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Abstract

Background: Before organ transplantation, various memory cell populations
existing in transplantation are known to be key barriers. They may fight against the
effects of immunosuppressive therapies which were used to prolong graft survival,
although memory cells usually could express robust immune responses when meeting
invading pathogens. Therefore, the development of new targets, efficiency and low
toxicity immunosuppressant become the focus of researchers. Thalidomide (TD) is
the prototype of the thalidomide class of drugs, which was fould has
immunomodulatory and anti-inflammatory effects in previous studys. Although TD
has many effects on the prevention of immune rejection in organ transplantation, but,
its mechanism of action remains unclear. In our study, we investigated the potential
effect of TD on cardiac allograft protecting in alloantigen-primed mice.

Materials and methods: B6 mice were transplanted full-thickness BALB/c
trunk skin tissues that were circular pieces and diameter >1.2 cm . Four weeks after
transplantation, B6 mice were defined as alloantigen-prime mice. We randomly
divided Alloantigen-primed mice into 4 groups and 6 animals for each group. The
control group was given isotype antibodies; the Ab group received 0.25 mg
anti-CD154 mAb+0.1 mg anti-LFA-1 mAb (ip.) on the day of transplantation and 3
more times every alternate day; the TD group received thalidomide (100 mg/kg/day)
(ig.) on days 0—10 post-transplantation and the combined treatment group received a
combined TD and Ab therapy. Four days after transplantation, cardiac allografts,
splenic T cells and serum were harvested for analysis.

Results: Compared with the control group, the survival time of the allografts
prolonged among the group Ab and TD group (6+0.9; 6£1.1 vs 3.5+£0.5 days).
Furthermore, Compared with the control group, the survival time of allografts in the
combined treatment group prolonged significantly (13.5+4.9 vs 3.54+0.5 days; P<0.05)
with no obvious toxic side effects in alloantigen-primed mice. Our results shown that

compared with the control group, the treatment groups showed:
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(1) allograft rejection was alleviated in different levels;

(i) TNF-a, IFN-y and IL-4 expression levels were reduced, while IL-2, IL-10 and
Foxp3 expression levels were increased within the grafts; the Cytokines of cytotoxic
T lymphocytes (CTL): Fasl, Granzyme B, Perforin were significant reduced within
the grafts; meanwhile, [FN-y expression level was also reduced in peripheral blood;
(iii) the proportion of CD8" memory T cells was significantly reduced while the
expression of regulatory T cells (Tregs) was enhanced in the spleen of the recipients;
(iv) the proliferation of T cells were inhibited significantly in a mixed lymphocyte
reaction (MLR);

(v) the levels of alloantibodies were also decreased in recipients' sera.

Among all these changes, the combined treatment group showed the most
significant changes.

Conclusions: In vivo administration of TD exerted beneficial effects when
combined with anti-CD154 mAb and anti-LFA-1 mAb in alloantigen-primed mice to
prolong the survival time of heart grafts, although it was unable to achieve tolerance.
Our findings focus on the synergistic effects of TD combimed with co-stimulatory
blocking antibodies. The combined treatment group works by reducing the expression
TNF-a and IFN-y of Thl cytokines,reducing the expression IL-4 of Th2 cytokines,
inducing IL-10 of Trl cytokine and Tregs, meanwhile Inhibited the cytotoxic
cytokines: FasL, Granzyme B and perforin within the graft; and also reduced IFN-y in
serum; inhibited memory T cells, meanwhile, enhanced the expression of Tregs in the
spleen; inhibited the proliferation of T cells in the spleen and decreased levels of
alloantibodies in recipients' sera. All these change extended the graft survival time. we
guess that there was more potential utility of TD had not discovered what deserves

further exploration in the organ transplantation field.

