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Direct evidence that induced nitric oxide production in hepatocytes
prevents liver damage during lipopolysaccharide tolerance in rats
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lipobolysaccharide(LPS)&"—.‘13GC Lo TNOWEFEBATRFIZCELEEINS N, LPSIT L - TE|
SEIENDLPS PLT R (PEE LIPS FEELE - LFBIZHRER LPS KERS
WCitE) I NOBBEELTWAERENMIHLATERY, bhibhidohE iz, LPS I
LOPHEEREES v PETFTARBVT, FBAN THER NO ARER» L KED NO
EAESHh, FRRE»OBEBHT I LE2HELE (1), &5I1C LPS #5512 X 5 &ERN NO
EARIT, LIPSREZRHMOBLACIILPSBRSELEBEETHY . BH NO XIFHIRE
EFHMIZEAZINR TV ZLERELE (2, LB, FRATOMBEEZS NO
EEAMBEORECSDVWTIIRBRTHY, ThETNOSGRBRAERA L2 AERE
BDECAALRTELAFERIABTR Y, RFERE, FCBT 5 MREEN NO EAM
Moz, BRI NOEAMM L EEMIZHE T& % diaminofluorescein ¥ (DAF )%
AWTHOTHF L, £72, BH LIPS PV IV A LPS FHEH NOABBEE LT3 H
BN ONVTRE LE,
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LPS T U XAEBEYE TN OMERK & M5B

ERE7HL low dose LPS(LLPS; 0.01~1000pg/kg)EPEPN % 5 (IP)#R 125 X x| high
dose LPS(HLPS; Smg/kg)% £ R BB~ 16 BB TIP L7, HLPS &5 10 B %
CHHE SR, MB(AST, ALT)B & RIS v 7 AR5 7. S CRIRE Y =
FUT—EEZEALMBESEE (255 F—FPRENELE) 270, FRBEER. =
BRARA—a—ANEERANWT I vy X—MBSBE 41T - 1=,

. NOEAEMIOFEEYE (DAF )

NO EAMBERET 2D, FHEFMBE Yy — LICEZSE, ZJ L7 KR
L. JKIRIZ T 4,5-Diaminofluorescein-2 diacetate (DAF-2 DA; 7uM) Z M. 2 D4,
JVTABRTHBER L 2R LERBERSETIC T, MBIIHERE 495nm 0%k % 4
T. DAF )t (#@ 515nm) 2R/ EEZLZRECHRELE, Z20%. BEbHIC 1%
T74NVATATEe FCEEL, £ESV—F— 8L EMESFER LELEFTY 7 b
WCTHREREMT Lz, FHRBI 7 vy R—fRICEBIT 2 NOEALARIT, FhEh
1000 f#/rat, & 2 M iZ 100 fH/rat I CTEM Lz, FHBRECEATA T I v HkEE
AL, 7y R—H{BiIZZDEARMEZFA L Rhodamine & A Latex Z M EATIZHR 5 L
FE L7z, NO ARBERIZATE NO & MEER RS Hith# L CHE L%,

FAEBRTHEONEL2TOERERIT, THEHEEERECET LY, SHBE QLK
ANOVA, 5| & # ¥ Duncan’s contrast test [ X V4772 o7, MMST L7 2 BEF o0 He s i
Mann-Whitney test THE L7, ERE SUU T E2HMAFHREEED Y & LT,

[ % ]
) LLPSHIREEBL LT ARG RRKE
HLPS B 5 10 R OME AST, ALTEF# I LR L. EEOAMTFREL £,

HLPS #& & 8 BFIATIC., LLPS(0.1,1, 10, 100ug/kg) % it 5 L CH < & M5 AST, ALT &

EAIABICHAF S ZEROML TV REEIT lng/kg B & 10pg/ke BETRD LT,
2>L 0.01pg/kg B, 1000ug/kg TR AELRMEIZRD LA R o -,
) LLPS R ERME h v T A RRE
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- LLPS (lpg/kg) B 5RREIZ6BEMENLD 2 BEETrLS U IAHERIZD LI,

