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Fig.1 Incidence of lung abscess by intrabronchial challenge of K. pucunoniae alone
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Inoculum size | 10%/ml ' 10%/ml | 10%/ml | 10%/ml
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GM 0. 39 0.2 0.39 0.2
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MIC(pg/ml)
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Fig.3 Incidence of lung abscess by intrabronchial challenge of both S.aureus and K. pneumoniae
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Photo.1 Experimentally produced pulmonary abscess
in rabbit lung by mixed infection of S. aureus
and K. pneumoniae. (right lung-lower back)
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Fig.4 Size of experimentally-produced-lung-abscess. (mean of horizontal and verticsl
diameter in sagittal section of the lung fixed with 10% formalin)
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Photo.2 A specimen of lung abscess 2 weeks after challenge 10° cells of S. gureus and
108 cells of K. pneumoniae. (H.E.stainx1),

Necrotizing lesion (pus), abscess wall, pneumonia surrounding abscess wall

are clearly distinguished, and these structures are essentially same us the

lung abscess by challenge of 10% cells of S. wurcns and 103 cells of K. pucunioniae
R Ao

Photo.3 Microscopic finding of the lung abscess 2 weeks after challenge of 10°cells
of S.aureus and 10% cells of K. pneumoniae. (H.E. stainx100).
Thick fibrous structure surrounds the necrotizing mass. This finding is the

same as that of the lung abscess produced by challenge of 10°cells of S.aurens
and 10 cells of K. pneumoniae
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Fig.5 Viable cell counts of S.aureus and K. pneumoniae in various lung tissues 1 week
after challenge of 10°cells of S.aureus, and 10%cells of K. pncumoniae
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Fig.6 Viable cell counts of S.aureus and K. pneumoniae in various lung tissues 2 weeks
after challenge of 10°cells of S.aureus and 10%cells of K. pneumoniae
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Fig.7 Viable cell counts of S.aureus and K. pneumoniae in various lung tissues 1 weeks
after challenge of 10°cells of S.aureus and 10° cells of K. pneumoniae
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11, ERL3HTRTCR W TEHORTIBETH -
o

BRe bk LI RBHROED bhich o1 5 HAD
PR, 18 28 4B8F1PCRLKREXRED
¥, 2B%D 1 FTIA LI IBREE ¥ 5 /i
DORigMNED LR, 4BHO LVRATIIAEMREEL, 5H
CRBAGERROBY AR —2ODBBIELEL TV o
2) BRBEAEL

BEHR 16 Pk 11 PR ATES, 2PTIAHLE
12, 3 PTCRETECThZThIIEMRE,ZEH6h
o

3) HaK, HelEEEDHFE

1 A%EEEHRLC 1AW TEcPEOREKR
FHBROMAGR Y RD, TORKE D HRBEEOLDOR
ﬁ‘&aﬁbf:o

Ml AR AF 2R R D b h, 1L
B, 1RFEETHY, 2BETIISAF3IT/CED
Hh, 5HL2RARERE 1RIFBETHo7, 4 8%
TS PP 2 PFc@E DO, 1PIBET1IFIFSE
Thotlco UEDX 5T IHTIL 16 Frh 13 Fhc Bl
FELBDI-OTHL, MkFEEY 100CFU & LTE
ALIRTIE, BBEEEE 16 BP7H (4%) &
Dbl T E L, o1

1) RERE BERSIOKEE

HIEM UKL Fig 4D L 512, 18k LixLiem
~8.2X xX2. 4cm, ¥ 2.2x1.3cm, 2 Mk 1.5x0.8
cm~3.2x1.6cm, ¥y 2.1xl1lcm, 4 8% 2.0x
1.0cm~3.2x16cm, ¥4 2.6x1l.4cm THH, R
ik 1M 0.6x0.6cm~1.4X1.1cm, ¥ 10x
0.7cm, 2,4% 0.8x0.5cm~1.6x1.6cm, ¥ L3
x0.8cm, 4Mth 0.5%0.5cm~1.6x12cm, R4
1.2x0.9cm &M RERIICIEAC L5y
o MUY TR B Ish o Tz TIRD RSN
ke IMOLRENRTD L, HEXZBDEH,
LoD D )N PR L D S LRSS
it

5) IREFIBHDNMIIELR

BIBHNEHOKE - X b2 — A D0
¥ T4 Thotzh', CMiz 1 FFICENTRCRAKDN
MBI 210 ¥7:. 1A%k, 4 ARERARL
140D s bERLRIPFOL, REAIBHO—E
A X D X hict- bt TE - L Bbh3TRENE
bdohtc,

6) HIHFEMATR -

IR 1HEKIBCTHREREREhERL
B REMAROEEY 2 5RBPRE. TOREALL)
#HAFAKE D2 BB XL ORAOKHER
INBDOLhtz, 28 4 MXEAHITRIZIRE
AL, BBHLEOEEOLT, BHEOMIOMK
LBREEDHETT, B AEOM KR b D &R
RORVEHRER V" KROMMAZBHLAE
(Table 2),

