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Summary : The present study was carried out to analyze functions of polymorphonu-
clear leukocyte (PMN) in the peripheral blood of patients with chronic infections in the
lower respiratory tract after long-term treatment with erythromycin (EM) .

The number of total leukocytes was significantly higher in patients than in healthy
controls before treatment, and it returned to normal levels after a 3-month treatment.
Phagocytic activity of PMN was determined by measuring the intensity of luminol-
mediated chemiluminescence. EM treatment reduced chemiluminescence of PMN in
patients to a significant extent, in proportion to the improvement of clinical symptoms.

Intracellular production of elastase, which was recognized as one of the predisposing
factors in tissue damage of the respiratory tract, did not increase in PMN of patients
throughout observation, but extracellular release of elastase from PMN upon stimulation
with interleukin 1 (IL-1) was much reduced by EM treatment.

Furthermore, serum obtained from EM-treated patients exhibited significanty higher
levels of anti-elastase activity as compared with serum of healthy controls. The anti-
elastase activity in EM-treated patients was completely neutralized by monoclonal anti-
body to human a; -antitrypsin.

These results suggest that EM can modify PMN functions and also increase the
anti-elastase activity in serum.

Index Terms

chronic lower respiratory tract infections, erythromycin, polymorphonuclear leukocyte
(PMN) functions, elastase

Abbreviations

DPB : diffuse panbronchiolitis, CB: chronic bronchitis, BE : bronchiectasis, EM : eryth-
romycin, PMN : polymorphonuclear leukocyte, a; -AT: a;-antitrypsin, BALF : bron-
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choalveolar lavage fluid, IL-1: interleukin 1.
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O ALK E ST 4 (Diffuse panbronchiolitis, LA
T DPB), &M% 4¢(Chronic bronchitis, LA\'F CB),
SEIRARAE (Bronchiectasis, LAF BE) 7z & D8
SEEBIC BT 5 MERG LB S TRERRE & B X
ha, ChboRBRBT5HMERLIEREDEERRE
TRARVD, TORBOBRICK E RBE X ZLTE
D, FHIcECEETSEZ LA LIELIERLhEER ER
BLicoTwaY, BEOHREI—BEOBE 550,
HIBBID L% ZERTCHR B RFEREROM A L h, BE
TBERDOLEDOIRMN, B, FIEREREREE 2R
2%, 20X 5 tfRRE, B DPB EGI7: & T, $ERD
FHLFERE TR+ R ERIRAE b his e,

BREEBETSERPECHTEH L VRREL L
T, erythromycin (LA F EM) B SEESEA L,
ZOEHURBRHCITER IR TETW5Y, IHIC
& DL Haemophilus influenzae, Pseudomonas aer-
uginosa (LLF P. aeruginosa) Ts & OREHE OREHICE
Rl BHTH B EEhTWw5BY, Lil, EMIZIZP
aeruginosa WX HHEI LI, HROPIAEWEOH
BIERA T TE R,

AR, ZREF R B 31 5 77 Ek (polymorphonu-
clear leukocyte: PMN) [ 3 © elastase & % @ in-
hibitor DEEDEEMIARE I LT W59, —77, BHT
KERYIERE D KA L Magc ¥ (Bronchoalveolar
lavage fluid, LAF BALF) %, cystic fibrosis &% Dl
AR TOFHIR elastase EERETH H, =il
BRECBSE LT 5 & T5MERD VO, BHETRE
TRYLIE 75 & O B RAGI DR IREFT e 317 5 PR Bk
elastase DEEMEIRE I TV 5, LD X 5 B En
b, EM R GEEOF SO FAEFERIC S T
LEEDOFFRICERT A LIBDCEETHLLE
bhb,

40, B TIERPEREE L EM 2% 5752
Lk HIFREREEE GERERR, HA - RER), HFHhRR
elastase {7 b O Ml fE @ elastase inhibitor ~®
BE ¢ interleukin 1 (AT IL-1) #IBC X BiFhER DS
D elastase K IZH 35 EM O BE >\ THRF %27
ol

MEE LUHE

1) FFhaRBsRERE

A) X

BHETIERGYED 14 fiT, BiE116), &k 36,
SEHEERT 61.0+117.8 B (mean+SD) Th - 1, THED
AR DPB3 4, CB7 i, BE4 # T2 6] EM %= ¥a 551
Thotc, DPB RELLRELREREFRI D BEIE
¥k b, BE RKEZER OO X Rick b,
CB i Fletcher @ 2 Wi ¥ i3 5 fEFI 2> > DPB
EBEZBRA LI D E LT,

