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Anti-inflammatory effect of chloroform fraction of Coptidis rhizoma on the
production of inflammatory mediators from LPS-stimulated BV2 microglial cells

Yong-Ki Park™, Kyuong-Yeol Lee

Department of Herbology, College of Oriental Medicine, Dongguk University,
Gyeongju 780-714, South Korea

ABSTRACT

Objectives : In the present study, we investigated anti-inflammatory effects of chloroform fraction of
Coptidis rhizoma (CR-C) on the production of inflammatory mediators such as nitric oxide (NO) and
proinflammatory cvtokines, tumor necrosis factor-alpha (TNF-a) and interleukin-lbeta (IL-1B) in
LPS-stimulated BV2 microglial cells.

Methods : Copriditis rhizoma was extracted with 80% methanol, and then extracted with chloroform.
BV2 cells were pre-treated with CR-C, and stimulated with LPS. The cytotoxicity was determined by
MTT assay. The production of NO and cvtokines was measured by Griess assay and ELISA. The mRNA
expression of inducible nirtic oxide svnthase (iNOS) and cytokines were determined by RT-PCR.

Results : CR-C significantly inhibited the production of NO, TNF-a and IL-18 in a dose-dependent
manner in LPS-stimulated BV2 cells. In addition, CR-C suppressed the mRNA expressions of iNOS and
inflammatory cvtokines induced by LPS stimulation. These results indicate that CR-C was involved in
anti-inflammatory effects in activated microglia.

Conclusion : The present studv suggests that chloroform extract of Coptidis rhizoma can be useful as a
potential anti-inflammatory agent for treatment of various neurodegenerative diseases.
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M o

32173 A (central nervous system; CNS)Q] £
4L & dAMEQ AALTAE(microglia)e] 24
L oldulie] 93] fEsed, 53 ARuAEY
BAHsle HEF, gzsfomyoly Hrlews 2
< FHPA HA8 iy 2 A Bl Ao
2 A ot 2A gt § sl dzurgg
Sl WY S 7H Sl AA gA3tolmH ol
o7yl A go] gon ol AZF YA LE
A adche But g

AL EZE kst A2 wkgse 394
AMEZA MHC I, macrophage marker EMBI],
TNF-q, IL-1B, low affinity immunoglobulin E rece
ptor CD234), 1NOS cyclooxygenase ~ comple
ment 3 receptor 2 ferritin, prostaglandms(PGE)w
& gt AALRNEE ¥ G5 wes b
Neke F2 HIEIZA, ¥ &4 A F43HE o
TNF-q, IL-1B8, NO/INOS % PGE2/COX-2 59 ¢
FUNEHES EHlgled o3 EEuilE
AEL ABMEAIEY] FYJog AL Huz
MNAAnNTe) B43E B 7*“35“ 7VE ol
qaln EFuNER BuE dAGNAFE 7;1 o
2l Al A% HEad Ao AT &8 F
4% £ Ae & 7N F2 Pl 8 5 AP
m2bx HIole Y FAA F2EL o83y
WAME G938 2FFo2ZHN IS AAA
AFE Rl hg A771 2ol g YP

SHA(JIFH; Coptidis chinensis Franch, Coptidis
Rhizome)-2 wlu2]olziul (EHEL; Ranmunculaceae)
°ﬂ &3 HHEE HAOZA FFo] iy F

, Y8, T3 SAA Al dx, F2 4R
94 FA0X AAeh, 7bgol Qs BRI R
BHE AASD #gst AMgR . gae ¥
¥, EHIT L, B, KBE S Z8aed, iF
BRER WO, KRS 59 A%o] Yo B&
F, W, WA, W SaE LAOTE, O
FARE, M2, HiR, 8, GE, BETE AR
B, BE HERE 59 WS Agshed A
Aoz gd8x ol g FAEL isoquinoli
ne Al¥ alkaloid9! berberinel™, 71e} coptisine, ep
iberberhin, feluric acid, magnoflorine, palmatine,
worenine 59 4&& #3332 Utk E3) berberin
e AE-& 9 8 Yo A JFFeL et

