6) MEHE T, BFA B, HARK, FF
EEF, BN O, ZEE, RE
BRAC, W IR, W ¥ . Dirofilaria
repensBR BRI LA THEEH]. Clinical
Parasitology 23: 49-52, 2012.

7 RHER, REEH, EREK, BA
&, KEMAE, BE B, L@, L&
B, T EFR, ¥8E—, LEE
75, mIFEG, AR B, L . 7
=YX RIED 26  — Pseudoterranova
azarasi $) B G B E ZFRNITH RO
e A 2 7=l — Clinical Parasitology
23: 60-63, 2012.

8) = KHEE, RiHER, BAE —, =R
ooy, wEE—, B K, o =8,
NEES, B uE, IUAREA, R
FRAC, LR 1, G HE. FERT
BORAELETOTELBEO—FL
A TORGEE LN - EH LR
JE @ — . Clinical Parasitology 23:
99-101, 2012.

2. FRFER

1) Yamasaki H. Current status of food-borne
cestodiasis in Japan. International
Workshop on  “Emerging parasitic
zoonoses: epidemiology, diagnosis and
prevention”, Hanoi, Vietnam, June 25,
2012.

2) Yamasaki H., Muto M., Kuramochi T.,
Mercado R. Genetic polymorphisms of
Diphyllobothrium species found in fishes
from Lake Llanquihue, sourthern Chile.
XVIII International Congress of Tropical
Medicine and Malaria, Rio de Janeiro,
Brazil, Sep. 23-27, 2012.

3) Yamasaki H., Muto M., Morishima Y.,

Sugiyama H., Okamoto M. Outbreak of
Taenia asiatica infection in Japan.
International Symposium on Cestode
Zoonoses Control, Shanghai, China, Oct.
29-30, 2012.

4) g . Folr, BRH5 TRADHER
WIET T RHBIE. $81E B ARFAE R
¥4 FE, 2012483 H23-24H.

5 Lleg &, REERRA, I 5, HRIE
FEZ, & MEE, = BE, R K8,
Br BT, X W, BB KE, FF FE,
B BEE . FECTRELEHHA
FHIEORERRBEICE T FRE.
% 81 BIBAFERES. WE, 2012
#£3 A 23-24 H.

6) WEEF, B B, HA/RK, BT
BEHET, BN F, RIBEZ, RiE
BRAC, I A, W ¥, Dirofilaria
repens AL AR TREEIH]. 5 23 [E]
HARBARFERFESRS. BHRE, 2012
F6 A 23H.

T IR, REEHWA, BBEX, BE
5, KEMH4A, Bl 5, hof#fm,
EmfEYE, T EXE, FRE—, 2H
VeF, mFIFEE, N &, L 1.
T =YX RIED 2B — Pseudoteraanova
azarasi S BEGBI LEFERNIZS B D
it A A 7= fFl— 55 23 (8] B A RR R & £
HEELS KRS, B, 2012456 H23H.

8) = AKHEE, AiHES, BEHEZ, =R
oo, WEE—, B &, i F—,
INEES, B 5, (LAREA, K
BRAS, Ll ¥, JIIZBAE. HERT
BORELETTERED—HE
AR TORGED R G- E S
FEDO—F. 5523[E B AR FERFS
K&, B, 20124E6 H 23H.

H. S0 EEOHRE - B8R0 (FEE
Etr) 72l
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 EREE 1
BLA—ERICEBTUT RS (HHRHE LS

BLN—%BRELT 2T OTERICEBEDREHE (BhE) HIAY 2010 4£ 6
BLEBHRVWELDIC. FEBREVBRHER (32 H45. 2011 £,
http://idsc.nih.gojp/iasr/32/374/ki3741 html) [ EYREL . EBBEEFLELE,
ZDHL, BEWICEEORENSERINTEY, 20124 11 AREE, BERER
5T 25 & (BH) . BEREMEIERBAICEE-TRY (BH2), BH TRV
N—EEBLTOELE, |

