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POTOBa pidViHa € YyTAVBYM CEPEeAOBULLEM, LLO BIAOOPAEXAE 3MiHV €N1eMEHTHOIO CKady Ta MOXe OyTV BUKOPVCTaHa 419 PaHHbOrO BCTAHOBIEHHS
[iarHo3y NaTonoriyHnx npouecis.

MeTa — BMBUNTH BNIVB NANIHHA HA8 MaKpPO- | MIKDOEEMEHTHNUIA CKNaa POTOBOT PIAVHM B XKIHOK IOHALILKOrO BiKY; BCTAHOBUTY MNOTEHUIAHI GioMapkepn
HEraTMBHOI O BI/IMBY Ha OPraHi3M [19 PaHHbOr O BCTAHOB/IEHHSA AiarHO3y NaToNor4HmX 3MiH.

Martepianu i MeTogm. BrBUEHO CTaH Makpo- | MIKDOENEMEHTHOrO CKaay POTOBOI PIAMHM (KanbLito, 3anisa, Migi, UMHKY | MaHrasy 3a 4onoMOrown
aTOMHO-a0COPOLIAHOT CNeKTPOMOTOMETPIN) Y /2 XIHOK IOHALBKOro BiKy Bif 18 40 24 POKIB, AKMX NOAIIEHO Ha rpynn: A0 | rpynn yBikwav 16 oci6, Lo
nanate curapetu; Ao Il rpynu — 14 oci6, o 3aCTOCOBYIOTL €1eKTPOHHI curapetn (Berinu); oo Il rpynm — 16 oci6, Wo 3aCTOCOBYIOTL MPUCTPOI ANs
HarpisanHa ToTIORY (IQOSK); 4o IV rpynn — 26 oci6, Wo He nansate.

PesynbTtaTti. BrasneHo, Lo B XIHOK | rpynuv piBeHb Miai B pOTOBIN pianHi 3poctaBy 2 pasn, Toal ak y Il illl rpynax — B 1,3 pa3za (p<0,05). BmicT 3aniza

B | rpyni 3HMXyBaBcs B 1,8 pa3a, a B Il lll rpynax — B 1,2 pa3a (p<0,05). KoHUeHTpauia UMHKY Takox 3MeHwyBanacs: y | rpyni —y 2,4 pa3za, y Il lll rpy-
nax — 81,4113 pasa, 8ianosigHo (p<0,05). AHanoriuRy TeHAeHUI0 CnocTepiranyt AN MaHrany: SHKerHs B | rpyni ctaHosmno 2,1 pasa, y Il rpynax —
no 1,4 pa3sa (p<0,05). BoaHouac piBeHb kansuiio nigsuilysascs: y I rpyni — B 1,4 pa3a, y Il i lll rpynax — 8 1,3 pa3a (p<0,05).

BucHoBKMW. [asniHHs CrpnymHae AncoanaHc Makpo- | MIKpoenemeHTiB y poToBili PiAnHI, HalibiNbL BUPaXEHWI y KypLiB curapeT. [okasHukn ene-
MEHTHOIO CK/1ay POTOBOT PIAUHI MOXYTh BUKOPUCTOBYBATICH SIK PAHHI MADKEPW HeraTnBHOI O BM/INBY NasiHHS Ha 3A0POB’S POTOBOT MOPOXHUHM.
JocnimkeHHs BYKOHAHO BiANOBIAHO A0 NPYHUMMIB [eNbCiHCbKOT AeknapaLll. Ha npoBeAeHHs A0CAiXeHb OTPUMAaHO IHPOPMOBaHY 3roay NauUieHTOK.
ABTOPW 3a9BAI0Tb NPO BIACYTHICTb KOHMAIKTY iHTePeCiB.

KntouoBi cnoBa: xiHKu, toHaLIbKNI BiK, MGKPO- | MIKDOIEMEHTH, POTOBA PIAMHA, NaniHHS.

The effect of smoking on the macro- and microelement composition of oral fluid in adolescent girls
I.S. Lisetska, S.V. Ilvanova
lvano-Frankivsk National Medical University, Ukraine

Saliva is a sensitive medium that reflects changes in elemental composition and can be used for the early diagnosis of pathological processes.
Aim — to investigate the effect of smoking on the macro- and microelement composition of oral fluid in adolescent women, and to identify potential
biomarkers of adverse effects on the body for the early diagnosis of pathological changes.

Materials and methods. The macro- and microelemental composition of saliva (calcium, iron, copper, zinc and manganese, measured using atomic
absorption spectrophotometry) was studied in 72 young women aged 18 to 24 years, who were divided into groups: Group | comprised 16 cigarette
smokers; Group Il comprised 14 users of electronic cigarettes (vapes); Group lll comprised 16 users of tobacco heating devices (IQOS); and Group IV
comprised 26 non-smokers.

Results. It was found that in women in Group |, the level of copper in oral fluid increased twofold, whereas in Groups Il and Il it increased by a factor
of 1.3 (p<0.05). Iron levels in Group | decreased by a factor of 1.8, and in Groups Il and lll by a factor of 1.2 (p<0.05). Zinc concentration also decreased:
by 2.4-fold in Group |, and by 1.4- and 1.3-fold in Groups Il and lll, respectively (p<0.05). A similar trend was observed for manganese: the decrease in
Group | was 2 1-fold, and in Groups Il and Il — 1.4-fold each (p<0.05). At the same time, calcium levels increased: in Group | —1.4-fold, and in Groups Il
and Il - 1.3-fold (p<0.05).

Conclusions. Smoking causes an imbalance of macro- and microelements in saliva, which is most pronounced in cigarette smokers. Indicators of
the elemental composition of saliva can be used as early markers of the negative impact of smoking on oral health.

The research was carried out in accordance with the principles of the Helsinki Declaration. The informed consent of the patients was obtained for
conducting the studies.

