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The antioxidative and cytoprotective effect of Lonicerae japonicae Flos water extracts
on the ultraviolet(UV)B—induced human HaCaT keratinocytes.
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ABSTRACT

Objectives : Lonicerae japonicae Flos(LJF) has been reported to exhibit anti—oxidant, anti—inflammatory, anti—viral,
anti—rheumatoid properties, However, it is still largely unknown whether LJF inhibits the ultraviolet(UV)B—induced
oxidative damage in human HaCaT keratinocytes. Therefore in this paper, we investigated the anti—oxidative
capacity and protective effect of LJF against UVB—induced oxidative demage in human HaCaT keratinocytes,
Methods : To evaluate the anti—oxidative activity of LJF extracts, we measured total phenolic contents, total
flavonoid contents, antioxidant capacity, and superoxide scavenging activity, To give an oxidative stress to
HaCaT cells, UVB was irradiated with 200 mdJ/er to HaCaT cells. To detect the protective effect of LJF against
UVB, we measured cell viability, DNA fragmentation and reactive oxygen species (ROS) production, In addition, we
performed high—performance liquid chromatography (HPLC) analysis to find a major component of LJF,

Results . LJF contained phenolic and flavonoid contents, and showed the anti—oxidant and superoxide scavenging
activity, The UVB—induced oxidative conditions led to the cell death, DNA fragmentation and reactive oxygen
species (ROS) production, However, pretreatment with LJF reduced oxidative conditions, including inhibition of cell
death, DNA fragmentation and ROS production, In addition, we found out chlorogenic acid as major component of LJF,
Conclusions : These results could suggest that LJF contained anti—oxidative contents and exhibited protective effects
against UVB on human HaCaT keratinocytes, And the effective compound of LJF which could show protective
activities against UVB is chlorogenic acid, Thus, LJF and chlorogenic acid would be useful for the development of
drug or cosmetics treating skin troubles,

Key words : HaCaT keratinocytes, Lonicerae japonicae Flos, UVB(ultravioletB), Reactive Oxygen Species (ROS),
chlorogenic acid
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ozt SoRM EAHOR w2 o oM =EEH A
34 AEHX(oxidative stress)E  FEdH]  FAALFE
(reactive oxygen species, ROS)o] A4 H}P?, zejxoz
FEE S4ALTE DR JAEE S-S REskY 3}
£ 7HEFANTIY TR FAPAHoR e F= A
#u)9} 9 7R Tt ohekdt S ARA A=z 4
zHo| B AtaE A4 ANY, AHE SALE TRe
ahA, v LA FATE FolAA Y EFFS YA A
A ISR A MlEete] S0 R PAAAQ AEY 75
SHA] XA "ot A2 Qs mF= AL A Al
B EER XA EHHA FHol AZL {7171 glojAHA g
g Ash} 72 W4T 2o 3R w3 dige] ®& wr
weba] AbshE AEF A(oxidative stress)2RE ZFAFAA|
ZE B35k =35 A AA)7|7] YaliAe AW Akt ol
A2ES FAA7IE Ho] mje Fasit), ojd et 2ol
S 2HE oS B35 Yot XA gi JRE A
AZ1AY, ROSE 248ty g &4 2 d5& W &
AAARE AASHE YA AGA, FE5, FASA AR
gigt Talo] F7ista A @A) ATEHT Y FASHA
= 3A &4 s dd AR 2 5= e,
o] 22 Y A w4 dig Rz
ko] BIHo|HME FAo] e HAdA Holxl k&4
=2 o83 A gl #3k At Eds] AgEn
AeH? B3] A FgAES 2ZEL off okd akw
HEo] FATAR 288 = = A E4F EFol ol &
43 A7 aAt Ha g,

