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[(WZE] HMY EdEERLEEE R 9 (Galectin9) £ K RATF AL S HEHE R B b i 4E T, GO A5 S T RS Al e e
fif 3z AL . 5k o7 Lewis 3 BN R ERIFBAE S EHE R IRVALTY (n =30) , 5248538 3 41, 41 10 B, Y4 FhF
FEMI B I 22 1T K YL T 401 galectin-9 iR 7 FORE 2 ml, 25 ORI ALHEEVE 2 ml 25 B B 400, X BRI ME T 2 ml AR Hfh
Ko RJG T dHHAIE S RRR, RMERAAFE, K Banff 43 JOW SR A0 P HE & 2 5 ST 985k i PCR fa 25 JiF 4 41
Galectin-9 T-bet \RORyt mRNA 357K ; Western blot # JIFZH 21 IFN—y % IL-17 B 357K, 859 AR5 7 d %
Banff 3753 1 ~ 11 4%, 28 FURLZH KX B2 0 T2 5 e Yo dl 25 Bk 41 K %t IR 20 Galectin9 mRNA 7K SFAKIK by (1. 14 £0.05) |
(0.46 £0.03) .(0.49 £0.07) , ¥ YL 2 Galectin-9 mRNA 7K P04 2 ZHBH BIEII (P <0.05) o FEYed a8 b Fovt gl
T-bet % RORyt mRNA 23k 7K 4314 (0.27 £0.07) (1.26 £0.12)  (1.31 £0.08) F1(0.57 0. 13) . (1.57 £0.09) .
(1.58 £0.07) , 5% 42 T-bet Jz RORyt mRNA FE /K P BARFH AR 2 41 (P <0.05) s Y2 78 ki 2l Skt B4 TFN-y
B IL-17 B E R4 59 (0.39 £0.06) . (1.28 +0.11) (1.47 £0.05) F1(0.64 £0.07) .(1.52 +0.05) . (1. 67 =
0.04) 5Lt TFN-y % IL-17 8 A FR B KL TS BoR 4] KA HEL (P <0.05) , 8518 Galectin-9 i 14 35 B Th1/Th17 4
M1 T IR AE S e il 32 B 1
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Role of galectin-9 in inducing immune tolerance of rats after liver transplantation
Liu Yiming, He Yong, Zhang Yan, Lai Xing, Li Jinzheng, Gong Jianping ( Department of Hepatobiliary Surgery, Second
Affiliated Hospital, Chongqing Medical University, Chongging,400010,China)

[ Abstract | Objective To study the mechanism of galectin-9 in inducing immune tolerance of rats after
liver transplantation by observing its role in an acute rejection model of rats. Methods  An acute rejection
model of Lewis-BN rats after liver transplantation was established. Thirty rats were randomly divided into
transfection group, blank plasmid group, and control group (10 in each group). Rats in transfection group were
injected with 2 ml recombinant Ad-galectin9 through the portal vein, those in blank plasmid group were
injected with 2 ml adenoviral vector, and those in control group were injected with 2 ml normal saline during the
cold ischemia period. Five rats in each group were sacrificed on day 7 after operation. Survival time of the
remaining rats was observed. Degree of acute graft rejection was assayed according to the Banff scale.
Expression levels of galectin-9, T-bet and RORyt mRNA, and IFN-y and IL-17 protein in liver tissue were
measured by RT-PCR and Western blot, respectively. Results Seven days after operation, the Banff scale
was | to Il in transfection group and Il in blank plasmid group and control group, the expression level of
galectin-9 mRNA was significantly higher in transfection group than in blank plasmid group and control group
(1.14 £0.05 vs 0.46 £0.03 and 0.49 +0.07,P <0.05), while the expression level of T-bet and ROR+yt
mRNA, and IFN-vy and IL-17 protein was significantly lower in transfection group than in blank plasmid group
and control group (0.27 £0.07 vs 1.26 £0.12 and 1.31 £0.08, 0.57 £0.13 »s 1.57 £0.09 and 1.58 +
0.07; 0.39 £0.06 vs 1.28 £0. 11 and 1.47 £0.05, 0.64 +£0.07 vs 1.52 £0.05 and 1.67 £0.04, P <
0.05). Conclusion Galectin-9 can induce immune tolerance of rats after liver transplantation by clearing Th1l
and Th17 cells.
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—ZRANFERIWEN . HIL, BB G S 32 iR
RS AR TG 2 ) B AR S0 I P 5 41 ) 5] ) e AR R
1o ORI LI, KRR N FLEERE R -9 (Galectin9)
TALIG , 5 HIGA T LRI T 20 2 1 ) e
BT A RRE AR E -3 (T cell immunoglobulin
domain and mucin domain-3, Tim-3) 454, 7E30 0 B B
FE PRV R Th 20 Kz Th17 4, DA o 5 5 w6 2 4
HIA™ G 1 G880 T A% 3 )32 S AR S 5
RN YLK B Galectin9 K& [F] 55 20 Jif 93 35 WKL, WL %%
HAE R SRS A 2 HE e SOy A 28 v B 4 FH B2 AR S 4
PR A Rk A8 4k, T E B A R R RS A G 22 T
S A I SR T, DU Sy il R S RS A AR JS 5
S et 52 B R 0 SR BRI B AR

