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Rhine and are generally considered to be recalcitrant. Knack-
muss’ group, however, has managed to obtain biodegradation of
a few naphthalene sulfonic acids as carbon sources for growth
(degradation rate about 1 mkat/kg of protein) and the first
reaction is desulfonation.

We decided to test whether the sulfur rather than the carbonin 7
‘non-biodegradable’ sulfononaphthalenes (2-4 substituents)
was available to microorganisms. Sulfur-limited batch enrich-
ments were inoculated with washed material from industrial
sewage plants. Substrate-dependent growth with substrate
disappearance was observed with each substrate.

Strain Z63 utilized SO;~ or e.g. 2-amino-5-hydroxy-7-sulfono-
naphthalene with a growth yield of about 3 kg of protein/mole of
S (degradation rate about 20 pkat/kg of protein). The obser-
vations, that the sulfur but not the carbon of these compounds is
readily available to microorganisms from native environments,
lead us to believe that desulfonation and ring-degradation reac-
tions occur naturally with different specific activities in different
organisms.

Microbial degradation of benzenesulfonic acid and its deriva-
tives

T. Thurnheer, T. Kohler, A. M. Cook and T. Leisinger
Mikrobiologisches Institut ETH, ETH-Zentrum, CH-8092
Ziirich

Sulfonated aromatic compounds (e.g. metabolites of dyestuffs)
are observed to be major pollutants of rivers and lakes. We have
enriched for organisms that are able to utilize as sole source of
carbon and energy for growth benzenesulfonate, its 2-amino-,
4-amino-, 4-hydroxy-, 4-methyl- or 4-carboxy-derivative. Pure
cultures (18) were isolated. All were bacteria.

One organism, OS-1, isolated to utilize 2-amino-benzenesul-
fonate, also metabolized benzenesulfonate and 4-methyl-benze-
nesulfonate. The specific growth rates on these substrates were
0.11,0.19 and 0.07 ™", respectively. Each substrate was utilized
quantitatively with growth yields of about 5 g of protein/mole of
C.Sulfite tended to accumulate towards the end of growth and
was then oxidized to sulfate which accumulated stoichiometri-
cally.

Cell extracts of strain OS-1 were prepared and NAD(P)H-
dependent substrate disappearance and sulfite release were ob-
served. Specific activities in non-optimized assays were 0.1 and
0.3 mkat/kg of protein for benzenesulfonate and 2-amino-benze-
nesulfonate, respectively.

ELISA test application on food intoxication at CHUYV (Centre
Hospitalier Universitaire Vaudois)

A. Masson
Laboratoire cantonal, CH-1066 Epalinges

The use of ELISA test (recommended by Prof. Dr H. Fey from
the University of Bern), confirmed the presence of staphy-
lococcus enterotoxics strains in prepared dishes served at
CHUV, which have been suspected to be the cause of food
intoxication. 88 samples have been analyzed according to the
standard criterions meaning the research of Staphylococcus, the
Salmonella and the Clostridium perfringens. 10 samples have
been revealed as highly infected by staphylococcus coagulase
positive. 4 samples contained the strains which showed, due to
ELISA test, the capacity of producing a great quantity of entero-
toxin D.

On the other hand, the strains produced from the nose of some
CHUV kitchen’s employees with the same lysotype as the strains
produced by the infected food, showed also the capacity of
producing a great quantity of enterotoxin D.
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Anaerobic degradation: catabolism of xylene under denitrifying
conditions

E. Kuhn and J. Zeyer
Seenforschungslaboratorium/ EAWAG, CH-6047 Kastanien-
baum

The microbial degradation of m-xylene (1,3-dimethylbenzene)
under denitrifying conditions was studied in a perfusion column
filled with river sediment material. This column represented a
typical river water/ground water infiltration system. After
several months of adaption, as much as 0.3 mM m-xylene at a
flow rate of 2.4 cm/h was completely degraded in a column with
a total length of 26 cm. Using radiolabeled substrate, 80% of the
['*C] m-xylene was mineralized to '“CO,. The conversion of
m-xylene was coupled with a reduction of NO3 to NO;. No
rapid metabolism of m-xylene was observed upon substitution
of NOj by either oxygen or sulfate. Studies to elucidate the
mechanism of the anaerobic m-xylene metabolism are in
progress. The crucial step in the anaerobic degradation appears
to be the introduction of a functional group followed by a
conversion to an intermediate such as a phenol.

