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B coBpemeHHOI OPTONOHTHUU MPU JEYECHUH 3YOOUETIOCTHBIX aHOMAJIHA,
Hapsily CO ChEMHBIMHM, Bce€ 0Oojiee IIHUPOKO MPUMEHSAIOTCS  HECHhEMHBIC
opropontuyeckue kKoHCcTpykimu (HOT) [1]. CunoBoe BO3zcHCTBHE, HAIpPaBICHHOE
HAa AaHOMAaJbHO pACIOJOXKEHHbIE 3yObl, MOXXET MPHUBECTH K MaTOJIOTHYECKUM
W3MEHEHUAM B TKaHsIX mapoaoHTta [2]. IIpu 3TomM miuTenbHOE NaBJIE€HUE HA TKAHU
NapoJOHTa BEAET K U3MEHEHMSIM MUKpouupKyistopHoro pycna (MLP) y rtakux
MalUEeHTOB, YTO HE MOXKET HE OTOOPaXKAThCSl HA COCTOSIHUM (YHKIIMM SHI0TEus [3].
B cBsa3u ¢ 3THMM, 0co00O€ 3HAYEHHWE MNPUOOPETAIOT HCCIEI0BAHUA, Kacarolluecs
BBIOOpAa METOJIOB M CPEACTB TPODIIAKTHUKHA CTOMATOJIOTUYECKHUX 3a00JICBaHMUMA,
HaIlPaBJICHHBIX HA IMOBBIIIEHWE PE3UCTEHTHOCTH TKaHEH MapoJOHTa B TMPOLECCE
JICUCHUS MTAIIMEHTOB C 3yOOUEIIFOCTHBIMU aHOMATUAMHU [4].

VYuuteiBass nnurenbHocTh HomeHuss HOT, cpenn MeTonoB mnoanep:KaHus
TKaHEBOTO TOMEOCTa3a MEPCIEKTUBHBIMU BBITIIAIAT HEMEIUKAMEHTO3HbIE CPE/ICTBA,
B YaCTHOCTH MCIOJIb30BAHUE €CTECTBEHHBIX MPUPOIHBIX (aKTOpoB. IMEHHO K TaKUM
OMOJOTMYECKH  HE3aMEHUMBIM  OTHOCHUTCS  COJHEYHBIM  CBeT. TexHoJorus
IpUMEHEHUs1 ero Haubonee 3(PPEKTUBHOrO KOMIIOHEHTa — MOJIMXPOMATHYECKOTrO
MOJIIPU30BAHHOIO CBETA, MOJY4YWIa Ha3BaHWe buonTpoH-cBerorepanuu. B ocHOBe
MeXaHW3Ma JIe4eOHOro JCHCTBUS JIeKAT TMO3UTHUBHBIE Onodm3mdeckue 3P HEKTHI,
O0yCNOBJIGHHbIE ~ CBOWCTBAaMH CBETa, CO37aBa€MOro ammapaToM buonTtpow,
uMeHyemMoro  Takke  ITAWJIEP  (HOnspU30BaHHOE,  HOJHXPOMATHYECKOE,
HEKOTepEeHTHOE, HU3KOMHTCHCUBHOE CBeUeHue) [ 5].

[lenpto Hamiero HCCIEIOBaHHUS SIBUJIOCh W3YyYECHHE BIUSHHUS HECHEMHOU
OPTOJOHTUYECKON TEXHUKM Ha SHJOTENHAIbHYI0 (YHKIMIO TKaHEW MNapojoHTa U

M3Yy4YECHHE IYyTEU €€ KOPPEKLUH.
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Marepuaa u meroasl. VccienoBanue nposeneHo Ha 80 sKCepUMEHTAIbHBIX
KUBOTHBIX (KpOJHU-CaMIlbl TOJUIAHICKOM MOPOJbI B BO3pacte 9 mecsieB), KOTOPhIM
CTaBWJINCh OpEKEeT-CUCTEMBbl C OTKpbIBatOUIe mNpyXUHOW. JKHUBOTHBIE TpyMIbI
cpaBHEeHMsT (24 Kponis) HE TONy4yaldud KakoH-1uOO JOMOJHUTENbHOM Tepamnuu.
JKuBoTHbie miepBOM ucciaeayemMoil rpymnmbl (24 KpoJisg) mojydaldu CeaHC Tepanuu
namrnoi buontpon B TeueHue 4 MuHyT. JKMBOTHBIM BTOPOM HCCIIENyeMOW TPYIIIbI
(24 xponst) cTaBWIM aNIUIMKAllMM TUBOPTHHA (MOHATOp OKcuaa aszora). [lo 8
YKUBOTHBIX KayKJIOM TPYIIIbI BBIBOJUJIOCH U3 SKCIIEpUMEHTA Ha 2-€, 4-¢, 6-¢ CyTKH B
COOTBETCTBHM C MEXAYHAPOJHBIMA OHOITUYECKUMH CTaHIApPTaMH TPOBEJCHUS
HCCIIENOBAHUN HAa >KUBOTHBIX. [IOMMMO rpynmbl cpaBHEHUSI M JBYX HCCIIEIYEMBIX
IPYIN HaMu ObUIAa BBIJIEJIEHA TPYyMIa MHTAKHBIX JKUBOTHBIX (8 Kposiei) KOTOpbIM
OpeKeT-CUCTEMbI HE CTABUJINCH. DTH JKUBOTHBIE COCTABUIIM KOHTPOJIbHYIO TPYIIITY.

