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Abstract: 

Blastocystis is a unicellular parasite that is the only member of 

the Stramenopila associated with human pathological changes and it 

is increasingly recognized as a potential cause of diarrhoea. Aims of 

this case report were to diagnose, treat and follow up treatment of un 

acute enteritis. A sixty four old, healthy male ate an uncooked food as 

lunch meal and several days after he got watery diarrhea, abdominal 
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bloating and pain. Thereafter, the parasitological examination 

diagnosed the case as blastocystosis. The patient was treated with 

metronidazole for 10 days. The symptoms like diarrhea and 

abdominal pain disappeared after three days of treatment. In order to 

investigate effect of the treatment, numbers of Blastocystis cells were 

counted after 10 days-treatment at different time intervals 1, 10, 20, 

and 30 days, were found to be 10, 5, 2 and zero cells, respectively. The 

findings might suggest that pathogenic and apathogenic different 

subtypes of Blastocystis were found in the patient sample. The enteritis 

was related to the pathogenic subtypes that responded to metronidazole 

and the diarrhoea consequently disappeared. 

 

Key words: acute enteritis, diarrhoea, microscopy, Blastocystis, 

metronidazole 

 

 

INTRODUCTION 

 

Blastocystis hominis is a microscopic organism that inhabits the 

intestine and is sometimes found in the stools of healthy people as 

well as in the stools of those who have diarrhoea, abdominal pain or 

other gastrointestinal problems and the infection with Blastocystis is 

called blastocystosis1.   

Life cycle of this parasite consists of vacuolar forms giving 

origin to multi vacuolar and amoeboid forms. The multi vacuolar form 

develops to thin-walled cyst that is thought to be responsible for 

autoinfection. The amoeboid form develops to thick-walled cyst that is 

excreted in stool and it is believed to be responsible for external 

transmission, possibly by the fecal-oral route through ingestion of 

contaminated water or food. The cysts infect epithelial cells of the 

digestive tract and multiply asexually2.                                                                                                                                                        

This unicellular parasite was first described as yeast and 

named by Alexieff to Blastocystis enterocola in 19113 and was 

renamed to Blastocystis hominis by Brumpt 19124. Thereafter, Zierdt 

et al. 1967 gave morphological and physiological evidence considering 

B. hominis as a protozoan and he placed it in the subphylum 

Sporozoa5. 
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Major revisions were made to classification of Blastocystis by analysis 

of small-subunit rRNA gene sequences in 1996, which placed 

Blastocystis in Stramenopiles6, 7, 8. Thus, Blastocystis is a genus of 

unicellular parasites belong unranked Superphylum Heterokonta 

(Stramenopila); Class: Blastocystae; Order: Blastocystida; Family: 

Blastocystidae; Genus: Blastocystis; Species: Blastocystis species. 

Subtype nn7, 9. Blastocystis is the only member of the Stramenopila 

associated with human pathological changes10, 11, and it is suggested 

that the Blastocystis genus is a species complex comprising 01 to 17 

subtypes (STs) at least 9 of which are found in humans12, 13. 

Despite reports in the early 1900s of a possible pathogenic role 

for B. hominis were largely ignored, and it was generally considered 

non-pathogenic intestinal yeast14 , there have been many reports, 

supporting a role for B. hominis as a potential pathogen in humans15, 

5, 16, 17, 18, 19, 20, 21, 22, 23, 24. Thereafter, Blastocystis species is increasingly 

recognized as a potential cause of diarrhoea14, 25, 26, 27 and a significant 

high concentration of Blastocystis cells was found in symptomatic 

patients than asymptomatic ones28. In addition, the infection of B. 

hominis was found to be significantly more in summer than in winter 

over a three year period study28, and prevalence of this parasite is 

usually higher in developing countries, ranging from 30% to 50%, and 

1.5% to 15% in developed countries10, 29. In the other side, it was 

reviewed that the incidence of B. hominis was first and far in excess of 

more commonly incriminated parasites such as Dientamoeba fragilis, 

Giardia intestinalis, Entamoeba histolytica/dispar and 

Cryptosporidium parvum27. 

Many articles and reviews confirmed that B. hominis might be 

a cause of intestinal disease26, 25, 28. In this context, the most common 

symptoms with stools positive only for B. hominis were diarrhoea, 

abdominal pain, flatulence and vomiting26, 25, 28, and patients with B. 

hominis responded to metronidazole and were fully cured28, 25.  

