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Abstract 
The authors studied the bacterial flora of the dog oral cavity and of bite wounds, Aerobic bac­

teria were isolated from mouth swabs of 16 normal and 5 rabid dogs as well as from infected dog-bite 
wounds from 18 patients. A total of 20 different microbial species were recovered from mouth swab 
cultures. The most frequently isolated organisms were Klebsiella pneumoniae ssp pneumoniae, Esche­
richia coli, Staphylococcus aureus, Citrobacter freundii, Enterobacter cloacae, Acinetobacter calco­
aceticus, and Pasteurella species. There were no differences in the aerobic bacterial flora between rabid 
and non- rabid dogs. From the cultures of the bite wound swabs, the authors found that almost all of the 
organisms identified were part of the normal oral flora of the dog. One or more aerobic bacteria were 
isolated from the infected dog-bite wounds. Two patients had four, 3 had three, 4 had two, and 6 had 
one of the nine organisms in their wounds. The predominant species of bacteria involved in infection 
of bite wounds were, as follows: Staphylococcus aureus, Pasteurella multocida, E. coli, Moraxella 
species, Pasteurella canis, and Enterobacter cloacae. However, three wound cultures had no aerobic 
bacterial growth. The results of this study show that the infected bite wounds may contain a mixed 
bacterial flora that colonize human skin and the oral cavity of dogs. 
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The Queen Saovabha Memorial Institute 
(QSMI) of the Thai Red Cross Society, is a center for 
rabies diagnosis and includes the primary animal bite 
clinic for the central part of Thailand. Several hundred 
thousand Thais are bitten by animals yearly, result­
ing in approximately 8,000 visits to our clinic alone. 
Ninety per cent of these bite injuries are from dogs 
and approximately 13 per cent of transdermal injuries 
become infected0). Infection is treated empirically 
with either amoxicillin or cloxacillin. Neither Gram 
stains nor cultures are taken at the start of treatment. 
The authors have no local knowledge of the bac­
teriology of dog bite infections nor of the indigenous 
oral baGterial flora of dogs. Such studies have been 
reported from western countries. 

It is known that organisms from the dog oral 
cavity infect bite wounds. To the best of our know­
ledge, no such study of local dogs has been reported 
nor are these studies of the oral bacteriology in proven 
rabid dogs. This study was done to determine the most 
prevalent etiological agents of bite-wound infections 
in Thailand and to study the oral bacterial flora of 
normal dogs as well as that of living rabid dogs. 

MATERIAL AND METHOD 
Saliva was collected from dogs admitted to 

the Rabies Diagnostic Unit at QSMI for quarantine. 
Sixteen dogs with owners, street dogs as well as 5 
rabid dogs were included. Specimens were collected on 
sterile cotton-tipped applicators and directly streaked 
on sheep blood and MacConkey's agar plates for 
aerobic bacteria isolation. Gram stain preparations and 
biochemical characteristics were made of all sub­
cultured organisms according to the standard proce­
dures(2,3). Whether the dog was rabid or not could be 
determined, since it might be easily diagnosed by 
clinical signs of rabies. In some experiments, the 
reverse transcription-polymerase chain reaction for 
rabies virus ribonucleic acid (RNA) and the latex 
agglutination test for rabies virus antigen in saliva 
were performed in dogs that were ill or showing 
unusual behavior(4). 

All infected (erythema, swelling, exudate) 
wounds were collected from dog-bite victims present­
ing to the Animal Bite Clinic at QSMI. Eighteen cases 
were included in the study. Plain swabs were inserted 
deeply after the skin surrounding the wound had been 
cleaned with normal saline. Swab specimens were 
placed in a transport tube (Swab Transport Pack Amies 
Medium, Difco, USA) and processed by conventional 
methods(2,3). 

RESULTS AND DISCUSSION 
The organisms isolated from oral swabs of 

16 normal dogs and 5 pre-terminal proven rabid dogs, 
and those from dog-bite wound swabs of 18 patients 
are listed in Table 1. The percentage of specimens in 
which the various kinds of bacteria were isolated is 
shown. 

Twenty-one offending dogs admitted to the 
Rabies Diagnostic Unit at QSMI for daily observa­
tion of the dog's health were included in the study. 
Quarantine and observation for a ten-day period is 
standard practice. Five of them showed signs of rabies 
during the quarantine periods. All of them were stray 
dogs. Rabies virus RNA and antigen were also pre­
sent in the saliva specimens of these 5 dogs (data not 
shown). 

