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Inhibitory Effect of Stephanniae Tetrandrae Radix Extract on TNF-q,
IL-1B, IL-6 and Nitric Oxide Production in Lipopolysaccharide -
Activated RAW 264.7 Cells

Dae Hee Kim, Jong Rok Lee, Sung Hui Byun, Sang Woo Shin, Young Kyu Kwon, Sang Chan Kim*

College of Oriental Medicine, Daegu Haany University

Tetrandra is the root of Stephania tetrandra S. Moore (family Menispermaceae), or of Aristolochia frangchi Wu
(family Aristolochiaceae). It is a bitter-flavored and cold-property herb acting on the urinary bladder, kidney and spleen
meridiands. Known biological effects of this herb are expelling wind to relieve pain and inducing diuresis to alleviate
edema. This herb also has anti-inflammatory and anti-hypersensitivity actions. Recent studies have shown that
Stephanniae Tetrandrae Radix has antimicrobial effects, namely, a protective effect on acute renal failure induce by
gentamicin sulfate and a suppressive effect against clostridium perfringes. However, there is a lack of studies
concerning the immunological activities of this herb. The present study was conducted to evaluate the immunological
activities of Stephanniae Tetrandrae Radix on the regulatory mechanisms of cytokines and nitric oxide (NO) in Raw
264.7 cells. Cell viability was measured by MTT assay after the treatment of Stephanniae Tetrandrae Radix extract
(STRE) and NO production was monitored by measuring the nitrite content in culture medium. COX-2 and iNOS were
determined by immunoblot analysis, and levels of cytokine were analyzed by sandwich immunoassays. Results
provided evidences that STRE inhibited the production of nitrite and nitrate (NO), inducible nitric oxide synthase
(INOS), cyclooxygenase-2 (COX-2) tumor- necrosis factor-a (TNF-a), interleukin-18 (IL-1B) and interleukin-6 (IL-6) in
Raw 264.7 cells activated with lipopolysaccharide (LPS). These findings showed that STRE could produce some
anti-inflammatory effects which might play a role in adjunctive therapy in Gram-negative bacterial infections.

Key words : Tetrandra Root, Lipopolysaccharide, iNOS, Cytokine

A] =2 7t BAE ByEe 2oAE W 4485E 1116, TNFa ¥

nitric oxide (NO)= <%0l X|HAQ ZANE Zef & 4 Y= A

Refifis AdEG R ople} E5HY & tget 5 OZ BHuH I Yok ekl NO 44 R3IH)E septic shock,

Sl Bosl] =5 dojoh g fAld #Boske AR HEAE, sHEE) B ISUSIEMEMY JHsdd ws d

LM Slom, G ¥hS Al reactive oxygen species (ROS) F7} @ukslA o] oI AL §Lom, ol Melia azedarach”,

S} IL-1B, TNF-a % 1L-69} 22 cytokineg 45lo] ZHx7] BT, Cudrania tricuspidat”, " = slok 2l He SollA]
of 4z Wolol EQT ALE sle AER LEA Uck thalMl o2 ZFME 2] Y8 We d7v1 DEEL Uk

ALRR : AR A ST ALE 165 DIEalsln Skl sl et BAT= @713 (Menispermaceae)of] &3} olZisiio] €2

mail : sckim@dhu.ackr, - Tel : 053-770-2247
A4 1 2006/06/01 - 5 1 2006/07/01 - A : 2006/07/26 ROZ, 710 MFsIH AZAES MASKL sigo] Wik

- 902 -

AlZ0] #BHE Stephania tetrandra S. Moore.9] ¥2|E HAZXTH



B5T £&E0] LPSE S5F Raw 2647 cellofl4]9] TNF-q, IL-1B, IL-6 B! Nitric Oxide productionol njx)& &gt

chuzlolA = ddojd = (Cocculus trilobus DC)E KEFE=E AF
8611 Utk BiTe Tlo] AT WM, kgo] X} &BtoE
THEAITIE G80] 34 MAKBREATIS §80) JUSH, &6 T
frokd T Jagedmol St U, FEtoll #ol Ao v}
Bl NMERA], KiES XSSt T8 Bicel meuke ol
o} BIRE AMASK IbEsIEE RIBETI T feskol HEsalol BRE
O] ALIEZUES 5419 AFol A ARBETE ol2d] B#E 94
Sh= HEE BBS XS 29 HEOF= phenanthrene
alkaloid, aporphine alkaloid, berberine alkaloid 0] ¢lon, oF
IZE O R, HAER, SUHAZNE, MEGEPBIER, JEa]
ol thl AH, FER, MBLLIERS0] YA Uk
RN27MA Bicel et d7g2s B 5% BHENES

ol mxlE ANE WL, 2] FulElAy BEE BS 5
AE wyon, @ B2 AFA s Aol tidh 74
Frgo) USS Wl u} lom, 4 B Y Sl o)
ot SN GIE HEn) B3 Do EHUEETEE BE
Mol ABFTO} TS mouseo] 3027 Fojdt A3} 298t =
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HE7} flee RISk

