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Executive Summary

The emergence and worldwide spread of the COVID-19
pandemic has had an overwhelming effect on both human health
and the global economy. Understanding how this disease first arose
should be of critical concern to governments around the world.
Identifying, and addressing, the source of COVID-19 may be crucial
in preventing the next pandemic.

COVID-19 is caused by a virus, SARS-CoV-2, that probably
originated in bats. It is unlikely, however, that bats were directly
responsible for human infection.  Its transference to humans,
through an as yet unidentified intermediate host species, has been
linked to the sale of wild animals for human consumption in a wildlife
market in China. SARS-CoV, a very similar coronavirus responsible
for the outbreaks of Severe Acute Respiratory Syndrome (SARS)
from 2002 to 2004 which resulted in 774 human fatalities, also origi-
nated in bats and is known to have been transmitted to humans
through contact in another Chinese wildlife market with an inter-
mediate host species, the Himalayan palm civet (Paguma larvata).
Had wildlife markets, which were temporarily closed after the SARS
outbreak, remained closed, the COVID-19 pandemic might never
have occurred.

Animal-based diseases (zoonoses) account for an estimated
73% of all emerging infectious diseases affecting humans. Wildlife
markets of the type linked to both SARS and COVID-19, where many
species of wild animals are crowded together under unhygienic
and stressful conditions and frequently slaughtered on the premi-
ses, provide ideal circumstances for the spread of zoonoses. These
include diseases caused by coronaviruses transferred to humans
through a range of intermediate host species. Large-scale urban
wildlife markets in China are a recent phenomenon. Similar markets
are widespread in other eastern Asian countries, and the sale of wild
meat, with similar associated risks of disease, is widespread in many
other parts of the world.

China has already issued a decision banning further sales of
wild animals for human consumption, though the terms of the deci-
sion remain ambiguous. Humane Society International recommends
that all countries with wildlife markets (including those selling live
wild animals or their parts for food, pets, or other purposes) perma-
nently ban, or severely limit, wildlife trade, transport and consump-
tion. Any ban or limitation on wildlife trade should, based on the
evidence in this white paper, include permanent closure of wildlife
markets, particularly those selling wild mammals and birds (including
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those that are farmed, such as fur-bearing
animals, or captive-bred), the chief sources
of coronaviruses and other pathogens trans-
missible to humans.  This ban should also
apply to import, export and internal trans-
port of live wildlife or wildlife meat intended
for sale in wildlife markets.

Bans on wildlife markets can be put in
place immediately, and should be adopted by
all relevant governments as part of their stra-
tegy to reduce the likelihood of the emer-
gence of further pandemic diseases. We
also recommend that these bans be accom-
panied by support, including technical and
financial if needed, for former traders leaving
the markets, as well as country-appropriate
public education campaigns to reduce the
demand for wild animals sold as food. We
present survey evidence that buyers in China
and elsewhere are already likely to respond
favourably to such initiatives.

Introduction

The emergence and worldwide
spread' of a new and dangerous respiratory
disease, COVID-19, has had an overwhelming
effect on both human health? and the global
economy.? Understanding how this disease,
now characterized as a pandemic by the
World Health Organization, first arose should
be of critical concern to governments around
the world. Identifying, and addressing, the
source of COVID-19 may no longer be of use
in preventing its spread, but may be crucial in
preventing the next pandemic — and the les-
son of recent history is that, if we do not act,
the question is not whether another similar
pandemic will emerge, but when.

COVID-19 is caused by infection from
a coronaviruss The emergence of the virus
has been linked to the sale of wild animals for
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human consumption in a wildlife market in
China. It is not the first such disease. Eigh-
teen years ago, in 2002, Severe Acute Respi-
ratory Syndrome (SARS) spread around the
world. SARS, too, was caused by a coronavi-
rus — closely related to SARS-CoV-2¢ — that
first appeared in Chinese wildlife markets.
COVID-19 may have emerged because the
lessons of SARS were not heeded.

If the actions that should have been
taken worldwide in 2002 are not taken now,
and wildlife markets of the type that has
been the probable source of both SARS and
COVID-19 are not dealt with — and, as we
argue here, permanently closed — by gov-
ernments on a global scale, the emergence
of another coronavirus-based disease in the
future is a practical certainty.

The Emergence of COVID-19

COVID-19 was first reported, as four
unexplained cases of pneumonia, on 29 De-
cember 2019 in the city of Wuhan, Hubei
Province, China’ By 31 December the num-
ber of identified cases had risen to 27. Most
of the patients were stall workers at the Hua-
nan (Southern China) Seafood Wholesale
Market, in which one section reportedly sold,
in addition to seafood and other items, “ani-
mals such as birds (chickens, pheasants), bats,
hedgehogs, marmots, tiger frogs, and snakes,
as well as organs from rabbits and other an-
imals.”® The Wuhan Municipal Government
closed the market on 1 January 2020, and as
of this writing it has not reopened.

On 7 January 2020, the Chinese Cen-
ter for Disease Control and Prevention (China
CDC) officially announced that the outbreak
had been traced to a novel coronavirus.® On
26 January, China CDC announced™ further
that it had isolated the new virus (then re-
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ferred to as 2019-nCoV but now renamed
SARS-CoV-2) from 33 of 585 environmental
samples taken on 1 and 12 January at the
Wuhan market. Thirty-one of the 33 posi-
tive samples were collected from the west-
ern end of the market, where booths trad-
ing in wildlife were concentrated.

Despite some suggestions to the
contrary” (including outlandish, and de-
bunked,” conspiracy theories that proposed
that the virus was a bioweapon), genetic
studies have shown that SARS-CoV-2 almost
certainly originated in bats.® The questions
of the exact source of the virus, and the
pathway by which it was first transmitted to
humans, have, however, not been entirely
settled.* The virus, or some form of it, may
have been circulating in the human popula-
tion before the first reported cases. Some
patients, who apparently had contracted
the disease by the beginning of December,’
had no known association with the Wuhan
market.® The initial human infection may
have happened elsewhere, in November or
even earlier)” However, the market almost
certainly played a role in the subsequent
transmission of the disease, even if, as has
been suggested,”® it may have been first con-
taminated by a human victim who contract-
ed the virus from an animal elsewhere.”

As was the case with SARS (see next
section), the virus may not have been trans-
mitted directly from bats to humans. By late
December most of the bats in the Wuhan
area should have been hibernating. No bats
were being sold at the time in the Wuhan
market (it is unclear if bats were on sale
there earlier in the year). The virus is closely
related to coronaviruses found in bats (and
in particular to Bat/Yunnan/RaTG13 CoV, a
virus detected in Yunnan Province, China,
in the intermediate horseshoe bat (Rhinol-
ophus affinis)*®). However, it is not identical

to them. This suggests that SARS-CoV-2is a
new virus that arose through a recombina-
tion event — that is, an exchange of genetic
material between a bat virus and a similar
virus from another animal species. Recom-
bination events occur frequently in coro-
naviruses,” and the same process probably
occurred during the evolution of SARS.?
The recombinant virus probably reached
humans via transmission from the second
species, which was first infected by the bat
coronavirus and subsequently served as an
intermediate source for human infection.?

This intermediate source has not
been identified. It has been suggested that
it may have been a pangolin (Manis sp.),
though the scientific evidence for this is still
in dispute.”® Pangolins are the most heavily
trafficked mammals in the world, and have
been repeatedly smuggled into China where
they are valued for food and supposed me-
dicinal purposes. Coronaviruses related
to SARS-CoV-2 have been identified from
smuggled Sunda pangolins (Manis javani-
ca) seized in southern China.*® A study¥ of
amino-acid sequences in coronavirus S-pro-
teins (the proteins that form the distinctive
crown-like spikes on the viral surface, and
are apparently crucial for transmission be-
tween species) showed that the S-proteins
in the new virus are extremely similar to
those in coronaviruses found in pangolins. It
is still not clear, however, whether pangolins
are intermediate hosts of SARS-CoV-2 or
natural carriers of a closely-related corona-
virus, or whether the pangolin coronavirus,
whatever its origin, might be transmissible
to humans.?®

Whatever the precise route of the
transmission may have been, there seems
to be little question that the Wuhan market
played an important — and perhaps the pri-
mary — role as a common exposure point
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in the spread of COVID-19 to humans.”® The
recombination event could presumably not
have occurred unless the original bat coro-
navirus had had an opportunity to infect the
intermediate species, whether that species
was a pangolin or something else. Its best
opportunity to do so may have been in the
crowded and unsanitary conditions, such as
those the Wuhan market, that prevail where
wildlife is butchered and sold. (This could
have happened whether bats were actually
sold, or if they entered on their own and
defecated there®). Even if the new, recom-
binant coronavirus originated elsewhere,
the Wuhan market was a place where it
was amplified and spread.®' It was certainly
present in the western end of the market —
however it arrived there — by the beginning
of 2020.

