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FERRRDOBEE (ZE30) : New surveillance tools for schistosomiasis control were developed
and tested in endemic foci in China. LAMP method was confirmed to be an easy method of
high sensitivity and specificity, which could be applied for on-site use without special
equipments. Together with those simple and reliable tools, epidemiological surveillance
using GIS for evaluating risk factors of bleeding snail hosts should be introduced especially
for big endemic fields like those in China. By the use of those new tools, more effective
strategy for eliminating schistosomiasis japonica was proposed for endemic foci in China.

R A EER
(SFEHAL - M)
[ERE T e & Bt
2009 4 5,500,000 1,650,000 7,150,000
2010 4EJE 3,500,000 1,050,000 4,550,000
2011 4FJE 3,700,000 1,110,000 4,810,000
R
R
W 12,700,000 3,810,000 16,510,000

WFZe55 8« [t SR
BFEOLE - B : WERY (GHEIHWT)
F—U— R ER AAFEM¥ R, DNAZK, LAMP. Oncomelania

1. BB SAIDE R

(D E O B A W HUE o 3R 1T Rk o
FEE NS OWATRMZ B 5 L CTHE & 72
RPEOLNTWDEN, ITEMRDOT-O DL
DELIFES HARBHHMMRLDICE EE 5
TWAHTe, A%, T THOE 2 IR IR
DI DOH L —_ A T RIEORESLN
VETH o7,

(2) 13 i % HRUPEE St 3R 0D ] B8 P A2 4 -G | I e 7
case detection |Z L DIBHEXILRD LD
D, ko ITFETIIRENE L KL,
ERE R TRATIR AR [Z IS W =X R o E
B A DR E DS INEETH - 7,

) HE D & 5 I\ THEAT X A A K 7 g
TIE, RO DDORONT- ABB IO
BREOY Y — R & WA EE T 5 0



DD, HRFEODFENEH Th -7,

2. MFEDOHEH

HE O B AR I W HROE AT J IS B0 T
AR AT S 2 s S5 IR
IEf 72 case-detection & WifTZ#E)F | &
NN THDLZ LITh D, FOHEITE
T IRATH G COIEH N A RE 2 xR Y
— VORI EEMLE®E U B
i W HUSE RF SR BRI OAF S 2 D S 97,

(1) B Bl 2 BEAE L CiifT i T e b

FE®W. P MEERO LD IE# R G
HEsEE XS RHIMELED D, H
ARAEM KR ERERHORFEEZ & D
FHiETH D PCRIERS LAMP L E D&
5 172 W <0 8 B B R Al 2 15 o AT B
TOIHOAREMEZRA D,

(2) WATENRE AT 2 U 7 V¥ A4 A TFff
BICER XA AT AELT GIS I
Y AFRETREOE=%Y v 7 i
L EAERSRX A2 K-> 72 B ARFE L
W BUE AT OB R e E 2 o X7,

3. MFRDFIE

(1) Case-detection 2h#{bx HIE L T, K472
U TE 8 % 7213 Oncomelania J& H 15
T E D BAEMY B 28SIDNA DR H % kR
w5, AARENTOTHEROEL, HH
>INV E TR TP E L KON T
B A IRAFZE AT CHEME L 7=, PCRIEMAIC
WYLTFTOT 7 A4 <=—%H\W-,
F:5-GGTTTGACTATTATTGTTGAGC-3,
R:5-TCTCACCTTAGTTCGG ACTGA-3'
PCR D 5A13(95°C 30sec—55°C 30sec—
72°C 30sec) x 35 %1 7 L TH 5,
LAMPIED 7 4 ~—t& v MILLTO@EY &
L7, F379 A4 ~v—: 5-TTTCGTAACGCCCA
ATGA-3. FIP”'J A ~—: 5-ACGCAACTGCC
AACGTGACATACTGGTCGGCTTGTTACTAG
C-3. BIP”’'5 A4 v—: 5-TGGTAGACGATCCA
CCTGACCCCTCGCGCACATGTTAAACTC-3,

