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Pestome. [locnimxeHo CyOKNITUHHMIA PO3NOAIN MOy, CTaH CTPEeC-3anexHUX CUCTEM Ta PiBEHb MOMEKYNAPHUX
YLWKOAXKEHD Y BY3/1i, NO3aBY3N0BIN NapaHOAYNAPHIN TKaHWHI (I1T) Ta TKaHWHI KOHTPanatepanbHoi YacTkm (TKY) ww-
TONOAIOHOT 3aN103M, He YpaKeHOT BY3/10M. BCTAHOBNEHO HXUMI BMICT OpraHiuHoro nogy (Ha 23 ta 15% Bignosia-
HO) Ta BMLLMIA BMICT HeopraHidikoBaHoro nofy (Ha 46 Ta 32% sinnosigHo) y By3ni Ta 1T nopisHAHO 3 TKY. Y By3ni
Ta MNT cnocTepiraeTbCA TaKOX 3MEHLIEHHS BMICTY F1yTaTioHy, 36inbleHHA BMICTY METaNOTIOHETHIB Ta MeTanig y ix
cKknagi, NiABULLEHHA akTUBHOCTI NakTaTAerigporeHasm 1a katencuny L. [NpoTe 3a HU3KO0 XapakTepUCTVIK BY30s Ta
[T BiAPI3HAIOTLCA. Y BY3Ni BIAMIUEHO Y3rOoAXeHy akT1BaLilo CynepokcuaancmyTasmn (Ha 81%), katanasm (Ha 99%)
Ta rnyTaTioHTpaHchepaszn (Ha 212%), Ha TAi 30iNbleHHA BMICTY OKCMPaarKanis Ta nocuneHHs dparmentauii AHK.
CneundiyHnmm xapaktepucTkamu [T € 3MeHLWeHHA BMICTY OKCMPaAMKania Ta MPUrHiYeHHA XoniHeCcTepasHol ak-
TUBHOCTI. BifiTak MOXHa roBOPUTY NPO BUCHaXEHHA KOMMNEHCAaTOPHMUX MOXANBOCTEN rinepTpodoBaHUX TUPEOLM-
TiB Y By3/1i NOPIBHAHO i3 [T, He 3Baxaloun Ha NeBHI KOMNEHCATOPHI 3MIHK Y CTPEC-3aNeXHMX CUCTEMAX.

KniouoBi cnoBa: ogoaedilTHIUI BY310BUIA KONOIAHNI 306, 10f, OKCUAATUBHWIA CTpeC, aHaepobios, MeTano-
TIOHETHN, LUTOTOKCUYHICTb, anonTos3.

WononedinuTHi 3aXBOPIOBaHHS BiIHOCSTHCS 10
ypcjia HAWOLIbII MOMMPEHNX HeiH(eKIiiHuX 3a-
xBopioBaub Jiogunu [1,2]. Hemocraua ioxy mpu-

* appeca ana nuctysarHa (Correspondence): TepHONINbCbKNIA HaLlioHaNnbHWA
nefaroriynmi yHisepcuteT iM. Bonogumupa MHaTtioka, Byn. M. KpneoHoca, 2,
TepHonine, 46027, YkpaiHa. e-mail: halynka.f@gmail.com

© [l ®anvgywurceka, /1J1. THamuwuHa, B.O. LLionoscukud, O.b. Cmonsap

3BOJIUTH 10 PO3JIAJ[iB PEMPOAYKTUBHOI CHUCTEMHU,
KPETHHI3MY, eHeMiYHOTO 300y, IPUYOMY OCTaHHIN
mociia€e giibHe Miclie 3-ToMiX fomoaedinuTHOI ma-
toJsiorii [3]. 3a nanumu BOO3, Ha eHpemiuauii 306
crpaxkiae 0u3bKo 7% HacesnenHs mianetu [1]. Y
3B’SI3Ky 3 I[UM TTUTaHHS AudepeHIliaJbHOI iarHoCc-
TUKH, TPOTHO3Y Ta BUOOPY KJIiHIKO-MOP(OIOTIYHIX
KpuUTepiiB (PyHKIIOHAJIBHOI aBTOHOMII 1 Tporpecy-
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BAHHS 3POCTAHHS BY3JIiB SIBJISIOTH COOOI0 aKTyalb-
Hy 1IpobJeMy cy4acHol MeAndHoi GioXimii, KiiHiY-
HOI €H/JOKPUHOJIOT1, Xipyprii Ta OHKOJIOT11.

