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Aim. The screening of antimicrobial and cytotoxic activities of thiazolo[4,5-b]pyridine de-
rivatives was accomplished. Methods. The antibacterial and antifungal activities of synthesized
thiazolopyridines were evaluated in vitro with the agar diffusion and broth microdilution
methods using clinical and reference strains of Gram-positive, Gram-negative bacteria and
yeasts. The structure-antibacterial/antifungal activity relationships of the screened compounds
were established. The target compounds were screened for their cytotoxicity effects on HaCaT
and HEK?293 cells using MTT assay. Results. The highest antimicrobial activity was observed
for compound V 2-oxo-7-thiophen-2-yl-2,3-dihydrothiazolo[4,5-b ]pyridine-5-carboxylic acid
with minimal inhibitory concentration (MIC) 12.5 ug/mL against Candida albicans. At the
same time, the synthesized compounds were explored in the interaction with amoxicillin against
multidrug resistant clinical isolates of ESBL*Y Klebsiella pneumonie and Staphylococcus
haemolyticus (MRSH). The best synergistic activity with amoxicillin was exhibited by com-
pound VI. HaCaT human keratinocytes and HEK293 human embryonic kidney cells demon-
strated resistance to the thiazolopyridine derivatives treatment and did not reach the ICs,
value up to 100 uM. Conclusions. The tested thiazolopyridines constitute an interesting
background for further development of new chemotherapeutic agents.
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Introduction

A wide range of infectious diseases caused by
different pathogens is a main focus of the
searching for new highly active and low-toxic
antimicrobials in modern drug discovery.
A special issue in this contest is occupied by
heterocyclic compounds, due to their unique
ability to mimic the structure of prokaryotic
cell metabolites and to bind reversibly to di-
verse biotargets [1, 2]. Thus, considerable in-
terest among antimicrobial drug-design strate-
gies has been paid to thiazole derivatives and
their structure-related analogues [3].
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Noteworthy, the thiazole/thiazolidinone skel-
eton underlies the structure of wide antimicro-
bial drugs, namely, penicillins, monobactam
antibiotics and sulfadrugs. Additionally, thia-
zolidinones have been identified as the multi-
inhibitors of bacterial lactamase [4], UDP-
galactopyranose mutase (UGM) [5], Sortase A
(SrtA) [6], Protein mannosyl transferase 1 [5],
Peptide deformylase [7], UDP-N-acetylmura-
mate/L-alanine ligase (MurC) [8] and MurD
ligase [9]. However, the mentioned heterocy-
cles possess wide spectra of other biological
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Fig. 1. Structures of fused thiazole/thiazolidinones with antimicrobial activity.
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activities, especially anticancer [10, 11], anti-
tripanosomal [12, 13], anti-inflammatory [14,
15]. Interestingly, the significant antimicro-
bial activity was also observed for fused thia-
zoles, especially thiopyrano[2,3-d]thiazoles
[16], imidazo[2,1-b]thiazoles [17], azo[2,1-b]
thiazoles [18], thiazolo[4,5-d]pyrimidines [19]
and benzo[/]thiazolo[2,3-b]quinazolinones
[20] (Figure 1). As a part of our research in
the field of biologically active fused thiazoles,
herein we report the antimicrobial and antip-
roliferative properties of some thiazolo[4,5-b]
pyridine derivatives. Moreover, the pharma-
cological potential of thiazolopyridines has
been associated with their affinity to various
biotargets, especially the EGFR/ErbB family
of protein-tyrosine kinases [21], histamine H;-
receptors [22], G-protein coupled receptors
(mGIuR 5) [23], fibrillar amyloid- peptide
(AB) [24], liver-selective glucokinase (GK)
[25], 3°,5’-cyclic adenosine monophosphate
phosphodiesterase (PDE) III [26] etc.
Noteworthy, we have previously established a
significant antitumor activity of this class of
compounds [27]. To take into account the
above facts, it is promising to evaluate the
biological activity of the mentioned com-
pounds as realization of the polypharmaco-
logical strategy in the design of prospective
drug-like molecules among the condensed
4-thiazolidinone derivatives.

