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APRESENTACAO

O esforgco presente na comunidade académica e cientifica com o objetivo comum
de promover saude é uma ag¢do que vai além da Lei organica da saude, se baseando
também no compromisso individual dos profissionais da area em oferecer mecanismos que
proporcionem saude a populacéo.

Consequentemente, para se promover saude em todos os seus aspectos, torna —
se necessaria cada vez mais a busca por novos métodos de diagndstico eficaz e preciso
para a mitigacdo das enfermidades nas comunidades. Partindo deste principio, esta obra
construida inicialmente de cinco volumes, propde oferecer ao leitor material de qualidade
fundamentado na premissa que compde o titulo da obra, ou seja, promogdo da salde e
consequentemente o tratamento das diversas doencas, uma vez que é cada vez mais
necessaria a atualizagdo constante de seus conhecimentos.

De forma integrada e colaborativa a nossa proposta, apoiada pela Atena Editora,
tras ao leitor produgbes académicas desenvolvidas no territério nacional abrangendo
informacgdes e estudos cientificos no campo das ciéncias médicas com énfase na promogao
da saude em nosso contexto brasileiro.

O tratamento, diagnéstico e busca por qualidade de vida da populagdo foram as
principais tematicas elencadas na selecéo dos capitulos deste volume, contendo de forma
especifica descritores das diversas areas da medicina, com énfase em conceitos tais
como ressuscitagao cardiopulmonar, exame ginecolégico, saude indigena, telessaude, dor
musculoesquelética, depressdo Aedes aegypti, prognostico, morbidade, AIDS, cancer de
cabeca e Pescoco, epidemiologia, llimaquinona, Saude da Mulher, tecnologia educacional,
lavagem de méos, infeccéo hospitalar, mortalidade, atengéo psicossocial, covid-19, dentre
outros diversos temas relevantes.

Finalmente destacamos que a disponibilizacdo destes dados através de uma
literatura, rigorosamente avaliada, fundamenta a importancia de uma comunicacgéo sélida e
relevante na area médica, deste modo a obra “Medicina: Esforco Comum da Promoc¢éao da
Saude e Prevengédo e Tratamento das Doencas — volume 5” proporcionara ao leitor dados
e conceitos fundamentados e desenvolvidos em diversas partes do territério nacional de
maneira concisa e didatica.

Desejo uma excelente leitura a todos!

Benedito Rodrigues da Silva Neto
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ABSTRACT: Do you know what is the most
dangerous of animals? If you think it is snakes,
sharks, and lions, you are wrong. The animal
responsible for the largest number of human
deaths is small, can fly and we often do not see
it: it is mosquitoes! They can transmit devastating
diseases and many of them we will present and
discuss in this article. But not all mosquitoes
transmit diseases, as many of them feed on
plants, being part of our ecosystem, interacting
positively or negatively in the large food chain.
The concern about mosquitoes and their high
rate of transmission of deadly illness is mainly
due to the lack of vaccines and medicines that
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DANGEROUS OF ANIMALS

can treat the effects of the diseases. Thus, we
can use as prevention several measures to
control mosquitoes and invest in science for the
development of vaccines that could minimize the
effects of transmitted diseases.

KEYWORDS: Mosquitoes, diseases, prevention,
parasites and Aedes aegypti

SO UMA PEQUENA PICADA? CONHECA
O MAIS PERIGOSO DOS ANIMAIS

RESUMO: Vocé sabe qual é o mais perigoso
dos animais? Se vocé pensa que sao cobras,
tubarbes e ledes, vocé esta errado. O animal
responsavel pelo maior nimero de mortes
humanas é pequeno, pode voar e muitas vezes
a gente ndo vé: sdo os mosquitos! Eles podem
transmitir doencas devastadoras e muitas delas
iremos apresentar e discutir neste artigo. Mas nem
todos os mosquitos transmitem doencas, pois
muitos deles se alimentam de plantas, fazendo
parte do nosso ecossistema, interagindo positiva
ou negativamente na grande cadeia alimentar. A
preocupacao com 0s mosquitos e sua alta taxa
de transmissdo de doencas mortais se deve
principalmente a falta de vacinas e medicamentos
que podem tratar os efeitos das doencas. Assim,
podemos utilizar como prevencédo diversas
medidas de controle de mosquitos e investir
em ciéncia para o desenvolvimento de vacinas
que possam minimizar os efeitos das doencas
transmitidas.

