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Study of the Bioactivity for Functional Cosmetics

Using Natural Plant Resource in Jeju Island

Kyongwol Yang

Department of Animal Biotechnology
GRADUATE SCHOOL
JEJU NATIONAL UNIVERSITY

Abstract

The cosmetics industry is an imaging—industry that satisfies the beauty of people’s
appearance and creates high—added value. The cosmetics industry is more sensitive to
changes in the market than other industries, and the development of new materials
and the production of new products are frequently performed through continuous
research. For modern people, cosmetics are the instruments which is not only
satisfying the beauty but also added various functionalities to protect and maintain
skin from sudden changes in weather and external environmental threats. There is
an increasing demand for functional cosmetics that can show the effects of
antioxidant, anti—aging, anti-inflammatory and antibacterial.

In order to develop raw materials for the production of cosmetics, the safety of the
skin and compatibility with other cosmetic materials should be considered. Natural
and organic resources can be good cosmetic ingredients not only for safety but also
for image marketing. Jeju Island is well positioned to build safe cosmetics and clean
nature—friendly cosmetics by utilizing these natural and organic plant resources.

Therefore, in this study, the antioxidant, anti-inflammatory and antimicrobial
activities were investigated by using FRubus coreabus Miquel and Rubus buergeri
Miquel extract and oils extracted from Vitex rotundifolia that were grown in Jeju

Island.
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Rubus coreabus Miquel and FRubus buergeri Miquel contain various bioreactive
chemicals and are known to have anti-inflammatory, antibacterial and anticancer effects.
In this study, we evaluated the anti-inflammatory effect of Rubus coreabus Miquel stem
and leaf extracts and the antioxidant and anti-inflammatory activities of Fubus buergeri
Miquel leaf extract in LPS-stimulated RAW 264.7 cells. Rubus coreabus Miquel extracts
concentration-dependently inhibited the production of nitric oxide (NO), prostaglandin E,
(PGE»), cyclooxygenase-2 (COX-2), and inducible NO synthase (iNOS), and no toxicity
was observed in the RAW 264.7 cells. In addition, RAW 264.7 cells treated with Rubus
buergeri Miquel extract inhibited NO and PGE; production and iINOS and COX-2
expression in LPS-stimulated RAW 264.7 cells.

Vitex rotundifolia fruit has been used as a traditional medicine for the treatment of
various diseases, including free radical scavenging, anti—allergic, analgesic and anti—tumor
activity. Oil extracted from Vitex rotunditblia leaves and fruits consisted of 13 and 8
kinds of compounds, respectively. The scavenging activities of DPPH and ABTS (IC50)
of essential oils extracted from Vitex rotundiolia leaves were 342 and 143.7 ug/mL,
respectively. Leaf and fruit oils of Vitex rotundifolia inhibited IL-18 expression in a
concentration dependent manner. Essential oil of Vitex rotundifolia showed strong
antimicrobial effect against clindamycin-resistant acne-causing strain Propionibacterium
acnes (CCARM 9009) with MIC of 625 ug / ml and MBC of 250 pg / ml.

Rubus coreabus Miquel and FRubus buergeri Miquel extract and essential oil extracted
from Vitex rotundifolia used in this study have potential as a new materials for cosmetic
and pharmaceutical ingredients. In addition, the results of this study can be used as basic
data for the development and production of functional cosmetics.

The development of these new materials can make Jeju Island be a base for supplying
natural cosmetics materials to replace imports of cosmetics materials and strengthen

export competitiveness.
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9) Al

B2 d2ZFEE A E AREEHA ST (Kim, 2018). L8y AlFE=S i+

s

)

)

Howg Hriy ) (Lee 9

gtg}-Ful AL (p-coumaric acid)

1
T

Lee, 2017). AlFz2 )

sl

23} A), tannin, flavonoid

10) =l

99%7F Al

gluhetel A =

o
-

AAIFoZ de] Aujs]ar glow,

L=
[}

obAl o}, 54
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JJo

2 dHA v (Kim % Na, 2013).
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A7 # =317F Aok (Kim &, 2008). o]#gh &g 4kaol o3k w3 5& WA
7 9@ B Aa x2d FL paNZ &

T

superoxide dismutase, catalase, glutathione reducatase 53 3=4 3I3HE,
favone %A, carotenoids, °o}7|:=4t & HA dakstE# 3 BHA (butylated

< 4 FkstAzt

¢

m

hydroxyanisole), BHT (butylated hydroxytoluene) % 3}
Ao (Kang &, 2005). 12yt 4 AilsiAl= A SHAA A7 diF =
o] A& AtgFo] A ¥ Yt (Choe ¢ Yang, 1982). olol whe} el =

>

©w phenolic hydroxyl7]&= ©® 2 Fe* Cu* 59 27} %0l 2 AY EA
ol ZAete AEE 7HHe= F4tst &4 T3 22 AgdsS yedg

(Rice-Evans &, 1997). s, G442 M X% a4 2E2 &4 A4

Zol HAbatA (HyO»), hydroxyl radical (OH ), superoxide anion radical,

no
T

singlet oxygen (1O;) "rEo] U catalase, superoxide dismutase (SOD)¢} %
AW &l o8 AAE= Fast FojA Aol o8 #FS FATdT (S
I F95, 1998; Madamanch &, 2005). T3+ H] &A% 4FshA| <l vitamin C
vitamin E, B-caratene, ZetH -ol== &4 MAaFTS AH LA AY &4 4t
2aFe o3 A wkgS Adste] Abstd &3S AEldtt (Allen @ Tresini,
2000). L ol g AALAAAVE SAEHAY A4F Ee, 35t aclEol

ol



ojate] FAdibael Aol Alade] &S ZISHA 2 Ae AsH ZEH X
(oxidative stress)7} op7l€lth. webAd Afedzs 27T F e e
(free radical scavengers) T+ Z4bstE A Asle2d 3y 22 dAsA| &2 o
E AstESd ek w3t B ZE d3e] oA e ARARA o]&HT

F, 1998). olH @ AL Farsh ol AAL B Fo| Ael

[: cell damage. cell death ]

f

[ damage of proteins, lipids, sugarz, DMA, etc. J

chemlcalg "“35“-"!-r lTlEtElS
Calcinogens I'_,—"'
H
—

H

h:n:u:l additives
(pernmdants in fonds

S 07 AfSUEe wgsts 87 2 feldAsh o e Axe 93

3

[e2re]
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PEWee 2Ao] FAZ A% 4G Fol Aot A5 AAT nIH] 9%
NRow Afetd, Aol EA 5o 434 B U@ gl we F sz

de4 3tk (Nathan, 1992). Aol AFE3 w92 f] A AEFA RAW

26472 LPS®E A=S dWrow HAAFA Aol EF}Sl (proinflammatory cytokine)

)

W37 %3 inducible nitricoxide syithase (GNOS)¢] W& S HE3)
nitric oxide (NO)E AAdste] AFHSS o714 Eth (McDaniel 5, 1996).
E3 NOE AA2ZAE dZ27 AL &4 §2 x|y, 4 FiaEQ
superoixde®} ZAEstAl HW WA o] Y& 43 peroxinitrite®] FE|E 7
of AxX A& fFHstA dvt (Radi 5, 1991). 2= AlEZoA NO A2 A 3|
v I g4 ¥ okyet AUelA Abst 2EHAE AdstE A E HaEE o

ftlo

Tissue Injurv.-'lnfectian
F e Y Loy

'O‘Oi %00

\.__.-_ e e

r&_‘ 99 NFar, IL-1, «Pro-infiammation o
| " (12 Ny, = +Anfi-microbial Initiation
iNOS, ROS = Matrix degradation Phase

«Tissue destruction

M2-like R

« Anti-inflammatio :
e IL-10, TGFf, q ,‘:g'i:,g;esn;:' i Resolution
- MMPs, Argl,  ——p . Mairix synthesis Phase
&)@ TIMPs, VEGF - Tissue remodeling

\ &)

% -8 tAAMZe 7FAaA 7 A £4 (adapted from wikipedia).
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B8 @7 (Rubus coreabus Miquel)2 3hitw= & 9 A FEoo A WA &

ng
=2
rr
ol
S,
ol
e
ot
SE,
ot
2
ol\

2hga oh Ao® deA dvh 1Yy, LPSE
A58 A AtelE7E B 2 wizfAe] e WiE HREAEr] 7] 3

R.coreabus stem and leaf, RSL)S] A S 3= oA ZALE A ¢kokt}
webA, B Aol A E & LPSEASE RAW 2647 AlXolx Hi&a27] &7]
2o FEE FAT E2HE Hrrskdvh o] ddFtelA RSLS nitric oxide
(NO), prostaglandin E, (PGE), cyclooxygenase-2 (COX-2), inducible NO
synthase (INOS)¢} 22 A AF5A AolEIIY S T oEHORE A
st o, RAW 2647 Al 54 #&HA FAdrt o] A3+ RSLo| std+#

