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[#% 8] Concordant 2FEBHEIZ 1) 5 Delayed xenograft rejection (DXR) 21, EHAERISEDIEN, 7
7 bOMERAEOEMAEPEBELTVWDLEELLATWS, FK7 7 94X Leflunomide DFEHF T, &
0 ¥R OEWE R pyrinidine RRMMBHRA TH 3D, TOREMHSIRITHEAERE DI, RiERE
ELMET AL VI M AEFE D, —F. costimulatory signal TH S CD40-CD154 D IEWT LTS E D MM
M, BHERERISEMHIT S1E, in vitro DERRICBVWTHENKROFBEHALEZMB TS L BRES
NTW3B, "LARFZ—06TF5y F~QRBLOBHEICEWT, FK77 910k THIIBIEEEHED I gM
%, CD40-CD154 MEWTIC X » MEAN R OEMEMZ MK L. & 5 I CD28-CD80/CD86 % MEMWT§ 5 = & THifatk
BEZLMHTI2ZENRTENE, /527 VoRMAEFZHFTIZLENTES, FIZ, costimulatory
signals DEE A, 77/ T AV AA" 7§ -12X0CDA0IgK TN CTLAdIg Bl F 2 BAT B HiER L 5
LT, JVBEIRAEMFSRENELINZ LD THD, [BM] Concordant EBELBMEICEKITS
AdCD40Ig and/or AdCTLA4Ig® BEEFHRWMEFK T 7 9DEHNEROMFBIZL 5K EMBSRELBREL
72« [J7#] Golden Syrian "NARF—% FF—, LEW S v b2 LI b LEFRELBELZIT-
7o FK779 131% CMCEAIRICEREB L, BB X v —ERMEO®’SE L7, AdCTLA4Ig . AACDAOIgiXZEh Eh
BHEZRLUBHE2 AAIIKLV Y POREBRIRL Y 1x10° pfu HEIKRE L, BOBERCHEALE
DRIV ERBIORLLE (n=6) , WMNERIX, /77 MESHM (PR{E: MS) . L FF—
TR RM M Bk, HELE ., At (IgM, Macrophage, E selectin, P selectin) & L7z, [#E] 88
BHEOMS 3B THBDIZR L, FK779 . AdCTLA4Ig . AdCD40Ig D 3FIFAFETIX1 00 RLUULETH»
T-o [®EE®] FK779 & B FIEH DO IL Concordant RELBHEICE W TEHERATH . HIT FK779 |
AdCTLA4Ig . AdCD40Ig D 3EFDHATHERBRB /LI,

Key Words: xenotransplantation, concordant, costimulation, adenovirus.
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BHE, BRBHECHMBRENELALMBEL L TS, ZORBFRRICATI—2DOMREL LTH
YOWBRTFRTIREREY X HD. REBHEHIBMEOMLE LEIZ L » Tdiscordant & concordant (2
SEENTB, Discordant REEBH DG E. BHEBSBODYEIIHTIARNMAKLEEL AL TR
SME# KRG (Hyper acute rejection: HAR) (2 & 0, BB IS bR THEEIRTLE S, ik,
HAR #F"RLETH, FFr—%E2M0RGFOHRA L MENRAROBEEIIHE S SHLEEERLRIG
(Acute vascular rejection: AVR, ¥ 7-i% Delayed xenograft rejection: DXR) CREHIBHE CHR O LN S TH
FREE LTV RMERRKST L TBMEEERIE L . SESRDEBREREUCR BE 5 N EHEER
BV, BEOREGFUEBRMOBE LWVESIZEY, FF—BmcHToHEHBEFOREBEFEAL/
v T U NBBERINL, TR ERVWEERHEEBHEORBKIIRIFTH Y HAR O RRIZHE
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WZiglc, L2*L, HAR 5| &%& B2 %5 DXR LIROEMEISEE OB LEIERREBRRENTEL
T, REBELZERGCHA T2 L CINGERREORRIILENS>BETH 5,