=

ala

|o rlo

s, d93 AE, dgatde, FaE 5ol g
2% Aoz deA 1, %ﬂ%ﬁﬂl%}%ﬂb} 2l
A NE ¢ 713A HET FHFx a3} sl
Aoz BuHT Yo mEx FHEFSEY §
T A tigk A7t HZ Bol o]FA1 9}
€, LPSZ 843" FH9 ERuaA Rz
iNOS, COX-2 ¥ TNF-a A4AA&#4® AZA =%
o] AFAP st REEH? keratinocytesol A
TNF-a inhibitor24 2489 So] ®mus: o}
w3 A HAsn BEsie gRdlony FE
2dolA] INOS 2 [I-18 AA9A 2 71347
AaFH7 H2ol RuHAH?. $81335 2 (methanol
extract) 2 berberine® Z-& ARL A @3
ZHAREAZ 9253 gloy ofAAA AF3
Fsold FAAH ZEr|Hd g d7e Ho 3
A ot
wety B dFde dnd3E 5 384
°] Z2 Aog et %Eiiv—(chloroform) Z
o] LPS At2o] 28] BAste HAALTHE
il‘%Ei AAEE GSAEEA NO B ASAtolE
71159 WAL JAANZ F JeA RARBLE, °)
£ 53 HaA H2AS A5 HE speHe AR

duz s
PRk 2 ik
L3 258 9 23F Az

T5Y AREAAAM ke F¥0N#E; Coptidis
chinensis Franch, Coptidis Rhizoma)s #3#| e}
(&2, B)elM FHREANPEHA FHDEte F
Toigta oS Exgtudaa HAsta P
T e B A ABEAT FANEE lked
BEisle 80% methanol® 5A17F B¢ F&31Fe

¥ o] %28 t}A chloroform 28 #8 %3
o ddg 2 ¥ A0 ¥ 54 5}‘3‘133@
chloroform A|E(CR-O)5 A|Z34ct 5273% #

CR-Ce Y% nasiglon, A4y A DMSOE—
£3te] =<9 & % DMEM wjA 2 3|43l AL
3ok

._.-

2. Alzul}

AFAY HNALWAHE(mouse microglial  cell
line)Q! BV2 M ¥+ 10% fetal bovine serum(FBS,
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GibcoBRL, Invitrogen Life Technology, MD, USA),
1% penicillin{GibcoBRL) 2 streptomycin(GibcoBR
L)e] 3" DMEM uiA|(Hyclone, UT, Canada)oll
M37C, 5% CO, 2o & ujokslgct

3. A ZEA (eytotoxicity) 2 A

2t A ZE(5x104cells/wel)E 9%6-well culture plate
o 100u DMEM wujxe} A a9 wjgst & o
2] ¥%9 CR-CE Asla oAl 2447 Fet o)
Fatsict 7)o Sme/nl FES MTT £9(Sigma)
S S0d4 WA AT B widElEA FAukeS
FEE T, 504 8] DMEM €98 #H7lsbe] myt
7] $9lA formazan 23& 943 £3&Act o]
microplate reader(Molecular Devices)& ©]-23}
550 600nmolA FFEE
1279 HMZAYES(cell viability) 100%S 7]
FoE FEAMYTY FJuHQ NETAEZS A
=3

fo &

iﬁl’-{

4. Nitric oxide(NO) A% &4

N

AEZRE YAHE NOY 42 AL wjgd F
EA%= NO2-9 HElE Griess AlofrgS o] &3
o ZA%KYct. &, BV2 AZEAx105 celly/n)E
24-well platee] s W3t & CR-CE 48] &
=2 At thg 3087 wlFste oA LPS(lus
/ul; E. coli serotype 0128:Bl12, Sigma)E *|2)&to]
24X wiekgo 2 AX #435ls fEslEt o
vk 96-well plateo] M Ew¥d 504 E 23 Gress
A2F(0.1% naphthylethylenediamine & 1% sulfanila
mide in 5% H3PO4) 1000 & ¥ F 1587 ¢t
& A7} 9, microplate readerE ©]£3t F3=
GAnm}E SA3AT. Y NO9Y FEuME
NaNOZ RZFAE 7Fo2 23d @8 71Fe=
sl AlAbsdoh

