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Dr.Omaima I.M. 

 

Introduction 

In the field of diagnostic Medical Parasitology, proper specimen collection is 

critical since the final laboratory results are based on parasite recovery and 

identification will depend on the initial quality of the samples taken. Unless the 

appropriate specimens is properly collected, preserved and processed, these 

infections may not be detected; therefore, as a part of any overall continuous 

programme for the laboratory, the generation of test results must begin with 

stringent criteria for specimens acceptance or rejection. 

Laboratory procedures detects organisms within clinical specimens using 

morphological criteria, rather culture or biochemical tests and/or physical growth 

characterstics. Many clinical specimens, such as those from intestinal tract, contain 

multiple artifacts that complicate differentiation of parasites from surrounding 

derbis. 

The main ways in which laboratory diagnosis of parasitic infections 

include: 

1) Microscopy:- the majority of intestinal, blood, urinary and skin parasites are 

usually detected by microscopically in stained or unstained; either directly or 

following concentations. 

2) Culture:- only minority of parasitic infections are diagnosed routinely by 

culture techniques. Relatively few of protozoa and none of the helminth parasites, 

can be cultured in a manner that is useful for laboratory identification. Other than 

strictly for research purpose , the only culture methods in general use are 

for the isolation of such as E.histolytica, T.vaginalis, T.cruzi and Leishmania 

species. are identified by this method. 
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3) Immunodiagnosis:-it is based on the detection of : 

A. Antibody in a person's serum, produced in response to a particular parasitic 

infection. The antibody may persist for a long period of time in the serum after an 

infection has ended and therefore antibody tests are unable to distinguish between 

past or present infection. When used to assist in diagnosing parasitic disease , 

antibody tests need to be interpreted with care. 

B. Antigen, which is excreted by parasites and can be found in the serum, urine, 

CSF, feces or other  specimens. Antigen tests provide evidence of present infection 

and are therefore greater value than antibody tests in the clinical diagnosis of 

parasitic infections. Immunodiagnostic techniques are required when: 

a) Parasites live in the tissue of internal organ and cannot therefore easily remove 

for examination. 

b) Parasites can be found in specimens only in certain stages of infection, e.g., in 

the acute stage not in the chronic stage. 

c) Parasites are present intermittently or in too few numbers to be easily detected in 

the specimens. 

d) The techniques used to detect parasiteds are complex or time consuming. 

Those parasitic disease for which immunodiagnosis is of particular value 

include: 

- South American trypanosomiasis , Chronic stage 

- African trypanosomiasis, when parasitaemia is low 

- Leishmaniasis 

I. Macroscopic Examination 

Stool specimen is examined with the naked eye for : 

1. Presence of worms:- may have adult helminthes or segments Example: Ascaris, 

Taenia species, E.vermicularis and gravid Taenia species. 
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2. Consistency (degree of moisture)- It varies in diet but certain clinical conditions 

associated with parasite presence may be suggested by particular consistencies. 

- It will be described as hard, formed, semi-formed and diarrhoeic( watery). 

3. Colour:- any abnormal colour E.g., pale yellowish passed in steatorrhoeac 

conditions such as giardiasis, dark or black-stools occur when iron or bismuth is 

taken or when there is intestinal hemorrhage  

4. Pathologic odour Offensive, non-offensive 

5. Abnormal features seen (composition): mucus, blood or fat globules. 

II. Microscopic Examination 

The detection and identification of species of parasites require microscopic 

examination of specimens 

1. Direct Microscopic 

Routine microscopic examination of stool specimen with physiological saline and 

Dobell’s iodine solution helps to detect and identify the stages of some parasitic 

organisms. 

1.1. Direct Microscopic Examination of Stool Specimen with 

Physiological Saline and Dobell's Iodine Solutions 

Material and Methods 

Wooden applicator sticks 

Microscopic slides 

Cover slips 

Dropping bottles containing physiological saline(0.85%w/v) and Dobell's 

Iodine solutions 

Microscope 

Pasture pipette 

Procedure 

1. Place a drop of physiological saline (0.85%w/v) in the center of the 
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left half of the slide and place a drop of Dodell's Iodine solution in 

the center of the right half of the slide. 

