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EARES R TARTEEHZOTEYE, HHE—SPHRAIAN L2 KFSHFARNNXR, FREA: MIRRMER
HeMmBREHAEZRARMBATHEEIA, HAXMEETAE., REEATEUB(P<0.01), Bt + WEAFE
PESAEAREK(P<0.01), Hst + WEEAFENZHEAMBHF ALK (P <0.05), L2 1 10 KM EREKH,
SEHEHFHHERAD L2 KEEBEWBEAR(P<0.001 ), MiE+ REFEAMMEH, R&EA L2 K, EBHEFE
PEBHEWNLELEERHZR(P>0.05), SFRANPAARNATAERAEURABEER(P<0.01), ZREN: B
MRS AR SO AEREN TARDIENH, RRNBEEFRSRHTANBELSLEFEESNE, L2 K FS5HFRE
HMREXRED, TUHEDIEMBHHRRNEEN —ANEEER.
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Effects of Intrathymic Inoculation of Xenogeneic Spleen Cells on the Survival Time
of Cardiac Xenografts and the Serum Levels of IL-2

QU Ji-chen, SHEN Zhen-ya, ZHANG Zhi, HE Jian-ming, YU Yun-sheng, YE Wen-xue, NI Bing ( Department of

Cardiothoracic Surgery and Laboratory of Organ Transplantation , First Affiliated Hospital of Soochow University , Suzhou
215006, China )

Abstract: To investigate the validation of pig to monkey as an experimental animal model for the study on the induction
of immune tolerance to cardiac xenografts by intrathymic inoculation with xenogeneic spleen cells and whole body 7 ray ir-
radiation, and to determine the correlation between the rejection of donor heart and the level of IL-2, the present inves-
tigation was done in our laboratory. The experimental results of this study showed, the survival times of donor heart in
the irradiation and intrathymic inoculation groups (91.1 + 22.18 ) hours were significantly longer than those of blank
group (36.6 + 5.8 )hours. In MLR, when the recipient splenocytes responded to the donor stimulator, there was signif-
icant reduction in the irradiation and intrathymic inoculation group than in the blank group as well as the whole body irra-
diation group. The levels of IL-2 of recipients of all groups were much higher in the rejection of xenografts than those be-
fore transplantation. These results suggest that pretreatment with intrathymic inoculation and whole body irradiation could
induce T cell immune suppression and the changes of serum IL-2 levels are closely correlated with the development of
xenograft rejection. It could be used as an important index to inspect to the late rejection reactions.

Key words: heart transplantation; intrathymic inoculation; immune suppression .
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FRERE). REERAPEBEBKOQ AKX, KE 1~
1.5 kg, B¥E, BHRNELPRARLRRE), #
Rk AR WE RS LE (B ReFRE R,
1.2 K¥WAHZE
1.21 sy HR4d. sHBHAGR): &
REETAE, TRITWFRAGZEBERAMC
BEHE, BRHEHAG ]): TFLOEBSHERMN 28 4, B
1.5 ARHEZY Iy 28HE, fRRAZE4;
MRESEG R): TLOBRBHEET 214, BEAE
SHL KA (S <107 ), REAZSEH; RS + Big
EHAR K): TOMRBMEAT 28 d, Bl 1.5 A
BEZ iy aHE, CHEBHEN2 4, WEA
WA MA(Sx 10 ), REASHA4H.
1.2.2 £ %5 BH(WBL) 3 Gy W Co v-HEH L
SR (N RKERBRE—EREBOTH), AERN
200 cGy/min, HESIBIENIER & 3 min, SHYHER
MU 2m, WEER1 cm BHESSERFEK,
1.2.3 Roe#C@mEA S8 (MLR) REREEKTR
FERRBKIM 10 ml, ZARLRHEHKL 2 ml, TEFK
BHTBOBRRKEARER. SLVUERLE
FIBEWRE M 3 x 10° NME N RIB A, Rk E 48
M1x10° NMMER KB40, MAEFERP, 3 m/
¥, BEFEEMEA RPMI 1640 IN/N4 M, ®E O
(AingafE, FMFMin), I 8RR 4Lk e 45
HOMERR(EZAEREHARK3:1)52~3 47,
TERFE3ITC. 5% CO, EFAMPHEF72ham 1.2
cGy/ml BPH-TdR 20 pl/#R, k4K 3% 24 h G IR
W& cpm {H, WEHMIEEFLR.
MLR BB = [(EBH cpm {H - 3 BIK

cpm {H ) /3% R cpm {H] x 100% ‘
1.2.4 Mapti KRB R s HSEETHE
B, MALRAMEHBERSKR, REL 300 B
ARKERREMM, L Ficoll B4 BADMEARE