5. A5 Aol 7141 %% (ELISA)

BV2 A EZRE A5 @EA| 7 (proinfl
ammatory cytokine)! TNF-a2} IL-189] ¢¥& =
437 Y8t AEE 24-well plateo] 859 uje
g & CR-CE 98 v Ao o 308
wjeFata oAl LPS(lue/nl)E M) dba] 24417F uf
Fozn MAEX FA43E FE3IHY AEZRE v

o8 XL of Jl

A

==

AR5 AESA

4dHe £A3I F Ready-Set-Go mouse TNF-a

/IL-1B Cyto-SetsTM Biosource ELISA kitsZ o]

2319 2339k A4 TNF-a9} [L-189) 42

7} recombinant cytokine ¥E@W Ao FALE 7
FOE FE(pgE A

6. Reverse trasnceiption(RT)-PCR

iINOS ¥ AZAlIEFRIEY FAA ¥dHE %
AEH7] sl AEE 6-well platedl] vi¥sta CR-C
S FxHEE 0E AAHEI} T LPS(lug/nl)E A
gate] 6AIZE B uike ¥ MEE FAIYC
AEZERE TRIzol &9(Invitrogen) ©])&sto]
total RNAE #&3 % oligo-(dT) primer$}t Impro
m-IITM reverse transcriptase (Promega Bioscience
, San Luis Obispo, USA)E o|&3ld (DNAE ¥
"43}911’4' cDNA lued] = iINOS, TNF-q, IL-1Bel
EHUP Z} specific primers (sence, anti-sence)& ¥
% 10x buffer, 250pM dNTP, 1U Tag polymerase
‘3 S £33t denaturationg 93] HMoCollM 30x%,
annealing2 93} 55~600CollA 50% 2 extension
£ 9 700CAA 60x FANA 25-30 cyclesE
PCRE 334t PCR ¥H$-9] ®E U2T=
GAPDHE AH&-3tTh
7. Western blot
INOS ©¥d IHE zARE] s 74 Ax
(1x106cells/ml )E  6-well plateol] vWj¥3lal CR-CE
FTEER 08T AAHT F LPS(ue/n)E A2s}
o 1A B wge & AEE FATAT AE
g $A3%Yd 1x ice-cold PBSE F W A& o
lysis buffer(lM Tris~HCl, 5M NaCl, 05% Triton
X-100, protease inhibitor cocktail) 1004 & 4 *ﬂ
EE lysisAlAh ©]2 14000rpmoilA 2087 €
2e)5te] AEAE 343 § Bradford £ BSA
FFLAS ol&3te wld kS A 0w
gl Ae  10% polyacrylamide gelg& o]-83}<
SDS-PAGEE A8tk #719% F gel€ 27
sl nitrocellulose membraned] &7]1 5% skim
milk2 A2dA 1417+ F<t blocking AlZCh 7+ &
WAd g JAFAE 150mM NaCl#F 05%
Tween-200) 7} 10mM Tris-HCI(TBS-T) £
o2 348t blocking®] ¥ membraned] ¥& ¥
40CoM s WA Y'Y membranes
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TBS-T oz 33 AHsn TBS-TZ 4™
HRP-conjugated 1A GAE o] H&ojr 1Al7t
HESAIZATE ©]& THA] TBS-TZ 33 #1333 &
enhanced chemiluminescence detection system(Ame
rsham)& ©}&38td X-ray filmol #3AZch 4 @
o] wEo] i EFOE actind] W3 Yzt
FAE o}L3td 99 FYF WHoz 3

8. §AH A

A 33 wHEAY Ulg FHI+HAEFLA
(standard error of mean; SEM)E Jehjglen &
Astd 4.8 Graphpad Prism program® Student
t-test2 ZAslA pgkel 0.6 ©]5l¢] AF F9Ao)
Ae Aoz #AFA

R

L AZ5474%

!

