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The aim of the study is to create a rapid and reliable biosen-
sor for determining choline in biological media.

Materials and methods. Choline oxidase (EC 1.1.3.17, 17 U/mg)
from Arthrobacter globiformis was purchased from Sigma.
Hydrogen peroxide (30 %, v/v aqueous solution), choline
chloride, and bovine serum albumin (V fraction) (BSA) were
obtained from Sigma. Glutaraldehyde 25 % was obtained
from Merck KGaA. Semipermeable terylene membrane,
12 uM thickness, 0.4 uM diameter of pore were obtained from
the Institute Joint Institute of Nuclear Research. The body
fluid samples from mice were obtained from the National
University of Pharmacy, Ukraine.

The layer consisting of 5 uL of a solution comprising ChOx,
BSA, and glutaraldehyde was formed on the inner surface
of the ring-fixed semipermeable terylene film (working area
2.4 mm) by creating a membrane. Subsequently, it was
maintained at 4 °C for a period of 12 hours. The enzymatic
membrane was mechanically affixed to the Pt electrode’s
surface, forming a biosensor. Chronoamperometric mea-
surements were conducted with a custom-made potentiostat
(Vilnius University, Life Sciences Centre, Institute of Bio-
chemistry), utilizing a conventional three-electrode electro-
chemical cell comprising a platinum auxiliary electrode, a
saturated Ag/AgCl reference electrode, and the biosensor
as the working electrode.

To simulate inflammation, we recreated the model of acute
toxic tetrachloromethane hepatitis. Hepatitis is an acute or
chronic inflammation of the liver, caused by various factors:
intoxication with household substances, poisons, drugs, al-
cohol, autoimmune, and infectious processes. To simulate
inflammation, we recreated the model of acute toxic tetra-
chloromethane hepatitis by the method of O. V. Stefanov. The
study was conducted at the Biomedical Research Laboratory
of the Educational and Research Institute of Applied Phar-
macy of the National University of Pharmacy.

Results. A reagentless amperometric choline biosensor was
developed and characterized using the enzyme choline oxi-
dase from Arthrobacter globiformis (ChOx). The biosensor
showed rapid response, appropriate stability, and sensitivity
to choline when acting in model and in real biologic media.
Since choline is a product of esterase-catalyzed reactions,
the activity of esterases can be evaluated via choline release.
This study revealed the increased concentrations of choline
in the samples of the model of acute toxic tetrachloromethane
hepatitis compared to control animals.

Conclusions. The ChOx based biosensor is a reliable tool
for the monitoring of choline in biological media, such as
blood serum. The activity of esterases can be evaluated via
choline release. Consequently, measured esterase activity by
choline-type biosensors could serve as biomarkers for the as-
sessment of hepatitis-type inflammation dynamics.

This is also highly relevant for the study of the pharmacologi-
cal action of drugs with the expected anti-inflammatory effect
Keywords: choline biosensor, choline oxidase, esterase activ-
ity, hepatitis, inflammation monitoring
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Objective. The present work is devoted to the in vitro anti-
microbial activity of newly synthesized aryl acyclic amino
alcohols, namely, derivatives of alkyl (R-aryl) oxydialkyl
ammonium salts against clinical strains of enterococci.
Materials and methods. The object of the study was 52 newly
synthesized aryl acyclic amino alcohols, namely derivatives
of quaternary salts of alkyl(aryloxyethoxy)dialkylaminopro-
panol, synthesized at the Institute of Organic Chemistry of
the National Academy of Sciences of Ukraine. The antimi-
crobial activity was evaluated in vitro by agar diffusion and
serial dilutions against the reference strain Enterococcus
faecalis ATCC 29212 and 25 clinical isolates. The efficacy
of the compounds against clinical strains was evaluated by
comparison with the activity of antimicrobial drugs.
Results. As a result of the screening against the refer-
ence strain, the compounds with the most pronounced
antienterococcal activity were identified. The most active
ones (Kc21, Kc14, Kc28, Kcl3, Kpl3) had retention zones
of more than 14 mm. The MIC determination identified 10
most active compounds, the MIC of Kp10 and Kp19 against
the reference strain was 0.58+0.10 ug/ml and 1.76+0.19 ug/
ml. As for clinical strains, the compounds showed moderate
activity, with MIC values ranging from 0.48 to 15.63 ug/ml,
inhibiting a proportion of isolates at the level of ampicillin
and vancomycin. All compounds outperformed the activity
of tetracycline in inhibiting antibiotic-resistant strains. The
antimicrobial effect of the studied substances was at the lev-
el of decamethoxin and significantly exceeded the activity
of miramistin.

