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Effects of Rubus coreanus Extracts on Ultraviolet-A Irradiated
Cultured Human Skin Fibroblasts

Hyang Suk Jeong*, Ji Hye Ha*, Young Kim*, Sung Ho Oh*, Seoung Seop Kim*,
Myoung Hoon Jeong*, and Hyeon Yong Lee***"

*College of Bioscience & Biotechnology, Kangwon National Univ, Chuncheon 200-701, Korea.
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ABSTRACT : Sunlight, and in particular its UV component, is the major environmental trigger that underlies the major
signs of human skin and skin cancer in general. Therefore, this study was carried out to investigate the UV protection effects
of R. coreanus. R. coreanus was extracted by ultra high pressure extraction process at 500 ¥Pa and 30C for 5 and 15 minutes.
The cytotoxicity of the extracts extracted by ultra high pressure process on human dermal fibroblast cell CCD-986sk,
human kidney normal cell HEK293, and human lung normal cell HEL299 was measured as 17.5%, 16.5% and 14.0%,
respectively in adding 1.0 mg/m of the samples, which was much lower than that from conventional water extraction method
at 100 C as 23.2%, 22.5%, 21.2%. The secretion of NO™ from macrophage showed 15.9 uM on the R. coreanus extract from
this process, which was higher than others. Prostaglandin E, (PGE,) production from UV-induced human skin cells was also
greatly decreased down to 510 pg/mé, compared to the control. From the results, we considered that the extracts from R.
coreanus could be potent natural materials for skin anti-inflammation agent, and could be used as a potential anti-aging for
the photo-damaged skin.
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Az Uvz A8 TR wsle] 4902 gAse] el R Wl vlsle] B ok WSS Lehdh. olsh U

A7F8 A71He k€0 i s BEsly Zolx|a k. UVB7} 75 AF Q] 35 2 §A71%590 &8 F= 2ol
e JEEH wskE Y wo® AEE S W ol A7E vl Utk (Yoon et al., 1995). 33-2] &&o] tﬂoixl
o 2AE A Golab] MRl Bl AN AT A FEo] ALk UVSE 2L 2% 2EAAE s A3
U 7P AgeE tiideltt (Cho et al., 2003). Uve g ARl SRl dejiglo] EalE|o] IR gl “QOV]
5 S & B o}t A s 95GE § o7 /1A Al =3 AAEGA F5o] A71AL FF7F AR AY 5RO
- Ak dQlo] 7% gty UVE Al HY 5 % AZAXA H} (Gilchrest, 1989).
Ho] FRo] Fukely, 4E A FES B3 Ay Fo) B EAHRubus coreanus Miquelys Aol £33l 92y
E3E o] wiEAL ZAEpAHA 9]5-0] ol AZojxItt. oA o] 2t S5 ol g A AEE AEE =0|7F 2~3m
HHE s 3] Zhd o] dis|AiA] 3]&o] 5=, Aroln, F7|= & o] Yol i ZAare] g 77t
o]e} e TS AFW o}t AA IR A oR Yol A drjl Fo|t}h (Bae, 2000). Ex74Ed] 71=H ok &
ek olel S Aol 4o jelgFel 413 ol SR el ofF MR N U= i} o
A Al S dodle okeges A Ao IRe 2 2 et njal] Holub, 7+ 7158 ~ =%
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A& 'El7ﬂ a0 HA AAZEA <ol B AP % RSN ARESIITE 2 FE2 HEAF 50gS HE o
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F= 20E HAAske] Adst
"} ANEE ZP2F 3 85 B2
2 32 flaskell A8 F7ol st 7474 1089] 7=
—r—%%f’ﬂi ARgsEe] 100ColA 24417 FZ3c tix
= Al 50 gs 2% FEHAS AlQdsta vA|
e Z271%0 100TaHA 2447 G FE33dch Aozl
FEEES 79I (Rotary Vacuum Evaporator N-N
series, EYELA, Germany)Z 338l 52 33, 544
ZE 3 T Ao ARSI (Kim et al., 2008). 712
WHOR 353 F252 NEE, 2309 FE2E52 55, 15%
Z}z} HPES, HPEISE ¥%71813it}.
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2. MIZF S MIZ 4 Uik