Surface proteins and Western Blot analysis of Listeria monocy-
togenes

N. Paquet, F. Bitutsi and J. C. Pechére
Département de Microbiologie, Faculté de Médecine, Université
de Genéve, CH-1211 Genéve

Most clinical isolates of Listeria monocytogenes (Lm) belong to
only two serotypes, i.e. 1/2b and 4b, which does not allow suffi-
cient discrimination for epidemiological studies. Disc SDS
PAGE of Lm after light sonication showed about 50 different
bands, including eight major bands. All the 17 known serotypes
presented similar patterns. A 160 kd protein had a shorter mi-
gration for serotypes 4ab, 6a, 6b. Differences in intensity have
also been found in 25 kd doublet. Serotype 1/2¢ is characterized
by a dense band at 36 kd. Most of the bands found on the
SDS-PAGE react with rabbit anti 4b antiserum at Western Blot
analysis. With this technique, four major immunodominant
components were found, with apparent mol. wt of respectively
40 kd, 50 kd, 70 kd and 95 kd.

In conclusion, SDS-PAGE of surface proteins in Lm might be a
useful tool for epidemiological studies.

New Antibiotics and Resistance

DNA homology of a transferable Clostridium difficile resist-
ance determinant with transposon TN351

H. Hiichler, B. Berger-Bdichi and F. H. Kayser
Institut fiir Med. Mikrobiologie der Universitit, Gloriastrasse
32, CH-8028 Ziirich

Clostridium difficile, described as a causative agent of antibiotic
associated pseudomembranous colitis, shows resistance to many
antimicrobial agents. Resistance to either clindamycin/erythro-
mycin (CC'/Ery") or tetracycline was found to be transferable to
susceptible C.difficile strains. Our present results suggest that
the two resistance determinants are located on the chromosome.
Further results, achieved by DNA-DNA hybridization experi-
ments, indicate DNA homology of the CC'/Ery" determinant
with transposon Tn551 which is found in Staphylococcus aureus.
Tn5351 belongs to a group of related transposable elements cod-
ing for resistance to macrolide, lincosamide and streptogramin B
in a variety of gram positive bacteria. — Experiments are in
process to determine whether the CC/Ery" determinant may
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originally have been transferred to C.difficile from unrelated
gram positive bacteria such as staphylococci or enterococei,
species which might have come into close contact with C. diffi-
cile.

In vitro beta-lactamase induction in E. coli by ceftriaxon

R. Egger and G. Lebek
Institute for Hygiene and Medical Microbiology, University of
Bern, CH-3010 Bern

In a broth culture of E. coli K12 921 the concentration of ceftria-
xon was increased stepwise during several passages. This leads to
a selection of substrains with MIC’s increasing from 0.06 pug/ml
to 2.5 pg/ml. The reduced susceptibility of these newly obtained
strains is accompanied by the occurrence of a chromosomally
encoded B-lactamase (pI 8.6). Similar results were obtained us-
ing ampicillin. The MIC increased from 2.5 ug/ml to > 250
ug/ml. However, this strain also showed an increased resistance
to ceftriaxon (MIC 2.5 pg/ml), which was rather surprising.
Further treatment of this strain with increasing ceftriaxon con-
centrations over several passages, resulted in a substrain with a
MIC for ceftriaxon of 100 pg/ml. This increase could be corre-
lated with an augmented f-lactamase secretion. These findings
do have a clinical importance. A ceftriaxon therapy of an E. coli
infection may fail if the patient has been treated before with
ampicillin or another similar f-lactamase antibiotic.

Outer membrane proteins in a chloramphenicol-resistant strain
of Pseudomonas aeruginosa

S. Abdel-Sayed and F. Schmid
Institut de Microbiologie, CHUV, Université de Lausanne,
CH-1011 Lausanne

The outer membrane of a clinical isolate of P. aeruginosa resis-
tant to chloramphenicol (CM), and its derivative sensitive to the
drug were analyzed by polyacrylamide gel electrophoresis. A
major outer membrane polypeptide with an apparent mol. wt of
50,000 daltons found in sensitive cells is almost lacking in the
resistant cells, thus supporting the view of altered outer mem-
brane permeability to CM in this strain. In vitro polypeptide
synthesis experiments demonstrated that the ribosomes of the
resistant strain were sensitive to the action of CM. Cell-free
extracts of the sensitive mutant acetylated CM as well as its
resistant parent strain. Moreover, intact cells of the resistant
strain inactivated CM 9.06 times less than the sensitive mutant.
The later accumulated *C-CM two times more than the resistant
strain. These results clearly indicated that the resistance of the
clinical isolate of P.aeruginosa to CM was due to reduced per-
meability towards the drug.

