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ARSTRACT

Pamivnn,

Fonteric bacteria pathoeenic Lo man were soueht in @ tolsl aof 54
amid lizards collected throughour the Repullic of Panamd.

Fangend

M pallic of

A Trogs, Loads,
Patential hasts were callected i

i varicly af habitats, but pathogens were regularly dzalated only Crom species scourring near

human habitztions, in pasture land, and ac o public Tshing aren.

of Sqlmonedla. mcluding seven af

the Arizora group, was dzalaed
Sofmeaetly, except those of the Avizona groop, have been implicated i

Aomininum of 1% species
Muost of the species of
1osalmonellosiz and

cliar rhw‘ diseases inoman o roral Panamd. Lizards of the gengs . im.c_r:r. \]'II.-.'-.'L‘I] the highest

mcidenee of iefectien, with S35 of 101
resenting throee other gerera of liards

5.0 af 2% Scalofars.
ea'o_nf.rm Ri, The glanl toad,

Lwor L8270 o
Diocfo mrinis,

man than elsewhere and was infected in mederaic numbers
Salmenonetle was presenl in g single frog, Legrodact vlis B
sl pathogens woere abaent in 125 other frozs

carried Salwonclla.
collected inoa Lawn
rollered sty in Torested arens.

{Aceepted 17

Injections from becteria of the genuz Sal
sporelly are commot anel widesoeead among man’s
and household pelst 7 all of
which probably are important sources of sal-
menellesis o buman Wilel
hoermeiotbermic verlebribes slso are fourel infected
Avizona, one of the groups of
sfuonelln, 1= knowr to cauze epidemics in Lure-
kevs, chickens,
il s
LT nieritiz

poulery, Lvestack,

B, speries

with Mgfeeomella”

cananies,  hogs,  Lortoises. and
well as severe diarchea and ms-
Among the poikilothernic
vertehrates, repliles are Trequentle carriers af
these enteric baclerig & 5 turlies re

cently have been implicated az 8 source of sal-
metellesis in man, especially ehildren®

Little 5 koown abour whal kinds ol enlerc
Beleria orur i the poikilotheeme

ail s Lhe poesenc

kis, as

in roan.

and el

vertehrales of

Lrepical Aunerica, sy was
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specimens hechoring Spfion
wire also niecled,
I Busiliacns,
sengrally 13 mere abundant in

.i‘J [t b 1Y |'-JJ'.|'

Fperinens Tepe
bul L oo leszer degree:  seven
aoel three (7.53%0 of 40 Crewi-

gress disturhed o
GFer ol 183 specimens
stvedct e,
CLA generad that were

150

JoEG |

uneerzaken to o determine whether Paamanian
amphilians  znd  repiles harbor  enteric
Bacteria that are pathogenic to man.  Although
the study dnchecled amphibians and repiles (tom

aninbabited regions,

ikt

we were parlcolarly o inter-
eelead in species from aress Trequented by people.

In Panama Cand elsewherer there are cerlain
“edge™ ardmals that have their highest papualation

densities in coogically disturbed places, such g
recenl Torest clesrings and about human habita
tors. Dgring che eourse of cpidemiologic inves-
tigations in cuzal parls of Panzmd.
Ihat tands snd certain Hzards were often
comment el greands contaminaled by wastes from
man and hiz Lvestock, Under the condition: of
inadequate sandlation that prevail in omost cursl
areas wheree Teeal pollution of ground i 1he rule
it secmed possible that clements of the amphibian
and repLil:
rezervoir of enteric bacteria, ¢

it was ohsereed

L

lima might comsanitute o significant
thus cortribuing to
the codemicity of diarcheal diseqses cansed by

St f.l.?"|_""|.!

