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Xapkiecvkuii HayionanbHUl MeOUYHUIL yHigepcumem

AOUINMBbHICTb BUKOPUCTAHHSA PIBHUX OXKEPEN
HU3bKOIHTEHCUBHOI'O CBITINOBOIO BUNMPOMIHIOBAHHA

ANnA KOPEKUIT MIKPOLUMPKYNATOPHUX NOPYLWEHb B MAPOAOHTI

OOrpyHTOBAHO AOIIBHICTE IPO(}ITAKTUYHUX 3aXO01B OO0 BILUTUBY HAa TKAHWHH APOJIOHTA
Mali€HTiB 3 CHHAPOMOM 3aTPUMKH BHYTPIIIHBOYTPOOHOIO PO3BUTKY B aHaMHE3i
HHU3BKOIHTEHCUBHOTO CBITJIOBOTO BHIIPOMIHIOBAHHS JBOX MOTO THIIB — HOMIXPOMAaTUYHOIO
MOIAPU30BAHOTO 1 YePBOHOTO MOHOXPOMATHYHOT0. Ha 0CHOBI MOPiBHAJIBHOTO CTATUCTUYHOTO
aHaJi3y 010XIMIYHOTO CKJIaly pOTOBOI PiAMHU A0 1 MiCIIs MPOBEACHHS KypCiB IpodiTakTuKu
MPOIEMOHCTPOBaHa €(PEKTHBHICTh BUKOPUCTAHHS 000X JPKEPes BUMPOMIHIOBAHHS B SIKOCTI
NpoQiJaKTHYHOTO 3ac00y 3 JENI0 KpaIllMMH Pe3yJIbTaTaMM JJIsi YePBOHOT'O MOHOXPO-
MaTHYHOTO BHITPOMIHIOBaHHS. HaBeieHI peKoMeH 1alli1 II0/10 3aCTOCYBAHHS TOTO 200 1HIIOTO
PO UIAKTHYHOTO 3aCO0Y 3aJICXKHO BiJI TOYATKOBUX KPHUCTAIOY TBOPIOBATBHUX BIACTUBOCTEH
POTOBOT piHHU.

Knrouoei cnosa: cunopom 3ampumku 6HympiiHb0ympoOH020 PO36UMKY, GIOXIMIMHUL AHATI3,
pomosa piouna, KpucmaioymeoplosaibHa 30amHiCmb, MOHOXPOMAMUYHeE Jld3epHe eUNpo-
MIHIOBANHS, UWIUPOKOCMY206€ GUNPOMIHIOBAHMSL.

Panime Hamu Oyni BCTaHOBIICHI HOBI (hakTH
HACIZIKIB CHHAPOMY 3aTPUMKH BHYTDIllTHBO-
YTPOOHOTO PO3BUTKY Yy BUINISII MOPYIIEHB
MIKpOIMPKYISATOPHOTO pyclia MapopoHTa, IO
MOXe OyTH OIHI€I0 3 MPUYHH PO3BHUTKY MaTO-
JIOTIYHMX CTaHIB poTOBOi mopokHuuu [1]. 3a-
3Ha4Y€HE 3yMOBIIO€ aKTyaIbHICTh ITOIIYKY METO-
JIiB paHHBOI 1aTHOCTUKH 1 TPO(ITAKTHKHN HaC-
JIKIB MIKPOIUPKYISTOPHUX PO3NAIiB Yy TKa-
HUHAX MapoJOHTa y Takux namieHTiB. Cepen
HEMeIMKaMEHTO3HUX 3aC00iB KOPEKIIil CyInH-
HOTO TOHYCY TKaHWH B OCTaHHI J€CATHPIdYSA
HIMPOKO BUKOPHCTOBYETHCS HU3bKOIHTCHCHUBHE
(30 MBt1/cM2 i MeHIIE) CBITJIOBOTO BUIIPOMi-
HIOBAaHHSI, KOTPE € ar€HTOM, L0 BUKITHUKAE 3aITyCK
a00 iHTeHCcH(DIKaIiI0 MPUPOAHO MPOTIKAIOUHX B
OpraHi3Mi MpoIleciB, COIPIMOBaHUX Ha BiJ-
HOBJICHHS HOPMaJIBHOTO (DYyHKIIOHYBaHHSI Op-
TaHiB 1 CHCTEM.