Materials and Methods

Chemistry

The antimicrobial activity of three subtypes of
thiazolopyridines, namely 5,7-diaryl-3H-
thiazolo[4,5-b]pyridin-2-ones (compounds
[-1I), 2-o0x0-7-aryl-2,3-dihydrothiazolo[4,5-b]

pyridine-5-carboxylic acids (compounds III-
VI) and their amides (VII), was evaluated
(Figure 2). A series of 5,7-diaryl-3H-
thiazolo[4,5-b]pyridin-2-ones (I-1I), 2-oxo-
7-aryl-2,3-dihydrothiazolo[4,5-b]pyridine-
5-carboxylic acids (III-VI) were obtained via
[3+3]-cyclization of 4-amino-5H-thiazol-2-one
and chalcones or arylidene pyruvic acids
(APAs) [28]. The target 7-(4-chlorophenyl)-2-
0x0-2,3-dihydrothiazolo[4,5-b]pyridine-5-car-
boxylic acid (4-chlorophenyl)amide (VII) was
synthesized from appropriate 2-oxo-7-phe-
nyl-2,3-dihydrothiazolo[4,5-b]pyridine-5-car-
boxylic acid, which was transformed into acid
chlorides and used in the acylation reaction of
respective amine according to the protocol
described previously [27].

Antimicrobial activity

The antimicrobial activity of the synthesized
thiazolopyridines was estimated with the agar
diffusion method [29]. Nutrient agar (0.5 %
peptone, 0.3 % beef extract, 1.5 % agar, 0.5 %
sodium chloride, distilled water, pH ~ 6.8) was
used as a nutrient medium for in vitro antibac-
terial activity. /n vitro antifungal activity was
determined by using Sabouraud Agar plates.
The test cultures suspensions (in concentration
1x107 CFU/ml), standardized previously by
the optical standard of turbidity, were uni-
formly sown in Petri dishes with the nutrient
agar. Aliquot part (20 pL) of 0.1 % tested
thiazolopyridine derivatives (concentration
1000 pg/ml) in ethanol/dimethyl sulfoxide/
water (2:1:1) was placed into wells (diameter
of 4.0+£0.1 mm) in agar in Petri plates with test
microorganisms. Antibacterial and antifungal
activities were estimated by measuring the
diameter of inhibition zone of microbial
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growth. The plates were incubated for 24 h at
37 °C for bacteria and for 24 h at 25 °C for
fungi. The inhibition zone appeared after 24 h
was measured in mm around the well in each
plate. The digital images of culture growth on
dishes were obtained and processed with a
computer program UTHSCSA ImageTool 2.0
(UT Health San Antonio, © 1995-1996) for
calculation of diameters of the growth inhibi-
tion zone. Each experiment was performed by
three independent researchers. The results were
expressed as the means £ S.D. The experi-
ments were carried out on the microorganism
strains, which were isolated from the ambula-
tory patients. The following isolated clinical
strains of conditionally pathogenic bacteria
were used: methicillin-sensitive Staphylococcus
aureus (MSSA); methicillin-resistant
Staphylococcus aureus (MRSA); methicillin-
resistant Staphylococcus haemolyticus (MRSH)
(extended spectrum B-lactamase (ESBL) pro-

Cl

ducing); Gram-negative bacteria Escherichia
coli; yeasts Candida albicans. All clinical
strains were multidrug resistant (MDR) [30]
and Candida albicans were resistant to fluco-
nazole and clotrimazole. All compounds were
also tested against the reference strains of
Staphylococcus aureus (ATCC 25923 (F-49)),
Escherichia coli (ATCC 25922), Bacillus sub-
tilis (ATCC 6633), Klebsiella pneumoniae
(ATCC 700603) and Candida albicans (ATCC
885-653) from the culture museum. Test-
cultures were identified using chemical micro-
tests “STAPHYtest 16” and “ENTEROtest 24”
(Erba Lachema, Czech Republic). Fungi cul-
tures were identified on the basis of 40 bio-
chemical tests using the VITEK 2 system with
the VITEK® 2 YST ID card (bioMérieux
Corporate, France).

