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UrifWI tl8 

~I 'L I 'l <V '1 0 liJ 9J 0' <V o'.d liJ 9J':' 'l 9J '" 
Blastocystis sp, !IJ'W ~IJ'j ~1'1CJ11 wn b'ff'IJtJ~lJ'\..fl'WU1:'1~'ff1'11'V1'\"lU L~'VIl b1:'1fl !!lJ'il~mlt1nU 

" .
fl1'j'\"lUfl1'j~~!9ftJ Blastocystis sp.h-.llJ'Y1:lVlll'W 1'I-Jfl11 100 tllll!!ftl ni1~ i~ihhtJll1J1tJ!fitiltlUfl1'j 

" " 
ntJ hfl 'IJtJ~!9ftJ Blastocystis sp. fll'j~~!9ftJtJ1'il'Vh '1 t1!f1~tJ1'\1U'VI1~ 'j ~UU'VI1~!~hJ tJl'\1U~l~'1• . ". 
'\1~ tJ tl~iitJ1 fl1 'j ri1'W ~Yiii tllfl1'j tll 'il'\"lUtJlfl U!!U U! fftlU!Q tlU'\"l~'W '\1 ~tJ!~ tJi'~n'1 ~ 'ill fl fl1 'j Yi hh 

'" ,.. 'iI r 'iI 

11'1~1Gln1~u '1~ ntJ '1 t1!f1~ tll flU rl til! 'j ~ '1 U~~~!9ftJ vh '1 t1!t1'W Yi 1:'1:::11:'1 tI'IJ tJ~ ~~~ !9ftJ '1 Ufll'j i'UflU 
'" '" 

<V .d 9J.ok 9J <V liJ 9J'" 9J"" 11 .1 "j
'jflm'VIiJfll'1tJ~ CJ1~'fftJ~fl1:'1tJ~flU b~mlt1~1'Wfl1'j1'1'j1'il'\"lUfjl'1~!Gl1tJ Blastocystis sp. lllfl'IJ'W!'jtJtJ'1 1'W 

" " tl'il~'I1'Wu ~'ltJ1'iliif!11lJ!t1'W '1111~11iiflll!!'\"l'im~ 'Olt1'IJtJ~!9ftJ Blastocystis sp. tJtJfl '1 iJmh~'j1~!~1 
~ J'.c9 d Q.I rI ~ 0 ~ .d iJ.c:. d Q.I d 

fll'j Mfl1:l1U 'il~lJ 11'1 Q11 'j ~ 'ff ~fl !'\"ltJ'Vllfl1 'jftfl1:l1fl11lJ'l1fl'VI!! 'VI 'il'j ~ 'IJtJ~ Blastocystis sp. '1 'W!~ fl'W fl!'j tI'W 
" 'iI I ", I" 

i U 'VI flfl nfllfl 'IJ tJ ~ iJ 'j ~! 'VIffl 'VI tI !!1:'1~ VI lfll'j ~fl1:ll'l'nv'W~tJ tll'IJtJ ~!9ftJ!~tJ~fl1:l1 fl1 'j 'j ~ 1J1~ 'IJ tJ~!9ftJ Yi ~ tJ 
q '" 

" 
til i 'W iJ'j ~!'VIftl 'VI tI~tJ '1 iJ 1 ~ tI i U fll'j~fl1:l1tl!! 'j flU '1~VI lfll 'j ~U 1 '0 rimnu tJ 'il '0 U ~ 'illfltJfl!1 tlU 

q • 

" " r1~'\1lJ~ 1,909 'jlt1 i'W 7 ~~'\1'!~'1'W 6 fI1fl'IJtJ~iJ'j~!'VIffl'V1t1 'illfltJ'WI'1'j1'iliiJ'il\1t1hfl11'jirl'1'1'W~11~ 
V ~d ~d qd 

~1t11li simple smear 1li formalin ethyl-acetate concentration 1li Boeck and Drbohlav's Locke

" " " Egg-Serum (LES) medium culture l!1:'1~i15 Harada mori culture '\"lU~~~!9ftJiJ'jirl'1iU~11~r1~iru . . 
~lU1U 713 'jltl (37.3%) 1~tliJ'jirI'1Yiii~I'1'jlfl11lJ'l1fl~~Yi~~fitJ Blastocystis sp. (33.1%) 

"" . 
UtJfl 'illfl U V~'\"lU 11~\91'j lfl1'j ~~!9ftJ11 'j irl'1 i 'W !!~m::fI1f! V~!!1'1 fl~ l~tlU '111 tll 'il!.wtJ~ lllfl 'Olfl~fl1:l ru ~ 

f1n11'j~!'VIft iJldftui'VItll 'ff'IJ~fl1:lru~ 1Wl'Wli'j'jlJ 'j1lJfi~ tl'O~m'Y~fllJ!!1:'1~!ff'jWiYfi'il i15fll'jiiJ'O\1t1~ii
'" q ~ . . " 
iJ'j ~ ir'VIll fI1'\"l! t1U!f! ~tJ~ iJtJYi ~l~ty '1 U flU ~u 1'01 'jfliJ 'j irl'1 i U ~ 1 '1 ~ flU~fl1:l1U~~ '1~Vllfll'j 

!iJ~tl1J!YitlUfl11lJl1'1'Wfl1'jiiJ'il\1tlhfll11'j 11'1~1~1tli15 simple smear i15 formalin ethyl-acetate 

concentration !!1:'1~i15 LES culture '\"lU11i15 LES medium culture it1rl1:'1fl1'jiiJ'O\1t1~~~~ (83.1%) 

~ ... lo<::i d Q.I jJ CIteS. q.d, <r d j}q 

!lJ~HlJ'jtlU!'VItlUflUfll'jI'1'j1'il~1tl1li concentration (27.9%) !!1:'1~1li simple smear (29.0%) ~~tllJ~l'1~ 

,: ~ QCI, cv 'j) Clod , ~ 'j) d I

!'lftJ(l~ 53.6% 'ffllll'j(l1'1'j1'il1U'O\wl~ 1~tl1li LES medium culture !'Vll'W'W l!'ff~~'1'\1!'\1U11fl1'j 
Q Q Q.I 9J qd " 
1U'il'iW~1tl1li simple smear '1~!Yl tI~'\"ltJ~tJfll'jI'1'j 1'O~~mtJ~flU~~!9ftJ 111'j 11'1~1 i U ~11~ 

" " 
UtJfl'OlflU ~i~tlV~l~-WWlUli15fluiiJ'il\1tlfl1'j~~!9ftJ Blastocystis sp. ~1Vi15 Polymerase chain 

'" 
reaction (peR) 1~Vfl1'j!~lJ~1'W1'Wri1'W'lJtJ\lV'W small-subunit ribosomal DNA (SSU rDNA) ~~ 

'\"lU11'ffl111'j m~lJfl11lJ11 i'W fll'j iiJ '0 \1Vhfll~ (20.6%) !rltJ!iJ~ VU!Yi V1JtlUflUI'1'j1'il~1t1i15 

• " 
til metronidazole 'IJtJ~!9ftJ Blastocystis sp. '1'W11'j~!'VIft'1'V1tl~tJ liJ 
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Abstract 


Blastocystis sp. is one of the most common intestinal protozoa of human and animals 

worldwide. Despite being first described in humans about 100 years ago, questions regarding the 

pathogenicity of Blastocystis sp. remain unclear. The public health significance of Blastocystis 

infections has increased in the last decade. The infections can cause various gastrointestinal 

symptoms. Blastocystis sp. has been found in asymptomatic, acute symptomatic and chronic 

symptomatic individuals. Because Blastocystis infections do not cause serious symptoms. The 

appropriate treatments are usually ignored resulting in the parasite spread and drug resistance. 

This study aimed to determine the drug resistance genes of the Blastocystis sp. In this first-year 

study, we studied intestinal parasitic infections among 1,909 school students in 16 schools in 7 

province in 6 regions of Thailand, including Ang Thong, Nakhonratchasima, Khonkaen, Nan, 

Chonburi, Kanchanaburi and Pathalung which is located in the Central, Northeastern, Northern, 

Eastern, Western, and Southern of Thailand. Our study showed that 37.3% of the student harbored 

at least one intestinal parasite. The most common parasites found in this study were Blastocystis 

sp. (33.1 %). Moreover, we found that the infection rates of intestinal parasite infections in each 

region of Thailand were different. The reasons for this difference may be directly related to the 

specific geographic characteristics, as well as to ecological, sanitary, socioeconomic, and cultural 

factors. Effective diagnosis aids a better surveillance of the intestinal parasitic infections. The 

highest sensitivity for the detection of protozoa increases by LES medium culture (83.1%), 

compared to fOimalin-ether acetate concentration (27.9%) and simple smear (28.9%) technique. 

Our results showed that 53.6% of the protozoan-infected patients were diagnosed only by the LES 

medium culture, but not by the simple smear and concentration techniques. Our data suggest that 

the simple smear technique is insufficiently sensitive to be used alone for screening parasites. We 

also developed Polymerase chain reaction (PCR) of small-subunit ribosomal DNA (SSU rDNA) 

for Blasocystis diagnosis. We found that PCR method could increase the sensitivity (20.6%) for 

diagnosis of Blasocystis infection compared to the simple smear (2.7%) and concentration 

technique (5.7%). Now, we cultured and isolated Blastocystis protozoa from feces collected from 

students in all regions of Thailand. We also extracted DNA from the protozoa for further study. 

Analysis of available database and study of Blastocystis genome are under investigated for 

candidate gene selection for the further study. 
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fl11')J'll'f)'UtJ..:J f)1';j ~~I~mh'ffl'l 'hmri')Juf)!1 tJ'U l~tJ!Wf)l'll')JIVlf'fIl"::;mtJ 20
. " . . 
" " fl11:JJ'l1f)'UtJ..:J f)1';j~~I~m.hffl'l'UtJ..:JUf)!1 tJ'U ~111 'U f)l'll:JJ'll'iJ ~'UtJ..:J l~tJ 21 


i'UII~"::;~nd'~ 


" " ftmJru::;f)1';j~~I~tJ'iJ:JJfi''U'UtJ..:JI~m.hffl'l i 'U Uf)!1'UtJ~1'U1'U 1,909 ';j1tJ 22 


~ 111'U f)\9i'1tJf)1';j I'l ';j 1 'il1 iJ 'illt tJ'Vl Nlh ff1'l1'Vl tJ1 


" f)1';j~mJl!1l1tJ1JIl1tJ1J1~f)1HnJ'il1iJ'illttJ!~tJ11l';j 11'li1 23 


" 
f)1';j11l1 tJ1JIl1tJ1JflJ1')J' 1 1'Uf)1';j1iJ'illttJf)l';i~~I~tJ Blastocystis sp. 25 


V ..::::...:::.s~.d, .Qd 

~1tJ11i Simple smear 11i formalin ethyl acetate concentration 1I,,::;11i peR 
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~'WVi Vi,yh f1l'.i ~tlEJ11 'W ll~" :;illf1 '\l tl~lh:;!'Vlfl'l 'Vl tJ 17 

o 'lJ <!I" t.1 t '" 'lJ """" Venn diagram Hff'fl~~l'Wl'W~ml~'VnH'lftl 1'L1'.i I'flCJfl'fllVTIi Simple smear 24 

~d ~Q 

lli fonnalin ethyl acetate concentration Hm:lli Boeck and Drbohlav's 

Locke-Egg Serum (LES) culture 

'lJ """" N"tl1'.i'fl'.il~'Y11 SSU rDNA '\ltl~ Blastoeystis sp. fllVlli PCR 26 
o 31 ~ 'JIoQ,d, " 

Venn diagram Hff'fl~~l'Wl'W~'fI'.il~'W'lJl'lftl Blastoeystis sp. 'fllVlli 26 
Clod .c:u::t 

Simple smear lli fonnalin ethyl acetate concentration Hr1:;lli PCR 
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1J'tlUl 