2 ooobE PR Az 4m7 8 5 A e

,32,



Aol e Mty 2R Q3 vwty P ed U AEYA Tog 2l
oz Ad Aslo] AL F7Fstar vl (Vlassara, 2005). 95 whse Hi &4

W A3 HAde JQorRE AAZ wolstr] Y& Mg WA o

kA sl 4= 9t} (Medzhitov, 2008; Kaplanski 5, 2003; Hofseth &, 2006; Jeong

S 9o r % 229 EA ] Ty Ve s 3 EA
2 v Fg Ay Hojrjdelt, ey WiEY s A5e 27 &4 9
ol HAIL o] we} AFS o= EZAS Fof AAGFLA e BE =
Hol YA (Lee &, 2009; Ji &, 2004). 5w #AAs= 8 Ax= #
&+# 2 macrophage(t A M )= o8] A=E7 olyeg WAA XS] BH|3t= ¢
ytokine 5ol ¢l&] &4 3}¥ o], interleukin-18 (IL-1B), interleukin-6 (IL-6) % t
umor necrosis factor-a (TNF-a) 9} 2 d935A cytokineE9] A4ty NO %
PGEx9} 22 d30AE59 AEdS £33 (Iwalewa &, 2007, Shao 5, 2013).
AF AAL gHE nitric oxide (NO) 2 prostaglandin E, (PGE,) 5 9% <A}
7} Nitric Oxide Synthase (NOS) % cyclooxygenase (COX)oll ol&] 34wt}
NO= d=x4d 3% &1, W7ls 5o 923 a1 NOSsol 9a FAEIH (Ga
rthwaite, 2010; Crane &, 1998). B-%X* ©&7| (Rubus coreanus)= 7|3 A
ol Sotw FH oo A H AFLEERE ofYet T o] A2ste
Ao 4 dvk (Yuk, 1990). &A= HE2 @719 dulE H&2 2 5t
, g SR o= dHEm SEE R HEHxo|=rF E3tE o Aokl &

A dem, deAew 2 AY 4, AGEG R Nkn o5 A5s=dH A

y 1L O

A

il

At (Bae, 2000; Kim %, 1997). m=3F Xz Ag]&4 LS polyphenolel] 23k

sl 24, F gy 2 Fde AE ool €HA U (Kim 5, 2001; Choi



5, 2003; Cha &, 2001). 28y o] 3t 52 dud =3ltxo] Qo Kzt
@7)(3d3 7)ol delNE od7x FhdE &% 9 2 7)Aol daNE 4
2w gl webd B AT AE XA BRawsle) Qi 278 By >
Zako] RAW 2647 celldl A AEE 4% wgo] tg o4 T3 9 754 &
AwAel 7Hede AusaA s,

,34,



D A= 3 F=

B oAqte Abg" 582} @7 (Rubus coreanus Miquel)2] A3} &7]= 2018

AFE-JAAE AAXA g ] 290l AFEJeH AFAEAL(F)o=

BEA @7(dy E7))E 70% oletES o] &3l A2 A

2477 &<F 28)0] AA FEe o, EE AHg T AAFEFTIE AR

FEaAt v5E FEES -110CoA 2 A2 (LABOGENE, KOREA)3H ¥
Dimethyl sulfoxide (DMSO)oll &afste] 23l AH-&-33

2) F=Eo 24 SA4S 918 cell

H oA A AlgH RAW 2647 Al¥+ Murine macrophage cell line® =
ATCC (American Type Culture Collection)ol A ol 10% fetal bovine
serum (FBS)2}F 100 units/mL penicillin-streptomycin  ©] 3%  Dulbecco’s
Modified Eagle Medium (Gibco, USA) ®jeHe Alg3le] 37T
CO2)el A 273Y 7+A o= AthufdEs A A5

incubator(5%

,35,



3 28 4YBY W7k % 54 24
(1) B84 27 F28] AL 54 574

RAW 264.7 cellS 24 well plated]l 3.0 x 105 cells/mL®¥F +F3Fo 37T,
5%, CO2 Z7°] incubatoroll 4] 18A17F A nj 3t Alg 9 LPS(1 pg/mL)E
AL A g skaL, 2443 2k vl ol % TE #H7tste] 37CAA 41]3E
S REEAIZ Uy MTT 895 A7 o 7]ol DMSOE % 7bske] Aofal

= AlEete] whgow X HAHES &HA F 96 well plate] %A Hol

o

o =
-

(2 BEA @7] 2E29 NO 44 oA B4 24

RAW 264.7 cell& 10% FBS7} #7t¢l DMEM A& AR-&3te] 24 well plate
o] 3.0 x 105 cells/mL% #3831 37C, 5% CO, 2719 incubatorol 4] 18A]7F
A o EAI T o] F AlE 9 LPS (1 ng/mL)E A A ste] 24A7F v gt &
A=zl 100 pLot Griess A2k [1%  (w/v) sulfanilamide, 0.1% (w/v)
naphylethylenediamine in 2.5% (v/v) phosphoric acid] 100 108 pLE 96 well

plateol] /1 &3tato] 1027F A2 Ao ¥EgAZl & ELISA readerg AR&-3}
o] 540 nmolA FHEE ST AP E NOO 42 AZujgd Fol A

= NO2ol dejz S48l

,36,



(3) Prostaglandin E, (PGE,;) A4 A &4 =4

RAW 264.7 cell(3.0 x 105 cells/mL)el A=< LPS (1 pg/mL)E 33 450
uLe] wiAE Al Agste] 24A17F v gttt 24417 S wjk wiAE LA
w+2](12,000 rpm and for 3 min) 3t VoI FE Aol PGE, EFS S43)

th RE A 8EE AL dA71A dEHA(-200) 3t A&t PGEE mouse

o
32

enzyme-linked immnunosorbent assay(ELISA) kit(R&D Systems Inc.,
Minneapolis, MN, USA)E ©]-&3}o] A &35t

W

(4) AA5A cytokines (TNF-a, IL-6, [L-1B8) A oA &4 =4

RAW 264.7 cell2 1.8x105 cells/mL= A3 3 24 well plated] #F3}aL, 3
7C, 5% CO, incubatorel A 18A17F &<t A vttt o] & thst Fxo] A
5 50 pLet LPS( pg/mL)E $HF3k 450 ple] vix& FAlel AHelste] 24411t
vl FeFAtt. o] 5w WAl E A2l (12,000 rpm and for 3 min) dFe] Aol

dedel AdS cytokine B/ §HFE ELISA kitE o]&38he A skl

ofp

(5) Western blot analysis

RAW 264.7 cell(3.0x106 cells/mL)= 18A17F wjekst & Az ¢} LPS(1 pg/mL)
5 A Agste] 24A12F wjgetdth o] & AlZE PBSE ol &3l 23] Al st
lysis buffer [1xRIPA (Upstate Cell Signaling Solution, NY, USA), 1 mM
phenylmethylsulfonyl fluoride (PMSF), 1 mM Na3VO,; 1 mM NaF, 1 pg/mL
aprotinin, 1 upg/mL pepstatin, and 1 pg/mL leupeptin]E ©]&3] 1Az &<t
lysis A171 & HAEE (15000 rpm, 30 min) 3te] w2 Abzole H g3t
il F 5% = bovine serum albumin (BSA)S 7]+ 2 & Bio-Rad protein assay

reagentE Ab8-sto] AstAth AFet G S 10%9] polyacylamid gelo| =

,37,



7199-&3F3L  poly-vinylidene difluoride (PVDF) membrane (Milipore, 138
Burlington, MA, USA)el 200 mA, 24|13t B¢t HolAl A, o] Holw
membranes 5% ©AEFE X3S 0.05% Tween20/Tris-buffered saline
(0.05% T/TBS)oll Har 7oA 1A%t blocking A1Z1 $-, 12+ A<} vH-EA| A
ok 1x A WES2 INOS antibody (1:5,000, Calbiochem, Philadelphia, PA,
USA), COX-2 antibody (1:1,000, BD Biosciences Pharmingen, San Jose, CA,
USA), B-actin antibody clone AC-74 (1:10,000, Sigma, St. Louis, MO, USA)E
o]-§ate] 4Tl A sFFrE Ft WrEA AT 12 A WH§-o] £ membrane
0.05% T/TBS &do=z 33 A& I peroxidase-conjugated® 2% 3HA|
(Jackson ImmunoResearch, West grove, PA, USA)E 1:5000 %+ 1:10,000°.%
sl A sto] Aol Al 1A HEE-gk H 0.05% T/TBS §Ho = 33 AHstdrt. o
Ao ECL kit (Bio-Rad, USA)E A}&3}9 imaging densitometer (model
GS-700, Bio-rad, USA)E &3l 5433

,38,
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RAW 264.7 A

sl 1 A
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BEEE 24
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fn 5N

