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BMJIUB NOXIAHWUX 2-OKCOIHAOJIIH-3-TTIOKCUJI0BOI KUC/TOTH
HA E®OEKTU MAJIUX 03 L-3,4-AUOKCUDEHIJIAJIAHIHY”

Jlyyenko P.B., Cugoperko A.l., bobuppos B.M.
BOH3Y “YkpaiHcbka MegudHa ctoMmaTtosoriyHa akagemis”, M. Nontaea

L{esib paboTsi - MCCIEZ0BATH BIIMSHHUE MPOCTOrO 3upa U amngia rpon3BOAHLIX 2-OKCOMHAONH-3-ITTMOKCUIIOBOU KUC/IOTbI
Ha QPapMaKo/Iorn4eckne 3@PeKTsl Masibix 403 L-3,4-AnokcugernnanaqmHa. Marepwassl v METOAbL. B onbitax Ha rosio-
BO3DEJIbIX KpPbICAX-Camuax ooomx riosioB jimHmn Wistar n3y4eHo 3¢@@eKTsl npon3BogHbIX 2-OKconHaommHy (12 mr/kr) ¢
s1a60paropHbimu wm@pamu 18 (amng) m 3-38 (3¢up) Ha @ore BBegeHns 100 Mr/Kr rNpesLecTBeEHHUKa JodamuHa. Y
KUBOTHBIX UCC/IEAOBASIN PA3BUTHE IK30QDTA/IbME, MTUIOIPEKLNS, MITEPCASIEBALMN U UIMEPSTU PEKTA/ILHYIO TEMIEPATY-
py. Pe3y/ibTarel. YCTaHOBIEHO, YTO MPUMEHEHNE COEANHEHUN HA OHE L-3,4-ANOKCUDEHNIANIBHNHA JOCTOBEDHO BbI3bl-
Basio pasBUTUE 3K30QDTasIbME, MTUIOIPEKUMN U TINEPCONEBALIMM, @ TAKKE IMOBBILIA/IO PEKTA/ILHYIO TEMIEPATYPY BO BCE
Tpu nepmoga (30 muH, 60 muH 1 90 MuH) HA6/IIOAEHNS 3@ KUBOTHLIMU 10 CPABHEHUIO C BBEAEHNEM TO/ILKO MPEALLECT-
BeHHUKa fgo@amuHa. [Ipu 3ToM 3¢p@dexTsl ammuga 6bi/im COroCTaBuMbl C aKTUBHOCTBIO MPENAapaTa CPaBHEHNS MUITPaMUHa
B A03e 25 Mr/Kr, a AedcTBie 3¢mpa 3HAYUTEBHO PEBbILLIATIO PEPEPEHC-TIpenapaT. Beiogel. [losyqeHHbie pe3y/ibTaTsl
CBUAETENLCTBYIOT, YTO B CIIEKTPE [ICUXOPaPMAKOSIOMMYECKON aKTUBHOCTHU UCCTIEQYEMBIX [TPOU3BOLAHBIX 2-OKCOMHAO/MH-
3-r/MOKCUIOBOM  KUC/IOTBI  MPUCYTCTBYET — CIIOCOBGHOCTb  [IOTEHUMPOBATL — BEMETOTPOIHbIE — 3pgeKTol  L-3,4-
ANOKCHUDEHN/IATIBHNHA TYTEM UHMMOUPOBaHNT PEPMEHTa MOHOAMUHOKCUAA3b.

KnoueBble crioBa: Npou3BOAHbIE 2-OKCOMHAOMMUH-3-TNIMOKCUOBON KMCAOThI, L-3,4-AnokcndeHmnanadnd, MoOHoaMu-

Hokcuaasa.
Bctyn

B cyyacHux ymoBax ypOaHisauii Ta BENMKOI KifTbKOCTi
CTPECOBUX CUTYaL|iii, O MOBCSAKAEHHO CyNpOBOOXYIOTb
KOXHY FOANHY, BiOMIYAETbCA NOCTINHE 3POCTAHHS Pi3HO-
ro TMNy NCUXiYHMX nopyeHb. OCTaHHI MOXYTb NPOBOKY-
BaTU Ta noripwyBaT nepebir NCUXiYHUX 3axXBOPIOBAHb.
MopyweHHa ncuxiku (eMouUinHOi cdpepu, IHTEneKTy, CHy
TOLLO) HeraTMBHO BigOOpPaxKaeTbCA Ha SKOCTI XWTTS Nto-
OWHW, Moro 340poB’T | 34aTHOCTI BMKOHYBATM coujiarnbHi
dyHkuii [1]. FTany3b 3acTocyBaHHsi hapMaKosoriYyHMX 3a-
cobiB Anst Kopekuii NCuxiYHMX OyHKLUIM OOCUTb LUMPOKa,
nopsig 3 ncuxiatpieto, Ui npenapaty BMKOPUCTOBYIOTHCS
cneuianictamn pi3HMX rany3en MeguuMHU Ta BKOYEHI
[0 cTaHfapTiB Tepanii 6araTbox COMaTUYHUX 3axBOpIO-
BaHb [15]. He3sBaxaloun Ha Te, WO B CBITi KOXEH ApYrun
HOBWI Mpenapart, WO 3’aBnseTbCA Ha hapMaueBTUYHOMY
PWHKY, BMKOPUCTOBYETBCA ONSA NiKyBaHHSA 3axBOPHOBaHb
LIHC, 3anmnwaeTbecs cytTeBa notpeba B po3poOLui HOBUX
NCMXOTPOMHUX 3acobiB. Mpu LbOMY iCHytOUi npenapatu
NpoSIBMSATb HEJOCTaTHIO eEKTUBHICTb, HU3bKY BUOIp-
KOBICTb Ta XapaKTepusyrTbCH HasiBHICTIO BENWKOI Kinb-
KocTi nobivHmx ecpektis [10, 13].

