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[(HZE] HIY WIS R AT S PG R BRI AR ) T HE M. Jiik 45 H SD B R EBEHL
I3 3 (R 15 H) BRI X RRZ RN M AR TR A . AR BT TFT S5 7.14 28 RAMEHEFFIEAE 5 B,
HE i1 Masson Y4 (&34 W fiti 2 23 Bt o0 ¢ B i 2F 4 AL AR 12, R S 5 W B i ( ELISA) U A i ¥ 0 i 60 3 Y55 W ( broncho-alveolar
lavage fluid, BALF) Hr#& 4k A= K K 7 (transforming growth factor-B, TGF-B) FIZ5 4k 41414 | K F ( connective tissue growth factor,
CTGF) iy ik, 50 (DHE Fil Masson Y25 UE S Dl &2 il 22 MLt 21 A AL AR il 2F Ak A 32 288 A A il 26 2R3 , [ ef
P AR 4 B ROV o AT b 23 M A 2 IS AR 20 RO 9 26 AR il & 24 A A B A B ™ 5 (P < 0..05) |, HLAfi i 23 7
NZH K BRI 5 T £F A AL P B A BT 2 A5 W) B s (P < 0..05) . BELISA ik Wik 4% 20 K BLIML i Al BALF o TGF-B FiI
CTGF Fik/KF- A, BALF 1 TGF-B Fl CTGF Rk KP4 G Koo @5 %) BAZH 5 , A5 H0 20 0 A b 2% 7 i A\ 2 K R
1% 1 BALF 1 TGF-B 1 CTGF B 34N (P <0.05) , b Ak A4 b TGF-B F1 CTGF /KA R4 B I B Ik (P <0.05)
g BAR A SIS RE IR R 2 A T A R BUITEF 4E4L , 7T 68 5 Il i i VR O ML H TGEF-B Al CTGF ik 5%,
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Effect of budesonid inhalation on expression of TGF-f and CTGF in serum and
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[ Abstract | Objective  To investigate the effect of budesonid inhalation on the expression of transfor-
ming growth factor (TGF)-B and connective tissue growth factor (CTGF) in serum and bronchoalveolar lavage
fluid (BALF) of bleomycin-induced pulmonary fibrosis rats. Methods  Forty-five SD rats were randomly
divided into three groups (15 rats in each group) including a model group, a control group and an intervention
group. Five rats in each group were randomly killed on the 7th, 14th and 28th day after the intervention. HE
staining and Masson staining were used to determine the degree of alveolitis and pulmonary fibrosis. The expres-
sion levels of TGF-B and CTGF in serum and BALF were determined by ELISA. Results (1) HE staining
and Masson staining of lung tissues proved that the classical model of pulmonary fibrosis was successfully
constructed. (2) The degree of alveolitis and pulmonary fibrosis in the model group and intervention group was
significantly more serious than that in the control group (P <0.05), and the pathological changes in the
intervention group were significantly improved as compared with the model group (P <0.05). (3) The ELISA
results showed the expression levels of CTGF and TGF-$ were different in BALF and serum in each group, and
the expression levels of CTGF and TGF-B in BALF were significantly higher than those in serum. (4) The
expression levels of CTGF and TGF-B in the model group and intervention group were significantly higher than
those in the control group (P <0.05), and they were significantly lower in the intervention group than in the
model group (P <0.05). Conclusion  Budesonid can improve bleomycin-induced pulmonary fibrosis by
reducing the expression levels of TGF-B and CTGF in BALF and serum of rats.
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b4 K A F (transforming growth factor-B, TGF-B) F14%
22 2 A K A T ( connective tissue growth factor,
CTGF) J&5 | i £ 4k Atk R R i) B R
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JRIEB IR AR A BN RSO/, I AT AR A SR BT B
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V] 9 AE 40 L 194 3B AT A A1 ) 200 AL 1 2 A
il S AE A BT R, NI 24T R L eF dEAb 1R,
BELLE il £ AE A IR 18 S it e o B5OA SR P AT b s 12
XA R iR 25 AL A T Ui 2T 2 Ak R B, R 2R %6 A B it
LR AR T TSR, I 0 it 21 4 A K BRI TR R0 3
FEVE H TGF-g Fil CTGF [ 218 7K LA o] AL
il B PR AR I PR fe A 25 W0ia o7 il 41 2 Ak 42 e
WA

