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FERCBRLENY S EDOEMSTDNEZOF U TERENERED R

INBADBRICHSWNTHEEET
PEERD, F

DEHNVRDOERREBEBADEEEREOHES BROBLEICEE THD. SERESRE
FEIR T ECER m@iwaﬁwﬁbﬁﬂ%dét%{g_ﬁé*ﬁ@&?%ﬁ DR CHDN, RPHEHCE
PR RBIDRS TRABTDEDOHZ
L - ERELSOIFEST .
[~y NOfEHWEIRESTRY DWW
BiXEZohRw, LarLl, 20y hhbE I. BERMEER

MNCBETHREV DD I LD EREETDH
D, Eb &y MPIRICBEBEICESTEHIT,
Ny M B ED XD BRASREL, 5L
SENEHT 223 I L3 ETHRTER D
L THB] CKECDCEIIBELEELY > & —
[ Ry MO DRBEE] R—AbR—=Y X D)
ARy P EMSLCRET ZFEREED S BN
BIZEHL ABNZDDERIZH T2, Thod
% iFy MOHRT 2D B wid A — v R
N (OREETF), YA (BT PELFE L -
ENCROBRT S, LaLEriBEROR
MPFE L > TRET 2D H 5. &7z,
BEEFER TR L THABRN TR
2ZEMTEY, YHOFEENERITT 2D
DBV, INEYHBITIEL LATWS,
I TCTRFELRFEREBIC OO TRIITDORBS

1. 7 A=/ FRF]

FRFT A —N (Entamoeba histolytica) W= & -
THERE 2 LBRBYYETH 5. B EBEDI
PRt X ML7- BT (cyst) OROBHRIZ L > THREZ
%, EFEFIIZEF RSN ER (trophozoite)
bERR L2, BTIIEREICA L nEER
WREIMEIC A S NDE T L%,

TR T A =N B FRREBEROFEZT T
BRANT 5 2 & PREE L IBIRIEMED E. dispar
EVDITA=—NNDDHE, HHEDOEE (~FV
FF—ERAKRITNILY —FE) DT AV HFA
LoRF — 2 DEWR PCR % Fwi- BE F AT
2 &> TOAIEMEGERPSTRETHS. LrL,
FEPRINC B3R D 2 WIZBER D & KBRS E
TR e D IMEFOTHEIBEDES,

* Nobuaki AKAO BSEREERIAAFE EMBE 5 4 E A 5
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1 7 A—/N\FRBEOIME

TR T A—NORBPLEZTHELITZIR N,
a) RRPNERE

W7 YTEDY 7 = 7N T48.1%, =F
FETEI FUYFLT3IB.3%DOBMLENHFE X
NTw3Y LdL, RREOHE T Mg
LTwBDiFTRCIRRED E. dispar TH
LS oTERY, ZDE3 1, B
Kﬁw0ﬁ77xhﬂm%ﬁﬁ%ﬁﬁﬁfﬁé
B, INSDOY VLS MTBESEID D
@@momTMéewﬁﬁtﬁ%ﬁﬁwﬁﬁf
HB3, IFRUHA, AY, M5 EORER
BOHMBECFEL URRERRT 7 A=\
E. invadens T, Pt PIBHERLIZEWVD
RE T2V,

b) fEIR & ROH
SREAIIMLERE 2 B L 028 SN
BAL, KBCESHEREE (EER) 2ERT
% (B7 A —/NE), KEBEHPSMITHCEES L
3 LR, B, KRS, e BB R R T 2 (B
BHNT A—NE), E CFBERHET L
Ay

© BT A=/ D REDOFHHAITERE, =
E, MR, BTEE, SWEE EBoE:
Honsd, EoOMREA FIEY —ROKEMT
FE2ET2 (B1). 20k hE2HREHE
BEKCEE L CEMSETERET S L, Mg
MIZRIMEREER L2 RKBRI T oD (X

1 DBEEBEARICH DN RIEK%E
BRUFRRT A—/SRER (HRRE)

2).

@ BENT A—/NE D HESMTHECE
THEL TR E 3. b - L b ZLOMIFRET,
JB7 A — NERMES Tung Ea8% 0w, [BE
RIZEFES. BEEEPCEELN RO
% Z A0 THEIIRE S EET 5.

¢) INEADRRRIRR

bt N RECRREYOEFETICHRE S LB R
FI7 X —NDETFIZ & > THELRI NIZFRRK,
B, FHE»I»OROBSET S, FEITERED
RBELU v, @, Bd» o 1~4HMTCHRET
%,

d) BEEFH

HERCRERNOREIC L TIZA e
=&V — (INRIZE 30~35 mg/kg/H, 43,
10 HRE), F=%"V'—1 (NEIZiE 50 me/kg/
H, 44, 3HHE) ORO®RE21TS, EEFIT
X Mo=%Y—)35~50mg/kg/H, 733, 7
HEH 2 WixF =4V —)L 50~60 mg/kg/H,
mAHE2g 5 HEERKRS T 2. BFRESE
iR 7uByoiy=F (NEIZ 20 mg/kg/
H, 43, 10HMHE) *RO#%KE573 3.

7 A= NFREEEVE, HEvE ROz 5 EA
PEDBBEL, BESHAUELET LTS
EHEEINTWS, BFRAGEKCEEINT
WHEEOEREECHRIC DEEERT
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U

23, B 200 ppm EBED I — R b B3 5~
10% B TR T 5. T2, FITHICEE
T 5 EEFEK EFXOERERT, FiED
Ve DT 5.