BinbLicTb peyoBuMH, WO CENeKTUBHO B3aEMOAiOTb 3
peuenTopammn 6GionoriyHo akTMBHMX peyoBuH B LIHC €
LMKITIYHMMM a30TOBMiICHUMW reTepocMcTeMaMm A0 SKMX

Hanexartb i noxigHi 2-okcoingoniHy. OCHOBOW Ansi MOLUY-
Ky NCUXOTPOMHMX 3acobiB cepep UbOro Kracy Crosnyk e
AaHi, Wo ixHi edbekTn peanidyloTbCa 3a paxyHOK B3aeMo-
Ail 3 HeripomeaiaTOPHUMKN CUCTEMAMMU FONIOBHOTO MO3KY
[16]. Tomy HOBI noxigHi 2-oKcoiHAONIH-3-rMNiIOKCUMOBOI Kn-
CNOTN SABMNATLCA MNEPCNEKTUBHMM KIacoM PEYOBUH B
nnaHi BUBYEHHS IX hapMakosnoriyHmx edekTiB i mexaHis-
MiB Aii, ocobnmeo no BigHoweHH go LIHC. Y nonepea-
HiX [JOCRiOKEHHAX BCTaAHOBMEHO, WO noxigHi 2-
OKCOIHOONiH-3-MNIOKCUMNOBOI KACMNOTW NPOSIBNATL BUpa-
XKEHY HENpONCUXOTPONHY aKTUBHICTb, @ came: aHKCWOni-
TWUYHY, aHTUAENPECMBHY, aKTONPOTEKTOPHY Ta CTPecnpo-
TEKTOpHY [4, 5, 6].

MeTa gocnigXeHHs — 3'acyBaTy BNMB NpoOCToro edi-
py i amigy noxigHMx 2-0KCoiHOO0NIH-3-TNIOKCUNOBOT KNCIO-
M Ha apmakonoriyHi edektn manux po3 L-3,4-
[unokcudeHinanaHiuy.

MarTepianu Ta meToam focnigKeHHs

B ekcnepumeHTax BukopucToByBanu 50 6inux crtaTe-
BO3pinux Lwypis-camuis niHii Wistar, siki ytpumyBanuch B
CTaHOapTHUX yMOBax BiBapito B KniTkax no 4-5 TBapuH.
Hocnign nposogunu BIiAnNoBiAHO BMMOr E€BPOMNENCHKOT
KoHBekKLUiT “MNMpo 3axucT xpebeTHNX TBapWH, SKi BUKOPUC-
TOBYIOTbCS ANSl EKCNEPUMEHTIB Ta iHLUMX HAyKoBMX Linax”
(Ctpacbypr, 1985), 3akoHy Ykpainu “Tlpo 3axucT TBapuH

’ LumyeanHsi npu amecmauii kadpis: JlyueHko P.B., CudopeHko A.l., Bbobupbos B.M. Brinue noxiOHUx 2-okcoiHOosmiH-3-
2M1i0KCcu1080i Kucriomu Ha egpekmu mManux 003 I-3,4-0uokcugpeHinanaHiny // lNpobnemu ekonoeii i meduyuHu. — 2013. — T. 17, Ne 1-2. —
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Bifi >XOPCTKOro noBomXkeHHs” (Ne3446 — IV 21.02.06).
TBapuHM po3aineHi Ha rpynu, no 10 LWypiB y KOXHI.

3 MeTolo BUSIBMIEHHS Y AOCAIMKYBAHNX CMOMYK BNMU-
By Ha npouecu meTaboniamy MoOHOaMiHiB, 30kpemMa Ha
aKTUBHICTb MOHoamiHokcugasn (MAO), Beogunu L-3,4-
IOvokcndeninanaHiny (L-AO®A) (Sigma-Aldrich, CLLA)
y posi 100 mr/kr macu Tina (koHTponeHa rpyna |) i y osi
500 mr/kr ( koHTporbHa rpyna Il) BHYTPiLUHbOOYEPEBUHHO
[8]. Ons pocnigXeHHs BUMKOPUCTOBYBanM MOXigHi  2-
OKCOIHA0IMiH-3-TNIOKCUINOBOT KMCNOTU 3 nabopaTopHUMK
wndpammn 3-38 (edip) i 18 (amia). Cnonyku cycneHsyBa-
nn ex tempore y Boai Ana iH'EKUiN, BUKOPUCTOBYHOUM
emynbraTtop “TBiH-80" (1 kpannsa Ha 25 Mr gocnigxyBaHol
peyoBuHW), i BBOAMNK LWypam y Aosi 12 mr/kr macu Tina
BHYTPILUHBOO4YEPEBMHHO 32 1 roAMHy OO 3acTOCYyBaHHS
100 mr/kr L-AO®A. Y gakocTi pecdepeHT-npenapary BUKO-
pucCTOBYBanM KMacUYHUW  aHTMAEnpecaHT iMinpamiH
(«Egis» Pharmaceutical Ltd, YropwwuHa) y gosi 25 mr/kr
Macu Tina.

