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(degradative enzyme), &4 A2 F7HA|(bioactive lipid intermediate), ¥IA WA AFAF(transient
reactive oxygen species), WX --(sensitized Imphocyte)?] XA & AlXu W37} dojdrt, R A3
A= Wil Hgo o) AEEAH L AEARHe] dojudr. A& FHEmAE F
prostaglandins(PG) ¥} nitric oxide(NO)&= L 2 59 o] o mANELR dHA 9

At
AFolY TFES x2dd= FE T MY &3 AMEHE FEQl v zHREo|=A 9F A 3HA (nonsteroidal
antiinflammatory drugs) (NSAIDs)i= el PGE A4d38k= COX(cycel oxygenase)E Aoz o z4S
LERUE ] o] A4 C0X-13 COX—294 7R o] A & EA Gk Aol WE AT, o]F C0X-12 A/ Hol
A9 A A, AgdA AE e 289 2l 2Ed {Oﬂo}—“— PGH A/doll FHofsh= sl vk
3, COX-2+ 73%“1]:}01]*%% IO T vl 2oy ASTAHAMEA o8 A= (cytokine, endotoxin,
mitogen)oll o3 = WHEHo] FFoly ATl #IAs= PR Al gtk ®ESE nitric oxide

)
synthase(NOS) &= E#9] 714X (vascular tone), 217 A (neurotransmission), A7 L A Eo] Al 34
Az B, T3 2 T NE 37 &, 9%, ¥ 5o Auksd A yehdd. AAEA
NOS(Neuronal NOS)¢} W®]/d NOS(endothelial NOS)&= A&l ZJefelA &A™, wHH INOS(NOS type2)+&
LPS, Ate]E7FQI(cytokine) Tl <3l %= EdH.

8 F(Sepsis)S 7| T FAS(multi organ failure)d] 713 2 Q9 3=, oA w =
(e}
&

Atk -4 wrEPoke] i whe] 40 8 491 LPS(lipopplysaccharide)= =§ &
adow dHA sivy. @AstE A A E(macrophage)= A5 W&ol wolst th

gk Aol E7FSl (cytokine)
< Aol E3AC Rt A FoA BAste A EG JdFS vt ay-34 dE el 74
9 (outer membrane)®l LPS+= W]/t A A2 9} & A9 A X (endothelial cell)d 7S bt Lf5= Al
X5 GASAII A A Fo A AAAR] WolE doith. LPSE NF-kBF MAPKS] &4 3tE - %38h= signaling
pathwayE A2 sl Aoz 4HA gvh. NF-kB A3 kB2 serine 7] 329} 36W 0] <l4tslo} <l
k3ol o] & ubiquitination, IkBe] &, Zro] S=vWk¥l NF-kBe] EH] % o]5S d@=v
AFe] EFFl(cytokine) o]} nitric oxide(NO)oF 22 HHF wiNEde thde d5d3dA FF40 988
shoh, sfE el A, NOO| B IS Ao &4 7MY Sash S W= 29l 6Puri 01741] 9}5}.
mitogen, cytokine®]U} ¥FE|go}e] LPS9} o] AT oFr|sh= A=l o8l dlAMEZ=
=

o S8 dolHd ofshy o]k (0X-29F iNOS= W2 -
o7 O]'Eiﬁ 0101 COS_ZQ,]_ iNOS7} oﬂz—r o]—o uloﬂ,q %ﬂfﬂ'
H4E 9% AAES 288 5 JoH LPS A FFuS

=
3h, FAA Ed 2 SA I 22 b X V] ¥WEE ofr] gt MAPK pathway@r MAPKOﬂ o3 wizf® A
A= yERAS WAL Kol FE A o 7= NF-kB/ROS sensitive W7} ol &4 <l A3} LS (redox) o

2 e F 3F v gl wlEvtlo]ol A A (benzodiazepine) AL 9]
AAaRE 7HA = 24 vtEH (nidazolam)©] A5 2 X2 aH4E 7o AHEES Hx2 24381
Zo] Ats Ay o wtwS A5 FHAh
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b dsolA BE 2 9%

T =1 T Sl o = =1 b i B3}
Eol &3 Ao},
B oatgo A A7) dFfke] A= @ iNOS(inducible nitric oxide synthase) %+ C0X-2(cyclooxygenase-
2) ARl THAA @ NF-kB(Nuclear factor-kB)<] & el @ NF-kB p65(Nuclear factor-kB p65)<] A3

