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TNFq, IL-18, NFkB S7t&3}

A FEES A9x2d 598 e Ao® dElA dnh 9 AdelA A
] COS-1 Al A nuclear factor kappa B (NFxB)®} activating
2 FFFTAH AARIAE F7M7IE RS BT #
AFNAE 22 FEE9 COS-1 AES v~ tAA3EQ] RAW264.794 &
Adl2o] st tumor necrosis factor alpha (TNFa), interleukin-1 beta
(IL-1B)Y #& Alo]lEF}elx} NFkB, cyclooxygenase-2 (COX-2), inducible
nitric oxide synthase (NOS), nitric oxide (NO)E Z=7}A7]+=X Bzt x}t
39 tF. Enzyme-linked immunosorbent assayS ©]83}o] Alo|EFICIS =A
39S W] RAW264.7 M¥EANA 0.4 mg/mb =2 Z-

g F7HIETS (p<0.001). 2 FEES 4 mg/ml %Eoﬂﬁ COX-2& 4~54)
AEo A4S FX3 0.4 mg/ml wXoA NFkBe] &A4E& 4mMAdE FEgict
(p<0.001). Z FEES RAW264.7 H]J_Oﬂfﬂ Griess ®WHgol o8] 43
g F& gEHoR FUMAZIT RAW264.7 AlXEolA western blot #41o] <]
3 COX-29F INOS9 W3 =73}, o83l AyEL 24 FEE9] TNFat
[L-18 #2 FAT4 AlelEFRIT NFxB, COX-2, iNOS, NOE COS-1%
RAW264.7 AEXAA Z7HA715 AL vtk 2 A3 42 FEE9] [L-1
B, TNFa9] S7Fs kst AMES Haldh Hx Aot

=Alo] : &, TNFq, IL-18, NFxB, COX-2
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I. A =

AE T E ARG A, FeHEFS H REFS SIS HeR
adH A Aok (5, 1997, o] &, 1998). 4t FEE4 s A9ggyd 7 28] B
I bk glom (o] 5, 2004), ¥ AP HAAM = of g AokA|AE o] &3t S
ALzl nuclear factor kappa B (NFkB), activating protein-1 (AP-1) ¢
a4

TR BAE 2329 3ld F COS-1 MlEel| A Zo] NFkBe} AP-19]
S7HA71= A S glsklv (o], 2003).

NFkB& MUl A inhibitory kappa B (IkB)¢} Adts o] n|&ds)l ez &
A= AAFel Aot} 12-O-tetradecanoylphorbol-13-acetate (TPA)$} tumor
necrosis factor alpha (TNFa), interleukin—-1 beta (IL-1B) 59l 2l&l] [kB7} <14k
s}=lo] NFkBE @48t 243ke NFkBE 95, w38l 43 #olsts
inducible nitric oxide synthase (iNOS), cyclooxygenase-2 (COX-2)9} 2
Az &S FE3th (Bharti 9F Aggarwal, 2002, Nakao 5 2002, Zingarelli
S 2003).

TNFa+= lipopolysaccharide (LPS)ell 2]s] == el A A Lo A A rto] FX 5
w, ag 54 M 98 2 mAEd ot 94 dEnkse FE vl
TNFa= NFkBe} AP-19] &A13}e} vl E 2] A4 Fof 2-g35te] [L-132] #HE =}
=gtk TNFa$t fARSHAl LPSell o8] T3 ZA A 2ol A Ade] 319 IL-1B+=
NFkBe} AP-1 HARIAHE @A stAIRIt} (7 &, 2004).

COXE =Zz2elZddd} thromboxane €A FHEA3EF 4ot (Smlt =
1996). LPSe} 954 /\}O]Eﬂ"] ol oaf ol FeHm, dFME} TFAA
AelA Texvtadtd A3l Fr24 43S gt} (Adams, 2001). COX 2=
IL.-13, LPS, TNFa, phorbol ester, TPA°] 93] Aol F=Ht} (Inoue %,
1995, Pilbeam &, 1993, Jones ‘&, 1993, Nakao &, 2000, Roshak 5, 1996).

