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W OE: RIS AR R TR PR A R R GBS IR BT (TIMP) -1 &K, K
LGB RANXITR TR E B HAT CT 3 T EEM T R B AT 6 I 4L 48 (WLIRAL) |, vA R T B 32 e WBUIR S 64 B
JE B BB RN B MR (AFIEL) AT TIMP-1 % 2L & 54, RARBIRAM BT i LA H
10 ~ 15 K9 @ e, AR BRE TGF-B1 #5524 h, AR LR E N 10 pe/L 89 TCF-B1 #-F R B BT, FRIRZEREN,
WAL L 2R P TIMP-1 32 658 B 0 23 F 24 BB 28 ( P<0.05) . TGF-B1 # /% 3.5.10.15 pe/L 4EJA T AW A 4F 4 2w
#6824 h J& , TIMP-1 mRNA #=& G A3t £ A THEZH T 0 ng/L(P<0.05), 1£/8 10 pg/L TCF-B1 ¥EJA 24 48 h B,
TIMP-1 mRNA #=& & Aaxt £ A W R & T4EH 0 h 85 (P<0.05), Smad3 F A% id & & HAK 4L TIMP-1,P300 mRNA
Fo B A A XA EREG TERAEH LM T OXTIRU(P<0.05), SIHIEM | 4 4 4L 22 7 A8 % A 18] R 5% 32 A 28 2%
F TIMP-1 %A 8 42 Ht  TGF-B1 T it TGF-B1/Smad3 125 @ 5% Eifl TIMP-1 & A | & L5 45 4F 40 2% y% A8 5 A 1) R
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Abstract: To investigate the expression of tissue inhibitor of matrix metalloproteinase ( TIMP) -1 and the role of re-
lated regulatory factors in lung tissue of connective tissue disease-related pulmonary interstitial lesions. The lung tissues of
patients with connective tissue disease-related pulmonary interstitial lesions undergoing CT-guided percutaneous lung biopsy
(‘observation group) and normal lung tissues ( control group) of lung cancer patients with no history of infection and smok-
ing were collected and analyzed by TIMP-1 immunofluorescence staining. Human lung fibroblasts were cultured in primary
culture. The cells of the 10th to 15th generations were induced by different concentrations of TGF-B1 for 24 hours, and the
final concentration of 10 pwg/L was induced by TGF-B1 for different time. The results showed that the fluorescence intensity
of TIMP-1 in the lung tissue of the observation group was significantly higher than that of the control group (P<0.05). The
relative expression of TIMP-1 protein and TIMP-1 mRNA was significantly higher than that of 0 pg/L after the treatment of
human lung fibroblasts with 3, 5, 10 and 15 pg/L of TGF-B1 for 24 hours ( P<0.05). When treated with 10 pg/L TGF-
B1 for 24 h and 48 h, the relative expression of TIMP-1 protein and TIMP-1 mRNA was significantly higher than that at 0 h

(P<0.05). The TIMP-1,P300 and protein relative expressions of Smad3 eukaryotic overexpression vector group were sig-
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nificantly higher than those in blank plasmid transfection group and blank control group (P<0.05). So The expression of

TIMP-1 in lung tissues of connective tissue disease-related pulmonary interstitial lesions is significantly increased, and the

expression of TIMP-1 can be up-regulated by TGF-B1,Smad3 participate in the occurrence and development of connective

tissue disease-related pulmonary interstitial lesions through the TGF-B1/Smad3 signaling pathway.
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1.1 HRIFH

YR 2016 4F 10 H % 2018 4E 10 H A A BElkia
{141 45 4 20 2P0 R S it ) SO A8 ER 3 74 B A SR 4
BIFT CT 515N 48 Bz Jili 28 il 36 A6, Forf 35 1% 16 41,
Pk 58 Bl AR IR 35 ~ 63 B, T AE IS (48.40 =
3.94) %, G340 {1 JC IR G AR AR s fd il R
T B AR A ) IE I ZH 48U X iRl P B 4k 11
1], 2otk 29 1] 4R 48 38 ~ 65 %, F-HIAE A (50. 21 +
5.80) %, PHALEREMER] AR 22 5 XS E
X (P>0.05) , ARAFFRE YHBEZ B S, S K
BAE B FEAERE A,
1.2 FEiRA

