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Abstract — The human skin is constantly exposed to environmental irritants such as ultraviolet, smoke, chemicals. Free
radicals and reactive oxygen species (ROS) caused by these environmental facts play critical roles in cellular damage. These
irritants are in themselves damaging to the skin structure but they also participate the immensely complex inflammatory
reaction. The purpose of this study was to investigate the skin cell protective effect of Campsis grandiflora extract on the
UVB-irradiated human dermal fibroblasts (HDFs). We tested free radical and superoxide scavenging effect i vitro. C. gran-
diflora extracts had potent radical scavenging effect by 82% at 100 pg/ml, respectively. For testing intracellular ROS scav-
enging activity the cultured HDFs were analyzed by increase in DCF fluorescence upon exposure to UVB 20 mJ/cm 2 after
treatment of C. grandiflora extracts. The results showed that oxidation of CM-DCFDA was inhibited by C. grandiflora
extracts effectively and C. grandiflora extracts has a potent free radical scavenging activity in UVB-irradiated HDFs. In ROS
imaging using confocal microscape we visualized DCF fluorescence in HDFs directly. In conclusion, our results suggest that
C. grandiflora can be effectively used for the prevention of UV-induced adverse skin reactions such as radical production,

and skin cell damage.
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B AselA] AME3 5B Campsis grandifloraye &= =73
st AlE ol ARSI 543} 100 g #4H510] 50%
EtOH 1000 miE $FAZIEA 3474 23] wbE 531 7+
o 5%, $2 Axs] 1 23S ARSIt

A Z Y free radical 320E 3l 5-(6-) chloromethyl-2,7-
dichloro-dihydro-fluoresceindiacetate(CM-H,DCFDAY= Molecular
Probe*H(Eugene, OR, USA)lA #4851, G HEZYE
] EJ(luminescence spectrophotometer, Perkin Elmer, UK) &
flow cytometry(FACS Calibur-S System, Becton Dickinson, NJ,
USA), Leica DM IRE2 inverted microscope(Leica, Germany)=.
=413}, Butylated hydroxytoluene(BHT), epigallocatechin-
3-gallate(EGCG)+= Sigma Chemical Co.(St. Louis, MO, USA)
ol Fsisict.

DPPHO|| ol X1z2iCia £71 g3

AFeZ 24 23 %42 0.1 mM, DPPH(2,2-Di(4-tert-
octylphenyl)-1-picrylhydrazyl radicalll AHYEE FHEHE 5
28 H71sle] 37°CollA 1087 WFEAIZ $ 560 nmellA 2%

52 29390

Superoxide radical 271 E1t

Xanthine, xanthine oxidase Hr-&ollA ¥ superoxide
radical® 273 E9+2 SOD Test Wako 4ol 28 5733}
Ach? 0.05M Na,CO; buffer(pH 10.2)° 3mM xanthine, 3
mM EDTA, 0.72mM NBT$} 5435258 714 5 25°Cl
A 1087 Whe3ISiTY o) Wkl 0.25 U/ml xanthine oxidase
5 718k 25°CellA 25% F<2F WS ¥ superoxide radical A~
FIE 565 nmelM FFEE SRt

MZE 8i2KCell culture)

Algete] ¥uzA o)A #2]¢ human dermal fibroblast
(HDF)= Modern Tissue TechnologyMTT, Korea)Z%-E 7]
3ttt 913 HDFE Dulbecco's Modified Eagle's Media
(DMEM)/F12(3 : 1) ¥iX]°l|] 10% fetal bovine serum(FBS), 1%
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penicillin-streptomycing 7}5101 37°C, 5% CO, F31 3l uj
oFs}il trypsinization® = Al vljekst F 6~104t] AETE 4
Aol o] Z-ak3ict.

Free radical scavenging activity in Human Dermal
Fibroblasts(Microtiter plate assay)

dfobAl Z(Human dermal fibroblasts, HDFs)E 96 well
plateel] 1x 10%mi2 £5-3l0] 2k 80%2] confluencyel] T3t uj
7R ekttt AQ)X(UVB) 2AF Aol ik viXE AAT &
HCSS(HEPES-buffered control salt solution : 120 mM NaCl,
5mM KCl, 1.6 mM MgCl,, 23mM CaCl,, 15mM Glucose,
20 mM HEPES, 10 mM NaOH)Z A1&3te] vllx] U] serum 4
5 AAsRh 4uM CM-H,DCFDA in HCSS with 0.1%
Pluronic F-127(Molecular Probe)3 Hlo| Eo71X] &EFE 9]
3l Az & 37°C 208 WA - 52 EE As £
37°C 30% ¥hSA)7] % 20 mf/em® UVB(UVB G15T8E, Sankyo
Denki, Japanys ZAF3I3IC} B8 Al52 A F 37°CollA] w4t
-2 A7 Luminescence Spectrophotometer® A}-&3to] DCF
(Ex=488 nm; Em=525nm)°l} &3 A £ dFzk& A5

9&5}‘10-12)

Flow cytometry assay
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confluency] =2 o 74x] wiokst & 48 22285 HA
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solution(HCSS)2 2 A&3le] w4] U] serum A& A
o} 22l ZANE Y3l viAE AAst NEE AXS F 2
dishell PBSE 1 mi¥ A9 A (UVB)E ZAREE S7HA17
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% 1uM CM-H,DCFDA #gjslx WS xpcksie 37°C 20% wHE
SA7 B FAE 25718 AMS3k] DCF(Ex=488 nm; Em=
525 nm)el] 213k MEU HFghE Sk

