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7 3/ EREGTUAEMBRRIER & U TR S RIcBRRA MR 775 Bieo\T 11 M0 7 § /2 Filstk

T35 REMEIEL o

1 P.aeruginosa Ti3, AMK, HBK OW#HEI R (FhEh 15.3%, 22.4%) 7%, —
7, ASTM OB IEEC Sh -1 (89.0%)o

2) indole [Bt# Proteus Ti3, AMK, HBK, ASTM OB IERIC i\ (FRER 16.0
%, 5-5%, 4.0%) b0 8 WHIC X LTIk HEBEMTERIC 205 - Teo

3) P.mirabilis Tit, AMK, HBK, ASTM Otz HMESh¥, %7 NTL ofifik
b Dleh ot (11.4%) #%, oD 7 FEFCRT 5 HEERIERIC £ - oo

4) S.marcescens TiX, ASTM O EEIIEE AT\ (6.0%) 2D 10 FHNC T 5 it i

%ﬁﬂ:@?ﬁ@%ﬁx 27o

5 E.coli L K.pneumoniae Tit, HIEANCHT5THEEDHMEIEED 2 % — v AVEM LT

b

6) GM, DKB, AMK, HBK, ASTM 0 5 RFC KT 5<% — v b7 $ 7 EEEGRELEE
REHETH L, AAC (6, AAC (2), AAD (2) BB AL TS EEL bt

CERER O LA EH I E b7 > BHT LGOS
BEDEA L 20K\ K#, BEDLEREY Bt
LTwBiEh ) T, RRROBESE oK 2R
BTdhb, 0T, ThoOMERMET 5 2 b K
2T, RAMSEOBAYMS & NBLETH B,

Rk, RAMBEOHRT, K7 ¢ 7 REETHERE
REBL, 21 @% 0L LT7 ¢ 2 REGRE 9 &
(BF7 s Rt e35) MEEFESLERL < &
OBRZRE LT & %,

4, 1980 & & 1982 AT, 7§~ ST
BRELTOBSh 775 o AERE L BET 5,

I. XBMHE&LIUFE

L R

73 BEGTHEETIRLIE © BT 5 kR
(13 H3) 1 is\-T, 1980 4Ehs 6> 1982 EDRIICT 3§ /
R AT b UTHBE I i BRIR A BERR 775 Bk % B
T (Table 1),

2 EREM (mE)

Streptomycin(SM), Kanamycin(KM), Gentamicin
(GM), Micronomicin(MCR), Sisomicin (SISO), Ne-
Dibekacin

tilmicin (NTL), Tobramycin (TOB),

Table 1 " Isolation frequency of aminoglycoside resistant

bacteria
; - No. of | Isolation
Microorganism strains | frequency(%)
Escherichia coli 61 7.9
Klebsiella pneumoniae 38 4.9
Proteus mirabilis 34 4.4
indole positive Proteus 200 25.8
Serratia marcescens 137 17.7
Pseudomonas aeruginosa 246 31.7
Glucose nonfermentative GNB* 42 5.4
Others 17 2.2
Total 775

* Gram-negative bacteria except for P. aeruginosa.
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(DKB), Amikacin (AMK), Habekacin (HBK)!?,
Astromicin(ASTM) @ 11 FEF ¥ Ao

3. REEMREE

B A bR SRS 1 ¥ U MRPRARIEC
ote Thbb, BREYEIENER7 A 2 Vil
(=9 AA) T 37°C, 18 FsRiss#th (10°~10° cells/mD),
108 cells/ml i27c% X 5% BSG BETHERL, (7=
S5 vr—% BNTEELL, MERECE, ZEE
Mueller-Hinton 2R (= » A1) AW 37°C, 18
BRI RS, BREORENTED LRIRVEB/MNREY b
-, minimum inhibitory concentration(MIC) &L
o

II. £ B # R

1 EERAHEE O B MEE ¥ X O RHERFE

7 3 ) REATH RO EEFMREY Table 1 1T
RLto P.aeruginosa DABEFENELEL, KT
indole {4 Proteus, S.marcescens, E.coli, K. pneumo-
niae, P.mirabilis OIECEH »7zo ¥ic, P.aerugino-

sa PHo 7 ¥ oRBEIEEE S 7 AREERED BESch
b ﬁ'ﬁé hico

CHhLOEERSBERD 11 o7 3/ Bk
HHEEIEEEY RDDCHID, AV bhHRRR
fE£EED MIC S7lliigd HIREL A (Table 2),
7 Vo EEEE 7 7 ABERER ThZhodfico
WTHEIS DT Ted MIC SRl Y R 5 & Lie
¥, o THOMERRMEIVTHOREACHLTH
12.5 pg/ml & Lo

