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Epidemiological survey of human taeniasis/cysticercosis and animal cysticercosis
and development of comprehensive detection method for soil-transmitted
helminths.
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Field survey of human taeniasis/cysticercosis and animal cysticercosis has
been conducted in Bali, Indonesia. In human survey we could not find cysticercosis sero-positive
case but could find six Taenia solium taeniasis patients. In animal survey, we found that pigs had
been exposed to Taenia hydatigena infection. Additionally, we demonstrated that the antigen quality
for the detection of anti-Taenia adult antibody of taeniasis patient was affected by the taenia
adult worm used for antigen preparation. Furthermore, we developed a simple DNA detection test to
differentiate human taenia parasites by loop-mediated isothermal amplification in combination with
dot enzyme-linked immunosorbent assay.

DNA



B X C—19, F—19., Z—19 (GtaH)

1. WFZEBIA Y DY =

FEERGEIX, AWEROY R THDHFER
DA, BT, M licdEEdsz bicky
SlEE Z N5 b IR &V EF A BE
Thbd, TOEGFIL, KA TH D HEMSGR
NEAEALTVWDE FTHY ., #EEFIZEEN
HHIFEROICEIT 5 2 LI X b kg
T 5, THERE TIZ T72RAELEE-
KT E O TEE LTV 5 B KR 72 18
MYLE] LERik S Tz, Lo LEEI,
HIEe [RHEOKE] Tl ieot, IR
1THE & 2 2 BTV = fis (1 2 i B
) TH. WATED D OF@EOZIT AN
RN, T RT LA 7 BRBELTNDEZHT
b5, Fiz, WHNEAER A S RITREYE L,
AFR A § %€ HUE 2 FIE L 72 HA NG S 3
HEINTW3,

FHEERO [WATRNZ EMREICHEEST 5 2
Ll TEREMEOEWREEZBETHZ &
I, A PR BUE & BE0 U EIBR R R I B R
THEDICH, £z, AMERIED HA~D
FHERHALE T-DICh . FEFICEET
b, TZT, F’xlz, 7VT7 A FRv
TREA 2 E) ITBWT, AT HRIEDRIT
TEAE LML C&E7m, 2. ZOM. AE%E
HUEBRERRPEF SO A FETH 5 MG
AL U L EROBENFREIETH D LAMP
EERWEBREEY 2R L&, b
OREIFEITIEF IR - BIENE < FRl
KM ZTET D2 LD TERVHEIYE
THEHAARETH D,

2010 £ F TITFHA L 7= Ml <, B 72
HEFERER &2 BT 2 LN TE 7R, R
W CThIAMGFIEREEZRRLTDH LN
TEXRMhol-, TDH, REL.,” ok
I CHMBRIENRLHFE L TESL
TWABDY OfFERIZIZE > TRV, LaaLl
BB, ko< 2011 FFOFE CHFER
BE EAWGBRIERENIEL TV DT
Wa A2 RRUT, XA TEALE, 203
HIickn, TEDX I L THMTERSENJE
THRELTEELTWAOMN], HIZE 2.
FED XTI S HE DA B 7 #E
Bt REHED LD ] OREEEH 2D
WZEMTE DX IR oT=, DT HIRITH
BT E /S Wi, B TRERICEY H
HIEEEIR T & 2 ArRErEIIE R 2@,

2. WHEOHM

AW O B WX, S EEE LT
THEILIFETH Y, BIEROE G $5E hIE
OEWE BIE LR LML T H 2 &
Thb, Fox OHEFEITOREDHATHAEIC X
0. HRIZEERT C THRRE ETH DA EeE
HUERE - BB L REETH oA MK HIER
BVRHEL T A AE g BRI,
BEVRAZ ) T 72 kE SR A9 & S0 T X D BEfE &
72ofe, AL TIE, OF $%E BIE O YR
T DA #5k BE B E O R E R E 22 B
MRHIEOBT, QFERREOHAEEDIRIETH