B OCHOBI TeCTy NexuTb CNoCTEPeXeHHs 3a TBapuHa-
MW, BU3HAYanu Taki NOKa3HWKW: HasIBHICTb ek3odTanbmy,
ninoepekuii, rinepcanisauii Ta BUMIpIOBanNM pekTanbHy
Temnepatypy 4epes 30 xBunuH, 60 xsunuH i 90 xBUNUH
nicnsa BBeAEHHA nonepefHuka godamiHy [8].

HasBHicTb ek3ogTanbMy ouiHoBanu B 6anax: 0 6anis
— BiACYTHIiCTb ek3odTanbmy, 1 — 6an Ha ogHOMY oL ek-
30TanbM, 2 — 6anu Ha ABOX o4vax. Po3BUTOK ninoepek-
Lii XapakTepusyBaB BiCOTOK TBapWH Yy rpyni B SKKUX BU-
HUK BkadaHun cumntom. linepcaniBauito BU3Havanu 3a
pO3MipOM BOMOrOi NAsSIMM Ha wWui Ta Bupaxanu B H6anax
0o 0,5cm —1 6an, no 1 cm — 2 6anu, oo 2 cm — 3 6anu,
npv BiACYTHOCTI NnamMun 6anu He HapaxoByBanu.

TemnepaTypy Tina B LypiB BUMIPIOIOTL enekTpoTep-
MOMETPOM 3 peKTanbHUM AATYMKOM, SKUA BBOASATH Y
npsiMy Kuwky Ha 1,5-1,8 cm.

CrtaTnctuuHy obpobky ofgepxxaHux pesynbTaTiB npo-
Boaunu 3a nporpamoto Microsoft Statistika 6.0 3 Bukopu-
cTaHHAM gucnepcinHoro aHanisy ANOVA i x2 [5].

Pe3synbtaTh Ta iXx 06roBopeHHsA

Mpu crnocTepexeHHi 3a TBapMHaMy SKUM YBOAMWIU
100 mr/kr L-0O®PA (koHTponbHa rpyna |) yepes 30 xBu-
NIVH He CMocTepiranocsi BUPaXeHoro eksodTanbmy, Mi-
noepexuii, rinepcanieadii Ta 6yB xapakTepHuiA pO3BUTOK
rinotepmii. Cnig BiA3HA4MTK, WO aHanoriyHi 3MiHWM Bere-
TaTUBHUX MOKa3HWKIB Bigmivanucsa yepes 60 xBunuH i 90
XBUIMWH Bi noYaTKy ekcnepuMmeHTy (Tabnuus i pucyHok).
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PucyHok. Brinug noxiOHux 2-oKcoiHO0iH-3-2/1i0Kcun080i Kucraomu Ha 2inomepmito 8UKIUKaHy yeedeHHsiM Manux 003 (100 me/ke) L-3,4-
HuokcugperinanaHiny (n=10).
lMpumimku:1 - L-3,4-JuokcudberinanariH 100 me/ke (KoHmMporsbHa namosoeais 1);
2 - L-3,4-juokcucgpeninanaHiH 500 me/ke (koHmpornbHa namonoeis I);
3 - IminpamiH, 25 me/ke + L-3,4-[uokcucpeninanaHin 100 ma/ke;
4 - Cnonyka 18, 12 me/ke + L-3,4-[uokcucpeHinanaHiv 100 ma/ke;
5 - Cnonyka 3-38, 12 me/ke + L-3,4-[uokcucpberinanarid 100 me/ke;
6 - * - 8ipo2iOHi 8iOMIHHOCMI Y MOPIBHSIHHI 3 KOHMPOJILHO Namosoeieto |I;
7 - **- 8ip02iOHi 8iOMIHHOCMI Y MOPIBHSIHHI 3 KOHMPOIbHOK Namorsnozieto 1.