Aims of this case report were to diagnose, treat and follow up 

treatment of an acute blastocystosis. 
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MATERIAL AND METHOD 

 

Case presentation 

A sixty four old, healthy male ate an uncooked food as lunch meal in 

July 2015. The meal consisted of a cold sandwich (cheese and raw 

vegetables enriched with sauce). Several days after, the patient got 

watery diarrhea, abdominal bloating and pain. The patient examined 

his own parasitological stool preparations. 

 

Parasites identification and methods of examination 

The stool samples were prepared by the formalin-ethyl acetate 

concentration method. Iodine wet mounts of concentrated stool 

samples were examined microscopically for demonstrating 

trophozoites and cysts of protozoa and ova or larvae of helminths30.  

Identification of the detected parasites was based on 

microscopic morphology that was compared with those in standard 

texts, literature and micrographs according to Centers of Disease 

Control and Prevention, standard methods for diagnosis of intestinal 

parasites30. 

 

RESULTS 

 

Identification, treatment and following up the treatment 

Laboratory investigation by utilizing the formalin-ethyl acetate 

concentration method, light microscopy and depending on the 

morphology of found parasites, uncovered that the prepared stool 

samples from the patient before treatment were overwhelmed by 

Blastocystis cells. These eukaryotic cells have round, oval, or 

ellipsoidal shapes measuring 5-30 µm in diameter with usual range of 

8-10 µm. The cell contains large central body surrounded by a thin 

rim of cytoplasm containing up to six nuclei as described by 

reference30. 

The detected Blastocystis cells found in different seizes 

(anisocytosis) and the small seize cells were the dominant. Before 

treatment, the mean number of Blastocystis cells per high power filed 

(HPF) calculated from 10 fields was 70 ± 7, the minimal and maximal 

numbers were 60 and 80 cells/HPF. 
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The patient was treated with metronidazole for 10 days. The 

symptoms like diarrhea and abdominal pain disappeared after three 

days of treatment. 

In order to investigate effect of the treatment, numbers of 

Blastocystis cells were counted after 10 days-treatment at different 

time intervals 1, 10, 20, 30 days, were found to be 10, 5, 2 and zero 

cells, respectively (Figures 1, 2, 3). 

 
Figure1: One day after 10- days’ treatment showing 10 Blastocystis cells per HPF 

 

 
Figure 2: Ten days after 10- days’ treatment showing 5 Blastocystis cells per HPF 

 

 
Figure 3: Twenty days after 10- days’ treatment showing 2 Blastocystis cells per HPF 
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The statistical analysis showed that the number of Blastocystis cells 

was negatively correlated with the treatment and with the 20 days-

post treatment time as well, according to the regression equation (y = 

-14,8x + 61,8) and coefficient factor (R² = 0,6231) (Figure 4). 

 

 
Figure 4: relationship between numbers of Blastocystis, metronidazole’s affect and 

post treatment time  

 

DISCUSSION 

 

Enteritis, which is an inflammation of the small intestine, is most 

commonly caused by food or drink contaminated with pathogenic 

microbes31. Blastocystis species is a microscopic organism that 

inhabits the intestine and is sometimes found in the stools of healthy 

people as well as in the stools of those who have diarrhea and 

abdominal pain1. 

Interest in Blastocystis species has significantly grown in 

recent years, due to its potential role as a human pathogen32.The 

prevalence of Blastocystosis varies depending on the study setting, 

reaching the highest percentages (68–100 %) among children from 

developing countries33, 34. Moreover, a case report about a colonic ulcer 

caused by B. hominis has published and mentioned that B. hominis is 

a pathogen to bear in mind when large colonic ulcers are diagnosed, 

especially in patients with a travel history and diarrhoea35. 

The present case study detected Blastocystis cells in stool 

sample from a patient with diarrhea by microscopy and found that 

symptoms and number of Blastocystis cells as well, were negatively 

correlated with the treatment by metronidazole.  

There are many reports about number of B. hominis seen per 

high-power field (x400 magnification) and their correlation with 
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symptomatic disease. An empirical figure, five or more per high-power 

field, correlates with the presence of symptoms associated with 

blastocystosis3, 19. Kain et al., 1987, however, presented convincing 

data that patients with ≤ 5 B. hominis per oil immersion field (OIF; 

x1000) expressed symptoms as often as those with ≥ 5 B. hominis per 

OIF19. This classic well-controlled work is the definitive modern study 

of B. hominis infections36.  

