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Abstract

Background: Free-living amoebae belonging to the genus Acanthamoeba have an
environmental distribution. Amoebic keratitis due to these protozoan parasites
continue to rise in Iran and worldwide. In Iran, there are various researches regard-
ing both morphological and molecular identification of Acanthamoeba spp. in envi-
ronmental and clinical samples. However, there is no thorough review about .Acan-
thamoeba genotypes and their distribution in environmental sources such as watet,
dust and biofilm in Iran. Besides, according to increasing cases of Amoebic kerati-
tis in the region awareness regarding the pathogenic potential of these sight-
threatening amoebae is of utmost importance.

Methods: We conducted a thorough review based on the database sources such as
MEDLINE, PubMed and Google scholar. No restrictions were placed on study
date, study design or language of publication. We searched all valuable and relevant
information considering the occurrence of the Acanthamoeba in both environmental
and clinical samples.

Results: According to our thorough review _Acanthamoeba belonging to T4 geno-
type is the most prevalent type strain in environmental and clinical samples in sev-
eral regions in Iran and worldwide, however, there are reports regarding Acan-
thamoeba belonging to other genotypes such as T2, T3, T5, T6 and T11 and the
mentioned point could leads us to more researches with the goal of presenting the
real genotype dominance of _Acanthamoeba and related disease in the country.
Conclusion: Overall, the present review will focus on present status of genotypes
of Acanthamoeba in Iran during recent years.
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Introduction

ree-living amoebae include families
Fwith potential pathogenic ability.
Vahlkampfiids, Acanthamoebidae and
Techamoebidae are among the important free-
living amoebae (FLLA) and they could lead to
severe disease including Amoebic Keratitis
(AK), granulomatose encephalitis and cutane-
ous ulcers (1-3). Free-living amoebae belong-
ing to Acanthamoeba genus are distributed in
many environmental sources such as soil, clay,
dust, fresh waters, mineral springs, sea, water-
air interface, spas, Jacuzzis and hot springs (4,
5). However, despite the widespread distribu-
tion of _Acanthamoeba in the environmental
sources the incidence of disease related to the-
se genera is not high. Thus, it is reasonable to
predict that not all people are susceptible to
such infections (6, 7). Indeed, the high-risk
people can be divided in two categories: con-
tact lens wearers and immunosuppressed pa-
tients including HIV positive patients, graft
patients, patients undergoing corticosteroid
and chemotherapy, pregnant women, diabetes,
cirthosis and lupus patients. Corneal trauma
even in microscopic form can lead to Acan-
thamoeba keratitis (8, 9). This is due to in-
creased mannose levels in healing epithelium
of cornea. Indeed the mannose level of cornea
in healing epithelium is twofold more than
normal cornea and thus the capacity of Acan-
thamoeba binding is much higher in this situa-
tion (10-12).

Morphological  criteria  classified  _Acan-
thamoeba at the genus level. _Acanthamoeba
trophozoites are flat in shape with large karyo-
some and multiple food vacuoles. The re-
sistant cysts are double walled with star shape
endocyst and round ectocyst. However, vari-
ous shape of endocyst may be seen in culture
including triangular, square, and round forms.
To date, Acanthamoeba has been divided into
18 different genotypes (T'1-T18) being most of
them the cause of human infections such as
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severe keratitis (12, 13). The genetic typing is
based on 18S rRNA gene and the sequencing
of Diagnostic fragment 3 (DF3) of 185 rRNA
gene (14). Previously only T4, T3 and T2 were
introduced as a causal agent of Acanthamoeba
related infections; however, later it was shown
that many genotypes could lead to Acan-
thamoeba keratitis (AK) including T11, T13,
T15, etc. Unfortunately, most infections be-
cause of Acanthamoeba show poor prognosis
and the treatment using topical propamidin
isethionate (0.1%) and neosporin is still chal-
lenging (1, 2, 13). Diagnosis of AK is mainly
based on cultivation of corneal scrapes, con-
tact lenses on non-nutrient agar along with
heat killed Eschershia coli, and molecular based
analysis. Confocal microscopy could be non-
invasive diagnosis approaches, which could be
helpful for AK diagnosis and monitoring,
however by using this microscopy-based test,
it is not possible to differentiate between vari-
ous free-living amoebae and therefore culture
of corneal specimen could be the gold stand-
ard (15).

Overall, the present research aimed to re-
view the occurrence of Acanthamoeba spp. In
addition, their genotypes based on 185 rRNA
gene in environmental samples and clinical
sources such as corneal scrape contact lenses
and their paraphernalia. In addition, the pre-
sent review highlights the increasing trend of
amoebic keratitis in the country, which needs
improved education regarding this opportun-
istic free-living protozoan.

