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Antioxidant and anti-inflammatory effects of the ethyl

acetate

fraction of the Agastache rugosa extract
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Abstract To evaluate the antioxidant activity of hexane, ethyl acetate, and butanol fractions obtained from Agastache
rugosa extract, we measured the total polyphenol levels, DPPH radical scavenging activity, and reducing power. The ethyl
acetate fraction of A. rugosa (AREA) displayed high phenolic levels, potent DPPH radical scavenging effect, and powerful
reducing power. In addition, we examined the ability of AREA to inhibit nitric oxide (NO) production in lipopoly-
saccharide (LPS)-activated BV-2 microglia. AREA suppressed NO production and inducible nitric oxide synthase (iNOS)
expression and downregulated interleukin-6 (IL-6) mRNA level in LPS-stimulated BV-2 microglia. Furthermore, we
detected rosmarinic acid in AREA by HPLC, which suggested that rosmarinic acid could be one of the bioactive materials
responsible for the antioxidant and anti-inflammatory activities of AREA. These results suggested that AREA may be a
good source of functional foods with antioxidant and anti-inflammatory activities.

Kyewords: Agastache rugosa, antioxidant activity, nitric oxide, anti-inflammatory, rosmarinic acid

N

Wl Z3K(4gastache rugosa O. Kuntzeye EZ3H(Labiate)oll 435}
= A 2202 "ol 52 JHTIE (Korean mint)Etile &
g AR @ FoA' T 25 $29] FEEA o ARH
AREEte] i) shloM = XRE HEpolgte WAHCE A
A, F, &3l 7F, TE 2 A ARSiaL 913 X5l F
Q3 A= ARES] Shuh(1). W] ARAHELR eSS
(estragole), ©F]E (trans-anethole), PI€ 7% (methyl eugenol), €]
Eull(limonene), ¥4I (B-pinene) 2 E]E(thymol) 5] HILF S
M(2.3), ol& Lol HFHE@) R FHAE(E-NE v
okl A Aok 5 vlzgke] e kst Ao 2
2=u}d 2krosmarinic  acid)©] HIEJOW@Q), ZTRHE=o|Z
(flavonoid) 3}5E-21 o}FFAIEl (acaceting X|wlj(9) & ZHH| LR
& &37H10) Ye AeE BIHQT} oA Ele] vl &
glopd (tilianiny> AENHE-S Al FEAst aAE et
Ye Ao® BIEAOH(11), Cho 52(12) WiZ3Fo2RE #
23 M| 27 B9 (sesquiterpene)stsHE WIEFAE] .32 3 (B-caryophyl-
lene)®] toll-like receptor 45 AA|ste] A2 E HEsitia Wik
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transient receptor protential Ankyrin 1 (TRPA1) A3}(13), Aksh
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7RA= AR G Sk sANh wiEke] 7 F¥d Akshd
A 9= 2 microgliadl|A19] GFAA PR= FEF2 o}

98wt gl

2432k (reactive oxygen species, ROS) & ZA 2 4% (reac-
tive nitrogen species, RNS)& 2402 w9 EPdste] F9
AZEH vhete] e WA Ee E8A43) 5 sk &
AE s, olg AT T2 dAle] AWHE W A
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ANEZRA dAAAANAG G YA TH(17), TSt A}
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oxide, NO)?} 7+ ST, BT 2 ASA AlolET}
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(18,19). WA 2 AForE vz 4

sk E4E Hristal, 25 AEe AR a9 veh
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AwIALEN] TYHAD, S 7% GFen Gala
3]

2
ok 3R FF, &1?%?‘&?—%%0%—%% ZE B3l mxF
oets FEE(ARE, 11792 A%t} o)F on%—é_’._— FEE 50g
ol 500 mL /TS 7FF &, 532 A2 (n-hexane), AE oA
H|o]| E(ethyl acetate) 18|13 HE-E(n-butanol) =22 /g0 w

