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AHAJIBI'ETUYHA AKTUBHICTD INOXITHUX
S-(XIHOJIH-4-1JT)-L-IIUCTEIHY TA IXHIX CTPYKTYPHHUX
AHAJIOI'IB
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[IpoBeneHo KOMI'IOTEPHUH CKPUHIHT aHAJITETHYHOI aKTHBHOCTI JUIss BIPTyaJbHOI KOMOIHaTOpHOI
6ibmioTexn, ska Bkimroyae Omu3pko 100 moximHux —S-(2-meTmnxiHomiH-4-im)-L-umcteiny Ta iXHIX
CTPYKTYpHHX aHayioriB. Ha OCHOBI pe3ysbTaTiB CKpUHIHTY CHHTe30BaHO 10 cronyk, sKi Npoinuti
MIPaKTHYHI BUIIPOOOBYBaHHS B YMOBaX in vivo. 3HaleHa 3aJISKHICTh «CTPYKTypa-Zish» MK CTPYKTYPOIO
JOCIIKYBaHUX CIIONYK 1 X O10JIOTIYHOIO JTI€TO.
Kurouosi crosa: komn romepuuti npocro3, sipmyaibhutl cKpunine, S-(xinonin-4-in)-L-yucmein, ananveemuuna 0is,
3anexHCHICMb «CMpYKmypa-0isi».

AHAJIB'ETHUYECKAS AKTUBHOCTD [TPOU3BOJHBIX S-(XUHOJIMH-4-UJI)-L-IUCTEUHA
N UX CTPYKTYPHBIX AHAJIOT'OB

Koprer M.H.

3anopooicckuti HAYUOHATbHYBILL YHUBEPCUMEM,
69600, Yxpauna, 3anopooicwe, ya. Kyroeckoeo, 66

kornetmarina77@gmail.com

[IpoBeneH KOMIBIOTEPHBIN CKPUHUHT aHAIBI€THYECKOW aKTHBHOCTH ISl BUPTYyaIbHOW KOMOWHATOPHOM
OuOIMOTEKH, KOTOPask BKIFOYaeT 0KoJo 100 mpou3BOIHBIX S-(2-MeTHIXMHONUH-4-1)-L-1IucTenHa U uX
CTPYKTYPHBIX aHaJoroB. Ha ocHOBe pe3ylbTaTOB CKpUHUHIA CHHTe3UpoBaHO 10 coeanHeHHH, KOTOpbIC
NPOLLIHA NPAKTHYECKUE UCIIBITAaHUS B YCIOBHAX in vivo. HaiineHa 3aBHCHMOCTB «CTPYKTYpa-qeliCTBHE)
MEXIy CTPYKTYPOH HCCIeyeMBIX COSTUHEHUH 1 MX OHOJIOTHYECKUM JCHCTBHEM.
Kurouegble  cnosa:  komnvlomepHulii  NPOSHO3,  GUPMYATbHBIL — CKpUHUHZ,  S-(xunonun-4-un)-L-yucmeun,
AHATTbEEMUYECKAsL AKIMUBHOCTb, 3ABUCUMOCHTL «CIIPYKIYPa-Oelicmeauen.

ANALGESIC ACTIVITY DERIVATIVES S-(QUINOLINE-4-YL)-L-CYSTEINE
AND THEIR STRUCTURAL ANALOGUES

Kornet M.M.

Zaporizhzhya national university
69600, Ukraine, Zaporizhzhya, Zhukovsky str., 66

kornetmarina77@gmail.com

The required component of majority of pathological processes, including the inflammation, is pain.
In medicine and veterinary medicine, to reduce the painful feelings doctors use narcotic and non-narcotic
analgesics. The Arsenal of painkillers is significant, which is associated with aetiology of diseases,
but their use is often limited by the occurrence of adverse effects and addiction.

Structures that combine in their structure a nitrogen-containing heterocycle (quinoline) and sulfur-
containing amino acids (cysteine) are perspective. Pure quinoline is a nervous poison with the toxic
effects on the central nervous system and is therefore important for biological research using the methods
which effect the activity of the CNS, including the screening of compounds with analgesic action.

Cysteine is the natural component of living organisms, which by mercapto group is a part of many
enzyme systems and takes part in protective processes in the body. Previous researcheshave confirmed
prospects of its combination with the heterocyclic quinoline and search among the data of derivatives
more effective bioregulators, including analgesics. The creation virtual combinatorial library included
compounds that are decarboxylation and deamination analogues of cysteine for further research of
biological activity correlation with chemical structure of these compounds. These series of compounds
will enable to explore how anelgetic activity would be changed depending on the presence or the absence
of carboxy or amino groups and what impact have different substituent’s in the 6-th position of quinoline
molecule. The structures of these derivatives in most cases correspond to «Lipinski rule» (rule «fivey).
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The computer program PASS (Prediction of Activity Spectra for Substances) was used for the virtual
screening of structures with analgesic activity.

