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Abstract

Objectives : The purpose of this study is to confirm the anti-inflammatory effects of Cistanche deserticola
Water Extracts(CDWE).

Methods : In this study, cell viability was determined by MTT assay. NO production was determined with Griess
reagent, and IL-6 production was determined by ELISA. And western blot analysis was performed to confirm the
protein expression of NOS2, COX-2, 1«B-a, p-I«B-a, and NF-«B.

Results : CDWE was not cytotoxic at 15.625-1,000ug/m{ in RAW 264.7 cells. CDWE inhibited NO production in
a concentration-dependent manner, with inhibitory effect on expression levels of IL-6. Expression level of NOS2,
NF-«B p65, and p-1kB-a decreased at 250-1,000ug/mf. mRNA expression of COX-2 suppressed at 250, 1,000ug/m(.

Conclusions : These results suggest that CDWE has anti-inflammatory effects and can be used as an
anti-inflammatory therapeutic material.
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ASHESolE ABAS] Aot A7} /42 WoH
HIAET} o5 QIAoo] TRt AFHiEES wH]
gro @y PAZ Be5K= 71-oltH?, Lipopoly- sac
charide(LPS)= thAAIEEY] 7 27100 BkSsiH, <
FE Wolole 17 2479 9t AdRel v
IHegt LPS A2 AN EAA interleukin-6(1L-6),
nitric oxide(NO) 5-& BHAZILPY, gzuk32 &
9151 nitric oxide synthase2(NOS2), cyclooxygenase
-2 (COX-2), cytokines®] T&L AARIAIRI nuclear
factor-«kB(NF-«B)e]l 2J8] Zdo] Hrkal LejA QP
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b, ikt 5O mifsEe] A2 EshE <
whebA] ARk iRl <510 HigkmolaA e AL
HbsEficle a50] ol e 2% Mg <+ Sle
WIS T A Ao F gk S Welo] §

et 1 71 ERlol] ol WikR B4SEE
(CDWE)2 RAW 264.7 Al3of AA2]st 3, CDWEZ}
ASHRSY] F9 Ao BARI NF-£B2] &4 A}
oo A5uiziEol gt dEtke= AL 4= QL
LA, 183 CDWEZ}F LPSZ 8-%3H NO 434, NOS2
o} COX-2 whjdo] vt [1-69F 22 B34 cytoki
ne Aol ofd FFe nIAEA] TSI

Il. XE L gi

1. AR Y Al

Dulbecco’s modified Eagle’s medium(DMEM), f
etal bovine serum(FBS), penicillin, and streptomy
cin¥ Life Technologies Inc. Grand Island, NY, U
SA)IA HJstod ARESHRIEE. 3~(4,5-dimethylthiaz
ol-2-yl)-2,5-diphenyltetrazolium bromide(MTT),
N6-(1-IminoethyDlysin(NIL)}2 Tokyo Chemical In
dustry Co.(Tokyo, Japan)#} Sigma Chemical Co.
(St. Louis, MO, USA)lIA 242t F9lsioint. Rt Di
methyl sulfoxide(DMSO)+ Junsei Chemical Co. L
td.(Tokyo, Japan)ollA] F4sI3itt. cytokine /3 &
912 A%t mouse IL-6 Enzyme-linked immunosor
bent assay(ELISA) #42 sl kitE TYJstATHBD
OptEIATM, BD Science, San Jose, CA, USA). T
2 FdL 3I5)7| Y5t NOS2, Cox-2, 1kB-a, B-a
ctin 59 12} FAEL Santa Cruz Biotechnology,
Inc.(Dallas, TX, USA)oIA FUHAL p-1kB-a, NF
-kB p65, PARP 59| 13} A& Cell Signaling T



echnology, Inc.(Danvers, MA, USA) oA U5k
t}. Horseradish peroxidase-conjugated secondar
y antibodies+ Jackson Immuno Research laborat
ories, Inc.(West Grove, PA, USA)OIA] F5}3ict

PHERS HERdE oAl @AIEAIRko 2 B 9
3lo] ARSI Wi 100g0] 39S SHT 9 &
T 109 W 9§ go] B AIFCoREE 2
A7t B}t 7HEste] &3 thg 2N filter pape
r2 A oFelgltt. 1 v &N 524271(FD
U-1200, EYELA, Tokyo, Japan)E ©]&3jo] #Axgt

