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FEAY TR IR, B8R 67%( 19/28 )RIBAIZE /N =4 GVHD AEAEIR , SV BRK A & B GVHD B2/ U5 I AT A 4 40
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UL THATE.
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Immunological Mechanism of Mouse Syngeneic Graft Versus Host Disease
Model and Its Significance

LIU Xing-tian, ZHANG Li-ning, WANG Yu-kun, WANG Xiao-yan, GAO Li-fen, WANG Qun, LI Na, ZHANG
Pin, GAO Fei ( Institute of Immunology, School of Medicine, Shandong University, Ji'nan 250012, China )

[ Abstract ] Objective: To primarily explore the immunological mechanism of SGVHD and provide a platform for study
of graft-versus leukemia. Methods: Lethally irradiated C3H/He] mice were reconstructed with syngeneic bone marrow
cells and induced with cyclosporine ( CsA ) for 21d. After cessation of CsA , the clinical symptoms of SGVHD( such as
weight loss, diarrhea, hunching, runting ) were observed. The histological changes of murine liver, colon, skin, thymus
and ear were examined by routine pathological methods. Meanwhile, the expression of cytokines in mice colon and liver
were examined by RT-PCR. Results: 67% ( 19/28 ) of mice developed GVHD - like clinical symptom in SGVHD-in-
duced group and their pathological detection of liver and colon showed tissue necrosis and increased lymphocyte infiltration
. The levels of costimulatory molecule ( CD137 ) and Th1-type cytokines( IL-12, IFN-y and TNF-o: )JmRNA were enhanced
in liver and colon of SGVHD mice, compared with control mice. Conclusion: The CsA can induce syngeneic BMT recipi-
ents of C3H/He] mice to develop SGVHD, and costimulatory molecules and Thl type cytokines played an important role
in development of SGVHD.
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HERAR Y K BN BN T35 S 1 GVHD AESE AR, B[R]
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C3H/He] /NI T 113 0735 5w 52 50 sh A BR 3¢ 4T
INF]L20 ~21 d B, BIA)5 1 RS T BER A,
HENEY MR KRS, FREAEEENREN. 3B
1R AC CsA )W Tt ps A 1 25 24 ), Ot il il Tt
SR OS2 R T & 28 T, RPMI-1640 & Gibeo 7
fi, PCR 35 & \RT-PCR 57 & A 3¢ E Promega 2%
F), TRIZOL & Pharmigen /23 v i ; #8734 52 56 % # 1
A
1.2 /NELSGVHD S

H2 1 Bryson' 57 977 ¥ T/ LU SGVHD . 100
HE 16 HAE Ry 1E & % BR, Hog dE 17 1 56 B8 fE A0
SGVHD BRIy &Ny o (1 )52 M By Ak 2 - -1y 6 8 A
A4 ~6 h FH SL-18 FLZ b #5( CARIH A F ) LI
FliE X-8526( 900 cGy ) G Z R B, IR [ B
BE, SR J5 0k WS X R 2 sGVHD A5 289 21 i B A% A
X R, B2 28 HUNR. (2 ) HbAACHE B i 4 - B ) 5
DAY/ R BB o3 25 86, FHT Thy. 1 B HTAFIT R
IR Thy. 1 40 LA 2% Thy. 1 4000 (448 B 40
(S x 1074/ml ) o (3)EFERA K S5 x 10044
REAHMIC 0. 1 ml )& R HIKIE S 45 sGVHD #5484 20 Fil-i
BERS A R 2Z (A B, fff 2 T . RS X R/
RS M R AL PBS W, (4)CsA 55 B HER
5 B 2H /N B I VE ST 0.1 ml CsA AOME I 59, 15
mg/( kg + d ), BEEVES 21 do HE G X R 20 AL A X B
/0N BT SR ] B A RO 3o A YRR, 3 S5 o [ 5 A 7Y
AR
1.3 /MBI PRI IR W5

15 CsA T H WSS SE 50 /0 BB I RAE AR, I B
HANRARE, HEE CsA J5 2 ~3 AW/ B
GVHD H i RAEIR , 04T T RRC 4 R 3 K, 22 3
YA T B B ) RS R B A RS R BE
SGVHD *'. BLIN, /N RS PR BE S | B i it
PEATHZUR L CD137 R P A5 0, 5 F ek i i 2
g
1.4 /NSRS A

FH 10% FPE [ 7€ JIFFNZ5 I AR A , o B A7 W 0 3,
il % 4 ~6 wm JEAUT R, IR AR R-DHL iy Qe 4o, 8
BESUE ¥ o e L Z AT 2 WOOR AR R C O S Y
SGVHD RIS HARifE " HEAT VRS 43 2L
1.5 RT-PCR A6 I A JUE A 45 % 41 21 CD137 0 40 g X
ERILESIN

ANEUFFIE RS i 5 RNA B R 3% 5B B eD-
NA H1 PCR " 3% B350 B B A3 0647 o AN (W) 40 ) P 5
B9 PCR 5[ #J: CD1 37 sense 5'-GATGAATTCATGGGA
AACA GCT GTTAC-3', antisense 5'-GAATGACGTCAA
CTGCGGAGAGTGTCCTGG-3"; 11.-12 p40 Sense 5'-GGA
GACCCTGCCCTGTGAACT-3', antisense 5'- CAACGTTG-
CATCCTAGGATCG-3';1FN-y sense 5'- T ACTGCCACG-
GCACAGTCATTGAA-3', antisense 5'-GCAGCGACTCCT
TTTCCGCTTCCT-3"; TNF-oc sense 5’ -ATGAGCACAG
AAAGCATGATC-3', antisense 5'-TACAGGCTTGTCAC
TCGAATT-3"; B-actin sense 5'-GTGGGCCGCTCTAGGC
ACCA-3", antisense 5'-CGGTTGGCCTTAGGGTTCAGGG
GGG-3". PCR Y447 W TE 2% Tl W5 1 v v 0, 11
BEE G ZGe 44, 2 ] ImageMaster Gel ANALYSIS
SOFTWARE Zp MK F AT 20 A7 , 15 A 4 i TN 7 4 e 4k
25510 OD B BR LAAH R 1) B-actin 25717 1Y) OD A 2 A
WAL, LU Hr kK
1.6 Seiteeirik