29] o] F A @ MAPK p38(mitogen-activated protein kinase p38)¢] ¢I4tsE A4 == 6 A4 A

o
dAAE S8 o]FoAAE Ae SHLE F.

w gl oF fAEH xAEA vivEHe] FaEEFE 0.001ng/me~0.01ng/me]l Z el HigHA st}

=
wodgol o9 epAleta 2y Bo) AHgEE vthEde 4G ENE A5 el gt ge Aol Faw

A A E Akl F b2l RAWZ264.7 cellS o] 8&3}9], western blot analysis® E3] wthZEwo] Mitogen-
activated protein kinase®] 283} <15 w7l 4 (proinflammatory mediator)el WA= F&FS SAHAT.
Nuclear factor-kB(NF-kB)2] &Ad3}le} NF-kBS| p65 AEFH ©l&S  luciferase assay®} ™A E3)}st
(immunocytochemistry)S o] &3t  FA3FAT). XA 4 (superoxide)d]  AAAEZE |

chemi luminescence® ©]-&-3lo] F A3} T}.

ucigenin

)

o] A8 A, vpEZLS LPS(lipopolysaccharide)ol] 93] =5+, (0X-29F iNOSY) HYxHE& & oF
A (F 3~30u) o2 AATHe Flstirt. HEZE LPSAl o3 fr=¥ TiB-a o] wa ok NF-kB A} &4 oA] wt}
Zibell o8 oA E AT NF-kB] p65 A EfHe] AEF o] o)F e wtkEte o3 AsHAt. ¢E
VTHE S p38 MAPKS] Q1Abshel LPSell ofs) s e @t A AATE AU

EF B ougel mE SN YRS APAOE FolA AW, AFF, AT, B, W Fol So| Yo
2 BAAL Folgyo] we Fol¥ &

EE R W] W ofASA 2T AgH Folge BAel A, FY, FolAY i ofEe FFo
wheb s 28T+ Avh. 5A FHelA A FolRe Agss Ae #AW /el Ay
ofst AAldE Fate] ¥ Wye nrh A APt A X wge 4] e dAgon A
AU oo ofa) ¥ wge] /%A = A

] HAE -4 e FAS DEol ol Il =&
S Ad3 sEE 2AESEE 3, wHEold 2AES Yd B er £ £ de2 TEACA o]
golg dd Aotk

(D A4 AxF 2 2

B Ao = o thA] A ESF RAW264.70] AREE ATF. RAW264.7 A|EFE Abelson leukemia Hbo]#] A7}

D169/D169

A= BALB/c mice(Nramp 1 YERE Eglg EAlS(immortalized) W4 AXEFo]td.  RAW264.73
human embryonic kidney 293(HEK293) A|X 5+ American Type Culture Collection(Rockvile, MD)olA #F1+
R, olE AEFE 58 o|AFsErAS} 95%0] FUI17F EFE 37T FF THEE AFAolE A A - ul
GEFAT}. wjFNo 2= 109 Fetal Bovine Serum, penicillin 100U/ml, streptomycin 100xg/mlS H.Z3+
Dulbecco's Modified Eagle's Medium(Gibco, Grand Island, NY)& A}&3}itt.

o u] A g A, 0.9% NaCl& o]&3le] HthEHS 8|3 S u, nuEde &alkd ofF& o] git.
ATH7F 0.9% NaClell €J3F AES )&= LPS §%EA4 (0X-2¢] & ol o}f# <J3ky
EA). ol#E o]FE " tE(Roche) e 0.9% NaCl =g&oo] Hola Ab&3g o
NaCl §9S Agstsict.

0
oo
=2
=
BN
=
o
il
rlr
(e
8



<30>

<31>

<32>

<33>

<34>

<35>

<36>

<37>

<38>

<39>

S=50ol 10-0755872

WA MEY BAsS =87 98] dre o] WS 2 (endotoxin) LPS (300ng/ml)E AF&atoith.  71E E.
coli serotype 026:B6¢] LPS, <17+ TNF-a, PB-actin, NADPHY] 3} (Sigma), Horseradish peroxidase-
labeled anti-rabbit¥} anti-mouse antibody(Amersham, UK), $€I2¥l E3lo] AFg¥ 34 anti-iNOS, IkB-a
(Santa Cruz), anti-COX-2(BD Biosciences), anti-phospho—p38 2 anti-extracellular signal-regulated
kinase(Cell Signaling) %<& AH&3I3Att.

