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E B89 R ROUR T2 B % & B4 5] 71 -1 (TIMP-1cDNA) Sk B £ Je 3 840 52 38R 5 A 3-89 il 2F 440 R R
B, Jr ik A0 AR, P 30 R S A AL A  REALY A BE A L R L e A, A 10 RO AT AL,
REH 1 X, B AR Z B AR AE 5 A AR SL TIMP-1cDNA i# 35 F 9% & B Ak Fo 2 HR, AL A 40 Fo xd B 4172 N &

KR, WA 4 KR R —ARARAE Ao Bl 20 SRR B 2 AL, 3T IL A & 2k 9 =85 (MDA) | A2 B AL LB (SOD) K
BB/ BAL AR 2k ik ( GSH/GSSG) YAl ; st bb i 40 28 & & i 4 % & & B5-9 (MMP-9) | TIMP-1. IV & jik /&
mRNA Fo & & A8 2+ £ &5 F & MMP-O/TIMP-1 ot , 2R P BAKR K — KRS RWF, 2 EA A fem RAKRESBHE
E R A P IE  3T PRAA AR LB LR S AR 4l o B LA AT AL R AL R MBS T, RO B A R 5, e
A K EMA, Al RS 2L MDA K TIMP-1 IV A i B mRNA =& & A8 5T & A & s 20 Ak, RS20 ok 4%
R4 o B AR 55 ATALLR SOD K-F GSH/GSSG *FFRLL %R &, ROLZLH ok, AR 40 o 8 3 20 4K ; Al 4142 MMP-9/
TIMP-1 mRNA A8} % & & % MMP-9/TIMP-1 bb{ﬁéﬂlﬁl Yodk RO & AR A A e AR R, AR RAK, bk
AR A A Ao Z REIHARE (P >0.05) , HAFHF2 AR IR £ FH R F (39 P<0.05), 2536 &L TIMP-1 A B # 3
Erméimﬁmi&ﬁﬁ%%%%éﬁ%,Ernbiv F A TIMP-1,_E38 MMP-9 mRNA #o%& & & ik A %,
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Effect of antisense TIMP-1 gene transfection on oxidative stress-mediated pulmonary fibrosis in rats ZHU Feng,
ZHAI Li-hong, YAN Xiao-juan'” . Jingzhou Central Hospital, Jingzhou 434020 , China

Abstract Objective; To investigate the effect of antisense tissue inhibitor of metalloproteinase-1 ( TIMP-1¢DNA )
transfection on oxidative stress-mediated pulmonary fibrosis in rats. Methods: Thirty of 40 rats were modeled as pulmonary fi-
brosis. They were randomly divided into model group, antisense group and no-load group (n =10 each), and the remaining
10 served as control group. On the first postoperative day, the antisense group and no-load group were injected into the tra-
chea with antisense TIMP-1 ¢DNA retroviral vector and empty vector respectively. The model group and the control group
were injected with physiological saline solution for 28 days. The general signs of the rats were observed. The pathological
changes of lung tissues in each group were observed. The pulmonary coefficient, the levels of lung malondialdehyde
(MDA) , superoxide dismutase (SOD) levels and glutathione/ glutathione oxidized ( GSH/GSSG) were compared. The rela-
tive expression levels of matrix metalloproteinase-9 (MMP-9) , TIMP-1, type IV collagen mRNA and protein and MMP-9/
TIMP-1 in lung tissue were compared. Results: The rats in the control group were generally in good condition, those in the
model group and the empty group gradually deteriorated, and those in the antisense group improved. Pathological observation
showed that the lung tissue of the control group was normal. Pulmonary fibrosis and structural damage were severe in the
model group and the empty group, and those in the antisense group were relieved as compared with the model group, but
there were still inflammatory cells. The lung coefficient, MDA levels in lung tissues, TIMP-1, and IV collagen mRNA and
protein relative expression were the lowest in control group, the second in antisense group, the highest in model group and
no-load group. The levels of SOD, GSH/GSSG in lung tissues were the highest in the control group, the second in antisense
group, the lowest in model group and no-load group. The relative expression levels of MMP-9 mRNA and MMP-9/TIMP-1 in
lung tissues in the antisense group were the highest, followed by the model group and no-load group, lowest in the control
group. The above indexes were similar between the model group and the no-load group (P >0.05), and there were significant
differences between the rest each two groups (all P <0.05). Conclusion: Antisense TIMP-1 gene transfection can alleviate oxida-
tive stress-mediated pulmonary fibrosis, which may be related to down-regulation of TIMP-1, and up-regulation of MMP-9 mRNA
and protein expression.
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Jifi 21 A A Hhy 220 5 R 14 P A A ) i P R
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L AEFEIICR 3 4R B TR R
W7 A JR , NATTXH 40 M PR 4 i 551 2 55 il £ 4 A
RLEIEA T T SR A T %27 BFF R BL,
230 L PR g A o 700 T £ £ Al 0 e HAT R e
SR RIEFINEAR L FEREF 4kt 7 Th B T2 i
w1 L 4 )@ B 11 ( matrix metalloproteinases,
MMPs ) 75 ifs £ 24 £ 48 i A1 56 o7 00 A e v ke
TR o ASBIEFE LG il Jo B84 e s SC MMP 417 il 551 -
1 ( matrix metalloproteinase inhibitor-1cDNA, TIMP-
LeDNA) X S8 AN 3805 I A 14 il £ 48 A6 K SRR 52
M , FRAEUNF o