£ B o\T Table 2 &Rl MIC L ko MIC
BRTEY WEEE Lico 7 3/ BEEACRTS MIC
DT X B RN, FC P.aeruginosa WR\WTEL
Q, SEERLIEMTIE GM, AMK, HBK o
$% MIC 2EL HTWwic,e

2. K7 3 /BRI B BRRA B D EHIHE

P. aeruginosa, indole Bt Proteus, P.mirabilis,
S. marcescens, E.coli, K.pneumoniae ® 11 §D7 3/
FosE e 335 MBS S BERRE® Fig. 1 RRLI,

Table 2 Concentration for the criteria of resistance

MIC (ug/ml)
Organism -

SM | KM | GM | MCR | SISO | NTL | TOB | DKB | AMK | HBK | ASTM
E. coli 25 12.5| 6.25| 6.25| 6.25(12.5 |12.5 | 25 25 6.25| 25
K. pneumoniae|12.5 | 25 6.25| 6.25| 6.25({12.5 | 6.25| 12.5| 25 12.5 | 25
P. mirabilis 6.25|12.5| 6.25| 6.25| 6.25|25 6.25]| 12.5( 12.5 [12.5 | 12.5
indole*- Proteus | 12.5 |12.5| 6.25| 6.25| 6.25| 6.25| 6.25| 12.5| 12.5 |25 25
S. marcescens |25 12.5| 6.25]12.5 | 6.25|25 6.25]| 12.5| 25 6.25| 25
P. aeruginosa |12.5 |25 |50 25 12.5 |25 6.25| 25 50 50 25

Fig.1 Isolation frequency of aminoglycoside-resistant strains in clinical isolates

P.aeruginosa indole* — Proteus  P.mirabilis
(246) (201 (34)

ASTM

S.marcescens E.coli
(137 (61)
50%

K. preumoniae
38

50%

(') : Number of strains
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P. aeruginosa T3, SM, KM 3 X 08 ASTM b3
PRUBEONERENThTh 95.5%, 94.7% B IV
89.0% LIEEE &L, KT GM, MCR, SISO,
NTL, TOB, DKB ix3 5 Mithegst % © HE
(37.6~56.8%) THEEIR T, Thbic kX% &
AMK % X0t HBK e 5 A0 S ERE X T h T
n15.9% BIV 22.4% LiEM oo

indole [Bi& Proteus T, SM, KM, GM, MCR,
SISO, NTL, TOB, DKB icxi3 5 Mtik@o 2 s
2 79.0~94.0% & JEHR Bhot, ThIKRLT,
AMK, HBK 3510 ASTM 25 MBI D 4) B 58
EixFhzh 16.0%, 5.5% X0 4.0% L&HDT
ﬁﬁ")to

P.mirabilis % indole [E¥: Proteus LR
SM, KM, GM, MCR, SISO, TOB, DKB iz ifif
BRI, 74.3~85.7% LEMoicht, NTL ©
BEESEAEE Y 11.4% LBhot, T b, AMK,
HBK, ASTM OB ME X hinh e,

S.marcescens Ci¥, KM, TOB, DKB izxj3 5 itk
BOBRENThXh 98.5%, 91.0%, 92.5% LIEH
®ES, &kWwT SM, GM, MCR, SISO, NTL, AMK,
HBK DB d 44.0~74.6% L HEBRIEHRE TR
Thiz, ThIZKERT, ASTM OB BESREET 6.0
%k ‘3}93)1@7)‘07’:0

E.coli % X0* K. pneumoniae 13, ELIL I-MHtEEs
WHED A2 —v¥RLTE Y, SM, KM DOfitgo
SBRE, ThEh 73.8%, 88.5% % XUt 76.3%,
68.4% LEbolz, VT GM, MCR, SISO, NTL,
TOB, DKB it Eis & B D JERE (34. 4~50.8% ¥
LU 39.5~52.6%) T M Ihi, Thic <5
AMK, HBK, ASTM OREED HHEEE T b - 1o
(4.9~23.0% % X0t 15.8~31.6%),

Table 3 Resistance patterns of P. aeruginosa to

3. REMO7 I/ EEGREE s -

P. aeruginosa, indole [ Proteus, P.mirabilis, S.
marcescens, E.coli, K.pneumoniae ©» GM, DKB,
AMK, HBK, ASTM i35t 2% — % Table
3~8 iRl T,

P. aeruginosa Ti%, GM, DKB, ASTM o 3 #lfif#4:
BIO ASTM 1HHHED <& — v iRTHOMnEL 4
HIh, ThbTH 60% % 55 Tuic (Table 3),

Table 4 Resistance patterns of indole* - Proteus to

aminoglycosides

Resistance pattern* }?ga?éggy( %)

GM DKB AMK HBK ASTM 2.5

GM DKB AMK 11.0

GM DKB 71.5

DKB 3.0

Others 7.0

— 5.0

200 strains were examined.
*See the footnote of Table 3.

