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Received 21 Mar 2016 Abstract

Accepted 11 Oct 2016 Background: Blastocystis is one of the most common parasites, reported from
both human and animals. This parasite is more prevalent in regions with low
levels of hygiene, close contact with animal and unsuitable disposal systems.
The aim of the study was to subtype Blastocystis sp., isolated from diarrheic and

Keywi otc'fs: non-diarrheic patients using sequencing of 188 ribosomal DNA.

Blastocystis sp., Methods: Totally, 300 stool samples were collected from diarrheic and non-
18S 1D NA’ diarrheic patients referred to Imam Reza Hospital, Tehran from Apr to Aug
Subtyping, Iran 2015. All samples were concentrated using conventional Formalin — ether tech-

nique and recognized under light microscope. The fresh stool samples were also
cultivated in clotted fetal bovine medium and examined for growing of Blastocys-
tis every 48 h with direct smear slides for 10 d. DNA extraction was performed
. on all positive samples. Amplified DNA fragment of 18S tDNA was sequenced
*Correspondence Email: and compated with reference genes, previously deposited in Genbank database.
hamed_mirjalali@hotmail.com | Results: The number of diarrheic and non-diarrheic patients participated in the
study was 134 (44.66%) and 166 (55.34%), respectively. Three subtypes 1, 2, 3
were identified from positive samples. Subtype 2 was the most prevalent
(36.5%) tollowed by subtype 1 (33.3%) and subtype 3 (30.2%). There were no
mixed subtypes. Furthermore, the most prevalent subtypes in diarrheic and
non-diarrheic patients were subtype 2 (39.28%) and subtype 1 (37.14%), respec-
tively.

Conclusion: Blastocystis sp., is one of the most prevalent unicellular parasites
among diarrheic and non-diarrheic patients. Indeed, ST2 was the most preva-
lent subtype particulatly in those samples collected from diarrheic patients.
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Introduction

lastocystis sp. 1s a controversially unicel-
Blular parasite reporting  from
gastrointestinal tract of symptomatic
and asymptomatic subjects (1, 2). This unicel-
lular protozoan is one of the most common
parasites, all over the world and is reported
from both human and animals (3). Fecal-oral
is known as the main rout of transmission of
the parasite, but, the actual source of trans-
mission has not been clearly known (4-6). The
prevalence rate of Blastocystis is different ac-
cording to the study area and population as
well as the method of detection (7). However,
the parasite is more prevalent in regions with
low levels of hygiene, close contact with ani-
mal and unsuitable disposal systems (3).
Although, the pathogenic role of Blastocystis
is vague, an eventual linkage has been sug-
gested between symptoms and different sub-
types of Blastocystis (8). Several studies have
described correlation between existence of the
parasite and some disorders such as abdomin-
al pain (9, 10), diarrhea and constipation (11,
12), Inflammatory Bowel Syndrome (IBS) (13-
15) and recently urticarial (16, 17).
Based on polymorphic region of Small Sub-
unit ribosomal DNA (SSU rDNA), 17 sub-
types have been introduced in which nine of

them have been reported from human (18, 19).

Therefore, this discriminative region of rDNA
has used for analysis of different epidemiolog-
ical studies (20, 21).

In Iran, description of molecular distribution
of Blastocystis subtypes was carried out around
different regions of the country. All studies in
Iran were performed using PCR-RFLP (22)
and sequences tagged-size primers (STS) (23,
24). Primers selection, number and place of
mutations, and mixed subtypes are the limita-
tions of RFLP approach (3). On the other
hand, STS primers are less sensitivity com-
pared to amplifying 18S tDNA of Blastocystis
).

The present study is the first one that fre-
quency and subtype distribution of Blastocystis
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sp., was evaluated using amplifying of SSU
rDNA in diarrheic and non-diarrheic patients
in Iran.

Materials and Methods

Sampling

Three hundred stool samples were collected
from diarrheic and non-diarrheic patients re-
ferred to Imam Reza Hospital, Tehran, from
Apr to Aug 2015. All samples were freshly
transferred to the laboratory and were divided
into two portions; a portion for microscopical
identification and the other portion for culti-
vation. All samples were concentrated using
conventional formalin — ether technique and
recognized under light microscope.

