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COLISTIN INHIBITION CF MANNOSE-RESTSTANT HEMAGGLUTINATION
BY KB8-POSITIVE AND K9S-POSITIVE ESCHERTCHIA COLI STRATNS

H. SQGARRD
ENTIBIOITC DIVISION, DUMEX LTD.,
CCPENHAGEN, DENMARE

The initial step in most bacterial infections is the
attachment of the responsible organism 0 surfaces of
the target cells in question. This attachment is medi-
ated by surface structures of which two morphological-
ly distinct types are defined. The fimbrise consists
of filamentous appendages generally found in enterc—
bacteria (Duguid & Old, 1980}, while hairy projections
called fibrillae occur on streptococci (Beachey, 1981).
The K88 and K99 antigens of E. coli are also referred
to as fibrillae (Duguid & 01d, 1980). As such surface
structures confer adhesive properties to the microor-
ganisms they are called adhesins, or because of their
involvement in the colonization of mucous membranes
colonization factors (CF).

Interest in the adhesion or colonization process has
increased during the last few years, since prophylac—
tic measures based on antibacterial or antitoxic the-
rapy in many infections important for econcmy in ani-—
mal production has been unsuccesful.

Beachey (1981) has suggested three new approaches in
prevention of serious bacterial infection. 1) Use of
purified adhesin or receptor material to interfere
with the adhesion, 2) Use of antibiotics with influ-
ence on development of the adhesins, 3} Use of vac—
cines against the adhesins.

This paper deals with the effect of colistin on the
adhesive properties of the K88 antigen of a porcine
enteropathogenic E. coli and the K99 antigen of a
calf enteropathogenic E. coli.

Both strains had been isolated from animals which had
sucoumbed to diarrhoea. The calf strain, EV13/81 with
K99 antigen belonged to serogroup 0101. The porcine
K8B8-positive strain belongipg to serogroup 0149, was
isolated from a 5—week old piglet.

The susceptibility of the strains to ampicillin, chlor-
ampherticol, colistin, gentamycin, necmycin, polymy-
xin B, streptomycin, and tetracycline was determined
by an agar-dilution technique. The bovine strains was
resistant to streptomyein { MIC 128 ug/ml) and the
porcine strain was resistant to tetracycline (MIC

128 ug/ml}).

The MIC of colistin was 0.5 ug/ml (15 units/ml) for
the K99-positive strain and 1.0 ug/ml (30 units/ml)
for the KS8-—positive strain.

(The strains were kindlv supplied by drs. H.V. Krogh
and A.L. Schirmer, The State Veterinary Serum Labora—
tory, Copenhagen).

Preparation of bacterial cells, erythrocytes and man—
nose solution for the hemagglutinaticn test was per—
formed according to Jones & Rutter (1974).

In preliminary experiments mannose-resistant hemagglu—
tination (MRHA) with erythrocytes from the following
animal species was =tested: Guinea pig, pig, calf, hor-
~ se, chicken, sheep.

Both strains reacted with pig erythrocytes, besides
the calf strain reacted weakly with horse erythrocy-
tes. In the following experiments only pig erythrocy-
tes were tested.

From the standardized bacterial suspensions doubling
dilutions were prepared in PBS with.1% D-mannose.
0.025 ml of the suspension and the dilutions were
transferrad to plastic microtiter trays with U-shaped
holes. To each dilution egual volumes of red cell sus—
pca.smm was added and the trays were incubated at
3-4°C for 2 hrs. The degree of hemagglutination was
recorded as 0, #, ++, Or +++. As negative control
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0.025 ml of PBS without bacteria was mixed with the
throcytes.

Hemagglutinaticn—inhibition test with colistin.

Three bacterial suspensions of each strainwith 3 x 109
cells per ml were prepared in PBS containing 1% D-man-—
nose and 1.0, 0.5, and 0.25 ug colistin per ml, re-
spectively. The colistin concentrations indicate base
activity of the antibiotic corresponding to 30, 15,
and 7.5 units per ml (1 ug colistin base = 30 units) .

In preliminary experiments doubling dilutions of the
bacteria were prepared in two ways: In PBS with 1%
D-marnose and in PBS with 1% D-mannose supplermented
with 3 different concentrations of colistin. Since

no difference could be demonstrated PBS without coli—
stin was used as diTution medium.

The wndiluted bacterial suspensions were left approxi-—
mately 10 minutes before dilution and transfer to the
microtiter trays.

The technical procedure and reading of results in the
hemagglutination—inhibition test was identical with
the hemagglutination test procedure.

Studies by Roland and Heelan (1979) have shown that
the antibiotics: Tetracyclines, minocycline, chlor—
amphenicol and nafcillin were able to inhibit the
hemagglutinating effect of E. coli. In the prophylaxis
of travellers diarrhoea it has been proved that doxy-
cycline was an effective drug and the activity ascri-
bed to colonization inhibitiom (Sack et al., 1978,
Poland & Heelan, 1979).

It should actually be emphasized that the inhibitive
dose of tetracyclines was 400-1.600 ug/ml.

The results of the present study show that colistin
even at sub-inhibitory concentrations is able to in-
hibit hf.:raggl\ztlnab on of pig erythrocytes by EZ coli
strains from pig and calf possessing the K88 and K99
antigen, respectively. Thus it might be suggested that
colistin is much more potent than tetracyclines in
preventing colonization of cell surfaces. If this sug-
gestion could* be transferred to in vivo conditicns
colistin has two different effects: An antibacterial
and an anticolonization one.

Although further studies are necessary to elucidate
the real nature of the hemagglutination inhibition ef-
fect some perspectives are raised. If the low dose is
able to inhibit or prevent attachment, this treatment
will imply that no specific selection of antibiotic
resisvant bacteria is excerted with an occurrence of
a dominant resistant, flora as a result. Generally re-
peated subculturing of E. coli strains in broth con-
taining sub—irhibitory concentrations of colistin ga—
ve cnly minimal response Con i development of
resistance (Larsen & Sggaard, 1981).

2dditionally, a low dosage of colistin will have mini—
mal ecolegical implications, which means that the in-
hibitory effect of the.normal flora on parasitic mi-
croorganisms remain unaltered.
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