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ABSTRACT

Nitric oxide (NO) is a multi-functional mediator, which plays an
important role in regulating various biological functions in vivo. NO
production by inducible nitric oxide synthase (NOS) in macrophages is
essential for the defense mechanisms against microorganisms and tumor
cells. However, over—expression of INOS by various stimuli, resulting in
over-production of NO, contributes to the pathogenesis of septic shock and
some inflammatory and auto-immune disease.

Primary pro-inflammatory cytokines are a trio : tumor necrosis—i
(TNF-a), interleukine -1B (IL-1f), and interleukine-6 (IL-6). These
cytokines initiate and regulate the acute-phase inflammatory response
during infection, trauma, or stress and appear to play an important role in
the immune process.

Methanol extracts from 21 foreign herbs, which are cultivated in
Jeju—Do, were screened for their effects on NO, TNF-a and IL-6
production in LPS-stimulated RAW 264.7 macrophages at the concentration
of 100 pg/ml. MeOH extracts of chicory, pepper mint, ground ivy,
rosemary, german chamomile, blue gum tree, sagy, and feverfew showed
potent inhibition of NO production. Hexane and ethylacetate (EtOAc)
fraction of sage (Salvia officinalis L.) inhibited the protein and mRNA
expression of TNF-a and IL-6 in LPS stimulated RAW 264.7 cells at the
concentration of 100 pg/mé. Also, incubation of RAW 264.7 cells with the
fraction of hexane or EtOAc (50 wg/ml) inhibited the LPS induced nitrite
accumulation and the LPS/INF-¥ induced iNOS protein. And this inhibition
of INOS protein is correlated with the inhibition of iINOS mRNA

expression. Thus, the suppressant effects of the solvent fraction of sage



on LPS-stimulated NO production seemed to be mediated through
inhibition of INOS gene transcription. Above results suggest that extract
of sage may have anti-inflammatory activity through the inhibition of

pro-inflammatory cytokines (TNF-a, IL-1f, IL-6), iNOS and NO.

Key word: inflammation, Salvia officinalis L., tumor necrosis factor—i,

interleukin-18, interleukin-6, nitric oxide, inducible nitric oxide
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A2 el E FHASe] Fbsh @7 o9 2 AWete] W st
Yol Frket FAloli, FWEe Al Ud Aol Fheel wel ole

FE Folgke oA Aol A=
=71, o, =, ¥ T F8A7F 7oAl F&sHAl ol &HE A=Y T ou=
Zeolal vt slE= e 2500 F o ® EEH, Fshdt, wive], W Fo] o
W, ad] ol JEA ol AF/HA AelA xR Ze FxEA AMEEolA gt
(Ryoo et al., 1998 ; Chung and Kim., 2000). 28]3. %8 vgte} = dRo|x 3

WAL ASHE AF, G A, T 53 %, del, Ak ANE 5 W A

el

o Eo17F v EE AEER WA= B RFd ¥S F d (Lee et adl,
2000).

o AFH sBE= L3S, BN, 9, A, dSAR, ASER, A, =3
A, A7IA R, g A 5o AES ol&ste] agd HUbshrE sta e

H, olZrle a2 o] &= o] gkt (Ryoo et al., 1998).
3, Ul gbefell A AAet= Wol, HAF, AWAl, &, Avdd= (Lee et al,
2001) 53 rosemary®t sagy, thyme (Dorman et al., 2003), clove (Shobana and
Naidu, 2000), chervil (Fejes et al., 2000) S°] &4tst S-S UElE Aoz U
A Q3 dEAGNNE FEFEE, rosemary T2 5o A daksAz AL Al
Ha Yt (Lee et al, 2000). 183, 2F=2] sesquiterpene lactones (Nam et al.,
1997)¢} vwl=9] diallyl disulfide (Park et al., 2000)7} 27 B3t fek AlX
AAEHR7E vepe] FEart dvkar Ba Holh g 5k oA dojA =
polyphenolic fraction® polyphenole] FE2 oA ztzt dd=3 343t a37F 9l
g Haxo] gtk (Singh et al, 2002). 183, Zxto] FTHEHol dE
epigallocatechin-3-gallate (EGCG) A& &4 g o
A e AzAEeA A58 MAEE AdAERE vEpdta B Hol 9l (Lin
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and Lin, 1997 ; Ahmed et al., 2002). T3t Pinus maritima (Cho et al., 2000)%}t
Phyllanthus amarus (Kiemer et al., 2003), 7| 2.5 <] catalposide (An et al., 2002)<}
L7l 9] 8-epi-xanthatin (Lee et al., 1998), 74 % 9] linarin (Han et al., 2002)<
murin macrophage cell line 91 RAW 264.791 4, feverfew?] parthenolide Hela
cellsol A/ 43 ddF 235 el (Kwok et al, 2001). 3 F&5S ol &
3 d= R A sagy9 ursolic acid (Baricevic et al, 2001)¢ £rvlgdAAY F&
=(Park et al., 198) 95 97 RuEA