SRS AAEte] Q] EE(ARH, 4.6g), A EolAEo]
TE(AREA, 55g) @ HE&& 3 (ARBy, 29y o] o]%
Aol ARE-3HA T

Alef & 717]

ZUA L E =A% (Folin-Ciocalteu’s phenol reagent), 2
Agallic acid), 2,2-diphenyl-1-picrylhydrazyl (DPPH), =2]Ate]<t
SPZEMF (potassium ferricyanide), S (1) (ferric chloride), BHt
AxF(sodium carbonate), Tho| ] €A EA}o] = (dimethylsulfoxide,
DMSO0), =&} =2 (dragendorff) A1¢F 2 22w}l 2K (rosmarinic
acid)2 Sigma-Aldrich Co., LLC (St. Louis, MO, USA)lX %
SN 358 ol &2 (ethanol, reagent grade) X g olAE|9]
E(ethyl acetate, reagent grade), & -8 (Fehling solution), W}
EFMg) 7HE, &4 2 d4F 842 Duksan Pure Chemicals
Co., Ltd. (Ansan, Korea) o4 F+43F5i Tt

25 DA ZulE 2 5] (high performance liquid chromatog-
raphy, HPLC)= Agilent AKSanta Clara, CA, USA)<| infinity
1220 with UV detectors AH&-3FItE. HPLC 4ol AR&-# &nf
Q1 v erE-(methanol), & (water), ¥ EL}o] EE (acetonitrile), OFA|
E 2Hacetic acid) (HPLC grade) TEDIA high purity solvents
(Farifield, OH, USA)e] A& AM&-313it.

MZES Hi2at AZe| X2

BV-2 microglia (ATCC, Rockville, MD, USA)E 10% FBS
(fetal bovine serum), 100 ug/mLe] |14 (penicillin), =EXE
ulo] A (streptomycin, Life Technologies, Frederick, MD, USA)®|
¥3%¥ DMEM HIX|Z 37°C, 5% olxksbeta wj<7](CO, incuba-
tor)oll A vttt AlE= DMSOo| &aiAA BAstaL, A
of AlgE 71 @ DMS0®] F=7} 0.1% °lsk7t =% Az]st
SATH

mo| AN HM
RE FEE 5 A B0 Gl AU, Pawol=,
AiE

ﬁPO]EﬂlHP’étﬂl ok gt At
gol3ly] s Ha fAe ylale] HalzHe
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Skl Els

sh= ‘Q‘j/] A& (Fehling’s test), &ZZo|= ol

2 A0RS 7hste] AAES] YHARE IRk =l
<, /\lE‘ﬂiﬂ R&A AZL FAFE= ALEYU FAAE
A& (forth test), ET}olE o] FolS
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S HEshe ﬁa‘ri o|= FRIA %
EA sk ol EA AL ERISIATH20,21).

Hj2eF F55 2 72 £99] 3 EHsd e g2
¥~ E2]H = (phosphomolybdic acid)e} WH3-3le] Aoz dhal
HE Y8E o]83 gy (Folin-Denis)F2 W sl =4

s Th22). 100 pLe] FE2E 9 72F £98 50 uLe] £d-2107
E9] HEA °kf+ E33ka 25°Col A SEZE WA 3 300 ple]
20% BHARAE S98 71Ela 25°ColA 1A]7F Fot wRS Al AT

—fizéﬁfi ZH(gallic acid, GAYS o]&3lo] Alge} FU Wt
WO R WSAIA 725 nmollA SEEE ST FE2E ¢ 7
9 & el g ke GRFHmeGAE/gE EAIBINIL

DPPH 2iC|Zt A7t

DPPH 2}tiZbo] &hatsia|el w-gate] Qb3 eje) sltE=
AZEHN g oz galxlo] Fg Repdor] e =T
o= Weke d2lE o8 Wolth23,24). o2 wk=e] wixF
F2E 2 2 123 100 pLoll gkl =<1 02mM DPPH 2k

ZH gl 100 uLS 7Fete] AFLoA 308 wHAIZ] F 515 nmoll
A FHEEE SASAT R 34 A l~%¥ |ME AR
9} 7o oz ukSA|Zl & %%E—E— F’it‘r DPPH =
E] =)

DPPH 2}t]Z 2784 (%)={(0.D YO.D. o} x100

“control *sample.