The Lessons of SARS

We still have much to learnabout the
origin and spread of COVID-19. However,
the best way to understand the risk of a sim-
ilar pandemic disease occurring again may
be to consider the much-better-studied,
and extremely similar, case of SARS. SARS,
“the first known major pandemic caused by
a coronavirus,”® caused 774 deaths® and
cost the global economy more than US $50
billion in 2003 alone?* As a study in the New
England Journal of Medicine noted, “The
parallels between the two SARS viruses are
striking, including emergence from bats to
infect animals sold in live-animal markets,
allowing direct viral access to crowds of hu-
mans, which exponentially increases oppor-
tunities for host-switching.”*

Like COVID-19, SARS was first de-
tected in a patient suffering an unusual form
of pneumonia — in this case, in a 45-year-
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old man from Foshan, Guangdong Province,
China, who developed symptoms on 16 No-
vember 2002. According to a 2004 study?*,
“A high proportion (9/23, 39%) of early cas-
es were food handlers ... Of the nine early
cases in food handlers, seven were restau-
rant chefs working in township restaurants
(where a variety of animals were slaughtered
on the premises), one was a market produce
buyer for a restaurant, and one was a snake
seller in a produce market (where a variety
of live animals were offered for sale).”

It was realized early on¥ that SARS
was caused by a novel coronavirus, later
named SARS-CoV. It took longer to deter-
mine that the virus had an animal origin,*®
almost certainly through a live animal mar-
ket. A team of researchers taking samples
from a live animal market in Shenzhen in
April/May 2003 isolated viruses similar to
SARS-COV from six Himalayan palm civets
(Paguma larvata), a raccoon dog (Nyctereu-
tes procyonoides) and a Chinese ferret-bad-
ger (Melogale moschata). Five out of ten
civet dealers at the market were found to
have antibodies to the virus. The research-
ers concluded that “the markets provide a
venue for the animal SCoV-like viruses [i.e.
SARS-CoV-like viruses] to amplify and to
be transmitted to new hosts, including hu-
mans, and this is critically important from
the point of view of public health.”s®

In response, Chinese authorities
imposed “a temporary ban on the hunting,
sale, transportation and export of all wild
animals in southern China and also quaran-
tined all civets reared for human consump-
tion in many civet farms across the area.”#°
The Chinese government reportedly con-
fiscated 838,500 wild animals from markets
in Guangdong# The ban was, however,
lifted in August 2003, only to be followed
by a further outbreak of SARS in Decem-
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ber 2003 and January 2004. In response,
Guangdong provincial officials closed the
markets* again (though, again, only tempo-
rarily) and conducted a massive cull of palm
civets and other farm and market animals.
However, researchers later failed to detect
the coronavirus in wild or farmed civet pop-
ulations*. This failure suggested that civets,
like the pangolins implicated in the spread of
COVID-19, were only intermediate hosts for
the virus* and had likely become infected
either during transportation or after being
brought to market. As mentioned above the
civet virus likely arose by recombination, an
event that may have happened in 1995% or
later.#” The researchers who identified the
virus in civets at the Xinyuan Animal Mar-
ket in Guangdong noted that “It seems that
palm civets are extremely susceptible to
SARS-CoV and that the Xinyuan animal mar-
ket was likely the source of infection, where
the virus was amplified, circulated, excreted
though the respiratory and intestinal tracts
of palm civets, and subsequently dissemi-
nated to cause sporadic disease in humans,”
and concluded that “when SARS-CoV-like vi-
rus arrives at an animal market, the majority
of palm civets, if not all, will become infect-
ed, and that the virus will evolve rapidly in
animals to cause disease.”*®

The hunt for the original carrier —
the reservoir species — then expanded to
the wild, where a SARS-CoV-related virus
was discovered in Chinese horseshoe bats
(Rhinolophus sinicus) in Hong Kong.# Since
then, further evidence*® has supported the
conclusion that bats, and in particular horse-
shoe bats (Rhinolophidae), were the original
hosts for SARS-CoV. The closest amino acid
match to human and civet viruses was found
in the greater horseshoe bat (R. ferrumequi-
num). A five-year study of multiple spe-
cies of horseshoe bats roosting in a single

cave in Yunnan Province, China, identified
all of the building blocks of the SARS virus
in anal swabs and fecal samples taken from
the bats in the cave. The study, published in
2017, concluded that “While we cannot rule
out the possibility that similar gene pools of
SARSr-CoVs [SARS-related coronaviruses]
exist elsewhere, we have provided sufficient
evidence to conclude that SARS-CoV most
likely originated from horseshoe bats via re-
combination events among existing SARSr-
CoVs” Noting that other forms of the virus
were also circulating among bats in the re-
gion, the authors warned, prophetically, that
“the risk of spillover into people and emer-
gence of a disease similar to SARS is possi-
ble'

This was by no means the first warn-
ing that a new coronavirus disease could
emerge at any time. However, although mar-
ket closures “effectively ended™? the SARS
epidemic, the trade re-emerged and animals
that are known to carry coronaviruses, such
as civets, continued to be farmed and sold in
wildlife markets.® In the years since the first
outbreak of SARS, one team of researchers
after another has warned that controlling or
stopping the sale of wild animals in crowd-
ed markets was key to preventing another
SARS-like outbreak. The authors of a 2007
study** of SARS concluded that “The pres-
ence of a large reservoir of SARS-CoV-like
viruses in horseshoe bats, together with the
culture of eating exotic mammals in south-
ern China, is a time bomb. The possibility of
the reemergence of SARS and other novel
viruses from animals or laboratories and
therefore the need for preparedness should
not be ignored.”

Today, as COVID-19 continues to
spread around the world, the consequenc-
es of ignoring such warnings have become
plain to see.
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Bats and Disease

The scale of the problem raised by
COVID-19 goes well beyond the case of a
few wildlife markets in one country.® SARS
and COVID-19 are just two examples of zoo-
noses*® — diseases that have spread to hu-
man beings from other animal species. It
has been estimated* that zoonoses account
for 58% of all known human pathogens, and
for 73% of all emerging infectious diseases
affecting humans, including such serious ill-
nesses as HIV-AIDS and Ebola hemorrhagic
fever® A 2008 survey noted that “Patho-
gens associated with illegally traded wildlife
span the gamut of taxonomic origins, affect
most vertebrate taxa, and can jump species
barriers affecting wildlife, domestic animals
(e.g, Newcastle disease), and humans (e.g,
psittacosis, salmonellosis, retroviral infec-
tions).”s

Bats have been identified® as the
source for a wide range of zoonoses. Bats
areregarded as either delicacies or of medic-
inal value in a number of countries, particu-
larly in East and Southeast Asia, the Pacific
Islands and Sub-Saharan Africa including
Madagascar® In Ghana, straw-coloured
fruit bats (Eidolon helvum) are hunted in
large numbers (over 128,000 annually in the
south of the country alone) despite being
potential hosts for a number of pathogens
including the Ebola virus.®> The researchers
who first isolated SARS-like coronaviruses in
Chinese horseshoe bats noted that bats are
a “reservoir of emerging zoonotic viruses,
including rabies virus, lyssavirus, Hendra and
Nipah viruses, St. Louis encephalitis virus,
and fungi such as Histoplasma ... The feces
of bats (excrementum vespertilionis & BH
) are used in traditional Chinese medicine
... The Chinese and Manadonese populations
of Malaysia and Indonesia consider bat meat
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[to be] a delicacy. Many Chinese [people]
also believe that eating bat meat can cure
asthma, kidney ailments, and general mal-
aise.”® A global survey of bats as bushmeat
reported, with respect to bat consumption
in China, that “In some areas bats are rare-
ly consumed and always less so than other
bushmeat species. In southern China how-
ever, bat meat is traded locally and region-
ally; it appears on some restaurant menus
in Guangdong and Guangxi provinces, es-
pecially in Wuming County. Bats were seen
in markets during surveillance linked to the
SARS epidemic in 2003.7%4

In particular, bats in most of the 18
extant bat families are known repositories
for a wide array of coronaviruses.s In field
studies, coronaviruses have been found in
both fecal and respiratory samples from
bats of the genus Miniopterus, although
the bats themselves were asymptomatic.*
A study of thirteen species of bats in Hong
Kong detected eight different coronaviruses
in anal, but not in nasopharyngeal, swabs.®
A 2017 study®® identified bats “as the major
evolutionary reservoirs and ecological driv-
ers of CoV diversity.” This is partly because
bats, with over 9oo species, are themselves
highly diverse. Bat coronaviruses have been
identified on every continent but Antarcti-
ca, where bats do not occur.®

Bats are the putative source of four
of the known human coronaviruses, includ-
ing HCoV-229E, one of the viruses respon-
sible for the common cold.”° In addition to
SARS and COVID-19, bats appear to have
been the original source of Middle East Re-
spiratory Syndrome (MERS),”" a coronavirus
disease that emerged in the Middle East in
2012. MERS is thought to have spread to
humans through intermediate infection of
domestic dromedary camels in the Horn of
Africa,”? rather than through multi-species
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wildlife markets.