1 #REIE

1.1 %z

2 AN 6 ~ 8 JE IS Lewis( RTL1) K FR 30 H K& 8 ~ 10 J& i
BN(RTIn) KL 30 2, (A5 fiE 160 ~ 180 g, I F 5 P EEFFR 2% 5L
WPyl SR E K ER R F LR S Pl SPF S =,
HE ZAARRT 8 h A R F ISR S K.

1.2 £Z3XHA)

B RNA #2500 & ) B 52 [# Promega /3 A) ; T-bet ,RORyt
RT-PCR 5|47 ) M & RE3E A BRA 745 B K R TFN-y, IL-17
BATTREPLRIY A 35 Abcam 24 ] 3 B FHRBUAFIN A RIS
WA BARFBRAF
1.3 XK Galectin-9 3 B & 211y & H AR M

KB Galectin-9 5 PR 5 21 s 7 2 AR 5 el ) &2 g B AL
s R RT-PCR 2 K BRUILIE b s e 56 B i Galectin-9
f) cDNA , 15 i) i A ] pShuttle-CMV ZFH2 BORL R, R B4 %
K5 AR TR B 75 B SOk LG e HEK-293 21, 22 4% I
Al Ak AT T R RV
1.4 Zidrx
141 REUSOIATRAERRIEE ST K4 4li& Lewis 71 BN
KEL(4% 30 H) 2 I8 Peng %57 {3 B Kamada WU 75 3 2 57
Lewis 51| BN K SRS R AE vk HE R A58, 5256 3 W4 5¢ 4t
HUXFHE ST SR 43 3 41, BE4H 10 2 i Y 4 b AA Y4 ol 1 39
Fe RS R ITFRT b= R T B bk, 2600 ke 1 2 ml S Ry
1.3 x 10° IU/ml fY Galectin-9 {14 i35 3 FRL, {547 60 min; 25 i
BLLEREAETE R 1.3 x 107 TU/ml 25 2544 2 ml; % 18 26 98 1
2 ml ABEERK, ik YAl RIG T d B AIHAIES Rz ik,
SR AT BRIk 5 ml FE V) BURF b it U84 . 5 4 RIA
REMEER G AR,

1.4.2 JFARAALUREINEE  BUFPrHFAZU8 A 10%
HrEDE 24 h B RUBK L R 2EE I A A 3 pm SR A
JEaE ik HE Jefs 52 BB LS s AR Banff pRufE AT &
PEHER VY

1.4.3  Real-time PCR Fy il % 21 i IF 240 21 Galectin-9 , T-bet
RORyt mRNA 357K 44 Trizol J7) €1 158 BH -1 42 U &
4141 RNA, Galectin9 | 55| %4 5'-GAGATGTCTTTCCTTCAG-

CAC-3', F il 5149 5'-GACCTTCCTAGGTCTCCAC-3', 7 14 7= 4y
437 bp; T-bet 354 5'-AACCAGTATCCTGTTCCCAGC-3', F
W51 4 5'-TGTCGCCACTGGAAGGATAG-3" , " 1 i+ Bt 224 bp;
RORyt 514 5'-TCTGGAAGCTGTGGGATAGA-3' , F a9
5'-GAGGAGCCTGTGGAGAAATAC-3", " 14 F Bt 169 bp, 4 %
B-actin [ {i#5]4 5'-CCCATCTATGAGGGTTACGC-3", F il 51 4
5"-TTTAATGTCACGCACGATTTC-3" 4" 14 = ¥ g 150 bp, 2 %%
FRIATT9EEE R PCR, ] Quantity One 4. 62 KB Hrak 4706
WREAEIE , I )7 BLS B-actin JG8 B 2 HLAEAR A H I J B
mRNA FHX ik,
1.4.4  Western blot Jlll 2 % 41 JFFEZH S TL-17 J¢ TFN-y 7KF
R R BRI G U A SRR AR AT 2 i, R
AT Western blot 5 , —HUHk BE R BEIK 1: 200 3 5t o 2 7 B 1
1:2 000, WSS, 85 T UVP BERE UG AL 31 R e )44 4y
Hr H B 2570 B R BE AR
1.5 it F oM