IH’ekuis TBapuHam nonepegHuka podamiHy B [03i
500 mr/kr (koHTponbHa rpyna Il) yepes 30 XBUNWH Y LLy-
piB BUKMUKana CUMNTOMM, LLO XapaKTepHi Ans 30ymkxeH-
HS BEreTaTMBHOI HEPBOBOI CUCTEMMW, @ came: crnocTepira-
BCS BipOrigHUA po3BUTOK ek3odTanbMy, ninoepekuii Ta
rinepcanieauii NOPIBHAHO 3 KOHTPOJSIbHOK MNaTtororieto |.
Mpy yboMy B TBapWH BigMiYanacs BupaxkeHa rineptepmisi
(Tabn., puc.). Yepes 60 xBunuH Big noyaTtky ekcrnepume-
HTY Bigmidanocb noganblue 36iNbLUIEHHs1 BUPA3HOCTI ek-

3o Tanbmy, Ninoepekuis BUHWKMNA B YCiX LWypiB HA OHi
nogansLioro 36inbleHHs rinepcaniBauii Ta rinepTepmiy-
HOI peakuii. ¥ ocTaHHih TepMiH gocnigkeHHst 36epiranacb
HagMipHa akTMBaLis TOHYCy BeretaTuBHOI HEPBOBOI CUC-
Temu, Wo obymoBneHa Hagnuwkom podgaminy (tabn.,
puc.)

Tabnuus
Brinue rnoxioHux 2-okcoiHdoniH-3-eniokcunosoi

Kucriomu Ha egpekmu manux 003 L-3,4-[uokcucgperinanarivy (100 me/ke) (n=10)

pynu TBapwH Ek3odransm, 6anm Minoepekuis, % lnepcanisauis, 6anu
30 60 90 30 60 90 30 60 xBu- 90
XBUITUH XBUIMH | XBWIWH XBUIWH XBUIMWH XBUITUH XBUITUH NVH XBUIWH
1. L-AO®A 100mr/kr (koHT- | 0,10+0,10 | 0,2+0,13 | 0,20+0,13 10 10 10 0,20+0,13|0,2+0,13 | 0,2+0,13
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ponbHa natonoris 1)
2. L-OO®PA 500mr/kr (koHT- | 1,40+0,16 | 1,8+0,13 | 1,70+0,15 90 100 90 1,90+0,23 | 2,5+0,22 | 2,7+0,15
ponbHa natonoris I)
P2 <0,001 <0,001 | <0,001 | <0,001(x%) | <0,001(x?) |<0,001(x?)| <0,001 | <0,001 | <0,001
3. Iminpamin, 25 mr/kr + L- | 0,5+0,17 | 0,7+0,15 | 0,70+0,15 50 40 40 0,70+0,15|0,7+0,15|0,80+0,25
LOO®A 100 mr/kr
Pis <0,05 <0,05 <0,05 <o,02(x22 <0,01(ng <0,o1(x22 <0,05 <0,05 <0,05
P2s <0,002 <0,001 | <0,001 | <0,002(x%) | <0,001(x°) | <0,001(x°)| <0,001 | <0,001 | <0,001
4. Cnonyka 18, 12 mr/kr + | 0,90+0,18 | 1,1+0,18 | 0,90+0,17 40 40 40 1,40+0,16 | 1,3+0,15 [ 1,90+0,27
L-0O®A 100 mr/kr
P14 <0,001 <0,001 <0,01 <0,05(x%) <0,01(ng <0,05(x22 <0,001 | <0,001 | <0,001
P4 <0,1 <0,01 <0,01 | <0,05(x?) | <0,001(x?) |<0,001(x%) - <0,001 | <0,02
5. Cnonyka 3-38, 12 mr/kr +| 1,60+0,16 | 1,60+0,16 | 1,3+0,15 70 80 70 1,36+0,15| 1,5+0,34 | 1,50+0,34
L-0O®A 100 mr/kr
Pis <0,001 <0,001 | <0,001 | <0,001(x% | <0,001(x?) |<0,001(x?)| <0,001 | <0,01 | <0,002
P2s - - <0,1 - - - <0,1 <0,05 <0,01

[na BMBYEHHs BNNMBY MOXiAHWUX 2-OKCOIHAOMIH-3-
rMiOKCMNOBOI KUCNOTN Ha aktueHicTb MAO nposogunu y
aocnigun 3 ysBeaeHHAM Ha ix doHi 100 mr/kr L-JODA.

Mpwn aHanisi nokasHWKIB BereTaTMBHOrO GanaHcy TBa-
PUH BCTaHOBMEHO, WO peyoBuHa 18 uepes 30 xBUNUH
nicnst yseaeHHsa 100 mMr/kr nonepegHvka godamiHy nore-
HUjiloBana moro BereToTponHi edpektn. 3HaYeHHs ek3og-
Tanbmy 36inbwwunock y 5,5 pasu Ta rinepcanisauii y 3,5
pasn NopiBHAHO 3 KOHTponbHo nartonorieto |. Mpu ypo-
My ninoepekuis BuHukna y 40% Lwypis i BiporigHo nigsu-
Wwmnacb Temnepartypa Tina NopiBHAHO 3 yBEAEHHSM -
we L-OODA (ame. Tabn. i puc.).

