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of diabetes among Middle Eastern countries. This study looks at the association between oxidative stress mark-
ers and Type 2 Diabetes Mellitus (T2DM) among Iraqi patients. 

The aim was to assess the oxidative stress markers at different stages of T2DM and present an explanation 
related to pathophysiological mechanisms of T2DM and its related complications that are underpinning.

Materials and methods. This research was ethically approved through the Medical Research Unit Com-
mittee at Al-Nahrain University and then conducted at Nineveh General Hospital from June to November 2023. 
A total of 234 subjects were recruited into the study, including diabetics and healthy controls, which was dis-
tinguished by the analysis of hemoglobin A1c, fasting blood sugar (FBS), superoxide dismutase (SOD), and 
glutathione peroxidase (GPx) indicators.

The biokinetics of the biomarkers, with respect to Hba1c, FBS, insulin, SOD, and GPx, were statistically 
analyzed according to standard laboratory procedures. ANOVA was conducted along with post hoc tests to 
estimate the levels of difference between the control and diabetic groups.

Results. The study reported a significant difference at the p< 0.05 level in the level of Hba1c, FBS, insulin, SOD, 
and GPx when the diabetic patients and the controls were compared, which has the measurements for oxidative 
stress. The results underscore the link between elevated oxidative stress and the severity of diabetic conditions.

Therefore, most trends related to oxidative stress markers among diabetic populations have been similar to 
those presented from regional and global data. It is a study that stresses the need for better means of diagnosis 
and full plans for managing diabetes, especially since monitoring oxidative stress is to be established in relation 
to the diagnosis and medical plan.

Conclusion. This, therefore, places markers such as SOD and GPx in the center of making this useful ob-
servation in determining and understanding the progression that diabetes has taken. This evidently emphasizes 
the need to appreciate the link of oxidative stress and diabetic complications, pointing out the necessity for 
preventive measurements and targeted therapies to improve patient outcomes.

ANTIPROLIFERATIVE EFFECTS OF MODIFIED NUCLEOSIDES 
AND NUCLEOTIDES ON CANCER CELL LINES

T. A. Zhukovets1, A. G. Sysa2, E. I. Kvasyuk2, O. V. Panibrat3

1Research Institute of Experimental and Clinical Medicine of the Educational Institution 
“Belarusian State Medical University”, Minsk, Republic of Belarus,

2International Sakharov Environmental Institute of Belarusian State University, Minsk, Republic of Belarus,
3Institute of Bioorganic Chemistry of the National Academy of Sciences of Belarus, 
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The relevance of research. The development of novel and effective therapeutic agents is of great importance 
in the fight against cancer. Modified nucleosides and nucleotides have shown promise as potential anticancer 
agents due to their ability to interfere with DNA and RNA synthesis, leading to cell cycle arrest and apoptosis. 

This study aimed to evaluate the antiproliferative effects of four such compounds: cycloC (cyclocytidine), 
cCMP (cyclic cytidine 3’,5’-monophosphate), araC (cytarabine), and araCMP (ara-cytidine-5’-monophosphate) 
on three cancer cell lines: HepG2 (hepatocellular carcinoma), HL-60 (acute myeloid leukemia), and K562 
(chronic myelogenous leukemia).

Materials and methods. The HepG2, HL-60, and K562 cell lines were cultured using standard protocols. 
Cells were seeded in 96-well plates and treated with varying concentrations of the modified nucleosides and 
nucleotides for 72 hours. Cell viability was assessed using a resazurin assay. The antiproliferative effects of the 
compounds were analyzed using the log-logistic model (ED50 as parameter) with four parameters. The model 
parameters, including slope, lower and upper limits, and ED50 values, were estimated and their statistical sig-
nificance was evaluated.

Results. A closer examination of the differences in the antiproliferative effects of the modified nucleosides 
and nucleotides across the three cancer cell lines revealed some interesting insights. In the HepG2 cell line 
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(hepatocellular carcinoma), cycloC and cCMP showed the strongest antiproliferative effects, with statistically
significant slope and ED50 values, while araC and araCMP had less pronounced effects. In the HL-60 cell line
(acute myeloid leukemia), cycloC, cCMP, and araC all exhibited significant antiproliferative activity, but
araCMP had a lower, non-significant ED50 value, suggesting it may not be as potent in this cell line. In the
K562 cell line (chronic myelogenous leukemia), cycloC and cCMP demonstrated the most potent antiprolifer-
ative effects, with significant slope and ED50 values, while araC and araCMP had lower, non-significant ED50
values, indicating they may not be as effective in this cell line.

Conclusions. These results suggest that the antiproliferative potency of the modified nucleosides and nucle-
otides may be cell line-dependent. CycloC and cCMP seem to be the most broadly effective, while araC and
araCMP show more variable effects across the different cancer cell types. Further investigation into the under-
lying mechanisms of action and optimization of these compounds for specific cancer subtypes would be valuable.
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