3) y7HELDER
VT NavE s b RORBEREE 7T FIE L OBRERE L (5T FRECET 57
Vir— MERDOBEMIT 29 2— U8R (5) BR) ,

OEBTOFHEVEL VXD T YRWELTHAVN LV X7—R &3 4y AURICKBRT L &
WS 3 BDFEBRE T T FEIT DTV EAEEESEF o TN oL AICHARTT
DU bFA—/NEEE, HEEHEEDISEN

ARV Z 7 PLURXBRRIFI VAT OERNLREESRE LTUTO 3 RE2FF T
D (ARaZ7 b Ly ABER—L-3— (http://www. clgakkai. jp/) £ Y) .
QLU AEWMVEHS>RNILTFIRE2ABTHEI Z L
@ TV ETH L
OL U Ar—RF1L.6~3 7y AL—EFHFLVLO LT HZ &
VIRATTEITIETOINDG 3 ROBEBRETFSTWENEINET A M T A=
BHREROHBERHEOBGRERNZE A INLD 3 ROERRETEST>Tr 7 51T
STWEAL 3 ANThAS L3 AR TETFo TP ARKRTT Y b7 A
—/\EGe MEREEE IR (M 14) . MERb D RWERRAR LN (B156) |
—HFTC . INODEBAREFATITTE2To TN EDR DL LT T I b T A—30ME
BRHEINEZADWEZENE, ELWHETT TEITATORODARNWS, & LI, #
RAFBOSTREITRINL OMEME FEIBRETETWRWITREER D o 72,

H14. y7HEELVCADBEEIRE ‘ , B15. #7HELHMER
10
FHYRFA—AFpE g E ol X,y B
5 10 %
5 x KRG
R e g 107 Nl
® x ¥ xX
6 w0 ' %:x Z X x
IR AR 2 % RS S
eI 0T ORI NI SN I3
' 0 10 10° 10° 107 10°
0 50 100
%) HMEH (cfu/ml)
O3BFFoTCHTFTEToZA (n=32) O IFHEFHTHT7ETo>FZA (n=32)

WIREFo RS TETDEM LA (1=353) 1 IREFIRTTEMHLM oA (n=353)

QEELKFZ2 A TOHEBRICIXEZBETDOCTYRVCHAT ERRAEN RN THVET
A—NERETLHEOHICITHEHOEHICHAIDOLTCTYRVNEETHD

THY NT A=/ NGERPHERINTZ 404D 55 5 LHPEBILKERSY A TOHEEREHEH
LTWzds, 5 ARWTNbLEHNRZTVENETo TR, 9634 NEFEALL
eholzl L 14 T&{ Lghoiz) EoRIZEE 7,

WEELKEY A TOHBREZERL TN 37T &) &F%24TH, 2TV %E IE
AL7) EBR=DITHTN.2 %THY, ZTHENWE NFEAE LRI HLL
X T2 Ldol] LEZIAN46.0 %, [ZTVHRWAEDOS 7T AGZERL TV
THZTOHENE Lol AN 18.9 %W iz (H16) ,
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BAR=YS 7 b AR HEROBBEIC» DL PUT I TN EITH L o Hs
LTV R GRET I b T A=+ 2 HBEDROT 2 FTF R bbb Uiz i@igbk
Nt ¥ 4 gk
REAT D284/ (No. 9, 10) FWFhb, BEE (& B16. c4YhknnEE
HRD AT DRV ETDEORNEIH o708, BIEAT  (@msibkis 4 TEBELT M= 37 2)

2T VEWETEEND EDOERFIIR - T, CFYRWFE

BELLASR S A 7 DHBANT WPS 1t Tr > | PTTARE | @fw@
T A= B EESRBEN o ({5) . T 18.9% B2~3E
VT A=REBRET B EOIITEESOWEENERS 10. 8%
F TR+ TH Y BRI OS2 30 1k B U Ees e
WEGAT I L PEETHS EEL bR, -~ liﬁfov_%&f

QZFHDFRNOCTYRWETOAN LY, LY Rr—REXBLAVEE, Bt
BRTTT7ELTVBANE DS
TTRIOFWENNZOWTIR, BERABRTEENEZ LTWBAIZ34.5 % THY ., FEW%
FENIIT> TRV, HLIRAS LTWARWAR SERES HHTwvWe (J17) , -,
TTDENCONWTIE, [BAITH-TWh) ANFIEEOKEHTHY . NEEAL LAV
M2 LAV EBXTAREDLETI12.2 %W (”18) , &2 b Ly B EMAJER
BIEDEERERER ®OILDE, a7 bV X —ARTH Y b7 A —TER S
NTOIFEGID VD L R —2 %35 AURNZ ISR LTS ARSEITHY N1
EAEZBET) TR LEXTAN10.7 %z (®19) , 77 HSORMT
ECMEITIIERALEN TR SN T2, M 18T RAXEEEFA TRV HLL
B NEEAEFoTNRN] EOFETHY, A—H—{lIBHEETZELWL L X7 7DF
EPEREMCREIN TORWEEEELSH -2 (K 20)