B25H( 4486, Lonicerae japonicae Flos, LJF)= 2%
IHCaprifoliaceae)oll &3h= <% YW= (Lonicera japonica
Thunb,)®] 024 stox= RlR, iHEYFE FMEREL,
PR, (R, NEURS, BEERE, W, FIE S,
BUKE, B 5o 858 21 e 2xolt}, 323
of digt T A+ TF E4 wEW A AR, oj=
4, 3hs%, FolE, Holglay Zubd, JAEFAA, #AY 5
o gz4 Ao AHgHT Yo mur ope} g, F
wpolaa wR'Y, kst w2k wE a0 geram?
RAgsAETY So] glom, 1 oo Baud R F7
F5, THSE Tl o277 FEE Eopol A At
olzolA T Qb aFer WWE A7 AWE] sk o
& gufoll 2 F239 ZJEES chlorogenic acid,
tanninZ], flavonoidAl%] luteolin,
apiogenin, quercetin, ochnaflavone, astragalins°| H|%
Az EAst= Aoz g8A L, ol digt tgFet A=
o] AYHI PP, ojet o] thakdk AHS AU Y=
a3 it oFgjshy g dAE o8 kAol HeiAl=
ot ARIE 9lovt HaCaT Keratinocyte AR ZHEEA
HZAA F2EE o83 A4S adto] g A= £ 4
7R AT gol wFe Aolh? watd, B Ar:
23 B FEE A% A} 58 24} Keratinocyte©]]
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2) M=z 2 e

2 AFo] A= HaCaT AlEZE Addexobio (San Diego,
Califonia, USA)2RE £ ol AEHo| ARgstqct. 22
FHAAAEF2] HaCaT N|ZEFE 10% fetal bovine serum(FBS)
I} 1% penicillin/streptomycine2 %713t Dulbecco's modified
Eagle's medium (DMEM) (GibcoBRL, Braunscheig, Germany)
WA E ARE3T] 5% CO., 37T AE vijF7|of A vjFsHHA
Ago] ARg-sHAT

Aol A& 23} 100g2 1L FF7I(dg, ==
100°ColA 3AZE 718 &S o A3st &, 5E Azxs)
28 17.4g9 Az 2%e d9eH. AFE S5t
4¢o] Bk AE Aolle SFl 59 stock solution
(100 mg/ml)S A=Ak, AR stock solutione —2
0col B 2o Hgstes sl4ste] ARSIt

2) UVB XA}

Mxze] AL ZAR= 300~315 nmE 7FY sk W&
3= UVB lamp 306 nm (EATs}, 3=HE ARSSIEoH,
UV 338 UVA/UVB light meter 850009(Sper scientific,
Scottsdale, AZ, USA)Z =A3}9ct UVBY ZAL F7]
A DMEM HiX]E A|A3 th2, Phosphate buffered
saline pH 7.4 (PBS)E 2@ AWl & zelid AL et A
Z7} AZREA] == PBS 1 mlE AIE uigF ZAlo 42
? = Adgd= 50, 100, 200, 300 md/arE ZAEFE
ot UVB 200 mJ/croll A 270] 33 & Ao 323
25 9 Ad FE2E2 0.1, 0.25, 0.5 mg/mlsE=E 14
b A & % UVB 200 md/ct ZAFEFETE PBS 1 mIZ 1
Rol W oy 23 FEE ¥ HA FEE°] 0.1,
0.25, 0.5 mg/mle==2 F7bd wjefH oz Zopxgrt, Al
3Z= UVB 200 mJ/arE RAFSEIL 4A|7to] X o AY

o ARSI
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HaCaT cell®] HE&E TWHAEY mEZEdot i
a4 o3 A2 formazan AAPZER WHelke MTT 39S
Higto 2 MTT BEA¥es ZAFPCH AZEL DMEM iR
oA 5X10" cells/well®] WE2 Aste] 0.1, 0.25, 0.5
mg/ml®] FEZ 323t 255 ¥ HAA FE2EF A9 s
o 24X7F W F 5 mg/mle FEE MIT $94% H7b
5 308 St wjokstgtt, MTT—formazan AAAEES DMSO
200 WE A7IFezn f3Ach formazane] IS LA
2 96well plated] loading 3t %, AAHAES DMSOZ =9
AAE FEA2E9] kS spectrometer (molecular devices,
CA, USA) 71718 AHgsto], Hd Az BEES wHYste
A FBE 540 nmo] FEHE FE SHTeRA 2F
=