MBERE

o

SEES B W) TG R R IR K (specific pathogen
free, SPF) % ifi 'k 22 H5 (sprague dawley, SD) K & 40
H,8 Jai%, A B 180 ~220 g, Iy F b 5t 4 A1) 4
SRS B AR A FRS F) L VF AT UESS SCXK( 5T)2017-
0001 ,

251 F B LSS TR & R AS (Bleomyci-
nAS, BLMAS, K #t K il 25 & R 2w, 4t 5.
150306, #i#% : 8 mg/ 37 ) , Jx L TIMP-1cDNA jifi % 5%
o B AR S 23 AR H P T R R A B i R 2 Bt
W, A VR Bk DR 6 (FE o AR ) TR
WFFE ) , Trizol (Invitrogen 23wl ) , 0 4% 5% 3557 &
( Takara 7y ®)), — ¥ Mk B fig ( Bicinchoninic acid,
BCA) & HE & 53 Mk F) & (Thermo 22 H]) , Sabi K
B T 4 & 3 [ -9 ( Matrix metalloproteinase-9 ,
MMP-9) B4 TIMP-1 Z 47, IV B jZ J5i 2 $it ( Santa
Cruz 2~ 7]) , @ EBK K} ( Diaminobenzidine , DAB)
AR & (RN 8T A w)) 5 SM2010R B4 411
EG1150 B3 R XA ML (PR R ARG A 5 A
Al ) ,7500 SZAF 2¢O R i A 4% [ B ( Polymerase
chain reaction, PCR) 4% . PE2400 Hi yk 1% . CheniDoc
XRS k22 KR 73 Bt R 58 ( Bio-rad A7) .

BERN N 5 T 0: B 30 H K R T Il 21 4 A b A5
B :10 g/ L )% L G 2 AR BRI R B, A0 BIMOZ 18] 7€ )i 20
FIBR . HFE B IE h ) O R SAE, E4R
TAEPCE I EBIE IR S mg/kg 15T 0.4% BLMAS
AEFRERKES W, S B RE ST OR RO e i , 4 G 1) 11T
o NI E R HFENL 8 3 A BRI | L
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M 7 g . HAY 10 HOR R IF LG A AR JEh K
WS BT IR . RIFSE 1K, I A 30 O
RS EA 0.5 mL 2 X TIMP-1cDNA 53 % 57 955
BB RN 23 8000 15 2 A, B AU 20 A X BR 20 430 i A
0.5 mL AEBEER KIS WL, AR S 1R 5% 28 d.,

I ZRE i 2 U PR UL EE - 1 101 28 i I
SR HEIRBR, FRIBOR B B B R it 1 o, MR 0 20 il 2.
ST HVE T 10% PEEE W B 48 b J5  WAER6
K, AT IS A, IR S wm EEY Ul &
THORIBE S RS A B K AL, SR F LR ARG -
21 ( Hematoxylin-Eosin, HE ) 4o e gE i g, | Ao v
W I T R N OES ., it R Ak = e E A
i,

