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Generation of reactive oxygen species by salicylate derivatives
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Summary

5-Aminosalicylate (mesalazine) and 4-aminosalicylate (PAS) are used for treatment of ulcerative colitis and for tuber-

culosis, respectively. Biological effects of these compounds were analyzed in relation to the generation of reactive oxy-

gen species. 5-Aminosalicylate/iron complex inactivated aconitase, the most sensitive enzyme to oxidative stress. The

inactivation required cyanide, an inhibitor of Cu/Zn SOD and cytochrome c oxidase, indicating that this compound

can generate superoxide anion radical as a principal product. 5-Aminosalicylate stimulated the autooxidation of Fe*

suggesting that this compound promoted the activation of dioxygen molecule by reduced iron. Salicylate and 4-amino-

salicylate were ineffective on aconitase activity and did not stimulate the autooxidation. Cellular damage by 5-amino-

salicylate can be partially explained by its transition metal complex-mediated generation of reactive oxygen species.
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Fig. 1 Structure of salicylate derivatives.
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Fig. 2 Reduction of Cu®* by ascorbate and salicylate derivatives.
Each compound was mixed with 0.15 mM CuSOs, 0.5
mM neocuproin-HCI and 10 mM Tris-HCI (pH 7.0) on mi-
croplate. Absorbance at 456 nm was measured by plate
reader. 4, ascorbate; A , 4-aminosalicylate; I, salicy-
late; @ , 5-aminosalicylate added.
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Fig. 3 Scavenging of DPPH radical by ascorbate and salicylate
derivatives. Each compound was mixed with 0.2 mM
DPPH in 100% ethanol. Absorbance at 516 nm was mea-
sured. 9, 5-aminosalicylate; A , salicylate; I, 4-amino-
salicylate; @ , ascorbate added.
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Fig. 4 Effect of salicylate derivatives and dipicolinic acid on the
autooxidation of Fe*". FeSO4 of 0.1 mM was incubated in
10 mM Tris-HCI (pH 7.0) at 37°C. Aliquot of 0.2 ml was
mixed with 0.05 ml of 1 mM bathophenanthroline disul-
fonate at the indicated time and the absorbance at 535
nm was measured. 4, no addition ; &, 0.2 mM salicy-
late; M, 0.2 mM 4-aminosalicylate; O, 0.2 mM dipicolinic
acid; @, 0.2 mM 5-aminosalicylate added.
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Fig. 5 Effect of dipicolinic acid deferiprone and salicylate com-
pound/Fe complexes on the activity of aconitase in the
presence of KCN. Yeast cells were permeabilized ac-
cording to the method reported previously”. Permeabi-
lized yeast cells (10 mg/ml) were mixed with 50 uM
FeSO4, ImM KCN and each compound at the concentra-
tion of 0.4 mM in 40 mM Tris-HCI (pH 7.1). After incuba-
tion at 37°C for 10 min, cells were collected by centrifu-
gation at 800 X g for 5 min and suspended in 50 mM
Tris-HCI (pH 7.1) containing 0.5 M sorbitol at the concen-
tration of 200 mg/ml. Aconitase activity was determined
by the coupling with NADP-isocitrate dehydrogenase.
Reaction mixture contained 5 mM citrate, 0.25 mM
NADP, 4 mM MgClz, 10 mU/ml of NADP-isocitrate de-
hydrogenase and 1 mg/ml of yeast. The increase in the
absorbance at 340 nm was recorded. Error bars indicate
Mean = SD (n = 3).
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Fig. 6 Time dependent inactivation of aconitase by 5-aminosalicy-
late/Fe complex in the presence of KCN. Experimental
conditions were similar to those described in Fig. 5 ex-
cept incubation time. 4, No addition; Il .1 mM 5-amino-
salicylate added.
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Fig. 7 Dose dependent inactivating effect of 5-minosalicylate in
the presence of 50 uM FeSOs and 1 mM KCN. Experi-
mental conditions were similar to those described in
Fig. 5. @, 5-aminosalicylate ; B, dipicolinic acid.
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