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©) 08 . 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
Jundishapur
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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)
Jundishapur
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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.
Ethical Considerations
Compliance with ethical guidelines

All ethical principles were observed in this study. This
study was approved by the ethics committee of Ah-

vaz Judishapur university of Medical Sciences (code:
IR.AJUMS.MEDICINE.REC.1398.015).

Jundishapur

Journal of Medical Sciences

Funding

This study was extracted from the master thesis of Roya
Allasvand Javadi, funded by Ahvaz Jundishapur Univer-
sity of Medical Sciences (Grant No.: OG-9828)

Authors contributions

Conceptualization: Reza Arjmand, Mehdi Tavalla;
Investigation,: Roya Allasvand Javadi, Reza Arjmand,
Samira Razzaghi; Writing original draft: Roya Allsvand
Javadi, Reza Arjmand; Review & Editing: Reza Arjmand,
Mehdi Tavalla, Molouk Beiromvand; Supervision: Reza
Arjmand, Mehdi Tavalla, Molouk Beiromvand; Method-
ology: All authors.

Conflicts of interest
The authors declared no conflict of interest.
Acknowledgements

The authors would like to thank the Infectious and
Tropical Diseases Research Center of Ahvaz Jundishapur
University of Medical Sciences.

Alasvand Javadi R, et al. Determining the Genotype of Acanthamoeba Strains Isolated From the Oral and Nasal Cavities. JSMJ. 2022; 21(4):460-473



http://jsmj.ajums.ac.ir/?lang=en
https://ajums.ac.ir/fa-IR/Portal/1/page/%D8%B5%D9%81%D8%AD%D9%87-%D8%A7%D8%B5%D9%84%DB%8C
https://ajums.ac.ir/fa-IR/Portal/1/page/%D8%B5%D9%81%D8%AD%D9%87-%D8%A7%D8%B5%D9%84%DB%8C
https://ajums.ac.ir/fa-IR/Portal/1/page/%D8%B5%D9%81%D8%AD%D9%87-%D8%A7%D8%B5%D9%84%DB%8C
https://ajums.ac.ir/fa-IR/Portal/1/page/%D8%B5%D9%81%D8%AD%D9%87-%D8%A7%D8%B5%D9%84%DB%8C
https://ajums.ac.ir/fa-IR/Portal/1/page/%D8%B5%D9%81%D8%AD%D9%87-%D8%A7%D8%B5%D9%84%DB%8C
https://ajums.ac.ir/fa-IR/Portal/1/page/%D8%B5%D9%81%D8%AD%D9%87-%D8%A7%D8%B5%D9%84%DB%8C

This Page Intentionally Left Blank



F oyl Y1 090 NF+) LT g 0

csvod] i 485 3131 s g Bl 510l Lol (gl yine! U comens
Tia ) LS," 07 315 |saws ¢0' 5 pym Sl 0"V (5100 ' (53lg> Wgwdle Ly,
U‘Ji‘ 9‘,.&‘ 9‘,&‘ )”Lfs G ‘5{.&}% 'o,ls olKasls “;..’.‘aﬁ saSiasls sé:ﬁ]: ‘;aLZ..’.‘a Jﬁ‘ 55)? At

Ol sleal laal jasld gaum S pale olSitils o S5 0uSils ¢ 5590555l 09,5 .Y
Oyl eslanl c3lanl 10yl (o (S pole oLl (oDl 00Sig%s o5 pmin S g (SI9i (LS lows SlAsho 35 0 F

Use your device to scan
andread thearticle online [®[ETELTT Alasvand Javadi R, Tavalla M, Beiromvand M, Razzaghi S, Arjmand R. [Determining the Genotype of Acanthamoeba Strains
Isolated From the Oral and Nasal Cavities of Individuals With Immunodeficiency (Persian)]. Jundishapur Journal of Medical Sciences.
2022; 21(4):460-473. https://doi.org/10.32598/1SMJ.21.4.2181