MeTtor poboTtu Oys0 OPIBHAHHS PE3yIlb-
TaTiB BIUIMBY MOHOXPOMAaTHYHOTO JIa3€pHOTO
BUIIPOMIHIOBaHHS Ta OIMPOKOCMYTOBOTO BH-
NPOMIHIOBAHHS TEpameBTUYHOI JIaMIHU
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(ITAMJIEP-cBiTna) Ha TKAHWHM MapOJOHTA
LJIAXOM BH3HAYEHHS AUHAMIKKA O010XIMIYHOIO
CKJIaJy POTOBOI PiIMHU Ta MOPIBHSIHHS 3MiH B
CTPYKTYpi A€TiApaToBaHOl POTOBOI PiIUHHM IO 1
MCJIsl BIUTUBY BUIIPOMiHIOBAaHHSI.

Marepian i MmeToau. Y D0CTIKSHHI TPUTA-
MaJI¥ y4acTh 32 COMaTHYHO 370POBUX MAIliEHTH
BikoM 14-24 pokwu, sSKi HapOIWUIWCS 13 CHHJ-
POMOM 3aTPUMKHU BHYTPIITHBOYTPOOHOTO PO3-
BHUTKY (YHI MacopocCTOBi mapameTpH IMpH Ha-
pomkeHHi Oynmu Hipkue 10-ro nmepreHTHs), 03
KJIIHIYHAX O3HAK YCKIATHEHb 3 OOKY TKaHWH
MapoJOHTa, i3 CAHOBAHOI MOPOKHUHOIO POTA.
Bynu chopmoBani aBi rpynu, paHIoMi30BaHi 3a
BIKOM 1 crarTio. Ha TkaHWHM mapojoHTa maii-
entis 1-i rpymu Brmusaiu [TAMJIEP-ceitiom [2],
MalieHTH 2-1 TPyNH 3a3HaBaji BIUIMBY HU3b-
KOIHTEHCHUBHOTO JIa3€PHOTO BUIIPOMIHIOBAHHS 3
JIOBKUHOIO XBIJI 658 HM [3]. TprBamicTh MUKITIB
npodimaktuku craHoBuia 10 mHIB. Y KOHT-
POTBHY TPYITy YBIHIIIO 15 cOMaTnaHO 310pOBUX
MOJIOAUX OCi0 3 IHTAaKTHHM IApOIOHTOM i ca-
HOBaHOI0 TOPOKHMHOIO poTa. [HTEHCHUBHICTH
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Kapiecy omiaroBany 3a inaexcom KIIB (xapio3Hi
IoMOOBaHI BUIaneHHA). [irieHiYHUN cTaH
MOPOKHUHHU POTa OLIHIOBAIH 3a iHICKCOM
OHI-S Green, Vermilion. [Iporpama mocmin-
’KEHHSI POTOBOI PiZIMHY CKJIafajacs 3 BUSHAYCHHSI
KOHIEHTpALlii HITpaTiB i HITPHUTIB [4], KOHIIECH-
Tpauii apridiny [5], BMiCTy CEHOBHHH Ta TUTPY-
niny [6]. PoroBa pinuHa 30upanacst B paHKOBi
TOJMHU HaTIe. TakoK poToBa piiuHa BUBYAIACS
KPUCTAJIOONTUYHUM METOJOM (KIMHOMOMIOHOT
nerinpararii) [7]. Bucoxumi kparmti 1i€l piauHA
nmociiKyBaiu B Mikpockoni Olympus BX-41
(Anonis) mpu manmomy 30inbmenHHi (okymsp 10,
06’extuB PLAN 4x/NAO0.10 4), a morim mipu
BenuKkoMy 30inbireHHi (06’ ektuB 40x Tta 90x)
JIOCII/PKYBAIH Pi3HI AUITHKA BUCYIICHOT (hartii
[7, 8] i ¢pororpadysanu ix amaparom Olympus
Comedia Z300. Mapkepu MaToJIOTIYHUX CTaHIB
MaroTh pi3Hi MPOCTOpoBi MacmTabu. ToMy Tpu
BEJIMKOMY pO3JiJIeHHI, KOIH J00pe BHU3HA-
YarThCs JAPIOHI JeTaii, He BUIHO BCHO (allito
uinakoM. st koxkHOT 3 Qauiit OyB 3poOieHuit
Halip ¢ororpadiii, IO B3aEMHO MEpEeKpUBa-
10Thcs. KoxkHa oTpuMaHa TakuM YMHOM MO3aika
Oyna motiM 00’eqHaHa B €nuHY (OTISIAOBY)
MikpodoTorpadiro (prc. 1) 3a 1oIIOMOTo¥0 TITa-
ri"a Stitching open-source nmporpamu Fiji [9].
darris poTOBOT PIAMHHU 3I0POBOI JIFOMHHHI
CKJIaJJa€ThCS 3 IBOX 30H: [IEHTPAJIbHOT (COIBOBOT)
i nepudepuunoi (0inkoBoi, amopdHoi). Cris-
BiJTHOIIICHHS BEJIMYUH IUX 30H pizHe. Tum Mikpo-
KpHCTalTizalii BU3HaYaIu 3a Kiacudikarieto, mo
aHaJyoriuHa BUKopHcTaHiii B poboti [10]. Kpu-
CTaJIOyTBOPIOBAHHS OI[IHIOBAJIM MO Kparuii 3
HaWO1IBIT BUPAKSHUM MATIOHKOM KPHCTATIB.
Jia BU3HAUEHHS CTaHy OpraHi3My OIliHIO-
BaJM iepudeprudHy (OpraHiyHy) 9acTHHY (artii.
Panimme B po6otax [7, 8, 11] Oynu onricani map-
KepH Pi3HUX IMaTOJOTIYHUX CTAHIB.
Pe3yabTaTn Ta ix oOroopenHsi. [Hnexc
KIIB cranoBuB: y rpymi koHTpomo — 3,0+1,3; B
1-# rpymi — 3,3+1,7; B 2-i1 — 3,4£1,8 (TyT i mani
i“MoBipHicTs momunku p<0,05 ). [ToxazHuku
ririenignoro ingekcy OHI-S Green, Vermilion y
rpymi koHTpoiro cranoBunu 0,87+0,18, B 1-i
rpymi — 0,94+0,22, B 2-1i — 0,94+0,25. Cepenns
KOHIICHTPAIlig HITPHUTIB 1 HITPATIB Y POTOBIH pi-
JIVHI TIAIi€HTIB 3 CHHAPOMOM 3aTPUMKH BHYT-
PIIIHBOYTPOOHOTO PO3BUTKY B aHAMHE31 CKJIaa
(142,6+19,0) MxMoOdb / 1, Y TaIli€HTIB KOHT-
posnbHOT Tpynu — (366,3+28,8) MKMOIB/ Bij-
noBigHO. Takum umHOM, mpoaykmist NO y ma-

