KNIHIYHA TA EKCMEPUMEHTAJIbHA MEAWULIUHA

DOI 10.29254/2077-4214-2018-4-2-147-197-200
YOK 46.719:54.024:577.151:616-006.69

Wamenawsini K. /1., ‘LLlamopHa B. ®., 2[paboeacbka O. I., *LLiImemeHKo H. .
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38’A30K nyb6niKaujii 3 n1aHOBMMM HayKOBO-g0CNiIA-
HUMM poboTamu. PoHOTy BMKOHAHO 3rigHO 3 MJaHOM
HayKoBO-A0CNiaHOI poboTh Kadeapu 6iodisukm Ta bio-
Ximii [IHiNpoNeTpoBCbKOro HaLiOHa/NbHOrO yHiBEpPCUTETY
imeHi Onecs loHYapa y pamKax AepKOIOKETHUX Tem:
«HaHoninocomu Ta TBEpAi HAHOYACTKWM, HaBaHTAXKEHi
cuctemoto Perili-MnatnHa y mogensax renato-, Heppona-
Till Ta reMoniTMYHUX aHemiln» (Ne aeprkaBHOI peecTpalii
0113U003034, 2013-2015 pp.).

Bcryn. OKCMAATUBHUIA CTPEC BM3HAYAETbCA AK AWC-
6anaHC MiK YyTBOPEHHAM Bi/IbHUX PafMKaniB i peakTus-
HUX MeTaboniTiB, TaK 3BAHMX OKMCHIOBAYiB ab0 aKTUBHUX
dopmun KucHio (ADPK), Ta iX yCyHEHHS 3a AOMNOMOrO 3a-
XMCHUX MEXaHi3MiB OpraHiamy Ta aHTUOKCMAAHTIB. Bigo-
MO, L0 NpOUEC PO3BUTKY MYX/MHU CYNPOBOAKYETLCA
3MiHOKO OKWUCHO-BIZAHOBHOI PiBHOBArM 3a y4acTHO aKTMB-
HUX GOPM KUCHIO, TaK 3BaHUM KPaZMKaNbHUM BUOYXOMY,
O NPU3BOAMTbL A0 aKTMBALi MEPEKUCHOT0 OKUCHEHHSA
ninigis i 8O pyviHYBaHHA MeMBpaHHUX CTPYKTYP OpraHis-
My. Y Hawwmx nonepeaHix AOCAIAXKEHHAX MOKa3aHo Lo
KnactepHi crnonyku Penito(lll) micTaTb yHiKanbHMIA no-
YBEPHWI 3B'A30K, MatOTb aHTUKAHLLEPOTeHHY aKTUBHICTb
Ta 3HUXKYIOTb IHTEHCMBHICTb OKCUMAATUBHOTO CTpecy npwm
KaHueporeHesi [1,2,3]. HelonaBHO Koneramm — Ximika-
MM YKPaAiHCbKOro AEep*KAaBHOMO  XiMiKO-TEXHOIOMYHOro
yHiBepcuTeTty (YAXTY) oTpMMaHO HOBI CMIONYKKU psAayY yuc-
Ankapbokunatis ampenito(lll) 3 3amiweHnmmn iHAONbHK-
MK, GepynaTHUMKM | afaMaHTUABHUMK NiraHdaMK, AKi
BXOAATb A0 CKAagy 6araTbox MPUPOAHUX | CUHTETUYHMUX
6i0N0riYHO aKTUBHMX peyoBuH [4]. Taki firaHAM MU yMOB-
HO Ha3MBaemo «bionorivHMmm». Cepes, CNONyK, WO BU-
BYA/IUCA, OKPEeMe MicLe 3aiMatoTb CMOJYKM 3 iraHaaMum
— NOXiAHMMW aJaMAHTAHOBOI KMCNOTU, OCKINIbKU IXHE Be-
OEHHA LLypam-MyX/IMHOHOCIAM NPU3BOANIO MPAKTUYHO
[0 NOBHOTO ra/ibMyBaHHA HOBOYTBOPEHHA Ta NiATPUMKM
6iNoK-cMHTe3yo4ol GyHKLiT nediHku [5,6]. AKTyanbHUM
i CBOEYAaCHUM CTaNo AOCNIAMKEHHA AHTUMOKCUAAHTHUX
B/IaCTUBOCTEN K/acTepHMX crnonyK PeHito 3 6ionoriyHo
AKTUBHUMMU NliFAaHAAMW Y EPUTPOLIMTAX, OCKINbKM TaKi [0-
CNiJyKeHHA NPOBOAATLCA BNepLue.

Mertoto pobotn 6yno focAignTN BNAMB KNacTepPHUX
cnonyk PeHilo 3 afaMaHTUAbHUMK NliraH4AMW Y HaHO-
NiNocoMHMx popMax OKpPemo Ta Pasom 3 LMUCNAATUHOM
(cuctema PeHili-MnatnHa) Ha iIHTEHCUBHICTb NEPEKUCHOTO
OKMCHeHHsA ninigis (MOJ1) Ta akTUBHICTb GepPMEHTIB aHTU-
OKCWAAHTHOrO 3aXMUCTy EPUTPOLLUTIB 3a iXHbOTO BBEAEH-
HA LWYypaM-NyXJIMHOHOCIAM i3 KapunHomoto lepeHa.

