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The Humoral Theory of Transplantation

Paul Terasaki

Terasaki Foundation Laboratory

50 years ago, one of the early debates was whether
allografts are rejected by antibodies (humoral theory)
or by cells. In the subsequent years, mainly due to
the influence of Peter Medawar, we have come to be-
lieve that transplant rejection is cellular. However,
especially in recent years, evidence has accumulated
that antibodies cause 1) hyperacute rejection, 2) acute

rejection as shown by c4d detection in biopsies, and
3) chronic rejection. Antibodies are postulated to trig-
ger a cascade of reaction in the vessel walls which
produces endothelial thickening. This procedure may
take years. Recent evidence shows that the antibod-
ies appear first before rejection. Moreover, almost
all patients who reject have antibodies.
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Figure 1. Terasaki PI, Kreisler M, Mickey RM. Postgraduate Medical Journal 1971; 47: 89-100.
This was the first demonstration that antibodies present in patients befdre transplantaion can damage kidneys.
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Using the idea that antibodies cause rejection, one
can remove antibodies by various means and mea-
sure its effectiveness by monitoring antibody levels.
Whether chronic rejection can be prevented by this
means remains to be tested. Also if antibodies cause
rejection, immunosuppression in patients who do not
have antibodies might be reduced, while monitoring
the patients.

We believe that there is now strong evidence for
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Figure 2. Lederer, et al. Kidney International 59:
334-341, 2001 This is the best evidence that antibodies
adhered to kidneys as shown by detection of c4d will
result in early loss of kidney transplants
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FROM MAC TO MIC AND BEYOND:
THE ONGOING ADVENTURE OF MHC-I LOCI
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the humoral theory. If accepted, this would alter the
way in which we follow-up patients and monitor the
effectiveness of various immunosuppressive treat-
ments.
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Figure 3. 14 patients who did not have antibodies pre
transplantation subsequently developed antibodies as
shown by the dark bars. It can be seen that AFTER this
development of antibodies all these graft had chronic
rejection failures. Often, antibodies do not cause
immediate failure of grafts. This process may take years.

Lee PC, Terasaki PI, Takemoto SK, et al. All chronic
rejection failures of kidney transplants preceded by
development of HLA antibodies. Transplantation 2002;
74(8): 1192.

Human Molecular Immunogenetics, School of Medicine, Louis Pasteur

University, Strasbourg Cedex, France

The past century has witnessed the unfolding of
perhaps the most formidable saga of human genetics
and biology. First identified genetically and serologi-

cally, then characterized biochemically, and finally
defined at the nucleotide and structural levels, the
Major Histocompatibility Complex (MHC), approxi-



mately one-thousandth of the genome, encompasses
its most polymorphic members. This diversity enables
the MHC to counter-act the extraordinary diverse
microbiological threats and, paradoxically, also en-
genders the not well understood susceptibility to a
large number of pathologies. The MHC is defined by
two gene classes, I and II, which are structurally re-
lated but functionally distinct, each displaying a dif-
ferent set of peptide antigens to ___ T-cell receptor ex-
pressing killer and helper T cells respectively. Class
II'molecules are restricted to the MHC proper, located
on the sixth chromosome in man, but the MHC-I
molecules are dispersed throughout the genome and
accomplish a variety of unrelated tasks. Following a
general and historic introduction, this lecture will
mainly focus on a separate set of MHC-encoded class
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I genes, the MHC class I Chain-related gene family;
MIC. Differing from the prototypical class I genes in
structure, transcription, diversity and potential func-
tion, they exemplify the versatility of the MHC-fold.
The MIC gene family is defined by seven members,
MICA-G. MICA and MICB encode epithelia-specific,
single-chain, cargo-free, membrane-bound glycopro-
teins interacting with C-type lectin activatory NKG2D
receptor. MICC-G are pseudogenes. The unusual di-
versity of both MICA and MICB, as well as the
identification of MIC-deficient individuals, should
facilitate a rapid grasp of their role in immunobiology.
Upon the end of the lecture the audience will be briefly
exposed to other important biological functions car-
ried out by a host of other MHC class I genes, for
most located outside the MHC.
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FKF&7%&H MHC 7 5 A II 57 (MHC-II) (24
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F—7ORIEL#ED L, FRFEDOLI VLY b=
FERNLTHRAB X O 70—y OB ST k2T
%o X A%H\7zin vivo EER T, PUEEESB &
UCRAEFROAEEOBIG ATV, AR GHREOM
MR, SOIEETRELMA /2~ A ES i
XV in vitro THE L -8RI 2 E2FH L T,
in vivo JUBBIIE DR L W FELEE ML T 5,
RS, MEOREL R r — THEOME S X O
DITEDHFEIZOVTOEFT 5, L EORRET—
¥ 2 RAERT, FHELESEROIR OIS
RIBRENOIHE BIE T [ 21ICHEE O fER
FEIIS A REZ, BN R ESIUR M2 TW5b
REBZIZOWTHRADEZ 2T LDTE L,