Li€HTIB 3 CHHAPOMOM 3aTPUMKH BHYTPIII-
HBOYTPOOHOTO PO3BUTKY B aHAMHE31 BUSBUIIACS
Maibke B TPU pa3y HIXKYOIO TIOPIBHSHO 3 TAKOIO
B Tpymi KOoHTpomo. Hempamum migTBEpIKeH-
HSIM TIOpYIIEHHsI eHJoTreHHOoi mpoaykuii NO
TaKO)XK MOKHA BBa)KaTW 1 HU3bKY B TIOPiBHSHHI
3 IPYNOI0 KOHTPOJIIO KOHUEHTpalilo HHUTPY-
niny: (9,8+0,7) mxmons/a nmpotu (17,4+
1,0) mxmouib/n BignoBigHo. OTpuMaHi naHi
MOXKYTb CBIIYHTH IIPO PO3BUTOK EHIOTETIaIbHOT
TUC(YHKIII B TKaHWHAX MMApOJOHTA y TAIli€H-
TiB 3 CHHAPOMOM 3aTPUMKH BHYTPIIIHEOYTPOO-
HOTO PO3BHUTKY B aHamHe3i. [licist mpoBeneHHs
[UKITIB TPOQITAKTUIHHIX 3aXO0/IiB BHSBIICHO, IO
[MO3WTHBHA JAMHAMIiKa CIIOCTEPIraeTecs y 56 %
narieHTiB 1-i rpymu. 301LIbIIeHHS BMICTY B pOTO-
Bili piauHi HITPUTIB i1 HiTpaTiB Ha (18,9+9,4) %,
a TaKOXX 3HIKCHHS KOHLIEHTpALii apriHiHy Ha
(18,5+6,5) % cBiguarh mpo 301JbIICHHS YTBO-
pennst NO. Toit daxT, 1m0 3HUKEHHS BMICTY
aprininy BinOylocsi B pe3ysbTaTi HOro BHKO-
puctanus B NO-cuHTa3Hi# peakuii, miaTBepa-
XKyeThcs 30utpmeHHsM Ha (17,2+6,8) % piBHA
OHUTPYITIHY — APYTOTO MPOIYKTY I€l peaKirii.
VY narienTiB 2-i rpymH TOJITIIIICHHS MaJIO MicIIe
B 62,5 % BumaakiB. BmicT HITpHTIB 1 HITpaTiB
3pic Ha (33,3£18,4) %, mutpyrniny — Ha (40,7+
19,6) %, a koHHeHTpamis L-aprininy 3MeHmma-
csi Ha (15,4+8,4) %. Ans peurru 44 % namieHTiB
1-i rpynm i 37,5 % naui€eHTiB 2-i B cepeAHbOMY
JOCTOBIPHUX 3MiH 010XIMIYHOTO CKJIaly pOTOBOI
pinvHM He 3adikcoBaHo. JlOCATHEHI pe3ylbTaTu
Oymu mepeBipeHi B 000X rpymax yepe3 TpH Mics-
ui. Cepen marieHTiB, SKi 3a3HAIU i1 [TAMJIEP-
CBiTJIa, 3HAYYIIIE 3pOCTAaHHS HITPATIiB 1 HITPUTIB
[(17,6%13,1) %] Ta mutpyminy [(16,1+10,4) %]
cnioctepiranock y 63 % Bumaakis. Y MOJIOBUHU
(50 %) ydacHUKIB JOCIHIIKEHHS, SIKUM TPOBO-
IATUCS TIPOGITaKTUYHI MPOIEAYPH 3 BHKOPH-
CTaHHSIM JIa36PHOTO BHIIPOMIHIOBAHHS, 3pO-
CTaHHS HiTpaTiB 1 HITpHUTIB ckiano (32,2+20,1) i
(19,4£10,2) % siamosigHo. BapTo Bin3HaunTh
3HaYylIe 3pOCTaHHS KOHUEHTpalii apTiHiHy —
Ha (45,3+£24,4) ta (30,6+24,4) % nus naiiexHTiB
1-i Ta 2-i rpyn BignosizHo. OTxe, JoBeaeHA
e(eKTHBHICTh PO} ITAKTUIHNX 3aX0/iB 3 BUKO-
PUCTaHHSM JDKepel HU3bKOIHTCHCHUBHOTO CBIT-
JIOBOTO BUIPOMIHIOBaHHS 000X THITIB 3 JEIIO0
KpaluMH pe3ybTaTaMy JIJIsl YepBOHOTO MOHO-
XPOMAaTHYHOTO CBiTJIa. 3MiHM, SIKi BiIOYITHCS TTi T
gac MpoUIAKTHIHUX KYpPCiB, 3aKPITLTIOIOTHCS
HaJIO0BTO (Y CepemHbOMY Ha TPH MICSIII).
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II

