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Abstract
Bats are the only flying mammals that carry multiple pathogens, such as the SARS-CoV-2. As a
consequent of fear of the zoonotic origin of SARS-CoV-2, there is an adverse reaction in multiple
countries against these animals. Bats contribute with arthropod control and pollination, among other
positive roles of these animals.
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Introduction
For decades it has been discussed the
fragility of human life. That is directly related to the
environmental changes and the human population
interaction in their daily lives, generating
interdependencies between the ecosystem
and individuals in ecotones 1. In this context,
zoonotic diseases could be generated, emerging,
or reemerging2,3, as has been the case of the
Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2)4. Multiple pathogens and associated
diseases may originate from animals and quickly
be transmitted to humans, especially in rural areas,
causing significant damage and burden5. Multiple
sociocultural factors also may interplay.
Coronaviruses
Among the known zoonotic diseases,
coronaviruses are included 6. The viruses included
in the Orthocoronavirinae subfamily, have
appeared at different times in the 21st century
7
. They originated in China and Saudi Arabia: the
SARS-CoV, in late 2002, the Middle East Respiratory

Syndrome (MERS-CoV) in 2012, and the SARSCoV-2, causing the Coronavirus Disease 2019
(COVID-19), in 2020. These viruses are constantly
evolving, and their primary carrier or natural host
is the bat8.
In late 2019, the emergence of the
SARS-COV-2 occurred in China9, but probably
was circulating in wildlife for months or years. It
is suspected to SARS-CoV-2 has originated from
bats in the wildlife areas that provide of wild
animals to the wet markets of Wuhan. Wild species
found there included birds, snakes, groundhogs,
shellfishes, among others. The commerce and the
interaction with their fluids, such as blood and
secretions, dead bodies, facilitated the spread of
these viruses to humans, later globally distributed
by international air travel, crossing borders and
affecting the daily life of the communities, as
well as also pressing genomic divergence in the
interaction with humans in multiple continents
10
(Fig. 1). That led to a pandemic, declared by
the World Health Organization, that up to April

Fig. 1. Bat interactions, selected associated diseases, and the potential spillover to humans in the context of
anthropogenic landscape changes and other related environmental and social factors
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28, 2020, have caused over 3.1 million cases
worldwide, with multiple implications.
Because of the general perception
that bats are responsible for the origin of this
pandemic, human populations have generated
prejudices about them, leaving aside the fact
that man has invaded and destroyed spaces
where they commonly coexist, concerning these
viruses without affecting other species. As a result,
animals have been forced to closer contact with
humans, turning harmless their microbes into a
public health threat4,9,10.
The invasion, of man in these spaces, is
aimed at the commercialization of wild species
used for the consumption and production of
traditional medicine, mainly in China, but posing
a risk for the spread of the SARS-CoV-211 (Figure
1). Moreover, news that label the bat as “guilty” of
this outbreak, have generated aggressive human
behavior against these mammals, for fear of being
infected by the virus, due to the disinformation
that exists in some territories. That has led to the
people of some countries to burn them.
Other Zoonotic Diseases from Bats
Bats are the most widely distributed
and abundant mammals after rodents and
represent around one-fifth of the total mammalian
population on the earth with more than 1,200
species. Bats play a critical role in a wide range of
ecological events like pollination, insect control,
seed dispersion, redistribution, and transfer of
essential nutrients and are considered as an
indicator of environmental health. Even though
bats have been proven to be reservoirs of some
human and animal viruses such as Rabies,
Nipah, Ebola, Coronavirus, among others2,12, it is
essential to recognize the central role they play in
ecosystems 13.
Role of Bats in Nature
The existence of bats is crucial for
the well-being of human society, but they are
continuously being threatened by habitat loss,
climate change, persecution, and hunting. Bats are
the only flying mammals that exist on earth and
belong to the order Chiroptera which has been
classified into two suborders (Megachiroptera
and Microchiroptera) 14. Megachiroptera feeds
on plants, nectar, pollen, fruits, and seeds,
allowing the diversification and maintenance
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of approximately 800 species of plants such as
Agavaceae, Cactaceae, Leguminosae, because
pollination can only be carried out by bats because
their anatomical structures have the conditions to
extract the nectar while the flower impregnates
with pollen. Furthermore, they are responsible
for regenerating trees and forests because they
disperse two to eight times more seeds than
birds15.
The suborder Microchiroptera,
mainly feed on insects, small mammals, and
blood. However, some species of bats such as
bloodsuckers can generate diseases at livestock
production. Most of these animals facilitate the
control of arthropod vectors, associated to viral
diseases such as Zika or damaging crops such as
corn and cotton, since a bat can consume 150%
of its body weight in insects every night, being the
only mammals that can naturally eliminate large
amounts of them in a single night15.
Bats differ from many other sylvatic
reservoirs in their biologic properties like diverse
and unique lifestyles, ability to fly, highly gregarious
and crowded roosting behavior, extreme longevity,
long lifespans, colossal population size, hibernation,
seasonal migrations, and low fecundity rates. For
a better understanding of the viral zoonoses
and role of bats in the circulation of viruses with
great zoonotic potential, epidemiologists and
researchers must pay attention to the ecology
and biology of bats. A thorough investigation of
immune mechanisms of bats is necessary to reveal
the reasons why bats are such efficient reservoir
hosts.
Conclusion
Finally, taking into account a global
scenario, it is vital to generate studies and
education tools that contribute to reducing
myths and strengthening the importance of bats
in the ecosystems. Bats are significant for the
environment impacting positively many economic
and social aspects of human life, as mentioned,
e.g. a natural biological control of arthropods,
lowering the costs of production of crops and
acquisition of related diseases.
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