(2) Ag9yg 9@ EA9Y
@D Western blot analysis

Q28 B8l BAS $sle], RAW264.7 cell 20mM Tris-Cl, pH 7.5 100mM NaCl, 2mM EDTA, 2mM EGTA, 1mM
NasVOs, 1mM B -glycerophosphate, 4mM Na pyrophosphate, 5mM NaF, 1% Triton X-100 % protease inhibitor

cocktails EZ3tselE 10009 lysis =8 Mo A harvestH AT,  lysates 12,000rpmol| A 2087F LA R
sto] AT aS BYsoh. 40pgel @A (9% iNOS, 10% COX-2, 12.5% IkB-a, phospho-p38 %
phosphoextracellular signal-regulatedkinase)2 SDS-PAGEZ o]-&3}o] H&3laL polyv1ny11dene difluoride
membraneo| Al A 7|55t th. 5% skim milkZ AoA] 2A17F B¢k BEE7e & B8 Eo]A ¢ primary
antibody®} SHAl 1:10009] H]&ZE 4TColA overnight incubation 3}il, horseradish peroxidase-conjugated
secondary antibodyZ #H&E3sIA . E3 S 2138 ECL kit(Pierce)E ©]&3}3iH.

@ Transfection¥} Reporter assay

W%WJQﬁﬂﬂEWPﬂqiaﬂoﬁwL%éﬁﬂ &), NF-kB7} 7+ HEK293 A|ZE A3} reporter
assayE A3 th. LPSQ toll-like receptory HEK293 cello| A= &R @431, TNF-a 7} o) 2] A 3o A
LPSell oj&ll A== LPSul4l NF-kB &4 3tE AF=3t7] f18te] INF-a & AHSatlth. 29 S f8iA 6 well
plateol] A 5X10" cellsS Lipofectamine 2000(Invitrogen)S A}&3lod 1ug NF-kB luciferase =& Renilla
luciferase® ZAA AT, cotransfection AFE YA 5L E3F ZF plasmidE lug/wellZ ZAAIFT.
74 1Y F AxES vigEdo] Ay 34 1¥8A &g A stollA INF-a (15ng/ml) A2 =314
luciferase Aol S87Fal| A& 8AITF &F wiFalitt. NMEES FF3t3L A XA (Promega) @] v Aol w
2} dual luciferase assayE 3} TF. Luciferase activityi= Luminoskan Ascent(Thermo Labsystems)Z& ©]-&
SA 33T

® Immunofluorescent staining

LPSell oJsf === NF-kB p65°] olsol wA&= mohETe] FETFS RAN264.7 AlES] WAFHF A
(immunof luorescent staining)ell <& FA3IA . NF-kBe| o]&2 LPS Azl F 30% oo dojr}7]
o, RAW264.7 MEE wthEHe =4 T A Sholl 30%1F LPS(300 ng/ml) = ﬂalfs}‘ziv}. Helgd o
A 93t RAW265.7 AIEZE glass coverslip Yol AAZAAIAC. ngE EE%% LPSell =Z=A171 & 1%
glutaldehyde® AMEXE A3 0.25% triton X-1002. 2 A EFI}FE FA4AZl & 2% bovin serum albumin®
2 1AZF 5<F blockingdtth.  Coverslipg 1% bovin serum albuminoA] rabbit anti-p65(1:100) primary
antibodyE AF&3}e] 4Col|A overnightsdle] wldslsdtt. MXEE A% 3L, fluorescein isothiocyanate-
labeled secondary antibodyel A 1A1ZF &<t wistsict. MEE thA] A& 3kar, Sug/ml propidium iodide®
e B £ Qs 1087 I3 3 A&k, Zeiss confocal microscope (Oberkochen)©.Z coverslip<]

1=
g4 BEaar,
@ 2L 53R

LPSel o]a) A= E S0 )o] MuEge] ojd Y uX=7tE Fobry] 98] Raw26d.7 ALE 184
B E mnESe] dE FAN (e FAlA LPSel =

assay= A3t tF.  Lucigenin-enhanced chemiluminescene assays™ ©]doll B ¥l ZAAH(17~19) AL
At Ars Bt el A=A, Lucigenin(bis-N-methylacridinium nitrate)® A4 &4 3}

8] 1= Al RAW264.7(1X105*ﬂ§E)§% Krebs-HEPES buffer (100mM NaCl, 4.7mM KCI, 1.97mM CaCl,,

