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Abstract : The present study was addressed to analyze the clinical features of chronic
lower respiratory tract infections (CLRTD) due to Pseudomonas aeruginosa in relation to
bacteriological findings as determined by transtracheal aspiration (TTA), and also to
evaluate clinically and basically a long-term chemotherapy of erythromycin (EM) or
clarithromycin (CAM) against CLRTI.

The following results were obtained ;

1. The isolation rate of P. aeruginosa among the total isolates from CLRTI patients by
TTA increased year by year. As predisposing factors to exacerbate in CLRTI caused by
P. aeruginosa alone, the early colonization by P. aeruginosa in the airway or immunological
status of patients was very important. Mucoid P. aeruginosa was more important as a
persistent infection in CLRTI than nonmucoid P. aeruginosa.

2. A Long-term treatment of EM benefited patients with CLRTI due to P. aeruginosa
from improvement of purulent sputum, dyspnea on effort, and decreased PaQ,. CAM was
able to substitute for EM when EM was not effective for CLRTI deu to P. aeruginosa.

3. EM inhibited biofilm formation in culture of human epithelial cells and P. aeruginosa.
In patients with CLRTI, the administration of EM or CAM enhanced the IL-2 producing
ability of peripheral blood mononuclear cells (PBMC) and also elevated serum I1-4 levels
in the early phase of treatment. Thereafter, the IL-2 producing ability of PBMC gradually
decreased and returned to the levels of healthy controls.

The above are new findings on the clinical features of incurable CLRTI due to
P. aeruginosa, and beneficial aspects of treatment with macrolides.

Index Terms

Pseudomonas aeruginosa, chronic lower respiratory tract infection, transtracheal aspiration,
erythromycin, clarithromycin
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WAIFEE L KERED DK I RT3, T/
HOUMEERPIEERGETH BMK L LTRET S
A, [ERBERIOE AENMSEZ KPR EINRE
OB TRERIE L LTRET 5. BrgEoik
IR AR M T B R E (X RIAM 7o ke R & 7o W JEH
CHEETTFERRTH 54, KR ZORBEHMC
B L& i3, FRBOERELTECE SV
WRTREBREE DML IN TR,

— R IR R RRGE O BT TP ESGE - T
HREETET, TIECHET 2RAEDIERRRE
DEEILHEHLH Y. FICRIBEE I ERE D ECES
< EIAL L RT3 < W b D ARE 0 £ B 5 YR o TTRE
HEEETE I\, KEO T KIERRGE O EBRT
CRRHELTHS. I CAMR TR EKEREMED
HHRPHETREOMBE Y BEERE T ARIER5 L
(transtracheal aspiration, TTA) % A\, A CREIER
B L BN T RERREOEROMTETT 5 LIk,
REEEESE TRERPIEDIREL L T~27 e 1 F R
PLEEZE erythromycin (EM), clarithromycin (CAM) ®
RS SREOFRME EFERABF L 2B, FLuem
REBl-0cHET 5.
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1) BIREMEMN T RERRGAE DFRRE
1) BN TRERRLEIC R T 5 REEE H LR o
A) W

HRTBENE RS Y E T 5 B T RS RGE S
T19784E 12 A 45 19934E 3 A ¥ T4t TTA %
JEfT LB &4k L7 361 BT 5.

B) FHE:

W TR T SRR 1© EM 85 2 BIrA 3 5 LA
D 1978412 B ~83 43 A &, ThlE% 5 FEHIslT
78344 H~884E3 3, 884E 4 A ~934E3 3 L D 3 1A
il ¢ TTA £FHE R T 5 FEEOBH LR KD,
RIEEGH LR OHER ##5 Lic. TTA L, FIEEH%E A
EFva—- VERCHELFPRERETE2 1% Fs
1V CRFIREE, 16 7 — O == o — 5 BIRGES ©Z&
FILAET 2 KERNICED, Rtk EE 50 ml OHESER
G LKREAS W R RS, BRI BREEREE
BIBEKAE—ZEBL, 7J AR ) 558 LTS -
BESEEE L BFT - . B5E BTB kb, B PEA £
i, EMPRFIGH, F 2 =L — b 2FEH, BHK 2K
By, gentamicin 78 % 7 = —E:H, PPLO B
7z.

2) BEEEENE TRERREC S HEECEST5E

ﬁlﬁ —

Hoowks

REFREBFICEERE, TiobbABCRENEl
THRHSE D DY, CORUBEOERTEH L.
A) X%

HNEBEHCREEREEHF L, TTA CRIEEY&
H L 7180 TR RRESEES 40 61 69 [E], Bk 21 41, &tk
19 B, ¥4 61.8 5%, OV AMIMSE L4 (diffuse
panbronchiolitis, DPB)16 4l 24 [H, &4 #3E4E (bron-
chiectasis, BE) 14 %1 20 [E, ##:%.% 3 4¢ (chronic bron-
chitis, CB)10 #i 25 [E'CTH 5.

B) FHik -

EREE & 3BIfRT <, fH 4 OERICHEEE X BRICHE
INUERIRFT R & U TR R EE « SERT ROE(Ly
B S R B ETER, FectEIRtEETO s B Bkt
B —E TR RO LB 0 4 Io\ B 2 IE A IEE
LEHEL, o O0RHTO TTA HRHERER % ik
L aMHEECEE L ERA R L.

3) &= FEGIRERH G ORBORR

BEEO = v = —HRBICIZ L2 FHEI L2 FE
L DZUREHIFEAET HH, BRI KEBEETH LR
hp A=A FIGIRERIG) & RRR & OBIE ARG L.
A) x5

W&k TTA BEURGEEEE T - = 1 FEGIRE 2 H
U 7R 2R R AE /3 20 1 33 [B1, 5544 10 41, otk 10
Bl, FHERH 8.0 TH 5.

B) 7k

s FEGHBE 2 H LR RESEEONR, [
BRHEE, 18 T KERYAEIE B EIIS© O IR
fE%, TTA THFa=a4 FERREZHRE L PERER
HeRE B 33 BI(5B % 20 61, 2otk 13 4, SPHFR 62.3 5
46 [ & LB U 1o RRRBE IS M T KB RRYEE C DR A G
D &= A FEGEE OB RS KR L.

ID RREMEES: TRERPECHTH~7 r T 1 FE
R SR 0F Bk

UHE B TRERIECN T 5 ~7 » 54 FEE
5 OHROBRH BT o TEed’, BHZBIBFTFER
R EINRIREHEE TRERPECHTH~rm T
1 FEEHEE OB B OBER % quality of life (QOL)
DEEL S TR L.