[Tocne BbIBeeHUS U3 DKCIIEPUMEHTA KPOJICH, TKAHU MapoJOHTa (PUKCUpOBAIU
B 10% ¢dopmanmae u mocne PYyTUHHOW TMPOBOJIKH HM3TOTOBJSUIM CPE3BI, KOTOPHIC
OKpallluBaJy FeMaTOKCUIMHOM M 303WHOM, 1O BaH ['m3ony, mo Pero. IIpoBoaunu
MMMYHOTMCTOXMMHUYECKOE  HUCCIEAOBAHUE  NYTEM  IOCTAHOBKH  HENpSIMOMU
MMMYHOIIEPOKCUIA3HOM  pEaKUMU C  MOHOKJIOHAJIbHBIMM  QHTUTEIAMH K
sHAoTenuanbHol W uHAynuoensHor ¢pakmusm NO-cuarassr (ENOs u INOs
COOTBETCTBeHHO) ¢Gupmbl Thermo scientific. Peakuus BusyamumsupoBaiach ¢
nomortpio Haoopa UltraVision LP Detection System HRP Polymer & DAB Plus
Chromogen (Thermo scientific).

Muxkponpenapatel u3ydanu nojx MukpockonoM “Olympus BX-41” ¢
nocyenyromniein  0opadorkoit mporpammoit  “Olympus DP-soft version 3.27, ¢
MOMOIIBI0 KOTOPOI MPOBOIMIIOCH MOP(OMETPUUYECKOE HCCIIEIOBAHUE.

PesyabraTrel u oOcy:kaenue. [lpu umccienoBaHny MNpenapaTtoB MOATPYIIIBI
KpOJIEl BBIBEJICHHBIX W3 IKCIIEPHUMEHTA HA 2-€ CYTKH YCTAHOBJIEHO, YTO B IpyMIe
CpaBHEHUS MPU COMOCTABICHUM C TpernapaTaMd WHTAKTHOW TPYNIbl HAOIIOAI0OTCA
BBIpa)KEHHBbIE U3MEHEeHUs B Mop(dodyHKkimonansHOM coctossauu MIIP mapomonTa u
KaK CIEACTBHE, B TKaHAX maponoHTa. CocyaucToe pycio HEPaBHOMEPHOIO

KpOBCHAIIOJIHCHUSA, HA q)OHC 3allyCTCBIINX CIIABIIMXCA COCYAOB MMPUCYTCTBYIOT PE3KO



pacuIMpeHHble, 3aloJIHEHHbIE KpOBbIO. OTMEYaeTcss HAJIMYUE MEIKUX TPOMOOB B
mpocBeTe Takux cocyaoB. [loMumMO 5TOro MHMKPOTPOMOBI JIOKAJIU3YIOTCS B
MOCTKANMWLIAPAX U BEHYJIAX.