Ht, sl A g sl wet g4 dF5H e
< W d5dske] FUlkete FAlolv AERNbeS AA
A, Alddd 53 2L 7144 ¥EE e s A
B At E = 71tk (Kim, 1988). A5S do7]= 80 FolA Aol
ojst Aol 71 wow du A=o] rteAME HA4AH S = histamine, serotonine,
bradykinin, prostaglandins, hydroxyeicosatetraenoic acid (HETE), leukotriene®} %

e "y g4 2o FYHel ¥ T4l FUHWA 9L fudth 1w

e Aol @9lo] H7|% vl (Willoughby, 1971).

Gram-negative bacteria®] A ¥ <]uto]] £x]3}+= lipopolysaccharide (LPS)+= WS4
2 2 dyd glew, wtEgelrt FowA  AlEZeHoRRE  WEH
gram-negative sepsis ¢} septic shock® Yozt LPSE RAW264.79F 72
macrophage %+ monocyted A pro-inflammatory cytokine ¢! tumor necrosis
factor - a (TNF-a), Interleukin-6 (IL-6), Interleukin-1f (IL-1§)& Z7A712, &
3] TNF-a, IL-18+ inducible nitric oxide synthase (iNOS)¢] &S =3k}

INOS= Haol= AE el EAstA Foy dd FRaEw FAsSE thge]
nitric oxide (NO)E XA s, AAHE NO= Hy A daAstd AEXEA ZAEA
Al Falgh 28-S vtk ela, Sl INOSel o A

!

<
g NO= €8 &4, #¥F =
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Atk olell Z AFolM= AFE=olM AujE = sE 215l

al
datel AFflel Fad GBS e Aoz ez AA ALAA A BYS
1=3
=

[} R 3
3L =2 3L

a7 AE Hold ofmuE o W, 4, A T A AEAgo] 9o
7E ATl AFAR AEHAL, E S, FF, ATLEE g Ark E=E
AolAE &Fage dow AWS EaA7E TS st hsE F3

delA ATk (2, 1998). AlolAl o] gl o3 A= diF-wol dikst &4
A+ (Dorman et al., 2003 ; Cuppett et al, 1998 ; Bandoniene et al., 2002 ;
Santos—Gomes et al., 2002 ; Hohmann et al., 2003)°] X5 %ol ¢ A=y ##H
AT mokg etk kA, B Aol A= RAW 264.7 Al X Fe A Alo] A&

FHOR 934 AAARAAN BT o AEHE 2417 59



As R B

1. 5B
Table 13 #o] 2191F 9] S E7F Al ARGE AT 2159 MG B= AF=d
EdE AMEs TR, SRR HFE dF) A Felskler, 440

23 8 Aot

2. Sage (Salvia officinalis)® %
A& HerbE 413 thax w72 Zol mAZRE a3tk vAE Als 2 g9
80% methanol (MeOH)® 23] wyk 3 % of3sio] Asts=dte] &mjs SEAA
t}. % E & phosphate-buffered saline (PBS)9} ethanol2 1:1 W] &= =33 &
o]t} dimethylsulfoxide (DMSO)ell o] AFA| 52 AFE3FA T

2 Ao o]&3k Molxe= AT AR (65 g)& 80% methanol (MeOH) & F%
st A& FEE0218 g ATH FE Wl 9] hexane ¥ (145 g),
ethylacetate (EtOAc) #3% (1.73g), butanol (n-BuOH) #3% (1.22 g), H.O &3
(497 g)& Aol AN EZ AFESIA T (Figure 1).

