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Mosquito-borne viral infections and diseases among
persons and interfering with the vector activities

Abstract

Background: The main aspects of clinic manifestations, epidemiological data and case
treatment about human arboviruses transmissible by mosquitoes are treated in this article.
Mosquito-borne viral diseases also called arboviruses (for arthropod-borne viruses), can
be transmitted to humans and animals by infected mosquitoes. Only certain types of
mosquitoes can carry viruses and very few are even infected. A mosquito first becomes
infected by feeding on a host that has the virus. Normally, the virus is transmitted between
birds and mosquitoes, but occasionally certain types of mosquitoes can bite a person or
animal. Arboviruses occur all over the world, but main viruses existing are dengue, yellow
fever, West Nile virus, eastern equine encephalitis, western equine encephalitis, St. Louis
encephalitis and La Crosse.

Results: Arboviruses human cases occur from spring to fall when mosquito populations
are highest, peoples of all ages can get the disease, children are more likely to have severe
illness or die, but persons over SOyears of age have more severe disease. All mosquitoes
do not have a virus in them, and the more mosquitoes bite to persons, the greater risk of
catching a disease is there. Most peoples who get bitten by an infected mosquito never
get sick, but rather just feel like they have the flu for a few days. In more serious cases,
symptoms of mosquito-borne diseases occur 4 to 10days after being bitten by an infected
mosquito. Illness can begin with fever, headache, muscle aches, nausea or vomiting, and
may progress to seizures, paralysis, coma and possibly death. Persons who survive can
suffer permanent health effects such as memory loss, paralysis or personality changes.

Conclusion: The most effective way to prevent mosquito-borne diseases is to prevent being
bitten by mosquitoes. Always take personal protective measures to avoid mosquito bites,
especially when mosquito-borne viruses have been identified near habitation. Being aware
of mosquito and mosquito-borne disease activities in the area, it can allow taking action to
protect ourself and others. When anybody has a mosquito-borne disease and gets any flu-
like symptoms especially in the summer months, it is necessary to see physician at once.
Integrated mosquito management approaches should be adopted for getting an effective and
efficient control of vectors that starts from identification of the species of mosquito causing
the problem to the biological, environmental and chemical categories for controlling the
target species.
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Introduction

Several insect-borne viruses circulate on the planet each year and
are capable of causing disease in humans and other animals. The most
common mosquito-borne viruses include West Nile virus, Eastern
equine encephalitis virus and La Crosse virus, in addition Saint Louis
encephalitis virus has also been detected in the past. Mosquito-borne
viruses are most active in late spring through early fall, and can infect
birds, horses and other animals in addition to humans. If public health
reports are positive for birds or animals in an area, or if large numbers
of mosquitoes are seen, there could be at increased risk of infection.
Thirty four types of arboviruses from 183 types have been isolated
and associated with human diseases. Four of them are important
in public health and are involved with epidemics; they are namely,
dengue, yellow fever, oropouche and encephalitis viruses. Dengue is
associated with human epidemic diseases in urban areas while yellow
fever in rural areas. Basically, oropouche causes a febrile disease,
sometimes accompanied with aseptic meningitis, and dengue is
associated with rash febrile disease, while yellow fever determines
hemorrhagic fever. Thirty other arboviruses are involved with febrile
illnesses in a few and sporadic cases. All arboviruses (apart from

dengue) are maintained within a sylvatic cycle in the forest, where
several species of haematophagous insects act as vectors and wild
vertebrates are involved as hosts. Dengue has a cycle where the Aedes
aegypti mosquito is the vector and man is the host. With the exception
of the four viruses associated with epidemics which determine great
economic and social impacts, including death (as in the case of yellow
fever), the real involvement of these viruses as systematic agents of
human disease is unknown. Further studies are needed to clarify
unclear aspects of the epidemiological cycles of these viruses.!?

Role of mosquitoes in transmission of viruses

Viral diseases are one of the most severe clinical manifestations
of arbovirus infection and may result in death or leave severe
consequences in survivors, wherein mosquitoes represent an important
public and veterinary health problems.

