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RESEARCH OF ULTRASOUND SIGNAL PARAMETERS INFLUENCE ON BIOLOGICAL
STRUCTURES

Such problems as physical and biological modeling of processes that hold ultrasound influence on
bilayer membrane and development of a numerical method of qualitative rating during the therapeu-
tic procedure were submitted. Functional dependence of complex coefficient of ultrasound influ-
ence as function is set between the basic parameters of ultrasonic signal and changes in the exposed
cell, such as: thickness of membrane of cell, changes of temperature and concentration. The method
of quantitative estimation of efficiency of ultrasound influence on biological structures is worked
out, taking into account basic changes in a cell during a procedure.
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EKCIIEPUMEHTAJIBHI JOCJIJDKEHHS BIUIMBY IHTETPOBAHOI'O
KOTEPEHTHOI'O BUTTPOMIHIOBAHHS HA TIOKA3HUKHU KPOBI TEJIST

VI ononypa C.I., YCruba 0.0., Z)ﬂacmofcepdi AXM., Knouxo T.P., Z)CKMI/;IOK B.I
1)Haui0HaJZbHuzZ YVHigepcumem biopecypcie i npupoookopucmyeanus Yxpainu, m. Kuis, Yxpaina,
Z)HauiOHaﬂme? mexHiyHu yHigepcumem Yxpainu « KuigcoKutl noaimexniuHut iLcmumympy,
m. Kuis, Ykpaina

Y cmammi nasedeno pesynbmamu excnepumeHmanbHux O0O0CHIONCEHb BNAUBY [HMESPOBAHO20
BUNPOMIHIOBAHHS PO3POONEHUX NPULAOI8 HA HCUBL 00'€KMU HA NPUKAAOT X8OpUX MEApuH. /lns iKy-
BAHHS CEIMIOBUM BUNPOMIHIOBAHHAM IHME2POBAHUM OYIU BUKOPUCAHT PO3PODIIEeH] a8mopcyKi (i-
3iomepanesmuuni npunraou cepii «[IPOMIHb-12». Ilokazano, wo nodioni memoouxku ma anapa-
Mypa Moxcyms 6ymu 6UKOPUCAHI 0I5l IIKY8AHHS WUPOKO20 CNEKMPY 3aX80PI06AHb ) 2aNy3i eeme-
PpUHaproi meouyunu. Pesxxcumu pobomu nazepHux unpoMinoOeawie € ONMUMi3o8aHuMu 0is peceHe-
payii 6IonN02IUHUX CMPYKMYP, 30KpemMa Kposi, a makodc iMyHHUX QyHKYit opeanizmy. /s yoocko-
HAJIeHHST HABEOeHUX Memo0ie GNAUBY MA 3ACMOCYBAHHS NPUNAOI8 HeOOXIOHI NOOAIbUL OOCNIOHCEH-
Hs 3 MEmOoI0 CMBOPEHHS PEXCUMIE THMe2PO8AHO20 BNIUEY NOWUPEHO20 Oianda30Hy 4acmom eieKm-
POMACHIMHO20 GUNPOMIHIOGAHHS.

Knrouoei cnosa: inmezposane cgimiose sunpominto8ants, 0ionoziuni 0o'exmu, ¢hiziomepane-
6MUYHI NPULAOU.

Beryn. IToctanoBka 3a1a4u

Haii611b111 BaXJIMBUM aCleKTOM MPU 3aCTOCYBAaHHI (POTOMEIMYHUX MPHUIIAJIIB, 30-
KpeMa 3 BUKOPHUCTAHHSIM JIa3epiB, JJIsi OMPOMIHEHHS 010JIOTTYHUX TKAHUH € BUSBIICH-
HSl IPAKTUYHOI 3HAUYIIOCTI MPUHLHUITY PE30HAHCHOTO MOTJIMHAHHA, MEpeBipKa MOX-
JMBOCTI CEJIEKTHUBHOTO MOIIKO/KEHHSI BHYTPIIIHBOKIITHHHUX METa0oJITIB, Yy THX
BUITAJIKaX, KO iX abCOpOIiiiHI MaKCUMyMHU CITIBMAaJal0Th 3 JOBKWHOIO XBUJI BH-
MPOMIHIOBAHHSI.

