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The Anti-Inflammatory Effect of Pulsatilla koreana Methanol
Extract in Lipopolysaccharid—-Exposed RAW 264.7 Cells
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Objectives: This study was performed to identify the anti-inflammatory effect of Pulsatilla
koreana (PK) methanol extract on lipopolysaccharide (LPS) induced inflammatory.
Methods: There were five groups. They were control group, LPS-exposed PK methanol extract

group (0 ug/ml, 10 pug/ml, 30 ug/ml, 100 ug/ml). To measure out cytotoxicity of PK, we per-
formed the MTT assay. To evaluate the anti-inflammatory effect of PK, we examined the
inflammatory mediators, such as nitric oxide (NO), prostaglandin E2 (PGE2), and pro-
inflammatory cytokines (interleukin [IL]-1p, IL-6, tumor necrosis factor-o. [TNF-a, IL-10).

Results: 1. The extract of PK (~100 pg/ml) itself did not have any cytotoxic effect in RAW 264.7
cells. 2. The concentration of plasma NO and PGE2 in PK methanol extract group showed a lower
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against inflammation.
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values than those of control group. 3. The concentration of plasma IL- 18, plasma IL-6, and plasma
TNF-a in PK methanol extract group showed a lower values than those of control group. 4. The
concentration of Plasma IL-10 in PK methanol extract groups showed higher than control group;
however, these values showed no significantly different.
Conclusions: According to this study, the extract of PK could be used as a protective agent
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monocyte chemoattractant protein—10]2F= adipokine&
2H[St] AW HAAZE ZPAIE Ate]= HolA {hrt
o|ZA el AN = A TA| = RE] ZH]H of2] ALo]
E7FI(cytokines)oll 25 TNF-o 52] Al EZ}RIS 2H]
St =W ol ARA|E Tt9] receptorof 285t Hi
nuclear factor (NF-kB)& S4J3tA|7] z|9k4to] fa]Htt.
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polysaccharide, LPS)2 /3t B7} A4 aLofA] ¥l
S B FEE FIF G, Wvg B30 st &
TP =g o] =g A8l triterpenoid saponin®] LPS ]
23k RAW 264.7 Al 2ol A TNF-0] #H|[E AA|st= &
= e Wei £99] A7 & ofa] 37} 9lo} LPS
2 A3 RAW 264.7 Al oA MEg wghe 2559
oy o]l thgh A= ofAl P R] ksket. Apx o
el gigt A7V B S5 AT e
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ok%q M-S 915 LPSE # 2|3t Raw 264.7 Aol A 1Y

& HEE FEE0] ALSA AIEARRIY 4tst A
(nitric oxide, NO) 52 @5m7/=dE2] Aitel mlA]
FFS HESIAL

ool
oN ofN
bol‘

oJ
=
o]
=

n—{NIL

e ot
.IZ
m ’

rr
=,

r
(P P o= )

¢

e B

2. RAW 264.7 MIZ H{Y¥

RAW 264.7 M|E= 3= Al EZF-23(Seoul, Korea) oA
14592, Dulbecco’s modified Eagle’s medium®l|
10% fetal bovine serum, penicillin (100 U/ml) 2 strep—
tomycin (100 pg/ml)o] H7He #i2E AR&ste] 37°C, 5%
CO; incubatoroll Al Hi%FstATE Al@aAe] nE
80%~90%<] confluencyol|A] A&stH 1L

H717] & cellgh AH2351AT

cells=

, 20 passagesE

3. X|2Ctt=(lipopolysaccharide) 2| L A& i F
LPS A2|x dishell cellsE H55}a7(1x 10°/ml), WF-g
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et 2252 728 A9 %0 pg/ml, 10 ug/ml, 30
ug/ml, 100 pg/mh = A2]gt & 1A7ko] Atetge of 1
ug/ml <20l Al mediumel] A =5kelch WF-E wgte 5
5 9 LPSE AHFotA] &2 cell tixTo2 519 0m

NBEYZ= 1LPS 2g] & 6A7Ho] A astact.

