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Abstract— Acanthamoeba spp. is the ubiquitous potentially 

pathogenic free-living amoebae in nature such as water sources. 

Recently Acanthamoeba keratitis (Ak) continue to rise in Iran. Most 

of patients report a history of contact with water sources before the 

onset of disease. The main aim of the present study was to 

determine the occurrence of Acanthamoeba spp.  in the recreational 

water sources of Tehran, Iran using morphological and molecular 

based tests. A total of 70 surface water samples were collected from 

environmental sources, including parks pools and swimming pools. 

The samples were filtrated and transferred to non-nutrient agar 

plates seeded with Escherichia coli and incubated for 2 to 7 days at 

30°C or 42°C. The plates were examined by microscopy to 

morphologically identify Acanthamoeba spp. Following DNA 

extraction, PCR was used to confirm the microscopically 

identification. A total of 11 out of 35 samples of parks pools and 3 

out of 35 of swimming pools were positive 

for Acanthamoeba species based on the morphological criteria, and 

all were confirmed by PCR method. The significant frequency 

of Acanthamoeba spp in surface water sources of Tehran is of 

importance to beconsidered from public health point of view by 

authorities. 

 

Keywords— Acanthamoeba spp, Surface Water Sources, PCR, 

Tehran, Iran. 

I. INTRODUCTION 

REE-LIVING amoebae (FLA), ubiquitous and widely 

distributed protozoa, feed on bacteria, algae, fungi, and 

small organic particles and are adaptable to their 

environment [1]. Among them,  Acanthamoeba spp. are an 

opportunistic amphizoic protozoa, commonly found in the 

environment. Researchers showed that Acanthamoeba can 

be found in different environmental sources such as water, 

soil, sewage, and swimming pool[2],[3]. 

Acanthamoeba species are classified into three morphologic 

groups. Group I has large cysts with rounded outer walls 

(ectocysts) that are clearly separated from the inner walls 

(endocysts). Group II cysts are smaller, with variable 

endocyst shapes. Group III cysts are smaller than Group II 

cysts, with poorly separated walls. The major human 

pathogens belong to Group II[4] –[7].  Also some strains can 

cause granulomatous amoebic encephalitis (GAE). Thus, 

several species of Acanthamoeba has different clinical sign 

with the potential to cause a corneal infection 
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termedAcanthamoeba keratitis (AK) [8]-[11]. Amoebic 

keratitis (AK) infection can occur through use of the 

contaminated contact lenses with non-sterile water or 

through bathing or swimming in a contaminant water [8],[9]. 

The presence of Acanthamoeba in recreational water sources 

may represent a health risk to both immunocompromised and 

immunocompetent individuals [12] and they are resistant to 

extreme conditions of temperature, pH, and exposure to 

various chemicals [4], [7]. An increase in the number of 

intracerebral infections caused by  worldwide has been 

reported [13].  The taxonomy and classification of these 

protozoa are still under revision by the successful application 

of molecular techniques [14], [15]. Evolutionary studies have 

led to the identification of at least 17 genotypes (T1–T17) 

based on rRNA gene sequencing. 

AmongAcanthamoeba genotypes, genotype T4 is the most 

prevalent type causing disease in human. [16],[1 7]. 

Indeed, Acanthamoeba spp. are an opportunistic causative 

agent of nasopharyngeal and skin infections. Also some 

strains can cause granulomatous amoebic encephalitis 

(GAE). Thus, several species ofAcanthamoeba has different 

clinical sign with the potential to cause a corneal infection 

termedAcanthamoeba keratitis (AK) [8]-[11]. Amoebic 

keratitis (AK) infection can occur through use of the 

contaminated contact lenses with non-sterile water or 

through bathing or swimming in a contaminant 

water[8], [9].  Recently, AK is rising in Iran and the world 

[18]. The presence of Acanthamoeba in water, soil, dust, cow 

faeces, and swimming pool has been shown in Iran [19]. 

Acanthamoeba T4,T3 genotype was isolated from biofilms 

and dust sources from hospitals [19]. 