Analgesic activity was investigated by method of thermal stimulation («hot plate» test). Research was
conducted on white outbred mice (18-24 g), which were obtained from the nursery Institute
of Pharmacology and Toxicology in Ukraine (Kyiv). Animals were kept on a standard diet in vivarium.

Keeping and work on animals was performed according to the national program «The general ethical
principles of experiments on animals» (Ukraine, 2001), in agreement with the provisions of the
«European Convention for the protection of vertebrate animals used for experimental and other scientific
purposes» (Strasbourg, France, 1985).

Statistical analysis of data was performed using the Student's t-test.

The virtual combinatorial library was developed and prediction of the biological activity of about 100 of
S-(2-methylquinoline-4-yl)-L-cysteine derivatives and their structural analogues were conducted. The
virtual screening determined and selected the most perspective compounds with potential analgesic
activity for synthesis. The computer prediction allowed to make a preliminary assessment of the best
compounds and compare change of biological activity in the series of decarboxylation (derivatives of S-
(2-methylquinoline-4-yl)cysteamine) and deamination (derivatives of B-(2-methyl-4-quinoline-
ylthio)propionic acid) analogues.

Analgesic activity is characteristic only for 22 compounds biological activity of spectra according to
virtual library, which was investigated. Interesting is the fact that the greatest probability for presence of
the analgesic activity have compounds with fluorine in the sixth position of the quinoline structure
(structure KM-4, 22, 28, 52, 60). The most promising series of compounds with analgesic activity are S-
(2-methylquinoline-4-yl)cysteamines that do not have carboxyl group (KM-49 to KM-62) compared with
S-(quinoline-4-yl)-L-cysteine (KM-1 to KM-24) and B-(quinoline-4-ylthio)propionic acid (structure from
25 to 48).

The results of the experimental in vivo screening of analgesic activity have confirmed the prediction of
biological activity. Most of the compounds in one way or another shows analgesic activity (8 of 10
compounds). The most active compounds are derivatives of S-(2-methylquinoline-4-yl)cysteamine (KM-
52-60).

The introduction of the fluorine atom in the sixth position of quinoline, as expected, led to essential
increase of bioactivity — compound 60 (N,S-bis(6-fluoro-2-methylquinoline-4-yl)cysteamine) was the
close at by closest activity of to the reference — analgin. Analgetic effect this compound develops after 30
min and reaches its maximum during 2-3 h.

Is necessary to note that the N,S-bis(6-fluoro-2-methylquinoline-4-yl)cysteamine by it chemical structure
is similar to a group of the local anesthetics, which include drugs such as lidocaine, trymekayin,
mepyvakayin, ultracaine and others. In this group of substances 3 basic components are present:
an aromatic group, intermediate chain and amino-group that also are present in the investigated structure.
The most frequently used amide anaesthetics that have stronger and fast activity, give more area
of anaesthesia. Local anaesthetics interact with the nervous membrane which is rich in fats and proteins.
Firstly, they are characterized by strength of activity that depends on their ability to dissolve in fats
because neural membranes are a lipoprotein matrix, which is represented by 90% lipids. The compounds
that are better soluble in fats are stronger. N,S-bis(6-fluoro-2-methylquinoline-4-yl)cysteamine is of high
lypophilicity (LogP =5,65), which can be explained by the presence of two heterocycles, lypophilic
which are amplified by fluorine atoms in the sixth position. They are also characterized by ionization and
dissociation constant, that influence the speed effect - N,S-bis(6-fluoro-2-methylquinoline-4-
yl)cysteamine, like local anaesthetics, is a weak base (pK=7,6-9,0). Next characteristic is duration
of activity - N,S-bis(6-fluoro-2-methylquinoline-4-yl)cysteamine manifests it during sufficiently a long
time — 3 h or more. The last characteristic of these compounds is toxicity — structure KM-60 belongs
to low-toxic compounds (LD50 - 386 + 52).

Key words: computer prediction, virtual screening, S-(quinoline-4-yl)-L-cysteine, analgesic activity, correlation

«structure-activityy.