Nitric oxide (NO)&= W& INOS| o|5te] wrEo X, AA W 33, A7
AGAA, g sd, d9x24d, 95 e 5ol 283t INOS= Alo]E7FQle] =}
=& ol thgke] NOE AJ4ksttt (Katzung, 2001, Geller €} Billiar, 1998).

2o ATeA kA Bad vk e 2S5 FEE0] A oA HAEAEQ
SCC-139l4 NFkBe] &8 A gttt A
NFxBe] #4453 S7HAth= NFkB 274 ¢

Afolol o g A1 E 15 o] 2ol o

I AT & FEEC] COS-1 Al A
W gel sl fgo] ATF
F % W] HolseA g B



[¢]

aA F4F 2 ddkgo Poddhis RAW264.7 Al EE ALE3ke] Eeladn ($ 5,
2004, ©], 2003). &< F=E0] NFkBE T7MA71W, A543 Ale|E7H1S S7F
AltkaL 7hgskglen, ol e gk 7S #elety] 918 Aol E7FIQl TNF-q, IL-1
B} NFxkB 18] 31, NFkB7F €48 314 7= COX-2, INOS®} NOE ZAFsH3i T



AZujeF @ COS-1, RAW264.7 ME= M EF (A-tetn, AL
A3l 10% heat-inactivated FBS2} 100 IU penicillin-streptomycin (Gibco,
USA)e] 3E3%rs Dulbecco's modified Eagle's Medium®. 2 37Tl 4 5% CO; Hj
71 = v sttt

AR 24T B F5E (005:F=2, 006;8=4he 4835528 (41
ot Y, )l A F<43+e] phosphate buffered saline® =¢] 200 mg/mlo]
HEE 3 & JAH #ste] A8kt COX-29] enhancerE ¥ 3= pES2-luc
+ Dr. David L. DeWitt (Michigan State University) 25-8] A 329k th, NFkBY
enhancerE X33l firefly luciferase reporter plasmid (pNFkB-luc)
(Stratagene, USA), renilla luciferase reporter plasmid (pRL-TK Z+=pRL-CMV)
(Promega, USA), TNFa®} TPA A2k (Sigma, USA), anti-iNOS &-A| &} 24} 3+
(Santa Cruz Biotechnology Inc, USA), anti-COX-2 34 (BD Biosciences,
USA), TNFa¢} IL-1B ELISA kit (Biosource, USA)= a3} o

Transient transfection assay  96well plateo] welld 2x10*71¢] COS-13}
RAW264.7 MEE €2 3 37CAAM 5% COPI Y7 2 24A17F v &F3FA T} Well B
50 pg 9] plasmid DNA &£3%5-8 FuGENE 6 transfection reagent (Roche, USA)
£ o] &3} transfection/\]i’iﬁ} Transfection 24A17F & 2 FEINS FEHEE
2] sFe] 24 A1 7F v &F3F 3 firefly$} renilla luciferase B4 S 543t SAH L
Dual-Glo Luciferase Activity kit (Promega, USA)E ©]&3}4 luminometer
(Berthold, Germany)= =73}l t}.

NO 5% &R : Griess HF22 2 =433t} (Hevel I} Marletta, 1994). 1000 Al

EHfFul R & Griess A ¢F (Sigma, USA) 100ubl] <33k}, A 2o A 108-37F vj %

% microplate reader& ©]€3t¢] SFEE 550nmoll A ST A|RE A 2] 8HH]

B2 AlEZuFAE A HET O R ARESt A S0 A o} AL Y] Y& ol At
A

Western Blot #4] @ ti2a = ZIAIRE AE|d RAW264.7 Al X2 7E AxE
gmEs FE30 AFE AE JHAES lysis buffer2 AFEF 3 4T A 60E
b ot wid s APEte] 8~10% SDS-PAGE - polyvinylidene
difluoride %ol blotting3tth. 5% A &= 1A]7F blocking 3+ & 1:1,000 3|4
% anti-INOSH} anti—-COX2 &A1 4 Coll A #A) WA 71t} Tween20/Tris—buffered



saline (TTBS)®E A& % 1: 2, OOO 3] % horseradish peroxidase 2% 24} &
AE 1AZF ok A4 HH & & TTBSE A& 3%k 3 314 7| E (Amersham
Life Science, USA)E o] &3} 1}%‘?}3}. Western blot w415 E3f dojxl zF W
o] Y= = scanning laser densitometer (Bio—Rad, USA)E o]-&3}o] 435}
B-actin®ll dg iNOSe} COX-29] H] &S F A S},