The authors declare no conflict of interest.
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M aKpo- 1 MiKPOeJIEMEHTH BiflirPAlOTh BAsKJIUBY
POJIb y 11epebiry yncaeHHuX (izioNoriaHux
MPOIIECiB OPraHi3My, 30KpeMa, B OKMCHO-BITHOBHUX
peaxiisax, cuHTesi OLIKIB, pocTi Ta ArdepeHIialii TKa-
HUH, @ TAKOX Y B3AEMO/Ii1 3 HyKJICTHOBUMU KUCJIOTA-

M ToII0. BoHu 6epyTh y4acTh y perymoBatHi pyHK-
1IOHYBaHHS OPraHi3My 3arajioM i KOsKHOI KJIITUHU
3o0kpema. ONTUMaIbHUI BMiCT MaKpo- i MiKpoeJe-
MEHTIB € HeoOXi[HOI0 YMOBOIO (DOPMYBaHHSI aJlalTa-
MIMHUX PeaxIliil, mATpUMaHHs 3/[0POB’sl JIIOAWHU i
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MO’Ke BIJIMBATH Ha PO3BUTOK MATOJIOTIYHUX TPOIIE-
ciB. Hanmpukaza, Makpo- i MiKpoeJIeMeHTH € CTPYK-
TypHUME eseMeHTamu TKanuH (Ca (xambitiit), P
(docdop), S (cynbdyp)), BilirpaloTh BAXKJINUBY POJIb
y iporiecax kpoBoTBopenus (Fe (dpepym), Co (ko-
6as6T), Cu (Kynpym)), TKAHWHHOTO JINXaHHSsT, BHY-
TPIIHBOKJIITHHHOTO OOMIiHY, BXOISTD JI0 CKJIA/Ly Me-
tasonpoTeinis, ropmoHis (I (fiox), Zn (1uHkK), Cu
(xkympym), Fe, Se (centen), V (Banazuiii), Mo (Mori6-
nen)), bepmenrtis (Fe, Zn, Mg (marsiit), Mn (man-
ran), Cu, K (xazmiit) ). CborosiHi cydacCHUMY METOJIaMU
B OpTaHi3Mi JIIOAWHYU BUABJIEHO 81 eleMeHT, i3 HUX
32 ejleMeHTH € KJIIHIYHO 3HAYYIIUMU, 1X HEJI0CTaT-
HICTb CTPUYUHSE PO3BUTOK PI3HOMAHITHUX 3aXBOPIO-
BaHb i HETTOITPaBHUX 3MiH. Tak, AeIuUT IeTKNX Ma-
Kpo- i MikpoesieMeHTiB, Hanpukiaa, Ca, Cu, Fe, Mo,
Se, Zn, nopyiiye 6ananc 6iIbIIOCTI IIPOIEciB 0OMIHY
B OpraHi3Mi, HATOMICTh HaBiTh HE3HAYHE ITi/IBUIIIEHHS
BiTHOCHO HOPMU HE3aMiHHUX MiKPOEJEeMEHTIB Un-
HUTb TOKCUUHY fit0. KpiM ToTO, pi3Hi esleMeHTH B3a-
EMOJIIIOTH MK COO0I0 — TaKa B3AEMOIisi MOKe HOCUTH
CKJIQIHUH SIK aHTArOHICTUYHWUH, TaK i CHHEPTiYHUI
xapakTep. Beranosiieno, 1o Mizk 15 JKUTTEBO HEOO-
xigauumu enementamu icaye 105 1BoCTOPOHHIX i
455 TpubiuHux BigHOMIEHD. Hampukia, icHye ¢isio-
JioTiyHUH aHTaronism mMixk Cu, 3 ofiHi€l croponu, i Mn,
Zn, Ca — 3 inmoi. OTKe, cJ1i/1 BpaXOBYBaTH HE CTiTbKH
cepe/lHi 3HaUeHH KOHIIeHTPaIliil MiKpOeJIeMeHTiB,
CKIJTbKY XapaKTep CITiBBITHOMIEHHSA MiX HuMu. Jluic-
GaJiaHc MiKPOEJIEMEHTIB € O[HIEI0 3 TPUYMH MeMOpa-
HOTOKCUYHOTO (hepMEHTATUBHOTO e(PEKTY TIOPYIIEH-
HsI CTPYKTYypH i GyHKIIT KaiTuH, qucbamancy
MiKpodIOpu OpraHi3My, TOCUJIEHHS TTPOTIECIB TIEepe-
KHUCHOTO OKVCHEHHS JITTi B, aKTUBAIIil TPOTIECIB aI-
resii [1,4,14,17,21,22]. Kpim Toro, MikpoeJieMeHTHU T
auchaTatce iHIMI0E KacKajl MaToJIOTIYHIX PeaKIliil,
HAIPUKJIA]], aKTUBAIIII0 CYOKIIHIYHOTO XPOHIYHOTO
c1abKO BUPAKEHOTO 3allajieHHsT Ta TIPU3BOIUTD /[0
PO3BUTKY OKCUJATUBHOTO CTPECY; 3MiHIOE (i3ioio-
Ti4Hi IepeTBOPEHHS aJIUTIOKiHIB, TOPYIIYE MIXKKJTi-
TUHHUN FOMEOCTa3 i BUHUKAE MOPYIIEHHS HA K TUH-
HOMY 1 MIKPOCYJIMHHOMY piBHi, 3MIiHIOE
eriTesliaTbHO-Me3eHXIMaTbHY B3aEMO/IIIO T2 PO3BU-
BAETHCS CTPEC EHIO0TIIA3MATUYHOTO PETUKYITYMA, T10-
PYIIYETHCA MITpallisl KIAITUH-TIONEPEHUKIB TOMIO
[18,20].