W8, 50% DPPH 2tizh 2718 A58 vehle A= s
ESCE Fold Age] Bl 2484 AEE Hrksan.

el =4

Ot w29 vz FE2E 9 ZF 28 200 plel 02M <l
J%}loﬂ 200 uL3 1% ‘]E]/\]—O]?li}iﬂ'fr 200 L 7}sked
e § 50°ColA 2087 WAL, 10% TCA €9 200
uLE 7Fsked, 4,000 rppmoll A 1087 YR SR 4E 30
pLell 0.1% FsHEaN) 150 pLe 7Fete] &3k 3 700 nmollA]
FH=E H3AY.

ASE A (1) (Nitric oxide, NO) MMgo| &£H

A A 2-3%9] #HS life imeS 7H B e 4=
- NO,” FEIZ Hsk=mz g &M*(HH % NO,”
o Fej=E 3R th BV22 microglias 1.5x10° cells/mL & 3}
o] 48 well plateoﬂ 300 pLA EF3t] 12417 B9t FEA 1AL
A2 AR w3t o2 APAGIHLPS)E 0.1 ug/mLe] =
=2 71tk AlEe HFEE 0.1% DMSO §9o] HEE 2|
AR SAlol wjdelel 7He th 37°C, 5% ©lAkstehas
HiF7100 A 24470 vl FBA T A EEF A3 100 ule} Griess
AleK(10% H,PO,, 2% sulfanilamide, 0.2% naphtylethylenedi-
amine) 100 uLE E§ste] 102 5t vHA7| 2 A EE v}
o]AZEHolE 57| (microplate reader, Molecular Devices,
Sunnyvale, CA, USA)E ©]&3ld 570 nmollA] S4=5 =431
om, AFM S 8] NaNO,E EFEFLE ARSI &
Sk ZF well®] HH%b’—].JS_ A7 F, MIT (methylthiazolydiphenyl-
tetrazolium bromide, Sigma, St. Louis, MO, USA)&S 24|17+
2sle] AAE MTT formazanS DMSO &0 £3jA17)11L 540
mmollA FEEE FAst] A5 A e 54 J=E 3

ekt

Western Blot &4
BV-2 microglia (5x10° cells/60 mm dish)S (-)LPS, (+)LPS, A]
5 AR o] Mt 24417F Wi &, vt s Al
AsIal PBSE MFH & M Z-83] 58N (cell lysis buffer) (Cell
Signaling Technologies, Beverly, MA, USA)E 7}3le] AlxE
lysis A1Z1 F, icecll A 208 B FAAIATE X2E AlxE 83
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EZ 4°CollA 14,000 rpmoll 4] 2027 AR 8L, 55 FE
Aol th&jAl= Bradford HoZ Wl FEE =A% 21
pg T o) Fgsl= AIEE 10% SDS-PAGE oA 719

AR &, EFe =g vlold ]l (polyvinylidene fluoride, PVDF)
membraneoﬂ AT d2A 1A 52t blocking buffer (5%
skim milk in TBST)I4] membrane2 *2]$+ & iNOS &= (BD
Biosciences, Franklin Lakes, NJ, USA)E 2447+ &<t 4°CoA
sl o] 7FHo2 TBSTZ 43] AlA3IaL horseradish
peroxidase linked type«] 221 FAE AGAIZ F, ECL HEA %
(detection reagents) (GE Healthcare Life Sciences, Uppsala, Swe-
den)2 ©]43 FF FAYCOZ iNOS Tlde] Iy HxE &
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L
N
(oS}
(e

