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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Introduction. 
Blastocystis sp. (formerly Blastocystis hominis) belongs 

to the family Blastocystidae, a new class Blastocystea, 
subphylum Opalinata, infra-kingdom Heterokonta, sub-
kingdom Chromobiota, kingdom Chromista and is the most 
common anaerobic unicellular parasite of the intestinal tract of 
many animal species, which colonizes 1 to 2 billion people in 
countries around the world [1,2].

Blastocystis sp. are detected both in fecal samples (FS) 
of healthy people (asymptomatic individuals) and patients 
(symptomatic individuals) with non-specific symptoms of 
gastrointestinal lesions (abdominal pain, diarrhea, flatulence, 
anorexia, nausea, vomiting, anal itching, uncontrolled weight 
loss), skin (urticaria), joints (arthralgia) and, less commonly, 
other systems and organs [3-6]. The results of studies on the 
prevalence of Blastocystis sp. among the people of both cohorts 
in the world vary widely (from 0.08 to about 90%) depending 
on the degree of economic development of the country, the 
level of urbanization of its particular region, the cultural and 
sanitary and hygienic traditions of communities, the sphere of 
professional activity of people, and also on laboratory method 
for the detection of parasites, which was used in epidemiological 
studies [4,6-13]. In general, the average level of infection with 
Blastocystis sp. population in industrialized countries slightly 
exceeds 5%, and in developing countries reaches 30-60% 
[14,15].

To detect Blastocystis sp. in FS, microscopic, cultural 
(cultivation of parasites in vitro), immunological (detection 
of protozoan antigens using enzyme immunoassay, direct 
immunofluorescence reaction, immunochromatographic test, 
etc.) and molecular genetic methods (detection of fragments of 
the parasite genome using various types of polymerase reaction) 
are used [4,6,7,9-16]. Each group of detection/identification 
methods for Blastocystis sp. in FS has its advantages and 
disadvantages [4,7,11,17-19]. Commercial immunological and 
molecular genetic test systems are quite expensive, and their 
use requires appropriate laboratory equipment. In addition, to 
date, such test systems have not undergone state registration in 
Ukraine and are not available on the national market for practical 
or scientific use (personal communication of the authors). On 
the contrary, due to technical availability, traditional methods of 
light microscopy remain the most commonly used in all countries 
of the world for laboratory diagnosis of blastocystosis to this 
day. They are based on detection/identification in FS smears of 
diagnostic morphological forms (morphoforms) of Blastocystis 
sp.: predominantly vacuolar, granular (and transitional stages), 
rarely amoeboid, cysts [4,7,9,11,20,21]. Light microscopy 
of faecal samples remains the most common and accessible 

method: preparations of wet smears temporarily stained with 
1-2% iodine solution; thin fixed smears of FS, stably stained with 
Heidenhain's iron-hematoxylin stain, Wheatley's modification 
trichrome stain, Giemsa's stain, modified Field's rapid stain 
[6,7,18,19,22]. Microscopy of preparations of fecal smears, 
persistently stained with trichrome and iron hematoxylin, still 
remains the «gold standard» for routine laboratory diagnosis 
of many intestinal protozoal diseases, including blastocytosis 
[16,18,23,24].

Among the shortcomings of the method of direct coproscopy, 
the most significant are its relatively low sensitivity (on average 
55-75%), which is sought to be increased by applying additional 
procedures for enriching feces (mainly sedimentation), a 
certain difficulty in identifying Blastocystis sp. cells, which 
are extremely diverse in size and morphology. and their 
differentiation from other elements that may be present in 
FS − leukocytes, yeast-like fungi, fat drops, other protozoa 
(microsporidia, Cryptosporidium spp. oocysts, Entamoeba spp., 
Cyclospora sp.) [3,4,7,18,19].

Cultural methods of diagnostics (short-term cultivation in 
vitro) are an alternative to microscopic methods widely used in 
practice [6,7,25-30]. They require insignificant material costs 
and involve the use of equipment typical of bacteriological 
laboratories with a duration of the detection procedure of 24-
72 hours [7,31-32]. Compared to microscopic, culture methods 
for the detection of Blastocystis sp. are characterized by higher 
levels of sensitivity (about 90% and higher) and specificity 
(100%) [7,23,24], which allowed the authors of a number of 
works to propose cultural methods for diagnosing blastocystosis 
[23-26,32,33].

The goal of the work. To establish the prevalence of 
Blastocystis sp. in fecal samples in different cohorts of residents 
of the Kharkiv region (clinically healthy and symptomatic people 
with symptoms of gastrointestinal lesions)  by microscopy and 
cultivation.
Materials and methods. 