=

»=ZA]7]3 Lucigenin—enhanced chemiluminescence

P

A

o
o

1.2mM MgSOs, 1.03mM KoHPO,, 25mM NaHCO;, 20mM Na-HEPES, pH 7.4)% 3t3}+= scintillation vialol

Ao, oy HFF%E 5uMe] H%F lucigening A7} Tl.  chemiluminescence™ 100 pMe] NADPHES #
7hek & 283 V1 Eegl o, wagEke A blank®] RS 75t AT AAHASAE S5 o] &
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stk AL 100 AE G gEe Wl gow et
® A 24

A= Ha+ EFHAE YERR T, Student t testE o]83te] EA drug Al 11 A FodAHS
AS3IA Y. P value<0.05 A8 fosicta #4355,

AAd 1 : LPSel 93] EHE 0X-2 2 iN0SY 3 odAad AF
WA A FAA AAS vl EZ ] ddo uupEgo] ojwl ks v X|=x 3.

A A Zoll W (3~30 pnM)S AA ek, 300ng/mee] LPSel 18A17F ok =Z=A k. iNOSS} C0X-2¢] &
AEE Western blot analysisE® Este] SAAtHE 1). ZolA (A) " thET-E RAW264.7 A|3Z oA LPS
o8 FEHE iNOSSF COX-2 @A o] ve S HojFs 92w B3 AR (o)u] 2T 2 B-Acting AF&)olH,
(m%dmmmmwyﬁ]Hiﬁ*ﬂﬂ47”hiﬂﬁﬂ sl A H o £ SEMS YERATE, « E #5 p<0.05% F<
gk dolEl & ou| ).

T 14 et AT o] LPSE iINOSSF C0X-29] #HE S &

o} COX-27F #AAH A &gk, a8y vogEHS g3k g LPSe] A=FS e AT Fx o EF (oF

3~30uM) .2 COX-2¢} iNOSe] W& o] oA = 3 AEZ(B0pM) 9 PluEHS RAW264.7 Ao A  LPSO

ola) fxE¥ & iNOS9F COX-23ta S ¢ &7 %*zﬂi%% o 4= 9t
=

TG om, PSS A=E uz] oFo A Eol| = iNOS

g

deskabd, 3~30uM WA maEHe AdS viZiEd = 4E iNoSet (0X-29] BEe AAlstdtr. AR

ol 4 220l benzodiazepine1 D] BAE == 0.1-50 uM oJth. & HAAJdo] ojsh /el A Fofd vvkEst
of hAAEAAN AT wilEde] AE ot FATHEE HEd = AEFS AAEE. 22 E
benzodiazepine ZAFFL7F Fo dlAAxE] EAgtt.  wEpx B Ao mtEge] dxPE

benzodiazepine AH-E Edto] thAMNFEAA A= 32 Y= AL BoF),
AA 2 : NFkB &4 JA&] A

) UM%-%‘O] kBl #3& ;1 *%igi A=A o5 2ARAsE7] 91k} Tl A A E RAN264.75 LPSel 30
SASAT(E 29 A). & 29 A RAW264.741 oA 1kB-a 9
afell thet kSl ﬁﬂra HolFe dad 53 ARl 2T =2 B-Acting AHE) ot

=29 AollM & 4 9h%ol, LPSw IkB-a o] weiE oprlstglnh. ey MintEee A 9 kB-a 9
22 forow dAstg e, welA mgEdo] LPSel 98 fEEHE 1kB-a 9 #aE xphéete] NF-kB &4
< AT F dFe 7Y 5 3

(2) NF-kBE COX-2¢} iNOSe] 2R E #7H%2] cis—elementsel]l ZA3gHa}
H2 Qltk. ol F2sly] ¢ste] NF-kB luciferase Aol gt w :
= 29 BolA luciferase®] &A% fold change %2 YEFAT. TASAHS 499 B9 A& gk Fo
TEFEAAE JERST

L 29 BA B F Aol FITEFES INF-ad o8 FX¥ luciferase 49 S715 $HstAl o Als3i .
B AA el ofsti muEEE LPS-F=4d kB E8l& AsetaL(s7H) promoter elementsol binding 8= &
S AskE Aol oel] NF-kB 24 Adfsts Aow wud

