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Summary : In order to establish useful therapeutic methods in chronic lower respira-
tory tract infection, the author carried out long-term chemotherapy using Erythromycin
(EM) (600-1,200 mg/day) in cases with intractable and chronic lower respiratory infections
for 12-41 months.

Thirteen cases with DPB were the subjects of this study. All these patients complained
of large amounts of purulent sputum and DOE, and had a decreasing of Pao,. Major
infected bacteria detected by TTA before therapy were H. influenzae, P. aeruginosa and S.
pneumoniae, etc. With regard to the clinical effects, marked effect, moderate effect and
slight effect were noted in 1, 10 and 2 cases, respectively, and 2 cases infected by P.
aeruginosa were both effective. Improvement of QOL was noted in all cases. The
disappearance of H. influenzae or P. aeruginosa was not noted by TTA after therapy. No
significant side effects were noted during long-term chemotherapy. It was considered that
early therapy is necessiated because the clinical effect is less in cases with elevated PaCO,
before EM therapy.

The acute exacervated bacteria which easily give rise to viral infections in infectious
cases by P. aeruginosa or cases in which bacteria could not be significantly detected from
the sputum were mainly H. influenzae or S. pneumoniae in 10 acute exacervated cases
during EM therapy. :

Much attention must be paid to the interruption of the administration of EM because
there are many cases where improvement of the transport mechanism of the mucous cilium
and of inflammatory findings of the bronchial mucous membrane could not be detected even
though clinical symptoms were improved. )

NK cell activity was elevated after EM administration, and EM inhibits production of
elastase from P. aeruginosa.

From these results, it is considered that this therapy is a newly useful therapeutic method
in chronic lower respiratory tract infections because effectiveness can be obtained by the
action of EM in both host and parasite.
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Table 1. Long term chemotherapy cases

Duration of

Case Age Sex Sputum DOE PaO, PaCoO, Organisms chemotherapy EM dose
No. (ml/day) (H.-]J.) (TORR) (TORR) from TTA (mg/day)
(Months)

1 48 M 100~200 m 53.1 42.3 S. pneumoniae 41 600
2 57 F 50~100 - II 58.1 41.3 H. parainfluenzae 39 1200
3 58 M 50 I 61.6 39.4 H. influenzae 39 1200
4 66 M 50 1 66.3 39.2 é‘.‘é‘&?&‘&%ﬁie 32 . 600
5 59 M 50~100 I 72.0 36.1 H. influenzae 29 600
6 39 M 100~150 I 55.9 49.5 H. influenzae 27 1200
7 74 M 100 )i 63.0 40.0 P. aeruginosa 33 600
8 65 F 100~150 it 67.1 37.1 P. aeruginosa 32 1200
9 79 M 50 m 72.3 38.1 P. maltophilia 20 600
10 50 M 20 1 61.0 66.3 H. influenzae 30 1200
11 20 M 20 )i 68.4 37.3 H. influenzae 12 1200
12 57 M 100~150 m 52.1 46.4 H. influenzae 26 1200
13 60 M 80 I 66.7 39.8 H. influenzae 16 1200
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Table 2. Acute exacerbation cases

Case Age | Sex Period to acute evacerbation | Dose of EM | Common cold symptoms | Season of acute
No. from institution of EM (mg/day) befor acute exacerbation | exacerbation
1 48 M 15 days 600 — March
2% 68 F 14 months 600 + March
3*1| 69 F 26 months 600 + March
4 19 M 8 days 600 + August
5 62 M 4 months 1200 + March
6 70 M 40 months 1200 + April
7 56 M 21 months 1200 + January
8 60 M 21 months 1200 + February
9 40 M 19 monocs 1200 + January
10 i M 335 months 600 — October
¥ 1: the same case.
Table 3. Clinical findings of 7 cases
Cases Age Sex Diagnosis Onset age B.L Cough (:;jg:;l) (]:})IO_?) gl;ill?ll,s,;rlz
1 43 M CB 36 0 + 30~ 50 11 H. influenzae
’ S. pneumoniae
2 69 M DPB 60 0 + 50~100 1I H. influenzae
3 77 M DPB 72 960 + 50~100 v P. aeruginosa
4 50 M DPB 45 0 + 150~200 v S. pneumoniae
5 60 M DPB 44 400 + 50~100 I K. pneumoniae
6 18 M DPB 10 0 + 20~ 50 I H. influenzae
7 24 M DPB 20 0 + 50~ 80 1 H. influenzae

CB: chronic bronchitis
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Fig. 2. Classification of the bolus movements on the main bronchus
and the trachea.
Type I : rapid and smooth movement, Type 1II : slow move-
ment, Type III : stasis at the carina, Type IV: no significant
change.
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Table 4. Clinical feature of 3 cases.