BB enexTpoMarHiTHOrO BUIIPOMIHIOBAHHSI Ha KMB1 O10JI0T1YHI 00’€KTH CY-
MIPOBOJIKYETHCSI 3MIHOIO CTPYKTYPHOT'O CKJIay O10JIOTIYHOI TKAaHWHU, 3MIHOIO €Hep-
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TeTUYHUX TIapaMeTpiB Ta METAa0OJIYHUX PEeakiliii opraHiaMy B nuomy. HaraibpHoro
npo6JIeMOI0 Cy4acHOT MEIUIIMHKU € CTBOPEHHS HOBHUX METOJMK, HOBOI TEXHIKH, IO
3a0€3Meuyl0Th IHTCHCUBHUN JIIKYBaJbHUN Pe3ynbTarT 0e3 moOidyHuX edekTiB. Y 1bo-
My CEHCI aBTOPCHKUMU JNOCiipKeHHsMH [1, 2, 3] 3anpornoHoBaHi 3acaau moOya0BH
CUCTEM, IO MOJATAI0OTh Y (POPMYBaHHI IHTETPOBAHUX PEKUMIB BUIPOMIHIOBAHHS TSI
HEMEJMKAMEHTO3HOT0 BIUIMBY Ha KUB1 1cTOTU. Hapasi Takox iCHye MeBHa KIIbKICTb
IpUIAJIIB, SIKI IPU3HayYeH1 i (i310TepaneBTUYHOTO 3acToCyBaHHs [4, 5], mpoTe pe-
AKUMHU iX POOOTH HE 3aBXK/IM y3rOJIKEH1 31 CHEKTPaIbHUMU XapaKTepUCTUKaMHU 010J10-
TIYHUX CTPYKTYp opranizmy. ToOTo JiKyBaHHS MOAIOHUMU MPUIAJAMHU HE € ONTHMI-
30BaHUM JJI1 CTUMYJISILIT pereHepariii 010J0T1YHUX TKaHUH. OTXe, TOCHIIKEeHH 010-
JIOTIYHOTO e()eKTy BiJl BIUIUBY BUIIPOMIHIOBAHHS CBITJIOBOTO [1alla30HY 3 PI3HUMHU
peKUMaMU MalOTh BEJIMKE 3HAYCHHS /IS MOJATBIIOTO PO3BUTKY MEIUYHUX (i3ioTe-
paneBTUYHUX 3aC001B, YIOCKOHAJICHHS PEXUMIB X poOOTH Ta JIIKYBaJIbHOI Aii. 3Bif-
CLJIsl BUIUTMBAE 3a/1a4a JTOCIHIDKEHHS BIUIMBY MapaMeTpiB BUIIPOMIHIOBAHHS Ha KPOB
SK HaO1IbIII 3aCTOCOBAHOTO O10JI0TTYHOTO 00’ €KTA.

KorepenTtHe BUIIPOMIHIOBAHHS CBITJIOBOTO Jiana3oHy aKTUBHO BIUIMBAE Ha CIO-
Jy4YHY TKaHHUHY >KMBOTO OpPraHi3My, OCOOJIMBO Ha KpOB 1 JIM(QY, IPHU LOMY 3HAYHO
HiABUILYETHCS IMyHHHI CTaTyc, MOOLTI3yIOThCSl 3aXUCHI pe3epBH opranizmy. [lose-
JICHO TO3WTUBHUY BIUIMB Ja3€PHOTO BUIIPOMIHIOBAHHS HA MiKPOIMPKYJIAIIIO KPOBI,
0CO0JIMBO B MICIISIX 3allajeHHs], IPU OJHOYACHOMY YIIIJIbHEHHI CTIHOK CYJIUH 1 3Me-
HIIEHH1 iX NpoHUKHOCTI [6]. [Ipu nazepHOMy ONMpPOMIHEHHI MIJBUILYETHCS 00’ €MHA
JI0JI1 MIKPOCYJIMH 1 TOKPAIILYEThCS SIKICTh €pUTPOLMTIB [7]. Bimomo, 110 BIUMB sa3e-
PHOTO BUIIPOMIHIOBAHHS 3MEHIIY€E O1b, Ji€ JECEHCHUOLTI3yroYe, a TaKOX YUHUTH
npoTtu3anayibHy Air0. [1i7 1i€r0 BUMPOMIHIOBAHHS 3MIHIOIOTHCS €JICKTPOHHI XapaKTe-
puctuku O6iojoriyHo akTUBHHUX TOYOK (BAT), ymopsinkoByeTbes pyX 10HIB, y HACIi-
JIOK YOT0 MOCHJIIOETHCS IMIUIBHICTD 1 pyXJIUBICTh HOCIiB cTpyMmy B BAT 3a fii kiiTuH-
HUX 1 MDKKJTITHHHUX MTOTEHITIATIB [6].

Taxk, 3acrocyBanHs BuNpoMiHiOBaHHsA npuiaaiB cepii «I[IPOMIHb-12y», nanpu-
KJIaJl, CTUMYJIIO€ METa0OJIIYH1 TIPOLIECH B KIITHHHIN CTPYKTYpi pyOII€BOTO YTBOPEH-
HSl, SIKI TIPU3BOJSTH /10 TOKpAIIEHHS OOMIHY PEYOBHH Ta 10 3HAYHOTO 3MEHIIICHHSI
PO3MIpiB 1, BPEIITi, 0 3HUKHEHHS PYOIls, sIK OYJ0 JOBEACHO aBTOPCHKUMH JOCII-
mxeHHsmu [3].

