pISSN 1226-2587
J. Soc. Cosmet. Sci. Korea eISSN 2288-9507
Vol. 41, No. 1, March 2015, 1-7 http://dx.doi.org/10.15230/SCSK.2015.41.1.1

At Mofl ofst M=z et LT ele] Hs= 1)

o

i

sa-yuzg.2zyd
LR EAE Ved T4

(20149 10€ 13¥€ A<, 2014 1€ 9¢€ 4, 20159 1€ 59 A=)

The Protective Effects of Cornus walteri Wanger Leaves against UV Induced Cellular
Damage in Human Fibroblast

Hyun-Chul Park, Taek Kyu Jung, Kyung-Sup Yoon'

Saimdang Cosmetics Co. Ltd., R&D Center, 143, Yangcheongsongdae-gil, Ochang-eup, Cheongwon-gu, Chungju-si,
Chungcheongbuk-do 363-886, Korea
(Received October 13, 2014; Revised November 13, 2014; Accepted January 5, 2015)

P>

2 ok TAUFEE d=o] IZEaR o E ASET fAo|t) Ao FHe] FEGS o= o UEA
Ak B AFolAE Aol ofd &8 AEE FEATY] YA EaAE @ DAUFUFEE(CWE) &
ARSEFATE A oM o] UVBE ARG & CWEE A glste] Ao 358 AT UVBE AR A+
olA| Zoll+= caspase—3 4, phospho—p53, ¥ H2AX, cyclobutane pyrimidine dimers (CPDs) formation,
183 DNA fragmentation®] Z71stA |tk 12y CWEE UVBZF ZAHE A frolAl el 12 h A&t
W] caspase—3 &4, phospho—p53, y H2AX, CPDs formation, 18] DNA fragmentation®] 7438} tc}.
ES CWES JIAHZAIF S Tal AA TRl A5E FEsHA EoS EJSIAT. o8t 2748 3T o
CWEE A&jdel tigt RS a37} e 9524 7Meids 7R3 oka daenh

Abstract: Cornus walteri Wanger has been used in folk medicine in Korea. Ultraviolet (UV) irradiation has been known
as a major cause of photo damage in skin. In the present study, research on how to cure damaged cells by UVB was
conducted using an extract of Cornus walteri Wanger leaves (CWE), which was treated with an enzyme. CWE was
applied to human dermal fibroblasts (HDFs) affected by UVB. UVB-irradiated HS68 cells showed increased caspase-3
activity, phosphorylation of p53, y H2AX, cyclobutane pyrimidine dimers (CPDs) formation, and DNA fragmentation
compared with non-irradiated cells. However, all these effects were inhibited by treatment with CWE for 12 h after
UVB irradiation. Furthermore, CWE has proved not to cause primary skin irritation through the human patch test.
Collectively, these results suggest that CWE could be a new potential candidate as photoprotective agent against
UVB-induced cellular damage in HDFs.
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Figure 1. Protective effect of CWE against UVB-induced
apoptosis in HS68 cells. HS68 cells was irradiated with
UVB, and then treated with CWE (0, 1, 20, 50 wg/mL).
The cells were harvested after 12 h and Apoptosis was
measured by cell death detection ELISA plus kit (Roche
applied science). Values are mean + SE. p < 0.05 and “p
< 0.01 compared to UVB irradiated group.
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Figure 2. Effect of CWE on caspase-3 activity in UVB-exposed
HS68 cells. HS68 cells were treated with extract of CWE
after UVB irradiation. After 12 h, caspase-3 activity was
measured as described in Materials and Methods. Values are
mean = SE. "p < 0.05 and “p < 0.01 compared to UVB
irradiated group.
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Figure 3. Effect of CWE on ¥-H2AX formation in UVB-
exposed HS68 cells. HS68 cells was irradiated with UVB,
and then treated with CWE (0, 1, 20, 50 wg/mL). After 12
h, ¥-H2AX formation was measured by ELISA. Values are
mean + SE. "p < 0.05 and “p < 0.01 compared to UVB
irradiated group.
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Figure 4. Effect of CWE on UVB-induced DNA damage in
HS68 cells estimated as CPD formation. HS68 cells was
irradiated with UVB, and then treated with CWE (0, 1, 20,
50 ug/mL). CPD formation was measured by ELISA. Values
are mean + SE. p < 0.05 and “p < 0.01 compared to
UVB irradiated group.
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Figure 5. Effect of CWE on the level of phospho-p53 in
UVB-exposed HS68 cells. HS68 cells was irradiated with
UVB, and then treated with CWE (0, 1, 20, 50 wg/mL).
The cells were harvested after 12 h and Level of serine
15-phosphorylated p53 was measured by ELISA. Values are
mean = SE. "p < 0.05 and “p < 0.01 compared to UVB
irradiated group.
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48 h 72 h Reaction grade
Sample
1+ 2+ 3+ 1+ 2+ 3+ 48 h 72 h Mean
CWE (0.5% in
. - - - - - - 0.0 0.0 0.0
Propanediol)

