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E/NT I ALARVEYE TH 5 aztreonam (AZT) i,
77 LBREBBECH L THVEENERL, 204
lactamase Xt L TRETH 3"Y, AZT DEES 7 L8k
BEECNTIR/IEEHLBE MIC) »EXFRE
(Agar &) L ¥ikigis: (Broth#%) CTHIELEZ 3,
KRN T, EXEHCMHELL, Brothkizc 817 3
MICHIZHEEX*B LR TEVIRBELBLOTHRET 5,

I. # 8 & F &

1) EHEES L U ERER

1 FI B R 13 BA TR BT T DR IK > BE BBk T Escherichia
coli 27 ¥k, Klebsiella pneumoniae 27 ¥, Enterobacter
spp. 27 Bk, Serratia marcescens 26 ¥k, Pseudomonas
aeruginosa 21 %k TH 5%, Zh 5D S B, microdilution
method T, E. coli 11#, K. pnewmoniae 16 ¥k, Ente-
robacter spp. 14 ¥k, S. marcescens 19 ¥R, P. aerugi-
nosa 20 BREMER LT, AZT OEHERIZ, ——91H%R
o5 RRIT I,

2) RREMHEE

#ii#%# 121X Mueller-Hinton Broth (Difco) (AT M-

H Broth) # v, REFHKE ITCe T—RIZHEL, E
BxiTol,

Agar ¥k & 5 MIC R BER{LZEEZES ORRZEH
IR - 7%, BZMRIEAZEREMICIZ, Mueller-
Hinton Agar (Difco) (BAF M-H Agar) 2w,
BEREKI, TCT—RER L ERE ) v REEK
T#10° CFU/ml c HRAEL 72, HFREHE %, AZT
D2 EFRBERTEFUOERFRICI 70/ 9 —
TOHul B L, 37°CT 18 RFfisT %%, HREORED
D oNBVER/INBE % MIC L L1z,

Broth %= T¢® MIC $lIzE 1%, #$#1¥ LT M-H Broth %
1 ml /3 % macrodilution method (B F Macro &)
&, M-H Broth % 0.1 ml /i % % microdilution me-
thod (LAF Micro &%) TfT -7z, Macro & it AZT
D2EHFRBERY 2SO HREMSEH 1ml iz, ¥10°
CFU/ml L7253 & 5 CHEREZ#EL, 37°CT 18 B¥fg
BE%Z, BREORESHRNICED S>hikwR/INEE
% MIC & L7z, Micro#icid, 96RO~ 7arL—
MEMERAL, Macro #:EEREIC, AZT O 2 EHERBEE

¢ REEFEXANE 6-7-1
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R ESOEEEM0.1ml i, ¥10°CFU/ml &2 3
FOCHBRFLEMRL, 3TCTISKRMNEEL 2, Mi-
cro 5 THO MIC i3, NIRIC L 2HWORB 2 ERME 7
35 L, BXE Dynatech MR 5000 % FA VX I
LVHETB2O00HEKETKD T,

3) HHEH

2 fERFRIID AZT 244 M-H Broth 3ml ic#
EXE (S. marcescens, P. aeruginosa DEHR1¥ET D)
2#110° CFU/ml #8335, 3T°CTH®EEL, 0, 3, 631
XU 24 R IO BERO—EH2RY, EEBEATE
Lz

II. #& R

1) Agar&ToO MIC

ERICAWEBEKD AgarEETOMICOA % %
Tablel ZR¥, E. coli, K. pneumoniae, S. marce-
scens, TIRMICIZ T RTO0.78ug/mI AT TH o 7z,
Enterobacter spp. Ti3, BZMDOE0.025~0.39 ug
/ml) &, EHEOE (6.25~50 ug/ml) O 2 BizH

Table 1. Distribution of agar dilution MICs of aztreonam
for clinical strains of selected gram-negative
bactgrial species

Organism MIC* (¢g/ml)
(No. of strains) |0.o13.025(0.05(0. 10.2/0.39{0. 78[1.56(3.13(6.25[12.5| 25 | 50

E. coli
(27

K. pneumoniae
(27)

Enterobacter spp.
(26)