OPRATIRILDN FL 72 D 22878 PN AT Hit Ik 2 88 OF
. FHIR 4349 5 Oncomelanialg B % fifl % (2
BT D0 ETIIR L, —EEEE) S
i L72-DNA%Z W TLAMPEE TREGR O A
ZHIE L. Bt B A RO o0 Bl W 2 a2 7
HoBE 7o ha—Lamat L,

@ER & L TEMFOFAITH S O dfE 1
IR B4 22 oD 2 B 73 Hit g PN 0 Oncomel anial@ B
DGR & LTI TE 202 ZHAEN
DFATH A E L CLAMPESRCPCRIZ L 0 3
L7,

@t FKFOFEHE H - PCRPLAMPIE
\Z K2R LA R 5 PidEHRE LT
. FATHIN TEHE S T A FEE DK 43088
DI W T T 272, T v 7 AL L

7 m< METHRAE L7750 B A hHRx
1458 (46. 7%) TREME & HE S iz,

@ FH LW —_ g F 2y —LE LT, fiff
TIEMERRATENRE L OV R 7 3l A i A4
B, PEENOFATHO N TAREG S
WHLTT VX~ v 7 ECTREERAT,
DOncomelania)g B O fHE 72 48 BRI A 15
E L CHAERNTHHERHER SN TS AE
BEERIE Y AT LA S L CHREOFRTTH
TORYL ) A7 5l 2 R A T2,
@GISIGPSIZ & 2 HdfE EHOARSAAOE
=X U TRERE . IR, BoKIZ X B 5EAKH
M. fEA 72 E DR & OB IS L.
H ] [E N O i T HZS Bh T3~ O i D R REE
Rt LT,

PLEZ#BEE LT, HEICRIT 5 B AREm T &
DOIATER & TR T ooy — & L
THEPR L | ZhIRAY 7% PR LR & L TR
THHEEZDIT,

4. WERE

(D) J&YetE £ (P E L OWIE ) Mt
E L CORFBS T RHTEDORATHEG ~D
AP OWT, RIEOFRI TR kY
N ROWTRE Lz,

(DPCR ¥EE 7213 LAMP VE% H 7= & B i
HEWROFRITE =42 U v 7 ~DE I
THRMET — X BUS  WEkHFIETH B HE A
HRREL TR Y T & RS R TR T
DHETIIEEDENE LEL, £/, H
KNTEALDY TICETHE L TWRWER
B DL TR KT D5 RAEFF-> T
Wo, ZFOWED T DI B R ES B R
WTOHHROIEE LRI & MR CTRE L <
JEREROHELAIT ) FH, BLOLAMPIZ X
LB ED onste THEMATE 54
N ZOWTHER L7z,

Oncomelania g2 1 fAIKICI vV T L%
YL S ZE PCR TR 2 5A O
[BRZBRSTL7Z, FOfE, B 1 #EKdic 1
VDX TP 0 ABNFET UL PCR LT
PEEHERRETH D Z EDRMERTE - (K-
Do XV EEMICIT, 10ml WKFIZI TP
T AN 1 PCAEET USRI ATRE T o 7=,
X-1 HI1fEERFDOI T Ty Lok HRR

0 miracidium 1 5 10

@LAMP IEIZ £ 2503 072 G B FE
ENFRATH O 2 < TlI P REE £ oYy
NIWLLFICETIEFLTWAZ &b, — &



¥l EoORZ—#IZ LT DNA ZHitH L, 1
B LAMPIECRIFFICRER L C.RELZA
DB RRE PG H BFETET D i 0% |
E L7z, #Hlx13 100 fE{RE %KD DNA #EHT
et Thiu., FoHURO B ORERIT 1%
K ChHDHEHETEDH, £ T, BARDE
R CHERF L T\ % HAPE O. h. nosophora %
JANT, B2 IR TR 2 72 lE R TR
A L7ZH D05 DNA ZHii L, 28S rDNA @
% LAMPIETRA Tz, ZORER, H 100
A, EYE2Y 1 ERA (1.0%) LT
LAMPIEIZ T HARFEIMW BB a2 R T
HHEEAER LT (M-2), EHIZ0.5%THE
HFEEETH L Z L LR TE 203, &6IT
KIBARCTHLARETHD LT EINZH D
D, FHRFIIHEE CE o T,
M-2 JEYE  HERY HIRA O ME