1) EM RHIB5-HE O R IRIIZHR Ot
A) 3t

HNEFBER L EOREE & 55 ERETE T E #
(dyspnea on effort, DOE) & #3F 2, ERIMFAESE
(Pa0,) DIE T % 788 7o R B 18 M T K REYLAE 9 B
T, BHE26l, 76, FHFEET72.85, DPB 54,



RIRE MR T S RSE DR B & R BE 3 5 BRI - ZEBEROBTSE

BE 4flTh 5.
B) ik

EM 600 mg/B #7132 1200 mg/ B &2 & 0517, #
LSR8 A AL 64E8 W ATH o7 BKEBOE
BIIEERE, Pa0, TTABHETHT, BERDEDSH
TR HE CFER, 6 L T\ 5 response score(RS) %
FAusie. BeE, DOE, PaO, ¥ Fh FhZEHHE -t
- RHE - BB Lo 4 BEERS LTS, 2, 1
0 REREMLAbDDBMERS &L, BREDHRIET
RS 9 m& &R, 8~4m&EL, 3~18220F%,
0 AL & Uiz, QOL DFFffiic ik EM ¥ AT & g
LCREDOMRE L EFHEEOEE ¥ 2hTh 4 B
CX4LT3, 2, 1, 0 ReafbL b oniEfis
QOL score & L, QOL score #%6 S &ZHYEE, 54
REHE, 3« 2852008%E, 1 0EEREELLT

QOL nHEEZHIE L 7e.
2) EM FEARZPIC3 5 CAM RIFH 5RO IRE
R OBE

EM {BEXERCRWES S —ScFET 54, h
BOREFICH - e bk E LCEM LA 14 BB~ 2
r 7 A F#Eo CAM O RRG#RAS5 7.

A) x5

L EM #5501 b b b EBREIMAE & B4
Wepe & D3ERD b, RS IC X %¥E T EM B G #
DEEN B 5 W ERIKBR O 7o\ R IBEE B T R
HAE 8 BT, BYELH, Lotk 74, FIHEM ST, K
£XDPB 44, BE 34, CB 14, EM #5&1% 200~
1200 mg/ H CHREHHEE 2 ~ 9FETH 5.

B) Jitk

EM &1L CAM #% 200 mg/ H % 7213 400 mg/ H#&
nEEL, ZoFHAER%YEE, PaO, QOL THEL,
REMED R L7
ID BREHEE TRERPECHT S5~ r 51 FE
g5 EEOF B

~7 w74 VEOHEILNOIER % MR & BEEA
L oW bR L.

1) EM OBIEE 1 A+ 7 4 & 2TURHHIBE DR S
A) Bt

B B B PR 2 Bk Pseudomonas aeruginosa N-
42 23> Hooke HDHED WL CHE L BERZHE
EREBTs2 2B vik. ThbbBREBHECN -
nitrosoguanidine #fFf S ¥ RERZIU LRIk FE
L, ceftazidime & imipenem/cilastatin & % F\~C 37
CHFERE Y RE Lo, replicalbick b 25C D& =
r=— %R LEBLEREERERL, SHIRZDFTIT

(109)

CTHEFEREKL Helastase, exoenzyme A 7t & D
BHENBERYEE LB IEREKR(Ts25) ZFR L CEER
Rz, Ts25 D T bABRELEBITBHKROR 45 %
THot.

BEEMRT e P FENERZEROMRT, K&k
Bz ek 2SE L L fe & F v #E glycoprotein # AT %
Ishikawa #ifa® & A7z,

B) ¥

Ishikawa fila% 24 /OCFEE 7V — P2 104/ ml DBE
T 5% fetal bovine serum %<4%r 1 ml ® minimal es-
medium (MEM) & 3£ 12 A #1, confluent
monolayer 2NERK &b ET37C, 5% CO, FTE#®E
L7c. Zo%% monolayer % 50 xg/ml @ mitomycin C
(MMOC) ¢ 37C T 30 ZHELE L5 e dt%44, MEM T
24 BERIEESR UERICHA V.. &0 MMC 4LE Ishikawa
Ml % 10 % v P FEEMAE L 107 colony forming units
(CFE D Ts 25 Bk &t MEM & ©37C, 5% CO,
N 24 RifSiEs#S%, Hank’s balanced salt solution ©
B LI B EERHRE L. EM (0 ~5 gg/mD¥ &
V10 %t b MiEEE MEM T bicig#E L, MHZER
# 8 < microcolony D B K B & B £ L #. mi-
crocolony BOEEIXEILKIC X AAHEBERET L&
ERF LI sHERT, ZHEOFHELYRD. A
A7 4 L AROEEHOBEEIX, microcolony EE
#, monolayer % 0.05 % Triton X R CHMRE L, F
MBE XL, &4 OFFYRE T tryptic soy agar I plate
LT 25°C T 48 Wrfdiss&tt CFU B &5 L 7. & 7oitk
k% glycoprotein, elastase, exoenzyme A DEE%
vy oy FMERBESKKEEY X bfTo 7. glycoprotein
DI EEIEEEE B 5 M NaCl % 50 © 1 0El&iinz
20000 G T 1 RffEE O, O EER 95 %= 7 —1%
Mz, v 75 vROWEY % 5000 G, 40 HHEoEHCH
IRL, 5%=% ) — A CHRSCHEELCIOXER L L
7o, BB elastase 1% Nagase Biochemical #f, exoen-
zyme A 1% List Biochemical £ R % 6 H L 1.
glycoprotein % \» X elastase IZ ¥ 3 5 #1 & 12,
Freund complete adjuvant (Difco #:) % i\~ CBHEE
CLIRRROIME X b REBIE TR g s =7 ) v
SENS DEAEA A vz vn< 5 7 4 —CHBE
L7z IgG Fifd & iV 7z, exoenzyme A ITh3 5Hiki%
List Biochemical #®#1 exoenzyme A Hifks% A\ 7.
CHhHORBHRER L ThZhofikt A Tr Yy v b
FEERKIREIE I 310 5 EEMB L FR LR h O £%
HEEE L.

2) EBMTEERED~7 v 54 FEREICI ¥ 1

senitial
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b AV ADEEDKR
i) RRYMEZRSED IL-2 EEERE~DBE DK
A) %

&M T RERESE 15 61T, B 6 4, ot 9 i, ¥
F# 50.9%, DPB 4 %l, BE 74, CB 4%, #53&H|
(2 EM 235 i, CAM 2310 $1(5 % 6 #lix EM Ejif5
Bl DEFHD, HL-8i1x EM 25600 mg/H, CAM »
400mg/HTH 5. 7ok EM %71 CAM #5 28 HE D
FERBIRIIRS 4 B EOEHHIH 1341, 1~ 3 Ho
BRI 2 GITH B.