OpHuM 3 HaitbinbII YHiBEpCAIBHIX MEXaHI3MiB
PO3BUTKY TATOJIOTIYHUX CTaHIB € HaJAMipHE YTBO-
peHHs BIJIBHUX PaJVKaJiB Ta iHiIliallig OKUCHOTO
CTpecy, BHACJIZIOK YOTO BUHUKAE HU3KA MOJEKY-
JSPHUX 1 reHeTUYHUX nopyienb [4-6]. Mexanis-
MU PO3BUTKY TillO- Ta TillepTUPe03y, KaHIleporeHe-
3y LIMTONOMIOHOI 3aJI03U OIOCEPEIKOBAHO Yepe3
OKMCHE YIIKO/KEHHSI TUPEOIUTIB JOCHI/KeH] Ha
nocrtatHbomy piBHi [7-9]. [Iporte mono enpemivHO-
ro HomoaediluTHOrO BY3JIOBOrO KOJIOIAHOTO 300a
i faHi npakTu4yHo BificyTHi [3,5]. [Ipu mopiBusHHI
MOKa3HUKIB TKAHUHU MUTOMOAIOHOT 3271031 XBOPUX
Ha KOJIOIAHUI 306 Ta ocib, AKi He Maau THPeOifHOI
IaTOJIOT11, MU TIOKa3aJIH, 1110 Y XBOPUX IIPOSABIAIOTh-
cs1 mpookcuaanTHi 3Mminu [5]. Tomy meroro Hamroi
poboTtu OyJI0 JOCHIAMTU CTaH CUCTEMU aHTHOKCH-
JQHTHOTO 3aXMCTy Yy BY3Ji, II03aBY3JI0Biil IapaHo-
OyJSIpHIN TKaHWHI Ta TKAHWHI KOHTpaJaTepaibHOI
YaCTKM IUTONOAIOHOI 321031, HE YpaskeHOi BY3-
JIOM, Y B3aEMO3B’SI3KY i3 CYOKII THHHIM PO3IOI1IOM
Ho/ly B TKaHUHI.

Marepiaau Ta MeTo U

MartepiasoM st TOCTIIKEHD OyJIH TiCasIoTepartiinHi
IpenapaTi 4YacToOK MUTOMOAI0HOI 3271031 25 XBOPHX,
OIIEPOBAHMX 3 IIPUBOAY OAHOOIYHOTO HomomediluT-
HOTO BY3JIOBOTO KOJIOIHOTO 3006a Ha 6a3i Xipypriu-
HOTO BifiliIeHHS MiChKOI KJIIHIUYHOI JiIKapHi MBUAKOI
pormomoru M. TepHotosist. Bigbupasnu TkaHuHy By3Ja,
IapaHoAYJIsIpHOI  (HABKOJIOBY3JI0BA MaKPOCKOIIiy-
HO He 3MiHeHa TKaHWHA) Ta KOHTpaJaTepaJbHOi (He
ypaxKeHol BY3JOM TKaHWHM) YaCTKHU IHUTOHOAIOHOI
3a103u. Yci ornepoBani maiienTu Oy SKUTEISIMU
peTiony opoeiuTy cepelHbOol BaXKKOCTI. YCi eKc-
TepUMEHTAbHI TOCTIIKeHHS TIPOBOIUINCH Y Bi/INIO-
BiHOCTI 710 yxBasu Ilepiioro HaiioHaIHHOTO KOH-
rpecy 3 Gioetuku (Kuis, 2000) Ta pimenss komicii 3
Gioetrku TepHOIIIBCHKOTO AEPKABHOTO MEIUYHOTO
yHiBepcutery im. [.4. TopbaueBchKOTO.

Vei npoueaypu 00poOKKM TKAaHMH IPOBOAMUIM Ha
XO0JIO/Ti. ¥Yci peakTHBH, KPiM HIKUe 3a3HAUeHUX, OyIn
supobHuirTBa Gpipmu «Cunbiac» Kpamidikarii «xu».

Jlns xapakrepuctuku Metasotioneinis (MT)
Oynd BUKOPHCTAaHI ONTHYHI METOIM, IETaabHO
ormucani y [10]. Bmict MT B TkanuHi omiHIOBaIN
3a BmictoM TiosoBux rpyn (MT-SH) ta meranis y
cknagi MT (MT-Me). Bmict MT-SH Busnauammu
MmeToziom Biapenro ta cmiBaBT. [11] 3a B3aemoi-
€10 13 5,5’-auTio-6ic-2-HiTPOOEH30IMHOI KICIOTOI0
(ITHDB) micag xnopodopM-eTaHOJBHOI €KCTPaKITii
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MT, Ta o6umcroBajm, npuitMaodu, 1o B 1 moai MT
MICTUTBCS Taka  Kijbkicts SH-rpym, gk i B 20 mo-
asx GSH. Bmict MT-Me BusHauanun 3a cyMapHUM
BMICTOM eceHIiaabHuX /1t MT MeTasiiB Miji Ta UH-
Ky B ix ckmaji micas sumgigenass MT sk Tepmocra-
GisbHUX OIJKIB HIISIXOM rejib-(inbrpaiii Ha ceda-
nexci G-50 [10,12]. Bmict MT-Me o6uuncioBaiu 3a
Mo(DiKOBaHUM PiBHAHHSAM [amibTOHA, BPaXOBYIO-
YU CTEXIOMETPUYHNH XapaKTep 3B’SI3yBaHHS IIUX Me-
tauniB: m(metanorioneinis)=0,5(v(Zn)* M(MT)/7+
v(Cu)*M(MT)/12) (mKr), e v — KiJIbKiCTb MeTa-
JIy B MeTaJoTioOHeiHax, MKMOJib/T TKaHuHu; M(MT)
mosrsipaa maca MT (7000 r/moanp), 71 12 — KiabKicTh
ioHiB HKY i Migi (I) BiAMOBiIHO, 1O 3B’43YI0THCS
moJekysoio MT 3a moBHoro nacuyenns [10].