CR-CY HMEZHEAE 2A}317] 98lA BV2 AE
o 50~1000ue/nl ¢ CR-C& A3t & MTT assay
& TP HFig. 1). BV2 A Zo A CR-C x|l
A AZAEEE FAHIYTY HAZAET 100%S
71222 S0ug/m, 100ue/ml, 200ug/ml, 500ug/nl L
1,000ue/m FZolA 2+ 101.5+0.15%(mean+SEM),
996+1.83%, 97.4+1.98%, 721+1.02% 2L 240+157%
2 ZAHUYG. F, BV2 AEAME 200u/n 9
CR-C =7tA 540] gle z2e2 vy

2. NO RAol g A as

CR-C7t BV2 MXolA LPSel 98 HxH+e
NO Aol vX& JFE ZA18] Hafr A Eo
dg] Fx9 CR-CE A3 v, MTujitdozn
FE NO %% Griess reagent® =433 tHFig. 2).
Fxg 2P E NO7F A9 AZHA &Lyl
H, LPS A7 ZAE7 GAslE o2 336+0.34u
M 22 275 AckFig. 2). £3 CR-C A5 E
10ug/ml, 20ug/ni, S0ug/m, 100ug/m 2 200ug/nt ol
A Zhzh 334205uM, 27.3:0.15uM, 24.8+0.09uM,
157+0.31iM 2 129+0611M ¥52 FAEEHY o
24 LPS) o8] 58 NO WAL CR-C AHels
Lo oEHeln fFYHor TAade Aew Y
Bk CR-CY 9E5AZ e NO Ao 43e x4
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9%%3ttHdata not shown).

Cell viability (%)
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o 50 100 200 600 1000
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Fig. 1. Cell cytotoxicity of chloroform extract of Coptidis rhizoma
in BV2 cells. After cells were cutured with various concentrations
of CR-C with LPS (lug/m) for 24h, cell viability was measured
by MTT assay. The results show mean values of three
independent experiments (SEM=bars).

CR-C (ugiml) © ] 10 20 so 100 200

Fig. 2. Inhibitory effect of chioroform extract of Coptidis rhizoma
on NO production. BV2 cells were pre-treated with various
concentrations of CR-C for 30 min and then stimulated with or
without LPS(lug/ml) for 24h. NO production was measured in
cullure supernatants by Griess reagent. The results show mean
values of three independent experiments (SEM=bars). *p<0.05,
##p<0,0] and *++p<0.001 vs. LPS-trcated group, n=3.

3. INOS ol W& oA &z}

3tH, CR-C7F NO AAa49l iNOSe #2422
thild By JAEaRE YeEheA #1357
A8ty o8 59 CR-C2 BV2 AXd A3 o
2, RT-PCR(Fig. 3A) ¥ Western blotS 433}
th(Fig. 3B).

BV2 AZoA INOSY &3z g il A
FAgpode #2AEA] gL did LPS A ¥
S7HEATE =8 LPSol 93] fr =9 iNOSe #3
2 2 gy BEe CR-C A  dAS oAy
Ak w2k CR-Coll o3k &443ld BV2ZHE Y
NO9 A4 AAAazs INOSY 53HA AaldA 9
ZHZREY o]FoRE & 4 %t
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A)
CTR-C {pqa/mi)
LPS (4 up/mi)

iNOS LR

CR-C (pgimi) - - 50 100 200
LPS (1g/mil) - + > + +

INOS

Actin | I
. }
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Fig. 3. Inhibitory effect of chioroform extract of Coptidis rhizoma
on iINOS expression. BV2 cells were pre-treated with various
concentrations of CR-C for 30 min and then stimulated with or
without LPS(1ug/nl) for 6h (for PCR) and 24h (for Western blot).
The mRNA and its protein expressions of INOS were analyzed by
RT-PCR (A) and Western blot (B).

