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IN VITRO SENSITIVITY OF BOVINE
AND PORCINE STRAINS OF PASTEURELLA

MULTOCIDA TO ANTIBIOTICS

By

K.-A. Karlsson and K. G. Nystrom

Several reports have been published on the in vitro activity of
antibiotics against Pasteurella multocida (P. m.) strains isolated
from various animal species (3,8,14,15,16,17,19). Information
is also available about P. m. isolated from human beings (9) . It
has been pointed out (6), however, that the antibacterial spectra
of antibiotics are not constant but vary from time to time and
in different environments. For this reason it is important to
study a large number of strains within a particular bacterial
species and to observe possible variations in sensitivity to dif
ferent antibiotics.

Partly in order to establish whether or not differences in
cultural behaviour reflect variations in antibiotic sensitivity and
partly because of the increased significance infections with P. m .
in calves and pigs have obtained in this country, we have applied
a uniform technique for determining the antibiotic sensitivity
in vitro for a large number of P. m. strains isolated from these
species.

It has long been observed in this laboratory that P . m . isolated
from pigs practically always forms mucoid colonies while P . m.
from calves regularly forms typical S-colonies when grown on
horse blood agar.

MATERIAL AND METHODS

The P . m. strains have been isolated in recent years from
autopsy material. Fifty strains isolated from calves and fifty
strains from pigs were chosen at random. All the calf strains
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formed smooth colonies and all the pig strains mucoid colonies.
The calf strains originated from animals with septicaemia but
without lung or pleural lesions. Most of the pig strains came
from animals with pneumonia and pleuritis.

Since fermentation properties have previously been used as
a basis for classification of P. m. strains (20, 21) and the fer
mentation patterns of strains isolated from various animal spe
cies have been compared (2 , 4, 22) , we have investigated some
biochemical properties of the strains included in this study.

Fermentation tubes were observed for periods of 21 days. The
other biochemical reactions have been carried out in the manner
described by Kauffmann (10).

The sensitivity tests were performed by an agar diffusion
technique described by Ericsson et al. (5, 6, 7) . The strains were
denoted as " sensiti ve", "fairly sensitive", "slighly sensitive" or
"resistant". These designations correspond to Groups I, II, III
and IV. The clinical evaluations of these four groups are those
applied in medical practice and are listed in Table I.

This is the basis of evaluation for eleven of the antibiotics
tested. The polymyxins, however, come into a different category.
Because of their high molecular weight and other physiochemical
properties they have a slow rate of diffusion. Ericsson & Svartz
Malmberg (6) therefore advise against using the quantitative
variant of the disc method for this antibiotic.

Neomycin and bacitracin are characterized by their toxicity,
and with oral therapy, effective concentrations are not possible
except in the intestinal contents. Parenteral administration (e . g.
in urinary infections) often involves a risk and should be reserved
for treatment when especially sensitive strains are present. For
these reasons Group I was excluded when evaluating the results
with these agents.

Novobiocin cannot be con centrated in the urine. For this
antibiotic therefore, Group II should be directly followed by
Group IV.

Nitrofurantoin, on the other hand, attains satisfactory thera
peutic concentrations only in the urinary tract. Quantitative
determination of nitrofurantoin is therefore superfluous for
bacteria of Groups I and II. But for the clinician, all strains which
are inhibited by a Group III nitrofurantoin concentration are fully
susceptible to therapy.
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Fig. 1. Distribution of Sensitivity to Different Antibiotics of
Pasteurella multocida.

Material A: 50 bovine strains (smooth colonies)
Material B: 50 porcine strains (mucoid colonies)
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RESULTS AND DISCUSSION

The pattern of sensitivity for the P. m. strains studied is
shown in Table I and Fig. I. In spite of the different sources and
the cultural differences, there was a great uniformity of response
to the antibiotics tested. Mannheimer (12 )has also reported few
differences in antibiotic sensitivity between smooth and mucoid
P . m . strains. The tetracyclines and chloramphenicol have the
greatest effects upon P. m. in vitro. Few studies have been re
ported on the in vitro effects of sulphonamides. According to our
results, about two-thirds of the strains tested were resistant to
sulphaisodimidine - a somewhat surprising result in view of
several reports on successful therapeutic results in calves and
pigs treated with sulphonamides. Another incongruous result was
the relatively great sensitivity to penicillin for a Gram-negative
organism. As for chloramphenicol, chlortetracycline, neomycin,
oxitetracycline, tetracycline, penicillin, bacitracin, polymyxin,
and nitrofurantoin, our results fall in with previous reports for
strains of animal origin as reviewed by Carter & Baiti (2) and
the results obtained by Henriksen & Jyssum (9) for P. m. strains
of animal and human origin. In our material, streptomycin and
erythromycin were somewhat less effective against P. m. than is
usually reported. Oleandomycin, ristocetin, novobiocin, and kana
mycin have not been tested for activity against P. m. before. Since
these antibiotics are effective primarily against Gram-positive
organisms, the results were as could be expected.