o] o] AMEFE 27F ¥R Aol ES CCD-
986sk (human, skin fibroblast, KCLB, KOREA)2} <17+
A74M 2] HEL299 (human, lung, KCLB, KOREA)Z A3
kol H 3k vix]Z RPMI 16402 A3}, 217k 213+
AAFA FS HEK293 (human, kidney, KCLB, KOREA)E
BIAXZ MEM (minimum essential medium)S ARE-3F3ich
whof] wjekel] Q3 AJeFO R hepes buffer (SIGMA, USA)
9} FBS (fetal bovine serum) (GIBCO, USA), gentamycin
sulfate (SIGMA, USA), trysin-EDTA (SIGMA, USA)E A}
4319tk 7+ AlE= RPMI 1640 wiX]2F MEM Hj %] o]l A
10% heating-inactivated FBSZ &-5-A1A ul43le] Aol o]
g3kt
3. 3MMIE 54 58

MESA 588 91814 SRB assays ©]-8-3f] 43I
Sulforhodamine B (SRB) assay:= Al TE-8- g2151o] Al

L= a~
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L] %/5}0]1/}- =x8 Z; o].,_ ul—tﬂ = /\1—54 \:H/\P /q]ncd
HEK293 (in 10% FBS media)?] %5 4~5x10*cells/ml &

2 96 well plate®] Z} wellell 100 102 718t 247]7F H)
&F (37C, 5% B% CO &, Z7te] N8g A 0.2,
0.4, 0.6, 0.8, 1.0myml 2 100 L4 H7}ke] 4827+ wjkal
Aok Higke] &g ®© Fo] FFAE AASL 27E- 10%
(W) TCA (trichloroacetic acid)= 100 (£ 713t 4TCoA 1
AFESE AR F FFHER 4-53] AlFsle] TCAS A7 s}
3 AdA plates: 7Z2gE F ZF wellel]l 1% (v/v) acetic
acidoll =21 0.4% (w/v) SRBEHS 100 L4 H7FshaL g
oA 30 Bt FAAHT AFEA] ek SRB FAd
1% acetic acid2 4~53] Ax= Al¥, AZAZ] Zo 10mM
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UV CHSH SEXte|
Tris buffer 100 /4 & F7Fsto] AN ol 5 540 nm o]
] microplate readerg ©]&3t FHEE ST (Dol
and Peto, 1981).
4. Macrophage0®liM2] nitric oxide MMs FH

AREE AEFE RS2 fEl RAW 264.7 thlA|EoH,
MAEE 10% heat-inactivated bovine serum¥} 90% DMEM
(Dulbecco's modified Eagle's medium)2 ©]-&3Fo] 24well
platedl] 4~5x10* cellswell®] TE2 ¥& o, AlES 7}
AU H7FeHA] @431 5% CO, incubatortellA] 37T 4] 48
A|ZFERE v eFate] Aol ARE-SITE. A A ZolA Y =]
nitric oxide®] %2 EAJslhEl TlAM A wjFd ] 2 E] o
= nitrite®] S microplate assayS ©]-&5F] T O ZA
ARt WA AlEE Al 48717 §9 MEE vl
Stal A5 5045 FEt FLHI] GriessAlF (1%
sulfanilamide/0.1% N+(1-naphthyl)-ethylenediamine  dihydrochloride/
2.5% HsPO,)S H7bste] A2oA 1027 w-3A17 &
ELISA reader (Molecular Devices, USA)S ©]-&3l] 540
m o] EFEE =A3YTE Nitrite?] EFEZEE sodium
nitriteE AFESIR O FEE 025 pMoAHEEH 4 uM7HA]
DMEM HiA2 2uf¥ 3|4ste] d2 Fe=4do) vlalsie] A
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UV ZAR= COX-2 (cyclo-oxygenase-2) enzyme®] 42 =
A WSIAIA E 72 PGE, (Prostaglandin E,) LA @S
yeRAT) 17 Aol a2 CCD-986sk AIEZE 10% FBS9F
DMEM Hjz|ol] &EFste] 1x10° cellyml 2 ZA 3 5 37T,
F& 5%°] CO, incubatorollX] 2447k wiFated ARg-slATt.
o] el aspiring 50 uMe| HE=E Hrisie] Mazel] =&
k= COX-2 49 &4E vV o= ARAAA PGE, ¥
< FYsH HsITE o E Al A9 AlRE 96
well AEZ vt ZF wellel] 20 0¥ H7hsta 37C, H=
5% CO, Wi¥719l- UV filter (Coralife, 35W, UV) & ©]
£3l] UVA (6.3 Jai)E 2A17F B9t AT Wi &
AEE well vigtel]l FFA7]3, F2FE HEE PBS
(phosphate buffered saline)>2 23] A|&3F 3 FHol o}
e AEZE Ao AFEEITE PGE, Express EIA Short
kitE o] &3l er, & PGE, A7} =0 e plated]
Z} wellell 3]4=3t JEA 3} S PGE;-acetylcholinesterase
tracers o] Ag20lA 18A17F wSFSIaL, ZF welldll Holle
foe HE3] "ol &, 0.05% tween 20-phosphate buffer

