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Abstract

This study was carried out to investigate the acute cutaneous enzymatic antioxidant activity of green tea ex-
tracts (GTE) on hairless mice skin after a signal exposure to ultraviolet B radiation. GTE has been in-

corporated at concentration of
joule/em’,

5, 25, 50 and 100 pg into hairless mice skin. Under exposure conditions of 1.0
impairment of cutaneous enzymatic activity was observed. Catalase and glutathione reductase were

significantly influenced in dose-dependent manner by GTE, however glutathione peroxidase and superoxide
dismutase were not affected. To measure inhibition effect of the GTE on lipoxygenase, 50 pg GTE extract
was added in vitro to arachidonis acid. GTE showed higher inhibition effect on 5-hydroxyeicosatetraenoic
acid (HETE) and 8-HETE than metalolic products of 12- or 15-HETE. The addition of 5, 25, 50 and 100 g
GTE inhibited the metabolite formation of S-HETE by 32, 52, 62 and 80%, respectively, and the metabolite
formation of 8-HETE by 36, 47, 70 and 84%, respectively.
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Fig. 1. Increases in epidermal lipid peroxidation of
hairless mice after a signal exposure to different in-
tensities of UV B radiation. Values are means+SD for
60 min.
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Fig. 2. Effect of GTE on catalase activity in the homo-
genates of control and UV B treated skin.
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Fig. 3. Effect of GTE on glutathione peroxidase activity
in the homogenates of control and UV B treated skin.
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Fig. 4 Effect of GTE on glutathione reductase activity
in the homogenates of control and UV B treated skin.
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Fig. 5. Effect of GTE on superoxide dismutase in the
homogenates of control and UV B treated skin.

Table 1. References value for enzyme activities in skin

9] GSH peroxidase2] &-AJo] 38.4+1.83 nmole
NADPH/mg protein/minel] B]3}o] Wheeler S¥o] o
2%+ GSH peroxidase2] 4-& 80.2 nmole NADPH/
mg protein/min 24 ¢F 20 A% =A Jelgo}. Su-
peroxide dismutase®] ¥Ale] A EH oo 7.3+
0.40 U/mg protein ol H]3] Fuchs 5°"2] superoxide
dismutase”} 4.34 U/mg protein2 <F7} =9k ou}, Mi-
yachi 5“2 Az} wrl= oh4 ko) o] Bals)
+ BHT, B-carotene, @ d-tocopherol} 72 31413} %)
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A= A A4sHE E8l4HE el malondialdohyde 2]
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A3 ZA3F A3 Fig. 60 Yebiigc). 22 39
443t A5 84 FHolM FHER [UC] ara-
chidonic acid®] tHAMiHE HPLCE £4)& ule] 2)3}
o arachidonic acid @ arachidonic acid®] thA} 4+E-9]
8-hydroxyeicosatetraenoic acid (8-HETE) % 5-hy-
droxyeicosatetraenoic acid (5-HETE)®] B f-A|7H 2.1,
9.1 % 148 mino)gly, 12Y 15 HETE?] % Z5F
2 Feld ¢ gsdoh zed wbge Eded 50pg
GTES #7}3to] nkg-A)21%F HPLCE #3]s5te] A
%l 5-HETE ¥ 8-HETE:= &A% FFidles AE & 4
20¢lch GTEY= 12 9 15-HETES] & Wl 59 8-
HETE%.4] arachidonic acid®] thA}& d#s}i=7lo g
Alg¥=lc} 229 = 2 GTE~} arachidonic acid®] o A}ol|
A1 12 % 15-HETEHX.ch= 5 % 8-HETEZ ofA}-} &
us) o] 291]7] WFel GTES] Gabol opE olrl:

sources catalase" GSH GSH s_upernxxde; References
peroxidase” reductasec”’ dismutased®

Total mouse skin 12.0 38.4 26.0 7.3 This study

Mouse dermis 7.0 14.3 Wheeler"”

Mouse epidermis 80.2 225 Wheeler™

Mouse skin 10.4 394 21.4 4.3 Fuchs et al.™

Total mouse skin 9.5 Miyachi™”

"“mol O,/mg protein/min.

“nmol NADPH/mg protein/min.
“nmol NADH/mg protein/min.
“U/mg protein.
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Fig. 6. HPLC profile obtained from ["C] arachidonic
acid metabolism by the soluble fraction of mouse ep-
idermis. (A), standard, (B), sample. [”C] arachidonic
acid (20 pM) was incubated for 30 min at 37°C with the
100,000X g supernatant fraction from homogenates of
mouse epidermis (400 ug of protein), in a mixture that
contained 100 mM Tris-HCl (pH 7.2) and 2 mM calcium
chloride, in the absence or presence of 50 pg GTE. Meta-
bolites were. extracted with ethyl acetate and separated by
HPLC. Fraction were collected and radioactivity was det-
ermined as described in Methods.
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acid®} tatel A Hxp5E-ge] S5l wet ¥
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Y
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Table 2. Effect of GTE on epidermal lipoxygenase ac-
tivity

Inhibition of metabolites formation (%)

Inhibitor
5-HETE 8-HETE
GTE ( S ug) 32 36
GTE ( 25 pg) 52 47
GTE ( 50 pg) 62 70
GTE (100 pg) 80 84

[“C] arachidonic acid (20 uM) was incubated for 30 min at
37°C with the 100,000x g supernatant fraction from mouse
epidermis (200~400 pg/protein), in an incubation mixture
that contained 100 mM Tris. HCl, pH 7.4 and 2 mM so-
dium chloride, in the present of different concentration of
GTE. Metabolites were extracted with ethylacetate and sep-
erated by HPLC.
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