[IpoTe moci He MOCHIIKYBAIUCh HACHIAKU (POTOCTUMYJIALIT IHTETPOBAHUM KOTe-
PEHTHUM BHIIPOMIHIOBAHHSM OPTaHi3My TBAapHHH MPH 3aXBOPIOBAHHSIX Ha JUCIICTI-
Cit0, OpOHXOMHEBMOHIIO. ToMy MeTa poOOTH ToJsirajia y JAOCTIIHKEHHSIX 3arajJbHOTO
CTaHy Ta MOKAa3HUKIB KPOBI XBOPUX TEJIAT.

Marepiaau i MeTOAU eKCNIEPUMEHTAJIBLHUX JOCTIIKEHb

Pexxumu pobGoTu 3actocoBanux B ekcniepumeHnTi npunafaiB «[ IPOMIHb-12» pea-
Mi3YIOTh CHUTBHY B3a€MOJII0 CBITIIOBHX KOT€PEHTHHX BUIPOMIHIOBaHb (JIOBXKUHOO
xBwii 0,65 MKM 1 qoBxkuHORO XBrti 0,531 MKM), MOAY/IbOBAHHUX 10 YacTOTi. [IpH 1160-
My BIUIUB €JEKTPOMATHITHUX TOJIB 3AIMCHIOE MikpoaedopMallii KIITUHHHX MEM-
OpaH, OUTIMEMOpPaHHUX 30H, a TaKOX 3MIHM BEIIMYMHU MEMOPAHHOTO MOTEHIIIANy.
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EdexTn Big BIIMBY 1HTErpOBAHOTO BHIPOMIHIOBAHHSA Ha OlOTKAaHWHMU 0Oa30BaHi Ha
MIJCUJICHH] MPOIECIiB META00I3MYy, SIKi 3aJie’KH1 B1J MeMOpaHHOT pIBHOBAru B KJIi-
TUHHUX CTPYKTypax >XKUBUX 00’€kTiB. ToMy mpuiiagy yTBOPIOIOTH IHTETPOBaHY (hi3i-
OTEparneBTUYHY XBUIKO Yy OIOJOTIYHUX CTPYKTypax 3 MOXJIMBICTIO 3BOPOTHBHOTO
3B’SI3KY.

ExcriepyMeHTanbH1 JTOCHIKEHHs] BIUTUBY €JIEKTPOMArHiTHOIO BUIIPOMIHIOBAHHS
ONITUYHOTO Jliara30Hy Ha CTaH KPOBI TBapWH MPH MEBHUX 3aXBOPIOBAHHSAX MPOBOIH-
muck y HAD' «BenukocHituHebke iM. O. B. My3nuenka» HanioHaiibHOTO yHIBEpCHUTE-
Ty Ol0pecypciB 1 MPUPOJOKOPUCTYBAHHSA YKpaiHu. [[ns ekcriepumeHTiB Oy oOpaHi
HOBOHAPOJIKEH1 TensATa 1 Tensita BiKOM 2-3 — Micslll. TBapUHU KOHTPOJIBHOI TPYMHH
(KOHTPOJIB) OyJM KJIIHIYHO 3I0POBMMH 1 HE OMPOMIHIOBAIKCA. XBOPI HA AMCIIETICIIO
HOBOHAPOJIKEH1 TEJSITa MEPINOi TOCHITHOI TpynH (I0ciia 1) onmpoMiHIOBAIHMCS KOTe-
PEHTHUM BUIIPOMIHIOBaHHSIM (710 5 MBT) mosxkunan xBuii 0,65 MKM, TensiTa Apyroi 10-
CiiiHO1 Tpymu (Iochia 2) - KOTepeHTHUM BUIIPpOMiHIOBaHHSM (3,5 MBT) noBXHHN XBU-
mi 0,531 MM, TensTa TPEThOi NOCHITHOT TpynH (Aociia 3) — IHTEerPOBaHUM KOTEPEHT-
HUM BUIIPOMIHIOBaHHSM JoBkuHM xBum 0,65 MM ta 0,531 mxm. YerBepra rpyna
TBapuH (mocmin 4) 6yna chopMoBaHa 3 XBOPHX Ha OPOHXOIMHEBMOHIIO TEJAT 2-3 Mics-
yHOTO BiKy. OnpOMiHEHHS 3/1IHCHIOBAJIA IHTETPOBAHUM KOTE€PEHTHUM BUIIPOMIHIOBAH-
HaM aoBxuaM XBuii 0,65 MM Ta 0,531 mxM. OnpoMiHEHHS 311MCHIOBAIU 3 YaCTOTOIO
Moayssiii 10 I'i mpoTsAroM TphOX XBHIMH Y TPHOX O10J0TTYHO aKTUBHUX TOYKAX, SAKI
BIJINOBIJIAlOTh 3a 3MIIHEHHS 3arajbHOTO CTaHy opraHizmy. OTe, JOBEJICHO MO3UTHB-
HUM BIUIMB Ja3epHOi aKyyHKTYpH Ha pi3HI OaratopiBHEB1 pedIeKTOpHI Ta HEUpPOTy-
MOpaJIbHI peakKilii Opra”i3My TBApUHU, BHACIIAOK YOTO CTUMYIIIOETHCS CUHTE3 TOp-
MOHIB, TOKPAILY€ETHCS UUPKYIISILISA KPOBI Ta 1iMpHU B TKAHUHAX ToIO [8, 9].