O6’ekT i meTtoguM  pocnipeHHA.  KnacTep-
Hi cnonyku PeHito(lll) 3 opraHiyHMMK  niraHgamm
Ta umcnnatmH  (cPt) 6yno cuHTEe30BaHO Ha Kade-

Api  HeopraHiyHoi ximii YOXTY (m. [winpo) [7]. VY
pob60Ti  BMKOPWUCTOBYBAZM HACTYMHi  KAacTepHi cno-
nykn  Penito(lll):  yuc—Re2(C10H15C0O0)2CI4¢2AMCO
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agamaHTuAKapboKkecunatoam-peHin(lll) (Re i)
mpaHc—Re2(C10H15C00)2Cl4 — mpaHc-TeTpaxnopoau-
U-agamaHTunkapbokecunatoanpeHin(lil) (Re,, e agom)s
yuc-[Re2(NH3C10H14C0OO0)2Cl42AMCO]CI2 - bic-

OUMETUNCYNbOOKCUA-LLUC-TETPAXN0POAMU-IU-aMiHOAL,
amaHTUnkapbokemnatogupenii(lll) - xnopua  (Re,,,.);
Re2(CH3CONHC10H14C0O0)2ClI4*2CH3CN-bic-
ALeTOHITPUN-TETPAxXA0pPOAU--aLeTiNaMiHOaAaMAHTHU
nkap6okcunatoampein(lll) (._,..,) [7]. Ekcnepument 3
BMBYEHHA NPOTUMNYX/IMHHOI T8 aHTUOKCUMAAHTHOI aKTUB-
HOCTi cnonyk PeHilo NpoBOAMAM Ha LWypax 3 KapuuHO-
moto lepeHa (T8) 3rigHO npoueaypi, AeTanbHO ONMCaHil
B [2]. KnacTepHi cnonyku PeHito i umcnnatnH sBoguamn: 1
Crnoci6 — BBeZIeHHS OKPeMOo Crosyk PeHito y ninocomHumx
dopmax — rpynn T8+[Re . Inl, T8+[Re _  Inl, T8+[Re
woaglnl, T8+[Re ,  Inl; 2 cnoci6 — BBeAeHHA KOMMOHEH-
TiB MPOTUNYXAMHHOI cucTemm PeHili-MnaTtuHa (Re-Pt), oe
cnonyka PeHito y ninocomax Ta cPt y po3umHi BBogunaunca
okpemo — rpynu T8+[Re _  Inl+cPt, T8+[Re__, Inl+cPt,
T8+[Re,,,,,,Inl+cPt, T8+[Re, , Inl+cPt; 3 cnocib — BBeaeH-
HA cuctemm Re-Pt y Burnagi amiwaHmx HaHoninocom, e
0buaBa UMTOCTAaTMKM 3HAXOAWIUCA BCepeauHi ninigHoi
HAHOKaNcyAn y MonapHomy cniseigHoweHHi 4:1, rpynu
—T8+[Re  _, +cPtInl, T8+[Re _, +cPt]nl, T8+[Re +cPt]
nl, T8+[Re, , +cPtInl.

Ha 21 peHb nicna TpaHcnAaHTaLii NyX1IMHWU NpOBOAM-
NN geKaniTau,ito LWypis nig eTepHMM HapPKO30M Ta BM3Ha-
Yann aKTUBHICTb cynepokcuaamucmytasm (COZL), akTuB-
HocTi KaTanasu (KAT) Ta KoHueHTpauito TBK-akTMBHMX
NPOAYKTIB Y epuUTPOLMTaX, BU3HAYAAN ePUTPOLIUTAPHY
CTiVKICTb 3@ 3arasibHONPUAHATUMM Ta ONUCAHUMM PaHi-
we [2,8] meTogamu.

Pe3ynbTaTh gocnigyKeHHs Ta ix o6roBopeHHs. Ak i 3a
BBEAEHHA KnacTepHux cnonyk Pedito(lll) 3 ankinbHumM
niraHgamu [2], 3a BBeAEHHA KNacTepHMX CNoaykK PeHito 3
a4aMaHTUNbHUMW NiraHaamu pisHUMKM cnocobamu Bia-
6yBaETLCA ra/ibMyBaHHA OKCMAATUBHOTO CTpecy (Tabn. 1).

BeeneHHA cnonyk PeHilo 3 agamaHTUABHUMMK NiraH-
Aamu cnocobom 1 3HM3nA0 BMicT TBK-aKTUBHMX Cnonyk,
B CepefHbOMY BABiYi MOPiBHAHO 3 T8. OKpeme BBeAEHHSA
Yuc- Ta MpPAaHCc-afaMaHTUIbHUX CMOAYK NPU3BOAUTL A0
3HUKEHHA BMicTy TEK-aKTUBHUX CNONYK NOPIBHAHO 3 rpy-
noto T8 Ha 65% Ta Ha 18% BignosigHo. TobTo, cnosyka
PeHito B mpaHc-koH$OpMaLLii MeHLW CUAbHO 3HM3MANA iH-
TEHCMBHICTb NEPEKMCHOro OKUCHEHHA Ninigis. Haledek-
TUBHILLE 3HWMKEHHA IHTEHCMBHOCTI MEPEKUCHOro OKMC-
HeHHs (MOJ1) MM cnocTepiraemo 3a BBeAEHHS cnocobom
1 pevosuHu Re ., Ae BMicT TBK-aKTMBHMX NPOAYKTB
HABAMMKYETBLCA 10 FPYNU iIHTAKTHUX TBAPUH.