3. AlX vl

Murine macrophage cell line 91 RAW264.7 #|¥X% KCLB (Korean Cell Line
Bank)Z %5 #<% wol 100 units/m¢ penicillin-streptomycin® 10 % fetal bovine
serum (FBS)°] 3tr¥ DMEM w| A& A}8-3Fo] 37C, 5% COp =71 A vl %3+
o AthujAde 3~4LUe] AN AU} lipopolysaccharide (LPS. E. coli
serotype 0111:B4)= SigmaZH-E T4t AFEsl oW, interferon-v (mIFN-v,
recombinant E. coli)¥ RocheZ%-E F¢l3sto] Ag o] A&349t}

4. In vitro cytokine B4 L A=
TNF-n, IL-6 A %S murine macrophage cell line ¢ RAW 264.7 A& DMEM

WA = o] &3}e] 24 microwell plateo] 1x10° cells/m! & P a1, 18A17F &

sttt o] % Wi E A AL, A ES LPS HFER (1 pg/m)E 3k A= vl

AL sAlell Agate] A wdH s A A 6A1E < M Feart |
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Table 1. Herbs used for assay of anti-inflammatory effect

Herb 5} L Used Part
Marshmallow Althaca officinalis L. Aerial part
Leaf
Mallow Malva sylvestris L.
Flower bud
Mullein Verbascum thapsus L. Aerial part
Chicory Cichorium intybus L. Aerial part

Pepper Mint
Blue gum tree

Licorice
German chamomile
Sage

Sweet Violet
Comfrey
Ground Ivy
Cresson

Indigo

Pot marigold
Pansy

St. John's wort
Rosemary

Rue

Yarrow

Feverfew

Mentha piperita L.

Fucalyptus globulus LLABILL.

Glycyrrhiza glabra L.
Matricaria recutica
Salvia officinalis L.
Viola odorata L.
Symphytum officinale
Glechoma hederacea
Nasturtium officinale
Indigofera tinctoria
Calendula officinalis L.
Viora tricolor L.
Hypericum perforatum
Rosmarinus officinals L.
Ruta graveolens L.
Acillea millefolium

Tanacetum parthenium

Aerial part
Leaf

Root

Flower bud
Aerial part
Aerial part
Aerial part
Aerial part
Aerial part
Stem and Leaf
Flower bud
Aerial part
Stem and Leaf
Stem and Leaf
Stem and Leaf
Aerial part

Aerial part




Dried Salvia officinalis powder (65g)

1) extraction with 80% MeOH

2) stirring for 24hr at room temperature

3) vacuum filtration

80% MeOH Ext.
(12.18g)

suspension with water

with Hexane(1:1)

l Extraction

Hexane fr.
(1.45¢g)

Figure 1. Systematic purification using

officinalis L.

EtOAc fr.

(1.73g)

Extraction
with EtOAc(1:1)

Extraction
with n-Butanol(1:1)

l

BuOH fr.
(1.22¢)

H,O fr.
4.97g)

solvent ~ partitioning from Salvia




Wowjek WA S YAEY (12,000 rpm, 3 min)dte] AEAS Ao] mouse ELISA kit
(R&D Systemes, Inc, USA)E o]&3to] A =3ttt

5. mRNA Expression

5-1. RNA &7
RAW?264.7 MEZZFE 9] RAW264.7 AX (1.0x10° cells/m)E 18 A7+ Aujoksla
108 T2 ZAE AlE o= LPS (5% 1 pwe/m)E A At AZFE =R )