The surveyed cohort consisted of residents of the Kharkiv 
region (n=169), among whom 72 people were with symptoms 
characteristic of blastocystosis, 97 were asymptomatic, 
clinically healthy people. FS from each person were taken 
into 2 sterile disposable containers: with a preservative (10% 
formalin) in a 1:1 volume ratio for microscopic examination; 
without preservative (material for culture (in vitro) detection of 
Blastocystis sp.

All 169 FS (their sediments) were subject to microscopic 
examination after the enrichment (concentration) procedure 
performed in accordance with the UK. National Standard 
Method. Staining Procedures/Health Protection Agency. BSOP 
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TP 39. Is. 1. 2007. 29 p. http://hemltd.ru/publications/sections/ 
Normativ/foreign/samples/medicine/NHS023/article.pdf. [34] 
with changes as described earlier [3]: in formalin-phosphate-
buffered saline (FPBSCS) (pH = 7.4) using a laboratory 
centrifuge CM-3 «MICROmed» (Ukraine) in the mode of 500 
g for 10 minutes.

For the preparation of permanently stained smears, thin smears 
were prepared from the enriched FS sediment (50 µl), which 
were stained with Wheatley's modification trichrome stain 
(mWTS) and Heidenhain's iron-hematoxylin stain (HIHS) 
[34,35].

Detection of Blastocystis sp. in all FS, the culture method 
was carried out according to the methodology described by 
Pokhil S.I., Tymchenko O.M., Chigirinskaya N.A. et al. [36]. 
The presence of parasite cells in the crops was established on 
the 4th day of incubation by phase-contrast microscopy (total 
magnification ×600) of 20 µl of a homogenized suspension, and 
the final identification of detected Blastocystis sp. was carried 
out according to the result of light microscopy (with a total 
magnification of ×1500) of smears of suspensions permanently 
stained with mWTS or HIHS [35,36].

Light microscopy of stably stained sediment smears after 
enrichment with FS, as well as suspensions after cultivation, 
was performed using a microscope for clinical laboratory 
diagnostics «MIKMED-2» Yu-33.22.926, with eyepieces with 
a magnification level of 10×, 15× (total magnification ×1500).

Statistical processing of experimental data was carried out 
using IBM SPSS Statistics v.19.0 software. The difference in 
mean values (M±m) was considered statistically significant at 
p<0.05.
Results and Discussion. 

The results of a comparative assessment of the detection 
efficiency of Blastocystis sp. methods of microscopy and 
cultivation in 169 samples (72 from asymptomatic and 97 from 
symptomatic individuals) of authentic (the same) FS origin are 
presented in the table 1.

The data in the table indicate a low increase in the frequency 
of detection/identification of Blastocystis sp. culture method (by 
4.1%) compared with the frequency of microscopic detection of 
parasites in all FS (n = 169) (p > 0.05). At the same time, the 
use of the culture method led to an increase in the frequency 
of detection/identification of Blastocystis sp. in FS from 
asymptomatic individuals (n = 72) by only 2.7%, and in FS 
from symptomatic individuals (n = 97) by 5.2% (p > 0.05).

The analysis of the data obtained leads to the logical 

conclusion that the use of the culture method made it possible to 
additionally detect Blastocystis sp. and in those FS in which the 
number of parasite cells was less than the minimum required for 
their detection by the microscopic method.

Thus, between the total results (negative+positive) of 
detection/identification of Blastocystis sp. microscopic and 
cultural methods in all FS from residents of the Kharkiv region 
rf reaches +0.92, and for groups of FS from asymptomatic 
and symptomatic individuals - rf = + 0.94 and rf = + 0.90, 
respectively. In the sample of only positive results of detection/
identification of Blastocystis sp. By microscopic and cultural 
methods, the value of rf is: + 0.59 for all studied FS, + 0.20 
for FS from asymptomatic individuals, and + 0.66 for FS from 
symptomatic individuals. Therefore, if the level of sensitivity 
of the used culture method for the detection/identification of 
Blastocystis sp. in all investigated FS to be taken as 100%, then 
a certain relative sensitivity of the microscopic method will be 
79.4%.

In previous years, our colleagues State Institution «Institute 
of Epidemiology and Infectious Diseases named after L.V. 
Gromashevsky National Academy of Medical Sciences 
of Ukraine» for two decades, screening studies of FS (by 
microscopic method) were carried out from symptomatic 
and clinically healthy people [37]. The data of our colleagues 
confirm the opinion of other scientists that Blastocystis sp. is the 
most common protozoan, and the frequency of their detection 
in FS has been growing over the past 20 years. According to 
the results of their research, the proportion of infected people 
increased from 6.5% in 1995-1997. up to 19.5% in 2015-2016 
against the background of a decrease in the detection rates of 
other protozoa. The proportion of Blastocystis sp. among found 
protozoa increased from 57.1% in 1995-1997. up to 97.0% at 
present [37].