The sensitivity of strains to antibiotics was
determined by disc-diffusion method and se-
rial dilutions in agar. The MICs of the com-

paen

O
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Fig. 2. Structures of tested thiazolo[4,5-b]pyridine derivatives I-VIL.
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pounds were determined using the microdilu-
tion methods for antimicrobial susceptibility
[31, 32]. Microorganism suspensions were
inoculated to the corresponding wells and in-
cubated at 36 °C for 18 h for bacteria and at
25 °C for 24 h for fungi. The presence of the
microorganism growth in the bouillon (bouil-
lon turbidity) suggested that the concentration
of the compound was insufficient to suppress
its viability. The first lowest concentration of
the tested compounds (from a series of dilu-
tions), where the bacterial growth was not
visually determined, was the minimum in-
hibitory concentration (MIC). The estimation
of synergy with amoxicillin for synthesized
compounds has been performed by comparison
of amoxicillin MICs in the presence of com-
pounds in subinhibitory concentrations [33].
The following bacterial strains with the resis-
tance to B-lactam antibiotics were used: EspL
(extended spectrum B-lactamase)-producing
Klebsiella pneumonie ATCC 700603; methi-
cillin-resistant Staphylococcus haemolyticus
(MRSH) with double mechanisms of -lactam
resistance included both atypical penicillin-
binding protein PBP2* and B-lactamase ac-
tivities. The production of the atypical peni-
cillin-binding protein PBP2* was proved by
the latex agglutination reaction (Slidex®
MRSA Detection, bioMérieux Corporate,
France). The results have been refined by vari-
ation statistics methods.

Antiproliferative activity

The HaCaT human keratinocites and HEK293
human embryonic kidney cells were obtained
from Cell Collection of R.E. Kavetsky Institute
of Experimental Pathology, Oncology and
Radiobiology (Kyiv, Ukraine). The cells were

cultured in Dulbecco’s-modified Eagle medi-
um (DMEM, Biowest, Nuaille, France) con-
taining 10 % fetal bovine serum (Biowest,
Nuaille, France) under standard conditions
(37 °C, 5 % CO,, 95 % humidity). The stock
solution of studied compounds was prepared
in DMSO and diluted with the culture medium
to obtain a concentration range from 0.29 to
41.63 ng/mL. Cell viability was assessed after
72 h cultivation in the medium containing the
studied compounds with 3-(4,5-dimethylthia-
zol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) assay kit (EZ4U, Biomedica, Vienna,
Austria) according to the manufacturer’s pro-
tocol. The optical density was measured with
the Absorbance Reader BioTek ELx800
(BioTek Instruments, Inc., USA) at 490 nm
with 630 nm as a reference wavelength. The
percentage of the viability inhibition was cal-
culated in comparison with the untreated con-
trol cells. The ICs, values (inhibition concen-
trations) are the compounds concentrations that
inhibit the cell viability by 50 %, and were
calculated by GraphPad Prism 6 software (San
Diego, CA, USA) using nonlinear regression.
Statistical analyses were performed using two-
way ANOVA test with Dunnett’s multiple com-
parisons test. P < 0.05 was considered as sta-
tistically significant.

Results and Discussion

Antimicrobial activity of the synthesized thia-
zolopyridines in vitro was evaluated with the
agar diffusion method. The screening was car-
ried out against reference and clinical strains of
Gram-positive and Gram-negative bacteria and
yeasts: Staphylococcus aureus, Bacillus subti-
lis, Escherichia coli and Candida albicans.
Amoxicillin for bacteria and Amphotericin-B
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Table 1. Antimicrobial activity of thiazolopyridine derivatives.