ELISA : 24well plated] RAW264.7 AEE 1x10%well ¥%= COy Wl 7)ol A
24 A1 Wittt 2 FENE R ATste] 2440 WY 7 AT HE 5
7&te] TNFa¢} IL-182 =433t} 450 nmoll Al (Molecular Devices, USA) &
FEE S48

Data‘:'"'] : N—c‘ﬂ 7&3}% + 7 2
Tukey-Kramer 5 AH o2 F2A4 & 58T



m. 2 3}

m\l

P& F74H005), $H4H006) 2 & F55 A8 EFoA] 4y 2 A5

| 7§ 3= AFo] EFF1¢1 TNFa$} IL-1BE 57X Z T} [Fig. 1, 2]. TNFae] 72 $-
A A 0.4, 4 mg/mb A gl 4 Z+2E 2009.43 £ 36.08 (p<0.001), 903.70 +
67.28 (p<O.01)E 611.25 + 67.4091 thzxTtol B8] F7tE o, =it 2 5
o % HgrollA zZhzh 3885.99 + 104.84 (p<0.001), 1014.11 + 44.59
(p<0.00)ZE 611.25 + 67.40%1 thzxtol vl&] S7F= k. TNFa= 0.4 mg/ml &
Lol A 4 mg/me &=l vE F=A HAE A (p<0.001), 0.4 mg/ml & =X =
Ak Zbito] Al Aol vl =& Z7hr A E Uk (p<0.001) [Fig. 1].

of wo

4500 ooos
4000 M 006

3500
3000

2500
2000
1500
1000 f
0
0 04 4
Puerariae radix (mg/mf)

The level of TNFa (pg/mf)

Fig. 1. Effect of Puerariae radix (PR) on level of TNFa in mouse
macrophage RAW264.7 cell line. 005 (imported PR) and 006
(domestic PR) induced TNFa at dose of 0.4 and 4 mg/m¢. Each
bar represents mean = S.D. ** < 0.01, **x < 0.001 as compared
with the control group (0 mg/ml).



IL-1B89] 4% TNFa¢t= UEA 4 mg/ml s AwE S04 21 4418.81 +
578.64 (p<0.001), 3=k 218 1320 + 250.54 (p<0.01)E thzxatol Hl8] 7}
Ak IL-18E 4 mg/ml F=A 0.4 mg/ml s =0l B8] S=4F 2 (p<0.001),
ka2t (p<0.01) L& o] F7telglon, Soil Aol il Aol Hls) 4
mg/ml 5o A IL-137}F A ##= AT} (p<0.001) [Fig. 2].

6000 0005 [
W 006
< 5000 *E*
2 Il
(o))
£ 4000

0 04 4
Puerariae radix (mg/mf)

Fig. 2. Effect of Puerariae radix (PR) on level of IL-1B in mouse
macrophage RAW264.7 cell line. 005 (imported PR) and 006
(domestic PR) induced 'level of IL-18 at dose of 4 mg/ml. Each
bar represents mean * S.D. ** < 0.01, **x < 0.001 as compared
with the control group (0 mg/ml).



T A 7R A AR BE FRolA] NFkBe| oAl HALEA
778 BEE AT [Fig. 31, 34F 2 0.04, 0.4 2 4 mg/me A2 wtol A 24zt
2.32 + 0.39 (p<0.01), 3.67 + 0.32 (p<0.001) 2 2.30 + 0.20 (p<O.0E 1 +
0.14 1 diz=rdl vja] S7reksiet. gh=Aik 2 0.04, 0.4 2 4 mg/ml A 2]l A]
7}7F 2.01 £ 0.39 (p<0.05), 3.63 £ 0.46 (p<0.001) = 3.48 + 0.30 (p<O.0DE 1
0.14 Q1 gzl Hl3) F7tetleh. 53] F 74 2 A58 0.4 mg/m¢ X 2] &
v F RO R ARES LPS APt (1 pg/ml) 3 Hegh A o] AAEg o]
H Ak 4 mg/ml FEOA FHapAl Zdro] Fapak kol wld] MALEA o] =
At (p<0.01).

