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Abstract

Tissue factor (TF) and lipopolysaccharide (LPS) are frequently used to induce disseminated
intravascular coagulation (DIC) in experimental_ animal models. Although the pathophysiology of DIC may
differ depending on which agent is used for induction of the disease, previous studies on models of DIC
have not distinguished which DIC—inducing agent was used. 1 evaluated the characteristics of TF-induce
and LPS-induced DIC using two types of DIC models, with special reference to selected haemostatic
parameters and pathological ﬁndingé within kidney. The time course of the pathophysiology differed
remarkably among the TF-induced and LPS-induced DIC models in rats.

linvestigated the relationship between endothelin and pathophysiology of DIC, using two models of
DIC (TF-induced and LPS—induced DIC). LPS-induced organ failure was significantly suppressed by
co—administration of TAK-044 (an endothelin receptor antagonist), although no effect of TAK-044 was
observed on the haemostatic parameters. The present results suggested that vasoconstriction, as well as
depressed fibrinolysis, contributes to severe organ dysfunction in LPS-induced, but not in TF=induced DIC,
and endothelin plays a role in the development of organ dysfunction in LPS—induced DIC model.

Sharp increases in D—dimer levels and minimal organ dysfunction were observed in a TF-induced
DIC model. 1 attempted to clarify the role of fibrinolysis in TF—induced DIC model using tranexamic acid
(TA), a known antifibrinolytic agent. TA almost completely suppressed ‘the elevation in D—dimer levels
normally observed following TF~induced DIC, and an increase in organ dysfunction and glomerular fibrin
deposition, similar to that observed With LPS-induced DIC, was seen. It was suggested that enhanced
fibrinolysis plays an important role in preventing the development of organ failure.

In conclusion, pathophyisiology and drug effects differed remarkably between TF- and
LPS~-induced DIC models in rats. | recommend that they should be assessed carefully as distinct entities

to determine implication of their experimental and clinical use.
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TREELHRLETHD. ETLEEECEBIORICEIMNBEREZTD O ZEBET 2 (multiple
organ failure: MOF) & 1-L1=V, Mi2DO#THIM/NMRLT+T1) /45> (fibrinogen: Fbg) & D EE A
FOHEELETGEEEEREES) BLIU T RMGHRETECICES LD mnieOBRBNRELL->TH
miEmAHoNS.

DIC DFFREMHT, ARZORELXBMNELEWEICELTIX, LIZLIESEN DIC ETLNERSLS.
B DIC ETILEIERL T A, $A#EF (tissue factor: TF) FET=lZ, lipopolysaccharide (LPS) AR AZIH
TEEH, BEHTEETIREES, BEOFEETIIHRICEISAFICERSN TE=0ONRKT
H%. BEKTHONS DIC [THBLTIE, BEHREEEEIHRBELTHLNLLOD, EBEFBIZXY
DIC MEFHRIZ TS HTHY, BEFEMR DIC LEHEELE DIC 24 MESA, DIC OHBIIELI AR
BEENBES(2H->TNS. BIDICETLICEBVTERVSEREMEIZKY, DIC DFEFEHMN RS AEE
HMEZSN, ZHDIE, TF 5% DIC EF/LE LPS FH DIC EFLIFELLVEEE#EEA# N BE0
SHTIFFEBELTVAEDODOHFI—h—0LEE), BEBEBOEE, 7,7V VRBICIIKEGERLH
SNATEEEHLTE. AR TIE, TF & LPS ICKVUEASH S 1= DIC FEDEVVEEIZFEMICEALH
(29318, BOFM—h—, REBEES NEFESEYE ORBREE, RTEOEFNLTERIC
DWNTHEEMATz. TF EFILE LPS ETILOHFHELETLHE, NlORhavEL-7oFIAVE VR
£ 1A (thrombin-anti thrombin complex:TAT) D L RELHEMBEABEORELY, BEF/ILILEME
WEEMSIEIZERBEE®D DIC EFALEZONT. 2)LPS EFLICEBVTIENRTSRI /ST HF
AR—AR—4 >t 4—(plasminogen activator inhibitor: PAD ;&1 A LR L, D-dimer D LR IZEEIZEFD
HE, BAEHIEOMEAALNT-A, TFETIIZBLTIZID PALEHO L RIZBETHY, $55F
ML DT —h—T#HS D-dimer DE MM A LNELE, MET/LICHITH005 PAI FE{EL D-dimer DZE
BIIBRTHS=. 3ILPS EFILICEVLTIEBBEEZDT—H—AERICLRL, BEEENSET
HAIDIZHL, TFETIIZBWTIEEEALBREENAHoNEMNoF. F, BRERKIZEIT57471)
VEELLPSETNLICEBLWTEETHY, BESDEZEMRTTLAEDLB b 4)LPSETFILICE
WTIRIMRALLADNEMNoF=DIZHL, TF EFNICEBLTIEEBEEICIRAAH SNt =. 5) EES
HEMEIZDOLNTIX, LPS ET/LTNOX DFREFE LR, TUFEUVOEBAHONEM, TF EFIILTIE
NOX MEML, TUREYV(EhT IR LRERHON-OHTH-T=. ALVSHDIC EHEME (LY, DICE
TLORERBEFWEE BREBRZSORE, NEFBEHEOHE, ETE nROHBEENKEC
BRZTENELMNITEY, LPS EFILIZERER O RBELRE DIC (T, TF ETIVITEEESR DIC ITHFEL
L= EBTIETILTHIEEZIONT:.