The spectrum of dog oral flora is broad. A 
total of 20 different bacterial species were recovered 
from mouth swab cultures. Klebsiella pneumoniae 
was the species most often isolated. Approximately 
48 per cent of the dogs examined harbored this orga­
nism. The next most frequently observed bacteria were 
Escherichia coli, Staphylococcus aureus, Citrobacter 
freundii, Enterobacter cloacae, Acinetobacter cal co­
ace tic us, Pasteurella multocida, and Pasteurella canis. 
The other related organisms were of low prevalence. 
The bacterial flora found in 5 rabid dogs revealed the 
same major group or genera of bacteria as found in 
the normal subjects. The frequency and spectrum of 
the bacterial isolates were similar as well. These indi­
cated that there were no differences in the aerobic 
bacterial flora between rabid and non-rabid dogs. 

In the bite wound cultures, the organisms 
isolated were similar to those found in the cultures of 
dog mouth swabs. One or more of the following were 
recovered from the infected dog-bite wounds: Stap­
hylococcus aureus, Pasteurella multocida, E. coli, 
Moraxella species, Pasteurella canis, Enterobacter 
cloacae, Staphylococcus epidermidis, ~-hemolytic 
streptococcus, and Proteus mirabilis. Two patients 
had four, 3 had three, 4 had two and 6 had one of the 
nine organisms in their wounds. Three wound cultures 
exhibited no aerobic bacterial growth (Table 2). 

Dog-bite injuries are common in humans. In 
Thailand, dog bites represent 5.3 per cent of injuries 
seen in the emergency room. The lower extremities 
and upper extremities are the most common site for 
bites. Unprovoked attacks in public places are the 
most common circumstances. Persons walking along 
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Table 1. Aerobic bacteria isolated from mouth swabs of 21 dogs, and from dog bite 
wounds from 18 patients. 

Organism No. of dogs % No. of patients % 

Klebsiella pneumoniae ssp pneumoniae 
Escherichia coli 
Staphylococcus 

Staphylococcus aureus 
Staphylococcus epidermidis 

Citrobacter 
Citrobacter freundii 
Citrobacter amalonaticus 

Enterobacter cloacae 
Acinetobacter ca/coaceticus 
Pasteurella 

Pasteurella multocida 
Pasteurella canis 

Moraxella sp 
~-hemolytic streptococci 
Corynebacterium jeikeium 
Serratia marcescens 
Aeromonas sp 
Proteus mirabilis 
Alcaligenes Jaecalis 
Pseudomonas sp 
Bacillus sp 
Simonsiella steedae 

* Four rabid dogs included 
** Three rabid dogs included 
t Two rabid dogs included 
t One rabid dog included 

Table 2. Aerobic bacteria isolated from 18 dog-bite 
wounds 

Organism No. of isolates % 

No bacterial growth 3 17 
One bacterial isolate 6 33 
Two bacterial isolates 4 22 
Three bacterial isolates 3 17 
Four bacterial isolates 2 11 

streets are at greatest risk(5). A prospective study at 
QSMI indicated that approximately 13 per cent of 
animal inflicted deep puncture wounds and lacerations 
become infected and that infection is usually apparent 
on days 3-7 post injury( I). 

In the present study, all dog-bite victims did 
not clean their wounds immediately and were not 
given antibiotics after being bitten. They went to the 
Animal Bite Clinic at QSMI when the wounds became 
infected. The bite incident mostly occurred on a street 

harboring harboring 

10** 48 
7* 33 5 28 

5t 24 7 39 
3+ 14 2 11 

5t 24 
5 

5+ 24 3 17 
4 19 

3 14 6 33 
3 14 3 17 
2+ 10 3 17 
2 10 6 
2+ 10 
2 10 
2 10 

5 6 
5 
5 
5 
5 

and the majority of offending dogs were not captured. 
Based on results of bite-wound samples, 83 per cent 
(15/18) had positive aerobic cultures with 40 per cent 
(6/15) of those having a single isolate and 60 per cent 
(9115) having mixed culture. No bacteria were cultured 
from 17 per cent (3118) (Table 3). Devitalized tissues 
are considered contaminated, both with the dog's oral 
flora and bacteria from the skin of the victim. Wounds 
may become infected if treatment is delayed, allow­
ing bacteria to multiply and invade the wounds. The 
organisms in the wounds were probably present in 
mixed culture, which are known to have a synergistic 
relationship(6). 

The wound culture results of previous studies 
are controversial in terms of the frequency of the 
predominant aerobic organisms0-10). The spectrum 
of organisms that cause infection is broad. However, 
most infections of dog bites are associated with strepto­
cocci, Staphylococcus species, Pasteurella species, 
and other members of the oral flora. A previous study 
(II) has shown that more bacteria were cultured per 
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Table 3. Comparison of aerobic culture results taken from bite wounds 
in 18 patients and from mouth swabs of 21 dogs. 