7 MEFMHR

BB AT 335 1 Ak LR, Fig8 0k)
CIRBANBEWTIIRE 7 # 4.5x10°~6.9x107 CFUg,
SE35 3.3x105CFU|g, Bt 45 42 @ 3.0x10°~2 8x10*
CFU[g, ¥# 9.3x10°CFU/g T, X b it BFETE
¥ 7§ 5.2x10°~1.8x10° CFU[g, £ ¥ L0x10
CFU|g, Bigs#58 1.0x102~9. 6x10CFU/g, F#39
x10°CFU/g, MRk Ti1%E 78 2 8x100~9.0X
x10*CFU|g, ¥ 5.0x10*CFU|g, Bi%kig@ 0~27
x104CFU|g, ¥y 7.4x10:CFU|g &, BREBHNEH>
B> IRE REAHKOKIC S Bdbhit, FLTE
WAL & T RTRE 7HARS xR Edicy £E),
HE 7 E By 5 5 BARPEREOHRIEDD
nico MBURAO KT, FHORHIZLLD
DdDbhilsh ot

2;B%ICicB L Fig9 o k 5, BEASHER
BuiEE 7 B A% 1.0x102~2. 4x10¢ CEU/g, ¥# 52
x10*CFU/g Th B DI L, MkEEiel 2HEE
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Fig.8 Viable cell counts of S.aureus and K. pneumoniae in various lung tissues 1 week
after challenge of 10° cells of S.aureus and 10% cells of K. pneumoniae
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Fig.9 Viable cell counts of S.aureus and K. pneumoniae in various lung tissues 2 weeks
after challenge of 10°cells of S.aureus and 10’ cells of K. pneumoniac
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Fig.10 Viable cell counts of S.aureus and K. pneumoniae in various lung tissues 4 weeks
after challenge of 10°cells of S.aureus and 10% cells of K. pneumoniae
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B, BB, BRI s\ TRO 7B TR
1 3.0x10t~5,0x10* CFU/g, 33 1.0%x10'CFU/x,
9.0%10'~1.2x10¢CFU/g, 133 7.2x100CFU/g i~
SWHED St Wi 1K W RN
4140 35\ T 2.0x 10! CFU g i2 fBab 0 it ks, &4
SAEHNY HTe T teo BT QUL TL 18
HLER MEORWLWDbhich - 1o

4Rk s L Fig 10 o X 3, IENEYH. IRIK
Be, IR REALMIC R 7 WA B R £, 1.2X100~1. 3
x107CFU|g, 33 5.2%10*CFU/[g, 4.0x10*~5.4X
10* CFU|g, & 1.5x10°CFU/g, 0~9.6x10*CFU/
g, P45 3.4x10:CFUjg OREL BHHAHD T,
s BEEREI 2L BD Lo

1. &b TORABEEOMME

RERF EARF T, W7 10CFU oL T
FhikigE% 100CFU %\ ik 100 CFU o {7 LTHE
BLIBE, B ShcBBRTORERKO BB
Rich o VBB INI, COBE, BHIhARET
BLMABEORNEOME M, RATEC IR
EOHENED X O LD THEMIT2VTHEL L
e bictvo £ TIDHETIE, RBREACKEVTR—K
b EYRAEEL TERLLBE, VWD
BROHBY I L5, R 7HBRFC L2 HRREN
7RTA, A TEEMAREY RAFOEMT 5 B4
Wit BB LA ERIET AL, KETEE
fEds L OIERER BRI XTI L BN TOREO
ﬁ%ﬂ%lﬁ;o

A) EBHE
ERMBABRLMBBFRCER LD LRA—DKE
THl LU IR R EO Bk,

1) 78 10°CFU/ml

2) ffi%#8@E 106 CFU/ml

3) ffizigm 10° CFU/ml

4) % 7E 10° CFU/ml+ iz g 108 CFU/ml
5) & 7E 10°CFU/ml+fi%48%E 102 CFU/ml
DEE LD X 51 Heart infusion broth(HIB, DIF-
CO) Thxh 15ml &ML, 37°C < THESRY
oy, BERBMRE 18R E Tk 24 BEIC L, 0%
2;BREIE T 48 BRIZE, XBIT, FOHIT 72 B
ZEiz 0.5ml FofEEM ¥ HE L, PCG 5 Hifif/ml
4HF HIA L rzenmayh A8 110 X BWTHED
BEYRE Lo RISERBBUED 12 DD — iR
BUCBEL T, BNER I LT 2oy iRRL
eht, FOMEYR—CTHeH 1ENES 18 1EE
B Lo Ehe—H K &\ T, B 7ERFME
(MK 7EUAM 64 £5, HRMABEREMe S, JE

m{te) 20% ¥ HIB, 1o & U1 JEfe Ean
(R 7 WP 4 (8, Mg RN 11 46 (T 8 1, b8
{ee) 20% #im HIB th¥h 15ml i,

1) ®fa7M 10°CFU/ml

2) Mgt 100CFU/ml

3) K("7M 10°CFU[ml+ M #8 10°CFU/ml
B L oML, mikdEEm HIB i) 5 L B
DMWY h, BREMICHEPETHUMEY RELT:,
feds. MMM HIB 953 1c X 2 £MBEBORR
11, A—4%k 2B HEL. TOARTFOHYL-
THR#MELT:,

B) KBUA

a) g gEm HIB ToOK; KX @t

1) K 7% 10°CFU/ml 4%

11 # 1.2X10°CFU[ml, 28 # 4.6x10"CFUjml
EXMPL, Utk 27 B# E T 1.5~7.3x10"CFU/ml
L 10 +— -0t Lr: (Figll),