Keywords: Thalidomide; Memory T cells; Alloantigen-primed mice; Cardiac

transplantation

VIII


C:/Users/lenovo/AppData/Local/Yodao/DeskDict/frame/20150402022654/javascript:void(0);

YN

B W B

T

F—EW

MRS MEAE . A28, &5 R EY) AR S A
JRERBHE B BARE) — MR Gl AR BAR AL — B4 . MR A (L8 A1 52 st
PRI Z AL, AP AR 2 WPU R O BB RIEE N THHEN
. HE . BESEA RN, B2 E NE A @FREBE: XK
SENFSFE B A A, 3 552 E BARRE—ME, H o F LR EEHE. ©
FIFPRAE: fit. 2E N E R B S ZE DA R MR 2 B A AR, A5 A
M SR R, KIRRFEM . @AM ANFEMEZRRE,
HNZ A AE .

o B A AR A YU R A SO . BT, BRI
e H IR AR BURYT T oA RN i, B0E 2] LR .
TAE G 2 132t e SR T e B AR 7R B AN I 1, TR AR B RS AHIRAS 1K
AETED, g5 NIRERTr g ok 1 an PRI RERE, @ s B M HE DA o2 1A
HHIRAT AR

1.1 HREBELREMIRK

L1l FEBELZRES

1111 T A

SRR AR [ B HR S N FAEI 2 BT AR (B -7 1)) TR oA 0 8 85 9 9N L
L WEAF LUIE B N A 1O R i, [E Prds B A — B A RS 2
HRRMRM, HIEFGTMEARLE R ZHRL,

1.1.1.2 20 HLFIFEBH B

20 LW, 1902 4 B AI4E 441 Ullmann & XHRIE B4 B #% 16 5256 1k
Ty, KA IR ) AR BEREERCR ER AT, FIFEIEAT T4 B s
W2 () BRI AE 526 03), Ullmann, Papin (1906) £ Unger (1910) MMHEHEZR0%
YN TR 4 NG R SRR A, BEAb, 1905 4E7%:E Princeteau 4 4 ' 18 Fr 4



B 2

B W B

G L PREFRERVRN,  PIAETT J135) A SR I 75 2551,

1902 SE9% [F B2 E Alexi Carrel G 1 ORI 22 S HORE 7, HIMESEE 1
BARFAR—HIFHR S K. 1519021910 4E[A], K572 Carrel 1904 43| T 21
5 Guthrie SESIF R T — RIISLIMERIZMBEF AR, BHEMHLSNEE
&, ME. CIE BERE. M. M. INEL R FURER. FUIRSSIR. TR
FHAEET12, 1905 FEHHARHRGE | BRI B 4E Edward Konrad Zirm J%2) 58 &
Bl IERS R . 1908 “EAE[E Erik Lexer I | E B AR C TR AE 3] 1920 FFH
#EE N Voronoff MM 2 AL AEZE N, A 2B EN-— 5. 1914
F, James B.Murphy #1 Peyton Rous & BT =44 P9 % T F 48 1 s A vH B I
41,1923 4, 3&[H Carl Willamson AR T F A4 B B LA F T4 & B M LEIRST
I 200, B IRAAR T — KB B R AL E Y, e T
J¥ M (rejection) XA |15, 1924 4 Holmon MELH 1 R A f ol F2 HH 1) %
PR OSSR o AR, Ak B A NI BB 36 Rk gs R — et
NI, RS A I B 0k LU ey U B HE R s, Medawa T8It — R 51 (1148 BRI IE S
HE T BRI 2 2 B0 B0 52 5 o AR G T AR R 1 S L, VESHHR T %
PR OB, RIS T R N R AL, SR TR e MRS,
S RS G I EERE AN S 5, 1R T SR T RS R SR I R B R AT, 20
28 40 AN, Owen KEILR GRARA A= I H — AN IR R AR — N IR PE A R 4
T3 A 6 A I A0 8 54, DR b o A L B JER A 2 B 2 I LS i i K )
MEF¥] Sir Frank MacFarlane Burnet 7F Owen /& 3 H &R 38 H 5002 I W AE I i &
BWEIIE R, FEIX AR E N3 A i i) 40 S5 3 bR o 2 B AR BT T 4 i 52 o A
] A BARPRIC PR, 2N e 5 R MBS S RS, TERRE 4
H BRI BEG, FERE IS BT T B sE e B R i AR BEE— 2D R 00), )
Medawar ¢ 5 32 () /2 7E AT S F 5 Billingham 1 Brent &/ 18 i3 G 88 A=/ &
P52 [F)Ph ML A PRE SR AR S AT [F) b e AL A, R R AN A HE /%, B %€ T Burnet
BRI IEfYE, 215 S0 R I RASVE S it 52 I 1201,



