=g A 16(1) : 26-30(1999)
Korean J. Vet Clin Med. 16(1) : 26-30(1999)

Capsular Polysaccharide Serotypes Among Staphylococcus aureus
Isolates from Cases of Bovine Mastitis and Dogs

Son-il Pak
Department of Internal Medicine, Seoul National University, Seoul, 151-742 Korea

Ha FUAR TN 22| E SMZT TR0 CiEt
Capsular Polysaccharide&i2| S8

4 M g
Mgtheta SoBs 24 BB WAy

2 o B J¥E QA F S Skl ol Ao {F6A EEE 2459
P F e AN diE) capsular polysaccharide(CP)3-S #9lsla, 1% E7] ¥3o] 3+
H serum-soft agar WA|ol|A] Aee] BoFS ) =3 Tl =g A3 cp3e
A7} QEAIE vz} AellA EelE 1357 disle] FU3 ARE FYs 53
72 AAE %) JERGS B8 A AL {9 24F 5 165(66.7%) diffuse, 5
F(20.8%)% compact, YA 3F(12.5%)= 77} E7Fs(indeterminate)3}3ict. CP3 &
QA 9F(37.5%)= type 5, 25(8.3%)t type 8, 13F(54.2%)= E577} £715(non-
typeable)siSich. 31, AMellA E£&E IF F 15(type 8)F AT 125-(92.3%)= type 5
2 BREgen, 135 F 85(61.5%)} diffused o] FES BJr} £ Ao 283 FF
9] 47} FE3R] XF EAPE At 58l vt A% CPRol ke 4 o £F
Fed 591 A o2 & HE&E AR EPTY ol ARE CPYEY £730] e
& AAERs Ao E st} E3 type 59) type 89H2 E3HE 34 AL AT S E

Aes Amdd.

Key words : Bovine mastitis, Dog, Staphylococcus aureus, Capsular polysaccharide, Serotype

Introduction

Staphylococcus aureus was and still is a major bac-
terial pathogen in bovine mastitis, and the importance
of outermost cell surface properties as virulence factors
has gained considerable attention'®'s". Surface mole-
cules determine adherence to host tissues and coloni-
zation, and through them the organism makes its first
contact with cellular and humoral host factors. A ma-
jor obstacle to producing a protective immune response
to S aureus is in vivo development of an extracellular
capsular polysaccharides (CPs), sometimes described
as a microcapsule or slime layer*". This characteris-
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tic masks recognition of antibody by neutrophils®**
because 95 to 100% of S aureus isolated from cows
with mastitis are encapsulated'”,

The involvement of CP in the invasiveness of many
bacteria is well established*>***. Although there have
been many different studies as to the nature, occur-
rence, and pathogenic importance of capsular struc-
tures in S aureus from bovine mastitis'"*'*"*, CP are
significant immunogenic structures®'**
of bacterial adherence'®”. In an in vitro assay as a
correlate of virulence, nonencapsulated S aureus org-
anisms are readily opsonized and killed". The enhanc-

ed virulence of encapsulated bacteria, in contrast, re-
5,12,29,33

and mediators

sist opsonophagocytosis and lysis by phages”.

Eleven distinct CP serotypes have been identified
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in § aureus '*3'. By using specific polyclonal or mon-
oclonal antibodies, it has been shown that two CP
types, 5 and 8, account for 70 to 80% of human iso-
lates" % %231, Types 5 and 8 were previously reported
to represent 69% of the S aureus capsular serotypes
isolated from cows with mastitis®. These two types
also constituted about 80% of the S aureus isolated
from goats, sheep, and cows with mastitis”™. For
these reasons, the work reported here is part of an
investigation undertaken attempts to determine the
serotypes of S aureus isolated from bovine mastitis
milk and to examine the morphology of the colony in
relation to virulence factors. In addition, the distribu-
tion of CP types among isolates from cow and dog
was explored. This comparison allows to understand
the predominant type by animals, and previous reports
on serotyping is reviewed.

Materials and Methods

Bacteria, culture media and colony morphology
in serum soft agar

Strains used in this study were isolated from both
milk of clinical or subclinical cases of bovine mastitis
in a farm located at Kyonggi province and dogs that
admitted to the Veterinary Medical Teaching Hospital
of Seoul National University. Identification of S aureus
was based on colony morphology, Gram stain, catalase,
hemolytic pattern. All isolates gave positive results in
tests for coagulase, DNAse, and mannitol fermenta-
tion. Modified 110 medium was prepared by the method
of Yoshida and Ekstedt®. Serum soft agar (SSA) was
prepared from tryptic soy or modified 110 broth by
addition of 1% (vol/vol) normal rabbit serum and
0.15% (wt/vol) agar according to the method of
Opdebeeck et al®.

