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Abstract

Blastocystis sp. is one of the most common intestinal protozoa of human and animals worldwide.
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
study, we studied intestinal parasitic infections among 1,909 school students in 16 schools in 7 provinces 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%). 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 formalin-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%).
We developed the culture system that sutible for metronidazole susceptibility testing for Blastocystis. We
found that Blastocystis grow best in LES medium, but protozoa precipitation was found in this medium.
Therefore, LES was not suitable for drug susceptibility test. RPMI was the sutitalble medium for
metronidazole susceptibility testing for Blastocystis. Moreover, we selected ferredoxin (Fd) as the candidate
gene for the metronidazole resistance gene study. Based on the available Blastocystis genome database, we
designed primers and amplified Fd gene from DNA extracted from Blastocystis we collected from patient.
DNA sequencing was performed. Unfortunately, the nucleotide sequence of Fd gene was similar to
Prevotella dentalis bacteria(74% identity), but not similar to Blastocystis in database. This may be due to the
difference of the Blastocystis genome. The available Blastocystis genome are B.hominis Singapore isolate B
(subtype 7), while the Blastocystis subtype found in Thailand was subtype 3. Further studies are undertaken

in the study of the gemone of Blastocystis Thai isolate (subtype 3).
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IS a J 1 . g L.

0 pg/ml Lﬂuwaaﬂmmu amiwmmzagﬂmm%mm metronidazole Y9¥® B. hominis U

NABANAR[D

v
[

Yufl 7 ana DNA Y0950 B. hominis Hgnu3gnsaine1misiaa o

v Y '
WIMsana DNA Y04 Blastocystis sp. Maguiuiiuluvasanaass Tagldgadna
DNA 484 Favor Prep stool DNA Isolation Mini kit (FavorGen Biotech Corporation, Taiwan) uan

Duadue 137 —20 °C e 14 1unsvi PCR do 'l

v v
U a o

YUN 8 1NN IUIUEY ferredoxin JaeIT PCR

Tuilgnsen PCR ﬁﬁﬂ%mmqw% 50 pl #9152n0URY 1x PCR buffer, 3mM MgCl2,
0.2mM dNTP, 1U Taq DNA polymerase (Fermentas, USA), 40ug/ml BSA , 0.4uM U094 primer F
1Az R UasAI0e9ABue 200 ng Taausuaumidue 35 30U denaturation 95 °C 30
BITRET annealing 50 °C 30 UM extension 72 °C 30 Iu1 Taely pre-heating denaturation ﬁ
Qmﬁﬂ"ﬁ 95 °C 4 WM uag complete extension 72 °C 5 W mm%umnﬁau PCR product Y119
587 bp 1a8l4 2% agarose gel 11 1 kb DNA ladder (Fermentas, USA) (111781 30 w1ii udadau

@18 ethidium bromide 91unan18lduas UV (BioLabs, USA)

W a

= o = d .
9 AnaAUHINDIR INA (DNA sequencing)

Ree
=).

U

= o v A = J . = . a L4
Anyiaauiiinglelng (DNA sequencing) Y938 ferredoxin (Fd) UAZUNTIEHAIN

1 o v A = 4 dy d'dy lAy
Lmnmwmm@mmﬂaTﬂ”lmmam@mamuaz“lmafn

v
U U o

YU 10 immmmmuazmmaw%wamﬁ%’a
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a v
WNaN133ve

o anugnvadlsalsaaludldlwdninisawiilszmalng

Y
=

= Yo a = d o A ¥ A = ¥ o =
NITANEIU @1@1WLUUﬂﬁ’QﬁJLﬂUQ%i]153ﬁ]WﬂmﬂuﬂljEJH%HLG]?EJ?JE]H‘U1ﬁﬂQG]fu3J‘ﬁEJEJﬁﬂB1
= 1 AS|* o d‘ QU 1 U QU a
aeullale No1gsena1 1-23 1 $1u9u 1,909 518 Nendeeglu 7 39ndalu 6 glininvelszma
9 ' A [ [ 1 1Y = A [ [ = '
Tne 1dun mamiie (AINIAUIU) NAASIUDDNRYUVUD (AWHIAUATI NV TUASUDULNU)
MANZ TN (TINIAFALYT) MANAN (TIHTADNBI) AIAAZIUAN (TINTANYIULYT) tag
Y o o o kS o o ] A J ¥ A a
ﬂTﬂGlG] (%\‘IW’J@’IWT]QQ) %1ﬂuu1fnﬂ1§@]3’35]’62%ﬁﬂiZ%Wﬂﬁ’J@ﬂNﬂlﬂﬁquWﬂﬁi?%WWﬂﬁﬁﬁﬁlu
99915% #1873 simple smear 7% formalin ethyl acetate concentration 7% Drbohlav's Locke-Egg-
4
Serum (LES) medium culture 35 Harada mori culture 118225 agar plate culture Wﬂﬁjﬂm%@ﬂ‘i e
o Y y 2 o a I % 9 ~ 12 1
r’luaﬂamaumu’m 713 318 ﬂﬂlﬂu@ﬁ‘i1iﬂﬂﬁ$ 37.3 (131N 1) IﬂﬁllliJﬁJﬂ’ﬂiJLW]ﬂ@H\?
4 1 4
381{?31\1@%3'lﬂ']i@]ﬂl%’f)ﬂlu!Wﬁ“D"]ﬂuag!,Wﬁ?i‘ﬂ]uﬁ (P>0.05) Lﬁ@ﬁWLLuﬂ@ﬂﬁWﬂWi@m%’ﬂIﬂ‘EJLL‘]J\?
[ g’/ v A 1w a tg d' v A g’/ = d’d J
AMNISAVUVUIDIUNLTYU W‘]J’J']’f)ﬂi?ﬂﬁ@]ﬂﬁb’@@ﬁﬂf;fﬂ“luuﬂliﬂu%uﬂﬁ%ﬂﬂﬁﬂ‘]ﬁ"mm’fﬂfﬁgﬁﬂN

= [ a &l =® 9
7-12 IﬂﬂW‘U@@]ﬁ'lﬂﬁﬁ@!,“]f’f)q\m\‘li@ﬂa& 46.5

3 a &’ a 1 o
MIaN 1 ANuENUeINIIAArelsaalunguiiniFou Tasusnamuineiaz ol

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

N No. of positive % prevalence
Age
(Male: Female:Unknown) (Male: Female: Unknown) (Male: Female: Unknown)
278 79 28.4
1-6
(145:133:0) (43:36:0) (29.7: 27.1:0)
1,193 555 46.5
7-12
(551:642:0) (261:294:0) (47.4: 45.8:0)
403 71 17.6
13-23
(207: 196:0) (29: 42:0)* (14.0: 21.4:0)*
35 8 22.9
Unknown
(0:0:35) (0:0:8) (0:0:22.9)
1,909 713 373
Total
(903: 971: 35) (333:372: 8) (36.9: 38.3: 22.9)

]
= A 1

A ) L] = 9 v o A A 2 A o
!u’t‘NmﬂINLiEJ'LHJNL!“VNH_]L!T'Nl'iEJWUEJ"IEJI’GJﬂ"lﬁﬁﬂ’ii‘uuﬂljElumlﬂfl-ﬂzmiﬂﬁ WNUNTIUNNDIYNINNT

