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Abstract

Effects of Moschus moschiferus Extracts on the
Inflammatory Cytokines Gene Expression of Murine Macrophages

Lim Seck-lin
Daejeon University Hyehwa Hospital

To investigate the capacity of anti-inflammatory cytokines and biological response modifiers (BRMs)
to induce IL-18, IL-6, TNF-a gene overexpression from mouse macrophages, we isolated the
resident peritoneal macrophages from BALB/c mouse (8 week old) and incubated for 6 h with
lipopolysaccaride (LPS) and Moschus moschiferus (MOMS) extracts, Analysis of inflammatory
cytokines gene expression was carried out by RT-PCR amplification. Amplified PCR products were
electrophoresed on 12% agarose gel, and the analysis (Ht) was used to 1D~density program.

1. LPS and MOMS extract treatments resulted in a significant decrease in IL-18, IL-6, TNF-
a mRNA expression level compared with the LPS treatment.

2. Among four sample of MOMS, Inhibitory effects of MOMS-A and MOMS-D for
inflammatory cytokines gene expression were to be fine compared with the MOMS-B and
MOMS-C.

According to the above data, Because the anti- tumoral and anti-inflammatory response
activities of macrophage are known to be dependent on the production of inflammatory cytokines
(IL-14, IL-6, TNF~-a) by macrophages, we suggest that evaluations of BRM for the reduction of
inflammatory cytokines production by macrophages are important for clinical application.
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& THEE, olzte kel AW <mmAkE
B> TEEEE, RANY, BALE, ME =
=&, g3 A%l AEeZ J|EH olF o £
ZMoM AFH fted X2 ke ¥FiT #E
Bt L, Bkl Eol7l FAEM, Fmis M@
B, BETHK 9 digol k. WEY AHE
€ muscon, normuscon, muscopyridane, sterol,
5- A -adresterone, ¥l ¥-& FH3n 2 FoAA
E 78 Zol® 7|7t Ut muscon®l ERA
ot} % gmmmy (PR E AN SWE 9
A &to BFS FIRE FF3n PEMER
& FEA7E FALel sled, B3 RiEst
LS FEWRS FEAMA R LR B
€ LEANVIBE BXY BEE 24N RE
FE 2Ago] Uen, 4F9 &AM F7ld Z
A HRiE, HEERC] Jdod, HAefAFd U
T AL, FEREMEH $AE Bl de Re
2 ¢geA Ad*?®, agstd d ERAN 4F
BEEE, PEME WRNATE, OEE ARRE
M, ARYE, EBAT 59 HFd 2HHEDT Ao
B olg} o] WES Aie] AWM S B
JAe] dal $&8Ho ston ooz ohd
A 77t ASHR U Ad A3 4F5E
ol AU LA L WU A d¥e A7
o] F8 EFFE {KFYAAQ interleukin-14
(IL-14), tumor necrosis factor-e¢ (TNF-a),
interleukin-6 (IL-6), interleukin-18 (IL-18)%¢
Ze] @Fo An, O B FFH-Ee ¢
Aol FRY BANEGA J1AY AAAEl ¥
HAA HAGY, ol @ FFuE Kol EFAEY
HYAAL A7 HAHAY FrlEol= wAY
(rheumatoid arthritis), ©&4 &% (multiple
myeloma), BAMEF (plasmacytoma), FHNE
(glomerulonephritis), 474 A 94F (cardiac myxoma),
renal cell carcinoma, Castleman ¥, Kawasaki 3
8, @uiobvzt HEAY HIH (A&, g2ze
oy, ttaAdAsE FHAY dH9ENTFAE A
)Ee] AW FFuE AlelEslS WYY @
A7t egge 7Hdel Be @4l AFHL %
3®,