Zone of growth inhibition, mm*
S. aureus . o . C. albicans*
Compound (;&5T9(233C SI-VE’S"S’ZZS SM?;ZS (iTcgl(l: E. coli* B{Z;lgl(l:ls &"é?gg; Fungistatic | Fungicidal
o 25922) 6633) 653) ungistatic | Fungicida
I 4.15+0.08 | 4.65+0.08 | 7.03+0.64 0 0 0 5.43+0.21 | 5.91+0.22 | 5.58+0,14
1I 5.01+£0.35 | 4.78+0.45 | 4.95+0.46 0 0 0 0 0 0
111 3.71£0.21 | 4.76+0.29 | 4.47+0.41 0 0 6.74+0.45 | 5.12+0.22 | 6.21+£0.36 0
I\ 5.71+£0.22 | 4.75+0.29 0 4.21+0.29 | 4.21+0.29 | 5.06+0.32 | 4.36+0.14 | 5.66+0.34 | 4.30+0.42
\Y% 5.88+0.81 | 6.28+0.80 | 4.59+0.38 | 4.22+0.31 | 4.22+0.31 | 5.14+0.36 | 8.47+0,42 | 9.42+0,45 | 8.11+£0.24
VI 4.35+0.22 | 4.20+0.27 | 6.18+0.83 | 4.74+0.29 | 4.74+0.29 0 6.19+0.40 | 6.39+0.50 | 5.21+0.76
VII 6.71£0.43 | 7.67+0.47 | 8.16+0.65 | 5.04+0.28 | 5.04+0.28 0 6.16+£0.33 | 5.16+0.39 | 4.25+0.33
Amoxicillin 12.78+0.41 | 6.37+0.45 | 5.60+0.41 | 10.05+0.36 | 8.20+0.35 | 7.97+0.42 - - -
Amphotericin-B - - - - - - 11.00+0.51 | 9.00+0.65 -

# clinical isolates

* Data are given as mean + SD.

for fungi are taken as standard drugs. The
screened compounds showed different mean
zone of inhibition in the range of 00-9.42 mm
against tested microorganisms (Table 1). The
obtained results reveal that some of thiazo-
lopyridine derivatives possess a moderate activ-
ity towards the tested microorganisms in the
dose of 20 pug per well. Thus, antimicrobial
activity assay allowed the identification of
2-0x0-7-thiophen-2-yl-2,3-dihydrothia-
zolo[4,5-b]pyridine-5-carboxylic acid V and
7-(4-chlorophenyl)-2-0x0-2,3-dihydro-
thiazolo[4,5-b]pyridine-5-carboxylic acid
(4-chlorophenyl)amide VII with good growth
inhibition against some tested microorganisms.
The compound V shows the highest activity
against clinical strain Candida albicans com-
pared to standard drug Amphotericin-B. The
compound VII displays a moderate antibacte-
rial activity against S. aureus methicillin-sensi-
tive (MSSA) and methicillin-resistant (MRSA)
strains. MICs for compounds I-VII against
several microorganisms were calculated using
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the broth microdilution method (Table 2). The
tested compounds exhibited the inhibitory activ-
ity against MSSA and MRSA Staphylococcus
aureus, Escherichia coli and Candida albicans
with MIC 12.5->50 pg/mL. Compound V
showed a moderate activity towards Candida
albicans with MIC 12.5 pg/mL. Compound VII
exhibited at the same dilution inhibitory activi-
ty with MIC against MSSA and MRSA
Staphylococcus aureus with MIC 50 pg/mL.
The derivatives I-VII were studied in the
interaction with amoxicillin against multidrug

Table 2. Minimum inhibitory concentration
of tested compounds, pg/mL.