4 ] 3’, = 9
mmmmmg“lwvuwﬂumﬂ
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o anuynuazyHavelsanrianiag NasranulaniinSauina

szimalng

) a éj a o 9 v A ya t&l o
ninmsdsmsaadolsdalud ldvenuinFou 1,909 518 nudaaresiuu
Y 1 v Y
731 518 (37.3%) W e munstavealsaanasrvnuiununasny 11s Iada B. hominis
~ o ° a I @ a dy = dyw
winiiga Taenuluormidiassiuiu 631 510 Aalludasinisaniona 33.1% Uonaniigs
a52900 115 1A% G. duodenalis 311U 81 518 (4.2%) WS 1d1@OU (4. lumbricoides) 31U
69 518 (3.6%) We1511nU0 (hookworm) 314U 30 518 (1.6%) 115 A% Entamoeba histolytica
o a o a
$1UU 14 519 (0.7%) WerSud 3 (T rrichiura) $1UAU 10 510 (0.5%) WOIT TNV YA (E.
vermicularis) 31U 10 318 (0.5%) WONSIAUANY (S, stercoralis) 31U 7 518 (0.4%) WD
) < o a o
101 ud 1dvunaidn (minute intestinal flukes) $1UIU 4 518 (0.2%) HASWIITAIAN (Taenia
sp.) U 1 919 (0.1%)

(% a

§ I @ [ 1w @ ¥
ot wunee NI UK IAA19 NUNTIHIANMYIUTUIATIMIAATFIGA
9 9
04 83.1% Tagnuhaa¥en 222 518 INTIUIUTNIETIUNINUA 267 518 AIWAIBTIHIAUIY
(54.6%) VUL (43.6%) WNQI (41.0%) FA1YT (23.9%) 819NDI (14.5%) AT UATIIFAN
o W ll < Y I a A A @ o A o
(0.5%) ANEAY 0819 1500 B. hominis S3nuiluils@anasrswvuiniigalunndaniaiim

M3A1599 (131997 2)

M9 2 mmﬂ;ﬂmmmsﬁm%aﬂiﬁmmﬁ’ﬂﬁﬂu Suunamaiinveuie luudasan s
No. of
Identified parasites (%)
Province N positive
in Thailand
(%) Bh Eh Tt Gl Hw Mn Al Ss Ev Tn
Ang Thong 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 1 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) 1(0.1)

[Bh = Blastocystis hominis; Eh = Entamoeba histolytica; Tt = Trichuris trichiura; Gl = Giardia duodenalis, Hw = Hookworms; Mn

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

sp.]
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a &’ o a a
° ﬂ1iﬂﬂ!‘lﬁ’)i‘3uﬂi!"llﬂ\‘l‘lliﬁﬂ‘i’iﬁ1ﬂ‘lfuﬂ

k4
vInmsAnEINIsAdeTINnuYeslsFalininFoudiuiu 1,909 510 wu
H 4 4
niseunimsaarels@asiuiu 713 518 WIS MUNMNANEUZNIAATDIINAUIY
1 o a I @
NI single infection B1UIU 592 51¥ Al 83.0% a2 AN UL Mixed infections
° a g & . = A a g
919U 121 318 Aty 17.0% Taegtluuny 2 Infections MINNGA Av 105 318 AALTlY

A @ (%

Y
86.8% lunguil sgnliisdagnuada taznnnlseuiioun1sainnidiioa1e35n19

Aa a 1 Aa %] 1 a I
U5 TaINEINVI13T Formalin ether concentration #1329 14 284 710819 AALL Y 39.8%

ax o 1 a  d
11ae 3% Simple smear 732914 266 A10819 ALY 37.3%

] 9 A
M3 3 aNEAUTMIAAIRTINNUYBIFRTaa liniTaus LN 1,909 518

IUUNAIENITATIVINIRENMU T TR NN

No. of positive (%)
Infection type Formalin ether
Total Simple smear
concentration

Single infection 592(83.0) 233(39.4) 248(41.9)
Mixed infections 121(17.0) 33(27.0) 36(29.5)
2 infections 105(86.8)* 30(28.3) 2(1.9)
3 infections 14(11.5) 3(21.4) 2(14.3)
4 infections 2(1.6) 0 0
Total 713 266(37.3%) 284(39.8%)

*P<0.05




o mafSaunauanuhlunisasiadtodelsafaallsladrd e

a a A
madamedsaninen
% 1 g’/ % [} o ana (% g’/ asm
INAIBYWYINTEIINUA 1,909 7081 dINTDNINITATIVIUINY NN 3 9T
A aa an . . as v ¥ &
A9 19 Simple smear 1T Formalin ether concentration 4481& 9% LES culture lanedu

Y

o I v 1 <3 v [ [ o o v

1UIU 1,001 518 Wualedenaniiniseulusinia %Tlluﬂhlﬁl 5 WHIA AD U
= ' = % té = aAa (% 1

NIYIULT VDULNU FALT HASWNEN Cl)’\ﬁnﬂﬂﬁl,‘]_ﬁEJ‘]_IWIEJ‘Uﬂ’NiJll’JGluﬂ"li’J‘L!‘ﬂﬂEJW”LI’N

as . . 9 aa o [} 1 a |

7% Formalin ether concentration 1¥a111 11 lumsinede liuana1991n33 simple smear

Tuymzd® LES culture dansariiunnu hlumsinade’ld TasasrannIdganga

@ 1 a I < 1 Aa a
Ao 482 @10619 Aty 83.1% FIN1ANI1IT simple smear 1AL T Formalin ether

. o= ' A~
concentration 94 3 N1 (159N 4)

d‘ = = as aa [ dy o
M3199 4 M3y UTsuMeuITMIATINIUInE 115 Tndn

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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= = any aa [ gﬂ an 1T A YA dy =
1NMIANEUYToVNIVITMTIHINGN 3 IT 9ZNUN UAAALYDINEN 49 518

(8.4%) 910 580 518 N30V 115 T 18919 3 35 Taelisudu 103 318 (17.8%) Nag1awu e

Aan . ' ' an | A g A N
1a&7% concentration Lmﬁiﬁ%hllJW‘]JTﬂEJ’J‘ﬁ simple smear YNU Lﬂumumu%amamwam 311

An v YY ax | an . .
318 (53.6%) Aluensoasranylaareds simple smear Q&5 formalin ether concentration

Sim
N = 1,001 (29.0%)
58
Con
(27.9%) 311 LES
(83.1%)

Y . o Y g [ Y a, . .
5111 2 Venn diagram aaas1udasawuie 11s Iads A2e75 simple smear (Sim),

o

formalin ethyl acetate concentration (Con), (18

Boeck and Drbohlav's Locke-Egg Serum (LES) medium culture
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= an U a ‘&’ .
o  mafSeuisuanyllumsnsiodtianelsaAaiie Blastocystis sp.

