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T AuFs AL E R R HE (Donor specific transfusion, DST) Al
anti-CD154 553 BE P AL A5 841 i % (Bone marrow transplantation, BMTx)
69777 (DST/aCD154&BMTx) , #EL/NRIKRE AR AAE N Tolerance 2H.
OHEF A (Heart transplantation, HTx) J& 4 KiESEE NP CD4™ Tm F1 CD8”
Tm Xk &AM RIBT T4, 23 BI7EN Tol/CD4™ Tm 411 Tol/CD8'" Tm 41, JIfid
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FL G R4k A KT B (Transforming growth factor-p, TGF-B) #RRELEF 4=
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M2 o B OGRIEZIRGIREEXT Tm MHIHIEH . HAUH R xR 4 E T
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Abstract

Aim : Inducing stable chimerism provides a possible pathway to achieve
donor-specific tolerance. The problems which harass its clinical application include
preconditioning toxicity and the influence of the donor-reactive memory T cells (Tm).
Thus, we used a low toxic and effective remedy to induce donor-specific heart
transplantation tolerance by chimerism. We also observed the suppression of this

chimerism environment on donor-reactive Tm and explored the possible mechanism.

Methods: This remedy used DST and anti-CD154 mA combinding with bone
marrow transplantation (DST/aCD154&BMTx), to build chimerism in tolerance
group. Donor-reactive CD4" and CD8" Tm were injected into chimeric mice in
Tol/CD4" Tm group and Tol/CD8" Tm group, respectively, 4 days after heart
transplantation. The survival time in each group were recorded. The spleen, blood and
graft samples were obtained from the recipients in each group, 100 days after heart
transplantation. They were analyzed to evaluate the grafts’ survival and Tm

suppression, and explore the regulatory mechanism behind the phenomenon.

Results: (D This treatment could induce long-term graft survival, which was
not influnced by Tm. @There were no obvious inflaimmation in Tolerance and
Tol/CD8" Tm group; but chronic rejection appeared in Tol/CD4" Tm group. @ The
amount and function of Tm were suppressed. 4 The chimerism was detected in
Tolerance and Tol/CD8" Tm group; but not in Tol/CD4" Tm group. ® This

chimerism environment include high level of Treg in the heart grafts and TGF-f in

serum.

Conclusion: Here, we confirm that DST/aCD154&BMTx treatment could
induce substance organ transplantation donor-specific tolerance. We first report that
chimerism environment can suppress Tm to mediate rejection. The mechanism might
include central deletion, peripheral deletion, and high level of immun regulation.
These findings have potentially important implications to suppress Tm for

maintaining transplantation tolerance.
Key words: chimerism; tolerance; memory T cell
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PR REA R AR R R SN S2RES, 2 AT BCh v RE R T IR 1 i 52
HG N o R R AREE . B A PUE 329% (Graft versus host disease,
GVHD) . ftiAE B4R EEA IR LA Tm (O H LY $B0AS T %5 3 0l R
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R A2 PR A AR, AL 2 X R R0 (1 7K A T 52 RO RS A RS [
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FEAR TR ES A T 32, & MR A DAAACAZE T 4 i RO AH SS AT
WEFCRE R o AEBEIEAL 3R AT T H AT o

1.1 SREBED REHZAIT LT

TEAS B RS M T S et 32 R A 7E A B F e kR B 0L, BB 238 R it
BPURT AR B BIRES B S 3 IR CE 4 R SV R o) (k28 (R A e i 2k
FIERE ) X — MR S B 2B R RN, KB YA,
Xof ok B A [F) 8 RS R AS P2 A S e By, ALK SR B 38 =07 IS AT DR I
WHHEFRE ), R B 32 3 R RAN  1 b iR o 2 I S RE 1. HRTIA
NG 52 P A AR 32 B A R s B BR (B 11D TERERI 5%
TE T il 52 A AR X S L AT B A TS Sy AH TP RIAN B9 R . k4
XELFLR A T — R R 2 v, AR - A S A Ak
(Major histocompatibility complex, MHC) Ak Bt3 41 T 4l g 5244 (T cell receptor,
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SHEARA RS S RV T 1S BR A 7 AR S it 52 IR e R BN L . b ab
JEG B 2 Fia 5 1 o bk L A L DA TE R B R e v T 4B S s bR . 7E
HeRopi, i MHC PilEshisz# (EiEdR) sifits (aiss) pims
“HJfl (Antigen presenting cell, APC) fil TA4bHE 54 T 48 TCR R5), IRt
B—ES. MG, DU 26 ImR > TGS . EXEE ST
FICE T M A 1S DS 395 e R . R, wT DU BH T 28
— {55 B NEAE S AT A SRR

