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 1. Plasmodium species 
 Four Plasmodium species are responsible for human malaria 

and these are P. falciparum, P. vivax, P. ovale and P. 
malariae. There are an estimated 200 million global cases of 
malaria leading to mortality of more than one million people 
per year.  

 P. falciparum (malignant tertian malaria) and P. malariae 
(quartan malaria) are the most common species of malarial 
parasite and are found in Asia and Africa. P. vivax (benign 
tertian malaria) predominates in Latin America, India and 
Pakistan, whereas, P. ovale (ovale tertian malaria) is almost 
exclusively found in Africa.  

 Plasmodium falciparum is the most dangerous malarial 
parasite and the infected red blood cells develop surface knobs 
which cause them to stick to endothelial cells, this causes 
blockages and brain damage, often resulting in death, which 
can occur within a few days of infection. 



 Morphology 

 Malarial parasite trophozoites are generally ring shaped, 1-2 
μm in size, although other forms (ameboid and band) may 
also exist. The sexual forms of the parasite (gametocytes) 
are much larger and 7-14 μm in size.  The gametocyte of P. 
falciparum is the largest and is banana-shaped while others 
are smaller and round. P. vivax causes stippling of infected 
red cells . Here are the definition of some 
morphological forms of malarial parasites: 

 Hepatic schizont: the actively dividing, multinucleated, 
parasite form in hepatocytes; produces no inflammatory 
response. 

 

 Trophozoite: metabolically active form of the malaria 
parasite living within the RBC; sometimes called the ring 
form. 

 



 
 Erythrocytic schizont: multinucleated stage in a red blood 

cell (RBC) resulting from asexual multiplication of 
trophozoite. Each schizont contains a species determined 
number of meroziotes. 

  
 Merozoite: the name given to infective schizont 

components that break out of RBC or hepatocyte and then 
adhere to and penetrate a new RBC. 

 
 Gametocyte: morphologically distinctive sexual (male or 

female) form of the parasite which develops from some 
trophozoites in RBCs. It is infective to mosquito. 

 
 Sporozoite: the morphological form which develops in the 

mosquito salivary gland and is injected when the mosquito 
feeds and consequently infecting humans. 





 Diagnosis 

 1) Microscopic  

 Diagnosis is based on: 

 1. Clinical picture: fever, chills, travel history and fever 
pattern. In Plasmodium falciparum, daily fever and rarley 
every 2 day fever while in other species, most of the time 
intermittent fever every 2 or 3 days. 

 2. Examination of blood: (thin, thick smear).  

 The examination of Giemsa stained blood smears for 
characteristics of species depends mainly on: 



   A• The shape and size of trophozoite, schizont and 
gametocyte. 

 B• Percentage of red blood cells with parasites (very rarley 
more than 1% parasitemia in P. vivax, P. ovale or P. malariae). 

 C• The presence of metabolic debris in red blood cells around 
parasites (called Schuffner’s dots in P. vivax infection). 

 D• Size of red blood cells which contain parasites (P. ovale and 
P. vivax infect younger red blood cells. Thick and thin blood 
films. 

 If the parasites can not be detected in the 1st sample, so it is 
advisable to do thick and thin blood films every 6-12 hrs. as 
long as 48 hrs. 

 •The aim of the diagnosis is the presumptive differentiation 
of Plasmodium falciparum from other spp. and the diagnosis 
is based on the detection of ring forms with or without 
gametocytes and > 5% of the RBC are parasitized. 

 



 2) Serological test: 

 a•Indirect fluorescent antibody test (IFAT), 

 b•Indirect hemagglutination antibody (IHA) test, 

 c•Enzyme-linked immunosorbent assay (ELISA). 

 All these tests produce positive results several days 
after malaria parasites appear in the blood and so do 
not help in the diagnosis of the acute infection for 
treatment purposes. 

 3) Molecular biological detection tests: 

 DNA and RNA probes and polymerase chain reaction 
(PCR) have good sensitivity and specificity but require 
sophisticated expensive equipment. 
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 Treatment and Control 

 Treatment is effective with various drugs and the 
currently available include the following: 

 1. Quinine derivatives (quinine sulphate, chloroquine, 
mefloquine, amodioquine and primaquine, 

 etc.). 

 2. Tetracyclines (tetracycline, doxycycline). 

 3. Biguanides (proguanil). 

 4. Phenanthrene methanols (halofantrine). 

 5. Hydroxynaphthoquinones (atovaquone). 

 

 Drug resistance, particularly in P. falciparum and to some 
extent in P. vivax is a major problem in many countries. 



 Control measures include removing the breeding sites 
(larviciding, larva eating fish, and larva-killing 
bacteria), chemoprophylaxis and avoidance (using 
nets, screens, repellents, and insecticide treated bed 
nets).  

 Chemoprophylaxis is a medication taken at regular 
intervals to kill one or more of the morphological 
forms (stages) of the malaria parasite and therefore 
prevent the onset of clinical illness. 

 



 Toxoplasma gondii (Toxoplasmosis) 

 Toxoplasmosis is a disease of mammals and birds caused by 
Toxoplasma gondii. This obligate intracellular parasite, 
originally described from a North African rodent called the 
gondi (where the name is derived) and after that it has been 
found in many mammals, birds and even reptiles. This parasite 
can be transmitted to humans via uncooked meat, soil and 
food, and by organ transplantation.  

 In addition, a pregnant mother infected with Toxoplasma 
gondii can pass the infection to her unborn baby 
(congenital infection). She might not have any symptoms, 
but the unborn child might suffer and develop disease. 

  This parasite exists in three forms; tachyzoites, tissue cysts 
(which contain bradyzoites) and oocysts (which contain 
sporozoites). The tissue cysts and oocysts are the main forms 
of parasite involved in transmission 



 The infection possesses a serious threat in 
immunosuppressed individuals and pregnant females. 
If immunity is impaired, dormant bradyzoites become 
reactivated. In some infected individuals this parasite 
may cause dementia due to brain damage caused 
by tachyzoites. Toxoplasmosis is prevalent in the 
Mediterranean countries, including Iraq. 

 Morphology 

 The intracellular parasites (tachyzoite) are 3 x 6 μm, 
pear-shaped organisms that are enclosed in a parasite 
membrane to form a cyst measuring 10-100 μm in size. 
Cysts in cat feces (oocysts) are 10-13 μm in diameter . 







 Diagnosis 

 Although parasites can be isolated from tonsil or lymph gland 
biopsy, diagnosis does not depend on the recovery of the 
parasites. There are many serological methods that have been 
employed for diagnostic purposes such as: 

 1. The toxoplasma dye test. 

 2. Fluorescent antibody test (FAT). 

 3. complement fixation test (CFT). 

 4. Haemagglutination test. 

 5. Latex agglutination test. 

 6. Latex slide agglutination test. 

 7. Direct agglutination test. 

 8. Enzyme-linked immunosorbent agglutination assay 
(ELISA). 



 Treatment and control 

 Pyrimethamine and sulphadiazine are used widely for 
the treatment of toxoplasmosis. Spiramycin is a 
successful alternative.  

 To prevent human infection, the hands of people 
handling meat, meat cutting boards, sink tops, knives 
and other materials coming in contact with uncooked 
meat should be washed with water and soap. Pregnant 
women are advised to avoid cat litter and to handle 
uncooked and undercooked meat carefully. 



 