A FE BRI T 28 d JE B S AL BE K
B, BCZE il S PR O B, AR R 2 g il A 2 A
10 mLA:= BEER 7K il $5 ZHZU5) J K, 3 000 %/ min 7.0
10 min J5HC FIH W, - 80C RAF# o ™4 4% ik
G I 5420 3R, A I L3 VRO — 1% ( malondi-
aldehyde , MDA ) | #8 5 1L ¥ I Ak il ( superoxide dis-
mutase, SOD) . A Bt H ik ( glutathione , GSH) | & 4k 7l
2 e H K (glutathione Oxidized , GSSG) 7K,

Jili 20 43 3 i 4 J& 8 H -9 ( matrix metalloprotei-
nase-9 ,MMP-9)  TIMP-1 | IV 7 Ji¢ J5 {55 fiff 4% b 4% 2
(messenger ribonucleic acid, mRNA ) #H X} 3% ik &
W : U ZH 2 75 mg, 37 BV A A , JF ] Trizol
PR 2 5 RNA 337 SR B0k & 1
s EAZ M 1 12 (¢ deoxyribonucleotide , cDNA ) |
7Y 2 SRR 5 I PR UK 2 25 0 T A DU eDNA Y B,
AT 96 8 i PCR, W W AR R 98645 &
4T (SYBR Premix Ex Taq)11.5 wL,5 wmol/L
WEI & 1 ul, cDNA 1 pl, 7 2 K (ddH,0)
10.5 wL; 2 W 5 F: 95°C T A% P 1 min; 94°C A% P
30 5,59°CiB k 45 5,72°C k{1 45 s, & 35 MEH,
LIS (B-actin) MR I ,2-A ACT A H L H
AR IR TR BE, T A SE 0 4 3 R IME, 5l
Y 343 e < Fa 30 AR IR A PR S W) B BB

filigH 2y MMP-9 | TIMP-1 | IV %Y i it &5 (A X 3
IR TR AN « SN ZH 2RO AU I FS I A 240 L SR A T
KW B S R TR, >R BCA AT HE e .
50 wg BEA A SERFRGE wp IR >, B 7K¥33 min,
12 000 %%/min 250> 10 min B EWS W, dEAT+ ke 3t
T R h 3R N A Tt 2 e PR VK, RS A L% 60 miin, i
AE R E R R E 2 h, A —$t(1:1000),
ACHIRME LR F A —$1(1:10000) , 5 IEHFE
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1 h,DAB I A &g %= rh B 252 . LI MMP9 |
TIMP-1 | IV Ui i 35 (R FEAE 5 N2 B-actin JKFEAE
FN AN R &

SRELHE b : DA E— M1 O 5 il 2 29 P2 I
filti 250 ; @i 2 41 MDA ,SOD 7K 3F- & GSH/GSSG 1
{H ; D412 MMP-9 [ TIMP-1 | [V A% )R mRNA A5 X
ik K MMP-9/TIMP-1 H.{H ; G fiiti 4141 MMP-9 |
TIMP-1 | IV U U8 AH %) 52 35 /3 S MMP-9/TIMP-
1 HefE.

St F A SR SPSS17.0 Seit~a i, it &
TOBIYIRA (% ) 3R, 2 ] LLEH ¢« kg 246
AWERHAEE T 25081, LL P <0.05 JE5HF
BT E L,

& R

XA —ftrot XA RGN IER, B&RIE
B BRI RS A K ROR S 28 R IF iR A & A
AR RO B R, BT B R AL IO
SCER R B B E BlR BB TR 24 R 2 2k 4 R BT
JITCE

B 2B 22 R B2 P LIS BT R Bk ER il R B )
HLE, %o BRI, e SCZH LR, A 70 2 N 25 28k 2 A
o BRIBIRYLE A 7S A o i 22 A (P >0.05)
B2 A ZERBRE (P <0.05), 440
PHEFALER | Xof B2 il B S5 40 S 4K, TRk i S S RE BRL
G 5 BT HRY 21 125 28k 20 it ) o B 30 345 58, 358 i v e 1R
Be , I D A3 A1 B S 5 B SCH It 1] o S Dt 2 4 48
RERULH Dl (HATS A RAE AN SR 4, WAk 1, & 1,

k1 MRHLR

(% %5)