It may appear that simply banning
the sale and consumption of bats would
be sufficient to prevent further outbreaks.
There have already been misguided calls
to eliminate bat populations in the wake of
COVID-19. These must be resisted, and in-
formation about the critical ecosystem roles
that bats fulfill should be a part of public ed-
ucation programmes.”* Bats play an import-
ant ecological role,’# particularly in tropical
forests,> and are essential for the pollina-
tion of crops, such as durian.’® Bats are im-
portant controllers of insect pests, and their
value to agriculture in the United States
alone has been estimated at 22.9 billion USD
a year”” Noting that “The exaggeration of
bats’ negative traits without regard for their
positive ones could ultimately lead to their
needless and intentional elimination”, one
Wuhan-based researcher concerned about
negative image of bats in China following
the COVID-19 outbreak warned that “The
need for public education about bats, in-
cluding their positive and negative impacts,
is urgent and vital to their conservation.””®

Such views, in addition, ignore the
findings that in all three coronavirus-based
epidemics in this century — SARS, MERS
and COVID-19 — the infection was probably
passed to humans through an intermediate
species; that the intermediate host was a dif-
ferent mammal, only distantly related to the
others, in each case; that we do not know
when and how the infection of the interme-
diate species occurred; and that bats could
have transferred the virus without being
on sale in markets themselves. Any action
taken against wildlife markets that does not
apply to all mammal and bird species sold
there (as these taxa are the known hosts of
coronaviruses) risks missing the potential
intermediate host for the next epidemic.

Not all viruses are equally able to
adapt to a wide range of host species (that
is, to have a high host plasticity). This adapt-
ability is probably necessary for a virus to
transfer from a bat or some other reser-
voir species to an intermediate host. A 2015
study” found that viruses with high host
plasticity were more likely to be transmis-
sible from one human to another, and that
viruses transmitted to humans from places
that confined different species of animals
in close proximity were more likely to have
high host plasticity. In other words, the
kinds of viruses transmitted to humans in a
mixed-species market are more likely to be
able to infect other humans than are viruses
from other sources.

Intermediate hosts may, in fact, be
necessary for successful transfer of at least
some bat coronaviruses to human beings.
A 2008 study suggested that the SARS-re-
lated coronaviruses in bats may not be able
to infect humans directly, but may require
mutation of the spike protein in an inter-
mediate host before they can interact with
receptor enzymes in human tissue.** More
recently, other bat coronaviruses have been
identified that are able to infect human
cells.® However, this ability apparently var-
ies among bat coronaviruses and the iden-
tity of a future intermediate host for a new
coronavirus is impossible to predict. The
major focus of control should therefore be
on places where the greatest range of po-
tential intermediate host species is likely to
occur and where the greatest opportunity
exists for transfer of any viruses they may
carry to human recipients. Mixed-species
wildlife markets fit this description exactly.
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Wildlife Markets

Large-scale wildlife markets of the
type involved in the spread of SARS and
COVID-19 are a comparatively recent phe-
nomenon. Wildlife markets spread rapidly in
the 1990s as China increased in affluence.®
They cater, according to a survey®® pub-
lished in 2008, mostly to a young, well-ed-
ucated and recently affluent urban clientele
that sees the use of wild animals as a status
symbol and as part of a fashionable lifestyle.
More than 50% of wildlife consumers inter-
viewed for this study “said they consume
wildlife because they find the taste deli-
cious. Those who tried wild animals because
they felt they were rare represent 23.3%
of the surveyed, while 20.9% of people in-
dicated they tried wildlife out of curiosity.
Those who tried wild animals for nutritional
and nourishment purposes accounted for
19.3%.”

Another 2008 study noted that
“Wildlife is expensive (US$30 per kg, com-
pared to US$1 for chicken), and there is
evidence that demand and consumption
have increased in recent years as economic
conditions in China have improved. Why do
people eat wildlife? Usually it is for perceived
health benefits. For example, Paguma larva-
tais typically eaten in winter when fresh fruit
is often unavailable. It is believed that eating
the animal (also known colloquially as the
fruit fox or flower fox because of its dietary
preferences) provides the same health ben-
efits as eating fruit. In markets, wild-caught
P. larvata meat attracts a price premium be-
cause people believe it is more health-giving
and tastes better than its grain-fed farmed
counterpart.”s

A 2014 survey of markets in seven
cities in Guangdong and Guanxi provinc-
es documented sales of more than 7,000
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individuals of 97 animal species.*® The re-
searchers who first identified coronaviruses
in palm civets at the Xinyuan animal market
reported that “The zoological biodiversi-
ty of the Xinyuan animal market was large,
including live donkeys, calves, goats, sheep,
piglets, American minks, raccoon dogs,
farmed foxes, hog badgers, porcupines, nu-
tria, guinea pigs, rabbits, and birds. Animals
were presented in small wire cages piled
atop one another, which highly favors the
transmission of any pathogens present. The
mixing of wild and domestic animals of var-
ious species and geographic origins likely
further increased the probability of patho-
gen transmission.”®

The risk of transfer of infectious dis-
eases in such a market, already high due to
significant stress compromising the animals’
immune systems and because of the num-
ber of species being maintained in close
proximity to each other, is further increased
by often unhygienic conditions. ~ Wildlife
markets “are traditionally places that sold
dead and live animals out in the open and
where blood and other body fluids originat-
ing from different animal species represent
an exceptional source for the spread of in-
fectious diseases and the jump of species
barriers by pathogens.”®” Prior to govern-
ment action after the SARS outbreak, “ani-
mals were often housed together, exposed
to one another’s waste, and sometimes
even fed to one another. For a virus or bac-
teria capable of jumping between species,
the markets had provided the perfect place
to reproduce.”® One observer visiting the
wildlife market in Foshan City in March 2015
observed that “All of the animals are mixed
together in each stall. There was blood and
faeces everywhere. Some of the animals
looked quite sick, with the exception of the
goats. ... Shops seemed to specialize in hav-
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ing as large a variety as possible. Turtles and
snakes were mixed in with poultry, boars,
pigs, civets, nutria, bamboo rats, regular rats
(that looked particularly ill). .There were
6 civets in the market. One in a stall with
chickens, ducks, pigs, cats and snakes. Its fur
looked matted and dirty.”®

It is little wonder that the authors
of a review of SARS-CoV-2 concluded that
“live-animal markets such as in China could
provide chances to animal CoVs to get trans-
mitted to humans and these markets may
act as critical places for the origin® of nov-
el zoonotic pathogens and pose high public
health risks during an outbreak.”

Markets in other Asian countries
present similar problems. According to a
2005 review, the wildlife markets of Asia
“are a mixing bowl of domestic animals,
wildlife from near and far, and people. Most
often, sanitation and hygiene are very poor
to nonexistent, and both people and animals
are under a tremendous amount of stress,
lowering immuno-competency. Those in
the marketplace are handling live birds and
butchering others without any personal
protection and often live, eat, and sleep in
their shops amongst their animals for sale.
This serves as an excellent environment in
which pathogens can mutate and jump into
novel species”* Wild bird markets in Viet-
nam have been implicated in the spread
of the Highly Pathogenic Avian Influenza
(HPAI HgN1) virus.® Surveys of seven wild-
life markets in Lao PDR, where wildlife mar-
kets first appeared in the 1980s, between
2010 and 2013 identified mammals on sale
known to be capable of hosting 36 zoonot-
ic pathogens.®* A recent literature analysis
using TRAFFIC survey data from wild meat
restaurants, roadside stalls and markets in

Malaysia® identified 51 zoonotic pathogens
(16 viruses, 19 bacteria and 16 parasites) that
could be hosted by wild species found on
sale.

The Need for a Ban

If SARS, COVID-19 and other zoono-
ses, and the warnings that epidemiologists
have been issuing for years®® have taught us
anything, it should be that the existence of
wildlife markets in their current form — par-
ticularly the large, unhygienic, mixed-species
markets associated with both SARS and
COVID-19 — is a serious threat to human
health onaglobal scale. Thatis why Humane
Society International supports banning or
severely limiting all trade, transport and
consumption of wildlife, and why this paper
recommends that governments around the
world take immediate action to close wild-
life markets selling wild mammals and birds,
the chief sources of coronaviruses and oth-
er pathogens transmissible to humans, with-
in their borders. This ban should also apply
to import, export and internal transport of
live wildlife or wildlife meat intended for sale
in wildlife markets.

Closing wildlife markets is not the
only action that needs to be taken to pre-
vent another zoonotic disease from devel-
oping into a global pandemic.”” Medical and
veterinary practitioners have been urged to
adopt a “one health” approach that consid-
ers human and animal health as a single is-
sue.?® Calls to control the massive domestic
and international trade in wild animals for
food and medicine have been issued since
the emergence of SARS and even earli-
er®® Recently John Scanlon, former Secre-
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tary-General of the Convention on Interna-
tional Trade in Endangered Species of Wild
Fauna and Flora (CITES), has called™® for a
new global agreement on wildlife crime as
an essential step in preventing the spread
of future zoonoses, such as HIV AIDS, Ebola,
SARS, MERS and COVID-19.

Important as these measures are,
however, none of them can be put into place
immediately or have an immediate effect.
The most effective step that can be taken
right now, across the board and in every
applicable country in the world, is to shut
down markets that sell wild animals, particu-
larly mammals or birds that can be infected
by coronaviruses, whether captured in the
wild or farmed, for food or medicine or any
other purpose.