, 
D fl11tJth~ruHl1:ditJl6ijel~ifru't11

• u u 

p • 

Blastocystis hominis ir'-J l1il 'lfhh i~~'.J'Yi~ fl ri'm'l '1/1 'l11i ul'i'U'Vllll'Vl 1 '-J fll~ ~i1'-J 'ffll'l1I'.l'UV,:j 
". I I 

fl1 ~ ~ fl~ h fl t.l ~ ~ l~::: oj 1,:j ir'-J ~11 '-J Vi 'ff'-J 1 ~ ~ml11 '-J 'lf1,:j l1ifi ff'UuVi Hl'-J 111 i ~tJ'W 'U ilf1V1l1'~fl~ mfll~ 
I lrl9J QI ~ 

• 
d j.J ~ 

P 
Q.IQ.J 

t.l~~1~:::~1,:j !~ ll~:::tJ,:j'W'Umfll~V'-J'l Vfl'l1mfl'l1~ltJ U'-J1'VlNfllnflfll~~~1~'W'U~'ll'V B. hominis tJ\I 
p • 

l1ii~~ ~'-J ~~~~GJfVlll\l';i ltJ'l11fll1iiimfll';i II 'W'Vlvm ~ l1i1l1' fll';i 1'mn lll'i~1'l1 1''U~thtJViiimfll';i 
~ ~ 

0'1 'JI ... i '1 'JI .1 "'>'" & 'I 'JI... '" "" i "'>ll'W'VltJ 'I1fll';i';iflfll ~tJ 'll'tJllJt]'ll'1'-J::: metronidazole CJf\l !'ll'~fllllll'Ufl'Vl~';itJfl'llH~V'-JllV ';i'Ufl U~::: 

i. 1 i'" "'>, & '" '1 v J' I ,

lJ';i ~CJf1111\l'll''-J~~'ll''-J Giardia lamblia U~::: Entamoeba histolytica C)f\lllfll';i t'll'tJ1'-JVtJl\lU'W';i'l1~ltJ 
p p 

m'-J1'-J 'l1 ~ 1tJii'UU 1'-J 11 ~ ~1J'-J 1~~ ';i ltJ,:j 1'-J fll';i $iVtJ1'll'iJ~ iJ~i1'-J ~ l'-J 1'-J 1Jlfll'-JU'Ufl Vi i1 tJl'i l,:j"l U~::: 
'1 i- 1 i '" i I d v... II) 0'!'-J lJ';i ~C)f1 Giardia lamblia U~::: Entamoeba histolytica ~tJ'W'U1l~fltJ1'UV,:jfl'UIV'U !C)fll 

p P 
£do QI ..::::s ~ 

pyruvate:ferredoxin oxidoreductase (PFO) II~::: ferredoxin (Fd) '-JVfl~lfl'-J tJ,:jll';iltJ,:jl'-Jfll';i~VtJ1 
)J , iI " 

v"'> "I '1'" '" I ... 1 'JI"'> "I , _ 1 '" ...
metronidazole 1'-JN~~~'ll'V B. hominis !'UfJ~';il'VlU~fl~Nfl'U 'UN~~~'ll'VII~~:::lJ';i:::~'Vlff 'UVfl~lfl'-J tJ,:j

~ ~ 

II) ",' II) "I 
p 

"I 
p 

v"'>... ~ 0 ~ 
!llmltJ,:jl'Ufl~ !fl'UV,:jfll';i~VtJ1 metronidazole 'UV\lI'll'V B. hominis flW:::N1~tJ~,:j~:::'Vllfll';inflfll.. 

,J,J II) ~ ",,J & 
ml11'll'fl'U~Nfl1';i~VtJl'IJV\lI'll'fJ B. hominis '1'UtJ';i:::I'Vlf!' !'VltJ 1I~:::f!'flllltJ'U~fJtJl'IJV,:j B. hominis C)f,:j~:::• 
~tJ';i::: itJ'll'"rI~fltll'UII'U 1'Vll,:j1'-J fll';i 11\1I1N'U fln l'flEll ~~~I~fJ II~::: 1l,:j liN '-J t1 fJ,:j n'-JII'Wi ';i:::lll~'IJ tJ,:j 
" 

~ 

IGJftJl'itJ'tJ 

.. 
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1) " fYflfJ1m1lJ9ffl'IJ~\llqf~ Blastocystis hominis 'IJ~\lmhJI'i"weh\l'lJ':i::;9f1m,rfl (~V'I.J i'W u9i ,,::;• • 
~\I,\'1'111'U~\I'lh ::;!'VlffLVIti 

2) ImtJ'lJlYitl'lJ11ifll':i~':i1\)1iJ,rtl simple smear formalin ether concentration technique U"::; 

Drbohlav's Locke-Egg-Serum (LES) medium culture 

3) 

4) 

fYflfJ1v'Wimn metronidazole 'l'W Blastocystis hominis ~\I\)::;ihh::; Itl9ftf!'~fl!{J'W!!'W1V11\1 
" " 

i'W fll':i11\1UH'Wfll':i i'flfJ 1 ~~11 lqffl 11,,::;11\1 !!H'W ilfl\l n'W U'W1 ':i::;'lJ111'Ufl\l Iqf~9ifl i tJ 
OJ 

iJ ~ Q.I Q.I.dl ~.?I I 'jI .Q i Q.I .q .... I d'GJ 'jI Q.I 

ff':i 1\I \l1'W 1 \) tJ ':i::;11 'lJ" fll'W fllu 'W!! '\1" \I m\l V\I 'W ':i::;11 'lJ 'W 1'W 19f1~ !!,,::; u ':i::; ~fl~ b'lffl'lJ\ll'W 

5) 

ff11inru ff'U'Ufl\ltJ':i ::;IVlfl'• 

~\l::;H~~H~~.nrucn l'Ylfll 'W hVVl1\1fll':i!!'WVl6~Wl 9ifl i tJi 'W fl'W1fl\91 ~'WI~'Wflnff,r'lJff'i'W 

fll':i1hiJ'W fll':i~llJ'W ItI'lJ1t1!lr1\1'lf1~ i 'WflWWWl'W 1fl'W!!"::;~\lfllJ~~flru 1i':i':ilJU,,::;m1lJ~
• OJ 

6) 
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• • • 

o 
v v v 

flnffmHi'hl~l1lfl1jffflfjlf11llJ'lffl'UtJ\lfl1j~enJl'UtJ\I!~tJ B. hominis i 'U th~!'Vlf1'i 'Vw l~tI. 

v • v 

l1lfllj~mYlj1'iHfhJfJ'il'illn i 'U.w'U.yj~1\I"l H~1'l1llJl'l1lf11llJ'l!fl'UtJ\lfllj~~!~tJ B. hominis l~tll1l 
• 

fllj!iJ1t1'1J!.yjtl1J11jflljm1'il1lJ'illltlI'i'1tJ~1\I simple smear concentration technique U(l~ LES 

" " " ",
'illm!'Ul1lfllj !'Wl~ !~tI\I!~tJ i 'U '11 (l tJ~'Vl~(ltJ\I U(l~'Vl~fftJ1Jfl1ll1 i 11~tJ~ tJtll metronidazole l.wtJffflfn 

" • v
0 ~ ~~ 

B. hominis 1~ tI'U 1!'lftJ'Vl ~ tJ til 

metronidazole mffflfniill'i'1JI1J1:1''UtJ\lfi'U pyruvate:ferredoxin oxidoreductase (PFO) U(l~ ferredoxin 

". "" " 
(Fd) 1m tl1Jl.yjtl'lJnm1l~Ul1J1:1''UtJ\ll~tJ.yj ilJ~tJtlll.w tJ'I1Wllu'I1'l.i \I.yjlfl~ fllj fl(llt1~'U iu. ~111l i ,r1~tJ B. 

..." 
. 

hominis ~mJ1 metronidazole 

~ 4::\ ,., Q ~ <i' ~vo 't1t}'lJ~ tnJ~V1~lU (fJUJ) Hil~f)'Hl'UHU1f1111JfI~'Uij~ &fI'j~m'j1\1fJ 

tlliJ~9h'U~ metronidazole 1~'Utll~i~nutJ~l\1II'W~'I1 (llt! vf\l!~tJfmnfllj~~!~tJll1JfI.yj!1 tI 
.J "v 

flrilJ!!tJ'U lItJ h1JfI m\~hfl tJ 'il'ilUd1\1'illfll iJj 1\9191'1 9$'1 i 'Utl 'il 'ilU'U i~lhlt!'1l'Ufl1j~tJtll'lfiJ~U 

!~'U~1'U1'UlI1fli'U1l1JfI.yj!~Vlm~1iJj 1\91~1~1'1'l i'UtJ~\91J'U fllj~~!~tJ B. hominis !~'U~"~!(ltl H 
" " " ~~I~tJ'lJl\1f1'U ilJi~f'Ufl1j1lJ'illlVll"~ ilJ i~f1Jfllj f mn ~\ll1l i trijfl n 1l'W1 flj ~ 'illt!'UtJ\ll~tJtJtJfl i iJ 

v • 

'il'U i 'U U'il'il'lJ'Uijfl1j\91j 1'il'W1Jfllj~~I~tJ B. hominis 11J'U ~ l'U 1'U mfl~1iJ j ~l 'Vlf1' Ul'l j ltl ilJ!fl~tllfll j• 

" 


'U tJ'I hflH(l~Ul\l j lt1lfl~ tJ'il 'ill j d 1\1 'U tJf)'illflU eJ\lijj 1tI\ll'U'W1Jfl1j ilJ\91 tJ1J1:1''U tJ\I~tJfl1jfmll~1t1• 
~ d 11) "1 y .d<r (V .d ~ d cv d'.dod .: 

Ul metronidazole 'il\ltll'illll'U !iJ !~'Vl !iJj1\919$1 B. hominis 'Vlj~Ul~'U'U!ll'U1:1'ltl'W'U1i'Vlllfllj~tJUl• 
"" "" metronidazole fll jfffl'lJ lV\91j lfllj ~tJU1'UtJ\I!<]ftJ i 'U iJ j~! 'Vlf1'l VlUll(l ~ fl(l 1f) fll j~mJl'U tJ\l1~tJ 'il ~liJ'W 

iJj~1u'lfUtJ~l\1t\l i 'W 11\111~'U flU f flfjlfllj~~I~tJ l~tJ~l'1(l fl~tJ\I 1l(l~1:1'lmj(lfl11JfllJfl1jj~Ul~" . 
'UtJ\I hfll~ 

... 
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~ ~ vo 	 fll'l'YI1l'YI1'W1'l'HUf)'l'l'JJ/U','UT'I,U'YIfl (information) 'YI&fltll'UfH 

, ~ 

m1~ fJ 'il 'ilU d 1'I'Vhfi~ 'illf1 f1U ~~ !~fJlJ fJ f1 'ill f1 'il ~ ii ffl!'Y191 'ill f111i'ffm'l~mH1Yi!1 til! ~1. 	 . 

