoBaHUsA-2.42; 22 cpe3sa.

[Tpu momo1IM MPOrpaMMHOTO 06ecTieyeH st My/TbTH-
MoyiaibHOM pabouei ctanimy MultiVox npousBogum
M3MepeHHe IJ/I01a/lell yUaCTKOB TPAaKTOB Ha TPaKTO-
rpamMmax B CM?,

Bcex ucnbITyeMbIX CTydaliHbIM 00pa3oM JiesTiuin
Ha /iBe PyMIIbL.

B rpynny cpaBHenwus Bouwio 10 ucneityeMsix. Mim
ceaHcol TOC-Tepanuu He TIPOBOJWIIN.

B ocHOBHYO rpy1iny BK/IHOUEHO 16 UCTIBITyeMBIX.
OHM NIPOXOAW/IM CeaHChl TPAaHCKPaHUAJ/IbHOM /1eKTPO-
ctuMysiuyu. TOC-Tepanuto BbITOMHSINA TPY MTOMOLLU
anmapara « TPAHCAWP-02» MOHOMOJISIPHBIMU UMITY/Tb-
camu. CeaHChI IPOBOZIW/IN B BeuepHee Bpems ¢ 18 o 22
yacoB uepe3 feHb. Kypc cocTosn u3 5 ceancos 1o 30
MUHYT, cuia Toka — oT 2,0 1o 3,0 MA.

O6paboTKa MoJTyUeHHBIX Pe3y/IbTaToB MPOBOAMIIACH
nipu iomoIiu rporpamm: «STATISTICA 10» Hemnapa-
MeTpHUYeCKUM MEeTOZOM.

PesynbTaTbl uccnegoBaHus u o6eyxxaeHune

¥ Bcex 26 UCnbITyeMbIX B 3aueTHbIN 1epuo/ (B Ha-
yasie epBOU U B KOHL|e BTOPOM HeJiesin) Orpeiessiiv
crpecc no metoavke FO.P. [llelix-3aze c coaBTopamMu
[28, 29]. On y 15 ucneityembix coctasmsii 1,51—2,00
YCJIOBHBIX e[JUHML], YTO COOTBETCTBOBA/IO CpeZiHEMY
YPOBHIO cTpecca. Y 11 de/ioBeK BbIpaXKeHHOCTh UCTIbI-
ThIBaeMOTr0 cTpecca Obiia 6osee 2,00 YC/IOBHBIX eJMHML]
Y CBU/IeTebCTBOBA/A O BbIDAKEHHOM YPOBHE CTpecca.

ITo meTozvKe BapruabenbHOCTH PUTMA cep/La
CTPecCcoyCTOMUMBOCTD OlleHHBaach y 16 uesoBek Kak
yMepeHHas, a Y 10 — Kak HU3Kasl.
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IIpu TecTUpOBaHUU CTY[EHTOB [0 MeTOAY
H.H. Kupmesoii u H.B. Psa6uukoBoii [30] y 16 cty-
JIEHTOB KO/IMUeCTBO 0asI/IoB 10 11Kase 0bi1io 38—49,
YTO MO3BOJIS/IO OLIEHUTh YPOBEHb CTPECCOYCTOMUMBO-
CTU KakK CpeJJHUM U HWXKe cpefHero, a y 10 yenoBek
50—53 — HU3KHUH.

Ha TpakTrorpammax ¢poHTa/bHOI KOpbI T'0JIOB-
HOI'O MO3ra, y CTYJEeHTOB, UCIbIThIBAIOIUX CTPeCC,
IJI01}a/lb TPAKTOB B OCHOBHOM I'pyIIIe COCTaB/si/Ia
7,70 cm? (pucyHoOK 1, Tabnuiia) v B rpyTine CpaBHeHUS
7,50 cm* (P,>0,05).

IMocne 5 ceaHCOB TpaHCKpaHUA/IBHOMN 3/1€KTPO-
CTUMYJIALIMU y 16 UesioBeK OCHOBHOM I'PYTIITbI YPOBEHb
WCTbITBIBaeMOro ctpecca 1o metoavke FO.P. [1letix-3aze
¢ coaBTopamu [28, 29] 6b11 B nipeaenax 1,00—1,50
YCJIOBHBIX €JUHMLI, T.€. COOTBETCTBOBAJ HOPMe.

B rpyme cpaBHeHus y 4 CTYZIeHTOB YPOBEHb CTPeC-
ca o metozuke FO.P. ITleiix-3aze c coaBropamu [28,
29] ornipenensisicsi B fuana3oxe 1,51—2,00 yc/10BHBIX
e/IMHUL], U OLIeHMBAJICS KaK CpeIHUM, a y 6 CTyZIeHTOB
yPOBEHb UCITBITBIBAEMOTO cTpecca Obisa 6osee 2,00
YCJIOBHBIX €[JUHHUL] U COOTBETCTBOBAJ BLICOKOMY YPOB-
HIO CTpecca.

[laHHble, 1oyiyueHHble NPy TeCTUPOBAHUH M0 Me-
topy H.H. Kupiuesoii u H.B. Ps6uukoBoti [30], mociie
5 CeaHCOB TpaHCKPaHUAIbHOW 3/1€KTPOCTUMY/ISLIUA
10Ka3a/iv YTO B OCHOBHOM B T'PYIIIIe UCIBITYeMbIX Y 8
YyeJI0BEK KOIMUeCTBO 0asiioB 1o 11kane 0110 26—29,
YTO I103BOJISUIO OLIEHUTh YPOBEHb CTPECCOYCTOMYMBOCTH
KakK BbICOKUH, a y 8 uesioBek 30—33 — BblLLIe CpeJiHero.

B Toxe Bpemd y 6 suL TpyIiribl CDaBHEHUS YPO-
BeHb CTpeccoycToiumBocTy 1o Metony H.H. Kupiueoii
u H.B. Psa6unkogoii [30] orjeHuBascs B 46—49 6anios
KakK HIDKe CpeZIHero U y 4 yesoBek Kak 50—b53 — HU3KHIA.

ITo MeTovKe BapruabebHOCTH pUTMa cepaua [31,
32] y CTyzleHTOB OCHOBHO# T'PYTITIBI TIOC/Ie 5 CeaHCOB
TPaHCKpaHUaIbHOU 3/IeKTPOCTUMYJISILIUU CTPeCCOy-
CTOMYMBOCTB Y 8 UesioBeK OLleHMBaIach Kak BbICOKas,
y 8 — Kak ymMepeHHasl.

B rpymnne cpaBHeHHs OLjeHKa CTPeCcCOyCTOWUH-
BOCTH 10 BaprabeslbHOCTH pUTMa CepZlia MoKasasa
y 5 uesioBeK ypOBeHb — YMEPEHHbIH, a Y 5 — HU3KUI.
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PucyHok 1 TpakTorpamma yyactka GppoHTanbHOM KOpbl FOSIOBHOrO MO3ra CTyZleHTa OCHOBHOW Ipynmbl A0 5 KYPCOB TpaHCKpaHUasibHOM
3NeKTPOCTUMYNALMK (YPOBEHb CTPECCOYCTONUYNBOCTY — YMEPEHHbIN)

Figure 1 A tractogram of a section of the frontal cortex of a student of the main group with up to 5 courses of transcranial electrical
stimulation (level of stress resistance is moderate)

B 0CHOBHOV#1 TpyTITe UCTIBITYeMBIX, TIOC/Ie 5 CeaHCOB  (PUCYHOK 2, Tabnumija 1). B rpyrime cpaBHeHus Ha Tpak-
TpPaHCKpaHWa/IbHOM 3/1eKTPOCTUMYJISILIMY, Ha TPAKTO- TOrpamMMax ()pOHTaIbHOU KOpPbl TOJIOBHOTO MO3ra I1/10-
rpamMMax ()pOHTaIbHOW KOPbI TOJIOBHOTO MO3ra IJI0-  111a/jb TPAKTOB He u3MeHsiach (P,>0,05).
1[a/ib TPAKTOB yBennunBanock (P <0,01) Ha 59,1%

PucyHok 2 TpakTorpamma y4yacTka hpoHTasbHOM KOPbl TOFO e CTYleHTa OCHOBHOM rpynbl Moc/e 5 KypcoB TpaHCKpaHuasbHoii
371eKTPOCTUMYNALMK (YPOBEHb CTPECCOYCTONYMBOCTM — BbICOKMIA)

Figure 2 A tractogram of the site of the frontal cortex of the same student in the main group after 5 courses of transcranial electrical
stimulation (stress level is high)
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[TosyueHHbIe pe3yabTaThl OTIOMHSIOT MPe/iCTaB-
JIeHUsI 0 BO3MOYKHBIX MeXaHW3MaX BOCCTAaHOB/IEHUS
CTPeCCOyCTOMYMBOCTHU TOC/Ie MPOBe/IeHHs] TPAHCKpa-
HUAJ/ILHOU 3/1IEKTPOCTUMY/ISIIUH.

W3BecTHO, UTO TIPY XPOHMUUECKOM CTpPeCce MpOouC-
XOJJUT YMeHbIIIeHHe TUION[a/Id TPAKTOB BO (DPOHTATLHOM
00/1aCTH KOPBI, UTO MPUBOAUT K aKTUBHOMY TI€PEX0-
[y OT UCTI0/Ib30BaHUs IBOTIOLIMOHHO 00j1ee MOJIOZbIX

(dpoHTaIBEHAS 06/1ACTH KOPBI) CTPYKTYP K MO3TOBBIM
1erisiM Oosiee CTapbIX CTPYKTYp (MHHaIMHa, Oa3ab-
Hble si/Ipa, TUroTaaaMyc). MicciefoBaHus Ha TpbI3yHax
MoKa3ajau, YTO XPOHUUEeCKOe BO3/IelCTBUE CTpecca
TMIPUBOZWT K YMEHBIIIEHUIO KOJIMUeCTBa aKTUBHBIX JleH-
JIPUTOB U LIUIKMKOB BO ()POHTA/ILHOM 30HE KOPbI MO3ra
[24—26].

Ta6nuya 1

JvHaMuKa naowagu TPaKTOB B cM? Ha TpaKTorpamMmmax Bo dJPOHTaﬂbHOﬁ obnactn KOpbl CTYAEHTOB, UCNbITbIBaIOLW,UX CTpecc

Table 1

The dynamics of the area of the tracts in cm2 on the tractograms in the frontal region
of the cortex students experiencing stress

OcHoBHas rpynna Fpynna cpaBHeHus
Main group Comparison group
WcxogHoe Mocne
MapameTpbl noT3aC Kypca T3C UcxopgHoe Yepes 10 gHen
Parameters Source After Source After 10 days
to TES TES course
1 2 3 4
n 16 16 10 10
Me 7,70 12,25 7,50 6,05
25% 6,00 10,95 6,20 4,40
75% 9,50 15,50 10,10 7,60
P P.<0,01 P,>0,05 P.>0,05

[ToTepsi akTHBHOCTH IIUITUKOB JIeHZIPUTOB KOPpeH-
pyeT C BbIPa’KeHHOCTBIO HapyIIeHU paboueit mamMsTi
[33]. XpoHUueCcKuii CTpecc MPUBOJUT K YBeJTUUEHUIO
KO/IM4eCTBa /IeHPUTOB B MUH ja/uHe [34], TeM caMbiM
ycuvBasi AvcOanaHc akTHBHOCTH MUHZAIMHBI 10 CPaB-
HEHHIO C rpe()pOHTaILHOM 30HOM KOpbL. MoneKy/nsipHast
OCHOBA /|15 CTOJTb TIPOTHUBOTIOJIOKHBIX apXUTEKTYPHBIX
peakIuii Ha CTPeCC HeU3BeCTHA, U 3TO SIBJISIETCS BaXK-
HOU 1po6ieMolt Ayist JambHerIX ucciegoBanuii [19].

Bricokuii ypoBeHb HOpaZipeHalIvHa U JopaMuHa
criocobcTByroT akTUBaLmM Ca?*-cAMP B HIMMUKax
BO3JIe CETeBBbIX CUHATCOB, YTO, B CBOIO OUepe/lb, OT-
KpbIBaeT Osn3niexanue K* kaHambl. D10 ociabnsieT
3G heKTUBHOCTD O/M3/1e)Kallell CHHAIITHUe CKOU CBSI3U
1 C1IoCoOCTBYeT pa3001eHHI0 HeHPOHOB ()POHTATLHOM
30HBI KOPbI, YMeHbl11ast uX BiusiHre. OHAKO BBICOKUI
yPOBeHb HOpaZipeHavHa U JoaMyHa ycunviBaeT ad-
(eKTUBHbIE peaKlii MUH/IA/TMHBI, TPUBbIYHBIE PEAKLIMN
TI0JI0CATOrO TeJla ¥ TIePBUYHYI0 CEHCOPHYIO KOPKOBYHO
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¢dyHskuyto [34]. Bbiso mokas3aHo, UTO KOPTU30J1 YCHITU-
BaeT JIeMCTBHE KaTeXoJaMUHOB [36], co3maBasi, TaKuM
00pa3oM, CKOOpJMHUPOBAaHHYIO PeaklMIo Ha CTpecc.
TpaHcKpaHWaibHasH 37eKTPOCTUMYJISLUS OKa3bIBaeT
MPOTUBOCTPECCOPHOE BO3/IEHCTBHE 3a CUET YCUIEHUS
CUHTe3a U cekpelyu [-3H0pduHa [37—39]. U3BecT-
HO, 4TO [3-3HA0PGUH UTpaeT K/IHOUEBYIO POJib B KOP-
PEKI[UU CTPeCC3aBUCHUMBIX TICUX0(PU3NO0IOTUYECKUX
HapyuieHuit [39, 40]. OH oka3biBaeT MOJYy/UpYIOIIiee
B/IMSTHUE HA a/[peHepruueckre MexaHU3Mbl CTPecca,
NpeAyNpeXK/ast UX TUIepaKTUBAIIUIO U MPeoTBpalas
pa3BuThe auctpecca [39]. icxoas u3 momydeHHbIX
B HallleM UCC/Ie[JOBAaHUU IaHHBIX TPAKTOrpahyu U JIU-
TepaTypHBIX CBe/IEHHU, MOXKHO [yMaTh, UTO BOCCTa-
HOBJIEHUE TIIOLIAJ TPAKTOB BO (DPOHTA/ILHOM YUacTKe
KOPBI CITIOCOOCTBYeT 0cabeHnIo0 ypOBHS CTpecca.

SKCMEPVIMEHTAJTIBHAA ONSMOSTON A
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BbiBOA
[Tocne 5 ceaHcoB TpaHCKpaHUAbHOM 3/1EKTPOCTH-
MY/ISILIMA Y CTYEHTOB IPOUCXOUT CHUXKEHHE YPOBHS
IICUXO3MOLIMOHA/IBHOIO CTPecca, KOTOpoe coyeTaeTcsl
C BOCCTAQHOBJ/IEHUEM I1/I0I1I3/Id TPAKTOB BO (PPOHTA/ILHOM
006s1aCTH KOpBI MO3ra.
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KneTtouHbi cocTaB TUMYCa NPU J1IeKapCTBEHHO-06yCNOBNIEHHOM
Aebuynte MmarHusa

H.H. YyukoBa', M.B. Cmetanuna', H.B. Kopmumna', O.M. Kanynaukopa?, K.A. ITa3uHeHKo'

'V>keBCKasi roCy/lapCTBEHHAs: MeJULIUHCKas akajzemust, VbkeBck, Poccuiickas ®enepanyist
ZYnmypTckuii efiepabHbIN UCCIeI0BaTeIbCKUH LIEHTP YpanbCKoro oT/eneHus: Poccuiickoli akazieMunt Hayk, VDKeBCK,
Poccutickas ®enepariust

AHHoTanMsA. AKTyaslbHOCTb paboThl 00yC/IOBIeHa PaclpoCTPaHeHHOCThIO MarHUi1eGUIUTHOTO COCTOSTHUSI, CBSI3aHHOTO
¢ ynotpeb/ieHHeM JIeKapCTBEHHBIX MTPerapaToB, CIIOCOOCTBYIOLIMX BbIBEJEHHIO MarHus U3 opranusma. Llesb paboThl — BbIsSIC-
HeHHe K/IeTOYHO-0II0CPeJ0BaHHOW peakKLy TUMYCa Ha Ae(dHULUT MarHusi, 00yCIOB/IeHHbIN BBefleHHeM (ypocemua. B Kpoeu
JKUBOTHBIX U B TAMYCe (MeTOZ, aTOMHO-3MHUCCHOHHOU CIIEKTPOMETPHH C WH/YKTHBHO-CBSI3aHHOM I171a3MOM) OTIpeZersiii KO-
JIMYeCTBO MarHusi, HATPHsl M Kalus, aHaIM3UPOBa/IM 00IIMi aHamM3 KpoBU. THMYC )KUBOTHBIX TIPOBOJHU/IM 110 OOIIEPUHATON
THCTOJIOrMYECKOM MeTO/MKe, OKpallyBaiy TeMaTOKCHIMHOM U 303UHOM, a3yp-11-3031HOM, TO/IyHANHOBBIM CUHUM. PacCunThIBaIN
TIJIOIA/IA CTPYKTYPHBIX 30H TUMYCa, UX TIPOLIEHTHOE COOTHOIIIeHHe; KOPKOBO-MO3TOBOM MH/EKC; Ha euHULY Tuiojaau (100
MKM?) MOZICUMTHIBAJIA: TUIOTHOCTb PACTIO/IOXKEHHUS KTIETOK, KOJTMUECTBO TUMOLIMTOB (BBIZE/SIM OOJbILNE, CPeTHAE U MaJible
MMGOLUTEI), PETUKY/ISIPHBIX MHTEIMOLMTOB, MaKpOo(aroB, MacTOLIUTOB, allONTOTHYeCKUX TeJseL], Tesier] ['accass X cocTas.
INoka3aHo, uTo TpH (HypOCEMHUAHON Harpy3ke KOMHUeCTBO MarHusi CHU)KaeTCsl B KDOBH, HO TOBBIIIAETCS B TKAaHW BHIOUKOBOW
JKeJie3bl, 0TMeYaeTcsl JIeHKo- ¥ TMM(OLIUTO3, 303MHOGUINS. B TMyCe yBe/TMuMBaeTCs IUI0MIa/ib MO3TOBOTO BellleCTBa, MOBbI-
I1aeTCsl YUC/I0 MaKpodaroB M arloNTOTUUECKUX /IEMEHTOB, He U3MeHseTCs1 KOJIMYeCTBO MAaCTOLIMTOB, HO YBeIWUHBAETCS UX
CeKpeTOpHasi aKTUBHOCTh; YBeJIMUMBaeTCsl pa3Mep Tejel] ['accassi ¥ KOJIM4eCTBO K/IeTOK B HUX. TakiuM 00pa3oM, MarHUeBbId
nmcOasiaHC TIPOBOLIMPYET BOCMA/UTE/TbHbIE U3MEHEHHs, COMPOBOXK/IAETCS B TUMYCE TIPOAronTOTHUECKUAM [IeHCTBUEM, CTUMY-
JIMpyeT 3aITyCK MakpogaranbHON peaklH 1 BbI3bIBAaeT aKTUBHYIO JlerPaHy ISILII0 MaCTOLIUTOB.

