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Background. Thiazole-based molecules are promising anticancer candidates that 
disrupt the redox balance of tumor cells, but the impact of polymer carriers on their acti
vity remains poorly understood. This study evaluated how a 2-amino-5-benzylthiazole 
derivative (BF1) and its complex with a PEG-based polymer (Th4) influence reactive 
oxygen species (ROS) generation in Nemeth–Kellner lymphoma (NK/Ly) cells, using 
the free polymer (Th3) as a control.

Materials and Methods. NK/Ly lymphoma cells obtained from ascitic tumors in 
mice were incubated with BF1, the free polymer carrier Th3, or the BF1–polymer comp
lex Th4 at equal concentrations. After 30, 60, and 120 minutes of incubation, intracel-
lular ROS levels were evaluated by fluorescence microscopy using a ROS-sensitive 
probe, and fluorescence intensity was quantified with image analysis software. Group 
differences were assessed by standard statistical tests, and correlation analysis was 
applied to examine the relationship between incubation time and ROS levels.

Results. Treatment with BF1 led to a significant, time-dependent increase in intra-
cellular ROS compared with untreated control cells, indicating that this thiazole derivative 
effectively enhances oxidative stress in lymphoma cells. The free polymer Th3 did not 
cause meaningful changes in ROS at any time point, supporting its role as an inert carrier. 
In contrast, cells exposed to the BF1–polymer complex Th4 consistently showed a more 
pronounced elevation of ROS than those treated with BF1 alone at all incubation times. 
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Correlation analysis revealed a moderate positive association between incubation time 
and ROS levels for BF1, and a stronger positive association for Th4, suggesting that 
polymer complexation intensifies and prolongs ROS accumulation in tumor cells.

Conclusions. A 2-amino-5-benzylthiazole derivative markedly increases ROS  
levels in lymphoma cells, an effect further amplified by its polymer complexation without 
additional toxicity from the free carrier. These findings indicate that induction of oxida-
tive stress is a key mechanism of the derivative’s antitumor action. The inert nature of 
the free polymer confirms its suitability as a nanocarrier, while the enhanced ROS gene
ration supports further development of polymer-based thiazole formulations for cancer 
therapy.

Keywords:	 lymphoma, thiazole derivative, polymeric carrier, polyethyleneglycol, 
reactive Oxygen species

INTRODUCTION
Lymphoma is a malignant hematologic neoplasm of lymphoid tissue characterized 

by enlargement of lymph nodes and extensive accumulation of malignant lymphocytes 
in internal organs. Lymphomas are the most aggressive and most common form of 
hematologic malignancy, accounting for 55.6 % of all neoplastic diseases. The develop
ment of novel small molecules that selectively target malignant cells while sparing nor-
mal tissues remains a major objective in oncology. Thiazole-containing heterocycles 
have emerged as a particularly promising chemotype, exhibiting potent cytotoxic and 
pro‑apoptotic activity across a variety of tumor models, including hematologic malignan-
cies. Thiopyrano[2,3‑d]thiazole structures have been shown to suppress the viability of 
human leukemia T‑cells and glioblastoma cells via ROS‑mediated mitochondrial apop-
tosis and PARP‑1 inhibition, establishing thiazole scaffolds as promising candidates for 
anticancer drug design (Finiuk et al., 2022). 

A key mechanism underlying the antitumor action of many thiazole derivatives is 
modulation of cellular redox homeostasis and induction of reactive oxygen species 
(ROS). It was reported that representative thiopyrano[2,3‑d]thiazole derivatives induce 
accumulation of endogenous ROS, leading to mitochondrial dysfunction and apopto-
sis in leukemia models (Finiuk et al., 2022). This mode of action is consistent with 
the broader concept of redox‑based cancer therapy, where tumor cells characterized 
by elevated basal ROS and reprogrammed antioxidant defenses are pushed beyond 
their adaptive capacity by additional oxidative stress. Wang et al. reviewed the design 
principles and applications of ROS‑responsive drug delivery systems, emphasizing that 
ROS‑rich tumor microenvironments can be exploited for selective activation of thera-
peutics (Liang et al., 2016). Against this background, thiazole derivatives that enhance 
intracellular ROS generation represent rational tools for targeted redox modulation in 
cancer cells.