BROMVI o AHRITSHHAMBREHCTHRS N, 4 BHE, I6BRBCIEER
P T UVRAPBREBDO ORI,
3) NOABREERMB &L ML T o RHFE

L-NAME f fliIC X > T, LLPSHI#5IC LB LPS FL SV RIZAZRIE S iz,
4) DAFEIC L 2 NOEAMKEE

LLPS BEBTIZ, &5 8 R4 (T DAF BHEFMIIE (NO EAFMKE) =i 84%L &
L), ABEEMBTII SUUAT LR ok, —F., EARBEBICE VT NO EAFMK
E3%REThotz, o, ABEPREICTNOELATHBICHFER NOARBELTALT
IVEEPBDLLONE, 7y X—MEIZ LLPS #E5OFECED > T DAF BHEIH
B%LIFIF—EDEEREL T,
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AERT LIPS iR EIC L - T, BB E5Shz HLPS Ik 2 AMFEERMS S AE, =
DEHRITLPS P T RCEENRD, LPS FL T U XiT, FOREEREMD 24 BN
WELLZBRHM ML I A NHRBBCHEHATABRB AL S A0 200 EEIhTRY .,
AEREIBHM PV UV AZBTZLEXLNB, 24 LPS LT v XOBFICE L T.LPS
KA NO BEADRARFRNETHS = Lhb, NO OEEIRE S TE bk +
S| ESRTHRY, ZOBEBRLE LT, ZRETOLPS FLF U ABERECTHIRE S
LIPS i, PEENEELZFRETIRETRFAT SN TBY, FBOARL T2 ~DBER
AL EPHEIND, KNETHIERE L LPS i3 1 pugkg LB EBETHY . fFE=E%
BIETEF~OEBLERTEZZ2ETHY IPS FLIF VU ROBFEMRBICIIAERNTH 5,
ARBRFER»S, BHLPS LIV AL BT AFMEEEDRRRICFMRFEER NO A
RELFELTVWD BB bR, ZhETH, REZNFHRICL>TEYLPS L
TUADRBBFIC NO BREESFARTH S LBRENTE 225, INOS (FEH
NO G HMER) R~V AEZANLEHMAETHE, INOSIZLPS LT VR RRZDLDICEE
LRVAEERTBEN TS, TOZLEEH LIPS FL IV RORBBFECEEOR T
BEELTOSAEEREZ LN, BEBRACREIORIWERLETHEZ LERT,

NO DM FRENREIARFCHLTCINE T, NOOLELEER, ENEMRBE~DY
voSER, BB, M/MNROMEMEER, DREEMRERCI > TAELAFERANOL
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TR - WERECOFMEHEFIEA. NO CX2ABILEARESHEEIRTNS, bh
DREBENRRETAVTHDIHNT 7 v IV REBREEFA T, LLPS i 5ICL - T,
HAZ27 bFIVIFRELZNG L, £EFZMESEE L E2HBELEN, LLPS FEF NO &
EETOELIMBERALNICTEZLIITERP -2 D, NORTRRBETHY . NO
HikzfMRE L, EEMREAFETIRELI FEREE LA oD, IF NO EA MK
ERETDHILIIEETH o2, BT, invivo TNO DHEREIC S\ CEEMN A TME R 3
BT, NORHTA2H LVEBRELLERYE(RHBIR 5nM)TH 5 DAF-2 KBRS h
2o PROIAOMBIBY TIX, AFRIZELEIFMEI L NOBELESNE - L 2 EEH
RALBL TR LD TORETH B, DAFEIC L 2 MATR RS S . IFRNEILE S8 IC i
EAENOBEERTTPI T, LLPS £ 5 8 M #1035V T DAF BB R K& 20 .
LPS U T U ABRROBRERBATIHEME KL TB, ZhICHL, 7 v —M
X LLPS #&5Hi# T DAF BBMEMBEE ICELIZR< . BH LPS LSV X RBEEICES
THNORNEEMBECHIMMBEBEERL R TVWAZ LRBEI TR SNE, 72, &
BREAETNOARBENFER CHEZLBHLNLEAD, BHLPS L T2 AEBC
TFETOMBARENO NOS LLPS KXo THEREINAENO THBEZ L L —FK L7,
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1 LIPSIZEL->THESNZ NOBBEHLPS FLF U RRBICEELT WS - & R8HEL
Neirol, '

