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F vy NIRMIEDICE T VIZHNT A7 L F=va r,
F—NVEFVALF A4 VEEB L OERILE Y 2 VD DORIR

SIRKSESHEEBABFESHE (ET . BE R
. .
B B e _

IR, wr07r—JIC L DRSNS BREMET A b 4 2 EBUIE 12 BT A B M P EERR HE (disseminated
intravascular coagulation, DIC) BIENBWEN—2LEZ LN THEN, AF0/ FEMEERHEZAETL I LY, BILEL
BUoHA by 4 2T a el H 5, 77, SVEEE R (acute promyelocytic leukemia, APL) D5 {LEHE
FEEICASHAF— L 5 ¥ ALF /A B (alltrans retinoic acid, ATRA) &, MEAEMIBICBTSE borREY 2~
ORBEEED, HEBRTORBLMHL, APLIZANLADICA*XETAZ LML TS, TO/KFE LTI, bar
FEY ) YREFOLF ) 4 »EERIESES (retinic acid response element, RARE) |ZATRAZSERE LT, baryHREV2)
CORBITEELEA LD EELLNTVE. $7, B IVDERKLLVF /A VBSERLEETFEEFENL TS
D, ATRALF#MIC MOV FEY 2 ) VICEEF 52 RS Y, E5I, Y5 I YDEEEY A A A Y& MET 5L
WISELALNRS, FIT, Fv MNMEDICEFVE VT, 7L F=vny, ATRAB L OMERILY ¥ 3 ¥ D04k
HERIZOWTHET L7z, DICEF M, V) K% (lipopolysaccharide, LPS) % T v MR & 1 4R TR L T
PER L7, 7L F=v O A IPSEEEMIZETHS L, ATRAZ 1AM »5, €& I v DJI3AM»oROKS L. 7
L Fzvoridithg >y —o 4 % (interleukin-l, IL1) 5, MEBEEE T (tumor necrosis factor, TNF) « O3E70% #1#]
FHELEHID, BMFMNT—H—BLUBBEEORES L7720 Lz, ATRAGEROFMN -7 —B L UVRBEEEOYHL &
12, BRBEICBITA T 47 YIRBREAIHL, PO YET T2 ) v oBBETELLE. £7, €8 I DAL
v —h— B UBEREDYEL & b2, BARKETH 7 1 7)) Y ImBTFREMH L, A IL-15, TNF « OBMENFH L
72 —F, AR UESIIBWTIE, BIFNT A —, BEEEOREBLUT 1 7Y YRR OIIHR) R A 6 295,
FOYRED 2 Y BIUTA M A v ~NOEBEALONE» -, DEX), BROEDICIZBWT, L F=vmr,
ATRA, BLUE ¥ 12 Did, ~3) v EE L -BF CHEREEHZAELTEY, DICIEBIZEH TRk eEZLN
7.

Key words disseminated intravascular coagulation, all-trans retinoic acid, la 25 dihydroxy
vitamin Ds, cytokine, thrombomodulin

8 P L% 79 5 [ JE R 8% (disseminated intravascular
coagulation, DIC) &, HEEERBOTEETIC, % SREIETE
{LIREEE 72 0, MAEPNCHMNNAEYERT LI EELRFHETSH L.
HEAT L 723824, BN o#E & L T oI/ R B A -
PET L0 (HEMRERS), BEFHECHE D RBEEL
FERE Lo T, RIMERIEASNDZEYHE, —F, #Mh
MAgD oI EEMERIC B 2 HMMEREE S X7-7 L IRESE
RBEASNE I EHH Y, BEOBERIIENESRBEN2OR
Rer 7 h. DICOERER L LTI, AMEMFELR &OENLR
EiLlEg, ERE, BULE, dME, ERARERS (BT
MR &), BEBICHEI MERLEEZDIDFMONT
BV, DICOREMEIZIZ, HBRATREHEY P4 2P HS
FTREELLNTVED, FORSOAFIZEERIIBNT

ER104E 12 A 22 B4, FRI1F2 A19HZHE

A THAB?.

DICIE, WO TTFHRARTH B I LD, LEBEOELHE
PHELHLLTHY, RELBE L IHEILETH S, DIC
OEBSEBREBOBRRIROEETH LY, IDENIINS
1) 2 COHEEBEN TR TEY, LEIEL T, #EIL
AR BB AS AR 12 X 2 M/ BB R - O FEA T Hh LT
Wh. F7:, DICOFEIZY A b A4 RMEBE T3S LT
VBB, TR REIHET A LD REYIC L Y DIC & U
L3 2D S B0, RIDHNOBE % & THRH T
RBECH 5.

DIC H—#BOIEFIZ BN TIE, EERPe< /a7 7—-UHhbA
v ¥ —11 4 % -1 (interleukin-1, IL-1) 3 R°REHFEIEAE T (tumor
necrosis factor, TNF) o [Z{CF S5 LEMT 14 M h A VD

Abbreviations : ALT, alanine aminotransferase; APL, acute promyelocytic leukemia; ARDS, acute respiratory
distress syndrome; ATRA, all-trans retinoic acid; DIC, disseminated intravascular coagulation; GFD, glomeruli
fibrin deposition; GTM, glomeruli with thrombomodulin staining; IL-1, interleukin-1; LPS, lipopolysaccharide;
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WEh, MENEBELH - -REEECHEEENRIET S
EEZLNTWEY Y, —7J, 2514 FHlE, BCHRENE
BORMAELED 3 v 7, HAMNR{REGEWREEE (acute respiratory
distress syndrome, ARDS) 123t L T#H%5 & n, FEEERDOIYL
Fl b, MAFYA I 4 VRBECRTHALNIETLH
#£5HDY, T, TAMIA L OEESANKECDICIZH L
Tk, A704 FPERTHLURENEYD S,