SHE RBICEDE FLNA—EBRIMEBR, RBELTHEL A —DEBHNEM
21D TE BRICBELNA—DEBIZRLTIE ERFARELEDBFRS M DIRME S
EAREINTHEYET A ChETITEL A—DEBETo>TULVEA S T itig TO

| POTEROBEBOBMABEINDECATT,

C OFELTETOTEREQTRMEN DB E | ERBE~OHH, Er(E
ELRPERRHFERYN(BL: F2ER L) FOHRIREEHAL:
Li-a—o . :

h5. NERERELEAROTR2AEESHMRELLLT, TE. BAHE
EFCERAFEREFREDR DT BLA—ITBIFA7STERERKRED
EEAEFTOCOETHA. CRETHDECA BLA—DSOBRBIZHYEEA,

Wi (BRdE) © ESBAERF T
FEBMHE2E LG % =8
WiE: 03-4582-2602 (4 2 M)
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VEk 24 EEEAEFGBF A RE MBS ClA 7> FEHE - FRERILEN7EE )
TBA bR WEAE IR O R R EBIEORESL & RGO BE S DA% BE
SN SRR EE

BAEMVEIRBE (BRI LW ER) ORE - DL

MESEE Bl K ESLRGENT SR F AR

WroEHE  REBE ESLRERYMENTIERTE B
I BEERRAC B SCRRGYENTSERT T A B ED
IF] mIBRE,  [ESCRRGMERTIERT F A B
B INATIE 7 RT v RS AR SRR R
[7) MR T RT v ZIRAE AT R R

WREE : (£ O] L) BARABE SRR UL EBHEICEE L T, AFTirES
BN FAREREORAERNZ . FICHES T, ANEEZES - HF TELDET TR, B
B, S DICEDOAREMEETICAETERTDZAMMEMLTWE. ZOFHEREEED
Moy, fExORBENFEERC L DBEREFOREN—BEIN LI/ TE. ZD
LD RFAEROFENS, R CTERICHEE 2,000 LU EOBERAENH DT =X 2L, £
D BELBITFEE 50 & & D720, BT VR EE RS ERL S5 Mk B 2 BRIR L
REEFE Tt CREYE - BEEDORESLICE Y BATS. PRk BIC OV T, FEEEICHERL
72 PCRICEDRIEERE (I ha  FU T - 16S UARY —.4 DNA 2MERY) 2FHETL, KHME
DNEFEERETHD Y = 2T /v IR E D 2 B (2 AR « 3 f2FH) I X OVE IR B2
RC, KETVT M7 VTIEBTH2EEANKFEEO L uy FHK R, ZOHETHE -
FERICFEIEENTEANERIELZ. 7T=VF X200 TCHE, BEOSFFRE CREMENHA S
P ENEBEOMBELER TS LT, ToFFREQOMFE XN ERESE. F22h
HOMIET TN AWT, MEEREICER UZTUERE S v hOREEZBRE L.

1. MR HBEOERE - FEERNEICET 2B
1-1. b w2 FH B CoRE

WAEDEEIZHBEHTES. £ITC, V=X
T R R OTEE (2 AR - 3 R
EEIGRR R L E T ARSIEE A SEE L,

A. BFZEER

7 x AT IR RO 2 fEERL L 3 fEK
BL0Y, RENBIE LB E OREERICHE
DD, (o TREDERZ THI L TIRES
$HETHITIE, NEQRRE & 725 B{EDR]
Bl (2 EAEL - 3FEEA) #ambZ ENEEL
B, ZOwH, BEBREOHRIN (AT
i) ZHZEMENZ, I b U7 - 16S
Y AN —. DNA O EES M fRess S, HigE
BIMRIT/RbNT&E., T ha v RFU T - 16S
U AR Y — 2 DNA O EFESIE, FBAEICRT
Bb ) —DODEERNEEEETH L ERHG

