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Background. Previous studies have shown a pronounced cytotoxic effect of thiazole
derivatives in combination with polymeric carriers on tumor cells. At the same time, the
derivatives were not cytotoxic against non-cancerous cells in vitro. It was shown that thia-
zole derivatives at concentrations of 10 and 50 uM affected the prooxidant and antioxidant
systems of lymphoma cells in vitro. The aim of this work was to study the effect of the
complex of thiazole derivative N-(5-benzyl-1,3-thiazol-2-yl)-3,5-dimethyl-1-benzofuran-2-
carboxamide (BF1) in combination with polymeric carriers poly(VEP-co-GMA)-graft-
mPEG (Th1), poly(PEGMA) (Th3) and poly(PEGMA-co-DMM) (Th5) on the antioxidant
defense system of the NK/Ly cell in vitro.

Materials and Methods. The experiments were performed on white wild-type male
mice with grafted NK/Ly lymphoma. Tumor cells were inoculated into mice intraperitone-
ally. Ascites was drained from the abdominal cavity of anaesthetized mice with a sterile
syringe on the 7th-10th day after inoculation. Investigated compounds BF 1, BF1 + Th1
(Th2, Th12), BF1 + Th3 (Th4, Th14), BF1 + Th5 (Th6, Th16) at a final concentration of
10 uM were added to the lymphoma samples and incubated for 10 min; the activity of
antioxidant enzymes was determined according to the techniques described previously.

Results. It was found that all the studied complexes based on thiazole derivative
BF1 and polymeric carriers poly (VEP-co-GMA)-graft-mPEG (Th2, Th12), poly (PEGMA)
(Th4, Th14) and poly (PEGMA-co-DMM) (Th6, Th16) at a concentration of 10 ym
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increased the activity of SOD, while the activity of CAT and GPX were reduced com-
pared to control. Complexes Th2, Th12 and Th4 increased the significance of the BF1
influence on lymphoma cells from P <0.05 to P <0.01. Pure polymeric carriers did not
affect the level of the antioxidant defense system enzymes.

Conclusions. Thus, it was found that the polymeric carriers in combination with
thiazole derivative BF1 increased the significance of thiazole derivative BF1 influence
on the activity of the antioxidant defense system of lymphoma cells, while pure poly-
meric carriers did not affect the activity of SOD, CAT or GPX. The results of this work
can be used for further studies of complexes of thiazole derivative and PEG-containing
polymeric carriers as potential antitumor drugs.

Keywords: lymphoma, thiazole derivative, polymeric carriers, polyethyleneglycol,
antioxidant defense system

INTRODUCTION

The intensity of free radical processes is determined by the balance of prooxidant
and antioxidant reactions in cells. Under normal physiological conditions, the concentra-
tion of reactive oxygen species (ROS) in tissues is low, but in different pathological condi-
tions, the formation of ROS intensifies while the activity of protective systems of the cell
decreases causing apoptosis or necrosis. As a results of an elevated level of ROS in
cells, the activity of the antioxidant defense enzymes increases allowing cells to survive
under these conditions (Snezhkina et al., 2019; Perillo et al., 2020). Anumber of defense
mechanisms are present in the body to prevent the formation of ROS and the damage
resulting from their presence. Enzymes such as superoxide dismutase (SOD), catalase
(CAT) and glutathioneperoxidase (GPX) is involved in inactivation of existing ROS.

Nowadays, there are no universal chemotherapeutic drugs, as most of them have
a number of disadvantages, in particular, low therapeutic effect, high toxicity, lack of
selectivity and side effects (Sutradhar & Amin, 2014). Therefore, the search for new
antitumor compounds with lower toxicity, high selectivity and therapeutic effect is an
urgent problem of chemotherapy.

A cytotoxic effect of the investigated thiazole derivatives on cell lines of melanoma,
glioblastoma, hepatocarcinoma, leukemia cells has been established (Finiuk et al.,
2017). It was found that thiazole derivatives of N-(5-benzyl-1,3-thiazol-2-yl)-3,5-
dimethyl-1-benzofuran-2-carboxamide (BF1) changed prooxidant-antioxidant balance,
in particular increased the activity of SOD and inhibited CAT and GPX activity in Nemeth-
Kellner lymphoma (NK/Ly) cells (Shalai et al., 2019).