In parallel, polymer-based delivery platforms have been intensively developed to 
improve the pharmacokinetics, stability, and tumor selectivity of small‑molecule drugs. 
Folate-modified pH/ROS dual-responsive polymeric micellar systems have demon-
strated enhanced intracellular delivery and controlled release of doxorubicin in cancer 
cells, thereby increasing therapeutic efficacy while potentially limiting systemic toxicity 
(Dai et al., 2024). Other studies have shown that ROS‑responsive and actively targeted 
polymeric nanoparticles can further improve tumor selectivity and on‑demand activation 
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of chemotherapeutics in oxidatively stressed microenvironments (Zhang et al., 2021). 
These data provide a strong rationale for combining redox‑active thiazole derivatives 
with polymer carriers to modulate their cellular uptake, intracellular distribution, and 
ROS‑dependent mechanisms of action.

Despite these advances, experimental data on the interplay between newly syn-
thesized thiazole derivatives, polymer carriers, and ROS generation in lymphoma cells 
remains limited. Our previous studies showed that a thiazole derivative and its comp
lexes with PEG-containing polymeric nanoparticles significantly increase ROS genera-
tion in NK/Ly lymphoma cells, while maintaining the oxidative status of non‑tumor tissues 
within a tolerable range. Also, changes in bioenergetic characteristics and mitochondrial 
function of NK/Ly cells under the action of thiazole derivatives in complex with polymeric 
nanoparticles have been documented, suggesting that polymer-assisted delivery can 
significantly influence mitochondrial respiration and membrane potential in lymphoma 
cells (Ilkiv et al., 2022). However, a detailed quantitative analysis of time‑dependent 
ROS dynamics and the relative contribution of free versus polymer‑complexed thiazole 
derivatives in NK/Ly lymphoma cells remains incomplete.

In this context, the present study investigates the effect of a thiazole derivative 
(BF1) and its polymer complex (Th4) on intracellular ROS generation in NK/Ly lym-
phoma cells, using a free polymer (Th3) as a control carrier. Quantitative analysis of 
ROS levels over different incubation periods allows us to evaluate how polymer comp
lexation influences the pro‑oxidant activity of BF1, as well as the temporal dynamics of 
oxidative stress in tumor cells. By correlating incubation time with fluorescence-based 
ROS readouts, we aim to clarify whether polymer-assisted delivery enhances or modi-
fies the redox-dependent mechanism of BF1 compared to the free compound.

MATERIALS AND METHODS
The 2-amino-5-benzylthiazole derivative (hereafter referred to as BF1) was syn-

thesized at the Department of Organic Chemistry of Ivan Franko National University 
of Lviv. A polyethylene glycol (PEG)-based polymer carrier, a homopolymer of PEG 
methacrylate with a PEG side-chain molecular weight of 475 kDa (poly(PEGMA), here-
after designated Th3) was synthesized at the Department of Organic Chemistry of Lviv 
Polytechnic National University.

The compounds were dissolved in dimethyl sulfoxide (DMSO), and aqueous dis-
persions of a polymer nanoparticle, Th3, and its complex with BF1 (hereafter desig-
nated Th4), were used.

The Nemeth–Kellner lymphoma (NK/Ly) model, a transplantable murine lym-
phoma, was used in this study. The NK/Ly strain was obtained from the tumor strain 
collection of the Institute of Experimental Pathology, Oncology and Radiobiology of the 
National Academy of Sciences of Ukraine (Kyiv, Ukraine). Animal handling and experi-
mental procedures were conducted in accordance with the European Convention for the 
Protection of Vertebrate Animals Used for Experimental and Other Scientific Purposes 
(1998) and the Law of Ukraine “On Protection of Animals from Cruel Treatment”, as 
well as approved by the Ethics Committee of Ivan Franko National University of Lviv, 
Ukraine (Protocol of 01.06.2026 No 58-06-2026). The lymphoma was maintained in 
outbred male mice by intraperitoneal inoculation of 200 μL of ascitic fluid. The injected 
ascitic fluid contained 100–150 million tumor cells per 200 μL. Tumor growth was moni-
tored throughout the experiment, and the mice were weighed daily from the day of 
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lymphoma inoculation. Over the course of the experiment, the tumors increased in size 
over a period of 10–14 days, and the rate of tumor growth and body weight gain were 
monitored. In order to obtain ascitic fluid for further analysis, the ascitic tumor was 
drained. Drainage of ascitic fluid was performed when the body weight of the mice 
reached 140–170 % of their pre-inoculation body weight. Prior to the procedure, the 
mice were anesthetized with diethyl ether. The abdominal cavity was then drained using 
a sterile syringe. Tumor cell counts were determined using a Goryaev hemocytometer.