x2 HEEMLCEBEERRERIBA TVWINEME

OEEENHAICH VWV TRBCEEFETINE
BEROERICETRERES AVELTH, BEXOMBHICHEER
ML EPTHEROFEIRETE S HD,

(et ki)

MR TORB BV, EFEBICIE. BEAERRLTEST.

BERRICHT 2 RECEIEELECRERBEFTEL LV DO,

EAE, REPESS SOERRICOARET 3 [ERRMHE
(Oncofetal antigens) ] *°. E#il2 & RBER D &M@l S h A 4E4IC

NDHREBT S [FEREEHME (Cancer testis antigens) | & &,

ORERY 5 DMBHIHE V) IC VILE

BRROBUHTEGRE. BERAECERICEELRE4E-TVS
REAFT. BRI ZOREERET L. BOBURE LS
%0)0

S0P TR0Y TR0 TR0 TR0 THOY THOY THOY RO RO RO R0 TH0Y 0T TR0 N0 O THOY TR0 TR0 TR0 R0 T OY THOY HOS TH O O T O 0 T O

= SO N

T860-0811 REARTAIE 2-2-1
REAR KR RERE - EEHIFERE - SRy
[ S
Phone: 096-373-5310, Fax: 096-373-5314
E-mail: mxnishim@ gpo.kumamoto-u.ac.jp

SO, FEXFZFRLB L OHRAEICOWTOFMIE, T3 HP B8
URL: http://www.medic. kumamoto-u.ac.jp/dept/immunoge/immunoge.html
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MHC DBSERISH: BREDBH & ABISEEED ?

AH )

HRER AR BEARERRTET AR BITZEEMT 5T

MHC (HLA) ZHERRICEDL 5 FTHY, £
DHEWLRLZIEIFRT AR PERTF FOLIt—
M) —ZRESTLEELRBEMNL 75, 2Dz HLA
DLEINIEGE, HORERR, BEWEEICBT 2
HLRBUE B % 13 H CHUEA O SIS A % Fl 4
b—REib,

DT & v BOSERE B Z RO LT 5 ERAH 0%
BT HLA Z8 L OMBYIRE STV, Ke
B0 DG, %< DEBIZOWT, HLA
ISR BEZ N BT IERGEEL, Thoo
MEMEHAD>EBORRE D 5 VITIRETRICE D 5 2
EERIRET 5, BRETIE, B4 0ORBEZEEE



FORBIEIELEAHLRDONEL, $7-2370%
WP EEATIIREDHEMETIIVAZ 772 ¥ — L
BIZHE 72, MHC %\ L MHC 4B 0 &
ZVERIETFICET 2 MRS BB IZEEE T
bbo LPLEDVH, £ OERETIE, BEoTY
VEFTHIEIEBEDEELZRLTWS, fito
T, WEOHFERRMILCTZOHEED HLA 71) v
ZRIBIE DT ERMRIE, BBROEBERD L
FEECTUREE 2B d N,

—7%, FEEMEO B CTix HLA $8o LOH %
BRPELDLZEFMONT VS, KB x5HE
L7284 D71, I A<y FIBERENSKEL
PN TS E I LOH REESE LT TS S
EZARYo $72, LOHBERIHEED T V) VIHHE
IGEZABRIZH SN TV 722%, BEOME
X, —HOBIMFETRHED HLA-B 7V VASVRIBL
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RTWVILEERL TS, TDXH 7% HLA ® LOH
AR, TORMBLIET 2 MEERE IR L
BWI2OIZET 5 S O (LOH MIZE R %2 HofEiiia o
TSI F]) EEE IS 20, TOLOHER
BEIRETHLHBE DT LS. TITIE, Wik
L2FEEHCIUIBIITELDTHAHI 2 ? &
b HHLI ISR L 72 HLA Bz 28 A3
LBZETHILN, ThEIFHDA+SFIV—-L LT,
FERIRAF RIS B2 3700 7)) Y ERIBXE,
NK MIfaIZ & 2 M oPbk 2 35 2 L A% 2
bbb,

