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Abstract

AIM: To investigate the effect of infusing ex vivo
isolated CD4"CD25" regulatory T cells on the rejec-
tion model of DA-Lewis rat liver transplantation.

METHODS: CD4'CD25" regulatory T cells were
isolated from Lewis (RT1") rat splenocytes and
peripheral lymph nodes by magnetic cell sorting
system (negative selection and positive selec-
tion), and co-cultured with mitomycin-C (MMC)
treated dark agouti (RT1°, DA) rat splenocytes
for 3 d. The suppressive efficiency of fresh or ex
vivo stimulated CD4"CD25" regulatory T cells on
the proliferation of CD4'CD25 T cells was eval-
uated by cell proliferation assay. Four groups (12
rats for each) of orthotopic liver transplants (OLT,
DA into Lewis) were established by modified
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Kamada two-cuff technique. Group A: without
any treatment after transplantation. Group B:
lavaged with FK506 [0.2 mg/(kged)] from O to
6 d after transplantation. Group C and group D:
fresh or ex vivo stimulated CD4"CD25" regula-
tory T cells were injected intravenously into the
penile vein of each Lewis rat, respectively. Six
recipients were sacrificed 7 d after transplan-
tation in each group, and the blood and graft
samples were collected for serum biochemical
(asparate transaminase and bilirubin, AST and
BIL) and histological evaluation. The other six
recipients were left in each group to observe the
survival time.

RESULTS: The purity of isolated CD4'CD25"
T cells was 90.2%+1.8% (86%-93%, n = 10),
and both the fresh and ex vivo stimulated
CD4'CD25" regulatory T cells significantly sup-
pressed the proliferation of CD4'CD25 T cells in
mixed lymphocyte culture (7 681.7 £ 1 004.9,
6573.3+1722.7 cpm vs 24 918.7 + 2 276.3 cpm; P
= 0.000, 7 = 0.000). The serum concentrations of
AST and BIL 7 d after transplantation in group
C and D were respectively lower than that in
group A (AST: 81 +20, 84 +1.4 pkat/L vs 17.9
+ 3.8 pkat/L; 7 = 0.000, 7 = 0.000; BIL: 45.8 + 9.0,
447 + 12.0 pmol/L vs 98.4 £ 21.2 pmol/L; P =
0.000, 7 = 0.000). The Banff scores of grafts in
group C and D were lower than that in group
A (P <0.05). The rats in group C and D survived
longer than those in group A did (21.7 £1.7, 30.3
1.7 d vs 12.8 £ 0.5 d; 2 = 0.000 1, 7 = 0.000 4).
Furthermore, the rats in group D survived lon-
ger than those in group B did (= 0.001 7).

CONCLUSION: Both the fresh isolated and ex
vivo stimulated CD4'CD25" regulatory T cell
have the potency to alleviate the acute rejection
and prolong the survival time in the rejection
model of rat liver transplantation, and the ex
vivo stimulated CD4'CD25" regulatory T cells
are superior to fresh isolated CD4"CD25" regula-
tory T cells.

Key Words: Magic cell sorting; CD4"CD25" regula-

| L )

B A7, & AT
T fe i 5 % %
g, AR A
M, R By AS A A
Wk AS AL 849 B R
P OHE S
BRIRE, EFER
B E A (G
M. BRE)F AR A
Iih, SR AR
AP ARE &
LA B REIN, &
A R AR
(Lewis—DA) ¥
¥ M AES KR
Me-2m B, T A% HE R
BEAL (G AT R AL 2R
J& #gLewis—DA)
¥ kKA
&, NIRRT
PET 4 8T AR
i3 IR S 95 T
P A — W 4
A.



262 ISSN 1009-3079 CN 14-1260/R HRIENBHHE 20060515288 5145 5834
WA #H A 5 tory T cells; Liver transplantation; Acute rejection; 3 v Z 54K B AR SN E 69 CDA'CD25 A ¥
AR B RIR
REmEaR BT R 1 A B3 A
HFHEAE (DA~

Lewis) ¥, = #r 4
PR AR B E 8
CD4'CD25%A %
PET am 3t &b HE
JF BB 6% 06, BF
00X F TR,
KA WG AR F S
B AT A M HE R
B4 S L.

