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Anti—inflammatory Effect of Angelicae acutilobae Radix Water Extract on

LPS—stimulated Mouse Macrophages
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ABSTRACT

Objectives : The purpose of this study was to investigate the effects of Angelicae acutilobae Radix Water
Extract (AA) on the production of cytokines in RAW 264.7 cell stimulated with lipopolysaccharide (LPS).
Method : RAW 264.7 cells were cotreated with AA (50 and 100 wg/ml) and lipopolysaccharide (LPS; 1 ug/mL)
for 24 hours, After 24 hours treatment, using bead—based multiplex cytokine assay, concentrations of various
cytokines such as interleukin(IL)—6, tumor necrosis factor—alpha(TNF—a) granulocyte colony—stimulating factor(G—CSF),
granulocyte macrophage colony—stimulating factor(GM—CSF), and macrophage inflammatory protein(MIP)—1a
were measured,

Result | AA significantly inhibited LPS—induced production of IL—6 and MIP—1la from LPS—stimulated RAW
264.7 cells at the concentration of 50 ug/mL, AA significantly inhibited LPS—induced production of TNF—a from
LPS—stimulated RAW 264.7 cells at the concentration of 100 ug/mL. AA significantly inhibited LPS—induced
production of G—CSF and GM—CSF in RAW 264.7 cells at the concentrations of 50 and 100 ug/mL,

Conclusion . These results suggest that AA has anti—inflammatory effect related with its inhibition of proinflammatory

cytokines such as IL—6, TNF—a, G—CSF, GM—CSF, and MIP—1« in LPS—induced macrophages,
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AT oFejzrge] daid & S0 ARAS o E
3% g dH2 EYEES 19 A2y A5S AANA
Pt JIE B, tog oHE2 BEEEES2 TAZe
BAI9] WS ®sglon], 7 5L cyclophosphamide
of gJste] firE 3] g thst] WA, AL &
Z(hematocrit, Hct)ol digte] f-oJdt &3S HIstya,
& S92 A 2ZNCS ether, ethul acctate®} water
HIFoA, Ao FENL n-—hexane, ether, ethyl
acctateoll Al oSS Hstq

E dPoMe 49 FF mTtef| diste] dotEr] ¢
st AGHE 43St ¥ AJE(Angelicae acutilobae
Radix Water Extract: AA)E S22 lipopolysaccharide(LPS)
2 §9E oA gRAE RAW 264.7 cells®] IL-6,
TNF—a, G—CSF, GM-CSF, MIP-la S9 Alo]E7}¢I
(cytokine) AAZ7I] st FFE RAJEIY Fogt 2AE
Agl7)o) o]0 Rust= nlolc)

Az 2Py
1. A&

1) 2xH

Alslof AMEE U (Angelicae acutilobae Radix; Angelica
acutiloba®] HE)E = ti+Y FU3|E FAIAZEE
2012¢ 8¥oll FU(No. 2012-0819)3tom, 7] 9
o} £49 £48& JPdadsta stojatg Exstu oA
Aok, o= 233t AE7]|(Branson, USA)E ©o]&-35to

BB AAST Al AHgstec

2) Cell line

Aol AHEE gAHNZE uhes 87 daZ(mouse
macrophage line)Ql RAW 264.7 cellsZ2A] SHEA|EFL3)
(KCLB, Korea)© 258 7Jake] AT,

3) AleF & 7|7

H Ao|| ARE A2k 2= Dulbecco's modied essential
medium(DMEM, Sigma, USA), penicillin(Sigma, USA),
streptomycin(Sigma, USA), FBS(Sigma, USA), Multiplex
cytokine assay kit(Panomics, USA) S°| AN =9t Z+
Aok B2 £48 53 oY ALE st ARMESHATH
H Ao AMgE 7]7]= deep freezer(llshin Lab Co,
Korea), vortex mixer(Vision Scientific Co, Korea), water
bath(In—Tron  biotech,, Korea), ice—maker(Vision
Scientific Co, Korea), ¥AlE2]7](Hanil, Korea), Al|3ZHj
SF7](NUAIRE, USA), rotary vacuum evaporator(Eyela,
Japan), Bio—Plex 200(Bio—Rad, USA), AE&u]7(Olympus,
Japan), fume hood(Hanil, Korea), F#2dt(Jeio thec,

Korea), ultrasonic cleaner(Branson, USA) So]cH?.

