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ABSTRACT

Objective: Acanthamoeba spp. are free-living amoebae found
in a variety of environments, including seawater, lakes, rivers,
stagnant waters, swimming pools, bottled waters, ventilation
ducts, air conditioning units, sewage systems, soil, and in-hospital
dialysis and eye wash units. Although infections caused by
Acanthamoeba spp. are infrequent, they are characterised by high
mortality and can lead to serious clinical problems. Acanthamoeba
causes Acanthamoeba keratitis (AK) in healthy individuals and
contact lens users. In immunocompromised individuals, it can
lead to granulomatous amoebic encephalitis (GAE) and lung
and skin infections. In this study, we investigated the presence of
Acanthamoeba species in environmental water samples collected
from various cities across Turkiye. We employed a range of culture
and molecular methods for this analysis.

Material and Methods: A total of 100 samples were collected
from different cities and water sources in Turkiye. Water samples
were filtered through a 0.45 pm diameter cellulose nitrate memb-
rane filter using a vacuum device, allowing approximately 100 ml
to pass in about 30 s. The filtered water samples were cultured on
Non-Nutrient Agar E.coli (NNA-E.coli) and Buffered Charcoal Ye-
ast Extract Agar media. Samples that were considered culture-po-
sitive were stored at -20 °C for DNA isolation.

Results: Among the 100 samples, 27 (27%) Acanthamoeba spp.
were detected without differentiation by the media. In the NNA-E.
coli medium, 22 (22%) Acanthamoeba spp. were produced, while
19 (19%) were produced in the BCYE medium. No significant dif-
ference was found between the two media. A total of 25 Acantha-
moeba spp. were detected using RT-PCR (25%). The compatibility
of the media with RT-PCR was found to be statistically significant
(p<0.005) and bidirectional, as calculated by the kappa coefficient.

OZET

Amag: Acanthamoeba spp. serbest yasayan amiplerden olup cev-
rede deniz sularinda, gdllerde, nehirlerde, durgun sularda, ylizme
havuzlarinda, siselenmis sularda, havalandirma kanallarinda, klima
Unitelerinde, lagim sularinda, toprakta, hastanelerin diyaliz Gnite-
leri ve gbz yikama Uniteleri gibi ¢cok gesitli yerlerde bulunabilmek-
tedir. Acanthamoeba spp.'ye bagli enfeksiyonlara az rastlanmasi-
na ragmen yiksek &lim ile karakterize olup ciddi klinik problemler
olusturmaktadir. Acanthamoeba saglikli bireylerde ya da kontakt
lens kullanicilarinda Acanthamoeba keratitine (AK) neden olmak-
tadir. Bagisiklik sistemi baskilanmus kisilerde granilomatéz amebik
ensefalit (GAE), akciger ve deri enfeksiyonlarina sebep olmaktadir.
Calismamizda Turkiye'nin cesitli sehirlerinden toplanan cevresel
su érneklerinde, Acanthamoeba spp. varliginin farkl kiltir ve mo-
lekiler yontem ile arastinimasi amaclanmistir.

Gereg ve Yéntem: Turkiye'nin farkli sehirlerinden ve su kaynaklarin-
dan toplam 100 &rmek toplanmistir. Su érnekleri kiltdr ydntemi ve DNA
izolasyonu icin 0.45 pm ¢apinda seliiloz nitrat membran filtreden yakla-
stk 30 saniyede 100 ml gececek sekilde vakum cihazi ile filtrelenmistir.
Filtrelenen su érnekleri NNA-E.coli ve Tamponlu Kémiir Maya Ozt
besiyerlerine kiltire edilmistir. Kultir sonucu pozitif olarak kabul edilen
ornekler DNA izolasyonu icin -20 °C dondurucuya kaldinlmistir.

Bulgular: Toplanan 100 érnegin kiltir sonuglan besiyeri aynmi ya-
pilmaksizin 27 (%27) Acanthamoeba spp. tespit edilmistir. NNA-E.
coli besiyerinde 22 (%22) BCYE besiyerinde 19 (%19) Acanthamo-
eba spp. Uretilmistir. iki besiyeri arasinda anlamli bir farklilik bulu-
namamisti. RT-PCR y&ntemi ile toplam 25 Acanthamoeba spp.
saptanmistir (%25). Besiyerlerinin RT-PCR ile uyumu kappa katsayisi
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Samples in which Acanthamoeba spp. cysts were detected were
evaluated based on morphological criteria. Based on the size and
shape of the cysts, it was observed that the majority of the detec-
ted samples belonged to groups Il and IIl.