'lhiY91'W1f1 hh 191cH1~ii'U'VI'lJ1'V1 i lJf11'Hfi~~'il'ill'j'~h'l i lJfl~91 !'lflJ Entamoeba histolytica, Giardia .. 
lamblia 11~fJ~!'vi'lli'lJ'W'U !'lflJ Cryptosporidium species ~ii'U'VI'lJ1'V1"hri'tI! i lJf11'j' nfJ i 'I1'!n~~'il 'iln~ 

I 	 I i v J '1 rI d'cv d Q..I Q ~ .ck L9 .oJ
'j'1'1fJtll'1~lJl!H lJfjibtl t'j'fI!fJ~ff lJfJf1'illf1lJtI'IJJ hh 1\91C]f1flf1'lflJ~l1lJ'IflfJ Blastocystis hominis C]f'l 

~ '" i I iVa. I 	 9J 4 Cl ~ 
!'j' JJ JJ 'U 'VI 'lJ1 'VI lJ f11 'j' f1 fJ 111f1 fl ~ 'il 'ill'j' ~ 'j' 1 'I Blastocystis hominis IIJJ 'il:::!fI tJ \l f1 fl'f1 'l:l1 fI 'I 'j'::: 'lJ1 ~1 'VI tI 1 

l!~:::f11'j' nfl i 'I1'!n~'W t1llifffll'Wi lJ'VI1'l!~lJ mm'j' !!1'if11'j' UlJ -Yif1!'tllJ 11 ~f1jllJ iJ'I!lIlJ~flf1!~t1'1 nu fl~~'1 
fI1lmhri'tI!i U f11'j'nfl i 'I1'!n~1'j'fI(I) 

~ 	 ~ , 

Blastocystis hominis \lf1li'lJ'W'Ufli''1mf11~t1 Brumpt i ulJ fI.fl'. 1912 !~m'TlJ !~fJ1l!lIU cyst 

Y 	 d I ..::'1 dtq , , i ~ '" "" 
'tIfl'l'W1f1 flagellate 'Ul'1f11l1lJU yeast 'W1f1 Schizosaccharomyces 'VI !JJf)fl 11!f1~'Wtll1ifffll'W 

'illJm:::~'1 Zierdt lm:::ml.!::: ilJi! fI .fl'. 1967(2) fI.fl'. 1973(3) IIfI::: fI.fl'. 1976(4) 1~l1lf11'j'~f1lll~mJtl.!::: 

,,~ """ "I I ~$I 'L I 'i '" .J '" "'''' I
~~'VInfl'W!~~f1f1fl'l~fI'VI'j''j'fl'lJm~fI\91'j'fllJ ff~lJ11 B. hominis llJU tlJ'j' 1\91C]f1 C]f'lJJfJtl.!ffJJ'U\9191l'1'illf1 

~ 	 ~ 

~ffl'i' l~tJ B. hominis l~ffllJl'j'fll'il~tI!I~'U 1\91 iumm'j'I~t1'11~V'j'1 \91~fl~'illJ l~iif11'j'l!\91f111tlfJl!~::: 

ff~l'1 mycelium l~iirru'l!C]fflrl' iilll'iltV~JJlC]fflrl''Lll'1''1 ii pseudopod !1~:::iifl'J1JJmm'j'fI ilJf11'j'~'U 
" 	 " ,.. I jI " 

nUl! 'Ufl1111 m!fI:::ffl'j' VU 1fl tI~11til 'il~ru 1~~ilJ mm'j' 1~t1'11~flYiii!!'UflYiI1 tI !!fI:::f11'j'!~ t1'11~fl i lJ 
u 

"" 	 (5 6) .ci ?I <!I I d ~ "" 
fll1:::'W!fl'1l (Axenic cultivation) ' fll1~'VIllJUf1m'l11'j'V~1'lmf1lJflm!fl:::fltl.!l1flJJ 37°C 'il::: 

• 'U 

, ~ ~ .c!f Q.I tI , Q.I (5) ~ 
!11m~ffJJ\91fJf11'j'I'il'j'tI!I\91'U 1\91 ff'U'WlJ1i lfltlf11'j'!!'lJ'I911 (binary fission) !lfI::: Schizogony lJflf1'illf1U 

cvd 	 dd IV 

B. 	hominis tI'IJJ microchondria, Golgi apparatus !!~::: endoplasmic reticulum 'VI11juflf1lltl.!~m'Wl~ 

'i" I 'i '" '" "" 'i i iii '''' "" (1 2) '" I I '" .J.J '" '" 'tIfl'l tlJ'j' t91C]f1 l'il'j'tI!I91'U t\91 Ufll1::: tJJJJflflf1C]fI'ilU . JJf11'j'fl~'j'1lJf1Ul!'U'U'W'I'W1C]f'lf1lJl!fI:::m.J 
~ 

'" '" '" (5 7) '" '" "'I '" 'i 	 (7) "'I(mutualism) f1'Ul!'UfI'VII'j't1 ' fl'lUU Zierdt 'il'l'il~ B. hominis fJ~ U Phylum Protozoa f11'j'fl'f11l1 

I '" ~ '" 	 '" (23) 11] ~ I

'tIfl'l Zierdt l!~:::fltl.!:::'W'U11 B. hominis JJfl1t1f1lJ 3 flf1lltl.!:::' !~l!f1 

11] '" '" 11] ~"'I '" ?I 	 i I.J '" "" '" 11]!JJmfllJ m'il'W1JU11f1f1t1ff !~fI'I 4 flU \91Hf1~l'lllJU vacuole 'lJlJl~ 11tI! C]f'l~UlJ11flfltlmm:::!C]f 

l\91'WmffcJfJJ' tI~~ltV'I1'JJIC]fflrl'l~fl"h vacuole if'~1~iiwwl~ff::: ffJJ mm'j' (Iiifl'l 'illf1~flJJ 1~~~fY• 
_~ 11] '" i ".ci"".1 11] ~ J ~. iii ~'i 

'tIfJ'IlIlJ'III~::: !'lJJJU) UIC]f~~'VIJJm~JJlf1't1U'il:::'W'U lipid granule !fl 'j':::tI:::lJI'WlJ'illU1lJ!fl !~tlf11'j' 

U1j'l~1!!'U'U binary fission mh'l'j'1fll~1 m'il:::'W'lJ slime capsule 1~ 

2) amoeba form 'W'UI~,j'l'1iUfl'il'ill'j'::: lliii vacuole 'tIfl'UI'tI91!C]fflfl'~ff~llffJJfJ ih~hlfl~tlff• 
" " , 

1-2 VU m'il'W'Uf11'j'Vfll1~'tIfl'l pseudopod !l1'i1~iifl1lmhri'tI!l'ifJf11'j'lfl~flUYi 'j':::t1:::-U !'ViJJ~lU1lJ l~tI 
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• • • 

~ 	 ~ V I V 
• '" 	 '" , .::S ~ .c:S~"1!V d

flll!!'I.J..:J\WJIIUU asymmetrical fission l:t:t1:t:'W'WUlllf1 'Wtll'l11lnW.:l!'lHJ'Vl'Vl.:l !1'Wl'W""] !!{l:t:lJflll 

"" 	 ~ !'illty'UU.:l B. hominis 'lfl~\I 

• 

d .ok • ~ "" "I • I • "I -"'I • • "" .
!~f1C"] CJ1.:lU'I.J..:J!1J'W 3 'If'W~ flU (1) metabolic granules ~lJll\1f1~lJ t'ilflllJ'WII'Vl\l U~Ulntl.!H)U"l !CJ1~~ 

'U'Wl~!'Yil"l f1'W 'WUlllf1'Utl.!:t:~!CJ1~rl'liflllU\9lf11'11 Ul'ihj'WUflll!'il~ty!~'W B. hominis (2) reproductive 

'" ,. "'" ~ rI 	 I d'& d

(viable) granules lJ'U'Wl~ t'ity 1I{l:::!'illty 'W vacuole !lJflICJ1{l~II\9lf1'il:::'WU granules mm'WCJ1.:llJ'U'Wl~ 

!~f1 'il'Wli'U'Wl~ 1. t'iqj!'Yil B. hominis rr1! tJ (3) lipid granules 'WU !~~.:l 1.'W vacuole U{l::: lCJ11\9l'Wm 

~ d I Q.J 

{l'CJ1lJ lJ'U'Ul~\9l1.:l"l f1'W 

~ .,;. 	 "" , ~I (8) • 
flllftf1El1!'WlJ!\9llJ'UU.:l Yoshikawa 1I{l:::f1tl.!:t: 'WlJ 1988 'W1J11 membrane 'U'O.:l B. hominis 
SI I 	 I 'j/ 

lfl.:ll1lJl1.:l'U'O.:l organelles ~'W"l 'il:t:li intramembranous particles m:::'illtJ1111tJ 'W'Of1'illf1U ~.:l'Wlr;h 
, 	 ~ 

I (lJ .or. 'Q .ci 	 I Q.I OJ ~ .c1 

flllUU.:l\9l1'il:::!llJ!!U\I'\...I1!f1{lV{l'II~:t: inner membrane 'U'O.:l B. hominis f1'O'W t'i~.:l'illf1'W'W'il.:l'il:::lJflll 

mJ.:l outer membrane 1~!~'W B. hominis 21'11 

~ 

flllffmn'U'O\I Phillips tm::: Zierdt(9) , 'W fl. ft. 1976 1~t11.~t95'O B. hominis 'Vll.:ltJlmm:::ih l-ff 

I ,.& ~, ?I: I <l.I_ I rI, I d 

ttf1t'i'W t'i 'W {l'1'W t'i 'U .:It!~ :::!f1~ flll t)1V'O'il 'illl::: !t'i{l1!lJ'W 'W 1111f1f111 1 {l'lJ~lt'i t!\9l\9ll1'il'WU11lJ amoeba 
~ ~ . 

rio \I) ~o d 9J ~.d Q.I d , , ,
forms 'U'O.:l B. hominis 

, 
'W!CJ1~{l epithelium 'U'O.:lm !{l''ill'W1'Wt{lf1'W'OV tlJ'OI'VlVUf1U'Vl'WU 'W'lf'O.:l11 

~ , 
'U'O\I~11-ff (lumen) Vf111.:l1~'WuuBmvlflll'eJ1J!{l'uVii~t'il'U ~.:l~.:lI~{l'1111lt1{l'~tJG.:l pathogenesis 

'" "''''' .llq~ .1",'U'O.:l B. hominis f1Umflllt!{l'~.:l'U'O.:l hfl'Vltf1~'U'W !~ 'W'Of1'illf1'W V.:l{l'1111lt1\9ll1'il'WU B. hominis ''U 

..t '" '" , lq ~, '" (10)
'W1f1 nonhuman primates 'O'W"l 'VllJtllflll~'il'illl:::l1.:l !~!'lf'Wf1'U 

, 
I d d 	 I cv 

'WU11lJ 	 27 llV'illf1 148 llV'Vl1'll1'il'WU B. hominis lllJf1U E. histolytica, D. fragilis !!~::: G. 
, ~ ~ 

lamblia tjju'~mfmJ1!95flflu hflmrilu mflll N~Uf1~'U'O.:ll:::U'U'Vll.:l!~'W tllt'ill~t'ilV I tJ t!1'i~.:lm 

\9ll1'il'WU B. hominis 1.'\...I'O'il'iln:::'U'O.:l~ihtJl~Vf1 ~1J1tJ 5 llV'illf1 148 llV~1'll1'il'WU!'Q'Wl::: B.. ~ ~ 

.d d I ~ 1. 9J jJ....'1 Q.I <d
hominis 	CJ1\1lJtllflll'O'il'illl:::l1.:l !lJ'O t'i iodoquinol rllJ1VV\lfI.:llJ'Olf11l U{l:::\9ll1'il'WU B. hominis. ~ 

,~ 9JQ.I ~ -=to Q.I I d 	 ~ 
\9l'OlJl'Vl\l 	5 llVl~lUf11l1'W'il'iW11!1J'W irritable bowel syndrome Markell t!~:::f1tl.!::: 'il.:l{l'~tJ11 B. 

