[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

@DRI]@I]ML IGLE

~

Morphological and Molecular Identification of Acanthamoeba and
Lophomonas Isolated from the Sputum of Suspected Tuberculosis
Patients in Babolsar, Mazandaran Province in 2022-2023

Hajar Ziaei Hezarjaribi1
Rabeeh Tabaripour2
Mahdi Fakhar®!
Aliasghar Raoofi*

! Professor, Department of Parasitology, Faculty of Medicine, Mazandaran University of Medical Sciences, Sari, Iran
2 PhD Candidate in Parasitology, Student Research Committee, Mazandaran University of Medical Sciences, Sari, Iran
3 Iranian National Registry Center for Lophomoniasis and Toxoplasmosis, Mazandaran University of Medical Sciences, Sari, Iran
4 MSc Student of Parasitology, Student Research Committee, Mazandaran University of Medical Sciences, Sari, Iran

(Received February 17, 2024; Accepted June 23, 2024)

Abstract

Background and purpose: Lophomoniasis is a relatively common emerging parasitic disease caused by
a pathogenic protozoan called Lophomonas, which mostly affects the lower respiratory tract (lungs and bronchi)
of humans. The parasite lives symbiotically in the digestive system of insects such as cockroaches and mites.
Acanthamoeba is a free-living amoeba that has two forms of trophozoite and cyst in its life cycle. The respiratory
system and airways serve as passage and deployment sites for a wide range of non-pathogenic and pathogenic
microorganisms, making it a suitable place for the entry and spread of different species of Acanthamoeba amoeba
and the Lophomonas pathogen in the respiratory system, which can cause clinical manifestations similar to
tuberculosis. Therefore, the present study aimed to investigate the frequency of these two parasites in sputum
clinical samples from suspected tuberculosis patients referred to the tuberculosis laboratory in Babolsar City to
rule out the two mentioned infections.

Materials and methods: This descriptive-cross-sectional study was conducted on 201 sputum samples
of people suspected of tuberculosis who were referred to the tuberculosis laboratory of Babolsar Health Center in
Mazandaran province in 202-2023, and all the demographic and epidemiological information of the patients was
recorded. In the morphological method, Giemsa staining was used for Lophomonas and Ziehl-Neelsen staining for
Acanthamoeba. To identify the presence of Acanthamoeba, sputum samples were cultured in a 1.5% non-nutrient
agar culture medium for 72 to 96 hours. Approximately 50 microliters of patients' sputum were added to the NNA
medium, along with 20 microliters of trypticase-yeast extract and maltose (TYM) culture medium, and 20
microliters of an autoclaved Escherichia coli bacteria mixture to enrich the culture medium. The cultured plates
were then placed in an incubator at 26°C and checked daily under a light microscope for trophozoite growth. To
accurately confirm the presence of parasites, DNA extraction was performed on the patient's sputum samples
using the phenol-chloroform-isoamyl alcohol method. Subsequently, conventional polymerase chain reaction
(PCR) was conducted using specific primers on the extracted DNA samples.

Results: In the study of 201 people suspected of tuberculosis, it was found that 80 individuals (39.8%)
lived in urban areas and 121 individuals (60.2%) lived in rural areas. The age range of participants varied from
7 to 88 years old. There were 113 females (56.2%) and 88 males (43.8%) in the study, with 12 individuals from
Afghanistan living in urban areas. Out of the 201 sputum samples examined, a total of 23 samples (11.4%)
tested positive for the Lophomonas parasite using the PCR method. Among these positive cases, 7 individuals
(30.4%) resided in urban areas (Babolsar), while 16 individuals (69.5%) lived in rural areas. However, none of
the samples tested positive for Acanthamoeba in this study using staining and PCR methods.

Conclusion: The present study showed that due to the similarity of the clinical manifestations of
tuberculosis and lophomoniasis, there is a possibility of mistaking these two diseases clinically. Therefore, it is
recommended to check fresh sputum samples of people suspected of tuberculosis, especially in endemic areas,
in terms of pulmonary lophomoniasis.

Keywords: acanthamoeba, lophomonas, sputum, morphology, PCR, tuberculosis

J Mazandaran Univ Med Sci 2024; 34 (234): 93-100 (Persian).