The study was approved by Ethics Commit-
tee of the university and informed consent
was taken from all patients.

Culture

The fresh stool samples were cultivated in
LE medium as were described (25) with some
modification. Briefly, autoclaved 1ml Locke’s
solution was added to 2ml slant clotted fetal
bovine serum in a screw-cap tube. Then,
200mg from each stool samples together
starch and 4mg/ml streptomycin were added
to each cultivation tube. All samples were in-
cubated at 37 °C and anaerobic condition for
10 days. Each culture was examined for grow-
ing of Blastocystis every 48 h with direct smear
slides for 10 days. The cultures that the para-
site was not seen in them after 10 days, re-
ported as negative.

DNA extraction PCR and subtyping
Totally, 250 pl of liquid phase of medium of
each positive sample was transferred to 1.5 ml
tube and was centrifuged at 5000 rpm for 5
min. Then, supernatant was discarded, and the
pellet was introduced to i-genomic stool DNA
Extraction kit (TECH DRAGON LIMITED,
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Hong Kong). Purified DNA was stored at -
20 °C until use.

DNA amplification was performed on all
positive samples using 18S rDNA specific
primers, described elsewhere including F1 (5*-
GGA GGT AGT GAC AAT AAA TC-3) (20)
and BHCRseq3 (5-TAA GAC TAC GAG GGT
ATC TA-3) (7). The primers amplified a 550
bp fragment of SSU tDNA of Blastocystis sp.,
specifically according to following protocol:
denaturation at 95 °C for 7 min, 35 cycles at
94 °C for 60 sec, 56 °C for 45 sec, 72 °C for
45 sec, followed by a final extension at 72 °C
for 7 min.

Subsequently, 10 uL of each PCR product
was electrophoresed on a 1.5% agarose gel in
TBE (0.09M Tris, 0.09 M boric acid, 2 mM
EDTA) stained with 0.5 pg/mL ethidium
bromide and visualized using a UV Transillu-
minatof.

Finally, an ABI (3130) sequencer (California,
USA) sequenced 20 pL of all PCR products
and the results were compared with those
available in GenBank database.

Results

Seventy one (23.7%) and 229 (76.3%) of
studied individuals were female and male, re-
spectively. Of 300 stool samples, Blastocystis sp.
was observed from 55 (18.3%) and 63 (21%)
samples of formalin-ether concentration and
cultures, respectively. The mean+ Std. Devia-
tion of age of enrolled patients was 42.77+
17.53 and subjects with age = 70 yr old were
seen infected with Blastocystis sp., more than
other patients.

The number of diarrheic and non-diarrheic pa-
tients included in the study was 134 (44.66%0)
and 166 (55.34%), respectively (Table 1).

Table 1: Frequency of Blastocystis spp., identified by conventional formalin- ether and Cultivation in diarrheic

and non-diarrheic patients

Variable Formalin — ether no. (%) Cultivation no. (%)

Positive
26 (19.41%)
29 (17.47%)

55(18.3)

Diarrheic patients
Non-diarrheic patients
Total

All sequences were edited and then compared
with sequences that were already available in
GenBank database. Three subtypes 1, 2, 3
were identified from all positive samples using
PCR and sequencing of the 185 rDNA. Sub-
type 2 was the most prevalent (36.5%) fol-

Negative
108 (80.59%)
137 (82.53%)

245(81.7)

Positive Negative
28 (20.9%) 106 (79.1%)
35 (21.09%) 131 (78.91%)

63(21) 237(79)

lowed by subtype 1 (33.3%) and subtype 3
(30.2%). There were no mixed subtypes and
the most prevalent subtypes in diarrheic and
non-diartheic  patients were subtype 2
(39.28%) and subtype 1 (37.14%), respectively
(Table 2).

Table 2: Subtypes frequency of Blastocystis spp., isolated from diarrheic and non-diarrheic patients

Variable Diarrheic patients
Subtype 1 8

Subtype 2 11

Subtype 3 9

Mixed subtypes none

Total 28
65

Non diarrheic Total No. (%)

patients
13 21 (33.3)
12 23 (36.5)
10 19 (30.2)
none None
35 63
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Discussion

Blastocystis spp. is one of the most prevalent
parasites, frequently reported from human and
animals (3). Several studies have shown mod-
erate to high prevalence rate of this parasite in
Iran (27, 28), but recently, have been seen a
growing interest into study on genetic diversi-
ty and heterogeneity of Blastocystis in sympto-
matic and asymptomatic patients.