\I] '\I] ~ ~ '" "" 1. ~ "" "'" 1. ~ .'1 '" '" hominis 	 !lJ !~!1J'W~{l'lf'W'Vlf1'O t'itf1~'WV11i{l'fl1'W U\9lf11l\9ll1'il'W'U B. hominis 'W~lJ1V'VllJtllf11l 
~ 	 , , 

N~Uf1~'U'O.:ll:::'UU'Vll.:l !~'U tllt'i WU'W t.i 1'il:::liL1'lm\9l 'illf1 'il {l:]}'W ~'W Vi ~.:ll~{l'llJII t1 \9ll 1 'il'WU 1. 'W 'O'il 'il n::: 
~ 

f1f.:lt! l f1"l 	 t'i ~ 'OlimllJ N~Uf1~'UeJ\ll:::UU'Vll.:lt~'W tll'l11l 

I 

12 



~lf1f11'.if-Hlf1l'jftmn'\Hl\l Garcia ll~~flru~ "uti fl.fl'. 1984 iiH'tJ1tJ 191 '.iltJ ~1f1 2 360 '.iltJ~.. 	 ,
." .1 d 	 d'" '" '.1 ~ ... II] ~ '" ,

\9I'.i1'il'ViUm'Vil~ B. hominis !~fJ:IJ 24 'JltJ'VI:lJVlf11'J\9I\lU\9IlJ1~'VIU\I fl~U !Ll Vll~fJU mfJU~'ill'J~m~1
• 

, dll'J 'jJ 	 ~ ... I.c::i.& .d d d 'Q.I ~ I ~ .::!l 
m\l'JlfJVl'il'ViiJ11:IJ !'U '\1Ul1LlU lJ1~fl'nl~ C)f\l'J~tJ~l1m'VII'LJuflIl\9lf1\911\1f1U\9I\lll\9l'l1mfJ'lf11:IJ\I tl\l 3 

-:;'I.d '" (13) '" ~ <] -:;'1 ~.'I0• lJ (llWtJ 3-10 	1U) Lll'11'JUf11'Jt1f1'l:11'UU\I Sheehan U~~flru~ !UlJ fl.fl'. 1986 v.llJ1fJ 23 'JlfJ'illf1 .. . 	 . 
.d 	 I Q.I I cS .c::icS 

389 'JlfJ 'VI'ViUm'Vil~ B. hominis :IJ1f1f111 5 m\9lu high power field :IJ 19 'JltJ ~1f1 23 '.iltJ'VI:lJVlf11'.i 
I 	 , " I 

... • I " I CI d '" I ... <!I -:;'1 1 "'. 1 ... (J 2)
liJUVl'l11'.i lJ1~'VIU\lll~~~~~1'.i~'J1\1 Vlf11'.i'VI:IJ\9I\lU\9I 2 I~UUtl\l 1 lJ !mJl'QMlJ'.i~:lJlru 5 I~U'W 

I "1 d .di.d " .c::i Q.I Q.I fI OJ 	 I .c::i 

UfJl\1 ! '.if1\911:IJ 	 f11'.ifl'f1'l:11U\9I'.i1~'ViU E. histolytica :lJfl11:IJLl:IJ'ViU1if1Uf11'.i\9l'.i1~'ViU B. hominis UfJl\1:IJ 

UmYlrlill 
" 

f11'.iltJ~~fJVilltluUUVlftfJf11'.i\9l'J1~'WU B. hominis 'U~~~l'.i~ l~fJlti fresh smear ll~~ 
. hn' '1 ~ ~ "'. d. hr ... .;. '1 ~ d ",,J '1

concentratIOn tec lque Vl~ !'lff11'.itJU:lJLl Glemsa Ll Tnc orne 'I1'.iU iodine !'WU !'I1mu'If~'U'W !lJ 

~.'I . . '1 ... .d.,J (15-17) '" 'I" I

~lJ1fJU1\1'JlfJVl'il'WU eosmoph!ls !Ul~U~!'W:IJ'UU ffl'11'.iU !UflUUU Vlf11'.il!Ll~\I\9IW'1 'UU\I 

'.i~iJU'VI1\1!~UU1'I1n !'lfU u~~n~~~iifl11:IJ'.iUl!H1:Y:IJ'W'W£I~fJ\9I'.i\lrlUl1~:IJ1ru'Uu\I B. hominis ~ 
q 	 q 

\9I'.i1~'Wui'WU~~1'J~(4, 12, 18) ui1\1 !'.ilLll:IJ1'.itl\9l'.i1'il'WU B. hominis' ~luH'~i~iiVlf11'.iH~l1f1~ iu 
q 	 .. 

", 	 I, I 

m\lflf\In'Wu~1:IJrlU1J~:j}'W~U(l9) Zierdt ~\lllU~illl1 i UmwVi '~'WU 1J~:j}'W ~uVi ltlULlll'I1\91'l'll i ,r!n~. 	 q. 
mf11'.i'VI1\1!~UVl'l11'.i !l~~\9I'.i11J'WU B. hominis :IJ1f1f111 5 ~1~U oil inunersion field (xIOO) ~\I'il~i,r 

f11'.iltJ1Jl1fJl1 B. hominis Ul'il ltlU Llll'l1\91'UU\I hfl(J, 20) l!~~\)lf1f11'.i'VI~~U\I'UU\I Sheehan i~'Wu':h B. 
q 

.do 'Q.I I 	 O<d. Q.I ~Q.IQ,I 

hominis 'VI\9I'J11J'WU:IJ1f1f111 5 \9I1\91U high power field (x40) f1:IJfl11lJLl:IJ'WU1if1UUlf11'J!l~~ml:IJ 

1 (20) CI 
" 

'" d 	 '1 "I ~, d 
, 

d

'.i'WUH'UU\I !'.ifl UUf11Jlf1'WfJ\I:IJ'JltJ\llU\9I'.i1\)'WiJ B. hominis !UflU!'U !'.ifl AIDS 'VIlJVlf11'.i 
q 

II] ~ , '" (21 22)
U'il'ill'J~ !~!'lfUf1U . 

q 

... .
hominis flU 	emetm, 

metronidazole, furazolidone, trimethoprim sulfamethoxazole, 5-chloro-8-hydroxy-7-iodo

" , 
. I (E V ' fi ) 'd' (23)qumo one 	 ntero- 10 orm U~~ pentaml me ffl'11fUiUflUUU tJ1ViiJl1'.i~iY'VI1lm'W~ ;iu 

(24-27) i '" ",.d'l ~'" 1 "" '" '" '1 0 II] ~ ... "'1 I

metronidazole U'UU1~!~tJ1f1U'VI 'If'Jf1'l:11 !'.ifltl~:IJ\9I1 !U~l !Ll (intestinal amebiasis) flU ~!'I1qj 

" ,,rtJ1'UU1~ 500 mg 1U~~ 3 flf\l U1U 10 1U !~f1'l,rtJ1'UU1~1U~~ 35 mg/kg l~fJ!ltJ\I,,r1U~~ 3 

~ '" 'l CI.d1l] '''I~ '1~ ?t "'.1 "'(28)I",

flH U1U 10 1'W Uf1'J\U'VI !:IJ !~v.l~Vl1J!'If ketoconazole 200 mg \9It)1U !iJUl1m 2-4LllJ~1'I1 

. 	 "~ 
dj "'d """ ~ ... 1.1 1 '" II] ~ "" I

fJl metronidazole liJUfJl'V1lJfj'VI1if111\1LlllJl'Jtl\9l1UI'lfU ! lJ'J !\9IC)f1 !~'11 mfJ'lfU~ !'If'W Giardia 
Q.I ~ .c::i..::s " " 

lamblia, Entamoeba histolytica, Trichomonas vaginalis 'J 1:IJ 'VI \II'lfm!U fl 'VI!'J tJU m:IJ U 1 flIl~ ~llm:IJ 

.d "" "" 1 "I ~, II] I '" "" I .;:'1 ~ (29)
~U'VII'il'Jilll\9l:IJ!\9I !~ !~fJ !:lJUlfl'fJUUf1C)f!1JU !'lfU Bateroides, Clostridium, Helicobacter !lJ'W\9I'W 

" 
'" ~ ., '" .% ck .d".1 "11].1'1.1 .l~UfJl~~fJUfJ\lf11'J'ft\l!ml~'I1 DNA 'UU\I!'lfU C)f\lfJl'V1'JiJlJ'.i~'V\1U!'Ul!lJ !U~lJ inactIve form 'il~\lf1 

!l1~tJu!tlu active form 'lu cytoplasm 'lumw'UU\lf11'J'l'l1~lm!UflVi!1tJ U~~ 111'J l\91cif1 Giardia 
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lamblia, Entamoeba histolytica U~'il:::;tlfH!'JJ~'Hll'U'J'JJ active fonn i'U organelle ~!fl'i:J fitJ 
" " 

hydrogenosome iwnru'IJtJ.:J Trichomonas 

i 'j} I i 9J ~ iJ d I ~ "I!iI d.dt 9J I 

fln 91tJl metronidazole fltJ mfl~~~'lJl.:J!fltJ.:J !91'U fl~'U ~ff tll!'iltJ'U !lJtJtll'l1n 'YltJ.:J'J1.:J 

• " 1!t1'Um! ltJfl 'JJ1~~tJ.:J 'JJ1~,r1 tllf11'.i I! 'IJ'U 'lJ19111lJijm.:J 'U tJfl'illfl-WV.:J ij'JltJ.:Jl'Ufl11lJ!1l'U~i:J'IJ tJ.:J tJl 

" 
(toxicity) !f1~~'U fi'1 H{flJtJl!lJ 1'YlTU ~119f~!f1'U'IJ'U l~'I1~tJ i offtJ1!lJ 1 'Yl'JiJ~119f~!1I'U!1m'Ul'U !'If'U 

Vll i t1'!~~ !titJ~'IJ 11~ 1 111 'U ~i:J~ m:::; lJlJ'JJ'J :::;-cnmY1'U fl~ N YllJtJlf11'J'I1'11'U 1 fli1fl 'Jl1 '11 itJ f11 '.i 
" " " 

'\'11.:J l'U 'IJ tJ.:J fl ~llJ 111 tJ 1lJ 'JJ 'J:::; ffl'U n'U U~:::; fln ~fl! fflJ'IJ tJ.:J I~'U 'JJ 'J::: ffl 'Yl1>l1 (30. 31) U~:::; 1 lJ fl1 'J i offtJ 1 

" "" metromidazole i 'U'I1 qj.:Jijm'J fi !Yl 'Jl:::;tJl'Wijq'YltVlJV.:Jf11'.itY.:Jlfl'n:::;,,1 DNA '\'11 i t1'vrnJ'U 1f11'.i 'lJtJ.:J 

I , d , d '3J 0 QJ I d 
'Yll'.i fllJflYl'.itJ.:J (teratogenic) U~:::YllJ 1111J'U ffl '.ifltJlJ:::!H (carcinogenic) i 'U '11 \1 'ill fl'IJ tJ 'illfl~ m~ l'U 

& i i'j} '" ; ;"'9 o1t!'j} ..,;'" " d"''''.1<V 'j}i'j}uff~.:Jtl.:JihU'l11 'Uf11'.i 91tJl'.ifli:Jl ~'JJ'.i ~1>l9f1 ~'Um ~ff'illfltJl'Ylff.:Jlml:::;'I1 'illflffl'.i!fllJ'Yl!f1~'IJ'Ufltl~ 91 
u " 

" U~:::~tJ!c}ftJ1'JJ'.i 1I>li1i'Uihl~ 

d'<VQ ~ ~J ~i dd 

'U flfl 'illfl'U tJ.:JlJ '.i 1tJ.:J l'U f11'.i ~ fltJl metronidazole !fl ~ 'IJ 'U 'Yl.:J 'UI! lJ fl 'Yl! '.i tJ Bateroides, 

Clostridium, Helicobacter u~:::i'Ul'JJ'J1I>li1 G. lamblia, E. histolytica, T. vagina lis ~.:Jijfl~1flf11'.i 
" , 
~ tJ tJl.yj UI>l fl~ 1.:J n'U 1 tJ !'If'U i'U 1tJ '.i 11>l i1Yl lJ ';11 ij f11 '.i ~ ~ flU '\'1 N 1 'U 'IJ fl.:J pyruvate:ferredoxin 

oxidoreductase (PFO) U~:::; ferredoxin (Fd) i'U G. lamblia(32, 33) f11'.i(1~f11'J'\'11.:Jl'U'lJfl.:J ferredoxin 

" 
U(1::: flavin reductase i'U E. histolytica(34) 11lw,i''U ffl'11flJf11'.i~tJtJl metronidazole 'lJtJ.:J B. hominis 

iJ 'j/ iI • 

ih ltJ.:Jl'UYllJf11'.i ~ tJtJl metronidazole i'U B. hominis VI.:J 'illflf11'.i fffli:J 1'1 'U '11 "fl~'Yl~ (1 tJ.:J U(1::: 1-w lc}ftJ.yj 