B) HE&

~3 ) VIR IR I 2> 5 Conray-Ficoll HLE & 0>
ECEERSEEZSEEL, 1 X10°M@E/ml &725X 5
RPMI 1640 < % L 7= fl B ¥% & ¥ 200 1 1= con-
canavalin A(Sigma #)20 xl #¥%IM L 37°C, 5% CO,

TC 24 BsfEIEEE L. Z 0EEE EB P o IL-2 %, Amer-

sham Japan # DR OELE [1-2, #1IL-2 Hifk, 1251 &

FHIL-2 5B\, v ¥4 v FEICX % radioimmunoas-

say ¥ CIL-2 EEAREEREIE L.

I _

i) ImiE IL-4 OEEHORES
A) w5

B TSOBERRSSE 17 #IC, 5% 841, &t 94, T
4 55.9 5%, DPB 44, BE 84, CB 5%, #53%
X EM %6 i, CAM 28 11 $1(5 & 6 #li EM REI# 5
b DOEEFD, #E5EIFXEM 2 600 mg/H, CAM 3
400mg/HTH 5.
B) &

EOSBEL CEEFOIL-4BEY e + IL-4 8
%€ enzyme linked immunosorbent assay(ELISA) ¥
» b (Intertest-4 ®, Genzyme #) TH v F A v FEEIZ X
% ELISA 3 CHISE Lic. Z0FEED IL-4 O FIERRITL
45 pg/ml T, FIEEE G HHOLELZ OfEL ETH -
7o THEG, Btk 36I, Zoik 4 4, TR 61.6 5%, DPB
4 %1, CB 2 4l, BE 141, #5%F#12 EM 23 4 #i, CAM
P 3HFICS B 141 EM BRI 5B 5 0B EH) T
L7 THE#SIOEM %7212 CAM #5 28 BEDIEK
RIEFIRS 4 BUEOFHFITH - 7.
iii) EM Rii#E5Hlo EM # 58 & IL-2 EE4fEE D

Pseudomonas .
Moraxella aeruginosa  Haemophilus
catarrhalis, parainfluenzae
) Streptococcus a—Streptoco.ccus. spp-

Period 1 pneumonige \ Neisseria spp.
Dec.1978 - Mar.1983 Ha;lmophilus Others
62 cases 117 episodes influenzae

20 species of bacteria 283 (g) | 152 | 110 63| 99 |84 | 125
Total No. of isolates=192 :

Period 1I

Apr.1983 - Mar.1988

87 cases 129 episodes

28 species of bacteria 35.6 16.5 - 19.7

Total No. of isolates=236

Period II

Apr.1988 - Mar.1993

75 cases 115 episodes 3.8 197

30 species of bacteria 20

Total No. of isolates=182

Fig. 1. Annual percentage of bacteria isolated from TTA specimens of patients with
chronic lower respiratory tract infections (CLRTI) from December 1978 to

March 1993.



RIRE AR T ROB RS ORI & 1B BE 3 5 BRI - ZEBRRT %

BAtRD®ES

A) x5

EM 600 mg/ HRIH 5RO ERPEE LIcEE TR
BRGLE 25 BT, ik 14 61, &t 1140, P35 61.8 5%,
DPB 11 #i, BE 74, CB 7 #l, EM #54HX 1456 »
A~8F67»ACFH5FE4L A AITH 5.

B) ik

EM # 5 & R MBEERSE O IL-2 ELRE L D
B EHR L. '
IV) #Er=aoas

ABFE C OME SRR E X paired % 72 1% non-paired
Student-t REX AV, ERES XRBETHBELHEL
7o

154 18
1) SRR M T SEERE DG

(111)

1) B TREREYE R 31 5 BEER R Fig. D
19784 12 H~834E 3 A, 834E 4 A~884E 3 , 88 4F
4A~BEIADESFERMELThTHE 1, E21
$FI3HET 5L, FHHTOLEEDE~NREBERIC
R 5 RIRERHER O LRIE 1 I8.4%, #H2H
311.4%, 3PN 23. 1% EHMERLE. —H, 1
v 7 = v FIRE & AR o & R IR B
{EIEIPAENSY (el

2) RBEEEE TSERPEOAHEECES T E
A

HRETREGI L DB H B VAR B BE SR HE A% 27 31 42 [
(60.9 %), RIREE & MFRHC B 28 U - BRI
18 6127 [E1(39.1 %) TH o o SHEHEEHID 19 41 29 [A]
TIHRIBE B MR 2 12 61 15 @ (1.7 %), ERERE
239G 14 [E1(48.3 %) TH o 7o dd, FEAMBEEL D 28 4l
40 BT BB A 20 41 27 [@(67.5 %), EEERH

Table 1. Comparison of the incidence and prevalence of P. aeruginosa between the monomicrobial infection

and the polymicrobial infection

At an acute exacerbation
phase

At a non-exacerbation

phase Total

12 cases
15 episodes (51.7%)

Monomicrobial infection
of P. aeruginosa

27 cases
42 episodes (60.9%)

20 cases
27 episodes (67.5%)

Polymicrobial infection 9 cases 12 cases 18 cases
containing P. aeruginosa 14 episodes (48.3%) 13 episodes (32.5%) 27 episodes (39.1%)
Total 19 cases, 29 episodes 28 cases, 40 episodes 40 cases, 69 episodes

Table 2. Microorganisms isolated together with P. aeruginosa as causative agents for

polymicrobial infections

Combination of organisms

Non-exacer-
bation phase

Acute exacer-

. Total
bation phase

P. aeruginosa + H. influenzae
S. pneumoniae
N. pharingis
a-Streptococcus Spp.
K. pneumoniae
Micrococcus spp.
Bacteroides spp.
M. catarrhalis
S. aureus
Serratia spp.
Eikenella spp.
A. xylosoxidans
S. pyogenes
C. pseudodiphtheriticum
Citrobacter spp.
Aspergillus spp.
Candida spp.