4) FEEC| HE=EA

(1) Z de TF 3%

23} &% 100 uL(l mg/mL)°] Folin—ciocalteau
reagent 50 ULE 7F5kal 587 A2olA QHEEE Al7l & 20%
sodium carbonate 300 WLE 7Fstal, A4 158 &<
AAE AZ T FFS 1 mLE go] T’ Fof 725 nm
oA SF=E SAsIY. dEddE T FEEE gallic
acidg o|-&ste] FHFAE FAIT o2 Aste] GAE(gallic
acid equivalents)@ YEM L),

2 & ZetEro|=sg &4

23} 225 100 uL(1 mg/mL)°ll 10% aluminum nitrate
20 uL, 1 M potassium acetate 20 pL 121 80% oJErE
860 ULE AHE 78t EFstar A2oA 408 & ¢
SAZ oS 415 nmollA FEEE SHSIT. Querceting
EFEAZ olgsly HIFAL FAS o2 QE(quercetin
equivalents) 2 ERFUSICh

5) FEE2| st B4 =59

1) & s 54

Fool228] 0.35 M acetate &EF&NH3} 0,89 mM
2.2'—azino—bis (3—ethylbenzothiazoline—6—sulfonic acid)
diammonium salt (ABTS) €9 % 0,44 mM hydrogen
peroxide & F& H7ieta, £33 F 58 Fof 655 nm
oA EF=E =4 Ut TroloxE EFA|FOE ARES}o
BEETAS AR, F AR mM Trolox equivalent

2 B8k,

(2) Superoxide &7AEd &4

223} 2&Eo| 62 uM nitroblue tetrazolium(NBT)2}
98 UM fB-nicotinamide adenine dinucleotide (NADH)Z
et 20 mM Tris §H(pH 8.00& &3 the, 20 mM
Tris €43} 33 uM phenazine methosulfate(PMS)E Z+Z+
A7yianh &, vlaadog PMS/NADHE 494 superoxide
NBTZ A549] formazan® & $HIA|71H, AYAE formazan
£4st7] A& 540 nmollA 10 & Ft §FE9 3=
=439t 229 superoxide 2AZA (%) th3Tt

mi o ¢

Ze 3yo agr

Superoxide scavenging activity (%) = (1—

6) g FME EAM (Fluorescence—activated cell
sorting, FACS)

(1) ROS AA= EA (dichlorofluorescein diacetate,
DCF—DA)

AxE W 44 449 S SA5H] st 3% probe
DCF-DA(Sigma, MO, USA)E o]& 3}%tt. HaCaT Al=E
of F&3F #&ES 0.1, 0.25, 0.5 mg/mlIsEE A7 A
g § T UVB 200 md/ars ZAEE & 47 St ulek
sttt AlZE 8317] el 10 uM DCF-DAE A 3t
37ColA 20& <t widstAch Mg AlZ= PBSE AlF
3lo] 1% Trypsin—EDTA(Sigma, MO, USA) 8M-& # &35}
o NEZE 8513l thA] PBSE A|A3ste] flow cytometry
(FACS CAlibur, BD Biosciences)2 ¥%2 33ttt A
Ho] BXL Cell Quest software (Becton Dickinson)E 9|
g,

7) &% So|d 2AM AlE (Flourscence microscopy)

(1) DNA ¢4 B4 (4',6—diamidino—2—phenylimdole,
DAPI)

HaCaT A|Zo] 523 255 0.1, 0.25, 0.5 mg/ml2
AAES & UVB 200 mJ/et RAF & 4A7F 524 viFst
At PBSZ 23] A& ¥ 4% paraformaldehyde £HoZ
308 B¢t Aol 1Pk PBSE 33 NHst), A2
3L DAPI (Sigma, MO, USA) (10 mg/ml) AREslo] 587
Ml PBSZ 33] A5}, prolong gold anti—fading
mount solution (invitrogen, CA, USA)E o]&3}o] ul2g
3}t I % Flourscence microscopy (Olympus X 70,
Tokyo, Japan)2 2 a3}t