E17. F7HIDOFEL B18. CTYEKLDERE

FkET

FDih
é{ﬁf 315
FEAEET g

B19. LYXr—RZTBOEE H20. RAXEBEICRBICE-ZRAAEET D

ESE3: Jea ) 0t AMIXEEZ
, BATLEL

DA% o
13.5%

EEAEFDT
fﬁ B 3 1%

FIEF o1
75. 3%

64 A LN
&, 16.9%

LR E

2. 6% 16
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@HEHNIVE I FLURERICEIAFELHIDED FSTLEREBR LTV EHMICE
BEEZHTOVEVANREN o

FAEHRE L3850 . avF 7 PLUXBEALTCWTEORFREL Lotz
DD D APEEDOEEIT49. 1 % (1894) W= (K 21) B U7 fEiRix, B (31. 9 %,
123 4) | Fifl (26.8 %, 103 %) AEhofz (K 22) . THY T A— V5L
NIA0BDIHbad 7 hv U AEBER LT TEORTFREL Ro b B8bd L%
AL 55.0 % (224) . MEPBRHEENE 230409 LEDOTFNEL kot 2 b B3H 5
A2 46.9 % (1084) ThHH, Lo ADOHEEPHEREINIAOEHREIRRTIXBEO b
STNELEL TR T,

—5. 3 7 A 1 B EOBEETCESRELZZ L TV D ATEMED 38.4 % (148 4)
Thy (K23) . EFREL IFLALZTRV] | [2ZTRWN] EVWI AL 12.5 %
(48 4) Wiz,

v H s kL AR AEREO SERER R LS L a0 H s hLY RERIRE S
FIERYYE CARRIBREZE LEEEMAOKN 3 EINEHREZIELAEHINIETLLIZTT
WAootz B0 Eh  ENETY T hard s LU RERE RS L LERE I,
3 AZECIRBEMEICLIZENRELZRTHLICEVary s P LU XIC L BIR
BEERBEENMET LA LBREINTRBY ., EURESZOEEMEM GRS g #30
LAL, AT A FORRNG, FRFOEHREICHTIERIDZVEL BV LiHn

27,
(1 30) AHZTH, &HE EVWRTY 7 a7 VU AOENMRBREOLESE. AERaL 47 ML Xgesk
43 : 142-145, 2001

K21, av22 b XEERALTLT H22. BEER EHEE)
RENEL B LR B DD R
%l
ERY T
Bz
C OREAHB
E ot BEN B0
o EIFALY | BT B DD
50. 9% SEABD BNET
49.1%
0 50 100 150
A (R

2y O

4.7%
FEAERITT
1.8%
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7. HEE~ODTFT FIRM4R
(1) STYEVETLLEVEHSRIOEENRETTETHY M T A—NERRITEET S

EIFTERL, HBROEHISHIIDET, ABTOFEVNVLLUADCT Y% NEER
TV, LYRAT—REZEHMICTBTIHE, ELWHEATYZ7EA5E512LES

TAYNT A—NBREEBREIIa LV Z 7 P REREICSVEERERTH S,

S|, 2BERZMEIATOY T barvd s b LU RERERRSICL Y AOEERE S
BLLZ A EHEOMBNCT AV b7 A= NBRPRER SN, ¥, Y7 hav s
7 bV ZXREEROT I T A= T AEBEPRERNE A THL MT A—
NIERTDHBIRIISNANFN— RV Y a—2 3 L0 biliE{bARPRE Rya—§
EHWIEEROTBEP o120y, BRAOHEEBEDROLTIET IV M7 AR mRl0iEE
TAHIELEETERNWI R ghol,

Fl, ARTOFED., LU XDITVHRVER L Xy — 2D EHHIRHEY LT3 &
BIELZADHFIZOT I b T A—/NERBHERSNIANEB Y ELWHFETI T EHEND
ENTETORVWAEEN D 122 b, AT IHEBF ORI b LT, OFEME
W T HEORERRT, OREFIIFORER<EY, @ TCL U X0ERR 23
VWL, E<IRT. QLU A7 —A 3> TELLELOIRHE LWEEZ AL TES . ©L
YRy AEH R TR AT, . BAOFTEELLTILSICLL S,

