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Parasitology  : is the science that deals with parasites , their hosts  and the 

relationship between them . 

Medical parasitology :  is the science that deals with parasites that effect in human 

health .  

Parasites  : is an organism living in or on another organism (host) from which takes 

its nourishment and other needs . 

Host :  is an organism which harbor  the parasite 

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. Today this term is applied for those diseases that are 

transmittable to man . 

Infection :  Invasion of the body by any pathogenic organism  .  

Autoinfection :  An infected individual acts as a source for hyperinfection to himself. 

Different kinds of parasites  :  

 Ectoparasite  

 Endoparasite  

 Obligate Parasite 

 Facultative parasite 

 Accidental parasite  

Different kinds of hosts   :  

 Definitive host  

 Intermediate host 

 Reservoir host  

 Accidental host   
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There are common relationships between two organisms   :  

 Mutualism  

 Commensalism 

 Parasitism 

 Phoresis   

General Life Cycles of Parasites 

 Direct Life Cycle 

A parasite that can complete its life cycle in a single host. E.g., Giardia lamblia, 

Endameba  histolytica  .  

 Indirect Life Cycle: 

When a parasite requires an intermediate host or vector to complete its development. 

E.g., Plasmodium species, Leishmania species , Taenia species. etc. 

 

Sources of Exposure to Parasitic Infections 

A. Contaminated soil  .  

B. Contaminated water  .  

C. Insufficiently cooked meat of pork and beef  .  

D. Blood sucking arthropods  .  

E. Animals (a domestic or wild animals harboring the parasite   ( .  

F. Human beings  .  

G. Sexual intercourse  .  

H. Autoinfection  .  
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Specimens ( Samples ) : a small part or quantity intended to show what the whole is like. 

Types of samples in Parasitology  :  

1. Stool :-.e. g., intestinal nematodes, cestodes, trematodes and protozoa. 

2. Blood :- e.g., Haemoparasites 

3. Urine :- e.g., S. hematobium, T. vaginalis, 

4. Sputum :- e.g., P. westermani. 

5. Skin :- e.g., L. aethopica, O. volvulus, D. medinensis and E. vermiculari 

6. Cerebro-Spinal fluid:- e.g., Trypanosoma rhodisense and Naegleria fowleri. 

7. Bone marrow:- e.g., L. donovani and T.gondii 

8. Lymphgland aspirates:- e.g Trypanosoma rhodisense, L..donovani and T. gondii 

9. Liver aspirate :e.g.,E.histolytica, L..donovani and T.gondii 

10. Spleen aspirate:- e.g L..donovani and T.gondii 

11. Muscle biopsy:- e.g., T. spiralis 

12. Rectal scraping:- e.g., Schistosoma species 

13. Duodenal aspirate:- e.g., G. lamblia, F. hepatica and S. stercoralis 

14. Bronchial biopsy :- e.g., P.carnii 

15. Perianal swab:- e.g.,E.vermicularis 

16. Cellophane Tape Preparation : e.g.,  Enterobius vermicularis (pinworm) eggs 

17. Culture Methods :- 

Culture methods are not a common means of detecting parasites. Parasites that 

can be isolated with culture include E. histolytica , T. vaginalis , Leishmania 

spp., T. cruzi, and T. gondii. 
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Stool examination :  

Collection  and Transport of stool samples  

 Stool samples should be collected in a clean , watertight container with a tight-fitting lid. The 

acceptable amount of stool required for parasite study is 2 to 5 g , often referred to as the size 

of a walnut . 

 Urine should not be allowed to contaminate the stool specimen . 

  Stool should not be retrieved from toilet bowl water . 

 Because parasites are often shed intermittently , they may not appear in a stool specimen on a 

daily basis ; therefore multiple specimens are recommended for adequate detection . The 

typical stool collection protocol consists of three specimens , one specimen collected every 

other day or a total of three collected in 10 days . One exception is in the diagnosis of 

Amebiasis  in which up to six specimens in 14 days is acceptable .                                      

 Certain medications and substances may interfere with the detection of parasites . Stool 

samples from patients whose therapy includes barium, bismuth, or mineral oil should be 

collected prior to therapy or not until 5 to 7 days after the completion of therapy Collection of 

specimens from patients who have taken antibiotics or antimalarial medications should be 

delayed for 2 weeks following therapy. 

