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I. Vector mediated transmission

Viral: RVF, Dengue, Yellow fever,…

Protozoa: Malaria, leishmania,…

Macro-parasites (worms):  Schistosomiasis, 

Filariasis,…

http://www.cdc.gov/malaria/biology/index.htm
http://en.wikipedia.org/wiki/Leishmania


Malaria Life Cycle



Coupled “host-vector” systems

X Y Z R

w uv

Host:

Vector:

X Z R

w u

SIR

SIR

SEIR

SEIR



Classical Ross model of malaria (1912)
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Extended “Ross” model with latency (Diezt,…)
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Basic parameters
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Examples of dynamic simulations with Mathematica: 
infection outbreak
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Macro-parasites: schistosome life cycle

This diagram is provided by Center for Disease Control and Prevention (CDC).



“Mean burden” (host) + prevalence (“vector”)

Macdonald (1965)

For macro-parasites infection intensity (burden) is more important 
than prevalence!

0

AB
R


BRN:

w=mean worm burden of H population; 
y=prevalence of shedding snail
A,B – transmission coefficients: 
“snail->human” and “human -> snail”

Premises:
•Steady snail population and 
environment
•Homogeneous human population, 
and transmission patterns (contact 
/contamination rates, worm 
establishment ets)

=> equilibria,  analysis and control