Yepes 60 xBUNMH NpPOCTUIA aMmig 2-OKCOiHAOMIHY npo-
OOBXyBaB MOTeHUioBaT edeKTiB ManuMx 003 nonepea-
HUWKa KaTexosiaMiHiB i B noganblli TEPMiHM CNOCTEPEXEH-
HA. MMpu ybomy Ha 90 xBUNWMHY pekTanbHa TemnepaTypa
BipOrigHoO He BiApi3HANach Bif 3HAY€Hb KOHTPOMbLHOI Na-
Tornorii Il (puc.).

3acTocyBaHHS pevyoBUHU 3 NabopaTopHUM LUMPOM
9-38 Buknukano BiporigHe Ta CyTTeBE MOTEHLil0BaHHS
edgekTiB Manumx o3 L-JO®PA. Yepes 30 xBunuvH Big nova-
TKy €KCMEepVMEHTY CMoCTepiraBcs BUpaXeHu ek3od-
TanbMm i Ninoepekuisi, Wo 3a BMpasHicTio Bynu cniBcTaBu-
Mi 3i 3HA4YeHHAM MOKa3HWKIB Yy rpyni 3 KOHTPOSbLHOK na-
Tonorieto Il. Takox npoctun edip 2-0KCOIHAONIHY B eKc-
nepuMeHTarnbHUX LLYpPIB BUKMUKaB BUPaxXeHy rinepcani-
BaLito Ta rinepTepmito NOPIBHAHO 3 yBeAEHHsIM nonepes-
HUka godaminy (Tabn., puc.).

Yepes 60 i 90 xBunuH nicns iH’ekuii 100 mr/kr L-
OO®A cronyka 3-38 BiporigHO NoTeHujiloBana po3BUTOK
ek3odTanbMy, ninoepekuii Ta rinepcanisauito NOPIiBHAHO
3 KOHTponbHoW natonorieto |. B ui cTpoku nig gieto npo-
cToro edpipy 2-okcoiHOoNiHy BigMivyanachb BiporigHe nig-
BULLEHHSI peKkTanbHOI TeMnepaTypu NOPIBHAHO 3 YBEAEH-
HsIM nuwe manoi gosu L-AO®A (tabn., puc.).

3acTocyBaHHA pecdbepeHc-npenapaTty iMinpamiHy Ta-
KOX noTteHuitoBano edektn L-JOPA B yci TepmiHM cno-
cTepexeHHsa. lNMpy LUbOMYy MOro 34aTHICTb MOTEeHUioBaTh
egektn L-JODA 6ynu nogibri oo cnonyku 18, ane MeHLwWw
BUPaXeEHI Hix y cnonyku 3-38 (tabn., puc.).

TakuMm 4mHOM, nNpocTun amig i edpip 2-0KcoiHOONIHY
noTeHuitoBanm edekTn mManux Ao3 nonepegHvka goda-
MiHY, BUKIMKanu po3BUTOK ek3odTanbMy, ninoepekuii,
rinepcanisauix Ta nigBuWLLYyBanuM pekTanbHy Temnepary-
py. Ui edektn, BoueBMab 0OGYMOBREHi iHriGyBaHHAM
MAO, HakonuyeHHsaM godamivy B LUHC, wo npussoautb
00 30yMKEHHSM BereTaTMBHOI HEPBOBOI cUCTEMM. |Hriby-
BasibHa fis Ha oepMeHT MeTaboniamy katexonamiHis OyB
GinbL BMpaxeHui y cnonykn 3-38 i nepesuLLyBaB edek-
TV pedepeHc-npenapary.
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B nitepatypi onucaHo, wo GionoriyHO akTUBHI Noxia-
HWX iHOONIB ABMSATLCA eHOoreHHUMU iHriGiTopamm MAO
i OCTaHHIM 4YacoM akTuBHO pocnigxyTeca [3]. Takox
cepep iHribiTtopiB MAO € npenapaTu, ki BUKOPUCTOBY-
IOTbCA Yy SAKOCTi aHTUAenpecaHTiB, TUMOMenTuyHa Ais
SIKUX MOXeE NOEAHYBATUCh 3 MCMXOCTUMYMIOBaNbHOK abo
aHKCUOMITUYHOK aKTUBHICTIO, TOOGTO Mae perynolumi
BNNMB Yy 3anexHocTi Big ctany LIHC [12].

TakoX oCTaHHIM Yacom MokasaHo, Lo B MexaHiamax
NPOTUTPUBOXHOI AiT aTUNOBUX aHKCUOMITUKIB NEBHY POIb
Bigirpae iHribysaHHa MAO, sik ue onucaHo B adobasona
[9]. Cnig 3a3HaunTK, Wwo npw iHribysaHHi MAO B LIHC Ha-
KOMMYYETLCA HAAMULLOK AodaMiHy, WO MOXe nepeBaxHo
aKkTUByBaTM npecuHanTU4Hi  godamMiHOBI  peuenTopwu
nepLuoro Tuny i TMM camnM NpecnHanTU4YHO obmexyBaTu
BUKUA OOaMiHy B CUHANTUYHY WinuHy [13].

