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1. Hassa

IIITAM BAKTEPI BACILLUS SUBTILIS IMB B-7724 - ITPOJIYIIEHT
HUTOTOKCHUYHUX PEHOBUH 3 IMTPOTUITY XJIMHHOIO JIEHO

2 mynker. Taayse Texmin (Ky/u BiIHOCHTBCS | /1e MoKe BHKOPHCTOBYBATHCK, U151 OT0).

Kopucna monens, 110 3asBIS€ThCS, HAJICXKUTh A0 raidy3l MIKpoOioiorii i
010TE€XHOJIOT11, a came KyJIbTUBYBaHHS MIKpOOPIaHi3MiB - mtaMiB 6akrepiit Bacillus
subtilis, 1 Moke OyTH BUKOpUCTAHUMN JIJIsl OZIep>KaHHA 010J0T1YHO aKTUBHUX PEYOBUH
JIEKTUHOBO1 Ta MPOTEa3HO1 MPUPOJU 3 HUTOTOKCUYHOIO AKTUBHICTIO BIAHOCHO 0

MyXJIMHHUX KJIITHH.

3. mynkT PiBeHb TexHikm

(Binomi koMmo3uuii, npenapaTu Ha JaHUH MOMEHT, iX HeJO0JIiKH).

Bimomi mramu Bacillus subtilis IMB 7025, Bacillus subtilis 316M Ta
Bacillus polymyxa 102 KJVY, saxi npoaykyioTh O10JOT1YHO aKTHBHI PEYOBHUHHU
JIEKTUHOBOT Ta MPOTEA3HOI MPUPOIH 3 MPOTUNYXIMHHOI akTUBHICTIO [1]. [IpoTe, ix
IPOJIYKTUBHICTh HE 3a0e31edye HeOOX1THUN PIBEHh OCTAHHBOT.

Haii6iapm 6JM3bKUM IITAMOM J10 3anpornoHoBaHoro € Bacillus subtilis
IMB B-7025 [2], skuii mpoaykye O10JOTI1YHO aKTHUBHI PEYOBHHH JIEKTHHOBOI
OPUPOAN 3 IUTOTOKCHYHOIO TMPOTUIYXJIMHHOK AaKTHUBHICTIO BIJHOCHO O
MyXJUHHUX KIITHH PI3HOTO TicToreHe3dy (capkoma 37, ameHokaprmHoma Epiixa,
mimpoma NK/Ly, nimpocapkoma OH-2, mnazmoruroma OH-3, kapumHOMa JereHi
JIstoic). IlopiBHsHO 3 BuIIeBKazaHuMu mramamu Bacillus subtilis IMB B-7025
MPOAYKY€E OUIBITY KUIBKICTh PEYOBHHHM JICKTUHOBOI mpupoau. OaHak #Horo
BUKOPUCTAHHSI He 3aBKIM e(eKTHBHEe 4epe3 HEA0CTATHbO BHCOKY

MPOTUITYXJIMHHY aKTUBHICTb.

4. CyTh BUHAXOY

3agaya KopucHoi Mojeti (BUHAXOLY)



B ocHoBy kopucHO1 mMojeni Oylia mocTaBjieHa 3aJ4ada OJep:KAaTH IITaM
Bacillus subtilis, Ounbm edgexTuBHMII Ta CTaOUIBHUM 1O NPOAYKYBAHHIO
IMUTOTOKCUYHOI PEUOBUHHU, 30KpeMa JIGKTMHOBOI Ta TPOTea3HOi NpUpOIH, 3

BHCOKOIO IPOTHUITYXJIMHHOTO AKTHBHICTIO.

3a3HavawThCs YAOCKOHAJICHHS, 0 BHOCATHCHA 10 BUHAX01y

Bupimenus nocrasJienoi 3aaadi (. [lllo Bu npononyere.)

IocTaBiiena 3axaya BHUpilIeHA HUISXOM OJIEP)KaHHSA 3a JTOTIOMOTOIO
METO/IB aHaJITUYHOI cesekiii HoBoro mramy Bacillus subtilis. HoBuii mram
BuaieHuid 13 mramy Bacillus subtilis Z nuisixom BimOopy okpeMux KOJOHIN 3
MiIBUIIICHOO  3JaTHICTIO IO TPOAYKII IUTOTOKCHUYHUX PEYOBHH  IPH
KyJIbTUBYBaHHI B KOHKYPEHTHHX yMOBax 13 IITaMaMH MIKpOOpraHi3MiB
Streptococcus pyogenis Ta Serratia marcescens 1 JICTIOHOBAaHUM Yy KOJEKIIii
Inctutyry wmikpo6Gionorii Ta Bipycosorii im. J[.K. 3abomornoro (IMB) HAH
VYkpaiau mig Homepom IMB B-7724 (CBigo1TBo mpo rnepBicHE NCMOHYBaHHS ITaAMy
mikpoopranizmy Big 12.03.2018 poky). Illtam igentudikoBanuii 3a "Kparkum
onpenenureneM Oaktepuit bepru" [3]. B pesynbrati cenekiiiftHoi poOoTH AaHUN
mTaM HaOyBa€ TaKUX KyJIbTypallbHO- MOP(}OJIoriyHuX Ta (i310J10r0-010XIMIYHUX
BJIACTUBOCTEH, SKi 3a0e3MedyroTh MOr0o 3JaTHICTh 0 BHUCOKOI MPOTYKTHBHOCTI
[IUTOTOKCUYHUX PEYOBUH 3 MPOTUITYXJIMHHOIO aKTUBHICTIO.

KynbrypansHo-mopdomoriunai o3Haku. [lanuii mram Bacillus subtilis mo6pe
pocte mipu Temrepatypi 28-40 °C Ha Mm'aco-nentoHHoMmy Oynwitoni (MIIb), m'sco-
nentorHoMy arapi (MJIA), 30 HaniBcuHTeTHYHOMY cepenoBuili ["ayse, 10
% eKCTpakTi MIIEHUYHUX BUCIBOK. MIKpOOpPraHi3M sBJsi€ COOOI0 TPAMIIO3UTHUBHY,
NaTMYKOBUAHY KIiTHHY mmmwpunoo 0,7-0,8 MKM Ta JTOBKHHOIO 2-3 MKM;
XapaKTepHOIO O3HAKOIO0 € HASBHICTH €HIOCIIOP, SIKI YyTBOPIOIOTHCS B MPUCYTHOCTI
KHCHIO, opMa - oBajbHa. KiTiTHHYM pO3TanioByrOTHCS TOOAMHOKO 200 JTAHITIOKKOM.

OnTumanbHl yMOBH BHUpOIIyBaHHS HacTymHi: Temmepatypa 37 C; pH

cepenoBwuia 6,5-8,5.



[Ipu BupomyBaHH1 mHpoTsirom 24-48 roa. Ha TBEPAOMY >KUBHUIBHOMY
cepepounli  (MITA) cnoctepiraeTbest  gucolyianis  KOJOHIM — HACTYIHUX
BapiaHTiB/TUMIB: R-popMa - miacka, 3 MOPCTKOIO MOBEPXHEID, MAaTOBA, CyXa, Mae
nopizaHuil Kpai, po3Mmip KoioHid 4-5 mMm; O-popma - BuUNyKJa, TIJIaJI€HbKa,
CIIM3UCTA, Ma€ PIBHUI Kpaid, po3Mip KoJIoH1H 3-4 MM; S-popma - Tutacka, riajieHbKa,
MacTonoAioHa, Mae 3JieTka XBUWISACTUH Kpal, po3Mip KOJIOH1H 3-5 MM.

[Ipy KynabTHMBYBaHHI Ha pIIKUX SKUBWIBHUX cepenoBumiax (MIIb,
cepenouiie [Mayze, 10 % excTpakT MIIEHUYHUX BUCIBOK) OakTepii yTBOPIOIOTH
HIUTbHY TTOBEPXHEBY ILTIBKY.

@i310710r0-010XIMI4HI ~ BJIACTUBOCTL.  MIKpoOpranisMm Mae  aepoOHi
BJIACTHBOCTI, TipOJI3y€ KpPOXMallb, 3MEHIIY€ B'SI3KICTh KEJaTUHHU, PO3KIanae
Ka3eiH, yTBOPIOE KHCJIOTY 3 TJIFOKO3W. ['€HETHYHI OCOOJMBOCTI IITaMy
(aykcorpodHicTs) - HeaykcoTpoduwuil. Jlanuii mram npoaykye Komriuiekc 45
IIUTOTOKCUYHUX JICKTUHIB Ta MIPOTEA3.

KynbrypanpHa pigumHa Mae aHTHMIKpOOHY aKTHBHICTH BITHOCHO 10 St.
aureus (B po3BeaeHHi 1:100), arTOTHHYIOYY aKTUBHICTB JI0 €PUTPOLIMTIB KPOBI Ta
NPOTUNYXJIUHHY IUTOTOKCHYHY 1 I[MTOJITHYHY aKTHUBHICTH BIAHOCHO [0
NyXJWHHUX  KJIITHH  pi3HOTO  ricToreHe3y  (aaeHokapiuHoMu  Epiixa,
KapIHHOCApKOMH Y OKep, KapiuHoMu jereHi JIproic, meaanomu B-16).

Ha edextuBHicTh TpormeciB  OakTepiaibHOTO O10CHMHTE3y CYTTEBO
BIUIMBAIOTh ()aKTOPHU 30BHIIIHBOTO CEPENOBHUINA Ta YMOBHM KYyJbTUBYBaHHS. 3a
PI3HUX YMOB BUPOIIYBaHHS OJHA 1 Ta >k OakTepialbHa KyJIbTypa MOXE MOBHICTIO
MPUMUHUTH YTBOPEHHS THUX YH IHIIUX O10JIOT1YHO aKTMBHUX PEUOBUH, 1 HABMAKH -
OJTHOYACHO MPOAYKYBAaTH Pi3HI cronyku. /1o 30BHIIIHIX (aKTOPIB, MO BIUIUBAIOTH
Ha O10CUHTETUYHY aKTUBHICTH OaKTepid, HAJIEKATh CKJIa]l TOKUBHOTO CEPEIOBHUIIIA,
npupozaa 1 55 KOHIIEHTpaIlis JHKEpes BYIJIeIo i a3oty, pH cepenoBuimia, a Takox
criocoOu BeIeHHS MPOIleCcy KyIbTUBYBaHHS.

Jlns BignpairoBaHHs pexuMy KynbTuByBaHHs Bacillus subtilis IMB B-

7724 BUKOPUCTAHO 3arajibHONPUNHATE CTaHaapTHE cepenosuiie - MIIb ta



HalBCUHTETUYHE cepefoBuine [layze. CyrreBuil BIUIMB Ha  O10CHUHTE3
[IUTOTOKCUYHUX PEYOBUH YMHUTH BIK 1 KIIBKICTh IMOCIBHOTO Matepiany.

Jlns 3aciBy >kuBwibHoro cepeposuiia (MIIb Ta cepepoBumie ['ayse)
BukopuctoByBanu BereratuBHi UA 120572 C2 2 (20-24-rogunni) ¢opmu
KyJbTYpH, MONEPEAHBO BUPOILEHI B cTanioHapHuXx yMoBax npu 37 °C. Onepxany
KyJbTYpy BHOCHUJIM B CE€PEAOBHILE JUIsl KyJIbTUBYBaHHS B KuIbkocTi Bia 1,5 o 15
% (00'eMHUX) 1 BU3HAYAJW B JUHAMIIIl IHTEHCUBHICTh HAKOMIUYEHHSI CHHTE30BaHUX
[IUTOTOKCHYHUX PEYOBHH. BCTaHOBIEHO, 10 MaKCUMajbHHI OiOCHHTE3
UTOTOKCUYHUX PEYOBUH MPOAYIIEHTOM O CIIOCTEpIraBcsi nmpu BUKopucTaHHi 7-10
% MOCIBHOTO MaTepiaiy.

OnTtuManbeHi mapamMeTpu OIOCHHTE3y IIUTOTOKCHYHUX PEUOBHH TIpU
BupoiyBanHi mtamy Bacillus subtilis IMB B-7724 B cramioHapHux yMoBax
(TepMocTaT) Ta B YyMOBax IMEPIOJIMYHOTO KyJIbTUBYBaHHS (Kadajaku) Oyiu
MPaKTUYHO OJHAKOBUMH. BiAMIHHICTE TIOJIsITaa JIMIIEe B TOMY, IIIO PICT 1 PO3BUTOK
(ToOTO  HAaKONMHMYEHHA AaKTUBHUX PEUYOBHMH) MPOAYIEHTY B  TEePMOCTaTi
MOJIOBXYBAJIOCh B YACOBOMY MPOMIKKY.

