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Interaction of chemicals on the arylamine-induced DNA-damages has been studied to under-
stand the mechanism of the modulation on mutagenic and carcinogenic effects of arylamines.
N-Hydroxy-Glu-P-1, which was an active intermediate of environmental promuta/carcinogenic
Glu-P-1, was further activated through the enzymatic O-acetylation and O-sulfation in rat livers.
These reactions were catalyzed by cytosolic acetyliransferase and sulfotransferase, which require
acetyl CoA and phosphoadenosylphosphosulfate, respectively. Addition of t-butylhydroxy-
toluene, a food additive used for antioxidant, caused the decrease in the DNA binding of
N-hydroxy-Glu-P-1 in the cytosolic activating systems. Serum albumin also had similar in-
hibitory effect, but to a lesser extent. A well known endogenous scavenger, glutathione, also
effectively reduced the rate of the DNA binding, in the sulfotransferase-mediated system, whereas
the chemical had no inhibitory, but rather stimulatory effect on the acetyltransferase-mediated
activation of N-hydroxy-Glu-P-1, Similar enhancement was also observed with cysteine and
N-acetylcysteine, but non-peptide sulfhydryls, dithiothreitol and mercaptoethanol inhibited the
binding. The stimulative effect of peptide sulfhydryls depended on the concentration in the
reacting mixture. The highest binding was observed at 10 mM, and significant inhibition of the
DNA binding was observed at 1 mM, indicating the dual, inhibitory and stimulative, actions of
peptide sulfhydryls. These sulthydryls, however, had no stimulative effect on the enzymatic
O-acetylation of N-hydroxy~Glu-P-1, and the adduct formed was not distinguished from that
formed in the system without the sulfhydryls after the hydrolysis of the modified DNA into the
mono nucleoside adduct. These results indicate the peptide sulfhydryls have dual effects on the
activation of N-hydroxyarylamines: At the low concentration (1 mM) the compounds inhibited the
binding of arylamines to DNA probably as acting a scavenger of N-hydroxyarylamines, and at
higher concentrations (~10 mM), these chemicals may stabilize the reactive species formed by
O-acetyltransferase-mediated reaction and indirectly enhanced the DNA binding induced by the
activated form of N-hydroxyarylamines.
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Table 1.
ansferage-mediated binding system.

Requirementis for the reconstitution of the acetyl-transferase- and sulfotr-

Amounts of N-hyroxy-Glu-P-1bound to DNA

System

{(pmol/mg of DNA/30 min)

Relative percent

1. Acetylation

Complete 472 (100 )
minus acetyl CoA 13 { 2.7)
minus cytosol 4 { 08)
minus acetyl CoA and cytosol 2 ( 0.4)

. Sulfation

Complete Q0 (160 )
minus PAPS 6 ( 6.6}
minus cytosol 2 ( 2.2}
minus PAPS and cytosol 2 ( 2.2)
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Table 2. Effect pf chemicals on the cytosolic acetyl CoA- and PAPS-dependent
binding of N-hydroxy-Glu-P-1 to DNA

Amounts bound to DNA (pmol/mg of DNA/30 min}

Chemical
Acety]l CoA-dependent PAPS-dependent
None 472 {100 ) 140 (100.00
Glutathione 581 (123.1) 36 ( 25.7)
Methionine 282 ( 9.7 174 (124.2)
Butylated hydroxy toluene 52( 11.0) 19¢( 13.5)
Bovine serum albumin 315{ 66.7) 130 ( 92.8)
L-Cysteine 969 (205.3) 183 ( 80.7)
i-Cystine 451 ( 95.8) 161 (115.0}
N-Acetyl-L-cysteine 1400 (296.6) 96 ( 68.6)
2-Mercaptoethanol 2( 04) 65 ( 46.4)
Dithiothreitol 68 ( 14.4) 84 ( 60.0)

All chemicals used at 10 mM as final concentration, except bovine serum albumin

at 10 mg/m! incubation mixture.

Amounts bound to DNA
(%10 pmoi/mg of DNAI

Concentration dependant {mM)
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Table 3. Requirements for the reconstitution of N-acetyi-L-cysteine effect in acetyltransferase-

mediated binding system

System

Amounts of N-hyroxy-Glu-P-1 bound to DNA

(pmol/mg of DNA/30 min)

Relative percent

Complete
minus sulfhydryl
minus acetyl CoA
minus cytosol

minus sulfhydryl, cytosol and acetyl CoA

1311 {100.0)
463 { 34.5)
39 ( 30
17 ( 1.3}

9 ( 0.7
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