4. MEYEY

MRS mehs FEE9 AEsA A E dobEr] fish
ZF A MEejdate 2441 F9F HieFet &, MTT
solutione A&, thA] 4A17F vl Rt & ELISA microplate
reader (IMCC/340; Titertek Instruments, Huntsville, AL,
USA)E 570 nmollX FF=F S45te] thxtol thet ¥

HEE AlZAgEES AR,

5. A8} A A(nitric oxide) &%

NO &42 AlzujgFNzt Griess A2F(1% sulfanila—
mide, 0.1% N-1-naphthylenediamine dihydrochloride,
2.5% phosphoric acid)= 1:1 (50 pl:50 uh 2 &3, 1083F
Hkg 5, ELISA microplate reader (MCC/340; Titertek

Instruments) 2 540 nmof|A] &4 At

6. T2 AEIZ2CI(prostaglandin E2) &%

2 AeRadd(prostaglandin - E2, PGE2)2  assay
design kit (Amersham Pharmacia Biotech Co., Piscataway,
NJ, USA)E ol-&ste] NO, ™ FHl= S3 3t

7. AO|EF2l(cytokines) X &f

HjFl-& 4°C, 15,000 rpm, 1523 QHEZT 7,
5 0.45 um TH = sk, gA] LA sA] A5-F
—80°Cell Y& Hystalrh. AelEZRIIL-1B, TNF-a,
IL-6 ¥ [L-10) AZE Al kit (Biosource International,
Camarillo, CA, USA)E o]-831 o1 ELISA reader= 450
nmo|A FFEE SHsHAHE. TNF-a] A SHsE=
0.7 pg/mlg 1, o2 AP E71E-S 3~8 pg/mlIZATh.
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W HQ}. th277} LPS B MiTg oehg F2E H/K20
ug/ml, 10 pg/ml, 30 pg/ml, 100 pg/mbell Tl 24417F A

TafF AlES & A3 A BRI AEE 90% oliFLe
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o] LPS A2 BFo A NO9| Aitdo] S713t. Mg
HeE FE= Aol Sl wet NO Aitego] g4
SFRARE 100 ug/ml ¥IF-E Hghs 55 AL =

w3 frolRt 2fo & Lt A] ottt (Fig. 2).

w

T2 AEfZ 2t (prostaglandin E2) A4 AZF

7} A2-d PGE29] AAFgS eyt LPS A2 &
FollA PGE29] AJAiteFo] dixwtH et oot =2 2=
UERH AT}, LPS A2t Ttoll A= Wleg Ae] BF7Ew
2 b= Ul o MR8 meks 2535 Aol 7t

ghofl whet PGE27F H31A 0 2 ZAFeH(Fig. 3).
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Fig. 1, Effects of Pulsatilla koreana (PK) extracts on cytotoxicity in lipo-
polysaccharide (LPS) induced RAW 264 7 macrophages. NS: not
significantly different (P >0.05), Con: control, I: LPS (1 ug/ml), Il: LPS
(1 ug/mh+10 pg/ml PK extracts, Ill: LPS (1 pg/mi)+30 pg/ml PK
extracts, IV: LPS (1 ug/ml)+100 ug/ml PK extracts,
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4. Interleukin-182| A4Atzf

7+ At [L-189] AArre Yehf et IL-182] A8
AP t 2t E T LPS A2t BRol A oot =2 7
= YEH I LPS A2a-5 1HolA= Mg vehe =5
9] A]go] F7Iete] et IL-1p7F Hashs A
e $Ack(Fig. 4).
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Fig, 2, Effects of Pulsatilla koreana (PK) extracts on the production of
nitric oxide (NO) in lipopolysaccharide (LPS) induced RAW 2647
macrophages. a, b, c: means with different superscripts are signifi-
cantly different (P<0,05). Con: control, I: LPS (1 ug/ml), Il: LPS (1
ug/m)+10 pg/ml PK extracts, Ill: LPS (1 pug/mh+30 ug/ml PK
extracts, IV: LPS (1 ug/mi)+100 ug/ml PK extracts.
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Fig, 3, Effects of Puisatilia koreana (PK) extracts on the production of
prostaglandin E2 in lipopolysaccharide (LPS) induced RAW 2647
macrophages. a, b, ¢, d: means with different superscripts are signifi-
cantly different (P<0,05). Con: control, I: LPS (1 ug/ml), Il: LPS (1
wg/mh+10 pg/ml PK extracts, lll: LPS (1 ug/m)+30 ug/ml PK
extracts, IV: LPS (1 ug/mi)+100 ug/ml PK extracts,
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5. Interleukin-62| AJAHE