14(11| 2

S. marcescens
(27)

P. aeruginosa
(27)

*Inoculum, 10° CFU/ml

»N T W 3, P aeruginosa T iZ MIC 13 0.78~12.5
ug/ml LD ERICIEERBEETH > e,

2) Agar ¥ & Macro &iC & 3 MIC DHB

Agar % & Macro #% T D MIC D4#5 % Table 2 iZ7R
T, ZDOMED Macro 7D MIC i3, BREEDLEK
mY, EHHEINIC X 2RBO—MB L ¥ X THEL IR
THhb, DR, MacroiETD MIC i, BERICE
WT, AgariETOMICHE D bEL LEMERL 7,
¥z, S. marcescens, P. aeruginosa T % DR ¥H
¢, S. marcescens D Agar &= TOMICIZ T RTO0.78
ug/ml LA F T & - 7208, Macro & Tit, 100 xg/ml D
b DBt 38k, 200 ug/ml D b D821 £k, 200 ug/ml L
a3 ke Agar Bk 3P RRhIERBB SN,
P. aeruginosa T b Rk IZ, Agar ET D MIC i20.78
~12.5 ug/ml 725 728 Macro & T®D MIC & 27 #k ¥ <
T T 200 ug/ml LA LTS T2,

3) S. marcescens % AZT 0.2 ug/ml ® Broth § T
EELZEBOEN % Fig. 1 ZRt, LIRCERIEIZY
5, RREECHBOLBYBED S5h 3,

4) S. marcescens iz AZT 0.2 ug/ml % Broth R T
ER S RARETEC CE - ABOUBYE, 77
LB EONXEERA% Fig. 2rRd, 2D,
B, BOMERELTTER74 A ZEDE
RENTWVE Z EHREERSNTZ,

5) BHEHE (Fig.3)

S. marcescens, P. aeruginosa WiEEE X b, Broth &
T D MIC HIE DB 1E 100 ug/ml, 200 pg/ml & > >
TTEBETY, BB RONY, BREREL TS
% & S. marcescens T, 0.2~12.5 ug/ml TiXFEN
fER, 5ug/mUETREENERERL 2, P
aeruginosa Ti3, 6.25 ug/ml LA L CRBEANERTD
3, UEED, BmWiX, EROEIMNCL VRSN
HDTIERWI L BEE I NI,

Table 2. Comparison of agar dilution MICs with broth dilution MICs of aztreonam for clinical strains of selected

gram-negative bacterial species

Organism MIC* (ug/ml)

(No. of strains) 0.013{0.025|0.05) 0.1 | 0.2 | 0.39|0.78|1.56(3.13{6.25(12.5( 25 50 | 100 | 200 [>200
E. coli agar MIC 14 11 2

(27) broth MIC 1| 7] 5 314 |1 1] 1 1
K. pneumoniae agar MIC | 3 4 18 2

(27) broth MIC 1 3 2| s 1| 12
Enterobacter spp. | agar MIC 5 5 8 2 1 1 2 1

(26) broth MIC 1| 2) 1| 2 2 17 1
S. marcescens agar MIC 1 2 4 13 4

(27) broth MIC 3 |2l 3
P. aeruginosa agar MIC 1 3 5 12 6

27 broth MIC 27

*Inoculum, 10°CFU/ml

Broth MIC: Minimal aztreonam concentrations at which neither turbidity nor precipitation was observed.
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Fig. 1. Photograph of a test tube in which
aztreonam acted on Serratia in the
liquid medium. The supernatant was
clear while precipitates were observed
at the bottom.

Fig. 2. Light microscopic picture of gram-
stained precipitates formed at the bo-
ttom of the test tube in which aztreo-
nam acted on Serratia in the liquid
medium. The cells were markedly elo-
ngated and formed filaments.
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Fig. 3. Effect of aztreonam on clinical isolates of
Serratia marcescens and Pseudomonas aeruginosa in
the liquid medium.

Figs.2, 30®R LD, RREEOKEYIZ, BEK
DML 7D R IRz bDTREL, BH74 75
XYM EFERL, ERCE>727eDICTERbDTHS
ZEDTERT & I,

6) Macro ZETCORREBEDLBEMIZ7 4 7 A~ b
TH5LEERTE DT, Macro #Td MIC {ED¥E
, FEORBOEEDARIEEL LTIT-o &R Y
Table3 iZ7"d, 2%D, LIEORBBLE > Roh
BROER/NDEE%R MIC £ LT, #0D#E, Broth¥T
D MIC i, ABREBEOWLEY b MIC 0HEDIEE L
L7:3%& (Table2) WH~NEEERD. Agar 5TOD
MIC L IZIRFERRDOBRE L 2o 72,

