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Leptospira interrogans in Urban Rats: 
Implications for Public Health  

and Rat Control 

 
What was the study about?  
 
Urban Norway rats are the 
source of a number of zoonotic 
pathogens (harmful microbes 
that can be transmitted from 
animals to people) responsible 
for significant human illness in 
cities around the world.  
 
Leptospira interrogans is one of 
these pathogens. It is carried in 
the rat kidney and shed in the 
urine. People can become 
exposed and infected through 
exposure to an environment that 
has been contaminated by rat 
urine (direct contact with rats is 
not needed to become exposed).  
 
Although infection in rats is 
asymptomatic (i.e., they appear 
perfectly normal), infection in 
humans can lead to fever, renal 
failure, and pulmonary 
hemorrhage. 
 
Because L. interrogans can cause 
non-specific clinical symptoms in 
people, underdiagnosis and 
misdiagnosis are common. For 
this reason, it is really difficult to 
determine the true health burden 
associated with this pathogen in 
urban centers.  
 
In order to assess, monitor, and 
mitigate the risk to humans, it is 
important to first understand if 
this pathogens is present in rats 
and how it circulates in rat 
populations.   

 
The objective of this study was 
to characterize the ecology of L. 
interrogans in Norway rats 
(Rattus norvegicus) in 
Vancouver’s Downtown 
Eastside. 
 
How was the study 
conducted? 
 
Rats were trapped in 43 city 
blocks, and one location within 
the adjacent port, over a 12 
month period.  
 

 
Kidney samples were tested for 
the presence of L. interrogans 
using PCR and sequencing (for 
detection of L. interrogans 
DNA).  
 
A statistical model was built to 
predict L. interrogans infection 
status in individual rats. Spatial 
analysis was undertaken to 
identify geographic areas with 
high and low L. interrogans 
infection rates. 
 
 

This document is a summary of the article: 
 

Himsworth CG, Bidulka J, Parsons KL, Feng AYT, Tang P, 
Jardine CM, Kerr T, Mak S, Robinson J, Patrick DM. Ecology of 

Leptospira interrogans in Norway rats (Rattus norvegicus) in an 
Inner-City Neighborhood of Vancouver, Canada. PLoS Neglected 

Tropical Diseases  
 

 

Rats are social beings that live in live in tight-knit colonies with small 
home territories. This study showed that it is important to understand 

rats before we can understand the diseases they carry. 
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What did the study find? 
 
The proportion of rats 
infected with L. interrogans 
varied remarkably among 
blocks from 0 - 66.7%. 
Additionally, geographic clusters 
of both higher and lower than 
expected rates of infection were 
identified (see Figure 1).  
 
This means that the number 
of infected rats in a block 
does not depend on the total 
number of rats infesting 
that block. In some blocks 
with very low numbers of 
rats the majority of the rats 
were infected, while other 
blocks with very high 
numbers of rats were 
totally disease free.  
 
This patchy disease distribution 
makes sense when you realize 
that rats live in tight-knit 
colonies with small home ranges, 
usually about the size of a city 
block. This means that the rats in 
one block have almost no contact 
with rats in the adjacent blocks, 
which minimizes disease spread 
among rat colonies.  
 
It was thought that rats were 
infected with L. interrogans 
through random exposure to the 
bacterium in the environment. 
However, we found that the 
probability of infection in a rat 
increased with increased weight,  

 
body fat, and bite wounds. In 
other words, the largest, 
fattest, and ‘scrappiest’ 
rats were most likely to be 
infected.   
 
Weight, body fat, and biting are 
all factors associated with social 
hierarchies and dominance (i.e., 
these rats are likely to be the 
most dominant rats in the 
colony). This suggests that 
transmission is influenced 
by colony structure and 
social interactions within 
a rat colony.  
 
Why is this significant? Well, 
studies of disease in other 
colony-forming species (like  

 
badgers) have shown that 
removing animals (e.g., through 
trapping or poisoning) 
destabilizes the family unit and 
actually increases disease spread  
by causing infected animals to 
migrate to uninfected colonies 
and by increasing antagonistic 
interactions among animals. 
 
This could suggest that 
trapping and poisoning 
might actually facilitate 
disease spread among rats. 
Given that trapping and 
poisoning are common methods 
of dealing with rat infestations, 
this is a topic that should be a 
priority for study in the future.  

Figure 1: Geographic distribution of L. interrogans infected rats. 


