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5 FHK CisHisNOsS;, 53 FE4A35. 44N AR SR K
Thd", xRN, 77 2EMHEICN LIEE TR LR
BEMLRTY, 77 2BHHE, RAEEICH L TUILA
EEEERL T CRBII LB AR P T 4R, B
lactamase 23 L THRH TEETH 5,

BMREEESORERERE & L 77 2BEREIrERI N
T 3287, Aztreonam (3 77 ABBMEE SN L REYICIE
HERTZ &, B-lactamase IS L TRETHD I &0 L
o, ZOWBERL L THOFERA»EFEENTV 3,

EZAHT, 7TFIMEFEBEES T LEMERED D H Pseu-
domonas BEERICH T 2 AEKHOMBE BRSOV THOH
EIXH B HY, Acinetobacter calcoaceticus |2 DT DEH
Lye#iEiz v, Az, BERME» REBENE 7 FY
VEFREEBE 7 T LEHEIRE ) 9 %6I1E LS9, A HlR S,
FREGREYSE, MMAEL L 25 THEMRARRETH
5571, R= ) Y R2BIVL7 2 2 REHICTHETH
D, L2 SHIWMEEZTRL, 25ICABNE—RIRA D
Minocycline (MINO) %ERKEJIZF%h & & 15 Amikacin
(AMK)IC X4 2 it bk ) HERARED & 1L B 1319,

I &) wBMK» 6, Aztreonam D A. calcoaceticus 1=
MY LMBEEZHL LI L TH I L REE L L &
Z, in vitro TOMEFEBEICOVWTREF LD THRET 2,
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Fig. 1 Chemical structure of Aztreonam
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1. fEREH%

Acinetobacter calcoaceticus |3, 1983-864Ei2, #LIRE, H
w®, AHE, WP, BUDRKS & CERRELY 7 —H»
L AFOUER, WHEE, R, MBS OCEME eS8 L
TR BERRI2OR 2O E R L 2, % 72, Acineto-
bacter calcoaceticus 1AM 12087, Pseudomonas aeruginosa
NCTC 1049038 & U~ Escherichia coli NIH] LR L 72,
2. EREA

Aztreonam (BAZ 7 4 7), Penicillin G (PCG, HHi&
B %), Piperacillin (PIPC, & 1t %), Cephaloridine
(CER, 1EFF#MIK), Cefmetazole (CMZ, =3t), Cefo-

perazone (CPZ, E+1t#¥), Cefotaxime (CTX, ~% 2
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}), Latamoxef (LMOX, 15 ¥ 3% % %), Minocycline
(MINO, BZEV %) —), Amikacin (AMK, TH)Hw

TN AEDOHE L H L RKE AV,

3. RABRMREE

B/ FEMILBE (MIC) DRIFEIZ BA(LERKELE
HO | U BRRPAREREICE > TEMBL .

0.1ug/mld 5400ug/mlE TN 2 FEHRRFN D BE N
KE & SURTHERBALL CGRIHMLE) 2ERL, oh
ICREMT A4 3> CREFLE) T—REEEL, 10°cells/ml
AN ARBRENE 1 70779 — (Cathrall) # A
WCHREL 72, 30°C, 18BFREIEIER, TLICEFHRHLER
nr-RiEki#E%2 L -7, MIC & L7,

%72, HEEAPBREN0%E L FN%DOFEE 21
T5MIC%2 2N EFNMICoB LU MICe & L, RDFH
E kD2, TEbHERREICNT 5 &EHF 0 MIC
ERESEEZANBI 77079y L, 7770 b8
BeEN0% B L 0% RERIE S 12 FEHBE %K
®, TNEFn% MICso b & U MICy, & L 72,

%8, MIC12.5ug/ml AT DB #R % AR MHE &
L, 25ug/mlLL En Bk & HAIMMER & L TRY K-
72,

4, BMERICH S IZTRE

A. calcoaceticus TAM 120878 L U'ERR S BEB # No. 4,
P. aeruginosa NCTC 10490, E. coli NIH] HBFERANE
B LIFTERAOEBROEICRTHETRE L 22, ki
B2 RREMT7 A 3 > (FHLF) T30°C, 18R MIIRELE
L, BBEERL. 2N 6Bl %, £ £ 1 Aztreonam,
CTX LU AMK® 4, 2, 1, 1/28 & 11/4 MIC &0
DEIEIC, FREEH L@/ mliIc% 2 & ) IcHEEL .
FHEE CIRELEL, TNETNOEBEHZ EROYICRIEL
720
5. EFEAEHTOBRETLNTRE

