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A review of bats as carriers of organisms which are
capable of infecting man or domestic animals
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C. J. MariNkerrk and E. S. Grose

With 1 table

Resumen

Se hace una revisién de todos los microorganismos o parésitos reportados
de los murciélagos, los cuales pueden infectar al hombre o a los animales
domésticos.

Los resultados obtenidos por los autores a partir del examen de cerca de
20.000 murciélagos colombianos son incluidos. Las referencias que muestran
infecciones experimentales de murciélagos con organismos patégenos para e
hombre o los animales domésticos también son mencionadas.

Todos los Arbovirus, Salmonella, Spirochaeta, y Leptospira evidenciados
en los murciélagos se incluyen en la lista, debido a que ellos son considerados
patogenos potenciales, o por que los anticuerpos contra estos microorganismos,
pueden ocurrir en el hombre o los animales domésticos.

Summary

A revision of the literature was made concerning the microorganisms and
parasites recovered from bats which may infect man or domestic animals. The
microorganisms and parasites recovered from 20,600 colombian bats, examined
by the authors, are included.

References regarding experimental infections of bats which organisms
pathogenic for man or domestic animals are also reported. The Arbo viruses
Salmonella spp., Spirochaeta spp., Leptospira spp. reported from bats have been
listed, because they are considered to be potential pathogens, or because anti-
bodies against these microorganisms can be expected to occur in man or in
domestic animals.

Zusammenfassung
In einer Ubersicht werden alle bei Fledermiusen auftretenden Mikroorganis-

men und Parasiten zusammengestellt, die bekannterweise Menschen, Haustiere
oder Nutzvieh infizieren kdnnen.
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Die von den Verf. auf Grund von ca. 20000 untersuchten Fledermiusen
erhaltenen Ergebnisse werden angegeben. Ebenfalls wird hingewiesen auf kiinst-
liche Infektionen von Fledermiusen mit Organismen, die pathogen fiir den
Menschen oder Haustiere sein koénnen.

Alle Arten von Arbovirus, Salmonella, Spirochaeta und Leptospira, die aus
Fledermiusen isoliert wurden, sind in die Liste aufgenommen, da sie entweder
als potenzielle Krankheitserreger angesechen werden oder weil die Antikdrper
gegen diese Mikroorganismen im Menschen, in Haustieren oder Nutzvieh auf-
treten konnen.

Introduction

Bats have been a topic of discussion and speculation for centuries.
Are the old rtales true? Are bats really bearers of bad luck and disease?
Because bats are the most numerous of all tropical mammals, and
because their habits are so diverse, especially in regard to the food they
eat, a study of bats is of importance.

FERNANDEZ DE OvVIEDO wrote in 1514 “Many christians died until
they learned from the indians how to cauterize the wounds inflicted by
the vampire bats”; and in 1527 MoriNa Souis in his reports on the
conquest of Yucatdn described how thousands of bats attacked the men.
In 1911 Carint proved that the “Peste de Cadeiras” of cattle in the
south of Brazil was due to rabies transmitted by bats. Since then
hundreds of articles regarding the transmission of rabies by bats have
been published. Extensive information on bat rabies has been published
by CoNsTANTINE (1967).

Recently it was reported that the rabies virus can be transmitted by
air from bats to man (CoNSTANTINE 1967) and that bats harbor Arbo
viruses, fungi, bacteria and protozoa which are capable of infecting man
and domestic animals. Bats are also used as laboratory animals in the
study of Arbo viruses. The authors found in their study of colombian
bats that these mammals carry many pathogens like parasites and fungi,
and that the role of bats in the transmission of these organisms should
not be underestimated. ConsTANTINE (1970) emphasized that the
mobility of migratory bats is remarkable, and that they may transport
pathogens between various continents.

The purpose of this publication is to review the literature pertaining
to the microorganisms and parasites reported from bats which might
infect man and/or domestic animals. Because the number of publications
on the subject is too large, literature references have been limited to
the first publications, to the latest review articles and to those articles
giving major details, Naturally, the selection was the author’s opinion,
and it is not intended to underestimate the work of articles not
mentioned, however, due to the volume literature (over 850 literature
references) encountered on the subject, certain restrictions were necessary.
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Methods

A complete literature review was made to find publications per-
taining to microorganisms and parasites found in bats which may infect
man or domestic animals. Also included are the results obtained by the
authors from the examination of 20,600 colombina bats for the presence
of microorganisms and parasites.