In our study, Blastocystis was observed in
21% of the samples, cultivated in LE medium.
Epidemiological studies in Iran have shown
that the prevalence rate of the parasite is from
about 2% to 29% in both symptomatic
and/otr asymptomatic individuals. Almost all
of these studies have been performed using
direct smear slide and iodine staining, while
cultivation of Blastocystis increases the sensitivi-
ty of detection. Our finding is in agreement
with Moosavi and colleagues study that
showed higher prevalence of Blastocystis in
culture medium compared to microscopic me-
thod (23). In another study, Badparva and
colleagues reported prevalence rate 6.5%
among patients referred to hospital (24) that is
more likely related to the subject that cultiva-
tion increases the chance of detection of Blas-
tocystis.

In this study, subtypes 1, 2 and 3 were ob-
tained from diarrheic and none-diarrheic pa-
tients. These subtypes are the most prevalent
subtypes reported from other studies in Iran
as well as other countries (21, 29). A study on
Indian population showed that ST3 was the
most common subtypes followed by ST1 (20).
In Libya, ST1 was the predominant subtype,
while ST2 and ST3 had lesser prevalence (30).
In our study, ST2 was the predominant fol-
lowed by ST1 and ST3. Based on PCR-RFLP
approaches, ST1 was the most common sub-
type in south of Iran (22) while, in another
study based on STS primers, ST3 was the do-
minant subtype (23, 24).

Some studies have showed that the preva-
lence of ST1 in symptomatic and IBS patients
is higher than other ST's and thus, this subtype
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was described that as a pathogenic subtype (31,
32), but a clear association between Blastocystis
STs and different clinical manifestations has
not still been established. However, in our
study ST2 was the dominant subtype among
patients with diarrhea, while ST1 was the most
common subtype in none-diarrheic patients.
Although, ST1 was not reported as dominant
subtype in Lebanese patients, but ST1 was
significantly more prevalent among GI pa-
tients (33). On the other hand, potential lin-
kage between ST2 and asymptomatic patients
was previously described in Turkey (34).

In the current study, despite of majority of
ST2 in diarrheic and ST1 in non-diarrheic pa-
tients, but there was not seen a statistically
correlation between subtypes and gastrointes-
tinal (GI) symptoms like diarrhea. This finding
is supported by previous studies showing un-
clear linkage between certain subtypes of Blas-
toeystis and GI disorders (35, 306).

However, molecular study on distribution of
Blastocystis subtypes among different human
and animals populations is needed to clarify
the rout of transmission and potential patho-
genic role of Blastocystis.

Conclusion

Blastocystis sp. is one of the most prevalent
unicellular parasites among diarrheic and non-
diarrheic patients and ST2 was the commonest
subtype in positive samples particularly, those
samples collected from diarrheic patients.

Acknowledgments

The authors would like to appreciate Mrs.
Fatemeh Tarighi for her laboratory coopera-
tion. The authors declare that there is no con-
flict of interest.

References

1. Stenzel DJ, Boreham PF. Blastocystis hominis
revisited. Clin Microbiol Rev. 1996;9(4):563-84.

66



10.

11.

12.

13.

67

Iran J Parasitol: Vol. 12, No. 1, Jan-Mar 2017, pp.63-68

Tan KS, Singh M, Yap EH. Recent advances in
Blastocystis hominis research: hot spots in terra
incognita. Int | Parasitol. 2002;32(7):789-804.
Tan KS. New insights on classification,
identification, and clinical relevance of
Blastogystis spp. Clin~ Microbiol ~ Rev.
2008;21(4):639-65.

Leelayoova S, Siripattanapipong S, Thathaisong
U, Naaglor T, Taamasri P, Piyaraj P, et al
Drinking water: a possible source of Blastocystis
spp. subtype 1 infection in schoolchildren of a
rural community in central Thailand. Am ]
Trop Med Hyg,. 2008;79(3):401-6.