EM X erythromycin stearate (£ 1 >+ » +) ##
L# 5813 600mg, day (1 6® % 1200mg,day) % 3
Bz TReEs L, HEMEE3 » BHUEEL,
DTokE® EMBER &5 3 » AR W TAE
L% T -7,

BEXBRAEEME 12 61, ik 4 61, FHFERIL 285+
6.5 TH o Tz,

B) JHIEHE&

a) HMERY, HMmMERDEOHE

FRYIL A D F I ERE & % D4 (differential count)
% 410 B B BMBRETESE Sysmex M-2000 GHEEE
BEFHAESH I TRE L, eR45EE, LCR(Large
Cell Ratio ; fF Bk ic 41 249), MCR (Medium Cell
Ratio ; BEERfFEAER - fFHEEIRICHHY), SCR(Small Cell
Ratio ; V) v <BRICHEE) LepdCRIEL .

b)  HFHRIRSEETTE

RIEIM L D~ ¢V VNI 10m]l 2ML, 6K
EHZEO % % 3% dextran-PBS(:-) (phosphate buffer-
ed saline, Ca**¥s X 08 Mg*+* &) BiK% 2ml %31,
EHZ AN LR TSRS TRE. 30 54, 90° 10 il
J72 18 7' — 2 DI MHEH R BT D A1), AR 2 A
B Lk ¥RMBRAR L B0 LY, BREAL v
CERESBRHR B L, £BRAEKCTHEY 110 &
1.075 i2§8% L 7z Percoll (Parmacia) % A £ v ¥ FRic
3SmlFOZDIFICERE L, £ 0 LicihRo LiE 3ml & &
bIRER &, 240xg 12T 20 RILOH, FHI g
B 5 bifhiRE a5k L, HBSS (Hanks' bal-
anced salt solution) =T 2 E¥EE L1z, ZTOEY X
QB L7ctk, 4.5ml OFEBKENZTHC BB LE
FRMBR A EE L, 20 BELIARK 10 FRE O PBS
(=)% 0.5ml fnz 7z, #t\ T HBSS T 2 E¥E#E L7,
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5mM HEPES-MEM (minimum essential medium,
phenol red "&) 12T 3x105,/ml KRB L, ZDHD
& TR &8, FRERZIER P O FER O
&l & X cytosmear analysis IZ ¥ \» T 95~98% T,
trypan blue ¥ X % M D viability 1% 99% Ll LT
Holc,

c) #EFERE (chemotaxis) DREIE (Fig. 1)

TR Bk o ¥R RE o I % 1 agarose plate B2 & W
7z. 0.8% agar & 5% bovine serum albumin & % &%
L7z 5mM HEPES-MEM ® 3ml % 35mm/tissue cul-
ture dish (Corning) A CE D18, v+ + - THER
1.5mm @ well #K o X 5 kR 1.5mm) b iti,
#{t#RTF (chemoattractant) & LT, 1x10~*mg/ml D
fMLP (N-formyl-Methionyl-Leucyl-Phenylalanine,
Sigma)!® # K ® a D well iz, fFHEREFEHHEK (3x108/ml)
% b ® well IZ, negative control & LT HBSS % ¢ ®
well L% 410l T2 AL, 37°C, 5% CO, D&HET T
2 R BE & L o B R0 2 I 8 X & methanol 12T 30
SHEEE, & b 80% formalin K IZT 30 S EE L
% agarose #BREL, EEO dish 2% Lo iFhEk%
FAFRE L, JIEEEEERE (NIKON) it L
72 microprojector (OLYMPUS) _kiz 400 f&iciik & h
7% LML, chmotactic locomotion DfE A & ran-

£

£

10
Bevel 35X10mm
Inside Tissue Culture Dish

a:fMLP (1X10™*mg/m4)
b: PMN (3X10%/mg)
c . HBSS (control)

= E

dom locomotion DOfE B DfEA:& chemotactic index
(A/B)EEH LT, FHETEE AFFREACCRED
BIER T WEIE L TE % chemotactic index T L
K7 stimulation index (SD 12 THE L7,

) EHE - REEOHE

BA - RERE ORI luminol 4K #: chemilumines-
cence ¥ & BV 7z, 3x10%/ml O FFHERIRIER 40041 %
BEHO~A4 27 rF2—7 AN, 37°CT5%4 M prein-
cubation U 7z # 2x103M ® luminol (Boehringer) %
30ul A L7, zymosan A (Sigma) %% A7 — A1
BT 37°C, 30 B4 7V = b LB +oictes L, 37
C 2R L T %\ 7z opsonized zymosan (dmg/ml) D
170p] X E BN L BB L, v 37 x b A —2—
TD-4000 (Laboscience) =T peak f, peak time %l
SE L7, 5FMI peak fE# peak time TH L o E%
R7otk, chemotaxis & R# stimulation index (SD
B L,