, B EREN EAEE 8% L L, ¥R
M. REBRTEAGTEENE LHOHADO, B
BHSE, WHHEBEA0.5m, REESEWNETF
RBMIE, RS <107/ AN BES 0.1 ml ik
BRI 21 S4EAFMBERA, ERESYS
PRk FER . SIFRISCUBIRMMIIRE, FHALEE
HAKMBEHREBAR, RER4EI0,
1.25 FoascEBH TERINFREFTZRER
BSOS, RABRE Ono RRB!,
1.26 SHBHERE/RSCHEFHRE RES/D

RHES RS RS MEL CHME), DL E
Bk AL IE T PR

1.27 SMEHSSRABEALE HOoEBRE
STEPERHE, ARUERMEND TEHEMNEC
M,

1.2.8 RESHRBREZH/IBHHRKLAY 1 ml, &2
BEBKRECHLE, BET6CKkFEPHEF, UL
ERinEFPEaNRERE, RTERA kR

"l‘.n‘?io

13 & ZEHiE HMEHRENRITHER
SPSS10.0 @ #FT R, AR FEERALERYT
ZHMMEEARTEZ5HT, WBKAE: a=0.05,

2 &HR

2.1 SXTHR AR S 4 B I 00 ) SR (R
B (I EmicaERT)(R1) BH + WEXE
SEEZRERBBATEHEE A, RBENEE
SHA. BEATHREEB(P <0.01), Bydpmg
BHHAFE THE(P<0.05 ),

B SERIR N TR A B S B IR 1Y e R O B

i cpm (i % s)
FAHHA) 3427.1+£265.8
HH4H(B) 2517.1£362.9"
MR EHH(C) 2352.0£91.1"
U+ MEHE(D) 1622.5 £ 254, 5% "

HAMeg, » P<0.01; 5 B4, % P<0.05; 5CH
B, A P<0.05

22 HFAIWLEBEERH#OFEIEHELR(E
2) HEXED, B+ WEAFENRSO4W
BEK(P<0.01), BEEAMBEAFRFTEELK
(P<0.05), MASFHAMBIEANFEHAREZO4A
EK(P<0.05), BEMEIFANEFENRRNEAXE
EEZR(P>0.05),

2.3 IL-2, IL-10KFHEHX(FS, 4) XNEHAR
HOREBHEWEMECHIEREE, KA L2,
IL-10 WK PRHFTT HEEZBW, RMERRE. &
AEHRHEEBERAY L2 A EEBHENTEBEEAR
(P<0.001), M + RSSA, ZiikN IL-2 KFE,
EBRHEEENNEMNK, SHEHIILBEXEEHER
(P>0.05), NS A4REHBEBELR
(P<0.01), ZEEXE, ZTHEAIL2 KEBHEEE 2
RAR, WA IL-10 K F BB, CHEBEAY
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b2 k¢ ~WBl s BELFFREE E(h) MST (h) P
ZHA) 5 - 34.0, 29.9. 45.5. 38.0. 35.4 36.6+5.8
HHEHA(B) s + §7.5. 69.9, 71.5. 59.5. 69.4 65.6+6.5 vs A<0.05
vs B>0.05
BBRESA(C) 3 - + 50.6. 80.2. 62.5 64.4 + 14.9 vs A<0.05
Ay - MRESNAD) ) + + 84.5. 128.1. 88. 118.5 91.1+22.8 vs A<0.01
70.2. 100.4, 72.3. 67.2 vs B<0.05
vs € <0.05
N3 BANEEAREEN IL-2 Kk FAHITL (m )
RiE
2L LE L 24 h 48 h 72h 6h 120 h 138 h
FHHA(A) 35.4+£5.3" 37.0£25.2  140.0%26.7*
HHHEB) 39.6+2.1° 39.9:4.3 47.0£2.9%  118.2£23.1*
MIEH(C) 42.8+3.2" 42.4£18.5 54.6 £+23.9%  133.8x25.8%
WE + RMHED) 40.6£1.7" 43.2214.2 47.8 +26.2% 51.0+24.5 $5.8+£23.6 73.0£29.7 178.4 + 30.4*
BEWARLE, » P>0.05; SBEMHLE, A P<0.0l; SANMPSHAMBKLE, % P<0.0l
24 BEANWSESAFEERN IL10 KFEAIEN (ml )
RiG
5 L2t 24 h 48 h 72 h 6h 120 h 138 h
ZHSAA) 0+2.7" 0:2.3 0+5.3
RHHB) 0+1.5" 1.0£1.2 0£2.2 1.0£3.7
MEH(C) 0:1.8" Ox1.4 8.1£2.4% 265 £3.2%
M+ RHE4(D) 0+1.3" 0£2.2 7.7+4.5% 17.9+11.0%  36.5:17.1% 78.7+23.0* 245 £ 8.4%