Table 5 Resistance patterns of P. mirabilis to

aminoglycosides
Resistance pattern* Egﬁéggy( %)
GM DKB 76.5
DKB 5.9
— 17.6

34 strains were examined.
*See the footnote of Table 3.

Table 6 Resistance patterns of S. marcescens to

aminoglycosides aminoglycosides

Resistance pattern* Eg}ﬂeiggy(%) Resistance pattern® ggcllautelggy(%)

GM DKB AMK HBK ASTM 5.7 GM DKB AMK HBK ASTM 4.4

GM DKB HBK ASTM 8.9 GM DKB AMK HBK 22.6

GM DKB ASTM 22.0 GM DKB HBK 13.1

DKB AMK HBK ASTM 7.3 GM DKB 13.1

ASTM 37.8 DKB AMK HBK 16.1

Others 9.8 DKB HBK 16.1

- 8.5 Others 2.9

26 strains were examined. — 1.7

"Drugs tested were GM, DKB, AMK, HBK and
ASTM.

137 strains were examined.
*See the footnote of Table 3.
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Table 7 Resistance patterns of E. coli to
aminoglycosides

Table 8 Resistance patterns of K. pneumonige to
aminoglycosides

Resistance pattern* }fgé?felglgy(%) Resistance pattern* }igﬁf;ﬁrc‘y( %)
GM DKB AMK HBK ASTM 4.9 GM DKB AMK HBK ASTM 13.2
GM DKB AMK HBK 3.3 GM DKB AMK HBK 13.2
GM DKB HBK 14.8 GM DKB 10.5
GM DKB 23.0 DKB 10.5
DKB 4.9 Others 7.9
HBK 1.6 — 4.7

_ 475 38 strains were examined.

61 strains were examined.
*See the footnote of Table 3.

indole BBt Proteus 3s X O P.mirabilis Ti%, GM,
DKB o 2 #lfiftkD 023z h Th 71.5% & LU 76.5
% LEBETHEEINI: (Table4,5),

S. marcescens Tix, GM, DKB o 2 flfittk L O°
A AMK %5\t HBK figtEaitnio-7- 3%, 4%
D b D2 T HEES hie (Table 6),

E.coli X0 K.pneumoniae Ti¥, GM, DKB,
AMK, HBK, ASTM @ 5 FexfL T, BEZHELYRT
HON. ThXh 47.5% B IV 44.7% LpEECtt
REEESHBEINRT D, e, TMHEECOWT, £
DARE—viIZ AL, E.coi T3, GM, DKB &t 1t
GM, DKB, HBK D% —v¥RTL DM ED o1,
—7%, K.pneumoniae Ti%, GM, DKB; GM, DKB,
AMK, HBK ; GM, DKB, AMK, HBK, ASTM o .2
2 —VERTLONREBEECHEEI NI (Table 7,
8o

P. aeruginosa SO 7 Vo BEIEREERE 7 T » ANEE
TiE, RBIZRL TV, 4B Bk 5 Flo &%)
WHEXRT 01 NI R,

4. ZEEDO7 I EEMSCRS RZHERE

P. geruginosa, indole [ ¥ Proteus, P.mirabilis,
S. marcescens, E.coli, K.pneumoniae \Zxf3% GM D
EF#% DKB, AMK, HBK, ASTM & KL, Fig.
2~5 ITRL 1,

DKB & GM #* Hi#T % &, P.aeruginosa, indole [
Y& Proteus, P.mirabilis, E.coli, K.pneumoniae G
MABEL T3, LaL, S marcescens Ti3 DKB fif
BO—#2 GM L TREH YR LA (Fig.2),

AMK £ X 0f HBK & GM % 35 &, P. aerugi-
nosa, indole [t Proteus, E.coli ®» GM fitttgEo—
Wi XL O° P.mirabilis D GM fittEEEI1: AMK, R It
HBK ic@&Z% R L1 (Fig. 3,4),

*See the footnote of Table 3.

ASTM & GM #Lt#$% &, indole % Proteus,
K. pneumoniae © Z: A YD
GM W48 3 X O P.mirabilis ® GM it ¥ &,

ASTM 23 L TREZM AR LI, UL P.aeruginos
Tix, B3 ASTM MHEBE O —s GM RSy iR
Lic (Fig.5),

S. marcescens, E.coli,

III. % B®

&M@, 73 EEATHEERAS THELCEAK,
£TFFBBEC S\ T 7 3 7 BBt & LTHBERh
TERE R E L THED,

S BBRRSERO MR AME (Table 2) 3, 11§
D7 3 EEECHTS MIC 57 Xk b RDIbOTh
DA%, PERAV LR TSR AEC RS ERWE
R LT, 4 P.aeruginosa i\ T, 78 /KK
HOMPPEY ZRTH L BT ES ERRLE Lk
L, 2o B&3, SEEB BEiho Mg 81¥
Ca?* WEDOEBLEL LhY, oMk BVWIichark
12 MIC (32~ 445{EL fenT B,

