Pe3y/bTaTu Hawmx JOCNIIKEHb Y3rOMKYHOTLCS 3 JaHUMM HayKOBLIB, B SKMX BUCYBA€ETHCA
AyMKa Npo HeoOXiAHICTb aKTMBHOT MPOTUAIT 3a6pyAHEHHIO 30BHILLHLOrO CepefoBuLLa COMAMM
MeTa/liB Ta PO3P0OKM METOAIB PaHHbOI AiarHOCTUKM CTPYKTYPHUX 3MiH Ta (PYHKLUiOHa/IbHOI
CMPOMOXXHOCTI HUPOK.

Manivw 1.B.
XPOHIYHA IHTOKCUKALLIA X10PAOM CBMHLKO TA 11 BINJINB HA
CTPYKTYPHY NEPEBYAOBY CEJIE3IHKU
Kacbeapa ricTonorii, uuTonorii Ta emépionorii
ByKOBUHCLKUI Aep>KaBHUIA MeANYHWIA YHIBEPCUTET

Coni psagy MeTasliB LUMPOKO 3aCTOCOBYETLCA Y PI3HMX rasly3sdx, a BUMOrA LLOAO MOBHOr0
BUKJ/IKOYEHHSA 31 chepu AiANbHOCTI OAUHM MOKW L0 BBaXKAETLCSA NepeayacHNM. Y BinbLUOCTi KpaiH
CBITY 3[INCHIOOTLCA 3aX0f4MW, HamnpasfieHi Ha 3MeHLUEeHHS BUKOPUCTaHHALMX COMeld, 30KpeMa
CBMHL0. BeaeTbcs NOWYK anbTePHATUBHUX PilleHb, SIKi MOrAM 6 BUTICHUTM 1AOro 3 o6iry. Psg
OpraHiB, OpraHu iMyHHOI CUCTEMU He € BUK/IIOYEHHAM, AYXKe 4yTAMBI 40 AIT PI3HOMAHITHUX
(hakTOpiB 30BHILLUHLOMO Ta BHYTPILIHLOIO CepefoBuLLa. TOMY METOK LOCNIMKEHHS BYN0 BUBYEHHSA
CTPYKTYPHOT opraHisauii cenesiHku, 3a YMOB XPOHIYHOT eKCNO3nLLIT X/TOPUAOM CBUHLO.

Komnsiiekcom  MOpMoNIOriYHUX | MOP(POMETPUYHMX METOAIB  BUBYEHO CTPYKTYPHY
opraHisauito cenesiHky 40 crareBo3piivxX camuis 6inmx wypis, macoro 0,15 — 0,2 Kr, AKi
YTPUMYBa/INCA B YMOBax BiBapitdo Ta OynM po3gineHi Ha 2 rpynn no 12 ocobuH. | rpyna —
KOHTponbHa, Il rpyna — gocnigHa, B fKid TBapuHam BnpogosX 30 Ai6 BBOAWAN BHYTPILLIHLO-
LLNYHKOBO Ha 1% KpoXManbHii cycneHsii CBUHLKO Xnopug 50mr/kr.