BcTanomieHo, 110 MUTOTOKCHYHUN BIUIMB KyJIbTypalibHOI pigunu Bacillus
subtilis IMB B-7724 na nyXjIuHH1 KJIITUHH CKJIQIA€THCS 3 JIBOX €TAIliB: HA TIEPIIIOMY
eTami 1iHKyOarii BimOyBaeThCS arIOTUHAINS NYXJIWHHUX KIITHH, YTBOPCHHS
KOHTJIOMEPATiB KJIITHH; Ha IPYrOMY - IPU OLIBII TpUBAIil 1HKyOaIii, BinOyBaeThCs
J3UC MyXJIUHHUX KIITHH. [{e Moke CBITYMTH PO Te, IO KyJIbTypaibHa PiIMHA MA€
K ariIOTUHYIOUy, TaKk 1 (EpMEHTATUBHY AaKTHUBHICTh, B JaHOMY BHIIQJKY
MPOTEONITHUHY, TOOTO € OipyHKIIOHATHHOIO, a00 MICTHTh, SK MIHIMYM, MBI
PEYOBMHU 3 PI3HOI OIlOJIOTIYHOK aKTUBHICTIO. Buxomsuum 3 1poro, s
KyJIbTUBYBAaHHS JAHOTO INTaMy Oyl JIOCHIJDKEHI TOXHBHI CEPEIOBHIIA,
ONTHMI30BaHI JJII CHUHTE3Yy JICKTHHIB - HAIMBCHHTETHYHE cepepoBuiie [ayse i
CEpEeIOBUIIE HAa OCHOBI MIIIEHUIHUX BUCIBOK (10 % ekcTpakT), ske BUKOPUCTOBYIOTh
JU1s1 O10CUHTE3Y MPOTEONITUUHUX (DEPMEHTIB.

B mnpoueci pocty Bacillus subtilis IMB B-7724 na pocnimxyBaHUX

KUBUJIBHUX CEPEJIOBUINAX BUBYAIN T'eMariloTUHy0uy akTUBHICTh ([TAA)



KyJbTYpaldbHOI PIAMHU MIKPOOPraHi3My BIIHOCHO J10 €pUTPOLMTIB Kpoisi [4] Ta
LIUTOTOKCHUYHY aKTUBHICTb 1N VItro BIAHOCHO 0 KIITHH PI3HUX MOJEIbHUX MYyXJIUH
(aciutHa dopma aneHokapimHomu Eprixa, capkoma-37, kapuriHOocapkoma Y OKep)
[5].

[lopiBHsATEHE BUBYCHHS JUHAMIKH HAKOTIMYEHHS [IUTOTOKCHYHUX PEUOBUH
B KynbTypasibHiil piauHi Bacillus subtilis IMB B-7724 nokasano, 1110 Taki pe40BHHU
CUHTE3YIOTbCS MPU POCTI JAHOTO MIKPOOPTraHi3My Ha BCIX JOCHIIKYBAaHUX
cepenoBuiax. [lik MUTOTOKCUYHOT Jii HA MyXJIMHHI KJIITUHU KYJIbTYpaJbHOI pIAUHU
OakTepiil, skl BUPOILEHI HAa TphOX MOKUBHUX cepenoBuiiax (MIIb, T'ayze, 10 %
€KCTPaKT MIIEHUYHUX BUCIBOK), CIIOCTEPIraeThCcsl Ha 5-8 100y poCTy  KyJIbTYpH,
OJIHaK  KUIbKICHE CHIBBIJHOIICHHS  CHUHTE30BaHMX
IIUTOTOKCUYHUX PEYOBUH, &, MOXKJIMBO 1 iX IPUPOAA, Pi3HI.

CyTb KOpPUCHOI MOJIeJI MIATBEPKYIOTh Tpukiaay 1 1 2, Tabmumi (tadm. 1,
Tab. 2 1 Tabia. 3) Ta KpecaeHHs.

[Tpuxnan 1.

KynbrypansHa pinuHa Oakrtepiit, kynpTuBoBaHux Ha MIIb 1 cepenoBuii
I"ayze, B mepmi 10-15 35 xBunuH iHKyOaIii 3 MyXJIMHHUMH KJIITHHAMHU TTPU3BOIMIIA
no armotuHalii 90-100 %, a B xiHIl 1HKYOAaIii BUKIMKaJla MOBHUN a00 4acTKOBUMA

J3UC MyXJWHHUX KIITHH (Tabm. 1, Tadm. 2).

Tadi. 1,

TadII. 2

J11st BUBYEHHSI BIIACTUBOCTEH KYJIbTYPAJIBbHOI PITUHU MIKPOOPTaHi3MiB 000X
MTaMiB BUKOPUCTOBYBAJIM PEAKIII0 TEeMAarilOTHHAIl, B OCHOBI SIKOi JIEKHUTH
cnerugivyHe 3B'A3yBaHHS JIEKTUHIB 3 PO3MINICHUMH Ha TMOBEPXHI E€PHUTPOIUTIB
ByrJieBojamMu, 1 Bupaxanu sk tatp 5 -1 PI'A (kpecnennst). Ha xkpecieHHi
MpeACTaBiIeHl TpadiKu BUSBICHHS TeMarillOTUHYIOUYO1 JIGKTUHOBOI aKTHUBHOCTI

KyJIbTypasibHO1 pinunau mtamiB Bacillus subtilis IMB B-7025 (nporoTur) ta



Bacillus subtilis IMB B-7724 (w10 3asBnsieTbes) pH KyJIbTHBYBAaHHI Ha CEPEOBUIIII
l"ayze.

[tam, 1o 3asBisA€THCA, Ma€ OUIbILY CTAOUIBHICTH B MPOJYKYBaHHI
LIUTOTOKCUYHUX pEYOBUMH HDK 10 I[ITaM-MpOTOTHUI, [0 HAISAHO BUIHO 3
MpecTaBlIeHUX rpadikis.

[Ipuknan 2. KyasTypanbHa pinuHa Oakrepii, sxi BupouryBaiu Ha 10 %
€KCTpaKTI MIIEHUYHUX BUCIBOK, ITPOSIBIISIIA JII3YIOUY 110 HA MyXJIMHHI KIiTUHU (100
% KJITUH) MpPU TOBHIA BIACYTHOCTI arjIlOTHHYIOYOi aKTUBHOCT1 BiTHOCHO [0
octanHix (Tabia. 3). Lle Moxxe CBIIYMTH MPO CHHTE3 HA JAHOMY cCepenoBuIll, 15
TOJJOBHUM UYHMHOM, PEYOBHUH 3 MPOTEOJITUYHOIO AaKTUBHICTIO HEIEKTUHOBOI
npupoau. [TiATBEpI)KEHHIM IOTO BUCHOBKY € HasBHICTh B KYJIbTYpalbHIN pIAMHI
MIKpOOPraHi3My, BUPOIIEHOTO HA I[bOMY CEPEIOBUIIII, 3arajbHOI MPOTEOTITUYHOT
aKTUBHOCTI, BUSBIEHOI €JIEKTPOOPETUYHO 3 BUKOPHUCTAHHSM JKEJIATUHU SIK

cyocrtpary [6].

Tadi.. 3

Takum umuoMm, mrtam Bacillus subtilis IMB B-7724, mio 3asgBiseTbcs,
NPOAYKYE UUTOTOKCUYHI PEYOBMHU 3 MPOTUIYXIMHHOIO BJIACTHBICTIO TPHU
BUPOIIYBaHHI Ha BCIX JOCIDKYBaHUX TOXHMBHUX cepenoBuiiax (MIIb,
cepenoBumie ['ayze Ta 10 % excTpakT NIIEHWYHUX BUCIBOK). ToOTo, mTtaMm €
HEBUMOTJIUBUM JI0 TIO’)KUBHHUX PEUOBUH, K1 HEOOXITHI JIJIsi 010CUHTE3Y 010JIOTTYHO
aKTUBHOI pedyoBHHH. Ll BIACTHBICTH Ja€ MOXKIWBICTH BUKOPUCTOBYBATH [IJIS
KyJIbTUBYBAaHHS MIKPOOpPraHi3My JIOCTYMHI 1 JemeBl MOXWBHI CEpPEIOBHIIA.
KynprypansHa piguHa mramy Mae 01 yHKIIIOHATbHY aKTUBHICTD (arTlOTHHYIOUY Ta
IIUTOTOKCHYHY) BIIHOCHO 10 MyXJWHHUX KIiTHH. [lpw BupoImlyBaHHI MITaMy
Bacillus subtilis IMB B-7724 na cepenosumiax MIIb i ['ay3e kynpTypanpHa piguHa
armoTtuHyBana 90-100 % nyxJMHHUX KIITUH (10 OyJI0 MOB'A3aHO 3 CUHTE30M Ha
JAHUX CEpPEJOBUINAX PEYOBUH JICKTUHOBOI TMPHUPOAM 3 ITUTOTOKCHYHOIO

aktuBHICTIO). [Ipu BuponryBanni mramy Ha 10 % excrpakri



MIIEHUYHUX BHUCIBOK KyJbTypajibHa piguHa nposisiasia 100 % nizyrouy niro Ha
MyXJIMHH] KJIITUHY (10 TOB'SA3aHO 3 CUHTE30M Ha JAHOMY CEpPEeOBHUIII PEYOBHUH 3
MPOTEOJITUYHOK aKTUBHICTIO). IlITaM, 110 3asBisi€ThCS, Ma€ OUIbIY CTAOUIBHICTD
B NMPOAYKYBaHHI IIUTOTOKCUYHUX PEUOBHH HIXK IITAM-TIPOTOTHII.

Texuiunmii pesymsTar.

Orxe, mram Bacillus subtilis IMB B-7724, mo 3asgBisi€Tbcs, € OLIBII
e(hEeKTUBHUM Ta CTAOUIHFHUM IO TPOIYKYBAHHIO IIMTOTOKCUYHUX PEUOBHH, 30KpeMa
JEKTUHOBOT Ta MPOTEa3HOI MPUPOJU 3 BUCOKOIO MPOTUITYXJIMHHOIO aKTHUBHICTIO.
TexHiYHOro pe3yabTaTy KOPHMCHOI MO/Ie]i JOCATHYTO.
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OOPMYVYIJIA BUHAXOY
tam 6aktepiii Bacillus subtilis IMB B-7724 - npoaylieHT HUTOTOKCUYHUX
PEYOBHH 3 IPOTUIYXJIMHHOIO JIi€10, 110 3apeecTpoBaHuil y [leno3urapii [ncTutyTy

Mikpo6ioJorii 1 Bipycosorii iM. JI.K. 3a6onotnoro HAH VYkpainu 3a nHomepom IMB

B-7724.



Pedepar:
Bunaxin ctocyerscs mramy Bacillus subtilis IMB B-7724, mo €
OPOAYLEHTOM IIUTOTOKCHYHHUX PEYOBHMH 3 NPOTUIYXJIMHHOIO Ji€l0, W10
3apeectpoBanuii y Jlenosurapii [nctutyTy MikpoOiosnorii Ta Bipycosorii (IMB) im.

J.K. 3a6onotHoro HAH VYkpainu 3a Homepom IMB B-7724.



Ipuxaag 2 (Ilpucrpii )

®opmyJia BHHAX0AY (KOPHUCHOI MOJeJIi)

Hasea[[ppeTpidt Ul IiarHOCTMKM CTaHy 30pOBHMX HEPBIB Ta IIOJIIB 30Dy,
OOMEHYBAIBHA MACTHHA - (POPMYMT (cnianuti osuakw) yyo MiCTHTH TECTOBY KAapTHHY y BHIISI
CTUMYJIIOI0YOi CHUCTEMHU NaTepHIB 3 OCEpPEJKaMHM HAaBKOJIO LIEHTPAJIbHOI TOYKHU
dikcarrii morisay nalieHTa Ta eIeKTPou, eJISKTPUYHO 3'€IHAH] 3 PEECTPATOPOM, 3
MOK/IMBICTIO PO3MIllEHHS HAa TOJIOBI Ial[ieHTa, P/APIHNOA MACTHHA  (QOPMYII g popy i

BiIpi3HAIETBCSA THM, PV o3t

10 CHCTEMa MaTepPHIB PO3MIIlIEHa Ha HETIPO30POMY
NPSMOKYTHHUKY TEMHOTO 3a0apBJICHHS 3 IICHTPAJIbHOIO TOUKOIO Y BUTJISIA KOJa

KOHTPACTHOTO KOJILOPY 1 BAKOHAHA y BUTJISA1 OTBOPIB, PO3MOAUICHUX 10 TOBEPXHI
NPSIMOKYTHHKAa B OOKOBUX, BEPXHIX ¥ HIDKHIX 30HaX Ta OCHAIEHMX Iaibamu
BIJIMOBIIHOTO JlaMeTpa 3 MarHiTHUMH BJIACTUBOCTSMHU, 1 MICTHTh HIOHAWMEHIIIE
OJIHY 3HIMHY HEIPO30PYy 3 MarHiTHUMH BJIACTUBOCTIMHU HAKJIAJAKY OKPYTJI0i (hopMuU

3 JiamMeTpoM, OUIBIIMM 3a JiaMeTp OTBOpPiB, MPHUYOMY 3a HENPO30PUM

IMPAMOKYTHHKOM p03TaIHOBaHI/Iﬁ OCBITJIIOBAY.