d- " https:/doi.org/10.32598/JSMJ.21.4.2181

< o 0¢

* £ 224

1145 5 Sl 555l el ol 5 el oS o oy (65 o s LoilsT
0l o gt g Bl 3l oblazr LaliilST (locys sl i (suyyt 41yl gy D9 50 01 (o s i b o3
sl ISl g8 ol Lol g JUEDH 5 g s 5 S ig s ol sy Loy VWA (st g Bl ot s EEITEINETY
s olitd JsSge bl plonil gz Cartio sladiges s 0t ook a8 ayly 5T Lasoma 13 ol spuls (gaizr K3, pole St
?A.A.bjA-fafl’u“;b:;w.:.ﬁC.-...‘LA-))b.aw‘_g‘fjdmyC,‘...’Z.Au.:.ai.)?,}lmjﬂ,afdal&ad)’a)laf\vi @w)l
Sl 5 e gladiges b (o o F) Glo cilond 5 oo (sladiges e (5 oline (5 Lol aglis .aiogs T4 g5 odsatslih dy gun
bl 3929 (duoyd VD) (Fo
3590 Conozr 3 LolilST 551 4y o) ot Lalts b o 31 gl 50 45 ol iyl dalllas 3 onalcunsddy gl IFTTESE VWAA ol 50 Y8 scidlyd s

ol o3l s 3 iy dalllae Voo 3o Ashndy s

ool LAl ¢ i 9 80 slao i ool cunel Lol TITFERNG Vo) ) st g 5
RN ™
1J 9o oy 93

M}‘ LD)

S yamasS g 938 Slas loss SRS 35 10wl 00Siidrgy e3lsal jaald (i Kidjy pale olRitils «jlgal s SLkS
+AA (VP VIVOTTA opaly

arjmand.reza@yahoo.com :4ebb/,



http://jsmj.ajums.ac.ir/
https://jsmj.ajums.ac.ir/?lang=en
https://doi.org/10.32598/JSMJ.21.4.2181
https://doi.org/10.32598/JSMJ.21.4.2181
http://jsmj.ajums.ac.ir/?lang=en
https://orcid.org/0000-0003-4990-6586
https://orcid.org/0000-0003-4585-7625
https://orcid.org/0000-0002-8190-8349
https://orcid.org/0000-0002-8337-6673
https://orcid.org/0000-0001-7939-4695
mailto:arjmand.reza%40yahoo.com?subject=

i 035)

W) rsl;u‘ oo YA Sdedy o ‘S:JAE.A 6%..993 aslllas QfJ
aalllao 3 90 Cunror

ObndS (slolias oy lazlye 51 talesl 2590 sladiges
CSy5 balyd a5 0 6)5l0)5 W o o jlsel 5o il
a5 widgy (Sl jlews aalllas 0 )50 Comax i pdy | aslllas 4o
il Jold calisea (glaie; slacs loss b ol yon 2oyl (B
3 sloyd somd slg o by (o jo Coxd a5 SluS casils oy
S 3l g 13392 (65003 Lo o g il 3 LSy
S ypoty (G lbCuner Sledbl dag] Jf (35 satecols,
A S Ry gl g il o alad
S5 4ged s,

Gl Sl 5 i Glgs b diged S o o ]
3 oolizad U IS ol b 43,8 (Lbolas O oty o b
ladigas g ads plonil oS Japme 4y JUazil g Js il (sl T
olXzsls ks.sz..’.‘:Jiﬂ o9 )f olit..ll.c)‘] 4 Lbk.S'“’ 335 aqlsl Y
s Jitie slgal j9al (guazr (S pole

43903 v :.s

Lo 69,y oloeds 3 4y aniae] Olgus wliils oligle;l jo

T3S 09 5l eolitad b daymes ol s sols cutS a)ly LT
Se il sl 55 5 0l g s 0oy VB O jg0y
e (i s g ke SLlS 5 o 45 e
59 9 OIS gl ol 5 il a0 YY) Ol > )0 4880 VO Cieay
o iy oLl Loy 599 0 oo o Lol 3 090 525
s (6,105 ool Loy B ol 8 sl az 0 F L Jlxdy 409

WSz & jgohs aiges oled LolilST Lawseis cux
S L ol yotd duo 3 VO JBTgS Ty (g3no pud S Jaisma o
S Jayzrn dy guans w50 0018 CuiS o ST il 5l lasyS
Do Apd | Sy 295 23 aoe b o adlsl g 251
w23,k U pgd slojg) 5o iad 435Sl (31 slas o Ladasne
A o digei b 0 4oy 95 S 0anllio dy g 0
S5 (6ly eCuin ormo] (sl gl do D9 oLl LisllS ]
St f55se Al DNA gl jslace &y (alls e
4 Sg7ge S S joliie (s 9 9,5 Gl Sl Sl
s g ool Jlal aya slacady

9 (ialosl

DNAdJ.;’r.’J..JCA.Q.?OT.)”AA‘ olai igad VYA gg0ome

1. Sub-culturing

¥ oyloi YY) 090 NFe) (4LT g e0

.