1 WS H %

1.1 #H
L1 EZOCR M AR (oK s &, R A
W, 2 T2 i 2 S - H20090903 ) | 3% 3R ( H AL 2 Bt
2tk) , K CTGF \TGF-B ELISA 575 & ( R v A R A
FRAYT]) , oAt AL 500 35 O [ 7™ 3 M 4, Bio-Rad RifAR A3 56
FEAR 2 R dh
L1.2 Segsh¥y % SD R, R 180 ~200 g, #fE
Ph,45 H, ERER R AR sy o AR L IR R
JERE 12 h, JRIE 12 h, 5 O R K AL
1.2 F&k
L2.1 shWyondl Rostidrik 45 2 SD MiEVE R R 7 &
00 3 4 X IR BRI A AR T B 15 L
EIILE A AR TEW A LT 3% H) 7K & ST R I 3 5 R e
KRB0, 1 mL/kg)  ARENEE F RS b, SR &R 220
BB U TR A UG O B A] B 1) O i U
il A AR [ 2818 0 A 0. 3 mL 1366 85 26 A4 AR /K 75
(5 mg/kg) A SRR S B AL HZE AT ERE , 6 24 e i A1 2
SI03A o o BRI BT T A SRR AR R K o S i)
R A B YK R o
1.2.2 FARRA Dy % B R RUBA B A 25 IR PORH
S HH SRR T o 2 TR AR A X AT A WA
B 2 (A X o T S e A 1) R P O 55 A S 9 258 TR 20 i1
JMA 3 mL 0.9% A= Bk (3 BRZL BERIZL) (3 mL A 3 2% 48
(0.5 mg/kg) Wi B (A {o AR FEMALL) , 5546 3 ~ 5 min, B {5

1 ~2 min, B FEZ M P IR A 1E, 55 KA A1 25 40 min,
B H 1 2,
1.2.3 B KEBRAFAESH 7.14 .28 K545 3 IR
MR AHRENLALSE 5 H, 315 K, BB 3R KERE KT
5 3% KA SR VRS R (0. 1 ml/kg) J5 B K RUE &, A4
IR S 0 B WML T AN — 70 °C VKA AR A2 AL ELISA 35
FH s S5 L2200, A A 4 ml AR BRER K Wi SR ve W, T
4 WV O B B L IR - 70 CoKAE TR AL ELISA ¥
DUE R, PR LA I, AT 2200, 4 4% 2 R REHT A 22 E3X
S, LI N RS T R S S FL B 2 IR 22 SR TP TR
1.2.4 JdZURBEEms B, R R Ay ik
AT EE A, YR KRR i 43 B BEAT 95 AR - (HE) |
Masson Y& {6 12 IH- I 42 45 fF 5 4 i T 97 i 96 48 S i 2F 4 1k
(0~ +++ ) FREE
1.3 %itsam

{817 SPSS 16. 0 B4 T 50 4347 , S POHBROR % 1E oy
FHEBERL, FIEIE : - 1437 3R0R, + D2 37 R/OR, ++ L
“3AY7FIR, +++ LU 7 0K, DUSEHE, B DL & £ 5 R,
Z Y 8] L BCHEAT I 22530, 2 LR i LSD-t 456