Porosa pizinna € BUCOKOUYTJIMBUM /10 JIii HeCITPU-
SATANBUX YNHHUKIB G10JOTIYHNM CEPeIOBUINEM i
BO/IHOYAC 3PYYHUM, iIHPOPMATUBHUM 1 HEIHBA3WB-
HIM 00’ €KTOM KJIHIYHKX JOCJII/IKEHb, Y TOMY YUCII
JUJISI PAHHBOTO JIIarHOCTYBAHHSI CTAHY 3/I0POB S JIf0-
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auHA. 3MiHE T CKITajly MOXKYTh BioOpakaTu mopy-
HIEHHS MaKpO- 1 MiKpOEJIeMEHTHOT'O TOMEOCTa3Yy, 1110
JIa€ 3MOTY 3aCTOCOBYBATH TIOKA3HUKHU POTOBOI Pijin-
HU SIK 10/IaTKOBI MapKepH OIliHIOBaHHS HETaTUBHOTIO
BILUIMBY €K30I€HHUX YMHHUKIB, 30KpeMa TIOTIOHOBO-
ro IuMy. ¥ HOPMi POTOBA PiJIMHA XaPaKTEPU3YETHCS
PI3HOMaHITHUMU BJIACTUBOCTSIMH i TIEBHOIO TIOCTii-
HICTIO CKJTaj1y, 3a0€e311euy€ B3aEMO/IIT0 OPraHi3My sIK
13 30BHIIIIHIM cepe/IOBUIIEM ILISIXOM HAIXO/sKeHH
MaKpo- i MiKDOHYTPIi€HTIB, BOJI, TOBITPS, IO B/IU-
XA€ETBCS, TAK 1 3 BHYTPINTHIM CEPEJIOBUIIEM 32 Paxy-
HOK HaJIXOJIKEHHsI 610peTyIsaTOPiB, iHTEpMeIiaTiB i
KIiHI[EBUX MTPOAYKTIB 00MiHy. Bizomo, 1110 esiemenT-
HUU cTaTyC POTOBOI Pi/IUHU 3aJI€KUTD BiJl TeHETUY-
HIX 0COOTMBOCTEN 1 (hOPMYETHCS M1 BITMBOM PSILY
YUHHUKIB (XapaKTepy XapuyBaHH:I, MiCIIEBOCTI ITPO-
JKUBaHHs, podecii), a TakoxK BigoOpaskae KijbKicHe
HA/IXOJIKEHHsT 3a0pPYAHIOBAIbHIX PEYOBUH. 3MiHU
€JIEeMEHTHOTO CKJIaJy POTOBOI PIIMHU BiZliTPaIOTh
BKJIMBY POJIb Y BAHUKHEHHI CTOMATOJIOTIYHOI Ta-
TOJIOTII, HAIPUKJIaJ], Kapiecy 3y6iB, 3aXBOPIOBaHb
TKaHWH MapooHTa. AHaJI3 ArcOaaHCy eJeMEHTIB
TaKOK MOJKe OyTH HAIIITHUM KPUTEPIEM OTliHIOBAaH-
Hs eeKTUBHOCTI JIiKyBaHHS, (POPMYBaHHS TPy
pU3UKYy 3a rino- i rinepesementosdamu [1,2,4,11—
13,19,23].

PesynbraTu gociijzkeHb MiKpo- i MaKpoejreMeH-
TiB POTOBOI PiIJIMHU TPU CTOMATOJIOTIYHUX 3aXBOPIO-
BaHHSX BUCBITJIEHO B JIiTepaTypi, IPOTE BILJIUB Ha
MiHepaJbHi MTOKa3HUKU Pi3HUX BUZIB TaJIiHHS B Ki-
HOK IOHAIIbKOI'O BiKy HEJIOCTaTHbO BUBYEHO. Bino-
MO, [0 MaKPO- i MiKpOeJieMeHTH, BUCTYTIAl0YN B
pOJIi aHTHU- 1 TPOOKCHU/IAHTIB, MAIOTh Ba)KJIMBE 3HA-
YeHHSI B CTAHOBJICHHI ¥ MTiZITPUMaHHI PIBHOBAru B
CHUCTEMI «TreHepallis BIIbHUX PauKaJiB — J€TOKCH-
Kallig BUTbHUX pajiukamiisy [3,10,16]. Tomy mis orri-
HIOBAHHS PiIBHSI aHTUOKCUJAHTHOTO 3aXUCTY [10-
[IJIbHO TIpOaHaJii3yBaTU BMIiCT y POTOBiH pifnHi
eCeHITiaTbHUX MaKpO- i MiKpOEJIEMEHTIB, SIKi € KO-
(bakropamu hepmentis — Zn, Cu, Fe, Mn i Ca, 3Hu-
JKEeHHSI KOHIleHTPallii SKUX MOKe ITPU3BECTH 10
3MEHIIEHHS aKTUBHOCTI pepMeHTiB. OTKe, TUTaHHS
BUBYEHHS BIJIMBY NMaJTiHHA HAa MiHEPaTbHi MOKa3HU-
KU POTOBOI PIINHU B JKiHOK IOHAI[BKOTO BiKY 3aJ11-
MIAETHCS AKTYAJIBHIM.

Mema nocninKeHHs — BUBYUTH BILINB ITAJTIHHS
Ha MaKpo- i MiKpoeJIeMeHTHUI CKJIa POTOBOI Piau-
HU B JKiHOK IOHAI[bKOTO BiKY; BCTAHOBUTH TTOTEHITI -
Hi 6ioMapKepy HEraTUBHOTO BILIMBY Ha OPraHisM
JUUIST PAHHBOTO BCTAHOBJIEHHS J[iaTHO3Y TIAaTOJIOTIY-
HUX 3MiH.
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Marepiaju i METOTU IO CIIZKEHHS

[l nocsATHEHHS MTOCTaBJIEHOI METH BUBYEHO
CTaH MaKpo- i MiKPOEJIEMEHTHOTO CKJIaJy POTOBO1
piimHN B 72 XiHOK IOHAIBKOTO BiKy Bif 18 mo
24 pokiB (knacudikallisi BIKOBOI mepioiu3ariii 3a-
npomornoBana OOH 1982 poky — Provisional
Guidelines on Standard International Age Classi-
fications), SsKMX OAiJEHO HAa YOTUPH I'PYIIN:
no I rpymu 3amydueno 16 ocib, 1o peryaspHo mna-
JIATH Tpaauiiitai curaperu; 1o 11 rpymu — 14 ocib,
110 PETYJISIPHO NAJISATh eJeKTPOHHI curapetu (Beii-
i ); 1o LT rpymu — 16 0ci6, 1o peryJsipHo masisith
npuctpoi aus HarpiBanug tiotiony (1QOSn);
mo IV rpymu — 26 ocib 6e3 miKimnBoi 3BUYKH T1a-
JIiHHA. YCi yYaCHUKU CIIOCTEPEKEHHS He CKapKU-
JIACS HA TTOPYIIEHHS COMAaTUYHOTO 3/I0POB’S 1 He
nepebyBaid Ha IUCTAHCEPHOMY O0JIKY B 1HIITNX
MEIUYHUX CIEeIiaiCTiB.

