
31 

Animal Health  Research Journal Vol. 6, No. 2,  June 2019                                                                 pp. 31-38 

Prevalence of Streptococcus gallolyticus ssp. Gallolyticus in dogs in some urban 
areas in Kalyobia Governorate with special reference to animal-human interface 

Sahar, R. Mohamed⃰; Zakaria, I.M.⃰;  Samah, F. Ali⃰ ⃰⃰ ;  Eman, S.A.⃰ ⃰⃰  ⃰  
and Amira, A. Moawad**** 

 

*Animal health research institute, bacteriological department Dokki- Giza. 
**Animal health research institute, Chlamydia unit Dokki- Giza. 

*** Toukh Central Hospital, Rheumatology Department Toukh- Kalyobia 
****Animal health research institute, bacteriological department Mansora lab. 

Received in    9/4/2019 
Accepted in  14/5/2019 

ISSN: 2356-7767 

Abstract 
House hold pets are kept by people for enjoyment, guardians or psychological support, it can be in-
fected by a wide variety of pathogenic bacteria to animals. Some of these bacteria are of zoonotic 
importance which can be transmitted to contact people.  A total of (40) urine samples were collected 
from housed dogs located in Toukh city center in Kalyobia Governorate, Egypt. Twenty samples 
were collected from apparently healthy dogs and the other 20 samples from suspected urinary tract 
infected dogs manifested clinically by cystitis. The samples were represented with equal distribution 
between male and female dogs. On the other hand, 20 blood samples were collected from contact 
children, (10) children were apparently healthy and (10) of them suspected clinically as rheumatic 
fever patient children. All samples are subjected to bacteriological examination for detection of 
Streptococcus. gallolyticus ssp. gallolyticus .The results showed that S. gallolyticus ssp. Gallolyticus 
was isolated at a percentage of 5.8% and 10.3% from total isolates of clinically suspected male and 
female dogs respectively. Other isolated organisms are included as Staphylococcus auresus, Strepto-
coccus pyogens, Streptococcus zooepidemicus, Streptococcus bovis, Escherichia .coli, Klebseila and 
Pseudomonas aeruginosa. On the other hand S. gallolyticus ssp. Gallolyticus was isolated at a per-
centage of (20%) from clinically suspected rheumatic fever patient children blood samples. Other 
samples from contact children hands, dogs buccal cavities and urine sand boxes were examined bac-
teriologic ally to estimate the route of transmission possibilities (licking of hands) which is not clear 
till now. The isolates were confirmed by using Vitek 2 compact system and PCR. In vitro sensitivity 
of Streptococcus. gallolyticus ssp. gallolyticusagainst 11 different antibiotics revealed its suscepti-
bility to Ampicillin, amoxicillin/clavulanic acid, Cefotaxime, Erythromycin, Penicillin and vanco-
mycin while there were resistant to ciprofloxacin and clindamycin. 
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Introduction 
It became so clear now that the number of 
house hold dogs is dramatically increased. Alt-
hough the fact those pets are significantly ben-
eficial to the society, there are number of 
health hazards associated with owning such 
pets Damborg et al., 2008). The close contact 
between household pets and people offers fa-
vorable conditions for  diseases transmission 

either directly by contact (e.g. petting, licking 
or physical injuries) or indirectly through con-
tamination of food and environments (Song et 
al., 2013). E. coli, Staphylococcus spp., Enter-
ococcus spp., Streptococcus spp., Proteus spp., 
Klebsiella spp., and Pseudomonas spp. are 
mostly isolated from the urinary tract infection 
of dogs. (Ling et al., 2011). Streptococcus spp. 
are opportunistic pathogens that present nor-
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mallyin upper respiratory, intestinal, lower uri-
nary, and genital tracts in dogs of all ages. It 
cause localized infection or septicemia, the 
clinical significance of isolation of streptococ-
cal organisms should be interpreted according 
to clinical signs and pathologic findings 
(Lamm et al. 2010).  
 