In the course of research, we obtained relatively low rates 
of increase in the frequency of detection/identification of 
Blastocystis sp. in FS from humans by the culture method 
(compared to the results of microscopic detection) differ 
significantly from the significantly higher analogous indicators 
given by other authors [9,23,24,28]. This can be explained by a 
number of differences in the design of studies performed by the 
authors of these works. These differences consist in comparing 
the frequency of detection of Blastocystis sp. culture and light 
microscopy of wet unstained or temporarily stained smears 
of unenriched feces, which is generally characterized by a 
relatively low level of sensitivity.

Source of origin of FS,
their number (n)

The number of positive results of detection/identification of Blastocystis sp. methods
microscopy1, abs. hours (%) cultivation2, abs. hours (%)

FS from asymptomatic individuals, n=72 3 (4,2) 5 (6,9)
FS from symptomatic individuals, n=97 24 (24,7) 29 (29,9)
FS of different origin, Σ n = 169 27 (16,0) 34 (20,1)

Table 1. Frequency of detection of Blastocystis sp. in FS from asymptomatic and symptomatic persons (residents of the Kharkiv region) by 
microscopy and cultivation methods.

Notes:
1-according to the results of the final microscopic identification in permanently stained (mWTS or HIHS) fixed smears of enriched sediments.
2-according to the results of final microscopic identification in permanently stained fixed smears of suspensions of cultures grown on RPMI/
IMDMEM medium.
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Так, Zhang X., Qiao J., Wu X. et al. [25] studied 398 FS from 
outpatients, showed an increase in the frequency of detection/
identification of Blastocystis sp. culture method (on RPMI 
medium) by 8.9% compared with the efficiency of microscopic 
detection of these parasites in fecal smears persistently stained 
with trichrome, and also that the sensitivity level of this 
microscopic method is 90.8% relative to the sensitivity of the 
culture method they used.

Hegazy LA, Salama MA, Fawzy EM, et al. [26] studied 72 FS 
(from asymptomatic and symptomatic individuals), an increase 
in the frequency of detection/identification of Blastocystis sp. 
culture method varied from 5.6% on Jones's medium up to 
16.7% on Boeck and Drbohlav's modified Locke egg diphasic 
medium (LE) when compared with the rate of microscopic 
detection of these intestinal parasites in stable trichrome-stained 
smears; and the relative sensitivity of the microscopic method 
reached 73.3% of the sensitivity level of the method of primary 
cultivation of cultures of Blastocystis sp. on the LE environment.

Thus, according to the results of our studies, we defined 
as indicators of an increase in the frequency (by 5.2%) of 
the detection/identification of Blastocystis sp. in FS from 
symptomatic individuals, both by the culture method and 
relative sensitivity (79.4%) of a comparable microscopic 
method for detection/identification of these intestinal parasites 
are comparable with similar data of a number of foreign 
scientists [25,26]. Cultural method for detecting Blastocystis 
sp. in FS, in addition to a higher level of sensitivity, it is also 
characterized by a significantly higher level of specificity 
(accuracy of identification of parasites), which reaches 100%. 
This is explained by the fact that the variability of the cell 
morphology of Blastocystis sp. complicates their microscopic 
identification in fecal smears, even for experienced laboratory 
personnel.

The vacuolar form of Blastocystis sp. easily distinguishable, 
therefore, with a sufficient number of this type of cells, the 
possibility of erroneous identification when viewing the 
preparation is very low. Other forms of Blastocystis sp. easily 
confused with other intestinal protozoa, yeast-like fungi, 
macrophages, leukocytes, erythrocytes, fragments of intestinal 
epithelial cells, undigested food elements, plant pollen, mucus 
lumps and other artifacts (pseudoparasites) of feces. This 
problem is resolved by using the culture method, since in vitro 
cultivation of Blastocystis sp. is accompanied by a significant 
increase in the number (in the exponential growth phase by 
hundreds to thousands of times) of parasite cells and the 
development of their granular, amoeboid, and cystic forms into 
a typical easily identifiable vacuolar form.
Conclusion.

1. Based on the results of a parallel study by microscopic and 
cultural methods of 169 FS from different groups of residents 
of the Kharkiv region, it was found that the cultural method 
prevails in terms of the sensitivity of detecting Blastocystis sp. 
in FS (by 20.6%) and is characterized by a significantly higher 
level of specificity (accuracy of identification of parasites), 
which reaches 100%.

