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METOJI KOMIUIEKCHOI'O BIUIMBY HA BIOJIOI'TYHUM
OB'CKT VIJIbBTPABBYKOBUM TA IH®PAYEPBOHUM
BUITPOMIHIOBAHHAM

Mema. CyuacHi 0ocniodceHHs NOKA3aIu, wo 0OHOMOMEHMHE 3ACMOCYB8AHHA OeKLIbKOX
mepanesmudHuUx Memoois 00360J1€ 00Mocmucs Oinbuloi eghekmueHocmi npu JNiKY8AHHI OesKUX
3aX60pI06AHD.

Memoouka. Posenanymo cyuacni memoou énaugy na 6iono2iunull 06'ekm yi1bmpazeykom
ma iH@pauepeoHUM BUNPOMIHIOBAHHAM, AKI 3ACMOCO8YIOMbCs 6 mepanii. 3anpononosana
MemoOUKa KOMNIEKCHO20 8NAUBY HA 0i0N02iuHULl 00'€EKM YIbmMpa38YK08020 Ma iHPpauep8oHoco
BUNPOMIHIOBAHbL, A MAKOXC Npucmpii O YIbmpasgyKooi mepanii Mueoanud, 6 AKOMY
BUKOPUCMOBYEMbCS OAHULL MePANnesmuyHUL Memoo.

Pezynomamu. 3a paxyHok enausy ingpauepsonum ceimiom nioCUNoeEmMsbCs Kposooobie,
RIOBUWYEMbC MEMOPAHHA NPOHUKHICMb KAIMUH, WO CHPOUWYE O0CMABKY NKAPCbKOI peyosutu
ycepeOuHy ypadsiceHoi Oinamku. A 6naug yibmpazeyKo8UM GUNPOMIHIOBAHHAM NPUCKOPIOE
KAIMUHHULL Memabonizm, wo CHpusc WeUOKil pecenepayii, ma nioguuye OUCNEPCHICMb
JIKAPCOKUX POZYUHIB, WO NONINULYE IX NPOHUKHICMb Yeauh MKAHUHU.

Knrwouoei cnoea: ynompassyk, ingppauepeone sunpomintoanns, mepanis, ponogopes

Beryn. CyuwacHi ysBIEHHS PO €TiONOTi0 1 maroreHe3 3axBoproBanb JIOP-opranis
JIO3BOJIMJIM OOTPYHTYBaTH Ta IIMPOKO BHKOPHCTOBYBAaTH NMPHUPOJHI Ta mpedopMoBaHi (i3uyHi
YMHHUKA B JIKyBaHHI XBopux. IIpm npomy ™ertonu ¢iszioTepamii 34aTHI BIUIMBAaTH Ha
€TIONAaTOTEHETUYHI ~ MEXaHI3MH  3aXBOPIOBaHHS,  (QYHKIIOHAJIBHUN  CcTaH,  TPOQiKy,
HEHPOTYMOpaJIbHY PETYIISIIII0 OpPTraHi3My.

B  kiami  20-ro  CTONITTS  BHKOPHCTaHHS B  KOHCEPBAaTMBHOMY  JIIKYBaHHI
(b1310TepaneBTUYHUX TMPOIEAYP PI3KO CKOPOTHIIOCS, MPOTE 3aBASKH OCTAHHIM JOCIIHKCHHIM
3actocyBaHHs (i3ioTepamii TOHOBMIOEThCA. Lle BHMarae MesKoro meperisiay KIACHIHUX
METOIB, MEPEPOOKM METOAMK JIIKYBaHHSA y 3B'I3KYy 3 IMOSIBOIO HOBHX TexHoJoriii. He Tinbku
KOHCTPYKTHBHI OCOOJIMBOCTI yIbTPA3BYKOBHX TEPANICBTUYHHUX MPUJIAJIIB, aJie 1 Croci0 iX BILTUBY
Ha 00'€KT MiAAI0THCS MOJICPHI3aIlii.