248 3] R MR #(x1077)
*F P840 10 5.90 +0.61
AR 28 10 10.52 +1.40°%
E R 10 11.04£1.36°"
B4 10 7.94+0.81"

AT RE TP <0.05;5 R sLkE, P <0.05
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fiiZH 21 MDA /K3 . SOD 7K - . GSH/GSSG H i 41
B b A, BRI 2 Fn 25 24l E I B 22 S 40 (P >
0.05) , 52 ALK ZE R B E (¥ P<0.05), I
#22,

%2 fi44 MDA SOD /& F K GSH/GSSG th1# th %

(% £5)

A R ( nmo%?n@prot) ( U/?nog]}))rot) GSH/GSSG
st#4 10 0.81 £0.09 53.12 £6.20 0.18 £0.02
BAE 10 1.13+0.15*° 35.46+4.02"% 0.11+£0.01"°
wHE M 10 1.17+0.12°% 34.88+3.95*4 0.10+0.01**
B4 10 0.97+0.107 45.07+5.13°  0.15+0.02"

.5 atmaLki, TP <0.05;5 AL ki, A P <0.05

A 2042 MMP-9 [ TIMP-1 | IV # A J& mRNA 4835 %
ik % & MMP-9/TIMP-1 At b4z fifi 21 41 MMP-9
mRNA  TIMP-1 . IV #I iz J/i mRNA 1 %f % 3% & &
MMP-9/TIMP-1 He{B 0[] o3, BR A5 AY 21 Fil 2 38 241
T B2 RAHMN(P >0.05) , B 2 41H 2 734
(¥ P<0.05), %3,

Afi 48 28 MMP-9 | TIMP-1 | IV & ik & % & 48 %+ &
ik ¥ & MMP-9/TIMP-1 {4  MMP9 TIMP-1
IV 7Y g I A AR X 65 5 2 MMP-9/TIMP-1 H{E4H
(B Lhdss, B A5 Y 20 25 gk 4 JC P B 22 74 (P >
0.05) %2 ALK 2R B R E (¥ P<0.05), I
#*4,K 2,
iR

i A7 AE A Fi o) P2 A 47 20 I 71 3 5 ( extracellu-
lar matrix, ECM ) 3 2= Jifi 512 50 5 44 55 22 P g 22 4y
S, e S R R N AR G E R b g T A
S SO IR AR SR IS 17 A 2 £ F SR 35
LRI R 1) —Fh B, BA ) v J ]
PEPE' o ASHIRSEIN S S YL B TIMP-1cDNA X6 i
AR B EAT T P, 058 X IR R 481k 107 3
ECM 344 S5 A9 52 M o
AT J B, A5 Y 2H R4 38 2 K B — ROk S

A1 fagmEFNE(HE 24, x200)
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%3 JF4 4 MMPO TIMP-1.. IV & it B mRNA A8 %t % 35 & & MMP-9/TIMP-1 [ {8 I % (% £5)
28 7 2 MMP-9 TIMP-1 MMP-9/TIMP-1 IV & jz &
B8 28 10 0.12 +0.01 0.11 +0.01 1.09 +0.11 0.15+0.04
BRI 40 10 0.77 £0.09 * % 0.52+0.06"% 1.48 £0.15*° 1.76 £0.21*°
=R 10 0.79 +0.07 *© 0.54+0.05* 1.46 £0.17 "4 1.79 £0.20* 4
B4 10 0.93+0.12" 0.33+0.05" 2.82+0.27" 0.83+0.09"
E. G arkis, P <0.05;5 RLakik, 2P <0.05
4 JF44 MMPO TIMP-1 IV & ik B & & 48 4 % 3k & MMPO/TIMP-1 th {8 th &% (% £5)
28 7 A MMP-9 TIMP-1 IV 2 i R MMP-9/TIMP-1
i B8 28 10 0.17 £0.02 0.19 +0.02 0.16 +0.03 0.89 +0.09
A 4 10 0.73 +0.10* 0.56 +0.06** 0.98 +0.09 4 1.30 +0.14 "4
=R 10 0.71 +0.08** 0.54 +0.06*° 0.97 +0.10*° 1.31£0.15*%
B 10 0.92+0.15" 0.44 £0.05" 0.71 +0.09 " 2.55+0.26"

