
HEALT H &  M EDI CI NE

How to find the next pandemic virus before it finds us
Scientists investigate animals for germs that could spill over into people

Researchers with EcoHealth Alliance in China remove a bat from a live trap. They will sample blood and feces before
freeing the animal. They must wear protective gear in case the bat hosts a harmful coronavirus. They’re scouting for
novel viruses that might be able to trigger a pandemic.
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By Lindsey Konkel
April 30, 2020 at 6:30 am

More than 100 years ago, a deadly flu virus circled the globe. It caused the influenza pandemic of 1918-
1919. Before it was over, this disease had sickened an estimated 500 million people. T hat was one-third
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of everyone alive at that time. Some 20 million to 50 million people died.

Flash forward to the 1970s. People in a small Central Africa village fell ill with a mystery disease. It
caused bleeding that would not stop. Soon, this Ebola virus would spread to other villages.

Explainer: What is a coronavirus?

What do these famous viral outbreaks have in common with the new coronavirus disease known as
COVID-19? Scientists believe animals initially carried the viruses that cause all three. Such diseases are
known as zoonoses (ZOH-wuh-NO-sees). T hat means they started in animals and later spread to
people.

Flu likely came from birds. Researchers think that bats may have been the source of the Ebola virus and
of COVID-19. “Roughly 75 percent of global pandemics and disease outbreaks caused by new viruses
come from wild animals,” says Tracey Goldstein. She’s a virus detective at the University of California,
Davis. She hunts for new viruses among the wild animals of Africa.

When viruses pass from wildlife to people, it’s called a spillover. Fortunately, spillovers that affect more
than a handful of people are rare. But big spillovers do seem to be happening more often, Goldstein
and others observe.

To prevent the next big outbreak, researchers around the world are scouting the role of wild animals in
the emergence of new human diseases. Scientists want to understand which groups of animals or
viruses pose the biggest risks. What they learn could help us all.

Virus hunters turn to bats

Viruses are tiny, infectious particles. T hey “live” but aren’t technically alive. T hey can reproduce only
within the cells of a living host. T hat host can be an animal, plant, bacterium or fungus.

“Humans carry lots of viruses,” notes biologist Kevin Olival. He works for a group called the EcoHealth
Alliance. Based in New York City, it tries to protect people and wildlife from new diseases. Measles and
common skin warts are examples of viral diseases. But not all viruses are harmful, Olival notes. Some
seem to have no effect on the body. It all depends on the virus and the host.

Scientists Say: Outbreak, Epidemic and Pandemic
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“All mammals carry viruses,” Olival says. “But there’s something about bats that might be a little
different or unique.” T hat’s why he has made bats — and the viruses they carry — a focus of his
research.

Bats are thought to be the host for a number of relatively new viruses that can sicken people. Among
them are the Ebola virus, Marburg virus, Nipah virus and SARS-CoV-2. T hat last one is the
coronavirus responsible for COVID-19. In 2002, another coronavirus from bats caused a massive
outbreak of SARS (severe acute respiratory syndrome) in China. Highly contagious, SARS showed some
similarities to COVID-19.  

Olival and his colleagues at EcoHealth Alliance have been studying the coronaviruses hosted by bats. In
China alone, they found 400 different strains of these viruses. Most of them probably wouldn’t sicken
people, he says. To figure out which can, researchers will have to perform tests. T hat will involve taking
human cells and infecting them with each virus in the lab, he explains.

See all our coverage of the new coronovirus outbreak

Or, researchers could survey people living near the bats and sample their blood. Olival’s colleagues at
EcoHealth Alliance were part of a research team that did just that. T hey worked in rural Chinese
villages. And there they found signs that mini coronavirus spillovers have been underway.

T he researchers surveyed 1,585 people. T hey collected blood from 1,497 of them. Of these, 265 (almost
one in every six people) reported some symptoms in the past year of a SARS- or flu-like disease. Nine
people also tested positive for SARS-like coronaviruses that had previously been found in area bats.
None of these nine remembered having any interactions with bats. However, the people who had
reported SARS-like or other severe respiratory infections did say they had been exposed to wildlife and
livestock.

T his suggests that there may be zoonotic illness in these populations. And, the researchers add, the
novel bat-linked viruses in the blood of some of these villagers offers “evidence for bat-borne
coronavirus transmission to people.” Hongying Li of the EcoHealth Alliance and her colleagues reported
their findings in the September 2019 Biosafety and Health.
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Kevin Olival is seen here as part of a team sampling blood from bats. The blood will later be tested in the lab to see
if it contains novel viruses that might one day pose a risk to people.
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Why bats?