In human, acute rheumatic fever is caused by 
an autoimmune response to throat infection 
with Streptococcus pyogenes. Cardiac involve-
ment during acute rheumatic fever can result in 
rheumatic heart disease, causing heart failure 
and death. The diagnosis of acute rheumatic 
fever is entirely clinical, without any laborato-
ry gold standards, so accurate data and effec-
tive approaches to diagnosis, prevention, and 
treatment still needed (Carapetis et al., 2016). 
 
S. gallolyticusssp. gallolyticus  is a member of 
group D streptococci, is an inhabitant of the 
animal and human gastrointestinal tract. Fur-
thermore, it is a facultative pathogen which 
causes endocarditic and septicemia. S. gal-
lolyticus subsp. gallolyticus may be transmitted 
either directly or indirectly between animals 
and humans. However, the mechanism of 
transmission is an unsolved issue. (Jessika et 
al., 2015). 
 
Formerly S. gallolyticus ssp. gallolyticus was 
known as S. bovisbiotype I., but it was reclassi-
fied to S. gallolyticus ssp. gallolyticus based on 
its ability to gallic acid hydrolysis (schlegel  
et al , 2003) . S .  gallolyticus  subsp.  Ga-
llolyticus  was identified in several  ani-
mal species (Sekizaki et al., 2008) and was 
incriminated in 24% of human endocarditic 
(Sillanpää et al., 2008).  Several studies dis-
cussed the association between streptococcal 
endocarditis and cancer colo, S. gallo-
lyticus ssp. gallolyticus may act as a zoonotic 
organism (Dumke et al., 2014). Tell now there 
is no explanation for the pathomechanism, the 
transmission routes and thezoonotic potential 
of S. gallolyticus ssp. Gallolyticus (Hogg and 
pearson 2009). The VITEK 2 gram-positive 
(GP) identification card (bioMérieux, Marcy 
l'Etoile, France) was redesigned to achieve 
higher accuracy in the identification of gram 
positive cocci, furthermoreit provides reliable 
results for the identification of gram positive 

cocci under routine laboratory conditions 
(Guido and Pascale 2005). 
 
The purpose of this study is to investigate the 
possible causes of urinary tract infection in 
house hold dogs and to clear the existence of 
S. gallolyticus ssp. gallolyticus among strepto-
coccus spp. isolates. The study also aimed to 
discuss the possibility of transmission of such 
microorganism between these dogs and contact 
children.     
 
Materials and Methods 
Samples collection: 
A total of 40 urine samples from dogs were 
collected in this study from house hold dogs. 
Twenty samples were taken from apparently 
healthy dogs while another 20 samples were 
taken from dogs showing symptoms of urinary 
tract infection manifested by cystitis  
(hemturia, stranguria, pollakiuria and inconti-
nence). The samples were obtained by cathe-
terization. On the other hand 20 blood samples 
were taken from 10- 12 old children. Ten  
blood samples were taken from apparently 
healthy children and 10 blood samples were 
taken from suspected primary as rheumatic fe-
ver children (fever greater than 39°C at the on-
set of illness and resolved over several weeks 
and arthralgia). All blood samples were taken 
from children contacted with the same dogs 
under investigation. Another 60 swab samples 
were taken from children contact hands, buccal 
cavities of the same dogs and its urine sand 
boxes, 20 swabs from each respectively. 
 
Bacteriological examination: 
A loop full from each urine sample sediment 
(centrifuged 3000 rpm/ 10 min) was streaked 
onto sheep blood agar, nutrient agar, mac-
Conkeyʼs agar, EMB, mannitol salt agar 
and Edwardʼs media. Swabs and blood samples 
were streaked onto sheep blood agar, brain 
heart infusion agar. The inoculated plates were 
incubated at 37ºC for 24-48 hours aerobically 
and examined for bacterial  growth. Suspected 
colonies, appearing on different media were 
subculture, purified and preserved in semisolid 
agar media for further identifica-
tion. Pure cultures were further examined for 
morphological, staining and cultural character-
istics and biochemical reactions as described 
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by Quinn et al., (2002) 
 
