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The therapeutic effects of four aminoglycosides—kanamycin (KM), gentamicin (GM),
sisomicin (SISO) and tobramycin (TOB)—were evaluated in vivo for ddY mice infected
aerogenically with Mpycobacterium avium—intracellulare, 31F093T strain. The four
aminoglycosides were all administered to the animals five days a week in dosages roughly
comparable with clinical use from 6 weeks after infection. The macroscopic lesions, the
weights of organs and the counts of viable bacilli in lungs and spleens were observed every
three weeks during treatment (12 weeks).

The observation of macroscopic lesions of the lung confirmed the suppression of the
disease in the treated mice through 12 weeks of infection. In the control untreated mice,
the counts of viable units of bacilli recovered from lung increased a 1000—fold value and the
lung weight reached a 3—fold value after 6 weeks of infection. In the treated mice, the
counts of viable bacilli in lungs and the lung weights were considerably reduced until 12
weeks of treatment. And also these aminoglycosides suppressed the increase in counts of
viable bacilli in spleen.

In this experiment, usability of the murine airborne infection model of M. avium-—
intracellulare was again confirmed and even in this model, KM was effective and other
aminoglycosides—GM, SISO and TOB-could also exerted therapeutic effect. The high
degree of potency of GM, SISO and TOB might permit the use for a short period of time in
acute exacerbation in human M. avium—intracellulare infection. Furthermore, since
chemotherapy for M. avium~—intracellulare demands simultaneous use of three or more
drugs, the role of these aminoglycosides in therapy may possibly increase the efficacy of
treatment.

* From the First Department of Medicine, Chest Disease Research Institute, Kyoto University,
Sakyo—ku, Kyoto 606 Japan.
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18 otee ZDHRTHRIIE T 5FHERED 70 BRIRE &
» %5 Mycobacterium avium—intracellulare 3 # &
PURRICESEM MRS, ARIC & 3 RYUE I E8 % RS
EEN R R SN TV, B, kanamycin
(KM) 75 & @ aminoglycoside % & & PiEtg R 0 £ |
PEAMAASEERIICHEH SN, FHSREHEFELTVLS
BIRTH 5, AILDIERK L 72 M. avium—intracellu-
larew v AREHME LT F D &2 B IGEER?
Tl KM-rifampicin (RFP)—ethambutol (EB) @
3 &, /% U KM-RFP-EB-cycloserine (CS)—iso-
niazid (INH) o 5FIPEHMXHEOMBHIIZE > T
WIEWETH, BEE TIRE L R odh TR
b BIF ISPV R OGN R 2R Uico & 7o BRI
L BB THE KM D050 OFRIRERT LR
HLTW3, SENEEGHRREEA & O AR O RYITT Wk
ABLAEFH L, KM 2&€ aminoglycoside (KM),
gentamicin (GM), sisomocin (SISO), tobramycin
(TOB) Iz & 3 Z T h @ HGREIIRIC > W TR L
1 DTHET 5,
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ddY @~ v 2 (HEREM I OBA) 2EAL,
3B TR ARG & FEHE U oo fiRHE TR O E Ak
(MRS =MWV,

(2) fH FHERRR

M. avium—intracellulare 31 F 093 T #:® % {#i
U 7o AB SRS SR BT T B R B ABE
BEH (i M. avium—intracellulareE) OWEHE £ 0
1973 I BEL 7R TdH B0 AEHRD 1 %/NI135HE
DFER % Dubos Tween albumin &L (0. 05
% Tween 80 &) AL, FICHERERHUCRHKA L
7 2 BRPERER A EHE ~ v A RPEEKRE LT L 2,
WARFICEH U CRRICE N2 E RS, BRYHRELE
[ERF I, [E— 0 Rk % REAENREKT 10 BHER%
FlEfER L, £D0. 1ml 9% 1 %/NIEHIcHEE
BET5EICIDEE LI, BREERIIBARLE 1
HHEOMNARR TR L .

(3) EBHHE

ddY #f~= v 2 113 PLiT, M. avium—intracellulare
SIF0 T i &R L | (1. 4x10°
v.u. /mD ZHVT, BRARES &, BAKGICIE,
TRI-R Airbone Infection Apparatus Model A42
(TRI-R Instruments, Inc., N. Y. 11570 U. S. A)

— 8

& % w2k BT HE

Z{HH L, preheat period 1543, nebulizing time 60
43, cloud decay time 30 43, decontamination time
2053 CTH#AEL, mean air flow 28L/min, compres-
sor air flow 4 L/min O TIT - 72, ARG X &
fow 9 2 1130L% 5 BHIc /M, HICIEE <9 2 (GERYE
FEIBERD) 1H2MNA, RO 6 EREEAIER L 7o

W1E JERAEREE (EEED

B2 BRGIEIEREE

3B R KM IR

BAR Y GM IRER

OB RY SISO Rt

H OB XY TOB iRHE

BEXOIEHRESEBRIY X 1EHEY KM0.5mg,
GM 0.06 mg, SISO0.075mg, TOBO0.09 mg T, Vg
NOREEEHAKEAK 2m/ K LIRS ENE S
NB3ESERBEEFERL, BHR FCER L, &
BhHEE, B5HER 1 B 1E7T, BRARKLSE 6:8H X
D, 18EEETO 12:8RESE L,