Zika virus

Zika virus is transmitted to humans via a bite by an infected A.
aegypti mosquito. Another mosquito similar to 4. aegypti, A.
albopictus, also has the potential to transmit Zika virus.
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An Aedes mosquito becomes infected with Zika virus when it bites a
sick person who has the virus in his blood, that mosquito can then pass
the virus on to other peoples. Mosquitoes remain infectious for life
and can infect several peoples. Typical symptoms may include fever,
headache, sometimes with pain behind the eyes, muscle and joint
pain, red rash and conjunctivitis. The illness is self-limiting, lasting
four to seven days and is diagnosed by having a blood test. There is
no vaccine to protect against Zika virus that is an emerging mosquito-
borne disease globally and it has been diagnosed in travelers from
affected countries. The same mosquitoes that transmit dengue and
chikungunya also transmit Zika virus.**

Dengue fever

Dengue is a viral disease transmitted from person to person by
mosquitoes, it is usually an acute, nonfatal disease, characterized by
sudden onset of fever, headache, backache, joint pains, nausea and
vomiting. While most infections result in a mild illness, some may
cause the severe forms of the disease. Dengue hemorrhagic fever, for
example, is characterized by severe rash, nosebleeds, gastrointestinal
bleeding and circulatory failure resulting in dengue shock syndrome
and even death. In dengue infected mosquitoes Aedes aegypti or Aedes
albopictus, the virus is present in the salivary glands of the mosquito.
When a female Aedes bites a human for food, it injects saliva into
the wound where the anti-coagulants contained in its saliva facilitate
feeding. Without knowing, the mosquito also injects the dengue virus
into the host. Since the virus can be passed from adult to egg, the
dengue virus is guaranteed to survive until the next summer and heavy
rains.’

Japanese encephalitis

The Japanese encephalitis virus is not found in certain areas;
however the mosquito capable of spreading can be present. Japanese
encephalitis is a potentially fatal disease and there has been found
few reported cases around limited regions. Japanese encephalitis is
a disease transmitted by Culex mosquito. It primarily affects birds
and animals and accidentally affects humans. The disease causes
encephalitis and meningitis, and symptoms include severe headache,
fever, stupor, tremors, disorientation, coma, loss of coordination and
other meningeal signs. Diagnosis is based on various blood tests and
treatment is symptomatic. Pigs are an important maintenance host for
this virus, which is mainly transmitted by night-biting mosquitoes
in the Culex tritaeniorhynchus group. Thirty percent of those who
exhibit encephalitis symptoms die and another 30% develop serious
and permanent neurological damage. Most infections however are
asymptomatic and an effective vaccine is available for preventing this
infection.’

West nile virus

West Nile virus is a disease transmitted to peoples, horses and
birds, and it is the most commonly reported mosquito-transmitted
disease around few regions. Most people’s infected with West Nile
virus show no symptoms or flu-like symptoms, but some (primarily
elderly) have more severe illness. West Nile virus is found in some
regions and will remain a public health concern in the foreseeable
future.®

Murray valley encephalitis

Murray valley encephalitis virus causes symptoms in approximately
one in a thousand peoples that is bitten by an infected mosquito. Most
persons do not develop any symptoms at all. In adults and older
children, symptoms include, fever, drowsiness, bad headache and stiff
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neck, nausea, muscle tremors and dizziness. In young children the
symptoms include fever, floppiness, irritability, drowsiness and fits.
The disease can be mild or severe, but in severe cases can lead to
coma and death. The incubation time for Murray valley encephalitis
varies from 5 to 15days, but symptoms usually appear within 8 to
10days after being infected. The infection is a greater risk near
swamps, floodplains, river systems, irrigation areas and major dams.
Peoples with suspected Murray valley encephalitis should be taken to
the nearest hospital.’

Kunjin virus disease

This is also a rare similar disease, but generally milder than Murray
Valley encephalitis. The virus is also spread by the common banded
mosquito.'’

