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What was the paper about?  

Urban Norway and black rats (Rattus norvegicus and 
Rattus rattus) are the source of a number of zoonotic 
pathogens1 responsible for significant human sickness 
and death in cities around the world.  

This review summarized what is known about urban rat 
associated-zoonoses with the goal of identifying 
common themes and avenues for further study.     

What zoonotic pathogens do rats carry? 

Leptospira interrogans is a bacteria found in rat 
urine. Infection in people (called leptospirosis) causes 
fever, jaundice, hemorrhage, and renal failure. 
Leptospira spp. is found in rat populations throughout 
the world, but human infection is most common in the 
tropics (e.g., SE Asia, India, the Caribbean, and Latin 
America).  

Yersina pestis (a bacteria) is the causative agent of 
the bubonic plague. It is spread among rats and from 
rats to people by fleas. Infection in people is 
characterized by fever, enlarged lymph nodes, and 
septicemia (systemic bacterial infection). Plague is 
generally found only in Africa, Southeast Asia, and 
South America. 

Rickettsia typhi is a bacteria that is found in rat 
populations worldwide. It is transmitted among rats, 
and from rats to people, by fleas. Infection in people 
(called ‘murine typhus’) causes fever, muscle and joint 
pain, and a characteristic skin rash. 

                                                             
1 Zoonotic pathogens (or zoonoses) are harmful 
microbes (i.e., bacteria, viruses, or parasites) that 
can be transmitted from an animal to a person. 

 

 

 

 

 

 

 

 

Streptobacillus monilliforme (a bacteria) is a 
normal part of the rat oral flora. It can be transmitted 
to people through biting and through contaminated 
food. Disease in people is called ‘rat bite fever’ or 
‘haverhill fever,’ and is characterized by fever, 
vomiting, skin rash, and arthritis.  

Seoul hantavirus (a virus) is found in rat urine, 
saliva, and feces. Infection in people causes 
‘hemorrhagic fever with renal syndrome,’ characterized 
by fever, hemorrhage and renal failure. This virus is 
thought to be present in rat populations around the 
world, but disease in people appears to occur only in 
Asia.  

Angiostrongylus cantonens is a parasitic worm 
that lives in the rat lungs and sheds eggs into the rat’s 
feces. Humans can only become infected by way of a 
mollusk that has consumed the parasite eggs. In 
people, the parasite can infect the brain and eyes. The 
parasite is primarily found in Southeast Asia, the South 
Pacific, Australia, and the Caribbean. 

Others: Other zoonoses can be found in rats include: 

- The bacteria Bartonella spp., E. coli, Salmonella spp., 
Campylobacter spp., and Borrelia spp.. 

- The viruses Hepatitis E virus and even SARS!  

- The parasites Hymenolepis spp., Rodentolepis spp., 
Toxoplasma spp., and  Cryptosporidium spp..  

This document is a summary of the article: 
Himsworth CG, Parsons KL, Jardine C, Patrick DM. 2012.  

Rats, Cities, People, and Pathogens: A systematic review and 
narrative synthesis of literature regarding the epidemiology of rat-

associated zoonoses in urban centers.  
Vector-Borne and Zoonotic Diseases 13(6): 349-359. 

 

A painting depicting people suffering from the Black 
Death – an outbreak of bubonic plague (caused by Y. 

pestis) that killed almost half of the European 
population in the 14th century. 

http://img.wikinut.com/img/1yniynaxczwyv9nl/jpeg/0/An-early-painting.jpeg
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What knowledge have we gained from previous 
studies of rat-associated zoonoses?  

• Urban rat-associated diseases are becoming 
more common and more problematic as cities 
grow larger.  

• Poor populations within both developing and 
developed nations are at highest risk for rat-
associated diseases. This is because poverty 
creates an environment that encourages rat 
infestations and makes people more vulnerable 
to disease.  

 

 

 

 

 

 

• Climate, season, and weather have a significant 
impacts on rat populations and the diseases that 
they carry.  

• The behavior of rats and their zoonotic 
pathogens determines the risk of disease 
transmission from rats to people.  This is why 
studying rats is important. 

• The types of zoonotic pathogens and number of 
infected rats can vary remarkably, even over a 
very short distance. For this reason local studies 
are needed to gauge disease risk. 

• Although the microbes mentioned previously 
are dangerous for people, with the exception of 
plague, none of them cause any illness in rats! 
This means that rats carrying these microbes 
will appear perfectly healthy.  

 

 

 

 

 
 

What are the remaining knowledge gaps? 

• How will climate change impact rat-associated 
diseases? 

• There is very little contemporary data on urban 
rat-associated zoonoses in rats and people. How 
many rats and people are really infected with 
these microbes? How much of a health burden 
do these diseases cause in people? 

• We know what the frequency of infection and 
disease in rats and people is highly variable 
among different geographic locations. But why 
does this variation occur? Are there features of 
the urban environment that cause this 
variation?  

• How does immunosuppression (e.g., 
HIV/AIDS) affect the risk of rat-associated 
zoonoses in people?  

• How do different rat control methods influence 
the zoonotic microbes that rats carry? Can we 
design rat control problems that prevent disease 
transmission, specifically? 

 

There is no way to tell if a 
rat is carrying dangerous 
zoonotic pathogen just by 

looking at it. Only 
specialized testing can 
detect these organisms.  

Large outbreaks of rat-associated leptospirosis are a 
major problem in South American slums. 

Trapping and poisoning is 
often ineffective for 
controlling rats and 

disturbs established rat 
family structures. Could 
these activities actually 

promote disease spread?  
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