Compound S.l\f[uS”S.e:s Si\/t[l;ge:s E. coli albiCc.ans
1 > 50 > 50 > 50 > 50
11 > 50 > 50 > 50 > 50
111 > 50 > 50 > 50 > 50
v > 50 > 50 > 50 > 50
\Y > 50 > 50 > 50 12.5
VI > 50 > 50 > 50 > 50
VII 50 50 > 50 > 50
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resistant clinical isolates of ESBL+ K. pneu-
monie and MRSH (Tables 3—5). According to
the preliminary results of interaction screening,
the thiazolopyridine derivative with a styrene
fragment in the molecule VI displays the
promising synergistic activity with amoxicillin
against ESBL + K. pneumonie and MRSH
strains. Interestingly, in numerous literature
reports, the styrene fragment combined with
various heterocyclic systems exhibits a sig-
nificant synergistic effect with beta-lactam
antibiotics [34]. Especially it can be observed
for the quinoline/quinaxoline-styrene hybrid
molecules structurally related to thiazolopyri-
dines [34, 35].

The SAR analysis showed that the antibac-
terial effect of compounds I-VII did not de-
pend on the substituents at C5 and C7 of thia-
zolopyridine core. However, the thiazolo[4,5-b]
pyridine-5-carboxylic acid V with thienyl sub-
stituent was the most active and demonstrated
a good effect against Candida albicans with
MIC 12.5 pg/mL. Compound V possessed also
a slight activity on renal cancer A498 cell line
(GP =73.76 %) as described previously [28].

The antimicrobial activity of thiophene-based
derivatives has already been observed in the
previous systematic studies, especially for con-
densed benzothiophene [36], thieno[2,3-d]
pyrimidine [37] and thieno[3,2-c]pyrazole de-
rivatives [38]. Additionally, the experimental
study revealed that the presence of an amide
fragment in thiazolopyridine core of the com-
pound VII is also favorable for antimicrobial
potency. The data concerning a critical impact
of electron withdrawing groups in amide frag-
ment are also presented in our previous paper
about thiazolopyridine-5-carboxylic acid ami-
des as possible anticancer agents [27]. On the
other hand, the compounds with phenyl,
4-chlorophenyl, 4-methoxyphenyl, styryl and
carboxylic substituents at C5 and C7 on
thiazolo[4,5-b]pyridine core were insufficient
to show enhanced activity and didn’t correlate
with other types of activity typical for these
compounds [27, 28] .

Next, we used the MTT assay to investigate
cytotoxicity of the thiazolopyridine derivatives
towards the pseudo-normal cell line (HaCaT
human keratinocytes and HEK293 human em-

Table 3. The synergistic interaction of thiazolopyridine derivatives with amoxicillin against ESBL*
Klebsiella pneumonie ATCC 700603, zone of growth inhibition (mm), M+S(c), MIC amoxicillin 250 pg/mL.

Compounds Control (medium Media with amoxicillin
without amoxicillin) | 1/8 MIC (32 pg/mL) | 1/16 MIC (16 pg/mL) | 1/32 MIC (8 pg/mL) | 1/64 MIC (4 pg/mL)
EtOH+DMSO 2.86+0.21 2.75+0.52 2.63+0.21 3.38+0.71 3.06+0.33
1 3.85+0.51 4.37+0.48 3.85+0.46 3.14+0.17 2.91+0.32
1I 3.28+0.59 3.47+0.61 3.25+0.43 3.204+0.07 3.24+0.43
111 3.31+0.33 3.75+0.22 5.18+1.14 3.47+0.44 4.30+0.60
v 3,46+0,57 2,95+0,39 2,95+0,17 4,70+0,39 2,66+0,14
\ 3.03+0.43 4.04+0.65 3.16+0.45 3.05+0.19 2.67+0.36
VI 6.02+0.48 8.37+£1.38 6.27+0,29 6.03+0,58 5.90+0.66
[12.73+0.83] [13.20£1.05] [11.06+1.25] [15.47+2.16] -
VI 3252037 2.34£0.16 [4.0420.81] [8.8321.02] 3.7940.68

# in brackets — zones of partial inhibition of the bacterial growth (bacteriostatic effect).
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Table 4. The synergistic interaction of thiazolopyridine derivatives with amoxicillin against MRSH, zone
of growth inhibition (mm), M*S(c), MIC amoxicillin 4000 pg/mL.