8) DNA 2& =4

(1) M3 DNARHE WEZ ZH|

Cellular DNA fragmentation Kit (Millipore, MA,
USAE o|&3te] DNAQ £d H=E ZHsict WA
HaCaT AZE 2X10° cells/ml® A8t  bradU
labeling solutions 10 uM& H7Fste] 5% CO,, 37C 27
stoll A 2417 v sk T F 250 gollAl 1087 ¥4
2t ASHE AAT S, AlEZo| DMEM HjAE Z+
200 WA AH7Fste] 96well plateo]] @o] FIth HaCaT A
of F&3F 282 0.1, 0.25, 0.5 mg/ml HEZ A7
F & 1A7F 5§ UVB 200 md/ert 2AF & 5% COs, 37T
Astoll Al IAZE vt 1AIZE Fof] 96well plates
250 gollA 108%F 94 £8 ¥ ASAES AA sHuTh
96well plate ZF wello]l 1X incubation solution 200 ulE
AZKE &, A2olA] 308X wigstct. 1 = 250 gollAl
1087 A4 EEste] U2 AFHE 100 wl ke Adol
ARE-3HET,

BN
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(2) A2 DNA 24 54

96 well plateo]] DNA coating solution 100 W& Z7}3t
S, 4TAH overnightstieh. WetlE Hojyjol W =,
1X incubation solution 200 W& F7}ste] A=2oA 30&
7t blocking 3ttt I &, washing buffer 200 W& A7}
3l 33] AoJll T2, exonuclease I solution 100 ulE
A7t 37°ColA 3087 denaturing 3HETh washing buffer
200 wWE H7iste] 33 Ho] W vha, anti-Brad—POD
conjugate solutione Z+ wello]l 100 w& H7z}ste] 479
Al overnight3}tt, 1 %, washing buffer 200 W& 7}
3lo] 33 Aol the, substrate solution 100 WS 73|
DNA7} B4% HZ=E 370 nmollA spectrometerd ©]-&3}
o FYEE ZRToRA 2T,

9) High—Performance Liquid Chromatography (HPLC)

2 AFolA AMSRE F-23F FEE3) IRMES HPLCE AR
sto] g AR #Es E45KHTh ARE HPLC &A=
YL9100 system (Younglin, Korea)?|3lon|, &AL YMC—Triart
C18 (4.6x150 mm, 5 um) & ARSI} ©l5A4-2> MeOH,
(JT Baker, 9<%, 0.1% formic acid in water & AME3}
fom, 2E= AR2o|gom, 342 B3 0.7ml o]ttt =
ZulEIHL2 Y9100 UV/BIS Detector (Sykam, E9)S
ol-gste] 254nmoA AESIF. ©lAt SuiE= MeOHTt
water?] H|&S Zlslo AL 1087F 10%~20% MeOH =
Aoz o 108~5587F 20%~70% MeOH ZACo=2, tf
2 558~6087F 70%~100% MeOH ZASZ2 ZF 6087 W
SIAF ., A¥ol chlorogenic acide sigma(St. Louis, MO,
USA)ollA] elate] ARZ-sETt,

10) &7 %2

A Aol diet 4 A SPSS V10.0& o|&3te]
one way ANOVAZ Z7ste] Pgto] 0.05 mgtd wf FA3
O2 FofRt Fol7t Sl A= WA

<

1. 923t & 289 2 ds € § E9H:
ol IF &

23 F28 0.1 mg/mL =9 ¥ e dF2 1.10
mM gallic acid equivalent®]oH, 355 =7} £V
uet F gl AFE HHHeE Frlste], 0.25, 0.5 mg/mL
FroA 22 1.38, 2.09 mM gallic acid equivalent® 4
ElgthFig. 14). olv 323 B FE29 £ d& 5]
St 2EY] S-S 9v] @t Ed, 323 E 2
£ 0.1 mg/mL §&9 ¥ EFEL-ol=3FE 0.1 mM
quercetin equivalentso|oH, FE2E =7} £715H ot
gt S ol E3RE HlFF e R FUste, 0.25, 0.5 mg/mL
FEo)A ZFZ 0.83, 1.2 mM quercetin equivalent® UE}
PohFig. 1B). 223 B F&EY s/t 371 EE
quercetin equivalents® mMeo] Z7} sh= ZHgo] YERGES
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o, ol 2% & FE=° EER0l=0 Fh Hol s
O o} A 011‘;}—
=2 2 T M

