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This study included 100 samples collected from patients with renal failure from the dialysis centers. NN-agar medium was

used as culture, and one sample was infected with the acanthamoeba. It was diagnosed morphologically as Acanthamoeba tri-

angularis. The diagnosis was confirmed by PCR technology, a genetic sequence analyzer and phylogenetic tree analysis based

on the 18S ribosomal RNA gene. A total of 100 urine samples from patients with renal failure were collected from the dialysis

center and microscopically examined; the result of direct examination of urine sediment was the presence of bacteria. The

urine cultivation shows that one case of opportunistic amoeba infection was recorded. It was diagnosed as Acanthamoeba

triangularis, and to ensure that the infection was real and not caused by contamination, another sample was taken from the

urine of the same patient a month after the first collection and culture. The culture result was similar to the first sample,

as the same parasite was isolated. The parasite was mostly triangular; the outer layer contained three open, while the tro-

phozoite stage had many acanthopoda. This is the first record of acanthamoeba triangularis infection in renal failure patients.

Keywords: renal failure, acanthamoeba triangularis, amaranth, acanthopod, trophozoite.

Introduction

Acanthamoeba is a free-living opportunistic proto-
zoan of an amoebae genus and is naturally widespread.
It has been isolated from different soils, specks of dust,
sands, swabs of nasal specimens, feces, stool, vegeta-
bles, reptiles, fish, birds, mammals, and different water
samples involving freshwater, seawater, tapwater, bot-
tled mineral water, swimming pool, aquarium and sew-
ages. Trophozoites became small and oval to triangu-
lar shape in motility. It converts to smaller cystic form
with a double layer in unsuitable conditions, like high
temperature, high osmolarity and low pH [1]. In 1930, it
was discovered and later put in the genus acanthamoe-
ba. In1960, authors described it as the causative agent of
Acanthamoeba granulomatous encephalitis and in 1970,
it was mentioned as the cause of keratitis [2]. The ma-
jor sites of growth are the brain, cornea and lung. Also,

they were found in the kidneys of cases with dissem-
inated acanthamoebiasis. This depends on the host’s
immune status and the strain of amoebia [3]. They pose
a threat to the life and health of humans. The infection
rate has low incidence and relatively high mortality,
like cerebral and extra-cerebral injuries in both immu-
nocompetent and immunocompromised cases [4].

The identification of spp. was by morphological
features, including the shape of ectocytes and endo-
cysts and size. Biochemical and molecular biology
techniques are helping in the identification [5]. There
are 22 genotypes (T1-T22) that were determined by the
18S rRNA gene sequence analysis using the PCR [6].

A. castellani and A. polyphagia are the causative of
severe eye infections. Other Acanthamoeba spp., such as
A. Culbertson, A. Rhysodes, A. Lugdunensis, A. Hatchetti,
A. Mauritaniensis, A. Griffini of the T4 genotype, and
also genotypes T1-3, T5, T6, and T11 have been recorded
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Table 1: PCR primers for detection of Acanthamoeba sp. parasite based on amplification 18SrRNA gene.

Primers Sequence 5’-3’ Product size
F GGCCAGATCGTTTACCGTG

18SrRNA gene PCR primers 450-500 bp
R TCTCACAAGCTGCTAGGGAGTCA

Figure 1: Acanthamoeba triangularis cyst stage outer wall yellow arrow ostiole red arrow original mag. 100X.

Figure 2 A, B: A. triangularis (Trophozoite) acanthopoda (yellow arrow); nucleus (red arrow), original mag. 100 X.
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to cause eye infections. Thus, all these cause devastat-
ing amoebic keratitis (AK) [7]. AK can be a challenge to
ophthalmologists due to being misdiagnosed with bac-
terial and fungal infections [8].

Acanthamoeba spp. can be cultivated on an N-N
agar plate covered* with Enterobacter aerogenes or
Escherichia coli bacteria. The amebas ingest bacteria
multiply, and completely cover the plate surface in a
few days. Then, amebas are distinguished into cysts.
Additionally, they can be cultured on mammalian cell
cultures and in cell-free liquid medium [9].

Material and methods

One sample from 100 urine samples (15 ml) was col-
lected from patients with renal failure from the dialy-
sis centers, 72 males and 28 females, using sterile test
tubes; the samples were precipitated using the centrif-
ugation process (4000) cycles per minute for a period of
five minutes. On glass slides and left to dry, then fixed
with absolute methyl alcohol and left to dry. The re-
maining samples were planted on NN-agar medium,;
10 ml of sterilized water was added and incubated at

3500bp -
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500bp

100bp
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37°C. The dishes were examined after four days of cul-
ture, and the examination continued for four weeks by
making swabs for the cultured content. Using sterile
swabs on glass slides and the slide cover using a Leica
compound microscope, and after identifying the wave
samples for parasitic infections, they were transferred
to ethyl alcohol for PCR (Table 1).