BBeaeHHsA cuctemm Re-Pt (cnocib 2) TaKoK 3HUNKYE
iHTeHcmBHicTb MOJI. Tak, y rpynax T8+[Re  _  Inl+cPt Ta
T8+[Re |, JNIHCPt BMICT TBK-aKTMBHUX NPOAYKTIB 3HK-
eHo y 3,6 Ta 4,7 pasis BiANoBiAHO. BBeAeHHA iHLWKX pe-
HIEBMX CMONYK Y CKAAZi CUCTEMM CNOCOHOM 2 NPU3BOAUTD

cis-Ad NH2Ad
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Tabnuuys 1.

KoHueHTpauia TEK-akTMBHUX NPOAYKTIB B NAa3mi

eKCnepuMeHTalbHUX TBAPUH 33 BBeAEHHA CnosyK PeHilo

3 aAaMaHTUIbHUMM NliraHgamm, n = 8 — 10

cnocoby BBEAEHHS, L0 Ha Haly AYMKY € HAacNiAKOM
NposABY aHTMOKCUAAHTHMX BIACTUBOCTEN NOYBEPHO-
ro 38’aA3ky. OKpemo cnig, BiAMITUTH, LLO BBEAEHHA
MpPAaHC- CNONYKM IK OKPEMO, TaK i y CKnaai cuctemm

Re-Pt, xapaKTepunsyBasnoca MeEHLLOK 34aTHICTIO A0
NiATPUMKM LiNiCHOCTI YePBOHOKPIBLLIB B yMOBax re-

MOAITUYHOrO Po3Kknaay. NMoaganbLui HaLWi 4OCNiAKeH-
HA BynM cnpAMOBaHi Ha AOCANIAMKEHHA 3aXMCHOT eH-

3MMATUYHOI aKTUBHOCTI YE€PBOHOKPIBLLB Yy AaHOMY

EeKCNepUMEHTI.
BBeaeHHA cnonyk PeHito 3 agaMaHTUIbHUMM Ji-

raHgamu cnocobom 1 npmsBoamMIo A0 36inblUeHHSA

akTMBHoCTi CO/, nopisHAHO 3 rpynoto T8 y cepea-

Hbomy y 3,7 pasu (taén. 2).

B rpynax T8+[Re ,_  Inl Ta T8+[Re . Inl ak-

TuBHicTb CO/ 36inblieHo y 2,6 pasu NOpPIBHAHO 3
rpynoto LWypiB-Nyx1MHOHOCIIB, Ta BABIYI NOPIBHAHO 3

iHTaKTHUMKM TBapuHamu. [na rpyn T8+[Re _ , Inl Ta

T8+[Re , , Inl BiamiuaeTbea 6inbl cunbHa akTBaLA

CO/, a came y 5,5 Ta y 4 pasu nopisHAHO 3 T8, Ta B
4,71 3,4 pa3m NOPIBHAHO 3 KOHTPONAEM BigNOBIAHO.

3a BBeAEHHA AOCAIAHMX CNONYK crnocobom 2 Bu-

ABNeHo 36inblueHHA akTMBHOCTI CO/, nopiBHAHO 3

rPynoto LUypiB-MyX/IMHOHOCIIB ANA YCiX AOCAIAHWX

rpyn y cepegHbomy B 3,5 pasu. Tak B rpyni T8+[Re

No EkcnepumeHTanbHi BmicT TEK, CTyniHb remoniay%
rpynu MKMOAb/N

1 KoHTponb 7,57 £0,38 7,94 £ 0,38
2 T8 50,74 + 2,544 62,00 + 3,10#
3 T8+[Re ., Inl 41,67 +2,08* 12,65 +1,54*
4 T8+[Re _, Inl 17,63 £0,88* 7.00 £ 0,24*
5 T8+[Re ., ,,Inl 28,4 +1,42% 8,45+0, 42*
6 T8+[Re , , Inl 12,56 + 0,63** 8,34 +0,32%
7 T8+[Re . Inl+cPt 14,01 £ 1,71** 16,00 + 1,30*
8 T8+[Re ., Inl+cPt 8,17 £ 0,42** 6,00 + 1.42*
9 T8+[Re ,, Jnl+cPt 10,74 + 0,53** 8,65 +0,54*
10 T8+[Re , , Inl+cPt 8,02 + 0,44** 6,00 + 0,24*
11 T8+[Re . +cPt]nl 23,35+1,17* 22,00 + 8,10*
12 | T8+[Re , +cPtlnl | 14,42+0,72* 8,44 +1,66*
13 | T8+[Re ,,, +cPtnl 22,12 +1,1* 8,65+ 1,56*
14 | T8+[Re, , +cPtnl 10,90 + 0,5*5 7.00 £0,14*

wans ag)NIFCPL @KTMBHICTb GepmeHTy 36inblieHo B 1,7
pasw, B rpyni T8+[Re__, Inl+cPt B 3,7 pasu, B rpyni

Npumitkn. # — P<0,05 BiAHOCHO KOHTPO/IbHOI rpynu, *— P<0,05; ** — P<0,01;

**% — P<0,001 BigHOCHO rpynu T8.

[0 MaiyKe NoBHOro HabauKeHHs iHTeHcmBHOoCTI MO/ oo
3HAYEHHA LIbOro NOKa3HWKa B rpymi iHTAaKTHUX TBApUH. Y
cepeAHboOMY iHTeHCUBHICTb MOJT 3HUXKeHO y 5 pasis no-
piBHAHO 3 rpynoto T8.