However, thiazole derivatives have a low aqueous solubility that can limit their effi-
ciency. Besides, many anticancer agents share similar issues affecting safe and effec-
tive delivery to the localization of tumors (Amreddy et al., 2018).

Nanoparticles (NP) can play a significant role as a solvent-based drug delivery
system. In addition, they have many other specific advantages, such as enhanced of
permeability, stability, biocompatibility and targeted delivery of anticancer agents to
overcome cancer-related drug resistance (Sutradhar & Amin, 2014; Dadwal, Baldi, &
Kumar Narang, 2018). Numerous types of NPs, both organic and inorganic, have
already been extensively used in the clinical treatment of several cancer types, includ-
ing pancreatic, breast, ovarian, and prostate cancers (Alimoradi., Greish, Barzegar-
Fallah, Alshaibani, & Pittala, 2018; Wang et al., 2018; Zhao et al., 2019).
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Polyethylene glycol (PEG), as a water-soluble polymer, is one the most widely used
non-ionic polymer in the field of polymer-based drug delivery (Knop, Hoogenboom,
Fischer, & Schubert, 2010). Numerous clinical trials investigated PEGylated low molec-
ular weight drugs/liposomal derivatives/thermo-sensitive conjugates and nanoparti-
cles as efficient anticancer therapy. For example CALLA 01 (PEGylated cyclodextrin
nanoparticle) is in clinical phase | for solid tumors (Lee, Yoon, & Cho, 2013). It was
reported, that thiazole derivatives complexes with PEG-based polymeric carriers caused
apoptotic-like changes in lymphoma cells (Popovych et al., 2021).

The purpose of this work was to investigate the effect of thiazole derivative BF1,
conjugated with polymeric-containing carriers poly(VEP-co-GMA)-graft-mPEG (Th1),
poly(PEGMA) (Th3) and poly(PEGMA-co-DMM) (Th5) on the activity of enzymes of the
antioxidant defense system of lymphoma cells.

MATERIALS AND METHODS

The study was performed on white wild-type male mice (n = 45; 20-30 g) with
grafted NK/Ly lymphoma. All manipulations with animals were conducted in accordance
with General Ethical Principles of Experimentation on Animals approved by the First
National Congress on Bioethics (Kyiv, Ukraine, 2001) and the European Convention for
the Protection of Vertebrate Animals used for Experimental and Other Scientific
Purposes (Strasbourg, France, 1985), as well as approved by the Ethics Committee of
Ivan Franko National University of Lviv, Ukraine at the beginning of the research
(Protocol of 01.05.2021 No 19-05-2021) and after the completion of the study (Protocol
of 01.12.2021 No 26-12-2021).

Ascites tumor cells were passaged by intraperitoneal inoculation of 10—15x10° cells
to mice. Ascites was drained from the abdominal cavity of anaesthetized mice with ster-
ile syringe on 7-10 day after the inoculation. For determination of the antioxidant
defense systems activity, enzymes ascites from 5 different mice were used for each
group of experiments.

The initial 10 yM solution of thiazole derivative BF1 was synthesized at the
Department of Organic Chemistry of lvan Franko Lviv National University and the PEG-
containing carriers were synthesized at the Department of Organic Chemistry of the
Lviv Polytechnic National University, as described earlier (Mitina et al., 2020; Finiuk
etal., 2017).

Water dispersions of polymeric carriers (PC) on the basis of poly(VEP-co-GMA)-
graft-mPEG (Th1), poly(PEGMA) (Th3) and poly(PEGMA-co-DMM) (Th5) and their
complexes with the BF1 derivative were prepared in two different ways: 1) PC and BF1
were dissolved in dimethyl sulfoxide (DMSO), and the solutions were subsequently
transferred in water (Th2, Th4, Th6) or 2) BF1 solution in DMSO was added to PC water
solution (Th12, Th14, Th16). Three groups of chemical compounds were prepared: 1st
group — BF1 (10 mM), Th1 (1 g/100 mL) Th2 and Th12 (Th1 (1 g/100 mL) + BF1
(0.03 g/100 mL) prepared in two different techniques), 2nd group — BF1 (10 mM), Th3
(1 g/100 mL), Th4 and Th14 (Th3 (1 g/100 mL) + BF1 (0.03 g/100 mL) ) prepared in two
different techniques) and 3rd group — BF1 (10 mM), Th5 (1 g/100 mL), Thé and Th16
(Th5 (1 g/100 mL) + BF1 (0.03 g/100 mL)) prepared in two different techniques) and
added to the lymphoma homogenate with duration of incubation 10 min. Other explana-
tions see in the Table.
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Structure of the investigated substances used in experiments
CTpykTypa AocnigKyBaHMX PeYOBUH, IKi BAKOPUCTOBYBanu B gocnigax