4 episodes 1 episode 5 episodes

3 1
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23124113 B1(32.5 %) &, AMHEEcERERL S
WMEE 233 B iz (Table 1). EEEKRHEFICOFIER
L ORFRHEL, BEEERcES v r=v¥FEE
LIRBRE L MO X 0 &<, FENHEEH cIEER
MH T & DA S Tl H 252 7a b - 72 (Table
2). — 77, S BRI 2 Bl U 12 41 15 [@
TEHHEECEE LB LI ERYRNTS &,
T AN AERIC B ERBERCE SV CAREEEL -
FEGIAS 361 3 |, flEE 2 HHEREMS A ICRIBEICERL
RUTHLEBNREHOREFAN 4Gl 4ECH bR, Th
B LS o BRI IR B A D 5 61 8 [EI3 24,
BIBHE AT » A VEEGEHCBER - EREER SO
HEBEA S L OMERITH - 7o (Table 3). BEZRBEL
DEMEES D 4 Gl ENCRIEE O RLEN L, 1
v 7=y FREH D HEREARCRREECETRL
7K 1 AN EBEEY &7 L T\ 7z(Table 4).
Bl U2 IR Tt U 7o 1B T KR GE D S MR

¥ o —

BRANCER L, ThZhoH8EFOEKRERY R
3 &, Case 1 3RREFRELPCEMEEL S 2L
TTACEBEE LA v I L=V FEEEPBE L
(Fig. 2a). Case 2 W RIRERERLFIC EREXER
BEMEEL XL, 1V 7=V A 1L RHEM
DEE EA DI (Fig. 2b). Case 3134 v7r=
VYREIC L 5 RERRICTHEE RS LBRKER D%
ERRID, TOBRELCAMEELY XL TTA T&
BE~DOEAZREHER L -(Fig. 2¢). Case 4 3BER
FEBERECS BEIBRE AT » 1 FERORIE SIS
T, FBRPrAEEEY XL TTA CREE B
BH L7 (Fig. 2d).
3) &= A FIRIRERESIORE

TTA T =1 FERIEE 2B H U7 %S RRGE 1T,
33 [EH 32 [E1(97.0 %) 1 EBMETRERGUED L < IXFE
DEMRECHIMRTH Y, BHTIBERLEIED v
BIERRBI 1 E(B.0 %) DAETH oz —F, FEra A b

Table 3. Predisposing clinical factors to acute exacerbation due to monomicrobial infection of P. aeruginosa

Host condition*

Predisposing factor No. Steroid Underlying disease
' administration Malignancy  Collagen disease
After acute viral upper 3 cases
i t; infecti 3 episod
respiratory tract infections (3 episodes) 7 cases 1 case 1 case
During the early phase following 4 cases (7 episodes) { episode) (1 episode)
the replacement by P. aeruginosa (4 episodes)
Unknown 5 cases 4 cases 2 cases 2 cases
(8 episodes) (5 episodes) ( 3 episodes) ( 2 episodes)
Total 12 cases

(15 episodes)

*There are some overlap cases and episodes.

Table 4. Acute exacerbation cases at the early phase following the replacement by P. aeruginosa

Age | Bacteria isolated Antibiotics Interval between | Bacteria isolated
Disease & |from TTA before . cessation thrapy |from TTA at exac-
(duration) R .
Sex | therapy and exacerbation erbation
. . ) SBT/ABPC (14 days) ,
Bronchiectasis 59 F | H. influenzae AMPC (14 days) 2 days P. aeruginosa
Diffuse 54F | H. influenzae SBT/ABPC (15 days) | 10 days P. aeruginosa
panbronchiolitis ’ ¥y v ’ o
Chronic
L7 P. ;
bronchitis 51 F | H. influenzae CZOP (13 days) 34 days aeruginosa
Diffuse . LCBF (11 days) .
panbronchiolitis 65 F | H. influenzac CZX (24 days) 22 days P. aeruginosa




RRIRBA 18 M T SO RRYHE DR RE & W R BT 5 [RIRIY - Zpsrtae

BRIRES 1T 46 FF, 184 T SEREYE & FE O Atk HE
CAES i & % DT 3T E80.4 Btk s h, 18
T KB O o\ FICiRitg, B X ONhEERa
B 9 [E1(19.6 %) e E iz (Table 5). A= 4 F
FGIRE B BNTIE & = 1 ¥ TG IE B H Blic Hh 8 0k
HRHOBENRVERLAD D, FulZoBERERE
BBE DO LTI 8N T RERYUE D S EE b
BHEIFH EREZRD I (Table 6). & = A FEELE
HEORBREE I v 7 A=y FEENR DS, 3
&= A FIRIRE & B U CHEER A I MER 23D
7c(Table 7). JERMHEL I TTA THREEHRITL
7Bt T RERREUED TTA BB EEY 221 F
B o Jen a4 FRIBHIBIR CLHBT 5 &, REFE,
FHERe, RERBCIABCHELARER L -
(Table 8. 8% TRERBRIUES G CIGEEBRHAIO
47.5%h a4 VEIT, REFCRGEEYHE L
DPB ® 56.3 %234 24 FHEITH 72, BE &L CB &
ThHZhEh42.9%, 40.0% s =24 FEERADL
(Fig. 3).

ID BIREHEN TRERPECNT 5~ r T4 FE

TTA (P. aeruginosa + H. influenzae)
1991 b

Jan.
CAM ‘| [eam —
T
38 -
Body N /\ AA A

VA VAVAVATA R A R AVAVAVAV, V. WaN
Spum;ﬁm

P. aeruginosa

H. influenzae
WBC (1) 19800 7300
CRP (mg/dl) 173 0.3

Fig. 2a. Case 1 30y. o. Female Bronchiectasis.

TTA (P. aeruginosa)

1987
D?c, \ll Ja.ln.
EM
B sore throat
38 - cough
Body
temp. 37
o © I/ I/III/II////////// JI 77277777772
P. aeruginosa
WBC (1] 11000 6500
CRP (score) 6+ -
Influenza A (titer) 512 2048

Fig. 2b. Case2 40y.o0.Male Diffuse panbronchiolitis.

(113)

R GEEORF B
1) EM R 555K D HRIRAYZI R

EMEH#HEH IBICEM B LM _BES T
Pa0,, BB AR ICHE L (P<0.002, P<0.001)
(Fig. 4. RS AW -HEIRSFEHECIIEL 8 4, 2%
BB 1BIT, BRI EDEHRIZEI BTh - 1. MESE
FIZIRIER 161, 76t 8 Bl CilkEIL 11 BThH- .
QOL score = X 5 QOL DSl CI32ZM3E 4 fl, ke
3 B, R HWE 2 FICHEL EDOBERIZ T8 B ThH o1
(Table 9). EM E#i# 51 X 2 EIfER, BRGEEMEO R
HEENIFRD I8 o o,
2) EM 3B licxt3 % CAM EHIS Sk OB RN
R

EM# 5K & CAM cBEEH & D Pa0, 13, i 2
64.1£7.5 torr I LEEE A 75.3213.4 torr L BB
HEL T (P<0.05) (Fig. 5). BHEEIHTHE B L
TRETR 6 PITHD 2RDh. BWROMERTEER
BDIDIX6BIT, ZOHBEERENENLT L Roten
2326, [RMEDHE L oD 5 4 41T H - 7= (Table 10).
EM 235 CAM NOEFRIEEFH LD FNEN 6 5 A

1986 TTA(H. influenzae) TTA (P. aeruginosa)
Oct. \L Nov. l

[SBT/ABPC | [EM

TIPC

T [ —
38 -
Body
temp. 37
o 0 S e 022
H. influenzae

WBC (1) 6800 4200 9300 4300
CRP (score) 3+ - 5+ 1+

[P_aeruginosa

Fig. 2c. Case3 54y.0.Female Diffuse panbronchiolitis.

