The mechanisms of total nutritional supplement-Nutrawell as a radiosensitizers to suppress lung cancer
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ABSTRACT
Background & aims: Non-small-cell lung cancer (NSCLC), the most common form of lung cancers, causes high mortality. Radiotherapy is an induction regimen generally applied to patients with NSCLC. In terms of total elimination of NSCLC, the treatment per se has limited efficacy and often gives rise to unwanted side effects, for example, radioresistance, cachectic symptoms and distant metastasis. Total nutrition is a new trend in cancer therapy, which has been used to support cancer patients in radiotherapy because of an overall radiosensitizing effect. 
Methods: Male C57BL/6JNarl mice were randomly divided into five groups: one group were treated with sham (control group), the one Lewis lung carcinoma-bearing group without any intervention (T group), three Lewis lung carcinoma-bearing groups receiving total nutrition formula administration (T+TNuF group), a local radiotherapy with daily fractions of 3 Gy in three fractions (T+R group) and the combination of TNuF and radiotherapy (T+R +TNuF group), respectively. The mice were monitored for the mean tumor volume, cachectic symptom and metastasis. Metastasis-related proteins were analyzed by immunofluorescence assay. ANOVAs were used for statistical analysis.
Results: Our results showed that the oral TNuF administration significantly suppressed tumor growth while activated apoptotic cell death in NSCLC-bearing mice under radiation. The TNuF supplement is shown able to increase body weight gain and mitigate radiation-induced cachexia. Molecular mechanism analysis revealed that TNuF downregulates EGFR and VEGF signaling pathways in tumor and lungs. The fact is that the expression of EGFR and VEGF was inhibited, resulting in inhibition of angiogenesis and metastasis. 
Conclusion: TNuF can enhance radiation-induced tumor death, mitigate radiation-induced cachexia and inhibit tumor cell distant metastasis through downregulation of EGFR and VEGF signaling pathways in NSCLC-bearing mice, suggesting that TNuF is an effective therapeutic supplement in synergy with NSCLC radiotherapy.
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