Corresponding Author: Mahdi Fakhar - Faculty of Medicine, Mazandaran University of Medical Sciences, Sari, Iran.
(E-mail: srshafia@yahoo.com)

93


https://jmums.mazums.ac.ir/article-1-20280-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

o3l (—S by ep—L colE Bl a_L as
(QW-loo) 1ol Jlw 13 PRIEo)lald  @)le2 § ¢ )93

sloywligogigl g bgoliilS]\,JgSlga g 5 jglgs g0 (2 bwlids
pliw!l publ liw pmid ja Jw s SgSuin )l jlay Bl jl aaublas
IE=-1-1t=-F gl Jlw ja jljaijlo

'z s 2l 2l
" )91 S b 42l
' )l (sage
"B ol e
23S

o G55 sl &S5 0T et sl ke 87 ol ol i b 5 SO (sl S8 im0 2330 9 bl
J:)‘)ja&_“JJJu”L}y:}jJSJ‘ .-\lf@xfjb b (LAQ:J}J.:}A.L)) Ql.....v‘ @Hw@°&”5ﬁ%’6¢“|wajgﬂtb
s 388 Cah ST Fhj bl K LaolalSTiS o S s od oy st ale 5 St g 51 512
@)‘P‘J}M}b\fJKQ‘}&QS"}A&LAab}w&]a&w:.))b.}ﬁj C,..“:S} &;;)J}S}J;JQ}:QT;-L’)
s sl 8 5Lasl 53955 Gl (s e 5 o 1) (il 1355l 5 1506 Mot b (Sl 515 S0 31 (rams
ol a2l O pallss 15 o plUS 8 Sl oy g 55 oS il kS o8s & lisesis] 055 5 LalilST
oliiS an o o ) 5 SCe Ol yla ol b @ gas 55 K1 93l Sls13 Ol bl andllan 53 ol s s sl s
W25 8 518 s 3530 58 dn i pie 53 35 sk & O Okl 53 il O g f o2 LT

0 a8 Jo i oS St sl 5l bl S Yo ) (65 2 48 03 g (oabie — o 5 3l adlllae ol b 9 Slge
Sl rl_“:}.u“ajf plrsil clis gy o oy VF Y Jlu 55 0155l Ol Sl Ol gl Sl ffbpa\i:ﬁuﬂ
rlisasis) JS (s b (55T, 51 S5 03m ay 53 ook O ol o 7 Oy 655 gkl 5 6318 50
i8S Lama 55 Lol (la gad Lol JSS 3 g5 ol (51 oo o3 8 sl LelilsT JSU1 11 0l B3 5
s S 00 I3 ¢ glita ol (gl s 0313 CiST Celu AFL VY et clus y31/0 (NoN-nutrient agar) gdxs & ,&T
)(TYM))}«“JL&}M@)L&—)%}w@mjf.;)_)g:AY' Q‘ﬂM}aM@L&.NNAJﬂ._:uMQUWM:-)\
au\_&g:._.';sksl_hg;_:lg_(u-\.&a:La.".u‘w@uéjbgp)}bmaﬁjys}:‘dj{é&f;/éﬁb.b}bu;é})gf\"
S Ll oy S50 Ay i 1 )5 Sy Son law 5 555 g8 5 ks 4501 51 S Sl 4 ,5YF gles
Sosme JSI Tl 5 p 5508 e b ogy L Olylas Lol ladigad 595 2 DNA 1 el el S0 5 525 G5 b
s il ol (gla payl 03lial b S goms PCR WOT (55 1 s 628 8

5 S akaie 55 (Lo )3 YA/A) @AY Ol ol 5l a8 il thﬁ})‘)JMA{S}gJ;A 35 Y Vasdlas ol o iladly
53 S Lo O g3l 51,8 VY sltas cpl 51 e s g S e (Ao FYIA) L5 M 5 &g allan 3 50 51 31 51 (Ao p3 0F/Y) i
wwuyyy‘}il,ﬁijCR 30 3 ekl b (Ao 3V V/F) 6 5a3 YV 6 sazee 53 (ol anlllan 55 ks g Ol e
.wduugﬂyu;}ﬂ&,éuuz,)u_z,,,wL(/'qu\m;r;;\r\,\s