Methods

We conducted a systematic review based on
the database sources such as MEDLINE,
PubMed, Scopus and Google scholar. No re-
strictions were placed on study date, study de-
sign or language of publication. We searched
all valuable and relevant information consider-
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ing the occurrence of the Acanthamoeba in both
environmental and clinical samples. We re-
ferred to the information databases of Med-
line, PubMed, Scopus and Google scholar and
the used keywords were the combinations of
Acanthamoeba and Amoebic Keratitis, and
words associated with environmental sources
such as; Acanthamoeba and soil, Acanthamoeba
and water, _Acanthamoeba and dust sources,
Acanthamoeba plus treatment. We also referred
to some information in books associated with
issue of Acanthamoeba and health hazard Ab-
stracts and full articles that were written in
English and relevant to the topic were en-
rolled in this study and critically studied in de-
tail. We excluded studies and reports with
minimal importance on the topics.

Acanthamoeba distribution in the environ-
mental sources in Iran

There are various researches, which has
conducted in Iran as following. The first re-
search regarding environmental Acanthamoeba
distribution was conducted by Rezaeian et al.
These investigators showed the presence of
Acanthamoeba and Naegleria in water samples of
Kazeroon city using morphological key (15).
However, at that time, there was no report
regarding various genotypes of Acanthamoeba
genus and these amoebas classified using mor-
phological based criteria. Later, another mor-
phological-based research was done by Re-
zaeian et al. and the results revealed that
46.25% of environmental samples contained
Acanthamoeba spp. Interestingly, all of the soil
samples (5 out of 5) were positive in the cul-
ture. In addition, out of 61 dust samples, 28 of
them contained Acanthamoeba (16). Conse-
quently, Niyyati et al. performed a sequencing
based test for the mentioned environmental
sources and the genotypes were belonged to
T2, T6, T4 and T11 (17). The predominant
type was assigned to T4 strain. It is important
to mention that all of isolated genotypes have
been reported as a cause of AK.

Nazar et al. revealed that Acanthamoeba pre-
sent in pond water sources of all districts of
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Tehran, Iran. Genotyping of strains showed
that they were belonged to T4 and T5 geno-
type, both genotypes has been identified as
corneal pathogens mainly in soft contact lens
wearers (18). In another research, Niyyati et al.
showed the presence of potentially pathogenic
Acanthamoeba spp. in recreational river waters
of Tehran, Iran. All of the examined waters
were associated with human activity. Briefly,
55 water samples from 10 major rivers were
analyzed for FLLA and identified by morpho-
logical-based criteria, PCR amplification and
sequencing analysis. The percent of positive
FLA isolates was 27.3%. _Acanthamoeba, as-
signed to the T4 and T15 genotype were then
identified using sequencing of DF3 region (19).
Other researchers showed the presence of
thermotolerant Acanthamoeba in hot spring of
northwester Iran (20-22). Interestingly, ther-
mo-tolerance  Acanthamoeba  introduce  as
amoebae with pathogenic potential.

Fig. 1: Acanthamoeba spp. cysts isolated from water,
soil and dust (star shape cysts are shown in clump)
(Magnification: A: x10; B, C, D:x40) (Figures are
from Pathogenic free living amoebae in human
book, Rezaeian M and Niyyati M, 2009)

In this regard, Mirjalili et al. conducted a
survey regarding the pathogenic potential of
Acanthamoeba T4 type using osmo-tolerance
and thermo-tolerance assay. These researches
revealed that not all of T4 types are pathogens
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(23). Further studies are needed for patho-
genic assay regarding various genotypes. Acan-
thamoeba spp. isolated from various environ-
mental sources is shown in Fig.1, 2.

Fig. 2: Acanthamoeba spp. trophozoites isolated
from soil and dust (flat shape trophozoites are
shown) (Magnification: A: x10, B: x40)

Hospital dust and biofilm contamination
to Acanthamoeba

Rezaeian et al. was the first to report the
presence of Acanthamoeba in hospital dusts in
Tehran, Iran. Interestingly, Acanthamoeba T4
type was isolated from ophthalmology wards
in Tehran, Iran. This finding could be a health
hazard for high-risk people including contact
lens wearers and patients with eye surgery
(16). The occurrence of FLLA in immunodefi-
ciency wards of hospitals in Tehran, Iran were
also investigated by Lasjerdi et al. (20). Briefly,
70 dust and biofilm samples from immunode-
ficiency wards of university hospitals were col-
lected and tested for the presence of FLA us-
ing culturing and molecular approaches. Out
of 70 samples, 37 (52.9%) showed positive
culture. The most prevalent isolate were be-
longed to Acanthamoeba T4 genotype. Presence
of the T4 genotype on medical instruments,
including an oxygen mask in an isolation room
of an immunodeficiency ward, should be of
concern for health authorities. Another geno-
type was belonged to T5 corresponding to A.
lenticnlata (24).