ROS imaging using confocal microscope
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a8t FEES FEHEE FAEto] AR uloriol Aejsta 14
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812 ) serum 352 AASATE AL ZARE f15k] BiA]
£ AASt AEE AT F 2 dishell PBSE 1mid A9 &
AAUVBYY 2=AFFS F7HA71EAM A & 1M CM-
DCFDAZ #Hsl Wg apslo] 37°C 208 WH8A1Z] ¥ Leica
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DM IRE2 inverted microscope(Leica, Germany)& A}-&3}o]
eleizel olal 54 e Uehie AEE A% Basilon,
background signals- #43Fsl7] $8)) 20 HCX FLUOTA lens/
TCS-SP2 confocal system(Leica, Germany)©.% illumination
F 32 o] Baic.
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& Student's t-test? 813107 p gto] 0.05 VTt W FAA O

2 frojsita daisich
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t]Z+e] DPPHel thst 2he]Zd -7 5749} xanthine oxidase”}
xanthine¥} 486107 uric acid® A§E I o]y HA = 0%
(superoxide radicalE AA%H= E7E Hrlsigith 419 a4
SFEES R el aAENE £33 2 100 pg/
ml 3 s%oA 82%2) et Zelgr)d AAEYE Ve
ilch(Fig. 1). £, 5435282 100 pg/miollA 81% 2]
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Fig. 1 - Free radical scavenging activity (DPPH method). BHT was
used as a positive control. The activity indicated by
percentage of increase in comparison with that of control.
The activity is significant (*p<0.05) and the values are
mean+S.E. from 5 individual experiments.

100 -
% —8— . grandifiora extract
& —— BHT * N }
Z 80
o}
©
o
<
g &
>
©
(o]
(5]
3
ko]
s
@
©
>§ 20
g
3
%]

0

10 50 100 1000

Concentration (ua/ml)

Fig. 2 - Superoxide scavenging activity (NBT method). BHT was
used as a positive control. The activity indicated by
percentage of increase in comparison with that of control.
The activity is significant (*p<0.05) and the values are
mean=S.E. from 5 individual experiments.

Free radical scavenging activity in HDFs

DCFHS] AH5i% 449 DCFe} 337he 538 8oz A
2yl YR Bt AsH AEdaE AYs
DCFH* hydroxyl radical, nitrogen oxide radical®NO?), thiyl
radical, bicarbonate radical anion Sl 23 4k3l¥ict, DCFH=
apoptosis E¢ AFU A3l AEHAE HrIsR=H AREE O]
7 gkom, Hy0 Mt zk2)adell ojaf 4/d€ bz 2@ Alany Al

C. grandiflora 500 ug/mi
C. grandifiora 100 xgfmi
C. grandiflora 50 wp/mi
C. grandifiora 10 zo/ml
Control + UVB 20mJ/em2
Control

Blank

0 50 100 150 200 250 300 350 400
DCF fluorescence (AU)

Fig. 3 —Effect of C. grandiflora extract on the production of
intracellular ROS in human dermal fibroblasts. HDFs were
incubated with 4uM CM-H,DCFDA for 20 min, and
irradiated by UVB 20 mJ/cm®. ROS generation was
assessed by luminescence spectrophotometer. The values
of DCF fluorescence is significant (*p<0.05) and the values

are mean+S.E. from 5 individual experiments.
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Fig. 4 —Free radical scavenging activity of C. grandiflora extract and
EGCG after UV irradiation in human dermal fibroblasts
(HDFs). C. grandiflora extract reduced the UVB-induced
fluorescence increase in the dose dependent manner.
EGCG was used as a positive control.
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o}H|SE(HDFs)S i¥sto 24 A9 ] zkgof <3t 7]
29l E3Fgho] 100~130 AU F59] o2 sobgon, x19)
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Fig. 5 -DCF fluorescence profile comparing non-UVB with UVB
irradiated human dermal fibroblasts (HDFs) and the effect
of C. grandifiora extract. This panel reports the gen-
eration of intracellular ROS after UVB exposure and the
effect of the C. grandiflora extract 25 pug/ml (-+-) and 50 pg/
m/ (). HDFs were incubated with the C. grandiflora
extract in the culture medium for 2 hrs. After washing
twice the cells were irradiated by a UVB lamp (UVB 20 mJ/
cm?) and treated with carboxymethyl-2'7-dihydrodichloro-
fluorescein diacetate (CM-H,DCFDA, 1 uM). After 20 min
the ROS generation was assessed by flow cytometry, using
CM- H,DCFDA as probe.

Flow cytometry assay

WA Zhztol] Tt Al A Mol Eejeir)ze]
A BEE 43517 Y3) flow cytometry(FACS Calibur-S
System, Becton Dickinson, NJ, USAYS AR&3le] &3 gAdekS
4% g3, A A A )3t Blaste] UVB 20 mj& &

(a) Non-UVB

(b) UVB 20 mJ

(¢) UVB 20 mJ+C.G.50pg/m/

Fig. 6 — Confocal microscopic observation of ROS by CM-H2DCFDA staining in cultured human dermal fibroblasts (HDFs). (a) Control : HDFs
on non-UVB, (b) exposed to 20 mJ/em® UVB-irradiation, (c) pretreated with 50 pg/ml! C. grandifiora extract for 2 hrs, followed by

treatment with 20 mJ/ecm? UVB-irradiation, Magnification :
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ROS imaging using confocal microscopy

DCF= s48%E Jehlles A0 A vt F3E oo
o) AElE confocal microscope® BESIITE AET} Aolg)
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