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Popular Article  

Zoonotic Spill-over and Pandemics 
 

What causes pandemics? 

Nearly all of them start with animal-to-human transmission of a virus or bacteria to 

which people have no immunity. Animal pathogens are the source of about 60 percent of 

known infectious diseases and 75 percent of those that appear for the first time in humans. 

About 250 known diseases have made the leap from animals to humans, but a 2020 United 

Nations report estimates that as many as 850,000 viruses lurk within the bodies of mammals 

and birds. Zoonotic diseases have wreaked havoc throughout human history. The bubonic 

plague, which wiped out up to 60 percent of the population of Europe, Asia, the Middle East, 

and North Africa in the 14th century, was caused by the Y. pestis bacteria transmitted from 

rodents via fleas. The 1918 flu pandemic, which killed an estimated 50 million people, is 

believed to have originated in poultry and wild birds. "Spillover" events appear to be getting 

more common. HIV and Ebola can be traced back to primates in Africa; the original SARS 

virus is believed to have jumped from bats to humans by way of a mammal called a civet. 

COVID is caused by a bat virus, SARS-CoV-2, that recent research has found most likely 

spilled over from animals sold at a wet market in Wuhan, China, in 2019, although some 

believe Chinese scientists modified the virus and accidentally let it escape. 

 

Introduction 

Spill-over infection occurs when a reservoir population with a high pathogen 

prevalence comes into contact with a novel host population. 

A zoonosis is an infectious disease that has jumped from a non-human animal to 

humans. Zoonotic pathogens may be bacterial, viral or parasitic, or may involve 

unconventional agents and can spread to humans through direct contact or through food, 

water or the environment. They represent a major public health problem around the world 

due to our close relationship with animals in agriculture, as companions and in the natural 

environment. Zoonoses can also cause disruptions in the production and trade of animal 

products for food and other uses. 
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Why are animal viruses so dangerous?  

Most viruses that infect animals can't harm us because they lack the ability to bind to human 

cells. Occasionally, though, one manages to attach and penetrate human cells, replicate, and 

evolve. This occurs before the immune system recognizes the invader as a threat and makes 

antibodies and T and B cells to ward off the virus. For animal pathogens to infect humans, direct 

contact is not necessary: They can also travel through contaminated food, water, surfaces, or via 

a parasitic vector such as a flea or mosquito. Some animals are more prolific vessels and 

spreaders of disease. Over 10 percent of rodent species host pathogens that can possibly infect 

people. Apes, monkeys, and other primates — our closest relatives in the wild — carry 77 known 

zoonotic viruses. And bats, which make up more than a fifth of the 6,400 known species of 

mammal, are uniquely well-equipped to spread disease, with the ability to fly long distances and 

a unique immune system that allows them to carry a high viral load without dying or becoming 

ill.  

Why is this threat growing?  

Humans are pushing further into previously uninhabited areas, triggering a cascade of 

changes in the natural world. Rapid deforestation pushes wildlife toward areas where people live 

and work, increasing the risk of interaction and disease transmission. People in many countries 

consume the meat and fur of wild animals — the cause of several spillover virus outbreaks, 

including SARS, monkeypox, and two strains of Ebola. In the jet age, people infected with a 

novel virus in one country can spread it to the other side of the globe in a matter of hours. And 

climate change is poised to make the problem exponentially worse over the next 50 years.  

How does climate change factor in?  

Scientists warn that we have entered a new epoch: the "Pandemicene." By 2070, there will 

be an estimated 300,000 "first encounters" among species that don't normally interact, according 

to computer models run by Georgetown University researchers. Those encounters will cause 

about 15,000 spillovers of viruses into hosts with naïve immune systems. Some changes are 

already happening. Mild winters and increased rainfall are a boon for breeding mosquitos, ticks, 

and other disease-carrying parasites. Over the past decade, the rate of Lyme disease incidence 

has doubled, and two new additional tick-borne diseases have been identified. The World Health 

Organization reports that dengue fever, which causes up to 390 million yearly infections 

worldwide, has increased 30-fold over the past 50 years. 

What can be done? 

Following this recent viral pandemic, there is an unmet need to create global strategies, 

policies, and regulatory frameworks that adequately address all aspects of disease emergence. 

Pandemic preparedness is the need of hour and consist of several core components: 

surveillance, to detect pathogens, data collection, and modeling to determine rate and means of 

spread, improvements in public health guidance and communication, and the development of 

safe and efficacious vaccines and therapies. 

 


