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Compromised host %485 L7 SERALD EMBRIR D 36 X O RUHHE % K & % fF 8 U tco Klebsiella
MwmmweKI%C%BD%ED%M&%?WKKVT,ET%WE&M%#%U&E%&ND
Y OEKIEEYA L TR 5 EMNRBEIhT,

coEFA%FL, amikacin 3 XUF cefuzonam DEMMEAR G EOMMFHERLR ¥ HIR
Ptk & L Lo

HEERL T A TEDAL O FMOMES X IR, 1K T M4l 280R
SEER]LB1EORBECHETIBIRANRSEL b L AERAEARFEOHHERTH 1

A—RPFFIC 3517 KA OEABIME Y amikacin TR L7ckER, mif-HlEE ORFilE X TER
BEABEEOHRBIFTHoTo ELBEAREETERFEARL CHSETE L T%L D BAL
W b BRI H I h BRARE S h, BRITRPERLRL, SHAEL¥EL BAL &, H+E
CR\WThENBEORFNEEMCh VB I, BRIEFETIRCO L) RRKRIBDL
nigh o7

—%, BRBEISBRAZEE L ) SREREAREROHEN T Thbb7 § / BEGR
FEA T SEREASSEIBRARSECEREAOBT, BEESIROZ LHFERIL
foo TDXHHEERARKVTHEBECRED bR DR 5T, BEERSEECST EFRAOR
RCBIObDLEEEII S,
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BREORYICIREGLBEMA0BRE NEHCH
5350 LRAR0EECHHY, RETRFCRED
HWb, EREEOHN ILBEUEBRERNTIEFE
HEEO EAL XIcE D i ¥ % compromised host
DML, RREREBLLEREET 220557,

IR BRI b F oM CIRIe, BBRHSEBE - KX
LEELLLTWEEOHEMERNLAALR TV 5, &0
X 5B RV TR, ERRBICST 5 ETIRRE
ez, BE»EFEHEARSNLETDH S,

HEAREEcR, BRARS LS 528085
Eoid, FRERBECISEANEARELNFHAIL
52LBHBM, UL LREEZTOLIARENEAR
SEOHRMTAEBNRABREIRYLL b

B, EHVIKEX 71 ARz -T2 AT
compromised host ¥ % L - RERMNERHESERE L
AORBEVRRCHTAMREREF A OEREBREL

TWwbo

ARERCOREEZRER e F L ¥ AV, HEHAOR
BAEARSC L s ABESRLBRAKS L HEL, £
OEYEEYER LI, SLRT I/ BEGHOIENE
ABERBTORENBRARSC APV L
Ll

1. # ¥ & K4 3%

1. EREYH

AAEAKE, $E 2.5~3kg ORRHEA L
BRiX1BME L, ERSAERC L IEE LI

2. EAEK

HRARESHM 4 W ¥ & E R 7 OBEKI Mk
Klebsiella pneumoniae KU-8 # (LT K. pneumo-
niae) WM Lico ERCETLRELMBRICIY 3
EfA SR E AV,

3. BRESEEER ICANRBIABEREOEH

* BREKR 2-17-6
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HHY OHERHET, B4 BUKBITRED S &
cENOAM LR LEDNRA ) v MRS TS Y
r{ A=A a—7 (BF-3C-4, LT BF) #%%ELT
EFEFIHA, ATEAD 1% Ar~Y ¥ 0.1ml
YT L CIRRESEREY el L, pentobarbital
(7Hy FTHET MY =) O 25mglkg OWMIRKET I
B R E CHETT, WOWRE %85 < B CERBMIc T
BEXel, UTBF R XZUBRKBTEEDOS i
ATz » 1o

