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ABSTRACT

Although iron is crucial for many cellular processes, an excess iron causes oxidative
cell damage through reactive oxygen species (ROS) production. Nowadays, there is a
wide range of clinically used iron chelators for removal of toxic iron but none are free
from side effects. We have developed a new bidentate iron chelator, 1-(N-acetyl-6-
aminohexyl)-3-hydroxy-2-methylpyridin-4-one (CM1) that is DFP analogue and has
higher lipophilicity. Recently, characteristics and iron-chelating activity of CM1 have
been reported. Nevertheless, the anti-cancer activity and toxicity of this compound are
largely unknown. Interference of iron metabolism with chelators can lead to a
significant inhibition of cancer cell growth. In this study, we demonstrated toxicity of
the CM1 against human leukemic cells (HL-60 and U937), human hepatocellular
carcinoma cells (HepG2), peripheral blood mononuclear cells (PBMCs) and primary
hepatocytes in vitro, and also investigated its apoptogenic activity in the human
leukemic cells. The results showed that CM1 inhibited proliferation and metabolic
activity of the cancer cells but did not affect the normal cells. Flow cytometric data
clearly showed the dose and time-response of CM1-induced apoptosis in these cells,
which the CML1 arrested the cell populations in the sub-G; phase after 24 hours of
exposure. The cancer cells induced by the CM1 showed a significant decrease of
mitochondria membrane potential (Aym) and increase of caspase-2,-3,-8 and -9

activities. Acute toxicity study showed no death or treatment-related signs of mice at 5



g/kg of CM1 over 14 days. After mice had been orally administered with CM1 at 50 -
200 mg/kg for 90 days; all of them survived throughout the study, with no significant
changes in their clinical signs, hematological parameters, biochemical parameters,
organ weights and histological findings. Wild-type (WT) and pB-knockout (BKO)
thalassemic mice were fed with normal (N) diet and 0.2% (w/w) ferrocene-
supplemented (Fe) diet for 240 days and orally given the CM1 for 180 days. CM1
lowered levels of labile plasma iron (LPI) and non-transferrin bound iron (NTBI), but
not ferritin level in the Fe diet-fed mice. Importantly, the treatment did not affect blood
hemoglobin (Hb) level, white blood cell (WBC) and platelets (PLT) numbers in both
normal and iron overload conditions. The CM1 did not markedly elevate plasma
aspartate aminotransferase (AST), alanine aminotransferase (ALT) and alkaline
phosphatase (ALP) activities in the N diet-fed WT mice but it tended to increase their
levels slightly in the Fe diet-fed WT mice. The treatment did not markedly alter WBC
and PLT numbers, and Hb level in the BKO mice fed with N and Fe diets; however, the
compound slightly increased their levels of AST, ALT and ALP activities after 150
days. Pathological changes were not found in the heart, liver and spleen tissues. In
conclusion, CM1 could have anti-proliferative activity, significantly induce cell cycle
arrest and cell apoptosis in cancer cell lines, effectively chelated toxic irons but did not

develop side effects in BKO mice under normal and iron overload conditions.