Ross river virus disease

This potentially debilitating disease results in rash, fever, swelling
and pain in the joints, and is spread by a number of mosquito species
including the salt marsh mosquito.'!

Barmabh forest virus disease

This disease is similar to Ross River virus disease, but is generally
milder and less common. It is caused by viruses that are transmitted
by the bite of an infected mosquito.'

In nature, Murray valley encephalitis, Ross river disease and
Barmah forest disease are passed back and forth between wildlife and
some species (types) of mosquitoes. Humans can only catch these
diseases through the bite of an infected mosquito. The incubation
period (the time between being bitten by an infected mosquito and
becoming sick) for Ross river and Barmah forest diseases varies
from 3 to 21days, but is normally 7 to 14days. It may be possible for
humans to pass the virus back to mosquitoes that bite them, but only
during the incubation period. Peoples living, camping or recreating
within 3-5km of saltmarshes, estuaries, tidal rivers and freshwater
wetlands are at greater risk of Ross river disease and Barmah forest
disease infections than peoples living further away. Ross river disease
and Barmah forest disease cause symptoms in less than one in three
peoples bitten by an infected mosquito. Symptoms vary from person
to person, but include painful and swollen joints, sore muscles, aching
tendons, skin rashes, fever, tiredness, headaches and swollen lymph
nodes. Less common symptoms include, sore eyes, a sore throat,
nausea and tingling in the palms of the hands or soles of the feet.
Because the symptoms may be similar to some rheumatic diseases or
other viral diseases, a specific blood test organized by a doctor is the
only reliable method of diagnosis. '

La crosse encephalitis

La Crosse encephalitis is a viral disease that is transmitted by
the tree hole mosquitoes. Most peoples are infected by the eastern
tree hole mosquito Aedes triseriatus, which is an aggressive daytime
biting mosquito commonly found in wooded areas. It is an arthropod-
borne virus (arbovirus) spread by the bite of infected mosquitoes and
infection can lead to severe febrile illness, encephalitis (inflammation
of the brain) or meningitis (inflammation of the lining of the brain
and spinal cord). While many people’s infected have no apparent
symptoms, severe disease occurs most often in children under 16 years
of age. In rare cases, long-term disability or death can result from this
encephalitis. There is no specific treatment for this infection, and care
is based on symptoms. Reducing exposure to mosquito bites is the
best defense against getting infected with mosquito-borne viruses.'*
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Jamestown canyon virus

Jamestown canyon virus, which may be transmitted by several
different species of mosquitoes, is a rarely reported cause of illness in
humans. The virus Bunyavirus is closely related to La Crosse virus,
although disease is reported less frequently and any age group may
be affected. Jamestown canyon virus is an illness that is transmitted
to peoples through the bite of an infected mosquito. Symptoms may
include fever, headache and flu-like illness. Severe cases involving the
central nervous system may include meningitis (inflammation of the
membranes surrounding the brain) or encephalitis (inflammation of
the brain). Treatment for Jamestown canyon virus involves supportive
care until the illness resolves. Several species of mosquitoes are able
to transmit virus, including many that commonly bite people and cases
of human disease may occur anytime during the warmer months.'