A. calcoaceticus TAM 120873 & Uf No. 4 # EHI & HE
WTHEEL, BERELOBELRICRTHEICL > TT-
72,

0.1xg/ml % 5400ug/ml & TP 2 FHERRKTI DO ME I
EH 2 SURTMET M I KIHL¥) o, LEEkRZW
REHI0ME/mlic ke B & J icHEREL 2, 30°C, 2 RefiR#
RS, EEBFOBEERNTIEE 2 MAHEBEMBIC & -
THEL,

72, BAPRSYHE A. calcoaceticus 258FRIC DV T L B
ICRER L 72, BRROWERZNL, A. calcoaceticus, (anitratus
R WEEGAL) 128k, A. calcoaceticus. (lwoffi B4, ¥EIE5#%)13
®BTH5,

& R

1. A. calcoaceticus O FH|B 24

ER IK 5 B A. calcoaceticus 129%k I ¥ ¢ % Aztreonam
BEUEHEEXOMICS A % Fig 210 R L 72, % 72,
Table 1 2 EFEEFNDARE KT 5 MICsy, MIC, %R L
A

Tablel MICs of Aztreonam and other antibiotics

against Acinetobacter calcaceticus
isolated from clinical specimens (129 strains)

Drug MIC;,* MIC,,*
Aztreonam 20.5 123
PCG 80.1 372
PIPC 22.5 275
CER 200 >400
CMZ 71.2 200
CPzZ 66.3 >400
CTX 10.0 39.7
LMOX 41.7 93.8
MINO <0.10 0.16
AMK 2.41 50.0

*MIC: Minimum inhibitory concentration (xg/ml)
Medium : Sensitivity test agar (Eiken)
Inoculum size : 10°cells/ml

FR PR 5> BE129%k iIC Xt L, Aztreonamiz0.10ug/ml» &
400ug/mll EDWRIEWMICH# #/R L 72, 25ug/mlic
MICHFNE— 7 %R L, 86F#k (66.7%) »'25ug/mlLL
EDBECMICTH - 72, F72MICs1220.5g/ml, MIC,,
13123ug/mlE &<, BOMBEBEKETH -2, LHL, 12.5
ug/mMILL T BB D 438 (33.3%) HFHEL 72, HESIL
Fig. 22 6 8L L 912, €7 2 AREKHOCTX LY
LERE(, LMOX &) 1 BREC, =y ) v Fn
PIPC Lt FfZEN MICHfH L 2D — 7 2R 72, $72,
MIGCso, MICyid Z 116 3% & RRREABEM AR L7z,

HNFEH T2, FEIIFL, =2 1) >R PCG, &7
x L3R CER, CMZ % 6 WNC CPZ 13 & 5I2Ev MIC
GFEENE—TERL, E{MREZRE&Uh o7, T3
/ ECHER R AMK Tl33.13ug/mlic MICHE— 7 ' %
N, 72 MIC;, T2.41ug/ml L{EWEERL, ZHEHIDH >
720 TE7HA4 274 2FDMINO Ti3AH129% 11268k
(97.7%) #°3.13ug/ml LAF? MIC #7R L, MICsT0.10
pug/ml LA, MICy,T%0.16pg/ml #7RL, SREAIFT
BLECHEEEEZTL .

_.8_



100}

Cumulative percent of inhibited strains (%)

| ] | | 1

0.10 0.200.39 0.78 1.56 3.13 6.25 12.5 25

Drug/MIC* 50 100 200 400 >400
Aztreonam 1 2 2 3 6 15 14 3 25 10 6 4 5
PCG 3 1 2 2 11 19 40 12 29 10
PIPC 1 2 1 2 1 220 40 22 4 1319 2
CER 2 2 2 7 111 40 42 2
CMZ 1 2 1 2 2 5 15 18 43 26 13 1
CPzZ 1 2 2 3 6 8 27 4 13 12 1
CTX 1 3 1 1 14 55 34 9 10

LMOX 1 1 1 1 2 11 18 46 41 4 2 1
MINO 109 12 1 1 2 1 1 2

AMK 12 717 8 2 6 5 6 1

*MIC : Minimum inhibitory concentration (ug)
Medium : Sensivity test agar (Eiken)
Inoculum size : 10° cells/ml

Fig. 2

2. Aztreonam MIgEMEENIR Ic B & (T TRE

A. calcoaceticus TAM 120877 & VNI ERFRS8E#k No. 4,
P. aeruginosa NCTC 104903 & U E. coli NIH]J o158z
B &ITY Aztreonam DR, REWIER» BEBERH
%, CTX B L UAMK D 21 & l#: L 72, Aztreonam,
CTX 5L Ur AMK # Z N Z MO BB R B H10°E/m]
ARR SR BOERBOLENENEL, Z0#E% Fig.
JITRL 7,