F 7z, DICIEMBEMIEEOREERIZEM LT, 15T,
2R BRI B L% (acute promyelocytic leukemia, APL) (-
BOUWTIEEFBIERIAHTLIZ LML TS, F72,
Bl7THRBELOLVF /4 Y EEZEE (retinoic acid receptor,
RAR) o BIEZF & 15 4@ R LOPMLMETIE, &b IZiFdEk
FHAD % BB IR & DRI ERANE LS A RET b DL
FZHENTVED, APLIZE W TIEE 15-17 et RiiRE 2 & Y
o £ 72 PML-RAR o UG EEFAME DS 25 LFEER
EHETAHILIZLYD, APLH#IREAEs 22 L 2L TV
LEEZLENTWA, T4, PMLRAR o (ZfEH L T APLAIE
OGLEFETLEHNELT, TNV INF P ALF A VB
(all-trans retinoic acid, ATRA) 2ERIGH ENTETHAE™?,
F72, ATRAIZAPLAIG I T2 3 {LFEEHOATE <,
APLIZEBE L72DICx b L™, LIid UISEE sk & 17
HZERDICRaY PO—LLHBIEDVHONTVS, £
O & LTid, ATRADSAPLHIRR O & % & 3 & R HIARLC
BOWTHHMABRUERHATHSL MO v REV 2V OEREE
, MBRFOERTIGT 2D LEZLNTVES Y, &
DR, ATRAIZAPLIZABELZDICIZA LTOATR L, AE
WE LD MO v RED 2 2 OFEAHNE] S R4V BUILE %
EORBIZAEP L7DICISH L TAHENTH 5 alfethrsd 5.

—75, BHBEOHBETHBIEHILES 30D 1a 25
Loy 3D, UFTEY I DE$5) 4, ATRAE

FRIZ R ERRA DS B Z LHNER &N, A Mo A >
W23 LTh, ILIARTNF o 24 5 LI #iEFALR
L F i ATRAD QT REY 2] YEBIZBITAEH
el PO KREZ2) VBEFILEETLLF /A VER
MFEIR (retinoic acid response element, RARE) »%EH & Tw
BHPR €Y I 2 DyFERD RARICEBILL TWa Z & 46
NTHEN®, ¥ I VD, OATRALFBFIZ PO Y FREY 2 »
BIEFICER LTS EER £ BET 2 HY D 5.

UEomZWEs 2 c3 5728, 5y MEULE DICE 7 V28
LT, 7L F=voy, ATRABLUEY 3 oD, %#%5 1L, %
MEFMT—h—, REBRFEE, A4 bh A RE~ORE,
BAIKBIIBITA PR EEY ) L ORBADOBE Iz OWT
HE L, SEEHODICIINT 28 AKIz2w T, DICRIEIC
BUBTL ALY, bR ryREYV2) ¥, BIUHMEEFD
Bl L AbeTHEELL.

HEE L THE

I. 5v FBRIAUAEDIC EF L OIER

6-8 R, 1RE 160-180g O MM Wistar 7 v b (HASLC, i
Wy %, —HEEFRERICELE oMM vERT v B
DICEF L OERIE, R FNVE ¥ — b (Nembutal’, A B
B, WH) MEFTICT v PEBIRICAGOFES L HFEL,
AE 1kg 2470 1) 30mg D RIFH B3 ) R L HER (Escherichia.coli
055:B5, lipopolysaccaride, LPS, Difco, Detroit, USA) % 4: 3
FIEK 10mL IR L T, AREHT TR EE L TT - 72,

I. EHOkE (F1)

1. 7L F=voroiks

7L F='o » (Predonine®, 3EEF#%, AMK) 12, LPS#5-30
YR AEB ALK O0.SmUZEM LT, HEBE TISEH L. %
SEdhEIkgS7- Y Img /213 10mg D 2 FEE L7,

Table 1. Schedule of drug administration in an endotoxin-induced rat DIC model

Drug Administration
Group Numoer B oo Doma odne
Control 8 Vehicle Vehicle Saline Saline
PSL (10) 8 PSL (10) Saline
ATRA 8 ATRA Saline Saline
VD (0.4) 8 VD (0.4) Saline Saline
LPS 8 Vehicle Vehicle Saline LPS
LPS+PSL (1) 8 PSL (1) LPS
LPS+PSL (10) 8 PSL (10) LPS
LPS+ ATRA 8 ATRA Saline . LPS
LPS+ VD (0.04) 8 VD (0.04) Saline LPS
LPS+VD (0.4) 8 VD (0.4) Saline LPS
LPS+HP 8 Vehicle Vehicle Heparin LPS

Vehicle, 0.3% ethanol and 0.05% Tween 80; PSL (10), prednisolone, 10 mg/kg, s.c.; ATRA, all-trans
retinoic acid, 20 mg/day, p.o.; VD (0.4), 1 a, 25 dihydroxy vitamin D, 0.4 s g/day, p.o.; LPS,
lipopolysaccharide, 30 mg/kg/4 hr, div.; PSL (1), prednisolone, | mg/kg, s.c.; VD (0.04}, 1 «, 25 dihydroxy
vitamin D5, 0.04 4 g/day, p.o.; Hp, heparin sodium, 500 IU/kg, s.c..

