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{E1(109.96 +12.46,10D) , 575 (AR CsA LA 24 B &M 2R (P <0.05), Lef 5 CsA B4 S 4O IEAE
{5 (6.50 £2.56) d, 1| B AL UL 40 NF-xB P65 7K (11193235 (67. 79 +3. 79, 10D) fil NF-kB DNA 45415 1 (43. 61 +
7.42,10D) fi 3, 5 A 3 A LEAR A REVEZE R (P <0.05) . 858 7ERGELCHERFEEHIT Lef Y5 CsA X H Al i
i f ) NF-xB P65 # |5 ik F1 NF-kB DNA 5545 15 #h 4 28 (RS AR0 JUE A 4705 Bf ] , — 3% LA S bR VE FH
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Effect of leflunomide on NF-kB P65 in mouse to rat cardiac xenograft
YANG Guang-lun, YAO Zhen-xiang, HUANG Ping, TU Gang ( Department of General Surgery, The First Affiliated Hospital of
Chongging Medical University, Chongqing 400016, China)

Abstract; Objective By reproducing mouse to rat heart xenograft, to determine the effect of leflunomide
on NF-kB P65 in the transplanted heart. Methods The recipient rats were randomly divided into 4 groups:
group A (n =6) receiving no immunosuppressant as control; group B (n =6) cyclosporine (CsA); group C
(n=6) leflunomide (Lef), group D (n =6) Lef plus CsA. The expressions of NF-kB P65 protein and NF-kB
P65 DNA binding activity in transplanted heart tissues were determined by immunohistochemistry, Western blot
and electrophoretic mobility shift assay ( EMSA). Results Administration of CsA alone had no appreciable
effect on the survival time of xenografts [ (2.50 £1.05) d] and could not suppress the protein expression of
NF-kB P65 [ (263.09 +28.81), 10D ] and NF-kB P65 DNA binding activity [ (227.49 +14.83), 10D ] in
the tissues of xenografts. Administration of Lel alone could significantly prolong the survival time of xenografts
[(4.17 £1.33) d] and could suppress the protein expression of NF-xkB P65 [ (173.48 +5.85), 10D ] and
NF-kB P65 DNA binding activity [ (109.96 £12.46), I0D] (P <0.05, vs group A and group B respective-
ly). Lef plus CsA could significantly prolong the survival time of xenografts to (6.50 +2.56) d and suppress
the protein expression of NF-kB P65 [ (67.79 +3.79), 10D ] and NF-kB P65 DNA binding activity [ (43. 61
+7.42), 10D (P <0.05, vs group A, B and group C respectively). Conclusion Combination of Lef and
CsA can significantly prolong the survival time of xenograft through suppressing the protein expression of NF-kB
P65 and NF-kB P65 DNA binding activity in the tissues of transplanted hearts and exerts synergistic immuno-
suppressive effect in mouse to rat cardiac xenograft.
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1 MREHE

1.1 %£Eshih

A ik P M NIH /)N B, (AR Bk 20 ~ 25 g SZAREH]
Wistar A B, {4 Fi it 250 ~ 300 g, HEMEA . {1k Z k& 24
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FOAAL PR AL E ACCSA) 4 HOKFF (Lef) 41 Lef + CsA 4.
FORTHER G Sr B AR A B T HUCRDRAE R 70 AU B 4
1.4 % 9% ) ) 69 4% A

CsA Iy { Sandoz 2% &1, Fil 10% RS FLACHE, TR S D
(0 d) RS, 52 K1 KL BHIK 20 mg/kg, Lef I H Sigma 24
Al EABHS H (0 d) 2 10 mg - kg ™' - d 7 ISR TE B I AT E
Lef ¥ 7] 55 10 g/ L F5 FPBEET 45 3 7 O SR &) J Pl vk JEE Ay
5.0 mg/ml (W1 WC/d HEV B % BUHESR RO
1.5 fmaiiics

i P65 £ 53 e B IR ( bt BL) 1 [ 3% [ Santa Cruz 23 7],
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3 ILZR 48 NF-kB P65 & & ik