Al
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°

°]-&

H o
H =

J

A
ax

1 MTT &

0

_(H

ol 7]

Ho

=
T

oA

3

&
=

1% M-1. Rubus coreanus extract (RSL)Y] RAW 264.7 AX W 54 7}

]

e

= &
T

Aow ALRHo]

stttk (Z1gl mM-1). webA RSL

S

1

T
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20 -
100 -
0
LPS (1 pg/mL)

1

(0p) A3I[IQRIA [[3D

RSL (ug/mL)



2) BEA} Wy 2ZEo NO 44 oA B4

ASE Fdste Yol HiE &4d4kA Nitric oxide (NO)S] Aol RSL %
ol AAugt FaFs A=A A ARSI WH(Fig. 2). RAW 264.7 Al 3o
RSL F&E&(50, 100, 200 pg/mL)¥ LPS(1 pg/mL)E &A1 Agste] NO A =F
= Griess A%k o835t AE vj¢fdo] EAst= NOy o d& SAHsAd. 1
Ay LPS @5 A+ #ugls A RSL FEFEL 50 pg/mL FX°l4 NO
A S 48%, 100 ug/mL sl A= 66%, 200 ng/mLol A= 71%=2 5% &4
o® NOO A4zFS #HAAN7I= Ao vyt (29 M-2). webA RSL
=52 fAAEe] NOY #AS Ao zA dF5 DA o3t A8 fis

Ao r Ao 5 & Ao AtgEh

120 -

=y

=

= 100

=

.2

T 80

=

=

E %

o 60 :

i

=

g 40 £

el

] -

2 20

Zz

0

LPS (1 pg/mL) = + = " 4
RSL (ug/mL) = = 50 100 200

19 M-2. Rubus coreanus extract (RSL)2] RAW 264.7 AlXE W nitro oxide
(NO) 234F oA =3
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3) BRA @] 2EE0] PGE, 44 o4 24

i
>
kel
lo
i
oX,
flo
Ho
k1
o,
>
o2
olN
rE
olo
o
e
o
N
H

COX-2 8 PGE,x= W9 #
Th2 Axe &4& FEa8 A5 AlEZRIS HEshA 3= delo=
2 2tk (Jang 5, 2006). RSL F+FE5& 44719 NO 437 U3 v=2 A
23to] RAW264.7 Al EolA PGE:e] A4 A @48 =AsAc =4 4
LPS7} A7k o] dFo]

A %50, 100, 200 ug/mhelA +x °|EA 02 PGEel ¥4 oA &7t

i)

(3
it
My
&
=
El
¥l
o
>
=
m
=
N
N
i
o,
kil
N
N
i,
N
N
1o

g AL el 4 AT (Fig. 3-3). 53 200 pg/mL =M= RSL 3%
wo] @yo] 55%% PGE, A4E oAl s Aow Ueuth meka RSL #%

B2 LPSE U8 A Fe] T7Fd PGEE Ao =2ZHN Fd5 38 UE

e o st

120
~ 100 -
s
=
-
b
=
5 60
By %
w40 -
]
[
20 A
0
LPS(1 pg/mL} = + + + +
RSL (ng/ml.) - = 50 100 200

77 M-3. RSLe] RAW 264.7 Al U] PGE, A4k A &3
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4) iINOS ¥ COX-2 %d 9#|
LPSel| 93] #A=< w2 NF-kB& 3 U= o]&sle] COX-2 % iNOS¢} #
2 oy dFHd g9 HAE FA g, INOS 2 COX-244 s NO
[e]

o} PGE= w4 % "4 9359 oW 7 Hdd T34 98-S drp(20). webA

slolsl 7] 93] RAW264.7 AZE LPSE A=3 & RSL FEES =z A

date] 7t A5 dgEde] Bd Aws B Ag Av, LA W
wste] LPS (1 ug/mbel o8] Aol F7hel iNOS w4 w@de] RSL 5%

S AYds W s% gEHoR AA A4S AS IR tHFig. 3-4a). ®
&, LPSell 198 ola v Ad¥ COX-

2
o] v oEH o U= AL s (Fig. 3-4b). o]=4 RSL

dati e, o¢g A= NO, PGE,, iNOS, COX-2¢] H@g aahxoz a4

Ao FdF5 B3E YEhle AYS AAFIG

,42,



120

=
o 100 4
W
w
i
g B 801
& E
=z o
g% %]
£ .2
A 2 40 -
W
Q
7 20
‘ I
LPS (1 pg/mL) = + + + +
R5L (ng/mL) = = 50 100 200
EDS | —— - —
f-actin ——— ———— —— ee—— —
b)
120 4
=
- 100
W
7a]
E =
27 80
=]
= OF
= =
'S il
s ©
B 4
hH
]
o 20 A
&
0 |
LP5(1 pg'mL} = + + + +
RSL (ug/mL) : y 50 100 200

COX-2 _'_"—'"—__'__ —

f-actin

7% M-4. RSLe] RAW 264.7 Al W iINOS (a)¢} COX-2 (b) =& oA &}
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5) AQZ4 Aol 7kl (TNF-q, IL-6, IL-18) A4 °}4

TNF-q, IL-1B ¥ L6+ d459H3S 24des Ed dd54 AlolEslder
deA glom ol g Afe| BRI WM Ee A, T4 B w3E 2-sE
Aoz d#HA vt (Badwin, 1996). webd 2 A& o= LPS
264.7 MxEo] RSL F&5&ES A g & TNF-q, IL-1B, IL-6, ¢ A4
of ztzbe] M HS AL AUHFig. 3-5). LPSel <ld] RAW?264.7 A9

4

fr
>
Ju
)
=
=
=

oL

) =
FS =4

ol
-

TNF-q, IL-1B, IL-6 B Fo] FoH o=z F7te 21 gelatalon, RSL %
2 (50, 100, 200 pg/mL) A gl A= LPSol o8 S7ke IL-1B, IL-69 A
Fol vx gEHR AAHE AL FleAdrh(Fig. 3-5b, 3-5¢). 53], RSL F
5 A9 200 pg/mL FEAAME IL-189 IL-6 ®ul#o] Z+7 50% <
70% ooz gAES &2l stk WA TNF-a9 A5 LPSHZ w7} v
© 228 Hol RSL F&F&°] TNF-a 44

,44,



=
S’
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2 AFolA = RSL #5529 &9 23E &2lst7] 98 Nitric oxide (NO) #
dl &4, Prostaglandin E2 A4 A3 &3 AGSA AolEFI AAG A,
iINOS % COX-2 ©¥d 2y o
RAW264.7 Mol st A FrolA AEZFAo] #&E A kvt &3 RSL
FEES LPS Ao 93 NO #AS & g&do= oA ok Avrt
PGE, A4 oA &4 54 23 LPS A=22 #°]¥ PGE, A4S AR
] AATA AFOIETIRIQN IL-1B, IL-69] EHHFS F% oEH oz AA
HEAQ 95 #4 AE A9 422 NF-kB #d fdxe #ds fd=d 4
7 RSL FZE°] 93] INOS % COX-29 wdo] Foxoz oA =HJr}h ot
L A

FHEe A9 B9F /154 BEE 2429 A4S ANGE
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V. A=t AsEr] o FE=9 43t

1. 29

A&®7] (Rubus buergeri Miquel) t&et &79 A& 88 =4S F3
a glom A, St 2 A g¥e 2 FHst Ay S4S 2 Ao=w
I A Aot 2L, RAW 264.7 A Al Eo| A2l 5ol tfsh oA g3}e] 7] &

MAUSS oba WA A FUutt & AFeA g = LPSE A" RAW
2647 ME AgEr] o FE5= (RBM)Y d4tst 2 dd5 245 A

th. RBM A g%l RAW 2647 M2+ NO, PGE; ¥ dAF4 AlolE7IQIo] A

R COX-28 T3l gA stk olefd 2d3= RBMe] tstAl 2 I SA

Z AR 99 AAES 7 deS WEdglth

,47,



= =
(Mogensen, 2009). o]¢} & dFHd= =+
st A5 iy QIAE THEe oF T

dH A Qo (Halliwell, 1996), @<5Hkgo =2 3] AAdE &A1 F (Reactive

2
o
ok
rﬁ
m1ru
=
:.OL_‘,

oxygen species, ROS)¢|tY} nitric oxide(NO)= AA X = &S Jd & A=
Ao g HauHEoAqtt (Apel ¥ Hirt, 2004; Bogdan, 2015; Murphy, 1999). ¢]&9]
AREE = g8 Yoo gs Bed ~EfA 2 3g Fd 82 o] glon,
2% 213, DNA, @9 d ME Zx59 &4 2 ¢ AdEs 48 9 53 2
S thoksl Ado] wAlsk 4= 9t} (Alfadda ¢ Sallam, 2012; Reuter %5, 2010; ]
eong 5, 2012; Hofseth ¢ Ying, 2006). ¢]&1dt 94F AAEL &F A5 WS
AlEEo] EHEhE Aol BT Toll o8 thAAE7E dAdste Qe AdEY, i
nterleukin-6 (IL-6) % tumor necrosis factor-a (TNF-a)9} 22 AdSA Aol
EF S oa Aol =R HET (Yeom %5, 2004; Jeong %, 2012). B
AYEo w2, AAE Alo]E7FelE o] inducible nitric oxide synthase(iNOS)
2 23AANA #2333 NOE YA star, =3 cyclooxygenase-2 (COX-2) gz S
st o 2 A prostaglandin By (PGE)E $A st d5HkeS A2t (Ki

m &, 2019; Guzik &, 2003). °]¢} &2 3= Alol ETHQIS HTE A9 7]
Aol EAst= elAtE 93] =AY, nuclear factor kappa-light-chain-enhan

ol
olN

fe1g
=

o

18

cer of activated B cells (NF-kB)2} mitogen—activated protein kinase (MAPKs)
o] &4 A= A5 WS AEst=H o] Tag olxlo]l HH, INOS, COX-
2 2 A)EFIIGH 3 B FES dTdA ARA ARE AAAL I

