


































































THE REAL DEAL

How Antibodies Work
Each type of microbe has a unique 
chemical ID called an antigen.  
In the body, the immune cells read 
antigens of invading microbes,  
such as viruses.

Antibodies attach  
to each microbe 
preventing the invading 
microbe from causing  
an infection. 

Immune cells in  
the blood produce 
chemicals called 
antibodies that are 
unique to each antigen.

Testing for speci�c  
antibodies in the blood 
 is one way of detecting 
 a type of infection. 

Immune Cell

Microbe

Antigen

Antibody

A microbe is an  
organism that’s too 
small to see without 
a microscope. 
small to see without 
a microscope. 



























THE REAL DEAL

Blood Suckers Deliver Diseases
A single mosquito can move, or transmit, a disease-causing 
virus, bacteria or other microbe from one animal to another, 
including  a person.

A female mosquito  
bites  an infected  
bird. It sucks up  blood 
containing viruses.

The virus infects   
the mosquito.

When that mosquito 
sucks  blood from  
another bird or a horse 
or human, it also  injects 
saliva carrying the  
 virus and infects them.

People like Grandma 
can’t fight off the 
infection. 

People like Grandma 
can’t fight off the 











THE REAL DEAL

Mosquito eggs need water to hatch. Some species’ eggs  
can survive in dry soil, but they hatch when a rainstorm 
�oods the dirt. Small pools of water in places like the crooks  
of trees trunks, garbage cans, old tires or drainpipes are  
enough  for mosquitos to reproduce.

Making More Mosquitos
Adult female lays eggs 
on water surface.

Pupae develop into   
mosquitos that �y away. 

Larvae develop into  
 pupae, still in the water. 

Eggs hatch wriggling 
larvae that live in water. 

we saw that with 
the microscope!





THE REAL DEAL

St. Louis Encephalitis is named for a 1933 outbreak in  St. Louis, Missouri. 

St. Louis Symptoms

	Fever and headache

	Sti� neck

	Feeling dizzy and disoriented

	Paralysis

St. Louis Encephalitis Symptoms

Grandma had some  
 of these symptoms. of these symptoms. 

















THE REAL DEAL

Hard to tell  between 
West Nile virus and  
St. Louis Encephalitis.

West Nile Symptoms

	Fever and headache

	Sti� neck

	Feeling dizzy and disoriented

	Paralysis

	Feeling tired and weak

	High fever

	Loss of muscle control

	Muscle tremors and seizure

West Nile Virus or St. Louis Encephalitis?
In 1999, a mysterious illness stumped doctors in 
the New York City region. A total of 62 patients 
had symptoms, and seven died. Many more were 
infected but didn’t get sick.

Named for a 1933 outbreak in St. Louis, MO, 
St. Louis Encephalitis is a lot like West Nile virus. 
It causes similar symptoms, making it hard for 
doctors to tell the diseases apart.

St. Louis Symptoms

	Fever and headache

	Sti� neck

	Feeling dizzy and disoriented

	Paralysis

Hard to tell 
W
St. Louis Encephalitis.





THE REAL DEAL

Here are some ways that West Nile Virus gets around:

How West Nile Virus Spreads

The infected mosquito 
may bite uninfected 
birds. Some birds die 
but others live and and 
can spread the virus. 

Mosquito to Bird

An infected bird can  
spread West Nile virus to  
other birds at watering  
holes of breeding grounds.  

Bird to Bird

A mosquito bites  
an   infected  bird  and  
sucks up the virus.

Bird to Mosquito

When a mosquito  
 bites a human or other 
mammal, they can get 
sick. But they cannot 
pass on the virus through 
new mosquito bites.

Mosquito to Mammal

No laser  beams 
needed! An infected mosquito 

can pass the virus  
to her o�spring, which 
are born infected.

Mosquito to Mosquito
beams 





THE REAL DEAL

No one knows exactly how, but in 1999 the 
disease moved to North America — speci�cally 
to New York City and surrounding area.

By 2003, West Nile virus spread across the country, 
making about 10,000 people sick. This disease 
remains a threat throughout the United States. 

The mystery  
remains  unsolved!

West Nile Virus Outbreaks

1999

20022001 No Outbreak2003

















THE REAL DEAL

Dr. Tracey McNamara

When Dr. Tracey McNamara became 
a veterinarian, she didn’t know she 
would help solve one of the biggest 
medical mysteries ever to hit  
New York City. In 1999, birds began 
mysteriously dying at the Bronx 
Zoo, where she was the Senior Zoo 
Pathologist. Meanwhile, people  
were also dying of a mystery disease 
in the city’s hospitals. 

Government o�cials said the cause 
was St. Louis encephalitis. But Dr. 
McNamara knew that her evidence 
pointed to something di�erent—
something new to New York City. 
She didn’t give up investigating until 
she found the truth. 

The sickness was caused by  
West Nile virus. This was the �rst  
time it appeared in North America.  
Dr. McNamara is a science hero!  
Her work helped protect millions  
of people and animals in New York  
City and beyond. 

Wildlife World Conservation 
Society’s Wildlife Health  
Center, New York City, 1999

This super science  
sleuth cracked the 
West Nile VIRUS case!

This super science
sleuth cracked the 
West Nile VIRUS case!



THE REAL DEAL

Dr. Varuni Kulasekera

Whether it’s the swamps in  
the Amazon or still ponds on Staten 
Island, nothing stops Dr. Varuni 
Kulasekera from hunting mosquitos. 
In 1999, New York City called her in 
to inspect the homes of hospital 
patients su�ering from a mysterious 
illness. She found Culex pipiens 
mosquitos at all of the houses. Since 
these mosquitos spread disease,  
Dr. Kulasekera helped solve the West 
Nile virus mystery.

After this outbreak, Dr. Kulasekera 
became Medical Entomologist  
for the New York City Department  
of Health and Mental Hygiene. 
There, she monitored New York’s 
mosquito populations there for 
three years. Her work counting  
and identifying mosquitos helped  
New York City decide when to  
spray insecticide to reduce the  
risk of more West Nile outbreaks.    

Different types of 
mosquitos can 
spread different 
diseases.

Tasmania,  
circa 2016
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