LVRUTY

2 48 ol ol3T (T35 b cdbus b ool SO LalilsT
«oDLold ¢ il ()L 5 (S vl asile  alises slalaie
(6 o Same Ol 5l 0 JagSs By b 5 (et slojid
S glalare Glls olSiws ( Sdjolais sbacadss
Sl U s 3l bla 5 s 5 b5 Sloxis
Gl lazl S5 ey il ol ol [ ] 98 o il  oaniss
gy sslad ol il cyuimmad 98 o il Laime o 45
o 0030 JolS  iasl b ol 3l o s A e 5l Gt oy 40 LalilST
I¥] ol el ol b e GV o3 il a5

CoilyS ol pudg Sl (slag Lo Wilgs o LolilsT
1y 59leggil) (ormal Codlinadl arsS g 10U (s)lons 5 (ol
g g0 083 siag] s i by o8l 151,257 5" WS aloyy
328 SNl 31 (o8 JLezs 8 53U slacigie 5 gy slop=;
Sgn o Sloml juul a4y s o8l po iy a5 Sl o0 o0y
VY 4y LeoltilST i TRNA 55 g5 cymans yolioly 0594
IS VY 1) sl oty 45 5.5 g0 el Lo esdsis
3 eisy o Dol Gty (pl yo (T1-T12) wigh oo
JEPSCRIFISENCEN | J [ [JCT-00) EWIRY, S N
e 6l s 15 TA i ds bogs yo (s laollST
il aiile | Jeos] e Laits (S g jlans Jlods (2ul581 fdoay
L] ol axdly ol lacighe ol 5o oo 5 sl

Oyl 30 ol Ea,S &S s o it Slalllas yuioean

Solow Jelge 3288 (il yal 50 Wil o0 457 (60150 31 (S
GLDMU).: )l (™9 J:.Io JAL:J %b}ﬁj | Jiﬂ alises
Sy Gaoglis Julodgay o (sl oslinul 9,90 (63,18
lodie; ales s anld ol wtly oo sl b g o3 oy
ligiod 9 Sl (S by alor il cole aalllas wqe
LoalilS T Kisligs cpuimods [O] 34 o oolizal (53,5leS
Slgmednl Luly) 5 SogiguST dalllae Cupr dnde 3l S
9 bCA.?}&.C 6[@4.!5).3" uL:.A “4."5) DS o o)‘l?l 4:.9‘.’25).5 sl
952910 Sl ¢ li6 Lo (512,935 oo (5 Jlown igid
& 508 walzsee glocy il aSTouTy) 8] aig 00l pradgs o i
b Gl (s i g (LS 095 ) (Foliie (2o lows
s aples (6 ion loyd Coedl iiin olis Lo o y08

shiglen cluogas Juld @ly i Slallas

ol (5950 yal Gl D Cplbgy S (S5 Loyl

LallS T glogys sl ulish) cress Cuzr pol> Jhogh
o plordl il s i b o3l (g 9 (3l 3l oo

o] gty b 3181 gins 9 Gl 31 oamadlir LoliIST Uy yins) i3 cymesd -3 K g (0152 iguuidle g

t55



http://jsmj.ajums.ac.ir/
https://hgolestan.ajums.ac.ir/fa-IR/hgolestan.ajums.ac/8027/page/%D8%B5%D9%81%D8%AD%D9%87-%D8%A7%D8%B5%D9%84%DB%8C
https://hshafa.ajums.ac.ir/fa-IR/hshafa.ajums.ac/47926/page/%D9%85%D8%B9%D8%B1%D9%81%DB%8C-%D8%A8%DB%8C%D9%85%D8%A7%D8%B1%D8%B3%D8%AA%D8%A7%D9%86
https://ajums.ac.ir/fa-IR/Portal/1/page/%D8%B5%D9%81%D8%AD%D9%87-%D8%A7%D8%B5%D9%84%DB%8C
https://ajums.ac.ir/fa-IR/Portal/1/page/%D8%B5%D9%81%D8%AD%D9%87-%D8%A7%D8%B5%D9%84%DB%8C

¥ oyl Y1 090 AF+) LT 9 o0

e 558 3 5l S | g 0 gl y3elg S YO
() ojles Jouz) s ools )8 JISGLuge s o PCR iaSTy
&y 1y PCR STy oolazl 8550 (sl yoslys ¥oojlads Joax
4 Ly PCR g9, Cq a0 oo jLis aalllas oyl oITST o5
ojlod Jgozr 7y &y dnlllas (ol 0 45 oadaid 5 (a5 5 e