KroueBble c10Ba: feuliT Maraus, GypoceMus, TUMYC
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Cellular structure of thymus in drug-induced deficiency of magnesium

N.N. Chuchkoval, M.V. Smetanina!, N.V. Kormilina', O.M. Kanunnikova?, K.A. Pazinenko'

"Tzhevsk State Medical Academy, Izhevsk, Russian Federation
2Udmurt Federal Research Center of UB RAS, Izhevsk, Russian Federation

Abstract. The timeliness of the work is due to the prevalence of magnesium deficiency associated with the use of drugs that
contribute to the excretion of magnesium from the body. The aim of the work is to elucidate the cell-mediated reaction of
the thymus to magnesium deficiency caused by the administration of furosemide. Magnesium deficiency was modeled by
intraperitoneal administration of furosemide to experimental rats. The amount of magnesium and sodium in the blood and
thymus tissue was determined by inductively coupled plasma atomic emission spectrometry, the cell composition of the thymus
was evaluated on histological sections. It is shown that at furosemide load the amount of magnesium decreases in the blood, but
increases in the tissue of the thymus gland. The areas of the structural zones of the thymus (subcapsular zone, cortex, medulla),
their percentage; cortical/medullary ratio were calculated. Cell density, lymphocyte count large, medium and small lymphocytes,
reticular epithelial cells, macrophages, mast cells, apoptotic cells, thymic corpuscle were counted in each structural zone per unit
area (100 p?). In experimental animals the amount of magnesium in the blood decreases, but in the thymus tissue increases, there
is leukocytosis and lymphocytosis, eosinophilia. Revealed histo- and cytostructural morphological rearrangements indicate a
change in the functional activity of the gland. It was shown that the furosemide-induce deficiency of magnesium the area of the
medulla increases, the number of macrophages and apoptotic elements increases; without affecting on the mast cells, but their
secretory activity increases. There are size thymic corpuscle and the number of cells in them increases. Thus, the furosemide
load is accompanied by magnesium imbalance, proinflammatory changes induce, is accompanied by a proapoptotic action and
stimulates the starting of a macrophage reaction and degranulation of mastocytes in the thymus.

Key words: magnesium deficiency, furosemide, thymus
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Hedurut maruus ([JM) — cocTosiHMe, KOTOpOe
BCTpeYaeTCsl y 3HauUMTe/TbHOM YaCTH Hace/IeHUs B JIF0-
6oii ctpane mupa [1, 2]. He To/ibKO a/iiMeHTapHbIe
MIPUYUHBI IPUBOZAT K 1M, HO, Aaxke vailie, pasBUTHe
Jedunyrta 00yC/I0BIEHO PsiIoM TIaTO/IOTUYeCKUX CO-
CTOSTHUM, HapyILLIAOLUX (DYHKLIMOHUPOBaHKE OPTraHOB
U cucteM [3, 4], npuMeHeHHeM psijia JIeKapCTB, B UacT-
HOCTH, LIMTOCTAaTUKOB, CTPOreHOB, MHCY/INHA, 3¢depu-
Ha, MOYErOHHBIX TIpPeraparoB U T.A. [2, 5]. JIugepamu

86

10 yBeJIMYEHUIO NTOTePb MarHus M KaJius SIBJISTIOTCS
JUYPeTUKH: TUa3ubl (TMAPOXJIOPTHA3WA) U (pypocemMu/,
(/1a3uKC), KOTOpbIe BO3/IeHCTBYIOT Ha ITPOKCUMa/IbHbIe
oT/zienbl He(poHa, NoBbIiIast 3kckpelyo Na'u K*, og-
HOBPEMEHHO yBe/IMUMBasi BbIBegeHre Mgt ¢ Mouoit
[6—8]. MImetoTcst pabOTHI, B KOTOPBIX TIOKAa3aHO, UTO
MarHui-s1e(pULIMTHOEe COCTOsTHHE TPUBOJUT K Hapyllle-
HUIO UMMYHHOTO OanaHca [9, 10], ycraHoB/ieHa CBSI3b
MeXy AedbHulIUTOM MarHusi ¥ BocrnaneHuem [9, 11],
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HO JIJaHHBIE TI0 B/IUSHUIO (hyPOCeMK/-00yCIOB/IEHHOTO
Jedurta Maravs Ha TUMYC eIMHAYHBI [12].

B cBsI3u € 3TUM 11e/ibt0 Halllel paboThl SIBUJIOCH
U3yuyeHHe K/IeTOYHO-0TI0CPeI0BAaHHOM peaKIud TUMY-
ca Ha JeduIUT Maruus, 00yc/I0B/IeHHBIN BBEIEHUEM

dbypocemusa.

MaTepMaHbI U MeTobl uccnegoBsaHuA

ODKCIIepUMEHT NpoBeJeH Ha Kpbicax Rattus
norvegicus Berk maccoit 180+12,6 r B oceHHUI TIepro/,.
JKuBOTHBIE ObLTM pa3/esieHbl Ha 2 TPYMITbL: KOHTPOJIb-
Hble — 6 0co0eli 1 onbITHBIEe — 12 ocobeid. TTepBoit
TpyIIirie BBOAW/ICS U30TOHUYECKHI PAaCTBOP HAaTPUs XJ10-
puza, BropbiM — (ypocemu (Lasix®, Munus) B g03e
30 mr/kr B Teuenue 10 guedt [13]. PacTBOphI BBOAWIUCH
BHYTPUOPIOIIMHHO B 00beMe 0,2 Mi1/cyT. Bce KMBOTHBIE
TOJ/TyYasiv SKCTPY/IUPOBAHHBIN KOPM MPH CBOOOJHOM [10-
cTyTie K Bojie. 2KMBOTHBIe cofiepsKaich ¢ CoOmoieHreM
«[TpaBun mpoBeieHus paboT C UCTO/TE30BaHHEM JKCTTe-
pUMeHTalbHbIX >XKUBOTHBIX» (ITprka3 MuHucTepcTBa
BBICIIIETO Y CPeJJHETO CrielranbHOro obpazoanust CCCP
Ne 742 ot 13.11.1984 1.) u MexrocynapCTBeHHOIO CTaH-
JapTa «PyKOBOJCTBO IO COAEP>KaHUIO U YXOAy 3a abopa-
TOPHBIMH XXUBOTHBIMI» (2016). VicciienoBanue o106peHO
KOMHUTETOM T10 OromeauIuHCKoM 3Tike @PI'BOY BO
«/>keBCKast rocyZlapCTBeHHasi MeIMLIMHCKas! akaZleMUsh»
Munszapasa PO (anrvikaryoHHbIi Ne 610). 2 KMBOTHBIX
BBIBOJW/IM 13 SKCTIEPUMEHTa ITyTeM 3BTaHa3uu (3(UpHbINA
HapKo3 B JieTaqbHOU /103e). KosmuecTBO Maraus (/s
KOHCTAaTaL[y TMIIOMarHueMun), Kanusi 1 Hatpust (¢ypo-
cemu/i 6JIOKMpyeT peabCcopOINIO HOHOB) B CHIBOPOTKE
KPOBU MCCJIe/I0Ba/IM Ha aBTOMaTU4yeCKOM aHal3aTope
XL-200 Tect-cucteMamu hupmbl «KARKREY» (Smonust),
TIPOBOAIICS 0OIMif aHamu3 KpoBu. KoymiuecTBo Maruus,
HaTpusi U Ka/iisi B TUMYCe OLIeHUBaId METOJOM aTOMHO-
SMHCCHOHHOM CTIEKTPOMETPUM C MH/IYKTUBHO-CBSI3aHHOM
T/1a3Moi Ha criektpoMeTpe Spectroflame Modula S. [lns
TMCTO/IOrMUeCKOTr0 UCC/Ief0BaHUsl TUMYC (DMKCHUPOBaIN
B 10% dopmanune, 3a11Bany B mapaMHOBYIO Cpefy [iist
3amBkY (HISTOMIX) 1o o01enpyuHSTON METO/IVKE.
Cpesbl cepuiiHble TOJIIMHON 5—7 MKM OKpallliBa/Iu
reMaTOKCUIMHOM 1 503WHOM JI7Ts aHa/mM3a o01iel CTpyK-
Typbl OpraHa, asyp-II-303MHoM, TOJIyUAUHOBLIM CUHUM
[J1s1 BbIsSIB/IeHMs1 MacToLUTOB. Ha cpe3ax paccumnThiBa-
Jiv Tio1azu KopkoBoro BeirectBa (KBT) 1 Mo3roBo-

EXPERIMENTAL PHYSIOLOGY

ro BemjectBa (MBT), ux npoLieHTHOe COOTHOIIeHNe,
MO/ICUMTHIBAIACh TJIOTHOCTb PACION0XKEHUST KIeTOK
B KBT 1 MBT Ha 100 Mkm? nipu yBenmueHur B 1000
Kpat. B nonynsiyy 1umM¢oLMToB TUMYCa OTpeesisa
OTHOCHTE/TbHOE COfiepyKaHvie MaJjIbIX, CPeIHUX 1 OOMIBIINX
MMGOLUTOB, OCHOBBIBAasICh HA MOP(OMETPUUECKHUX T10-
Ka3aTeJisix TJIOIIA/N sipa KJeToK: 6—13 MKM? — Marible,
14—22 mxm? — cpeanue, 23—30 MKM?> — Gosblive [14],
PeTUKY/SIPHBIX 3muTeiorutoB (POIL1), makpodaros,
MacTOLMTOB. KO/TMuecTBO KeTOK pacCUMTHIBA/IOCH ITPU
yBestimuenud B 1000 pa3 (okyssip 10, o6wektrB 100, mac-
nsiHast iMMepcust) Ha 100 MKM?, 1aHHBIe TTPeICTaBIIsIA
B %. Uucso K/1eToK ¢ purypamMu MUTO30B U arioriTo-
TUYECKHUX 3/IEMEHTOB PAaCCYMTHIBA/IOCH B M0JI€ 3PEHUs
MHUKpOCKora rpu yBenrueHuu 400 pa3 (riomiaib mosst
3penust ~ 0,15 Mm?). IHZEKCBI IerpaHy/Isiiii MaCTOLIUTOB
B TUMYCe oLleHuBasu 1o Jlunauepy [.IT. (1980) [15].
B M03roBom Bel1lecTBe OL|eHUBaId pa3Mepbl U COCTOSI-
HUe TUMYCHBIX TeJleLl, [I0[CYMThIBA/IU KOJIMUeCTBO Kile-
TOK, BXO/SIIIMX B UX COCTaB. B paboTe ncrosnb30Bacs
CTaTUCTAYeCKUI MeTO/, C IPUMeHeHHeM CTaHZapTHBIX
nporpamm Excel ¢ oripesieienyem cpefiHelt apudmeTi-
yeckoit (M), ee oiOKH (m). YpOBeHb CTaTUCTHUECKOH
3HaYMMOCTH Pa3/IMurii MeXAy AaHHbIMU ABYX TPYIII
nipyu3HaBaiu rpy p<0,05, UyTo ABIAETCH JOCTATOYHBIM
U151 MeAUKO-0MO/IOrMUe CKUX UCC/IeJ0BAaHUH.

PesynbTaTbl U UX obcyxaeHune

Y 3KcriepyMeHTabHBIX YKUBOTHBIX B OTBET Ha (y-
POCEMU/IHYIO Harpy3Ky (OpMHUpPYeTCsi COCTOSIHHE TH-
MOMarHUeMUH: COZiepyKaHre MarHysi B KDOBU CHIKa-
etcsi B 1,94 pasza (c 1,75£0,08 y MUHTaKTHBIX YKUBOTHBIX
no 0,90+0,18 MMOJIb//T1 — y 3KCIIEPUMEHTATbHBIX,
p<0,05), HaTpusi ¥ Kanusi — CyllleCTBEHHO He MeHsleT-
cs1. MeTo/10M aTOMHO-3MHUCCUOHHOW CTIEKTPOMETPUU
C VH/IyKTHBHO-CBsI3aHHOM T1/1a3MOM B TKAHU BUJIOUKOBOM
Kere3bl 0OHApY’KEHO yBe/TMUeHYe KOHIEHTPAIiy MarHust
B 2,3 pa3a (c 1,60£0,61 B koHTpose 10 3,71+1,21 mr/n—
B skcriepumente, p<0,05), cHwkeHue Hatpus B 1,3 pas3a
(c 1,91£0,5 B koHTpONe 1o 1,49+0,3 Mr/n— B 3KCIepu-
MeHTe), KOHI|eHTPALIMs Ka/lisi He MeHsIeTCsl.

'imomaraueMusi CONPOBOXKAAeTCS YBeTUUeHH-
eM KOJIMueCTBa JIEMKOI[MTOB B reprdepuueckoii Kpo-
Bu Ha 51,43% (c 11,20+1,81 go 16,96+5,0, p<0,05);
muM@onuToB B 1,7 pa3 (¢ 5,92+1,34 — B KOHTpoOJIe
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1o 10,02+1,30 — B akcniepumenTe, p<0,05); B 2,95 pa3 KonnuecTBeHHast UTOAPXUTEKTOHUKA MOJKAIICY-
TIOBBILIIAETCS KOMUeCTBO 303uHOGMIOB (c 0,91+0,04 nsipHOM 30HBI, KOPDKOBOTO M MO3TOBOTO BellleCTBa TUMYCa
1o 1,60+0,34 B HOpMe U SKCIIepUMEHTE, COOTBETCTBEH-  TIpe/icTaB/ieH B Tab/wiie Ne 1.

HO); YMCJIO MOHOLIUTOB He3HAUUTE/IbHO CHU)KAeTCs

(Ha 12%, p<0,1).

Tabnuya 1
KneTouHblil cocTaB rMCTOCTPYKTYPHbIX 30H TUMYyca B KOHTpore 1 npu (pypoceMua-obycnosneHHom peduuurte mariua (Mim,%)
Table 1
Cellular composition of cells in histostructure areas of the thymus in the control and the furosemide-induced deficiency
of magnesium (Mtm, %)
CTPYKTYpHble 30Hbl
Moka3satenu MopakancynsipHas 30Ha KopkoBoe BeliecTBO Mosrosoe BelyecTBo
Structural zone Subcapsular zone Cortex of thymus Medulla of thymus
Indicators
KoHTponb/ Control
CTPYKTYpHble 30Hb! (%) 72421 78,7+4,4 14141,4
Structural zone (%)
2
MnoTHoCTb PAaCMONOXEHNS KNETOK Ha 100 MKM 92,2469 90,1452 53,4452
The density of the cells
Manbie numounTe! 73,245,6 77,4+4,6 59,9+6,4
Small lymphocyte
Cpeanue numboumTe! 9,440,96 8,141,1 15,241,0
The average lymphocytes
Bonbume uMboLTy 13,4£0,51 10,0£1,96 564087
Large lymphocytes
Makpodary 1,540,32 234023 4,5£054
Macrophages
PeTVIKYJ'IFlp.HbIe 3MUTENIMOUMTI 2540,51 22401 18,8+1,0
Epithelial reticular cells
Knekv ¢ durypamu muTo3os 1,5240,06 0,56+0,03
Cells with mitosis
ANONTOTUYECKME INIEMEHTDI 4204012 3,3140,21

Apoptotic cells

JKcnepuMeHT (bypoceMuA-UHAYLMPOBaHHbIV AedULMT Marius)
Experiment (furosemide-induced deficiency of magnesium)

CTgtYr*;Tthﬂr”a"I";;:;z"/ g%) 68413 74,152,6% 19,11,5% (1)
MnotHocTe P ity o o oats 100 micw? 96,847,5 94,2445 44,8+3,8* (V)
Mansie l’;mﬁgé‘ﬁb' 72,8458 76,4125 56,345,3
Thcé’zegr';‘; g?yh&dﬁlégls 10,1#1,1 7,6£0,98 12,8+1,0% (1)
5‘1’;‘;;”3“@ ;‘;‘)“ﬁ(?:;‘:;b' 12,0£0,51 9,840,98 5,8£0,98
I\/I\I/;aci:g;?:gr:s 2,240,32% (1) 3,0£0,64* (1) 5,1£0,69* (1)
sas0r 1
K““"g;é’mﬁmt"'ogzm”B 1,80£0,09* (N) 0,44+0,01* (V)
AnonToTUYeCKUe 3/1EMEHTbI 4.8120,1% (4\) 4,62+0,22*% (,T\)

Apoptotic cells

MpumeyaHus / Comment: * p<0,05
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Hedurnut maruusi, opMUpyemMbiii BBeIeHHEM Jie-
KapCTBEHHOTO TIperiapara, PUBO/JUT B LIeJIOM K He3Ha-
YKTeIbHOMY TOBBIIIEHHIO UMC/Ia KJIeTOK B MOKOPKOBOM
30He TUMyca (yBesueHue coctaBuio 4,6%), Ha 16%
yBeJIMUMBAEeTCsI KOJTMUeCTBO PETUKY/ISIPHBIX SITHTe-
muormtoB (p<0,1), B 1,47 pa3 (p<0,05) noBeIlaeTcs
urcio Makpodaros (tabs. 1). B KBT BeegeHue ¢ypo-
CceMUZia COTTPOBOKAeTCsI TIOBBIIIIEHWEM KOJTUeCTBa
P31 Ha 45,5%, anonroThueckux 31emMeHToB Ha 14,5%,
MUTOTHYECKH JIE/SIUXCS KIeToK Ha 18,4% (tabi. 1).