BCTYII

OO00B’SI3KOBUM KOMITOHEHTOM O1IBIIIOCTI MATOJOTIYHUX MPOIIECIB, Y TOMY YHCII 1 3amajabHUX
npoueciB, € Oinb. s mocnaGneHHs OOJICHUX BIAYYTTIB Yy MEIMLHMHI Ta BeTEpHHApIi
BUKOPHUCTOBYIOTHCS HapKOTHYHI Ta HEHApKOTHYHI aHaJbTeTHKH. Apcenan
001e3acnoKiHIMBUX 3ac00IB 3HAYHUH, IO MOB’SA3aHO 3 €TIOJIOTIEI0 3aXBOPIOBAHb, MPH SKHUX
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BOHH 3aCTOCOBYIOTHCS, ajie¢ HEOOXiTHO Bi3HAYUTH, IO X BUKOPUCTAHHS y NESKUX BHITaJIKaX
0oOMeXXeHe y 3B’SI3Ky 3 psIOM HeOaxaHUX €(PEeKTiB Ta 3BUKAHHS.

Crnonyku, 110 HOEIHYIOTh y CBOIM CTPYKTYpl a30TOBMICHUM T€TEpOLMKI (XIHOJIH) Ta
Cynb(pypOBMICHY aMiHOKHCIOTY (UUCTEIH), BHAAIOTHCA NEPCHEKTUBHUMHU B IILOMY ILIaHI.
Yuctuil XiHOJIH, SIK BiJOMO, € HEPBOBOIO OTPYTOIO 3 TOKCHYHHM YpPaXECHHSIM ICHTPAITBHOT
HEPBOBOI CUCTEMH, 1 TOMY € CEHC MPOBEJCHHs O10JIOTTYHUX JIOCIHIKEHb 3a METOJAMKAMHU, 110
BIUIMBAIOTh Ha akTuBHICTH [{HC, B TOMY uMCIIi, CKpUHIHT CIIOJIYK Ha aHAJITETUYHY MI0.

CipkoBMiCHa aMiHOKHCJIOTa — ITUCTETH, € MPUPOIHOIO CKIIAIOBOIO JKUBHX OpPraHi3MiB, siKa 3a
paxyHOK HasBHOI MEpKanTOrpylu BXOAMTH A0 CKJIaxy Oaratbox (epMEHTHHX CHUCTEM, Oepe
y4acTh y 3axUCHUX Tpolecax opraHizmy. Ilomepemani AOCHiIKEHHS MiITBEPIUAIU
HEPCIEKTUBHICTh 1i MOEJHAHHS 3 I'eTEPOLMKIIYHOIO CUCTEMOIO XIHOJIIHY Ta MOUIYKY cepeln
JAHUX MOXITHUX OibII eeKTUBHUX Oi0perynaropis, 30Kkpema aHaiubretukis [1]. s Oinbmn
TJIMONIOTO JOCHTIKEHHS B3a€MO3B’ 3Ky 010JIOT1YHOT aKTUBHOCTI BiJl XIMI4HOT OyJOBH JaHHWX
CTPYKTYp JI0 CKJIaAy BipTyalbHOI KOMOiHaTOpHOI 6107i0TeKH OysiM BKIIIOUEHI CHOJYKH, IO €
JeKapOOKCUJIbOBAaHUMHU Ta JI€3aMIHOBaHMMM aHajoramMu nucreiny. LI pamm crosyk
JO3BOJIAIOTH JOCHIUTH, SKUM YUHOM 3MIHIOETHCS aHAJbI'€THUYHA AKTHUBHICTH 3AJIEKHO BiJ
HassBHOCTI a00 BIJICYTHOCTI KapOOKCH- a00 aMIHOTpyNnHu, Ta SKUW BIUIMB MarTh Pi3HI
3aMICHUKH B 6-My TMOJIOKEHHI MOJEKynHu XiHoyiHy. Chig BiAMITHTH, IO CTPYKTypa LHX
MOXITHUX y OUIBIIOCTI BUNAJKIB BiANMOBiMaEe «mpaBuiy JIIMIHCHKI» (MPaBUIY «I1’SITH»), 11O
BU3HAuYae KpuTepii s nepeadaueHHs 61010CTynHOCTI OyAb-AKOi CIIOJyKH HA OCHOBI IPOCTUX
MOJIEKYJISIPHMX O3HaK (MOJIEKYJSIpHOI Macu, MOJISIpHOI pedpakuii, JinodinbHOCTI, 4yucia
JIOHOPIB Ta AaKLENTOPiB BOAHEBOrO 3B’SA3KYy), IO ONTUMI3y€ MOIIYK MEPCHEKTUBHUX
nikapceko-nonioHux cronyk (drug-likeness) [2].