II) fFEk elastase G OHIE

A) X%

RRTEM T RERGIED 22 61, BH 164, TH6
B, SE¥ER 62.4+115.1 5% T, DPB6 I, BC6 I, BE10
BlchHote, 205 EMEREBELIFT, o
D5 P> WTHR EM B 5 %17\ EM #5351 & &5

Quantitation of Chemotaxis

chemotaxis index (CI)=A/B

Fig. 1. Measurement of chemotaxis (Agarose plate method).
fMLP : N-formyl-Methionyl-Leucyl-Phenylalanine
PMN : polymorphonuclear leukocyte
HBSS : Hanks' balanced salt sulution
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3 » BBITERER U 2Bk elastase & HIE LB % 17 7x
>tc. EM #5 EE 0 FHE 5L 183£19.2 » AT
Botc, BERMBRELTHE26, Zik26, FHER
29351 BOIFHEREAVIc,

B) #KETE

a) [FhER elastase DM

FHERSBEHEDE TR~ <, Percoll LE =R
I X 0 B PR ERFEER (3x10%/ml) @ 1ml % 100xg
TS5 oELL, ZOLEERBCEY L<RSLE
#%, acetate buffer (pH4.2) % Iml %, 0% THE
AET—80CRTHERELL, HERLETDOY VT
NRIRER L, BE R 30 BT - 7o, 100xg 12
T 5 AHE L L TL D EE X elastase #i H E 5
ELTCERIAWE, BIbeToy v 7 A2 TH—
Bicm—&HETCcllE L.

b) Congo Red elastin D {ERL

elastase &M% Congo Red elastin %2 12 X b HllE L
7z. elastin powder(Advance Biofacture Corporation)
1g % 100ml @ 2% Congo Red BHRICBHE L, 4CicT
3 R B0 B U Ao th, FRBAKC T3 mEEE L, T
1009 acetone IcC 3 E¥E L7, HAkIc 100% ether %
Iz, BEIRY 7R THRECHEEIR, 5T des
iccator HIZ T3 BRI A& & %% &% Congo Red

1048 : serum
samples
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elastin #f & L7, Congo Red elastin % Tris-HCI
buffer (pH8.2, 2mM CaCl, &%) T lmg/ml iZFR%
L, Zh% Congo Red elastin ¥ & LT\,

c) elastase {EMEDOHIE

Y I ArFr v 7 (7R L) & Tris-HCl buffer
(pH8.2, 2mM CaCl, %)% 200x], Congo Red elastin
W% 2501, elastase HiHE 5% 50u] Ah 37°C 12T
30 HIREBE IR0 TED L LD L' CIRBEARFL T
F\ 7z acetate buffer (pH4.2) % 250ul ARG R E -
X, REMED Congo Red elastin ¥ ET %740
1800xg 12T 10 REO Lic, D LED 3004l % 96 <
E~xrF7Vv—t (BERX-2754 ) KAh, 7r~
b A%F ¢ F— CS-930 (BEEMEFICL D, 485nm . TD
B % P LIF IR elastase &2 KD e, RKFIC
elastase M E S O EHE X ZEAEEH & L T human
serum albumin % f\ 7 Lowry ¥ CHIZE L, elastase
EHEELE (me) M h O unit & LCEH L, unit
#U2 porcine pancreas elastase (Sigma) ##Edh & LT
ER LR ER X b EH L7z, PHS.8, 37°C D&ETIZ
T 20 4 T 1lmg @ elastin % @i fif X 218 % elas-
tase {EM% 1 uint & EFE LT,

D IL-1F#C X % B2 B 0 elastase B T
x4 %5 EM O£

1044 . control

/ (Tris-HCI buffer)

/

—— clear zone

—— elastase (100 unit/m4)

AN

1% agar containing 0.1% (v/v)
elastin in 10mM Tris-HCI
(pH 8.2) +2mM CaCl.