2. With an applicator stick, pick up a small portion of the feces 

(Approximately 2mg which is about the size of a match head) and 

put on the drop of saline. Add a similar portion of stool sample to the 

drop of iodine. 

3. Mix the feces with the drops to form homogeneous suspensions. 

4. Cover each drop with a cover slip by holding the cover slip at an 

angle of 300, touching the edge of the drop, and gently lowering the 

cover slip onto the slide so that air bubbles are not produced. 

5. Examine the saline preparations using the 10X objective for motile 

forms, cyst and oocyst of intestinal protozoa and for any ova or larva 

of helminths. 

6. Examine the iodine solution preparation using 40X objective to 

identify the cyst stages of protozoa. The iodine will stain the nuclei 

and the glycogen mass of the cyst. 

3. Concentration Methods for Fecal Specimens 

The concentration and the separation of protozoa cysts and helminthes egg from 

other elements of the fecal specimen can be of great advantage in diagnosis. This 

can be accomplished by sedimentation, flotation and combination of the two. Feces 

normally contain a great variety of materials, most of which are either lighter or 

denser, smaller or larger than the cysts, eggs and larva of parasites. The 

concentration of parasites in parasitological specimens is some times called the '' 

enrichment technique '' because it enables to examine greater quantity of stools in 

less volume. 
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The purpose in using aconcentration technique is to separate as completely as 

possible parasites from all other elements of the Stool. 

In general the concentration technique may be necessary: 

1. To detect parasites when they are not found in a direct saline wet mount 

examination but the symptoms of intestinal parasitic infection continue. 

2. To detect the eggs of parasites which are often few in number such as those of 

Schistosome or Taenia species. 

3. To check whether treatment has been successful. 

4. To investigate the prevalence and incidence of a parasitic infection as part of 

epidemiological survey . 

The choice of concentration technique depends on 

1. The species of parasite 

2. The number of specimen to be examined 

3. The equipment and time available 

A direct microscopical examination of stool must always be done before preparing 

a concentration because motile forms of flagellates, ciliates , and amoebae die 

during the concentration procedure. 

Concentration Technique of Fecal Specimen is Divided into two :- 

1. Floatation Techniques 

Floatation technique concentrates the cysts and eggs of parasites at the top because 

their density is less than that of the suspending medium. The waste products, 

crystals, body cells etc. have a higher specific gravity therefore these substances 

will sink to the bottom. The top layer can be removed and placed on a slide to be 

examined under the microscope. 
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Zinc Sulfate Floatation Technique 

Zinc sulfate floatation technique is one of the most widely used method of 

concentration. It has a special merit of being suitable for routine examination of 

both cyst of protozoa and eggs of most helminths. Operculated eggs of Trematodes 

and Cestodes, infertile Ascaris ova and larva of nematodes are not concentrated 

because they have greater specific gravity than the suspending medium. However; 

the eggs of Clonorchis, Opisthorchis and some small trematodes are satisfactorily 

concentrated. The technique is not also suitable for concentrating eggs or cysts in 

fatty faeces. 

A Zinc sulfate solution which is used for the concentration of parasite has a 

specific gravity (relative density) of 1.180-1.200 Faeces are emulsified in the 

solution and the suspension is left undisturbed for the eggs and cysts to float to the 

surface where they are collected on a cover glass or can be collected by pasteur 

pipettes. 

Materials and Reagents 

1. Lipless test tube about 10ml capacity. 

2. ZnSO4 solution 33 W/V (about 33 grams of crystals in 100 ml solution) specific 

gravity of 1,180-1,200 . use a hydrometer to check the specific gravity (relative 

density) of the solution is corrected. Adjust with distilled water or more chemical if 

required. 

3. Cover glass 

4. Microscope slide 

5. Applicator stick 

Procedure: - 

1. About one quarter fill the tube with the zinc sulfate solution. 

2. Add an estimated 0.5 gram of faeces and using a rod or stick, emulsify the 

specimen in the solution. 
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3. Fill the tube with the zinc sulfate solution and mix well. 