RT-PCR (Reverse transcription-polymerase chain reaction)&

BV-2 microgliag (-)LPS, (HLPS, A& Ao ZE LFo] A
2Jsigict. 1240 W F, Wil AAsE PBSE HH F 4
%3] TRIZ()I® (Life Technologies, Frederick, MD, USA)g 7}t
AZE lysis AIX 5, AFAEA el o2 RNAS skt o
o1z RNAoﬂ reverse transcriptase (Life Technologles, Frederick,
MD, USA)S} hexamer (Cosmo Genethech Co., Seoul, Korea)E&
7FeE 3 42°Cell M 1M HEEAIA cDNAZ A9sioitt. Aozl
cDNA2] 4%} primer (iNOS; sense 5-CCCTTCCGAAGTTTC
TGGCAGCAGC-3', antisense 5-GGCTGICAGAGCCTCGIGG
CTTGG-3', IL-6; sense 5'-GICCTTCCTACCCCAATTTCCA-3,
antisense 5-TCCAAGAAACCATCTGGCTAGG-3', TNF-a; sense
5'-ACAGAAAGCATGATCCGGA-3', antisense 5-ATAGCAAATC
GGCTGACGGI-3', B-actin; sense 5'-ACTATTGGCAACGAGCG
GIT-3, antisense 5-GGGTGTAAAACGCAGCTCAGTA-3'), poly-
merase (Promega, Madision, WI, USA)E 7}5l¢] mRNA T37F
& #Fsislnh

HPLCE o0|8%t =&k O|EotMEIO|E =&/(AREA) L 2
ofgiAte] &fol

RLESRS OHE‘OWIEH |E Z8(AREA) 3 Z2ulgdsks HPLC
grade®] WErES] =90 ¥ A FAAZ7 (syringe filter, Milipore,
045 pmyE o3t oJstar, o] o4& HPLC 4 93 Al
52 o]&selth. HPLC 42 918l Z¥2 Zorbax-SB CI8
(5 um, 4.6x250 mm, Agilent)S ©]-&3F9 Y, ol 0.1% OFA|
EARS e B3 0.1% oHEARS 43 ol EVEZS 7]
7] 219 (80:20>20:80, 0.7 mL/min)2.2 2|3}, 280 nm
olX HEsIATE AEE1S HPLC MFE Al7ZH(retention time)
m =Mooz Blelatyt

SHH 2|

AHAT NN A& RE ZHe 33] oA} Wi
Hoa+ BT HARE BAISIATE ZF HX|
(SPSS Inc., Chicago, IL, USA)S ©| &3} 2 ™, Student’s #test
Te dYUufAEAHEY (One-way ANOVA)SH ©A9] o574
o]&-3ted p<0.05¢1 wholl thal

A% Aol

(Duncan’s multiple range test)yS
59l Aoz Helseitt

=}

Zin} 9l &
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Table 1. Phytochemical screening of Agastache rugosa

Groups ARE" ARH?  AREA® ARBuw"
Reducing sugars +9) + + +
Alkaloids -9 - - -
Saponins + ++ + it
Triterpenes - ++ + -
Flavonoids + - + +

YARE: 70% ethanol extract of Agastache rugosa

)
YARH: hexane fraction from 70% ethanol extract of 4. rugosa
YAREA: ethyl acetate fraction from 70% ethanol extract of A. rugosa
JARBu: butanol fraction from 70% ethanol extract of 4. rugosa

9+: presence of specific phytochemicals; + (low), ++ (middle), and
+++ (high) mean the relative intensity