CyuacHi JOCHI/DKEHHS TMOKa3aJd, M0 OJHOMOMEHTHE 3aCTOCYBAaHHS JIEKIJIBKOX
TEepaneBTUYHUX METOMIB JTO3BOJISIE TOMOTTHCSA OUIbIIOT €(EKTUBHOCTI MpHU JIIKYBaHHI JESIKUX
3aXBOPIOBaHb. [1]

IlocTanoBka 3agayi. Y cTarTi mpoaHalTi30BaHO MEXAHI3M 1 MPUHIUI POOOTH TaKUX
¢bi310TepaneBTHYHUX METOIB, sIK (poHODOpE3 Ta iHDpayepBOHE BUNIPOMiHIOBaHHA. Ha opranizm
JIOAWHU TIpU TIPOBEJCHHI YIbTpa3ByKoBoi Tepamii ((oHodopesa) nioTh Tpu GaxTOpH:
MEXaHIYHHUH, TEeIIOBHH 1 (isuko-ximiunuid. [2] Jlist BCix TppOX (haKTOpPIiB TICHO B3a€EMOIIOB's3aHA.
VY ¢dopMyBaHHI BIAMOBIIHUX peakwiil opraHizMy OepyThb y4yacTb 1 pe(JIeKTOpPHI MEXaHi3MH
(HeBporeHHu#t Qaxtop). bionoriuna nig ynpTpaszByky (Y3) 3aeXHTh BiJ HOT0O 103H, SKa MOXE
OyTH NI TKAHWH CTUMYJIIOIOUOIO0, THITIOUO a00 HaBiTh pyiHIBHOI. Haitbinbm agekBaTHUMU
JUTSL TIKYBaJTbHO-TIPO(UTAKTUYHUX BILIMBIB € HEBEIIMKI I03YBaHHS yIbTPa3ByKy (1o 1,2 BT/CMZ).
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[3] Bonu 3marHi BHKIHMKATH OO0JI€3aCHOKIMINBY, AHTHCENTHUYHY, CYIXHOPO3IIHPIOBATIBHY,
PO3CMOKTYIOUY, IPOTHU3AMNAIbHY, JECEHCUOLTI3yI0uy MilO0.

IIpu ix 3acTocyBaHHI B 30HI BIUIUBY AaKTHUBYETHCS KPOBO- 1 JIiM(OOOIr, MiJBUIIYETHCS
(aronnTo3, aKTUBYIOTHCS MEXaHI3MM 3arajibHOoi Ta IMYHOJIOTIYHOi PEaKTHUBHOCTI OpraHizmy,
IPUCKOPIOIOTHCS MIPOLIECH penapaTUBHOI pereHeparii.

[TpomyckaHHs yIbTpa3ByKy uepe3 pEYOBHHHU MPUCKOPIOE X1 PAAY XIMIYHUX pEaKIIiil.

Takox MMUPOKO B MEIUITMHI BUKOPUCTOBYEThCS 1HPpauepBore (1Y) BUnmpomiHIOBaHHS.

[HdpavepBoHi mMpoMeHi 3AaTHI BUKJIMKATH PIZHOMaHITHI CHPUATIWBI 3MIHH B PI3HUX
CHUCTEMax OpraHi3my, 10 BU3HAYa€ BUKOPUCTAHHS iX 3 JTIKYBaJIbHO-MPODUIAKTHIHUMH IILTSIMH.

B TkanmHax o0nacTi ONMPOMIHEHHS AKTHUBYETHCS MIKPOLIMPKYJIAIISA, BIIOYBAETHCS
PO3KPUTTS LIYHTIB, MiJABUILYETHCS CYyJUHHA 1 TKAHUHHA MPOHUKHICTh, ICTOTHO MPUCKOPIOIOTHCS
MeTaboiuHI TPOIECH, IO CIPHUSE BHIAJICHHIO 3 BOTHUINA 3amajieHHs (MOIIKOKCHHS )
NpOIyKTiB aBTouizy. [4] Ilix BIuIMBOM iH(pauepBOHUX MIPOMEHIB 3MIHIOETHCS YYTIUBICTh MIKIpH
- MIiJBUINYETHCS TAKTWIbHA YYTJIHMBICT 1 3HUXKYEThCS OonboBa. bonesacmokiiinmmBa fist
1H(ppauepBOHOTO BHUIPOMIHIOBAaHHS OOYMOBJIEHAa 3MIHOK UYYTJIMBOCTI PEIENTOPIB, 3HATTIM
Cra3MiB, JIIKBIAAIIE€IO TIMOKCIT Ta HAOPSIKY HEPBOBHX BOJIOKOH.

Pe3yabTaTu nociiakeHns. bynu BuBUYeH1 mpolenypu npoBeeHHs yiabTpadoHodpesa Ta
iH(ppauepBoHOTO ONMpOMiHEHHS. J[aHI METOAMKU B TEPANEBTUYHIN MPAKTUIII BUKOPUCTOBYIOTHCS
OKpEeMO.

