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Table 1 Clinical characteristics of study subjects

Normal controls Asthmatic patients
Subject number (male/female) 11 (7/4) 21 (14/7)
Age (years) 29.8 (4.8) 33.7 (5.9)
FEV1 (% predicted) 102.3 (6.7) 89.0 3.6)*
FEV1/FVC (%) 89.0 (2.1) 82.1 3.1)*
PC20 methacholine (mg/mL) > 10 26 (1.2)*

Definition of abbreviations:

FEV1 = forced expiratory volume in one second; FVC = forced vital capaci-
ty; PC20 methacholine = provocating concentration of methacholine caus-
ing a 20 % fall in FEV1.

All values are mean (SD).

T Geometric mean with log SEM shown in parentheses.

*p < 0.01 compared with normal controls.

Table 2 Results of induced sputum analysis in study subjects

Normal controls Asthmatic patients
% Eosinophils (%) 0.6 [0.1-1.3] 12.0 [4.0-22.0]*
VEGF (pg/mL) 900 [0-3200] 4300 [3500-7600]*
bFGF (pg/mL) 4.11[1.7-10.2] 470 [23.2-82.9]*
P-TI-P (U/mL) 0.5 [0-1.0] 2.8 [1.5-4.6]*

Definition of abbreviations:

VEGF = vascular endothelial growth factor; bFGF = basic fi-
broblast growth factor; P-III-P = procollagen type III peptide.
All values are median [range].

*p < 0.01 compared with normal controls.
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Fig. 1. Comparison of thrombin activity in
induced sputum from normal controls and asth-
matic patients.

Each bar represents the mean value.

*#p < 0.0001 compared with normal controls.

2. &k

FTRTOMREIIH LT, 3% HRAEKE TA S
B, FREIELRINL 72, FFRER RO L H
WTCHLEE L Y, %% _E % P @ basic fibroblast growth
factor (bFGF), VEGF, Procollagen type III peptide
(P-III-P) % ELISA kit (R & D Systems : Minneapolis,
MN) ZHWwCllE L7z, F72, bure sk, &
3 T B % H-D-hexahydrotyrosol-alanyl-arginine-
para-nitroanilide diacetate (American Diagnostica :
Greenwich, CT) ZHwTillEL 7",
3. gt

FEMI L IE, Student t test & 4\ iE Mann-Whitney
Utest 7z, F7-, HBEREROMEICIX, Spear-
man rank coefficient & vy, p<005 2 HEAED D &
L7

w R

FREIE DML 73 DR 5, W BEIIB W
T, EERICHE U BRIR IR P A BISHME T
5 LI, LEH O VEGE - bFGF - PIIL-P i
ELARICHMETH > 72 (Table2). & 512, Wi
BEOFHIEER b o v ¥ U EE R IC L
HEIZEMETH o 72 (median [range] : &% B
1.26 [0.93~2.42] U/ml : Wi &% 3.67 [1.15~10.2]
U/ml, p<0.0001) (Fig. 1). S OMFED xR HE

Thrombin activity
(U/mL)

11 - r=0.66
10 1 o  p=0.0003
9 1 o

8] °© o

6 1 s °

5 .

2 B

g— Qb o

1 %.. 0% 8 0

O T T T T T T

0 2000 4000 6000 8000
VEGF level (pg/mL)

Fig. 2. Correlation between VEGF level
and thrombin activity in induced sputum from
all study subjects (open circle; asthmatic pa-
tients, closed circle; normal controls).
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Fig. 3. Correlation between bFGEF level
and thrombin activity in induced sputum from
all study subjects (open circle; asthmatic pa-
tients, closed circle; normal controls).
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Fig. 4. Correlation between bFGF level
and P-III-P level in induced sputum from asth-
matic patients.
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Fig. 5. A hypothesis of up-regulation of thrombin activity via VEGF-de-
pendent pathway. VEGF = vascular endothelial growth factor, TM = throm-
bomodulin, bFGEF = basic fibroblast growth factor, PAR-1 = protease acti-

vated receptor-1.
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POTENTIAL MECHANISMS OF AIRWAY REMODELING INITIATED
BY ACTIVATED THROMBIN IN ASTHMA

Hiroshi Kanazawa, Shigenori Kyoh, Yoshihiro Tochino,
Toyoki Kodama, Kazuhisa Asai and Kazuto Hirata

Department of Respiratory Medicine, Graduate School of Medicine, Osaka City University

Background: High expression of vascular endothelial growth factor (VEGF) induces subepithelial fi-
brosis associated with angiogenesis in asthma. Thrombin is recognized as a new candidate mediat-
ing airway remodeling. Therefore, this study was designed to determine the potential mechanisms
of airway remodeling initiated by activated thrombin in asthma.

Methods: Levels of biochemical parameters in induced sputum were examined in 21 asthmatic pa-
tients and 11 normal controls.

Results: Thrombin activity in induced sputum was significantly higher in asthmatic patients than in
normal controls (normal controls: median [range] 1.26 (0.93-2.42) U/mL; asthmatic patients: 3.67 (1.15-
10.2) U/mL, p<<0.0001). VEGF level in induced sputum was positively correlated with thrombin ac-
tivity in all study subjects. Levels of basic fibroblast growth factor (bFGF), which is a major profi-
brotic factor, were also significantly higher in asthmatic patients than in normal controls. Moreover,
thrombin activity was significantly correlated with bFGF level in all study subjects. We also ob-
served a significant correlation between bFGF and procollagen type III peptide level.

Conclusion: Increase in VEGF level leads to up-regulation of thrombin activity in asthmatic airways,
and this elevated thrombin activity induces elevation of bFGF level. It will become to be a new strat-
egy of asthma therapy to attenuate thrombin activity for the regulation of airway remodeling.
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