GLAMP LA O fied 7B T D S HE D I REM:
[ZOWT - LAMP E T ORESR 2 FIV 5
BEORWVBEEFHEEICRTH Y | T8
DRAEE L~V CTHEEAIRRMRAE Y AT A
ThdZ ENMfEEND, SE, WATESO
RS L~ DB THE 2 i L
oo TORER, RIHOLREEFT L~V OBREE T
LR ESD Z ENARETH -T2, MEER L
LTCIE LAMPEDOREENGTEHZ LICX
HarAIFx—aryThy, HEY T
% Al — DO MRA SR CTHE T 2 HA IS IR
BDLERZ LBREBRORETH 5,

@™ [E O x5 F 3 O TR~ O AR 1
AL DG - AR 18 B OBRER AN R Tk
MR A FFONEOHE E LT PCR EIC
K DM A E L7, FEHERTORET (A)
& T A O (B, C) TH#R L 7=k 5.
%I, FRIC C MO HAE 3 H O
NRCEMETH D Z ENHRTERE (F-2),

G®LAMPIEDISHIC X 2 e 3= H g%
DI L - REAEWNTRATH]O 5 b HATHESE
ENETR OB O 5 #is (K-3) %
BE LT, ZOHEH D Oncomelania 4>
TNENE L, EEOREFTOMRAEETO
LAMP {ERR A ICHE L 72,

Bun
s
+ jiai] n © '
= =3p
-~ waR
" W
R a
a8n
—rma [ ] =
‘ . g 2 5 P
L] mm " =
\ Afa
- 0
@) s
o A O &
Wi » b
Ly D) =n "
LT
; : Ban w1 s
& . wTe
et ] LF
ke s L) -
EEr . ©2011 Goowe - REFER e

ZEARR % RIRFICIRET 2 Z LI X0k
BENEMTE 208, P = HORBRYERIT
HLETHLHEEIC/R DD, TOEFHEED

PBE R AT, SHkCEAE L7z 200 lEOH
Z ATEIZA T A B0 E o> s B L 7= DNA
% 18D LAMPERAEICHE L7, RIERCH 1
8@ 1 E 2R L C' D U 7 OWEH % BaeE
BINCBET Ak REES X OE~ DR
NS L 72 DNA 28582 L7 PCRIEIZ X
DR ZEATV, EORRAFE AR LT
DHEFR-2ITR- LT,

#£-2 WHABREROKREILRIZ XL DR

A TER DB H 1 {8Eo H 50 fif 5D
FHAT SRS PCR % LAMP ¥
1. HE 0/200 (0%) 1/200 (0. 5%) 3/4 (1-2%)
2. HE 0/200 (0%) 0/200 (0%) 0/4 (0. 5%)
LAE 2/200 (1%) 4/200 (2%) 4/4 (52%)
4. FAE 1/200 1/200 (0. 5%) 3/4 (1-2%)
(0. 5%)
5. 3/200 2/200 (1%) 2/4
(1. 5%) (0. 5-1. 5%)

