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INTRODUCTION

ö Mosquito -borne 
Diseases - What 
is the problem?

ö What are the 
solutions to 
MBDs?

ö Laboratory, Field 
Trials and 
ProVector 
Community 
Projects An. gambiae photo Univ. Minnesota



WHAT IS THE PROBLEM?
WORLDWIDE MOSQUITO BORNE DISEASES

Disease Vector(s) Distribution

Barmah Forest disease Aedes vigilax, Ae. 

camptorhynchus, Culex spp., Ae. 

normanensis and Coquillettidia 

spp. 

Australia 

Bunyaviridae infections Aedes, Culex spp. Worldwide 

California encephalitis 

group 

Aedes, Anopheles triseriatus, 

Culex, Psorophora

N America, N 

Asia, Europe 

Chikungunya Aedes; Ae. furcifer-taylori group 

in Africa 

Africa, Asia 

Coltivirus ïOld World Culex, Anopheles and Aedes spp SE Asia, Europe 

Dengue Aedes aegypti, Ae. albopictus, 

Ae. polynesiensis, Ae. scutellaris

Worldwide 

Dirofilariasis Aedes, Anopheles, Culex spp. Worldwide 

Eastern Equine 

Encephalitis 

Aedes, Culiseta N and S America 
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Disease Vector(s) Distribution

Filariasis ïBancroftian
Anopheles, Aedes, Culex Asia, Africa, S 

America 

Filariasis ïBrugia 

malayi

Mansonia, Aedes, Anopheles Asia 

Filariasis ïBrugia 

timori

Anopheles barbirostris, Aedes 

oceanicus, Aedes samoanus

East Timor, 

Indonesia 

Group C viral fevers Culex, Aedes, Limatus, 

Wyeomyia, Coquillettidia, 

Mansonia and Psorophora spp

C and S America 

Ilheus and Bussuquara Aedes, Culex, Coquillettidia, 

Haemagogus, Psorophora, 

Sabethes, Trichoprosopon and

Wyeomyia spp.

C and S America 

Japanese encephalitis Aedes spp., Anopheles 

barbirostris and hyrcanus groups, 

Culex tritaeniorhynchus group 

and Cx. annulus

Asia, Australia 
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Disease Vector(s) Distribution

Karelian fever Aedes spp. Russia 

Malaria Anopheles Africa, Asia, C 

and S America 

Mayaro Haemagogus janthinomys S America 

Murray Valley 

encephalitis 

Aedes normanensis, Culex 

annulirostris and Cx. 

bitaeniorhynchus

Australia, SE Asia 

Mycobacteriosis ïM 

ulcerans

Mosquitoes (probable) Tropical regions 

worldwide 

Oônyong nyong Anopheles funestus and An. 

gambiae

Africa 

Ockelbo disease Culiseta morsitans, Cx. pipiens 

and others 

Sweden 

Oropouche Culex quinquefasciatus, Aedes 

serratus, Coquillettidia 

venezuelensis

S America 
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Disease Vector(s) Distribution

Pogosta disease Culiseta, Aedes and Culex Finland 

Rift Valley fever Culex, Aedes, Anopheles, 

Erethmapodites, Mansonia, 

Culicoides, Coquillettidia spp.

Africa 

Rocio Psorophora ferox, Aedes 

scapularis

Brazil 

Ross River diseases Aedes vigilax; Culex annulirostris

also implicated 

Australia, SE Asia 

Sindbis Culex univattatus and Cx. 

tritaeniorhyncus

Asia, Africa, 

Australia 

Spondweni Aedes circumluteolus, Armigeres, 

Culex, Eretmapodites, Mansonia

Africa, Papua 

New Guinea 

St. Louis encephalitis Culex pipiens, Cx. tarsalis, Cx. 

nigripalpus, Cx. restuans, Cx. 

salinarius, Aedes, Sabethes

N and S America 
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Disease Vector(s) Distribution

Venezuelan Equine 

encephalitis 

Culex spp, Aedes 

taeniorhynchus, Psorophora 

confinnis, Anopheles aquasalis

N and S America 

Wesselsbron Aedes sp., Anopheles gambiae, 

An. pharoensis, Culex telesilla, 

Cx. univittatus, Mansonia 

uniformis

Africa 

West Nile virus Culex univittatus. Cu. pipiens, 

Cu. vishnui, Cu. neavei, 

Coquillettidia, Aedes and 

Anopheles spp.