2 HR

2.1 —REAMELSIKRE TR

FARBAEENETANGEE | X, G0, 2R, 83
2 PR o B 25 IR V) R bR 25 7 4 5 , o B 4 R
FROR A 12 % 30 SR A, K e, A5 o O 5 AR o
BB AT N 20 A M T AR R Lk
BWE R BRI IE N . 7EELEES 7,14 28 K&
HR AR 1,

F1 BAXBREUERT 428 dERENTL(g,n=5, x+s)

25 51 7d 14 d 28 d
papilsEie] 237.4 2.9 269.0 2.5 306.9 £5.1
AL 206.7 +5.3% 221.6 +3.1% 235.0 £5.6
A 7S TR A 2] 218.4 +1.6% 236.9 +4.6° 259.2 +3.72
F {4 91.88 234.59 281.79
P <0.05 <0.05 <0.05

a:P<0.05, 5aFpBaaiksz; b:P<0.05, 5 ju a2 BN b 3%

2.2 BAKRAMALIHIEF T

HIEYI R HE Masson Y € S il & MLF (bR . X
R M2 2S5 K TE K, 2R BR TG It e ) i 7K ek L 4 P 200 e 12 o
YT o BRI X A 1l 2 R A 20 R BR ) L B v 45 o
)RR LR IR , IR) JBAS i) o 2, ) D 48 i 4 92 Y R g i &
Y3 A ; SR L, AT M 2 A A 2 A5 B ) s ) i 76 4%
Jils 7 A AR BE YA AN TRV R BE st (TRl 1 ~3 .36 2)
2.3 BALF A= e & ¥ TGF-B #= CTGF %k K-F

ELISA 3 i /R 45 41K SR Al BALF 71 TGF-B 1l CTGF 2
TR, 550 HR A b 458 , A5 26 2 R A b 2 40 A 4 K BRI
1M BALF th TGF-B I CTGF 235 H] B (P < 0.05) , 1
i Hh 23 PR A2 K SIS B BALF rf TGF-B i CTGF k40
HUZH B 8/ (P <0.05) , H 441K Bl BALF 1 TGF-g #1 CTGF
FRK R MK (F34)
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Al B1.7 d;A2 .B2:14 d;A3 B3:28 d
B3 HttEEMANASZESAXRMALRTHLEN HE(A)F1 Masson £ (B) 4R ( x200)

F2 EHMNBHSENEHK RN K RME T EURERNRE(S, n=5, x£s)

- 7d 14 d 28 d
2
fili R £ 44k fili R £ 4tk il 5 il 4T 44k
Xof HR 4. 1.20 +0.45 1.00 +0.00 1.00 £0.00 1.00 +0.00 1.00 +0.00 1.00 £0.00
A 2= A A 21 2.80 +0. 842 1.80 +0.452 2.20 +0. 842 2.40 +0.552 1.80 £0.452 3.40 +0. 542
Y] 3.60 0. 55 2.60 +0. 542> 3.20 +0. 454 3.20 £0. 44> 2.80 +0.45% 4.00 £0. 45
F 18.67 19.2 20.22 37.2 30.5 65.2
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
a;P<0.05,5 3t 18213645 ;b P <0. 05, 5 47 w2 f s N 40 1L 3%
%3 £AXR BALF & TGF-B #1 CTGF Fi&/KFEI (pg/ml, n=5, x=s)
- 7d 14 d 28 d
Ho
TGF-B CTGF TGF-B CTGF TGF-8 CTGF
popisEi] 8.17 £1.65 115.20 2. 48 8.30 £1.14 116.86 +3.46 9.81 +0.53 117.4 +£5.26
T2 FE A2 34.28 +0.55° 132.59 +3.05% 22.83 £1.25% 156.01 £2.71% 18.23 £1.23# 127.9 £5.06%
ik 58.28 +1.70 151.73 £3.333 46.69 +2.80% 171.37 £3. 172 32.04 £0.774 143.8 +1.30%
FAl 1271 150. 81 422.33 323.08 638.06 38.71
Pl <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
a:P <0.05, 53 B4 b4 ;b P <0.05, 547 {12 BN LA e 5
*4 FVEKXRIMFZ TGF-BF1 CTGF RikKFELZH (pg/ml, n=5, x £5)
- 7d 14 d 28 d
EEpl
TGF-B CTGF TGF-B CTGF TGF-8 CTGF
popisEi] 0.75+0.14 14.26 +0.63 0.82+0.15 17.02 £2.15 0.90 £0.11 11.40 +0.77
T ZE 1 A2 6.70 +0.19% 30.34 +£0.57° 4.72 +0.43% 22.42 +0.41° 2.38 £0. 142 17.67 +1.58%
BRI 12.49 +0. 62 43.12 +1.012 9.58 +0.39¢ 35.05 +0.954 5.72 £0.214b 26.6 +1.67%
FAl 952.46 1438 651.70 180.43 961.15 119.37
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