Identification method with VITEK2 com-
pact system for un- identified Streptococcus  
isolates (Pincus, 2006) 
A total of (18) isolates of streptococci which 
were not identified by traditional methods were 
identified by ViTEK2 compact system. Strep-
tococci isolates were typed by ViTEK2 com-
pact system after confirmed by PCR for its 16 
RNA common gene streptococcus. The test 
panels (ID-GPS, BIOMERIEUX) were auto-
matically filled by a vacuum device, sealed and 
inserted into VITEK2, reader-incubator mod-
ule (BIOMERIEUX) and subjected to kinetic 
fluorescence measurement every 15 min. the 
result were interpreted by (ID-GPS) database 
and final results were obtained automatically. 
 
Detection of streptococcus  by using PCR 
DNA extraction. For more confirmation that 
the isolates are streptococci. DNA extraction 
from pooled 18 isolates of S. gallolyt-
icus ssp. gal-lolyticus were performed (5 from 
urinary tract infected dogs, 2 from contact pa-
tient, 3 from contact hands, 5 from dogs buccal 
cavities and 3 from urine sand boxes) pooling 
was done for each group separately  using the 
QIAamp DNA Mini kit (Qiagen, Germany, 
GmbH) with modifications from the manufac-
turer’s recommendations. The pooled isolates 
are divided to 5 groups.  Briefly, 200 µl of the 
sample suspension was incubated with 10 µl of 
proteinase K and 200 µl of lysis buffer at 56OC 
for 10 min. After incubation, 200 µl of 100% 
ethanol was added to the lysate. The sample 
was then washed and centrifuged following the 
manufacturer’s recommendations. Nucleic acid 
was eluted with 100 µl of elution buffer pro-
vided in the kit. 

 
Oligonucleotide Primer: Primers used were 
supplied from Metabion (Germany) are listed 
in table (1) 
 
PCR amplification: Primers were utilized in a 
25- µl reaction containing 12.5 µl of Emeral-
dAmp Max PCR Master Mix (Takara, Ja-
pan), 1 µl of each primer of 20 pmol concen-
tration, 4.5 µl of water, and 6 µl of DNA tem-
plate. The reaction was performed in an Ap-
plied biosystem 2720 thermal cycler. 
 
Analysis of the PCR Products. 
The products of PCR were separated by elec-
trophoresis on 1.5% agarose gel (Applichem, 
Germany, GmbH) in 1x TBE buffer at room 
temperature using gradients of 5V/cm. For gel 
analysis, 20 µl of each PCR product were load-
ed in each gel slot.  A 100 bp DNA Ladder 
(Fermentas, Germany) were used to determine 
the fragment sizes. The gel was photographed 
by a gel documentation system (Alpha 
Innotech, Biometra) and the data was analyzed 
through computer software.  

Table (1). Oligonucleotide primers sequences of primers used in PCR amplification assays and their respec-
tive PCR products. 

Gene Primer sequence  

Length 
of am-
plified 
prod-

uct 

Primary 
denatura-

tion 

Amplification (35 cycles) 
Final 
exten-
sion 

refer-
ence 

Second-
ary de-
naturati

on 

An-
nealing 

Exten-
sion 

72˚C 
10 min 

Osa-
kabe 
et al., 
(2006) 16S 

rRNA 

CGGGGGATAAC-
TATTGGAAACGATA 

912 bp 912 bp 
94˚C 

30 sec. 
55˚C 

40 sec. 
72˚C 

50 sec. ACCTGTCACCCGATGTAC-
CGAAGTA 

file:///D:/المجلة/المجلد%20السابع%202019/العدد%20الأول/د%20إسلام%20زكريا.docx#_ENREF_1#_ENREF_1
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Results (the results illustrated in tables 2-4, sheet 1, photo 1 and 2) 
 

Table (2). Prevalence of isolated micro- organisms among dogs under investigation by using tradi-
tional methods 