.5 AR P <0.05;5 5 Lk, 4P <0.05

rar—— RN

TIMP-1 [ S
iy — D G e——

A BRA R X4

M2 Bugruini

g PR AR I B 2%, Fe SO AR B A0, ) R AT AR 8
MDA K56, 2 SO Hvk, 1A 21 s 40 4 i i
(¥ P <0.05),S0D 7K .GSH/GSSG H (B ARk 34
AL (¥ P <0.05) #2782 3L TIMP-1 3 PR G Al gk
BR R bt B b A B 5o 15 75 48 (reac-
tive oxygen species, ROS) J2&Z2 F ik 1) Z A i, 4
b/ B0 B A 5% A5 7 il 2 4 Ak E 8 5k B b oA AR
I, SOD ALK E 21 ROS 3 Bril, JE it & ik
AR —3H 7 £k, 4801k 7 3 SOD 320 24 ROS
At e Bt R Y AT S P 22 S T i I R e A g et
AL N, £ MDA B R4 21 . GSH/GSSG
FC A AT S B 4R AL 3 D 2% v 3R R A, X LA S AR
Wt oy U, TR R B 45 B, GSHL i /b, GSHY/
GSSG HLfEm " o BFFEIESE ™), LA S Ak B ik
TKVFH i, W5 | RS 98T S N7, T 38 1 Y 4% A F kB
JEE MMP-9 SRk, 2 5 ECM AR, ABF5EN
R SC TIMP-1 JE R 3% Je it A7 Jm R B , vl RE A o
WA AN TIMP-1 3k, JE =T MMP-9 /K-, 2
AR RN AR =R AR o T\ e A i

AN ABESE H, ifiZl 40 TIMP-1 | IV 59 i J5 mR-
NA FIER A X 2 18 1 2 1] Ll A, % R 2 eI, Je
ZH HYR BRI 2H AN 7S B4 ey (33 P <0..05) , MMP-9

mRNA FH %3 35 8 )2 MMP-9/TIMP-1 4 ] [L %7,
SCEH F i, A AU 2H RN s 28 gl H vk, o R4 B IR (1
P <0.05) , 475 [ X TIMP-1 3 DK % Yy 3 41 i 21 4
b G i S A N P 1 T RE S R U TIMP-1 I
MMP-9 mRNA FIE (1358 X, AU LI, i
W JE BB 107 S il 2T 4 A 5 o 1 R v 1) S, JC D
H A B MMPs [ . MMP-9 J& T4 85 71K #t
F4 PRT) B P K S i 0 T R A B = — , IV TR i
HEHEEENEY ™ . TIMP-1 &—Fl/N>T&
1, TTBELIT MMP-9 5 HAHR 45 4, 7] ECM &
fig™ IR, MMP-9 5 TIMP-1 [ &b T 5 2%
THPIRAS , AEHE ECM - 5 il 2F 4 Ak it 7= 2 48 Ak B
P, MMP-O/TIMP-1 i 4% FT 1% , 51 & - 1 9 6
Pt WG TE R, AT 4R A0 i &, S B
Ay i) TIMP-1 34 £ MMP-9/TIMP-1 [t {H F F%,
ECM 43 AR AR S, R TR, Il 2 4e 1L I i
TELT 4 AL 531 7 ) B S TIMP-1 25 [H §% e | TIMP-1
FIE AR, BT MMP-9 3% 1, MMP-9/TIMP-1 [,
(BT, IV R IS B il , 1007 £ i A
i, Tl g s 2w,

ZE ik, Je SC TIMP-10 35 R G ml gl 2 S8 A0 07
WA T 0 R B EF4EAL , 06 LR e 5 T
& TIMP-1 | |18 MMP-9 156K,

2 % T
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