2) HiZ%is 10°CFU/ml MBER

1H% 3.8x10°CFU/ml t@@¥HimMmL, LA%9A
#®ET 1.6~4.2x10°CFU/ml > 10® 4 — ¥ -k #H#
L. 11 H# 6.3x10'CFU/ml i-¥PLEDE: 2TR
#ET 2.7~6.3x10"CFU[ml & 10" & — & —%
L7- (Fig.11),

3) Mi%#38 10°CFU/ml MEEE

18 3.3x10°CFU/ml =L, 7 B#ET 18
~3.7x10°CFU[ml, ¥D# 27 A ¥ T 1.5~9.5X
10'CFU[ml &, Bh%i$8 10°CFUIml g 0%
HGLZEALALEEOHBY LI

UEDX 5z, RE7EHLMARELThEhERT
HIB:Z¥ R L1-BA, Pl &L 4 AMEE TR0
— - DEBHEHTD - LB (Figll),

4) P78 10°CFU/ml+RissigE 10 CFU/ml £
opt

BE4EE1 ARKAE 78 3.5x10CFU/ml, Hi%#
™ 2.7x10°CFU/ml &7ch, ZoihxEE6aR
#T 2.1~4.7x10°CFU[m] & 10° #+— ¥ —% ¥
F0# 5.1x10'CFU[ml i 4L 27 BT 1.7~
9.1x10"CFU/ml & 107 & — #—% &L, WxFE
HEEROBE LRERROEBYRLE, —F4, RE
JHEIZ2 B 2.6X107CFU/ml iw®PL, XHK3H
#% 6.1x10°CFU/ml, 50 # 2.1x105CFU/ml, 6H
# 3.7x10'CFU/ml &7cbh, %otk 13 A% T 10
A— L —wHFHTHA, 15 Bk 2.2x10° CFU/ml 22
S L, 18 H# 1.0x102CFU[ml, 21 A# 9.3X
10! CFU/ml 27D, 27 HERIRE7EORE 2B
Bird foto THbbHRE 7E 100CFU/ml 0 BE
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Fig. 11 Viable cell counts of S.aureus and K. pneumoniae growing in continuous culture.
(single culture) (medium:HIB, temperature : 377)

(cells m)
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11 13
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Fig. 12 Viable cell counts of S.aureus and K. pneumoniae growing in continuous culture.
(mixed culture) (medium: HIB, temperature : 37C)

‘cells/ml)

10°
108
107
10"
10°
10
10°
10°
10!

|

Imtial inoculum size 10" cells. ml of Saurcus and 10° cells ‘ml of A pncumoniae

K pncumoniu

S.aurcus

L

LIt BE 108CFU/ml O CRA L THHEL 1230
&, Re/HOREFAH I hAEEL B oI (Fig
12),

5) % 7E 10° CFU ml+ iz 4828 103CFU/ml
BRE®

B%1 BHEE7E 4.5x108CFU ml, ffiZstiiE2 3
x108CFU/ml &, s 715 10° CFU/ml+ iz 455 108
CFU/ml oBAEEHC KT 1 HHEOWED M L2
BRI, TOEMAREIR6 B £ T 2.6~3.7
X108CFU/ml & 108 o — X —%#FF L, 7 H# 5.3%
10°CFU/ml w®AL, D% % 21 HEF T5.5~9.1
x107CFUIml & 107 # — & — % ##, 24 HEE 7.2X%
108CFU/ml 4 LEAT52% 27 B #1213 2.6x107
CFU/ml &, FfigiSgigmitf>t 78 10°CFU/ml
+it&EE 10°CFU[ml & & 55 #R D IR I2HER &
RAUHBER LI, —F, ¥ 7HIX2HE 2.7x107
CFUIml ¥4, 3 HHE X5 6.1%x108CFU[ml ki
heDE% 10° #—F—% #Hik, 6HHK 9HHK 11
BT 10" +— F—% R LA, 13 BHIIE 4. 7X10°
CFUIml L x5HiEA L, 18 HEIZIE 2.7x102CFU|

9 1

1'3 15
Days of culture.
ml, 25 0# 1.7x10'CFU/ml &7/ch 27 A #ilitf
7 HDORBRRDI L Ieotze Thbb M 7% 10°
CFU/ml+ iz ¥t 10° CFUIml L JfiJedtdide M &
HCRARERLTY, WA 7H 10°CFU/ml+ il S 47 H
10° CFU[ml R&EFEO B4 L Mk, W0 7D R
NI h 28" B o0t (Fig 13),

b) FERMERRMFE I HIB To5s st

1) 71§ 10°CFU/ml Jii il %

B RDAGE E 6.8x10°CFU/ml 1= )4 L, L% 107
A — 7 — iR Lo (Fig 14),

2) Mfizedtpd 108 CFU/ml i ghfs it

1HEEMST7THABET 1.4~7.6x105CFU/ml & 10%
F— A= %ffiR L, 9 A 10°CFU/ml Hiclid+2 3%
11 BiEA 513 1.4~6.2x10"CFU[ml & 107 # — % —
w FEfE L7- (Fig. 15),