VY naniii poOOTI NPOBOAUTHCA aHaji3 KOMIUIEKCHOTO BIUIMBY YIBTPa3BYKOBOTO 1
iH(ppayepBOHOTO BUIIPOMiHIOBaHb Ha OiosoriyHuUi 00'ekT. [[ng 1poro Oyno BIOCKOHAJICHO
OPUCTPIA JUIsL  yABTPA3BYKOBOi OOpOOKHM MiAHEOIHHMX MUTJAIMH TPH KOHCEPBATHBHOMY
JIKYBaHHI XpOHIYHOTO TOH3WIITY.

[Ipuctpii s ynpTpa3BYKOBOI Tepamii MUTAAIWH Ma€: YAbTPa3ByKOBHUH TeHEPATOP
(Y3I') 1, akyctuuHuii By3oa 2, (iKCyouwid TBUHT 3, XBUJICBOA-IHCTpyMEHT 4, 3i
CKOIIICHUM BHUIIPOMIHIOIOYHUM KIHIIEM, BBEJICHWW B KaHaJ IOJadl JIKapChKOT0 PO3YHHY 8
HECY4oro Kopmycy imrikaropa 6 i 3’eqHaHHU# 31 3MIHHOI BOPOHKOIO 7, sika Wi’ €IHaHA J0
Hecydoro kopmycy, mryuep 10 aias momadi JiKapCchbKOro PO3YMHY 13 CHCTEMH IMOJadvi B
KaHaJ iMIikaTtopa i CUCTeMy BiJBOJAY BiNpPanbOBAaHOTO PO3UYMHY 9 13 3MIHHOI BOPOHKHU 7,
10 BKJIIOYAE IITYLEp, NaTpyOOK, NBOXMO3ULIMHUN KpaH 1 e1eKTPOBIACMOKTYBaY; HECYUH I
KOpIyc imjgikatopa 6 BHKOHAaHMH B BUIJIAAI €JUHOrO €JIEMEHTY 13 BigOMBar0O40ro
yABTPA3BYK TOJIMEPHOTO MaTepially, BXIJHHUH OTBIp SKOTO 3 €QHAHUN 3 BXIJHOIO
HWTIHAPUYHOIO JUISHKOK XBHUJIEBOJIAa — IHCTpyMeHTa 4, IpH IbOMY Ha HECY4OMY KOpPITyCi
imrikatopa 6 BCTaHOBJIGHUW 13 MOXJIMBICTIO BBEJICHHS B BiJMOBIAHHWHN a3 Ha BXITHIN
NWTIHAPUYHINA YacTUHI XBUJIEBOJa — IHCTpyYMeHTa 4 (iKCyro4uii TBUHT 3 13 BiAOMBAIOUOTO
yIBTPa3ByK IOJIMEPHOTO MaTepialy, a Ha BHYTPIIIHIA MOBEpPXHI BXiZHOT'O OTBOPY
HECY4oro KOpmycy imurikatopa 6 BHUKOHaHI HOBITPSIHI 3a30pd B BUIJIAAI Na3iB pi3HOI
reoMeTpii; M0JaTKOBO BBeAEHI ONTHYHUN Onok 13 3 KoMmyraTopom, MiA’ €IHAHUM IO
BUIIPOMIHIOBAYiB 1H(QpPadYepBOHOTO Ta yIbTPagioNeTOBOro BHUIPOMIHIOBaHHS, a Ha
MOBEPXHI HECYYOro KOpmycy imrikaropa 6 po3mimeHuid ma3 11, B sSKuUH BCTaBISAETHCS
cBiTioBO 12, 3 ogHOTO OOKY MiIKIIOYEHUN JO KOMYTaTOpa, a 3 1HIIOTO BCTAaHOBJICHHUU B
3MIHHY BOPOHKY 7.
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[TporionyeThCcs Taka MeTOAMKAa pPOOOTHM NHPHUCTPOIO ISl YIbTPa3BYKOBOi Teparii
murgaiuH. Ha mowaTky mnpomeaypu YBIMKHYTH ONTHYHUK OJIOK B peXUM moaadi
iHppauepBoHOTO cBiTHA. Lle 103BOAUTH MiACUIUTH KPOBOOOIT, MiABUIIUTH MEMOpaHHY
OPOHUKHICTh KIITHH, 3HEOONMTH Ta MJOJATKOBO PO3KPUTHU JIAKYHH MHUTAQIHH IS
JOCSATHEHHS KPanioro eQpekTy IpH MoJajblIoMy IPOMUBAHHI JiKapChKUMU PO3YMHAMH ]
JII€0  yIBTPA3BYKY. YIIBTPa3BYK MIACHJIIOE JIIKAPChKI BJIACTUBOCTI PO3YUHIB JJIs
IPOMHBAHHS, a TAKOX 301JIbIIY€E X JUCHEPCHICTD, IO JO3BOJISE MOKPALTUTH TPOHUKHEHHS
JTIKapChbKUX PEYOBUH BIUIMOWHY ypakeHOI TKAaHWHHM MUTAAIHH. TaKoX YJIbTPa3BYK CIPHUSE
NPUCKOPEHHIO OOMIHHHMX TMPOIECiB B KJIITHHAX TKAaHWH, PO3NYIIYE CHOJIYyYHY TKAHUHY,
MiBUITYE TPOHUKHICTD MIKIPH 1 THCTOTEMAaTHUECKUX Oap'epiB, MOCHIIIOE TPaHCKANISPHUN
TPAHCIOPT PIAMH 1 PO3YMHHUX y HHUX PEUYOBHH, YHHUTHh MPOTU3ANAIbHY Ta
00J1e3aCOKIHINBY /1110. YIBTPa3BYK J0 TOTO X MOXE 3HUKYBATH MOOIUHY 110 JTIKapChKUX
PEYOBUH.

