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Lecture 1 

General Introduction 

Definition of Terms Used in Parasitology 

Parasitology: is a science that deals with parasites. 

Medical Parasitology: is the study of parasites that causes disease in human. 

▪ Association of Organisms 

When there is an association between two organisms their relation will be 

one of the following types: 

1. Mutualism: Mutual benefit is derived from the association. 

2. Symbiosis: Permanent association between two different organisms that their 

life part is impossible. 

3. Commensalism: When the parasite benefited from the host while the host 

neither benefited nor harmed. 

4. Parasitism: One organism lives at the expense of the other, the later usually 

suffers from the association. 

▪ Parasites types 

Parasites can be Classified as: 

1. Ectoparasites: parasites living on or affecting the body surface of the host. 

E.g. lice, tick. 

2. Endoparasites: Parasites living within the body of the host. E.g. Ascaris 

lumbricoides. 

3. obligate parasites: a parasite that depends completely upon its host for 

metabolites, shelter, and transportation. E.g. Plasmodium species. 
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4. facultative parasite: that can change its life style between free-living in the 

environment and parasitic according to the surrounding conditions. E.g. 

Naegleria fowleri. 

5. Opportunistic parasites: Parasites which cause mild disease in 

immunologically healthy individuals, but they cause severe disease in immuno-

deficient hosts. E.g. Toxoplasma gondii. 

6. Accidental parasite that affects an unusual host. E.g: Echinococcus 

granulosus. 

▪ Host 

Hosts are organism which harbors the parasite. 

Types of Hosts 

1. Definitive host: a host which harbors the adult stage of a parasite or sexually 

mature stages of a parasite and fertilization takes place in it, e.g., man is the 

definitive host of Taenia saginata. 

2. Intermediate host: Is a host harboring sexually immature or larval stage of a 

parasite and in which no fertilization takes place in it. E.g. Cow is the intermediate 

host for Taenia saginata. 

3. Reservoir host: A wild or domestic animal which harbors a parasite and acts 

as sources of infection to humans. 

4. Carrier host: A host harboring and disseminating a parasite but exhibiting no 

clinical sign. 

5. Accidental (Incidental) host: Infection of a host other than the normal host 

species. A parasite may or may not continue full development in this host. 

▪ Vector 

 Any arthropod or other living carrier which transports a Pathogenic 

microorganism from an infected to non-infected host. 
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A. Biological vectors: Those vectors that complete the life cycle a parasite E.g. 

Anopheles (Vector of Plasmodium). 

B. Mechanical Vectors: They are passive carriers of parasites, not essential in 

the life cycle. E.g. House fly as a mechanical vector for Amoebae, Giardia. 

▪ Diagnostic Stage 

 A developmental stage of a pathogenic organism that can be detected in 

stool, blood, urine, sputum, CSF or other human body secretions. 

▪ Infective Stage 

 The stage of parasite at which it is capable of entering the host and 

continue development within the host. 

▪ Zoonosis 

Diseases of animals that are transmittable to human. 

Classification of parasites 

Parasites of medical importance can be divided into the following two 

broad categories: 

1.The single-celled protozoa (80 pathogen) 

2.The multicellular metazoa (also known as the helminthic worms) about 200 

pathogens (figure 1). 

Figure 1: classification of parasites 
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Lecture 2 

Protozoa 

are unicellular parasites. Some of them are pathogenic to human and are 

of medical importance. They may inhabit the intestine, blood or tissues. (Table 

1) 

General features 

1.Single-celled organisms (unicellular) 

2. The single protozoal cell performs all functions 

3. Only few of the protozoa are pathogenic 

4. They are very variable in size (1-150 um), shape and structure 

5. The cell is composed of cytoplasm (Ectoplasm, endoplasm) and nucleus 

(Single or multiple) 

Table 1: Habitat of common pathogenic protozoa in Iraq 

Habitat Name Disease 

Large intestine Entamoeba histolytica 
Amoebic dysentery 

liver abscess 

Small intestine Giardia lamblia 
Giardiasis (malabsorption, 

diarrhea) 

Vagina/urethra Trichomonas vaginalis Vaginitis/Urethritis) 

Skin, Naso-oral 

mucosa, reticul0 

endothelial system 

Leishmania 
Leishmaniasis (cutaneous, 

muco-cutaneous, visceral) 

Obligate intracellular 

protozoa 
Toxoplasma gondii Toxoplasmosis 

RBC (Blood) Plasmodium spp Malaria 
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1. Intestinal Protozoa 

a. Amoebae  

Amoebae are simple protozoans with relatively simple life cycle which 

characterized by: 

• Trophozoite – actively motile feeding stage.  