BELIKT 26 —15 5 BEAT AP AT BR B LI P B8 55 FK506 & CsA Z8384LL, Rl MHC-I
KRB 5324 TCR 454, #EK Ca™ WIPIURE, 1 T 4Py Ca®* IREEIE™, M
BELWT LE 5 40 A5 5 5 il , Az TARE TR, HERERTY .
U N MHC ZEH B 280, H— MRS s £ RS R NEHE
BR, H523# T 4R COR A LA E 2 MHC 7R A. i, #i A T4 R
¥ 52 MHC ik B R BH W 38— 15 5 Al ik 3 G e iif 52 16 H 1o 78 K RO IEAS R AR Y
W, RRSE 2 KRS ANEAM TR (Human leukocyte antigen, HLA) -B7
DT 75~84 X Z R, FHEEG A CsA RIS REA M i 22 o JEdiE, A
LA HLA T RAkE: (Bwda i) REAIHI T 40 R4 70 VAR ERE T bk 40
FEAE O NI EEE T WA RR, AT K R RS I AEAE D) . 2ok
25 DR S B oM R AR (it iR C5TBL/6 R H-2K® 2K 5 N2 K B BALB/c i
ML, R AT AT SR IRk £ S B 2 A K0 IR R A A7 5 T T 1)

BELUT AL ) s 5 th o PR OB T AU TERE . T B AN Treg LLIA
BUBHWIHE R N, 7 Sz i gt o ST TR, R BEORI
2R PR A AR B 7 I ThiRE AT LORE L o0 Sy B [ R 1) k. 1 g 3
H 0 T RE B (R 0N PE T 4 PSS A A3 A R 3 T (977 A2 A0S o AR L
O T AR SO 4y i g FR: BRI BB TR A SE R T K TIM
FIGEARE > F 5Kk . OFF Ig K CTLA4Ig 75 T 40l L) CD28 354+ &5
4 APC 1) B7 43T, MIfi BT CD28/B7 i@k . @gg R 58 B T-- i o4 4t
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anti-CD154 B4 36 ML K& I B F I L H T 7). 8 SIS0 T ik
L1 CD154 #1454, M| APC VS AN LRI+ R AR 755 Rib . &
MW T &L CD30L, OX40 274 A 5~ LA TIM FKIGRAHNAS 5 15%
IBSTERNAEILZ T 4HMR T . IX 25155 A FHION Tm A5 1 HE A I A
W0, ORI PR 437 (0 BELIWT A P LAJRR 55 528 S BB FE 1 anti-LFA-1 B2 ST I4
AEIE T CD8' T 42" A0 {1 4R 05 P4 T i B 52 . bR T IE o
WiE S, A —RA RIS SAEEIFRIE T BB R T ER . A
CTLA-4/B7 #1 PD-1/ PDL-1. PDL-2. CTLA-4 Ig £l PDL-1 Ig (VG T #B A He s 410
HWEFRS2T . BEETFTCIIRN, S RIRIT 7 e M4k AW 76 3%

112 FRER

A1 JE 75 R AL R AN L I S BELT 0 AR a R AR, 1 S5 AR I ke
54 RTERSLFERIEIER, 2 Ja At SRS T 405 FR T A 32 22 5 ik & Bk
Ao HKTE BB | R A s v TS s 2 e iR
Al A S gy B IR R4 . R B RS BB K iR 2 R B AN T
(1248, (R BRI R T T AU A i Thaet o R, 7E4E9 T 4000
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%, SEFEDDUE TR [F R A bk A AR ) 52 T TR A A
TP Z 18 EIORAEY) N SR AEYIPUE T S NI BT, fitsz
R AL T RORAS, Rt 2 b A . XM A ST A AR