Vol f sput DOE Bacteriol
Dose of EM Period orume of sputum acteriology Response
Case Age (mg/day) (month) (ml/day) (H-I) (TTA)
me/day mon before after before after before after score
1. WI 18 1200 17 50 = 5> Im=1 H. influenzae = No organism 8
2. K.S 24 600 13 80 < 5> m= 1 H. influenzae = H. influenzae
3.YO 60 1200 12 100 = 5> m= 1 K. pneumoniae = No organism 8
Table 5. Ventilatory function of 3 cases.
C A Therapy VC %VC FEV,, FEV.% \725/HT %RV Pao, PaCoO,
ase e
£ (EM) (ml) (%) (ml) %) (1/s/ml) %) (Torr)  (Torr)
1. W.L 18 befor 3680 83.5 2720 76.2 0.36 144.8 69.8 38.2
after 4250 97.3 4020 93.5 1.81 164.3 97.8 37.2
2. KS. 24 before 1750 413 1220 66.7 0.13 305.9 63.6 44.2
after 4520 107.1 3780 84.6 0.99 89.0 85.1 36.5
3. Y.O. 60 before 1840 49.5 850 475 0.10 150.7 62.7 40.3
after 3350 90.5 1750 54.9 0.17 86.8 36.7
Table 6. Subjects
A Underlyning  Sput PaO, Alb
Case ge Sex Diagnonis disease and putum Organisms from TTA :
(y.0.) complication ~ volume (ml) (torr) (g/dD)
é—l. influenzae
1 71 M DPB CS, DM 0P B ae 829 40
A. anitratus
2 25 M CB CS 40M — 91.6 4.4
3 51 F CB CS, BA 30P S. pneumoniae 77.1 3.9
H. infl
4 4 F BE cs 0P {niuenzac 681 43
. S. pneumoniae
K. pneumoniae
5 73 F CB BA 10P P. aeruginosa 81.6 4.1
a-streptococcus
6 82 M CB CS 30P P. aeruginosa 52.3 4.1
7 67 - M CB —_ 50 M B. catarrhalis 682 . 4.0
BA : bronchial asthma CS: chronic sinuitis A. anitratus: Acinetobacter antitratus
CB: chronic bronchitis TTA : trastracheal aspiration B. catarralis: Brahamella catarralis
DPB: diffuse panbronchiolitis P: purulent
BE : bronchiectasis M : mucous

DM :

diabetes mellitus
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6 Torr TIfi#E Albumin (BAF Alb) 123X CIEHEHET
FERBIBTFCTH -, BRBEMSIEIBTEEAT =
A1 FEPEE IR TV D5, ZOMOEFITISTIHL
ThLEAEPRERERE L EOFRARB /o Tk
Uy,

2) itk .

ERoOREICEM % 600 X1 1200 mg #&FE R &5 L
WERTH I NK MRS 2 JIE L, £ 0 2L BRpRaER
DEE L OBIERRE L, RKBEERO EME5AK
12 11~146 HTH - 7c(Table 7). NK HifaiE o HIE X
~ Y VRN U BRI 10 ml & AEAEKT 2 FHR
L, Ficoll-Conray HLERINEIC CHEEIRY SREHRRL,
PBS =T 2 EEEEH, 10 % fetal calf serum (FCS) #n
RPMI 1640 12T 4X10°/ml \FRAEE L7, £ D 100 1 %
microplate I27¥ LT Z #v%k effector #ifg & L7z, tar-
get MifgiX e + CML mRoMfakk K 562 Z A\ 7z, 5X
10° 8 » K 562 % 100 £Ci © Na, **CrO, & 37CT#1
RERIMEE L S'Cr CEEER L7, BEalisk RPMI 1640 < 2 [
BEE L 0.2X10%/ml FAE L, 100 1 % effector MHAIZ
Mz 7 (E/Tratio=20). 5% CO,-air incubator iz C
37°CC 4 BEEIMESRFEIL L e LR OB 5'Cr &% y-
counter I THIE L7z, % NK MGk B Hicizko
XE A, $NK cell

release-spontaneous release/maximum release-spon-

activity = (experimental

taneous release) X100, Spontaneous release (¥ ef-

Heparinized blood

|

Ficoll-Conray gradient

4 X105/well

N

E_.

fector MifaZ Mz TFERCBHEI WD CrETH D,
maximum release (¥ 5'Cr TH#Z3 L 7= target Mg 1
NOHCIEZ WA TRABICKEEINS CrETH S
(Fig. 3). Spohtaneous release % maximum release ®
10 AT TH » 1o, FREBCRA—REEA 2 % R
HIE L NK MfiEEE O MIE 21T - 7.
(2) X35 EM OfF A

EM O P. aeruginosa 125 % 558, HIKAEHOES
4 5 #6825 (Elastase) DEAICE 2 5 HEICO\T
B L7,

1) W& EHE

a) SRR TTA, JEUBERIIE =X OBEE
EREHFIC LD 107 CFU/ml M B & i Rk23 sk
P. aeruginosa 54 %k TH 5,

b) Elastase #iHi# 1% Elastin & & s % A\
7= Sbarra D HEE? I L TIT - 7k,

c) EM iz X % Elastase #1I fl % 5%
BlrloTfiot, $hbb, P.

EM o disk EE
aeruginosa ® HI

Table 7. Dose and duration of EM therapy

Case Dose (mg/day) Duration (days)
1 1200 146
2 600 28
3 1200 43
4 1200 11
5 1200 . 112
6 600 21
7 600 45

Target cells (K562)

|

S1Cr labelling

1

0.2 X 105/well

—

Mixture incubated
for 4hrs at 37C

Assay radioactivity released

test release —spontaneous release

NK cell activity=-

X100

maximum release —spontaneous release

Fig. 3. Method for NK cell assay.
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uginosa D d D x W\ 7 (Fig. 4). 2h% 37C, 5H
RIFKBERSEICCEE LE HBE Lic, ¥E X disk B
BiFE 7z clear zorn TSR L7 b D & Bt (Elastase &
£) Lk,

2%, HMEHLER Paired t-BRE T - 7.