Additionally, Acanthamoeba have been isolated from tap 

waters of the hospitals in Iran [20]. Since there was no 

information regarding the distribution of Acanthamoeba in 

recreational water sources, The main aim of the present study 

was to determine the occurrence of Acanthamoeba spp.  in 

the recreational water sources of Tehran, Iran using 

morphological and molecular based tests. 

II. MATERIAL AND METHODS 

Totally, 70 samples (35 of parks pools and 35 of swimming 

pools) were collected from different localities of Tehran. The 

samples were examined in the laboratory of Protozoology 

Unit, Department of Parasitology, Shahid Beheshti 

University of Medical Sciences, Iran. The samples were 

filtrated and transferred to non-nutrient agar plates seeded 

with Escherichia coli and incubated for 2 to 7 days at 30°C or 

42°C. The plates were examined by microscopy to 

morphologically identify Acanthamoeba spp. Following 

DNA extraction, PCR was used to confirm the 

microscopically identification.  
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III. RESULTS 

A total of 11 out of 35 samples of parks pools and 3 out of 

35 of swimming pools were positive 

for Acanthamoeba species based on the morphological 

criteria, and all were confirmed by PCR method (Figure I and 

Table I and Table II).   

 

 
Fig. 1 PCR- Product of recreational water sources sample. M:   

Molecular weight marker(100 bp),  PC: Positive Control, NC: 

Negative Control B-C-D-E: recreational water sources 

 
TABLE I 

 DISTRIBUTION OF POSITIVE SAMPLES FROM DIFFERENT AREAS OF THE PARK 

PONDS IN TEHRAN, IRAN 

 
 

TABLE II 

 DISTRIBUTION OF POSITIVE SAMPLES IN POOLS OF DIFFERENT AREAS OF 

TEHRAN, IRAN 

 

IV. DISCUSSION 

This study indicated the present of Acanthamoeba spp. in 

recreational water sources in Tehran, Iran.  Many studies 

have reported the presence of Acanthamoeba in drinking 

water, swimming pools, and rivers. These water sources 

have an obvious role in prevalence Acanthamoeba keratitis 

among people. Since Acanthamoeba has an extensive 

distribution, it is expected that individuals have exposure to 

the protozoa [22], [23]. Previous studies have shown that 

many Acanthamoeba isolated from tap-water sources might 

have some pathogenic ability [24]. the result of current 

research shows that Acanthamoeba is capable of swimming 

in water with disinfectant survive and cause morbidity in 

patients with immune deficiency and the young  and 

children. Out of 70 water samples, 14 (20%) were positive 

for Acanthamoeba trophozoites and cysts according to 

morphological criteria. This finding showed the  risk of 

being affected by Acanthamoeba in recreational water 

sources. Acanthamoeba spp. isolated from the water in 

Tehran  mostly had genotypes belonged to T4[25]. High 

percentage of Acanthamoeba spp. in water, is a hygienic 

risk for public health especially for individuals with 

immune deficiency situation and use  in recreational water 

sources[26].  

PCR analysis and sequencing of isolates in this study 

revealed the existence of T4 genotypes in water  sources. 

This finding is in accordance with other researches in Iran. 

Indeed, the presence of Acanthamoeba spp. in water where 

human activity is high may cause the infection in contact 

lens wearers [27]. 

V. CONCLUSION 

Presence of Acanthamoeba in recreational water sources is 

of concern for high risk people. The significant frequency 

of Acanthamoeba spp in surface water sources of Tehran is 

of importance to be considered from public health point of 

view by authorities.  

ACKNOWLEDGMENT 

This study is a part of  MSc thesis of Mahyar  mafi and 

was financially supported by Shahid Beheshti University of 

Medical Science of Iran. We appreciate Dr R. Ahmadi for his 

help in revision of this paper. The authors declare that there 

are no conflicts of interest. 

REFERENCES 

[1] Stockman LJ. Wright CJ, Visvesvara GS, Fields BS, Beach MJ. 

Prevalence of Acanthamoeba spp. and other free-living amoebae in 

household water, Ohio, USA—1990–1992. Parasitology Research. 