Conclusion: There are few studies comparing Acanthamoeba
growth in different culture media. There is a need to discover
newer and more accessible culture media for this amoeba.
Keywords: Acanthamoeba spp., environment water samples, real
time PCR, culture

hesaplanarak istatiksel olarak (p<0,005) anlamli ve iki yonli olarak
kabul edilebilir bulunmustur. Acanthamoeba spp. kisti saptanan or-
nekler morfolojik kriterlere gére degerlendirilmistir. Kistlerin biyuk-
Itk ve sekilleri baz alinarak yapilan siniflamada agirlikli olarak tespit
edilen drneklerin grup Il ve grup Ill'e ait olduklar gérilmustur.

Sonug: Acanthamoeba blylimesini farkli kiltir ortamlarinda kar-
silastiran az sayida calisma yapilmistir. Bu amip icin daha yeni ve
daha erigilebilir kilttr ortamlar kesfedilmesine ihtiyac vardir.

Anahtar kelimeler: Acanthamoeba spp., cevresel su ornekleri,
real time PCR, kulttr

INTRODUCTION

Free-living amoebae (FLA) are widely found in nature,
soil, and water. Although these amoebae have a cosmo-
politan distribution, they can survive in difficult condi-
tions. Some species and genotypes of the FLA of Acan-
thamoeba, Naegleria, Balamuthia and Sappinia cause
infections in humans (1, 2). Among FLAs, the most com-
mon are Acanthamoeba species, which cause infections,
especially in immunocompromised individuals. The pre-
disposing conditions include diabetes, acquired immune
deficiency syndrome (AIDS), cirrhosis, human immunode-
ficiency virus (HIV) infection, chronic renal failure, system-
ic lupus erythematosus, malignancy, chemotherapy, and
organ transplants, including stem cell transplantation
(3, 4). Acanthamoeba can be found in water (tap water,
well, pool, spa, dam, lake, sea), air, and soil (beach sands,
potting soil). The transmission routes include inhalation
of wind-borne cysts, direct skin contact, and haematog-
enous spread (2). It has also been reported to cause
keratitis in people who use contact lenses. To date, 23
genotypes (T1-T23) of Acanthamoeba have been identi-
fied (5). Acanthamoeba spp. causes a severe brain infec-
tion known as fatal granulomatous amoebic encephalitis
(GAE). This condition typically begins quietly and pro-
gresses slowly over time. The incubation period for GAE
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can range from several weeks to several months. Patients
with GAE often present to the hospital with symptoms
such as fever, headache, vomiting, seizures, changes in
sensory perception, and loss of consciousness. As the
disease progresses, intracranial pressure, seizures, loss
of consciousness, coma, and death occur (6). Another
Acanthamoeba infection is Acanthamoeba keratitis (AK),
which is a rare infection of the cornea. The use of contact
lenses is the leading risk factor for Acanthamoeba ker-
atitis. Serological studies have shown that 90%-100% of
individuals with no history of AK had antibodies specific
for Acanthamoeba antigens. This indicates that exposure
is common, but the disease is extremely rare (6).

The aim of the present study was to investigate the pres-
ence of Acanthamoeba spp. in environmental water sam-
ples collected from various cities in Turkiye using differ-
ent culture and molecular methods.

MATERIALS AND METHODS

Within the scope of the study, 100 samples were collect-
ed from different sources, mostly sea water, pool water,
tap water, hot springs, baths, rivers, lakes, dams and tank
water, from the cities marked in Figure 1 between August
2021 and March 2023 (Figure 1). Water samples were col-
lected in 500 ml sterile plastic bottles. The date and places
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where the samples were taken were noted on each sam-
ple. The collected samples were placed in a thermal bag
inbrought to the laboratory of the Department of Parasi-
tology in Istanbul University, istanbul Faculty of Medicine.