% elastase inhibition=%><100

Fig. 2. Measurement of anti-elastase activity of serum obtained from
EM-treated patients by the elastin agar plate method.
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A) xg

EM 5o B TSERRIELRSE 5 6, BH46l, &
¥ 16, SEERIT 62.41+15.1 5T DPB2 fi, CB2 #,
BE 14ITH - 7=. EM OF#H& 5 HIR% 25.0+21.4 » A
Thote, BEHENBELTHYS G, FHFEHE 28.613.6
BOFFEREY A\,

B) #ELHGE

ik HEPES-MEM #iE# (1x10%/mb) 100,ul/Well
% 96 X tissue culture plate (Corning) P T 40pg/ml ©
recombinant human interleukin-1 beta (rh IL-18,
Collaborative Reseach Incorporated) % 50xl1 i, 37°
C, 5% CO, D&M T 1 BEfEMAE Lo, FFhRERIE
FTHZEizX Y elastase HEFE Lo, Z ORI
TH5EMO% R % R %k dic, Erythromycin
lactobionate (£ 1 7+ v b) ZHIEEE Sug/ml Lis5
L owrEmL, &3t 200ul/well & Licd 0% EM BN
#LL,EM D24 hic MEM Zinz B U < 200u1/well
Ll7b % EMIERMBEE L, 37C, 5% CO, D&
BT 60 SRIEEL, EEFRO elastase &M%, FFHER
elastase & & A%k Congo Red elastin ¥512 X ) HIE L
fe.

IV) I o elastase MHEIE RO AIE

A X® .

EM #5-F 0B TROERGUEESE 21 61, B 14 41,
ik 7H, EHERT 66.9+11.2 % T, DPB10 %I, CB
54, BE6GITH 7. 2D 5 b EM K5 EE L L4
T, EM #58E0FHB 5N 29.2+254 » A TH

£ B

ot BENBE LTHES G, L 16, THER 32.
5+1.9 MOEFHIRE A,

B) WESGE (Fig. 2)

elastin agar plate ¥ CTHITE L7z, 0.1% (v/v)elastin
47 agar plate i 37 well D 5 brROHEH D well
(50x3mm) = 100unit/ml ® porcine pancreas elastase
(Sigma)#® 750ul HEA L, & b 1.5cm DEMRCH T
o ERE 1.5mm OMF O well itk (BERLOREA
M) & negative - control & L T 10mM Tris-HCl
buffer (pH8.2, 2mM CaCl, &78) & 10x1 oAt 24 I
ISR TG X7, elastin fragment ORIARIC X -
TH U 5 clear zone DIifEIC X 2MEER K D ab D
5 5% elastase inhibition % B H UFHli % 177z - 72,

METZEHRE

LAUFER L SEH S RB E L 3 XC Student © -4
BRI YTt

B "

1) B[mERHE, BMERSETRDCCFRREERE

1) 2HmEREE i SEOES (Talbe 1)

£ EIMBREOIRE A 5617+1109/ul B o e DXL,
BT ERMEEEH UTEER TR EM®REH
21 8186+4088/ul & BHEIEMETH -7 (p<0.05). L
L EM #5443 68141988/l LAEME &L 70 ), fRERE L
DEBEZIRDbIT, EM BESHEOLKTIHRE

ERDI - T,

Table 1. Comparison of total white blood cell count and its differential counts in
the peripheral blood of patients between before treatment. and at 3-

month-treatment of EM in patients with chronic lower respiratory infec-

tions

Before treatment

At 3-month of treatment

Diseases Cell

Differential Cell

Differential

counts/ul counts %) counts/ul counts (%)

Chronic lower 8186+4088* LCR 62.7+11.4 6814+1988 LCR 59.2+9.7
respiratory MCR  10.5+4.9 MCR  9.8+6.6
infctions

(n=14) SCR 272492 SCR 31181
Healthy 56171109 LCR  56.1+85

controls MCR 8.943.7

(m=18) SCR 350475

LCR: Large Cell Ratio (%).
MCR : Middle Cell Ratio (%).
SCR: Small Cell Ratio (%).

(polymorphonuclear leukocyte)
(monocyte, eosinocyte, basocyte)
(lymphocyte)

Results were expressed as mean=+S.D.
% : P<0.05 versus cell counts of healthy controls.
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WA B2\ CEE BT LCR (BRI AR 56.
1+85%, MCR (HEk - fFEARR - fFIEEIRCAHL) 8.9+
3.7%, SCR (V v ~ERicHHY) 35.0+7.5% KL, B
BETI1L EM #58728 LCR 62.7+£11.4%, MCR 10.5+4.
9%, SCR 27.2+9.2% T, EM #5#4% LCR 59.2+9.7,
MCR 9.8+6.6, SCR 31.1+8L.CWFhick\ T HER

FEOMICERBERRDY, ¥ EM BEEHHFIIE VT
LEBEIRD LT,

2) &R (chemotaxis) (Table 2)

B3 stimulation index & LT 1.00£0.27 TH -
TeDext L, BERTIE EM #5713\ T 1.02+0.26,
EM #E5EHBIZ 8T 1111037 &, WTFhoHe

Table 2. Effects of EM on PMN functions in patients with chronic lower respirafory

inections

Chemotaxis

Chemiluminescence

Diseases
pre-treatment

post-treatment

pre-treatment post-treatment

Chronic lower
respiratory

*
infections 1.02+0.26 1.11+0.37 1.16+0.62 0.58+0.39
(n=14)
Healthy
controls 1.00+0.27 1.00+£0.77
(n=18)

Data of both chemotaxis and chemiluminescence are expressed as the stimulation index (SD). SI=

Data on test day/means of control data during certain period. Results are expressed as mean+S.D.

