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ABSTRACT

Objective : According to recent studies, Anemarrhenae Rhizoma has anti—inflammatory activities of DW extract, but

it hasn't not yet conducted to evaluate inflammatory factors about 80% ethanol extract, Therefore, The aim of this

study is to investigate the various effects of individual or combined 80% ethanol extract of Anemarrhenae Rhizoma on

cell viability and various anti—inflammatory factors,
Methods

. Anemarrhenae Rhizoma extract was prepared with 80% ethanol, MTT assay, ELISA, and Luminex were

performed in LPS—activated RAW 264.7 cell line to measure cytotoxicity, Nitric oxide (NO), cyclooxygenase—2 (COX—2),
prostaglandin E2 (PGE2), Leukotriene B4 (LTB4), and cytokines (IL—13, IL—6, and TNF—a), respectively,
Results : At concentration of 200 ug/m¢ Anemarrhenae Rhizoma extract, cytotoxicity was observed in RAW 2647 cells,

However, at concentration less than 100 ug/ml of Anemarrhenae Rhizoma, cytotoxicity was not observed in RAW

264.7 cells, All concentration of Anemarrhenae Rhizoma extract showed no difference of NO, and IL—1p3 level in RAW

264.7 cells compared with control group. In contrast, at concentration of 100 ug/m¢ Anemarrhenae Rhizoma extract
significantly inhibited LPS—induced production of COX—2, PGEg, and LTB4 level in RAW 264.7 cells. In addition, the
production of proinflammatory cytokines (IL—6, TNF—a) in LPS—induced RAW 264.7 cells was significantly

decreased at concentration of all or 10, and 100 ug/ml, respectively,

Conclusion : These findings demonstrate that Anemarrhenae Rhizoma has inhibitory effect on inflammatory mediators

in LPS—activated RAW 264.7 cells showing possible developed as a raw material for new therapeutics to ease the

symptoms related with inflammatory,
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(Anemarrhenae Rhizoma)® ®E|&7|2, 4 FmiEst,
Rl S B, AT, IBMES Bl 9o
AR, EREVEIR, R, KR, (ER, BIGEE, AR,
HIBHE 5& X Zats k2R ALgHo] gk, A7z o
Fgt A7 B 297, FASY, st 70 S8
wEaH el gjgt akol g Ron, FHE dat dFrs
Aol znfp ko] LPSE guHEl BV2 Ml Z o)A COX—29}
INOS wrdeke] tigh T57t 7' 4t B &80 LPSE
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1. A%k 4 7]7]

Al2F& Dulbecco's Modified Eagle's Medium (DMEM
Gibco BRL Co., U.S.A.), $Ho}8A (fetal bovine serum
. FBS, Invitrogen Co., U.S.A.), lipopolysaccharide (LPS
. Sigma Co., U.S.A.), cell viability assay kit (Daeillab
sevice, Korea), penicillin (Hyclone, Co., U.S.A.,), dulbecco's
phosphate buffered saline (D—PBS : Welgene, Korea),
nitric oxide detection kit (Intron Biotechnology, Korea),
mouse cyclooxygenase—2 (COX—2) ELISA Kit (MyBioSource
Co., U.S.A)), LTB, Parameter Assay Kit (R&D systems
Co., U.S.A.), Prostaglandin E2 Parameter Assay Kit
(R&D systems Co., U.S.A.), mouse cytokine milliplex map
immunoassay kit (Millipore Co., U.S.A.)2 AFE3IHoH,
717]+= rotary vacuum evaporator (Biichi B—480 Co.,
Switzerland), freeze dryer (EYELA FDU—-540 Co., Japan),
A|3Z8j%F7] (Forma scientific Co., U.S.A.), clean bench
(Vision scientific Co., Korea), centrifuge (Sigma Co.,
U.S.A.), deep—freezer (Sanyo Co., Japan), ELISA reader
(Molecular Devices Co., U.S.A.), Luminex (Millipore
Co., U.S.A) & AH&-3HTH

2. A=

@23 E (Korea)oll A 4t &nft 50 goll 80% e+
500 m& YL 3AZE FF R FE F AGAE Ao,
Hojz of1}l-E rotary vacuum evaporatoro A ¢t =
AT 2H £NL freeze dryer2 52 AX3le] 124 ¢
(& 24.8%)2 FL=2 At @7 2 242 Y51
(=80C)oA BstHA AR utat ot R FF50
3| A5t ALg-SkTt,

