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oF: B Ao M 7P ( Viburnum dilatatum Thunb.) @) Q3 AIX 2 5E FalEs HAZSAHEES A1,
o] 59 A=reklg SE AAER G THedS FRlEt] flste] ksl 55 Y AT 2 AL D
(1.1-diphenyl-2-picrylhydrazyl) & ©]-&3st AA}gols SWHel ot i3l a5 2AF A3, 7pebait-o] ogks:
(Ethanol) &% (SCs0 = 17.03 ug/mL), cl&o}AlE]o] E(ethyl acetate) #&E(SCy = 13.97 ug/mL), F¥-2(butanol)
I E(SCy = 10.30 pyg/mL) =07 Atelsgo] Z713-S & 5= itk 22y lipopolysaccharide (LPS)el ¢]3l
33t vl g A E(RAW264.7 cells) ol A A )= AF8FA A (nitric oxide : NO) 23439 JAlss A3 A3
ol A= atsl Bo] AxPH FAik(hexane) ¥ vlE dE Zeto] = (methylene chloride) &4 10 ug/mL A&
270 E T w50 % ©)de] NO A4 AA&ER 73 45 a5 etk 539, 99 54 2% 210
A Ear BE B Ae, A5 WS Q1A TNF-a, IL-148, IL-6 529 cytokine@} iNOS, COX-2 &40 #o] i
oEA o AAES RT-PCR o2 g1e 4 QIith o A7 AR=2 7 7HHhvy 79 ddgedd=
= A=ehg g A APl - FEskAl S8E  les g1 ¢ itk

10, oo

Abstract: The crude ethanol extracts and their solvent-partitioned fractions derived from the leaf and twig of
Viburnum dilatatum Thunb. were investigated for their 1,1-diphenyl-2-picrylhydrazyl (DPPH) scavenging efficacy.
The results showed that the butanol-soluble fraction (SCso = 10.30 ug/mL) exhibited higher anti-oxidant activity
than the crude ethanol extract (SCsp = 17.03 ug/mL) in the DPPH assay model. Then, the effects of the same
extract samples on the production of nitric oxide were examined in LPS-stimulated RAW?264.7 cells. Although the
hexane and methylene chloride-soluble fraction showed a weak anti-oxidant activity, they exhibited potent inhibitory
activity of NO production above 50 % at a concentration of 10 ug/mL. The hexane-soluble fraction also showed the
inhibitory effect on mRNA expression of pro-inflammatory mediators such an TNF-ea, IL-18, IL-6, iNOS and
COX-2 in LPS-stimulated RAW?264.7. These results suggest that the solvent extracts of Viburnum dilatatum Thunb.
could be used as an anti-irritation ingredient.

Keywords: Viburnum dilatatum Thunb. extract, SLS, anti-inflammtion, anti-oxidant activity, cytokine
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1. M =

234 Al (gram-negative bactena)J A3 9]yl
o] &A48H= lipopolysaccharide (LPS)+= 223
HA qlom, vE ol FOomA AE QE}QETH
=5 o] 9l dF(gram-negative sepsis) ¥} HEFA &
H(septic shock) & D71t} LPSE RAW264.73 -2

G A A F (macrophage =5 monocyte) Z5-E] thoksk
a5 Hks

il

QIxt® 4% tumor necrosis factor- @
(TNF- @), interleukin-6 (IL-6), interleukin-18 (IL-1
B8)9 & A5 AT AF)EZ (pro-inflammatory cyto-
kines) S Z7MA71&= Zloz deA dui12]. E3]
TNF-«, IL-18+ inducible nitric oxide synthase
(INOS) o] &&E fimgttl INOSE Haelli= Al el
TABHA kot ek FEE™ A E)F vhEe] 4k

3} 2 (nitric oxide, NO)E Ak 3]. YHEA 91 NO
Fd2 g glotE FolAY TS AAANTIE T2
Aehg AN I3 NOFAH S 52 241714 ©
w ZA O] &4 f-dAF Hol 2 A & 58 st

