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ABSTRACT

Mosquitoes are vectors of many biologic agents of infection that range from  bacteria, viral and parasitic infection. They 

cause diseases with high rate of morbidity and mortality. Plasmodium species are transmitted by the female anopheles 

genus and is the etiologic agent of malaria which is the major cause of absenteeism from work, school, reduced 

productivity, reduction in labour supply, illness and death in the tropics. Burkitts lymphoma is a malignancy that is higher 

in malaria endemic region. The genus culex and mansonia are the vectors of nematodes in the  filariodea  family. They 

cause spectrum of diseases ranging from eosinophillia, allergic lymphadenitis, lymphoedema and  persistent infection 

could cause “elephantiasis”. The vector of zika virus is Aedes species. It is responsible for microcephaly in fetus of 

pregnant women infected in pregnancy. Yellow fever is a viral haemorrhagic fever caused by a flavivirus and transmitted 

also by the aedes species. Vector control with proper cleaning of the environment, individual use of insecticide treated net, 

use of prophylactic and prompt treatment of diseases caused by them are methods that have been suggested to reduce the 

mortality associated with the diseases caused by these mosquitoes.

Keywords:  Eosinophilia, Flavivirus, Haemorrhagic, Microcephaly, Plasmodium

Department  of Internal medicine Federal Medical Center 

(FMC) Owo, Nigeria.

Correspondence
Dr Ogunmodede Adebimpe Funmilola
Email: bimpefunmilola@yahoo.com

Mosquitoes and their Medical Importance

Ogunmodede AF.

Article Metrics
Date submitted:  22/04/2020
Date Accepted:  25/05/2020
Date Published: June, 2020

West J Med & Biomed Sci | Vol  1  |  No  1  |  2020

A Short Communication

Page 115

LITERATURE

Vectors are either arthropods or any living thing that 

transmits infectious agents to a susceptible host. A 

vector can play either a biological or mechanical role in the 

transmission of an infectious agent. A biological role is 

played when the vector is  important in the essential phase 

of the lifecycle of the infectious agent. The vector plays a 

mechanical role when it carries the infectious agents to a 
1 susceptible host on its body, limbs, body fluids and faeces.

Vectors include mosquitoes, fleas, ticks and mites. 

Mosquitoes belong to the  phylum : arthropoda, Class : 

insecta, Order: Diphtera, Family: Culcidae with 

2Subfamily: Anophelinae and Culcinae.  Genus in this 

families are: Aedes, Anopheles, culex,Culiseta, Ficalbia, 

Latzia, Mansonia, Mimomyia, Onirion and Udaya. There 

are about 3000 species of mosquito, of  which about 100 
3are vectors of human diseases.  They have a long, slender 

body and long, needle-shaped, piercing mouthparts. 

Females of most species are ectoparasites whose  tube-like 

mouth called proboscis pierce the host skin to consume 

blood. The adult  mosquito measure between 2 mm and 
312.5 mm in length.  They feed on blood of vertebrates, 

mammals, birds , reptiles and fishes. They can survive in a 

variety of environment because of their special 

adaptational skills. They can survive in clean, dirty, small 
4and large bodies of water.
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They have four stages in their lifecycle. egg, larva, pupa 

and adult. The females usually mate only once but produce 

eggs at regular intervals throughout their life. A blood meal 

is needed to propagate the species hence the need for them 

to constantly bite human and animals. Female mosquitoes 

lay up to 50-500 eggs after a blood meal. The eggs are 
6 released through a genital opening.  The egg is able to 

survive the aquatic environment with the hydrophilic inner 

surface and a hydrophobic outer surface. Factors such as 

water quality, incidence of light, existing eggs, available 

food, and local vegetation are decisive factors in selecting 

a favourable breeding site by female anopheles mosquito 

.The eggs develop after 2-7 days of been laid depending on 
6the temperature .  The Larva is legless and the  body is 

divided into three distinct parts: (a) the head with mouth-

parts, eyes and antennae; (b) the broader thorax and (c) the 

abdomen which is composed of seven almost identical 

segments and three modified posterior segments. The 

larval food consists of microorganisms, algae, protozoa, 
4invertebrates and detritus .  They can be classified based on 

their feeding behaviours into filter or suspension feeders, 

browsers or predators. Larvae moult four times at 

intervals, before reaching the pupal stage. At each moult, 

the head capsule is increased to the full size characteristic 

of the next instar, whereas the body grows continuously. 