T2 F s %

superoxide &AEA a7}

23t FEE 0.1 mg/mL =9 F s 0.70
mM Trolox equivalent®]$lon, FE2E =71 Z715t9
weh F FASFEE v AHeR Frteke, 0.1, 0.25 H 0.5
mg/mL FEoA= ZFzF 0.70, 1.56 @ 2.43 mM Trolox
equivalentE YEFHTH ¥rHo), FAHRTLOE ARERL o
—tocopherol®] £ dAHss2 0.1, 0.25 ¥ 0.5 mg/mL &
ZoA ZZF 0.56, 1,22, 1.89 mM Trolox equivalent®
EZAQEAckFig. 10). "N, F23 FE2EY F s
A3= a-tocopherol Bty 4% 9l siich E3, &
23} &% 0.1 mg/mL $%9 superoxide AAHZAL
11.4%°19eH, 25 F=71 371 "=t &A= 5
7kste, 0.1, 0.25, 0.5 mg/mL s=¢ F23 FE£E9)
superoxide 2AZAL Z}7F 11.4, 31.4, 44.5 %= e
ot FHYRFOZE ARG catechin®] superoxide AAZA
2 0.1, 0.25, 0.5 mg/mL EZoA ZZ 16.0, 46.6,
70.9 %= 3= AcHFig. 1D).
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Fig. 1. The effects of LJF extracts on total phenolic content (A), total
flavonoid contents (B), total antioxidant capacity (C), and superoxide
radical scavenging activity (D). Data results were expressed as in
terms of mM gallic acid equivalent (A). Data results were expressed
as in terms of mM quercetin equivalent (B). Data results were
expressed as in terms of mM and trolox equivalent (C). Data results
were expressed as % inhibiton of the activity (D). The data
represent the mean*=S.D. of 3 experiments.

3. 923 & FEEo] At ZEIA A=A
UVBZE S&3 EA gist N2 B3 #3} 9 DNA
£ uA= dF

heoR Fo3t B $289 UVBE $EH AHE &4
gt AZ 2E G35 Qlstaxt gtk HaCal A|Zo]
23 E32E2 0.1, 0.25, 0.5 mg/ml H=HE s}t
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o] 1A1ZF B¢t wjeFEr ¥ UVB 200 mJ/ar & A 3 44
7+ A 3 F Al BEES AYEYT, 1 d UVB 200
mJ/er & A} 39S W A NE AYEEC] F B
FEE A oA = &2Foez ZUI AL E}OJ 319
ot olRAE AFSA] 2 179 AEE 100%°l vl
UVB 200 mJ/a A} Al 52%2] A% 2L Hgoo,
23 EFEEL 0.1, 0.25, 0.5 mg/mlZ HAHZ A
72,22%, 76.31%, 77.01%2 AZE o] Z7lsl= AL B9l
6P"E‘E}(Fig 2). UVB A & Yehts AlX DNA —52}011
23} BREE0] FE IS gotr] Hste, F23 &
%%o— FE=¥H(0.1, 0.25, 0.5 mg/m)=E 1*]2_]- A Az
3k, UVB 200 md/arf RAF & QlH|o]El oA 4A17F vk
shdch 1 Aak ATl Hlé}oq g z7¢1 UVB 200 mJ/ar
A7 oA DAPIY §H, & 9 50| dojvt= RS &
g 4 U8 kAT %Silé 0.1, 0.25, 0.5 mg/ml&
A gL W UVB 200 md/ar HZZE QI3 o] SZo]
FrolsHl rasEE AL 9l s9chFig. 3).