% ; P<0.01 versus patients at pretreatment.

c 500 L °
]
B .
w 400f L] °
£
N
P
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z o ¢
E 148.9£70.9 [193.4+112.7]201.2£133.8234.0 £135.4
(n=5) (n=9) (n=11) (n=7)
<lyear | >2year
Before
treatment | Duration of treatment
Healthy )
controls Patients

Fig. 3. Effects of EM treatment on PMN elastase
activity.
PMN elastase activity was measured by
Congo Red elastin method. Mean value of
elastase activity of PMN obtained from
EM-treated patients was 213.9+131.5
units/mg protein (n=18).
(0 ; healthy controls, ® ; patients)

3001
jg
a
o0
£
2 200f
3
>
=
]
% 100}
®
=
=
o
0
Before At 3-month
treatment of treatment

Fig. 4. Changes of PMN elastase activity in
patients with chronic lower respiratory
infections during the 3-month treatment of
EM.
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P <0.05 P <0.05

T 100fp-——— B = S

S gof

o

® 60}

% 40

> 20}

s

& 9
0 5 0 5 EM concentrations

control group patient group (ug/mb)

(n=5) (h=5)

Fig. 5. Effects of EM on the release of elastase from PMN stimulated

by IL-1.

The 10041 of PMN (10°/ml) were cultured in wells of 96-well
flat-bottomed culture plate with 25% (v/v) rh IL-1, with or
without EM, at 37°C in 5% CO, for 60min.

Elastase activity of each culture supernatant was measured
with Congo Red elastin method.

Data were expressed as % of control responses.

HLOMICERBEREL, EMZEME oz
THEEZIRD b1,

3) &E& - ®EHEE (chemiluminescence) (Table 2)

fEH #E1X stimulation index & L 1.00+0.77 TH »
TeDiR L, BEFHIEM&5811.16+0.62, #5%0.
58+0.39 & WTFhIZE W WTHBER L OBICARZE L
Rl teht, EM BEFIHE TO LB B\ WTiZ EM
BEMCHEBE L TCEMBERAERICEMETH - 12
(p<0.01).

1) fFFEk elastase i&tE: (Fig. 3, Fig. 4)

8 3% B C 12 EM # 5 1 193.4+112.7unit/mg pro-
tein, EM #-5-%% 213.94131.5unit/mg protein T\ i
B fH TR RE D 148.9470.9unit/mg protein & HE LT
BEYRTERNRIRD bR EEEEIRDT,
EM 5/ T EBER -, Thr EM &5
ML o THTTRTHRS &, 1HRMH201.2+133.
8unit/mg protein, 2 4ELL L 234.0+135.4unit/mg pro-
tein & G HRA R TH 513 L elastase & b B E
THhHEAER LIS, SRSHPHFRCIEREZAR
Digh o, )

Wi EM #5837 £ #%5 3 » BB ORIHIZD\WT elas-
tase FEMENRIECE 1o 5 I, ETEAERLICS D
201, LRBERERLESD 246, ZERETHo7b D

r ok |
60k T Kok |
k%% ——
T * ]
*0
501
)
L4 o oo
40 { N } .se
[ oo0 °
[
5 30f }
g e
£
20}
306+2.8 | 37.5+4,6 | 37.3+3.9 | 42.2+44 | 489155
3 (n=4) (n=4) (n=7) (n=5) (n=5)
R Slyear | 2~3year| >4year
10
Before
treatment Duration of treatment
o} Healthy Patients
controls

Fig. 6. Percent elastase inhibition of serum from
patients with chronic lower respiratory

infections treated with EM.

The mean value obtained from treated
groups was 42.1+6.8% (n=17, P<0.05 ver-

sus healthy controls).
% p<0.05
* % : p<0.01
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1 —FEDOEMITR bR 5T,

0D IL-1##ic X 5 PMN 25 @ elastase it 1@
535 EM 02 (Fig. 5)

Fig. 5 a3 < IL-1 HINC & 5 7Bk D elastase
BHEX KT &, EM GINFE BB 80.7+16.
8 9% control, EM #5 BEHFETIZ 65.21+32.6 % control
LuFhick\ T EMERNFL VBB CEMETH
57 (p<0.05). =D &b EM ik IL-1 #i¥ic X 51F
hER A B D elastase i H IC X L CRIHIBCEAR L <
WBZ ERHLNE RS,