In veterinary practice the relatively large doses required make
the cost of particular antibiotics a major factor in their choice.
For this reason sulphonamides, penicillin, and streptomycin are
most commonly used on calves and pigs. These three agents had
different degrees of effect on the different strains of P. m. tested
here. Determination of the antibiotic sensibility in vitro of a
particular strain would obviously increase the chances of success
ful therapy.

Fermentation reactions are listed in Table 2. Only in xylose
and lactose did the calf and pig strains show a consistent dif
ference. Many more calf strains fermented lactose; many more
pig strains fermented xylose. A comparative study of the bio
chemical properties of various Pasteurella species has been car
ried out by Knapp (11) . Carter & Byrne (1) obtained much the
same results as we did for the xylose-fermenting properties of
calf and pig strains. The relatively large number of lactose-
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Tab I e 2. Biochemical reactions of Pasteurella multocida.

Bovine strains Porcine strains
(smooth colonies) (mucoid colonies)

+ +
Arabinose 0 50 0 50
Rh amnose 0 50 0 50
Xylose 16 34 45 5

Glucose 50 0 50 0
Lactose 20 30 2 48
Sucrose 50 0 50 0

Maltose 49 1 46 4
Adonitol 0 50 0 50
Mannitol 50 0 50 0

Sorbitol 49 1 50 0
Dulcitol 0 50 2 48
Inositol 0 50 0 50

Sali cin 0 50 0 50
Hydrogen Sulphide 0 50 0 50
Gelatin Liquefaction 0 50 0 50

Nitrate Reduction 50 0 50 0
Methyl-Red Test 0 50 0 50
Voges-Proskauer Test 0 50 0 50

Urea Hydrolysi s 0 50 0 50
Growth in Liquid
Ammonium-Citrate Medium 0 50 0 50
Indol Production 50 0 50 0

fermenting calf st rain s is som ewhat unusual judging from
published reports (12, 13). Smith (22) found that the majority
of P . m. strains isolated from calves an d pigs did not ferment
maltose , but practically all our strains did so.
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SUMMARY
An agar diffusion technique was usedto studythe sensitivity to

16 antibiotdcs of 50 Pasteurella multoclda strains isolated from calves
(smooth colonies) and 50 strains isolated from pigs (mucoid colonies).
The tetracyclines (chlor-tetracycline, oxitetracycline, and tetracycline)
were most effective in vitro. There were no major differences between
calf and pig strains in antibiotic sensitivity,

ZUSAMMENFASSUNG
Die Empfindlichkeit vom Kalb und Schwein isolierter Pasteurella

multocida-Stiimme fiir verschiedene Antibiotika.
Die AktivdUit von 16 Antibioteka gegeniiber zwei Samrnlungen von

je 50 Pasteurella multocida-Stamrnen, die von Kalhern (S-Kolonien)
bezw. Schweinen (mukoide Kolonien) Isolierf worden waren, wurde
mittels einer Agardif:fnsionstechnik studiert. Die Tetracycline (Chlor
tetracyclin, Oxytetracyclm, Tetracyclin) und Chloramphenicol er
wdesen sich in vitro gegen diese Bakterdenart als am wirksamsten. In
del' Empfindliohkeit fiir die untersuehten Antibiotika Iiessen sich
zwischen den belden Gruppen von Stammen keine grosser-en Ab
weichungen nachweisen.

SAMMANFATTNING
Kiinsligheten av Pasteurella multocida stammar isolerade fran kalo

och soin for olika antibiotica.
Akti.viterten av 16 antibiotdka mot tva kollekbiv om vardera 50

Pasteurella multocida stammar, som Isolerats fran respektive kalv
(S-kolonier) och svin (mukoidra kolon:ier) hal' studerats medelst en
agardiffusionsteknik. Tetracykldnerna (klortetracykldn, oxitetracyklin,
tetracyklin) och kloramfenikol visade sig vana mest effelctiva in vitro
mot denna bakteoieart. Inga storre avvikelser mellan de bada kollek
livens kanslighet for detestade antihiotika har- framkommdt,

(Received May 11. 1962).