BBegeHHA 3miwlaHMX HaHoninocom PeHito 3 aga-

MaHTUIbHUMMK fliraHAamMK cnocobom 3 TaKOXK 3HUXKYE
iHTeHcuBHicTb MOJ1 y cepeaHbomy Ha 65% y NOpiBHAH-
Hi 3 rpynoto T8. Tak, B rpyni T8+[Re  _  +cPt]nl Bmict
TBK-aKTUBHUX CNONYK 3HUKEHO Ha 54%, B rpyni T8+[Re
wengtCPt] Nl Ha 72%, T8+[Re +cPt]nl Ha 56%, T8+[Re
+cPt]nl Ha 79%.
TaKMM YMHOM, NOKA3aHO 34aTHICTb YCiX CNOAYK PeHito
3 afAMAHTUABHUMM NiraHAAMU  MPUTHIYYBATU  iHTEH-
cuBHicTb MOJT epuTpoumTiB. AKLLO K NOPIBHIOBATU MiX
co60to rpynu Wwypis, AKUM BBOAW/IM CNONYKK PeHito 3 pis-
HUMW alaMAHTUAbHUMM NliraHAAMM, TO 3 YCiX BBEAEHUX Y
[AHOMY eKCrepuMEHTi rpyn, Hanbinbl epeKTUBHUMU €
rpynu 3 Re . HesanexHo Big cnocoby BeesieHHs came
B L/ rpyni cnoctepiraeTbCsi HabAMMKEHHA iIHTEHCUBHOCTI
MO/ A0 3HAYEHHS rPYNK 3 iIHTAKTHUMUK TBapUHaMK. Hain-
MeHLL epeKTUBHUM WoA0 ranbMmyBaHHA MOJ1 BuaBMnocs
BBEAEHHA Re . NpUYOMY He 3a/eKHO Big cnocoby
BBeAEHHA i€l cnonyku. OTpUMaHi AaHi NiaTBepaKyoTb
BMCHOBKM, OTPUMaHi y poboTi J/leyc I.B. [9] woao Buss-
neHoro ¢aKkTty 6inblu iHTEHCMBHOTO NpurHiyeHHs MO/
aNKinbHUMK cnonykamu aupenito(lll) yuc-koHirypauii
HiX aHA/IOMNYHUMM LWOAO NPUPOAN NiraHAiB CNoayKamu
mpaHc-koHbirypaii.

Y Hawwux nonepegHix pobotax 6yno NokasaHo YHi-
Ka/lbHa BNACTMBICTb KAacTepHux cnosyk PeHito(lll) 3ano-
6iraTi remonisy epuUTPOLUTIB in Vitro, Aka nepesuLLyBana
BNACTMBICTb AeAKMX ropmoHis [10] Ta B ekcnepumeHTax
3 TBapuHamu in vivo [11]. Y oTpuMaHUX Hamu pesynbra-
Tax, HaBeAeHUx y Tabauui 1, CTiNKicTb epuUTpOLMTIB Nia-
TpUMyBanaca 3a BBeZeHHA CNoJyK PeHito He3anexHo Big,

NH2Ad
AcAd

T8+[Re,,, Jnl+cPt B 4,4 pasu T1a B rpyni T8+[Re, , |
nl+cPt B 4,5 pasu nopisHAHO 3 rpynoto T8. [o Toro
X Cnig, BiAMITUTK, WO akTuBHicTb CO/J] 36inbLIeHO Y
NOPIBHAHO 3 rPYMNO0 iHTAKTHUX TBAPUH.

BBeAeHHsA 3MiluaHMX HaHoninocom (cnoci6 3) BuABK-
10 NiABULLEHHA aKTUBHOCTI GepPMEHTY B YCiX AOCNIAHUX
rpynax nopisHAHO 3 rpynoto T8 y 5 pasis Ta 3 rpynoto iH-
TaKTHWX TBapuH y 4,5 pasu. A came 8 T8+[Re .. + cPt
(4:1)]nl Ta T8+[ Re __,, + cPt (4:1)]nl aktusHicTb COg,
36inbweHo B 4,8 pasw, B rpyni T8+[ Re  + cPt (4:1)]
n! B 6,2 pasu, a B rpy_ni T8+[Re AcAd+_c"Pt]n| B 5,2 pasu no-
PIBHAHO rpPynoto LLypPiB-MyX/IMHOHOCIIB.

TaKa 3Ha4Ha aKTUBALLIA EH3MMY MOXKe byTK NoB’s3aHa
AK 3 HAKOMUYEHHAM NPOAYKTIB NEPEKMCHOrO OKUCHEHHA
ninigis (cybcTparty), Tak i 3 6e3nocepeaHbOIO B3aEMOZED
KnactepHux cnonyk Perito(lll) 3 6inkamn aHTUOKCUMAQHT-
HOrO 3aXMCTy, WO Y NOPIBHAHHI 3 NonepeaHiMKU AaHUMMU
i HAWMMKM eKCnepuMeHTaMM in Vitro € LiNKOM iMOBIpHUM
[12,13,14].