Li LH, Zhou XN, Du ZW, Wang XZ, Wang
LB, Jiang JY, et al. Molecular epidemiology of
human Blastoeystis in a village in Yunnan
province, China. Parasitol Int. 2007;56(4):281-
0.

Lee LI, Chye TT, Karmacharya BM, Govind
SK.  Blastogystis  sp.: waterborne zoonotic
organism, a possibility? Parasit Vectors.
2012;5:130.

Stensvold CR, Arendrup MC, Jespersgaard C,
Molbak K, Nielsen HV. Detecting Blastocystis
using parasitologic and DNA-based methods: a
comparative study. Diagn Microbiol Infect Dis.
2007;59(3):303-7.

Clartk CG. Extensive genetic diversity in
Blastocystis  hominis. Mol Biochem Parasitol.
1997,87(1):79-83.

Andiran N, Acikgoz ZC, Turkay S, Andiran F.
Blastocystis hominis--an emerging and imitating
cause of acute abdomen in children. ] Pediatr
Suzg. 2006;41(8):1489-91.

Fleta Zaragozano ], Clavel Parrilla A, Castillo
Garcia FJ, Bueno Lozano M, Sarria Chueca A.
[Blastocystis hominis and abdominal pain in
childhood]. An Esp Pediatr. 1993;38(1):13-6.
Beyhan YE, Yilmaz H, Cengiz ZT, Ekici A.
Clinical ~significance and prevalence of
Blastocystis hominis in Van, Turkey. Saudi Med J.
2015;36(9):1118-21.

Elghareeb AS, Younis MS, El Fakahany AF,
Nagaty IM, Nagib MM. Laboratory diagnosis
of Blastogystis spp. in diartheic patients. Trop
Parasitol. 2015;5(1):36-41.

Vargas-Sanchez GB, Romero-Valdovinos M,
Ramirez-Guerrero C, Vargas-Hernandez I,
Ramirez-Miranda ME, Martinez-Ocana J, et al.
Blastocystis Isolates from Patients with Irritable
Bowel Syndrome and from Asymptomatic

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Carriers Exhibit Similar Parasitological Loads,
but Significantly Different Generation Times
and Genetic Variability across Multiple
Subtypes. PloS One. 2015;10(4):e0124006.
Mumcuoglu I, Coskun FA, Aksu N, Purnak T,
Gungor C. [Role of Dientamoeba fragilis and
Blastogystis spp. in Irritable Bowel Syndrome].
Turkiye Parazitol Derg. 2013;37(2):73-7.
Jimenez-Gonzalez DE, Martinez-Flores WA,
Reyes-Gordillo ], Ramirez-Miranda ME,
Arroyo-Escalante S, Romero-Valdovinos M, et
al.  Blastocystis infection is associated with
irritable bowel syndrome in a Mexican patient
population. Parasitol Res. 2012;110(3):1269-75.
Verma R, Delfanian K. Blastocystis  hominis
associated acute urticaria. Am | Med Sci.
2013;346(1):80-1.

Hameed DM, Hassanin OM, Zuel-Fakkar
NM. Association of Blastocystis hominis genetic
subtypes with urticaria.  Parasitol  Res.
2011;108(3):553-60.

Alfellani MA, Taner-Mulla D, Jacob AS,
Imeede CA, Yoshikawa H, Stensvold CR, et al.
Genetic diversity of Blastogystis in livestock and
zoo animals. Protist. 2013;164(4):497-509.
Stensvold CR, Alfellani MA, Norskov-
Lauritsen S, Prip K, Victory EL, Maddox C, et
al. Subtype distribution of Blastoeystis isolates
from synanthropic and zoo animals and
identification of a new subtype. Int | Parasitol.
2009;39(4):473-9.

Pandey PK, Verma P, Marathe N, Shetty S,
Bavdekar A, Patole MS, et al. Prevalence and
subtype analysis of Blastoeystis in healthy Indian
individuals. Infect Genet Evol. 2015;31:296-9.
Alfellani MA, Stensvold CR, Vidal-Lapiedra A,
Onuoha ES, Fagbenro-Beyioku AF, Clark CG.
Variable geographic distribution of Blastocystis
subtypes and its potential implications. Acta
Trop. 2013;126(1):11-8.