o oo H
ey o

45 0005
006
4 *
=35
o
S 37 * %
©
£25
©
s 2]
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©
T 1 T
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0 |
0 0.04 04 4
Puerariae radix (mg/ml)

Fig. 3. Effect of Puerariae radix (PR) on transactivation of NFxB in
mouse macrophage RAW264.7 cell line. 005 (imported PR) and
006 (domestic PR) induced transactivation of NFkB at dose of
0.04 - 4 mg/ml. Each bar represents mean + S.D. * < 0.05, #* < 0.01,
wxx < (0,001 as compared with the control group (O mg/mf).



ST B A F 7R A A8 BE TR0l COX-29] fol A9l MALEA o]
AZHAY [Fig. 4], 34 2 0.04, 0.4 2 4 mg/m¢ A gl A zHzt 2.41 +
0.27 (p<0.01), 2.36 + 0.06 (p<0.01) 2 4.26 + 0.72 (p<0.00D=E 1 + 0.1 &1 o}
Z1tol| vl F7bstdh. A 22 0.04, 0.4 2 4mg/mé A gl A 242t 2,51 +
0.13 (p<0.01), 3.32 £ 0.08 (p<0.001) ¥ 5.32 + 0.54 (p<O.00DZ 1 + 0.1
kol vs Z71ekdnt F 7FA ARl A Fro)EA el AArEA St JMLEl
W 4 mg/ml FEE E T H)3] @A) frolH o R ot (p<0.001). A&

Foll e AALEA o] Aol gl Zto] FTatal Zhtol] HlE) 0.4 mg/ml E 1
A=A BEE AT (p<0.001). 6&& Ztell 93 INOS9F COX-29] & 2 NO
E sEYEH o F71ednt [Fig. 51. NO AR v% o&EF oz Frladnt
(p<0.001) [Fig. 6]. LPS9} 2+ Al (006)5 W-E&A YA thx=a"0 LPS A gla-ol
sl NO9| A 577k frel A o= = v (p<0.001) [Fig. 7].
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0 004 04 4
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o

Fig. 4. Effect of Puerariae radix (PR) on transactivation of COX-2 in
COS-1. 005 (imported PR) and 006 (domestic PR) induced
transactivation of COX-2 at dose of 0.04 - 4 mg/m{ in a
dose—dependent manner. Each bar represents mean £ S.D. *x < 0.01,

#x% < 0.001 as compared with the control group (0 mg/mé).
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Fig. 5. The effect of Puerariae radix (PR) on the
expression of iNOS and COX-2 proteins in
mouse macrophage RAW264.7 cell line. PR
induce activation of iNOS and COX-2 in a

dose—-dependent manner.
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Fig. 6. Puerariae radix (PR) induces the production of NO in mouse macrophage
RAW264.7 cells line in a dose—dependent manner. Each bar represents
mean £ S.D. #xx < 0.001 as compared with the control group (0 gxg/ml).
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Fig. 7. Puerariae radix (PR) with LPS induces the production of NO
in mouse macrophage RAWZ264.7 cells line. Each bar represents

mean = S.D. *x < 0.01, **x < 0.001 as compared with the
control group (LPS).
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IV, 1 z

42 (Puerariae radix)< THadA oA B0 =2 Fyd &3+ 2 (Pueraria

lobata Ohwi) 2] o] ZHAS gAWN AL Letrh, 32 A #ete thd
A GZUVE 2 Pueraria lobata (P, thunbergiana), P. thomsanii, P. omeinsis, P,
phaseoloides, P. mirifica & 2% 5™, 4, vk, S, $-gvhet d ool of
A} (Tsumura, 1991, &, 1997, A3 41, 2003, BAARS] -, 1987). 2o 5
8 e kA mael AEr]de] ATtE A vk B 7k AT A3 E A

)
iy
r
il

¢

=
A gt} (% 5, 2004). o] = COS-1 Al ¥ oM 24 & F=E9] 0.4 mg/ml
ZHA 2t Raleh= bR T (o], 2003). At dEE F&
< 20 pg/ml FEo A 54 AFo] EFFCl IL-1, TNFa, interferon-y =% LPSE

1 r

off X mME off wet T
o Kl ox
2 o
>
Z,
S
=
oy
Ll
o|\

,2006). L8] a1, Zto) ¢ FEE0] 2.5 mg/kg FLol FUA S oAlstH,
100 pg/ml & =0l A ZFAEe] S S S7HAA dAEA S ST (0]
=, 2004).

