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ABSTRACT

T e e e Acanthamoeba can cause serious diseases in humans such as amoebic keratitis
and granulomatous amebic encephalitis which are most common in immunocompromised individuals.
The present study aims to investigate the genotype of Acanthamoeba strains isolated from the oral and
nasal cavities of immunocompromised individuals.

In this study, the samples from the oral and nasal cavities of 179 patients with
immunodeficiency were first collected by swap and then transferred to the laboratory of the department
of parasitology at Ahvaz Jundishapur University of Medical Sciences. They were cultured in basic agar
medium and positive samples were used for molecular studies.

[T Of 179 patients, the samples of 6 people were positive for Acanthamoeba. They were sequenced
and belonged to the T4 genotype. There was a significant difference between positive samples obtained
from oral (4%) and nasal (1.5%) cavities.
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Extended Abstract

Introduction

canthamoeba is a free-living amoeba that can
be found in various environments. It is found
in ear, nose and pharyngeal mucosa of patients
with respiratory problems .This is the most
common protozoan found in the environ-
ment. The antibodies against Acanthamoeba antigens have
been found in the serum of more than 80% of people with
complete immunity, which indicates high human contact with
this amoeba. Acanthamoeba is the cause of human diseases
such as amoebic keratitis and granulomatous amebic enceph-
alitis, which is mostly seen in immunocompromised people.

Skin wounds and nasopharyngeal infections caused by
this amoeba have also been observed, mostly in people with
AIDS. Based on rRNA gene sequence determination, Acan-
thamoeba genus is divided into 12 different genotypes (T1
to T12). Most human Acanthamoeba infections are related
to the T4 genotype.

Studies have shown that the number of amoebic keratitis is
increasing worldwide due to use of contact lenses. Acan-
thamoeba genotyping is a useful tool for taxonomic and epi-
demiological studies. It explains the relationships between
infectious isolates and the phenotype of the disease. Since
different strains show different pathogenic power, determin-
ing the strains with high pathogenic power can have more
therapeutic importance. More studies to identify pathogen-
ic features and genetic markers are needed to clarify this
matter. The present study aims to determine the genotype

Table 1. Primers used in the study
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of Acanthamoeba strains isolated from the oral cavity of
people with immunodeficiency.

Methods

This cross-sectional descriptive study was conducted for
18 months.

The samples were collected with a sterile swab from pha-
ryngeal or nasal secretions of 179 eligible patients in Goles-
tan and Shafa hospitals in Ahvaz, Iran in 2019. The patients
who had immunodeficiency with various underlying dis-
eases including diabetes, AIDS, those who were under treat-
ment with chemotherapy drugs and steroids, as well as di-
alysis patients were included in the study. In the university
laboratory, the swab soaked in secretions was cultured on ba-
sic agar medium. Before closing the environment, it was au-
toclaved for 15 minutes at 121°C and divided into plates un-
der the hood. The plates were fixed with parafilm and kept
in refrigerator at 4°C. To detect Acanthamoeba, all samples
were cultured separately in a non-nutrient medium (1.5%
Bacto agar) along with an old medium of Escherichia coli.
Then, bacteria were added to the medium to provide a good
source of food for amoeba. The media were incubated at a
room temperature and microscopic observation was done
on days 2-14 to identify the samples positive for Acantham-
oeba. All positive amoebae isolates can be cloned by sub-
culturing method to produce pure culture for extracting pure
DNA. Therefore, the existing parasites were transferred to
new plates. To determine the genotype of the target sample,
after cultivation using the primers presented in Table 1, poly-
merase chain reaction (PCR) was performed under the con-
ditions shown in Table 2.

JDP1 5’-GGC CCA GAT CGT TTA CCG TGA A-3’

Acanthamoeba spp. 18S rRNA

423-551bp

JDP2 5’-TCT CAC AAG CTG CTA GGG AGT CA-3’

Table 2. PCR specifications using JDP1 and JDP2 primers
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Steps Temperature ('C) Time Cycle
Pre-denaturation 94 2 min 1
Denaturation 94 30 sec
Annealing 50 30 sec 35
Extension 72 30 sec
Post-extension 72 5 min 1
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Table 3. Values required to start PCR

Master Mix Diluted Primer G1 Diluted Primer G2 DNA DW
12.5uL 2uL 2uL 7 uL 1.5uL
Jundishapur
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Table 4. Information related to collected samples and type of disease in patients

Group No. (%)
Positive 6(3.4)

Samples Negative 173(96.6)
Total 179(100)

Throat 99(55.3)

Sampling site Nose 80(44.7)
Total 179(100)

Diabetes 59(32.9)

Under chemotherapy 89(49.7)

Type of disease Dialysis 29(16.2)

HIV 2(1.8)
Total 179(100)
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Figure 1. Observing the 500-bp bands related to Acanthamoeba on the agarose gel. Lane M: Standard DNA marker (1kb DNA size),
Lane 1: Positive control, Lane 2: Negative control, Lanes 3-13: Examined samples.
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For PCR, first a 25 microliter of master mix was pre-
pared. After a short centrifuge, the PCR reaction solution
was placed in a thermocycler. Table 3 shows the com-
pounds used in the PCR reaction for the ITS1 gene in this
study. The primers were diluted. For this purpose, 180 uL
of distilled water and 20 pL of primer were added to two
micro-tubes named as diluted G: and diluted G..

To determine the genotype of Acanthamoeba isolated
from patients, the PCR product was finally determined
and the information related to sequencing of the frag-
ment for each sample was compared with the informa-
tion available in the gene bank, and the genotype of the
amoeba was finally determined. Statistical analysis was
done using SPSS software, version 22.

Results

In this study, 110 men and 69 women participated. Most
of them (n=48, 26.8%) were at the age group of 60-69
years, and the mean age of participants was 48+1 years. As
shown in Table 4, 99 samples were taken from the throat
and 80 samples were taken from the nose of patients.
Among the samples examined by PCR, 6(3.4%) were
positive to Acanthamoeba, collected from the oral (n=4)
and nasal (n=2) cavities of patients. Acanthamoeba was
identified in the medium by observing star-shaped cysts.
The PCR analysis was successfully performed on these
samples and the nucleotide sequence was determined for
them. All positive samples of T4 genotype were obtained.
The PCR analysis was confirmed by observing the 500-
bp band on agarose gel (Figure 1).

Conclusion

The prevalence of infection with Acanthamoeba para-
site in patients with immunodeficiency is higher. The
Acanthamoeba positive samples identified in these peo-
ple belong to the T4 genotype.
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