Pe3ysnbTaTi T2 00rOBOpEeHHS

[Ticnst mpoBeACHHS YOTUPHOX ONMPOMIHEHb TBAPWH JIA3€POM 3 1HTEPBAIOM Y TPH
100U, B KpOBI TBapWH YyCiX NOCTIIHUX TPYN BCTAHOBJIEHO BIPOTITHE ITiABUIICHHS
BMICTY T€MOTIJIOOIHY: y TeNAT nepiioi rpynu — Ha 37% y MOPIBHSHHI 3 BUXITHUMHU
AaHuMH 1 Ha 15 % y MOpIBHSIHHI 3 UM MOKa3HUKOM Y TEJSAT KOHTPOJIbHOI TPYIH; Yy
TensT Apyroi rpynu — Ha 14% 1 16,6% BIANOBIIHO; y TENAT TPEThOI IPynu — Ha
19,7% 1 22,7% BIANOBIAHO; y TENSAT 4eTBEpTOi rpynu — Ha 15,8% 1 16,6% Bianosia-
HO (IMB. TaOJIHIIIO).

[lix yac 3amajyieHHs1 y MICIII MAaTOJOTIYHOTO MPOIECY HAKOMUYYIOThCS HEIOOKUC-
HEHI MPOJYKTH, SIKI € TOKCHYHUMU i opraHizmy. B nazepa uepe3 BAT, Hesa-
JICKHO BIJl 3aXBOPIOBAHHS, CHpPUsE MIABUILCHHIO BMICTY reMorjio0iHy B KpoBi. 3a-
BISIKA I[bOMY KHMCEHb HAJIXOIUTh JI0 OpTaHiB i TKaHWH, J¢ WOTO HEJOCTaTHHO, BILIH-
Ba€ Ha OKMCHEHHS TOKCHHIB Ta iX 3HEIIKO/DKEHHS B OpraHi3Mi, 10 B MOJAIBIIOMY
CHpUS€ OJIy>KaHHIO TBAPHUH.

VY KpoBi TeNAT Mepuioi, Apyroi i TpeThoi AOCHIAHUX TPYyN Ha MOYaTKy BCTaHOBIIE-
HO 3MEHIIEHHS KUIBKOCT1 €pUTPOIIUTIB Y TOPIBHSAHHI 3 BUXIIHUMH JaHuMu Ha 27,0,
7,1 1 7,9%, BignosigHo. Ile MOKHa TOSICHUTH 3TYIIEHHSM KPOBI BHACIIIOK JETiIpa-
Tallii OpraHi3My XBOpPHX Ha JUCHEICII0 TBAPUH.
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Tabmuns. [TokazHuKM KPOB1 TEAT A0 Ta MICIs BIUIMBY HA X OpTraHi3M IHTETPOBa-
HUM JIa3epHUM BUIIPOMIHIOBaHHSM, N = 4