PTAH, phosphotungstic acid hematoxylin; RAR, retinoic acid receptor; TAT, thrombin-antithrombin complex; TNF

«, tumor necrosis factor «
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2. ATRAD#: S

ATRA (Tretinoin®, Roche, Switzerland) &, LPS#:5 1:8H
BiZ25 PS5 YA T, BFa—T72HT&EOKRS L.
BEBIZ—-HA%7-920mge LT, 03% L%/ —LBLY
0.05 % Tween80 % & T i1 Im 1AM L TG L2,

3. ¥%3IrD,0H%5

¥y 312D, GEA, B X, LPS#H5 3 BAid 5 LPSH&5 Y
B# T, ATRA L A#ICBROKE L. HERE—HH2Y
0.04, 04 pg?D28L LT, 1%L ¥ /— k& 0.1% Triton X-100
EEUHEE ImICERLTLH LERS L™,

4. ~o%) yO¥E

LEIEEHOEH L DICIZX$ 2 HPHIZI R % ILBRET§ 2 /2
&, WHEE LTRSS/ ~ (Novo Heparin®, ~¥ A b, ¥
B, DTFAS) v e$2) # LPSTH5 300 AN RE Lkg 721
500 IU # &R FIoiEST L™, LPSZ RIS L7z LPS+~
N VB, B, WEEE, FREoAE&EORSL, £H
£ 10ml % 4B 2V TR L7, £/, LPSHEKS
B, LPS+~/%) U EEICD, SEFOBELREOKRS L.
ATRABMES B XY ¥ 3 v D, BMIFERIZIE, AMAEK
10ml DFHEAF E T - 72,

. mBERE

PRI AREI O LPSIR SR TERIS, T— 7 VRE T IZBME
LT, BEERABIR & V1TV, BAIE21GIESEHY © Sml D5+
BIZF P — MREV/IOFANTRR L, R 1IRERLA
B R EEEEE (Celtac, MEK-5128, HAXE, Hi)
CTHvMEEERIEL, o tnYy EVRHE, mFE7 17/
7 BEY BBEEREREE (CAB000, REERET, i)
T, MHBD¥ A v—%D5 (4 v—HEEE (TVETT—A
DD¥4~v—, ¥4 7 by, ®E) THELZ?. BEE-
SOCTHERAEL, PrRYEVY—TrFrurvrgaik
(thrombin-antithrombin complex, TAT) % & M ELISA¥ v |
(Enzygnost TAT, Behring Werke, Germany) Tl L 72,
LB, ThEFTORET, RELISAF v MI7 v FOMFTAT
LBRIETEETH D Z EFNMOENTVBEY,

T/, BBEENT—-H—-L LT, MFTI=0T I/ T
¥ A7 x5 —+%¥ (alanine aminotransferase, ALT) &IiH 2 L 7
F=r%7y PHELISA¥ v b (ALT, V*7 v 7 GPT IFCC,
N= ) rH—<ovnAdh, BR,7V7F=y, LY 70—
7o VTF=UF, FRME, KR TRELAY 2612, &
HEROMAT A b A VIBEAORELRET L2012, ML
FRILIABLUTINFe 7 v PHELISA¥ v I (Cytoscreen rat

I-13, TNFa, Biosource, USA) iZ THIE L 7.

V. REZIRE

BIAEH, e LB E R LT, 10%FL=) s
EFHVWCEZE L. BAREIIBITE 747U Y IBEBEROR
EARET A0, VY8 Y TATFVEBEATIFIY L
(phsphotungstic acid hematoxylin, PTAH) 4tz 17V, 10018
DRFEDI L, 74 7)) LleBEDORREDEE KX,
$EkE 7 ¢ 7Y ViEEE (% glomerular fibrin deposition, %
GFD) X LTRLZ™, F7z, BhREKKICBITS F Oy RE
Ta) YORBPUOWTIRETT 272012, UHFHI vy b bno
yEREZ 2 YR s u—FLHE (SEFALE, BB &
Vectastain ABC¥ v b (753, BR) VT bRV REY
) YRELREFITV, REEKTOREMEER % PTAH 4+ & [
R LT, REFEPOCREY 2 Y EEE (% glomerular
thrombomodulin stain, % GTM) & L T/RL 72%.

V. #EtavikEt

F-F X PHELERERE X SEM) ICTERHAL,
Wilcoxon#EIZTp< 0052 FEEZH Y & L7

159 #

I. LPS¥5(C &35 v MIEDIC EF7 )L
LPS#EICL Y, AEZIUMREOR D GIIREE @ 806+
25 X 10%/L % LPS® : 177 £11 X 10°/L, p<0.001, LA TEH)
Foblor Y UrEBROEELRER (1281 02F 3 58.7+£3.2
#, p<0.001), M7 7Y /¥ ViBREOHE R (263
6.5 mg/dl ¥t 52 3.2 mg/dl, p<0.001), MHD &AL < —fED
HERZEM 0.60+0.02 xg/ml & 1.15+0.09 xg/ml, p<
0.005), M= TATHEMEEN (1.0 = 0.6 ng/ml xF 222 £26.5
ng/ml, p<0.001) AALN, KEFNIZBWTDICAHEIRS
NTVABELDEEZ LN (F2). T/, LPSHEEIZL M
Z L7 = U{E (0.13 +0.02 mg/dl 3 1.27 £ 0.05 mg/dl, p<
0.001) B & UMM ALTE (72 = 4.7U/L#221 £16.7U/L, p<
0.001) OBEMATA S, DICIZHE) MAREEI MR I N (R
2). —F, mHHA4 A ViREE, MPILLAME G511
pg/ml #§ 802 £ 62 pg/ml, p<0.001) B L I+ TNF «ff
(3.8 0.9 pg/mlx 1658 £ 193 pg/ml, p<0.001) i3 & HIZLPS
BEIZEDEZICEMLTWA GE2, K1), F7-, mMHTAT
MR & P TNF o fE8 & Ol L1 pEOBICIE, Wil bk
HBEAAL N (FRFR, r=0.687, n=8, p<0.05r=0.703,
n=8, p<0.05).

