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Protectvie effects of Lonicerae Japonicae Flos against hydrogen peroxidase—induced
oxidative stress on Human keratinocyte, HaCaT cells,
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ABSTRACT

Objectives Lonicerae Japonicae Flos (LJF) has been shown anti—oxidant, anti—inflammatory, anti—viral,
anti—rheumatoid properties, However, it is still largely unknown whether LJF inhibits skin injury against
oxidative stress in human keratinocyte, HaCaT cells, The purpose of this study was to evaluate the protective
effects of LJF against hydrogen peroxide(H»O2)—induced oxidative stress in human keratinocytes, HaCaT cells,
Methods : To evaluate out the protective effects of LJF on oxidative injury in HaCaT cells, an oxidative stress
model of HaCaT cells was established under a suitable concentration (500 uM) hydrogen peroxide, HaCaT
keratinocyte cells were pre—treated with LJF (0.1, 0.25 or 0.5 mg/ml), and then stimulated with H>Oz. Then,
the cells were harvested to measure the cell viability, DNA damage, and release of reactive oxygen species
(ROS).

Results LJF (0.1, 0.25 or 0.5 mg/ml) itself did not show any significant toxicity in HaCaT cells. The
treatment of H2oO2 caused the oxidative stress, leading to the cell death, and DNA injury. However,
pretreatment with LJF reduced cell death, and DNA injury. The stimulation of HoO2 on HaCaT cells resulted in
excessive release of ROS, which is the main factor of oxidative stress. The excessive release of ROS was
inhibited by LJF treatment significantly,

Conclusions : These results could suggest that LJF exhibited the protective effects of HaCaT cells against
HoO9—induced oxidative stress by inhibiting ROS release, It could be explained that LJF inhibit skin damages
against oxidative stress, Thus, LJF would be useful for the development of drug or cosmetics treating skin

troubles,
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Hsu et S. C. Cheng 5& 7|92=2 ARSIt & A4
L Q%59Z Lonicera japonica Thunb, & o]g&ste AFPL
st ol AE Mekrt FESka Heb, G, fifi, B
of Emisle] DEUREN, VEERSE, MRE, f1EE, SunEF, &
MUKE, EREsEe] sgaEo] oA BEE g, Wo, FHE, #
BRI, JRGURE, IR Eikel wmEn o, =
gt dAHeR AHA AT, ol=d, FeT, Folad F
SO ofyet Hiolg A HAuty, AEFAX, HE F9 9F
24 ARz A= oY, o]9je] AHA EHOZ in
vitro BEo|A Q] AfolA FF, Fupo|yA FgoR T
PRI TFLAAF el ARREo] Jdom?, slsiarg
O ztrsRe” Fazte?, Wz’ So| A3 Bu Hof
At

A HE= =4 w9, ¥, faxFor A= QL
t}, o] Folx ZAF YA E(keratinocytes)= FEIZo| E4)
stal glom, oHFAHoRHE XA WEE HISAY
By, Aexd 5 8% I . s mn =
o dgehe P AJM E(keratinocytes)=  HPEZOIA
HFFARIA)S HRE gE AT AYHoR L&
A Hed olgd AL YR A=Y &8 FE A
313 AEdF X(oxidative stress)7F 2AYSHAl "ot ARsHA
2EH X(oxidative  stress)= IS4 (hydrogen
peroxide, Hy0s), $47](hydroxyl radicals, OH"), #H&4]

7] (peroxyl radicals, ROO), HEAUEZO|E
(peroxynitrite, ONOO") g3 TSR0l
(superoxide anion, O )& H|FE3 TRt TAALE

(reactive oxygen species, ROS)E AJAste] ZAFAZA
Z9 &y 9 B9 Adh, =3 £, a7 mF
Aze] Az Ak 5 it s Aoz LERHG?,
weba] ASlE AEd A(oxidative stress)2HE ZHEFHA
AZE BE3L w38 XAX77] HallMe AW Ak
do] AAES e Ao] W FastH? Mdyd
TEoA S8k A, FEST 2 okt At
Ay Hou, FRA F2IY ARAHQ] #AF ATe
Hug" wvpyh giglth ole 2 dFeies ZEJANE
HaCaT keratinocyteo|A] I}AF3}4(hydrogen peroxide,
H00)2 SHEs A3ty A Ao gt 223 E3%
2o| w92 LolriA )

