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ABSTRACT

Aim This study was done to investigate whether SPP has inhibitory effects on the activation of RAW 264.7 cells.

Method In tumor necrosis factor-a (TNF-a)/ interleukin-1b (IL-1b) and IL-6, the mRNA expression of molecular indicators
related to inflammatory changes of the Reumatoid Arthritis (RA) were examined using quantitative real-time PCR.

Results The treatment of SPP significantly suppressed the expression of proinflammatory cytokines and chemokines such as
TNF-a, IL-1b, IL-6 compared with the control. The expression of NOS-II was considerably reduced, which was
accompanied by a reduction in the production of nitric oxide (NO). It also reduced the expression of TNF- in serum of
Balb/c mice compared with control group.

Conclusion  SPP is an effective herbal material for suppressing the inflammation related cytokines of RAW 264.7 cells.

key words RAW 264.7, TNF-a, IL-1b, IL-6, NOS-II, nitric oxide (NO), Anti-inflammation
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gt A= ob#] Harg ul gl

olof AR= Aekz o] A (Quality control)E ¢
3] HPTLC(high—performance thin layer chromato—
graphy)E AAISHAIL, a~gade] tigt A= fI8l &
R o] WA HY} WE HF oA anE B %
oA ZAFEE7] $l8te] LPSol| oJaijA &4d3hE RAW
264.7 Al229] H54 Aol BRI HE HIt =5 &

el 212 ATkE Q9l]e] 1 ashs Holch,

1M =

D) o A
B AR AgE A9 e oot Pt

(Table 1).

(Tale 1) Prescription of "Seyeum"

Herle Betanical name Relative ameunt (@)
b /NS Taraxaci herba 774
i Lonicerae flos 774
i Rehmanniae radix 774
e/} Forsythiae fructus 774
HE Coptidis rhizoma 476
#HE Scutellariae radix 476
#ha Phellodendri cortex 476
EF Gardeniae fructus 476

Total amount 500.0

2) Alep

Diethyl pyrocarbonate(DEPC), methotrexate
(MTX), trypsin—0.2% EDTA, 3—4,5— dimethylthiazol
—2, 5—carboxymethoxyphenyl—2,4—sulfophenyl—
2H—tetrazolim(MTS), 2,7, —dichloro—dihydrofluo—
rescindiacettate (DCFH-DA), chloroform, RPMI—
1640 wj%F  trichloroacetic acid, isopropanol,
ethidium bromide (EtBr), Dulbecco's phosphate
buffered saline(D-PBS), formaldehyde, polyacry—
lamide, magnesium chloride MgCl2) 52 Sigma Af
(USA) Al¥EE, Taq polymerase?t Deoxynucleotide
triphosphate (ANTP)= TaKaRaAl (Japan) Al&S, 9
AL A (Moloey Murine Leukemia Virus Reverse
Transcriptase ; M—MLV RT)2} RNase inhibitor=

Promegatl Madison, USA) A&, RNAzol"= Tel—
TestAl (USA) A&, $-Ejold% (fetal bovine serum,
FBS)2 HycloneAlt (Logan, USA) A|#<, DMED2
GibcoAl (Gaithersburg, MD, USA) AJ&-%, RNaset
PharmingenA} (Torreyana, USA) A2, A7+ A=
TNF-a$} IL-1b+= R&D systemAl (Minneapolis, USA)
AlES FUsto] AREslem, 718F R A|9RS S Al

oK% ARgBHTY,

2 WHAE A AR

2
e o
r
o

Ik

3) A%

Controllerd] &0} A7+ AAT F AU AW
impellar7} SJASHEA ¥HeE YRO) 2GS HolFA
g}, oju] Wziwo R of 50o) W4l s Aol

—

T

B FoF 29 Aol 9N whA LA gk
el satachaerdel Agdeler e, Aue
11057, ARt 12048,

F31 Ztf7] (Buchner

o
Funnel) 2 AelA A7471is W23 ofoje 2] ol g

O &9 5599 F& 543+ alcohol 90% (E=H
*90)/10)& 78+ magnetic stirrer2 3A17F oJ4F 1
Llei=g

@ decompressor 7|& ©]-&3ao] &3},

@ A4 mHko] TU £ ZalAZo] 90% alcohol
kel Wl AolsE3tty,

@ 7Fs=o] HH alcohol> B39 #folof st
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Yol ojxl= I 23

FEHOR Joptal, 559 U SekATo) gt
(2= : 65C0|38}, vacuum : 158%= AA, oF 5Ce Wzt

).