Closing markets is a strategy that is
known to work. In 2013, respiratory disease
experts in China noted, in reference to the
renewed outbreak of SARS in late 2003, that
“The strong enactment of Guangdong gov-
ernment against rearing, sales, slaughter and
transport of wildlife proved effective for the
crackdown of wildlife markets and spread
of SARS. Unfortunately, following remission
of epidemics, the wildlife markets resumed
to thrive, a consequence possibly stemming
from the lack of subsequent governance and
reduced public health awareness.”® Noting
that “the potential pathogenicity of SARS-
CoV mutants arisen from gene recombina-
tion should not be underestimated”, they
recommended that “Wildlife markets, in
conjunction with the personnel involving in
transaction, slaughter and transportation,
should be made illegal and are subjected to
punishment and serious warning. The laws
are strongly recommended to be enforced
periodically under stringent supervision.”

WILDLIFE

Some of the strongest calls for the
elimination of wildlife markets have come,
and are coming, from infectious disease ex-
perts within China. One recent study called
for, among other actions, “completely erad-
icating wildlife trading”** An open letter
from “a group of 19 prominent researchers
from the Chinese Academy of Sciences, the
Wuhan Institute of Virology and the nation’s
top universities,” issued in the wake of
COVID-19, called on the Chinese govern-
ment to ban “the illegal consumption of
wild animals*+ Chinese researchers have
called on their government to “seize this
opportunity and permanently ban wildlife
consumption,”® close loopholes in existing
laws and increase penalties for illegal activ-
ity, and provide financial support “to facili-
tate the transformation of the wildlife farm-
ing industry required by the ban, as well as
made available to help transition away from
the production of traditional Chinese medi-
cine°¢

On February 4, 2020, the Stand-
ing Committee of the Thirteenth National
People’s Congress issued an open-ended
“Complete Ban of lllegal Wildlife Trade and
the Elimination of the Unhealthy Habit of
Indiscriminate Wild Animal Meat Consump-
tion”’®” Among other things, this decision
bans “Hunting, trading or transporting for
meat terrestrial wild animals that grow and
reproduce naturally in the wild,)” and de-
crees that “lllegal business premises and
operations shall be shut down, sealed off
or ordered to close in accordance with the
law.” There have been criticisms'® that the
coverage of the ban is not always clear. We
believe that the ban should be expanded
to cover all potential coronavirus-carrying
mammals and birds, including those cur-
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rently excluded as ‘livestock’. At the mo-
ment the exempted animals even include
the raccoon dog, one of the species that is
known to have carried the SARS virus.

Enforcement of the ban remains an
issue. There are recent reports that wild-
life markets in some cities are still operat-
ing, or have reopened, despite the ban.'*®
However, the decision is welcome and, we
believe, necessary. We urge the Chinese
government to close any loopholes that the
decision may contain, and to make the ban
permanent. The example of SARS, which re-
emerged after a ban on wildlife markets was
lifted, should be good evidence that tempo-
rary closures will not do. Nonetheless, we
urge other all governments to follow China’s
example and ban all wildlife markets, and to
do so indefinitely.

There have been warnings that clos-
ing legal markets will not end the trade but
drive it underground." These warnings ig-
nore that fact that much of the trade is un-
derground already, and that banning wildlife
markets will likely reduce it.™ All pangolin
species, for example, are listed on Appendix
| of CITES, making any transfer of pangolins
across borders for sale in markets — legal or
illegal — already in violation of the law in ev-
ery, or almost every, country where it takes
place (noting that a few countries, such as
North Korea, remain out of CITES).

Critics argue that regulation, with
the imposition of hygiene standards and
other measures, would be a better way to
proceed. However, attempts to establish
well-regulated markets have failed in the
past. One of the largest, if not the largest,
wildlife wholesale markets in China was re-
located from Guangzhou to Taiping in 2006,
funded “by the Guangzhou City Forestry
Department, Conghua City Forestry Bureau,
and the Taiping Township Forestry Station

with an investment of RMB 30 million..The
purpose of the new market was to permit
the wholesale selling of licensed wildlife,
and it would be under strict inspection and
checks.” Despite these conditions, the mar-
ket reportedly became “a major centre for
illegal wildlife trade”, subject to repeated
raids and closures.™

Truly effective regulations would
take time and care to design and put into
place, which might not be effective in pre-
venting a disease that has yet to emerge.
Permanently enforcing them would require
a considerable investment of time and re-
sources, and would, as the experience of the
Taiping market strongly suggests, probably
be unsuccessful. If we are to avoid being
caught by the emergence of a new pandem-
ic, therefore, an immediate ban is an essen-
tial first step. Effective long-term measures,
appropriate to the socio-economic and cul-
tural realities in each country, can be putinto
place at a later date (bearing in mind, for ex-
ample, that bushmeat markets in Africa are
not identical to wildlife markets in China™
and may require a different approach).

Closing markets will undoubtedly
have an economic effect on market traders,
many of whom may have no other oppor-
tunities to earn income. Closures should
therefore be accompanied by remedial ac-
tions such as financial support for those
transitioning away from trading and training
for alternative livelihoods.™ The Decision
establishing the current ban in China states
that “Relevant local people’s governments
shall provide support and guidance to af-
fected farmers to help them change their
production and business activities, and pro-
vide them with compensation accordingly.”

It is not only national governments
that can take action to ban wildlife trade
and consumption. Shenzhen, China’s fourth
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largest city, will reportedly ban wildlife con-
sumption starting May 1, 2020, according to
a regulation passed by the Shenzhen Munic-
ipal People’s Congress, the city’s legislature.
A resolution of the Guangdong provincial
government stiffening punishments for
poaching, trading and consuming wildlife
will go into effect on the same day.™

Such measures may be welcomed
by the traders themselves. A survey of trad-
ers selling wildlife in markets in Indonesia
found that a number of those interviewed
felt that their limited education levels gave
them no other option, and some stated that
they would leave the business if alternatives
were available. None wanted their children
or grandchildren to continue trading rather
than pursuing their education and seeking
better opportunities.™

Public Support for a Ban

The best way to prevent further
black-market trade is to accompany any
ban in markets with a public education cam-
paign focused on the need to prevent new
diseases™ by reducing demand for wildlife
products. Campaigns will vary from country
to country as appropriate, but should be sci-
ence-based, respectful of local perceptions,
and should avoid unfairly singling out mi-
nority communities with particular dietary
preferences.”®

The potential for success of a prop-
erly-focused, country-appropriate cam-
paign is considerable. Consumers of wildlife
are already aware of the risks. A research
team surveying 1,596 rural residents in Yun-
nan, Guanxi and Guangdong districts in
southern China between 2015 and 2017 re-
ported™ that “When asked about animals
and disease transmission, more than half of

the study participants believed that animals
could spread disease (n=871, 56%) and were
worried about disease emergence from ani-
mals at wet [wildlife] markets (n=810, 52%).
Of those worried about disease emergence,
46% (n=370) purchased animals from wet
[wildlife] markets in the past 12 months.”

Support in China for closure of po-
tentially dangerous wildlife markets is al-
ready broader than critics may realize. A
belief that wildlife should be protected has
existed in China for some time. A 2008
survey found that “61.7% of Chinese urban
residents believe all wild animals should be
protected .. 52.6% think wild animals are
equal to human beings and both deserve
protection and respect ... [and] nearly 60%
of urban respondents think improved an-
imal welfare is related to societal develop-
ment.”'* 37.5% “hold that the sanctions im-
posed by law are not stern enough, which
is why the law does not truly play its role of
prohibiting unlawful behavior.”

An online survey, conducted from 15
December 2015 to 15 January 2016, assessed
2,238 Chinese millennials’ attitudes about
wildlife consumption and perceived health-
risks. It indicated “that although this popu-
lation is currently the primary driver of de-
mand for wildlife trade in China, it may also
be the most effectively targeted with cam-
paigns to educate about zoonotic emer-
gence from wildlife reservoirs” The sur-
vey report concluded that “Utilising social
networks as a means of distributing public
health or public service messages about the
health risks of wildlife trade and consump-
tion could yield positive results and begin to
effect change around consumption of wild-
life in China.”™

The opportunity to influence public
opinion in China (and elsewhere) may have
grown even greater with the emergence of

WILDLIFE MARKETS AND COVID-19



COVID-19. A telephone survey conducted
between 1 and 10 February 2020 in Shang-
hai and Wuhan found that “79.0% (403) of
respondents in Wuhan and 66.9% (335) of
respondents in Shanghai supported per-
manent closure of wet [wildlife] markets
(P<0.001).95% and 92% of respondents sup-
ported banning wild animal trade and quar-
antining Wuhan, and 75% were confident to-
wards containment measures. Females and
the more educated were more supportive
for the above containment measures.”s

China is not the only country in
which a public education programme could
influence buyer opinion. Wildlife consum-
ers surveyed at markets in Lao PDR in 2016
and 2017 “indicated they would stop con-
suming wildlife if they knew the animal was
near extinction (74% of respondents), if they
knew it could transmit a pathogen (71.5%),
and if they knew police would fine them
(92.5%).74 Their consumption of bushmeat
“was motivated by dietary preference and
tradition rather than nutritional needs.”

