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Bjurstrom L.: Aerobic bacteria occurring in the vagina of bitches with reproductive dis
orders. Acta vet. scand. 1993, 34, 29-34. - A retrospective survey was performed of 
aerobic bacterial species found in the vagina of203 bitches with genital disorders, e.g. infer
tility, vaginitis, pyometra and puppy death. Escherichia coli, beta-hemolytic streptococ
ci, Staphylococcus intermedius and Pasteurella multocida were the species most often iso
lated. From bitches with pyometra E. coli in pure culture was the most frequent isolate. 
In contrast, the majority of infertile bitches gave rise to mixed cultures, and no specific 
bacterial species was consistently associated with infertility. Thus, bacterial sampling from 
infertile bitches was concluded to be of low diagnostic value. Bacterial species isolated 
from the bitches having vaginitis were present in pure culture in 26.9% of the samples 
while nonspecific mixed cultures were obtained from 34.6% of the samples from these 
bitches. E. coli was the most frequently isolated bacterial species from bitches with dead 
puppies. However, in such cases it is important to relate the vaginal bacterial findings to 
autopsy findings and the results of bacteriological cultures of the pups. 

dog. 

Introduction 
Bacteriological examination of vaginal sam
ples from bitches is often made in an attempt to 
identify the etiologic agents associated with 
infertility, vaginitis and puppy death ( Osbaldis
ton 1971, Okkens et al. 1977, Osbaldiston 1978, 
Linde 1978, Stockner et al. 1979, Farstad 1982, 
Linde 1983, Bulgin et al. 1984). 
Proper interpretation of the bacteriological 
results requires that the clinical history of the 
bitches be known since bacterial species isolat
ed from bitches with reproductive disorders 
can also be found in vaginal samples from nor
mal bitches ( Osbaldiston et al. 1972, Platt & 
Simpson 1974, Hirsh & Wiger 1977, Doig et al. 
1981, Allen & Dagnall 1982, Blunden 1983, 
Skaar 1989). 
The purpose of this study was to make a retro-

spective survey of aerobic bacterial species 
found in the vagina of bitches with genital dis
orders such as infertility, vaginitis, pyometra and 
puppy death, in order to study whether any 
particular bacterial species are consistently 
associated with specific disorders. 

Materials and methods 
Results of bacterial examinations of vaginal 
samples from 203 bitches with reproductive 
disorders were analysed. The samples had been 
examined at the Department of Veterinary 
Microbiology at the Swedish University of 
Agricultural Sciences. A variety of reproductive 
disorders had been clinically diagnosed among 
the bitches, which were patients at the Small Ani
mal Clinic, Veterinary Faculty, Swedish Univer-
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sity of Agricultural Sciences. The bitches were 
selected on the basis of the diagnosis stated 
on the referrals of the samples and were divid
ed into 4 groups: Group 1: 42 bitches with fer
tility problems (failure to conceive), without signs 
of clinical infection; Group 2: 78 bitches with a 
discharge from the vulva, diagnosed as having 
vaginitis; Group 3: 71 bitches with pyometra; and 
Group 4: 12 bitches experiencing puppy deaths. 
Vaginal bacterial samples were obtained through 
a vaginal speculum with a sterile cotton swab. 
The swabs were streaked onto agar plates 
between 1 and 24 h after collection. Routine pro
cedures for bacteriological examination of vag
inal swabs included inoculation on 7% horse 
blood (v/v) agar and bromcresolpurpur-lactose 
agar followed by incubation at 37°C for 24 and 
48 h. Bacteria were identified according to 
Bergey's Manual of Systematic Bacteriology 
(Holt 1984). Bacterial findings were con
sidered to be of significance when a moderate 
to profuse growth of a single species occurred. 
Mixed cultures were considered to be of sig
nificance only when 1 or 2 of the bacterial spe
cies grew profusely and dominated on the plate. 
When more than 2 species grew on the plate it 
was defined as a nonspecific mixed culture. 
Statistical evaluations were made using a Chi
square test and Fisher's exact test. 

Results 
The bacterial species found in the 4 different 
groups of bitches are presented in Table 1. 
Escherichia coli, beta-hemolytic streptococci, 
Staphylococcus intermedius and Pasteurella 
multocida were the species most frequently 
isolated. 
E. coli was isolated significantly more often 
from bitches with pyometra than from bitches 
with vaginitis (p<0.05) and more frequently 
from bitches with vaginitis than from infertile 
bitches (p<0.05). E. coli was also the most fre
quently isolated bacterial species ( 41. 7%) in the 
12 bitches who had delivered dead puppies or 
whose puppies had died soon after birth. 
Beta-hemolytic streptococci were isolated more 
frequently from infertile bitches than from 
bitches with vaginitis (p<0.05). 
The incidence of S. intermedius did not vary sig
nificantly between the groups. 
P. multocida was isolated significantly more 
often in samples from the infertile bitches than 
in samples from bitches with pyometra and 
vaginitis (p<0.05). 
The number of bacterial species isolated per 
sample and the various bacteria found in pure 
cultures from bitches are presented for each group 
in Figs. 1-4. In bitches with fertility problems, the 
frequency of nonspecific mixed cultures was high 
[23 (54.8%) of the bitches]. For bitches with vag-

Tab 1 e 1. Bacterial findings from the vaginas of 203 bitches with different reproductive disorders. 