AxtuBHicTh  cynepokcuagucmyTasu  (COJl)
[KD 1.15.1.1] BumipioBaau 3a 3HWKEHHSIM IIBH/[I-
KOCTI BiTHOBJIEHHST HITPOTETPa30Jito cuaboro [13].
AxtuBnicte katasazu [KO® 1.11.1.6] Buznavamn
y pO3unHHIN (a3i roMoreHaty 3a MBUIKICTIO PO3-
KJIany nepoxkcumy rigporeny [14]. YTBopeHHs okcu-
paJlMKaiB y CylepHaTaHTi rOMOreHaTy TKaHUHU B
HEPES-caxaposnomy 6ydepi, pH 7,4, ominiosa-
JU 32 YTBOPEHHSIM (DJIyOpPecleHTHOTO MTPOAYKTY
pomaminy 123 B peakiii HedyopecieHTHOTO [e-
pUBATy JUTIPOPOJIAMiHY 3 aKTUBHUMH (opMamMu
KUCHIO 1IpU XBUJI 30y/KeHHs (eX.)=485 HM Ta Bu-
npominioBanHs (em.)=538 um [15] Ta Bupaxaiu B
ymoBHUX oaunuIgx duyopecientii (YOD) B pos-
paxyHKy Ha Mr Oijika 3a ofMHUINO Yacy. BumicT 3a-
ragpHoro (GSH) ruyrariony B HebiKoBOMY (hijib-
TpaTi TKAHWHW BU3HAYAIU (PEePMEHTHUM METO/IOM
3a gonomoroio JITHDB [16]. AktuBHicTb ri1yTaTioH-
tpanchepazu [KD 2.5.1.18] Busnavanu crekTpo-
(hoTOMETPUYHUM METO/IOM 32 YTBOPEHHSIM a/yKTiB
1-x710p0-2,4-uHiTpobeHsoy 3 riayrationom [17],
akTuBHiCTH X0aiHecTepasu [ KD 3.1.1.7] — 3a mBuza-
KICTIO TiZIPOi3y HOAUy alleTUNTIOXOJIHY, Ky pe-
ectpyBasu 3a gonomoroo JITHDB [18], aktuBHicTh
naxkraraerigporenasu (JI/IT) [KD 1.1.1.27] Busna-
yanu 3a mBuaKicTio okucHernHs HAJ/IH mpu 340 am
y pocarno-nipyBaTHoMy po3unni [19].

[Momkomxenns: JIHK BusHauasm 3a po3puBamu
nanioris fenporeinizoBanoi JJHK metomom mysxHO-
ro ocaypkeHHsT B 10% ToMoreHati TkaHuHM B 50 MM
tpuc-EJITA 6ybeprnomy posunsni, pH 8,0, mo wmic-
tuth 0,5% HaTpito pomenmsicyabdaTy NpH XBU-
i 36ymkents (ex.)=360 HM Ta BUIPOMiHIOBaHHS
(em.)=450 um [20]. 3arajabHy aKTHUBHICTbH KaTEIICH-
Hy /I BU3Haua M CrieKTpoPOTOMETPUYHUM METOIOM
3a KiJIBKICTIO yTBOpeHOro Tupo3uny y 50% romore-
HaTi TKaHuHY [21].

CyOKITHHHII PO3IIOALI HO/Y B IUTONOIOHIHN 3a710-
31 BU3HAYAJIM 32 3AIIPOTIOHOBAHOI0 HAMU METOJIUKOIO [ 22].
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[Hexc OKCUAaTUBHOTO CTPECY B TKAHWHI IIUTOIIO-
ni6HOI 3a;m031 oOuncaoBanu 3a nokasaukamu COJ/I,
karasnasu, BMictom MT-SH Ta rayrariony, yrBopes-
HSIM OKCUPAJIMKAJIB Mics X yHidikamii [23].