BH 2 A7 5 UMEst &
paper(Advantec No.2, Japan)Z 7 o3t oztlS
rotary vacuum evaporatorS ©]-&3to] NS dglo
o] FENE FAURVIE o|&3dtd AxT EEE ANEE A}
L3ttt 2R FEE2 231 g2 ¥oeH, &2
46.2 %HT.

2) M= HHS

RAW 264.7 cells= 37C, 5% CO; 7oA 10% FBS,
penicillin(100 U/mL, streptomycin(100 ug/mL)e] H7}e
DMEM HiX|2 A wjg7]olA vigF= it RAW 264.7
cellsE 75 cm® flask(Falcon, USA)olA 83| =g &
o 3 4 7tAo =2 ujkME EHS phosphate buffered
saline(PBS) &do2 Aoj& & 50 mL flask & 1 mLe
0.25% trypsin—EDTA&NE Wi A4 1 #7F A=
e trypsin®HE WL 37CoA 5 Bt Bysle] A
= gstol A wersic?, 92E AZE 10% FBS7)
7t DMEM i 10 mLell H-R/AIZ g 22 i
€7](50 mL culture flask)ol]l 27 1 : 29 split ratio®
Az wjeF7lolA wherstdet?,

3) AO|EZIRN(Cytokine) £H| =X

ARIEZIQ] £H]|S} TAE ARG S dotkr] 3
Politch 5'¥& #=3}9] Bio—Plex Cytokine AssayS Tthe
I ol APL AFSYE 96 well plated] 1x10°
cells/mL9] cellZ 100 ul® Y3l A3z ujgr]oA 24 A7t
Bt vikeE = wiXE wEL vigAE EHE 1XPBS &
o2 HojE H ZF wello LPS 1 ug/mLE T Z2 tjefst
FEO AR} FA vjR|o| Fol A7skaL 24 A7F Bt #i%F
sATH? wjoko] B AFS9H(cell culture supernatant)
S AH3A filter plate(96 well type)oll blg] FH]|= o] <)
o antibody—conjugated capture beads®} AFA|AHTH 2
3=l capture beads”} @7l filter plate®] ZF well2 150
uL®] wash buffer@ AHstAH?, AHe] B F 2z well
o] detection antibodyd 7}t & 30 £7F vjFet R L, f
ko] B T wash buffer® 3 3] At Z+ welld
streptavidin—PES 5% F A2°l4 300~500 rpme] =
Aoz 30 EZF FFHiK(shaking)dtgich. sidFe]l Eud
wash buffer2 3 3 A& H Z+ welle] 120 ulL9)
reading bufferE B33l AF2oA 300~500 rpm] %4
oz 5 B7t AZH|%(shaking)dt ¥ Bio—Plex array
reader(Bio—Plex 200)& o]-&, 2A3sl1A} 3= Alo|E7|Ql
(cytokine)®] & ZAL, wlastget'”, zAbE AlolE7el
(cytokine)&5& IL-6, TNF—a, G—CSF, GM-CSF, MIP-1
a°lt},



ko2 hAHES o]§
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3. AAY

2 AN €& 2] tisiAs mean = SDE UERAS
o, otz 4 Adadre] Hi#o] zlol= Mann—Whitney
test2 BASlo] P-valuegto] 0.05 mgtd w EAZHo=Z
FOJRE Aol7k Q= RoE wHSAR”.

|

3}
1. IL-62] BAZ7to]| ulx]&= A

LPS(1 ug/mL)2} 37 AAS 24 A7t 59 RAW 264.7
o A3t Aat LPSY| 93t IL-6 AAZ7H27,194 pg/mL)
£ 50 ug/mL% %¥%(26,305 pg/mL)o|A §oJ5tA A5t
AckFig. 1).

SF

2. TNF—-a RAZ7} u]X]& 49

LPS(1 ug/mL)}t &7 AAS 24 AJ7F 9 RAW 264.7
cellsol Azlgt Zx LPSY] ogt TNF-o AAS7H6,622
pg/mL)E 100 ug/mLe] F=(6,315 pg/mL)oIA #2514
AA| et chFig. 1).

oJ 3k

3. G—CSF9| AAZ7I A= 43

LPS(1 ug/mL)$} &7 AAS 24 A7k 5¢F RAW 264,79
A3t A3 LPSe] 95t G-CSF BAAZ7H27,595 pg/mL)E
50, 100 ug/mLe] F=olA ZFzb 26,906 pg/mL, 27,191
pg/mLE BE {5t AAIStATHFig. 1).