Arbo and L.CM.-like viruses recovered from bats are included in
this study even though some have not been prevert to cause disease,
antibodies against these viruses can be expected to occur in man and/or
domestic animals. Isolates from bats of Leptospira spp., Salmonella spp.
and Spirochaeta (Borrelia spp.) are reported because they are either
considered to be pathogens or potential pathogens. The finding of anti-
bodies against an organism almost always signifies past or present
infection, and therefore, these results are included in the table. Results
regarding experimental infection of bats or of bat tissue cultures are also
included because it is possible that bats would be susceptible to these
infections under suitable natural conditions.

The numerous bat parasites which are considered not capable of
infecting man or domestic animals, the parasites of laboratory and wild
mammals reported from bats, doubtful pathogens like Bartonella
rochalima, Grabamella sp., etc. and the many ectoparasites of bats, are
not included due to the fact that they are apparently not potential
pathogens.

Domestic animals includes the following: bovines (Bos spp., and
Bubalus spp.), camelines, cat, dog, equines (except zebras), goat, pig,
reindeer, sheep, and domesticated dudk, fowl, goose, and turkey.

The numerous microorganisms isolated in past times from bat guano
and caves inhabited by bats are not included. Questionable diseases
transmitted from bat to man like “ethiopian bat sickness” of RizoTTI
(112) were omitted.

Results

About 140 different taxa of microorganisms and parasites which
might infect man or domestic animals were recorded from bats under
natural or experimental conditions and are presented in Table I.

It should be realized that all of the organisms mentioned will not
produce symptoms when man or domestic animals become infected, for
example, Trypanosoma rangeli does not produce symptoms in
vertebrates.

The question marks in Table 1 indicate that no proof could be found
in the literature that the organism may infect man or domestic animals,
but that there is reason to believe that the organisms may do so under
certain conditions.
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Discussion

Because approximately half of the communicable diseases of man
are Zoonoses it is logical to include both man and domestic animals in
relation to the role that bats may play as a reservoir, intermediate host,
vector or experimental animal for the organisms mentioned in the table.

KLrTe (1965) showed that the food transit time of certain bats was
less than 15 minutes and that they defecate about 60 times per day.
Until recently, it was thought that bats were either insectivorous,
frugivorous or hematophagous, but some investigators (ARATA et al.
1966) showed that the diet of various species is much more varied.

The contact that bats have directly or indirectly with man and
domestic animals is much more frequent than formerly thought. For
example many hematophagous arthropods such as mosquitos, ticks
(PavsLOvsKY 1966) and cone-nosed bugs (BARRETTO 1968, FREITAS et al.
1960) feed on bats, domestic animals and man. Numerous species of bats
shelter in human dwellings and even more species are peridomestic at
night. The water, fruits and other crops used by animals and man, are
frequently contaminated with feces of bats. Virologists think that bats
might well serve as reservoirs for certain viruses during the time arthro-
pod vector population is scarce, such as during winter and dry seasons,
The contact of vampire bats with animals and man is well known. Due
to the close proximity which bats often have with man and domestic ani-
mals it seems possible that they might play an important role in the
epidemiology and transmission of some diseases.

Since the first isolation of Histoplasma capsulatum from bats in
Panami by Kuite & Digrks (1965) and in Colombia by MARINKELLE
& Grose (1965), many more isolations have been reported from more
than 30 species of bats in five different countries. Trypanosoma cruzi
seems to be common in bats (MARINKELLE 1966) and can be transmitted
to man or domestic animals by triatomid bugs. Sporotrichum schenckii
first reported from bats by Grose & MARINKELLE (1966) has been
shown to occur frequently in these nammals (GrRoOSE & MARINKELLE) as
well as in cattle, horses and man.

An interesting finding is that the majority of Arbo viruses recorded
from bats belong to CasaL’s group B. It may be possible that the
neutralizing antibodies of certain B viruses reported from bats by
several authors are heterologous, due to the fact that some of the
neutralizing antibodies produced by the host may be caused by infection
with other group B viruses.

Only in recent years considerable interest has been created in exa-
mining bats for microorganisms other than viruses, and the results of
these investigations have proven that these mammals harbor a large
variety of pathogenic microorganisms.
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