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Abstract

This study provides data to explore functional medicinal food materials that can prevent adult diseases, and verified antioxidant
and anti-inflammatory of each solvent fraction of the methanol extract of Salvia plebeia R. Br. in Korea. In the analysis of total
phenol content, DPPH radical scavenging ability, and FRAP reduction ability as indicators of antioxidant activity, the methanol fraction
and ethyl acetate fraction of the Salvia plebeia R. Br. group showed high antioxidant activity. Ethyl acetate fraction of Salvia plebeia
R. Br. methanol extract also showed excellent antioxidative activity as compared with BHT. In the mouse macrophage line Raw
264.7 cells, the NO production ability by LPS treatment was significantly increased in the LPS treatment group compared to the
untreated group. In inflammatory reactions induced by LPS treatment in Raw 264.7 cells, inflammatory cytokines (TNF-a, PGE2,
IL-13) and NO production were decreased in the EtOAc fraction and MeOH fraction of the methanol extract of Salvia plebeia R.
Br. compared to the case of LPS treatment alone. The anti-inflammatory effect was proved by significantly inhibiting the production
of inflammatory cytokines. The present results suggest that Salvia plebeia R. Br. supplementation is beneficial for the suppression
of antioxidant and anti-inflammation.
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Sl 420t} shol AL H2E fetom AFRSIE ©
| Fol Fsto] oA X, Ulx, dAx=
Rt AT FAF FE W5 o) ke

5 2007; Lim 5 2007). BiA271E @2 of, &

“*01 Zte] disstE oA = AT F2 71, 85, 1
%, 24 5ol B0l Ak LA Acklo F 2010). A
oz FaAl, FBAS, ol5aF 59 akol Yo,
5%, HEdls, EE, 18, AREE, A9FE, A4
SEFE, 5214 5 MBI S1ITShin 5 2001). Wi
279 BYHRoELE
7-glucoside, rosmarinic acid, hispidulin, eupafolin, luteolin, St}
wolS, Wiy B, AmY, BEAAE, FAE SOl
H 1 91th(Shin 5 2001; Lim 5 2007; Qu 5 2009; Choi 5
2015; Jeon 5 2016).

BHOJX}Zﬂ of tiet L A1EE= IF AP
o, FASL TR R, I 2], ISRt
ot 21 E o] Qlth(Kamatou 5 2005; Lim 5 2007;
2009; Kim 5 2014; Bae HS 2016). $87]9} 3 }o] =
ey ATEE 271 HEH *ﬂi(RBL-2H3 cell)oﬂfﬂ
537195289 A2ay 9 79 FYEosmarinic
acid, hispidulin, luteolin) T{%(Song 5 2017), BiZRIZ7] L9
RAW264.7 H A H| 2o A FF F2Q1AHQ1 NO2F PGE2 374
2 OAIBLETL INOSS} COXO] S AFA FASTE
= EHI(Qu 5 2009), PAIHA] Fx 7| EHS LEAA
HiFAt2719] 4573 AlE7IRIT ARl 3lEa vt
A7 357 Hoay #9H(Song 5 2017), OFeA 57| &
A ndoj A 7|3A] z,\___f_cg A A 9 Adsgoz §__‘5_7]
A% 22 7H/\L<1J4-(Shm 2019) 52 H A} E3F vigAE
2719 St 5259 IFFRS ST et P 2
TX3t A¥K(Shin 5 2001), HSHSFEE9] obdity &7%
S =%5to] 253 A A #FH(Lim 5 2007), HAE
229 AL (Shin 5 2001), HIR27] 95% ok 5
229 P4Z, FATAN, AETT(ung 5 2009), A
I ESE A8y U RuF =& A5 A 3H(Choi 5 2015; Won
HR 2016; Kim 5 2017)7} Ei1=]o] Qitt. Rod S0 =
wk3}z2719] QoM BekR Al opgel] ofste] ALEEA
| 7l BUHSIch Fakeh SHAEL SOD f4 AL
HFRt27] QFEEo] ReFaEin 3 2 842
JozN 7154 A BEA] FEAE] HeE H+
E XZo]x & 3fokgtth(Choi 5 2014).