KonmuecTBo MacToLMTOB 1py (hypoCceMUHOM Harpy3ke
MMeeT TeH/IeHLIMIO K MOBBIIIEHUI0, HO, B CDaBHEHUH
C KOHTPOJIbHBIMH T10Ka3aTesisiMH, [0CTOBEPHO He Me-
Hsetcst: 2,13+1,60 B skcriepumenTe vs 1,97+0,56 B KOH-
Tposie. MacTOLMThl HAXOAATCS B COCTOSIHUM JlerpaHy/Isi-
1 (Tabn. 2), cocpefoToyeHbl BOIM3U PaCIIMPeHHbIX,
C TpU3HaKaMU CJa/pKa, CoCy0B. VIHJieKChbI ceKpeLny,
COI7IaCHO UX MOP(OIOrMUeCKOM XapaKTeprUCTUKe U Ha-
ChlllleHHOCTH rpaHynamu (o Jiunauepy .I1., 1980),
Tipe/icTaB/eHbl B Tabmuie 2.

Ta6bnuvya 2
MHAeKebl cekpeLun MacToLMTOB B TUMYCe Npu hypoceMui-MHAYLMpoBaHHOM Aeduumute marHus (M:m)
Table 2
Thymic mast cell secretion indices in furosemide-induced deficiency of magnesium (Mm)
UHpaekcbl cekpeuumn KoHTponb OKcnepuMeHT
Secretion indices Control Experiment
MHpekc gerpaHynsauum 0,12+0,01 0,23+0,01*
The index of degranulation
WHpekc rpaHynonuaunca 0,1040,01 0,2240,05*
The index of granulolysis
MHpeKc HacbIWeHUst renapuHom 4,92+0,98 0,65+0,08**
The index of saturation with heparin

MpumeyaHus / Comment: * p<0,05;
**p<0,0001.

WHpeKchb cekpeLuu (MHAEKC JerpaHy/IsLUU TOBbI-
uieH B 1,8 pas, uHAeKc rpaHyionusrca — B 2,2 pasa)
OTPaKalOT aKTUBHYIO PEAKLIMIO TYUHbIX K/IETOK B OTBET
Ha BBeZieHUe (pypocemuzia U popMUpOBaHUE MarHue-
BOro AeduiinTa.

B tumyce ripu dypoceMuHOM Harpy3ke u (hopmu-
POBaHUM T'MTIOMarHieMUH YBeJTMUMBaeTCst 00beM, 3aHH-
MaeMblii MO3TOBBLIM BelleCcTBOM, Ha 35,46% (p<0,05).
B 370l CTPYKTYpHOM 30He KOJIMYeCTBO KJIeTOK C huUry-
pamMH MUTO30B CHIKaeTcs B 1,27 pasa, anonToTUUe CKUxX
3/1IeMEHTOB TOBbILIAeTcs B 1,4 pa3a, UMc/i0 Makpogaro
yBesmueHo Ha 13,3% (tabu. 1).

KonnuectBo TMMUYeckux Tesels (Teser] ["accans)
HIKe UCXOAHBIX MoKa3aTesei Ha 19,8% (1,67+0,11
Ha MKM? B KOHTposie u 1,3440,12 B 3KCIiepuMeHTe,
p<0,05), HO KX pa3mMep yBeJMUUBAETCSI, OHU CTAHOBSITCS
HECKOJIbKO KpPyTIHee, B UX COCTaBe HaCUMThIBaeTcs B 1,7
pa3 boJibliiee KOJIMUeCTBO KIeToK (2,15+0,15 B KoHTposie
u 3,68+0,21 B skcriepumenTe, p<0,05). B TumMuueckux
Tesbllax OIpeJesisioTCs JereHeprpoBaBIiIve TUMQOo-

EXPERIMENTAL PHYSIOLOGY

LIUTHI, PaclaarolIrecss CerMeHTOosiZiepHble HEWTPO-
(bunbHBIE TPaHYIOLUTEI. MI3BeCTHO, UTO TUMUYeCKHe
TeJiblid Y KPBICE], B OT/IMYKE OT Ue/IOBEKd, IMTPAKTUYeCKU
He (OpPMUPYIOT KOHLIEHTPHUYECKUX CJI0eB U TIPe/CTaB-
JIeHBI CKOTIJIeHHEeM KJeTok [15], ux nmpeobpa3oBaHue
(YBe]'II/IIIEHI/IE pa3MepoB, UKCila K/I€TOK, BXOAALUX B UX
COCTaB) MOXXeT YKa3bIBdTh Hd dKTHUBH3al|liF0 KMMYHHBIX
MIPOIIECCOB B TUMYCE.

3aknoyeHune

BrIicokasi m1aCTUUHOCTb TUMYCa OTMeYaeTCs
B MHOTOUMCJIEHHBIX Pab0Tax 1Mo ero uCc/ief0BaHuIo.
Tumyc TeCHO CBsi3aH C TIPOL[eCCOM UMMYHHOTO OTBe-
Ta, XOTS B HE3HAUWTE/LHON Mepe MOXXeT OT3bIBaThCs
Ha ToTpeOHOCTH TiepudepruUecKoro OT/e/1a UMMYHHOMN
cuctemsl [17—19]. Mi3MeHeHUs KIeTOYHOI'O COCTaBa
(TUMOLIMTOB B YaCTHOCTU) BO3HUKAIOT PaHO, JaXke Mpu
KpaTkoBpeMeHHOM Jleurre maraus [20]. [1pu ¢ypo-
CeMU/I-UH/IyLIUPOBaHHOM Jle(DUI[UTe MarHusi B TUMYCe
OTMEeuaroTCsl TUCTO- U LIUTOCTPYKTYPHble MOP(OI0-
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ruyeckue rnepecTporku, KOTOpble CBU/IeTeIbCTBYIOT
00 u3mMeHeHUH (YHKIMOHA/BHOM aKTUBHOCTH KeJie3bl:
CHIDKEHHe T1JI0Ia/I KOPKOBOTO U yBe/indeHre 00b-
eMa MO3TOBOTO Bell[eCTBa, U3MeHeHHe MPOLIeHTHOTO
COOTHOIIIEHHS KJIeTOYHBIX 31eMeHToB. [Ipeobpa3oBa-
HUSI UTOAPXUTEKTOHUKY TUMYyCa B OOJIbIIIel cTerieHn
Tipe/iCTaB/IeHbl aKTUBU3allvel MakpogaraabHOro 3Be-
Ha, TIPOAToONTOTHUYEeCKUM JIeHCTBHEM, YBeTMUeHUEM
CeKpeTOPHOM aKTUBHOCTU MaCTOL[UTOB, YBe/IMUeHHeM
pa3mepoB Tesel; ['accasns U KOJiMuecTBa KIeToK B HUX.
Peakiust CD68" makpodaros, 06/1aziaromiyx npoBocra-
JUTeNbHBIM (peHoTHIIOM M1, B TUMYyCe y MarHuiiiedu-
LUTHBIX )KUBOTHBIX OTMeueHa Hamu paHee [12]. Kpome
TOTO, HAMH yCTaHOBJIEHO, UTO BBeJileHre ypocemMuia
HapylllaeT FOMeoCTa3 MarHusi, IpUBOJAUT K COCTOSIHHIO
TUIIOMarHieMHUy, HO OJHOBPEMEHHO TOBBIIIAeT KOJH-
YeCTBO MakpO3/ieMeHTa B TKaHH KeJie3bl; TIPOBOLIPYeT
BOCIIa/IUTe/IbHbIe M3MeHeHHsl, perCTPUpyeMble T10 aHa-
J3aM KpoBU. MI3BeCTHO, UTO TIPU MarHUi-/1epULIMTHOM
[veTe, HarpyUMep, HaOJTIOjaeTCst aKTUBU3AL[USI UMMYH-
HbIX peakiiii, 0TMeuaeTcsi CTUMYJISILIVS TIpovdepaLin
MMGOUIHBIX KJIETOK U, KaK CIeZICTBHe, BOSMO>KHOCTh
pa3BUTHS Ha 3TOM OCHOBe TUMOM [21, 22], yBennuu-
BaeTCsI Macca TUMYCa, TIOBBIIIIAeTCS BXOJ, B TUMOLIUTHI
HaTpWsl, Ka/bLiWs, KaJ/ksl, CHW)KaeTcsi CHHTe3 Oesika

[23]. B To ke Bpems B paboTe [24] yKa3bIBaeTCs Ha
He3HauuTe/IbHble U3MeHeHUsl CTPYKTYPbl TUMYyCa NP1
aJMMeHTapHOM JeduuuTe Maruusi, opMupyeMom

HeJJ0CTaTKOM 3TOr0 37ieMeHTa B nvitle. Mo)KHO Tpefrio-
JIOKUTb, UTO BbISIBJIEHHbIE HAMU MPe00pa30BaHus Kie-
TOYHOTO COCTaBa >KeJie3bl SIB/ISIIOTCSI OTBETOM Ha CTPecc,
BO3HHUKAIOILIMI Ha ()OHE BBe/IeHUsI INYPeTHKA, KOTOPbIi
WH/IyLIMpyeT KPaTKoCpOuHble (0CTpasi MypeThuecKast
PE3UCTEeHTHOCTD) U I0JITOCPOYHBIe (XPOHUYeCKas Juy-
peTuuecKasi pe3uCTeHTHOCTb) a/jarTallii, MexaHU3Mbl
KOTOPBIX /IO CUX TOP /I0CTaTOYHO He M3ydeHbl [25].

Takum 06pa3om, BBe/ieHHe AUypeTHKa PUBOJUT
K AucbanaHCy MarHusi B TKaHSIX W COTIPOBOXK/IAeTCst
KJ/IeTOYHO-0II0CPe/IOBaHHBIM OTBETOM L{€HTPabHOI0
3BeHa UMMYHMTETa, UTO, BO3SMOXKHO, SIBJISIETCSI OTBETOM
Ha CTpecc, BO3HUKAIOLIUM Ha (hoHe BBeJIeHUsI [iype-
THKA, MPUBO/S K LIUTO- U TUCTOAPXUTEKTOHNYECKUM
repecTpoikaM TUMyca.
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Abstract. Purpose: determination of the state of the antioxidant protection system of the cytosolic fraction and suspension of
rat liver mitochondria after experimental ischemia and reperfusion. Materials and methods: the study was conducted using
white mature rats, divided into 3 groups: the control group (n = 15); The 2nd group of animals (n = 15), from which the liver
was taken after 15 minutes of liver ischemia; the 3rd group of rats (n = 15), from which the liver was taken after a 15-minute
reperfusion period, followed by a 15-minute ischemic period. Mitochondrial suspension and cytosolic fraction were isolated from
liver tissue. Results: the obtained research results showed the presence of certain pathobiochemical changes in the suspension
of mitochondria and the cytosolic fraction after ischemia or reperfusion. In the mitochondrial suspension during the reperfusion
period it was found an adaptive increase in the activity of glutathione peroxidase by 39% and glutathione reductase by 61%. In
the cytosolic fraction, it was the most remarkable increase of the total antioxidant capacity by 38% already during ischemia and
a progressive decrease in the level of reduced glutathione form by 26% in ischemic and 55% in reperfusion period. The change
in the state of the antioxidant system occurred against the background of an increase in the number of products of oxidative
modifications of biomolecules by 40% during ischemia and 2.2 times after reperfusion. Conclusion: The results indicate the
need to develop not only a mitochondria-oriented correction of oxidative disorders, but also active support for the components
of the cytosol, which provide the main accumulation of free radical damage products and their subsequent removal from the
cell, which is essential for survival.
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CocTosiHMe cucTeMbl aHTUOKCUAAHTHOM 3aLUTbl NEeYeHU KpbIC
npu uwemMunmn n penepdysuu

K.A. ITonos, .M. BsikoB, 1.FO. IsiMbanok, SI.E. lenncoa, A.H. CtonsipoBa,
J.A. Asumos, JL.A. Illypeiruna

KybaHckuii rocyjapcTBeHHbIN MeAULIMHCKUN yHUuBepcuteT, KpacHonap, Poccutickas ®@eneparust

AnHortanus. Llesb: orpezienieHrie COCTOSTHUSI CHCTeMbl aHTUOKCH/IAHTHOM 3aIlATHI LUTO30/IbHOM (hpaKkLvy U CyCIIeH3UH MUTO-
XOH/IPUH TIeUeHH KPBIC 1T0C/Ie SKCIIepUMeHTaIbHOW UIlIeMUH U periepdy3un. Mareprabl 1 METO/bI: MCC/IeZJ0BaHHe TIPOBe/IeHO
C UCTI0/Tb30BaHKeM OeibIX MO0BO3PeibIX KPhIC, Pa3JeNeHHbIX Ha 3 TPYIITbl: KOHTPOJIbHAs rpymmna (n=15); 2-s1 Tpyrina >KUBOT-
HbIX (N=15), y KOTOPbIX 3a0MpasH rleueHb Mocie 15-TH MUHYT MIIIEMUU eUeHH; 3-s Tpyrina KpbiC (n=15), y KOTOPbIX 3a0upaiu
TrieyeHb T10cs1e 15-MUHYTHOTO periepdy3HOHHOTO TIepro/a, CJie/J0BaBILero 3a 15-MUHYTHBIM HIlleMAYeCcKUM. VI3 TKaHH reueHn
BBIJIeJISUTA MUTOXOH/IPHA/IbHYIO CyCIIeH3UI0 M LIUTO30/IbHYI0 (pakmuio. Pe3ynbrarel: [oyueHHbIe pe3ynbTaTsl UCC/Ie[0BaHUN
TIOKa3au Hanmuure 0CoOeHHOCTel MaToOMOXUMHUUEeCKUX U3MEHEeHUH B CYCIIeH3UM MUTOXOH/IDUM U LIUTO30/IbHOM (paKL|H Mocyie
niemMnu Wi peniepdysnu. B MUTOXOH/IpHanbHOM CyCIieH31H B IepHroy, periepdy3u yCTaHOBJIEHO aJjaNTaliOHHOe YBeTnYeHe
AKTUBHOCTH TTyTaTUOHTIEPOKCH A3kl Ha 39% W IIyTaTHOHPeAyKTa3bl Ha 61%. B 1UT030/15HOM (pakLuy Harbosiee 3HAUUTe Tb-
HO ObIIO yBesMueHue 0011l aHTHOKCHIAHTHOM aKTUBHOCTH Ha 38% yrKe B MEPHO/| UILIEMUU U MTPOrPECCUPYIOLIee CHIDKEHHE
YPOBHSI BOCCTaHOBJIEHHOW ()OPMBI ITyTaTHoHa Ha 26% B MilleMU4ecKuid U Ha 55% B pemniepdy3HOHHBIN ieprof. V3MeHeHre
COCTOSIHWSI aHTHOKCUJIAHTHOM CHCTeMBI TPOMCXOZN/I0 Ha (hOoHe pocTa KOMYeCTBa MMPOJYKTOB OKUC/IUTETbHBIX MOAUMUKALIAI
6uomonekysn Ha 40% B TIEPHOJ UILIEMUM U B 2,2 pa3a Moc/ie penepQysun. 3akIoueHre: pe3yibTaThl yKa3blBaloT Ha HEOOXOAUMOCTh
pa3paboTKU He TOJIbKO MUTOXOH/IPHUa/IbHO-OPUEHTUPOBAHHOM KOPPEKLIMH OKHUC/UTENBHBIX HapyLIeHHI, HO U Ha aKTUBHYO MO/~
ZIepP>KKY KOMITIOHEHTaM LIUTO30/151, 00eCITeUMBarOLIMM OCHOBHOE HaKOTJIEHHE TIPOYKTOB CBOOOIHOPA/IUKATBHBIX MTOBPEXK/IeHHUH
Y TIoC/Ie/iyIollee yiajeHne UX U3 KJIeTKU, UTO SIBISIeTCS CK/TIOUMTebHO He0OX0qUMbIM JI71si BEDKMBaHMSI.