Pesynpratn BumipiB nojani y Buragai M+SD
11 25 obcresxkeHux. SIKIO JaHi 3TiHO 3 TECTOM
Jliniedoppa He Oy HOPMAIbHO PO3MOJIIIEHI, 10
iX CTATMCTHYHOTO aHayi3y OyJM 3acTOCOBaHi He-
mapamerpuuni tectu (Kruskall-WallisANOVA ra
Mann-Whitney U-test) mpu BiporigHocTi 3a 3Ha-
vyennst p<0,05. BiporigHicTh BiIXUJIEHHS TBOX Psi-
JiB 3HaY€Hb 0OUNCIIOBAIN 3 BAKOPUCTAHHS [-TECTY
CrpionenTa. BiporizHuM BBasKaiIu BiAMIiHHICTD MiX
pstmamu 3a p<0,05. [TopiBHsIbHMIT aHasi3 Giosoriu-
HUX TlapaMeTpiB 3/iliCHIOBaJIU, BUKOPUCTOBYIOUU
KoMmI'torepHi mporpamu Statistica v 8.0 Ta Excel
mst Windows-2000.

Pe3syibrati Ta iX 0OrOBOpEHHS

PesysbraTtu poBeieHUX A0OCTI/KeHb [T0Ka3alH, 110
B MapaHOAYASAPHIN TKaHWHI Ta BY3Ji BMICT OpTaHi-
(hikoBaHOTO Oy HUKYMH, 2 HEOPTAHIYHOTO KOy —
BuIuit (0c0OJMBO y BY3JIi), TOPiBHSIHO 3 TKAHIHOIO
KOHTpasiaTepajbHol yacTku (Tadi. 1).

[Iporiec By3/0yTBOpeHHS B 300HO-3MiHEHI# TKa-
HUHI 3271031 cynpoBOKy€eThesa akTuaiieio CO/L,
GST, karencuny /I Ta 30iIbIIEHHSIM YaCTOTH PO3PH-
BiB sanioris JIHK (tada. 2). YrBopeHHs1 oKcupa-
JMKAJIiB Ta KaTajla3Ha aKTUBHICTD Y 0CHI/’KYBaHUX
YacTKaX 303U 3a3HAIOTH OJHOCHPSIMOBAHUX 3MiH

(r=0,72, p<0,01) 3anesxxHO Bifi CTyNeHd Ba’KKOCTi
HaTOJIOTIYHOTO Ipolecy. 30KpeMa y HapaHoAyJIsIp-
Hill TKaHWHI piBeHb 000X IMX MOKa3HUKIB 3MEHIITY-
€ThCS, a y By3Jii — 3pocTae. OHOYACHO B ypasKkeHil
BY3JIOM YaCTIli CIIOCTEPITAEThCS aKTUBAIIIS TJTIKOJI-
3y Ta MPUTHIYEHHS XOJIIHECTEPA3HOI aKTUBHOCTI.

Y napaHonyssipHiii TKaHWHI 3arajbHUN BMICT
MT (MT-SH) na 125%, a ix MeTa-/1emoHyBaJbHO1
dbopmu (MT-Me) Ha 57% BumMil MOPIBHIHO 3 iX
BMICTOM y TIapeHXiMi KOHTpaJaTepaJbHOI YaCTKU.
Y TtkanuHi By3Jaa nepesuiiens csarae 240% i 136%
BianmosigHo (Tabu. 2). Ile Bkasdye Ha CTBOPEHHS 1MO-
TeHIiliHoro pesepBy TiosoBux rpyn MT B ypaxeniii
BY3JIOM YacCTIli 3aJI03H, SKUIT MOKe MOOIIi3yBaTHCs
JJIS1 3HETTKO/KeHHST PaIuKaiB [24].

3a pesysbrataMu 10OYAOBM KJaack]ikaliiiHOro
nepeBa Oysi0 BU3HAYEHO 4i/bHI OiOXIMiUHI TTOKa3HU-
KM, SIKi BiIOOpaKaioTh HEOE3IEKY BY3JIOyTBOPEHHS
Ta ToraubaeHHs TaTOMOPMOJIOTIYHUX 3MiH Y 300-
HO-3MiHeHill TKkaHuHi muTonoxibHoi 3am03u (puc. 1).
YTBOpEHHSsI By3Jia Bifl0yBa€ThCs HA TJIi MOCHA0IEHHS
3/IaTHOCTI 3271031 opraHidikyBary oy (3arajbHa Xa-
PaKTEePUCTHKA YACTKU 3aJI03M YPaKEHOI BY3JIOM) Ta
361TbITEHHS PiBHS OKCHUpaAuKaiiB (crenudivna xa-
pakTepucTHKa By3Ja). OcTaHHE CTa€ MyCKOBUM MeXa-
Hi3MOM aKTHBaIlil CHCTEMHU aHTHOKCUAQHTHOTO 3aX1C-
Ty, 1O MiATBEPIKYETHCS PE3YJIbTaTaMi 0OPaxyHKY
inzexcy okcuaarustoro crpecy (I0C=_8,3% rta 56,1%
y MapaHOJYJISIPHIN TKaHWHI Ta BY3Ji BiJIIIOBIZHO 110-
PiBHSIHO 3 TKAHWHOTIO KOHTPJIATEPAJIbHOI YaCTKM ).