K SPSS10. 0 Fi A X 52 96 i 4 2 A7 20 Hr, P <
0.05,P <0. 01 73 JiAE Ky 22 57 A b 38 kANt 2 1 Y
Frif .
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HE SGVHD BLALAE T4 . MG IR R 12 B RS A,
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R MBEAR . FERAIL 28 HUNRUR AT 19 H
(67% )k GVHD FEIEAR . B AT X B4 /N B 1k
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R 2 /)N BB 42 327 [v) 35 [R5 - B R e 0ot R 4 /0 BRI
U 45 P R0 2 A 7 R AR I [ R PR B B A
X R AL /0N A it i 18 A 56 B, 245 P AR 0 v A A
RO P B GVHD FESE R/ B M i 1 2
ANTEER ; 45 i AU JE B GVHD AR50 , R0 245 i b
PR R ARt B i 4 A IR 5 JFF I 2 B AP R K
il JE A8 X R T E A IR i 1 2 ),
2.3 SGVHD /NERIFAEFIZE i P9 CD137 Fi4 i K 548
fk

10 B GVHD BERE R /)N B I B N 485 1 21

LUl & RNA, #6565 1 cDNA L R 5 I CD137,
IL-12,IFN-y, TNF-a 4 5 V£ 51 ¥ 17 2 & it PCR £
W TR EL B-actin A2 INZ: IR, PCR P WITE 2% 3R b
B b HL UKW EE, 24 S M A 1 OD fEBR LA B-actin
OD {HAFRIEA S | HeAe 25 4 R 1 3R3B 7K - 4551
K3 )R, 5 10 HXF RN AR LG , GVHD #7845
e 219 CD137,10-12, IFN-y %3k Bl . 38 &7, TNF-o
AT THE
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Fig.1 Changes of mice weights after CsA cessation

B2 NREEEZEHEBERER . FFEFERARREZTL
Fig.2 Histopathological changes of colon, liver and thymus following syngeneic BMT

A: Colon of control mouse; B: Colon of SGVHD mouse; C: Liver of control mouse; D: Liver of SGVHD mouse;

E: Thymus of control mouse; F: Thymus of SGVHD mouse infiltrated; 1 : Inflammatory cells

2.4 MR KNS CsA F1 SGVHD BHYE R %
INEREESZ X-GFER IR T 5 i B K A= 25 4, (A B A TR
FEPR Y B BERL AT /N Rk 1 L % S s T BE Y B A,
HR & B I A2 ) ik DR 7R R R A T R 10 6] /)N
B R R T340 23,5 £3.42 mg. {HIEHT CsA (1 [R] 2L

PRI TR B A% AL 175 5 4L /D B P o i 6 ] s P 78 - 6 5 AT
X HEZE /I B ) e B PR TR SOE 8 AR BRI, i L B L 10
B B GVHD A8 K /8 /s BN iR 5 5748 10. 0 +
4.06 mg, I F B E A B EE2ZF(P<0.01), [F
FER A E RER A S S A /N A 67% 77 2k SGVHD,
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3 W i

[] 35 DX U % A48 P T 1 = B ( syngeneic graft-ver-
sus-host disease, SGVHD &35 & A( CsA )G 1)
TR IR R B B R A 10 A2 N T ) GVHD

BEEMR . BT R B SGVHD AT HL A s 1 A L A
{75 [ 35k PR B BE AL S B0 25 50 B2 R 3k — e LA o
MO, PRI, 3838 SGVHD B A AE ML B A5 0 R %
IR Z R s (46 CD4 T 412 .CD8 " T
4 NK 40 B WA A A5 ) Thl ZE40 M P +( 1L-12,
IFN-y, TNF-o 55 ) Je BLsbfp 22 i in NO &2 5 7
SGVHD ()5 Bt i , H: 35 B2 S 48 & A 1 i 1 AT
U, o 2 T s 4 B i a7

E 3 RT-PCR#&M/NR CD137 Fn4fEE FRik
Fig.3 Expression of CD137 and cytokine mRNA detected by RT-PCR
A: IL-125 B: IFN-y; C: TNF-a; D: CD-137

AR K B, /)N B[] 35 R AU B RS A S SGVHD 5
S PR PE 2 45 i R I 4 26 AN () 2 B ) A A A8 A, 2
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JF R YA AN AT HCFE R B 4T M . R SGVHD At 25
FIFFIIE & A SR RE 5 07 1 5 | d2 5 B ek 4% . RT-PCR A il
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YA F TL-12, TFN-y, TNF-o 55 55 X5 #8240 /)N BRK S B
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(T o AESER st R o, /N B2 32 BOE ) 1 X5 2k
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L1 TFN -y, TNF-o F1 TL-12 K TH R . TL-12 AT LU
PRI NK 200 04 35 4k, 325 NK 20 i 2 M, 16 AL i) NK
A X AT AR E TFN-y £ TNF-o 95330 TFN-y J2& F
W 248 L VS A ) SRS R, T Ak A B I A i R AR A5 X T
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SRR S BB R ek R A o AT 4 735, SGVHD
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