CDEH, WHhYLBEMETHIEEL I 7
CHEDFEZ D o T, WHETHHMBEHEENIC HLA
FIREE T OB RIBESE2 2 L, HmikE
BEOBE L DTEEDLS I H 2

MHCEANRBREIZBED SIRE, € U TRERA

ik Bt

KHERS: RFEEZRER ANERZFESH

HLA B2 FREIIEEL FOBMET L LTREED
ZRERTI NS, NHEEROBEHERZHRS
AR o TE& e FA ZENSL O IFRFZE
BL LB, W7 VT HERMOBEZBERIIOWTHE
ML, BERBERELEZLCX0DT, ZOELKER
A L2, BIROE T V7 ERIZdED 7 v —
TEMOTNV—TIZKIEN, S5O NV—F
X, REfOV 7 7 v—TEBRAOY T 7V —F
(AAFBOERZEL)IHTONE, HEAGIEIZ
A2 D) BbAREAARNZ, BEA, JLEFEKEe
MWHEF LB ThH D, E& LTHEEERTITE
¥ U7-#rfasee R O EE % 20 THRAEADTERL &
N, BROKTHARANIIOLDS LHEESIND,
MERIIARTHARANEEBTHL L EDIZ, T4 X
RIEE DRRLHETH D, MXANDORME L %L

BRLTED, SHLICHFPEOVWTIOOEF DFE
BRI EHEIND, TAARBKICELTIX,
MER, =T vk, REAANERRERTD 5,
W7 V7 OKBEHEEER & ke ER & o
BNEIZHHZ LS, W7 VT HMIBAREFRA,
ZLTHRINOREE S CRTEHESIND, T
ZE &, HERFIBIZED A2 R BRICB W T
X, EBEOSKLSHERPSR L 2RARICETEE
HIV— bR TRAE - L 721, Biid 5 \vIidE
JBILLCT& 720 Z L CHAEDWEILEIET LT
WwWeEEzobhb,

HLA BHE&HIBIC BT 2 HEBE T OZEDS, & b
7 WEBII DT 55 R RBEZEEETHRED
Ty G UF—THbHI LI, MOEEIZLST
MAESNLER) . CNICBELTHRBLTBE - »
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ZrilT, 23 23HMAMZITBITS common
disease N% 13, NEE EREET, T§4abbE
B MEORHICX 2 EEEGBZOWTL - STH
ALDOUENCIE, FEAERON o RBIE L v
AL THbBH, NEFHEHLIEY L7258 %E - Lo
BED, TNHORRADGEE&LRoTWDH, 2,
% { ® common disease RAEHFH ERIX, BAICR
D, FTHEDHITZOBLICERT S, FHRICERT
WEb B DO THEEFNCIEKREINZVWEE L WL

5o L7235 T, ADTFFHHFKA L[F L common
disease R AETGEHEROEZHRET EEH > TWL
Zlilhb, BREUERTELZCRTEROIEILEE
WRERRIIEE 525, TIICEREERIMD S %1
MERRICEES RV, ThbLTFHTRESD S
TLEBMALTBELV, IRHLOBIETE) L
BODHoTHEEIAEZHIILOERILTHR
AR

YA r—H#gEsthREY - —-H—hn"?

URCENUSS

eI E GBI HLA BF5ERT

7 ORI & BRI BT ALV EL Y P OR
BEFHRDE LTERSN, Wik e LTl
GIEOHRAH, B CIIEM L v ) MifatE iz
HElolz, TOMK, IR S i
GVHDZSEE % 7 ufBEZdig & UCEH SN,

TORBEOERDFIE?