Western equine encephalitis

Western equine encephalitis is a disease transmitted to
peoples, horses and birds, and caused by a virus belongs to the
genus Alphavirus, in the family Togaviridae. These alphaviruses are
spherical and have a diameter of 60-65nm. The outer layer consists
of a glycoprotein shell with protruding glycoprotein spikes, beneath
which lies the lipid bilayer. The nucleocapsid core contains the single-
stranded ribonucleic acid (RNA) genome. The primary complications
other than death in the fever are variable levels of central nervous
system impairment. Numerous factors, including location and specific
inflammatory cell response, may determine the resulting impairment.
Demyelination is a known byproduct of this disease, and it can be
detected radiologically. Often, these areas heal quite well unless
overlying fibrosis or cell death occurs. Additional complications
include mental retardation, behavioral changes, paralysis, permanent
focal neurologic deficits, seizure disorders, cerebellar damage and
choreoathetosis. Cases of Parkinson syndrome have been reported in
adults after equine encephalitis infection. It causes the most severe
disease in children (< 15years old) and older peoples (> 50years
old). Those who survive generally suffer permanent, debilitating
brain damage. Birds provide the primary source of infection. Several
types of daylight or twilight biting mosquitoes transmit it to peoples
primarily by the vector mosquito Culex tarsalis. Other mosquitoes
(Aedes species) and, occasionally, small, wild mammals also have
been known to spread the virus. C. farsalis is a mosquito that often
prefers warm, moist environments. In these locations, cycles of wild
bird and mosquito interactions and infectivity allow the virus to
remain endemic. No cases of bird transmission of the disease have
been reported, making mosquitoes the primary vector and birds simply
reservoirs. Epidemic outbreaks in the equine or pheasant population
often precede human epidemics of equine encephalitis and no vaccine
or curative drug treatment is currently available.'®

Eastern Equine Encephalitis

Eastern equine encephalitis is a rare illness in humans and many
people’s infected with Togaviridae virus show no symptoms, but some
(primarily children) have severe illness. Eastern equine encephalitis
virus is maintained in a cycle between Culiseta melanura mosquitoes
and avian hosts in freshwater hardwood swamps. But, the Cs.
melanura is not considered to be an important vector of this to humans
because it feeds almost exclusively on birds. Transmission to humans
requires mosquito species capable of creating a bridge between
infected birds and uninfected mammals, such as the cattail marsh
mosquito Cogquillettidia perturbans. There have been no reports
of human cases contracted; however, the virus has been detected
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frequently over the years in mosquitoes and birds. In addition, there is
a history of horses infected with this disease, including a large equine
outbreak. In humans, infection can result in one of two types of illness
such as systemic or encephalitic. Systemic infections have an abrupt
onset and are characterized by chills, fever, malaise, arthralgia and
myalgia. The illness lasts for 1 to 2weeks and recovery is complete
when there is no central nervous system involvement. In infants, the
encephalitic form is characterized by abrupt onset, while in older
children and adults, encephalitis is manifested after a few days of
systemic illness. Signs and symptoms in encephalitic patients include
fever, headache, irritability, restlessness, drowsiness, anorexia,
vomiting, diarrhea, cyanosis, convulsions and coma. No specific
antiviral treatment for infections is available and suspected patients
should be hospitalized, appropriate serologic and other diagnostic
tests ordered and supportive treatment provided. Approximately
one-third of those who develop disease die and many of those who
survive can have mild to severe permanent neurologic damage. Many
patients with severe sequelae die within a few years. There is no
vaccine against it and reducing exposure to mosquito bites is the best
defense against getting infected with disease or other mosquito-borne
viruses.'”

Venezuelan equine encephalitis or encephalomyelitis

Venezuelan equine encephalitis virus is a mosquito-borne
viral Togaviridae pathogen that encompasses Venezuelan equine
encephalitis or encephalomyelitis. This can affect all equine species,
such as horses, donkeys and zebras. After infection, equines may
suddenly die or show progressive central nervous system disorders.
Humans also can contract this disease wherein healthy adults who
become infected by the virus may experience flu-like symptoms, such
as high fevers and headaches. Peoples with weakened immune systems
and the young or the elderly can become severely ill or die from this
disease. The virus is transmitted primarily by mosquitoes that bite an
infected animal and then bite and feed on another animal or human.
The speed with which the disease spreads depends on the subtype of
the virus and the density of mosquito populations. Currently, there is
a vaccine available for both humans and horses. The live attenuated
vaccine known as TC-83 is a strain of Venezuelan equine encephalitis
virus that is passed 83times in guinea pig heart cells. There is also
an inactivated form of the vaccine known as C-84 derived from the
TC-83 strain.'®