.: III 'j) ~I-'I (35·38) I III d & III': '" III '?I ..,;
IWf1LYll:::;l91fl ~~'illfl~lJ1tJ fltJl.:J ~'.if1l>lllJ f11'.ifl'fli:Jlfl(1 ~flf11'.i~tJtJ1'IJfl.:J B. hominis tJ.:J !lJ!lJ'U'Yl 

ut1i'~ i 'U1I'il'il1l'U• 
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_I 	 ~ • .d I "I "vo 	 lJ'1~ m'll''W'YIrn~11'll~ !~'1'U 

~ .,k.J,J llJ1) 'Ufllqj(1fll'.i'.i~'lJW1'Ufl\l Blastocystis hominis C])'\l~HlfJl metronidazole 'Wl '.i~!'Vlf1 !'Vw 
y 	 y 

2) 	 'li'fllqj(1 !~\l!U1 fJ'IJ !'VifJ'lJ1nfll'.i\9l '.i1~1-W1Jlt CI'Ufl\l!9fm.hiY\9lrll! ~!m~ !9ft! Blastocystis 


hominis 


~ 	 C\.J . 'l .,k C\ "' .... Q
3) 'Ufllqj(1fJ'W~flfJ1 metronidazole 'W Blastocystis hominis C])'\l1J~lJU'.i~ IfJ')j''W!'V'lfl!lI'Wu'WTV11\l 

, 'W fll'.i i'f)'l:ll!!(1~ilt!\ltl'Wfn'.ill'V'l~m~ ~lfJ'Ufl\l hfl~V!U 

""'" '" & .... ~jl '~"" 'l '" "" _I "', ~ ~'" 4) 	 \ll'W'HW'.i~~'IJ(1mVHHu'WU'\1(1\lVl\lV\l 'W'.i~~'IJ'Ul'Ul')j'l\9l U(1~u'.i~fJf)\9l ')j' !~f)'IJ\l1'W• 

5) 	 Uf11.uCI~'W 'lmh ~~'lJU~WUJ11 
uu 

'Vl~ iifl11lJ ~fifl ru1i '.i '.i lJ iifl11lJ 'lfl'W lW 
u 
'l 'W \l1'W 1.ufJ'.i ~~'IJ~ f)

II 	 'UqJq 

~\l ~~!~'W'Vli''V'l fJ1m'4flfl(1~iiflru fi1un ff\lfllJ U(1~U '.i~!'Vlf1')j'1~ U,,~iifl11lJ'V'l ~ VlJ~~~ Nil\9l 

Nil \9l nru cy] !'VI fll 'W h V'1'1 Nf11 '.i U'V'l'Vl6g'U '1 ~V!u'l 'W V'W 1fl \9l tJ'W! ~ 'W f) l'.i ffUmY'W•'W f11'.i 

~hU'W fll'.i\9l1lJ'W ICI'IJlCl!!l1 \l')j'1~ ''Wf)l'.i'W~'W1fl'WU(1~ff\lfllJ~iiflru. 1i'.i'.ilJU(1~fl11lJ~.. 
6) !~1'1'n!1~ff11i1'.iWff'U VlfflffJJm iifl11lJ~U(1~!'Vlfll'W l(1V~~'WffJJCI ffllJl'.it:l!~1'.i~1\l 

q 	 .. 

m'IJfllJ!!(1~ilV\ltl'W1'.ifl!~mj1\l&\lv'Wui1'~~ \l !!(1~ffllJl'.itlU'.i~Clf)I'1'~tl'IJ1'.ifl~~~Vg'W!~
• 	 q 

y 	 • 

7) N(1\l1'U~~lJ~~\l'.i~~'IJ')j'1~!!(1~'W1'W1')j'1~ 1-2 !~V\l\9l(1V~1m\lfll'.i 

8) N(1\l1'W1')j'lfll'.i!rlfJU'V'l~''U\l1'UU'.i~'ltlJ1')j'lfll'.in~'IJ')j'1~U(1~'W1'W1')j'1~ 1-2 !~V\lI'l(1V~ 

lm\lfll'.i 

• 	 'Yilhtl'il'W~'Wlf'H1fl1'11~tI'tfl,rtJ'1~lt1'11'11 
llJ ~ ~ .... , _I "" 

m~'Vl'.i l\lffl1i l'.iW "l'U !~'Vl'.i1'IJ'UVlqj(1fllllJ'ltf)'UV\l Blastocystis hominis !'V'l eJ')j'lC1u'.i~!lJ'W 

~ '" ffm'Wfll'.iWfll'.i'.i~'IJl~'UV\l '" 1'.ifl U(1~ut1J'I11fll'.i~eJCll'UV\l!')j'eJ '"
y y 

Btastocystis hominis 

lJl1l1'Vl fJl~fJ Nil\9l 'IJ fl m m 'Vll\l ~l'W1'1'1 fJlf11ff\9l {fll '.iII'V'l'Vl6 u,,~ ff~1\l V\l rlm llJn '11 JJ~ 
q 	 .. 
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• • 

o 	 ltJmJ'lJfll'll-U£.l (Research design) 

" fll'j~lJU1J1Ji1cntloiT'W\Pltl'W (Multi-stage sampling) 

" , 
o 	 fll'lfhYi'WVI.w'Wn m'~ tJ'l~'nmrih'Yi1Jl£.l (Target population) 

~l 'j 'Hl'lh ~'lIlm 'l 'W ~~i11\Pl ~ l~'l 'VJ f)fllf) 'tI tl ~1.h ~!'Vl ft~h1tl 1~!! ri fll f) !i1 'W 
"I 

tl fll f) 

QI I ..c!I. " 	 " ... 1 QJ " I 'j/
mmJ1~!'lItl B. hominis ~lflHlJ'j~'lIlm'Vl~i1lJ~ tltll~'Wtltl 380 'jltl

<U 

" 1~tI'loM'~\Pl'jl'Wfll'jfil'W1'W'tI'Wl~'tItl~U'j~'lIlmI911mh~ (sample size) ~~tj 

~\Pl'j 	 n = Za o 
2 
pg 1.96

2 
x 0.44 x 0.56 = 379 'jltl 

2 	 2 
d 0.05 

a (type I error) = 0.05 Za = ZO.0512 = 1.96 (two tail) 

.. 	
p = estimated prevalence = 44% (Taamasri et al. , 2002) 

q = l-p 

d = allowable error in estimating prevalence = 0.05 

"" 	 SI ,.. , 

t1'h,.jl~fl'\:rm~ tI'WI91~U~'j~~1Ji''W tl'W 111(1 ~~l1li tllJffmn 'Vi~il!,j tl~ ~lf)f) 11lJ'lIf)'tItl~ h f) 1~ tI1.h~lJ1ru 
" , 	 SI " 

fitl~tltl(1~ 40 ~~ir'W !yttl'l""1${1911tlcil~ lu'j 1\Pl~1 'Vi~{f'W 400 1911tlcil~ ~~l'i'tl~~11iJ'Wf)1'j!~1J1911mh~ 

mh~ 11tltl 1,000 1911fl cil~ U(1~ ~lfl{)\Pl 'j 1f)1 'j 1${~1J f)1 'j ~ 1lJ lj tl ~ 1f) tllffl ffl1 m '1. 'U f)1'j ri ~ 1911tl ciH 

mHl1'j~ U'j~lJ1ru~fltl"~ 50 ~~l'i'tl~Yi1fll'j~1'j1~irm~tI'Wi~i'W 2,000 'jltl *1U'j~!'Vlft hwmJ~!~'U. 
" " 	 " 

6 fIlf) fIlf)"~ 350 1911tlci1~ ~~1${Yi1fll'j~1'j1~irm~tI'W'Vi~{f'W 16 h~!~tI'W ~~tj 
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.fllfll'l1 '\.H)'" 

~~'I1'1~lhw l~lIn h~l~fJ'Wm"'W'Vltl~1'VlV1 Ul1~ h~l~fJ'W,j'l'W~tlfJid 
OJ '" '" .fllfl\il~ 1'W tltl m1W~ I'I1'W tl 

~~'I11~'Wm~1'11~hJ1 'Mun h~l~fJ'Wtl'4'\Jll1rllfJL!~'Wl~ U(1~ h~l~fJ'Wi,]I'lJlm~ 

~~'I11~'lJtl'Wlln'W 'Miln h ~I~ fJ'W,j'l'W'I1'Wtl~fJ~ i'l1qj 1I(1~ h ~I~ fJ'W,j'l'W~fl'l1'WllJ 

.fllfl\il~ l''W tJe) fl 

~~111~'II11'l.J~ 'Mlln h~l~fJ'W,j'l'WflM~iY'\JIl1.J~ 1l(1~ h~l~fJ'W'ffd'WiJll'IJ1'11~tll~rl 

.fllfl\il~1''W\ilf) 

~~111~fl1~'il'W'l.J~ l~lln h~l~fJ'W11'dfJfl'\J 11(1~ h~l~fJ'W,j'1'Wi11l1~\PlJ'Wl 

~~111~~'Vl'l~ 'Miln h~l~tI'Wl~iJruf:\mllJ h~l~fJ'Wtl'4'\Jl(1ff~m~'Vill 

h~l~fJ'Wl"'I1dm'W h~l~fJ'Wl~'Vi~~ln" 1l(1~ h~!~fJ'Wl"~ll1dj 

.. ( . , 

~ ,1~ 
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QJQ.I' d' vo 1V1t,lVl18rJl..:JHIl:::;fll'Hfl'U"l1'U"l1lJ'U8\j1l (Data collection) 

I d jJ 'jI I ~Q,I.,J y, 1 ~IV CII~ Q.I ..::::r. 

l!mlf)'l.HHl 'lJl'J:::;'lJlf)N!'Ul'J 1lJ f11'J 1'IJtJCJj'~!'U1'J 1lJ fI'j ~f11'J 1 'lJtJlJll'1 'J 1'IJ1lJ 'IJ'Q f.Jf11'JI'1~ 
• 'U 

"! " 
!'lHl Blastocystis hominis 

!iJ1f.J'U!.yjtJi/J1if11'J1'1'J1'IJiiJ~tJ simple smear i1i formalin ether concentration 

technique u,,:::;i1i Drbohlav Locke egg serum medium (LES) culture 

~ rI ~ Q,I 1 Q,I d

1!fl'jl~'\1!!"~ (I''JiJfl11lJ'lff)'Utl~!'lHl B. hominis 1'U 1'11tltJ1~'U f)!'J tJ'U. . 
I Y 'JI " o 'dd ~ d ~ <r ~t::i 

'Ul"Q'IJ'lJ1'.i:::;(I'TU'VllJl'lftl B. hominis lJ1!'Wl~!"tJ~!'lftl B. hominis !~f.J1'fi Drbohlav 

Locke egg serum medium (LES) culture 

" 'Vl~ (l'tl'Ufl11lJ "htJl metronidazole 'Utl~!~tl B. hominis 'h.J'I1"tl~'Vl~"tl~ 
~ ~ Q,I ~ ~ 
1!fl'jl~'l1U"~(I''JiJtll'1'Jlf11H1tJf.Jl metronidazole 'Utl~!'lftJ B. hominis• 

o .l d ~ ct J' ~ III 

'U1!'lftJ B. hominis 'Vl!!tJf)'U'J"'l'Vl1i'IJlf)tJ1'l11'J!"f.J~!'lftJlJ1(1'f)~ DNA 

~f)'l:l1 ti wi''U iJ1fl~ 1 tl i 'Vl~ (DNA sequencing) 'U tl~tiu pyruvate :ferredoxin 

oxidoreductase (PFO) l!"~ ferredoxin (Fd) 