A. calcoaceticus TAM 120871z %t L, Aztreonamix1/4
BLU1/2MIC (3.138 & 156.25ug/ml) TiziEnyIC/ER
L, 1 MIC (12.5xg/ml) LLET, FBEEICIER LE DR

Sensitivity distribution of clinical isolates Acinetobacter calcoaceticus 129 strains

s biize LL, WFicswTy 8RMLIE, &
IZERREL 72, —7%, CTX 131/48 £ U°1/2MIC(1.568 &
U3.13ug/ml) THEEYICIEAL, 1 MIC (6.254g/ml)
UETHRENICERALEORL Y B o724, 18LU2
MIC ic T 8 eI LARE, BIZEMAEL 72, LA L, 4MIC

(12.5ug/ml) Ti3, BEHICH X BEOBEMIEII L CED S
Niedr o7z, AMKI3, 2MIC (12.5ug/ml) Ll - CRERY
WERLEDOBA B Z > 724%, 4 F7203 6 BeRILIRE, &
DEEFEHRBD LN T2,

A. calcoaceticus No.4i23f L Tix, 3 E#l & L IAM
12087#k & HB L T 1 ~ 3 HEWMIC: R/ L2, ThZEN
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Acinetobacter calcoaceticus 1AM 12087
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Fig. 3 Bactericidal activitics of Aztreonam and other drugs(Continued on following page)



Escherichia coli NIH]
Aztreonam (MIC: 0.05¢g/ml) CTX (MIC: 0.10uxg/ml) AMK (MIC: 6.25xg/ml)
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Fig. 3 Bactericidal activies of Aztreonam and other drugs (Continued)

DOMICAHE TIZIAM 12087#k & R L EA %R L 72, 72 P. aeruginosa NCTC10490icxtL T, 3 %¥#Hl & & IAM
721, Aztreonam® 1MIC (1.56pg/ml) LILET, @87 12087hk & Bt L T 2 ~ 4 &\ MIC Th ), %5
BEOBLHH Y, AMICT 4 B¢ff], 2MICT6R:E LI, g# 2R L 72, CTX T4 MIC(6.254g/ml) & ¥ AMK
Bz 4T, BVYeREMREZSRL, JAM 120878 & T4 MIC (12.5ug/ml) T, 4~ 6ERILIKE, BOMFEIZ
BRUDBERTHH, e(BOLN L1,

Concentration (ug/ml)

o . 0.20 0.78 3.13 12.5 50 200
Antibiotic organism 0.10 0.39 1.56 6.25 25 100 400
1AM 12087
Aztreonam
No. 4

o TAM 12087 ,,///:///////////////7//////////
No.t Lk
IAM 12087 = /é/////j///% /%/
- Ne.4 ..

L MOx IAM 12087 — W////%///////
No.t 2%

* : Intact cell, % : Filamentas cell, - : Spheroplast
4

Acinetobacter calcoaceticus IAM 12087
No. 4 (clinicl isolate)
***% : Minimum inhibitory concentration (xg/ml)

Fig. 4 Morphological effects of Aztreonam and other antibiotics on Acinetobacter calcoaceticus |1AM
12087 and No. 4 after 2 hours exposure*



E. coli NIHJi2* L T, Aztreonamiz 1 MIC (0.05.g/
ml) BLET, BRERICEAL, 4~ 8Lk, BomiE
RS LML D 72, CTX TIZ1/2MIC (0.05¢g/ml),
AMK Ti2 1 MIC(6.25ug/ml) THRBEAICERAL, 4 ~8
BEFLIRE, BOBIEIZED LN h o7,

3. Aztreonam OFEREICE & TR

A. calcoaceticus 1AM 120877 & Ui BR PR 57 B No. 4 %
FwT, Aztreonam, CPZ, CTX, LMOX n&A it
T2HMEEENEROTBEBILLBEL, TOHR2
Fig. 4 IR L 72,

AztreonamDfEMIC & D, WME#IZ1/8MIC (IAM
12087Ti31.56ug/ml, No.47T130.20ug/ml) LI ETHE
tL, BBRERMTZNEAVIELS LD, S5ICEKRM
Bty LSRR 7209772 ME L RL 2, ZOKER
1AM 12087 T12100ug/ml 4 & TH » 72D icxt L, No. 4 T
3% MIC (1.56ug/ml) ICh7: 2IEBED LEL, TH
BRIZELDHMEZTLZ, CTXICBWT, WMEKIT
Aztreonam % [AM 12087/ fEF & 72 B L ERROKKE %
I B A