• Cyst –resistant, infective stage.  

• Their reproduction is through binary fission.  

• Motility is accomplished by extension of pseudopodia. 

Entamoeba histolytica 

• Diseases 

Entamoeba histolytica causes amebic dysentery and liver abscess. 

• Transmission 

Transmission occurs after ingestion of an amebic cyst from fecally contaminated 

food or water. 

• Life cycle  

1. The life cycle of E. histolytica has two stages: the motile ameba (trophozoite) 

and the nonmotile cyst (Figure 2). 

2. The trophozoite is found within the intestinal and extraintestinal lesions and in 

diarrheal stools. (Figure 3) 

3. The cyst predominates in non-diarrheal stools. These cysts are not highly 

resistant and are readily killed by boiling and removed by filtration of water.  

4. The cyst has four nuclei, an important diagnostic criterion. (Figure 4) 

5. The mature trophozoite has a single nucleus and a prominent central nucleolus 

(karyosome). 
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6. Antibodies are formed against trophozoite antigens in invasive amebiasis, but 

they are not protective; previous infection does not prevent reinfection. The 

antibodies are useful, however, for serologic diagnosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: life cycle of Entamoeba histolytica 
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❖ Clinical finding (pathogenesis)  

1. Acute intestinal amebiasis presents as dysentery (i.e., bloody, mucus-

containing diarrhea) accompanied by lower abdominal discomfort and flatulence,  

2. Chronic amebiasis with low-grade symptoms such as occasional diarrhea, 

weight loss, and fatigue also occurs.  

3. Roughly 90% of those infected have asymptomatic infections, but they may be 

carriers, whose feces contain cysts that can be transmitted to others.  

4. In some patients, a granulomatous lesion called an ameboma may form in the 

cecal or rectosigmoid areas of the colon. These lesions can resemble an 

adenocarcinoma of the colon and must be distinguished from them. 

5. Amebic abscess of the liver is characterized by right upper- quadrant pain, 

weight loss, fever, and a tender, enlarged liver. Right-lobe abscesses can penetrate 

the diaphragm and cause lung disease.  

• Laboratory Diagnosis 

1. Stool microscopy 

 typically, only a saline wet mount is performed, which is only useful for 

visualization of motile trophozoites. Additionally, a stained slide will allow 

visualization of quadri-nucleated cysts and trophozoites with ingested red 

blood cells. 

  Diarrheal stools should be examined within 1 hour of collection to see the 

ameboid motility of the trophozoite.  

 Because cysts are passed intermittently, at least three specimens should be 

examined.  

 Entamoeba histolytica can be distinguished from other ameba by two major 

criteria: (1) The first is the nature of the nucleus of the trophozoite. The E. 

histolytica nucleus has a small central nucleolus and fine chromatin granules  
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along the border of the nuclear membrane.  (2) The second is cyst size and 

number of its nuclei. Mature cysts of E. histolytica are smaller than those of  

Entamoeba coli and contain four nuclei, whereas E. coli cysts have eight nuclei. 

5. Molecular Methods 

detects nucleic acids of the organism in a polymerase chain reaction (PCR)-based 

assay. 

6. Serological testing  

The indirect hemagglutination assay is reported to be the most sensitive, whereas 

the enzyme-linked immunosorbent assay (ELISA) is most commonly available. 

7. Endoscopic Procedures 

Colonoscopy is preferred over flexible sigmoidoscopy because disease may be 

limited to the right side (ascending) of the colon or the cecum.   

8. Imaging Procedures and biopsy 

Imaging of the liver can be made by ultrasonography, CT or MRI and the 

trophozoites of E. histolytica may be seen in liver biopsy specimens in case of 

hepatic amoebiasis. 

• Prevention 

Prevention involves: 

1. avoiding fecal contamination of food and water.  

2. observing good personal hygiene such as handwashing.  