R

Ao ARge F23KLonicerae Japonicae Flos)e &Y
S E(AE 9H, gE)elA skl FAsA AMgstgct

2) M= 2 NI HiE

2 Ao AFgE HaCaT AlEE Addexobio (San Diego,
Califonia, USA)2X € BoF wrol A¥o] ALE3lgct HaCaT
NEzEs 32 JeE ZAFGNEZRE AR oo A 44F
AAMEZet Fef U whE FAlo] FYUsHHEA Athuio] AghE]
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A gob {87 HWEk Aol St} ZHEFAPMERES
HaCaT MNIZFE 10% fetal bovine serum(FBS)¥ 1%
penicillin/streptomycine #7}3t Dulbecco’ s modified
Eagle' s medium (DMEM) (GibcoBRL, Braunscheig, Germany)
i) ARGSES 5% COg, 37C AMIZE ujF7|o| A vl FslH A
Ao AMESHAT

2. Wy

1) &= F&

=23 100gS 1L F7I(H-E, g=hH=E 3AE 7HE =
% o2 Aast &, 52 Axst ARET (15.3g)2 ¢
Qon AFS 95t 4T Bt (=8&:15.3%). A4
A4 &9 stock solution (100 mg/ml)S A|XdFATE A=
H stock solution> —20Teo]| BAstHA AR H
SHEE 3]4ste] ARG-SHTE

2) M= =4 24

HaCaT celld] A&&2 LRHANEY nEZCgol el
adof 95 A=Y formazan FAEE WHil= MTT S¢S
v o2 MIT E4Heoz Z3Frt. Ax2E2 DMEM HjA|
oA 5X10" cells/well?] W== @etste] 0.1, 0.25, 0.5
mg/mle] =2 F23 § FEES AP stut. 24A7
o T 5 mg/mle] FEE MTT €92 H7Ftn thA] 30
£ Z9ot vkttt MTT—formazan AJAES DMSO 200
WwE A7t & 224 L33t formazan® ¥ SAS
96well plated] loading 3t &, 540 nmol T$EHE 4
SR oA AASHA

3) DNA & BM (4 6-diamidino—2-phenyiinddle, DAP)

DAPI (Sigma, MO, USA)+= intact cell membrane2 &
Tste] DNASH AgetAl =1, o|nf 358nm(Max.) J&= Tt
Ao W F55t9 blue—cyan AS9 FF< WITh 1
27 Z%3t DAPI= DNAE FAge =24, 33t chromatin
o FHE BF & 5 A 3 £t HaCaT Ao H202
E A & X7 5< vigsignh. PBSE 23] AF £
4% paraformaldehyde £ 0= 308 FQF A4 143}
1 PBSE 33 AlHsHth AlZ #2 DAPI (10 mg/ml)
AMgste] 5EZE FAEta PBSE 33 A|#3t%1, prolong
gold anti—fading mount solution (invitrogen, CA, USA)
£ o]g&3sle] uleEslgtt 1 & Flourscence microscopy
(Olympus™ 70, Tokyo, Japan)2.2 a5ttt

4) DNA 22 &3

(1) NI DNAEH AZ FH]|

Cellular DNA fragmentation Kit (Millipore, MA, USA)
£ olgdtol DNAY £ F=8 Z4stert. WA HaCal
NZEE 2X10° cells/mlZ HE3}T, bradU labeling solution
< 10 uME A7IBE 5% CO., 37C ZAsIoA 2417 Hj
o Stk 7 F 250 gollAl 1087 QY Eeldtel AEAe
AAT ohe. AZo] DMEM A4S 7 200 W4 H7istel
96well plateo] o] F3ict. AFwo] LJE 0.1, 0.25, 0.5
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mg/ml ¥EE § T A7 §H, HOp 500 uMe stz
5% CO2, 37C ZAsIOIA 1A7F vigFstEt, 1A Fo
96well plateE 250 gollA 1087 94 Ha & A9
AA stk 96well plate Z+ welld]l 1X  incubation
solution 200 WE A7kt &, 4204 3087t wjgsich.
a1 %5 250 golA 1087F f4Este e AFAS 100
ul FHate] Ao ARE3HAct