KiroueBble c/10Ba: reueHb, uiiemusi, pernepdys3us, aHTHOKCH/IaHTHAs CUCTeMa, MUTOXOH/PUSI

Yuactue aBTopoB: [ToroB K.A.— au3aiiH u BBITIOSTHEeHYe 1ab0paTOPHON YacTU UCC/IeJOBaHMYsI, HallMCAHWe TEKCTa CTaThU;
BbikoB I.M.— KOHLIEMILUs U AW3akH UCCeqoBaHus, 00CyKaeHre pe3ynbTatoB; Lipimbamok M.FO.— HermocpescTBeHHOe
T/IAaHUPOBAHKE U BBITIOJTHEHHE SKCTIEPUMEHTAIbHOW PaboThI C 1abopaTOpHBIMU )KUBOTHBIMU; [leHucoBa S1.E.— BeinonHeHye
71abOpaTOPHOM YaCTH UCC/IeI0BaHMs, CTaTUCTUYeCKas 0bpaboTka pesyssraros; CrossipoBa A.H.— Bbiro/iHeHye 1abopaTopHO
YaCTH UCC/IeJOBAHMS, aHATU3 U 00CYK/IeH e pe3y/bTaToB; A3UMOB O.A.— BBINOIHEHHe J1ab0paTOPHOW 1 FKCIIEPUMEHTATbHON
yactu ucciegosanus, [IlypbirvHa JI.A.— BbIro/iHeHHe 1ab0paTOPHOM YyacTH UCC/IeA0BaHNs, aHA/IM3 U 00CY)KeHNe Pe3y/IbTaToB.
Wuhopmariusi o prHaHCHpOBaHKUH. PaboTa BhINO/IHEHA MPH TO//IeP)KKe TOCYIapCTBeHHOr0 3ajaHust MUHKUCTePCTBA 3/jpaB0o0OXpa-
HeHust Poccuiickoit @enepanuu (ot 28.01.2015 r.u. 1, pa3gen 1) «OcyliecTBieHre MPUKIaJHbIX HayUHbIX UCC/IeJOBAaHNH, B TOM
yucIie MpoBe/ieHre JOKIMHUUECKUX UCC/Ie0BaHNM JIeKapCTBEHHbIX CPeJCTB U KJIMHUUYEeCKUX UCC/IeJ0BaHUM JIeKapCTBEHHBIX
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Disorders of oxidative homeostasis, including
hypoenergetic states and oxidative stress, are the leading
pathobiochemical mechanisms of the development
and progression of ischemic and reperfusion injuries
of various organs. During the ischemic period, a sharp
decrease in the oxygen tension in the tissue naturally
leads to a transition to less effective anaerobic energy
processes. At the same time, the oxygen residues against
the background of dysregulation of the respiratory chain
form their active forms to a greater extent, which already
in the period of turning off the blood flow stimulate the
development of free-radical damage. The resumption
of blood supply and the transition to the reperfusion
period are accompanied by an even more powerful
intensification of oxidative stress against the background
of relative hyperoxia. Currently, it is known that the
damage of the reperfusion period makes the leading
contribution to the total damage of the organ and the
development of its subsequent dysfunction [1—2].

Understanding the sequence of events occurring in
the dynamics of ischemic-reperfusion syndrome injuries
at different levels can contribute to the development of
new pathogenetically justified methods of correction
of such pathological processes [3—5]. The relevance
of correction of such disorders is due to the fact that
hypoxia and reoxygenation are universal pathological
processes and are the basis of many disorders of
cardiovascular activity, found in surgical practice,
including organ transplantation.

The so-called Pringle technique is often found in
surgical Hepatology. It is a compression of the hepatic-
duodenal ligament in order to prevent blood loss during
surgical interventions on the liver parenchyma. The use
of this technique is limited by the risks of postoperative
liver failure due to ischemic reperfusion injuries. The
similar complex of pathobiochemical processes develops
during the liver transplantation, which is often the only
way to treat hepatitis and cirrhosis [6—38].

The purpose of this study was to determine the
state of the antioxidant protection system of the cytosol
fraction and suspension of the rat liver mitochondria
after experimental ischemia and reperfusion.

EXPERIMENTAL PHYSIOLOGY

Material and methods

White non-linear male rats weighing 220—250
grams (n=50) were used for the study. All laboratory
animals were kept in the conditions of the vivarium
of FSBEI HE KubGMU of the Ministry of Health of
Russia in appropriate conditions.

All experimental work with the participation of
animals was performed in a specialized operating
vivarium, while all painful manipulations were carried
out after preliminary general anesthesia using Zoletil
100 (Virbac, France) 10 mg / kg intramuscularly.
The study was carried out in accordance with the
requirements of the “European Convention for the
Protection of Vertebrate Animals” (Strasbourg, 1986)
and after approval by an independent ethical committee
(protocol No. 51 of 05.23.2017).

Experimental animals were divided into 3 groups:
control group is the group of rats that underwent a
medians laparotomy without further modeling of the
pathological process (pseudo-operated animals, group
1, n=20); group 2 is group of rats (n=15) that underwent
vascular liver exclusion by clamping an analog of the
hepatoduodenal ligament for 15 minutes after which
the liver was taken without restoring blood flow; group
3 is a group of rats (n=15) whose liver was taken after
a 15-minute reperfusion period following a 15-minute
ischemic period. The liver was immediately placed in
a cold medium consisting of at least one-third of the
frozen medium to isolate the mitochondrial suspension
[9]. In the laboratory of the Department of fundamental
and clinical biochemistry the liver immediately after the
experiment was crushed and homogenized in the same
sucrose medium (0.25 M sucrose containing EGTA and
Mg ions in 0.02 M tris-HCI buffer with pH = 7.4). After
homogenization they were centrifuged at 1000 g for 5
minutes to remove large fragments whole undisturbed
cells, red blood cells, ect. Further after centrifugation
for 10 minutes at 12,000 g the supernatant was used
as a cytosolic (postmitochondrial) fraction and the
pellet was washed again under the same conditions and
prepared from it a working mitochondrial suspension.
Protein concentration was determined in the cytosolic
fraction and mitochondrial suspension using the
Bradford method [10]. The calculation of the content
of metabolites or enzyme activity in the subsequent was
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based on the protein content in the sample.

The state of the antioxidant defense system was
evaluated by determining the total antioxidant capacity
of ferrum-reducing method FRAP [11], catalase
activity, glutathione peroxidase activity, glutathione
reductase, reducible glutathione count [12—13]. The
level of intensity of oxidative processes revealed
the accumulation of diene conjugates in the studied
biofluids.

Statistical data handling was performed using Stat
plus LE and Excel for Windows. The nature of the
data division was evaluated using the Shapiro-Wilk
statistic, the data were presented as a median and the
1st and 3rd quartiles (Q1 and Q3). The nonparametric
Mann-Whitney U-test was determined to assess the
significance of differences between the indicators of
the studied groups of animals. The differences were
considered statistically significant at p<0.05.

Results and discussion
Determination of indicators of antioxidant defense
system and mitochondrial fractions of rat liver cytosol
after ischemia or ischemia / reperfusion showed the
presence of characteristic differences at different

times and in different subcellular compartments.
In the mitochondrial suspension (table. 1) after 15
minutes of ischemia and without restoring of blood
flow a slight increase in total antioxidant capacity was
noted by 15% relative to the target. In the same period
an increase 7% activity of glutathione reductase was
observed. These changes are associated more likely
with rapid adaptive changes aimed at maintaining
adequate oxidative homeostasis. At the same time
the catalase activity was reduced by 27%. This is due
to the relatively low rate of formation of hydrogen
peroxide during this period. The activity of glutathione
peroxidase did not undergo significant changes although
this enzyme is primarily responsible for the utilization
of peroxides in mitochondria. The strengthening of
free radical processes already in the ischemic period
is confirmed by an increase in the accumulation in the
mitochondrial suspension of intermediate products of
lipid peroxidation, i.e. diene conjugates the content of
which in the mitochondria of the liver of rats of 2nd
group increased by 12.5%. Given the short duration
of the pathological process of only 15 minutes of
vascular excretion the recorded changes should not
seem insignificant.

Table 1

Indices of the system of antioxidant protection of suspension received from mitochondria
of rat liver after ischemic and reperfusion damage (Me(p0,25/p0,75))

Test groups
Studied indices
1 (control) 2 (ischemia) 3 (reperfusion)
Total antioxidant capacity, mM Vit C/ mg of 2,0 2,3* 2,6*
protein (1,9/2,1) (2,1/2,5) (2,3/2,7)
. . 992,3 726,1* 919,6**
CAT, nmol/(minxmg of protein) (945,1/1024,5) (678,4/766,5) (880,7/930,2)
*A
Glutathione peroxidase, nmol/(minxmg of protein) (82%3':9 5) (86?31/"364 5) (1 1122:/'?26 2)
* *A
Glutathione reductase, nmol/(minxmg of protein) (94%6;'978 5) (1 011 %:3'1605 2) (1 413515/'?60 8)
. 10,1 9,6 9,5
GSH, nmol/mg of protein (9,6/103) (9,5/102) (9,4/10,1)
Diene conjugates, conv. units 0,08 0,10 0,08
' ) (0,07/0,09) (0,09/0,10) (0,07/0,09)

Note:* — statistically significant differences (p<0,05) from the same index of the 1st group; * — statistically significant differences (p<0,05)

from index of the 2nd group.

The more significant changes in state of the
system of antioxidant protection of mitochondria
were determined after 15 minutes of reperfusion in
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livers of rats from the 3rd (Table 1). In this group, the
total antioxidant capacity kept increasing up to 30%
in comparison with the control values. The increase in
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activity of all studied enzymes was also revealed. The
activity of glutathione peroxidase increased by 39%,
while the activity of glutathione reductase increased
by 61% in comparison with indices of the control
group. The catalase activity also increased by 27%
in comparison with the values of the 2nd group, but
the value of this index remained a bit lower than the
control values. The concentration of reduced glutathione
in mitochondrial suspension of liver in rats of the 3rd

group remained at the level of the control group which
certainly proved high capacity of antioxidant system of
mitochondria. The level of diene conjugates determined
within the mitochondrial suspension of liver in the 3rd
group did not differ from the level of control group
which proved the rapid recovery of mitochondrial
structure and function after relatively long period of
ischemic and reperfusion damage.

Table 2

Indices of the system of antioxidant protection of cytoplasmic fractions received from rat liver after ischemic
and reperfusion damage (Me(p0,25/p0,75))

Test groups
Studied indices
1 (control) 2 (ischemia) 3 (reperfusion)
* *
Total antioxidant capacity, mM Vit C/ mg of protein @ g;; 6) @3 %/33 5) @3 %/23 4)
. . 217,8 213,0 309,8**
CAT, nmol/(minxmg of protein) (205,9/221,6) (204,0/220,0) (290,5/318,6)
* A
Glutathione peroxidase, nmol/(minxmg of protein) (11 3162/01'37 0) (1 5;2?’1878 4) a 01??’111 9,6)
*
Glutathione reductase, nmol/(minxmg of protein) (11 6172/01925 3) (1 2;:2(/)’1137 8) a 221 12/5138 3)
. 8,0 5,8*% 3,6%*
GSH, nmol/mg of protein (7.8/8.2) (5,6/6,2) (3,4/4,0)
Diene conjugates, conv. units 0.10 0,14 0,22+
Jugates, conv. (0,09/0,11) (0,13/0,15) (0,19/0,23)

Note:* — statistically significant differences (p<0,05) from the same index of the 1st group; * — statistically significant differences (p<0,05)

from index of the 2nd group.

In cytoplasmic (post-mitochondrial) fraction,
the changes in enzymic activity were considered to
be less reactive, but the more significant changes of
non-enzymic components and the accumulation of
diene conjugates were also detected (Table 2). So, at
the ischemic period, the activity values of glutathione
peroxidise increased by 40%, but returned to their
initial level at the reperfusion period. The activity of
glutathione reductase changed in a similar way. In test
animals of the 2nd group, the activity of this enzyme
in the cytoplasmic fraction of liver increased by 8%,
while in animals of the 3rd group it did not differ from
the control values. The catalase activity significantly
increased after 15-minute reperfusion, in particular
by 42% in comparison with the control values. The
revealed changes may result from the primary catalase
localization within the cytosol and peroxisomes as
well as from the more important role of this enzyme
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in protection of cytosol and its structures in comparison
with mitochondria. The total antioxidant capacity
changed within the cytosol fraction in the same way that
in mitochondria, but more significantly. In test animals
of the 2nd — 3rd groups, the studied index increased by
37—38% in comparison with the values of the control
group. The significant decrease in level of reduced
glutathione in cytoplasmic fraction of rat liver was
also revealed — by 26% after the ischemic period and
by 55% after the reperfusion period respectively. The
content of diene conjugates gradually increased in liver
of test animals in all the studied groups. In cytoplasmic
fraction of rat liver of the 2nd group, the level of diene
conjugates increased by 40% while in rats of the 3rd
group — by 2,2 times. We believe that the received
results are conditioned by the adaptative character of
changes in system of antioxidant protection with the
increase in enzymic activity and in total antioxidant
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capacity. Furthermore, the main adaptative processes
within the cytolysis take place at the ischemic period,
while in the mitochondrial suspension they take place
during reperfusion. In such conditions the cytosol
plays the role of the buffer receiving the greater part
of products of oxidative modifications of biomolecules
and providing the main amount of reduced equivalents
of glutathione for the further functioning of antioxidant
system. Another highly reliable thesis is that during
the process of excretion of mitochondrial suspension
the damaged and destroyed organelles remain in the
cytoplasmic fraction as well as their components;
thus, the artificial image of “wellness” of metabolic
systems of mitochondria is represented against the
background of extensive pathobiochemical disorders
within the cytoplasmic fraction. In our opinion, the
chosen experimental model of pathobiochemical
process is relatively mild and against its background
the mitochondrial damage should not be expected; that’s
why the first thesis is considered to be more reliable.
The whole image of pathological process is probably
more complex and is composed of the buffer influence
of cytosol and depletion of damaged mitochondrial
components into it. One way or another, it is clear that
for the objective assessment of the state of antioxidant
system during the development of ischemic and
reperfusion damages the indices of both mitochondrial
suspension and cytoplasmic fraction should be
evaluated. Furthermore, by the analysis of mitochondrial
suspension the attention should be paid to the changes
in enzymic activity of metabolic glutathione, while in
the cytoplasmic fraction the attention should be paid
to the changes in catalase activity, content of reduced
glutathione, and products of oxidative modifications
of biomolecules.

Conclusion

The results of the study proved the peculiarities of
pathobiochemical changes in suspension of mitochondria
and cytoplasmic fraction after 15 minutes of ischemia
and the same period of reperfusion. In mitochondrial
suspension, the adaptative increase in activity of
glutathione peroxidase and glutathione reductase
was detected, especially at the reperfusion period. In
cytoplasmic fraction, the increase of total antioxidant
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capacity was the most significant at the ischemia period
with the progressing decrease in the level of reduced
glutathione against the background of growing number
of products of oxidative modifications of biomolecules.
The received results prove that it’s necessary not only
to develop the mitochondrial-oriented correction of
oxidative disorders, but also to actively support the
cytoplasmic components which provide the storage
of products of free-radical damages and their further
removal from the cells which is extremely important
for surviving.

Hapy1ueHusi OKMC/IMTETbHOTO TOMe0CTasa, BKII0-
yarolljye TUI03HepreTHYecKre COCTOSIHUS U OKUCH-
TeJIbHBIN CTPeCC, SIB/STIOTCS BeIyLUMH 1aT00MOXUMU-
YyeCKMMHU MexaHW3MaMH Pa3BUTHsL U POTPeCcCHpOBaHuUs
WIIeMUYeCKHX U perep(y3uoHHbIX TIOBPEXKEHUI pa3-
JIAYHBIX OPraHoB. B nileMyyeckuii neproj, peskoe CHU-
JKeHre HarpspKeHUst KUC/IOPO/ia B TKaHU 3aKOHOMEPHO
BeJIeT K Tiepexoly Ha MeHee 3(heKTHBHbIe aHAIPOOHBIE
JHepreTUyecKue mporiecchl. [Ipyu 3TOM oCcTaTKu KUC-
nopoja Ha ¢oHe AUCperyssiLyy JibIXaTe/bHOM 1jenn
00pa3ytoT B OosblIIeli CTereHu CBOM aKTHBHbIE ()OPMBI,
YTO Y’Ke B [1epHo/| BBIK/TFOUEHHsI KPOBOTOKA CIIOCOOCTBY-
€T pa3BUTHIO CBOOOJHOPAIUKATBHBIX TTOBPEXIeHUH.
BoccraHoBieHre KpoBOCHabKeHHs U Tiepexof] K pe-
niepy31OHHOMY Tepro/ly CONPOBOXKAIOTCS eltle H6osee
MOII[HOM UHTeHCU(UKALIeH OKUC/IUTE/ILHOTO CTpecca
Ha (hoHe OTHOCUTEILHOM rurepokcuu. B HacTosee
BpeMsi U3BeCTHO, UTO UMEHHO TOBpeX/ieHus1 perepdy-
3MOHHOT0 TIepro/ia BHOCST BeyIluii BK/IaZ B o01ijee
TIOBpEXX/|eHNe OpraHa U pa3BUTHe MOC/Ie/yolleil ero
muchyHkimy [1—2]. TlonuManue TiociejoBaTeTlbHOCTH
COOBITHH, TIPOMCXOAAIINX B JUHAMUKE Pa3BUTHS T10-
BpeX/IeHWH HIlleMUYeCKU-periep(y3roHHOr0 CUHpPOMa
Ha pa3HOM YPOBHe, MOXKET CIIOCOOCTBOBATh pa3paboTKe
HOBBIX TaTOreHeTHYeCKU 000CHOBAHHBIX CIIOCOOOB
KOPPEKL[MM TaKWX TaTo/I0rnyeCcKUX rpoLeccoB [3—-5].
AKTyanbHOCTb KOPPEKLIMM TaKKX HapylleHni 00yCIoB-
JIeHa TeM, UTO TUIIOKCHUSI M PeOKCHTeHaLUs SIBJISIIOTCS
YHUBEPCaTbHBIMU M1aTOI0TM4eCKUMH TIPOLIeCCaMHU U Jie-
)KaT B OCHOBe MHOTHX HapylleHUH cep/leuHO-COCYU-
CTOU eATeTbHOCTH, BCTPEUYAIOTCS B XUPYPrudecKoi
NpaKkTHKe, B TOM YKC/ie TIPU TPaHCIUIaHTal|uy OpraHoB.
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B xupypruueckoii renaTos0rum 4acTo BCTpeyaeTcsi
TaK Ha3blBaeMblii ripreM [IpuHI/Ia, MpeACTaB/SIOLIUIA
repe)katue reyeHOYHO-/IBeHa/LlaTUIIePCTHOM CBSA3KU
C L|eJTbIO TIPe/I0TBPALL{eHHsT KPOBOIIOTePh MPU OTepaThB-
HbIX BMelllaTe/IbCTBaX Ha MapeHxuMe reueHu. Vcrosms-
30BaHMe JJaHHOTO MpreMa OrpaHUYMBAEeTCsl pUCKaMu
pa3BUTHSI TTOCIe0NepaLOHHON TTeUeHOUHOUM HeJloCTa-
TOYHOCTH BCJIE/ICTBUE UILIEMUUECKU-perepy3nOHHBIX
noBpeXxieHnH. TTOX0KUi KOMITIEKC TTaToO0noXuMuye-
CKHMX TMPOL[eCCOB Pa3BUBAETCS Y MPU TPaHCI/IaHTALIUA
TIeueHH, YacTo sIB/ISTFOLIeHCsl e IMHCTBEHHBIM CII0COO0M
JieueHusl TeTlaTUTOB U 1iuppo3a [6—38].