Onuc BUHaxoay (KOpHCHOI Mo/ieJIi)

LHaeaTyperpili 41 AIarHOCTHKH CTaHYy 30POBHX HEPBIiB Ta MOJIIB 30py

2 nyukt. 'any3s Texnixkn (Kyau BitnocuThes i e Moke BHKOPHCTOBYBATHCh, VTSI 40T 0).

[IpucTpiii HaneXUTh A0 MEIUUUHHU, NEPEBAXKHO A0 MPUCTPOIB IS
JIarHOCTUKH MOPYILIEHb MOJIIB 30py IPH MOPYILIEHHSAX 30pOBOI0 aHaIi3aTopy Ta
MOKe OyTH BUKOPUCTAHUM B HEBPOJIOT1i, 0()TaIbMOJIOT1i, HEHPOO(DTaTBEMOIOTIT 15
JIarHOCTUKU TOPYIIEHb IMOJIB 30py 1 (PYHKII 30pOBOro aHamizaTopa, TakoX Yy

NaIIEHTIB 3 MOPYUIEHHSMHU 30PY 1 KOTHITUBHUM JI€(PILIUTOM.

3. mynkT PiBeHs Texnikn

3.1. mynkT (Bimomi nmpucTpoi, Ha 1anuii MOMEHT, iX HeIOJIKH).

Bimomuii mpuctpiii 1 cmoci® M1arHOCTUKK 3aXBOPIOBaHb 30pPOBOTO HEpBa
(Web: https://xaimedica.com/advertisment/neurocom 2017 ru.pdf), mo MicTuth
pea'siBICHHS 30pPOBUX CTUMYIIB, PEECTpallil0 Ta aHaji3 Mi3HIX KOMIIOHCHTIB
30poBHX BUKIMKaHuX noreHnianis (3BII) 13 moBepxHi uepemna B 00J1acTi 30pOBOi
NPOEKIIIIHOT 30HM KOpW TOJOBHOrO MO3Ky. llpucTpiii BKIIIOYae eJIeKTPOHHY
anapatypy s peectpartii 3BII 1 ocBiTioBay, KU 3aCBITIIOE BCe Moje 30py. B
pe3yabTaTi OCBITIICHHS 1 peECTpaIllii BUKIMKAHOT TAKUM OCBITJICHHSM IMOTEHIIAIIB 3
MOBEPXHI Yeperna, BUSBIIIETHCS KOPEIAIIiS MK 3MiHAMHU TIOTEHITIATy, 9aCOM BIITYKY
Ta 3MiHEHHAM GyHKIII. BHKOpHCTaHHA aHAJIOTy CTPUMYETHCS ITHOPYBAHHSIM
OTpeOU OIIHKY ypaKeHHS PI3HUX BIIALTIB 30pOBOTO HEPBa, a caMe
- BEpXHiX, OOKOBHUX, HIDKHIX 200 MO€IHAHHS MOPYIIeHbh (QYHKINT y WX BiILIaX.
Takuii HEemONIK 3aJIeKUTH BiJ KOHCTPYKIIl OCBITIIOBa4a, (POTOMIOTHA MATPUIIA
SIKOTO € TIPSIMOKYTHOIO 32 (hOPMOIO Ta 3aCBITIIFOE 00MABA OKa. JloCHiPKeHHS CTaHy
TormorpadiqHO PI3HUX BUIAUTIB 30pOBOTO aHATI3aTOpa, y TOMY YHCIi 30pOBOTO
HepBa, nuisixoM orinku 3BII mpu Takomy cmoco6i i KOHCTPYKTUBHOMY pIllIeHHI
HEMOJXKITHBA.

Bimomuii mpucTpiif nist aiarHocTUkH modiB 3opy narieHTa (Ilatert PO Ne
RU99695 U1, MIIK A61B 3/024, Ne 3asB. 2010114 793/14; 3asBn. 13.04.10. my61.
27.11.2010, 6ron. Ne 33), 110 MICTUTh TECTOBY KapTUHY Yy BUIJISI CTUMYJIIOIOUYOT
CHUCTEMH MATEPHIB 3 OCEpPEIKaMH HABKOJIO LIEHTPAJbHOI TOUKHM (pikcallli moriasay

MaIfi€HTa Ta EJICKTPOAH, €JISKTPUYHO 3'€JHAHI 3 PEECTPATOPOM, 3 MOKIMBICTIO



pPO3MIIIEHHS Ha TOJOBI mnamieHTa. TecToBa KapTMHA BHUKOHAHA Yy BUIVIAJI
300pakeHHs Ha eKpaHi KoMm'totepa. Touka ikcailii moryisiay naiieHTa JOMOBHEHA
OJIN3BKO PO3TAILIOBAHOI 10 HEi (Iryporo, BUKOHAHOI Yy BWIJISAI TPUKYTHHKA,
3BEPHEHOTO BEPIIMHOIO JO TMATEepPHIB, 3 IHAUBIAYalbHOIW (ikcaliero Horo
MOJIOKEHHSI B JIBOX MPOTHJICKHUX HAMPSMKaAX, 3a0€3Meuyroun CTajicTh (ikcarii
norasay naunieHTta. [lpu npoMy BBEIEHO NOJATKOBUM KOMII'IOTEp IJisi peecTparii
300paK€HHS pe3yJibTaTiB JOCHIUKEHHS y BHUIJIAAI TpadikiB abo KapTUH IO
CEKTOpaM B MeXaxX 3a/1aHOTO KyTa MOJIsl 30y 13 3A1ICHEHHSIM KOHTPOJIBHOT CHCTEMHU
TPEeKIHTy oueld. Bigomuil npucTpiii BHUKOPHCTOBYETHCS Ha OCHOBI MPUHIIMITY
TonorpauHOr0 PO3MOAUTY CBITJIOBUX CTUMYJIB, IO 3'ABISIIOTHCS Ha EKpaHi
CTUMYJISITOpAa B HWOTO PI3HUX BIJJUIAX, IMICJISI YOrO TAIlIEHT MOBUHEH HATUCHYTHU
KHOIIKY, KUTbKICTh HATUCKAaHb MOPIBHIOETHCS MPOrPAMHUM METOAOM 3 KUIBKICTIO 1
JIOKAJI3aIll€l0 CTUMYITY, 10 HAJa€ MOXJIMBICTh OI[IHUTH BUMAJIHHS TOJIB 30py B
TOMY Y{ 1HIIIOMY BiJIJT1II.

J1o HeTOJIKIB JAHOTO MPUCTPOIO 1 TAKOT'O CMIOCO0Y M1arHOCTUKHU BITHOCUTHCS
HEJIOCTATHS YYTIMBICTh METOY 1 HOTO Cy0'€eKTUBHICTB. Tak, BiTOMO, IIT0 BU3HAYNUTH
3MIHHM B TOJI1 30py 3a JIONOMOIOI0 IIbOTO METOJY MOXIJIHMBO TUIBKH B Pa3i, KOJIU
monaimenie 40-50 % raHrmio3HMX KIITHH CITKIBKA BTpaudeHi. CyO'€eKTHBHICTH
3QJICKUTH BiJl HEOOXITHOCTI aKTUBHUX [l MAIIEHTIB SK peakilii Ha cranax - TOOTO
HATUCKAHHS KHOIKH, II0 0OMEXy€ BUKOPUCTAHHS Yy JITEH Ta MPU KOTHITUBHUX
po3manax. [lo HEOJMIKIB MaHOTO TPUCTPOIO HAJEKUTH TAKOXXK BUKOPHUCTAHHS
JI0JTATKOBOTO €KpaHa Ta CHelugigHOr0 MPOrpaMHOTo 3a0e3MeUeHHs, M0 MiIBUIIYE

BapTICTh MPHUCTPOIO Ta YCKIATHIOE HOTO KOHCTPYKIIIO

4. CyTb BUHAXOY

3anaua KopucHOi MojieJi (BUHaXoy) )

B ocHOBy maHOi KOpWCHOI MOENi IMOCTaBICHO 3aJady yIOCKOHAJICHHS
MPUCTPOIO NJIsi JIIaTHOCTHKU CTaHy 30pPOBUX HEPBIB Ta TOJIB 30py MUISXOM
CIPOILEHHS KOHCTPYKIli 3a paXyHOK BHUKOHAHHS CHUCTEMHM TNATEpPHIB IS

3a0€3IeUeHHs] KEPOBAHOTO CTUMYJIIOBAHHS BUKIIMKAHOI 30pOBOi aKTUBHOCTI B



3aJIEKHOCTI B1JI MPOCTOPOBO-TONOrpad)iuHOro Po3NOALTY B MOJSAX 30py Hall€EHTa

CBITJIOBUX CTUMYJIIB.

3a3Ha4al0ThCS YI0CKOHAJIEHHS], 1110 BHOCATHCA 10 BUHaxoay (Bupimenns nocrasiienoi 3aaaui. [1lo Bu

MPOIOHYETE.)

[TocTaBnena 3amada BUPINIYETHCS TUM, IO B TPHUCTPOI IS TIarHOCTUKHU
CTaHy 30pOBHUX HEPBIB Ta MOJIB 30pYy, IO MICTUTh TECTOBY KapTUHY y BUIJIAII
CTUMYJTIOFOYOi CHUCTEMH TAaTEPHIB 3 OCEpeKaMH HAaBKOJIO IICHTPAIbHOI TOYKHU
dikcarlrii morisay namieHTa Ta eNeKTPOIu, eIeKTPUUHO 3'€JHAHI 3 PEECTPATOPOM, 3
MO>JIMBICTIO PO3MIIIIEHHSI HA TOJIOBI MAIlIEHTA, 3T1IHO 10 KOPUCHOI MOJIEI, CUCTEMA
NaTEPHIB PO3MilllEHa Ha HEMPO30pOMY MPSIMOKYTHHUKY TEMHOTO 3a0apBJICHHS 3
IICHTPAJILHOIO TOYKOIO Y BUTJISAI KOJIa KOHTPACTHOTO KOJIbOPY 1 BUKOHAHA Y BUTJISAII
OTBOPIB, PO3MOJIICHUX IO MOBEPXHI MPSIMOKYTHUKA B OOKOBUX, BEPXHIX W HUKHIX
30HaX Ta OCHAIGHMX IMaiibamMu BIAMOBIIHOTO JiaMeTpa 3 MAarHITHUMH
BJIACTHUBOCTSIMH, 1 MICTUTh LIOHAWMEHIIIE OJHY 3HIMHY HENMpPO30py 3 MarHITHUMHU
BJIACTUBOCTSAMHU HAKJIAJIKy OKpyrjoi ¢hopMu 3 JiaMeTpoM, OUTHIIMM 3a JlaMeTp
OTBOPIB, IPUUOMY 32 HEMTPO3OPUM MPSIMOKYTHHUKOM PO3TAIIOBAHUN OCBITIIOBAY.