MATERTALS AND METHORS
Field Methods
The dnvestigation wis Legun in Lanuary 1663,
ineidental ta ather stodios, amd was terminaled

I June 1087, Some 343 animals £227 lzards, 103
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Fricee 1. Map showing major collection sites in the Repablic of Papamd. Lecality Moo | Almirante; No,
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toads, zngd 155 (oogs ) were sampded Tor pathogenic
Tupcteria,
were collected o variety of habitats in different
parts ol the Hepuablic of TPanamd (Figo 1 oand
Tahble 13, The amphilians were caplured by band.
mostly at might with the aid of & hesd-light; the
lizavds were caughl ba hand or shet with 033F-
caliber dustzhon, which often aniy stunned the
specimen. ardmalz  were killed
varions wavs Csodium pentolazbila] injection Tor
Hzards: chloroferm fumes for lerge toads ard
some lizards ) or by drowning o chlorobutanol
solution for other amphibians ),

enterc The smiphibiane and reptiles

Live-caupht in

Adter death, an abdominal incisn was wacle,
and o piece of intestine gnd i contendis wers
Specimens  captured alive in centrul
Panamni all & from DPacora) were
wsually faken to the bwratory in Panamd Cily.
where the portien of mtesting was cellured for
coleric bacterin upon s removal, Collections
made m alher regions were bandled in base camps,
where the samples of infesting were placed in
separate serewscapped Jars containing buflered
glvieral-saline soletion. The jars were kept al
ambignl lemperalure urdil delivesy to the labors.

rermaved.

31
H

b
(e.g.

Lery i Papanch Cily, where cultures were made

wsually owithinn 48 kours (never move than 72
lowrsd ef Lhe firme Lhal the animals weree killed.

Corro Pande: Mo, 3. Llancs del Yeledn: Noo 4 Guanics Arvila; Noo 3
in Nl ®, B Mesl; Noo 9, Garachind; and Moo 10, Jegqué, Pazamd City s shown by the st

Fl Walle; Noo 6, Pacora arey; MNoo 5

Limitationz imposed by use of the holiing salu-
bom mecessarily restricted the variety and number
af specimens That coald b oliained oo teips to
remmale arens. since enly o animals collected in the
last Tew davs of a teip were vsed in this study,
specimens caughl alive smnetimes were held for
a few davs before being killed: inlestinal samples
werne removed 0 less than an hour alter death
from specinzens that bad been shot,  Althongh
ve he placed in separalc
collecting bags, we belisve 1hat eontaminatien

animals conpled net al

was avoided by azeplic technigques waed in taking

the sample of mtesling.

Lplweretony Matdods

The sample af intesting and il conlents were
trapslerred gzeptically to
sterile swaba, after cutting the intesting long-
tudinally inoa Petei cdish, After overnight inguis-
tion of the broth gt 3770, aliguols were plated
on Salwrosella-Shigela 1550 gpar, MacConkey's
agar. and bismuoth sulfide CBSy agar plates.

All ]]];Lto::. were extnined after incubation fol.
lowing the precedures recommended by Edwards
Ewing.™ Six to ien
colonies Troin each 55 and MacConkey plate were

seleniie birolh wilh

S

el nenlctase-lermenting

framsfereed Lo ceiple-sugar-iron TSI slants, and

a similar runmher of suspecied coelonies were frans-
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Pavapienies av; phibiens gud voptiles samples for exleris bacteriel pathozens

EOE =
= i
Sperieg E D oiE
Amphilians (froos & {oacs)
Bufe miariiies il 43
Baife spo. 1
tedofros chisiguicasiy i
Abelogris varius
Calostetiny s painaliy
Llewtheradactiving (3 app) b
Leprodact vluy pesladectviny ]
Mher (9 generz, 11 spp) E
Tadal amphibians 12 D45
Boptiles Clizards)
Amcrza an
Ameiva [Jestrin 1
Awmedza feprophrys
Catmidothorys Jempiveal we i
Analis 10 appd 14 1
Foasilicws basilrens
frissiticis pitfains 1
Seelepoewy melechilions
Cither (3 geneva, G sppl) 4
Tetal repiiles: 25 1 11
Girang totals 199 21 &n