(2) ERMICEMEQOVIERBETREZZ T, HEL O XDRKEEFI v ILTELS &

S512L&S

AT APNTHRENRL LIEAD) B3y AICIEN EOEE TEHRREL ST TV 04
R CTH oI,

V7 bharEs b XR#EL CERARBRPBRWED BEMREZ - TWAE I LICEMNx I
<K BB A 2 EDBERIEREZ R CRIIBEERBEL LTV B r—2ARE N L
Shd, EEZERCTWARITS, BREEMEDO W5 EFKEE T3, AICIEIRERZ ST,
HELUAOREEZHRELTLLI X2 LES,

8. XF~DEZ
(1) Y2raVB 9 Lo AAHBRZOLDDTH Y T A =Nz T B ESHERIZBREMN

HEEEZONDCEND, BRICTHY MFA—NAEBEFEES CEOOIERES
TEMESTSLIBLT D, Ffz, FHY FFPA—NBREICEHDECT YRV OAELH
ENEEMLIVILSURSOMRERHT HESELT R

TR RT A—NGERIHEREEN BB OABRB THY | BEDE~90 %LV
TharvE s LU RERERED DL SNRB,

AE, 2BRZHBEIATOY 7 vary s N LU REREERBITI LY XOEEREY
BELZEZA, 2EORKIBNCT v b7 A—NBEEPHER SN, £/-, Y7 hav iy
M ZREBRIOT v M T AN T A EBEDRETFNL L 25, WEROMESE
DHTET I bTA—REREWHEHET DI LI TERVI LS hoTs,
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Y7 harvg s sy XHABEES. BICMPSIE., HEROBEBEDROATIET I FT A
—NREERIEETEP. ZTTVRVEDS T IR L IEBEDROBENBETHD Z L%,
THY BT A= ARERRELZH SO OEERERTZITY L HBELET 5,

FLITVHRVE LTS EEIELEADFICL T Iy b7 A= NEREBHERS LA
BN Z OB CHBIRICERL NI DD, TH Y T A—BREICHD D
TOHERNDOFESHEFEOFEDIRSTOEBENREZ I b EI® 5 L) REEKSDHEED
BEt2EET 5,

(2) ZEABICHL, aV3 I FLUORAOBENLERSEOHRE - BREZSOICBETSLSE
295

ASEIFAERGE L U385 RMIENCT H v b T A= NBRBRHR LN, o, 65151
MEARE SRz, —F. FTROFRNRL VXD ZT VY, L Xy — 2O EH 72
IR LBV R THET ALY L ADTT #iTo TRV ANZ LY XOFARE L E
VMERIA S BT,

EREDELVERFE - r 7 2 ETT5 L9, BRORTOEERE, MRE(TD
rH5ELET 2,

Fh,.ZTDHENELTVWAREEZLEZADFIZL T A N T A—NEEPERINTZA
BB, ELWHETITOEVWRTE TRV ARWBREERH -T2 &b, ThY
RT7 A—RERETD2ODZTVHEVOFEZOWTHRE L, #E8RFEEEREICHE
BRTDHIHIELT D,

9. TH~DEH
(1) Y2 bra B3O FLOXREBRIZFOIDODT HY b7 A—NIZRT B HEHRIIBERN

HEEEZONDCEND, BRICZAV P A—NBEREEZHCLOHOIERER
TEMESEDIESBELET S, £, PHYRPA—NREICEDLE T YRDDAZER
FHhHUEFTA=RNCHT HHBVDRORBAEZFICTOVWTEMRICL SR #MHBT H &
2EEYD

TAY ST A= AREEAEITEEN SEEEOABREBATHY . BEDIE~90 %ItV
Zharygs b RERERLEDDEEND,

A, 2BERMBE A TDY 7 hav gy b RERE LR BRIV XORARESH
BELEZEZA, 2BOKIENCT I M7 A= NBRMER SN, £k, Y7 havis
MU AREFEROT B M7 A—NICHTHHEEDRERANL L 2 A HEROHEDE
DHBTIETHY bT A—NE BTS2 LRTERNT LRt

VT havEs b Ly XAHER. BIOPSIE, WEROMEEDRET TET AL LT A
—NREERICHEHETET, ZTVRVWEDS TILEIHEEDROMRIBETHD I L5,
THhy N7 A—NBERAELZBSEOOEERERTAMES Y LHYEET S,

. ARTOFED, 2T VHRVRRL VX7 — 2D FEHNTE T N TTo TS &
EZELIEADHFIZ ST Y b T A= /NERBFER SN ANWZ b, LY X r—2R{5
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ROEERETETLLE LB THV M A—NRECED R TVHRVCOFERCRT I
ET A=A D EBEDROBRBSFEZ I >WTEMRIC L 282 HET 5 L Y858
ERAE

