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[{HE] H#H W TGF-B/Smad Fl Wnt/B-catenin i M K 78 il 2T 4 £k K SRR il 41 23 v i 265, 35
T S0 B R I 2P AL B i AR B AR, 5k B Wistar KB 36 F BEHL Y JH 1E 5 b IR 4 0 il 2T 2 A A 75
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Wntl . B-catenin .LEF-1 mRNA )3k, 64T HE YL@ 1 Masson RS, R (1) HSIEHXTIRA L, &5 14
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KL 14 ~28 d Jifi[a] BT s (i B i pE R . (2) IEBLE 56 14 K 414N IL-18 & 6 \IL-18 mRNA FHXT % 3 ik
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Expression and interaction of TGF-3/Smad and Wnt/ 3-catenin signaling
pathway-related genes in bleomycin-induced pulmonary fibrosis in rats
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(Laboratory Animal Research Center, Zhejiang Chinese Medical University, Hangzhou 310053, China)

[ Abstract] Objective To observe the expression of TGF-B/Smad and Wnt/B-catenin signaling pathway-related
genes in the lung tissue and explore the function and interaction of the two pathways in bleomycin-induced pulmonary
fibrosis in rats. Methods Thirty-six male Wistar rats were randomly divided into two groups, the control group (n =18)
and model group (n=18). The rats were intratracheally injected with saline and bleomycin solutions, and killed on the
14th, 21st and 28th days after operation, respectively. Enzyme-linked immunosorbent assay ( ELISA) was used to
determine the levels of HYP and IL-1{ in the lung tissues. Real-time PCR was used to detect the expression of IL-133, Col-
I, TGF-B1, Smad3, a-SMA, Wntl, B-catenin, and LEF-1mRNA in the lung tissues. Histopathological examination of the
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lung tissues was done with hematoxylin-eosin ( HE) and Masson staining. Results (1) Compared with the normal group,
the lung indexes were significantly increased during the 14 to 28 days after bleomycin administration (P <0.01). The
pathological changes were in accordance with pulmonary fibrosis, and the blue collagens by Masson staining were gradually
increased in the pulmonary interstitium at 14 to 28 days after model building. (2) Compared with the normal group, the IL-
1B content and the expression of IL-13 were significantly increased on the 14th day after bleomycin administration ( P <
0.01) and then declined gradually, and on the 28 day the expression of IL-18 was near to the normal level (P >0.05).
(3) At 14 to0 28 days after operation, the content of hydroxyproline and the expression of Col-I were increased successively,
and were significantly higher than those in the control group (P <0.01). (4) Compared with the normal group, the
expression of TGF-B1, Smad3, «-SMA,Wnt 1, B-catenin, LEF-1 were significantly increased after operation (P <0.01),
and there was a significant positive correlation between them. Conclusions The expression of TGF-B/Smad and Wnt/3-

catenin pathway-related genes are increased in bleomycin-induced pulmonary fibrosis in rats. The two pathways may

promote the process of fibrosis and there may be some relationship between them.
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F] [ SCXK () 2012-0002 | ; 1 35 T Wi IT.fh B2 25 K 2%
BN S5 49 B 5% 0 B B 3R BE [ SYXK (#7) 2012-
0001 ],/ FE & IR E . (20 £2)°C, MIXHEE . 50% ~
60% , .12 h/12 h BIE ARS8 458 3 HAA %, A
AR s IR SC ok 78 P e SE S sl W 4 FH ) “3R ™ Ji
IS PN EESE LN

L2 FERXFSUHE

e AN RN L s S I N AT S g
Masson — o 4e 07 & BRI LR AEYHEARERA
Al FR R (HYP) (TGFB1 ., 1 41 i /> 3 -1B (IL-
1B) ELISA 50 &, B i 4B 24 ) 5 &L RNA 42
IR ( RNAiso plus) \RT-PCR S &% s iU50 &
DN RE TR AW F K% Takara 22 7] ; PCR 519 H
A TN EL A L, Nikon A= 9 {5 & 1 (58
( HA Nikon A A]) | 3% 2261 B PRI ( 3 [ Thermo
3 ¥])  Nano-drop fil 52 4% R U 22 A ( 32 [E] Thermo 2y
7)) . PTC-200 5 £ PCR ¥ ( 35 [E Bio-Rad A ) .
1Q5 26 i PCR Y ( 3£ [E Bio-Rad A F]) .