Puc. 1. Tunm MikpoKpHCTaTi3aiii pOTOBOT PiINHU:
I — omamoBi MikpodoTorpadii, 06’ exHani 3a gonomororo nporpamu Fiji: a — 5 6anis; 6 — 4 6any;
6 — 3 Oanm; 2 — 2 6amu; 0 — 1 6am; e — 0 Oaiis;
II ta III — pi3Hi BapiaHTH COTBOBOT YACTHHHM BiJIIIOBITHOTO THITY MiKPOKPHCTATI3aIil
(06. PLAN 4x/NAO0.10, 40x, 90x, ok. 10)
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Amnauti3 (harriif poToBOi piTMHA MAIIE€HTIB TPy-
T KOHTPOJTIO HE BUSBUB MapKepiB MaTOIOTIHIX
CTaHIB y )KOZHOMY BHUINaaKy. Crioctepirascs it-
KW TIO/TiJT HA IEHTPaIbHY 1 neprudepudHy 30HY.
Tun MikpoKkpHcTanizalii poToBOi PiTUHH, SKUH
BiJIMIOBiTae 5 Oayiam, OyB BHUSIBJICHUI B OJTHOMY
Bunanaky (7 %), apxiTeKToHiKa KpUCTaJiB Oyna
omineHa B 4 a6o 3 Gamu y 93 % ocib wiei rpy-
. AHaniz 90 3paskiB poToBoi piauHH B 000X
rpynax MaiieHTiB i3 CHHIPOMOM 3aTPUMKH BHYT-
PIITHBOYTPOOHOTO PO3BUTKY B aHAMHE31, TPO-
BEJICHHUH JI0 TOYaTKy KypcCiB MpodilakTHKH, TI0-
Ka3as, 1110 YKO/IHA 3 aliif He BiIIOBi1ana HOpMI.
B nesiknx 3paszkax Oynau MPUCYTHI MapKepH, 110
BKa3yIOTh Ha HasSBHICTh MAaTOJOTIYHUX 3MiH (B
O1ITKOBII 30H1), MaiKe B yCIX OTpUMaHHX (arlisx
OyJ10 BIJICYyTHE Y4iTKE PO3/IJICHHS Ha IIEHTPAIbHY
1 mepugepruvHy 30HH, a MPO30PICTh HE 301IbITY-
Banacs g0 nepudepii. [Ipu ananizi 6inkoBoi (1e-
pudepuyHoi) 30Hu amiii Oyno 3adikcoBaHo:

TUTSTHKY 1HTEHCUBHOI MTITMEHTAaIlii B TPOMIXKHIN
1 KpaiioBiii 30Hax (auii BUsBIEH] y 6 % BUNIaIKiB;
MaTOJIOTiYHi eneMeHTH (allii poToBOi piAMHA Y
BUDIISLII moABiiiHOT dauii —y 9 %; nopymenHs
CTPYKTYpOIIOOYIOBH POTOBOI PIIMHH Y BUIIISAL
TPUIPOMEHEBUX TPIlUH — y 53 %, CKIaaKu
OinkoBoi 30HM — y 15,5 %, maronoriuHi yTBO-
PEHHS Yy BHUINIAII DKTYTIB — y 6 %, QeHOMeH
MaTOJIOTIYHOT KpUCTai3allii coneir B OLIKOBIH
30H1 ¢auii BusBneHud y 12,5 % Bumaaxis.
VY nesxux BUmMaAKax B ofgHii Qamii MokHa Oy-
JIO BUSIBUTH JEKiJIbKa MapKepiB MaTOJOTIYHUX
CTaHiB.

[Ticas mpoBeneHHs MUKITIB TPODITAKTHKU B
000X rpymax BinOyBancs 3Ha49HI 3MiHI MOPJO-
noriyHoi kaptuHU ¢anii. [login Ha 30HU (co-
JIBOBY 1 O1IKOBY) OyB UiTKUM, 1 KpUCTAJIOrpPaMH
CTaBajii OiJIbII MTPO3OPUMH B Mipy BiAJlaeHHS
Bix HeHtpy (puc. 2). Taka TeHIeHIIs criocTe-
piranacs sik IicJisi KOKHOTO CEaHCy BIUTUBY, TaK

Puc. 2. BapianTtu kpucranorpaMm poToBoi piivHu JI0 (31iBa) 1 micis (mpaBopy4) 00poOku
CBITJIOM Y€PBOHOTO HaMiBIIPOBIAHUKOBOTIO Jla3epa y pizHux naimieHTiB (00. PLAN 4x/NAO0.10, ok. 10,
omIsIIoBi MikpogoTorpadii 06’eqHaHi 3a gomomoroto arina Stitching open-source nporpamu Fiji)
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1 IHTErpaIbHO 32 MiJCyMKaMH BCHOTO IIHKITY.
JIKTYTOBI CTPYKTYpH, CKIQAKH OiTKOBOI 30HH,
nmojBiKHI (amii, TUISTHKY 1HTCHCUBHOI MIrMEH-
TaIlii B IpOMIXHIH 1 KpaloBiil 30HaxX (amiii Bxke
He BU3HAYAIUCS Hi B 1-1 Hi B 2-f TPyIIi, 110 MOXKE
CBIYUTH MPO 3HUKHEHHS ab0 3MEHIIEHHs Ia-
TOJIOTIYHUX TpoIeciB y mapomoHTi. OgHaK y
12,5 % nauienTiB y nepudepuyHii 30H1 BiaMi-
Yyajach HasBHICTh APIOHUX TPUIPOMEHEBUX
TPIIIMH, 1[0 MOXE CBIAYUTH MPO 30epeKeHHS
HE3HAUYHMX 3acTiiiHuX sBuUI. [IpoBeneHi HamMu
JOCIIDKEHHST TIpH 000X crocobax mpodinak-
THUYHOTO BIUIMBY ITiATBEPAMIN PE3YJbTaTH, BH-
KJIaieHi B poOoti [12], 11010 mMO3UTHBHOI KOpe-
JISIIIT MI2K TIOSIBOO MPO30pocTi (artii, mo 30i1b-
IIyeThes A0 11 mepudepii, i MomMIeHHsIM KITiHI9-
HOI cuTyaii (B HalIOMY BUTIAJIKY — 3HUKHEHHSIM
MapKepiB, 1110 BKa3yIOTh Ha MaTOJIOIYHI SBHIIA
B MAPOJIOHT1).

