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Ι) flagellates 

Intestinal flagellates 
1) Giardia lamblia :  

 Cause : giardiasis (lambliasis) 

 an intestinal flagellate 

 worldwide distribution 

 giardiasis  is water-borne disease 

 

 Trophozoite: 

- 12 to 15 micrometer 

- 8 flagella 

- two suction discs 

- two nuclei 

 Cyst:  

- 9 to 12 micrometer 

- four nuclei 

 Life cycle 

Infection occurs by ingestion of cysts, usually in contaminated water. Decystation occurs in 

the duodenum and trophozoites (trophs) colonize the upper small intestine where they may 

swim freely or attach to the sub-mucosal epithelium via the ventral suction disc. The free 
trophozoites encyst as they move down stream and mitosis takes place during the 
encystment. The cysts are passed in the stool. Man is the primary host although beavers, 
pigs and monkeys are also 
infected and serve as 
reservoirs.                                           

 
 

 Prevention and control: 

- Wash vegetables 
- Boil water 
- Cyst is resistant to 

chlorinatio 
 
 
 
 

 



2) Trichomonas vaginalis: 
 Cause:  trichomoniasis 

 world-wide distribution 

 incidence is as low as 5% in normal females and as high as 70% among prostitutes 

and prison inmates 

 

 trophozoite form (only):  

 

- 15 to 30 micrometers in diameter 

- single nucleus 

- four anterior flagella and a lateral flagellum attached by an undulating 

membrane. 

- Axostyle 

- The organism does not encyst 

 Life cycle 

- T. vaginalis colonizes the vagina and urethra of women and the urethra 

(sometimes prostate) of men. 

- Infection occurs primarily via sexual contact 

- They divide by binary fission which is favored by low acidity (pH > 5.9; the normal 

pH is 3.5 to 4.5). 

- There is no non-human reservoir 

 
 Prevention: 

Personal hygiene and the use of condoms are helpful 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 Blood and tissue protozoan flagellates  
of major clinical significance include members of genera Trypanosoma 

and Leishmania 

 

(1)leishmania 
 Cause: leishmaniasis 

 Several species of Leishmania are pathogenic for man 

Old world 

Species                    Form of disease  Common name  

L.donovani 
L.infantum (infants, children, sometimes 
young adults) 

Visceral Leishmaniasis (VL) Kala-azar, black-disease, 
Dumdum fever  

Tropica  
L.major 
L.aethiopica 

Cutanous Leishmaniasis(CL) Oriental Sore, Delhi Ulcer,  
Aleppo, Delhi boil, 
Baghdad boil 

L.aethiopica Mucocutaneous Leishmaniasis  

New  world 

Species                    Form of disease 

L.chagasi             Visceral Leishmaniasis (VL) 

L.maxicana  
L.peruviana 

Cutanous Leishmaniasis(CL) 
(chiclero ulcer) 

L.braziliensis Mucocutaneous Leishmaniasis 
(espundia) 

 



 

 Epidemiology 
Leishmaniasis is prevalent world wide: ranging from south east Asia, Indo-Pakistan, 
Mediterranean, north and central Africa, and south and central America. 
 

 Morphology 
Amastigote :is oval and measures 2-5 microns 
Promastigote (Fig) measures 14 - 20 microns 

 

 
 Life cycle 

The organism is transmitted by the bite of several species of blood-feeding sand flies 
(e.g. Phlebotomus) which carry the promastigote in the anterior gut and pharynx. 
The parasites gain access to mononuclear phagocytes where they transform into 
amastigotes and divide until the infected cell ruptures. 
The released organisms infect other cells. 
The sandfly acquires the organisms during the blood meal; the amastigotes transform 
into flagellate promastigotes and multiply in the gut until the anterior gut and pharynx 
are packed. Dogs and rodents are common reservoirs. 



