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Changes and clinical significance of serum MMP-9, TIMP-1 and VEGF in infants with early wheezing
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Abstract; Objective To study the changes and clinical significance of serum matrix metalloproteinase-9 (MMP-9) , tissue inhibi-
tor of metalloproteinase-1(TIMP-1) and vascular endothelial growth factor (VEGF) in infants with early wheezing. Methods Ser-
um levels of MMP-9, TIMP-1 and VEGF in 116 infants with early wheezing(wheeling group) and 36 healthy infant (control group)
were detected by using ELISA. Results Serum levels of MMP-9, TIMP-1 and VEGF in wheeling group were significantly higher
than those in control group(P<C0. 05) ;In wheeling group,there was a linear relationship between the level of MMP-9 and VEGF;
the ratio of MMP-9/TIMP-1 was significantly lower in wheeling groups than in control group(P<C0. 05). Conclusion The infants
with early wheezing have the dangerous of airway remodeling. Detection of serum levels of MMP-9, TIMP-1 and VEGF is of a cer-
tain significance for intervention therapy to wheezing infants as early as possible.

Key words: matrix metalloproteinase 9;tissue inhibitor of metalloproteinase-1;vascular endothelial growth factors;early wheezing

AHE JRRE TN T 0 O B A S R R B AR R E .
RN REEBAEILEEZ YR 2N EE2HATH
Wais Wi m Z A . A LRG R 5026 ~T70% 0] LR & & 1k,
29 1/3 W BOLRT & 8 e et e A & 2k R B T
FRILE, 7EHBWN B GAEEER, IGIRIRER L, &
F 53 3 00 e 22 &0y )L 0 s 8 I 97k I 4 U R ) -9 (MIMIP-
9) L 4 AR 1 EEI A N -1 CTIMP-1) R % 9 B A= K R
F (VEGE) AP ARl AT 524 4 L B X &R B 18 R IG IR
12 W7 R 1 T Al £ 42 R 5E  AHR
1 #EREHE
1.1 — ekl 2011 48 12 A & 2012 4 3 H ) A Be LB
FEBE  HEBR SOE S SE RSB G 5500 . 5 B X AE
R AN R RIS WRRE I RIS R A S 2 4L
116 ) Ay i B4 . Hor 55 65 i, 20 51 4 ; 4R 4% 1. 5~36 4~
LT 224 H . BB RN 2 ABER RN T L
Jil o XFRRA R T8 R fa R L, ot 36 i, o B 23 fi], &
13 il A WE 2~3 %, P14 18,43 D . W 4H 2 4 LV 3l e 4
W 1) WL L H8 22 S Je e it 2 B L (P>0..05) , A AT Lo
1.2 J7ik 250 B BUTS MR 2 4 )L B v 2 22 4 L ik i, 4
mL, EFHHE 2 h, L) 2 000 r/min &[> 15 min 8 BUML T, — 20
CUKFAHORAE B R T N — WA . SR FH B 6 4 922 W o
ISP AT I E R G B LR AEY TRARAFR.

1.3 gGiitssab il SR SPSSI3. 0 A # AT 4 it = b |, it
R T Fon A BRI ¢ K3, A 56 M4 B R

Pearson A& Hr. Ka K «=0. 05, 4 P<<0.05 HNERAH
Gt S,
2 % ®
2.1 P4 MMP-9, TIMP-1 5 VEGF Kt m B 4
MMP-9.TIMP-1 5 VEGF 7K 4 5| &y (235. 84 £ 59. 88) ng/
ml, (186. 15452, 37) ng/mL, (62. 354 31. 59) pg/mL, Xt B
H 4y 9 Dk (117, 65 £ 57. 18) ng/ml.. (64. 27+ 29. 72) ng/mlL,
(18.26+8. 23)pg/mL, WAFIEIR LK ZERIERITHE XL
(:=10. 46,P<<0. 01;¢=13. 30, P<C0. 01;:=8. 27,P<<0.01),
2.2 W4LIMiE MMP-9/TIMP-1 i Hig B 41 (o (1. 27+
0.27), % M4}y (1.834+0.31) , ALK ER AL iTH#E X
(+=10.49,P<0.01 ),
2.3 MMP-9 5 VEGF WAH XM HCH B 8w . i B 41
MMP-9 5 VEGF Z [i] £ B £ EAH ¢ (r=0. 316, P<C0. 05)
3 it it
BLgh LR e B AL G B A SR R B R R
B ARG e B gl L R LA S K 1R N I R 2 B A R
995 T8 0 L AT B A2 e 2 A S R A i L 3 R SR W B R
SeMEE RS AR N R IR EM L RE RS ERXRE
Y. Wi S RERE 3 FWILEMBSE 2 WAL, InRE
U5 8 g AL S — R R 28 T A SR AR I DR B L IR
BB Te) o ey Yo B2 &l )L 02 M g A7 568 S R0 8 1 BRI L & H i
JLBFEBE SR AR
REEBEZMEZERITTMMEENRZZ - 2 AE