3. M|3Z wj¥

Ao AMEE RAW 264.7 Al ZE 3= NEF L3004
Fstah. 529 RAW 2647 AZE 50 m¢ FHo|| g7]1L
PBS 9 m{& go] NZE F/AIZ F 1,200 rpmof A} 587t
AL st FeHE AASHAT AlE= 10% fetal bovine
serum (FBS)?} 1% penicillin® 2 ZA]E DMEM ®jA] 1 m(-S
o] E3AA Alzufjekr] (37C, 5% COy) A vjFst Tt
Al Sl 53] o] 0= 3P, ARES AT
Ao 2447+ A-SAF T

4, N 254 54

96 well plated] AEZE 1.5x10° cells/well2 EF3}o]
24A7F Fot B Bkt M2 YA R wA G F A=
FEES 1, 10, 100 (ug/m0)9] F==2 AE]ate] thA] 24A12F
Fet wiFstT Wik ¥ 10 w9 WST solutiong 7}t
ANzejg7] (37°C, 5% COz)olA 3027t ¥ A|FH Tt - &
450 moll A ELISA reader”]| & o]&3lo] Tz o) Hsls =
At & gjzo] gt NEZ AELS NELE BA 9T

5. COX-2 &34

12 well plateol] AZE 2x10° cells/wello] E]A] EFa}to]
24A7F 2t vl Bhoich i F A2 wikdo g wAR &
AR FZE 1, 10, 100 (ug/m0)®] F=ol LPSE 1 ug/ml 9]
FEE A S oA 24A17F B AE w0l A st
ok o]F, 1,200 rpmoll A 587 ¥4 EEste] Y53 A
HqHoZ COX-2 ELISA kit®Z  manufacturer's
instruction®) W} 2Fstgoen, 2 A= log-log fitS
o] g3te] 2HE AlkbE FhE Yebl e,

6. NO A% &3

96 well plateol] 1.5%10° cells/well2 EZ3dte] 24]7F
B wjeFstch MY & 2L wigAoz A F A=
2ZE 1, 10, 100 (ug/m0)9] H=0o] LPSE 1 ug/mie] S =2
A3t ThA] 24A17F FF A w7l ol A wiFetSATt. o] %,
N1 buffer®t N2 bufferg Z}z 1087 ¥H-& 3 540 ol A]
T g &A1Y o, Nitrite standard®] =¥ E&FZ
< o] g3t e NO s=8 A d2of tigh
NO & WEL= B4 3hych,

r>~ Elqt

7. PGE; ¥ LTB, A% &4

12 well plated]] MEZZ 2x 10° cells/wello] F7A| £38}o]
24X17F 54 W ShiTh vl F AL Wil mAE
T AR F2E 1, 10, 100 (ug/m0)9] F=ol LPSE 1 ug/me2
FTEE XYt thA] 2443 F AlE viETIolA v gst
@}, o]%, 1,200 rpmollA 5&E7F A EEste 53 4
HqHoZ PGE; W LTBs; ELISA kit & manufacturer's

instruction®l] Wt 2Astg o, A A1}= 4 parameter
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8. Cytokine A =3
12 well plated] AZES 2x 10° cells/wello] HA B35}
2442 5 WY Ak Y T AR Ao 2AT
AR FZE 1, 10, 100 (ug/m0)2] =l LPSE 1 ug/me2
%’—Ei AP skl ThA] 2441 B¢ Al viFT7 oA v gst
ek, ol%, 1,200 rpmel 4 583 44 Belste] A5 4
AN o7 [L-1p, IL-6, TNF—aS
map immunoassay kit© 2 manufacturer's instruction®]
wet EAstglen, &4 A= 5 parameter logistic

curve—fit& o]-&3t A5 AAHE FHS YEy STt

mouse cytokine milliplex

+ 8% B2} (mean + S.D.)E EA|3}
At Z+ A9 ¥|aE one—way analysis of variance
(ANOVA) HHS o] 8311, Student’'s t—testES AME3}o]
FAA F949& AFsHAT (p€0.001, p<0.01, p<0.05).

1. Ailg =4
AR 2EE) AESHE ST A g2z Wid 1, 10,
100 (ug/md) TN A E AEZAJ] etz gkt 200 ug/md
SEolA= izt Hls) QF 10% A= grashs Aoz yept,
33 A9 WY Al 1, 10, 100 (ug/mb) FEE AASFHACHFig, 1).
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Fig. 1. Cell viability of Anemarrhenae Rhizoma extract in RAW
264.7 cells.