 Leishmaniasis in Jordan 
Cutaneous leishmaniasis (CL): endemic in some regions (ex. Jordan Valley, Wadi Araba, 
Hallabat) 
-Two types: 
- The zoonotic (wet) type: 
caused by L.major 
exist in rural areas 
The fat jird (Psammomys) is the reservoir 
-The anthroponotic (dry) type: 
caused by L. tropica 
exists in urban areas 
 
 

(2)Trypanosomes 

 Cause: trypanosomiasis 

 The diseases that are caused in man: African trypanosomiasis(sleeping 

sickness) and South American trypanosomiasis(chagas’ disease) 

 

 A) African trypanosomiasis (Sleeping sickness) 

 

 There are two clinical forms of African trypanosomiasis:  

1) a slowly developing disease caused by Trypanosoma gambiense.  

2) a rapidly progressing disease caused by T. rhodesiense. 

 

 Epidemiology 

T. gambiense is predominant in the western and central regions of Africa, 

whereas T. rhodesiense is restricted to the eastern third of the continent. 

6,000 to 10,000 human cases are documented annually. 

 

 Morphology 

T. gambiense and T. rhodesiense are similar in appearance: The organism 

measures 10 - 30 micrometers in length. 

 

 Life cycle 

The infective, metacyclic form of the trypanosome is injected into the primary host 

during a bite by the vector, the tsetse fly. 



The organism transforms into a dividing trypanosomal (trypomastigote) blood form as 

it enters the draining lymphatic and blood stream. 

The trypanosomal form enters the vector during the blood meal and travels through 

the alimentary canal to the salivary gland where it proliferates as the epimastigote 

form and matures to infectious metacyclic forms. 

Trypomastigotes can traverse the walls of blood and lymph capillaries into the 

connective tissues and, at a later stage, cross the choroid plexus into the brain and 

cerebrospinal fluid. 

The organism can be transmitted through blood transfusion. 

 

 

 
 
 
 
 



 B) American  trypanosomiasis (Chagas’ disease) 

 Cause: Chagas' disease is caused by the protozoan hemoflagellate, Trypanosoma cruzi. 

 Epidemiology 

American trypanosomiasis, also known as Chagas' disease. It is estimated that 16-18 million 

people are infected by the parasite . About 50,000 people die each year from the disease. 

 Morphology 

2 forms in human : 

trypanosomal (trypomastigote) 

The The leishmanial (amastigote) 

 

 Life cycle 

The organism is transmitted to mammalian host by many species of kissing (riduvid) bug (figure 8), 
most prominently by Triatoma infestans, T. sordida, Panstrongylus megistus and Rhodnius prolixus. 
Transmission takes place during the feeding of the bug which normally bites in the facial area 
(hence the name, kissing bug) and has the habit of defecating during feeding. The metacyclic 
trypamastigotes, contained in the fecal material, gain access to the mammalian tissue through the 
wound which is often rubbed by the individual that is bitten. Subsequently, they enter various cells, 
including macrophages, where they differentiate into amastigotes and multiply by binary fission. 
The amastigotes differentiate into non-replicating trypomastigotes and the cells rupture to release 
them into the bloodstream. Additional host cells, of a variety of types, can become infected and the 
trypomastigotes once again form amastigotes inside these cells. Uninfected insect vectors acquire 
the organism when they feed on infected animals or people containing trypomastigotes circulating 
in their blood. Inside the alimentary tract of the insect vector, the trypomastigotes differentiate to 
form epimastigotes and divide longitudinally in the mid and hindgut of the insect where they 
develop into infective metacyclic trypomastigotes (figure 9C). Transmission may also occur from 
man to man by blood transfusion and by the transplacental route. 



ΙΙ)  Sporozoa 

Coccidians 

 

(1)Plasmodium 

 
 Cause: Malaria  

 Plasmodium: 

- P.falciparum 

- P.vivax 

- P.ovale 

- P.malariae 

 Epidemiology:   
There are an estimated 200 million global cases of malaria leading to a 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. 