[Tokazuuku | 'emoro- Eputpo- | Jleiiko- | [lammuko- | Cermento- | Mono- | Jlimgo-
OiH, T/ uutH, T/n | uuTwy, snepHi, % | sgepHi, % | IUTH, uutH, %
I'/n %
70 92,5 7,7 9,3 6,0 34,0 4,0 54,0
OIIPOMi- +9,04 +0,8 1,7 +1,92 +2,89 +0,48 +39
— | HeHHs
-E( micys 126,7** 563 * 9,05 8,0 16,0** 6,0 72,0**
8 | onpomi- +3,21 +0,3 +04 +57 + 2,89 +0 +14
S| Henus
hi (o) 112,3 59 13,4 9,3 28,7 47 56,0
OIpoMi- +1,72 +1,1 +6,2 +2,25 + 064 +1,6 +29
o | HEHHS
-E iCIst 128,3* 55 9,8 8,0 29,0 47 57,7
8 | ompomi- * 6,06 0,9 0,6 +48 +8,7 +1,6 +13,2
| Henns
hi (o) 108,3 6,32 10,2 11,7 30,0 12,0 44,0
OIpoMi- + 4,02 +0,8 +0,8 +2,25 +6,8 +29 +29
cn | HEHHS
-E iCIst 135,0* 5,85 9,4 57 22,0 10,0 62,0**
8 | ompomi- +7,23 +0,8 +0,8 +2,25 +29 +29 +29
| Henns
hi (o) 108,0 5,18 7,3 6,7 32,7 2,0 56,3
OIpoMi- +29 +0,6 +0,8 +1,6 + 3,05 +0 2,7
< | HEHHS
-E iCIst 128,3* 6,7* 11,95** 10,0 25,0 5,0%* 59,5
8 | ompomi- +64 +0 +1,1 +43 +94 +0,7 +14,1
| Henns
hi (o) 110,0 7,25 6,3 6,0 28,0 4,0 48,0
OIpoMi- +1.2 +0,12 +0,2 +0,5 +1,92 +0 +0,5
2 | HeHHA
& [micun 110,0 6,95 9,65 7,0 213 40 | 506
Z | onpomi- +1,7 +0,14 +0,3 +0,5 + 2,57 +0 +0,6
= | HeHHs

[Mpumitku: p < 0,05*, p < 0,01**, p <0,001***

[Ticns mpoBeseHHST YOTHPHOX OMPOMIHEHb TBAPUH JIa3€POM CHUMIITOMIB JHMCHEINCIT y
HUX HE CIOCTepIrajiocs, piBE€Hb JAerijipaTallii 3HUKYBaBCsA, a BMICT PIIKOI YaCTHUHU
KpoB1 301sblryBaBcs. [licist 3acTocyBaHHS Ja3epHOTO OMPOMIHEHHS Y KPOB1 TBapHH
YETBEPTOi JOCIIHOI IPYIU KUIbKICTh €pUTPOLUTIB 301IbIIMIacs B 1,3 pa3u, y nopi-
BHSIHHI 3 BUXIJTHUMH TOKa3HUKaMH, 110 CBIIYUThH MPO CTUMYJIIOIOYHUHN BIUIUB Jiazepa
Ha epUTPOIIUTOIIOES.

[Tpu migpaxyHKy KUIBKOCTI JIUKOLUTIB y KPOBI TEJIAT, XBOPUX HA JUCHEMNCIiO, 10
3aCTOCYBAHHS JIa3€PHOTO OMPOMIHEHHS OyJI0 BCTAHOBJICHO TEHCHIIIIO 3MiH, aHAJIOTi-
YHY €PUTPOIMTAM, [0 TAKOXK MOSCHIOETHCS CTYIICHEM JIeT1ApaTallii OpraniaMy XBOpUX
TensT. KimbKiCTh JEMKOIUTIB B KPOBI TBAPUH YETBEPTOI JOCIIIHOI TPYITH MiCIs BILIU-

164

Bicnuxk HTYY “KIII”. Cepia IIPH/IA/IOBY/ITYBAHHA. — 2011. — Bun. 41




Ilpunaou i cucmemu diomeoudHUX MEXHON02IH

By ja3epa Ha BAT 36unbmmnacs Ha 39,3% y NOpiBHSAHHI 3 BUXITHUMH [MOKa3HUKaAMHU,
[0 BKa3y€ Ha BUCOKUN CTUMYIIIOIOUHMIA €(PEKT KOTEPEHTHOTO 1HTErPOBAHOTO BUIIPOMI-
HIOBaHHS J0BXuHU xBuim 0,65 mxMm Ta 0,531 MKM iMyHHOTO cTatycy opranizmy. L{po-
MYy € MiITBEP/KEHHS 1 B 3MiHAX, SIK1 BIIOYJIMCS Y BUJIOBOMY CKJIaJll JIGHKOITUTIB (TUB.
Tabs1.). Tak, y KpoBI TBapHH YCiX TPyl BCTAHOBJIECHO 30UIBIIICHHS KUTBKOCTI MOJIOAMX
($bopM — NaaMYKOAIEPHUX HEUTPO(IIIB 1 3MEHIIEHHS KIJIBKOCTI cTapimux (Gpopm — cer-
MeHTOsiIepHUX HerTpodutiB. Lle 3pyleHHs € XapakTepHUM JIJIsl JIETKOTO MPOTIKAHHS
TOCTPUX 3aMajbHUX TMPOIECIB 3 BIJHOCHO CHPUATIMBUM TiepeOirom. 30iTbIICHHS
KUTBKOCTI MOHOITUTIB y KpPOBI TBapHWH IEPIINOI 1 YETBEPTOi AOCTIAHHMX TPYIT ITiCIA
3acTOCyBaHHs Jjaszepoteparii B 1,5 1 2,5 pa3u, BIANOBIIHO, MOPIBHSHO 3 BUXITHUMU
JaHUMH, BKa3y€ Ha 3aBEpIICHHS 3alalbHOTO Tporecy. HemocToBipHe 3MEHIICHHS
KUTBKOCTI MOHOIIMTIB y KPOBI TBApWUH TPETHOI JOCITIHOI TPYMIH MICIS 3aCTOCYBAHHS
na3eporepamii B 1,2 pa3u, y MOPIBHSHHI 3 BUXIJTHUMH JTaHUMH, € 3aKOHOMIPHUM
TUMYaCOBHUM SIBUIIIEM, SIKE HE Ma€ OLIHIOBATHCS SIK HECTIPUATIUBE (IUB. Ta0I1.).

