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Asthma is an inflammatory airway disease and is characterized by the releases of inflammatory mediators including
chemokines. They are mainly associated with the recruitment, activation and dysregulation of specific inflammatory
cells, especially neutrophils in neutrophilic asthma. CC chemokines bind to CC chemokine receptors (CCRs) in the
surface of their target cells. The aims of this study are to examine the CCR expression in neutrophils of bronchoalveolar
lavage fluid (BALF) of asthmatic patients and to determine the alternation of migration and apoptosis of neutrophils by
the BALF. We demonstrate that CCR3 strongly expresses in BALF neutrophils of asthmatic patients as compared to
other CCRs and increases during apoptosis of the BALF neutrophils. The migration of asthmatic blood neutrophils
increases in response to asthmatic BALF as compared to BALF of normal volunteer. In addition, asthmatic BALF

includes the higher levels of IL-8 protein than normal BALF and it has no effect on apoptosis of asthmatic blood
neutrophils. Taken together, our results indicate that CCR3 expression may be associated with unknown function of
asthmatic BALF neutrophils and BALF may be involved in the recruitment of neutrophils into the airway, but not in the

neutrophils apoptosis.

Key Words: Asthma, Neutrophils, Bronchoalveolar lavage fluid, CC chemokine receptors, Cell migration

2-goll ofs) IHstAnt, T30 HAHS A= 5
7} 523 93kS 3t} (Jatakanon et al., 1999).
Abde] golol] EAlshs e thgs WY wiEE

o Sl8) 7] WeRISo] AgH AL HE A

NS Tk dejAlel osiA 7)ol EA s vt
7 AR HMA R B E] T7F FAll 3
t} (Braman, 2006; Holgate, 2008). -2 =2 ASAM 27}
712 71FA R o) FEta Hadh M A Wt
<o e ekl Ve ks B HAEH 9] =
7FE 71A, A, 3EEY T AASEE 4o
(Busse and Rosenwasser, 2003). 21482 F2 FAH9

:T_L
o]

o rir
o ol
2L ofy 4

4 2011 29 79/ 4L 20119 39 159

Aeed: 20119 39 204

TCorresponding author: In Sik Kim, Department of Biomedical Laboratory
Science School of Medicine, Eulji University 143-5, Yeuongdu-dong,
Jung-gu Daejeon 301-746, Korea.

Tel: +82-42-259-1753, Fax: +82-42-259-1759

e-mail: orientree@eulji.ac.kr

N

E717HE 7N AL QoA @iyl AP Q) Al LAt
Sl AAR AR AEauAb= DA AE S
FAPEA AU dRkeS 2-Es 4ds I
(Savill et al,, 1989). 121} S574 A AZ A= dx
o] Tt AERTEES Tt Ar|ax = A
f3kaL, ol sg S5 AR AEIAE Sl A7

&+

94 g ASHom HHHUA Thke BZgo
[e]

e

<|

ot ISEAS BHsHAA S-S O oAz A
o 22 EAS oIt} (Ordonez et al, 2000; Scheel-

Toellner et al., 2004). 53], AR} A=A E7} EH]

s Uk olue} MaEe] AET) &4, Eslef 2
43t} (Murdocn and Finn, 2000). 1 & CC AXIIQI-S
FAHF Th2 A|2E ©]of] ok WAz 2hg-sto] 324
W) o)A A Reldihs A7} A )
A4t (Romagnani, 2001), 5 TolE A W= &

-89 -



Q 250

§ 200}
g
e 1m0}
x
L]
o« 100}
Q
[&]
= 5SOf
0 1 1 1 1 1
Isotype CCR1 CCR2 CCR3 CCR4 CCR5

Con

500 r
400 -
300 |

200 +

S

CCR1 CCR2

Relative CCR
expression (%)

0l

CCR4 CCR5

o

CCR3

Fig. 1. CCR 3 expression in neutrophils of asthmatic BALF. Neutrophils were isolated from BALF of asthmatic patients (n=2). (A)
The CCRs expression on the cells was analyzed by flow cytometry using anti-CCR subtype antibodies at 0 h. Isotype control (Isotype
Con) was analyzed by incubating normal mouse IgG. (B) The CCR expression of each receptor at 24 h are presented in relation to the the
CCR expression at 0 h, which was set at 100%. Data are expressed as the means & SD.
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Fig. 2. Migration of asthmatic blood neutrophils in response to asthmatic BALF. Neutrophils were isolated from peripheral blood of
asthmatic patients (A and C). (A) Neutrophils (n=12) were applied to BALF of normal volunteers (Normal) and asthmatic patients
(Asthma) in a 48-well microchamber and allowed to migrate for 90 m. The cells of two randomly selected fields per well were counted.
The chemotactic index (CI) was calculated from the number of cells that migrated to the control. (B) IL-8 levels in BALF of normal
volunteers (Normal) and asthmatic patients (Asthma) were analyzed by ELISA. (C) Neutrophils (n=4) were incubated in the absence (con)
and the presence of BALF of normal volunteers (Normal) and asthmatic patients (Asthma). The apoptosis of these cells was analyzed by
measuring the binding of annexin V-FITC and PI using flow cytometry. The percentage of apoptotic cells in total cell population was
included all annexin V binding cells. Data are expressed as the means £ SD. *P<0.05 was considered to indicate statistical significance.
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