I. 7L F=Vn 50 DICADHME (F2, E1)

Table 2. Hemostatic parameters and organ dysfunction after LPS infusion and drug administration

Control ~ PSL (10) ATRA VD (0.4) LPS LPS+PSL(I) LPS+PSL(10) LPS+ATRA LPS+VD(0.04) LPS+VD (0.4) LPS-+Hp

Parameters (n=8) (1=8) (n=8) (n=8) (n=8) m=8) (n=8) (n=8) (n=8) (n=8)
Platelet (X 107/, 1) 806:£25  784:£32  772%25  762+38  177%11 565+34 ** 185+13 18716 204E£19%%  245£17%
PT (sec) 128402 129404 125+02 126203 587£32 16.1£04™* 151£04™ 602+16 452+24%  288+3.6** 40.6%13%

Fibrinogen (mg/dl) 263%6.5 265+9.4 250:£4.1 255+15.6 5232

150£16.6 **  194£14.6 ***  95+34* 98+4.4* 13864 %% 112+17.1*

D-dirner (x g/ml) 0.60£0.02 0.57:£0.03 0.71£0.03 05340.04 1.15£0.09 0.67:0.08** 0.52£003** 1.04:£0.07% 1.02£009* 0.83:£0.04* 0.800.08*

TAT (ng/ml) 1.0+06 20:£08 3.0£03 24%12 2224265

84£14.9%* 794231 *  102£83%  184F112% 926+4.6™  120x15.1%

Creatinine (mg/dl) 0.132£0.02 0.1410.03 0.15£0.02 0.17£0.04 1.27£0.05 0.19£0.03 *** 0.17£0.02 *** 0.85£0.07* 091:£006* 054%0.03 * 0.38+0.02 *
ALT (ULL) 72447 73E6.0  T8E25 7456 2212167 189£250%  166E18.0%F  175£135%  172£152*  105+£34%F 169123 %

LPS, lipopolysacchaide, 30 mg/kg/4 hr, div.; PSL (1) or (10), prednisolone, 1 mg/kg or 10 mg/kg , p.o.; ATRA, all-trans retinoic acid, 20 mg/day, p.o.; VD (0.04) or (0.4) , 1 a, 25,
dihydroxy vitamin D,, 0.04 y g/day or 0.4 ug/day, p.o.; Hp, heparin sodium, 500 ¥U/kg, s.c.; PT, prothrombin time,; TAT, thrombin-antithrombin complex; ALT, alanine
aminotransferase; Data are shown by X =SEM. *P <0.05, **P<0.01, ***P<(0.005 compared with LPS group.
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7L F=vor (10mg/kg) OBEMIFSIZBVTIE, BRiLe
e —A—, FFE#E BLOMHPY A Mr 4 VBER, B
BLEEZEIAON Do (F2, M1). 7L F=vor
1mg/kg ¥ 7213 10mg/kg DEHE 5 & b, LPSHEIZ & 5 I/
EEOBA A B &/ LPS+ 7L F=v'0 ¥ 1mg/kg
BE:377 =54 X 10°/L, p<0.05 2} LPS¥; LPS+ 7'V F=v'u >~
10mg/kg B © 565+ 34 X 10°/L, p<0.005 3+ LPSE, LLTHE
) (2). LPS|5ICL370 by EVBROEREIRXTL
Fov'a S D FBICHF SN (1612045, p<
0.005; 15.1 £ 0.4 #, p<0.005). LPS#&x5 2L B 7 4 7'V
T VBEOBAE L Fova vig5Ilk h ERICIE s
72 (150 + 16,6 mg/dl, p< 0.01; 194 = 14.6 mg/dl, p< 0.005).
LPS#X 5L AMMHD &A1 v —~{EDHINIPSLIESIZ L WV EE
(4 S L7z (0.67 £ 0.08 wg/ml, p<0.01;0.52 % 0.03 p g/ml,
p<0.01). LPS#%5(2 & 2 MFTATED#EMIE S L F=v o ¥
B5ZE ) FEICHIH & iz (84.0 £ 14.9 ng/ml, p<0.01;
79.4+23.1 ng/ml, p<0.01). DEOERIY, FLF=vD
YOS, LPSHEESIC L 2 @MFH~— 7 —DER 2 HE
WKHEL, TOMRIIHERTFHTH 7.

T FZvn YRR E I L D REBEEEANOEBIIOVWTAD
E, IPS#ESIC LML p s L7 ForEETL F2y
OY#HSICE D FBICEH S (0.19£0.03 mg/dl, p<
0.005; 0.17 + 0.02mg/dl, p<0.005) (& 2). ¥/, LPS#EIC
LML MR ALTEIXLPS+ 7L F=V' e ¥ 1Img/kg BT
WEEZEALN o7 (1891250 U/L) 25, 7L F=vno
v 10mg/kg HETUHFE IR SN (166 £ 18.0 U/L, p<
0.05).