3a BBEAEHHA KNacTepHUX Crnoayk PeHito 3 afamaH-
TUABHUMMW NirAH4AMW CMOCTEPIrAaETbCA TaKa ¥ 3aKOHO-
MIpHICTb WOA0 raibMyBaHHA OKCMOATMBHOIO CTpecy i
aktmBauii CO/, K i ona KnactepHux cnonyk PeHito 3 an-
KINbHUMW NliraHaaMu.

JocnigykeHHs BNAMBY BBEAEHb KAACTEPHUX CMOAYK
PeHito 3 agaMaHTUNbHUMM NiraH4AMM Ha aKTUBHICTb KAT
NoKa3ano NigBULLLEHHA aKTUBHOCTI eH3MMY B MOPIBHAHI 3
rpynoto LypiB-MyX/IMHOHOCIIB Nig, BNIMBOM Came CMOAyK
Penito. Tak, y cepeiHboMy aKTUBHICTb KAT 36inblueHo Ha
97% nopiBHAHO 3 AaHUmK rpynu T8. B rpynax T8+([Re , , ]
nl ta T8+[Re ., Inl akTMBHiCcTb KaTanasu nepesuLye He
TiNIbKM Lien NoKasHKK B rpyni T8 (B 3 pasu), a i akTUBHICTb
KaTanasu B rpyni iHTaKTHUX TBapuH (Ha 10-26%).

AKTuBHICTb KAT 3a BBeAeHHA cnonyk PeHito 3 aga-
MaHTUIbHUMM JliraHAaMKM cnocobom 2 TakoxK 36inbLueHa
nopiBHAHO 3 rpynoto T8 y cepeaHbomy y 2,5 pasum nopis-
HAHO 3 rpynoto T8.

Mpu 3 cnocobi BBeAeHHA aKTMBHICTb KAT 36inblueHo
Y 3 pasu NOPIiBHAHO 3 rPYMNoHo LLLYPiB-NYXJANHOHOCIIB. Kpim
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Toro, i npu 2 i npu 3 cnocobax BBeAeHHA BigOYyBAETbCA aK-
TMBALLfA KaTanasu, MNOPIBHAHO 3 iIHTAaKTHUMW TBAapUHaAMM
B cepegHbomy Ha 13-25%. OT)Ke, BBEAEHHA KNACTEPHUX
cnonyk PeHito 3 agamMaHTUNBHUMM NiraHAAMW, He3aex-
HO Bif cnocoby BBEAEHHA CMPUAE MiABULLEHHIO AKTUB-
HOCTi KaTaNia3un B epUTPOLMTAX LLYPiB-MYX/IMHOHOCIIB.

fAsnwe nigguweHHA akTMBHOCTI KAT 3a BBeAEeHHA
aflaMaHTUNBbHUX NoXiaHMX PeHito BiabyBaeTbcA y BULLEO-
NUCAHMX eKCNePUMEHTaX Ha BiAMIHY BiZ BNIMBY KnacTep-
HUX CNONYK PeHito 3 ankKiNbHUMK niraHAaMK, NOKa3aHOro
paHiwe [9].

BucHoBku. OTXKe, cnonyku PeHito 3 agamaHTUAb-
HUMM NirAHOAMM He BiPi3HAKTLCA Bif CnonyK PeHito 3
ANIKINbHUMM NiraHAAaMW LWOAO 34aTHOCTI A0 3HUMKEHHA
aktmsHocTi MNMOJI, NIATPUMKK LiNICHOCTI YepPBOHOKPIBL,iB
Ta nigsuweHHa aktmsHocti CO/L, ane, Ha BigMiHY Big,
aNKiNbHUX AMKapboKcunatie anpeHito(lll), cnpusatoTb ak-
TmBauii KAT y mogeni nyxanHHoro pocty. Cnonyku PeHito
mpaHc-KoHoirypaujii BUABUAUCA MEHLW ePeKTUBHUMMU,
HiXK yuc-ankapbokeunati. Li AaHi MOXKHaA YacTKOBO Mno-
ACHUTU pi3HOO 6e3nocepeaHbOD B3AaEMOAIED Yuc- i
mpaHc-guKapbokcmnatie 3 6ilKamuM Ta OTPUMAHUMU
HaMW HelwoAaBHO AAaHMMW MPO 34aTHICTb KAacTEPHUX
cnonyk PeHito 3 agaMaHTUNbHUMM NiraHAaMM 40 BAACHOI
KAT-aKTMBHOCTI i aKTUBALLii HATUBHOI KaTanasu in vitro.

MepcnekKTMBM NOJANbLWIMKX AOCAIAMKEHb. TaKum
YMHOM, MOJANbLIE AOCNIAMKEHHA BAACTUBOCTEN CMO-
NIYK PeHito i cuctemun PeHiit-MnaTnHa € NnepcnekTUBHUM
4NA po3pOo6KM HOBUX MPOTUMYXAMHHUX CNOAYK AKi 6 He
TiNbKM NPUTHIYYBaNW NyXAMHHWI PiCT, @ | BONOAINAN aHTU-
OKCUAAHTHUMM BNACTUBOCTAMMU A5 NOAONAHHA OKCUAA-
TUBHOrO CTpecy.