90% alcohol A¥E=N] &S =439 alcohol
80%= 23t & A7 o)A} wHESH} (4 : 90% alcohol
Z ‘Ouﬁ—»ﬁ—"“ 200cc + alcohol 800cc). AH4 mRro] Ed

S ZatAT0) 80% alcohol WEF HE W1 7t B
Eli=2

(7) 70% alcohol THF & o1}

® 80% alcohol 7 E=N2 F& 4310 alcohol
T0%= 273 5 3AIZF o) aykgte} (¢, 80% alcohol
s394 300cc + alcohol 700cc).

@ A4 agro] TuW H51 27| (Buchner
Funnel) oj1}s}o] oA Z9bs5 gict

©) A 7Fs= W of3}

70% alcohol AWHA| 30HA| 4R & FR45 dolA
A7eReZ e} (A G022 caramel AYE)7} 2
j7A] 2835] 749F 23k}, olu] o] aleoholo] SHA
3] 3lukE 4= Q& Host ZRe3t & 0.45m — 0.2
um 7}A] ofakgiet,

9) oflu)Ez2

O AAs=o) grnEd SEAAZ7|E Setado|
o] —30CAHENA v 3 & FA AZ7]olA A
z3itt (52 Azxd 29 Bge giFgoz 500g ¥
10go] Loz},

il

2) HPTLCE o]-&38t £ 29| 2| 2524

a9 10 Hole AANY 14T vty AzntE T
(HPTLO)O 719ket RE84¢] CAMAG application
system (Switzerland)oll 2J3l] A=At RS
HPLC—grade methanol®l €3l%¢] pre—washed silica
gel 60 F254 HPTLC plates (size 10x10 cm;
thickness of the silica gel 0.2 mm; Merck,
Germany)©°ll automated applicator (Linomat IV,
CAMAG, Merck KGaA, Germany)2} 37 ag= o4
o, 202 AYeFd2 HPLC—grade buthanol/acetic
acid/water (7:1:2)& A8-3}o] E2] = o] thmigration

distance 60 mm). °]&H EZE2 digital camera
(CAMAG, Germany)= #9=|9ict.

3) RAW 264.7 A|3LufoF

DMEM {collagenase A(5 mg/ml, BM, Indianapoilis,
IN, USA)&} DNase type 1(0.15 mg/m¢, Sigma), Y
Al (penicillinm 10 z/mf, streptomycin 10 mg/mf,
amphotericin B 25ug/ml) -+ Wil 37°C CO, Hi%¥7]
ol A 2 AJZF &2t vttt ©1719) 0.5 % trypsin—0.2
% EDTAS 37kste] 30 &1k ujstaL, QlitebsAye)4]
A(PBYE 71319 oF 23] 1,500 rpmoll A YAl als}o]
AEZE Atk 10 % FBSE 72 DMEM #iA & AN
sto] 1Y 5ot vt 3 oA 0.5 % trypsin—O 2 %
EDTAE 7lste] Mg ?:“Zi‘:}. ol2gt 1L A%
33] HHEsto] FFHor Holfle RANEZE ?:401
DMEM-5 % FBS =]l 4] i gFa}aict.

4) Quantitative real time RT-PCR

(1) RNA 3%

RAW 264.7 AIEZ 24 well platec] 10% FBSE 4
Z DMEM HjA|12 ARg3to] 9x10 -5 x 10° & 2+ wello]
FE3HaL 37 T, 5% CO, HiF7191A 24 AIZE F<F vlok
ak9lch FBSE T84 ok uljx|ol|A] 12 AJ7h wiokel
% 7+ wellol SPP(100, 10 ug/mDe} FAzLoZ
CsA (10 ug/mD)ZE A2|ska 147 3 LPS (10 U/m)S 2+
ZF] welloll Z71sto] 6 AIZE vist 3 Al E 428519
t}, 2,000 rpmollA 58 YR Sch ASdE A
7}iL, o17]9] RNAzol 500 WS Wi 39 uj7tx] &
st o] 23 Hfoo] FRZEE(CHCL) 50 wE
A7kt 1527k oA 289t olE Aol 15 81t
Hx]gE 3 13,000 rpmollA ¥4l Ealgt & oF 200 w2
FENE F)rate] 2-Z23k=(2-propanol) 200 wleh
T 23 & M| EEI G304 15 B2 HAE
t}, o]& thA] 13,000 rpmofl A ¥4 215k 3 80 % gt
22 pABEL 381 A HEZo|A AR5 RNAS 3
=il %%fﬂ RNAE togato]27tH o] E
3k 20 wle] SRl Ko 75 TollA B
71 & cDNA §/gofl ARg-strt.