ASH-S2 WARtE o2, AN RV} Al &2 Hfol
2 5ol eEEHH B4t HAA| oA SR AEH
A @ZHHS-S Ho|m(Wang 5 2002), 3710 FEFE FHA
e, v, &, AEHAS A|vf 5of] FIFS FrHHotamisligil

Ty H

rE Jol‘
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GS 2017). AN Z 7} lipopolysaccharide(LPS) AF=0]] 2] 5}o]
inducible nitric oxide synthase(iNOS)7} L& =H NOE AJ/Js}
HA FEHR-S B QIth(Guzik S 2003). Nitric oxide= iINOSS]
A= S7HAZTHEA, dFHEES0] B3] 0] reactive oxygen
species(ROS)E AJAISHA E th(Guzik 5 2003). FSuj/HEZH
o| ¥gF AAEH HAHFS o] WIZ5A dojudA e
OP7A HEE A5 B A SAEE AT &
UE 2AE FohH ol Hofet FHY AW = &t
o[t} Kim 5(2009)9] AtollA= 4739 &

Ao Eolt}

e Fe 471548 AE H%-*Oﬂ X]’E’é‘ l
o
=

:.il
[e]
ﬁ‘“dﬁ}fﬂ &+ 83

2 Aol AMEE HARRY = A S GOl A
AYsto] o FRAIAGONA AujE Ao YR HE
A5 & AEA= S5t BstA] ARESHITE w22
53 AR RE T2 wlbR} =T (Salvia plebeia R.
Br)9] 274 A&+ 50C dry ovenoll A &1 A% &, F4
5t 4204 80% methanolZ 33] ¥HE-5to] F£&51H, of
I}A] Whatman No. 22 oJ#}5}0] 45T 422 X5} rotary
vacuum evaporators ARE-5l0] Q= st =3t 80%
methanol 258 SZAZXSH & A% E35}% t}. Methanol
ZFZE5S Hexane:H,O(1:1) €2 3~43] BEst & dojz
hexane #-3EE 719t %=35}91c}t. Methylene Chloride:H,O
(1:1) 812} ethyl acetate: HO(1:1) 21]2] <02 AEEF]

} & A|FEE rotary vacuum evaporator® ¢} 5= & Sl
fractiong AIA T2 AT} Methanolic extracte} Z}2+9] &
] fractiono] gt &2 HEHS FEEL 25.0%, hexane &
2 2.5%, methylene chloride fraction 2.4%, EtOAc fraction=
1.5%, water fraction2 69.5%°] T}

{

2.
2 A7 F He T2 Folins-Denis(Kim 5 2003)
o] Rlo s S4sI3h £EE A& 025 mLo] 75 4
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mLE Y1 Egste] SRt 1:19] Hl&= 3]43t Folin-
Ciocalteau's(Fluka, Buchs, Switzerland) A|2F 0.25 mLE 30%
B Eovt & 5EZF RRSAIXITh BEG-8-Aof It E QL
sodium carbonate 0.5 mLZ H7}5lo] 308 AFR20)A] H-3-519%
t}. UV-VIS spectrophotometer(Shimadzu, Kyoto, Japan) 725 nm
oA FFEE F75to], & He T tannic acidE EF
£ 8 o]gsto] 2%t HEFAINA tannic acid FF2E

ARt

3. DPPH 2iC|Z A7 &N

F3H A 59| DPPH(2,2-diphenyl-1-picrylhydrazyl) =+T]Z-
718 B0 100 T REES o] &to] B3IAIT] 0.1 mM
DPPH &9 3.75mLo|] B8 A28 025 mLE &3Hs}lo]
1027} mixing T 3027 QH40lA WHSAIZTE. 308 Fo|
UV-VIS spectrophotometer® 517 nmof| 4] =235} th(Kim 5
2013). 22 EEE ARy 579 Hes 89
Ztoto] Ad AlEet 22 o g A9stelth DPPH 2t
Uz AR BHLS g2l 0% AL 24T 4
= S st A|E 9 U (ECy, effective concen-
tration) © &2 AFE5}9T).
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4. FRAP(Ferric reducing antioxidant power) 2t