Researchers don’t know precisely why bats are a good host for many deadly viruses. But they have
some ideas. Bats are the only mammals that fly. (Other “flying” mammals don’t fly. T hey only glide.)
Flying is hard work. A bat needs about twice as much energy for its flight muscles as a similar-sized
rodent needs to run on the ground. Putting all their energy into flying could leave bats with less energy
to fight off sickness or injury. But that doesn’t happen. Scientists think that flight may have led bats to
evolve stronger immune systems than other mammals.



A unique immune system might mean a unique response to viruses. For instance, one recent study
showed that bats’ bodies can limit the ability of a virus to trigger dangerous inflammation. T hat
response may push viruses to evolve in ways that let them rapidly spread from cell to cell. And if that
altered virus now spreads to a species without such a strong immune system, the new victim might get
super-sick — and quickly.

Olival’s work has mainly taken him to Malaysia. T his Southeast Asian nation has more than 100 bat
species. He wants to better understand how viruses there might spread between different groups of
bats. So he collects genetic information from bats and bat viruses. He uses that to build computer
models. T hese computer programs predict which bat viruses could cause real harm in people and other
animals, he explains. 

Explainer: What is a computer model?

Some, such as the Nipah virus, can infect a wide range of animals. Several species of fruit bats in
Southeast Asia carry that virus without getting sick. But in 1999, Nipah virus triggered a deadly
outbreak among Malaysia’s pigs and pig farmers. 

Goldstein’s team performed similar work with bats in Sierra Leone. T hat’s a country in West Africa. Her
group had suspected local bats carried the Ebola virus. It was not a wild guess. In 2014 and 2015, an
Ebola outbreak killed nearly 4,000 West Africans. And in January 2015, researchers linked the start of
that outbreak to a two-year old boy in Guinea. He liked to play in a hollow tree where insect-eating bats
used to live.

Villagers had burned the tree
down. But insect-eating bats
had been linked to earlier
Ebola outbreaks. T hat made
these animals the most likely
suspects in the West African
outbreak, explained Fabian
Leendertz at the time. He
works at the Robert Koch
Institute in Berlin, Germany.
His team described how its
detective work led to this
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Scientists perform lab work in Tanzania to look for new viruses from wild animals.
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conclusion in the January 2015
EMBO Molecular Medicine.

“We wanted to see what other
viruses were circulating in
bats and other animals” in
Sierra Leone, recalls
Goldstein. T hat country
shares a border with Guinea.
Knowing what viruses the
bats hosted might help
researchers better
understand their viral risks to
people.

T he bats in Sierra Leone
carried Marburg virus,
Goldstein’s team discovered.
It’s a close relative to the
Ebola virus. Marburg causes
severe bleeding in people, just

as Ebola does. But Marburg has not yet sickened anyone in Sierra Leone. T he researchers found the
disease in bats before any people got sick. But now Goldstein’s group knows that bats pose a Marburg
risk there.

Protecting people and wildlife

Figuring out where potentially dangerous viruses come from is only part of the challenge. Research also
needs to identify what activities put people at risk of exposure to animal viruses, note Goldstein and
Olival.

T hese new viral diseases aren’t passing from wild animals to people because animals are going out of
their way to mess with us. “It’s because we interfere with them,” says David Quammen. He’s a science
journalist. And he researched the topic for a book he wrote eight years ago, Spillover: Animal Infections
and the Next Human Pandemic.

Ecology is a branch of biology that explains how different living things interact with each other and their
surroundings. And “humans are changing ecology,” observes Hellen Amuguni. She’s a veterinarian and
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infectious-disease researcher at Tufts University in North Grafton, Mass. People can alter ecology by
cutting down trees in forests. Or they might build roads or cities through the landscape. Some might
hunt down wild animals for pets or food, explains Amuguni. All of these activities can impact the local
ecology in ways that scientists are just beginning to understand.

One new study backs that up. Christine K. Johnson of UC Davis and her colleagues published it April 8 in
the Proceedings of the Royal Society B. T hey found that hunting, wildlife trade, habitat destruction and the
spread of cities into areas that were previously wildlands all increase the risk of virus spillovers. Selling
wild animals at markets or shrinking their natural habitat can jumble together species that wouldn’t
normally meet.