IV) [MiE® elastase #FEIEY: (Fig. 6)

BERT EM 8537 37.5+4.6%, EM #2544 42.1+6.
8% & EM &5t COREBEIRD b »Teh, BE
SRR 30.6+2.8% L HE L CEM B S B TRERLE
fETH -7 (p<0.05). ‘

Wiz EM #5 BN R T a5 & 1R 37.
3+3.99%, 2—34F 42.2+4.4%, 44ELI; 48.9+55%T,
R L B L C 1 ERR(p<0.05), 2—3 4(p<0.0D),
4L E (<001 PEBCEETH -, iy
PR C L oM ERTE 4 L E(P<0.05), 14k
LA FELE(E<0.0D &2 TSRS EVE elas-
tase MHIEH I EBICEBETH -7, EreZh bl
TEMELHL o -antitrypsin (AT a ~AT) HilETlRIE5%L
WZREIE X te,

% =

DPB, CB, BE 7 & 08t T RERYUEICR 45 EM
BB SREDERME, P. aeruginosa A b &
T, BRINCIHRE ShT &, TolEAlF IR
o MIC (nﬁnimum inhibitory concentration) % (s
L AEWBOVEERATRHBTE v, EE, EM
BHIC X VBEREROBELY ZICRBIZEB T h, P
aeruginosa DERIDD bR Ll EnbE 2T
b, P aeruginosa ~DEEFEREE > LV b, BE
(Host) B0 AEEB#HREZR AL CTER LT\ 5 TREMED
HEIhD BE ZELYIEMKELHEK XY NK
(natural killer) MIRESENER TS Z E2HELTW
5,

O CEEIIEAH RS W TEE R RE A 5 iFh
BRICHER Lic, EM # 50\ F RIS 2 RIEL, %
DFERBEYEFERIA B D EALNE L P. aeruginosa 1
I BEENDEEIIMH N TNBD TRV EHEE
LichbTHsb, ZokdieBandb, SEEM#5E
FI BT HHFFEREREORE LR AT,

HINBREIEH TRERBERERN CITEER <
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ZEM #E5RIC B TRERBHCEXERCRET
B o tc, BIERSEIZDT EM BEfT# I B\ T
ADHMBRSE & FPrERTRL, SBERYSECE
TIFPBROLENEL B D LIZE N> T, EM &5
I COLB TIREMERE, SHEs bERRE/ITRD
Lo e,

TFRERESRERRZE <13, EEBRIL EM #5157 1.02+0.26,
BEH 1111037 L RGRIBRTERZR L, Thowd
WLEEHLEOM I EBEEIRD Ld o1, Ras b1
12 CB 3BI0ARTIEH 5, 3 » ARO EM #5 Tz
BEDNERIC AL E LTS, L LAIBAERRER
BOTEZORRE L TBEMICIHE LB D L ER
ha,

Zhiex LEAR-RERIKR SR 1.16+10.62, #54 0.
58+0.39 & HERE T Z R D7 (p<0.01). luminol-
dependent chemiluminescence (% luminol 23E& 1k & h
BRI HHETAZ LEFIA LS DT, FHFERAT
ELEIhHEEBRRE (0O, H,0,, OH-, '0,) 0E
HNHEE R DD, FHEOBMEL D EM BFHROBERIC
Lo TEAShBERBREROEXIIH TS & LA
REE R, BEWCEE I hicZh b OERBRFL,
MRS ESCTEREBRCEELS 25 LEbATE
p1, EMIC X A EMBRFOELEER TR COREE
MR D —RIBEDIEIC DR b D EELBRD,

—7, BEDHFHERBEFZD elastase HFRMYKE i
BEOEELFRTHZENEBIh T35, EM BEY
FHT Wi W8S T SEREAE B3 © BALF 28/ W
elastase {EMZXRL, FOERIFFHERERDSDTH
B EHHED 2, FEAEMF IR 5 2 DPB 7n & L Rk
i P. aeruginosa B&Geis & DRSS T SERRPE %
2475 cystic fibrosis I2 &\ T d, BEDEEN ST
e elastase LIFFEREED & DAFLTH D &\
SIED BB, £ I THEBIIRMMA OFHRIRERD
elastase I ICRIET EM &% in vivo & in vitro
DOFHFIEEVTHRE L, ZORERIZEFE R 148.9£70.
9mg/protein 12t L EM K5 BEHf 193.4£112.7mg/
protein L BETH h W EHIMHB R\ IE EBEME & e 5|
LD -7 h, FRSHHBERCEVCTERERREF
hER DA E NI HEEE T % elastase BIX EM # 51 X
o TELIRED bRV EWIERTH - T,