Puc. 1 IIpuctpiii 11 KOMIUIEKCHOTO BIUTMBY YJIbTPa3BYKOBUM 1 iH(ppauepBOHUM
BHUIPOMIHIOBaHHSIM

Hanpukinmi mpoueaypu MOXHa IMEpPEKIIOYUTH ONTUYHHMM OJIOK B pEeXHUM IMojadi
yabTpadioneToBoro CBIiTIA I KiHIEBO1 Ae3iHpekIii wmuraaaud. KoMmmiekcHUil BILIMB
IPHUCTPOIO IS yAbTPA3BYKOBOI Tepamii MUTJaJIMH MOBHUHEH MOKPAIIMTH TEpParneBTUYHHH
edeKT JIiKyBaHHS Ta MPUCKOPUTHU OJY)KaHHS IMalll€HTAa.

BucnoBok. [locmimkeHHs, MpoBeaeHI B JaHid poOOTi, MOKa3adu, MO0 KOMILUIEKCHE
3aCTOCYBaHHS YJIbTPa3BYKY Ta iHQpauepBOHOTO BUIIPOMIHIOBaHHS B HaBEJACHOMY MPUCTPOi
mil Yac BIUIMBY Ha O10JIOTIYHMM O0O0'€eKT WiABHUINYE CyMapHY e(EeKTHBHICTh IUX
TEparneBTUYHUX METOJMK. 3a pPaxyHOK BIUIMBY 1H(GPAYEpPBOHUM CBITIOM IiJCUIIOETHCS
KpOBOOOIr, MiABUIIYEThCA MeMOpaHHAa MPOHUKHICTh KIITHH, LIO0 CHPOILYE JTOCTaBKY
JTIKapChbKOI PEYOBHHU YCEpPEAMHY YpPaKEHOi MAUITHKA. A BIUIMB YJIBTPa3BYKOBHM
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BUIIPOMIHIOBAHHSIM MPUCKOPIOE KIITHHHUM MeTa0013M, IO CIIPUsE MBUAKINA pereHeparii,
Ta MiABUINYE AUCHEPCHICTH JIKAPCHKUX PO3YMHIB, IO MOJIMIIYE iX MPOHUKHICTH yriaud
TKaHUHH.

[Moganpmi JOCHIIKEHHS B LBOMY HANpsAMKY MOXYTh OYyTH CIpAMOBaHI Ha
NOKPAIIEHHS! KOHCTPYKTUBHUX Ta TEXHOJOTIYHUX MapaMeTpiB mpuiany, abo Ha po3poOKy
OuIbII €(PEKTUBHOTO TEPANEBTUUYHOTO METOAY, a00 Ha BHSABJICHHS 1HIIUX TEPANEBTUUYHUX
3ax0/iB (IHIIUX BUJIB BUIIPOMIHIOBAHHS, HAMPUKIA), K1 B MOEAHAHHI 3 YAbTPa3ByKOM Ta
iHppaYepBOHUM BHIIPOMIHIOBAHHSM JO3BOJSTH JOCATTH M€ KPANIOro TEPaneBTUYHOTO

edexry.

Posrnguyrtuit  mpuctpii  Moxke  OyTH  BUKOPHCTAaHMM  HE  TUIBKH B
OTOPUHOJIAPUHTOJIOTII, aje 1 MpH JIIKyBaHHI 3amajbHUX 3aXBOPIOBaHb, paH 1 paHOBOI
iHQexkuii B Xipyprii, akymepcTBi Ta riHEKOJIOTii, CTOMATOJIOri1, KOCMETOJIOTI] Ta iH.
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METO]I KOMILJIEKCHOT'O BO3JIEVMICTBHSI HA BHOJIOTMYECKHWH OBBEKT
YJIBbBTPA3BYKOBBIM U UHOPAKPACHBIM U3JTYYEHUEM

PYMBEIITA B.O., TEPEI[EHKO M.®., THATEMKO O.C., JIAILIEHKO O.T".

