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CULTIVATION OF PARASITES 

Cultivation of parasites is invaluable for a number of reasons, which may be 

broadly divided as follows: 

*Patient care 

*Research 

*Epidemiology 

*Teaching 

DIFFICULTIES IN CULTIVATION OF PARASITES 

Parasite cultivation techniques are complex procedures involving a number of 

issues, some of which are known while some are still undefined. Most of the 

parasites have complex life-cycles with different morphological stages and may 

have both cold-blooded and warm-blooded animals as hosts within the life-cycle. 

These stages involve number of variables including parasitic form, host site, host 

temperature, host immune responses, parasite species and/or strain, and parasite-

protective mechanisms. To simulate the host environment, especially in an in vitro 

culture system can be extremely demanding, assuming one can actually determine 

all the relevant variables. 

TERMINOLOGY 

Three types of culture media may be used for cultivating parasites: 
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1. Xenic culture - It refers to culture of parasites grown in association with 

unknown microbiota, for example stool specimens cultured for E. histolytica  

2. Monoxenic culture - If the parasites are grown with a single known 

bacterium, the culture is referred to as monoxenic, for example corneal 

biopsy specimens cultured with Escherichia coli as a means of recovering 

species of Acanthamoeba. It can be used for primary growth as well as a 

transitional phase in isolation. 

3. Axenic culture - It is a pure culture without any bacterial associate or any 

other metabolizing cells. It is mainly used as isolation medium for the 

parasites, but can be used for primary growth also, for example TYI-S-33 

medium in case of T. vaginalis. 

GENERAL PRINCIPLES 

Although the province of parasitic cultivation is very diverse, there are certain 

principles which are applicable at large to the subject: 

1. Parasitic helminths are more difficult to cultivate than protozoa. The 

complexity of helminth body configuration and metabolism, and inability to 

meet essential environmental conditions account for failure to complete their 

life-cycles under artificial conditions. 

2. Cell cultures are used for the obligate intracellular parasites, for example 

Plasmodium spp. and coccidia. 

3. Various kinds of nutrients such as blood, serum, haem, egg, peptone, 

minerals and carbohydrates are used in the culture media. 

4. Temperature required for optimum growth is usually 37°C though lower 

temperatures may be required in few cases, e.g. 25°C for Leishmania 

promastigotes. 
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5. Incubation condition is aerobic with some exceptions like microaerophilic 

conditions for amoebae and Giardia and 5% CO2 for Plasmodium spp. 

6. Identification tools include parasite's characteristic morphology, direct 

fluorescent antibody assay, polymerase chain reaction, enzyme 

immunoassay, etc. 

7. Positive controls need to be run in parallel to keep a check on the medium 

and the method used. 

IN VITRO CULTIVATION OF DIFFERENT PARASITES 

Luminal parasitic protists 

Luminal protists are first grown in xenic cultures, gradually weaned, then isolated 

in axenic cultures. While T. vaginalis and Giardia intestinalis can be established 

directly into axenic cultures, E. histolytica and Blastocystis hominis have never 

been grown axenically without first being established in xenic cultures. 

Dientamoeba fragilis and Balantidium coli have never been grown successfully in 

axenic culture to the best our knowledge.  

Hemoflagellates 

Culture is useful for diagnosing difficult cases of leishmaniasis, particularly post 

kala-azar dermal leishmaniasis.  

The nutritional requirements of these parasites has been determined using 

cultivation techniques. Haemoflagellate culture has not only provided a basis for 

selecting or designing antimicrobial agents that can be tailored to specific 

pathways, but has also helped in knowing mechanism of antigenic variation, 
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defining immunogenic antigens, and developing attenuated strains that can be used 

for protecting humans and cattle from hemoflagellate-caused diseases. 

Leishmania promastigotes are cultured at temperatures below 28°C. NNN medium, 

first used for isolation of the agent of oriental sore by Nicolle, and other biphasic-

type media are routinely used for maintenance, producing yields of 10
7
–10
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cells/ml.The original formulation of NNN medium remains useful for 

establishment of strains in culture.  

In cases of leishmaniasis, blood samples, needle aspirates, and punch or deep organ 

biopsies can be used for culture. In a study done by López-Vélez et al. the 

hemoculture positivity was found to be 67%, with average growing time of 10 

days. More useful samples are spleen aspirations (94% positivity), liver biopsies 

(76-90% positivity), and bone-marrow biopsies (76-90% positivity). However, as 

retrieval of liver and spleen biopsy specimens can result in severe complications, 

most preferred is the use of hemoculture. Sensitivity of the culture reported in the 

course of cutaneous leishmaniasis is comparable to that of visceral leishmaniasis; 

however, contamination concerns much more cutaneous samples than blood or 

bone-marrow ones 

Coccidia and microsporidia 

The earliest attempts were done by Current and Long, who described the 

development of Cryptosporidium spp. in the endoderm cells of the chorioallantoic 

membrane (CAM) of chicken embryos maintained at 37°C. Despite this initially 

reported success, later workers could not completely replicate the results. 

Afterwards, some success was achieved in human fetal lung, primary chicken 
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kidney, and porcine kidney-10 cells. Human colonic tumour-8 cell lines have by 

far performed best in cultivating Crptosporidia, when done under 5% CO2 at 37°C.  

 

Helminths 

Attempts have been made to culture parasitic helminths in nutrient media, and in 

some instances partial success has been achieved. Aseptic techniques in bacteria-

free media have prolonged the life of the worms, and in some species have resulted 

in development from larva to a more mature sexual stage or to sexual maturity. The 

complexity of helminth metabolism and inability to meet essential environmental 

conditions account for failure to complete the life-cycles of many of these 

organisms under artificial conditions 

Considerable success has been achieved in efforts to develop parasitic nematodes 

in axenic liquid media through free-living larval-stages and in some instances the 

more mature (3
rd

 and 4
th

) parasitic larval-stages. 

It is relatively easy to obtain the free-living stages of Strongyloides spp. exhibiting 

indirect development. Rhabditiform larvae of these strains, recovered from the 

stool of natural hosts, provide the inoculums. If conditions of moisture, pH and 

nutrition are properly maintained, development may be continued through several 

free-living generations, and theoretically for an indefinite period before the 

organism produces filariform larvae. 

Out of the various cultivation techniques used for Strongyloides infection, 

Baermann technique is the most popular. Agar plate culture is more sensitive in 

which stool is placed onto agar plates and visible tracks are created as the larvae 
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crawl carrying bacteria with them. The plates are examined under the microscope 

for confirmation of the presence of larvae. 

Larval-stage nematodes may also be cultured using Harada-Mori technique, which 

employs a filter paper to which fecal material is added and is inserted into a test 

tube. Moisture is provided by water in the tube, and incubation under suitable 

conditions favors hatching of ova and/or development of larvae. Fecal specimens 

to be cultured should not be refrigerated as some parasites (especially Necator 

americanus) may fail to develop after refrigeration 

IN VIVO CULTIVATION OF PARASITES 

Some animal parasites which have thus far been refractory to in vitro cultivation 

may be developed in appropriate animal tissues.  

XENODIAGNOSIS 

Triatomid bugs have been employed for diagnosing Trypanosoma cruzi infections 

where it has not been possible to demonstrate the organisms in blood films. 

Laboratory reared bugs are fed upon patient's blood, and the intestinal contents of 

the bugs are examined for flagellates 10-30 days after the blood meal. These may 

then be inoculated into mice for further confirmation. 

 

 