£ 2000-
N
S

< 1500-
3

L _

L. 1000
I_

500 -

0

Cont PSL VD LPS LPS LPS LPS LPS LPS

+ + + + +
PSL PSL VD VD Hp
m 10} (o04) (0.4

(10)  (0.4)

IL-1 8 (pg/ml)

TL Ry B E AP A h A VIREENOREEI
DNTHDE, LPSHEEGIZL Y#INL Z-flH TNF « fEiE, 7'V
F=vo 5L ) EECHE &7 (1020 + 193 pg/ml,
p<0.01; 517 £ 12 pg/ml, p<0.05) (®1). 7, LPSHSFIZ
LY HMLA-MmMAFIL1 g EiE, PSLIxEIC X D HEICHM S
7z (198.7 £ 59 pg/ml, p<0.005; 74.1 +20.9 pg/ml, p<
0.005).

DBy, LPS#HEIC L 2lEBEEL LIPS A b h A~
BEOHMINLTY, 7L Fovo ORI EE RS
MEBA LN, FOHREABKEHTH -7,

. ATRAO®DICADXE (K2, E2—5)

ATRABIRR 512 B MR~ — % — I3, WIBEE & b
LTEEBEIALN 72 (F2)., $/, BEEEDY—F
— b ATRABIES I L 2 6B EBE AL e (B
2). BAREEIIBIFE 714 7)) Y iREEIE, ATRABE TN
BELFERFIIES AN e o0 (M2). LA L, BATKMEIC
BRI YREV2) VREFBIIDOVWTADL E, MNEET
352+ 42%NBHBTH LDz LT, ATRAETIZ4M4.6+
54%&, MBELILRLTARCHEML TV (F3, p<
0.05).

LPS+ATRA# G2 BT B BIMFEN < —H —DEFIZDOVTH
% &, LPS+ATRABEIZ BT, M/MES (185 + 13 X 10°/L),
7O Oy URER (6021 1.6%) IS LPSEEEHBL CHEL
EElZA LGN eho7 (R2). —F, Wh747) 75 2 kE
DAY, LPS+ATRABETO95+3.4 mg/dl &, LPSE L ILBL
THEICHR sz FE2, p<0.05). T/, MHDFAL~v—
s & LA TATE OIS LPS+tATRABE TLPSEE & g L

1000 -

7507

Cont PSL VD LPS LPS LPS LPS LPS LPS

+ + + + +
PSL PSL VD VD Hp
M 00 (004 (©4)

(o) (0.4)

Fig.1. Release of cytokines after LPS infusion and drug administration. (A) Tumor necrosis factor « (INF «). (B) Interleikin-1 g (L-1

£). LPS, lipopolysaccharide 30 mg/kg/4 hr, div.; PSL (1), prednisolone 1 mg/kg, s.c.; PSL (10), prednisolone 1 mg/kg, s.c.; VD (0.4), 1
a 25 dihydroxy vitamin Dy (0.4 # g/day, p.o.); VD (0.04), 1« 25 dihydroxy vitamin D, (0.04 . g/day, p.o.); Hp, heparin sodium 500
IU/kg, s.c. Data are shown by X £ SEM. * P<0.01, * * P<0.,005 vs. LPS group. NS, not significant vs. LPS group.
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THZIZIE SN DY 4 7—:1.04£0.07 x g/ml, p<0.05
TAT:102 £ 83 ng/ml, p<0.05).

LPS+ATRABEIZ BT AREREEIZIOWTA L L, M7 LT
F = 2 (0.85+0.07 mg/dl, p<0.05) # & llnr ALT#
(175 £ 135 U/L, p<0.05) (&, LPSEEL Ll L CTHEIZWHEL
TWiz (FE2).

BB BT A 7 4 7)) YRR EETRE AL
Nadody, LPS¥EIZEY, 70.6 % 1.1%DAIRMEIZT 1
T vl AH NI (2, 4). —F, LPS+ATRABETIZ%
GFD62+1.0% &, LPSE LB L CHEIZHH S
(P<0.01). —7, EREHAEIIBIA IOy FEY 2 P 5R
[ZOWTIE, HEEETS352442%Tdh - 72%GTM 25, LPS#
HIZED1.0+08% L HEIZETL (p<0.001), LPS+ATRAZE
T150+£3.1% &, LPSHEL LKL CHEICHEML A (0p<0.05)
(3, 5. F7, LPSEEH L U'LPS+tATRABIZ BV T, M
TATIHREE & % GTM ORIZ B OB A SN (r=0.847, n=8,
p < 0.001).

N. E23>D,ODICADEE (F2, 1, 2, 4)

Yy 3D, 04 pg/OORMESIIBIT B EEN~— T —
3, WEBRLEEBELTEESIALLRP o (F2). £z,
BHREENw—H—b s I DML EELEHIIA
LN hot FE2). &6, IHHA b4 VBEICNT2
B LY I LD HHESTIIALR R0 (M), F7,
BAREREIIBIT A 7 4 7)) YRR, ¥ I DR5I
BOWTENBELEFICE AL, 272 (H2).

LPS+¥ % 3 v D% 512 BT A BRIMEN T —F — 2DV TA
e, M/MEBEOETICN L TIMERE Y ¥ 3 2 D&5 (LPS+
Y% 32D, 004 pg/H ) TIL187 16X 10°/L &, LPSEEL
B CTHESRETEAS N ah o228, BEELYSY 3D,
%5 (LPS+¥ 4 3 v D, 04 ng/HEE) T, 204+17 X 10°/L &

100 -

%GFD

Cont ATRA VD LPS LPS LPS LPS LPS

(0.4) + + + +
ATRA VD VD Hp
(0.04) (0.4)

Fig. 2. The intensity of phosphotungstic-hematoxylin (PTHA)
staining (fibrin deposition) in renal glomeruli after LPS
infusion and drug administration. %GFD, The percentage of
glomeruli with fibrin deposition; ATRA, alltrans retinoic acid
(20 mg/day) p.o.; VD (0.4), 1 « 25 dihydroxy vitamin D; (0.4
g/day, p.0.); VD (0.04), 1« 25 dihydroxy vitamin D; (0.04
g/day, p.o.); Hp, heparin sodium 500IU/kg, s.c. Data are
shown by X + SEM. * P<0.01, * * P<0.005 vs. LPS group. NS,
not significant vs. LPS group.