[IpononoBaHu# MPUCTPiM 103BOJIsIE 3a0€3MEYUTH KEPOBAHE CTUMYJIOBAHHS
BUKJIMKAHOI 30pOBOi aKTMBHOCTI Il OTPUMAaHHS 3Ha4yeHb noreHiiany (MxB) B
3QJIEKHOCT1 B MPOCTOPOBO-TOMOTIPa(PIYHOTO PO3MOAUTY B MOJISIX 30py MaIli€EHTa
CBITJIOBUX CTHUMYIIIB, TIPH MOCIIJOBHUX CIlajlaxaX TOYKOBOT'O CBITIIOBOTO CTHUMYIY
Yy BEpXHIX, HWXKHIX, OOKOBHX a00 BHYTPIIIHIX MOJIAX 30py MUISXOM peecTparrii
SJIEKTPUYHUX TOTEHIIIAIIB, SIKI BAHUKAIOTH TIPH MOSB1 CBITIIOBOI TOYKH B TOJ1 30pYy
BHACTIZIOK BIITYKY CTPYKTYp 30pOBOTO aHai3aToOpa, a caMe IUIAXY 30pOBUI HEPB
- 30pOBa KOpa roJIOBHOTO MO3KY. B pe3ynbTaTi O4iKyeThCsl OTpUMAaHHS ITU(POBOTO
3HAUEHHS TOTEHIlady B MKB Ta Wacy Bil MOMEHTY OCBITJICHHS 10 HOTO TOSIBU
(matentHuit mepiom (JIII), BumiproeThcsi y wMc). DizionoriyHa MOXKIHUBICTh
OTpUMAaHHS 30pOBHX BHKIMKaHWX moTeHiianiB (3BII) mpu ocBiTIeHHI TiIBKH B
OHOMY 3 KBaJ[paHTIB TMOJs 30py OOIPYHTOBaHa €(QEKTUBHUM PYTHHHUM

3aCTOCYBAHHSIM B MPaKTUIl OPTaIbMOJOrii 1 HEHPOoOdTaIbMOJIOTIT JTOCHIIKEHb



MOJIIB 30py 13 3aCTOCYBAHHSIM KOMIT'FOTEPHOI MEPUMETPH, NMPHU SKIM Ha eKpaHl
MPea'aBISIIOTHCS CBITJIOBI CTUMYJIM B PI3HUX BIJAUIAX MOJIB 30py, IPH MOSIBI Ta 3a
YMOBHM CHPUUHATTS [HUX CTUMYJIIB TAIliEHT HATHUCKa€ KHOMKY. Takuil mpuHITAT
noJladyi CTUMYIIIB MOJEIIOETHCS 3allPOTMIOHOBAHUM TPHUCTPOEM, TIPU IHOMY
nojajblIa peecTpaiiss 1 OOYMCIECHHs 3A1MCHIOETHCA 3a PO3PaxXyHOK BIAOMOIO 1
npane3aatHoro cmnocody peectpanii 3BII. BurortoBienns mpoctoi dopmu
YOTUPUKYTHUKA 3 HEMPOHUKHOTO JJIs CBITJAa Marepialy 3 OTBOpaMU € HAasBHO
JOCSHKHUM PE3yTbTaTOM OCKUTBKH KOHCTPYKIIiS IPUCTPOIO POCTA Ta JOCTYITHA AJIs
BuroToBNeHHS. [loTpeba KpiruieHHS TaKOro €KpaHy MiK OCBITIIFOBAYEM Ta OKOM
namieHTa 301CHIOEThCS OYIb-KUM KpIIUIEHHAM, 110 He MOTpedye a0JaTKOBOi
cTtaHjapTuzaiii. 3aBasku Oe3meri (GopMH Ta HEIHBA3MBHOCTI 3aCTOCYBaHHS
NPHUCTPi MOKJIMBO BUKOPHUCTOBYBATH B JIarHOCTUYHOMY Tpolieci. Bukopuctanus
3aIpOIIOHOBAHOTO MIPUCTPOTO SIS JIarHOCTHKH TIOJIiB 30py Ta CTaHY 30POBHX HEPBIB
y CYKYITHOCT1 0cOOIMBOCTEN (OpMH, PO3MIPIB, EKCIUTyaTaI[IHHUX XapaKTePUCTHK
nigBUIye eheKTUBHICT JA1arHOCTUYHOTO Tpoliecy. [Ipu BUKOpPUCTaHHI IPUCTPOIO
BiJl XBOPOr0 HE MOTPeOYEThCS aKTUBHHUX Jii, OKpiM MacuBHOI ¢ikcallii 30py Ha
IIEHTPAITLHOMY CBITJIOMY OKPYIJIOMY 300paKeHHI.

Hepexiic Giryp, kpecieis-Cyry puCTPOrO I JIATHOCTHKU CTaHY 30POBUX HEPBIB
Ta TOJIB 30pYy MOSCHIOEThCS rpadiuHuM MarepiamoMm. Ha kpecieHHi - 3arajibHa
CXeMa TPHUCTPOIO, IO 3asABISAEThCS. [IpUCTpiil JUIs MIarHOCTUKH CTaHY 30POBHX
HEpBIB Ta TOJIB 30py (AMB. KPECIEHHS) MICTUTH HEMPO30PHH MPIMOKYTHHK
TEMHOTO 3a0apBJICHHsS SIK €KpaHa |, Ha SKOMYy pO3MilleHa TeCTOBa KapTHHA Y
BUTJISI/II CTUMYITIOIOUOT CUCTEMHU MATEPHIB 2, sIKa CKIATAETHCS 3 IICHTPATIbHOT TOUKU
3 y BUTTISA/1 KOJIA KOHTPACTHOTO KOJIBOPY, Ta OTBOPIB 4, PO3MOUIICHUX 10 TIOBEPXHI
MPSIMOKYTHHKA B OOKOBUX, BEPXHIX i HMKHIX 30HaX. OTBOpHU OCHaIIEH] maitaMu
5 BIANOBIAHOTO JiaMeTpa 3 MAarHITHUMHU BJIACTHBOCTSAMH. [IpucTpiii MIiCTHTH
[IOHAWMEHIIIEe OJTHY 3HIMHY HENPO30PYy 3 MarHITHUMH BIACTUBOCTSIMHU HAKIAJKY 6

OKpyTJIOi OpMU 3 AlaMETPOM, OUTBHIIIUM 3a J1aMETp OTBOPIB. 3a



€KpaHOM PO3TallIOBAHUI OCBITIIOBAY 7, €EKTPUYHO 3'€THAHUM 3 PEECTPATOPOM

3BII 8 ta exnexTpoaaMu 9, po3MillIEHUMHU Ha TOJIOBI NAIIEHTA.

BinomocTi, siki miaTBepasKyI0Th MOKIUBICTD 31ilICHEHHS] BHHAXO0AY (KOPHCHOI MoJeJIi)

[IpucTpiii st JIarHOCTUKM CTaHy 30pPOBMX HEPBIB Ta TMOJIB 30Dy
BUKOPUCTOBYIOTh HACTYIIHUM UHMHOM (IuB. Ha KpecieHHi). OcBiTiioBay 7
HAKITI0YaTh 10 peectpatopy 3BII 1 po3mintytoTs 3a ekpanom 1. IlarienT otpumye
THCTPYKIIO (DIKCYBaTH MOIJIS HAa LEHTpaJIbHIA Toull (ikcalii 3 HanpsMKy 30py.
Onun 3 OTBOpIB 4 MOCIIOBHO BIKPUBAIOTH, 1HIII 3aTHHAIOTHh HakKjIaakaMu 6, 3a
paxyHOK MarHiTHUX BJIacTHBOCTEH maiid 5. B pe3ynbraTi MociiIoBHUX CTUMYJISAIINA
OTPUMYIOThCS TIOKa3HUKHU BIATYKY Ha CBITJIOBUH Cllanax B Pi3HUX PO3TAlTyBaHHSIX
BIJIMOBIIHO JI0 BIAKPUTHUX JIJIs CBITJIa OTBOPIB Ha ekpaHi. [IopiBHSHHS aMILTITY]T
3BII B iux peecTpaiiisix BUSBJISE PI3HUIO Yacy (Mc) Ta ammunityau (MKB) BiArykis,
Ha MiJICTaBl YOTO pOOJIATHCS BUCHOBKU MPO (DYHKIIOHATBHY 30€peXKEHICTh PI3HUX
TUISTHOK 30pOBOTO aHAJI3aTOPY 3 TPOCTOPOBHUM PO3TIOILICHHSIM.

Hpmenaz TTppkman Tlamient A., 40710BiK, 58 pOKiB, panTOBO Big4yB MOPYIICHHS
y 30py 3 BHIAJIHHSAM IOJIOBUHU TOJIA 30pYy NPaBOpyd HpH Horisial npsamo. [lpu
3BEpPHEHHI JI0 JIIKapHI - IMiJI03pa Ha TOCTPE MOPYIICHHS MO3KOBOTO KPOBOOOIry 3
BOTHHUIIEM ypaXXE€HHS y 30pOBUX IUISHKAX KOpH MO3Ky. [IpoBeaeHo mocmimKeHHs
3BII 3 BUKOpPUCTaHHSM 3asBJICHOr0 MpUCTporo. OTpuUMaH1 Taki pe3ylbTaTH: MPHU
CTUMYJIAIII JTIBUX TIOJIIB 30pY BEPXHiX 1 HKHIX KBaAPAHTIB OTPUMAHO HOPMaIbHUN
32 YaCOBUMH TMOKa3HMKAaMHU 30pPOBHUH BIATYK 3 KOMIIOHEHTaMH BIATYKY 30pPOBOIO
HepBa 10 20 mc, 30poBoi kopu - 10 280 mc. [Ipu cTumysIii BepXHiX KBaJIpaHTIB
MpaBUX MOJIB 30py OTPUMAHO HOPMATHUBHI MOKA3HUKH, MPU CTUMYIISIT HIDKHIX
KBaJIPAHTIB MPABUX MOJIIB 30PY - BIACYTHICTh OyAb-IKOTO BIATYKY.

BucHOBOK - maiieHT Mae MOpyIieHHsT B 001acTi 30pOBOT KOpH B ii BEpXHIX
BifJIiIax B JIBIKA remicdepi Ha MiACTaBl BIICYTHOCTI O3HAK (PYHKITIOHYBAHHS ITi€l

JUISTHKY MO3KY.



Texulumuii — pesyIsTal. - Tagpy  YUHOM — IIPONOHOBAHMH HPHCTPi  03BOISE

J1arHOCTYBAaTH MOPYILIEHHS 30pOBOr0 HEPBa 1 BUKIMKAHOTO UM MOPYIIEHb IMOJIIB
30py HE3aJeXKHO BiJ CTaHy PO3YMOBHUX, KOTHITUBHMX (DYHKI[IH TalliEHTa Ta HE
noTpedye aKTMBHUX 3yCHJIb y BUIJISI KOHIEHTpAlll yBaru Ha pyXOBHUX AiSX Ta
3MIMCHEHHS LMX A1 I MIATBEPJKEHHS CIPUNHATTS 30pPOBOTO CTUMYIY, TOOTO

nosisirae B 00'€eKTUBI3alll] 1IarHOCTUKH, IO MABUIIYE 11 €()eKTUBHICTb.



LHaeaTyperpiid 4as AIarHOCTHKH CTaHYy 30POBHX HEPBIiB Ta MOJIIB 30py

15

4% 17151 3paska B3ATO 300paxkeHHs 3 narteHty PD Ne 99695

ABTOpU:



Pedepar

Haea[Tpuerpiii 45 AiarHOCTMKM CTaHY 30POBHX HEPBIB Ta MOJIB 30py

2 nyukrt. ["'any3s 3acrocyBanusi (Kyam BitHocuThCs i 1e MoKe BUKOPHCTOBYBATHCh, /IJIsl M0T0).

[Ipuctpiii HaneXuTh A0 MEIUIMHU, TEPEBAKHO 10 MPHUCTPOIB IS
JIarHOCTUKH MOPYILIEHb MOJIIB 30py MpH MOPYIIEHHSAX 30pOBOI0 aHajIi3aropy Ta
MOKe OyTH BUKOPUCTAHUM B HEBPOJIOT1i, 0()TaIbMOJIOT11, HEHPOODTATIEMOIOTIT 15
JIarHOCTUKU TOPYIIEHb IMOJIB 30py 1 (PYHKII 30pOBOro aHamizaTopa, TakoX Yy
MAIIEHTIB 3 TOPYIIEHHAMH 30PY 1 KOTHITUBHUM Aedinurom. ™ PHaXO3ringo 3
KOPUCHOIO MOJIEJUII0, CHCTeMa TMaTepHIB pPO3MIIIEHa Ha  HEMPO30pPOMY
NPSMOKYTHHUKY TEMHOTO 3a0apBJICHHS 3 ILIEHTPAJbHOI TOYKOK y BUIJIAMI KOja
KOHTPACTHOT'O KOJIbOPY 1 BAKOHAHA y BUTJISA/II OTBOPIB, PO3MOIUICHUX IO MOBEPXHI
NPSIMOKYTHHKA B OOKOBHMX, BEPXHIX M HIJKHIX 30HaX Ta OCHAIICHHUX IMaii0aMu
BIJIMOBIIHOTO JllaMeTpa 3 MAarHiTHUMHU BJIACTUBOCTSIMH, 1 MICTUTh IIOHAWMEHIIIE
OJIHY 3HIMHY HEIIPO30PY 3 MAarHiITHUMH BJIACTUBOCTSIMHU HAKJIAJAKy OKPYIIIOi (hopMHu
3 JiaMeTpoM, OUIBIIMM 3a JiaMeTp OTBOpPiB, MPHYOMY 3a HENPO30PUM
NPSAMOKYTHHKOM PO3TAIOBAHMIA OCBITIIOBay. * TeXHmil pesyta Ty yerpiii no3BoIsE
JIarHOCTYBaTH MOPYILIEHHS 30pOBOT0 HEpBa 1 BUKIMKAHOTO UM MOPYIICHb MOJIB
30py HE3aJIeKHO BiJ CTaHy PO3yMOBHX, KOTHITMBHUX (YHKIIIM IMarli€eHTa Ta HE
noTpeOye aKTUBHUX 3YCWJIb y BHUTJISAJI KOHIIGHTpAIlli yBaru Ha PyXOBHX JiAX Ta
3MIMCHEHHS LMX M IJI MiATBEP/KEHHS CHPHUHATTS 30pPOBOTO CTUMYJY, TOOTO

noJIiTae B 00'€KTUBI3AIlIT 1IarHOCTUKH, 1110 MiJBHUINYE i1 €EeKTUBHICTD.