3) FEta 7 10°CFU/ml+fifi 261518 10 CFU/ml &
Crt

iz BEIX1IBH 2 54 H% ¥ T 1.2~3.7x10°
CFU/ml & 10® #+— & —%¥ft, 5 A% 6.5x10" CFU|
ml AL, B 7H#% 1.3x108CFU/ml, 98% 7
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Fig. 13 Viable cell counts of S.aureus and K. pneumoniae growing in continuous culture.
(mixed culture) (medium : HIB, temperature : 37C)

(celln ml | Initial inoculum wize 10" colls/ml of Saureus and 10" collo:mi of K prevmonive
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1234567 9 1
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Fig.14 Viable cell counts of S.aureus growing in continuous culture. (medium is HIB with
rabbit serum after or before sensitization with S.aureus. temperature : 37C)

(cells ml) Initial wmaculuim size 107 celis ml
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10}
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10" |
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10- +
10' +

I
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567 9 1

13 15 18 21 24 27
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Fig. 15 Viable cell counts of K. pneumoniae growing in continuous culture. (medium is
HIB with rabbit serum after or before sensitization with S. aureus. temperature 37C)

(cells ml)_ Initial inoculum size 16 cells m!

10°

104t — HIB with rabbit serum after sensitizetin

10%fF - HIB with rabbit serum befire sensitization

1

i : i A J

§ S W S SN N — d
1234567 9 1

X108 CFU[ml & ®RHMBULH 5% 107 4 — & — & ik
Li-Dicxl, ¥ 7#i1 B#3 Tk 6.6x107 CFU|
ml &, [MmFJEGHN HIB OB4 L HEEL 10! 4 — & —
EVWEERRLED, 0 #i22H%# 89%107CFU|
ml, 3% 56 HHE ¥ T 2.4~7.7x10°CFU/ml, 7
H# 2.5x10°CFU/ml, 11 H# 3.4x10¢CFU/ml

13 15 18 21 24 27

Days of culturc

72, 15 B # 8.6x10:CFU/ml, 18 B % 7.1x10*
CFU|/ml, 21 % 5.0x10' CFU/ml, 27 H#&i%x0 LK
KBAMHEL, OEFERM HIB ORke k£ EDE
2otz (Fig 16),

¢) REFREMFEEHM HIB ToBRRK

1) & 78 100CFU/ml Bk
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Fig. 16 Viable cell counts of S.aureus and K. pneumoniae growing in continuous culture.
(mixed culture) (medium is HIB with rabbit serum after or before sensitization with

S. aureus. temperature : 377C)

(cells ‘'ml ‘7

10'

— I with rabbit serum after sensitization

=ee== HIE with vallut serum before sensitization

Initial inoculum site : Saurens 10 ml + K pneumoniae 10%/ml

L I L

1234567

ERBEEH 6.2Xx10°CFU[ml & ;44 L. 2 Hi%4.0
x10'CFU|ml &3 HiiALicheit, ToE: 107
A—F— OB MR LI (Fig 14),

2) MRIBE 10°CFU/ml Bz
BEMHKBEA 5. 2Xx108CFU/ml 12 L, 6 BikE
T 1.2~5.4x108CFU/ml & 10® + — & —% $$4i L,
ZOHIT 107 +— F—w iR L7 (Fig.15),

3) 7 10°CFU/ml+ i35 106 CFU/ml &
AEE

¥B7EIEH 2.1x10°CFU[ml = 4L, 3 A8,
4F BT 10° +—%—, 5H% 2.5x10°CFU/ml, 6
A5 13 HiEE T 2.4~8.8x10*CFU/ml & 10* #
—H—"HEL, 15 BE—E 10° +— 4 —L i5h,
18 H#k 4.5%10°CFU/ml L@4A L, 21 H# 3.7x102
CFU/ml, 25 B# 3.0x10'CFU/ml &7ch 27 H %2
% L7z (Fig. 16),

BED X 5z, REMF I I HIB, EHFEMIF
% HIB, ¥ X ¥t 7R EMmiEFRm HIB o
SECENThRE RS R, R E g,
BIVREB7HEMAREOBRAERYTT-T, BY
BoTENThOEEE LB LI L 25, FhEhD
HEBEGET, Bf, FEREOFRMO M, b
bF, B MEIERINEIC BT 5 L REOMEY
AL, b, BAEETRIVWThOBES TR WTLE
BYEIARZB-TRAL, 27 BRICITEERL D H ik
iy, Zhick U TR EmEE L 3EREE
DHEFENRED btz

III. BEFELKOSTICER

BB O EAECEIT AR, RERXDE
—BHCI530Xh 2@V LIX 2 U EDBEIC I B E
ERRDEZ EDHERHMEINT VB, Tinbd, L&D
RYBR S hicBER R 7 5 A s T4 7oA

9 11 13 15 18 21 21 27

Days of culture

DN D WAL lob, TRkt &N HIRE () - 12 K KD
BRCT, FETUREEMREORLEEALE L7 Fl
23R\ T, TS RO RBTT i, B TR YDIfEY
BTl T Do Fic Bartiirt DD R F|(TTA)
LB RBEBBATTY, 26 fldh 20 ML BIBE M OR
Wy F& 17 %8, Cupt 51343 90 B MiFIER D IEL):,
Te DUNZ LB B s TR X 0 BRI L 1248 Lo
MDIEICT, 1HDORLHEELIS DI 18 FlicT ¥
T, 67 Ul SHEA AT AR L& WL T 20