O pHOJlA A E.9] S ¥ (ferric reducing ability)S X =
HH O 2 0.3M sodium acetate buffer(pH 3.6)2} 40 mM HCl &
TN 10 mM 2,4,6-tripyridyl-S-triazine(TPTZ) solution, 20
mM FeCl; solution2 Aot A A Hof AlA5HA 10:
1:19] ¥]& 2 AJefE &7tsto] 10~152 &Rt 37CoA Bk
3 FRAP A|9FZ £H]5}9th(Jeong 5 2010). FRAP A]9F 1.5
£ B3 AR 0.05 mLo] Eg3to] 3087 Ao A vt
3, UV-VIS spectrophotometerE- ©]-8-5}2] 593 nmof|A] &3
£ 4519t A|R9] FRAP 52 ascorbic acidE EF
A B2 ARE510] ascorbic acid FFCZ AIHE ARESHAT
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H
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5. OFA CHAIMIZE RAW 264.7 MIZF HHQE

a2 A ThAIA|EL RAW 264.7 A|EZFE American Type
Culture Collection(ATCC, Rockville, MD, USA)of|A] 1510,
S Dulbecco’s Modified Eagle Medium(DMEM, Sigma-
Aldrich Co., St. Louis, MO, USA)°] 100 U/mL penicillin-
streptomycin(PS, Welgene Inc., Gyeongbuk, Korea)2} 10% Fetal
Bovine Serum(FBS, Sigma-Aldrich Co.y& &3}5l0] BiX| 2 A}
Botoict HFRA-2 37ColA] 5% CO, 2R 243 Hj
F71o1A ddS SFFH. Amrouche 5(2006)9] WS 4
st} APt th(Lee 5 2014).
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6. 4EE =4

TR A A A RAW 264.7 cell line& 96 well plate 20|
well & 3x10° cel/mLe] == 2 ZFzF vjolsta 2+ well & ol
UA27] B A &S 20 pLH H7istal 37Colw 5% CO,
incubatoro]| A 24A)7F BiFA|Z ). v St & MTT(3-[4,5-dime-
thylthiazol 2-yll)-2,5diphenyl tertrazolium bromide) 8992 50 p
LA Y31 incubationg 4A17F A48 & MTT 84S A ATH
3 150 pLA DimethylSulfoxide(DMSO)E @& ELISA reader
& 540 nmo| A FBEE SH5IATH

7. Nitric oxide(NO) S &H

RAW 264.7 cell line®] BjZ|oA NO ‘5L Griess reagent
(Sigma-Aldrich Co.)& &-835lo] =431t 96-well plateo]|
welld 3x10° cel/mL B E2 24X7F St viFSE & 2 pg/mlL
lipopolysaccharide(LPS, Sigma-Aldrich Co.)& A &|5}al ZH
(0.2 um, GVS Filteration Inc., Bloomer, WI, USAYE S-3}5F Hj
UAp27] B A5 HEE 0.1 mymLE 48X|7F B9t X
ZotAt. M2 8iF FSHo) Griess reagentE A3 &,
Wallac Victor3 1420 Multilabel Counter(Perkin-Elmer, Wellesley,
MA, USA)Z ZBEE 550 nmoll A =43} cHLivak &
Schmittgen 2001).

8. Prostaglandin E2 (PGE2) MM Xsl &AM S

RAW 264.7 HAMEZ 96 well plateo] 1.5x10° cells/well
LR BF5t0] 6AIZE Ad & HjdR 2] RN ARE
= H(37.5, 75, 150 ngmL)E A 2]5}1 LPS(75 ng/mL)E 4
F= FEe T 18A7F vk A5 dE Fsl PGE2E
Z2J5}31 A4 PGE2 kit(R&D, Minneapolis, MN, USA)E A&-9]
A ttJeong 5 2012).

or
i

9. Enzyme-linked Immunosorbent Assay (ELISA)

RAW 264.7 cell line S 96-well plateo] ZF welld 3x10° cell/
mL 52 930] 374 24417 BRF, CO; incubatoro] 4]
HjoF % Wi A|ASHL 2 ugml LPSE M 2j5t, W (0.2
um, GVS Filteration Inc.,)& S33F I A =7] ¥ Alw
0.1 mgmL FE= 48417t 57t A st Al 8 45
< ELISA kit(BioLegend, San Diego, CA, USA)Z IL-103, TNF-a
o BEE 2Ystgch AR AxANA AT AP
S £4510] AY-S A3 th(Livak & Schmittgen 2001).