% HHA ARG h ORI HIE O, @%
D& WA T A 2 M L, Afnggh &
B85 OIRRERIE ORI 21T [H 805
HAEZSR LSS & L TER LT D ] ER %
T D2 L2 L D, AifERIEDOBMZ H
fo LIo SR G iE 2 ML T %,

3. WFFEDIikE

(DEFHE v FBXOFES (27 %)
BT DHEMBERIER LT = 7IEDE S
EZ, A v FxyT7HfmE - NN CTEE
L7z, A#gEdElcBA L Ti, Fex ABHFE L
7oA e g ERE R AR 2 VT, PR
OEELZFE L=, T=TREICEL T, #A
I B %9 % B & D SRS
& FEhE L7,

(2) 7T =T EMEREEORSE  BIUET =T
JEBFE OMRAIT, FEENDS O BRIRHIZE Y
1TH>»TCW5, ZOFHFEIL, BEMELS, KHE
EHEL, £, HDIBREORBRNPLETHD
720, EFREIIIARMETHDH, T T,
TETIREOBEORT =7 LBk E B
T HREEORR ERA T, BARMICIE, 7
=THEREN O SN AW R L)
WSS R o M Ei N S L7z & o
7B APUR & L7- ELISAVEIC L AR B
REAT o7,

(3) i 727 = 7 S R DNA fRA&EOR
B ARG, SR LT T VTR
BB ORI T A F IR, T
=TIHEDa Y hr—LIZWETH D, FHxid,
LAMP ¥ % BLIZ U 7o SR EE D D RF A9 I B 1)
BHEZBRE L CE2n, Zo/REHEICT1

FRIKIZDE 3ODKISHENPMLETH -T2, &
ZTC, LOBRELZBEIAT S72DIT1 2D
IGRTHH~NTF T Ly 7 A LANP {ED RS
AT T2, BARMCIX, Fdgde i, MEHER b,

TIUTRRIIRRN R T IA ~— % FENT
L. fluorescein isothiocyanate (FITC) .

digoxigenin (DIG) . tetramethylrhodamine
(TAMRA) TEEFR L., 24567 7 4 ~—DIRTE
TC LAMP S ZEA T 721%%. FrEAEEPEY)
ERIEERMICRTOREEEH W
Dot-ELISA #EIZ TR 2 M Aiis 2 B g L7z,

4. BFZERR

(1) gk 27 4R BE R i A FRmai A (R BR R,
T X DOEERRERE) &b LI 48 (Banjar
Batudawa Kaja. Banjar Apad Sari. Banjar
Gargita Sari. Banjar Bahel) &~ 4 —
JVRELTCEELZ, b hOFEFEOFHEMER
b NCHEY AEORER., 14 D0H %
BYSEEE (Banjar Bahel) Z R HIT Z &ENH
KT, Fo, RAHMXTHEINTNDL T X &
A TR LT, Fox 3B%E L7 % RIE S
P 1 A VE 2 D CTHURRG M O A 2 Ji ~ 7
FER. T X 6 BRI D THW GG R
L7ce ZNETOMERAE THONTFAE



BATHIE, 2o oBmKITAMmERIETH
2 AREME I TAR D TIRW & & 2 722y, o
FA R TWLLTI/\ZDT EMEAE B ECTE AR
Wi, N K AR (B5BME 5 Miids X
OaE: 1 RR) 2 Ehi L7z, TORE. A
FERTRE L TWA T Z TIN5, 53
Bt & R U7z 2 RIS A $ 58 B i Ze
SHERDNEEL TW =D ERHALNE -
= (K1),