2. CTINWCTE
TUYTNVEFERIZE > TRESAMED 2 Wi
BEOTREFEHM T 2ERBTHS.

a) RREDFERE

RLOFAE T, FHRELKHBO—BRE
THEINT WS 4 X1,0358 ® 151 8
(14.6%) »oBTHDVITKREIBEI L
% DRI 1~6 4 Bl DR THEE 2212
BRELoTEHEINTW AR, KETIX
E N DR E L, E—N—DEFETIE
I NFeHOAERR E 2 EMBENLITL
EEESNTBY, Y7V TER [E—ii—
# (beaver fever) ] £d XiZNnTwad, 7=,

A ravy U7 % EDRBEI S EEW Gar-

dia DEFEL TWDBY, Zhid G psittaci & \»
SEETHY, & bNORBRPEHEIZOWTIZHES
DT,

b) FEIR & EoH

KRB TRIZR 3. FIE X CORRIPY
X 12~20 HC, 8O Y A VA M THRCHME
TH, BhE, SEBT A —/VE REERE
BRRYMEL & & OEFIBLETH 5. INETIR
LI VRN BRSNS AN S, 72, 141
HOY TNV TIEO/NIDIRER®RE Lz & 2
%, 284 (19.9%) WHEEOEE 2D L
DERENDH BV

ZinE, EENCKERD 2 WIEIEF 2R
35, EEEZEHEEEKIBE EbIZAT4
RAIALTRBIYTERT 2 LERICHES
KERELPTL RO nTEL, BT
OB IRV ) VERR T F VIREBEIC X o
THONE2I— N REL TERT 2 (T
3).

¢) INBADRRARER

FRENT A — N EARRIC BT IIER S -0k

— 792 —

K3 SU7NEERETF (2—FRAE)

&K, B, FEENLTRORET 3.

d) BEETF

Abuw=%YV—)(15mg/kg/H, 43, 5H
M) P58 1ZREE. MR IRR. s
TEvA ¥ (256~35mg/kg/H, 453, 7 HED
28555,

REAKIZ & BFRCORATEE N2 A VD
RS DIEN D 251ET 2 D& >. &
ATEToN 6 W AKBOARTEY T AY
TREDBEN Dotz L WS WESH Y, 4
WEL TgA %29 U 7 BB B FE O FAE SRR
INTWE, —F, A XDYTAITRECIZY
7 F RSN, KETRBEFHANS
NTwa,

3. NRUTEE

AL/ AR S OFRMBKICHFET B ARy T
FEHESE MCBRLTREE S, B~y =0
FIBIC & > TIRIBS W 55, B & 2858
WESNTWE, B MIEFDOBEETIEEL,
BREZ2207: FRREREOET Lz b TR
LT,

a) RPmERE

E S RYERFSEA 7 & 0T - - BEDFEE T
i, BRI OBENERICHEESI R TV
1,400 B O MG 15 &0 & iR EEE N RO
Y, BIEBREOEFEENTFHI N TS, 1999
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TP TN ORRE TR E 2/ XA T a4
RIGEF O B D FRIMBR A AR RO 8 THE
mahie,

b) fEIR &Sl

< ¥ = DRI 1~2 B CEE R 45 FBE
BHonsd, FER CREMEEL) » o Bdmiy
RHLDETRELETH DY, REREEET
FEELLRL TV,

MEEPREAR % & L P40 L CHRMERD R H
R . REEHICY TV T L OERIBNL
O IV T7EBREOENSE LTI, Ny
7 ERIIRIIBRA T VY 5 (V5B
MoO#E) #2735, FERMKEOD 0w
EIWEENBEENLAY —RRAF 2 XL DE
RS % & 2~3 H CARIMEKR A R H L H
B9 5, MEFOTHRE S EFRECITH
ENTWEY, HONNRYTERTS ) TER
DM TRERIGH A 6NE D TERBSLET
H5. '

¢) INBADRERGIRES

FILTO= 5 =ORIBH 2 \W»IFEI &> T
BT 5.

d) BELFH

V¥4 Yy NRTIE 20~40 mg/kg/
H, 43, 7HM) &¥=—x (NE25mg/kg/
H, 43, 7THH) OFFtREENEHTD 55,
N LERNIC L TR 7Y A< v
(NR12mg/kg/H, 7~10 HERO®RE) L+
Z—3HDBWIET bovar (NE 20 mg/kg, 12
R & &, 7~10 HREROKS) Ot EEEE
&b,

N7 OFATH CENEES 235 L &2
BREER2HERT 5. LrLINTEERS
ZDRBZHSZ LIFTER Y, FoZHlah
T2oTEBRFTTIERLIWMYEEL 2 E8REIT
b5,

N7 RHEIZME 2 mER (4°C) 21 HiE
RELTHRBPNCETEAONT, EEOH
MM & BREEBE D 5 5 Zedon

Vol. 44 No.5 2003

Twb,

4. WS 2UFPILE

EMCHETLIRERRED»TIEb oL b K
EL, EFNCEREN L BETERHO L. KE
HF@EERBICHFEL, 50~100 4mX40~70
pm QAR CHRRIZBETEDLN, FELT
FERTRIEHCEH W TWS, EFIE 50~70
pum DT, REELAMEZN TN 1EE DD,

a) RRPDERE

ENIZBII52E bADBRIIEDLD TEW &
Fz 6N Twbs, 1993 ElLiEEOBERESR T
7Y GRATE TRENRE L L SOFETRE,
THIZEL7:7 % 198D S b 5 HE» 5 KB
TZUFYTLABREEINT WS, B, HEVE
HF T T Y VDR IZIEHE I H .
Ry e LTDI =T YDHEEEAZL > T
ETVDLDTSBERLLETHS S,

b) fEIR &S
BTOEWME 4~5 A TRET 5. THERNRE,
TAALR, Bl WEH, MOESA NS,
P E THEOEEERH T, MEELbORER
REHIDPETRHERT 5.

¢) INBEADORREARES

BYE) (7%, ¥, v 1) OEFENOD
BT WHERINTHEVKOROBRIC L > TR
%y 5,

d) BEELFH

ThIYA4 70y BELTDOARIZIX 40
mg/kg/H, 74, xKHE2¢/H, 10 HiE) &
LA bo=%YV—n (NRIZ35~50mg/
kg/H, 433, 5 HHE) #¥%532. BE1HA
B ER 3 HOEFEME CHROMEELHERT
5.
IBRRKREERBDZ2WIZF 2% 7 VT —VT L
7t FTRIT 208, BH OKEKFOERE
BETETIIFER L 2w, Bl X D%k
5.

