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[# ZE] BW HIPEIEEEE R 9 (Galectin9) KILZ A T 4 e Bk RS 3 7-3 (Tim-3 ) 7B Ky
/NERATZHEU AR 335 K PPAR-y #4377 2 45 SR (ROS) X HFR IR MM . Ak 45 HIFEHMEYE BALB/c /MR
BEAL A3 ) A 2 (ROS T HilZH . WLER U ¥ B 1 & S ROS T HUIR Y7 o 9 Wity /1N BUI 2 2 iy B AR 4L 5 17
RT-PCR J7 kil filiZH4Y Galectin-9 I Tim-3 mRNA 133 ; SR F BRI A0 758 Wi FfH ) e v sl 1 J i TL4 J% TFN-y
HRIXKT. ER AL Galectin9 Fl Tim-3 mRNA 35 i 2 5 T4 R4 & ROS T4l (P <0.05) . W%
Wiy A0 L T4 (3R A SR HRZH S ROS ZH B W T i3 , 1) TFN-y SRIAEHHON HRZH K ROS A W] WA (P <0.05) ,
Galectin-9 il Tim-3 mRNA ikt 5 IL4 S IEHI(r=0.792,0.794,P <0.05) , 5 IFN-y S A% (r= -0.692,
-0.757,P<0.05) . &it Ehi/NREMA L Galectin9 Al Tim-3 mRNA Rk G W B I &, I HHE 5
Thl/Th2 4R TFik B HAFH M, ROS TTi577 5 Galectin9 il Tim-3 mRNA 3K T,
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Expression of Galectin-9 and Tim-3 in lungs of mice with asthma
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Zhengzhou 450052, China (Luan B, Email ; luanbin0588@ tom. com)

Abstract: Objective To study the expression of Galectin-9 and Tim-3 in lungs of mice with asthma and the effect of
rosiglitazone ( PPAR-vy agonist) on their expression. Methods Forty-five BALB/c¢ SPF female mice were randomized into
control group and asthma groups with and without rosiglitazone intervention. After ovalbumin stimulation and rosiglitazone
intervention the pathological changes of the lung tissues were observed. Galectin-9 and Tim-3 mRNA levels in lung tissues
were determined using RT-PCR. The levels of IL-4 and IFN-y in peripheral blood were measured using ELISA. Results
The expression of Galectin-9 and Tim-3 mRNA of lung tissues in the untreated asthma group increased significantly
compared with the control and the rosiglitazone treated groups (P <0.05). A significantly increased blood expression of
IL4 and a significantly decreased blood expression of IFN-y were found in the untreated asthma group compared with the
control and the rosiglitazone-treated groups (P <0.05). The expression of Galectin9 and Tim-3 mRNA was positively
correlated with blood 1.4 level (r=0.792, r =0.794 respectively; P <0.05), but negatively correlated with blood TFN-
v level (r=-0.692, r= —0.757 respectively; P <0.05). Conclusions Galectin-9 and Tim-3 mRNA levels in lungs
increase in mice with asthma and significantly correlate with the levels of blood Thl1/Th2 cytokines. This suggests that
Galectin-9 and Tim-3 are closely related to inflammatory process in asthma. Rosiglitazone treatment may decrease the
expression of Galectin-9 and Tim-3. [ Chin J Contemp Pediatr, 2011, 13 (5) :406 —410 ]
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FUBBEER R -9 (Galectin9 ) [z HZ 1K T 20 ifd 4 3% 2R
FEHMEHDT-3(T cell immunoglobulin and mucin
domain containing molecules-3 , Tim-3 ) 7£ %% 5% 7K 3l
HEKPEA W BT &, F HHSUE S Thl/Th2 4
MO Tk A B R, A S 2L N S i
FYIMIZE AT BRI AT Galectin9 2
FestERis T Thl 4R 1E A9 Tim-3 A5 522 4
YRS, 38 e A S b Thl/Th2 Sz
AR -, LA RE S W Wi i i HIL A R I VR T
IR S HE RS A S IR FE A