Cyclooxygenase (COX)+= arachidonic acidE prosta-
glandins (PGs) 2 Z3kA 7] &424 COX-13F COX-2
2 RBFET5]. COX-12 Alellr dawte] 34, 9
HRG, A7) fA, i) Aol L3 PGs
o] 3 T A A7 Eel ZHEsh, COX-2+ &
Eolu Q1ZHe] 95 RES F-9lelA Ttk COX-29
Q"ﬂ PGs® 9 AT mi7lshs A o= o] AX]

Ao, A5m7EZ ] prostaglandins E2 (PGE;) &
65"3’\]731:}. PGE;v= §5RES, Wonks 4 d#LlA
(angiogenesis) %] 5 &F WA= Zlo] Tty Qli=
Aoz dHA QIut6,7]. wEhA, arachidonic acidZH-
Bl PGsHE dshed #HE 842 COX+ E5E
apdst=d FE 3 Han Qlok

A= si-etalor 2tele] AA M f1A]st

o theFst 7 u%%?__ 4 2] of, 4"’*01 npole] 2, 4
27] Gk e o] = T2

P A

< |

S AASL £
2l ié‘g AAYsEe] A F-2] 285 sHAINE Felo] AlA
%)% e

AV FEstA ZgetA HE &R vkgolu
O}qu A]:loﬂ ;qi/\a ,qﬂo%/} 71—‘0_ Ez_}ﬂoﬂ% H}

zstA D8], FAAA A ZA] <l
goFgae wEgd A9, A %*é" =% (reactive
oxygen species, ROS)S FukalAl #t} w3t 739

ujetaldEste] =), Al 367 Al 3 &, 2010

= Trao}L cytokine (TNF-«, IL- 16 1L-6, 1L~ 8)
2 §4(INOS, COX-2), 1181l o5 a4 9 At&EE<l

PGE,, 23124 (NO)=°] *MHOi UW) e |
THO-11]. whebA %WZ =iy o T 2=ets)
a3t dash sPdaE ﬂgﬂ oF 4 olEdE

sttt B8 T i}%}wvoﬂ A 853 ok
[12]. o]& gt 2AES sHdss wiEAl T4 bdA Ho
A Hzgo] glofok sttt kA, H ol kxSt &
7F st AAE A AeskaAl 2SNt
o] 7k Q= FAlolth

7V ( Viburnum  dilatatum Thunb)+ 153
of &3z GPTIFOE Al FE o]t gfolA A4
stm 3m JE A7|E A} ol g, Tk BoFoH
Zdol= 6 ~ 12 em AEol1, 7R Y7
el "ol o, el Ao
gele 3t Mo, Auji= F2S Ak ¢
vt s , 53] ATx l AAE, o F
ol 2ro]aL e 27v A
<o, 5% & Oﬂ A 5t °b°—6PD} oo} o+
2807 AMGSHIE BHH, ZHebahy Aol %“Jﬁ}
B7F Aokal g A o Qo131 23 vk 7 eb
T YA A EEs] JdE oA 42 #A
o]t}

AT A = THe e FEE T o)1) &l
E5°] RAW264.7 Al2Ee| A LPSel o3 2% NO 4
3

OkIL =
s O]:EO] Fral,

12 9 >l'l~j X0
Xl ot o [o
ot

N

2 #AE cytokine? 45 (INOS, cox—z)ﬂ kg
o m x| dEkS v wakglth wal Eoldk Al g S

3t DPPH 2]zt A &g o «]5} 3HikslsE o v,

1231 Sodium lauryl sulfate (SLS)ell 2l f-2k¢ Al

x50 eslanE 3 o J—f—é}@?—i A, 7 A
A

=}
g HAAGEE] AT ALVIAE AEstaat sislnh

2 M2 % N
21. MEME & AR FES2| M=

HE stetr oA A
0l 50 g} 7} 50 g& =3
Z59E ol g

Zheb b AR A S
shaith Az Zhe e
sl B3 & 80% EtOHZ AF-2oA

ato] 4 h B FEEATE o HE FEES AAAE
715 ol&3ato] FHEHU ol 2ol w5 UxH F
%% A& 10 gol hexane, methylene chloride, ethyl ace-
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tate, butanol €ME 2o Z Jlete] FA|H EEE

