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THE SUSCEPTIBIIITY OF ENTEROPATHOGENIC AND WON-ENTEROPATHOGENIC
PORCINE E. COLL STRAINS TO POLYMYXINS AND OTHER ANTIBTCTICS.
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tant approach in eliminating enteropathogenic
i from Lhe intestinal tract is the use of effec-—
diotics {Nielsen et al., 1976). The prevalen-
Embiotic resistance, especially to broad-spec—
fehiciics, is increasing (S¢rensen, 1977).
S=welomment has been accellerated by the emergen—
=factors. The aims of this study ..ave been to
== the incidence of resistance among 100 entero—-
and 100 non—enfercpathogenic porcine E. coli
=== io the following antibiotics: Ampicillin, chlor-
ncol, colistin (polymyxin E), neamycin, polymy-—
B, streptamycin, sulphonamides, and tetracycline
in getail to study the susceptibility of the
ins to the polypeptide antibiotics colistin and
: ﬁm.n B. It was also attempted to develop resi-
& =—mce in—vitro by passage transfers in sub-inhibi—
= mmmtrations on necnycin, tetracycline, coli-
etin, and rolymyxin B.

T8= pathogenic strains were isolated from cases of
meon=tal or postweaning diarrhcea and found to be en—
- ==—otoxin producing in the gut loop test in pigs.

T = non—pathogenic strains were isolated from healthy
- =12-w=cks 0ld pigs in markets.

Toitially, the resistance patterns of the strains were
- &=emmined by agar diffusion. Inocula were prepared
== described by WHO (Ericsson and Sherris, 1968).

. The strains were classified as: Sensitive, moderate—
Iy sensitive, relatively resistant, or resistant.

S5e minimal inhibitory concentrations (M.I.C.) were
==sted against colistin and polymyxin E by a broth
dilution method. Doubling dilutions of the two anti-—
Dioctics (0.1 — 48 ug/ml) were used.

Ten of the pathogenic strains and 5 non—pathogenic
strains were studied as to development of resistance
in—vitro by repeated transfers in broth containing
sub—inhibitory concentrations of colistin (0.1 mog/mi),
oolymyxin B (0.1 mog/ml) neamycin (2.5 mcg/ml) and
tetracycline (0.25 mog/ml). The strains were sensi-
tive to 5-10 times these concentrations.

During 6 months, subcultures to fresh antibiotic con—
taining broths were made twice every week { 52 trans—
fers). The strains were then tested for M.I.C. against
the 4 antibiotics.

The prevalence of resistance to individual antibiotics
within the two groups of strains (pathogenic and non-—
pathogenic} did not differ statistically. 50-60 per
cent of all strains were resistant to streptomycin,
sulphonamides, and tetracycline. Resistance to chlor-
amphenicol occurred only rarely (2.5 per cent) where—
as 11.5 per cent were resistant to ampicillin. All
strains were sensitive to colistin, polymyxin B, and

neciycin.

80.5 per cent of the strains were resistant to one or
more antibiotics. Mono-, di-, and multiresistance oc—
curred in 17.5, 32.5, and 30.5 per cent, respectively.
In the M.I.C. studies with colistin and polymyxin B
it appeared that the in-vitro activity of the two
chemically closely related antibiotics was identical.
50 per cent of E. coli strains were sensitive to

0.5 meg/ml or less. 95 per cent were inhibited by

2.4 mcg/ml or less.

After 52 repeated transfers of the 15 E. coli strains
in sub—inhibitory concentrations of colistin, poly-—
myxin B, nedmycin, and tetracycline the M.I.C.'s were
determined. A significant rise in M.I.C. was defined
as an increase of more than 4 two—fold steps. Accord-
ing to this definition, develcpment of resistance to
tetracycline was demonstrated in two strains at a
high level (80 and 160 ug/ml}. One strain became re—
sistant to colistin (20 ug/ml). Development of resi-
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stance to meomycin and polymysdn B was not demonstra-—
ted.

The present study clearly indicates that the incidence
of resistance to a mmwber of antibictics is so high

{> 50 per cent) that a successful outcome of therapy
is doubtful.

A mmber of alternative antibiotics are available for
prevention and therapy of E. coli diarrhoea. Colistin
and polymyxin B represent such alternatives for seve-
ral reasons: The drugs are bactericidal at guite low
concentraticns. They are not ahsorbed from the GI-
tract and the level of resistance in animal E. coli

iz negligible (Smith, 1980, Mercer 1971). In addition,
polymyxin antibiotics have no effect on the gram-posi-—
tive intestinal flora.

Emergence of colistin/polymyxin-resistant organisms

is due to selection of phenctypically resistant vari-
ants in a population of normally sensitive cells
(Greemwood, 1975). This adaptation, however, is unstab—
le, and the strains revert to sensitivity when no lon-
ger exposed to antibiotic {Gilleland & Murray, 1976).
This phenomenon in addition to the fact that R-factors
transferring polymyxin/colistin resistance has not
been demonstirated yet in entercbacteria, probably ex—
plains why the level of resistance to these antJ.b:Lo-
tics remains Iow.

In animal husbandry, antibiotics are sometimes used
prophylactically at low concentrations. Under such
conditions, sub-inhikitory concentrations may be pre-
sent ccrasicnally. Our study has revealed the findings
of others, that the potential of low concentrations of
polymyxins to select resistant variants is low (Hirsch
et al., 19560).

Conclusicns:

The drug resistance potential of colistin and polymy-
xin B appears to be low compared to a mumber of other
drugs. This suggests that the use of these drugs in
E. coli intestinal infections is a rational choice.
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