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Tutlagiiugisieauny subtype 1-9 Tuau H9N13n32018U09 subtype HtazANNFURUT Ve BT TUMI A T3n
FuihuiTdudasuluuaazsyma 0d1a15ia1n subtype  ¥04 Blastoeystis  Tuan'Inedaliiflufinsrumida
ﬂﬁﬁﬂmﬁgﬁaﬁﬂmmm%ﬂmm Blastocystis subtype Gluwfﬁm%aﬂullm IdhmsRugansznminiEou 330 10
ﬁﬂﬂmaumuazmuﬁmaumaummuﬁu small-subunit ribosomal rDNA (SSU rDNA) ﬁ]ﬁﬁ% polymerase chain
reaction (PCR) mﬂ@hﬁlﬂ'NQfﬂfﬂﬁ ¢ 1AM subtype U®N Blastocystis  sp. #2873 restriction fragment length
polymorphism (RFLP) (18 #udunanie DNA sequencing analysis Wan13a ”aﬁwu@'ﬁm%a Blastocystis sp. 1MUY
85 310 (25.76%) 1A8WY Blastocystis subtype 3 um‘ﬁqa (57.35%) ARG subtype 1(33.82%) 1AL subtype 2

(8.82%)

ABSTRACT

Blastocystis is a common enteric protozoan of intestinal parasite in humans and animal worldwide. Until
now, about subtype 1-9 have been reported in human. The distribution of the subtypes and the association between
subtypes and the clinical symptoms remains controversial. In this study, we study the subtype distribution of
Blastocystis sp. high school students in Ang Thong province, Thailand. The fecal samples were collected from 330
students. Blastocystis sp. infection were identified by simple smear, formalin ethyl-acetate concentration technic and
Polymerase chain reaction (PCR) of small-subunit ribosomal DNA (SSU rDNA), subtypes of Blastocystis sp. were
determined by restriction fragment length polymorphism (RFLP). Eighty-five (25.76%) samples were positive for

Blastocystis sp.. Subtype 3 was the most prevalent (57.35%), followed by subtype 1 (33.82%) and subtype 2 (8.82%).
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(Saksirisampant et al., 2003; Leelayoova et al., 2008;
Nuchprayoon et al., 2009)
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2008)

M3ANBINIOYFIINGINUIN Blastocystis
sp. IAMUHAINHABNNAOWUT (Yoshikawa et al.,
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WU Blastocystis subtype 10 u,ﬂﬂblﬁ’mﬂﬁ'm'ﬁyﬂqgﬂ
Frounit lilguynd 151 $3 10z 1919 (Stensvold et
al, 2009) 1@ subtype 11-13 uonlavindna ds1
1ag quokka Tuauda (Parkar et al., 2010) Faugay
subtype Sanwanselumsaameiuandai 10
subtype mmsaﬁﬂﬁ’zﬁﬂmiﬁﬂﬁ?a%@°lumgys‘fu,as
datld 119 subtype lineTsalunyudld uazuna
subtype Al Taa ﬁﬁi’nww 13U Blastocystis subtype 3 171
drmnsuunidnnuuud Tigunsedaiely
danaaedld (Hussein et al., 2008) 15ludu
Tuieiuiideyaninuduiuives
subtype V04 Blastocystis sp. 63 1iiiFa J518914N
Blastocystis subtype 3 t1az 4 0199zn0 13an3e 1uA 14
(Hussein et al., 2008) Glummzﬁ subtype 2, 5, 6, 7 a
mldinalsa (Dogruman et al., 2008; Hussein et al.,
2008) HANTIBUNUIN subtype 2 1Az subtype 3 151U
aunguosanibazfoude ldisun (Vogelberg et
al., 2010; Katsarou-Katsari et al., 2008) NMIANHI
mais IR e ImIveamsaaie Blastocystis sp.
TSz UUMUALDIMITOINNAINANUUANA IO
subtype V84 Blastocystis uaﬂmﬂﬁﬂ’nm;mmz
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Uszimaaien wu@entululszma neddisea
AUYNUDY Blastocystis subtype AN Tundazitui
a1anu11 Taelis1891UMs WY Blastocystis subtype 1
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AFUNN (Thathaisong et al., 2013) oz ludniniEou
Tusanianei¥ans (Leelayoova et al., 2008) LANGL
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a1V ULAY (Jantermtor et al., 2013) MITANHI
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Blastocystis sp. #e73 Simple smear 2% formalin

ethyl-acetate concentration g 7% PCR

2. MIanaaeue
anaABue111nRI0619999152 200 A,
Iﬂﬂi%"]jﬂﬁﬁ’ﬂﬂlﬂﬂ Favor Prep stool DNA Isolation
Mini kit (FavorGen Biotech Corporation, Taiwan) uan