9.: absence of specific phytochemicals

4

Table 2. Content of total polyphenols in Agastache rugosa

Samples Total polyphenols (mgGAE "/g)
ARE? 65.9+1.7

ARH? 31.4+0.6

AREAY 185.5+£10.9

ARBUY” 73.245.5

DGallic acid equivalent

ARE: 70% ethanol extract of Agastache rugosa

ARHx: hexane fraction from 70% ethanol extract of 4. rugosa
AREA: ethyl acetate fraction from 70% ethanol extract of A. rugosa
ARBu: butanol fraction from 70% ethanol extract of A. rugosa
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olR 7] ¢J8 3 (reducing sugars)eHelS- 913 jrﬂ%‘ AlE, Al
g 21 9ek 2 AE, Egfolgl AAPAIER] AaH 27
AlE, EgtRxols ERINEQ] vladlE-E4t vhe 9 gZ=o]
= ERIANE] =EEE S-S AAETE FEFE(ARE) ¥
A Q1(ARH), olZolAH o] E(AREA), HEHE(ARBu) -2 ol|A]
o] EAle BT PSR Yehd Wi, YA Rol=s BT
=402 EIFAY. FEE EE(ARBuollA] Alxde] dig 7}
ket Fd WS Helou, EftolEEl ERIAFNAE 9
ARl #E(ARH)o] 7gh 43S JESITE Setieol= gl
Al M= FAIRJI(ARH) —% A Qs ool E|°] E(AREA) &

HE-(ARBu) oA FANHES ERISIALL(Table 1), ©o]2gF
AFe xFo2RE ByH JEEY A= X5 A
o2 "KL

dlo

[e?

:(u:

£ ZdlHis &

AEZEE FH3 ZEvEs Ak 245 vEe of
S AETH FAol Boshe Aoz dEA on ishd =
Efa 2 230 BAdES] ool syt 2o Aog W
2H I uh25,26). =3 s gk AW Uk HeA
E4E0] AAE ATFLEN V4SS FdT= PR 5
#He Jwto g dlE Ao ZYdHE o] Ere e ii}
WA sgo] Aelthe AS onsth27,28). WA Wiz F&
E 2 7 134 g7 F Zvze] e ez g
shix] @2do] ek B¥8 FA} HHTH(Table 2). wizERe] 9
dolAHo|E 3 (AREA)oM ﬂ*h& Shakst EFM ek

o

o] 186 mg/gdl WHA, FAMQI(ARH) ¥ HE-S(ARBu) £
7} 31mgg 2 73mggl® EelEo] Hﬁzﬁz}sﬂ ﬂ]%‘owlalﬂ
TE(AREA)C] gt 2siA] 848 7= 2= F434

B3 2 2 g Y ARe Tl wjxde] e 9 7—}

lu -li
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Table 3. DPPH radical scavenging activity and reducing power
of Agastache rugosa

DPPH radical Reducing power

Samples scavengmg activity %)
(SC;O X ug/mL) (RCO.S ’ },Lg/l’l’lL)
ARE® 351.0+23.9° 240.3+22.1°
ARHY > 500" > 500"
AREA® 77.4+1.9° 40.9£2.2°
ARBu® 409.9+21.4¢ 165.3+4.3

YSC,,: 50% scavenging concentration. Values along a column with
different superscripts are significantly different (p<0.05).

JRC,5: Reducing concentraction represented the absorbance 0.5.
Values along a column with different superscripts are significantly
different (p<0.05).

YARE: 70% ethanol extract of Agastache rugosa

YARHx: hexane fraction from 70% ethanol extract of A. rugosa
DAREA: ethyl acetate fraction from 70% ethanol extract of 4. rugosa
9ARBu: butanol fraction from 70% ethanol extract of A. rugosa