Complexes
Name of sample  Thiazole derivative Polymeric carrier Preparing Preparing
techniques 1 techniques 2
Control - - - -
BF1 + - - -
Th1, Th3, Th5 = * - -
Th2, Th4, Th6 - — + =
Th12, Th14, Th16 - = — +

To measure the activity of SOD, CAT and GSH-Px, lymphoma cell samples were
frozen in a freezer chamber to -20 °C and subsequently used for investigation.
Superoxide dismutase activity was measured by the method described by V. Kostyuk
et al. and enzymatic activity was expressed as unit SOD/mg protein (Kostyuk,
Potapovich, & Kovaleva, 1990). Catalase activity was measured spectrophotometrically
by the method described by M. Korolyuk et al. and the activity of CAT was expressed
in nmoles of H,O,/minxmg of protein (Korolyuk, lvanova, Mayorova, & Tokaryev, 1998).
Glutathionperoxidase (GPX) activity was measured by the method of Moin and
expressed in yM of G-SH/minxmg of protein (Moin, 1986). Protein concentration in
each specimen was determined by the method of O. Lowry et al. (Lowry, Rosebrough,
Farr, & Randall, 1951).

The MS Excel-2013 and Statistica programs were used for statistical analysis of
obtained results. To assess the reliability of difference between statistical characteristics
of two alternative sets of data, Student’s coefficient and Mann—Whitney test were calcu-
lated. To determine statistically significant differences between the means of independent
investigation groups, one-way analysis of variance (ANOVA) was used. The difference
was considered to be significant at P <0.05.

RESULTS AND DISCUSSION

ROS play a vital role in fundamental physiological processes, such as production
of hormones, modulation of protein functions, regulation of cell signaling and inflamma-
tion, but in many pathological states their level are over elevated and can induce the
non-specific damage of DNA, some proteins and lipids and increase the risk of mutating
cellular DNA. Antioxidant enzymes including SOD, CAT and GPX are highly specific,
with high affinities and rates of reaction that decompose ROS with a high efficacy.

It was reported that thiazole derivatives produce their cytotoxic effect through the
effect on the activity of antioxidant system (Shalai et al., 2019), while polymeric carriers
are widely used to improve the efficiency and water solubility of antitumor drugs,
increase their biocompatibility and delivery. Thus, the aim of our work was to evaluate
the effect of PEG-containing PCs and their complexes with thiazole derivative BF1 on
the activity of key enzymes of the antioxidant system in lymphoma cells.

Superoxide dismutase is an enzyme that converts superoxide (O,™) to H,O.,.

Figure 1 represents the results of SOD activity of the investigated substance BF1,
pure polymers poly(VEP-co-GMA)-graft-mPEG (Th1), poly(PEGMA) (Th3) and
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poly(PEGMA-co-DMM) (Th5) and complexes of the substance with the polymers (Th2,
Th12, Th4, Th14, Th6é and Th16) in NK/Ly cells. The control level of SOD activity in
lymphoma was in the range of 433-511 active units/minxmg of protein.
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Fig. 1. The effect of thiazole derivative (BF 1), pure polymeric carriers (Th1, Th3, Th5) and complexes of BF1
with PCs (Th2, Th4, Th6 and Th12, Th14, Th16) on the activity of superoxide dismutase in lymphoma
cells. (A) The left panel represents the effects of BF 1, the pure polymer based on poly(VEP-co-GMA)-
graft-mPEG (Th1) and its complexes with BF1 (Th2 and Th12) compared to control. (B) The middle
graph represents the effects of BF1, the pure polymer based on poly(PEGMA) (Th3) and its com-
plexes with BF1 (Th4 and Th14) compared to control. (C) The right graph represents the effects of
BF1, the pure polymer based on poly(PEGMA-co-DMM) (Th5) and its complexes with BF1 (Th6 and
Th16) compared to control. The control level of the enzyme activity is assumed as 100 %. M + m;
n=5*#-P<0.05; *, #_ P <0.01 (* — for Students’ t-test, # — for U-test Mann—Whitney)

