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Abstract

The preventive effects of 10 phenolic compounds and 9 non-phenolic antioxidants on mouse contact dermatitis were
investigated using an animal disease model of oxazolone-induced mouse ear edema in this study. With percutaeous administration
of phenolic compounds at the challenge at a dose of 0.13 mg/ear, the anti-contact dermatitis activities were significantly correlated
with the Fe®*-chelating activities but not with the O,” - -scavenging activities. In particular, compounds having galloyl moieties in
their chemical structures, such as (-)-epicatechin gallate, (-)-epigallocatechin gallate, and 1,2,3,4,6-pentagalloyl glucose, showed
strong anti-contact dermatitis activities and Fe**-chelating activities. Among non-phenolic antioxidants, iron-chelators, hydroxyl
radical-scavengers, and a lipoxygenase and cyclooxygenase inhibitor showed significant anti-contact dermatitis activities in mice.
Administration of iron (I11) chloride inversely enhanced mouse contact dermatitis. The percutaeous administration of non-phenolic
iron-chelators and (-)-epigallocatechin gallate also showed significant anti-inflammatory activities in a mouse model of arachidonic
acid-induced ear edema. Therefore, the iron-chelating activities of some phenolic and non-phenolic compounds are thought to be
extremely effective for the prevention of the inflammation caused by oxazolone-induced contact dermatitis in mice.
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Figure 1 Chemical structures of phenolic compounds.
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Figure 2 Correlations between preventive effects on mouse contact dermatitis and antio xidative activities of
phenolic compounds.

A; Anti-contact dermatitis activities (inhibition ratio, %, at 0.13 mg/ear, per cutem) versus FeZ*-chelating activities
(1M as EGCG at 0.033 mg/mL), B; Anti-contact dermatitis activities versus O, =-scavenging activities

(inhibition ratio, %, at 0.020 mg/mL). Alphabetical symbols in this figure correspond to those in Figure 1.

VIERER T I AINAT 4= F =L LTl THLND T == RUOREEREIT, v v A
NWTWAHHDEEZX LN TVWDLT, RIS, 7 RERZHEEICIHI Lz, BF) 7=/ —ilh,
TXRNUBREDOERERTHDL Y AR¥T T WEBEEOHEFEHOHL Z LPAHRESNTEY

FT—BERR 7 uatX S —EORERE L [18]. ZDIERIIA T DR L=~ 7 A ik

Table 1 Effects of some antioxidative and prooxidative compounds on mouse contact dermatitis.

Samples Ear swelling ratio, % (Inhibition ratio, %)
Control (oxazolone only) 100.0+ 4.1
Lipoxygenase and cyclooxygenase inhibitor
Phenidone 65.0 + 28.9* (35.0)
Iron-chelators
Bathophenanthroline sulfonate 69.7 £ 20.9* (30.3)
Deferoxamine mesylate 85.3+ 5.8* (14.7)
OH--scavengers
D-Mannitol 76.8 + 19.9* (16.0)
Sodium benzoate 57.8 + 22.5* (42.2)
Thiourea 41.8 £11.1*%* (58.2)
'O, OH--scavenger
L-Methionine 77.3 £30.0* (22.7)
10, -scavengers
[-Carotene 96.7 +24.8 (3.3
L-Histidine 104.6 + 38.3 (-4.6)
Prooxidative compound
FeCl, 121.2 +18.7* (-21.2)

Mean £ SEM. N=b5. Dose; 0.13 mg/ear, per cutem .
Statistically significant difference from the control value; * p<0.05, ** p<0.01.
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Figure 3 Preventive effects of iron-chelators on mouse
ear inflammation induced by arachidonic acid.

BS; Bathophenanthroline sulfonate, DM; Deferoxamine
Mesylate. Dose; 0.13 mg/ear, per cutem. Mean = SEM.
N=5. “Control” was treated with arachidoic acid only.
Statistically significant difference fromthe control value;
* p<0.05, ** p<0.01.
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