Results

A total of 100 urine samples from patients with re-
nal failure were collected from the dialysis center and
microscopically examined. The result of direct exami-
nation of urine sediment was the presence of bacteria.
The urine cultivation shows that one case of opportun-
istic amoeba infection was recorded. It was diagnosed
as Acanthamoeba triangularis. To ensure that the infec-
tion is real and not caused by contamination, another
sample was taken from the urine of the same patient
A month after the first collection and cultured. The
culture result was similar to the first sample, as the
same parasite was isolated. The parasite was mostly
triangular, and the outer layer contained three open

450bp

Figure 3: Agarose gel electrophoresis image that shows the analysis of PCR products of 18s ribosomal RNA gene
from genomic DNA of Acanthamoeba spp. from urine samples.
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Local-1IQ.isolate  AAAAAATTAGAGTGTTCAAAGCAGGCAGATCCAATTTTCTGCCACCGAATACATTAGCAT

MZ310461.1 AAAAAATTAGAGTGTTCAAAGCAGGCAGATCCAATTTTCTGCCACCGAATACATTAGCAT
KX018028.1 AAAAAATTAGAGTGTTCAAAGCAGGCAGATCCAATTTTCTGCCACCGAATACATTAGCAT
KJ094679.1 AAAAAATTAGAGTGTTCAAAGCAGGCAGATCCAATTTTCTGCCACCGAATACATTAGCAT
AB525819.1 AAAAAATTAGAGTGTTCAAAGCAGGCAGATCCAATTTTCTGCCACCGAATACATTAGCAT
DQ087296.1 AAAAAATTAGAGTGTTCAAAGCAGGCAGATCCAATTTTCTGCCACCGAATACATTAGCAT
AY703023.1 AAAAAATTAGAGTGTTCAAAGCAGGCAGATCCAATTTTCTGCCACCGAATACATTAGCAT
AF260719.1 AAAAAATTAGAGTGTTCAAAGCAGGCAGATCCAATTTTCTGCCACCGAATACATTAGCAT
KY072780.1 AAAAAATTAGAGTGTTCAAAGCAGGCAGATCCAATTTTCTGCCACCGAATACATTAGCAT
3k ke 3k sk 3k 3k 3k sk 3k ok sk sk sk sk ok sfe sk sk ok sfe ok sfe sk e Sk ke 3k ke 3k sk ok sk ke 3k sk ok sk sk sk sk sk sk sk sk Sk ke ok ke sk ke ok ke sk ok ok Skok ek ok

Local-1Q.isolate  GGGATAATGGAATAGGACCCTGTCCTCCTATTTTCAGTTGGTTTTGGCAGCGCGAGGACT
MZ310461.1 GGGATAATGGAATAGGACCCTGTCCTCCTATTTTCAGTTGGTTTTGGCAGCGCGAGGACT
KX018028.1 GGGATAATGGAATAGGACCCTGTCCTCCTATTTTCAGTTGGTTTTGGCAGCGCGAGGACT
KJ094679.1 GGGATAATGGAATAGGACCCTGTCCTCCTATTTTCAGTTGGTTTTGGCAGCGCGAGGACT
AB525819.1 GGGATAATGGAATAGGACCCTGTCCTCCTATTTTCAGTTGGTTTTGGCAGCGCGAGGACT
DQ087296.1 GGGATAATGGAATAGGACCCTGTCCTCCTATTTTCAGTTGGTTTTGGCAGCGCGAGGACT
AY703023.1 GGGATAATGGAATAGGACCCTGTCCTCCTATTTTCAGTTGGTTTTGGCAGCGCGAGGACT
AF260719.1 GGGATAATGGAATAGGACCCTGTCCTCCTATTTTCAGTTGGTTTTGGCAGCGCGAGGACT
KY072780.1 GGGATAATGGAATAGGACCCTGTCCTCCTATTTTCAGTTGGTTTTGGCAGCGCGAGGACT

3k 3 3k 3k ok 3k ok sk sk ok ok ok ok ok 3k ok ok ok ok sk ok ok ok sk ok sk ok sk sk ok ok ok ok sk sk ok ok sk sk ok ok sk ok ok ok ok ok ok ok sk sk sk sk sk sk ksk ksk ok