Results such as these suggest that
critics may be underestimating the willing-
ness of wildlife consumers — and in particu-
lar younger, more affluent and well-educated
consumers in China and elsewhere — to ac-
cept a total closure of wildlife markets in the
interest of protecting human health. Had
such action been taken years ago, COVID-19
might never have emerged. We should not
be afraid to do so now.

HUMANE SOCIETY INTERNATIONAL



Endnotes

1. Peng PWH, Ho PL, Hota SS. Outbreak of a new coronavirus: what anaesthetists should know. Br J An-
aesth. 2020;(xxx):1-5. doi:10.1016/j.bja.2020.02.008; 1. Rodriguez-Morales AJ, Bonilla-Aldana DK, Sah R. COVID-19,
an Emerging Coronavirus Infection : Current Scenario and Recent Developments - An Overview. J Pure Appl
Microbiol 14(1)6150. 2020;14(1650):1-9; see also World Health Organization. Coronavirus Disease 2019 (COVID-19)
Situation Report - 64.; 2020. doi:10.1001/jama.2020.2633. Updated reports at https:;//www.who.int/emergencies/
diseases/novel-coronavirus-2019/situation-reports.

2. Sahu KK, Mishra AK, Lal A. Comprehensive update on current outbreak of novel coronavirus infection
(2019-nCoV). Ann Transl Med. 2020;dx.doi.org(1):1-11. doi:10.21037/atm.2020.02.92

3. Coronavirus may cut global growth to 2% in early 2020 | Emerald Insight. https;//www.emerald.com/in-
sight/content/doi/10.1108/ OXAN-DB250564/full/html. Published February 10, 2020. Accessed March 29, 2020.

4. Rodriguez-Morales AJ, Bonilla-Aldana DK, Balbin-Ramon GJ, et al. History is repeating itself: Probable
zoonotic spillover as the cause of the 2019 novel coronavirus epidemic. Infez Med. 2020;28(1):3-5.

5. Chen'Y, Liu Q, Guo D. Emerging coronaviruses: Genome structure, replication, and pathogenesis. J Med
Virol. 2020;92(4):418-423. doi:10.1002/jmv.25681; Morse J. Coronaviruses. 2020, Michigan District Health Depart-
ment.

6. Ahmad T, Khan M, Haroon, et al. COVID-19: Zoonotic aspects. Travel Med Infect Dis. 2020;(Febru-
ary):101607. doi:10.1016/j.tmaid.2020.101607

7. Li Q, Guan X, Wu P, et al. Early Transmission Dynamics in Wuhan, China, of Novel Coronavirus-Infected
Pneumonia. N Engl J Med. 2020:1-9. doi:10.1056/nejmoa2001316

8. Ralph R, Lew J, Zeng T, et al. 2019-nCoV (Wuhan virus), a novel Coronavirus: Human-to-human transmis-
sion, travel-related cases, and vaccine readiness. J Infect Dev Ctries. 2020;14(1):3-17. doi:10.3855/jidc.12425

o.LiQetal, op.cit.

10. China detects large quantity of novel coronavirus at Wuhan seafood market. XinhuaNet. Retrieved 25
March 2020 from http://www.xinhuanet.com/english/2020-01/27/c_138735677.htm.

11. See, eg, Kim T. Transmission and Prevention of Wuhan Coronavirus Disease 2019 (COVID-19) During
Minimum Sunspot Number. Glob J Med Res F. 2019;20(3):13-33.

12. Andersen KG, Rambaut A, Lipkin WI, Holmes EC, Garry RF. The Proximal Origin of SARS-CoV-2. Nat
Med. 2020; doi:10.2106/JBJS.F.00094; Field M. Experts know the new coronavirus is not a bioweapon. They dis-
agree on whether it could have leaked from a research lab. Retrieved on 25 March 2020 from https;//thebulletin.
org/2020/o3/experts-know-the-new-coronavirus-is-not-a-bioweapon-they-disagree-on-whether-it-could-have-
leaked-from-a-research-lab/; Saey TH. No, the coronavirus wasn’t made in a lab, a genetic analysis shows | Sci-
ence News. https;//www.sciencenews.org/article/coronavirus-covid-19-not-human-made-lab-genetic-analysis-na-
ture?utm_source=digg. Published March 26, 2020. Accessed March 30, 2020.

13. Dong N, Yang X, Ye L, Chen K, Chan EW-C, Chen S. Genomic and protein structure modelling analysis
depicts the origin and pathogenicity of 2019-nCoV, a new coronavirus which caused a pneumonia outbreak in Wu-
han, China [version 2; awaiting peer review]. FiloooResearch. 2020;9. doi:10.12688/f1000research.22357.2

14. Andersen KG, Rambaut A, Lipkin WI, Holmes EC, Garry RF, op. cit.

15. El Zowalaty ME, Jarhult JD. From SARS to COVID-19: A previously unknown SARS-CoV-2 virus of
pandemic potential infecting humans - Call for a One Health approach. One Heal. 2020;9(February):100124.
doirio.1016/j.onehlt.2020.100124

16. Zhou D, Zhang P, Bao C, Zhang Y, Zhu N. Emerging Understanding of Etiology and Epidemiology of
the Novel Coronavirus (COVID-19) infection in Wuhan, China Daibing Zhou. Preprints. 2020;2020020283(Febru-
ary):1-12. doi:10.20944/preprints202002.0283.v1

17. Cheng ZJ, Shan J. 2019 Novel coronavirus: where we are and what we know. Infection.
2020;(0123456789). d0i:10.1007/515010-020-01401-Yy

18. Cohen J. New coronavirus threat galvanizes scientists. Science. 2020;367(6477):492-493. doi:10.1126/sci-

WILDLIFE MARKETS AND COVID-19 14


https://doi.org/10.1001/jama.2020.2633
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://doi.org/10.21037/atm.2020.02.92
https://www.emerald.com/insight/content/doi/10.1108/OXAN-DB250564/full/html
https://www.emerald.com/insight/content/doi/10.1108/OXAN-DB250564/full/html
https://doi.org/10.1002/jmv.25681
https://doi.org/10.1016/j.tmaid.2020.101607
https://doi.org/10.1056/nejmoa2001316
https://doi.org/10.3855/jidc.12425
http://www.xinhuanet.com/english/2020-01/27/c_138735677.htm
https://thebulletin.org/2020/03/experts-know-the-new-coronavirus-is-not-a-bioweapon-they-disagree-on-whether-it-could-have-leaked-from-a-research-lab/
https://thebulletin.org/2020/03/experts-know-the-new-coronavirus-is-not-a-bioweapon-they-disagree-on-whether-it-could-have-leaked-from-a-research-lab/
https://thebulletin.org/2020/03/experts-know-the-new-coronavirus-is-not-a-bioweapon-they-disagree-on-whether-it-could-have-leaked-from-a-research-lab/
https://www.sciencenews.org/article/coronavirus-covid-19-not-human-made-lab-genetic-analysis-nature?utm_source=digg
https://www.sciencenews.org/article/coronavirus-covid-19-not-human-made-lab-genetic-analysis-nature?utm_source=digg
https://doi.org/10.12688/f1000research.22357.2
https://doi.org/10.1016/j.onehlt.2020.100124
https://doi.org/10.1126/science.367.6477.492

ence.367.6477.492

19. Field M. op. cit.

20. Zhou P, Yang X, Wang X, et al. A pneumonia outbreak associated with a new coronavirus of probable
bat origin. Nature. 2020;579(January). doi:10.1038/541586-020-2012-7

21. Woo PCY, Wang M, Lau SKP, et al. Comparative Analysis of Twelve Genomes of Three Novel Group
2c and Group 2d Coronaviruses Reveals Unique Group and Subgroup Features. J Virol. 2007;81(4):1574-1585.
doi:10.1128/jvi.02182-06

22. Lau SKP, Feng Y, Chen H, et al. Severe Acute Respiratory Syndrome (SARS) Coronavirus ORF8 Pro-
tein Is Acquired from SARS-Related Coronavirus from Greater Horseshoe Bats through Recombination. J Virol.
2015;89(20):10532-10547. d0i:10.1128/jvi.01048-15

23. LU R, Zhao X, Li J, et al. Genomic characterisation and epidemiology of 2019 novel coronavirus: implica-
tions for virus origins and receptor binding. Lancet. 2020;395(10224):565-574. d0i:10.1016/S0140-6736(20)30251-8

24. Zhang C, Zheng W, Huang X, Bell EW, Zhou X, Zhang VY. Protein structure and sequence re-analysis of
2019-nCoV genome does not indicate snakes as its intermediate host or the unique similarity between its spike
protein insertions and HIV-1. 2020. doi:10.1021/acs.jproteome.oco0129

25. Liu P, Jiang J-Z, Wan X-F, et al. Are pangolins the intermediate host of the 2019 novel coronavirus
(2019-nCoV)? 2020. doi:doi.org/10.1101/20200218954628

26. Lam TT, Shum MH, Zhu H, et al. Identification of 2019-nCoV related coronaviruses in Malayan pango-
lins. Nature. 2020. doi:10.1038/541586-020-2169-0

27. Huang J-M, Jan SS, Wei |, Wan Y, Ouyang S. Evidence of the Recombinant Origin and Ongoing Mu-
tations in Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). bioRxiv Prepr. 2020; doi:doi.
0rg/10.101/2020.03.16.993816

28. Zhang T, Wu Q, Zhang Z. Probable pangolin origin of SARS-CoV-2 associated with the COVID-19 out-
break. Curr Biol. 2020;30:1-6. doi:10.1016/j.cub.2020.03.022

29. Bonilla-Aldana DK, Dhama K, Rodriguez-Morales AJ. Revisiting the One Health Approach in the Context
of COVID-19: A Look into the Ecology of this Emerging Disease. Adv Anim Vet Sci. 2020;8(3):234-237

30. Jalava K. First respiratory transmitted food borne outbreak? Int J Hyg Environ Health. 2020;226(Janu-
ary):113490. doi:10.1016/j.ijheh.2020.113490

31. Mackenzie JS, Smith DW. COVID-19: a novel zoonotic disease caused by a coronavirus from China : what
we know and what we don’t. Microbiol Aust. 2020;10.1071/MA:1-6.