MR - WA DR ERICEIREM 2155729
DS A =— X7 (PwDTF2 I L T PwDTR3)
ZERL LT nested PCRIEIZHV, FEER] - B!
BRNCET D IEEERE L. AFEIRXZO
FER, BET 7 @7 7o mT5E
BEAFFEREO 07 FRHRBIZHEHATE
Lo ERET LTz,

B. WFEHE

AR o= MO a s F kR
ITHIC, KRBOFREET=28EL, KR
DAZENVH VT 0B LT, FIEIZHEWD A
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N A)TEDNAZRARL, “hiE:T v
TL— MZ, Fi%HEO 16S YR Y —25 DNA 12
NPT T =— T (T7-1 B &
O'SP6-1) THZiEZ PCRIGIBSH7. &
bAL7e PCR EEM DI EES & fRek L, FEEE
WAEB LS T4 ~— « X7 (PuDTF2 BL O
PwDTR3) DEEFIN, FDREOEISTEEN
TWAHADNEHER L. IO I <— -
~7 (PwDTF2 B X O'PwDIR3) W, b &
7 FRREBEDT T L— b NEFREY AL XD
HEREEMAS, (nested) PCRIEICLVELNS
MEFRFEL T2,

C. WFEHR

1) bosFRkmo16S YRy —ADNADIE
HAELF

AV REva FhEHRAZENLD U TH
SedDNAZT 7 L— MZ, T7-1 8 L USP6-1
C PCR 881 L 72 EEMIE, 795p Tho7-. 2D
BWERSNEFR L, RROFETEZY =X
T MR E (2 fEEER L O3 fERED
BILOERMEAORS| L B U=, DR
B, VIZUTF 40T oOmMER L S 70%
BEZEBE . LMLERS, YxzAT)L
< VR B3 K OVE IR A B & ORIk,
10bp PA LD EAE R U C BT B ECHIHE
WEbvo s FM%kHBEO 5 ABLONs Al

BEFToORH L. Zodiz, PwDTF2 B X
UNPwDTR3 DEIFIA, 1 HELHETAZ LR
<EENABEFTEMRE L.

2) PwDTF2 3 X Ot PwDTR3 % Fi\ 7= PCR

to s FRRBEDODINAZT T L—hE L
T, PwDTF2 38 L OV PwDTR3 % fH V>, PCR 18 L
7. TORER, THEY A X (464bp) - FIER
FIDOHEIREY B E LTz,

3) PCR-RFLP (&7 5 HllfREER DFEIR

7o ATV R EROBIBIHIE (2 fFK
B EH BT 3 fEER) ([ HRRERTIE, 16S
U AR Y — 2 RNA S&fmF DER 4y BECF (805bp) D
FTH, b 2@ETCEE 2. Thbb,
T7-1 3 LV SP6-1 THIME X H-7= PCR EEHI D
247 Z&H (LLF, Pw247 L FE) o QfF
KA A SRR 6) B XU Pwb62 DEE
QfEEE . C, 3E A T) OATHS. IE
FEEDKRRT, Pw247 fHTiZH 2 EEEBS| D
EZRBEFHL, LT D RO PCREY
DHEEIWrT HEEEZE L LT, SnaBl (V= AT
= R R - 2 RAL), BsDI (U = AT
o B R - 3 fE AR, Hhal (BTN H)
PEEELE. FI Tkl FRKBRIZONT
th, ZOBEMICH I KIRERERELLE D
A, ApeKl BMERIZ EA3 o7z,

3n 261 G

2n 261 TGCATTACGTACCGT :
: BsrDI (NN/CATTGC)
Pm 267 AAT-AG——CG-TA- :
Ph 272 G-T-A-G—-G-T—C :

SnaBI (TAC/GTA)

Hhal (CGC/G)
ApeKI (G/CTGC)

1l UxzRATAvUMkR (2 FR:2n), B 3 FHE : 3n), THM
W (Pm), tuZFhikE (Ph) @I k= RU T « 165 U AR Y — A DNA
DEEFF], 2="—P)b - FF 42— (TT-1 BLIOSP-6) T L HHIE
WD 241 % (Pw241) 76 255%F (Pw2s5) OB ERT. KEFIO TR
B4y R R D A TEEOHIREEE T v o F i R SED PCR EEW % 4058
L, ZREAEOERIZPCR-RELP XA THIZ &R L.

