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TABLE |

ANIMALS SURVEYED FOR ENTEROBACTERIAL PATHOGENS ALONG ROUTE 17, DARIEN PROVINCE, PANAMA
SEPTEMBER-DECEMBER 1967
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dence ol infection ohserved in Ovpzomns falamancae (rice rat).
In the TTiElr'ﬁrq_tiells, i varred hetween zero and 13 per cent,
and the infection rate was highest (130 per cent} in /-
delphis marsupradis, the common opossun,

In Table I11, the incidence of enterobacterial pathogens
among rodents and marsupials are compared by collection
sites. The highest recovery rate for rats was obtamed at Area
5 (Rasardi) collection sites while that for opossums was
obtamed at Area 1 [Santa Fé).

The frequency and distribution by collection area, and
by animal host, for all serotypes of Salmanedla and Arezona
that were isolated are given in Tables IV and V, respec-
tively. OF the 18 enterie bacterial pathogens recovered, 15
were Salvemedla, two were Arizong and one was Edwardsiedla,
a newly recognized species apparently associated with diar-
rhea in human beings " The predomman pathogen was
Salmonelln entevitiehis ser Sandiego: 1t was the only serotype
recovered from rodents as well as from marsupials.

Discussion

The results of the present study not only demonstrated
for the Arst time the solation of Safmonella, Edwardsredla and
Arezone from wild Panamdédnian rodents and marsupials, but
revealed a variety of bacterial serotypes present among some
of the more coonmon wild mammals in this remote arca
of Panamd,

Although this imvestigation was undertaken over a shor
period of time (four monthsi, we feel that the resulting
information contributes 10 our general knowledge of the
enterie pathogens for this region of Panaméa.
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Satmonella and Arizona infections in wild animal popula-
tions may contribute to the hazards of health in villages
and communities in the Darién Province of Panami. Such
animals mav be important syvmptomless carriers of diarrhea
producing organisms and probably form a reservoir of in-
fection for man and for other wild animals. This may prove
impaortant with the opening of the Darién region to agricul-
ture and to setthoge of the human population who are be-
ginning o migrate from other areas of Panama. Further-
more, should a sea-level canal be consiruceed along Rowre
17, adequate measures for the prévention and contral of
diarrheal diseases wrmong the work Torce and inhabitanes
of the region must be implemented 1n order to reduce the
opportunities for exposure to enteric pathogens.

The presence of diarrhea-producing agents such as Sai-
mumellae in rodents and marsupials may be of public healih
importance in Darién, through fecal contamination of foad
and water or direct contact of rodents with man and other
animals. The chronically inadequate sanitation that pre-
vails in the villages and communities of this region is an
impartant contributing factor that mav favor the trans-
mission of diarrheal disense,

This investigation, like the two previous ones, ™ confiem
the endemicity of enterobacterial pathogens in the region
under study. A low order of infection or of exposure of
Salmonella was demonstrated among personnel engaged in
canal studies along Route 17; Stgella and Edwardsella also
were iselated, but Sadmonedia was the commonest,” The sero-
tvpes of 8. enferitidis represented in the solations included
ser Flint, ser Miami, and ser Sandiego. These same serotypes,
as well as others, were solated fram rodents and marsupials
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TABLE 1l

INCIDENCE OF ENTEROBACTERIAL PATHOGENS AMONG SMALL
PANAMANIAN ANIMALS COLLECTED ALONG ROUTE 17
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in the present study {Table IV) provide addinonal evidence
of the importance of enteric bacteria in the local inhabin-
amts, who live in scattered communities throughout the
jungle and in close proximity to the wild animal popula-
tions of the forest,

Because the distribution of Safmaensflae in man is inextri-
ably linked with that in the animal population of man's
environment,' salmonellosis is more frequently transmitted
from animals 10 man than from man 10 man.'® In devel-
oped communities, poultry and other domestic. animals
appear to be the principal reservoir of most of the Salmonella
infections in man, except those infections by 5 tpphe S
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TABLE iii

INCIDENCE OF ENTERDBACTERIAL PATHOGENS 1IN RODENTS AND
MARSUPIALS BY LOCALITY

Amimal Hosi A Niu Exam No, Posttive  Per Cent
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enteritides bioser Paratyphi—A and 8 enteritidis ser Para-
tvphi-B. But in remote rural and jungle communities, where
there are few domestic animals, the wild animal fauna may
constitute the important reservoir for Safmenelia and for
Anizuna, from which man and his domestic animals can be
infected or from which his food can become contaminated.
Several species of amphibians and repiiles widely distrib-
uted in Panamd have already been found infected by a
variety of Safmanella serotypes, many of which have been
mplicated in salmonellosis and diarrheal diseases in man
in rural Panamd.” The various species of rodents and opos-
sums studied in the present investigation oceur throughout
Panama in high population densities. The fact that they
harbor enteric pathogens merits attention as potential im-
portant reservoir and carriers of these organisms.

Summary

Enteric bacteria pathogenic to man were sought n a
total of 528 ammals representing various genera of rats,
opossums, bats, birds, and other small animals. Animals

TABLE IV
FREQUENCY AND DISTRIBUTION OF BACTERIAL PATHOGENS ISOLATED
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TABLE V

FREQUEMCY AND HOST DISTRIBUTION OF BACTERIAL PATHOGENS 1N
ANIMALS CAUGHT ALOMNG ROUTE 17

Nu

Spectes and Serolype
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were collected in various habitats along proposed sea-level
canal route in castern Panama,

Ten (3.1 per cent) of 318 rats yielded Safmonedla or Arizann
organisms and, of the 109 opossums collected in various
localities, eight (7.3 per cent) were positive for Safmenelln,
Arzong, or Edwardsiefla; In contrast, none of 87 bats nor of
14 other birds and mammals sampled vielded enteric path-
ogens,

The incidence varied from zero to 6.3 per cent in rodents,
with the highest incidence of infection {65 per cent) ab-
served in Orpzomyys falamanca (rice rat), In the marsupials,
it varied between zero and |3 per cent, and the infection
rate was highest (13.0 per cent) in LDedelphis marsngiales (com-
mon opossum}. Eight Safmonella serotypes, two Arizona sero-
tvpes, and one Ldwardsiella were recovered. The predomi-
nant pathogen was Salmonella enteritidis ser Sandiego and was
isolated from rodents as well as from marsupials. Three of
the serotypes of 8 emteratides (ser Flint, ser Miami, and ser
Sandiego) and Edwardsella, solated from the rodents and
marsupials, have been implicated i human salmonellosis
among personnel engaged in the feasibility studies for the
proposed canal.
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