 It is recommended that :   

- Liquid specimens be examined within 30 minutes of passage.  

- Semiformed specimens may yield a mixture of protozoan cysts and trophozoites and 

should be evaluated within 1 hour of passage .  

- Formed stool specimens are not likely to contain trophozoites; therefore, they can be held 

for 24 hours following collection.  

 The specimen container should be labeled with the patient’s name and identification number 

and the date and time of sample collection .  

 If these guidelines cannot be met , the specimen should be placed into a preservative . The 

specimen can be preserved by placing it directly into a fixative at the time it is collected or on 

receipt in the laboratory . 

 

 



Practical Parasitology                                                 A. A. AL-Janabi  
 

 

Stool Examination include the following Processing :   

       Once a stool specimen has been received in the laboratory , In this phase samples 

are examined from two perspectives : macroscopic and microscopic .  

- Macroscopic Examination  

Determine the : Consistency  , Color   , Gross  abnormalities   

The consistency or degree of moisture in a stool specimen may serve as an 

indication of the types of potential parasites present . For example,  

- Soft or liquid stools may suggest the presence of protozoan trophozoites . 

-  Semi formed specimens have trophozoite & cyst .  

- Protozoan cysts are more likely to be found in fully formed stools .  

- Helminthes eggs and larvae may be found in liquid or formed stools .  

The color of a stool is important because it may indicate the condition of the patient  

such as ( the patient is on antibiotic therapy) . The range of colors varies including 

black to green to clay and colors in between . The color of normal stool is brown .  

Gross abnormalities possibly found in stool include adult worms , segments , pus  

and mucus . The sample should then be broken up—a wooden applicator stick works 

nicely for this task—and examined once more for macroscopic parasites, especially 

adult helminths . Other macroscopic abnormalities :  

 blood and/or mucus in loose or liquid stool may suggest the presence of amebic 

ulcerations in the large intestine . Bright red blood on the surface of a formed stool is 

usually associated with irritation and bleeding . 
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Macroscopic Examination of Stool Specimens: Possible Descriptive Terms : 

Consistency Terms 

 

Possible Colors 

 

Gross Appearance Terms 

Hard Dark brown Conspicuously fibrous 

Soft Black Fiber scanty to moderate 

Mushy Brown Colloidal (homogeneous 

Loose Pale brown Scanty mucus 

Diarrheic Clay Much mucus 

Watery, liquid Yellow Mucus with scanty blood 

Formed Red-brown Other (e.g., blood, barium) 

Semi formed Green, other -- 
 

 

A freshly collected stool sample, which is immediately submitted to the laboratory, is the 

ideal specimen for parasitic examination. When this is not possible, the sample must be 

preserved to maintain its integrity . 
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Fixatives  

Are substances that preserve the morphology of protozoa and prevent further development of 

certain helminthes eggs and larvae . 

The conditions for true fixation :  

- the recommended ratio is 3:1 fixatives to stool . 

-  It is also important that the specimen be mixed well with the preservative to achieve 

thorough fixation .  

- The specimen must be fixed in the preservative for at least 30 minutes before processing 

begins . 

Because the patient is often responsible for collection of the specimen and transfer to the 

fixative vials , it is imperative that he or she be given detailed and complete instructions .  

 

1. Formalin 

2. Schaudinn’s Fixative 

3. Polyvinyl Alcohol (PVA ) 

4. Modified Polyvinyl Alcohol  

 

Formalin 

Formalin is an all-purpose fixative that is appropriate for helminth (eggs & larvae) , 

protozoan (cysts) . Tow concentrations are commonly used : 5% which is recommended for 

preservation of protozoan cysts , and 10 % which is recommended for helminth eggs and 

larvae . Most commercial manufacturers provide 10%, which is most likely to kill all 

helminth eggs . To help maintain organism morphology , formalin can be buffered with 

sodium phosphate buffer.  
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Advantages: 

- Good routine preservative for protozoan cysts and helminthes egg and larvae .  

- Can be used for concentration techniques (sedimentation tech. ) . 

- Long shelf life and commercially available. 