IIpoBens aHanu3 mpenaparoB >KMBOTHBIX T'PYIIbI CPABHEHHUS BBIBEICHHBIX W3
AKCIIEPUMEHTAa B pPa3HbIE CPOKM MOXHO KOHCTAaTHpOBaTh, uto npumeHeHue HOT
MPUBOJUT K CYLIECTBEHHbIM wu3MeHeHussM MIIP Tkaneln mnapogoHTra, KOTOpPBIE
yCYryounsiroTcsi mo Mepe yBenuueHusi cpoka mnocraHoBku HOT. Wsyuenue
MUKPOAHTHOAPXUTEKTOHUKHA BBIBIISIET M3MEHEHHE XO/Ia COCY/IOB, HapacTaHUE HUX
M3BWJIUCTOCTH, Je(hOpMaIMI0 KOHTYPOB, TOBBIIICHHE IPOHUIIAEMOCTH CTEHOK, a
TaKk)K€ YMEHbILIEHUE UX Ha €AUHMILY IUIOMAIu ¢ (POPMUPOBAHUEM MAJIOCOCYIUCTHIX
30H U HapyIICHUEM PABHOBECHUSI MEXKIY MYTSIMU OTTOKA M MPUTOKA KPOBHU, a TAKKE
W3MEHEHHS KOJIMYECTBA M THUIMA OpraHu3anuu cocyaoB. [locmennnil npu3Hak Kacaercs
IJIABHBIM 00pa30oM KanWUISIPOB, XapaKTEpHU3YeTCs MPOrPECCUPYIOLIUM CO BPEMEHEM
YMEHBIIIEHUEM YHCJIA CETEBBIX MHUKPOCOCYAOB 3a CUET HX <GaIllyCTEBAHUSI» U
dbopMupoBaHHEM OOJBIIOTO YHCIA «IIETIECBUIHOW» (HOPMBI MaruCTPaIbHOTO THIIA
kamuisipoB. [locnennee MoxeT OBITh CBHUIETENLCTBOM —IEpPexo/ia OOMEHHBIX
MPOILIECCOB Ha OoJiee HU3KUI YpOBEHb oOecrieueHus [3].

IIpu srom mepectporika MIIP nmeer omHOHANpPaBICHHBIM XapaKTEp, KAK B
00JIaCTH KOMIIPECCUH, TaK U BAAJIU OT HEro, XOTS CTENEeHb COCYAUCTOM peakiuu
ocraercs pasnuuHod. CmazM apTepuos, MPEKanwUIsspOB, CHAJCHHE KalWUISPOB M
TWISITAIS.  OTBOMSIIMX  MHUKPOCOCYZOB, (DOKYCHI  KPOBOMBIUSHHM  HauOosee
BBIPAXKEHBI B 30HE KOMIIPECCUM; IO MEPE YAAICHUS OT 30HBI CHABIICHUS CTEICHb
BBIPAXKEHHOCTH OMUCAHHBIX IMPOIIECCOB YMEHBIIIAECTCS, TEM HE MEHEE, y4acTKOB 0e3
TaKUX U3MEHEHUH BBISIBIICHO HE ObLIO.

[Tpu moctanoBke mepokcuaaznon peakmuu ¢ MKA x sanorenuansaoit NO-
CMHTa3¢ B TpYyINIe CpPaBHEHHS  HAONIOAACTCS  CHUKEHUE  OKpaIllMBaHUS
SHAOTEIHAIBHBIX CTPYKTYP. DHIAOTEINMI MPU 3TOM OKPAIIMBAETCSI NHTCHCUBHEE, YEM
OKpyXarolass TKaHb, HO YETKOTO JMHEWHOTrO OKpalluBaHUi HE HaOIIoAaeTcs.
OnnoBpeMeHHO  HaOmomaercss  au@dy3HOe  OKpalllMBaHHE HE  TOJIBKO

MEPUBACKYJISIPHBIX YYACTKOB, HO M TKaHEW PaCIONOXKEHHBIX BAAIM OT cocynoB. [Ipu



ATOM MMEJIM MECTO YYAaCTKH MPAKTUYECKH IIOJHOIO OTCYTCTBUS PpE3YJIbTATOB
MMMYHOTMCTOXUMUYECKOW peakuuu. [lo Bcell BHAMMOCTH, B JAHHOM TPYIIIE
ormevaercs yruerenue eNOS HemocpencTBEHHO B HHAOTENUHM HAa (OHE HEKOTOPOU
AKTUBALIMU B TKAHAX MMAPOJOHTA.

OIHOBPEMEHHO CO CHUYKEHWEM HWHTEHCHBHOCTH OKpAIIMBAHMS NPENapaToB
eNOs, nabmomaercs aktuBanus INOS ¢ mosiBiieHHeM AUQPQPY3HOTO0 OKpAIIUBAHUS
TKaHEUW NapoJOHTA.