5. F¥VTSXE

G D/NG BN TIMEAETE - BEATEEIT
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— R R

WEFERNIZA —Y R N EFERT 2 3 a0—
DEBBEETHS. Er2IILDH SO ZEIMM
BN T 20, 22DEI KA -V A MR
PRI 22 i3y, b MR T S ERYIOD
2 B RN THETE T 5 05, O
BANTETZEERL, & SHOEEtk
(bradyzoite) L THRESFELE T 5.

a) RREEnER

BEE NITEERYENS L, FIRTTREER
[z 817 % PR RERIZE WL T 20~30%
BELVOILTWS, —7F, BEEETHL A
I DR, 1998 FEICTETHES iz 250
L1t e A4 — 3y A MBRHEENT WA,

b) FER &5

@ XM PFV TS XVE  BELIEEY
BT 2 L WICE RS &R 328, HiEF
BRI WIS T 5 AR AKELE, MNEK
b, - EEREREE, HEIREEABEL 3.
@ BREFEVTIIVE NEBSZDH
DFERZERT DR ERSEBPAT A P i
EDREIHEEERZT TWB L E0% 0, X
RHAPNCE A T BTN ORER Riks S
Rk b o> THTEL, RMOME, ME, L
RERLZT

ZW I R OFUE R IRE T 248, TEEHER
B DORFDIz D [gM PFEOBE R 2T
I¥E % Aol fiiEfMioHER 2 H5. Ay v
NEROBETIERTESN ) Y REIOY,
K<y 2B L T, BEARKNICHEET %
JRHEHERT 5.

¢) NEADRRE

B3 2 DEBEENT H/NEANOEERYE L
DY, EHREFIHIRGE LT BER D & OIRBERR R
LML\, F—¥ A MBI TEh Tk
1TAELEDBEIIND Y, EOFANDS —F
=V 7EEBOFIEPFREXEROTR I AE L
TeA =3 A b OROFBHRIC X > TRHPET 5.

FEYFITACERIZE FRIBUDEEL LD
WABECEHCLESLT 2. zhwz, AR

— 794 —

RERDIATLFBRIC L 2B H .

d) BEEF

MR EY X9 2 > (2mg/kg/H, 3 B,
wAHE 25 mg/H, ZD% 1mg/kg/H, 4H
) LANVT 75479 (100~200 mg/kg/
H, 3~4:BRH) OffH, H20»WiE7vF VAL
Z =4 v (50~100 mg/kg/H, 3~48R) %
®’535.

. |RERE

1. N ESHE
ARXED/NBEFETB2EELcm DI TO%
BT, EFENCHEES - RIS OBRI
% LB TIML L CRHgh R sk R I 2
AT 5 HBEEBACRERERIC D, B 5 H
B3 EERERN R > THEE ORI H 248
WL TR RE L CREYT 2. BiE L
X IRTIAVY =i YORENERT
5L X OHRHNTHREERICIRS. M2 hs
DEHEEZBERL T HRBPHIHIT 5.

a) BERosERE

F =V DFHE TIZ 396 ZLO THED BED
2RIINEERDFENA LN TR, BRI
BIF2AXIOFETIE~ 7 R 108 L 2 I,
7 v b 60 IR 8 LI /MBS HDFEN A LN
TzEnd®,

b) FER &K
DPEEFETREERZPSHEENTIRE
i, TH, K8 BEEITEOOSNE. ERESR
ZRILZEEN TR LI LIERERENSS S
nb.
BENICEHPSERES L 2L iZEnTH S
23, HUMIZZHER & 2 0T, EIIEE (R
V=) CEERR T FOVIREREE) THRET 3.

¢) INERADRRPARER

FRBEE L2/ S OERD 3 WIZHRITOR
BLEREGEZNLUTRET S, Lol AT
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% BRBYIC & ) FAEREEIEINT 5. 7R
T TIR/ANROBPERIZ LD TEVIERAT
FEL %5,

d) BEE T

75 YH T UNRIZE 25 mg/kg BEHE
5) BHEBANOBRERERS L CHEN O S
EDIEHHREIRDH L. PRt S iR ko
TE bSO E PADBRBEI 50T, FHEO
HHPREOH LA FHICLo L bRUITH
%,

2. fE/SEBEE
AINEEHREBEZDE b2 SE N AHRIEEA
UleRBridf@c oy, hdfiEEznEr
T5, J3I0dF7Y Z@émﬁﬁiﬁbzﬁéﬁé
FHEPRINPERT % L 20BN THRE
BEERICRS, Inz2PlEED t&%?%
EREDKIIT S, HREREIBE VDT, 2
FEEZENTDHS.

a) RRPnERE
ITEERN & OFEFIHRE E 28,
SRIIFARXIDELSPRBPEL TS,

b) EREE

fEsE & T, EERETHIN RS

¢) INEADRBRGHER

FEEETHDE 3, T,
ViR EOQORBEEDRIKIC L o TRET 5.

d) BEE T
INEEHEERU.

3. JAESEHE

DODBED A X4 22k L BRGeDSFR

K7 %X

LYY (IS

TIALVY

Vol. 44 No.5 2003

ZHT, AROBENLELIEFRES N T
5, RADRBPEFEN AX /8, 23 /388
FEBEE LS, HINETHEEBSO EnT-ED
Wito THE L i 2 BRI A - CTHEl
S (E4). ZnPFEBEFEATERERHIC
FTHBL, E b ~OBRPIREL RS,

a) RRLDEE

JNSE & H D Z Ba i X I FIHERIE O Wi CRERT
L9 L, ARTEA LY OTHA I EHOHE
WizswoO< Z L% », Rk E TR OER
ELERCE < (5). MEZHITEILD A
XRFIDHE B EbO TE@MIZFEL T
5., ZDIHIDEHRP/PNBAFETIHSD
%W,

b) fER & ESHT
DEEFEDITIHIER T, HehEogiRi
X AENTREEZTTHS. Lrl, LB
&, THZHES b H5. IAFIREOREE

R4 )HSEShEIE

H5 MRFEHME
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— I\

B R—

B, TREOHREESNAONG

EbdH 5,

c) NBRADREIRRE

BRIIHEANGREFEL, BEERE D DR
BEORII & > TREDKILT S, / TDHE
R & 3~4 M TR E THBET 5.

d) BECFBA

BA, INREST7TYH T 10 mg/kg D
BERSIC I OERT S, FHIZIENY hD4
XRFAWEET B/ I DEN KR S EE
Th5.