HI9 YAEE AFelA dFRHE R EFY
9] #YAE dAste AANRAY €3 (biological
response modifier; BRM) €377t #e] RuHmn
0¥, B AFeME e BRYJAEZE
primingAl 8 + &3 2H lipopolysaccaride (LPS)
B AMEE dFERY MO EFNY HJALE
FE&AD, AGEFEES o83l Y B
M EANMN AFRHL HolEFIA FHY YL
gA&E ATE 8t Fv slE AIE A7l
o] & Hmalna §r}

O R &

1ok 3 oA
1) %A
£ Agel ART 43 F 9 Alge gAdgn
& oM AEEHE Ag FAHEA AHE
st}
Table 1. List of Korean traditional medicine
used in this study

w . % W3
Sk 2 £
MOMS-A
A Moschus moschiferus MOMS-B
(MOMS) MOMS-C
MOMS-D
2) Al 9 717

Diethyl pyrocarbonate (DEPC), dimethyl sulfoxide
(DMSO0), chloroform, RPMI-1640 i<}, isopropanol,
ethidium bromide (EtBr), dulbecco’s phosphate
buffered saline (D-PBS), Lipopolysaccharide (LPS),
magnesium chloride (MgCl)€ Sigmarl(USA)A
¥ AHRd9don, Tag polymerasest deoxy-
nucleotide triphosphate (ANTP) TaKaRaA}l (Japan)
AES, 9HAIAEL (moloey Murine Leukemia
Virus Reverse Transciptase ; M-MLV RT)$}
RNase inhibitor¥ Promega*HMadison, USA) A
%8, RNAzol®& Tel-TestAl (USA) ME&, S8
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o}¥¥ (fetal bovine serum, FBS, Logan, USA)
< HycloneA}l (Logan, USA A&, 183 agarose
(FMC, USA)E & AH88la, 7]ef 4yt A&
58 AlYg AbgstdT.

B2 dAFo] AEH"H 7]7]E bright microscope
(Nikon, Japan), inverted microscope(Nikon, Japen),
spectrophotometer(shimazue. Japan), CO; incubator
(napco, Germay), imager II photo-system (Bioneer,
Korea), ¥41#27] (centrikon, sigma), bio-freezer
(Sanyo, Japan), Primus 96 thermocycler system
(MWG Biotech., Germany), ice-maker (vision#
) 59 Ag AHgh

2. 58

AYFEL st FaoA F9I% BALB/LC
878 =3 AFHE BEY Uol Adge 4A 253
Agd 840 A F ALY, FEASR
Aol ZA & conventional system2.Z 22+2TC, 1
AF 124HE 200-300 Lux® FPEtD 1241+
BE Yg Agsiddn ARy ngAME(2YNE
22.19%, ZA4 8.0%, A 50%, Z3HE 80%,
ZF 06%, 2 04%, AFAL FAA FANSG B
& 2§83 Fd38dh

KL

) A2 R F|

4F 59 AE 77 248 F DMSOOIA |
AIZE ol 9l & fejo}l¥A HY RPMINGA0 W)
Geofe] slMEdrt o[FA oA AIFFEEE
Aol AFR-37] W 045 m filter (Millipore,
USAYE " st

2) B2 Az B R WY

A% 8%F¥ BALB/c 439 HZ ice-cold
D-PBS 10 miZ Hojd & AXE Z& F &
Boldy ZAY RPMIIGA0 WlFHol A 2417 v
stelch wikg ool REAHA %& AEEL D-PBS
2 AAsn 23E AXEL 24 well platedd
1x10° cell/well2 ¥5% % penicilin (50 U/ml)
7} streptomycin (250ng/mb)o] X§E S-ejo}EH

¥ RPMII640 viFadol A wFaledch

3) AHEREE A

D 48 BAqYAX 23 g A

WE AF AR AgEEE (200 w/m,
100 pe/mé, 10 pe/mé, 1 pe/ml)s-S A2z, FEAY
1AIZF & LPS (10 wo/mD)E BA wigstd 5/ &
wjoF AHgel-g els PBSE 23] M¥siith

4) AHA-FHES A4S (RT-PCR)