The pupa stage is aquatic , last for 2 days and is temperature 

dependent. Some larval organs are subsequently 

histolysed, whilst the body of the adult is formed through 

the development of imaginal disks (cells or groups of cells 

that remained quiescent in the larval body until the pupal 

stage . The adult stage develops at the completion of the 

final stage of metamorphosis  , the males in the population 

usually emerge 1–2 days before the females in order to 

achieve sexual maturity at the same time as the emerging 

females. The life cycle again of mating, feeding and 
4 oviposition begins soon after the emergence into adult .  

The male deposits  the spermatozoa in the bursa copulatrix 
6of the female within less than half a minute.  The female 

mosquito can only mate once whereas the male mosquito 

can mate several times .The female therefore stores 

sufficient sperm in their spermathecae to fertilize several 

egg batches without further copulation. The   search for a 

host to obtain a blood-meal is the next important phase 

after insemination in order to propagate their kind.

They are vectors and have been linked to the following 

illnesses

Malaria
Malaria is an old disease whose name is derived from the 

Italian (mal-aria) or “bad air”. It is also known as Roman 
7fever, ague, marsh fever, periodic fever, paludism.  Malaria 

control was revolutionalised when Dr. Ronald Ross  in 

1898 discovered that the female Anopheles mosquito was 
8,9 actually responsible for transmitting malaria parasite.  

Malaria is a disease mostly of tropical and subtropical 

areas, It is prevalent in sub-Saharan Africa and common in 

other tropical regions of China, India, Southeast Asia , 
10South and Central America.   Malaria accounts for 65 

percent of all diseases reported in Nigerian health facilities 
11 and in 42% of pregnant women.  At least 1 million people 

die of malaria each year, mostly children under 5 years of 
12 age.  More than 80% of the deaths worldwide occur in 

12,13sub-Saharan Africa.   In Nigeria, statistics show that 

malaria accounts for 25% of under-five mortality, 30% of 
14childhood mortality and 11% of maternal mortality.  The 

 

Figure 1: Picture of a  mosquito5  
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parts of the world that are continously at high risk of 
15malaria are predominantly the poorest.  Malaria is the 

major cause of absenteeism from work and school in 

Africa and reduced productivity, reduction in labour 
16supply, illness and death.  Plasmodium falciparum, 

Plasmodium vivax, Plasmodium ovale and Plasmodium 

malariae are the four known species of Plasmodium genus 

that transmits malaria. Anopheles gambiae, Anopheles 

funestus, Anopheles arabiensis and Anopheles melas.  

A.arabiensis species are the anopheles species that are 
17 vectors of this parasite.  Over 80% of malaria infections 

are caused by P. falciparum while up to 15% are caused by 

P. malariae and less than 5% are caused by P.ovale 
17,18 infections. Variation in climatic conditions has profound 

effect on the life of a mosquito and on the development of 

malaria parasites. Temperature and humidity are the most 

important factors. The best conditions for the development 

of  Plasmodia in the Anopheles and the transmission of 

infection are when the mean temperature is within a range 
0of 20-30 C while the mean relative humidity is at least 

60%.  A high relative humidity lengthens the life of the 

mosquito and enables it to live long enough to transmit the 
19 infection to several persons. The lifecycle of malaria is 

shown in the diagram below

The symptoms of uncomplicated malaria include 

headache, fever, jointaches, reduced appetite and bitter 

taste. That of complicated malaria include : coma, DIC, 

kidney failure and Acute respiratory distress syndrome. 

The group of individuals that are most vulnerable to 

complicated malaria are children, pregnant women, 

immunosuppressed patients and immigrants from malaria 

non endemic areas. Drugs that were used in the past to treat 

malaria include: Chloroquine, Quinine, Sulphadoxine/ 

 

Figure 2:  Malaria parasite life cycle.20 
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Pyrimethamine and halofantrine .The WHO now 

advocates the use of Artemisinin Combination Therapy for 
21the treatment of malaria.  