4. X /v IR (BEAH) i

ZUERIFILERCED A XRPF VR, 44
AR EDNBCHFET 2 EbLDTNMNEDER
ThH5» THBEERF/ A XL EDT-EET,
HINR T % & B L 7 ASgh s imiTiE
ric#Eidh, £ T8l (ZER) 2EHEL,
AHFETHIET S, 4 X EOFEEB T IR
EEEBAL CRLET S,

EMIEBBEETCR RS PEEETHY,
N DEEE D TRHEREIZIZZ 5T, 2 X3
ERICE S WWEHD & $HEET %,

a) RRFDEEE

JL¥EE 2 OIS EER T R BENREINT
W3, 2000 £ F TR A S R HTE &
RSN BEREIT392 L4l E>Tnwa,
WEIET TR E c B ERE I L 2 ERER
ZREES AN B OWTERL, 2~4 40D
BENFKRINTWS, $72, 1999 & 134LIE
MNTEED 2 ZBEE LFESh, KB
BOTHRBRBEPEE TVE I ENBES I -5
TE&E/:,

LI RIE B ALYEE D & 720 Tl { BARK HiH
5 70 FILA EOEFIPI|RE SN T LB ZDIF
EACRERETHE, L, BHEE,LLI
INETIT TR 2HOEEDHKENRES L
TBY, BREERLZAXIRFIFVAIH B
FHREIEED /) A X L ORM~OBENC X 25
ITOTERPEED LD ER>TETND,

-— 796 —

2000 W /METH CHRES N 0THEHD F vV
ADIE CTENS, F/2R2BEOYXFnoI
SHEIHEEHDOERHEBEON->TWHE, &5
Wy PELTRABEIN T 1,434 D A X
DOWRETE SEIPHRIPEETH -7, 2D 5
DIEEEATHEINRTWIZA XTHD,
Ry Mo MADBEDIENY B EINT
> %0,

b) fETR &K

BRETHFMEIEERO E BT 2. £
BHRPHFRNTHRLZICKE 55 L B,
e £ OIERSER N 2 SRR E Iz EE T
B, RESS SIIAT 5 L HEE, BE,
ZM, BEAIEL O EERSREL 2,
MHEEENDEE B ONTFERRER S,

E N TREFNICSERHDO RN ZHEET 2
ZERRDT, BERETIIZEB O,
Mz, EEEweg, B X SnE, CT, Ehes
WA e ¥ OFER L MEFiE R ELISA B v x
AREr7ay NMETHERL T2 5.

EEAERDEEN 2 O FEEA N D ER LT
b LiznT, RERZW, BENAESEETH B,

¢) PNEAORBAREE

BRFLEEHORESFEL TVE A X
F VAT EQEFARICHE S o RN R R
NTBEDK, BROBROERRWE, K, o
SOREICE o TRET 2, BYEISRIET S
ECTHRATIER 10 EU LD 208, 7TRLR
DELFIPHESNTBY, FELTERESE
TORBHPENEEZ 5NDZDTCEENNET
b5,

d) BEELTFH

RROINBHIREERD S > & b FEERIEEE
%, UL, BEHELBELRD, SE5E

IEEAERS Sl L DBEFRPEE TR L, %
SRR 2 L 3REETH L, EYEEL L
T, TRy FY — v UNET 15 mg/kg/H,
533, RAHEZE800mg, 1~6 % AR WS
NTWBH, EZBIE D7,
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6 L HS’ZFmi#ﬁ#“ZM:lL
LA X [El S R

BB L2 24 XRF VA CHET 2505
HOBRE, 523/ 5 S OBRE O
SHENBETHL, £, FYROIVERD
KEERER D & QEFF OB R LRy b D
FH BB DREDFHIC I AT TH 2

5. FEYHIE

A RCEET B4 XEHE 20 EFET 5%
aEHOYHIC X > TR E 2, BERSEIN L
HINZEFE L & b S FRICHTHEL, 25°CO
T 7 TS IR 1~2 R I I R
BYHolEBER IS NS (SHBREEIN. h
b MM S 2 ORI CROBIL TS
2.

a) RRFnERE

OOBETE Mo b F YA T ERBYES
H & N7 FEEZRE IERE 16 L G o $hl
PEFER S 7 NIBEL D 1 FITH 248, itk
DR LERERD S b3 Y 2 TERRbLAL
RN b b L OFFSEAERE T b %k 8 £
i 60 BlIZ DIE> T2

b) JEIR & BSHR

MBS LIEE, TOFEBMICLoT

Vol. 44 No.5 2003

H7 rRIAHTE
& {BEATW AR OGS S[E
IR&Ehi- bV HSBEERIE (%
=N A

%&h" é ﬂt 75N Jﬁb\

FERBRL > Twb, B FEeEET 5
WIESATEL T, FEEL, BRRRER, JFHRER
W, BB A 6 AR MITFERERE S BLFH T 5.
R AT T 2 IRENCIZR AR, BMBRIRAEE
FERY, FELOEIERES H D, FHIET 2 RUE
ZHET 3 PFMIMFEBRES A ohznd
EWE . PRI EFE L CHRER R
THEE TR TADLARORIERS| &I 7.
NN ERRENC X IEEIRTh 5 23, Bk
BERT7 VNVF—RBRED BERRE N H

5.

