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ABSTRACT
On clinical and prophylactic indications, 7905
patients were parasitologically examined, and Blastocystis
hominis was detected in 273 (3.4%) of them. Detailed
investigations were carried out in 82 of the infected patients
(19 males and 63 females), divided into two groups:
individuals with clinical symptoms and asymptomatic
carriers. A correlation was found between the number of
parasites detected, the clinical presentation and the
changes in the levels of total serum immunoglobulins (IgG,
IgA, IgM) in the persons infected with B.hominis. Half of
the patients investigated presented with gastrointestinal and
allergic symptoms. Significant decrease of levels of serum
immunoglobulin IgA, correlating with the number of
parasites detected was found in 43 patients, irrespective of
the presence or absence of clinical symptoms.
Key words: Blastocystis hominis; morphological
forms; serum immunoglobulins; clinical presentation.
INTRODUCTION
There are few comprehensive studies on Blastocystis
hominis, and its pathogeneticity has long been discussed.
The parasite is widely spread throughout the world and is
a protozoon most often detected in human fecal material (1,
3, 9, 15, 18, 20). Several morphological forms are described
in literature: vacuolar, granular, amoeboid and cyst forms (15,
19). Usually, the parasite is detected by light microscopy,
and the most common form found is the vacuolar. There are
a large number of publications with controversial data, in
which the protozoon is defined as a commensal, a human
pathogen, or an opportunistic protozoal microorganism.
Most authors agree that B. hominis is capable of causing
gastrointestinal disorders in both immunocompetent and
immumo-compro-mized subjects (3, 4, 7, 14, 18, 21).
The aim of the study is to look for a correlation

between the clinical form of blastocystosis - asymptomatic
and clinically manifested, and some clinical, parasitological
and immunological indices.
MATERIALS AND METHODS:
2.1. Patients investigated.
In 2006, 7905 patients referred for prophylactic checkups or on clinical indications were investigated. Some of the
carriers of B. hominis (82 individuals) underwent detailed
investigations. Special attention was paid to: determining
the number of parasites found, the clinical and humoral
immune status of patients. These patients were divided into
two groups: group A - 41 persons presenting with clinical
symptoms and positive for B. hominis; and group B - 41
asymptomatic patients without complaints and positive for
B. hominis.
2.2. Materials investigated.
Fresh fecal samples were investigated, collected in
chemically treated sterile glass vials. Venous blood samples
were collected from the same patients, using a closed
system, to investigate serum globulins.
2.3. Diagnostic methods.
Fecal smears – wet and stained with iodine solution,
were microscopically investigated for intestinal protozoa.
According to some authors, there is a correlation between
the number of parasites detected and the severity of clinical
presentation (14, 19). The parasitological finding was
calculated as a mean sum of parasites detected in 100
microscopic fields (magnification 400), and the patients were
grouped according to the number of parasites – mean
numbers up to 5, and more than 5 parasites per a microscopic
field, as proposed by Zierdt (19).
In cases with diarrhoeal symptoms, fecal mass or
rectal secretion was investigated for pathogenic intestinal
flora. Levels of IgG, IgA and IgM in blood sera were
determined by the method of radial immunodiffusion
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following the method of Mancini (17). The results were
processed using variation and correlation analysis and SPSS
for Windows V 13.0.
RESULTS
Of the 7905 subjects examined for intestinal parasites,
273 (3.4%) were positive for B. hominis. Further
investigations were performed in 82 positive patients - 19 (
23.2%) males and 63 (76.8%) females.

Age distribution was as follows: children and
adolescents aged 2-19, n=23 (age 6.5 ± 4.3 years) and adults
aged 20-78, n=59 (40.9 ± 11.3 years).
In 79 (96.3%) of the fecal samples investigated only
B. hominis was found. In 3 samples (3.7%), other intestinal
parasites besides B. hominis, such as - Giardia lamblia (2
cases) and Enterobius vermicularis (1 case) were detected.
The distribution of complaints by symptoms in group
A patients is presented in Table 1.

Table 1: Main symptoms in patients with B. hominis and clinical complaints (group A)
Total
number
of
patients

Number
of
parasites
per field

No/percentage of patients with:
Abdominal
pain

Meteorism

Unstable
defecation

Persisting
constipation

Clinically
manifested
allergy

Other
complaints

>5

16
(39.0%)

13
(31.7%)

7
(17.0%)

4
(9.7%)

15
(36.6%)

2
(4.9%)

<5
(2.4%)

1
(17.0%)

7
2(4.9%)

2
4(9.7%)

4
1(2.4%)

1
-

41

In the patients from group A, those with
gastrointestinal disorders and clinically manifested allergy
prevailed.
In the cases with gastrointestinal complaints, the
leading symptom was abdominal pain. The clinical
presentation also included meteorism, constipation or
diarrhea. Patients with diarrhea were investigated using
routine microbiological methods, and no pathogenic
intestinal bacteria were detected.
Clinically, the allergy presented with allergice rash
and/or swelling of the face. No other causes for the allergy

reaction were found.
A statistically significant difference was found
between patients with more than 5 and less than 5 parasites,
on the one hand, and abdominal pain and clinically
manifested allergy, on the other hand. (÷2=12.083 P = 0.001).
Fig. 1 (A) and (B) presents the relative share of
decreased values of serum immuniglobulins (IgG, IgA, IgM)
in patients in groups A and B, which were lower than the
normal range for the respective immunoglobulin.
The levels of serum immunoglobulins IgA and IgG