Figure 5914 X+ nle} 22o], 22| d-& A 2]skA] 43k FRE 9 A AFEAARE Tl E W A9l
< W= p539 A4S mE]E AR A S AL off o3 MEZAAALE AASFAL EFF DNA £33 3]
sge W ps3el QAL WA FlSHATh  Bete] YuE Eie] BEY 5 e vl oAl &
Latonen 59| X ilo| A= 2pe) ol o] DNAS| &4 A2 ] & 7HA7F Erhal AlsEth ool £
< p339 QMAsE doju= Ao 2 Husta ok AT AE EURE ko] CWEZF p53 Z 29} #do]
[20]. AFA1ES FASE 3 CWEE 1, 20, 50 ug/mL = GADDA45, p21, MDM2 5-2] & ok wslof o

23k oA UVBTE AHEgk FXET p53e] A4ksr)
27F 30%, 27%, 51%%= A= ATk

3.6. I£X= ot

In vitroo| Al 3FR3S E37} J+= CWE] tisf] <IA)
R A9 HEAT AEE HrIshr] ke AAH
ZIAEES AAFI 0.5% CWESEE 283 13
ZF 3079 taA] 48 h H 72 he] H HHE=E
st o, FPA BFoA SRS B THTable
2). CWET in vitrod|A19] MEZ54 Ao} IAAIE
ARE TFH B o, AAT LAE ASHT

2

4,

Zd
=

rhu

ATNA = CWEZL Afobrl oA Z&J4d e
R FHT g3 Y-S AASATE WA UVB
3k AZAAA AEE =4357] $siA DNA
fragmentationS 3T 1 A3} CWE &% o=
210 2 DNA fragmentation 40| ZAE < A& &<l
sttt 283 AlEAAAR} FHAA] JE H2AX
Q14k8L} p-p53-S 1, 20, 50 ug/mLol A 5 o]FEH O
2 43RO caspase-39] E4d2 20, 50 ug/mLoll
Al UVBRE 2AMSE BT {204 A 2H4stdoh 2+
9ol 2|3t DNA <=3 #dE CPD A JA<]
o= 1, 20, 50 ugmLolA F5 oEFH o2 A
o] AAEE AL AT F AATE =S I F A=
29 FrF-E gRlstr] St JAAHZAF S A%
A7 PR BFA SR Uittt CWES]

o

o
o

oigtsla-Esks] A, A 4149 A 1 3, 2015

3 27} A7 shux ek

Acknowledgement

B A7 RUEAR B sdEARie] MY
o ote] o] F T A Y (HA LI HN10C0004).

Reference

1. H. Matz, UV light and its interaction with cutaneous
receptors, Dermatol. Clin., 25, 633 (2007).

. H. L. Lo, S. Nakajima, L. Ma, B. Walter, A. Yasui,
D. W. Ethell, and L. B. Owen, Differential biologic
effects of CPD and 6-4PP UV-induced DNA damage
on the induction of apoptosis and cell-cycle arrest,
BMC Cancer, 5, 135 (2005).