[Tomryk HOBUX O10JIOTIYHO AKTUBHHUX PEUYOBMH HAa OCHOBI NPUPOIHUX Ta CHHTETHUYHHUX
cyOcTaHIii 0a3yeThcsi Ha EMITIPUYHOMY BigOOpi MOTPiOHOI CIHOIYyKH cepen OaraTbox
CIIOPITHEHUX BIJHOCHO HEOOXigHOTO (hapMakosoriuHoro edektry. I3 MeTor omrmmizamii
I[bOTO MPOIIECY BUKOPUCTOBYIOTH Cy4acHI KOMIT FOTEPHI TE€XHOJIOTil, 30KpeMa KOMII IOTepHY
nporpamy PASS, sika 3acHoBaHa Ha MOJIETIOBaHHI 3B 3Ky «XIMi4Ha CTPYKTypa — OioyioriuHa
aKTUBHICTb» JUIsI PEUYOBMH HABUalbHOI BHOIpkHM. MaTeMaTUYHUN  aNropuT™M, IO
BUKOPUCTOBYETHCS B MpOrpami, 3a0e3nedye OTPUMAaHHS CTaTHCTUYHO CTIHKUX pe3yJbTaTiB
MPOTHO3Y, HE3BaKAIOUM Ha JIESIKYy HEMOBHOTY Y BITHOIIEHHI 00CATY BCIX XIMIYHHMX KJaciB
PEYOBHH 3 KOHKPETHUM BUJOM aKTHUBHOCTI, 1 y BUBYEHHI KOXKHOi OKpEeMOI peuOBHMHHU Ha BCi
BHJIM aKTUBHOCTI [3].

MATEPIAJIM TA METOU AOCJIII>KEHHSA

Jns BIpTyasIbHOTO CKPUHIHTY CTPYKTYp 3 QHaJNT€THYHOK AaKTHUBHICTIO BHKOPHCTOBYBAIH
koM’ otepHy mnporpamy PASS (Prediction of Activity Spectra for Substances) [4].
biosoriuHa akTUBHICTh ONMHUCYEThCS B cucTeMi PASS sikicHUM 4ynHOM (HAsSBHICTB/BIICYTHICTD)
[5]. PesysabpTaTt pOrHO3Y BUIAIOTHCSA Y BUTJISII CIIUCKY Ha3B IMOBIPHHMX BHJIIB aKTHBHOCTI 3
PO3paxXyHKOBHUMHM OIliIHKaMHU WMOBIpHOCTEH HasBHOCTI (Pa) i BiICYTHOCTI KOXKHOI aKTHUBHOCTI
(P1), mo maroth 3HaueHHs Bix 0 10 1. OCKUTBKH I1i IMOBIPHOCTI pO3PaxOBYIOTHCS HE3AJICKHO,
iXHS cyma He JopiBHIOE oauHuIli [6, 7]. CepenHs TOUHICTh MPOTHO3Y CKiagae O0au3bko 85%,
IIO IIJIKOM JIOCTAaTHBO JUIsi MPAKTUYHOTO 3acTocyBaHHs cuctemu PASS [8].

AHanpreTHyHy akTHUBHICTH JOCIIKYyBaJId METOJOM TEPMIYHOTO MOJPa3HEHHs (TECT «rapsdoi
nmacTuHKW», «hot plate») [9]. JocaimxkyBaHi CIIOTyKH BBOIWUIN BHYTPIITHEOYEPEBUHHO B 1031
1/10 Bim ix LDsg y Burmsai BogHOi cycriensii 3a 30 XBUIMH 10 PO3MINICHHS TBapUHU
Ha METaJIYHy IUIACTUHKY, Ky HarpiBajau J10 54°C. TokasHukoM 601b0BOT YyTJIMBOCTI Oyia
TPUBANICTh NMepeOyBaHHS TBApMHM Ha rapsuuil IJIACTHMHI IO MOYATKy HpPOsBY 0OOPOHHUX
pediexciB  (00nm3yBaHHsS JamoK, TiJACKaKyBaHHsS), IO BHMIpIOBajJach y CEKyHax.
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[IpemapaTom mopiBHSAHHS OyB aHanmeriH y m031 50 MI/KT Tpu BHYTPIOTHBOYEPEBUHHOMY
BBeJIeHHI. CriocTepeskenHs npooawin uepes 0,5, 1, 2, 3 1 4 roauHm.

JocnmipkeHHs TpoBeneHo Ha Oimux Oe3mopogHuX MUIIax Baroro 18-24 1, skux Oyio
OTPUMAHO 3 PO3ILIIIHUKA IHCTUTYTY (apmakoJorii Ta Tokcukosorii AMH Vkpainu (m. Kuis).
TBapuHH yTPUMYBaJIUCh Ha CTAaHJAPTHOMY pallioHi XapuyBaHHA BiBapiro [10].