E1 EHRIckY B - EE

(2) ik 28 F-FEPE#FHA : 5 #F (Banjar Buana
Kusuma, Banjar Juntal Kelod, Banjar Bantas,
Banjar Pandan Sari. Banjar Bahel) % #i#
T 4=V R ELTERE L, JHA M R
$HT AR EID FAESCEMBREORKE, 54
OB HIERE (B. Bahel 1 £, B. Buana
Kusuma 3 4. B. Pandan Sari 14) % &AW
7232 E Rk, £72, RIMIKTEHE I
TWL 72 X0 MmiEasBEL., A enFEdiTsxt
T D HURGE DA A2 T~ T fE S, Bk 18
I L UMD THIW M 4 [EiR 2 R L7,
INorEFMmLIEEZA, ARFEROBRES
MR TE Mo T2y, 28D 7 Z ITHISHEE H
PG L TWD Z R LT,

(3) Fhk 29 AP 3R 4 : 3 K (Banjar Tegal
Panti. Banjar Bhuana Kusuma. Banjar Bahel)
THETHFETH-T=N., HEHICHDT
T UMK 5 0 F5 D (2HE KT B AT REME A
HT&E22O, HEOHHARNISE B A 2L
Lo TLEoT, £Z T, & TERITE
WRIBR D Serena HiX. 3 #F (Banjar Darma
Laksana, Banjar Ijogading. Banjar Kaler)

R A e LORE L, R A FE N LT,

ﬁﬁﬂﬁ&& ﬂ?é%%@@ﬁﬁ%ﬁ@
TR A D 5 TIHEREZ LNETZ LR
m%ﬁ#oto@% RN LT, BB
FAEBO BRI 4 T&@totoit [
RKCTHBINTWASL T Z LD MiELXSEEL.
A EEE PR & NS ZE Pt 2 Hu
THURRG M D A I 2 5~ TG R ﬁ%%&#
U L Cid e TRt Th - 7228, HISHEER
FLRIZ ﬂLT%ﬁ%TLh%@%6W%o
7‘_0 FnorEmLI-E A, BEHDT ZIT
AMSHFEH N L CWAB Z L 2R LT, 2
) v SAG/IN /\[J%ﬁf;‘_ﬂﬂzi TN L7 HISE
FhHURD, AR ORBICAHTH

LZENHALNE ST,

(4) 7 = TIEMIGEMRAELE OB F  AékhE
JOESHSER LB L X voRo AN
JE & LT, ELISA ¥EIC K 0 7 =7 fEBA MG
POT =T RBEERIT 52 L0
KD MENERAT LTz, TORR, T =T
BEOTKRZRET 5 Z Eotskiz (K 2),

Fz, WFEOHRE S, ELISA {EOFUR & L
THATEAZ LN o7, AT,
LR ER Lz fioa v

2 -
1.8 A

O healthy human
® taeniasis patient
P ----cut off

1.6 A
1.4 A
1.2 A

1 4

0.8 A

®
®
s
0.6 - $
L]

[0 S N e
e}

°

$
02 { © I
0 - W

T. saginata T. solium T. solium
antigen antigen (1) antigen (2)

Absorbance (405 nm)

B2 T=T7ERMEZAVELISA
ST, WMHED Ny 7 7T R b N
FEIZEZR DD LR LN E o1z, 55,
Z DFEEIRT D 72D OFEM 2 AT S B
Thb,

() fEi {727 =7 2 BB DNA fRAIE OB
5 AESR, eGSR HRICEER
W72 7T A ~—%&ZFNEh, FITC, DIG, TAMRA
THEFH L, TND5 7T A ~—OJRIE T T LAWP
Iz IT o2, 7 Ho—2ABKIKENIC LY
LAMP FEM) 243 BlE LT= & 2 A BRI R 72
HEZF> LA EM &R TX (K3),
F o, BAEREED KT D R RUAZ VT
LAMP PEW) % e BEE AN AR -5 dot-ELISA VA
ZFER LT & T A LAIP FEM & B B A9I2 o