% 3 F total RNA F%2 TRI-reagent (MRC)E o]&3lo] HE3tt). Ao
TRI-reagentE #H7lste] wZst 3 & FZIZEXES HAU7Iste 9452 (10,000
rpm, 10 min) SFATh Il FTFE olhzmAES Hrbstel d4dEE (10,000
rpm, 8 min)ate] RNAE FAAI7]1L 75%°] DEPC A€ oet&= AHg 5 Ax
AlA DEPC A #® FHel 59t 260 nme] F3 =2 =439 RNAS A s

a1, A260/A280 nme] HlE&o] 1.7~19 W e & 2t RNAE 23 AE3H3

o}, =& 23S RNase-freedt Z A8t A o] Fo] 3

5-2. RT-PCR

cDNA @42 Improm-IT'™ cDNA kit (Promega)S ©l-&at%la, 1 ugol total
RNAZ oligo(dT)s primer, dNTP (0.5 uM), 1 unit RNase inhibitor =12 i
M-MuLV reverse transcriptase (2 U)= 70C 5 min, 37C 5 min, 37C 60 min,
g3 70Co)A 10 min heating AL EA W& Z=X A #H T} Polymerase chain
reaction (PCR)< ¥4l ¥ cDNAZYXE TNF-a, IL-6, IL-1f, INOS, f-Actin® =%
A7171 $18te] 2 ul cDNA, 4 pMe 5 I 3" primer, 10x buffer (10 mM
Tris-HCl, pH 83, 50 mM KCI, 0.1% Triton X-100), 250 uM dNTP, 25 mM
MgCls, 1 unit Taq polymerase (Promega, USA)E 41 distilled water® % 25
W2 ZE +8 Perkin-Elmer Thermal CyclerE o]&3te] PCRE A A9t} ouj
PCR Z&71& 94TC/45%, 55~60C/45%, 72°C/60% 303]o]H, PCRl <3to] AAHH
AHES 1.2% agarose gelollA A719%5E AAISHAL ethidium bromide® ¢ 4ate] =

A bandE &<135t9 . RT-PCRol A A8 % primers Table 29} Zt}.



Table 2. Sequences of primers and fragment sizes of the investigated genes in

RT-PCR analysis

Gene Primer sequences Fragment size(bp)
F 5'-TTGACCTCAGCGCTGAGTTG-3'
TNF-a 364
R 5'-CCTGTAGCCCACGTCGTAGC-3'
IL-6 F 5'-GTACTCCAGAAGACCAGAGG-3' 308
- R 5'-TGCTGGTGACAACCACGGCC-3'
IL-18 F 5'-CAGGATGAGGACATGAGCACC-3' 447
R 5'-CTCTGCAGACTCAAACTCCAC-3'
NOS F 5'-CCCTTCCGAAGTTTCTGGCAGCAGC-3' 496
iNO R 5'-GGCTGTCAGAGCCTCGTGGCTTTGG-3'
B-Actin F 5'-GTGGGCCGCCCTAGGCACCAG-3' 603
R 5'-GGAGGAAGAGGATGCGGCAGT-3'




6. Immunoblotting

RAW?264.7 A% (1.0x10° cells/m)E petri dish (60 mm)ell 23l 18A1ZF A wj%S &}
Gt o] & WX E AASE, AlFE B0 pg/m)et LPS (1 pg/ml)/IFN-v (50 U/ml) 7}
e WA E FA Agste] W wd s A 2ol 2447 Fb wigFE Atk bl
kol Byt & AEZ 2~33] PBS (Phosphate Buffered Saline)® A& % 300 w09
lysis bufferg # 7} 30&E~1A17F5¢ lysis A7 & dAE2E (15000 rpm, 15 min)
sto] Alxzu A& 55 AAstAT. @ 5= BSA (bovine serum albumin)&
¥ +3}5}e] Bio-Rad Protein assay kitE AF&3be] At 20~30 pgel lysate®
8% mini gel SDS-PAGE (poly acrylamide gel electrophoresis)@ WAl Falste], o]&
PVDF membrane (BIO-RAD) o 200 mAZ 21t 59¢F transferstlvh. 18] a
membrane? blocking2 5% skim milk7} ¥ TTBS (TBS + 0.1% Tween 20)
G Mo Al Ao A 24 7FEE AAISEA T INOSe HE 4SS5 f8) 12k &
A2 A anti-mouse iNOS (1:1000) (Santa-Cruz)S TTBS & H oA 3 Alste] AL
ol A 2A1ZF WESAIZL ¥ TTBSZ 33 AAs AT 22 &AZ% HRP (horse
radish peroxidase)”} ZA %% anti-mouse IgG (Amersham Co.)S 1:50000. % 3] 3}
o] oA 30% 2+ WEAIXl $, TTBS® 33 AAste] ECL 71 (Amersham