1 ST

1.1 M RIRF

IHTES BALB/c MEPE/INER 45 H (I A A8 K
S HIYIL) 5 ~ 8 I, IR 18 ~22 g3 IR
F (£ HE Sigma AH]) ; & (ALt T ) 5/
f IL4 . IFN-y ELISA 377 & (3£ E RD Aw]) ;1 4
AP A 58 ) G 52 14—y (PPAR-y ) ¥ 3h 571 27 4%
F (ROS) (& % 2 %1 5a A7 FR/A A]) ; Galectin-9 |
Tim-3 XNZS& 510G 8 (AL A RAEYBEAR A
BRAH]) , Galectin-9 5 Tim-3 RT-PCR 57 & (b 5T
EXEEWHEARARATF) .
1.2 Fi&
1.2.1 s mBcEws A H s /N EUREE
U 2550 eG4 X HR 4L ROS 41, 4145 15
Ho BEIIHIVE S S0k w2 4 T
1% OVA/AL(OH) V53 0.2 mL F41.7.14 K
J s R S R B T S B, 2R 21 RIFIRH 2%
OVA ZZAb M A A& ,30 min/ R, B H 1 IR, 2k 2
Ji s ROS 2056 28 KRFEW AT 30 min 25§ ROS
HEE T W10 mg/kg) FR8k 1 J, xR EERG 4 5 % B4
FH A A R K SO S AR | 4% [R] 2 i 4
1.2.2 ARAWREAFIKE  KREKE 24
h A R 3k BB, e 4 AR R i 0. 8 miL, 3000 rpm,
4°C B0 Smin, L EIE R 325 T - 80°C IRFF 4%
YE ELISA 53#r o R ML V3 o B, J5CA il fidi 41 2
PR A IRAT 5 W 220 HR BT IT , 45 T A4 B4R K
TE, BB AL 4 vh ok T i Lk F E ECAS i o i
T 10% 1 IV 0 [ A 24 h, YRR R EE B K
A AR S um YT R, AT 98 RKE-OH L (HE) 3
o, 62 WAEE T WLl 2 25 B2 A Ak
1.2.3  ELISA 3% fo % IL4 IFN-y K -F
Z MR FE I B AT, & R S L Bt B 3
it A 7 W Y B OD 450 18, 2 il bs o fh £k, B A

st 9 OD A & R

1.2.4 RT-PCR #m i 20 4% F Galectin-9 #F= Tim-3
mRNA #9835 G IEBRIRAF R A il Trizol — 28
PRI LIS RNA Jf S % s i cDNA , B3t 51 94
BEER B UG 2T S e B BRI L K, ] Band
Scan 5.0 &K 874443 51 ) 22 Galectin-9 | Tim-3
N2 GAPDH [ JKEEAH , If: LA Galectin9 ,Tim-3 5
2 GAPDH 1 LUEAE Jiz /DRI AR (E . PCR 4%
FI A 1,

%1 RT-PCR &35|4F75

319 FFA 5'—3’ H AR (bp)
Galectin-9 Sense TTGAGGAAGGAGGGTATG 310
Antisense  TGGATGGTAGTTTGAGCC
Tim-3 Sense TACCTACATCTGGGACACTT 127
Antisense  TGGTATCTGCTGGATTTCT
GAPDH  Sense AGGCCGGTGCTGAGTATGTC 530
Antisense ~ TGCCTGCTTCACCACCTTCT

1.3 SitESH

i SPSS 17.0 it B4 i 47 84 43 #r , 4k
P FHPIE £ bRl 22 (x 25) TR, ZFEARBEN L
BOR B R 7 22404, WA L3 LSD A 5 AH
KMEHFFER H Pearson AHICKL S, P <0.05 S22 547
Gt L,

2 #R

2.1 —fRIER
Wl /N2 it OVA UL S , 39 BUAN [ R i
TR AN 22 P e R LR R/ MR AL A lb
BT 2 A BE L POK BRI SE R B, ROS 415
1 M 2H A L _E 3R e A AR T Xk MR R o B b a3k
B, I W R 1 5 B, BT A 2 AR s oK B
IEH T,
2.2 REFHE

fifigH 2 HE Jefd 75 . X HRZH il 2 2 4540 58 2
BTSRRI 1 Bz se B, SO TR A
R B R DL AR A S 5 ), A SR P T LR HE B
WE , SCE N I /D I 2SR 8 M 2
AT 2R 00 A AT LT N SRR R T S TR Bl
WERREARL AN LIS, BT T LK B BRI 2R
U 1 B 22 A W ORI Bz 40 I 7, A ] J5 A 521
AR LR AEARNEE A ), SRR BE Y
JRERIRE R I 1 PR LA U] ROS 4/)N BT 2 21
RN IR S5 B A R w2 s . WL 1
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A

B

E1 FHANRIFARYF (HE, x400)

A X IR A

LUy E B, AT BN, IR L S se B, S8 IR &

LASE A FRIAR DL 9 E A M 340, S A s P iy 2, B 25 L 5 B e 2L A i S SRS R0 T B A ) T 2 g R A 400 M 2
8, RN 70 IR A, R0 R A, T R S A8 T P T DL 58 P 00 02 1 0 3B ) , /A R e 0 e PSS R G O B 1 I LA
I €. ROS ZHfiti 2 27 9 A AT MO 4 1) 258 B A A e 2 D