4, GM—CSF9] AAZ7}o] u|x]&= g3k

LPS(1 ug/mL)%} 3 AAS 24 A7k 5¢F RAW 264,79
gt a1t LPSo 23t GM—CSF AAZ7H17,529 pg/mL)
2 50, 100 ug/mLe] =4 ZFz} 14,340 pg/mL, 15,250
pg/mLE BT 52314 A StHcHFig. 1),

5. MIP-1a2] AAZ710] u|x]= F3F

LPS(1 ug/mL)$t &7 AAE 24 A7k 53F RAW 264.7
o Azet A3 LPSo] gt MIP-la AAS7H27,114
pg/mL)E 50 ug/mLe EEolA 26,362 pg/mLE §2J5}
A AR HFig. 1).
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Figure 1. Effects of AA on cytokine production (IL—6, TNF—q,
G-CSF, GM—CSF, MIP-1a) in LPS-stimulated RAW 264.7 cells
measured by Multiplex bead—based cytokine assay after 24 hours
incubation. Normal group (N) was treated with media only. Control
group (C) was treated with LPS (1 ug/mL) only. C+AA50 group
was cotreated with LPS and 50 ug/mL of Angelicae acutilobae
Radix water extract. C+AA100 group was cotreated with LPS and
100 ug/mL of Angelicae acutiobae Radix water extract. Values
are the mean = SD of _more than three independent experiments.
# P {005 vs, Normal. ~ P { 0,05 vs. Control.
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o= QuokmaPo)  “A9k] Angelica acutiloba Kitagawa
T= BE3l= 99 Angelica acutiloba Kitagawa var,
sugiyamae Hikino(AF83} Umbelliferae)?] ®alE HE &
ol "R A7 olgkal F=AEo] Sl

Q7] 9] Hoxguoar alpha pinei(31,59%),
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gamma terpi(1.26%) o] <#A ot ofgjtgoaL
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oFAI7}A] @o| o]Fo|2|A] ¢l g},
AN Z(macrophage) R25E Ao AYske o
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a3l 7)5E ggdstn QoH?,

2 dFollAe 49AY 9 595 gotR7] Hdl, 49
HAE 8¢ FEHY AR ARAANE PR LPSE &
e RAW  264.7 cells®] IL-6, TNF-a, G—CSF,
GM—CSF, MIP-1a 52| Apo]E7}0l(cytokine) B4 2712
kA, ol tigt 4FH EFEEWAA)Y FFS Yotr
71 A8 AEE s3It 2 A= AAZF 100 ug/mLe]
FEAA uhes ANz gt MEELE UERA ¢
2 RISt ok AES st

A&7 (cytokine)2 A oF 35%9] ¢lE}&7I(interleukin)
Al, 48%9 AR7IA(chemokine)d|, F IFLE ol
ol #|E(interferon) A, FHAZFAZ2AHcolony stimulating
factor)A], A&IxHgrowth factor)d ¥ ZFIAFIZHTumor
necrosis factor, TNF)A 50| Alo]E7}¢l(cytokine)o]at &
g AR 20099F oY THEZC] Alo|EFRI
(cytokine)oll &a1A HcH?,

a5 L wifEe AlEFI(cytokine) 2= T
o AN ZOA EH|EE TNF—, IL-15, IL-6 S°] &
Aot} IL-6& TalFL A4 azofA] Eu]=m Eﬁi‘—l’f‘—' g
ABAA FAPAE F7= AR, IL-69 leveld %
A Wl i Zrlsle Aoz muEm ok Aazt
LPSE Qute nfeA gjalxze] [L-6 AAZE7}e] nxe o
S vlwsty] e 24A7Fs<t A= gk A3 50 ug/mLe lg—
oA LPSol &3t IL-6 AAS7HE f-25HA A F
TNF-o= WY A|ZE9 78@'-‘4’ He uyf 2= A
A=kt Sa% 93%E @i, A WY ndEES
ZAFIE g4 NZo 3 %Xl/\] 712 S0} (granuloma)
FAoks 5, 559 Wol 71H oA E A g
Seeitt”, AA7F LPSE  $arE uhes ANz
TNF-a 457t vRl= gL v|wstr] s 24Xk
gt A=gt 23k 100 ug/mLY F=ollA LPso &gt TNF-
a BAF7He st JAAFT

