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Introduction Isotope Ratio Mass Spectrometry (IRMS) can reveal a differences in isotopic composition of healthy 
and cancerous tissue, which reflects changes in basic pathways of cells metabolism. Study of the metabolic changes 
in cancer cells can lead to better understanding of carcinogenesis and reveal new therapeutic strategies.
Objectives The aim of the study was to assess the isotope ratios of nitrogen and carbon in samples of tumor tissues 
and healthy urothelium in patients with bladder cancer.
Materials and methods During the transurethral resection of bladder (TURB) samples of healthy urothelium 
and tumor tissues were selected from 18 patients. Before the resection samples were obtained by biopsy for histo-
pathological and IRMS studies. The latter samples were dried in a vacuum for 5 hours and placed with vanadium 
pentoxide in tin capsules, which have been folded and prepared for further investigations. The isotope ratios  
of nitrogen 15N/14N and carbon 13C/12C were measured with the use of Sercon 20-22 Continuous Flow Isotope 
Ratio Mass Spectrometer coupled with a Sercon SL Elemental Analyzer for simultaneous carbon-nitrogen-sulphur 
analysis. The 15N and 13C abundance was showed as delta () values, relative to international standards for nitro-
gen (atmospheric N2) and carbon (Pee Dee Belemnite) according to the formula;  (‰) = (Rsample/Rstandard – 1) 
* 1000, where Rsample and Rstandard are heavy/light isotopic ratios for the sample and international standard,
respectively. 
Results Fig. 1: Isotopic composition of nitrogen in investigated patients. Fig. 2: Isotopic composition of carbon in 
investigated patients.
Conclusions We observed isotopic differences between cancerous and non-cancerous tissue in patients with bladder 
cancer. There is nitrogen depletion and carbon enrichment in tumor samples, because of the changes in primary C 
and N metabolism such as increased glycolysis, glutaminolysis and nucleotide synthesis. IRMS can be useful tool 
for further investigations of metabolic abnormalities in bladder cancer.
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