PALAVRAS-CHAVE: Mosquitos,
prevencéo, parasitas e Aedes aegypti

doencas,
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11 INTRODUCTION

1.1 What are mosquitoes?

Mosquitoes are insects that include to several species. They have a trunk called a
proboscis that is adapted to suction liquids, such as the sap and nectar of plants, as well as
the blood of some animals. Both sexes feed on plants, but the female is the only one able
of feed on blood, at least in most species, being considered a hematophagous. They do
this to obtain proteins and iron that help their eggs lay during reproduction. However, this
characteristic makes them “deadly vectors” because they are able to accidentally transmit
or disseminate disease-causing pathogens during hematophagy [1].

Mosquitoes have a complete metamorphosis, which is characterized by adult forms
being completely different from larval forms. Its life cycle has four phases: egg, larva, pupa
and adults. The latter measure approximately less than 1.6 centimeters, weighing up to 2.5
milligrams. As they have a pair of wings, they can fly for 1 to 4 hours without stopping at
maximum, and at a speed of up to 1 to 2 km/h. Most species of mosquitoes eat in the period
with less light, from dusk to dawn.

1.2 What are the other dangerous animals in the world?

Although the mosquito is the animal that causes the most human deaths per year,
other animals are included in this list in Figure 1. In the second position, unfortunately, are
the humans, through murders and other atrocities that one causes to others nearby. The
animal that is in third place are snakes, with approximately 100 thousand deaths per year.
We all know that not all snakes are poisonous, but a part has very powerful poisons that can
lead to death of many people who do not seek medical attention or simply do not have time
to go to the hospital. Dogs are in fourth place through the transmission of the disease called
rabies, whose bite transmits the virus that can affect the nervous system and lead to death
if not treated and prevented with vaccines.

The other animals that are among the top 10 on the list are the Triatomine bugs
(also called “Kissing bugs”), who transmits Chagas disease, the Snail that transmits
schistosomiasis (worms), crocodiles, hippopotamus, lions, and sharks. These last four are
carnivores and end up killing humans who approach their natural habitats.
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BED BUG
(CHAGAS DISEASE)

FRESHWATER SNAIL
(SCHISTOSOMIASIS)

CROCODILE

Figure 1. The most dangerous animals in the world. From top to bottom, the images represent
the 10 top animals that cause the most human deaths in the world.
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1.3 What the main diseases do mosquitoes transmit?

Mosquitoes are vectors of various diseases, depending on their species and the
region they inhabit [2]. The mosquito can be infected by several pathogenic viruses,
protozoa or worms. During the hematophagy these pathogens can be transmitted to the
individual directly into the bloodstream. The infection cycle is characterized by the bite and
introduction of the parasite in the host, which develops the disease, being bitten again by
another mosquito when it feeds on the blood. This cycle occurs between human hosts and
also wild animals (Figure 2). Let’s get to know the main diseases transmitted by mosquitoes!

Healthy
person

S
e R

: : Mosquito vector ! Mosquito vector
Reservoir animals . ’ e

Sick
yﬁs‘{m A ¥

<

Figure 2. Disease transmission cycle between mosquito vectors and animals. By biting some
wild animal or even a human, mosquitoes transmit diseases, then the individual can become
sick, and completing the cycle with new mosquito bites, allowing the parasites to continue in the
wild through these blood-sucking insects.
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1.4 Viral Diseases: Dengue, Yellow Fever, Chikungunya, Zika and West Nile
Fever

Almost all of these infectious diseases are transmitted by the Aedes aegypti
mosquito, very common in tropical regions [3]. It is very small and with white stripes on the
body, making it easy to identify. Usually Aedes aegypti bites regions such as feet, calves
and ankles because they fly low.

Dengue is the most known and common disease, mainly in South America. There
are 5 types of dengue virus. The person who has had dengue can even develop a severe
bleeding, often leading to death [4]. Symptoms of dengue include high fever, headache,
pain behind the eyes, vomiting and, especially, reddish spots on the body. It really is very
serious, with many cases of infection and deaths each year.

Yellow fever is transmitted by Sabethe and Haemagogus mosquitoes predominantly
wild. The urban form of the disease is transmitted by Aedes aegypti. The disease is called
that because the skin turns yellow. That’s right, yellow! This due to the virus affects the liver,
preventing blood clotting factors from forming and increasing the amount of bilirubin in the
blood. As this bilirubin is yellow, its accumulation in the skin and eyes causes them to turn
yellow.

Chikungunya and Zika Virus is an infectious disease caused by the Chikungunya
virus and transmitted by the mosquitoes Aedes aegypti and Aedes albopictus. While
Chikungunya cause severe pain in the joints, in addition to fever above 39°C, headache,
and spots red on the skin, the symptoms of the Zika virus, usually last about 2 to 7 days
only, are low fever, muscle pain and rashes. But the main problem in Zika infection is
microcephaly in pregnant women. In some way, this virus interrupts brain development in
babies during pregnancy. Much research is being done to better understand this disease
and seek alternatives to prevent it.