3 obaw 95 o2l Odd olzdl Jlazl ¢ o SLige 9 o) 5 Jow (Il Sl allss Cplin aa 5ls OGS ol andllas rglbiin]
L;;Laﬁ.léwj“g‘_i:eu\j"gau))a}.i}g&w@g’_{ﬁi.a:‘,ﬂojt}'.lﬁlﬁ-d}aib}ﬁ@vj|..:\J..>)‘.>.>}>.-3‘5'?SL3JE
D58 e 5B S50 s B8

PCR ‘65}3}5)}4 Ll ‘wbyf:}/“}o" ‘b,alalf/”:‘ggwls Glb bj"g

E-mail: mahdifakhar53@gmail.com S 0uaSils (o) sl by sl ) T 23 0l WV 20 )l 1055l — )RS (S 3o :giuane g
Ol s sl e puti3le (St e ol8lils o (S 0aSiils o (K b S0 05 8 ol )

Ol sl el 0l 5l éﬁa}__v}r—a@;b ;‘j_ﬁ._’;.}b;)li:igdar.f;éiﬁ ] Ji;l S5S 5 s gmdils Y

Ol el e yti3le (S o ske oSl ¢ peidly S 5 5 i Slise i) o 3 S ¥

Ol 6ol c0Iputi3e (S5 she oBtils ¢ g ity Soliiond 40087 ¢ Sy gl S 2 )} 2 )l (g pmmtils ¥

VEYIEIY L e VEXNNAA L Sl g gl sl s VEYNV/YAL 3L s oyl

1Eo 10 113 « PRIC o)Laid «@)lg2 § (w 0)93 ohdjle (i) eolkc oGl das qic


mailto:mahdifakhar53@gmail.com
https://jmums.mazums.ac.ir/article-1-20280-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

ulilSem g a2 lis (lus pls

slacssie pla balin b oo 5 Sl i
N OTples o ol 5 Sy e I Sl 1l (530
(OLS o 2l sl Sl 503 s g L 50 58 )
534S Cnal 53T FaSi b e &K LpalslsST
Sy oS 5 LS gsss 5 s OT S5
TERSVIPRCTYE WA S5 (R W NI P PPy IRE pEpI
S 55 el e 55 05,800 5o 68
S5k ol Sl Ky chla.ﬂ,'lj 039 &S i
O3S slaly ol 588 e ol = Acantho-Podia 45
ST a5 S e il b S S e
= 055 LT Jlwsl 53 5 S oo aral
S5 pslie pp eSOl 1B O e slad she
OT o3Il Jlob b Ly &5 5 3 55 g o gime 25
93 03525 G115 CaeS il 09 S WY
(oS 55 S oot el s 5leY
0S5 o ol Ses 5 AB o 05 5 A I e
Voo gl aS(CnS skl s 4N 5 sl Olo b
s o JSKs Jake ) 4 pl oS O35 oy
Lol ol 55 sl S nslan 53 o)l s o
PPl LT 505 0dge 5 1) age A debul
&ﬁj;)\JWJ;asﬁfcjjﬁwth
Bl 5 o oS ol b s p oS5 ] L oSS
Ul g r a3 5 3L ST wlin 518 STl s
5 S 53L GEle gl 8 (T Sl Sl
ol o Oslas 53 Vsmne oy oty o BSTT
d\fxfoaml)afl.?w SSUsys C_.:J\deﬁi) > g
iz g Ldls il S eobul b b
5 a0l B0 cLaalslSTL 5 o sla ulas Sz
)L i o Ve L saBST (Sl sae 4 Sl s
Olgie i S o i 5 cwdS G s &S S-0T
Lsu;wé\f)b;g:‘ I s Sk ped Jome o ,58
ol oo L1550 (Ll 136 0ke 5 155 skews 8
5 Lol T T Caliiee glasi S 5Lizil 55555 (61 5