4. Stand the tube in a completely vertical position in a rack. 

5. Using a plastic bulb pipette or pasteur pipette, add further solution to ensure that 

the tube is filled to the brim. 

6. Carefully place a completely clean (grease free) cover glass on top of the tube, 

avoiding trapping any air bubbles. 

7. Leave undisturbed for 30-45 minutes to give time for the cysts and eggs to float. 

Note: -After 60 minutes, the eggs will begin to sink. 

8. Carefully lift the cover glass from the tube by a straight pull upward. place the 

cover glass face downwards on a slide.The eggs and cysts will be found adhering 

to the cover glass. 

9. Examine microscopically the entire preparation using the 10x objective use the 

40x objective and run a drop of iodine solution under the cover glass to identify the 

cysts. 

Other flotation methods includes: 

a) Brine ( Saturated NaCl ) flotation 

b) Saturated sugar flotation 

c) ZnSo4 centrifugal flotation 

2. Sedimentation Techniques 

In this technique cysts and eggs of parasites settle and are concentrated at the 

bottom because they have greater density than the suspending medium. The cysts 

and eggs can be sedimented by natural gravity or by accelerating the process by 

centrifugation. 

Formalin-Ether Centrifugal Sedimentation Technique 

This method is recommended as the best technique for concentrating the eggs and 

larvae of helminths and moderately satisfactory for cysts of protozoa. It is most 

useful for detecting the eggs of Schistosome in feces. 
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The formalin is used for fixation and preservation of the morphology of parasites. 

The fecal debris absorbs ether and becomes lighter than water. 

Advantages of this technique includes: 

A) It is rapid and suitable for fresh or preserved stool 

B) It is also used for concentrating parasites on which Zinc sulfate floatation has 

given poor results due to excessive amounts of fats and fatty acids, and for 

operculated ova of some trematodes and cestodes. 

C) The morphology of most parasite is retained for easy identification 

D) It will cover most intestinal parasite 

Materials and Reagents:- 

- Electric centrifuge - 1.5 ml Conical centrifuge tubes 

- Stoppers - Funnel 

- Gauze /Sieve/ - Graduated cylinder /Pipette/ 

- Beaker - Applicator stick 

- Slide - Coverslip 

- 10% formalin solution - Ether 

- Normal Saline - Lugol iodine solution 

Procedure 

1. Take about 2g or 2ml of stool and mix it in about 10ml of normal saline 

solution. 

2. Filter through two layers of gauze into a centrifuge test tube 

3. Centrifuge for one minute at medium speed (2000-5000 rpm) . If the supernatant 

fluid is very cloudy, wash the deposit again i.e. mix it with 10ml of normal saline 

solution , 

4. Centrifuge for one minute at medium speed and pour of the supernatant fluid. 

5. Add 10ml of formaldehyde solution to the sediment. 
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6. Stir or mix a suspension well and let it stand for five minute. 

7. Add 3ml of ether. 

Note :- Ether is highly flammable, therefore make sure there is no open flame in 

the laboratory and it is well ventilated because ether vapor is anesthetic. 

8. Stopper the tube, turn it on its side and shake vigorously for 30 seconds or one 

minute. 

9. Remove the stopper carefully and centrifuge for one minute at low speed (1500 

rpm). 

*There will be four layers in the tube:- 

1st layer : Ether 

2nd layer : Debris 

3rd layer : Formaldehyde solution. 

4th layer : The deposit containing stages of parasites 

(cyst, egg and/or larvae) 

10. Free the layer of debris by rotating the tip of a wooden applicator stick between 

it and the sides of the tube. Tilt the tube and pour of all the supernatant fluid. use a 

cotton swab to remove any debris adhering to the side of the tube. 

11. Mix the remaining fluid well with the deposit by tapping the tube gently. 

12. Place two drops of the deposit on a slide. Add a some drop of iodine solution to 

the second drop of deposit only. 

13. Place cover slips over both drops . 

14. Examine microscopically the entire preparation using the 10x objective for 

eggs and larvae of helminths, and 40x objective for cysts of protozoa . 