BupaxkeHicTh TEHKOIUTO3Y MiA JI€I0 1HTETPOBAHOTO €JIEKTPOMArHITHOTO OMPO-
MIHEHHS, TOPAJT 13 TO3UTUBHUMHU 3MIHAMHU Y BUJIOBOMY CKJIaJll JIEHKOIUTIB, € MOKa3-
HUKOM BHCOKOT PEaKTUBHOCTI OpPTaHi3My TBapWH. 301IbIIEHHS KITLKOCTI JIIM(OIIUTIB
y KpOB1 JIOCHITHMX TBapWH MICJIS 3aCTOCYBaHHS Jla3epoTeparii, 0€3 CyTTEBUX 3MiH
BMICTY IéMOTJIO0IHY 1 KUJIBKOCTI €PUTPOILUTIB, TAKOXK € CIPUATIUBUM MOKA3HUKOM,
SIKUH CBITYUTH TIPO BUY)KYBaHHS TBapHH.

BucHoBku

Otxe, ofepkaHi HAMH pe3ybTaTH CBIAYATh MPO CTUMYJIAIIIO 3arajiIbHUX MEXaHi-
3MIB aJlanTalii Ta IMyHHOI pEaKTUBHOCTI, & TAKOK PO BIAHOBJIEHHS (DYHKIIOHAILHOTO
CTaHy OpTaHi3My TBapHH MiJ JI€I0 HU3bKOCHEPTETHYHOTO EJICKTPOMArHiTHOrO BUIIPO-
MIHIOBaHHS ONTUYHOTO JAiama3ony uepe3 bAT opranizmy.

3acTocoBaHl METOJIM Ta PEeKUMHU (Pi310TEPANIEeBTUYHOTO BIUIMBY HU3bKOIHTECHCHUB-
HUM IHTETPOBAaHUM BUITPOMIHIOBAHHSIM MOXXYTh OYTH MEPCTICKTUBHUM HAIIPSIMOM PO3-
BUTKY JIa3€pPHUX MEIWYHUX TEXHOJIOTIM MPHU MPOBEACHHI JTOCIIIKEHb 3 pereHeparii
O10JIOTIYHMX TKAHWH 3 BHUKOPUCTaHHSIM €EHeproodesmeuHux pexkuMiB. [Ipu mpomy
JOCTDKEHO  JMHAMIKY  3aCTOCYBaHHsS  3alpPOIMOHOBAHOTO  CHOCOOY  BIUTUBY
IHTErpoBaHOI0 (Pi310TEepaNIEeBTUYHOIO XBUJICIO HA JKHUB1 OPTaHIi3MH 3 IEBHUMU NATOJIOT -
smu. [IpoTe s yaockoHalIeHHs] HaBEIEHUX METOJIB 3aCTOCYBAaHHS MPHIIAIIB HEOO-
X1/IHI MOAAJBII JTOCII/HKEHHSI 3 METOI0 CTBOPEHHSI PEKMMIB IHTEIPOBAHOTO BIUIMBY
MOIIKMPEHOIO /1aa30Hy YacTOT €JIEKTPOMArHiTHOro BUIpoMiHtoBaHHs. [lonansi go-
CJIIJKEHHS TaKOK IMOB’sI3aH1 3 PO3MIMPEHHSIM €KCIIEPUMEHTIB 100 IHIIUX 3aXBOPIO-
BaHb TBAPHUH.