Intracellular ROS levels were assessed by fluorescence microscopy using dihydro-
ethidium (DHE), a fluorescent probe for ROS detection. The samples were incubated with 
DHE for 15 min, and the final dye concentration was 100 nM. Images were acquired using 
an Olympus IX73 inverted microscope equipped with a DP74 digital camera (Ilkiv et al., 
2022). Fluorescence microscopy was using an excitation filter of 540–585 nm, a 595 nm 
dichroic mirror, and a 600 nm emission (barrier) filter. Oxidized DHE products exhibit 
fluorescence with excitation and emission maxima within the ranges of 500–530 nm and 
590–620 nm, respectively (Ilkiv et al., 2022).

The incubation medium contained the following components (mM): KCl, 90.0; 
NaCl, 15.0; EGTA, 1.0; and HEPES, 10.0, adjusted to pH 7.4. Ascitic lymphoma cells 
were washed and diluted 10-fold in the incubation medium. BF1, the polymeric carrier 
Th3, and the BF1–Th3 complex (Th4) were added to the cell suspension at a final con-
centration of 10 μM. Rotenone (final concentration 5 %) was used as a positive control 
in a separate sample. Cells were incubated for 15 min at 37 °C. Following incubation, 
the cells were washed and stained with 10 μL of dihydroethidium (DHE), followed by an 
additional 15 min incubation at 37 °C. Several microliters of each sample were placed 
onto a microscope slide and covered with a coverslip. The preparations were examined 
using an Olympus IX73 microscope at ×12.6 magnification. Multiple fields of view were 
selected for analysis. Images were first acquired under bright-field illumination and sub-
sequently under fluorescence illumination. 

Changes in intracellular ROS levels were assessed by measuring fluorescence 
intensity. The photographs were analyzed using ImageJ software. After obtaining the 
quantitative indicators, the mean value was calculated using GraphPad Prism software. 
All data are presented as mean ± standard error of the mean (SEM). To determine sta-
tistically significant differences between the independent groups, a one-way analysis 
of variance (ANOVA) followed by Tukey4’s post-hoc test for multiple comparisons was 
performed. P < 0.05 was considered statistically significant. To determine the statisti-
cal relationships between the variables, Pearson correlation analysis was performed, 
and the statistical significance of the correlation coefficients was evaluated (P < 0.05). 
(Hazra et al., 2016).

RESULTS AND DISCUSSION
Quantitative analysis of intracellular levels of ROS under the influence of a thiazole 

derivative in complex with polymer carriers showed that treatment of cells with com-
pound BF1 at a concentration of 10 µM led to a 28.7 % increase in ROS production 
compared to control values (Fig. 1). This indicates a potential ability of BF1 to modulate 
the oxidative status of tumor cells. At the same time, the free polymer Th3 did not induce 
statistically significant changes in ROS levels in lymphoma cells, confirming its neutra
lity with respect to pro-oxidant processes and supporting its consideration as an inert 
carrier for bioactive molecules.
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In contrast, investigation of the Th4 complex revealed a more pronounced increase 
in ROS production – by 36.3 % relative to the values obtained for the free compound 
(Fig. 1). This trend may indicate changes in intracellular localization or the kinetics of 
BF1 uptake upon its encapsulation within the polymer matrix, which likely enhances its 
pro-oxidant activity.

To validate the sensitivity of our assay to ROS induction, we included rotenone 
(Rot), a mitochondrial complex I inhibitor widely used as a positive control for oxida-
tive stress (Li et al., 2003), in all experimental series. Rotenone treatment induced  
a marked increase in ROS levels compared with untreated control cells, confirming that 
the applied DHE-based fluorescence protocol reliably detects mitochondrial ROS over-
production in NK/Ly lymphoma cells.