3. Purification of municipal water supplies.  

4. cooking food and vegetables.  
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Figure 3: Entamoeba histolytica—a) trophozoite   b) cyst 

 

 

b- Intestinal Flagellates 

Flagellates are unicellular microorganisms. Their locomotion is by lashing 

a tail-like appendage called a flagellum or flagella and reproduction is by simple 

binary fission. 

Giardia duodenalis (G. intestinalis) 

• Disease 

Giardia lamblia causes giardiasis, a gastrointestinal disease characterized by 

acute or chronic diarrhea. 

• Transmission  

Transmission occurs by ingestion of cysts in fecally contaminated food and 

water.  

 

 

a b 
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• Life cycle 

1- The life cycle of G. lamblia (Figure 4) consists of two stages: the trophozoite 

and the cyst.  

2- The trophozoite is pear-shaped with two nuclei, four pairs of flagella, and a 

suction disk with which it attaches to the intestinal wall. The trophozoite is motile 

with slow oscillation often resembling "falling leaf". 

3- The oval cyst is thick-walled with four nuclei and several internal fibers. Each 

cyst gives rise to two trophozoites during excystation in the intestinal tract. 

• Clinical Findings (Pathogenesis) 

1- In the duodenum, the trophozoite attaches to the gut wall but does not invade 

the mucosa and does not enter the bloodstream. The trophozoite causes 

inflammation of the duodenal mucosa, leading to malabsorption of protein and 

fat resulting Watery (non-bloody), light-colored, mucoid and foul-smelling 

diarrhea that may contain undigested fat (steatorrhea) accompanied by nausea, 

anorexia, flatulence, and abdominal cramps persisting for weeks or months with 

no fever. 

2- Approximately half of those infected are asymptomatic carriers who continue 

to excrete the cysts for years.  

3- IgA deficiency greatly predisposes to symptomatic infection.  

• Laboratory Diagnosis 

1- Direct Microscopic Examination  

Diagnosis is made by finding trophozoites or cysts or both in diarrheal stools 

(Figure 5). While, in formed stools (e.g., in asymptomatic carriers), only cysts are 

seen.  
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2- Serological Test 

An enzyme linked immunosorbent assay (ELISA) test that detects Giardia 

antigen in the stool.  

3- Entero-test (string test) 

If the previous tests are negative and symptoms persist, the string test, which 

consists of swallowing a weighted piece of string until it reaches the duodenum. 

The trophozoites adhere to the string and can be visualized after withdrawal of 

the string. 

4- Molecular Methods 

PCR or DNA prob for detecting the parasite DNA in the stool. 

• Prevention 

1. Improving personal, family hygiene. 

2. Avoid contamination of food, drink and hands with the feces. 

3. Safe water supply. 
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Figure 4: life cycle of Giardia duodenalis 

 

 

Figure 5: Giardia duodenalis trophozoites and cyst 
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C- Urogenital Protozoa 

Trichomonas vaginalis  

• Disease 

Trichomonas vaginalis causes trichomoniasis. 

• Transmission 

The organism is transmitted by sexual contact. 

• Life cycle 

1- Trichomonas vaginalis is a pear-shaped organism with a central nucleus and 

four anterior flagella (Figures 6). It has an undulating membrane that extends 

about two-thirds of its length.  

2- It exists only as a trophozoite; there is no cyst form. (figure 7). 

 

 

Figure 6: Trichomonas vaginalis trophozoite 
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• Clinical Findings (Pathogenesis) 

1- The primary locations of the organism are the vagina and the prostate.  

2- It is found only in humans; there is no animal reservoir.  

3- In women, sever pruritic vaginitis with  watery, foul-smelling, greenish vaginal 

discharge accompanied by itching and burning occurs.  

4- Infection in men is usually asymptomatic, but about 10% of infected men have 

urethritis. 

• Laboratory Diagnosis 

❖ Microscopic examination  

1- In females, T.vaginalis may be found in urine sediment, wet preparations of 

vaginal secretions or vaginal scrapings.  

2- In males it may be found in urine, wet preparations of prostatic secretions. 

❖ Culture 

Culture recommended when direct microscopy is negative and it is more sensitive 

for the diagnosis of T. vaginalis. 

❖ Serology 

❖ Moleclure methods. 