AKTUBAIiS cHCTEMM aHTUOKCUIAHTHOTO 3aXMUC-

Ta6nuusa 1. | CyOKniTMHHMI PO3MNOAIN NOAY B TKAHWUHI WMTOMOAIOHOI 33103 Nofel XBopyx Ha MoaoaediLUTHIIA BY3NOBUIA KONOIAHWIA

300, M£SD (n=25)

MoKasHuK TKaHVHa KOHTpanaTepanbHOI YacTKN MNapaHoaynApHa TKaHWHa Byson
BmicT opraHidikoBaHoro nogy, MKr/r TKaHUHN 580,0+45,0 491,0+47,0° 446,0+47,0°
BmicT HeopraHiuHOro nogy, MKr/r TKaHUHM 31,2+3,5 41,243,12 45,7+2,8*°

[pumimea: mym i ma6. 2:© — 8iOMIHHOCMI NOPIBHAHO 3 MKAHUHOK KOHMPAAAamMepansHoi YacmKu, He YpaxeHol 8y3/10M, 8ip02idHi, * — 8IOMIHHOCMI Mix napa-

HOOY/IAPHOIO MKAHUHOIO MA 8Y3/10M 8ip02ioHi (p<0,05).

Ta6nuusa 2. | XapakTepuUCTUKM CTPECOUYTIMBMX CUCTEM Ta LUTOTOKCMYHOCTI B TKAHWHI LUMTOMOAIOHOT 331031 niofel, XBopwX Ha

noponediuUTHN BY310BMIA KONoigHWI 306, M+SD (n=25)

MokasHuk TKaHVHa KOHTpanaTepanbHOI YacTKN MapaHoaynApHa TKaHMHa Byson

CO/[ aKkTUBHICTb, y.0./Mr binka 0,86+0,07 1,150,182 1,81+0,262°
KaTanasHa aKTUBHICTb, MMOJIb/(XB-Mr 6inKa) 30,4+4,0 24,8+4,0° 59,0+6,22P
3aranbHuii GSH, MMonb/r TKAHUHW 5,3+0,6 3,7+0,9° 3,8+0,72
MT-SH, MKr/r TKaHUHN 11,3£1,8 25,4+3,7° 38,443,220
MT-Me, MKr/r TKaHVHWK 7,8+1,1 12,3+1,7° 18,4+2,320
NakTatgerigporeHasHa akTMBHICTb, MKMOJIb/(XB-Mr 6inka) 0,24+0,04 0,34+0,07°2 0,56+0,0%2°
MnyTaTioHTpaHcdepasHa akTUBHICTb, HMOb/(XB-Mr GinKka) 28,0+4,7 24,7+4,4 87,5+17,6°
XoniHecTepasHa akTUBHICTb, HMOSb/(XB-Mr 6inKa) 0,91+0,06 0,56+0,162 0,79+0,09°
Po3zpusnu nanuoris JHK, Hr/ mr 6inka 1,6%0,2 1,5+0,2 2,140,220
3aranbHa akTUBHICTb KaTencuHy [1, HMonb /(XB'T TKaHWHK) 0,86+0,10 1,59+0,18° 2,13+0,22%0
YTBOpPEHHA okcpaaukanis, YO®/(xB-mr 6inka) 1,4+0,2 1,1+0,2° 1,7+0,120
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ty (COH (=0,73, p<0,001), xaramasu (r=0,59,
p<0,01), GST (r=0,64, p<0,001) Ta MT-SH (=0,97,
p<0,001)) ta 36inpurents pisug ymkomkennas JJHK
(r=0,51, p<0,01) BigbyBaeThCst Ha T.Ii 30iMbIICHHS
PiBHSA HeOpPraHiyHOTO WOy B TKaHWHI 3a103u. Bif-
TaK MOJKHA TIPUITYCTUTH, IO BHACTIOK MOPYIIEH-
Ha opranidikarii Hoauay B mUTONOAIOHIN 32031
JIOMMHU CTBOPIOETHCS WOTO HAIJIUIIOK, SKUU, Y
[O/IAJIBIIIOMY 32 OKHCHEHHSI TUPEOIepOKCHU/1a3010,
JeTepMiHy€ yTBOPEHHS TOKCUYHUX 1HTEpMeiaTiB
iony B Timepmiactuunux tupeorutax [9]. Ile 3y-
MOBJIIOE CTUMYJIIOIOUY JIif0 Ha CHUCTEMY aHTHOKCH-
naHTHOTO 3axucty. [loAi6Hi pesyabratn 6yJau oTpu-
MaHi 3a yMOB ONTUMi3allii BMicTy Oy B OpTraHiami
(BBeieHHST HOTO B MIKPOMOJIIPHUX KIJIBKOCTSIX),
SIK 30iTbIeHHsT PiBHS JiMOMYCIUHY, MePEKICHOTO
OKMCHEHHS JiNifiB, HEKPO3 eIiTesiaJbHIUX KJIiTUH
[25], mopyments crabiabHOCTI MITOXOHAPiaIbHUX
MeMOpaH Ta pO3BUTOK aBTOIMYHHUX IIPOLECIB Y TKa-
HUHI IUTOTOAIOHOT 3271031,

