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Salmonella and Arizona Infections of Alimentary and
Reproductive Tracts of Panamanian Lizards
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Salmanclia and Arizoes spp. were solated rom various sites of the digestive
and reproductive tracts of lizards. The finding that bacteria in the oviducts and in
the internal contents of oviductal eges were of the same scrolype raises the
possibilicy that transovarian bacterial transmission in lizards occurs in nature.

The paucity of published information on Sal-
maonella infections in wild animals prompted us
to anvestigate the wildlife in roral and jungle
areas of Panama (1-4),

In the course of a previous investigation (4],
we noted that salmonells orpanisms of a variety
of serotypes are recoverahle from several eco-
logieally diverse species of lizards, including
specigs seldom associaled with humans. Ocea-
sionally, mixed infections caused by organisms
of as many as three serolypes were detected in
one lizard. This prompled us o determine
whether infecting salmonellae localize at multi-
ple anatomical sites ol the alimentary and repro-
ductive tracts of hzards, The results of this study
are presented helow,

Ficld and laboratory methods used in this
study have been previously described {4). Brief-
Py, lzards trapped on a particular day selected at
random were used for this study. They were
collected in remate rural and forested regions of
the country, where prior contact with humans
and domestic animals was probably infrequent.
To prevent lizards from contaminating one an-
other alter capture, we transported them (alive)
inn individual polvelhylene bags 1o our laboratory
in Panama City,

Animals were sacoficed by being intracere-
brally injected with pentobarbital sodivm: they
were then carefully dissected. Selected portions
ol the digestive and reproductive tracts were
transferred aseplically o individual petr dishes,
carefully minced with sterile scissors, and Lrans-
ferred o Selenite broth (BRI Microbiology Sys-
Lems).

The cpes from pregnant females were placed
in beakers with 7% alcohol; after 5 min of
gentle agitation, the cges were removed Lo other
heakers and allowed o dry under aseptic condi-
tions. One end of each ege was disinfected with
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a 75 iodine solution. This arca was punctured
with a sterile needle, and Lthe internal contents
woere aspiraled with a syrioge and inoculated
into Selenite broth. All kroth cultures were incu-
baled at 3770, and after 18 h, MacConkey.
Salmonella-Shigella, and bismuth selfite agar
plates were inoculated with portions of the broth
und incubated overnight, All plates were exam-
ined for Ewterobacterioveae as previoushy de-
seribed (4), Evcherichio coli isolates were disre-
garded, and we did not examine the plates for
Yersinia, Campylobacter, or Vibrio isolates,

A total of 12 females and 17 males were
exmmined (or jofection by Safmonedla spp. and
ather enterobacterial pathogens. Serotypes of
the Solmanella and Arizoma spp. and the species
of each lizard from which cach orgunism was
iselated are presented in Table 1. The organisms
were recovered from multiple areas of the dipes-
tive fracts of lizards of both sexes and Trom the
oviducts and eggs of the females. Salmoneliy
spp. of similar serotypes were isolated from the
ey, oviduots, und intestines of bwo pregnam
females, whereas in o thicd pregnant leard, a
Solmonelly sp. was recovered from an ege and
an Arfzana sp.was recovered from an oviduct,
In one female Amelva lzard, Salmoneflo rabis-
law and 8. vandiogo were both isolated from the
oviduct, and in addition, 5. sl was recov-
ered from different sites of the digestive tract. In
male Amedva licards, mixed infections caused by
salmonellae of as many as three or four sero-
types were frequent CTable 1),

Previous studies have shown that infection
rates [or Salmonello and Arizona spp. among
some lizard species are frequently high and that
mixed infections causcd by organisms of more
than one serolype are quile commoen (2-4).
These arganisms may localize ot dilferent anu-
tomical sites, or they may show a marked predi-
liction for certain tissues and organs. Perhaps in
healthy ammals, the infecting organisms remain
localized in the digestive tract or in some other
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Sadmgnella and Arizona infecoons of lzacd ahmentary and reproductive tracts

Cirganism{s] iselated from digestive and reproductive fracts®
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organ system but may, under adverse conditions
such as stress, lack of food. or other conditions,
pass the lvimph-blood barrier and reach the
pviducts and epgs. Thus, a natural focus of
enteric pathogens can be maintained and the
pathogens transmitted by a variety of routes in
lizard species in their natural environment,

The finding of bacteria of the same serotype in
the oviducts and in the internal contents of cpps

cnegative culture: 0, no eges in oviducis.-

aof lizard species captured in different localities
suzeests that the bacteria were present in the
oviducts and that the eggs were infected in the
curly stages of formation in the oviducts, The
possibility that this leads to transovarian trans-
mission of salmonellae in lizard species cannot
ke overlooked. Chicken eggs are known Lo ooca-
sionally harbor pathogenic bacteria. These hac-
teria reach the interior of the cegs because of &
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diseased ovary, an infection of the oviduct, or a
contaminaling agent penelrating the shell after
the egg has been lad, as in the case of 5.
prelfornm causing white diarrhea of chicks (50
Contamination of lizards in their natural covi-
ronment 15 a means by which salmonellae and
other enteric pathogens can be transmitied in
nature, especially through contaminated sail,
food, or water. The spread of salmonellae from
animal to animal may he directed by way of the
food chain. The extensive distribution of leards
and the habits of many species that seem Lo
thrive best in the vicinity of huomans underscore
the potential robe of lzards as incidental carners
and reservoirs of salmeonellae (2, 4). Lizards thus
offer opportumties for human and domestic ani-
mal infection through direct or indirect contact
in the rural tropics. This is further compounded
by the Fucl that lizards harbor bacteria of a
varely of serotypes in their digestive and repro-
ductive tracts, The isolation of Salwonelln and
Arizena spp, from the reproductive systems of
the lizards may indicate that transevarian rans-
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mission of these oregamsms takes place in lizard
populations in nature, Further stodies are re-
quired to establish this possibility more precise-
L.
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