1. Neg. Cont. (H20)

2. T. soliumgenome DNA
3. T. saginatagenome DNA
4. T. asiatica genome DNA

K3 ZIIFILYIRXLAMPEYMDERXENE



IR T D 2 etk (XM4), 7
THHBMMHO LAMP FEMIZE L Tid, BRIk
BB IX R ROMEIEEZ R L TR,
dot-ELTSA £ CiX, HEH5c D LAMP FEY) % iR
HT 572D DFLDIGC HURIZ L D 55B5EE R L
T\ (¥4, v—r4), Zhix, w/ILF
Ly A LAIP IBIZER L7 T A ~—id
FIDNES SR L T VT D COX1 B m ]

1 2 3 4
anti-FITC 1gG .
anti-DIG IgG .' >
anti-TAMRA IgG ' 1. Neg. Cont. (H20)
5 2. T. solium genome DNA
3. T. saginata genome DNA
mousegG 4. T. asiatica genome DNA

E4 dot-ELISASAIZ&BTILFTL YOI ALAMPEY DR

TEWHEINEZ S LB 2 bz,
ZHBDFIP A4 ~—%. 7T EHAD COX1
MR REIR N ICRR B STV B 720, DIG AZqE
LS H FIP oA ~—N7T V7 ScHRHEIE
DNAIZT =— VU 7§ 5REEMRH Y  HLDIG
PR CTHLR s nizsEx2 N, —H. T
DT R OEERR FIP 7T A ~—I%, HEHSH
@D COX1 HEMEMEIRAMZEREF SN TV AT,

TAMRA AZ5% 7 27 4t FIP 7' F A ~ — ) ¥4
LHHBEIEDNAIC T =— U 75 2 L REEL |
PLTAMRA FUR CREFR SN2 oo B2 b
77o EBIT, BEBOREHBIOT =T R
FrHEAE 20 S U 72885 DNA Bk Z2 VT
~NVFF Ly 7 A LAP 8 LT dot-ELISA
TEOFHM & S5 U 7265 5. AYEIIAR O CHiFF
Ry THD Z &, BHEE Lk HE &R
BRETHLZERHLNE -7, SRR
LEEFEICEY, SR 2 I=—
g ) A7 ERBLI-fEee T =T F
Z5 LD DNA SERIFRAE S FTHE & 72 o 72,

< 5| F3CHk >

1) Sako Y, Itoh S, Okamoto M, Nakaya K,
ItoA: Simple and reliable preparation
of immunodiagnostic antigens for
Taenia solium cysticercosis
Parasitology 2013;140:1589-1594

2) Nkouawa A, Sako Y, Nakao M, Nakaya K,
Ito A: Loop—mediated isothermal
amplification method for
differentiation and rapid detection
of Taenia species. J Clin Microbiol
2009;47:168-174

5. EARFERGLE
(BFFEARERAE . BFFESr I K OB 84 12
(TR

GEEam=) (B8 1)
(D Sato MO, Sato M, Yanagida T, Waikagul
J, Pongvongsa T, Sako Y, Sanguankiat
S, Yoonuan T, Kounnavang S, Kawai S,

@

®

Ito A, Okamoto M, Moji K: Taenia solium,
Taenia saginata, Taenia asiatica,
their hybrids and other helminthic
infections occurring in a neglected
tropical diseases’ highly endemic
area in Lao PDR. PLoS Negl Trop Dis
2018;12:e0006260

Yamashita M, Imagawa T, Sako VY,
Okamoto M, Yanagida T, Okamoto Y,
Tsuka T, Osaki T, Ito A: Serological
validation of an alveolar
echinococcosis rat model with a single
hepatic lesion. J Vet Med Sci
2017;79:308-313

Sasaki M, Sako Y: The putative serine
protease inhibitor (serpin) genes
encoded on Echinococcus
multilocularis genome and their
expressions in metacestodal stage
Vet Parasitol 2017;233:20-24
Nkouawa A, Dschanou AR, Moyou-Somo R,
Sako Y, Ito A: Seroprevalence and risk
factors of human cysticercosis and
taeniasis prevalence in a highly
endemic area of epilepsy in Bangoua,
west Cameroon. Acta Trop
2017;165:116-120