Jiti 4R 1% . DMEM 3537 3L F 11 2 /R A= R
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A RA T, N4 TCGF-B1 40 i F 71 T 3%
PeproTech 22 7] ; BT TIMP-1 FRFEREHTIAR bt A
P300 H g BEHTLIA HRP Fric i L 50 R 1gG L 1L
Pt 1gG M Tl ( L3t ) A= Wy R A BR 22 7] 5 PCD-
NA3. 1(+)/Smad3 FLAZ it Rk A 1 IGAETAEY
TREBARNR S5 A PR F R A

1.3 FHik

1.3.1 ARZRZR P TIMP-1 &A 649 % 0% 32 eml HL
PRI B 04 B il L 28U EP 5 I AR,
-80 CHRAFFEH . PO R AIH U MLER R 1042, B
It 4V H OCT vK#RU1 i A3 3, 0. 3 wm %
LI R, PSR E I, -80 CARMERF . A6 i B H
VIR BERR G v DR i S5, (11 0. 5% 4 o 38 375 77) %
IR TRV 30 min, JITA 5% BSA AR = IR T & E
30 min, &0 BB TIMP-1 B REHLIA (1 < 500) ,
4 °CHt B, Y H I HRP FRiC 89 1L E 40 BUAY 1gG
(1:2000), = F#EOERN 2 h, 35 7EHRE
T WA T OUESHARE M E 450 nm AL HY P
SR

1.3.2 AMim s empns i b5z BOFRYIE
WL A 75% CBERW TR 3 ~4 s, A
T BEIR D v - L 4 FH T T TR 59 89 B AR
1 mm BYIE TR/ N LA 6 FLtkc B
LA S ~6 B INA S 10% BE4E 3% 19 DMEM 1
FREE BB AL T 37 C 10% CO, Hi 544, 4
200 it DA ZE 2 R ] [T 8 8 40 B B I 5 s A 2
4 ~5 RHEH— UM T2, A0 58 27 55 6 fL
W AT IR ABAC, B 10 ~ 15 ARAYZRM T T5256
1.3.3 TGF-B1 |8 )E A ok 4F 4 4a fie  TIMP-1
mRNA % k%9 RT-PCR #@ U3 10 ~ 15 10A9 A
il AT AE A, 4% 6 x10° /LAY VI A 6 LA,
UkZEHEFE 48 ~ 72 h, WA AT 80% LA I RE 3R AL
WU, A& AR TGF-B1(0.1.3.5.10,15
wg/L) BUTCHA A LT DMEM 15 9% JE 4k 2215 5% 24 h;
EINA 10 wg/L TGF-B1 BYTEGA- 117 DMEM 1533
FEAPREFE 0,12 24 48 h, Trizol ¥ HE B 5l 21
e Ml S RNA, 06 5% 5 45 2] cDNA, TIMP-1,
GAPDH 51474 i1 11 J5 A= R A R wl ik
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i+ i, TIMP-1 F % 5'-GTCACT TCCACCACTTC
G-3', F i 5'-GTAGTCGGCACAGATAAGG-3'; N &
GAPDH [-¥# 5'-TCTGCCGTCCAGTCCAGGTG-3', F
i 5'-TGTCGCTGTG GGTGAGGA GG-3', F i 54+
95 °C 10 min,95 °C 30 s,56 C 30 s, 3t 40 MEIR,
TEA 72 °C 20 s, PIEP AT 2% SRNRWEEERHRLIK,
8 TIMP-1 mRNA AN kA&
1.3.4 TGF-B1 &l )a Ak 4F 4 4a e TIMP-1
&8 &k 09 Western blot 4w A fili B 2T 4k 20 Mo 45
Mr %0 TGF-B1 H3# 7] RT-PCR 256, 4 i
AT RO, B0 1, BCA B F E i,
£ H b5 & M, 17 SDS-PAGE #E i 1 Uk, % i &
PVDF, 5% NS W5 EFEH 2 b, i i B4 A TIMP-1 24
FEREPLIR (1 2 500) . BT A GAPDH H7g BT 1A
(1:1000), 4 Cikf, & HiEM HRP ARic 411
PR 1gG (1 : 2 000) , E{RHE 2 h,ECL B, 15
T R EUG I AT 4 A5l IR,
1.3.5 Smad3 it & & x¢4m i TIMP-1,P300 mRNA
Fa g aeml WU 10 ~ 15 FRA9 A BLET 4E 40 i, 43
i ] PCDNA3. 1 (+)/Smad3 EA% T ik #Hik 2
JEORE A Y A TR i s X R e 24 h
JGWEEA MY, RT-PCR F1 Western blot 6 il £ g
TIMP-1.P300 mRNA I8 26345 KF .
1.4 S ESH