3. S. Elmore, Apoptosis: a review of programmed cell
death, Toxicol. Pathol., 35(4), 495 (2007).

. S. Haupt, M. Berger, Z. Goldberg, and Y. Haupt,
Apoptosis - the p53 network, J. Cell Science, 116,
4077 (2003).

5. A. Svobodova, J. Psotova, and D. Walterova, Natural
phenolics in the prevention of UV-induced skin dam-
age, A review. Biomed. Papers, 147(2), 137 (2003).

6. C. B. Lee, Coloured Flora of Korea, 594, Hyangmunsa,
Seoul (1989).

7. W. G. Lee, Coloured standard illustrations of korean
plants, 249, Dosuh Press, Seoul (1996).



10.

11.

12.

13.

14.

15.

3L
il

2l adel et Al

A<
&4

. W. H. Choi, W. Y. Park, B. Y. Hwang, G. J. Oh,

S. J. Kang, K. S. Lee, and J. S. Ro, Phenolic com-
pounds from the stem bark of Cornus walteri
Wnager, Kor. J. Pharmacogn., 29, 217 (1998).

.C.S. Lim C. Y. Li, Y. M. Kim, W. Y. Lee, and

H. I. Rhee, The inhibitory effect of Cornus walteri
extract against «-amylase, J Korean Soc. Appl.
Biol. Chem., 48, 103 (2005).

W. H. Park and Y. Y. Cha, Effect of stem bark ex-
tracts of Cornus walteri Wanger on the lipid low-
ering, anti-oxidative activity and concentration of
proinflammatory cytokines in rat fed high fat diet, J.
Oriental Rehab. Med., 19, 59 (2009).

P. J. Frosch and A. M. Kligman, The soap chamber
test, A new method for assessing the irritancy of
soaps, J. Am. Acad. Dermatol., 1(1), 35 (1979).
CTFA Safety Testing Guideline: The Cosmetic, 20005,
Toiletry and Fragrance Association, Inc. Washington,
D. C. (1981).

CTFA Safety Testing Guideline: The Cosmetic,
20036 Toiletry and Fragrance Association, Inc.
Washington, D. C. (1991).

L. E. Broker, A. E. Kruyt, and G. Giaccone, Cell
death independent of caspases: a review, Clin.
Cancer Res., 11, 3155 (2005).

H. Xu, Y. Yan, L. Li, S. Peng, T. Qu, and B. Wang,

Ultraviolet B-induced apoptosis of human skin fibro-

16.

17.

18.

19.

20.

blasts involves activation of caspase-8 and -3 with
increased expression of vimentin, Photodermatol.
Photoimmunology. Photomed., 26(4), 198 (2010).
E. P. Rogakou, D. R. Pilch, A. H. Orr, V. S.
Ivanova, and W. M. Bonner, DNA double-stranded
breaks induce histone H2AX phosphorylation on ser-
ine 139, J. Biol. Chem., 273, 5858 (1998).

L. Barnes, M. Dumas, M. Juan, E. Noblesse, A.
Tesniere, S. Schnebert, B. Guillot, and J. P. Molé¢s,
Gamma H2AX, an accurate marker that analyzes UV
genotoxic effects on human keratinocytes and on hu-
man skin, Photochem. Photobiol., 86(4), 933 (2010).
C. Ly, F. Zhu, Y. Y. Cho, F. Tang, T. Zykova, W.
Y. Ma, A. M. Bode, and Z. Dong, Cell apoptosis:
requirement of H2AX in DNA ladder formation, but
not for the activation of caspase-3, Mol. Cell, 23(1),
121 (2006).

E. P. Rogakou, W. Nieves-Neira, C. Boon, Y.
Pommier, and W. M. Bonner, Initiation of DNA
fragmentation during apoptosis induces phosphor-
ylation of H2AX histone at serine 139, J Biol.
Chem., 275, 9390 (2000).

L. Latonen, Y. Taya, and M. Laiho, UV-radiation in-
duces dose- dependent regulation of p53 response
and modulates p53-HDM2 interaction in human fi-
broblasts, Oncogene, 20(46), 6784 (2001).

J. Soc. Cosmet. Sci. Korea, Vol. 41, No. 1, 2015