YTpuMaHHsS Ta poOOTY 3 TBapUHAMH MPOBOAMIIM BiAMOBIAHO J0 HAIlIOHATBHUX «3araJibHUX
€TUYHUX TPHUHIMIIB EKCIIEPUMEHTIB Ha TBapuHax» (Ykpaina, 2001), mo y3romKyeTbcs
3 MOJIOKECHHIMU  «EBpPOMENHCHKOT  KOHBEHINT 3  3aXUCTy XpeOeTHUX TBapuH, IO
BHKOPHUCTOBYIOTBCSI B E€KCHEPUMEHTAJIBHHUX Ta IHIMMX gocaiaHux unusax» (CrtpacOypr,
®panuis, 1985) [11].

CratuctuuHy 00pOOKYy JaHWUX MPOBOJAWIN 3 BUKOpHCTaHHIM Kputepito Ct’roaenTta [12].
PE3VJIBTATH TA iX OFGTOBOPEHHS

Po3poGneno BipTyasibHy KOMOiHaTOpHy O0i0mioTeKy Ta MpPOBEIEHO MPOTrHO3YBaHHS
OionoriuHoi akTUBHOCTI Oau3bko 100 moximHux S-(2-meTuixiHoiiH-4-in)-L-nucTeiny Ta ix
CTPYKTYPHHX aHaJIOTiB.

3a J0MOMOTroI0 BIPTYyaJIbHOTO CKPUHIHTY BHU3HAYC€HO Ta BiAIOpaHO Il CHHTE3y HaMOiIbII
MEPCHEKTHBHI CIHOJYKH 3 TOTCHIIIHHOI aHAJIbI'eTHYHOI aKTUBHICTIO CEepel MOXIJIHHUX
S-(2-meTmnxinonin-4-in)-L-uucreiny. Komm’roTepHuii MPOrHO3 JaB MOKJIUBICTH 3pOOHMTH
HONEpPEeHIO OLIHKY IOTEHIialy CIONYK, IO IMOEAHYIOTh Y CBOiM CTPYKTypi XIHOJIH Ta
[UCTEIH, Ta TMOPIBHATH, SKAM YHUHOM 3MIHIOETHCA O10JIOTIYHA AKTUBHICTH B psgax iXHIX
nexkapOookcuiboBaHUX (ToXigHi  S-(2-MeTHNXiHOMIH-4-UT)IUCTeaMiHy) Ta Jie3aMiHOBaHHX
(moximHi  B-(2-MeTHIXiHOJMIH-4-11Ti0)IPOMIOHOBOT  KUCJIOTH) aHAJOriB. AHaJIbreTHYHA
aKTUBHICTh OyJla BIACTHBA TUIBKM CIEKTpaM Oi0JIOTIYHOI aKTUBHOCTI 22 cmonyk (Tadm. 1)
cepel NOCHIIKyBaHOi BIpTyasibHOI Oi0iioTexku. Pe3ynbTaT KOMII'IOTEPHOTO MPOTHO3Y
AHAJIBIETUYHOT AKTHBHOCTI MOXIMHUX S-(2-MeTWiXiHOMH-4-11)-L-1iucTeiHy HaBeneHO Ha
puc. 1.

3arajgoM 1 MOXimHUX S-(XiHOMIH-4-17)-L-miucTeiny (Ha puc. 1 mo3HadYeHi CBITIIO-CipUM

KOJIbOpOM) Ta HMOro CTPYKTYPHUX aHaloriB — [-(XiHOJiH-4-1ITi0)IPOMIOHOBI KHCIOTH
(1e3amiHOBaHI aHAJOTW - TIO3HAYEHI CIPUM KOJIBOPOM), S-(XiHOJIH-4-UT)IIUCTEaMiHU
(1ekapOOKCWIIbOBaHI aHaJOTH — TI03HAY€HI YOPHUM KOJBOPOM) MPOTHO3YETHCS JOCHUTH

IUPOKHUH Ta Pi3HOOIYHUN criekTp OilosoriuHoi mii. J[Jis BCIX TPHOX TPy CHOJIYK Yy MPOTHO31
CIIUIBHUMH €  JOCUTh Oarato  OloysioriyHMX  eQeKTiB, 30KpeMa, aHaJITeTHYHUH,
IPOTUIYXJTMHHHUH, TPOTU3ANAIbHUHN, IPOTHATIEPTIHHUHN, TPOTUBUPA3KOBUNA, TPOTUMIKPOOHUH
Ta pagionpoOTEKTOpHUHN e(deKTH. 3aJekKHO BiJl 0COOTMBOCTEH OyI0BU JOCTIIKYBAHUX CITIOJIYK
BOHH MalOTh Pi3HY BIPOTiIHICTh HaIBHOCTI IUX €(EKTiB.