BusiBneHno, mo pes3ysibraTtéd BIUIMBY HH3b-
KOIHTEHCHBHOTO BHIIPOMiIHIOBAaHHS Tepares-
THUYHOI JIAMIIH Ta YEPBOHOTO JIa3epa Ha MIKpo-
KpPHUCTaNI3aIlil0 CONMbOBOI YaCTUHU POTOBOI pi-
JUHY pi3Hi. JIJ1s MiBUIICHHS HA0YHOCTI OTPH-
MaHHUX pe3y/bTaTiB MOPIBHSIM CyMapHi JaHi 3
KPUCTAJIOYTBOPEHHSI B KOXKHIN 3 TPYI JI0 1 Mmicis
MPOBEJICHHs KypciB npodinakTuku. Ha MomMeHT
MOYaTKy JOCIHIKEHHsSI y 0Ci0 i3 cCHHApOMOM
3aTPUMKH BHYTPIIIHBOyTPOOHOTO PO3BHUTKY B
aHaMHe31 TUI MiKpOKpHUCTai3alii poToBoi piau-
HU, SIKU BiATIOBiTae 5 6anam, He OyB BUSBICHUH
B JKOIHOMY BHIAIKy. /o mpoBeneHHs KypciB
npodisakTuky B 000X Ipymax po3moji 3a
OIIIHKAMH KPUCTAJIYHOI KApTHHU OYyB ITPUOITH3HO
OJTHAKOBUM, MakCHMaJlbHa KiTbKiCTh KPHCTAJIIB
(70-75 %) ouintoBanach 2 i 3 Gamamu. Ilicis
06po6ku TKaHKH mapogonTa [TAMJIEP-cBiTIOM
OIliHKa apXiTeKTOHIKH KPUCTAIIIB y MTepeBaKHIN
Oinpirocti Bunankie (81,5 %) 3meHmmnacs Ha
1-2 Ganu, TOMy IO CIIOCTEPIraBCs «PO3MaI»
kpuctainiB. Tinpku B qBoxX Bumnaakax (12,5 %)
CIIOCTEPIraocs MOMIMIICHHS KPUCTAIIYHOT Kap-
THHU Qamiii Ha 2 6amu. B pe3ymbrari 06poOku
4epBOHUM J1a3epoM y 87,5 % BuUNalKiB OLiHKA
KpHCTaTIuHOI KapTuHH (ariii mokpammiacs Ha
1,5-2 Gamu (apXiTeKTOHiIKa KPHUCTaIiB POTOBOI
piavHM 3MiHIOBaNIACA BiJ Maiike MMOBHOI BiACYT-
HOCTI KpUCTaIiB 200 TX pO3pI3HEHOCTI 10 YITKHX
NPaBUIBHUX CTPYKTYD), y 12,5 % — He 3miHIO-
Bajacs. Y JKOIHOTO 3 MAIi€EHTIB HE CIOCTE-
piraiocs moripiueHp apXiTeKTOHIKH.

Bimomo, 1mo B 0ci0 3 Kapiecpe3ncTeHTHOO
€MaJLTIO TIPEBAITIOIOTH THITH MIKPOKPHCTATI3aIlii,
110 OILIHIOKThCS 4—5 Oajgamu, 1, HABMAKH, PU
BHCOKii iIHTEHCUBHOCTI Kapio3HOTO IMpOIecy
HallyacTime 3yCTpidaroThCsl THITH (alliid 3 OIliH-
KOIO MeHIIe 4 GatiB.