£8 Azsich

2.2. M|ZH{Qk

American Type Culture Collection (ATCC)ZY%-H
mouse macrophage-like cell line?l RAW?264.7%} fibro-
blast cell line?! CCD-986skE AT F T AlE
T 25 10 % FBS (Invitrogen, USA)E 37}t DMEM
(WelGENE, Korea) HIAIE AFE-3to] 37 C, 5 % CO.
ol A vl k= AT

2.3. DPPH Radical 2H=a =4

Zhebah b ol A= R-E & oehs FE=Y olE
A EEEES ik &4 a7 Blois 5ol 23l
Hyyg whor SASTH14). o8 22 Alset
0.2 mM DPPH (1,1-diphenyl-2-picrylhydrazyl) &<
96 well plateol] 4= & 224 30 minZF HFA 7] &
microplate reader (SPECTRA MAX 190, Molecular
Devices, USA)E AH&-314 517 nmelA S 3kt Al
5 Ol oEEs ¥ ke dS tx2T o ® sto] g
4 2AYE SISl ol AMgE AL v

3} 2o,

Scavenge (%) = {1-(A-B)/C} x 100

At A543 DPPH 8ea WXl A3ire] Fd5
Bt AR AA FEE
C : of&&2 DPPH &5 Mol Agdare] 4%

2.4. MTT 2ol oet MZEEE 53

MTT (3-(4,5-Dimethylthiazol-2-yl) -2,5-diphenyl tet-
razolium bromide, Sigma) assayt Mosmann[15]¢] W
e Waste] Stk RAW264.7 AEE 24 well
plateell 5 x 10° cells/well®] 37} Hx5 shglom, 7}
Zkel A 55 F5HE AHEstal 40 min Foll 1 ug/mL
L2 LPSE Aglsle] 24 h Et wiekslinh o] F
10 ug/mL §%2] MTT €9 10 uL-& ZH7+e] wellell 3
7Vekal, BhAl 4 h F_F wieFski) v Rk 2 100 pl2]
Dimethylsulfoxide (DMSO, Sigma) & #7}ste] 44 H
formazan HAES E8A1Z F 540 nmoA FHTE
St SY32 2wl gk 9ig = 13 sk
54 B7bel o] &=t

2.5. Nitric Oxide MM2F =X

NO2] AL NO2 thakERl o} dAr o] & S at
+= Griess assay (F4) 5 o] 833tk RAW 264.7 A5
5 5 x 10° cells/mL= 243 F 24 well platec]l %3}
3, A& LPS (1 pg/mL)E 53k A2 viX| & A
gato] 24 h vieksEsith A E NO2| &2 7+ Al Enfek
A=l 100 pLS # 3o 96 well plate® %71 % Griess
reagent (1 % sulfanilamide in 5 % phosphoric acid and
0.1 % naphthylethylenediamine dihydrochloride in dis-
tilled water, sigma) 100 uL.E &35l 96 well platesel]
A1 10 min &<+ ¥H3-A1X1 $ ELISA readers ©] 83
540 nmellA] FFEE SISt 2EFE F4S so-

= ¢

dium nitrite (NaNOy) & ©AA S 2 3|43t Ac)