10. SAHIA 2|

2E A% Zil= oftstandard deviation(S.D.)ZE E IS
1l RT-gPCR-2 3 gstandard error(S.E.)Z WEFA AT} Student
t-test F-4 3} one-way analysis of variance(ANOVA) £-4 0 &
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5]-0:] Duncan's multiple range testsZ w7+ FA4 79

Aot om, G949 WL p valueZl p< 0.050.2
oP&’iE‘r. AT BHL p<0.059} p<0.01 BE 4304 T
0]&9] AFHA| S (pearson’ correlation coefficientyS T-5}0] 7

435t

4
3

mlo olN

27} o o
£ = &2 Y DPPH radical 2715 £4M

W RF 27| (Salvia plebeia R. Br.)2] & Hl&dg-S& st
A3t 303.6+13.4 pg/g DWO] g H I tH(Table 1). vjHA}
Z7|(Salvia plebeia R. Br.)Q] HEE 53 &0 23y
free radical 2AA58 S =45t A3}+= Table 204 B = Hi9}F
2ol vjdat=719] odotAE o] E E&of A OM}Q}@”‘E} o]
7V Atk A 4 A
oFA|Ho| E EQO] SCsp°] 67 Ug/mLE ‘JrEH:b"’-, HeE &
glo] SCso 233 pg/mLE L‘rEPUr o HotAEo|E E£&o] W
< TEoA A E AATS Evh B3 St EEEE
2 ARESH= BHTHTF =& free radical 245 Ho] &0
4, BHA®} H| WA A 9] 553 40| &S HolFth
g AERA MAAIE HEAUNLE Fa5t U
S 58 Bohuicols 43 o BRelL g
T, §A4ks} o] 73 @ DPPH 22 445

s

s

%*301 2 Ao ® HuFo] Qltk(Kang

S 2005; Lim 5 2007; Boo 5 2012; Jeong
2016). E£3] Jeong 5(2014)9] H110] oJ5hH EF AZSH uj
dAF=719] F E’JrEiOFSEP Z EYHs ggol Hx #
o 7FA5}9lal, DPPH radical AASE ko] H|H5HA

8%
Ef*.’
as
F g
o=
< 2

HA ¥ BE ARG NARRI0NA KIS Badt 2
e mYozA gl wet Gishsol Jolst g
& solgleh AP 0 lBESE R0 3 Bl
= 9t YABHA B DPPH 2helZ 4% 9 oAty
ST BAOR RolT ABEAS Liehican 5

2019). XA - FH AHE Ao|E FFT AF A vidAt
Z7] 4FEE F997} glutathione peroxidase, glutathione
reductase TA0] F7SPEA 210} Behe] ABHE S
ZHA X ZTHWon HR 2016). Cho S(2007)2 #{%tx}=7]9] 7

Table 1. Total phenol contents (11g/g) using Folin-Dennis
methods from Salvia plebeia R. Br.

Plants Total phenol contents (11g/g)

Salvia plebeia R. Br. 303.6+13.4

Each value represents mean+S.D., n=3.

AFAESUPNA

Table 2. DPPH radical scavenging effects of five different
solvent fractions from Salvia plebeia R. Br.

Solvent fraction Salvia plebeia R. Br.

SCso” (ug/mL)
Methanolic extract 233.2+17.5
Hexane 3,229.8422.6
Methylene chloride 589.4+11.4
EtOAc 67.145.8
Water 391.8+9.7
BHA (control) 55.3£2.5
BHT (control) 278.543.4

" Concentration of antioxidant required scavenging 50% of free
radical (DPPH) in a reaction solution.

DPPH: 2,2’-diphenyl-1-pycryl-hydrazil.

Each value represents meantS.D., n=3.

e AR fEE FEH oHotAHelE ZEojA

rosmarinic acid, hispidulin 7-O-glucopyranoside, luteolin 7-O-3-

glucopyranosuie 5= 549191, rosmarinic acid®] &AtsEt
Eﬂo] 7]-?4 =0 /\_i y__,_o].Oﬂl:].

2. FRAP &S
HH OT’X}Z 7] &50°] o5l ferric reducing ability(FRAP)S
St A3} Table 304 H= e} Zo] vidat=7] ok
Z59] 332 3.11+0.93 g ascorbic acid/mg extract, M|
g FE559 dH3-L2 3.0140.39 ug ascorbic acid/mg extract
O 8 WEZy oflets FEE2 7S FRAP S9gS K el
o E3F HidA=2Y] {718 B2 ERolA 4ol &4
UERA T o|e} o] itstsdorA S 2752
Y 4 U= FRAP &5 EA oA Bigdat=7] £ed
AstEo] #2 ZAo= UEylth
Jeong 5(2015)9] A ollA HiIRI=7] B FEEC| G
3 g ol 5S oA AAdAE a4 7S

-1)1' Jl)l'

ook

D)

Table 3. Ferric reducing antioxidant power of the solvent
fractions and methanol extracts derived from Salvia plebeia
R. Br.