AINANANIPYTIIN

v Y

INAIDYYINTENINUA 1,909 10613 AIWTDNINITATININING NI 375
A ax | an . . an vd L <
79 13 Simple smear 35 Formalin ether concentration i8¢ 35 PCR lanagusiuou 330 510 11w
o 1 < o o v 0 I Y] o Aa o
AregnnaninFou Ut ine1anes 1uinFeusns 179 518 (54.24%) UNToURQNTIUIY
151 510 (45.76%) 919581319 12-22 1 110A529999132A2075 simple smear WU Blastocystis sp.
o I v A = a A Y ant
1IN 9 518 (2.73%) WuTnGeus1e 4 519 (1.21%) HUATIUNTN 5 518 (1.52%) LUDATIVAIYID

o I o
formalin ethyl-acetate concentration WU Blastocystis sp. 31UIU 19 318 (5.76%) Wuiniseuae
12 318 (3.64%) ﬁﬂﬁauwﬁa 7570 (2.12%) 1azIden329R287T PCR A529NY Blastocystis sp. 68
I v A v A a A
319 (20.61%) 1WUUNITaUIY 33 518 (10.0%) UNITEUKQN 35 318 (10.61%) (1131991 5) Tagidu
Y Y 9 [l

WURAAIYO Blastocystis sp. NATUTIUIU 85 510 (25.76%) A0 58 510 (68.24 %) NA522 Taj

NUAIYID simple smear LI 7% formalin ethyl-acetate concentration (§ U 4)

d' =1 aa [ a :ﬁ’ . k) a |
A1319% 5 M3fFeuieunnu 1 lumsIHaRensAa¥e Blastocystis sp. A3873F simple smear

(sim) 3% formalin ethyl-acetate concentration (con) 118g3% PCR

No. of positive (%)

Sex N Total
sim con PCR
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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Lane 1 Lane 2 Lane 3

1000 bp
900 bp IR

100bp EEEE

51U9 3 an15n579%1 SSU rDNA Y04 Blastocystis sp. #1873 Polymerase chain reaction

D

(PCR), Lane M : 1 kb DNA ladder; Lane 1- 3 @18 419910 %1208199103 NS 8% P :

Positive control; N : Negative control

N=330
PCR
(20.61%)
Sim Con
(2.73%) (5.76%)

v ¥
. 0 9 . 22 .
51U 4 Venn diagram LT AIITIUIU HATIINULTO Blastocystis sp. Tao7% simple smear
A — U

(Sim) % formalin ethyl-acetate concentration technique (Con) a1 % PCR, N Ao 91U

9
AIDYNINYIUA
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g
o fn¥IA131IABEN metronidazole VOI¥0 Blastocystis 1WviaoaNAang

1. NAa@UA11 181 metronidazole YDUY® Blastocystis IUTiAdANARDINIELDIYNT
1889150 Locke egg serum medium (LES)
kA
ANONAI9819919152INAAATOUIMATOUTIUIU 5 510 1aln AS 15, AS 53, PK 32,
2 X 2 X « 4 :
AS 26, AS 79 LW"I&LQ‘(’NLGB@GI,H’EJTHTﬁlaﬂ\ilﬂff)m?ﬁﬁj']u 19 LES LW’[’)ﬂﬂﬁ”ﬂUﬂ'J"liJll'Jﬂﬂfﬂ
Y
metronidazole Tag1¥Aud NI UV IE1AUA 0 pg/ml, 10pg/ml, 20pg/ml, 50pg/ml, 75pg/ml,
o w o @ o f @ I
100pg/ml AwaR Y 1nsiusuwienteldndesganssminny 24 2 7u Hunan 96

3 { S
#Tu9 Taglianududuen o ug/ml Wuvasaniugy

v 9 Y
M3197 6 121127081 metronidazole YOO Blastocystis sp. INFANALTD No. As 15

Vn51Q!!ﬁ'ﬂs‘iﬂﬁﬂ"lii?)ﬂ%%ﬂ“lli’)\‘ll%i’) BH (No.AS 15)

0 pg/ml 10 pg/ml 20 pg/ml 50 pg/ml 75 pg/ml 100 pg/ml

24 2T 120 62 143 256 92 1526
48 2709 403 16 46 786 85 86
72 ¥alug 496 24 4 6 26 9
96 21114 1640 513 2 2 1 1
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v Y Y
M31991 7 7210'19A081 metronidazole YYD Blastocystis sp. MMNAAATD No. As 53

ﬂ13N!!ﬁﬂs‘iﬂﬁﬂ?ﬁﬁ)ﬂ%ﬁﬂﬂlﬂﬁﬁﬁ] BH (No.AS 53)

0 ng/ml 10 pg/ml 20 pg/ml 50 pg/ml 75 pg/ml 100 pg/ml

24 hr 209 96 156 242 13 93
48 hr 337 47 9 96 5 13
72 hr 3490 28 13 7 1 1
96 hr 1940 77 34 406 5 0
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v Y Y
M3199 8 7210'197A081 metronidazole YD Blastocystis sp. 1NFAAYO No. PK 32

MINIMAAINANITTONTINVDUYD BH (No.PK 32)

0 ng/ml 10 pg/ml 20 pg/ml 50 pg/ml 75 pg/ml 100 pg/ml
24 hr 373 85 223 102 45 123
48 hr 95 35 1350 35 56 37
72 hr 5 72 84 47 6 1973
96 hr 5 6 3 13 0 156
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a
AN 9

k2 Y
A1 1@ metronidazole Y0U¥0 Blastocystis sp. MINAAALTO No. AS26

ﬂ151Q!!ﬁﬂﬁﬂﬁﬂ1§iﬂﬂ%§ﬂﬂl®ﬁl%ﬂ BH (No.AS 26)

0 pg/ml 10 pg/ml 20 pg/ml S0 pg/ml 75 pg/ml 100 pg/ml
24 hr 53 49 93 145 59 67
48 hr 273 12 159 13 90 5
72 hr 129 26 0 88 3 9
96 hr 467 253 112 670 123 27
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a
AN 10

Y b
A1 1@ metronidazole Y0930 Blastocystis sp. MINAAALLFO No. AST9

AMTWAAINANTTONTINVDUYD BH (No.AS 79)

0 pg/ml 10 pg/ml 20 pg/ml 50 pg/ml 75 pg/ml 100 pg/ml

24 hr
48 hr
72 hr

96 hr

795 357 22 34 73 32
354 5 13 672 42 37
1700 48 69 1 0 0
1829 1437 485 22 11 8
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& Yy o { {o vy '
nnwamanagouny hveseazmiuldan S1uamse Blasiocysis iV 1dvzuanag
o Y 1 dy [ ~ Yy 9 o ] Y
dunludiheuaazsie wennintl msdsulasuanududuveses nau linuuur Tiuves
0 & A > v v A4 X & o Ya o " A
NUIUFONAAAININTSAUAN VU TUYBIGTNNTY FI9INMITUNAVBIHITEN YNNG

1 @ dy . <3| I3 £ o Y dy . = A
IMENQUAUVBDIYD Blastocystis Wudwauun W Iinudoe Blastocystis TulSuaiun

[T v

@ vy = g X oA Y o Yo 2 Yo
l!ﬁ%u‘UllﬂEﬂﬂ Gmﬁuu‘yﬁim’nm%%mﬂm% Blastocystis ﬂmmtmmwmmﬂmum %Qllﬂu'l

LX)

J 3 J Y 9

Y k4
o madoUIraniuaadn1e A2en158oud trypan blue 15107130 luAATY04 trypan blue
Y ' dy Ao & dy A o 1 KX v A 1 1w dy ll =