(Paik 5, 2003; Ghosh ¢} Hayden, 2008; Park %, 2012). sHH, dujle] #H
o el thgh #A B FAS, A Ao o] wet HA dasAl 2 4

,48,



SAll e a7 S7ksta flew, 53] M AE A &l ud AT
7} Wol o]Fojx i QIt}h (Masaki &, 1995). 2 AFoA &= AtEr]|4 2B F
Tatglon, o5& AAIA R 400 Fo] =AFT. AETE AEe g F
9] phytochemical =& & 3histe] ditsts, T, I, ddaHd 5 FH

< Aggds B va 44 vk (Zhang -5, 2010). °l & fl
avonoid, tannin, phenolic acid®} 2 Ay &Aool =& H=A JFES =& F
A& FHret qtkst 2 FdS S4s vUetdied, o9k e g4 53] <
EAlold 3} ellagic acidoll 93 Aoz AT o] 2dt}t (Bobinaite 5, 2012). & Al
BB 7)(Rubus coreanus) (Ku ¢+ Mun, 2008; Yang %, 2007), @l=2t=u| g
(Rubus idaeus) (Tosun %, 2009; Venskutonis %, 2007), = 4| &] (Rubus futic
osus) (Zia-Ul-Haq %, 2014; Machado &, 2015), }E%7] (Rubus chamaemoru
s) (Thiem ¥} Goslinska, 2004; McDougall &, 2011) & o4& AtE7]& 2 &9
gk olststz 54 A7F Ao o, o5 AYEA A7 Ay A4 v
F HuFou whH ) AlEv) & A5 F Ul AT 7 (Rubus buergeri Miq
ueD)= olstshal At 9 AYSAdAT7E vEFety Badolxl wprh A glth
o5& Yt AFE & A (3T 700 m olshHe & FolAwt k=

}% G2 wnEoln], e dvjolm, vl @ vzl A Wk, A4}

jE Sae}

[t
o,
=)
>,
=
3

=
rlo

,49,



D A= 3 F=

BoAGo ALgH ALDr]) A (Rubus buergeri Miquel)& 2018\ 1€ AF
SHAA L AFA SEF el AMFHEAANSH, AFAEAADAS oA
JatAh AxE AgHy] d& B F, 400 g& FH3ke] 70% Ethanol 2 LE

5 Gt s THEE H, Aol A 16413 FE5H T

=N paper filter® oj#ste] A w53 5, H4HAxE T8 A 53 33

rO
N
¢

)

) FE=] G4 SAHS AT cell WY

RAW264.7 A ¥+ A EFL3oA FAdFe] AFE3sLY9 2™, Dulbecco’s
Modified Eagle Medium(DMEM, Gibco, NY, USA)9l 10% fetal bovine serum
(FBS), 100 units/mL penicillin-streptomycing £33 A= A}83}o] 37T,
5% CO2 Z=7olA wjFstaitt. RBMS AX A& H71= 24-well plateol]
RAW 2647 AIXE 80 X 104 cells/well2 ®F3Fo] 24417 A vjF & Al 59}
LPS(1 pg/mL)E A Aglste] 2443F wjfatslnt. o] % MTT assay el
et A AEESS F7FsEA T (Denizot 9F Lang, 1986).

o,

b

,50,



% sl dee Amel s SRl ol FEe] Zend Yoz u

nmol A FFEE SAHSAY. F dAE g gallic acidE o2

0
et Ao zRE AgFstdor 499 = mg(Gallic acid)/g(A =) Al

(2) & FYHwol= 3

& TR wolE dE2 HAAdFrEHS Fd S48k (Zhishen T,

¢

1999). RBM 100 pLe} 2% aluminium chloride hexahyrate 100 pL= 1:1 H| &=
Egslo] 2o 208 FoF ¥FE & 430 nmolA FHEE =AHFFUT. o]
e ZgHyol= e quercetin®®  AAI EFEAAOEHE mg

Quercetin equivalents (QE)/g = YEFHI T
(3) DPPH #dZ 2A%

DPPHXY 2 AR A4 zte] os)] b 2o Zbo] H] gt Zto] = H -2t
Zro] Ero] Ao] AlepA| Al &= DPPHO A& o] &3k wolt} (Stagos 5,
2012). DPPH Radical scavenging activity =42 dl 2502 UHA A3

t}. A group< 0.1 mM 2,2-Di(4-tert-octylphenyl)-1-picrylhydrazyl radical & <}

,51,



(DPPH AJ¢F) 150 pL¥ A58 gmE 5o w 583 control group, B
£

group<> methanol 150 pLe} A58 N &ujE FTHSZ T3 control group

9] Blank, C group< DPPH Al¢F 150 pLo} €A F=9 AR

goz =3t

mlo
juned
r

~

5

H
o
o
lo
fl

o
233k control group®] Blankolth. ZF7+e] groups 25ColA 1027+ HEg A
53 T},

experimental group, D group< methanol 150 pnLe} 4 A& |5&

—

A\
ol

%, 565 nmoll A FHFEE FH

A& (%) = [(C-D)/(A-B)] x100

(4) ABTS #to# 275

ABTS radicals ©l-&3 4tz &4 A Als e @454 ABTS
free radicals 473} A ZM9] radical 572 Mo] 5= RS o] &3 W
WO =Z Van den Berg 59 WHE WHFsto FA3UTt (Van den Berg &,
1999). 7.4 mM ABTS &7 26 mM Potassium persulfate &S 2447+ &<
A-EAIA, ABTS radicals F4A1Z F, 734 nmellA FFEE 20°] HES

3] &t working solution(WS) & Azttt WS¥ RBM< % &3 %, 10

ABTS radical scavenging activity(%) = [(A] & H 7}/ 3 75)] x 100
(5) Nitric Oxide(NO) 234 A3 &4 H7}
RAW 2647 AI32R.0 X 104 cell/wel)E 24A17F A 8l & Al5<} LPS(1 n
g/mL)E SA A ste] 24x 7 w st o Griess Al9FS o] &-3to] A E uj

Fol Fo] AHE NOZ NO,yo Fe= =4k ATuje] 100 uLst

Griess A %S 5% =335t 1087 9k A7l & ELISA readersS ©] &3}

,52,



(6) Prostaglandin E; (PGEy) A A&l &4 H7}

RAW 264.7 AZ(R.0 X 104 cell/well)ell A&t LPS( pg/mL)E A A& s}
o] 24A1ZF Wkt & wjdA o g Eu|® PGE°] %S control tiH] W E &2
YEl 2tk PGE, %<& PGE; ELISA Kit (R&D Systems, MN, USA)E o] &
ato] 4 33l

(7) Pro-inflammatory Aol E7}QI(TNF-qa, IL-6) A4 A& &4 H7}

RAW 2647 AlE£Z 24-well plated] 8.0 X 104 cells/well® FF3te] A v
T, A8 LPSU pg/mL)E sA1 Aglste] 24412 v etk dE5d Aol
E7k19] A4 #e Mouse TNF-a ELISA Kit(Invitrogen, California, USA),
Mouse IL-6 ELISA Kit(BD Biosciences, California, USA)E o] &3lo] A3
o},