AR, FA—FREC BNRESE B iE3e s,

" nitrogen mustard (Nitromin, ZHEHIK) 10mg/kg % 1

CB1E, 3 EMREHFMIRE D BERE L, B5pIHE
4 A B MR R ERIOM 40% LUTF &id Xk
SUE LAERBXAVCRRER LTI~ 1,

4, RBYOTE

K. pneumoniae % brain heart infusion agar (Dif-
co) B4R T 37°C R, BEAEAERC RS

L, 9.0x10°CFU/ml & 725 L 5 ik, APLERE
ETESEY~BF # AV =@ ¥ 0.1ml (9.0x108
CFU/rabbit) DA L bR I RT,

5 EBEBOWE

—~HIFORELREEE 1, 3, 5, 7 AR CIKEBIR
oY X Y BMIEI, EEANCLUT ORI L
oo MiCIXRBETHIETE, BRPAFEREETHS
L% ¥ ERRMoLLE TEOSHE 35
KETE ALERIVCETEDE BAL H, ¥ XUW0
o, FPEE BB B 12 Bk & L, sshtidiE
EETEE L, FRIANEEO—BY, BFHILRE
PRI Lico BAL W ORBER Oz T\,
FEESET AR 2.5 mm, ERTEIRIISNE ¢
mm DEY=2FLvF LTy, oX8, LET
Loml, FHEwrix 3ml ORBELBAERY EHEY B
WTEA - @i 0REY, #hric3EREL, Bbhi
ERE %%tk & Lice BAL BOBUREIL50H~T5% T
Bot, HBRERAERORELEERAER YL+ %
VA XA LEEEOREIL L,

HEDRB #BEAB AR T4« 10 BFERR,
%0 0.1ml % BTB Yigisis (REF) gL, 37°C
T 24 RS REEERERNE L, &Rkl 54
B, &% leg, f%F X BAL ik 1ml o
POREHL, REFPHER LU ZOSHRTERL
o

6. HEKOREHE

EREFIHE NS H  PREEPETS FHZL
373 BEAFOS b, BEREH © &\ amikacin
(AMK, FA83), 75 +B%Ecx LT LHEWH

WAR2 pAn BT B -5 7 & A% D cefuzonam
CZON, A& vV —) O 2 ML MA LT,

BEREEFRAECE L, AMK T 8mg/kg/H,
CZON 12 40mg/kg/B & L, LEAEARCZREEER
WA 0.5ml iz, MR 2ml M LTHA Lo

BERR 24 WMk X 0BBRL, 1B1E, 38H
HREOF 3E & Lo #4RHIIEMIRN D OMiES X
U BF it XL 5ET¥E (RRILD ~OEELFEIAEA
D 2 P T Te - oo

X hiz AMK otcs\WTitl B 28 &, 4) 4
L A 7S

BREE L 5. OETHED LicARENES X »iH
ST Lo

7. AMK oFNRERE

Bl T RLE L F5Eic, R 24 R,
AMK 8mg/kg %#4&, 5 OETRAB L 12 Bithinds
5 RREIRKIBE Y disc % AV 7 bioassay 31z THI
TELTe JIE X AFRIIEYEREEGEIEMHE L,
BEE 12 1t Bacillus subtilis ATCC 6633 Bk, iz
heart infusion agar (3RBP) %A\ Ioo BFFAINIE 11
EF T3 5% 10 46, 20 4y, 30 4>, 60 4r, 90 4,
120 4y, HEABETELEH 30 44, 60 4y, 120 43, 180
4r, 360 2, 720 3L L, ERACKVT—EIFOR
ROTFHEERD T, TRENBRMIEL X b H8fk51R
I, Z¥EmE, BAL BB IVEEMBOFTIF 1 AW
BB EERNECHE L,