Solvent fraction Salvia plebeia R. Br. FRAP power

No treatment 0.09+0.01
Methanolic extract 3.01+0.39
Hexane 2.49+1.87
Methylene chloride 2.76+0.47
EtOAc 3.1140.93
Water 2.50+1.54

Each value represents meantS.D., n=3.
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AT Lim S(007)2] ATOIHE Het27] deke %
594 RCs 51.1 pg/mL gFO= th 221 BHTS] RCso gk
Q1 185 pg/mLe} ¥ off e FAtelEof H|sto] wiURt=
7| 2289 WABIEHo] £LAOE HISA. et
A27]9] DPPH 4439152 278 2ok FAYZT7<)
AT ZEAL 6.1 png/mle] RCyS, HLRZ7]= 169 ug/
mL9] RCs5o& VERITE ES vitAt27] Wete: &5
< linoleic acido]] thof] 9-=3F FAISHE S Ho|HA 754
qELA 2 ABRAZZA BEAA A AN
t}. Choi 5-(2014) Aol A= vid=t=7] dat He]of ot
259 JASHs X H Q] DPPH radicali} ABTS radical
2750] A5 222 Sxol Mesto] SO0 Zoha
o wet B4st Gat BO A3 BEA, SOD A B
o glo] Balnn of 3} £ BHL Uehhaich & Aol
Ao A FHitst 5 A RHE SHETE, DPPH Sz
A7 W FRAP 85 404 weis] vgke el
o HotAEIo|E &4 F4tetEo] w2 o= YEh
. WRAE1S) kg B8R Tls 4 B
IR E AALeIl o BHEE Eol7] Yside 35

o BE3L BEY + AL FS AN

o

lo

:

[e]

il
il

3. Raw 264.7 MZHAM E=H HHJRIXT| FEZ20 2|
Bt NO MM=

Raw 264.7 A|ZZo] A NO AJAI-S LPS A 2]7to] LPS 1] A2
o] Hsf BAFH o R {FoH o7 F7IFATHp<0.05)(Fig.
1). LPS m]H L 0.27+0.06 pg/mLe|Y1l LPS A&+
10524055 pgmlE SAHCE [{HA F7I6FAHHp<

n37 6
15 ¢ .
T o7s
12 L o150
£
*
g * * *
= 67 * *y
| 1 Hi‘i‘
O — i i i i i i ]
LPS(-) LPS(+) MeOH H;0 MeCly EtOAc n-Hexane
LPS (75 ng/ml) - + + + + + .
SA - - + + + + +

Fig. 1. Effects of fraction of Salvia plebeia R. Br. on
LPS-activated nitric oxide released into the medium by
RAW 264.7 cell. Each value is expressed as a mean S.D.
(n=3). Cell were co-treated with LPS (75 ng/mL) and various
fraction of Salvia plebeia R. Br. (37.5, 70 and 150 ng/mL)
for 24hr. LPS, lipopolysaccharides; SA, Salvia plebeia R. Br.
*p<0.05 compared to LPS(+) by #-test.

HIAE2719] 4

ql Foi= 31y 487

e

0Ol

0.05). BiFAt=7] 8 AR X375 ngmL)E A& 3§
3% LPS A2T(10.52+0.55 pg/mL)o| H|S| LPS Az
+EtOAc £8](4.20£0.51 ngmLy> EAIH8 02 G929l 7
27 AL (p<0.05), THE 22 E HidR=7] Aol o)A
= Y42 Zpol7t iUt HiFR 27| £ AR 5k
(75 ng/mL)& 2] 3 79 LPS #]2]F(10.52+0.55 pg/mL)o]|
H]5]| LPS A 2]-+MeOH £3(6.88+0.29 ng/mL), LPS A 2]+
MeCl, £3](5.58+0.50 pg/mL), LPS %] 2] Z+EtOAc £3(1.77+
029 pgmLy2 SASHACE [oAQl A7t AAL(p<
0.05), Hid=t=7] £ A7 52 (150 ngmL)= A2 3t 7
© 1PS #2]7(10.52+0.55 pg/mL)o] B]3} LPS X&)+ MeOH
H.51(2.3840.04 ug/mL), LPS *|2]+MeCl, £2(4.99 £0.13 pg/
mL), LPS A 2|Z+H,0 £2(6.1940.27 png/mL), LPS A&+
+EtOAc £-2](2.03+0.31 pg/mLyS EAsta o g go1=ql 7t
27F AR (p<0.05), 53] 452 ALt BE £ H)
AF}=7] o] oJsiA LPSol| 95t AEEAZLS FAAA
FE Yo7 APARY] T E 150 ngml=E HF-Z S3lch