Positive cultures 
Sample Single isolate Mixed isolate No growth 

Bite wound 
Mouth swab 

6/18 
0121 

isolate, with a median of 5 bacterial isolates per cul­
ture. There were significantly more isolates grown 
when the samples were sent to a reference microbio­
logy laboratory than when the same samples were 
sent to local microbiology laboratories. Moreover, the 
diversity of the wounds' locations, type of wound, 
degree of severity, and initial wound care also affected 
the number of total cultivable flora. 

The present study revealed that the normal 
oral flora of the dogs, rather than human skin flora, 
was the source of most bacteria isolated from bite­
wound cultures. Either single or multiple pathogenic 
bacteria were cultured from bite wounds, ranging from 
one to four. In patients with multibacterial infection, 
it is usually difficult to establish which organism(s) 
are pathogenic. Initial empiric treatment requires com-

9/18 
21/21 

3/18 
0121 

bined antimicrobial drugs, in addition to scrupulous 
wound management is important. The risk of infection 
can be reduced by proper first aid and wound care. 
These include prompt washing and irrigation of the 
bite site. This is of primary importance in reducing 
not only the high inoculum of the oral bacterial flora 
from the dog bite but also the risk of rabies virus 
infection. It cannot be predicted in which dogs rabies 
infection persists. A brief history of the biting inci­
dent can suggest the likelihood of rabies. Early and 
properly medical treatment can minimize complica­
tions. 
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LL tJfilfiL1rJt uthn~il~'f'll'~~tlnii LL~::~ Li1u 1 ~fil~1!ftfu~u1 
th:: L 'YI fT 1 'YI rJ 

n·NFT~ tmmwmvrn, thun*, :muirmJ tutyOJ?>Jrolf)fiWV, TYJJ..J*, 

?6ff17171ClJ,. LifNffffJ..J, ?'YIU*, J~'Ef[},. flrm..f~'lfl, WU, th~* 

1;Yilnl"iUI'JnL:5vuEJhUi'lU.Ui'lfiL11'Jh.i~!Nthn"!U'lll'fllLihwTw 16 lillLL1.'l:::"!U'li~LU'I.Ibi'loWM"!U'liUlhtJl't.l 5 !ill 

V'lUL:Sm_b:::l-nru 20 flu'D'ti' L:Sv~V'lUUfli'J~fl Klebsiella pneumoniae ssp pneumoniae, Escherichia coli, Staphylococcus 

aureus, Citrobacter freundii, Enterobacter cloacae, Acinetobacter calcoaceticus, LL1.'l::: Pasteurella species 1~WUi'llll--J 
U(;ln~l~'llv~L:Sv1 't.ll..hnqu'll~tJn~nu~LU't.l t "li'l~M"!U'liUl 't.IEJn•nnd'L;.Ynm"lLwm:Sv•nnu~"i'l'I.I1.;~!Jnq'lT'lln\9l~l'l.ll'l.l 1 8 

i'l'l.l V'lUL:S!lu.Bt 'iUi'ltY~'VIl--/(9) 9 'II.J\9l t(;li'JV'lUL:5EJ 4 'lf'\j(9)L't.ILL~1.'li'l't.l1'li' 2 i'l't.l 3 ')j'\j(9) 3 i'l't.l 2 'l1U\9l 4 i'l't.l LL1.'l::: 1 'l1U\9l 6 i'l'l.l 

'J1'\j(9)~WUUBI'J1;LLn Staphylococcus aureus, Pasteurella multocida, E coli, Moraxella species, Pasteurella canis, LL1.'l::: 

Enterobacter cloacae El~l~bt'im:~-J:i1i'l't.l1.; 3 i'l't.l~(;l"ll"l1~V'lUL:5mL!lbUi'l ~l't.ll~I'JifLL1.'l'\9l~h1Li1'1.1llL:5!l~WU~LL~1.'l!Jnrl\9l 
fll"lU"l:::nEJU;li'JL:5B'VIiilli'J'l1U\9l~~l't.IL'VI~LU't.IL:5B'II-Q\9lL~I'JlrlU~WUml--Je:il'VIU~'ll!l~i'l't.ILLiil:::L'I.IUln'liB~"!U'll 

't'l'H~ m,;)JVi)Jt'IYfl, )Jnii'flu LUqJ•m~flri~. 
1~.,rmu LLtHitN)J, 1~ri iflti7Yl 

~fi'I1J.n~L'I1'Jm>llLL'Vl't'ltl "I 2546; 86: 1 1 62-1 1 66 