LL, REOHBELSWTREMEESLTE L
macrophage 2 HEAEI N B IL-112 X » THIBM Y Z1T
TolFehER A 5, & 4 @ lysozomal enzyme D3 EH &%
ZEBRMBRTVBY, Tk, IL-1 R X B
hER elastase U I 9% EM 0 HER R BFE % in



(702) &

vitro I3\ TR L, Sug/ml DEETEM %L
T e, EEHRHRRE 80.7£16.8 % control, EM #5- 8%
#65.2+32.6 % control & b i< EM EH MBI tE~F
BT AHH S h T (p<0.05), BHRBREL D b
BEBHOFVIHERIK & EFENCD - e HEREICE
BERRD T, FH X BFFHER» B O elastase
Bt 3 5 &R E R E R, 2O EM I
X % elastase KHEHHOBFCOWTEARHTH Y &
BT ET S LEbhs,

FFRER X b B & fuic elastase XIMEFTIRIZE A
L free DIREBTRFEERT, AT 72 £ D elastase in-
hibitor £ 1 1 DEIGTHET S LI X HY RELI L
TWhEEbhTWA®, ZZCEMESBEMED
elastase EEMHEIER o CiRE Lic, EM RS E
ERF 37514.6%, EM # 5 BEF 42.1+6.8% & WEHEIC

BEIR» ST ODWThEERBR EERTE
ExRL, ZOBEEHELPEL KA hTERILE
i & 7z - T\ 7, elastase inhibitor 121X &y ~AT DAl a,
-macroglobulin(a,-MG), inter-a;-trypsininhibitor 7
EDp A, FhER elastase iext T B EEEH T D
90%LL LD a-AT TH B EEHLI T2, EEFEDE
BRTHH - AT HiE L D BIEEECIHFEIEE»HEE
L7z &b, EM #5BEOMBERICH DL elas-
tase {EMEIX -AT KEHLITWB D EE 27,

LlEDz &b b, EM OfFREF O—i & LT, iFHER
W T OIENEERR LIS, HFHER25 D elastase Bt
O, & BT elastase {EWEEE T 5 a-AT DEA
FLERBED bR, ThbD I EWBEIEDH TR
HEEUO KR LEREEOBIICELL, BRS
DRRBIZB V- CHERROBELB LI 2b D EE %
bhic,

S ENTEER O EEBFHE, B iFPERICER Lico T,
F L EERBROD D P. aeruginosa EHIZ DO\ NT D
BT el e w72y, EM 2% P. aeruginosa ® elas-
tase EAZ DIMEIL T B & 55 3% H, EM A3
TBEAGR X OFEAOTE KT 2 MHERTER O
NEBOFETHH LBbh s,

L2, SEOHERS ETESAHTH - BHT
SOEREYHE X+ %5 EM REMbEEE O F R 75
D—W LV BEHFLWAMREBLbOTHY, BDHT
BEODHZELEEZLRI,

&

18 HE T KB R 53 5 EM RIS 5 Rk 0 1F A
BRI DD, EM 85 83 O S AP B, i

B

= B

HiCHEH LR % TR,

1. BMETRERYERE ORMMF O QMRS X
U5 E L EM 5B W THEERELRRD 7o
7z,

2. EM #EBEZ s\ TITiEELE (chemotaxis) 1T
BEBEREAEIRD Lo, BER-BHEHE
(chemiluminescence) ZEMETH -7 (p<0.01),

3. ¥k elastase BEIX EM B 5MBIEEWTCEHE
ZIRD D5 o, in vitro 1LksiF 5 IL-1 BB X %
Bk 5 B @ elastase B H IC 5 L C ik EM (36 & /e )
#HEAERLE (p<0.05),

4. EM#B5BEEBMFEC L % elastase PIHIIE e 138
SHENEMTH I B EERCEMETH .

LlEdb, B TRERPMESEECEM 25752
LIk W FRERE Sk A EEMOREIRTOEMEE
T B LIk b, BRPNEELSLLIR TS
bDEEZ LRI,

FRLDOEE X, 63 EHHARPEESES (RED
CRTRELE,
Ei| iz

Fxzsedhich, HEELERMEELD L
BER=#FEHBL T, MM HBELE
) ELAERREKRE 2 AN ERNHEREE, R
EXFEREZHERE BHBCLL ) BHKL X
T AR ED B THIc ) B afhine & E TR
HEEEY LCHEE E LESERAMEEXSEELS R
B b OCCHERVE S0 L OMIEE A ME F LERE
XSS 2 R HEBABUT#AT, =585E—BF o m#
OEXETET, S LIKBEBIECCHEERED
M RSB L T

X [N

1 BARKEF, =¥HE—  BESERGEDORE & RR
4, MEEERORES, 5531 @ H ARRYES b B AR
HEBEY T4 b v v HED Y abeE, p6, 1988,

2) BAKIF, =LB—EB, =%iE—, ERHM, FiE
witE, RAER Bl TSERYYEIC KT 5 Eryth-
romycin EHLEREORE —F— | Amoxicil-
lin & OXfth, RBRYERE. 60 : 37, 1986.