Puc.1. Bnnue noxigHoro Tiasony (BF 1), nonimepHux Hociie (Th1, Th3, Th5) i komnnekcis BF1 Ta nonimepHnx
HociiB (MH) (Th2, Th4, Th6 and Th12, Th14, Th16) Ha aKTMBHICTb CynepoKCUAANCMYTa3u KNiTUH Nim-
domu. (A) Ha nisomy rpaciky 3o6paxeHo Bnnvs BF1, nonimepHoro Hocis poly(VEP-co-GMA)-graft-
mPEG (Th1) i ixHix komnnekTiB (Th2 ta Th12) nopiBHSHO 3 KOHTponem. (B) Ha cepegHbomy rpadiky
300paxeHo BnnuB BF1, nonimepHoro Hocisg poly(PEGMA) (Th3) Ta ixHix komnnekTiB (Th4 Ta Th14)
nopiBHaHO 3 koHTpornem. (C) Ha npaBomy rpadiky 3o6paxeHo BnnuB BF1, monimepHoro Hocis
poly(PEGMA-co-DMM) (Th5) Ta ixHix komnnexTis (Th6 Ta Th16) nopiBHAHO 3 KOHTPONem. KoHTponbHui
piBEHb aKTUBHOCTI eH3uMy npuiHaTuidi 3a 100%. M £ m; n = 5. *, # — P<0.05; **, # —P<0.01 (* — gns
kpuTepito CTblogeHTa, # — onsa Tecty MaHHa—YiTHi)

BF1 significantly increased the activity of SOD after 10 min of incubation with lym-
phoma cells by 17 % (Fig. 1A; P <0.05), 29% (Fig. 1B; P <0.05) and 23% (Fig. 1C;
P <0.01), compared to control meaning Complexes Th2 and Th12 significant elevated
the level of enzyme by 24 % and 24 %, respectively (Fig. 1A, P <0.01). The activity of
SOD significantly increased under the effect of Th4 and Th14 by 35 % and 29 % (Fig. 1B,
P <0.01 and P <0.05), respectively. Both complexes Th6 and Th16) significantly ele-
vated the level of the investigated enzyme by 29 % (Fig. 1C, P <0.01 and P <0.05).
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The availability of PCs in complexes Th2, Th12, Th4 were contributed to the
increase in the significance of the substance effect on SOD activity. There were no sig-
nificant changes in the levels of SOD after the influence of pure polymeric carriers Th1,
Th3 and Th5 in lymphoma cells.

CAT catalyzes the dismutation of hydrogen peroxide (H,0,) into water and molecu-
lar oxygen and frequently downregulates in tumor cells compared to normal of the same
origin (Shalai, Mandzynets, Grenyukh, Finiuk, & Babsky, 2017).

Figure 2 illustrates changes in the activity of CAT in the lymphoma cells under the
action of BF1, pure PCs and their complexes. The control level of CAT activity was
0.006-0.0084 nmol of H,O,/minxmg of protein. It was found that BF1 significantly
reduced the activity of CAT by 11 % (Fig. 2A, P <0.05), 15 % (Fig. 2B, P <0.05) and
12 % (Fig. 2C, P <0.05 and P <0.01) compared to control. The activity of CAT signifi-
cantly decreased under the effects of Th2 and Th12 by 17 % and 12 % (Fig. 2A, P <0.05
and P <0.01); Th4 and Th14 by 23 % and 22 % (Fig. 2B, P <0.05 and P <0.01); Thé and
Th16 12 % and 16 % (Fig. 2C, P <0.05), respectively. Interestingly, a more significant
influence was noticed under the action of complexes Th2, Th12 and Th4 compared to
BF1 effect. Pure PCs (Th1, Th3, Th5) did not change the activity of CAT (Fig. 2).
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Fig. 2. Effect of thiazole derivative (BF1), pure polymeric carriers (Th1, Th3, Th5) and complexes of BF 1 with
PCs (Th2, Th4, Th6 and Th12, Th14, Th16) on the activity of catalase in lymphoma cells compared to
control. The control level of the enzyme activity is assumed as 100 %. M+ m; n = 5. *, # — P <0.05; **,
# _ P <0.01 (* — for Students’ t-test, # — U-test Mann—-Whitney). For further description, see Fig. 1