Mpuxaan 3 (PapManeBTHYHA KOMIIO3HMILisl)

®opMy./1a BUHAXOTY

HaseaapMalieBTHYHA KOMIO3MIliS 0araToCrpsAMOBaHOi il y (OpMi CTOMATOJIONIYHOIO

oOMexyBajbHa YacTHHA ()

reo, popuyan (Cniui O3MAKY) 1y NMiCTHTE aKTHBHI (apMalleBTHYHI {HIPeTieHTH

MIpUpPOAHOr0 Ta CHHTCTUYHOI'O IIOXOMKCHHA, TICICYTBOPIOBAY Ta BOAY OYMIICHY, SKa

BiIpi3HA€THCS THM, PUVinHi osmai

M0 SK aKTHBHI (papMaleBTU4HI IHTPETIEHTH MPHPOIHOTO
MOXO/UKCHHSI MICTUTh HacTOWKy "®iromeHT", $K axkTHBHI (apMaleBTH4YHI IHTPEAIEHTH
CUHTETUYHOTO TOXOJDKEHHSI MICTUTh XOJiHYy caninmiar 80 % Ta migokaiHy TiApOXJIOpH, SIK
reJieyTBOpIoBad - KapoOomou, sk Hedtpamidatop - 10 % po3umH HATPiO TIIPOKCHIY, Ta
JOJTATKOBO MICTUTh MYKO3aJIbHUW aJre3uB - CIIBIOJIMEP METUIBIHUIOBOrO edipy/mManeiHoBO1

kuciaotu OraRez® W 1 KOHCepBAaHTH HINAriH Ta HINAa3o0J, MPU HACTYIHOMY CHIBBIJHOILIEHHI

KOMITIOHEHTIB, Mac. %:

HacTtouka "drrogeHt"” 14,0-16,0
xoniny caminuiata 80 % 7,0-9,0
JIOKATHY TiIPOXIOPH]T 1,0-2,0
KapOomoJI 1,0-2,0 10 %
10 % po3uuH HATPIIO TIAPOKCUTY 1o pH 5,5-7,5

CHIBITOJIIMEP METHIBIHLIOBOTO edipy/ManeinoBoi kuciotu OraRez® W 1,0-2,0
Himarig 0,1-0,2
HIIa30.J1 0,01-0,10

BOJa O4YHUIIICHA peuira.



1. Ha3Ba
dapmaneBTHYHA KOMIIO3ULIA OaraTocnpsiMmoBaHoi aii y ¢popmi
CTOMATOJIOTIYHOI'0 I'eJII0

2  nyskr. Tany3s Ttexnmikm (Kyam BigHocuTrbes 1 e  Moxe

BHKOPHMCTOBYBATHUCH, JAJISl YOI 0).
Bunaxin HanexxuTh 10 papmariii Ta MEIUIIMHY, a caMe J0 TOMIYHUX 3aCO0IB Y OpMi remro

JUIA JIIKyBaHHS 1 TPO(]UIAKTUKM 3amalibHUX 3aXBOPIOBAaHb MMAPOJOHTA, CIIM30BOi OOOJIOHKH

MOPOYKHUHM POTA Ta JUIsl aJarnTarii 10 3HIMHUX TIPOTE3iB.

3. myHKT PiBeHb TexHikH
(Bizomi koMIIO3u1Lil, MpenapaTy HA JaHU MOMEHT, iX HeJOJIKH).

B ocranHi AecATUNITTS y BCbOMY CBITI CIHOCTEPIraeThCsl TEHICHI(IS HEYXWJIBHOTO
3pOCTaHHA PI3HUX CTOMATOJIOTIYHUX NATOJIOTIM, cepel SKUX MpOBIIHE Miclie 3aliMaroTh
3aXBOPIOBAaHHS MApOJIOHTA, CIM30BOI OOOJIOHKH POTOBOI IMOPOXHHWHHM, a TaKOXX CXOXi 3a
€TIOJIOTIEI0 YpaXKEHHS, 110 BUHHUKAIOTh MPH KOPUCTYBAaHHI MMPOTE3aMH PI3HUX KOHCTPYKLINA. 3a
manumu BOO3, 6mu3eko 95 % mopocinoro HaceneHHs miiaHetd 1 80 % miTei MaroTh T1 4M 1HIII
O3HAKU JAaHMUX MaTOJIOTIH, 110 0OYMOBJIEHO KIIMAaTHUYHUMHU YMOBaMH, XapakTepOM XapuyBaHHS,
coliaIbHUMHU, ipodeciiHuMHu 1 ciaakoBuMu paktopamu [11].

[Ipu BimcyTHOCTI HEOOXITHOTO JIIKYBaHHS 3aXBOPIOBAHHS MApOJOHTA MOXKYTh NMPU3BECTH
JI0 pO3XUTYBaHHS a00 BHITaIaHHS 3y0iB, IMOSIBM BOTHHUII XPOHIYHOT 1H(EKII11, BAHUKHEHHS PI3HUX
3aXBOPIOBaHb BHYTPIIIHIX OpraHiB, 0CJIa0JICHHS Opra”i3My Ta IHIINX CEPHO3HUX HACTIAKIB. ToMy
iX JIKyBaHHS Ma€ IMPOBOJMUTHCS KOMIUICKCHO, IUIECTIPSIMOBAHO 1 CYBOPO IHAMBITyasli30BaHO.
Bono BkiIr04ae mictieBe i 3aranbHe JikyBanus [3, 11].

Cepen mikapchkux 3aco0iB, II0 BIUIMBAlOTh Ha JIAHKU I1aTOTE€HE3y 3aXBOPIOBaHb
MapoJIOHTA Ta CIM30BOI 000JIOHKH, HaluacTille BAKOPUCTOBYIOTH Mpenapartu MicieBoi aii. Jlo Hux
BHCYBAIOTHCSI OCOOTMBI BUMOTH, a caMe 0ararocnpsiMOBaHICTb il - HasIBHICTh aHTUMIKPOOHOTO,
MIPOTU3ANATBLHOTO, KPOBOCIIMHHOTO, AaHAJIbIE€3YIOUOTO Ta pereHepyrodoro edektiB. Takox i
mpernapaTy MOBUHHI 3a0e3MeuyBaTH y BOTHHILI 3alaJICHHS CTally KOHIEHTPALI0 JIIKapChKUX
pEYOBHH 1 HE BHKIMKATH MOOIUHUX edekTiB. KpiM Toro, mpu 3anaibHUX 3aXBOPIOBAHHSIX
NapoI0HTa CIM30Ba 000JIOHKA MOPOKHUHM pOTa 3amajieHa 1 yyTiauBa 10 Tpy0oi bxi 1 JIiKiB, TOMY
3aCTOCYBaHHSI M'AKOi JiKapchkoi (OpMHM € ONTHMAalbHHUM BapiaHTOM NP JIKyBaHHI JaHUX
naToJioriit [3, 11].

Tomy HaOWTBII paliOHATBHOIO MICIIEBOIO JIIKAPCHKOIO (POPMOIO, IIO JO3BOJISE
peanizyBatu MyabTH(HAKTOPHY, IPOJIOHTOBAHY /10 HA BOTHHINA YPaKeHHS TKAaHUH MapoJ0HTa Ta
cim30Boi 000JI0HKH, € TeneBa (opma mpenapary. IlepeBara remio mojsrae B 3a0e3leyeHHI

TEPaneBTUYHOTO e(EeKTy 3a PaxyHOK MPUILIBHOTO, JIOKAJII30BAHOTO BBEAEHHS 3aco0y,



TPUBAJIOCTI [ii, CTAOCTI KOHIEHTpalii akTUBHUX (hapmarieBTHUHUX HrpenieHTiB (ADI) i ioro
IIBUJIKOTO KaNuIAPHOTO MPOHUKHEHHS Kpi3b CIM30BI OOOJIOHKM, IO 3HAYHO IMiBHILYE
01010CTYNHICTh AaHOT JiKapchKoi popmu [ 14].

3aBASIKU HATYPAIBHOMY CKIIATy, M'SIKOT Jii, HSTOKCHYHOCTI, BI/ICYTHOCTI IOOIYHUX SIBUIIT 1
aJIEPriYHUX PEeaKIliii, a TOMy MOKJIMBOCTI 3aCTOCYBaHHS y AiTeH 1 )KIHOK B Tepioj] BariTHOCTI Ta
JaKTanii, HaHOUTBII YacTO B KOMIUIEKCHOMY JIIKYBaHHI 3aXBOPIOBaHb IMapoOJOHTA 1 CIM30BOT
000JIOHKH TIOPOKHUHHU POTa 3aCTOCOBYIOTH (iTompenapard. bionoriyHo akTHBHI PeYOBHHU, 10
MICTATBCS B HHUX, OOYMOBIIIOIOTH BUP&KEHUH JIKYBAIbHUHA 1 MNpOoQPUIaKTUYHUN edeKT,
CTUMYJIOIOTh IIPOLIECH pereHepallii, CIpUstoTh MOCUICHHIO IMYHHOT PEaKTUBHOCTI OpraHi3My B
uitomy. Jlikapchki mpenapatv pOCIMHHOTO MOXOPKEHHS 0COOJMBO €()EeKTHUBHI MPH XPOHIYHIN
¢dopMi, OCKUIbKM (iroTepamnito 1 (piTonpodiIakTUKy MOXKHA HPOBOJUTH TPHUBAJIMN Yac, IO
0cO0JIMBO BaXJIMBO B ctomaroJiorii [4, 10].

VY cToMaToNIOTIUHIA MpPaKTHUIl BiIOMI CHHUPTOBHHA PO3YMHHU XJIOPO(DUIINTY, CHHUPTOBA
HACTOMKa KaJeHIy M 1 IponoJiicy, HacToika "®ironeHT", cnuproBuit po3unH "Cromatodir”, sKi
3aCTOCOBYIOTBCS TPU MICIIEBOMY JIIKYBaHHI 3aMaJIbHUX 3aXBOPIOBaHb CIIM30BOi OOOJIOHKH
MMOPOXKHUHU POTa Ta mapojonta [7, 13]. Ane, sk BiZoMO, MOCTiHHE BUKOPUCTAHHS CIUPTOBUX
PO3YHHIB TPHU3BOJUTH JI0 BUTOHYCHHS 1 CYXOCT1 CIM30BOi O0OJIOHKH MOPOXHWUHU pOTa, 10, B
KIHIICBOMY PaxyHKY, HaBMaKy 30UTbIITUTE 3alaJIbHAN mpo1iec y sicHax [11].

Sk BIIOMO, CTOMATOJIOTTYHI 3aXBOPIOBAHHS HAWYACTIIIE CYMPOBOKYIOTHCS 00IHOBUMH
BIIUYTTSIMHU, TOMY 3a3BHYail CHMIITOMaTHYHE JIIKYBaHHS JaHUX TATOJIOTA BKITIOUA€E 3HEOOTIOI0U1
3acobu [3, 11].

Binomi cromarosoriuni rem "Kamicran®" (Himeuuwmna), "JlentiHokc-renp H"
(Himewyunna), "Kaminent- 3mopoB's" (YkpaiHa), sKi MICTATh y CBOEMY CKJIaJi JIJIOKATHY
rigpoxmnopua y konmenrpauii 2,0 % ta nactoiiky JIPC, a came KBITOK poMallIKy, Ta HajJeKaTh J0
dapmakoTepaneBTH4HOT Tpynu "MiclieBoaHecTe3yodi mpenapatu'’, - BOHH MPU3HAYAIOTHCS
MICIIEBO i1 TocnabieHHs OONICHUX BIAYYTTIB CIM30BOi OOOJIOHKH, IO CIPUYHHEHI
MPOpI3yBaHHAM 3y0iB Ta 3yOHHMHU NIpPOTE3aMH, MPH OOMIOYMX MOJPA3HEHHSX Ta 3alajleHHSX
cnr30Boi 000JI0HKM poTa Ta Tyo [7, 13].