8. MIC # vt MBC DHilE

MIC 3R E? S O FEic# U, Mueller Hinton broth
TR BEEHBRE T T MBC § HERFI kS
foo

K. pneumoniae KU-8 #icxi4 5 AMK, CZON o
MIC & = h £ h 38.18 pg/m], MBC i
6.25 pg/ml, 1.56 pg/ml T - fog

II. % i 1

1. JEBEEOEEKOTE

R E UICIRRIRRE TR 5 BUACETE LR
BhiARbhi-0T Fig. 1 1mik5 B E COEBRED
N LT,

EMECKT HAEERIL, BREETHILIATECR
TR 1 BT Tl 1.0x10°CFU/g, 5 B
3.0x10°CFU/g L5 B 10" v <A B R 2 #EL
7o RERIIERPIETH B A LES JUPETIIELL
A% 3Tkt 105~10°CFU/g URADBENEEL, &K
5 A Cizdtic 10°CFU/g B & S LT
Wieo Thic L, FERBRMTHLEMO LER IOTF
ETCIER BB 3.0x105~1,0x 103 CFU/g & k&

0.2 pg/ml,
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Fig.1. Change in number of viable cells in tissues and BALFs of rabbits
infected with K. pneumoniae (9x10% CFU/rabbit)
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Fig. 2. Change in number of viable cells in tissues and BALFs of rabbits infected
with K. pneumoniae after i.v. or i.b. administration of AMK at a dose of
8 mg/kg once a day for 3days

B ThHD LFREMECHR 100 4D 1UTRED & % BAL oA BEHcEsVTIE, ATECIT T
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Fig. 3. Change in number of viable cells in tissues and BALFs of rabbits infected with
K. pneumoniae after i.v. or i.b. administration of CZON at a dose of 40 mg/kg once
a day for 3days
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Fig.4. Change in number of viable cells in tissues and BALFs of rabbits infected
with K. pneumoniae after i.v. administration of AMK at a dose of 8 mg/kg
twice a day for 3 days

105, 5 H#% 5.0x10° BE L A¥UHEML, = OERE wRLE,
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W LTt WBReh ORRRF LB MO B2 P 2
B OBREHER A& — v & I{RIE LTV,

2, BEBOLEBOER

BENTIRAS 7T I T BRERER B DR
(Fig.2~4), £FHEN D L ERHRLBBD LI,

AMK 1H1EB#fE5 X 5HREBEOHRY Fig.2 1T,
CZON ‘B ofEY Fig. 3 R LI

1) 181EMER

AMK 1 H1EMERTE B3 % (Gmbnke
BH) widame, FERL DRI W L AERMEL,
fhoMfkic TR 1 A% O 1/100 BE OB
Bh LTt L LS B (ARPIEL B itk
T BAL BakiE TXToORMBICE T3 BEDOH
10 f£3E < W Lico 7 HEE (RHRPIE 3 B i,
Iy, FPR (e, A T% BAL Witk TEHKr5H
#o 10 FRECERROMMEBD I, Bkl L
&M%, EL%E EFZED BAL B CRBUERORY
BEbhis

CZON 1 H 1 EiERTIL AMK 1 H 1 E#8ERc
BN, B3 B GREBAM2 B O & § Ek 10
BAL ¥ Co BB REIL KERVA, 5B (A%
ik 1 B BBEHEMAALR T, XLREROBA M
Fobhic, 7H% (BERE3 B CiihM&ESs
XOETE BAL T ARK O BHmX Bdbhic
2, OIS T EEN BE IR oT, ET
AMK of& L RIcH, MARITERTRD I - ot
3 Bt o BT, KD 5 Ei#y 8CFU/g, B~ 5 10
CFU/g BEDEEF R Shi,

2) 18 1EFEAHBERE

EABCZ2EH LS, tAFXh1 A1 EBERLD
BIFBREE B,

AMK OEARE TR LcERCER, B3 5
B (BB 2 B X A& MEES L0t BAL %,
itk TE BAL Bie kWX OEERIBENE
Liroi: (Fig.2),