SSA procedures

One loopful of a 2-h broth culture of the strains to
be detected was used to inoculate three SSA tubes
successively. After vigorous mixing, the third tube was
found to give a convenient number of colonies for cor-
rect determination of morphology. The colony morpho-
logy was recorded as compact, diffuse or indetermi-
nate after incubation at 37 for 24 h.
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Capsular polysaccharide serotyping

Capsular serotyping of the isolates was performed
by the method of immunodiffusion assay'""’. Briefly,
type 5 and type 8 capsular polysaccharides were detect-
ed in bacteria grown on columbia agar slants (Difco).
The bacteria were suspended in PBS and autoclaved
at 121°C for 1 h. After centrifugation for 10 min at
10,000xg, the polysaccharides were detected in the
supernatant by inhibition enzyme-linked immunosor-
bent assay” by using purified capsular antigen prep-
arations and the corresponding monoclonal antibodies.
Strains lacking both type 5 and 8 capsular polysac-
charides were designated non-typeable. All isolates
were further retested by use of colony immunoblot
technique.

Statistical method
Fisher's exact test was used to evaluate the differ-
ences between serotype and colony morphology.

Results and Discussion

The capsule is defined as a polysaccharide layer
covering the cell wall®®. Capsulate S aureus strains
produce diffuse colonies in SSA, whereas non-capsu-
late strains produce compact colonies®. Of the 24 S
aureus isolates employed, 16 (66.7%) grew as diffuse
and 5 (20.8%) were compact (Table 1). The propor-
tion of colony morphology by capsular types was not
differed significantly (p > 0.05). Two studies have de-
monstrated that only 5% of S aureus strain isolated
from human infections produce a capsule as defined
by the microscopic Indian ink and the SSA techni-
ques®*. Several other studies have shown that most
S aureus strains (85~95%) from bovine intramammary
infection produce diffuse colonies when inoculated
directly from infected milk into SSA'***, Of the iso-
lates from bovine origin, 3 strains or 13% were scored
as indeterminate on morphology in the regular SSA,
indicating these strains would be ‘pseudodiffuse’ which
was first observed by Chomarat er al*.

Karakawa and Vann® first reported development of
a serotyping system for the S aureus capsule that con-
sisted of 8 serotypes. Sompolisky et al.*' expanded this
typing system to 11 serotypes but also found that types
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Table 1. Capsular serotype and colony morphology in SSA
of 24 § aureus isolates from bovine and canine origin

Morphology
Capsular -
type Diffuse Compact Indetermi-  Total
nate

Bovine

5 6 2 1 9 (37.5%)
8 2 0 0 2 (8.3%)
Non-typeable 8 3 2 13 (54.2%)
Canine

5 7 5 0 12 (92.3%)
8 1 0 1 (7.7%)

5 (17%) and 8 (69%) were the predominant serotypes
from the 348 samples tested including 16 bovine ori-
gin, with non-typeable rate of 10%. Of the bovine iso-
lates, 1 was type 5 (6%), 2 were type 8 (12%), and 13
(82%) were non-typeable. In this study, type 5 was
predominant, accounting for about 9 or 82.8% of type-
able isolates. This finding is in agreement with the
work of many others'*"*. Poutrel et al.” reported non-
typeable rate of 31%, with the predominant type of 5
(51%). Guidery et al.” have shown that in the United
States, type 5 accounted 18% of the isolates and type
8 accounted for 23% with considerable non-typeable
rate; 59% of the US isolates and 31% of the French
isolates were non-typeable. 54.1% of the isolates em-
ployed in the current study were non-typeable, indi-
cating encapsulated with other than the 11 prototype
capsules. These studies suggest two possible inferen-
ces: firstly, the serotypes of isolates from bovine origin
could be varied by geographic regions or farms, and
thus new serotypes would require to type this non-
typeable strains, as indicated by Guidry et al.” show-
ing that they further purified these non-typeable strains,
and the CP was chemically and serologically charac-
terized as serotype 336. Secondly, a vaccine contain-
ing serotypes 5 and 8, which account for only 46% of
the cases of mastitis would have limited potential for
comprehensively preventing S aureus mastitis.

On the other hand, as was described by Poutrel and
Sutra™?, the distribution of CP types of clinical iso-
lates could different by varied animal origin; type 8
was predominant from rabbits and horses, whereas
type 5 was more frequent among isolates from bovine,

poultry and pigs. This finding was also supported by
a study by Pak®, who showed that 92.3% or 12 iso-
lates of methicillin-resistant and methicillin-suscepti-
ble S aureus from canine origin were of CP type 5
(Table 1). However, the collection of isolates tested
here was not large enough to enable a definitive con-
clusion on the distribution of types. Nevertheless, these
results show that combination of CPs could be alter-
native in the future development of vaccines for farm
animals for which S aureus infections result in eco-
nomic losses.
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