2.3 ImiE IL4 1 IFN-y ik

M 2H ILE TL-4 ks RO IR (ROS 204
ANTRVREE A1 o 5 T TNy 7 127 i 41 il 26 23 v 2 38
SREE 5 X HRZH (ROS A A I 35 0k 55 , 4 [A) 2% 7
BHRAG I E X (P<0.01), Wk 2,K 2,

%2 & IFN-y #1 IL-4 fI5RIE  (pg/mL, x £5)
215 Rk IFN-y L4
Xof A4 15 600 + 105 347 +44
W s 2 15 372 +131° 565 +76°
ROS 4 15 398 +120%" 483 +68%°
F {4 16.2 43.5
P14 <0.01 <0.01
a: X IRAL AL, P <0.01; b: SRR A, P <0.01
700 -
W [FN-y
600 | 14
— 500 &
a ab
S 400
iz
% 300
# 200
100
0
X T 21 I i £ ROS 41
B2 FH/MRINE M IFN-y 70 IL4 RixKFERIEE
B a:Gu R4, P <0.01; b 54 L, P <0.01

2.4 RT-PCR #l] Galectin-9 } Tim-3 mRNA &

Galectin9 }% Tim-3 mRNA 755 B8 ZH fifi 20 2 Y
A/ ARIR AR B 2 il 4 20 rp 3k o S 25 1A
ROS 41 3 (13 1 A0 My 26 e (I AELAT g T X6 R
FUEEREAG I FE (P <0.01), W33,
3~5,

K3 AL H Galectin9 F1 Tim-3 mRNA X
(pg/mL, x £5)

215 5k Galectin-9 Tim-3
oyt 15 0.31 +0.05 0.30 £0.05
W s 2H 15 0.61 £0.09* 0.54 +0.08*
ROS 4 15 0.40 +0.06™" 0.47 +0.09%"
F A 77.24 39.60

Pl <0.01 <0.01

a: GG, P <0.01 ;5 by 5B HA&S, P <0.01

B Galectin-9
O Tim-3

ROS 41

X BR 4 W7 iy 21

E3 &ZAREALS Galectin9 F1 Tim-3 mRNA {3k

EKFERILLE  a: SR, P <0. 015 b 52 HL 42,
P <0.01
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bp
700
600

500
400

GAPDH

300 Galectin-9

200

100

Marker XTHEZH  mERm A ROS #

E4 KANRAALRD Galectin-9 mRNA FyF&ix

bp

700
600

500
400

300

200

100 Tim-3

Marker X B 2]

W D 21

ROS 4

5 BHE/NREHALASH Tim-3 mRNA fIRE

2.5 HEXMESTER

St ZH 4 Galectin9 & Tim-3 mRNA E£iLx&EEH
I3 H IFN-y K IL-4 3B KF-1E1T Pearson FH G
Rrge, 45 R R : A B ERIN R EE 5 i L4 Rk
HEIEMEE(r 4354 0.792,0.794, P <0.01) , 5
IFN-y ik f 2 A (r 73900 -0.692, -0.757,
P<0.01),

AV

3 e

Tt
TRt 2 R RAE AN AN R RE
A AL R 2 5 R PR B AR R S R . B R
S A T S I B U 2 B A B Ay
PRI ) R A VA Y7 I W 1) G

Galectin-9 & —Fft i /& 0L 1) I I8 14 440 i s Ak
P, FEAR oAb R T 2 B 20 ] SR A T 5%
S IS IR 5 R 7 TR & 4% T /R . Suk 251 BF
FER M, Galectin9 ] yZ 43 A1 T 5 & 41 e | fili JUE L T
JUE i Bk R 22 o G 240 [R) R I 3 b 2 B T
Galectin-9 (1 RARPUA , (HZPUAR I E Y2 8 R 1
FGE . AFIE & PR M 2H /N SR 2L 4L - wpm] I

il A S RS e i A LA A 22 v W e 4
1R, UESE T H X g R MR R 40 M 1 Tk 2 A e .
Yamamoto 25" % B, Wi K U £ 4/ 77 1E Galec-
tin-9 £ 1358, HIH R R 5 A1 ] I v f 1 4
JHOE P S TR B U AH G . W9 7, Galectin9
A5 Thl #ifd 318 2 H Tim-3 455 & BBV
A TFN-y %) Thl 4 g Z50ae g /b, T T 3 Thi
R AHFSERT Galectin-9 mRNA 7EBER /N
SUIMZH 2 b i Rk (A7 A, 5 SR TR L HC o 27 g 2
/N FRUI 2 3k S 35 08 L3 R0 B 5 A1 ] I
H Th2 AR F IL4 Rk 2 IEADC, 5 Thl 4ifif
Al IFN-y Rk im B RAHC . $RRBERI 4 /N Thi
IO TR, Th 2380 B, M el fig 5 AR
SRR : Tim-3 247 7 P28 TiE 4k Y Thl 41 fifg
BT 7 F 5 Galectin9 J& Tim-3 945 FPERCAA
Galectin-9 5 Tim-3 {454, 530 Thl BIRE )W 41 i =%
i, Th2 4 sy PR3 =, T8 T Th1/Th2 A
A7