TR FORER AT x =5 7R, 21 ] LU BCR TG0 117 30 SPSS
17.0 AT B2 Ty 225047 o

2 F#R
2.1 AABRENE
3 R AR S 1 LB R R, RAERR IR AL T, X R K

RO AR BRMARSG 3 d Tk iAs 22, I BE S5 3R, 2 4
WHA 1T RRBRAAER T 4,7 d EFFE20% , I REAR
JERAE R 4 HRBAAGE#EL7 4,7 d EFE80% & T
Xof B AH S s ki 4 (P <0.05) o
2.2 RE ALK

YR )G T d SRR ELR 0 I AE X/ 2 v gk L 41 i
2, A R4S T 345w v], R 0L B 420 ; Banff 3743 T ~ 11
G, 23 JEURL2H ROk FR A 3R 0 AT A8 X R B bk L 40 i i ), IR A
S8 2 AT LR 1 S IRFE ; Banff 3753 ML (18 1) .
2.3 BARFREZA L Galectin-9 \T-bet RORyt mRNA %

iR K

523 Bki 4 Bov FRAH L3, #% Y4 2 Galectin-9 mRNA 7K
FIRW WA, 2 F A G L (P <0.05) JEY Bk a2 5%
AR FF3RIE i g4 T-bet F RORyt mRNA 7K P45 %5 it
g Kou REZH A S TR (P <0.05) o I 1,

*1 EHEFEAL Galectin9 T-bet RORyt mRNA

LERSE ey SR EER)

21 5 Galectin-9 T-bet RORyt
Uil 1.14 £0.05 0.27 +£0.07 0.57 +0.13
Z3 JHORLAH 0.46 +0.03? 1.26 0. 12* 1.57 £0.09*
Xf HRZH 0.49 +0.07* 1.31 +£0.08% 1.58 £0.07*

a:P<0.05,5 4 m ki

2.4 BMAFREAL IL-17 B IFN-y & & &k K P

Western blot 25 5 B . ¥ YL 2] | 75 b 4 AL BE 4 TFN-y
HIL-17 AHXSHE 2R 3K K P43 50 2 (0.39 £0.06) . (1. 28 =
0.11) (1.47 £0.05) F1(0.64 £0.07) . (1.52 £0.05) . (1.67 =
0.04), Yesf v IFN-y Fil IL-17 2 [ 7K S $59408 T25 ok 41 %
XTHRZH (P <0.05), WK 2,
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A:#:340; B
B1

2 3

INF-y(23x10*)—
IL-17(16x10*)—
B-actin(42x10°)—

1~3: 5 R A4 400 = k4 3 g
B2 Western blot # | & A BFAFZH 4R IFN-y & IL-17 EHRIE

3 itig

FFRAEA JG S EHE R SN A ot 2 fh TG ALY T ik
LA R A S SO . F0dh CDA T 4i a4
ANFRIRE I ARIFL, 43 A Th 2 Th2 2 i
Th17 20 g 45, N Thl 4f i 32 %2 3 W IFN-y (IL-2 |
TNF-o Z540M R+, Th17 250Uk 1L-17 ' TNF-o 2540 fifd
R, DA B2 T 4 it 5 B4 B 00 i) 240 B R 5
VEREE IR TEN-FAAE RN L H B e P Rd I
PoAEHE R RN G FErp 3 R ¥ T B AE . i Th2
RN E T S S R i 52 25 ThT bl 5 T B Ve D Y

Galectin-9 J& T2 ZLBHEELE R ZWE B ) B 2L
PR Z—  TEARN T 12 53 A, 250 A T4 SR A1
B LA A A G ( Kupffer cells, KCs) 541 J5
PR, HgASEL AN F 17qlL. 1, 4 8 AT
Iy TR 35 x10° 16 N K & C' K45 & A —4
[5] ¥5 A% B8 12 51 38 ( carbohydrate recognition domain,
CRD) ,N R N5 A 148 5612, 1 C R
uig BRI S A 149 DN EIERR . HIG LT 2 IFN-y
i g %, Galectin9 {9 L A
Tim-3 8RR T LA /-0 Thl K Th17 40 fig
T, iG4b ) Galectin9 5 Tim-3 j# = CRD #Hi&EH:, 0] 57
Rl & Tim-3 " Th1/Th17 21 M55 25+ P 0, o 15 3
Thl J Th17 4 i 4 A B 228, 4 B SR8 S T2, DA
RN TR Thl & Th17 40, i Th2 40 g JLF
AL R