Despite being discovered more than 100 years ago37, 38, 39, it is 

difficult to argue the clinical significance and pathogenic potential of 

Blastocystis39, since infections do not consistently lead to intestinal 

symptoms40, 41, 42. While a large number of infected individuals 

presents with clinical symptoms40, 43, asymptomatic carriage of the 

parasite is also common44. Moreover, in symptomatic patients, the 

duration and severity of symptoms vary from acute enteritis to 

chronic and mild diarrhea42, 45.There is no consensus on the reasons 

for the observed diverse intestinal symptoms. A number of reports 

have suggested a strain- or subtype-dependent variation in parasite 

pathogenicity36, 42, 45, 46, 47, 48, 49.  

Studies associate Blastocystis subtypes 1, 4 and 7 with 

pathological alterations in humans, whereas subtypes 2 and 3 are 

considered apathogenic40, 42, 46. Also, the presence of both pathogenic 

and apathogenic strains within one subtype has been reported50, 51.                                                                                                                                                 

Another issue complicating the pathogenic potential of Blastocystis is 

reports of treatment failure43, 45, 52, 53, 54, 55. Although metronidazole is 

the treatment of choice, physicians are often skeptical about 

prescribing antibiotics for Blastocystis infections due to frequent 

reports of non-responsiveness to chemotherapy42. Strain-to-strain 

variation within Blastocystis in susceptibility to the metronidazole 

and other antiparasitic agents among Blastocystis strains is 

commonly reported56, 57, and has been proposed to be the reason for 

frequent treatment failures in parasite infections43, 56.  

Recently, Blastocystis research Foundation reviewed 174 

studies positive for Blastocystis species and found that these parasites 

were pathogenic in 157 studies and non-pathogenic in 17 studies58.We 

utilised χ2-statistical analysis and found that number of studies 

reviling Blastocystis as pathogenic parasite is very highly significant 

than that number of non-pathogenic (p < 0.0001). 
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Finally, we observed in our case that the diarrhea and 

abdominal pain disappeared after three days of treatment. It was 

found also that 60 out of 70 Blastocystis cells (86%) were disappeared 

under 10 days treatment. These finding might suggest that 

pathogenic and nonpathogenic different subtypes in the population of 

Blastocystis were found in the patient sample. The pathogenic 

subtypes (86%) of the population were eliminated by metronidazole 

under treatment time compared to the nonpathogenic subtypes that 

were eliminated within 20 days after treatment. In this context, our 

statistical analysis was negatively correlated the number of 

Blastocystis cells with the treatment and with the 20 days-post 

treatment time as well according to the regression equation and 

coefficient factor, as shown in result figures 1-4. These findings might 

suggest that different subtypes will respond differently to the 

treatment. 

 

CONCLUSIONS 

 

Our findings confirmed that Blastocystis microorganism was the 

causative agent of this enteritis case. The findings might suggest that 

pathogenic and apathogenic different subtypes of Blastocystis were 

found in the patient sample. The blastocystosis was related to the 

pathogenic subtypes that responded to metronidazole and the 

diarrhoea consequently disappeared.  

 

Conflicts of interest 

The authors report no conflicts of interest. The authors alone are 

responsible for the content and writing of the paper. 

 

 

REFERENCES                                                                                                                                                             

1. Blastocystis species Infection, Centers for Disease Control and 

Prevention. 

https://www.cdc.gov/parasites/blastocystis/faqs.html  

2. Biology of Blastocystis hominis, Centers for Disease Control 

and Prevention.   

https://www.cdc.gov/parasites/blastocystis/biology.html 



Hadi Abd, Mohamed Abdelhadi, Farid Kouseibati, Amir Saeed, Gamal Elawad, Fawaz 

Alshammari,  Salah Shanan, Magdi Bayoumi- Diagnosis and Following up the 

treatment of Acute Blastocystosis 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. VI, Issue 4 / July 2018 

1804 

3. Alexieff, A. Sur la nature des formations dites "Kystes de 

Trichomonas intestinalis." C R. Soc Biol.1911;7: 296-298.                                                                                                                                            

4. Brumpt, E. Blastocystis hominis n. sp. et formes voisines. Bull 

Soc Pathol Exot. 1912; 5: 725-730.                    

5. Zierdt CH, Tan H. Endosymbiosis in Blastocystis hominis. Exp 

Parasitol. 1976; 39: 422- 430.                             

6. Silberman JD, Sogin ML, Leipe DD, Clark CG. Human 

parasite finds taxonomic home. Nature. 1996; 4:380-398. 