3a YMOB XPOHIYHOI eKCNo3mLiT XNI0pMAOM CBMHLIHO abCOMOTHA Maca Cene3iHKN A0CTOBIPHO
3meHwyBanacs (801,2+12,1 mr). Ha cBITI0ONTUYHOMY PiBHI 3BepTasio Ha cebe yBary Te, WO
BiflHOCHa nnowia 6inoT1 NynbnyM AOCTOBIPHO 3MeHWwwMnaca o 15,0+0,9%, a 4epBOHOT Mynbnu Ta
CTPOMM MNPaKTUYHO He 3MiHunacs — 75,9+4,7% T1a 9,1+0,8% BignosigHo. CniBBIAHOLIEHHS MiXK
0iNo0 Ta YepBOHOK My/nbNOK 3MeHwwMnoca Ao 0,2. Y NiMoigHMX By3MKax BiA3Ha4anocs
3MEHLUEHHS LWiNbHOCTI po3TawlyBaHHA MiMGOIgHUX eneMeHTiB g0 18437,2 KNiTUH/MM KB. Y
MapriHaibHiA 30HI Big3Havanocs MomMipHe 36i/bLUEHHA LWiNbHOCTI po3TallyBaHHS NiMGOIgHMX
e/IeMeHTIB, JOCTOBIpHE NIABULLEHHA ONTUYHOI LWiNbHOCTI YCIX KNITUH. 3a YMOB €KCMepPUMEHTY B
YyCIX  MOP(OGYHKUIOHAIbHUX ~ KOMMapTMeHTax  CenesiHku Ak  nimdouuTt, TaK |
peTuKynoeniTeniasbHi - KAITUHW  6INOT  NynbnNu  XapakTepusyBanacsa MOPYLUEHHAM  LiNiCHOCTI
MeMOpaH, (pparMeHTauieto uuTonaasMn. Y uutonnasMi NiMoumTiB BUABNAIUCA 3pYMHOBaHI
MITOXOHAPIT, a B A4pax Ki/fbKiCTb reTepoXpoMaTviHy, fK MpaBu/o, MepeBaxasa Hazj BMICTOM
eyxpomatuHy. CWHYCM 4epBOHOT MynbN¥ Man BUIMSL  LUMPOKMX TOHKOCTIHHWMX CYAWH
HenpaBWIbHOI ()OPMK, BUCTENEHUX €eHAOTeNialbLHUMN KNITUHAMKU BepeTeHOMNOoAiIbHOT dopmn 3
BY3bKMMW LLiIMHAMU MK HUMW. BUABNANOCS NOMITHE PO3MYLUEHHS TpabeKy/l.

TaK1UM YMHOM, 38 YMOB XPOHIYHOI €KCMO3ULLIT AUCTPOMIYHO-AECTPYKTUBHI 3MiHM B OpraHax
IMYHHOIO 3aXMCTY KiflbKiCHO 36iNbLUYETLCSH, WO NPU3BOAATb A0 NPOrpecyBaHHs PYHKLiOHaIbHMX
nopyLleHb. 3HMKYETLCS aKTMBHICTb peakLivi HecneymgiyHOro Ta cneumgiyHoro iMmyHiTeTy.

Makapuyk I.C.
CYYACHUIN CTAH BUBYEHHA MOP®OTOITYHUX OCOBJIMBOCTEN HMXXHbLOT
LLLENEMW B OCIB 13 BIKOPTUKAJIbHOKO IMIMNNTAHTALIEKO
Kacbegpa ricTonorii, unTonorii Ta emépionorii
ByKOBUHCLKUIN Aep>KaBHUIA MeANYHWIA YHIBEPCUTET

3pocTaHHs 4acToTV MPUPOKEHMX Ta HabyTuX Bag 3y60-LUeNenHOi CUCTEMU SIOAUHU i,
30KpemMa HWKHbOT Lienenun, notpedye nofaibLlUMX KOMMIEKCHUX AOCAifKeHb TI MopdoreHesy Ta
BikoBumx 3MiH (Bertl K. et al., 2015). IcHye 6pak KOMMIEKCHUX LOCNiIKEHb aHaTOMIYHOI CTaTeBo-
BIKOBOT MIH/IMBOCTI HWDKHbOI LLUEMeny B [AWMHaMILi MOCTHAT&/IbHOTO OHTOreHesy JIHOAVHU, He
3’scoBaHa KOHCTUTYLiHA MOponoris 3y60-LenenHoi CUCTEMU NKOAEA 3PiNoro Ta NiTHLOrO BiKYy
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(Dekker H. et al., 2018). MeToo pocnifkeHHs Oyno 3’sicyBaTW Cy4YaCHWA CTaH BMBYEHHS
MOPONOTiYHNX 0COBNMBOCTEN BIKOPTUKaIbHOT IMNIEHTALLIT HUXKHBOT LLeNenu.