Control (medium

Media with amoxicillin

Compounds . P
without amoxicillin) | 1/8 MIC (500 pg/mL) | 1/250 MIC (16 pg/mL) | 1/500 MIC (8 pg/mL) | 1/1000 MIC (4 pg/mL)
EtOH+DMSO 2.83+0.57 2.94+0.27 4.22+0.07 4.99+0.44 3.91+0.36
1 2.9240.12 2.85+0.44 2.69+0.49 5.29+0.59 3.08+0.19
i 4.1120.27 3.42+0.31 [11.31+0.24] [11.03+0.29] 3.35+0.53
111 4.78+1.01 5.55+0.56 5.98+0.64 4.14+0,61 5.05+1.03
I\ 2.9240.25 3.254+0.47 3.17+0.32 3.97+0.87 3.15+0.11
\Y 3.28+0.56 3.754+0.40 4.77+0.44 6.29+0.31 8.51+2.55
VI 7.34+0.36 14.28+0.53 13.69+0.57 - -
[13.66+0.72] - - [13.53+0.77] [13.070.32]

VII 3.524+0.65 3.18+0.11 4.44+0.68 2.8340.43 7.51£1.32

# in brackets — zones of partial inhibition of the bacterial growth (bacteriostatic effect).

Table 5. The synergistic interaction of thiazolopyridine derivatives (50 ng/mL) with amoxicillin against

p-lactamase producing bacteria.

Compounds Klebsiella pneumonie ATCC 700603 Staphylococcus haemolyticus * MRSH
Amoxicillin MIC Fold reductions Amoxicillin MIC Fold reductions
Amoxicillin 256 4096
+ Clavulanate 8 32 64 64
+1 256 1 4096 1
+II 256 1 1024 4
+II1 256 1 2048 2
+HIV 256 1 4096 1
+V 256 1 2048 2
+VI 32 8 128 32
+VII 256 1 4096 1

# clinical isolate with both atypical penicillin-binding protein PBP2* and f-lactamase activities

bryonic kidney cells). We found that HaCaT
and HEK293 demonstrated resistance to the
thiazolopyridine derivatives treatment and did
not reach the ICs, value at 28.73—41.63 pg/mL
(Figure 3). Compound I at 36.88 pg/mL inhi-
bited the growth of HaCaT cells by 30.2 %,
HEK?293 cells — by 42.8 %. Compound IV at
30.67 pg/mL inhibited the growth of HaCaT
cells by 24.1 %, HEK293 cells — by 33.0 %.
Compound V at 28.73 pg/mL reduced the vi-
ability of HaCaT cells by 14.3 %, of HEK293
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cells — by 31.3 %. Compound VI reduced the
viability of HaCaT cells by 7.0 %, of HEK293
cells — by 15.8 %. Under compound VII
treatment at 41.63 pg/mL, we found 26.3 %
of HaCaT cells growth inhibition, and 26.5 %
of HEK293 cells growth inhibition (Figure 3).

Conclusions

The various subtypes of thiazolopyridines I-
VII were evaluated for in vitro antibacterial
activity against Staphylococcus aureus,
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Fig. 3. Cytotoxic action of thiazolopyridine derivatives I-VII towards HaCaT human keratinocytes and HEK293 hu-
man embryonic kidney cells. The effect was measured by the MTT assay after 72 h of cells exposure. Data are pre-
sented as the mean + SD. * — P <0.05; ** — P <0.01; *** — P <0.001 compared with control (non-treated) cells.