B4tk 1 HEH, 3BH, 68H (HEBIGER) 18
1 B OIEFER RO 2 BOBRYIERRE %, £ /0amRb
% 3.8, 6.8, 9.8, 12BHIKE1~6HOIEEE,
RYGEEEE 2 K4 SILT D BRTIR L, SSRGS
EXRUBIRERZEEL, 7020 3ITic> WV TH, M,
BENERBECRERBICKVEE L, BEREREET
¥, 3Ito~v 20Xz zhTn—EL, 2%
NaOH T 10 £ DI BeER (BANESR ==y
VR ENFAF—2MH) EEKL, EiZ 2% NaOH
ROV 10 fERRRINEEK, €@ 0.1m/ 2% 1
%6/ BEHICHERE, 6 BRETE LRE L BB O
BN AERRERE L .

2. HERRUE

Fig. 1 c RBHOVHKEOWB £ R LI, BREIER
BRI IEER LKL, WBETERA OB,
BEEE 4 BT, GM IRRBIGE R D SIREE O
MR 2R U7cas, fthod 3 HITIRBRG RIS & 0%
FH S T o fo, YR 16 BLIE T, BRYIEIRE
B THREORDER LD 51,
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i, HBZE OIS L, EBE TRICIEEAMOZER
HO DT h o feo MIBRZ & U CIIEE (MBERED
FEEEOERROVEMER L VKR OBEAEKRESD
& Uteo ARG T IR BRI L~ IE O FREE (38R
EDrd), SHRHOZEFPSHLTREDP -7 FEREL
LT BRE, BERMCERBEORIERR (REKRD
(L) MRS, YRR 4 B TRIBERMOE
WAL D RAEART RS IR IR BB I N I R S hu i,
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Fig. 1. Average body weights of mice. Each point  Fig. 2. Average lung weights of mice. Each point

represents the average value for 5 mice.

represents the average value for five mice.

Table Macroscopic Findings of the Organs of Mice

Regimens Untreated ) KM GM SISO TOB
Organ Lung Live(zr Splgen Kicgney Lung Liver Spleen Kidney|Lung Liver Spleen Kidney] Lung Liver Spleen Kidney) Lung Liver Spleen Kidney
4 to 5 mice
6 weeks after *
challenge +WH0/4T 0/4
Before +
treatment
9 weeks HH A+ H+ + —++ + 4+ H+++
after 0/4 3/4 3/4 0/4 2/4 3/4 0/4 2/4 4/4 0/4 3/4 3/4 0/4 3/4 4/4
challenge HH - Hi + +
12 weeks -t H++ H++ HH+ i+ +
after | 0/4  3/4 1/4 0/5 4/5 4/5 0/4 0/4 3/4 0/5 4/5 5/5 0/5 0/5 3/5
challenge Ht + 4+ + HHHHH +#+
15 weeks it HH i+ + ++4 +H+ +4+—
after 0/5 4/5 0/5 0/5 5/5 4/5 0/5 2/5 2/5 0/5 5/5 5/5 0/5 0/5 5/5
challenge + + + ++ ++
18 weeks HitHHHH +++ +Ht+ —+- +++
after 0/5 2/5 2/5 0/5 5/5 4/5 0/5 2/5 5/5 0/5 1/5 5/5 0/5 0/5  5/5
challenge Hit + -— -+ -+
* Symbols of gross pathology of lung: —=no macroscopic lesion ; +=scattered small nodules ; t+=many small nodules

; #=innumerable small nodules (miliary pattern) ; Hf =innumerable small nodules with a few big nodules

; T Number of mice with macroscopic lesions
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Fig. 3. Viable units of M. avium~—intracellulare
(31F093T) recovered from the lung of mice. Each
point represents the average value for three mice.
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Fig. 6. Viable units of M. avium—intracellulare
recovered from the spleen of mice treated with
KM, GM, SISO and TOB starting six weeks after
infection. Each point represents the average value
for three mice. '
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Fig. 4. Average spleen weights of mice. Each
point represents the average value for five mice.
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H, QFFKRS GEHRTER) ck3BENEZSN
30, FEXRSEH» 5F L TR)OIA DI T I
X RGO REMES R, SBRREARENEEL ST
AITRBEPLELEDbN S,