 

• Prevention  

- Both male & female sex partners must be treated to avoid reinfection.  

- Good personal hygiene. 
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Figure 7: Trichomonas vaginalis life cycle 
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Lecture 3 

D- Blood and Tissue protozoa 

Leishmania 

All members of the genus Leishmania are obligate intracellular parasite. 3 

different diseases are caused by various species of the genus Leishmania, these 

are:  

1- visceral leishmaniasis: caused by Leishmania donovani,  

2- Cutaneous leishmaniasis: caused by Leishmania tropica, Leishmania 

Mexicana and L. aethiopica  

3-  Mucocutaneous leishmaniasis: caused by Leishmania braziliensis. 

1. Leishmania donovani 

Disease 

Leishmania donovani is the cause of kala-azar or Dum Dum fever (visceral 

leishmaniasis). 

Transmission 

1. Inoculation by infected sandfly 

2. Direct contact with the ulcer 

3. it can also be transmitted from mother to fetus, by blood transfusion and 

accidental inoculation in laboratory. 

Important Properties 

1. The life cycle of L. donovani is shown in Figure (1). The life cycle involves 

the sandfly as the vector and a variety of mammals such as dogs, foxes, and 

rodents as reservoirs.  
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2. Only female flies are vectors because only they take 

blood meals (a requirement for egg maturation).  
 

 

3. When the sandfly sucks blood from an infected host, it ingests macrophages 

containing amastigotes (Figures 2). Amastigote is a ovoid or rounded cell 

containing large oval nucleus and a kinetoplast 

4. After dissolution of the macrophages, the freed amastigotes differentiate into 

promastigotes (the flagellar stage which are spindle shaped cell) in the gut. They 

multiply and then migrate to the pharynx and proboscis, where they can be 

transmitted during the next bite.  

5. The cycle in the sandfly takes approximately 10 days.  

6. Shortly after an infected sandfly bites a human, the promastigotes are engulfed 

by macrophages, where they transform into amastigotes (Figure 3).  
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7. The infected cells die and release progeny 

amastigotes that infect other macrophages and reticuloendothelial cells.  

Figure 1: The life cycle of L. donovani 

 

 

 

 

 

 

 

 

 

Figure 2: Macrophage filled with amastigote 
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Pathogenesis  

1. In visceral leishmaniasis (Kala-azar), the organs of the reticuloendothelial 

system (liver, spleen, and bone marrow) are the most severely affected.  

2. Reduced bone marrow activity, coupled with cellular destruction in the spleen, 

results in anemia, leukopenia, and thrombocytopenia. This leads to secondary 

infections and a tendency to bleed.  

3. The striking enlargement of the spleen is due to a combination of proliferating 

macrophages and sequestered blood cells.  

4. The marked increase in IgG is neither specific nor protective. 

Clinical Findings 

1. Symptoms begin with intermittent fever, weakness, and weight loss.  

2. Massive enlargement of the spleen (splenomegaly) is characteristic.  

3. Hepatomegaly and lymphadenopathy also occur. 

4. the skin become dry, rough and darkly pigmented (kala-azar means black 

sickness).  

5. cachexia with marked anemia, epistaxis and bleeding from gums are common. 

 

6. Untreated severe disease is nearly always fatal as a result of secondary 

infection. 

Laboratory Diagnosis 

Laboratory diagnosis of leishmaniasis can be made by the following:  

(i) Microscopic Examination: demonstration of parasite in lesions of 

relevance by light microscopic examination of the stained specimen. 

(ii) In Vitro Cultivation of Leishmania. 

(iii) Inoculation of Leishmania in Experimental Animals.  
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(iv) Xenodiagnosis: is a method that uses the insect 

vector of a pathogen as a culture medium for the detection of infection in 

a mammalian host/patient. 

(v) Molecular methods: detection of parasite DNA in samples. 

(vi) immunodiagnosis by detection of parasite antigen in tissue, blood, or urine 

samples or by detection of nonspecific or specific anti-leishmanial 

antibodies. 

(vii) Skin test: (also known as the Montenegro skin test) assay for leishmania-

specific cell-mediated immunity. 

Prevention 

1. protection from sandfly bites (use of netting, protective clothing, and insect 

repellents). 