2.6. RNA &2| & RT-PCR

RAW 2647 M35 24 well plateol] wjFstar 2}z}e
A= LPS (1 ug/mL)E AHeste] 4 h &<t vjkstsd
t} ZF A9 total RNAE FE317] Y8l Easy Blue
extraction kit (Intron, Korea) 1 mL& 37}sto] MEZE
S| A17] 3L Ao 5 min T WX T chloroform
200 L& 3718k 15,000 rpmellA 15 min 5<F A=
2] SRt} T A Ae Fste] AR tube® &7
31 53] isopropy! alcoholS %713t % 15,000 rpmel A
10 min &<t A4 FeEl3te] RNAE FHAAZ 01 %
DEPC7} #21% 75 % EtOH=Z AH3 5 37] FolA
AZAFTE A A reverse transcription) &2 Improm-11
TM cDNA kit (Promega, USA)E ©]4-3}9] total RNA
3 ugs oligo (dT) primer, 2.5 uL 10 mM dNTPs mix,
1 uL random sequence hexanucleotides (25 pmole/25
uL), 1 uL RNase inhibitor (20 U/uL), 1 uL 100 mM
DTT, 45 uL 5 x RT buffer (250 mM Tris-HCI, pH 8.3,
375 mM KCl, 15 mM MgCl)E 7}t ¥ 1 uL?]
Reverse transcriptase (200 U/ul.) & thA] 718k DEPC
A SFFEA HE F971 20 uL7b H =5 Skl
WS EFAs & A2 H 2,000 rpmellAl 5 s FF A
Ea3le] 37 CTollA 60 min £+ WHA]A first-strand
cDNAE /d5k3it) ©]& thA] 95 ColA 5 min &<t
HES-AlA reverse transcriptaseE EEAA3A1Z] & SHA
o] ¢+5 ¥ ¢cDNAE polymerase chain reaction (PCR) ]l
A3 L cDNAZHE] TNF- e, IL-14. IL-6, iNOS,
COX-2, GAPDHE S%3l7] 9l3te] 3 uLe] cDNA, 4
uM9] primer, 10x buffer, 250 uM dNTP, 25 mM
MgCly, 1 unit Taq polymerase (Promega, USA)E o] &

1o

;0
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Table 1. The Sequences of Primers and Fragment Sizes
of the Investigated Genes in RT-PCR Analysis

== (e} I~
e R

Table 2. Criterion about the Responses After Primary
Human Skin Irritation Test

Frag-
Gene Primer sequences ment
size (bp)

5'-TATGGCTCAGGGTCCAACTC-3'
5'-AGCAAAAGAGGAGGCAACAA-3’

5'-CTCTGCAGACTCAAACTCCA-3'
5'-CAGGATGAGGACATGAGCAC-3’

F
R
F
R
L6 F 5-CCGGAGAGGAGACTTCACAG-3’ 91
R
F
R
F
R

TNF-«

IL-18 204

5'-GGAAATTGGGGTAGGAAGGA-3’
5'-CCCTTCCGAAGTTTCTGGCA-3’
5'-GGCTGTCAGAGCCTCGTGGC-3’
5'-CACTACATCCTGACCCACTT-3’
5'-ATGCTCCTGCTTGAGTATGT-3'

iNOS 496

COX-2 696

sto] PCRe AAlekitt Adstaat sk =2
primer 971482 Table 13} 7kt AE-¥ PCReY 9
3 AAdE AHE2 ethidium bromide® G2 1.0 %
agarose gelollA Z719F = At

2.7. SLS (Sodium Lauryl Sulfate)oll 2|gt MZ=4 245}
ojl_|. EK‘I

A5 97ds do7les BdE SLSE AHE-ste] 9

49 7159 £S5 A7 BYg-tE= g TEWL,
trans—epldermal water loss) = 7R 7Tt Abgkel Ak
dF-olAM 3 (human normal fibroblast) & DMEM HlA] 7}
Lol 9= 96 well micro plated]l HFA71aL(2 x 10
cells/well), 10 % CO, Z71l|A 37 TR 24 h ¥iFsFA
o} 7] AFEe] A Aokl EE ATCC (American
Type Culture Collection) ollA] F§18k3itt |A ou] A
HS Fal e FE5E0] 10 ug/mL F% ool
A A 5A0] Slae sdxe] AYE Fall glst
Atk 71 F 100 ug/mL FE2] SLSe} TR 54y
FEEAEE FAlO Agsta, 3 Ukl A

o &3 AZBEES SYsho] A 258

=5
o} 48 h ) ok T WA E At oA AEE MTT
H =
SLSe o3t ME 54 ¢st adE FIskit

1o 0% 2 4 ¥ %

2.8. A TR LRI A= AlE

PR 2550 QA|gFe gigt U} A= {5
£ gRlstuAt Aw dAAE 713 (5 Enfzze] &
3t A5 IS A8 FEE2 1.3-buthylene

ujetaldEste] =), Al 367 Al 3 &, 2010

Symbol  Grade Clinical observation

+ 1 Slight erythema, either spotty or diffuse
++ 2 Moderate uniform erythema
+++ 3 Intense erythema with edema
et 4 Intense erythema with edema & vesicles

glycol (1,3-BG) &ell 1 % (weight/volume) 2] &%
= Fhjakglth 94 A8 A4 7)Fel Rkska 497
Fol AFHA gk B @A o4 30 g< Akt 5