AHanpreTHYHa aKTHBHICTh € OJHHUM 3 TPOTHO30BAHMX BHJIB O10JOTTYHUX e(eKTiB mis
MMOX1THUX

S-(xiHomiH-4-11m)-L-1ucTeiny Ta HWOro CTpyKTypHHMX aHanoriB. I[ikaBum € To#l ¢akt, 10
HANOUIBbITy WMOBIPHICTh MPOSIBY aHAJIBIE€THYHOT aKTUBHOCTI MAlOTh CIOJIYKH 3 MOJIEKYJOIO
¢TOpYy B MIOCTOMY TOJIOKEHHI CTpYyKTypu XiHOMiHY (crtonyku KM-4, KM-22, KM-28, KM-
52, KM-60). Haif0inpln mepCcrneKTUBHUM pPSAIOM CIIOJNYK 3 aHAIbIeTHYHOI AKTHUBHICTIO €
S-(2-meTunxinomin-4-in)ucTeaMing, MO He MAlOTh KapOOKCHIBHOI TpynH (cronayku 3 49 mo
62) mopiBHSHO 3 S-(XiHOMiH-4-1m)-L-tmcreinamu (cmonyku 3 1 mo 24) ta P-(xiHOMiH-4-
1JITi0)IPOMOHOBUMH KUCIOTaMH (croiyku 3 25 mo 48).
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Tabmuus 1 — Tloxigui S-(2-MeTunxiHOMH-4-11)-L-1iucTeiHy Ta I1XHI CTPYKTYpPHI aHaJOrH,
K1 MatoTh Y PASS-tiporno3i aHaaereTHYHY aKTHBHICTD
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Pa (imoBpHicTb nposiBy)

3 4 5 22 25 26 27 28 29 43 44 45 48 49 50 51 52 53 54 58 59 60
Homep cnonyk

Puc. 1 Komm’rorepuuit MPOTHO3 aHaJIbI€TUYHOL AKTHBHOCTI MTOX1THUX
S-(2-metunxiHomiH-4-i1)-L-1ucTeiHy Ta iXHIX CTPYKTYpHHUX aHAJIOTIB

JetanpHuil  aHami3  pe3yibTaTiB  IMPOTHO3YBaHHS  O10JOTIYHOT  aKTUBHOCTI  MOXiTHHUX
S-(2-meTunxiHomiH-4-11)-L-1MCTeiHY Ta HOT0 CTPYKTYpHHX aHAJOTiB 3BY3UB IOILIYK CIIOJIYK 3
AQHAJIBI'€TUYHOIO aKTHBHICTIO 0 TIOX1IHUX, 110 MAIOTh aTOM (TOPY y 6-My IOJIOKEHHI MOJICKYIIH
xinominy (cronyku KM-4, KM-22, KM-28, KM-52, KM-60), ta noxigaux S-(2-MeTHIXiHOiH-
4-imnucreaminy (cronyku 3 49 mo 62). 3arangom 3a pe3yJbTaTaMu BIpTYaJIbHOTO CKPUHIHTY JIJIst
JIOCJTIJPKEHb Ha eKCIIepUMEHTAIbHINA Moieni IN VIVO OyJio BiniOpano 10 cromyk.

AHQJIBreTHYHY aKTUBHICTh CIONYK JOCHIDKYBaJlM IMUISXOM BH3HAYEHHS IMOPOTY OOJBOBOI
gyTimBocTi (ITBY) 3a MeTonoM «rapstuoi mmacTuHkm» (Tabdi. 2). MexaHi3Mm po3BUTKY 00JIEOBOTO
CHUHAPOMY TP TepMIUHill Aii BKIII0Yae B ceOe eMOIIiiiHy peakiiito Ha Oijb — Ha il Mozeni 600
BEy4Yy pPOJIb BIITPAlOTh CaMe IIEHTPAIbHI MEXaHi3MHU.

PesynbraTi  €KCIIEpUMEHTAIBLHOTO CKPHHIHTOBOTO METOJy BH3HAUCHHS aHAIbIeTHYHOI
AKTUBHOCTI MiATBEPIMIN MPOTHO3 010J0TI4HOI aKTUBHOCTI. BiNbIIICTh AOCHIHKYBAaHUX CIOIYK
TI€I0 YU IHIIOK MIpPOIO MPOSBISIOTH aHAIBIETUYHY aKTUBHICTH (8 cmoiyk 3 10). HaiiGinbm
AKTUBHUMH CIIOJYKaMHU € TOXiaHI S-(2-MeTunxinomin-4-in)-ucreaminy (cronyku 52-60), 1o €
JeKapOOKCUIILOBAHUMHU aHaJoraMu S-(XiHomiH-4-11)-L-uucreiny. YBenenus atomy ¢Gropy B 6-Te
MOJIOKEHHST XIHOJIHOBOTO Sjipa, SK Ie 1 mepeadadanoch MaHUMHU TPOTHO3Y, MPHU3BEIO JIO
CYTTEBOTO TiABUIICHHS OioakTUBHOCTI — croiyka KM-60 (N,S-6ic(6-hTopo-2-MeTuiaxiHomin-4-
1) IMcTeaMiH) 3a CBOIMH TNMOKa3HUKAaMHU BUSBWIIACH OJU3BKOIO /0 Aii pedepeHc-mpemnapary —
aHAJbTiHY.