T DHIREESE TR v 7 F i R PCR
EMEALEB L 2 A, SnaBl, BsiD1, Hhal
TIEUIW &, ApeKI DA TFROY A X
(522 bp B LTV 273 bp) ITHIKT &L D Z &A%
RSN,

4) nested-PCR O¥EEt

PCR DHIFEMELE 2D b v 7 FHik R A &
EAH Y T HEED DNA ZFRKEE/KT 1,000 f£i2
ZHI L, nested-PCR CTREMEDRETZRAT-.
F3° T7-1 B LUV SP6-1 T PCR ¥EIE &2 A 7=
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ZDOEM A FAVT, PwDTF2 38 LT PwDTR3 I
X % nested-PCR HEIEZ A7, FDORERIZ E
ROKETOEA L FET, 1,000 FIZFHRL
72t o 7 FH% B o DNA 3B B b, TARY
A X (464 bp) - FAEEIF| D PCR EMINE LI
To. T2 OEWE RV ZHIREEESE ApeK] 12
L o0 s—%, FRICESAEELE.

D. &£
SEIORETORR, I ha> FU T - 163
U AR — 2 DNA OESZEFIN, b v s FHik
BEDOEE, BIOY = 2T < il e
B IR R B & OERNARD THE e~ ——
E7R BT ERHALNE 0T FT, BEEE
WA DEE LT T A ~<— X7 (PwDtF2
B L OPwDTR3) 2%, b v 7 Ffiilk B> PCR <2
nested PCRIZ{EFCTX, BB IIHEME
D DNA BEMENEE TH, EAEIEOHEE
ERREL T DI L BRER L.
Bx3EBO—BRLE LT, RESEHROR
REDS I LW ERERM B 28 & LT (Bl iEE
E SN BN, FREEBERTORESD DN
VXN, R HE BB O KRR E ORI
JELTWA. ZO X5 RERRRERIZIE, I
EJEHEEE U/ nested PCRIEDRHH L E 2 B
7.

E. &5

ta s FEBDOI b2 KU T - 165 U
AR — DNA DERELFIZ B HoMc Lz, BE
FEIBE LS T4 ~— X7 (PwDtF2 B
L O'PwDTR3) 73, nested PCRIEIC X BAHD
Hk - EERREEE LTEDTHI L 2
R~ LTz

F. REREfEbRIEH
2L

G. WFZE¥E
1. FRUHEE
1. Bl J& BRI X 2 EEEYRIYE 7.
I URRTAE (1) ik . BHERG#ES, 41(2),
FlRlH, 2013.

2. FRIER

1. Sugiyama, H. Current status of
paragonimiasis in Japan: Infections
associated with exotic dietary habits. The
7th seminar on food— and water—borne
parasitic zoonoses', Bangkok, December,
2012.

H S ERE DO HFE - BRI
B L OEAFERGLIZ L.

10, LA s ] o0 JE BRI A~
2

A. BFEER
PEEEEICHEEE L7z b FU 7 - 165 U
R — LDNA ZHERY & § D nested PCRIEZ,
MEZEFE L TEZ L, BB CRHEERE
PR HNT2 2 ¥ v~w— AN B BAEH]
DOREKBBEOREIZLHATE 200, WEERN
HIE AW RET 21T o 7.