Pu LY, Li XC, Wang XH, Zhang F, Yao AH, Yu Y, Lv L,
Li GQ. Effect of infusing CD4"CD25" regulatory T cell on
the rejection model of DA-Lewis rat liver transplantation.
Shijie Huaren Xiaohua Zazhi 2006;14(3):261-266

Tl
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Fik: SR EEER A MmO ik Lewis k BT
BE. SFEAMHELE R ECDA'CD25 A Y T
Mo, yEEwmins £ EHACAETHDA
KA iR A3 R3 d. e am g g 52
PR B B An ik M2 R )5 $9CD4A'CD25" A
T 28 i x<FC DA CD25 T 48 ML ¥ 34 64 49 4] VF
. ADAK R AR, Lewisk R4 %k, &
S AL RALNT A AAR AL, B4 124, 248%). A
ARG RFATAESTTF7; BLAAKRJE0-6 d FK506
0.2 mg/(kged)# B; C4. DARHL dZ M %
BBk R @ 2R TSR B . RIS
J6#1X 10°49CD4'CD25' Taa fin. KJG7 de2a
REALAL 8.6 2, ISR dn AR AR AR s 7 R A RUBR &
A A 45 B (asparate transaminase, AST). &2
¢ Z (bilirubin, BIL)A&m, B AR A AE 5% 22
P AR A G6 RV A,

SR 55 CDA'CD25' T sk E
90.2% +1.8%(86%-93%, 7=10), #k & 8 jit.,
MBI FER P HIEGE S BRI ERE
CD4'CD25"Tm i34 T #4|CD4'CD25Tm
fe g3 74 (7 681.7+1 004.9, 6 573.3+1 722.7
cpm vs 24 918.7+2 276.3 cpm; P = 0.000, P
= 0.000). R/E7 d, #7 & 2 feL =0 4y 280 VA B ARSI
¥ tm B e Hr A ASTAK T x PR 48(8.1+ 2.0
pkat/L vs 17.9+3.8 pkat/L, P = 0.000; 8.4 +1.4
pkat/L vs 17.9 + 3.8 pkat/L, 2 = 0.000), BIL 7}
AR T *F B8 28(45.8 £ 9.0 umol/L vs 98.4+21.2
umol/L, £ = 0.000; 44.7+12.0 umol/L vs 98.4
+21.2 umol/L, P = 0.000). w9 21 &) Banff+F 5 bt
i, ML sm e el dr 4 5 3t BB ARPL AR it i £
F1(P<0.05). 4 4@ i, =0 #ar 48 & 75 B 18] 35 KT
SRR 4R (21.7+1.7d vs 12.8£0.5 d, 7 = 0.0001;
30.3+1.7 15 12.8+0.5 d, Z = 0.000 4), 1k 5}3=
I 4w FOLE 48 2 A B IR) KT BF 4 L ) 20
(30.3+1.7d s 21.7+1.7 d, P = 0.0017).
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BD Pharmingen). %2l (cock tail)piik" Iy
#5: OX-7(CD90.1, 1gG,), OX-8(CD8a,lgG,),
0X-42(CD11b/c,19G,,), OX-33(CD45RA,1gG,),
10/78(NKR-P1A, 1gG,). Z¢Jthifk: HiCD4-FITC
(19G,,), $CD25-PE(1gG,). #iCD3 #.47(G4.18/
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B BIREREBADIERIGIVRIVBIRIENER. A: S EEAICD4'CD25" T 4UiEHILLE); B: 85— 2B /5 CD4 T4l
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Gy, 19G,). 4l i 53 12 % %5 (4 1 Miltenyi Biotec):
Goat anti-mouse IgG(H+L) Microbead, anti-PE
microbead, MidiMACS 43t #%, LD. MS ik
FE. 4 R5 773 4 52 42RPMI-1640, 75100 mL/L
&4 1fi3% (FBS, Hyclone), 50 mmol/L 2-55 3t 2,1,
1.5 mmol/L L-%2Bt%, 100 kKU/L#E %7 %, 100
o/LBE% % (W H Sigma), B4 KRIL-2 200 kU/L
(Recombinant Rat IL-2, rR IL-2 , Il§ H Cytolab). £z
%475 #%C (MMC, Il 4 Sigma).