[TaToreneTnyHe NiKyBaHHS TKAaHUH MAPOOHTA MOJISITa€ B 3aCTOCYBaHHI MPOTHU3AMAIbHUX
Ipernaparis, sIKi HalfyacTile IpeAcTaBlIeH] HECTEPOiTHUMU NpoTH3anaibHuMu 3acobamu (HIT33)
[1,9].

Bimomi cromatonoriuni remi "Xomican" (Ilompmra, Kawnama), "Xomimer" (Iumis),
"Mynnizan" (HimeduuHa), 10 CKIaay SKUX SK aKTUBHUN (apMalleBTUYHHIA IHTPETIE€HT BXOAUTH
XOJIIHY calliliIaT y KOHIeHTpauii 8,7 %; npenapaTu Hanexars 10 (hapMakoTepaneBTUYHO1 IPYyIH

"AHTHCENTHYHI Npenapatu” Ta IPU3HAYAIOTHCS IS JIIKYBaHHS CTOMATHTIB 1 T1HTIBITIB



PI3HOT €Ti0JIOT1], TOCTPOTO 1 XPOHIYHOTO MAPOIOHTUTY, XCUIIITY Ta MOJIOYHHUIII, TpH 3yOHOMY 001
npu iH(EKIiHO-3anaTbHUX MIPOLECAaX B POTOBIM MOPOKHUHI Ta IPU TPaBMax CIM30BOT 000JIOHKH
MOPOKHUHU poTa (Y T. 4. BHACHIIOK HOCIHHS 3yOHMX mpoTesiB) [7, 12, 13].

J10 OCHOBHHX HEJIOJIIKIB YCiX BHIIEBKAa3aHHUX 3aCO0IB MOXXHA BITHECTH MOKJIHUBY IOSIBY
MIEYiHHS B MICIIi 3aCTOCYBaHHS, aJIepridHi peakilii, a TAaKOX PU3UK PO3BUTKY CUCTEMHHUX MOOIYHIX

SIBUIII.
4. CyTb BUHAXOY

3amavya KOpUCHOI MoeJIi (BUHAXOLY)

B ocHOBy BHHaxoJy TIOCTaBJIeHa 3ajaya pO3LIUPUTH ACOPTUMEHT MICHEBUX
CTOMATOJIOTTYHUX JIIKAPCHKUX 3aCO0IB MIJISIXOM CTBOPEHHS HOBOI (hapMalieBTUYHOT KOMIO3HIIT y
(bopMi remto, y K1 3aBAsSKU MOE€JHAHHIO B OJIHIHN JIIKapChKiil (OpMi KOMIIOHEHTIB IPUPOJIHOTO Ta
CUHTETUYHOTO TIOXO/DKEHHS Yy 3a/JlaHOMYy CIIBBIJHOILIEHHI 3a0€3MedYyeThCsl KOMILIEKCHA
OaratrocrpsiMOBaHa Jisl TIPH JIIKYBaHHI Ta MPOQUIAKTHUIl 3aMaIbHUX 3aXBOPIOBaHb MapoJOHTA,

CJIM30BOi 000JIOHKY NOPOKHUHU pOTa 1 MPH aJanTallii 1o 3HIMHUX IPOTE3iB.
3a3Ha4aThCH YAO0CKOHAJICHHS, III0 BHOCATHLCH 10 BHHaxoay (Bupimenns

nocrasJieHoi 3aja4i. [lllo Bu npomnonyere.)

[TocraBnena 3amavya BHUPIIYETHCS TaKMM YHWHOM, IO (hapMameBTHYHA KOMITO3HIIIS
OararocrpsiMOBaHOi Aii y (opMi CTOMATOJOTIYHOTO TENII0 MICTUTh AKTHUBHI (apmarieBTUYHI
iarpenienTd (A®I) mpuUpOAHBOTO Ta CHHTETUYHOTO TIOXO/DKEHHS, TEIEBY OCHOBY Ta BOJIY
OYMIIIEHY, 3TiAHO 3 BHHax0A0M SK A®DI BHKOPHUCTOBYIOTH HACTOWKY "®iromeHT", XOIIHY
caninuinar 80 % Ta JioKaiHy T1IpOXJIOPHI, IPU HACTYITHOMY CIIBBIAHOLIEHHI KOMIIOHEHTIB, Mac.
%:

HacTtolka "®ironent" 14,0-16,0

xoniny caninunat 80 % 7,0-9,0

nipokainy rigpoxmnopun 1,0-2,0

rejieBa OCHOBA PEIITa.

OnTtumanbHUN BapiaHT 3asiBICHOTO 3aco0y Mae HACTYMHUH ckian (mac. %):

Hactoika "®dirogent" 15,00

xoniny caninunat 80 % 8,00

nigokainy rigpoxmnopun 1,50

kapOomnoa mapku Polacril 40P 1,50

10 % po3uun Hatpito Tiapokcuay no pH 5,5- 7,5

OraRez® W-100L16 1,50

Hinaria 0,15



minazoxa 0,05

BOJIa OUYMILIEHA PEITa.

Hacroiika "®ironent" (ITAT "X®3 "UepBona 3ipka"", YKpaiHa) MICTUTh Y CBOEMY CKJIai
KOPEHEBUINA JICTIEXH, KBITKH HAriloOK, pOMAIIKH i cO()OpU SMOHCHKOI, JIUCTSI KPOTHMBH, TPaBY
YHUCTOTLTY, IJIOIM IIUMIIWHK Ta, 3aBIsSKA KomIiuiekcy BAP, mae antucentuuny, QyHrinumny,
MpOTH3aNalbHy, AHTHXOJIHECTepa3Hy, permapaTuBHO-TPOPIUYHY 1 TEMOCTATUYHY AaKTHBHICTb.
[IpemapaTr npw3HAUYeHWH 1T MICHEBOI Teparlii NPy 3aXBOPIOBAHHSIX CIM30BOi OOOJOHKH
MIOPO’KHUHHU POTA, a TAKOXK B KOMIIJIEKCHOMY JIIKYBaHH1 3aXBOPIOBaHb napojoHnTa [7, 10, 13].

XoniHy caninuiar - MOXiJHE caliluiIoBOi KUcIOoTH € Hadnomupenimum HII33, mo
BUKOPHUCTOBYEThCS y cToMaToJiorii. OCHOBHUM ME€XaHi13MOM Horo Aii € iHakTuBalisi (epMeHTa
LUKIOOKCUT€Ha3!1, BHACIIOK YOr0 MOPYIIYEThCS CUHTE3 IpocTarnanauny E2, TpoMOOLMKIIIHIB
Ta TPOMOOKCaHy 3 apaxiZJoHOBO1 KUCIOTH. [IpoTH3ananbHuii edekT noB's3aHuil 3 HOpMaJi3ali€l0
MIABUIIEHOI TPOHUKHOCTI KamuIspiB Ta TMPOIECiB MIKPOUUPKYIALIl TKAaHWH, a TaKOX
MPUTHIYEHHSIM CHHTE3y MeAiaTopiB 3amajeHHs. XOJIHY caliluiaT HIBUAKO BCMOKTYETHCS
CIIM30BOIO 0OOJIOHKOIO POTOBOT MOPOKHUHM Ta TIPOHUKAE IO HEPBOBUX 3aKiHUYEHB, MPOSBIISIOUN
aHaJIbIe3yvy, TPOTH3anaabHy Ta OakTepuruany i [12, 13].

SAx wMicueBudl aHeCTETHK Hamu OyB 0OpaHMid JJOKaiHy TIAPOXJIOpUI, SK
Halie(PeKTUBHIMNKI 3HEOOIOI0UH 3aci0 y croMaTosoriunii npaktuii [11, 13].

Takum uymHOM, BHOIp aKTUBHUX (apMameBTUYHUX IHTPEHIEHTIB Yy  CKJIaAdl
CTOMATOJIOTTYHOTO TEJI0, M0 PO3POOISIETHCS, BU3HAYCHO HA OCHOB1 (DYHKI[IOHATHHOTO CTaHY
CJIM30BOi 00O0JIOHKM MOPOKHUHU POTa 1 MATOreHe3y 3arajibHOro MPoLecy 3aXBOPIOBAaHb TKAHUH
MapoJIOHTa Ta TMOB'A3aHO 13 3aCTOCYBAHHSAM IIpemapaTiB aHTUMIKpPOOHOI, MpPOTU3aINaIbHOI,
reMOCTaTHYHOI 1 pereHepyrouoi aii, sskuMu € HacToika "®itogeHT" 1 XOJiHY cajiluiar, Ta
aHaJIBIre3yr4oro edekry, 1o 3ade3neuye JIaokaiHy riipoXIopu/.

I'enenonibHy KOHCHUCTEHIIIO, OJTHOPIAHICTh Ta CTaOUIBHICTh MPHU 30epiraHHi JiKapChKOTo
3aco0y 3a0e3neuyroTh ONTUMAabHI KUIbKOCTI JOTMOMDKHUX PEUYOBUH, IKi BUKOPHUCTOBYIOTH JJIS
CTBOPEHHS T€JIEBOT OCHOBH.

Kap6ormo:n - cuHTeTHYHUN BUCOKOMOJEKYISPHUN PIAKO3UMIUTHH CIIBIIOIIMEp aKpUIOBOi
KHUCJIOTH BHKOPHUCTOBYIOTH $IK TeJIEyTBOPIOBAaY, IO 3a0e3leuye ONTHUMalIbHI CTPYKTYpPHO-
MEXaHIuHI BIACTHBOCTI Ta HEOOXiAHY B's3kicTh. ['em kapOomepy (kapOomoiy) mpo3opi, He
CTBOPIOIOTH JIMIIKOI IJTIBKH, IX MOKHA OTPUMYBaTU B HIMpokoMy niamaszoni pH Bix 5,0 mo 9,0.
Bonu TepmiuHO 1 MIKpOOIOJOTriYHO CTiliKi, cTabuIbHI mpH 30epiraHHi, cyMmicHi 3 OaraTbma
XIMIYHUMH (B TOMY 4YHCHi JiKapchkuMH) pedoBnHamu. Came kapOomon mapku Polacril 40P

HaJIC)KUTH OO0 FeJIeyTBopIOBa‘-IiB, AO03BOJICHUX IJI OpaJIbHOT'O 3aCTOCYBAHHSA [16]



Cucremu 3 HEOOXiTHOIO B'SI3KICTIO YTBOPIOIOTHCS MpU HewTpamizamii kapoomony 10 %
PO3YHHOM TiAPOKCUAY Hatpito 10 pHS,5-7,5, sxuit Mae MeHI MoOiuHI €PEeKTH TPU OPATBLHOMY
3aCTOCYBaHHI Ha BIIMiHY Bijl iHIIMX HeHTpanizaTopis [16].

OraRez® W-100L16 - Mmyko3anpHHii aAre3UB, SIKAI MOKpAILy€e aAre3iiiHi XapaKTepUCTHKH
Tellto, a 1€, Y CBOTO Yepry, MiIBUIIYE €)EKTUBHICTH 3aCTOCYBAHHS CTOMATOJIOTTYHOTO JIIKAPCHKOTO
3aco0y 3a paxyHOK 30UIBIICHOTO Yacy YTPUMYBAaHHS Ha CIM30BUX 00OJIOHKAxX Ta 3a0e3redyeHHs
poJsioHroBanoi aii [15].

Hinarin 1 Hima3on € KOHCEpBYIOUMMH KOMIIOHEHTaMHu. Boja ouuieHa yTBOprOe
rizpoduibHy a3y reneBoi CUCTEMH.

AKTUBHI KOMIIOHEHTH 1 KOMIIOHEHTH OCHOBHU 3asiBJI€HOTr0 3acoOy HpeJCTaBlIeH]
JI03BOJICHUMHU JIO BUKOPUCTaHHS, (papMaIeBTUIHO MPUHHATHUMHU PEYOBHHAMH, TMPOTE iX SKICHE
Ta KUTbKICHE CITIBBITHOIICHHS € HOBHM, HE BIIOMHUM 3 JDKepen iH(opMmarrii.

MPUKJIA L

BuHnaxiza u10cTpy€eThCsl IPUKIAIAMH.

[Ipuknan 1

Jlst ogepkaHHs 3alIPOIIOHOBAHOTO BHHAXO Ly KapOOIIo AUCTICPTYBAIA Y BO1 OUHUIIECHII
MpU KIMHATHIA TeMIeparypi Ta MOCTiiHOMY mepemimyBaHHI. [Iporiec aucnepryBaHHsS JaHOTO
reJieyTBOPIOBayda BilOyBaBCs MPOTATOM | TOIUHHU.