AEWIZEFE T 25751 300 um X 20 gm &
EDLO NIV DIFPEE O ERTHREZEE
B 5 LR THL (H6). 22T, D
SHERDSPE 3 2 RN PR 2 > TIiEFR o
PR e T 2 U2 iThb i T\ 5, [RE

TRIBRRFOIELIRE SN D L 2 HESE
& B,

¢) INBADRREARER

HIITHBEI N ABROMB CIEAR H &,
FRICATE L HIIEZER L TRET 2 (F
7). F72, A XEHICBREL 12BOA X O#
FrRELEZA IIMABE» S 11ED A
X, NERM» 51X 10O A X TR

— 797 —

— 447 —



— I\

B OB

AN B 5y v ¥ —BOVER % EIX
LTHRET S & 60U EORIIBES» 3 &
%8

ER (vy, =UNY, ¥YvE) OEBIZE
DIEBRDBMESNT VS, ZThHoD0EIT M+
VASBEROREET LR > TWBE EEZ S
NTHh3,

d) BEETFH

TRy FTY— ) (400mg % 12 B & &,
3~5 HRE) H2W0IEARYZ Y —)b (100~200
mg % 12F/Z &, 5 HE) &5 & - TERY
WET 2D 5. BETERERFOBRE L
EBWHEE RV — Y —REPEERET S 2 &
WX o THIDET R SUERRAS

A XA I PEHIBER L 52, FEH
HEREEEBEPIEETH S, Fz, BHiEsh
HIPTIER S L n & 5 IR 2 s R oM
HNLUTETTEIELRUTH S, AR
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Abstract

Two membrane-based ELISA systems were used in detecting Toxoplasma antigens and anti-Toxoplasma antibodies in urine
samples collected from 54 ophthalmology (22 suggestive active and 32 suggestive past infection) patients and 26 pregnant
women attending obstetrics/gynaecology clinic (OGP), suspected of toxoplasmosis by eye examination, past medical records
and questionnaire, respectively, in Ghana from mid-February to April 2002. The antigen detecting ELISA was able to demonstrate
antigen in 100% (22/22) ophthalmology (active infection) and 62.5% (20/32) ophihalmology (past infection) patients, and 42%
(11/26) of OGP which included 3 that were sero-negative prior to and during this study, giving an overall prevalence of 66.3%
(53/80). The urinary antigen positive samples also included 6 that were negative for both the Dye Test (DT and latex agglutination
test (LAT). Antigen was not detected in the urine of 22 normal (sero-negative for antibodies to Toxoplasma) individuals. The
membrane-based urinary antibody detecting sandwich ELISA also detected anti-Toxoplasma antibodies in 100% (22/22) of
ophthalmology (active infection) and 81.3% (26/32) of ophthalmology (past infection) patients, a total of 89% (48/54); and
80.8% (21/26) of OGP with an overall prevalence of 86.3% (69/80), including 7 ophthalmology patients’ samples that were sero-
negative for both DT and LAT. Antibody sero-positivity of the samples was determined by DT as 87% (47/54) in ophthalmology
patients and 73.1% (19/26) in pregnant women, LAT as 85.2% (46/54) and 65.4% (17/26), and an overall prevalence as 82.5%

* Corresponding author. Tel.: +81 3 5803 5192; fax: +81 3 5684 2849.
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0001-706X/$ — see front matter © 2004 Elsevier B.V. All rights reserved.
doi:10.1016/.actatropica.2004.10.005

— 462 —



152 1. Ayi et al. / Acta Tropica 93 (2005) 151-159

(66/80) and 78.8% (63/80), respectively. The membrane-based ELISA systems appear promising but need to be investigated

further for its efficacy as reliable diagnostic tests.
© 2004 Elsevier B.V. All rights reserved.

Keywords: Toxoplasma infection; Antigen; Human urine; Membrane-based ELISA; Ghana

1. Introduction

High prevalence of anti-Toxoplasma sero-positivity
in a cross-section of the Ghanaian populace as well
as evidence of congenital disease caused by Toxo-
plasma gondii infections have been reported in Ghana
(Anteson et al., 1978a,b, 1980). Among the existing
diagnostic tests for toxoplasmosis, the most readily
available one to clinicians in Ghana is the commercial
latex agglutination test (LAT), which detects mainly
IgG antibodies indicative of past or old infections.
According to Luft and Remington (1988), the frequent
occurrence of Toxoplasma infection in immuno-
compromised patients and the difficuity in establishing
the diagnosis without brain biopsy has necessitated
the development of new, non-invasive methods for
diagnosis of the disease. Furthermore, Toxoplasma
antigens have been demonstrated in serum samples
from acutely infected animals and humans (Raizman
and Neva, 1975; Van Knapen and Panggabean, 1977;
Araujo et al., 1980; Araujo and Remington, 1980;
Trunen, 1983; Lindenschmidt, 1985; Asai et al., 1987)
and also in urine from mice acutely infected with
T. gondii as well as from human patients with acute
toxoplasmic encephalitis (Huskinson et al., 1989).
However, the methods used were rather elaborate and
expensive which may not be suitable for routine exam-
ination. The risk of congenital infection, for example,
in this era of rapid spread of HIV/AIDS, necessitate
periodical routine examination of all females of child-
bearing potential, which may not be cost-effective
in the Ghanaian environment. Earlier, Bosompem et
al. (1996, 1997) had reported the employment of a
membrane-based ELISA to detect antigens in the urine
of urinary schistosomiasis patients and its convenience
and cost-effectiveness in mass screening of suspected
patients in the field. In this study we explored the
usefulness of two membrane-based ELISA systems in
diagnosing recent infection in suspected toxoplasmosis
patients.

2. Patients and methods
2.1. Patients

A total of 80 Ghanaians who consented were in-
volved in this study. Fifty-four of them were patients
attending four ophthalmology clinics across the coun-
try and they included 30 females and 24 males aged
10-70 years. The patients mostly reported with aching
eyes and blurred vision and presented with symptoms,
such as traumatic and posterior uveitis and signs sug-
gestive of active Toxoplasma retinochoroiditis and well
demarcated scars upon examination (Holliman, 1990),
which was defined as the presence of intraocular in-
flammation in association with a retinochoroidal scar
and an active adjoining retinitis (Guerina et al., 1994).
Twenty-two out of the 54 patients (41%) had eye lesions
suggestive of active infections and others had scars sug-
gestive of old infection.

The other 26 patients were pregnant women in
their second or third trimester attending obstet-
rics/gynaecology clinic (OGP) and aged 22-44 years.
All of them had experienced spontaneous abortions
and/or stillbirth (by questionnaire), 18 of them had
been sero-positive and 8§ sero-negative, by a commer-
cial LAT (according to their past medical records) 6
months to 4 years before this study.

As control 22 people, 14 males and 8 females aged
15-60 years who were considered healthy by question-
naire and screening were included in the study. All of
them had tested sero-negative (by LAT) for toxoplas-
mosis 3 months to 2 years, before this study.