Filtering of the water samples

The water samples that were brought to the Parasitol-
ogy Laboratory of istanbul University, istanbul Faculty of
Medicine in sterilised plastic bottles were filtered with a
vacuumed device, passing 100 ml approximately in 30 s
through a 0.45 pm diameter cellulose nitrate membrane
filter (AISIMO, England) for the culturing method and DNA
isolation. In order to prevent the drying of the surface of
the filter, the filtering process continued until 3-5 ml of wa-
ter remained on the surface. The surface of the filter mem-
brane was divided into equal parts with a sterile scalpel,
and one part was preserved at -20 °C for DNA isolation.
The remaining part was divided into two equal parts and
one half was placed on Non-Nutrient Agar (NNA) and the
other half was placed on Buffered Charcoal Yeast Extract
Agar (BCYE) and covered upside down. The edges of the
Petri dishes were covered with parafilm to prevent drying.
Then, the NNA-E. coli was incubated at 30 °C and BCYE
was incubated at 37 °C. Images of melting or opening on
the surface in areas covered with bacteria were consid-
ered suspicious, and the surface was scraped with a sterile
scalpel, suspended in approximately 2 ml of Page Saline,
vortexed and centrifuged, and then microscopically exam-
ined. The samples considered positive were stored at -20
°C for DNA isolation.

Culturing method

Three different media were used in this study. Brain heart
infusion agar (BHI) was used to grow Escherichia coli, and
NNA and Buffered charcoal - yeast extract agar (BCYE)
were used to culture the environmental water samples.

Brain heart infusion agar (BHIA) (LABM - United King-
dom)

49 g of powdered BHI was added to 1000 ml of distilled
water and mixed well. After adjusting the pH to 7.4+0.2,
the prepared mixture was sterilised in an autoclave at 121
°C for 15 min. It was cooled to 47°C, poured into Petri
dishes and allowed to dry. It was then covered with para-
film and placed at 4°C.

NNA

Page'’s saline

A solution was prepared by dissolving 0.12 g NaCl, 0.004
MgSO4.7H20, 0.004 g CaCl2.2H20, 0.142 g Na2HPO4,
and 0.136 g KH2PO4 in 1000 ml distilled water, with the
pH adjusted to 6.8+0.1.

NNA

The mixture was prepared by adding 15.0 g agar and
1000 ml of Page's saline, and the pH was adjusted to
7.0+0.2. The prepared mixture was sterilised in an auto-

clave at 121 °C for 15 min. It was then poured into Petri
dishes and stored at 4 °C. When the sample was to be
planted, 18-24 hours old E.coli (ATCC 25922) previous-
ly grown on BHIA was suspended densely in 5 ml page
saline solution, then autoclaved at 121 °C for 15 min and
the suspension was collected with a sterile pipette. 1 ml
was taken and spread on the NNA surface with the help
of a swab. It was then placed in the oven at 30 °C for 24
h to dry.

Buffered charcoal-yeast extract agar (BCYE) (BD BBL,
France)

To prepare BCYE, 2.4 grammes of KOH was added to
1000 ml of distilled water and stirred to dissolve. Then,
38.3 grammes of BCYE was added and mixing continued.
Heating and mixing were carried out to completely dis-
solve the powder. The pH was adjusted to 6.8+0.1 and
the prepared mixture was sterilised in an autoclave at 121
°C for 15 min. Then, it was cooled to 45-50 °C and 4 ml of
10% filter-sterilised L-Cysteine HCI solution was added.
Then, by mixing, the pH was adjusted to 6.8+0.2. Finally,
it was poured into Petri dishes and left to dry. It was then
covered with parafilm and placed at 4 °C.

DNA isolation of the culture samples

Isolation of amoebae cultured on NNA medium and
BCYE medium was performed according to the proce-
dure steps specified in the QlAamp® DNA Minikit QIA-
GEN.

Real-time polymerase chain reaction

The real-time polymerase chain reaction (RT-PCR) was
performed using the Acanthamoeba spp. 18S ribosomal
RNA (18S) gene Genesig® Standard Kit.

RESULTS

Water samples brought to the Parasitology Laboratory of
istanbul University Faculty of Medicine under appropri-
ate conditions were filtered with a vacuum device for the
culture method, and one half of the filter was inverted
onto NNA-E. coli and the other half was placed upside
down on BCYE medium. The NNA-E. coli was incubated
at 30 °C, and BCYE was incubated at 37 °C. The NNA-E.
coli media were incubated for up to 14 days and growth
was checked at regular intervals. Since the BCYE medi-
um provided the best growth results between 66 and 72
h and started drying after day 10, the Petri dishes were
stored for 10 days. The cyst and trophozoite shapes were
observed under a microscope. The examination of the
culture results of 100 samples showed that Acanthamoe-
ba spp. was detected in 27 water samples regardless of
the medium. While 15 cysts and 7 trophozoites belong-
ing to Acanthamoeba spp. were observed in the NNA-E.
coli medium, 9 cysts and 10 trophozoites were detected
in the BCYE medium. Cysts/trophozoites were detected
in 14 samples in common in both media. Eight samples
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were only detected in the NNA-E. coli medium, while
cysts and trophozoites were observed in five samples
in the BCYE medium. The BCYE medium proved to be
more effective for trophozoite production.