AR SRR ASS B AR 25 8 AT ¢ K5, il
FH SPSS23. 0 434, LA P<0. 05 NZERA G4 X,

2 &% R

2.1 TIMP-1 ZERAMABLRABRRAERIELLE

IR AV W AEE N MR BR , TIMP-1 &kt
PENCFIR T IR0 5, WAL AL R A (6. 95+
0.80)A. U, B i FXF BRALY (1. 82+0.37) A. U(P
<0.05), WK1,

B1 HBEXLEMEMEMAL S TIMP-1 KHERIE

(n=6,200x) A: XTHRZ B, MEEH

2.2 AEIRE TGF-B1 XF ARl A £F 4E 4 B TIMP-1
mRNA F1ZEARIEMN N

TGF-B1 ¥JFE 3 .5.10 .15 weg/L VEH T A icr
HE4H M 24 h J5 , TIMP-1 mRNA FI%E (AR X 221k 5
BT 0 pg/L(P<0.05) ; TGF-B1 ¥RJFE 1ug/L 1
T NI LT 4E 40 i 24 h J5 , TIMP-1 mRNA F1E 1 4H
YFRBES 0 pe/L M ZERF TG ITEE L (P>
0.05), WE1,A2 K3,

£R1 RERE TGF-B1 3t A BB 4 4 41
TIMP-1 mRNA F1%E 8 &% 898200

TGF-B1 ¥ (pg/L) TIMP-1mRNA TIMP-1
0 3.94£0.27 2.55+0. 21

1 4.21+0. 34 2.84+0.28

3 7.02+0. 40° 5.71+0. 40°
5 8. 39+0. 54° 6.25+0. 32°
10 9.16+0. 62° 7. 60£0. 45°
15 9. 50+0. 67* 7. 820, 49°

5 TGF-B1 ¥ 0 pg/L H#E,*P<0.05(n=6)

700 bp

500 bp

B B e e e e GAPDH
300 bp

200 bp TIMP-1

100 bp

B2 AERE TGF-1 XF ARl £ 4208 TIMP-1 mRNA
FTIEHFM (n=6)
.1 ~6 435120 TGF-B1 ¥ 0.1 .3.5.10.15 pg/L

1 2 3 4 5 6

B3 RERE TGF-BI f ABA 44 TIMP-1
EARIENEM(n=6)
1 ~6 532 TGF-B1 I 0.1.3.5.10.15 pg/L

2.3 TGF-B1 7~ [E 1E F B 18] X4 N Bifi B £F 4 40 B
TIMP-1 mRNA #1%E B RiZ BRI

i 10 wg/L TGF-B1 YEH] 24 48 h i, TIMP-1
mRNA FIEE D 8 1 W s TAEHT 0 h B (P<
0.05) ;f#i J 10 pwg/L TGF-1 YEHH 12 h i} TIMP-1
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mRNA FIE HAX R A ESER 0 h 22250
FE N (P>0.05), W2, K4,

Fz 2 TGF-B1 A[E)1EF B 8% N Bl B £F 4 40 A
TIMP-1 mRNA F1E 8 R iEHE20H

Al (h) TIMP-1mRNA TIMP-1 &
0 5.87=0. 33 4.70+0.26
12 6. 62=0. 38 5.56+0. 30
24 8.40+0.51° 7. 89+0. 43°
48 8. 74+0. 56° 8. 15+0. 49°

5 TGF-B1 fEM 0 h Fe#,a P<0.05(n=6)

1 2 3 4
W —

B4 TGF-B1 A[E1E A B E XS A Bl 5 £4F 248 20 i
TIMP-1 EERIEMFM(n=6)
el ~4 43504 10 we/L TGF-B1 4EfH 0,12 24 48 h

2.4 Smad3 It ik Xt A Bl BE £F 48 20 B TIMP-1,
P300 mRNA 1% B RIZR T

Smad3 FLIZd F ik AL TIMP-1,P300 mRNA
R FIARXS IR R W] T 28 BORL AR Ye 25 (IR
HREH (P<0.05) ;25 BUbi % Ye 4 | 25 (0 BB 2H TIMP-
1.P300 mRNA FIEE (AR X ik & 2 8] 22 5 L8t
R (P>0.05), W3, ES,