(2) ERFICHL, a8 LV ADBEYLERTEDEE - ERESLIBETILSE
BiRUER~DIEEFETET 3
AE, ARG L L385& FHRGEINLMES &SN, Y7 harva s ML U XERE .
DFFL EIRAERDRETL U XEZERTETWRWI ERShot, —F, ¥ THIOE
TR L ZDZF YN, Lo Xy — A OERR A S s FiEcar 2 by
ADT 2T > TWRW ATV ZOGFARE L BVEEA B Sz, EHAZENE LWER
HE - r 7 HERETTHL9, BEMICL2EBRELBE ST 2 LECEROET P HET
BEOERBEEEDT 5, £, EHREOZBICSVT bERZ I BERETS &
SERBELELET D,

[T 5E]
HEET HEEFERE wHHh=
—MRFEEEAN ARz Z 7 P L XS

[fERiRALE]
BEAFGEE BEERLR TExEH
EEFEHE EFERLR FEEER
BAR=2Z7 b X8R
#HHEEA BARBES
MEEN  ARBRR 2R

N i A= Pl v
& T A MER - 042-758-3165
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10. TAMA %
AKFAMIBARIVZ I MLy XL 0RFEIFERICE Y EiE L7, S OEBREE X

RTDOBYTHD,

£7. TRAMEERUEHHRS

7- A FIEE 7 2 b EfaikRa
OYzZbavd s bV ARABEREIOT B b T A= NS T AERSE | AoV X7 b L XA
BEmEIY EERARE#—
X . T b T A EERR) ERAEE#—
@7 k= ?;;f;ﬂ% TH T A= (UFNVEALPRIE) | BAa 27 L X%E
T ERATE 5 —
T HEECET AT o — MNRE EREFEE ¥ —

(1) VI bava o bLOXREBRIOT A b7 A—RIZHT 5 HBHR
REIA A Z7 DL U RRENER LT,
1) PHAVRTPA—=RIZHT HHBHROTR b &2
O3 173
RERBEMRIT. Acanthamoeba castellani (ATCC50514) Z AV 7=, SREFMARIT PYG 85l (ATCC
medium 712) Z MV, 256 CTHEE L/, VA M, REEFEOEME 2 MukEh (Neff’ s
constant—pH encystment medium; Neff, et al., 1964) (ZAZHAL . 25 CC2HMBEL T
VA MEEET,

QB A%

i) AR LB IIV A 275 2 anbEI L, EO4HE (800 rpm, 10 min) 4.
1/4 U VA TREE (5X10° /ml) Lz, 7 & M xb8EaH[ @2 |z 7 A — Bk % 1/100
Bz (5x10* /ml) | 25 CT0 @™ 2, 4, 8, 24 BFEIEHE L7z,

i) SR ORBIE (G L XEEX) & Dey-Engley Neutralizing Broth (Sigma, St.Louis,
MO) 3 % |9 OEIGTRFIL, S E, S OICPYGEHT 10 FREFRL, 7
A—NDREIBE & 5X10° T3 | 5x10%, 5X10', 5X10%ml& L=, ZHLFNOFR
&% 96 FARRRIER L — b 4 ])IZ, &JT200 pl o AN, 26 CTHEELL,

i) EFAAIT 1AM, VA MI 2 BEESE L. 7 A— "OBWEOHEL M T TR LT,
BREOERD bl ROEAEEEF U, Spearman—Karberit #38 (4 BF)) o TTF A—1D
EEMAHE L, ZORR»blog reduction (7 A— "2 flogd ERAZ ENT
Elh) BRD,

(£ 81) B%& 3wk : Neff, R. J., S. A Ray, W. F. Benton, and M. Wilborn. : Induction of synchronous encystment
(differentiation) in Acanthamoeba sp. Methods in Cell Physiol. 1 :55-83, 1964

(£32) A MHBEROS b, BBILAZEF A TRURE Fra— 2 FleonTL, 7 A=, BEROBE
MERFCFMEXIIAET  AZICX 2T ML, 2BHUELEORBRET 7. 0B (= bu—
N ORRIZIE, HOrUHPMENIHET 4 A7 FAVWTRERESELEEAVE, AET 1 2252 H

WABAIL W TIREROESBE AV,
(#F33) 08FR (mv h—i) TR, 7 A—/, EEHEEIR,. Dey-Engley Neutralizing Broth #F#FIZIEFIL