F-2 R FEMIC L DR OWEE

HiX A (GEaai) | B (F&fiH) | ¢ (FEaH)
BEAABEL 4, 2% 2.7% 0%
PCR £ 9. 6% 2. 7% 0%

A S SO B, S 2 GEER) (2on
TIXPCR, LAMP L& HITEEE N S
T, A O B ORI ERRITIKR T LTV
ZENERII, AHROE=HXV I TYH
DNA Y —Z2T&h % Oncomelania J& H % 1 B
100 fEARLL EI28n &8 CHhiH L7 DNA T
O LAMP ERED LV RN THD LEX
bz, 72, BERETYH —EDRYLRI T
RENTHA 3 (FERE) 1220 TiX 50 Ak
726 OHIH DNA 12 L %5 LAMP s T & 443
T TH Y, HiEiE DNA HiHICHAWS A
OAEAEEZ 50 EARAR IS L7z LAMP kg
HECTEHEMRL WS ZENMEUTHD EEZ
T2 —J7. PERETIZREDREYRN Y o Lo
E STV R 1 CGREIR) o H 50 fE{ARH
KD DNA IZ X5 LAMP IED 4 1k 3 #fk




THETHLIZ b, ¥mix kv
intensive |ZES LA ML T D ML EED B D Z &M
mrENTz, 72, BEBO PCR #HE LY b
LAMP LD NEE IX@m W E B 2 bz,

QOAE XEMNH D LAMP I X 5 HAE
MWk B ORERR - FETITE b ofickd
NEERMEREETH L0, KFEOBEEICE
AT L 2 YA HH O R E AME N Z &
LW O FZERIERNLEE N Tz, AT
72 CIEERIMIEARIC X 0 BREE L 7= K FE o i
FEHE 2 LAMP HEIC X D J8Ge 23R
Irfzy KA 30 AR Z VT2 M5CTld. LAMP
FEICE DAL 6 EZ T TH Y . —HE
1221 4% & EFE o7, —BERIMMEWEH T
RATH D0, KEMFFEFHO LAMP SR
EHEIZ LD OO0, KEFOMHPIFET H1E
W% H.0D DNA JREE SR ELL T CTh 5 72
PICONTH BB T D LERH D,

(2)GIS IZ X DH T2 —_A T AEDE
AT B3 21T o7,

O EENFEITHIZI81T D Oncomelania J& B
A EBREE ORI A LA R EE N
DO PEATHIC b Ll iy HF g = H o 4 B
DEVHIRTH D (IX-4),

-4 BFIIARRITI > THAT 2 BAE R

O. h. hupensis D4 B BEIR T 5 IR EEBRET 1L
LA ICRE TE TR Y . AIFATREIRE
BT 0~32°C, EHEAFIREIL 15.17°C, &IK
FEREIL5.87°C Th D, HHITAKRIT
TR TSR 0°C UL EICH Y . IR
B LCidiE ER0AEF - BEETART
xhEEZLND, LL, TEBEEEHDAE
FITREREUIMEANEE CTHY . HA
D RFATHIOFNAL S 72 HI1E, AKHE b I
e DA BRI 5, EERIZ, FE
EN DR IREN 0°C BLEOS A 7 1
v M5 e, FRTKHEE LTo R R
LIEIE B L ([¥-5), 2oz tnb,
ALV OIR RS &R AE - R BRI
Oncomelania J& HDAFREZ LTI H D
ThHY, HOSmKICET 2EHNEETH
2o

-5 H[E e H SRS & AR

QLA NTATHO U 2 7 31 ZIE N D
PATHUIES LIS » T 5720, BHD
A B K R IR AR 1385 1L D ZEHIE KL D
EBEEBRL TS, £ T, ZRENDNE
ITHICH H8ET O R MG FEHAERE L
FATIKAL D ZEEIR P & N T 447 52 iR CHl 42
L7z (K-6),

X6 il OB 1T DO ZEi 2 B

: T3, Py

X, £ EOBEETREIZEMEZ RTH, B
FILOZEHM KA ZEENIZ L W . Oncomelania
BENE T 5 HEMEEL RE S EHT S
ZENHBETH S, ZoEmREL LI, HO
BORHI A2 FrE U, G2 A 7 Hidg & LTt
REETRATDHZ EBLEEND,