2.2. Collection and analysis of blood, urine and
stool

Approximately, 3—5 ml of blood was collected from
each of the individuals involved in the study. Thick
and thin blood smears were prepared on microscope
glass slides, processed and examined microscopically
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for haemoparasites. Sera were also obtained from the
blood and tested for anti-Toxoxplasma sero-positivity
by the Dye Test (DT) and LAT.

A total of about 25-80 ml of urine was collected
from the same individuals who had given blood and
were also provided with containers to produce stool
samples. Each urine sample was centrifuged at 400 x g
and the deposits were examined microscopically for
Schistosoma haematobium ova and the supernatant
tested for Toxoplasma antigens and anti-Toxoplasma
antibodies using a simple designed membrane-based
ELISA. Stool specimens were examined for Schisto-
soma mansoni ova using the Kato method (Katz et
al., 1972) and the formalin—ether sedimentation tech-
nique for the detection of other intestinal parasites” ova,
cysts and oocysts of other related coccidian species like
Cryptosporidium parvum.

2.3. Serological tests

DT (Sabin and Feldman, 1948; Beverly and Beattie,
1952; Handman and Remington, 1980) was performed
with modification. Briefly, peritoneal exudates were
obtained from mice inoculated with the RH strain of
T. gondii 3 days previously. Toxoplasma suspensions
rich mainly in extra cellular parasites were used in the
test within 20 min after harvesting. Briefly, 20 pl of test
sera diluted four-fold in normal saline in appropriately
labelied eppendorf tubes were added with 40 ul of ac-
tivator serum (normal human serum) and then 20 ul
of suspension of tachyzoites in PBS (pH 7.4) in each
tube and incubated in a water bath at 37 °C for 1 h after
brief shaking. Then, 60 pl of 1% methylene blue dye
in borate buffer (pH 11.0) were added to the tubes and
allowed to stand at room temperature for 10 min. The
tubes were kept at 4 °C until results were read.

The commercially available LAT (Toxotest®-MT
Eiken, Tokyo, Japan) was performed according to the
manufacturer’s instructions.

2.4. Infection of mice

Infection of mice was carried out as by Handman
and Remington (1980) with modification. Briefly,
tachyzoites of the RH strain of T. gondii obtained from
mouse peritoneal exudates (described below) were
fixed in 0.1% formol-saline at 4°C for 30 min and
washed with excess PBS (pH 7.2). Eight to twelve

weeks old ddY mice were bled a day before infec-
tion and sub-cutaneously injected with 2 x 10% fixed
tachyzoites, and bled at days 5, 10, 15 and 20 after in-
fection when antibody titer in DT was between 1:16
and 1:10,000. Pooled sera were stored in aliquots at
—20°C until used.

2.5. Preparation of Toxoplasma crude antigen

Toxoplasma antigen was prepared according to the
method of Araujo and Remington (1980) with modi-
fication. Crude tachyzoite antigen was prepared using
T. gondii tachyzoites from the peritoneal exudates of
mice infected 3 days earlier with the RH strain. Pooled
exudates were centrifuged at 1000 x g for 10min in a
refrigerated centrifuge at 4 °C. The sediment contain-
ing cells and parasites was re-suspended in cold PBS
(pH 7.2), washed three times with PBS and filtered
(Remington et al., 1970). Parasites were pelleted
and frozen at —30°C overnight. The frozen pellet
containing approximately 2 x 107 tachyzoites was
re-suspended with distilled water and the suspension
subjected to repeated freezing (—80 °C for 30 min) and
thawing before sonicating on ice using a Branson Soni-
fier 250 (Branson Sonic Power Company, CT, USA)
set at 60 cycles for 45 s. The resulting suspension was
centrifuged at 1000 x g for 20 min and then at 3600 x g
for 30 min. After demonstrating the presence of Toxo-
plasma antigens by Ouchterlony (1976), protein con-
centration was estimated at 0.8 mg/ml using Bio-Rad
Protein Assay Reagent according to the manufacturer’s
protocol (Bio-Rad Laboratories, CA, USA). Aliquots
of the preparation were stored at —30 °C until used.

2.6. Urinary dntigen detecting ELISA procedure

The urinary antigen detecting ELISA (UAgE) was
performed according to Bosompem et al. (1997) with
modification as follows. Methanol wetted polyvinyli-
dene difluoride (PVDF) membrane (Atto Company
Ltd., Tokyo, Japan) strips were incubated in test urine
for 36 h at 4 °C, rinsed with Tris-buffered saline (TBS)
(50mM Tris and 150mM NaCl, pH 7.2) and then
blocked for 45min in blocking solution consisting
of 5% skimmed milk/TBS. The strips were trans-
ferred into 7. gondii infected mouse serum (1:100) for
1h, washed three times each by 5-min incubation in
TBS and then incubated in goat anti-mouse polyclonal
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IgG+A+M conjugated to horse-raddish peroxidase
(HRPO, 1:5000, Catalog no. 1999, Sigma—Aldrich,
Japan) for 1 h. The strips were washed three times each
by 10-min incubation in TBS and then incubated in sub-
strate solution [98.65% (w/v) (3,3-diaminobenzidine),
0.25% (v/v) HyOy and 15.4% (w/v) NiCl; in TBS]
for 1 min. A bluish black reaction represented posi-
tive results while negative results remained colourless.
The assay was run at room temperature and reagents
were diluted in 0.1% blocking solution, unless other-
wise stated.

2.7. Detection of type of immunoglobulins bound
by Toxoplasma antigens

The UAgE described above was repeated with mul-
tiple membrane strips incubated in each urine sam-
ple. At the conjugate incubation level, strips from
each sample were distributed into appropriately di-
Iuted goat anti-mouse monoclonal IgG-, IgA- and
IgM-HRPO (Catalog no. 1999, Sigma~Aldrich, Japan),
respectively.

