Moldovan Research and Development Association

Civilian Research and Development Foundation
_________________________________________________________________________________________

Moldovan – U.S. Bilateral Grants Program

BGP Award # MC1-3005

Dr. Gonta, Maria V., State University of Moldova, Chisinau, Republic of Moldova
Prof. Mirvish, Sidney Solomon, University of Nebraska Medical center, Omaha, NE, U.S.A.


The Inhibition of Carcinogenic N-Nitroso Compounds Formation

in Simulated Gastric Juice
The main objectives of the project included elaboration of new methods for inhibition of carcinogenic nitrosamine (NNA) formation in simulated gastric juice, with the aim of decreasing the incidence of gastrointestinal cancer. In order to evaluate the potential risk factors in the gastric cancer incidence, the levels of nitrates, nitrites and nitrosamines in underground water, foodstuffs and tobacco products have been measured, and a retrospective epidemiological study focused on contribution of different sources of NNA to the gastric cancer incidence has been carried out. 

In order to evaluate the levels of nitrates and nitrites in Moldovan meat products, we studied boiled, semi-smoked and smoked sausages, and different types of frankfurters. Nitrates and nitrites were analyzed by using ion-selective electrodes (potentiometric method). The results have demonstrated that the highest levels of nitrates and nitrites are found in semi-smoked and smoked sausages, and hence their consumption could lead to higher risk of gastric cancer occurrence. Also, we analyzed nitrates and nitrites in all the types of Moldovan cigarettes. It has been established that the levels of nitrates in tobacco of Moldovan cigarettes varies from 2.59 to 16.27 mg/g of tobacco. The total amount of N-nitroso compounds (NOC) and their precursors (NOCP) in the studied cigarettes has been investigated by using a special TEA system at the University of Nebraska Medical Center (Omaha, Nebraska, USA). Also, 4 types of American frankfurters have been analyzed for total NOC and NOCP. The total amount of NOC in the studied frankfurters varies from 1.11 to 2.92 nmol/g. 

The kinetics of amine nitrosation has been studied in aqueous solutions. For determination of N-nitrosamine concentration, the spectrophotometric method based on absorption of NNA in UV region at 235 and 335 nm has been used. Then the kinetics of amine nitrosation in the presence of sodium dihydroxyfumarate (DFHNa) has been studied. It has been established that increasing DFHNa concentration leads to decreasing the rate of the studied process. Then the model elaborated has been completed stepwise by adding pepsin, trypsin, chymotrypsin and some bacteria to the system. The protein casein has been used as a source of NOCP, because the proteolysis of casein in the presence of pepsin leads to formation of peptones and free amino acids that can undergo nitrosation. We studied the influence of DHFNa on these models too, and demonstrated that DHFNa decreases the quantity of NOC formed. Reduction reached 10 to 70% as compared to control systems. In order to confirm these results, the inhibition activity of DHFNa and other wine constituents has been studied by detection of formed NOC on the TEA system at the University of Nebraska Medical Center. In our additional study we have demonstrated that DHFNa does not inhibit the enzyme activity for casein proteolysis. Using of these natural inhibitors could decrease the risk of development of gastric cancer.  

