%3, (J. Nara Med. Ass) 49, 25~33, 1998 (25)
MR A b A CREI & DR TEPAZEIENG
PR DO SUERAEICE S 5 5T

REFITERIAFS 2 R HE
w & & &£

A STUDY OF AIRWAY INFLAMMATION IN CHRONIC OBSTRUCTIVE
PULMONARY DISEASE ASSESSED BY SPUTUM LEVELS OF CYTOKINES

CHINARU YAMAMOTO
Second Department of Internal Medicine, Nara Medical University

Received December 12, 1997

Abstract: To assess the characteristics of airway inflammation in patients with
chronic obstructive pulmonary disease (COPD), I measured the sputum concentration of
interleukin-8 (IL-8), tumor necrosis factor ¢ (TNFa), interleukin-5 (IL-5), and
RANTES, which are cytokines involved in the migration and activation of neutrophils and
eosinophils. I also measured myeloperoxidase (MPO) as a parameter of neutrophil activity
and eosinophil cationic protein (ECP) as a parameter of eosinophil activity. Spontaneous
sputum samples were obtained from 33 patients with stable COPD and 30 patients with
asthma. Induced sputum samples were obtained from 12 healthy controls.

The sputum concentrations of IL-8 and TNF« were significantly higher in the patients
with COPD than in the patients with asthma (p<0.0001, p<0.001, respectively) or in the
controls (p<<0.0001, p<0.001, respectively). Concentrations of IL-5, RANTES, MPO and
ECP were significantly higher in the patients with COPD than in the controls (p<0.01, p<
0.05, p<0.0001, p<0.0001, respectively) but did not differ significantly betweenn the
patients with COPD and those with asthma. In the patients with COPD, the sputum
concentration of IL-8 was significantly correlated with the concentration of TNFa (r=
0.45, p<0.01), of MPO (r=0.55, p<0.001) and of ECP (+=0.53, p<0.01). The sputum
concentration of IL-8 was negatively correlated with FEV,/FVC(=—0.78, p<0.0001) in
these patients. In conclusion, these results suggest the activation of both neutrophils and
eosinophils in the airway of patients with COPD. It appears that IL-8 is mainly involved
with this activation. The sputum concentration of IL-8 appears to be closely associated
with the degree of airflow obstruction in patients with COPD and may serve as a marker
in evaluating the severity of airway inflammation, which is a risk factor for COPD.
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Table 1. Characteristics of the subjects

Group n Age(Years) Sex(M/F) FEV,/FVC(%)

COPD 33 68.8+1.5,(53-85) 31/2 47.8+2.0, (28.5-69.8)
Asthma 30 48.1+2.4,(22-68) 18/12 73.9%1.5, (62.7-84.3)
Controls 12 43.145.3,(28-54) 9/3 Not done

Data are expressed as means+SEM, (range)

Table 2. Pulmonary function in patients with COPD

mean+SEM (min~man)
FEV,(D 1.114+0.11 (0.24~2.69)
FEV,% 47.8+2.0 (28.5~69.8)
%RV 161+5.74 (101~222)
RV/TLC(D) 54.5+1.95 (36.3~78.4)
%DLco 61.1+5.79 (12.2~109
DL¢o/VAWD) 2.05%0.22 (0.21~4.59)
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Fig. 1. The concentration of IL-8 in sputum in
patients with COPD and asthma and healty
controls.
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Fig. 2. The concentration of TNF « in sputum in
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Fig. 3. The concentration of IL-5 in sputum in
patients with COPD and asthma and healty
controls.
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Fig. 4. The concentration of RANTES in sputum
in patients with COPD and asthma and
healty controls.
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Fig. 5. The concentration of MPO in sputum in
patients with COPD and asthma and healty
controls.

NS=not significant.

p<0.0001

NS  p<0.001
1

600

500 7

400

ECP (ng / ml)

300

200

100 7

“Control
(n=12)

COPD
(n=33)

Asthma
(n=30)

Fig. 6. The concentration of ECP in sputum in
patients with COPD and asthma and healty
controls.

NS=not significant.



BEReH A b o A VR X B BEEAENIREEE OKESAE BT 55

7 Ry A b o A VB LR MPO B, %R
ECP f& & 0Btk

COPD % Tz #® th IL-8 12 MPO(r =0.55, p<
0.001), ECP(r=0.53, p<0.01) : BEI=HBEI L 7= (Fig.
7 (Fig. 8). ftid 4 + 4 v ix MPO, ECP & o#EBEIx
Bdilehotc. MEBRE TITHEITIR b Ik - .

8) MEERrhy A b A VA DBk

COPD ¥ LR A% & o IL-8 {HXEEF
TNF« 8 & BFE FHBEBIR D 7 (r=0.45, p<0.01,
r=0.59, p<0.0D) (Fig. 9). fb>¥ 1 + » 1 vHICIXE
B IHBABRIT A B e o Te.

9 BHEFYV A LA VEEREEEE OBRK
(Table 3)

160 7 y =1.67x+42.5
o
w7 r=0.55 o
i o O
~ 1207 p < 0.001 00 ©
E 100 7
o
5 807
8 607
=
20'0
0 . : T T T . T :
0 5 10 15 20 25 30 35 40

IL-8 (ng/ml)

Fig. 7. Correlation between sputum IL-8 concen-
tration and sputum MPO concentration in
patients with COPD.