ABPC

Sbarra medium

(K, HPO,

KH, PO,
MgSO,-7H.0
NaCl

7 FeSO,-7H.0
MnSO,-4H,0
Distilled water
Elastin

(Agar

Fig. 4. Elastase producing ability of P. aeruginosa
A : P.aeruginosa disk+EM disk
B.E: P.aeruginosa disk only
C: P.aeruginosa disk +SBPC disk
D: P.aeruginosa disk + ABPC disk

ln B &

1. FAEoR:

D EBREKSHRHZE (Table )

1) BRE | SEGICEREDOEDHRD bl £<
HELDIENo. 1 TH52, No.4, 7, 11 T, &IE
HRIGEWREBIC 8- 2,

2) DOE : No.1, 4, 7, 9, 11 TiX DOE i34 L,

3) Pa0O,:No.1, 4, 7, 9, 11 TREWHLKEIED
hic, Thbo 13 FIOEER O Pa0, 1% 62.9£6.7 Torr

C 5%, BRBERL 78.8+10.8 Torr THRICHEL
TW5Z ERTmbd BRI (p<0.001,) (Fig. 5).

4) Response score

FRIRZR OHIEEESD 1 41, %) 10 61, LF% 2 61
THote, HZY 10 Bl 4 G0 T A IIEELTT 8
B TH%. Pseudomonas FEED 3L 8 m 241, 581
BlEFTRTHEHTH -1,

5) TTA#RHE (Table9)

EM #5# 0 TTA X 7T LT 545, 855
TTA 72*% H. influenzae 23 H T\ 4 B, ¥
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~T H. influenzae »"EHINTE Y, BT P. aer-
uginosa B’ H I h 2 TR THBEKP. aer-
uginosa MR iz, b 5 FIOWEHL B H. in-
fluenzae 2 T hic,

6) Response score & QOL (Table 10)

2l QOL D 3zEH D b iz, Response score &
DBk T % Response score %% 8 & LL b ix QOL 3% 85
%3, 5~6 M THE, 4 AUTFTROPHEZETH - 1.

(2 EIfFR

BIfEA & LT SR e %k 161, BBES 16

B RDIEGICHRE LR IR L, SEEZEH R 13 fit

Table 8. Response score

Volume of

case DOE PaO, Total Clinical effect
sputum

Markedly Effective
Effective
Effective
Effective
Effective
Slightly Effective
Effective
Effective
Effective

Slightly Effective
Effective
Effective
Effective
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Table 9. Organisms after chemotherapy

Case Organisms
No. from TTA after chemotherapy
1 N
2 (H. influenzae)
3 H influenzae
4 H.influenzae
5 H. influenzae+ A. anitratus
6 (H. influenzae)
7 H. influenzae
8 P. aeruginosa
9 P. aeruginosa
10 P. aeruginosa
11 (H. influenzae)
12 (H. influenzae)
13 (H. influenzae)

~( ) from sputum A,: Acinetobacter

E —

CULIEY A6 PICED D, WTFhbEErFIE
THRE TR, Te—@BETHY, ELL I v B,
CPK, K, Cat FIcEBEIFED I - (Tablel1l),
Z Dl FFEERE A o B PRI E I & BE 2 R leflid iz
<, ERERORMBIRICST 5 EM IR 2 KR
DOIMFEEILT T 1 ug/ml LT TH -7 (Table 12).

) FREoZE R

8« @ fE Bl D Response score & 4 BB © PaO,,
PaCoO, & DBfr% %7z, Response score & Pa0, & DB
Xz (Fig.6), PaCO, » k& (45 Torr LiE) L
T B BICHRRZR 2 A I ds o 1o (Fig. 1. SEFIOF,

PaO.
—— P<0.001
TORR
90
T
80 -
-
o)
S nr -
-
——
60
-
50
Before After
chemotherapy chemotherapy
62.9%6.7 78.8£10.8
(Mean= SD) (Meanz* SD)

Fig. 5. Change of PaO, before and after EM ther-
apy.
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Table 12. Serum concentration of EM