1.1.1.3 IGPRERASHTP BRI BT B

1954 4 12 F 3% FE 3 L1 () Peter Bent Brigham [ [t Joseph E.Murray 1 John
P.Merrill 45— Xf[R] SNZRAE b o 2 [ EAT B RO AE, fEREBEER T AR )E, & T3k
T BRI KB I Rl T2t 220,

Main 1 Prehn 5512311955 47458 ] 5 S 206 HE S 0 1) 52 3 S 08 &R G sl P SR B At
Feo A FHEGEE SO BRI X 454 B IR G aT /)N B al G 1 K 2 R AL 1 47
i, JERTIEPR A T B RER AR, 1959 4F3% E Hamburger®!, 1960 4F Murray!>®!
1 Merrill[27]4H 4% Hi I A5 FH 2 S5UE 71 5 (14 S 2 S S R A5 S O 2 A4 () 5 % L
o BEJEAT B A 4 B TRUR G A 1 23 3 58 8 T — Z G N 1 [ e B A A
B 277300, 2 [E Kiiss [30]53 A ARAE T 2R A2 NG L 25 0K 3 1 [E) P RS AL
B J5 18 FH 0 S 513 (thoracic duct drainage, TDD) ZIFR#k 40l 321, TDD
BART A Sk RS, H BT HBR LU TDD MEIEH, RITZMH.

1.1.2 FEBENIRK
1.1.2.1 BEANBAC S B 7R B B

% [ Gertrude B. Elion Al George H.Hitchings AfF 1] HH 4771 1] 2 ff 384 5 1) 2540 6-
FRILNENS  (6-Mercaptopurine, 6-MP) ,1959 4F Schwartz A1 Dameshek B Z6 i iE
6-MP F TRAERE ST, (R J5 o] LA G [ B, B kA A D R A i T vl LAAS
FIZEKDB> 341, 1960 (EL[FE 3L Sir Roy Calne 2844 6-MP TR F ) I # 48, iE
W HAG FE KB HOAFIE 1E FIBS), Calne1961 4E4RIE M [F R B R 4 5 iR 6-MP K%
HOG R A AT IAFVE BRI R, J5xF 6-MP #E—B 7T, VIR WS B2 R A 15 52
H, RNEHBAEILNH, $2JUE, RRWERIEM, & XIS E R R R
) AL #E BT, Elion A1 Hitchings B8 5 B ] 6-MP HIRKMERTA4) BW-322
HAFRAER, HIGT RO EEf, 5Kk Mg (azathioprine, Aza,
Imuran) , 1961 4F 3 FJ, Murray A1 Merrill 83 R Fhilf K S B AR G R TG, £
EEBRAN EBEAG S 1 KA Aza, BHEEADRGEEL—NH, HET
ZIMFFREIVE R, TR ] 2 42 S A 4 FH 0 70) 2 R 100 35 2 491 R 0 o)
T 2RI E R, A RINZZ R0 7 HE e NP8, 1962 A Aza 1]
5 3 BIEHESRE TR A E A, B E A ThREAETE 17 N, BRI E A



FoE O F

T BUNEE 1B A e 0 A B R AR T s 4, F R T B ES
BEREIHZTG, BON— A BEREE 901, 1963 4 Willard Goodwin ¥475 1
B S Aza BRG], AR EREM R S Aza &R EAE, Z07
ZEAE B S AR A — B S A P g S 3 $0 ot 245 0 1) o RV T 714