B. B HE

FEBNT 28 3D 2 v »r~w— AFE M. 2010 4F
BIZKB L, UBITEARICHEE L CTEELT
WA, 2011 E T AENSMEZERL, &
BEEME R LIz, 2012 48 7 BICHE R
KENIREFREZ2 Lz, WX TAE
I FEICHEEE Q#) 28D, BWEKRKRET
ZEOBRIINBH SN, FREELZFSh
Fe. ZORIFEHEMEE L TREREDR
TE &R

C. WrgehktR

BRBELZHET A0, £T%EPD
HOR (32 @) ZEIE - FH L. HIIDKRE
S (CE®) %, BN 88um, E&IE5lun
Thote. BRBEHOMBEE, FREFDO HIF
BRESr (2718, 84%) TH-o7=. —H T,
F & A EDHRINTINT, IO RE 5 EE
IR DT, L LIBEORREFEL, X
Ry HmEN (28 {8, 88%) Tid, EZEIHIEIN
FRDIEEL, BRIMAEBIZ BT AIPOEX D
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2.5-3.8fBICEE 7=, ZELVWIEE, +42b
B 3.8 ELLEIX 218 (6%) ICBBE~7-. 23,
JEEDSEA A>TV 1@ (3% 72T
bote. UEORERNS, AEHOVEEAN H
BN, ZORE ENFFHEEBLIOY = 2
TR URRER (2 EEE) X0 LESICK
&<, L LESRTINZROREDORE - 48
EX Y= AT ~< URfRh (3EER) Xv
bz Lotz Z0OX ) e mIIORRERH K
o1k, RREORENEETH - 7.

T ZTHRIPE MR E S LT DNA 2% L,

T b= RYT - 165 VR Y — b DNA ZAER
\ZHEZE U7~ nested PCRIEZEM L, HEIERE
VB CHREREICHETAEmEEL Z i
L7, ZOREE, nested PCR T 464 bp D
BEDRE LN, BESERE L5,
A v NEr v 7 FilkBOiS & sEelc—8
L7c. BIZ PCR EEM % HIRRESSR ApeKI CTHLER
L7c&Z A, YA X (355 bp B LTUN152
bp) ZHIlT X7z,

D. B
AIEFDORBRGIRICE L CREICAER LS
Tl ZA, Sxre—2bRA%IE, %R
DGR L In DRKED I =4 )V R%E
FEMEL - RS TITEE LTV 2V ED
ZEThot., LMLARABRBEETIE, IH
BEOY v T ATTEE L, INEWEN DI
Bl 1 EREDEIAET, WKEDOH=%+%

MBI L TEALTW- DI Thotr.

P> TI ¥ rrv—TCt s FMlkhizmy L
THRBEL, 1FUEERB L THERTRIEL
EbDEEZ BN, :

S b RY T «16S UARY —.L DNA 4=
HJ& 95 nested PCRIEDS, b w2 FhfikHh
ThdEOHTFREICEHATHDZ &I, BE
WCRTE Gl Y-, FICEEERA B ~D RS & 7T
RETHDZ LD, ARFHILVHALNE 2o
7o BHFRETIE, EREROITRED S Fk hE
BEORRFEREOEKENELS Z E2RE0.
A ERET L7- nested PCRYESERE LT, 20
IO RBERICERAICSE U TWVWE N E X
TW5,

MEEEFE L TZ2 L, EHE CRHEMEE
ERRO LN ¥ r~v— ABMEOFFR B iE
FlOREKE BfEREE, I b KU T - 16S
VAR Y — 5 DNA ZAZRIZHEZE L7z nested
PCRIEZISAL, b us FHRHENERTH
LHZEEHLOMNILE.

F. EEEfAERER
2L

G. WrERE

1. FRICER

2L

2. FEEREE
2L

H A9 EERED HFE - BERI
FFB L O ERSrEBeLIc L.

2. T REOREZE X v FERIZ
T C o

A. FFSEEK

BN EOERDENETIIRD TR
7o, ZAUSERT D T =% R EFN,
T 2,000 FILL ERAT D LHEES N TN D,
BETET, TORBECERZ LI2ESNT,
TR AELHEESND. FLT, N
TICAEREEFCHICEAT 5 BAEBRHEH S0,
ZWREEIND (BT =YV FZE). —FHT
B7 =V RELRGEDNLTYH, BEPK
HENRWEFANRDHD. 20Xk D REEITE,
GIE MG R 2 FHES MBI 22 e & LT
FHRTIEROWNEEZ SN TN,