(2) Al DNA 84 1A

96 well plate?]] DNA coating solution 100 W& F7}3t
5, 4ColA overnightdtgltt, @EHS Hojjo] HF H,
1X incubation solution 200 W& AH7}ske] AloA 30&
7+ blocking 3l¥tk, 1 %, washing buffer 200 W& 7}
3lo] 33] Wojll e, exonuclease II solution 100 wWE
H7kste] 37ColA 3087t denaturing d}%th. washing
buffer 200 WE 7¥ste] 33 Aol W e, anti-Brad—POD
conjugate solutione Z+ wello]l 100 W& H7}ste] 47Tl
A overnight3}gth, 1 &, washing buffer 200 W& A7}
3lod 33] Mol TR, substrate solution 100 wWE H7}sl
DNAZ} B4% AEE 370 nmo)|A] spectrometers ©]-83}4
o s ST =N ZASIAT

5) ROS MMz EAM (Dichlorofluorescein diacetate,
DCF-DA)

ME W 4440 S &7 Yt BF probes
DCF-DAE ©|&3Iltt, HE3EEA DCF-DA (Sigma,
MO, USA)= AZEW Hy0:2F #HE peroxide E4A ROS
of o3 AbgtE]oiXint, 2,7—dichlorofluorescein® & of|AH|
23} g DCF-DAE 3¥° DCFE Witso] =] s
=A gt HaCaT AlZel| HoO:5 A 3 & 1A7F F<k o
ettt NEES 48317 o 2 uM DCF-DAE A&t
37Tl 108 Bt wiFstat, Hiekst A= PBSE Al
stod 1% trypsine—EDTA §H& ATt MEZE $31a,
t}A] PBSE A|A3}e] flow cytometry (FACS Calibur, BD
Biosciences)2 #32 2AsAt AR EAHL (el
Quest software( Becton Dickinson)E ©]-&3}g )

6) S Xz

A Al izt FA A= SPSS V10,02 ©]-83to]
one way ANOVAZE AHA3le] PZro] 0.05 vt uof 544
o2 FO3t Zo|7t U= ALE WHSIAT

2 3

1. §23 E5&E°] HaCaT HZ E49 vl

T23F E5E=0] A Z2EFAGANEQ HaCaT AZ9 of
A E B0 GRS Fo] Al APE 9 ASHY AEFA W
25 HjAISH] $J3ted, HaCaT A|Zof &5
=HE F23= 0.1, 0.25, 0.5, T2 1 mg/mle H=2

Agste] 3AZE B uiekeE & AlE B4 BEAHE AAE
A& JEsHTh 1 23, ok Fig. 13 Zo| F23h=
HaCaT AZAA i 5= 0.5 mg/ml7HA= F948%+=
MNEZ BE4ES Bolx o, 1 mg/mle s&AAE F9
Ade AEZ EAHL B, Age =22 (0.1, 0.25, 0.5
mg/ml2 A7gstct (Fig. 1).

w
g

.
s

Coll viability (%)
2

0
LIF (mg/mi) - 01 025 05 1

Fig 1. The effects of Lonicerae Japonicae Flos (LJF) extracts on
cell viability in human keratinocyte HaCaT cells. HaCaT cells were
incubated with or without LJF indicated doses (0.1, 0.25, 0.5 or 1
mg/ml) for 3 h. The cell viability was measured by MTT assay.
The results sere similar in 3 additional experiments. *p { 0.05
significant as compared to untreated normal.

2. 923t EFEE°] H:0:2 %% HaCaT
AZe] 549 u|X]= FTF

ggatae] 3t FH2 & 48 A HOx= JFHo= A}
o ZAYYAE ellA 43t AEHAE et &
HA Yo webd, WA HO0.HE T A ZREAA
3Z<Ql HaCaT Ao ougt JFS uX A Yot 32
ko] aiE AmR 1z sttt HaCaT Ao 23
0.1, 0.25, 0.5 mg/ml =2 A5t 1A17F E2 wjoF
3t & HyOp 500 uM < 2413 A 3 § A= YZES 4
Hugith 2 Ad H0p 500 uMe AZstgaw gastd
HE QEEo] 223t A oA = od&FHo=z ZIlet
AL Fel & 4 YU (Fig. 2).

fuj

Cell viahility (%)

LIF (mg/ml) - - 01 025 05
Hy0y
Fig 2. The effects of LJF extracts on the H>O.—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 induced with H202 (500 uM). After 2 h, the cell viabilty was
measured by MTT assay. The results were similar in 3 additional
experiments, *o {( 0.05 significant as compared to untreated
normal, T { 0.05 : significant as compared to HO, alone.