@ RNA £&

WFEE & 43A4E AAY F RNAzPE ©]
23l AF uyHREEg EHEY ¥ RNAE &
Z8= $ye 989t RNAzoIPE 1/10 $o=
CHCl3 (chloroform) (40 #£/400 4 RNAsol®)& 4
& ¥ 15 27 Vortex® E@stn 4§ (ice)oll A
15%37 WA n&g4die]r] TR 15000
rpmoll A 1587 448§ F 43AE FHay
% ko] iso-propancl® EFED HHI] EE
Foh, azlm n£PAEEr] 4CE 15000
rpmell A 1587 fA R F FFAE AAS
3, 1 w9 80% EtOH/DEPC DWE Y 4%
vortex¥ 15000 rpmollA] 1587 YA sln 4
Z9g Al AAY speed-vace 2 AZRAAHTH
DEPC/DW (0.05%)%2 % total RNAY diethyl
pyrocarbonate (DEPC)E A& 20 uel FH4
o] ol RT-PCRel A-g-&h4ic).

@ YAA-FHEL AHE (RT-PCR)

o MA} (reverse transcription) ¥W$& FuH®
total RNA 3 m@& 75TA 5% F¢ H4
(denaturation) A 7] i, olefl 25 x¢ 10 mM dNTPs
mix, 1 #f random sequence hexanucleotides (25
pmole/ 25 ), RNA inhibitor24] 1 ¢ RNase
inhibitor (20 U/ue), 1 g€ 100 mM DTT, 45 £ 5
XRT buffer (250 mM Tris-HCl, pH 83, 375
mM KCl, 15 mM MgCI2)& 718 ¥, 1 we
M-MLV RT (200 U/ut)E ©tA] 7}8l3 DEPC A
e FFHFRM HE F9U 20 @t HES 8
ek o] 20 w9 WHE EFAE F AL H 2000
rpmel A 527 YA RAA3A 37C F& FRAA
608 Fob wreAlA first-strand cDNAE €A
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&, BTAM 58 T FX 8 M-mV RTE
B@As A7l F Aol ¢BEE cDNAE polymerase
chain reaction (PCR)®ll A}g3l% ),

® cDNA PCR

PCR2 Primus 9 Legal PCR systemn (with high
pressure lid, MWG in Germany)& ©]8-3tc] ¢4
A-FREA AHNEE FHIATE gL o]y
B9 3 e cDNAE FYoz AMgstn, FHd
& primere A -actin, interleukin-18 (IL-14),
interleukin-6 (IL-6), tumor necrosis factor-a
(TNF~a)& $%317] 91814 sense primer (20 pmole/
)%} antisense primer (20 pmole/p) g st 1
WE 71Ea, A 3 ul 25 mM dNTPs, 3 € 10X
PCR buffer (100 mM Tris-HCl, pH 83, 500 mM
KCl, 15 mM MgCl), 282 018 u Tag
polymerase (56 U/ul)& H71 & HF F97b 3
W HEE WadFHTE 7181 predenaturation ; 9
5T, 5%, denaturation ; 95°C, annealing ; 55T, 1
¥, elongation; 72T, 1%#& 25cycles® F
postelongationg 72TCelAl 38 FHY ZyHeg
PCRE #8315t 2 PCR productst® 20 ¥
1.2% agarose gelol loading®te] 120V 2gol4 20
B A9 EE B5to) #Askg.

Oligonucleotide®} 97IMld& &3 2o,

IL-18 &, sence oligonucleotide,5' ~-CCTCTTCT
TGAGCTTGCAAC-3'; antisence oligonucleotide
5'-AGCCCATGA GTTCCATTCAC-3'. 1L-6%,
sence oligonucleotide, 5'-CCGTCGATAGTGGCA
TCCATGAAAC-3'; antisence oligonucleotide ' -
GGACCAATACCTGCTATAGGG-3 . TNF-«a &,
sence oligonucleotide, 5'-AACCCTTACTGAACT
CAGATTGTTAG-3'; antisence oligonucleotide 5
'"~"TAAGTCAGTTTAAATGCTTAGGG-3'. B-a
ctint=, sence oligonucleotide, 5'-TGGAATCCTG
ATCCATGAAC-3'; antisence oligonucleotide 5'-
TAAAACGCAGCTCAGTAGTCCG-3'.