Tabnuuya 2.
AKTUBHICTb €H3UMiB aHTUOKCUAAHTHOIO 3aXUCTY
epUTPOLUTIB eKCNepUMEHTa/IbHUX TBAPUH
3a BBeAEeHHA cnonyk PeHito
3 afaMaHTUAbHUMM NiraHAaAMU

EkcnepuvmeHTanbHi [AkTuBHICTL CO/, | AKTMBHICTb KAT,
rpynu MO Ha mr 6inky Kat/n

1 KoHTponb 7,81+0,39 18,34 +0,91

2 T8 6,71+ 0,344 7,55 +0,38#
Cnoci6 1

3 T8+[Re . Inl 17,37 +0,87#* | 14,35+ 0,7#*

4 T8+[Re _, Inl 36,68 +1,83#* | 13,82 +0,69#*

5 T8+[Re ., Inl 17,75 £ 0,89#* | 20,39 £ 1,02#*

6 T8+[Re , , Inl 26,52 £ 1,33#* | 23,16 + 1,16#*
Cnoci6 2

7 | T8+[Re  Inl+cPt | 11,60+0,58#* | 19,01+ 0,95#*

8 | T8+[Re _, Inl+cPt | 36,54 +1,83#* | 19,33 +0,96#*

9 | T8+[Re . Jnl+cPt | 43,07 +2,15#* | 21,70 + 1,09#*

10 | T8+[Re, , Inl+cPt 44,75 +2,24#* | 22,82 +1,14#*
Cnoci6 3

11 | T8+[Re +cPtInl | 40,89 +2,04#* | 22,85+ 1,14#*

12 | T8+[Re , tcPtlnl | 31,47+ 1,57#* | 22,46 +1,12#*

13 | T8+[Re ,,,,+CcPtInl 31,77 £+ 1,594#* | 24,83 +1,24#*

14 | T8+[Re, , +cPtInl | 34,73 +174#* | 22,13+ 1,11#*

MNpumitkn. # — P<0,05 BiAHOCHO KOHTPOAbLHOI rpynu, *— P<0,05; ** —

P<0,01; *** — P<0,001 BigHOCHO rpynu T8.

Nitepatypa

1. Voronkova YS, Babiy SO, Ivans’ka LV, Shtemenko OV, Shtemenko NI. Antyoksydantni vlastyvosti klasternykh spoluk reniyu ta yikh vplyv na
erytropoez shchuriv iz kartsynomoyu Herena. Ukr. Biochem. 2015;87(1):45-54. [in Ukrainian].

2. Shamelashvili KL, Shtemenko NI, Leus IV, Babiy SO, Shtemenko OV. Changes in oxidative stress intensity in blood of tumor-bearing rats
following different modes of administration of rhenium-platinum system. Ukrainian Biochemical Journal. 2016;88(4):29-39.

3. Shtemenko OV, Shtemenko NI. Rhenium—Platinum antitumor systems. Ukr. Biochem. J. 2017;89(2):5-30.

4. Bashri G, Prasad SM. Exogenous IAA differentially affects growth, oxidative stress and antioxidants system in Cd stressed Trigonella foenum-
graecum L. seedlings: Toxicity alleviation by up-regulation of ascorbate-glutathione cycle. Ecotoxicol Environ Saf. 2016;132:329-38.

5. Ivchuk VV, Polishko TM, Sorochan OO, Shtemenko NI. Stan pechinky shchuriv pry rozvytku kartsyonnykh hereniv ta hal’'muvannya yiyi rostu
spolukamy reniyu. Medichna khimiya. 2009;11(3):60-4. [in Ukrainian].

6. Klenina IA, Horila MV, Polishko TM, Shtemenko NI. Vplyv klasternykh spoluk reniyu ta protypukhlynnoyi systemy reniyu-platyny na bilky
plazmy krovi. Medychna khimiya. 2011;13(1):63-8. [in Ukrainian].

7. Velychko OV, Golichenko OA, Neikovskyi SI, Shtemenko OV. Syntez tsys-tetrakhlorody-p-karboksylata dyreni*u (lll) z 3-atsetilamino-1-
adamantankarbonovoiu kyslotoiu. Visnyk Odeskogo Natsionalnogo Universytetu. Khimiya. 2012;17(3):5-12. [in Ukrainian].

8. Grabovska Ol, Kyrychenko SV, Shtemenko NI. Intensyvnist’ okyslyuval’'noho stresu krovi shchuriv za rozvytok kartsynomy Herena ta vvedennya
tsysplatynu. Medychna khimiya. 2014;2:42-6. [in Ukrainian].

9. Leus I, Shamelashvili K, Skorik O, Tretiyak C, Golichenko O, Shtemenko O, ta in. Antioksidantnaya i protivoopukholevaya aktivnost’
dikarboksilatov direniya u zhivotnykh s kartsinomoy gerena. Ukr. Biochem. J. 2012;84(3):72-81. [in Russian].

10. Shtemenko N, Pirozhkova-Patalakh I, Shtemenko A, Golichenko A. Izucheniye vliyaniya kompleksov reniya s organicheskimi ligandami na kis-
lotnuyu rezistentnost’ eritrotsitov cheloveka. Ukr Biochem J. 2000;72(3):77-81. [in Russian].

11. Pirozhkova-Patalah 1, Shtemenko N. Influence of cis-[Re2GABA2CI4]CI2 on the antioxidant defence system parameters of normal human
blood. Biochemistry (Mosc). 2001;66(7):721-4.

12. Velychko OV, Shtemenko NI, Shamelashvili KL, Shtemenko OV. Katalazna aktyvnist’ deyakykh klasternykh spoluchen’ dorinnya (). Voprosy
khimiyi ta khimichnykh tekhnolohiy. 2017;3(112):4-9. [in Ukrainian].

