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Sihvonen, L., D. N. Kurl and J. Henrichsen: Streptococcus suis isolated from pigs
in Finland. Acta vet. scand. 1988, 29, 9-13. — A total of 58 Streptococcus suis
strains were isolated from deceased pigs submitted to the National Veterinary
Institute, Regional Laboratory in Kuopio, Finland, over a 3 1/2 year period, most
frequently from cases of pneumonia. The bacteria were isolated from cases of
meningitis, sepsis, rhinitis, endocarditis and abortion. S. suis was also isolated from
nasal cavity, lung and brain of some sick piglets without signs of inflammation.
Further S. suis was detected in 12 out of 107 tonsils of healthy fatteners tested.

S. suis strains were identified by biochemical methods followed by typing. The
most common capsular types were 7, 3 and 2, respectively. Only one type 1 strain
and no types 6 and 9 strains were found. All S. suis strains tested were sensitive to
penicillin and ampicillin,

S. suis is not uncommon in Finnish pig herds. S. suis may be regarded as a poten-
tially pathogenic organism which under certain predisposing conditions may cause

serious disease.
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Introduction

Streptococcus suis is an important pig path-
ogen which is associated with bronchopneu-
monia, meningitis and less frequently with a
variety of other conditions (Sanfrod et al.
1982, Homme et al. 1984). This species
originally contained two serotypes, 1 and 2
(Windsor & Elliot 1975) which correspon-
ded to serogroups S and R described in 1963
by de Moor. More recently new serotypes
have been added to the original ones by
Perch et al. (1983).

We report here the isolation and identifica-
tion of S. suis belonging to different types,
and their association with pathological
changes, and their carriage in Finnish pigs.

Materials and methods

Bacterial strains were isolated from deceased
pigs received during the last 3 1/2 years at
the National Veterinary Institute, Regional
Laboratory in Kuopio. Samples of liver,
spleen, lungs, brain and intestine were cul-
tured routinely and additional cultures were
performed from organs exhibiting signs of
infection. About 200 lungs with some sus-
pected macroscopic changes were also re-
ceived for control of infectious diseases and
therefore, cultured. 107 tonsils, 12 nasal
swabs and 25 lungs from healthy fatteners in
slaughter house (spring-summer 1986) were
also cultured. Each tonsil was sampled sepa-
rately by scraping deep into the tissue with
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sterile scalpes. Samples from fatteners were
cultivated within a few hours of slaughter.
Primary isolation was made on calf blood
agar plates which were incubated aerobically
at 37°C for 48 h. Small colonies with a- or
B-hemolysis were examined by use of a va-
riety of established procedures: gram strain,
catalase test, survival at 60°C for 30 min.
Api 20 Strep system (Le Balme Les Grottes),
Streptex system (Welcome Reagents Limi-
ted) and growth in 6.5 % NaCl broth.

HCI Lancefield and Rantz & Randall (1955)
extracts of strains were examined in Kuopio
using commercial antisera specific for
groups R and S (Wellcome Reagents Limi-
ted) in a gel-diffusion test with reference
strains belonging to types 1, 2 and 1/2 as
controls. Strains were later examined with
anti-type 1 — 11 antisera at the Statens Se-
ruminstitut in Copenhagen (Perch et al.
1983) by means of both the capsular reac-
tion test carried out using 6 h Todd-Hewitt
broth cultures (Lund & Henrichsen 1978),
and the capillary precipitation test using
0.1 N HCI Lancefield extracts (Perch et al.
1983).

A total of 35 strains was tested for anti-
microbial sensitivity using the disk diffusion
technique (Rosco).

Results

Seventy strains were identified as S. suis.
They were catalase-negative, Gram positive
cocci that did not grow on blood agar after
30 min at 60°C or in 6.5 % NaCl; they all
showed homogenous growth in broth and
were o-haemolytic on calf blood agar with
the exception of one strain which was
B-haemolytic on primary isolation.
Sixty-four of the 70 S. suis strains were iden-
tified as S. suis with the Api 20 Strep index
and the extended data base. Six strains gave
a doubtful or unacceptable profile. The typi-
cal characteristics of S. suis, namely arginine
dihydrolase, inulin and raffinose, gave fewer
positive results than expected. Eleven strains
(16 %) were arginine dihydrolase negative.
Inulin was negative for 20 strains (29 %),
raffinose for 9 strains (13 %) and both sugars
for 4 strains (0.6 %). Fifty-five strains of 70
(80 %) were esculin positive.