RIS " E A, 208 Thl Je Th17 4 K
S1 U2 L A G TRN -y 0 TL-17 85 5 5 38 i % 4l
JAFRABE B L LA RAE N TR IBFE LM iR

IR Conf R
RET d B AXRFFEREARSER

(HE x200)

Z 5 HE)T SO, FE e 2R R AR ) HE Fe T 11k A 2 AR
Mo ABFTER B, Qe rf Thl 156 % [ T-bet [
Th17 %% 5% 1 ¥ RORyt mRNA ik K AH 5 40 i [ 1
IFN-y Fl TL-17 B3 28 1K 7K P 8025 JRORE 4 Bkt BRZH
HIWR TR, $2 7R Galectin-9 RERUN 1 B #% A8 J=) 7B
BT AN Thl K Th17 20, 580530 i 200 i R
T8, DA T AR i 2% L) A% A ) 20 R 45 4 S Eh g
AR, 5 —J7 i, (i T Thl K& Th17 4 b, 134
PEV-7 YA, {68 Gy BN i) S B S A2 7 il AR, I TR X
A DRIV, S 52 AR 1A R A A7 s 8] 2 SiE
Ry L G

ZE A, AR S Bl i 5T Galectin9 3K FRUF
Pt S MEHE T SO AT A A AT, GIESE T X Th %
Th17 2400 ) S P 3 42 LA B A 75 5 I S AL B e Tif 52 v
REZEM . SRR 2 A B A BRI
SCARTTANAT A28 ] Galectin-9 4y il P75 I 7% 48 2
PEM 32100 7L B A 15 Ttk — S IRARIT
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3 itig

1 38 25 L LR R I AL PR 5t 9 , IO NI YT
P IF & AE. BT EMR K 58 T i B 3 25 R (endoscopic
submucosal dissection, ESD) [ N 823607 - EATE LB R 9 B
FH TR BN FECAE &R E RN iZia o ESD i8Y7
rp i B LI RURR: D, 4 VX B 5 R o A 8 SR BT o 151 B
it , EMR 5 ESD ‘301 8 LA A RESE 2 e, PR E R N B T
KA AR L N B, BRIG LIS, N R LR 4G
it il AR b AL A AR B 2R )2 R B N B R AR AN
WP IT RS b T

B2 RS B R 1 sl 5 vk 2R F L AR G Y 7 02 SR
TFARAGHR ; [RIBTAR40E + 4 e/ a2 v 28 FL T >R AR
FARBESATT o IEAER, A 0 8 s s LI AR TR G

7 B NBERTT BEAT M LA T A TE 5 AL N B T B AT AE 5 B
Wiy, AR 7 R R AL B AR, LR SRS
S ] TR] B, AN BB AR B AR P A5 P B R i . X T R 1R
PEZF LR UL AT BT T, e BUB BT o kST S B K% 7K
e, BT TR RCREAE o T A PE B T B 2 AL,
KR ARSI A [ > i B 2, DR IR T b T TR A
24 h ANBL LA T HE W ] FRRATNBLRTT

A EARGE T 2 N B AE B W 18 T S AE AT R Y
METAPE R S A TR B 5% WA R . A EETERSN )
e it N B P e BT 45 i 28 FLBEAT B Ah . Sumi-
vama % B H I EOK AL AR 418 A VAR A g T i £
R RIPIR 2L BT R 58 B AE S ) S0 B Bk A UM 4 5. H T
BB 2 Wil B T 4 J8 SRk sl e e g 45 L% R )T
PG ALS o X TF R R S AL IA T 3 B R AL 4
JE A

FeBHC I E R TR I B IR 2 AL N SR YT R
BULEAT BRI B Jp 2 B DA 2 LIS 55 6 A B8 RO AL R S04 ol
Gt i e 2L, HOTHRE 2 fL BAR e R B P O o, — s L T
X EAR >0.5 em PHR 5 FL T i i A 28 1 9 i i) o 5 3728 25
BT AIAIT . HARJR WS R AR HURSSR T, R
AR AL PR SIS e KR BE D A BR e Ji v e A R
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