(8) Western Blot

RAW 2647 M3¥(3.0 X 105 cells/welDE 1841 A vl & A=< LPS (1
ng/mL)E A A efsto] 24A13F wi¢kstglth. o] % AlXE PBS® 23] Al skal
lysis buffers ©]-§3] 1A17F &<k lysis A7l & YA E2ste] @uld JoHS
stk @A FxiE BCA kit(Bio-Rad, USA)E o] &3to] A3t A
2 GlA S 10%9  polyacrylamaide geloll 7] %3} Poly-vinylidene
difluoride (PVDF) membrane (Milipore, USA)°] 200 mA, 2A17F =<t dol Al A
th, guwldo]l ZHel®l membraned 5% GAEFE EFT 0.05% Tween
20/ Tris-buffered saline (0.05% T/TBS)oll i Ao A blocking A1 %, 13
Aol wkgAZTh 12 A W8-S INOS antibody(1:500, Bio-rad, USA),

il

COX-2 antibody(1:1000, Rockland Immunochemicals, Inc., USA), B-actin

antibody(1:10,000, Sigma, USA)E o]&3] 4TelA 18AIZF HESAIZl &
T/TBSZ 43] A#"3 thg 22 34 (Jackson ImmunoResearch, USA)Z



1:10,0008. 2 3|4 &to] AF=clA 1A1ZF w&-3k 5 T/TBS= 33 Al&sivh. &

W4 ECL kit(Bio-Rad, USA) A}-8-38F9] imaging densitometerZ %3 2743}

1) BAAz
RE A7e 33 wBae] ZPaden, 1 Ade P tREAAL g
Witk BAA AL 7 AT grel 94005, 001) EFL A LA

,54,



S
1]
X
hl=
K
mzl_l

1) Total Phenol ¥ flavonoid contents

2

Hzd 245 dAd=o FEA SA8H, Aol kst 2 et g
s ol A& vHede Aew dEA vk (Shin, 2019). ¥ A= As
Z7] ¢ FFE9 phenol ¥ flavonoid &#S At 18 IV-19] YRR It
A8 Ay FEE WY phenol ¥ flavonoid 3% 7zHzF 527 mg/g, 11.9 mg/g
o2 YEyth o]+, Kim 5 (2014)3, Lee & (2014)9 9] Rad b=7] &
o] gkl mlel| =2 FAZA, RBMo] M4 2 #s 3 ZhHeol=

3T

=
e el el mep Aelddels s v AR AlRdy.
60
50

30

20

Contents (mg/g)

I

Phenol contents Flavnoid contents

Mame Phenol contents (mg/g) Flavonoid contents (mg/g)
REM 5269 26 11.88 £ 3.5

ol

2% V-1 AL 9ol HEd Seno= ek
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2) DPPH % ABTS &z &7A%

k1
lo
ol\
)
o
=
AL
F

A

=
pg/mL FEol A tixa" diH] 86.6%, 72.8% 69.2%= &

of T7IE #FHIY & dAem(a™ IV-2A), ABTS radical 4752 #4744

55.1%, 37.7%, 21.6%°] 2AZA4S YelyAti(ad V-2B). wabA, A=Y
ol 2ZES T ZH free radicale]l thal A7 FAS JHAW, 7ME i Eel

200 pg/mLE %ol A ozl Hl& DPPH radical 31%, ABTS radicale 79%
s £XE HoZ02 Kim 5 (2014) ¢ AFZ279 v5=d %S e

lem, o= RBME X &3 487 £ A& FE&o] Fatst avs ved

120 1 120
P -
9 £
=100 o 100
o ]
£ -
an

=]
£ 80+ g B0
= ]
z
L @ - -
B £
2 El "
% =
40 a0 _
o A o
B
2 20 8 s
REM (ng/ml) corirol Ascorbic adid 100 RBM(ug/mL) Comrd 50 100 200 Ascorboc acid 100

O V-2, A&%7] ¢ DPPH (A)¢ ABTS (B) &tz 475,
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3) Az AEE 37}

FEE 9 AE 54 WMYE Fdstr] skl RAW 2647 vh¢-2= el o
MM E ANEE FEEE A3 T MTT assays AA&te] 18 V-3¢ }e}h
WAY Aegr] 4 FE5E9 Ad FE= 50, 100, 200 pg/mLez2 s} ¢ o
o o] WE ME 548 =AY Contorl HH] LPSAH &2 91.1% % 90%
olge] AEES e e, ALE7] FEELS 50 ng/mLelAl 90.6%, 100 u
g/mLol A 85.7%, 200 pg/mLAlA 86.0%= Z FXolA 85% o]’del A
UetW o ms RAW 2647 Aol tiste] =/do] mmgk Ao m FALE Qv w
ghA o] 5 AldE2 50, 100, 200 ng/mLe] sE=olA 3w At

Zz 9.9

=

rlo

120

~ 100 -
=
S—
P 801
E 60 -
=
= 40
L
@)
20 -
0
LPS (1 pg/ml)
RBM (pg/mL) - ’ mu 20

a9 IV-3. LPSE A5 RAW 2647 Alxe] AE=&
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4) Nitric Oxide(NO) A4 A& &4 H7}

NO= o] Hjdoluf Abo]EFRQIe] A50=2 NOS &ael 9 L
2y P E = ¥HSA o] 73 free radicalZA WHAZXRHE 7S AR
g4 A5 dFes AT AE EdWe] B FEEA 59

BA RSS2 HEdd (Kim 5, 2012; Jung &5, 2019). & A4 = RAW

7 AEe] LPS Ags FoezA AE U NOO S FEstdler, &%
= TEEE Adste FdT 24e 2ARsIY. 2 A3 LPS a2 WA
gloll mjstel NO A 7ol 74% S7hstlawn o= LPSel ol&] AxE7F FiE3]
2305 HEbde FE29 Aol wel 50 ng/mL =M= LPS A
gl ] 91.87%°] A5 WEWA e, 100 pg/mLelA = 56.03%, 7Hd iLE
=91 200 pg/mLel A= 42.9%2] FAE YHElo] X oEX o A &l
S/ et (2 V-4). 53] 200 ng/mLs=olA = LPS A2/« tiH|

NO A #e] 571%% A #2sloy, o Aie= Aedr] FE&°] &9

[
=
1

60

ETEE

40 4

il I
0

LPS (1 pgml) + + + +
RBM (pg/ml) - < 50 100 200

NO Production (%)

fo
W

a9 IV-4. LPSE A5¥ RAW 264.7 A|32°] NO (nitric oxide) # 3l
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5) Prostaglandin E; (PGE) A A& &4 H7}

PGE:x= 95 wW/AIZA AS9Ed wHogkge]  #ojsta R4
(angiogenesis) &3t & 9 Td F 4E& Foshe 2AE d#A A
(Ninnemann, 1984; Masferrer 5, 1994). ¥ <A olA &= LPS HZE F3 PGE;
o] A<= control WH| 734% S7HAZ W, FEE4] AYE Fd PGE: 8A
Al 2Ade Frkekdd 1 23, AewEr] o FE= 50 pg/mL F=olA LPS
A2t tiH] 48.8%, 100 pg/mLelAl 16.2%, 200 ug/mLoll Al 75%¢<] +X& UE}
WATHZE IV-5). 91 232 FEE9 vx7l S715kel wet B o] fost
A Faste Ae A 5 o, 7HE sk=Ql 200 pg/mL F=A4 SA 9
PGE; A/ &2 LPS AglaHt) 959% 7Ha%

NO A&l &gint ofyel PGE,e] A% A 9FS vA= AL

W, Bt =2 @9 24e 7IdE 5 e Ae® AsET

w
ok
i .
. &

LPS (1 pgiml) - i 1 5 §
EBM (pg/mL) - + 50 100 200

=

iy
N

PGE, Production (%)
5 8 8 8 83 =3 &

=
=]
1

a7 V-5 RAW 264.7 M9 PGE, A&l &7

,59,



6) Pro-inflammatory cytokine(TNF-a, IL-6) A4 #3] &4 H7}

WAAze] BAFE Qs BulHE TNF-qo, IL-63 2& Alo]Eslele oyl
4ol 9% g3 Aewrgel B ALFEL AP 1 F L6 WY

o
259 ¥4 F1 9% plasma cell #£3F F=5 thdd 28-S Frial By o
om, TNF-a& THZF9 A4 3 &4 5& = &

shAIRE HahAl A 2 Ag dgAds 2 @ dFow g S 2
il ZARE AT (Woo &, 2018). & A+ 23, IL-68d > LPS Aol
gz div] 920%2 o 4ss Bon, ALHEr] 5% 50 ug/mLolA
88.4%, 100 pg/mLell A 72.6%, 200 pug/mLelA] 33.8%= E= AlxE Aol A
LPS Agwitt fFo]H oz astes 4&S BHATH1d V-6B). ¥+, TNF-a
of AL gixat oib] LPS Agto] 80.2% S/ttt &5 AgatelA

rlr
4
1o
ot
N
o
b
o
oft
o
o
o
D

Zaatk (18 IV-6A). o= ALy F=&
o] TNF-aX.t} IL-69 A 7]do] & J3FS nx= 2oz Algyn, o]}
2e IL-69 22 ARy FE5E0 &9 &S Yepyed 7198 Ao=w