Conclusions. The study made it possible to identify the
10 most active compounds against the test microorganisms
and to compare them with commercial antimicrobial drugs.
The list of the most effective aryl acyclic amino alcohols is
presented in the following list: Kp10, Kp19, KpS8, Kc2, Kpl8,
Kc23 Kcl, Ke3, Ke4, and Kc22. The data obtained indicate
the prospects for further study of the antimicrobial properties
of alkyl (R-aryl) oxydialkyl ammonium derivatives
Keywords: antibiotic resistance, Enterococcus spp., MIC, se-
rial dilution method, antibiotics, antiseptics
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Mema podomu — cmeopeHHs WeUOK020 Md HAOTIHO20 DIOCeHcopa 01 BUSHAUEHHSL XONIHY 6 DI0N02IUHUX CepedosUYaX.
Mamepianu ma memoou. Xoninoxcuoazy (EC 1.1.3.17, 17 O0/me) 3 Arthrobacter globiformis 6yno npuobano y komnanii Sigma.
Iepexuc oonio (30 %, 6o0nutl pozuun), xoniny xaopud ma dunayuii cupogamrosuii arvoymin (V gpparyis) (BSA) 6ynu ompumani
6i0 Sigma. Iiymapanvoezio 25 % 6ye ompumanuii 8i0 Merck KGaA. Hanignponuxuy mepunenogy memopany moswunoio 12 mim,
diamempom nop 0,4 mxm 6yno ompumano 3 O6)€0HAHO20 THCMUMYMY A0EPHUX O0CTIOHCEHb. 3pasKu OioN02IYHUX PIOUH WYpi6
oynu ompumani 6 Hayionanvnomy papmayesmuunomy yHisepcumeni, Yipaiua.

Llap, wo cxnaoascsa 3 5 mxn posuuny, axui micmue ChOx, BSA ma enymapanvoecio, popmysanu Ha 6HYMpiuHitl nosepxHi
3aKkpinienoi Kinbyem HanienpoHUKHOL mepunenogoi naieku (poboua 3ona 2,4 mm) uLisaxom cmeopenis. memopanu. 32000m it
sumpumyeanu npu 4 °C npomszom 12 2ooun. @epmenmamusny memopany Mexamivio npukpinaoeaiu 00 no8epxui niamuHo8020
efekmpooa, ymeopioouu biocencop. XpoHoamnepomMempuyiHi UMIpIOGaHHs NPOGOOUNU 3d OONOMO20I0 6U20MOEIEHO20 HA
3amoenenHsi nomenyiocmama (Binohiocvruil ynieepcumem, L{enmp nayxk npo sicummsi, Incmuniym 6ioximii), UKOpucmogyrouu
36UYALIHY MPLOXENEKMPOOHY eLeKMPOXIMIUHY KOMIPKY, WO CKIAOAEMbCA 3 NIAMUHOB020 OONOMIJICHO20 elleKmpood, HACUYEHO20
Ag/AgCl enekmpoda nopiensnns ma 6ioceHcopa 8 sKocmi pobouo2o eleKmpood.

Jna imimayii 3ananenus mu 8i0meopunu Mooenb 20Cmpo2o MOKCUUHO20 mempaxiopmemanosozo enamumy. Ienamum - ye
eocmpe abo XpOHiuHe 3ananeHHsi NediHKU, CHpUYUHeHe PIZHUMU (akmopamu. iHMOKCUKAYIEID NOOYMOBUMU peyosUHaMU,
ompymamu, RiKamu, aiko2oiem, aymoiMyHHUMU ma ingexyiinumu npoyecamu. /s imimayii 3ananennss 6yna 6i0meopena
MOoOeb 20CmpPO20 MOKCUUHO20 MEMPAXI0pMemano6o2o cenamumy 3a memooom O. B. Cmeghanosa. JlocnioxcenHs npoeedero Ha
6asi 1abopamopii meduxo-oionoeiunux docniodxcensy Haguanbno-naykosoeo incmumyniy npukiaonoi ¢apmayii Hayionanvrho2o
Gapmayesmuunozo ynigepcumenty.

Pezynomamu. Po3pobneno ma oxapaxmepu3o8ano OespeazeHmuull amMnepomMempuiHuti 0iocencop XoniHy 3 GUKOPUCIAHHAM
(epmenmy xoninokcuoasu 3 Arthrobacter globiformis (ChOx). Biocencop nokazag weuokuil 8i02yK, 8i0n08ioHy cmabilbHicmb
i yymaugicme 00 XoniHy npu Oii 6 MOOenbHUX i peanvhux Oionociynux cepedosuujax. OCKinbKU XONiH € NPOOYKMOM pearkyitl, ujo
Kamanizylomuscsi eCmepasamis, AKMUGHIiCIb eCmepas MONCHA OYIHUMU 30 BUBLIbHEHHSIM XOMIHY. ¥ YboMy 00CTIONCEHHI 6UsL8NEHO,
Wo y 3paskax mMooeni 20cmpo20 MoKCUYHO20 MEeMmpPaxI0PMemano8020 2enamumy cnocmepieacmscs nioguuena KOHyeHmpayis
XOJIHY NOPIGHAHO 3 KOHMPOTNbHUMU MEAPUHAMU.

