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BUBYEHHA AHTUOKCUJAHTHOI AKTUBHOCTI COJIEH
2-((4-R-3-(MOP®OJIITHOMETWUJIEH)-4H-1,2,4-TPUA30.1-
5-UI)TIO)AHETATHUX KHCJIOT

HagedeHi pezynsmamu docaidxnceHHs aHmuokcudaHmuoi akmusHocmi coneli 2-((4-R-3-(mopgoninomemusen)-
4H-1,2,4-mpuasoa-5-i1)mio)ayemamuux kuciom. BcmanosaeHo, wo kazaieea cinw 2-((3-(mopgdoainomemuner)-4-
amino-4H-1,2,4-mpuasos-5-ia)mio)ayemamnoi kucaomu (IIKP-173) 3a cuaor papmakoaoziyHoi dii nepesuuye ema-
JIOHU NOPIBHSIHHSA AcKop6iHO8Y Kucaomy ma miompuasoi. BiomiveHo nepcnekmueHicms nodasnbwoi XimiuHoi mo-
dugpixayii coneti 2-((4-R-3-(mopgpoainomemunen)-4H-1,2,4-mpuason-5-in)mio)ayemamuux Kucsiom ma 6CmaHos-

J1eHi 0esiki 3akoHOMIpHOCMI 3a/1excHocmi «cmpykmypa — 0isi».

Kamwwuosi cnosa: 1,2,4-Tpuasosi; aHTUOKCHUIAaHTHA aKTUBHICTD; BiJIbHI paJiuKaJin

BCTYII

KuceHb € a6COTIOTHO HEOOXIiTHUM JIJIs1 )KUTTSI aepo6-
HHX OpraHi3MmiB, IPOTe BiH MOKe CTaTH TOKCUYHUM, AKIIO0
MOCTABJIAETHCA B Gi/IbII BUCOKUX KOHLeHTpauisx [7]. Tak,
BCTaHOBJIEHO, 1|0 BIbHOPaJMKa/JbHe OKUCHEHHH i, 30K-
peMa, epoKcuiHe okucHeHHs ainigis ([10J1) Bigirpae
BaXJIMBY POJIb y aToreHesi inpapkTy Miokapaa, aTepo-
CKJIEPO3Y, 3/I05IKICHOTO POCTY, 6pOHX0JIereHeBUX Ta iH-
X 3axBopioBaHb [7]. Kpim Toro, akTuBanis peaxuin
Bi/IbHOPa/IMKa/IbHOTO OKHCHEHHSA MOXXe CllocTepiraTucsa
IPH BILJIMBI HA OPTaHi3M JIIOAWHU pAy 30BHILIHIX YUH-
HUKIB, HanpUKJIaJ, ioHi3ytovoi pagianii, YO-Bumpominio-
BaHHS, rinep6apuyHoOi OKCUTeHalii, 030Hy, TIOTIOHOBO-
r'o IUMY, IPOMHUCJIOBOTO MUY TOIO [3]. AHTHOKCHAAH-
TH - 1| CIIOJIYKH, SIKI MalOTh 3/JaTHICTb 3aXULATH KJIITUHU
Bi/I MOIIKO/PKeHb, BUKJIMKAHUX HECTAOIIbHUMHU MOJIEKY-
JlaMH, BiJIOMUX SIK BiJIbHI pasiukaiu. Bouu maroTh 37aT-
HiCTb J10 3an06iraHHs ab0 ynoBiJIbHEHHS peakIii OKuC-
HEHHA | BOXJ/IMBI 3aBJAKU IXHbOMY NOTEHLia/y ¥ 3Mil-
HEeHHI 3/{0poB’s i 3HMKeHH] pU3UKY PO3BUTKY 3aXBOPIO-
BaHb [3, 7].