DIC D= KRFERIXIHBEE LHMFIRTHS. HOFERITHIEEXICIVHIEEEILO—)LTTEE
THAN, BIRERELIELIZaVFR—ILBE#THS. 5, BROAEIZEHFLT- DIC (THELTIX MOF %
ELPTVIEAMLNTEY, TOERELTIIEREHEAEEICEES-OHITM/N R ERES
hiz, BMBBREENETLOTVHEEISNTE:. 2L, +9LHEEEEZFT>TH, DIC
OREBERZLIELEFRTRMTHY, BEFEHIEUADEFREL DIC OFEICEEELTHSDTIE
HLAEEZLND. TUREYVEEDH THRATMERBIERZETIRIFETHY, —& 0 DIC 12
BLTIE, TURRUVICKYEERRFICKT5M/MERESNABRINAD TIXELINETIHREN A
bhd. -, DIC EEZEBHMIEBLERFIZENTY, BEMNICHKEOA DN -EHETIXMPTY
FEUVBEMNETL, BEELE-BHTEIOFIVFEIVRBEALRTZELMELADN, DIC DF
BLIVFE)OMICIEBEEGBEFRAHLIIEHSAEEINS. FWRTIL, DIC IZBITEHIU YD
BEEPLMNET D=0, ZHHEOHYDIC ETIIVISHLTIVREY U SRIKIENETHS TAK-044 %
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BEL, DICTRBICR T HHEFIRETLI=. TFETILISHLTIE, TAK-044 LB HF—2E LUHE
FHRT—E2OVThISHL TR OZEE 5o, LAL, BEEIXEA -1 0, M D-dimer
DETHERALASNTz. —F, LPS EFIIICHLTERENFHT—H—ICHTIEEEIFLAEALN
Bhot=A, A D-dimer EIXBRICLERLI=. 1=, LPS EFILICEITAHBEEIT TAK-044 (10
me/kg HHLME 50 me/ke) 5 IZFUEESH, BREEKICBITD 747U E%E L TAK-044 5 THE
(ZHflEht=. mAR D~dimer fEIL, #/MIRDERD THA T TV O TSRIVIZL B RENE R
LTWSDT, D-dimer fEDR ERAHoh LI, MIBIZh TWEBENERILEh, 24TV 0S8
ABMRELIO TRV EBZ X DMz, TAK-044 B5(2&Y, TF EFAICEVLTIZEREM L0 I
&[] (D-dimer DIE TR A& Sh, LPS EFNICEBLTIHRB EMIENEEIZIELTEY, TFEF
IWELPS ETUTIRHERADERAERLE. IURE) U BRARREDIRSIZKY, LPS 5% DIC £
TIIZET5RBEBOUENAON2ILT, BBRESOERICI R OBENRNEEZ SN
SRS HHLT= DIC I T 2 BUABRO BRI O S THEEAH S EERELTINS.

WEBHILAZEL O AATEBEAME B M (acute promyelocytic leukemia: APL) IZ& 4L 1= DIC (i
BEME DIOITENT, BN OFEBARELTNAILICHLERTZ00, HNFERITZBTHS
AREBERIZLVO LA ETHD. AFERTITRBELEDICIZEVTHEREAALNIZANIE
ARRBERIRETAL0O THEIN ESNELYBRIST 51z0(2; APL LERLFEEZETS TF
5% DIC ETNICHRBE (FSAFH LB EZREL, REFIIZE T ZBBEROT(TVU kB I=Ht
TEORBETRELE. £, #EOHY DIC ETNERW-HRETIIRBERICHTIRFICHELT,
HmGER IS BB RIFLALENTLVEL, 2T, Swk DIC EFLICET SHMER OHBESE
ZHAONET S, HEBBEE{ESFANIY), FSRFHLBICIIRZEEREL-. TF EFLICH
LThSRF Y LBERSTEHE, I/MRE, 74705, TAT ICHTREEIIBETH =M, mh
D-dimer {[ED LR XIFFZLITMHPTHTEY, FSERFHLBII+AEREEINRERBLTLSL0
EEZ DNz TORERELT, TFETIVITBDTARREBETHIBRBRET(TUVRAEIL, BHohIS
BELEOTNS. BEBEDT—H—TH5 Cr ¥ 4 BEU 8 BRZICBULTHLAICEBEEE>TLY
ATehnh, TF ETNISENVTHRBEFHCZIMFTIILIZLY, LPS EFLIZEBVLTAH DN ES5H
WO S 5, BREE (FC, BER)SABRBINILSITHDIL0EEZ N ELMRINIE, TF
ETNICEVWTHBEEESABETHIEBRLLT, RBEEFHELABELEREALTLIIDEEZON
t=. I D-dimer (ED LR (L, DICIZHIT5E L1 EELRERE THY, DIC DB LERT R EEL
DR TELN, FSREFHLBEZFAVVRIFOERNISY, BEERILASERRE TTOESEMSI=
F3M A D-dimer DHIHI RERREL TIXIERIELIz&SIZ#H# X 5) 1T, DIC OMBREDE/LLLEL
TWATEAHBALY. CO R, M D-dimer [T 3°L+E DIC DFEDOEEXLENICEHELTLDEY—
H—TIHAENEDEEZ SN, DIC BW LLTBT_REMEEZ LN,