7) Micro %D MIC

Micro BT, Macro &% L REIFICEOBRELIC X 3
HEBEOWBYIOEEBR S h,, WIREI MIC 2H5E
$5&, Macrodk L L e REMBB STz, £77,
Micro&ED 55, 747 A F2BR4L T, ARKI
HELIMIC &, BAFIZ L DHELMIC & Dk,
% Table 4 2R3, BWHEHZ & 5 MIC DA 030 R1E
HICHH L T 228, RIRFHEE O MIC IEBOHE %
AL TW3,

m. =% %=

AZT 07 7 AEEMRE ¥ 5 MIC % Agar 3 &
Broth Ik CHIE L 72 & 2 %, MAEMTARELS B -7
BRSOz, ZOZRM, T LT, REEEAT
AZT ERTCER SN, 77 LRBEED 7 4 7 2
VIMERKIC LB HDTHB Z L SHER Iz,
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Table 3, Comparison of agar dilution MICs with broth dilution MICs of aztreonam for clinical strains of selected
gram-negative bacterial species

Organism MIC* (ug/ml)
(No. of strains) 0.013]0.025| 0.05 [ 0.1 | 0.2 | 0.39 | 0.78 | 1.56 | 3.13 [ 6.25 | 12.5 | 25 | 50 | 100
E. coli agar MIC 14 11 2
(@7 broth MIC 6 | 12 8 | 1
K. pneumoniae agar MIC 3 4 18 2
(27) broth MIC | 17 | 2 4 4
Enterobacter spp. | agar MIC 5 5 8 2 1 1 1 2 1
(26) broth MIC 6 8 3 1 1 2 1 3 1
S. marcescens agar MIC 1 2 4 13 3 4
@n broth MIC 1 6| 10] 3|5 2
P. aeruginosa agar MIC 1 3 5 12 6
@7 broth MIC 1 8 | 16 2

*Inoculum, 10 CFU/ml
Broth MIC: Minimal aztreonam concentrations at which no turbidity of broth was observed with or without precipitation.

Table 4. Comparison of aztreonam MICs of microdilution method determined by two different methods for clinical strains of
selected gram-negative bacterial species

Organism MIC* (4 g/ml)
(No. of strains) 0.025| 0.05 | 0.1 | 0.2 | 0.39 [0.78 | 1.56 | 3.13 | 6.25 [ 12.5 | 25 | 50

E. coli broth | MICY 6 2 1 2

(1) (micro) | MIC® 3 5 2 1
K. pneumoniae broth MIC» 1 5 6 3 1

(16) (micro) | MiIC® 5 2 5 1 3
Enterobacter spp. broth MIC» 1 2 3 3 3 1 1

(14) (micro) | MiIC® 2 1 6 2 2 1
S. marcescens broth MICY 5 6 1 6 1

(19) (micro) | MiC® 1 16 2
P. aeruginosa broth MIC» 1 9 10

(20) : (micro) [ mMic® 2 9 5 1 3

* Inoculum, 10° CFU/ml
MIC*: Minimal aztreonam concentrations at which no turbidity of broth was observed with or without precipitation
MIC®: Minimal aztreonam concentrations measured by optical density

E. coli, P. aeruginosa = AZT 2{FR&¥ 2L, B HELLEIS, BBDhRh747 A F2BALTHE
PELIBRIETEEWIHER, KBS Ik L7zMIC &t —BLTwie, ZDZE &Y, B’HKETEH
nTws, #HHES XY, E coli, S. marcescens i, WTMIC 28I+ hiE, ez 749A ksl
PBP3 tmLEBMME LRI b icREAGRIEESN, BYWSH->TH, cut-off 2 EY iz & hif, FELR
sub MIC O AZT ZETWIHEET DI L7147 AV MY MIC DRIEMSTTRETH 5 Z L SR S iz, SEKRE
LT3, SEOEL DRRITIZ, sub MIC 7217 LAS5HETRTT, 7454 FOERBES LT
T%<, MIC2iZ2» i ELHEZ2HBECBNTH 7 4 %3, Bacteroides fragilis, Bacteroides bivius T 7 4
FAY MERBR NI, 1, BEREICH, AZT % TAVMEBROAE WS HEHH D, Broth T
BEESNTBEDORTDE. coli 33, AZT DIEBE, AZT ODMIC 2 HIE T 2B AR EDEBIIB VT H,
BBEEVWTIOBEICL 74 7 AV I 2ERTE LW 747 A MVERCEBT A I ENEETH D,
|ELDHBY, L L, BrothkETo MIC #IE DR, Broth iz & 2 MIC $il52i%, Broth DEE » &
BRI L74 7 A b D0z, MIC HIEHH MOBELELTWE LI TH 208, AZT 2HV-EE
Berirtuo-BERZRREs>N R, £, 4H, ma- Wik, 7472 DOFRICEY, —BR Broth 23RE
crodilution method & h 4 —MMICAVWONB Z LD LSRR BIE8HBILE, SHKEBEWLT,
%\> microdilution method IZBWT b EBRDERHME MIC 2HET 2 ENLETH S,

