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Bronchoalveolar Cellularity and IL-8 Levels in Patients with
Post-measles Wheezing

Da Eun Jung, M.D., Byeong Eui Kim, M.D., Ju Young Chung, M.D., Jeong Yeon Kim, M.D.",
Sang Hyuk Ma, M.D." and Chang Keun Kim, M.D.

Department of Pediatrics and Diagnostic Pathology’,
Inje University Sanggye Paik Hospital, Seoul, Korea
Department of Pediatrics, Chang won Fatima Hospitalf, Chang won, Korea

Purpose : This study was conducted to investigate the pulmonary cellular profiles and IL-8 levels in
patients with post-measles wheezing.

Methods : Twelve previously healthy infants with a minimum of three episodes of wheezing after
measles pneumonia(Measles wheezing, median age, 1.3 years) were recruited by a retrospective ex-
amination of hospital records. They underwent bronchoalveolar lavage(BAL) with flexible bron-
choscopy, and high-resolution computed tomography(HRCT) with a mean six(1-15) months interval.
Comparisons were made with seven normal controls(Control, median age:7.4 years). BAL cell counts
and differentials were determined. IL-8 levels also were measured by ELISA.

Results : The BAL cellular profiles were characterized by a significantly increased percentage of
neutrophils in the Measles wheezing group(median 16.0%) compared to the control group(median 3.8
2)(P<0.01). IL-8 levels were markedly increased in the Measles wheezing group(mean®SD, 512.7%
324.0 pg/mL) compared to the control group(41.7+67.7 pg/mL)(P<0.01). Furthermore, IL-8 levels
correlated significantly(r=0.816, P=0.001) with neutrophil percentages in BAL fluids in the Measles
wheezing group. Abnormal HRCT findings were mosaic perfusion, bronchiectasis, bronchial wall
thickening, and decreased vascularity.

Conclusion : These results suggest that pulmonary neutrophils and IL-8 may play an important role
in the pathogenesis of the post-measles wheezing. (J Korean Pediatr Soc 2003;46:763-768)

Key Words : Measles, Wheezing, Bronchoalveolar lavage, Neutrophils, IL-8

riu
o
H
o
i
Hua

M

+

i o

=

4
A

12 o

1994d o] % w
Aol 20009 3
Zto 7 HatAH o
ol F9 FArt
T+

E
2
ol
)
H!
=
o
o, 0}01‘

e
o
ot oyt 1
_18. (:.>~ >{r
x
=2
S
ot
X
N
N
L
o
ol
w12
filo
>
N
as)
x
o

(o]
$ M
o
o
32
o
s
[N~}
(]
(=]
[\
L
Do
e
N
Ry
|
ol
%
o
-z
N
U
K-
>
e

Hﬂ
z
ox

_(?L -
32
£
In
o
re
-
2
ol
ko
Z

F whole] s
s, o
A, A9 59 v

gl

N
[ ——re? it
ol ol

=2
to

of\
2 d
mn:
Olu
I
_m
N
e
A
g
o]
>
Jzt'
&
O{N
fo
o,

_ﬁ
o
2
ro
N

. o,
)
s,
2
of\
o
tlo
T
k)
=
rr
2
o,
H,
T
flod
o,

° o
=

&

q A7 %X] 4 (bronchlohtls obhtercms)Q
520039 3¢ 2 120039 59 10Y .

A A} A, ZMEH AA 9] 2ofa & g4 | %
Tel: 02)950-1990 Fax : 02)933-4109 Y 39§ gwz ] o 3 mgwg] oif[L_‘E oo
Email : kim.chang@mayo.edu

- 763 -

AU

e x0 o2



Ake 9 581 0 3 F AW Eote] V= AXFE B IL-87

zizowm SIS T olge A A
=

FE 2001 8¥ Atelel 29 #HH
AR W g BeE B Aol 39 o189 1
om vgste] mAHA A9 AnE st oo 2
| gkl 7181 dARE ARwe 1299 Fos vo

% )

/\
[e]
%9 WY oy

e R oo

ol
W

ql o WHg-E okTH), &
A9 @e o] Ul Bok3d), obey]