NO2J A7) -2 thFstA| gt thAA L Fo|A] A=
TNF-q, IL-1B 59] ¥357/3 cytokines°] 82lo] Hrhirl 5191
TH(Lee 5 2006; Jeon 5 2008; Chang 5 2009; Jo 5 2010;
Jeong 5 2012). NO= M| Z&4)S =50 d5= Fd5h=
Holo] Hr}(Bae 5 2007; Jeon 5 2008; Jung 5 2009; Jeong
S 2012). Jo 5(2010)2] Aol o5t HidA=7] FEE9]
TAES E FLEET] B AR A} A A| 2] LPS
A= & HfdRt=7] A2 Al NO R 54 cytokine(IFN-y,
-2)9] /ol AA = At AS5AEOIA =3 NOSJ
ASHE2 SAANA AT, HYE 2, 249
4 9 A Hol 59 YIoE HiE o] QItHMcCartney-
Francis 5 1993; Hippeli & Elstner 1999; Bak 5 2011). Jeong
5(2015)2] Ao SJstH NO A3 Asff A= kol H|9
EHO0F 25-100 pgmL FEoA  HZEto] BH]ske] NO A4
Fol 30% B= Fasts AuE A%leH, & FEE9 Gy
2 100 pg/mL ©]AFo] 31t} Jeong 5(2012)2 LPSE A=+ &
RAW 264.7 TAAM| oA NOQ} PGE2 &4, HO-1, iNOS,
COX-29] W&o FFE HAHA dFEH= =5kt
wheba] LPS A= SJgh RAW 264.7 AA Z2HE A5
& =22 NO, IL-6 ¥ TNF-a 59| AL w2717 o
ARt 2 S A2 o &2 A=) FRI A52

7 et

il

—

4. Raw 264.7 MZ0|A pro-inflammatory cytokine2| &
2k 24

uh92 GAHEF Raw 2647 HZ0] LPSE Azlat
Zo| Qs WR=y] §uE BB SEE 150 ng
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mLE *2st 739 pro-inflammtory cytokine(PGE,, IL-1(3,
TNF-0)9] 9 $18}5 & Zi}+= Fig. 2-Fig 40 HojEot
LPS & 2jto] H|sto] LPSE A&t oA PGE, IL-15%}
TNF-a7} $A S o2 [-of5HA] 575k tHp<0.05)(Fig. 2).
LPS A 2|a-(PGE;: 299.9+12.1 pg/mL, IL-183: 1,799.5+44.2
pg/mL, TNF-a: 1,768.5£101.3 pg/mL)2 LPS ©]X &]~(PGE:
48.6+2.9 pg/mL, IL-183: 126.9460.7 pg/mL, TNF-a: 106.343.0
pgmL)ETH SA A 0= {5t F7F5FTH(P<0.05). °]
L LPSE ATE RAW 264.7 A|2F ¥% 2dojA] LPSS
A 2]go] wet pro-inflammatory cytokine(PGE2, IL-1[3, TNF-
o) o] S7HE HolFi

LPSZ A=% RAW 264.7 A|EF FZ R0 A LPSE A
2] A] &7} pro-inflammatory cytokine(PGE,: 299.9+12.1
pg/mL, IL-13: 1,799.5+44.2 pg/mL, TNF-a: 1,768.5+101.3 pg/
mL)o]] Hixt=7] g RYES A o= Fig 29+
2t} TNF-a Fg2 MeCl, £35-2 A 23t ohE &1 £
oA H&F FotA Fashs A2 & 4 AT 53] LPS
A2 w+EOAc E-35(814.3£179.4 pg/mL)T+ LPS X+
MeOH E35(1,032.7£128.1 pgmL)o A= EASHAH o= uj
9 RIS 245 EHp<0.05)Fig. 2). PGE; T4 w2
27 A 28FNA KOs Gasts A B 4+ Ao
o, £35] LPS AHZ+EtOAc E&E(103.8+11.7 ug/mL)=}
LPS X 2]Z+MeOH £33 E(143.7£33.2 ug/mL)o| A= EA5}
Aog 1l S9I5HA A5 THp<0.05)(Fig. 3). Prosta-
glandin 2= G=HFS-S G 55l= £ Q3 22 arachidonic
acid”} cyclooxygenase(COX)°ll 2J3l TAEH F=wr31} g
7 7E, 4, 5= FdRtth(Harris 5 2002). Jeong 5
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SA (150 ng/ml) - y + N . N i