Oxkpemo oxaepxyBa po3unH A®I: migokaiHy TiIpoXJopuz 1 XOJIHY CalliluIaTH
po3unHsAeMO y Hactoumi "®iTtogeHT", B AKI MOMEPEIHbO PO3YMHSUIM HIMAriH 1 HINA30J, MpH
MOCTIHHOMY TepeMilllyBaHHI 10 OTPUMAaHHS OJHOPIIHOTO MPO30POro PO3YHHY, a MOTIM JaHy
CyMIII 10AaBaiv J0 TeJIeBOT OCHOBH.

Jlna Heitrpanizauii kapoomnoiny rotyBaiu 10 % po3unH HATPIiIO TAPOKCUITY 3T1IHO BUMOT
JNOVY. TIlicna wedTpamizamii oaepKyBaJii OJHOPIAHMN TPO30OPUH Teab 3 HEOOXITHUMH
PEOJIOTTYHUMHU TTapaMeTPaMHu.

B ocranHio yepry n0 oTpHMaHOro Teno mpu nepemimyBaHHi noaaBanu OraRez® W-
100L16, mpoBoauiii roMoreHizaiito Ta e HeirpanizyBaiu 10 % po3unHOM HATPIIO T1APOKCUAY
1o nHeooxiguoro pH. ['oToBwMiA resb sBiIsiE COO0I0 OHOPIAHY MPO30PY MACy CBITIIO-KOPHUHEBOTO
KOJIbOPY 13 CHEHM(PIUHUM 3aIaxoM.

KinbkicHMI BMICT KOMIIOHEHTIB y NMPHUKJIAJ1l HaBeJeHO 0e3 ypaxyBaHHs iX 30UIbIIEHHS Ha
texHojoriuni Brpat. Onepxytots 100,0 r 3asBneHoro 3aco0y y ¢hopMi CTOMATOIOTIYHOTO TEII0
HACTYIHOT'O CKJIafay, Mac. %o:

Hactoika "®dirogent" 15,00

xoniny caninunat 80 % 8,00

nigokainy rigpoxmnopun 1,50



kapOomon mapku Polacril 40P 1,50 10 %

pO34MH HaTpitO rigpokcuay 1o pH 5,5-7,5

OraRez® W-100L16 1,50

ginaria 0,15

minazoxn 0,05

BoJa oumiena o 100,0.

[puxnax 2 IpoTuMiKpoOHY aKTUBHICTH AOCTIAHHMX 3pa3KiB BUBYAIM in Vitro METOJAOM
mudy3ii B arap (Meron "kosoassiB"). Llelt MeTon IpyHTYeThCS Ha 3JaTHOCTI aKTUBHOJIIOUMX
pedoBUH au(QYHIYBaTH B arapoBe CEpEelIOBHUINE, SKE IMOTEPEIHBO IHOKYIHOBAHO KYIbTypamH
MIKpOOprani3miB. Pe3ynbTaTH MOCTUDKEHb JO3BOJISIOTH XapaKTEpU3yBATH SK AHTHUMIKPOOHY
aKTUBHICTh Mpenapary, TaK 1 BUBUIbHEHHS aHTHUMIKPOOHMX PEUYOBHH 3 OCHOBHU, OCKUIBKH 30HU
3aTPUMKU POCTY MIKPOOPraHi3MiB YTBOPIOIOTHCSI BHACHINOK AU(y3ii IMX PEYOBHH B ULIUIbHE
KUBHIIbHE cepeloBHIIE. SIK TeCT-KYIbTYpH BUKOPHUCTOBYBAIH YHCTi KYJIbTYpPH: TPAMITO3UTHBHI
Mikpoopranizmu Staphylococcus aureus ATCC 25293, ciopoBy kynsTypy Bacillus subtilis ATCC
6633, rpamueratuBHi KynbTypu Escherichia coli ATCC 25922, Proteus vulgaris ATCC 4636,
Klebsiella pneumoniae ATCC 10031. AHTUdyHTanbHY Jdif0 3'ICOBYBaId  BIAHOCHO
napikmkonoaionoro rpudy poay Candida-Candida albicans ATCC 885-653 [2]. IIpu npoBeneHi
JOCITIIIB  BUKOPHCTOBYBAJIM OJHOAOOOBI CyCIeH3ii OaKTepialbHUX MIKPOOPTaHi3MiB Yy
(h1310JI0TIYHOMY PO3YHWHI, Ta JBOJOOOBY KyNbTYpy APDKIKOMOMIOHOTO Tpuba. MikpoOHe
HaBaHTa)XEHHS CTaHOBMWIIO 107 MIKpOOHHMX KIIITHH B 1 MJT IO)KMBHOTO CEpeIOBHUIIIA.

Sk npenapat NOpIBHAHHS BUKOPUCTOBYBaH refib "Metporin Jlenra".

PesynbraTtu HaBeneHi y Tabam. 1.

Tabnuus 1 Pe3yapTat aHTUMIKPOOHOT aKTHBHOCTI 3pa3kiB (11 = 5)

3pazoxk KynbsTypu Mikpoopraniamis
S. aureus | B.subtilis | E.  coli | Pr. KI. C.
ATCC ATCC ATCC vulgaris pneumoniae | albicans
25293 6633 25922 ATCC ATCC ATCC

4636 10031 885-653

JliamMmeTpu 30HH 3aTPUMKH POCTY MIKpPOOPraHi3MiB, MM

Cromaronoriuauii | 22,4+0,5 25,605 | 28,8+0,8 | 26,2+0,4 24,4405

I'ClIb

- Metporin genra | 20,8+0,4 | 23,6+0,5 | 26,8+0,4 | 23,2+0,4 | 25,6%0,5 18,
6+0,5

[IpumiTka: « - » - 30Ha 3aTPUMKH POCTY MIKPOOPraHi3My BiZICYTHSL.




3anponoHOBaHUI CTOMATOJIOTIYHUIN T'ellb 332 MPOTUMIKPOOHOIO aKTHUBHICTIO NEPEBUIILYE

npenapar IMOPIBHAHHS, BOJIOJIE HIMPOKUM CIHEKTPOM MPOTHMIKPOOHOI 1ii BIAHOCHO

OakTepiaJbHUX KYyJIbTYp, OJHAK HE TMpOSBIsS€ aHTU(YHraIbHOI AaKTUBHOCTI BIIHOCHO
npibkmmronoaionoro rpudy Candida albicans.

[puknan 3

BuBueHHsS aHaNTETHYHO! aKTUBHOCTI TeiB Oyl0 NMPOBENCHO HAa MOJEINi KaOoJiHOBOTO
HaOpsIKy (3amajJbHUI TIpOLIeC, IO CYMPOBOKYETHCS OOJBOBUM CHHAPOMOM, IHIYKOBAaHUM
Ka0JIIHOM), SIK MOJIEJl 3 HalOUIbIl BUpaX€HUM HOLUMUENTUBHUM (0OJHOBUM) KOMIIOHEHTOM [1,
19]. Hocnimxenns nposomuiioch MetogoMm Randall-Selitto 3 BUKOpUCTaHHSIM €JIEKTPOHHOTO
aHanbpresumerpa Pressure Analgesiometer, Bupoonuinrrea WPI [17]. JlochimkenHs nmpoBeieHo Ha
nrypax-camipgix Macoro 160-220 r. Teapuna ¢ikcyBasiacsi B pykax ITOCHITHWKA, WOTO Jama
noMiIranacs B aHalIre3uMeTp. BW3Ha4yanm cuily THCKY B Tpamax, IO BHUKIHMKAE PEAKIIito
BIJICMUKYBaHHS JIAITH/TIHCK.

KaoninoBuii HaOpsK MOJENOBAIN UISIXOM CYOIUIAaHTapHOTO BBEJIEHHS! PO3UYMHY KAOJIHY
(10 mr/mun) B ximbkocti 0,1 mu1/100 rpam Macu Tina (BBEICHHS ITiJ] alIOHEBPO3 3a/IHBOI J1anu). Y
TBapHH OIIHIOBAJIACS BUXITHA HOIMIICNTHBHA (00Ip0Ba) YyTIMBICTh Yepe3 1 TOI. Micis BBEICHHS
(bJIOTOTEHHOTO areHTa, Micis boro OyB HAHECEHUH T'ellb Ha JIarKy, 1 9epe3 1 roguny 15 XBHIIMH,
1 romunay 30 XBUIWH 1 2 TOAWHHM ITICIS MOJETIOBAaHHS €KCYIaTHUBHOTO HaOpsKky. Po3paxoByBanmu
B1JICOTOK 3MiHH JI0 BHXIJTHOTO MOPOTY TAKTHJILHOT YyTJIUBOCTI, @ TAKOX BIZICOTOK 3MIHH JI0 PIBHS
anbresii (007160801 peakilii) yepe3 1 rom. micis BBeAeHHS (ororeHHoro areHta. CTaTUCTUYHY
00poOKy OTpUMaHMX JaHUX MPOBOIMIN 3 BUKOPUCTAHHIM t-Kputepito CthiogenTa [8].

Sk mpenapart nopiBHsAHHS BUKopucToByBayn Trenpb "Kamicran" (HiMeuunna). PesynbraTu

HaBeJeH1 y Tabi. 2.

Ta6HI/IHH 2 PCSYJ'IBTB.TI/I BUBYEHHS aHAJIT€TUYHOI aKTHBHOCTI TGCT'3pa3KiB

3pa3ok Crar. Buxigui 1 ron. lrom. 15 | 1 ron. 30 | 2 ron.
NOKa3HH K | JaHi XB. XB
Cromaronioriuauii | M 2715 187,0 292.6 300,8 225.8
reqb n=5 +m 67,9 25,0 46,5 33,5 32,4
%1 - - +56,5 %* | +60,8 %* | +20,7 %
%2 - 30,9* +7,1 % +10,7% | -16,9%
Kamictan® n=6 M 414,3 263,0 360,67 362,7 387
+m 13,5 11,7 22,8 20,2 13,7




%1 - - +36,8* +37,9* 47,1%

+%2 -36,5 -12,3 -12,5 -6,7 0,05.<*p

[pumiTku:
1 - BIICOTOK 3MiHH JI0 MAaKCUMyMY 0O0JIbOBOT peaKilii
2 - 8IOCOMOK 3MIHU 00 BUXIOHO20 PIBH MAKMUILHOL YYyMAUBOCHI

3asBIEHUI CTOMATOJIOTIYHUN Telb BUSBUB YITKHHA MiclleBOaHECTE3yIOunil e(dekT Ha
MO/IeJll KaOJIIHOBOIO HAaOpsKy Ta nepeBepiinB pedepeHTHuil npenapatr Kamictaa® 1no BUpa3HOCTI
AHTHHOIUIIENTUBHOTO e(beKTy.

BuBueHHs aHTHEKCYAATHBHOI (MPOTH3amalbHOI) AKTUBHOCTI CTOMATOJIOTTYHOTO TIEIlI0
MPOBEACHO Ha IHIypax-camipix macor 160-180 r wHa Mozeni KapareHiHOBOTO HaOpSKy 3
BUKOPHUCTAHHAM €JIEKTpOHHOTO TeTusmMomerpa (Plethysmometer, BupoOnunrea WPI) [1].
TBapuna ¢ikcyBanacs B pykax JOCIITHUKA, HOTO jama OIycKajacs B pe3epByap 3 PiIMHOIO
meTu3MoMeTpa. Busnavanu 06'eM BuTICHEHOT pignHu (00'eM amm).

KapareninoBuii HaOpsiIKk MOJENIOBAIM MIISXOM CYOIJIAHTAPHOTO BBEAEHHS PO3YUHY
kapareHiny (10 mr/mur) B kimbkocti 0,1 Mi1/100 rpam Macu Tina (BBEACHHS il alTOHEBPO3 3aTHBOT
nann). Cxema eKCIepUMEHTY ToJIsTrajia y BU3HAYeHH] MOYaTKOBOTO 00'€eMy Jlany, BUMIPIOBaHHS
o0'emy nanu uepe3 1 roa. micis BBeAeHHS (IOTOT€HHOIO areHTa, HAHECEHHsI Ha 3amalieHy Jialy
JOCITIKYBAHOTO TEJTI0 1 MPOBEICHHS BUMIpIoBaHHs 00'eMy 3ananenoi janu uepes 30, 60, 901 120
XB. MICJIsl HAHECEHHs Temto. Po3paxoByBaiy BiICOTOK 3MIHU JIO BUXIAHOTO OOCSTY JIalH, a TAKOXK
3MiHM 00'eMy Jtaru 710 1 ToJ1. micis BBeneHHs (hiororeHHoro areHTa [S]. Sk mpenapart nopiBHSIHHS
TaKoX BUKOpHcTOBYBaM reib "Kamicran" (Himedunna).

Pesynbratu HaBeneHi y Tabi. 3.