N3yuenne npenaparoB UCCIEAYEMBIX TPYIN MOKAa3bIBAET, YTO NMPUMEHEHUE
HAﬁHEP—CBeTOTepaHHH M TUBOpPTHMHA  OJIArONMPHUATHO  CKa3bIBaeTCs  Ha
MOP(QOPYHKIIMOHAILBHOM COCTOSIHUM MSATKMX TkKaHed. B  kaxmoil noarpymre
HAOJIOAaeTCsl yMEHbIIEHHEe 30H WIIEMUHU, CHUXEHUE WHTEHCHUBHOCTH OTEKa,
MEHBIIIAS] BEIPAXKEHHOCTD KJIETOYHOM peaknnu Ha noctaHoBky HOT.

BraronpusTHble TOcnencTBUs TpuMeHenus ITAWMJIEP—cBerorepanuu U
THUBOPTUHA MOTYT OBITH O0OBSICHEHBI MTO3UTUBHBIMHU W3MEHEHUSAMU
MopdodyukimonansHoro coctossaus MIIP, sanoTenmansHoro craryca.

Tak, Ipu U3y4EHUHU KUBOTHBIX BBIBEJECHHBIX U3 SKCIIEPUMEHTA Ha 2-€ CYTKHU
YCTAaHOBJICHO, YTO B HCCIEAYEMBIX I'pyNIax KPOBEHAIIOJIHEHHUE COCYAUCTOrO pycia
0osiee paBHOMEPHOE MO CPaBHEHHUIO C KUBOTHBIMH, HE IMOJYYaBUIUMU KaKOU-THOO
TEepanuy, 3alyCTEeBIIMX M CIABIIMECS COCYJAOB Majlo, OTCYTCTBYIOT pE3KO
pacIIMpPEHHbIE COCYAbI, TPOMOBI €IMHUYHBI, IPU3HAKOB OTEKA HET.

B noarpynmax >KMBOTHBIX BBIBEJICHHBIX U3 SKCIIEPUMEHTA HA 4-€ CyTKH COCY/IbI
PAaBHOMEPHOT'O KPOBEHAIIOJIHEHMSI, TIEPUBACKYJISIPHBIE KPOBOMBIIUSHUS OTCYTCTBYIOT,
pacnpezielIeHue COCy10B B COOCTBEHHOM MJIACTHUHKE CIM3UCTON paBHOMEPHOE.

VY JKHMBOTHBIX, BBIBEICHHBIX U3 HKCIIEPUMEHTA Ha 6-i JieHb coctosinue MIIP ¢
MEHBIIIUMH U3MEHEHUSIMH 110 CPABHEHUIO C KUBOTHBIMH, HE MOJYYaBIIUMU JICUCHMUS.
[LnotHOCTh cocynoB MIIP moctaTodHO paBHOMEpPHA, CIIA3MUPOBAHHBIX apTEPHUOI,
MPEKANMWUISIPOB M CHABUIMXCS KaNWUISIPOB B 3TUX TPYIIAX IPAKTUYECKHA HET.
JIMSITUpOBAaHHBIE KaMWUISIPbl E€AWHUYHBIL, KPOBOM3IMUSHUSA OTCYTCTBYIOT. [lpm

OKpallnBaHUU I10 Pero 30HbI HllIeMUN HE3HAUUTEIIbHBI.



Brisnenne aktuBHocTr €NOS yka3biBaeT Ha BOCCTAHOBJICHHE €€ CHUHTE3a, B TO
BpeMs Kak akTUBHOCTh INOS yMepeHHO BhIpakeHa.

Onucannsle  u3MeHeHUs  MophodyHKUMOHANBHOrO  coctogHus  MIIP
MOATBEPKIAIOTCS u MophomMeTpraecKuM aHAJTN30M. CornocraBieHue
MOpP(POMETPHUSCKHUX JAHHBIX HA 3Tarax MOICIMPOBAaHMS MOKa3aiao, yTo cethb MIIP B
rpyNax TMOJyYaBIIMX KOPPUTHPYIONIYIO TEeparvio 3aHUMAaeT OONBIINN YAeIbHBIN
00beM KaK IpHM HPUMEHEHMHM THBOPTHHA, Tak u IIAMJIEP-oGnydenne (pasnuua
coctaBisier oT 25,64+4,32% y BBIBEICHHBIX Ha BTOPOW JIEHb M3 SKCIEPUMEHTA 10
49,84+6,82% y BbIBEJEHHBIX Ha IIECTOM JeHb W3 3KcrepuMeHTta, p<0,05 Bo Bcex
noarpynnax). Jluamerp cocyqoB TakKe OTJIMYAETCS y KMBOTHBIX MOJYYaBIIMX U HE
MOJIy4aBIIUX Koppekiuto. Ko BTOpeIM cyTkaM Haubosee 3HAUYUMOE YBEJIMYEHUE
JIMaMeTpa, MO CPaBHEHUIO C TPYNINOW CpaBHEHMs, HAOMIOAETCA B KalWuUIsIpax
MapojiOHTa TMPU MpUMeHeHUW TuBopTHHA (Ha 23,41+3,64%,), B MCHBIIIEH CTEIIEHU B
apTepuroJiax Ipu cBerotepanuu (Ha 16,27+3,52%, p<0,05).