3abip poTOBOI PiAUHM A1 JOCTIKEHHS 3/1iii-
CHEHO BPaHIli, HaTiecepiie, 6e3 CTUMYJISIII, mics
oTepeIHhOTO TTOJTOCKAHHS POTOBOT TOPOKHUHNT
(PIT) quctniboBaHOIO BOOTO, MIJITXOM ii CIIJIBOBY-
BaHHSA 32 3 XBUJWHU TiCJIS TTOTOCKAHHSA B MipHIi
CTepUJIbHI EMHOCTI. /1715 OTliIHIOBAHHS BIJINBY Pi3-
HUX BUJIIB MaJiHHSA BUBYEHO BMicT GioMeTasiB y
potosiii piguni: Ca, Zn, Cu, Fe, Mn, BpaxoByioun
iXH1 aHTUOKCUIAHTHO-TTPOOKCUIAHTHI, Kodep-
MEHTHIi Ta OCTeOTPOIHiI GYHKIIIT, 32 JOTTOMOTOIO
aToOMHO-abcopbuiiiHoi ciekTpodoromerpii. s
BCTaHOBJIEHHS KOHIIEHTPAIil BKazaHuX GioMeTaliB
POTOBY pifinHYy (SIKY TOTYBaJIU /10 BU3HAYEHHS 3a
meroaukoio I.O. BabeHka) BUCyIIyBa/Iu 3a TEMIIE-
parypu 100—-200° C, 1iciis 40oro 030/110Banu B My-
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(denbHiil ieui 3a Temmneparypu 450—-500°C. Mine-
paJizailiito 3AificHIOBaJIu JAOTH, MOKU 30Ja
1030aBJIsiIacst IOMIIOK ByTiist. Metos 6a3yeTn-
cs1 Ha PO3IUJIEHHI PO3YUHY MiHepaJi3aTy B IMOBi-
TPSHO-AIETUJIEHOBOMY TOJyM’i i BUMipOBaHHI
PE30HAHCHOTO NOTJIMHAHHS aTOMIB eJIeMeHTa, 1110
BM3HAYAETHCH, 3a JOIIOMOTOI0 aTOMapHO-abcopo-
miitHoro crekrpodoromerpa (ATOMIC ABSORP-
TION SPECTROPHOTOMETER AA-7000 SHI-
MADZU).

Jlst crarruetraHol 06pOOKK MaTepiasy I/ yac
JOCJIKEHHS 3aCTOCOBAHO KOMIT I0TEPHI TPOrpaMu
Ha ocHOBi «Microsoft Excel» i «Statistica 12.0»,
30KpeMma, IIPorpaM OlMcOBOI CTATUCTUKHU, TAPHOTO
i MHOJKMHHOTO KOPEJISIiHHO-PerpeciitHoro aHamizy
Ta rpahivHOro 300paskeHHs, 3HAYCHHS TPUITHSATO
noctoipanmu 3a p<0,05.

JlocatizkeHHst TPOBeIeHO 3 I0TPUMaHHSM OCHO-
BaMX nosjoxenb GCP (1996), Konsenii Pagn €8-
pOTIM Mpo TMpaBa JIOAUHU Ta GioMeauIuuy (Bi
04.04.1997), Tenbcincbkoi ekaapallii BCECBITHBOI
MeJIWYHOI acoIriaii Tpo eTUYHI MPUHITUTIN TTPOBe-
JIeHHSI HAYKOBUX MeIMYHUX I0CII/IKEeHb 32 y4acTIo
monpuan (1964—2013), nakazy MOJ3 Ykpaiau Bix
23.09.2009 Ne 690. ITpoToko. KiiHiK0-1a60paToOp-
HUX JI0CHIKEeHb CXBaJIeHO KOMICI€I0 3 MUTAaHb eTH-
ku IBano-MpaHKiBCHKOr0 HAIlIOHATBHOTO Me Y-
HOT'O YHIBEPCUTETY.

Pe3ysbraTi JOCIIIZKEHHS Ta iX 00roBOPEHHS

PotoBa piguna — 1ie 6araTOKOMIIOHEHTHA CKJIa/-
Ha CTPYKTYPa, YTBOPEHA CEKPETOM BEJMKHUX 1 Ma-
JINX CAMHHUX 37103, 710 CKJIJLy SKOi BXO/IITh HEOP-
raniuni (Makpo- i MikpoejeMeHTH, Taki gk Ca, Zn,

0,6 0,57
0,49
05 0,46
0,38
0,4
0,31 0,28
T 0,29
0,3
0,16

0,2 0'0980,065

0,064 0,049 0,061
0,1 0,048 0,029 0,043
0

Cu Fe Zn Mn

Mlrpyna Ollrpyna @lllrpyna OV rpyna

Puc. 1. NokasHuKkuM piBHA MikpoenemeHTiB Cu, Fe, Zn, Mn y poToBiii pianHi B y4acHULb rpyn NOPIBHAHHS (MI/Kr)
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Cu, Fe, Mn, P, K, Na, Mg, Si Tomo) ta opraniusi
KOMITOHEHTH, a TAKOK MiKPOOPTaHi3MU Ta TPOAYK-
TH iXHBOI JKUTTEMISAIBHOCTI, SICEHHA PiANHA, BMIiCT
MapO/IOHTAJIBHUX KUIIIeHb, IeCKBAMOBaHU eTriTe-
JIA, MITPYIOUHN JIEHKOIUTH, 3aJTUTIKA XaPUYOBUX
NPOAYKTIB Ta iH. JlocaizkeHHST POTOBOI PiiMHN
XapaKTepPU3y€ETHCS MPOCTOTOIO 1 3PYUHICTIO, BiJI-
CYTHICTIO iH(bIKyBaHHS | MOKJIUBICTIO OaraToKpart-
HOTO OTPUMaHH P00, iH(OPMaTUBHICTIO i BUCO-
KOO Yy TJIUBICTIO, 1110 /A€ 3MOTY IIPOBOJIUTU PAHHE
JiarHOCTYBaHHS 3aXBOPIOBaHb, @ TAKOXK OI[IHIOBAH-
Hg epeKTUBHOCTI POBeEeHOTO JiKyBaHHSI
[1,2,9,13].

3a pesyJbTaTaMu IPOBEJAEHOTO OCJI/IKEeHHS
KOHIIEHTPAIIil MaKpo- i MiKpOeJeMeHTiB B POTOBil
PiIMHI 3KiHOK IOHAI[BKOTO BiKYy BCTAHOBJIEHO Pi3HU-
1710 Mk pepepeHTHIMU TOKa3HUKaMU B 0Ci0, 110 He
HaJIATh, Ta B YYaCHUILb JOCJIXKEHH, 1[0 MalOTh
HIKiZTUBY 3BUYKY (puc. 11 2).