EOS A2 ARSSIt 582 27.5%3ch

3. ME H{f

oRARRE R qAAERER] Raw 264.7 AIE
L SRS 23)(Seoul, Republic of Korea)ollAl
Fopdtol L8513t RAW 264.7 MIZE= 10% FBS(G
ibco, Big Cabin, OK, USA)?} 1% penicillin/strept
omycin(Hyclone, Logan, UT, USA)°] &% DME
M(Dulbecco’s Modified Eagle Medium) HixE At
&35t 37C, 5% CO, oA viesict.

4. MZYZEE =3

RAW 264.7 Al2of tigt CDWES] A28 ¥
7¥sl7] ol MTT assays 2SI Raw 264.7 Al
T2 96 well plate©] 1x10°cells/mlQ] WEE seedi
ngdlal, 24A17F B9t 37T, 5% CO; incubator©A]
Hjokeh &, bRt 5%2] CDWEES AlZol| Azl
t}. 24A1%F o]% 3-(4, 5-Dimethylthiazol- 2-yl)-2,
5-diphenyl tetrazolium bromide(MTT) &4& =]
Silom, 4AITE T 4SS AASKL dimethyl sulf
oxide(DMSO)E o]-&3}o] 1|44 formazan produ
ot &3f3I%et AlE W22 Epoch® microvolum

e spectrophotometer system(BioTek Instruments

ubdy 9 291 piEE B55EE0] RAW 264.7 thalMxe] njA: F9T axt

Inc., Winooski, VT, USAXZ ©}85}0] 540m I
oA 4ot

5. NO 48 =3

RAW 264.7 HIZZ 24 well plated] 1x10°cells/
Q] YE =R seedingdll, 24417t B9t 37C, 5% CO,
incubatoro|A] BjoFSIATE RAW 264.7 AlEof oF
3 529 CDWES 1417t B3t AAet &, 1ug/ml2]
LPSE AE|oto] 4817 Bt HiFAIZ] & vieF A5
< Boioith 1 thy vl A58 96 well plate
o] $4% T 59 Griess A2 AT]slo] Ao

A HRGAIZL & 540m SO S5t

6. MZH Ui IL-6 £

RAW 264.7 AIZZ 6 well plateo] 4x10°9] 9=
2 seedingdll, 24417+ B 37C, 5% CO;,
incubatorolA HlJBIITE RAW 264.7 AH|3Eo] 250,
500, 1,000ug/ml2] CDWES 1417+ 59t AA2et 5,
1ug/mi2] LPSE AJ3lo] 24A17F 59t HioFA| 7). &
2 ik A5 W 11-6 5%+ ELISA kit o183t
o] 540m Tl S7gskoick

7. Western blotting

Higko] B4 ANEE  Sgst]  2-33]  PBS
(phosphate  buffered saling@ A2t &

Pro-prep®(iNtRON biotechnology Inc, %7|%) &
HE ARGl RAW 264.7 AEZHE thilde 2%
Slict. Bale ThlEe 20-30ug Yo ATt H 8
-12% gel= o83t A7|Y5= HAlSkL ©Hid 4
7Id2 E5lt. Gel=2HE AL polyviny-
lidine fluoride(PVDF) membrane®& ©o}5AIZl H,
2.5-5% skim milk=Z HiJet & E4 thild HAE5S
3t 12} FAE ARSIl 4TONA overnightdt3itt.
sio] At F tween 20/tris-buffered saline
(T/TBSLE F4o] AlHstaL 27 JAIE ol&sto] A&
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>

o Ak 3319 S-HZR1 ARlo] oJsf fojxl gt
B EFHAR YRR AR R ROt
ANOVA®} Dunnett2] post hoc testS ARg3}]
1962, 0.05 PPk pgke SAKeE v 9l
tol7} Qlekal ATt

i
flo 1o
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oxt
ol

|

rir

n. Z

1. CDWEZ} RAW 264.7 CHAMIZES| M[Z

dZE20| 0xlz &

CDWES ZHZ+ 15.625, 31.25, 62.5, 125, 250,
500, 1,000ug/mf9] 5= A2]3t RAW 264.7 A1)
RHEES MIT assay= SRIsl| & 23}t 7+ 106.54
+£2.97, 103.04+5.68, 103.38+3.58, 103.44+
4.79, 105.7342.73, 102.15+1.39, 100.36+3.98%
2 UeRdth RAW 2647 ANXEold CDWE:
15.625~1,000ug/m(] S=H9] W Al =4do] gl