ABEIELNT, ¥ DIC EFNICHTHHMERELTOMRDEREIZONTREILI-EC 3,
LPS ETILIZEVTIZZKRNAHSNAEN 1= DIZHL, TF EFMCHBDTIESEEC RN A SN
BELS3FEDLHTHBHLERAGONT-. TF EFIIZBHZHMmMER L, ESFANYS, FSREH
LEOVThOEMRSICEVTHEE IS, ESFAULOB5TE, BELEERS,
BEEZLLITHELTHY, ChiHmEREMFIL-BREEZ DN, —F, FSREHLBORS
TlE, WEMHFHAECBER, WIMRNBIRINTICHRETILSITHY, EEAREEEAERTS
72E DIC FEMNBEL(CHA DL T, HlERK ISR ESK TEY, $5F ML 0ME A H m k(=
AL THEMRZLLLIZIDOEEZ O HCFSRFH ABESICLVEHERBERET S
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EZLTVVENN/MRRIFTLAET) IS2hhbhod, MRARESHIZCLITONTIE, EBTRE/m
REERDNE ChIE, TF EFNLICHEITDMAR (HMGERK) AR REEE LYLREE LN R
THAIILERBLTLDEDEEZ LN T
HUELY, B¥DICETNE ALSERMEICLYTOREBEXKRE(RLY, £, ERICHTIRE
BBEDICETIIZE>TRESIENZL, FHARTHLHLLESIHMRIE, SERODICHR L AEICHL
TEELGTREEZE5ADIDEERS.

FRNEERROES

BEREMMENRERERE (disseminated intravascular coagulatlon :DIC) . RUmiES 2B mEk
E DERREBEOEFE NICRESF OB/ EELNEL, 280F L UTH/INDENICHNMNIRHSHET B
BHELRETHD, EITLEBSICEERER2Z LD, HENHRERES XU RIS RBEEL
K& b HlnEMAH 5N 5, N5 OMRAEITHERIE T (tissue factor:TF) *® lipopolysaccharide (LPS) IZ & -
TEMET NV E UTERDATRETH B M, EHELIE. TF REKRORAMEME DIC, LPS iZiEEENME DIC
WKWENLUREEZETS LR U TE, T TAMEI., TF L LPSICED S MIER IR DIC

%LZ?L\’CELC%%DC*&??’E?JUZ TSRS HRAR R 2R,

. T DIC &7V T, BETEE(EDTIE U7z A5, LPS 3% DIC 5 /L T, it asmslEgR T h,
E‘—f*fiﬁﬁi7 4 7V E WNLRERD & EDOEEASNRRMICEELTRTRE FR U, TFFER
DIC EFMICHBN Tk, MRPBRENZHD, BBEFIBRECHCRLEMETH o7,

2. TEFEREDICETIVICBIIBMRIE. +53FT LBERES TN VK> TERICHIHIZ hizh,
HEMREREORZBRES TNV VOB THLNE, ThHDERIE, TFFEHEDICETIVICHBITBH
MAERIZTHEEERERE & SELRESEHENEH LTI THIRT 22 R®B L TV 5,

3. LPSEHEDICEF VBV TRMAFLY RV VEBESEFL, TFERDICEFMICBLTIREL
kLo, £ T, LPS#H DIC "E‘T}l/kﬁbfl/ RV /A ENS TAK-044 25 Lz L
T3, DICEERDHE L.

L ED#ER XD, LPS &% DIC 7Lk, BEBEHIE DIC & U TOREM IR L x > 728, TAK-044 1T
FOHBEENRE LI LND, ZORBICETY FLY UHPBEELTVWSE T EEALMC Lz, —A.
TFEER DIC 7V, FIXAFVLRICKVERBENMEREL, HMERNRE LT DD, BERDOR
YBEAIRI DIC & LTORMETRTC L EALMC Uic, DHBEHEIL. £ 0 DIC fREDRIEHFZL DAL
HOMRAEEIT) ECOEBBELMREEATED., Bt %) RUCET % LFMEE hiz,
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