Local-1IQ.isolate AGGGTAATGATTAATAGGGATAGTTGGGGGCATTAATATTTAATTGTCAGAGGTGAAATT

MZ310461.1 AGGGTAATGATTAATAGGGATAGTTGGGGGCATTAATATTTAATTGTCAGAGGTGAAATT
KX018028.1 AGGGTAATGATTAATAGGGATAGTTGGGGGCATTAATATTTAATTGTCAGAGGTGAAATT
KJ094679.1 AGGGTAATGATTAATAGGGATAGTTGGGGGCATTAATATTTAATTGTCAGAGGTGAAATT

ABS525819.1 AGGGTAATGATTAATAGGGATAGTTGGGGGCATTAATATTTAATTGTCAGAGGTGAAATT
DQ087296.1 AGGGTAATGATTAATAGGGATAGTTGGGGGCATTAATATTTAATTGTCAGAGGTGAAATT
AY703023.1 AGGGTAATGATTAATAGGGATAGTTGGGGGCATTAATATTTAATTGTCAGAGGTGAAATT
AF260719.1 AGGGTAATGATTAATAGGGATAGTTGGGGGCATTAATATTTAATTGTCAGAGGTGAAATT

KY072780.1 AGGGTAATGATTAATAGGGATAGTTGGGGGCATTAATATTTAATTGTCAGAGGTGAAATT

st sk e o sk o ok s sk ok s o ok s o ok e e o sk s ok ks o ok ok ok ook ok ks ke sk sk ol ok ok ok o o ok ok

Local-1Q.isolate CTTGGATTTATGAAAGATTAACTTCTGCGAAAGCATCTGCCAAGGATGTTTTCATTAACC

MZ310461.1 CTTGGATTTATGAAAGATTAACTTCTGCGAAAGCATCTGCCAAGGATGTTTTCATTAACC
KX018028.1 CTTGGATTTATGAAAGATTAACTTCTGCGAAAGCATCTGCCAAGGATGTTTTCATTAATC
KJ094679.1 CTTGGATTTATGAAAGATTAACTTCTGCGAAAGCATCTGCCAAGGATGTTTTCATTAATC

AB525819.1 CTTGGATTTATGAAAGATTAACTTCTGCGAAAGCATCTGCCAAGGATGTTTTCATTAATC
DQ087296.1 CTTGGATTTATGAAAGATTAACTTCTGCGAAAGCATCTGCCAAGGATGTTTTCATTAATC
AY703023.1 CTTGGATTTATGAAAGATTAACTTCTGCGAAAGCATCTGCCAAGGATGTTTTCATTAATC
AF260719.1 CTTGGATTTATGAAAGATTAACTTCTGCCAAAGCATCTGCCAAGGATGTTTTCATTAATC

KY072780.1 CTTGGATTTATGAAAGATTAACTTCTGCGAAAGCATCTGCCAAGGATGTTTTCATTAATC

sk 3k ok ok ok ok ok ok ok s ok ok ok sk ok ok ok sk ok sk ok sk ok sk sk sk ok sk sk sk sk sk ok sk ok sk ok ok ok ok ok ok sk sk ok ke ok ke ok ke ok skeok skok skeok

Local-IQ.isolatt  AAGAACGAAAGTTAGGGGATCGAAGACGATCAGATACCGTCGTAGTCTTAACCATAAACG

MZ310461.1 AAGAACGAAAGTTAGGGGATCGAAGACGATCAGATACCGTCGTAGTCTTAACCATAAACG
KX018028.1 AAGAACGAAAGTTAGGGGATCGAAGACGATCAGATACCGTCGTAGTCTTAACCATAAACG
KJ094679.1 AAGAACGAAAGTTAGGGGATCGAAGACGATCAGATACCGTCGTAGTCTTAACCATAAACG

AB525819.1 AAGAACGAAAGTTAGGGGATCGAAGACGATCAGATACCGTCGTAGTCTTAACCATAAACG
DQO087296.1 AAGAACGAAAGTTAGGGGATCGAAGACGATCAGATACCGTCGTAGTCTTAACCATAAACG
AY703023.1 AAGAACGAAAGTTAGGGGATCGAAGACGATCAGATACCGTCGTAGTCTTAACCATAAACG
AF260719.1 AAGAACGAAAGTTAGGGGATCGAAGACGATCAGATACCGTCGTAGTCTTAACCATAAACG

KY072780.1 AAGAACGAAAGTTAGGGGATCGAAGACGATCAGATACCGTCGTAGTCTTAACCATAAACG

3k 3k 3k 3k 3k 3 3k 3k 3k 3 ok 3k ok 3k o ok ok 3k 3 3k ok sk 3k 3k ok 3k ok sk 3 3k 3k ok 3k 3k ok ok 3k ok 3 ok ok 3k ok sk sk ok ok sk sk ke ok ke ok ok ok ok