AAE ez 5 Folo AEEds E2% F 48 h
Zof| AAsIETE A F 30 min, 24 h Fol] AFR=
wd;}oau} 94 H7H= Table 29] 71522 H718H3A

AN
%%J 23S 7|Z0F 48 h ¢ 72 he] Hi v

. 7ttAUE =& 22| DPPH Radical 2= &8
01| St gHteSE AL
7he e FEEEY A 9 S A Slet
o] DPPH radical®ll 2]t AAtxols ER1HAS 533t
Stk Zhe b 9l A=) €] ethanol extract} ©] 310
ZXE hexane, methylene chloride (CH2Cly), ethyl
acetate, butanol 59| F71&WE TAHH OS2 o] &3to]
?—j% fractionse X+ C.=2 1, 5, 10, 30, 50, 100 ug/mlL2]
oA DPPH radical &7 535 ZAFsHith ofd],
-r?l aksl av® 2 4E A vitamin C (SCso =
464 ug/mL)E HAUETOE st 9] FE= ARE
of tigt gHitsla s vl wakdth A8 A3} Figure 19
A ep o] 7t FEE AlRE FollA ethanol
extract (SCsy = 17.03 ug/mL), ethyl acetate fraction
(SCsy = 13.97 ug/mL), butanol fraction (SCs = 10.30
g/mL) SO0 7 b’L/\]-g]_ %/H EJJJ]- »—-7]—6’1—2 E]— :’]: %1
“E]- A Z7Q! vitamin CR U= w2 43} 5
= YERSIAIRE olF FEE AlRE0] ods] 7S
Zdodﬁ]rq R 2 S nEsod, v =
= kst 58 Aol 9}5}1’ Azkd, 53], 7heak
UH-9] ethyl acetate fraction % butanol fraction®ll= &
Absl GAo] -k fE A BTl EAE FoE o
ArElT) whHel hexane 2 methylene chloride fraction?]
7d-%- crude AFE1 9] ethanol extract®Uhe T w2 &4k

Nl
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Figure 1. DPPH radicals scavenging effect of crude etha-
nol extract of Viburnum dilatatum Thunb. and its organic
solvent fractions. All tests were run in triplicate and
averaged.

3t & m¥E deEhdslth

3.2. RAW264.7 MIZO|M LPSE F== NO - AiAdof Cf
St 71 ALER FESC| AN Ent

LPSe| 2la) g/ se RAW264.7 X5 vloksto] &
2bsl w8l FrkEd FY s Tt FEE AR
= NO - A =5 AT o5 F5= A
255 247 10, 30, 50 pug/mL FEA Ao A
Hol wek NO - AAoAIE =48t} 10 pg/mL Al
555 7|50 % 3 ], hexane % methylene chloride
fraction® A 50 % ©]74¢ 943 NO - AAANES
YERN AT Table 3). o], RAW264.7 AI3E2] viability
=85 % o]AFoldt}. (data not shown) Ryu S[16]19]
AFRIe M=, F 83F2 FAES gler &
Aol fAbeh 2 O0Z NO - A EHE AR
A}, 80 ug/mL crude extract s =04 2359 2l&
E=5°] 60 % ©17%49] AsfES UehllsS Barskel
oh el 2 A-E el A ] 7 crude ethanol
extract A|83+= 50 ug/mL FEolA 2k 60 %2 A&
YEep it olelst kel wheba Zpehau
AHEES] NO - A w7t ol 1AL
2 57 7 stk