Co.)# 5~10& 7+ ¥b& % X-ray €5 7HEstAd

(]

7. Nitric oxide &7
RAW264.7 AL A LPSol <laf A" NO 42 Griess reagent® =74 &3t}
RAW264.7 A3 (15x10° cells/ml)E 24 microwell plateo] 23 18A17F A HjkS 3}
ATk o] F A E AASIL, AlEe LPS (1 pg/me)7F $HFrE wiAE SA A g3t
A 2o A 24417 Fok mi st th 100 ] wf NS 96 microwell
plated] Y1 T %9 Griess reagent [0.1% (w/v) N-l-naphthylethylen deamine ,
1% (w/v) sulfanilamide in 2.5% (v/v) HsPO4E #7Fska 103F A 204w kst
¥ ELISA readerE ©]83}9 540nmolA AFstAtt EFsE42 NaNO=

serial dilutiondle] AT}

A Wt Fo



| ot

1. 21F 3B 54 BAAE 9gA &34 &4

NO$} cytokine A LPS (1 pg/m)S AHEld RAW264.7 AxzelA zH7}
Griess A 23} ELISA assay kitZ ©]-&3}e] =A 3t} (Table 3).

2159 3B FollA ek ofolH] z=wie], {7bg, AW FiEntd o] NO ¥4
Fs 30% ol FaAF I, 53], Alo]A 9 W F= 60% ol THAAIAT

agar, Ale]A7F TNF-o A4 IL-6 AdS LPS w5 Aol Hs] Zz
337%, 33.7% A AFHow, XE nielI= I FE IL-6 A ZHz 36.0%,
84.7% A AATE wElA, B Ao M= Mol (sage)E &vl w5 ste] o] F9
Ao o] gttt T3 Aol AlSH TR AESA HrtlA 5AS YERA

5]
=
Fokh (A¥be= dEhiA &)

&O

2. Sage €& FEE9 TNF-a ¥ IL-6 JA &
RAW264.7 AZE] 1 pg/mle] LPSeF 1001 pg/mee] Aol 7] w3 FZES FA

A28t 954 cytokine 934l &3E mouse ELISA kitE o]&3le] A st}

=

1 A7 hexane 8 E7 EtOAc HFEo] TNF-0& 7+7} 71.0%, 33.1%, IL-6
Zy 78.1%, 70.2% AASAT (Table 4). =3+ AFo| A8 e AILEA H7lo

A e e A @gkeh (Aake tehiA 29,

il
N
N,

3. Sage €M EF FEFE9 TNF-a, IL-1§, IL-69] mRNA @3 v x& 3k

RAW?264.7 Al3Eol4 d5A4 cytokine$) TNF-a, IL-69F IL-1f°] mRNA <=l 4]
RT-PCR o2 #4380tk 1 pug/meLPSS} Aol o] &mjis FEES 100 pe
/ml 22 278389S W hexane, EtOAc #3 & o] TNF-a¢ IL-6 WaS 73

il

f
X
12

AlstA o™, hexane +g&Eo] IL-1f HdES Z3tA JASIALL, EtOAc £d=&

st IL-1f 2d A 23E5 BATh (Figure 2).

12
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Table 3. The effect of herb extract (MeOH extract) on the production of
TNF-0, IL-6 and NO in RAW264.7 cells

Inhition (%)

Herb Cytokine
TNF-a 1L-6 NO Production

Marshmallow - - 6.9
Mallow (Flower bud) - 1.0 6.0
Mallow (Leaf) - - 2.0
Mullein 1.9 1.0 9.8
Chicory - - 25.0
Pepper Mint 10.2 - 21.3
Blue gum tree 9.2 0.6 52.4
Licorice 17.7 - -

German chamomile - - 55.6
Sage 33.7 33.7 61.8
Sweet Violet 1.7 6.1 10.6
Comfrey 21.1 2.9 -

Ground Ivy . - 34.8
Cresson 3.8 2.4 18.4
Indigo - - 17.5
Pot marigold - 36.0 -

Pansy - 0.7 7.1
St. John's wort - 6.0 7.9
Rosemary - - 50.6
Rue 9.6 - 7.6
Yarrow - - 17.6
Feverfew 1.6 84.7 95.9

The productions of nitric oxide and cytokines (TNF-o, IL-6) were assayed from
culture supernatant of RAW264.7 cells stimulated by LPS (1 p&/mf) in the
presence of testing samples (100 wg/mi).