1.2 ik AT 70 B K RUBAE . T &8
JBCVEIR 4G, I ZE MR PBSIE M (pHT.2, &5
mL/L FBSH12 mmol/L EDTA), W B i 40 A Ak
W, Ficoll-Hypaque(1.083)%% & i B 001531
AL B, SN A A M T S R R
HFRIC T I A Goat anti mouse 1gGHiEK, LD
S BREBCR B MR B S5 ((IC DA™ T4, B 10°H]
PLCDA-FITChrC T, it x40 SOk I 3 25 4l
JE. IR1FHICDA TR 41 i, $TCD25-PEHLAAR
A A BIPERLER, LEMSH B FESr 55, 43 i
3KCD4A'CD25' T4l il iICDA'CD25 T4 Jifd. HX10*
Pt CDA-FITCHRIL, Jit x4t A A5 A X B
M AE . PA2 mL/L & W5 3145 1% 40 it 3k
ITHe0, A AR %, HIER]CD25" T
41 14 48 505.0 X 10°/L Ik FE ), 541100 uL &
N RIS AL 1, FEFLIIASG.0X 10°/L MMChb
DA 100 pL, JEIEIE3 d. WigRgs
H, LIPBSY# VL3I, 1 X10°HEET1 mL
(IPBSH, TR RIATL dZs [ 2555 bk [nl 4 52 74 44
P SRR A VK B A0 s R 5256, S5 B 2 2
B 37 5 1 4 e AR 4 HIC DA™C D25 T4 i
(%% T 40 ) 18 1) i8R AT S5 F2 X 10°
CD4'CD25 T4 i AN R 96 L5 T2t b, A
AT VAPEPIC D341 (5 mg/L)F11.0 X 10°2MMC
A TR PR AN B, 43 00 I N 2 X L0 £ 4 3 ik
AN FEICDA'CD25 TN Y, f e A &3E
AL, &5 RSP IME. 2400 9T 4RI FE 123
MEAL. BAUINFE S E 1550 mL/L CO, HI37°C
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EA 573 d, FELINALLCI *H-TdR, 4k&:8%
718 i A58 FH B 4T Y DR AR 40 i, 45 5 H
WX (Beckman LS 600)il & cpmfi. K1k K
KamadaXUhEid i 7ok SRS AT RS AR AR 4,
ARHPFIARIES d NWIETZHZER R AL B, At
iF RS2 AR A DU ALON R4, n = 12) K
S AN S g a5, BAL(FK506ALFEA], % bR ]
i, Fujisawa’s i, n = 12)KJ50-6 dJfJFK506 0.2
mg/(kg-d)#EE, CALCHTEES> B4 ml g, n =
12) MIDZH (M AM5 7 fm a4 2H, n = 12) Rl
A2 B 2558 ik [M1%61 X 10° CD4'CD25 T4 . A=
7 dER LR AEE K, WA AR AR MG AST.
BILIR FEARTIN, HUHT T4 28— 43 LL40 g/l
P RS ] o 00 B2 A 2, VP HE R I 0. g 2%
EWTRIES TR HEHE T SO Banfibrikle e,
TR PR 6 UM A A7 1.

St AR HE S K IFSTATA 7.0
BAFREAT Go vl 22 R B 40 14 5 S 56 b 1 cpm
{E, MIFALTME BILAE M b FH R AR A 56,
Scheffeiki s #rdlin 2= 7, & 4w B 2% Sk HE
S5 N Banfur o i bR R RTRL 56, >R
Nemenyiy kAT P9 LUK AR A7 20 AT F e AR R
% (Kaplan-Meier ¥)1E4 A7 2k, FLog-rankiZ:
HEAT 2 35 VAT SR, K56 /K HEow = 0.05.