4. FF5A el 27HQ) BA ol HE A &z

i4

CR-C7} BV2 AjZA LPSel g3 fse @
ZAIEFIQIQ] TNF-ast IL-1B AAd) vixe 9
e ZA] QA o T CR-CE At
g, AzujddozrE TNF-a9t IL-18 %%
ELISAZ ZAsled, FHdAd¢dE RT-PCRE
FAFGTHE 4).

BV2 AIZ2%E TNF-co AL 3z =2+
dMe AY HEHA ¢ W LPS M2 F A
E7} SAstP oM 99681009/ FEE Z7}
Hdew CR-C #HE% 10ug/nl, 20ug/nl, Hug/
nl, 100ug/ml 2 200us/nl oA 2+ 925.3+1.05pg/ul,
792.14592pg/ml, 567.3+ 20.84pg/m, 342.8+19.88pg/
n 2 9%3+237pg/n 2 v 4Fdo gaHUY
(Fig. 4A).

BV2 NXzHE IL-182] AL TNF-adA<
v7RAE FA g7 e @A AEH
Reowy LPS Aol o8 6754+842pg/nl FTEE
Z715th. =8 CR-C X2l E 10ug/nl, 20ue/ul,
S0ug/ml, 100w/l B 200we/moAA 7zt
657.1£3.08pg/ml, 6254+304pg/m, 530.8+3.24pg/nl,
3646¢121pg/m ¢ 3069:2.3pg/nE BT &8}
o 74U cHFig. 4B).

wetr] LPSel| o8] A" F G5B =
F CR-C Helskol gEFo|n foFez A

© o =® Yehyith

y 2

1B (pgimi)

THF-a (pgim
NEEEE

4 . 288 8ERE

9 0 W W W W 200
P PO

H]

R
CRC tpgini

-
CR-C (yugiml}

Fig. 4. Inhibitory effect of CR-C on proinflammatory cytokine
production in LPS-stimulated BVZ2 cells. Cells were pre-treated
with various concentrations of CR-C for 30 min and then
stimulated with or without LPS(1ug/m) for 24h. The productions
of TNF-a (A) and IL-IB (B) were measured in culture
supernatants by ELISA kits. The results show mean values of
three independent experiments (SEM=bars). *p<0.05, **p<0.01 and
*xxp<0.001 vs. LPS-treated group, n=3.

5. AE A EFH HAA4 WA BB
o] 7.9}

@3, CR-CE BV2HESA LPSel o] 4=
TNF-a¢} IL-1B9] §34 LHS adxoz o
A7le Ao JEytHFig. 5). wekA CR-Col 9
3 gA4s® BV22REe] TNF-as} IL-1B9 A4
AAEr= ols FHAS AAtdA 24 ) 1
BdE & F A

CR-C {pg/mi) - - 50 100 200
LPS (1ug/imi) - + + + +

TNF-a

-1

Fig. 5. Inhibitory effect of chloroform extract of Coptidis rhizoma
on TNF-a and IL-1B mRNA expression. BV2 cells were
pre-treated with various concentrations of CR-C for 30 min and
then stimulated with or without LPS(1ug/ml) for 6h. The mRNA
expressions of TNF-a and IL-1B were analyzed by RT-PCR.