3.3. LPSE2 ==& iNOS ¥ Inflammatory Cytokine £4ed
off CHEH 7tHALTE FE22 dHMEt
IR AR RS F38kE LPSE tiAA]
Fof 95 F9] inflammatory cytokines A
uf 7hebhy FEE0] Wﬁ} AF WS A=
GY7F QR dolr gkt 13k cytokineo] &3 4
e A% ukg-o) wizlEZQl NOSt PGE2E A

ON

FE=Y F9T 55 187
Table 3. Dose Dependent Inhibition of NO Production by

Viburnum dilatatum Thunb. Extracts in LPS-activated
RAW264.7 cells

Inhibition (%)

Extract Samples
50* 30° 10*

Total ethanol extract 59.3 314 0.0
Hexane soluble fraction 80.7 693 682
Methylene chloride soluble fraction  80.4 649 514
Ethyl acetate soluble fraction 485 267 253
Butanol soluble fraction 65.7 450 415

* Final concentration of samples in culture media in pg/mL
All tests were run in triplicate and averaged.

A7)+ COX-29F INOS2| & oA %=
°H th:]_

COX-2¢ B4 5HH-8-olA prostaglandins ] /g ol
Agslo] AFS FEeh, INOS+ nitric oxide syn-
thase2l4-ol4 TNF- e, IL-1, LPS 59| A= 2J&) &
AgtEo] daet W 2AELS fdeks NOE A4
Sk, wheba 7?”4 AU F=ZFl tigt cytokine, COX-2,

RT-PCRZE &<l

INOS WHS Z9FozM AFUS JAYE @ A%
48714% HIT 5 ek B AZAAE NO B4 o

A&7t 7HF 958k E, 7P hexane fraction
AEE ttoz Tttt A8 AT, Figure 201419}
2ol LPS®E A=3t A-9-¢ 27 TNF-«a / GAPDH,
IL-18 / GAPDH, IL-6 / GAPDH, iNOS / GAPDH,
COX-2 / GAPDH®] mRNA H]:= 1.14 + 002, 1.21 =
0.01, 1.19 + 0.05, 1.24 + 0.07, 1.23 + 0.050]131 a2, 7}=+ak

W A 82 100 ug/mL 3713 73-$-ol= 2+2+2] mRNA
H] 7} 0.04 + 0,03 0.03 £ 0.03, 0.01 + 0.01, 0.01 + 0.02,
0.01 + 0.01% = l %O}X‘ = & 5 USdTk ol B

Z}ol| A, 7}5’}% A& sZel Wt mRNAS 2@
< Al 2747t e 74‘2_ ol (Figure 2).

N
W, AP 258 ARE F GAe 2] ¢
S HHEEC] NO Y AN $aAE &
ul
=~

sttt 23]8 kst @do] AU A xS H hexane
methylene chloride fractionE°] NO A3 A a37} 7+
2 Fekelth NO A d5ah-e -l opekst
cytokine®} &AE(INOS, COX-2) 9] 43l
gk, SLSe} 22 Ap=4o] vt HHH
Al 28E ROS7F HE NO A= =
SRES 7] AAkZ A28 = Qlvks ®a1vt Qi
wEba] -3k ksl g AR e
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a. )
Vibrnum ditatatum Thunb.(m/eg)  — - 10 50 100
LPS 1 m/ud + + + .

o _

1.4

o
8 12
£
T 1
g os
-] ’ .
2 es
=
. 0.4
E o
i
o || —
Mone Opg/mé 10 /m SOug/mé 1004 /mt
. 4
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LPS 1 ma/ad + + + +
o _
14
°
B 12
c 1
F
g of
9 oe
&
- 04
=
0.2
o mE .
Nene Om/et L0m/mt  SOm/md  100u/e
A ey
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C.
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- _
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£
3
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4
o 0.6
&
,—_,‘I 0.4
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Mone O gyl 10ug/me SOm/me  100ug/me
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Taz= ., O o~
AT SN - e
Viburnum diiatatum Thunb.(m/m8)  — - 10 50 100
LPS 1 pe/nt ] ¥ i +
iNOS
14
BE, 1.2 ~
z 1
a 0.8
k-4
9 os
-~
&
(=] 04
=
| |
0 —
None Ommt l0m/mt  SOug/mt 100w m
LPS 1/t
e _
Viburrram ditatatum Thunb.Ua/me) - - 10 50 100
LPS 1 pa/me ] t 1 |
COX-2
14
8 =
g 1.2
F 1
o
2 os
(L]
- 0.6
~
w04
=]
Yooz
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None Oug/mt Lopg/mt  SOm/mt  100pg/md
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LFS 1pm/mt