ferred froon the BS plates to Jvsine-ison-apar
CLTAD slants. Adter incubation, all lubes were
examnined biochemically and serologically fur the
presence of Sotweseffs, inclading Arizona, Dy
cotventional metheds ' Enterapathegenic Kscbe-
richia coft were not sought,  Slice amglotination
tests with polvvalenl gronping anliscrum samples
COeCeny were periormed onoall celonies givine
tvpical Safmenells reactions. After prelimivary
identification, cultures were sent 1o the Natianal
Communicalle Disease Center in Adlants, Geargia,

(or Tinal delermingion.

Chi-squares (x* were calealated by methods
invalving 2 = 4 and 2 = 2 tables, and the formula
it Lhe case containg Yatess  correction

Mactort?

latler

RERTLTS AND DISULE=SMIN
O a towal of 125 frogs ropresenting 13 genera,
Sedppentstln was soliled only from a single Leptao-

dacd vl pentadaciyins. Neacly all the frogs were

wumler af sgecimens by laitliey
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eollectil in fovest Teog., Flewtheredact vl spp.
or along forest sireams (ep Adelogus sppn, Colos-
feddaty dngianalisd, but the positive specimen af
Lepdodoctyies came from within the town limits
af Almirante. The situation was different for the
giant toad. Mafo marings, in which 12 (B.5%:) af
L53 specimmens were positive Tor Salmenelfa, The
imlersample variability a0 Bufe marives 00 Qo
16.7% positive, Table 20 i of a low order of
statistical significance (x® = &.71; p < 005 =
0020, but reasons for this variabilicy are no
evident.

The highest iocidences of infection were a1
the Bl Real (Daricn Provinee) and Sazardi {San
Lilas Territory: localities in eastern Panamid, a

gion of hurmid forest alfecied I a winter dey

segsent. Infection was lower in the sample [zom
Almirante @ Boeas del Tore Provioce) i norch-
western Panamd, a owel forest region withoul ;

dry season (true raim forest ). No isolations were
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Frictderce of =xlmonella s Pasgaranian Leads ¢ Bulo
LTI ¢

Fasive

Tarality ®ao, ewaminl

Almjraniye 1 & Ao
Ll Beal A5 ) 11.1
Craginics Arriim 23 4] a0
Sasarc 24 1 iy
Tertal 125 iz .5
made Trome Loads collected ot Gudinien Arriba

(Los Banles Province) on the Azuero Peninsula.
goremion in which the lowland forest has been
cleared and where the winter dey season 12 more
pronouneed than in eastern Panama.

The Almirante and Bl Eeal
made i Lowns in rainy weglher; differences in

collectinns wene
incidence of infection between these two samples
are mot statistcally signiftcanc (1% = 2.00; p <7
020 = 00, The Sasard: aned Codnico Arriba
Leands were collected along shallow rivers in the
try sensen; differences inoincidence of infection
are not statistically sipnificant (x% —= 2.3%; p <«
020 = 0000, Guinico Arriba is inoan arca ol
celatively  high Deman population density, Tl
boses are more oispersed than al the T Real
aned Almirante lecalivies and thecanse the country
in drier and mere open oo che Pacitic side of
western Panamid) che toads are likewise maore
There
prermanenl habitations at Lhe
localily, but the area iz frequented by Cuna
Indiars who famm mothe sicinity. Only at Gudnico
Arriha was lvestock Tother than chickens i the
prresent.  Mooenterobgcierial  pachegens
were dsolated from forest tonds, Sufo conifleries
and Hefo fepdonies, Tuat the zamples were oo
srnall b warranl conclusions {Table 100