13. Shtemenko NI, Babiy SA, Chifotides HT. Synthesis, X-ray structure, interactions with DNA, remarkable in vivo tumor growth suppression and
nephroprotective activity of cis-tetrachloro-dipivalato dirhenium(lll). J Inorg Biochem. 2013;129:127-34.

14

.Leus I, Klenina I, Zablotska K, Golichenko O, Shtemenko O, Shtemenko N. Vzayemodiya syrovatkovoho al’buminu z klasternymy spolukamy

reniyu tsys- i trans-konfihuratsiyi. Biopolymers&Cells. 2011;27(6):465-71. [in Ukrainian].
XAPAKTEPUCTUKA OKCUAATUBHOIO CTPECY EPUTPOLIMTIB LLIYPIB-NYX/IMHOHOCIIB 3A BBEAEHHA KNA-

CTEPHMX CNOAYK PEHIIO(INI) 3 BIONOTN4YHO AKTUBHUMW NITAHOAMMU

LWamenawsini K. /1., LLlatopHa B. ®., paboscbka O. 1., LLitemeHKo H. 1.
Pestome. Bneplue aocnigykeHo BNAMB BBeAEHb KAacTepHMx cnonyk Perito(lll) 3 6ionoriyHo akTUBHMMM niraHAaMm

Ha iHTEHCMBHICTb MpoLLeCcy NEePEKNCHOro OKMCAEHHS Ainigis (MOJ), CTiMKiCTb epUTPOLMTIB Ta aKTUBHICTb EH3MMIB aH-
TUOKCMAAHTHOTO 3aXMCTy epuTpoLmMTiB cynepokenaancmytasm (COA) Ta katanasu (KAT) y mogeni nyxnMHHOro pocty
(kapumHoma lepeHa). MNMokasaHo, WO CNoNyKM PeHilo 3 aAaMaHTUAbHUMK fliraHAAMM He Bifpi3HAOTLCS Big, CMOAYK
PeHito 3 anKinbHMMM fliraHAAMM LLLOAO 34aTHOCTI A0 3HUMKEHHA aKTUBHOCTI MO/, NiATPUMKM LLiNICHOCTi YePBOHOKPIBLLiB

Ta

niaBuLLLEeHHA aktmeHocTi COL, ane, Ha BigMiHy BiZ ankinbHUX AnMKapboKcunatie anpeHito(lll), cnpuatoTb akTUBaLi
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KAT y mogeni nyxavHHoro pocty. Cnonyku PeHito mpaHc-KoHoirypauii BUABUANCA MeHLW edeKTUBHUMM, HiXK yuc-
AuKapbokeunatu. Lli AaHi MOXKHa YaCTKOBO MOACHUTM paHille NoKasaHot pi3HO 6e3nocepesHboo B3aEMOLIEND Yuc-
i mpaHc-pKapboKeunaTie 3 Hikamu Ta OTPUMAHMMM HAMM HELLLOAABHO AAHMMM MPO 34aTHICTb KNACTEPHMX CMOMYK
PeHito 3 agamaHTUAbHUMM NiraHAaMK 40 BnacHOi KAT-aKTMBHOCTI | aKTMBALLiT HATUBHOI KaTanasw in vitro.

Kntouosi cnoBa: KapumHoma lepeHa, NepekMcHe OKUCHEHHS NiNiAiB, CTIMKICTb epUTPOLUTIB, KaTanasa, CynepokK-
cuppmMcmyTasa, KnactepHi cnonyku Penito(l11).

XAPAKTEPUCTUKA OKCUAATUBHOIO CTPECCA 9PUTPOLUTOB KPbIC-OMYXONEHOCUTENEN NPU BBEAEHUU
KNACTEPHbIX COEQMHEHUM PEHUA(III) C BUONOMUYECKU AKTUBHBIMW JIMTAHOAMM

Wamenawsunm K. /1., LLatopHasa B. ®., ([pa6osckaa O. U., LLitemeHKo H. U.

Pestome. BriepBble MCCNeL0BAHO BAMAHME BBEAEHUA KNAacTepHbIX coegnHeHnin Penus(lll) ¢ Bronormyeckn aktme-
HbIMW IMFaHAAMM Ha MHTEHCUMBHOCTb MPOLLECCA NEPEKUCHOTO OKMUCNEHUA unnuaos (MOJ1), ycToMYMBOCTb 3pUTPOLIUTOB
N aKTMBHOCTb 3H3MMOB aHTMOKCUAAHTHOMN 3aLLMTbl 3PUTPOLMTOB cynepoKecuaamcmyTasbl (COL) m Katanasbl (KAT) B
MOZENN OMNyX0eBOro pocta (KapumHoma lfepeHa). MoKasaHo, YTo KnactepHble coegnHeHunn Perus(lll) ¢ agamaHTUAb-
HbIMM JIMFAHAAMW HE OT/IMYALOTCA OT COeAUHEHUIN PeHUA ¢ aNKMAbHBIMW IMFAHAAMM CNOCOOHOCTBIO K CHUMKEHMIO aK-
TuBHOCTM MOJ1, nogaepKaHuio LeNOCTHOCTU SPUTPOLLUTOB U K NOBbILLIEHUIO akTMBHOCTM CO/LL, HO, B OT/INYME OT a/IKUb-
HbIX AnKapbokcmnaTtos Penus(lll), cnocobeTtaytoT akTMBaummn KAT B mogenu onyxonesoro pocta. CoeanHeHus PeHuna
MpaHc-KoHOUTypaLmm oKasanmcb meHee 3pdeKTUBHBIMU, YEM YUC-OMKAPOOKCUAATbI. ITM SaHHbIE MOXKHO YacTUYHO
06BACHUTL paHee MOoKa3aHHbIM Pa3HbIM HENOCPEeACTBEHHbBIM B3aMMOAENUCTBUEM YUC- U MPAHC-AUKAPOOKCMAATOB C
6eKammM 1 NoNy4YeHHbIMU HaMW HeAAaBHO AaHHbIMMW O CMNOCOBHOCTM KNacTePHbIX COeAUHEHUIM PeHrA ¢ agaMaHTUb-
HbIMM IMraHgaMm K cobcTBeHHOM KAT-aKTUBHOCTM M aKTMBALLMM HAaTMBHOW KaTanasbl in vitro.