Burkitts lymphoma : was first discovered in Uganda, East 

Africa by Dr Denis Burkitt about 5 decades ago. The 

incidence of BL has increased in the endemic areas in 

Africa in recent years, overlapping with the epidemic of 
22HIV and malaria in the region.  It results from 

translocation of cmyc  oncogene from 8 to 14. Several 

forms of Butkitt Lymphoma exist depending on its 

geographic distribution, incidence magnitude and risk 

factors .Endemic BL (eBL) is the disease originally 

described by Burkitt and largely found in Africa, 

characteristically affecting the facial skeleton in children 

between ages two to nine.  Sporadic Burkitt's lymphoma 

(sBL) is the form subsequently described outside the 

African region, morphologically similar to eBL and 

affecting the  abdomen mainly. It has no age specificity. A 

third subtype has been proposed based on its association 

with HIV infection. It is well described in the developed 

world and known among HIV positive adults in Africa. The 

likelihood of the disease among HIV positive children has 
23not been well characterized.  It presents with swelling of 

the facial skeleton with CNS involvement. A starry-sky 

pattern is usually present, imparted by numerous benign 

macrophages that have ingested apoptotic tumor cells . 

Despi te  that  Burki t t  has  been l inked to EBV 

(lymphotrophic gamma human herpesvirus widely spread 
24among humans).  P. falciparum  role in its  development  

has been suggested by the shared geographic distribution 

of eBL and holoendemic malaria.  Both diseases show 

highest incidence rates in the lymphoma belt or malaria 

belt, an area around the equatorial Africa (+/-10ºC) where 

average temperature exceeds 15.5ºC and have yearly 

rainfall higher than 50 ml. The suggested pathways by 

which both infections could induce eBL include the fact 

that malaria could disrupt immune response against EBV, 

leading to BL. A reduction of BL incidence was observed 
25in areas where malaria was eradicated .

Filariasis
Filariasis is caused by several nematodes in the filariodea 

family which infects humans. Larva stages are innoculated 

by the flying mosquitoes. These larvae develop into adults 

and produce millions of microfilariae after mating and 
20migrate in the blood or skin.  Disease caused by the adult 

worm or the microfilariae is due to the host immune 

response to the parasite and its characterized by massive 
26eosinophillia.  Wuchereria bancrofti and Brugia malayi 

are transmitted by Culex species and Mansonia species of 

mosquito respectively. Presence of the adult worm in the  

lymphatic system causes allergic lymphadenitis. 

 

Figure 3: Picture of Elephantiasis27                  

Subsequent infection will lead to lymphatic obstruction 

which may progress to lymphoedema. Clinical features in 

the acute stage include fever, pain and tenderness on the 

path that involves the inflammed lymph vessels. Chronic 

and persistent infection  leads to enlargement of the 

regional lymph nodes and subsequently leads to 

“elephantiasis” The development of elephantiasis takes at 

least 10 years of infection and it is common in highly 

endemic region. Treatment is with the use of Diethyl 

carbamazine (DEC) which kills the microfilariae and the 
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adult worms. Treatment of elephantiasis may require 

surgical intervention. Prevention and control involves the 

use of insecticides and individual avoidance of mosquito 

bite.

Zika
Zika is a zoonotic disease that is  caused by an arbo 

(arthropod borne ) virus called zika virus. It was first 

discovered in was discovered in Zika Forest in near 

Entebbe in Uganda in 1947 during a mosquito and primate 
28,29 surveillance. Its been 'quiet' but for some few isolated 

outbreaks in the state of Yap and French Polynesia until  

March 2015 whole world went agog when an 
  exanthematous illness was identified in Brazil and  had 

spread to about 14 Brazillian State and  Columbia by 
30October 2015.  This same mosquito borne viral illness was  

declared  a Public Health Emergency of International 
 st 31Concernby WHO on the 1  of  Febuary 2016.  It is an RNA 

flavivirus transmitted majorly by a bite from Aedes species 

of mosquitoes. A. aegypti which is well distributed in the 

tropical and subtropical region and A albopictus which 
32exists more in the temperate region.  The zika virus is 

33neurotropic in that it is attracted to neural cells.  This 

explains how it destroys the growing fetal neural tissues 

causing a  teratogenic  effect  of  microcephaly. 