Motazedian H, Ghasemi H, Sadjjadi SM.
Genomic diversity of Blastocystis hominis from
patients in southern Iran. Ann Trop Med
Patasitol. 2008;102(1):85-8.

Moosavi A, Haghighi A, Mojarad EN, Zayeri
F, Alebouyeh M, Khazan H, et al. Genetic
variability of Blastocystis sp. isolated from
symptomatic and asymptomatic individuals in
Iran. Parasitol Res. 2012;111(6):2311-5.
Badparva E, Sadrace ], Kheirandish F,
Frouzandeh M. Genetic diversity of human

Available at: http://ijpa.tums.ac.ir




25.

26.

27.

28.

29.

30.

Jalallu et al.: Subtypes Distribution and Frequency of Blastocystis sp. Isolated From ...

Blastocystis isolates in khorramabad, central Iran.
Iran ] Parasitol. 2014;9(1):44-9.

Lanuza MD, Carbajal JA, Villar |, Borras R.
Description of an improved method for
Blastocystis - hominis  culture and  axenization.
Parasitol Res. 1997;83(1):60-3.

Bohm-Gloning B, Knobloch ], Walderich B.
Five subgroups of Blastocystis hominis from
symptomatic and asymptomatic  patients
revealed by restriction site analysis of PCR-
amplified 168-like tDNA. Trop Med Int
Health. 1997;2(8):771-8.

Rostami Nejad M, Nazemalhosseini Mojarad
E, Dabiri H, Nochi Z, Pourhoseingholi MA,
Sahebekhtiari N, et al. A case-control study of
Blastocystis hominis among Iranian population.
East Afr ] Public Health. 2010;7(1):101-4.
Dartyani N, Barmaki GH, Ettehad M, Sharif
MH, Dehghan A, al e. A cross-sectional study
of Blastocystis hominis in primary school children,
Northwest Iran. Int | Trop Med. 2006;1(2):53-
7.

Malheiros AF, Stensvold CR, Clark CG, Braga
GB, Shaw ]JJ. Short report: Molecular
characterization of Blastogystis obtained from
members of the indigenous Tapirape ethnic
group from the Brazilian Amazon region,
Brazil. Am | Trop Med Hyg. 2011;85(6):1050-
3.

Abdulsalam AM, Ithoi I, Al-Mekhlafi HM, Al-
Mekhlati AM, Ahmed A, Surin J. Subtype

Available at: http://ijpa.tums.ac.ir

31

32.

33.

34.

35.

36.

distribution of Blastocystis isolates in Sebha,
Libya. PloS One. 2013;8(12):e84372.

Kaneda Y, Horiki N, Cheng X], Fujita Y,
Maruyama M, Tachibana H. Ribodemes of
Blastoeystis hominis isolated in Japan. Am ] Trop
Med Hyg. 2001;65(4):393-6.

Hussein EM, Hussein AM, Eida MM, Atwa
MM. Pathophysiological variability of different
genotypes of human Blastocystis hominis Egyptian
isolates in experimentally infected rats. Parasitol
Res. 2008;102(5):853-60.

El Safadi D, Meloni D, Poirier P, Osman M,
Cian A, Gaayeb L, et al Molecular
epidemiology of Blastocystis in Lebanon and
correlation  between  subtype 1 and
gastrointestinal symptoms. Am ] Trop Med
Hyg. 2013;88(6):1203-6.

Dogruman-Al F, Dagci H, Yoshikawa H, Kurt
O, Demirel M. A possible link between
subtype 2 and asymptomatic infections of
Blastocystis hominis. Parasitol Res.
2008;103(3):685-9.

Ozyurt M, Kurt O, Molbak K, Nielsen HV,
Haznedaroglu T, Stensvold CR. Molecular
epidemiology of Blastogystis infections in Turkey.
Parasitol Int. 2008;57:300-3006.

Souppart L, Sanciu G, Cian A, Wawrzyniak 1,
Delbac F, Capron M, et al Molecular
epidemiology of human Blastoeystis isolates in
France. Parasitol Res. 2009;105:413-421.

68