Ll 5 e ST 8 aS Bl 4y ay olise i/

doddo
Sy 5 ST a5 elisesi ) S
ol il 4 815 K ale e axaly s oS Sl
3 parN olisesis) i 53 6hols 4l S
P 33 4 4l &S ol (Ab o Bl 2l lise 55
e (ke p 3) S5 (Gl p 2S5 85 5
C535$55 Nhshgr o3 35 (S5 laos Ll
el S i U5 8 D g o3 PO s 5
39433 0T oo 505 S P Y2 lpss5 5 sb
5ol ls 4 oDl g Bl (0 03 SCaYr B AY
et (Dl o Caw LB Sle SIy3 gol-
S s (5,45 s ¢ s ST ey g
US4 n 3505 3 g s 5 ey 5T 42
S o il gt U by 535 sl b5 8
5 S b gL Y S ol 4 813
a il ¢S5y e S abll |y atas ol bl Jsdse
(S IS s Pz o aistly ST Oy 4 sl
W3 & Sy ot 45 ol 5 i b SSTIE O dl
lodaT g (ot 6,58 g bsdae slaeSTi
P S A S5l oa L eSTSU ol J b
306 S slaeST3l - bl s S es eSS
6&\?}6}§E)5J§4{J§3\%§(},(5)4})‘3
O -See V=Y e OT o3l 9555 s 0> (6 3o
b S b Cshe g elise s8] (51 o0
ﬂ!ww\idz&\gs\}\)sjﬁ.e«f@l
Ot Fa T S o s slisnss o) S ie slou]
SOl S 03 JT (gl Blazad 3 55 5
S os 4 S 55,5 LVl 0 Bl
o3l ey 5o ST s (Sl m debs Lal,5 s
3 U 0581 B Clale 5 gy comlie glos
S b 5 (it S ol 25l S
oo L 0L O s (pl pls 3 b o 55585 5
o St Sl LS W3 5 g ekis St B 5

Soloms 5 4y (ba o g takes S g lapllil 5 Lo sl

90 1€ 1 133 ¢ PIIC a)Laib «@)lg2 § (i 0)03

ohsjle Ak} eole oGRSl alas


https://jmums.mazums.ac.ir/article-1-20280-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

Jw @ Sodns ghlay bla )3 oubosgsy) § boslBST (JeSgs (2wt

AL bl 2y Sa e 5 (TYM) e 5 jans
Lo (gl 8 e 4 0k OIS 51 ST L
Sles ya ol CiS glacd CLJ s oslizal CiS
Lﬂjjj)ﬁjxugﬂlsl;éup):\"?
e S35 5 Ay )8 sy K
Lselsls T Slo 55 35 O Fr i 7 5 2 8
338 Sl celud® VY C a8 jlas
o S s el b LalstST il s g 5 & 0
o ade e 3 e 3 g0d g Olg) Ql}:ajc}.bj
9oL Ohlay Ll slads soi SIDNA | el
N Lol S Tl —p 3 IS = Ji5 2
oAbl ol Cgr ol ol 2 W DNA e
sy pn lakes .g;_éJleJ_éuLi:_.u\ 3,5+ PCR
ol L 5 Jsara PCR 5 S0 255 Lo
lsos94 6l SSU IRNA s ol 5
9 (Forward, 5-GAG AAG GCG CCT GAG AGA T-3")
s (Revers, 5-ATG GGA GCA AAC TCG CAG A-3")
L slslST 185 RNA sl -
5 (Forward, 5-GGCCCAGATCGTTTACCGTGAA-3')
(Revers, 5-TCTCACAAGCTGCTAGGGAGTCA-3'")
V0 5,8 U5 5 eslial L PCR J guamee ks 255
s e lb i a5 L 5 a s oSS oo
b e s 153 s un JSS1 (Ladder)
&S Sose > LéekisDPYVF 4 ;3 PCR I fol-
SLedbl i o> Sl S O+ LgalslST I Josl L
3 YF 3 SPSS l5sle 5 5 eslizal L ekl Cwsay

W25 855 T s 5 a2 350 55 58 09037

axdl
Bl 55 o 5 S S 53 Yo Vaslllas ol 5>
5 G ailaie 55 (Lo )3 ¥A/A) LAY Ol opl 5l &S
A3y Sl slwsy Gble )3 (Aoys £4/Y) LAY
AAwd;ﬁ)dbva:)ys}wd;vf
M ES e 513151 (o3 OF/Y) a5 Vs 5 Jle

L sl sl o (ol 8 oaiDle laeeilSCa
23 Lol 5 ol g 38 3 D\l okas oS ol 4y 4
30 &S Sl 0dd pll BAL wbe (555 51 5558
O Sk Olles 60 Sl (Ses 5 Sl oS
S35 Ol b aw aslae ol 5 LBl 4xils of jan
4 & St Ol slay el I 5503 55 15 SIS 55 0!