2. Control of insect vectors. 

2. Leishmania tropica 

Disease 

Leishmania tropica cause cutaneous leishmaniasis; is found in the Old World. 

Important Properties 

Sandflies are the vectors for this organism, as they are for L. donovani, and forest 

rodents are their main reservoirs. The life cycle of these parasites is essentially 

the same as that of L. donovani. 

Pathogenesis  

1. The lesions are confined to the skin in cutaneous leishmaniasis.  

2. necrotic ulcer forms at the bite site. (figure3). 

3. The lesions tend to become superinfected with bacteria.  

Clinical Findings 
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1. The initial lesion of cutaneous leishmaniasis is a red 

papule at the bite site.  

2. This papule enlarges slowly to form multiple satellite nodules that coalesce and 

ulcerate.  

3. in certain individuals, if cell-mediated immunity does not develop, the lesions 

can spread to involve large areas of skin and contain enormous numbers of 

organisms. 

Laboratory Diagnosis 

Same as L. donovani 

Prevention 

Same as L. donovani 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 3: cutaneous leishmaniasis 
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E. Coccidia 

Toxoplasma gondii 

Is an obligate intracellular parasite. 

Disease 

Toxoplasma gondii causes toxoplasmosis, including congenital toxoplasmosis. 

Transmission 

1. Human infection usually occurs from eating undercooked meat from animals 

that grazed in soil contaminated with infected cat feces or from accidental contact 

with cysts in cat feces. 

2. Transplacental transmission from an infected mother to the fetus. 

 

3. blood transfusion or transplantation from infected donor. 

Important Properties 

1.The life cycle of T. gondii is shown in Figure (4). The definitive host is the 

domestic cat and other felines; humans and other mammals are intermediate 

hosts.  

2. T. gondii occurs in 3 forms:  

a- trophozoite (tachyzoites): a crescent shaped, with one end pointed and the 

other end rounded and one nucleus situated at the round end of the parasite. 

b- tissue cyst (bradyzoites): round or oval shaped and contains numerous 

bradyzoites. 

c- oocyst: it is oval in shape develop only in definitive host. Each cyst is 

surrounded by thick resistant wall. 
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4. only trophozoite (tachyzoites) and tissue cyst 

(bradyzoites) are present in humans. 

5. In the small intestine, the cysts rupture and release forms that invade the gut 

wall, where they are ingested by macrophages and differentiate into rapidly 

multiplying trophozoites (tachyzoites), which kill the cells and infect other cells 

(Figures 5).  

 

 

 

 

 

 

6. the parasites enter host cells in the brain, eye, liver, spleen and skeletal muscle, 

where they develop into cysts in which the parasites multiply slowly (bradyzoites) 

and remain viable for years.  

Pathogenesis  

1. After infection of the intestinal epithelium, the organisms spread to other 

organs, especially the brain, lungs, liver, and eyes.  

2. Progression of the infection is usually limited by a competent immune system. 

Cell-mediated immunity plays the major role, but circulating antibody enhances 

killing of the organism.  
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3. Most initial infections are asymptomatic. When 

contained, the organisms persist as cysts within tissues. There is no inflammation 

unless immune-suppression allows activation of organisms in the cysts.  

4. Congenital infection of the fetus occurs only when the mother is infected during 

pregnancy. If she is infected before the pregnancy, the organism will be in the 

cyst form and there will be no trophozoites to pass through the placenta. The 

mother who is reinfected during pregnancy but who has immunity from a 

previous infection will not transmit the organism to her child.  

Clinical Findings 

1. Most primary infections in immunocompetent adults are asymptomatic. 

2. Congenital infection can result in abortion, stillbirth, or neonatal disease with 

encephalitis, chorioretinitis, and hepatosplenomegaly.  

3. Fever, jaundice, and intracranial calcifications are also seen.  

 

 

 

 

4. Congenital infection with Toxoplasma is one of the leading causes of blindness 

in children.  

5. In immunodeficient patients life-threatening disseminated disease, primarily 

encephalitis, occurs. 

Laboratory Diagnosis 

1. Serologic Tests: The use of serologic tests for demonstration of specific 

antibody to T. gondii is the initial and primary method of diagnosis. 
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2. Microscopic Diagnosis: Demonstration of tachyzoites 

and tissue cyst in smears of body fluid (e.g., CSF or amniotic fluids, blood, 

sputum) and biopsy from lymph node, spleen and brain. 