Cases Response score QOL Ca Serum concentration of EM
se
1 9 6 m.i (ug/ml)
2 6 4 i 1 0.322
3 6 4 i 2 0.663
4 8 6 m.i. 3 0.080
5 6 4 i 4 0.332
6 3 2 s.d. 5 0.114
7 8 5 m.di. 6 0.030
8 5 4 i 7 0.090
9 8 6 m.i. 8 0.056
10 3 3 s.d. 9 n.d.
11 8 6 mi. 10 0.054
12 4 3 s.i. 11 0.141
13 5 4 i 12 0.808
m.i. : markedly improved 13 0.128
i.: improved n.d. not done
s.i.: slightly improved
Table 11. Cases seized with cramp in the calf
Durati f
uration o VB, K Ca CPK
Case Age Sex EM therapy
(20~50ng/ml) | (3.8~4.8mEq/1)|(8.6~4.8mEq/1)| (22~1601U/1)
(months) )
1 48 M 41 21 4.0 9.5 87
3 58 M 39 27 4.0 8.5 129
4 66 M 32 25 44 9.6 131
8 65 F 32 31 4.6 10.2 95
10 50 M 30 20 3.8 9.3 161
13 60 M 16 n.d. nd. n.d. n.d.
n.d.: not done
Table 13. Symptoms and examinations on acute exacerbation
Symptoms Examinations
Case : 5
. . * *
No. Increase | Fever |Exacerbation WBC ESR CRP* a0, Chest X.P
in sputum| (°C) | of dyspnea (/mm®) (mm/Hr) (Torr)
1 + 39.0 + 8700 — 18100 45 - 49 24+ — 6+ 53.1 — 55.0 N.C.
2 + - + 6700 — 9500 66 — 73 1+ — 3+ 69.6 — 66.8 N.C.
3 + — + 7200 — 9100 55 —> 70 - - 2+ 72.2 — 65.4 N.C.
4 + 38.5 + 7100 — 9900 2 —> 25 - - 3+ 80.6 — 67.8 pneumoniae
5 + 38.0 - 5600 — 11100 5—> 38 - - 3+ 87.2 —» 74.0 pneumoniae
6 + 37.3 + 4500 — 7500 11 - 24 — - 3+ N.D. N.C.
7 + 39.3 — 4000 — 9000 39 — 141 1+ — 6+ 61.3 — 355 pneumoniae
8 + 38.6 + 8200 — 12800 7> 24 — - 5+ 69.5 — 64.6 N.C.
9 + 39.2 + 9100 — 11100 38 — 66 2+ — 6+ 61.0 — 55.8 N.C.
10 + 38.5 + 3800 — 5000 11 — 107 24 - 2+ 90.6 — 73.9 N.C.
% before acute eacerbation — on acute exacerbation N.D.: not done N.C.: no change
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() AHEEAOKRHEOS (Table14)
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MEENL o, BEHEEROKREE T H. influen-
zae < S. pneumoniae 3HFLTH -7, 4BlICy 4 LA
P BEEOEB 2RO TV 52, 5%, No.9, 101
FEMBENS CHREECELRS A v Ir=v¥FA
RRSVANVADY A VARBIC L ZAMMELE XD
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Fig. 6. Response score and PaO, before EM therapy.
i
score i
|
markedly g . i
effective !
—8 o8 o !
|
7 s
effective| 6 . o« o |
|
5 L] L] i
|
-4 1: ______________________________________
— 3 : . °
slghtly | |
effective !
L1 |
i
40 50 60 TORR
PaCoO,

Fig. 7. Response score and PaCO, before EM

therapy.
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Table 14. Course of infectious organisms of acute exacerbation cases

(501)

Case | Major infectious organisms Organisms before Organisms from TTA on - || Viral antibody titer on
from the first medical A K K Therapy
No. | examination acute exacerbation acute exacerbation acute exacerbation
1 S. pneumoniae N.D. B. catarrhalis N.D. AMPC
H. influenzae : H. influenzae
2 —P. aeruginosa P. aeruginosa P. aeruginosa N.S. AMPC
H. influenzae : H. influenzae
3 —P. aeruginosa P. aeruginosa P. aeruginosa N.S. CMX
4 H. influenzae K. pneumoniae K. pneumoniae N.D. CRMN
5 K. pneumoniae %1 S. pneumoniae N.D. CzZX
. . . RS
6 H. influenzae 1 S. pneumoniae 32- O AMPC
H. influenzae : S. pneumoniae*? Parainfluenzae III
7 —P. aeruginosa P. aeruginosa P. aeruginosa (2048—4096) CzX
8 H. influenzae %1 H. influenzae N.S. AMPC
H. influenzae . s Influezae A
9 P. aeruginosa P. aeruginosa P. aeruginosa (512—2048) —
. . . Influenzae A
10 P. aeruginosa P. aeruginosa P. aeruginosa RS(4—16) —
N.D.: not done N.S.: no significant change
%1 : no significant organisms
%2 : S.pneumoniae from blood culture (+)
Table 15. Bronchoscopic findings before and after EM therapy
) Total
Case Therapy Redness Edema Mucus  Hypertrophy
score
1 before 3 3 3 0 9
after 2 2 2 0 6
5 before 3 3 3 0 9
after 2 1 2 0 5
before 2 3 3 0 8
3
after 2 2 1 0 5
Table 16. Histological findings before and after EM therapy
Submucosal Goblet cell Basemient Submucosal  Submucosal layer Total
Case Therapy gland i membrane layer (inflammatory
(hypertrophy) (hyperplasia) (hypertrophy) (edma) cell infiltration) score
1 before 0 2 0 2 3 8
after 0 1 0 1 2 4
5 before 3 2 0 2 3 10
after 2 2 0 2 2 8
3 before 3 2 1 2 3 11
after 2 1 1 2 2 8
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bolus D&YX EM BRI LAIVEICTH - 7228, HBE
BEMEA 461, TERL1G, [ER246 L@« 0EE
NRLRI,

Q) SEZHBE % %% (Table15, 16)

EM BERI#oKEZEREN LIz L, &
BEDIEEL T B 2VE LELIET ROBRE ) SR EE S
bhic, fEFI3 O EM EEMBOKELERNRERL
#z. A 1374 2nd carina, B 37 2nd carina, C K& X
HEARERETHS., BERIGZHRCINEK - &

E —_—

BREELTCVEIRBEDRREVEDHENR bR
5, EBITRCLFRREAS IR WARED ) v 3k
OBRBELHETEESS RS (Fig. 9).