Local-1Q.isolate  ATGCCGACCAGCGATTAGGTGACGTTGAATACAAAACACCACCATCGGCGCGGTCGTCCT

MZ310461.1 ATGCCGACCAGCGATTAGGAGACGTTGAATACAAAACACCACCATCGGCGCGGTCGTCCT
KX018028.1 ATGCCGACCAGCGATTAGGAGACGTTGAATACAAAACACCACCATCGGCGCGGTCGTCCT
KJ094679.1 ATGCCGACCAGCGATTAGGAGACGTTGAATACAAAACACCACCATCGGCGCGGTCGTCCT
AB525819.1 ATGCCGACCAGCGATTAGGAGACGTTGAATACAAAACACCACCATCGGCGCGGTCGTCCT
DQ087296.1 ATGCCGACCAGCGATTAGGAGACGTTGAATACAAAACACCACCATCGGCGCGGTCGTCCT
AY703023.1 ATGCCGACCAGCGATTAGGAGACGTTGAATACAAAACACCACCATCGGTGCGGTCGTCCT
AF260719.1 ATGCCGACCAGCGATTAGGAGACGTTGAATACAAAACACCACCATCGGTGCGGTCGTCCT
KY072780.1 ATGCCGACCAGCGATTAGGAGACGTTGAATACAAAACACCACCATCGGTGCGGTCGTCCT
ke ok 3k ok ok ke ok sfe ok sk ok sk ok sk sk ok ok sk sk ske ok ke ok ok sk sk ok sk ke sk sk ok ok ok sk oke skl ok ok ok ke ok ok ok sk ofe ok ok ok ok ok sk ok skok sk ok

Local-IQ.isolate  TGGCGTCTCGGTCCTTCACGGGGCCGGGGCGCGGGGGCGGCTTAGCCCGGTGGCACCGGT
MZ310461.1 TGGCGTCTCGGTCCTTCACGGGGCCGGGGCGCGGGGGCGGCTTAGCCCGGTGGCACCGGT
KX018028.1 TGGCGTCTCGGTCCTTCACGGGGCCGGGGCGCGGGGGCGGCTTAGCCCGGTGGCACCGGT
KJ094679.1 TGGCGTCTCGGTCCTTCACGGGGCCGGGGCGCGGGGGCGGCTTAGCCCGGTGGCACCGGT
AB525819.1 TGGCGTCTCGGTCCTTCACGGGGCCGGGGCGCGGGGGCGGCTTAGCCCGGTGGCACCGGT
DQ087296.1 TGGCGTCTCGGTCCTTCACGGGGCCGGGGCGCGGGGGCGGCTTAGCCCGGTGGCACCGGT
AY703023.1 TGGCGTCTCGGTCCTTCACGGGGCCGGGGCGCGGGGGCGGCTTAGCCCGGTGGCACCGGT
AF260719.1 TGGCGTCTCGGTCCTTCACGGGGCCGGGGCGCGGGGGTGGCTTAGCCCGGTGGCATCGGT
KY072780.1 TGGCGTCTCGGTCCTTCACGGGGCCGGGGCGCGGGGGTGGCTTAGCCCGGTGGCACCG-T

e sk s ok ok ok ok ok ok ok ok ok sk ok ksl sk sk sk sk sk ok sk ok sk ok ok ok sk sk sk ok ok sk sk sk ok ok sk sk sk ok ok ok sk ok skok skesk skok ok ok

Figure 4: Multiple sequence alignment of 18S ribosomal RNA gene analysis in local Acanthamoeba sp. urine isolates
and NCBI-Gen-bank associated Acanthamoeba spp. isolates. This was constructed using (ClustalW alignment tool.
Online). This showed the nucleotide alignment similarity as (*) and substitution mutations in the 185 ribosomal
RNA gene among isolates.
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(Figure 1), while the trophozoite stage had many acan-
thopoda (Figure 2 A, B).

DNA Sequence results

The DNA sequencing method was carried out
for genetic species typing of 18S ribosomal RNA gene
analysis of Acanthamoeba spp. in urine isolates and
NCBI-Gen-bank related Acanthamoeba spp. isolates,
(Figure 3). The phylogenetic tree genetic correlation
analysis was revealed that Acanthamoeba spp. in urine
isolates were have closely associated with NCBI-BLAST
Acanthamoeba triangularis isolate (MZ310461.1) at total
genetic changes (0.0080-0.0020%) (Figure 4).