AR E T

100 1
80 ! 1
6 - |
40 40 1
5
20 4 20 4 I
0 1

o
Lps (l |lgml) = + LPS (Lpgml) _
REM {pg/mL) - 200 RBM (pg/mL) -

E
B

5]
o
g 8 B

TNF-u Production (%)
Z

IL-6 Production (%)

19 IV-6. RBM®2| RAW 264.7 Al W AASA cytokinedl TNF-a (A), IL-6
B) B4 A &
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7) INOS B COX-2 vl 2dl oA &4 B@7t

iINOS B COX-2%= WAAEE A=std Ao mAAE $dshes A= B
aEelglon, 1 F INOSE st s 4 EaRA dE5AFeId LPS S

os fFruEw, F7 kel AA AFALS AAE] IFHeS wsith
COX-2+= PGE,E @Ad:= E422A4 WA 7oA ddyy olAL oAt

A9 Fd a7 B ofdE o Aol #elo]l dtha & A Ut (Lee T,

(A) (®B) 100
120 -
b= £
= g
- [
100 & 80
& &
172} Wk
S s | s
7 o 0
b —
(-] 60 1=}
.2 2
2 g w
@ 40 o
H3 [
= 2 2
= 20 =
i | =
o 1ps d pgmD) L 4
LPS (L pgiul) + + % * S . 0 100 200
RBM (pg/ml) - - Hil 100 200 RBM (pg/ml) - - 2

iNOS ‘ T — — — = | COX-2 ’—‘-_m—‘

Proin | e S W — | W S——
7% IV-7. RBM® RAW 2647 A% 1] iNOS (A)¢} COX-2 (B) & 4
=R
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V. AFA =8 7| UH (Vitex rotunditolia) 23 Al essential

oild] ¥ 2 A B ¥

1. R
TH ZIUS (Vitex rotunditolia) v+ A0 Zd 42A, LA, J1F 5234
2 g S4S v tds Ay X855 s AF AR AFEH o] g

oA FEHE LA 717t 13 H 8FFY sFEE A
Aok oA FE=H 22U FAHELS N-(2-methyl-.alpha.-phenyl benzyl)
aniline  (35.8%), [4-(4-Methoxyphenyl)-4-methyl-2 5-dioxo-1-imidazolidinyl]
acetic acid (12.5%), Androstane-3,6,17-trione (9.3%) 2
2-hydroxy-12-methoxy-19-norpodocarpa- 4,8,11,13-tetra-3-one (8.6%)% +4]
Haok =3 duje] 2U-S Linoleic acid (46.8%), Ethyl linoleate (20.9%),
Oleic acid (13.0), and Ethyl Oleate (11.2%)=% 24 = it}t. 343 &3+ DPPH
% ABT #@toz &7 240 9a] SA4HA. FAkst ey #r7lvuy d
Hop QoA o F& 2435 Uegdded, dolA 549 448 U DPPH
2 ABT (ICs0)9 &4 442 Z7F 342 2 1437 pg/mLIth 95 42 4t
sl A4 (NO) A4 % lipopolysaccharide (LPS)Z #=r® RA
o#l = ¥ IL-1p2 oAl o AU, =H7IvFe] lat A ed

=
Do
(@)
&
~J
Y
”
2

npol Al WAlS 7FA oA =EHF Propionibacterium acnes (CCARM 9009)el tf
3 ZEd A 23S JeRda, MIC7F 625 pg/mle]li2 MBC7F 250 pg/ml
[e3]
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5 U=
A 2] g} ]
sk bR o R Fyvb wmE A AFEHEoltt (Worwood, 2016). A o AdAd @

A& A= A FxA Hed, d2HE, AxFAEEA, d3s, ds, o

y

’

=
- T
BUE F e sbH 2Ed2y $49 A9 Aste Re ney

dstol=, A=, F71Ao = o] Fojq glom HEl, S22 JAEH, s
A& Ffrstal Aok (Mitscher 5, 1980). A5 8F8-¥ ##HE Nitric Oxide (NO)
= 377 2 g Bkt 7] A E A ghyZo]lal prostaglandin Eo(PGE»)
59 935U} inducible NO synthase(iNOS) % cyclooxygenase-2(Cox—2)l
& FAE™ (Monacada %, 1991; Nathan, 1992; Knowles ¢ Mocada, 1992)
olg gt AF2 7+F AFolEFFC Y protein®] #= B free radical 5 THY S
AAA Aot A5 wiziIAMe] BT (Yun 5, 2008).

A G sfjekell = thkdt o A2 & (Halophyte)o] AFAgth, g4 o2 714 ol

ATE A EZE U A (Suaeda glauca), 72373 (Limonium tetragonum), “&-& v}

ot

Ul (Salicornia europaea L), W% (Suaeda australis (R. Br.) Moq.)°] AL
A7FA 40 Fo] RaEdoen (Kim ¥ Song, 1983), 944 Ee] 7HA+= 7|54
S g How ol gy e A7 I E 2 v}t (Karadeniz 5, 2014; Zhao
s, 2014). @A =9 s T/ Ev 7T (Vitex rotundifolia)= vFA 22 Ver
benaceae) =9 &9 #HOoZA Ut s AFE, 5%, FFA 3§
W Refgoll Al A AL (Yeeh &, 1996) T3 dZAAE A= Aoz &
A4 Avt (Lee, 1998). W3k olo] #3iA 3¢t kst FdelA] Eadt o=
EzA fAF ZE 5o AFFHAT (You 5, 1998; Ono 5, 1999; Miyazawa %,

_ﬂ

1995; Okuyama ‘&, 1998; Hu &, 2007). B=gt gt=, T, A= o FEH <
A7l sk dujs whgatet st A4, dld, FEAs

39t (Jang %, 2002; Kimura %, 1996). <=8 7|59 Af-A &l thsf] B

H

ﬂlﬂl

mHoa AL

l

O

[‘
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= 9°] SOD-li

tyrosinase®] th

=i}
=

ke activity, xanthine oxidase

DPPH®W ol 9]

=1
=

3)

R

# NO A4A

=7, LPSel 9

YR
-

s FEEA A

~X
B

)l

A

5, 2007; Choi &, 2010). o]ol +

2002; Joo

L=
O,

T7F diF-Eolth (Jang

ol

A

FuiAAA,

BR
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w
=
HU

a
0%
I3

D A= 3 F=

() 297 B4 242 93 AL 0D

A& o AL-g3F murine macrophage cell line?l RAW 264.7 A|¥ &= 3= A EF
28 (Korean Cell Line Bank)olA st e, 10% fetal bovine serum(FBS)
7} 100 uint/mL penicillin-stretomycin(GIBCO Inc, NY, USA)o|] >3t
Dulbecco’s Modified Eagle Medium(DMEM, GIBCO Inc, NY, USA) wj#] & A}
&3lo] 37T, 5% CO2 &=7]olA wistAth. LPS(E. coli serotype 0111:B4)+
Sigma©l A F-4sko] AR&38EATH

A

1

rol

(2) 24 45 A 757 g

N\

o =53t Propionibacterium acnes (CCARM 0081, 9009, 9010, 9089), 3] 3E

,66,



St Staphylococcus epidermidis (CCARM 3709, 3710, 3711) 2 A1

H

A1t Staphyiococcus aureus (CCARM 0027, 3707, 3708)2 A Al Al +F

KN
T

ol

3 (Culture Collection of Antimicrobial Resistant Microbes) S & F-E - oFnto

Mz

-

AL 3T TS wSEty] 913 HiA] & luriabertani agar, tryptic soy agar %
gifu anaerobic medium< Difco La.(Sparks, MD. USA)o|A F43te] AFE31A
th. Saureus 2 Sepidermidis®] 74 37C &7] ZZoA w st 2443t
ntoh Ald) v S AAISEA Y. Pacnes= 37C @714 20 A alg st o

24BN Tk AT wj kel Aol ALk

,67,



o A 9 U2 gas chromatography mass sectrometry detector(GC/MSD)E
o] &3to] A3ttt Columne DB-1HT(O0.1mm x 30 m x 0.32 mm, Agilent,
USA), carrier gast He2 AFE3lo] #% 15 mL/minl & 3t HE7] 2%

T 2710C, &% Z2 32 40ToA 58 FAAIHIZ 100C7HA] 5C/min &%

AlA 100ClA 53F 741, 230C7HA] 5C/mino2 <& AlA 583t 4]
skt GC/MSD #412 GCeoF wd3g oA Fdqstlil, MSDe ==
12T 2 FA3A. GC system % mass spectrometry detectors= Agilent AF2]
7890A % 5975C RS AREEAa GC/MSDel s A E A dE
o] Wiley 138 databaseE ©]-&3}4] 34 sl%)

0])4

-
1

rlo
N

17

_

(2) DPPH gtz 7% 97}

satsl g4 wWydEE Blois (1958)¢] WS o]&3ted DPPH
(1,1-diphenyl-2-picrylhydrazyl) free radicalel 3t  AA}Fo]5(Electron

)

donating ability, EDA)S ZFA43Att. F==9 AT FAHES
20 pLel 02 mM DPPH € 180 upuLE Y3 1083 HESAIZl =+
UV-SpectrophotometerE& AF-&3to Zkodsli= DPPH free radicals 517 nmol 4|
=439t DPPH radical 27 AL A8 g0l Hyltel vl d7g Abole
Fx zolE WMEST el dFF O 23 butylated hydroxytoluene
(BHT)= AH&3t3it.

