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second highest OCT1 expression is in the kidneys, 
being five-fold higher than in the small intestine. As 
metformin is a hydrophilic organic cation which is 
eliminated by the kidneys in more than 98% of the 
absorbed dose, the OCT1 polymorphism might play 
a significant clinical role in the therapeutic effect of 
metformin. Tzvetkov et al analyzed genetic polymor-
phisms in OCT1, OCT2 and OCT3 and their effects 
on metformin clearance. They found that the OCT1 
polymorphism induces low or absent reasorption 
of metformin in distal tubules leading to increased 
metformin excretion, this possibly accounting for a 
10% variation of metformin clearance.82

PERSPECTIVES

In vitro and in vivo studies strongly suggest that 

metformin could be a valuable adjuvant therapy 
in cancer treatment. It is noteworthy that the an-
tineoplastic effect of metformin was observed in 
therapeutic concentrations achieved in patients with 
type 2 diabetes and that this effect was observed in 
cancer cells originating from different tissues: nervous 
system, breast, colon and prostate (Table 1). Most 
likely, during the next few years further basic research 
and more clinical studies will support, or reject, the 
hypothesis that metformin has an important role as 
an antineoplastic agent.
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Table 1. Reported effects of metformin on different types of cancer cell lines

Type of cancer Proposed mechanisms of action Author (ref. number)

Breast Arrest in G1 and S phases
Cyclin D1 and Cyclin E reduction
MAPK and Akt inhibition
mTOR and EGFR expression decrease
S6 kinase inhibition

Zakikhani M et al	 (28)
Liu B et al	 (69)
Alimova IΝ et al	 (70)

Gliomas Arrest in G1 phase
Activation of caspase cascade

Isakovic A et al	 (26)
Vucicevic L	 (61)

Prostate Arrest in G1 phase
Cyclin A and cyclin B reduction
mTOR activity inhibition

Ben Sahra Ι et al	 (29)
Ben Sahra Ι et al	 (29)
Zakikhani M et al	 (50)

Colon Beta oxidation of fatty acids
Autophagy
S6 kinase inhibition

Buzzai M et al	 (27)
Algire C et al	 (83)
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