Fig. 2. Effects of fraction of Salvia plebeia R. Br. on
LPS-activated PGE2 released into the medium by RAW
264.7 cell. Each value is expressed as a mean S.D. (n=3).
LPS, lipopolysaccharides; SA, Salvia plebeia R. Br. ‘p<0.05
compared to LPS( -) by t-test. Values with different letters
above bar graphs are significantly different at the 5% level
by one-way ANOVA and Duncan’s multiple range test.
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Fig. 3. Effects of fraction of Salvia plebeia R. Br. on
LPS-activated IL-13 released into the medium by RAW
264.7 cell. Each value is expressed as a mean S.D. (n=3).
LPS, lipopolysaccharides; SA, Salvia plebeia R. Br. "p<0.05
compared to LPS( -) by t-test. Values with different letters
above bar graphs are significantly different at the 5% level
by one-way ANOVA and Duncan’s multiple range test.

(2012)9] Aol A vitRt=7] o FEEC] PGE2 A €4
S =43 A} LPSE 43}E PGE2E 20 ng/mlL 5302
71t o HidAt27] o FE5 skl o&sto] Fist
£ A3%S Bk stz r]9] A AJE<l Salicylate
metabolites®] sialic acid”} LPSE A}=3F t A AL 2] NOYA
= AAA7IHA PGE2 ASlaTE & Zo=E HIsH}lrh
(Pang & Hoult 1997; Hinz 5 2000; Jo 5 2010).

IL-18 &2 wiARt=27] H09F MeCl, £35S A Q)
s BEE0A BF fYHA Aachs AZ & 5 AUl
ot &3] LPS AT+EtOAc EEE(839.0+88.3 ug/mL)T}
LPS A 2] Z-+MeOH £-3]5(1,026.7+154.6 ng/mL)ol| A= E7|
gt o2 vfQ {OJ5HA ATl (p<0.05)(Fig. 4). ©] At
< HIFAE27] EtOAc #3E7 MeOH £ =9 FA5
I FHOIAL ABE FH[T o £YF9] AolE HolF
o2ZX 259 FHtE fsiA= EtOAc #2537 MeOH
80| BT AHE TVl A& UK t4
NZE &893 & U= LPSE A5 RAW 264.7 A| L5

< 24 Jde] o] EEE, LPSE A5t

TH = HA| NO A8 S26ta NO= AFHG

WS 9 A% uhe-2 fuslol(Miyasaka & Hirata 1997; Wang
= 2002), §=T3 ARK(IL-6, IL-13, TNF-a, IFN-y, COX-2,
iNOS)7} FZA3}4 Z7}5}0](Livak & Schmittgen 2001) @
ghgo] SR HA thFet AehS foto] QshA )=
Yclo] Hh(Seo 5 2000; Ahn 5 2009). 82204 T
F5 2AE HAT o AEE 4= XSS NFxB 842
AA5to] NO, IL-1B, IL-69] S AAstHA A5 B
£ Eth(Lee & Rhee 2015). WehA] &2 Lo A= i dat

N fol
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Fig. 4. Effects of fraction of Salvia plebeia R. Br. on

LPS-activated TNF-a released into the medium by RAW 5. gHitstgnt QIXI} g<:a|' AS g1} CIKIRIO| AR E4

264.7 cell. Each value is expressed as a mean S.D. (n=3). ASEE S X[ # Q1 DPP O A A%, FRAP 2o &

LPS, lipopolysaccharides; SA, Salvia plebeia R. Br. ‘p<0.05 A3 GZ4k8-0] 7 j}% 9l PGE2, IL-1B8 ¥ TNF-a &%

compared to LPS( -) by #test. Values with different letters o] AL B A3 AT} Table 49} 7t} DPPH 2ho]Z+
above bar graphs are significantly different at the 5% level A%(SCs)& FRAP T4 (1= - 0.6985, p<0.05)T}= 2-©] O], A
[$) f o . ] . e v o

by one-way ANOVA and Duncan’s multiple range test. TS BT, NO S (— 07044, p<0.05), PGE2 51 (—
=7] 8ujd B3 Eo| [pSE AE RAW 264.7 AlA| o] A 0.6915, p<0.05) & TNF-a 5= (=0.8983, p<0.01)2+= 2+
L o) o= NO gATo] Astych olgt AHBAE YHEHATH PGE2 5EE= NO F%(=

