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Purpose: Metformin: A Therapeutic Opportunity in Breast Cancer? Metformin in Cancer Therapy: A New Perspective for an
Old Antidiabetic Drug? But there is few creditable studies have assessed the in vivo effects of metformin in cancer. We assessed
the usefulness of diffusion-weighted imaging (DWI) and bioluminescence imaging (BLI) in evaluating tumor response to
metformin.

Materials and Methods: A luciferase-engineered human breast cancer cell line MDA-MB-231 was inoculated into the
mammary fat pad of nude mice. Twelve female nude mice bearing tumors were divided into two groups. The mice in the
treatment group were administered metformin (2 mg/mL in drinking water on each day) after tumor inoculation, and the mice in
the control group were offered drinking water without any drug added. We performed 7T magnetic resonance imaging and
optical imaging every week, which included T1- and T2-weighted imaging, DWI, and BLI. After imaging, the tumors were
collected and subjected to histological analysis.

Results: Compared to the control group, the treatment group showed an obvious decrease in the mean bioluminescence
(photons/s) of the tumors and fewer metastases. DWI showed that the apparent diffusion coefficient (ADC) value of the treated
tumors increased gradually and was considerably higher than that of the control tumors, and there was a statistically significant
difference between the control and treatment groups. Histological examination confirmed the metastasis.

Conclusion: The growth and metastasis of MDA-MB-231 breast cancer may be inhibited by metformin. DWI and BLI have
great potential in the evaluation of the early response to metformin treatment. BLI has a high degree of sensitivity, is able to
detect micrometastases, can be used for tumor metastasis assessment in vivo.
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(B) Representative apparent diffusion coefficient (ADC) maps.
(A) Images of representative mice from the control and Images were obtained from 3-week-old tumors. The scale (from 0
treatment groups are shown from day O to 8 weeks after cell to 100) indicates signal intensity when the maximum value was
implantation. Tumor growth was monitored and quantified normalized to 100. Compared with the controls, the treated tumors
weekly by bioluminescent imaging (BLI). exhibited a significant increase in ADC values.
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