o] AkshA adE #RIs|= skl

DPPH 2iclg &7 & &30l o8t uix¥ F&52 H &4
-E-§!-°-I “i}“* I ?11'—}

o
‘;‘ *&:@‘r’éi(nyc o] BaAds
o] 5 1Al WellA Ak3hy *Eeﬂﬁf;— fridate] =3}, E
AAZ, AT 22 A }1 deloz RYFY Ut
(29-31). WEHA) DPPH o)zt &AW 3 =
g 7} 2] Akshr] 44 W}oh G AEE 50% 2
Z 2AEE YElle F=(SCy)E HERN AT Table 3). o€
olAlElo]E #-3)(AREA, SC,,;: 77.4 ug/mL)e] 75, dA¢l 23
(ARH, SC,y: >500 pg/mL) €2 FHe-& #E(ARBu, SC,: 409.9
pg/mL)ETH AFE4 DPPH gt|Z A7gdo] L}E‘r““’ =l
AL, A EE(ARH)Y S AAZAELS AEAE HX
FEQl 500 pgmLs A EE HolE 50% 4A E4do] vher
U] gttt
AP S-S A E U2 WHoE, FEo)S 3
AN7le E37t % t;_%“% A 7P Al B £ FHE
HeRl= WS AAsAY & 1 og 4
Fr 059 Y UrE}LH 1
H, ol FE7t RS4E Fdgo] A
3k
8

2 I%} ek T"]’o}ﬂ] H

S
HolE %Q(AREA)Ol E‘ JUP Eia=k4y 5\_74 9 A= vehd
o=2x AR 23t M w2 AL ¢ Utk Jheedt
Yang(32)2 Wole] ether FEE 5 dHE4 EFo| DPPH 4%
%, ZlEdl2klinoleic acid)e] ZHitskE A AAIEA o] st