Wesselsbron fever

Wesselsbron disease is caused by Wesselsbron virus in the genus
Flavivirus of the family Flaviviridae. This virus has the properties
typically found in a hemagglutinating flavivirus, but is not yet well-
characterized. Wesselsbron virus is transmitted by mosquitoes in the
genus Aedes including 4. caballus and A. circumluteolus. A high
seroprevalence among domestic herbivores in warm, moist regions
suggests that these animals may have a role as viral reservoirs. In
ruminants, there seems to be no direct virus transmission between
animals; however, humans have been infected by handling the virus
or contaminated material and in these cases, transmission is thought
to occur by contact or possibly aerosols. Most infections in humans
seem to be subclinical or consist of mild symptoms, such as fever,
that are not investigated. In the few symptomatic cases that have been
reported, Wesselsbron disease has resembled influenza. The symptoms
include fever, headache, arthralgia and muscle pains. Cutaneous
hypersensitivity and mild skin rashes have also been reported. Although
the fever usually disappears after 2-3days, the muscle pains have been
known to persist for much longer. Treatment is symptomatic; there
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is no specific treatment for the virus. For prevention, peoples who
work with Wesselsbron virus or contaminated tissues should wear
gloves and other protective clothing, and avoid techniques that would
aerosolize the virus. Mosquito control measures such as repellants and
mosquito netting also decrease the risk of infection."”

California encephalitis virus

Encephalitis is an acute inflammation of the brain that can cause
minor symptoms, such as headaches, to more severe symptoms such
as seizures. Mosquitoes serve as its carrier and for this reason this
virus is known as an arbovirus (arthropod-borne virus). California
encephalitis virus belongs to the Bunyaviridae family of viruses
and other viruses from the same genus are also a common cause
of encephalitis. Other viruses with similar disease symptoms but
genetically unrelated include St. Louis encephalitis and West Nile
virus. The incubation period of California encephalitis is usually
3-7days. An early symptoms phase of 1-4days commonly precedes
the onset of encephalitis. This phase manifests as fever, chills, nausea,
vomiting, headache and abdominal pain.*

Bwamba fever

Bwamba fever virus is from the genus Orthobunyavirus and
belongs to the family Bunyaviridae. It has a negative sense single
stranded RNA (ssRNA) genome, and the genome is segmented into
three pieces, Large (L), Medium (M) and Small (S), which have a
combined length of approximately 12,000 nt. The S RNA encodes
a nucleocapsid and non-structural proteins, the M RNA encodes
envelope glycoproteins and a non-structural membrane polypeptide
and the L RNA encodes an RNA dependent RNA polymerase.?!

Bunyamwera

Hanta virus or Hantavirus Hemorrhagic fever is associated with
high fever, lung edema and pulmonary failure and mortality is around
55%. The antibody reaction plays an important role in decreasing
levels of viremia. Human infections with certain Bunyaviridae, such
as Crimean-Congo hemorrhagic fever virus are associated with high
levels of morbidity and mortality, consequently handling of these
viruses must occur with a Biosafety level. They are also the cause of
severe fever with thrombocytopenia syndrome.>

Oropouche fever

The Oropouche virus is one of the most common
orthobunyaviruses. When virus infects humans, it causes a rapid fever
illness called Oropouche fever. This is considered to be an arbovirus
due to the method of transmission by the mosquitos 4. serratus and C.
quinquefasciatus among sloths, marsupials, primates, and birds. A
possible dispersal could be predicted for the four genotypes based on
time-scaled analysis and epidemiologic data association.?>**

St. Louis encephalitis

Cases of St. Louis encephalitis are usually the result of
unpredictable and intermittent localized epidemics. Saint Louis
encephalitis virus is transmitted to humans by the bite of an infected
mosquito. Most persons infected with virus have no apparent illness.
Initial symptoms of those who become ill include fever, headache,
nausea, vomiting and tiredness. Severe neuroinvasive disease (often
involving encephalitis, an inflammation of the brain) occurs more
commonly in older adults. In rare cases, long-term disability or death
can result. There is no specific treatment for the infection; care is based
on symptoms. The risk of being infected with virus can be reduced by
using insect repellent, wearing protective clothing and staying indoors
while mosquitoes are most active. If a person is a family member
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and may have virus neuroinvasive disease, it is important to consult
healthcare provider for proper diagnosis.”