Fig. 1.	 ROS content in lymphoma cells under the action of BF1, Th3 polymer carrier, BF1 + polymer carrier 
(Th4), and rotenone (Rot) after 30 minutes of incubation. M ± SEM; n = 5. *, # – P < 0.05; **, ## – 
P < 0.01 (* – vs Control, # – vs Rot)

Thus, the conducted studies demonstrated that treatment of cells with the BF1 
derivative is accompanied by a significant increase in intracellular ROS levels. This 
trend suggests a possible involvement of ROS as intermediate or effector components 
in the mechanism of action of the studied compound. The elevated generation of radical 
species may reflect activation of oxidative stress–dependent signaling pathways, mito-
chondrial dysfunction, or other processes that alter cellular redox homeostasis.

After 60 minutes of incubation of lymphoma cells with the tested compounds, treat-
ment with the BF1 derivative at a concentration of 10 µM resulted in a 32.5 % increase 
in ROS levels compared to the control. In contrast, the free polymer Th3 did not show  
a noticeable effect on ROS levels in lymphoma cells (Fig. 2).

Application of the polymer complex Th4 led to an even more pronounced increase 
in ROS levels – by 39.1 % (Fig. 2), indicating enhanced intracellular oxidative stress 
under the action of the complex. These results allow tracking of intracellular response 
patterns to Th4 exposure.

Fig. 3 presents changes in fluorescence intensity in NK/Ly lymphoma cells after 
120 minutes of incubation with the studied substances. After prolonged exposure, the 
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BF1 derivative showed a substantial increase in ROS levels by 35.4 % compared to the 
control, indicating persistence or even enhancement of its pro-oxidant effect over time.

The free polymer Th3 again did not cause statistically significant changes in fluo-
rescence intensity, consistent with the 60-minute incubation data and confirming its 
neutral effect on ROS levels.

The most pronounced increase in ROS was observed with the Th4 complex. After 
120 minutes of incubation, fluorescence intensity exceeded control values by 42 %, 
indicating intensified intracellular oxidative stress in the presence of the polymer com-
plex. This effect may suggest more efficient cellular uptake of the complex or a modi-
fication of the mechanism of action of BF1 when incorporated into the polymer matrix.

Fig. 2.	 ROS content in lymphoma cells under the action of BF1, Th3 polymer carrier, BF1 + polymer carrier 
(Th4), and rotenone (Rot) after 60 minutes of incubation. M ± SEM; n = 5. **, ## – P < 0.01; *** – 
P < 0.001 (* – vs Control, # – vs Rot)

Fig. 3.	 ROS content in lymphoma cells under the action of BF1, Th3 polymer carrier, BF1+ polymer carrier 
(Th4), and rotenone (Rot) after 120 minutes of incubation. M ± SEM; n = 5.; **, ## – P < 0.01; *** – 
P < 0.001 (* – vs Control, # – vs Rot)
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Correlation analysis revealed a positive relationship between incubation time and 
fluorescence intensity in NK/Ly lymphoma cells under the action of the BF1 derivative 
(Fig. 4). The correlation coefficient value of R = 0.69 (P < 0.05) indicates a moderate-to-
strong positive correlation, suggesting a gradual increase in intracellular ROS levels with 
increasing exposure time.

For the Th4 complex, correlation analysis demonstrated an even more pronounced 
direct relationship between incubation duration and ROS levels in tumor cells. The coef-
ficient value of R = 0.82 (P < 0.05) indicates a strong positive correlation, reflecting  
a substantial increase in fluorescence intensity with prolonged exposure to the complex 
(Fig. 4).

Fig. 4.	 Correlation analysis of the effects of BF1 and the BF1-polymer carrier complex (Th4) after 30, 60, and 
120 minutes of incubation (P < 0.05)

Compared to BF1, the Th4 complex provides a more intensive accumulation of 
ROS, which may result from increased bioavailability, enhanced penetration, or pro-
longed interaction of the active substance within the polymer carrier. This aligns with the 
hypothesis regarding a potentially enhanced therapeutic effect of the derivative upon its 
encapsulation.
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Within the scope of this study, the effects of the 2-amino-5-benzylthiazole derivative 
(BF1), the Th3 polymer carrier, and their Th4 complex on the ROS level in Nemeth–
Kellner lymphoma cells were comprehensively characterized. It was previously shown 
that BF1 is capable of significantly increasing ROS content in tumor cells, indicating its 
pro-oxidant properties (Ilkiv et al., 2022). Importantly, both the free form of BF1 and its 
complex with the Th4 polymer caused a statistically significant increase in the levels of 
lipid peroxidation products, which may indicate the initiation or intensification of oxida-
tive stress in the cellular environment.