Lle/nbi0 HACTOSIIIETO MCCIIEIOBAHKS OBIO OTIpe/ie-
JIeHHe COCTOSIHUSI CUCTeMbI aHTHOKCHIAHTHOM 3aLLUThI
L[MUTO30/IbHOM (DpaKIUU U CyCIIeH3UHd MUTOXOHPUI
TeyeHU KPbIC MOC/e SKCIepUMeHTaIbHOW UILIeMUN

U periepdy3umu.

MaTtepuanbl n metoabl

s npoBefieHys UCC/Ie0BaHUsl UCTI0/Ib30Ba/IN
OenbIX HEJTMHEMHBIX CaMLIOB KPBIC Maccoi 220—
250 rpamm (n=50). Bce y1abopaTopHbIe )KUBOTHBIE CO-
Jepkamch B ycoBusix BuBapusi @T'BOY BO KyoI'MY
Mwun3gpaBa Poccuu B HaZyiexxalux ycaoBusax. Bee
JKCTMepUMeHTasIbHble Pa0O0ThI, BBITIOTHSIEMbIE HETIO-
Cpe/ICTBEHHO C YYaCTHeM >KUBOTHBIX, BBITOIHSIIUCH
B CreLMaarM3MpPOBaHHON OMepalMOHHONW BUBapuUs,
TIpY 3TOM BCe 60sie3HeHHbIe MaHHUITYJISILIMK OCYIIeCT-
BJISUTACH TIOCJIE TIPe/IBapUTETbHOM 0011ieil aHeCTe3nu
c ucrionib3oBaHueM 3osetuna 100 («Virbacx», France)
10 mMr/kr BHyTpUMBILIedHO. [IpoBefieHe rcciejoBaHus
OCYIIIeCTBIIS/IOCh B COOTBETCTBUU C TPeOOBaHUSIMU
«EBpomneiicKoii KOHBEHLIMH 110 3allUTe M03BOHOYHBIX
»KUBOTHBIX» (CTpacOypr, 1986) u nocse ogobpeHus
HEe3aBUCUMbIM 3TUUECKUM KOMUTETOM (TPOTOKO/ Ne 51
ot 23.05.2017 r.).

OKcrnepuMeHTabHbIe )KUBOTHBIE ObI/IU pa3ze-
JIeHbI Ha 3 IPYIIIbI: KOHTPOJIbHAS rpyIira — rpyrmnrna
KPBIC, TIOABEPraBIINXCS CPeMHHOM JIarlapoToMuu 6e3
JaJIbHeMIIIero Mo/e/IMpOBaHus [1aTo/I0rM4yeCcKoro mpo-
Liecca (rceB00NepUpOBaHHbIe XKUBOTHbIE, rpyrma 1,
n=20); 2-s1 rpynmna — rpymmna Kpsic (n=15), KOTOpbIM
BBITIO/THSIA BaCKY/ISIPHYO 9KCKJIFO3UI0 TIeYeHU My TeM
Triepe)kaTusi aHasiora re4eHOYHO-/IBeHa/ILlaTUIIePCTHOU
CBSI3KM Ha 15 MHUHYT, TIoc/1e uero 6e3 BOCCTaHOB/IEHUsI
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KPOBOTOKa 3abupasi reueHb; 3-s1 TpyImra — TpyIia
KpbIC (n=15), y KOTOPBIX 3a0upanu neueHb mocse 15-
MMHYTHOTO perniep(y31OHHOrO 1epro/ia, Ciei0BaBILero
3a 15-MUHYTHBIM UIlIeMUYeCKHUM TepruoioM. [TeueHb
Cpa3y roMelLav B X0JIOHYIO CPe/Ly, COCTOSILIYIO He Me-
Hee ueM U3 TPeTH 3aMep3Lieil cpe/ibl, /151 Bbl/le/eHUs
MUTOXOH/IpHa/IbHOM cycrieH3uu [9]. B mabopartopun
Kadeaps! pyHAAMEHTAIBHON U KTMHUYECKOW OMOXMMUM
reueHb Cpasy IMocsie SKCriepuMeHTa “3Mesbuaiy U ro-
MOTeHH3UPOBA/U B TOM >ke caxapo3Hou cpefie (0,25 M
caxapos3sbl, cogepxatteit II'TA u noust Mg B 0,02 M
tpuc-HCl 6ydepe c pH = 7,4). [Tocsie romoreHU3aryiu
teHtpudyrvpoaau ripu 1000 g B TeueHre 5 MUHYT JI/IsT
yZla/ieHus1 KPYTHBIX 00/I0MKOB, 1L1e/IbIX Hepa3pyIIeHHbIX
KJ/IeTOK, SPUTPOLIUTOB U Tpouero. /lanee rnoce 1ieH-
TpudyrrupoBanus B Teuenve 10 munyt ripu 12000 g
CyIepHaTaHT MCIO0/b30Ba/lv B KaueCTBe LIUTO30/IbHOM
(TOCTMUTOXOH/IpUAIbLHOM) (hpaKIvM, a 0CaZIOK eIrle
pa3 OTMbIBaJIM B TeX )Ke YCIOBUSIX U TOTOBWJIN U3 HEro
pabouyto CyCrieH3ur0 MUTOXOHAPUH. B 1UTO30/1bHOM
(bpakiyy 1 CycrieH3u MUTOXOH/PUI OTIpeZiensiii KOH-
LeHTpalyio 6esika ¢ momorikio Metoza bpandopa [10].
Pacuet copep>kaHust MeTabOMTOB WM aKTUBHOCTH
(hepMeHTOB B MOC/IeAYIOLLEM BeJId UCXO/s U3 COZEep-
»KaHwus 6e/nka B obpas3tie.

CocTosiHHe CHCTeMbl aHTUOKCUAAHTHOM 3all[UThl
OLIeHMBAJIM TTyTeM OIpe/ie/ieHust 0011ell aHTHOKCH-
JIaHTHOM aKTUBHOCTH >KeJie30-BOCCTaHaB/IUBAIOIIUM
criocobom FRAP [11], karasmasHoW akTUBHOCTH, aKTUB-
HOCTH IJIyTaTUOHTIEPOKCHU/a3bl, [Ty TaTUOHPEAYKTa3bl,
Cofiep>kaHusi BOCCTAHOBJIEHHOTO TyIyTaThoHa [12—13].
OO0 ypoBHe MHT@HCUBHOCTU OKUC/UTE/bHBIX MPOLieC-
COB CYJMJIY TI0 HAaKOTIJIEHUIO IMeHOBBIX KOHBIOI'aTOB
B UCCJIlyeMbIX OMOXKUIKOCTSIX.

CrarucTtryeckyro 06pabOoTKY JlaHHBIX TIPOBOUIN
c ucrnosib3oBaHueM naketa Stat plus LE u Excel gns
Windows. XapakTep pacripeie/ieHust JaHHbIX OL[eHU-
Ba/iM C moMolLbto KpuTepusi Llanupo-Busika, faHHbIe
Tpe/ICTaB/IsUIN B BUJie MeJjiaHbl U 1-To 1 3-T0 KBapTH/Iei
(Q1 1 Q3). 111 OLIeHKM 3HAYMMOCTH Pasiiurid MeXay
TI0Ka3aTessiMU UCC/leZlyeMbIX MPYIIIT )KUBOTHBIX OIpe/ie-
JISITU HerapameTpuyeckuii U-kputepuii MaHHa- YUTHH.
Pa3nyuuus cuuTany CTaTUCTUUeCKU 3HAUMMBIMU T1PH
ypoBHe p<0,05.
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Pe3ynbTraTtbl U 06Cy)XaeHue

OrnpesienieHue MokasaTtesield COCTOSIHUSI CUCTEMbI
AQHTUOKCH/IAHTHOM 3allliThl MUTOXOH/IPHUA/ILHOU U 111~
TO30JIbHOM (PpaKIUii eyeH! KPbIC MOC/Ie ULLIEMUAN WU
uiemMur/periepdy3un 1Mokasauo pa3BUTHe XapaKTePHBIX
OT/IMYMI B pa3Hble TIEPUObI ¥ B Pa3HBIX CyOK/IETOUHBIX
KOMIIapTMeHTaX. B MUTOXOH/[pyaibHOM CyCITeH3UU
(tabs. 1) mocne 15-MuHyTHOM UiieMun 1 6e3 BoccTa-
HOBJIEHHsI KDOBOTOKA OTMeUasI0Ch HeOO/bITIoe yBeTue-
HUe 00I1[el aHTUOKCH/JaHTHOM aKTUBHOCTH — Ha 15%
OTHOCHMTE/IbHO KOHTPOJIbHBIX 1(p. Takxke Oblia 3a-
(brKcrpoBaHa B 3TOT »Ke Tlepuoj yBesinueHHasi Ha 7%
aKTUBHOCTb IVyTaTHOHPEAYKTa3bl. [JaHHbIe N3MeHe-
HUSI CBSI3aHbI CKOpee C ObICTPBIMU a/lalTaliMOHHBIMHU
repeCcTpoOiiKaMH, HarpaB/IeHHbIMU Ha TOZiepKaHue
aZleKBaTHOTO OKWC/IUTeTbHOr0 roMeocTtasa. [1pu sTom
KaTajla3Hasi aKTUBHOCTE OblIa CHIDKeHa Ha 27%, 4To Mo-

)XeT ObITh 00YC/IOBIEHO B ZIAHHBIHN TIepHO/] HEOO/TBILION
CKOPOCTbI0 06pa30BaHMsl IMEHHO MePOKCHA BOZIOPOZa.
AKTHBHOCTb [JyTaTHOHIIEPOKCH/|a3bl CyIlleCTBeHHbIX
VM3MEeHeHU He TIpeTepreBasa, X0Ts 3a yTUIU3aLUi0
[epOKCH/I0B B MUTOXOH/IPUSIX OTBETCTBEHEH B I1ep-
BYIO ouepe/ib 3TO (hepMeHT. YcuaeHne cBobogHOpa-
JIMKaJIbHBIX TIPOLIeCCOB Y)Ke B MILleMUYeCKUN [Teprof,
MO/ITBEP)K/IaeTCsl yBEIMUEeHNEeM HaKOILJIEHUS] B MUTO-
XOH/IpYabHOW CyCIeH3UY POMEXKYTOHBIX [POAYKTOB
MepeKUCHOr0 OKUCIeHUS! JIMTTU/I0B — /IMEHOBBIX KOHb-
I0raToB, COZlepyKaHue KOTOPbIX B MUTOXOH/IPUSIX Ieye-
HU KPBIC 2-1 rpymmbl 66110 yBesiMyeHHbIM Ha 12,5%.
YunTsiBasi HeOOBIITYO TIPOAO/DKATETBHOCTD M1aTOMO0-
TMUeCKOro rnpoLecca — BCero 15 MUHYT BaCKy/IsIpHOM
5KCKJTI031H, 3a(pMKCHPOBaHHbIe U3MeHEeHHs He JI0/DKHbI
Ka3aTbCsl He3HAUNTeTbHbIMMU.

Ta6nuya 1

MokasaTenu COCTOAHUS CUCTEMbI aHTUOKCUAAHTHOI 3aLLUTbI CYCNEH3UM MUTOXOHAPUIA NeYeHn Kpbic
nocrne uwemuyecKkoro u penepdysunoHHoro nopaxkeuus (Me(p0,25/p0,75))

" WUccnepyeMble rpynnbi
ccriegyeMble noKasaTtenu
Ay 1 (KOHTpOnb) 2 (Vwemusn) 3 (penepdy3us)
2,0 2,3* 2,6*
O6Liaa AOA, MM BuUT C/ Mr 6enka (1,9/2,1) (2.1/2,5) 2.3/2.7)
992,3 726,1* 919,6%
KAT, HMonb/(MuHxMr Genka) (945,1/1024,5) (678,4/766,5) (880,7/930,2)
86,8 91,6 120,6%
[0, Hmonb/ (MukxMr Genka) (82,4/89,5) (86,3/94,5) (112,8/126,2)
P, HMonb/(MUHXMT 6enka) 9.7 103,6% 1554+
' (94,3/98,5) (101,0/105,2) (143,1/160,8)
10,1 96 9,5
GSH, Hmonb/mr Genka (9,6/10,3) (9,5/10,2) (9,4/10,1)
0K, yen. e 0,08 0,10* 0,08
»yen. ea. (0,07/0,09) (0,09/0,10) (0,07/0,09)

MpumeyaHue: * — CTaTUCTUYECKMN 3HAYNMbIE OT/INYUA (p<0,05) OT COOTBETCTBYHOLLEro nokasarensa 1-n rpynnbl; A — cTaTUCTUYECKHU

3HauuMble oTnnuua (p<0,05) oT nokasatens 2-i rpynnbl.

Bornee Bbipa’keHHbIe U3MEeHEHUsI COCTOSTHUSL CUCTe-
MbI aHTUOKCH/I@HTHOM 3alL{UThl MUTOXOH/IPUI oripe/ie-
JieHbl ocyie 15-MUHYTHOTO pernepgy3MOHHOIO Mepruoja
B [TeUeHH KpbIC 3-i rpymmbl (Tabm. 1). B gaHHOM rpyTie
TMPOZ0/Kasia yBeJIMUMBaThCS 00111asi aHTHOKCHIAHT-
Hasi aKTUBHOCTbh — BO3pacTaHUe JlaHHOT'0 NToKa3aTesis
OTHOCHUTEeTLHO KOHTPOJIbHBIX 1IU(p mocturano 30%.
Habsropanock yBemueHre akTHBHOCTH BCeX TpeX
W3y4YeHHbIX ()epMeHTOB. AKTUBHOCTb [Ty TaTUOHIIEPOK-
cuziasbl Obia yBesueHa Ha 39%, aKTUBHOCTD Ty TaTH-
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OHpenlyKTa3bl — Ha 61% OTHOCUTENBHO COOTBETCTBY-
IOLLMX TOKa3aresiel KOHTPOJIbHONW IPYMIIbL. YBeueHa
Obl1a Tak)Ke KaTasia3Hasi akTUBHOCTb, OTHOCHUTE/IbHO
rnokasaressi 2-i rpynrbl, Ha 27%, olHAaKO 3HaueHue
JIaHHOT'0 MTOKa3aTess 0CTaBaI0Ch HECKOIBKO HIKe KOH-
TPOJIbHBIX Lj1(p. KoHIleHTpal1si BOCCTaHOB/IEHHOM
(hopMbI ITyTaTHOHA B MUTOXOH/IPUA/ILHOW CyCIIeH3UN
reyeHU KpbIC 3-F TPYMIIbI [IO/lepK1UBalach Ha YPOBHe
KOHTPOJIbHOU TPYMIIbI, YTO, 6€3yC/TI0BHO, OTpaXkaeT
BBICOKYIO MOLHOCTb aHTUOKCH/JAHTHOM CUCTeMbI MU-
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TOXOH/IpUI. YPOBeHb /IMeHOBBIX KOHBHOIaTOB, OIpe-
JlensieMbIX B MUTOXOH/IpUA/IbHOW CyCTIeH3WH MeYeHU
3-U TpyIIibl, He OT/IMYAJICS OT YPOBHSI KOHTPOJIbHOU
IPYMIIbI, YTO MOXKET CBU/IeTe/TLCTBOBATh O OBLICTPOM

BOCCTAHOB/IEHUH CTPYKTYPbl U (PYHKLIMM MUTOXOH/IPUI
M0CJIe OTHOCUTE/ILHO HEMpPOZ0/DKUTE/TBbHBIX MILIeMUUe-
CKUX U perniepdy31OHHBIX [TOBPEXX/eHU.