Jlakrargerigporenasa € ofHUM i3 KJI0U0BUX (ep-
MEHTIB MeTabo01i3My Ta 3yMOBJIIOE iCTOTHWIT BILJINB
Ha OKWMCHO-BiAHOBHUH MOTeHIiaa KmiTuHM. [i ak-
THUBHICTD Y YaCTIIi 3271031, YPaKE€HI BY3JIOM, iCTOT-
HO 3pocTtae. Hamu 10BejieHO HasiBHICTD MO3UTUBHOI
KOpeJIsiiii, 3 0HOro OOKY, MiK JlaKTaT/IeriiporeHas-
HOIO aKTUBHICTIO Ta piBHeM okcupaaukamiis (7=0,55,
p<0,01), i 3 inmoro — 3 akruBHicTiIo CO/[ Ta GST:
JI/II=0,032+0,27xCO/1*0,02xKAT+0,01xGSH
+0,003xGST*-0,08xOP, R?*=0,93, F(5,24)=34,5,
p<0,001 (*mokasHWK BHOCUTDH BipOTiIHUI BKJIAL Y
MareMaTHuHy Mojenb). [loaibHi pesyibratu Gyan
OTPUMaHI 1 PU JIOCTIXKeHH] acmipaiiiiHol piauHu
IUCT BY3JIiB IMTONOAIOHOI 3271031 XBOPUX HA KOJIO-
imHMit 300, GoaikyaapHuil i mamiagapauii pak [26].
OpHi€o 3 TPUYKUH 3MIIIIEHHSI eHePreTUYHO1 PiBHO-
Baru B Oik aHaepobiody Moxke OyTH HAKONUYEHHSI
aKTUBHUX (hOPM KHMCHIO Ta iHiIiaIlis OKUCHUX TPO-
meciB y kiituni [27]. HaBemeni MipKyBaHHS y3T0-
JUKYIOTBCS 3 OJIePKAaHUMU Pe3yJIbTaTaMu.

MetanoTioHeiHN — HU3bKOMOJIEKYJISIPHI, TEPMO-
crabiabHi, cipkoBMicHI Oiku, BucoKoaddiHHi 10
ioniB d-mertanis, i3 maeiioTpomHUME (DYHKINISIMU
[6,24]. Bonu 3amyueni 10 pizHuX (hi3ioJqorivHUX Ta
IaTOJIOTIYHUX IMPOIIECiB, 30KpeMa 10 MeTaboJi3my
iOHIB eceHI[iaJIbHUX MeTasiB, CeKBecTpallil TOK-
CUYHUX METANiB, 3HENTKOIKEHHS aKTUBHUX (HOpM
KHUCHIO, TipoJiepartii Ta audepeHItiaii KJaiTuH,
PO3BUTKY TyXJIUH, BUPOOJIEHHS PE3UCTEHTHOCTI 10
pazio- Ta xiMioTteparii Tormo [28,29]. BizomocTi npo
BiactuBocti MT, ix iziosoriuni Gynkiii Ta MoJie-
KyJISIPHI MeXaHi3Mu ojiepsKaHi 3/1e61bII0TO 3 BUKO-
PUCTAHHSIM BUIINX XPEOETHIX T €KCTPATIOTIOI0THCS
Ha MT iHmuX opraHiaMiB, Y TOMY YHUCJi i JIOUHH,
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(dbparmenTapHo it 6e3 ypaxyBaHHs crenudiku BUIY
[30]. 3rizHo 3 OTpUMaHWMHU HaMu pe3yJbTaTaMH,
MT uuronoai6HOI 321031 B 300HO-3MiHEHi Il TKaHHU-
Hi aKTUBHO 3aJy4aloThCs JI0 3MEHIeHHS HACJIKIB
OKHUCHOTO YHIKO/KEHHS, BUKOHYIOYU POJIb MACTKU
JUJIST PAIKAJIiB 32 PaXyHOK Pe3ePBY TiOJIOBUX TPYII
Ta XeJATYI0Yl MeTall B HETOKCUYHI /1T TUPEOIH-
TiB KOMILIeKcu. HeraTuBHa KOpessilis Misk BMiCTOM
MT-SH 1a MT-Me, 3 011H0T0 GOKY, Ta YTBOPEHHIM
okcupaaukamiis, 3 inmoro (r=0,66 Ta r=0,64 Bix-
noBizHO; p<0,01), y yacTkax 3a03¥ MiITBEPIKYE
YCIIIHY peadizaiiio ayanxictuaaux ¢yHkmiin MT B
OPTaHi3Mi JIIOJUHN Ta 3aJTyYEeHHS [0 KOMIIEHCATOP-
HOI peaxifii OpraniaMy 1Moo BUajJeHHs HAJIUIIKY
YTBOPEHUX PEAKTUBHUX iIHTEPME/iaTiB KUCHIO.