TTA (P. aeruginosa)

1991 Tul. l Avg.
L
EM EM
Predni Smg/day
T GPEX
38 -
Body AAAN A
ENAVAVAVAVA R A AVAAVAVIV VA
i V
50- m
Sputum0 _
P. aeruginosa
WBC (/u1) 13300 18600 10200
CRP (mg/dl) 64 133 63

Fig. 2d. Case4 42y.0.Female Chronic bronchitis, SLE.



114) BMoOoH

RoFERFAEEIE, EM #5HIRRITREE nfc
D TR BEREE RS Lcs, CAMEERIMO
HEELFER L0 2 flicid L, BEEEIEDS L
#-(Table 11). QOL O Ti%, CAM ZEFEH D HE 4
FBEOELIARBE TR 1 FIIRERREE Y, SkE
TSNS OB IS ATRHE O KL 5 FICRD D
iz, Lol 28z ibinl, > bABRFO 1FIEGE
=T X 7eds o 7o (Table 12). Bl b5 EM RIS E
PIEEOBIREM RS TRERRSE IR LT CAM &

Table 5. Incidence of P. aeruginosa isolation in the
respiratory infection upon TTA examina-

tion
No. of episodes (%)
Mucoid Nonmucoid Total

CLRTI () 32 (97.0) 37 (80.4) 69 (87.3)
pneumonia (+) 5 6 11
pneumonia (—) 27 31 58
CLRTI (—) 1(3.00 9(19.6) 10 (12.7
pneumonia 1 6 7
others* 0 3 3
Total 33 46 79

CLRTI: chronic lower respiratory tract infection.
*pyothorax, intrabullal infection.

D

B 5L 1L Pa0,, %okE, QOL iz DEi2 b 8 flk
6 BIDER) & HFE L. CAM B 5w X 5EIfERA=
FE R (B R T XGRS b Te.
D FEEEEE TRERECTT A~ r 74 FE
DYEFRERF
1) EM OEEE <1 4 7 1 & 2 TR IEIEE

Ishikawa fIfR R CRIBE Ts 25 ZRKIL, BE
Bt 10 H B CALAHZEEME F o BLE LB % mi-
crocolony (A4 # 7 4 0 B BBER 40 B/ well BEH

Table 6. Mono- and polymicrobial respiratory infec-
tions due to P. aeruginosa
No. of episodes (%)

Mucoid

Nonmucoid

Monomicrobial 23 (69.7%) 27 (58.7%)
infections [6] [16]
Polymicrobial 10 (30.3%) 19 (41.3%)
infections [7] [9]

[ 1=No. of episodes with acute exacerbation phase of
CLRTL

Table 7. Microorganisms isolated together with P. aeruginosa

No. of episodes

Microorganisms Mucoid Nonmucoid _ Total .
) 9 species of bacteria 15 species of bacteria 18 species of bacteria
H. influenzae 4 (3 1@ 5 (4)
S. pneuwmoniae 1@ 3@ 4
Neisseria spp. 1@ 2 (D 3@
a-Streptococcus spp. 1 2 (0 3
K. pneumoniae 2 D 2 D
Micrococcus spp. 1M 1 2 (D
M. catarrhalis 2 2 (O
S. aureus (MSSA) 1 0 1
(MRSA) 1 1
B. melaninogenicus 1@ 1@
Serratia spp. 1M 1@
Eikenella spp. 1 1M
A. xylosoxydans 1M 1@
S. pyogenes 1 1
S. agalactiae 1 1
Citrococcus spp. 1 1
C. pseudodiphtheriticum 1 1
Candida spp. 1 1
Aspergillus spp. 1 1

() : No. of episodes at acute exacerbated phase of CLRTL
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B L7-(Plate 1a~c). ZDORTEM i20.2 ug/ml O
ErbALF7 4 AR EIMFIL, 5ug/ml TR
L7 (Table 13). A+ 7 4 v 2O 2 fE
well FOEEMEAERBER OB R X hic
(Fig. 6). 3%%# LiEd o Ishikawa il bEALE IR S
glycoprotein &% 1 ug/ml LA Ed EM BE CAHZICH]
HEh(Fig D, REEOBENERTH S clastase,

exoenzyme A %2 pug/ml Ll kD EMEE cEZICH

HIh7=(Fig. 8, 9. EM ©-31 % 7 4 A ATYUR %)
&, Ishikawa 25 D glycoprotein ZEEHIEIZHR, $s
L ORBEOBG/NBEREATHHRIIVTHRE 5 ug
/ml ¥ CREKFRHCRD bhi.
2) B TRERPECKTE~7 54 FEEEDY
A bHAVNDEE
1) RAYMBEZRSE O [L-2 EARE~DHE

BWEHESI 15 Bk, =27 v 5 1 FERBEEOEETRE

Table 8. Laboratory data of the patients with CLRTI (non-exacerba-
tion phase) due to P. aeruginosa

Type of P. aeruginosa

Laboratory findings

Mucoid Nonmucoid
WBC (/uD) 7712.5+£1653.3 (19) 7468.4+2224.5 (21)
CRP (score) 1.5+1.2 A9 1.6+£1.3 21

P.O, (torr)

%VC (%)

FEV.,% (%)
Total protein (g/dl)
Albumin (g/dl)
ChE (IU/D

74.9+12.9 (13)
62.7+12.6 (1D
66.2+14.2 (1D
6.88+0.71 (15)

72.1+10.2 (13)
64.7+18.7 AL
66.2+7.7 (11

7.06+£1.34 (18)
3.82+0.53 (15) 3.77£0.42 (A®
452.4+115.4 (15) 418.3+132.8 (18)

Data are expressed as the mean=+S.D.
Numbers in parenthesis are no. of episodes.

Diffuse panbronchiolitis
(n=16)

Bronchiectasis
(n=14)

Chronic bronchitis
(n=10)

Total
(n=40)

Mucoid strain

[ Nonmucoid strain

Fig. 3. Comparison of the recovery rate of mucoid P. aeruginosa from CLRTI patients

colonized with P. aeruginosa.
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Pa02- Sputum volume
P< 0.002. ,——P< 0.001 —
Torr ml
90 100< |-
80 | 50~100 -
70 20~50
60 |- 5~20 [~
50 55
0
before after before after

Fig. 4. Changes in PaO, and sputum volume after EM therapy.