3, AN=

ool

(3) ABTS #tlz 27% %7}

Pellegrini & (1999)¢] "HS W3t FH3Ah Ald §H4L2 FF/HT 7

mM ABTs$} 245 mM potassium persulfateS 3 7}stal Ao A 1647 v <%
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stol ABTs 4ol=(ABTs+)= AAAIZl & 734 nmol A F3%=2] go] 0.7 o]st
7 HEE A5t AlxsF T a2tk ABTs+ 89 100 pLel A% 100 L&
7bate] 6% Fo] FRLE S =ZAsrt YR oEE butylated

hydroxytoluene(BHT)S A}-83}$3 ).

n‘.\l

(4) MIC (minimum inhibitory concentration) ¢ MBC (minimum bactericidal

concentration) 37}

H 429 A% = (MIC, minimum inhibitory concentration):= "] A& A %S 9t
= A=Y HAA sem vAd=d did MIC ge] ¥od UEs5E A8 &
Ae I mAE Y3 Aol E=ua g 5 Jduk MIC 4L A A6 #] 3] 4]
H(broth dilution method)& W&kl A&SF3ATE 96 well plated] AEE X3
st HiAE 100 pl ¥l § o A v=F 2x105 CFU/mL7}F H =5 =
Hste 100 pLA LolF At Sepidermidise 37ColA 24417+ w gkl o,
P.acnesv= 37C, @717 271eA 48A1ZF wigstdet. o] w9 F2o] vERY
2 = HA = shelatgint. g MIC ghol wthar sfA 7lE & oA ¢
ol B ARERE A2 ofyw, A 5o JFFoR o] AAS Walete] o] A
kA gol AlE R wAddE 5 v wEbd HA4APE 5 =(MBC, minimum
gatdled, ol MIC grel vepd
I olde Fre AR wYAES = HX(1.5% agar)el *E]3Fe] colony &

H A=A elsl= W olth 1.5% agars XE§Hsl= v Ao MICE X33 A

mlm

N\

bactericidal concentration)S F7}4 o=

{

it

v S streaking 3ho] vttt Sepidermidisi= 37COl A 24A1%t vl &

ol

dom, Pacnes= 37C, @714 ZAA 4847+ wjkste], colony7F &A=~

Fe A4 BEE FAsg

(5) AEZEA 3} nitric oxide(NO) A A 85 =A

murine macrophage cell line RAW 2647 X5 10% fetal bovine

serum(FBS)¥} 100 unit/mL penicillin-streptomycin(Gibco Inc., Grand Island,
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NY, USA)o] *3+¥ Dulbecco’s Modified Eagle Medium(DMEM, Gibco Inc.)<
A&3te] 37T, 5% CO2 =7l A wjgstadtt. NO A4 A38l5& RAW 264.7
AEE 1x105 cells/mLZ 243t 96 well plateo] HF39 L, o8 TEo A
B2E Agste] 127 F<F ¥r3AIZl F lipopolysaccharide(LPS, Sigma) 100
ng/mLE A g|sto] 24A12F wijekst & AEufg s 100 uL3# Griess AloF
(196(w/v) sulfanilamide, 0.1%6 N-(1-naphyl) ethylenediamine(Sigma) in 2.5(v/v)
phosphoric acid) 100 pL& &33te] 96 well plateo] A 10% F<F ¥k3-A1A 530
nmol A FFEE A3 A E NO2 %2 sodium nitrite(NaNO2)2] 7

l

el It S = | IETA S e ks (Misko &, 1993). Ax=4 H7t=
WST-1(EZ-CyTox enhanced cell viability assay kit; Daeil Lab Service, Seoul,
Korea) W& o] &3sto] AlxX AEES 33 Wy FAsd o, of sk

(6) Pro-inflammatory cytokine &} #] &4 =4

RAW 264.7 cell(1.5x105 cells/mL)S 24A17F wjst 3 LPSE 1 pg/mlz A
glato] Aol ETRQl A S ASetlaL, Al AREE sk HE Agsith 24
AIZE Al = FAEE (12,000 rpm, 3 min)ste] AoX S IL-18, IL-6,
TNF-a, PGE; o] W3] murine enzyme-linked immunosorbent assay(ELISA)
kit(R&D systems, USA)E o] &3le] A3t}

4) FALA

RE AP 33 wrEom  AAFYgI, EE EAAEE SPSS 12
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SHZIUE oA 2ol F% 48 B4 dxE AR o 084%, 9l 6
99e GC/MSDE BAE. «
IR 9l ol o9le] Fa A¥e ® V-lol UEZler] N-(2-methyl-

a-phenylbenzyl)aniline©] 35.8%% 7} & H|TS AA s oz [4-

o
o))
X
N
M
o
fr
N
[ad
i,
32
o
ps
ne
2
™
=
ri";
2

(4-Methoxyphenyl) —4-methyl-2,5-dioxo—1-imidazolidinyllacetic acid(12.5%), 2-
hydroxy—-12- methoxy-19 - norpodocarpa—-4, 8, 11, 13-tetra-3-one(8.6%), 4-hy
droxy-3- methoxy- benzaldehyde(7.6%), pyrrolo(3,2,1-JK), carbazole(5.7%) <=
o2 FFEHAT oul vy drf dAld ede] F8 AV 3 V-2 YEY
NS Linoleic acid7} 46.8%= 7Hg ©& vHlFTS AA8tA L

linoleate(20.9%), oleic acid(13.0%) o2 dfFol A2 sttt Kim 5
(20142 =Rl7Iue 2715 571 S7Ee °l8ste] 53 2dolA mano
vl oxide(14.3%), a-terpineol(13.1 %) and a-pinene(10.0 %)2] 3d+#HS B 13}%
1, Jang 5 (2002)2 Awujol A a-pinene(20.24%), 1,8-cineole(11.47%), B-pinene
(9.79%), a-terpineol(7.08%), sabinene(3.68%)¢] &S H s o} o F

F 9 % FEUW Aolo] meh e Ansk wAsE Ao Az

,71,



¥ V-1. Vitex rotundiolia Q2] olAHd o d A&
a2
% TE
aw | Az e
Area | (%)
(min)
6,13-DIHYDRO-5,11-DIMETHYL-
1 575 2.0 99
6,13-METHANOL
2 58.1 PYRROLO(3,2,1-JK)CARBAZOLE 5.7 99
2-hydroxy-12-methoxy-19
3 58.7 8.6 99
—norpodocarpa—4,8,11,13-tetra-3-one
4 60.5 KOLAVELOOL 14 99
5 62.4 Heptadeca-2,15-diyne 15 99
6 63.3 (4R,5R)-5-METHYLSPIRO(3.5)NONAN-1-ONE 3.1 99
7 63.8 4-hydroxy-3-methoxybenzaldehyde 7.6 99
8 64.0 N-(2-methyl-.alpha.-phenyl benzyl)aniline 35.8 99
9 64.3 Benzoic acid 4.4 99
10 65.8 2,4-Pentanedione 4.8 99
11 65.9 3a,7a-Dihydro—-3a-(chloromethyl)-4,6-dime 2.7 99
12 67.9 Androstane-3,6,17-trione 9.3 96
[4-(4-Methoxyphenyl)-4-methyl-2,5-dioxo-1~
13 68.5 125 99
imidazolidinyllacetic acid
Total 994

,72,



¥ V-2. Vitex rotundifolia S]] A o4 AHE
a2
% Tk
AW | AR !
Area (%)
(min)
1 57.8 Palmitic acid 2.0 99
2 58.3 Ethyl palmitate 15 99
3 60.2 Linoleic acid, methyl ester 1.9 99
4 61.1 Linoleic acid 46.8 99
5 61.3 Oleic acid 13.0 98
6 61.4 Ethyl linoleate 20.9 99
7 61.6 Ethyl Oleate 11.2 96
2-(3'-hydroxyphenylamino)-8-methyl-3H-
8 68.5 2.2 90
phenoxazin—3-one
Total 99.5
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2) DPPH #H# &7s

TH 7 U ) dof) oAl 9de] DPPH radical 424 &4 A3 2y <
oAl QoA Fx ofFEXH o= DPPH #tdzd 24 E48 HYow ozt
S 50% A &sk+= X<l inhibition concentration(IC)sy < 434.2 pg/mL= U}
ERyket wh Auf o dlE e dolM = gt Zd A G4 o] mmE sor
HATGE V-3). =171 oS MEs 353 AdfdAs 100 ng/mL 550l
A 24.29%, 1000 ng/mL FXolA 71.98% Adlst= FAMS A8 A3E B
(Choi &, 2010).

