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Abstract

Blastocystis hominis is currently one of the most common parasites found in human feces - up to 10% of the population
in the developed countries and approximately 50-60% of cases are found particularly in the developing countries. Nevertheless
blastocystosis is one of the least studied infectious diseases among intestinal protozoans in the Republic of Azerbaijan.

The aim of this study was to assess morbidity of blastocystosis, to determine its clinical picture, its role in the immune
system and in the intestinal microfiora.

Methods. This study involved a total of 8002 patients who applied to the Parasitology Clinic of the Research Institute
of Medical Prevention named after V.Yu. Akhundova in Baku, Azerbaijan. As part of the study, the feces of the participants were
examined microscopically, using ELISA and PCR methods.

Results. This study has presented that course of infection is mostly asymptomatic, although patients could experience
abdominal pain, nausea, diarrhea, foul-smelling stool, skin rashes, allergy symptoms, hypersalivation and unpleasant breath. The
increase of IL8 was detected among most patients which has indicated negative effect on the immune system, moreover it has
caused quantitative and qualitative changes in the normal microflora of the intestines.

Conclusions. Based on the results we came to conclusion that blastocystosis has been very widespread among population
of Republic of Azerbaijan and it is still vital to continue in-depth study.
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Introduction

Blastocystis is a genus of unicellular protozoan
parasite, belonging to Blastocystae class and order of
Blastocystida and Blastocystidae family [1]. It causes
mostly asymptomatic disease, sometimes with diarrhea.
Previously, blastocysts were thought to be yeast cells.
They are currently classified as primitive ones [2].
The parasite comprises several species, living in the
gastrointestinal tracts of humans and animals including
farm animals, birds, rodents, reptiles, amphibians, fish and
cockroaches. The ability of blastocyst to live in different
organisms makes it to be widespread. It has been found
to be more widespread in Colombia, Argentina, USA,
Bolivia, Peru, Brazil and Ecuador [3,4,5].

Pathology of the gastrointestinal tract has a
great impact on growing body and such infections
as Blastocystis Hominis leads not only disruption of
normal intestinal microflora, but also can be a cause of
complications in liver and pancreas [6]. Many authors
have shown that irritable bowel syndrome [7], skin
pathologies [8] are associated with blastocystosis
invasion. Unfortunately, nowadays doctors do not pay
enough attention to this infection and the high resistance
of these parasites to traditional antiparasitic drugs creates
conditions for its spread. Blastocystis can easily grow
and multiply in the gut, and can even remain as a non-
pathogenic microorganism in a healthy human intestine
[9]. Although the main route of transmission is considered
to be the fecal-oral route, other routes of infection are
not yet well known [6], and some studies have reported
transmission of this parasite through water and animal
products. Therefore, measures such as maintaining the
cleanliness of water, domestic animals and livestock
are believed to be of great importance in preventing the
spread of infection [10]. Other study have showed that

Materials and methods

This retrospective cohort study was conducted
from February 2018 untill September 2023 based on
Parasitology Clinic of National Research Institute of
Medical Prevention named after V.Y. Akhundov in the
Republic of Azerbaijan.

First of all, the feces of 8002 patients, who applied
to our clinic, were inspected microscopically, further
postive clinical specimens were examined by ELISA and
PCR method. Sequencing of the purified PCR products
was performed using the BigDye® Terminator v3.1 Cycle
Sequencing Kit (Applied Biosystems™ Austin, TX, USA).

The obtained DNA sequences were compared
with the homologous sequences of the Blastocystis
hominis species in the database of the National Center
for Biotechnology Information (NCBI) using the Basic
Local Alignment Search Tool (BLAST) program. The age
of individuals were up to 78 years. Of the 8002 patients,
3825 were women and 4177 were men.