@PRAT HL D HIFR A RF I & B 71 & OBIR D
AT - B LR C b AT LD MBS
2RV, HOZBFEFENRR 5, ZEEN O
ITHIZOWTH, AN TEEREBICT VXL~
v IHREBTAILICLY . WITHIORY —
DN T 7y N TE, MEROEFRADN
WERRH D Z Bz bhiiz (K-7),
XK-7 WATHASZ — DO N THEREG~D T 1
K




H AR IZ RN T H A ML HUE O FRAT R A
ZHETHEICEWT, S%0NELE D5
KR — IV ORGENHER TS, BiIZZEh b %
159 5k Sgeilk 2 45 0 iATe GISIZ X B 9% %
fEHTY — OIS HME B REET 5 2 & o3k
7o BAEME HEIZIR &3, EYWRE XA T
o> b a— VIREEN BRI EIT I D A
TRE2WEICHERT 228, Z 2 THLNIZ
L7203 — v ORI 7iE & 35T, Bl
NI R SR BRI 23 B BR S v, HRIEOPRITHLTT
MEEITHTATAR a3 e & & BT, ZNH O
AlE %38 U C At oo (= ifn W% HRUE A T e~ o 1
REHEL T ZEDBMETH D,

5. ERRRRIE
(WF7efRaeFE . WF9E o HaE M O%GEL
=)

g

CdERERm S0 (B9 1)

(D Seki T, Kumagai T, Kwansa-Bentum B,
Furushima-Shimogawara R, Anyan WK,
MiyazawaY, IwakuraY, Ohta N. Interleukin-4
(IL-4) and IL-13 suppress excessive neutrophil
infiltration and hepatocyte damage during acute
murine schistosomiasis japonica.  Infect
Immun, 77 Y 80: 159-68, 2012.

@ Kong QM, Lu SH, Tong QB, Lou D, Chen R,
Zheng B, Kumagai T, Wen LY, OhtaN, Zhou
XN. Loop-mediated isothermal amplification
(LAMP): early detection of Toxoplasma gondii
infection in mice. Parasit Vectors, #aitA Y
Jan 3, 5:2, 2012.

(@ Taniguchi T, Kumagai T, Shimogawara R,
Ichinose S, Hiramoto A, Sato A, Morita M,
NojimaM, Kim HS, WatayaY, Ohta N.
Schistosomicidal and anti-fecundity effects of
oral treatment of synthetic endperoxide
compound N-89. Parasitol Int, &34 4
60:231-6, 2011.

@ Nihei N, Komagata O, Kobayashi M, Ohta N,
Saitoh Y, Mochizuki K, Chen R, Lu SH, Wen
LY, Wang TP. Using ALOS satellite images
to develop efficient measures against
vector-borne diseases — Regional
differences in outbreak risk for
schistosomiasis in China. Proc. Int

Congress for the 4th ALLOS PI Symposium,

EHM L pp.PI082-1-6, 2011.

® Imai K, Koibuchi T, Kumagai T, MaedaT,
Osada Y, OhtaN, Koga M, Nakamura H,
Miura T, Iwamoto A, Fujii T. Cerebral
schistosomiasis due to Schistosoma
haematobium confirmed by PCR analysis of
brain specimen. J Clin Microbiol, A Y
49:3703-6, 2011.

® Kumagai T, Shimogawara R, Ohmae H,
Wang TP, LUuSH, Chen R, Wen LY, Ohta N.

Detection of potential infections of
Schistosoma japonicum in the intermediate host
snail, Oncomelania hupensis, by PCR and
loop-mediated isothermal amplification
(LAMP) assay. Am J Trop Med Hyg £ #i4 ¥
83:542-8, 2010.