(3) LPSell =% F NF-kBell ol& wi7j= = HAS S84 = NF-kB p50/p65 heterodimer”} 3} &2 o] &% ofof
3}, NF-kB o] 5o 3k njtpEwte] aaS #2317 95k, LPSE A% RAW264.7 th A Al 3o A p65 3 o]
ol g T Ee R Fohugt,

A RAW264.7 MEE wThE#e] EA30pl) Ei FAskel LPS (300ng/me) = 3087+ Helstich. A2d A
£ 2A3F3L NF-kB p65 & (green)$} propidium iodide(PI)Z & A3 & WAHF dAnjgdoz A3
(= 29 ©). = 29 Coll olahd LPSel ©] & RAN AlEe] He)E 315kl NF-kB p65 subunite] oo
& fredt, muEEe oleld olFs Adds & & A

AAje] 3 : p38 MAPKS] <A4+E Aast 43

nt}hE o] LPSl 93 X% = MAPK(mitogen-activated protein kinase)®] A& A& stE=A] ARE Fels}t
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= A3

i)
o

T3ttt

ol& H3l HYEHE Ak 2 Az A p38 MAPKS] 14hst Y& &SI (= 3). X 32 RAW264.7A4|E
o A] MAPK ¥ ERKS] &Adslel digh mttE&ge] a¥E HoFe d2d B3 AR (o]d) di&=F2 B-Acting Ab
£)olt}.

LPS A2 30+ 74 ZAlol p38 MAPKS] Q14kst7F f-X & Atk 507 ol 714 o2 &5, vugEd9
A= LPSel 93] =% p38 A4S s AASAT(E 39 A). ®hd =
extracellular signal-regulated kinase(ERK)2] ZAl3}i= JA|stA] FUdtH(= 39 B).

p38VMAPK pathway w3l -2 A3 A5 (lineage) o] AL A cytokine Aol Z3k+ o] dvkar oFefA Uvt.
B Ao mgEge LPSAl o F=® p38 FAFE AEATE. c-Jun N-terminal kinase,
extracellular signal-regulated kinase, p383 72 MAPK+= LPSel 2ls] ui7) =& COX-29F iNOSe] & o] wj-$-
Ta% s v 4elA gtk 53] p38MAPKS] A= iNOS9F COX-29] = RE] Ao AslE F3l A
% cytokine® AAE WAsh= Ao delA vk, wEkA wvkEgel 9§ p38e] A 3= iNOSeF C0X-2¢]
AL AaAA TFHLE YT 245 YHEE S &+ o

AN 4 :8AAF (Reactive Oxygen species) A JAEay AF

ntpE o] &g (superoxide)e S Aslst=A AFst7] 9ste], NADPHY <k &Ad4tAe] S

lucigenin—enhanced chemiluminescence Woll wte} SAHI}AHE 4).

LPSE RAW 264.7 A|3Eol| Al NADPHO oJ3l &/34t4e] AGE oF7lsksitt. mithEs A g Al 7]&%] <] NADPHe <]

S Aok Ae] AL AAIHA ZAA T LPS 98] fEv = A4 A dASHA o 5\

Ao 3 2 49 ATto] o]t tha A E A p38 MAPK E4d3te} LPSe &) =%+ &4 249 A= vt
whelA] p38 MAPKS] A= wtkEdd o3 fid &gt

noEde] d9T A48S Ayt 7hee Wt ES RSl 93 frEd EdkAe AsE 2sS.
ROS A3 2 wtpEdl 23| koot LPSel <3l

a}
& o
dlo] olata 7] A A Y FrostA A sl = A=
v vgEEe] A a , olE mtEFo] YA Eol A LPSel & FEd
(signaling pathway)& Sold o2 A& & A& AALSTE. tiaAxe] &4l o s ROSe] H&F
i

m
¥ ox ™ ox 1
2 o w2 >

& oé foli et

AT 2AEN] dYd Fa3k 98-S sty wEpA wgEEe ogk ROS A JA= Abs 2E
o3t 7)1#e] Foll(dysfunction)ol] &8 Aolt}.

o] T
womel ofste] AFHA FAA L/EE HABAY BYIA TS AdHoR I 5 o IEGS B
s, Pabgol gl AEE 4% o % ARE A 24| s A

= 32 vgEdo] LPS fX=4 p38MAPK TS A&fEds

k1
S~
rr

vjehE o] LPSel ofal fEu BAAAS AHS AFS HolFE e,
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=93
A LPS Midazolam + LPS
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