Results

Under those circumstances, novel studies have
been conducted in Azerbaijan. Only in recent years, about
8002 people were examined to assess the prevalence of
blastocystosis in the population. After all, B.hominis was
occurred in 2079 people (25.98+0.49%)

According to prevalence among every age group,
blastocystosis was the most common in 12-17-year-
old children (31.58+£1.63%), 18-40-year-old adults
(33.86£1.10%), and the least common in elderly people,
61 years and older (14.21+2.63%; p<0.001).

dientamoeba fragilis and Blastocystis parasites have
been found in the intestines of patients with irritable
bowel syndrome [11]. Although there was data about
asymptomatic and symptomatic courses of infection, it
is known that people with weak immunity and prone to
diarrheal diseases, including patients with HIV infection
and cancer, are more susceptible to it [12]. It should
be noted that the indicators of the prevalence of the
microorganism are highly dependent on the diagnostic
methods used, especially PCR. PCR is considered as a
more sensitive screening method for detecting infections
caused by Blastocystis [12].

Blastocystosis is a relatively underexplored
infectious disease among intestinal protozoans in the
Republic of Azerbaijan. Only a handful of research
studies have been conducted in this area, and they date
back to approximately 30-35 years ago.

Theglobalandlocalperspectivesonblastocystosis,
including within the Republic of Azerbaijan, have been
somewhat unclear and inconsistent. Therefore, it is
imperative to conduct research on the prevalence of B.
hominis among various populations in different regions
and countries. Furthermore, it is crucial to investigate its
role in human pathologies, understand its pathogenesis,
and examine the clinical course associated with
different species and genotypes, as this knowledge can
significantly impact the effectiveness of treatment.

The aim of our study was to determine morbidity
rate of blastocystosis, its role in the immune system,
intestinal microflora and to develop effective treatment
schemes using clinical-epidemiological, microbiological,
immunological results.

According to statistical analyses, we have used
descriptive (Mean, Standard Deviation, Percentages)
and inferential statistics (Chi-square Test, Analysis of
Variance, Post-hoc Tests, T-Tests, Pearson Correlation,
Logistic Regression).

Inclusion criteria has been characterized as
the participation of residents of Azerbaijan, both
rural and urban ones, men and women have been
eligible; participants must have been diagnosed with
blastocystosis, confirmed through laboratory testing,
with specific attention to the presence of B. hominis and
patients with gastrointestinal signs.

Notably, Blastocystosis as diagnosis was
significantly detected more among rural (31.88+1.17%)
than urban residents (24.52+0.54%; p<0.001).
Nevertheless, on average the morbidity of blastocystosis
according to the geographic area occurred almost at
the same level in the whole country (Kur intermountain
region - 24.72+1.44%, Lankaran region - 27.4+3.69%),
except Araz province (5.41£3.72%).
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In addition, considering the variety of types
and genotypes of B. Hominis, led us to investigate the
genotypes characterization of this parasite among
residents of Azerbaijan.

As aresult, 66 human fecal samples detected with
B. hominis were examined by PCR to identify genotypes.
ST3 subtype was found in 39 cases (59.116.1%), ST2
subtype - 16 (24.245.3%) and ST4 subtype — 11 (16.7+4.6).
Markedly, only the ST3 subtype in comparison with others
is more common in women than men (62.0£7.7% and
55.0£8.0% respectively).

In accordance with clinical picture, complaints
of patients with blastocystosis were compared before
and after treatment, for this reason 198 people were
examined. For example, observations have shown
that there was abdominal pain before treatment,

Table 1 - Clinical signs before and after treatment

approximately 40.93+3.54%, and after treatment -
12.44+2.37% (p<0.001). In particular, nausea was
detected in 38.34+3.50% of patients before treatment
and 11.40+£2.29% (p<0.001)- after treatment. In the same
way, diarrhea was observed in 35.23+3.44% of cases
before treatment and it was decreased after treatment
- 10.88+3.24% (P<0.001). Such symptoms as foul-
smelling stool (47.15+3.59%), skin rash (44.04+3.57),
allergy symptoms (41.45+3.55), hypersalivation (35.23
+3.44%), unpleasant breath (31.51£3.35%) were
revealed among patients before treatment and these
symptoms were significantly reduced after treatment
(21.2442.94%, 19.6942,86%, 15.54+2.61%, 8.29+1.98%
and 12.95+2.42% respectively). On the other hand, those
indicated symptoms are not pathognomic, consequently,
blastocystosis should not be overlooked by a doctor while
observing at least one of these clinical signs.