AHanbreTHYHUN €QEeKT NaHOi CHOJIYKH PO3BHBAETHCS Bxke uepe3 30 XBHIMH 1 JJOCATAE CBOTO
MaKCHMAJIFHOTO 3HAYECHHS yepe3 2-3 TOIUHH.

HeoOxigHo BiamitutH, 1m0 N,S-6ic(6-pTopo-2-MeTHIXiHOMIH-4-1)T)[IACTeaMiH 32 CBOEIO XIMiYHOI
CTPYKTYpPOIO MOJIOHUI 10 TPYINH MICHEBUX aHACTETHKIB, O SKUX BIHOCITHCS TaKi Mpenaparu
SK JIJIOKaiH, TpUMeEKaiH, MEMUBaKaiH, yJIbTpakaiH Ta iH. Y Ii€i TPymu CHONyK NPHUCYTHI
3 OCHOBHHX OJIOKM: apoMaTH4Ha Tpyma, MPOMDKHMIA JAHIIOT Ta aMiHOTPYIa, 110 MPUCYTHI 1 B
JOCITI/DKYBaHid cTpykTypi. Haifgactime BHKOPUCTOBYIOTHCS aMiJlHI aHECTETHKH, IO MAaloTh
CUJIBbHIIY Ta MIBUAIILY 0, JaI0Th OLIBIIY 30HY 3HEOOTIOBAHHS.
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Tabmuist 2 — AHanbreTuyHa aKTUBHICTh MOXiTHHX S-(2-MeTHIXiHOMIH-4-11)-L-nucTeiny Ta ix
CTPYKTYpPHI aHaJIOTH

Yac BunukHeHHs quckomdopty (ITbBY) B cek.

Croonyxa (% 1o BUXiTHOTO PiBHSA)
(no3a,
MTI/KT) Ho [Ticns BBeAeHHS yepes. ..
BBEICHHSA 30 xB. 60 xB. 120 xB. 180 xs. 240 xB.
3 15 741.2 16,8+1,3 15,9+1,5 17,2+1,9 16,7+1,1 15,6+1,1
(110 mr/kr) B (+7,01) (+1,27) (+9,55) (+6,37) (-0,7)
4 16.641.7 19,2+1.4 20,7+2,1 25,54+1,6 26,22+1,9 25,7+1,7
(100 mr/xr) Y (+15,66) (+24,7) (+53,86) (+57,95) (+54,82)
22 17 141.1 18,4+1,9 21,9+1,8 23,4+1,4 26,2+1,5 24,7+1,8
(28,4 mr/kr) Y (+7,6) (+28,07) (+36,84) (+53,22) (+44,44)
28 16.841.8 17,3+ 1,24 | 20,7+2,59 | 29,79+2,57 | 32,0+ 3,79 31,16 + 3,29
(14,2 mr/xr) T (+2,98) (+23,21) (+77,32) (+90,48) (+85,48)
29 16.441.3 17,7+1.6 17,8+1,2 16,9+1,1 17,9+1,0 16,8+1,5
(13,2 mr/kr) B (+3,66) (+8,54) (+3,05) (+9,15) (+2,44)
51 163411 20,5+ 1,77 26,21 +2,44| 31,63+3,36 | 34,0+ 3,55| 26,1+ 3,01
(11,3 mr/kr) T (+25,77) (+60,80) (+94,04) (+108,59) (+60,12)
52 159418 18,9+1,2 20,2+1,8 22,442 .01 27,9+1,11 17,9+1,2
(13,2 mr/kr) . (+24,34) (+32,89) (+47,37) (+83,55) (+17,76)
58 17 141.7 19,1+1,12| 28,4+1,07 | 30,9+2,13 | 31.8+291|24,6+2,84
(28,3 mr/kr) o (+11,7) (+66,08) (+80,7) (+85,96) (+43,86)
59 155416 19,1+1,42| 25,2+1,61 | 28,3+2,34 | 20.4+1,11|19.87+2,14
(89,8 mr/kr) Y (+23,22) (+62,58) (+82,58) (+31,6) (+28,19)
60 15 6415 19,84 +£1,22/29,62 +2,01| 36,61+2,18 |41,48+3,01| 34,3+ 3,44
(38,6 mr/kr) T (+27,18) (+89,87) (+134,7) (+165,9) (+119,9)
P leqaly | 17914 | 17.9%17 17,7+1.8 18,0£1,3 | 16,8+1,7
e I N €5 &) B By ) (+5.9) (+78) | (+0)
19,2+1,19| 31,6 £2,24 | 38,2+2,88 | 46.0+4,01 | 36.0+3,11
Anazoaun |04 3 (+19) (+96.2) (+143,4) | (+185,8) (+123,6)
(50,0 mr/kr) T ' ' ' ’
P < 0,05 P < 0,05 P < 0,05 P < 0,05 P < 0,05

Bionoziuni nayku
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Ta iIXHIX CTPYKTYPHUX aHAJIOT1B.