EE RN XUIH (1975~ WA Lo o @l AT B . F= SO /N LT IR R SER T 5



FTHRESF 2013510 A% 412 5% 30

M. HETIA N . 40 B A1 5L B CECM) 1Y ] fif 1 T FR 2k £ 42 43 3%
SIE BESEF SR M I S 5 R R % a) B AR i R,
MMP f7 7 F ECM H, T 2 AEH H B i ECM., 1if TIMP &
MMP {485 5 P 30 i 570, 0] 40 i) MMP 3% ¥l ECM [ i 0
LB S, SRS E N, MMP-9 fil TIMP-1 &% &%
K F B AL R, MMP-9 F1 TIMP-1 2 [a] ) - 5 2% 98 J2 fi
I i A U A T ST A R AR I R
IR Se P 55 1 VEGF Ji I 45 3 4 i 2 00 IE R 3 I+,
(o= 7 R A O R VA Lo | (= 2 | R 1 R
1\/[1\/113[1111]o

AWFFE R, 8 40 I 3E MMP-9 J TIMP-1 7K - & F %
BEAL, R B I MMP-9/TIMP-1 Fo (B AR T X B4, 4119 b 4
EREGHHEX. X5T I EE R E 83 MMP-9
2 BT I S P s R i TIMP-1 0 £ I 1 3 o 9 5
FEp R Y TIMP-1 3 J§ 3635 , MMP-9/ TIMP-1 H i 2%
P, SEEEY. WEARILNE VEGE K& TR IEH,
KFEH MMP-9 SEIEHE. W58 #2822 4 LW B 77 1<
TH ARG R 2L I E R 3 Rk IR A I 5 R e K AT L
T A Al B SR 4l LA WU . I R X i 8 B 4L P
VEGF.MMP-9 &% TIMP-1 $ & , 4% %1 /& [l 3% MMP-9/ TIMP-1
FU B R ARG 2 8 2 L 06 B T i R 300 T 19 /<3 o 0 IR 0T R A
ST 0 30 B JE 1 e A, 5 IS B AR T AR . AR T
o MMP-9, TIMP-1 } VEGF 7K -4 S — Fh 2 $ /i B
B9 I K2 T 1% - B 2 A 2 SRS B A N R L A R Dk R
BERG IFEKEZ,

2% 3k

[1] Malmstrom K, Pelkonen AS, Malmberg LP, et al. Lung
function, airway remodelling and inflammation in symp-
tomatic infants: outcome at 3 years[]J]. Thorax, 2011, 66
(2):157-162.

[2] Bush A. How early do airway inflammation and remode-
ling occur? [J]. Allergol Int,2008,57(1):11-19.

(3] ETF.PhmEBl. JLRAIMI 7 b db ot AR TR R
£1.,2008:193.

(4] B2 IL#E07. B A ILRFE M 7 B dest: AR
T4 AL L 2005 :1199-1200.

[5] Kwon JW,Kim BJ,Song Y.et al. Erratum:Changes in the

prevalence of childhood asthma in seoul from 1995 to

3625

2008 and its risk factors [J]. Allergy Asthma Immunol
Res,2011,3(1):27-33.