2011, 108(3): 621–627, 2011. 

[2] Khan NA. Acanthamoeba, biology and increasing importance in 

human health. FEMS Microbiol Rev.2006;30:564–595. 

[3] Marciano-Cabral F, Cabral G. Acanthamoeba spp. as agents of 

disease in humans. Clin Microbiol Rev. 2003;16(2):273–307. 

[4] Trabelsi H, Dendana F, Sellami A, Sellami H, Cheikhrouhou F, Neji 

S, et al. Pathogenic free-living amoebae: epidemiology and clinical 

review. Pathol Biol (Paris). 2012 Dec;60(6):399-405.  

[5] Martinez AJ, Visvesvara GS. Free-living, amphizoic and opportunistic 

amebas. Brain Pathol. 1997 Jan;7(1):583-98. 

[6] Visvesvara GS, Moura H, Schuster FL. Pathogenic and opportunistic 

free-living amoebae: Acanthamoeba spp., Balamuthia mandrillaris, 

Naegleria fowleri, and Sappinia diploidea. FEMS Immunol Med 

Microbiol. 2007 Jun;50(1):1-26.  

[7] Thomas V, Loret JF, Jousset M, Greub G. Biodiversity of amoebae and 

amoebae-resisting bacteria in a drinking water treatment 

plant. Environmental Microbiology. 2008; 10(10): 2728–2745. 

[8] Schuster FL, Visvesvara GS. Free-living amoebae as opportunistic and 

non- opportunistic pathogens of humans and animals. Int J 

Parasitol. 2004;34:1001–1027.  

[9] Marciano-Cabral F, Cabral G. Acanthamoeba spp. as agents of 

disease in humans. Clin Microbiol Rev. 2003;16(2):273–307.  

[10] Khan NA. Pathogenesis of Acanthamoeba infections. Microb  

Pathog. 2003;34: 277–285.  

[11] Visvesvara GS, Moura H, Schuster FL. Pathogenic and opportunistic 

free-living amoebae: Acanthamoeba spp., Balamuthia mandrillaris, 

Naegleria fowleri, and Sappinia diploidea . FEMS Immunol Med 

Microbiol. 2007;50:1–26.  

[12] Thomas V, McDonnell G, Denyer SP, Maillard JY. Free-living 

amoebae and their intracellular pathogenic microorganisms: Risks for 

water quality. FEMS Microbiology Reviews, 2010; 34 (3): 231–259. 

International Conference on Food, Biological and Medical Sciences (FBMS-2014) Jan. 28-29, 2014 Bangkok (Thailand)

http://dx.doi.org/10.15242/IICBE.C0114592 70

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3279834/#CIT0024
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3537466/#CIT0019
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3537466/#CIT0020
http://dx.doi.org/10.1111/j.1574-6976.2006.00023.x
http://dx.doi.org/10.1111/j.1574-6976.2006.00023.x
http://dx.doi.org/10.1128/CMR.16.2.273-307.2003
http://dx.doi.org/10.1128/CMR.16.2.273-307.2003
http://dx.doi.org/10.1016/j.patbio.2012.03.002
http://dx.doi.org/10.1016/j.patbio.2012.03.002
http://dx.doi.org/10.1016/j.patbio.2012.03.002
http://dx.doi.org/10.1111/j.1750-3639.1997.tb01076.x
http://dx.doi.org/10.1111/j.1750-3639.1997.tb01076.x
http://dx.doi.org/10.1111/j.1574-695X.2007.00232.x
http://dx.doi.org/10.1111/j.1574-695X.2007.00232.x
http://dx.doi.org/10.1111/j.1574-695X.2007.00232.x
http://dx.doi.org/10.1111/j.1574-695X.2007.00232.x
http://dx.doi.org/10.1111/j.1462-2920.2008.01693.x
http://dx.doi.org/10.1111/j.1462-2920.2008.01693.x
http://dx.doi.org/10.1111/j.1462-2920.2008.01693.x
http://dx.doi.org/10.1016/j.ijpara.2004.06.004
http://dx.doi.org/10.1016/j.ijpara.2004.06.004
http://dx.doi.org/10.1016/j.ijpara.2004.06.004
http://dx.doi.org/10.1128/CMR.16.2.273-307.2003
http://dx.doi.org/10.1128/CMR.16.2.273-307.2003
http://dx.doi.org/10.1016/S0882-4010(03)00061-5
http://dx.doi.org/10.1016/S0882-4010(03)00061-5
http://dx.doi.org/10.1111/j.1574-695X.2007.00232.x
http://dx.doi.org/10.1111/j.1574-695X.2007.00232.x
http://dx.doi.org/10.1111/j.1574-695X.2007.00232.x
http://dx.doi.org/10.1111/j.1574-695X.2007.00232.x
http://dx.doi.org/10.1111/j.1574-6976.2009.00190.x
http://dx.doi.org/10.1111/j.1574-6976.2009.00190.x
http://dx.doi.org/10.1111/j.1574-6976.2009.00190.x