LL’(?fﬂ\iG],T‘iL”Hu31L%ﬂﬂuﬂlﬂul%ﬂﬂﬁl\11u@ﬂﬁl WAUUHITIUINMTNENQUNUVDIUFOUIVIS U UNE)
A 9 9 I U dy dy dy a I o Y

ll1ﬁﬂﬂﬂTiVliJ!Lﬂ\‘l"lleTJ!ﬂuﬁ’JuﬂiZﬂ@‘UiuﬂTﬂTﬁmﬂﬂW@ LLﬂ$l%ﬂ%@ﬂﬂullﬂﬂlﬂu@1ﬂ1‘iﬂﬂﬁ

a " W [] <3 a 1 ds! Y o R Y o Y] ~ dy

INANTTHUNAIDYINTIALTULAZINANITINIS NNV N'JﬂfJﬁNulﬂ‘ﬂ']ﬂTi“]Ji‘UL‘]JﬁfJuﬁ'@ﬁ@WﬂTimﬂﬂ

U U

9 Y Y
wo Tae lu@uuilaidas ldluewins@euse

40 X

40 X

v Y k4
sl s MsIMENQUAUYDN Blastocystis sp. TUDIMIIA8UTO Locke egg serum medium (LES)

A
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2. NAaaVUA1N 18 metronidazole Y91Y® Blastocystis sp. 1M¥iaoANAADIA DIV

1881919 Locke egg serum medium (LES) Taglailauilatnidnlueisideare
= Y] [] g’/ ~ ) F 9
ADNAIDENIANTNAFDUASIN 1 U111 3 518 18UA AS 53, PK 32, AS 79 TaeTld

AMUANY UV 987 metronidazole AILA 0 pg/ml, 25pug/ml, 50pg/ml, 75pg/ml, 100pg/ml Huye

i a a a 9
N9 24 hr gUlSnaiFod oy Taseasiala

v 9 4
mM3199 11 721 1270871 metronidazole Y01%® Blastocystis sp. 1INAAALYO No. AS53 lu LES

Alifudedindn
ﬂTiN!!f;’l’ﬂ\‘iNamﬁi@ﬂ%%ﬂ‘ll@&!%@ BH (No.AS 53)
0 pg/ml 25 pg/ml 50 pg/ml 75 ng/ml 100 pg/ml
0 hr 190 190 190 190 190
24 hr 27 7 6 6 2
48 hr 16 12 32 21 74
72 hr 0 2 0 0 0
96 hr 122 5 1 2 0
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v 9 4
m3197 12 7210197081 metronidazole YD Blastocystis sp. 1MNEAAYO No. PK 32

Ty LES 9 litiutlatidin

ﬂ]iNl!ﬁﬂ\?ﬂﬁﬂTﬁ‘if’)ﬂ%aWﬂi’)x‘iE%i’J BH (No.PK 32)
0 png/ml 25 pg/ml 50 pg/ml 75 pg/ml 100 pg/ml
0 hr 53 53 53 53 53
24 hr 64 8 3 5 0
48 hr 5 8 0 2 3
72 hr 3 0 0 0 0
96 hr 9 1 1 0 0
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v 9 4
3199 13 7270 19A081 metronidazole YYD Blastocystis sp. 1MNAAATO No. AS 79

Ty LES 9 litiutlatidin

mimsammm‘sieﬂﬁmmséa BH (No.AS 79)
0 pg/ml 25 pg/ml 50 pg/ml 75 pg/ml 100 pg/ml
0 hr 115 115 115 115 115
24 hr 3 2 2 3 0
48 hr 434 7 12 9 4
72 hr 257 3 0 2 0
96 hr 224 1 3 2 1

. ya Lg 3’, 1 d' =
MNHaNINAdaUnIN 1Iu8381 metronidazole TudAaarans 3 310 W e lifinds
2 3 3 . . S s a
Tuomsi@eue 1o Blastocystis sp. AATIUIUAIOENITIAGTIMITOMBINBUNUA N10TU 24
v 4 4
2 Tue i ld ldenansomlswa 18 3563 IdhmsansfFeuiieumemsiaeusowialn

A 2 X yy 1o qyk "o
Vlﬁ']ll']ﬁﬂlaf]\‘llslf@”lﬂ TﬂﬂUlNVITGlﬁLGB@Lﬂ”IgﬂQNﬂH
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3. nagaumstSouiaue 115198y e Blastocystis sp. ¥HA Jone’s medium (JM)

Locke egg serum medium (LES) #a¢ LB Broth

9
1B0AAI98190191UIU 5 518 181N No.62, No.82, No.96, No.115, No.116 1asalue111s
9 9
GERE Blastocystis sp. YU @ Jone’s medium (JM), Locke egg serum medium (LES) a2 LB
o 49’ = dy A a a A ° Y o 1 a
Broth HULYDNN) 24 hr ﬁ]l]ﬂJTﬂlL“If’f)‘VlﬁTll15ﬂL‘ﬂiﬂ]um‘UI@lLLﬁSLWN%'IU'Ju"lﬂ (MUIUIAURNGY)

LEAIAIATT I

4 . o A 2 _ EN
13199 14 MafFeuneumsnTaay lnvoudo Blastocystis sp TUBIHITIABUFOFIAA 1)

FUADINIS

LES IM LB
24 hr 142.2 135.6 103.2
48 hr 273.6 229.6 54
72 hr 405 128.4 394
96 hr 396 131.4 53.8
110hr 257.6 104.2 3.2
134hr 109 31.4 1

:E A :; =y 9
Sinamunagvoado BH nagaigo 1 suaazvin

450
400 pr—

350 / —\
300 / \

250 / \ LES
200 /’/\ \ JM

RGN
N

50 = NS

11 Wt BH

24 br 48 hr 72 hr a6 hr 110hr 134hr
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4 9 4 9
1M IfSeueurtinve1911131009F0 WUI1D1MITIABUTOFUA Locke egg serum
3 2 X . Y A X A o X v
medium (LES) @115010891%0 Blastocystis sp. laaNga Iagiadunsomusiuiwde laun
Y 1 { o ¥ 1 { a
HAZIIUD 72 F2 139 NOUNIIUINFDITADEY) anad IUYULNDIMITFIA Jone’s medium (JM)
o d 2 : o H { & ] g
mldiromulsnalddesnit waglisuauuinigad 48 42Tus daun1s 1% LB Broth uifiye
dy dy Y 13 1 o Y dy a a A o Y o Y dy 1
waunsnneure la uan liausosi ldirensy@u Tamudwauld dildiyedasss aa
Y H v
IUIUAUALAONIHNA N 110 ¥ 21U
1 a . I dy 4 A 1
13731011159 HA Locke egg serum medium (LES) 9211011151080 NAMINZUANT
A a X Y A 1o vy & a T o e 1 < Y
mudSunaure 1dtUsuaun uai ldiemaniainznqunu e linszatenauminunielu
dy Li’ ti’ v o J g}/ &KX o o Y Yo ~ 1 o
91M151AUFD MIgaFor iU uIuLAazaTIIaiuduaulden uaz Idsauiuanaeny
= ' o = X X A . = =
' limzauduNsAINTABEIVRUFD  ©1MIIFUA Jone’s medium (JM) JUNIETUNIY
PR A A ! & | Yne R A <
Tuormsimenznageunny assrveuronInnIIFIT899E 8001115 IM 1T U01M15

dvsulumsanuiae i
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A
130 Jone’s medium

4. ‘Vlﬂﬁi)‘i.lﬂ?ﬁﬂ?ﬁﬂ metronidazole 6110\‘1!%6 B. hominis °lumaﬂmam€i'mamm§m

Y Y Y Y
MNMINATa U sUMeV1MITAEUTD D1HTABAUTOFUA Jone’s medium IAWAANT

Y
Juimsnaasua N e @endl106198191U9U 3 318 1A1A No.16, No.55, No.88 1aea1u

Y Y Y
9111151284140 ¥1A Jone’s medium (IM) Tasl¥AnuduyuUD981 metronidazole AR 0 pg/ml,