_11_



Table 4. The effect of solvent fractions of S. officinalis on LPS induced TNF-
a and IL-6 release in RAW264.7 cells

Inhibition (%)

Fraction
TNF-a IL-6
MeOH 33.72 33.65
Hexane 71.03 78.05
EtOAc 33.09 70.24
BuOH - -
H,O0 2.29 2.28

The productions of TNF-a and IL-6, were assayed from culture supernatant of
RAW264.7 Cells (1.0><106 cells/ml) stimulated by LPS (1 mg/mf) in the presence
of testing samples (100 wg/m<).

_12_



S. officinalis (100 pug/ml)

LPS(ug/ml) - + + + + + +
S. officinalis  — — MeOH Hexane EtOAc BuOH H,0

Figure 2. Inhibitory effects of solvent fractions of S. offcinalis on the mRNA
expression of pro-inflammatory cytokines (TNF- a, IL-6, and IL-1f) in LPS (1
pe/mf) stimulated RAW264.7 cells.

RAW264.7 Cells (1.0x10° cells/m) were pre- incubated for 18 hr, and the
mRNA expression of pro-inflammatory cytokines were determined from the 6 hr
culture of cells stimulated by LPS (1 p&/mf) in the presence of testing samples
(100 pg/mi),

_13_



4. Sage £ 8 FEE9 iNOSe mRNA 238 2 protein leveld| 7|X& 93t
RAW264.7 A 3Z°14 iNOSS] mRNA @S RT-PCR WHo® ASFITE 1 pg/ml
o] LPS9} AlojA o] SujE 3 FEHES 50 pg/ml TE2 AP 5FAS U, hexane ¥ 3
Bol 7p s od JAEHRE e, EtOAc w2 E 3 BuOH #3 &A=
INOS do] dAsHA A= As AT + AATH (Figure 3). L7 L, iNOS]
protein leveloll 7|X|&= A8 3E immunoblot YHOZ F23F AI hexane w8 &}

EtOAc # 32 Eof A iNOS @il do] dA3 ZAAE S AT 4 AAT} (Figure 4).

5. Sage £1&d FEE9 NO *3’%‘3%1] =3
Aol A gufi-E FEEo] INOSS AHEQl NO A wA= dFS A 9

gtol Griess AloFS o]&3dte] NO B4 %S FH48Ath 1 pg/me] LPS9E Alo] ]2
= 50 pg/ml FEE AEsAs W LPS ©E Aol A 43.36 uM
=M Ztzt NO A el 293 uM,

Ho2 NO Aol Fol=e=
AL g 4 At (Figure 6, 7). Hexane 8 & 3 EtOAc &4 NO A
2t ICs 72 Z+2 16 pg/ml, 18 pg/méo] Tt

=)

L
Zo=e AL Fad 4 ATt (Figure 5). Hexane #3E3}
= o)
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S. officinalis (50 pg/ml)

LPS (1 ug/ml) - + + + + + +
S. officinalis - — MeOH Hexane EtOAc BuOH H,0

iNOS

496bp

Figure 3. Inhibitory effect of solvent fractions of S. officinalis on the mRNA
expression of iNOS in LPS (1 pg/mf)-stimulated RAW264.7 cells.

RAW264.7 cells (1.0X106 cells/mf) were pre-incubated for 18 hr, and the
mRNA expression of iNOS were determined from the 24 hr culture of cells

stimulated by LPS (1 pg/mi) in the presence of testing samples (50 pg/mi).
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S. officinalis (50 pg/ml)

LPS /IFN-y - + + + + + +
S. officinalis  — — MeOH Hexane EtOAc BuOH H,0
B -Actin T — ———— |  42KkDa

Figure 4. Inhibitory effect of solvent fractions of S. officinalis on the protein
level of iNOS activated with LPS (1 ug/mf) plus IFN-y (50 U/mf) in murine
macrophage cell line RAW264.7.