v T Y
uad e 131 —20°c e ldluminaaeunise 11

3. MINIIUAIBWEAIIS PCR

INNIIUIY small subunit ribosomal DNA

gene  (SSU rDNA) %83 Blastocystis sp. Taely

universal primer ﬁmmm Lﬁm"mm SSU rDNA
YD Blastocystis h],ﬁjwﬂ subtype (Santin, 2011) Tu
U§A3e1 PCR #iTfSimgns 50 ul Feulsznoudae
1x PCR buffer, 3mM MgCl,, 0.2mM dNTP, 1U Tagq
DNA polymerase (Fermentas, USA), 40pg/ml BSA ,

o <
0.4pM U®9 primer F 1o R 1AZAIDENADUID 200
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ng TaoiiusuIuAB e 35 50U thermal profile
ﬁjﬂﬁ denaturation 95 °C 30 U1 annealing 50 °C 30
UM extension 72 °C 30 3117 Tagld pre-heating
denaturation AW QR 95 °C 4 1T 1AL complete
extension 72 °C 5 U111 ﬂWﬂ&uﬁi’Ji}a’ﬂU PCR product
VYHIA 480 bp Taold 1% agarose gel AU 1 kb DNA
ladder (Fermentas, USA) 11721 30 w1 udrdou
aunanmelduas uv

@70 ethidium  bromide

(BioLabs, USA)

4. M3u8n subtype 72835 RFLP

ANYINNUUANAIIVDIEIAUALD UIB VD
SSU rDNA 5212 Blastocystis subtype 1-3 Taons
@n PCR  product Yuit 1 roeulmidasumz
(restriction enzyme) Asel Lﬁﬁ]lwﬂ subtype 3 99NN
subtype 1 118 2 ud14eu Tl BsrGI 1en subtype 1
uaz 2 sonnnfu LA LR 2 FudIuves PCR product
fiQnAAd I restriction enzyme QAIINLENVIARE
10% acrylamide gel 15euNeuny low molecular
weight marker (New England BioLabs, Canada) rﬂu
a1 2 ¥ 139 §ou&78 ethidium  bromide 811HA

meldiers UV (BioLabs, USA)

5. DNA sequencing {8 Phylogenetic
analysis
MITUSUNANITUEN subtype AI8IT RFLP

M lagi1 PCR product 'ldin purify #18 ExoSAP-IT

U o o
clean-up (Affymetrix, UK) ugraadnsziaay
v

DNA sequencing (First base, Malaysia) 910U

a 4
AATITHNAAIY Phylogenetic  analysis (BioEdit

software)
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Nan‘]i’;ﬂﬂ ] Lane 1 Lane 2
o 1000
mafSeunguanullumsasiadiony o0 h:’
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91NA196199991529INANNIHUA 330
700 bp

@ ' I v A o A
10819 Wuiiniseue 179 519 (54.24%) UnT8U
S500bp

NYITIUIY 151 519 (45.76%) 019381119 12-22 1)
100 bp

Lﬁﬂﬁ‘i’)ﬁ]@‘%ﬁzﬁ}?ﬂﬁ% simple smear WU Blastocystis

o < v A
sp. ITUIU 9 318 (2.73%) WuinFeuae 4 519

(1.21%) 1ini3ounga 5 310 (1.52%) 1iioAT21942875

. . . i‘ﬂﬁ 1 WaN13A339%1 SSU rDNA Y04 Blastocystis
formalin ethyl-acetate concentration W1 Blastocystis ¢

Y . .
o 3 e A sp. A287D Polymerase chain reaction (PCR),
sp. BTUIU 19 318 (5.76%) Lﬂuuﬂli‘(’]u”]ﬂﬂ 12 318

o A a A v Lane M : 1 kb DNA ladder; Lane 1- 3 ?uﬁum
(3.64%) UNTIUNYN 7 318 (2.12%) Lazlu9nNI1AY

At ) ﬁ]Wﬂﬁ”J@EJ'Nmﬂﬁﬂﬁﬂu; P : Positive control;
9% PCR  ©1333WY Blastocystis  sp. 68 318 (20.61%)