RAW 264.7 cell was treated with 1, 10, 100 (1g/ml) of Anemarrhenae
Rhizoma extract for 24hr. Cytotoxicity was measured using an
MTT assay. The results were expressed as mean = S.D. from
three independent experiments.

2. NO B

A& 2529 NO BAFS S 23, ti=Tol Hsf 100
ug/ml FE=ONA oF 5% NO & A7 = AR gl

Ao, ool UEhAl = dth(Fig. 2).
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Fig. 2. Effect of Anemarrhenae Rhizoma extract on LPS—induced
nitric oxide (NO) production in RAW 264.7 cells.

RAW 264.7 cell was treated with 1, 10 and 100 (ug/md) of
Anemarrhenae Rhizoma extract and LPS (1 pg/md) for 24hr. The
level of nitric oxide in supernatant was measured using Griess
reagent. The results were expressed as mean * S.D. from three
independent experiments. The statistical significance of differences
between normal and control groups (+++ : p { 0.001) based on
ANOVA with student's ¢ —test determined.

3. COX—-2 AA=F

A FEE COX-2 B4%FE 4T A, djzol v3)
100 ug/me =l A oF 187%9] #2148 Sl= (** p €0.01) H47}
Leh, COX-29f thgt Aol 2el=glrk(Fig. 3).
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Fig. 3. Effect of Anemarrhenae Rhizoma extract on LPS—induced
cyclooxygenase—2 (COX—2) production in RAW 264.7 cells.
RAW 264.7 cell was treated with 1, 10 and 100 (ug/m@) of
Anemarrhenae Rhizoma extract and LPS (1 ug/md) for 24hr. The
level of COX—2 in supernatant was measured using ELISA. The
results were expressed as mean + S.D. from three independent
experiments. The statistical significance of differences between
normal and control groups (+++ @ p { 0.001) or control and sample
groups (** : p { 0.01) based on ANOVA with student's ¢ —test
determined.

4. PGE; 3%

A 2EE9] PGE; AHFS S% 2, dizof vs|
100 ug/ml s=olA F 18%] 4214 &= (** p €0.01) 27}
UEt, PGEz¢l Hidt 5ol A= ich(Fig. 4).
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Fig. 4. Effect of Anemarrhenae Rhizoma extract on LPS—induced
Prostaglandin E2 (PGEz) production in RAW 264.7 cells.

RAW 264.7 cell was treated with 1, 10 and 100 (ug/mQ) of
Anemarrhenae Rhizoma extract and LPS (1 ug/mQ) for 24hr. The
level of PGE2 in supernatant was measured using ELISA. The
results were expressed as mean *+ S.D. from three independent
experiments, The statistical significance of differences between
normal and control groups (++ : p { 0.001) or control and sample
groups (** : p { 0.01) based on ANOVA with student's ¢ —test
determined.

5. LTB, 4%

A® #280 LB, HFS 24 2, ol 3
100 ug/ml 5= A O 19%2] $-24 91 (% p €0.01) F47}
Uheh}, LTB.o] gt fto] Sels gleh(Fig. 5),
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Fig. 5. Effect of Anemarrhenae Rhizoma extract on LPS—induced
Leukotriene B4 (LTB4) production in RAW 264.7 cells.

RAW 264.7 cell was treated with 1, 10 and 100 (ug/md) of
Anemarrhenae Rhizoma extract and LPS (1 pg/mQ) for 24hr. The
level of LTB4 in supernatant was measured using ELISA. The
results were expressed as mean *+ S.D. from three independent
experiments. The statistical significance of differences between
normal and control groups (++ : p { 0.001) or control and sample
groups (** 1 p ( 0.01) based on ANOVA with student's ¢ —test
determined.

6. Cytokine A ZFo]| ] x| & g

AR 2ZE9 [1-18, IL-6, TNF-a S cytokine JAFE
4% A, djz2o vle] IL-18 84S 100 ug/ml FE=oNA
oF 9% a7 Uepton, f-o/do] UehtAl= 3tthFig. 6A).
T A2 FEEL 1L-6 842 1, 10, 100 (ug/m0) l-=1:._o1]1\1
242} F 24%, T0%, 98%2] +2A U&= (% p (0.01, *¥* p(
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0.001) 727} WePte o (Fig, 6B), TNF—a A4 94] 10, 100
(ug/mﬂ) lEEOﬂ/ﬁ 72} oF 13%%} 28%9] #94 = (F p (<
0,01, **# p<0,001) 27+ JERH(Fig, 60), IL—62F TNF—©]