HEIIR SR (p<0.05, #£2). LPSHEIZL S Fubo
YECHBOEEE, LPS+E 4 3D, 004 ng/H BET452+
24%, LPS+ ¥ % 3 v D04 pg/H BET288 368 &, LPSH
SR LCHZCHIE SN (FREFRPp<0.05, p<0.01).
7o, IPSHESIZLAMF 7470 /5 VIREOHA D, 98+
4.4 mg/dlB X U138+ 6.4 mg/dl L FEICHHI S Lz (B
np<0.05 p<0.01). &5, LPSIESIZLAIMHD &A=
—fEDHE, LPS+¥ ¥ 3 D,0.04 g/ H B T102+0.09
pg/ml, LPS+¥ % 3D, 04 .g/H HT083+0.04 pg/ml&
FEIZEE SN (FRENP<0.05 p<0.05). F7z, M
TATHE ORI S 184 £ 11.2 ng/ml 3 £ U792.6 + 4.6 ng/ml L H
HIZHHI SR (B ERp<0.05, p<0.01) (2).
IPSH 5 X AIMBEE T LYY I X DORRIZDONT
HBHE, LPSHG Iz ML Az 7 L7 F= »{HEIELPS+
¥'¥ 3D, 004 xg/H BET091£0.06 mg/dl, LPS+¥ % I >
D, 04 pg/H BT054£0.03 mg/dl &, LPSEELLLBIL THE
I X (FRENP<0.05, p<0.01). 7z, LPSHEEC
CTHMU =M ALTE S, 172 £15.2 U/LPB L 18105+ 3.4 U/L

*k

50 || +—

NS

%GTM

20-

10-

0 | 2z %

Cont ATRA LPS LPS LPS
+ +
ATRA Hp

Fig.3. The intensity of thrombomodulin (TM)
immunostaining in renal glomeruli after LPS infusion and drug
administration. %GTM, The percentage of glomeluli with
thrombomodulin immunostaining; ATRA, all-trans retinoic
acid (20 mg/day) p.o.; Hp, heparin (500IU/kg) s.c. Data are
shown by X + SEM. * P<0.05, * * P<0.01 compared between
each group. NS, not significant.
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Fig.4. PTAH staining demonstrating the fibrin deposition in renal glomeruli after LPS infusion and drug administration. (A) Control
group. (B) LPS group. (C) LPS + ATRA group. (D) LPS+ VD (0.4) group. (X 200) LPS, lipopolysaccharide 30 mg/kg, div.; ATRA, all-
trans retinoic acid 20 mg/day, p.o., VD (0.4), 1 «, 25 dihydroxy vitamin D, 0.4 n g/day, p.o. Fibrin deposition are shown by arrow. Scale
bar indicates 200 » m.

Fig.5. Thrombomodulin immunostaining with rabbit anti-rat thrombomodulin antibody in renal glomeruli after LPS infusion and ATRA
administration. (A) LPS group (X 200). (B) LPS+ ATRA group (X 200). (C) LPS + ATRA group (X 400). LPS, lipopolysaccharide 30
mg/kg, div.; ATRA, all-trans retinoic acid 20 mg/day, p.o. Thrombomodulin expression are shown by arrow. Scale bar indicates 200 x m.
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LEEIZHH &N (FRFRp<0.05, p<0.01) (F2).
LPS#HE Gz L2 MmAH A M A ViEOEMINTEE S 3
YD, OBBEIZOVTHB E, MHFILL AHEIZLPS+EY I D,
0.04 ng/H BET698 36 pg/ml, LPS+¥ % I D, 04 g/ H
BETA455+ 92 pg/ml &, LPSEEL B L CHEIZHIG S s
(FNEhp<0.05, p<0.01). F7/, MHETNFMED,
1062 + 144 pg/ml 3 £ 18916 £ 69 pg/ml & B ZZMF & hrz
(FNFhp<0.05 p<0.0l) (A1). B, ¥¥ I yD,0H A
A AT AHRIIHEBEKENTH 7.
BATKABIZ BT D% GFD I, LPS+E % 3 Dy 0.04 4g/H
BT63.2+24%, LPS+¥ % 3D, 0.4 ug/H BT34.6+
25%&, LPSELLERLCHFRICHR S TEY (FhfFh
p<0.05, p<0.01), 747V YIEERIIHTEEY 2D,
DIHHRILHEBERGFNTH o7/ (K2).

V. A LODICADRER

CLPS+ %) VEETIE, LPSHRGIZ & 2 R~ — 7 —D

WA B E LSRR (RS, 245 £17 X 10°/L; 7

O hurY oREE, 406138 M4 7)Y VIRE,
112 +17.1 mg/d;; D ¥ 4 =—, 0.80+0.08 xg/ml; TAT, 129+
15.1 ng/ml, Wb LPSEE, P<0.05 2AShi: (E2).
7, BREEOLEDRLIALNL (VL TFZ Y, 038+
0.02 mg/dl, p<0.05; ALT, 169123 U/L, p<0.05, #2).
oIz, BRBEICBITSE 747 Y IIRIEEDIH L (%
GFD, 44%£09%, p<0.001, E2). L&L, mfHs +b
AVBEBIDVEATEKICBITL Py REY 2 VY EBIE
LPSBELHE L TEERIALN o7z (D1, 3).