Puc. 2. Bnnue noxigHoro Tiasony (BF 1), nonimepHux Hociie (Th1, Th3, Th5) i komnnekcis BF1 Ta nonimepHmnx
HociiB (MH) (Th2, Th4, Th6é and Th12, Th14, Th16) Ha aKkTUBHICTb KaTanasu KniTuH nimcdommn
NOPIBHSIHO 3 KOHTPONeM. KOHTPOMbHWIA piBEHb aKTUBHOCTI €H3uMy NpuiiHaTuid 3a 100%. M+ m; n = 5.
* # - P <0,05; **, # — P <0,01 (*~ ansa kputepito CTblogeHTa, # — ansa Tecty MaHHa—YiTHi). IHwi
NOSICHEHHS! AMB. Ha puc. 1
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The main function of GPX is destruction and inactivation of hydrogen peroxide and
toxic oxygen compounds — hydroperoxides, using reduced glutathione (GSH) as an
electron donor.

Figure 3 shows changes in the activity of GPX under the action of BF1, pure PCs
and their complex. The control level of the enzyme was 1.25-3.01 nmol GSH/minxmg
protein. It was found that the activity of GPX significantly decreased under the action of:
Th2 and Th12 by 17 % and 16 % (Fig. 3A, P <0.05 and P <0.01); Th4 and Th14 by 35 %
and 26 % (Fig. 3B, P <0.05 and P <0.01); Th6é and Th16 by 48 % and 47 % (Fig. 3C,
P <0.05 and P <0.01), respectively, while BF1 significantly decreased the level of the
enzyme by 21 % (Fig. 3A, P <0.05 and P <0.01), 27 % (Fig. 3B, P <0.05) and 44 %
(Fig. 3C, P <0.05) vs control. Only one or three naked PCs — Th5 — significantly
decreased the activity of GPX by 27% (Fig. 3C, P <0.05) compared to control. No sig-
nificant changes between BF1 and complexes were recorded, but the influence on the
action of GPX was more significant under the action of complex Th4.
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Fig. 3. The effect of thiazole derivative (BF 1), pure polymeric carriers (Th1, Th3, Th5) and complexes of BF1
with PCs (Th2, Th4, Th6 and Th12, Th14, Th16) on the activity of glutathionperoxidase in the lym-
phoma cells compared to control. The control level of the enzyme activity is assumed as 100 %. M
m; n=5.* # - P<0.05; **, # —P<0.01 (* — for Students’ t-test, # — U-test Mann—Whitney). For further
description, see Fig. 1

Puc. 3. Bnnus noxigHoro Tiazony (BF1), nonimepHux Hociie (Th1, Th3, Th5) i komnnekcis BF1 ta nonimepHux
HociiB (MH) (Th2, Th4, Th6 and Th12, Th14, Th16) Ha akTUBHICTb rMyTaTIOHNEPOKCMAA3M KNiTWH Nim-
oMU NOPIBHAHO 3 KOHTpONeM. KOHTPOnbHNI piBEHb aKTUBHOCTI €H3MMY NpuitHATUIA 38 100%. M £ m;
n=5**%_-P<0,05 *, #_P <0,01 (* — ans kpuTepito CTbloaeHTa, # — ana tecty MaHHa—YiTHi). IHwWi
NOSICHEHHS AMB. Ha puc. 1

Thiazole derivatives are a promising group of compounds that show their efficacy
in antitumor, antiparasitic, antifungal, antimicrobial and antiproliferative activities (De
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Santana et al.,, 2018). Many of thiazole-containing drugs such as Abafungin, Ami-
phenazole, Brecanavir, Carumonam and many other are commercially available.