RAW264.7 cells (1.0x10° cells/m?) were pre-incubated for 18 hr, and the cells
were stimulated by LPS (1 pg/mi) plus IFN-y (50 U/mi) in the presence of
testing samples (50 pg/mi) for 24 hr.
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Figure 5. The effect of solvent fractions of S. officinalis on NO production in

LPS induced RAW264.7 cells.
The productions of NO was assayed from culture supernatant of RAW264.7 cells

(1.5%x10° cells/mt) stimulated by LPS (1 wg/mi) in the presence of testing samples
(50 wg/mi).
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Figure 6. The effect of hexane fraction of S. officinalis on NO production in

LPS induced RAW264.7 cells.
The productions of NO was assayed from culture supernatant of RAW264.7 cells

(1.5x10° cells/m?) stimulated by LPS (1 w/mé) in the presence of testing samples.
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Figure 7. The effect of EtOAc fraction of S. officinalis on NO production in

LPS induced RAW264.7 cells.
The productions of NO was assayed from culture supernatant of RAW264.7 cells

(1.5><105 cells/m) stimulated by LPS (1 wg/mi) in the presence of testing samples.
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Nitric oxide (NO)& #taL H]ula EQbgetm 4ol gle 7] AEa gz A
A7 AD7e, dAea R ek 2d B FEAXY AxE O VA AEel dig
S5 HA e Wolrls Sl #elsta vk (A, 1998). NOE A= &4 ( NOS

nitric oxide synthase)v™ A4AA A 7|e s A% NOAWAHS HHshe=
constitutive NOS (c-NOS)¢} 533t 34 FE 5= inducible NOS (INOS)Z
7WA R AaA BRdd AR dSuks Tl g A EHe= NO=
lipopolysaccharide (LPS), tumor necrosis factor-a (TNF-a), interleukin-1f (IL-[)
T+ interferon—v (IFN-v)ol 93] 2= wb& oA M| A E AFA oA AAH
= INOSel| 93] =¥t} (Tezuka et al., 2001).
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prostaglandins®} #< A=wiAe AEIAHS
st d5S ASAIE Aem dEA vk (Lee et al, 1998). iNOSel o3t
NO A& INOS frxzte] @dol| o&EsRE INOS FHzte] o] JFs F+
TNF-a, IL-1f &2 22 cytokineo|t} ThE chemicals SAAFo=A 2HET I
Aok (74, 1998).

2 A3 dEAdA FdF =4S FAe7] st dAAE RS o &
sttt 215 s|2e] 80% MeOH F&&= 100 pg/mes LPS (1 pg/m)= A5S &
RAW 264.7 A2zel AHglstel NO A AA &Y, A5 AFo]E7ERIQl TNF-at
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Tof =9i¥o] Auj=a o, Mg Qe HWFE FEo=E o]fyi = 21
9] 3 EE 80% methanol®

o3

AES] NO A4 A asel A58 AtelE7kQIl TNF-n, IL-6 A4 dAaxs &
At 1 A3, A3, HERE, agkf= ofolH] mzuhy] AWsfRutAd 7}
2 5ol NO AA ol 30% ol JAeR, 53 AelAe v F= NO S
60% ol AAEtATh T Ao]A= TNF-u9t IL-65 30% ©]% Alstdon, 3

fro IL-6RFS o5 ZskAl Akl

AAE Aol#| (Sage ; Salvia officinalis L)E A%5% F= W 23te] hexane
3 ethylacetate (EtOAc) *#3, butanol (n-BuOH) # 3%, H,O #3& <o
pro-inflammatory cytokine¥} iNOS, NO2] oA &35 ZAsHS

RAW 2647 Azl Ao+ &8 FE&& Aglste] LPS (1 pg/mb)E f=%
TNF-n, IL-6 A4 AAZHE A A3 hexane +8E7 EtOAc +9Eo°
TNF-0 A3 IL-6 84S LPS @542 ol nlgte] A4 AAEHRE YehlA L
TNF-a, IL-1f, IL-6 mRNA 2dE& LPS w53 ol Hlste] dASHA A=
As FA & 5 JdH AelA Sl FE=4 A AxSAd H3rF 23
Al =780l YEbAl ettt