2081 Sy 01y le Sl ol Ol g 55 Jn

L b9, 9 g0
VP olo e glitnl 31 alaieo = s 5 anlllan
L o s o85St 5130 (555 2 VP2 Y sl 5 OLL G
amw\fm;@gja}néuar¢g¢bb
Wb B il el Ol bl S e
o i e Al 3 2SS o eI
A ly ab g e a3 (L @ De 5 (S
als glads sas y3 lise sy I glulis Cogr
0 OT (55T o 5 pies 528 S ok
ods (55T SlapY 28 8 O g LS
e Sl LS e 535 PSS S 3
L 1y 4 pas 31 (6 lie Il ol s goi 1 5 28
PGP PP SRERU JUV INC SR P
Jj_m‘-}_;b):oua\:@:db&}j:mf.xiwj%
53 bes 5 S oS b s adliS ads Yo Sess
oY 5 og;&z})rﬂ,&wuv@udt
i 3 85T Db i3 51 o Jel
a5 gl S5 (ol cpps pranl WS 61
Lo S s ¢Sast Sl am 5038 6l b g 28
ol 03 s (6 e TS LanS 85 5l oslil
LalslT S 5 gy gl 5l i o ctolllas
e e HLST i8S Laa s Lds (glaass gl
4705 VY Sodedss cdws y3Y/0 (Non-nutrient agar)
O Is g (ysbaie ol (gl i esls i el
500d BLAINNA Lo 4 Ofyles Ll 1 25 S
o slas 58 5 S Lo 1 2y Sa Y0 Olje

1Eo 10 113 « PRIC o)Laid «@)lg2 § (w 0)93

ohsjls Al el sEibil dlas (%


https://jmums.mazums.ac.ir/article-1-20280-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

ulilSem g a2 lis (lus pls

23m) (Vo jles Jdor) ks St s si o S
s adbais 53 (o) Y0 /F) L8V aS () o leis
sy Gblie 53 (o3 #4/0) ,5V8 5 (bl)
LallST ) p Lati god 31 oIS e J g Aizils &5 58

M NC PC PS PS PS PS PS

500

214

s i e o IT i Glad sai 1 ool (slakil 1) oo 9
b polisos8 s & gad)uiin J 28 =PC "o 45503 =PS . S )L =M
Ghis OT) gite J 25 =NC .(MN 243135 s 25 0 lad

- .
L rlisesis Cogie G5l ol allan mls
5305 0L (e )V V) JsSse osy 3l enlizul
oy S Ole (5,15 ae SOt ax B ol anllles

S Y i ool 3l aS W ST (Asys FY/A)
L e Bl 51 kin g Ol g 3 S Lo 20
a5 S JBld (g1l andllan 5550 31 31 s ys Ve
©ols s (o )5 YV/Y) L8V (hiles s oL e
hls Lagd (Ao y3V 1 /0) L&YY WS35 o s 48 e
PIO) ;8\ Aoy Sa b g S Ll Dlsd g
(A3 VYY) L8 VY Liles o5 5 syl Lead (Ao s
Y sy bl g a,w JU S g3 s
Ll b 5 g 48 Cadle anpp Ghyls (dep 5 YP/A)
Loy SlilesT 0o e ar 5 LI i 3
il tm 5 B 5 el el T
5o b rlissid Solen 4 M Sl adllln o
P>+ /+0) il (613 gme iyl 5 S Jomn 5 ui=
e Bl bl 5 e 46w Oz AL @D L
= 0 () oyl Jgum) (P<a/r)) iils (6yls
Do ek 5T 6855 Slaassa g 5Ky Koo
Glals 55 Lls & ga5 o) g, diz Obile 5 4 leS
bl i o Slays (il ST L 5 Clilug
a3 A Jole lise i KU1 (s S
5,55 odalive LololST 5 wlise 458 (61 1 Coie & gas
thngngyhuaﬁ\ﬂ\ S aadlas ol s
A2 SIPCR gy 5l eslemal b (o ;3VV/F) 4 5ad YY