Hayuonanvnoiti mexnuueckuii ynugepcumem Yxpaunvr "Kuegckuti nonumexnHudeckui
uncmumym"

Heanb. CoBpeMeHHBIE HCCIIEOBAHUS MOKAa3ald, YTO OJHOMOMEHTHOE HCIOJb30BaHUE
HECKOJIbKUX TEpareBTUYECKUX METOJUK II03BOJISIET MOBBICUTH J(PPEKTUBHOCTH JICUEHUS
HEKOTOPBIX 3a00JICBaHUIA.

Metoauka. PaccMOTpeHBI COBpEMEHHBIE METOABI BO3JCHCTBUS Ha OMOJIOTHYECKHUI
O00BEKT YIBTPa3BYKOM W HH(paKpacHBIM H3IIyUYE€HHEM, KOTOPBIC HCIIOJIB3YIOTCS B TEpAIUU.
[IpenyoxkeHa  MeTOAWMKA  KOMIUIEKCHOTO  BO3JCHCTBUSI HAa  OMOJIOTHYECKUH  OOBEKT
yIBTPa3BYKOBBIM U MH(PPAKPACHBIM HM3IYYCHHUSIMH, a TaKK€ YCTPOMCTBO ISl yIbTPa3BYKOBOM
Te€panuy MUHJAINH, B KOTOPOM MCHOJIb3Y€ETCS JaHHBIN TEPANEBTUYECKUNA METO/.

PesyabTarel. Coderanue yiabTPa3BYKOBOTO M HH(PAKPACHOTO H3ITYYCHHH IO3BOJISICT
pacIIUPUTh CIEKTP TEepaneBTUYECKOrO0 BO3JACHCTBUS Ha OHOJNOTMYECKH OOBEKT: 3a CYET
BO3JCHCTBUS WH(MPaAKpPacCHBIM U3IyYEHUEM YCHIIMBAETCS KpPOBOOOpAIEHUE, TOBBIIIACTCS
MeMOpaHHasi MPOHUIIAEMOCTh KJIETOK, YTO OOJIerdaeT IOCTYH JIEKapCTBEHHBIX CPENCTB BIIyOb
nopaxéHHON 00JIaCTH; a BO3ACUCTBUE YIBTPA3BYKOM YCKOPSET KJIETOUHBIH METa0OJIM3M, YTO
MO3BOJISIET YCKOPUTh PEreHEepalnio, M IMOBBIIIAET JHUCIIEPCHOCTh JIEKAPCTBEHHBIX PAacTBOPOB,
Onmarogaps 4yeMy YBEIMYHMBACTCS OOBEM JICKAPCTBEHHOTO BEIIECTBA, MPOHHUKAIONIETO BIIyOb
TKaHHU.

KiroueBble ciioBa: yismpassyk, ungpakpacHnoe usnyuenue, mepanus, QoHogopes.
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METHOD OF COMPLEX IMPACT ON BIOLOGICAL OBJECT BY ULTRASONIC
AND INFRARED RADIATION

RUMBESHTA V., TERESHENKO M., GNATEIKO O., LYASHENKO O.

National Technical University of Ukraine "Kyiv Polytechnic Institute™

Purpose. Modern research has shown that the use of multiple-stage therapeutic methods
allows for greater efficiency in the treatment of certain diseases.

Methods. Article considers the modern methods of influence on biological object by
ultrasound and infrared radiation that are used in therapy. Also the method of complex impact of
ultrasonic and infrared radiation proposed and ultrasound therapy device for tonsils submitted,
which uses current therapeutic method. The combined effects of ultrasound therapy device for
tonsils should improve the therapeutic effect of treatment and accelerate recovery of the patient.
The combination of ultrasound and infrared radiation enhances tissue permeability, accelerate
metabolism, blood and lymph circulation, promotes better absorption of drugs and rapid
regeneration.

Results. Further research in this direction can be made to improve the design and process
parameters of the device, or to develop more effective therapeutic method or to detect other
therapeutic interventions (for example, other types of radiation), which in combination with
ultrasound and infrared radiation will achieve even better therapeutic effect.

Key words: ultrasound, infrared radiation, therapy, phonophoresis.
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