=¥ iINOS mRNASH @ad 3o a o] a9k NO

B2 A hexane T8 EY EtOAc = EoA LPS ©@5Az o

=

FE

PHES ¥EWE Aol NO 44 S #AE A3
Aage A d 5 A9 Efz, NO A% oAl &l tF ICo 3 %xgé}ai% o)
s
4

A= cytokine (TNF—EI, IL—l[‘i, IL-6), INOS®¢} NOE A3
omA §9% a3}E el Aoz Amdd

Key word: 995, Salvia officinalis L., Al°]A], LPS, TNF-a, IL-1f, IL-6, 934
/\]-O]E?]-‘_, NO, INOS

_27_



!
o

N

HA =5 Ut 7]

S

B =] edH = 7hA meoks

PR RE

}o
3

b o

ERE M

S

Ly
a

i 7]

T
e

el

)

Eftoll A AYrg atetat 2 of

wol AAFHh

).

FARE 225 Aol Al A

S

o]

!
&
e

w0
o

of

T

A

7U
Ay

B

oF
A
o

N

il
il
i

!

NI
il

£

ARt Aol

)

B
i

Al

jant

o))
oy
A

,mu_
o

w
=0

o
ol

Pl
]

~H
H
Ayl

A
B

Gl
o
~B=
Ay

El
w

—

o

o))
i

Yyt ol

Il
H

At

o

el

of
AU
0

=
Hw
0
M

B
el

ol 7
A

o
o

il
e

oF
—_

fuy
oR

2

o

22
=

oF
—_

Q]
=

= O
@EE

U e B

=

A 1%

=

©

o, 4

L

o]gj\‘_

< o %ol

=13
=)

=y

3

Hl &

=
i

RE
|
™

k
)
W
el
oz
W
ol

~io

Wb iobe e 7k

=
=

off 7]

M71E '

o}k O
5

ol thai A

of
=
Mo

w o
o

’

=] |k

ol
G

e

KH

—~

o
K

!

—

oF

2
ool

_28_



o)

Qw3
e I

¢

4 ol

< oyl

1

NS

KeX
=]

BEERE

=
T

=
il

7}

ki3

oA AN G

<0
al 7}

TR

|

ompsl §7 oA

&l

ofel ol AMele. A

"o
5

b

)

o\
o

A

#8

AP0 2.

dujr)ol T A

ul
=

1

TC =
L)

3ol s dde)

A

9— HH]—’

el

M
o]
R
oo
<

A

Y

Mﬂ
T

o
<V
ol

~
.60

5

TR 87g o]

Al
2]

¢l

of $AXIWF dwul A7

Al
=

a4

, AeS 5-e

of

L

o

ol

Nfo

—

—

7U
o)
B

3

el

o]

=
=

A7 A

Q=9

BH

~
.60

B

Subel A E AF =gy

_29_



	표제면
	A B S T R A C T
	목 차
	LIST OF TABLES
	LIST OF FIGURES
	Ⅰ. 서 론
	Ⅱ. 재료 및 방법
	1. 허브
	2. Sage (Salvia officinalis)의 추출
	3. 세포 배양
	4. In vitro cytokine 생성 및 정량
	5. mRNA Expression
	5-1. RNA 분리
	5-2. RT-PCR

	6. Immunoblotting
	7. Nitric oxide 측정

	Ⅲ. 결 과
	1. 21종 허브의 염증성 생체지표 억제 효과 탐색
	2. Sage 용매분획 추출물의 TNF-α 및 IL-6 억제효과
	3. Sage 용매분획 추출물의 TNF-α, IL-1β, IL-6의 mRNA 발현에 미치는 영향
	4. Sage 용매분획 추출물의 iNOS의 mRNA 발현 및 protein level에 미치는 영향
	5. Sage 용매분획 추출물의 NO 생성 억제 활성 측정

	Ⅳ. 고 찰
	Ⅴ. 인 용 문 헌
	Ⅵ. 요 약