The homology sequence identity between acan-
thamoeba spp. urine isolates and NCBI-Gen-bank relat-
ed Acanthamoeba triangularis isolate (MZ310461.1) was
showed genetic homology sequence identity ranged
from (99.76%) (Figure 5).
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Finally, Acanthamoeba sp. urine isolates were sub-
mitted to NCBI Genbank and identified by accession
numbers (OP315258.1) (Table 2).

Discussion

Acanthamoeba is one of the free-living amoebae
with high-risk factors for direct contact infection with
protozoa. It is widespread naturally and in artifi-
cial environments [10]. This parasite can cause many
sight-threatening conditions, such as AK and fatal
granulomatous amoebic encephalitis (GAE) [11]. Acan-
thamoeba detection is upon morphological appear-
ances and molecular techniques using PCR and DNA
sequencing for clinico-epidemiological purposes [11].

In our case, Acanthamoeba spp. strains were di-
agnosed from clinical source samples in Misan prov-
ince using morphological features and PCR methods.

AB525819.1 Acanthamoeba sp.

DQ087296.1 Acanthamoeba sp.

KJ094679.1 Acanthamoeba genotype T4

KX018028.1 Acanthamoeba castellanii

AY703023.1 Acanthamoeba quina

@ Local Acanthamoeba sp. urine isolate (OP315258.1)

A MZ310461.1: Acanthamoeba triangularis

AF260719.1 Acanthamoeba palestinensis

KY072780.1 Acanthamoeba polyphaga

0.0000

Figure 5: Analysis of phylogenetic tree-based 18S ribosomal RNA gene (partial sequence) in local Acanthamoeba
spp. urine isolates. The tree was constructed using Un-weighted Pair Group methods with Arithmetic Mean (UP-
GMA tree) in (MEGA 6.0 version). The Acanthamoeba spp. urine isolate was closed related to NCBI-BLAST Acan-
thamoeba triangularis isolate (MZ310461.1) at total genetic changes (0.008-0.0020%).

© 2023 The Authors
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Table 2: The NCBI-BLAST Homology Sequence identity percentage between local Acanthamoeba sp. Urine isolates
and NCBI-BLAST closed genetic-related Acanthamoeba species isolate,

Acanthamoeba sp. P Homology sequence identity (%)

Isolate Identical Coccidia  Accession number Identity (%)
peatumeckaee OP315258.1 (LU L o MZ310461.1 99.76%
urine isolate triangularis

It was found that one species belonged to the genus
Acanthamoeba spp. It is Acanthamoeba triangularis for
the first time in Iraq. Acanthamoeba was isolated from
the urine of a 45-year-old man with renal failure. The
report showed that Acanthamoeba triangularis was ob-
served in one sample from 100 samples by PCR.

Acanthamoeba triangualaris is cultivated on NN-
agar. This report shows other organisms like Micro-
sporidia spp. in one case (1%) and Yeasts in four cases
(4%) under microscopic examination.

A. triangularis is an opportunistic parasite belong-
ing toagroup of parasites that cause brain, skin and eye
infections. A pore-forming parasite called A. triangula-
ris has three prongs that end in openings, which is why
this name is given to this parasite in Iraq [11].

According to Kot et al. [12], the presence of the para-
site in the urine may be due to the ascent of the parasite
through the urethra and the passage towards the bladder.
This is a weak possibility, but the bladder’s content is not
suitable for the parasite and is coming from the kidney as
a result of injury. Also, continuous urination in this way
leads to cleaning the urinary tract so that the infection
may come from areas beyond the urinary tract [12].

Usually, it is determined in the lungs after the pa-
tient’sdeath, and the disease varies on the host’simmu-
nity and the parasite. Pulmonary failure is considered
the second leading reason for mortality in this group of
patients who are susceptible to blood transfusions and
lung infections and who are undergoing pulmonary di-
alysis [13].

Acanthamoeba spp. is the most opportunistic par-
asite, is endemic naturally and has been isolated from
different environments, including soils, air, sewage,
seawater, swimming pools, household tapwater, bot-
tledwater, dental hygiene units, hospital rooms, air
conditioning filters, contact lens and also have been
isolated from skin, oral cavity and mouth [14].

Conclusion

Acanthamoeba spp. strains were diagnosed from
clinical source samples in Misan province using mor-
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phological features and PCR methods. Acanthamoeba
sp. urine isolates were submitted to NCBI Genbank and
identified by accession numbers (OP315258.1). This is
the first record of acanthamoeba triangularis infection
in renal failure patients.
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