@ AnyanWK, Kumagai T, Shimogawara R,
Seki T, Akao N, Obata K, Bentum BK,
Bosompem BK, Boakye DA, Wilson MD,
KarasuyamaH, OhtaN. Schistosome eggs
have a direct role in the induction of basophils
capable of ahigh level of IL-4 production:
Comparative study of single- and bisexual
infection of Schistosoma mansoni in vivo. Trop
Med Hedlth, ##if ¥ 38:1-12, 2010

Nihei N, Komagata O, K obayashi M, Saitoh
Y, Mochizuki K, Nakamura S. Spatial analysis
and remote sensing for monitoring systems of
Oncomelania nosophora following the
eradication of schistosomiasisjaponicain
Y amanashi Prefecture, Japan. Jpn J Infect Dis,

HHA Y 62: 125-32, 2009.

(Fa%E£) Gro 143)

O XKHfPA, R &, B EL £ R
IR ALK - EPI@ Oncomelania J& H & HANE
mWe BAEOBhA 5 64 [ H ARfAENW T
2V URY TN 201243 A, E@AT

@ Seki T, Kumagai T, Kwansa-BentumB,
Furushima-Shimogawara R, AnyanWK,
Miyazawa Y, IwakuraY, OhtaN. IL-4/IL-13
suppress excessive granulomatous
inflammation in schistosomiasis japonica.
Joint SATREPS Workshop on
Climate-Ecosystem Changes, Global
Health and Human Wellbeing in West
Africa. Deec. 3, 2011, Legos, Ghana.

® OhtaN. Neglected tropical diseases:
New challenges for research promotion.
XIIth International Congress for
Parasitology, Aug. 2010, Melbourne

@ Nihei N, Tokiwa T, Kobayashi M, Akao
N, Ohta N. Climate change and infectious
diseases: Probable influences on
disease-transmitting vectors in Japan.
2nd International Conference on Climate
Change and Neglected Tropical Diseases
2010. Oct. 2010, Dhakka.

® Ohta N. Schistosomiasis research in
Japan: Overview of current situation. 10t
Conference of RNAS (Regional Network
for Asian Schistosomiasis)+ Nov. 2010,
Wuxi, China.

® Nihei N, Komagata O, Kobayashi M, Ohta N,
Saitoh Y, Mochizuki K, Chen R, Lu SH, Wen
LY,Wang TP. Using ALOS satellite
images to develop efficient measures




against vector-borne diseases — Regional
differences in outbreak risk for
schistosomiasis japonica in China. 4th
ALOS Joint PI Symposium of ALOS Data
Nodes. Nov. 2010, Tokyo.

(@ OhtaN. Advances in biological research
of tropical medicine and its role for global
control of NTD. 515t Korean Soc Parasitol,
Oct. 2009, Seoul.

OhtaN. Surveillance for schistosomiasis
after the interruption of transmission in
Japan.# 51 [B] H AZHF R Foxiias 2009 4F
10 A, BEBET

(XE) GF11p)

OXHRAE, RIK=ES © AARICEIT DIEY9% &
DRV OIES (B XEFRE) FHEiamtt, 2010
B

(PESEIA PEHE)
Ok (G0 )

A
FEIE
MR
T
G
HFEFH B -
EWNF DR

ORI G 14F)

ZAFR T W s

FEHE ﬁ%ﬁm & IR, SEARRT,
i KHEMA, R &, N
ﬁa%\ﬁmﬁﬁ

MERIZE « P LR

FEFE « FFer

F+- : PCT/JP2009/61698

BfSFH A : ERk 2146 A

EPNA DR - [EHHN

(Z D)
R Bt

6. WFZEHHR
(D) rgefEs
KH {4 (OHTA NOBUO)
HURER AR « REEBEE e S5
ﬂ Hiz
e %5 0 10143611

(2) WFFE5 4

( )
MEE T

(3) EHERFFEH
THfR E7- (NIHET NAOKO)

[T ARG - B b R

=
WF7e& %5« 10425677

B & (KUMAGAI TAKASHI)
HORER RS - KFEBEE S
- B

g% 5 40369054

- H AN

FHRE AR