OmnucaHHblE W3MEHEHHUS TOATBEPXKIAIOTCS W MHUTO(MOTOMETpUEH KOTOpas
YKa3bIBaeT Ha OOJIBIIIYI0O MHTEHCUBHOCTh HAKOIUIEHHUS dHIO0TENHATbHOU NO-CHHTa3bI
B COCYAaX XMUBOTHBIX MOJYy4aBIINX HAﬁHEP—CBeTOTepaHHm Y TUBOPTUHA.

PesynbraThl mepokcupazHoW peakiuu ¢ uHAynuOenbHoOUM ¢pakumein NO-
CUHTa3bl TMOKa3aIM elle OoJiblliee pa3judyue B H3ydaeMbIX Tpymnmnax. B rpymre
CpaBHEHHMS HAOJIOJAeTCS BBIPAKCHHOE OKpAIIMBAHUE C HAJIMYUEM 30H OOJbIICH U
MEHBIIIEH HWHTCHCUBHOCTH, 3aKOHOMEPHOCTh pacHpeIeiieHUuss KOTOPHIX BBISIBUTH
TOJNIBKO Ha mpenaparax ¢ uHAynuOenbHON ¢pakmueir NO-cuHTaszbl HE ynmaercs.
[{urodoToMeTpuiIecKOe NCCIEAOBAHNE TTOKA3BIBAET JOCTOBEPHOE MOYTH JABYKPATHOE
yMmeHbienne peakiuu Ha INOS B HcciieyeMbpIX rpyIiax.

Takum 00pazoM, MOXKHO MPEANOI0XKHUTb, YTO OCHOBY NEPEKATUOPOBKU BCEX
3BeHbeB MIIP npu Hanoxxenun HOT cocTaBisitoT M3MEHEHUSI COOTHOIICHUN MEXITY
KPYIIHBIMU U MEJIKHUMH COCYJaMH TapoJOHTa C BO3PAaCTAaHUEM [OJIM MEJKHX B
PE3UCTUBHOM U OOMEHHOM 3BEHBSIX U KPYIHBIX B OTBOJAIIEM. DTOT (PaKkT, HAa HaIl
B3[JISIZI, TO3BOJISIET 3aKIFOUUTh, YTO MPOUCXOIUT PE30pOIUs BOABI M3 COCYIAUCTOIO

pycna. CtpeccoBbie BO3JCHCTBUS MEprOia KOMIIPECCUH MPUBOJAT K YCHIICHHIO TOHYCA



MPEKAMWUTSPHBIX CPUHKTEPOB U TIIAAKOMBIIICYHBIX AJIEMEHTOB apTEepPHOJI, UTO 3TO, B
CBOIO OuY€pelb, CONPOBOXKIAETCS LHUPKYJIATOPHOM JEKOMIIEHCAIMEeW, aTOHUEH
KamusapoB [6-8]. YacTth mra3mbl U GOPMEHHBIX JIEMEHTOB KPOBHU ITyTEM JUAriee3a
MOCTYNAlOT B HWHTEPCTULUHN, 00pa3ys »KCTpaBa3aThl, OJHOBPEMEHHO pPACLIUPSA
BEHO3HBIE CUHYCBI.