3) BRI, = LEIB—HB, =%iE—, ERHMN, FEF
fF, REER @ B TERREC ST % Eryth-
romycin R L EREOBRF —F
Pseudomonas BeFeB1 b & T, BRYIERE. 60: 45,



18 i T KERRYE 153 % Erythromycin R #5588k D R B3 5 Brge

1986.

4) —MSRB, BREA &, PHEE AH==58, &R
FORI, MME=EB, KF—R, TAEHE, SREAH
H, AILRE, BRXEC . EFERBEERBCET S
Elastase £ 2D 1 v e £ 2 —DEH. HEESE.
22: 636, 1984,

5) WWETEHE, BAES, ME W, WOEF, BHFRE,
ErIBH B KERRESRED BALF AL
hop=7 A2 —EiEEEZOBRRKNERE. BES
BE. 26: 260, 1988. )

6) Suter, S., Schaad, U.B., Tegner, H., Ohlsson, K.,
Desgrandchamos, D. and Waldvogel, F.A.:
Levels of granulocyte elastase in bronchial secre-
tions from patients with cystic fibrosis: Effect of
antimicrobial treatment against Pseudomonas
aeruginosa. J. Infect. Dis. 153 : 902, 1986.

D BEAEBRBERE - MEEMEERERAYE FHMEE
B, BBANS5 EEHREE. p13, 1981

8) Fletcher, M.C.: American emphysema and bron-
chitis. Am. Rev. Resp. Dis. 90 : 2, 1964.

9) Nelson, R.D., Quie, P.G. and Simmons, R.L.:
Chemotaxis under agarose: A new and simple
method for measuring chemotaxis and spontane-
ous migration of human polymorphonuclear leu-
kocytes émd monocytes. J. Immunol. 115: 1650,

1975.

10) Schiffmann, E., Corcoran, B.A. and Wahl, S.
M.: N-formylmethionyl peptides as

chemoattractants for leucocytes. Proc. Nat.
Acad. Sci. USA. 72: 1059, 1975.

11) Allen, R.C., Stjernholm, R.L. and Steele, R.H. :
Evidence for the generation of an electronic
excitation state(s) in human polymorphonclear
leukocytes and its participation in bactericidal
activity. Biochem. Biophys. Res. Commun. 47 :

(703)

679, 1972. .

12) Hall, D.A.: The identification and estimation .of

" elastase in serum and plasma. Biochem. J. 101:
29, 1966.

13) =%kE—, BABEF, @ &, TIE—, XBAM
5h, Mi£EE, BHNER, ER ¥, ERHM, R
HEX  BETIERRMEEZE LT =) An~
1 > ik D Natural Killer MFER S 2 5%
oot RYUERE. 63: 811, 1989.

14) Ras, G.J., Anderson, R., Eftychis, H.A., Koch,
U., Theron, A., Vanwyk, H.A. and Olivier, L.
R.: Chemoprophylaxis with erythromycin stear-
ate or amoxycillin in patients with chronic bron-
chitis-effects on cellular and humoral immune
functions. SA Medical J. 66 : 955, 1984.

15) LEpgiiE, AKEE, KINEA, FlLHEZ, SHEIL
A £MmFIE X % chemiluminescence — £ il &
RO S - AERMERE, EFDHP%4H121: 968,
1982.

16) Evans, R.: Macrophage-mediated cytotoxicity :
its possible role in rheumatoid arthritis. Ann. N.
Y.Acad. Sci. 256 : 275, 1975.

17) Werb, Z. and Gordon, S.: Elastase secretion by
stimulated macrophages. Characterization and
regulation. J. Exp. Med. 142 : 361, 1975.

18) #BMEzBh, SAER, AHA—, XEF=F, A
& B IHLVERNREEX=7 25 - REEE
T 5 ARG, ERRAREL 28 725, 1984,

19) Ohlsson, K.: Neutral
granulocyte. III.

protease of human

Interaction between human
granulocyte elastese and plasma protease inhibi-
tion. Scand. J. Lab. Invest. 34 : 349, 1974.

20) =%#E— : Erythromycin £ A B3 5 B RAY
WEt. REFE. 40: 490, 1989.