S
24 H71E, FFAY 5)o 2 o] Fol X tHmedian 74*1] range
% g 27 dgho] gl HAS %a“’
del ygo] gt =
&7] vlole 2 el §leS 635 &g vty
2~FAHrespiratory syncytial virus, adenovirus, influenza A

3l Zdsiich

and B, parainfluenza 1 and 3)&

2. 4 A

1) 89 HEe T

o FAHe] a2 3o 44A JdrEd @ 383T ©
del 4, @ 713, &, 499 49 w9 ©Q 3¢ ol
H ] J 5

K| = 39 IgMZA} 9

I FHEX-A AP AZES EAFdozN o] Fo A

2) 71ZXNmE MX
lavage, BAL)

ZIBHAUNAIE S o] &5 BALY HAA H Al A

Tdst 6) Estd oI vk 78R dAAEES 36

4= (bronchoscopy with bronchoalveolar

m{>
o
T
=

mm Aok WA (Olympus BF3C30)S AFE3IA T A& 9}
A 3-5¢ Atelol AldEHAHL HIFAAL 7tEe Fole
FEV1e] el&X¢] 75% olato]Av PO,7F 70 mmHg ©]3H]
e B Al gidelA ALttt BE U SolEd e

Al 202 g4 WEHS ATt
+ atropine sulfate(0.01-0.02

o)3l= ™8 midazolam(0.1-0.2

EUS TAAAY A71EE lidocaine TUHRIL} 1-2% xylo-
k % s71we] M= 1-2%
v E fEksint

lidocaine =
Bk Aol fA] A4, AHES} pulse oxy-
&

1
A& A7z

Aze 718 RS BE T SFQ A
A2 Y ABAN AR ngsa el Jeads
1 mL/kg® A& F 100-150 mmHg® F<18t] Argyll FE
of sFatalth AHEAL 33 WRAAG. A Ry
Hel 2AL 7] g8 WA gel Z1BHel nAE WA &

Qe 34 goh
3) Mizel Xz

AuA AEARN] A Age A% vsh gon¥ zief
e thgat gk AR AR FA BB FAT F 19
o Felo S eSS e

& olais 44 59

sﬂ o]-84 HMX] —7o°coﬂ
. AlaESRe 74]’5}01] A ¥ hemocytometer® %
AXE oS Cytospin [[E FEEY 3 May-

Grunwald Giemsa @A3te] FsrdAn 7 400W1& 3sfollA Ha
40074 €] xﬂﬁ«% skl WAAE, a2, FAT
A ZEEAFE dERATE

4) IL-8 &3

IL-89] =72 EndogenAle] %3l% IL-8(detection limit,
2 pg/mL) ELISA kitE AH&3Hdth
4 (duplicate) ¥ 121 SAMEE 93] HHEAE A&

5) oAl MAtst EHEEA

1249] &olollA &9 »49 A 670L(1-15709) F 3%
Artst GEFHFIHRCT)S APt HRCT scan(1.0 mm
collimation)& high—frequency algorithm2 ©]-&3Fo] A=
3, 94 window levele 600-700 HU, window width &
1,000 ®= 1,500 HUZ stieh omles sy datst b
@ Ao Rl FFH, TAA VHAGHEZE, 1HAY
S HE@d 27 24 /FFE GRlEh

6) EEZAL @ MAXZE

THIE o} (CD3, CD4 H A3
BALAEZE d&d E5S wE 5 WP E
Avidin-biotin-peroxidase complex)H-S ©]-&3Fth W4 =
EAGolAlE AAEH7] A merEd Aiksteiar AlHg
F SRTE FASIATE 246 12k A, 22 FAE AFA
F Tris-buffer N0 2 A2 F FALA §hgo] dojk
ol horseradish peroxidase(avidin-biotin complex)E ks
HAE ZAFA71a A (AEC Chromogen)Z HHAA]
212 hematoxylin 2 thz GAAI AT