LIF (mg/mb

Fig. 2. The effects of LJF extracts on the UVB—induced cytotoxicity
in human keratinocyte HaCaT cells. HaCaT cells were pre—treated
with or without LJF (0.1, 0.25, or 0.5 mg/ml) for 1h, then
stimulated with UVB (200mdJ/cr). After 4 h, the cell viabilty was
measured by MTT assay. The results were similar in 3 additional
experiments. p ( 0.05 significant as compared to untreated
normal, Tp { 0.05 : significant as compared to UVB alone.

LJF (mg/ml) 0.25 0.5

’
‘C,; s

LIF - 01 o 05
(mg/ml) UVB

Relative intensity

Fig. 3. The effects of LJF on the UVB—induced cell death in human
keratinocyte HaCaT cells. The cells were pre—treated with or
without LJF (0.1, 0.25, or 0.5 mg/ml) for 1h, and then stimluated
with or without UVB (200mJ/cm). After 4h, the cells were harvested
for detection of DAPI, To find our the DNA fragment, the cells
were stained with DAPI. The condensed DNA was indicated with
arrow, The relative condensed intensity per field was calculated
by Olympus software, The results were similar in 3 additional experlments
o € 0.05 significant as compared to untreated normal, p { 0.05
. significant as compared to UVB alone.

4, FL3} B FE850] AF ZEIA AEA
UVBZ 3% DNA ¥4 9 ROS AAe] u|zj:= g%k

UVB &AF & Ueht= AlZ DNA £4d 523 5%
B0 F= IS YotR7] Hoto, 23 EFEES 5
g2 (0.1, 0.25, 0.5 mg/ml)< UV B A 1AIZE Aol A
A7 3k, 1AZF & UVB 200 md/ar& RAF 3 Q5fH|o]
oA 4A1Z7F sigFsiaTt, 1 Aa ARl v|ste] diz2aed
UVB 200 md/crt A=A Brad U positiveSZ =7} 7}
stod, DNAEAC] dojibs AL #1 & 4= Aok sHAT
223} B82S 0.1, 0.25, 0.5 mg/ml & AT 39S
4 UVB 200 mJ/ar =22 ‘?l?l DNA EHE {osiA
FaAZ 5 USAckHFig. 4). = %%%%o] ROS®] A
o @ FFE F=A %?O}Eﬂ Hotd, 238 EFEES
= (0.1, 0.25, 0.5 mg/m)E 1Ak %if’ﬂ AA spa,
UVB 200 mJ/ar& ZAF 8kt UVB 200 md/ar A} 1
Azt & H|32o] DCF-DAE g8k, ROSY A4S &&st
Aot 1 d: 4T Eoh UVB 200 md/ar RARLO|A
DCFDAS] ordo] F718FRaL, ol= ROS Aol A F7t
T2 Bost AN 323 EFEES AY 39S o
UVB ZAMZ QI%F ROS Aol & o&FHo g {5t 9
A g & = A3lcH(Fig. 5).

]
]
ol | I I I [
v s s "
5 (X} 028 [

LJF {mg/mly

Relstive [INA [ragmentation

Fig. 4. The effects of LJF on the UVB—induced DNA fragmentation
in human keratinocyte HaCaT cells. The cells were pre—treated with
or without LJF (0.1, 0.25, or 0.5 mg/ml) for 1h, and then stimulated
with or without UVB (200mJ/ci). After 4h, the cells were harvested
for detection of DNA fragmentation. The cells were visualized by DNA
fragmentation assay. The results were normelized by control absorbance
to 1. The results were similar in 3 additional experiments. p {
0.05 significant as compared to untreated normal, 7‘,0 {( 0.05 :
significant as compared to UVB alone.