[6] Matsumoto H, Niimi A, Takemura M, et al. Relationship
of airway wall thickening to an imbalance between matrix
metalloproteinase-9 and its inhibitor in asthmalJ]. Tho-
rax,2005,60(4) .277-281.

[7] sk, 0G0 1L-13, LTB-4,MMP-9, TIMP-1 45 4L
Tl 3 SCLT D i B 988 2 2 i, 2010, 23 (4) :429-430.

[8] Anna M, Wasilewska, Walentyna M, et al. Urinary levels
of matrix metal-loproteinases and their tissue inhibitiors
in nephritic children[ J]. Pediatr Nephrol, 2008, 23 (10):
1795-1802.

(97 ZRamd, (1l 3, AR 1E fin. MMP-9, TIMP-1 43 5] % B B /)N
SR A3 F 9 /N B T 09 L BRI 5 L 0. i IR Tt Bk A 35
2009,14(6) . 775-777.

[10] Locke NR,Royce SG, Wainewright JS, et al. Comparison
of airway remodeling in acute,subacute,and chronic mod-
els of allergic airways disease [J]. Am J Respir Cell Mol
Biol,2007,36(5) :625-632.

[11] Luo X,Ding L, Xu J, et al. Gene expression profiling of
leiomyoma and myometrial smooth muscle cells in re-
sponse to transforming growth factor-beta[ J]. Endocri-
nology,2005,146(3) :1097-1118.

[12] Ribatti D, Puxeddu I.Crivellato E, et al. Angiogenesis in
asthmal J]. Clin Exp Allergy,2009,39(12):1815-1821.

[137] Siddiqui S, Sutcliffe A, Shikotra A. et al. Vascular re-
modeling is a feature of asthma and nonasthmatic eosino-
philic bronchitis[J]. J Allergy Clin Immunol, 2010, 120

(4):813-819.

(147 U ER W 71 Bh S o i 38 0] 40 18 0 o 28 3 % T MIMIP-
9/TMP-1 {2 [J 7. I K 9 B 2% 35 . 2008, 25 (9) . 611-
612.

L15] 77 &, BB, )W 5. 5004 s 8 0 0 A 5 4 )
A T R PR SR W W R A T R
DRSNS A IR E 7 ) 3 S
2008,28(24) :1478-1481.

(Wi fs B #7:2013-05-10 &[] B #1:2013-06-09)

C 456 3623 T
B ,2011,46(1) :80-83.

(9] A A BOHE. 165 41 < 01 it 6 AR L 2o 08 B Bk A o &4
AT, ERBES:.2012.41(22) :2263-2264,2267.

(10] B, PR B, SKRE 4k, 55, )7 M b X 1376 {5 A2 o M o
R WO AN AE W D43 A L), o ] 8 o e Sk 40 R
2011,18(7):374-377.

[11] Cox L. Sublingual immunotherapy in pediatric allergic
rhinitis and asthma:efficacy,safety,and practical consid-
erations[ J]. Curr Allergy Asthma Rep,2007,7(6):410-
420.

[12] Bousquet J,Khaltaev N,Cruz AA,et al. Allergic Rhinitis
and its Impact on Asthma (ARIA) 2008 update (in col-
laboration with the World Health Organization, GA (2)

LEN and AllerGen). [J]. Allergy, 2008, 63 Suppl 86: 8-
160.

[13] B A 3C, DU, 250, 55, S PRS00 o7 0 248 Rz 1 45 %
i Thl/Th2 20 b 6 98 55 i 52 mi LT 1. i 7R H- 55 0 ofk
Sk ML & . 2010,24(20) : 924-927,

[147] ¥ e, ACH R 3 2, 46 B AR 6 B0 B0V 7 X 4% ok 2
48 T W iy 26 3 1LY 0 2 9 R S TeGa PR Ry S m LT .
Hh AR G PR S 8 A 235 IR ZR 75, 2009, 3(1) : 34-38.

[15] Chang H, Han DH, Mo JH.et al. Early compliance and
efficacy of sublingual immunotherapy in patients with al-
lergic rhinitis for house dust mites[ J . Clin Exp Otorhino-
laryngol,2009,2(3) :136-140.

USRS H 1 :2013-04-20 &[] H 1 :2013-05-21)