2. Mastering the cultivation methods of Blastocystis sp. 
in vitro allows them to be used to improve the efficiency of 
parasite detection in human FS for the purpose of diagnosing 
blastocystosis, to conduct epidemiological studies to establish the 
population prevalence of protozoa, to determine the sensitivity of 
cultures of Blastocystis sp. to drugs, monitoring the effectiveness 
of the etiotropic therapy for blastocystosis, obtaining parasite 
antigens, studying the pathogenesis of the disease and the virulent 
potential of pathogen strains of different origin, etc.
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Introduction. Blastocystis sp. − is the most prevalent anaerobic 
intestinal protozoan parasite in humans and many animals; from 
1 to 2 billion people in the world are colonized by this pathogen. 
Blastocystis sp. is found both in faecal samples (FS) of healthy 
people (asymptomatic persons) and - patients (symptomatic 
persons) with nonspecific symptoms of gastrointestinal tract, 
skin, joints and other organs lesions. The prevalence of people 
affected by Blastocystis sp. of both cohorts in the world vary 
widely (from 0.08% to about 90%) depending on the degree 
of the country's economic development, sanitary and hygienic 
conditions, cultural values, etc. Currently, microscopic, 
cultural, immunological and molecular genetic methods are 
used for Blastocystis sp. detection in stool samples. Each group 
of methods of Blastocystis sp. detection/identification in FS has 
its advantages and disadvantages. 

The goal of this study was to determine the prevalence of 
Blastocystis sp. in faecal samples in different cohorts of people 
(clinically healthy and symptomatic people with symptoms of 
gastrointestinal lesions) in Kharkiv by microscopic and cultural 
methods.

Materials and Methods. Cohort of surveyed residents of 
Kharkiv (n=169) included 72 clinically healthy individuals and 
97 symptomatic individuals with gastrointestinal tract diseases. 
All 169 FSs (their precipitates) were subjected to microscopic 
examination after the formalin-phosphate-salt buffer (FPBSCS) 
enrichment (concentration) procedure (pH=7.4) at 500 g for 
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10 minutes. Blastocystis sp. identification was carried out by 
means of microscopy of the faecal smears, which were stained 
by Wheatley's modification trichrome stain (mWTS) and by 
Heidenhain's iron-hematoxylin stain (HIHS). The inoculated 
material was a filtered suspension of native FS (200 μl) which 
was inoculated in 5 ml of liquid media RPMI/IMDMEM 
(mixture of equal volumes of RPMI and IMDMEM media) 
with antibiotics and serum. Blastocystis sp. culture growth was 
carried out under anaerobic conditions at 37 oC for 5 days. The 
blastocysts final identification was carried out by means of light 
microscopy of suspensions smears stably stained with mWTS 
HIHS. 

Results & Discussion. It was carried out a comparative 
evaluation of the effectiveness Blastocystis sp. detection methods 
as microscopy (smears of enriched faecal material stained with 
mWTS or HIHS) and cultivation (on RPMI/IMDMEM medium) 
based on the results of parallel studies of 169 FS from different 
groups of people by both methods. An insignificant increase 
(4.1%) of the Blastocystis sp. frequency detection/identification 
by means of cultural method in comparison with the frequency 
of microscopic parasites detection in all FS was determined: 
in FS from asymptomatic individuals (n = 72) only by 2.7%, 
and in FS from symptomatic individuals (n = 97) - by 5.2% 
(p> 0.05). From all FS in which Blastocystis sp. was detected 
microscopically, the growth of these parasite primary cultures 

was obtained. Among the total results (negative + positive) 
Blastocystis sp. detection / identification by microscopic and 
cultural methods in all FS from humans rф reaches +0.92, and 
for groups FS from asymptomatic and symptomatic individuals 
- rф=+0.94 and rф=+0.90, respectively. In the sample of only 
positive results detection / identification of Blastocystis sp. by 
microscopic and cultural methods, the value of rф is: + 0.59 for 
all studied FS from humans, + 0.20 - for FS from asymptomatic 
individuals and + 0.66 - for FS from symptomatic individuals. 

Conclusion. According to the results of a parallel study of 
microscopic and cultural methods of 169 FS from different 
groups of people it was found that the cultural method dominates 
over microscopic in sensitivity of Blastocystis sp. detection 
in FS (20.6%) and is characterized by a much higher level of 
specificity (accuracy of parasite identification), which reaches 
100%. The method of in vitro diagnostics helps to increase the 
efficiency of parasites detection in human FS, can be used for 
epidemiological studies to establish the population prevalence 
of protozoa, to determine the sensitivity of Blastocystis sp. 
cultures to drugs, control of the etiotropic blastocystosis therapy 
effectiveness, obtaining parasites antigens, study the disease 
pathogenesis and the virulence potential of pathogen strains of 
different origin, etc.

Keywords. Blastocystis sp., diagnostics, in vitro. microscopic 
examination.


	Title