Cu HaJeKUTH /10 eCeHITiaJbHUX MiKPOeJIeMeHTIB,
BXOJUTB 10 CKJIaay 6aratbox hepMeHTiB (6JU3bKO
25), 6epe yuacTb y mnpoiecax 0OMIHY PEUYOBUH, Y
TKAaHUHHOMY JINXaHH], Y PO3IIEIJIeH] JKUPiB, ByTJie-
BO/IiB, Y CUHTE31 IIpOCTarJiaH/IMHiB; y peryJsiii
poboTu HelipoMeIiaTopiB; 3B’s13y€ MiKPOOHI TOK-
CMHM 1 T ICHITIOE [i10 aHTUOI0TUKIB; BiZirpa€ BeJu-
Ke 3HAYeHHS JIJIsI Ti/ITPUMAaHHS CTPYKTYPHU KiCTOK,
XPAIIIB, CYXOXKUJIKIB, €1aCTUYHOCTI CTIHOK KPOBO-
HOCHWX CYJIUH, KipW B HOPMi Toto. Kpim Toro,
eJleMeHT HeoOXiTHUI JIJIst CHHTE3Y reMOTJI00iHy —
y4acTh MiJIi B reMOTJI001HOII0e3] BU3HAYAEThCS aK-
TUBHICTIO MiZIbBMiCHOTO (DePMEHTY — I1epyJI0IIa3-
Miny. Boagnouac Cu € ogHUM 3 OCHOBHHUX
AHTUOKCHUIAHTIB KPOBi, KaTaai3aTOPOM OKMCHEHHS

14 13,08

11,87
12

10

Olrpyna Ol rpyna
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acKOpOIHOBOI KUCJIOTH, a/[peHasiny, CEpOTOHIHY,
3abe3redyye piBHOBAry KOHIleHTpallii 6ioreHHuX
amiHiB y kpoBi [5,8,14,23]. 3a pesysbratamu 1mnpo-
BEJIEHOTO JIOCJIi/[PKEHHSI BUSBJIEHO 301/IbITE€HHS
KisbkocTi Cu B pOTOBI PifiMHI YYaCHUIIb TOCJTi-
JUKeHHs | TPy TN TOPiBHSTHO 31 3HAYEHHSIMU B 0Ci0
IV rpynu — y 2 pasu (p<0,05), y ’KiHOK I0HAIIBKOTO
Biky I1i I1I rpyn Takosx 3apeecTpoBaHo 30i/bIeH-
us1 Cu, ognak 3nayno mentie — B 1,3 pasa (p<0,05).

Fe — onun i3 mpiopuTeTHUX MiKPOEJIEMEHTIB,
SIKHHT BXOZUTD JI0 CKJIAJTy TeMOTI00iHY, MioTI06iHYy,
IUTOXPOMIB i 6araThox dhepmenTiB. Bigomo, 110
eJIeMeHT Bi/lirPa€ BaXXJIUBY POJIb B EHEPTEeTHUHOMY
00OMiHi Ta OKMCHO-BiIHOBJIIOBAJIBHUX IIPOIECaX —
6JIOKY€ TOKCHYHI TIEPOKCH/IN BOIHIO, HEUTPAIi3y-
104 M 1X KaTajaa301o, 6epe y4acTh y mpoiecax KpoBo-
TBOPEHHSI, 3a0€e311euy€e TPAHCIOPTYBaHHS KMCHIO;
CIIPUSIE TOBHOIIIHHOMY (DYHKITIOHYBAaHHIO CKJIA10-
BUX HeCTIETU(IYHOTO 3aXUCTY, KJIITUHHOTO 1 MicIle-
BOT'0 iMyHiTeTy, GaroluTo3y, 10CTaTHiil aKTUBHOC-
Ti IPUPONHUX KiJiepiB, CUHTE3Y Ji30IUMY,
iHTepdepoHy; KOHTPOJIIOE OOMIH X0JIeCTEPUHY, BHU-
KOHYE POJIb IETOKCUKAHTY B [1eYiHIli IPU YTBOPEH-
Hi BiTbHUX paauKasiB, Oepe y4acTh Mpu CUHTE3]
JTHK. Bcranosaeno, mo Merabouism Fe TicHO
OB’ s13aHU I 3 0OMIHOM 1HIIUX MiKpoeeMeHTiB. /e-
hiuT ereMeHTy MOKe BUHUKATH TP TIOPYTITEeHHSIX
mertabosizmy Cu, Zn, Mn [7,8,14,18]. Tak, BusiBiie-
HO 3HIKeHHsT BMicTy Fe B poToBiii pigmnu B 06cTe-
s)keHuX | rpynu nmopiBHSHO 3 pechepeHTHUME 3Ha-
yeHHAMU B ydyacHuip IV rpynu — B 1,8 pasa
(p<0,05). Y xinox onambkoro Biky II i I1I rpyn
TaKO’K 3aPEECTPOBAHO He3HAYHE 3HUKEHHS MiKPO-
enemenTa — B 1,2 paza (p<0,05).

11,65

9,12

Ca

Ol rpyna @IV rpyna

Puc. 2. NokasHukn piBHS Ca B pOTOBI PiAMHI B y4aCHWLb Fpyn NOPIBHAHHS (Mr/Kr)
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7N HaJIeKUTh J10 BaXKJIMBUX MIKpO€eJIeMEHTIB, 6e3
SIKOTO HEe MOKJIMBA HOPMaJIbHA KUTTEISIJIbHICTD
OpraHiamy JIIO/INHY, BUKOHYE Pi3HOMaHITHI (hyHK-
Iil: MiKpoeJieMeHT € Ko(haKTOPOM 3HAYHOI TPYITH
dbepmenrtis (6u3bko 300, Hanpukman, JHK- i
PHK-nonimepasu, ocdarasu, ferigporenasu, Kap-
GOKCHIIENITHIA3H TOIIO ), 1110 GEPYTh y4acThb y Oil1KO-
BOMY, BYTJIEBOJTHOMY Ta IHIITMX BUaX OOMiHY pedo-
BWH; YTBOpEeHHiI moJiicoMm; y ¢GopmyBaHHi
T-KIITUHHOTO IMYHITETY Ta 3MiITHEHH] IMyHHOI CHC-
TeMM OpraHi3aMy; Bilirpae BaxKJIUBY POJIb y IIpoliecax
pereHepaiiii — 6epe ydacTb y cuHTe31 Ta crabimisarii
JTHK, PHK i pubocom, hopmyBaHHi KiCTOK, KDOBO-
TBOPEHHI; BIIMBAE Ha aronTo3 Toio. Kpim Toro, Zn
Gepe aKTUBHY y4acTb y PETYJI0BaHHI BiIbHOpAIN-
KaJbHUX PEeaKI[iil 1 KIITUHHOTO 3aXUCTY BiJl TIOIIKO-
IPKEHb MeTaboiTaMy KIUCHIO, OCKIIBKY BiH € aKTUB-
HUM HEHTPOM I[UTO30JbHOTO (GepMeHTYy
cynepokcuaucmyTaszu (Cu/Zn-CO/]) i Bukonye
byukmio antTuokcuaanTy [6,8]. B o6cTexennx
[ rpyniu BcTaHOBJIEHO 3HUKEHUI BMICT ZN 'y POTOBI i
piiHT TOPIBHSAHO 3 pepepeHTHUMY 3HAYCHHSIMA B
yuacuutib IV rpymnu — y 2,4 pasa (p<0,05). ¥ xiHok
foHarpbkoro Biky I11 ITI rpym Takox 3apeecTpoBaHo
3HMKEHHS MikpoenemenTa — B 1,41 1,3 pasa, Bifo-
BizmHo (p<0,05).

