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I t  has been long known that bites from monitor l izards (Sauria: Varanidae) may cause severe infections and 
eventually lead to lethal bacteremia. I t  is generally assumed that these infections are caused by microbial organisms 
living i n  the mouth cavity o f  monitors. Studying microbial diversity of the mouth cavity from samples taken from 
Indonesian monitor species, we obtained 12 Escherichia col i  isolates, which showed resistance to ampicilin. Genetic 
diversity analysis employing pulsed field gel electrophoresis (PFGE) of 9 isolates revealed 7 different SpeI schizotypes. 
The other three isolates produced smear, degraded DNA banding pattern, possibly caused by endonuclease activity. 
UPGMA analysis of the Spet-schizotypes obtained from the E. coli isolates revealed ihree clusters. Two of the clusters 
contained isolates from the species V .  salvator and V .  yuwonoi, respectively. The third cluster comprised V. caerulivirens 
and V .  salvator. Whereas the first two clusters showed a clear reference to species and localities, the third cluster may 
have been a result of cross-contamination from the cages where the speeimens were kept o r  the food administered. 
Physiological assays employing Microbaet" 24E(12E112A+12B) and DNA profil ing analysis indicated that each of the 
E. coli isolates constitutes a normal element of the microbiota occurring i n  the mouths of the monitor species studied. 

Key words: ampicilin resistance, Escherichia coli, schizotyping, Varanus spp. 

Microorganisms are possibly the most diverse group of 
organisms on earth. At thesame time not even the order of 
magnitude of the species numbers is known (Heywood 1995). 
They occupy a vastly greater range of habitats and 
microhabitats than macroorganisms and occur wherever life is 
thermodynamically possible. Microorganisms can live even 
under extreme environmental conditions such as temperatures 
over 100°C and below the freezing point, high salinity, high' 
pressure, and high acidity. They may also live in other organ- 
isms such as plants and animals, either as pathogenic agents 
or as normal microbiota (Brock & Madigan 1991). One genus 
of wall-less bacteria living in insect guts (Spiroplasma) may 
even be the largest genus on earth with over one million spe- 
cies (WCMC 1992). Enormous numbers of these bacteria liv- 
ing as mutualists or comme~isals in other organisms have never 
been culture'd. Moreover, very little is yet known of the bio- 
logical functions of bacteria or microorganisms living in envi- 
ronments provided by their host organisms. In addition, few 
studies have screened the natural occurrence of microorgan- 
isms and their diversity in free-living species. 

The starting point for our study was the fact that it was 
repeatedly reported that animals or humans bitten by monitor 
lizards (genus Varanus) showed serious infections, occasion- 
ally even causing casualties from the resulting bacteremia. 
For some time it was assumed that the larger species of Varanus 

posses poisonous bites (Auffenberg 198 1). Auffenberg (198 I), 
in his famous study of the Komodo dragon (Varanus 
komodoensis), identified four bacterial species from the buc- 
cal bacterial flora sampled from live specimens. These were 
Proteus morgani, P. mirabilis, Providencia sp., and Staphy- 
lococcus sp. Auffenberg assumed that infections following 
bites by the Komodo dragon were caused by species of Pro- 
teus and Providencia, which were discharged into the blood- 
stream of the victim and finally caused bacteremia. Producing 
such severe and septic wounds may have an important eco- 
logical function as the prey becomes more vulnerable to a 
second attack or, if a bite is lethal, the specimen is already prey 
for a scavenger species like the Kon~odo dragon. 

To get a better understanding of the role of the buccal 
microbial communities found in monitors, we obtained bacte- 
rial samples from different species occurring in different re- 
gions and in different habitats within Indonesia. Bacteria found 
were also screened for their resistance to certain antibiotics, 
since there is a scarcity of data on the occurrence of antibiotic 
resistance genes in bacteria in their natural environment 
(Desselberger 1998). On the other hand, many reports describe 
community-isolated bacteria such as E. coli, from hospitals 
which showed increasing resistance to amoxicillin, products 
that contain trimethoprirn and sulfamethoxazole, ampicillin, and 
clavulanic acid as well as ampicillin and sulbactam (Neu 1992). 
Quite recently, bacterial resistance to several other antimicro- * Penulis untuk korespondensi, Fax. +62-251-621724, E-mail: 
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