TNFa$} IL-18 28 Ato] EFFl S LPSH| ol&) F71H ™ F7he Alo] Eglele
NFxB9] &5 f=3t™ NFkBY &A4ell o s COX-2¢F INOS % NO9| A o] &
7hec). 3§ NFkBe| @42 45
7IA 7171 gk Alo] Q1S A
w3t E Aok A H Rk~
oA EH|E = v o]t TNFa
o] EFFleltt (7 &, 2004).
HAFA = A

1 o= ©o

[e=RE] NECeR

1 O

A nkg-o] @A st GAlel A o] gt
AAEE DA stete] GSubgol wofsh= Al
2 ARG e shs A

o2
-
L
rr o
N

& B FEES RAW264.7 Al E] A3 Ay} ek FHES
COS-1 A2 A st Ao 93k COX-2 &4z NO A Ao #3F Baol] o3

ARt = A3 BEE AL ARSI FEEC] Afolol o7 Ao w PP A,
NFkBoll th&k ute = Aabs AFRgF Al 259 Aol o3k Ao A7ty ofxitt,

I AFo] E7F2191 TNFa9} IL-189] 719} NFkB, COX-22] &
S7h NO9 A4 S7he RESIQIT A 520 M2 & S7MRIYE B
(0] 5, 2004)¢} ¥ A g A #2E F7FE 5] TNFa, IL-18, NFkB7F © St
Lo 283t AL AR 2 FEEo| Wukg - ol Ao A
Zte | 4 FEEo] WYukg - o5t o] TNFao} IL-1B2] &7} ¢
sk A& g2lslr] Y& F7FH <l Ago] H st}

_‘I‘I_



V. 4 =

B A Edlo] 42 B FE50] RAW264.7 Al Eo| A Ale] E7}¢]l TNFq,
IL-18 Z=7}9} NFkBe] A& F7H17]+= AL &89 o, TNFaq, IL-1892F NF
kB, COX-204 FrAta} shapal Zheto] 2pol 7} 2w Qo)
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Puerariae radix increased TNFa, IL-18 and NFkB

In mouse macrophage cells

1. Abstract

Puerariae radix extracts (PR) is known to have immunomodulatory effect.
Previously we observed PR induced the pro-inflammatory transcription
factors such as nuclear factor kappa B (NFkB) and activating protein—1
(AP-1) in African green monkey kidney cells (COS-1). This study aims to
investigate whether PR increases cytokines, NFkB, cyclooxygenase—2
(COX-2), inducible nitric oxide synthase (NOS), and nitric oxide (NO) in
COS-1 and mouse macrophage cells (RAW264.7). PR, at a concentration of
0.4 mg/ml, increased the levels of interleukin—-13 (IL-1B) and tumor necrosis
factor alpha (TNFa) assayed by enzyme-linked immunosorbent assay in RAW
264.7 cells (p<0.001). PR induced the activation of COX-2 by four or five
folds at 4 mg/ml, and of NFxB four times at 0.4 mg/m{ (p<0.001), respectively.
PR increased NO measured by Griess reaction in RAWZ264.7 cells in a
dose-dependent manner. The expressions of COX-2 and iNOS in RAW264.7
cell are increased by western blot analysis. These data indicate that PR
increased the proinflammatory cytokines such as IL-18 and TNFa, NFkB,
COX-2, iNOS, and NO in COS-1 and RAWZ264.7 cells. Based of our
knowledge, this paper is the first study presenting PR induces the increasing
of IL-18 and TNFa.

Keyworlds : Puerariae radix, IL-13, TNFa, NFxB, COX-2
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