T utRiE R ER T UL, FER O MR out
put Th b, HMABRDO~Y—H—45T I HLA 5T T
HHPH, TURENL = T— 3 v HLA #°
9 . HLA 8o/ ISR 7 e iRk S
DARZEIZHFKT 5. HLA ZEIVEIxHS % R BR TR
70— VI OPURIC I L THANIZS W Z LA
bNTWwW5, MuoPuE] 3T~ 10 HHEDH Y,
HLA #REICRIEREZET O T, Mg LOBEIX
10A-2~10M4 FRETH Y, REOREF DT =
F 2 — FIFHEIZE . HLA 253 B E A PR
EVObNLFLTH 5,

FEMBESEREDAN O THuofiE] 095,
PERTF FE L TRRENT BERIL 5] &
LR R < A > —MRRE AR (mHA) &5
#EL TV,

AT —EXAF—EBLSHFEN?

Snell 23Kz RBHERRD O£ DT 72 [=4 F—]
FE v ag, TFE] MEAMEIUR (HLA) 12
W ASETH LD, TOEBENS, EEEMEN
)G %ES 25, GMEMEEHEORERICHE
TH mHA I~ A F— - V=7 OBEEHETH S
27 EmmEBEMEBRES OBRE L FRHN Y 71X
% IEMAFE B O 7 — & ffifTid, HLA @& RK
DFHBERTHLIEZHLMIL, £ L TR
GVHD RJEICHE T 5~ 7 =F 12— Flid mHA 734
FLY [ F— - V=F] THhwILxRL
$7%bbH, HLA N#EAH GVHD RIEICS 2 % B8
HE1ETHE, mHA 320D 1.5~2fFo<r=
Fa— FefHOZ Latbdro TE7z, MkEAMEI
BT MHC & mHA & J-1 % ]2 ) —Z7 OBk T
B, J1ET7 VT =7 OBRITE,

Mmigic &+ 3 mHA RE&H

mHA @4 1E mHA(-) 7Y )VE homozygote %}
mHA (+) 7 Y VA homozygote B & U" heterozygote
DHERD L ZITE D, TONEEHERIZFH TS



5o B 1IZRT & 9 2R Tl 0% 2 1%
NEEHERD D 5 (R0, HEZ2 K,

BMmEHEEHEICE (TS GVHD EE

R —Hj5), HLA #&ICEY GVHD #iE % R
% L3 1 DL ThH 5 (HASE ML 7 —
FR=ALD)ZNERRTELER2DTS5T7DES

Bl
Y=X(4-X)(1-X)?/4
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WZ7% %0

A F—HEABEASGVHD FHEIC S 2 < 7 =
Fa—FEXf Vv —LXidNs HLA 2B L b
BORNT EWGhDb,

VA F—EEA R OBRKNES

ERMICEFR E NS mHA &, HLA —&KF R
(HLA identical sibling) o3& MMM IC B WT
42 C % GVHD (graft versus host disease) 5K &
AHABEEPRTH A, GVHD 3 F+—o CTL
(cytotoxic Tcells) 2L Y ¥ L ¥ 7 i % ¥k
LT, TheEBd MRt EETLIHRLERT
&%, —%, GVL/T (Graft versus Leukemia/
Tumor, HUEMF/DUEBAIE) (XH S H = fedk % oF
HBRVOTHBIWICERT 2HRTH 5P, BT
5XHCGVLDOFES % =47y M3Fd 72 mHA
TH5b,

[BUE] &idwvz, mHA ZHBEREERIRE S
BESHPUR T3 %, CTLDSY —%y b &% BRTF
FHUETH %5, X7F FHFIIETRADEE S h
7%, MRENCTUBE S WIS E Td 5 KT/
JAENT HLA 7 9 X 143 FICid0ihEn b, Lo
T, mHA BZ&EBCIHECHESH & U CHlFREE M
ANTE P =72 BT HEIE RV, MBNMNSE
DR FRMBBNICRB T 28K, &HADOY 7+
Ve RFFF, I ha¥ Y7 DNA OEWHRED