Tabnuya 2
MNokasaTenu coCTOSAHUA CUCTEMbI aHTUOKCUAAHTHOM 3aLLUTbI LLUTO30/bHOI BpaKLMK NeYeHU Kpbic
nocne uwemuyeckoro u penepgy3snoHHoro nopaxkenus (Me(p0,25/p0,75))
WUccnepyembie rpynnbi
UccnepyeMble nokasarenu
1 (KOHTpONb) 2 (Mwemwus) 3 (penepody3sus)
24 3,3* 3,2%
O6uasa AOA, MM BuT C/ Mr 6enka (2.3/2,6) (3,0/3,5) (3,0/3.4)
217,8 213,0 309,8**
KAT, Hmonb/ (MurHxmr Genka) (205,9/221,6) (204,0/220,0) (290,5/318,6)
120,6 168,8* 106,14
FTO, Hvonb/ (MukxMr Genka) (113,6/127,0) (155,2/178,4) (104,1/119,6)
P, HMonb/(MUHXMT 6enKka) 120, 130,1 1256
’ (116,7/125,3) (126,4/137,8) (122,1/128,3)
8,0 5,8*% 3,6%
GSH, HMonb/Mr 6enka (7,8/82) (5,6/6,2) (3,4/4,0)
[K, yen. e 0,10 0,14* 0,22%"
YO €. (0,09/0,11) (0,13/0,15) (0,19/0,23)

MpumeyaHue: * — CTaTUCTUYECKM 3HaUUMble oTiMuuA (p<0,05) oT cooTBETCTBYIOLLLEro NoKasaTens 1-i rpynnbl; » — CTaTUCTUYECKM

3HaunmMble oTnuua (p<0,05) oT nokasaTtena 2-i rpynnbl.

B 11uT030/1HOM (TTOCTMUTOXOH/IPUA/IEHOM) (Ppak-
LMY OBLIM OTIpe/ie/IeHbl MeHee peaKTUBHBIE U3MeHe-
HUSI pepMeHTaTUBHOM aKTHBHOCTH, HO Oojiee 3HauM-
TeJ/ibHble U3MeHeHUs1 He()epMeHTHbIX KOMITIOHEHTOB
Y HAKOIIeHHUsI JMEHOBLIX KOHBIOraToB (Tab. 2). Tak,
B MIlIeMHYeCKOM Tepro/ie B LIUTO30/bHOM (PpaKLUU
orpefiesInCh yBenueHHble Ha 40% 3HaueHUs ak-
THUBHOCTH [Ty TaTUOHIIEPOKCH/a3bl, BO3BPAlljaBIINeCs
K MCXO/JHOMY YPOBHIO B periepy3MOHHOM Mepuo/e.
[MToxoxrM 06pa3oM U3MeHsIaCh AKTUBHOCTh [Ty TaTH-
OHpe/lyKTasbl. Y KUBOTHBIX 2-U FPYMIIbl B LUTO30/1b-
HOU (hpaKIUU TeueHn aKTUBHOCTD JaHHOTO hepMeHTa
Obuta yBenmuueHa Ha 8%, a y )KUBOTHBIX 3-U FPYIIIIbI
y>Ke He OT/In4asach OT KOHTPOJIbHBIX 3HAUeHU COOT-
BeTCTBYHOLIlero rnokasaresi. KatasasHasi akTUBHOCTb
Obl1a 3HAUWTETHHO yBeIMUeHa Mocyie 15-MUHYyTHOU
peniepdy3un — Ha 42% OTHOCUTETLHO KOHTPOIbHBIX
1udp. Bo3Mo)KHO, BhIsIB/IEHHBIE M3MeHeHHsT 00y C/I0B-
JIeHbl PeUMYIIleCTBeHHOM JIoKa/Iu3alueil Karaaasbl
B LIUTO30JI€ ¥ TIEPOKCUCOMAX, a TakKKe Oojiee BaXKHOM
POJIbIO 3TOTO (hepMeHTa B 3alljuTe [IUTO307151 U er0 CTPYK-
TYP B CPaBHEHUM C MUTOXOH/pUsiMuU. OO11jasi aHTHOK-
CUJJaHTHAasl aKTUBHOCTb U3MeHsJIaCh B [UTO30/IbHOM

EXPERIMENTAL PHYSIOLOGY

(bpakLyy aHaJIOrMYHO M3MeHeHHsIM B MUTOXOH/IPUSIX,
HO 0OoJjiee 3HAUUTENBHO. Y KUBOTHBIX 2—3-11 rpynmn
aHa/IM3UPyeMbIii TT0Ka3aTesb ObLT yBeMueH Ha 37—
38% OTHOCUTENBHO 3HaUeHUsI COOTBETCTBYOLLETO T10-
KasaTesisi KOHTPOJIbHOM Ipynibl. Takke 0TMeuanoch
3HaUMTEeTbHOE CHUYKEHHE YPOBHS BOCCTAHOBIEHHOTO
[JTyTaTHOHA B LIUTO30/IbHOM (DpaKIMM MeueHr KpbIC
MocJie UIleMruYeCcKoro repuoga — Ha 26% u nocne
penepdy3uoHHOTO Tieprozia — Ha 55%. CopeprkaHue
JIMeHOBBIX KOHBIOTaTOB MOCTENEeHHO BO3pacTaso B Te-
YeHU UCC/IeZlyeMbIX TPy XKUBOTHBIX. B 1juTo30/16HOM
(hpakuyy reyeHu KpbIC 2-U TPYIIIbI YPOBEHb JUEHO-
BBIX KOHBIOraToB ObI1 yBemueH Ha 40%, a y KpbiC 3-i
TpYyIIbl — yKe B 2,2 pa3a. [lonyueHHble pe3ysibTarsl,
Ha Halll B31VIsi], 00y C/IOB/IeHbI a/laNTalliOHHBIM XapakK-
TepOM TepecTpoeK CUCTeMbl aHTUOKCUJAHTHOM 3alliu-
ThI C YBeJMUeHHeM aKTUBHOCTH ()epMEHTOB U 0011[eit
AQHTUOKCUAHTHOM aKTUBHOCTH. [Ipy 5TOM K/lt0UeBbie
aZlanTaoHHbIe COOBITHS B L{UTO30J1€ TIPOUCXOST
y’Ke B UIIeMAYeCKUI Mepuojl, a B MUTOXOH/IPHA/IbHOU
CycCIieH3uH B Xofie perepdy3uu. LInTo30/b B JaHHBIX
yCJIOBUSIX, BEPOSITHO, UTPaeT pojib Oydepa, mpuHUMast
OCHOBHOE€ KOJIMYeCTBO MPOAYKTOB OKUC/IUTE/bHBIX
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MozudUKaruii 61IOMOJIeKY/1, IIOCTaBIsAsi OCHOBHOE KO-
JIMYeCTBO BOCCTAHOB/IEHHBIX SKBUBA/IEHTOB ITyTaTUOHA
JU1s1 QyHKIIMOHUPOBAHUSI aHTUOKCH/JAHTHOW CUCTEMBI.
[lpyrum, TakKe BIIOJTHE BePOSITHBIM, TIPe/TIONI0KeHeM
SIBJISIETCS TO, UTO B NIPOL{eCCe Bbl/|e/IeHUs CyCIIeH3U1
MUTOXOH/IPUH TTOBPEX/eHHbIe U pa3pylleHHbIe Op-
raHesyibl, @ TakK)Ke UX KOMIIOHeHTbl OCTal0TCs B LiU-
TO30/IbHOM (hpaKIuK, TaKUM 00pa3oM, UCKYCCTBEHHO
CO3/jaeTCsi KapTUHA OTHOCHTE/ILHOTO 0J1aroromyust
COCTOSTHUSI MeTaboIMueCKMUX CUCTeM MUTOXOH/IPHUH,
Ha (hoHe OOIIMPHBIX TAaTOOUOXUMUUECKUX HAPYILIeHUH
B LIUTO30/IbHOM (DpaKiiuu.

Ha Hauu B3misifi, BeIOpaHHast SKCIIepUMeHTaTbHast
Mo/ie/b MaTo/0rMUeCKOro nporiecca siBisieTcs JocTa-
TOYHO MSTKOM, Ha (hOHe KOTOPOii He Cie/lyeT OXKU/aTh
pa3pyILIUTe/TbHBIX TIOBPEXKEHU MUTOXOH/IPUM, TT03TO-
My TIepBOe TIpe/IIoIoKeHe KayKeTcsi 6oree BepOSITHBIM.
BeposiTHee Bcero, 0011jasi KapTHHa MaTOIOTUYeCKOTO
rporjecca 6osee C/I0)KHA U CKJIaZibIBaeTCst U3 Oydep-
HOTO BJTUSIHUSI LIUTO30/1s1 ¥ BEIMBIBAHUS B LIUTO30/Tb
TMOBpe’K/IeHHbIX KOMITOHEHTOB MUTOXOH/IpUM. Tak uiu
WHaue, sICHO, UTO /151 00beKTUBHOM OLIEHKH COCTOSIHUS
AHTHOKCH/IAHTHOM CUCTeMbI B XO/le Pa3BUTHS UlIeMU-
yeCcKux U perepdy3vOHHbIX TTOBPEXAEHUN CefyeT
orpe/iesisiTh [0Ka3aTe/Iv U MUTOXOH/pUanbHOM CyCrieH-
3UM U I[JUTO30/IbHON (Dpakiuu. [1py 3TOM B MUTOXOH-
JIpYaJIbHOM CyCIieH3UH cJieflyeT obpalath BHUMaHHe
Ha U3MeHeHHe aKTUBHOCTH (epMeHTOB MeTabor3Ma
[TyTaTUOHA, a B LJUTO30/IbHOM (hpaKL{MM Ha U3MeHeHHe
KaTasia3HOM aKTHBHOCTH, COZIepP>KaHus1 BOCCTaHOBJ/IEH-
HOM (hopMBI I/TyTaTHOHA U TIPO/IYKTOB OKUC/IUTETbHBIX
MoubuKalui 6MOMOTEKyII.

3akntoyeHue

Pesynbrarhl vccies0BaHUM TTOKa3aad Haauure
0COOeHHOCTel MaToOMOXUMHUUECKUX U3MEHEHUH B Cy-
CTeH3U MUTOXOH/IPWH 1 [IUTO30/IbHOM (PpaKI[uM TI0CIe
WILIeMUM WK periepdy3un MPo/0/HKUTETBHOCTRIO 110 15
MUHYT. B MUTOXOH/IpHaibHOM CyCIIeH3UH YCTaHOBIEHO
a/lanTaljiOHHOe yBeIMYeHre aKTUBHOCTH /Ty TaTHOHTIe-
POKCH/A3bI U [Ty TaTUOHPEYKTa3bl, 0COOEHHO B TIepU-
of, periepdy3un. B nuTo30/1bHON Gpakiyy Haubosee
3HAUMTEJ/ILHO yBenueHre o01ell aHTHOKCUAAHTHOM
aKTHBHOCTH y’Ke B Iepuo/j UIIIeMUU U MPOTPeCCUpy-
1oI1lee CHW)KeHHe YPOBHSI BOCCTAHOB/IEHHOHN (POpMBbI
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IJIyTaThoOHa Ha (hoHe pocTa KOJMYecTBa PO yKTOB
OKHC/IUTEebHBIX MOoAuYKaLmii 6uomosnekys. [lomy-
YeHHbIe pe3y/bTaThl YKa3bIBAalOT Ha HE0OXOAUMOCTh
pa3paboTKH He TOJBKO MUTOXOH/IPHATbHO-OPUEHTH-
POBaHHOW KOPPEKLIUU OKHUC/IUTEbHBIX HapylleHWH,
HO U Ha aKTUBHYIO MO//1ep>KKYy KOMIIOHEHTaM LIUTO30/1s],
o0becrieurBaroIiM 0CHOBHOE HAKOTIIeHHe TPO/IyKTOB
CBODOO/IHOPA/IMKA/IbHBIX TTOBPEXEHHUH U MOC/Ie/yIoIIee
yZlanieHe UX U3 KIeTKH, UTO SIB/ISeTCS UCK/IIOUUTeIbHO
HEOOXOJUMBIM [I71s] BEDKUBAHUSI.
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3HauyeHune paKTOpOB NaTOreHHOCTU B UHMLMAL UM UMMYHHOIO OTBeTa
npu uadekuum Helicobacter pylori

JL.B. MarBeeBa, P.X. KankaeBa, A.H. UyaaiikuH, /1.B. HoBukoBa

HaroHaneHbIM vccnefoBatenbCckuii MopjoBcKuii rocyjapcTBeHHbId yHuBepcuteT uM. H.IT. Orapésa, CapaHcK,
Poccuiickas ®efepauys

Awnnoranus. Helicobacter pylori siBisieTcsi yHUKaIbHBIM MUKPOOPTaHU3MOM, CIIOCOOHBIM K [JIUTeNbHOMN KOJIOHW3aluy C/IU-
31CTOI 000JI0UKY KeyZiKa, MHAYKLMN BOCIAIWTe/IbHOTO MPOLiecca, aHTUTeHHOW MUMUKPHU M IMMYHHOM 3Ba3uu. benku
JKTYTHKOB, a/ire3uHbl, (hepMeHTbl NHBa3UBHOCTH U arpeCCUBHOCTH, [IUTOTOKCUH-aCCOLMMPOBaHHBIN MTPOTEHH, BaKyo/IU3HpY-
OLIMH [IUTOTOKCUH MOTYT OKa3bIBaTh [TOBPeJKarolllee /lefiCTBHe Ha SMIUTeTMOLIUTHI JKely/Ka. PacriosHaBaHMe MOJIeKY/ISIpHbIX
narTepHOB Helicobacter pylori peLjeritopamMy K/IeTOK >KeJTyZjKa MHULMMPYeT aKTHBaLUIO aJjalTepHbIX OesIKoB, IPOTeHHKUHA3
Y TPAHCKPHUIMILIMOHHBIX ()aKTOPOB, MPUBO/S K MPOYKLH TIPOBOCIIA/NNTE/bHBIX LIUTOKUHOB, UHOUILTPALMK HeHTPO(hUIbHBIMU
rpaHy/Io0LTaMH, MOIVIOIIeHHI0 U KW/UIMHTY MUKPOOPIraHU3MOB (harolidTaMHu C Iipe3eHTaliiell aHTUTeHOB TMM(OLIMTaM, IpU
3TOM aKTUBHOCTD U 3aBepIIEHHOCTh (aroljTo3a OCTalTCs Ha HU3KOM ypoBHe. AktuBays CD8'-, CD16*-mumdoiuTos corpo-
BOXK/IA€TCsl LIMTOTOKCUUYECKUM JielicTBUeM Kak Ha Helicobacter pylori, Tak ¥ Ha 3MUTEMOLMTEI CIU3UCTOM Kenynka. Criabast
HMMMYHOTeHHOCTh aHTHreHOB Helicobacter pylori orpaHiuMBaeT NpOAYKLMIO aHTHXeTMKOOaKTepHBIX aHTHUTeN. TakuM obpasom,
aKTHBaLMst IMMYHHBIX (paKTOPOB B OOJBILIMHCTBE C/IydyaeB He TIPUBOJUT K ITOTHOM STMMHUHALIMH MaToreHa, HO MOXKET YCyryo/sTh
riaroMopdosioruueckrie U3MeHeHUs XKeMyLouHOro SIUTeHsI.

KiroueBbie ciioBa: Helicobacter pylori, pakTopbl aTOreHHOCTH, JIUTIONOMCaXapyl, IUTOTOKCUH, UMMYHHBIN OTBET, UHTEp-
JIeVKWH, ¢$arouTos
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Significance of pathogenicity factors in initiation
of immune response in Helicobacter pylori infection

L.V. Matveeva, R.H. Kapkaeva, A.N. Chudajkin, L.V. Novikova
National Research Ogarev Mordovia State University, Saransk, Russian Federation

Abstract. Helicobacter pylori is a unique microorganism capable of long-term colonization of the gastric mucosa, induction of
the inflammatory process, antigenic mimicry and immune evasia. Flagella proteins, adhesins, invasive and aggressive enzymes,
cytotoxin-associated protein, vacuolating cytotoxin can have a damaging effect on stomach epithelial cells. Recognition of
molecular patterns of Helicobacter pylori by stomach cell receptors initiates activation of adapter proteins, protein kinases and
transcription factors, leading to the production of proinflammatory cytokines, infiltration by neutrophilic granulocytes, absorption
and killing of microorganisms by phagocytes with presentation of antigens to lymphocytes, while the activity and completeness
of phagocytosis remain at a low level. Activation of CD8*-, CD16*- lymphocytes is accompanied by cytotoxic effect on both
Helicobacter pylori and epithelial cells of the gastric mucosa. Weak immunogenicity of Helicobacter pylori antigens limits
the production of anti-Helicobacter antibodies. Thus, activation of immune factors, in most cases, does not lead to complete
elimination of the pathogen, but can aggravate the pathomorphological changes of the gastric epithelium.

Key words: Helicobacter pylori, pathogenicity factors, lipopolysaccharide, cytotoxin, immune response, interleukin, phagocytosis
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Ynsrpacrpykrypa Helicobacter pylori

XenukobaKkTepuu SIBMSIOTCS MeJIKUMH HeCIopo-
00pasyomMy rpaMOoTpULIaTeTbHBIMU TTO/IBIKHBIMU
MHKpoopranusMamu. @opma KjeToK 00bIUHO MeeT
BU/| CTIUPAIbHO UM S-00pa3HO U30THYTHIX IMajoueK
C 3aKpYyIVIEHHBIMHU KOHIIaMH, B HEO/IarorpHsITHBIX YC-
JIOBUSIX MOYKET CTaHOBUTBCsI KOKKOBUHOM. KTy THKH,
Kak [1paBU/IO, PaCrio/IOyKeHbl ITyUKOM Ha OJJHOM I10/TH0Ce
KJ/IeTKH, OCHOBOM UX SIB/ISIFOTCSI CTPYKTYPHbIe Oenku:
¢narenmH (FlaA, FlaB), mem6panHsiii 6eok HpaA
(Helicobacter pylori adhesion) [1—3]. CHapy»ku 6ak-
TePUU TIOKPBIBAeT TTTMKOKATUKC — [JTUKOTIPOTEU/THBIN
TMOJIMAaHWOHHBIN T'eJlb, 3alUIIAIOIINN OT /1eHCTBUS JKe-
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JIIOYHOTO COKa, aHTMOAKTepHabHBIX Mperaparos,
YUACTBYIOIIUN B a/[T€3UU K IMUTETUOLUTAaM CJTU3UCTON
o6onouku xenyaka (COXK) [4]. B Hapy)KHOM cioe
KJIeTOUHOM CTeHKU OaKTepuid cofiep KaTCs JIUTIOTO-
micaxapup (JITIC) u Gesiku — crieljuaaM3upoBaHHbIe
anresunsl (Helicobacter outer membrane proteins,
HOP), Bxitouatoniiue 6enku BabA, SabA, AlpA/B,
HopZ u OipA [1, 5].