ELoEEBICAVWE,
(¥ 34) Dey~Engley Neutralizing Broth (FFHE) :PIMB 24 2oL LTHRY IN—F+% 0.5 %Etr,
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(#E35) 5X103/mlOTITIL, 7 A —/ OO @, PYCHEHH 80 wlinz /e,
(¥ 36) Spearman-KarbersX : log, (EHAEFE) =x,—d/2+dX E (r/n,)
Xg 1 logyy (2 TORTHIENEYD b BIEFREE DN
d: log,, (FHREBAE) ; ZZClid=1
v EERER THERRDONLZAOH, 2TORTHEERRD b BEFREMELi=0 L35,
HERREMOROBE ; = 2 T, =4
2) LYRTr—RITHEFIZIFRLTHEALEBEONBHE
RBREIRIZT U b7 A= "AEREBE &0 S8 LB SEER GEmER) 2V, 3
BREKZ MO HBMERRERIEHC 4 BREEL, V2 MY vy FAREBIC L, 08K
ZRBLE 10° /mlDWEITRD L HICABAEKICEB L bO2REBREKE LT, AR
BT L TT A MRREEHTE 9 OBIBICRD XS ICRE L. 24 =B THE LT,
24 Brffi#%. LFUIRGIR0.05 ml 2ME BB ESREREMICER L, 7 A — B0 L E
BN BRI,

1}

(2) Y7 brarvia s Lo XOWBERRBRE
1) LY XDER
Lo RBEIN OB AEE, BREFEE F—R—b_— 2 L CHEE -, 2 BESHY -
hal &7 b XeEBRBYOFIET2HEMERL, EASEKBIZL U AR Lk, &
BEBYDT T E2Tol, FT &fTolkth, avF 7 FL U RO 7T REBA- - £ E 0k
BOV Ry — 2R MEECTEIR L, BHER A OF 7 THOBREITARE CRE L1z
(B24) , Lo XOENLZ 20094 6 A~9 BIZEM L7,

H24. LOXAERETHFN (RHES L TYESHERT IED)

EASKAOK 2 .
;] L B g i
£ v i i
;) X > ﬁ > E » &
Y 2 5EmE % ZRAYDBHTRE - | RBRE | T
, D A .
% s r n %
A k2 7 % 1t

2) PAYRT A—i
OEERR
Ly R TRERASTE VYR —R% 75 v va 35 —CH5ciBl L r— 2R
DT RGEER U, @RSO77HGEZEDETIREE L=,
A= b7 V—THEE L EKBE & 280 U7 o —BREH G20 RO
RET A0 VL ERM (BRI KL X =2 BEI L7 7 B 50 pl % i

TL. 27T CT2HEMEE L, AEEMETEEL, TA—OHELHR L,
(A 37) L-BBER X v #5T L7, NBRC-3301 BE% A L=,

@UYFINA A LPR (& BERAER
HEIAARD L7 L XEESRER L,
Template DNA{Z, T®=F—XVEN L2y &2 b L2 XRLER 200 plic, QIAamp DNA
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Mini kit %77 >) ZRAVWCHRE L, HEMHIC 50 pnl OFRFRK CHEE Lz, TagMan Probe
B X OPrimer O EHICHER E® |2 B3V THTVY, TagMan Probeld 5° -FAM, 3’ -BHQ-1 T
&6 L7z, RT-PCR{X, Quantict Probe PCR (BR¥7 7)) Z#MAWT, UUTOE&HGTIT- 1,
R IILighteyeler 1.5 (ST300) (v =z « FAT T AT 4 w7 A 2HAVWE, FKIGE
MARROBISSEELLTO®Y (&8, 9) ,

(#F 38) Delphine Riviere, Florence Menard Szczebara, Jean-Marc Berjeaud, Jacques Frere, Yann Hechard :
Development of real-time PCR assay for quantification of Acanthamoeba trophozoites and cysts, J.
Microbiol. Methods. 64 :78-83, 2006

#8. RIGHEMA (20 ulF)

i 5 =B
2XQuantiTect Probe Master Mix 10 pl
Primer TagAcFl (10 pM) 1 pl
Primer TagAcRl (10 pM) I pul
Probe TacAcPl (10 uM) 0.4 pl
Template DNA 6 pl

RNase free water 1.6pul

®9. REH

AT T BRI () | IBE (C) | 9V 7EE C/B) | 3 A 78k
PCR MIHATEHE(L 15 95 20 —
N 0 95 20 50
Fe=—V 7/ oy A5 ar| 0.5 60 20
3) MM
O E #

ENR U724 7 B L mliCSCOLP Y 4 3 3 Oml 2 M 2 72 b D A EERIK & LTz, BEER
BHOEBEAFRFIZEY . 2 MY 7 4V LEMFSHEERERACT L— b (FEA Y —T A
) ZRAWVWCHERAZAIE U (ERERE ;3511 C, KSR . 482 8FR) .