7. Yoshikawa H, Wu Z, Howe J, Hashimoto T, Geok-Choo N, Tan 

KS. Ultrastructural and phylogenetic studies on Blastocystis 

isolates from cockroaches. J Eukarot Microbiol. 2007; 54 (1): 

33-7.                                                                                                                                       

8. Parkar U, Traub RJ, Vitali S, et al.  Molecular 

characterization of Blastocystis isolates from zoo animals and 

their animal-keepers. Vet Parasitol. 2010; 169: 8-17.                                                                              

9. Scientific classification of Blastocystis. 

https://en.wikipedia.org/wiki/Blastocystis                                            

10. Tan, KS. New insights on classification, identification, and 

clinical relevance of Blastocystis spp. Clin Microbiol Rev. 

2008; 21: 639-665. 

11. Tan KS, Mirza H, Teo JD, Wu B, Macary PA. Current Views 

on the Clinical Relevance of Blastocystis spp. Curr Infect Dis 

Rep. 2010; 12: 28-35. 

12. Poirier P, Wawrzyniak I, Vivarès CP, Delbac F, El Alaoui H. 

New insights into Blastocystis spp.: a potential link with 

irritable bowel syndrome. PLoS Pathog. 2012; 8:e1002545.  

13. Alfellani MA, Taner-Mulla D, Jacob AS, Imeede CA, 

Yoshikawa H, Stensvold CR, Clark CG. Genetic diversity of 

blastocystis in livestock and zoo animals. Protist 2013; 164: 

497-509. 

14. Doyle PW, Helgason MM, Mathias RG, Proctor EM. 

Epidemiology and Pathogenicity of Blastocystis hominis. J 

Clin Microbiol. 1990; 28: 116-121. 

15. Zierdt CH, Rude WS, Bull BS. Protozoan characteristics of 

Blastocystis hominis. Am J Clin Pathol. 1967; 48:495-501. 

16. Diaczok BJ., Rival J. Diarrhea due to Blastocystis hominis: an 

old organism revisited. South Med J.1987; 80:931-932. 



Hadi Abd, Mohamed Abdelhadi, Farid Kouseibati, Amir Saeed, Gamal Elawad, Fawaz 

Alshammari,  Salah Shanan, Magdi Bayoumi- Diagnosis and Following up the 

treatment of Acute Blastocystosis 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. VI, Issue 4 / July 2018 

1805 

17. Gallagher PG, Venglarcik III JS. 1985. Blastocystis hominis 

enteritis. Pediatr Infect Dis. 1985; 4:556-557 

18. Guirges SY, Al-Waili NS. Blastocystis hominis: evidence for 

human pathogenicity and effectiveness of metronidazole 

therapy. Clin Exp Pharmacol Physiol. 1987; 14:333-335. 

19. Kain KC, Noble  MA, Freeman HJ, Barteluk RL. 

Epidemiology and clinical features associated with 

Blastocystis hominis infection. Diagn Microbiol Infect Dis. 

1987; 8:235-244. 

20. LeBar WD, Larsen EC, Patel K. Afebrile diarrhea and 

Blastocystis hominis. Ann Intern Med.1985; 103:306. 

21. Russo AR, Stone SL, Taplin ME, H. J. Snapper HJ, Doern GV. 

Presumptive evidence for Blastocystis hominis as a cause of 

colitis. Arch Intern Med. 1988; 148:1064. 

22. Sheehan DJ, Raucher BG, McKitrick JC. Association of 

Blastocystis hominis with signs and symptoms of human 

disease. J Clin Microbiol. 1986; 24:548-550. 

23. Taylor DN, Houston R, Shlim DR, Bhaibulaya M, Ungar BLP, 

Echeverria P. Etiology of diarrhea among travelers and 

foreign residents in Nepal. J Am Med Assoc. 1988: 260:1245-

1248. 

24. Vannatta JB, Adamson D, Mullican K. Blastocystis hominis 

infection presenting as recurrent diarrhea. Ann Intern Med. 

1985; 102:495-496. 

25. Telalbasic S, Pikula ZP, Kapidzic M. Blastocystis hominis may 

be a potential cause of intestinal disease. Scand J Infect Dis. 

1991;23(3):389-39 

26. Sinniah B, Raieswari B. Blastocystis hominis infection, a 

cause of human diarrhea. Southeast Asian J Trop Med Public 

Health. 1994; 3:490-3 

27. Lagacé-Wiens PR, VanCaeseele PG, Koschik C. Dientamoeba 

fragilis: an emerging role in intestinal disease. CMAJ. 2006; 

175: 468.  