A a8ls| abogy o yolie gy ¥

S
sl 5l oadlaz Glallils] Culighy cpumad jokato 4

15 4 Lgape DMl 5 g5 (rad Culed 3 PCR Jguama
dunglilo ()5 STl 45 09290 Mol Ly diga j 4y Logy o dalad

RV JPPNCUPS PIVOY PV 7%, PRV
Sl L ygesl
4 5 ad oslizul SPSS lidle VY ases 3 laosls Juloos (ol

Y 99 &5 g3l 5l ilizea (slayially (mins bl jolaie
o 03l <o [+ 0 (g Iolime el b 208 355 (yg05T ¥ s

)%l_w SS—>

aiz Sl mhaw 69, Al Cuzr diged (0,5 oz ad o
Coly gl TRl Sl b g i go aiSy, PBS Jolome g (o
A se 00l JUELl o5:39)Sae 42 T yheans Jags 3l Joloeo L
ol ogm; 4iB3 0 loj 9 Feee 190 b i il s g
599 b Gl il Jolye ol oz gam Jolye Sz
Jyaze 0 plovl (GeNet Bio gai 0,5 ) ol > S
Sl yoal 5l oolital ®jlanly sl yuoni 23Sy 0 B
35 JalS SuilSs ASAST asls 885 o> JDP2 4 JDPL

IV] ot oslizl bp 550-420 olas! 4 LielslsT 185 rRNA

)ooLnL»‘Lw)‘w‘)Jaab)jnbw%lsij&@‘}
o plonil 25 Tl b Sl ey (glo ey (2STy (398 (sl ol

PCR sl 55,

ToeSen s shol bylie (sl 5 g Cuxr
02> 30 PCR aalllas ol 55 094 oolel (! ¢yalS” Liuw)

2. Scraper
3. Sampler
4, GeNet Bio
7. Chi Square 5. PCR: Polymerase Chain Reaction
8. Fishers exact test 6. Master Mix
JDP2 JDP1 (slo yaslys b PCR Slej ali )y oY Jgu»
4 obj (C) 4> Jalye
) by a¥ 4ol ogd
albye Q¥ wgd
¥o 4By O Jlasl
4 Y v Sibdgl
) O v e il
R s
el gu—e
axdllas oyl 4o oolisil cgz b poyl Y Jos
Y guane plw CigilS sl Liyd, oL Bad o5 silS
5’-GGC CCA GAT CGT TTA CCG TGA A-3’ JDP1
423-551 bp 18S rRNA Acanthamoeba spp.
5’-TCT CAC AAG CTG CTA GGG AGT CA-3’ JDP2
| Sl
el gu—m
PCR g9, gz 3li 3590 polio ¥ Joao
bW DNA Gg(R) 8933, youl Gi(F) 0033, youl 2 S yano
Flo)Sea VD oS oS ¥ oS ¥ Sdg)See VY/0
R s
el gu—e

o] s (9 b 3151 i g Bl 31 ol LoliiST (Gl yimsl alih comsad -0 g (015 diguidls g



http://jsmj.ajums.ac.ir/
https://sinaclon.ir/
https://sinaclon.ir/

& . ¥ oyloi YY) 090 NFe) (4LT g e0
Hels gu—=

Capizr Gyt dalllae 390 o3 S5 € Jgua

(s y3) Saws Comnia
W (/0) 5
FAAD) g
WA--) .
ESESRPNES
HRLb o=
o e gy dalllas 3590 3131 ol 3.0 Jga
(3w 53) S5 o
¥-(\$IA) rooy.
YYOYIY) ot
Fo(YY/Y) de-¥-
YA(YV/A) $obe
FA(YIA) 5=
WA(1-+/+) e
S
Rl o=
st 090 38 S lans 855 5 6 S Uigel 4 bgype SMBI P Jgar
(e 9) 89,5
#(¥I¥) Cute
WYS5) s >0
() .
3 (a0/Y) ab
A(FEY) e Sty oo
Wa(h--) 2o
MY/ e
A(FUY) oy asd
YA(#IY) A Slen &5
Y(/A) HIV
WA()++) o>
LSS
Rl o=

o] gty b 3181 gins 9 Gl 31 oamadlir LoliIST Uy yins) i3 cymesd -3 K g (0152 iguuidle g