WA B P-65 & sefE bk (Rbi ) FMA LR F 3
Santa Cruz 23 ] ; B iF S0 06 4 Bl b i 1) F 00 %R 1eG 1 A 36 (]
Jackson 24 4] ., Ji ik HE G A R HRECR ] Santa Cruz 28 6] 77
K. RIPA ¥l 240 J5 0.0 LZ 20 % Bradford 35 46 ) 4 15
well, 70 Clfr. LAREIKIE 60 pg L FE, £ SDS-PAGE Hijk
J5 , HUEE AR AT HERE, e AR EL PoS Z saREHUIE, FEINA
B AL EEAR IO A F R 16, LA Western blot A #1116
M2 i . B I AR 40 A7 Z2 G0 0E 17 %% B 491 4 5 Image Master
VDS Software #{F5H 87 8 11 X417 ; P65 b I 8 (1 DXl B2 e
FEML(IOD) %R .
1.7 Bz Wk i 4% % (electrophoretic mobility shift as-
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A T, 20 A% R A, NF-«B 5 F 3 B R S"-AGTT-
GAGGGGACTTTCCCAGGC-3', ' {iif: 5'-GCCTGGGAAAGTCCCC-
TCAACT-3", 1] [ 3 [¥ Promega 23 Al ;[ y-"PJATP (370 MBg/ml)

g A 5 S v e LSRR 1 R IR 2 B Deryckere
A g7 BRI 100 mg ZL41HR AT ml BEE LB IRGR A TR
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) 5 IR AR I B BCHFRRER T (1. 75 pmol) £ £ 2R Tk
PFEST G 4G AT 7% dE 7B ¥ SDS-PAGE, 80 C TS T - 70
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kB 150 A .
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CsA (BB RO BEAF TG 0T E] 5 (6. 50 £2.56) d, 5 Hfih 3 4] lh4,
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W, ELAS T il A 3 U0, FL ks I 58 T oas B A AL AL (18 2)
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B2 FAEA(CA)EAPOS PEER  (SABC x200)

B3 WAL (Lef)4H P65 BLHER  (SABC x200)

Ed4 Lef+ CsA {2 P65 @R  (SABC x200)

2.4 Western blot 247 NF-kB P65 %& & &4 £ ik

P65 H ) Western blot H [k FZ 10D L% 2 . & 5.
Lef AEAREBEMTE ABMALAR CA 4, R A G iTF
HX(P<0.05) ;Lefl + CsA B AIFA B ET Lel 4, EHA
Bt #FE X (P<0.05),
2.5 EMSA #@ NF-xB DNA % 4&-&H

NF-kB DNA 85 4516 VR 2290 b7, B L4 B 7% Lef 41
WA T2 (1B 41 B CsA 41, Lef + CsA 41 9] AR F Al 3
HOEREHITFEL(P<0.05),%5 (A4S CsA 4 0] %
RELH#EL(P>0.05) R LE2 . He6,

F2 &Y NF-B P65 E B FIEF NF-xB DNA & EM (10D, x £5)

A5 NF-xB P65 NF-kB DNA #5454
I AL 261.33 £31.61° 234.30 +8.71

CsA #] 263.09 +28. 814 227.49 +14.83

Lef 41 173.48 +5.85 109.96 +12. 46
Lef + CsA 4] 67.79 £3.79* 43.61 £7.42

a; P<0.05, 5 Lef A1b4%
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E6 EMSA &l &H NF-xB DNA &5 7814

3 atig

3.1 Lef CsA s £.3] K A3 MO IE A 7F 0t 18 69 %500
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TR 7 B I BEL L % 20 AR B (I B AR k. Lef 3 4 410 i
DHODH (i ] T F1 B 40 Mas 5 * . Lef o] 4% 540
il 52 PR P A LA AR S PEDL AR . CsA J00 3] 5 ol ok 22 448
ML PSR B I RE A ) S R b = A2 1Y 1gG ., CsA
A FE I ) 2 308 et 0 ) 60080 o A G L TL-100 LA 5 SR IR
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TR AR, FHAE CD4™ T 40 iR i i i B 4
P 5 F 40 R F DA T A 7 A P i S
SEGEE K Lef 5 CsA BXHI AT U RIFEH, Lef FI
CsA M AT {6 BB R RURS ARLCoIEAF 1% K 17100 d, 3F
B3 PR R R 1eG Fiikmy =