& v a o a a N : Negative control
Wuidniseuse 33 918 (10.0%) UNLTYUNDN 35 318

A ya A
(10.61%) (9115190 1) Tﬂﬂsmwug«,mwa Blastocystis

Y 9 N=1330 L —
sp.  NIAUTIUIU 85 518 (25.76%) aLiing 58 518 / \
i PCR
= ] k) ad | an ;
(68.24 %) NA519 linud1075 simple smear 4ag 19 / \ (20.61%)
H I'II 58 ‘\
formalin ethyl-acetate concentration (31]1’] 2) |I /__,«--——a_\'l\
~ = aa o )’ \ .\\I
MINN 1 Waﬂ1§llﬁﬂﬂlﬂﬂﬂﬂ31ﬂ131uﬂ153u%ﬂﬂ 3 ‘ '|
-~ 2 e . _ L\I/ | .
MIARALAD Blastocystis sp. AIUID simple Sim | | 10/ con
— (2.73%) | 4 N\ 2 (5.76%)
smear (sim) 39 formalin ethyl-acetate \ N/
concentration (con) 118235 PCR «/
HamsIneseive Blastocystis sp. 311 2 Venn diagram uffmmmuwmnwuwa
e U 3 ) o aa
sim con PCR Blastocystis sp. Tae7% simple smear (Sim) 1%

formalin ethyl-acetate concentration technique
WY 179(54.24%) 4(1.21%) 12(3.64%) 33(10.0%)  43(13.03%)

(Con) 18 35 PCR, N A9 31UIUAI0E1
U 151(45.76%) 5(1.52%) 7(2.12%) 35(10.61%) 42(12.73%)

¥
MIuA

33 330(100%) 9(2.73%) 19(5.76%) 68(20.61%) 85(25.76%)

MSHAUUIIBENIIUEN subtype Y04

Blastocystis 1835 PCR-RFLP

11 PCR  product (gﬂﬁ D) A ldmdadao
ulyidasune dsel  92@INITOUBN subtype 3
90N subtype 1 130 2 14 Taw subtype 11 1 1Az 2
12 liignandu Asel ud subtype # 3 vzgndnldTuA

o A y A
BULYUIA 255 ag 225 bp (3UN 3) wagluvuin 2
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Ifoulaidasumie BrGl  da 3@ N1 0uen

subtype 1 Uag 2 1@y subtype 2 ﬂ%qﬁgﬂﬁﬂﬁjﬂ 4&““*&"” R

1 a (5 alay a3
BsrGI 63U subtype 9 1 ﬁ]zgﬂm‘lﬂ%umaummmﬂ

el

|
A s
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iy

65 uag 415 bp (319 4) NI INLEN subtype A287D

PCR-RFLP @2 8udumalaeiil DNA sequence 31

In51z¥a0T151n50 Phylogenetic  tree 19

ANUFUWUT FanuNaoanadednunan 1danms

1180 subtype #2835 PCR-RFLP (317 5)

Lanc2? Lane 3 Lane 4 Lane 5 Lanc &

R

it

= a ¢ . L &
Hsbe gﬂﬂ 5 MIAUATIZHAIY Neighbor-joining tree [ND

LHENNQY subtype Nog lunquiAeINy

N1INIT8VBY Blastocystis subtype 1-3 Tu

gﬂﬁ 3 wamsaadoeu lal dsel Lﬁmwﬂ subtype 1 ianinGauludsrnine19nes
139 2 99NN subtype 3; Lane M : low 31031935 RFLP 180 subtype 04
molecular weight marker Lane 1-3 @115 Blastocystis NASNTEouna 68 510 Wy i
subtype 1 %30 2 ; Lane 4-6 §14 51 subtype 3 subtype 1 23 AU (33.83%) subtype 2 6 AL (8.82%)

4 & a &
subtype 3 39 AU (57.35%) (MITNN 2) HINITHALYO
Lane 1 Lane 2 Lanc3 Laned Lane 5 Lane 6

Blastocystis subtype luTaNuuana1anulumeaene

HAZINANDY

v Y
@15197 2 HANIUEN subtype YDUFO Blastocystis

#1675 PCR-RFLP

subtype ¥1e MY 53U
1 12(17.65%)  11(16.18%) 23(33.83%)
2 4(5.88%) 2(2.94%) 6(8.82%)
gﬂﬁ 4 wanmsaaadoeu Tl BsrGr Lﬁmwﬂ subtype 3 18(26.47%)  21(30.88%)  39(57.35%)
1 88N1A subtype 2; Lane M : low molecular 594 34(50%) 34(50%) 68(100%)

weight marker Lane 1-3 & MU subtype 1 ;

Lane 4-6 61151 subtype 2

1419



:\

. Grocucfc Research Conference

anUnaazaginamsIve
nmsfFeumeuniylunsdine
a -g v 1 g’/
MIAAIYD Blastocystis sp. TUAIDENGINTENI 330
F1ONUINIT simple  smear  IRWADINTNEY 2.73%
TuvaznI3n51992835  formalin ethyl-acetate
concentration 1115 011uA1Y 1 1UNTATIININY
9} T T 9} = d
1&u1nna1 2 1 Taeiwaulnda 5.76% %9