ta Bwslglon], ol Bil EeldlE Wt Ak 84
Alole] JBAATL UeS F5T 5 AUk

HiZE OIZOMMEIOIE E&(AREA)] ABIEA() MM
INOS it ofx|&ky

ARG AR B dEE Mz olgolHelE #
8(AREAY] tisl AlZelA AYehe a}% Aol ol

05’,

T A A GotrI|E it AMETHER(LPS)E A2 g
BV-2 microglia®l|A] w3 cHolAHIO|E =& (AREA)S] 4ts)
Ao A8 BAEE F7RRE A, APETER dEAE] e
& w3k oldoAH ol E B (AREA)S F& g&Ho = 435}
Aoy A4 AAEEE YeEAtHFig. 1A). w23 dlgotAl
Ho]E HE(AREA) 10 ¥ 25pg/mLollA 242} 14% 2 85%2)
A AN AAFGAI S YERNSA, oWl BV-2 microglia®l]
EH?& AEZEAL YRR it 53], v 23 o dolAEo|E
2] (AREA) 25 ug/mLollAl DPPH ]z A 2 3kl 4
*7} T 50% mlRkell o), At A Al tEiME 85%
2 7 Eﬂﬂ AA LGS e o= AR o3 MERFE
sl gftzo] aAEE A o9, Az tE 7154
A= Alg 93] IS e F UeS FAY I
A A()E EFES g EFEA A,
g B AY7|5 5o 9T 9 FF=7A FHY
IRl EE deA Arh33). ABREAINE AdSke nitric oxide
synthase NOS)= Al EZW &4 njFo = EA3= constitutive
form (cNOS)2} ey wWslol] <J3] F=%+= inducible form
(iNOS)e.2 U&= 4= 9Jom, (NOSE A#e| Al A(INE 44
st} AAAY 2Hgoly P ZSAE oS Fa) dgtst
Z]-_Q_.__ ;}: = Z%/\l—ﬂ o] Agﬂ 7]_‘5_.% %l—%l— }T: 5}&‘% iNOSE &
A E, PAMEE 2 thkst A4 X] AR
Soll g3l fEuo] A7 T ohE *@V‘*(Hk A g st
tﬂﬂtﬂ—;{% 634,]@:1—21— }\-]] h,_%/lé, L]_E]_LH_‘E
Aoz HWIHATH34). S = o]E(35) 2 1(36), EM(37) g
A=) =(38) 5 T HAE # 2 5
9 2 INOS HES Asfiste] =gk AkshaE i A4
< Asfete ZoE dHA Aok wEbA, 2 AFelxe A
ggFZ 2A43lE BV2 microgliadA AR A1) A A&
A= Jepd vizgke] odolAH o] E EE(AREA) thal Atst
zu\(H) xgx—l aiol 1NOS-/] uquoﬂ u] ]L- oﬂ L% %7]--5—]._7_;(].
iNOS whild 2 mRNA levels =731t} Fig. 1BolA vebd
ZAE vz dotAHolE £8 (AREA) Ao 745, A
AT SR vl FEEHOR INOS T
Zo] PAashe AL 31 4 9o, Bactin o TE FELe
W3l IS8 RISk wE3 dEotAH oI E 2E(AREA)]
iNOS T o sl dAEdS JeplZ]ol, el A
4 AGAR] mRNA @A M= FEFE PAE A& gl
a3zt stAvh AATER GEx el HlE) wjzdF "ot
AHlo|E £3(AREA) 25 pg/mLollX &A3] 714E iINOS mRNA
level2 E213}9 21}, B-actin mRNA level®] WH3l= YR &
thFig. 10). ol21st AAZFEH, wjz3e] dHolMEc|E &
Z(AREAY> iINOSO] &S AAlste] FFxAM e HEdh
sHA) AEE Adgiths RS FAE & Uk B, wixd
o] JEolrEIC|E #E(AREA)] HEdEHNA iINOS &d o
A4S depirledl, o2 45 mIAES] ddd s 93
] X]=A] 813} 2F TNF-ao & IL-62] mRNA level> #7135}
o}, v xge] odolMHo|E EE(AREA) 25 pg/mLolA4] TNF-a
o) ik A e F3EA HolA| ko), IL-6 mRNA
level AWMATIH @5 Aol Hla] Zads ]lsiinh
whbA, w23 oHotAMEle|E EE(AREA)] INOS Hd S
AAEte] AsA ) AAE AAIskL, TL-69F 22 FEmiziel
2k FEE AT ZH Ak tigh JAHEHES e
o] FEF 7154 LAEAY 78S BAFETa & 4 Uk

o mn:
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Fig. 1. Anti-inflammatory effects of ethyl acetate fraction from Agastache rugosa extract (AREA) on LPS-stimulated BV-2 microglia.
(A) Inhibitory effect of AREA on NO production in LPS-activated BV-2 microglia. BV-2 cells were treated with LPS (0.1 ng/mL) and/or AREA
for 24 h, and the amount of nitrite in supernatant was measured using Griess reagent (bar). Cell viability was determined by MTT assay (@).
The values are expressed as the means £SD of three individual experiments. *p<0.05 vs LPS control. (B) Inhibitory effect of AREA on iNOS
protein levels in LPS-stimulated BV-2 microglia. BV-2 cells were incubated in the presence of LPS (0.1 pg/mL) with or without AREA for 24 h.
Cell lysates were prepared and the iNOS and B-actin protein levels were determined by Western blotting. Images are representative for three
independent experiments that shows similar results. (C) Inhibitory effect of AREA on mRNA levels of iNOS and inflammatory mediators in
LPS-stimulated BV-2 microglia. BV-2 cells were incubated in the presence of LPS (0.1 pg/mL) with or without AREA for 12 h. The mRNA
levels for iNOS, TNF-a, IL-6 and B-actin were determined by RT-PCR. B-Actin was used as an internal control. Images are representative for

three independent experiments that shows similar results.
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Fig. 2. Chromatograms of ethyl acetate fraction from Agastache rugosa extract (AREA) and rosmarinic acid at 280 nm. (A)
Chromatogram of AREA (B) Chromatogram of spiking rosmarinic acid to AREA
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