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Early prediction of resistance or response to chemotherapy in experimental neuroblastoma in vivo using magnetic resonance spectroscopy
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Proton magnetic resonance spectroscopy (1H-MRS) enables biochemical assessment of tissues and is increasingly used in cancer patients. We investigated the possibility of 1H-MRS to provide markers of response or resistance to chemotherapy in neuroblastoma. Suspensions of SH-SY5Y (p53wt) or SK-N-BE(2) (p53-/-) cells treated with etoposide, cisplatinum or irinotecan were examined by 1H-MRS and cell viability was assessed. In SH-SY5Y cells, cytotoxic treatment was associated with increased resonances from lipid methylene groups and polyunsaturated fatty acids, whereas total choline decreased in intensity, compared to other metabolites. The methylene/choline ratio correlated significantly with cell death (r=0.84, p<0.001). SK-N-BE(2) cells were resistant to all three drugs and treatment did not induce significant changes on 1H-MRS. In order to validate these findings, nude rats carrying SH-SY5Y or SK-N-BE(2) xenografts were treated for 4 days with irinotecan (5 mg/kg) or saline, and examined with 1H-MRS before and after 1, 2 and 3 days of treatment. In rats with SH-SY5Y tumors receiving irinotecan the methylene/choline ratio increased significantly after 2 days (5-fold increase, p<0.01), preceding tumor shrinkage (in mean -66 % on day 10, p<0.01). Contrary, irinotecan had no effect on the mean methylene/choline ratio in the SK-N-BE(2) group, and these tumors did not decrease in volume. Changes on 1H-MRS were absent in saline-treated tumors, which grew exponentially.

Conclusions:  Response or resistance to chemotherapy of experimental neuroblastoma is accurately predicted with 1H-MRS in vivo. We suggest that 1H MRS, which can be carried out with most clinical MR-scanners, should be investigated for its potential to non-invasively provide dynamical information about neuroblastoma patient response to cytotoxic treatment.
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