25ug/ml, 50pg/ml, 75pg/ml, 100pg/ml WinFonns 24 hr gUsuanFod o yaylnson

Fa'ld

v Y Y
ms1af 15 A2 1IA081 metronidazole YOUFO Blastocystis sp. 9NFAAILTD No. 88

11 Jone’s medium JM)

MINNaAINANITIONT INVauYe BH (No.8S)

0 pg/ml 25 pg/ml 50 pg/ml 75 pg/ml 100 pg/ml 200 pg/ml
0 hr 220 220 220 220 220 220
24 hr 36 2 6 0 12 4
48 hr 248 4 6 3 0 0
72 hr 235 15 4 3 1 0
96 hr 312 142 2 1 2 0
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v 9 4
m3197 16 7210'19A081 metronidazole YD Blastocystis sp. 1MNEAAYO No. 55

11 Jone’s medium (JM)

a &
ﬂ151@!!ﬁﬂﬂwﬂﬂ1‘§§®ﬂ%3ﬂﬂli’)ﬁ!‘ljﬂ BH (No.55)

0 ng/ml 25 pg/ml 50 pg/ml 75 pg/ml 100 pg/ml 200 pg/ml

0 hr 198 198 198 198 198 198
24 hr 309 18 7 18 19 2
48 hr 138 9 13 4 12 2
72 hr 160 3 7 4 4 0

96 hr 108 1 1 2 12 0




v 9 4
3199 17 7270 11A081 metronidazole YOU¥D Blastocystis sp. MNHAATO No. 16

11 Jone’s medium (JM)

Gni“Ix‘l!!ﬁﬂﬁﬂﬁﬂ“liii’]ﬂ%%ﬂﬂlﬂﬁ!%ﬂ BH (No.16)

0 ng/ml 25 pg/ml 50 pg/ml 75 pg/ml 100 pg/ml 200 pg/ml

0 hr 206 206 206 206 206 206
24 hr 175 16 18 4 20 4
48 hr 397 6 2 5 2 2
72 hr 298 0 3 0 1 0
96 hr 290 8 4 4 1 0

4

21NN13NAToUAIIN 17871 metronidazole YD 4%D Blastocystis sp. 1UHADANANDIAIY

k4 ¥ 1 ¥ 1 d Q'/
91M1510891%0 Jone’s medium WUINWYO Blastocystis sp. A18riuad193Ia51u 24 2 Tuelu

b v
NAAMUTNTUYDI81 UONIINHUEINLI Tunasan1unNd 11Tion metronidazole 1¥Han1s
a Aa zg J @ =2 o Yy 1 Y 1o YN KX o
wigpauTaveuseuananny Jehld bisunsoagdwannulvesenldmisa gidedawann
Y 4 ]

dmsnagouanu hveserluemsieusoyiia agar unu ionaaounule11aeg clear

zone FOULINLE
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2 A < a o
5. NAAdVD1H11adUY UV VMUY (agar plate) WSaueunuemIsuUIvad (broth)

Tael¥o1113%Ha IMDM NUD1HI5¥ 1A RPMI

4 Y 4
5.1 NAdoUNTNIAD IAY09%0 Blastocystis sp. UUDIMITIAOFDIUY agar plate
[ v
Taol¥01M1591a IMDM 1ReUAU01M15% 1A RPMI AWaue1606uafii5e Ampicillin
Y ] v 9
Kanamycin Chloramphenicol 118252494 3 Ha 1ieAny1I10 m15sialafi¥e Blastocystis sp.
a a 4 Sldd' A A .&’ S A .&' Y ~ A
aunsansyaulanaznszaeailaanga TaetidSandeuuniiGeluilouiosiiga e
[ 9
Mlduinagevanulides metronidazole Iﬂﬂ@ﬂinm clear zone NYITINITDHTVHINT

a a ci‘ 1
wigayTnveuse lane 11

£4 é’ Aa k4 ,i( a
2113 QOUTOLVY Agar plate ¥UA IMDM IMTAVUTDLLY Agar plate ¥UA RPMI

; 2 E < -
sl 6 MIWIZRoUTe Blastocystis sp. 1UOIMITIABUFOUVULN ¥iia IMDM ag RPMI

vy &' = -7
NANTNATOVDIMITIAGUFOUVY agar plate Tasldo11115¥iA IMDM HeuiveIns

a 1 [ Y a o Y dy a a Y 1T o A
FUA RPMI W’U’31111J’GTHJﬁﬂ‘U’E)ﬂulﬂ’ﬂfﬂ?ﬂiGIflJﬂclﬂﬂﬂﬁl%flﬁ]‘iﬂlu!ﬁ‘lﬂﬁblﬂﬂﬂ’ﬂﬂu IHBDIAN

v
7

¥ a a A o 5 a Y Y 1 o
L%’ﬂ Blastocystis sp. lﬂiﬂJLﬁUTﬁ!WN%WU?uiu@’IWWiWQ 2 %uﬂ"lﬂuaﬂum Ll,a;","luﬂizinﬂmvn
Y

Y 2 Y o X = & a a <3| o <3| Y A
N4 plate aﬂmmwm%mmﬂmiEnJunJauLﬁ]‘itymﬂmﬂummuum m%mﬂummqim%

k2
nuANGEougIM I AL 1nues %o Blastocystis sp.
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d" dy 9 a = [
52 NAFDUDIMITIAYUYDLUUY broth Iﬂﬂi"h’ﬁﬂﬂ1i"ﬁﬂﬂ IMDM L’LGEJ“UL“I/IEJ“UT]‘UE]'IW1§
H 9 9
¥Ha RPMI NHANedUGULANTY Ampicillin Kanamycin Chloramphenicol Ll8£ 394NN 3 ¥UA

v 9 '
Newisrialanie Blastocystis sp. 813150093 AU TaULIAUNNT NI HAZATZ10A 1aA

&

nge TaelSunauuaiizonluileoutivenge oansovilifamannududuve e lu

Q

9
%

] H Y
TZAUA FANTIUITOIVIINITATYUD 1%0 Blastocystis sp. (minimum inhibitory concentration;

MIC) aio 'l

Chl henicol Kana + +
oramphenicol  Ampicillin Amp+Kana+Cho “hloramphenicol Ampicillin Kana  Amp+Kana+Cho

v 2 A ¥ ¥ a
2IMSIROUFUY Agar plate ¥Ha IMDM 91117109V Agar plate ¥1A RPMI

v E4 4 E4 4
5UN 7 MSWZQeTe Blastocystis sp. 1UOIMITR8UFOUULINAY ¥iA IMDM 1ag RPMI

Y 9
HANINATOUDINITIABUFOLUY broth Taeld91M15¥1a IMDM HeuniUo1M135ia
: N 42 : EOY A 4 2
RPMI 11011551 laio Blastocystis sp. #a1l510)71101M151009%0%1a IMDM 1084150
. Y 1 a a dy dy 4 6
Blastocystis sp. 1aAN3191M15%1A RPMI 1ag91%15%1a IMDM a1315012891%0 19 3.13x10
Y 9
a 1 1 I~ a
cell/ml 11AZ01115¥A RPMI A0 18 2.92x10° cell/ml @081 150913 91%115%1a IMDM 3
~ A Aa Aa A 2 g9 [ A a v X
YSuawuaiizenigau Tamuiudreunninlsualuemsyiia RPMI @9y 911131089

g ! o &}
10 RPMI umsnzinmsinmnaaeun1u 1981 metronidazole Y4130 Blastocystis sp.
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6. NAa@UANN 181 metronidazole You¥0 Blastocystis sp. 1411113588193 RPMI

