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Zoonotic diseases have shaped the life of hu-
man beings during centuries. Particularly the 

dynamics and changes over time make the differ-
ence in the occurrence, emergence and re-emer-
gence of such conditions. Pathogen transmission 
from a vertebrate animal to a human, also known 
as zoonotic spillover, represents a global public 
health burden, which while associated with mul-
tiple outbreaks, still remains a poorly understood 
phenomenon [1]. Zoonotic spillover requires a 
blend of several factors to ignite, including the 
ecological, epidemiological and behavioral de-
terminants of pathogen exposure, and the with-
in-human intrinsic factors that affect susceptibili-
ty to infection, as well as nutritional and cultural 
factors, associated with foodborne zoonotic dis-
eases [1, 2].
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Coronaviruses (CoV) have been previously on the 
spotlight of this discussion [3, 4]. They can infect 
the respiratory, gastrointestinal, hepatic and cen-
tral nervous system tracts of man, cattle, birds, 
bats, rodents and various other wild animals (Fig-
ure 1) [5, 6]. Coronaviruses, like influenza virus-
es, circulate in nature in various animal species. 
Alpha-coronaviruses and beta-coronaviruses can 
infect mammals and gamma-coronaviruses and 
delta-coronaviruses tend to infect birds, but some 
of them can also be transmitted to mammals [5]. 
These zoonotic viruses, were not considered to be 
highly pathogenic to humans until the outbreak 
of severe acute respiratory syndrome (SARS-CoV) 
in 2002 and 2003 in Guangdong province, China, 
as the coronaviruses that circulated before that 
time in humans mostly caused mild infections in 
immunocompetent people. Ten years after SARS, 
another highly pathogenic coronavirus, Middle 
East respiratory syndrome coronavirus (MERS-
CoV) emerged in Middle Eastern countries [7]. In 
both cases, wild animals, such as bats, were in-
criminated as natural host of these viruses, which 
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have also spilled over to humans, using as main 
intermediate hosts, civets and camels, respective-
ly (Figure 1).
Although still preliminary, current data suggest 
that bats are the most probable initial source of 
the current 2019 novel CoV (2019nCoV) outbreak, 
that begun on December 2019 in Wuhan, China, 
apparently spreading from a “wet market” to 
multiple cities and provinces in China [5, 6, 8]. In 
addition, the virus has crossed borders affecting 
now three other continents through international 
travel [8-10]. In that market, local health authori-
ties (Figure 1) initially reported exposure to wild 
animals as well as seafood. However, intermedi-
ate hosts are still under scrutiny, deserving more 
detailed field studies assessing infection and se-
roprevalence against this 2019nCoV (Figure 1). 
Transmission modes also require specific studies 
and dedicated attention. As it has been suggest-
ed, not only it is the likelihood of common close 
contacts interacting with animals - a not uncom-
mon scenario in such type of markets - but also 
the possibility of foodborne transmission from 
animal derived matter which has recently been 
highlighted to influence the current epidemic 
(Figure 1). Given that 2019nCoV spillover events 

are not resulting in self-limited cases, as occurs 
for example, with rabies, anthrax, histoplasmo-
sis or hidatidosis, which usually result in no fur-
ther human-to-human transmission; humans do 
appear to be intimately linked as key actors of 
the current outbreak. In support of this, is the 
ever-increasing trend of cases suggesting the vi-
rus is being able to be transmitted by humans, 
produce secondary cases, and establish limited 
chains of transmission. This may lead in an ad-
aptation to human hosts and their potential role 
as new stable reservoirs. These are some of the 
initial thoughts and questions deriving from the 
emerging 2019nCoV, that prompt establishing 
comparisons with SARS-CoV and MERS-CoV 
(Figure 1), to other beta-coronaviruses that share 
similar animal natural and intermediate hosts 
as well the possibility to establish human-to-hu-
man transmission.
A similar scenario is also seen in Asia, with Ni-
pah and Hendra viruses carried by bats which 
affect pigs, horses and humans, while exhibiting 
interspecies transmission and human to human 
transmission, albeit with lesser spreading ca-
pacity [11]. Paramyxoviruses, filoviruses (such 
as Ebola), reoviruses, and lyssaviruses (such as 