Rift valley fever

Rift Valley fever is an acute, fever-causing viral disease most
commonly observed in domesticated animals such as cattle, buffalo,
sheep, goats and camels, with the ability to infect and cause illness
in humans. The disease is caused by rift valley fever virus, which is
a member of the genus Phlebovirus in the family Bunyaviridae. 1t is
transmitted to animals and humans by day-biting 4Aedes mosquitoes.
Humans can also acquire infections through contact with the blood of
infected animals during slaughter. Many cases of this are relatively
mild, but the hemorrhagic form of this disease has a case fatality rate
of over 50%. The overall case fatality rate associated with human
infection is probably less than 1%. This fever is one of the few viral
pathogens that can be transmitted to the eggs of infected mosquitoes,
thus some mosquitoes can be infected before they ever bite a host. No
vaccine or curative drug treatment is currently available for it.?¢

Chandipura virus

Chandipura virus is a member of the family Rhabdoviridae that is
associated with an encephalitic illness in humans. Chandipura virus
is an enveloped RNA virus with an approximate genome length of
~11kb. Viral life cycle is cytosolic and during transcription, viral
polymerase synthesizes five discrete mRNAs and obeys to stop
signals that are present at the gene boundaries. Accumulation of
adequate amounts of viral proteins within infected cells through viral
transcription and subsequent translation potentiate the onset of viral
replicative cycle. In this phase, same L protein acts as a replicase and
ignores the gene junctions to generate a polycistronic anti-genomic
analogue that acts as a template for further rounds of replication
to generate many more copies of the genome RNA. This progeny
genome RNA upon packaging by viral proteins buds out as mature
virus particles. High grade fever of short duration, vomiting, altered
sensorium, generalized convulsions, decerebrate posture, leading to
Grade IV coma, acute encephalitis/ encephalopathy, death within a
few hours to 48 hrs of hospitalization can occur. The virus earlier has
been isolated from sandflies- Phlebotomus species, while successful
experimental mouse- mosquito- mouse transmissions have been
carried out by six species of mosquitoes A. aegypti, A .albopictus, An.
stephensi, Cx. tritaeniorhynchus, Cx. bitaeniorhynchus and Cx.
Quinquefasciatus.*"*

Mosquito prevention and control

Most often it is performed following the Integrated Mosquito
Management (IMM) concept, which is based on ecological,
economical and social criteria, and by integrating multidisciplinary
methodologies that are practical and effective to protect public health,
environment and improve the quality of life. Mosquitoesmanagement
can be divided into two areas of responsibilities, the protection from
mosquito bites and population controlof mosquitoes to reduce their
damage to human health, economies and enjoyment.?

Protection from mosquito bites

There are several approaches to whom adopting a person and
family can practice to prevent mosquito-borne diseases.

Avoid mosquito bites: Avoid mosquito bites by escape of outdoor
activities at dusk and dawn, the peak feeding time for many
mosquitoes or consider avoiding outdoor activities during these times
wear, long-sleeved shirts and long pants (light-colored clothing) and
use repellents according to label directions.*

Citation: Sarwar M. Mosquito-borne viral infections and diseases among persons and interfering with the vector activities. Int | Vaccines Vaccin. 2016;3(2):1 [-12.

DOI: 10.15406/ijvv.2016.03.00063


https://doi.org/10.15406/ijvv.2016.03.00063

Mosquito-borne viral infections and diseases among persons and interfering with the vector activities

Use insect repellent outdoors: Repellents containing picaridin,
and some oil of lemon eucalyptus and para-menthane-diol products
provide longer-lasting protection. To optimize safety and effectiveness,
repellents should be used according to the label instructions.?!

Wear long sleeves, pants and socks outdoors: Mosquitoes may bite
through thin clothing, so spraying clothes with repellent containing
permethrin or another registered repellent can give extra protection.
Do not apply repellents containing permethrin directly to skin and do
not spray repellent on the skin under clothing.