4. TERBF OfR

D EEo NK MlaEtest3 5 1EH

NK MfiEH  EM B 5% 7 Alh TRl E B LR
ZRL(P<0.0D) (Fig. 10), BEHHI+4 T
2%, NK fifafEtE & EM # 5 M oBIER 7 61 & & —#k
R ERAYRT D, FOEREIT—E Tkl -t (Fig

Deposition pattern of
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Classification of the
bolus movements
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1 L\ I
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3 L\ I
4 N I
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6 L\ I
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Fig. 8. Aerosol inhalation cine-scintigraphy before and after EM ther-

apy
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Fig. 9. Bronchoscopic and histological findings before and after EM

therapy in case 3.

Table 17. Elastase producing ability of P. aeruginosa in vitro

Case Colony Elastase producing ability
type Antibiotics free EM ABPC SBPC CLDM
1 NM + - + + -
2 NM + - + + +
3 NM + — + + -
4 NM + - + + +
5 NM + — + + -
6 NM + - + + +
7 NM + — + + +
8 NM + - + + +
9 NM + - + + +
10 NM + - + + +
11 NM + — + + +
12 M + — + + +
13 M - - - - -
14 M + — + + +
15 M - - - - -

NM : non-mucoid type, M :

mucoid type

(503)
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Fig. 10. EM therapy and NK cell activity (1).
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£EMEEdsk i X 2WHHRERT. EMc XD
Elastase EEA 1334 & huic A%, SBPC ABPC THid &
higv, CLDM TR—H o iFgRAH b i
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tase BEEAESEEE 1T 54 #kb 45 Bk (83.3 %) 7245, EM IZ X
- T4#k Elastase @ EEA 2304 & fuiz (Table 18),
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Fig. 11. EM therapy and NK cell activity (2).
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Fig. 12. EM therapy and sputum volume, PaO, and Alb.
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Fig. 13. A: P.aeruginosa disk + EM disk
BE: P. aeruginosa disk only
C: P. aeruginosa disk + SBPC disk
D: P. aeruginosa disk + ABPC disk

Table 18. Frequency of Elastase producing P. aeruginosa

from respiratory organ and inhibition by EM

Number of Number of elastase gll\l-/llibitorly effect of
iti i on elastase
strains positive strains Production by
(%) P. aeruginosa (%)
Non mucoid
47 44(93.6%) 44(100%)
type
Mucoid
7 1(14.3%) 1(100%)
type
Total 54 45(83.3%) 45(1009%)
HORFESEERREXRIELTWB0ETHL, K
v &

HIAHEE M T KB RE DR G 2 Wm0, “E
T HBHOY, HEOEMERKE DOE 5k, £0
Ted A GEREBRVELRHT, BREREDIDHRED
BEIRY EDZENSV i b, ZOBEKEBEERT

EEETHY, TOEIIXE< 1 H 100~200 ml i &
ZEAFmTIRRL, CORRIEOWT, BALY 1L DPB
FEFII TTA ZRERICHEFT L T T X8O MEFERER
TV, S OBRMROFREZERN BRI 5
DTHHZEEWR L., ZOBFIMERRYEE L




(506) = %

B HA MR T SRR IR B AR DR 1248
ML OB VR L TH 5, EHMLEEE CI—RY
BRHEIEOLNTHTCREET S, FLIEZINRE
REPFRE EORYFESCEML P v - o it X B8k
Pern EOBERRE DT NDH, ChbOBEILX
DBENMEETHL 5 QOLOMENELRB Z &LIX
2 XD FHRIIFEB D OH %\, DPB BT 5 EEH
WrEest o LR TR IR 2 W B 318 41, I W HE 80 Bl
(KB 4981132 B) D 5 FEEFERITFhFh
62.1%, 505 %THbh, 10 FEFEIL33.2%, 22.6 % T
»%B., Ei, P.aeruginosa FHFRIBICBRET S &,
SEEEHRILL %, 8%EBMDTFRARR LEBESIT
KO, FTOBRBEOHELIIABTHS.

4B, FHIZALEREEETRERPECFR R
BT T 5 BHC EM EIBRBREY TV, 2Ok
RED 1H, B2 10 61, LHFR 2 fl L &FCA b
DEERZIE & QOL nHENED bh, EM E#IEE T
FERTHHZ LR LI, FOXBHEETHS
PaO, 3 EM EfI#EFI#%CEr OER BT 5 & 629+
6.7 Torr 7%, 78.8+10.8 Torr L FEICHEL T\ 5, E
HBPEMOBE T 1 FEL EEBBRE T 18 fI(HE
FIDFEET IR TOBE CILBZEBEER PaO, 69.
3+12.1 Torr 23 1 4R Lk b7 o 7o ST D EIX 67.7£14.0
Torr® THH, T DB L BT % & EM 0% Az
BTH5b, FTBCREANLBEERENE2L WP,
aeruginosa BRONCEHTH - 7o Z LITBETREZ
LiExD, BWERO oI EFIE LicDid 2 floZk
T1HGBEBESE, 1AL cCECRERTICHE
LT3 AERIRSHE -, LoRRIRS kR
EGICRERFESC I 2MFR0ERL <, Loz
DI RRZICERND o e —BETH H &5 PIET
AETHAELMEEF v B, CPK, K, Ca s &icit i
HIERDTF DRFEIIRIE T H % MR O iz i
5 EFRHEOIEKIC X AHAEFICL 5 O TILiR\
LHELTWS,
SREFNCERRDRENE D Lk 2, 84 DEFIC
DWTHRRT SRR R I ZE D TRD b b O TERRS
ROZDFRHERICOWTHEEET 12 & &5, EFDOFRIE
FEHLBER O Pa0, OETFTORE 7o & & ZBI R
¢, EM ¥&3EB8143T, 3 C1ic PaCO, ® L& LT\ 2 fEF]
CIRERG R I\ T & Dibohs o 7z, PaCO, © L RITHR
BOETHYERLTEY, - TTHaRBHpRELELD
i, X RN ORGEYERTANENDL Z &
BRLTWAEEZDRD,

F7z, EM PRz abh s 2 EEOREE &

ﬁ_.