2.8. Urinary antibody detecting sandwich ELISA
procedure

The urinary antibody detecting ELISA (UAbE)
was performed as described above with the following

number of individuals positive by the test that were also positive by DT

2.9. Determination of optimal working dilutions of
murine serum and goat anti-mouse horse-raddish
peroxidase conjugate used in the membrane-based
ELISA

Pooled murine 7. gondii infected serum was
tested in membrane-based ELISA as follows. Briefly,
Toxoplasma tachyzoite lysate-captured PVDF mem-
brane strips were rinsed in TBS, pH 7.2 for 2 min
and different strips incubated with test serum and
then goat anti-mouse polyclonal (IgG+IgA +IgM)
horse-raddish peroxidase conjugate in a checkerboard,
from 1:50 to 1:1000 and 1:1200 to 1:20,000 at
two-fold dilutions in blocking solution, respectively.
The respective dilutions that gave the most intense
colour reactions by visual assessment were used in the
membrane-based ELISA. The procedure was repeated
using goat anti-mouse monoclonal (IgG); (IgA); and
(IgM) horse-raddish peroxidase conjugate separately
to ascertain the inclusion of all the necessary im-
munoglobulins and in sufficient amounts using visual
assessment of the intensity of colour reactivity.

2.10. Sensitivity and specificity of the tests

The percentage sensitivity and specificity of LAT
and membrane-based tests were calculated, using DT
as the gold standard, as follows (see Bosompem et al.,

1996):

x 100

sensitivity (%) =

total number of individuals testing positive by DT

number of individuals negative by the test that were also negative by DT

x 100

specificity (%) =

total number of individuals testing negative by DT

modifications. Briefly, methanol wetted PVDF mem-
brane strips were incubated in test urine for 36h at
4°C. Strips were removed and rinsed with TBS and
blocked. They were then rinsed in TBS and transferred
into T. gondii tachyzoite lysate diluted appropriately in
PBS (5 pg/ml) for 1 h at room temperature. They were
washed three times each by 5-min incubation in TBS
and then incubated in T. gondii infected mouse serum
and the procedure from here was the same as for the
antigen detecting system.

3. Results

3.1. Results of stool, blood smears and urine
deposit examination

Two out of the 26 (7.8%) pregnant women and 36 out
of the 54 (66.7%) ophthalmology (22 active and 14 past
infection) patients, submitted stool samples, the overall
being 38/80(47.5%). None of the 38 stool samples were
found to contain any S. mansoni eggs, however, ova of
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hookworms were identified in 3 (7.9%) ophthalmol-
ogy (2 active and 1 past infection) patients’ samples.
Plasmodium falciparum was the only haemoparasite
detected in blood smears from 5/80 (6.3%) individu-
als including four ophthalmology (3 active and 1 past
infection) patients and one pregnant woman. S. haema-
tobium ova were demonstrated in urine sample deposits
of 6/80 (7.5%) ophthalmology (3 active and 3 past in-
fection) patients who included 2 that were also P. fal-
ciparum positive. No cysts or oocysts were detected in
any of the 62 faecal samples collected.

None of the parasites mentioned above were found
in any of the 22 stool specimens from the normal con-
trols except 2 of them that had ascariasis.

3.2. Detection of anti-Toxoplasma antibody by
DT, LAT and UABE

Results of the membrane-based tests are presented
in Fig. 1. The use of NiCl, in the membrane-based
ELISA resulted in a bluish black positive reaction,
which was easier to differentiate from a negative re-
sult, than a brown positive result without its addition.
Thus, membrane strips that appeared coloured after in-
cubation in test urine samples with haematuria demon-
strated clearly as positives (strips d and e) or negatives
(strips j and k). Control strips (strips 1 and m) remained
colourless. In both systems, positive results showed
varying intensity of colouration of membrane strips,
which were graded from strong to weak positive.

Prevalence of anti-Toxoplasma antibodies in sera
and urine as determined by the three different tests,
is presented in Table 1. The overall prevalence values
were not statistically different (P> 0.05). Three sam-

Table 1
Prevalence of anti-Toxoplasma antibody as determined by the three
different tests

Test Source of  Positive Negative Ind® Prevalence
sample (%)
DTP op° 47 7 0 87.0
oGp¢ 19 7 0 73.1
LAT® (0)3 46 7 1 85.2
OGP 17 7 2 65.4
UAbEf  oP 48 6 0 89.0
OGP 21 5 0 80.8

2 Indeterminate: positivity or negativity could not be determined.

b Sabin—Feldman Dye Test.

¢ Samples from ophthalmology patients (n=54).

4 Samples from pregnant women attending  obstetrics/
gynaecology clinic (n=26).

¢ Latex agglutination test.

f Urinary antibody detecting ELISA.

ples, which were DT-positive could not be determined
clearly as positive or negative by LAT, 2 of them were
from obstetrics and 1 from ophthalmology (past infec-
tion) patients, respectively.

Urinary antibody detection by UAbE as compared
with DT and LAT from obstetrics/gynaecology (OGP)
as well as ophthalmology (active and past infection)
patients’ samples is presented in Table 2. As shown
in Table 2, 17/22 (77.3%) suggestive active cases
and 30/32 (93.8%) of the past-toxoplasmosis cases
were confirmed. Also, 19/26 (73.1%) of the pregnant
women showed positive serology. Seven out of eight
OGP that were previously sero-negative remained so
during this study.

Using DT as gold standard, the global sensitivity
and specificity of LAT and UADE on the total num-

Fig. 1. Results of membrane-based ELISA showing colourization of PVDF membrane strips. Strips (a—f) indicate strong positive results; strips
(g-1) indicate very weak positive results; strips (j and k) were incubated with urine from negative samples; strips (1 and m) were not incubated

with urine.
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Table 2
Results of UABE as compared with DT and LAT
Test Result UADbE? Total (n=80)
OP-active infection® (n=22) OP-past infection® (n=32) OGP! (n=26)
Pos® Negf Pos Neg Pos Neg
DT® Pos 17 0 24 6 16 3 66
Neg 5 0 2 0 5 2 14
LATh Pos 17 0 23 6 15 2 63
Neg 5 0 2 0 5 2 14
Ind' 0 0 1 0 1 1 3

2 Urinary antibody detecting ELISA.
b Samples from ophthalmology patients with active toxoplasmosis.
¢ Samples from ophthalmology patients with past toxoplasmosis.

