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Introduction and methodology 

The response of organisms to anticancer treatment is reflected in morphological and functional 

changes in treated volume as well as systemic and alterations. It may be also assessed by analyzing 

alterations in composition and concentrations of metabolites in body fluids, inter alia blood serum. 

The studied group consisted of 77 patients (median age 59) treated with radical radiotherapy or 

chemoradiotherapy in case of head and neck cancer (HNC).  Serum samples were collected before or 

during the first days of treatment and after the treatment or within the last three days of treatment.  

During the treatment patients underwent weekly medical (laryngological and endoscopic, sonographic 

of neck lymphatic system) examinations, laboratory blood tests and acute radiation syndrome (ARS) 

evaluation. 

Serum samples were measured on 400.13 MHz Bruker Avance III spectrometer using NOESY, 

CPMG and diffusion edited sequences with water presaturation. Acquired spectra were referenced to 

alanine signal and bucketed over the region 9.0 – 0.5 ppm with a bucket size 0.002 ppm. 

Multivariate projection techniques: principal component analysis, non-orthogonal and orthogonal 

partial least squares discriminant analysis and regression were exploited in order to find metabolic 

patterns reflecting response to treatment as well as to find correlations with available clinical and 

laboratory data. 

Results and discussion 

The directions of the highest variance in the NMR spectra are strongly influenced by the treatment 

itself but are independent of the treatment type (radiotherapy or chemoradiotherapy) and duration. 

Serum metabolic profiles show significant changes around 45th day after the start of the treatment: 

increased 3-hydroxybutyrate (3HBT) levels became significantly lower while signals from lipids and 

fatty acids start to increase. 3HBT can be used as an energy source (when blood glucose is low) for 

high-energy demanding processes connected to healing acute radiation syndrome and tumor necrosis 

cleaning in irradiated place. 


