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Anti-oxidative activity of copper (II)-aspirin complex
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Since it was proposed that reactive oxygen species (ROS) is involved in the pathogenesis of various diseases,
superoxide dismutase (SOD) mimetic complexes have been intensively studied. We prepared a Cuz(aspirin)s
(Cuz(asp)4) consisting of Cu(Il) and aspirin that has been in use for many years as an antipyretic, an analgesic, and as
an anti-inflammatory agent. Also, Cu(salicylic acid)2 (Cu(sal)2) was used for comparison. The SOD mimetic activity
was examined by using cytochrome c, electron spin resonance (ESR) spectroscopic and ESR spin trap methods; the
activity of Cuz(asp)4 was almost equal to or less than those of Cu(sal)2 and CuSOg4. The in vitro antioxidant activity
was evaluated on the basis of the cell survival after ultraviolet B light (UVB) irradiation on an immortalized human
epithelial/keratinocyte cell line (HaCaT) and normal human dermal fibroblast (NHDF). The cell survival ratio was
found to significantly increase in the presence of Cuz(asp)s. Thus, the suppressive effect of ROS generation following
UVA irradiation in the skin of hairless mice, who received oral administration of the compounds for three consecu-
tive days, was found to be effective. The effect of Cuz(asp)s was significantly higher than that of Cu(Il) ion. Based on
the results, Cuz(asp)s4 complex was concluded to be a potent antioxidative compound in biological systems, and use-

ful to treat diseases due to the involvement of ROS.
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TN A LTI 72,

RREER

Cuz (asp) 4 & Cu(sal) 285D WL IR OWVET — & L 13T L7z, "2 X512, ESRARY MLOMHERLY,
THSERTIE, AMEEFRT A R THICANAL L CCuO M % & o T d LHEE L7ze SERDHEEME 2 Fig. 11TR L
720 F77, BALEL VAT OSIZ2METH 2 2 L Abh o7 Cus (asp) 4l WVTIE, Bkl o XM ERITIC L Y
ZOWERMEA L 720

(LI T & 0 - O T ZHE 2 3740 L 724525, Fig. 21073 & 9 1SSk B X O CuSO. DG IR IFIZRETH Y,
M T LI XD FEM LA R S - O I ZTEMEIZSOD D 60053 D 1 TH B Z LD ho7ze T72, ESREHED:
TR L2285 X 0, Mg RS X O CuSOMFEE: - 02 LB L, 02 ZiHET 2T EDM SR L Ko7

In vitro TOHBALIHEE O S O &5 H- % Fig. 38 & OFig. 41275 L7zo ALFMTFHIC X 0 534l L 72 Cu (D $54k 0 SOD
BEGEVE AR 2255 b, WisEPRS X O°CuSO413 UVB RS oA A2 2 A 12 LA S 720 Cu( L& asiiiar
YA E N, ROSEMELLD, DI, EENIBILWER ¥ ¥ 32 Bk &% FEAK L TROS O REE % #iH]

— 142 —



Trace Nutrients Research22:141-145(2005)
(A) (B)
0 0
\0( YO H ?
o//c‘\\o 0
& WSS bR
by V2
0 J\ (0]
0

Fig. 1 The structures of Cuz(aspirin)s (A) and Cu(salicylic acid)z (B) complexes.
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Fig. 2 Superoxide anion scavenging activity (SSA) of compounds Data are represented as means
(n=3) on the basis of Cu concentration.
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Fig. 3 Effects of Cuz(asp)s complex and its related compounds on the survival of the HaCaT cell.
The left side block column shows the control without UVB irradiation. The other columns list
the results for the groups treated with complexes and UVB irradiation. The indicated concen-
trations are based on Cu concentration. Data are expressed as the means * SD.s for 3
repeated runs. Significance: **p < 0.01, *p < 0.05 vs. control.
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Fig. 4 Effects of Cuz(asp)s complex and its related compounds on the survival of the fibroblast. The
left side of the black column shows the control without UVB irradiation. The other columns
are the results for groups treated with complexes and UVB irradiation. The indicated concen-
trations are on the basis of Cu concentration. Data are expressed as the means * S.D.s for 3
repeated runs. Significance: **p < 0.01, *p < 0.05 vs. control.
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