3. 223} EFEE0] H0.2 4=38 Ay &
EF 22 Qg AlEZ Y DNA &A1 u]xE 9%

H:0; A Al Ughub= AlEZ DNA &4 3237 F+=
FEFS YorEr] Hste, F23E HE=R™-(0.1, 0.25, 0.5
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mg/m)E 1A7F A A sk, HyO0p (500 uM)S 1A7F A
3}, Fig. 3042t B ule} Zho] HAkFo| B|gte] of
27 HO0; AT oA e $Fo] dojuhs AL
g 2 glgil:} AR 23+ 0.1, 0.25, 0.5 mg/ml& A
g 3¥S W H.0, (500 uM)A TR A3 Ao =S 79
517 ZJ-_/.:E]‘* AE 2 AT (Fig 3).

LIF (mg/ml)

|.|rcn-gmn . < 81 035 es

][O-

Fig 3. The effects of LJF on the HO,—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 induced with
or with out HxO2 (500 uM). After 1 h, the cells were harvested for
detection of DAPI. To find our the DNA fragment, the cells were
stained with DAPI. Detail method were described Materials and
Method. The similar results were obtained from three additional
experiment, *o { 0.05 significant as compared to untreated normal,
Tt (0.05 : significant as compared to H,O. alone,

4, F23 EFEE| H:0:2 759 A58 &
EF2AE Qg DNA - nz)&= g3

H:0s M Al UehtE= A DNA EFHo| F23p} =
B gotry| ste], F28= 0.1, 0.25, 0.5 mg/ml&
HoOp A7 1AIZE Aol A A7 stx, 1A7F & Hy0p (500
UM)E IAZE Askct 1 Z3t ZWFLOH Hlf‘f}@l Bt |
HoOp A2 w4 DNAEZ] dojubs AL 9l & = 3
At (Fig 4). AT 2315 0.1, 0.25, 0.5 mg/ml= A
g 39E o HyOp (500 uM) A2 QIgk DNA £&& &
oA F2AZ 5 Uk Fig. 4).

Relative DNA fragmentation

LIF(mgml) - - 01 025 05
H,0,

Fig 4. The effects of LJF on the H.O,—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
induced with or without H.O, (500 uM). After 1 h, the cells were
harvested for detection of DNA fragmentation. The cells were
visualized by DNA fragmentation assay. Detail method were
described Materials and Method. The similar results were obtained
from three additional experiment. *p ¢ 0.05 significant as compared
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to untreated normal, tp ¢ 0.05 : significant as compared to H.0»

alone.

5. 23} E5EE°] H:0.2 F=% A3y &
EfA& Q3% ROS A vX= IF

Hz0. A2 Al ROS A/do] &3t =1, ROS &H|71 At
2 2 MY AFE E AF TS £4] 3tk B
gt Fesih ROSS A od FFE FLA &
ol7] ¢J5lo], FL3= =& (0.1, 0.25, 0.5 mg/m)=E
1AZE Aol AAE ska, H.0. 500 uMES A& st
HyO: A7 1A7F & AlZeo] DCF-DAE FAste], ROSY]
ARSI et 1 Ad A4 Eok HeOp (500 uM)
A4 ROS Aol A F71stath. sHANE F23HE
ﬂal SRS W HyOp AZE <Igt ROS o] sk &34

fFolatA JAEE &1 & 4= ddoh (Fig. 5).

= = [~
o =] o

DCFDA-Positive cells (%)
w =

0
LIF(mgm) - - 01 025 05
H,0,

Fig 5. The effects of LJF on the hydrogen peroxide—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 1 h,
and then induced with or without H.O2 (500 uM). After 1 h, the
cells were harvested for detection of ROS. Then the ROS
production were measured by DCFDA positive cell percent. Detail
methods were described Materials and Methods. The similar
results were obtained from three additional experiments. *p ¢ 0.05
significant as compared to untreated normal, Tp < 0.05
significant as compared to H>O. alone.
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A 49 A JfAT FA oR B Jopoll gt wAlo]
EoMA A R A agld o3t gi k3 HfAAF]7]
8l FFE, ggE 52 HIESE ohst BopollA] i3}
A st dAb EdskA o]FAA L ok AAS