Sign

Before treatment

After treatment

Abdominal Pain 40.93+3.54%

12.442.37% (p<0.001).

Nausea 38.34+3.50%

11.4042.29% (p<0.001)

Diarrhea 35.23+3.44%

10.88+3.24% (p<0.001)

Strong Fecal Odor 47.15+£3.59%

21.24+2.94%

Skin Rashes 44.04+£3.57%

19.6942.86%

Allergy Symptoms 41.45£3.55%

15.5442.61%

Hypersalivation

35.23 +3.44%

8.29+1.98%

Unpleasant Breath 31.51+3.35%

12.95+2.42%

Sign Likewise, the level of liver enzymes was
examined to detect how blastocystosis affects on liver
function. As it was shown that only 12 out of 45 patients
with blastocystosis (26.7+1.24%) have had a higher level
of ALT. Although the level of AST was not elevated as much
as ALT among examined practically healthy individuals
and patients with blastocystosis. In the same manner, the
level of amylase was increased in 5 patients (8.910.6%).
As can be seen, blastocystosis has a negative effect on
the liver and pancreas altogether.

As it is known that blastocystosis is related to
opportunistic infection hence such factors as the state
of the immune system and its components affect on
occurrence, clinical course, pathogenesis of disease, and
the effectiveness of treatment. It was equally important
to examine the amount of cytokines IL4 and IL8 in the
blood, which showed that the level of IL4 did not exceed
the norm among 83 patients with blastocystosis. On the
contrary, it was demonstrated that IL8 was higher than
normal in 75.9 % of cases.

Moreover, the course of blastocystosis can
lead to changes of intestinal microbiota which is very
essential. However, this issue has not been adequately
studied before in Azerbaijan. For this reason, we have
examined the intestinal microflora of 117 patients with
blastocystosis and 46 practically healthy individuals. As
a result, this study has demonstrated that the normal
microflora of the intestine was reduced in 35.9+4.44%
of patients with blastocystosis and in 10.9+4.6% of
practically healthy individuals (p<0.001). In comparison
with practically healthy individuals pathogenic and
conditionally pathogenic microflora were found in patients
with blastocystosis much more (8.7+4.16%, p<0.001
and 47.0+4.61% respectively). Dysbacteriosis has
been also detected significantly more in blastocystosis
(82.91+£3.48%) in comparison with practically healthy
individuals (19.57+5.85%, p<0.001).

infected peopic N >, ©

practically heathy individuals [[NNEG 19.50%
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Picture 1 - Dysbacteriosis among practically healthy individuals and infected people

Interestingly, detection of Candida fungi was five
times more frequent among people with blastocystosis
(22.22+3.84%), Staphylococcus aureus — by three times,
Hemolytic E.coli (23.08+3.9%), lactose negative E.coli
(19.66+3.67%) were four-five times more detectable than

among practically healthy individuals. Wheares Proteus,
Klebsiella, Ps.Aeruginosa were not detected among
practically healthy individuals, they were only found in
patients with blastocystosis (5.98+2.19%; 3.42+1.68;
6.84+2.33%, respectively). In order to clarify the impact
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of blastocystosis on the intestinal microflora, it was also
examined after etiological treatment.

Before treatment, reduction of normal microflora
was observed in 35.914.44% of patients with
blastocystosis and after treatment - 9.40+2.7% (p<0.001).

40,00%

35,90%

30,00%

20,00%

10,00%

0,00%
before treatment

m before treatment

Pathogenic and conditionally-pathogenic microflora also
occurred significantly less (47.0+4.61% and 10.261£2.81%,
respectively, p<0.001) after treatment.

9,40%

after trestment

after treatment

Picture 2 - Reduction of normal microflora before and after treatment

Discussion

Based on epidemiolocal data, this infection is
mostly registered among young people and people
of working age. Moreover, we have discovered that
blastocystosis was significantly detected more among
rural than urban residents, although the increase of
incidents was found in the whole country.

According to data of some researchers, the
course of infection mostly passes without any clinical
symptoms in humans, however there were some
patients in our study who experienced abdominal pain,
nausea, diarrhea, foul-smelling stool, skin rashes, allergy
symptoms, hypersalivation and unpleasant breath, which
were significantly reduced after etiological treatment [13].
In that case, it makes to be difficult for diagnostics and
treatment in time. Therefore, it is vital to clarify specific
clinical signs of infection.