MeToamMKa [AeHTaIbHOT IMNMaHTauil 3a OCTaHHI POKM Mocifa npoBifHe Micue cepeq
TpaguuinHMX MeTofiB 3aMilleHHs AedeKTiB 3yOHMX psAdiB | NOCTYNOBO CTa€ PYTUHHUM
BTPYYaHHAM 3 YiTKMMWU MOKa3aHHAMU Ta NPOTMMNOKa3aHHAMM, BifnpaubOoBaHUMK MPOTOKOMIaMU
(leoHeHko IM.B., 2015; Makees B.®. Ta iH., 2018). JocnigpkeHHs, npoBefeHi 3a ocTaHHi 40 pokiB,
nokasanm pesynbTaTv YCMIWHOINO0 TPUBAIONO (PYHKLIOHYBAHHA IMMNIAHTATIB, WO, B OCHOBHOMY,
CTOCYETbCA BCTAHOB/IEHHS 1X Y JOPOCAUX NALIEHTIB, BiK IKMX YiTKO pernaMeHTOBaHW BepPXHIMM Ta
HWKHIMKU Mexkamy (Cmarntok J1.B., 2015). Y TOl e u4ac, PO3LIMPHOBaINCL MOKa3aHHA [0
MPOBEAEHHA IMMaHTaL i, 3MIHIOB/IUCb Ta 3BY)KYBa/IMCb MPOTUMOKAa3aHHA, 0CO6/IMBO Y BIKOBOMY
acnekTi (PycuH B.B., 2015). Tak, Hanpuknag, y MeToguuHmx pekomeHgauisx O.M. Cyposa T1a iH.
(1986), BKasyBasiochb, L0 iMNIaHTaLig nokasaHa nauieHTam y BiLi o 55-60 pokis, WO Ha CbOroAHi
BXXE CTa/I0 HeaKTya/lbHUM | BepXHs BIKOBa MeXa OKpecsieHa HeyiTKO. CKOpPOYEeHHA TepMiHiB
peabiniTauii nauieHTiB nopag 3i 3MEHLUEHHAM [HBa3WBHOCTI BTPy4YaHb CTa/io  Cy4acCHOM
TeHeHLiel0 po3BUTKY cTomatosnorii (YwakoB A.W. Ta iH., 2012). Oco611BO Lie NUTaHHS aKTya/lbHe
B AEHTa/IbHIM iMNNAHTONOrIT, OCKINIbKX Lieli MeTog nepefbayac ornepaTvBHe BTPYYaHHS 3 NPUBOLY
BCTAHOB/IEHHA IMMNAHTATIB i CYNyTHiX, abo migrotoBumx 3axogis (Jobposoncku O., 2010). Y Haw
yaC MasoiHBa3VMBHI METOAMKW [eHTaNbHOI iMNnaHTauii nopsig i3 HeramHum abo paHHIM
NPOTe3yBaHHAM [0CUTb LUMPOKO BUKOPUCTOBYHOTHLCA, MPWU LbOMY CTabiNIbHICTb iMMMaHTATIB €
KPUTUYHOKO YMOBOK A8 YCMiXy pe3ynbTaTy fiKyBaHHS. Pi3HOMaHITTA reoMeTpuyHUX (opm i
(hi3MKO-MeXaHIYHMX XapaKTepUCTUK TBEPAWUX TKaHUH 3yOOLLEeNenHUX CEermMeHTiB, a TaKoX
MpaKTUyHa HEMOX/MBICTb BU3HAYEHHS TOYHMX 3HAYEHb HarpyXXeHb B 30HAX MOXIMBUX TX
KOHUEHTpaLiA, MOBHICTIO BMKIOYAOTb BUKOPUCTaHHS aHaiTUYHUX METOLIB  TEOPETUYHOI
MexaHiku i onopy matepianis (MaeneHko O.B. Ta iH., 2019). OfHUM i3 HaNPAMKIB MPOrHO3yBaHHS
Ta 06rpyHTYBaHHSi 00paHOi eEKTMBHOI METOAMKM BIKOPTUKaNIbHOT iMNiaHTauil € npoBefeHHS
MOPMONOriYHNX JOCNIAKEHb LWiNIbHOCTI KICTKOBOI TKaHWHW 3 HAacTYMHUM KiHLEBO-e/IEMEHTHUM
MOZE/OBaHHAM, fKe [OCUTb LUMPOKO BMKOPUCTOBYETHLCA A5 BUPILLEHHA Pi3HUX BGioMexaHiYHMX
3afjay B Cy4acHili CTOMaToNorii i 3HaX04UTb B OCTaHHI Yac Bce OiNbLL LUMPOKE NiATBEPAXKEHHS B
HaykoBmux poboTax (Aparicio C., 2006; 'sBetagse P.LL., 2010; Kpuwyk H.IM. Ta iH., 2010; Masniw
1.B., 2015).