1.3 HYHESERH &

LA (200 ~220) g fOHEME Wistar KB 36 H,
NP SR 1R S, BEML A A 1EH X BEEH (control )
HIFERIZH (model) , FE2H 18 H . S M Szapie 2518 7
DA TR R A K B 3% 1B B2 B TR 45
mg/ kg 6 I T SRR, S B B U, KRV N T
AZEEZE (S mg/ke) JKER 0.2 mL ~0.3 mL, 1F
T BA L PRI I A N T A S R AR R K, T B e
B8 P 7 BRI BB ST e % 30 s, S o 24 W AE il Y
o) oA A T RS 14 d.21 d 128 d HX
K6 HARR, FRE G H 3% G b Z 80w W45
mg/ kg &R T SRR , FF BB 20, U AR 25 3%
AT I Y8 FI A VI K, 33 il 48 2805 - 35— ] il 241
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I ZHZR 28 10% vk H I 1 5, 4% 5 A 3
WK A Y] R, 4T HE  Masson Y i S22 55
RS LU P 2 AR s B R Szapie 5 A5
JH Masson e aPFxE fili gl 24T 4E AL FEBE
1.5 FHZHZAF HYP. IL-18 S=ME

BUZAEAT 2028 300 mg, 73 725 A EP 45, A
PBS W&, VKK i 75 20 Ry B LA ZH 250 3K 50
15 min , B V5, FH BRI 5095 W B i ( ELISA ) I
i ZH 2R 503 i HYP Al IL-18 &5 &
1.6 RHLALRFHENEXMAEEF mRNA Fik

BURAEATZH 2T 50 mg ~ 80 mg, #% Trizol 1457 &
VBT 4 E SR8 RNA I 55 5% 5 cDNA, L[
Sl LA T AW BT IR K, 5197 51
# 1, % cDNA J RT-PCR {47934, T [ Wi AR
BB Bio-Rad iQ5 PCR {UU4E , CT {HiE i 1154
BLER I 22 | 3 skt A 2 2 724 1

&1 RT-PCR 51474
Tab.1 Primer sequences of RT-PCR

FrBoRE
E PSP 51¥)¥5) Length of
Gene names Sequence of primer PCR
fragment
F5'-GGC ACA GTC AAG GCT GAG AAT G-3'
GAPDH 143 bp

R5'-ATG GTG GTG AAG ACG CCA GTA-3’

o] FS'-TCA CCA GAC GCA GAA GTC AT’ .
"1 R5-ACC AGG AGG ACC AGG AAG TC-3' P

Wy FS-ACA TCA AGG CAG GGA AGA AAT3'
™ RS'-TCT GGA CAC TGG AAA TCA ACA C-3' P

F5'-TGA GGA CAA GCC ACA GGA CTA-3'

RS'-CCA GAG TGA AAA GAA CGG TAG €3 177 PP

3-catenin

LEF-1 F5'-GCA AGC CTA CCC ATC TTC AC-3' 139 b
" R5’-GTG CTC CTG TTT GAC CTG AG-3’ P

F5'-CTG CTG ACC CCC ACT GAT AC-3’

TGl R5'-CTG TAT TCC GTC TCC TTG GTT C-3'

90 bp

uaqz T3 -TGG CTA CCT GAG TGA AGA TCG-3' oL
SIS RSI_AGT TAT TGT GTG CTG GGG ACA-3' P

F5'-AAA TGC CTC GTG CTG TCT G-3'

IL-1 116 b
B R5'-TCG TTG CTT GTC TCT CCT TGT-3’ P

F5'-TTC CTT CGT GAC TAC TGC TGA G-3'
a-SMA

R5'-CAA TGA AAG ATG GCT GGA AGA G-3' 209 bp

1.7 HirFEFHE
FT A B I « A2 (v +5) Fom, T
SPSS 17. 0 8k A-ge i ab ¥, P b3 R H ¢ K56,

FHFME TR ] Pearson r 43087, P <0. 05 F/RG 1T

2 #R

2.1 FRALAKRENE

W A N TEA BLM 5, K SR RS B 7
(P<0.01) , /REH NS, 2555 28 KRR
IR 5IEH A LA R 2 57 (P <0.01) (K
1), I RER e R IE & 2R SO A YR 41 68, R
JEHE, Bk KA, R DL I AR 14 d ISR
B SRy DL R/ INAS B 45 1 R el AR | XU 2% 1T A
LI A5 R B ; YE RS 21 d, i 2H 20 5 K 1 e, XU
T NS 14 d A Frg /b, B 2Rk
1 RIS 28 d T ZUARTR A /), I b AR R | 2 €5
B, FREDHRE AT, 7T LN Rk 2 &R M AP
R MY, B 1S53 R, SIE X IR, KR
WL 14 d JE Mlie B0 TS (P <0.01) B 5
21 RAEE 28 Kli+a B A BT T B B4 2 5 T