The high prevalence of blastocysts makes it
necessary to study how pathogenic it is for the human
body. The fact that this disease passes without symptoms
in most cases does not allow us to correctly assess the
damage it causes to human health. However, as a result
of genome [14] and in vitro and in vivo studies [15],
determination of the virulence factor and the damaging
effect of the parasite on the intestinal barrier allows a
correct assessment of the pathogenesis of blastocystosis.
Based on our genotyping study, in comparison with others
ST3 subtype was found mostly and more common in
women.

Conclusions

The results of this research has presented that
blastocystosis is very widespread among the population
in the Republic of Azerbaijan. To summarise, in order to
evaluate the role of this disease in human pathologies in
Azerbaijan totally, it is essential to continue studying this
field deeply.
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9sip6aikaH Pecny6nukacbl TypFbiHAapbl apacbiHAa 611acTOLMCTO3AbIH Tapanybl XoHe aypyabiH
KITUHUKaNbIK-3NUAEeMUONOrsisibIK, UMMYHONOMUAbIK, MUKPOGMONOruAbIK acnekTinepi
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XKyknanbi aypynap Ospieepi, doueHm, ©3ipbalixaH mMeduyuHarbiK yHugepcumemi, baky, ©3ipbatixaH.
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Tyningime
Blastocystis hominis ka3ipei maHOa eH Kkern maparaH napasummepoiH mypi 605bin caHanbin, 0ambiraH endep mypfbIHOapbIHbIH

10%-biHbIH HoXiciHOe ke3decce, an damywebl endepde 50-60%-2e OeliH xui ke3decedi. ezeHmeH, O3ipbalixaH PecriybnukacbiHOa
iwek KapanatibimOapbiHbIH apackiH0a 651acmoyucmos eH Cupek 3epmmesiemiH XyKnarsb! aypy 60sbin caHanaobl.

3epmmey KyMmbICbIHbIH MaKkcambi bracmoyucmo3beH aypywaHObiKkmbl baranar, OHbIH KITUHUKarbIK KOPIHICIH, UMMYHObIK
Xxyuedeai xoHe iwek MukpogriopacsiHOarbl periH capanay 60n0kbl.

Bdicmepi. byn 3epmmey xymbicbiHa B.FO. AxyHOosa ambiHOafbl MeOUUUHasnbIK npoghurakmuka fbiibiIMU 3epmmey
uHcmumymbiHbiH Napa3umornozaus knuHukacbiHa (baky, ©3ipbatixaH) keneeH bapnbifbl 8002 Haykac Kambicmbl. KambicywblnapdbiH
HOXICi MUKPOCKOMUSIbIK XonmeH, MDA xoaHe TP adicmepi apKbiribl 3epmmenoi.

Hamuxxeci. Aypy arbiMbl He2i3iHeH cumnmomcbi3 emmi. Anatida HaykacmapObiH bipwamachkiHOa iw aypybl, XypeK alHybl, i
emyi, HaxxicmiH uiciHiH mbiv emkip 6orybl, mepiHiH 6epmyi, annepeusi benzinepi, aunepcanueayusi XoHe aybl3 KybICbIHaH XarbIMCbI3
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uic welirybl cekindi 6eneinep keadecmi. CoHdal-ak, KambicywbliapobiH bipa3s 6erieiHOe IL8 deHeeliHiH xoFapbinaybl aHbiIKmanobl. byn
63 KeseeiHOe napa3umo30biH UMMYHObIK Xylieee mueaisemiH mepic acepiHeH kepHic 6epedi. CoHbIMeH Kamap, HaykacmapObiH ek
MuKpogbriopackiHOa caHObIK XoHe canarsbik e3zepicmep aHbIKbasnobl.

KopbimbiHdbl. 3epmmey HomuxeciHOe 6i3 bracmoyucmo3dbiH O3ipbalixaH PecrybnukackiHOa eme xui ke3decemiHOieiH
aHbIKmar, ocbl barbimmarbl 3epmmey XyyMbICMapbiHbIH KenemiH yrralimydbiH ani 0e 6orca e3ekmi 6onbin Kana 6epemiHiH
KOpbIMbIHObIIa0bIK.