150 -

100 4

50

Cell viability (%)

0
CDWE (ug/ml)

Fig. 1. Effects of CDWE on the Cell Viability in
RAW 264.7 Macrophages.

RAW 264.7 macrophages were treated with different
concentration of CDWE for 24hrs, and cell viability was
determined using MTT assay. The values are represented
as mean+SD of three independent experiments. CDWE :
Cistanche deserticola Water Extracts

- 15.62531.25 62.5 125 250 500 1000
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= SRI5I%KFig. 1.

2. CDWEZI RAW 264.7 THAMIZES| NO MM
of OiXlz g

LPSE 8= RAW 264.7 AlZolA CDWES] NO
A Aslie= &S] flste] CDWEES 125, 250,
500, 1,000ug/m2] E== AlZof Xzt & A==
NO9| & 7ot

LPSielA= NO9| AJdEko] 42.14+0.85uMO=
Control#(9.95+0.10pxM)°ll Blwsle FolsHA] S7}
5199tk NO AdfAIRl N6-(1-Iminoethyl)lysin(NIL)
< AHzgt Folxs NO9| Aol 24.14+0.850M
o= folei 7AsIgitt. CDWEES 125, 250, 500,
1,000ug/ml®] sEE HAAZRE FolA9] NO Adg
Z1ZF 38.79+0.49, 36.58+0.50, 33.616+0.19,
28.9240.53MOE LPS A=9] 9Jsf] F7Iet NO A
/g%o] CDWE Aol 9Jafl s JEH 0= A9
== ERISKIKFig. 2).

50 5

#
o S
404 e
§ _—
= .
.E Tk
]
=
S 204
2
=}
“ 10 4 |—|
0
LPS (1 pg/ml) = + + + + + +
NIL (nM) - - 20
CDWE (pg/ml) - - - 125 250 500 1000

Fig. 2. Effects of CDWE on NO Production in

LPS-stimulated RAW 264.7 Macrophages.
Cells were treated with different concentration of CDWE
for 1hr prior to the addition of LPS(1yg/mf), and the cells
were further incubated for 48hrs. NO production was
determined with griess reagent. NIL(20pM) was used as a
positive control inhibitor. The data shown represent the
mean+SD of three independent experiments. **p<0.001
vs the control group; ~p<0.001 vs the LPS-treated group.
CDWE : Cistanche deserticola Water Extracts, NIL :
N6-(1-Iminoethyl)lysin



3. CDWE7} RAW 264.7 THAIMIZZO| |L-6 A
g0l 0|xl=

CDWEZ} IL-69] Aol v]Al= Fake Eklsh] 9
319 250, 500, 1,000ug/m2] 5= CDWES 1417
B2 AARE = LPSE Aolo] 1-69] 8% =
ol

[L-6+= LPS #jol| 2Jsf 39018 +369ng/m 2=
oJ5HA Z7Fekdet. Hhd, CDWE 250, 500, 1,000ug/
(2] AR IL-69] HIFE 27 3,8856+548,
40,333+1,389, 33,819+229ng/m{°=, CDWE
1,000ug/mfelA] LPS T H2jtol Hls F2lskA
45150t Fig. 3).

