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Suppression of UVA-induced skin damage by topical application of zinc(Il) chloride

— In vivo real-time chemiluminescent assay —
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Recent increase of ultraviolet (UV) lights owing to the increase of ozone hole may induce enhancement of the skin
damage in all living systems on the earth. The harmful effects of UV exposure on the skin are supposed to associate
with the generation of reactive oxygen species (ROS), however, no direct proof of ROS production in the skin under
UV exposure was established. Recently, we reported first the in vivo detection and imaging of ROS generation in
the skin of live hairless animals following UVA exposure, using both the sensitive chemiluminescent probe (CLA)
and the ultralow-light imaging apparatus with a CCD camera. It was proposed that- Oz is formed spontaneously
and 10z is generated by UV A exposure in the skin of live mice. The method was applied to find suppressive agents
against skin damage by UV A exposure. The topical application of zinc(II) chloride suppressed the ROS generation
induced by UVA exposure even after the removal of Zn(Il) from the skin. The mechanism for suppression of skin

damage by Zn(Il) is now under investigation.
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BEEMER, TTIEHEVLHER V. b, ROSEDRIGICE ) RAT 2 ERENLERETO—T
(CLA)Y% vy, {E2RHEOMEIIIFRECCD 7 A 5 % % L7-MES LM ERE (NIghtOWL LB981, 77 v # X
V=V R) BEVZz, EEREMWICIE, 6 EFSOMEAT LAY AR H W, B (UVA) B4 (100 mW/ cm?
x 3min; 18 J/cm?) 121, Supercure RUVF -203S (ZE&EF) BV,

ANT VARG ARRY PNV E Y — U CREEEL, BEMEBICEILESI) (ZnCl) Z¥8A L. Zn()OBAEE L
T, ERHFICL D ZnkBEO 1 ERMAED 1/ 21CHYT 540 g Zn/5 cm? % V172, ZnCl ¥4 30, 60, 3 XUT1804
BICEERE FCRET 5 ZInCh2 F—¥THhRE L. 5612, UVAZBEH L%, EHICCLA®BIEBOREICE
i L CHES RO E % Blh L72o ROSOAERR KT L LR BEROENS S, Zod)OHIHIZHE % 340 L 72,

72, UVARS 1 HBOMRWBIZIZ LY, REEREOREICH$ % Zo)0MER) R 2 Hl5E Lz,
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UVARBSHC X BL5 R oA (Fig 1) & HMERDRIE (data not shown) 122 b2 ZnCl 2 BAT 5 &2
L DABICHE S hize Zo)ic & 2 RBEIH ORI, ZnClBAi % ORERBIEE Lz $2bb, ZnClB430
S ZnCl % BRET 5 & UVARETEIC BT 2 FRBBIAI R LT 5 720, ZnCl®A7 30505 T3 B K Lich
THIBRET B I00DH7 4 V7 —$RER LB A REL T LE Lz, —F, ZnCL¥A 6045 X 1718054
W2 ZnCl 2 BRET 5 L BRI RIGFRT 2729, ZnCL®A 6043 & UM 1804 T EEHBEF IR E L 72 Zn(hH?
ROSOER % R S ERMBELIHIL T b L E 272 (Fig 2)o
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Fig. 1 Suppressive effect of ZnCls application on ROS generation in the skin of hairless mice
(A) removal effect of ZnCly after ZnCls application (40 xg Zn/5 cm?) for 30min and
(B) removal effect of ZnClz after ZnClz application (40 xg Zn/5 cm?) for 60min (n=3 -
7). Each symbol represents as follows: (O): UV A-exposure, (&): ZnClz application and
UVA-exposure, (@) no UVA-exposure (intrinsic level), and (&): ZnClz application
alone.
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Fig. 2 Area under the curve (AUC) of the chemiluminescent intensity due to ROS genera-
tion in the skin of hairless mice treated with ZnClz and UV A-exposure
Control groups represent the data in the skin of hairless mice without treatment of
ZnCle. The skin was exposed to UVA light after removal of ZnClz (40 pg Zn/5 cm?)
applied for 30, 60, and 180 min (n=3-7). Each column represents as follows: (B): no
UV A-exposure (intrinsic level), ((]): UVA-exposure, (12 ZnCls application alone, and
(R): ZnCl; application and UV A-exposure.
Significance level; ¥p<0.01 vs control group.
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