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Vector-borne diseases

Disease that results from an infection with a 

pathogen transmitted to humans and other 

animals by blood-feeding anthropods, such 

as mosquitoes, kissing bugs, ticks, and 

fleas.



Elizabeth A. McGraw & Scott L. O'Neill  Nature Reviews Microbiology 11, 181-193 (March 2013)

Heat map showing the worldwide incidence of deaths caused by 

vector-borne disease



http://en.wikipedia.org/wiki/Disability-adjusted_life_year

Impact of VBDs



Disability-adjusted life years (DALYs) for all 

major vector-borne diseases

Hill et al., Nature Reviews Microbiology (2005)





The Yellow Fever Mosquito

Aedes aegypti

Photo by Geoffrey Attardo





https://www.youtube.com/watch?v=tqJ54E-adGs

https://www.youtube.com/watch?v=MbXSPacvuak

https://www.youtube.com/watch?v=tqJ54E-adGs
https://www.youtube.com/watch?v=MbXSPacvuak


Aedes aegypti Recolonization



http://diseasemaps.usgs.gov/del_us_human.html





Can Las Cruces Aedes aegypti 

Mosquitoes spread Dengue virus?

Table 2. Infection of body and dissemination to the head in Las Cruces F2 and Rockefeller Aedes aegypti. 1 
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Serotype Isolate Mosquito 

Strain 

No. 

Fed 

No. (%) 

Infected 

P-

value
a
 

Mean Body 

Titer ±1SE 

(log10 

PFU/mosquito)
b
 

No.(%) Total 

Dissemination 

from All 

Bodies
c
  

No. (%) 

Disseminated 

From 

Infected 

Bodies 

Mean Head 

Titer (log10 

PFU/head)
d
 

DENV-1 Thailand 

16007 

Las Cruces 43 1 (2.3) 0.02 1.7 ±0.0 0 (0.0) 0 (0.0) -- 

  Rockefeller 30 6 (20.0)  3.2 ±0.4 3 (10.0) 3 (50.0) 1.9 ±0.2 

DENV-2 Tonga/74 Las Cruces 36 2 (5.6) 0.04 0.8 ±0.2 1 (2.8)  1 (50.0) 1.3 ±0.0 

  Rockefeller 21 6 (28.6)  3.1 ±0.5 3 (14.3) 3 (50.0) 3.4 ±0.3 

DENV-3 Sri Lanka 

3002 

Las Cruces 32 2 (6.3) 0.12 2.2 ±0.5 0 (0.0)  0 (0.0) -- 

  Rockefeller 23 5 (21.7)  3.5 ±0.4 2 (8.7) 2 (40.0) 1.7 ±0.3 

DENV-4 Dominica 

rDEN4 

Las Cruces 33 3 (9.1) 0.01 1.3 ±0.3 1 (3.0) 1 (33.3) 2.8 ±0.0 

  Rockefeller 26 10 (27.8)  2.9 ±0.3 4 (15.4) 4 (40.0) 2.6 ±0.3 
a 
Results of Fisher’s exact test 

b 
From infected bodies only 

c 
Only mosquitoes with infected bodies were screened for dissemination 

d 
From infected heads only 



Insecticide Resistance

The Insecticide Resistance Action 

Committee (IRAC) :

• ‘insecticide resistance is 'a heritable 

change in the sensitivity of a pest 

population that is reflected in the repeated 

failure of a product to achieve the 

expected level of control when used 

according to the label recommendation for 

that pest species'.



CDC Bottle Test for Detection of 
Insecticide Resistance



Deltamethrin IR BottleTest
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Deltamethrin IR BottleTest



Insecticide Resistance in Aedes aegypti 
from New Mexico. 

Resistant populations are marked

with red dots, sensitive

populations are marked with green

dots. The grey circles represent lab

populations that have been

established but not yet been tested

for resistance. ALA – Alamogordo,

CRL- Carlsbad, DEM-Deming, LC-

Las Cruces, LOV-Lovington, ROS-

Roswell, SOC-Socorro, SUN-
Sunland Park.





Kdr genotypes in NM 
Aedes aegypti



Message for Vector Control 
Professionals:

In case of a Zika outbreak

• Don’t use pyrethroids

• Use organophosphates

To control mosquitoes



Why do they bite?



https://osanabar.com/how-long-does-mosquito-live/
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Mosquitoes take blood to obtain nutrients 
for egg development

24 h after 
blood meal

48 h after 
blood meal

unfed

(mosquito ovaries)



Host finding

• Visual cues

• Heat

• Chemical cues



Institute of Applied 

Biosciences
New Mexico State University

– Mating behavior

– Host-seeking behavior 

• Blood is not detectable from the distance – what is?

• Metabolic byproducts of living things are

• CO2 / lactic acid / butter acid

– Host selection

• anthropophile / zoophile 

Olfaction-driven 
behavior in insects



Institute of Applied 

Biosciences
New Mexico State University
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How do insects smell?

The insect antenna



Institute of Applied 

Biosciences
New Mexico State University
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(from Steinbrecht)
TH=Thecogen (sheath cell)
TO=Tormogen (socket cell)
TR=Trichogen (hair cell)
R=Receptor Neuron (ORN)
E=Epithelial cell
SL=Sensillar lymph

A typical antennal sensillum



Institute of Applied 

Biosciences
New Mexico State University

31

Odor molecules

Receptor

OBP

bind

scavenge

pore

cuticle

Dendrite membrane

AIR

SNMP

Docking/
release

Conformation
change

Sensilla Lymph



Mosquito Repellents

Definition:

a substance that deters mosquitoes from 

approaching or settling.
The use of repellents to alter 

mosquito host seeking behavior is 

an effective method for the 

prevention of mosquito-borne 

diseases.



Institute of Applied 

Biosciences
New Mexico State University
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How efficient are the different 

products?



The Efficacy of Some Commercially Available Insect Repellents 

for Aedes aegypti (Diptera: Culicidae) and Aedes albopictus 

(Diptera: Culicidae)









Stuff that works



This one works too…



Stuff that does not work

• Vitamin B patches

• Geraniol and citronella based sprays



Efficacy of Some Wearable Devices Compared with

Spray-On Insect Repellents for the Yellow Fever

Mosquito, Aedes aegypti (L.) (Diptera: Culicidae)









Stuff that works



Stuff that does not work





X







Implementing Mosquito SIT



SkitoSnack
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Questions