B A7 BEES AASKE BT MR, SR, #EL #1
78, PUES] oE1E AlgE JKE Rol 24K, Bied FEE
(STRE; Stephanniae Tetrandrae Radix Extract)o] LPSE &443}
F Raw 2647 cell9] NO production, inducible nitric oxide
synthase  (iNOS)<} (COX-2rsd &
interleukin-1B (IL-1B), IL-6, tumor necrosis factor-a (TNF-a) &
9] cytokined] IRz Jeke AHBIX UAISIATE
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1. 2289 AZ

BHE. (Wolsung, Daegu, Korea) 300 g2 & 9 Lojl ‘B 34]

Bl & £2Z2EE Ho]ZFE 1A} S Bk 3000xgoilA] 35
A 2eEloh, SENRES Fold 02 ym filter (Nalgene,
New York, NY, USA)Z IaIRTE. O]E freezer dryer
(EYELA, Tokyo, Japan)E SZZESIL AHE Wi7EA] -20 CollA
BHESIACE STRES] +&E 10.5%% 20 A&olA] STRE= Bl A]
o o] AN
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2. Al EHRQF

Murine macrophage cell line¢! Raw 264.7 cells@ Sl=rA|
FATFANL (AS)ollA] FYUBIH2H, Dulbecco’s modified
Eagle’s medium (DMEM)oll 10 % fetal bovine serum (FBS), 100
U/ml penicillin 2100 pg/ml streptomycing Z¢¢r shAIE A}
g5l 37 T,.5 % CO; incubatoroflA] v FEIC). A& 3H 9
EE cells2 80~90 %9 confluencyollA] AEGI 1L, 20 passages

2 Jd7IA &2 celllt AIESIA

3. Alek
LPS (lipopolysaccharide)2t MTT (3-(4,5-dimethylthiazol-2-y1)-2,5
-diphenyltetrazoleum):= Sigma (St. Louis, MO, USA)oll4] @]

Ol QL fetal bovine serum (FBS) 3} antibiotics= Gibco/BRL
(Eggenstein, Germany)ZFE] 519927, AntibodyE BD
Bioscience (USA), Cayman (USA), Zymed (USA)oA] 1515
1, NC paper= Schleicher & Schuell (USA)olA 71519t
TNF-a, IL-1B2} IL-62] ELISA Kite Pierce endogen (Rockford,
IL, USA)OIA BTt

Raw 264.7 cells& 96 well plateoi] 5x10" cells/well 23
St 12 STREE sLHE ARSI ML YEEE 51
Alzzol 01 - 3.0 mg/mlY] =L F STREE AMX|GFL 37 C, 5 %
COoA ENRBIRAET. HRFRE WEME] 50 w9 MTT (05

mg/mlE 4417+ AR & vhAE A AL YHFE formazan

crystalsE& DMSOo =¢] Titertek Multiskan Automatic ELISA
microplate reader (Model MCC/340, Huntsville, AL)Z 540 nm
oA EBEE Yot MEYESS control cello] THgh ¥
2EZ  UVERNACE  [ie.  viability (%
100%/ (absorbance of treated sample)/(absorbance of control)].

control) =

5. NOWEY 23

Raw 2647 MZFZHE] AHE nitric oxide (NO)9]
A E it Foll EXNSH= NO9| FEREA] Griess A]0FS 018
sl SEoIrt. THERAl AEohH AZe 45N 100 4o}
GriessA]9F (1% sulfanilamide in 5% phosphoric acid + 1% a
-naphthylamide in H)O) 100 4£E Z&3kd 96well platesoi]A]
108 S0 H8AIZ] & 540 mmollA]  Titertek Multiskan
Automatic ELISA microplate reader (Model MCC/340,