3. Molecular methods 

4. Isolation of T. gondii:  Attempts at isolation of the parasite can be performed 

by mouse inoculation or inoculation in tissue cell cultures of virtually any human 

tissue or body fluid. 

 

Prevention 

1. The most effective means of preventing toxoplasmosis is to cook meat 

thoroughly to kill the cysts.  

2. Pregnant women should be especially careful to avoid undercooked meat and 

con tact with cat feces.  
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Figure 4: life cycle of T. gondii 
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Figure 5: Tachyzoites and Bradyzoites of T. gondii 
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Lecture 4 

Class: Sporozoa (Coccidia)  

The locomotion of a mature organism is by gliding, or twisting, and bending to 

move. The members of class sporozoa belong to two order and include:  

1. Haemosporida: include blood species -Plasmodium spp.  

2. Eucoccida: include intestinal and tissue species -Toxoplasma gondii  

Disease 

Malaria is caused primarily by four plasmodia: Plasmodium vivax, Plasmodium 

ovale, Plasmodium malariae, and Plasmodium falciparum. Plasmodium vivax 

and P. falciparum are more common causes of malaria. Plasmodium vivax is most 

widely distributed and P. falciparum causes the most serious disease. Worldwide, 

malaria is one of the most common infectious diseases and one of the leading 

causes of death. 

Disease caused by P. malariae is called quartan malaria because it recurs every 

fourth day, whereas malaria caused by the other plasmodia is called tertian 

malaria because it recurs every third day. Tertian malaria is subdivided into 

malignant malaria, caused by P. falciparum, and benign malaria, caused by P. 

vivax and P. ovale. 

Transmission  

▪ Malaria is transmitted by the bite of an infective female Anopheles mosquito.  

▪ Transfusion of blood from infected persons and use of contaminated needles 

and syringes are other potential modes of transmission. 

▪ Congenital transmission of malaria may also occur. 
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Important Properties 

➢ The life cycle of Plasmodium species is shown in Figure (1). The vector and 

definitive host for plasmodia is the female Anopheles mosquito (only the 

female takes a blood meal).  

 

 

Figure 1: life cycle of Malaria 
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➢ There are two phases in the life cycle: the sexual cycle, which occurs primarily 

in mosquitoes, and the asexual cycle, which occurs in humans, the 

intermediate hosts. 

➢ The sexual cycle is called sporogony because sporozoites are produced 

(sporogonic cycle is labeled C in Figure 1), and the asexual cycle is called 

schizogony because schizonts are made.  

➢ The life cycle in humans begins with the introduction of sporozoites into the 

blood from the saliva of the biting mosquito. The sporozoites are taken up by 

hepatocytes within 30 minutes. This “exoerythrocytic” phase (labeled A in 

Figure 1) consists of cell multiplication and differentiation into merozoites. 

➢ Merozoites are released from the liver cells and infect red blood cells. During 

the erythrocytic phase (labeled B in Figure 1), the organism differentiates 

into a ring-shaped trophozoite (Figures 2).  

➢ The ring form grows into an ameboid form and then differentiates into a 

schizont filled with merozoites (Figure 2).  

➢ After release, the merozoites infect other erythrocytes (step 6  in Figure 1). 

This cycle in the red blood cell repeats at regular intervals typical for each 

species.  

➢ The periodic release of merozoites causes the typical recurrent symptoms of 

chills, fever, and sweats seen in malaria patients. 

➢ The sexual cycle begins in the human red blood cells when some merozoites 

develop into male and female gametocytes (step 7 in Figure 1).  

➢ The gametocyte-containing red blood cells are ingested by the female 

Anopheles mosquito and, within her gut, produce a female macrogamete and 

eight sperm-like male microgametes.  
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➢ After fertilization, the diploid zygote differentiates into a motile ookinete that 

burrows into the gut wall, where it grows into an oocyst within which many 

sporozoites are produced.  

➢ The sporozoites are released and migrate to the salivary glands, ready to 

complete the cycle when the mosquito takes her next blood meal.  

➢ A very important feature of P. falciparum is chloroquine resistance. 