Within the framework of this study, new experimental data were obtained, allowing 
a deeper understanding of the potential mechanisms of biological action of the studied 
compounds. It is essential to consider the chemical reactivity of ROS and their funda-
mental difference from other signaling molecules (Liu et al., 2023). The biological effects 
of ROS are largely determined by their concentration: at low concentrations, they act 
as regulators of intracellular processes, participating in the mechanisms of proliferation, 
differentiation, and signal transduction. Conversely, excessive accumulation of ROS 
leads to damage to cellular structures, including proteins, lipids, and DNA. An increase 
in ROS levels in oncogenic cells is associated with compromised integrity of genetic 
material and the development of carcinogenesis (Chen et al., 2025).

It is logical to assume that changes in ROS concentration directly correlate with 
structural and functional changes in the cell, particularly ultrastructural disruption, 
altered direction of differentiation, and activation of programmed cell death pathways. 
Excessive or uncontrolled generation of ROS can substantially disrupt the normal func-
tioning of cellular systems (Rivadeneira et al., 2025).

Our experimental results confirm that BF1 induces a significant increase in the 
total ROS level in NK/Ly cells compared to control samples that were not exposed to 
this derivative. This suggests that BF1 can modulate the oxidative status of the cell and 
potentially affect its viability and metabolic activity.

In the course of the study, it was found that under the influence of BF1, as well as its 
complex with Th4-polymer, the ROS levels in NK/Ly lymphoma cells increased signifi-
cantly compared to the control. This indicates that the induction of oxidative stress may 
be one of the key mechanisms of the cytotoxic effect of this thiazole derivative. At the 
same time, free Th3-polymer did not cause any changes in the level of ROS, which con-
firms the leading role of BF1 in mediating the biological effect, while the carrier polymer 
exhibits neutral properties. The increase in the levels of ROS after treatment of cells 
with BF1 and Th4-complex indicates the possible participation of the studied compound 
in the activation of apoptosis or other forms of programmed cell death, which is probably 
associated with DNA damage (Meriç et al., 2024).

It is particularly significant that the polymeric carrier in its unbound form did not induce 
an increase in the ROS level, demonstrating its good biocompatibility and the absence of 
negative effects on cellular metabolism. This aspect is of fundamental importance, since 
polymeric materials are widely used as nanostructured carriers for targeted delivery of 
therapeutic agents, and their own toxicity should be minimal (Jiaying et al., 2023)

Summarizing the obtained results, it can be argued that the activation of ROS gene
ration is an integral components of the antitumor mechanism of action of BF1 and its 
complex with the polymer carrier. These effects were not observed in response to the 
action of the free polymer, which further emphasizes the leading role of BF1 as the pri-
mary biologically active component. At the same time, the results indicate that polymer 
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carriers are capable of enhancing the effect of the derivative, probably by increasing its 
stability or prolonging its residence time in the cellular environment.

Taken together, our results extend current knowledge on thiazole derivatives as 
ROS‑modulating anticancer agents and demonstrate that polymer complexation can 
significantly amplify their pro‑oxidant activity in NK/Ly lymphoma cells. By clearly diffe
rentiating the inert behavior of the free polymer Th3 from the enhanced ROS generation 
induced by the Th4 complex, this study provides mechanistic evidence that polymer car-
riers may act not only as passive vehicles, but also as modulators of redox‑dependent 
antitumor effects. In a broader context, these data support the further development of 
polymer-assisted formulations of thiazole derivatives and other redox‑active small mole
cules as promising, prospective approaches for targeted oxidative stress modulation in 
hematologic malignancies.

CONCLUSIONS
A 2‑amino‑5‑benzylthiazole derivative (BF1, 10 µM) significantly elevates intracel-

lular ROS levels in NK/Ly lymphoma cells at 30, 60, and 120 minutes, indicating robust 
pro‑oxidant activity and redox modulation as a key component of its antitumor mecha-
nism. Complexation of BF1 with the PEG-based polymer (Th4) enhances and prolongs 
ROS accumulation in lymphoma cells, producing a greater increase in ROS than free 
BF1 at all time points and showing a stronger positive correlation between incubation 
time and ROS levels. These findings support the concept that targeted modulation of 
oxidative stress is an integral part of the anticancer potential of thiazole derivatives 
and justify further development of PEG-based polymer complexes of BF1 and related 
redox‑active small molecules as promising candidates for cancer therapy.
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ЧАСОЗАЛЕЖНА МОДУЛЯЦІЯ ВМІСТУ АКТИВНИХ ФОРМ ОКСИГЕНУ  
В КЛІТИНАХ ЛІМФОМИ ЗА ДІЇ ПОХІДНОГО ТІАЗОЛУ ТА ЙОГО КОМПЛЕКСУ  
З ПОЛІМЕРНИМ НАНОНОСІЄМ