HI RS A& QiAo nirt =&d A A5l
naxre 22 gusis gudidn gHA o on 2
ol 93t TR L= TR AP EL} dRotNEE
A g SAANROS)E A5 A AEd
25 fdst 7:"-'_1""1] TRAEZY] &4 EE YoprhA T
Bol gsh} apde zdisiA "@dtn dEiA kP, 23
A Az} EEL_ Keratinocytesw= T&of Qo] thofst €
A AFo2HE D{E B Fi, & 39 UE
E40] Hi dro g AAER Jrg otz 8% 9TS
g}, a8EE i Xooi tekdt AE A REEE
keratinocytesol|l Al AF}A AEF A gt HWo] A|AHIS
2% quiE 7RIt} SHAITE gk AkskA AEH| A 9
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Hydrogen peroxide2 AF8}& AEH A7 §&3H HaCaT keratinocyteo|A] &

3l keratinocyte7} SAEH, Wol A|A”S] F37}F obA T
Hof| &AM A "Hrh webA, B dAFoME At I
ol f8sHA ARgEole: FL3E o]8ste] HaCal
keratinocytesoll Al 4Rt 4L Frletal Az &AL o
Ashs a3ts EAEAT

F23= 2ARE FostHE sFy] g BEYG
A&, = L HIAZ AFgEo] gon? oy o |
o2 F23t] grEol e ks B ot AQdo] gt
A, FHTole F23k9] i ARSI I YA Hi%
A77F AP Y. Eat, T APH A7 FLo3
oeoligo|E REEo] Edwe] AP & Astant
Pof Bot Yo7t Fost 2o e ARSO HIV-1 RT A
3%, phospholipase A2 7<-]o]]2‘1> o] BuyEYct I}
D RNz A FE3te] Aol T3 Fe] A wu|g
AAoln, B3] PN EA Q] At Ao TAE A
= AYPE vk stk B AYoME F23 EFEEQ)
TS S-S Hrbelr] Y8lA HaCaT keratinocytesoll &
AAArae] g FR2 & 48 A H0p (500 uM)E ©]-83h
AsE ~EHAS Rt

HgOz—'E Absty AEH A Bk oyl AbA radical®] EE

o Bolsh= Aoz, fRE Nxel 2 A{FA

Hﬂw}%) T3 HoOxE oY P s 7176 Tojste] AYg]
ol 723 e I, AT B AFME HO,
2 B9 AE AEe] 284S 221 oY, H202% AlE
APE THollA FEEEQl AE APE, A|EZ 4%, DNA £2
S thorst wsls ok’ o3t wsel charst Y9l
o] ZEAIskA|R, ROS7F FashA gttt LA itk
U9 ROSE DNAS| H2E E7A]7|HA] DNAS &4HA]7)
AZ 271HES tfs 3FstaA AZ A 9 45
T3l= A o; gdEA Jo¥ . 13 ROSE E3t A
g 2 AMES AIBhs A Aﬂi Hoof glojA ofF
b ouE 7P<JE}. 2 AFoAE 71Ee Aot dA|st
027} AE AEE 7S & 4 Atk =3 HOp
NA chromatin 2= 4 DNA 3 52 8u3ta] A=x
%P% FE3lgT old F23 B 8L A A F,
HoOxE B3t H=3h A5 AEHAE FUS w, o3t
AZ APE 2 &8 55 202 AT & & U
E3F HoOp0l 93t =gt ROSHAE Z-23to s A
< B w, F23E= H.0:00 23 ROS AL A5 A
F7H AE AFE 2 S8 AARE 58 5 ok

B AFoMEe F23t B 559 AR Z-FA A x|
Ao atst aits B3 A B3 f53s ARz E9)
on, I Az F23} B FEES AAFANENAN ] it
s}, Aﬂﬁﬁi 537F 95 Stk weEky, 2 AT Ads

3o F235 o83t RoAe] kst B E 7)Ao
+= F—tﬂ 7|12AQ A= 2 ACE PoEn E3L

r& :10

Ol

15h

y

> rlr _i_ o o K

4)1'

T ATl B B 220 vk tia AR AW AT
WA A B4 et F7hHe Aol Wad RO A}
=9,

ih)

E

3] Al BT a3 61

F23t EFEES ol8dl AREZEFAAAMESL HaCaT
keratinocyteol|A] H2022 GWat ARstAQl &Abo] it &
e T 2 o3 T2 2ES At