Acanthamoeba spp. growing in NNA-E. coli medium and
BCYE medium were statistically compared. The number
of samples growing in the two media was calculated by
chi-square and a significant degree of concordance was
found between the NNA-E.coli medium and the BCYE
medium (Table 1).

Acanthamoeba spp. were cultured in NNA-E. coli medium
after identifying the presence of cysts or trophozoites in the
sample. Following the passage, the cysts and trophozoites
of Acanthamoeba were observed again. The cysts were
then stained with Lactophenol cotton blue (Figure 2). As
illustrated in the figure, the amoeba cyst wall was revealed
and stained a darker blue than the surrounding areas.

After the examination of the NNA-E. coli and BCYE me-

Table 1: Comparison of the positivity of Acanthamoeba
spp. in NNA-E. coli and BCYE Medium

NNA BCYE Medium

Medium/ No Yes X2 P
E.coli n % n %

No 73 936 5 6.4 36515 p<0.001
Yes 8 364 14 636

NNA: Non-Nutrient Agar, BCYE: Buffered Charcoal Yeast Extract
Agar, x2: chi square, P: chi square p signifiance value Kappa=0.602:
p<0.001, 95% Cl : 0.407 and 0.797

L

Figure 2: The Acanthamoeba cycsts (X40) stained with
Lactophenol cotton blue in the NNA-E. coli medium

dia, the samples with Acanthamoeba spp. cysts were
evaluated in accordance with their morphological cri-
teria. In the classification based on the size and shape
of the cysts, the samples identified predominantly be-
longed to Group Il and Group III.

Table 2 shows the location-date information from which
the samples were taken and the positivity used in Acan-
thamoeba spp. detection (Table 2).

RT-PCR analysis was performed after DNA isolation of
the samples whose media results were observed. RT-PCR
results of a total of 25 samples out of 100 were found
positive.

The moderate compliance between BCYE and RT-PCR
was found to be statistically significant. The compatibil-
ity of the NNA-E. coli and BCYE media with RT-PCR was
evaluated by calculating the kappa coefficient. The de-
tected coefficients showed moderate and potentially sig-
nificant compliance ranging from 0.30 to 0.60 were found
to be statistically significant (p<0.001) (Table 3-4).

DISCUSSION

A total of 100 water samples from various cities in Tur-
kiye, which have intense human contact, were analysed
to identify Acanthamoeba spp. in environmental water
sources. Acanthamoeba spp. typically reproduced within
an average of 5 days in the samples taken for NNA-E. coli
and BCYE cultures. The presence of Acanthamoeba spp.
was detected in 27% of the water samples using both cul-
ture methods. The NNA-E. coli medium (22/100) showed
similar results to the BCYE medium (19/100) in the pro-
duction of Acanthamoeba. Penland and Wilhelmus re-
produced the Pseudomonas aeruginosa ATCC 27853, E.
aerogenes ATCC 13048, Stenotrophomonas maltophilia
ATCC 13637, E. coli ATCC 25922, Staphyloccucus aureus
ATCC 25923, Klebsiella pneumoniae ATCC 13883 and
Serratia marcescens B1523 bacteria as alive and dead
in non-nutrient medium, and in BCYE and TSA(rabbit
blood, sheep blood, horse blood, human blood) in pa-
tient samples who were found positive for Acanthamoe-
ba spp., and found that the BCYE medium provided
more successful results in the production of trophozoites
as similarly with our study (7). In our study, we observed
10 trophozoites and 9 cysts of Acanthamoeba spp. in the
BCYE medium, whereas 15 cysts and 7 trophozoites were
found in the heat-killed NNA-E. coli medium. There are
few studies comparing the growth of Acanthamoeba in
different culture media. This suggests that new and more
accessible culture media could be discovered for cultivat-
ing this amoeba.

Tawfeek et al. collected 75 environmental samples and
cultured NNA-E. coli medium in their study aiming at the
genotypic, physiological and biochemical characterisa-
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Table 2: The location and date of collection of samples and the comparison of positivity of the methods used in the
detection of Acantahamoeba spp.

