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ABSTRACT

The purpose of this study was to investigate the whitening effect of Angelicae dahuricae Radix water extract (ADWE)
by its application on artificial tanning spots which were induced by 1,500 mJ/cm’ of UVB radiation on the backs of
brown guinea pigs weighing approximately 450~500 g. Thirty p/ of ADWE, at each application, were applied twice a
day, 5 days a week, for 8 weeks to the guinea pigs. The artificial tanning spots were divided into 3 groups which were
vehicle control group [propylene glycol: ethanol: water (5:3:2)], positive control group (2% hydroquinone) and exper-
imental group (2% ADWE). The visible whitening effect and changes in melanin index were evaluated once a week.
On completion of the experiment, the animals were sacrificed under anesthetization, and the artificial tanning spots were
excised by biopsy punch and stained with Hematoxylin and Eosin (H&E) to observe histological change and also
stained with Fontana-Masson's silver (F-M) and S-100 to observe melanin pigmentation and melanocytes. In the gross
observation, the experimental group showed higher pigmentation than the positive control group but lower pigmentation
than the vehicle control group. Histological observation confirmed that ADWE had a positive whitening effect by show-
ing a lower distribution of melanin and melanocytes in the epidermis of experimental group than in the vehicle control

group.
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Fig. 1. Gross observation on depigmenting effect in brown guinea pig skin treated with Angelicae dahuricae Radix water extract for
8 weeks. A: before treatment B: after 8-week treatment, C: UVB irradiation + non-treatment group, VC: UVB irradiation +
vehicle [propylene glycol: ethanol: water (5:3:2)] application group, PC: UVB irradiation + 2% hydroquinone application group
E: UVB irradiation+2% Angelicea dahuricea Radix water extract (ADWE) application group.
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Table 1. Changes in melanin index of brown guinea pig
skin in 8-week experiment

Control Experimental
Weeks
vC PC E
0 665.0+49.1°  652.0+£50.3*  668.0+81.3"
1 659.0+49,2° 647.3+49.2*  661.0+83.0°
2 648.6+52.2" 641.8+45.6" 651.0+82.0
3 630.3+46.5"  615.0+42.9" 618.8+84.0°
4 607.3+47.6"  594.0+35.0° 596.5+80.9°
5 583.0+44.1°  565.3+£32.3"  573.8+84.4"
6 559.5+43.0" 537.0+39.6°  545.0+80.7*
7 537.5+£78.4"  507.7+£36.6" 515.3+78.4*
8 517.0+46.6° 479.7+37.7 488.3£79.8"

Values are the means+SD of 5 samples.

Unit: AU (Arbitrary Unit)

VC: UVB irradiation + vehicle [propylene glycol: ethanol:
water (5:3:2)] application group

PC: UVB irradiation + 2% hydroquinone application group
E: UVB irradiation + 2% Angelicea dahuricea Radix water
extract (ADWE) application group

Values with different superscripts in the same row are
significantly different (p<0.05) by ANOVA and Duncan's
multiple range test.
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Fig. 2. Histological observation on brown guinea pig skin treated with Angelicae dahuricae Radix water extract for 8 weeks. H&E
stain, x200, scale bar 250 um. N: Non-treatment group, VC: UVB irradiation + vehicle [propylene glycol: ethanol: water
(5:3:2)] application group, PC: UVB irradiation + 2% hydroquinone application group, E: UVB irradiation + 2% Angelicea
dahuricea Radix water extract (ADWE) application group.
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Ede SR J)rZ]riFZ‘ 2 ®I7F FAARE A el BEF] 10d00lM 345 ol 7H =A veid

< Hola ZHERAIRES] wide] Bt Aola B th AP MaFe d5 s skehe deid
o] HIRFA o Hslditt? FREY, 9, B¢k 1 < 3= 84 tyrosinase®] €/d3} melanosome

¥ W3} 55 gotrr] 9 s H&E I94ZEF e TTMHA AR dehd A4S
Stz e B39 ¥$7F Au|sA vERd W UVB Al 93] f2¥ brown guinea pige] 33
W, A EeFEE ExaME BuE ol ade o] Wepdaa JAPgwel BEPEE Loty ¢
HHE F JUTHFig. 2). 3l F-M g41& st dnjdos AEs Av A 8
Foll Suitizwe Wapd Ay 44 2 2% Ak