Fe 1 AR Lef A S 35 5E (/N BLE R BURS AR O
MLFTE R E [ (4.17 £1.33)d ], 5% AR A 715 (2.
17£0.41)d LA BEZEFE(P<0.05); Lef fl CsA
K P (5 R AR Lo I A7 95 (6. 50 £2.56) d, 5 HLFH Lef FilER
FH CsA LA B & 2R (P <0.05) R A R p
Lef F1 CsA M¢JH 1] 2645 W [ 4 1 , 5 807 46 90 45
AL
3.2 Lefl = CsA 2} NF-xB P65 # % @

0L 014 S A B A I P R 4 ( EC) S22 A
TR G BN 1 e B B H AR, 7E DXR APk 80 1
EC A7 H: Jh 43 1 F0 40 0 4 L B 7. ZE Y EC
WOE B L2 5% e A TP, NF-kB 32 B B 7= 8 3 46 45 A
G BT A By FL PR R I Y A o PR Tl AR
FIY . NF-kB 22— 5 R 3 R Fah A 56 5 s
7, W DNA 25 6T 302 B NF-kB/Rel §% 5% [H %
ARG 7 L RGP S U — SR A, i DL B 4L R 3l NF-
kB1(P65) F1 RelA(P65) . FEHH I )4 ffg P NF-«xB 5
MG 1B 454 I B T 40 05, 224 40 A2 ) 3
WG, IeB 4 B B8 b 1T B A, OF 5 NF-kB R K5
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BRSL RPRE 2 A MUk N, O S I DNA 255 1 S0
SR o TERIFR R FURS AR P B2 200 i A & 52 6 o 8 2 R
NF-«B 8005 . 5% N B 40 M 44 b 5236 8 7% Lef 41046
T TNF i S 1) NF-«B {15 35 [F ) 1K, 1B 1) % B8
1k, IKK | caspase [1] 34 1% ; 1B 119 8% % 1L i 13 TKKa
IKKB . IKK~y NIK TGF-B i i 84 -1 , AKT MEKKI |
MEKK %5 A BB Y 1B A8k, {H 54 IKKB 4
5T TNF iS4 IeBa 75 32 36 {fi{k, Lef v Bt
il IKKR midmii| NF-xB (#3805 . XHE Lef BHMT I~ TN-
FR1- TRAF2-F1 NIK 55 f] NF-xB 47 i 455 2L 1
Fiko W NF-kB (8005t a2 i fE e .

CsA 3 1 BELIKT Ca-575 8] 2 - 4300 41k e P2 1 iy 5 o) ol
2 ity 1 5 M 0T AR Ca {5 5342, BEAIR T 805 8 6% 152 1t
M NF-B {35 P #1 IcBo PR . 7E Bel-2 #%
g A LB K BURS A S R 0L 4E ES A BERY v |l 7R AE
Bel-2 3 15 3 (1) S bR ofn 55 14 95 74 9k A S 4ol . AE P IR)
P S Al RS A S A7 105 5k ] 4 4 PR 2 S R R AR I A P
ALY Ay (Bel-2 Bel-XL B 13 [F 32 3] R 47 i 45
B UL NF-xB {552 2 s - L m e 5" .
T [R) RO E RS AR v 4 B 45 T ik Z 76 1 NF-kB [ B %8
R4 L T S0E A RS A A T 1)

i 15 i BE2H A . Western blot \NF-kB DNA 2547
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ATREEH T CsA JLRERBAr 10 NF-kB {55 3% 12 1A
RE ST 4% BELIT HCBE o Lef REPA 2 2E AL A P 17 786 B (]
Y5 Lef G4 NF-xB {5 5 R R HIST M Z1H0T A
¥, Lef 5 CsA M fiE 2 3% 1 < B8 HE 40 A7 1% e 1], m]
il 2 194 ol S 22 400 1) 7500 30 2k A () 1) s 428 o4 B [ 410 ) NF-
kB {E 5 S 245 R, B) NF-xB {§ 51 SR B
AT T A ) B 70 O T S R AR, R A
ft— gt .

M2 ASSEESUE B Lef 1 CsA K nl W fib SE 4 F8
3 A LA 0 Bl JUE ) 7355 5 18], ERE A ) NF-xB 1Y
W, B R RE A AETE A S H R A R i 2 A
FA O, (HiE I NF-kB P65 i f 4 < 5 Fh #5 4H
Wit £ 0% BF ) LA T B 4E R PE S R RS A HE R R B
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