Fig. 2, 3 icffi 0 S ER O #F & AR K O ZE1L
R LT, FHERIIERYE 6 A TH 3R, MNAEREI
1, 000 f% &840, Table DRBAAR & bEZ ALY,
B NRGYIC & B 1B HEETTHE D BRI G € 7 Vv D F M
*HERL I, KM#BS5# i, GM, SISO, TOB i<
gL, MRERBOBDOIROFEESENI L, KR
KTHICZOWThoEAIC b & S ITRESRSED O
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M. avium—intracellulare iE D <= v X B#EIR&EG €
FuL 2 EH LTSI HE LT X IBREERY
T, BIRARLICHL, KMBEBRERD KM 280
KM, RFP, EB % o Jiff# 38 o O RS LB E 2D
Th -l FEEGWEREERICBVTCRIEIT 2 Db
na0lE, (DEH OSBRI X 28BN RDOER,
QR GRE A ZE LA DRESROZER, QMEHE
WREE DRI & 2 RERHERORFREFTH 5,
(e > VT IRAIERRE P LickSic, M. avium—intra-
cellulare 31 F 093 THAH Wi < v @M< 7
VT xt U, BREEER, BRER2:8H, 4 BEREHE
o 3EMIcE, KM+*RFP+«EB® 3&&RU KM
RFP+EB-CS+TH ® 5 ##tHMR D 2 XTI,
R ERIBE BRI BT, 1RERS 2 BE cBLIcE
BNRMS RSN, B4k 2 BEKRU 48 BRERGE X
D BIICIEESIRS R O N A ERIE S 505, WEhOR
KBWTHRESRESR Oz &k, DR LR
BER< ¥ REEE F VBV TR 1EEOBE
BALEIC T DHIE TR FNR ORI AT EIRETS & & AR
Bahi, FQOEHEKROMETH 2, HEET
DL AREDOMEEZETIE 3L F 093 THOZI<Y RIT
LHE L S O I TR 2 EK T 5 DRI L H
KRThH 370, T ORRER DRSZHEIIC X 2 B3R
ER ORI ORE IMKARBRE 1T, 451&, FICKAH
BN D~ Y RBITRORBEVSEELFETDH 5, 4
i3, )0, FBRYHEEEAH & b ADBRGUTE WIRARRIC B
3 BIREERIC O WTRE LT,

WAL E FVic>VTId ddY @~ v X &4
L, =9 2&FHK31F 093 T k2 BRARRG S &, 184
EITHOEERE M M. avium—intracellulare IE %
BB EMTELIEERIHELTVEY, M.
avium—intracellulare ® < v AR ARG E 7V i3Mhic
Collins 5 © %8 D673 ¥kZHWABRARET, 61 HK%
PR 100 51278 - 1B ERE L TV 5,
% 7 Waggie © P 3HRKS L/ C57BL/6N < v
2 & 0538 L 72 M. avium—intracellulare complex
% B 6 C 3 F 1hybrid mice IZ KB RA X ¥ 728,
Gtk 31 B TN A ERIEH, REHBFHIREICT
SRESED SNV EREL TV, BHEETOLT
A, BMARGEE FNVELTIRFAILD 31 F 093 T BR%E

“HULEEFIVE Collinsd>D D 6T3REHEF VDA

D OETHOBEREE FLE LTHESH TV 5,
SEOBABRRICB VT S, Kk 6 BT, MALEEK
131,000 %5, FHEEII3fELBEML, HRHSHERREARK
gue 7V OIERR 2 IR L 720

Aminoglycoside 2 f# [ L 7 iR ERICO VT,



374

Sanders 5 ® # amikacin (AMK) #8 in vitro, in
vivo (murine tuberculosis) & bFERZEICXIL, SM,
KM & EHTH Y, atypical
LTid, M. kansasii & rapid grower i< in vitro ©
B THBERELTVBD, M. avium—intracellu-
lare EERERG A2 W12 in vivo TOREFT RV, T
Nozawa 5 ¥ i3 in vitro TH % HHFIN T dibekacin
(DKB) #% M. intracellulare ® ¥E5EINHIRh R H 5
EEHEL TV B, M. avium—intracellulare ® in
vivo TDIEHEFEERTI3, Shronts 5 'V MFEIRZL <
v 2T SM OF#MEE RFP & ofAMRTHE L TV
205 THb, Fitkd SMic> 0 TRIBEIRERSLE T
VTEHBBREF LI ENHD Y, FhREEROR
DA R U, KM icilkd 3 SBEoMHiTd -
foo /2 AMK IZDWT REHIRESE 7V TREL
fes P, KM & i3 BRI OBFSHEZE TV S, DKB
IZ2WTIR in vitro TORE P 0 & L0, 80%
D M. avium—intracellulare DEHKDOFKEE % 12. 5~
25ug/ml DEETHIELTBY, in vitro DEFEE L
T3 AMK LETH B, 5% in vivo TORE
ABETIEFD1DEEZLO5NE, SEIKRE LI GM,
SISO, TOB & KM ic g LT, iR OMHIshE
BENTVWBHIRYED >t LHLEHAS, GM, SISO,
TOB FRIFEFH O A» & BEHMMSHRE 30T,
RENCERH T & 2 a/REttE & LT3, M. avium—intra-
cellulare it © BB —FERIED ¥ 2 — ZICHHBIL
foikiE—ic, TRHMOERASEREIhE &L LE
b s,

mycobacteria IZ%f
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@ aminoglycoside ; GM, SISO, TOB ic KM & iZid
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