4. Hat-Ma FE FESHE Hlw 7t A vizARE) BlE St sia, d@
E-M G412 opd S50 Wejshs xidt gl depd d 35lo] 7]1A S (stratum basal)ellM] ZFAZ/A] oL
A2 Jasle] TR MAHE e AZe=r o) F X o UEhbth Adwe] Ae- iz
SEaL A0 AL d o g Q13 FFARRFL FA) Hlel depdas 2 o] A e AL w3 @

Journal of Environmental Health Sciences, Vol. 35(4)



422 Hde - A92

Fig. 3. Histological observation on depigmenting effect in brown guinea pig skin treated with Angelicae dahuricae Radix water
extract for 8 weeks. F-M stain, x400, scale bar 250 um. PC and E groups showed obviously lower melanin pigmentation in
skin epidermis than the VC group. Groups are the same as described in Fig. 2.

Table 2. Comparison of melanin pigmentation in brown guinea pig skin epidermis treated with test compounds topically for 8

weeks
Normal Control Experimental
Area
N vC PC E
Total (um?) 6489.8+460.3 7128.7+558.4 7108.9+204.0 7035.0+322.8
Melanin pigment (um?) 268.1+29.0 1275.7+40.4 386.7+37.1 510.0+£33.5
% of melanin pigment 2.7+0.5° 16.2+1.9° 4.0£0.4° 5.9+0.6"

Values are the means+SD of 5 samples.

N: Non-treatment group

VC: UVB irradiation + vehicle [propylene glycol: ethanol: water (5:3:2)] application group

PC: UVB irradiation + 2% hydroquinone application group

E: UVB irradiation + 2% Angelicea dahuricea Radix water extract (ADWE) application group

Values with different superscripts in the same row are significantly different (p<0.05) by ANOVA and Duncan's multiple range test.

2 A9 BEXE SR v53 oo s B F228 ©XTS 247} 4.0%, 5.9%2 itz H)

HAtHFig. 3). F9 W] "epd A4 AP E B 3 FoshAl @2 FXE UERITK(Table 2). o9} 2
B oz BAEP] fte] Fds Bl Z8W & A Wiz eSEEo] dEpdAd S oA
o) dapd M4 H2EA ¥R X 8)sI8AT A71E ZHE 7HAL e AeR M Hh
ST (16.2%) (2. 7% vlal f-2lsiAl =

o £2E Yo g UVBZF Wapd A &3t 5 WElHMEZ MM =X|5X Hln

AL RIT F AR, PR 2% ¥R I S-100 ©Ee AN E, FAZI2AE FolA
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Fig. 4. Histological observation on depigmenting effect in brown guinea pig skin treated with Angelicae dahuricae Radix water
extract for 8 weeks. S-100 immunohistochemical stain, x400, scale bar 250 um. PC and E groups showed obviously lower
production of melanocytes in skin epidermis than the VC group. Groups are the same as described in Fig. 2.

Table 3. Comparison of S-100 protein expression in brown guinea pig skin epidermis treated with test compounds topically for

8 weeks
Normal Control Experimental
Area
N vC PC E2
Total (pm?) 6183.8+397.3 7386.8+410.8 7378.9.+215.5 7231.9+262.8
S-100 protein (um?) 223.7+28.3 885.1£73.9 209.7+39.3 448.6+40.7
% of S-100 protein 1.8+0.4" 10.2+2.2° 3.0+0.6" 4.620.5

Values are the means+SD of 5 samples.
Groups are the same as described in Table 2.

Values with different superscripts in the same row are significantly different (p<0.05) by ANOVA and Duncan's multiple range test.

A=, o5 MEZHE fEs & @ depdAx
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guinea pig JFoA AZPAAE2] F= AP} S
Z7ts]o] AAFzte] s wlEEe] BEE T
B7F Q3 Choi 52 S-100 ©hf@o] £x]3k W
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gl vls)] WepdAErt 2 71AZ U] o
o] FFEN Y, FUNRTH Bx] D5FEE =X
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Zje] S-100 Thel HHAHA ¥R X3}
o} St 2(10.2%)> 245 (1.8%)0 &l §-2]3)
A e FXE Kol whd SRR 2% WA I
FEEE E¥S 27 3.0%, 4.6%2 0o Ztol
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