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Abstract

Although the introduction of antibiotics more than 50 years ago resulted in a
dedine of sgpgis-induced mortdity from 55 % to goproximetey 35 %, there has been
no sgnificant reduction in the mortality of patients with seps's Snce the introduction
of antibiotics With regard to trestment modalities for sgpss and septic shock,
glucocorticoids have been used for along period to treet sepss. However, it should be
noted that the condusion of sudies of VASSCSG (1987) and Bone & d. (1987) has
shown that the use of high-dose glucocorticoid thergpy did not reduce mortdity
sggnificantly in patients with sysemic sepds. Therefore, the development of new
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anti-sepgs drategies or new anti-inflammatory agentsis an encouraging job. Houpo, a
Chinese herb, has been used in the treetment of abdomind fullness and chest tightness.
Recent reports indicated that honokiol, a mgor phendlic condtituent of Houpo, has
antioxidant and anti-inflanmatory effects However, the red pharmacologica
mechanism and in vivo effect is fill unclear. Therefore, the potentia of honokiol and
magnolol to develop as an anti-inflanmatory or anti-sgpss agent is vduable to
invesigete. The main item to be performed in this research project: To invedtigate the
effects of honokiol and magnolol on the regulation of effects of lipopolysaccharide
(LPS) or/fand grinterferon in the synthes's and release of inflammatory mediators in

macrophages and mesangid cdls. The results show that the production of nitric oxide
(NO) induced by LPS (10 ng/ml) in RAW264.7 or LPSt+ grinterferon (100 unit) in

mesangia cell was markedly inhibited by honokiol and magnolol. The efficancy in

honokiol treetment is more than in magnolal. Furthermore, the induction of inducible
NO gynthase (iINOS) and cydooxygenase-ll (COX-II) protens triggered by LPS+
ginterferon in mesangid cdls, was markedly inhibited by honokiol. The dosage of

magnolol and honokiol using in this sudy did not induce cytatoxicity in macrophages
and mesangid cdls. Theseresultsimply thet the active condtituent of houpo, honokial,
may have potentid to develop into a nove anti-inflammatory agent or anti-sepsis
drug.

Keywords honokiol, mesangia cdls, inducible NO synthase, cyclooxygenase-l

(sepsis)
(Chaudry,1999) Hemminki and Pagkkulainen (1976)

(VASSCSG,1987;Bone et d.,1987)
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70 % (septic shock)
(Natanson,19949) (
, lipopolysaccharide, LPS)
cytokines
(Rietschd et d., 1994)

(sygtemic inflammeatory response syndrome, SIRS)
(Natanson et d.,1994  Mayeux, 1997)

LPS LPS
colony-simulating factor-1 receptor (GSF-1R)

(NO) TNFa IL-1 IL-6 cytokine soluble
cytokine recepter (Evans, 1996;
Baccarini et al., 1992)
(mesangid cdl9)
LPS
(NO) cytokine

(Magnadlia officinalis Rehd e Wils ~ Magnolia obovata Thunb)

(megnolol) (honokiol)
( ,1985 ,1985
Wetanabe e d.,1983)
(leukotriene) (Hamasski et d.,1996)
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LPS LPStinteferon g

Mosmann
(1983) 10°/200 nh ( RAW?264.7
MESI3 ) ( )
100 nh medium 0.025 mg/m MTT
([3-(4,5-dimethylthiazol- 2-yl)-2,5-diphenyl tetrazolium bromide]) 4
DMSO 570nm
MTT formazon
DMSO
Nitric Oxide, NO
TNF-a
200 nh 10 mGriessregent A (0.33%
sulfanilamide 15 % acetic acid) 3 10 nh Griess reagent
B (0.133% NED [N-(1-ngphthyl )-ethylene diamine dihydrochloride]) 10
550 hm
nitrite NO nitrite
nitrate Griessreagent nitrite
NO
INOS mRNA
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(iINOS)

NO
RT-PCR INOS mRNA RT-PCR primer
(CLONTECH, U.SA) (
3X10°  LPS(10 nyml) (1-45nM) 6 Trizol
reagent (GIBCO-BRL) totad RNA SuperScript 1l reverse
transcriptase (GIBCO) (dT) primers cDNA cDNA
AmpliTag(GIBCO) 4 dNTPs MgCl, primer (macrophage iNOS
amplimer set, CLONTECH) Perkin Elmer DNA Thermd Cycler Modd
480 PCR (ethidium bromideganing)
Tumor Necrosis Factor-a4 TNF-a
LPS 10 ng/ml 0210 nM 2
6 13 50m sample volume
rate TNF-a ELISA kit R & D system TNF-4
Wedern Blot INOS
(COX-II)
(INOS)
(COX-IN NO
1 cdl lyste cA.Tota cdl lysate
1.2-1.5x10° cell/dish 6
PBS 60 nh RIPA
buffer policeman rubber eppendorff tube
20 10000 xg 4 5
BCA protein assay kit -70 B. Membrame
fraction & cytosol fraction of cdl lysae Fujihara (1999)
4x10° cdll/dish 10
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PBS IxtrypsnEGTA
3 lyss buffer for PKC 100,000 x g
4 32 cytosol fraction
1 % triton X-100 lysis buffer for PKC 20 14,000 xg
4 11 membrame fraction BCA
protein assay kit -70
2. : 30100 ng cdl lysate 1710 10 x DS/
protein loading dye 100 10 sample
dacking gd  wdl sample
protein marker protein
electrophoresis running buffer 65 mv dacking gd
85125 mV Sample

3 MM paper od od
N.C. membrame od

chromatography paper
protein eectrophoress transfer buffer 400 mA
2 N.C. membrane  Amidoblack
(Immunaoblat) :
N.C. membrane 3 % BSA in 0.1 % PBST (blocking buffer) 50
primary antibody (monoclond (INOS),
(COX-II)) 4 0.1 % PBST
15 3 secondary antibody 1 0.1%PBST
10 7 5 ECL subgrate(A B
=1:1) N.C. membrane X-film

meatSEM  n 6 Students  T-test
P<0.05
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RAW264.7 MESL3
(LPS, 10 ngy/ml) (interferon-g, 100 U/ml) 18
(D) LPS20ngml) 18
( 2 (0.25-1nM) (InM)

(10 ny/m)
TNF-a ( 3

(10 ngy/ml) (100 U/ml)
(iINOS) mRNA ( 4 (COX-II)
( 9

(6

LPS LPS
colony -dimulating factor-1 receptor (GS—1R)
(NO)
TNFa IL-1 IL-6 cytokine soluble cytokine
recepter (Evans, 1996 ;
Baccarini et d., 1992) (mesangd cdls)
LPS
(NO)
cytokine (Trachtman et d.,1995)
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MESL3
(honokiol)

(leukotriene) (Hamasski et d.,1996)

LPS LPStinteferong
i N O SOX-II

LPSt+interferon

LPS LPStinterferon g
i N O KOX-II
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