2 BR

2.1 CD4'CD25"T &m gL oy 4k 91 o B 4h B B Ak
Shh AR AE Lewi s BRUMBAE A& A1 J ik L &5 rh
N2 40 G, 22 40 g 4y 25 &R 4i(magic cell
sorting system, MACS) B i BH2E 5 vk 43 ik
J&, 3RA31CD4'CD25 T4 Mo 4 )& 490.2% +
1.8% (86%-93%, 7 = 10), K14 — it
S J AR 25 L. 2 0 3 A S e b, T ) Y
A SRR 77 5 111 C D4 C D25 T 4N g 24 ] 1t 41
HCD4"CD25 T4 i (1) 44 4 (24 918.7+2 276.3
cpm vs 7 681.7+1 004.9 cpm, £=0.000<0.01;
24 918.7+22 76.3 cpm vs 6 573.3%£1 722.7

T, BAHZ R
PRl
EELS LR
NWIRE.
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Wi £ AR E ®1 ARGIEEHAN
1 Asakura H,
Takayashiki
T, Ku G, Flye - i AST ( pkat/L) BIL (umol/L)
MW. The means * SD 95%SXE (%) means + SD 95%ISXE (%)
persistence
of regulatory MHRA 6 17.9 + 3.8 13.9-21.9 98.4+21.2 75.9-120.9
cells develop-
ing after rat FK50648 6 70 1.1 5.9-8.2 6.8+0.8 6.0-7.6
Jpomtancous  geeMpCiE 6 8.1+ 20° 5.9-10.2 RO 3037552
liver accep-
tance. Surgery  BFEMEEEAES 6 8.4+ 1.4% 6.9-9.8 447 +12.0% 32.1-57.3

2P<0.01 vs WIRAH; °P<0.01 vs FEEBiROHEZE.

30 000~
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| I . L L

CD25 CD25"  CD257/fresh CD25° CD257/cultured CD25™

2 ESHEMIRSFFMRIEIESIL. ‘P<0.05 v CD25 .

cpm, £ = 0.000<0.01)(/42).

2.2 REMI e fF ARG TR R
JA 7 d, HEEAN A g DL K AA A b 2% 40 it [m]
AIASTIL X 41 (17.9 + 3.8 ukat/L vs 8.1 +
2.0 pkat/L, P = 0.000<0.01; 17.9+3.8 pkat/L vs
8.4 +1.4 pkat/L, P = 0.000<0.01), BILJME %}
1#41(98.4£21.2 umol/L vs 45.84+9.0 umol/L, P
= 0.000<0.01; 98.4+21.2 umol/L vs 44.7+12.0
pmol/L, P = 0.000<0.01).

2.3 WL ARG BT NE % 2R 20 42 F LR WHRAAR )G
7 s BRI A A ORI 2 A R, I
RN A, SRR, A R
(R H L SRAE. FIK5064b 4 [y X H R /b
) FRZ A0 s, (R AR RS I, oK B8 B
FLAE . WY 2H [ A e oq B 27 R A TR AL
FK5064 B4 2 [H](&]3). PU4LftiBanff ¥4 L
(2), P54 fu [l 4 40 55 0 R AL LA 3 A vl
¥ 72 5(P<0.05).

2.4 A BRI LT R MBS, 2
AR 3 dNFET A E I BRI RIZE T 33 X
(3/51; MR H L X 2, AR X 1), ANGINGEIE,
AT S AR A8 5L UL AE A7 e m) 43 #
(F3). P 4140 M [m] 4 2L A6 A7 B ) 38 KT 6 i 4l
(21.7+£1.7d vs 12.8+0.5 d, 2= 0.000 1<0.01; 30.3
+1.7 vs 12.8 £+ 0.5 d, # = 0.000 4<0.01), 1A~
I 4 10 B i 21 A A I 1) KT 397 6 40 i [ i 4
(30.3 +1.7d s 21.7 + 1.7d, £=0.001 7<0.01).

x2 BEBIEG7 d BVEYIRIEDR BIHER R NBanf]
WDHILEER

483 n | &% Il 4% I 4%
WORA 6 0 1 5
Fk5064H 6 6 0 0
MEPROBE 6 1 5 0
RINSFHMRE 6 2 4 0

+P<0.01 vs WW8BLH.