OrmHE
OOBEFEFRIR» DB EARFIZ(ED | NAC BREH CRPMEZEMR) (28 L THEEZHA~

7r (FEEBIREE 351 °C. B3R . 482 FFFD)

QKX HE # ,
DOOEREEE»OHEBERRIEED . XY 7 4 VLB E coli R OKRIGEERIEH EC
Fr— 2RV, KIFEROAELZF EFIBE 351 °C, R« 2412 KR

4) 7 AEZICETS7 U r— FRE
Uy REIRDBAIECS L, TBEOa 27 ML RS T HEECET LT v — MR
FERECEM LT, 7T — MRV XEIEIE, B U,
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1. & H
(1) VI ravsa s bLoXHHESHICR L BNS
1) TY2raris rLYXRUVYI FaVE Y FLUXREERIONE (BA) REHHE
ICERLUBRTREEMOBIRNFICONTI  (—EHE)
CPRR 11 4F 3 A 31 A ERES 645 &)
O LEHBAINELE (A) ARHRFEOTHK CHFHICE LR TR EEBORHEICONT -
AGBHRRICER LI R EEEHT DV T, WﬁSMﬁMﬂ%B%%%ﬂm%EE%%
BRE@EM [EEHSGEORE ITHAOKRHRFICE LIRATRXEBHIC>0NT) 12
LD1EM, RISRTEREZRMATHZ 8, (HR)
[V bharas Lo Xl oBaEIZET 28]
TN=FTROITN—TNPLENEN—RDO L X2 @R L. LT OGR4 56t
THI &,
C HESRICET 5 &R
AR TR L 2% L 5 2B EME. Bf. VA NVARVT A — 2wt 2508
BT DR, 2l MIER CEEICK$ 23 BRI, International Organization for
Standardization #4770 TManuscript for ISO/EDIS 14729, Ophthalmic optics-
Contact lens care products—Microbiological requirements and test methods for
products and regimens for hygienic management of contact lens, 2001) @3
tdU. S Food and Drug Administration?37r LTV 3% [Guidance for ndustry:Premarket

notification (510(k)) guidance document for contact lens care products. | &

OCHERLL CERT S T L,

(7 39) RBREEIL 3 MEOMBE (Pseudononas aeruginosa, Staphylococcus aureus, Serratia marcescens)
& 2TBOEHE (Candida albicans, Fusarium solani) ,

(& 40) BRI 3TEBMOME (Pseudomonas aeruginosa, Staphylococcus aureus. Escherichia coli) & .
2EROHEE (Candids albicans. Aspergillus niger) .

2) Ty2rava ) bLoXRHBHOEENRICHEIEERRISONT] (—HikE
(PR 154 7 A 2 BRRFEFRE 0702006 &)
L JEEN=Vi
ﬁELﬂK%éntﬁﬁﬁ%Kﬁmuhﬁ%%imLt52?%*%%:omfwﬁ%%
1752 &, 28, ABHBERORMELNIB O TEICEEBMIC L VTR LRk
%ﬁ%%MLt%A?&oT% HEME LTORSMEFRRT L L,
DHE MEASPRPBENCTVEREICE W TIEE 7 3 U EOBEHOB M, HE%Y
%mﬁﬂk<m%ﬁk%ofmmy1u¢w%ﬁ@mwmﬁnéné &,
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(2) avE 7 LU XABEARBRELERERKRLY 0
BARaE7 b AR BARRBEEFSNERTERLIza2 47 b Lo XEE
AFRAE 2ERER R GRHRE) oIEZ E L O,
( RE xS 2E 224 filizk
A By L XERBRRE LB Z SN A ABRTSE CABRIATR 2 E L 7 E
{ REHM  ER 19F 4 A~FERL 204 8 A H
fE 5 3 233 80 (B34 129 fil. etk 104 )
\ £ o 9~90 5% (T 28 5%)

1) BRE
FREHOBIRREEREE 1012, DEESEERER LWIORT, TH Y M7 A—N38BIE
BREEH D VIIDBERSERIC L D 55 61 (24 %) ORI TWD,

#&10. FHBRGHER (181 4))

kil THy DT A 75 NBEERE| 7 7 ABYERE| 7 7 ABRVEERE | 7 T ARRIIRE | R
AR 40 14 13 4 25 1
AR 0 2 1 0 1 0
U5 0 1 0 0 4 0
ay gy LA 5 2 0 1 3 0
Lo R — 2, 7 8 6 4 22 2
ZOfh 0 0 0 0 0 0

F1 1. SEEEGR 218 HIEME, MAEMLBRHShI-DIE 144 6] (66 %) )

Al TR T A= | AT R OB R RO 2V 07U oL BIBE | 55T | Tolhe 75 NEMESE 7 A0
AR 32 3 4 6 47 3 4 0
R 0 1 2 4 1 1 0 0
HRNE 0 0 1 1 1 0 0
=N AN 0 2 2 1 8 2 6 0
Ly R y— R 17 1 2 4 26 12 21 I
ZOih 1 0 1 0 2 0 0 0

2) FRALTLWELOXRVHER
FEAL WL X, 28R 7 hav 27 L X0 127 6] (54.5 %) T
WA HEO T (X 25), 72 FH L O EBER SUIRFEIRIZ MPS 28 126 1] (54. 1 %)