Infertility Vaginitis Pyometra Puppy death ---
n=42 n=78 n=71 n=12 

Bacterial species Bitches% Bitches% Bitches% Bitches% 

Escherichia coli 14.3 32.1 50.7 41.7 
Beta-hemolytic streptococci 38.1 19.2 28.2 16.7 
Staphylococcus intermedius 9.5 12.8 5.6 8.3 
Pasteurella multocida 21.4 6.4 5.6 
Proteus mirabilis 7.1 6.4 4.2 8.3 
Enterococci 1.3 
Alfa-hemolytic streptococci 4.8 
No bacterial growth 14.3 25.6 11.3 16.7 
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initis, culturing did not result in any growth of 
bacteria for 20 samples (25.6% ), while non
specific mixed cultures were obtained from 
27(34.6%) (Fig. 2). Pure cultures were isolated 
more frequently from bitches with pyometra than 
from bitches with vaginitis (p<0.05) and from 
those with fertility problems (p<0.01). Of the 
bitches who had dead puppies 5 ( 41.7%) yield
ed pure cultures and 4 (33.3%) yielded nonspe
cific mixed cultures. 

Discussion 
The bacterial species most frequently isolated 
from the vagina of bitches with genital disease 
were E. coli, beta-hemolytic streptococci, S. 
intermedius and P. multocida, in accordance 
with studies by Farstad (1982) and Skaar (1989). 
Bacteriological samples of bitches with fertility 
problems mostly yielded nonspecific mixed 
cultures. The significantly higher (p<0.05) fre
quency of P. multocida and beta-hemolytic 
streptococci in bitches with fertility problems, 
compared with the other groups, can be ascribed 
to the fact that the majority of the former bitch
es were sampled during oestrus, when these 
bacterial species are commonly found in bitch
es with as well as without reproductive disorders 
(Allen & Dagnall 1982, Farstad 1982, Bjurstrom 
& Linde-Forsberg 1992). Osbaldiston (1972) 
found that bitches with fertility problems and 
those with normal fertility had a similar bacte
rial flora. In the present study, infertility could 
not be associated with any specific bacterial 
species. According to the results of the present 
investigation, bacterial sampling from the va
gina of infertile bitches without any clinical 
signs of genital infection is of low diagnostic 
value. 
E. coli, S. intermedius and beta-hemolytic strep
tococci were the species most frequently iso
lated in pure culture from bitches with vaginitis. 
This is in accordance with studies by Hirsh & 
Wiger (1977). They also compared normal 
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bitches with bitches having vaginitis; although 
the 2 groups hosted the same bacterial spe
cies, samples from bitches with vaginitis tend
ed to have fewer species and a higher number 
of bacteria than samples from normal bitches. 
In the present study mixed cultures were frequent
ly obtained. In agreement with the opinion of 
Hirsh & Wiger (1977) it is plausible that bacte
rial species isolated from a bitch having vagin
itis should be present in pure culture or 2-spe
cies mixed cultures to be regarded as of 
significance. For bitches where samples result
ed in more than 2 bacterial species, other rea
sons than a bacterial infection causing the vag
initis should be considered, such as anatomic 
abnormalities, urinary tract infection, neopla
sia, foreign bodies or Herpes virus infection 
(Burke 1986). 
The dominance of E. coli in bitches with pyo
metra in the present study is in agreement with 
previous findings ( Grindl.ay et al 1973, Sandholm 
et al. 1975, Farstad 1982). In the present study, 
samples were taken from the vagina rather 
than from the uterus, which could explain the 
high frequency of mixed cultures. 
Farstad (1983) found that bacterial infection was 
the most common cause of death among autop
sied pups (61 % ). Mixed infections with S. inter
medius and E. coli dominated. However, Suter 
(1977) found that bacterial infection was the cause 
of death in only 22.2% of autopsied pups. E. coli 
was the species most often isolated. These bac
terial findings are in accordance with those of 
the present study. Thus, when diagnosing pup
py deaths, it is important to consider the bacte
rial findings from the bitch along with autopsy 
findings and results from the bacteriological 
examination of the pups. 
Except in the pyometra group, the incidence of 
bacteriologically negative samples was high 
compared with earlier reports (Hirsh & Wiger 
1977, Osbaldiston 1978, Farstad 1982). This 
difference could partly be due to the culturing 
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Sammanfattning 
Aeroba bakterier forekommande i vagina pa tikar 
med reproduktionssjukdomar. 

En retrospektiv studie gjordes pa fOrekomst av aero
ba bakteriearter i vagina hos 203 tikar med olika gen
itala sjukdomar; infertilitet, vaginit, pyometra, och 
valpdod. Escherichia coli, beta-hemolyserande strep
tokocker, Staphylococcus intermedius och Pasteurel
la multocida var de bakteriearter som oftast isole
rades. Fran tikar med pyometra isolerades oftast E. coli 
i renkultur. Daremot kunde ingen specifik bakterieart 

sattas i samband med infertilitet utan blandflora iso
lerades fran majoriteten av proverna fran infertila 
tikar. Bakterieprover tagna fran infertila tikar utan kli
niska symtom har saledes liten eller ingen praktisk 
anvandning. Fran tikar med vaginit isolerades renkul
tur i 26.9% av proverna medan blandflora erholls 
fran 34.6% av proverna. Den bakterieart som oftast 
isolerades i renkultur fran tikar med valpdod var 
E.coli. Yid tolkning av ett vaginalt bakterieprov iso
lerat fran tikar med doda valpar ar det viktigt att kor
relera bakteriefynden med obducerade och bakteriol
ogiskt undersokta valpar. 
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