S 303 Sla e o g 1 2o Ol G315 1) osled s

s S PCR 515

Sl Cote o 3l 50 sluns andllan 3 50 350 g0 Slkad s e
PCR s S & (4o39) sliss
. (F/F) ) \Y <Y. o
Y OV/E) ¥ Y Fe-vy
i lasd
= = Y (FV/A) NN \YY Fe-F\
¥ /o)y Yo >4,
"~ o OV A 3 e
i i <AV
s L ¥ )Y X2 o5
- ¥ WAV A ) o
. ;
o - ¥ (A28 Yy [595)
\ (ke 2 g b Sl e
. [(7A2A] ARl Ll c’;
\ [OX A [
s s /Y j
Y OA)Y \Al ng&,qiﬂ
v 3ok s 5y Ll 838
s u‘"‘ lAtd A4 v O\/F) Y o

qv 1€ 1 133 ¢ PIIC a)Laib «@)lg2 § (i 0)03

ohsjle Ak} eole oGRSl alas


https://jmums.mazums.ac.ir/article-1-20280-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

Jw @ Sodns ghlay bla )3 oubosgsy) § boslBST (JeSgs (2wt

Lol e a5 8 8 Sy g 53 s ol S
P</2V) 4, 2l oo o (613 gme Lol 5
odalin o jlise i) (Solo b (P<e/e V) Ll w85
Y S sbas ;a5 Y Slaailas ool ys s
asdlls oyl 53 Lo Sz PCR ig, L (Ao )2V V/F)
8 B st 3sge 5 e Oy S sleg V
SIS B 53 i 4 Mase olga g3 ) 4 IS o
s pl5 Lishe pnsp sl (VYY) 08
Yww,;«.{x;l;cga\m;,ﬁyu:,m&”
o ghe a e (o p5 YY) L& BV o 4 &S SCie i3
Y e iy a3 F/Y) 8 ¢ el
3OSl OLas |y e 5 ‘_,‘Lf/u}é}f(:\}_I C sie
ﬁk&\)&h)ijgdhﬂwﬁvﬁs
b sl plamil (5l 53 o 4y &S S 13l 595
313 0L Cmaz o s 03 1) i Ao p3 T/
Lol e Sledbs)
OS5l bl 53 YoXY Jlw s (glantlas |5
YN e 5109)AS Lol OS5 s plo by
5SS se s b (Ao ya ¥9/Y) 500 0 BAL & 5as
2Vl s 8 3 e LpalilS s gy i
el olo 4 BAL a0 s 1 osliul bl asdlls
Walochnik asilas 5.5 8" o 5t 1y JKI 8L eils
g e HIV 5 51 a8 gl 31 51 (Y v AL, SCes
3G 0l (ol 5 5Lad 1 8 C T Sl Lo
ONAE C3L T2 (595 b LaalslSTwOT BAL & 5ai
Sl el Cglin J_:J.m_: 3 Olid ol anlllas
33 o=l 08 oladl Jlaz ¢ Sl g3 ) 5 o (L
g 355 o a2l 5 s 2L ST 65l
GbLie )3 030 ey Jow a5 5 5l 3l oL Ll
235 g g 55 a3l se B Sl Bl ) ST
(o ilesn s Olley 512,50 ¥ gl S ol & e 57 L
o ol ply s g (el 5 obd) laes (olos 1l
wle 5 Il ml Cond s Sl Olylay sy oo L5

Slaglen b g (el g I 5lrs Ooley L

Lol Cbll s gy i Sl g8 ) 4 Dl 5 o i
odalive JLw FA=F+ w0, 8 53 gl p cp it
3 i b 45 (55 4l L s ol
ol SVl 5 SLay5S (gay o (Y4 YY) 0 Kes
o388 Goles 4 513 Ml )50 55 Lis 5 0l
(JLa A 13) OBl i 55 153 535 8 8 &) 50
ol 0L i (Jlw WA VL) 0YLE 5 4 o
NN Cillas
S 2 (YY) 0L 5 Ob ylises 457 (glantllas
a5 il 3,5 g8 rla Ok sles 53 (552 Ol
035 dl &0 VL w055 5332l o 5 s oS
Sl gy 2 (Y0YY) 01,0 5 SN &S (glandllas
R 3 Nl bl Ol Ol 53 for 4y 57 St
Loenls 5158 dlwdr VL o 8 5o 1) el
O Mol Jlazt 3y 50 53 0 sl s Lo andlas
ol e L1 ol aallas 55 5 e b (golew
aS(YYY) O 5 (NS amllles L oS i ol
Ol 53 o as &S S ie 5 31 Lol glad sai (53 5
dé),ﬂuwpﬁrﬁpﬁoucwguf
Slods 8 300 gy 2 (VoY) 0L Ken 5
OFAN,15 GLk 00 Ol 55 mSbise ) 4 Dl
0Lt by 5 S e d 55 aS glaallas L Ll
i G GOl BLS ) A el Y YLK
Ol 0T slacde 5l uls o8 ud o> (g)lew 4 Ml
HLA (i 33 53 0b o 5 a0 go )y 38 oM 4
V)5 S o Lil o b 5 g Ly slals sl (oS
rlisesis Cosie jasis 53 2l Wl o S
Slllae Gl A2l o 5 Ll S e (Sladd
4y oS s OISR L OIS 5 B 8 g0
DS o A e el g b8 S st el
5 NS4S glanlllan Gl (0l 035 4 (SDle
33 Je ao S S sl 30 65y o (Y0YY) O,
Sols Jals 5 5 4b g 35 il plowil Ol Dle