- Neutral formalin (buffered with sodium phosphate) helps maintain organism morphology 

with prolonged storage . 

Disadvantage  :  

Permanent stained smears cannot be prepared from formalin-preserved fecal specimens . 

 

Solutions   :  

1. Normal saline solution  

2. Formal saline solution 

3. Iodine stock solution  

4. Dobell's iodine soliution  

5. Eosin solution  . 

 

Normal saline solution 

NaCl                                          0.85  gm  

D.W.                                           100 ml  

Dissolve NaCl in D.W put in bottle with stopper . solution can be used in for long period .  
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 Microscopic Examination   

To detect the presence of parasites in a stool specimen , microscopic examinations 

are performed . The microscopic examination of stool for ova and parasites involves 

three distinct procedures  

- Direct wet preparations  

- Concentrated technique 

- Permanently stained smear .  

 

Microscope  

is an instrument used to see objects that are too small to be seen by the naked eye. 
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- Direct wet preparations  

The primary purpose of a direct wet preparation (also known as a Direct wet mount) 

, defined as a slide made by mixing a small portion of unfixed stool (stool with no 

added preservatives) with saline or iodine and subsequent examination of the resultant 

mixture under the microscope, is to detect the presence of motile protozoan 

trophozoites . Trophozoite motility can only be demonstrated in fresh specimens, 

especially those of a liquid or soft consistency. If the specimen is received in the 

laboratory in a fixative, this procedure can be eliminated from the O&P assay. Other 

parasite stages that might be observed in a direct wet preparation include protozoan 

cysts , oocysts , helminth eggs , and larvae . Because the diagnostic yield of this 

procedure is low , most experts agree that technical time is better spent on the 

concentration procedure and permanent stained smear and recommend only 

performing the direct wet preparation on fresh specimens . 
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Protozoa    

 Rhizopoda (Amoebae) 

Protozoan parasite belongs to the class Rizopodea characteristically move by pseudopodia 

which present the organ of locomotion .  

A. Trophozoite : is motile organism, feed, and reproduce . 

B. Cystic : is the non-feeding &  non motile .  

 

 Entamoeba histolytica,  

 

                          Trophozoite                                                         cyst 
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 E. Coli  

 

                          Trophozoite                                                         cyst 

 

  Diagnosis :  

1. Microscopic examination , wet preparation of stool sample with staining , 

found trophozoites & cyst  

2. Microscopic examination of hepatic abscess material .found trophozoites . 

3. Serological tests as ELISA   
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 E. gingivalis  …. In mouth  

 

Trophozoite 

 

Diagnosis : 

diagnosis of E. gingivalis trophozoites may best be made by examining mouth 

scrapings , particularly from the gingival area& tonsillar crypts . 
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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 .  

 

 Intestinal flagellates  :  

- Have (trophozoites & cyst) stages  through their life cycle  

 

Giardia lamblia . 

 

 

Trophozoite 

 

Cyst 
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Chilomastix mesnili 

- Considered  a nonpathogenic  . 

 

 

Trophozoite 

 

 

Cyst 

 

Diagnosis  :  

- Microscopic examination of stool .  trophozoite or cyst, or both may be 

recovered in wet preparation . 

- Duodenal contents or small intestine biopsiesay also known as Enterotest . 

- Serological test , ELISA . 
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 Hemoflagellates  :  

- Include several stages through their life cycle : amastigote , promastigote , 

epimastigote , trypomastigote .  

 

Leishmania sp. 

*Leishmania tropica _ Cutaneous Leishmaniasis  .  

*Leishmania donovani _ Visceral leishmaniasis  .  

*Leishmania braziliensis _  mucocutaneous or cutaneous leishmaniasis . 

 

 

                              Amastigote                                            Promastigote  
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Trypanosoma spp. 

 

1. Trypanosoma bruci complex ( Trypanosoma  gambiense & Trypanosoma 

rhodesiense )  ___ African trypanosomiasis (sleeping sickness) . 

2. Trypanosoma cruzi ___ American trypanosomiasis (Chagas disease) . 

 

  

                    Trypomastigote –1                                      Trypomastigote-- 2 
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Diagnosis :  

 Microscopic examination of aspiration of fluid underneath the ulcer for the 

typical amastigotes , Giemsa-stained slides . 