Sample Source of the Type of Sampling Sampling NNA medium/ BCYE RT-PCR
no water water date season E. coli medium (C)

1 Mardin Brackish 27.08.2021 Summer - - -

2 Mardin Natural spring 27.08.2021 Summer + - +23.45
3 Mardin Tap 27.08.2021 Summer + + +21.34
4 Sanlurfa Lake 28.08.2021 Summer + + +21.12
5 Sanlurfa Tap 28.08.2021 Summer - - -

6 Sanliurfa Brackish 28.08.2021 Summer + + + 26.99
7 Sanlurfa Dam 28.08.2021 Summer + + +29.32
8 Diyarbakir Thermal 29.08.2021 Summer + - +32.21
9 Diyarbakir Thermal 29.08.2021 Summer + + -

10 Diyarbakir Natural waterfall ~ 29.08.2021 Summer + + -

" Diyarbakir Tap 29.08.2021 Summer - - -

12 Diyarbakir Stream 29.08.2021 Summer + + -

13 Diyarbakir River 29.08.2021 Summer - - -

14 Diyarbakir River 30.08.2021 Summer - - -

15 Diyarbakir River 30.08.2021 Summer + + -

16 Diyarbakir Natural spring 30.08.2021 Summer - - -

17 Diyarbakir Dam 30.08.2021 Summer - - -

18 Diyarbakir Tap 31.08.2021 Summer - - -

19 Diyarbakir Tap 31.08.2021 Summer - - -

20 Diyarbakir Tap 31.08.2021 Summer - - -

21 Diyarbakir Swimming pool 31.08.2021 Summer - - -

22 Diyarbakir Tap 31.08.2021 Summer - - -

23 Eskisehir Tap 25.09.2021 Autumn - - -

24 Eskisehir Tap 25.09.2021 Autumn - - -

25 Eskisehir Stream 25.09.2021 Autumn - - -

26 Eskisehir Bath 25.09.2021 Autumn - + -

27 Antalya Sea 27.06.2022 Summer + + -

28 Tokat Tap 22.08.2022 Summer - - -

29 Tokat Tap 22.08.2022 Summer - - -

30 Tokat Natural spring 22.08.2022 Summer - - -

31 Afyonkarahisar Thermal 02.04.2022 Spring - - -

32 Manisa Tap 03.04.22 Spring - - -

33 Zonguldak Natural spring 26.08.2022 Summer - - -

34 Zonguldak Earthy 26.08.2022 Summer - - -

35 Diyarbakir Earthy 30.08.2021 Summer - + -

36 Bolu Tap 08.09.2022 Autumn - - -

37 Bolu Tap 08.09.2022 Autumn - - -

38 Bursa Tap 18.09.2021 Autumn - - -
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Sample
no

39
40
47

42
43
44
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

Source of the

sample
Istanbul
Istanbul
istanbul
istanbul
istanbul
istanbul
istanbul
istanbul
istanbul
Istanbul
Istanbul
Van
Bitlis
Siirt
Diyarbakir
Diyarbakir
Elazig
Elazig
Malatya
Malatya
istanbul
istanbul
istanbul
Istanbul
Istanbul
Denizli
istanbul
Istanbul
istanbul
istanbul
istanbul
istanbul
Istanbul
Istanbul
istanbul
istanbul
Ankara
Ankara
Ankara

Type of
water

Hospital tap
Tap
Hospital tap
Hospital tank
Hospital tank
Drain
Potted
Potted
Bath
Bath
Tap
Lake
Natural spring
Tap
Tap
Natural spring
Natural spring
Lake
Tap
Tap

Artificial waterfall

Artificial waterfall

Potted
Fountain
Fountain

Tap
Artificial

Artificial stream

Swimming poll

Brackish
Brackish
Tank
Potted
Bath
Bath
Sea
Thermal
Thermal

Thermal

Sampling
date

22.09.2022
07.10.2022
10.10.2022
10.10.2022
10.10.2022
10.10.2022
13.10.2022
13.10.2022
25.10.2022
25.10.2022
25.10.2022
10.08.2022
14.08.2022
14.08.2022
02.09.2022
02.09.2022
06.11.2022
06.11.2022
06.11.2022
06.11.2022
26.10.2022
19.11.2022
20.12.2022
20.12.2022
20.12.2022
20.12.2022
04.01.2023
04.01.2023
04.01.2023
09.01.2023
09.01.2023
10.01.2023
23.01.2023
23.01.2023
23.01.2023
24.01.2023
28.01.2023
28.01.2023
28.01.2023