Swastika K, Dharmawan NS, Suardita IK,
Kepeng IN, Wandra T, Sako Y, Okamoto
M, Yanagida T, Sasaki M, Giraudoux P,
Nakao M, Yoshida T, Eka Diarthini LP,
Sudarmaja IM, Purba IE, Budke CM, Ito
A: Swine cysticercosis in the
Karangasem district of Bali,
Indonesia: An evaluation of
serological screening methods. Acta
Trop 2016;163:46-53

Nkouawa A, Sako Y, Okamoto M, Ito A:
Simple Identification of Human Taenia
Species by Multiplex Loop—Mediated
Isothermal Amplification in
Combination with Dot Enzyme-Linked
Immunosorbent Assay. Am J Trop Med Hyg
2016;94:1318-1323

Santivanez SJ, Rodriguez ML,
Rodriguez S, Sako Y, Nkouawa A,
Kobayashi Y, Sotomayor AL, Peralta JE,
Valcarcel M, Gonzalez AE, Garcia HH,
Ito A: Evaluation of a New
Immunochromatographic Test Using
Recombinant Antigen B8/1 for
Diagnosis of Cystic Echinococcosis. J
Clin Microbiol 2015;53:3859-3863
Sako Y, Takayanagui OM, Odashima NS,
Ito A: Comparative study of paired
serum and cerebrospinal fluid samples
from neurocysticercosis patients for
the detection of specific antibody to
Taenia solium immunodiagnostic
antigen. Trop Med Health




2015;43:171-176

(FaFE] G4

O Yy ~itw FAXAHZHTHE,

Tiengkhan Pongvongsa, Surapol
Sanguankiat, Tipparayat Yoonuan.,
Kounavang Senchan, Jitra Waikagul.

B EC EETERIIE R OEE S,

WA, MFIFE. 743U
Zr— FRIZEIT 5 3 fH D Taenia; Taenia
solium, T. saginata and T. asiatica
YDA H8 60 HARFARFS
KE 201745 H 28 H~5 H 29 H., #L
B, BHA

@ fexREA, @ FC. ZEARIETEE
DFRENZILE T2 —Zuht ) v
Tur 7 —tA L e X —DF 5%
— H8 5[ HARFAEMRFAEKRE
2016 453 4 19 H~3 A 20 H, =, H
EN

® WHIHEEE., Swastika Kadek. Dharmawan
Noman, Wandra Toni. fEfE 7. 0 K
=, g 2 MAZEHR. NUEBX
R=a—F =T BB 52HM5HRD
IS ZO/IR %8 5(A H
ARFERTFERE 201643 H 19 H~3
H20 B, HiR, AX

@ Nkouawa Agathe. Ito Akira. Sako
Yasuhito. Development of a simple
identification of human Taenia
species by using multiplex LAMP and
dot—-ELISA. 64th American Society of
Tropical Medicine & Hygiene Annual
Meeting, 20154E10 H 25 H, 7 4 75
N7 4T, KE

() Gt21)

O B T () (201 64F) @ ABRI
BRI, EIEY ¥ — Ttk
pp. 511-515

@ B = (i) (201 84F) v
JUSAE S BT, pp. 381-395

6. WFIER

(D) W iERE

B FE{= (SAKO, Yasuhito)
JEJNERN KT « RS - B
g8 %5+ 40312459

(2) - faafrge s

A =4 (OKAMOTO, Munehiro)
AR - ERFANISTAT - %
WFgeE &5 1 70177096

B (YANAGIDA, Tetsuya)
(L E RS - SE[RBRE S - HEHOR
WFFeE &5 40431837

g 7% (Tto, Akira)
ENERRZ - A - KEHER

FgeE 35 70054020



