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Analysis of photochemical activation of endogenic and environmental
N-nitrosamines and its photogenotoxicity and disturbance on cell functions
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3,600,000
N- N- (NPRO) N-
N- 37 10 , pH5 pH 11
UVA NPRO GC-TA GC—CG AT—GC UVA NPRO
DNA
6 NPRO UVA HaCaT cOMP coMP
N- N- UVA
DNA DNA DNA DNA

NO cGMP

UVA irradiated N-nitrosamines (N-nitrosoproline (NPRO), N-nitrosopyrrolidine

and N-nitrosomorpholine) was shown to be mutagenic towards S. typhimurium and human derived
keratinocyte cell line (HaCaT). Mutagenic activity of irradiated NPRO was maintained for over 10
days at 37 from pH 5 to pH 11. UVA activated NPRO induced point mutations of GC to TA, GC to CG,
and AT to GC in M13mp2 phage. Formation of photoadducts of UVA activated NPRO towards DNA was
observed under both aerobic and anaerobic conditions. Pyrrolidyl-dA and -dG adducts was isolated and

identified from DNA treated with NPRO and UVA. Increased production of cGMP was found in the UVA
irradiated HaCaT cells in the presence of NPRO. Disturbance of the signal transmission related to
CGMP might be caused. Phototoxicity of environmental and endogenous N-nitrosamine should be
considered for the environmental safety.
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