220



http://jsmj.ajums.ac.ir/

)yl_w SS—>

¥ oyl Y1 090 AF+) LT 9 o0

B -.l\'_‘-r_.'.qu T
i i

R o

:"?-' LIx '}‘Z-:'.":f'

LAY
it

i ey " s : =¥ -
X 1 _.|.. o
b, r.l. .
& é_‘dﬂ\r“l‘m .. . 1 0
)9_,| W) S A\ '>‘ ¥ ‘sgLu’J)}g sc._\.i’:m‘_;b“..bf’.':‘ ‘5]’25[5 ‘55l> ‘5..\:mx.c)lf| .ia..“mjoJS..i’:o)LLo CansS ) road
59 Sl 00l oold Lis T oojlad Joao j0 a5 ebjlen sy

m)f)l)é‘s..;)fo),.oo)?‘\Bof\M,.al:>=\.rJUm . et _ .
et 0 ol Jpir 3V oty MBI il 0% ol S8 e 9 Ll T el s
o nSloo g JLo FAFe i 09, 3 oaniSeS,holgl () olad nga) €85 S0 S slo s S
JDP dLb)‘o.)“ﬁ )| ool L o LQLQ:\J’.M I PCR
s})lfi J5 sasn bp 500 &b sunliw b 9 r:qu‘ JDP12 4
Y o)Lo.f..‘.n pgad) &b Al

Adlioo VY Jlemocil ol by Jls FA sas 0 390 3l

M1 2 3 4 5 6 7 8 9 101112 13 M

| s
b gu—s

Oless (slodinal IYY £ it 58 ¥ sute S35 1) 65k subo tM 58T U5 5y 0 UsalilSTBP O« + il ssalize Yy gasty

o] s (9 b 3151 i g Bl 31 ol LoliiST (Gl yimsl alih comsad -0 g (015 diguidls g



http://jsmj.ajums.ac.ir/

)%Lu SS—>

43, 25% 30, 17%

22,13%

39, 22%
> 40,23%

(S ole bz
)9 l_.w LSJ—O

ol by FLILI YW @LAL.:: L\.al:ulﬂ 6‘)& alises %L?y)
lacisie 1 25,0 Qe Guligh 9 culish (niails T4
S il SO Ll T Kiligsy ool (olalslST eusl,s
Ay el S 5algenctigl Lasly ) § SogiguuSTh dalllas g
Solo qudeid g icdgae slaalyil s daly) s oo o5l
Trog opd 9 (290 Colu s lon slayeSL e

1] g2 o0l

Ol 31 43 LualiilST ol 09,9 (slol o ipten 31 (S
O 34ls By el 51 IS gl slacannS 9 ol s § S
loo «osl 50 LallsT IS5 ylgl,d jLacl Judody g g0 oyluns]
o latie pué bl s 4 bayT 0959 sl GBI o S5 4
Pgans 5 cadbiao b S S el ol (raizmen o
o DS et 0T Sk 3 Jyn 25115 95
Sige et 5 (5 i) b oSl 0 ol sl e
IV el cad oty (3155 5000 4

o ol b p gty o LualuilsT asTocly
O (ol s Cunidg Cigie olonl (gl ygiS1E (py iretee

¥ oyloi YY) 090 NFe) (4LT g e0

m 30-20
W 40-30
m 50-40

60-50
W 60-69

] axlllae )90 J|)S| @‘3‘}-‘“”’;@3

foﬁsd&amosncmfo)m‘b&df&;o&b
350 Sladiged JS 5} og (i Sl aigei A 5 Gl 5l aiged A9
el (300 YIF) digas £ ggazmo 30 cdalllas 5 )90 43905 1V
Ollest ()90 V) (st 9 (0y90 ) oo w5 1 L]
M&budwé)y

L Cote cuiS sladiges plos 359058 PCR ST
ao sl Ga5eilSy (g uend g 0b ploxl Coddye
4 T4 Gulig Cote sladiged (soled ()5 Oj50 adiges
(f o)Lo.f.‘: i gad) Aol Cawd
oy

Aoz waiy il (slos lons wilgi o LaliilST el
ol Sl oS 9 0l len 5 (ool el
93k 6“05959 9 Sz s S obml 1) jeilegledl,S
oly8l 40 ey a5 Gl 00l 0090 53 JSSI (el 51 (AL Jleii 18
BT W‘ Chpnd iy )] 1935793 09 0 Sl (5]