LIF imgrml) a as s

Cell connts

"

DTS gkt o (%0

LI n-! BT
nn

Fig. 5. The effects of LJF on the UVB—induced ROS production in
human keratinocyte HaCaT cells. The cells were pre—treated with or
without LJF (0.1, 0.25, or 0.5 mg/ml) for 1h, and then stimulated
with or without UVB (200mJ/ci). After 1h, the cells were harvested
for detection of ROS. Then the ROS production were measured by
flourscence microscopy and relative DCFDA intensity. The percentage
of shifted area wes indicated by graph below. The results were similar
in 3 additional experiments, o { 0.05 significant as compared to
untreated normal, rp { 0.05 : significant as compared to UVB alone.
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6. High Performance Liquid Chromatography
(HPLC)E ©]83t 5231 & F&83 chlorogenic
acid9] A& 4 A+

223 £ FE2=9 f85 84 AES YotE1x HPLC

13 sttt WA, 823 & FEE9
HPLC A& #8E 243t ohgat 22 ZaE At (Fig
6A). Theog Zoslo] =g Hdroz oA 9 chlorogenic
acidg o]8st F23F & FEEI 22 294 9 &
A A3 JFPHFig 6B). L ZAd} chlorogenic acid:
28,3584 =7t YEigt, wEbN G233 & FEEY
28,3589 Yelt= 137} chlorogenic acid ¥4 F=8
F 9L, olggt AFE o R A AMH F23 &
259 F9 A& F9] slU4Z chlorogenic acid7} Z&E

95ee B T 4 gl

=] —
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Fig.6. HPLC chromatogram of LJF extract (A) and chlorogenic
acid (B).
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3= ZFA A M E(keratinocyte)2t A A E(melanocyte),
HIA| Z(langerhans cell)oll AZHA FFS v|Fo2A A
Zol 7|53, gy 12 EAE o] A7|A "t 12
A3 o wFAAHA st Fr|2 Qg Z4He] EZouy
Aquigh, MAFH, mR |45 So] HASH "ot ojg€% A
Zaeh BB ekl ROSY HiEdete ME B3 28-S e
WA &4 Atart detA BAEAY 2&FQ A
A BEER] A =W AsHE &4 tigh HojAAe] &
TP 2 g EAAF Y ohFst AEe T AT
D mEba] SAAAZS FRAE 9 2Fo| & 4t
3} WolAAlY] ¢8E TIAI, S, i Ak}
ZEbdat depad 5o A A Ak Ao 2 deid A
Hh3-o] =7 DNASAIO R Qg 3 B B3 722 7% 4
o T o] niYAtE SIS ofy] AZICEN IR w35
7h&8t AP olo] B AoME ARATelA H0;
2 f=d AskE &4 gist 223 & 289 AEZHES
B35 g s, 1 Z7ES vigos UVBR QA% T
2 2 34 AE &4 F23F ROSE A=A, A
sHA & digk MEZE AFEL A F 4 X diste]
A skt

2 AFME FesE AFAAZIL dAIE] A A
QAo o3 B SAAAES At F1 A7 b
BE fA8tA s B wet ghest, gAkE 7154 9
2 9 3Eo gt vt Sas] Ag Foloh? whebA,
F23 B F2E9 IS sl et dEEA,
akslE] 4ol mx|E G tiEia 248 Byt 1 2
T, F23 EFEEY & HE o] A 2dEe 9L
on, F ZefHko|t ATFE F23 B FEE 5T F
7hgte] whet vF o R Frlste AL RISt ol vt
FOZ UVBE FES A= &4 tigh Az Boaate] o
A gotr 1z} kgt ZFEF AN E] UVBE (50, 100,
200, 300 mJ/e) AFEZE A 3 Ay ZHFHNE
HaCaTolA UVBZ f=% A5l AEF 2] ©2 ROSE
ARSI S & 5 AT ol F23 FE2E2(0.1,
0.25, 0.5 mg/ml) F=HE A A3 F UVB 200md/ci’
o] I3t AEE AEHAE FEIFS o, ROSY T4
o] AAEI, ME AFE W &AL & oEHoR AATS
& 4 AUk UVBY 93t AE AlEe AZ7E $EEwHA
APdA|(apoptotic body)Bhe EdE AT AE Alo]d
EA7F A712, 3 $Z(chromatin)o] doji} AE W DNA
7h FAHo R duEda AFE e AlEe Az o3|
HEwPogan £go| oj24 HGP Y oz = F
Az U & & 23 J=& TS, A= Y DNA EZF
EZ%te A2 NE AFE B4 F83% w7t "ok
Ao AE HaCaT Ao UVBE RARBHA A= m2
NZz &4 =8 9 9L B3 1 FeH 35 J=E =
oFelal, NEZS] DNAE #&3te] DNA 24 F=E AoHgt