4. CDWEZt RAW 264.7 CHAIMIZZ0A NOS2
R DIXls P8

T oo
NO 34 Aol Fet NOS29| T3S Bl
9J5t] Western blotE 3 NOS29] &S Ak}
Atk CDWE 250, 500, 1,000ug/ml 5%7F NO2J A3
A& el QAlgt Zlo] CDWES] NOS2 =43t &

i -

40

30

204

IL-6 (ng/ml)

10 1

0
LPS( pg/ml) - + + + +

CDWE (ng/ml) - - 250 500 1000

Fig. 3. Effects of CDWE on IL-6 Production in

LPS-stimulated RAW 264.7 Macrophages.
The production of IL-6 was determined by ELISA. RAW
264.7 macrophages were treated with 250, 500, and
1,000ug/m¢ CDWE for 1hr prior to the addition of LPS(1ug
/uf), and the cells were further incubated for 24hrs. The
data are represented as mean+SD of three independent
experiments. **p¢0.001 vs the control group; = p<0.001
vs the LPS-treated group. CDWE : Cistanche deserticola
Water Extract

9] 291 © s BSEE0] RAW 264.7 thalAEe] vl s At

APt Sh=Al ERIskz] ffsted, CDWE 250, 500,
1,000ug/mf] &= 1AI7H A2fgt & RAW 264.7 Al
o] LPSE A5t NOS2 452 &7dsl¥ct

LPS 9= A ZIAE 1+0.0482 31¥S o,
CDWE 250, 500, 1,000ug/mS] %old zHzt
0.80+0.031, 0.85+0.025, 0.68+0.008°% EA
o7 Sol5H 7Z4319tFig. 4). °1= 3} CDWEZ}
NO A& JAlek= A2 CDWES] NOS2 ¥& oA
oF Aelo] S ERIT 5= AUk

5. CDWEZ} RAW 264.7 CHAIM|ZLO|A
COX-2 i DjXl= F&

Western blot& &5l €3 w7 ©E#dQl COX-2E
Aot LIPS A 1£0.0328k L 2 1,
controli= 0.13£0.0069] A5 B, CDWE

CDWE (pg/ml) - - 250 500 1000
LPS (1 pg/ml) - + 4+ + o+
NOS2 | —-——-—-ﬂ—"
p-actin —‘
1.5
u=; E 197 ook ¥
E é— = ek
=
E z 0.5
0.0
LPS (1 pg/ml) - + + + +
CDWE (ug/ml) - - 250 500 1000

Fig. 4. Effects of CDWE on NOS2 Protein
Expression in  LPS-stimulated RAW

264.7 Macrophages.

Cells were treated with 250, 500, and 1,000ug/m{ CDWE
for 1hr prior to the addition of LPS(1ug/nf), and the cells
were further incubated for 24hrs. The protein expression
of NOS2 was determined by Western blot analysis using
specific antibodies. f-actin was used as internal controls.
Relative density was performed using Bio-Rad Quantity
One software. The data are represented as mean+SD of
three independent experiments. **p<0.001 vs the control
group; p<0.05, "p<0.01, Tp<0.001 vs the LPS-treated
group. CDWE : Cistanche deserticola Water Extract
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250, 500, 1,000ug/mf2] s=olA 22} 0.92+0.027,
1.04+0.026, 0.94+0.01702k= $A5 71530,
°]% CDWE 2507 1,000ug/ml2] sE=olA AL
2 FO’t A4S BolthFig. ).

6. CDWEZt RAW 264.7 CTHAMZOIA [kB-
a2l QLo O|Xj= Hg

Western blot2 &3l H3HE30] HoJok= [4B-a
2} [kB-e2] itol Bl p-IxB-oo] TP EE A
T TRIGY kB-e9 EdL  Control#o]
1+0.001¢ = LPSe] <fsto] 0.48+0.001 % 4513
a1, 250, 500, 1,000ug/mf2] CDWE A 2]o] 2J3t 1«
B-¢9 9L ZZ 0.22+0.001, 0.39+0.001,
0.49+0.0022 250, 500ug/mieA] LPS AzlZol H]

CDWE (ug/ml) - - 250 500 1000
LPS( pgml) - + + + o+
Cox2 |__ ~|

p-actin | —|

1.5 q
é :f 1.0 - fi#_# e *
= ] - =
e
2
o
;ﬁ @ 0.5 -
0.0 [ 1
LPS (1 pg/ml) - + + + +
CDWE (pug/ml) - - 250 500 1000