Isolated micro-organisms 

Apparently healthy dogs Urinary tract infected dogs 

Male n= 10 Female n=10 Male n= 10 female n= 10 

No. %* No. %* No. %* No. %* 

Staphylococcus aureus 
Coagulase +ve 
Coagulase -ve 

  
- 
2 

  
  

40 

  
1 
1 

  
12.5 
12.5 

  
5 
- 

  
14.7 

- 

  
4 
- 

  
13.7 

- 

Streptococci 
S.pyogenes 

S.zooepidemicus 
S.bovis 
N.I.** 

  
- 
1 
- 
- 

  
  

20 

  
1 
1 
- 
- 

  
12.5 
12.5 

  
4 
3 
3 
2 

  
11.7 
8.8 
8.8 
5.8 

  
5 
4 
2 
3 

  
17.2 
13.7 
6.9 

10.3 

E.coli 1 20 2 25 8 23.5 6 20.7 

Klebsiella - - - - 3 8.8 2 6.9 

Pseudomonas 
P. aeruginosa 

  
1 

  
20 

  
2 

  
25 

  
6 

  
17.6 

  
3 

  
10.3 

Total 5 8 34 29 

* the percentage calculated according to total number of isolates in each item. 
** N.I. (not identified) the isolates were typed by using Vitek 2 compact system after confirmation by PCR 
streptococcus common gene 

Table (3). Prevalence of isolated micro- organisms among contact children patients' blood sample by using 
traditional methods 

Isolated micro-organisms 
Contact patients (n=10) 

No.  

Staph. aureus coagulase +ve 6/10 

Streptococci 
S. pyogens 

N.I. ** 

  
2/10 
2/10 

** N.I. (not identified) the isolates were typed by using Vitek 2 compact system and confirmed by PCR streptococcus 
common gene. 

Table (4). Prevalence of S. gallolyticus ssp. Gallolyticus in different swab samples (n=20) 

Swab sample 
S. gallolyticus ssp. gallolyticus 

No. %* 

Contact hands 3 15 

Dogs buccal cavities 5 25 

Urine sand boxes 3 15 

* The percentage calculated according to total number of  samples 

Antibiotics susceptibility test: 
The sensitivity of isolated S. gallolyt-

icus ssp. gallolyticus strains were carried up 

using Mueller Hinton agar (Oxoid) plates 

and the standard disc diffusion  method ac-

cording to  Quinn et al. (2002) using 11 differ-

ent antibiotic discs. The results were interpret-

ed  according to the NCCLS (2002).  
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 18 strains were identified as S. gallolyticus ssp. gallolyticus by using Vitek 2 compact system. Two strains were isolated 
from infected children(2/10), 2 strains from urinary tract infected male dogs and 3 from  urinary tract infected female 
dogs. Finally 11strains isolated from different swabs as mentioned in table (4) 

Sheet (1). Biochemical details for Streptococcus gallolyticus ssp. gallolyticus by using Vitek 2 compact system 

Photo. (1): Positive gene amplification at 912bp of Streptococcus isolates form swab samples 
L. ladder     Pos.: control positive      Neg.: control negative 
1: positive Streptococcus gene amplification at 912bp for contact hands swab isolates                                           
2: positive Streptococcus gene amplification at 912b for buccal cavities swab isolates 
3: positive Streptococcus gene amplification at 912bp                      
          For urine sand boxes swab isolates  

Photo. (2): Positive gene amplification at 912bp of Streptococcus  isolates     
                   form children blood and dog urine  samples  
L. ladder     Pos.: control positive    Neg.: control negative 
1: positive streptococcus gene amplification at 912bp for children blood isolates            
2: positive Streptococcus gene amplification at 912bp for dog urine isolates                                                                                                    
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Table (5). Antibiotic sensitivity test of S. gallolyticus ssp. gallolyticus 