() ARAA-23E A AAERS
X AHreverse transcription) ¥He-2 H|H total
RNA 3 ug-& DNase 110 ¢/ud)E A &J3laL 37 € oA 30
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ZFRESRE & 75 TollA 108 & i, o37]9
5ul 10mM dNTPs mix, 1u¢ random sequence
hexanucleotides(25pmole/ 25ul), 1u¢ RNase
inhibitor(20U/uf), 1 u¢ 100 mM DTT, 4.5u 5XRT
buffer(250mM Tris—HCI, pH 8.3, 375mM KClI, 15
mM MgCL)Z 78t & 1 w09 M-MLV RT(200U/ul)=
thA] 7}skal DEPC 7431 2 SRrEA 2E 79720 w
7} HES s, WS ERelS 2 A1 F 2,000 rpm
oflA 5327 A4lEesto] 37 TollA 602 &<t RHREAIA
first—strand ¢cDNAE 513t} o& oAl 95 TollA
5 < vjoFelo] M-MLV RTS 2242 A1) % 4
o] k25 ¢DNAE polymerase chain reaction (PCR)
ofl ARgakICE,

ok v A

N fr

3) Quantitative real-time RT-PCR

Semi quantitative real time PCR2 7500 Fast
Real-Time PCR system (Applied Biosystems, USA)
£ olgsto] =5t on] ARS-E primers Table 110
BB A5 AllEFIRIY /42 WE SYBR
Green PCR Master mix (ABD)E AR5, internal
standard=2+ G3PDHE AME38I12™ primer?] X%
F= 200 nMo] A BRSAIATE quantitative real—
time PCRY AL pre—denaturation 50 CollA 2
min, 94 CollA 10 &, 223 40 cyclesS 95 CollAl
0.15 min, 60 T4 1 min 2.2 3} $=33}Act, 4
9 22 internal standard® G3PDHE ARE-3F
A, AE 9 RQrelative quantitative)®
Quantitative PCRZ AM&-8to] oo} Zro] AAkslgict
(Table 2).

(Takle 2) Primer sequences fer real-time RT—-PCR.

F: 5 gggggaggatggatggaggtga 3'

Human TNF-alpha ; -
R: 5' GCgggttGCagaagatgatcctg 3

F: 5' tccagggacaggatatggag 3'

Human interleukin—18 ; ;
R: 5 tctttcaacaGCcaggacag 3

F: 5' GCccccacacagacagccactc 3'

Human interleukin—6 ; ;
R: 5' tgcctctttgetgctitcacaca 3

F: 5' acaagcctaccectccagat 3

Human NOS-II ; ;
R: 5 ctectttgttacGCcttcca 3

y = x (I+e)n
x = starting quantity y = yield n = number of cycles
e = efficiency2 A0 RQ (relative quantitative)S S5HCE

(4) LPSE S=¥ 24 924724
24 924 *”HE%‘S hpopolysaccharlde LPIE
Img/kge B0l FARE & 902 Sof NS AFsto]

[e)
AR T —Ecéi'c‘?}‘%iﬁk

5) "ol Al TNF—o AT 24

LPSE APEP 90% S| Balb/c 855 et
2 upfska AHAH o2 JEd & 3
TNF-a R45S ELISAR &334
3 100u¢ (1/100 dilution)¥ —‘E—ZF'J % antibody
cytokine—biotined conjugated 100,
Aol A WARE & ohA] Al ST 2417 F9F A
Al WS & 23] washing €5 §AOE AX G
antibody Avidin—HRP conjugated 100uE # 2|3} 2
AlZE Aol A HAEE & oA Al A5t ¢7]o] TMB
714& 100u0 ] E-525FaL Fasof| A 302%F ARt & 100
wl®] stop €S A3t T ELISA reader® 450nmolf
A FBEE 7483

=
mlm
E
9‘14‘
|
DO
>
)

2HNE Ykl AdElE sh7|9i8 HPTLCe! 9
3t A EEAS skt Fig, 100 veld AXHE 49 oA
2 g9 Fa3sk JE]] v=2WA(berberine) Y FEA]
(coptisine)& XEF3IT 9lon Hols 7|el IEEL o
| 2H# (epiberberine), Y1FEl (palmatine) SO &
FAE,