Y. )-’é-“-‘ o)")-o| [A] u))b}:.ni('“.auié,.o Qu)éje'ram’

DNASequences Translated Protein Sequences

SpecleszbbN ¥ & X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X % %
1. S1.Avaz ATAGEEATAGTREEEEECATTAATATNTAATTETCc AEAEET
2. S2Ahvaz ATAGEEATAGTTEEEEECATTAATATITAATTETcABAGET
3. S3AMvaz EEEATAETTE CATTAATATTTAATTETCcAEAGET
4. S4Anvaz EEEATAETTECEEEcCATTAATARTTARTTETCAGACGER
5. S5.Anvaz ATAGEEATAETNEEEEECcATTAATATTITAATTETCc AEAGET
6. 86.Avaz ATAGEEATACGTFEEEEECATTAATATETAATFETcACBAGET
7.Acanthamoena_ T4 isolate. HEAEEENRAETNEEEEECc ARTAATARERAARRENCREREEN
IRl go—a oo (Slatisas (g5 (reass 420t £ g

o] gty b 3181 gins 9 Gl 31 oamadlir LoliIST Uy yins) i3 cymesd -3 K g (0152 iguuidle g



http://jsmj.ajums.ac.ir/

F oyl Y1 090 NF+) LT g 0

100
90
80
70
60
50
40
30
20

10

b Ol

LSRN

el gu—e

# plas ols Lt 4S5 ol il dalllae gulis alie a5 cu¥l
DAY ssn T4 (st 3lato o g lolicds g guo

a5 ol ools lid gy ,9dS 40 At ol jo Slaalllas yo
(2oys YNF) a5 ¥V qolles o131 5l con Slgas digas Y 5
o Lol T15 5 T4 lacusas) cisgs oo LualiilsT Lasj
YU gl 3 oS wilosls 3138 L3 Slalllas eplogols [V F]
Billae a5 0l o iy Sas Jdody ol Ko T4 gl
DN AY] el (L3 g Jad anlllan b

LAY

ST e 45 0l )Lt ol dalllas 5l odelwads gl

090 ooz 3 LaliilST ISl &y ol poans s s 18
Cutte (gladiges plod (raiomed ol dus ) VIT ()50 4 anlllas
Nad  glolids T4 Cobisis b

M Sl

olRgR B Jgel 51 95
ol el o culey dlie cpl o B Jaol oles
bl guim (S pole olKasls S ateS (o aslllas
IR.AJUMS.MEDICINE.REC.1398.015 us' L jlgal

£
LI PV d:.lls

Sl sl hiv+
6‘4“-.?‘} 6)14:“. o> g ‘56.1415 Caode o)ly s .0 ﬂ,ﬁﬁ?

3,8l lgredy aulys so 4T Wiiud Comex jl odSu Wl
ol (o 558y ooty 255 15 g
Vi Sl shodl s gl lilans )0 LgaliilST gliislons
S0 lsme sy A JyuS—tales] aslllas oyl o ol
028 b les (s g oled Siloed 5 5l odeliwsds (sladiges
079y b Cede 3,0 aligis (s 9 JSSI 0l 4 (ol ppianns

bzl JsSle

Sz o8 ity Sl wibe 5 (935 anlllae s
2ya) 39 Sl el iy 58 (ol s ipnds 9 i
@S sy D90 Sladiged JS 5l 4S5 sbdy B o)les
b anslie)s a5 o Cote (V/F) diged £ g9ome 4o PCR
Ol oo s Me o181 (59, 2 457 (5,500 altie Slalllae ol
7S o s gl oll 5o (el LSz S8
039k 09l Slacaisy jpam lnl o (LS Clalllas .ol
Glie gl lon 5 phidse 5 b gl 5 LuliilsT
IV VT wiles,s o158

Olee b S 0l (b 03l oL lalllae 5 (5 s

6‘)‘3 Sl o0ld uL{.‘u |) ¢)§ w‘WCﬂMBSC‘#"L“"
me Y1 5 Y18 slalo 0 oiSen 5 5 loxe o Jlko
oo olydl o 1y LalulsT Sl 4y e g (g iloes 5 Sogl
O)l5S ey WIF § FO s pay gasl OIS g o yu
3 o.xx}:gs)ji@.?- o SBlg oy Iy oyl Q0,5
9 T3 T4 slacasss 9529 Slis (lnl o (Slbyw lilen:
g A 45 ol lits sdeluwnday Zuls canl gl oyl ;0 TS
ot Jemdliy b LabilsTTA (gi 4 3lato sl

o] s (9 b 3151 i g Bl 31 ol LoliiST (Gl yimsl alih comsad -0 g (015 diguidls g



http://jsmj.ajums.ac.ir/
https://ajums.ac.ir/fa-IR/Portal/1/page/%D8%B5%D9%81%D8%AD%D9%87-%D8%A7%D8%B5%D9%84%DB%8C
https://ajums.ac.ir/fa-IR/Portal/1/page/%D8%B5%D9%81%D8%AD%D9%87-%D8%A7%D8%B5%D9%84%DB%8C