KntoueBble cnoBa: KapLMHOMA [epeHa, NePeKNCHOE OKUCIEHUE IMNUAOB, YCTOMYMBOCTbL 3PUTPOLMTOB, KaTanasa,
CynepoKcnaaMcmyTasa, KnactepHole coeamHeHms Penusa(lll).

CHARACTERISTIC OF OXIDATIVE STRESS OF ERYTHROCYTUS OF TUMOR-BEARING RATS FOR THE INTRODUCTION
OF CLINICAL COMPOSITION OF RENIUM(III) WITH BIOLOGICALLY ACTIVE LIGANDS

Shamelashvili K. L., Shatorna V. F., Grabovska O. I., Shtemenco N. I.

Abstract. It is known that the development of the tumor is accompanied by a change in the oxidative-reducing
equilibrium with the participation of active forms of oxygen, by the so-called “radical burst”, that leads to the activation
of lipid peroxidation (LPO) and to the destruction of the membrane structures of the body. In our previous studies, it
has been shown that the cluster Rhenium(lll) compounds contain an unique quadruple bond, have anti-carcinogenic
activity and reduce the intensity of oxidative stress during carcinogenesis. Recently, our colleagues chemists have syn-
thesized new compounds — a number of cis-dicarbocylates with adamanthyl, ferulate and indolyl ligands, which are the
constitutents of many natural and synthetic biologically active substances that we called “biologically active ligands”.
Among the compounds studied, the compounds with adamanthyl acid derivatives occupied a separate position, since
their administration to tumor rats led to virtually complete inhibition of tumors and support for protein-synthesizing
liver function. Actual studies of antioxidant properties of cluster Rhenium(lll) compounds with biologically active li-
gands in erythrocytes are in time, as such studies are being carried out for the first time.

The aim of this research was to investigate the effects of Rhenium cluster compounds with adamanthyl ligands in
nano-liposomal forms, separately and in combination with cisplatin (Rhenium-Platinum system), on the intensity of
lipid peroxidation, erythrocyte integrity and activity of antioxidant enzymes in red blood cells following administration
to rats with tumor carcinoma of Guerink.

Objects and methods of research. Experiments were performed on the Wistar line rats. 14 animal groups were
used. In this work, Rhenium(lll) compounds were studied with adamanthyl ligands and cisplatin. The introduction of
drugs by 3 methods in nanoliposomal forms to Guerink carcinoma-bearing rats was performed. The activity of super-
oxide dismutase and catalase, concentration of TBA-active products in erythrocytes and erythrocytic integrity were
determined.

Research results and discussion. A decrease in the content of TBC-active products was found for the administra-
tion of all experimental compounds to rat tumors, regardless of the method of administration to the 6-fold level in
comparison to the groups of tumor-bearing rats. The introduction of Re AcAd, regardless of the method, was found to
be the most effective in suppressing the intensity of the LPO (5 times compared with the group of rat-tumor carriers)
than other experimental compounds. Also, for this group, an increase in the activity of SOD (up to 3 times) and the
activity of KAT (on 20%) of erythrocytes for introductions in different ways in comparison with the control was found.
The introduction of Rhenium(Ill) cluster compounds with adamantyl ligands, along with inhibition of tumor growth and
activation of SOD, leads to an increase in KAT activity by 13-25% compared with control.

Conclusions. Consequently, Rhenium(Ill) compounds with adamanthyl ligands did not differ from Rhenium(lil) com-
pounds with alkyl ligands in terms of the ability to decrease the activity of LPO, maintain the integrity of red blood cells,
and increase the activity of SOD, but, unlike alkyl dicarboxylates, these substances promoted the activation of CAT in
tumor growth erythrocites. Rhenium(lll) carboxylates with trans-configuration has been less effective than cis-dicarbo-
xylates. These data may be partially explained by the different direct interaction between cis- and trans- dicarboxylates
and proteins that was confirmed by our recently obtained data.

Prospects for further research. The further study of the properties of cluster Rhenium(lll) compounds and the
Rhenium-Platinum systems is promising for the development of new antitumor compounds that would not only sup-
press tumor growth but also possess antioxidant properties to overcome oxidative stress.

Key words: Guerink carcinoma, lipid peroxidation, catalase, superoxide dismutase, cluster Rhenium(lll) com-
pounds, erythrocytes integrity.
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