PCR product®] %€ Windows 1D main prog
ram (AAB, USA)E °]-§8to #Hughk (height, H
ez &3s.

. B #&

1L AgRaEs g3HE AolEFA fAx
g8 A 5

1) Abg-A ¢ At%-Be] E 3

Adae] EZdHAEe) AlgFEES 100 ug/m,
10 wg/ml, 1 pe/mlZ M| ¥ F lipopolysaccaride
(LPS)EZ AFst] AFHE AolEFAe HYA
g FrEt, AlgFEEEY 9 dFHE Ko
E7lolel A oA AoE B¥saA 8
ek 2 B AgPE 9fF dFRHE HelE
74Q1% IL-189 FHAEHE Table LAXAY
Hx£F (ControD®l Higt (Htiel 22503, A}
Fg-A HEF& 100, 10, 1 F=(ug/mhlA Zz}
14, 16, 1872 VA% AAEIA7L Yebldch =3
IL-6%} TNF-o 32 @dME d2F (211,
2200°) wlsted 100, 10, 1 HE(ug/mD2 FEA
A FAA ¢HE AAsAT 28 AHG-BE
IL-189% TNF-a ##2} ¥8& 100 gg/mloliA
A FH2 dd AANARE JeNAZ, IL-6
FHA 4HEL2 100 p/mist 10 pe/miol A F32
wE AAERE BEY ¢ A (Fig.D.

2) AVE-C ¢ Al%-De} &3}

Table 2& A#o HEAAHAHE AYZEE
€ 200 pg/ml, 100 gg/mi, 10 gg/ml, 1 pg/mlZ A
2§ & lipopolysaccaride (LPS)E A= 3¢t}
2 3 IL-14% IL-6 9o A ¢&L Alg-C
Helde] 200, 100, 10, 1 FE(ug/mhoA AAXE
7t giddvh £% TNF-a F32 ¢HAME o
FTo) uldhe] 100, 10, 1 FE(ug/mDel % XA
AY FH2 ¢HE AAMETAZF UL, 200 ug
/miel A ghol diz o] nlate] 50%< AAEHE
VERRRICE AFEE-D Al PellA IL-14 fAAg
& 200 pg/mic A FHA G I LANE Je
WL, IL-69F TNF-a 22 ¥¥8& 200 ug/ml
A FAA LEE FHY AN, 100 ug/ml
% 10 p/midlME @AY {12 48 dAEHY
& #3% £ AN (Fig2).
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Table 1. Inhibitory effects of Moschus moschiferus - A and B
(MOMS-A and B) on proinflammatory cytokines m-RNA
expression level in mouse macrophage following
treatment with LPS

LPS Cytokines m -RN A expression (Ht)
Group (ng/mb)
H B-actin IL-1p IL -6 TNF-a
Control 10 214 225 211 220
Moschus 100 2158 14 12 13
- A 10 10 213 16 16 16
extract
(hg/m1l) 1 215 187 15 17
Moschus 100 214 12 89 18
- B 10 10 218 174 42 201
extract
(ng/ml) 1 217 208 199 211

Mouse macrophages were pretreated with various concentration MOMS-A
and MOMBS-B extract (100 ug/m1,10 pg/ml, 1 pg/m1l)in the presence 10 pg/ml
LPS for 6 h. LPS and MOM S extracttreatments resulted in a significantdecreasc
in IL-1B,IL-6, TNF-a mRNA cxpression level compared with the LPS treatment.
Amplified PCR products were electrophoresed on 1.2% agarosec gel, and the
analysis (Ht) was used to 1D -density program. The other methods for assay were
performed as described in M aterials and M ethods. The gene expression were
observed IL-1p,IL-6, TNF-a mRNA c¢xprcsasion and internal control (f~actin) in
mouse macrophages.