Fig. b. Effects of CDWE on COX-2 Protein
Expression in LPS-stimulated RAW

264.7 Macrophages.

Cells were treated with 250, 500, and 1,000ug/m{ CDWE
for 1hr prior to the addition of LPS(1yg/mf), and the cells
were further incubated for 24hrs. The protein expression
of COX-2 was determined by Western blot analysis using
specific antibodies. f-actin was used as internal controls.
Relative density was performed using Bio-Rad Quantity
One software. The data are represented as mean+SD of
three independent experiments. **p<0.001 vs the control
group; p<0.05, “p<0.01, “'p<0.001 vs the LPS-treated
group. CDWE : Cistanche deserticola Water Extract
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S Zasiolont B AEA R ok S B
it p-1xB-29] FAL Controlio] 0.25+0.001
o LPSo &Jsted 1+0.0032 S7k8HY, 250, 500,
1000ug/m¢2] CDWE ZA2]o] 2Jgt p-1xB-¢2] W&
2 ZZ 0.65+0.007, 0.68+0.008, 0.64+0.005%
FrofmfsiAl AastAcKFig. 6).

7. CDWEZt RAW 264.7 CHAIMIEOM NF-«B

gdsiof 0Xlz g

Nuclearof|4] 27438t NF-£B p65(N)2] 79 LPSO]|
oJsf F7ket F=rt 1+£0.002¥ W, CDWEES 250,
500, 1,000ug/ml AA=et oA 22 0.87+001,

CDWE (pug/ml) - - 250 500 1000
LPS (1 pg/ml) - + o+ o+ o+
IxB-a ‘” _ - -
p-IKB-(I‘ - —— — — -|
B-actin ‘ |
1.59 3 xB-o
El p-IxB-«
ey i
Z 1.0 =
£
‘g s *i3 s
= BHE Heokeste
E - |_| I ﬁl |_|[
ok
0.0 - |_|
+ + + +

LPS (1 pg/ml) -

CDWE (ug/ml) - e 250 500 1000

Fig. 6. Effects of CDWE on the Phosphorylation
of |kB-a Protein Expression in LPS-

stimulated RAW 264.7 Macrophages.

Cells were treated with 250, 500, and 1,000ug/m{ CDWE
for 1hr prior to the addition of LPS(1ug/mf), and the cells
were further incubated for 20min. The protein
expression of IxkB-a, p-lkB-a was determined by
Western blot analysis using specific antibodies. A-actin
was used as internal controls. Relative density was
performed using Bio-Rad Quantity One software. The
data are represented as mean+SD of three independent
experiments. **p<0.001 vs the control group; = p<0.001
vs the LPS-treated group. CDWE : Cistanche deserticola
Water Extract



0.87+002, 0.55+0.000°0& {-oJn|s}A| ZHAstch.

CytosoloA 43t NF-¢B p65(C)2] 7% LPSel
9ef 0.23+0.0322 ZAsI¥Ed, CDWEE 500,
1,000ug/ml  AAEE oAl 42 0.35+0.01,
0.38+0.01°08 fom[slA| F7Fet3itkFig. 7). ]9
St A3l= oM RofA] LPSe] ol BAskEl= NF-«B
A5 HEYTE CDWER AT & 92-& HojZr

v. o FH

PIRERRS L, fEY, EhEEchs 8ol Slol,
Wik, Ve, TR, e, BARENS 23t

CDWE (ug/ml) - - 250 500 1000

LPS (1 pg/ml) - + + + o+

NF-xB p65 (N)| —-— e = -|

PARD [ - - - -

NF-xB p65 (C)‘- - ‘

B-actin —‘
1.5 ] NF-xB p65 (N)
El NF-xB p65 (C)
2 s
E 1.0 o s
>
=z
=
= 0.51
~

B
0.0 - .

LPS (1 pg/ml) - +

e
- oo
allil
+ + +
CDWE (ug/ml) - . 250 500 1000

Fig. 7. Effects of CDWE on the NF-«B
Activation in LPS-stimulated RAW 264.7
Macrophages.