32. Cheng VCC, Lau SKP, Woo PCY, Kwok YY. Severe acute respiratory syndrome coronavirus as an agent
of emerging and reemerging infection. Clin Microbiol Rev. 2007;20(4):660-694. doi:10.1128/CMR.00023-07

33. Cheng VCC, Lau SKP, Woo PCY, Kwok YY, op. cit.

34. Pearl MC. Wildlife Trade: Threat to Global Health. Ecohealth. 2004;1(2):111-112. d0i:10.1007/510393-004-
0081-y

35. Morens DM, Daszak P, Taubenberger JK. Escaping Pandora’s Box — Another Novel Coronavirus. N Engl
J Med. 2020;doi: 10.1056/NEJMp2002106

36. Xu RH, He JF, Evans MR, et al. Epidemiologic clues to SARS origin in China. Emerg Infect Dis.
2004;10(6):1030-1037. d0i:10.3201/eid1006.030852

37. Peiris JSM, Lai ST, Poon LLM, et al. Coronavirus as a possible cause of severe acute respiratory syn-
drome. Lancet. 2003;361(9366):1319-1325. d0i:10.1016/S0140-6736(03)13077-2

38. Saif LJ. Animal coronaviruses: What can they teach us about the severe acute respiratory syndrome?
OIE Rev Sci Tech. 2004;23(2):643-660. doi:10.20506/rst.23.2.1513

39. Guan Y, Zheng BJ, He YQ, et al. Isolation and characterization of viruses related to the SARS coronavi-
rus from animals in Southern China. Science (80-). 2003;302(5643):276-278. doi:10.1126/science.1087139

40. Bell D, Roberton S, Hunter PR. Animal origins of SARS coronavirus: Possible links with the international
trade in small carnivores. Philos Trans R Soc B Biol Sci. 2004;359(1447):1107-1114. d0i:10.1098/rstb.2004.1492

41. Cook RA. Emerging diseases at the interface of people, domestic animals and wildlife. The role of wild-

15 HUMANE SOCIETY INTERNATIONAL


https://doi.org/10.1126/science.367.6477.492
https://doi.org/10.1128/jvi.02182-06
https://doi.org/10.1128/jvi.01048-15
https://doi.org/10.1016/S0140-6736(20)30251-8
https://doi.org/10.1021/acs.jproteome.0c00129
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1101%2F2020.02.18.954628
http://dx.doi.org/10.1038/s41586-020-2169-0
http://doi.org/10.1101/2020.03.16.993816
http://doi.org/10.1101/2020.03.16.993816
https://doi.org/10.1016/j.cub.2020.03.022
https://doi.org/10.1016/j.ijheh.2020.113490
https://doi.org/10.1128/CMR.00023-07
https://doi.org/10.1007/s10393-004-0081-y
https://doi.org/10.1007/s10393-004-0081-y

life in our understanding of highly pathogenic avian influenza. Yale J Biol Med. 2005;78(5):343-353.

42. Zhong N. Management and prevention of SARS in China. In: Philosophical Transactions of the Royal
Society B: Biological Sciences. Vol 359. ; 2004:1115-1116. d0i:10.1098/rstb.2004.1491

43. Watts J. China culls wild animals to prevent new SARS threat. Lancet. 2004;363:134.

44. Kan B, Wang M, Jing H, et al. Molecular Evolution Analysis and Geographic Investigation of Severe
Acute Respiratory Syndrome Coronavirus-Like Virus in Palm Civets at an Animal Market and on Farms. J Virol.
2005;79(18):11892-11900. doi:10.1128/jvi.79.18.11892-11900.2005

45.Li W, Shi Z, Yu M, et al. Bats are natural reservoirs of SARS-like coronaviruses. Science (80-).
2005;310(5748):676-679. doi:10.1126/science.1118391

46. Lau SKP, Li KSM, Huang Y, et al. Ecoepidemiology and Complete Genome Comparison of Different
Strains of Severe Acute Respiratory Syndrome-Related Rhinolophus Bat Coronavirus in China Reveal Bats as a
Reservoir for Acute, Self-Limiting Infection That Allows Recombination Events. J Virol. 2010;84(6):2808-2819.
doio.1128/jvi.02219-09

47. Hon C-C, Lam T-Y, Shi Z-L, et al. Evidence of the Recombinant Origin of a Bat Severe Acute Respirato-
ry Syndrome (SARS)-Like Coronavirus and Its Implications on the Direct Ancestor of SARS Coronavirus. J Virol.
2008;82(4):1819-1826. d0i:10.1128/jvi.01926-07

48. Kan B, Wang M, Jing H, et al., op. cit.

49. Lau SKP, Woo PCY, Li KSM, et al. Severe acute respiratory syndrome coronavirus-like virus in Chinese
horseshoe bats. Proc Natl Acad Sci U S A. 2005;102(39):14040-14045. d0i:10.1073/pnas.0506735102

50. Lau SKP, Feng Y, Chen H, et al. op. cit.

51. Hu B, Zeng LP, Yang X Lou, et al. Discovery of a rich gene pool of bat SARS-related coronavirus-
es provides new insights into the origin of SARS coronavirus. PLoS Pathog. 2017;13(11):1-27. doi:10.1371/journal.
ppat.1006698

52. Xu RH, He JF, Evans MR, et al. op. cit.

53. Chmura AA. Evaluating Risks of Paramyxovirus and Coronavirus Emergence in China. 2017. PhD Thesis,
School of Life Sciences, Kingston University. Kingston-upon-Thames.

54. Cheng VCC, Lau SKP, Woo PCY, Kwok YY. Severe acute respiratory syndrome coronavirus as an agent
of emerging and reemerging infection. Clin Microbiol Rev. 2007;20(4):660-694. doi:10.1128/CMR.00023-07

55. Rodriguez-Morales AJ, Bonilla-Aldana DK, Balbin-Ramon GJ, et al. op. cit.

56. Bengis RG, Leighton FA, Fischer JR, Artois M, M&rner T, Tate CM. The role of wildlife in emerging
and re-emerging zoonoses. OIE Rev Sci Tech. 2004;23(2):497-511. d0i:10.20506/rst.23.2.1498; Chan JFW, To KKW,
Tse H, Jin DY, Yuen KY. Interspecies transmission and emergence of novel viruses: Lessons from bats and birds.
Trends Microbiol. 2013;21(10):544-555. doi:10.1016/j.tim.2013.05.005; Daszak P, Epstein JH, Kilpatrick AM, Aguirre
AA, Karesh WB, Cunningham AA. Collaborative research approaches to the role of wildlife in zoonotic disease
emergence. Curr Top Microbiol Immunol. 2007;315:463-475. doi:10.1007/978-3-540-70962-6_18; Kruse H, Kirkemo
AM, Handeland K. Wildlife as source of zoonotic infections. Emerg Infect Dis. 2004;10(12):2067-2072. d0i:10.3201/
eid1012.040707

57. Woolhouse MEJ, Gowtage-Sequeria S. Host range and emerging and reemerging pathogens. Emerg
Infect Dis. 2005;11(12):1842-1847. d0i:10.3201/eid1112.050997

58. Karesh WB, Cook RA, Bennett EL, Newcomb J. Wildlife trade and global disease emergence. Emerg
Infect Dis. 2005;11(7):1000-1002. d0i:10.3201/eid1107.050194

59. Gémez A, Aguirre AA. Infectious diseases and the illegal wildlife trade. In: Annals of the New York Acad-
emy of Sciences. Vol 1149. ; 2008:16-19. doi:10.1196/annals.1428.046

60. Bennett M. Bats and human emerging diseases. Epidemiol Infect. 2006;134(5):905-907. doi:10.1017/
S0950268806006674; Wang L-F, Cowled C,, eds. Bats and Viruses: A New Frontier of Emerging Infectious Diseas-
es. 2015; John Wiley and Sons.