Fig. 1. Serum immunoglobulin in group A and B
Fig. 1 (A)

Fig. 1 (B)
IgG
39,00%

IgG
26,80%

IgM
2,40%

IgA
53,70%

in groups of patients A and B were lower than normal, and
the decrease in levels of IgA in subjects from both groups
was essential.
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IgA
46,30%

IgM
9,70%

We found low levels of IgG in 11 patients in group
A, that were below the lower limit and ranging from 820mg%
to 481mg% (accepting as reference IgG values

1160±305mg%). The levels of IgA in 23 patients were
between 134mg% and 84mg% (accepting as reference IgA
values 200±60mg%). In group Â patients, IgG levels were
below reference values in 17 patients (between 527mg% and
820mg%), and IgA levels were decreased in 20 patients (from
62 mg% to 138mg%).
Comparison between the levels of serum
immunoglobulins IgG and IgA in group A and B revealed a

low correlation (r = - 0.290; r = 0,079), and lack of statistically
significant differences between the two groups of
investigated patients.(p > 0.05).
Table 2 demonstrates the changes in serum
immunoglobulin levels against the background of the
parasitological finding and the clinical symptoms.
Using the test of Mann-Whitney for comparison in

Table 2. Parasitological finding, clinical symptoms and changes in immunoglobulin levels in groups A and B (number
of patients)

Groups
of
patients

Number
of
parasites

8
(19.5%)

1
(2.4%)

2
(4.8%)

3
(7.3%)

-

>5

23
(56.1%)

15
(36.6%)

9
(21.9%)

20
(48.8%)

1
(2.4%)

<5

-

-

7
(17.0%)

6
(14.6%)

3
(7.3%)

>5

-

-

10
(24.4%)

14
(34.1%)

1
(2.4%)

Group B
n = 41

IgM

<5
Group A
n = 41

No/% of patients with:No/% of patients with reduced Ig levels
Gastrointestinal
Clinically
IgG
IgA
symptoms
manifested
allergy

irregular distribution of variables, we established significant
differences between IgA values determined in patients with
<5 parasites and with >5 parasites per microscopic field (z=2.51; p=0.012).
DISCUSSION
The study showed that half of the patients positive
for B. hominis (group A) presented with specific clinical
symptoms, of which abdominal pain and clinically presented
allergy were most common. We assume that the absence of
another etiological agent in these patients gives evidence
of possible pathogenicity of this organism, that was pointed
by other investigators, too (4, 9, 13, 20).
Some authors assume that there is a correlation
between the number of parasites and the severity of clinical
symptoms (14, 19). The studies of Shlim et al., (1995)
however, do not confirm such correlation. In our study, a
statistically significant difference was found regarding
abdominal symptoms and clinically presented allergy
between patients with less than 5 parasites and those with
more than 5 parasites per microscopic field (magnification
400) in group A (p<0,05). Among the patients with
asymptomatic blastocystosis (group B), more than half of
the patients had more than 5 parasites per microscopic field
- 22 (53.6%) but they did not develop any clinical signs. We
establish no correlation between the number of parasites
and the clinical presentation of patients in group A and

group B. Despite the small number of individuals
investigated and the controversial results for group A and
B, in some of the cases the clinical symptoms were well
expressed and correlated with the larger number of parasites
detected. In Bulgaria there are only few studies on
blastocystosis up till now and there is no knowledge on the
features and especially on the virulence of the indigenous
strains of B. hominis. Our data indicates the presence of
pathogenic strains among human population in our country.
Apart from the number of parasites, the pathogenicity of B.
hominis seems to be attributable to a number of other
factors such as strain characteristics, immune status of the
host, number of times being infected, accompanying
intestinal disorders of parasitic or other etiologies (4, 7, 14).
The investigations we carried on the humoral immune
status in subjects with B. hominis showed a significant
decrease in levels of serum IgA and IgG, and these changes
correlate with the number of parasites detected in both
groups.
IgA protease activity of B. hominis and other protozoa
has been experimentally proved, which leads to an
assumption that it is possible that the parasite is capable
to surmount the barriers of intestinal mucosa by cleaving
the secretory IgA (10, 11, 12). Persistent clinically presented
forms of intestinal protozooses, associated with
disturbances of humoral immunity have also been reported
(8, 16). An assumption could be made that B. hominis may
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possess similar characteristics.
The lowered levels of IgA in patients from group A
and group B could be interpreted as either directly

attributable to the infection with B. hominis, or as a
prerequisite for more frequent infections.