Mn Takok BXOAMUTH 10 TIEPEJiKy eceHIliaJbHuX
MiKPOEJIEMEHTIB, 1110 OEPYTh y4acTh y JKUTTEBOBAK-
JITBOMY TIPOIIECi — aKyMYJIAIIS Ta TIEPEHOC eHePrii,
M ICUJTIOE JII10 TOPMOHIB, Y TOMY YHCJII 1HCYJTiHY, a
TaKOK J1i10 (DEPMEHTIB, 1110 GEPYTh y4acTh y IPOIecax
KPOBOTBOPEHHS, B 0OMiHi TOPMOHIB U TOIOAIOHOT
3aJ1031, CTBOPEHHI CTPYKTYPH KJIITUHHIX MeMOpaH,
y peryJoBanii MeTabo/1i3My IJIIOKO3U Ta JIIiIiB Y
JIIOJTUHU, TIBUIIYE TIKOJTITUYHY aKTUBHICTh. Ha
[TOYATKOBUX €Talax iMyHHOTO 3aXUCTY eJIeMEHT BiJli-
IPa€ poJib OCEePeIHNKA Mi’K aKTUBHICTIO 3alIaIeHHST
Ta AaHTUOKCUIAHTHUMU CUCTEMaMU; CTUMYJIIOE CUH-
Te3 iHTepdepoHiB i yepes 36iIbIIeH s TPOYKILIT 111-
TOKIHIB aKTUBY€ aKTUBHICTb ITPUPOJTHUX KiJepPiB.
Kpim Toro, Mn € oH1M i3 He0OXiJHUX KOMIIOHEHTIB
st cynieporeuimemytasu Mn (MnSOD), sika ro-
JIOBHUM YMHOM Bi/ITIOBI/Ia€ 32 OTJIMHAHHS aKTUBHIX
(hopM KMCHIO B MITOXOH/IPiaJIbHOMY OKUCHOMY CTpe-
ci. 3a yyacTio ejeMeHTa OJIOKYETHCS IIPOTEIH-
KiHaza-A i raIbMy€eThCS BHYTPIITHbOKTITHHHA CHC-
TeMa MeCeHJ/KePiB, M0 Mifcuiaine 60poThly 3
Bipycamu [18,21,22]. ¥ poToBiil pinnHi KiHOK
IOHAITBbKOTO BiKY | Tpy1nin BUSIBJIEHO 3HM)KEHY KiJib-
KicTb Mn MopiBHSAHO 3i 3HAUEHHSAMU B YYACHUIb
IV rpynu — y 2,1 paza (p<0,05), B 06cTeKEHNX JKIHOK
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toHanbkoro Biky 111 I1I rpym Takox 3apeecTpoBano
3HWKEHHS MikpoeseMeHTa — 110 1,4 pa3sa, BiIMOBi/THO
(p<0,05).

Ca € HallTIONUPEHITNNM i BAKJTUBUM MiHEPAJIOM
JIIOJICBKOTO OPTaHi3My, Ia€ 3MOTY PeryJIoBaTu 00-
MiH IMTOKUBHUX PEYOBUH MiK KJIITUHOIO 1 MIKKJIi-
TUHHUM TIPOCTOPOM; BiJlirpa€ BasKJUBY POJIb y
(yHKITIOHYBaHHI HEPBOBOI CHCTEMHU 1 M'5131B, 3a0€3-
HeYyIoun TlepeiaBaHHs HePBOBOTO 30y IKEHHST; aK-
TUBI3Y€E KAIBITIEBI KAHAJH; CIIPUSE BUBEAECHHIO PAIY
MeTaJIiB i pagioHyKJIi/IiB; 3a0e31edy€e KOHTPOJIb Ta
aKTUBAIlil0 TOPMOHIB i Me/[iaTOPiB; € MOTY>KHUM aH-
THOKCHIAHTOM i aHTHCTPECOPOM; TTOCIA0TIOE aJep-
TiYHI peakilii NIJIIX0M MiABUIIIEHHS PEaKTUBHOCTI
CYZIMH; TOJIMIITY€E (DYHKINIO JKUTTEBO BaKIMBUX
depMeHTIB, SKi BiJITOBIAIOTH 32 3TOPTAHHS KPOBI
toimo. Biromo, 1o 99% makpoenemenTa 3ocepe-
JKEHO B KicTKax i 3ybax. Beranosieno, 1o Hazim-
mok Ca B pOoTOBiHl PijinHi MOXKe BiIKJIAaTUCS Y BU-
TSIl MiHepasizoBaHUX 3yOHUX BiJIKJIa/leHb, 1O
Bi/[irpaioTh BaXKJUBY POJIb y IATOTeHE31 3aXBOPIO-
BaHb TKaHWH mapojonTa [15,19].

3a pesyJibTaTaM¥ aHaJli3y OTPUMAHUX JIaHUX B
YUYACHUIIb CHIOCTEPeKeHHs | TpyTIH BUsiBIEHO 301D~
meny KiyibKicTb Ca B pOTOBIH pi/InHI MTOPIBHAHO 3i
sHaueHHsAME B 0ci6 IV rpynu — B 1,4 pasa (p<0,05),
B obcTexenux KiHok fonarbkoro Biky 111 11T rpymn
TaKOK 3aPEECTPOBAHO 301/IbIIEHY KiJTBKICTh MaKPO-
enemenTa B 1,3 pasa (p<0,05) (puc. 2).

OTpuMaHi pe3yabTaT CBilUATh, IO Pi3HI BUAN
TTATIHHS YNHATh BUPAKEHUH BIJIUB HAa MAaKPO- i Mi-
KpOeJIeMeHTHUM CKJIaJ] POTOBOI PiIMHU B JKiHOK
I0HAI[bKOTO BiKY, IPUYOMY HailOi/IbIIl CYyTTEB] 3MiHM
CIIOCTEPIraloThes B 0Ci0, SKi MaaATh TPaJUIIiHI CH-
rapeTu. BusBiieni 3pylueHHsl XapakTepu3yoTbCs
AuCOATAHCOM MiK TPOOKCHIAHTHIMU Ta AaHTHOKCH-
JIAHTHUMU KOMIIOHEHTaMU, 10 Y3TO/KYEThCH 3 CY-
YACHUMU ySABJIEHHAMU TIPO POJTb MiKPOEJIEMEHTIB Y
MiITPUMaHHI PE/IOKC-TOMEOCTa3y OPTaHi3MY.