FRBERTAONIERED 5 HEOEROFHM
BELRY, BMBRETHS ATEOL 10CFU/g B
BEOABREADRDOLTH T, BET7T HRCIETE
DOEBEHIL 102 CFU/g Loolnl, ¥ich L3, hE
b 10CFU/g BEOHEFFHRA LY, EMEE @
B, B#E BFEXELE BAL Bt AB@E» bR
fehr o1,

CZON EABE BT BEHC~X AMK #5R°
#, AR&MHER IO BAL B COEBORIBENE
L 1o (Fig. 3), ¥ 7= AMK 5t X7 B#IZIZE
FHEABC SV TOERERD I o1, L LIsiC

iv., ib.

esQeen, —O— SETrUM

meteem ) w—teee kidney
—s— RL (Right Lower lobe)
=*— RLB (Right Lower lobe BAL)
—o— RU (Right Upper Lobe)
—o— RUB (Right Upper Lobe BAL)
—x— RM (Right Middle Lobe)

n=3
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HE/R or m]

1,000
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100

10

720
min
Fig. 5. Tissuesand BALFs concentrations of AMK
after i.v. or i.b. administration to rabbits at
a dose of 8 mg/kg (mean)

1158, 7HERREENED bhAvEirdbb
¥, BRE 515 A% 6CFUJg, 7 BEO FE
Mbit 3CFU/g, BB 512 10CFU/g BEOEY R
o

BEo X5 EBBOBMAEED HH T, CZON EA
Hes\Td, AMK B4R EABOHHEED
BAER T T,

3) 1A 2ESEIBELEN

1A 1 EHOFEE ST, 2EALIBEFIVE
ABRDOHABEDRIBR T, L LBELRETR
DEBENEERETHB LD, AMK OB 5BIRAE
&L, 1 B2EEBEOBEBRYGRLERR L, Tof
H% Fig. 4 R LI,

DEGER TS AMK 1 B 1 E8ERCES, £#%
GhORBRNEEBIBERE Lot L LERS3
Bt (BH#EBA2 B i md, FEBce
BEED T, AHUAMES XUOATE BAL Bicokig
HEZo 55, ATEABRHNOLEEFIEE X AMK
BABCR R E e o, 5B ETEELLD
BAL BzoLZ&E Y Fdfehd, 7 HRRIIWThoR
Bt LEARB IR - :

3. ZE#H (AMK) BE

REFEITET S AMK #5650 EENEHNBREY
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Fig.5 iR T4, MENCKWTIE, MmN, Wik
fuokkF o AMK BEEIRHBR 4 ug/ml) LTFC
Botc, MEFRE, BRRECEVTIL WFhof|
SRV TS BB I R E X b M- P,
-rORBHETACEER 10 4 THY, Fhihm
#h 28.0 pug/ml, EHEM 70.0 pg/g & CITRAM
ER 2L ERA o R LIRBRISCR Ut & — v i
BL 120 S omFERRE 6.4 pg/ml, BHIRER
1.2p/8 THoT,
EARR BTN, WM, HFL¥E TER
00 BAL ¥, HPEERICLBH Shic, ¥ oMiE
BLRILD VTR OR AT S BRI E L MR
EX Do, OFEFREORBMEIIEER 60 AT
17.5 ug/ml TH D, FGERFRE RO IER O MKk
EREA# 2 EE B, DIEBERCE<D 5ol
P LIz, 120 HEE B CIRRRADOBEROMFHR
B2 EOEARL, 360 HLMCRIERALT &
kol —HEABREORBMHEIIRSH 120 4T 7.6
pglg ThHY, BERRRAOBEROFTNBE O 2/3
HEL, 180 SLIERAIERALT &t -7
EHEAFMTHAETEAMMNBE IEA 30 24
# 1,700 pg/lg, HTE BAL WHRE L, # 800 pg/
ml Thh, FARELL EPOEBIID DL ODRKRY
P LR @R, 720 Sz ThZh 110 pglg,
100 pg/ml BE e 7o FLEL T BAL BHRE
iR h S OEENLD B AT, EA 360 Sk
BRE%RL, ThZh 94 pglg, 130 pg/ml TH - T,
20 AP, Thth 11lpglg, 52pg/
ml Thotc, APERBA B B 180 5B BEE
19.0pg/g TH b, 360 % 15.8 pglg, 720 R
WREBRLT Ch -7