Huntsville, AL)E &L E E46I9CE NO 9 &5+ sodium

nitrateZ 3|45l FZEE FH5 EE FHe FArk

6. Immunoblot analysis

20 mM Tris-HCl (pH 7.5), 1% Triton X-100, 137 mM
sodium chloride, 10 % glycerol, 2 mM EDTA, 1 mM sodium
orthovanadate, 25 mM b-glycerophosphate, 2 mM sodium
pyrophosphate, 1 mM phenylmethylsulfonylfiuoridex} 1
mg/ml leupepting &hF6l= buffer® A}&38lH cellS lysisA|Zd
Ct. Cell lysatesZ 10,000xgZ 1087+ AAIEZ|5lo] debrisE A
ATl INOSS2E COX-29] dise antimouse iNOS, COX-2
antibodies® AMS310 WSS WO g BAGIIC) 23
antibody= alkaline phosphatase conjugated anti-moﬁseﬁ
anti-goat antibodyE AFE38ICE iINOSQE COX-2 proteing)
bandi= ECL western blotting detection reagents (Amersham)&
A2 B} manufacturer’s instructionod] Wt 2rABEIITE

7. Cytokine® &3

Cytokine% E8517] A5k 6-well plateo] cells (1><106/ ml)
BF6HL STREE s E ARG thE, 1KI7t S LPSE
XEIJTE LPS K& & 6-12413%0] BiRE A8 cytokine
FH8IN T AR sl SEFMA 70 TollAl BHsIA
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th TNF-a, IL-1B9Q} IL-6= ELISA Kit (Pierce endogen,
Rockford, IL, USA)E AlEole ZE3IGoH, 489 gy

manufacturer’s instructiono] WhgH

8. EAH B8

A8 Z23= mean:SDE VIERNRACH, ttest?] EAX|2
HOF EAN RAY BHE RABIULE FYFES p<0.05E
st

4 3

1. STREZ7} NO productionoi] A g

Raw 264.7 celloflA] STRES] NO MHAHNAEE BESP
2181 STREE 0.1~3.0 mg/m8 ST E MZEo XI5k M4 E

= NOQ2 A5t LPSFollAl & controlZ+ol B WGk NO

o] AMAMEFo] LPSY =T 9 A7 9EHOE ZrksIion,
STREZ 0.1~03 mg/ml MRSt A& Fo|Ad= LPSE |5%E NO
9] BH|E71E ARAGHA %—5} 32m, STRE 1.03} 3.0 mg/méS A
2o AgTolA= 18 h &

hollAM Rag NOYHAIHE Lt
ERARICE (Fig. 1).
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Fig. 1. Effects of STRE on the production of NO in LPS

stimulated Raw264.7 cells. Raw2647 cells were treated with various
concentrations of STRE dissolved in EMEM for 1 h prior to the addition of LPS (1 we/
mt), and the cells were further incubated for 6-24 h. Control cells were incubated with
vehicle alone. The concentrations of nitrite and nitrate in culture medium were monitored
as described in the materials and methods. Data represent the mean + SD. with eight
separate experiments. (= significant as compared to control, *P (001, +: significant as
compared o LPS alone, + +P ¢ 001).

2. STRE7} Raw cell9] MEgol| n]Als P&t
STREZ} 1.0 2 3.0 mg/mé (6 h, 12 h, 18 h, 24 h)9] Z T oA
LPSE R NOY 44 & T4A17] A7), STREQ| Al Z =4
OF QI3} cell population?] ASlolA] 71915IF=A1E &S]

{18k, STRES} 52 A7k HTol wig), MIT assayE 44

Bl cell viabilityE S&3IC) 482 STRES] 1.0 W 3.0 mg
/METE 6-18A17F EQF LPSToll HIEIH Fst AEZEHE
LBAUTL (Fig. 2). ol2d8t A= STREo] NO2] 44 o

LIERHA] E8 A
HE50l Usa ALKk 230tk

E

3. STRE7} LPSE FE ¥ Raw cell®] iNOS, COX-2 &l all n]x]

- &

NO 444 EIEG IR

=T O

)
&

olxl7) 5ol BEE INOSTHEZI)

o
i

5171 Y3l immunoblot analysisZE 0] &8} Al ZZHAIY
INOSHHeRZl o] Ul ZAVSIYICE LPSAX] Aloli= iNOS Thl
Zo| ZaA FEER2LY, LPSo STRE 1.0 mg/mS A8 4
& 704 INOSSY| Bo] Z01S90m, STRE 3.0 ng/nlS A
A8 Fol A= INOSQ o] T2 3AE] 246k, STREE =