(H 227 lizands

dispersed in the covizonoment, Wers I

hizman Sasardi

Livwns |

samipled, B3 (27 53% 0 were posi-
five for Sefmeenelio, Unly one indfecled Dzd, an
Awmeiva fesfive Trom the vicimity of Alnurante,
wag enllected in forest. Therefnre, the absence af
palhogens From the mainly arboreal Tocesl Haards
of the geous deeliy (Teble 30 seems meaninginl,
Pathagenic enteric hacteria were regularly isolated
Trom etz mera, a large and comimon lizard of
apen, grasse couniey Ciecluding vards and vacant

s i Pangmad Pacitic-side  western

Papama, Samples of this species were collected
near heuses at Guinice Areiba and in the vicindy

Citvin

AMPITIRIANS AN

LEPTILES (iR

Tasiy 3

Iverderer of Salmuonella i Povaseanioe Hoavdys

Tositive

T¥e

Host species o, cxamined

Aanerpe smesiva BT AR B0
Ameiva festive 1 1
A wpeion |f|"l|'.l.'|:._|'.'.l'rr_l."\.' d &
claretis sppe. (90 13 ¥] 0.0
Hasiliscny Dasliacns 11 2 18.2
Cresidophora: bemnfscalns 34 i 7.5
Srefoporns malackilions 23 : 250
(Hher species 7] T [i]

Tutal 227 iR} i

1 Poagers, nesr houses and along a river at o beach
usged 1ar public bathing by holiday and week-end
crowds! Jivestock oceurred at oall sites Forlw-
cighil of A7 specimens of cDme a (35350
fromy the Pacora area were infected with Sal-
monetfn, seven specimens collecied ar Gudnico
Arciba were ool indected. Twe of four e
Feftanfrdiras {rrerm Lhe oulzkirts of I[:!IJIII‘:, [Jrien

1ol

Provcizonce, al=so o were infected with Sodoeone!ln,

Ol o Temniseadns, o levrestrinl Teard

closely related {0 Alweria. occurs no eastern
fanami. where it i3 most abundant about buman
kabitatinns and 35 aearly abeenl n focest. lnei-
derce of infection waz stmilar for samples from
El Beal fone of 03 Lzards, 7.7% 0 and Jaque (iwn
of 27, 7450, Baailisons basidlisews 15 a stream-side
whosze habitar slightly overlaps that at

Awreiza gmeefvi al the poblic swimming area near

lezard

Farora; fwo of seven specimens Tram this locality
cartiined Yafaraeefhn of Lhe Arizenn group See-
fapores madachiticns iz a highland lzaed of ex-
Trerae western 'anamd, wheee it occuss commuonly
oo alaoul bucinisaes,
Sretoporws Trom large boulders on a walcanic
outwash plam vielded seven specimens (250000
mfected with Sefwonella: few persohs travel on
this plain, which, bowever, s
caltle,

The frequency snd hest distribotion are given
e Table £ for all af the species af Safwonels
That The predominant onmnisms
were C31.5% 1 Sulwmoneiin
glosfend (200300, and Sufweonella eizonge 2843
CLEAT . These three species of bacterin ac-

ruril A sample of 23

u=el Lo pesiure

were dsalaled

Apfionelin adam)

counted Tor 2359 of all pathogens recovered and

W i.?'wlfl‘.ﬂ"i‘f‘l I:'EIIZ:.IIhi‘\.'f‘l._\' :IFI.J!F. Ameroa [LER S 4

OF 2 mdndmum ol 14 species of bacleria, only six
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W

species were Tound in more thar ebe hosl species,
Ol one species, Salurosad

{ognr i Ea, Was res-
et 1o more than Dwn species, aceurring in seversl
learels, bosads, aml w Trog.