% =

ol dZ=ukgd o3t NAAT &48 A
7] YsiME BARE NALAWAEERE o B
HE= Z2A8AQ TNF-q, IL-1B, IL-6 59 €5
Abo]EZISl @ NO, reactive oxygen species(ROS),
prostaglandin E2(PGE2) 59 A2 oA#j5 o]ols}
) JL-4, IL-10, IL.-13, tumor growth factor(TGF)-
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Bol 2L FHAFA|EFIRIE 2l5le] Aojx]ofo}
1Y o2 o, A2 Al PPN AL
A HIZHZo|EA AGANSAIDS)Y Fod& &
zstolojyoly H7lewy) 2o HyPy HA =
A9 A 9 o APL£cE ANz BHoo}

Atk PAAINE Bk FEEO} 2T EE
72 SPYRY 993 ¢ P8 B5¢ 5ol o

3 dF Aoy dAA A M i AT
7t 2 A" n JEu?, 389 berberine, sapon
ins, sterylglycoside 4%¥-o] LPS #}=o] 23 2l
AE FFUEE A7l Axr) Jeon,
3} 597} gl AeE ®HuHo] FEumT 9}

ABARHEE FFNZAN EAshz HAAE
22X 95 0|53 & I Aty Fole J)%
9] TNF-q, IL-1, IL-6 59 @ZFAl|EFIoNY
eicosanoids, ROS, NO, superoxide (02-) 5¢] @
A& BHgozA HIA HEdE g 7)o}
A 9wty g4stE AALTAEY 23
2 IS EF BuldAle HYA HA48 (859 A
o] F3 Yep*?,

FHL ¥vlolA Arp} fdg Q3 7R &
FHojn] L7 HE2Lo] Hold A2 Yy ¢
A4 9’ gae 2 g9-9Lays Bay
WA 2 F AdSA AR AZA Ao BAL B
o3 Yo oo Azh= o)W At M® FAo
o W HA HAg] Jgzads AFs
dom B AdApdxre a2 Foa 889 chloroform
TYE(CR-0)Y F9aHE &slaa AARAE
% BV2 AX2XE EvEes gFuAE2Ed o
g JA 8RS ZAEIYCh

LPS 25| 93 &3l BV2 A Xz RE A4
He 82549 NOE CR-Cd 93 dAlsH= A
< QY2 (Fig. 2A), CR-C8 NO AAA#H=
NO }AEASQ INOSY #44 2dAE 53 o]
FolztHFig. 2BC). W23 ¥582¢ NO= 5
B9 UAAME 2 ZhAFEA L-arginine S 2 HE]
INOS 9jsf == Afrelt] L (free radical) 24
AE W A FA, AHALER Suh Fokztg
R AEFA Fo BAshe NzAYa 4L 3
t}. %3k LPS, interferon-gamma(IFN-y), B-amyloi
o) A5 o) BAPoEN MNEEAF o

ks A5 2ulaA 9. NO9j 7)
X3S JHA3 o, dazgn 3gze-
S 3 A 9 Aol " NO A4 d3we

A&NGozN P ddFS 7HA €

. gk NO S dAste wye A2 9%
3 E45289 F8F AYYHoR 9AXD o

W CR-CE iNOS f7z 2 owid Bdg F3
Aoy AAANZLH(Fig. 2BC), °lZ E& NO A
AL Fodoz Aoz A FHaAE Ve
Ak mekd B dA3AAE 5 CR-C7F gdst
BE5AE A8 ¢ gHHY £ UeS & 5 9
L=

LPSE U9 ARIAHtumor necrosis  factor;
TNF)$} #aste] 53] giaAxdA ZgsiA 45
HS-8 fEdle AFE2F 24 TNF-q, IL-1B8, IL-6
5 TS Ookgt dFA|EA] BulE 23
o HAuLS o] fdatA Do R A F=Ajo
E71918] TNF-ax LPSol 93] &Asld tiaH ¥
232 g Engo] #H¥Z(septic shock)olvt F
vhel2 BEY 2 §2AR 2o i F29
&S o, o, ddA(cachexia), B, HITH F Ul
QAN Q5D AFHE FESE Aoz @
BA PP AZele didAEe LPS AN
o8 R GFHY VA WA 92 9 o159 23
P 45AE g gk A7) @E3] ol F
Rew, LPSo) ojs) #Asiw gidMzzy
HE sl Bl TNF-oE E3F0g A4