2. G54 AO|EFIRIQ| WHio]| O|Xl= FE

o

r|r

SPP7} 9578 AtelE71)1e] ol tiste] oA &t
2 Jehf =] 2A17] $J8te] LPSE RAW 264.7 A|E
2 A=k} gizatols siANkS: XE] 819al, SPP=
10 ug/ml 3-& 100 ug/mi= A 2|s}ct %A gizto=
© CsA (10 ug/mE AR&SHITE LPSE AS8HA] 2
HIZE LW LR 319 6 ARE & TNF-a, 11—
1b, IL-62] mRNA %34 A=Z real-time PCR ol
oJste] Z433Act. LPSHHS A 2|3t Alazofl A ARt &
£ APe|E7I1S] o] Aol wlsto]l AAsHA F7t
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Fig. 1 Fingerprint of SPP

Two microliter of berberine (0.2mg/ml), Coptisine (0.2mg/ml), 4 uL of Coptis rhizoma extract (0.2mg/ml), and 4 uL of
SSP (500 mg/ml), were spotted on HPTLC plate and separated (migration distance 70 mm) using HPLC—grade
ethanol/chloroform/acetone/acetic acid/water (3:3:3:0.5:0.5) (A). The migrated components were visualized (A) at
366 nm and analyzed with density and RF value (B). BB, berberine CT, Coptisine CR, Coptis rhizoma SSP, Soyeum

Pharmacopuncture

3ttt SPP& 10 ug/mle] s=ollA TNF-a, IL-1b,
IL-69 &S 212} 0,724, 0.761, 04342 IL—69] 4

7t 71 A (Fig. 2 A, B, O).
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Fig. 2 Inhibitory effects of SPP on the mRNA expression of proinflammatory cytokines
The RAW 264.7 cells were stimulated with LPS (100 ng/ml) and treated with medium (CT), CsA (10 ug /ml, MT) or
SPP (10, 50 or 100 ug /ml) for 6 hrs. The WT(wild type) group was cultured without cytokine stimulation. The levels
of TNF-a (A), IL-1b (B) and IL-6 (C) mRNA expression were measured by quantitative real-time RT-PCR.
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3. NOSHI2F NO

O ddofl oxlz St

NO= T 204 3o g3 d5-S wi7fisk=
EAEA MMPsY] 2d 5718 st Jj_ Z2] 9] g}
o] 7]ofgiet

NO9| WAL AFA AtolE7ERlel 23 NOS-11¢]
mRNA & o] Z7IR Igh a4 yhgo] ogith= 22
oju] HE 8} Itk RAW 264.7 A4 NOS-II
mRNAS| W& njeksgl ot LPSE A 2]tk AllzoflA]
AA8| S7HFAT (Fig. 3). SPPE 10, 50 100 ug/ml=
AgstaS u), 22 0.219, 0,129, 0.104% Yeh} =
oj2A 02 NOS-II mRNAY] &S oAet= AL o
=+ ATt (Fig. 3A). o33t ZraE CsAd &3 NOS-1I
mRNA 74 A=} ittt SPP7FNO Aol of
wet a3kE 7M1 QleAlE HHW’“ Zoll £A5k= NO
o] & S olg3to] Flst
At 540 nmollA SFES %Zé 7&4 LPSE A3}
H RAW 264.7 Al2E ajefl Fo] S3%= gkl 6uf A=
Z7159 ek SPPE 100 ug/mlE A 23t Al Eo} oFAthx
Sog CSAE ;‘(_]ﬂ —@_} /\ﬂ:‘T’; HHoQ]:o_][J %o H]—/KHZ-]E_‘:_ 50%
ol Ak AL ol ol A= S
NOS-119] &l A=A NO S FaAd 4=

AUth= AL ofnlstgict.

o 12 NOS Il mRNA
3 1
~ 10
<
&
s 08
o
£ 06—
=
Q
D 04
=z 0.219
o
S 0.2~ oosr 0404 0129
0.0 200" | | s | \ \ \
WT cT CsA SPP SPP  SPP
100 50 10ug/ml
LPS - + + + + +

F

ig. 3 Inhibitory effects of SPP on the mRNA expression of NOS
I'land NO production

The hFLS were stimulated with LPS (100 ng/ml) and
treated with medium (CT), CsA (10 ug /ml, MT) or SPP (10,
500r 100 ug /ml) for 6 hrs. The WT group was cultured
without cytokine stimulation. The levels of NOS—II mRNA
expressions were measured by quantitative real—time PCR.
The production of NO in the supernatant was determined
by measuring O.D at 540 nm,