  

[13] Diaz JH. Increasing intracerebral infections caused by free-living 

amoebae in the United States and worldwide. Journal of 

Neuroparasitology,2010; 1 (1): 1–10. 

[14] Booton GC, Kelly DJ, Chu YW, et al. 18S ribosomal DNA typing and 

tracking of Acanthamoebaspecies isolates from corneal scrape 

specimens, contact lenses, lens cases, and home water supplies of 

Acanthamoeba keratitis patients in Hong Kong. J Clin 

Microbiol. 2002;40:1621–25. 

[15] Booton GC, Kelly DJ, Chu YW, et al. 18S ribosomal DNA typing and 

tracking of Acanthamoebaspecies isolates from corneal scrape 

specimens, contact lenses, lens cases, and home water supplies 

ofAcanthamoeba keratitis patients in Hong Kong. J Clin 

Microbiol. 2002;40:1621–25. 

[16] Maghsood AH, Sissons J, Rezaian M, Nolder D, Warhurst D, Khan 

NA. Acanthamoeba genotype T4 from the UK and Iran and isolation 

of the T2 genotype from clinical isolates. J Med 

Microbiol.2005;54(8):755–759. . 

[17] Maghsood AH, Sissons J, Rezaian M, Nolder D, Warhurst D, Khan 

NA. Acanthamoeba genotype T4 from the UK and Iran and isolation 

of the T2 genotype from clinical isolates. J Med 

Microbiol.2005;54(8):755–759. 

[18] Visvesvara GS, Moura H, Schuster FL. Pathogenic and opportunistic 

free-living amoebae: Acanthamoeba spp., Balamuthia mandrillaris, 

Naegleria fowleri, and Sappinia diploidea . FEMS Immunol Med 

Microbiol. 2007;50:1–26.   

[19] Rezaeian M, Niyyati M. Pathogenic free-living amebas in human. 1st 

ed. Iran: Published Tehran University of Medical Sciences; 2009. 

[20] Bagheri HR, Shafiei R, Shafiei F, Sajjadi SA. Isolation 

of Acanthamoeba spp. from Drinking Waters in Several Hospitals of 

Iran. Iranian J Parasitol. 2010;5(2):19–25 

[21] Niyyati M, Lorenzo-Morales J, Rezaie S, Rahimi F, Mohebali M, 

Maghsood AH, et al. Genotyping ofAcanthamoeba isolates from 

clinical and environmental specimens in Iran. Exp 

Parasitol.2009;121(3):242–5. 

[22] Rezaeian M, Niyyati M, Farnia S, Haghi AM. Isolation 

of Acanthamoeba spp. from Different Environmental 

Sources. Iranian J Parasitol. 2008;3(1):44–7 

[23]  Schuster FL. Cultivation of pathogenic and opportunistic free-living 

amebas. Clin Microbiol Rev.2002;15(3):342–54. 

[24] Kilvington S, Gray T, Dart J, Morlet N, Beeching JR, Frazer DG, et 

al. Acanthamoeba keratitis: the role of domestic tap water 

contamination in the United Kingdom. Invest Ophthalmol Vis 

Sci.2004;45(1):165–9. 