gk Zso] FAHHHFig. 6).
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Fig. 6. Effect of Anemarrhenae Rhizoma extract on LPS—induced
cytokine(IL—1p3, IL—6, and TNF—a) production in RAW 264.7 cells.
RAW 264,7 cell was treated with 1, 10 and 100 (ug/ml) of
Anemarrhenae Rhizoma extract and LPS (1 pg/md) for 24hr. The
level of cytokine in supernatant was measured using luminex. The
results were expressed as mean *+ S.D. from three independent
experiments. The statistical significance of differences between
normal and control groups (+ : p { 0.001) or control and sample
groups (* 1 p{0.05, * : p{0.01, ** : p{0.001) based on ANOVA
with student's ¢ —test determined.
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R.OEEE, Tk, MAR. AR KiRE olF, TARLIE
F, 1O R Al I, A VB BRI, RN 2. AR
it ETETZN, TR MSE, fEAAE, Ji@ry ik, e
HrEAETE, ARSI, —H, AARE, RTH.. "R
o oA “Hatig e, IR, R R
FFE.” oleh stRom, Tz, Vo] “EiA LB, B
SRR, RS, BRY, 18FEIE. 0 s, Th
W, o s, 1ETHE. H%z@i”ﬂan‘a°§7VH
A s IS AAST YIF st 3T LTl
iy ste] ARESLT, FATOl: BakiEksate] AbgT
o|AY ThFF A Egyo] AXNE ks e AT
ATNES B3 EFF 7129 g FHo] o]FojF o}, of
A= dolgHolA T&L 9 A= = dA7rt &
A AYHT Y 53], Fojsta WA d59 ST
FAS A L, K SO IS E RS 98 &
4% 5ol gt d7vt A%E D Yo, ofx & 2587}
opg o] tigt AT o] el A H H7} gk,

ole] B Ao AL e Am B FZHEo| TNF-q,
IL—4, IL-5, IL—10 5¢] Alo|E7}el A 42 AuE E3)
s 95 B0 Zetste] Bt foHo|n HHHQ F
A% ABAZR 7H54E A 98 80% oleteE &
S 22t o] FHF ARES Bt Ax YA HES
Buzp upeA AN EZZQ RAW 264.7 A|ZE E3) AL
EQAANE  vRst] TR dEmAAR (pro—
inflammatory mediators)S 2213}t
AN EZE QRoA o]EHo|y HlolglA, HY uPYE
5ol YT AL, BA Wl & B} AR o= SshE A
2 g5o| Astan ZFFET $o] 4n, k¥ & A
2y 577} SR Sk v AR Sof gid o] 28-S
stH, G54 Ato|E7tele) MAtT FEYF 2+ 5 dHe A
o2 dFA glo] B Aol A8 H

A, FEF &% ool ¢ Am FEE] g A=
E4L AARE 23} 200 wug/ml9] FEAA oF 10%2] FA40
A& o] o]F o] AL 100 ug/ml F=7HA] AHsHATE
dubE o2 LPSdl o) EAstE diAA 2] F5ugdle
pro—inflammatory cytokine, NO, PGE,, LTB,, iNOS,
COX-2, & thgel AzuiEdo] A= ™, o] % NO:
AFAREA o7 7] T dFA4 AL §EEts 38
olo] Hu*  dzo] WA HH thAH 27} B4 5}HE of
NOZS JyAste] olo] oJ3) 23t WAL} thA|HZo] 2|3
o|EAL AAT T 2APYL B3 F2 HAN FFe] NOE=
AN EA AAAG F 52 9usis HoT AHA
ﬂq“m.%ﬁ4@49ma¢%%31muym&aﬂﬁ
2o H3) oF 5% HE= FAAF|E B0l ot
odo] JehtA] it o]¢} e AE o] Am &
289 200 ug/ml FERT 953 A7l EEEHYS
Zpol7F WERFA] ¢hkar wlsgt AF Ak A 27F NO A4
e 552 3A ¥ AR B AT