1 A3} HaCaT A|2o| UVB A Al 3718Hd o) $35
I} DNA 24 d4o] F23 FE2EL A A 39S o,
B oE2Foz NS Tl sl

olgst AIE wiFeo g, F23t B FEEC] IRt A

F8 f8 AJEo] FIA golE 1A HPLCE o835t
Ax B BH8E 53 stqrt. olol|, F23ke] F JEO=

e dle

oo
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o+ Rl Loganin, Lupeol, chlorogenic acid & Z2& %274
oA BAS Bttt I FoA, Fig. 63} Zo] chlorogenic
acid@to] & Age| AMgH F23 & FEEA =N
t}. Chlorogenic acide EZHE IFES dFold, #7
T ERY N A EFE A 1qube] A E o]
el Stk A oA mpis A A A A
SHAHE AEE 9A @ FAstel e S vt &
HA AP B AeME L B FEEAAH Yok
939} chlorogenic acid®] HPLC #39] retention time®]
28,3584 FYsHA U, ol a23 & FEES
chlorogenic acidE& 83 A& %9 3=z 83t U=
AL Yehdth E3F Cha et al'”9 chlorogenic acid7}
UVBel|l 93 HacaT<&ds dAlditt= A48 FalsjEwd,
T3t 48 Foll sl chlorogenic acidZ7t &2
E FE2EY H3Ago REHOZE= J|o5hA] kS 7t F
Z3 £ 4 ok 2 A7 ZoA a23 EFEES UVB
2 fEH AR &JoRRE Tk YEFHOE NEE HDS
3H9aL, ROSE 2AIStaL DNA g Ao zA AL =
FTaWt S Al s SHARE o] AFte E AR
=g BE Q8 Aor 271408 HaCal AEA
23 FEE0| BxaiaE 2= AR 7)-H g At
o|FoZTH, F23 § FE=°| Aol g3 o A%
A AEE fdete 583 AR ol8E 4 U2 AL
2 AR "o}

=]

B FPofMe 238 B FEES o|&3ly ARLEFA
AM|Z2l HaCaT keratinocyteollA] UVBE {SE% AkEA<¢]
£k gk a9 e Ay o3 e ZES Al

2. 23 E FEEY ¥ A5 € superoxide &7

3. 223l E FEEL HaCaT keratinocyteo|4 UVB
(200 mJ/er) F=H A &4 gl 5= &
oz Az AEBE 27} AR

4., FL3} 5 55 HaCaT keratinocyteoA] UVBZ
=% DNA chromatin®] 2% 9 DNA £3& 7

AlFH.

5 223 B £ZES HaCaT keratinocyteo]|4] UVBE
H+E3H ROSY A4S sk g&doz oA stqth

6. 93 & FE=9 78 AES HPLCE 4% 23
chlorogenic acid’7} 8 3 AESZ YEpyT)

oy 2t H2% & FES AHEAEIAER

HaCaT keratinocyteo]4] UVBE S&H A3t& AEHA
oA Az B3 % ROS A4 <A 2 DNA £4 9A a3
7t $<3HA Agdhe AoE UERHh ol e AE Ht
Fo2 F23 & FEE0] mi Bt &4 AfAske
o Fa5M ZEgoRA A}, geste] 754 FES
29 &8 7hsAS AR S350 2238 B FEEY A
RS a3E s F9 AEY9T 2 chlorogenic acid
off gk AIRAQ F&AT, mEoA ASHHQ &4 oA
ke FAIFHQA 71" AT} in vivo BE AEE 58 dA4H
£9] 71297t FHHos dad Zog Alsdr)
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