1, 323l EFE£EL HaCaT keratinocyteoA 0.5
mg/mlA7HA] F94d Sl AlZ 54 HolA E%
onf, H0,2 S A5 4] e 5= o2
o2 AE HEEE 37 At

235} EFEES HaCaT keratinocyted A HzO:2
9t DNA chromatin®] $% % DNA E3& #a

FEgE ROSO| A4S FE AEHo2 oA 3t

o] A3 = E‘r‘ﬁ"% A GAZS] HaCaT
keratmocyteoﬂﬂi HzOzi WS ARSI Q] AEF AN A
¥ B35 9 ROS AA JAl mapt 58 vErteH, o
o ge ARE wPon Fest BraEol wRe Ay

£ AMsHE Fasl 288 4 e Aoz F3d

o 3ol 323 3= YR Al &4 9
Asts FAAR 71" A7 FUHR R 8T o= AR
et

Reference

1. Schools of Korean Medicine Textbook complolation
committee, Bonchohak, Seoul : Yeonglimsa, 2007 :
240—-1,

2. Ahn SH, Kim HH, Lonicerae Flos inhibited COX—2
and MMP-9 in LPS induced Arthritis of mouse
through regulation of MIF, Kor J Ori Med Phywiol
Pathol, 2010 ; 24(2) : 242-8,

3. Dan Bensky, Andrew Gamble,
medicins, Materia Media, WA
1986 : 85-6.

4, Huang KC. The Pharmacology of Chinese herbs
(9nd Ed.). FL : CRC. 1998 : 8-9.

5. Bae JH, Kim MS, Kang EH., Antimicrobial Effect of
Lonicerae Flos Extracts on Food—borne Pathogens,
Food Sci Biotechnol, 2005 ; 37(4) : 642-7.

6. Joo JS, Kim JS, Jeong JG, Kim BK, Study of
efficacy of Foeniculi fructus and Lonicerae flos

Chinese herbal
Eastland Press,

extract on acute pancreatitis, Kor J Herbology.
2010 ; 25(4) : 39—45,

7. Ohata S, Sato N, Tu SH, Shinoda M, Protective
effects of Taiwan crude drugs on experimental
liver injuries, Yakugaku Zasshi, 1993 ; 113(12) :
870—-80,

8. Rim BM, Rim CW, Choi JY, Chung YS, Jeong HG.
Effects of Lonicera japonica extract as a biological



62 KRS FE

response modifier, Environ Mut Car, 1992 : 12(1)
D 45-54,

9. Luo ZH., The combined modulating effects of
cerium nitrate with certain Chinese traditional
drugs on altered cell-mediated immunities in scald
mice, Zhonghua Wai Ke Za Zhi, 1990 ; 28(9) :
562—5, 574-5.

10. Halliwell B, Gutteridge JM. The importance of
free radicals and catalytic ions in human diseases,
Mol Aspects Med, 1985 ; 8(2) : 89—193,

11, Kim ES, Kim JS, Kim GN, Anti—oxidant Function
of Genistein against HoOs—induced Oxidative Stress
in HaCaT Keratinocytes, Kor J Aesthet Cosmetol,
2012 ; 10(3) : 541-7,

12. Cross CE, Halliwell B, Borish ET, Pryor WA,
Ames BN, Saul RL, McCord JM, Harman D,
Oxygen radicals and human disease. Ann Intern
Med, 1987 ; 107(4) : 526—45,

13. Applegate LA, Noel A, Vile G, Frenk E, Tyrrell
RM. Two genes contribute to different extents to
the heme oxygenase enzyme activity measured in
cultured human skin fibroblasts and keratinocytes:
implications for protection against oxidant stress,
Photochem Photobiol. 1995 : 61(3) : 285-91.

14, Frank RG, de Gruijl, Photocarcinogenesis: UVA vs,
UVB radiation, Skin Pharmacol Appl Skin Physiol,
2002 ; 15(5) : 316—20,

15. Heck DE, Vetrano AM, Mariano TM, Laskin JD,
UVB light stimulates production of reactive oxygen
species: unexpected role for catalase, J Biol Chem,
2003 ; 278(25) : 22432-6.