Jeong 54(2012)9] E.110] o5l vjIx=R7] 2EES NO 0.8493, p<0.01), TNF-a(r=0.8883, p<0.01)2} 2tz 7-2I%t A3t
9} PGE2 A4S 24519131, COX-29} iNOSO] HHES o] A& YEPEA, TNF-a 555 NO E5F(=0.7870, p<0.01),
slo] 020t Iz FIE ERYQIT) o] HO-19) W PGE2(—0.8883, p<0.01)9} -3t ATTAS BeloL} IL-1
2 S/ wet Aok eyosnE AEgollge] B FESH: fOF JUUAS HolX Ysktt & A72a
Holshe FFFo] 3 a7E HA Shin 5(2016)9) %Wg} o] F2 ARYSE FUF 852 Hol= Fe

7] ,]oycq B2 7] 50% A REEE|A &ujd A=A

EYES 50 ugmLo] =4 leukotriene WH-S A|5H= Bak ——4 Aol o5t B ¥HEY] FZA| Jo] &4
a= E 1, ethyl acetate 28] E0] 7} =2 3= 3H4 Abano] Qsto] A stE 2 SojdZ AAY & U= A=t
o] YEhdS Bt} Qu S(2009)S Salvia plebeiad) =AY  FUE AWE £ A0 AunHch FY 2AS THLS
Ql homoplantaginin®] 7tES FIME Ho|HA LPS A& & T Eevs Y 2T WA e HojFe g2 A

TNF-q, IL-1, IL-6 @ proinflammatory cytokine2] A4S 214 T7F ARJ Qi 5 2013; An 5 2019) £ AF-o| A= DPPH
e a7E Yehdcty B 15kt Jo 5(2010)9] Ao g 4275 FRAPEAET= {3t A4EE HEHoh

Table 4. Correlation coefficient among antioxidant activity and anti-inflammatory activity of Salvia plebeia R. Br.

DPPH" FRAP? NO PGE2 IL-13 TNF-a
DPPH 1 -0.6985" 0.7044" 0.6915 0.3561 0.8983™
FRAP 1 -0.4978 -0.4738 -0.2567 —-0.6918"
NO 1 0.8493™ 0.4876 0.7870™
PGE2 1 0.5181 0.8883"
IL-1B 1 0.2587
TNF-a 1

Y DPPH (SCso): DPPH: 2,2’-diphenyl-1-pycryl-hydrazil: Concentration of antioxidant required scavenging 50% of free radical (DPPH) in a
reaction solution.

? FRAP : Ferric reducing antioxidant power.

FRAP activity at 150 ng/mL.

Significantly correlated each other at »p<0.05 or ~p<0.01.
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264.7 A 3zof| A LPS A 2o]l oI5k NO A/d5-2 LPS A|&]<2o]
LPS w|Z @] to] Hls FAGHH o Ko og F7lolglrt.
HiRF27] £ SAoA SibEE ATt BE R
oAl LPSO]l 213t Raw 264.7 A 29| H4& AAAAFE= £
go HPA RS F=E 150 ngmLz A ST vhe-
2 AAJIESE Raw 264.7 A|3EO]A] LPS A o] o5 fr=H
ASHHSOA wigA=r] EuE REE 525 150ng/mL
2 AT 49 BtOAc HEET MeOH REE] A5 #
O] E7}QI(TNF-a, PGE,, IL-1B)9] AJ/do] [-oJstA A=
A FAS AIE SO FASHA S A #S] DPPH 2
oz 275(SCs0) FRAP /3, NO 5, PGE2 5% 4
TNF-a 5= 22§05t A4ABAE HehH AT TNF-a
SEE NO ¥, PGE29} R-9J3t JHHAIE EA o IL-1
B sEoH= Fost ATBAE HolA Frh £ AFAT
FASE FAo] w2 ARYSE FEF A5 S Hol: 2
2 AU 71548 55 A0l £939 AolE HojF
o=x HHDEY FHFE kA= EtOAc &%
MeOH £8)E50] 959 A4S 771 2 o= Y
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