Finally, West Nile fever, transmitted by the Culex mosquito, has wild birds as its main
hosts, but eventually humans are bitten. Even in most cases there are no serious symptoms,
in 1% of infected people the virus affects the nervous system, causing neurological disease,
inflammation in the brain and leading to death. It is a very serious infection too!

1.5 Parasitic Diseases: Malaria and Leishmaniasis

Every year, malaria kills about 580,000 people and infects almost 200 million. The
disease is caused by the Anopheles gambiae mosquito injects Plasmodium into the host
skin during a blood meal.. Malaria is an infectious disease that affects the liver, destroys red
cells and can reach other vital organs [4]. Symptoms may appear only after 15 days after the
mosquito bite, which has a slow effect on the human body. Usually the infected person has a
fever above 38°C, sweating, chills, muscle and head pain, delusions, drowsiness, vomiting,
enlarged spleen and stiff neck.
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Leishmaniasis is transmitted by a mosquito called phlebotomes. As they are quite
small, they sometimes manage to pass through the trap of mosquito screens. The main
animals affected are wild mammals, such as rodents, anteaters, foxes, in addition to
domestic dogs, but humans are accidentally bitten and infected. Parasites (Leishmania)
live and multiply inside cells that are part of the immune system called macrophages.
There are two types of leishmaniasis: cutaneous and visceral leishmaniasis or kala-azar.
Symptoms can vary from irregular and prolonged fever, anemia, lack of appetite, swelling
of the abdomen due to enlarged liver and spleen in the case of visceral leishmaniasis, the
most severe form.

1.6 Worm disease: Filariasis

The main worms transmitted by mosquitoes is the disease called Filariasis, caused
by larvae of Wuchereria bancrofti[5]. It is also known as elephantiasis. Worms is transmitted
by the Culex mosquito. When the bite occurs, the larvae penetrate the skin and migrate to
the lymph nodes, where they stay until they reach adulthood. Thus, the lymphatic vessels
are blocked, prevents circulation and swell. Symptoms are mainly swelling in the groin, fever,
enlargement of the affected limb (usually the legs) and muscle pain. When discovered at the
beginning, filariasis is curable and the treatment consists of the use of drugs prescribed by
the doctor. The treatment of sick people is also essential to prevent new transmissions and
interrupting the disease transmission cycle.

1.7 How can we prevent mosquitoes bite and transmitted diseases?

Is it possible, a world without mosquitoes? Would it be feasible to exterminate them,
since they are considered the deadliest animals in the world or are they useful for something in
nature? Ending mosquitoes is impossible and would not be ideal for the balance of nature, as
they are food for many other species, such as carnivorous insects, reptiles, and amphibians, and
are also important pollinators. The problem is that we have invaded green areas and produced
garbage that pollutes their habitats, allowing them to be reproduced through the supply of food
and places for breeding [6]. We must therefore guarantee a balance of its population, preventing
itself in different ways.

Initially, prevention must begin with education and community involvement. Awareness
campaigns are needed for prevention to be effective. Communities are educated about how the
disease spreads, how they can protect themselves from infection and the symptoms of infection.
Prevention is focused on reducing adult mosquito populations, controlling mosquito larvae, and
protecting individuals from mosquito bites (Figure 3). Depending on the mosquito and the affected

community, a variety of prevention methods can be implemented at the same time.
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Controlling mosquito larvae

Windows and bed net protection

Environmental and
body repellents

Figure 3. Prevention and control of vector-borne disease. The use of body and environment
repellents, as well as installing protection nets on windows and mosquito screens on beds. In
addition, avoid the proliferation of larvae in places containing exposed clean water such as tires,

potted plants and other containers.

We must limit exposure to mosquitoes from dusk to dawn, when most are active, in

addition to wearing long-sleeved blouses, pants and socks throughout this period. Placing

protective screens on windows and doors is a simple and effective way to reduce the number

of mosquitoes indoors. It is also recommended to anticipate contact with the mosquito and

use a topical repellent. Internal spraying of insecticides is another prevention method widely

used to control mosquitoes. Removing tire debris, cleaning drains and gutters helps to

control larvae and reduce the number of adult mosquitoes. So far, there is only a vaccine

for a disease transmitted by mosquitoes: yellow fever. There are researches that seek to

develop vaccines for other listed but have not yet been completed. In the meantime, let’s try

to avoid contact with the most dangerous animal in the world!
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