Otxe, MOJKHA CTBEPKYBATH, 1110 IPOLIETYPH
3 BUKOPUCTAHHSIM YEPBOHOTO JIa3epa MOXKHA
NpPU3HAYaATH TAIi€HTaM SIK 3 HU3bKOIO, TaK 1 3
BUCOKOIO KPHCTaJIOYTBOPIOBAILHOIO (DYHKIII€I0
poroBoi pizmnn. 3actocoBysaru [TAMJIEP-cBiT-
JIO CIiJ MamieHTaM, KPHCTaJIOyTBOPIOBalbHA
(byHKIIiSl pOTOBOI PiIMHU SKUX OIIHIOETHCS HE
HK4e 4—5 6amiB, 00 He CIIPHUATH i IBUIIICHHIO
IHTEHCHBHOCTI Kapio3HOTO MPOIIECY.

BucHoBku

1. YMOBOIO yCIIIIHOT TPO(IIAKTUKH 1 JIIKY-
BaHHA Oy/Ib-iKOI XBOPOOM CTa€ paHHS AiarHo-
CTHKa 11 TOKJIIHIYHOI cTaii. Y BUNIAAKy XBOPOO,
OB’ S3aHUX 13 CHHAPOMOM 3aTPHMKH BHYT-
PILIHBEOYTPOOHOTO PO3BHTKY, I0ATKOBOKO BUMO-
rOI0 CTa€ HEIHBa3UBHICTh 1 TOCTYIHICTh Jliar-
HOCTHKH. J[0BEIEeHO, 110 IIMM BUMOTaM IIiJIKOM
3aJI0BOJIFHSIE 3alIPOMTOHOBAaHA METOAMKA 0i0Xi-
MIYHOT'O IOCJII/PKEHHS POTOBOT piIMHU. 3aBIsKU
1 BUCOKi{ 1HPOPMATUBHOCTI MOXKHA HE TUTHKU
OOTpYHTOBYBATH JIOIIbHICTh MIPOBEIEHHS TIPO-
(iTaKTUYHUX 3aXOMiB, CIPSIMOBAHUX HA KOPEK-
IiI0 MIKPOLMPKYJIATOPHUX TOPYIIEHb Ta €HJI0-
TemansHoi TUCcyHKIT B TKAHWHAX TTapOJIOHTA
Ha JOKJIIHIYHIN CTa/il pO3BUTKY MaTOJIOTiYHOTO
IIpoliecy, aje i OIiHIOBaTH €(EeKTUBHICTh IHX
3aXOI1B.

2. loBeneHa epeKTHBHICTh TPODiIIAKTHIHNX
3aX0J1iB 3 BUKOPUCTAHHSM JDKEpeNl HU3bKOIHTeH-
CHBHOTO CBITJIOBOTO BHIIPOMiHIOBaHHS 000X
TUIIB 3 ICHIO KPAIIUMH PE3yJIbTaTaMu JUIs 4ep-
BOHOTO MOHOXPOMAaTHYHOTO CBiTJIa.

3. IIpu mopiBHAHHI TEPaNIeBTUYHO] Tii MOHO-
XPOMAaTHYHOTO JIa3€pHOTO BHIIPOMIHIOBaHHS 3
niero TTAMJIEP-cBiTIa MUISXOM OLIHKM 3MiH y
CTPYKTYpi JeTiApaToBaHOi POTOBOI PiUHH ITiJI-
TBEP/DKEHO, IO O0HJIBA METOJM XapaKTepU3y-
IOTBCSl IO3UTHBHUM TEPANIeBTUYHUM €(EKTOM i
MOXYTh OyTH pEeKOMEHIOBaHi 3 METOI Mpodi-
JaKTUKU PO3BUTKY XBOpOO Mapop0HTA Y Malli€H-
TiB 3 MaJIOIO MacoI0 IIPH HAPOIDKEHHI, 30KpeMa,
3 CHHJIPOMOM 3aTPUMKH BHYTPIITHBOYy TPOOHOTO
PO3BHUTKY B aHAMHE3I.
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Amnani3 mopoioriyHoi kapTrHA (amiid po-
TOBOT piIUHU MOKE OYTH TOAATKOBHM MapKepOM
JOIITBHOCTI BUKOPUCTAHHS TOTO YH IiHIIIOTO
MeTony nmpodinaktuku. He3paxkaroun Ha IEBHY
Cy0’EKTHUBHICTh JAHOTO METOAY OI[IHKH CTaHy
napoJoHTa, MU BBa)KaEMO MOTO Jy)Ke mepc-