Cells were pre-treated with CDWE for lhr prior to the

addition of LPS(lyg/mf), and the cells were further

incubated for 30min. Nuclear(N) and cytosolic(C) extracts
were isolated, and the expression of p65 in each fraction
were determined by Western blot analysis. PARP and g~
actin were used as internal controls. Relative density was
performed using Bio-Rad Quantity One software. The
data are represented as mean+SD of three independent
experiments. “*p¢0.001 vs the control group; " p<0.001
vs the LPS-treated group. CDWE : Cistanche deserticola
Water Extract, PARP : Poly (ADP-ribose) polymerase

9] 291 © s BSEE0] RAW 264.7 thalAEe] vl s At

WISty Mol 8502 Milfe 2 B
BaE o= QIoh Aol ARES & Q1AL HilESH 44
2 QIsl #FUSHA] Qdot kot kISl B85
o] Qlof kRlofut SIokRI] Hib{E T S A )
ARESE o= Qo IREHINOIEE ) v Qo]
BB R0 Fgo] B, 2 pfigol thdt Ao
Al Hill, #E, AFAE Be, AR) 21E, A A
59 A3} BaEQdet Y,

WIERS HlilgEol &olo] A7) ass 9FE At
oo, AT Bl tigt 7k ol A s
of Sith. AR peizEel e Adwsel tigk o
T7F 247 APEQI=E, o2 HES F acteoside=
UA|zO] toto] MlEEdS Har, AR} 39, Al
FAPE oA ARgo] glom, o|HEH AlEd] EAlch=
acteosideE X35l phenylpropanoid SRHE2 ¢
S THE AHo Xm0 AR dEA Qo
20 2-acetylacteoside B, 3L AA B3E, 7F
Ho, WY F2 9 e} 2+ 50] Akl HarE )
o3, Betaine TNF-¢, 1L-6, COX-2, NOS29] &
B Al FEF NS veRitk BuEIc”.
Echinacoside= 4173E%, 7HH3%, A|ZAAA] <
A, Fest @ Hg2E ARG 5o] ko] HarEltt
309 Liriodendrin 7185, A%, §g= g3} So)
k= Aol EHuHAP*P. N, N-Dimethyl-
glycine> SHAAHQIT SFEFA| L go] Tolohy
Pl #go] Q= Zow Hu  EHYP,
Triacontanol2 COX-22} VEGR(vascular endothelial
growth factor)g AIoto] ALY Fo] 9 kS
oJAEr 4= Qlrk BUEQITHY, f-sitosterol O]
22, FIZ P+ a7} So] Yrkal BuEeEd,
55 ¥4 "5 IESAME
2-acetylacteoside= LPSE A=5 ]774.1 HAAE
ol NO A& Asfsta ™, betaine AOM/DSS
2 A=olo] ke fE%F mouse modelolA
TNF-g, IL-6, iNOS, COX-2 H& AA519, LPS
Z A=5 RAW 264.7 cellolA] NF-«B, p50, NF-«B

acteoside,
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p65, COX-2, INOSE ZaAlle avts R,
T3h Echinacoside:= IEC-6 cellsOllA] LPSZ =4
TNF-e, 1L-69] ¥&& AL IL-10, TGF-419]
AL S7HA171H, mTOR/STAT3 pathwayE HIZ/d
slelo] A ENE JeRdom® Liriodendrin 71
HE2 oirMEolA LIPSOl o5l A= NO,
PGE2, TNF-e2| A/d& AABIALL, iNOS, COX-2
E5 ZAAA D FES glo] AFERIFY. N,
N-Dimethylglycine> mouse modelolA #ge] A
¢, 27 4 AES FANFHOH, glutathione 4
EQE Fo[HA W0l i} 3 A 289 7RsA
& AXEIIPY. TriacontanolS FEREEAREO]A]
COX-2, VEGF B4<S AAIs191™, B-sitosterole
LPSE QISF NO9| /4= Asto] 4 2R8o] s
o] A7 vl Y. olefet ATES SN Wi
o] 7 AR L FAF 85 2 11 A8

S AE miliohs 282 Pt & 9= RAW H
AAZA LS ofste] Ficsle A AHEST

oA 23} HAEAEA F83 IS Gttt NO=
St 9 189 o] 2Ao| Hoish=z WA Holed
oL}, HEHog & Aol PO QIS FFHE
2 sk QAR AesPlE T, BeshA A
¥ NOE 240U AEEy 5 59k &3
k2 EZ [1-6, TNF-a 59 HESZA cytokine I}
COX-2 59 ¥% "ihEdEe] g SXsto] 1t
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