Tim-3 JEUTAERH Z B —Fh 5 T 40 b
KRS T, )8 Tim S KR, HEE A
FIE TG T 400, T4 Pk b 3Rk T % 16y Thi
YN 2T, FEEEPET Thl 40 A S 00 s 2
Tim-3 {F Ry —Fp 70 55 7 F R Bk R IBTE G L 1Y
Thl 40T, 76 Thl 4 A5 14 G5 R 25 F I
240 ) 355 A P RS B L, 9 T BB AR A R R MR
TR A S SCHkARAE , Tim-3 3 5 H A A
Galectin9 254 FES i S Thl 40 ML T, NI T
i Th Sapg B > . W58 R, Tim-3 # 50 FE i
VAT SB35 VR S5 S 0 S0 1) AT e IS R
TG PR M s 241 i 58 42 174 ) B s g 28 114 oA ARG ik v
VeV P Th2 4 F 7K, $2/R Tim-3 7] fE B 32
SAEEMRATT 10— VR S REFE R
B, G2 /N RS A L IL-4 k50t B2 7K - T
1R, IEN -y FRIRBENT HRAH RIS, 33X B2 7 122 g 22 35 HH A7
FE Th1/Th2 Gafsg I A7 , AH & 5T S BH0EE Wit 211 il 41
Z1rp Tim-3 mRNA Feik it 540 i Th2 A 5
L4 FREE M, 5 Thl 4IHFE T IFN-y %k
BRGNS, RPFFAEILRKF FUESE T Galectin-
9 JeHAZ R Tim-3 FEmERG /)N UM 20 25 5 28 1 1
HEm, R EIESE AT 38 5 A E L L4
IFN-y A FR B B4 B A, X UL — & W
Tk 5 S R B M 1) S I AL 4 DDA O, (H JH HL A
YERLEIA T TRE— 225

Ik A8 Ak 0 AR 1 B 1 Ak 37 AR -y (PPAR -y ) & —
KRR Z M, ROS J& = vk £ M PPAR-y [ /MR 1
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SR BB SN, H S PPAR-y 254 J5 7% PPAR-y
(ORI SR Ao A 3 ol VA L e R S 28 11
PPAR-y ik F NATE &K 40 Mk , imi HLH: 6 1k fg
AT 1A 2R A AR A S S BT o S AR R AT AT
FW] PPAR-y 2 5 T WP T8 48 25 50 M S E 1 i 2
7 11, 9 AR RFARAT A5 S /S v B M D At
ST S I3 A0 L R 7 A % A0 e R A s 200 i
B A 5 R T M IR R 3 S 9 L4
HaH G AL g PPAR-y BLAT B B 9B 4 A2 A BF
TR g /N BRUSE FH PPAR-y 383 30 vl 40 il
T RO SRE R R, L IS O T 2 e 4 i 1) 33 22 A
SIE S, PPAR-y 3 8l 500 AN AT LAAE FT T i 3
YIE 2N (B R A0 Y | A0 Th2 41 ) i HL
A B ELHE A R0 A AR 3 R s oy e R 1 o] A R
B A 5T A W R ol ) SR ST I SR Al B 4G T
ROS #E47 T i, % Fi ROS 404N I L4
2H WD, Al I TFN-y 8022 g 41 T} 5, 42 78 ROS
5 PPAR-y 2545 J5 & PPAR-y (136 M, nsg 1
PPAR-y il 2% 4 /2 i Al F- 19 /F FH s RT-PCR £ il
ROS 41/NER414 Galectin-9 Fl Tim-3 mRNA 3
RN L IAIG, T EE ROS Fil PPAR-y 255 )5
HE PPAR-y WG M, FE T 5200 Galectin-9 F1 Tim-3
mRNA [FRIE , XL T B2 i 1A 3R i A2 AR E S0 1)
5. AW A5 R K] PPAR-y #3)51 ROS Wi
TR N SR S E SR, — 5 AR 3SR T Thl
Yo 28 SN BRI TR T Y Th2 e W, M T kst
% g &S AL Y Thl/Th2 ()2 M, fy b4 7~ PPAR-
v VBN A R W g £ ) — TR AR T T B
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