Care during peak mosquito biting: Take extra care to use repellent
and protective clothing from dusk to dawn during peak mosquito
biting period and breeding season.?

Mosquito proof home: Install or repair screens on windows and
doors to keep mosquitoes outside and use air conditioning, if someone
have it. It is helpful to reduce the number of mosquitoes around home
by emptying standing water from flowerpots, gutters, buckets, pool
covers, pet water dishes, discarded tires and birdbaths on a regular
basis.*

Mosquitos population control programs

It is helpful to support local community mosquito control
programs because vector control activities are most often handled
at the local level, such as through county or city government. The
type of mosquito control methods used by a program depends on
the time of year, the type of mosquitoes to be controlled and the
habitat structure. Methods can include elimination of mosquito
larval habitats, application of insecticides to kill mosquito larvae or
spraying insecticides from trucks or aircraft to kill adult mosquitoes.
Local mosquito control program can provide information about the
type of products being used in an area. Inform about the dead birds
to local authorities because dead birds may be a sign that West Nile
virus and other arboviruses are circulating between birds and the
mosquitoes in an area. By reporting dead birds or animals to local
health departments, anyone can play an important role in monitoring
mosquito-borne diseases. Local agencies have different policies for
collecting and testing birds, so check with local health department to
find information about reporting dead birds in an area.’>-’

Remove or regularly clean sources of standing water from
possessions where mosquitoes can breed, remove or turn over any
containers that could hold water (tires, cans, pet dishes, toys, cans,
flower pot saucers) and check land in the spring before plants have
the chance to grow and hide these objects. Change the water in bird
baths at least once a week to prevent mosquito breeding and recycle
old tires or store them where they cannot collect rainwater. If these
are not options, then cover them with a tight tarp or store them in
direct sunlight. Check gutters and clean out frequently to make sure
they are not plugged. Fill water-holding tree holes with dirt or sand to
prevent further mosquito breeding. For protecting of ourselves from
mosquito-borne diseases, limit outdoor activity after dark during peak
mosquito season. Avoid moving in known mosquito-infested areas
(e.g., swamps, marshes) during those times as well. When anyone is
outdoors after dark during mosquito season, or when camping out,
sleep under mosquito nets or use insecticide treated nets.*s*

Under certain circumstance, the continuous application of
synthetic insecticides causes development of resistance in vector
species, biological magnification of toxic substances through the food
chain and adverse effects on environmental quality***? and non-target
organisms including human, wildlife and aquatic health issues.**
Application of active toxic agents from plant extracts as an alternative
mosquito control strategy, which are non-toxic, easily available at
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affordable prices, biodegradable and show broad-spectrum target-
specific activities against different species of vector mosquitoes.
Extracts of several plants such as neem (Azadirachta indica),
Peppermint (Mentha piperata), lemon eucalyptus (Corymbiach
citriodora) and basil (Ocimum basilicum) have good repellents
efficacy against some mosquito species.*

Conclusion

Mosquitoes are found throughout the world and many species
transmit pathogens which may cause viral diseases. These diseases
include mosquito-borne viral encephalitis, dengue, yellow fever and
filariasis. Most of these diseases have been prominent as endemic or
epidemic diseases in the various states in the past, but today, only
the insect-borne (arboviral) encephalitides occur annually and dengue
occurs periodically. The major types of viral encephalitis include
St. Louis, La Crosse, Eastern equine and Western equine. These
viruses are normally infections of birds or small mammals. During
such infections, the level of the virus may increase in these infected
animals, thus facilitating transmission to humans by mosquitoes. The
West Nile virus, which can also cause encephalitis, is a good example
of this mode of transmission. Human cases of encephalitis range from
mild to very severe illnesses that in a few cases can be fatal. Control
measures could be aimed at different stages of the mosquito in its life
cycle. The measures can be classified as biological, environmental and
chemical control. Integrated mosquito management approach should
be adopted for getting an effective and efficient control on mosquito
with minimal impact on the ecological system.
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