EHSTEAH (P <0.01),
2.2 PHEAREZME
HE JL a5 5 G0N | 1F 5 6 R 28 K B 20 21 4%

AT OB, M ) B A DL 34 T2 ) JE K i | 9 i B 41 4k 4k
P, BRI K BRI BE S 14 K, il Js AR i [ J5it
A APEAN MR il 76 5] B 3 RS, AT 4k 45 4k 41 21
WA M AR AS | LR AL A 5 21 K, il
AR 14d VA TR, i SORE A IRIRIE | AT 2
YRR I A, 4T 2 4 205 A0 R IR AR 5 AR
JE 5 28 K, IS A b 1t RRE 4 M IR il vt 25
PSR 25 455 w0 I8 2%, 2T i 20 i K B 0 A | A 4
HARBE RS (] 2-a, F 2 WLEHE) . Masson
e e 25 J ) IE 6 HE 2 R BRI 24 20 rh o L 0 i
JEURR, T 3 B R A 14 KA 0 B O IR R DT,
B Ao ) 20 K o e SR R AT R 2, A 21 A
28 R Jii ) J5 HH B0 K = 1 1 € e ST R (/D 24D, T
2 WK,
2.3 fHZELR IL-1B £ 270 IL-1BmRNA B3R IE
FHEN 3 AT 0L, 55 1E F 6T B Fb BRI 2 il 2 40
IL-18 4t IL-1B mRNA AHXT 35 8 3 76 A 5 4
14 R THE (P <0.01), IbJ5 ¥4 BB, 2k
55 28 REF IL-18 & Al T1E 8 X4 (P <
0.05) ,fH IL-18 mRNA ik & B % 0 1E % K (P
>0.05) .
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);' *ok
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“ HI |;|I ﬂI

14 d 21d 28d

. HIEEX AL, * P <0.05, *P<0.01,
(a) IRV K BUREM NGNS , 5 IEF A AR E 25 (P <0.01), (b) SIEFAMLIL, KREE 14 d /5HitS
B TR (P <0.01) 3585 55 21 KA 28 RMGiHa 5 A P T B (0475 8 2 & F1E# X 4L (P <0.01)

BT iR AR B S S A 2 A (n = 6)

Note: * P <0.05, P <0. 01 vs. normal control group.

(a) In the model groups, the body weight increased slowly and significantly different from that of the normal group (P <

0.01). (b) Compared with the normal group, the lung index was significantly increased on 14 days after bleomycin

administration. The lung index was decreased 21 and 28 days after model building, but were still significantly higher than that

in the control group.

Fig. 1 Changes of the body weight and pulmonary index of bleomycin-induced pulmonary fibrosis in the rats

451
L

40-

35

IL-1p-(pg/mL)

14d 21d 28d

2.59 £s

[ Normal
Bl Model

IL-1f-mRNA

0.0

14d 21d 28d

T SIEWSTRAL, * P <0.05, P <0.01,
FEIIZ IL-1B 5 IL-18 mRNA AXT & EAE AR S5 14 XIHRE (P <0.01) 55 28 KAf IL-1B & &
5 TIEHWH (P <0.05) ,IL-13 mRNA FiEEENERHKFE(P>0.05),
B3 KEMZELIL-18 &4 IL-18 mRNA AAXF &AL (n =6)

Note: * P <0.05, “P <0. 01 vs. normal control group.

