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THE GREAT WAR AGAINST VIRUSES FROM THE PARAMYXOVIRIDAE 
FAMILY BEGAN A LONG TIME AGO 
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Summary 
As human populations grow, the number of interactions between humans and nature 
increases, leading to increased contact between animals and humans. However, 
human-induced habitat changes, particularly deforestation, agricultural expansion, 
and urbanization, have significantly disrupted the natural balance. These changes 
crowd out wild animals, forcing them to move closer to human populations and 
domestic animals, creating new opportunities for the spread of viruses. As ecosystems 
degrade, the remaining species that are often able to adapt to human environments 
become more concentrated, increasing the likelihood of pathogen transmission. 
Epidemics of new viral infectious diseases have increased over the past century, most 
of which are of zoonotic origin. Animal viruses can cause zoonotic epidemics when 
they acquire adaptations that allow them to infect and be transmitted between humans. 
Paramyxoviruses are known for their rapid mutation rate and poor ability to correct 
replication errors, so there is always the possibility that animal viruses will acquire 
mutations that allow them to infect and be transmitted between humans. 
Zoonotic spillover of animal viruses to humans poses a continuing threat to public 
health, and several cases of spillover of viruses from the paramyxovirus family have 
already been described, both in the distant past (measles virus, mumps virus, human 
parainfluenza virus 4) and in the last few decades (Hendra, Nipah, Menagle, Sosuga, 
Tioman, Achinota, Moijang, Langya, Shaanvirus virus), indicating a continuing threat 
from the emergence of new human paramyxoviruses from animal reservoirs.  
All of the newly discovered viruses listed above originate from bats, which have been 
proven to be a good reservoir for many types of viruses due to the existence of many 
different species of bats that often live together in large groups, which encourages the 
adaptation and evolution of viruses. A worldwide survey of a large number of bat 
samples has identified a large number of new paramyxovirus species (200) - more 
than double the existing total number in this family of viruses.  
New paramyxoviruses are also being continuously discovered in other mammalian 
species, such as rodents, shrews, pangolins, squirrels, reptiles, fish, as well as in pigs, 
cattle, cats and horses. But bats and rodents are recognized as major wildlife reservoirs 
for paramyxoviruses with unknown zoonotic potential Paramyxoviruses show one of 
the highest rates of interspecies transmission among RNA viruses, and paramyxovirus 
infection in humans can cause a wide range of often fatal diseases. It is therefore 
important to understand the determinants of interspecies transmission and the risk that 
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such events pose to human health. For example, a virus similar to human mumps virus 
was discovered in bats, which had approximately 90% identical amino acid sequences 
to the standard human mumps virus. This isolated bat "mumps" virus was even able 
to infect human cells, further confirming its zoonotic potential. Many other human 
paramyxoviruses have also been found to have strong similarities to animal viruses. 

viruses in common animal reservoirs are important. Since wildlife screenings have 
already resulted in the discovery of many new paramyxovirus species, there are 
probably many more species waiting to be discovered. When new paramyxovirus 
species are identified in animals, the genetic composition alone gives little 
information about the zoonotic potential of these viruses. It is still difficult to predict 
what genetic changes provide paramyxoviruses with the ability to infect and transmit 
between humans.  
"Reverse zoonosis", or anthroponosis, occurs when pathogens are transmitted from 
humans to animals. An example of this could be the evolution of canine distemper 
virus, which is thought to have emerged in dogs following cross species infection with 
measles from humans. Genetic and evolutionary analyzes suggest that canine 
distemper virus, which causes severe disease in domestic and wild carnivores, may 
have evolved after measles, a closely related morbillivirus, was transmitted from 
humans to canids, leading to viral adaptation and the emergence of canine distemper 
virus as a distinct pathogen. This case highlights the dynamic nature of Paramyxovirus 
evolution across species barriers. 
Monitoring of circulating viruses in animal reservoirs could help to assess the threat 
of novel viral infections emerging in the future. As a result of improved and more 
rigorous viral surveillance, the number of new and unclassified paramyxoviruses has 
grown enormously over the past few years. Whilst many of these viruses have not yet 
been isolated and fully characterized, their discovery enhances our appreciation of 
paramyxoviral diversity. Furthermore, the addition of these new viruses poses a 
challenge with regards to classification and taxonomy, specifically in the context of 
drawing and defining boundaries of paramyxoviral genera.  
Rapid urbanization and increasing human mobility further expand the geographical 
reach of zoonotic paramyxoviruses. Urban sprawl encroaches on natural habitats, 
enhancing human wildlife interactions, while global travel allows pathogens to spread 
rapidly across continents. Given the complex inter play of zoonotic, ecological, 

approach is critical. This integrative strategy recognizes that human health is closely 
linked to the health of animals and ecosystems, and thus, interdisciplinary 
collaboration is essential to address the root causes of zoonotic disease emergence.  
By fostering collaboration across public health, veterinary science, environmental 
conservation, and agricultural sectors, the One Health approach aims to improve 
disease surveillance, enhance early detection of spillover events, and implement 
preventive measures that reduce habitat destruction and manage wildlife interactions. 
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