IL -18

IL -6 "4 62bp
TNF-a -=300bp
B-actin —— 548D p

Fig. 1. Inhibitory effects of M OM S-A and B on proinflamm atory
cytokines m -RNA expression level in mouse macrophage
follow ing treatm ent with LPS
M ouse macrophages were pretreated with varions concentration M OM S-

and M OM 5-B extract (100 pg/m1, 10 pg/m1i, 1 pg/ml)in the presence 10 pg/m1 LP

for 6 h. LPS and M OM 8§ extract treatments resulted in a significant decrease in 1L
1B, IL-6, TNF-a m RNA expression level compared with the LPS treatment.

A mplified PCR products were electrophoresed on 1 .2% agarose gel, and the

analysis (Ht) was used to 1D -density program . The other methods for assay were

performed as described in M aterialy and M ethods, T he gene expression w ere
observed IL-1p,IL-6, TNF-a«a mRNA expression and internal control (B~actin) in
mouse macrophages.

A
s
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Table 2. Inhibitory effects of M oschus moschiferus - C and D
(M OMS-C and D)on proinflammatory cytokines
m-RNA expression level in mowse macrophage
following treatment with LPS

LPS Cytokines m -RN A expression (H t)
G roup (sgim 1) .
p-actin 1L -1 IL -6 TNF-a
Nottreated Q 201 120 122 138
Coantrol 10 202 169 146 148
200 201 145 126 70
Moschus Y - 203 152 134 121
extract 10 208 158 136 102
(ng/ml)
1 204 161 144 130
200 201 65 i9 15
Moschus 100 o 202 148 101 75
extract 10 2058 136 78 60
(ng/ml)
i 200 133 145 124

M ouse macrophages woere pretreated w ith various concentration M OM §-C
end M OM 8-D extract (200 pg/m1l, 100 pg/m1, 10 pg/ml, 1 pg/ml)in the presence
10 pg/m 1 LPS for 6 h. LPB end M OMS extract treatm ents resulted in a significant
decrease in IL-1p,IL-6, TNF-o mRNA expression level compared with the LPS
treatm ent. Amplified PCR products were electrophoresed on 1.2% agarose gel,
and the analysis (Ht) was used to 1D -density program . The other methods for
assay were porformed as described in M aterials and M ethods. The gene
expression were observed IL-1p,IL-6, TNF-a mRNA expression and internal
control (P-actin) in mouse macrophages.

MOMS -C MOMS -D

1090

]
-

3
M N C ~

lL-lﬂ ~a--361bp
IL -6 e 4 4 5b p
TNF-a ot 30 0b p
B_actin ~o— 548bp

Fig.2. Inhibitory effects of M OM 8-C and D on proinflam m atory
cytokines m -RNA expression level in mouse macrophsge
follow ing treatment with L PS
Monse macrophages were pretrentod with varions concentration M OM §-C

and M OMS5-D extract (200 pg/m1, 100 pg/m1,10 pg/m!l, ! pg/m1)in the presence 10

Hg/m1I LPS for 6 h. LPS and M OMS extracttrentments resulted in a significant

decrease in IL-1Pp,IL-6, TNF-a mRNA expression level compared with the LPS

trentm ent. Amplified PCR products woere electrophoresed on }.2% agarove gel, and
the sanalysis (Ht) war used to 1D -denwity progeam . Tho other m ethods for ssany were
performed as doscribed in Marerials and M athods. The gone axpression were
observed IL-18,IL-6, TNF-a mRNA oxprenvion snd internal control (B-actin) in
mouse macrophages.
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AgFEEe]l 4H dAHES 4F FE Ao EFNA KA GH vAE 4y 7