2250 7

y =21.2x+145.9
r=0.53
p < 0.01

&O

2000

1750

1500

1250 7

1000 7

7507

EcP (ng/ml)

500 7

2507

0

IL-8 (ng/ml)

Fig. 8. Correlation between sputum IL-8 concen-
tration and sputum ECP concentration in
patients with COPD.
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Table 3. Sputum concentration of IL-8 according to
smoking habits in patients with COPD and
asthma and healty controls

n IL-8(ng/ml)

COPD
Current smoker 11 18.8+3.1
Ex-smoker 22 23.3+2.1
Asthma
Current smoker 5 13.1+2.8*
Ex-smoker 7 12.4+3.3*
Nonsmoker 18 5.3+1.0
Controls
Current smoker 5 4.5+1.3
Nonsmoker 7 2.8%£0.7

*p<0.05 vs Nonsmokers in the patients with asthma

(A)
5000
w00 | y=0.47x-178.3 °
4000 r=0.45 o
T w0 p<0.01
~
o 3000
Q.
~ 2500 A °
N ] o
w200 o
Z 1500 o
F_ -
1000 =% 5 %o
500 ®©
o @B B0 ® of
0 5000 10000 15000 20000 25000 30000 35000 40000
IL-8 (pg/ml)
(B)
"1 y0.18x+ 96.7
100 YEO-1EX+ 30 o
900 r=0.59
= o
E | p<0.01 o
> 7]
2 6ol
3 5004
% 4004
[ 300 o 5
2004
° o
100450 &oo
°3 5000 10000 15000 20000 25000 30000
IL-8 (pg/ml)

Fig. 9. Correlation between sputum IL-8 concen-
tration and sputum TNF « concentration
in patients with COPD(A), in patients with
asthma (B).
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Table 4. Relationship between sputum parameters and pulmonary function in patients with COPD

IL-8 TNF-« IL-5 RANTES MPO ECP
T P T P T p T P r p r P
%VC —0.31 NS 0.04 NS | —0.06 NS 0.13 NS | 0.16 NS | 0.15 NS
FEV.% —0.78 <0.0001 | —0.25 NS | —0.07 NS |—0.03 NS | 0.16 NS | 0.26 NS
%RV 0.42  <0.05 0.02 NS 0.19 NS 0.13 NS | 0.03 NS | 0.12 NS
%TLC 0.06 NS 0.04 NS 0.08 NS 0.18 NS | 0.06 NS | 0.08 NS
%RV/TLC 0.63 <0.001 0.17 NS 0.14 NS |—0.10 NS | 0.16 NS | 0.41 NS
%DLco —0.24 NS 0.23 NS 0.10 NS 0.26 NS | 0.17 NS | 0.27 NS
%DLco/VA 0.26 NS 0.28 NS 0.11 NS 0.27 NS | 0.21 NS | 0.18 NS
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Fig. 10. Relationship between sputum IL-8 con-
centration and FEV,/FVC in patients
with COPD.
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2. g IL-5, RANTES, MPO % X O*ECP ix
COPD &%, WMEBBELVEFEEI VERCEHMET, |
KEMCEREZELZRDRIr o, ThHDI EMD
COPD DSEHAE R & Ik, Fhikicin z CiFmEk
OBEZIH L L.

3. COPD % o Mg IL-8 & B # 1 TNFa,
MPO, ECP L BB ICIEDMHBIBIRER L2, Thb
X IL-8 @ in vitro TOEE%*ZF T 5 b 0T, COPD
DORKERFEWCIL-8 HHFLETHRIEY 1 7 VOFESR
B B hie L.

4. Byerh IL-8 & REEE & OBIRIE, MEBEZ T
BEE CHEBEEETDH - cdy, COPD EE il Cur-
rent smoker & Ex-smoker & TEXED LT & 2R
L.

5. COPD oWk IL-8 BE L —BRLcHE
IR A DB R R DD T, IL-8 1IFBOEMETH S
FAZEMREE L BB E L T\ 5 & & iR L.

U ED#ERND, FEREBNLERTFY 1 a1 v HIE
X KESIE DT - B FI ¢, COPD o5 1L-8
& TNF-a & 23F#BE L, TR CFBRER S
B35 & B Ficic RS Lic. X512 COPD &0
wegerr IL-8 ME IAEMKEEORE L HEwBEL,
COPD BE0EBRTFTH A KEREDOF R IciFE L
B AR AR T A L VAR RS .

RRARYLOETIIE B EHARBEEFEZSBS
(19954 5 A& HE), #36mH ARBEEYLBL
(1996 £F 4 AFEE), 1996 EE T » V 7 Bk A% S
19965 H=a—* D v X), #94[EAANEESE
(1997 £ 5 ARPO THREL .

Mezbwenich, HHEE, HEMEEY T LE
2 W B ERHERERC O DRHOBERLET
b, HEHE, HEIEREY ¥ LE 1 IREEE
TREREESEE e b IRRBRAFHETE  ERRCR

7 &
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