Bimomo, 1110 y XBOpUX Ha BY3JOBUI KOJOIMHUI
300 tomomedinuTHi maToMOpdOSOTiuHl 3MiHU B
TKaHWHI KOHTpaJaTepajJbHOI YaCTKU 3'ABJISIOTHCS
Ha 10-15 pokiB mi3Hinie, HiXK y TapaHOAYJSPHii
tkanuHi [31]. OTpuMani HaMu 1aHi CBiTYATh, 1110, 32
OKpEeMUMHU BUHSITKAMU, XapaKTep 3MiH IOKa3HUKIB
y 4acTKax 3aJ1031, ypaskeHOol By3JIOM, MOXI0HMIA, O/1-
HaK TOPIiBHSHO 3 MapeHXiMOI0 KOHTpaJaTepajbHOI
YaCTKH Jlialla3oH BapiabeIbHOCTI IIOKA3HUKIB Y Ia-
PaHOAYJISAPHIN TKAHWHI MEHINM, HixK y By3ai. Cre-
MUMIYHIMI XapaKTePUCTUKAMU HaBKOJOBY3J0BOi
TKaHUHU MO’KHA BBa)KaTU HMPUTHIYEHHS aKTUBHOC-
Ti KaTaja3u Ta XoJiHecTepasu. [loBeieHO, 110 came
MyTallii y XoJiHecTepaso-1moiOHOMY JOMEeHi THpeo-
100y JIiHY IeTePMiHYIOTh PO3BUTOK TiOTHPEOTIN3-
My B JiouHu [33]. BiaTak MoxkHaA CTBEPAXKYBATH,
1110 BY3JIM PO3BUBAIOTHCS Y (DYHKIIOHATIBHO 3MiHe-
Hill TKAHWHI 3271034 Ha TJIi BUCHAKEHHS KOMITeHCa-
TOPHUX MOKJIUBOCTEN TinmepTpohoBaHUX THUPEOITH-
TiB. Y BY3JIi 11€ IPOSIBJSIETHCS SIK 301IbIITEHHSI PiBHS
yimkopkernss JIHK, oxcupagukamis ta amontosy
(3a akTuBHicTIO Katencuny /1).

Taxkum yrHOM, Y TAIIEHTIB 32 YTBOPEHHS BYy3Ja
B TKaHWHI MHUTOMOAIOHOT 321031 MOPYIIYETHCS OP-
raridikaiis #oay Ta 3pOCTA€ BMICT HEOPTaHIYHO-
ro itoxy. OcranHe BifGyBa€TbCs Ha T aKTHUBAIii
CHCTEMHU AHTHOKCHIAHTHOTO 3aXUCTY, 30iIbIIeHHs
Bmicty MT ra piBust ymkomkenns JHK (70,51,
p<0,01). ¥ nmapanoxysadpHiii TKAaHWHI Jiana3o0H Ba-
piaGesIbHOCTI TOKA3HUKIB, MOPIBHSIHO 3 IapeHXi-
MOIO TPOTHUJIEKHOI YaCTKW MEHIIUH, HiXX y BY3Ji.
306iTbIeH s BMICTY Ta METAIOETIOHYBAJTbHOI 3/1aT-
Hocti MT 3abesrnedyye 4acTKOBY KOMIIEHCATOPHY
peaxiIfifo MUTOIMOAIOHOI 321031 3a TIPoIecy 300HOI
TpancdopMmailii. YTBopeHHs By3Jia BiI0yBa€ThCS Ha
TJ1i ocTabJIeHHsT 3/IaTHOCTI 3a1031 opraHidikyBarn
ffo (3arasibHa XapakTepUCTHKA YaCTKH 3aJ1031 ypa-
’KEHOI BY3JI0M) Ta 30i/IbIIeHHs PiBHS OKCHpPaJnKa-
aiB (crernudivyHa XapaKTepuCTUKa By3J1a).
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CocToAHMe CTpecc-3aBUCMMbIX CUCTEM U
YPOBEHb MONEKYNAPHbIX NOBPEHALHNIA Y HoNbHBIX
0JHOCTOPOHHAM 3HIEMUYECKUM Y3N0BbIM
KONNOUAHLIM 3060M

r.U. ®anbdywmHckan'?, JIJ1. THaTuwnHa'?,

B.A. lngnosckuit?, 0.6. Cronap’