Ярина Шалай1, Марта Ільків2, Юрій Коваль1,
Віра Будзин2, Андрій Бабський1

1 Львівський національний університет імені Івана Франка
вул. Грушевського, 4, Львів 79005, Україна

2 Львівський державний університет фізичної культури імені Івана Боберського 
вул. Костюшка, 11, Львів 79007, Україна

Обґрунтування. Тіазолові низькомолекулярні сполуки розглядають як пер-
спективні протипухлинні кандидати, оскільки вони здатні порушувати окисно-від-
новний баланс пухлинних клітин та індукувати окиснювальний стрес і опосеред-
ковану загибель клітин. Водночас полімерні носії розробляють для покращення 
доставки, стабільності й посилення внутрішньоклітинної дії біологічно активних 
сполук, однак їхній вплив на редокс-модулюючу дію тіазолових похідних у клітинах 
лімфоми залишається недостатньо вивченим. Метою цього дослідження було оці-
нити, як похідне 2-аміно-5-бензилтіазолу (БФ1) та його комплекс із полімером на 
основі поліетиленгліколю (Th4) впливають на продукцію активних форм Оксигену 
(АФО) у клітинах лімфоми Немета–Келлнера (NK/Ly) з використанням вільного 
полімеру (Th3) та ротенону як контролю.

Матеріали та методи. Клітини NK/Ly, отримані з асцитних пухлин у мишей, 
інкубували з БФ1, вільним полімерним носієм Th3 або комплексом Th4 в одна-
кових концентраціях. Через 30, 60 та 120 хв інкубації внутрішньоклітинний рівень 
АФО оцінювали методом флуоресцентної мікроскопії з використанням чутливого 
до АФО зонда дигідроетидію, а інтенсивність флуоресценції кількісно аналізували 
за допомогою програмного забезпечення. Відмінності між групами визначали за 
допомогою стандартних статистичних тестів, а кореляційний аналіз застосовували 
для оцінки зв’язку між тривалістю інкубації та рівнем АФО.

Результати. Обробка клітин БФ1 спричиняла достовірне, часозалежне під-
вищення внутрішньоклітинного рівня АФО порівняно з інтактним контролем, що 
вказує на ефективне посилення окиснювального стресу в клітинах лімфоми цим 
тіазоловим похідним. Вільний полімер Th3 не зумовлював суттєвих змін рівня АФО 
на жодному з часових інтервалів, що підтверджує його роль як інертного носія. 
Натомість у клітинах, інкубованих із комплексом Th4, на всіх термінах інкубації 
реєстрували більш виражене підвищення АФО, ніж за дії БФ1 у вільній формі. 
Кореляційний аналіз виявив помірний позитивний зв’язок між тривалістю інкуба-
ції та рівнем АФО для БФ1 і сильніший позитивний зв’язок для Th4, що вказує на 
посилення та пролонгацію накопичення АФО у пухлинних клітинах за умов комп-
лексоутворення з полімером.

Висновки. Похідне 2-аміно-5-бензилтіазолу істотно підвищує рівень АФО  
у клітинах лімфоми, а його включення до складу полімерного комплексу додат-
ково підсилює цей прооксидантний ефект. Отримані результати демонструють, що 
активація утворення АФО є ключовою складовою протипухлинної дії тіазолового  
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похідного, тоді як полімер-опосередкована доставка підвищує його редокс-модулю-
ючий потенціал. Посилене утворення АФО за дії комплексу обґрунтовує подальше 
вивчення комплексів тіазолових похідних з полімерними носіями як кандидатів для 
терапії пухлин спрямованою модуляцією окиснювального стресу.

Ключові слова:	лімфома, похідне тіазолу, полімерний носій, поліетиленгліколь, 
активні форми Оксигену
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