Compared with the normal groups, the content of IL-1B and expression of IL-13 mRNA are significantly

increased after operation (P <0.01), and then declined. On 28 days after model building the contents of

IL-1B remain higher than those in the normal groups, while the expression of IL-1f mRNA is near the

normal level (P >0.05).
Fig. 3

of rats

2.4 fH4HZ HYP €2 .Col- | mRNA Rix
EIE R IR b R il 2 HYP 5 | Col-
I mRNA FEAKPE BT R (P <0.01) , HIsEH 55
14 REH5 28 R ZH HYP & & | Col-1 mRNA #H
WA E R R FFH(P<0.01) WA 4,
2.5 TGF-p/smad #1 Wnt/B-catenin i# &% 15 X &
EREREHEXMEST
HIEHXT A, 4 TSR R4 14 KfiZ
21 TGFB1 . Smad3 , a-SMA . Wntl | B-catenin . LEF-1
mRNA X FEA B B ETHE (P <0.01), Z 5%

Comparison of IL-1B content and mRNA expression of IL-1B in the lung tissue

W R (HI B3 T IE R XA (P <0.01) , WL
5. MZH40H TGFB1 mRNA %355 Wntl | B-catenin,
LEF-1 mRNA 3k 2 i 35 1E A0 56, A0 56 R 8000501 o0
0.650.0.730.0.747 (P < 0.01) ; Smad3 mRNA 5
Wntl , B-catenin, LEF-1 mRNA &1k #4 #— 2, HAH
KRB A 0.727 ,0.813.,0.764 (P <0.01) ; Il
Ak, a-SMA mRNA K ik 5 TGFB1, Smad3, Wntl , B-
catenin M LEF-1 mRNA 1A 2 B Z R EAHE, M
ZH00 9 0.721 0. 843 0. 812 0. 673 .0. 755 (P <
0.01), WK S,
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1400 4 5
[J Normal ** ** sk
12004 R Model 44
=) *% *% <
'—E *E 5 14
E 1000 4 e
= 24
; 8004 S
14
600 4
1] . T T
l4d 21d 28d 14d 21d 28d
TS IEFE XA, * P <0.05, P <0.01,

BEAIZ] HYP i Col- | mRNA A /KFH B ETE (P <0.01), &5 14 ~28 d HYP & it Col-l
mRNA A% =R RS LT
B4 KEMHL HYP & Col- | mRNA HIX &8 HE (n=6)

Note: * P <0. 05, **P <0. 01 vs. normal control group.
Compared with the normal groups, the contents of HYP and Col-I mRNA are significantly increased after
operation (P <0.01), and continue to increase during 14 to 28 days after model building.

Fig. 4 Comparison of HYP, Col-I mRNA contents in the lung tissues of rats.

3 p 61 *k 31 -
< H . < < oy
Z Z 4 = Z 54 .
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o - [= * E
oy y -
f‘f} % 24 é 14
21 b2 <
0 04 0.
14d 21d 28d 14d 21d 28d l4d 21d 28d
2 _‘g LL] -
7 O Normal 4 g
& o
2.01 B Model % " < 3]
< Z s . z
Z .54 ® = © -4
L~ o E 5 -
= 1.07 5 2
-] 5 | )
Z0s 2 =1
0.0 0 0
14d 21d 28d 14d 21d 28d 14d 214 28d

TE HIEWS AL, * P <0.05, "P <0.01,

FARIZH TGFB1 Smad3 ,a-SMA \Wntl . B-catenin ,LEF-1 mRNA A%F5 8 & TH (P <0.01) , @& #5 14 ~28 KiZ#i F
W28 d i3 2 F I X IRAL (P <0.01) .
5 KEUMZHZ TGF-B1 . Smad3 .a-SMA . Wntl . B-catenin .LEF-1mRNA F&iA 1ML (n =6)

Note: * P <0.05, ™P <0.01 vs. normal control group.
Compared with the normal groups, the expression of TGF-B1, Smad3, a-SMA, Wntl, B-catenin, LEF-] are significantly
increased after operation (P <0.01), and then decline. On the 28 days after model building the level remains higher than
that in the normal groups (P <0.01)

Fig. 5 Comparison of the expression of TGF-B1, Smad3, a-SMA, Wntl, B-catenin and LEF-1 in the lung

tissue of rats.
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N A A B B (FE RS 7 ~ 14 d) FIRIEPELTF 4R ALY
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BRI IR K PR B S 45 14 K TGFBL, Smad3 F1

LEF-1 mRNA ()Zik 34901 Ay, 2 21 d #1128 d
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Wnt 3 LEF (93635 F & i S 200 25 4k AL 2 Bl
VTAESCHIF 7 UE S0 LAY 2T 4 20 B 15 i 2F 44k %
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