()3 g i b agarlge sl 31 o 03 @BDe (0 5 A

1€ 10 133 ¢ PIIC a)Laid «@)lg2 § ¢ 0)03

ohsjls Ak} eolc oGSl alas qA


https://jmums.mazums.ac.ir/article-1-20280-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

ulilSem g a2 lis (lus pls

398 (o DL (Sl s Sl s 5T
o 3 ErS a5 LSS el ey S
.Ll:-a.x_ufr_m sl sl eslail 5 Hlews Lol sdoes
45305 03 ga pReh g o ys /0 551,80 ke
DN el sis) 5 LalslTT 8L uils clals

Sl dal g

S 5wl
3,8 LU I i ol addlas
oolact a0 IS AS L (S ki |1 13
¢ s—ls o&_2315 IR MAZUMS REC.1402.17524
prmme Cglee Sl a5 o el 01550 Sy
ol o Salam 5 4 055l (ST ke oK
o QLS Sl i o 33,8 o (5 Sl b
) 02 GoLSRer Sz il Dl g Sl S

.JJJ?@@‘JJ.Q)JQ’Smjjﬁ

References
1. Zhang X, Xu L, Wang L, Liu S, Li J, Wang X.

Bronchopulmonary infection with Lophomonas
blattarum: a case report and literature review.
J Int Med Res 2011; 39(3): 944-949.

2. Taheri A, Fakhar M, Sharifpour A,
Banimostafavi E, SafaNavaei S, Abedi S,
et al. Imaging patterns of Lophomonas
blattarum infection in the respiratory tract: a
registry-based analysis. BMC Infect Dis
2024; 24(1): 267.

3. Fakhar M, Safanavaei S, Nakhaei M,
Esmaeili S, Banimostafavi ES, Spahbodi F,
et al. Molecular evidence of upper and lower
respiratory infection due to Lophomonas in a
post-kidney transplantation patient. Clin Case
Rep 2022; 10(2): e05492.

4. Fakhar M, Sharifpour A, Nakhaei M,

Banimostafavi E, Ghasemi M, Abedian Kenari

0335 Al olas cpl Dl 5 me 5> Slas )
Obloas adgo 4 Ol 5 y395 St f sos
S Jor il (e O35 Lls s 0 sl g0 58
a5 LAl e Ollew Gl 5 golail L 51 lakid
Lyl T ] 55 Lol (Gl g 1 oS pmn > 45
5152 00T 53 bpelilST S cpl g dr 5 g oS g 1)
I eyls Susy 5 ity e STl s
1 e odaliie |51 Ll 45 i 55 il anlllas
LS 4 god o5 o2 g 50l o ey o 4
W}\;ﬁ;ﬁsa\g,upNNALﬂmJ“u
5035 Jom S5 mb p e 03 1y e s 3 Ll IS
) o 5 LS (61 0T ey 1 55k e 1 e
xSV s e oslinal bpelilST Lainis (5 luaS

2ol 005 (o lg o8 s 4 Bl G5ad ()
J_za)MS« &:A-M"J:.GJ.Lﬁ‘ u)b C.a.:-uhl bjﬂbL(/.ua_?r..:J

4 9034 e Hlaw 45 (63058 5o st 5l

S, et al. Lophomonas and lophomoniasis. 1%
ed. Gorgan: Norouzi; 2021.

5. Fallahi MJ, Mirdamadi A, Moghadami M.
Pulmonary tuberculosis seasonality survey in
Fars Province, South of Iran. Shiraz E-Med J
2019; 20(9): e86348.