1!fl'jl:::;r1fl11lJUI'1f)~ 1~'Utl~tiwi''UiJ1fl~1 tlI 'Vl~'Utl~!~tl~itltJ1U"~ l:Jitlf.Jl 

~~Yll'J ltJ~l'U l!"~!Nf.Jl!'W~N" f)1':i i~tJ 

o 
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.. 
o .uUVl8'\.Hll'l~l!'ih~'11U 

.. . 
Q.I c(

'UU'YI 1 
c:S ClJ' QJ .ct 

fll'lHl'UVI 18m'lfJ'in'l!:UfU'lfJUiIl i'ltTUUJ 

~ll i1 'U fll 1 I ~Ut:! 'ill 1::~1 tl fh:J'IJ tl.:JlJfll~ fl'U i 'UII~ ,,:: ~.:J'I11~ ~ t1J'U ~1H'VI'W iJ 1 ::'lflmi 'WII~":: 

f11 fl 'IJ tl.:J iJ 1::!'Vl ft 1 'VI fl i'W 11 .:J t~ fl 'W ~ h1' f11 1 \91 il U l'U f11 1 t ~11 m .:J f11 1 1 ~ fl 'I'll f11 1 1I'il fl m:: iJ f1! ~ 1J 
q 

" 'I'll fl1 1 ifl iJ 1:: 1~H"::".:J lJ'W Vi fl ~t1lJ" ri1'W 1J flfl" 1:: 1J 111mWfl \91111 11'tl.:J i''W 1 H t~ fl'W 
'" q • . . " 

~.:J111~ \91111~Wl1J tVltl i 11'~lflHnf111 ii'1J~'W Im::IVl t1!1J 'W ri1'W iJ1::fltl1J i'W f111 1i1 'il~eJf111 ~~l~tl flU 

. " 
~~ ~lU'W flflrill9l111ll'lftll ,,::t11eJ \91m)~'il'W1 '*1 'W f111~~\911111'mn1'W mwVil'l1Jf111~~I~il 

q • 

1~ simple smear ll":: fonnalin ether concentration technique ritl'l~f11fl1#i'~"'VI11ftth~mwfl 
" ~ 1'W 1'Wf111~~ l~tlll":: ~ 111'W fl'lfi1~'lJt1.:J 1 iJ1 19lil1'W ~11 ffi 'W tl'il1':i::~1mh.:J lJ'WVimm 

q 

o Q.I I C. .c:), QI .£!I 3J ~.e! " 
'Wl\911tleJl.:Jt:!'il11::lJ1\9111'ilTW'illWI'lftl B.hominis ~1fl11i simple smear fonnalin 

ether concentration technique H":: LES culture f11fli#i'fl~tl'l~"'VI11ft,.r ,r'WVin~" 

o 9J .Clt,.Clt, QI,J dd 0 Q d .:::::r, tI i 1'jJ 

'Wl'IJtlll"f111\9111'il1'W'il'iWl'I1JI'lftl B. hominis 'VIlllJ1'V11f1111Iml::'I1'V11.:Jfltl:JJl'I1t\911 !~fl 'If 
'" 

chi-squared i 'U f11111m 1:: 11fll111 -ffll~'W£1 ::'I111.:J rm f111 \911 1'il1Iml::..1~Wl ~1::~1Jml11l~m1'W 

95% 

.. 
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• • • 

" "" 
tl1'JfYfl'l:llU !~~ 1!ill"! m'HilJ!~'l.HH) 1I1':i ~ 1I1fll~m.Jfll~ trw <]f'W!I'l~ t1lJ~'W 'l.J 1~ (i -:J<]f'W JJ1i t1lJfYfl'l:ll. . . 

1'l~'WtJmtl ~mtl':i~'\111-:J 1-2311' ~l'Wl'W 1,909 ':i1t1 ~mfftlmii'W 7 ~-:J'\1'11'l1'W 6 fliJ.fllfl'U~-:JtJ':i~!'Ylf1' 
• 'U 'U 

! 'Yl tI ! ~Ufl .fllfl!'\1 ij~ (~-:J '\11~ l.hW) .fllfll'l ~ 1'W ~~fll~ t1-:J!'\1 ijtl (~-:J '\11~'W m ':i l'lfihnll~~ 'U tl'W lln'W) 

.fl1fll'l~l'Wtltlfl (~-:J'\11~'lf~'l.J~) .fl1flfl~l-:J (~-:J'\11~fl1-:J'Yl~-:J) .fllfll'l~l'Wl'lfl (~-:J'\11~mUJlI'W'l.J~) ll~~. " .
" , . 

.fllfl hi' (~-:J'\11~vrml-:J) 1I1m.J'W Yi1flUI'l':i 111~1I111':i~1I1fl~1~tl1-:J.yh~'l.J !~I'W~I'l':ill1 '\11tJ':i ~1'l1 'W 

'jI ...:::...c:1.:::..d ~.c::S 

~1I111':i~~1t1Tli simple smear l1i formalin ethyl acetate concentration l1i Drbohlav's Locke-Egg

.:::..d .:::...::1 'J,I&:::' ~ " _ I .:::.. 
Sel1lm (LES) medium culture l1i Harada mori culture ll~~l1i agar plate culture '\Al'l.J~I'l~!'lf~lJ':i'(1'1'l 

" " ,
1'Wih!ff'Yl-:J~'W~1'Wl'W 713 ':i1t1 ~~I~'WVI'l':i1~~t1~~ 37.3 (1'l1':i1-:J-Yi 1) 1~t1!JJ~fll1lJlll'lfl~1-:J 

" ,"
':i~'\1iNVI'l':i1m':i~~I~tl1'Wl'\Alf1''lf1t111~~I'\Alf1''\1tY\I (P > 0.05) !lJ~~111'WflVI'l':i1m':i~\911~~ l\91t111D\I 

iI "1)1, 

\9l1m~~'l.Ji'W 'U~\l11fll~ t1'W '\Al'l.J11VI'l':i 1m':i~\911~~ '(1' \I-Yi '(1'\911 'W 11fll~ t1'W i'W tJ ':i ~ tllJfYfl'l:ll-Yi ~mtl':i ~'\111\1 
'U • • 

, " 
~l'aNn 1 fll1lJ'lffl'U~\lm':i~\91!~tltJ':i~1'l1'WflrilJl1fll~t1'W l\91t1Htlfll'll1Jl'\AlffH~~m{J 

Age 
N 

(Male: Female:Unknown) 

No. of positive 

(Male: Female: Unknown) 

% prevalence 

(Male: Female: Unknown) 

1-6 
278 

(145 :133:0) 

79 

(43 : 36:0) 

28.4 

(29.7: 27.1 :0) 

7-12 
1,193 

(551:642:0) 

555 

(261:294 :0) 

46.5 

(47.4: 45.8 :0) 

13-23 
403 

(207 : 196:0) 

71 

(29 : 42:0)* 

17.6 

(14 .0: 21.4:0)* 

Unknown 
35 

(0:0:35) 

8 

(0 :0:8) 

22.9 

(0:0:22.9) 

Total 
1,909 

(903: 971: 35) 

713 

(333: 372: 8) 

37.3 

(36.9: 38.3: 22.9) 

• Significantly difference among the age group 13-23 between male and female (P < 0.05) 

• t~tl.:j~ln h.:jt~I.I'UiJ1.:jtt";.:jI~'U h.:jt~I.I'U'tJl.llI.11tlmft"ril'\1~tJ'\rm~I.I'U '1'VlI.l-m::t'\1~I.I.:j ~.:jihrm~I.I1.J~lJtl1QlJ1nnil 

tmucn';jdlJtl~1'U4'Ut~I.I'Ut{dl.l 
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• 	 fl11lJ'IlfHH'~'lfiA~ 'Uel-!l'J.hiY~'lfiA~~N9 ~~11 il'W1Jh.u~ tlirfH~ tI'W~1 

'lh~!'nf1''ntl 
~ 	 ~ 

,\)lfltll'Hr151'\)tll5~~H91tJlh~\91 l'Wih I ff'UtJ,n:rm~ tI'W 1,909 51t1 'W'lJ ~~\91!91tJ~1'W1'W 
jI I 	 I jI " 

731 	 51t1 (37.3%) tJ'W !]jtJ~lU'Wfl'lfU\91'UtJ'Ilh~\91Yi\9151,\)'W'lJtJ'W'W'lJ':h\9151,\)'WUhh l\91cib B. hominis 
, 	 ~ ~ 

lJlflYi~\91I\91t1'W'lJl'WtJ1~1~iJm~1'W1'W 631 51t1 ~\911t1'WeJ\9151fl15~\91!91tJO'l 33 .1% 'WtJfl'\)lflUU'I
q 

\9151'\)'W'lJ hh l\91ctl1 G. duodenalis ~1'W1'W 81 51t1 (4.2%) 'Wtll151ff!~tJ'W (A. lumbricoides) ~1'W1'W 

69 51t1 (3.6%) 'Wtll15U1fl'UtJ (hookwonn) ~1'W1'W 30 51t1 (1.6%) IU5 l\91ctl1 Entamoeba histolytica 

o 	 q d
~1'W1'W 14 51t1 (0.7%) (T. 	 trichiura) '\)1'W1'W 10 51t1 (0.5%) 'Wtl11i!'U:JJ'I1lJ\91 (E. 

o ..:::to ~ gJ 0 	 ~ 

vermicularis) '\)1'W1'W 10 51t1 (0.5%) 'Wtl11i!~'Wmtl (S. stercoralis) '\)1'W1'W 7 51t1 (0.4%) 'Wtl11i 

1'lJl~l'W~11ff'U'W1\91t~fl (minute intestinal flukes) ~1'W1'W 4 'J1t1 (0.2%) U1:'l~'Wtll151Vi'1~\91 (Taenia 

sp.) ~1'W1'W 1 51t1 (0.1 %) 

, ~ 

!]j tJ ~1U'W fltJ tJmt1'W.u'l '111\91 ~1'1"1 'W'lJ 11.u'l '111\91 tlltlJ ,\)'W 1J~ij eJ\91 51tll5 ~ \91 !91tJ~ 'I ~\91 
~ 	 ~ 

0'1 83.1 % 1\91t1'W'lJ~~\91!91tJO\l 222 51t1 'il1fl~1'U1'UUm~tI'W'tl\l'l1:JJ\91 267 51t1 \91l:JJ~1t1.u'l'l11\91'\.h'U 
" 

(54.6%) 'UtJ'WUfl'W (43 .6%) vr'Vl~\l (41.0%) 'lf1:'l1J~ (23.9%) U1'1'VltJ'I (14.5%) U1:'l~'Wm51'1fiYlJl 

(0.5%) \911:JJ~1~'lJ tJ~Nhn\911:JJ B. hominis U'1fl'ltil'WU5~\91~\91n'il'WUlJlfl~~l91i'W'VJfl.u\l'l11\91~'Yl1 

flw~n1,\) (191151\lYi 2) 

~ 	 ~ 

fl11:JJ'lffl'UtJ\ltll'J~\91!91tJU'J ~\91'UtJ'ItJm~ tI'W ~1U'W fl\911:JJ'lfU\91'UtJ\l!91tJ i 'WU~1:'l~.u'l'l11\91 
q 

No. of 
Identified parasites (%)

Province positive
N 

in Thailand 

(%) Bh Eh Tt GI Hw Mn AI Ss Ev Tn 

AngThong 330 48(14.5) 26 6 0 14 8 0 1 0 0 0 

Nakhonratchasima 188 1(0.5) 1 0 0 0 0 0 0 0 0 0 

Nan 240 131(54.6) 105 2 0 7 2 0 63 I 2 0 

Kanchanaburi 267 222(83.1 ) 220 6 4 45 7 0 4 2 2 0 

KhonKaen 188 82(43.6) 80 0 0 2 0 0 0 1 0 0 

Pathalung 366 150(41.0) 145 0 2 5 4 0 0 1 1 0 

Chonburi 330 79(23 .9) 54 0 4 8 9 4 1 2 5 1 

Total 1,909 713(37.3) 631(33. 1) 14(0.7) 10(0.5) 81(4.2) 30(1.6) 4(0.2) 69(3.6) 7(0.4) 10(0.5) \(0.1) 