11 §i0 7 3 7 BT 5 Bl L0 BEHEDS
BEE (Fig.1) %45 LEBIZ LBEENALR,
P. aeruginosa Cit, ASTM DiHEE thD B it
NTHEGH, Thik 7§ EEGERELERC LS
ASTM DRIELIC X 5 & DTl & Engmatds
Proteus & Tit, AMK, HBK % X ¢ ASTM ORER
RELDTARL, ThEAD 7 ¢ 2 BEGOREEY
EHCTEL WS TS, ¥/, NIL O EEH
indole BE{% Proteus CIEHIT S\ bt P. mirabilis TY
o\ £ & BBRYEL , S. marcescens T3, ASTM Otk
B2\ RE, AMK < HBK ofiftgis o #lic
X2 EESGEEIhTED, ﬂ:’#‘ﬁ&l:l’nﬁﬁv:f;bﬁ
LEZXBRB,

BEMEREEDO B GM, DKB, AMK L #L(HE
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Fig.2 Correlogram of MICs between DKB and GM
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Fig.3 Correlogram of MICs between AMK and GM
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Fig.4 Correlogram of MICs between HBK and GM
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Fig.5 Correlogram of MICs between ASTM and GM
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xhi: HBK, ASTM O 5 FIifR > TH D < %
— (Table 3~8) % &% & £HMC T GM-DKB
cifEoENR S, Thic AMK H%\k HBK %%
Wi ASTM fHED fndo - R EAMBSRE /s LA RES h
Twho
7 ¢ ) AT A SRS, 1D 7 3 R
BRELEERT X 5NEM, 2) 30S V) RV — 4D %L,
3) BAERKED B ENEZL OIS, HTHEHRT
IBEKOREMALDOERSDOTH Y, HIDHAR
HFCIBHDTHb. SEIREFORELT ¢ 7 Bl
BRECEEOREIL TWIRWLAS, WD <2 — v
LEEVHTT AL, AAC(6) AAC(2), AAD(2")
PELDBINRTWB EEZDND, T, ASTM O
it gD P. aeruginosa LIAD BT iz & 2 b
AACR)-T A EEZBRB, ZFL"E, BHAEAR
FLTAHBEIND 7 ¢ 2 ERATEE, AAC®E),
AAC(2), APH(2") & XU AAD(2") X% D%
¢, AACB)- TR EREMLTE Y, SHEDBEL
BIchE—HLTW5B, Lo T7 3 7B X
LRECEL T, TORFABRCERNLETH D,
X [
1) Konpo,S.; K.IINuMA, H.Yamamoro, K.
MAEDA & H.UMEZAWA : Synthesis of 1-N-
[(s)-4-amino-2-hydroxybutyl]-kanamycin B

and-3',4'-dideoxykanamycin B active against

kanamycin-resistant bacteria. J. Antibiot.
26 : 412~415, 1973

2) OKAMOTO, R.; S.IYOBE & S.MITSUHASHI: In
vitro and in vivo antibacterial activity of
Habekacin, a new aminoglycoside antibiotic.

Antimicrob. Agents Chemother. (to be

3)

4

5)

6)

(p)

)

published)

MIC B & RHFTZRAL : B/ R FH 1B E
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D’AMATO, R. F.; C. THORNSBERRY, C.N.BAKER
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SURVEY OF AMINOGLYCOSIDE-RESISTANT BACTERIA IN JAPAN
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The susceptibility of 775 clinical isolates to 11 aminoglycoside antibiotics was examined. The
results are summarized as follows:

1) Isolation frequencies of strains resistant to AMK and HBK were 15.3 and 22.4 percent,
respectively.  On the other hand, P.aeruginosa strains were mostly resistant to ASTM.

2) Isolation frequencies of indole-positive Proteus strains resistant to AMK, HBK and ASTM
were 16.0, 5.5 and 4.0 percent, respectively. Pattern of resistance to 11 aminoglycosides, except
for NTL, was quite similar in both indole-positive and indole-negative Proteus strains.

3) Except for P.aeruginosa strains, ASTM was quite effective against many species of clinical
isolates. Isolation frequency of S.marcescens strains resistant to ASTM was rather low (6.0%),
in spite of high isolation frequencies of resistant strains to other aminoglycoside antibiotics.

4) Pattern of resistance to aminoglycoside antibiotics was very similar in both E.coli and K.
pneumoniae strains.

5) According to the resistance patterns to 5 aminoglycosides, i.e., GM, DKB, AMK, HBK and
ASTM, aminoglycoside-resistant strains having AAC(6'), AAC(2") or AAD(2"") were isolated at a
high frequencies in Japan.