Jlirepatypa

1. Tumuuk I'.C. Interposani diziorepanesruuni cucremu TOHTOP: monorpadis / I'.C. Tumuuk,
B.1. Cxuirok, T.P. Knouko. — K.: HTYY «KIIl», 2007. - 216 c., in

2. Tomnonypa C.I. locmimkeHHST CTUMYJISIIIT 3aXUCHAX (QYHKIIH OpraHi3My iHTETPOBaHHM EJIEKT-
poMmarHiTHUM BunpomiHioBanHaM / C.I. Tomonypa, A.X.M. Jlactxepai, T.P. Kinouko Tta inm. //

Bicnux HTYY “KIII”. Cepin IIPH/IAJJOBYAYBAHHA. — 2011. — Bun. 41 165



Ilpunadu i cucmemu HiomeduuHUX MExXHO102iul

BicHuk HarioHanbHOTO TeXHIYHOTO yHiBepcUTETy YKpaiHu «KUiBCHbKUIT MOMITEXHIYHUHN 1HCTH-
ty™». Cepist [IPUJIAJJOBY IYBAHHS. - Bum. 35. — 2008. - C. 154-159.

3. Tlarent Ha kopucHy mozenb 38208 Ykpaina, MKII (2006) A61N 5/06. Crioci6 nmpodilakTUKH i
mikyBaHHs pyOueBux yrBopeHb / A.X.M. Hdactxepau, T.P. Knouko, B.I. Ckuitok. 3asBka Ne
2008u09915. 3assn. 30.07.2008. IIpioputet 25.12.2008. Ony6:1. 25.12.2008. bron. No24.

4. MocksuH C.B. OcHoBbl nazepHoii Tepanuu: MoHorpadus / C.B. MocksuH, B.A. byitnun. — M.-
Teeps: OO0 Usn-Bo «Tpuanmar, 2006. - 256 c.

5. Teitnuny A.B. BHyTpuBenHoe naszepHoe oonyuenue kposu / A.B. T'eiinui, C.B. MocksuH, [.A.
A3uz0B. — M.-TBeps: OO0 «U31-Bo «Tpuana», 2006. — 144 c.

6. Muxaiumrok M.M. JlikyBaHHsS npiOHUX JOMAIIHIX TBAPWH 3 BUKOPUCTAHHSM HETPAJUIIIHUX
meToxiB / M.M. Muxaiintok, B.5I. Konecuuk, B.JM. Jlo6euskuit. — K.: TIT «"padika», 2006. —
60 c.

7. AcumoB M.M. CtumynupoBaHHue a3poOHOr0 MeTaboIM3Ma KIEeTOK HU3KOMHTEHCHBHBIM Ja3ep-
HbIM m3nydeHueM / M.M. Acumos, P.M. Acumos, A.H. PyounoB u ap. // Jlazepnas meauiuHa.
—2007.—Towm 11, Bemm. 2. - C. 53.

8. HWutommu B.M. Broctumyrnsnus tydom naszepa u 6uorurazma / B.M. Uatommn, [1.P. Yekypos. —
Anma-Ara: Kasaxcran, 1975. — 120 c.

9. Tlerpor B.A. OCHOBBI 3JEKTPOITYHKTYPHOH pediieKkcoTepanuu KpymHoro poratoro ckora / B.A.
[letpos, B.®. Mycuenxko, A.A. IBanaukoB. — Cymsr: Ko3anpkuii Ban, 1997. - 104 c.

References

1. Tymchyk G. S. Integrated physiotherapy TONTOR systems: monograph / G. S. Tymchyk, V. L.
Skytsiouk, T. R. Klotchko. — K.: NTUU «KPI», 2007. - 216 p. [ukr]

2. Golopura S. 1. Investigation stimulation of organism protective function by integrated electro-
magnetic radiation / S.I. Golopura, A.H.M. Dastjerdi, T.R. Klotchko etc. // BULLETIN of Na-
tional Technical University of Ukraine “Kyiv Polytechnic Institute”. Series INSTRUMENT
MAKING. - No 35. - 2008. - P. 154-159. [ukr]

3. Patent 38208 Ukraine, MKII (2006) A61N 5/06. Means of prevention and treatment of scars /
A.H.M. Dastjerdi, T.R. Klotchko, V. I. Skytsiouk. Appl. Ne 2008u09915. 30.07.2008. Prior.
25.12.2008. Publ. 25.12.2008. Bul. Ne24. [ukr]

4. Moskvin S.V. Foundations of laser therapy: monograph / S.V. Moskvin, V.A. Builin. — M.-
Tver: LTD Publishing house «Triada», 2006. - 256 p. [rus]

5. Geinitz A.V. Intravenous laser irradiation of blood / A.V. Geinitz, S.V. Moskvin, G.A. Azizov.
— M.- Tver: LTD Publishing house «Triada», 2006. — 144 p. [rus]

6. Mihailiouk M.M. Treatment of small home animals with use of untraditional methods / M.M.
Mihailiouk, V.Ja. Kolesnyk, V.I. Liubezky. — K.: POE «Grafika», 2006. — 60 p. [ukr]