16. Dimri GP, A Testori, M Acosta, J Campisi, Replicative
senescene, aging and growth—regulatory transcription
factors, Biol Signals, 1996 ; 5(3) : 154—62.

17. Chiba K, Sone T, Kawakami K, Onoue M, Skin
roughness and wrinkle formation induced by repeated
application of squalene monohydroperoxide to the
hairless mouse, Exp Dermatol, 1999 ; 8(6) : 471-9.

18, Leonard S, S Wang, L Zang, V Castranova, V
Vallyathan, X Shi, Role of molecular oxygen in the
generation of hydroxyl and superoxide anion radicals
during enzymatic Cr(VI) reduction and its implication
to Cr(VI)—induced carcinogenesis carcinogenesis, J
Environ pathol toxicol oncol. 2000 : 19(1-2)
49-60,

19. Lee J, Jeong SI, Jang SI. Effects of aqueous
extract from Lonicera japonica flower on trimellitic
anhydride—induced contact hypersensitivity in BALB/c
mice, Kor J Herbology. 2008 : 23(2) : 51-8.

20. Yoo JM, Baik IH, Kim JH, Kim SR, Rhyu MR,
Screening of the antioxidant activity of some
medicinal plants, Korean J Food Sci Technol, 2005
; 36(2) : 333-8,

— Vol, 28 No, 4, 2013

21, Chung KC, Kwon DY, Baek SH, Kim SH, Chang
HW. Effect of Lonicera Flos's ethyl acetate fraction
on mutagenicity, Yakhak Hoeji, 1988 ; 32 : 328-33.

22. Choi CW, Jung HA, Kang SS, Choi JS, Antioxidant
constituents and a new triterpenoid glycoside from
Flos Lonicerae. Arch Pharm Res. 2007 : 30(1) :
1-7,

23. Chang CW, Lin MT, Lee SS, Liu KC, Hsu FL, Lin
JY. Differential inhibition of reverse transcriptase
and cellular DNA polymerase—alpha activities by
lignans isolated from Chinese herbs, Phyllanthus
myrtifolius Moon, and tannins from Lonicera japonica
Thunb and Castanopsis hystrix, Antiviral Res, 1995
; 27(4) © 367-74.

24, Chang HW, Baek SH, Chung KW, Son KH, Kim
HP, Kang SS. Inactivation of phospholipase A2 by
naturally occurring biflavonoid, ochnaflavone, Biochem
Biophys Res Commun, 1994 ; 205(1) : 843-9,

25, Barbouti A, Doulias PT, Nousis L, Tenopoulou M,
Galaris D, DNA damage and apoptosis in hydrogen
peroxide—exposed Jurkatcells: bolus addition versus
continuous generation of H202, Free Radic Biol
Med, 2002 ; 33 . 691- 702,

26, Sundaresan M, Yu ZX, Ferrans VJ, Irani K,
Finkel T. Requirement for generation of HsOs for
platelet—derived growth factor signal transduction,
Science 1995 ; 270 @ 296~ 9.

27. Forman HJ, Torres M, Redox signaling in macrophages,
Mol Aspects Med, 2001 ; 2 : 189-216,

28. Lee YJ, Shacter E. Hydrogen peroxide inhibits
activation, not activity, of cellular caspase—3 in
vivo, Free Radic Biol Med., 2000 ; 29 : 684-92,

29, Chandra J, Samali A, Orrenius S, Triggering and
modulation of apoptosis by oxidative stress. Free
Radic Biol Med, 2000 ; 29 : 323~ 33.

30. Hengartner MO, The biochemistry of apoptosis.
Nature, 2000 ; 407 : 770-6,

31. Henselei U, Rosenbach T, Kolde G. Induction of
apoptosis in human HaCaT keratinocytes, Arch
Dermatol Res., 1996 . 288 : 676~ 83.

32. Mathiasen IS, Jaattela M,
caspase—independent cell death to combat cancer,
Trends Mol Med, 2002 ; 8 : 212-20,

33. Halliwell B. The wanderings of a free radical.
Free Radic Biol Med, 2009 ; 46 : 531-42,

34. Droge W, Free radicals in the physiological control
of cell function, Physiol Rev, 2002 ; 82 : 47-95,

35. Thannickal VJ, Fanburg BL. Reactive oxygen

Triggering

species in cell signalling, Am J Physiol Lung Cell
Mol Physiol. 2000 : 279 : L1005-11028,