& . ¥ oyloi YY) 090 NFe) (4LT g e0
Hels gu—=

Flo ol
gudle Lgy oyl culids )15 aalip )Ll 5l asd F s allio oyl
Sy pole oKy ;0 0G-9828 #,b o)leis L (golyx>
o S5 wSzd igh nl cl Jlsal jeld gaim
ol 00,55 <l o elawil a8 g pogas ¢ g0 sla glejl

Ligyiom 5 3o ¥ (S0 5 wior )| LS s 3Lupograe
i U9 £, e 5wz )ILS (solyr wiguidle
il 29 9 085 (K tten )| Lo 5 (g0l iguidle bg s Ll
iar )| Ld i Faw g pos 10390 53 S gl 9 V5 (G0 cinr )| LS,
OB Mg Aot 1 ol By g0 s Sske 9 Vs (G4

&8lo 5l

8518 adlie o ylas allie oyl o Faiuy o el by

Soie G len i 850 5l dlie nl (S g
9,525 jlenl jeld guim (Sij pole olKiils (6 ymuue,S o
.\.HSLSA Lf;b)"\s

o] gty b 3181 gins 9 Gl 31 oamadlir LoliIST Uy yins) i3 cymesd -3 K g (0152 iguuidle g

Yy



http://jsmj.ajums.ac.ir/
https://ajums.ac.ir/fa-IR/Portal/1/page/%D8%B5%D9%81%D8%AD%D9%87-%D8%A7%D8%B5%D9%84%DB%8C
https://ajums.ac.ir/fa-IR/Portal/1/page/%D8%B5%D9%81%D8%AD%D9%87-%D8%A7%D8%B5%D9%84%DB%8C
https://ajums.ac.ir/fa-IR/Portal/1/page/%D8%B5%D9%81%D8%AD%D9%87-%D8%A7%D8%B5%D9%84%DB%8C

September & October 2022. Vol 21. No 4

References

[1] De Jonckheere JF. Molecular identification of free-living amoe-
bae of the Vahlkampfiidae and Acanthamoebidae isolated in
Arizona (USA). Eur J Protistol. 2007; 43(1):9-15. [PMID]

[2] Khan NA. Acanthamoeba: Biology and increasing importance
in human health. FEMS Microbiol Rev. 2006; 30(4):564-95.
[DOI:10.1111/j.1574-6976.2006.00023.x] [PMID]

[3] Coronado-Veldazquez D, Silva-Olivares A, Castro-Muiiozledo
F, Lares-Jiménez LF, Rodriguez-Anaya LZ, Shibayama M, et al.
Acanthamoeba mauritaniensis genotype T4D: An environmen-
tal isolate displays pathogenic behavior. Parasitol Int. 2020;
74:102002. [DOI:10.1016/j.parint.2019.102002] [PMID]

[4] Memari F, Niyyati M, Joneidi Z. Pathogenic Acanthamoeba T4
genotype isolated from mucosal tissue of a patient with HIV
infection: A case report. Iran J Parasitol. 2017; 12(1):143-7.
[PMID] [PMCID]

[5] Donelli G, Vuotto C, Mastromarino P. Phenotyping and geno-
typing are both essential to identify and classify a probiotic mi-
croorganism. Microb Ecol Health Dis. 2013; 24. [DOI:10.3402/
mehd.v24i0.20105] [PMID] [PMCID]

[6] Corsaro D, Kéhsler M, Montalbano Di Filippo M, Venditti D,
Monno R, Di Cave D, et al. Update on Acanthamoeba jacobsi
genotype T15, including full-length 185 rDNA molecular phy-
logeny. Parasitol Res. 2017; 116(4):1273-84. [DOI:10.1007/
$00436-017-5406-1] [PMID]

[7] Lasjerdi Z, Niyyati M, Haghighi A, Shahabi S, Biderouni FT,
Taghipour N, et al. Potentially pathogenic free-living amoebae
isolated from hospital wards with immunodeficient patients in
Tehran, Iran. Parasitol Res. 2011; 109(3):575-80. [PMID]