[25] Lasjerdi Z, Niyyati M, Haghighi A, et al. Potentially pathogenic 

free-living amoebae isolated from hospital wards with 

immunodeficient patients in Tehran, Iran. Parasitol 

Res. 2011;109:575–580. 

[26] Lorenzo-Morales J, Lopez-Darias M, Martinez-Carretero E, 

Valladares B. Isolation of potentially pathogenic strains 

of Acanthamoeba in wild squirrels from Canary Islands and 

Morocco. Exp Parasitol. 2007;117:74–79.  

[27] Jeong HJ, Yu HS. The role of domestic tap water 

in Acanthamoeba contamination in contact lens storage cases in 

Korea. Korean J Parasitol. 2005;43(2):47–50 

 
 
 

International Conference on Food, Biological and Medical Sciences (FBMS-2014) Jan. 28-29, 2014 Bangkok (Thailand)

http://dx.doi.org/10.15242/IICBE.C0114592 71

http://dx.doi.org/10.4303/jnp/N100801
http://dx.doi.org/10.4303/jnp/N100801
http://dx.doi.org/10.4303/jnp/N100801
http://dx.doi.org/10.1128/JCM.40.5.1621-1625.2002
http://dx.doi.org/10.1128/JCM.40.5.1621-1625.2002
http://dx.doi.org/10.1128/JCM.40.5.1621-1625.2002
http://dx.doi.org/10.1128/JCM.40.5.1621-1625.2002
http://dx.doi.org/10.1128/JCM.40.5.1621-1625.2002
http://dx.doi.org/10.1128/JCM.40.5.1621-1625.2002
http://dx.doi.org/10.1128/JCM.40.5.1621-1625.2002
http://dx.doi.org/10.1128/JCM.40.5.1621-1625.2002
http://dx.doi.org/10.1128/JCM.40.5.1621-1625.2002
http://dx.doi.org/10.1099/jmm.0.45970-0
http://dx.doi.org/10.1099/jmm.0.45970-0
http://dx.doi.org/10.1099/jmm.0.45970-0
http://dx.doi.org/10.1099/jmm.0.45970-0
http://dx.doi.org/10.1099/jmm.0.45970-0
http://dx.doi.org/10.1099/jmm.0.45970-0
http://dx.doi.org/10.1099/jmm.0.45970-0
http://dx.doi.org/10.1111/j.1574-695X.2007.00232.x
http://dx.doi.org/10.1111/j.1574-695X.2007.00232.x
http://dx.doi.org/10.1111/j.1574-695X.2007.00232.x
http://dx.doi.org/10.1111/j.1574-695X.2007.00232.x
http://dx.doi.org/10.1016/j.exppara.2008.11.003
http://dx.doi.org/10.1016/j.exppara.2008.11.003
http://dx.doi.org/10.1016/j.exppara.2008.11.003
http://dx.doi.org/10.1128/CMR.15.3.342-354.2002
http://dx.doi.org/10.1128/CMR.15.3.342-354.2002
http://dx.doi.org/10.1167/iovs.03-0559
http://dx.doi.org/10.1167/iovs.03-0559
http://dx.doi.org/10.1167/iovs.03-0559
http://dx.doi.org/10.1167/iovs.03-0559
http://dx.doi.org/10.1007/s00436-011-2288-5
http://dx.doi.org/10.1007/s00436-011-2288-5
http://dx.doi.org/10.1007/s00436-011-2288-5
http://dx.doi.org/10.1007/s00436-011-2288-5
http://dx.doi.org/10.1016/j.exppara.2007.03.014
http://dx.doi.org/10.1016/j.exppara.2007.03.014
http://dx.doi.org/10.1016/j.exppara.2007.03.014
http://dx.doi.org/10.1016/j.exppara.2007.03.014
http://dx.doi.org/10.3347/kjp.2005.43.2.47
http://dx.doi.org/10.3347/kjp.2005.43.2.47
http://dx.doi.org/10.3347/kjp.2005.43.2.47



