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The effects of aztoreonam (AZT) on the morphology of Escherichiz coli in the urine of
5 patients with acute simple cystitis were studied by differential interference contrast micro-
scopy. The urine specimens were collected via catheter before, 5, 15 and 30 minutes after
intravenous administration of 1.0gm AZT. The minimum inhibitory concentration of E.coli
against AZT was 0.05 pg/ml. The mean urinary concentrations at 5, 15 and 30 minutes after
administration of AZT were 481.6 pg/ml, 1168.2 yg/ml and 993.4 xg/ml, respectively., In %4
patients, the urinalysis became normal within 30 minutes after the administration. Filamentous
cells were observed at low and high urinary concentrations of AZT. They had vacuole-like
formations. These findings were characteristic morphological changes caused by AZT. In
the other patient, spheroplasts and ovoid cells were observed. AZT in the urine of patients
with acute simple cystitis is suggested to have a high affinity for penicillin-binding protein

(PBP) 3 and moderate affinity for PBP la.
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A  novel monobactam, Aztoreonam
(AZT), is specifically active against
gram-negative aerobic bacteria and sta-
ble to most beta-lactamases! .

The morphological effects of the anti-
biotic on the organisms must be examined
to understand the mode of actions of
antibiotics, especially monocyclic beta-
lactam drugs in the aspects of binding
affinity of penicillin-binding protein (PBP).
We studied the morphological response
of Escherichia coli (E. coli) in urine treated
with AZT to investigate the antibacterial
mechanism of AZT in practice.

MATERIALS AND METHODS

E. coli was isolated from the urine of
5 female patients with acute simple cystitis

who were administered AZT for treatment
at our clinic. AZT of 1.0gm. was in-
travenously injected and urine specimens
were collected with the catheter before,
5, 15 and 30 minutes after the injection.

The urinary concentrations were mea-
sured by bioassay method with E. coli
ATCC27166 as a test organism. The urine
was centrifuged by 1,000 rpm/min for 10
minutes.

A drop of the urinary sediments was
spread over a thin film of Trypticase
soy agar medium (BBL) on a slide glass
and covered with a coverglass which was
then fixed with liquid paraffin. The mor-
phological effects were observed and re-
corded photographically by means of a
differential interference contrast micro-
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Fig. 1. The urinary levels of AZT, white blood

cells and colony forming units of E. coli
in urine after intravenous administrati-
on of AZT.

scope (Nikon).
RESULTS

The minimum inhibitory concentration
(MIC) of E. coli against AZT was 0.05
pg/ml. The urinary excretion was good
and the mean urinary concentration at 5,
15 and 30 minutes after administration of
1.0g AZT was 481.6 ug/ml, 1,168.2 ug/ml
and 993.4 pg/ml, respectively (Fig. 1).

The white blood cells in the urine
tended to decrease within 30 minutes. In
4 patients, the urinalysis became normal
within 30 minutes after the administration
(Fig. 1).

Filamentous cells were observed at low
and high urinary concentrations of AZT.
These findings were characteristic mor-
phological changes caused by AZT (Fig.
2. A~D). In the other patient, sphero-
plasts and ovoid cells were observed and
filamentous changes with vacuole-like for-
mations were noticed (Fig. 3. E~H).

DISCUSSION

Monobactams are monocyclic beta-
lactam antibiotics characterized by the 2-
oxyoazetidine-1-sulfonic acid moiety which
have been recently isolated from gram-
negative bacteria®. AZT and related mo-
nobactams bound specifically to PBP 3,2
peptidoglycan transpeptidase involved in
septation®, in E. coli and other susceptible
organisms. The PBP profile of AZT in-
dicated a very high affinity for PBP 3,
and moderate affinity for PBP la, and
poor affinity for PBP 1b, PBP 2, PBP 4
and PBP 5/6.

In morphological studies, AZT induced
filament formation at a low and high
concentration. It was a characteristically
morphological change attributable to the
high affiniy of AZT for PBP 3. Sphero-
plast formation and cell lysis at a high
concentration of AZT were observed in
1 of the 5 specimens. The vacuole-like
formations in filamentous cells were
found simultaneously. These changes
were possibly attributable to the affinity
of AZT for PBP la.

In this series, E. coli disappeared in 3
of the 5 specimens and the urinalysis be-
came normal in 4 of the 5 specimens
within 30 minutes after the administration.
The white blood cells in urine tended to
decrease as the organisms decreased.

In E. coli, AZT caused filamentation
characteristically. It 1is suggested that
AZT in the urine of patients with acute
simple cystitis has the same high affinity
for penicillin-binding proteins 3 as in
vitro.
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Fig. 2. Morphological changes of E. coli in urine after intravenous administration of AZT
(Case No. 1 and 2.)
Case No. 1 A: before B: 5 minutes Case No. 2 GC: before

D: 5 minutes
Forming filamentous cells were observed.

Fig. 3. Morphological changes of E. coli in urine after intravenous administration
Case No. 3. E: before F: 5 minutes G: 15 minutes H: 30 minutes
Filamentous changes with vacuole-like formations, spheroplasts and ovoid cells were observed,



1886 Acta Urol. Jpn. Vol. 32 No. 12, 1986

Rathnum ML, Slusarchyk WA, Trejo WH
and Wells JS : Monocyclic beta-lactam
antibiotics produced by bacteria. Nature 291
1 489~491, 1981

4) Norrby R, Friberg K and Holm SE in
vitro antibacterial activity of SQ 26, 776, J

B E >3

Antimicrob Chemother 8: 69~76, 1981
5) Georgopapadakou NH, Smith SA and Sykes
RB: Mode of action of Azthreonam. 21 :
950~956, 1982
(Accepted for publication December 9, 1985)

Aztoreonam 1T X % Zb: Btk e 4 BBZ > Escherichia coli DREZEHAZTLIZ DT

RIPE LR WR AR (R : FIEEBA)

iE 17
% A
Ea
%J:

RPEFE LR RRER Gk - NEER)

B
AR W
WL
TR
* B
roon

Ll B EEDE 4 O 5 SEBIC. Aztoreonam (AZT)
RS L. REMS THBEEE Y AV TRBEOE
BT OWTRE L. BIEDRIX AZT 1.0
g DEFERT, #5, 15 307 HF—-FTA%BLTE
Rlfc. AZT ¥ 3 KBEOR/NRBHEIERER
0.95 ug/ml THhHo1=. AZT #5%5, 15 3050
R AZT REOEEY, ThZh 4816 pg/ml,
1168.2 ug/ml, 993.4 pg/ml Th -7z, AKFILEH30
LI 5 Bl 4 BRI AREFLL Tole. X

T A
B K

HWOMRERMZILE LTE, 74 5 A v Mg AZT
DERE, BRECVWThOBFCIBEEIRL. ¥
127 1 7 2 v MELIKBE ORI B O LS
mdbhtc. To X5k FTRIE AZT & X 5588
HIWBETH 7. 58F 1 GIORFPRCAT =rT
7 A RIS EHE IR, ZhbOBEBE L,
OB BENABEOR IS T AZT k<=
) ViEEHEREE (PBP) 3 HAEYEL,
PBP la @ LTIXHEETHB EEX BRI