LTk H. influenzae % S. pneumoniae %<, G-
lactam F O A THE LT HE Ui, EEHD B-
lactam #| & macrolide # D B 1z o\ CEEHLIEM e
EBRHE IR TOerN0 SE o TR bofE
R Bl X 5 kB d bhith o T,

EM #5 DR IREIR 2358 B 1 75 B D Kb I 5 26 b 25
BEREZC SV TRF LN ZOBEE IR 4T, i
EM BEEDHICT » e [EZ AR OBE T b BHE X
DHEBRFERICEESR bR L3z, RRKEF R
BL T\, EM EHRES phbbT ERBEEYR
LTwaEWndZ ek, EM ZFIETHEBOE/L T
< BREESEC EERBEL TV, EM HRIEROR
BOFRIES EMBEERTICIEETHHNETH
5. BETRZOREGE L BEENHE L TGRWTRS
HHETAILEIRGEELZD, ChboZ X b, EM
RIBERIEZETECEYTH Y B - EERBE X
D EEDOQOL*H ExerFAEOBVER L w2
5,

EM DERBFICo\ Tk, RAIIRT TIc 1955 SFic s
FEah, TOMEEL L CoEBERI IR IRT
VCAERRERHALE DS, KA OHE D LS.
pneumoniae 12133 < TR Y, H. influenzae i d H
PREOHENEA LTS (BINFEBHIEEE (UTF
MIC) 0.4~8.0 pg/mD & I TWBWA - T (kAE)
RBTIEEM X TFTERE~NDOBTIZ10~100 % TR=>
VRBEELEBELTIRFTHB LHRESh T
B @R D B B I H MIERANOELD AR D
T Johnson 59 % Penicillin 523 & o G MR A ~D
BARAOFRELTTH SO LT, EM IZFEE
DK 20 FELL EEMEBRAE DA E D LHEL TV 5,
Thbb TRE~NOBTHE & HORANOI D AL R
HFTH5HENEM OB E 2%, H. influenzae B
BINDEREDOBF IFEINCINZ T T RE~DBITO
BELTHHBERATETH 5%, P. aeruginosa &
B~ OFDEOBF L& BPTE L, Thbb,
P. aeruginosa izxf 3 % EM © MIC % 125 pg/ml B
£ Thh, GMBEANOE D IAZDR EEERICAN
THLKHBRTETH A, Lhrl, FEHEDLIILIEP.
aeruginosa FH D 18 ¥ T K E R Y E © EM & AMPC
D2 TCRIIMLFRELRZRE L), ToFT
AMPC #5612 P. aeruginosa ~DEAZIUIES 4 b
HleDext LT, EM #54Cit P. aeruginosa ~DE
TRENEZ bhrdrote kAL, 4HP. aer-
uginosa G ~D EM BB EY R Al &L 2 5P,
aeruginosa ARG HL) &\ D BIEE CORBTILE




M T KERHAEC 3515 Erythromycin RANEHRICBIT 5 HRIRHPTZE

ZbhiWERYE, 202 &k EM 2% in vivo T P.
aeruginosa 12Xt LTt A B DIEH L O et 2 7R
BL T35, 2T, EM 2EER 04 AprEsE /A
L, OB ERELCHH 0TV E WV SBA
D HAEGEEHEEO—>TH S NK MEE oK%
B inote, NKMREEIV-H B EED B RETH
Zhbhb bl LTER SR TW59, SEOKRE
TIEM #5wc & b NK SR BB e LA 2AD
. COXNBIIEBREBRIFOEBE TRERGUERE T
by, REREELREOHALT->TELT, ¥, &
RER A SET 5 Ll NK fifaig s LA L Tw 5
Z &b, EM 28 NK #ifaiEtE ER A b0
BrdichLick#Ex bh, EM BEKHEEEORE
RENMLCERLTW B AREESTRB I Wiz, EM DfF
T T BERIC W TR HEEORES, V)
VARG OHEY, <27 w7y — SHIEFIBIER
ED#4& 2D %, Fernandes B2V ik <= v 2Lkt 5
Candida 458, EM CRIAE Lic~ v 2 LELE
=T A XD 245D survival time ROV = & B E
L, EM i immunostimulatory property 23 % & #£5E
LTW3, BE2OBRNLILDOEBROBE X EM H356¢E
ROFEERAUSCBEEOEAHESELY N LEEICHE
FICERT A L2 RL TRV EKRIZMRLEE L DR
5. i