Bacillus subtilis and Escherichia coli as well
as for antifungal activity against Candida al-
bicans using the agar diffusion and microbroth
dilution methods. The antimicrobial screening
led to the identification of the active com-
pound V with the highest activity against
Candida albicans (MIC = 12.5 pg/mL). The
synergism of action with amoxicillin allowed
the distinguishing of the most active com-
pound VI with good antimicrobial activity
against ESBL + K. pneumonie and Staphy-
lococcus haemolyticus (MRSH) strains.
Compounds I, IV-VII in concentrations of
0—41.63 pg/mL demonstrated low cytotoxic-
ity against HaCaT human keratinocytes and
HEK293 human embryonic kidney cell lines.
Considering the above, the thiazolopyridine

derivatives are justified as a fruitful template
for the development of a new class of chemo-
therapeutic agents in the modern drug disco-

very.
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AHTHUMIKPOOHA Ta HUTOTOKCMYHA AKTUBHICTH
noxiguux tiazosol4,5-blnipuanny

A. B. Jlozuncekuii, I. O. Hdepkau, B. B. 3acinko,
1O. T. Koneunwnii, H. C. ®inrok, 0. T. Jleus,
P. B. Kymuk, M. C. Perena, P. b. Jlecux

Mera. 30iliCHUTH CKPHUHIHT IPOTUMIKPOOHOI Ta ITUTOTOK-
CHUYHOI aKTHBHOCTI MOXITHUX Tia3ono[4,5-b|nipuauHy.
MeTtonu. BuBueHHs aHTHOAKTEpiaJIbHOT Ta IIPOTUT PUOKO-
BOI aKTUBHOCTEN CUHTE30BaHUX CIIOIYK IPOBENEHO in Vitro
MeTozoM uy3ii B arap Ta MiKpOMETOIOM CEpIHHUX PO3-
BeJ/ICHb B arapi BiTHOCHO KIIIHIYHHX Ta My3¢HHUX IITaMiB
TPaMITO3UTHBHUX, TPAMHETaTUBHUX OaKTepii Ta IpiKIKIB.
BcraHOoBIICHO B3a€EMO3B 130K CTPYKTYpa-aHTHOAKTEepialib-
Ha/TIPOTUTPHUOKOBA aKTHUBHICTH JJIS JOCHTIPKYBaHHUX CITO-
nyk. [IpoBeeHo OIiHKY IUTOTOKCHYHOCTI IUTBOBHUX CITO-
nyk BinHocHo kinitnHHUX JiHid HaCaT ta HEK293 (MTT-
tect). PesynpTarn. HaiiBuina aHTuMikpoOHa akTHBHICT
cnocrepiranacss i 2-okco-7-TiodpeH-2-im-2,3-
Jurigporiazono[4,5-b nipuanH-5-kapOOHOBOT KHUCIOTH
(cnonmyka V) i3 3Ha4EHHSIM MiHIMaJIBHOI 1HTi0yr040i KOH-
nenarpanii (MIK) 12.5 pg/mL BimHocHO Candida albicans.
O/HOYaCHO JJIsi CHHTE30BaHUX CIOJIYK JIOCIKYBaBCS
CHHEPT'i3M B32€MOJIii 3 aMOKCHIIFITIHOM BiTHOCHO MYIIBTH-
pe3ucTeHTHUX KiiHIYHUX i30isTiB ESPLY Klebsiella
pneumonie ta Staphylococcus haemolyticus (MRSH).
Haiikpammii cuaeprizm B3aeMozIii 3 aMOKCHIIMITIHOM CIO-
crepiraBes s crionyku V1. KeparinaouyTa onuHM JTiHii
HaCaT Ta xmiTMHM eMOpiOHAIBHOI HUPKH JIIOAMHU
HEK?293 nponemoHcTpyBaiy CTIHKICTB 110 JIii Ha HUX TO-
XimHUX TiazonomipuauHy i3 3HaueHHsM 1Cs, menme 100
WM. BucHoBkm. [lociipKyBaHi MOXiIHI Tia30JI0MPHINHY
CTaHOBIISITH LiKaBy IIAaT(GOPMY IJIs HOIAIIBINOT PO3POOKH
HOBHX XIMiOTEPaneBTHYHHX JIIKAPCHKHUX 3aC00iB.
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AHTHUMHMKPOOHAS M IUTOTOKCHYECKASI AKTUBHOCThH
NPOU3BOIHBIX THA30J10[4,5-b|nupuauna