151

Sampling
season

Autumn
Autumn
Autumn
Autumn
Autumn
Autumn
Autumn
Autumn
Autumn
Autumn
Autumn
Summer
Summer
Summer
Autumn
Autumn
Autumn
Autumn
Autumn
Autumn
Autumn
Autumn
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

NNA medi-
um/E.

coli

BCYE
medium

RT-PCR
(C)

+32.39
+ 20.86

+ 38.45

+27.65
+17.10
+30.79
+29.22
+33.77
+ 29,67
+30.82
+31.73
+30.36



) Acanthamoeba spp. in the environmental water samples
Istanbul Tip Fakiiltesi Dergisi @ J Ist Faculty Med 2025;88(2):146-154

Table 2: Continue

Sample Source of the Type of Sampling  Sampling  NNA medi- BCYE RT-PCR
no sample water date season um/E. coli medium (C)
78 Ankara Tap 28.01.2023 Winter - - -

79 Istanbul Sea 26.02.2023  Winter - - -

80 istanbul Sea 26.02.2023  Winter - - -

81 Bolu Tap 29.01.2023 Winter - - -

82 Istanbul Lake 26022023 Winter - - -

83 Istanbul Lake 26022023 Winter - - -

84 Istanbul Sea 26.02.2023  Winter - + -

85 istanbul Sea 26.02.2023  Winter - + +38.81
86 istanbul Potted 01.03.2023 Spring - + +34.82
87 istanbul Potted 01.03.2023 Spring - - + 31.48
88 Istanbul Potted 01.03.2023 Spring + - +29.89
89 istanbul Stream 01.03.2023 Spring + - -

90 istanbul Ornamental pool  01.03.2023 Spring - - -

91 Istanbul Swimming pool  14.03.2023 Spring - - -

92 Istanbul Swimming pool  14.03.2023 Spring + + + 20.91
93 Istanbul Ornamental pool  15.03.2023 Spring - - + 36.01
94 istanbul Tap 15.03.2023 Spring - - -

95 istanbul Tap 15.03.2023 Spring - - -

96 Istanbul Bath 15.03.2023 Spring - - -

97 Istanbul Bath 15.03.2023 Spring - - -

98 istanbul Bath 15.03.2023 Spring - - -

99 istanbul Ornamental pool  15.03.2023 Spring - - -
100 istanbul Tap 15.03.2023 Spring - - -

NNA: Non-Nutrient Agar, BCYE: Buffered Charcoal - Yeast Extract Agar, RT-PCR, (C)): Real-time polymerase chain reaction (cycle threshold)

Table 3: Comparison of the NNA-E. coli and RT-PCR
positivity in the detection of Acanthamoeba spp.

NNA-E.coli
X2 p
RT-PCR No Yes
No 67 1M1 22.4 p<0.001
Yes 8 14
Total 75 25

NNA: Non-Nutrient Agar, RT-PCR: The real-time polymerase chain
reaction, x2: chi square, P: chi square p signifiance value Kap-
pa=0.472, p<0.001; 95 % ClI 0.270 and 0.675. The compliance be-
tween NNA-E. coli and RT-PCR was mostly found to be significant

tion of potentially pathogenic Acanthamoeba isolated
from the environment in Cairo, Egypt. Acanthamoeba
spp. was found in 11 (31.4%) of the 35 water samples col-
lected in this study (8). Similarly, in our study, a total of 27%
culture-positive results were obtained. In Iran, Mahmudi
and his colleagues randomly collected 80 water samples

Table 4: Comparison of the BCYE and RT-PCR positivity
in the detection of Acanthamoeba spp.

BCYE
RT-PCR No Yes x2 P
No 66 9 95 p<0.002
Yes 15 10
Total 81 19

BCYE: Buffered Charcoal — Yeast Extract Agar, RT-PCR: The re-
al-time polymerase chain reaction, x2: chi square, P: Chi square,
p signifiance value Kappa=0.304, p<0.001, 95% CI 0.089 and 0.519

and 20 soil samples from public parks in the districts of
Guilan province between May and June 2019, and de-
tected Acanthamoeba in 40 (50%) of the 80 water sam-
ples (9). Since environmental sources are an important
potential risk factor for human infection, examining the
prevalence of Acanthamoeba in different environments
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can be helpful for the control and prevention of the dis-
ease in humans. There are differences in the prevalence
of Acanthamoeba spp., found in many places in the en-
vironment. The reason is considered the conditions such
as water temperature and climatic conditions in countries
and regions with different geographical locations.