Hongying Li visits a live-animal food market in China. All animals, including these, may harbor harmful viruses. Li’s team
is surveying the types of wildlife and livestock that local consumers might encounter.
EC O H EALTH  ALLIANC E

Scientists think that the new coronavirus might have come from a live animal market in China. T he virus
could have passed directly from a bat to a human. Or it could have passed from a bat to another animal
that was touched by a human. Wild animals kept in cages come into close contact with people and other
animals. T hat provides more chances for viruses to spill over from one species to another.

https://royalsocietypublishing.org/doi/10.1098/rspb.2019.2736


And these events can be just as bad for wildlife as for people, points out Christopher Whittier. He’s a
veterinarian at Tufts who studies human diseases that spill over into wildlife. “Understanding what
viruses are in wildlife can help us to protect wild animals, too,” he notes.

T he human measles virus can sicken and even kill mountain gorillas. Researchers in Africa discovered
this back in 1988. People would gather to watch the apes in Rwanda’s national parks. At the time, no
one knew that someone’s sneeze can infect local primates with colds and other viral diseases. And
there’s plenty of opportunity for that. Each year, park gorillas and chimps were exposed to more people
— and their germs — than would visit the average person’s house over a lifetime.

After scientists realized that these wild animals could get sick, practices changed. Today, people visiting
wildlife parks in Africa are asked to keep at least 7 meters (23 feet) away from apes to avoid spreading
germs.

When you really think about it, human health, animal health and the environment are all connected,
says Olival. Preventing the next pandemic will take the work of doctors, veterinarians and scientists.
Each field contributes something different to the understanding of new zoonotic diseases. “If we all
come together,” he says, “we can improve the health of humans and the planet.”
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Chris Whittier and his colleagues in the Central African Republic collect blood and saliva samples from this western
lowland gorilla. These great apes can become infected with human viruses, including measles. The researchers’ goal is
to protect gorillas, such as this adult female, from human viruses. This sedated animal will be released once she wakes
up.
C .  WH ITTIER /WWF

Editor’s note: This story has been updated with a new image of Olival’s work with bats. It substitutes for an
image of work in Gabon.

Power Words
More About Power Words

acute: An adjective to describe conditions, such as an illness (or its symptoms, including pain), that typically are
short in duration but severe.

adaptation: (in biology) A process by which an organism or species becomes better suited to its environment.
When a community of organisms does this over time, scientists refer to the change as evolution.

ape: A group of rather large “Old World” primates that lack a tail. They include the gorilla, chimpanzees, bonobos,
orangutans and gibbons.

average: (in science) A term for the arithmetic mean, which is the sum of a group of numbers that is then
divided by the size of the group.

bacterium: (pl. bacteria) A single-celled organism. These dwell nearly everywhere on Earth, from the bottom of
the sea to inside of plants and animals.

bat : A type of winged mammal comprising more than 1,100 separate species — or one in every four known
species of mammal. (in sports) The usually wooden piece of athletic equipment that a player uses to forcefully
swat at a ball. (v.) Or the act of swinging a machine-tooled stick or flat bat with hopes of hitting a ball.

biology: The study of living things. The scientists who study them are known as biologists.

cell: The smallest structural and functional unit of an organism. Typically too small to see with the unaided eye, it
consists of a watery fluid surrounded by a membrane or wall.

colleague: Someone who works with another; a co-worker or team member.

contagious: An adjective for some disease that can be spread by direct contact with an infected individual or
the germs that they shed into the air, their clothes or their environment. Such diseases are referred to as
contagious. Or it can be an idea or behavior that spreads from person to person.

coronavirus: A family of viruses named for the crown-like spikes on their surface (corona means “crown” in
Latin). Coronaviruses cause the common cold. The family also includes viruses that cause far more serious
infections, including SARS.

COVID-19: A name given the coronavirus that caused a massive outbreak of potentially lethal disease, beginning
in December 2019. Symptoms included pneumonia, fever, headaches and trouble breathing.

Ebola: A family of viruses that cause a deadly disease in people. All cases have originated in Africa. Its symptoms
include headaches, fever, muscle pain and extensive bleeding. The infection spreads from person to person (or
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animal to some person) through contact with infected body fluids. The disease gets its name from where the
infection was first discovered in 1976 — communities near the Ebola River in what was then known as Zaire (and
is now the Democratic Republic of Congo).

ecology:  A branch of biology that deals with the relations of organisms to one another and to their physical
surroundings. A scientist who works in this field is called an ecologist.

environment : The sum of all of the things that exist around some organism or the process and the condition
those things create. Environment may refer to the weather and ecosystem in which some animal lives, or,
perhaps, the temperature and humidity (or even the placement of things in the vicinity of an item of interest).

field: An area of study, as in: Her field of research was biology. Also a term to describe a real-world environment in
which some research is conducted, such as at sea, in a forest, on a mountaintop or on a city street. It is the
opposite of an artificial setting, such as a research laboratory.

forest : An area of land covered mostly with trees and other woody plants.