solution® 2 7} wellS 53] A& 3} Ellman Ak 200 il =

7} wello] & 3 727 sl 405 m o] FRES =
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522} 2319 W8 &8 HPLC < waterd]] =4
045 m 9 filter® oJ3}3le] 200 ppme] FE2 =433t
HPLC 7]7]= Waters (High Performance Liquid Chromato-
graph, USAYE ARE-ste] 41313t
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Fig. 1. Cytotoxicity of the extracts from R. coreanus by different extraction processes on normal cell line, HEK293, HEL299 and CCD-

986sk.
+RWE : normal water extraction at 100C of R. coreanus
t+RHP5 : high pressure extraction for 5 minutes in RWE
t+1tRHP15 : high pressure extraction for 15 minutes in RWE

HEL2992] A|¥=A0] 21,6%C2 VERY 2107 n|Fo| Ko},
BEA 259 2% 3 =YL AAAE 54 20%
olFlE WE ¢ JomE AFIIAVL TS Zo= AlEE
(Kim et al, 2007). 23 FE2& F24%, A7)4 A9, w
g2 At} 22 oduA] o] Aske ofet A%e #
of AE WS st Eiate] HMAE A9 549 A%
3 o2 A7hEh HEAel 7 el Al
E4S 7] flEiME 7129 7
iRl

o 2&ow Ay =2

2. MacrophagedliIM2] nitric oxide MMs FH

M| 3EZe] NOS (nitric oxide synthasey= I EAshH=
Zo] o}2} TNF-y (tumor necrosis factor-y), TNF-o. (tumor
necrosis factor-o)2} 22 ]| 7}A] cytokines} LPS (E. coli
derived lipopolysaccharide)?} 7h2 Aot W] H4:9] J&Fg v
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Fig. 2. Nitric oxide production from Raw264.7 cell lines in adding
the extracts under several extract conditions from R.
coreanus (0.5 mg/me).

tRWE : normal water extraction at 100C of R. coreanus

ttRHPS5 : high pressure extraction for 5 minutes in RWE

t1++RHP15 : high pressure extraction for 15 minutes in RWE

* p < 0.05 : significantly different from RWE group

o} NOS §-37te] wdo] f57] wio] AJ&S LPSS} 7+
o] Fojsle] NO<| A selslgt). Fig 2014 3ol

=

o
o=




UWoi| CHst

L

2~ ol

4= 9J50] LPSS} Raw264.7 A|EFo|| EEA} Al5E xia]o}

o] o]E7F wiFe &, ujd Foll NO™ (nitric oxide)y&=
ST A, obFA®E sk %2 tix (control)?t H]aLs}

Re W BEE AR H7RA w2 248E YEle, &
8] LPSS} £ A2l o] NO9| AHso] & Zow F
AL)= AL Folg 4 Yok
o8 3 BEA 23 FEE
AFeER e g
LPS & A+t