4 Samples from pregnant women attending obstetrics/gynaecology clinic.

¢ Number positive by the tests from that group of patients.

f Number negative by the tests from that group of patients.

¢ Sabin-Feldman Dye Test.

h Latex agglutination test.

! Indeterminate: positivity or negativity could not be determined.

ber of samples examined in this study (including the
80 toxoplasmosis suspected group of patients and the
22 normal individuals) were determined. The sensitiv-
ity and specificity for LAT were 96.0% (63/66) and
92.0% (33/36), and for UADbE, 86.4% (57/66) and
67.0% (24/36), respectively.

All the 22 control samples were negative for DT,
LAT and UAbE.

3.3. Detection of Toxoplasma urinary antigens by
UAgE

The UAgE detected antigens in 78.0% (42/54)
and 42.3% (11/26) of the ophthalmology and ob-
stetrics/gynaecology urine samples, respectively, and
an overall prevalence of 66.3% (53/80) as shown in
Table 3. The 42 UAgE-positive samples included 100%
(22/22) of patients that presented with eye disorders
suggestive of active Toxoplasma infection and 62.5%
(20/32) of the suggestive past infection cases.

Results of UAE as compared with DT are shown
in Table 4. All of the 11 UAgE-positive obstet-
rics/gynaecology patients were also DT-positive and
antigens from 7 of them recognized murine-IgGs
only, mostly in trace amounts whilst 1 bound both
murine-IgA and IgG. In addition, six (five ophthal-
mology active infection and one OGP) samples, which
were negative by both DT and LAT were positive by

— 457

UAgE and bound by both murine-IgA and IgG (four
samples), and 1gG only (two samples). All six were
positive for urinary antibodies. Samples from five out
of seven ophthalmology (active infection) patients all
of which were negative by both DT and LAT were
positive by UAgE, and the immunoglobulins bound
by the antigens were murine-IgA and/or IgG. Two
of them were positive for both murine-IgA and IgG
and, three for IgG only. On the other hand, all seven
samples tested positive for urinary antibodies.

Table 3
Detecting Toxoplasma gondii urinary antigens in samples from oph-
thalmology and obstetrics patients using the membrane-based ELISA
(UAgE)

Source of sample UAgE? " Prevalence (%)
Positive Negative
OP-active infection® 22 0 100.0
(n=22)
OP-past infection® 20 12 62.5
(n=32)
OGP? (n=26) 11 15 42.3
Total (n=380) 53 27 66.3

# Urinary antigen detecting ELISA.

b Samples from ophthalmology patients with active toxoplasmo-
sis.

¢ Samples from ophthalmology patients with past toxoplasmosis.

4 Samples from pregnant women attending obstetrics/gynaeco-
logy clinic.
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Table 4

Results of UAEE as compared with DT

Test Result UAgE?® Total (n=280)
OP-active infection® (n=22) OP-past infection® (n=32) OGP? (n=26)
Pos® Negf Pos Neg Pos Neg

DT® Pos 17 0 17 10 11 11 66

Neg 5 0 2 0 4 14
Total 22 0 20 12 11 15 80

@ Urinary antigen detecting ELISA.

b Samples from ophthalmology patients with active toxoplasmosis.
¢ Samples from ophthalmology patients with past toxoplasmosis.

4 Samples from pregnant women attending obstetrics/gynaecology clinic.

¢ Number positive by the tests from that group of patients.
f Number negative by the tests from that group of patients.
& Sabin—Feldman Dye Test.

Serum and urine samples from one patient tested
positive for all the tests and the antigens recognized
murine-IgM in trace amounts in addition to IgA (++)
and IgG (+) (data not shown). The individual involved
was a 30-year-old male ophthalmology (active infec-
tion) patient who presented with traumatic uveitis. All
the 22 urine samples from control individuals were neg-
ative by UAgE.

3.4. Probable influence of detected parasites on
UAbBE and UAGE

All the three ophthalmology (active infection) pa-
tients with S. haematobium infection, one of whom
was also habouring P. falciparum, were positive for
UADE and UAgE but one was negative for DT. Two of
the other three S. haematobium infected ophthalmology
(past infection) patients were negative for both UAbE
and UAgE and the remaining one who had P. falci-
parum infection in addition was UADE positive only,
although all three were sero-positive. Two of the oph-
thalmology (active infection) hookworm infested pa-
tients’ samples were both positive by UADE and UAgE
but one was sero-positive and the other sero-negative.
The remaining one (past infection) was sero-negative
but positive by UAbE and UAgE.

4. Discussion

Detection of toxoplasmosis in the early stages of
infection could pave the way for early treatment and

consequently effective control of the disease. In ad-
dition, a relatively simple, cheap and easy-to-perform
test could encourage routine mass screening of peo-
ple, especially, women of potential childbearing age
which will help control congenital transmission as
well as to determine the sero-conversion rate among
such women in Ghana. The present study is the first
to employ membrane-based ELISA to detect Toxo-
Dlasma antigens and anti-Toxoplasma antibodies from
the urine samples of such a large number of patients
since Huskinson et al. (1989) reported the detection
of Toxoplasma antigens in urine samples from patients
with acute toxoplasmic encephalitis and acquired im-
munodeficiency syndrome in preliminary studies.

In this study, the two membrane-based ELISA sys-
tems were successfully used for the detection of Toxo-
plasma antigens and anti-Toxoplasma antibodies in the
urine of infected individuals. Although sensitivity of
UADE (86.4%) compared with DT (gold standard) on
one hand and with LAT (96.0%) on the other, was not
statistically different (P >0.03), its specificity (67.0%)
was quite low and might not be considered as a reli-
able diagnostic method for Toxoplasma infection, nev-
ertheless, its performance could be enhanced in further
studies. It was useful for comparative purposes in this
study. For example, in the present study, detection of
anti-Toxoplasma antibodies by UABE in the urine sam-
ples of seven patients who were anti-Toxoplasma anti-
body sero-negative by both DT and LAT could be due
to IgM and/or IgA antibodies which is suggestive of
ongoing infections as has been reported by Bessieres
et al. (1992) that, IgA antibodies associated with IgM
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