MEKTUBHUM 3aBISKU MPOCTOTI BUKOPUCTAHHS 1
IIUPOKOMY CIIEKTPY OTPHMYBaHOiI iH(oOpMaIlii.
Ane Taki JOCTiKEHHS JOUITFHO KOMOiIHYyBaTH
3 IHIIIKMMH, 1110 3aCHOBaH1 Ha O1IBII 00’ €KTUBHUX
METOJIaX, HAITPHUKIIAJ, 13 OI0XIMIYHUM aHAIIi30M
POTOBOT piAHH.
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O.B. I'apmaw, P.C. Hazapan

OBOCHOBAHMUE HEJECOOBPAZHOCTHU HCIIOJBb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HU3KOUHTEHCHUBHOI'O CBETOBOI'O U3JIYYEHUSA J1JIS1 KOPPEKIIUHA MUKPOLHUPKYJIATOPHBIX
HAPYIIEHWUM B TAPOJTOHTE

O06ocHOBaHa 11eJIeCO00Pa3HOCTh MPOMPIIIAKTHICCKHX MEPONPUATHN 1O BO3JCHCTBHIO HAa TKaHU
MapojoHTa MAIMEHTOB C CHHAPOMOM 3aJePXKKU BHYTPHYTPOOHOIO pa3BHTHs B aHAMHE3€ HHU3KO-
HWHTCHCUBHOI'O CBETOBOI'0 M3JIYUYCHHUSA NABYX €TI0 TUIIOB — MOJUXPOMATHYCCKOIO IMOJAPHU30BAHHOTO U
KpPacHOT0 MOHOXpOMaruyeckoro. Ha oCHOBe CpaBHUTEIIBHOTO CTATHCTHYECKOTO aHAIM3a OMOXUMHYECKOTO
COCTaBa POTOBOH YKUIKOCTH J0 U MOCIHE MPOBEACHUS KypCOB MPO(PUIAKTHKU MPOIEMOHCTPHUPOBAHA
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3P HEKTHBHOCTH HCITOJIB30BAHHUS 000X HCTOYHUKOB U3TYUYCHUS B KAUeCTBE MPO(UITAKTHIESCKOTO CPEICTBA
€ HECKOJTBKO JTyUIIIIIMH TIOKa3aTeIH ISl KPAaCHOTO MOHOXPOMATHUYECKOTO H3ITydeH . J|aHbl peKOMEH A
0 MPUMEHEHHIO TOTO WJIM WHOTO MPOQPUIAKTHYECKOTO CPEACTBa B 3aBHCHMOCTH OT HadaJIbHBIX
KPUCTAII000Pa3yIONIMX CBOMCTB POTOBOM YKHJIKOCTH.

Kniouegwvle cnosa: cunopom 3aoepiicku HYmMpuympobHo20 pazeumus, OUOXUMUYECKUN AHATU3,
pomosas HuoKoCmos, MUKPOKPUCTHATAUIAYUS, MOHOXPOMAMUYECKOEe U3TYYeHUe, WUPOKONONIOCHOE
usnyuenue.

O.V. Garmash, R.S. Nazaryan

SUBSTANTION FOR REASONABILITY OF USAGE DIFFERENT SOURCES OF LOW-INTENSITY LIGHT
FOR CORRECTION OF MICROCIRCULATORY ABNORMALITIES IN PERIODONTAL TISSUES

The present work analyzes the non-drug methods of primary prevention effects on microcirculatory
abnormalities in periodontal tissues in patients with the syndrome of intrauterine growth retardation in
past history. It was compared the effectiveness of the exposure of monochromatic red semiconductor laser
with exposure of broadband light therapy lamp on the vascular tone of the periodontal tissues by
measurement the changes in the nitric oxide concentration in the composition of oral fluid. Biochemical
study of the oral fluid of patients was conducted. Little better effect was mentioned in patients after laser
therapy sessions. Recommendations on applying of a preventive technique depending on the crystal-
forming properties of oral fluid are given.

Key words: intrauterine growth retardation, biochemical analysis, oral fluid, crystal-forming ability,
monochrome laser emission, broadband emission.
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