3) ABTS #HZ 275

ABTSE W% <obA43t free radical2% DPPH Wzt shA| gitst dA4 S
238y =4 wWol o]8%a glrh. T3 lipophilic B+ hydrophilic &4F3} &
o] Aol 48 b3 ¥ of o3 Fikst AL ABTS
Ze A AY a7 sks Al o8 o] FojXth EH ZIU 3t dnf oA
e deol ABTS radical &7 &4 A3 A3 ¢ od4d oA = &40
2 F2 ABTS @o# &7 245 Bilow, s 50% Adlsts =< i
nhibition concentration(IC)sy #= 143.7 pg/mL= YEFSETE G ofdld 2 o
M s A duz &7 G4S YERAAT ICs #2 500 pug/mL ©]

dom ¢l dald edol nlef w2 aaE S0 = UAT(E V-3).

L
|o
HU
o
T
T

O_u

k%
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3% V-3. Vitex rotundiolia. A2 2.9l 1Cs 3t

IC50 Value (ug/mL)

Sample
DPPH ABTS
Leaf oil 434.2 143.7
Fruit oil >500 >500
Positive control (BHT) 32.8 13.1
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4) RAW 264.7 macrophges cellS ©]-&3% A¥X =43 NO A 3]&A

THIZIUE 9l Ao olld 2 dS AR AMEsle] RAW264.79] AlE A&
&S WST-1 WS o] g3ste] SAHS AT 4 A7 o 2d9 4% 625 ng/
mL ©]&te] FrRolA (1Y V-1A), &l 22U 50 ng/mL ©]te] Fol A (1d
V-1B) Alx AEE] 100%] <83 AS A = AT Lipopolysacchari
de (LPS)E a4l Zdl A glale] nitric oxideNO)E F%= A7 F A|2E A
ste] NO Aol w1 J&S A Ay LPS Aol 93| nitric oxide A4

1> AEZ 50 1 50, 25,
12,5, 6.25, 3.125, 15625 png/mL &%= H$lolA w2t F= o]E24<2l nitri
c oxide AsNEZE YEFHJATE LPSe rIFN-y= #=5%¥ RA
TH 7Y o] WEge FEES 1000 ng/mL7FA] AlESAdoe] B A ekl
A1k #Ha FE<l 1000 ng/mLolA A4 EE NOE E3A o= A sitt= 3
S Bt (Choi &, 2010). E3F 2 AEHL 9 FEURd uel &
AFsh EAdo] Erha 4 Eds §EF Abolvl 60% ol 2ol b HAlE =

st o] F&F 2Eo wE Aolgta By virb Itk (Jang 5, 2002).

of HEHS FAT 5 AL, £HIUE du) 29

=
Do
(@)
N g
]
=
ke
=2
2

ot
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mmm NO contents(%)  —o—Cell viability(%)

zol
0

LPS (1 ug/mL)
Concentration (ug/mL)

15625 3125 625 125 25 50 100

Leaf oil of of Firex rotundifolia Linnaeus filius

B
= NO contents(%) -~ Cell viability(%)

120

0 I I
+ +

% of control
E 8 2

]

LPS (1 ug/mL) - + g + + + -
Concentration (vg/ml) - - L5625 3125 625 125

%+

50 100

Fruit oil of of Vitex rofundifolia Linnaeus filins

a9 V-1, Vitex rotundifolia % (A)ZF Grff(B)ol| Al F=3F o4l U] RAW
264.7 Ao 3t A X=EA3 NO A& &3
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st BEHE, 53 27 45 w8l Zo] #oEil S A
(Monacada 5, 1991). LPSZ 528 9544 Alo]E7I] A& SA 2y}
IL-6 ¢ TNF-ax wH/ZIuE 2ol ofs) qAlaart gl Aoz yen(a
H V-2A, 5-2B). ¥t SH7IuE defel 9 oY & o IL-1

gEHo g JAgtE 2AE HIAHIZH V-20). PGE, 9 @3 A= 47|

Ashs AaE BHelou o ode vE EHOR FUlehe AdE BT

2o el 3125 pg/mLol A 7 =& PGE, 4850l
UEbsth (13 V-2D) ©]i= Choi & (2010)¢] ¥i1g iNOS ©¥)d o] 73]
¢k NF-kBe] & Wf translation 94 24L& 2 o, =H]7|u o 2dE 454

WHIAE A BIE e Aom Feldn.
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%% of control

LPS(1 ug/mL)

Concentration (ng/mL)

%% of control

120

100

&E 8 =

0
LPS(1 ug/mL)
Concentration (ng/mL)

B Fruit oil ©Leaf oil

+
50

+ + } + +
1.5625 3115 628 12.5

P
n

oil of of Vitex rotundifolin Linnaeus filius

B Fruit oil ©Leaf oil

+ 4 4 + + 5 4
L5625 3125 6.25 12.5 25 50

oil of of Vifex retundifolia Linnaeus filius
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C B Fruit oil O Leaf oil
140
120

100

% of conirol

LPS (1 ng/mL) ; + + + ¥ + + 4
Conceniration (ug/ml) . - 15625 3125 625 125 25 %0

oil of of Vitex rotundifolia Linnaeus filius

D ® Fruit oil OLeaf oil

% of control
=

“+
i

- B

o | _
LPS (1 ug/mL) + + +
Concentration (ug/mL) 0 0 15625 3128 625 125

>
2

oil of of Virex rotundifolia Linnaeus filius

198 V-2, Vitex rotundifolia % (gray bar)¥} & wj(black bar)o| A FZ3F o A4
2 U] RAW 264.7 A3 digk IL-1B8 (A), IL-6 (B), TNF-a (C) ¥ PGE, (D)

A A 2t
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ABA wnEAY ANE A B A oA, =i 9 373, d=F §
vk o= Ao AFESEE S =AY A 588 9Fo ® = benzyl peroxide,
erythromycin, azelaic acid, clindamycin, tetracycline &°] o4 (Park &, 200

8), WHAZZ, HulF fU, 53 GG NE WA B 5 Pl o]

A &AA AFEo] oHE FFoltt (Sohn &, 2006, Weon &, 2011). o]l we}
el lomA FApgo] glar A Aol AVIA Fe A= FAll o
=5 AsA il et B2 A7 g Ea CAdAE T dAaE 2
Aol A5 dnlzAbe}l AgEe F2& AHEQ geranol 50| 3 dHHS Hl
tha BasEoe] ok #H7IvE lak Al ol Ald el 3t A4S F<lst]
el HA2A (minimum inhibitory concentration, MIC) 2 & AAFE & % (mi

& 2000 pg/mL& 3¢ two-fold-dilution MO & Alge =& F wj¥ 343}
W AAEY =87 o, D el vt & A= F VA4l ek bt
of Zro] A AoR 9 ool du oY By £ I EA4ES YEUAL &
| AE=ET2 P. acnes oA clindamycin WAl P. acnes CCA
RM9009(MIC; 62.5 pg/mL, MBC; 250 pg/mL)ell dsl] 3 o S48 1S
om, P. acnes CCARMO0081, CCARM9010% =% fatel R E =4t
S. epidermidis CCARMS3709| %= £ it A4S YeElAL. dr] 2 Ao
A Add AFEHE 10 T 75 T P. acnes CCARM9009(MIC; 62.5 ng/mL,
MBC; 1000pg/mL)ol Al 714 €& &S Yeldl e uz7kA] 2 clindamycin
WA+t P. acnes CCARM9010(MIC; 500 pg/mL, MBC; >2000)ol A vl 1% <
& 24 vy

13

ol
Ko
rlo
BT
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3% V-4, Vitex rotundiolia 2.4 9] 3+ DA

A% BUEol oFE I 72
A F&= 24
94 e 29l
(MIC; pg/mL) MIC | MBC | MIC | MBC
CCARM
Susceptible 250 500 1000 | >2000
0081
CCARM
Clindamycin (64) 62.5 250 62.5 1000
P 9009
. acnes CCARM
Clindamycin (64) 250 500 500 | >2000
9010
CCARM
1000 | 1000 | >2000 | >2000
9089
CCARM
Susceptible 250 500 2000 | >2000
3079
Erythromycin (>32)
S. CCARM
Clindamycin (>16) 500 500 | >2000 | >2000
epidermidis 3710
Chloramphenicol (64)
CCARM
Tetracycline (>32) 500 | 2000 | 2000 | >2000
3711
CCARM
500 2000 | 2000 | >2000
0027
CCARM
S. aureus 500 1000 | 2000 | >2000
3707
CCARM
500 1000 | 2000 | >2000
3708
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