BHWARLLE, *» P>0.05; SBHTLE, A P<0.001; 5BHEMLE, % P<0.05
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BAEHFEN(HAR )REBRKERMNB
HEWEENES, HR4EBMS 1~2 h, HAR
MREFTES ARATFRXIEMEN L)
LB ol, 3EFLIE(Gal o1, 3 Gal )R KA
EAXN, BHERRIAS Galol, 3 Gal B
EEAHUREBAMNNERERR, Kb M AR
(A ELI MK 0.1%)H [gC (A L5423
BC M 1%)ERETED, KETRMIELS 1 HRBRR
FHMT KRR DTk 1gM R /E R AT BT 5B HAR, & F
EBHEAN, FEAERIEGaal, 3 Gl EHEIEM
EYRHFE, EXRET, FEILRFEBBT T
WA 2 AJE = H1-Gal IgMB°), fZE B4 89 2. 3
AHHEAR L, WX HAR & 419, 3 F i K
B, LREAFEBRIZTE, MEEKFERT
(FFREK), BRT HAR, IVNEBESEO MM H
FERMRET T8,

MRETHRATMRBHNEERE, TR
TMEERTREEPRENESTER. A&
CD4. CD8 HIXFAHEAA, MEAMBRAS LR

¥ ¥ ( positive selection ) 1 B #£ % #& ( negative
selection ) A BE R T 0 B ¥ A CD4. CD8 £ FH 4
M., #ARBBANAEEEIBRRTFTHESTRE
HRZHURHE. EEBRBKRAFHER N4,
BRI 815 3 A K R B R 40 B 3% T 5 58 20 % i BK
B MHC I fiJfiRE, MAEBHAXRE(FRREK).
EFEIIBRHAEBRENS, BRENE I ACRE
BAPAR(KMEXEREK), —RINIREHERE
AR S O] % B B R 32 R 4L B9 APC SR,
T. 43, SHIEA MHC I X5 T4 RE k-
MHC I X4 TFEAY, HRETHREZ@DAD X
AR THKRRS; AR ESRERS
M. FFEREAZEBR, —BAESTAERSP
RIBI RS M. FFHBRMF /MR, NTOHEHR
“REBERBT XNMBRAAFREARNBEKERE
o HEPHRUEMZESR FRCIERM /WM
LCHEBE, BREURBEBRB AR T EREBRD,
SAEIRIFLTAARENTEE#HSS, B4,
FHRREHESA R ER?
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VIR RBEN A ThAR, X7 T3 K BT T 40 Mo 5 5 i
EThiE, aEWENBEFRBHEYNERYFTEREE
wEEHEN, TR(ER1DEINAEESHKE
WMBIEFEEROME, RABN + WEHES 3Gy
S B RTERINASE KRS RBHKCHARE, SME
N THARSEREHREERFFUBRERSHED
THIM, BRKE AR ERENRY . MER A
FRF M, $##R THAREFHRYRBHIEAEDE R
TR, BERMNEMNEFEREmMRETTREE
L F R R A B A T 40 B3T3 A IR A9 5 10 6 = s
¥, MAMmEEHSEAm P ES THAKRS R R
“BE” B, MIREESBRHFAZW, B
FEXKBRSRHHE “8F” 52480 T,
B b B N B R ST + AR