The group D antigen could be detected in all
except 9 strains examined with Streptex
using a heavy suspension of the bacterial
culture. Negative strains were then checked
by preparing autoclave extracts and testing
them with Streptex. Positive reactions were
then obtained.

Table 1. Serotypes of S. suis and their association with pathological changes.

Lesions Serotypes
1 2 4 7 None* Nd®  Total

Pneumonia 6 7 1 10 25
Meningitis 1 2 2 7
Sepsis 1 1 4 6
Rhinitis 2 2 7
Endocarditis 1
Abortion 1 1
No pathological lesions 2 5 2 11
Number of strains 1 6 3 17 7 17 58

2. Not belonging to capsular types 1 to 11.
b: Not serotyped.
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Table 2. Serotypes of S. suis isolated from healthy fatteners in slaughter house.

Serotypes
172 3 8 10 11 None* Total
Tonsils (107*) 1 2 1 1 1 5 12
Nasal cavity (12*) - - - - - - 0
Lung (25% - - - - - - 0
Number of strains 1 2 1 1 1 5 12

2: Not belonging to capsular types 1-11.
* Number of samples.

Fifty-three of the 70 strains of S. suis were
serotyped. The rest were identified only bio-
chemically as S. suis. The results with Well-
come anti-types 1 and 2 antisera were in
agreement with those obtained at the Statens
Seruminstitut in Copenhagen. The serotypes
of S. suis found and the pathological condi-
tions they were associated with are shown in
Table 1. Serotypes 7, 3 and 2 were the most
common. Seven strains were non-typable.
The pigs with meningitis, sepsis and endo-
carditis were 1-7 weeks old, whereas those
with pneumonia were 3-20 weeks old at
death. S. suis was the only pathogen isolated
in 11 cases of pneumonia. Enzootic myco-
plasmal pneumonia was detected together
with S. suis in 9 lungs. Some other bacteria,
usually Pasteurella multocida, were detected
from lungs together with S. suis from 8 cases
of pneumonia. S. suis were isolated from 6
nasal cavities, 3 lungs and 2 brains without
any unequivocal pathological lesion in the
tissues. All except one of these pigs were 1-8
weeks old and they had had either enteritis
or pneumonia as the fatal disease. One fat-
tener which had been coughing, had no
pathological lesion even though. S. suis sero-
type 7 was isolated from the lungs. Sero-
types of S. suis isolated from healthy fatte-
ners in the slaughter house are shown in
Table 2. Antimicrobial sensitivity of 35
S. suis strains is shown in Table 3.

Table 3. Antimicrobial sensitivity of 35 S. suis

strains.
Inter-
Sensitive  mediate Resistant

Penicillin 35 - -
Ampicillin 35 - -
Cephalexin 34 1 -
Erythromycin 30 3 -
Tylosin 27 8 -
Lincomycin 25 7 3
Trimethoprim + sulfa 9 15 11
Tetracyclines 3 17 15
Neomycin 2 4 29
Streptomycins 1 16 18
Polymyxins - - 35
Discussion

Streptococcus suis is not uncommon in Fin-
nish herds of pigs. About half of the strains
from deceased pigs were isolated from lung
lesions, frequently in association with other
pathogens, usually Mycoplasma hyopneu-
moniae or Pasteurella multocida. Our find-
ings are in agreement with other reports on
the distribution of S. suis in tissues (Perch et
al. 1983, Hommez et al. 1984, Vecht et al.
1985). The preponderance of S.suis from
the lungs and upper respiratory tract seems
clear. Healthy pigs may be tonsil carriers of
S. suis (Clifton-Hadley 1984) as is shown in
our study. S.suis may also be present in
nasal cavities. S. suis could establish itself in
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the nasopharynx of pigs and then spread
systemically, occassionally resulting in septi-
caemia and/or meningitis. The lungs seem
to be the organ in which S. suis is most fre-
quently found. S. suis may sometimes be an
opportunistic and soméwhat innocuous se-
condary invader of the lung. Some of our
pigs had primary enzootic mycoplasmal
pneumonia and S. suis as a secondary inva-
der. However, on some lungs S. suis was the
only isolate. S. suis was isolated from rhini-
tis in some cases, whereas in other cases it
was found in mixed culture in nasal cavities
without lesions. The role of S.suis in the
aetiology of rhinitis is very unclear. The ca-
ses of endocarditis and abortion were spora-
dic. We did not isolate S. suis from cases of
arthritis. Only a few cases were associated
with arthritis in the Danish and Belgian
herds of pigs also (Hommez et al. 1983,
Hommez et al. 1984).

