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M2 FlelAlFEE 27 el H4E g3gs] YdFeE FUE
AEFEET LR 2EF el 10x Bzl sl LEiA ot
HEel 237 Ea glck  Hlelsell 23 JIER] B
HMEi buman neutrophil elastase) 7} W=l FRE|0 gl Zleia)
7 BolEs] 2EPA AR o) sl HAERE FlebalrEe
A AEA EER Adsled HES gz ¥YE AdgE s
g sz} slHch
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4 WHe o|TE el 15 oR slyr). FlepalFE Bolgeld HY
B dAE9IEST] o H, Fo 19 F dE 4F ) AU EFE e
= AlMEtn T2 A7lH g2 295 de] g3z WETE felEe
Z121ofl A elastse FHES SHIHECL o] FAE 2] Az, 2
glat ZhebalrEe] FEzlel wlel ela E4stech

Hzt 1 7lelalEE Bolg2] B4 o elastase FEE7) ol 2T H)
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Hl# B3 ol elastase RH 2= F2lid RA3EHn, 89T SE=
2] elastase P si= FrElEch. 398 45 # B3 elastase Fad
Ei= T EFkle AR @ geldon, 34T FE52 elastase
BHE B P4dle AR 2 PepHch 4 FlelalzE el 10584
A dEEr Hal 4 ool ARE EAER] glalch



HE . Filalrge] Ao Sl HEZ} Peddl= Heom AR
AA2EE Hal 4 FEY olide] g FAeeE Y HIE
loccult myccarditis)e] F4b=le] & 7Hefde] 4ok FYE dd93
BZEUE FHATENE elastases] Fu|E Hagoms Jgr] 42
Eabe] AYWE QA= E2F) g AoF gch g olgd
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5 F4 Haz) o] Al7lel RaHog a|sEle|Aof ol Aziyich

AAEE D human neatrephi]l elastase, Flelaj)sE, A3 S W
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ZhepAb g o) el o w wAA e 43, IL-6, 8 TNF-a 5 AlelE
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3087 AYFol A leukocyte rich upper layerE Egall & d4&
elastase FAE =4 A|7FA] -180TCo A HIASIT. Leukocyte rich
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WA A HETE A F 200xgolA 10 3 A EEAITh
Pellet?t 7AW o] 8 mLe FTA-ABS bufferS ¥ % 200xgolAd 10 7+
A4 AT AlF BAe 2-33 e & pelleto]l FTA-ABS
buffers Yol #A3HEZ 42 F elastase FAHAE A Al7HA] -180T
oA WA

il

L}. Elastase 84 = 3

Ao

EnzChek™ Elastase Assay Kit(Molecular Probes, Eugene, OR, USA)E
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ZhebAb 71 3 S F3 o] Y DA yolo] Rl Aol §ldT)
(Table 1). vl €4 ZH3bToA ool Hl&o] ¢ Eor) A
£ eclastase 84T Aol §lv ALoZE LA o] A JTES

MAA = g Ao A ZfeA W gobse] AR d Ed T3
1

Table 1. Clinical characteristics of patients

Group 1 Group 2
No. of patients 10 15
Male:Female 6:4 4:11
Age (month) 39.7+28.3 (12-86) 35.1+21.9 (11-96)

Values are expressed as meanSD (range)
Group 1. Kawasaki disease group

Group 2. Febrile disease group

A A FokEe] dF Axd WEF g, AT o, CRbeA 9y
ez}

9
(CRP)®] s&kol lo] ¥ Atolol B5F Fo& A= gl tHTable 2).



Table 2. Comparison of inflammation index

Group 1 Group 2 p value
WEC Mo/ oy vy O
18+3. .23+4.

Values are expressed as meanzSD (range)
Group 1. Kawasaki disease group

Group 2. Febrile disease group

2. 84 FAT FEEANAY elastase G E

d4 elastase T == 7AYol A 6.19+0.74 (4.44-7.27) U/mL
2 A4 He (4862117 (353-697) U/mL) o Hl&l frelahAl Eokot,
TAT FEEY elastse FAET TP I3 I At ZHzbel A
6.35+1.70 (4.35-9.02) absorbance(A)/g  7.78+4.14 (1.77-14.16) A/ug

2 UFT 793 2o]lE Holx &tth(Figure 1).
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12 _
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p=0.002

BGroup 1
6 QGroup 2

Plasma elastase (U/mL), Elastase in

neutrophil extracts (A"/ug)

ol . |

Plasma Neutrophil extract

Figure 1. Comparison of elastase activity in plasma and neutrophil
extracts. *: absorbance, Group 1. Kawasaki disease group, Group 2:

Febrile disease group.