Antibiotics Symbol 
Concentration 

/µg 

sensitive resistant 

No. % No. % 

Ampicillin AMP 10 16 88.9 2 11.1 

amoxicillin/clavulanic acid AMC 30 18 100 0 0 

Cefotaxime C TX 30 15 83.3 3 16.7 

Ciprofloxacin CIP 10 3 16.6 15 83.3 

Clindamycin  DA 10 0 0 18 100 

Doxycycline DO 30 9 50 9 50 

Erythromycin E 15 15 83.3 3 16.7 

Lincomycin MY 15 10 55.5 8 44.5 

Penicillin G P 10 17 94.4 1 5.6 

Tetracyclin TE 30 2 11.1 16 88.9 

Vancomycin VA 30 18 100 0 0 

% calculated according to the number of total testedS. gallolyticus ssp. gallolyticusisolates (n=18) 

Discussion 
 Pet animals as dogs considered as important 
source for zoonotic bacterial pathogens trans-
mission to the contact people. In this study ta-
ble (2) showed that, in apparently healthy male 
dogs the percent of isolation of coagulase neg-
ative staph aureus was (40%) while Strept. 
zooepidemicus, E. coli and P. aeruginosa were 
(20%) of each. In apparently healthy female 
dogs, coagulase positive staph. aureus , coagu-
lase negative staph aureus, Strept. pyogens, 
Strept. zooepidemicus  were (12.5%) of each 
while E. coli and P. aeruginosa were (25%) of 
each. 
 
On the other hand, the urinary tract affected 
male dogs showed coagulase positive staph. 
Aureus (14.7%), Strept. Pyogens (11.7%), 
Strept. Zooepidemicus (8.8%), Strept. bovis 
(8.8%), other not identified strepcoccus spp. 
(5.8%), E. coli (23.5%), Klebsiella (8.8%) and 
P. aeruginosa was ( 17.6%). the urinary tract 
affected female dogs showed coagulase posi-
tive staph. Aureus (13.7%), Strept. pyogens 
(17.2%), Strept. zooepidemicus (13.7%), 
Strept. bovis (6.9%), other not identified strep-
coccus spp. (10.3%), E. coli (20.7%), Klebsiel-
la (6.9%) and P. aeruginosa was ( 10.3%) The 
percentage calculated according to the total 
number of isolates showed that male dogs were 
more  predisposed than females. These results 
are slightly  higher than reported by (Papini et 

al., 2006). Who isolated staph. aureus 
(6.27%), E. coli (17.48%), Klebsiella (0.89%) 
and P. aeruginosa (17.7%) from dogs with uri-
nary tract infection. On the other hand our re-
sults are nearly agree with (Gerald et al., 
2001) who isolated E. coli (44.1%), Staphylo-
coccus spp. (11.6%), Klebsiella spp. (9.1%) 
and Streptococcus spp. (5.4%)from dogs with 
urinary tract infection. The same authors failed 
to identify some isolates of streptococcus spp. 
by traditional methods, in spite of females 
were more predisposed to infections. The dif-
ference of results could be attributed to differ-
ence in climatic conditions, veterinary care, 
educational and economical culture. 
      
Table (3) illustrated the prevalence of microor-
ganisms isolated from contact patient children, 
coagulase positive staph. Aureus was (60%), 
Strept. pyogens(20%) and other not identified 
strepcoccus spp. (20%). 
 
The non-identified isolates in table (2) and (3) 
were identified by using Vitek 2 compact sys-
tem as shown in sheet one after confirmation 
that they were streptococcus by PCR for detec-
tion of 16S rRNA gene. The results revealed 
that these isolates S. gallolyticus ssp. gallolyti-
cus with a prevalence of (5.8%), (10.3%) and 
(20%) for infected male, female dogs and con-
tact patient respectively. The results agree with 
that reported with (Sillanpää et al., 2008) who 
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reported that S. gallolyticus ssp. gallolyticus  
was responsible for24% of human acute endo-
carditis. Vitek 2 compact system also, used to 
identify S. gallolyticus ssp. gallolyticus from 
contact hands, dogs buccal cavities and urine 
sand boxes  table (4) with a percentage of  
(15%), (25%) and (15%) respectively. These 
results agreed with (Dumke et al., 2015) who 
isolated S. gallolyticus ssp. gallolyticus from 
surrounding environmental dusts and stored 
manure. 
 