TR EEED TV (K26) ,

BM25. FALTWLYX - K26 FRALTHLHESH
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ARTICLE INFO ABSTRACT

Recent increasing number of travelers, immigrants and foreign workers from schistosomiasis endemic
area has thus resulted in the importation of schistosomiasis to non-endemic countries. To avoid ova-
induced pathogenicity, sensitive and specific diagnostic means at an early stage of infection are therefore
crucial. In this study, we developed polymerase chain reaction (PCR) primers specific for human schisto-
some species. The PCR products were obtained in a species-specific manner (479 bp, Schistosoma man-
soni; 365 bp, S. haematobium; 614 bp, S. japonicum; 303 bp, S. mekongi) and were detectable from
0.01 pg of total worm DNA (S. haematobium, S. japonicum, S. mekongi). The primer sets were also available
for multiplex use. Although some difficuities were experienced in amplifying the parasite DNA from the
S. japonicum infected animals, schistosome DNA could be detected from one day post infection. The PCR method

Article history:

Received 5 March 2009

Received in revised form 6 November 2009
Accepted 16 November 2009

Available online 3 December 2009

Keywords:
Schistosoma mansoni
S. haematobium

S. mekongi described herein will therefore be beneficial to detect human schistosomiasis, after some improvements
PCR in this method.
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Mitochondial DNA
cox1
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1. Introduction

Schistosomiasis affects about 200 million people worldwide,
and more than 650 million live in endemic areas (WHO, 2005).
Moreover, the threat is now spreading globally in non-endemic
areas, such as Western countries (Houston et al,, 2004; Bierman
et al., 2005; Bottieau et al., 2006) and Japan. Recently, increases
in the number of travelers, migrants and foreign workers have re-
sulted in the importation of schistosomiasis. Because the main
pathogenicity of this disease is severe hypersensitivity (e.g., acute
Katayama syndrome and chronic granulomatous diseases) caused
by the parasite eggs trapped in the host tissues, the early detection
and treatment of this disease are therefore crucial to avoid any
subsequent fatalities. The current frequently used diagnostic meth-
ods are the detection of parasite eggs and parasite-specific anti-
bodies. The former is distinguishable between species based on
the egg morphology and it shows direct evidence of an actual
schistosome infection. However, this diagnostic modality is not
feasible during the prepatent period when parasite eggs are not

* Corresponding author. Fax: +81 282 86 6431.
E-mail address: nkato@dokkyomed.ac jp (N. Kato-Hayashi).

0014-4894/$ - see front matter © 2009 Elsevier Inc. All rights reserved.
doi:10.1016/j.exppara.2009.11.008

detectable. Furthermore, stool examinations such as the Kato-Katz
method are insensitive in individuals with only light infections
(Doenhoff et al.,, 2004) and the egg excretion reduced/suppressed
with the time course of infection (Cheever et al.,, 1994) and/or by
the host immune status (Hermeto et al, 1994; Montes et al,,
2004). The latter has a high sensitivity and it is applicable for mass
examinations by means of ELISA. However, it has a rather low
specificity due to cross reactions and the existence of antibodies
per se shows an unclear state of infection. Namely, according to
Hayashi et al. (2000), anti Schistosoma japonicum antibody has been
detected by ELISA even 33 years after treatment. Moreover, the
clue antigens for antibody production tend to be associated with
egg deposition (Hillyer and Bruce, 1980; Doenhoff et al., 2004). In
this context, there is a need to establish new diagnostic measures
that are independent of the pathogenic eggs.

Recently, several investigators have launched new molecular
based approaches for detecting schistosomiasis: schistosome
DNA in human clinical samples such as feces (Pontes et al., 2002,
2003; Gobert et al, 2005), sera (Pontes et al.,, 2002) and urine
(Sandoval et al., 2006a). The existence of parasite DNA in the host
is direct evidence of an actual infection. The data from experimen-
tal animals have suggested that potentially effective diagnostic
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tools can be developed for use during the prepatent period (Sand-
oval et al., 2006b; Suzuki et al., 2006; Xia et al,, 2009). Furthermore,
the detection of parasite DNA may also be a helpful guideline for
selecting the optimal treatment for schistosomiasis.

In this study, we developed new PCR primers for the identifica-
tion and differentiation of major human schistosomes: S, mansoni,
S. haematobium, S. japonicum and S. mekongi, using the currently
available genetic information and assessed their potentiality/
availability.