Jleuenne  3yOOYENIOCTHBIX ~ AaHOMAJIWM TPU  TOMOIIA  HECHEMHOU
opronontudyeckor TexHukun (HOT) BbBbIBaeT [IiIUTENbHBIA (GU3HUECKUI U
NICUXOAMOIIMOHAJIBHBINA CTPECC, TMOCIEACTBUS KOTOPOIO OCOOEHHO 3aMETHBbI B
nerckom opranusme [7,9]. Ilpumenenne HOT BemeT k HapylICHHIO TOMeEOCTasa
POTOBOM MOJOCTH, YXYAIIAET THTUEHUYECKOE COCTOSSHUE OPTraHOB U TKAHEH MOJIOCTH
pTa, CHUXaeT (YHKIMOHAIBHYIO PE3UCTEHTHOCTh TBEPJbIX TKaHEW 3yOOB, MOXKET
CIOCOOCTBOBaTh BOCHAJIUTEIBHBIM MPOLIECCAM TKAHEW OKPYKAIOIIMX IapOJIOHTA
[3,5]. OnmHOBpeMEHHO NTPOMCXOMUT HAPYIICHHUE OJHOW W3 OCHOBHBIX (DYHKITHIA
SHAOTEIUS] — CHUHTE3 OKCHJA a30Ta, MOIIHOI'O 3HAOTE€HHOIO Ba30AWIATATOPA, YTO
MOATBEPKAACTCS CHUXKEHUEM AaKTUBHOCTH HMMYHOTMCTOXMMHUYECKON peakiuuu C
eNOs. Kak wu3BecTHO, yruerenue KoHCTUTYyIMOHAIbHBIX  NO-cuHTa3 Bemer K
aKTUBAIIMM WHAYIUOETHHBIX (PAKIHiL, YTO COMPOBOXKIAETCS HUX MOBPEKIAIOIIUM
Bo3neiicTBueM. [Ipu 3TOM MOCHenCTBUS NPUMEHEHUS CBETOTEPANNHU M ANIUIMKALIHUMA
TUBOPTHHA YyKa3bIBa€T, YTO H3TO OJWH U3 BO3MOXHBIX TyTE€H KOPPEKIIUU
SHAOTEINATBHONU TUCHYHKIIMH.

BBIBO/IbI. 1. Ilpumenenne HOT Bener k cymiecTBeHHbIM M3MeHeHusM MLIP
MapoAOHTa U SHJOTEIMS, YTO MOXKET JIEKATh B OCHOBE PA3BUTHS OCIOKHEHUI TaHHOT O
BHUJAa OPTOJOHTHYECKOTO JICYCHHS. 2. HAﬁHEP—CBeTOTepaHHﬂ U alIUIuKaluu
TUBOPTHHA TO3BOJIIOT YMEHbIIUTh HeOnarompusitHoe BiausgHue HOT Ha
MopdodyHkimonansHoe  coctosiHue  MIIP, cmocoOCTBYIOT  BOCCTaHOBIIECHUIO
(YHKITUU SHIOTEIIHS.

[lepcriekTrBa naabHEHIIUX UCCIEAOBAHUNA COCTOUT B pa3pad0TKe ONTUMAIIbHBIX
PEXKUMOB MPOBEACHUS KOPPUTHPYIOLIEH TEpaNuy, YTO AOJIKHO CYIIECTBEHHO CHU3UTH
yacToTy ocioxkHeHuil npu npuMeHenn HOT. Taxxe crienyer u3yduth NOCAEACTBUS

coueranus [TANJIEP—cBeToTepanuu 1 anIuiMKauil THBOPTUHA.
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OrypuoB A.C., Hazapsu P.C., I'aprun B.B.

BnusiHue HeCheMHOWM OPTOAOHTUYECKON TEXHUKH Ha SHIAOTENUAIbHYIO TUC(YHKIIUIO
TKaHEW MapoJOHTA U ITYTU €€ KOPPEKIUHU.

XapbKOBCKUI HAIIMOHAJIbHBIN MEIUIIMHCKAN YHUBEPCUTET, XapbKOB, Y KpanHa
Pesrome.

[lenpto Hamiero HucciIeIOBaHMS SIBUWIOCh HW3YyUYECHHE BIMUSHHUS HECHEMHOMU
OPTOJOHTHYECKON TEXHUKH Ha HHJOTEIUAIbHYI0 (DYHKIMIO TKaHEW MapojOHTa U
U3y4YeHUue MmyTell ee Koppekuuu. Hamu wuccienoBaH MapoAOHT KPOJIE, KOTOPBIM
HaKJIaJbIBAIUCh OPEKET-CUCTEMbl C OTTATHBAIOIIECH MPYKUHOW. YCTaHOBIIEHO, YTO
IIPUMEHEHNE HECHEMHOW OPTOAOHTUYECKOW TEXHUKH BENET K CYUIECTBEHHBIM
W3MEHEHUSIM  MUKPOLUUPKYJISITOPHOTO  pycia  HapoAoHTa,  (OPMHUPOBAHUIO
SHIOTENNATBHOU JUCPYHKIIMH, YTO MOXKET JIEKATh B OCHOBE MATOr€HE3a OCJI0KHEHUH.
PaccrpoliictBa MUKPOLIMPKYJISIIUM XapaKTEPU3YIOTCS CYIIECTBEHHBIMH M3MEHEHUSIMU
MUKPOAHTMOAPXUTEKTOHUKH COCYJOB C NEPEKAINOPOBKOM HUX JUAMETPOB C
YMEHBIIICHUEM B PE3MCTUBHOM, OOMEHHOM 3BEHBSIX M PACIIUPEHHEM B EMKOCTHOM
oraene. IlpumeHnenue HAﬁHEP-CBeTOTepaHHH M alUIMKalMd  TUBOPTHUHA
051aroTBOpHO BIHAET Ha MOPHODYHKIMOHATBLHOE COCTOSIHUE TKaHEH IyTeM
YIIYYIIE€HUS COCTOSIHUSI MUKPOLUPKYJIATOPHOTO pycia.