Iv. & %

RES IHER RAMY BEQE, og: &
TR <jRAER>V A “WEolgE: o]go
2 Ag 2AHAT. 2 F <EAMRE>NE “¥
XF", “BE o2 <KEME>E “WHEE"le}
B 59 Figol AT EEL LEFEolnz
<THBAER>NME hERAMN, ML) A
tha 7AEe glow, Em: duvale £y
o] nFE EEHo| glov 53 F3 #io] o
g B¥stn gluh ¢ BEY KRG 1LAR
B AlZstal hgs) 197110 o] HEiF ol
RO Abgg & FulBo] WA mT Wolx
I grol EAAAN ¢S KAV she] FHEF

T F2 AZLU1A~2H) BEF Aoz Mg
) BEY BUE <EAERE>NN “NERE
FEMTEY, MEFR, Fukdt. g s g
S KRIGHE EES R0l BES AAT Eh
el EFITE gl wolun, thE oFnp Ax
Y Holu} Aol Welsw stdsME o
T, BEMS ARsATst FAsE AuAA
F 2 "9aE Avn s WES Mok A
HEw <ERAER>AN F@oz JAE olF
Aol gREe] BxAMolA sk ¥aln #e B
Rog AHst] @A7A ALgsn Yew o
7 <BEAE>AA BWES ksl HEKE A
Ui gle Rez 7lAsol gle MolUrh WE
o B <BREAE>NME BAREOZ A
dglon, <KERE> <HEEE>IME Mo
2 Meddn, <AEFF>AME L FRoz
7N, <ABEE>OAME: BAE, FUBRRKO
2 71483 e Aoz Hol oy pRPe B
ZAMOH Ao 1268 RFo] AdE RO 4y
Aod, out Mool oA <HEAFH>AA D,
B, FRo2 JlAstAY <hEE> JhERmB
WEEEK>, <hREMHAD>, <hEARFHER
B> Fo] Ao BAAMAAA L, Moz &
I E Hog Mol fUEMERE FREAIE
3 LmEe] YA&HAEY FAHe FAewm