3. kbAoA atel whE WiE g op AT 7o g
WG o] A9 Aug WAIFEEY
nle) Fol 19 F (7780+3620 70 /mr)} 2t
T ofree Zelvk Aoy, Fol 19 Fof @y 45 & Alolo & f ol
Aol 7b gldek. AT o Ae, AE HYgEEEd
7005 Z0/mn)ell BBl Fol 19 F (296841985 7N/mi) fr
W 45 & (4578+1228 JN/mm) WAl ol gk ST ASs BAINE A

& WlZREY Fo Ad e oA 7aF ARE wn
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p=0.036
(/mm3) f \

p=0.036
25000 1 p=0.002

20000

15000 W Stage 1
B Stage 2

B Stage 3

10000

5000

WBC Neutrophil

Figure 2. Changes of WBC and neutrophil count during the clinical
course of Kawasaki disease. Stage 1: before infusion of intravenous
immunoglobulin, Stage 2: 1 day after infusion of intravenous

immunoglobulin, Stage 3: 4 weeks after disease onset.

4. ZhetAt7| ¥l o] A Tte] M2 elastase 4= W3}

FhebAb7l gots el Astel we ¥ W clastase BAHAEY WIE B
3, #ol 4, 95 A9 YUE dFI2Ed 5o ¥ 19 A Fo A
o ula] ZHEIL ZAdPon, #el 2 85 MYsue Wy 47 A oA
AT TIrst AT, #ot 49 P9 o E Holgo Hete] g wHeF
EEY Fo ¥ BT elastase A=/} whed, AR ST HAF A o

AaAL gt (Figure 3).
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—&—patient 2
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-X¥- patient 4
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—{J—patient 6
—0— patient 7
—A— patient 8
—+—patient 9
—O— patient 10

-~
T

(o5}
T

(o]
T

p-y
T

Elastase activity in plasma (U/mL)

Stage 1 Stage 2 Stage 3

Figure 3. Plasma elastase activity in patients with Kawasaki disease.
Stage 1. before infusion of intravenous immunoglobulin, Stage 2: 1 day
after infusion of intravenous immunoglobulin, Stage 3: 4 weeks after

disease onset.

7hhat g o] Ao W2 W elastse AT T AW E AHYI=EH B
o A 619£074 (444-7.27) U/mL o uls] Fo 1d F 5

(375-6.70) U/mL 2 FostA Sotia, L 45 Fo= 6
(4.43-8.28) U/mL 2 thAl R dtAl wotzich 9, ST FE2E89 A S

de Aug HodzeEd Fo $F 12627311 (847-1927) A/ug & F
of H 6351170 (4.35-9.02) A/pg ol wlas] fFelstAl A= F2}8)
L, B 47 FAlE 8671346 (4.11-2427) A/pg = TAl FosA
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(Figure 4).

p=0.281
1

p=0.000 p=0.001
| S U e

Stage 1
B Stage 2
@ Stage 3

Plasma elastase (U/mL), Elastase in

neutrophil extracts (A/pg)

Plasma Neutrophil extracts

Figure 4. Changes of elastase activity in plasma and neutrophil extracts
during the clinical course of Kawasaki disease. Stage 1: before infusion
of intravenous immunoglobulin, Stage 2: 1 day after infusion of

intravenous immunoglobulin, Stage 3: 4 weeks after disease onset.
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Abhstract

Changez of the elastaze activity in plasma and neutrophil

extracts in Kawazaki disease

Ja Hyun Hong

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Jun Hee Sul)

Kawasaki disease 1is a systemic vasculitis that occurs in early
childhood. A serious problem of Kawasaki disease is that about 10% of
patients suffer from cardiovascular complications even after infusion of
intravenous immunoglobulin(IVIG). According to previous reports, the
histologic characteristics of Kawasaki disease are similar to that of viral
myocarditis. HNE(Human Neutrophil Elastase) plays a significant role in
myocardial injury caused by viral myocarditis. The objective of this
study is to investigate the role of HNE in myocardial injury due to
Kawasaki disease and the effect of IVIG in prevention of cardiovascular
complication. 10 patients diagnosed with Kawasaki disease in Yonsei
University medical center were examined from November, 2001 to
January, 2002. In addition, 15 patients with other febrile diseases were
examined. Echocardiography was done in patients with Kawasaki
disease 1) before IVIG infusion (stagel), 2) 1 day after IVIG infusion
(stage2) and 3) 4 weeks after disease onset (stage 3). At each stage,
venous samples were drawn and separated into plasma and leukocytes.
In patients with other febrile diseases, samples were drawn on
admission. Elastase activity in plasma and neutrophil extracts was

measured. And the following results were obtained.
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1. The plasma elastase activity of patients with Kawasaki disease was
significantly higher than that of patients with other febrile diseases.

2. Compared to stage 1, elastse activity was decreased in plasma and
increased in neutrophil extracts in stage 2.

3. Compared to stage 2, elastase activity was increased in plasma and
decreased in neutrophil extracts in stage 3.

4. There were no evidence of cardiac involvement of Kawasaki disease

in echocardiography.

On the basis of this study, it is possible to conclude that HNE plays a
role in myocardial injury caused by Kawasaki disease and IVIG
suppresses the progress of myocardial injury by inhibition of elastase

secretion from neutrophils.

Key Words @ human neutrophil elastase, kawasaki disease, myocardial

injury, intravenous immunoglobulin
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