®wusunonorusi Helicobacter pylori
Helicobacter (H.) pylori siBisieTcst MUKpOa3po-
(GUILHBIM MUKPOOPTaHu3MoM. JKTyTHKM 0becrieurBaioT
aKTHUBHOE JIBYKeHHE OaKTepuil B I'yCTON MPUCTEHOUHOM
CJIM31 U CTIOCOOCTBYFOT a/ire3un U OBICTPOM KOJIOHM3a-
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1 Ha COXK. Mem6OpanHbIii 6esiok HpaA — ¢ubpui-
JISIPHBIV TeMarTIFOTUHWH, CBSI3bIBatOIIWi N-arleTHIHe -
PaMUHU/IJIAKTO3Y, TaKXKe yJ4acTBYeT B IPUKPeIIeHn!
K >KeJTyJlOYHOMY 3MUTeJTHIO [6].

B kucnoti cpepe xenynka H. pylori akTUBHO CUH-
Te3upyeT ypea3sy, Gopmamuasy, apruHasy, paciie-
TUIsIOIIMe CyOCTpaThl ¢ 0Opa3oBaHKEM aMMHaKa, Hel-
TPaU3YIOLUM COJISTHYIO KUCJIOTY BOKPYT OakTepuii
[1]. Ypea3a H. pylori siBnsieTcsi HeCEKpeTUPYeMbIM
urToriazmatrndeckum Ni**-coziepykaiiim OekoMm, pery-
JIMPYIOIUM BHYTPEHHIOI0 KOHLIEHTPALMIO TTpOTOHOB H*
rocpe/icTBOM ToBbIIeHus: pH B mepuniasme [1, 7]. H.
pylori criocoOHbI 1py ayTo/M3e YacTh GakTepuit aficop-
OupoBaTh ypea3y Ha MOBEPXHOCTH BEDKUBIIINX, CO3/aBast
BHEKJIeTOUHYH0 (pakiyio epmenTa [8]. IToBbilieHre
pH mpurCTeHOUHOM CU3U CTIOCOOCTBYET CHIKEHUIO
ee B3KOCTH M Pa3KIKeHUo, objieruasi iBrxkeHue H.
pylori n xononmzaruto COX [1, 9, 10].

Coxpanenuto H. pylori B He6/1aronpusITHBIX YCJI0-
BUSIX >KeJTyIOYHOTO OMOTOTA ¥ TIepCUCTEHLU CIT0CO0-
CTBYIOT BbiflesieHHe OakTepueli (hakTOpOB MaTOreHHOCTH,
OTHOCHTEJIbHO HU3Kasi UMMYHOT€HHOCTb aHTUT€HOB,
B yactHocTH JITIC KimetouHoi creHku [11].

®dakTopsl narorenHoctu Helicobacter pylori

N3eectHo [1—6, 8—11], uto H. pylori npogyiu-
PYIOT B MPOLECCE XKU3HE/IeATETbHOCTH OeTKU-a/ire3u-
HbI, (hepMeHThI MTHBA3WBHOCTH (11jesiouHasi hocdarasa,
rmokodocarasa, rpoTeasa, MyliMHasa, hocdosumasa,
0enoK, MHrMOUPYIOIINH CEKPEIMI0 COITHON KMC/IOThI)
Y arpeccMBHOCTH (ypeasa, (hopmMamu/ia3a, apriuHasa, Ka-
Tasasa, CyrepoKCU/IMCMYTas3a, Y-ITyTaMAITPpaHCIeNnTy-
[la3a), TOKCHMHBI (reMOJIU31H, BaKyOJU3UPYIOLUN 1[1-
TOoTOKCHH (VacA), IUTOTOKCHH-aCCOITMMPOBaHHBIN
nporerH (CagA)), Bbiie/IIeT TPy rMOesTi SHJ0TOKCHH.

Helicobacter pylori u ¢parouuro3

YcranosneHo [12], uto H. pylori-ungunupo-
BaHHbIe 3MUTEIUOLUThl CEKPeTUPYIOT UHTepPIeNKUH
(IL)-1p, IL-6, IL-8, TyMOpHEKpPOTU3UPYIOLIM (haKTOp
(TNF)o, MHULIMUPYsI aKTUBALUIO KJI€TOK BPOXKJEHHOTO
Y aIafTUBHOIO UMMYHUTETA, [IPU 3TOM MPOAYKLHS
IL-1pB B 4 pa3a nipeBbiiiaeT ypoBeHsb 11.-8, pe3ko cHU-
JKaIOIIUICS B TeUeHHe CYTOK T0C/ie MH(PUITMPOBaHYS.
YMeHbllieHHe UHAYLMPOBaHHOM H. pylori MOBbIILIeHHOW

IMMUNOLOGY

cekperiyu IL-8 MokeT ObITh 00yC/IOB/IEHO MOAY/ISLEH
MMMYHHOI'O OTBeTa MyTeM MPOAYKLMH TPOTUBOBOC-
rajuTebHbIX ()aKTOPOB, CITIOCOOCTBYSI XPOHHU3ALUH
racCTpUTHUECKOTO TpoLiecca.

IToka3zaHo [13], uto B3aumogeiicteue AIpA/B H.
pylori c snutemontamMu COXK CTUMYTUPYeET 3amyck
MIPOBOCIA/IUTEILHOTO CUTHAIbHOIO KacKazia C ceKpe-
tuei 1L-6 u I1L.-8.

YcraHoBneHo, uto 6esiok outer inflammatory protein
A (OipA) H. pylori npy IpsIMOM KOHTaKTe C S1UTe/H-
oLTaMu UHAyLupyeT cekperuto 11.-8 3a cuet ycure-
HUSI TPAHCKPUIILUU [JUTOKWUHA aKTUBAaTOPHBIM TPO-
TernHoM (AP)-1 u saaepHbiM pakropom NF-kB [14]
H, KaK cyieficTBHe, criocobctByeT nHbuabTparmm COXK
HelTpodmIbHEIMU TpaHysiotuTamu [15]. Kpome Toro,
roka3aHo [14], uto 6enok OipA rnogaBsieT CeKpeLuto
IL-10 u co3peBaHue JeHAPUTHBIX KJIETOK, CO3/laBast
ycioBust s nepcuctenuyud H. pylori.

Nwmetorcst janHeie [16], uto CagA H. pylori MoxeT
aktuBrpoBaTb NF-kB, npuBojs K ceKpeLuy npoBoC-
TNaUTe/bHbIX IUTOKWHOB U XeMOKHHOB.

[Tpu B3aumozelCcTBUY MypPaMUW/IIMTIENTHAA C BHY-
tpukierouHbiMu NOD (nucleotide-olygomerization
domain) nmozo6HBIMKU TTATTEPHPACTIO3HAIOIITUMU pe-
uentopamu (NLRC1, NLRC2) B LjuTo30/1€ 31uTes -
ouutoB COXK akTHBUpYyrOTCs KMHa3bl, AP-1, NF-kB
C MpoAyKLUYel paHHUX rpoBocnanuTenbHbix IL, TNFq,
MeTasinonporerHas [17—19], unaykiuei xeMoTakcuca
HeUTpo(duIoB, a 3aTeM U MOHOLIUTOB, TUM(OIL[MTOB
B COX.

[{uTomna3mMarruueckuii 6e/10K, aKTUBUPYHOIIUH
HeriTpodunsl (neutrophil-activating protein, NAP),
WHZAYLUPYET CeKpeLuto snuTeolutamu 1L-8, 00y-
CJIOB/IMBAET Pa3BUTHE HEUTPO(UIbHOW UH(UIBTPALIUA
COX c BpIZie/IeHreM KUCJIOPOJHBIX PaJJUKalIOB U SH3U-
MOB, MPOBOCTA/IUTEMbHBIX UTOKUHOB [20]. NAP cTu-
MY/HMpYyeT 3Kcrpeccuto Helitpodguiamu CD11b/CD18,
koTophele obneruator ICAM (Intercellular adhesion
molecule)-1-3aBUcKUMy0 afire3rto HEUTPO(DUIOB K FH-
JIOTeJIMIO U UX 3KCTpaBasaluio [21] ¢ mocnenyronieit
JlerpaHyJ/isiliieil TYYHBIX K/IeTOK U BblJjeJieHeM THCTa-
MUHa, YBeJTMUMBAIOLLETO COCYAUCTYIO MPOHULIAEMOCTb
Y MUTpaLIMIO B Ouar BOCIasieHust HeHTpoUIoB, Makpo-
(aroB 1 UM OLIUTOB.
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VacA HapyiaeT ¢GyHKI[HOHaTbHYH aKTUBHOCTh
9H/I0OCOM U JIU30COM, UHTUOUPYyeT KIeTOUHYHO MPOJIU-
(epatiyio, MOBpeXKJaeT MUTOXOHAPUH [22], TpUBOAUT
K BaKyOJIM3aL[1H, Pa3pbIBY KJIETOUHOW MeMOpaHbI U T'H-
6em srmtenmoruToB COXK [23], MHULIMMPYS CEKPeLHIo
nipoBocrnamurenbHeix 1L-1, IL-6, IL-8, TNFa.

y-T/iyTaMuiITpaHcnernTtiaasa H. pylori aktuBupyet
NF-«B, crumynupyet cuntes IL-8, obpasosanue H,O,
3MUTETUOLIUTAaMU [24], criocoOCTBYeT NepCUCTEHIUH
B JIeHPUTHBIX KieTKax [25].

Hecmotps Ha nHTeHCHBHOe nipuBieueHre B COXK
HEeUTPO(MUIBbHBIX TPAaHY/IOLUTOB, aKTUBHOCTD U 3a-
BepIeHHOCTh (paroruTo3a nipu uHbekuu H. pylori
OCTalOTCsI Ha HU3KOM YPOBHE, UeMy CIIOCOOCTBYeT psif
¢akropos narorenHocTu. Tak, NH,, oGpasyromuiics
T071 B/IVSTHUEM ypeasbl, MOXKeT IOBPeK/1aTb MeMOpaHbI
(aroruToB. CoOCTBEHHO ypeasa CriocoOHa OKa3bIBaTh
npsiMoe UHTUOUpYtolliee AelicTBUe Ha (haroruro3s. [e-
MarmItOTUHUHBI TOPMO3ST MPOLIeCChI a/ire3ny, rpe-
TMISITCTBYS TIOT/IONeHHI0 OakTepuit dharorutamu [4].
[TpoayKius KaTaaasbl ¥ CyrepoKCUAUCMyTasbl PHUBO-
[IUT K HeHUTpan3aruy KUCJI0POJHbIX paIuKasioB B da-
rocomMax, 6/10KHpysi BHyTPHK/IETOUHOE TiepeBaprBaHue
MUKPOOPTaHU3MOB.

Helicobacter pylori u rymopanibHbIi HUMMYHHUTET
benky — ¢naresiuHb! XKryTUKoB H. pylori siBsttoT-
sl IepBUYHBIMU MULLIEHSIMU B T'YMOpPalbHOM UMMYHHOM
OTBeTe 110c/ie MHPULIMPOBAHUS U UHAYLIMPYIOT CUHTe3
anTtuten [26].

B 60koBbIX O-nomcaxapusbix Hernsx JITIC kie-
TOYHOU cTeHKU H. pylori umetrotcs JIbtouc-miono0HbIe
JIUTaH/Ibl, aHAJIOTUYHbIe aHTUreHaM CHCTeMbl JIbronc
ABO rpymnmn kpoBu yenoBeka. CTpykTypa JIbronc-mo-
JOOHBIX aHTUTEHOB MOYKET BapbUPOBATh B TUHAMUKE
MH(EKLMOHHOTO0 TpoLecca, UMATUPYs JIbtouc-ge-
HOTHII >KeJTy/J0YHOT0 MUTeNHsI, TTof00Hast aHTUTeH-
Hasi MUMUKDPUSI CTIOCOOCTBYeT coXxpaHeHuto OakTepuit
[27]. B cBotO ouepeab, MpU AUTEILHOMN MepCUCTeHLIN
H. pylori moryT cuHTe3UpOBaThCs aHTHTe/a, repe-
KPeCTHO pearupymoliye ¢ [3-cyobeuHuIel POTOHHOMN
niomriel (H'-, K*-AT®a3a), ciocobcTByromiye arpohun
COX [28, 29].

CagA xapakTepu3yeTcsi KAK OCHOBHOM UCTOYHHK
TpaHchopMaliy MUTETUOLIUTOB: TTPUBOAUT K Ha-
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PYLLIEHHIO0 ME>KK/IeTOUHbIX KOHTAKTOB, TMOJIIPHOCTH
Y TIOBPE@X/IEHHUIO LIUTOCKe/IeTa, CTUMY/TUPYeT aKTHUB-
HOCTb TlapreTaibHbIX Ki1eTok [30]. CagA uHULMMpyeT
BbIPAOOTKY He CIIOCOOHOTO CBSI3bIBaTh KOMITJIEMEHT
CceKpeTopHOro uMmmyHoriobynmuHa A (sIgA) [31] npu
yTHETeHUU CUHTe3a MUTeTUOLUTAMU CeKPEeTOPHOTO
KOMIIOHEHTa, TeM CaMbIM OJIOKUPYsI COOPKY TIoIMMepa
U 3a1uiasi 6akTepyuu OT UMMYHHBIX BO3/1eHCTBU.

I'ymMopanbHbIii UIMMYHHBIN OTBET MPU UH(EeKLUN
H. pylori nmeet HeckombKo (a3. [TepBUUHbIA KIMMYHHBbIA
oTBeT Tpu NMpoHUkHOBeHnu H. pylori B COXK coripoBo-
»KpaeTcst cuaTe3oM Ig M. Bropast da3a xapakTepu3syeTcst
BbIPabOTKOM I/1a3MOLIUTaMK COOCTBEHHOM TIAaCTUHKH
COX Ig A. Hapymenue cbopku nosmumepa sIgA ripu
JWMCIIAaCTAUeCKUX U3MEeHEeHHSIX 3MUTe/Na/IbHbIX KJIeTOK
BBI3bIBaeT nepcuctupoBanue H. pylori. [lanee uzet
repeK/roYeHue maa3sMounToB Ha cuHTes Ig G. TpeTbsa
(ha3a Bo3HMKaeT npy He3(PPEeKTUBHOCTH MEPBBIX [IBYX
(a3, mocsie Toro Kak aHTureHsl H. pylori monazsaroT
B KPOBb U TIPU COeITUHEHUN C aHTUTeIaMu 00pa3yroT
LUPKY/IMPYIOLie UMMYHHbIe KOMITJIeKChI. B ueTBep-
TOl (haze MpUCOEAUHSIIOTCS KOMIT/IEMEHT3aBUCUMbIe
peakuuu. [1pu ganbHeiieli nepcucreniuu H. pylori
YCU/TMBAETCsi CUHTE3 [IUTOKUHOB, COZlep>KaHre KOTOPhIX
3aBUCHUT OT UX TOCTYIJIEHUs] B KPOBOTOK U y4aCTUSsI
CUCTEMHBIX UMMYHHBIX pPeakliii B BOCTIa/JIUTeTbHOM
oTBeTe. B 3ak/tounTeIbHOM MATOM (a3e MoxkeT dop-
MHPOBaThCsl ayTOUMMYyHHasi AecTpykius COX [32].

B cuny HH3KOM UMMYHOTeHHOCTH aHTHUI€HOB
H. pylori He oOpa3yeTcs ajieKBaTHbIN YPOBEHb aH-
TUXeTMKOOaKTepHBIX aHTUTe/l. Kpome 3TOro, BayKHOM
SIBJISIETCSI CTIOCOOHOCTH BHEKJIETOUHOM ypeasbl, afico-
pOMpOBaHHOM Ha TTOBEPXHOCTU DAKTEPHA, CBSI3bIBATh
aHTWTe/Ia ¥ B COCTaBe MMMYHHOT'O KOMILIEKCA YIaATbCS
C TIOBePXHOCTH, 3aiuinas H. pylori ot nu3uca [8].

Helicobacter pylori v K/1eTOUHBI HMMYHHTET

Cesi3piBanre HpaA ¢ Tomi-mogoOHBIMH perer-
topamu (TLR2) ecTecTBeHHbIX KW/JIEPHBIX KJIETOK
nHAynupyet cekperuto nutepdepona (IFN)-y [33].
Benok OipA Takxke criocobeH UHIYIIMPOBaTh CeKPELIUO
T-knerkamu IFNy v oriocpeziyeT feBuaLjyo B CTOPOHY
T-xenrepoB (Th) 1 Tuma [34].

NAP moxeT mpoxoguTb uepes snutenuii COX
Y SHZOTeJTM KanWUIsSpoB, CTUMYJ/IMPOBATh HEUTPOU-
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JIbI U MOHOLUTHI K cekperuu 1L-12 u IL-23 [20, 35],
nHayLupyrommx cuHTes IFNy T-knetkamu U pa3BuTuie
Thl-orBera [1].