 Tissue biopsy, spleen, bone marrow , CSF or lymph node , stained smear e.g. 

Giemsa stain .  

 Culture of the ulcer tissue may also reveal the promastigote forms.  

 Serologic tests , ELISA 
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 Urogenital flagellates  

Trichomonas vaginalis 

- Trophozoite only  

- Trichomoniasis  

 

 

 

Diagnosis   :  

- In female : T.vaginalis may be found in urine sediment , wet preparations of 

vaginal secretions  .  

- In males , it may be found in urine sediment , wet preparations of prostatic 

secretions   .  
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 Ciliates  

The ciliates are a group of protozoans characterized by the presence of hair-like 

organelles called cilia, which are identical in structure to eukaryotic flagella, but are 

in general shorter and present in much larger numbers  . 

  

Balantidium coli  

 

- Trophozoite and cyst 

- Balantidiasis   
 

 

 
 

Trophozoite 

 

  

Cyst 
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Diagnosis : 

 Stool examination / trophozoite & cyst   

 Biopsy : sample from intestinal ulcers / trophozoites & cysts . 

 Culture . 
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Biopsy :  

 

- Biopsy procedure is a surgical procedure which involves obtaining of a living 

tissue specimen for performing diagnosis.  

- Biopsy is usually indicated for obtaining a final diagnosis on the basis of 

histopathological features .  
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Types of biopsies :  

1. Excisional biopsy  

 

 

2. Incisional  biopsy 
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3. Punch biopsy 

 

 

4- Frozen section biopsy :   
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4. FNAC biopsy (Fine needle aspiration cytology)  

Breast , thyroid , lymph node  
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5. Brush biopsy  
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Sporozoa  

       The Sporozoa are unicellular and spore-forming . All species are obligate 

endoparasites of animals . 

 

 Toxoplasma gondii   

 

Toxoplasma gondii is an obligate intracellular parasite that occasionally causes 

serious illness ( Taxoplasmosis ) . 

The major forms of the parasite are : 

 Oocysts  (containing sporozoites ), which are shed in the feces . 

 Tachyzoites , rapidly multiplying organisms found in the tissues . 

 Bradyzoites , slowly multiplying organisms found in the tissues . 

 Cysts : walled structures often found in the muscles , brain  and heart 

containing Bradyzoites . 

 

Diagnosis : 

- Biopsy of tissues . 

- (SFDT)  Sabin feldman dye test 

- ELISA  

- (IFAT ) indirect flourescent antibody tests . 

 

  

 

 

Sporocys

Sporozoite

s 



Practical Parasitology                                                 A. A. AL-Janabi  
 

 

 

 

Sporozoite 

 

 

Tachyzoite 
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Bradyzoite 
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 Plasmodium sp. 

Plasmodium is a genus of parasitic Sporozoa , many of which cause malaria in their 

hosts . The parasite always has two hosts in its life cycle :  

a Dipteran insect host and a vertebrate host . Sexual reproduction always occurs in the 

insect , making it the definitive host  

There are four species :  

a. Plasmodium vivax 

b. Plasmodium ovale 

c. Plasmodium malariae 

d. Plasmodium falciparum 

Diagnosis :  

- Microscopic examination of (thick and thin) films of blood is the method of 

choice for confirming the clinical diagnosis of malaria and identifying the specific 

responsible for disease. 

- The thick film is a concentration method that may be used to detect the 

presence of organisms. The thin film is most useful for establishing species 

identification. 

- Serologic tests . 

NOTE  :  

If malaria is suspected , it is best to prepare smears within 1 hour of collection, 

because storage of blood for a longer period leads to distortion and possible loss of 

malarial parasites. Similarly, malarial tests should always be considered 

immediately because this disease can rapidly progress to life-threatening 

complications. 
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                                Sporozoetes                                             Schizont 

 

 

Merozoites 

 

                        Ring stage                                                 Gametocytes                                      
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Blood Processing : 

Systemic or blood-borne parasitic infections are diagnosed by demonstrating the 

diagnostic stage of the responsible parasite in a blood specimen .  