Z O b, RS TR R BRI X B IR B
ETHRBD A OTRDENDA, D %L DAL
TBRICEHy o cDE i L TRRELHE LI LD
TH O, EREHENDU P EER T L L, BX
HHORELEDTLLTLLEARRPTHD Lk
Yhd, REEBED 5 Lh MR 3HIT DR TIER
DEHED, FRLFEMCEP IR LML,

—7. BEBRRPOEHAL TR, fia B RIEL
BEEL TS, ¥F, BPOKIL, HEFCKVTI—
FRADRBER LA, Wi EEENRIEFRCHB
LD, WTFhOBEY BEEE L TEERE R 1T 55
DL D BABRPEMBT BT XTOENRTE
ETRT Lo, BFALTTLHEARZ b7 2% LT
HERYRETOINETHL LTHRABRPEE XD &
BICEAT 5 LB H 51920 —F, Goreacu H2)E
7 LR 77 apaEO4 I FREE L REE LD
BABRP X v ERS h e, Mg oo BmEE 1
%, Clindamicin OAXICTEREL, BLEO F12 (%
Clindamicin i BZFHAH LW IFRBEENELEDHS
i i bbby, TXRTEHTH-EBREL, &
BRPC AT HHAERDOBIRCEAL TR RELRL
T\ %, % 7, Mappocks 522, Haemophilus in-
fluenzae ¥ [FRE L T5EHTELLEEZED ABPC ¥4



INRIZ, 7 7 ARRVEISEAGILET B L e ABPC
DRI XY, Haemophilus L 4:Lichiatznt, 7
5 ARV I R ot < Te b & b b kigg i AB
PC 74800 B X oicte b, [y Haemophilus i,
BTRU P E U, 7o ARl 4 B-lact-
amase 24Dy ABPC 4o 440 L THILY il 2 b
VFPoE ML, o 75 Lk f %4 “indirect patho-
gen” FUUHLT W Do MMy in vitro J4{THIK
HRAZTIRDO S a7 A BREER A RS
WBUEL D e BT, HUlAY 2 B-lactam Rt
ARG O A A SRR LTV B o DTG 0 1 IS
LT, Freen 500008 b 14 & OB % B
L, 735 ~Bat oI X 4 IR T 11 B PR
DRI U, Kb 8 B, W/ GIREEHR T i1l
USBshs B, &M3MTHHDizAL, RETME ”
5 ARMBREORARBYTIE, R 2 H, KkS Hl
Thotcbl, HE71HE 75 ABEITERAATILTF
BHELZ EXHAL T2,

FbEd, HEWROEAYMEHLEERL THDT
RMEIND EDDELT, FIAFN D BPSR RN
CED XS BECEETINEVIRELBIZL, £O
BREFRAIC B TRARREDY N7 5 S HRBEY R
THluwi iz, 2O TEERMBETHD. LN
DABRRECHETIHRIEEL FhrbhTxh, &
FoJIIE4ME, MBHB-sWTBBARY REEA,
BEREABATIE, HERBREL TOBEN R Z
LERIBHLTV D, Lsic—F, MBBRICEVTRE
REX DB HHRBLRTHERI LRI, 2,
SHRINBDART, LrbThbils s aREEAC
XBBHATH HEBENTEE»DORML 21T, FLTR
ARP X D MBBC BT, HEBOEMBIITKEAS
FOZCR, RENICEROER L & RE LR
BYblkcv, Zhite FORYETIE, HEREANL
BB Y BRIT S 2 EARTREERC L %L, i
—HTik, BT t ORBRPFECEUL e RBRE T L
Erz LOREEHIC IBZ L, TDO—BEKRLTWS
tEZbNS,

HEDOJIEY, FHMVIETS > THETHOMMKRIEE
L Freund’s incomplete adjuvant DE MK I TREIE
LicBBaREC, MOOUMAEYNES - Litd &5
BRCEETEHOEEYEATHILICLD, & bOf
BB 2 b CGEU L IR EAKS R T ERTIRE
YERCEHNTHZ ERBEI LI