2 DAFERI-TERHLPS ML I VARBRKFETINOR, FEEHMTH 2 IFMI
POFERNOAHBMEEN L CELASNBZLEHL M LE,

[3] H b’y k]
1. Ando N, Kono T., Iwamoto J. et al. Nitric oxide release from the liver surface to the
intra-abdominal cavity during acute endotoxemia in rats. Nitric Oxide 2: 481 -488, 1998
2. Kamiya K., Kono T.,, Iwamoto J. et al. The cytoprotective role of
lipopolysaccharide-induced nitric oxide against liver damage during early phase of
endotoxemia in rats. Shock 14: 229-233, 2000

3. Kono T, Kotani H., Asama T. et al. Protective effect of pretreatment with low-dose

lipopolysaccharide on D-galactosamine-induced acute liver failure. Int J Colorectal Dis 17:

-4-



98-103, 2002.

[z = & x]
W8 F. EEH M, BEREWE, BEWE— 5 Circular skin excision and Purse string
skin closure (CEP)D RAE IR B EW ~DIS A WS A., 5375, 473-479, 2003
¥ F.IBEBRWP., BEHEE—O DAF2DAEIC L 3L X2 EFE&GLLICBT

[

2.
HNOEAMBOREEOHRRE L ZTOESE FHELBHE. 30, 339-341, 2002

3. Kono T, Chisato N., Ebisawa Y. et al. Impaired nitric oxide production of myenteric
plexus in colitis detected by a new bio-imaging system. J Surg Res, 2003 (in press)




FN X DOEEMRDOER

BEES % 5

FALOEE ' £+ (BE¥) K 4 w# % B8 R B

gxzas K 7%* @
- ’“(%

grza & % AP PR é?

¥ fr @ X BE H
Direct evidence that induced nitric oxide production in hepatocytes prevents
liver damage during lipopolysaccharide tolerance in rats

(7 v FLPS I LT U RIZEIT MR TOFER NO (—BILZER)DOIFEEIHIER OB
AEFRICBET 2 HF%E)

{EABD lipopolysaccharide (LPS) THLE% L7-fFligix. Dk, BIEED LPS 2HELTHLEDOE
izt LcitEiciea Z e dmbhnTn5, LaxL, 20 LPS FL TV RADOEBBFIIRHATH 3,
EEODODIN—T1E, Ty MTERED LPS 253 2ETNMIZBWT, LPS ¥ 5% LBy BEICHT
IRICEET NO SBERARBL L., HRE»DRED NO BBHTHZ LEREL TS, LirL,
LPS B5%RHMICEASIND NO HSIFHIEHSER % b OLENITRATH Y . F RN TOLR
BHIREH NO 2EEAET B ONZONTHRELG o TVRVY,

AWFFETIE, 1ZCHIZ LPS LT RIT LPS FHEEH NO BEE L TWANEN LRI Lz, IFE
EZRZIEST, F2HF~DEELIZLALRWEFED LPS (1 XiX 10 pgkg)%x 8 Xix 10 ReaTIC
BETHZ LKLY, BAE LPS (Smgkg) (X ARMEFEENHENICHMF SN, —FH. NO &K
BERMHFTHS L-NAME % LPS Fik5-L AT 5 L. LPS FL T U ABRFRICHHE Sh, LPS bL
FURIZ NO BRESFELTNWBZLEBHALNIIR -T2, D&EIZ, LPS AFE%, FMilak ' Kupffer
HiRa % 478 L T diaminofluorescein ¥ (DAF i£)% I\ T NO EEAREZ /Rt L 7= & T A Kupffer HifdiL LPS
SLERIZBIER7ZR < TEEBIIC NO ZEAL TWDIIIx LT, FMifaix LPS #EICRIG LT NO ZEAT
LTLENALNICRoT, IHIT, ABRRAICKVFEER NO AREEED LPS LEIC X Y iFMilaics
WINhDZ LALLM RST,
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Dl EDRERA &, FEHEE 2B L2V MER RO LPS (2 & 0 FFHIRICTHEE NO A HREBER AR E S .
ZHITE B NO DELETHENLPS FLF U RADFEER->TWSBZ EBHALMNTR T,

mCRHE T OHHMFEE ISV TOLEYRBEIEN RS, ARXEBEHEXEESFCETS+
DRABEREL TN LBOONTZ, Lo TAREZBERIARIVPERLELOZMICETE DL
It L7,