A. B. Jlozunckuii, I'. O. Jlepkau, B. B. 3acuzxo,
1O. T. Koneunslii, H. C. ®uniok, 10. T. Jlens,
P. B. Kyngeix, M. C. Perena, P. b. Jlecrik

Heab. OcylIecTBUTh CKPUHUHT MPOTUBOMHKPOOHOMN U
IIUTOTOKCHYECKOW aKTUBHOCTH TPOW3BOIHBIX THA30-
no[4,5-blmupunuHa. MeTtoasl. V3y4yeHne aHTHOaKTepy-
AIBHOM U MTPOTUBOTPHOKOBOI aKTUBHOCTH CHHTE3UPOBAH-
HBIX COCAMHEHUH TIPOBEICHO in Vitro MeTonoM muddy3uu
B arap ¥ MHUKpPOMETOJIOM CEPUMHBIX pa3Be/ICHUI B arape
OTHOCHTEIIFHO KIIMHUYECKUX U MY3eHHBIX IITAMMOB IpaM-
TTOJIOKUTENHHBIX, TPAMOTPHUIIATEIBHBIX OAKTEPHI U JPOXK-
JKel. YCTaHOBJIEHA B3aNMOCBS3b CTPYKTYpa-aHTHOAKTEepH-
AJTbHAS/TIPOTHBOTPUOKOBAsI aKTUBHOCTB JTSl UCCIICAYEMBIX
coenmHeHU. [IpoBenieHa OlleHKa INTOTOKCHYHOCTH TIeITe-
BBIX COEAMHEHHI OTHOCHUTENBHO KiteTouHbIX HImA HaCaT
n HEK293 (MTT-tect). Pe3yabrarsl. Haussicias anTu-
MUKpOOHAs aKTUBHOCTH HaOIMONanach ist 2-0KCo-7-THO-
dhen-2-mn-2,3-nuruaporuasonol4,5-bmupuauH-5-kapoo-
HOBOM KHCJIOTHI (coeamHenne V) co 3HaueHHeM MUHUMAITb-
HOW mHTHOMpYtomiel kormeHTparmu (MUK) 12.5 pg/mL
otHocuTenbHO Candida albicans. OmHOBpEMEHHO IS
CHHTE3HPOBaHHBIX COSIMHEHUI NCCIIEA0BAJICS CUHEPTU3M
B3aUMOICHCTBHS C aMOKCHIHJITMHOM OTHOCHTEITEHO MYJIb-
THUPE3UCTEHTHBIX KIIMHNYeCKNX n30MsToB ESPL* Klebsiella
pneumonie u Staphylococcus haemolyticus (MRSH).
Jlyqimii cuHepru3M B3auMOAEHCTBHS C aMOKCHLIMILTUHOM
Habmromancs st coenuHenns VI, KepaTHHOIUTHI YenioBe-
ka manK HaCaT u kiieTkn sMOpHOHaIBHOM MOYKHY Yesio-
Beka HEK?293 nponemMoHCTpupoBaiu yCTOMYHUBOCTh K
JIEHICTBHIO Ha HUX MPOM3BOAHBIX THA30JIOMUPHUINHA CO
3”aueHueM ICsy menee 100 uM. BeiBoasl. Vccnenyemslie
TIPOU3BOIHEIC THA3OJIOMPHUIIIHA COCTABILIOT HHTEPECHYIO
wiardopMy st AaabHEHIIEH pa3pabOTKH HOBBIX XHUMHO-
TepareBTUYECKUX JICKAPCTBEHHBIX CPE/ICTB.

KiouyeBble €J10Ba: reTepONUKINIECKUE COCTMHEHNS,
THA30JIMANHOHEI, THa30510[4,5-b|[MUpUIMHBI, IIPOTUBOMU-
KpoOHasi akKTHBHOCTb, aHTHITPOIM(EpaTHBHAst AaKTHBHOCTb.
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