7 =% REORBMIEFER22ENEE L
T, T=VXADFE 3SR (ks HR) B
SEDOHUR & AV - micro-ELISA (BLF, ELISA)
73, BELEFOIUE (16%) 2Hhild s
FikE LTERSNTE . BIZBT7T =%

CRERIR L OVEIEEN T =Y ZEFI OB

WCIEEREDBDHD.
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ARFFETIE, BLISA RT3 R8T =
VX REOZWIEESLZBigE L, 1A/ 7
nv N7 ERIGH LB > b (B
T, ICT¥v b) 2/ERLT, ZORBEEHE
IZBHTE. ZOBRET, BEOSFFEE
WX VRREPHLNNISNEZE T =¥ X
FEQOBEMFELER LD T, MEEEIC/ER
Ltﬂ@ 2T O ICT v FERAWT, 20
ZWTRE I B RET LT,

B. Wf3EhHik
1) #EER BB X o R
m%m FAEGHYEICBNT, EEREIZ
PR ER LT =9 ZEFO BRIER
J:tﬁﬁu‘ ERBIERBENCRAVE (EF D. 2hb
DBREVENL, FREB L OMEERIZFTET
HE—EETOEREERE LY, 20114FE6 A (E
il 1) 26 2012 4 12 A (EHFI 9) £ TORIZ,
REEEZ T 2. BEIXEEMEOTBICEE
THEEZLNDD, BEAFRICEDL DM
IITRATHS. BRBEEMEOFERT, Ex
ﬁ%ﬁﬁ%ﬁ[%ﬂ%ﬁ@%ﬁ%éém B
LT, ABEE

2) BEMEIO S FFE
BERELIY DNA ZFREL, 2=—%
V7T A<— (NCbBLUINC2) Z#HWwTY
R Y —2 DNA D ITS fEig % iR S &, EHO
BoF z e LC, FIRAEE S FRE L.

3) FURORELFHT-72% v b OIER
WROfEAIETEA LItEEED X7 b
UGN, TV X2 (Anisakis
simplex sensu stricto M 3 #HAShh) ZHL
B U7, 1B b7z mARITIRE 4 R T,
TR ARG RPMI 1640 FCERE - K2 L (12

i, 37°C, 5%C0,) , LRI _E¥EZEIR
LU CHMWEEEE ESHE) & L. 2o

JRZ W, ICT %~ hNofESLE BLISAIZ &
DU OB EEITiR -7,

4) ELISA IZ &
i
Fak o ES BB A28 LT ELISA 21772\,

HFAMAIE & ICT % » hOFF

Wﬁ%MmLt(&th%ﬁ)lm%/
WCBL T, BRMES TRIG S ¥,
#/% FNRAZAD= bkl —AERIZ
HOHETA AR THEL, BEBEEY
ettt (L~ 0) MoaEgE (L1 8) @9
BRI, ZOHfE (0~8) THMIFE
DEHRE R RH L.

C. BrFEiER

1) B BREOSFRER R

JEG 1 R OYER 71X, K2k - @B2OoN
RERETHEPRH SN EESEHTHD.
FLS D TREFIE, T bEILVIEEER
(B - DELDE) 12k kR LA ESS
ThDH. NEEREORRE., EH 1~EH 8
HITE 1 EOREN, FMEH 9 1T 2
EpHRENBREINE. THAFFI0EDHR
KX FRIEDFESR, ¥ Anisakis simplex
sensu stricto &[EE SNz,

2) ELISA T X % Hufif oI E#E 5

%%MZ@#WM%HBAK;DMﬁLk
LA, WEREL0.005 225 0.656 £ TOE
ZRLE. (FED.

2) ICT v M X AP ORIER R
$%EZ®VAWiOWB7%FbtJm
¥ v FOREIE, ELISA OURSCE DfEME & B
<—EHL~E (F 1.