Z =

DICid, BkMfER &M EEEE, EREL & ElRRL
LTRETAEELZEHETH I, TOREIL, 2BHERRE
WOBEISHEIZ X Y, T LTS ICH N2 £ 58T
AZETHAE. DICOFHRIIBOTRRTHY, THOUED
ROIIZEEABN & B S RES YL E L S5, DICORRL,
FHEEDOBEFRELTH HAY, BHILMENERE % Hik§ %
D) RO L AMBEEBRESLETHS. LL,
DIC DIFHEII R4 TH 1 2, FEGIORHEEIIIE U 7G5S 0 ER
PEELEbNS. 7, DICIIH L THSEREELIT-Th
I U=V LARVIEGI b AR L, REEEREDS OB
ADLDEEEOHEILINTVS, 22T, KFRTIE,
Tk, HEEBEZUNOHWTHEAINTVI DD, HfE,
FA A NOFEBEREERBERNOBZEEH STV D

EHITH2, AFOA FHl, ¥F I ABEGEL L UERILY
¥ 3Dy 5y FRILEDICEFIVIZIRE L, ZOHEREE
Iz CRE L7, BILEIIBWTi, ME»r50= Y Fh
FOUBEHICLD, BP0 77— UDLILIRTINFZ2E
DA NI A CPEESNY, NERBICBIT2—BILEES
COBATHFEL®, AENREELEPEREINL LEXDL
nTwa, ¥/, DICIZBWTIE, Y14 A4 2 Ei2&bm
ENEESMEEICE S, MAIRFSREL, BHTORNME
BAENFEL, ZRBRE:BETILVOATVS, KET
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IBIUTAT 4T YMBOFEENS (2, K2), LPS#ESIC
LY DICHAEREN, TN AMBEENELTWE DL
Eixon Fh, REFVIIBWT, MAIL1E B L OTINF

a DEMHPEA LI (1), 512, MHATATEEL ZNLOY
4 M A A4 VBEORIZE, WTR S IEAESALNZE LY,
REFMIBITBDICREEIZZ NS ORIESET A b A A >0 |-
APBEELTHELDEEZ LN,

B fE L2 ) DICREDOHFE L LT, ILIARTNF e 2 &0
PRIEWES A I A OGS FEBEINTY, BRI LDOY
A4y MCRETAHAILIZIDDICEREL-ET A
HEDL ALNLIM 2D, WEDPDEREFIVIZBW
T, BILIPER LI ZEEENE, BLUTIL100 &9 2
RIEWEF A b4 v E2HEGTHIEICLD, KRIMAEDICIZET
BIRBEENUELDICREACITICERTH L L T1HED
ALNBEDW —F alNFaATFOAL FEZEERICBITAILL
AR TNF a DmRNADGEEB L UPEEZIH T LI L2 X
hW, ThenH A b a4 YEREZERTIERE bR TW
LWz, LRV reEELT, Ty MRIE
DICIZ# T AHERE/ER B L M4 s 4 Y iBEANOEE
IZ2WTRET L /2.

TL ROy ELPSHESANICE TR T2 812480, &
ME#H<— 7 —DOEBTFF IR S, ESHREEDHEICK
#FL (R2). F/, PSS DL 2zl 4 b 4
Vi, TV FovuyBESIIL)FRIING S (K,
FTL RO roF 4 A YIEERPERETVICBITS
DIC#E LT iEFEZ b/, 72, ThLOWBHR
ITHEBRENTHY, BERTHEBET S lmg/kgn 7L F=vn
UHBESTLENTHo I EITERENI L THELEILN
7oo TV v o s ESICEVBHEEEOWEDALNLZL
b, AF 04 FEIEY A A4 25T ADICIZE WAL
TRREEICLAY TR EEL LN, BKRMIZL, §
MIEMES 2 v 2 2L 5N BB ARDSIZH LTAF V7L N
VoY REBRENTANZD, 100:300mgBEO L F Il
FHEEEN, BHEIIESLLETIHRELALRY P,
L1k, BULFEIZEHELDICIZxT 2 2704 FRORE &S
U ERBHII OV THBRNICRHET2EENHL LD L
2o, —F, AFOA FHIGREELTH LM o EN
FLEZONTE), ZOBTITEBIIEZETLILEN H 5.
LaL, BEIEIZBNT, AN Y50 BWTEY A o a
IANDHBREZR N oI Eh S, ASRY L EATEAN
HEefHTHIEILY, DICOERE L UHMBEEZ L)H)
BRI LD AT REMEA S b, BRMAEDICIZBIT A H kA
WEE LTRET AR S L L Ebhiz,

ATRAIZAPLIZB VT, APLAIR % SMLFET 2 DATE S,
APLAf MM EMBIZB VT, raryKRES2) v O%
HerEd, ABRFOREHZIHT A I EFHESATY
5m“1“” —7%, BMFEIZB T, INFe RIL13%ED