Figure 2. Effect of hexane soluble fraction of Viburnum dilatatum Thunb. on the mRNA expression of TNF-«a, IL-123,

IL-6, INOS and COX-2 in LPS stimulated RAW 264.7 cells.

ashet el gy 7)dE £ Qloh 2y 2 AE T
oM 7P AU 2EE AIBE G FAF 2 E A
559 Fatsksd 9 NO A oAl A2 YA|F
A @kQka1, WA hexane #& A|59] ¢ LPSE +
=¥ TNF-ea, IL-18, IL-6, iNOS 2 COX-2 23S <
Alsh= T Gl ERIFATh oy ANES F
gato] nFE & o, 7P FEES de e A
9] 27Hkg- oA B = ROSE &7 sk 87}

F3]x), A 368 Al 3 &, 2010

£
e
)
ot
o
)

FEE MEZ0|| CHet JHEFARLE
ol MEZES g1}
SLS&= Alazutel] Agte]o] AZuiAb oA e}k Al zuhs

ShElehe WRAT f BARA ARHOT WRAT

40
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Figure 3. Protective effect of Viburnum dilatatum
Thunb. extracts on SLS-induced cell damage.

S guksl u) 7}g wol AR5

A 7P crude ethanol extract AlE.2] Al
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- &=

o]t} Figure

3} G¥= 5 pug/mL FEolA 7 gk

Stk 015k 2 Aok b
= o A A e
L yn g2 9@}-& 2= o)
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Table 4. Safety Evaluation of Viburnum dilatatum Thunb. Extract by Primary Human Skin Irritation Test

No. of 48717 7273k R
Samples
responder 1+ 2+ 3+ 1+ 2+ 3+ 48 h 72 h Mean
Zhet b AR %) 0 - - - - - - 0.0 0.0 0.0
Control (1,3-Butylene glycol) 0 - - - - - - 0.0 0.0 0.0

J. Soc. Cosmet. Scientists Korea, Vol. 36, No. 3, 2010



190 HFRl - A - A

ur2x o] %7] zhg7]Ad Oﬂ/ﬂ WAlE XA (ROS)
1 butanol fraction®. = A A&
oF ) 1:% OﬂZ 1{]_.0 o]

2 ethyl acetate fraction 2

I Y= vk, HE3 oInks
AH=2] AA)2 hexane W methylene chloride fraction©]
aEHOZ AT F S Flolt} wEbA AT ¥

FORAZ AYH O B4 Austo] FPF AFE I
9 Z7M0 5 97 919 b RaEEe 4
A £ 08 RS 5 vy AREY A% ARoR
A PR 8 AATSYRES A5 5
F 27 el vl g felshl $8 5 Aee By
F gk

ZAlel 2

BT BARAY BRI A9

o oJste] o] o5 o ool A= UITH ZHA LA
3t A092055).
S|

1. W. Lesslauer, H. Tabuchi, R. Gentz, M. Brockhaus,
E. J. Schlaeger, and G. Grau. Recombinant soluble
tumor necrosis factor receptor proteins protect mice
from lipopolysaccharide-induced lethality, Eur. J.
Immunol. 21, 28383 (1991).

2. K. M. Mohler, D. S. Torrance, C. A. Smith, R. G.
Goodwin, K. E. Stremler, and V. P. Fung, Soluble
tumor necrosis factor (TNF) receptors are effective
therapeutic agents in lethal endotoxemia and func-
tion simultaneously as both TNF carriers and TNF
antagonists, J. Immunol, 151, 1548 (1993).