[Bh = Blas/orys/is hominis; Eh = Entamoeba histolytica; Tt = Trichuris trichiura; GI = Giardia duodenalis, Hw = Hookworms; Mn 

= Minute intestinal flukes; Al = Ascaris lumbricoides; Ss = Strongyloides stercoralis; Ev = Enterobius vermicularis; Tn = Taenia 

sp.J 

21 



• 
" 

'ill fl f111 i'1mn f111 ~~ I~t)';; 'JlJfl\J 'IJtJ~1l1 iY~ h" irf1!1 tJ'W ~ 1'W 1'W 1,909 lltJ YflJ 

. " " 
irfll1(J'Wiiiif111~~I~tJ1l1 iYIPI~l'W 1'W 713 lltJ l1lfl~11l'WfllPlllJ~mlru~f111~~I~tJ~1lJn'U 'il~ 

~ 'lJ'h single infection ~1'W1'W 592 lltJ ~~I1J'W 83.0% U~~ ~fl£lru~ Mixed infections 

""~ i ~I d '" ""~I~1'U1'U 121 lltJ fl~llJ'U 17.0% ~mlJ'UII'U'U 2 Infections lJlfl'VI~~ fltJ 105 llU fl~llJ'U• 

. " 
86.8% 1'W flrilJU tJ~l~iiirUrlli'ltlJ'VI l~ ~i)~ II~~ 'illfll1l1 V'U Iii V'Ufl1 1 IPI 1 1'illiJ'ilQ(J~1(Jl1i'Vl1~" 

1l1iYlPli'VIU1~'U '".hi1i Formalin ether concentration 1PI11'ill~ 284 ~1tJ~1~ ~~I1J'U 39.8% 

.::::.~ l1J Y QI I ~ ?I 
II~~ 11i Simple smear 1PI11'il !~ 266 1P11mm fl~llJ'W 37.3% 

~ ~ ~ 

~l'n~'Y1 3 ~fl£lru~fl11~~I~tJ~1lJn'U'lJtJ~l~tJ1l1iY~1'Wirfll1 tJ'W ~1'W1'W 1,909 llU 


~lll 'U fl~1Vfl11 1PI11'illiJ 'il QV'Vll~1l1iYlPli'VlV1 


Infection type 
Total 

No. of positive (%) 

Formalin ether 
Simple smear 

concentration 

Single infection 592(83.0) 233(39.4) 248(41.9) 

Mixed infections 

2 infections 

3 infections 

4 infections 

121(17.0) 

105(86.8)* 

14(11.5) 

20.6) 

33(27.0) 36(29.5) 

30(28.3) 2(1.9) 

3(21.4) 2(14.3) 

0 0 

Total 713 266(37.3%) 284(39.8%) 

* P < 0.05 
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• 	fll'J,t1~U1J'llU1Jfl11lJ'11~ fll'J~'J1'ilii!'il-«UT'JfI~~'~elTt1'JT~cU1~lU 
''YI fli! fI 'YI Htl 'JiT~i'Y1 til 

~ 	 ~ 

'illfll'1'rtHhH:J'il'ill'j~l1~l11J~ 1,9091'1'Hlfh:J fflmHll11fl1'j~n'il1tJ'ilQtll1.:J 3 in 
~ 	 ~ 

~ 	 ClaL::i..c:::::.d. ..:::...::1 lI] 9J Q.I .o::::t. 

flU 11i Simple smear 11i Fonnalin ether concentration n"~ 11i LES culture ~~'V1.:Jff'U 

~1'U1'U 1,001 'jlfJ 1n'W1'11'f)cil.:J'illm~mrm~tI'Ui'U,).:J111~ ~ln'Wfl1~ 5 ,),m1~ fiu t11'U 

flltlJ'il'U1J~ 'lJU'U nn'U 'If''1J~ n"~~'V1~~ ~~'illflfll'j1mtl1J1Yitl'lJfl111J11i 'Ufll'j1tJ 'ilQtI~1Jl1 

111 Fonnalin ether concentration i,rfl111J11i'Ufll'j1tJ'ilQtl1lJU~fl\9h~'illfl1ll simple smear 

i'U'lJW~~1ll LES culture ff lm'jtH~1Jfl111Jl1i'Ufll'j1tJ'ilQfJi~ i~tI\P)'j1'il~1J1~ff.:J~ff~
'U • 

.t!l QI I ~ ?t .d I ..::::.d. .c:..cS 

flU 482 \P)1UfJl~ fl~l'U'U 83,1% 9$~mflfl1111i simple smear U"~11i Fonnalin ether 
, 

<!/ I '" 

concentration fl.:J 3 1'Yl1 (\P)l'jl~'V1 4) 

, ~ 


tlll'Hrn 4 fll'jfffl'l:mU~fJ1J1YifJ1J1llfll'j\Pl'j1'il1tJ 'ilQt'J1~U1U'j i\P)c]f1 


No. of positive 
No. of 

Province N simple
positive (%) concentration LES 

smear 

Nan 240 108 (45,0) 38 34 85 

Kanchanaburi 267 222 (83,1) 72 87 198 

Khonkaen 188 82 (43,6) 26 17 61 

Chonburi 116 35 (30.2) 2 10 24 

Pathalung 190 133 (70.0) 30 14 114 

Total 1,001 580 (57.9) 168 (29.0) 162 (27.9) 482 (83.1) 
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v v 

~lf)fl1':if1m:l1l'l1~£J'IJt'Viv1Jinfl1':iiij'il~Vl'1-:J 3in 'il~'W1Jil ij~~~!~fl!'WV-:) 49 ':ilV 
'II 

• V • 

(8.4%) ~lf) 580 ':ilV ~1'l':i1~'W1J1'l1':i 11'l~11~1'1-:) 3 in 1~vij~T\.J1tJ 103 ':ilV (17.8%) ~1'l':i1~'W1J 1~ 
"" I iI

l~vin concentration !!1'i1'l':i1'ill";WIJ l~vin simple smear l'1-:JU !1JtJ~tllL1'tJ i. 'ililii~~~!~UG-:) 311 
'II 

.::ill] lfJ ~~ .<Old ~dI 

':ilV (53.6%) 'Vl ~lJL1'l:lJl':itll'l':i1'il'W1J ~~~1eJ11i simple smear !!~~TIi formalin ether concentration 

Sim 

N 1,001 (29.0%) 

51 

I 

58 ) 

39 ../
-~Con 

LES311 
(83.1 %) 

• v 

_I C\ 'JI "I "i_ I "i ... 'JI ""'"
0l!J1!-l- Velill diagram !!L1'~-:J~ltJ1tJ~m1~'W1JtG1Hl ~lJ':i ~I'lCjf1 ~1V11i simple smear (Sim), 

formalin ethyl acetate concentration (Con), and Boeck and Drbohlav's Locke-Egg Serum (LES) 

medium culture 
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~ ~ 

'il1f11'l1fl~1 'H)'il'il1'j~t1..:j'YilJ~ 1,9091'l1f)~1..:j ff1lJ1'jflyhf11'jm1'iliij'il~V t1..:j 3 ifi• 
~ ~ 

~ ~.<:::S.c:t.d .c:::....=s lr( 'jJ Q.J..:::to 0 ?I 
flfl11i Simple smear 11i Formalin ether concentration U?l~ 11i peR 1~'Vl..:jff'W'il1'WTU 330 'j1V Lu'W 

1'l1fl~1..:j'il1f1L~f1tTf1L~V'W''W~..:j'Yi1~~1..:j'Vlfl..:j Lil'WtTf1L~V'W'lf1V 179 'j1V (54.24%) tTf1L~v'Wmy..:j~1'W1'W 
I ~I .ti gJ Qd

151 'j1V (45.76%) m~'j~'Yi11..:j 12-22 u LlJfl~'j1'il~'il'il1'j~~1V11i simple smear VliJ Blastocystis sp. 

~1'W1'W 9 'j1V (2.73%) Lil'WtTf1L~V'W'lf1V 4 'j1V (1.21 %) tTf1L~V'W'Yit'Y..:j 5 'j1V (1.52%) Lrlfl~'j1'ilfi'1Vifi 
o ?I ..::sQ,I

formalin ethyl-acetate concentration VliJ Blastocystis sp. 'il1'W1'W 19 'j1t1 (5.76%) Lu'W'Wf1L'jtl'W'lf1V 

QI d Q ~" .c:t..c:S

12 'j1V (3.64%) 'Wf1L'jtl'W'YitlJ..:j 7 'j1t1 (2 .12%) U?l~LlJfll'1'j1'il~1V11i peR 1'1'j1'ilVliJ Blastocystis sp. 68 

'j1V (20.61 %) !il'WtTm~tI'W'lf1V 33 'j1V (10.0%) tTm~tI'Wmu..:j 35 'j1V (10.61 %) (1'11'j1..:j~ 5) 1~tI'j1lJ
u 

" iI iI • 

VliJ~~~Ltjffl Blastocystis sp. t1..:jiY'W~1'W1'W 85 'j1t1 (25 .76%) U?l~ij~..:j 58 'j1V (68.24 %) l11'1'j1'ilill 

VliJfi'1t1ifi simple smear U?l~ ifi formalin ethyl-acetate concentration (~tJ~ 4) 

, ~ 

.ct .... 1e::!.cS lI) i .C\ Q Q.I .C\ ~ jJ Q<i::S

V!l'Hl11 5 f11'jLu'jViJL'VlViJfl11lJ n 'Wf11'j1'U'illltlf11'jI'1~!'lff) Blastocystis sp. ~1V11i simple smear 

(sim) ifi formalin ethyl-acetate concentration (con) U?l~ifi peR 

No. of positive (%) 
Sex N Total 

sim con peR 

Male 179 (54.2%) 4 (1.2%) 12 (3.6%) 33 (10.0%) 43 (13.0%) 


Female 151 (45.8%) 5 (1.5%) 7(2.1%) 35 (10.6%) 42 (12.7%) 


Total 330 (100%) 9 (2.7%) 19 (5.7%) 68 (20.6%) 85 (25.7%) 
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_I~ ~ .
l'U'YI 3 ~(jfl1'J\9l'J1'O'\11 SSU rDNA 'IHl-l Blastocystis sp. ~lV11i Polymerase chain reaction 

(PCR), 

Positive 

Lane M 

control; N 

: 

: 

1 kb DNA ladder; 

Negative control 

Lane 
d 

1- 3 ~!
d 

ellm)'01f1\9l
cv 

1tJV1
I 

'1'01f1'
CLJ 

\...1m'J
4 

V'\...I; P : 

N=330 

PCR 

Sim 

(2.73%) 

58 

7 

(20.61 %) 

10 Con 

(5.76%) 

ltJ~ 4 Venn diagram Ub1'~'1~1'\...11'\...1~\9l'J1'O~1J!~tJ Blastocystis sp. 1~V1~ simple smear 
~d, L::t..c:::t ~ 0 

(Sim) 11iformalin ethyl-acetate concentration technique (Con) U(j~ 11i peR, N fltJ '01'\...11'\...1 
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~1f)f111~111~~:JJ\9l11~11f1'lhff\9l i'W~11ff'i'Wl~m:rm~fJ'W~Tlh:::ti'lfl'IVHJ~1'WTW 1,909 11fJ 

'Vi'lJ,.,h~V\9l11f111~\9l!4tJ~~~~ 37 .3% ~~~tJ\91f1~tJ~n'lJf)nftmn\ph~'l ~'V'I'lJf111~\91l4tJ'lhff\9l i 'W ~11 ff' 

9 d ':~I 0 

!'W!\91mu'W~1'W1'W:JJ1f) 4.24-47.1 % (Saksirisampant et al., 2003; 2004; 2006; Matthy et al., 2011) 