Worldwide 

(except Australia) 

Western Equine 

Encephalitis 

Culex tarsalis N and S America 

Yellow fever Aedes, Haemagogus, Sabethes S America, Africa 

Zika Aedes species C Africa, SE Asia 



WHAT ARE THE SOLUTIONS?

ö Prevention

é Habitat Modification and Structural 
Barriers

ó Low cost, e.g. proper dispensing of 
containers, draining ditches

ó High cost, e.g. screens, windows, air 
conditioning

é Pesticides

ó Outdoor and indoor residual spraying

ó Highly effective but temporary, often 
have toxic or harmful environmental 
effects, expensive

é Non-Impregnated Bed Nets  

ó Form a protective barrier around 
persons using them but provide little 
protection

Anopheles: CDC



WHAT ARE THE SOLUTIONS?
CONTINUED

é Pesticide Impregnated Bed Nets

ó Insecticide -treated bed nets 
(ITNs) and Long -lasting ITNs 
(LLINs) 

ó ITNs have been shown to reduce 
all -cause mortality by about 20%

ó Has community effect in 
reducing mosquito populations

ó Become damaged or need 
reapplication of pesticides

ó Not all family members are 
protected

ó Some mosquito populations have 
become insecticide resistant 



WHAT ARE THE SOLUTIONS?
CONTINUED

é ProVector

ó ~7 people are helped with each ProVector

ó Used Indoors

ó Low cost and long lasting (flower ð15 yrs, refill 3/6 months)

ó Uses non-toxic pesticide to safely kill mosquitoes

ó Rapidly reduces mosquito population indoors and has 
community effect

ó Helps protect family members who:

é do not have bed nets

é when bed nets are damaged or pesticide is degraded

é during the day and evening when family is not under bed nets

ó Integrated Pest Management -The ProVector should be used 
when possible in conjunction with LLIN/ITN, and IRS



WHAT ARE THE SOLUTIONS?
CONTINUED

ö Medical Prevention and Treatment ðOften ½ of financial resources and staff 
time goes to treating malaria. 

é Prophylaxis

ó effective

ó expensive, concerns with chronic toxicity

é Anti -malarial

ó effective

ó parasite resistance to some drugs

ó expensive

é Supportive treatment

ö Future

é Vaccine

ó Many years of research, hopefully soon

é Sterile male release and genetically modified mosquitoes

ó Promising research, Hardy -Weinburg Equilibrium may reduce effectiveness beyond initial 
deployment



PARTS AND INSTRUCTIONS FOR 
ASSEMBLY OF PROVECTOR

Front Face 

of Flower

Peel off 

Paper 

Backing

Completed 

ProVector Flower Stem of Flower

Clear Plastic Bti
Refill Holder

Bti Refill 

(remove from 

bag)

Back Face of 

Flower



GLOBAL MALARIA PROGRAMME
INSECTICIDE-TREATED MOSQUITO NETS:

WHO POSITION STATEMENT

ö Neither LLINs nor indoor residual spraying (IRS), the other 
main method of malaria vector control, may be sufficiently 
effective alone to achieve and maintain interruption of 
transmission in holo -endemic areas of Africa.ó

Integrated Pest Management

Insecticide Residual

Spraying

Bed Net ProVector

Photo: RTI International

( WHO/TDR/Crump) 

http://www.google.com/imgres?imgurl=http://www.uni-tuebingen.de/modeling/images/bednet.jpg&imgrefurl=http://www.uni-tuebingen.de/modeling/Mod_Malaria_Bednets_en.html&h=593&w=400&sz=36&tbnid=DmMIvzgG4cfeHM:&tbnh=135&tbnw=91&prev=/images?q=bednet+photo&hl=en&usg=__VnOrMN0U0M7KBxybHB4uwRYfZBE=&ei=st6zSoN7lpG2B5Ks6LoO&sa=X&oi=image_result&resnum=1&ct=image


LABORATORY TRIALS, FIELD TRIALS, 
& COMMUNITY PROJECTS

Laboratory Trials
BDIDL Georgia Southern 
University
WRAIR Armed Forces Research 
Institute of Medical Sciences 
(Thailand)

Field Trials
Georgia, USA
Uganda
Dominican Republic
Kenya
Asia

25 Community Projects
Asia
Africa
Caribbean 
Central America



WALTER REED PROJECT, 
KISUMU, KENYA