AZ9 FH FA4L %T, EIE I 2 =
E 4 dud, olad
Z7MA WELe] 4 J
PGE:9} AEEA BEAR gz A

o rly v o

OPN
o
1)
N
ol
2

D0 o wle

STt [L-4 9 IL-5 A4

X8 T «1 Hhgof dF o2 7HFEE LTB, *E
qe nE COX 27} Befste Aoz A Yo, B
A7Ad, A& FEEE COX-2, PGE; LTBs AAHFS
100 ug/ml F=olA BFE F994 e d2 2yt £ago
e} 2|8 2EEo] AF9 FH JAEY ohet ofEn| Ry,
qu ze Th2i A3 T = Adhol st 7HsAE Al
“a%gl HE“M 3’&04’6‘}% EH Al EFA Ao|EFIRIS
=4l o] % interleukin(IL)—
1pe 35S o7|Al7IL e Hojste, Fxet 5
FTE 43A7IH, IL-6& F47] @ (CRP) A4S
705, G274 A xdste] 54 AeE TaE
oA 2 ¥ 715” E8, Tumor necrosis factor(TNF)—
e 588 34 A|EARICEAN, AFHSS IL- 132}

ﬂ}iﬁ}xl?c of7] AZ|A T, nAEHe] FH, BAEH] &
T AR 28 A 2 Aok, oo 2 ¢
g Ato| Bzl WA o] EdES Zafste] theket
Aot 22 7|5A4ME Do A 28 Tk, Futgs
é‘ﬁ JJr“lHP—S—, oY 53 T2 3 YQle] "
ZE2 1L-18 Agxgak_o_ o ol Q1A ZHA

et

St ol¢ 22 A= Y AR E FEE Wi IL—lﬁ
9 TNF-q A% Aot dX5ty, TNF-a AF2 & &
£E9 200 ug/m¢ Hr} o] AL Zravt YeEgeH, IL-6
M% Frao] Jm50] Fo] & ATE B9l EAENAT ot
A= AR FE5E0] dF4 AIEAIY A0H
3 theFet dFA Agto] digt dT x5 &-82
o, 53] TAH Adte] digt A 27 Al =A A
B IL-69 5% Hasd oA 1" COX-2 A<
oAl At WEH N BA 2N 7HsE AAISE Yot
o|le] At T & o, AR oeE FE25-2 HHA
B7HE E3 100 ug/mee] F=7t QbAg Aoz glEglon,
4% &3 <Ael COX-2, PGEs;, LTBs&} cytokine IL—6
4 TNF-a B4& 94 A F2A7l= o] ABHo=R
ZHEAY HE & 3T SHlo] zol7b ot A=
80% ML FEEL E FEETY HIL A W2 FEA
o £33 B0 9ol YEith webd 2 A3 AnE
7128 A5E TAZ $A AT otER R, H4A], HEY
59 A Al dE AYY oA A7t Xlﬁﬂﬂwtﬂ A
22 ¥& EA SHEL) gte 22 guj A4 9 Y=g
284 4 v wdEn, gu, A2 E FEET 80%
et &5 TE NO, IL-18 59 4% ujA ¢lAlof tist
AL FYFeE AR R AL =2 A= 8= d

7= T3l HEAor T Aer Amd

o
HJ

I By
50 i rlo
lo o

2

A

v.a &

E AP AE sk 80% AEE FEEQ St &S
58 AWM o2 AZ37) 5te], RAW 264.7 A|ZE E3
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AZ=A AA, NO, COX-2, PGE2, LTB4 9 Ato]E7}<l
IL-1B, IL-6, TNF-« 59 A%l tal 3% 23t oh33t
22 HAES A9
1. AR FE2E2 AlZ 54 HAE B30 1, 10, 100 (ug/md)<
FEoA 100% o139 AEES vehyo] ¢S Aoz
FlE e, 200 ug/ml FE=OAA 90%2] AlEZ FEE]
[Ra=07e=

2. AW FFEL NO BAFS ZHY A%k 100 ug/nl
Sweld thzze] ush fe4 U 447t et
@it

-

3. AR &5 COX-2, PGE2 9 LTB4 AAFHS =43t
AT} 100 vg/nl FEAA Szzol Hs o4 s
Za7t b,

A& FZE-L cytokine IL—18, IL-6, TNF—a AAHFS
A3 IL-195 f 94 Qe gt tehi) 9
%_9_14‘, IL-6& ZE XA, TNF-o & 10, 100
(ug/ml) S=oNA 27 vl F24 e a7t U
et

iN' )

olite] ATNER Wol AW 80% ofehe FZEL Thr
BF4 ) Sl o B Aol AR FYRsI,
neh 7AHQ 71 A0 AR FE S F 5wk AR e
ATE Folo] Betuojof & O HolL} o]} e Ak
Am F2Fo] TpY 94 AV NEA L 7154 27
24 849 4 9 Aolet AmH}

2Ae 2

o] =82 20168 ¥ = AR AY e wudTu] XLl
9J%t =59 (This paper was supported by Health Institute
of Technology in 2016)
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