Photo (1) and (2) illustrated the confident con-
formation of streptococcus isolates from differ-
ent samples sources of the study under investi-
gation by using PCR for 16S rRNA gene. 
In table (5) S. gallolyticus ssp. gallolyticus iso-
lates were highly sensitive to Ampicillin, 
amoxicillin/clavulanic acid, Cefotaxime, 
Erythromycin, Penicillin G and Vancomycin . 
while  it was resistant to  Ciprofloxacin, 
Clindamycin and Tetracyclin the same results 
were mentioned by Dumke et al., (2015). Fur-
thermore the results agreed with that reported 
by Ryohei et al., (2013) who examined the an-
timicrobial susceptibility of S. gallolyticus iso-
lates from human and animals and the results 
interpreted that, all the tested isolates were sus-
ceptible to vancomycin, penicillin G, and am-
picillin. Tetracycline resistance was prevalent 
in the isolates from human patients, diseased 
animals, and healthy broiler chickens. 
 
Conclusion: house hold dogs must be undergo-
ing regular veterinary inspection for early and 
accurate diagnosis of diseases with application 
of vaccination programs. Contact persons must 
be aware with personal hygiene, and biosafety 
measures to protect them from zoonotic diseas-
es transmission. Finally S. gallolyticus 
subsp. gallol-yticus is one of zoonotic diseases 
that may be transmitted to dogs contact persons 
and further investigations should be carried for 
more confirmation.     
References 
Carapetis, J.R.; Beaton, A. and Cunning-

ham, M.W. (2016). Acute rheumatic fever 
and rheumatic heart disease. Nat. Rev. Dis. 
Primers.  2: 15084. 

Damborg, P.; Sørensen, A.H. and Guarda-
bassi, L. (2008). Monitoring of antimicrobial 
resistance in healthy dogs: first report of ca-

nine ampicillin-resistant Enterococcus faeci-
um clonal complex 17. Veterinary microbiol-
ogy, 132(1), 190-196. 

Dumke, J.; Hinse, D.; Vollmer, T.; Knabbe, 
C. and Dreier, J. (2014). Development and 
Application of a Multilocus Sequence Typ-

ing Scheme for Streptococcus gallolyti-
cus subsp. gallolyticus. Journal of Clinical 
Microbiology. Am Soc Microbiol; 52 (7): 
2472–8. 

Dumke, J.; Hinse, D.; Vollmer, T.; Schulz, 
J.; Knabbe, C. and Dreier, J. (2015). Po-
tential Transmission Pathways of Streptococ-
cus gallolyticus subsp. gallolyticus. PLoS 
ONE 10(5): e0126507. https: //doi. or-
g/10.1371journal. Pone. 0126507 

Guido, F. and Pascale, F. (2005). Perfor-
mance of the New VITEK 2 GP Card for 
Identification of Medically Relevant Gram-
Positive Cocci in a Routine Clinical Labora-
tory.J. Clin. Microbiol. 43(1): 84–88. 

Gerald, V.L.; Carol, R.N.; Charles, E.F.; 
Pamela, H.E.; Deedra, L.J.; Annette, L.R. 
and Spencer, S.J. (2001). Interrelations of 
Organism Prevalence, Specimen Collection 
Method, and Host Age, Sex, and Breed 
among 8,354 Canine Urinary Tract Infections 
(1969–1995). J Vet Intern Med. 15: 341–347 

Hogg, R. and Pearson-A. (2009). Streptoco-
ccus Veterinary Record. BMJ Publishing 
Group Limited; 165(10): 297–8. 

Jessika, D.; Dennis, H.; Tanja, V.; Jochen, 
S.; Cornelius, K. and Jens, D. (2015). Po-
tential Transmission Pathways of Streptococ-
cus gallolyticussubsp. gallolyticus. May 15, 
2015 https://doi.org/10.1371/journal. pone. 
0126507. 