& HEHE xBdezMe dEg Bxsn

© Aoz Alsdv. BEY A5 <@RAHE
R>ol X TEMER By EEOE MK =
=8 Fa AR olE <ZWHH>AMNE LI
298 BAME, BE+TNEE AFNCD sigen,
<HFETHRE>ANM = RERHE, 2B va 5
& AP Yo, <BERAE>AMNE HA
% THERE Asdvin sigon, <BEAM>
oM BEERE AHBHEE a5tz sigde
H, <KEME>ME JBHER, BRK SILE %
AR AARARS s ddon <HE
HE>M = RLEM, MK MNaditn sge
o, <AEE>ANME —§9 BEEFREREXE
WEFEEE Agdvtn sigos, <KEHE>
M HHE HR BAICOL sgoy, <kE
> AA & Kb 3 B SR I 5 R IR R
o ZlAsa givh a@a, dole] A E duE
R BFEAE HACHATA 9 2, Fu
REFER, HKE HEFR, 943850 g8x
AMOZHE BEEFROR 9 mMERGERER), S
PERERK, W, WRHTE, LESm H2YE3s
T, WS, BEER, THEG, FrigAEA o4
A, AREL, B, ME, B2 A% BE L B
7, BRERT, Wh2ER, G2 ouhs o8 dhd )
7HA RYUAVE WEHA £RAHT Jon HimH
2x 8HL U BEFS RARL H%s A
ol wel ta Aolrl oy, Yy oz 003~
0lg AEE 71 wol AMgsla e Aoz ¢
A ded, Bolx: § W HBgFol 1g8 Yo
Fon HE olu AME H8sn MmEE A}
817 ¥R, AHHCREE AMEET gt BEY
RAA ol BE ¥ WA & A2 BR
EHAAM M FFoln MK TEEPS
dosl7] A$22 53 MERAHdE £8 AL
FHEUL, B <KEHBE>ANE BF KRl
APBBAKTY DR stgen, a9 Ade <o
ool ME FEHEY SHBIRINY StsiEe
2 Ay BEE, WRRE, mHaEEs AHRe 39
o3 st FiE, MR, BREYE ZF Aol §
thi FgE v
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Addy g Eoldye] AYdAe dFE A
o] E7}¢(cytokines)ol &L 3t @¥A T EE
o3 vijgch AddAYe] HABse AlEAY
& Zz el A A4 ¥ (mononuclear phagocytes)el
o AMEzz FF 2719 (monokines)o] 2
BE7|E @tk AolEFRIES AXe €4, F4
2 BEE FANEEAN A4y A% 9 2
Teol & ¥k opz g W9 pathogenic
mediator24] 2Hgsted el dA W Afol #
Aol g Ut IL-6% cardiac myxoma,
cervical cancer, bladder carcinoma, multiple
myeloma FolAl IL-67F diFe s FulEv olF
tumor AE2  A7FAQAAH autocrine  growth
facto2 AE#HTR RIHJAGT® B Aze
A7) ME 2 A F(silicosis)H B WS (liver
cirrhosis)& model® ¥ ArelA e IL-67F w4
dFolv AL Fol 2% HAFHE o2&
Z9 factord] ROz wagen® ey g5
FoAM IL-67F SFFAE A7MEH] AR
Agete Ao el o Age] WA
Za9 488 e AL YFadd? w8 2
U HAFE #Aste IL-14, IL-6, TNF-a
€9 d73H, 4524 FHY v¥F/qHARE
oA oz IL-18, IL-6, IL-8, TNF-a 7} &
v Ey EulE FFNe AoEF fioq &
/A EG IFTFA dFHE EEY
superoxide anion(Oz }¥ H:x0:% reactive oxigen
species &} lysozyme%-ol A HE EH7 454
& W W, IL-42 olE 454X E AHug A
+ dFHL BFdEY 440 AdAEx: YR
t.*® Gonzalez-Ramon 5*'€ 13} hepatocytes I
X 9 kuffer A ¥ E WUYH F LPSE AF3to
acute-phase proteing AJ4tsled @ZFukg Mo|E
7iele]l Bulg ZF7ANAT C. QesVe 44
alveolar WA ¥ LPSE A3 F nitric
oxide, IL-10, methyllisothiorea (SMT) Z#x
S-nitroso-N-acetyl-{penicilliamine] & | &) &}
IL-18, IL-6, TNF-a 9 #34 ¢d& JAAAA
gn  radgd™®. THP-1MEE  AY
monocyte 52 JF5HHE AelEgQl LR E

lipopolysaccharide (LPS)e] 2}=t0.2 #goz A
AbEl i1, microglia~like morphology® Ho| primary
human microglia® =2W& ATt ol
Bianchi¥*'2 guanylhydrazone® Al 4
proinflammatory cytokines5% AAAIRin B
28} Fiorentino5X & A3 B4 A x|
LPS& 233 3 IL-18, IL.-6, TNF-o 9 A4
€ A% A% 1L-10°] proinflammatory cytokines
& ARt Rusdrt B dFdN 4FF9
Abeko]l wf 2 M ¥ proinflammatory cytokines
o] A ddg AAEARn, AHFF AISF
3 g E] e Aoz veh AFgEPILE
FHHE wusE J|Eoz 1YY 5 YR
2 AlaEd.

V. & @

BH e BERUNAAEE &5 Boletd AgRE
Bo] g dFutg HolEFR A 2HE B
Astgeh ol ¥ AgFEEC HYoz WA
7 AFHAMEY IL-18, IL-6, TNF-a #3%
dH-g Asle AAEHEH (biological response
modifier; BRM)2A ¢ A& #3 5= AU

L AgFEEL 479 yHxe LPSE A
it # AAE dFRE Ao EA
(IL-18 ,IL-6, TNF-a)9 #HALdE o
A 5t o,

2. 4 FF AT AE-AY AF-DAAM o
¥e fAAEY A ¥dzE BB &
ATt

ol 49 AEATAM HYHAE} Rele FFF
IS HEo M FFHE MolETUSY
A A wHgE g o Alge] BRML
A9 Ate 44y 8ol 7Y
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