AHTHOKCU/AHTHI IpenapaTv MalThb JOCUTb IHAPO-
KHUH CreKTp 3acTtocyBaHHA [7]. Tak, BOHM 3/jaTHI aKTH-
Bi3yBaTH 3aXMCHI CUJIM OpPraHi3My JIIOAWHU. 3BaXKal4du
Ha BUKJIMKU CYYaCHOCTI, JJOCUTb aKTya/IbHUM € NIUTAH-
Hsl IO/J0JIaHHS XPOHIYHOI0 cTpecy (BTOMHU, He/JOCUIIaH-
H, X0JI0[ly, IOPYIIEeHHs PeXUMY XapuyBaHHs, KypiHHA
To10). CTpec, y CBOIO Yepry, CTUMYJIIOE€ yTBOPEHHS BiJlb-
HUX paJiuKaJiB, Kl pyHHYIOTb KJITUHU OpraHi3amy, 30-
KpeMa, iMyHHi Ta NOpyIyIOTh Xif 3aXUCHUX peakiiil [1].
Bigomo, mo noxiaxi 1,2,4-Tprasosy 3/jaTHI NPOSABAATH
BUCOKY aHTHUOKCHUJAHTHY aKTHUBHICTb, NpOTe COJIi
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2-((4-R-3-(mopdoninomeTunen)-4H-1,2,4-Tpuazon-5-in)
Tio)alleTaTHUX KUCJIOT JI0 TENePilIHbOro Yacy NpaKTHy-
HO He focaimxkedi [5, 6].

TaxkuM YMHOM, MIOLIYK HOBUX PEYOBUH 3 BUPQXKEHUMHU
AHTHUOKCUJAHTHUMHU BJIACTUBOCTSIMHU € aKTYaJbHUM SIK
JJIS1 MEJULMHHY, TaK i A/1 dapmanii B LijioMy.

MeTo0 AaHUX JOCAiXKeHb 6YJ10 BUBYEHHS aHTH-
okcuZaHTHOI akTuBHOCTI (AOA) coselt 2-((4-R-3-(Mopdo-
niHoMeTuneH)-4H-1,2,4-Tpuason-5-i1)Tio)aneTaTHUx
KHUCJIOT IpU HepepMeHTAaTUBHIH iHinianii BiibHOpaau-
KaJIbHOTO okHMcHeHHs (BPO) Ta BcTaHOBJIEHHSI 3aKOHO-
MipHOCTeH BiJHOCHO XiMiuHOI 6y10BHU Ta GioJsioriyHoi
Ji1 JoCaiPKyBaHUX PEYOBUH.

MATEPIAJ/IU TA METOAU

[Ipu gocaifiP)xeHHI BUKOPUCTOBYBAJIUCS HOBI CIO-
ayku - coui 2-((4-R-3-(mopdoninomeTunen)-4H-1,2,4-
TpUasoJ-5-in)Tio)aneTaTHUX KUCAOT (Tabauug). Jocaia-
»>keHHA AOA npoBoAU/I0CA in Vitro 3TifHO 3 METOAUYHMU-
Mu pekoMeHanismu AP MO3 YkpaiHu 3 BUKOPUCTAH-
HSM MeToJy HepepMeHTAaTUBHOTO iHiljiloBaHHS nepe-
KHCHOT0 OKMCHeHHs Jsiniais [10J1 [3].

B aKocTi MoZie/IbHOI CUCTEMU OKUMCHEHHH IIPH Jj0-
caimxenHi 3aranpHoi AOA HoBuX coJteit 2-((4-R-3-(Mop-
doninometunen)-4H-1,2,4-tpuasosn-5-in)tio)aneraTHux
KUCJIOT 6yJ1a 3aCTOCOBaHA CyCIeH3is JIiNonpoTeIHiB KOBTKa
s€npb, iHiniroBanHs [10J] B sIKi¥i 3/1iliCHEHO 3a JOIIOMOTI' 010
ioHiB ABoBasieHTHOrO depymy [1]. JocripKyBaHi peuoBUHU
BBO/IW/IY B CyCIeH3ito B KoHLeHTpawji 10 Mosb /1.