Microcephaly  is defined as  a head circumference that 

measures more than two standard deviations below the 
34mean for age and sex.  It is a major cause of mental 

retardation, seizure disorder and developmental delay. 

Zika virus also causes meningo-encephalitis in adults. It 

said to be the only virus that has teratogenic effect and this 

is shows that mosquitoes can cause diseases with serious 

deleterious effects like monstrous babies.

Yellow Fever
Yellow fever is caused by a flavivirus. It is a zoonosis of 

monkeys that inhabit tropical rainforest in West and 

Central Africa and South and Central America. transmitted 

among humans in urban areas  by Aedes aegypti by 

mosquitoes living on tree tops Aedes africanus and 
20haemagogus in Africa and America respectively.  It 

causes 200,000 to 300,000 death per year mainly in the Sub 

Saharan Africa. It has an incubation period of 3-6 days. 

Clinical features include high fever and rigors, backache, 

headache,nbone pains, nausea and vomiting, jaundice, 

haemorrhagic diathesis, haemorrhages into the mucosa, 

gastrointestinal bleeding and oliguria. management 

involves fluid and electrolyte balance with fluids, 

monitoring urine output and blood pressure, Use of plasma 

expanders and blood transfusion may be necessary. 

Patients should be isolated and contacts should be 
1quarantined.  Yellow fever has been incorporated into the 

Expanded programme on immunization for infants and 

persons entering or leaving an endemic area are required to 

possess a valid certificate of vaccination. The certificate is 

valid for 10 years after which the person is requested to be 

revaccinated.

 

 CONCLUSION
 

mosquitoes are important vectors of many communicable 

diseases. The diseases caused by the organism they carry 

are major causes of morbidity and mortality. A lot has to be 

done in the area of mosquito control, prophylactic and 

prompt treatment of infection and reducing the 

complications of the infection caused by them.

 REFERENCES

1.   Lucas AO, Gilles HM. Short textbook of public 
health medicine for the tropics. CRC Press; 2003.. 
P.37.

2.   Bayer A.G(2018) Taxonomy of mosquito in 
Companion Vector-Borne Diseases.available from 
http://  accesed on 24/09/2018.www.cvbd.org

3.   Rozendaal JA. Vector control: methods for use by 
individuals and communities. World Health 
Organization; 1997. 10.

4.   Becker N, Petric D, Zgomba M, Boase C, Madon M, 
Dahl C, Kaiser A. Mosquitoes and their control. 
Springer Science & Business Media; 2010; 17. 



Ogunmodede AF

For Reprint Contact:editor@wjmbs.com.ng West J Med & Biomed Sci | Vol  1  |  No  1  |  2020

5.   Gathany, J (2016) Picture of Aedes aegypti 
www.slideshare.net/gabgibsonbitten court. Accessed 
on 26/05/2016. 

6.   Clements AN. The biology of mosquitoes: 
development, nutrition and reproduction. London: 
Chapman & Hall; 1992: 10-12

7.   Martin Elizabeth. Oxford medical dictionary. Oxford 
University press.6th edition, 2013; 167. 

8.   Phillips RS. Current status of malaria and potential 
for control. Clinical microbiology reviews. 2001 Jan 
1;14(1):208-26.

9.    Arora DR and Arora B . Medical Parasitology. 2nd 
edition 2008:  67-76.

10.  Cheesbrough M. District laboratory practice in 
tropical countries. Cambridge university press; 
2006: 249-258. 

11.   Akanbi OM, Odaibo AB, Ademowo OG. The 
burden of malaria infection on pregnant women and 
birth weight of infants in south western Nigeria. 
East Afr J Public Health. 2009 (1):63-8.

12.  Malaria RB. World malaria report. Geneva: World 
Health Organization. 2005. 

13.  Afolabi BM, Salako LA, Mafe AG, Ovwigho UB, 
Rabiu KA, Sanyaolu NO, Ibrahim MM. Malaria in 
the first 6 months of life in urban African infants 
with anemia. The American journal of tropical 
medicine and hygiene. 2001 Dec 1;65(6):822-7.