1951 4F Sir Michael Woodruff B KK T KRIUMEMIE (ALS) 12, %) 20
20 60 FEARK I ALS W] DAREK K BRI R JRAS R0 A v Ik ), DA B A R e 0 )
i JE ok L 4 LK) ALS AT DASE K [ P A% A AR T ) [R) 130, R AH 2 — R R AT 75 22
[ e 5. MRS 51 (TDD) SRR AN SSTHUAR 1 A Stk EL R,
{HEHF TDD MI@IEA, ARHE TDD (FEEE A, A A0S 7k R 4H L i i
(antilymphotytic serum, ALS) Z#THUY 7 TDDU 471, kA, Fr 1 ASKEf
iR AL G e It 7R, T LGS I e R R R S R 8 A A 2 SR AT T IR AL
1966 4 Terasaki ¢4 F A ZABC AL PRS2 35 DR B A2 SRC AL ) 22 S5 T 7%
TELJE HE BRI R AR B A B (A F 180,

P B DRAF IR A BT g 1 2 HE SN 2% B A R R ) — AN SR AR B . 1967 4
Belzer S PV EVELRAZ B IE 3 R BEJSAH4R B T Collins 0, iR
Collins i+ Euro-Collins 5" % Sacks I17H%5152, JuH 2 1988 4F Belzer Z515314F
5% [ Wisconsin K2l 8T AL 28 B PRAF, 49 UW 3 (University of
Wisconsin solution) , N UW U RSEI 1 ORAFHHIE 30 /NN RAE, ORAF B IE
72 /NI, ORAFSBESR T2 /NS

1.1.2.2 TP TR R Rl Bt

1976 -5 1 Dreyfuss M H F K IIF R, Ruegger>IAl PetchelHiE B T H
AEAGRE R Borel A A /NBR . R BRI BRLUIR] P Bz R % RELUIE B 2A 1 38 BAT 5K 11 4
PESNFIVEF, T HLBEE PR I R0 e REE A £ B BB 00 61 4 P S5 3 @I FH 77590,
BJ5, 7E 19771979 4F Calne fl Kostakis 7E 55 FhEh )5 Fha% B B I Zh %
PRSI e A 0 P R e S S A i S R8UR 1007641, E 19781979 4E[H] Canle £
MM TR AN T AS R A5 {3 ) CsA HUASR R0 S0 651, 20 {40 80 4EAXH,
IGIKITIE T3 fIR A & BN BT AL, PR A BN S R 5T S [l A
Tt P EE R = FEK FH 24 14 5 L G 2 4T i 71



FoE O F

F| 1987 £ H 7 Kino 256614F Streptomyces 25 THEEL T FK506 7544 #5256
e A S kI . BEJS, Starzl 45F RO FIBAYT FK506, 76 Fhds B #HH
F MBI IR SE TSRO S MR F 772 RSN Rl
HREIRRIFRAET, BSOS fh 35 B R AE UE I 2 2
A T HEF RSLIE A -

BEN 20 22 90 FFAX, ZAHUHITE L AW ok PEP SEE] | W A
545 T G B I R T R AR« 1975 4F Kohler A1 Milstein i ik EL4T il 24 A2
SRR AT DA BT %o G 28 o 7 A A i 1) B B B BT AA 70, 1980 4471 CD3 HRL 3R,
BEdifk (OKT3) JFaa TR B M7, JEIEM A 2 ey T Stk HE+ R
JS78 9, 3 —BAIE B IE R YR TT TR IR R R BT, BLTE A G A TR T
S5 SR TTI00,

BEN 21 405 T Y B vw BE LR A Wris LBt CD25 B sk difh ()&
P A1 GERIBREHD) ; NBALTT CD52 Huvg Pk, F2 5 s dian St 7y
T-BHIBI77) Belatacept 55, ¥ T AT HE T RNAT 15 2 HE

RIRIEAHTA 130 ARNESZ T &S EHE. 22009 FRAIRG T H
oAl 84.3 JIRGIK: HFFEHE 19.4 I RBIN: OB 8.7 IRHBIK: HEBEH
T 2.4 TRGIK: HaifEIRR 8 TR1IIK: MM 2.8 TREIK: L&
T8 3644 s /NHFEAL 937 s B REFIE T AHAFEAE 20 J5RBIK, HAEH %
Fhes B KBRS A R 1T 3487 #il.
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