7h Aetd IL-69] AB4bdS Yerigich LPS A2+
RE7L 27 H ok §ol5HA =2 4k e it LPS A
s oA W veE 55 AT B57F LPS
Gl ATt W2 g UEtdelth v g o
e F55 10 pg/ml A2 LPS @Y A2} {23
tol& Uretli #]= eFkthFig. 5).
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Fig, 4, Effects of Pulsatilla koreana (PK) extracts on the production of
interleukin (IL)-1p in lipopolysaccharide (LPS) induced RAW 2647
macrophages, a, b, ¢, d: means with different superscripts are
significantly different (P <0.05). Con: control, I: LPS (1 ug/ml), Il: LPS
(1 ug/mh+10 pg/ml PK extracts, Ill: LPS (1 pg/mi)+30 pg/ml PK
extracts, IV: LPS (1 ug/ml)+100 ug/ml PK extracts,
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Fig, 5, Effects of Pulsatilla koreana (PK) extracts on the production of
interleulin (IL)-6 in lipopolysaccharide (LPS) induced RAW 2647
macrophages. a, b, c: means with different superscripts are signifi-
cantly different (P<0,05). Con: control, I: LPS (1 ug/ml), Il: LPS (1
ug/mh+10 pug/ml PK extracts, lll: LPS (1 ug/mi)+30 ug/ml PK ex-
tracts, IV: LPS (1 ug/mi)+100 ug/ml PK extracts.
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Fig. 6, Effects of Puisatilla koreana (PK) extracts on the production of
tumor necrosis factor (TNF)-a in lipopolysaccharide (LPS) induced
RAW 264 7 macrophages. a, b, ¢,: means with different superscripts
are significantly different (P <0.05). Con: control, I: LPS (1 ug/ml), II:
LPS (1 ug/mi+10 pg/ml PK extracts, Ill: LPS (1 ug/ml)+30 pug/ml PK
extracts, IV: LPS (1 ug/ml)+100 pg/ml PK extracts,

QFI|ARRIX} o (tumor necrosis factor)-oi@| ALtk
A2 TNF-o0] Aibds epfigich, diza ot

H|wsto] LPS A2l BE7t FoJokA] =2 gt HeESl
t}. LPS AHeli& FtolAe M5 Aewts0] LPS T
A FE et FolobA F2 e UEhi e e SR
A5 ol AE Foet 2kl & Uet #] tth(Fig. 6).
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7. Interleukin-102] AJAHEE

7} Al IL-109] A4bge Uerligich o 2wkt 4
w3ste] LPS AH2ld-50] =2 s WerSItt. 12y LPS
9 Aot 2w {7t AfolE vrEhiA] eketth

LPS Hei& 7ol W& wghd 259 7ol
Z7}sto] ufat IL-100] 2716k A7FS He o) =
mlehe &8 10 ug/ml A7 LPS T A2 49

OII

st 2ol el = Q3otthFig, 7).
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Fig. 7. Effects of Pulsatilla koreana (PK) extracts on the production of
interleukin (IL)-10 in lipopolysaccharide (LPS) induced RAW 2647
macrophages. a, b, ¢, d: means with different superscripts are signifi-
cantly different (P<0,05). Con: control, I: LPS (1 ug/ml), ll: LPS (1
ug/mi)+10 ug/ml PK extracts, Ill: LPS (1ug/ml)+30 ug/ml PK extracts,
IV: LPS (1 ug/mi)+100 pg/ml PK extracts,
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F ante vehdoky shact. fakst Arnd LS
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23} vliLsto] LpS el BEeIA NO B PGE29] A4t
Tl SRt WEE ARG £2E AT S
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A 285t Aot ol & o vEhs W
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AH| 3o oJste] 2 A=, At E
Iy A &390 Whgof QlojA Fas AT
Y -6 0 A}OlEﬂfﬂgiH Wie1d
Z}(pyrogen)_% }Eﬂ o

A W ASE-82] A& 7*5011
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IL-102 macrophages, Kupffer cells, T2} B lympho-
cytes @ hepatocytes SollA] AATEI= Afo]EzLelo 2t
T-cell®] /4515 frsto] Huta Hoshal, 2/dshd
AAIEY TNF-a, IL-1B 9 IL-6, IL-89] TS AT
Tt dEA A B AfoM wEg vete &8

AelZel A 1L-109] BArgo] Z7Ho1e HF& Kol olet

22 A37} NO, PGE2 9 854 Aol =71e1e] 44tel
A 9 Aoz A7,

olo] ofa] AiSL FAARY MES g 25T
o AZWSS Aolshs H FL F 4 Sl 154 B
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24 9 Aol E7}R1e] A Alojsto] A4 W AZHLol
FAA TS F Row Azt
22

RAW 264.7 J| 25 LPSE ZA}=51502 of W | &
z

g
2220 9% A7kE At e e AR ¢

32 o

.

1. %2 ehe 22E(~100 pg/mD)-S A LA
A Z=3E 7o veriA] ok

2. fiz73 vwste] LPS AaFd EFold NO %
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