1 YA F—EESERREORNESHEER
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F1 FF—1E5E5 - HLA # S5 SCT #% a-GVHD HER(%)
Bz  HLA#ES I\ il I >1 <1
Az RAla—% 2.8 49 139 216 755
Fiz RARAEE 5.9 9 163 312  65.1
JEMiE FFMFES 7.1 84 224 379 607
Mz FMFEES 123 129 213 465 508
FEFME FERRRMGES 3.8 77 169 284 70
FEFIBE FERBEMEAES 6.8 105 23.7 41 56
mHA OB V155, HLA 51132 OHE~R T 2 4 EMEFHERRBAEIC 57D
F FRAMMICEEOSHMEDDH Y, HLA HR(T 5 A-GVHD RERI-HET 2
D BECEETE BHRATF FERIE(EF— & HLA EmBAQT I =F 2= F
7)EFHoTWwh, TNEHREARTF FH/RD HLA S FMBHATES ‘
WREE LATWS, T%bb, HLAZRIEZ LI 50 —,,_#MHLA@Aﬂf HLA TS
WAREINDS mHA PHREINTWDS, 40
T MifaDEEALIZ D 2 BELL Lo ¥ 7 F v Hs TCR 30 %:}{
(T cell receptor) %A LCiELN2 & XFEINS, 20 | — ’
) s . L e p 1 S Amna-m mHA TES
7 OSBRI ASBIA S NS 720121, PUERRTF B/ 10 % DGVHHE
0 v

HLA 7 5 AVEAWAS, MR RICHS % E TR
END T ENEMHICE D, FEINIP-mHA-T M
faix mHA P EEEICRIL S N2l - MRk L
LTREWIHEET 5. $%bH, mHAIZHLA &
TR ) AR R B E T 5,

GVL DX B ENDFIEEDH ?

K — CTL OEMGTIEHIMHERFRIUE TH 5 9
2, FitEd mHA 20? ©F ) GVL EPuhES X
S, BHHVETHRERIETH S I o KDL
BN S, ERSTFIESRETZIERAS
(altered self) FLHE TId7% <, mHA TH Y GVL iZ
TURERIETH L EEZ TS (GVL B2
NK OG5 2 HETE R VD, T—<OMFRrLHA
W3 %),

1. [% SCT (—¥p:RUE R SCT) Tt GVL i

DIz
2. GVHD JEFIC GVL#R VR BH b b,
HIMEE Y IC RO [ mwEMez 8L, R
CTL ##%A$5 &, CTL 12X L T7 2D HIMK
MR D A D HEER S LB

4874 Days
2

$7%bbH, CTL OFEMSF 2% immuno-dominant
mHA TH ), ThAAMBEARICERIh TS L
&, (ZIFFEEIC GVL RGO N L. MislEL~
DO EMFEHIT HLA 79 A 1127% <, mHA IZ&
LR TH 5, HIHEMEZ & MBI S WE
EoRHE SN, ML SR CIREE TRE
FREFEREINZY mHA #%—7 v MZ CTL 28
B < 72 51F, GVHD D 7% WHEAHR 2 GVLAY R A
T& %,

=

E 2

FEMEBHFABHEIC BT B~ 4 F— MRk A TR
DRENIRD 2 HITBWT, RLTIAF— -1 —
T TUAX =Tl HRL, A4 TVx—+)—=F—T
H5bo
1. ZOREAEEIBAE GVHD 03725 HRKIC

o TWh,

2. 7 afuE#EEE LToO GVLT R IIZOLREE



HRERTH 5,

F &8

TEER BRI BT 5~ 4 F —MEE A TR O3
FERZHLDTIE RV, LA L, BB M
S IFBEOERT Y Y — i3, BAEES L O05R
RIFRAEICH L TR TH 5 Z L 1F, BHIEORK
BROOHENP R L IICBDbNE, RI3IRTTAY A
UNOS & [HAEEBRESRAE B 5 EAERD
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NTTUIAXY—M] &, HEE2EIZNE [~4
F—HBCE G TETUR OB LEEliS 5 2 & bR
Thb, bbb, HEEBM LT [k~
(RIGFHEBR L V) TNRBNDTH B LTV E)TH
0, BAEBANL [FREMERM] Thy, MmE
6] D A — R A VBT RUAS 8 5 e 3R 1 ke ik P
DR THDEEDRBLRDL Z ERHEL DS
bbHo SHROBFHOFIEEL L Taryte s E2hRx
AiltEdsb,

100

| Living Donor 0 MM=[fl#% 0 MM

80%

60%

I\
\

™ Living 0 MM (n=3,073), === 6 MM (n=1,569)
=== Cadaver o MM (n=5,213), ** 6 MM (n=2,772)

0 1 2

X3

3

4 5 years

BERMEICH T DHLABER="1 F — B ES MR FES MR ?