L. % ®
RENRBRIMEC ST HER O— BB EEL L
THIRRE S Tbh, £ OBREE ORI iR

R L CIRRA R LOEARR EXNBIT IR T 5508,

Lo LEEPHEABEIC S W TIRF 0BG L EREH S
ICRERRE, EGHHEI—BILIR TV, ¥
EEH RS WTOEBHRE L fTibhTuhitvo
T, SENEAREOHAELZFMT 5 BR THERIC
EF LI,

KRGS € 7 1 OFEE IXIRRPIE OIRREC IR v 7
Wi Bhged sz &y HiEr, 1920 4£ BLAKEY 5%k
LTRSS o@&r eI TELY, BETHERY
R e 7 L TEOBRAREAR X 5V BHIT% €71
BERCH 5,

Klebsiella i3, opportunistic infection & LTHiR/c &

DERWM LAY, SHENEYE LT, Bk
PELB RSB D & 212, TETELFIMY,

HE#n® % K. pneumoniae ¥ I\ K ERBMEM% = 7
PIEN, QUMELRREMAEEEEL, Mi TRRY
BB ED S EIC s VT B £ ik
X okl bEABEBRTAC LEBDL,

FRRCE T MAPEHBOLER < & — v LT
R, BMAMEOEEEERE IS L TR, M
ROEEMREHF DB EBEpBFHL R LT
A LR E i,

L LI CoRPE KT8 EwATL L &L LR
F oW DI BAL @0 EH B REAICHIE L
o

MBE~D BPIE AR E LT IfFET H B TH
iF, BRAERAITI S\ TETED SR FA R
NI TH D MOLHETLEHLE UL LTRRKRC
B R B LEL bRB, L LELE, FIHE
RHENREAMECHEMMIEOhicBII- KR LB
Too ¥l BAL Wrp o W L T OMEAB P OEE
ERLIVLDEB A5 — v EAHERISHIE, O
HHMMVGIEOHBE %R Lo ¥ A-HMY XAMmEKKI &
KoEEELSHNERFEIC Staphylococcus aureus % £&
SERFPIEPEE, NhcdErRB IRV,
Phot, BMENALESREB I KBS LT
5o

HEDER MM TOBRPEIARECERECLAZ &
ARB LTV EBbhi,

wiz Z OO RERIE T A HRAIIC X B IREICOW
THHYMZ o AMK %3 CZON o#EELSRIL,
TEA & O HERCHREAENMER TV, Tihobb
B3 Atk (REBAMA 2 BIR) OLAEROWAIBREL IS
ERLOFEABDOIRINELL, IBERFTIRRES
HEGEESIE 1 B AW L7 BB LA HEROE
WA DDA L, HEAR CIIERYCEEED
L, BN EALRBD DRI o, ZOHRERIC
I A HEEHEESDE (EBRORED) OHEROERE
R&LT, BEEFOGARRB S% hHEEROEEAN
BEORENHEB R LUEHAIHORVH AT HI 5,
T AMK EABETREERCEE LR 12 5§
B ¥ CEFTEATM THHETES LU BAL Reigh
TR < & — v R & D O EH A RBIREFL
to Xl EELFD BAL ¥, FETDH 2 BEHILE
12 BRI 2 THYE O BRI AR S hi, coBRix
EAShIHERA EREMCBR L, REEmERS
CERELEALRACBNIRIZ EXRLTED,
BREAFE IR EOKRBCERTH D LBbhi,
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FREAR T REREHE 120 Skt 2 miwPRE
ERMEROHIZTHAY, MOLORMELRIFT, #
FHROBBMEERMAT T VD, X MERTREANE
B AT s O TBRREL N RE X Mot 2
AREAR Y WPIRE MEL, ULh b WPRER
120 £ = MR IE A b fe i MR O SR FAR DO 2/8
BELE, T CORWTDT ¢ 7 EHEARES OB
B LT 24 RERIOFMAR L D 1 B 1 BREOHM
BAogERPRWEWIBERDS Y. Lr1LEED
EABETOMMHRELBIIEORE LERH OB
BU LT, BFEAMEIIEONTRILS, LIch-
TEABETOBWPNMEYBERE L HEV 2V TI,
LB TD clearance capacity SN TNERET
H55,