Bucnoeku. Biocencop na ochogi ChOx € HaOitlHum iHCmpymMenmom OJist MOHIMOPUHZY XOMIHY 8 OI0N02TUHUX CepedosUnyax, MaxKux
AK CUpOBamKa Kpoei. AKmueHicms ecmepasz MONCHA OYIHUMU 3a 6USLIbHeHHAM XoniHy. Omoice, UMIPIOBAHHA AKMUBHOCHII
ecmepas 3a 00NOMO2010 OIOCEHCOPIE XONIHOB020 MUNY MONCYMb CAyeyeamu biomapkepamu 01 OYiHKU OUHAMIKU 3aNaNeHHs
npu 2enamumax.

Le maxodc € akmyanoHum O0Jisl 8UUEHHs hapmMarono2iyHoi 0ii npenapamie 3 O4iKy8aHUM NPOMUIANALLHUM eheKmom
Kniouoei cnosa: xoninosuii oiocencop, XoniHoKcuoasa, ecmepasna akmugHicmv, 2enamum, MOHIMOPUHe 3anaients
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AHTHUMIKPOBHI BJACTUBOCTI HOBOCHUHTE30BAHUX APUJI AHUKJIITYHUX AMIHOCIIUPTIB IIOAO0
K/JIIHIYHUX HITAMIB EHTEPOKOKIB (c. 11-18)

B. b. Hactenko

Mema. [ana poboma npucesiuena 00CHiodHceHHIo in Vitro aumumikpoOHOi akmugHoCmi HOGOCUHME308AHUX APUL AYUKTTYHUX
amMiHOCnUpmis, a came NOXIOHUX conell AKin (R-apun) OKCUuOUaKin amMoHiio RPOMuU KITHIYHUX WMAMIE eHIMepPOKOKIE.
Mamepianu ma memoou. O6)ckmom 00cnioxcents Oyau 52 HOBOCUHMEIOBAHI APUN AYUKIITYHI AMIHOCRUpMU, a came No-
XIOHI YemeepmMuUHHUX COoaell ANKLI(APUIOKCUEMOKCU)OIANKIAAMIHONPONAHOLY, CUHMEe306ati 6 Incmumymi opeaniunoi Ximii
HAH Vkpainu. AHmumikpoOHy axmusHicmy OYiH8aIU in Vitro memoodom oughysii 6 azap ma cepiliHux po3eedensb ujooo
pedepenmnozo wmamy Enterococcus faecalis ATCC 29212 ma 25 kainiunux isonamis. Oyinky eghekmusHocmi cnoayk ujooo
KATHIYHUX WMamie npoeooun WisIXOM NOPIGHSIHHS 3 AKMUBHICTIIO AHMUMIKPOOHUX npenapamis.

Pesynomamu. B pesynomami npogedeno2o cKpuniney ujooo pegepenmno2o wmamy 6y10 6u3Ha4eHo CHOIYKU, U0 60100i10Mb
HAUOLIbUL BUPAIICEHOIO aHMUeHmepoKokosoto akmusnicmio. Hatlakmueniwi (Kc21, Kcl4, Kc28, Kcl3, Kpl3) manu 30Hu
sampumru noHao 14 mm. Busnavenns MIK eudinuno 10 uatiakmusniwux cnonyk, MIK Kpl10 ma Kpl19 wooo peghepenmmo-
20 wmamy cmanoguna 0,58 + 0,10 mxe/mn ma 1,76 + 0,19 mxe/ma. LLJo0o Kainiynux wimamié cnoiyKu npooemMoHCmpysanu
nomipHy akmuguicms, 3navennss MIK saxux eapiroeanucs 6io 0,48 0o 15,63 mke/mn, wo dopisHioe ineiOyrouill epexmusHocmi
amMniyuniny ma 6aHKOMiyury. Yci cnonyku nepesepuiuiy akmusHicms mempayukiiiy, in2ioyouu i pesucmeHmHi 00 yboeo aH-
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mubiomuxy wmamu. AHMUMIKpoOHuLl eghexm 00CiONCY8ANUX PeHOGUH OY8 HA PI6HT 0eKAMEMOKCUHY | 3HAYHO nepesepuLysas
AKMUGHICMb MIDAMICIMUH).

Bucnoeku. Ilposedene docniocennsi 0o3sonuno eudirumu 10 natlbinbus akmusHUX CROayK woo0o mecm-mikpoopeauismie ma
nposecmu NOPIGHAHNS 3 KOMEPYIUHUMU aHMUMIKpOOHUuMY npenapamamu. Ilepenix naubinoul ehexmusHux apun ayukiiuHux
aminocnupmis npeocmagieno Hacmynnum cnuckom: Kpl0, Kp19, Kp8, Kc2, Kp18, Kc23 Kcl, Kc3, Kc4 ma Ke22. Ompumani
Oani c8I0Uamv npo NePCneKMuBHICNb NOOAILULUX BUSYUEHHS. AHMUMIKPOOHUX 61ACMU80CMell NOXIOHUX conell aikin (R-apun)
OKCUOUANKINL AMOHIIO

Knwowuosi cnosa: anmubiomuxopesucmenmuicmo, Enterococcus spp., MIK, memoo cepiiinux posgedensb, anmubiomuxu, au-
TUCeNnMUKU
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