28. Alfellani MA, Khan AH, Al-Gazoui RM, Zaid MK, Al-Ferjani 

MA. Prevalence and clinical features of Blastocystis 

hominis infection among patients in Sebha, Libya. Sultan 

Qaboos Univ Med J. 2007;7: 35- 40. 



Hadi Abd, Mohamed Abdelhadi, Farid Kouseibati, Amir Saeed, Gamal Elawad, Fawaz 

Alshammari,  Salah Shanan, Magdi Bayoumi- Diagnosis and Following up the 

treatment of Acute Blastocystosis 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. VI, Issue 4 / July 2018 

1806 

29. Kulik RA, Falavigna DL, Nishi L, Araujo SM. Blastocystis sp. 

and other intestinal parasites in hemodialysis patients. Braz J 

Infect Dis. 2008; 12: 338-341. 

30. Microscopic Examination of Stool Specimens and Differential 

Morphology of Protozoa Found in Stool Specimens of Humans, 

Centers for Disease Control and Prevention.  

https://www.cdc.gov/dpdx/diagnosticprocedures/stool/microexa

m.htmlhttps://www.cdc.gov/dpdx/diagnosticprocedures/stool/m

orphcomp.html 

31. Dugdale DC IIII, George FL. Enteritis. MedlinePlus Medical 

Encyclopedia, 2008. 

https://medlineplus.gov/ency/article/001149.htm 

32. Roberts T, Stark D, Harkness J, Ellis JT. Update on the 

pathogenic potential and treatment options for Blastocystis 

sp. Gut Pathog. 2014; 6:17. 

33. Dib JR, Fernández-Zenoff MV, Oquilla J, Lazarte S, González 

SN. Prevalence of intestinal parasitic infection among 

children from a shanty town in Tucuman, Argentina. Trop 

Biomed. 2015; 32:210-5.                                                                                       

34. El Safadi D, Gaayeb L, Meloni D, Cian A, Poirier P, 

Wawrzyniak I, et al. Children of Senegal River Basin show the 

highest prevalence of Blastocystis sp ever observed worldwide. 

BMC Infect Dis. 2014; 14:164. 

35. Janarthanan S, Khoury N, Antaki F. An unusual case of 

invasive Blastocystis hominis infection. Endoscopy 2011; 

43:185-186. 

36. Zierdt CH. Blastocystis hominis–Past and future. J Clin 

Microbiol. 1991; 4: 61-79.  

37. Leder K, Hellard ME, Sinclair MI, Fairley CK, Wolfe R. No 

correlation between clinical symptoms and Blasto cystis 

hominis in immunocompetent individuals. J Gastroenterol 

Hepatol. 2005;20 :1390-1394. 

38. Tungtrongchitr A, Manatsathit S, Kositchaiwat C, 

Ongrotchanakun J, Munkong N, Chinabutr P, Leelakusolvong 

S, Chaicumpa W. Blastocystis hominis infection in irritable 

bowel syndrome patients. Southeast Asian J Trop Med Public 

Health. 2004; 35:705-710. 



Hadi Abd, Mohamed Abdelhadi, Farid Kouseibati, Amir Saeed, Gamal Elawad, Fawaz 

Alshammari,  Salah Shanan, Magdi Bayoumi- Diagnosis and Following up the 

treatment of Acute Blastocystosis 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. VI, Issue 4 / July 2018 

1807 

39. Katsarou-Katsari A, Vassalos CM, Tzanetou K, Spanakos G, 

Papadopoulou C, Vakalis N. Acute urticaria associated with 

amoeboid forms of Blastocystis sp. subtype 3. Acta Derm 

Venereol. 2008; 88: 80-81. 

40. Vogelberg C, Stensvold CR, Monecke S, Ditzen A, Stopsack K, 

Heinrich-Grafe U, Pohlmann C. Blastocystis sp. subtype 2 

detection during recurrence of gastrointestinal and urticarial 

symptoms. Parasitol Int. 2010; 59:469-471. 

41. Balint A, Doczi I, Bereczki L, Gyulai R, Szucs M, Farkas K, 

Urban E, Nagy F, Szepes Z, Wittmann T, Molnar T. Do not 

forget the stool examination!-cutaneous and gastrointestinal 

manifestations of Blastocystis sp. infection. Parasitol Res. 