[HTeHcuBHIicTb nepe6biry npouecis [10J] y Mozenb-
Hill cucTeMi OlLiHIOBaJIM 3a KOHIEHTpPAIi€l0 aKTUBHUX
MPOJYKTIB, 1[0 pearyoThb 3 2-Tio6ap6iTypoBoI0 KUCIIO0-
Toto (TBK-AII). Bmict TEK-AIl BU3Havasiu micsis iXHbOTO
eKCTparyBaHHs H-0yTaHOJIOM Ta BUMipIOBAJIM OTHUYHY
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Ta6aus

CTPYKTYPA TA AHTUOKCUJAHTHA AKTUBHICTb COJIEH 2-((4-R-3-(MOP®OJIIHOMETHUJ/IEH)-
4H-1,2,4-TPUA30J1-5-JI) TIO)AUETATHUX KUCJ/IOT IN VITRO [P HE@EPMEHTATHUBHIN IHILIALLL BPO

N—N o
o N 0/4 )\S gz C//
_ N —C-C_
He | 0X
R
OnTHYHA TyCTHHA
Cnosyka R X (A=232HM),M+m AOA, %
(n=7)

MKP-177 -NH, NH,* 0,250 £ 0,014 66,54
MKP-174 -NH, Na* 0,469 + 0,015* 37,15
MKP-173 -NH, K* 0,035 +0,001* 95,37
MKP-176 -NH, H,N > 0,540 + 0,013* 27,63

/N
MKP-175 -NH, H,N 6] 0,047 +0,002* 93,67

_/
MKP-139 -C,H; NH,* 0,459 + 0,010* 38,53
MKP-136 -C¢H; Na* 0,795 + 0,005* -6,58
MKP-137 -C,H; H,N*-CH,-CH,-OH 0,608 + 0,012* 18,47
IKP-134 -C,H; H,N > 0,477 +£0,014* 36,06

/N
MKP-133 -CH; H,N O 0,403 +0,018* 46,03

-/
KouTposb 0,746 £ 0,013 0
AckopbiHoBa Kuc10Ta 0,483 +0,021* 35,26
TioTpuaszosin 0,450 + 0,031* 43,67

* - cTaTUCTUYHA 3HAYYILiCTh BiAMIHHOCTEH pe3y/IbTaTiB JOC/iPKEHb 10 KOHTPOJIIO.

TYCTHUHY €KCTPAKTy NpoTH H-6yTaHoay (A = 532 HM).
Pospaxynok AOA (%) npoBouiu 3a GOpMyJIOk0:

E«— E;
AOCA = ———x100%,
Ex

Je: E, - onTHYHA rycTUHA B KOHTPOJIBHIN Mpo6i;

E, - onTHU4YHa IyCTHHA B JOC/IiiHIH Npo6i.

OTpuMmaHi aHi 06p06JIeHi CTATHCTHUYHO 32 J[0TIOMO-
rolo CTaHAapTHOro nakety nporpam Microsoft Office 2007
Ta «STATISTICA® for Windows 6.0». JIoCTOBipHiCTb Mix-
IPYTOBUX BiIMIHHOCTEH 33 JaHMH €KCIIepUMEHTIB BCTa-
HOBJIIOBAJIM 3a AonoMoroo t-kpurepito CTbrofeHTa. Pi-
BEHb CTATUCTUYHOI 3HAYYILOCTi BifiMiHHOCTEN pe3y/ib-
TaTiB gocaimkeHs - p < 0,05 [2, 4].

PE3YJIGTATH TA iX OFTOBOPEHHA

B pesysibTaTi npoBeieHOro eKCiepyuMeHTY BU3HA-
yeHHs AOA HoBUX noxigHux 1,2,4-TprasoJty, B yMOBax
Fe?* - ingykoBaHoro [10JI BctaHoBJieHO, 110 3 10 gocstif-
’KYBaHHUX CIOJIYK 9 y pi3HOMY CTyTeHi iHTeHCHBHOCT] 6y-
JIV 3/]aTHI IIPUTHIYYBaTU reHepaLiio BUIbHUX PaJUKaJIiB.