fruit : A seed-containing reproductive organ in a plant.

fungus: (plural: fungi) One of a group of single- or multiple-celled organisms that reproduce via spores and feed
on living or decaying organic matter. Examples include mold, yeasts and mushrooms.

genetic: Having to do with chromosomes, DNA and the genes contained within DNA. The field of science
dealing with these biological instructions is known as genetics. People who work in this field are geneticists.

germ: Any one-celled microorganism, such as a bacterium or fungal species, or a virus particle. Some germs
cause disease. Others can promote the health of more complex organisms, including birds and mammals. The
health effects of most germs, however, remain unknown.

habitat : The area or natural environment in which an animal or plant normally lives, such as a desert, coral reef
or freshwater lake. A habitat can be home to thousands of different species.

host :  (in biology and medicine) The organism (or environment) in which some other thing resides. Humans may
be a temporary host for food-poisoning germs or other infective agents.

infection: (v. infect ) A disease that can spread from one organism to another. It’s usually caused by some type
of germ.

infectious: An adjective that describes a type of germ that can be transmitted to people, animals or other living
things.

influenza: (also known as flu) A highly contagious viral infection of the respiratory passages causing fever and
severe aching. It often occurs as an epidemic.

mammal: A warm-blooded animal distinguished by the possession of hair or fur, the secretion of milk by females
for feeding their young, and (typically) the bearing of live young.

Marburg: A viral disease that causes a hemorrhagic fever. It’s caused by a filovirus, an infectious agent in the
same family as Ebola.

measles: A highly contagious disease, typically striking children. Symptoms include a characteristic rash across
the body, headaches, runny nose, and coughing. Some people also develop pinkeye, a swelling of the brain (which



can cause brain damage) and pneumonia. Both of the latter two complications can lead to death. Fortunately,
since the middle 1960s there has been a vaccine to dramatically cut the risk of infection.

model: A simulation of a real-world event (usually using a computer) that has been developed to predict one or
more likely outcomes. Or an individual that is meant to display how something would work in or look on others.

muscle: A type of tissue used to produce movement by contracting its cells, known as muscle fibers. Muscle is
rich in protein, which is why predatory species seek prey containing lots of this tissue.

outbreak: The sudden emergence of disease in a population of people or animals. The term may also be applied
to the sudden emergence of devastating natural phenomena, such as earthquakes or tornadoes.

pandemic: An epidemic that affects a large proportion of the population across a country or the world.

primate: The order of mammals that includes humans, apes, monkeys and related animals (such as tarsiers, the
Daubentonia and other lemurs).

range: The full extent or distribution of something. For instance, a plant or animal’s range is the area over which
it naturally exists. (in math or for measurements) The extent to which variation in values is possible. Also, the
distance within which something can be reached or perceived.

respiratory: Of or referring to parts of the body involved in breathing (called the respiratory system). It includes
the lungs, nose, sinuses, throat and other large airways.

risk: The chance or mathematical likelihood that some bad thing might happen. For instance, exposure to
radiation poses a risk of cancer. Or the hazard — or peril — itself. (For instance: Among cancer risks that the people
faced were radiation and drinking water tainted with arsenic.)

rodent : A mammal of the order Rodentia, a group that includes mice, rats, squirrels, guinea pigs, hamsters and
porcupines.

species: A group of similar organisms capable of producing offspring that can survive and reproduce.

syndrome: Two or more symptoms that together characterize a particular disease, disorder or social condition.

trade: The buying, selling or swapping of goods or services — indeed, of anything that has value. Trade
groups represent the makers or sellers of these goods and services. When nations talk about trade, they usually
refer to the sale or purchasing of goods with one or more countries.

veterinarian: A doctor who studies or treats animals (not humans).

virus: Tiny infectious particles consisting of RNA or DNA surrounded by protein. Viruses can reproduce only by
injecting their genetic material into the cells of living creatures. Although scientists frequently refer to viruses as
live or dead, in fact no virus is truly alive. It doesn’t eat like animals do, or make its own food the way plants do. It
must hijack the cellular machinery of a living cell in order to survive.

wart : A common skin condition, caused by the human papillomavirus, in which a small bump appears on the skin.

wildlands: Areas where the ground cover (grasses, brush and trees) are not managed, but grow wild. Such areas
tend to provide good habitat for animal wildlife.

zoonoses:  (sing: zoonosis; adj. zoonotic) Diseases that originate in nonhuman animals and are later contracted
by people. Many zoonotic diseases also spread among a host of non-human species. For instance, the type of



swine flu that sickened people throughout the world in 2009 also infected marine mammals, including sea otters.
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