Parasites that may be recovered in blood include Leishmania sp. and Trypanosoma 

spp. and Plasmodium , and microfilariae . 

Blood from the fingertip or earlobe is obtained by making a puncture at the site . 

Although these specimens provide the best morphology of the parasites , improper 

collection or smear preparation can lead to unsatisfactory results . 

 Capillary blood should be free-flowing and not contaminated with the alcohol used 

to cleanse the puncture site .  

Typical blood sample processing for parasites consists of preparing Thick and Thin 

blood smears, staining them using a permanent stain and examining them 

microscopically .  

Blood samples may also be processed by performing the Knott technique .  

Thick and Thin Smears : 

*Preparation of thick blood smear 

 Place three small drops of blood onto one end of a clean microscope slide. 

 Using the corner of a second clean microscope slide as a stirrer, combine 

the contents of the three drops of blood by thoroughly mixing and 

spreading to a circular film approximately the size of a dime or nickel. 

 Let the slide air-dry. 

 Remove the hemoglobin by immersing the slide in a buffer solution before 

staining or directly during Giemsa staining       
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Preparation of thin blood smears 

 Place a small drop of blood close to the end of a microscope slide. 

 Hold a second slide (spreader slide) on edge at a 30- to 04  degree angle 

and draw back into the blood drop,allowing it to spread along the edge of 

the spreader slide. 

 Quickly and steadily push the spreader slide forward so that the blood 

spreads out into a thin film with a feathered edge. 

 Air-dry and stain. 

 

Giemsa Stain 

Thick Smears 

1. Stain with Giemsa stain (1 : 50 dilution of Giemsa stock solution with 

buffered water 7.0 pH) for 30-60 minutes. 

2. Wash briefly by immersing the slides in the buffered water for 3-5 

minutes and drain. 

3. Air-dry in a vertical position and examine under oil.  

Thin Smears 

1. Immerse the prepared slides for 1 minute in a Coplin jar that contains 

absolute methyl alcohol. 

2. Let air-dry. 

3. Stain with Giemsa stain (1 : 20 dilution) for 20 minutes. 

4. Wash by dipping slides in and out of buffered water once or twice. 

5. Air-dry in a vertical position and examine under oil. 
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Appearance of Select Parasitic Structures and Background Material on Giemsa 

Stain : 

Structure or Material  Appearance 

Leishmania, trypanosome 
malaria and Babesia nuclear 
structures 

red 

Cytoplasm  Blue 

Schüffner’s dots  Red 

Filariae  

Nuclei  Blue to purple 

Sheath  Clear; may not stain 

Background aterial  

Red blood cells  Pale red 

White blood cells  Purple 

Neutrophilic granules  Pink-purple 

Eosinophilic granules  Purple-red 
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Taenia sp. :  

- Definitive host : human in intestine  

- Intermediate host :  

* T.solium : big 

* T.saginata : beef   

- Infective stage : cysticercus larval stage  

 

Diagnosis :  

- Stool is the sample of choice for the recovery of Taenia eggs and gravid 

segments . 

- Furthermore, there is evidence to suggest that specimens collected around the 

perianal area using the Cellophane Tape procedure result in a very high 

recovery rate of Taenia eggs. 

-  It is important to note that the eggs of Taenia are identical . a gravid segments 

or scolex must be recovered and examined .  

- The scolex may be seen only after the patient has been treated with 

antiparasitic medication.  
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Taenia gravid segments  

 

                                     Taenia Egg                      Taenia Gravid segments        

 

        Taenia Cysticercus     T.solium scolex                        T.saginata scolex  
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Hymenolepis sp. 

- Hymenolepis nana = dwarf tapeworm 

- Hymenolepis diminuta =  Rat tapeworm 

- Infective stage :  

* Hymenolepis nana : egg + cysticercus 

* Hymenolepis diminuta : cysticercus 

- In human habit the intestine   

Diagnosis :  

- Stool is the sample of choice for the recovery of Hymenolepis eggs 

- The scolex is rarely seen in these samples . 

 

                                  

            H.nana egg                           H.nana Cysticercus                       H.nana scolex 

                

 

            H.diminuta egg           H.diminuta cysticercus                 H.diminuta scolex 
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Body parts of tapeworm 

 

  