[8] Arnalich-Montiel F, Lumbreras-Fernandez B, Martin-Navarro
CM, Valladares B, Lopez-Velez R, Morcillo-Laiz R, et al. Influ-
ence of Acanthamoeba genotype on clinical course and out-
comes for patients with Acanthamoeba keratitis in Spain. J Clin
Microbiol. 2014; 52(4):1213-6. [PMID] [PMCID]

[9] Siddiqui R, Igbal J, Maugueret MJ, Khan NA. The role of Src ki-
nase in the biology and pathogenesis of Acanthamoeba castel-
lanii. Parasit Vectors. 2012; 5:112. [PMID] [PMCID]

[10] Meighani M, Eslamirad Z, Hajihossein R, Ahmadi A, Saki S.
Isolation and genotyping of Acanthamoeba from soil samples
in Markazi province, Iran. Open Access Maced J Med Sci. 2018;
6(12):2290-4. [PMID] [PMCID]

[11] Lasjerdi Z, Niyyati M, Lorenzo-Morales J, Haghighi A,
Taghipour N. Ophthalmology hospital wards contamination to
pathogenic free living Amoebae in Iran. Acta Parasitol. 2015;
60(3):417-22. [DOI:10.1515/ap-2015-0057] [PMID]

[12] Memari F, Niyyati M, Haghighi A, Seyyed Tabaei SJ, Lasjerdi
Z. Occurrence of pathogenic Acanthamoeba genotypes in
nasal swabs of cancer patients in Iran. Parasitol Res. 2015;
114(5):1907-12. [PMID]

[13] Memari F, Niyyati M, Lorenzo-Morales J, Jonaydi Z. Isolation
and molecular characterization of Acanthamoeba strains iso-
lated from the oral cavity of immunosuppressed individuals in
Tehran, Iran. Acta Parasitol. 2016; 61(3):451-5. [DOI:10.1515/
ap-2016-0060] [PMID]

Jundishapur

Journal of Medical Sciences

[14] Cabello-Vilchez AM, Martin-Navarro CM, Lopez-Arencibia A,
Reyes-Batlle M, Gonzélez AC, Guerra H, et al. Genotyping of
potentially pathogenic Acanthamoeba strains isolated from
nasal swabs of healthy individuals in Peru. Acta Trop. 2014;
130:7-10. [PMID]

[15] Lorenzo-Morales J, Martin-Navarro CM, Lopez-Arencibia A,
Arnalich-Montiel F, Pifiero JE, Valladares B. Acanthamoeba ker-
atitis: An emerging disease gathering importance worldwide?
Trends Parasitol. 2013; 29(4):181-7. [PMID]

Alasvand Javadi R, et al. Determining the Genotype of Acanthamoeba Strains Isolated From the Oral and Nasal Cavities. JSMJ. 2022; 21(4):460-473



http://jsmj.ajums.ac.ir/?lang=en
https://pubmed.ncbi.nlm.nih.gov/17222746/
https://doi.org/10.1111/j.1574-6976.2006.00023.x
https://www.ncbi.nlm.nih.gov/pubmed/16774587
https://doi.org/10.1016/j.parint.2019.102002
https://pubmed.ncbi.nlm.nih.gov/31669294/
https://pubmed.ncbi.nlm.nih.gov/28761472/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5522692/
https://doi.org/10.3402%2Fmehd.v24i0.20105
https://doi.org/10.3402%2Fmehd.v24i0.20105
https://pubmed.ncbi.nlm.nih.gov/24009545/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3758930/
https://doi.org/10.1007/s00436-017-5406-1
https://doi.org/10.1007/s00436-017-5406-1
https://pubmed.ncbi.nlm.nih.gov/28190156/
https://pubmed.ncbi.nlm.nih.gov/21365453/
https://pubmed.ncbi.nlm.nih.gov/24430449/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3993498/
https://pubmed.ncbi.nlm.nih.gov/22676352/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3431265/
https://pubmed.ncbi.nlm.nih.gov/30607178/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6311493/
https://doi.org/10.1515/ap-2015-0057
https://pubmed.ncbi.nlm.nih.gov/26204177/
https://pubmed.ncbi.nlm.nih.gov/25704644/
https://doi.org/10.1515/ap-2016-0060
https://doi.org/10.1515/ap-2016-0060
https://pubmed.ncbi.nlm.nih.gov/27447206/
https://pubmed.ncbi.nlm.nih.gov/24140300/
https://pubmed.ncbi.nlm.nih.gov/23433689/