6. Muenchhoff M, Goulder PJR. Sex
Differences in Pediatric Infectious Diseases.
J Infect Dis 2014; 209 Suppl 3(Suppl 3):
S120-126.

7. Bernin H, Lotter H. Sex Bias in the Outcome
of Human Tropical Infectious Diseases:
Influence of Steroid Hormones. J Infect Dis
2014; 209 Suppl 3: S107-113.

8. Shi Y, LiL, Liao Y, Li X, Huang X, Liu J, et
al. Diagnosis and treatment of Lophomonas
blattarum infection in 26 patients with

bacterial pneumonia. Zhongguo Ji Sheng

qq 1€ 1 133 ¢ PIIC a)Laib «@)lg2 § (i 0)03

ohsjle Ak} eole oGRSl alas


https://jmums.mazums.ac.ir/article-1-20280-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

Jw @ Sodns ghlay bla )3 oubosgsy) § boslBST (JeSgs (2wt

10.

11.

12.

13.

Chong Xue Yu Ji Sheng Chong Bing Za Zhi
(Chinese journal of parasitology & parasitic
diseases) 2007; 25(5): 430-431.

. Verma S, Verma G, Singh DV, Mokta J,

Negi RS, Jhobta A, et al. Dual infection with
pulmonary tuberculosis and Lophomonas
blattarum in India. Int J Tuberc Lung Dis
2015; 19(3): 368-369.

Thakur C, Verma S, Negi R, Kumar V,
Gupta S, Sharma V. Lophomonas blattarum
co-infection in a patient with multidrug-
resistant tuberculosis. Int J Tuberc Lung Dis
2017; 21(10): 1185-1187. PMID: 28911366.
Ziaei Hezarjaribi H, Taghavi M, Fakhar M,
Gholami S. Direct diagnosis of Trichomonas
vaginalis infection on archived pap smears
using Nested PCR. Acta Cytol 2015; 59(1):
104-108.

Nakhaei M, Fakhar M, Sharifpour A, Ziaei
Hezarjaribi H, Banimostafavi ES, Nazar E.
Global Status of Emerging Lophomonas
Infection: A Systematic Review of Reported
Cases (1993-2020). Interdiscip Perspect Infect
Dis 2022; 2022: 3155845.

Mokhtarian K, Taghipour S, Nakhaei M,
Taheri A, Sharifpour A, Fakhar M, et al.
Molecular Evidence of Emerged Pulmonary
Lophomoniasis due to  Lophomonas

blattarum among Hospitalized Patients in

14.

15.

16.

17.

Southwestern Iran: A National Registry-
Based Study. Interdiscip Perspect Infect Dis
2022; 2022: 6292823.

Kalani H, Pangh A, Nakhaei M, Hezarjaribi
HZ, Fakhar M, Sharifpour A, et al. High
Occurrence  of Emerged Lophomonas
Infection among Patients Suspected of
Having Pulmonary Tuberculosis: In-House
PCR-Based Evidence. Interdiscip Perspect
Infect Dis 2022; 2022: 2742164.

Taheri A, Fakhar M, Nakhaei M, Banimostafavi
ES, Masiha F, Ghaffari J, et al. First molecular
approach to diagnose paediatric pulmonary
lophomoniasis: A case series. Respirol Case
Rep 2022; 10(5): e0943.

Saberi R, Nakhaei M, Fakhar M, Zarrinfar H,
Sharifpour A, Hezarjaribi HZ. Molecular
identification and genotyping of Acanthamoeba
spp., in bronchoalveolar lavage fluid from
immunocompetent patients with chronic
respiratory disorders (CRD). Parasitology
Research 2022; 121(10): 3013-3017.
Walochnik J, Aichelburg A, Assadian O,
Steuer A, Visvesvara G, Vetter N, Aspock H.
Granulomatous amoebic encephalitis caused
by Acanthamoeba amoebae of genotype T2
in a human immunodeficiency virus-negative
patient. Journal of Clinical Microbiology
2008; 46(1): 338-340.

1€ 10 133 ¢ PIIC a)Laid «@)lg2 § ¢ 0)03

ohsjls Ak} eole oGRSl alas loo


https://jmums.mazums.ac.ir/article-1-20280-en.html
http://www.tcpdf.org