4. SE0|M2| TNF-alpha ZAt
Balb/C AF]oll 547 &9 rE BAFolstaL
/20 g) BY Fo] & 1A]7F o LPSE FAFSH 3 90
o] S Hsle] TNF-alpha ELISAZS AAJEH 4
Normal2 277.3 + 18,73 (pg/ml), Control-& 7135.7 +
426.6 (pg/ml), SPP Tt 4808.2 + 673.2 (pg/ml)
2 Yet gzl vjgte §94 e aans vEt
lﬁoqq’ o] AL in vivool A eFEof &3t TNF-a 9A|
5o WSzt Aot AY Aut dizxtol vlsf 4
OFXS Eoldl A9 TNF—¢ o] AA8}A 7H4s)
[e}e)

=
=& I 4= At Fig. 4).

ol
=

o

EHE@
v H e

*

Normal Control SPP

Fig. 4 Inhibitory effects of SPP on the TNF— expression of the
serum of Balb/c mice
Female mice were co—treatment with SPP (3mg /20 g) and
LPS (5 mg/kg) into the Balb/c mice. Total TNF-a levels
were measured by a sandwich ELISA using an ELISA kit
(Boehringer Mannheim Biochemica, Mannheim, Germany).
The data are expressed as the mean = SEM.
Comparisons between groups were analyzed using
Student's paired test and differences between experimental
and control groups were considered significant when the
degree of confidence in significance was 95% or higher T
test.

v.oE w z=

2 AFolM= FrkEel= BAEY (RA)ON et SPPY
= d 7|2 BExAESAR o7 HME A RAW
264.7 A Z K ‘ﬂﬂ e AE fAAe] W
et FFE 2AEAT ) HAAEZFQ RAW264.7
Cells= mouse macrophage cello|A] F2H H222 ) of
AA|3 (macrophage)= AFAH AT} S50 vhS-of 2]
A profstol 479] wolel A4 o] Telst, 53]
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SO Hosto] AFRESA] DAAAE (reactive
oxygen species; ROS)¥ TNF—¢, IL-18 ¥ IL-62} 22
B Wi Aol EFFRIS] AR FEste] A 27 A
Polo]| 23k 9IS 5= Ao deiA e}’

FutEolE ¥AY gEAtoA TNF-avt IL-1be} 22
S AOIEZIRIS YAA 0 B= kol Y] thAlA) 3z
A W E]o] thoket 2282 Uehdlity, TNF-a= IL-
1b, IL-69F 22 Afo]E7RQIS] W [-wof et Eyhy
T Al|320]| A 9] o] =35] M (adhesion) B4 WHE Z7}o]| 9
g A FHEY WY A2 i 9 A4, SaAE,
AL NZo|A 2] MMPsS| 2718 4% gt} & IL-1h2)
I/d2 TNF— /9] Mt fAlste] A5 w3k W)

xof WPre] Bz Fof Fa% 93 st AZ &
3, & AE,E ATt S z2E ezt
(proteoglycan)®] S =t} HLo] 5 IL-159
%= ESR, 559 A% 53 vlEskal IE mtajeke
o] gleo] drelA et

IL-62 thokel 54 H5/ Aol BRsl=t, FrtE
ol IEY A= T AlZe] &4 9 FulEolE ¢l
2 AL 238 Nitric oxide (NOY= A8H] oA
NO synthase (NOS) 2h= &490] Zvj| 282 E3| L-
arginine® 25 & A==t B-of|A] kel NO A4
< AIM|Ze] GRIE FET ®ht ol g} AE AlE9
JARES fska MMPsE 2838 Aoz a2 Qi)

B Aol A SPPE LPSO|| oJ8) E4J3lE RAW 264.7
Rz A 24 AFo]EQl §8AF] TNF-a, IL-1b, IL-
6%}, Az gk F&o| Tofshs NOS-1I o 32}
S gatg o A NO9| A4S AAIAF L
o]t AIEL AYH(SPP)o| 5T ASAIZS
de 5HHoR A & = = 7HedS F53HA
i,

2 eflof gt AR AR of e

(staphylococcus aureus)oll U]X|+= G&9-10) 50| il

|

O

=

=
k|
=

i 0
AAzxd CA)E o187t

AEHOE AP AT/ Al EFIRIS] 5317
A& 5k Ao AAsl=t] 53] 100 ug/ml® %=
oA IL-69] W& dA3| ghaste] CsAol ogh A
=9} vls ALY sttt E A9 NOS 119
FAR HES AsIA e, NO A4S JAIEAS
ok ofet SEAFE YoM = BHWH TNF-a2] U3
< RO A AN F, o] AR Bol Ak
O] RAW 264.7 Ml2zollA] == 5= Alo| BRI
oA &zol JAAFEM, FF olof izt F&E A HE

Y Re AG7F Q%= vho|t},
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