
ARTHROPOD OR INTERMEDIATE 
VECTOR-BORNE DISEASES

a vector is any carrier of disease, but in 
the case of the ‘vector-borne diseases’ 
we restrict the word to those 
invertebrate hosts (insects or snails), 
which are an essential part of the life 
cycle of the disease organism.



• A housefly just carrying bacteria or amoebic cysts 
on its feet to food is not regarded as a vector: this 
would be simple mechanical spread.

• Insect vectors usually acquire the disease 
organism by sucking blood from infected persons, 
and pass it on, later, by the same route. There are 
other routes, however; infection may enter skin 
cracks or abrasions either from infected feces 
deposited when feeding, or from body fluid when 
an insect is crushed.



• By definition the disease organism undergoes 
a period of development inside the vector, 
and the time taken for this is called the 
extrinsic incubation period.

•



Mosquito-Borne Diseases
Malaria

•An acute infection of the blood caused by protozoa of the 
genus plasmodium.

• Infectious agent.
• Plasmodium falciparum/malignant tertian: Invades all ages 

of red blood cells. Red blood cell cycle is 48 hours
• Plasmodium vivax/benign tertian: Invades reticulocytes

only. Red blood cell cycle is 48 hours.
• Plamodium ovale/tertian: Invades reticulocytes only. Red 

blood cell cycle is 48 hours.
• Plasmodium Malariae/Quartan malaria: Invades 

reticulocytes only. Red blood cell cycle is 72 hours.



Epidemiology

• - Endemic in tropical and sub-tropical countries of the 
world. Affects 40% of the world population. Children less 5 
years of age, pregnant women and travelers to endemic 
areas are risk groups. Plasmodium falciparum 60% and 
vivax 40% are common .

• Predisposing factors are:
• Environment- physical environment for the propagation
• Patient source
• Susceptible recipients
• Anopheles capable to transmit the parasite
• Socio-economic factors like immigration, war, poverty, 

ignorance, agricultural irrigation farms, etc.



• Reservoir- Humans

• Mode of transmission- By the bite of an 
infective female anopheles mosquito, which 
sucks blood for egg maturation.

• Blood transfusion, hypodermic needles, organ 
transplantation and mother to fetus 
transmission is possible. Since there is no pre-
erythrocytic (tissue) cycle, the incubation 
period is short. 



• Incubation period- Varies with species

• Plasmodium falciparum 7-14 days

• Plasmodium virvax 8-14 days

• Plasmodium ovale 8-14 days

• Plasmodium malariae 7-30 days

• Period of communicability- Mosquitoes are 
infective as long as infective gametocytes are 
present in the blood of patients.

• Once infected, mosquito remains infective for life.



• Susceptibility and resistance- Susceptibility is universal
• except in some host-resistance factors:
• Non specific factors
• Increased splenic clearance reaction
• Hyperpyrexia- which is said to be schizontcidal
• Sickle cell traits are resistant to plasmodium falciparum
• Duffy blood group deficiency (Duffy antigen negative red
• blood cells) lack receptor for plasmodium vivax.
• Because of passive immunity infants are resistant in early 

life.



• Specific factors

• This is a humoral and cell mediated immunity 
that is species and strain specific, and hard-
won after repeated infection.



Life cycle

• TRANSMISSION
• 1. Sporozoites inoculated when Anopheles mosquito takes a blood 

meal.
• HUMAN HOST
• 2. Sporozoites infect liver cells. Multiply by schizogony.
• Note: some sporozoites of P.vivax and p.ovale become dormant 

hypnozoites in liver. Become active after several months.
• 3. Liver schizonts rupture. Merozoites enter red cells, become 

trophozites. Multiply by schizogony, with P. falciparum, schizogony
• occurs in capillaries of body organs.
• 4. Schizonts rupture. Merozoites infect new red cells.

•5. Some merozoites develop into male and female gametocytes.



• MOSQUITO
• 6. gametocytes ingested by mosquito.
• 7. Male and female gametes fuse. Zygote oocyst in 

stomach wall.
• 8. Sporozoites form in oocyst.
• 9. Oocyst ruptures. Sporozoites reach salivary glands of 

mosquito
• Clinical Manifestation
• Chills, rigor, fever, head ache, diarrhea, hallucinations,
• abdominal pain, aches, renal or respiratory symptoms,
• jaundice, etc.



Diagnosis

• Clinical manifestation and epidemiological 
grounds

• Blood film for hemoparasite

• White blood cell count

• Blood culture to rule out sepsis

• Chest X-ray to rule out pneumonia.



• Treatment

• 1. Plasmodium vivax, ovale and sensitive 
plasmodium falciparum ,  Chloroquine or

• Fansidar

• 2. Chloroquine resistant falciparum and when 
sensitivity  pattern is not known ,Quinine or 
Fansidar



Prevention and control

• 1. Chemoprophylaxis- for those who go to endemic areas
• but not for those who live in the endemic area (travelers
• and newcomers); for under-five children and pregnant
• mothers who have not enough immunity.
• 2. Vector control
• Avoiding mosquito breeding sites
• Residual DDT spray or other chemicals
• Personal protection against mosquito bite (use of bed
• nets, etc.)
• 3. Chemotherapy of cases



Eradication efforts:

•Several notable attempts are being made to 
eliminate the parasite from sections of the 
world, or to eradicate it worldwide. In 2006, 

set a public Malaria No Morethe organization 
goal of eliminating malaria from Africa by 
2015, and the organization plans to dissolve if 
that goal is accomplished. 

http://en.wikipedia.org/wiki/Malaria_No_More


•In order to prevent mosquitoes from breeding in 
aquatic areas, DDT is used in moderate amounts. 
Additionally, larvae eating fish are placed in 
water sources to remove the malaria vectors 
before they become a threat to the human 
population. Obstructions are also removed from 
these sources in order to maintain water flow and 
reduce stagnant water. Similarly, marsh or 
swamp-like environments are drained and filled 
to diminish mosquito breeding grounds. These 
actions have produced positive results. 