Tabnuis 3 Pe3ynbraTu BUBUEHHS aHTHEKCYAATUBHOI aKTUBHOCTI TECT-3pa3KiB

3pazok Crar. Buxigui 1,0ron. | 1,5rox | 2,0roxn | 2,5rox. | 3,0 rog.
[IOKa3HUK | JaHi
Cromatonoriunuii | M 0,82 1,07 0,97 0,96 1,12 1,11
resb n=6
+m 0,034 0,044 0,022 0,021 0,031 0,042
%1 - - -9,3 -10,2 +4,6 % +3,7
%2 - +29,4* | +18,2 +16,1 +36,4 +35,6
Kamictan® n=6 M 0,81 1,07 1,06 0,96 1,12 1,12
+m 0,35 0,39 0,54 0,27 0,32 3,39




%1 - - 0,93 -10,2 +5,6 +5,6

%2 - +32,01* | +30,86 | +18,5 +47,9 +47,9

[Mpumitku: 1 - BiicOTOK 3MiHH 00CATY Jlanmu 10 1-1 TOOWMHYM €KCYJaTUBHOT peakiil; 2 -
BIJICOTOK 3MiHH JI0 BUXigHOTO 00csry mamm; 0,05.<*p

[Ipenapatu HaHOCMiKCS 4yepe3 | ToA. Mmicis BBEACHHS (DIOTOreHHOTO areHTa, B MEepioj
3armanbHOI Peakilii, 10 XapaKTepU3yeThCS JOMIHYBAaHHSM TiCTaMIiHOBOTO 1 CEPOTOHIHOBOTO
KOMITOHEHTA 3alaJIeHHs. Y JOCTIIHIN rpymi yepe3 1 ro. miciis BBEACHHS KapareHiHy BiA3HAaYeHU!
MOMIpHHN HaOpSIK, KU MMOJIsraB y 30uIbIeHHi 00'emy mamm Ha 29,4 %. Yepes 0,5- 1 rox. micis
HaHECEHHsI 3asiBJICHOTO CTOMAaToJorigyHoro remto (1,5-2 roaunu micis BBEACHHS (PIIOTOTEHHOTO
areHra) BiA3HAYaBCs CJIAOKUN aHTHUEKCYNAaTUBHUN e(eKT, 10 BHpaXaBCs B 3HIKEHHI 00CATY
3ananeHoi janu Ha 9,3 %-10,2 %. ¥V mopanpiii nepiofu 4acy aHTHEKCYJaTUBHHM edekT OyB
BIJICYTHIH.

VY rpymi TBapuH, 0 OTpUMYBAIA pedEepEeHTHHUI mpenapar, yepe3 1 roi. micisi BBEACHHS
KapareHiny o0'em nanu 30utemryBaBcst Ha 32,1 %. Ilpemapat nopiBHsHHS Kamictan® BuUsBUB
caOKuil aHTUEKCYTaTUBHHM e(eKT JInIe yepe3 2 ToI. MCis BBeAeHHs (iororeHHoro arenra (1
roJl. micis arJiikauii npenapaty Ha jany). Bim3nauanocs 3HmkeHHa 00'emy nanu Ha 10,2 % y
MOPIiBHSHHI 3 TTaToJioriero (1 rof. micis BBeeHH diiororeHHoro areHTa). [Ipu mboMy oOcsr anu
Ha 18,5 % mnepeBumnryBaB ii mMoYaTKOBE 3HAYEHHS, IO MOXKHA PO3MVISIAATH SK TEHIEHIIIO
MpOTH3aNaabHOT aKTUBHOCTI. B iHIII mepiogu BUMIPIOBAaHHS aHTHUEKCYAATHUBHUN edekT OyB
BIJICYTHIH.

TakuMm uumHOM, 3asBJICHUII CTOMATOJIOTTYHUI T'elib BUSBUB CIAOKUN aHTHEKCYAATUBHHM
edext uepe3 1,5- 2 roa. micns BBeAeHHs (DJIOTOTEHHOTO areHTa Ta MepeBeplIuB pedepeHTHHI
npernapaT Kamictan® 3a TpuBaIicTIO aHTUEKCYAATUBHOTO €(EeKTY.

PenapatuBHy axkTHUBHICTh TE€NIO0 JOCHIKYBATd HA MOJENiI TEPMIYHOTO OMIKY.
JlocmikeHHsT TpOBENeHO Ha Irypax-camuax JiHii Wistar macoro 160-220 r. 3a moOy 1o
MOJIENIIOBAHHS OIIKY TBapHMHaM OYJO 3A1MCHEHO NENUIALIi0 MIKipu Oe3meyHuM JI€30M B 30HI
HIKHBOI TPETHHHU CIUHKH. TBapuHaMm min keramiHoBUM (100 Mr/Kr) Hapko30M Ha IMOIEPEIHBO
BUTOJIEHY AUISHKY IIKipW Hakaaaanu asi Harpiti 1o 100 °C kpyriai metanesi muiactiau Ha 10 cek,
mo Bianosigae omiky III A-b - 111 b crynento kniHiuHOT kinacudikanii OmikiB 1 XapaKTepU3y€eThCs
Ypa)K€HHSM BCI€T TOBIII IIKIPH 3 MMOBHOIO 3arHOEIUII0 BOJIOCSIHUX (OJIIKYJIIIB, HOTOBHX 1 CAIbHUX
3a1no3 [6]. JlikyBaHHS IPOBOAXIM 3 TIEPIUIOTO THS MIiCIs MOJAETIOBAHHS OMIKY IUIIXOM HaHECEHHS
TOHKOTO IIapy TeJ0 OJIMH pa3 Ha 100y B OJMH 1 TOU XKe Jac.

VYci TBapuHu Oynu MOJUICH] HA 5 TPyII:




- TBapuHaM | Tpynu HaHOCHUIIM renb Ha 1, 2, 3 100y micis omiky i Ha 4 100y BUBEH 3
EKCTIEpUMEHTY;

- TBapHHaM 2 TPYIH HAHOCHUJIM relib Ha 4, 5, 6 100y micis omiky i Ha 7 100y BUBEH 3
EKCTICpUMEHTY;

- TBapuHaM 3 Tpynu HaHOCHIH renb Ha 11, 12, 13 no0y micns omiky i Ha 14 100y BuBenu
3 eKCIIEPUMEHTY;

- TBapuHaM 4 Tpynu HaHOCHIIH renb Ha 18, 19, 20 no0y micns omiky i Ha 21 100y BuBenn
3 eKCIIEPUMEHTY;

- 5 rpyna - rpymna KOHTPOJIIO, TBApUHAM 3 MEPIIOTO JAHS HAHOCHIIU 130TOHIYHHI PO3YMH
HaTpIl0 XJIOPUAY Ha IJIOLLY OMIKY 1 Ha 21 JeHb BUBEHU 3 €KCIIEPUMEHTY.

KoxHa rpyna HanigyBasna no 3 TBapuHHU.

[licnst BUBeAEHHS TBapUH 3 €KCIIEPUMEHTY Oyjo BiliOpaHO 3pa3ky IIKIpU 1 MiJAaHO
rICTOJIOTIYHOMY AOCHDKEHHIO. Y KOXHIA TpyIi OI[IHIOBAJM HACTYNHI MOPQOJIOriuHI 3MIHU:
emiTeni3allis, Mirparlis Ta mpoJidepariis eniTeTioNUTIB, CTBOPSHHS MOTPAHUYHOT 30HU, HASBHICTh
3anaIbHUX KIITHH (MakpodariB) Ta HEOAHT10TeHe3, IHPLIBTPALis 3aMaJTbHUX KIIITHH.

AHai3 pe3yiabTaTiB TICTOJOTIYHOTO JOCTIDKEHHS 3acBIMUMB 30UIBIICHHS KIITHHHOT
1HGUIBTpaIlii y AepMi MiJ MICIIEeM TEpPMIYHOTO OMIKY Ta MOTpaHWYHIA AUIIHIN Bifg 4 10 21 nmobu
excriepuMenTy. O3HaK pereHepalii enigepmicy HajJ TEPMIYHUM ypaXeHHsIM y TepMiHu 4 1 7 1110
HE BUSBJICHO, JIUIIIE OKPEMI MITO3HW Y MOTPAaHUYHINA 30H1, y BojocsHuX domikynax. Ha 14121 go0y
BHSIBJICHO PEreHEpYIOUMd emiTeTallbHUN Bajdl y TOTPAaHWUYHIA IOUISHINI IIKIpH B PE3yJbTari
MITOTHYHOT aKTHBHOCTI KIITHH Oa3aJlbHOTO IIapy emigepMmicy, O3Haku (OpMyBaHHS
JIeMapkaliiHoi 30HU. Perenepariis mossrana y 30UIbIIEHH] KUTBKOCTI €MITETIAIbHUX KJIITHH,
30UTBIIIEHH] BUCOTH CIMJIEPMICY y TMOTPaHUYHIA 30HI 1 (GOpMYBaHHS TOHKOTO TUIACTY KIIITHH Yy
TUISTHKY OTIKY, I 3pyWHOBaHHWH eIiJIepMIC, aje B )KOJHOMY 3 BHUIIAJKIB HE JIOCATAB ITOBHOTO
3aMilIeHHS MO TUIOIII OMIKOBOTO fAedekTy. PeecTpyBanu 30UIbIIEHHS MILTBHOCTI HOBOYTBOPEHUX
CyIUH Yy JAepMi MOTPaHWYHOI 30HU 1 KIITUHHOTO I1H(UIBTpaTy y BCIX AUISHKAaX UIKIPH.
®ibpobnactu Oynu 1udy3HO PO3MOALUICHI MK KOJTaréHOBUMH BOJIOKHAMH.

[Ticns HaHECEHHS T'eJIF0 BUSBIICHO TCHJICHIIIIO 3MEHIICHHS 1HULIbTpaIlii Makpodaris, 110 €
MOP(}OJIOTIYUHUM TPOSIBOM 3MEHILIEHHS MicleBoi 3ananbHoi peakmii. [lemo OutbmmM Oyno
BIJJTHOBJICHHS y NOTIPaHUYHIM 30HI, aje 1€ He JOCATajo piBHA peemirenizauii 30HU JIeQeKTy.
PeectpyBanu 3011bII€HHS MITO31B Y BOJIOCSHUMX (oiikynaax Ha 7 1 14 no0y. Miro3 i Mmirparito
KJIITHH 3 (DOJTIKYJIIB OLIIHIOIOTH SIK IIPOSIB penapaTHUBHO1 peakLii y rocTpiit (azi omiky 1 € [pKepeaom
BiJJTHOBJICHHS erinepMicy [18].

VY norpaHn4Hii 30Hi BIIMIY€HO O3HAKH aHTioreHe3y, (POpMyBaHHS OKPEMHUX KPOBOHOCHUX

CY/MH.



TexuiuHuUil pe3yJbTar.

OTtpumani pe3yabTaTd CBiI4aTh, M0 JOCTIHKYBAHUH Telb 3MEHIIY€E MICIEBY 3amajibHy
peaKIliro Ta Ma€e TeHJICHIII0 CIIPUATH pereHepallii WKIipu B rocTpy (asy oIiky.

Takum 4UHOM, 3aIPONIOHOBAHO HOBY (hapMaleBTUYHY KOMITO3HIII0 OaraToCrnpsiMOBaHOT
aii y ¢opmi CTOMATOJIOTIYHOTO TEITIO.

dapmarneBTUYHa KOMITIO3HIIiS MICTUTh KOMOIHAIIIO JiF0YMX KOMIOHEHTIB POCIMHHOTO Ta
CHHTETHYHOTO TIOXO/PKEHHSI, € HETOKCHYHOIO 1 0€3MeYHOI0. 3aponoHOBAaHU CTOMATOJIOTTYHUH
reib  OJICPXKYIOTh 3a TIPOCTOI0 TEXHOJOTIED Ha CTaHAApTHOMY OOJagHaHHI XIMIKO-
(hapMaleBTUYHOTO MiIPUEMCTBA.

3asBieHMi 3aci0 MOKe 3HANTH 3aCTOCYBaHHS B MEIMYHIN MPaKTUL K (papMalleBTUYHUN
3aci0 /It JIKyBaHHS 1 MPO(ITaKTUKY 3aMajibHUX 3aXBOPIOBAHB MAPOJOHTA, CIM30BOT 000JIOHKH
MMOPOYKHUHU POTA Ta JUIsl aJIarTallii 10 3HIMHUX TTPOTE3IB.

Jlxepena indopmarrii: 1. bons u mpobaema 6ezonacuoctu HIIBC / A.B. Kypsra, T.K.
Jucynen, A.B. 3aituenko, A.B. Uepkacosa. - /[{lnenponerposck: M3a-Bo "I'epna”, 2014. - 84 c. 2.

***[larenTH JU1g 3pa3Kky B3sTO 3 basu Ykpnatenry!
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