A A el g A7) olFoiAm 9l
W B A7ATAM CR-CE BV2 AXeA 25
LPSol osf fxdv TNF-o 2 IL-1B9 4Ae
ooz ZAAHLH(Fig. 4), doprt ol& #A
A HE8E gAHoR AA s HFig. 5). WA
CR-CE gZAllEsIRY 34 ¢ BAE =
AgozH A AFAlEIRl Rulg JANZ
4 o ol CR-C7t 924 A% Xgd an
A 5 gL AAt,

AEHo 2 389 chloroform EYEL LPSY
s BA5E AAARNNZERE BEdA A
+ NO, TNF-q, IL-18%} Z¢& E5EZ& INOS ¥
FSARIEARIEY #3x 4dE AdAAZozH
ERAog TAAFe Aoz eyt g2t 3
d9 chloroform ZHEL AZAuM T thsl 7
29 i a9E Jehe EEE2ZAN 95 &=
71e} kB B3-S Fa HPAHAEe] FFA
AL sl AREHlE 5 S Aoz Alg Y.
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2 ZIHES FFsU] A8 2 AL
*ﬂ§~ ol83ly #qdF a3E FAEY
4 chloroform #3&-2 200uM/nl FE71A
| UEhA] giskew LIPSO 93 fr=d
NO$t gZAtelEFIQICl TNF-q, IL-1B
% woFo g THAAAT TS CR-Cofl ¢
FEAY A= NO FA8a4 iNOSQ}
APl EFIRIE 9] Rzl wd ZHd 93
itk webA] 39 chloroform #8 &
MNALTAES 3l FEaHE Hole=
22X gozF HIYA HF3 A5E 9T
o o]&Hod 4= 918 Reo|t}.

e 2

B A7 S3uste auldpe A 9.
AoZ olo FAEHY:

B85

1. GW. Kreutzberg, Microglia: a sensor for
pathological events in the CNS, Trends Neuroscl.
1996;19:312 - 18

2. Murabe Y. Sano Y. Morphological studies on
neuralgia. VI. Postnatal development of microglia
cells. Cell Tissue Res. 1982;225:469-85.

3. F. Gonzalez-Scarano and G. Baltuch,
Microgha as mediators of inflammatory and

o 2
4
ol
e

i&n&ﬁt‘;‘-r
0 J ok?lm
““o_‘ijrﬁ

o O

)
L

oN

nR oZ
oX

olX
" rlo >\,

43 -lr?~ et fo

We 2L ox KU of ok
de X?LL

e o r&ﬂ
m{u

~
=

degenerative  diseases, Annu Rev  Neurosci.
1999;22:219 - 40.
4. Witkamp R, Monshouwer M. Signal

transduction in inflammatory processes, current
and future therapeutic targets: a mini review. Vet
Q. 2000;22:11-16.

5. P. Eikelenboom and W.A. van Gool,
Neuroinflammatory perspectives on the two faces
of Alzheimer's disease,
2004;11:281 - 94.

6. HM. Gao, B. Liu, W. Zhang and ].S. Hong,
Novel anti-inflammatory therapy for Parkinson’s
disease, Trends Pharmacol Sci. 2003;24:395 - 401.

7. Liu and ].S. Hong, Role of microglia in
inflammation-mediated neurodegenerative diseases:
mechanisms and  strategies for therapeutic
intervention, ] Pharmacol Exp Ther. 2003.304:1 -7

J Neural Transm.

T2HE AZaAASY Ao B AT 115

8. Lee DU, Kang YJ, Park MK, Lee YS, Seo
HG, Kim TS, Kim CH, Chang KC. Effects of
13-alkyl-substituted berberine alkaloids on the
expression of COX-II, TNF-alpha, iNOS, and
IL-12 production in LPS-stimulated macrophages.
Life Sci. 2003;73:1401-12.