T OEFMOF INOSTHEZIY &S BB 2 99l
t}. &8k ProoxidantL} TPA, LPS, TNF-a §9 proinflammatory
stimulio]l 98} MEKK-1, NFxBS| 24312 ZRdld 48wE
E71A FEE200 oiA

OO o

Cls

- 12

FAYAEAL=)

COX-2¢= prostaglandin synthesisZ

BFH Agg s, 2 UdojA] LPS Ax|AlofE COX-2 &
wzlo] 3 FEEAUCLE, LPSof STRE 1.0 mg/méS A AISH
AgTollAE COX-29) 7ol £015.2m, STRE 3.0 ng/mlE A
gl8F g oAl COX-298] #ol #X 5] Z4dlo], STREE S5
QEXHOE COX2 (o) &g ZAaAlg BEE & AU
~ 140
-;; 120 4
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3
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Fig. 2. Effects of STRE on the cell viability in LPS stimulated
Raw264.7 celis. Raw2ed7 cells were treated with various concentrations of STRE
dissolved in EMEM for 1 h prior to the addition of LPS (1 wg/ml), and the cells were
further incubated for 624 h. Control celis were incubated with vehicle alone. Data
represent the mean + SD. with eight separate experiments.
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Fig. 3. Effect of STRE on the LPS-stimulated iNOS and COX-2
protein expression. The levels of proteins were monitored 18h after treatment of
celis with LPS (1ug/ml) with or without STRE pretreatment (ie. 1h before LPS). The
amount of protein loaded in each lane was confirmed by actin protein expression.
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B5c F&E0] LPSE FT%¥ Raw 264.7 cellol| 419 TNF-q, IL-13, IL-6 2 Nitric Oxide productionofl D)X= &k

TNF-oE 55 AEHCE FALUA Har17ct 3] 3.0 mg/
wlQ] STREE LPSoll 913l £71% TNF-a] BH|E 1A o
M1 THFig. 4).
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Fig. 4. The effect of STRE on LPS-stimulated TNF-a production.
Production of TNF-a was measured from the medium of Raw264.7 cells cultured with
LPS (1 wg/ml) in the presence or absence of STRE for 6 h. The amount of TNF-a was
measured by immunoassay as descriibed in materials and methods. Data represent the
mean + SD. with three separate experiments. (*: significant as compared to control, *P
(001, +: significant as compared to LPS alone, ++P ¢ 001)

5. STRE7} LPSZE FL ¥ Raw cell9] IL-180) n]X]= Hgk

IL-1B= monocyte, macrophage, B-cell, dendritic cell,
endothelial cell, neutrophilil} hepatocyteollA] E1]%], TNF-q,
1L-2, IL-68} &A proinflammatory cytokine @ ZA] o] HAESH
M A2 dEo] 9P, wal IL-62} 8P4 macrophages2]
ZAZE S 3} SHA17] 1, microorganismS AME5H, T-celld)
activation, B-cell®] maturation, NK cell9] activityE &4 513H}
20, 2 Uglolr] LPSE 1L-189 BHIS RAYUA E7KIHL
D# STRE 3.0 mg/mi LPSE REHE IL-1BE SFOMHUA o

A1ZATE 8L} STRE 1.0 mg/m2 LPSE JSEE IL-1BE ZHAA
7R Z3IAct (Fig. 5).
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Fig. 5. The effect of STRE on LPS-stimulated IL-13 production.
Production of IL-1B was measured from the medium of Raw 2647 cells cultured with
LPS (1 we/ml} in the presence or absence of STRE for 12 h. The amount of IL-18 was
measured by immunoassay as described in materials and methods. Data represent the
mean + SD. with three separate experiments. (* significant as compared to control, *P
(001, +: significant as compared to LPS alone, + +P { 001}

6. STREZ} LPSE SGT% Raw cell®d] IL-60) Dix|= @&k
FZ Monocyte, macrophageoilA] EH|Z]= IL-6:= B-cello]
plasma cellZ E23l=&= vpX2 tAE 2 5lk17] 1, antibody
9 BH)E FLGH. IL-69] level2 AEE AollA] B} S716h=
HAOR UBiA ALK, 2 Lol LPSE IL-69 BHlE 74
UA 71117381, STRE 1.0 ¥ 3.0 mg/ml LPSE S5 IL-6