BapTo BigzHauuTy, 10 HaTpieBa cisib 2-((3-(Mopdo-
JiHOMeTuJeH)-4-deHin-4H-1,2,4-Tpruazon-5-in)Tio)
anertaTtHoi kucaoTu ([1KP-136) HaBnmaku 36inbiryBasa

KisnbkicTb yTBOopeHHs1 TEK-AII Ha 6,58 % (p < 0,05) B
[OPiIBHAHHI 3 KOHTPOJIEM.

AHani3yrouu JjaHi ekcriepuMeHTa/IbHUX J0C/i/PKEHD,
MU BUSIBUJIY, 1110 HAMAKTUBHIILUMU cepes, JOCiKyBa-
HUX CITOJIyK 6yJM KasieBa cinb 2-((3-(MopdoniHoMeTH-
JieH)-4-amiHo-4H-1,2,4-Tpuaso.-5-i1)Tio) aneraTHoi Kuc-
sotu (1KP-173), sixa 3Hmkye piBenb TBK-AlIl Ha 95,37 %
(p <0,0001), Ta mopdouinieBa cinb 2-((3-(Mopdoaino-
MeTuseH)-4-amiHo-4H-1,2,4-Tpuason-5-ia)Tio)anerar-
Hoi kucsoTH (ITKP-175), 1o mpurHiuye yTBopeHHs KiHILleBO-
ro npoaykty I10J1 Ha 93,67 % (p < 0,0001) BizmosigHO.

[IpoanasnisyBaBIlIU JaHi AOCAiPKEHb, MU BCTAHOBU-
JIY JlesiKi 3aKOHOMipHOCTI BijHOCHO XiMiuHOI 6y/j0BU Ta
inHTeHcuBHOCTI nposiBy AOA BUBYaeEMUX CHOJYK. Tak,
3aMiHa B MoJiekyJiax cosieit ([TKP-177, [TIKP-174, IIKP-175)
BisbHOI aMiHorpynu 3a N, atomoMm szipa 1,2,4-Tpuasony
Ha peHinpHuM pagukan (IIKP-139, ITIKP-136, [IKP-133)
NPaKTUYHO B/iBivi 3HMKy€e 3HaueHHA AOA B IOpPiBHAHHI
3 KOHTpoJieM. BigMiueHo, 1110 3aMiHa KaTioHy aMOHit0
(MTKP-177,1IKP-139) karionom Hatpito ([TKP-174, [IKP-136)
B MOJIeKyJ1ax coJiell 3HayHo nigsuiye pisenb TEK-AIL
[opanbumii nepexiz go MmopdosninieBux coseit (IIKP-175,
[IKP-133) nokasye 3Ha4yHe nigBuiieHHs AOA 3 nepeBu-
IIIeHHSIM eTaJIOHY NOPiBHSHHSA TioTpuaszosiHy Ha 50,00 %
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(p<0,0001) Ta 2,36 % (p < 0,0001) BignoBigHO. Takox
LikaBUM € TOH $aKT, 1[0 3aMiHa KaTioHiB MopdoJiHiio
(TTIKP-175, ITIKP-133) kationom ninepuauxito (IIKP-176,
[TKP-134) 3HauHO 3HMKYE nposiB AOA, x04a OCTaHHS CiJib
NepeBUILYE eTa/oH NOPIBHAHHA aCKOP6iHOBOI KUC/IOTH
Ha 0,8 % (p < 0,0001).