1 82 BSEMERERCE VT, 7 BE IS
ETHLIETENDOEOWSL LD, EARULOE
&%%f);ﬁbnﬁ:o

il Xb, HERECKTIAEFOREAREDOR
HUENER IR, LrbEDT7 I BEGHORETSS
WTRBREEOE Db, EARKIIEBERCENE
2 OoFRARBEEFETH D LARBRENRT,

IR BRI R e LT BF (S X 2 HER D
EESEREAEL COoBEZCNTIAEOENLD
ORI RMADLTH B,

Lir LW bW A RRBEEBEZCH LT LU
MY EML LTThbh 2KEZHERECEL BYRo
BETTHOME FOBERBLE LT, i BED BKE
4%, REROMEFHBERTME? S, Ml O/
REGOBEFR L LTHEFOEARZRASO1XHA
LFEREBDLII,

EHIZVHW B RIEDRERICE LEE OB\ 7 ¢
/ EEGFHIAELRD Z LBV, LOEIfERO—>
THEBBEOBFRIBBPIhOOHHS, ¥ HE
OB RV THMEL, S Y v ABR~DEXDOBREIR
CXZBTOARDTLRTRY, 22 T7 § /R
GhEE, BrBRRIBECEVTY, B5ELNE X
BERBOWT, REYR L LOBIEAOE,L, &6
CRH SN AREFHELBREORMMD S L BbRis,

B R RL AT HT W IR RS X ORICOMRM
B E LEBAYRERNAHEE=0E RIUEM
Hig, WENFEE LEETTHE EEHEZL
KW ABEE=8E EnEbEL HERNFEE
THE—EMCERR L E T, Tk, BRIV
TSR XU BAYEREORKRTEL 1L

1

2)

3
)
5)
)]
n

8

9)
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EFFICACY OF INTRABRONCHIAL ADMINISTRATION
OF ANTIBACTERIAL AGENTS IN LEUKOPENIC
AND BRONCHIALLY INJURED RABBITS
EXPERIMENTALLY INFECTED WITH
KLEBSIELLA PNEUMONIAE

Yasumasa TacucHr

Third Department of Surgery, Toho University School of Medicine,
2-17-8, Ohashi, Meguro, Tokyo 153, Japan

When organisms of Klebsiella pneumoniae were inoculated into the bronchially injured right lower
lobe of leukopenic rabbits, pneumonia spread to all other lobes through the airways. In this infection
model, the antibacterial effect of intrabronchially administered amikacin or cefuzonam was compared
with that of the intravenous injection method at the same dose once a day for three days. As to the
decrease in viable cells not only in the right lower lobe, in which organisms had been inoculated,
but also in the other lobes, liver, spleen, kidney and blood, the effect of the former was more marked
than the latter.

In the pharmacokinetic study, amikacin was detectable longer in the blood of intrabronchially than
of intravenously treated rabbits. Furthermore, in the former, a sufficient amount of amikacin remain-
ed longer in the tissue and BALF not only of the right lower but also of the right upper and middle
lobes. However, the concentration of amikacin in the kidney was lower than with intravenous
injection.

These results indicate that the intrabronchial administration of aminoglycosides may be a useful
method for decreasing side-effects in nephrotoxicity and probably also in ototoxity.