3.0 mg/meS
STRE= LPSo} 23] %7}% IL—6/] gu]g WA A B8
C}(Fig. 6)
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Fig. 6. The effect of STRE -on LPS-stimulated IL-6 production.
Production of IL-6 was measured from the medium of Raw?64.7 cells cultured with LPS
(1 we/m) in the presence or absence of STRE for 12 h. The amount of IL-6 was
measured by immunoassay as described in malerials and methods. Data represent the
mean + SD. with three separate experiments. ( significant as compared to control, *P
(001, +: significant as compared 1o LPS alone, ++ P 001)
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fi2e @713 Menispermaceae)ol] <8 odg] ol 4ol ©E
A A1ZQ] #BHT Stephania tetrandra S. Moore._OJ WA= AR
ot AL E, Picols BiieS ARE = &5F71F et 5 #l
KitBshe gs0] A2 Hhos # K?ﬁﬁiﬁ?ﬁ/\lﬂf e
o] A, KBS HEEmMHE Z8o] Art?.

B Slol A1 tfw, okdo] ATt "CB’}EE TREAI7]
= HEo| 23 MKBRRAIZIE as0l Aer, 3] slgsid
shklel JkigfErol St QAL W] #ol %\O“] Vb
IMERF, KHES AEJ) HSF 2EQ WUt #EEold

G(ER) S AASI AS6HEE BIRMRT} Aol #Esle] &
Hol fliEsuEst Sdoll AFF ARBSl R ESH. oles] BEE
LG BiE S7e 1B

ql719] JEOZ = pheanthrene alkaloid24] sinomenine,

disinomenine, isosinomenine &I} aporphine alkaloid 2A]
magnoflorine, tuduranine&3}, berberine alkaloid2A] sinacutine
S0] Aem, RIFECEE, LGRS, SUTAZE, dENE
ZHg, Mol gt 2R (R EY
Z31E, G4uSToA), SUALE, SHISARS ol YRIAATH?.
RS B5Eol sk AFRE 9 So] [HEs} WAl Bf
HEY Halol IS BFE RS 11X aUE BT, Y
o] BTl FUlElAY BRG] BE GNE vy o, 1¥E
Fhi7t Listeria monocytogenes ATCC 19111 & 191140) DH
SAAE 238 Ued g BBl 4 802 BiEY 25
£80] Clostridia W FQ AU A2l WEox TiE HI S
m, 2 E2 BEAIEEC] Gentamicin Sulfate 2 SHFE BHA] Q)
S AFFAIAHoll A H“”ﬂb AR A9 AskeE REE
S8 NHAITIH, 3 AAaRmES EHE BEHOF 7h44]
7 G50] ASE Bl vt lor, 417 S FiTst Zu) o

F5 #ollerel Clostridium perfringes, Cl. paraputrificum, Cl.

Horzlsl, F|MEEL, BHA
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ramosum, Cl. butyricum E9} Clostridium/&# 2 Bis. bifidum,
Bacteroides fragilis, Eubacterium lmosumol tholo] 28-=201x
a7}t 9eg Wik w8 AR TPl yrivt Eake
Shefo] ZHEEAEES doithks dTFE It BRI T 1S
U, B 872 ABFEOH BEFEE mouseo] 30Y7F Roidt A3
L&Y Y EEHSH FAlolA |F98 54 #Halv) ¢
Hus71E sl
A15HE 4~ (nitic oxide; NO)y= ROS9] &S S FE L-arginine2
ZEE] nitric oxide synthase (NOSs)Z ZAH8l0
radical 2, A ZUjollA 24} ASHEA=A EQ3 date
Inducible NOS (INOS)= @Al oz 4
constitutively expressed NOS (cNOS)&= A& oAl YelHo 2
ZZBFY. NOSs= constituent NOS ((NOS)9} inducible NOS
(iNOS) FA 5 7INE LE 4 Ae], oNOS o= A Z A ol
Z 5} neuronal constituent NOS (neNOS)QF WHn) A Zof &
MEh= endotherial constitute NOS (ecNOS)Z 0]248}F <NOSo]|
95k NOg 4 & 4R g4 Rdol £Q3t detg &k
AR dEA Ut olek= €] INOSE lipopolysaccharide
(LPS), interferon-y (IFN-y), interleukin-1 (IL-1)
necrosis factor-a (TNF-0)59] Rl=of Q&) tialMz, & HEsh
M ZE, I E, T EZ AZME SollA] AR CiE9 NO
AHshe ALE ¢EX Qrt. NOE HE 5y
g /e ALE ¢EAd o, AU
FEANEY ubal, shockol] Q3+ 3k
o) HHE AT 4 s 015R
RoZ Qed UV mE NO
septic shock, THIZ 2 WAL B FEUSZEMEY 7tad
Boll Wt AF7F sk o]RolA AL ALt