KiroueBblie cnoBa: MUKPOLUMPKYIATOPHOE PYCIIO, TAPOJIOHT, TUCTOJIOT U, KAIWJUIAD,

OpPTOAOHTHA, OKCHU a30Ta, CBETOTCpAIIn.

Orypuos O.C., Hazapsu P.C., I'aprin B.B.

BriivB He3HIMHOI OPTOJOHTHYHOI TEXHIKM Ha €HAOTETiadbHy MUC(YHKIIIO TKaHUH
MapOJIOHTY Ta MUIAXH 11 KOPEKITii.

XapKiBChKHI HAIIOHATLHUN METUIHUIN YHIBEPCUTET, XapKiB, YKpaiHa

Pesrome.

Mertoro Hamoro AOCHIIKEHHS OyJIO BUBYEHHS BIUIMBY HE3HIMHOI OPTOJIOHTHUYHOI
TEXHIKM Ha EHAOTeNIalbHy (YHKIIIO TKaHWH MapoJOHTa 1 BHUBYCHHS MNUIAXIB i
Kopekiii. Hamu nocmimkeHuid mapooHT KpOJIiB, SIKUM HakKJIaaanucs OpeKeT-CUCTEMHU

3 OTKpHMBAIOYOK MpYXUHOI. BcTaHoBieHo, 110 3acTOCyBaHHA HE3HIMHOI



OPTOJOHTUYHOI TEXHIKM Bele N0 CYTTEBHX 3MiH MIKPOIUPKYJIATOPHOTO pycia
MapoJOHTY, (POPMYBAHHIO €HIOTENIANBHOT TUCHYHKIIII, [0 MOXE JI)KaTh B OCHOBI
MaTOreHe3y yCKIagHEeHb. Po3naau MIKpOLMPKYJIALIL XapaKTEpPU3YIOThCA 1CTOTHUMU
3MiHAMU MIKPOAHTI0apXITEKTOHIKI CYAMH 3 TEPEeKaTIOpOBKH iX JiaMeTpiB i3
3MEHIICHHSIM B PE3UCTHUBHOM, OOMIHHOMY JIaHKaX 1 PO3MIMPEHHSM B €MHICHOMY
Bimauni. 3actocyBanHs [laiinep-cBiTiorepamii i arutikaiiidi TiBopTiH O6JaroTBOPHO
BIUTUBa€ Ha MOP(POQPYHKIIOHAIBHUM CTAaH TKAHWUH MUISXOM TOJIIMIIEHHS CTaHY
MIKpPOIUPKYJIATOPHOTO pyclia.

KirogoBi ciioBa: MIKPOIUPKYJISTOPHE PYyCIO, MApOJIOHT, TICTOJIOTIS, Kamusp,

OPTOIOHTIS, OKCUJI a30TY, CBITJIOTEpaITisl.

Ogurtsov A.S., Nazarian R.S., Gargin V.V.

Effect of non-removable orthodontic techniques on endothelial dysfunction of
periodontal tissues and its correction.

Kharkiv National Medical University, Kharkiv, Ukraine

Summary.

The aim of our study was to investigate the influence of non-removable orthodontic
techniques on endothelial function of periodontal tissue and examining ways of its
correction. We investigated the periodontium rabbits, which imposes braces to
procrastinate spring. Found that the use of non-removable orthodontic technique
leads to substantial changes in the microvasculature periodontal formation of
endothelial dysfunction that may underlie the pathogenesis of complications.
Microcirculation disorders characterized by significant changes
mikroangioarhitektoniki vessels recalibration of diameters with a decrease in the
resistive, exchange links and expansion of the capacitive division. Application
PAILER -light therapy and applications Tivortin beneficial effects on morphology
and function of tissues by improving microcirculation.