15. Identify the stages and species of parasites and count the number of each type 

of parasites in the entire preparation and report the result. 



 

10 
 

Note:- For formalin preserved specimen follow the same steps but in step one use 

distilled water instead of normal saline solution. 

Other sedimentation techniques are: 

a) Sedimentation in water, either by gravity or centrifugation 

b) Acid-ether sedimentation 

 

B. Collection of urine specimen 

When urine sample is received with request to find parasites, the best method to 

use is the one descibed below for the diagnosis of schistosomes. This will 

concentrate most of the parasite to be found. 

1. Collect random urine sample, preferably at midday, into a sterile container. 

The number of ova in the urine varies throughout the day, being highest in urine 

obtained between 10:00h and 14:00h. 

2. Centrifuge 10ml of urine at 1500RPM for 2 min. to deposite the ova. Decant the 

supernatant. 

3. Place a drop of deposit onto a microscope slide and cover with a cover slip. 

*Examine the whole preparation for ova using 10X objective . 

- In the early stages of urinary schistosomiasis , the egg count is an indicator of the 

severity of the disease. So count the number of eggs in the preparation and report 

the number /10mlof urine. If more than 50 eggs are present , there is no need to 

continue counting. Report the countas 'more than 50eggs/10ml of urine'. Such 

count indicate heavy infection. 

- Ova of E.vemicularis may occasionally be seen in a centrifuged deposit of urine 

particulrly in female children. This is as a result of the adult female crawling from 

the anal area and depositing eggs in the proximity of the urethra. 
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- Trophozoites of T. vaginalis may also be observed if it is present. This parasite is 

usually found either in - Vaginal and urethral discharge, or - Fresh urine sediments. 

To make a permanent preparation, make a smear of the the urine sediment on a 

slide, allow it to dry and fix it in methanol. Stain with Giemsa diluted 1:25 

buffered water pH 6.8 for 25 min. 

 

C. Collection of blood samle 

1. Wet Blood Films:-For microfilaria: 

Tube centrifugation lyzed blood technique 10ml of venous blood is lyzed in 

saponin-saline. The microfilaria are concentrated by centrifugation . the addition of 

blue nuclear stain helps to identify the species. The number of microfilaria (mf) 

counted divided by 10 gives the number of mf/ml. 

2. Thick Blood Film 

Disinfect the tip of the finger and puncture with a quick jub of a needle or lancet, 

using and gauze sponge after ward to wipe away traces of the disinfectant and 

blood. Touch a clean slide to a drop of blood and using the corner of another slide, 

spread the blood in a rectangular pattern so that the blood slowlyflows down and 

does not immediately form a drop at the lower edge when the slide is tilted side 

ways. A good thick film is the size of the postage stamp and so thick that you can 

just see the hands of a watch or news prints through it. The slide should be allowed 

to dry in a flat position such as table top, and do not use hear to dry the film. Then 

stain with Giemsa. 

3. Thin Blood Film 

Collect a drop of blood on a clean slide usually from the finger tip. Touch a clean 

slide to a small drop of blood so the blood is near one end of the slide. Place the 

slide blood side up on the table. Quickly take a second new clean slid. And  

holding it at an angle of 30 degrees to the first slide: 
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draw it back until lt touches the drop of blood and then push forward so that blood 

spreads out behind. The amount of blood should be small enough so that it is used 

before the spreader slide reaches the end of the first slid. In this manner a smooth 

film. One-cell in thickness can be prepared. Such a film is best for the study of 

blood cells as well as parasites. Then air dry and stain either with Geimsa or wright 

stain. 

Result of Staining of Blood Films 

Malaria Parasites 

Cytoplasm of parasite..................................................blue 

Nuclear chromatin dot.................................................dark red 

Malaria pigment..........................................................brown- black 

Red cells.................................................................... grey to pale mauve 

Leukocytes.................................................................stain darkly 

James, Schuffener’s and Maurer’s dots........................ purplish red 

Leishmania Parasites 

Nucleus................................................................. Mauve red 

Kinetoplast............................................................ Dark-mauve red 

Cytoplasm............................................................. Pale-mauve 

 