EEZL ToERNFERECTHMBBEN L RA—D
FEC XD, MREOEAEE L THMIhD DS
WEB7EHEMABREC X5 EARYMHBEY /ERL,
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PRA I 6\ CRMOBMBEYBIRL, HBMEDO—p
TR ERRT,
RARUSHRIG ERI =BT > T, e HTEANEY
Lo THoML MREBHRBIZKE S hhbAMET
BB K 7#izL T2, MAME L TRE 7NNk
K- TRpTHo e, K AHE LELTREARRS
mg Tiebhd 100CFU L5z L2k b, B iRg
BIRAR DL ENVBBE R TV LW, LhBKE
SN BBl o L KREIZ VTR LB
bPEHTH OB, Li{, REC 55 R,
RS L RBER B RMEE AERIEETHY, B
Sl 2 T LI MR L (LT L DAL
Lhfcve 320, $ROTBPMBBIERIZELD, B-
D )ik THigSEDORLEITLCLITLY, KRR
s RMErBN LI ~D T RE 7K 10
CFU kv UiBoNT B2 T it%18M 10°CFU ¥ £4
LI, EhdHTHLVMEEYEREL, 1B 45%)
AL IT RO R L BS B L. T7% b1 ALA
CERETEENBDLNI, TiirD, HEEE 10
CFU i1 BB AT 212, 5T ¥ 5 ElkeC
BB LExXORt, —Fi, FHRRE X5 HAROET
HEHCOVWTERT L L U BRI TRE
LEcRL ARG EE e~ kit y, E9He
BRRADOHEN KL, SHICEKERERCTIZRY
BARZIULS5Z L ME LT WD, DML ELIER
B7ECOV-THREHL, RE7EERCTRELERE
2, FREYHRICEATS EXETZ5 I buRE
L. &Y, ThoDOEICEML 72 S 4 H = XAR
RE7HARMMCLHTIZEL 2 LXMAELT, o020
HERYHREITEEHE L ORFE EEYHAKEA
L., JERFOBA LHNRTHLH BRI HTENRE
PHEML S AMEVE DI, ARO - L2, 7FIRE
CX57y AR TRBENER SV TLRHLATY
3o THHLBLEARMNL, KRE7E REK7E KRE?
FhENOFEEC CHARE LTRIFL, RETEDD
VRERTEY vy ARRE T BET5 L, BiKE
DEF XM bT IR N TBEBRAEALRD
EXBELTH D, BT X b AEDREESERT
ZLDEMRLTD, FEL, hboz EHHEA
BRREC LD TRED Z XL T, kSRR
BIERRTAER L LTl 70 # 4@ o ERIRR
32 f5k, RE7ERFC X5 HkMo LR~ TE
{, EEEECLEIESDS b OOBFHRRI DY
TEL, RIFOHILLREHEY I D £ 7x oo SaF
ForD®) B}, ERMBEWAERC BELT, WABL
U TEEHE & A—Eo mBIEdEc TRiET 5 HikkAv
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T5%, KIGHE, ZTWEE R, MRREE TR
RIFC X - CL im0 AR, &
BEREBLLEEL L loh oo LTS, B kD
EELDLOWCHMREY L L E LT, BE RIS
KEEL T, B & LT 7O RIS X 5 RIER 1T
Tev, BIABRET T fTiblien 2 EiC L,
TORMEL T MERBE L 0, RAEYIHIEE R
B URG 2 M e AL 108 CFU [ TFic 35 LA B
bE&ELbR, LaL, HEETHE 100CFU wxLT
R REEREY D7 LTRABB LA, EERC
EFECE O TRARYEHRL 250 B EM & e
Bo TDHENEIT A, WO T HEEMSREO LR
FIHIBIOC 10 H1ELTRALT, ~vAKTC
BRELBSFE 2R, B ANEAET O R EE R L
Teo B 7H 107 CFU HPhEAE € (X 739 14 X10 mm
& HIFPDORST L 2IE—HT A AE SORTIREER
W, fiigettE 107 CFU B Tii7g 10X 6 mm &
RE7HEE TR L 3L, Bloxmb =L
WETESZ RS, —77, WD 107CFU o0
AEETIOPY 18x12mm L X Zh B0 S5E
LY KRE TP AGRD 103, B DILHRALE D A D FE
B, POACREGREYD R S Wi BT
Tholio THITH LT, 71 107CFU i LT
Figeidp% 108 CFU i CCRGEEL - B4, F
17X15 mm DR & S THEWHWGAEOTMA R 3 5
ETEE RS, ELEIDIIMEORE X Bdl,
Mo X5, 3o 7ECx L CigSmEoEs il
LTh, H2W0IxL LA Lk, BAREE
IHRTVEEL DRDBEN B ONRICDOT, EEDER
ARLMEGEEIC ST, BEEEYEE 78 10°
CFU ot LT fifiZeti@i% 10CFU 2%\ % 103 CFU
ETrZ il

FE7H &M EREARYIT X 3 REA R,
KE7H 10° CFU+ifiZe##8 108 CFU #/5E < 13 28
Pk 16 W (57%), EE 7H 10° CFUH L RE 10°
CFU @R T3 25 Pk 16 37 (64%) LBmERTH Y,
78 10°CFU B X% 43.5% O JIIEDRK
#Y, BB\ 48.3% DOFHOPEMIVE LE B B
Bbhic, MLIRELE T, HEExE U CHEEM
ACHEEZEETS C LI X ) RGBS A FRL, &
78 1mg BIERD 5 WL B EHERE 1 mg
BB X o T BB OB R bind - 1ok,
B 7H 1mg LEMBEHESERE 1mg 2RAEHEEL
A, 10 PR 9 (902D DI fifi R 5 R R B
BleLl, BAWL, MRERTCHEEMMcERLE
ATDC L X5 ERNR MO BRI B