Keywords: microcirculation, periodontium, histology, capillary, orthodontics, nitric

oxide, light therapy.



In modern dentistry in the treatment of dentofacial anomalies, along with removable,
more widely used non-removable orthodontic appliances. The duration of the
pressure on the periodontal tissue leads to changes in microcirculation in these
patients, which is displayed on the status of endothelial function.

The aim of our study was to investigate the influence of non-removable orthodontic
techniques on endothelial function of periodontal tissue and examining ways of its
correction.

The study was conducted on 80 test animals (rabbits breed Dutch males aged 9
months), which was put braces with opening spring. Animals comparison group did
not receive any additional therapy. Animals of the first treatment group received
therapy session Bioptron lamp for 4 minutes. Second animal study group set
application Tivortin (nitric oxide donator). The animals were taken from the
experiment on the 2 nd, 4 th, 6 th day.

In the study of medicines derived from a subgroup of rabbits experiment on day 2
revealed that in the control group when compared with the intact group therapy, there
are marked changes in the morphofunctional state of the microcirculation periodontal
and as a consequence, in periodontal tissues. Vascular bed of uneven blood flow,
amid the desolate slept vessels present dramatically expanded, filled with blood.
Indicated the presence of small clots in the lumen of the vessels. In addition to
localized microthrombi postkapillyarah and venules.

After analyzing animal products comparison group derived from the experiment at
different times can be stated that the use of non-removable orthodontic techniques
leads to significant changes in the microcirculation of periodontal tissues, which are
exacerbated by increasing the period of posting notes. Microangioarchitectonics
study reveals changing patterns of blood vessels, increase their tortuosity, strain
contours, increase the permeability of the walls, as well as a decrease in their per unit
area to form of small vascular areas zones and an imbalance between the ways the
ebb and flow of blood, as well as changes in the number and type of organization

vessels. The last topic focuses mainly capillaries, characterized by a progressive



decrease in the number of time microvascular network through their "devastation™
and the formation of a large number of "loop-like" shape of the main types of
capillaries.

In setting peroxidase reaction to the endothelial NO-synthase in the control group a
decrease in endothelial staining structures. The endothelium is stained with intense
than the surrounding tissue, but a clear linear staining was observed. At the same time
there is not only a diffuse staining of perivascular areas and tissues distant from the
vessels. In this case, there were areas of the almost complete lack of results of
immunohistochemical reactions. Apparently, this group is marked inhibition eNOs
directly in the endothelium against some activation in the periodontal tissues.

While reducing the intensity of staining agents eNOs, iNOs activation observed with
the appearance of diffuse staining of periodontal tissues.

Study drug treatment groups shows that the use of light therapy and PAILER-light
therapy -Tivortin beneficial to the morphofunctional state of the soft tissues. In each
sub-zones, a decrease of ischemia, edema of lower intensity, lower severity of cell
response to the statement notes.

The beneficial effects of light therapy and PAILER-light therapy -Tivortin can be
explained by the positive changes in the morphofunctional state of the
microcirculation, endothelial status.

Well established that in the groups studied vascular perfusion is more uniform
compared to animals not receiving any therapy, desolate and collapsed vessels small,
no dramatic expansion of blood vessels, blood clots are rare, there is no evidence of
edema. The density of blood vessels microcirculation quite uniform, spasm of
arterioles, capillaries and collapsed precapillaries in these groups almost none.
Dilated capillaries are rare, no bleeding. When painting on Rego ischemia zone
insignificant.

Identifying activity eNOs indicates the restoration of its synthesis, while activity
INOs moderately expressed.

These changes morphofunctional state microcirculation confirmed morphometric

analysis cytometry which indicates greater intensity of the accumulation of



endothelial NO-synthase in vessels of animals treated with light therapy, and
PAILER-light therapy - Tivortin.

The results of the peroxidase reaction with inducible NO-synthase fraction showed an
even greater difference in the groups studied. In the control group, there are marked
staining with the presence of zones of greater and lesser intensity, the pattern of
distribution of which revealed only in preparations with inducible NO-synthase
faction fails. Cytophotometry study shows a significant reduction of almost two-fold
response to INOs between groups.

CONCLUSIONS. 1.Application non-removable orthodontic techniques leads to
significant changes in the microcirculation and periodontal endothelium that may
underlie the development of complications of this type of orthodontic treatment.

2. PAILER -light therapy and applications Tivortin can reduce the adverse impact of
the non-removable orthodontic techniques on the morphofunctional state of the

microcirculation, help restore endothelial function.



