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ORIGINAL ARTICLE — CLINICAL ONCOLOGY
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AIM

Verification whether the mitochondria of breast cancer
cells (4T1 cell line) could be an important target for agents
such as: metformin (MET, the most widely used medication
for type 2 diabetes) methylglyoxal (MG, a product of
carbonyl stress in patients with diabetes) and X radiation
(used in radiotherapy).

HYPOTHESIS

Carbonyl stress combined with X rays
increases  anti-cancer  properties  of
metformin via mitochondria under in vitro
conditions



EXPERIMENTAL CONDITIONS

Breast cancer cells (4T1 cell line)
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o i Metformin at 1.5mM

IC25
~ 24h of incubation

Methylglyoxal at 50uM
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X radiation at 2Gy/1min (1 min)




EXPERIMENTAL DESIGN
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Bioenergetics experiments were carried out on digitonin-permeabilized cells and the
following protocol was used throughout the experiments:

1GM (2mM; 0.8mM), 2D (1mM), 3P (2mM), 4S (1M), 5U (titration with FCCP), 6ROT
(1ImM) and 7ZAma (5mM).




RESULTS CELL VIABILITY

(MTT assay)
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00 | . P<0,001: Control vs. MET;
k Control vs. MG;
" Control vs. MET+MG;
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Data expressed as a mean + 95% Cl; n=8.
Statistical analysis: one-way ANOVA and Tukey tests



Table 1. Selected respiratory states and respiratory control ratios calculated for
breast cancer cells (4T1 cell line)

Term Control MET MG MET+MG

Routine 13.08 [8.97-17.64] 12.44 [9.42-15.14] 13.78 [12.26-24.29] 20.83 [20.03-22.29]

OXPHOS 1&ldl 116.55 [90.95- 96.00 [69.20- 14/7.04 [12/.40- 116.01 [90.09-
181.38] 133.82] 194.90] 147.47]

ETS I&II 142.03 [94.67- 118.01 [101.09- 174.42 [137.05- 135.51 [107.42-
230.85] 173.11] 255.25] 187.54]

OXPHOS 0.85[0.81-0.87] 0.84 [0.83-0.87] 0.89 [0.86-0.90] 0.83 [0.79-0.86]

coupling

efficiency

ETS capacity 0.86 [0.85-0.88] 0.87 [0.86-0.88] 0.89 [0.86-0.90] 0.85 [0.83-0.89]

efficiency

Data are shown as medians and interquartile ranges, n=6. All values of the oxygen consumption by
mitochondria of 4T1 cells, untreated or treated with 1.5 mM metformin (MET), 0.05 mM
methylglyoxal (MG) or both (MET+MG), were corrected by ROX (Residual Oxygen). Oxygen
consumption was expressed as pmol O, per second per 10° cells. There were no statistically
significant differences between the tested samples (Friedmann’'s test).
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Data are shown as medians, interquartile ranges and raw data, n=6;
Oxygen consumption was expressed as pmol O, per second per 1 million of cells.
There were no statistically significat differences between tested samples.
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Data are shown as medians, interquartile ranges and raw data, n=6;
Oxygen consumption was expressed as pmol O, per second per 1 million of cells.
There were no statistically significat differences between tested samples.



MAIN CONCLUSION

It seems that both [metformin and J
[methylglyoxal ](used at relatively low
concentrations; 1C25), when used under in
vitro conditions, may not reveal the
properties, which could be taken into
account when planning anti-cancer
therapies aimed at mitochondria as the
therapeutic target for these compounds
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