an

A0ANRBINUMTANEIAIY FINVINMITATIIAILIT
&
Wuduldaiiulrlunisifiedenisaatyoe
Blastocystis  sp. 1&unan simple smear 8431
YA A an
(Nuchprayoon et al., 2009) NNUUBININIT simple
& a 7 2
smear 1umsthegoaszlsuaniosasuua’lad
A o X 9 o VY| 1 .ﬂ v ax
mnisuwgetiesernrilnihelilawse aiuds
. . 3 a A
formalin ethyl-acetate concentration Wuwmaiianly
a = S S aa o
Ysuagansznniu merinau lhlunsitede
& = o an o a9y o o
WenfSeuneunuls simple smear LANYINUDIINA
° o an o X 9 A 3 axa
dmsumsitnede 11 Tad 1esnmiluish
v & y & A | o
aosfuldireanaznouasiuye 1ds Tagiu1g
Aa @ < 1 9 v an
srazniimiaraduanezuanldie d1m5u3s PCR
= g A A ° v
Fudumaiiadianylazanusunsizgs 14
= é Y aa @ 1
HaUINDe 20.61% Feldanurlunmsitedsgann
3% simple smear 84 10 111 #0AARBINUMIANYIVDS
Roberts (2011) #1wu313% PCR  1iau'lhlums
aa o v X ' T 3 =2
Madeldavu 2 1 uaed1e lsnauuIenIAnEN
W11 PCR 9106106199915 A1 T lumswu
A v o oam L .
OININUID Direct microscopy Tae Santos (2013)
1 1 . = d‘ 9 1 1 d' =
181271 primer ¥N1d0190gTugr9nN a1
Y
HABHINUBILADE subtype UBNDINIIINMTANEN
2 " ya A = . VY ax
Inungaaions 85% iannsaasionylanieds
simple  smear U@ 235 formalin ethyl-acetate
. Y 3 1 as | as
concentration A3 1HIHUINID simple smear {OEID
formalin ethyl-acetate concentration 111 11
woulfiianiana 1y e hieawedunisAnyuite
a s Y a a X
Uiz uao I UnNITalNUNITIVBINITAALT D

Blastocystis sp. &
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Y1 Aax A A

Fa3E PR Hanwlaniniaaesdi i
nauuadanuIiuesiegeiassenyluis
simple smear 1az2% formalin ethyl-acetate
concentration U@ LeTaND Blastocystis sp. 1u3s
PCR "1?1’«Tﬁmmﬁmmmﬂgﬂﬁwmﬁzﬂzﬁuml,%aﬁ
waluaemsvii PCR  TaemsAny1ved Kuk (2012)
WUN Giardia 328% trophozoites 1%Wa PCR @y 1A
adunuhIdmauInlusedeiinuszes cyst vieon
aungoinfnanluganised inhibitor M
Fav21an1sirauve e u lasls el arwrs oy
§1u’sualgul,ﬂhlﬁ}(Abbaszadegan et al., 2007) 2814'ls
Sammsanniuaadiifiuindsmsiiesudaes
madsaainererniianu 'l lidisanedmsuns
Jnalsa

nnmsaninuiluauinedmsaade
Blastocystis sp. §425.76% «'fiﬁﬁfmuwumsam%a
gﬂﬁﬁ 10-45%  (Saksirisampant et al, 2003;
Leelayoova et al., 2008; Nuchprayoon et al., 2009)
Tﬂmﬁaﬁﬂmmnmmﬂﬁawvmawﬁuﬁﬁ’w?%
PCR-RFLP @1415018NA10WWT Blastocystis 14 3
subtype fo subtype 1, 2 g 3 Tagny subtype 3 U110
ﬁqw F1e0AARDITYII09UVBI Jantermtor  (2013)
1ag Surangsrirat (2010) LLGiﬁlTﬂLLé}Qﬁlﬂwﬁﬂﬁﬁﬂ‘HWﬂﬁ
Leelayoova (2008) 4@ g Thathaisong (201 3) 17]
mmsanerludiniansansuazainnalany
Blastocystis subtype 1 (77.9%) 1J1ﬂ‘ﬁijﬂ ﬂﬂ@ﬁuﬁ
MIANBINY subtype VD3 Blastocystis1u'Ing 5
subtype fio subtype 1, 2, 3, 6 1182 7 (Leelayoova et al.,
2008; Surangsrirat et al., 2010; Thathaisong et al.,
2013; Jantermtor et al, 2013) HaMsANHE TNy
subtype 71919'11910518911BUY F1 Alfellani (2013)
lafnumazsIusIutoya subtype V03 Blastocystis
yh TanwuAuAAINe Blastocysis subtype 1-4 ey
90% 1AW subtype 3 mﬂﬁqa 13 l5AmuANY

o & -4
ﬁa’]ﬂﬁa’lﬂﬂ’lﬂﬁ’]ﬂwuﬁﬁuﬂﬂl%@ Blastocystis {1‘”

o Y Ay 1o 3 v ¥
Uszima Inedalivoyan ludanulunaaznin auiu
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