The biochemical reactions of the isolates
were not uniform, with the exception of
their inability to grow in 6.5 % NaCl and on
blood agar after 30 min at 60°C. The Api 20
Strep system gave good identification in
91 % of S. suis strains. The results are simi-
lar with those of Hommez et al. (1986). The
Api 20 Strep system can be improved by
giving more attention to strains which do
not posses arginine dihydrolase or the en-
zyme necessary for the fermentation of inu-
lin and raffinose. Such strains might belong
to S.suis. Quite many strains were inulin
(29 %) or raffinose (13 %) negative. How-
ever, very few strains (0.6 %) were negative
in both sugars. The Api 20 Strep system
together with no growth in 6.5 % NaCl and
on blood agar after 30 min in 60°C are good
preliminary tests for identification of S. suis.
The determination of the group D antigen of
S. suis with Streptex is not as reliable as it
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should be. All strains did not give positive
reaction in Streptex, even though heavy
suspension of bacteria was used. However,
autoclave extracts gave positive reactions
with Streptex and could also be used for
typing.

S. suis serotypes 1 and 2 are known to cause
meningitis and arthritis in piglets (Windsor
& Elliot 1975). More recently S.suis has
been isolated from pneumonia and less fre-
quently from a variety of other conditions in
pigs and new serotypes have been described
(Perch et al. 1983). Probably more serotypes
will be encountered in the future if looked
for among strains identified as S. suis ac-
cording to the fermentation pattern; the key
reactions being arginine, inulin and glycogen
positive and VP negative. In our material,
type 7 was the most frequently isolated from
pigs followed by types 3 and 2. Type 2 was
found only in association with pneumonia
which is in accordance with the findings of
others (Perch et al. 1983, Hommez et al.
1984). In Britain type 2 is mostly associated
with meningitis, septicaemia and arthritis
(Clifton-Hadley 1984). Types 1 and 4 are
rare among our pig isolates. The detectable
tonsillar carrier rate of S. suis was 11 % in
our study. Pigs according to Clifion-Hadley
(1984) may be carriers for prolonged periods
of time and invasive disease in susceptible
animals may be spread from carriers.

The incidence of disease associated with
S. suis is low in Finnish herds of pigs. How-
ever, on certain farms it does cause pro-
blems. Such farms have a high population
density, poor hygiene and poor ventilation
as well as many other stress factors. Careful
observation and early treatment of clinical
cases with penicillin are recommended in
these farms together with improvement of
environmental conditions.
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Sammanfattning

Isolering av Streptococcus suis fran grisar

i Finland.

Inalles 58 Streptococcus suis stammar isolerades
under 3 1/2 &r frin grisar siinda till Statens veteri-
nidrmedicinska anstalts regionallaboratorium i
Kuopio, Finland. Stammarna pévisades oftast hos
grisar med pneumoni. S. suis pavisades ocksa hos
grisar med meningit, sepsis, rinit, endokardit och
abort. S. suis isolerades ocksd frin néshala, lungor
och hjirna hos sjuka grisar utan tecken pa infek-
tion. S. suis isolerades ocksd frdn 12 av 107 ton-
siller hos friska gédsvin.

S.suis stammar identifierades med biokemiska
tester och typing. De vanligaste kapseltyperna var
7, 3 och 2. Endast en stam av serotyp 1 och ingen
stam av serotyp 6 eller 9 kunde pdvisas. Alla
S.suis stammar som testades, var sensitiva for
penicillin och ampicillin.

S. suis dr inte ovanlig hos friska grisar. Man kan
anse S. suis som en potentiellt patogen organism,
som kan ge upphov till allvarliga sjukdomsfall un-
der predisponerande forhdllanden.

(Received July 9, 1987).
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