"TepHONONBCKNIA HAUMOHANBHDBIA NefarorMyeckmin yHuBepcuTeT
1m. Bnagumupa MHaTioka,

2 TepHOMONBbCKNI rOCYAAPCTBEHHbIN MEANLIMHCKII YHUBEPCHTET

um. U.A. Topbayesckoro

Pesiome. Viccneposanu cybkneTtouHoe pacnpefeneHue oaa, co-
CTOAHWE CTPEeCC-YYBCTBUTENbHBIX CUCTEM U YPOBEHD MOSIEKYIAPHbIX
NOBPEXAEHWI B y3/1e, BHEY3NOBOW NapaHoaynapHom Tkanu ([1T) u
TKaHW KoHTpanatepanobHon ponvt (TKA) WMTOBWMAHON Xenesbl, He
NOPaKEHHOW Yy3M1OM. YCTaHOBNEHO 6onem HM3Koe CopepKaHve op-
raHnOULUMPOBAHHOIO ofa (Ha 23 1 15% COOTBETCTBEHHO) 1 bonee
BbICOKOE COflepkaHue HeopraHuueckoro nopaa (Ha 46 n 32% coot-
BeTCTBEHHO) B y3ne v [T no cpasHeHwio ¢ TKA. B y3ne u T Habnto-
[aeTCA TakKe yMeHblueHne COAepPXaHWA ryTaTUOHa, yBennyeHne
cofepKaHna MeTanNOTMOHENHOB 1 METaIOB B MX COCTaBe, MOBbI-
WeHve aKTMBHOCTM NakTatgerngporeHassl v katencuHa [. OaHako
no pAgy XapaktepucTuk ysen u [T otnuuatotca. B y3ne otmedyeHo
COrMNaCoOBaHHYI0 aKTVBALWIO CynepoKCHAAMCMyTasbl (Ha 81%) , kaTa-
nasbl (Ha 99%) n rnyTaTMoHTpaHcdepassl (Ha 212%), Ha doHe yge-
JIMYEHNA COlePKaHWA OKCMPAAMKANoB 1 ycuneHua dparmeHTaumm
OHK. Cneunduruecknmn xapaktepuctukamu MT aBRAeTcA ymeHblue-
HUe COAepXaHWA OKCUMPAAMKANoB W YrHeTeHne XONMHeCTepasHom
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akTMBHOCTH. CneaoBaTenbHO, MOXHO rOBOPHTL 06 UCTOWEHWN KOM-
MEHCATOPHBIX BO3MOXHOCTEW rnepTpoGUPOBaHHBIX TUPEOUWTOB B
y3/le No CpaBHeHwIo C [T, HeCMOTPA Ha onpefeneHHble KOMNeHca-
TOPHblE U3MEHEHNA B CTPECC-3aBNCUMBIX CUCTEMAX.

KnioueBble cnoBa: /080AedVUNTHBIN Y310BOW KONMOUAHbIN 3006,
o[, OKCMAATVBHBIN CTPeCC, aHa3pobro3, MeTaNNOTUOHENHBbI, UNTO-
TOKCMYHOCTb, anonTo3

The state of stress-responsive systems andlevel
of molecular damage in patients with unilateral
nodular colloid endemic goiter

H.l. Falfushynska'? L.L. Gnatyshyna'? V.O. Shidlovsky?,
0.B. Stoliar’

'V. Gnatyuk Ternopil National Pedagogical University;

’1.Ya. Gorbachevsky Ternopil State Medical University

Summary. The authors have studied the subcellular distribution
of iodine, state of stress-responsive systems and level of molecular
damage in nodules, paranodular tissue (PT), and contralateral lobe
tissue (CLT) unaffected by thyroid nodule. A lower concentration of
organified iodine (by 23 and 15%, respectively) and a higher con-
centration of inorganic iodine (by 46 and 32%, respectively) in the
nodule and PT versus CLT have been established. In the nodule and
PT a decreased glutathione content, increased metallothioneins
level and their metal-binding ability, and an increased activity of
lactate dehydrogenase and cathepsin D were observed. However,
the number of nodule characteristics were different from the coun-
terpart in PT. It has been noted in the nodule a coherent activation
of superoxide dismutase (by 81%), catalase (by 99%), and glutathi-
one-transferase (by 212%) simultaneously with an increased con-
tent of oxyradicals and an increased DNA fragmentation. The spe-
cific characteristics of the PT included a low level of oxyradicals and
cholinesterase activity inhibition. Thus, we may suggest an exhaus-
tion of compensatory capability of hypertrophied thyrocytes in the
nodule - compared with PT - despite some compensatory changes
in stress-responsive systems.

Keywords: iodine deficiency-related colloid nodular goiter, iodine, oxi-
dative stress, anaerobiosis, metallothionein, cytotoxicity, apoptosis.