VPNERWENPOCDOSFARAFFORBILLY . 7ToRFICH T2 THIROBE®KLIZIZ2 20V /TR
VAEATHDZERAINTWS, Bib, ERFHAE (Antigen presenting cell: APC) L ®DMHC (Major
histocompatibility complex) Class II#tJE & T cell receptor (TCR) ZNTHHZMOL I FN (7 F 0
D. ZLTAC RUT HIEOMBERE LICRBRTIEENFENTHVIFIN (VT FA)THDB, =
D 2 7 F T 1L CD80/CD86-CD28 . CD40-CD154, CD2-CD48. (D27-CD70 X ICAM-1-LFA-1 £ D5 F %4
TaRZ ML, TR T FAET ey s 5 CTLAdLg o8t (D154 Hilk 2 ¥ AW RERIBSESE
ERTRERSI7 MEFERBVZEREEINTEY, ToRBBPHEOELBRIGHBIIBITZE 27 F
WOBEENRRENTWVDS, —FH. BEBHEERLRSICE N TYH CTLA4Ig L5t D154 EDOHFADIEN F
Y b~ X TORBEROCLBEETVCRERES N, REBHEIZRIT 5 CD80/CD86-CD28 K U
CD40-CDIS4 DEE 2 V' IV DEENTRE E N, L L, EEBHEERIGO DR EEICEIT %27
FTADEBREENCSOVWTIXE<LEBRERL TV,

Concordant RFERHEIZ 51T B Delayed xenograft rejection (DXR) iZix. HHRERILDIEN, V57 h
DOIEARDEMALBEESELTWELELDONTWS, FK7 7 913 Leflunomide DFFEFET, X v ¥
OB WHFHH pyrinidine BRHFPFERFITH 24, TORKMHAIDEIIMBEREO T, HEREEZ LI
B2 L0 HEERE>, —F. costimulatory signal T3 5 CD40-CD154 OEWTIXTE OB, R
GIERIGEZMEIT 51ZH, in vitro DERZRICEBVWTHENEOESEALZHMH T EXBEEALTY
B, NLAF—MHTy PADRBLBHEICBWT, FK77 912X THEEREEDI gM2Z,
CD40-CD154 D EWTIZ L » BN R OFEMILZ S L, X 51T CD28-CD80/CD86 * #EIi§ 5 = & THifaE &%
LMl TEZENTENIE., 77 VORMEFEHMETHI LN TE S, BIZ, costimulatory
signals OMEMZE, 77 /7 94 ¥ Aia" ) § - iTLDCDL0IgK1r CTLAYIg BIEF 2 BATHHEEZRD
ZET, SVHBEERENHDERBONDIODTH B,

FLOWBEFEFELZEA LRZEMAIER, BERFETEDRAEMMDRNELNZ I LORETE
ADE =4y MLl > THIBRFENRBZEREEOTEN I, EROBFEMFTIEICKITIMER. B
H, EFRNAEMEICER T 2BEEBRESCELEEORE., EHOBERICL 2BRBEECLCRED
HRECE> REMFARAOLESR MR LELAEELDH S,

(BARF&E)

Golden Syrian NARF—% FF—, LEW T v b2 LI b LEFHOBHEZITo 7z, FKT79 i
1% CMCIARW IR L, BHERTE L v —EMKR O’ E Uiz, AdlacZ, AdCTLA4Ig . AACD40Igix N FNLBHE
BE#ERBIUBHE2 BRIy bORBREHFIRE Y 1x10° pfu BEEESES Lz, BEOBERUCHEZELYE
WEDERBBOBLLE (n=6) , RFNBABIX, 777 VEFEHM (PRE: MCS) | B M —1ES
B IgM Hifk, HEXrfa, £ ivf (IgM, C3, Macrophage, E selectin, P selectin) & L7z,

(RRBR)

HEBHEOMS IX3 B THBOICx L, FK779 ., AICTLA4Ig . AdCD40Ig D 3HIBFAEETIX 1 00BLET
hotz [H—-1J, AERCIAN I —HENH MAKOLPREDO LA LZRED., £ERETYH Ik, E
selectin, P selectin tt# . macrophage @M R bN=DixtL, FK7 7 9 2R LB T IeM Hilk
DOMPBREDOLFIIIMA LN, FIZAICD40Ig # HF A U8 TiX FK779 814 57% E selectin, P selectin
wH (MEAROFEMELR) bifldhk [K-2, 31,

(ZEEEHER)