Table 9. Clinical effects of long term administration of EM against CLRTI due to P. aerugnosa

o EM administration Clinical effect Bacterio- QOL
ase
Diagnosis| Age|Sex | dose | duration | sputum logical
no. i
(ing/day)| Gmonths) | volume DOE | PaO, | RS | efficacy effect score QOL
1 DPB 73| F 600 72 2 1 2 5 good persisted 5 | improved
2 DPB 87 | F 600 40 2 2 2 6 good persisted 5 | improved
3 | DPB |58 | F | 1200 38 3 1] 0 | 4| good | persisted | ¢ |markedy
improved
. markedly
4 DPB 74 | M 600 27 3 2 2 7 good eradicated 6 .
improved
. markedly
5 DPB 87 | M 600 16 3 2 2 7 good persisted 6 |.
improved
. slightly
6 BE 78 | F 1200 71 1 1 2 4 good persisted 2 .
; improved
. markedly
7 BE 63 | F 600 41 2 3 3 8 good persisted 6 |.
improved
8 BE |62 F | 600 18 1 0 | o | 1| fair | persised | 3 | SHERY
improved
9 BE 73 | F 600 8 2 2 2 6 good persisted 4 | improved

DPB: diffuse panbronchiolitis BE: bronchiectasis DOE : dyspnea on effort
RS : response score QOL : quality of life
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Table 12. Changes in QOL after replacement of EM to CAM

QOL
Case Efficacy
no. EM CAM
* outpatient
1 inpatient « enhanced ability to stay outside +

» doing much work

« outpatient
2 outpatient « enhanced ability to stay outside +
» doing much work

« outpatient

3 outpatient s .
utpatie « enhanced ability to stay outside

4 outpatient | « outpatient (not changed) —

* outpatient
5 outpatient » decreased episodes of fever +
» expanding the range of daily life

« outpatient

6 tpatient . . . +
outpatien « expanding the range of daily life
. * outpatient
7 outpatient . . +
patien  expanding the range of daily life
8 inpatient - inpatient (not changed) -

Plate 1 2 : Normal appearance of Ishikawa cells
b : Initial formation of biofilm(microcolony)
¢ : Biofilm colonies(x600)
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EGAEG 9 GO R M B ER S IL-2 BEEAERRIT, 4Rk
BRI EE SRR L R L TR WERSS S R
(Fig. 10). ¥ FTRKEBRLMEISH TDOEM % 721X
CAM #5510 IL-2 B4 AE138.1+4.1U/ml, #4528
HH#TI14.6+11.3U0/ml L BECHEERELAYRD
7=(P<0.05) (Fig. 1D.

i) I IL-4 D%

Table 13. Effect of EM on biofilm formation in cul-
ture of Ishikawa cells

EM concentrations No. of microcolonies

(ug/ml) (mean+SD/well)

0 43+15

0.2 18+6 (P<0.05)
0.5 12+4 (P<0.05)
1 3+2 (P<0.0D
2 <2

5 0

At each concentration, cultures were done in quadriplicate.
Results were obtained from three different experiments.
Data are expressed as the mean=S. D.

5...
%‘ .
2
2 4]
o0
= *
= 4
g
&
5 3
N
o i
(=]
]
Z
2_.
<1
T T T T T T
0 02 05 1 2 5

*; P<0.01
EM concentrations ( x g/ml)

Fig. 6. The number of P. aeruginosa Ts25 coloniz-
ing the monolayers of Ishikawa cells in the
presence of EM.
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I35 IL-4 23PIERTRE T D » T FEFI O R ITER & —
BB IARE R REE & B U OB TR ARSI D S
&<, EM # CAM #5 1 7 AR I bice®
HEinL 7= (Fig. 12). I IL-4 2MAIETRETH - o184
TREREYSE 7 FlcD EM ¥ 7213 CAM #5850 115
IL-4 1% 118.8+54.6 pg/ml, #5 28 HE13 155.0+63.7

3 -

2.5

g 2]
)
&

2 1.5
2

£ - *

5

© 051

<0.1

T T T T T T
0 02 05 1 2 5

*; P<0.01
EM concentrations (x g/ml)

Fig. 7. Effect of EM on glycoprotein production
by Ishikawa cells cultured with P. aer-
uginosa Ts25.

5

35

254

Elastase (x g/ml)

15
5 4
<0.1

T T T T T T
0 02 05 1 2 5
*; P<0.01
EM concentrations ( x g/ml)

Fig. 8. Effect of EM on elastase production by P.
aeruginosa Ts25 in culture with Ishikawa
cells.
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pg/ml L HFETHEE L EH %25 » @ <0.05) (Fig.
13).
iii) EM B#i#54co EM #5809 & IL-2 40
BifR

400 -
3 300 -
)
&
<
g 20
E3
2 100 -
14
<05
T T L} T T T
0 02 05 1 2 5
*; P<0.01

EM concentrations ( # g/ml)

Fig. 9. Effect of EM on exoenzyme A production
by P. aeruginosa Ts25 in culture with Ishik-
awa cells.

20 —

10

IL-2 activity (U/ml)

.‘. [ J
sanee

I I
Normal control Untreated patients
with CLRTI

Fig. 10. Comparison of the IL-2 producting ability
of peripheral mononuclear blood cells
(PBMC) between normal controls
untreated patients with CLRTI.

3 _

EM #5448 & RIEMEZRSBE O IL-2 AR L O
IR A DHBIG=—0.46, P<0.05) 7%®, EM
DEEHE LR CIESIE EEFEH O IL-2 ELEOER
I\ ER R 7 (Fig. 14).