BrBYEHHS MOP(ONOriYHNX O0COBNMBOCTEN AUCTAIbHUX BIf4AINIB HMXXHBOI LLenenn B oci6 3
BIKOPTMKaNbHOK IMMIaHTAaLlier0 Y B3aEMO3B’A3KY i3 CTATTHO, BIKOM, Ae(iluMTOM KiCTKOBOI TKaHWUHN
[03BO/IMTb CTBOPUTW HayKOBe MiArPYyHTH 4S9 PO3POOKM HOBUX METOLIB EKCMPEeCc-OUiHKM CTaHy
3yboLLenenHnX CerMeHTIB 40 onepavii.

MeHTenenuyk H.IM.
MOP®OJIOINYHA BYJOBA COCOYKOMOAIBHNX M’A3IB LLUTYHOUKIB CEPLIA
HOBOHAPOIKEHWX TA AITEV TrPYAHOI O BIKY
Kacbegpa ricTonorii, unTonorii Ta emépionorii
ByKOBUHCLKUIN Aep>KaBHUIA MeANYHWIA YHIBEPCUTET

OfHiel0 i3 aKTya/lbHUX Mpo6/ieM  Cy4aCHOro CycnifibCTBa €  CepLEeBO-CYAUHHI
3aXBOPIOBaHHA. Benukuidi BIACOTOK cepef, CepueBOi NaTonorii CTaHOBMSTb YPOMKeHi Baau
KianaHHoro anapaty cepus. Tonorpadis Ta 6yfoBa CKIafoBUX AKOro, BMAVBalOTb HA HOPMasibHe
Oro (PyHKLIOHYBaHHS Ta reMoguHamiKy. TOMY MUTaHHS, WO A0 BMBYEHHS COCOYKOMOLIOHMX
M’Si3iB Cepusa /MOAMHU, AK CTPYKTYPHUX KOMIMOHEHTIB KarnaHHOro anaparty cepus 3a/ULLaETbCs
aKTya/lbHUM Y 3B’AI3KY 3 HEAOCTaTHIM BUCBIT/IEHHAM | HasBHICTIO CyNepeusiMBuMX LaHux Npo ix
KINbKICTb, pO3MipW, NOKasi3alito Ta rictonoriyHy 6yaosy.

MeToto poboTn 6yno 3’sicyBaTi 0COG/MBOCTI MOPMONONiYHOT 6YA0BM COCOUKOMOMIOHNX
M’A3IB LUNYHOYKIB cepusd noavHW. MatepiaioM Ans [OCAIMKEHHSA MOCNYXunn 26 cepheub
HOBOHaPOMKEHNX (Bif HAPOMKEHHA A0 28-i 406M XMNTTA) Ta 27 cepub AiTe rpyaHoro Biky (Big 28-
T gobn fo 1 poky), siKi MOMep/n Bif MPUYMH, He MOB’S3aHMX i3 NATO/ONiE CepLeBO-CYANHHOT
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