a:P<0.05, 53 Ba b4 ;b P <0.05, 57 A fE BN 2L b 4R
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TGF-B il CTGF 2l 25 4k AL T By ik i g ¢ i A
T HE AR EUR AL 1 A . LR L BIF ST IE 5
TGF-B J& & HIME— 1Y) CTGF mRNA kiS5, M
XA, & K F e AR, Ono %5 BF5EIE ] CTGF
BIME] TGF-@ S [v {72 1k 240 1 35 58 A B U0 AR, FiF 5
CTGF Z A& 4714 Smads J)RE4S A v 41, TGF-B K
F Smad3 1 Smad4 75 7 K45 CTGF ik, Asano
SRR I A Sh Y R TGF-B 58 CTGF i 77 16 it
AU HE — A5 8T FR AF 2 Al S0, 36 6 240 i [R5 1) 4 7
NI PRSI 2T 4E 4L, [7] I Ponticos 457 1, 35K
TR PN i & R AL, CTGF J&— AT Bk A TGF-B
SR AR A S B T, T Sonnylal 25" fF 52 |
JESCTERA TGF-B /K@ Rk L, CTGF 475 i 3E
ST 1 33K K P, Wang 26 i\ CTGF 1 TGF-B
AR M ST 27 4E 40 T5 3, CTGE fE R TGF-B {5 %5
ARG TR T R B R T B S 5 &2 Y
PR R A S 06 0L o A b 2 B ] TGF-B
M CTGF j=/4:, 5 TGF-B 4§ CTGF ik & CTGF
N7 FER A BEAR , Dk 20 B A1 I I B 1 7 AR, AT
LT 4T B

KREWFFE ™ W A mRNA K P HES: CTGF
5T 4R S OO, Rk Bl 5 TCF-8 B &
FYISEF, MiA SC ML A BALF o TGF-B Il CTGF 7K
ST I S A/, AR ST 06 30 ek A A5 2 A R L T
BALF 43 %147 ELISA ZC 56 ¥ TGF-B #l1 CTGF f+%
i, HEUR R, X B2 AL 3k b & TGF-B 1 CTGF,
R ZH K RRUAL Y AT BALF 1 TGF- Fl CTGF 7K F-H &
HEAIN (P <0.05) , T X 17 B[] o5 775 Hb 4% A A2 K R
I35 F1 BALF H1 TGF-B Fil CTGF 7K~ 55 A1 24 B I ¢
(P <0.05), 155 Kono 25" A 5 4 o — 5k, ALK
s A 4K B BALF o TGF-B 1 CTGF 7K F-B i

H CTGF 3k /K -5 £ 4 A A5 B AN ™ 551 O E A DG Y
Vv —2, Ui CTGF F1 TGF-B /K F- 1y I E 8 & A
FENTAL SRS AR R A AN R R B 1 4 B O, 52
Sk S R IR BE ST 5 9 CTGF /K- 1 Tk i 4
R A AE MR SR s i A 4 B M R WA AN R 45, 5
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