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circula'ng between birds and mosquitoes
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Local circula*on of WNV in Spain: cases in horses



Including cases in humans



Engler et al. 2013. Int J Environ Res Public Health 10:4869–95.

Molecular xenomonitoring: 
identification of WNV in mosquitoes

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3823308/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3823308/
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Evidence of local circulation of other zoonitic
mosquito-borne pathogens: 
Analyses on 22791 mosquitoes from
southern Spain.  

Martínez-de la Puente et al. 2019. Transboundary and Emerging Diseases
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Cx. pipiens

Ae. caspius



Setaria equina: a vector-borne parasite 
poten0ally affec0ng human popula0ons



Ecology Medical 
entomology Epidemiology

Veterinary
Science Parasitology

“ONE HEALTH”

Animals – People – Environment



Adapted from Rund et al. 2016. Insects 7: 14. 

Factors including biting behaviour and parasite development may
impact the ability of mosquitoes to transmit avian malaria parasites



Studies on the different parameters affecting the vector 
compence of mosquitoes: 

The role of host-vector interactions

Vectors

Parasites

Host





Alcaide et al. 2009. Plos One

Amplify a 758 bp fragment of the mitochondrial COI gene
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Mar-nez-de la Puente et al. (2018) eLS. John Wiley & Sons, Ltd: Chichester



B
lo

od
 m

ea
l s

ou
rc

e 
(%

)

Cx. modestus

Cx. pipiens

100

80

60

40

20

0

338 102 197 145 771 304

Cx. perexiguus



B
lo

od
 m

ea
l s

ou
rc

e 
(%

)

An. atroparvus

Cx. theileri

Ae. caspius

100

80

60

40

20

0

338 102 197 145 771 304



B
lo

od
 m

ea
l s

ou
rc

e 
(%

)

An. atroparvus

Cx. modestus

Cx. perexiguus

Cx. pipiens

Cx. theileri

Ae. caspius

100

80

60

40

20

0

338 102 197 145 771 304

Mar-nez-de la Puente et al. (2018) eLS. John Wiley & Sons, Ltd: Chichester

‘Mosquito species’ explained around
49–65% of variance

Muñoz et al. 2012. Plos One



The invasive mosquitoes may affect the epidemiological
scenarios in Europe: the case of Aedes albopictus



N=8

Muñoz J, […], Figuerola J. 2011. J Med Entomol; Suter, TT. The asian tiger mosquito Aedes albopictus in Switzerland : biology
surveillance and control. 2015. Doctoral Thesis, Univ of Basel; Martínez-de la Puente J, […], Figuerola J. 2015. Malaria J

N=30 N=34



N=8

Muñoz J, […], Figuerola J. 2011. J Med Entomol; Suter, TT. The asian (ger mosquito Aedes albopictus in Switzerland : biology
surveillance and control. 2015. Doctoral Thesis, Univ of Basel; MarKnez-de la Puente J, […], Figuerola J. 2015. Malaria J

N=30 N=34



Martínez-de la Puente et al. 2015. Malaria J
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The feeding patterns of mosquitoes differs between species



Vectors

Parasites

Host

Studies on the different parameters affec3ng the vector 
compence of mosquitoes: 

The role of vector-pathogen interac1ons



Infection rate: 
detection of pathogens in the body of mosquitoes



Transmission rate:
detec.on of pathogens in the saliva of mosquitoes







2 Zika virus strains (Camboya & Puerto Rico)
3 mosquito species: 

- alien (Ae. albopictus) - Barcelona
- native (Ae. caspius) - Huelva
- control (Ae. aegypti)

Gutiérrez-López et al. 2019. Emerging Infectious Diseases
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Although both species fed on humans, their ability to 
develop human-infecting pathogens significantly differs.



Vector competence (ability to transmit the virus) 
differs between mosquito species



Adapted from Rund et al. 2016. Insects 7: 14. 

Contact rate and vector competence are factors strongly affec=ng
the ability of mosquitoes to transmit mosquito-borne pathogens



But it is essential to consider the environmental factors affecting these 
interactions to integrate all of this information

Environment

Vectors

Pathogens

Host



1000

1000

1000

2000

Mosquito species have different environmental requirements



Mosquito 
abundance
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The urbanized area nega5vely impact the abundance of mosquito
vectors

Ferragu5, Mar<nez-de la Puente et al. 2016. Sci Rep

Culex
perexiguus



A higher number of Cx perexiguus were captured in areas with WNV 
seropositive sparrows than in areas with absence of positive birds

Mar:nez-de la Puente et al. 2018. Sci Rep



Vector 
competence

Feeding patterns

In conclusion, different mosquito species have different:

and environmental requirements, finally playing different roles in the 
transmission of mosquito-borne pathogens
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Mosquito related factors should be considered
in studies on the transmission of mosquito-
borne pathogens in the wild

Josué Mar5nez-de la Puente
@JMar9nezPuente
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