14.  Noland GS, Graves PM, Sallau A, Eigege A, 
Emukah E, Patterson AE, Ajiji J, Okorofor I, Oji 
OU, Umar M, Alphonsus K. Malaria prevalence, 
anemia and baseline intervention coverage prior to 
mass net distributions in Abia and Plateau States, 
Nigeria. BMC Infectious Diseases. 2014 Dec 
1;14(1):168. 

15.  Alnwick D. Meeting the malaria challenge. Africa 
Health. 2001;23(6):18-9

16.  Klausner R, Alonso P. An attack on all fronts. 
Nature. 2004;430(7002):930-1.

17.  Federal Ministry of Health (1990) Guidelines for 
malaria control for physicians in Nigeria.

18.  Orajaka B.N   Prevalence of Malaria Parasites and 
Antimalaria drugs in Use in Awka & Onitsha 
Anambra State. Ibadan: University Press 1996.M.Sc 
Thesis.4 :29 – 31.  

19.  Bruce-Chwatt, L.J. (1986). Essential Malariology 
London: William Heinemann Medical Books p.452 

20.  Malarial parasites. Life cycle in Hunter JA, Boon 
NA, Colledge NR, Walker BR. Davidson's 
Principles and practice of Medicine. Churchill 
Livingstone,. 2006. Figure 2.35 Malarial parasites. 

Life cycle 149.

21.  World Health Organization, “World Malaria Report 
2013”, World Health Organization, Geneva, 
Switzerland, Dec. 2013. 

22.  Burkitt D. A sarcoma involving the jaws in African 
children. British Journal of Surgery. 1958 
Nov;46(197):218-23.

23.  Jaffe ES. Harris NL, Stein H, Vardiman JW  
Pathology and genetics of tumours of haematopoietic 
and lymphoid tissues. Iarc; 2001.

24.  Henle G, Henle W, Klein G, Gunven P, Clifford P, 
Morrow RH, Ziegler JL. Antibodies to Early 
Epstein-Barr Virus-Induced Antigens in Burkitt&s 
Lymphoma. Journal of the National Cancer Institute. 
1971;46(4):861-71.

25.  Rochford R, Cannon MJ, Moormann AM. Endemic 
Burkitt's lymphoma: a polymicrobial disease?. 
Nature Reviews Microbiology. 2005;3(2):182-7.

26.  Kumar P. Kumar and Clark's clinical medicine. 
Španjolska, Saunders Elsevier. 2009.637-639

27.  Agawal G .Picture on elephantiasis accessed from 
www.shutterstock.com th on 20  febuary 2020.

28.  Simpson DI. Zika virus infection in man. 
Transactions of the Royal Society of Tropical 
Medicine and Hygiene. 1964;58(4):335-8.

29.  Dick GW, Kitchen SF, Haddow AJ. Zika virus (I). 
Isolations and serological specificity. Transactions of 
the royal society of tropical medicine and hygiene. 
1952 ;46(5):509-20.

30.  Campos GS, Bandeira AC, Sardi SI. Zika virus 
outbreak, bahia, brazil. Emerging infectious diseases. 
2015: 21(10):1885-1886..

31.  Gulland, A.(2016) Zika virus is a global public 
health emergency declares World Health 
Organisation  BMJ 352:657.

32.  Chouin-Carneiro T, Vega-Rua A, Vazeille M, 
Yebakima A, Girod R, Goindin D, Dupont-
Rouzeyrol M, Lourenco-de-Oliveira R, Failloux AB. 
Differential susceptibilities of Aedes aegypti and 
Aedes albopictus from the Americas to Zika virus. 
PLoS neglected tropical diseases. 2016; 10(3). 

33.  Bell TM, Field EJ, Narang HK. Zika virus infection 
of the central nervous system of mice. Archiv für die 
gesamte Virus forschung. 1971 Jun 1;35(2-3):183-
93. 

34.  William WH, Myron JL, Judith MS, Robin RD. 
Current diagnosis and treatment. William WH, 
Myron JL, Judith MS, Robin RD. Current diagnosis 

thand treatment. Paediatrics 19  edition. New York: 
McGraw- Hill.2009. 711-712