iz, FHZEM AEOERESZEHTHSL LW Al
EME L, P. aeruginosa DEENEROELICEEY S
2T W EAEOERELKRETF CTH % Elastase
1>\ CH#EF L7z, P. aeruginosa (% Elastase 75 & DB
BHABERYEELCEORERERET 2 LE5bh T
%222920 % ¢ Elastase IR ERIC &5\ CREKE S
BBEDOPIEHREELFRT 5 & & 2929, P, aeruginosa
DERE « WL, i, £AEHEESEOBECIEEL
TWABTZ ERELMCERTV 52, Johnson 527 1 P.
aeruginosa © Elastase (¥ K & ¥ & © Protease in-
hibitor #7NE{L L, £ H AR D Elastase % #H#E <2,
Z D220 Elastase T X h KEOMBEWET 2 L
HLTWBZ L7 Eh b, P, aeruginosa ® Elastase %
a5 & & 23 P. aeruginosa BEEDHETIZE T
HETH S, SEOEEOHRE 2L EM 11 Z © Elastase
DELZIE TS Z LT, P.aeruginosa OJRF ML
TI®HILILLY, TOFPELREL T\ 5 FREME
PRB E Rt ZOEAIX CLDM ThETFT A BRICH
EM @ &cikis\, ShbEHmRETH Y, EM OF L
TERBF O X7 b FIEEOEABFITOWTH LV —
EBxOLdDTHS.

(507)

Lk, EM RN TRERPECENTH v, 1F
FABF L L CRBELHBEORGTEFRATAC LT X
b, TOEHELRETHERTH L Z EBRRBRIH
DPB #fR&FE & T 5 BBHEM TRERPEDHF L
Bk LTHEBRICRAR L NEREEEELLRS,

v & &

B TRERPEC KT 5E A EEY Y T5 B
T, BERMEEN T IEREESIC EM (600 3% 1200
mg/B) TEHMLERE (12~41 » B) T\, BRSY
BT - 7.

D BER%

®&1EDPB 13 41T, WThbBERILLEDBMR
& DOE ## %, PaO, DIE T %R, bFEioE 7 TTA
BB 3 H. influenzae 8 [0, P. aeruginosa 2 [@, S.
pneumoniae 2 [B]72 £ TH o 1z, '

D) ERRZRIZES 1 41, H%010 61, LHZ 2 61T,
Pseudomonas LB 3 Fld BRI TH » 7o, e, £HlC
QOL nELZ BB,

2 BEHD TTAKRELBITH.
aeruginosa /ZHA L fah o iz,

) BIIBEREBEREIERERD -7,

(4) EM ¥ 71 PaCO, © EF LT ERI CHRIRS) R
B, REENLETHD EE L LR,

2) EM BH 0 A HHE ’

R5E EM P A OBROBINY X1 L 10
BIThoie,

(1) P. aeruginosa EHA1°, BE» LEEIME OB
HENL o T EGNC Y A v ARESn E 23 - LT
BZLRTL, BHHBEREIH
pneumoniae 7z KL TH - 7z,

3) EM sERORRBIK T 5 F &

EMBENBTTIHlic=r Y —ARAV RV F IS5
74, 3PICKELZEREL T L,

M BREROBEZELR DI T, KRB EREEED
WERALNILGERAD DD, *KESTRE D KIERT
RIBFLCTEY, EM OFERIEZOWTRERRN
EThHBLELLR,

4) TERBF OBES

D BEes L ik NK fiflefEsd ER I8, R
R LTV 2RSSR I it

(2) P. aeruginosa io% LTI F 0B/ EESE (Elas-
tase) DELEZIE L CLWBAEENTIR I W,

BlEX b, EM REMLEREIREE & MO/ 5 lF
BAisziicky, FokrRELEBSETRERIEC

influenzae % P.

influenzae % S.



(508) = %

BIBHFLWERCEEETHSLE2bR D,

AFEROEEF L, 59 0 HAREEESBS (1985
£, BF), ¥ 61 @ HARPIEFLES (1987 4, ERD,

5 35 [ B AL EEEY AT H AT MIBL (1987 &, &%

B), £562 B A ARPEFLHBE(1988 F, £HE), &
36 @ B A LEREF S B2 (1988 4, ®F), #H11EA
%‘Rﬁ*i’%ﬁ a4 (1988 &, #LME), £8 31 [B1H ARRGUE
LR HARMTEY T 74 v ED Y A (19884, H
%E) # 29 B B A BB ELBA (1989 &, mH#), £
63 [\ H AREGEF B2 (1989 4, BM), #3TEAEXR
(LR ESABE Y v AT Y & (1989 F, EHFD TR\
THRELL.

Ml zschich, HEE, @EMEVLEEEL
18 2 ARIFBERAEREFC O L W EHoREERL
T Lbie, HEHE > HEXHEEER=4&n
b O HREREZHEFFEHARCEH L ET, o
B, HAOWFRHIC ) EEEEE W BRBUTF
BECOLAOREB I LET, ¥, AWRREEEDT
Lol 2 RS E, BERHREHER L R
R BN MR OBERL T3,

X [

1) BABF, =EBE—B, =%iE—, EREM, BB
B, EHE, B& W EBETIERPECKT
LEBERRORRBICET 5 RIERT BT X 50
78, RRYLfEZE. 58 : 469-476, 1984.

2) BEAREL, =EE—B, ERHM, =Z%E—, BB
E%, B¢ W EBETIERPECK T 5 MEK
FORRB—ERIEIERT ¥ (TTA) BITFIOK
o h, RRYUERE. 59: 389-395, 1985.