Concordant BFERIEIZ 317 B Delayed xenograft rejection (DXR) ik, RERERIGDIEN, 777 |
DIENEDOEEABEELTVWILEZLNTWS, DXR TRAEEMLULZR FF—@%ENL2 [M
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FIXERBEZREZL, [MREKEIV IS 7 bomERNEOEEILERITILEEEZLRTWVS, £
DHFEBIZR FF—EERN2 ItMREORFELEFDIEN, 77 bOKRIYTIM, P selectin, E selectin
D k% P macrophage DRPLA LN TV D,

FKT79 B K VR M —ERENR M AGOLFZMH LEDHZRLT, 777 FOMEARDIE
{1k b macrophage ®EE LM TE =, LML, FKI79 OEMESII DR 25LicElc&, FK779 %
OB ERES T 7 NI DR ICERALURNERSND, —F. FKT79 GHKk 5 & AdCD40Ig DHFRAIXE
BBHEOZ7 FoOAFHRMEER S S LT, #HBTHENRDOEHEIL S nacrophage DR E b M T &
7o £ LT, CD40-CD154 costimulatory signal iZREBHE D DXRICIIEBETH I EMNHAPLE, &
(2. FK779 , AdCTLA4Ig . AdCD40Ig D 3 FEDHATDR KB &S B I IRBEHMBETRDONA TH
BABELTW2RMERELIHCE, RELRDEVBEONE, RERTREYESS 7 7 Mk
SIBMERRISEZRAON.. JORKEIIBEERRISICHTAIFIRSTHY, SEOMRXBHELED
BREDBELZRZBUHERBRIGEHAL TN RETHS .

Acknowledgments. This work was supported in part by Grant from Japan and China medical

organization.

References

1. Fritz H. Bach. Xenotransplantation: problems and prospects. Annu Rev Med 1998; 49: 301.

2 B. Soin, C. M. Vial, P. J. Friend. Xenotransplantation. B J Surg 2000; 87: 138.

3. John S Logan. Prospects for xenotransplantation. Curr Opin Immunol 2000; 12: 563.

4 Miguel P. Soares, Yuan Lin, Koichiro Sato, et al. Pathogenesis of and potential therapies for

delayed xenograft rejection. Curr Opin Organ Transplant 1999; 4: 80.

Schwartz RH. A cell culture model for T lymphocyte clonal anergy. Science 1990; 248: 1349,

6. Laurence Bugeon, Margaret J. Dallman. Costimulation of T cells. Am J Respir Crit Care Med 2000;
162: 164.

7. Lasen CP, Elwood ET, Alexander DZ, et al. Long-term acceptance of skin and cardiac allografts
after blocking CD40 and CD28 pathways. Nature 1996; 381: 434.

8. Allan D. Kirk, David M. Harlan, Nicholas N. Armstrong, et al. CTLA4-Ig and anti-CD40 ligand

i

prevent renal allograft rejection in primates. Proc Natl Acad Sci USA 1997; 94: 8789.

9. Igbal S. Grewal, Richard A. Flavell. CD40 and CD154 in cell-mediated immunity. Annu Rev Immunol
1998; 16: 111.

10, eeeeee (mg)

30. Masaru Nomura, Kenichiro Yamashita, Masaaki Murakami, et al. Induction of donor-specific
tolerance by adenovirus—mediated CD40Ig gene therapy in rat liver transplantation.

Transplantation 2002; 73: 1403.

o AHER, 200346382908 [FeEBARERENER) ICTREREKR., 2003F6AH2H
F American Transplant Congress 20038 (= T posterFE¥k . I TV 3,

fEFkB : 20034 2A15H

- 184 —



100 -

> = oo
= = ==
'3 . 1

Survival rate (%)

o)
=

=

Figurel: Xenograft Survivals
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Figure 2: The pathologic findings of DXR show severe microvascular endothelial damage, which are
consisted of deposition of IgM antibody, infiltration of macrophages, pro-coagulation, platelet
aggregation (expressing on deposition of P seledtin) and EC activation (expressing on deposition of

E selectin) in GrouplI (control). The groups (Groups: VI, V1, VIII, IX) containing a transient treatment

with FK779 10mg/kg suppressed the features of DXR at post-transplant day3.
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Figure3: After cessation of FK779 treatment in GroupVIII xenografts

were not rejected despite appearing deposition of C3, the pathologic
findings of xenografts show complete microvascular endothelial outline

following suppressions of P selectin and E selectin at post-transplant day7.
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