Chloroquine-resistant strains now predominate in most areas of the world 

where malaria is endemic. Chloroquine resistance is mediated by a mutation 

in the gene encoding the chloroquine transporter in the cell membrane of the 

organism. 

 

Figure 2: Different stages of Malaria 
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Pathogenesis 

➔ Signs and symptoms are due to erythrocytic infection, not due to the 

Exoerythrocytic. 

➔ Destruction of RBCs due to rupture method by parasite and lysis of non -

parasitized cells due to debris and toxins of metabolic byproducts of ruptured 

cells cause anemia. 

➔ The number of RBCs in severe cases equal to half of normal number.  

➔ P. vivax and P. ovale infect youngest erythrocytes and P. malariae infects only 

mature red cells.  

➔ P. falciparum invades erythrocytes of all ages, so produces extensive 

parasitemia and responsible for fatal infection. 

➔ In P. falciparum after 2-3 asexual cycles the number of infected RBCs reaches 

a dangerous level without production of typical chills and fever. 

➔ Erythrocytes containing P. falciparum adhere to one another and to lining of 

blood vessels causing blockage of blood capillaries in vital area such as brain , 

lung, and kidney. 
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➔ Toxin production interfere with oxygen utilization by the host cells, and cause 

oxygen starvation of tissue followed by thrombosis in small blood vessels and 

decrease in the volume of circulating blood. 

➔ Spleen is typically enlarged and congested (splenomegaly). 

➔ The liver hypertrophic and congested in acute malaria and contains deposits 

of pigments. 

➔ Bone marrow undergoes the same changes as spleen.  

➔ kidney damage occur, with resulting hemoglobinuria. The dark color of the 

patient’s urine has given rise to the term "blackwater fever". The 

hemoglobinuria can lead to acute renal failure. 

Clinical Findings 

 Malaria presents with abrupt onset of fever and chills, accompanied by 

headache, myalgias, and arthralgias, about 2 weeks after the mosquito bite. 

 Fever may be continuous early in the disease. The fever spike, which can reach 

41°C, is frequently accompanied by shaking chills, nausea, vomiting, and 

abdominal pain.  

 The fever is followed by drenching sweats.  

 Splenomegaly is seen in most patients, and hepatomegaly also occurs.  

 Anemia is prominent.  

 Untreated malaria caused by P. falciparum is potentially life-threatening as a 

result of extensive brain (cerebral malaria) and kidney (blackwater fever) 

damage.  

 Malaria caused by the other three plasmodia is usually self-limited, with a low 

mortality rate. However, relapses of P. vivax and P. ovale malaria can occur 
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up to several years after the initial illness as a result of hypnozoites latent in the 

liver. 

Laboratory Diagnosis 

 Microscopic examination of blood, using both thick and thin Giemsa-stained 

smears. The thick smear is used to screen for the presence of organisms, and 

the thin smear is used for species identification. It is important to identify the 

species because the treatment of different species can differ.  

 Ring-shaped trophozoites can be seen within infected red blood cells. 

 The gametocytes of P. falciparum are crescent-shaped (“banana-shaped”), 

whereas those of the other plasmodia are spherical (Figure 2).  

 If more than 5% of red blood cells are parasitized, the diagnosis is usually P. 

falciparum malaria.  

 Plasmodia metabolize heme in the red cells to produce hemozoin.  

 Also found within P. vivax and P. ovale-infected red cells are Schüffner’s dots. 

These are intracytoplasmic granules that stain red using the Romanovsky 

stain.  

 If blood smears do not reveal the diagnosis, then a polymerase chain reaction 

(PCR)-based test for Plasmodium nucleic acids or an enzyme-linked 

immunosorbent assay (ELISA) test for a protein specific for P. falciparum can 

be useful. 

Prevention 

1. Anti-mosquito chemicals: like DDT (Dichloro Diphenyl Trichloroethane) and 

Malathion are found to be effective to control by preventing the breeding of 
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Anopheles mosquito . 

2.  Avoiding exposure to mosquito bites . 

 

 

3. Taking chemoprophylaxis: Chloroquine and the antifolate drugs. 

 

 

 

Figure 3: endogenous and exogenous phase 
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Table 1: some characteristics of Malaria species in Human 

 

 

 

characters 