% 1. micro— ELISAEBJZUICTIZJ:%ET’:-H-#
ng%o)ﬂfﬂ/ﬁ %:h%

REG] Bt EFER EREE" EusA? 1cTY

1 HWERE 8|E  As 0005 O
2 ERE BRE As 0013 1
3 BE BRE  As 0089 1
4 HTE BRE A 0287 5
5 HBER BRE As 0038 1
6 KR BRE As 0489 6
7 BKE ®|E As 0525 7
8 B BRE As 0173 4
9 #E BRE  As 0.091 3

1) As: Anisakis simplex sensu stricto
2) WHE
3) LA FIEHBORIGEREERY.
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D. B
ABFFEOFER, ICT % v b DO U&IE ELISA
DFERE, ZOERANPEL —KTBHZ Lnsy
Dofe. LNHBEBRENT L1, ELISA O
WEE L ICT v F DL UL E S RV EER],
BXOINOR R LEVESFIL, LioEFEE
FlCTHoTz. BT =Y FREDEKIERDZ
BIZIE, B (BE) OfBEFNRmENR
ELBEETDLOEHIVRENTE -, fE
LT =YX RIELE LT, BECELLDOE
B2Th5D. ULMLUES 71X, ZOFEHTIEHN
BHTERWVEFIThRVNEEZ b,
WEE, B7 =9 % AER L OWELEN
7 =YX RAEREOMBEE FIZANT, ICT
X v FOZERITHMEE FEICED W EE X
T3, ~

E. &

T =YX AWMK (4 simplex sensu
stricto) D ESHURZAWTIER L7 ICT
v MIBELT, T2V REBEOMESE
RAWTEDORIGHEZ#EET L, ELISAIC XV,
bR LEZE DA, mEITIRL —
HTHIENohoT.

F. fEEEfEbRfE® 2L
G. WsE¥ER 7L

H. SnpOBAPEHE D HIFE « BERIRT
BB X OERFERGHICR L,
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WA R DTUTIZCE T 5 —F&=R
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EERL | AXFA MG | EBEEREKD | B E 4 |HERE4 | B | HESE R
mEE4L
EEE _HBIE HEBERB I OEHERE -H|IL B Y U HLEHRR ER 2012 362-367. 383-
{%ﬁéiﬁﬁ%ﬁﬁig U—'%% E%%—é'ﬁ&:‘? 388. 394-405
H, B4E ZH, 56 >
ERA
FEER (0. IRBHREAR 5AMBE. INEREIA FIF XU I AER 2012 106-116
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Multisite Performance Evaluation of an Enzyme-Linked
Immunosorbent Assay for Detection of Giardia, Cryptosporidium, and
Entamoeba histolytica Antigens in Human Stool

Nathaniel C. V. Christy,* Janice D. Hencke,” Aleyla Escueta-De Cadiz, Forida Nazib,” Heidrun von Thien,® Kenji Yagita, Segni Ligaba,®
Rashidul Haque,® Tomoyoshi Nozaki,*' Egbert Tannich,® Joel F. Herbein,® and William A. Petri, Jr.?

Division of Infectious Diseases and international Health, University of Virginia School of Medicine, Charlottesville, Virginia, USA%; TechLab Inc,, Blacksburg, Virginia, USA®;
Departrent of Parasitology, National Institute of Infectious Diseases, Shinjuku-ku, Tokyo, Japan; International Center for Diarrhoeal Disease Research, Bangladesh, Dhaka,
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A novel fecal antigen detection assay for fresh and frozen human samples that detects but does not differentiate Giardia spp,
Cryptosporidium spp, and Entamoeba histolytica, the Tri-Combo parasite screen, was compared to three established enzyme-
linked immunosorbent assays (ELISAs) at three international sites. It exhibited 97.9% sensitivity and 97.0% specificity, with pos-
itive and negative predictive values of 93.4% and 99.1%, respectively. The Tri-Combo test proved a reliable means to limit the

use of individual parasite ELISAs to positive samples.