SEMEY A A A Y OBERELR LT, MERNKEARIZEITS D
/1-%/1 VY OEFHAMET L, MERNRLBEERIZBIT M
HFORFEAREMT 52 LI & oo mEFTEIKE, S
BMICEE, DICARIETADDEEZLNTWS, £2T,
7 v FEIMAEDICE 7 WV ICATRA %45 L, #OHGEEERL
rErAEEYV L CRANOEEIZIOWTHE L7z, LPSIZE
LM/REOBAB LTIt oy EVEBEOERIIWN LT
1%, ATRARGICE 2FELLEBEIAON R Do /205, P77
4T 2 BEORL, DY A7 —BLUTATOHEIMIF L
TREFICHE LR (£2). 7, LPSH#HESIC X 2 EFEER
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ATRAFR S L D AZEICYEL, BRIKIKIZBIFE 7470
MEOEROEZIZIRE SN (@2). DX, ATRAZE
sk DIC 1254 L T, @Mﬁgm%hivm%|%®&% IE
ThareEZLNI. S6HII, BARERAEIIBITL MOy FEY
2 ) ORI T 2 BE T ERBREIC L VRE LS
%, ATRAFI#GIZC O vy BEY 2 ) Y ORBELINHEEE L L
L CHEEICHENLTEBY, £/, LPSEBLIBELT
LPS+ATRABETH bR U REV 2 ) X OEBEINNA S KT
(@3, 5). 3512, %GTM & A TATEIZIZE OB AL
N7l ed b, ATRACX AHLEBEEHE oy FEV ) »
DREBFETESE T, Fligetr simaeticy 7 hse52

L2 ECRbDEEZ LN, 72720, REFEIZBWT
ATRADHGEER A b0 Yy REY 2 1) ¥ OFEEINHFA SN
A01E, BIRHEOKHE» L HERECTHY, Iy bk b
EOBOEER Y, BFRICHT 572012138, SbIzREz2ma
HULENRHLEEZ LN, B, ATRAILLA M REY
2 ) MR FORBUH T AT L LT, X0 LS
HIEDVEIZLNS. FD‘/d-“-E*‘/“:L') CBIZFLERIZH S
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Fos 2> & 7 2 ERTAP-1 D EMUPBH B 05, LF /4 V8
PHEELZRARIEJun L AT 5 2 L TAP-1OFAZHEL,
VF /A RS & D AR T 9 mRNA % #0) LAEEE 70
REIHH S p 200,
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F72, LPSHEEIC L 2R ECERIEIIBTL 71 7)) ¥
H[LT&@?E}&%%‘“ IR L (®2)., BlE&Y, ©¥ 30D,
SRCIAEDIC B & U2 DB EIC N L THMTH L LEZD
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Y ICDIEESICIDABECEEL @D, ¥ 3L D,OHER
I, AP HA o OEFENZL D IRIES AT HetED H 5 &
Bbhs, —F, €3I D525 ) TMOSEEILINT 5
BEAS A S NIzD%, HEXE IR/, ZOEBELT, ¥4
IUDEAENRE RARGEMMIZL Y, HLME, borF=E
Va) yORBPIZEEEE 25500, RAREIZHT BHEET
2% 3 VDyERAETIZRARL D DV EE 2 b,
Fr, RBENTOERTIE, ¥ 3I0D,0baryREI 2
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RED2) VAOFBEATRALE Y 3 VD, TIRESVEL L b
DEBbhi.
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1R9%% 5 TNF o % 2T 5 cHEEN TS, Z0OH
FD—2L LT, ¥4I VD,NIL-1p EMEEE (L-14-
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Abstract

Inflammatory cytokines released from monocytes and macrophages are considered to play a role in septicemia-related
disseminated intravascular coagulation (DIC). Since steroids are known to inhibit release of these cytokines, it was
hypollesised that they might alltive the symptoms of septicemia-related DIC. All-trans retinoic acid (ATRA), which is used to
differentiate acute promyelocytic leukemia (APL) cells, is also known to increase the expression of thrombomodulin (TM) and
decreases that of tissue factor in the endothelial cells as well as in APL cells. ATRA also improves DIC in patients with APL.,
The interaction between ATRA and the retinoic acid response element (RARE) of the TM gene is suspected to increase the
expression of TM. On the other hand, it is also known that the gene for the Vitamin D, receptor is similar in structure to that
of the retinoic acid receptor. For this reason, it is conceivable that vitamin D; might also increase the expression of TM.
Moreover, some researchers have reported that Vitamin D, reduces the plasma levels of inflammatory cytokines. In this study,
we investigated the anticoagulant effects of prednisolone, ATRA, and Vitamin D, on the septicemia-related DIC models in
rats, Experimental DIC was induced by the administration of lipopolysaccharide (LPS) for 4 hours through the tail vein.
Prednisolone was injected subcutaneously immediately before the LPS infusion. ATRA and Vitamin D, were orally
administrated, respectively 7 and 3 days before the LPS infusion. Prednisolone administration allieved the LPS-induced
changes in the parameters of hemostasis and organ damage, as well as the increase in plasma IL-1 3 and TNF e levels
normally induced by the LPS infusion. Pretreatment with ATRA also allieved the parameters of hemostasis and organ
damage. In addition, DIC-associated formation of fibrin thrombi in the renal glomeruli was inhibited, and the intensity of
immunoreactive TM in the glomeruli was increased by the administration of ATRA. Adminitration of vitamin D, had similar
effects on the parameters of hemostasis, and organ damage, and inhibited the renal thrombi, just as ATRA did. Moreover, the
administration of Vitamin D; inhibited the increase in plasma levels of inflammatory cytokines induced by the LPS infusion.
By contrast, heparin administration showed improvement in the hemostatic changes, organ damage, and renal thrombi, but did
not affect TM expression or cytokine release. These observations suggested that the anticoagulant effects of prednisolone,
ATRA, and Vitamin D; in the experimental DIC model are caused by different mechanisms from the effect of heparin, and
that these drugs may be useful in the clinical treatment of DIC.