Y F
< @
NMINATOUBINITAUFOUV VLU (agar plate) NIUAVBIMITULVINAD (broth) 1ad
9 A
61619)'}@11(?13"]51‘!9 IMDM NU81H1T¥UA RPMI WU'J'I?J'IW']?L%UQL%@LL‘UU broth ¥HUA RPMI tMu1eay
lun1snaadUeIWINAINFHA IMDM 39311015 nAa A1 11AB81 metronidazole Tagiaon
o 1 ya A 2 2 X ) Y 9 .
1DUNAAATONT 1519 eelue1visaeuse RPMI 1agl¥a1udy4u0 981 metronidazole
Y
A3 e 0 ug/ml, 10ug/ml, 20ug/ml 25pg/ml, 50pg/ml, 75pg/ml, 100pg/ml 48 g 200ug/ml U U
o L&’ o I [ 4 =) z&l d‘ a a ana 9
%WH'JHLGD"[’)HﬂG] 24 5])"311]\1 nJunm 1 ﬁﬂﬂ'ﬁ"i ﬂﬂill"lmlslf@‘ﬂﬁﬁJ'lif]Lﬂﬁiym‘UI@]ﬁ@ﬂ%?@]ulﬂ’inﬂ
] v H Y
M38oUT trypan blue tiorhmmaNmduduvose luszaudgaNamsaduainsns gy
9
190 (MIC)
, 2 y 2 2
mﬂmimaaumm"hm metronidazole YDUYD Blastocystis sp. AIYDIHITIAYIUTDLUU LU

i v 9
broth wiia RPMI tilequsunanieaunsamsyanInseadia’la walsingnliannsaiilyl

v ' Y Y
FammanuinduvesenluszaudganannsndudInss yueue Blastocystis sp. e
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ﬂ]’iN‘ﬁ 17 ﬂ’JﬁJUl?@"OEﬂ metronidazole GUENLG‘]%’EJ Blastocystis sp. ﬂ"lﬂélaﬂ!,é]ﬂ;’l’f)
Tu RPMI
ﬂ1§1x‘i!!ﬁﬂﬂﬂﬂﬂ1i§ﬂﬂ%‘3ﬂsll’ﬂﬁ!%'e) BH
0 pg/ml 10 pg/ml 20 pg/ml 25 pg/ml 50 pg/ml 75 ng/ml 100 pg/ml 200 pg/ml
0 hr 40 40 40 40 40 40 40 40
24 hr 4.5 10 60 8 9.8 6.3 8.8 2.5
48 hr 62 9 11 11 18 5.8 5.8 1.7
72 hr 34 11 6 8 9.8 6.3 8.8 3.7
96 hr 13 3.2 3.7 2.7 2.7 1.7 22 0.7
120 hr 6.7 2 1.7 8.7 2 1.2 1 0.5
144 hr 35 11 1.5 2.7 1 1.7 0.2 0
168 hr 8 13 2.5 4.2 3 1.2 0.7 0
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7. MIATIVMGAATD Blastocystis sp. N3N13708 metronidazole

1 9
AMITHAUITZ VU WA UINITNATDUAIIN 1278081 metronidazole YD 1% D
4 ] Y] c’y
Blastocysits sp. Turiasanaasd em1A1 MIC tazaii Blastocystis sp. mawuﬁﬁaﬂﬂuwaaﬂ
] 9 A A Y o =u= [} @ 9 . @ o’dy
naaed wumsldmatan lsnunuaiis e luamnsawmuradne Blastocystis sp. 810U A0
9 A [} A A Ia v K 9 (% 1 A a Jya dy
Tunasanaassldmounuuuniife §i9e9¢1d51050A0010NNIANIINEAAITD
Jd { Aaa g’/ Qy
Blastocystis sp. Tu15ane111a9w1a9nssl @n1n19a lne Alernsneaatia s2unadu 25 510
Yy dSI d' 1 1 [} 9 . é [ 1T A 49/ o
nudaaye lunouaupInon13INYIA1881 metronidazole FIAIF811NNITADEITIUIU 3 510
= Y o tiy tg [ Ya 5’ g’/ <3 9}1:‘ zﬂ' = o o
v ldiinamizideudeuaz ana DNA 1InAaadon 25 5100y 139 -20 °C iivednbId 1Ay
a a J = . ~ v ' & . Ry X
Handalelndvedu ferredoxin 15 sVMeUAUTLNINUYD Blastocystis sp. NAosaz iAo
a0l

o 4

< [ v o 1 ¥ . o @
uonnilgave lAiimsAnyIANENTUT3211919115A081 methonidazole NUABWUT
Y 9 [ b v
VYBUTO Blastocystis sp. WU Blastocystis sp. N 1A subtype 2 $1UIU 1 510INNINUA
< 0 a4 & . A& <
23 519 uazu subtype 3 91UIU 22 718 TuvaeNiFo Blastocystis sp. NADYI 11w subtype 3
gl} [} 1 1 v o w an Y- ( 1 1 g 4
nanua Tag lifinnuuanavedealiisd Ay neadavesaienus luszrInguloaooLay
lz&’ v ?zlz 1 o 4 U .ca' . o v J

lidven (P>0.05) aatiu 39 lunuaNudunUT521119715A001 methonidazole NUE1ONUFUDI

&
1%¥® Blastocystis sp.

a o ¢ & . = ) P | .
A1319N 18 TN UTUDIUYD Blastocystis sp. Tlllﬂﬂhlﬂﬂ']ﬂtﬂﬁﬂlclfﬂ Blastocystis sp.

NeovauoItas A UAUDINDNITSNHIAI881 metronidazole

. Subtype UD3 Blastocystis sp.
nauiie 39U
Subtype 1 Subtype 2 Subtype 3

ADUAUDINDEN 0 1 22 23
lunevauesom 0 0 2 2
373 0 1 24 25
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k4
d d d . . . .
o fANIEUABEN metronidazole 13 Blastocystis hominis
o =2 9 o v A = 4 dy .. .
WnsAnpIgIudoyadiauiiingleIna 9o B. hominis 910 National
Center for Biotechnology Information (NCBI) 310013 LK SUNT D 24 aUD3 Wincker,P. 1udl 2010
I
91N 1AT9M15 “whole genome shotgun sequencing project” Taedlu gmeﬁjayja genomic DNA U84
L. A o = o PYRPA 1 L.
B. hominis 1itovmsAne luszau Tuiana (Molecular) 10A8931 18 B. hominis (Taxonomy
. . X o d L. A ama '
ID: 12968) MNANE1Y Singapore isolate B (subtype 7) G901 U B. hominis Lﬂumwmiuﬂqu
9
Stramenopile LSUIASIND algae 1A% diatom [1] 198 B. hominis UNANN1IVOIA1AVNING 10

Ind 18.8 Mb (317 8)

511 8 : 519az108A V04 Blastocystis hominis whole genome shotgun sequencing project