Induction and reversion of methicillin-resistant Staphylococcus
aureus (MRSA) by antibiotics

W. Tosch and E. Sigarlakie
Ciba-Geigy Ltd, Pharmaceutical Research Laboratories, CH-
4002 Basel

Induction and reversion were defined as an increase or decrease
in MIC. After incubation with sub-inhibitory or inhibitory con-
centrations of methicillin and thienamycin, induction occurred
which was reversible, depending on duration of growth without
antibiotic. Population analysis showed MRSA to consist of
several populations of differing sensitivities, but the populations
of methicillin-sensitive strains (MSSA) were more homogeneous
(similar semsitivity of all bacteria). The greater resistance of
induced MRSA seems to be due to selection of more resistant
populations, rather than to induction of metabolic processes.
Reversion is then only a matter of overgrowth of the faster-
growing sensitive population and depends on duration of
growth, as demonstrated.
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In vivo acquired resistance to beta-lactam compounds and fluo-
roquinolones: an experimental model

M. Michéa-Hamzehpour and J.C. Pechére
Département de Microbiologie, Faculté de Médecine,
CH-1211 Genéve

To reproduce in vivo acquired resistance to new expanded-spec-
trum cephalosporins and fluoroquinolones, a murine peritonitis
model has been developed. 2 h after i.p. challenge with Entero-
bacter cloacae (E.c.) — 10 CFU - animals received a single
antibiotic shot = Ceftriaxone (CTX): 50 mg kg™ b.wt; Peflo-
xacine (PFX): 25 mg kg™! b. wt; Amikacine (AMK): 15 mg kg™!
b.wt. 24 h later, peritonecal E.c. populations were analyzed on
Szibalski gradient agar. With CTX, shift towards resistance mul-
tiplied the MICs by a factor of 100-1000 (34/35); hyper-
production of beta-lactamase, and altered OMPs PAGE pat-
terns were observed in all resistant variants (4 E.c. strains
tested). With PFX, a shift was also observed, but to a lesser
extent, and less frequently. AMK did not shift significantly E.c.
populations.

Resistance of Klebsiellae to cephalosporins. Particular proper-
ties of beta-lactamases isolated from K. oxytoca '

R. Labbia, J. S. Pitton and M. Heitz

CNRS-Cercoa, F-94320 Thiais ( France), Anamed 2000,
CH-1201 Geneva, and Institute of Microbiology, University of
Lausanne, CH-1011 Lausanne

K. pneumoniae and K. oxytaca are usually resistant to penicillins,
and this resistance is normally associated with a beta-lactamase
production. K. preumoniae which produce a penicillinase are
virtually sensitive to all cephalosporins, whereas K. oxytoca are
more or less resistant to these antibiotics. We have studied beta-
lactamase production of 10 strains of K. oxytoca isolated in
Switzerland. All strains produce a single beta-lactamase as
shown by iso-electric focusing. Four different patterns have been
obtained with major bands at pl: 5.2, 5.7, 6.0 and 6.3. The
specific activities of the crude extracts were condensed between
15 and 9000 mU/mg. This did not seem to be related to the pl.
The kinetic constants were determined for a large set of beta-lac-
tam antibiotics and the four enzymes showed the similar proper-
ties:

— hydrolysis of most of the tested beta-lactams, including the
methoxy-imino-cephalosporins, such as cefuroxim and the 3rd
generation of cephalosporins: cefoperazon, cefotaxim and cef-
triaxon,

— cephamycins (cefoxitin and cefotetan), moxalactam and cefta-
zidim are very resistant to hydrolysis,

— all the enzymes are very sensitive to the action of clavulanic
acid.

These properties are very different from those observed with
other enterobacteria.

Intrafamiliar long-time epidemiology of drug-resistance factors
and other plasmids in fecal E. coli

C. Sutter and G. Lebek
Institute for Hygiene and Medical Microbiology, University of
Bern, CH-3010 Bern

We investigated fecal coligerms of five small families whether
and when they contain R-factors and other plasmids. We paid
particular attention to know at which moment after birth the
first drug resistance factor appears in the coligerms of babies.
To determine the intrafamiliar plasmid movement we used the
identification of R-factors, colicinogenic factors and cryptic
plasmids. To identify the hot-strains we used the methods of
serotyping, colicinotyping and lysotyping and also the proper-
ties for lactose fermentation, hemolysis and mobility.