[Mokazano [16], utro CagA*-mtammel H. pylori
BBI3BIBAIOT MPerMYILeCTBeHHOe ToBbIleHrne CD4"-nmMm-
(hoLMTOB B ouare BocCrajeHus, a TPOTeoCoMasibHast
nmerpamauus VacA u CagA 3amyckaeT LIUTOTOKCHYe-
ckue peakuuu [36]. [Ipu unduuposanuu H. pylori
oTMeuaeTcss UHAyKIus Th1-oTBeTa ¢ mocneaytoiei
aKTHBALMel LIMTOTOKCUYeCKHX JIMM(OLIMTOB B BH/IE BbI-
pakeHHOM 3KcnaHcuu CD8*Thet'-KeTok, Koppeiupy-
IoLLel ¢ noBbilleHHOW cekpereid IFNy, HakorieHuem
rpaH3uMoB A, B, mepdopuHa, skcripeccueit CD16 [37].
B uccnenosanuu N. Bagheri et al. [38] konnuecTBO
CD4'T-kneTok He 3aBHcesio oT VacA u 6esika OipA,
HO TT0JIOKUTENIBHO KOppenrpoBaHo ¢ CagA, HanpoTHB,
ko/muecTBO Foxp3'T-kieTok 3aBucesio ot VacA u OipA,
HO He 3aBuceno oT Cag A.

Y undwuimpoBaHHbix H. pylori nuii oTHOCHUTETHEHO
HerH(ULIMPOBAaHHBIX B OTBET Ha CyObenHULYY B ypea-
3bl, HpaA, nipe3eHTHpyemMbie B-muMdoruramu u feH-
JPUTHBIMHU KJIeTKaMH, OTMeUYeHa 3HaulMO OoJibiiast
nipoueparus CD8*-knetok mamsitu [39].

Brisirneno [40], uto iumdo1uTel B BOCaneH-
Houi COXK 3kcnipeccupyroT oouibHO CCR5, umncsieH-
Hoctb CCR5-keTok (B ocHoBHOM CD8- 11 uacTHuHO
CD4*T-k/1eTKH) TIONIOKHUTE/IbHO KOPPe/TUpyeT CO CTerle-
Hb0 HeiTpoduibHOM nHpUAbTpauuu. RANTES/CCLS
(ymaran, CCR5) B OCHOBHOM JIOKA/TU30BaH B MeMOpa-
HOCB$I3aHHBIX TPaHy/ax C neppopruHOM.

3akntoyeHue

Pacno3sHaBaHue MOJIEeKy/ISIDHBIX MTaTTEPHOB
H. pylori peujentopamu kyietok CO>K nHULUUPY-
€T aKTUBAIIMIO a/larTePHBIX OeIKOB, MPOTeMHKWHA3
Y TPAHCKPUILIMOHHBIX (DAaKTOPOB, MPUBO/S K MPOAYK-
LU [TPOBOCMA/IUTE/bHBIX LIUTOKUHOB, MH(PU/IBTPALIUA
COJXX HeilTpoduILHBIMU TPAHY/IOLUTaMHU, TIOTJIOIIeHUIO
Y KWIIMHTY MUKPOOPraHW3MOB (haroLiTamu C rpe3eH-
Talyell aHTUTeHOB TMMQOLIMTaM, TIPYU 3TOM aKTHBHOCThb
Y 3aBepILIEHHOCTb (paroLuTo3a OCTalOTC Ha HU3KOM
ypPOBHe. DH/l0COMaJ/IbHasl ¥ MpOTeocoMasbHas Je-
rpagauys OakTepuii UHAYLMPYeT MperMyIije CTBeHHO
Th1-otBeT 1 aktuBaluio CD8-, CD16"-muMmdoruToB
C MOCJIe[YIOLIUM MPSIMBIM LIUTOTOKCUUECKUM JIeCTBU-

IMMUNOLOGY

eM Kak Ha H. pylori, Tak u Ha sanuTeoluTbl COXK.
B cBoto ouepesb, n3-3a ¢1aboii IMMYHOT@HHOCTH aH-
TUureHoB H. pylori He obpa3yeTcs afieKBaTHBIN YPOBEHb
aHTHXeTMKOOaKTepHBIX aHTUTEJI.

TakuM 06pa3oM, COBOKYITHOCTh (paKTOPOB TaTo-
FeHHOCTH U crielju(pruyeCKUd aHTUTeHHBIA TPOQU/IL
CIOCOOCTBYIOT AJIUTe/IbHOM TiepcucTeHuu H. pylori
B HeO/IaronpuUsITHBIX YC/IOBUSIX »KeTyI0YHOT0 OHoTOMa
Y UMMYHHOM 3Ba3uM. AKTHBaLUsi UIMMYHHBIX (DaKkTo-
POB, B OOJIBIIIMHCTBE C/TyyaeB, He TIPUBOAMUT K TTOTHOM
3JIMMUHALMY TIaTOreHa, HO MOXKeT YCyTr'yO/siTh 1aTo-
MOpQoIoruyecKre U3MeHeHH s JKey0uHOro SIUTeHsl.
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3mech >Ke TPUBOAUTCS MH(OPMAIUs aBTOpa, OTBET-
CTBEHHOTO 3a rnepenucky: @amunusa Mms OtuecTso,
yueHasi CTeleHb, yueHOe 3BaHMe. Ha3BaHue U ajpec
opraHu3aiyu, e- mail.

YkaxkuTe, noxasnyicra, uageHtupukarop ORCID
KakJoro aBropa (rmoapobxee TyT: http://orcid.org/),
u SPIN-kopg eLibrary (moapo6uee TyT: http://elibrary.
ru/projects/science_index/author_tutorial.asp)

Manee — TekcT ctatbu 14 mpu(TOM NpSIMbIM Yyepe3s
1 vHTepBa.

CChUTKM Ha LIUTUPYEMYIO JIUTePaTypy IMPUBOASTCS
B MOPsi/IKe UX LIMTUPOBaHMs1, 3aK/IOUAtOTCsl B KBaJpaT-
Hble CKOOKH 1 pa3MeIaroTCs B KOHLIE MPe/I/IOKeHus [0
3HakKa IpernyHaHus.

BBeaeHue coiepxut 000CHOBaHUE 1IeNTU U 3a71a4,
a TaKk)Ke aKTyaJbHOCTh POBEICHHOTO UCCIIEIOBAHUSI.
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Marepuasbl ¥ MeTObI MOTYT COIEPKATh MOA3a-
roJioBKU. J[71s BCeX MCTONMb3yeMbIX B pab0oTe PEakTHBOB,
JKUBOTHBIX, KIIETOUHBIX KYJIBTYpP U T.JI. HEOOX0IUMO
TOYHO YKa3bIBaTh MPOU3BOIUTEICH H/UITH UCTOUHUKU
TONTy9YeHHs (C Ha3BaHUSMU CTPaHbI, (PUPMBI, HHCTHTYTA).
B MeIMIIMHCKHX MCCIeIOBAaHMSX 00SI3aTEbHO YKa3bIBa-
eTCsl yUpeK/IeHHE, B KOTOPOM ITPOBOIMIIOCH HCCIIE0BA-
HHE, a TaKKe, YTO UCCIIeJOBAHUE 0100PEHO STUYECKUM
KOMHTETOM COOTBETCTBYIOLIETO YUPEKACHHS U Y BCEX
HAIEHTOB TOy4YeHO HH()OPMUPOBAHHOE COIIache Ha
00paboTKy MepCcoHaTBHBIX TAHHBIX. B skcriepuMeH-
TaJIbHBIX MCCIICIOBAHUSX C UCTIOIB30BAHMEM )KUBOTHBIX
YKa3bIBACTCSI, YTO UCCIIEZIOBAHNS TIPOBOIMIIH C COOITIOIE-
HHEM BCEX TMPHHIUIIOB, H3JI0KEHHBIX B KOHBEHIMH 110
3aIIUTE MTO3BOHOYHBIX )KUBOTHBIX, HCHIOIB3YEMBIX IS
AKCIIEPUMEHTANIBHBIX U JIpyrux neneit (r. CtpacOypr,
Opanmws, 1986). O6s3aTeTbHO YKa3bIBAIOTCS CIIOCOOBI
CTaTUCTUYECKOM 00paOOTKH JTaHHBIX.

Pe3ynbTaTbl MOT'YT COZIEprKaTh I10/13ar0JI0BKH,
U3J1araroT CyTh MPOBEJACHHBIX UCCIICTOBAHUN.

B pazgene O0cyx/aeHue IPOBOIUTCS aHAIN3 10-
JYYCHHBIX JIAHHBIX B COITOCTABJICHUU C TAHHBIMH JIH-
TepaTypbl, HA OCHOBAaHHU KOTOPOTO JETAI0TCS BBIBOIBI
Y 3aKJIFOYCHUST aBTOPOB.

Ecnu uccnenoBanue npoBOIUIOCH IPHU MOAEPKKE
IPaHTOB, TO 3TO 003aTEIbHO YKa3bIBAETCS B pasjeiie
DUHAHCUPOBAHUE.

B paznene Bkiiax aBTopoB pa3bscHIETCS XapakTep
y4acTHs KaXJI0TO U3 aBTOPOB.

B paznene KonduukT nHTEpecoB aBTOpHI 3asiBILs-
10T 00 OTCYTCTBUHW/HATMYUHU KOH(IINKTA HHTEPECOB.

[Mocsie TekcTa cTaThyl Yepe3 1 UHTEpPBaJI 10 LIeHTPY
CTPaHULIbI 07, 3aro/ioBKoM «budmorpaduyeckui
CIIHCOK» TIPUBOJIUTCS CMMCOK LIUTUPYEMBIX B paboTe
JIATEPaTypPHbIX UICTOYHUKOB B ITOPSZIKE X LIUTUPOBAHUSL.
damuMY ¥ MHULIMA/TBI aBTOPOB LIUTUPYEMbIX paboT, Ha-
3BaHUsI CTaTeil, KHUT, U3/1aTe/IbCTBO, BHIXO/HbIE /JAHHbIe —
KersieM 14, popmaTtrpoBaHrie — 10 IIMPYHE CTPAHULIBI.

JluTeparypHble UCTOYHUKY Ha PYCCKOM $I3bIKe I1pe/-
CTaBJISIIOTCSA CIeyIOIUM 00pasom:
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s cmameti. @amuauu u UHUYUAAbI ABMOPOS
kypcueom. Ha3Banue cratbu // Ha3Banue xypHana. ['of.
Howmep (tom) Bbimycka. Homep >xypHana. CTpaHuLibl
Hauaja — KOHLIA cTaTtbd. Eciu HeT HOMepa (Toma)
BBIMTyCKa, TO YKa3bIBaeTCsl TOJbKO HOMED ’KypHasa
(TIpSIMBIM 1IPUQTOM).

Adnaa kuue. damuauu u UHUYUAABI ABMOPO8 Kyp-
cugom. Ha3panue kHuru. Mecto uzpmanusi: Ha3BaHue
u3zmarenbcTBa (0e3 KaBbIuek). I'ox u3manus. Yucio
CTpaHuL] B KHUTre (TIPSIMOM IIPUT).

IIpumepsr:

1. Pabwikwa I'B., Cobones A.B., [lywuna 3.4. Bnu-
SIHUE Pa3JINIHBIX (DAaKTOPOB HAa BAPHAOEITEHOCTh
puTMa cepara y OONbHBIX apTepHAIbHOM THITEP-
Tonueii // TepaneBruueckuit apxus. 2007. Ne 3.
C. 55-58.

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

3. Cenuawesunu P.H. ®U3n010rusi IMMYHHOM CH-
crembl. M.: Menununa-3noposse. 2015. 328 c.

Ianee NPUBOJUTCS Ha AHIVIMMCKOM fA3BIKE TI07T-
HBIU TIepeBo/i Ha3BaHUA CTaThbu (KrieM 14, >KUPHBIM
IpUQTOM, TI0 LIEHTPY CTPaHUIIbI, TIPOMTUCHBIMUA OYK-
BaMu), yepe3 WHTepBaj — (haMH/IASA U WHHUI[HAJIBI
aBTOpa (aBTOPOB), HIDKE — MeCTO PabdoThI, ropoj
U CTpPaHa Kak/|oro aBTopa, repeBo/; aHHOTALUMU
Y K/TIOYEBBIX C/IOB TeMU Ke MIpU(TaMH, UTO U Ha
pycckoM si3bike. TIpy HeoOXOJUMOCTH aHHOTAIWs Ha
aHIVIMMCKOM si3bIKe MOXKeT ObITh paciuvpeHa. VieH-
tudrkatop ORCID yka3bIBaeTcs /17151 K&KJ0ro aBTopa.
Pazznens @uHancupoBanmue (Study financing) 1 Bkiag
aBTopoB (Author Contributions), Kongaukr uare-
pecoB (Conflict of Interest Statement) Tak>xe JJO/DKHBI
OBITh ITpe/ICTaB/IeHbl HAa AHIJIUICKOM SI3bIKe.

3arem, IO LIeHTPY CTPAHUI[bI MO/, 3aT0JIOBKOM
«References» ciieryet NosHbINA MepeBo/| Ha aHTTMHACKUI
S13bIK BCEX LUTUPYEMbIX B CTaThe JTATEPaTyPHBIX UCTOUHH-
KOB. KypcrBOM BbIZie/isieTcst Ha3BaHue JKypHasla WM KHUTH:

1. Melero 1., Gaudernack G., Gerritsen W., Huber C.,

Parmiani G., Scholl S. et al. Therapeutic vaccines
for cancer: an overview of clinical trials. Nat Rev
Clin Oncol. 2014.Ne 11. P. 509-24.

Tabnuipl pasMerriaroTcss B He0OXOAMMOM MecTe

TEKCTa U TeYaTaroTCsl PUGTOM, MO3BOJISIOIMM YATATh

ux 0e3 3aTpyHEHUs], TIPU 3TOM Tab/Hila He 10/DKHA
BBIXO/JUTh Ha T0JI U Tepexo[uTh Ha CJIeYIOL[yI0
crpanully. Bonbive Tabmuiel MOTYT ObITH pasme-
IIeHbl B TEKCTe Ha OT/e/bHOM CTpaHULe B aTbOOMHOM
opueHTauuu. O0si3aTe/bHO YKa3bIBaTh HOMEP TaO/IULIbI
U ee Ha3BaHWe Haj Tab/wIleil Ha pyCCKOM U aHIJIMHCKOM
s3biKax. Kaxkzast Tabmuia 10/oKHA OBITE POHYMEPO-
BaHa. 3aroJIoBKU CTOJIOIOB U CTPOK B KaXK0M Tab/Hiie
TMIULLYTCS Ha JIBYX SI3bIKaX — PYCCKOM Y aHIVIMHCKOM.

PucyHKY 10/DKHBI OBITH BCTAB/IEHBI B TEKCT, UC-
T10J1b3ysl TOJILKO PeAaKTOPbI, HaZIe)KHO COBMECTHMBIe
¢ pegakropoM «Word» (HOMep pUCyHKa, ero Ha3BaHUe
¥ HeoOXo/iMMbIe TIOSICHeHUs! YKa3bIBaTh 00si3aTebHO
mipudTom 10 mog pucyHkoMm). Ha3BaHUsI pUCYHKOB,
JleTeH/ia ¥ TIOATMCH K HUM TaKyKe THIIYTCS Ha JABYX
s13bIKaX — PYCCKOM U aHIJIMMCKOM.

B crivcke iMTeparyphbl AO/HKHBI ObITh ITPe/ICTaB/IeHbI
TOJTLKO LIUTHPYyeMble B CTaThe MCTOYHUKU. CITMCOK TuTepa-
TYPbl B ODUTMHAJIBHOM CTaThe JIO/DKeH BK/THOUaTh 0K0/10 20
HICTOUHHKOB, B 0030pe JIMTepaTypbl — He IMMUATHUPYETCS.

K pykomnucu, mojjaBaeMoil B )KypHasl, aBTOPbI
B 00si3aTe/TbHOM TOPSiZIKe TIPUK/IA/AbIBAIOT CITPABKY
0 pe3y/nbTaTax MPOBEPKU Ha Ijlaruar yepe3 CHUCTEMY
«AHTUIUUIATUAT». Tlpu BbIsABIeHUU HelpaBOMOU-
HBIX 3aMMCTBOBAHHWM, a TaK)Ke TPH HU3KOM KO3 du-
LIMeHTe OPUTMHA/IbHOCTU TeKcTa (<85%) pykonuch
OTKJIOHSIETCSI OT TMyO/MKaLvu.

BrisiBnieHue riarviata uei v rjiarvara JaHHbIX 1po-
BOJUTCSI B paMKaxX HayYHOTO pelieH3MPOBaHKs, a TaKxke
rioc/ie MyO/IMKaLK pyKormceit — 1o ¢akTy obpartieHust
yuTaTesiel C COOTBETCTBYIOIIMMHU 3asiB/ieHUsAMU. [1pu
yCTaHOB/IeHNH (aKTa HeIIPaBOMOUHOIO 3aHMCTBOBa-
HUSI JAaHHBIX (Pe3y/IbTaTOB HayYHOU pab0ThI) WK UEU
PYKOITHCh (CTaThs1) OyzleT 0To3BaHa U OTKJIOHEHa OT ITy-
O/MKaLMK, AaKe eC/ii OHa y)Ke OMmyO/IMKoBaHa.

Pykorvicy, He COOTBETCTBYIOLME TIPO(UIII0 UK
oopM/IeHHbIe He IO MpaBW/aM, BO3BpAlljalOTCsl aBTO-
paM Ha JI0paboTKy 0e3 pacCMOTpeHHsI pelieH3eHTaMH.

Apipec pefakiyy KypHaa:

117198 Mockga. Yn. Muknyxo — MakJas 8.
PYJH, MeauimHckuii pakysibTeT

Pepnakius >xypHana «Bectauk PYIIH. Cepust Me-
muiHa» Tenedon: +79104651537

E -mail: svgur@mail.ru
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