2014; 113:1585-1590. 

42. Gupta R, Parsi K. Chronic urticaria due to Blastocystis 

hominis. Australas J Dermatol. 2006; 47:117-119.                                                                                                                                                                                   

43. Pasqui AL, Savini E, Saletti M, Guzzo C, Puccetti L, Auteri A. 

Chronic urticaria and blastocystis hominis infection: a case 

report. Eur Rev Med Pharmacol Sci. 2004; 8:117-120. 

44. Cassano N, Scoppio BM, Loviglio MC, Vena GA. Remission of 

delayed pressure urticaria after eradication of Blastocystis 

hominis. Acta Derm Venereol. 2005; 85:357-358. 

45. Biedermann T, Hartmann K, Sing A, Przybilla B. 

Hypersensitivity to non-steroidal anti-inflammatory drugs 

and chronic urticaria cured by treatment of Blastocystis 

hominis infection. Br J Dermatol. 2002; 146:1113-1114. 

46. Lee MG, Rawlins SC, Didier M, DeCeulaer K. Infective 

arthritis due to Blastocystis hominis. Ann Rheum Dis. 1990;49 

:192-193. 

47. Shah M, Tan CB, Rajan D, Ahmed S, Subramani K, Rizvon K, 

Mustacchia P. Blastocystis hominis and Endolimax nana Co-

Infection Resulting in Chronic Diarrhea in an 

Immunocompetent Male. Case Rep Gastroenterol. 2012; 6: 

358-364. 

48. Stensvold CR, Arendrup MC, Nielsen HV, Bada A, Thorsen S. 

Symptomatic infection with Blastocystis sp. subtype 8 

successfully treated with trimethoprim-sulfamethoxazole. Ann 

Trop Med Parasitol. 2008; 102:271-274. 



Hadi Abd, Mohamed Abdelhadi, Farid Kouseibati, Amir Saeed, Gamal Elawad, Fawaz 

Alshammari,  Salah Shanan, Magdi Bayoumi- Diagnosis and Following up the 

treatment of Acute Blastocystosis 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. VI, Issue 4 / July 2018 

1808 

49. Bohm-Gloning B, Knobloch J, Walderich B. Five subgroups of 

Blastocystis hominis from symptomatic and asymptomatic 

patients revealed by restriction site analysis of PCR-amplified 

16S-like rDNA. Trop Med Int Health. 1997; 2:771-778. 

50. Kaneda Y, Horiki N, Cheng XJ, Fujita Y, Maruyama M, 

Tachibana H. Ribodemes of Blastocystis hominis isolated in 

Japan. Am J Trop Med Hyg. 2001; 65:393-396. 

51. Ozyurt M, Kurt O, Molbak K, Nielsen HV, Haznedaroglu T, 

Stensvold CR. Molecular epidemiology of Blastocystis 

infections in Turkey. Parasitol Int. 2008; 57: 300-306. 

52. Puthia MK, Sio SW, Lu J, Tan KS. Blastocystis ratti induces 

contact-independent apoptosis, F-actin rearrangement, and 

barrier function disruption in IEC-6 cells. Infect Immun. 2006; 

74:4114-4123. 

53. Mirza H, Tan KS. Blastocystis exhibits inter- and intra-

subtype variation in cysteine protease activity. Parasitol Res. 

2008; 104:355-361. 

54. Wawrzyniak I, Texier C, Poirier P, Viscogliosi E, Tan KS, 

Delbac F, El Alaoui H. Characterization of two cysteine 

proteases secreted by Blastocystis ST7, a human intestinal 

parasite. Parasitol Int. 2012;61:437-442. 

55. Abdel-Hameed DM, Hassanin OM. Proteaese activity of 

Blastocystis hominis subtype3 in symptomatic and 

asymptomatic patients. Parasitol Res. 2011; 109: 321-327. 

56. Abou Gamra MM, Elwakil HS, El Deeb HK, Khalifa KE, Abd 

Elhafiz HE. The potential use of 29 kDa protein as a marker 

of pathogenicity and diagnosis of symptomatic infections with 

Blastocystis hominis. Parasitol Res. 2011; 108 :1139-1146. 

57. Mahmoud MS, Saleh WA: Secretory and humoral antibody 

responses to Blastocystis hominis in symptomatic and 

asymptomatic human infections. J Egypt Soc Parasitol 2003; 

33:13-30.                                      

58. Blastocystis Research Foundation. http://bhomcenter.org/wp/ 

 