Zhsizxt L, CPZ % & Uiz LMOX 3\ T E#kRIZ,
1/16~1/4 MIC LI ETHERILL, FMBERMTEDES VS
ZEL Lo, BBAMRLLLSIBR720 772 M
HEERI U o712,

FRK B A. calcoaceticus (No. 4%k % & L:25%) Icov
Ty, ABICAztreonam 2 fEA & ® 72 & 2 5, IAM
1208705 4 7", T bbEAMILL LSRR 72077
2 FREESMICL ) 2% ) BBECHET 2 EHKRIT
anitratus B2 %, HRA L LERPLEKRTH - 72,
lwoffi B TIE, R L 2138k 6 BBRTH - 72 st
L, No.d DA 7T ubbBAMIBLLLIRRA7 20
77 R+ #HEE D MIC AR THBL T 5 B BRI anitratus
BT LIERICT E L o720, lwoffi BIBR T3 7 E#RIC
#E 72, No.4 #4703 lwoffi BERICE < B b iz 7S,
Aztreonam NDAE I KT 5 MIC D E{K & DBLEIZZES
Lo,

z &=

A, B-T 7 7 LFIRBRICBEEIEDHLN, INHE
FINHERARIZ T L3 ENEHERY, FRENT T L
BMEICHTAMENLEILENTETWS, LL, BT
BA7 700 ETHHRE, EEBFELEL, ok
BOHBEPRT L EDRED D 5181920, F 7o, BIFED T
»TH, BRMRBRENHMAEHINTEY), ZNHK
& LT7 7o MERE»ER, ERENT5, B
RREO R REIREEEHKE, {bFRERIC S

WMHEERLZY), TNLERHDERICL 2BERRES 2B
&, BPFENEBRFPERIE TV 3B A L2,

D& ) LRIT, Aztreonam 2»EHICBR I 1, 8
ENdLHkh->TE,

Aztreonam i3 8-7 7 9 LHEMETE /N7 F LB
L, ZRENR=V ) > RBI U+t 7 x AREH L3R D
ATTN)—ICET S, LT, 77 LBHBICHL TER
B)ICTEM AR L, B-lactamase IC3F L TEETH 5 KA &
INTW3B2,

4B, RN A. calcoaceticus 12X 3 in vitro TD
HEEEICOWTARL, BMOTAEWE & Bkt 21T
272,

Aztreonam |3 B MR B » &, B K 5 B A. calco-
aceticus I2¥F L, 0.10ug/ml #* &5 400g/ml Ll E D iE v
MIC 4%, 25ug/ml iz MIC 3D — 27, MICsl220.5
ug/ml 2 R/L72, €7 2 AREFNCTX &0 1 58S

<, LMOX k" 1E#E, F/, %= > Fn PIPC
CEBEOMICHHEZNDE— 7 2B, BEICHL
Tk, ABLYB LU=/ 59D P. aeruginosa 1251+ 57
=2 &N 2EREBC-HENTH -2, FEHKIZHONT,
Sykes® & (3 Pseudomonas BEHR % S UIFRM 7 T Ak
MHREICNL, BENLRENZ2ETLLH]EL T3, %
7z, Livermore®® & (3 5 A Bt ) B 12 1~<0.5~4 . Oug
/ml DEETEELED B, A. calcoaceticus \=3t L T
Pseudomonas, Alcaligenes, Enterobacter BH % & RIF2
BN MICHZBHHLNE L LT3, ZHUSKL, 2ENR
Ricb T, A%Hz, BRI A. calcoaceticus 12x1 L,
FEK| D p. aeruginosa 125 BED, 72 CTX OAHEIC
MY EDERIIRE k572, Lo L, MIC#12.5ug/
ml LT OEBERSEUE L 33.3%FEL, 2N o RS
IZIIFIATREE E 2 bz,

BIERARIC B LI1TTRER D 5, Aztreonam it A. calco-
aceticus DIEFEICHREAYE 12 IR EHICEREL, 250 R
U BBEH G — o HBH LN, BEKIL A calco-
aceticus IAM 12087i2xt L, CTX &IZIZEIRBENRE % &
VICRERFRZ R L2, 2 P. aeruginosa NCTC 10490
DHEEFEKRTHY, BREDRIIFRL o0, —F,
A. calcoaceticus No. 4 123 L Tix, A%E# 1 MIC (1.56

wpg/ml) L ETREHICERL, 28504 MICTZENZ
ne6, 4RI, Wize K WIEET, REH»FEL 2.
I3, E. coli NIH] D354 L MICIZ R % 21ETH 5 »5,
znxno MICEfHE TR 2 MR 2 R, 1AM
12087 DHE L RU DIERTH - 72,