OTpuMmaHi pesynbTatv nokasanu, LWo MoXigHi 2-
OKCOIHOOMiH-3-IMNIOKCUMNOBOI  KMCNOTU MaloTb BUPaXeHy
HEeMpOTPOMNHY akTUBHICTb, B MeXaHi3Max $KOi CyTTEBY
ponb Bigirpae, nopsa 3 MoaudikaLito cepoToHiHepriYHoT
TpaHcMicii [2], iHribyBaHHa MAO.

BUCHOBKM

1. YBefeHHs1 npocToro amigy Ta edipy 3 yicna noxi-
OHUX 2-OKCOiIHAOMiH-3-rMiOKCUNOBOI KUCNOTU Yy [o3i 12
Mr/Kr a noTeHujitoBano edektn manux o3 L-JODA B wy-

piB.

2. Tpoctnii edip 2-OKCOIHAOMIHY, aKTUBHILE HiX
amig, nigcuntoBaB edekTn nonepegHuka godamidy, To6-
TO iHrioysas MAO.
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English version: AN INFLUENCE OF AN ETHER AND AMIDES OF 2-
OKSOINDOLIN 3-GLYOXILIC ACID ON THE EFFECTS OF SMALL
DOSES L-3,4- DIOKSIFENALALANINE"

Lutsenko R.V., Sydorenko A.H., Bobyryov V.M.

Higher State educational if Ukraine "Ukrainian Medical Dental Academy", Poltava

The aim of the investigation is to detect the influence of an ether and amides of 2-oksoindolin 3-glyoxilic acid on
pharmacological effects of small doses with L-3,4- dioxyphenylalanine e. Materials and methods. It was studied effects
of 2- oksoindolin derivatives (12 mg/ kg) during investigations on the mature males of both sex Wistar’s lines. It was
studied laboratory codes 18 (amides) and E-38 (ether) during an intake 100 mg/ kg dopamine’s precursor. It was
Investigated a development of exophthalmia, piloerection, hypersolevation in animals an also it was measured a rectal
temperature. Results. It was indicated that such substances as L-3,4-dioxyphenylalanine can cause a development of an
exophthalmia, piloerection, hypersolevation and also it can increase a rectal temperature in all three periods (30 min, 60
min. and 90 min.). It was compared only by observation by an intake only dopamine’s precursor. Effects of amides were
compared with activity of imjpraminum’s preparation in the dose of 25 mg/kg, but the action of the ether decreased of
reference-preparation. Conclusion. Received results testify, that in the spectrum of psychopharmacological activity there

Is an ability to reinforce vegetative effects of L-3,4- dioksifenalalanine by an inhibition of monoaminoacid’s enzyme.
Key words: 2-oksoindolin-3- glyoxylic acid derivatives, L-3,4- dioxyphenylalanine, monoamineoxiolose.

Introduction

In the modern conditions of urbanization and a large
number of stressful situations that accompany each per-
son every day a steady growth of various types of mental
disorders is observed. The latter may induce and exacer-
bate the course of mental illness. Mental disturbance (of
the emotional sphere, intelligence, sleep, etc.) is nega-
tively reflected on the quality of person’s life, his or her
health and ability to perform social functions [1]. The field
of application of pharmacological agents for the correc-
tion of mental functions is rather wide, along with psychi-
atry, these medications are used by specialists of differ-
ent branches of medicine and are included in standards
of treatment of many somatic diseases [15]. Despite the
fact that in the world every second new medication that
appears on the pharmaceutical market is used for the
treatment of diseases of the CNS, there remains a signif-
icant need for the development of new psychotropic
drugs. At the same time the existing drugs show insuffi-
cient efficacy, low selectivity and are characterized by a
large number of side effects [10, 13].

Most substances that selectively interact with the re-
ceptors of biologically active substances in the CNS are

cyclic nitrogen-containing heterosystems which include
derivatives of 2-oksoindoline. The basis for the search of
psychotropic drugs in this class of compounds is the data
that their effects are realized through interaction with
neurally mediated systems of the brain [16]. Therefore,
new derivatives of 2-oksoindoline-3-glyoxylic acid are a
promising class of substances in terms of studying their
pharmacological effects and mechanisms, particularly in
relation to the CNS. In the previous studies it was found
that derivatives of 2-oksoindoline-3-glyoxylic acid show
distinct neuropsychotropic activity, namely anxiolytic,
antidepressant, actoprotective and stress protective ones
[4, 5, 6].

Goal of research is to determine the influence of
ether and amide of derivatives of 2-oksoindoline-3-
glyoxylic acid on the pharmacological effects of small
doses of L-3,4- Dihydroxyphenylalanine.

Materials and methods of research

50 white eugamic male Wistar rats, kept in standard
vivarium conditions in cages of 4-5 animals, were used in
the experiments. The experiments were carried out in ac-
cordance with the requirements of the European conven-
tion "On protection of vertebrate animals used for exper-
imental and other scientific purposes" (Strasbourg, 1985),
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the Law of Ukraine "On protection of animals from cruel
treatment” (Ne 3446 - IV 21.02.06). The animals were di-
vided into groups of 10 rats in each.