N TFEAZGTROGEBREHOER, TRF
B + WEAFER AR S HA KRBT
RIBLRA . BRIEE: \BICRRES, EEHAERE
BRKEHEB S, WRT HAR FAHEORER K
ABHEOCNAFT— R THREBNE., EXRIEYH
+EEBHEEE 2 XIL2, ILLIOKXKFEASE, 5
BAERHLAEZ(P<0.05), X&EH CD4* T H
RENKBEREEEZNER, BE25H8KFKHREMN
BREEER, A LREACH THARTEESZS
HE RS, I+ H KR SLA-DR, KK £ SLA-
DQI'2), XA A R KL MM MHC WERFIIRE
FRAEX, XTHEHMEDREL SLA BEFESI®H
MRBIEAT X —H. YRIMERFHEETREER
AZEmER, ZEBBANERMBEHRZR L/ APC
ARBRMHFIE, HFBEHBESH MHC HFE&4
&Y, TRk THRMAERIZESY
BREGTERR., NTHERSHERINDLRETH
JRERN E, % N MR ERIR T A% KRR
FRSN A &R, BEMEECmR,
K 1gGC B ISR R BIHEBL R (TD Ag ) RIB=4, TiX
YIRS Th ARKEWHARS S T A RMEB
MM A 1gG, BN R TR EHEZE T B
il 1gG YU RY A I TG &l B e 51 38 A FE R ¥ 7
HRF R ATAN SRAREERADCC)MN; FH
B Th2 Ik B2 40 I T £ Sy — b S B 410 il 40 B3 5 7= 4
IL-10. IL4. IL-6 S40ME FRWHHE THAR. BE
WE. NK A RBERE . LR IL-10 K FEM T
+ By HAEEHEH. BHAA®TE(P<0.001), ¥
MEHRFEANBE X PERERE TLIE.

FiEt, ERMEB - FRAL, DEINBER
FRET, IL2KES5HRENMBORERX, HE
HEEMEEMAR, XS5RMHBE LKL,

WXMPE, IL2 TEH CDA'"THARTAE,
4k, CD8* T 4 M. NK 40 M. LAK 4HBR IR v 7=
M, T IL2 FE49F T THM. B4R, NK 4
REmABRERT"., XREAEHREHERY
L2 K FEBEWEEAR(P<0.001), BERE
CD4*THif. CD8* T4IMI. NK 40/ . LAK 4 Ja
HBEX, FUIRERMBHEIERF P NK AR E #
P IEA XD, A MRE MR, RENH
TTHRRMNRMIIE, B Th 408503 1-10
BlEMH T NK AREEWARBEE, BHEX
NK Ak EmApT HEEMMEMER, IL-10 84
BAHUARRL S NK 4100 K& B v 40 50 09 ¥ 0 I8,
FH L2 MHEFEMNAFERRIER, TEXR
Jglie}, TI3R NK ZAMSAY AN BE TS+, fR¥E NK 48
M. LAK 40 B 3% %8, M ¥ NK 48 B 7™ & IFN-v.
TNF-o; A[{R{ETR{L B AR A R ™= L bk, TR
HHBE/ERAREBEEF; FedXHTR#
BAEX THROBREE —EEH, {23 Th 408,
CTLM Ts Al HE, BRVUESFETHAKREHR
SRR M. TRMERBR, IL2KFES
HRRMBOREXRED, ATUENKE R B
SUEHFRBA—1TEEEIR; R EATIRE
FERESRMNMEM L, #—BTHRBREMEKER
BEHMAEBHEA,

B2, HRENENRREH KV BAAAKRE
HFITEHA SR, BEEXBRMNBHNKER
W, TREREAEIPH NK 410, 5 040 i A3
BHFHEBRABER, AHEE, FAONETIBREK.
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