3) BABSY, =LE—B, =%HE—, BR8N, FE
#E, REAER | B TRERPECE TS Eryth-
romycin ELFEFRE OB —F —H | Amoxicil-
lin & DX, RBIIERE. 60: 37-44, 1986.

O MERF  UVZABMKIEBEZILA2EEARERS
8, Ttk EAAHTEREMEMMEEREIRE,
AR 57 FEMRIMEE. p38~41, 1982,

5 BABF, =LE—B, =%HE—, dtH&bBF, &F

B, Wit PRSI K5 ESEEE
HEOBENCE T 2 BIERT B X P50, R
fEsE. 56: 789-798, 1982.

6) FEF(E, = LE—B, EHRE, $HEE, KB
KL, BEERE . =rY - ARAC R VFISFT7

1 OB —RRRERE ORIRIVRE, B RELE.
22: 961-969, 1984.

7) Sbarra, A, J., Gifillam, R. F. and Bradawil, W.
A.: A plate assay for elastase. Nature 188: 322
-323, 1960.

8) AMTE " AMMKELIAEEEARERS
5, FEIRERE, JE AL AR AR R M R SR B A
BE, PBFDS7 FEMFTHEE. p14~23, 1982

9) Lepper, M. H. and Dowling, H. F.: Treatment
of pneumococcic meningitis with penicillin
compared with penicillin plus aureomycin,
studies including observation an apparent antag-
onism between penicillin and aureomycin. Arch.
Intern. Med. 88: 489-494, 1951.

10) Tomasz, A. and Waks. S.: Mechanism of action
of penicillin, triggering of the pneumococcal
autolytic enzyme by inhibitors of cell wall
symthesis. Proc. Natl. Acad. Sci. US.A. 72:
4162-4166, 1975.

11) Marlin, G. R., Davis, P. R., Rutland, J. and
Berend; N.: Plasma and suptum erythromycin
concentrations in chronic bronchitis. Thorax 35 :
441-445, 1980.

12) Maesen, F. P. V., Davies, B. 1., Brouwers, J. and
Rubingh, G.: Erythromycin and bromhexine in
acute exacerbations of chronic bronchitis. Eur. J.
Respir. Dis. 63 : 325-329, 1982.

13) Neaverson, M. A.
of erythromycin: Serum,

: Intravenous administration

sputum and urine
levels. Current Medical Research and Opinion 5:
359-364, 1976.

14) Johnson, J. D., Hand,W. L., Francis, J. B.,
King-Thompson, N. and Corwin, R. W.: Antibi-
otic uptake by alveolar macrophage. J. Lad. Clin.
Med. 95: 429-439, 1980.

15) BAMENEEE R EEBS | EERRL, pT24
~728, 1971.

16) RIRHE, RESBE  NKMRRoRCITRE—NES
TEME LA 0 £ BEEE, Oncologia 13 : 57-68, 1985,

17) Kasai, M., Yoneda, T., Habu, S., Maruyama, Y.,
Okumura, K. and Tokunaga, T.: In vivo effect
of anti asialo GM 1 antibody on natural killer
activity. Nature 291: 334-335, 1981.

18) Rose, C., Forsgren, A., Lofkvist, T. and Walder,

M. : Acute otitis media in older children and



B4 T RERYAE I 313 % Erythromycin EHIE BT % B RAYDI 58

adults treated with phenoximethyl penicillin or

erythromycin stearate. Acta Otolaryngol. 96 :
247-253, 1983.

19) Ras, G. J., Anderson, R., Eftychis, H. A., Koch,
U., Theron, A., Van Wyk, 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. Med. J. 66 : 955-958, 1984.

20) BEME—, BKEAB . =) RAr<fvvD=s®m
7 7 — OHEEREE, FIMIER. B¥05H¥ 4 147
209-210, 1988.

21) Fernandes, A. C., Anderson, R., Theron, A. J.,
Joone, G. and Vanrensburg, C. E. J.: Enhance-
ment of human polymorphonuclear leucocyte
motility by erythromycin in vitro and in vivo.
Med. J. 66: 173-177, 1984.

22) Holder, I. A. and Haidaris, C. G.: Experimental
studies of the pathogenesis of infections due to
Pseudomonas aeruginosa extracellular protease

and elastase as in vivo virulence factors. Can. ]J.

(509)

Microbiol. 25: 593-599, 1979.

23) HEMZ | RBEEOER & FABF. Prog. Med.
6: 2767-2770, 1986.

24) XEB  BREEWHROS I — L CCHEEKEIROW
T. RRYYE 14: 161-168, 1984.

25) Lee, C. T., Fein, A. M., Lippmann, M., Holtz-
man, H., Kimbel, P. and Weinbaum, G.: Elas-
tolytic activity in pulmonaly lavage fluid from
patients with adult respiratory distress syndrome.
N. Engl. J. Med. 304 : 192-196, 1981.

26) Cochrane, C. G., Spragg, R. G., Revak, S. D.,
Cohen, A. B. and McGuire, W. W.: The pres-
ence of neutrophil elastase and evidence of oxida-
tion activity in bornchoalveolar lavage fluid of
patients with adult respiratory distress syndrome.
Am. Rev. Respir. Dis. 127 : s25-27, 1983.

27) Jonson, D. A., Carter-Hamm, B. and Dralle, W.
M. : Inactivation of human bronchial mucosal
proteinase inhibitor by Pseudomonas aeruginosa
elastase. Am. Rev. Respir. Dis. 126: 1070-1073,

1982.