Overall, these results reflect a clear need for
improved disinfection, especially where high-
risk people, such as those who are immune-
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suppressed or undergo eye surgery such as
LASIC surgeries, are served.

Acanthamoeba-related disease in Iran

The only reported disease related to Acan-
thamoeba in Iran is AK. Encephalitis due to
Acanthamoeba has not been reported yet, main-
ly due to lack of knowledge regarding Acan-
thamoeba as an agent of central nervous system
infections. So far, there are 150 cases of AK in
Iran, although it seems that these numbers is
lower than the true cases. The first cases of
AK in Iran were reported in a soft contact
lens wearer (15). In 2007, a ten year survey
regarding AK was reported by Rezaeian et al.
whom showed among 142 patients, 49
(34.5%) present with AK. The most common
age was between 15-25 yr (75.5%). Interest-
ingly, 44 patients (89.79%) were contact lens
wearers for cosmetic purposes or visual cor-
rections. Among them 41 patients (93.18%)
wore soft contact lenses and three patients
were hard contact lens wearers (25). Among
50 keratitis patient, 13 were positive for Acan-
thamoeba (26). Three species including A. griffin,
A. palesinensis and A. castellanii were identified
in their samples. Another study revealed Acan-
thamoeba as a causal agent in 15 (30%) of 50
keratitis samples. Among these clinical isolates,
13 (86.7%) belonged to female patients and 2
(13.3%) were male. All positive specimens be-
longed to soft contact lens wearers and only
one belonged to a patient with a history of
hard contact lens usage. Regarding genotype
identification, 13 (86.7%) of these isolates be-
longed to T4 genotype. However, it is im-
portant to mention there was a mixed geno-
type belonging to Acanthamoebae T4 and T11
genotypes in one patient. Other genotypes
identified in the clinical specimens were T11
(13.3%) and T3 (6.7%) (17). Another survey
of the 90 asymptomatic contact lens wearers,
9 (10%) were positive for FLA outgrowth.
Morphological analysis revealed that 3 isolates
were belonged to Hartmannella genus accord-
ing to small round cysts and 6 isolates were
belonged to Acanthamoeba genus based on the
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star shape of endocysts. Sequencing revealed
that Acanthamoeba belonged to T4, T3 and T5
genotype (27). Acanthamoeba isolated from

contact lenses or corneal scarping is presented
in Fig. 3-4.

Fig 3: Acanthamoeba spp. cysts isolated from Acanthamoeba keratitis (triangular shape cysts are shown) (Magni-

fication: x10)

Fig 4: Acanthamoeba cysts isolated from Acanthamoeba keratitis (triangular shape cysts are shown) (Magnifica-

tion: right: x10, left: x40)

So far, other infections due to Acanthamoeba
spp. have not been reported in Iran. This is
due to lack of knowledge regarding these op-
portunistic protozoan parasites in this region.
It should be noted that Memari et al. reported
that _Acanthamoeba belonging to potentially
pathogenic T3, T4 and T5 genotypes could be
colonize in nasal mucosa of cancer patients
which this could be a serious health hazard for
developing GAE (28).

Regarding treatment approaches Khojaste
et al. conducted a study targeting the gene
profile of Acanthamoeba T4 type in trophozo-
ites and cysts. The result revealed that three
genes including heat shock protein 70 (hsp70),
actin-I and elongation factor-lalpha (EF-1a)
were differentially expressed during _Acan-
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thamoeba differentiation and they could be the
novel target for treatment (29).

A recent research by Niyyati et al. also re-
ported that tap and filtrated waters could be
the sources of pathogenic free-living amoebae
and this could render contact lens wearers for
developing AK (30).

Conclusion

The ubiquity of Acanthamoeba spp. in envi-
ronmental sources such as fresh waters, hot
springs and tap waters and recreational soil
sources and also the occurrence of the amoe-
bae in the dust and biofilm samples of hospi-
tals and clinical settings in Iran and around the
world could be a health concern specially for
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those who are within high risk groups such as
contact lens wearers and immunosuppressed
patients. On the other hand, AK continues to
rise in Iran mainly in female soft contact lens
wearers with a history of poor maintenance of
their lenses. There are no reports of Acan-
thamoeba encephalitis in the region yet and thus
this point reflects the need for more research-
es in suspected encephalitis patients.

Here, according to our thorough review
Acanthamoeba belonging to T4 genotype is the
most prevalent type strain in environmental
and clinical samples in several regions in Iran
and worldwide, however, there are reports re-
garding Acanthamoeba belonging to other geno-
types such as T2 and the mentioned point
could leads us to more researches with the
goal of presenting the real genotype domi-
nance of Acanthamoeba and related disease in
this country. Additionally researches regarding
new treatment strategies for Acanthamoeba-re-
lated infections are an utmost priority topic as
such infections are manifest with poor prog-
nosis.
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