F£3 TIMP-1 Rkt Al 47 440 Smad3 .
P300 mRNA F1%E B3R iZH M

TIMP-1 P300
ikl

mRNA Fid=| mRNA HEA

Smad3 E.4Z% i
k@AM
23 ORI Y4 4. 20+0. 18 4.83+0.40  3.08+0.51  2.46%0.25
SEXIEA  4.334£0.21  4.95+0.35  3.14x0.49 2.55+0.31

6. 18+0. 62" 6.50+0. 25> 5.53%0. 60" 5.14=x0. 58

553 R AL AR 2 P<0. 055 5545 AT IR AR, P P<0. 05 (n=6)
300 @

WEgE 4 KB, MMPs 5 il 7] 5 £F 4k B @ A0 5,
FERRA ST R, K B it A 7 v LA MMP-9  MMP-
13 \TIMP-1 %5335 B AR T, Mo WU A7 7E TIMP-1 3R
KTFEOT ) TIMPs J& MMPS (45 Sk il 8, \T
BRARCIE T i A 06 1, 5 R B D LR, 5 B8U0H [1] ot 4
et iy K e B ARG AR SUR R ST B . AR

631

1 2 3
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Gapp| S — ——

B5 &ENIHRETHEGER TIMP-1,
P300 EERIEKF (n=6)
01 Smad3 BT RINERIRA ;2 25 BORLEE YL 4 ;3 25 (%) A4

WFFE A, TIMP-1 33K T fili 20 2 [8] J5 | &5 45 2H 229 A1
K Il 6] 59 A8 il 2H 23 v TIMP-1 357K B 8 5 T
E#IHALZ, R TIMP-1 3235 5 45 45 4 4005 A5 56
ST s A8 AH O, A5 AT BB M IR YT I AE R L, T
8 TIMP-1 3R 35 AT Be 310 1] 45 4f 20 20995 AH 5 i 1] 5T

TGF-B &R A B A 8 AR 28 7, vl A7 34 i
PEAN AR I T 1) B -5 TR, 76 R 2T 4 41 i 34 4 v h
R HEREEARAER M R, DL ik
I A8 Sy T2 1) &5 2k 2 29 R O it ) Jo s A R A1 S
MEAAZ 40 P TGF-B mRNA 235 /K -4 1F %) 1]
IR THE S TCR-B1 J& TCF-B G PEdRai Jir
FA B g (4 37 LTS OB R 9T TGF-B1 & TIMP-1 %
IKIOC R, A58 76 A AP JE AR BE % N\ f B 41 4k 2
Jifa 4 FH A [ 9 B %) TGF-B1 k47 3 4, 1 3 RT-
PCR #1 Western blot 72 £ I 41 ffg /f* TIMP-1 mRNA
R AR FRIB K, 25 R R % TCF-B1 ¥R 3
hn, A AT 4 40 it TIMP-1 mRNA FI8E Y35
IKF B S T 5 5 E— 240 TGF-B1 A FH AN [A] B+ ]
X4 H TIMP-1 mRNA F1&E &AM 200 2o |
# TGF-B1 AE B[] (4 %E K, A fili B 2T 24 441 fifd
TIMP-1 mRNA FI2E R E KU A, ik
ZERIRW, TGF-B1 W] [ 1# TIMP-1 ik, J& TIMP-1
FR)TE T 35 5], RE A1 1 45 4 20 4905 R 56 firf 1] J3 g
RS R,

AW ST BN, TGF-B1/Smad3 15 5 18 I 78 fili
oAbk R P E R VR o Smad3 &
415 SBE FEHI 454 Smad3 151k 5 WA T A H
R B P300 A ST A il B £F 4k 40 i R im A
TGF-B1 #l3 J5 Smad3 , P300 2 ik /K F 0 48 Tt
Smad3 5 P300 45 A B B34, TGF-B1/Smad3
{55 0 B S L R AL B R R ARG
W Smad3 EAZ L 3k TR L e 5 N 2T 4 20 g

o

735 P300, 75 TGF-B1/Smad3 {5 5 i I ¥ i
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I ; H TGF-B1/Smad3 FLA% it % ik # A 41 TIMP-1
mRNA FIEE 13235 /K VB 5 i 128 ToRi G e 2 28
FIXTBRZH  $R TIMP-1 7] A i TGF-B1/Smad3 15
5 S 5 45 4 20 200 AH O i ) BT AR 1 kA S
KIE,
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