MicrieBi aHECTETUKH B3a€MOJIIOTH 3 HEPBOBOIO MEMOpPAHOIO, 0araTtoro >KHpaMu Ta OUTKaMH.
XapakTepu3yrThCsl BOHH, TO-TIEPIe, CUIIOK [Iii, 110 3aJIeKUTh BiJl iX 3aTHOCTI PO3YMHSITHUCS B
KHUPaX, OCKUIBKH HEHPOHHI MeMOpaHU SIBISIOTH COOOIO JIMOMPOTETHOBUI MaTpHIKC, SIKUH Ha
90% cknanaerbes 3 mimigiB. CHOJMyKH, IO Kpalie PO3YHHSIOTHCS B JKHpaX, € CUJIBbHIIIMMH.
Cnoiryka KM-60 wmae myxe Bucoky miodinbHicTs (LogP=5,65), 10 MOsSCHIOETHCS HASBHICTIO
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JIBOX T€TEPOIHKIIB, JTINODUTBHICTD SIKUX MiJCHIeHa aToMaMu GTopy B 6-My mosokeHHi. Takox
BOHHU XapaKTEePHU3YIOThCS 10HI3AIIEI0 1 KOHCTAHTOK JUCOIAIli, BiI SKUX 3QJICKUTH IIBUAKICTh
edexry — micuei anecretuku, sk i KM-60, € cnabkumu ocHoBamu (pK=7,6-9,0). HactymHoro
XapaKTEPUCTHKOIO € TPUBATICTD il cronyk — N,S-6ic(6-¢propo-2-MeTunxinomin-4-in)ucreamin
NPOSIBJISIE CBOIO IO MPOTATOM JIOCUTh TPUBAJIOTO 4acy — 3 roAuHu 1 Oinbine. BakimuBoro
XapaKTEPUCTUKOIO IHUX CIOIYK € TOKCHYHICTh — KM-60, 1mo BiZHOCHUTBCS 10 MAJIOTOKCUYHUX
cnoiyk (3a knacudikaniero Cunopona), ii JI/1s, gopiBHIO€ 386 + 52 MI/KT.

Cnonyka KM-60 € mepcrneKTHBHMM MOJICKYJSIPHUM KapKacoMm Ul JU3aiHy IOTEHIIHHUX
aHAJIBIETHYHUX areHTIB, 11 aKTUBHICTH OHM3bKa 10 Ai1 pedepeHT-npenapary.

BUCHOBKUA

1.  Po3pobieno kombiHaTtopHy OiOJiOTEKY Ta NPOBEAECHO MPOTHO3YBaHHA O10JOTTYHOT
AKTUBHOCTI MOXigHHMX  S-(2-MeTmnxiHomiH-4-in)-L-nucTeiHy Ta IXHIX CTPYKTYpHHX
aHasnoriB. BiniOpaHo HaiOUIBII MEPCIEKTHBHI CIONYKH IJIs MOJAIBIIOTO CHHTE3y Ta
010JI0T1YHHUX BUIIPOOYBaHb HAa aHAJILICTUYHY aKTHBHICTb.

2.  Pe3ynbTartu eKcriepuMEHTATBHHUX JOCIIKEHb in ViVo MiATBEPAMWIHN BIpTyaJlbHUI MPOTHO3
Ta JO3BOJHIIM BCTAHOBHMTH 3B’SI30K CTPYKTypa-aisi B psmy S-(2-mermnxiHomia-4-in)-l-
mUCTeiHy Ta iXHIX CTPYKTYpHHX aHajoriB. HaiOinplml mepcHeKTUBHUMHU CHOJIYKAMHU 3
AQHAJITETUYHOIO AaKTUBHICTIO € JEeKapOOKCHIIbOBaHI aHANOTH S-(XiHOoiH-4-11)-L-1tucTeiny,
BBEJICHHA aToMa (TOpy B O-Te IMOJOKEHHS XIHOJIIHOBOIO $Jpa 3HAYHO IIiJIBUILYE
010aKTUBHICTb.
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