With the purpose of detecting the compounds of the
influence on metabolism of monoamines, particularly on
the activity of monoamine oxidase (MAO), the tested rats
were injected with L-3,4- Dioxyphenylalanine (L-DOPA)
(Sigma-Aldrich, the USA) at a dose of 100 mg/kg of body
weight (test group 1) and 500 mg/kg (test group II)
intraperitoneally [8]. The derivatives of 2-oksoindoline-3-
glyoxylic acid with laboratory cipher 3-38 (ether) and 18
(amide) were used for the research. Compounds for in-
jection were suspended ex tempore in water, using the
emulsifier "Twin-80" (1 drop per 25 mg of the tested sub-
stance) and the rats were injected at a dose of 12 mg/kg
intraperitoneally 1 hour before medicating 100 mg/kg of L
-DOPA. As a reference drug the classical antidepressant
imipramine («Egis» Pharmaceutical Ltd, Hungary) was
used at a dose of 25 mg/kg of body weight.

The basis of the test was the observation of the ani-
mals, during which the following parameters were deter-
mined: the occurrence of exophthalmos, piloerection,
hypersalivation, and also rectal temperature was meas-
ured after 30 minutes, 60 minutes and 90 minutes after
injection of dopamine precursor [8].

The occurrence of exophthalmos was evaluated in
points: 0 points - no exophthalmos, 1 point - exophthal-
mos on one eye, 2 points - on two eyes. The develop-
ment of piloerection described the percentage of animals
in the group that had such symptom. Hypersalivation was
determined by measuring the wet spots on the neck and
was expressed in points up to 0.5 cm - 1 point, up to 1
cm - 2 points, up to 2 cm - 3 points; there were no points
in case of absence of any stains.

The body temperature of the rats was measured by
electrotermometer with rectal receptor, which was inject-
ed into the rectum at 1.5-1.8 cm.

Statistical processing of the received results was per-
formed by the program Microsoft Statistic 6.0 using anal-
ysis of variance ANOVA and )(2 [5].

Results of researches and their discussion

While observing the animals which were injected 100
mg/kg of L-DOPA (test group I) in 30 minutes no pro-
nounced exophthalmos, piloerection and hypersalivation
was observed but there was distinctive development of
hypothermia. It should be noted that similar changes in
autonomic parameters were noted after 60 and 90
minutes from the start of the experiment (Fig., Tabl.).
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Injecting rats with precursor of dopamine at a dose of
500 mg/kg (test group Il) after 30 minutes caused symp-
toms characteristic for arousal of autonomic nervous sys-
tem, namely: there was likely to develop exophthalmos,
piloerection and hypersalivation as compared to the test-
ing pathology I. Whereupon marked hyperthermia was
observed (see Tab. and Fig.). After 60 minutes from the
start of the experiment further increase of occurrence of
exophthalmos was marked, piloerection occurred in all
cases on the background of further increase of
hypersalivation and hypothermic response. On the last
stage of research excessive activation of autonomic
nervous system tone was kept caused by an excess of
dopamine (Fig., Tabl.).

To study the influence of derivatives of 2-
oksoindoline-3-glyoxylic acid on the activity of MAO ex-
periments were carried out with the injection of 100
mg/kg of L-DOPA on their background.

While analyzing the parameters of autonomic balance
of animals it was found that the substance 18 in 30
minutes after injection of 100 mg/kg of dopamine precur-
sor potentiated its vegetotropic effects. The value of ex-
ophthalmos increased in 5.5 times and hypersalivation in
3.5 times versus testing pathology I. Thus piloerection
occurred in 40% of rats and probably body temperature
increased as compared to the injection of only L-DOPA
(see Tab. and Fig.).

In 60 minutes simple amide of 2-oksoindoline contin-
ued to potentiate the effects of small doses of catechol-
amine precursor also during subsequent periods of ob-
servation. Whereupon on the 90th minute rectal tempera-
ture probably did not differ from values of testing pathol-
ogy |l (see Fig.).

Application of the substance with laboratory cipher 3-
38 has probably caused significant potentiation of the ef-
fects of small doses of L-DOPA. After 30 minutes from
the start of the experiment there was marked exophthal-
mos and piloerection that by their expressive were asso-
ciated with value of the indicators in the group with test-
ing pathology Il. Also ether of 2-oksoindoline caused a
marked hypersalivation and hyperthermia compared with
the injection of the precursor of dopamine (Fig., Tabl.).

In 60 and 90 minutes after injection of 100 mg / kg o
L-DOPA the compound 3-38 probably potentiated the
development of exophthalmos, piloerection and
hypersalivation as compared to the testing pathology I.
Within these terms under the effect of ether 2-
oksoindoline a probable increase of rectal temperature
was observed as compared to the injection of a small
dose of L-DOPA (Fig., Tabl.).
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Figure. The influence of derivatives of 2-oksoindoline-3-glyoxylic acid on the hypothermia caused by injection of small doses (100
mg/kg) of L-3,4-Dihydroxyphenylalanine (n=10).