9. A= Hhgt Exdtug 23 AE o
YA} 2004 1 220-23.

10. Talhouk RS, Karam C, Fostok S, El-Jouni
W, Barbour EK. Anti-inflammatory bioactivities in
plant extracts. J Med Food. 2007;10:1-10. Review.

11. Xu JT, Wang LQ, Xu B. [Research
development of Coptis chinensis] Zhongguo Yi
Xue Ke Xue Yuan Xue Bao. 2004,26:704-707.
Review.

12. Hson-Mou, Hson-Mou, C., Paul Pui-Hay,
B., Pharmacology and Applications of Chinese
Materia Medica, World Scientific. vol II. 1987 :
1061.

13. Lee DU, Kang Y], Park MK, Lee YS, Seo
HG, Kim TS, Kim CH, Chang KC. Effects of
13-alkyl-substituted berberine alkaloids - on the
expression of COX-II, TNF-alpha, 1NOS, and
IL-12 production in LPS-stimulated macrophages,
Life Science 2003;73:1401 - 12.

14. Kim EK, Kwon KB, Han M], Song MY,
Lee JH, Lv N, Ka SO, Yeom SR, Kwon YD, Ryu
DG, Kim KS, Park JW, Park R, Park BH. Coptidis
rhizoma extract protects against cytokine-induced
death of pancreatic beta-cells through suppression
of NF-kappaB Exp Mol Med
2007,39:149-59.

15. Enk R, Ehehalt R, Graham JE, Bierhaus A.
Remppis A, Greten HJ.  Differential effect of
Rhizoma coptidis and its main alkaloid compound
berberine on TNF-alpha induced NFkappaB
translocation in  human  Keratinocytes. ]
Ethnopharmacol. 2007,109:170-75.

16. Wang X, Xing D, Wang W, Su H, Tao ],
Du L. Pharmacokinetics of berberine in rat
thalamus  after
Coptidis rhizoma extract.
2005;33:935-43.

17. McGeer PL, Yasojima K, McGeer EG.
Inflammation in Parkinson’s disease. Adv.

activation.

administration  of
Am ] Chin Mled

intravenous

Neurol.



116 KB AREE @ - Vol 22, No. 4, 2007

2001;86:83-93.

18. Cross AK, Woodroofe MN.
Immunoregulation of  microglial  functional
properties. Microsc. Res. Tech. 2001;54:10-17.

19. Ng TB. Pharmacological activity of sanchi
ginseng  (Panax - notoginseng). J. Pharm.
Pharmacol. 2006;58:1007-19.

20. Palmer RM, Ashton DS, Moncada S.
Vascular endothelial cells synthesize nitric oxide
from L-arginine. Nature. 1988;333:664-66.

21. A Hobbs, A. Higgs and S. Moncada,
Inhibition of nitric oxide synthase as a potential
therapeutic target, Annu Rev Pharmacol Toxicol.
1999;39:191 - 220.

22. Beutler B, Cerami A. The history,
properties, and biological effects of cachectin.
Biochemistry 1988;27.7575-82.

23. Takeuchi T. Clinical development and future
perspective of hiological agents. Nippon Rinsho.
2007,65:1185-83. Review.

24. Wilms H, Zecca L, Rosenstiel P, Sievers J,
Deuschl G, Lucius R. Inflammation in Parkinson’s
diseases and other neurodegenerative diseases:
cause and therapeutic implications. Curr Pharm
Des. 2007;13:1925-28. Review.

25. Hyo Won Jung, Yong-Ki Park. Effects of
subfractions of Coptidis Rhizoma extract on the
nitric oxide production in LPS- stimulated BV2
microglial cells. Kor. J. Herbology 2007;22(2):
73-78.