]1_
o =
g SHs

=29} §7) 4

ti2A 2] NO™ 4373
sh= &4do] 2lew o]
Azbe S UER 2= 9le
& Utk S & 5 Stk @9, 7129 °4?L°ﬂ
A B FEEH AdTE FEE NOSY Al 24
s ’;‘E °] NOS A3l 27do] 5
t al, 2006). 2 AFE T
acrophage—4 NO™ ks &
J& Fo=E AlmEL. 53], UV
Fe T =4 dEbdo] HIAH
quﬂo] Holx|w, Aol SAF AE7} wEA 22t
7‘°ok°] FAEA Aot WA, 5EA; FEE0] AT
‘ﬂi el E}E Az tigt 54 9 Hdeixog WY S4S
Hehl= fra/dedl gk o] xlgElojol & Zlow Alg
=

¢
flllo
o]}l
Fﬁ

\__

o 2 o rlr o
off -
WM
e

T
g 0
M
N

3. PGE,Z 0|8t uv 9N 2d
UVE o]&3le] 217} fibroblast?] CCD-986skS AF=3Fo. &
# A5 #HHo] A= PGE®] AETFE S4% 4= Fig
39] (A Bl YERNATE Fig. 39] (Aye UVE xAkeHA
%—% ﬂioﬂ/ﬂ 9] PGEH HE=s e Aoz Alg 7t
S PGE,®] A3 B FE5 ool Blal @A JEt
%o 111 = J—c@i ashe A4S Bl 1.0mg/ml 9
=4 RHPEI57} 510 pg/ml = 7}%} %S PGE, A4S
YeERITE Fig. 32 (By= UVE AR A|Zo|A 2] PGE,
RS Uepd Zog, UV HIZAL 20049t miR7 A &
AlE A7FE B3l PGES] Aol asion, 5 9
o7 golAle 73S YERAITE B3 UV H[ZRAL 2719
Aol m AR 1.0 mg/ml o] F=oA RHPE157} 998 pg/md
=2 7%& w2 PGE; #t5 YERH the FolMe fo3 o
2 9o 232 ygeERlith COX-2E5 tE cytokineSol| <
& EA3) ¥ FFHOE prostaglanding 77 &4
olt}.
ol#gt Adke HiAl 2% FE=o] COX-290 283l o
% cytokine®] #HE ZH AsslNe 7Fsd=, PGEF A
J=7] A ©AQl arachidonic acid”t PGH, (prostaglandin

[e]

)2 ABEE AT e e ekt de +

=X
o

= =]
= =

oS (’:tz

>

ZEol sl PGEy} & oA o F 7+AEA Joumg, R
A Zust F3Eo] I 9% B 44 AIE I AL

=N

325

T 25 20t

580 L 1
. [ ____i---..__
= 560 [ o
Bsa i —1 I
Fa v —
I sz0 | L2 ]
? 500
480
460
0.2 0.4 0B 08 1
Concentration(rmg/mil)
—*—RWE - ®- RHPES 4 RHPE1S
(A)
2500
2000 1
E i L —J 1
B 1500 — — 3
s : ~ . *
%»1000
[s9
500
0
0.2 0.4 0.6 0.8 1
Concentration(meg/ml)
[ ——rwE ~®-RHPES &—RHPE1S |
(B)

Fig. 3. Effect of R. coreanus on PCE, secretion of human fibroblast
CCD-986sk by (A) Non-UV irradiation and (B) UV radiation
tRWE : normal water extraction at 100C of R. coreanus
+1RHP5 : high pressure extraction for 5 minutes in RWE
+1+RHP15 : high pressure extraction for 15 minutes in RWE
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Fig. 4. HPLC Analysis of R. coreanus extracts.

(A) Typical HPLC chromatograms of standard (catechin, caffeic acid, taxifolin and ferulic acid) on R. coreanus.

(B) Typical HPLC chromatograms of RHPE15

tRHP15 : high pressure extraction for 15 minutes in R. coreanus water extracts.
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