Notes:

1 - L-3,4-Dihydroxyphenylalanine 100mg/kg (testing pathology I);

2 - L-3,4-Dihydroxyphenylalanine 500mg/kq (testing pathology II);

3 - Imipramine, 25 mg/kg+ L-3,4-Dihydroxyphenylalanine 100 mg/kg;

4 - Compound 18, 12 mg/kg + L-3,4-Dihydroxyphenylalanine 100 mg/kg;
5—-Compound 3-38, 12 mg/kg + L-3,4-Dihydroxyphenylalanine 100 mg/kg;
6 - * - possible differences as compared to testing pathology I;

7 - **- possible differences as compared to testing pathology II.

Application of reference drug imipramine has also po-
tentiated the effects of L-DOPA in all periods of observa-
tion. Whereupon its ability to potentiate the effects of L-

DOPA was similar to compound 18 but less expressed
than in the compound 3-38 (Fig., Tabl.).

Table

The influence of derivatives of 2-oksoindoline-3-glyoxylic acid on the effects of small doses of L-3,4-Dihydroxyphenylalanine (100

mg/kg) (n=10)

Groups of animals Exophthalmos, points Piloerection, % Hypersalivation, points
30 60 90 30 60 90 30 60 90
minutes minutes | minutes minutes minutes minutes | minutes | minutes | minutes
1. L-DOPA 100 mg/kg (test- | 0,10+0,10 | 0,2+0,13 |0,20+0,13 10 10 10 0,20+0,13|0,2+0,13 | 0,2+0,13
ing pathology 1)
2. L-DOPA 500 mg/kg (test- | 1,40+0,16 | 1,8+0,13 | 1,70+0,15 90 100 90 1,90+0,23 | 2,5+0,22| 2,7+0,15
ing pathology I1)
P12 <0,001 <0,001 <0,001 | <0,001(x) | <0,001(x%) |<0,001(x*)| <0,001 <0,001 | <0,001
3. Imipramine, 25 mg/kg + L- | 0,5+0,17 | 0,7+0,15 | 0,70+0,15 50 40 40 0,70+0,15|0,7+0,15|0,80+0,25
DOPA 100 mg/kg
Pis <0,05 <0,05 <0,05 <0,02(ng <0,01(ng <0,01(ng <0,05 <0,05 | <0,05
P23 <0,002 <0,001 <0,001 | <0,002(x") | <0,001(x") [<0,001(x")| <0,001 <0,001 | <0,001
4. Compound 18, 12 mg/kg +| 0,90+0,18 | 1,1+0,18 |0,90+0,17 40 40 40 1,40+0,16 | 1,3+0,15|1,90+0,27
L-DOPA 100 mg/kg
P14 <0,001 <0,001 <0,01 <0,05(x%) <0,01(x22 <0,05(x22 <0,001 <0,001 | <0,001
P24 <0,1 <0,01 <0,01 <0,05(x%) | <0,001(x%) |<0,001(x") - <0,001 <0,02
5. Compound 3-38, 12 mg/kg| 1,60+0,16 |1,60+0,16| 1,3+0,15 70 80 70 1,36+0,15|1,5+0,34 | 1,50+0,34
+ L-DOPA 100 mg/kg
P s <0,001 <0,001 <0,001 | <0,001(x) | <0,001(x?) [<0,001(x?)| <0,001 <0,01 <0,002
P2s - - <0,1 - - - <0,1 <0,05 <0,01

Therefore, a simple amide and ester 2-oksoindoline
potentiated the effects of small doses of dopamine pre-
cursor, caused the development of exophthalmos,
piloerection and hypersalivation and increased rectal
temperature. These effects were likely caused by inhibi-
tion of MAO, accumulation of dopamine in the central
nervous system, leading to arousal of the autonomic
nervous system. Inhibiting effect on the enzyme of me-
tabolism of catecholamines was more expressed in the
compound 3 -38 and higher than the reference drug ef-
fects.

It is described in the literature that biologically active
indole derivatives are endogenic MAO inhibitors and
have been actively studied [3]. Also among MAO inhibi-
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tors there are drugs used as antidepressants, thymoleptic
effect of which may be combined with psychogogic or
anxiolytic activity i.e. may have regulatory effects de-
pending on the state of the CNS [12].

It is also recently shown that the inhibition of MAO plays
a specific role in the mechanisms of antianxiety effect of
atypical ataractics, as described in afobazole [9]. It should
be noted that while the inhibition of MAO the excess of do-
pamine accumulates in the CNS, which can usually activate
presynaptic dopamine receptors of the first type, and there-
by presynaptically limit the release of dopamine in the syn-
aptic cleft [13].

The obtained results showed that the derivatives of 2-
oksoindoline-3-glyoxylic acid have distinct neurotropic activi-



ty in the mechanisms of which inhibition of MAO plays a sig-
nificant role, along with modification of serotonergic trans-
mission [2].

Conclusions:

1. The injection of simple amide and ester among the
derivatives of 2-oksoindoline-3-glyoxylic acid at a dose of
12 mg/kg potentiated the effects of small doses of L-of
DOPA in rats.

2. Ether 2-oksoindoline, more actively than amide, in-
tensified the effects of the precursor of dopamine, i.e. in-
hibited MAO.
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