The main problem that limits a widespread use of thiazole derivatives as an antitu-
mor agent is its low solubility in water and many organic solvents, which pointedly
reduces their efficacy. Polymeric carriers are widely used to enhance the efficiency of
biological action of drugs, improve their biocompatibility and water solubility and addi-
tionally may reduce the total toxicity, enhance the accumulation of antitumor drugs in
cancer cells and tissues and improve their efficacy (Wang, 2017). So, the aim of our
work was to instigate the activity of antioxidant system under the influence of stable
complexes of polymers based on poly(VEP-co-GMA)-graft-mPEG, poly(PEGMA), and
poly(PEGMA-co-DMM) with poorly water-soluble substance BF1.

Earlier, it was reported that thiazole derivative BF1 demonstrated a high cytotoxic
action towards several tumor cell lines, increased the level of SOD, while the activity of
GPX and CAT decreased (Finiuk et al., 2017; Shalai et al., 2019). It was found that
under the action of substances BF1 in complex with all PEG-containing polymers based
on poly(VEP-co-GMA)-graft-mPEG(Th1), poly(PEGMA) (Th3) and poly(PEGMA-co-
DMM) (Th5) the activity of SOD significantly increased versus control, while, PCs
increased the significance of BF1 influence compared to pure substance from P <0.05
to P <0.01. Therefore, BF1 in complex with PCs directly or indirectly activated SOD
activity in lymphoma cells that may lead to the accumulation of H,O,, which is toxic for
tumor cells and can cause DNA breaks, apoptosis and reduce the intensity of glycolysis.
Thus, an elevated level of hydrogen peroxide is an early and crucial step towards com-
plexes-induced cancer cell death. A large amount of H,O,, which was formed due to an
increased activity of SOD, was inactivated by important AOC enzymes — KAT and GPX.
The affinity of GPX for H,O, is higher than that of catalase, so the first enzyme functions
more effectively at low concentrations of hydrogen peroxide, while at high concentra-
tions — the key role belongs to the catalase. According to the obtained results, the level
of CAT and GPX activity reduced under the effect of all investigated complexes com-
pared to control and were equal versus pure BF1 effect. PEG-PCs improved the signifi-
cance of BF1 influence on the investigated enzymes in NK/Ly cells compared to pure
thiazole derivative from P <0.05 to P <0.01. Also, there were no significant changes in
the activity of all enzymes of antioxidants defense under the influence of any PEG-
containing polymeric carriers.

Thus, thiazole derivative BF1 in complex with PEG-containing polymeric carriers
(Th2, Th12; Th4, Th14; Th6 and Th16) significantly changed the activity of the antioxi-
dant defense system. Complexes Th2, Th12 and Th4 increased the significance of BF1
influence on lymphoma cells, while pure PCs did not affect the level of the antioxidant
defense system enzymes.
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E®EKT HOBOCUHTE3OBAHOI'O NMOXIAHOIO TIA30MNY

TA WOro KOMMNMEKCIB 3 NONIMEPHUMU HOCIAAMUA HA AKTUBHICTb
EH3UMIB AHTUOKCUOAHTHOI CACTEMU 3AXUCTY KNITUH
MULLIAYOI NIM®OMU

M. B. lMonoesuy', 5. P. llanai', C. M. MaHO3uHeusb',
H. €. Mimina?, O. C. 3aiueHko?, A. M. Bab6cbkul'

1 JIbgigscbKull HauioHanbHUU yHigepcumem iMeHi leaHa ®paHka
syn. [pywescbkoeo, 4, Jlbeie 79005, YkpaiHa

2 HaujoHanbHul yHieepcumem “JIbgigcbka rnonimexHika”
nn. Cessmoeo KOpa, 9, Jlbeie 79013, YkpaiHa

O6rpyHTYBaHHSs. [lonepegHiMn OOCAIIKEHHAMU BCTAHOBMEHO BUPAXXEHY LMTO-
TOKCWUYHY Ait0 MOXiAHMX Tia3ony B KOMMIEKCi 3 NONIMEPHUMU HOCISIMU Ha MYyXMUHHI KIi-
TUHW, NPOTe He Bynu LMTOTOKCUYHMMU LLIOAO HEPAKOBUX KNiTWH in vitro. JocnigxeHo,
LLO NoxigHi Tiasony B KoHUeHTpauisax 10 i 50 mkM BnnvBanu Ha NPOOKCUOAHTHY 1 aHTU-
OKCUAAHTHI CcUCTEMM KNiTUH nimdomu in vitro. MeTa poboTu nonsirana y AOCNILKEHHI
BnnuBy noxigHoro Tiasony N-(5-benzyl-1,3-thiazol-2-yl)-3,5-dimethyl-1-benzofuran-2-
carboxamide (BF1) B komnnekci 3 nonimepHunmn Hocismmn poly(VEP-co-GMA)-graft-
mPEG (Th1), poly(PEGMA) (Th3) Ta poly(PEGMA-co-DMM) (Th5) Ha cTaH aHT1OKCK-
OaHTHoi cuctemm knitnH NK/Ly in vitro.