3 e

SN RS AR B S PR 52, RS2 A0 B A )
FEA LT B G52 IRAS, A R
2 H k7. 19954FSakaguchi Mi&iCD4'CD25 T4
i 7 2 ) (R i 52 PR AR . B S, e
B RS R 1R T 52 A% 50 v AR IE S22 20 o A 4 R A A
G BE TR 57 v A A AL H R IA
CD4"CD25" 7 HET 4 Jxt T+ F & 0 i 5 7] Fil
SERPUR ISR ICDAT. CD8" T4 oA WA A0
HITHBER 2 7Eps B R RS MR b T S e
—IEARFER B R A, BEAEAEHE R,
VALLET S A s w1 DA—LewisZl 4
Je 2 VEFE AR, iLewis—DAZLA NS H 4R
TS24 fFELewis— DAL T, LERS MR
FH 5 570 PR O £ U Lewi s R B, TR LT
MRS DAK R, Br B HEF. 1w nl 4K
1735 I Lewis— D ASZ A I 41 ffg n] 3 4 3 P4
J¥, MNITEE 7S UA 1 PET 40 M 7E 5 5 T 4 2 i) 52
rl A A L ST L B R, T4
TEDA—Lewis@ PEHE R th, SR 28 At 44
0 W LR FR 0T FIC DA C D25 I 1 T4 i, 7
FERAATL d SANSZARIAA R, WARRE RS HE iR
WOS I N T, 4 CD4™CD25 W 15 T
A0 M R0 A S SO PET AN M, R e g [
I 5 52 AR N SR IVIAEAE IR, 0 B A TR
HidAZEC DA CD25 AT HET 41 My, T sl 1
H i 52 (i 52 8550, AT 5 3 52 44 1) K301 47
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Lt ] 1
y Sty | F3E XA
‘e -' EE QLR L LX
o TR L 3, A — 7 el

3 BLAARIS7 d FHEARARIR (HERES, 20015). A: XIHRZE; B: FK506 4hHHZE; C: #éesr s 4ulimlfZe; D: AsNiiEml

EIEEEER

*3 BEAANGEFHNE

485 4750478 (d) I 4ESAYIE] (d) 95%TSXIE] (%)
SHRE 12,12,12,12,14,15 12 11.8-13.9
FKB06RMELH 65,67,69,76,79,89 79 74.2-83.8
iAo ElEAEN 15,18,22,22,24,26 22 17.6-26.5
1B BIR O A 25,27,28,32,34,36 28 22.0-34.0

5P<0.01 vs WHBLE; *P<0.01 vs FEF4BIR O,

TP R AL 45 S R BRI eE 4 B AN
PRANBCTE FO AN, 76 TR CL0 B 77 P ¥
HICDA4"CD25 T4 M iE )48 1, [l 5 nT LAYE
— R RN R RN, K F AT
I, (ERBUR 2 AL PR Lewis— DAHE R AR
TS AR L, WAL A REYE B AR HE R AL
BN, RS R e (1)
YT 40 A = B A R R & AR (indlirect
allo-recognition) > SE LS WA iR 5252224, T 4
SVPEHE R RN, i B 4 g (passage cell)
A SHE R I® 42 (direct allo-recognition) /&
75 R A HE R SN 1 2 BEHLA, B B A A Y
ok % 2 LR A A U S 4 (antigen
presenting cell, APC)FT AL, I3z AR X A 1%
R R E A . R TBU 4 A B HE SR AR
w, FE AR P PR Il i G R TS i B, [
WPET A0 M n AR AR AT T AR AR R
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T W LA Th REAE — s 1A Bl 5 R G E
FHOG, DRI A 2 AR (1 T P 52— 1
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R T LA US4, DRI R ER AR 4
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R0 R, BEA KRR EARRIL-2 (R 1L-2,
200 KU/L) 1 )7 ¥:4FCDA'CD25 T4l k4 7G4k +
P 2 AR RSN ) 5 CDA'CD25 T
S HIAH LEZENS 15 22, IS A FAY) i 5T 75 16 ()
LbCDA'CD25 TAN MU 2L K. 7E4 witIR7F= I 1] P
R4 KRR UL P50, &MY R 7116
FELL B, 338 5 40 R A REOE 1 40 2 R
P2 D e CEC A5 R 4). T H A T8 15 1 T 40 A =]
15 VAR AT I T AR AR B, (9145 4
JL2 S REAE AR ] — 2 8 ? ] LLOR B — 6
rCIZPETAn M [ S 402 A — 2 1k
T, SRR T L I IR A, T2 K
T [F 4 — V™12 558 G 3 3077 2 75 ] LAy
R A0 M 11 58 1 15 Dy e ? A 15 mT AYE DD o gie
FI ) LA B A AR A AR ) SIS A TS ?
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