T, EOT7HE Smg EMEYRE L, HATH Smg &
HEHIRERE 1mg ORABGEREL T, ETHRITLEDLIZO
% T#EDIeL, U bIBEEREE, HHRYED 8
P53 (62.5%) N, BABEEEETIE 12 Hd 10
P (83.3%) LELDTEERTHhoIEMEL T 5,
PERE - 9L, REIBEELEDNC X 5 ERVF RIGIES
PRl fi4 7 B R VTR, IFREEEEGT
1 16%, MEKMEREEMRYCIL 24. 3% DILIREMEGR
THHH, KRR EITFEERE 55 \WINFREE & i
SUEOMA b EA S I X b 2HEREARKSRT
%, 76% OEEC BHEEE R L2 i L Tw5e B
ko X512, AT - e RFERRYPREL HD VI
HRCH B D ERBRL N ThO R E AT, iR
CRFAEARPDOREUDOEEMEIW LN TH S,
wEOFHETRSEYIT X o 8 LR, @&
AEDETECERR L, %0 QR i SR RO H
P, 375 109 CFUA i #tp 108 CFU (T HH
T, FH1HE% 3.2x1.6cm, 2 E# 3.3X1.7cm,
438% 2.8x1.9cm, FEIE 100 CFUHfH %45 10°
CFU I (U T3, FH1#EHK 2.2x1.3cm, 2 8
# 3.3x1L.7cm, 458 2.6X1L9cm 1T R, BEE
i o e b DDA BEEBEEREEDO ST, KER
WRARTERT 5 LaRoic, —7F, PRBEXEhLE
BEOEEM A O E X3, I8 TIXFEH18E% 1.3X
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(6.2%) LIERTHBH, ¥ 75 10°CFU Bk
BT 1RALED R TIWIY, FEREL THTI
16 Tk 13 3 (81%) @B, 5L 6 HIEE, 5
SEirrhsRE, 2AEETh oo IRETIE 16 P 7
B (44%) C@RdHR, 5 4 MIRE, 3PIPEE
Thotoo Ha 7 HBEMBLERETIE, 14 P 117 (79
%) CHERENEDL R TE b, 20 5% 5 LR
B, 3TrHhERE, SPREETHh-LBEIh T
B0, P b0 X 5 ELEORAERBRRMBEIRERKE
<, BEEZEMHLLTUVERENEDR, DRI,
—Jz massive gangrene EIEEND X 57 B k7hii
Bz, MAREOBEELTWA Z MRSV LEEbh
TWAHDE, FEMDOEMEEL B, SoLomon®® 1.
T BB A DML 25% e S 0F LT & L,
Fraser®? { FDEIC, FHAEEIC X5 MAL ot
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HHET L AROIAF %R LI, WA 7 B Ry IhiR 5
TRITAREIHERERY, 18, 28, 48\TFho
BT 3\ T 4 BB A4 > IR 35 8% > (R 555 /5 R ML oD TR
LBV LRIEDEETH Y, MIBEHRET KT
SRAIBBRACRIRMEFT Z2EARCHD Z EXR
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whht: (Fig 1D, —F, IWTiE, 1VAROLKY
1% 6 Tk 2 PO MFERBHPL:HBIC 6\ TEFHi%S
MBI 7 W B L@ 720, ORI TIRIRE
THME S RMNEE Yy LAY, ¥1:, B0 4P0%
Trir hif s LREOTHME AR AN Sy @
h, IRtLizRich RO 7NELDOBREERIHRETH
7o L bt AR/ BEREY>R
WS> PEMURMAMOR- AL, R T HMBRGE
M5, B ! Wi RGO R4 EYAER S (1 5F) ZPigT
Boto oM 4MEEALED I ERBINEIT
LA 1 MEE( TR SR O T ESEBTH >l
MEORPORE: S X7 Yieh, MRIGCEDORIHH
- BBTH 0, 2A%IcE, 1HOBREMEAKT 2x
10! CFU/g Dt L0 EFR LD UM, DT
TOFEROAMMMM L D% FILHRLI, Z0X
5ic. WS MABIRECEVTSES T B L RETH
2 4B%ICEVTH 6k 3 PTic  REWLEDI:
RELHEBL, X/ HERETHSVCTALLEHT
BAMALINEORPI, ZHICHRH-THD I LHED
bht, —F BUThHZREI/EIE. 18E»H2A
BT 2 MEAREH T 105CFUJg -5 10°CFUJg
~. [REEE T2 105CFU'g »6 108CFU g ~ 2§
EEEAS =12 10CFU g 25 108CFU g ~&, W%
HEBETORE THOMY L RIFAEBEORIY
A, BN EANT LA L HR LI 2 Aks b 4 8K
AT, M7 100 CFU g 26 10°CFUJg
~LuzHmL, BEe BREARAKTIRER-E
O EBETZ - s ABRB LR (Fig18), = O Ry
RE7ERGR NIRRT 5 KE TEEROESY
LHET L, REeTEBMRSRENBRIC TR

Fig.17 Changes of viable cell counts of S.aureus and K. pneumoniae in various lung tissues

of rabbits with experimentally-produced-lung-abscess.
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Fig. 18 Changes of viable cell counts of S.aureus and K. pneumoniae in various lung tissues

of rabbits with experimentally-produced-lung-abscess.

aureus and 102 cells of K. pneumoniae

(cells/g)[ Pus Wall
108+

107
108
10
10
10°
10°
10!

Challenge dose is 109 cells of S.