Figure 1 - Potential 
animal origins of human 

coronaviruses.
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rabies), among other virus, can also originate 
from other species of Chiroptera [8-12]. Even 
dengue and other arboviruses, have been re-
ported to be carried by bats [13]. Zoonotic spill-
over from flying mammals is especially impor-
tant in Asia, but has also been reported in other 
continents [12, 13]. In addition to human-to-hu-
man transmission, which would be of utmost 
relevance particularly in imported cases at the 
origin of the outbreak, food-borne transmission 
should be also be considered a latent possibility 
(Figure 1).
An important frontier in research on zoonot-
ic spillover is to understand the functional and 
quantitative links among the determinants of 
spillover, which are multiple and diverse and 
not necessarily constantly present in the re-
quired spatio-temporal overlap between them 
and human exposure in susceptible hosts, to 
make possible these events [1]. If asymptomatic 
infections occurred, as has been suggested, this 
would add more complexity to the understand-
ing of the transmission dynamics in this context.
This epidemic of 2019nCoV, already reaching 
more than 8,200 cases to date (end of January 
2020) (>90% in China), will not be the last one 
linked to zoonotic spillover events. Yet, it should 
be seen as a good opportunity to assess again the 
impact of these phenomena and the importance 
to understand needs for reaching a One Health 
approach, and the relevance of interactions be-
tween environmental, animal and human health 
as key element for many emerging infectious 
diseases.

Funding: None.

Conflicts of Interest: None. 

n REFERENCES

[1] Plowright RK, Parrish CR, McCallum H, Hudson PJ, 
Ko AI, Graham AL, et al. Pathways to zoonotic spillo-
ver. Nat Rev Microbiol. 2017; 15 (8), 502-10.
[2] Iturriza-Gomara M, O’Brien SJ. Foodborne viral in-
fections. Curr Opin Infect Dis. 2016; 29 (5), 495-501.
[3] Al-Tawfiq JA, Zumla A, Memish ZA. Travel implica-
tions of emerging coronaviruses: SARS and MERS-CoV. 
Travel Med Infect Dis. 2014; 12 (5), 422-8.
[4] Wilder-Smith A. The severe acute respiratory syn-
drome: impact on travel and tourism. Travel Med Infect 
Dis. 2006; 4 (2), 53-60.
[5] Zhou P, Yang X-L, Wang X-G, et al. Discovery of a 
novel coronavirus associated with the recent pneumo-
nia outbreak in humans and its potential bat origin. bi-
oRxiv. 2020:2020.01.22.914952.
[6] Chen Y, Liu Q, Guo D. Coronaviruses: genome struc-
ture, replication, and pathogenesis. J Med Virol. 2020.
[7] Cui J, Li F, Shi ZL. Origin and evolution of pathogen-
ic coronaviruses. Nat Rev Microbiol. 2019; 17 (3), 181-92.
[8] Chan JF-W, Yuan S, Kok K-H, To KK-W, Chu H, Yang 
J, et al. A familial cluster of pneumonia associated with 
the 2019 novel coronavirus indicating person-to-person 
transmission: a study of a family cluster. The Lancet. 2020.
[9] Huang C, Wang Y, Li X, et al. Clinical features of pa-
tients infected with 2019 novel coronavirus in Wuhan, 
China. The Lancet. 2020.
[10] Zhu N, Zhang D, Wang W, et al. A Novel Corona-
virus from Patients with Pneumonia in China, 2019. N 
Engl J Med. 2020.
[11] Wang LF, Anderson DE. Viruses in bats and poten-
tial spillover to animals and humans. Curr Opin Virol. 
2019; 34: 79-89.
[12] Calderon A, Guzman C, Mattar S, Rodriguez V, 
Acosta A, Martinez C. Frugivorous bats in the Colom-
bian Caribbean region are reservoirs of the rabies virus. 
Ann Clin Microbiol Antimicrob. 2019; 18 (1), 11.
[13] Calderon A, Guzman C, Mattar S, Rodriguez V, 
Martinez C, Violet L, et al. Dengue Virus in Bats from 
Cordoba and Sucre, Colombia. Vector Borne Zoonotic 
Dis. 2019; 19 (10), 747-51.