7. Asimov M.M. Stimulation of aerobian metabolism of cells by low intensity laser therapy / M.M.
Asimov, R.M. Asimov, A.N. Rubinov etc. // Laser medicine. — 2007. — T. 11, No 2. — P. 53. [rus]

8. Inioushin V. M. Biostimulation of laser beam and bioplasm / V. M. Inioushin, P. R. Chekurov.
— Alma-Ata: Kazahstan, 1975. — 120 p. [rus]

9. Petrov V.A. Foundations of electropuncture reflex therapy of bovine animals / V. A. Petrov,
V.F. Musienko, A. A. Ivannikov. — Sumy: Kozatzkyi val, 1997. - 104 p. [rus]

Ve TI'osomypa, Y0.0. Ckuboa, 2AX.M. Hactxepau, AT.P. Kiouko, 2B.M. Crumiox
1)Hauu0Ha/szsz7 VHUBepcumem Ouopecypcos u npupoooUcnonb3oeanus Yxpaunol, e. Kues, Yxkpauna,
2 Hayuonanvholti mexuuueckutl ynusepcumem Ykpaurvl «Kuesckuti noIumexnuyeckui uHcmu-
mympy, 2. Kues, Ykpauna

OKCITEPUMEHTAJIBHBIE UCCJIEJOBAHU A BIIMAHUA UHTETPUPOBAHHOI'O
KOI'EPEHTHOI'O U3JIYUYEHUA HA ITOKA3ATEJIM KPOBU TEJIAT

B crarbe npuBeneHbl pe3yabTaThl IKCIIEPUMEHTAIBHBIX UCCIIEOBAaHUN BIUSHUS UHTETPUPOBAH-
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HOTO M3JIy4eHUs pa3pabOTaHHBIX MPUOOPOB Ha KUBbIE OOBEKTHI Ha pUMepe OOJbHBIX KUBOTHBIX.
Jlis JiedeHus] CBETOBBIM MHTETPUPOBAHHBIM U3TyYeHHEM OBLIM HCIOJIb30BAHbI pa3paboTaHHbIE aB-
Topckue uznorepanesruieckue npuodopsl cepunt «[IPOMIHb-12». [Tokazano, 4to mogo0HbIE Me-
TOJAMKH U anmaparypa MOTYT ObITh UCIIOJIb30BAHBI AJIs JIEYEHUS IIMPOKOIO CIeKTpa 3a00JIeBaHUM B
00JIaCTH BETEPUHAPHOM MeIUIMHBI. PeXumbl paboThl Ja3epHBIX M3IydaTened ONTHUMHU3UPOBAHBI
JUIS pereHepaluyd OMOJIOTMYECKUX CTPYKTYpP, B YACTHOCTH KPOBH, a TaKKE€ MMMYHHBIX (DYHKIIHHA
opranusMma. /J{is ycoBepIIeHCTBOBAHUS IPUBEIEHHBIX METO/I0B UCIOIB30BaHUS TPHOOPOB HEOOXO-
VMBI TaJbHEUIINE UCCIIEN0BAHNS C LENbI0 CO3JaHusl PEXKMMOB UHTETPUPOBAHHOIO BIMSIHUSA pac-
LIUPEHHOI'0 IAANAa30Ha YaCTOT 3JIEKTPOMAarHUTHOIO U3JIy4EHHUS.

KutoueBble cj10Ba: MHTETPUPOBAHHOE CBETOBOE M3Iy4YeHHE, OMOJIOrMYecKre OOBEKThI, (hPU3NOTe-
parneBTUYECKHE TIPUOOPHI.

U3.1. Golopura, Y0.0. Skyba, ?A.H.M. Dastjerdi, ?T.R. Klotchko, ?V.I. Skytsiouk

UNational University of life and enviromental sciences of Ukraine, Kyiv, Ukraine

2)National Technical University of Ukraine “Kyiv Polytechnical Institute”, Kyiv, Ukraine
EXPERIMENTAL STUDY OF INFLUENCE OF NTEGRATED COHERENT RADIATION AT
INDICATORS OF CALF BLOOD

The results of experimental studies on the effect of radiation integrated devices designed for living
objects on the example of sick animals. For the treatment of light emission were used integrated
authors developed a series of physical therapy equipment "Promin-12." It is shown that similar
techniques and equipment can be used to treat a wide range of diseases in veterinary medicine.
Modes of operation of laser emitters are optimized for the regeneration of biological structures,
including blood and immune functions. To improve these methods use devices will require further
research to develop an integrated mode of influence extended range of frequencies of
electromagnetic radiation.

Keywords: light integrated irradiation, biological objects, physiotherapy instruments.
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