[TinBumenus konmenTpaiii Cu y BCix rpymax
KyPIIiB, 0c00J1BO B I rpyIIi, MOKe CBIAYUTH TIPO aK-
THUBAIlII0 KOMIIEHCATOPHUX MEXaHI3MIB Yy Bi/IITOBI/lb
Ha MiABUNIIEHU N OKCUIATUBHUN CTPeC, iIHAYKOBaHUHN
KOMIIOHEHTaMH TIOTIOHOBOTO iuMy. Bizomo, o Cu
BXOJIUTD /IO CKJIAJLy aHTUOKCUIAHTHUX (PePMEHTIB,
30KpeMa CyIepOKCUIMCMYTa3!, OJIHAK MOTO HAJl-
JIUIIOK MOKe HaOyBaTH MPOOKCUAAHTHUX BJIACTHU-
BOCTEH 1 CIIPUSTH TTOCUJIEHHIO IEPEKUCHOTO OKHUC-
HeHHd JinigiB. OTke, BUsBJIEHE 3DOCTAHHS PiBHS
Cu Moske MaTu TIO/IBIWHUI XapaKTep — SK aJlarTa-
MIMHWAM, TaK 1 TOTEHIIITHO YIITKO/KYBaTbHUN.
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3umkenHs BMicTy Fe B KypiiB Moske OyTu Ha-
CJILIKOM MOPYIIEHHS iioro MeTaboJ1i3My, 30KpeMa,
YHACJI/IOK B3aEMO/Ii1 3 iIHIITMMU MiKpoeJeMeHTaMu
(Cu, Zn, Mn), a TakoX BIJIUBY TOKCUYHUX KOMIIO-
HEHTIB TIOTIOHOBOTO JIMMY Ha IIPOIleCu KPOBOTBO-
peHHs 1 TpaHcnmopTyBaHHA KucH. [ledinut Fe
MO’Ke HeTaTUBHO MO3HAYaTUCS HAa TKAHUHHOMY JTH-
XaHHI Ta IMyHHI BiITIOBI/Ii, 1110 CTBOPIOE TEPEyMO-
B JIJIs1 PO3BUTKY SIK CUCTEMHUX, TaK 1 BJIacHe CTO-
MaTOJIOTIYHUX MTATOJIOTIH.

Bcranosiene samkerHs Zn i Mn 'y poTosiii pizu-
Hi KYPIliB € BAKJIMBUM IMIOKAa3HUKOM 3HUKCHHS aH-
TUOKCUIAHTHOTO 3aXMCTY OPTaHi3My. Zn siK Kohak-
TOP BEJIUKOI KiJIbKOCTI (hepPMEHTIB i KOMIIOHEHT
AHTHOKCHUIAHTHOI CUCTEMU 3a0€e311euye CTabiIbHICTD
KJITHHHUX MeMOpaH i peryJisiiiio iMyHHOI BiANOBi.
Moro nedinut Moxe IPU3BOLUTH [0 MOPYHICHHS
nporieciB perenepaiiii TkanuH P11 i miaBuients pu-
3UKY 3allaTbHUX 3aXBOPIOBaHb. AHasoTiuHO, Mn 5K
ck1azioBa Mn-3aexHoO1 CylepOKCUIINCMYTa3! Bi-
JIiTpa€ KJII0YOBY POJIb y HEWTpai3allii akTHBHUX
(hopMm KHcHIO. 3MEHTIIEHHS OTO KOHIIEHTPAaIlii CBijI-
YUTb IIPO BUCHAKEHHS aHTUOKCUITAHTHUX PE3€epBiB,
1110 0COOJIMBO BUPAKEHO B KYPIIiB TPAAUIIITHUX CH-
raper.

[Tigsumnenns pisasa Ca B poTOBil piZinHi KypIliB
MOske OyTH MOB’sI3aHe sIK i3 MOPYIIEeHHSIM MiHepaJIb-
HOTO 0OMiHY, TaK i 3 ToKaabHIUMU 3MiHaMu B PTT iz
BIJINBOM TIOTIOHOBOTO uMy. Hagmmmok Ca 3ymoB-
JIIO€ YTBOPEHHSI 3yOHOTO KaMeHIO, 110 € BaKJINBUM
YUHHUKOM PO3BUTKY 3aXBOPIOBaHb TKAHWH Mapo-
nouTa. OTKe, BUSBJIEHI 3MiHU MOXYTb MaTH He
JIMIIIE CUCTEMHE, aJjie 11 JIOKaJIbHe KJIiHIYHe 3HaYeHHS.

[MopiBHAMbHUI aHAJI3 MiX IPylIaMu CBi/[YUTD,
1110 MEHIII BUPasKeHi 3MiHM CIIOCTEPIraloThes B 0Ci0,
SIKi 3aCTOCOBYIOTDH aJbTepHATUBHI (hOPMU TATIHHS
(es1eKTPOHHI cUTapeTy Ta MPUCTPOI /IJIsI HarpiBaHHS
TIOTIOHY ), OJTHAaK HaBiTh y IIUX IPYIIaX BiJI3BHAUAETH-
Cs IOCTOBIPHE Bi/IXWJIEHHS TOKA3HUKIB BiJl HOPMU.
Ile o3Hayvae, 1110 KO/EH i3 BUIB NaJiHHA He € Oe3-
MEYHUM i3 TOYKU 30pYy BILUIMBY Ha MaKpo- i MiKpoe-
JieMeHTHUH romeocTtas. OTke, BCTAHOBJICHUM JIHC-
GaJlaHC MaKpO- i MIKPOEJIEMEHTIB y POTOBI pifnHi
BiZoOpazkae mopyuieHHs: MeTaboTiYHUX MTPOIIECIB,
3HUKEHHS aHTUOKCUAHTHOTO 3aXUCTY Ta aKTHBa-
I1i10 OKCUJITATUBHOTO CTPECY B KypiliB. BusiBieni 3mi-
HU MOKYTb PO3IJISIIATHCS SIK paHHi GiomMapkepu
HEraTUBHOTO BIUIMBY TAJiHHS Ha OPTaHi3M i 6yTu
BUKOPUCTAHI 171 (GOPMYBaHHA TPYT PU3UKY Ta CBO-
€49aCHO1 TPOMINAKTUKN CTOMATOJIOTIYHUX i 3aTallb-
HOCOMATUYHUX 3aXBOPIOBAHb.
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Bucuosku