3. E. A. Hyun, H. J. Lee, W. J. Yoon, S. Y. Park, H.
K. Kang, S. J. Kim, and E. S. Yoo, Inhibitory effect
of Salvia officinalis on the inflammatory cytokines
and inducible nitric oxide synthesis in murine mac-
rophage RAW264.7, Yakhak Hoeji, 48, 159 (2004).

4. A. Weisz, L. Cicatiello, and H. Esumi, Regulation of
the mouse inducible-type nitric oxide synthase gene
promoter by interferon-gamma, bacterial lipopoly-
saccharide and NG-monomethyl-L-arginine, J.
Biochem., 316, 209 (1996).

5. T. C. Moon, K. C. Chung, K. H. Son, H. P. Kim, S.
S. Kang, and H. W. Chang, Screening of cyclo-

ujetaldEste] =), Al 367 Al 3 &, 2010

10.

11.

12.

13.

14.

oxygenase-2 inhibitors from natural products,

YAKHAK HOEJI 42, 214 (1998).

. J. L. Masferrer, B. S. Zweifel, P. T. Manning, S. D.

Hauser, K. M. Leahy, and W. G. Smith, Selective
inhibition of inducible cyclooxygenase 2 in vivo is
antiinflammatory and nonulcerogenic, Proc. Natl
Acad. Sci. USA, 91, 3228 (1994).

. K. Seibert, Y. Zhang, K. Leahy, S. Hauser, J.

Masferrer, and W. Perkins, Pharmacological and
biochemical demonstration of the role of cyclo-
oxygenase 2 in inflammation and pain, Proc. Natl
Acad. Sci. USA, 91, 12013 (1994).

. T. Lawrence, D. A. Wiilloughby, and D. W. Gilroy,

Anti-inflammatory lipid mediators and insights into

the resolution of inflammation, Nat. Rev. Immunol.,
2, 787 (2002).

. M. Higuchi, N. Hisgahi, H. Taki, and T. Osawa,

Cytolytic mechanisms of activated macrophages.
Tumor necrosis factor and L-arginine-dependent
mechanisms act synergistically as the major cyto-
lytic mechanisms of activated macrophages, J.
Immunol, 144, 1425 (1990).

N. Laflamme and S. Rivest, Toll-like receptor 4:
The missing link of the cerebral innate immune re-
sponse triggered by circulating gram-negative bac-
terial cell wall components, FASEB J, 15, 155
(2001).

V. Willeaume, V. Kruys, T. Mijatovic, and G. Huez,
Tumor necrosis factor-alpha production induced by
viruses and by lipopolysaccharide in macrophages:
similarities and differences, J. Inflamm., 46, 1 (1996).
L. C. Parish, J. L. Parish, H. B. Routh, and J. A.
Witkowski, The treatment of acne vulgaris with
low dosage doxycycline, Acta Dermatovenerol.
Croat., 13(3), 156 (2005).

I. Kunihisa, O. Akio, and M. Hajime, Antioxidant
activity and inhibitory effect of Gamazumi ( Vibur-
num dilatatum Thunb.) on oxidative damage in-
duced by water immersion restraint stress in rats,
International Journal of Food Sciences and Nutrition,
52, 443 (2001).

M. S. Blois, Antioxidant determinations by the use

of a stable free radical, Nature, 29, 1199 (1958).



SE 2AEA TP FEEY F9S &5 191

15. T. Mosmann, Rapid colorimetric assay for cellular synthesis in LPS-activated macrophages, Phytother
growth and survival: application to proliferation Res, May, 17(5), 485 (2003).
and cytotoxicity assays, Journal of Immunological 17. H.-Y. Thong and H. I. Maibach, Irritant dermatitis
Methods, 65, 55 (1983). as a model of inflammation, Drug Discovery Today :
16. J. H. Ryu, H. Ahn, J. Y. Kim, and Y. K. Kim, Disease Mechanisms, 5(2), 221 (2008).

Inhibitory activity of plant extracts on nitric oxide

J. Soc. Cosmet. Scientists Korea, Vol. 36, No. 3, 2010