The communication was presented at poster session at the Xth European Multicolloquium of Parasitology, August
24 - 28 2008 in Paris

REFERENCES:
1. Andreeva, N., Kurdova, R.,
Blagoeva, V., Massaralieva, A., Popov, D.,
Russinova, A., Dinev, D., Jordanova, D.;
1998. Study on the prevalence and
structure of parasitic diseases in children
and adults. In: Proceedings of Anniversary
scientific session of HMS Plovdiv. 2, 323326.
2. Kurdova, R., Jordanova, D., Vutchev,
D., Filipov, G., Rainova, I., Harizanov, R.;
2003. Parasitic diseases in Bulgaria.
Situation and prognosis. Inf. .J. NCIPD. 3,
5-31. (in Bulgarian)
3. Kurdova, R., Jordanova, D., Vutchev,
D., Filipov, G., Rainova, I., Harizanov, R.,
Dimitrov, H., Ivanova, M., Marinova, T.;
2003. Indigenous and imported parasitic
diseases and measureas for their
surveillance and control. (2002). Inf. J.
NCIPD. 5, 5-29. (in Bulgarian)
4. Kurdova, R., Jordanova, D.; 2000.
Opportunistic parasitoses and HIV
infection in Bulgaria. Infectology. 4, 1618.
5. Kurdova, R., Marinova, T.,
Jordanova, D., Ivanova, M., Tzvetkova,
N., Rainova, I.; 2004. Opportunistic
parasitic diseases associated with HIV
infection in Bulgaria. In: Proceedings of
the IX European Multicolloquium of
Parasitology. 1009(P), 435-440.
6. Albrecht, H., Stellbink, H.J.,
Koperski, K., Greten, H.; 1995.
Blastocystosis humans in human

immunodeficiency virus-related diarrhea.
Scand. J. Gastroenterol. 30(9), 909-914.
7. Clark, C.G.; 2000. Cryptic genetic
variation in parasitic protozoa. J. Med.
Microbiol. 49, 489-491.
8. Zinneman, H.H., Kaplan, A.P.; 1972.
The association of Giardiasis with reduced
intestinal secretory immunoglobulin A.
Digest. Dis. Sci. 9, 793-797.
9. Wang , K., Li , C., Wang , J., Cui, Y.;
2002. Epidemiological survey of
Blastocystis hominis in Huainan City,
Anhui Province, China. World J.
Gastroenterol. 8(5), 928-932.
10. Kelsall, B.L., Ravdin, J.I.;
1993.Degradation of human IgA by
Entamoeba histolytica. J. Infect. Dis.
168(5), 1319-1322.
11. Puthia, M.K., Vaithilingam, A., Lu,
J., Tan K.S.W.; 2005. Degradation of
human secretory immunoglobulin A by
Blastocystis. Parasitol. Res. 97(5), 386389.
12. Sio, S.W., Puthia, M.K., Lee, A.S.,
Lu, J., Tan, K.S.; 2006. Protease activity
of Blastocystis hominis. Parasitol. Res.
99(2), 126-130.
13. Shlim, D.R., Hoge, C.W., Rajah, R.,
Rabold, J.G., Echeverria, P.; 1995. Is
Blastocystis hominis a cause of diarrhoea
in travellers? A prospective controlled
study in Nepal. Clin. Infect. Dis. 21, 97101.
14. Stenzel, D.J., Boreham, P.F.L.;

Address for correspondence:
Ass. Prof. Ivelin Angelov,
Department of infectious diseases, epidemiology and parasitology; University
of Medicine,
1, St. Kliment Ohridski Str., 5800 Pleven, Bulgaria
E-mail: angelov_ivelin@yahoo.com
58

1996. Blastocystis hominis revisited. Clin.
Microbiol. Rev. 9 (4), 563–584.
15. Tan, K.S., Singh, M., Yap, E.H.;
2002. Recent advances in Blastocystis
hominis research: hot spots in terra
incognita. Int. J. Parasitol. 32, 789-804.
16. Vinayak, V.K., Kum Kum,
Venkateswarlu, K., Khanna, R., Mehta, S.;
1987. Hypo-gammaglobulinaemia in
Children with Persistent Giardiasis. J.
Trop. Pediatr. 33(3), 140-142.
17. Greiling, H., Gressner, A.M.; 1995.
Lehrbuch der Klinischen Chemie und der
Pathobiochemie. Stuttgart. 239-245.
18. Windsor, J.J., Macfarlane, L.,
Hughes-Thapa, G., Jones, S.K.A.,
Whiteside, T.M.; 2002. Incidence of
Blastocystis hominis in faecal samples
submitted for routine microbiological
analysis. Br. J. Biomed. Sci. 59, 154–157.
19. Zierdt, C.H.; 1983. Blastocystis
hominis, a protozoan parasite and intestinal
pathogen of human beings. Clin. Microbiol.
News. 5, 57-59.
20. Zierdt, C.H.; 1991. Blastocystis
hominis past and future. Microbiol. Rev.
4, 61-79.
21. Yaicharoen, R., Sripochang, S.,
Sermsart, B., Pidetcha, P.; 2005. Prevalence
of Blastocystis hominis infection in
asymptomatic individuals from Bangkok,
Thailand. Southeast Asian J. Trop. Med.
Public Health. 36 (4), 17-20.