UNOS, USA, 1999

FREBIEG LFUEEBERRESDFSHIKCHITD
MHC OEZE 4%

WH

EVAGBRER L v ¥ —WE5eT AR AR

FF—m6oRkER* L Y HEOHOD
bOLRBBRSELIRBER(IL T VX)) OFFEIL,
BHERKOBED 1 o Thb, YZ2URARY Y
(CyA) 7583 L C LR EERITE LM E
L7245, (1) SRBeinbiH oMk 2 55 o 0 B4k,

(2) ZHUTHED BV (RS, B &) LB
B b, () BUEEARIGE, WEEBRTREX
ERRMETH B, AHTIE, BHIZ“MHC (EE
MBS EPUR) & EBHREER” IZonwTIz
75 # TR RREBRORERD ST %o
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CyA 23R fiilFl & U s TSk, BRIC
BWT, Fr—¢L¥y¥xy o MHC E&ED
B AR ICRITTERE LTOREEZER DD
Hbo LaL, “BBLMERTERETMHC O/
T —% 2 2 CIRRFRMICRIENR 2 21 T 5" 3
HEDRIEMHIRES, S MHC & LT v ADFER
i U %o\, BRI 70 SR B O Mk e i 513 5005 BUG
IR RN Z B ), BERGENHIE LT ¥
AFBIIAT R NP —RENRIEISEZT 5
EWEZONDENPOLTH 5,

DEozlhs, “bPLI v AOFHEICBIT A
MHC OEZEWN” #0852 LiEbL
7 Y ADERFZIIKRE L ER RO ThITE
MHC 75§37 L, genetic manipulation 2SHLEZE 5,
T, POBEMTHEYTAERET v M OBHER
IZECHWLNTE 7z, ZRH 2 W/ EBRRR L
LT, MHC OHEIZX % b LT v RAFEOES M
DEVDIHEINTVE, LAL, ZhEToOxY
A, v POERIPS LTV ADOFENSREL S
NIV I AV ERHOWTREWTO ML T ¥ ADFHE
ERATDH, TORDIWON2DDITHEE 2\,
COBEE LTIE, NEW L REWOFERE S 72,
PURIRRAMIL 2 EORIERILEDENDBEZ BN D,
PR RAIIICE L Cid, MMM MHC ~
5 A N PEFRHOMEN LTSN 5, I NI
X, LI ¥y b osEE SRR TR 2 2 e
FCERMICERT 2 Th b, ZOMENKMIIZ,
<7 A TIRIEHAL E LT W IREE (resting 72 IREE)
TIPUERRZHY TS MHC 7 7 A N HBFEIHL T
Wiz, —k, &b, 7% Tidresting ZIRETDH
MHC 7 S A MMIZFHHAL T b, DX LRk
BAESED S, BETON LI Y AEAZHBE L
72HFZE 24T 9 121d MHC O L 72 KB % 72
ERVPREEELRZEZH) .

BAE, MHC 2L L\ DhonTay 4 70
MAGbEZ SOKREWIX, N—1N—FRFETY
Fa2—t v V#AEwBE (MGH) ® Sachs #EZ D%
L7 MGH Miniature Swine 2¥XEMTH %, MGH
Miniature Swine 2SIERAHMTH 5%%, Sachs #izid
1991 4 % T NIH 12858 L T\ /272 HA T NIH
IoTFELTHIONTWS, A, 199315

2002 #£F T Sachs HIED b L ITHEFEL, HPD 54
1 Senior Investigator TH ), SHIOFHETIEILD
MGH Miniature Swine % F\»7z b L T ¥ AFFEHE
Bk rdhe L CiEx D5, MGH Miniature
Swine (¥, ZTNET20FETHLZYLEIMR SN,
HAE, M 1127R3 3D Homozygo (SLA*, SLA,
SLA%) & 5% ® Intra SLA recombinant (SLAT,
SLAe, SLAM™, SLAV, SLA¥), ZL THRIESHIC
SLA" 25Bi%¢ & L7zc MGH Miniature Swine % A
W5 Z LT, RUIRT L) RERTOBMEOMA
EbEREV2IV—ITHILEDHARETH S, F77,
COMHCHEL7ZHEFDODE TR ML T VA
HERZITHIET, TRNETICFF— - LIYEL
¥ MEO MHC OMEE b LT ¥ AFEOBRAHE
REINTW5,