 Morphology: 
Malarial parasite trophozoites are generally ring shaped, 1-2 microns in size, although other 

forms (ameboid and band) may also exist. The sexual forms of the parasite (gametocytes) are 

much larger and 7-14 microns in size. P. falciparum is the largest and is banana shaped while 

others are smaller and round. P. vivax causes stippling of infected red cells. 

 Life cycle 

Malarial parasites are transmitted by the infected female anopheline mosquito (Anopheles) which 
injects sporozoites present in the saliva of the insect. Sporozoites infect the liver parenchymal cells 
where they may remain dormant (hypnozoites) or undergo stages of schizogony to produce schizonts 
and merogony to produce merozoites (meronts). When parenchymal cells rupture, thousands of 
meronts are released into blood and infect the red cells. P. ovale and P. vivax infect immature red 
blood cells whereas P. malariae infects mature red cells. P. falciparum infects both. In red cells, the 



parasites mature into trophozoites. These trophozoites undergo schizogony and merogony in red 
cells which ultimately burst and release daughter merozoites. Some of the merozoites transform into 
male and female gametocytes while others enter red cells to continue the erythrocytic cycle. The 
gametocytes are ingested by the female mosquito, the female gametocyte transforms into ookinete, 
is fertilized, and forms an oocyst (figure 20) in the gut. The oocyte produces sporozoites (sporogony) 
which migrate to the salivary gland and are ready to infect another host. The liver (extraerythrocytic) 
cycle takes 5-15 days whereas the erythrocytic cycle takes 48 hours or 72 hours (P. malariae). Malaria 
can be transmitted by transfusion and transplacentally 
 

 



 

 

(2)Toxoplasma gondii 

 Cause: toxoplasmosis 

 Epidemiology: 
 Toxoplasma has worldwide distribution and 20%-75% of the population is seropositive 

without any symptomatic episode. However, the infection poses a serious threat in 

immunosuppressed individuals and pregnant females. 

 Morphology: 
The intracellular parasites (tachyzoite) are 3x6 microns, coma-shaped organisms 

Bradyzoite in tissue cysts. 

Cysts in cat feces (oocysts) are 10-13 microns in diameter. 

 Life cycle: 
The natural life cycle of T. gondii occurs in cats and small rodents, although the parasite 

can grow in the organs (brain, eye, skeletal muscle, etc.) of any mammal or bird. Cats gets 

infected by ingestion of cysts in flesh. Decystation occurs in the small intestine, and the 

organisms penetrate the submucosal epithelial cells where they undergo several 

generations of mitosis, finally resulting in the development of micro- (male) and macro- 

(female) gametocytes. Fertilized macro-gametocytes develop into oocysts that are 

discharged into the gut lumen and excreted. Oocysts sporulate in the warm environment 

and are infectious to a variety of animals including rodents and man. Sporozoites released 

from the oocyst in the small intestine penetrate the intestinal mucosa and find their way 

into macrophages where they divide very rapidly (hence the name tachyzoites) and form 

a cyst which may occupy the whole cell. The infected cells ultimately burst and release 

the tachyzoites to enter other cells, including muscle and nerve cells, where they are 

protected from the host immune system and multiply slowly (bradyzoites). These cysts 

are infectious to carnivores (including man). Unless man is eaten by a cat, it is a dead-end 

host. 

 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 

 

 PNEUMOCYSTIS PNEUMONIA  
 

Pneumocystis jiroveci (formerly known as Pneumocystis carinii)  
Pneumocystis jiroveci was formerly thought to be a protozoan but is now known to be a fungus.  
Pneumocystis pneumonia is an infection of immunosuppressed individuals and is particularly 
seen in AIDS patients.  

It spreads from person to person in cough droplets. Infection in immunosuppressed 
individuals results in pneumonia associated with fever, tachypnea, hypoxia, cyanosis 
and asphyxia. 
 