G—CSF+= YT (endothelium), TtHAA|Z(macrophage)-t
w2 HIANZ(Immune cel)EolA EH|=EH, Z4olA I+
(granulocyte)?t Z71A13E(stem cell) S AABIEE A=Fsh=
A0 (growth  factor)o|AF  Ate]EFFQI(cytokine) o]},
G—CSF-receptors Z429] n|AdsA|xo] ZA3tH, G-CSF
o sl AFEH F& APFFER FA - EIstr] AR,
oEH o2 G-CSFe W AL &Xlsty EF 2F=A
29| 5 ZUHA7)AL, dERte] getsksla H(chemotherapy)
olF TFF Th F& FEATIEY ALF, AT Lps

2 89 v gAAIZe G-CSF 4571l mAl=
Fo Hlasty] sl 24x7H5<t Ag dat 50, 100 ug/mL
9] F= A LPSY 93t G-CSF AAAS7HE F-stAl dA
A7}

GM—CSF= Wig11e] A3t 7Hg59o] tiad|Z(macrophage)
7t AFE HEE AFste 98 52 o= ALE 43A
o022 AAZ} LPSE gurE mhes fialN|Ze] GM-CSF
AF7Hl vA= G vlasty] Ys) 24X7kEF AEgh
A1} 50, 100 ug/mLe] EZoA LPSe| 23t GM—CSF A
AS7HE FYstAl AAXHT

MIP—1lax ZZF(neutrophil)?] &2
= 7Pl EEE HaRen, ol X¥EVINEZ, J
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A W8y E7AE, 2o Z4ENEZ 4 T 323 5
o8 FFY MEEY ot SIS A= JEo] BEA
A =AY, AAZF LPSE §ubg ke gjAA|Ee] MIP-1
a ST nX = FFE v|wsty] Y 24AE% A
3 23} 50 ug/mLe FEA LPSe] 23t MIP-1a BAZS
7V FosHAl AAAFH
oje} Zro] AAZF LPSe| 93 fdE mheA tilHEe]
ket Ato|EFRI(cytokine) BAAS7HE FlstAl JAIE
AAT} TN ES] F=ujolxlTelPdoz olst ZkEo o
ZAA%s) 8 EH TNF-o9 1L-69 ATy B3
g Fulglagdwad oy, MIP-1a, G-CSFS] 2712 2l
3 odg 2 34 351288 Y, GM-CSFY Z7t2
gt AFg k%A% (endometriosis) SIENY 5o gste
‘21—: FgAaFo] = AR HE = gt FF 49
& FANA AL SJ5te] BApgze
& A7k aFEolAL Hlolt,

oOx=0

EFEES o%
ATt 5 o= AA

_\L:H%)r

A=

= =

B QTN AFAS G4 FEse] A ARANE
Aoz 1LpPSE2 §EE wkeA thAAHES IL-6, TNF—a,
G—CSF, GM—CSF, MIP—-1la 59 Alo]E7}¢l(cytokine) A
HE7e R G Sl hea 2 FES Al

:|

—

LPS(1 ug/mL)2} &4 AA(BO and 100 ug/mL)7} Eg
= |0 RAW 264.7 cellsE 24 A7t Z<t wjkst 2
3k, LPSe sl fdE ME9] IL-6, MIP-1a9] 8485
7Ve 50 ug/mLe| FEoNA FstA AstATt

2. LPS(1 ug/mL)%} €A AA(GO and 100 ug/mL)7} =Eg
= ujx]o] RAW 264.7 cells® 24 A7+ <t wjokst 2
T, LPsol 93 fEE AlZS TNF-«d BAS7H
100 ug/mLe| FZA F2JaHAl AAEtT

3. LPS(1 ug/mL)¢} 34 AA(50 and 100 ug/mL)7} Z3HE
HiZ]o] RAW 264.7 cellsE 24 Aj7F E<Qt ujorst A}
LPSol oJ8f gxrs A|xZe] G-CSF, GM-CSFe] 427}
£ 50, 100 ug/mLe] FxZolA -2l AASHHATE,

ojAe] A¥AI= AAZF LPSe|| &3 fate oA 4]
Al3z2] Alo]E7FRl(cytokine), AE7FI(chemokine), A&l
AHgrowth factor) 59 FFWI/HER WEYS7IE FosHA
AAITE UEl= Ao, ol AAYT E3WIERAS] SVt
2 A% THEE), TS0EE 5= MAT 5+ Jd= 85¢
SHARA Y 870l S Yeld= Aoy, ¢oz I
T EFEEY Fdase dig 2o 712 dvr dest
o2 QyztE= vlolt}
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