All bt three of the salmeonellae secatypes listed

i Tahle 4 0 5alwon i N tham e, anid

Ao enberdidioy have Twen implicated inosalmoenel
Iesis inoman in raral parts of Penamés T,
apparently healthy human carsiers af Safaanedls

aafe, were Tound al a daiey faom near the Pagora

River. where this pathogen was also izolated from

A Nanred CAmefva, Tummn infections with -

meeelfi ol the Arvizona group slse have Deen
detected i orural Panama® bur the serotyvpes
izalated were il ferent Tabl: 4
Sedmanieds infeckion: oo nay BeoasvigHo-

Tront Lhase in

it generally oroddoce @0 Teod-polsoning

i

# kourany, M. Unpublished data,

syndrome, Cransient sastroenteritis, ar o serions
septiceimie dizsense cauzed by Salwenelle poral vl
atel mermbers ol other salmonellie serogroaps!
Sufmenetly infectivns conceivably condribule to
the death of accasional reptiles"" but amphibians
arel cepithes wsually scem ta be svmptomless
carrigrs s Lkad they may form a reservelr of infec-
tion for man and ether animals muozt be con-
sidered oz a posstbilicy,

Further studies are planced oo elacidsie the
incidence of iefection amd pessible relation of
il silmonellosiz and

smphibians repliles  fo

diarrhesl diseases o oman 0 TManama, but at
present we chink that o relation muoest exisc. =al-
menellesis s more Trequently trasmitied Trom
ather animals to man than Crom man to men ar
Cromm mman to other anhimals ™ and it is anle logical
to suzpect thal “domeshic™ tesds and Disgrds e

a liok i the cvele ovalving man and domestic
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Frever 2.
rroune] whiere

AMPIITELANS

Tague, o rurad town in [aricn Trovines, egstern Pansma
specimens of an abumdant Heavd (0 e médo pliarys lemniventond wore

AND NEPTILES Ay

The chilelver are plaviee oo the same
] infecled with A4l

atopella. Cdant toads (Rufe marinnist foree abonn (he Degees &0 nighl anel are koewn carsiors uf erderie hoe-

Lerial pathogens, althoush e foad popadation was net anmpbed w0 1his Tovalily.

sugEesled by our
Lminary data indicating lower rates of iection
among lores! species than those cocurring in the

animals"" This also js pre-

viglnity of man. Human beings usually sre in-
fected by dngesting contaminated fuod ar water,
Warer
manellae from the feces of Haards ™ unpralected
ford may be comaminated by the excreta o
s i housee® or msects such as Hes oy
serve as mechanical cardiers of pathogens Tram
the waztes of gy mfected animal. Children, who
seldom seem inclined o wash their hands. coexist
o lhe same plaverounds: (Fig, 27 wilh infected
boarcds o lizards amd possibly transmic pathomens

solrces  may e contamingted By sal-

fromt the ground divectly to the moudh,

several species of amphitizns snd reptiles that
were fonnd infected b Satmonelin are versy com-
man dacrvasd amimals that are ned restsadned Tew
lences, S0 0

Tliesee rfnfi marinns, Awmeiva

#This  possihilily menticned by Fie
Several Rinds of liz occur o houses in Panama
It were nnt Included in the present stacly, Epaepics
of the wenera fondtodes, Lepfdedeg vinr, Jabve,
aned Sghaesodioc i vy descrve consider

aineiti, and aree
widlely distributed i ihe American Tropics, each

prarloof which has sl additianal gpecies thar fined

Cheaeiddafdioriy feapnicoati

their best ecologic conditiens i 1he wivinity af
il Thus, the chronically inadequate sanitating
that prevails in the rural Tropics seems further
complicated by the high population densities of

aninals, which  meri attention g
petenlinfly important carciers and rescrveirs of

such e

agenic enteric bacleri,

AUKENOWLERGME N TS
The wubars are deeply geatelal 1o e W H.
Ewing of the Nattonal Communicelle Dhizesse
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of Uhe specics of Soloencelfn and the sirins af
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B lads The semms Sefmaneila s oreorr
end afistrilbintion in the Undted S
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dooMuoren, AR, 1981 Occurrence soel distribticn
ol Seainresefie inoanimals o Gwe Uniteed States
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