2%, Z®»MGH Miniature Swine % 7248
HARIEIREE (10mg/kg/day 12 H B#EFIRIXS5-) CyA
FRHOWBBM ML S Y AFEEROBREEZRLT
w5, (Ka)ld, MHC 75X I A#EA&H, b i,

MHC 7 5 A I A#A R, ¢, Onehaplotype full
MHC A # AT, di, Two haplotype full MHC A~
BEHBHOBME EERLRT, EMIT 12 HE
CyA 57, BRI RENHRERGHETH S,

CyA 58 Cid MHC OREEEICED LT,

MHC R#EA T H IS BALE (& 25138 DI
sz, LaL, CyA 58 TlE, MHC DA
BEEOEN L) BHEEOEEFRICHS »LAE
#AD7z2o MHC 7 5 A 1 AEAT (K a) Tik, CyA
12 HE# 5 IS X ) BB R EFAEEL P LT VAN
FEIN, LML, FFr—-- LT E¥LY MEIZ
MHC?Z 5 A U ANBEE VAT 5 & 1/3DFER] TRAL
B s (Kb, c), MHC &4 #AH (K d)
TIIBHE I E&PER SNz, ZoRRIX, “MHC
REEHFHET LTI T v AOFEIHEIC RS
TEERLTWS, /2, CYATFEREME LT ¥
AZBWTIE, “FF— - Ly Y PETHRLE
b —>20» MHC $JE D sharing BLETHS” Z &
AR ENS, D MHC HLE D sharing HSLEM
&, TNFETITNEYE W2 EERICE W T Lamb
BIZXoTHEZIN TV S,

RFHTIE, DEOERCHRENL T Y AICE



BB & 2R PR ICER %24 T, MGH Miniature
Swine Z H\W7- PR BAEIC X 5 MHC 22841
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BN TV XAOFEEBERZRTELEDIC,
ST RHVT Y - v L BEBREAENT S,

1l

MHC & & 7: RIS HE T 7L £ L T miniature swine Bl < 7L D 24

Miniature swine MHC disparities

Clinical situation

SLA match (SLA*— SLA%)

One haplotype mismatch
(SLA®e— SLA®)

Full two haplotype mismatch
(SLA®— SLA%)

One haplotype class I mismat.
(SLA®— SLA®%)
Two haplotype class I misma
(SLA®8— SLA®)
Others :

HLA siblings

Parent to offspring

Cadaveric or unmatched living donors

ch/class II match Not generally available clinically, but useful for

dissecting the mechanism of tolerance and/or toler-
tch/class IT match ance

One haplotype class II mismatch
Two haplotype class II mismatch

Haplotype

Origin of inbred minipigs

Origin of regions
Class I Class I

-

x* — T @ -0 0 W

31

Miniature swine @ EfH#%
FEMEFE (MHC) D&RIRH

100 @ - 100
i n=34 a ] b
80 ? ) n=9
® :
: i
6014 60 %
}
403 0r®
© i :
> ol §n=22 0} &0
g 8 p<0.001 p=0.001
A i 2 i A i i a L n i L " "
o % 5o 100 150 200 25 300 350 g 50 100 150 200 250 300 350
-
100
® c 5 d
— .
o aof? 6
$ n=
e )
604
whi
H
i o} § n=12
s. = H
2 p=0.018 b £=0.001
0 0 2; 40 80 80 100 0 0 50 100 150 200 250
Day

2 F+—-+vyExy b MHC O#& & miniature swine FIEBEE £ &%

CYA f5EE, oo RS

a :two haplotype class I & /class IFESFEEERME. b two ha-
plotype class IFE & /class 1 HARIEEME. ¢ : two haplotype full MHC
THEAEEERBHME. d : one haplotype full MHC F#& FEBBH
(Pierre R Gianello et al. : Human Immunology 50 : 1-10, 1996. & © 3|F)