61. Mickleburgh S, Waylen K, Racey P. Bats as bushmeat: A global review. Oryx. 2009;43(2):217-234.
doi:10.1017/S0030605308000938

WILDLIFE MARKETS AND COVID-19 16


https://doi.org/10.1128/jvi.79.18.11892-11900.2005
https://doi.org/10.20506/rst.23.2.1498
https://doi.org/10.1016/j.tim.2013.05.005
https://doi.org/10.1007/978-3-540-70962-6_18
https://doi.org/10.3201/eid1012.040707
https://doi.org/10.3201/eid1012.040707
https://doi.org/10.1017/S0950268806006674
https://doi.org/10.1017/S0950268806006674

62. 1. Kamins AO, Rowcliffe JM, Ntiamoa-Baidu Y, Cunningham AA, Wood JLN, Restif O. Characteristics
and Risk Perceptions of Ghanaians Potentially Exposed to Bat-Borne Zoonoses through Bushmeat. Ecohealth.
2015;12(1):104-120. d0i:10.1007/510393-014-0977-0

63. Lau SKP, Woo PCY, Li KSM, et al. op. cit.

64. Mickleburgh S, Waylen K, Racey P, op. cit.

65. Lacroix A, Duong V, Hul V, et al. Genetic diversity of coronaviruses in bats in Lao PDR and Cambodia.
Infect Genet Evol. 2017;48:10-18. doi:10.1016/j.meegid.2016.11.029; Gouilh MA, Puechmaille SJ, Gonzalez JP, Teeling
E, Kittayapong P, Manuguerra JC. SARS-Coronavirus ancestor’s foot-prints in South-East Asian bat colonies and
the refuge theory. Infect Genet Evol. 2011;11(7):1690-1702. doi:10.1016/j.meegid.2011.06.021

66. Poon LLM, Chu DKW, Chan KH, et al. Identification of a Novel Coronavirus in Bats. J Virol.
2009;79(4):2001-2009. doi:10.1128/JV1.79.4.2001

67. Woo PCY, Lau SKP, Li KSM, et al. Molecular diversity of coronaviruses in bats. Virology. 2006;351(1):180-
187. d0i10.1016/j.virol.2006.02.041

68. Anthony SJ, Johnson CK, Greig DJ, et al. Global patterns in coronavirus diversity. Virus Evol. 2017;3(1):1-
15. doi:10.1093/ve/vexo12

69. Dominguez SR, O’Shea TJ, Oko LM, Holmes K V. Detection of group 1 coronaviruses in bats in North
America. Emerg Infect Dis. 2007;13(9):1295-1300. doi:10.3201/eid1309.070491; Drexler JF, Corman VM, Drosten C.
Ecology, evolution and classification of bat coronaviruses in the aftermath of SARS. Antiviral Res. 2014;101(1):45-
56. doino.1016/j.antiviral.2013.10.013; 1. Rihtari¢ D, Hostnik P, Steyer A, Grom J, Toplak I. Identification of SARS-
like coronaviruses in horseshoe bats (Rhinolophus hipposideros) in Slovenia. Arch Virol. 2010;155(4):507-514-
doi10.1007/500705-010-0612-5

70. Hu B, Ge X, Wang LF, Shi Z. Bat origin of human coronaviruses. Virol J. 2015;12(1):1-10. doi:10.1186/
$12985-015-0422-1; Lim Y, Ng Y, Tam J, Liu D. Human Coronaviruses: A Review of Virus-Host Interactions. Diseases.
2016;4(4):26. doi:10.3390/diseases 4030026

71. Gortazar C, Segalés J. Middle East Respiratory Syndrome ( MERS ) Coronavirus : A New Challenge for
Veterinarians ? Vet Pathol. 2013;50(6):954-955. d0i:10.1177/0300985813506391

72. Chan JFW, Lau SKP, To KKW, Cheng VCC, Woo PCY, Yue KY. Middle East Respiratory syndrome coro-
navirus: Another zoonotic betacoronavirus causing SARS-like disease. Clin Microbiol Rev. 2015;28(2):465-522.
doi:10.1128/CMR.00102-14

73. Zhao H. COVID-19 drives new threat to bats in China. Science. 2020;367(6485):1436.

74. Bats Are Important | Bat Conservation International. http://www.batcon.org/why-bats/bats-are/
bats-are-important. Accessed March 31, 2020.

75. Kalka MB, Smith AR, Kalko EK V. Bats Limit Arthropods and Herbivory in a Tropical Forest. Science (80).
2008;320:71.

76. Aziz SA, Clements GR, McConkey KR, et al. Pollination by the locally endangered island flying fox (Ptero-
pus hypomelanus) enhances fruit production of the economically important durian (Durio zibethinus). Ecol Evol.
2017;7(21):8670-8684. doi:10.1002/ece3.3213

77. Riccucci M, Lanza B. Bats and insect pest control: a review. Vespertilio. 2014;17(2011):161-169.

78.1. Zhao H., op. cit.

79. Kreuder Johnson C, Hitchens PL, Smiley Evans T, et al. Spillover and pandemic properties of zoonotic
viruses with high host plasticity. Sci Rep. 2015;5:1-8. doi:10.1038/srep14830

80. James D, Habib F, Alexandrov B, Hill A, Pol D. Evolution of genomes, host shifts and the geographic
spread of SARS-CoV and related coronaviruses. Cladistics. 2008;23:1-20.

81. Ng OW, Tan YJ. Understanding bat SARS-like coronaviruses for the preparation of future coronavirus
outbreaks — Implications for coronavirus vaccine development. Hum Vaccines Immunother. 2017;13(1):186-189. do
i210.1080/21645515.2016.1228500

82. Hilgenfeld R, Peiris M. From SARS to MERS: 10 years of research on highly pathogenic human coronavi-
ruses. Antiviral Res. 2013;100(1):286-295. doi:10.1016/j.antiviral.2013.08.015

17 HUMANE SOCIETY INTERNATIONAL


https://doi.org/10.1016/j.meegid.2016.11.029
https://doi.org/10.1016/j.virol.2006.02.041
https://doi.org/10.3201/eid1309.070491
https://doi.org/10.1016/j.antiviral.2013.10.013
http://10.1177/0300985813506391
https://doi.org/10.1016/j.antiviral.2013.08.015

83. Zhang L, Hua N, Sun S. Wildlife trade, consumption and conservation awareness in southwest China.
Biodivers Conserv. 2008;17(6):1493-1516. d0i:10.1007/510531-008-9358-8

84. Guan Y, Field H, Smith GJD, Chen H. SARS coronavirus: An animal reservoir? In: Severe Acute Respira-
tory Syndrome. Blackwell Publishing; 2008:79-83. doi:10.1002/9780470755952.ch11; see also Field H. Environmental,
cultural and economic drivers for the emergence of SARS. In: Proceedings of the 11th International Symposium on
Veterinary Epidemiology and Economics, 2006. Available at www.sciquest.org.nz.

85. Chow AT, Cheung S, Yip PK. Wildlife markets in south China. Human-Wildlife Interact. 2014;8(1):108-112.
doiro.26077/esnr-ky11

86. Kan B, Wang M, Jing H, et al., op. cit.

87. Lorusso A, Calistri P, Petrini A, Savini G, Decaro N. op. cit.

88. Cook RA, op. cit.

89. Chmura AA, op. cit.

90. Lorusso A, Calistri P, Petrini A, Savini G, Decaro N. Novel coronavirus (SARS-CoV-2) epidemic: a veteri-
nary perspective. Vet Ital. 2020; doi:10.12834/Vetlt.2173.1599.1

91. Malik YS, Sircar S, Bhat S, et al. Emerging novel coronavirus (2019-nCoV)—current scenario, evolution-
ary perspective based on genome analysis and recent developments. Vet Q. 2020;40(1):68-76. doi:10.1080/0165217
6.2020.1727993

92. Cook RA, op. cit.

93. Edmunds K, Roberton SI, Few R, et al. Investigating Vietnam’s ornamental bird trade: Implications for
transmission of zoonoses. Ecohealth. 2011;8(1):63-75. d0i:10.1007/510393-011-0691-0

94. Greatorex ZF, Olson SH, Singhalath S, et al. Wildlife trade and human health in Lao PDR: An assessment
of the zoonotic disease risk in markets. PLoS One. 2016;11(3):1-17. doi:10.1371/journal.pone.0150666

95. Cantlay JC, Ingram DJ, Meredith AL. A Review of Zoonotic Infection Risks Associated with the Wild
Meat Trade in Malaysia. Ecohealth. 2017;14(2):361-388. d0i:10.1007/510393-017-1229-X

96. Burgos S, Burgos SA. Influence of exotic bird and wildlife trade on avian influenza transmission dynam-
ics: Animal-human interface. Int J Poult Sci. 2007;6(7):535-538. doi:10.3923/ijps.2007.535.538; Cheng VCC, Lau SKP,
Woo PCY, Kwok YY, op. cit,; Hu B, Zeng LP, Yang X Lou, et al., op. cit.; Karesh WB, Cook RA, Bennett EL, Newcomb
J. Wildlife trade and global disease emergence. Emerg Infect Dis. 2005;11(7):1000-1002. d0i:10.3201/eid1107.050194;
Zhong N. Preparing for the next flu pandemic: From SARS to avian flu. In: Singapore Medical Journal. Vol 49. ;
2008:595-598.