A —
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9 o 1 a = J . 2 I A &’
MINgIUToYATINTONTIVA WU WAZHINE 1o 1NAUDI Ferredoxin gene Fuiluduao
. ~ A Ao P A A P = A o
81 Metronidazloe 8ut5ns1aule Aedurieiiind loInahn 828169 94 828758 91niAd 1o
R ¥ °
Indsiaviua 1ag Ferredoxin Hsznauaie Coding sequence 5 exons 31HIU 153 amino acid (gﬂ
a .o ' . .. . = &~
no9) 1a® Ferredoxin 99 EJQGI,‘LJ 2Fe-28 iron-sulfur cluster binding domain (3 19 10) 9
o w U adg < 2 a
anudiaylunTzUIUMINIENDABIAAATOU (electron transfer processes) THIFAAYDITINTIA
° { & v o ad . o o
Tagn i udl5udiannsou (electron carrier) IUNTLUIUMTFUATIZH A
. dyw o Y A & v 0 aaa A 4 .
(photosynthesis) uaﬂmﬂumm‘nmmﬂummﬂuﬂgﬂimiﬂ@ﬂm (redox reaction) 1UNTZUIN
A [ 4
MIIWAATLOATY (metabolism) A199 10 luiyag
Li’ Y o U o Y v Aav = [ v . dy [
MU IUANNIaIna1 ninIdsauladnyimianudunusued ferredoxin 1
&I . A Yo Y Aa zg . . .
N13AD YT metronidazole ﬂi“ﬁiﬂ‘lelﬂl%ﬂ?ﬂ‘lﬂ@]ﬂ!%@ anaerobic microorganisms Tagnalnns
{ 1 U 4 1 ]
deunilag metronidazole Mangrwaaivurouazgniaouldedlugl active form Tag
I @ ad ]
Twanavessaziuaa1io@nasou (reducing agent) 91044 11 Tasiau (Nitro group) Taai]
. I v v ad . A 1 a d
ferredoxin 11l UAISVDLANATOU (electron carrier) (g‘]J‘VI 11) NIZUIUNITDNINDABIAANTOU

Y
(electron transport chain) Tnan181u mitochondria U319 hydrogenosome Ta#e1 metronidazole

A | o a g X
ﬁ]%@ﬂﬂf}‘ﬂ‘ﬁm”ﬂﬁfﬂiﬂEJﬂﬁ‘VHﬁTEJﬁ”IEJﬂLf‘JuL@ (strand DNA breakage) U340 [2][3]

519 9 : Ferredoxin fﬂﬂﬁﬂu 2Fe-2S iron-sulfur cluster binding domain

A —

(M1 NCBI>protein>BLAST)
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511 10 : Tassad19auiiAvD9 Ferredoxin

L'l

(ﬁm http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi)

Prodrug form of ‘
metronidazole

O2N T CH3
CH2CH20H
l single e~ transfers

Nitreso free radical | ‘
form of metronidazole

-ON N CHa

CH2CH20H

51 11 : msnlasunilasTuanave e metronidazole 1Woglug1l active form

(N1 Land, K.M. ZAML, 1999)

Y Y
INMSANBINITADYT metronidazole 1W1%0 Trichomonas vaginalis U84 Quon DV U
amz 11l 1992 42833 nuclear run-on assays WU ferredoxin gene transcription A0 40-65%
[ o’dy . . A o = 1 1 a a a = J
Tud1eWu§A0e (resistant strains) uaziionMsAnyInenyNANUAAnAvDIIna To Ina
(nucleotide) 71191818 5> V04 resistant strains 1AYN1 point mutations 2 AMUIAD -178 LAY -
X I a 2 .. v & a ad a
239 FuiuUTIUIGUANUDI DNA transcription [4] 911410 DNA HauAadnanusnm
Y
AINA17919 WA 17 NTZUIUNT transcription Y04 ferredoxin AAAY AIUURIVBTITAINEUTY

Y 4 1 ¥ 4
ANHIANUFUNUTVDIIUY ferredoxin ADNIIABE metronidazole 1110 B. hominis
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o v A d
o Anmdnutndle InAvestiy ferredoxin (Fd) 14 Blastocystis sp.

Y o v A = 4 U o Y o =<
NNToYadIAUIING 1o 1NAY09 B. hominis T NCBI database #3v¢ ldiimsfnyay
[ k4
99NV primer NTWNIZAUTY ferredoxin VOUFO B. hominis @38 NCBI/Primer-Blast program
[ d' a = A o 1 . 1 d‘ o w A = <Y a
AN 12 USDUTYNNADAILNUIUDY primer A9 NudasuudIAUTInG Tonas1eda
(refference sequence) U9 B.hominis Singapore isolate B (subtype 7) Tagoonuy forward primer
v a o
(primer Frd-F) dou'lnavuunainilate 5> i 420 base Insounguusnaiiilu transcription
. 9 a = = A Y (% a a a = A A 1
domain Me (USNuTMaey) melieusansiviannuialnavesiiingle Inaniinase
Y
NITUVIUNIT transcription NUILIU encoding LAY non-encoding protein UAZDDNLUULU reverse
primer (primer Frd-R1) 1#A50UAquIUNLA exon 5 1A8 PCR product N1 laazlivuia 1056 bp
A o . <3 = ¥ A o A
VINANUNGIOVINUTIUIY DU ferredoxin LUVIANBULHAI0ATI FIT0EAINITDINY
4 H H '
fuuduainan ldnindaadeoiios 1 510 (3UN 13) uany band Nu1aag liusgns ulddide
4 ¥ 1 A o o 1
Tawe181u N U3 IUIUE (re-amplification) nav luarusaiusuIuBudinainlasn
2 A o N | A v Ay v & o
uonaInil MnmswermnusIuIuludaadesiean Tagls DNA # lansainmsanaain
4 o g 42, 2 o
999152@A DNA NANANINYO B.hominis MANTIUIUTUMIWIz@ea U011 151 @00F0 LES
T { L. Ay v a £ ax | . . . Sy 1
JINDNUY® B. hominis ‘Vlhlﬂinﬂﬂﬁuﬂﬂﬂiq’i/l‘ﬁiﬂfnﬁ Ficoll hypaque gradient centifugation n laj
A o = . 3 A Y = 4 2 o
AWTNNTIUIUBY ferredoxin HUUANBU 1@ (FUN 13) 019HBININIINMITINNTIUIUATT
[ i F4 Y
WUFNITVIN DNA NAnA91ng91521in9zll PCR inhibitor Yuitlou wenviniiluvuaouns
@ = 9 A di’ 2K A ~
Ana DNA 91099915292 UN15 19 glass bead INDIENIFODONIINNINGIVITLIIN ToN1aAN
. v A Y o Y} . Ay ya ay 1A '
genomic DNA dzuanninidonie’lad1e w117 genomic DNA N latinmn1nd laiioawe a
A o o A Y 2 o L g a Aad .
anunsousuuaswugnssunlvuialnag 14 uona1nil Bu ferredoxin 1luduinilu single
v 9
copy gene v ernaemsius I luaanesinawuil udvrnereudSuaniizues PCR
gll g‘.} a 4 A S o ] A o
HA1eA5Y IINNINTAY BSA WOINNAINEINITOVBY PCR UAINEG3 ldamnsanusiuiuey
ferredoxin 1@ 11308 UHHFIUI primer NOOAUUVLIIING IUUUDY B.hominis Singapore isolate B
(subtype 7) 1ieNu5OIUNY Blastocystis inuluszme lnela
Y o =K v . A o Y] . ' a
mwm"lﬂa@mmu reverse primer (WNBN 1 tdU (primer Frd-R1) eg“lumnm exon 2
{ 4 ¥ 3 o 1 A o A,

