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The Effects of Baickbujasan Extract on the Skin Damage and

Pigmendation Induced by Ultraviolet Irradiation
Ji-Hoon Kim - Seong-Ug Hong

Objective : The purpose of this study is to examine the effects of Baickbujasan(BB) on the skin damage and
depigmentation.

Method : The inhibition of tyrosinase activity, melanogenesis and cell viability in cultured B16 melanoma cells
were measured. In order to test effects of reduction of melanogenesis, B16 F-10 mouse melanoma stem line was
employed to extract melanin from cultured cell, where BB was added or not, and was dissolved in alkali for
colorimetric analysis.

Also, in order to test skin alteration in C57BL/6 after UV irradiation, the animals were grouped into a UV
urradiation group and UV irradiation after BB application group. Dopa oxidase tissue staining was excuted to
invesitage the change in the distribution of active melanin cell.

The distribution of active melanin cell in inner skin of iNOS after damage from UVB irradiation and the
manifestation condition of P53 which takes part in natural death of keratinocyte were examined.

Result : The results indicate that BB has significant effects on tyrosinase activity, and melanogenesis in vivo
test. BB seems to reduce C57BL/6, external dermatological damage, for instance, erythematous papule, eczema,
loss of keratinocyte, reduction in pus, and relieves dermatological damages.

Conclusion : BB can be applied externally for UV protection and depigmentation.

Key words : Tyrosinase, melanogenesis, UVB, iNOS, p53, Baickbujasan
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Table 1, The Amount and Composition of BB

Extract
Herbal Name Scientific Name An(lg;l nt
Elie Typhonii Rhizoma 37.5
Ak Angelicae Dahuricae Radix| 37.5
HIKE Poria 37.5
whete Lithargurum 37.5
Total Amount 150

Abbreviation : BB, Baickbujasan.
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) 0.2 mo] EMo] &4 (100 units/m) 0.1
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A ¥ReAIZE 0,05% 3,3'-diaminobenzidine (DAB;
Sigma)¥} 0.01% HClo] ¥3FE 0.05M tris-HCl
4=89 (pH 7.4)9A A7l 3 hematoxylin
o2 thxHAs9t.

4) A SAAE

RolzAse Age] #4342 948 Optimas
5.2 (Optima Co,, USA)E o]43 M S A
e, ® A9 A Sigma plot 2000
(Sigma)g& E3F Student t test2 F-2AS AS3}

T, PC0.059] A% H4¢ AT,
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1. Tyrosinase &4 &M X5l

Tyrosinase 4 &4 A& AR 2,
FIBFFRE 1 mg/mlolA] 1510.7%, 2 mg/ml oA
25+2.0%, 4 mg/mloX 40%2.7%, 6 mg/mio|A
72£2,9%, 8 ng/miolA 92£1.7%, 10 mg/mi oA
108+3.5% o|¢lth (Fig. 1).
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Inhibition of Tyrosinase Activity (%)

Conc. of BB (mg/ml)
Fig. 1. The inhibition of tyrosinase activity by BB,

Abbreviation : Conc, concentration, BB, Baickbujasan
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2. Melanogenesis X3f

1) B16 /F10 mouse melanoma cell®] e

5 83}

AR FEES AzsA 4 BI6 [F10
mouse melanoma cell2 AHEU] ZH2A 3o
7k FHE RN, AxE 7L
Z ddEo] 99t} Dopa oxidase @4 F
99 AEY AN Ldopa EHHE0)
st JeRdTh A Ag 3 BI6 F-10
mouse melanoma cellA+ ZALA 35y dd
g Axd A E27t 2Aetglen, Dopa
oxidase 9A ZAF} L-dopa YW= 743
th olgd ZAE 1 ng/m AT wET} 2 ng/nl
Ag o o & #FE 5 ot (Fig, 2-A).

2) Melanogenesis #|3}]

UVB ZAF & [tk $28% AestA &
& B16 F-10 mouse melanoma celloj4]2]
melanogenesist 571G, olol vl HHf T
Bt 22]F9] melanogenesisi= 74381, 1 ng/
ml o)X 8+0.4%, 2 ng/miolA 31+£25%%2 FE-2
EHog oA d= AMER SAHHUG (Fig.
2-B).

3. UVB ZAl R O|& &4 28

1D 253-gele dukAel e w3t
UVB A} & UVEY 9% e H3ls 2,
QEZ oM EL F FH Tuky 7
&

(erythematous papule),

(=4

A2 F(purulent matter) 5 FEo] HFHYY
th g® BRo oz ol FAHIE 89
th. olo] g BBIoAE UVl Hla 3y
o] AL Aog HAFAUY (Fig. 3-A).
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Fig. 2. The inhibition of melanogenesis in B16 F-10 mouse melanoma cell by BB,

A. morphological changes,

D the decrease of black-melanosome (arrow) in BB-treated melanoma cell (Xx400).
@ the decrease of L-dopa positive reaction (arrow) in BB-treated melanoma cell (dopa oxidase stain, x400).
(® the magnification of L-dopa positive cell (dopa oxidase stain, x1000)

B. Inhibition of melanogenesis.

The melanogenesis by BB were significontly decreased (P ¢ 0.05)

Abbreviation : Con, no-treated group;
BB1, BB 1 mg/mi treated group;
BB2, BB 2 mg/ml treated group;
* P ¢ 0.05 compared with BBI.
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Uehgth, UV tizzo Hs 2063% Z7)3

Wb, BBES UV Hls) 729 723 Aoz
#EQTh (Table, 2, Fig, 3-E),
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Table 2, The Image Analysis of iINOS and p53
Positive Reaction in BB-treated Mice after
UV—=irradiation,

Group
Antibody
CON uv BB
iNOS 14145 2481+181.7 | 768+23.1*
p53 211+9.3 45641451 | 1263+28,1*

(image analysis for 100,000 particles / range of
intensity : 80-120)
Abbreviation : con, no-treated mice;

UV, UV irradiated mice;

BB, BB treated mice after UV irradiation;

iNOS, induce Nitric oxide synthase;

* p< 0.05 compared with UV,

76

uv BB

Fig. 3. The image analysis of INOS and p53
positive reaction in BB-treated mice after
UV—irradiation,

A. External morphology

The skin damages such as erythematous papule,
eczema, and purulent matter were shown in UV,
but mitigated in BB (x4),

B. Mitigative damage

The burn cell (arrow) in epithelium were increased
in UV, but decreased in BB (H&E, x400),

C. Distribution of iNOS positive cell

(iNOS  immunohistochemistry, X400).  The
distribution of iNOS positive cell (arrow) in BB
were decreased.



D. Distribution of melanocytes
(dopa oxidase stain, x400; lower square, enlargement
of melanocyte (x1000)). The distribution of
L-dopa positive cell (arrow) in BB were decreased,
E. Distribution of p53 positive cell
(p53 immunohistochemistry, x400). The distribution
of p53 positive cell (arrow) in BB were decreased.

Abbreviation : UV, UV irradiated mice;
BB, BB treated mice after UV irradiation;
iNOS, induce Nitric oxide synthase;

EP, epithelium; DE, dermis,
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