Aztreonam DR IC B L IZTHBICE W T L, A
calcoaceticus (3 R&E K 22N 4 7IcHF &7z, BAM



Rbd LR 7 20722 FEEEH»MIC LD »7%
EBETCHHAT 2 IAM 120878#% S 4 7L, stk
AMICBEMETHERAT 2 No ABKRNDIA 7 Tho
72 B anitratus RIS, AL ZEHRDIZ LA &

(128 118R) A%, lwoffi BI¥R T3, #% (138 6 )
O, %EIL anitratus BBRT 1#RICT E LD - 7205,
lwoffi BIBRTI3 THEBRIGEL 72, lowffi K TIIm S 4 7
HENEFNREEE LD,

lwoffi BA#RIC Aztreonam @) MIC D&V & D A2 &
n, BAMEILLLIZR7 2075 2 | Bl % MIC
HETRET 294 7L DBEHIE 2 bz, MIC D&
LITERBRIEIZH SN h -2, LA L, Aztreonam »
MIC fHET Z Dtk % R8sk, MAEHMRICE L1238
BORBRIIB W TRENLERAZET, BrEMEL LW
BBk & —E L, lwoffi TUI3BRF THRICED & 172, lwoffi Y
RIS 2 B ERORBEERICEWT, 22094 7HR
& b7, —h, anitratus B TR KM MIC fHETHER
T AERY L RIFEL 20%, lwoffi P& L B 1), A
FUTRBERC ISR L - 72,

® #

FHRICHRENIZ -7 7 I LHEWRTE/ N7 5 A
I2 B ¥+ 3 Aztreonam 9 A. calcoaceticus \= ¥t § % in
vitro B EME 22 DI EWHE L WBRET L 72,

B% K5 Mt A. calcoaceticus 1298k 12 %% L, Aztreonam i3
0.10~>400xg/mINIE[EVMICH A # /R L 72, 25ug/ml
WKMICH /D E— 7, MICsy, 20.5ug/ml; MIC,, 123
pg/ml 2RL, £7 2 2REHHCTX &0 1 EFEE,
LMOX &1 1 BRI, =) » %7 PIPC L FEEEN
MICH it ZznbE—7%m L7, £, ALK »P
aeruginosa \Z7R L 12 RRDEMEIZ L 272, L L, MIC ¢
12.5ug/ml LT Bk b 438k (33.3%) HFHEL 72,

BRENORF DR, AHI213, AztreonamA MICH
ETREBICER T EkKE, AMICKBWTLHEM»E
BIETAEMR EHHEL 2, 2, BEAMRLL LI
720772 EEEY MICHETHAT 2E#k - EiR
ETHATIE®RE S FEL

Aztreonam O MICfHEIZEWT, BAMALDL L <2
A7zu7 7 MEEEEZTRL, »OREWICIEREZIT
THHEEL WL DI, A. calcoaceticus O lwoffi B %
C1LBHRABTHRTH - 72, B D 6 BRIZ antratus Tikk & FRE
IfRMEEZELUBMEL 2. woffi BARICHN T 5 A KH
DWEERICEWT, 22054 7oRHLN,
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E X BB

Antibacterial activities of aztreonam, a new g-
lactam antibiotic belonging to the recently discovered
group of monobactams, were examined and compared
with other g-lactam antibiotics against clinical isolates
of Acinetobacter calcoaceticus, 129 strains.

Aztreonam showed a wide MICs range from 0.10 to
>400ug/ml against A. calcoaceticus. The MICs, values
of aztreonam against A. calcoaceticus was 20.5ug/ml;
MIC,, was 123 yg/ml. Aztreonam was as active as
piperacillin against A. calcoaceticus and was 2-fold less
active than cefotaxime. But the strains of MIC below
12.51g/ml occupied 33.3 % of A. calcoaceticus.

The morphological response of A. calcoaceticus to
aztreonam was investgated by phase contrast micro-
scopy. Aztreonam showed dose-dependent bacteri-
cidal action against A. calcoaceticus. They formed fila-
ments in media containing 1/8 to 4 MIC of aztreonam.
But half strains of A. calcoacetics (lwoffi type) were
shows spheroplast in media containing 1 MIC or above

of aztreonam.

Key Words: Aztreonam, Monocyclic B-bactam, g-
lactam antibiotic, Acinetobacter calcoaceticus,
Antibiotic susceptibility