FEIR AR I AL

1.1.4  SEAD

Treg I &% B HE T IS A2 e it 52 oM 4E 5 i L ZH LA 2 —PY . w32
B UL JIAN T RAEE R . Q4R TRk ) CTLA4 4 75 APC ) B7
oy FEBERAL, i APC (PR 2IEAEH . @43 IL-10. TGF-p & 18751
YHREIH 1. @Treg mi#KiE CD25 (IL-2 %4k a ¥%) , (HEA G TLARA W 1IL-2
IohRe. DR, ol RIRF PR IL-2 UM 7, PRS2 A4 IL-2 40 B R 17K,
M2 1) R S B2

PRtz Ab, H AR S i 2 R T BEREM . 3R S
FORA ML (Dentric cells, DC) , Treg, A7)l T4l (Mesenchymal stem cells,
MSC) I e l® 2. it 52 44 SOR AN AT LA S T 400 G e i 5207 o Treg
B B A0 O EDR 5 S R 287 B AL L 1) 32 4k /IS R b A e S T 52, [ BT
e HE R R AP L ghAh, MSC fEIRER_EA ) GVHD IEF, A1
B AR o e 2 L E AT E . I8 A IL-10. TGF-p %
VAT 1A 40 L R 1) 43 WA X — 3 R o 8 B R

1.2 BIIXAHFRENZHMRER

1945 4 35455458 Ray Owen $RIE 1 57 YR 1/ [R] I SLAT A B 240 K ox
JTANE, EXFORSWRR Y CREMERE 7 o KRR ISR RN TR BT B RS
FEIFANKEHE T RN, 1K 2 =05 I BBR AR ERBEHE Fr o 1992 4 Starzl S54IE
S, [F)Rh B A AR RN ) B LA 2 R A A I A S A (I SRR 1 1 A
SRR IR BN G 52 T B 445 B A rpLal ™Y o e A 1A%
SPRCE R R AT A EEA R — R E R BN 18 PR OB e 5
MRS Sk e HE T SN, R BN B S SR 2, X AT
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Bz o AEFEAE PR N s AL SEAN S 1 GVHD ML BRI SR 2 1), JF
B 2 I HONH RN SRR T 5. HAT, AE AR A S DL
PR ST IR R IR AR R A, Ko DU R v X .

1.2.1 Sz A rFpsE

AR PR AR I AE 32 2 AR N KA AE, AT AR ik L 3 1) e EoRs L
S RFEREE (Macrochimerism) Ak &8 (Microchimerism) o ZE k&K 2&
TR ALAARR 218 A0 I AR 1 — PR, AT 43 A 5E 4k &4 (Full chimerism)
FIVR Ak A (Mixed chimesism) o BT A& 52 3 1A P9 1 BT 3 i 4 i3 ok B
Ak (100%) , J5 #3253 M A0 M AE 32 44 A BL 1%~100%[A]AN [A] f B 51] 3 [R] 47
FE o TR & AR 2 TR AE 1 32 48 B S HE 1 52 AR N AR AE<1 % I Tl ) I 4 i,
— MO TR N AR T e RO A AR IR T BE AR S AR AT 1
BETE AL, AT EALIE 2 Ae1E T4 .

122 WAERS5REMR

B A A L A 4T P B R B S S S A2 ) e MR R NRUR
AL AL R, BRI A A ) T R A SRR A HE R o AR, R
A E TR R A 2 B R HE R o XR LG FR 2> 240 32 (Split tolerance)
W)X UL, G S 2 AT LRI R

S 43 24 52 1 IR AT LA RS AL v ) ELPURE S PE B SR AR o il
BRA AT B 0 S Sk, Heh A IR 22 H SURr S P L R A i A i T e SR
SENT o B R L R G e AR SR A A 7 R HEAE PR I REAT RO JBRRE AR, BB &K
(IR 1L 53 400 2 AT Y o AT, R A T 52 5 7 A S 52 L)
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ANF RS A e SR R AN R, P b A R B R AR . SRS S O
JER RS, m B NS E S UL B EY T EE S ka3, W, £
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