Matepianu ta MeToan. EkcnepMMeHTM BMKOHYBanu Ha Ginux muwlax-camusax
ankoro Tuny 3 npuwenneHot nimcgomoro NK/Ly. KnitmHu nyxnuHu npuilennoBanm
MULLIAM BHYTPiWHbOYEepPEeBHO. AcumMT Bigbupanu gpeHyBaHHAM 4epPeBHOI MOPOXHUHM
CTEPUNBHUM LWINPULOM Mig eTepHUM Hapkos3om Ha 7-10-Ty goby nicns iHOKynsuii.
OocnigxysaHni cnonykn BF1, BF1 + Th1 (Th2, Th12), BF1 + Th3 (Th4, Th14), BF1 + ThS
(The, Th16) y kiHueBin koHueHTpauii 10mkM gogasanu 0o AocnigHMX 3paskiB Ta iHKyOy-
Banu BnpogoBX 10 XB i BU3Ha4Yann akTUBHICTb €H3UMIB aHTUOKCUMAAHTHOMO 3axmMcTy
3rigHoO 3 MeToAMKaMu, ONUCaHNMK paHille.

Pe3ynbraTtu. BcTaHOBNEHO, WO BCi 4OCNILKYBaHI KOMMMEKCUM HA OCHOBI MOXIiAHOMO
Tiasony BF1 Tta nonimepHux HociiB poly(VEP-co-GMA)-graft-mPEG (Th2, Th12),
poly(PEGMA) (Th4, Th14) Ta poly(PEGMA-co-DMM) (Th6, Th16) y koHueHTpauii 10 MkM
Np13BOOUNN 4O NiABULLEHHS aKTMBHOCTI CyNepoKCUAANCMYTa3un, HAaTOMICTb 3HVDKYBanm
aKTMBHICTb KaTtamnasu i rmnyTaTioHnepokcmuaasn MOpiBHAHO 3 KoHTporem. Komnnekcu
Th2, Th12 i Th4 nigBuwyBanu OCTOBIPHICTb BNAMBY pevoBUHU BF1 Ha kniTMHM nim-
¢domm 3 P<0,05 go P<0,01. He 6yno 3adhikcoBaHO >XOOHOT LOCTOBIPHO| 3MiHWN B aKTMB-
HOCTi aHTUOKCUOAHTHUX €H3MMIB 3a il BiNlbHMX NOMiMEePHNX HOCIIB.

BUCHOBKM. [ PyHTYIOUMCL Ha pesyrnkTaTtax AoCHimKeHb, BCTAHOBMUM, LLO NOMiMEpHi
HOCIT B MOEAHAHHI 3 noxigHum Tiazony BF1 36inbLluyoTe 4OCTOBIPHICTL BMMMBY peYo-
BWHWN HA aKTMBHICTb CUCTEMW aHTMOKCUOAHTHOIO 3aXMUCTY KITUHWU NiMGOMU, a BifbHI
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noniMepHi Hocii He BMMMBaKOTb Ha aKTMBHICTb CynepokcuagoucMmyTasu, Katanasu Ta
rnyTaTtioHnepokcuaasun. OTpuMaHi gaHi MOXyTb OyTU BUKOPUCTaHI Y noganbLUMX 40CHTi-
[PKEHHAX KOMMIIEKCIB noxigHoro Tiasony Ta MNEM-BMiCHMX noniMepHMX HOCIIB sIK NOTEH-
LiNHUX NPOTUNYXSIMHHMX Npenaparis.

Knroyoei crioea: nimdoma, noxigHe Tia3ony, NOniMepHi HOCIi, NONiETUNEHiKONb,
aHTMOKCMAAHTHA CUcTEMa 3axnUcTy
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