Raw 264.7 celloA} STREQ] NO HAHUAHEE BESY)

A

tumor

i

2 oo oo
P

rlr ok

So=NoILE =
$1510] STREEZ 0.1-3.0mg/mlo] SL& Al Zoll Hzlgled WA
T NOZE Z£E3Irt LPSTolAlE control#oll H] gl NO
9] A7ko] LPSsL AEH 0 Z &71519 2, STREE 0.1~0.3
mg/m¢ MRS A TolAlE AgATlol NOS dH g Ax5}
A #5121}, STRE 1.03} 3.0 mg/mE AMlgh A Fo)A =
18 h & 24 hold 395 NOGHAHE VJERNRITE STREZ}
10 % 3.0 mg/mé (18 h, 24 h)9] BTollA LPSE FEE NOZ
BHE Z4rlFl Rol, STREY MEEHOZ QIS
population®] A5lofj4] 71QIBIRA=AE B&8H| 25la], STRE
9 BT AIZME FTo| wil MIT assayS 4416k cell
viability 2 &3t HE 23 STREY] 1.0 & 3.0 mg/mlESE
= 62447 B¢ 2018 M EEAHS UERNX QM) olEis
A= STRE0] ojWdt AZEZE NOQ 44 od#lo] o250
12€ AAlehs Aol

NO 44 x| 7]zt 2t INOSHHEE O] BRAY g RAKSH
7] 98ld immunoblot analysis® 0]&3dld AlZZ AL
INOSEH 21 0] dIZke ARSI LPSHR|A] ol iINOS thil
o] s SEEUOLL, LPSol STRE 1.0 mg/mbe H x| &
Bl ol A= INOSY] 2j0] 01549, STRE 3.0 mg/mlS A

cell

ol

STREE BAIAMEIA] STRE &5 Q&2 F iINOSTh A9l ol
b UARJUTE STREG=ZC.F5= 1.0 B 3.0 mg
/meofl Al INOSEHEZ O] o= HelE Y o7|A &rh

COX-2= prooxidantt} TPA, LPS, TNFa, ROl E9)
proinflammatory stimulioff @l MEKK-1, NFkBS] #4318 &
Fokd 4= 10, prostaglandin synthesisE S7IA]H GSHHE
o olM E2F Idgg ™. B Monocyteo] 4] COX-22)
W52 proinflammatory IL-18, TNF-a&} LPS,
fibroblast growth factorgoll 2aiAl £71811, glucocorticoidS}
IL4, IL-130f Q8 WaEARZE SERCPY. 8122 COX-20)
HEIZQ] inhibitorQ] 7HEr2 PES9] XFY target moleculeo]
23 Ao, 2 A8t LPS Ax|A]0] COX-2 thajzo] Zst
A SEE, LPSo] STRE 1.0 % 3.0 ng/mS LPSE. 5%
COX28 SRYEHCE L4

TNFa= LPSYFSO] #Q U/WAZA innate immune
responseol] JojA] EQTF e Sk, Macrophage®@} mast
cello A EH]E]= TNF-aE tumor cello) AMZEHES VERIH,

agent®]

DEEEN vled BEEo Yo 2 Qs LPSE TNF-a
9] BH|E £ZAIZ1L, STRE 1.0 Y 3.0 mg/ml2 LPSE S5¢

-
i

NF-0Z 5% JEHCE FOAHUA ZAA1H

S, IL-1B+= monocyte, macrophage, B-cell, dendritic cell,
endothelial cell, neutrophili} hepatocytec|A] £1]%]1, TNF-q,
IL-2, IL-69} €A proinflammatory cytokine©.24A] ojg] WS}

A ZEET d@Tol ot E8) IL-1B+ T-cell9] activation,

B-cell®] maturation, NK cell9] activityS g gleit®. wak
IL-18  septic shock®,  burmn™, zlojal £ 59
ischemia-reperfusion  injury®9] A Qo]  prostaglandins,

leukotrienes, platelet-activating factor, nitric oxideE% /&
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