(317 12) 1o 19714 PCR product ¥11@ 587 bp Fuiluyuafidieaonsiiusiuiulaeds PCR
(% A o 2 1 1% J < .
TAgMENAINTINUTIUIUTUTIUTUAINGTI WU PCR product YU 886 bp 1T single band

1 @ A Y A ] 1 ~ ) Y A . A

pg gAY (3UN 14) sdvinainuag luasdsvnanaianisal 13a1m uaiiion primer #
Y v

14 1apenLUVNIAY® B.hominis Singapore isolate B (subtype 7) 49199 HANUUANAIIAY

9
U Blastocystis sp. TudlseimetIng Eﬁﬁ]ﬂ%dﬁmﬁﬁﬂﬂ DNA 911 agarose gel 91NUUTINTIITDU
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o ¥ A = g . A o o v A = 4 = .
aeuiinale'lng (DNA sequencing) (gﬂ‘w 15) uaziid 1 unIna 1o InAveady ferredoxin
a 4 o 4 o
(Fd) 11319 512% 1n8911015 blast sequence 11 §14T03a Genbank Y09 NCBI 101l o1 6141
{ o 1 <3 ' o v A P
sequence N 1ANUVOIGY ferredoxin (Fd) Tugiudoya eerelsnam wundauiiong lenanla
naulinnumlounuuuaiiiie Prevotella dentalis WVINTNG® (74% identity) nag hiasesnudiay
a J . .. . . {
v041Ina 10 INAv0 98U ferredoxin Y04 B.hominis Singapore isolate B (subtype 7) 18 (gﬂ‘ﬁ 16)
R o @ YN @ YY1 1 = ' a £ . A ) =
Fa lgudulaininnzinnuuana1evesd Tuuveu¥e Blastocystis sp. Hoglugiudoyads
I . . 1% 4 ¥ . {
11l B.hominis Singapore isolate B (subtype 7) NUA10WUTUDUYD Blastocystis sp. NWulu'lne
= =< Y o = v & X &
#991NMIANYIVOIFIIY UM IANEINITNTENUDIANHUTUDUYD Blastocystis sp. NI szma

o J

1 A A 4 o & Y v R A =< =
WU?TﬁTﬂWUﬁWWUiuﬂﬁ%LVIﬁUlﬂE’J‘ﬂ@ﬁ'lﬂwu‘q 3 ANUU m’ﬂfﬁ]ﬁiluwumiﬁﬂ‘mﬂmﬁummﬂ

@

4 1
WUT Blastocystis subtype 3 ao 1/
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5UM 12: @nUa ferredoxin primer UU reffernce sequence

[Blastocystis hominis, Singapore isolate B (sub-type 7)]

@519 19 primer NHWINLHVUEY ferredoxin VOUYD B. hominis

Primer Name

Oligonucleotide (5' to3")

Frd-F

Frd-R1

Frd-R2

5’-GGC TCA CTC CCC TTC TCT TGC -3°

5’ - GGC GCC TAT GTT GGG TAT GTG -3

5’- CGG GTT CTG CCT TCA CTG TC -3’
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<

A = . Y ax . .
M3NNUSIUBU Ferredoxin 875 Polymerase chain reaction (PCR)

1@® Frd-F t1ag Frd-R1 primer
Lane M : 1 kb DNA ladder; N: Negative control;

3 ) a c&’ X
Lane 1- 6 DNA 91nf10619999152Y03AA1Y0 Blastocystis sp. ¥4

AWITUNUIIUIY small subunit ribosomal DNA (SSU rDNA)llf?l}
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v v
ﬂTiLWiJ‘lﬁiiJ’]ﬂ!‘]fuﬁ')u"UfoJu Ferredoxin
#1675 Polymerase chain reaction (PCR) 1@ Frd-F uag Frd-R2
Lane M : 1 kb DNA ladder; Lane 1- 2 DNA 31067081999915%

Y
"ll’e')mi}ﬁﬂl%’é) Blastocystis sp.; N: Negative control
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Il P .
chromatograms 718910 DNA sequencing UBDIBU UBU Ferredoxin

& i

e cCh

Select. All None Selected 0

Gl

A6
kil
ws
19§
933
13

386
M
m
196
933
518

4%
3%
5%
%
5%
%

" Max | Tolol Quay! E
SEole SEOMR CONEN |

walue

Je-106 T4% CPOINN0

e-81
94
S48
de15
0.012

ident Accesskn |

5% CPUOZIZAY
67T% CFO02000 1
T% CROIED
M% 43443308
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6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

“Early detection of bancroftian filariasis in children and young individuals using
IgG4 assays” (H1a1111 1A59A15)
aa o Y 9 Aa X . X A

“M3INING ITAMFNNNANNTD Wuchereria bancroffti Tuszozusnisulag
ant (aaa ] = 4 9& A o 9
'JﬁﬂaﬂiEI'IQﬂI%TWﬁLNﬂiLiﬁLLa$ﬂT§Gﬁ'Ji]TnQuHﬁ'ﬁN” (“Vi')“ﬁu'liﬂix‘lﬂﬁi)
“Polymerase chain reaction-based detection of Wuchereria bancrofti in Culex
quinquefasciatus” (ﬁ”mﬁlﬂﬂﬂmi)

= a Aa 9 =2 1 o Yy 9
“‘]_J‘1/]‘]_1TVIGUEI\1I’Ja‘UHﬂEJGluﬂ']'i!,ﬂﬂWfﬂﬁﬁﬂ']WNﬁ‘UNLﬂﬂﬂﬂ@ﬂ?ﬁﬂﬂ?jiﬂmﬂﬂﬂ
(The role of Wolbachia in the pathogenesis of chemotherapy-induced adverse
reactions in lymphatic filariasis)” (ﬁﬁﬁfﬁiﬂi 3N19)

v 4 a
“msanpufFouiieumeiuguoutones 1919 Wuchereria bancrofii
TuauIneuazussnuenen (Study and differentiation of Wuchereria bancrofti
strains in Thais and migrant workers)” (ﬁlﬂﬁﬁ}ﬂﬂiﬂmi)

[ Y4 a = a 1 d‘ o 1 =
“ANUTUNUTVDIDUAVDA [gG YUANN Tl’i]?LWTZ@'I’E)I‘l]i@]H Wolbachia
surface protein (WSP) Glué’ﬂmhmﬁﬁ%’w (Association between specific anti-
WSP IgG subclasses and clinical manifestation in lymphatic filariasis patients)”
(i Insans)

“NAYd9EDoxycycline TuM3tiindszaniammssnyuazanoimstafe
Y0491 Diethylcarbamazine (DEC) 1umssnugi)eTsami9a (Effects of
doxycycline on increasing of efficacy and decreasing of adverse drug reactions
from treatment of lymphatic filariasis patients with Diethylcarbamazine (DEC))”

@ Y
#HIrmu1asams)

¥ ]

“Nav0e 1 I uzAvIT Wolbachia spp. o1 T 15 umssnu Tsawhana
(Effects of antimicrobial agents against Wolbachia spp. for treatment of

filariasis)” (ﬁiﬂwaiﬂ)
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