Surrounding tissue Contralateral lung
O Mean of cell counts of Saurcens

@ Mean of cell counts of K pneumoniae

m 6){n-5) (n=5)
[~ 08 - 00 ——08—
1 2 4

Weeks after challenge

Fig. 19 Changes of viable cell counts of S.aureus and K. pneumoniae in various lung tissues
of rabbits with experimentally-produced-lung-abscess. Challenge dose is 10° cells of S.
aureus (O—0Q), 10°cells of S.aureus and 10° cells of K. pneumoniae (0—0), and 10°cells
of S.aureus and 102 cells of K. pneumoniae (O--Q)
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B7EERIL, 18%, 28K TREe REMRY
iy, 2ALBIBEEE BEREA&KTIRL
AEBDYET, BERBW TR LAHEMTARER 4
BRI B\ TS 7 H RIS O R 7 HE K
CRIFAK L o7 (Fig19), o D X 5 BETEHE
EARMGBE I, 184505 2 BRICHAEED
BAHELL, 2BEIIMMABENHEL, —F, K
BRI AREOFEL TV AHRIIERL b HE
BT 25, RSO LIS ER
DEMB 5\ XBWAPOEIESBD bR, HiLBEEDOKE
PRETHOMM L AT 5 FERC /> Tt E2 S
ha,

KRBy AV BARRERC ST HENERK
OHBCHLT, MBRCOWTIRRIELO|EY Al
Vo BRPME, S aureus & E. coli, S.aureus & Pro-
teus xxhxth 108CFU ¥ 5B &L THEREDRE
RCEETH o Ltk b, ERIEARYMRR %% (FH
L, BAPOBREARERMOEHFNHEE X BF LTk,
S.aureus k E.coli DEZE > ¥ TIX 24 Rtk S
aureus (3 10°CFU[ml, E.coli ¥ 10°CFU/ml &,
E.coli \@Bfr L ich, S aureus & Proteus DEXE
HE T 24 BRI S aureus 10°CFU[ml, Proteus
102CFU/ml &, S aureus MELL L b, AL S
aureus 108 CFU Oz s\ T, FFCEBLLEE
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ORINUC X b 24 Ny KDL B RID Z & MeiL,
BEMEDHTLMD (AN L TV 5o HENTRGEN
540 BRI 3\ T, Shigella flexneri & E.
coli, P.vulgaris, A.aerogenes %\ !} P asrugi-
nosa iz 107CFU FoBML THAMYY & &
x4, E.coli, P.vulgaris, A.aerogenss % Shigella
WS UNRUMER 42 ai L, P. aeruginosa (MMM
ERM R RV E R LT VDo AN T » 1R
UL RRYIGIR T, Jits /(4 10° CFU 4o s L Tiligk
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Tl RSB R BEC v i e 10 4 A SR e T N B L2l D,
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MUTEMT S &, WO TRWMEA N Rk L
LB Y b htco TOBE, A RRYALIRE (T 10
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DT, BE7HCRT mASEMm0 ERAE Y PIEE
LS DY F X TW AR YEE TS - L
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Z 0 REDOLBEREDBMITHCRENE L LTE
Hdohs e, FP% 32 AOYIRIEIHIBEREAC S
% B0 HBEREZ BT, REOMA#MY Zome:
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MT A ((EMMER ik BT 285, BB (Lo
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IS b D 4L, BBRCEROBHDOTFEYED
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BHT5 BT, ERNCFEHRAEE 7R LEER
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FEDRE AN ERC RN Lk R UToRS
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STUDIES ON EXPERIMENTAL LUNG ABSCESS CAUSED
BY MIXED INFECTION IN RABBIT

Kenj1 TAKAMATSU
The 1st Department of Internal Medicine, Osaka City
University Medical School

Solitary lung abscess was produced by inoculating intrabronchially both Staphylococcus aureus and

Klebsiella pneumoniae mixed with Freund’s incomplete adjuvant through a tube inserted perorally to
one lung of a rabbit which had been sensitized with mixture of killed Staphylococcus aureus and

Freund’s incomplete adjuvant.

After the inoculation, macroscopic and histological findings of lung

abscess and viable cell counts in the various tissues of the lung were investigated at several times.
The results were compared with those of lung abscess due to Staphylococcus aureus alone. The
results obtained were as follows.

1) -In rabbits inoculated with 10° CFU of Staphylococcus aureus and 108 CFU of Klebsiella pneumo-

niae (group I), lung abscess were produced in 57% of them.

In rabbits inoculated with 10° CFU of
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Staphylococcus aureus and 102 CFU of Klebsiella pneumoniae (group 1), abscess formation was ob-
served in 64%. Either of these incidences of abscess formation in rabbits with mixed infection was
higher then that in rabbits with infection due to Staphylocaccus aurcus alone.

2) Lesions due to Staphylococcus aureus and Klebsiella pncumoniae were larger than those due
to Staphylococcus aureus alone.

3) In both group I and II, viable cells of Staphylococcus aurcus and Klebsiella pnecumaniae in
tissues were counted in the order of decreasing number; most in pus>ubscess wall>least in surroun-
ding tissues. The numerical order of viable cells in the above was the same as that of viable cells
in the lung abscess due to Staphylococcus aurcus alone.

4) In group I viable cells of Klebsiella pneumoniae in the lesion was predominant in number,
while Staphylococcus aureus was predominant in group II.

5) As time passed by, viable cells in the lesion decreased gradually and the bacteria which were
predominant in one week after inoculation survived longer than the other in both group. In group
1, the tendency was observed that large number of Klchsiella pneumoniae survived longer in the
abscess wall.