'l" ~ J' , d d ~ .J I&::l

!\91fJ~1f)f11Hlf11J1'W 'Vi'lJ11i.h~\9l'Vl\9l11~'V'I'lJ:JJ1f)'Vlfl\91 fltJ Blastocystis sp. (33 .1 %) 9f~l!\9lf)\9l1~~1f) 
'd .a.lII 3J ~ ~ .. I Q gJ IJ}

11fJ~1'W\9l1~'l 'Vl11fJ~1'W'V'IiJ'V'IfJl1J Iffl\91tJ'W (16-49%) 'VifJ1liu1f)'lJtJ (22-38%) 'VifJ1lil~'W\911fJ (4-33%) 

'VifJ1ni'lJl~i'W~'lJ (12-24%) i'W'lJW:::~ Blastocystis sp. 'VifJ111l!ff'~1l!{l:::1'l.J11\9lcH1 'Vi'lJl~i'Wfl11:JJ'l!f) 
, 'j) 'j) 'j) 

Vi'! tJfJf)ll 'WtJf)~lf)tj f111f1f)mtj rJ~'Vi'lJ11V\9l11m1:JJ'l!f)'lJtJ~f111~\91!'lftJ'l.J1 ff\9l1 'W ~11ff''lfiJ\91~l~'l rJ~ 

l!\9lf)~l~n'Wi'l.Ji'W1JiJfl1f1~l~'l 'lJtJ~'l.J1:::!'Vlfl' ~ ~tll~ln\91~1f)r;rf)1JW:::'Vll~1JiJfllfll4tJ'lf1~ 1~'Wlin:JJ 
\9l{ltJ\91~'U ~'lJtJ'W 111fJ'lJtJ~'l.J1:::'lf1m i 'Wl!~{l:::fliJfl1f1. ~ 

'l.J1ff\9l i'W~11 ff'~~~fl\91~~ 83.1 % 'V'I'lJ 1 'l.J11\9lCJf1 Blastocystis sp. (82.4%) l!{l::: G. lamblia (16.8%) 

~~!~'W'l.J 'j ff\9l~~ f)U ~\91~ m 11 litJ'W n'W fitJ~ \91 ~ tJ ~1f)f11 'j~mf1~'l.JlJ df tJ'W 'j::: fJ:::~ \91 ~ tJtJ ~ ~~ii' 
~ 

~ d Q.I.c:t i Q.I Q,I ,0::11 ?I 1I).d ,,&.c1 jJ

!'W tJ~ ~lm\91f)'Wm 1 fJ'W 'W ~~111\91f11UJ~'W 'lJ 'j ~1'W :JJ1mu'W 'lf1 1 ! 'Vl fJ-f):::m 'j fJ~ l!{l :::'lf11'Vi:JJ1 9f~ :JJfl11m 
u • " 

'jI SI I 'j) I , 

'Vl N ~'IJ tJ'W 111fJ,!tlfJ 'W tJ f) ~1f) tj ~ 1f) f11 'j ~1 'j 1 ~~'W Vi rJ~'Vi 'lJ 11 'I11~:JJ Vi 11 ~ I~ fJ'W II{l::: fI i'1l~ tJ'W i -Hl~ 'W• 
" ,J " , " II1'l.J 'j:::'l.J 1fl!'IJ 1 9f~ l~ 'W l!11 ri ~'l.J 'W lU tJ'W Vi ~lflUJ'IJ tJ~ 'l.J 1 ff\9l1::: fJ::: ~\91~ tll1'~ ~tJ~'lfiJ \91 

~ u 

" f11'j~U1~ 11f1'l.J'jff\9l ~11 ff'i 'Wl~m:rm~ fJ'W i 'UfllflrWWtJ 'V'IiJ11 ~V\9l'j 1f11'j~\91l'lftJ'l.J1 ff\9l i 'W 

ol!J~ & ,Jl!J1 I ,~J' 
m !~~~tl~ 54.6% 9f~ t:JJU\9lf)m~~lm1fJ~1'Uf)tJ'W11'W1'U (48.9-53.7%) (Garavelli et al., 1988,

" 
" Piangjai et aI., 2003) i\91fJ'WtJf)~1f)'V'I'lJV\9l'j1f11'j~\91l'lftJ Blastocystis sp. (43.8%) ~~l!~1 rJ~'Vi'lJV\9l11 

tI " 'j) I 

f11'j~\91I'lftJ'VifJ1111 ff'1~tJ'W tif)~1fJ (26.3%) vl~tj l~m:rm~ fJ'U i 'W ~~111\91'l-l1'Wl~'WI~f)'lf111 'VlfJ-f):::m~fJ~ 
,., 'j) 'jI I 

'1oHll nh:::'l.J 1fl!'IJ 1!'J5'WI~ fJ1n'lJI~ f) i 'W ~~ 111\91 f11UJ~'W 'lJ~ 'W tJf) ~1f)tj ~1f)f111 ~u1~~'W Vi tllftfJ'lJtJ~l~ f) 
~ u • 

tJm~ fJ'U 'Vi 'lJ 11~ tJ ~tllftt,lli~,rtJ~ fl'IJ 1 ~~ tll ~ l~ 'W l!11 ri~ l! 'Vi ~ m::: ~1fJ'IJ tJ ~ 'Vi mll1ff'1~ tJ'W tJ~l~1'j n 
" 

\9l1:JJ ~1f) f111-ff~ l f) \9l'Vi 'lJ 111~ f)tJm~ t1'W ff1'W:JJ1 f) lli ~1 tJ~ lVi'1 i ff l!~f)r;r'lJ'Vi 'lJ f1l 'j~ \911'lftJ'V'I fJ111'l.J 1f) 'IJ tJ 

,!mHY1f.J~ 0.8% tll~l~tJ~:JJ1~1f)f111~111~~l!'U'U i 'W 'j:::l1':h~l1'!ll1'W11 ~fl1'V'1~'W!l,r~1lim:JJ1:::n'lJ 

f11 'j I~~UJl~'lJ1\9l'IJtJ~ 'Vi tIln 'l.J1f)'IJ tJ~~ tJVtllfttl\9l1:JJlf'W ~'W 
u ~ 

~111i''lJf11'j~n1~ hfl'l.J1 ff\9l i 'Wl~f)tJm~ t1'W i 'Wfl1f1\9l:::1'WtJtJm~ t1~m-wtJ 1~yhf111~1'j1~ 2 

~~111\91 fitJ ~~111\91'W m 'j 1'lf-ff:JJ1 l!{l::: ~~111\91'IJtJ'W 1If1'W ~~'Vi'lJ1l~V\9l11f1 11:JJ'ltfl.~ ll\9l f)~1~ n'W 1\91 t1'Vi'lJ 

f11'j~\91l 'lftJ'l.J " 'j ff\9l i 'W ~11 ff'1 'WI~ f)tJm~ t1'W ~~111\91'IJtJ'Wl!f1'W (43.6%) :JJ1f)f)11 ~~111\91'Wm11'lf-ff:JJ1 
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j} iI " I 
QJd ~ QlQ 91 QJ.c::S. f QI 

(0.5%) 'Vl~'U m 'il l'U tJ~'l,/ln'iJ 1n~'UtJ'U III V"HWJ~~ tllJU ~~ {l'tl1'U ~'U tJ~m tJ1Jm 1'VlU~n~1~n'U'UtJ~ 

" 
1 'j ~11 V'U'"~ {l'tJ ~ 1 ~ V 'il 1 n U uu {l'tJ U tl1ll 'YI U ';h'l1 f1l1 V'U i 'U ~~ '111~ 'U fI 'j 'j l'lfff'l,/l tJ ci1 'U m tJ U fI f 1 

". . " 
.,j'1'j1'lff)1'j'Vl'\11m~~fI'j un"'~b ~m'\1l'j'UtJ~b ~11 t1'Uij{l''UtJ'U liTt1Yi~ u~n~h~ 'iJ1n'l1 f)l1 t1'U 1 'U ~~'111~" . 
'U tJ'U II fl'U ~~ ri1'U II 1nfl 'j tJUfI f 1iJ 'j ~ n tJU tJ l:]1'Y1lnll ~ 'j n 'j 'j II '1 'j ~11 t1'W tJ cil 'U ~ 'U 'Vl 'j tl'U ~ 1 'j Il ~~ 1 'j ~ " . . " 
m'l1 uij{l''UtJ'U 1iTtlYi Ill~ 'il1n rl~f)1'j f1nll1ii U{l'~~ 1 '11'1 ~ 'U i1n u 1 '11' fl11ll1U ~~nUf1nll1U fl. " 
.1 , 91 91 1 <!l ... "j .1 '" , 91 9191 ....,,: 91 
lJ'j~'lf1'lf'U 'I1l'U1 'iltl~tJ'W~'j1t1'il1n ~ 'jfllJ'j{l'~ ~~tJ~'il'U 'I1f111ll~m'U~'UtJ'W1lltlU~~{l'~U1~~tJll 

f1~fI~I~'U~~~~ll~mh'l1fuf)1'j{jtJ~tl'U '1 'jfliJ'jiY~ ifi' 

" " 
'il1nf)1'j liJ1 t1UlYitlUfl11ll 111'W f)1'jiiJ 'il~Vf)1'j~~I~tJ Blastocystis sp. 1'W1911tJcil~ ~ 'il 'il1'j~"'~ 

. """" 1 91 '" 1 d <J,J Q.c::1330 'j1t1'Y1U1111i simple smear 'I1rl~U1f)l'YIM 2.73% 'W'UW~'Vlf)1'j~'j1'il~1t111i . fonnalin ethyl

.,,: 1IJ1 """''''IIJ9I' '''j 191 <!lacetate concentration {l'lllnm'YIllfl11ll!1 'Uf)1'j~'j1'il1'U'il'iW !~'l,/lnn11 2 l'Vll !~t1 '\1rl~U1ntl~ 

.Ii 91... ~ , .Ii, 91 "''''' 91 91 'I 91 IIJ 1 "" "" ...
5.76% Clf~{l'tJ~fI~tJ~nUf)1'jflnll1~1~~ Clf~'YIU11f)1'j~'j1'il~1t111i l'Ull'U'U 'I1f111ll!1 'Uf)1'j1'U'il'iW 

" " " f)1'j~~I~tJ Blastocystis sp. ifi'mnni1 simple smear ()~ 3 I'Vh (Nuchprayoon et al., 2009) "'~ii 
"j "''''' d.!Ii • I"" 91 IIJ o'.k '" 0 .: 91

l'U tJ~ 'il1f111i simple smear ItJ'U f)1'jlJ1t1~ 'il'il1'j~lJ'jmw 'U tJtI~~U'W{l' !~~ Clf~'\1lnll 'il l'U1'WI'lftJ'U tJtlm 'il 

o 61 Y_3.t tq, J,~.d d .q di 91 '" 
'Vl1 mlJ1t1 !ll i~'Wl'lftJ {l'1'U11i fonnalin ethyl-acetate concentration IU'Ul'Vlfl'UfI'Vl 'lfiJ'jmW~'il'ill'j~ 

" I I I 

mn~'U l~tJI'WllmlllI1i'Wf)1'jiiJ'il~t1 llitJlmtiulYitiutlUi~ simple smear lll'i~f1~ij,rtJ~ltl~'r.11'11fu 
Q Q QI J QI.:A d Q.c=I d y I GJ 91 ~ Q.I ~ ,J i '1 Q.I 

f)1'j1'U'il'iWI'lftJ '1iJ'j 1~Clf11'WtJ~'il1mtJ'U11i'Vl'il~~tJ~1l'U !'I1l'lftJ~n~~ntJ'U~~'U'Wl'lftJ !iJ'j !~Clf1'lJl~ 

i 91 <!l .k i 91 i '" "'... , ""'" 91IIJ <!l,
"!~ 'I1rl~U1ntl~ 20.61% Clf~ 'I1f111ll !1 'Uf)1'j1'U'illW,,!~m111i simple smear tl~ 10 l'Vll {l'tJ~f1~tJ~ 
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