[ P<00s —
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g 30

g

e -

2
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S 20
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10

T T
Before 28 days after treatment

o—0 EM
o—o CAM
4&—A EM—CAM

Fig. 11. Changes in the IL-2 producing ability of
PBMC of the patients with CLRTI after
treatment with macrolides.
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T T T
Normal control CLRTI CLRTI at 28 days
after treatment

Fig. 12. Comparison of serum IL-4 levels between
normal controls and patients with CLRTI.
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[ P<0.05 ]
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=
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50t oo ufifiiiijf _______
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Before 28 days after treatment
o0—0 EM
oo CAM

&4 EM—CAM

Fig. 13. Changes in serum IL-4 levels of the
patients with CLRTTI after treatment with

macrolides.
16 -
14 J ° r =-046
. P<0.05
~ 12 °
g
=) 10{ .
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£ s o *
] [ ]
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3 s . e .
4 . R *
L ]
2 [ ] [ ]
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Years for treatment

Fig. 14. Correlation between the IL-2 producing
ability of PBMC from patients with
CLRTI and the duration of EM adminis-
tration.
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RIRE ORISR D 55, MEERGIIEEER
MELRE, BERRL ERENEIOET LcBECA
MRRRRIE L LTI R R RET 5°. —HABEOKER
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4«12 DPB, BE, CB 7t & 08¥ TRERGUFEIC R b
LIS USRS b U, %« ORI LIEE s
HETHB™. ZoBBEHOERE LTHEFDO TEERE
NHEREHEBEOEEY L oBEMNER L, B
HoMEEOREE F% < oPiEEKIK L AW CTH S
Z &, elastase, protease 7t & DEEIEEE « HEROE
1O A F 7 4 v ADTUEY T E OFIERIER & pi2E
FohTnb., Tk 5 G SEEEEE TSER
YeFE A~ DR DREL I T IERE TR AR D IR 2 A EE 12 23,
AEI EKECMAE LT BAERRCE LSRR, S
DARE DB OB TRAE & RET 5 IR e 2 & A
S\ e, KEOHMELFMICHT Lics 3oy

AT EKEOME OBEA S T L TRE O
EERETE, ERTBREORENTREY TTA »
AT, RIBEMENE TRERIEOHEE LRE, i
FOEUEEOERE & o1 FEGEEOBRE L 2
Lic. THIEAL? AREAWE LB TREREE
%35 EM RIS SEELEOF A RE S ¥, AHET
ERERIBEE Y TRERGAE KT % EM E5
BEEE OB L die, EM EERFIIHT 5 CAM
DRI EREDOHREHE L, FOIEREF L@ITL
7z,

DD FIEEMEENE T RERYGE DRE O BT

1978 Fi b 93 FEF COBM TRERYUGED TTA #
HHE%Y 5 FEC 3 Ps T CEBEERHE EROHER & X4
% &, TBFE~B834EIIL 8.4 % TH - I FIEBE DB
X 83 4F~88 FITiL 11.4 %, 88 FE~93 FF iz 23.1 % &
HEinkRDic. fEk» OB TRERIUETIIA v 7
=V FRE, MARE, SREO SHENTERHEE
ENBBO P, CORERIZT IS OME ORI
BEOBRHEHEERE L MCHEML, HYPES vy sr=y
FIEHE, MAREOMHEERIIETL TN ETEL
fo. CORBEBHEREMORRIEZ, HEEESCX
BB b D RBE ~ DB & 3R L BRI X B
REERGOHEY: L BT b h, B TREREE T
DREDREOEEMIEAL TWBZ L 2RET3 &
EZzbhie.

FREE LY REMETRERPEORBOEF i1k
BRI Th D, Thir B aMEERE 2hll
S0 LB E U 7-RE &\ 5 BRI B REINETE L £ h
FROBBL RIS = & HE LI, APETHRIE
B T RAERRSE O % 2t E ] & JE R E
Blesrd, FRPcoBBEEBEEER L OEIY
LI GBS T A ER AR L. FoREE
AR T O BB R I A E I i NS
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WHEE RS, TORBEEEZA v 7 r=v R L
FEREE & 23 <, RIEESHERLE L8N TSER
PFEDAMEEOERE L LTIALOEAEETHS
CEEHER L. ShicH L AWEEToORIERE B
K% 52 Bici@d iy, FOER & L TE FRIEEEK
BB Ty AV ARG L B EKERCHE T REEE
THEERDY, ZOBERTTE VAN ARRENEMER
BEoRROEKREE 2 bh, KIEBERBEEOEBHET
SBRYES CHERM T CE 2 SRIERECEL R
B2 ADRE WS BRI SEHEET 50005

b, TOBEEFETHTH B PETRNEEROBRREE
O EMEEC S LRSS 2 bhis. Shbo
FERDE S A Tled - T AR IR B B 2 HEES T,
EIBKEAT » 1 FEESRPBER, BUHEEO X 5 i
HBHEB L EOBEEUERAAREC X 5 2HEECES
LB B E B 2 b, MEvEinsl, &
B M 18 M T SR o MR, ORIEERS:
BBl A v 7 V= v FEECIIERE e & D EERS
T5HE, ORBEFRRESTY 1 1 2 EKERRE
BROBE, OME»LIEEOHH CRIBE LN
LCHS 7o BMHEET 5546, OBFEORBENEI
DEFERDBBEDAHRN DB Z RSN E o1
BEE B TS ERE DR E L LCEETDH
Bh, AP X b 20 MBI IIME O BEEERLEY
7 A4 N ARG ST B LM, BIBEA~OEER
HIRTEE D RERIEI T OTREE 03 D B IS T IREE
B cAMMERES 5 2 EVRREh, HILVWHA
ThiHEE bR,

Ric, BEEOF T A 2 1 FEGERE IECKk T
cystic fibrosis(CE) CHRIEBHFERR L, AEARECE
BT BT LTI B REREE 0 ER S h 5181 23,
AFCTI1Z DPB CTHRHEE N E - &\ 5 HE® stick
I X 5 PR BRSO RRE 7o ERE O FEM 7oiad i3 in .
AR T A 24 VEGGIRE D 97 % 1318 M4 T KB RRGE
TR &S h, ERCBE TREREED RWFITiREs
AEBH I hich o le. & IEEBICEBY T KERYE
DI WBITHHI20 BHH I hicdEs = 1 FERIER &
IHRBHTC, & aq FERREZIEL 21 FEICHERE
HTRERISECORLEEE LTI VEETHE EE X
bhtc. ¥7-CF CREGR7NIYERESI v 7=V
BN LB s = 1 FBIEBEERNAL, 20
Bosaq VRERRERNHET S LS B3, 204
24 FRANOELOBEFITELHEBE I h T, CF
DRBOEAILIELIZE 0 & 24 FEGEEO BB
PED L ENBH, AR B TRERLEDIEAM:

D P—

WEHCZa = FH LI EL 24 PRIGEERHES LD
BREMEICIIZEN T & FEGEERL X 5
B T RERRGE DR~ DO FEL, S5« DEFT
JFErag FEIL L2 FREBE, BEOBREE ZOHK
DRBOEAE ZRPCBR BT T o LERH B EHE
zbhtc. X HIEARRE CRIBEEEY T RERGAEF
¥ 48 %h s a4 FEIC, BEXCBTh A=A FHEHH
40 % I iz Enb, &= FEBERZ DPB
R ST Bl TRERPESEORRBRLE L LY
CEETHHEBHELM o, CFTaaA FE
BIBEE O SERLEFiE T 2B F 1%, AE O mucoid
exopolysaccharide(MEP), $7zi>% alginate /i35
KB EEME~OMNENIE L = 4 FERRE O pili
AT HNBFCHRGABER.ETHD Z LBBT LR, %
7z MEP 3z OB Z MR 2 HIFRERP <27 7 7
— 2 OB R CESM THEE O R 23 L
THEERTERVEDL EINBM, Ibicasaf VHEE
EEIIE A = 4 FEICHARTAS 7 4 VAR LR
T L, SRR 0PRSS B R EEE A R L AR
CBMELEYERET 5 2 L2 PR B S
£ 7 14 CF TOABEBREOHBIER L Shb. &
NOIBHETSERGYETO & 21 FEREE 0K
LR & LT RABRICRILT 5 035 B OB 2ABE
120, AETONKREREEREEY 1+ 74 1
AEY I ERTTCIRERTE D, REIHRVRERE
DR R & L ORRBORB R B LIcBI 53 5
FREMEAVRIE S h, RERERORKEREL T 5 Z &R
FEDIBRICSBEETHH LE 2 bR,

ID FEEEEN TRERMECR T 5 ~7 v 51 V3
DF A

BB MR M T S RYE IR i M T, AR
BNICPUREEEA 2R ONEE L2 S LT —Riv7
BEREIE DN D DR TR bICFHEE LR« ERSE
752034, RIPCmEL2EES LEEMET T
Bic bR B ENE bt o 7. L L DPB
CEM RIS SRR ER CH B Z £ AR
TRTHLERZINETHEECRETH - o FH2 1I;
EIh, FerooBE FTRERPECSERTHS
T ERBELAILIRN TS5, KPR TR big, GE
B RRBERR Y L 7o B M TRGBERRGE i35 EM R
BEELEOF AR LEMCEN T 5 BT, TTA T
IEE RS 2 iR L 7 18 o T ROBERRE I EM & R
LELZDRREHEE L. LR, EM B 5 o
£, Pa0, BB RHELRD, RS X HEKMZRIL
BHLL 2389 %, QOL % QOL score CEELL 2% 78
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UEBIFTHY, D LhbFEEERE TSERS
FECR 3% EM RPB S REOFHAELAL L E 8-
fo. L URIEEOKRERR 11 % LEL FRE & ofic
REERTRD bh, TOEARFIEEREECHTS 3
DG TR EE L BRI

DlEmbRREEEESE TRERPE KT 5 EM &
B G IR A A Rk Th B A, —IDEES]
ik EM &R B R R OB EFINFEL, itk
EM #BERT - CHREDER % & 0% ERT 554
L B5D. FITAEE T EM AFEEROBIERE 8
TEEBELECR L CEM AL 4 BB~ F
o CAM O EHEE AR HER, CAMBLEHIC
Pa0, DEE s L7 L EKE, HRo¥E L R0, QOL
DHEXRBIFER S L, RBEIEHTH B L27R
WEhic. ZhikEM BRI ORIERE B T KBRS
FEEX$ % EM iwgb 5L & LT CAM Ri#i# 5
EHEOFRAMEYHE S AL LB CH MR ThS. ¥
7= EM, CAM oE#i#5 i X » EEREIFA TSI

THFATIRD e o T ESREBELEELE X bl

D BIREEEE TRERLFECT 5~ v 51 FE
OIERER
BREEEENE TRERRE T 5 EM ® CAM 7t
EFOUEBER~7r 71 FERIBGREOTIMEDOR
B, BEE~OHENC LS 0EF TRV EIXE
noOEFOBIEE KT 5 MIC ®F4IE LBRER L
OIRHENLELTOHALNTH D, TR OB
Bl L BEME OmE L BT HBHERD . KT
TREDEFEYRANTBENT, <7254 FEDAA
* 7 4 v 2R B VER B MR & B & OWIE 2 B ENT
L, ARSI EETRERPIECOB/EDY A b
A A VIERIETEREBE L.

BIBE A1 4 7 4 0 2 BAEOKEREA DA 1
X, BEEBO glycocalyx N L TEWCRE LTERK
ENBHDT, BKTDOCFRAFHTHODPB & Dig
T RERGE CRIBE N RN B R A R LS
T 358FO—2L L TEFTERE IR TWSE®, Z0
glycocalyx & 43 % ik~ D& FEEE O pili &N
LEBRONBCHRETCHERE T, b
glycocalyx 12 X % ¥ « BRI 2. CIMSRE GO 7
ERREBEL A A7 4 V2 3—BlBEI 5%, 251
THEI NI A A7 4 v AROHE IR EHERERRE
EORMBOFERYZT S Lin, RINCKERT
CREE LRE OB 2 45E L B TR RER A3
T5 X5 b 7D, B FREREORBTRE
FERE COREBE D A 4 7 4 & ATEHITARIE ¥R
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to—HRELTBDTEETH»DLEx2bI b In
vitro TORBEE A A4+ 7 4+ VA DR IZEERER O
glycocalyx i€ & 2 BRI 0EENK & BRI, &
BHEEE A4 7 4 L2 LREE L EXMEE D
HEFRATEREIhS LB 2 bR 5. IF EM ® CAM
ORBEOMNZ LT H2HHMFARIREI LTS
182739 K2 CIE EM OFEE A1 4 7 4 v ATERIT
S35 e 2 M & B MR & o\E L, bRENT 5
BT Ishikawa fIADREER T AV RBE A1 4 7
4 v AEFARIER L. Ishikawa fifgiie + TEWR
TR Bk o Mifakk? ©, KB B CEAIh DR
W BEALF R MR 23 IR H I AU U 7 glycoprotein®®
RELTHUEERRHD, Chic 37TC TIIBE LB
BENERELARYRFE T I2RBREREELZEK
(Ts25)® AT, EM O34 %+ 7 1 4 23ISR R 21
L. 20#R, 0.2 ug/ml © EM ¥EEE 5 5 Ishikawa
#fE D monolayer LI I B A4+ 7 4 v 2D
L DR DEEHE & OB HFED, EM i HEFHE L
BENDRIEBE A A7 4 L ADMEIMEHBSIERDS S
EMMBEE I . ¥ EM IRIEE O BEE A BERE AT
HIERR 55—, e P KB EREEMELD O
glycoprotein BEAEZHFH T 5 & L BRI T 5 239,
ZDRTOEE FES© Ishikawa filanbELEI LS
glycoprotein & L BRIBE» L OEBENBERELE L &
WET S E, MENFRCHE IS EMREG ug/
mDTAAF 7 4 VAREIHSGRIERTH o2 &
25, EM OA A F 7 4 1 2B SN Ishikawa fliE
LM & OB THIERIcL 2d D EE L LRI
L #» L Ishikawa #ifa @ glycoprotein & IEE © & 4
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