In their study, Hajialilo et al. examined 138 corneal scrap-
ings, contact lens samples, and equipment to isolate and
genotype Acanthamoeba strains from patients with amoe-
bic keratitis in Iran in 2016. They investigated all clinical
samples using both direct microscopy and culturing meth-
ods. Among the samples, they classified them based on
morphology and predominantly detected cysts belonging
to Group II. However, in one isolate, they found a cyst of
Acanthamoeba spp. belonging to Group | morphology (10).

In another study by Al-Herrawy et al., the presence of
Acanthamoeba species was investigated in the Daman-
hour drinking water treatment plant in Egypt. Of the 48
water samples analysed, 12 (25%) were positive for Acan-
thamoeba. The results revealed Acanthamoeba spp.
from Group |, Group I, and Group Il in the morphologi-
cally classified samples. In our study, which examined 100
different environmental water samples, the morphologi-
cal classification of 27 Acanthamoeba spp. indicated that
they primarily belonged to Group Il and Group Il (11).

In their study, Milanez et al. examined Acanthamoeba
spp. isolated from 63 drinking water systems in the Philip-
pines from both epidemiological and molecular perspec-
tives. They found a positivity rate of 14.28% (9 out of 63)
in the NNA-E. coli medium, and the cultures were posi-
tive using Acanthamoeba-specific primers. Additionally,
all samples tested (9 out of 9) were confirmed positive
through molecular methods (12).

Meanwhile, Karimi and colleagues investigated the iden-
tification and genotyping of Acanthamoeba spp. in water
resources in Western Iran. They collected and cultured
72 water samples, subsequently performing PCR. They
discovered that all 72 samples (100%) were positive for
free-living amoebae (FLA) through culture methods. How-
ever, only 17 samples (23.6%) tested positive according
to the PCR results used to diagnose and identify Acan-
thamoeba from the culture samples (13). In our study, we
detected culture positivity in 27 out of 100 samples, while
RT-PCR results confirmed that 25 samples were positive
for Acanthamoeba spp. Additionally, 9 out of 73 samples
that did not yield positive results in culture were found to
be positive through RT-PCR. Based on our findings, al-
though the culture method is time-consuming, it remains
the gold standard for detecting Acanthamoeba spp. The
discrepancy between the culture and RT-PCR results may
be because the cultured samples examined under the
microscope could be Vermamoeba spp. (formerly known
as Hartmannella), which have morphological similarities
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to Acanthamoeba spp. It is also worth noting that Acan-
thamoeba species exhibit numerous genotypes, with
new variants continuously being discovered.

Acanthamoeba spp. are found in regions with various cli-
matic characteristics and water resources, and their pres-
ence can be influenced by seasonal changes. In a study
by Kao et al., the researchers evaluated the presence of
Acanthamoeba spp. in the Puzih River basin in Taiwan.
They collected 136 water samples between July 2009 and
March 2010, spanning all four seasons. Acanthamoeba
spp. was detected in 16 of 136 samples, representing a
prevalence of 11.7%.

Seasonally, the findings showed that Acanthamoeba spp.
was identified in the following proportions: spring (2.9%),
summer (32.4%), autumn (2.9%), and winter (8.8%). The
organism was most frequently detected during the sum-
mer months. In our study, which involved culturing sam-
ples collected across the four seasons, Acanthamoeba
spp. was primarily detected in the summer, yielding 12
positive culture results.

CONCLUSION

In conclusion, 100 different water samples were cultured
using NNA-E. coli and BCYE media. Acanthamoeba spp.
were detected in 22 samples (22%) from the NNA-E. coli
medium and in 22 samples (19%) from the BCYE medi-
um. No significant difference was found between the two
types of media. A total of 25 Acanthamoeba spp. were
identified using the RT-PCR method, representing 25% of
the samples. The compatibility of the media with RT-PCR
showed a statistically significant result (p<0.005) and was
considered bidirectionally acceptable when the kappa
coefficient was calculated. There are few studies com-
paring the growth of Acanthamoeba in different culture
media, highlighting the need to discover novel and more
accessible culture options for this amoeba.
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