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Clinical significance of matrix metalloproteinase 9
and tissue inhibitor of metalloproteinase 1 and 2 in Kawasaki disease

Ki Wook Yun, M.D,, Sin Weon Yun, M.D., Jung Ju Lee, M.D., Soo Ahn Chae, M.D.
In Seok Lim, M.D., Eung Sang Choi, M.D., Byoung Hoon Yoo, M.D, and Mi-Kyung Lee, M.D."

Department of Pediatrics, Laboratory Medic/ne*, College of Medicine, Chung—Ang University, Seoul, Republic of Korea

Purpose : Kawasaki disease (KD) is a systemic vasculitis, a leading cause of pediatric acquired heart disease. Histopatholo-
gical findings of coronary artery lesion (CAL) in KD indicate destruction of the coronary artery wall with diffuse vasculitis.
Matrix metalloproteinases (MMPs) and their endogenous tissue inhibitors (TIMPs) might play central roles in this process.
Special attention to MMP-9 has recently been emerging. This study was performed to investigate the clinical significance

of MMP-9 and its inhibitors, TIMP-1 and TIMP-2, in KD.

Methods : We compared 47 KD patients with 14 febrile controls. Serum MMP-9 and TIMP-1, TIMP-2 were measured by
ELISA and compared according to clinical stages and coronary involvement.

Results : In acute stage, MMP-9 and TIMP-1 were significantly higher, whereas TIMP-2 was lower, in KD than those in
febrile controls (P<0.05). The elevated MMP-9 levels in acute phase significantly decreased during the subacute and con-
valescent phases (P<0.05). During acute phase, the MMP-9, TIMP-1, and MMP-9/TIMP-2 levels in the CAL group were
lower than those in the non-CAL group, but they increased significantly in the subacute phase (P<0.05). MMP-9 has a
positive correlation with TIMP-1 in the acute and subacute phases, and negative correlation with TIMP-2 in the subacute

and convalescent phases (P<0.05).

Conclusion : These results suggest that MMP-9, TIMP-1, and the imbalance in MMP-9 and TIMP-2 might play important
roles on the pathophysiology of KD and especially on the development of CAL. However, further larger studies are needed.

(Korean J Pediatr 2010;53:510-518)
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Clinical significance of MMP 9 and TIMP 1 and 2 in KD
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A7) TellA 12.8 kg (4.2—20), thxTolA 13.0 kg (4.6—
45) 0.2 {3t xpolzt Aotk s, tizgto] RelAl7 g ellA
9} 7o) F MY £2x] 9} C—ikS whlizho] Zr8k FA AldA
AAA 7] Wi, o5 FAER Tt tlZTtellA
7247} 14,180+4,736/mm’$} 13,790+2,821/mm®, 87.4+67.8
mg/dLe} 79.8442.9 mg/dLZE 7}exl7)atellA] ek =9ron)
BANSE ek afol= ¢lslth(Table 1).

2. ST ZItAZ 2 =T HIM
TIMP-1, TIMP-22| H|1

M MMP-9,

7}l MMP—98 791.53+584.84 ng/mLE T
9] 376.05+507.78 ng/mLel| B3I Ea1(P=0.016), TIMP—
1 9A] Z+zrollq 3.06+0.97 ng/mL9} 1.784+0.56 ng/mL=E 7}

Table 1. Baseline Demographic Characteristics

Ao A FAASE FESHA HUTHP<0.01). I
TIMP-2% 7}IA71FollAd 1.384£0.29 ng/mLE txT9]
1.67+0.34 ng/mLell gkl FJsHAl Wkth(P =0.01). ¥4
MMP-93 I 9AIQ1A<] TIMP?] H]:E MMP—9/TIMP—10]
7YAA 73} 2Tl A Zh2E 264.244197.399)F 221+£303.01
2 2 Ao7k giled, MMP-9/TIMP-2% 7HeAb7) el A
591.65+463.94 & thx9] 220+253.09¢) H|dt] 25kl
E=9tH(P<0.01, Table 2).
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sl QA

HAlFEEY Fol A 2“%}0571011 MMP—-92 791.53+
584.84 ng/mLE maig 2o] 3 o}3Ad7]9 369.84+
405.86 ng/mLe} 2719 ¥ 35719 320.81+153.31 ng/mLell
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ATHP<0.05). TIMP—2i= MMP—9% Whol= 373 7] el A]
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(P<0.05). MMP—9/T1MP—1£ FA7 A oFFA = ZPEA
Froe A B3 (P<0.05), 357 okg/d7]dl vla oF
K =i MMP—9/TH\/[P—2—E MMP-97} 22 ko
w3719k vlwal ol W STl 44 fo)ahA Attt
(P<0.05, Fig. 1-3). A= A3 ¢l Wdh= MMP-9, TIMP-1,
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MMP—-93 MMP—9/TIMP—2+ o}s3A 71014, TIMP-1< 3]
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Table 2. MMP-9 and TIMPs in Acute Kawasaki Disease vs
Infectious Control

KD group Control _
(n=47) (n=14) ~ Prvalue
MMP-9 (ng/mL) 791.53+584.84 376.05+£507.78  0.016
TIMP-1 (ng/mL) 3.06+0.97 1.78+0.56 <0.01
TIMP-2 (ng/mL) 1.39+0.29 1.67+0.34 0.01

MMP-9/TIMP-1
MMP-9/TIMP-2

264.24+197.39
591.65+463.94

221+303.01 0.338
220£253.09 <0.01

Abbreviations : KD, Kawasaki disease; MMP, Matrix metallo-
proteinase; TIMP, Tissue inhibitor of metalloproteinase

Median Age (months) Median B.W. (Kg) M:F WBC (mm?) CRP (mg/dL)
KD group (n=47) 25.3 (0.6-79) 12.8 (4,2-20) 1.88:1 14,180+ 4,736 87.4+67.8
Control (n=14) 23.0 (0.8-86) 13.0 (4.6-45) 1.56:1 13,790+ 2,821 79.8+£42.9

Abbreviations : KD, Kawasaki disease; B.W., body weight; M, male; F, female; WBC, white blood cell; CRP, C-reactive protein
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Fig. 1. Serial change of MMP-9 in KD.
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Fig. 2. Serial change of MMP-9/TIMP-1 in Kawasaki disease.

Clinical significance of MMP 9 and TIMP 1 and 2 in KD
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Fig. 3. Serial change of MMP-9/TIMP-2 in Kawasaki disease.
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