ile death from diarrheal infections has decreased, levels of
morbidity have not declined in comparison to historical
levels and thus remain a significant health problem, especially in
the developing world (7, 11). Three of the most common causes of
protozoan-associated diarrheal infections are Giardia spp., Cryp-
tosporidium spp., and Entamoeba histolytica (16). All three of these
parasites are transmitted via a classical fecal-oral cycle (1). Cryp-
tosporidium spp. are common throughout both the developed and
developing world and can cause persistent diarrhea in HIV-in-
fected individuals (2, 12, 19). Control of this organism can prove
difficult due to its resistance to standard disinfection methods
(e.g., chlorination of water sources) (3). E. histolytica is a single-
cell ameba that is the cause of amebiasis (20). Clinical manifesta-
tions include diarrhea, dysentery, toxic megacolon, and liver ab-
scess (5). The incidence of disease due to Cryptosporidium spp.
and E. histolytica, and possibly Giardia spp.,is increased with mal-
nutrition (13, 14). Repeated infections are common and can cause
developmental delay in children (6, 15). Because treatment regi-
mens for these infections are available, there is a need for rapid and
cost-effective diagnostic screening methods (8, 10, 16, 17). -
The Tri-Combo parasite screen test (TechLab, Blacksburg,

VA), intended for clearance by the U.S. Food and Drug Adrmms—‘

tration (FDA), is an enzyme-linked immunosorbent assay devel-
oped to simultaneously detect Giardia spp., Cryptosporidiim spp.,
and E. histolytica antigens in human fecal specimens. The micro-
titer plate format allows the rapid screening of large numbers of
clinical specimens. Similar to other immunoassay‘type tests for
these three parasites, the Tri-Combo test is not designed for use
with fixed fecal specimens. When a clinical sample is positive by
the Tri-Combo test, additional testing for the presence of Giardia
spp., Cryptosporidium spp.,-and/or E. histolytica parasites is indi-
cated, as the test does not distinguish between these parasites.

A panel of 618 diarrheal and nondiarrheal human fecal speci-
mens from male and female subjects aged 4 months to 89 years
were tested with the Tri-Combo test at three international sites: 87
clinical samples at the National Institute for Infectious Disease
(NIID) in Tokyo, Japan; 297 clinical samples at the International
Center for Diarrheal Disease Research, Bangladesh (ICDDR,B), in

1762 jcm.asm.org

Dhaka, Bangladesh; and 234 clinical samples at the Bernard Nocht
Institute for Tropical Medicine (BNI) in Hamburg, Germany. All
samples were tested with the FDA-approved individual Giardia II,
Cryptosporidium 11, and E. Histolytica II ELISAs (TechLab,
Blacksburg, VA) as reference standards for the detection of each
parasite. Samples for which the results differed between the Tri-
Combo and the reference tests were reanalyzed with all tests, and if
the final results still differed, the sample was recorded as a discrep-
ant sample. Clinical samples that were positive in both the Tri-
Combo and the corresponding reference standard test were
scored as positive for parasite antigen. Samples discrepantly pos-
itive and negative on the Tri- Combo test versus the reference tests
were considered false positives and false negatives, respectively.

The Tri-Combo parasite screen was performed following the
manufacturer’s directions. All incubations were performed on the
benchtop, and the results were ‘analyzed on an ELISA-format
spectrophotometer with the spectrophotometer absorbance set to
read at 450 nm. The individual Giardia II, Cryptosporidium II,
and E. Histolytica Il tests were perfmmed accordmg to established
protocols.

For the combined panel of samples tested at all three sites, the

Tri-Combo test had a sensitivity of 97. 9%, specificity of 97.0%,

positive predictive value of 93.4%, and negative predictive value of
99.1% (Table 1). One hundred ninety-six samples were positive in
the Tri-Combo test. According to the reference tests, the distribu-
tion of positive samples by organism was similar at the various
sites; most samples were positive for Giardia spp. At the Tokyo
site, 8 samples were Giardia positive, 4 were Cryptosporidium pos-
itive, and 3 were E. histolytica positive. At the Dhaka site, 68 sam-
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