97. Murray KA, Allen T, Loh E, Machalaba C, Daszak P. Emerging Viral Zoonoses from Wildlife Associated
with Animal-Based Food Systems: Risks and Opportunities. In: Jay-Russell M, Doyle .P., eds. Food Safety Risks from
Wildlife. Springer International Publishing; 2016. doi:10.1007/978-3-319-24442-6; Webster RG. Wet markets - A con-
tinuing source of severe acute respiratory syndrome and influenza? Lancet. 2004;363(9404):234-236. doi:10.1016/
S0140-6736(03)15329-9

98. Decker DJ, Evensen DTN, Siemer WF, et al. Understanding risk perceptions to enhance communica-
tion about human-wildlife interactions and the impacts of zoonotic disease. ILAR J. 2010;51(3):255-261. d0i:10.1093/
ilar.51.3.255; Karesh WB, Cook RA. One world - one health. Clin Med (Northfield Il). 2009;9(3):260-261. doi:10.7861/
clinmedicine.9-3-260

99. See, eg, Bell D, Roberton S, Hunter PR op. cit.; Nijman V. An overview of international wildlife trade
from Southeast Asia. Biodivers Conserv. 2010;19(4):1101-1114. d0i:10.1007/510531-009-9758-4

100. Scanlon J. The imperative of ending wildlife crime. SDG Knowledge Hub. Retrieved 25 March 2020
from http://sdg.iisd.org/commentary/guest-articles/the-imperative-of-ending-wildlife-crime/

101. Guan WJ, Zheng XY, Zeng GQ, Zhong NS. Severe acute respiratory syndrome: A vanished evil? J Thorac
Dis. 2013;5(SUPPL.2):14-16. d0i:10.3978/j.is5n.2072-1439.2013.02.08

102. Li J, You Z, Wang Q, et al. The epidemic of 2019-novel-coronavirus (2019-nCoV) pneumonia
and insights for emerging infectious diseases in the future. Microbes Infect. 2020;22:80-85. doi:10.1016/j.mi-
cinf.2020.02.002

WILDLIFE MARKETS AND COVID-19 18


https://doi.org/10.1002/9780470755952.ch11
https://doi.org/10.26077/esnr-ky11
https://doi.org/10.3923/ijps.2007.535.538
https://doi.org/10.3201/eid1107.050194
https://doi.org/10.1007/978-3-319-24442-6
https://doi.org/10.1093/ilar.51.3.255
https://doi.org/10.1093/ilar.51.3.255
https://doi.org/10.1007/s10531-009-9758-4
https://doi.org/10.1016/j.micinf.2020.02.002
https://doi.org/10.1016/j.micinf.2020.02.002

103. McNeil S, Wang PY, Kurtenbach E. China virus outbreak revives calls to stop wildlife trade - ABC News.
https://abcnews.go.com/Technology/wireStory/china-virus-outbreak-revives-calls-stop-wildlife-trade-68523804.
Published January 26, 2020. Accessed March 29, 2020.

104. Fearnley L. The Pandemic Epicenter: Pointing from Viruses to China’s Wildlife Trade | Somatosphere.
http;//somatosphere.net/forumpost/wild-virus/?format=pdf. Published March 6, 2020. Accessed March 29, 2020.

105. Yang N, Liu P, Li W, Zhang L. Permanently ban wildlife consumption. Science. 2020;367(6485):1434-

1435.
106. Wang H, Shao J, Luo X, et al. Wildlife consumption ban is insufficient. Science. 2020;367(6485):1435-

1436.

107. Standing Committee of the National People’s Congress. Decision of the Standing Committee of the
National People’s Congress on a Complete Ban on lllegal Wildlife Trade and Elimination of the Bad Habit of Abu-
sively Consuming Wildlife to Effectively Safeguard People’s Lives and Health. People’s Daily. http://www.npc.gov.cn/
englishnpc/lawsoftheprc/202003/e31e4facgagb4df693doe2340do16dcd.shtml. Published March 2, 2020. Accessed
March 29, 2020.

108. Wang H, Shao J, Luo X, et al., op.cit.

109. Report: Wet markets in China still operating despite coronavirus outbreak - The Jerusalem Post.
https://www.jpost.com/international/report-wet-markets-in-china-still-operating-despite-coronavirus-out-
break-622917. Published March 30, 2020. Accessed March 30, 2020.

110. Challender DWS, Hinsley A, Milner-Gulland EJ. Inadequacies in establishing CITES trade bans. Front
Ecol Environ. 2019;17(4):199-200. doi:10.1002/fee.2034; Ribeiro J, Bingre P, Strubbe D, Reino L. Total ban on wild-
life trade could fail. Nature. 2020;578(7794):217-217. doi:10.1038/d41586-020-00377-x; Giles-Vernick T. Should Wild
Meat Markets be Shut Down? | Somatosphere. http://somatosphere.net/forumpost/wild-meat-markets/. Published
March 6, 2020. Accessed March 29, 2020; Lynteris C, Fearnley L. Why shutting down Chinese ‘wet markets’ could
be aterrible mistake. http://theconversation.com/why-shutting-down-chinese-wet-markets-could-be-a-terrible-
mistake-130625. Published March 2, 2020. Accessed March 29, 2020.

111. Vaughan A. A long overdue ban. New Sci. 2020;245(3272):23. d0i:10.1016/S0262-4079(20)30499-1

112. Chmura AA, op. cit. and references cited therein

113. Giles-Vernick, op. cit.

114. Dindé AO, Mobio AJ, Konan AG, et al. Response to the Ebola-related bushmeat consumption ban in
rural Céte d’Ivoire. Agric Food Secur. 2017;6(1). doi:10.1186/s40066-017-0105-9

115. Ximin H. Wildlife ban effective May 1 | EYESHENZHEN. http://www.eyeshenzhen.com/con-
tent/2020-04/02/content_23023780.htm. Accessed April 2, 2020.

16. Croes JJ. Closing Shop? An analysis of cultural, spatial and temporal trends of Indonesian wildlife mar-
kets through traders’ eyes. 2012; MSc Thesis, Imperial College, London.

117. Guan WJ, Zheng XY, Zeng GQ, Zhong NS, op. cit.

118. Kamins AQO, Rowcliffe JM, Ntiamoa-Baidu Y, Cunningham AA, Wood JLN, Restif O., op. cit.

119. Li H, Mendelsohn E, Zong C, et al. Human-animal interactions and bat coronavirus spillover potential
among rural residents in Southern China. Biosaf Heal. 2019;1(2):84-90. doi:10.1016/j.bsheal.2019.10.004

120. Zhang L, Hua N, Sun S, op. cit.

121. Chmura AA, op. cit.

122. Barth B. Can Asia’s infectious disease-producing wildlife trade be stopped? | Grist. https://grist.org/
food/can-asias-infectious-disease-producing-wildlife-trade-be-stopped/. Accessed March 29, 2020.

123. Hou Z, Lin L, Liang L, et al. Public Exposure to Live Animals, Behavioural Change, and Support in Con-
tainment Measures in response to COVID-19 Outbreak: a population-based cross sectional survey in China. pre-
print. 2020:1-29.

124. Pruvot M, Khammavong K, Milavong P, et al. Toward a quantification of risks at the nexus of conserva-
tion and health: The case of bushmeat markets in Lao PDR. Sci Total Environ. 2019;676(April):732-745. doi:10.1016/].
scitotenv.2019.04.266

19 HUMANE SOCIETY INTERNATIONAL


https://abcnews.go.com/Technology/wireStory/china-virus-outbreak-revives-calls-stop-wildlife-trade-68523804
http://somatosphere.net/forumpost/wild-virus/?format=pdf
http://www.npc.gov.cn/englishnpc/lawsoftheprc/202003/e31e4fac9a9b4df693d0e2340d016dcd.shtml
http://www.npc.gov.cn/englishnpc/lawsoftheprc/202003/e31e4fac9a9b4df693d0e2340d016dcd.shtml
https://doi.org/10.1002/fee.2034
https://doi.org/10.1038/d41586-020-00377-x
http://somatosphere.net/forumpost/wild-meat-markets/
http://theconversation.com/why-shutting-down-chinese-wet-markets-could-be-a-terrible-mistake-130625
http://theconversation.com/why-shutting-down-chinese-wet-markets-could-be-a-terrible-mistake-130625
https://doi.org/10.1016/S0262-4079(20)30499-1
http://www.eyeshenzhen.com/content/2020-04/02/content_23023780.htm
http://www.eyeshenzhen.com/content/2020-04/02/content_23023780.htm
https://grist.org/food/can-asias-infectious-disease-producing-wildlife-trade-be-stopped/
https://grist.org/food/can-asias-infectious-disease-producing-wildlife-trade-be-stopped/
https://doi.org/10.1016/j.scitotenv.2019.04.266
https://doi.org/10.1016/j.scitotenv.2019.04.266

HUMANE SOCIETY
INTERNATIONAL

hsi.org