2. Materials and methods
2.1. Parasite materials and the extraction of parasite DNA

Adult worms of S. mansoni (Puerto Rican strain), S. haematobium
(Kenyan strain), S. japonicum (Japanese Yamanashi strain) and S.
mekongi (Laotian strain) used for template DNA were obtained
from either experimentally infected mice or Mongolian gerbils.
The infected animals were maintained at the Center for Tropical
Medicine and Parasitology, Dokkyo Medical University. The han-
dling and care of all experimental animals in this study strictly
complied with the Guidelines for Animal Experiments of Dokkyo
Medical University according to the Japanese law. Originally, S. me-
kongi was provided from Mahido! University, Thailand in 2000 and
S. haematobium was provided from the University of Occupational
and Environmental Health, Japan in 2004, and, thereafter, they
were maintained in our laboratory. Adult worms of each species
were picked up from either the mesenteric or portal veins of all
experimental animals, washed with PBS several times and then
were stored at —80 °C until use.

The total DNA of adult worms was extracted using commer-
cially available DNA extraction Kits (e.g., Easy-DNA™ Kit, Invitro-
gen™, USA). The adult worms were lyophilized and minced with
scissors, and then were processed according to the manufacturer's
instructions.

2.2. Primer design, PCR and sequencing

The complete sequences of the mitochondrial gene of Schisto-
soma spp. were obtained from GenBank (http://www.ncbi.nlm.-
nih.gov/Genbank/index.html): S. mansoni (GenBank Accession No.
AF216698, Le et al., 2000), S. haematobium (GenBank Accession
No. DQ157222, Littlewood et al., 2006), S. Japonicum (GenBank
Accession No. AF215860, Le et al., 2000) and S. mekongi (GenBank
Accession No. AF217449, Le et al., 2000). The sequences of the
cytocirome ¢ oxidase subunit 1 (cox1) gene of Schistosoma spp.
were compared using CLUSTALW (http://align.genome.jp/). Candi-
date primers were checked not to form primer dimer and then in
silico PCR was performed by FastPCR (http://www.biocenter.hel

Table 1
Primer sets for cox1 gene amplification of Schistosoma spp.

. ; P i
12345]xz345M12345;x2345

614
479
365
303
% ; : - :
SmekF/CR | SjFICR | SmF/CR I ShF/CR
Species specific primers
254 bp

Schistosome common primer CF/CR

Fig. 1. Specificity tests for the schistosome species-specific primers (A) and
common primer (B) using different DNA. Lane M, 100 bp molecular marker; Lane
1, Schistosoma. mekongi; Lane 2, §. Japonicum; Lane 3, S. mansoni; Lane 4, S
haematobium; Lane 5, mixed four species.

sinki.fi/bi/Programs/fastpcr.htm). The primer pairs were specific
for S. mansoni (SmF/CR), S. haematobium (ShF/CR), S. japonicum
(SJF/CR), S. mekongi (SmF/CR) and common Schistosoma spp. (CF/
CR) are shown in Table 1. Basically, PCR was carried out in a final
volume of 20 pl with 2 pl of 10x PCR Buffer, 1.5 mM of MgCl,,
0.2 mM of each dNTP, 0.4 U of Platinum® Tag DNA polymerase
(Invitrogen™, USA), 0.5 uM of each primer (Tsukuba Oligo Service
Co., Ltd., Japan) and 1 ! of template DNA. The reactions were per-
formed initially at 94 °C for 2 min, then 35 cycles, each consisting
of 94 °C for 30, 58 °C for 30's, 72 °C for 60's and a final cycle of
72 °C for 7 min.

The PCR products were electrophoresed in 2% agarose (Certi-
fied™ Low Range Ultra Agarose, BIO-RAD Laboratories, USA) in
tris—acetate-EDTA gels with 0.3 pg/ml ethidium bromide, and then
were visualized in an UV transilluminator.

The PCR products were purified using the Qjaquick® PCR Purifi-
cation Kit (Qiagen, USA), and then the samples were prepared to
undergo DNA sequencing by BigDye® Terminator FS Cycle
Sequencing Kit (Applied Biosystems, USA). DNA sequencing was
performed using the ABI Prism 3100 genetic analyzer, and the data
were analyzed by BLAST (http://www.ncbi.nlm.nih.gov/blast/
Blast.cgi).

Parasite Primers PCR Product length (bp)
Name Sequence 5 -» 3/

S. mansoni SmF TCCTTTATCAATTTGAGAGG 479

: ) CR CCAACCATAAACATATGATG )

S. haematobium ShF AGTCGTGTCGATTTTAAGAC 365
CR CCAACCATAAACATATGATG

S. japonicum SiF CCGTTTITTITGAGTATGAG 614
CR CCAACCATAAACATATGATG

S. mekongi SmekF GTTAATATCATTGCCTGTAC 303
CR CCAACCATAAACATATGATG -

Schistosoma spp. Four species common CF GATCGTAAATTTGGW ACTGC 254 (S mansoni; 253)
CR CCAACCATAAACATATGATG .

" W: mixture of A and T.
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