 
 
 
 
 
 
 
 
 
 



 
 

ΙΙΙ)  Amoebae 

(1)Entamoeba histolytica 

 Cause: amebiasis (amebic dysentery, amebic hepatitis) 

 

 Epidemiology : 

-0.5 to 50% of the population world wide harbors E. histolytica parasites with the 

higher rates of infection being in underdeveloped countries.  

-Infection is associated with poor hygiene. 

 -Humans are the principal host, although dogs, cats and rodents may be infected. 

 Morphology: 

 Trophozoite: 

 This form has an ameboid appearance and is usually 15-30 

micrometers in diameter 

The organism has a single nucleus with a distinctive small central 

karyosome 

  The fine granular endoplasm may contain ingested erythrocytes 

 Cyst: 

 Entameba histolytica cysts are spherical ,1 to 4 nuclei with a central 

karyosome 

 
 
 
 
 
 

 



 

 Life cycle 

Infection occurs by ingestion of cysts on fecally contaminated food or hands. 
 
The cyst is resistant to the gastric environment and passes into small intestine 
where it decysts. 
 
The metacyst divides into four and then eight amoebae which move to the large 
intestine. 
 
Some amebae attach to and invade the mucosal tissue forming "flask-shaped" 
lesions. 
The organisms encyst for mitosis and are passed through with feces. There are no 
intermediate or reservoir hosts. 
 

 
 
 

 
 
 
 
 
 
 
 



 
 

 

( )̹Non parasitic pathogenic amoebae  

 

 Naegleria fowleri  
 Acanthamoeba culberstoni 

 

They are free living amoebae: water, moist soil  
They infect human during swimming, or through dust  

              Naegleria enter nose to olfactory nerve then to brain causing encephalitis  
Acanth enters through eye causing eye infection 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 



ΙΙΙΙ)  OTHER INTESTINAL PROTOZOA 

 

Balantidium coli & Cryptosporidium parvum& Isospora belli 

 

 Balantidium coli & Cryptosporidium parvum Both are  zoonotic protozoan 

intestinal infections with some health significance. 

 Isospora belli is an opportunistic human parasite. 

 

Balantidium coli 
This is a parasite primarily of cows, pigs and horses. The organism is a large (100 x 60 

micrometer) ciliate with a macro- and a micro-nucleus. The infection occurs mostly in 

farm workers and other rural dwellers by ingestion of cysts in fecal material of farm 

animals. Man-to-man transmission is rare but possible. 

 

 Balantidium coli trophozoites: 

hese are characterized by: their large size (40 μm to more than 70 μm) the 

presence of cilia on the cell surface - particularly visible in (B) a cytostome 

(arrows) a bean shaped macronucleus which is often visible - see (A), and a 

smaller, less conspicuous micronucleus 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 



 

Cryptosporidium parvum 
C. parvum is a small round parasite measuring 3 to 5 micrometers which is found in the 

gastrointestinal tract of many animals and causes epidemics of diarrhea in humans via 

contaminated food and water. Humans are infected by ingestion of C. parvum oocysts 

containing sporozoites. After schizogony, gametogony, and sporogony, the mature 

oocyst is excreted with fecal material and infects other individuals. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

- ϤϜϽЎϝϳв ̿ И еуКϾнв ϣвыК ̸  ̼: (ϜϼϝϠ) букϜϽϠϜ ϸ  
ЭЪ ϣтϜϹϠ ев ϞнЯГгЮϜ ̪ ̿-̸ ϹтыЂ group ϹзЛЮ life cycle ЬϜ ϹзК ев ϝвϜ ̪ symptomss ϞнЯГв Ѕв ϞмϽϯЮϜ ϣтϝлзЮ . 

 сІϜ ъм йϧЯϛЂϜ ϣЛуϡА РмϽЛв нв ЩулЮ ϢϸϝгЮϜ ЀϼϹϠ ϢϽв ЬмϜ ϼнϧЪϹЮϜ . 
 
 

 

 

 

 



 

 

 