shte, BHEHiZ & Y microdilution method @ MIC % 28, KRXOEGX, £ AR EEEESE



VOL. 43 NO. 4 AZT k377 LAAMBRED 7 1 7 AV MR 415
2 (199346 A, ¥X), F40 B AFXEREEEK 3) HBFEMEre R/IREHERE MIC) HEE
AAXIRL (1993410 8, BT L BHATIz DT, Chemotherapy 29: 76~79, 1981
,,* W 19EWR, #R) e ) KHEHT, RWFE, LIRS, AWHS: Azthre
-o onam (SQ26, 776) <M¥ HMIH AT, Chemo-
WO therapy 33 (S-1):54~73, 1985
AR CHER L - ZREEEKRD, M, RECIHA 5) #HE &, FEMT, MKELTF : Azthreonam (SQ26,
v 7:, j N S DA w7 776) @mmﬁv ﬂ-lactamase %E&K;Uﬁwt Elm
]% e BAMAAREARENMEREZORS Y B & DS . Chemotherapy 33 (S-1): 14
bb@%ﬂ"tb&?o ~23 1985
X L 6) Tsugaya M, Washida H, Sakagami, H, Iwase Y:
1) Fainstein V, Weaver S, Bodey G P: Comparative Morphological studies of Escherichia coli in the
in vitro study of SQ 26, 776. Antimicrob. Agents urine of patients with acute simple cystitis tre-
Chemother 21:294~298, 1982 ated with Aztoreonam. Acta Urol Jpn 32: 1883~

2) Livermore D M, Williams J D:in vitro activity 1886, 1986
of the monobactam, SQ 26776, against gram- 7 RO, WK W, RARRFH, WIRE, 48

negative bacteria and its stability to their beta-
lactamases. ] Antimicrob Chemother 8:29~37,
1981

K, FBF—7: Azthreonam (SQ 26, 776) DMK EHE
3t ¥ 2 H % E B . Chemotherapy 33 (S-1): 75~
86, 1985

Effect of filament formation of gram-negative rods on MIC measurement
of aztreonam by liquid culture method

Toshimichi Furuya’, Keisuke Toyama", Gohta Masuda? and Tsuyoshi Yamaguchi?
YFirst Department of Internal Medicine, Tokyo Medical College,
6-7-1 Nishishinjuku, Shinjuku-ku, Tokyo 160, Japan
?Department of Infectious Disease, Tokyo Metropolitan Komagome Hospital

When aztreonam (AZT) acted on gram-negative rods in liquid culture (1 ml macrodilution method
and 0.1ml microdilution method), remarkable filament formation was observed. This filament
formation significantly affected the minimum inhibitory concentration (MIC) results obtained by a
broth method. The strains used were Escherichia coli, Klebsiella pneumoniae, Enterobacter spp.,
Serratia marcescens and Pseudomonas aeruginosa, and the following results were obtained.

(1) Assuming that the precipitates formed in the test tubes by the broth dilution method were
due to an increase in CFUs, the MICs were markedly higher than those obtained by the agar
method. The precipitates were observed in a significant proportion of the strains.

(2) When the precipitates at the bottom of the test tube were microscopically examined,
prominent filament formation was found.

(3) Cell counting in the broth was periodically performed, and it was found that the test tube
in which precipitates were observed at the bottom but on turbidity was seen in the upper broth
showed no increase in cell count. Thus, it was determined that the precipitates were not due to
an increase in cell number.

(4) After confirming that the precipitates at the bottom of the test tube were filaments, MICs
were measured by the broth method using only the turbidity of the supernatant as a marker. The
value obtained was lower than that obtained including the precipitates, which was about the same
as the MIC obtained by the agar method.

From the above results, it was found that when the MIC of AZT is measured by the broth
method (macrodilution and microdilution method), the precipitates formed by filament formation
should be excluded.