TyuiH ce3dep: bnacmouyucmos, 2eHomunmey, aypywaH0oblK, OMIopMyHUCMMIK UHGheKyusi, uumokuHOep, ducbakmepuos, iw
emyi.

KnuHuko-anuaemMuonormyeckme, UMMyHosiormyeckme, MUKpoGuornormyeckme acnekTbl u
pacnpocTpaHeHHOCTb GracTouncTosa cpeau HaceneHus AsepbaimkaHckon PecnyGnmvku

Mammagosa H.

Bpau-uHgbekyuoHucm, doyeHm, AzepbalioxaHckul meduyuHckul yHusepcumem, baky, AsepbalioxaH.

E-mail: Drnilufarmammadova@gmail.com

Pesome

Blastocystis hominis 8 Hacmosiuee gpems sigrissemcsi 00HUM U3 Hauboriee pacrnpocmpaHeHHbIX 1apa3umos, 0bHapyKueaembix
8 thekanusx yenoseka 0o 10% HacerneHus 8 pa3sumbix cmpaHax u npumepHo 0o 50-60% - & passusaroujuxcsi cmpaHax. Tem He
MmeHee, brracmoyucmos s18r19emcsi 0OHUM U3 HauMeHee U3y4YeHHbIX UHhEeKUUOHHbIX 3abonesaHull cpedu KUWeYHbIX npocmelwux 8
A3sepbalidxaHckol Pecriybnuke.

Lenbto uccrnedoeaHusi 6bi10 oyeHUmMs 3abonesaemMocms 61acmoyucmosomM, orpedenums e20 KIUHUYECKYI KapmuHy,
posib 8 UMMYHHOU cucmeme U MUKPOGh/iope KULIEYHUKa.

Memoosbi. B daHHom uccriedosaHuu y4acmeosarnu eceeo 8002 nayueHmos, obpamuswuxcsi 8 KnuHuky napa3umosnoauu
HayyHo-uccrnedosamernbcko2o uHcmumyma meduyuHckol npogunakmuku umeHu B.FO.AxyHdoeol e baky, AsepbalioxaH, B pamkax
uccnedosaHus ghekanuu ydacmasyrouux bbinu uccredosaHbl MUKpockonu4ecku, memodamu N®A u MLP.

Pe3ynbmamsi. 9mo uccriedogaHue Moka3aso, Ymo meyeHue UHEeKyUU 8 OCHOBHOM rnpomekaem 6eccuMmnmoMHO, Xoms
y nayueHmos moeym Habnodamscsi 60Mb 8 )xusome, mowHoma, Ouapesi, Cmyn C Pe3KUM 3araxoM, KOXHasl Cblifb, CUMIMOMbI
annepauu, 2unepcanueayusi U HernpusmHoe ObixaHue. Y 6onbwuHcmea uccredyeMbiX 8bisieneHo nosbileHue yposHsi IL8, ymo
ceudemesnibcmeosasio 0 He2amueHOM 8/IUSTHUU Ha UMMYHHYHO cucmeMy, a makxe 6blriu 8bisieNeHbl KONUYecmeeHHbIe U KaHecCmeeHHbIe
U3MEHeHUs1 8 HopMasibHOU MUKPOGIope KULWEYHUKA.

Bbigo0Obl. Ha 0oCHo8aHUU MOMy4YeHHbIX Pe3ynnbmamos Mbl MPUWIU K 8bi8o0y, 4Ymo 61acmoyucmos OYeHb WUPOKO
pacrnpocmpaHeH cpedu HaceneHuss AzepbaliOxaHckol Pecriybnuku u npodomkeHue yernybreHHo20 uccrnedosaHusi 8 3mom
HarpaseHuU no-rnpexxHemy ocmaemcsi akmyarbHbIM.

Knrodeebie cnoea: bnacmoyucmos, 2eHomunuposaHue, 3aboriegaeMocms, OnNnopmMyHUCMuUYeckas UHEeKyUs, YUMmOKUHBbI,
ducbakmepuos, duapes.
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