Lamm, C.G.; Ferguso, A.C.; Lehenbauer, 
T.W.  and Love B.C. (2010). Streptococcal 
Infection in Dogs: A Retrospective Study of 
393 Cases: J. Veterinary Pathology 47(3): 
387-395 

Ling, G.V.; Norris, C.R. and Franti, C.E.
(2001). Interrelations of organism preva-
lence, specimen collection method, and host, 
age, sex, and breed among 8,354 canine uri-
nary tract infections (1969-1995). J. Vet. In-
tern. Med.15:341-347. 

NCCL., (National Committee for Clinical 
laboratory Standers) (2002). Performance 
standards for antimicrobial disk and dilution 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC540120/
https://doi.org/10.1371/journal.pone.0126507
https://doi.org/10.1371/journal.pone.0126507


38 

Animal Health  Research Journal Vol. 6, No. 2,  June 2019                                                         Sahar et al., 

susceptibility test bacterial isolates from ani-
mals. Approved standard 2nd Ed. M31-A2, 
NCCLS, Pennsylvania. USA. 

Osakabe, Y.; Yaguchi, C.; Miyai, T.; 
Miyata, K.; Mineo, S.; Nakamura, M. and 
Amano, S. (2006). Detection of Streptococ-
cus Species by Polymerase Chain Reaction in 
Infectious Crystalline Keratopathy. Cornea _ 
Volume 25, Number 10; 1227-1230. 

Papini, R.; Eban, V.V.; Cerri, D. and 
GUIDI, G. (2006). Survey on bacterial iso-
lates from dogs with urinary tract infections 
and their in vitro sensitivity Revue Méd. 
Vét., 157, 1, 35-41. 

Pincus, D.H. (2006). Microbial identification 
using the bioMerieux VITEK® 2 Sys-
tem. Encyclopedia of Rapid Microbiological 
Methods. Bethesda, MD: Parenteral Drug 
Association. 

Quinn, P.J.; Markey, B.K.; Carter, 
M.E.; Donnelly, W.J.; Leonard, F.C. 
and Maguire, D. (2002). Veterinary mi-
crobiology and microbial disease. 2nd Ed. 
Blackwell Science, 84-96. 

Ryohei, N.; Le Hong, T. T.,; Tsutomu, S. 
and Osawa, R. (2013). Antimicrobial Sus-
ceptibility of Streptococcus gallolyticus Iso-
lated from Humans and Animals  Jpn. J. In-
fect. Dis., 66, 334-336. 

Schlegel, L.; Grimont, F.; Ageron, E.; Gri-
mont, P.A. and Bouvet, A.
(2003). Reappraisal of the taxonomy of 
the Streptococcus bovis/Streptococcus equi-
nus complex and related species: description 
of Streptococcus gallolyticus ssp. Gallolyti-
cus subsp. nov, S. gallolyticus subsp. mace-
donicus subsp. nov. and S. gallolyticus 
subsp. pasteurianus subsp. nov. Inter. J. of 
Systematic and Evolutionary Microbiology. 
Soc General Microbiol; 53(3):631–45.  

Sekizaki, T.; Nishiya, H.; Nakajima, S.; 
Nishizono, M.; Kawano, M. and Okura, 
M. (2008). Endocarditis in chickens caused 
by subclinical infection of Streptococcus gal-
lolyticus subsp. gallolyticus. Avian Diseases. 
52(1):183–6. 

Sillanpää, J.; Nallapareddy, S.R.; Singh, 
K.V.; Ferraro, M.J. and  Murray, B.E.;
(2008). Adherence characteristics of endo-
carditis-derived Streptococcus gallolyticus 
ssp. gallolyticus (Streptococcus bovis biotype 
I) isolates to host extracellular matrix pro-

teins. FEMS Microbiology Letters. Wiley 
Online Library; 2008; 289(1): 104–9. 

Song, S.J.; Lauber, C.; Costello, E.K.; Lozu-
pone, C.A.; Humphrey, G.; Berg-Lyons, 
D. and Gordon, J.I. (2013). Cohabiting 
family members share microbiota with one 
another and with their dogs. Elife, 2: 1-22. 

 

 

 

 

 

 