Y pesyabTaTi MpoBeEJEHOr0 JOCIKEHHS BCTa-
HOBJIEHO, 110 TTaJIiHHS € BATOMUM YMHHUKOM TIOPY-
HIeHHS MaKpo- i MiKpOeJIeMeHTHOTO TOMeOoCTa3y
POTOBOI PiZIMHYU B JKIHOK FOHAI[bKOTO BiKy. BusBieni
3MIHU MAIOTh CUCTEMHUIT XapakTep i BizoOpaxaioTh
MeTabo Y i 3pYIIeH s, OB sI3aHi 3 BIVIMBOM TOK-
CUYHUX KOMIIOHEHTIB TIOTIOHOBOTO JIUMY 1 TTPOJIYK-
TiB HarpiBaHHS HIKOTHHOBMICHUX pedoBuH. /[oBene-
HO, 1110 Y BCiX Ipylax KypIliB He3aJeKHO BiJ| TUIY
HaTiHHS CITIOCTEPIraeThest AucOantanc eCeHIlaTbHuX
eJIEMEHTIB, SIKU TIPOSIBIISIETHCS IM1/[BUIIEHHSIM KOH-
nenTpaitii Cu i Ca Ta 01HOYACHUM 3HUKEHHSIM PiB-
HiB Fe, Zn i Mn y porosiit piguni. Haii6isnbin Bupa-
JKeH1 3MiHU 3a)iKCOBAaHO B XKIHOK, AKi MasgTh
TPaAUILiiiHI CUTapeTH, 10 CBIAYKMTD PO OL/IbII arpe-
CUBHUI BIIUB caMme 11bOr0 BU/Ly MaJIiHHS HA opra-
Hi3M. BosiHOYac 3acToCcyBaHHS €JIEKTPOHHUX CHUTa-
peT i MPUCTPOIB JIJId HArPiBaHHS TIOTIOHY TaKOXK
CYTIPOBO/IXKYETHCA JOCTOBIPHUMU BiIXUJIEHHAMU
OKa3HUKIB, 110 3anepeuye ixuio OesmeunicTs. ITia-
BUIlleHHS BMicTy Cu MOKe pO3TJISIIaTUCS SIK KOM-
[IeHCaTOPHA peakKilisd OPraHi3My y BiJITIOBi/Ib HA OKCH-
NATUBHUU CTPEC, OJIHAK 32 YMOB HAJJINNIIKY 1€
eJIEMEHT 3/1aTeH TPOSIBJISATH TPOOKCUIAHTHI BIACTH-
BOCTIi Ta MOTEHIIIOBATH YIIKO/XKEHHS KJIITUHHUX
CTPYKTYp. 3poctanHus piBHsa Ca B poTOBill piiuHi
CTBOPIOE TIePEYMOBU /ISt (DOPMYBaHHS MiHepaJIi-
30BaHUX 3yOHUX BiZIKJIa/IeHb i PO3BUTKY MATOJIOTI]
TKaHWH naposionTa. HaToMicTh 3HM)KEHHS KOHIIEH-
Tparniit Fe, Zn i Mn cBiuuTh po NPUTHIYEHHS aH-
TUOKCHUIAHTHOTO 3aXUCTY, TOPYIIeHHs (hepMeHTa-
TUBHOI aKTUBHOCTI, TKAHUHHOTO AUXaHHS, IMyHHOI
BiZITIOBi/Ii Ta mpo1leciB perenepaiii. OTpumani pe-
3YJIBTATH T ATBEPIIKYIOT, 110 MOPYIIEHHS GalaHCy
MaKpO- i MiKpO€eJIEMEHTIB € OTHUM i3 KJIFOUOBUX Me-
XaHi3MiB PO3BUTKY OKCUJATUBHOTO CTPECY, XPOHIU-
HOTO CYOKJIIHIYHOTO 3arajieHHsT Ta 3MiH Ha KJIITHH-
HOMY 1 MiKPOCYJIMHHOMY PiBHAX. Taki 3MiHU MOXYTb
OyTH MAaTOreHETUYHOI0 OCHOBOIO PO3BUTKY CTOMATO-
JIOTIYHUX 3aXBOPIOBAaHb, a TAKOK BIIMBATH Ha 3a-
raJbHUN cTaH opraHisaMy. BctaHoBJIeHO, IO POTOBA
pi/ilvHA € 4y TAUBUM, iHPOPMATUBHUM i HEIHBA3WB-
HIM GiOJIOTTYHIM CEePELOBUIIEM, SIKE aJIeKBaTHO BiI-
o6pakae 3MiHI MiHEPATIbHOTO OOMiHY Ta MOKe Oy TH
BUKOpHCTaHE SIK JIarHOCTUYHUI iIHCTPYMEHT [
PaHHBOTO BUSIBJIEHHS HETATUBHOTO BILJIMBY HAJiHHS.
[TokazHnkM Makpo- i MIKpOEJIEMEHTHOTO CKJIA/LY PO-
TOBOI PiJIUHY AOIIJTBLHO PO3TIAAATH K MOTEHITIHHI
GiomMapKepu /iJist OIMIHIOBAHHSI PU3UKY PO3BUTKY
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MATOJIOTIYHUX CTaHIB i MOHITOPUHTY e(PeKTUBHOCTI
mpodiTaKTHYHUX 1 TIKYBaJTbHUX 3aXO0/1iB.
IlepcnexkTHBY NOAANBIIUX TOCHIAKEHD Y ITbOMY
HaIPAMI MOJATAIOTh Y BUBUEHHI 3MiHU CTaHY MaKpO-
i MIKpOEJIEMEHTHOTO CKJIay POTOBOI PiAMHU 3aJI€XK-
HO BiJl TPUBAJIOCTI i iIHTEHCUBHOCTI MAJIiHHSI, HAsIB-
HocTi 3axBopioBanb PII i mpoBeeHnX JTiKyBaJIbHUX
3aXO/liB Y JKIHOK IOHAIIbKOTO BiKY, SIKi IAJIATb.
3B’sA30K myOJiKalii 3 IIIaHOBUMHU HAYKOBO-
JocaiAHUMHU poOoramu. /lane 10oCTisKeHHS €
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