BUCHOBKHA

1. Cepep 10 focaipKyBaHUX CIOYK 9 y pi3HOMY CTyIeHi
BUPaXKEHOCTI 6YJIM 34aTHI PUTHIUYBaTH reHepalriio
BI/IbHUX paJivKaJiB Ta nposiBJsiii AOA aKTHBHICTb.

2. HatiBupasnimoro AOA Bosiozina kasiesa cinb 2-((3-
(MopdoninomeTuneH)-4-amino-4H-1,2,4-Tprason-
5-in)tio)aneraTtHoi kucaotu ([IKP-173), mo npu-
rHiyyBaJla yTBOpeHHs KiHeBux npoaykTis I10J1 -
TBK-AIl Ha 95,37 % (p < 0,0001).

3. BcraHoBsEHO, 1110 BBeJJeHHA 10 MOJIEKYJIM COJIeN
2-((4-R-3-(MmopdosinomeTunnen)-4H-1,2,4-Tpuazos-
5-in)Tio)aneTaTHUX KUC/IOT BiIbHOI aMiHOTpynu 3a
N, atomom sjpa 1,2,4-Tprazosty CynpoBOJKY€ETbCA
nocusieHHsAM AOA foci/pKyBaHUX peYOBHH.
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U3YYEHUE AHTUOKCUJIAHTHOM AKTUBHOCTH COJIEM 2-((4-R-3-(MOP®OJIUHOMETHJIEH)-

4H-1,2,4-TPUA30J1-5-UJI) TUO)ALETATHBIX KUC/JIOT
B paGoTe npuBeieHbI pe3ybTaThl HCCAEA0BAHUS aHTUOKCUAAHTHOM aKTUBHOCTH cosiei 2-((4-R-3-
(MopdosnHoMeTHeH)-4H-1,2,4-Tprazo1-5-U1) THO)yKCYCHBIX KUCJIOT. YCTaHOBJIEHO, YTO KaslleBas
coJib 2-((3-(MopdonuHomeTuIeH)-4-aMuHO-4H-1,2,4-Tprazon-5-un)tTro)ykcycHoit kucaotsl (IIKP-173)
o cujie GpapMaKoJOTHYECKOro JeHCTBUSA NpeBblllaeT 3TaJ0Hbl CPaBHEHUsSI aCKOPOUHOBYIO KHUCJIO-
TY YU THOTPHA30/1H. OTMeueHOo NepCneKTUBHOCTD JabHele XuMuieckoi Mogudukanum coueit
2-((4-R-3-(MopdonnHomeTuIeH)-4H-1,2,4-Tprazoi-5-11) TUO)YKCYCHBIX KUCIOT U YCTaHOBJIEHBI HEKO-
TOpble 3aKOHOMEPHOCTH 3aBUCHUMOCTH «CTPYKTYpa — JEHCTBUEY.
KmodeBsle cioBa: 1,2,4-Tpua3osi; aHTHOKCUJAHTHAsA aKTUBHOCTb; CBOGO/JHbIE pPaIUKaJIbl
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R. 0. Shcherbyna, O. I. Panasenko, Ye. H. Knysh

THE STUDYING OF ANTIOXIDANT ACTIVITY OF SALTS 2-((4-R-3-(MORPHOLINOMETHYLEN)-

4H-1,2,4-TRIAZOLE-5-YL)THIO)ACETIC ACIDS
This paper presents the results of research antioxidant activity for the salts of 2-((4-R-3-(morpho-
linomethylene)-4H-1,2,4-triazol-5-yl)thio)acetic. As a result of research the potassium 2-((4-amino-
3-(morpholinomethyl)-4H-1,2,4-triazol-5-yl)thio)acetate (PKR-173) which in pharmacological action
exceeds the reference standards ascorbic acid and thiotriazolin. The perspective of further chemical
modification of the salts of 2-((4-R-3-(morpholinomethylene)-4H-1,2,4-triazol-5-yl)thio)acetic and
some patterns between “structure” and “action” were described.
Key words: 1,2,4-triazoles; antioxidant activity; free radicals
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