»E IL-8 f;ﬂo Ziz

ki

- 764 -



7) SHEAM

BAL IL-8 %% mean*SDZ, BAL AZ &4
¥ BALEHY mLY & AEF EE F AX
median(25-75th) 0.2 ZA8th F
Whitney U test® ®43t9om Z##AA= Spermans rank
correlation test® A3 TE Pake]l 0.05 oIkl A& F<

o
AR
@ Aot Qi Aoz ekt

A

E o}

1. Eol=9| 2t EX(Table 1)

29 F AgTold 9 A A FAHS 13489
05-4)Z vzt A% 744089 3.4-894) R ou|dA o
FTHP<0.001). AHAHN FHor= A 7H sFZTo|

om 743 E3 A
BRAY. o] BAYRE 1/1QelA 157092 B 6719
o191

2. 7|BX|HZ M& ME ZINTable 2, Fig. 1)

ZIBAAEAR AL T AEFE F
(10¥/mLo.Z iz 130.0x10%/mLel Hls] om QA %715

1
o] AAJTHP<0.05). HAAE B8 T T HFolA 71.0%

Table 1. Clinical Characteristics of Subjects

Measles Wheezing Control

(n=12) (n=7)
Agelyr)’ 1.37(0.5-4) 7.4(3.4-89)
Sex(M : F) 10:2 5:2
Blood eosinophils(/mm®)* 145(10-740) 122(26-210)
Interval from measles(months) 6(1-15)

"Data are expressed as median and(range)
T P<0.001 compared with control

Table 2. Bronchoalveolar Cell Profiles of Subjects

Control
(n=7)

Measles wheezing
(n=12)

385.0"(182-1590)
71.07(40.8-84.3)

Total cells, 10°/mL’
Macrophages, %"

130.0(83.5-200.0)
88.0(82.0-89.0)

Lymphocytes, %" 4.0(1.0-10.0] 7.0(5.0-10.0)
Neutrophils, %" 16.0%(4.3-56.5] 2.5(1.0-4.0)
Eosinophils, %" 0.0(0.0-0.8] 0.0(0.0-0.0)

Lymphocyte Subsets % of Total Lymphocytes
CD3+(T cells), % 56.3 —
CD4+(T-helper), % 2.7 -
CD8+(T-suppressor), % 38.3 —
CD4/CD8 ratio 1/144 —

“Data are expressed as median and [25th-75th]quartile
TP<0.05 compared with control
*Pp<0.01 compared with control
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IL-89 & HH &9 F AW (mean+SD, 512.7£324.0
pg/mL)el A HZET(41.7+67.7 pg/mL)olA Bt ou| YA =3k
th(P<0.01)(Fig. 2).

59 % Hd9Wte] BAL 3579 IL-8X& A& s 4+
BAE JERRRATHr=0.816, P=0.001)(Fig. 3).

Fig. 1. Neutrophil percentages in the BAL fluid from the two
groups. Median values are represented as horizontal bars.
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Fig. 2. IL-8 levels in the BAL fluid from the two groups.
Median values are represented as horizontal bars.
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Fig. 3. Correlation between IL-8 levels and neutrophil per-

centages in the BAL

Table 3. Abnormal
Wheezing Subjects

fluid from the Measles wheezing group.

Findings on HRCT in the Measles

High Normal
neutrophil group neutrophil group
(n=6) (n=6)
Mosaic perfusion 5/6(83.3%) 2/6(33.3%)
Bronchiectasis 4/6(66.7%) 2/6(33.3%)
Bronchial thickening 2/6(33.3%) 0/6(0%)
Decreased vascularity 1/6(16.7%) 0/6(0%)
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Fig. 4. A correlation of the abnormal HRCT findings with the histologic findings in a 20-month-old-boy. (A)
HRCT scan taken 8 months later at the level of lower lobe bronchus demonstrates mosaic attenuation, bronchiec-
tasis, and wall thickening. (B) Histologic section of the right lower lobe biopsy shows peribronchiolar inflamma-
tion, bronchial dilatation, and filling of bronchiolar lumen with inflammatory exudates that lead to narrowing of the
bronchiolar lumen(Hematoxylin—eosin stain:original magnification : < 200).
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